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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no yueOHOMY mpenmery «buonorus» (manee - OuoJOrus) Ha
YPOBHE CpeAHero oomiero oopa3oBaHus paszpaboTaHa Ha ocHOBe dDenepabHOro
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @enepanuny,
OI'OC COO, Konnenuuu mnpenonaBanus ydeOHoro mnpenmera «buomorus» wu
OCHOBHBIX MOJOXEHUU (penepasibHON paboueil mporpaMMbl BOCITUTaAHUSI.

Cornacno nonoxenusim GI'OC COO mnpoduiibHble ydyeOHBIE NPEIMETHI,
u3ydaeMmble Ha YrayOJEHHOM YypOBHE, SBJISAIOTCS crocoboM nuddepeHnnanuu
o0y4deHHs Ha ypOBHE CpeAHEro oOIero oOpa3oBaHHsS M MPU3BAHBI 00ECIIEYUTH
IPEEMCTBEHHOCTh MEXKJIy OCHOBHBIM OOIIMM, CpEIHUM OOILIUM, CpPEIHUM
npodeCCHOHANTBHBIM U BBICIIUM 00pa3oBaHHeM. B To ke Bpemsi KaxAblii U3 ITHX
y4EOHBIX HPEIMETOB JIOJDKEH OBITh OPUEHTHPOBAH HA IPUOPUTETHOE PELICHUE
00pa30BaTENbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIONIMX 3a/ay, CBSI3aHHBIX C
npogopueHTanueld o0y4yaroumMxcs U CTUMYJIUPOBAHUEM MHTEpeca K KOHKPETHOU
00JJaCTM HAY4YHOTO 3HAHWS, CBA3AHHOIO C OMOJIOTMEH, MEIUIIMHOM, KOJIOTHEH,
IICUXOJIOTHUEHN, CLIOPTOM WJIM BOECHHBIM JIEJIOM.

[Tporpamma no yueOHOMY mpeamery «buosiorus» maér mpeacTaBlIeHHE O
HeNnd W 3ajadax u3ydeHus ydeOHoro mpeamera «buonmorus» Ha yriayonéHHOM
YPOBHE, OIpeaenseT 00s13aTelibHOe (MHBAPHAHTHOE) IIPEIMETHOE COJIEpPIKaHuE, €ro
CTPYKTYpPHpOBaHHE MO pas3jiesaM M TeMaM, paclpenesieHue Mo Kjaccam,
PEKOMEHIyeT TMOCJIE0BAaTEIbHOCTh M3Y4YeHHs] y4eOHOro marepuaia ¢ y4y€ToM
MEXIMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3EH, JIOTMKH y4eOHOro IMpolecca,
BO3pacTHBIX OCOOEHHOcTeH oOyvaromuxcda. B mporpamme mo Ouosoruu
peann30BaH MNPUHIUI MPEEMCTBEHHOCTH C HU3YYEHHEM OMOJIOTMH Ha YpPOBHE
OCHOBHOTrOo  obOmiero  oOpa3oBaHus, Onaromaps 4YeMy MpOCMaTpUBaeTCs
HaNpaBJICHHOCTh HA  MOCJIEAYIOIIee pa3BUTHE OHOJOTMYECKUX  3HAHUIA,
OPHEHTHPOBAHHBIX Ha (DOpPMHpPOBAHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUIEHUS, MPEJICTaBICHUA O 310pOBOM 00pa3e JKU3HM, Ha
BOCIIUTaHNE OEpPEeKHOTO OTHOIICHHUS K OKpYXKaromeld mnpupogHou cpeme. B
oporpaMMme Mo OHMOJOTMH TaKXXKe IOKa3aHbl BO3MOYKHOCTH Y4€OHOro IMpeaMeTa
«buonorusiy B peamuzauuu TpedboBanuit PI'OC COO k mNIAHUPYEMBIM
JUYHOCTHBIM, METalpeJAMETHBIM W IpPEIMETHBIM pe3ysibTaTaM OOydeHus U B
(OpMUPOBAaHMU OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIBHOU  JIE€ATEIBHOCTH
0o0y4Jaromuxcsa MO OCBOCHMIO COJACPKaHUS OuoNornyeckoro oOpa3oBaHUs Ha
YPOBHE CpeJIHEero 00111ero o0pa3oBaHusI.

VYyebnsiii npeaMer «buonorus» Ha ypoBHE CpelHEro oOiiero oOpa3zoBaHUs
3aBeplIaeT OuoJoruueckoe oOpa3oBaHME B IIKOJIE W OPUEHTUPOBAH Ha
paciiupenyue U yriayOleHrne 3HaHUW OOYydJarolMXCsl O JKUBOM NPUPOZE, OCHOBAaX



MOJIEKYJSIPHOM M KJIETOYHOM OHOJOrMM, SMOPHOJIOTMM U OHOJIOIMH Pa3BHUTHS,
TE€HETUKH, CEIEKIUU, OMOTEXHOJIOTUH, IBOIOLIMOHHOTO YYEHHUS U SKOJIOTUH.

N3yuenne yueOHOro mnpeamera «buonorus» Ha YriayOJE€HHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYalOIIUXCS K IOCJEAYIOIIEMY IOITYYEHUIO
Ouonoruyeckoro  oOpa3oBaHMsT B By3aX W OpraHU3alMsIX  CPEIHETO
npodeccuoHanbHOro 0opazoBanusi. OCHOBY €ro COAEpPaHUs COCTABIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMONYYEHHBIX TMPU U3YYEHUH  OO0yYaroIUMHUCS
COOTBETCTBYIOIIUX CUCTEMATUYECKUX Pa3AeNOB OMOJOTMU Ha YPOBHE OCHOBHOI'O
obmiero obpazoBanusi, B 10—11 kmaccax 3TH 3HaHUS MONYy4YarOT pa3ButHe. Tak,
pacliupeHbl W yriayOneHbl OWOJIOTHYECKHE 3HaHUS O PACTEHUSAX, MXKUBOTHBIX,
rpubax, OakTepusix, OpPraHU3ME€ YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTAX KHU3HU,
JIOTIOTHUTENIbHO BKJIFOUEHbI OMOJIOTUYECKUE CBEJICHUS PUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIE MOYKHO HCIIOJIb30BaTh KaK OPUEHTHUPBI ISl MOCIEAYIOLIErO
BbIOOpa mpodeccun. Bo3moxkHa Takke WHTErpanus OUMOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHHUSIMH, IMOJIYYEHHBIMH OOYYAIOIIUMHUCS MPU HU3YUEHUH
bu3uKU, XUMUH, Teorpapuu U MaTEMATUKH.

CrtpykTypa nporpamMmbl 1o ydeOHOMY mpeamery "buonorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIOLMOHHBIM MOAXOAbl K HW3YYEHUIO OHOJIOTHH.
CoryacHO UM, U3y4aroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIS KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, 3BOJIOLMH OPraHUYECKOrO0 MHUpa Ha 3eMiJle,
COXpaHEHHusi OHMOJOrMuecKkoro pasHooOpasusi IuiaHetel. Tak, B 10 kiacce
U3Y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OHOJIOTUM, SMOPHUOJIOTUM U
OMOJIOTUN PA3BUTHUS, F€HETUKH U CEIEKUUU, OMOTEXHOJIOTMH U CHUHTETUYECKOU
OMOJIOTHY, AKTyAIU3UPYIOTCS 3HAHUS OO0YyYaromuxcsi Mo OOTaHWKE, 300JI0THH,
anaromuu, (Qusnonoruu uenoBeka. B 11 kiacce H3ydarOTCS HSBOIOIMOHHOE
y4eHHe, OCHOBBI DKOJIOTUH U yueHue o ouocdepe.

VYuebnsiii npeamer  «buonorus»  mpu3BaH  00€CHEUYUTh  OCBOEHUE
00y4JaroIIMMUCS OMOJIOTUYECKUX TEOPHUM U 3aKOHOB, UJI€W, TPUHIIUIIOB U MPaBUJI,
JeXKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUH O
CTPOEHUHU, MHOrooOpa3ud M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, IOIMYJISINH,
OMOIIEHO03a, SKOCUCTEMBI, O BBINAIOIIUXCA HAYYHBIX JOCTHKEHUSIX, COBPEMEHHBIX
UCCIIEIOBAHUAX B OMOJIOTMH, IPUKJIAJHBIX aClIeKTax OMOJIOrMuecKux 3HaHuil. s
pa3BUTUS W TOJJEp)KaHUS HHTEpeca oO0ydJarouuxcsi K OWOJOruu Hapsaay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO Marepuaja B COACPKAHUM MPOrpaMMBbl
o OMOJIOTUHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEN CTAHOBJIEHUS M PA3BUTHS
TOM WM MHOW o0nacTh OWOJNOrMM, BKJIAJAOM OTE€YECTBEHHBIX M 3apyOEKHBIX
YyUYEHBIX B PEIICHHE BAKHEHIINX OMOJIOTUYECKUX U SKOJIOTHYECKHUX MPOOIIeM.

Lenp n3yuenus: yueOHoro npeamera «buonorus» Ha yriayonEHHOM ypOBHE —
OBJIAJICHUE  OOYyYalOIIUMHCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOM



OpraHM3allMyd JKUBBIX CHUCTEM pa3HOrO paHra M NPUOOPETEHHE YMEHHI
MCIIOJIb30BaTh 3TU 3HAHUSA B (DOPMHUPOBAHMU MHTEpPECa K ONpPEAEIEHHOW 001acTH
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 OOYYalOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOrMYECKUX TEOPHSIX, KOHUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IPaBUJIaX, COCTABJISAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHUPA; O
CTPOCHHHM, MHOT000pa3ud M OCOOCHHOCTSAX OHOJIOTMYCCKHX CHCTeM (KJIeTKa,
OpraHu3M, MONyJsALus, BUJ, OMOreoLeH03, Onocdepa); 0 BEIAAIOIMIUXCS OTKPBHITUIX
Y COBPEMEHHBIX UCCJIEIOBAaHUSAX B OMOJIOTUY;

O3HAKOMJICHHE OOYYaromMXCsl C METOJaMU TIO3HAHUS YKUBOM TMPUPOBI:
UCCIIEIOBATEIbCKUMU  METOAAMM  OMOJIOTMYECKMX HayK (MOJEKYJISpHOM W
KJIETOYHOW OHOJOTHH, SMOPUOIIOTUM W OWOJNOTUM pa3BUTHUS, TEHETUKU U
CeNIEKLMY, OWOTEXHOJOTMM U CHHTETUYECKOW OWOJIOTMH, MaJeOHTOJIOTHUH,
DKOJIOTUH);  METOJaMHU  CAMOCTOSITENIBHOTO  IpPOBEACHHUS  OMOJOTrMYECKHX
uccienoBaHuii B Jjabopatopum M B mOpupoje (HaAOIOJeHuEe, HU3MEpEeHue,
DKCIIEPUMEHT, MOJCIIMPOBAHMUE);

OBJIaZICHUE OOYYAIOIIMMHUCS YMEHHSIMHU: CaMOCTOSITEJIbHO  HAXOIUTh,
aHAJIM3UPOBATh U MHCIIOJIb30BAaTh OMOJIOTMYECKYH0 HMH(OPMAIHIO; MOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHE W CHUMBOJIMKOW; YCTaHABIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJOTMH M  COLMAIBHO-)KOHOMUYECKMMH U  HKOJIOTMYECKUMU
npobjieMaM YeJIOBEYEeCTBA; OLIEHWBATh MOCIEICTBUS CBOEH NEATEIbHOCTH IIO0
OTHOIIICHUIO K OKPYXKaIIIeH MNPUPOAHONU cpene, COOCTBEHHOMY 3I0pPOBbIO H
3MI0POBBI0  OKPYKAIOIIUX  JIFOJIeH; OOOCHOBBIBAaTH U COOJIIOJIaTh  MEpHI
npoUIakTUKU UHPEKIMOHHBIX 3a00JIeBaHUM, MpaBUiia MOBEICHUS B MPUPOJE U
obecrieueHus1 0€30I1aCHOCTU COOCTBEHHOM >KU3HENEATEIbHOCTU B UPE3BBIUANHBIX
CUTyalUsIX TNPUPOJHOTO W  TEXHOTEHHOTO  XapakKTepa;  XapaKTepu30BaTh
COBPEMEHHBIE HAyYHbIE OTKPBITHS B 00J1aCTH OUOJIOTNY;

pa3BUTHE y O0YYaIOIINUXCS UHTEJUIEKTYAJIbHBIX U TBOPYECKHX CIIOCOOHOCTEM
B IPOIECCE 3HAKOMCTBA C BBIJAIOIIMMUCA OTKPBITUSIMH M COBPEMEHHBIMU
UCCIICIOBAHNUAMHM B OHOJIOTHH, pPEIIAEMBIMH €10 MpoOJIeMaMH, METOO0JOTUEH
OMOJIOTUYECKOT0 M CCIIEI0BAHMS, MIPOBEICHUS AKCIIEPUMEHTATBHBIX
UCCIICZIOBAHUMN, pElIeHHs] OMOJOTMYECKHUX 3a]a4, MOJIEIUPOBAHUS OMOJIOTHYECKUX
00BEKTOB U MPOLIECCOB;

BOCIIUTaHUE y 00y4YarolUXcs HEHHOCTHOIO OTHOIIEHUS K UBOM MpHUpose B
LIEJIOM U K OTJENbHBIM €€ 00beKTaM U SIBJICHUSAM; (POPMUPOBAHUE IKOJIOIMUECKO,



TCHETHYECKOM TPaMOTHOCTH, OOIMIEH KyIbTyphl TIOBEACHUS B MPHUPOJC;
WHTETPAIlUHA €CTeCTBEHHO-HAyYHBIX 3HAHUH;

npuoOpeTeHne  OOy4YaloIMUMHCS  KOMIIETEHTHOCTM B PallMOHAIBHOM
MPUPOAOIIOIb30BaHUN (COOMIOEHUE TMpPaBHJI IOBEACHUS B MPHUPOJAE, OXPaHBI
BUJIOB, SKOCHCTEM, OHMoc(ephl), COXpaHEHUHU COOCTBEHHOT'O 37I0POBBSI U 370POBBS
OKpY)KalIIUX  Jrojed  (coOmomeHuss Mep NpoPUIaKTUKU — 3a00JIeBaHUH,
oOecrieueHre OC30MACHOCTH JKU3HEACATCILHOCTH B YPE3BBIYAMHBIX CHUTYAITUIX
OPUPOJHOTO W  TEXHOTEHHOTO XapakKTepa) Ha OCHOBE  HCIOJIb30BaHMUS
OMOJIOTMYECKUX 3HAHUW U YMEHUI B TOBCETHEBHOM JKU3HU;

CO3IaHM€  YCJIOBHM  JJIA  OCO3HAHHOTO  BbIOOpa  00YyYarOIIMMUCS
VHIUBUAYAIbHOU o0pa3oBaTebHOM TPaeKTOpUH, CIOCOOCTRBYIOIIEH
nocieAywieMy MnpodhecCuOHATILHOMY CaMOOIPEACIICEHUI0, B COOTBETCTBUU C
WHIMBUTyaJIbHBIMU UHTEPECAMH ¥ TIOTPEOHOCTSIMU PETHOHA.

OO6111ee YMCI0 YacoB, OTBEJEHHBIX HAa U3y4EHUE OMOJIOTMH Ha YIITyOJIEHHOM
YpOBHE cpeqHero oduiero oopazoBanusi, cocrapisieT 204 yaca: B 10 kiacce — 102
yaca (3 gaca B Hezeno), B 11 kimacce — 102 gaca (3 yaca B HeJeIO).

Ot60p opraHu3allMOHHBIX (OpPM, METOAOB M CPEICTB OOYyUYEHHS OMOJIOrUU
OCYILIECTBISIETCSI C yYETOM Crenu(UKU €ro CoAep’KaHusl W HaIPaBICHHOCTH Ha
IPOJODKEHUE  OWOJIOTMYECKOT0 00pa3oBaHUsi B OpPraHU3alUsIX CPEIHEro
Mpo¢eCCUOHATILHOTO U BBICILIETO 00pa30BaHUSI.

OO0s3aTebHBIM YCIOBUEM MPU 00YYEHUH OMOJIOTUY HA YTITyOJIEHHOM YpOBHE
ABIISIETCSl TIPOBEACHUE JAO0OPAaTOPHBIX U TMpakTHUeckux pador. Takke yudactue
O0y4aroNMXcsi B BBHIMOJHEHUH MPOEKTHBIX U y4eOHO-MCCIIEA0BATENCKUX pabdorT,
TEMaTUKa KOTOPBIX  OMNpEACNSIeTCS y4UTelIeM Ha OCHOBE  HMEIOIIMXCS
MaTePHATLHO-TEXHUYECKUX PECYPCOB M MECTHBIX TIPUPOIHBIX YCIOBHHM.



COJAEPXAHUE OBYUYEHUA
10 KVIACC

ConepxaHue TporpaMMbl, BBIJAEICHHOE KYpCuU8oM, HE BXOJUT 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.
OyHaaMEHTalbHbIC, TPUKIAAHBIE W TIOUCKOBBIE HAYYHBIE HCCIENOBAaHUS B
OouoJioruu.

3HavueHne OMOJOTMU B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
kaptuHbl mupa. [Ipodeccun, cBszanHble ¢ Ouosiorueil. 3HaueHue OMOJIOTHHM B
MPAKTUYECKON JIESATEbHOCTH YEJIOBEKAa: MEAMUIMHE, CEJIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPaHE MPUPOIBI.

JleMoHCcTpanuun

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, YU. J{apsun,
VY. I'apgeii, I'. Mennens, B. . Bepuanckuu, W. I1. [TaBnos, U. 1. Meunukos, H.
W. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuupel u cxembl: «CBA3b OMOJOrMU C JAPYTMMH Haykammy», «Cucrema
OMOJIOTHYECKUX HAYKY.

Tema 2. 7KuBble cMCTEMbI U X U3y4YeHHE

JKuBble cucTeMbl Kak mpeaMer u3ydeHus Owmojorun. CBOHCTBA IKHUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO COCTAaBa, JHWCKPETHOCTb M LEJIOCTHOCTb,
CIOXXHOCTh M YHOPSIIOYEHHOCTh CTPYKTYpPbI, OTKPBITOCThb, CaMOOpraHU3alus,
CaMOBOCIPOM3BENECHHE, PA3IPAKUMOCTb, U3BMEHYMUBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHv3alvy KUBBIX CHCTEM: MOJEKYJSIPHbIA, KJIETOYHBIN,
TKAHEBBIH, OpraHU3MEHHBIN, MOIYJISILUOHHO -BUI0BOM, AKOCHCTEMHBIN
(OmoreonieHoTHUeCKUii), Ouocdepusiii. IIporecchl, MPOUCXOAANINE B >KUBBIX
cucreMax. OCHOBHbIC MpuU3HAKU KUBOro. JKu3Hb Kak (opma CylecTBOBaHUS
Marepuu. Hayku, n3ydaromine ;KuBble CUCTEMBI Ha PA3HBIX YPOBHSIX OpraHU3aLINH.

N3ydyenne kuBBIX cuCTeM. MeToabl Omomorndeckoil Hayku. HaOmronmeHwue,
W3MEpPEHUE, DKCIIEPUMEHT, CUCTEMAaTU3anus, MeTaaHan3. [loHsTre o 3aBUCUMON 1
HE3aBUCHUMOW IiepeMeHHOU. IlmanupoBanue »skcnepumenrta. [locTaHOBKa u
npoBepka rumnote3. HyneBas rumnote3a. [loHstie BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3dbpoc B Ouosornueckux pAaHHbIX. OIIEHKa JOCTOBEPHOCTU MOJYYEHHBIX
pe3ynbTatoB. lIpuyMHBI HCKaXEHUs pE3yiabTaTOB dSKcnepuMeHTa. [lonstue
CTaTUCTUYECKOrO TECTA.

JlemoHcTpanuu



Tabmumer 1 cxembl: «OCHOBHBIE TIpH3HAKH JKU3HW», «buonorndeckue
cucrteMbl», «CBOMCTBA JKMBOM Marepum», «YPOBHM OpraHHU3alUHA KUBOU
npupoae», «CTpoeHUE >XUBOTHOM KIETKW», «TKaHM >KUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEYECKOro opranusMay, «buoreonenos», «buocdepa», «Metoasl
U3YUYCHUS )KUBOU MIPUPOABD.

O6GopynoBanue:  yjabopaTopHoe  oOOpydoBaHWE IS  IPOBEACHUS
HaAOJII0ICHU, U3MEPEHHI, SKCTIEPUMEHTOB.

IlpakTtuyeckas padora «lcnonb3oBaHUE pA3IUYHBIX METOAOB IpU
V3YUYECHUU KUBBIX CUCTEM).

Tema 3. buosiorus KjieTrku

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

Metoasl  MONEKYNApHOW W KJICTOYHOM  OHOJOTMHM:  MHUKPOCKOIHUSA,
xpomatorpadusi, 3JeKTpodope3, METOJ MEUEHbIX aTOMOB, auddepeHnaIbLHOE
HEHTPU(PYTUPOBAHHUE, KYJIbTUBUPOBAHHE KJIETOK. M3yuenue guKrcuposanHvix
K1emokK. DIEKTpOHHass MUKpockonusi. Koughokanvnas 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, MHKPOIpEnaparbl PacTUTENbHbIX,
KUBOTHBIX M OAKTEPHAILHBIX KJIETOK.

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

Tema 4. Xumnueckasi OpraHn3anms KJIeTKH

XUMHYECKUN COCTAaB KJIETKU. Makpo-, MUKPO- U YIbTPAMHUKPOIIEMEHTHI.
Bonma m e€ ponp Kak pacTBOpPUTENS, pEareHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKU, TEIUIOperyysiiuu. MuHepallbHble BEIIeCcTBa KIETKH, UX OHOJOrHvecKas
poiib. Posib KATHOHOB M aHMOHOB B KIIETKE.

Oprannueckue BeHIECTBA KIETKU. buomornueckue mnoauMepsl. benku.
AMUWHOKHUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OeinkoBoi Mosiekysbl. [lepBuuHas
CTpyKTypa Oenka, MeNnTHIHas CBs3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUUHAS
cTpyktypbl. Jlenarypanus. CpoiictBa OenkoB. Kimaccudukamuss  Oenkos.
buonornueckue pynkunn 0enkoB. lpuonwi.



VYrneBoasl. MoHOCaxapuabl, UCaXapuIbl, OJUTOCAXapyIbl U MOIACAXapHIbL.
O0mmii mmaH cTpoeHus U (U3UKO-XMMHYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornyeckue GyHKIMHN YIIIEBOIOB.

Jlunuael. I'mapodunsHo-ruapodoOHBIE cBOMicTBA. Kitaccudukanus unuios.
Tpurmunepunsl, Qochomunuasl, BOCKU, CTepouabl. buomormueckue QyHKIMH
aunuaoB. O0ume cBoicTBa OMOJIOTMYECKUX MEMOPAH — TEKYyYeCTh, CIIOCOOHOCTh K
CaM03aMbIKaHUIO, MOTYIPOHHUIIAEMOCTb.

Hyxnennosie kuciotel. [JHK u PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. lpunnun kommiementapHocTu. IlpaBuno Yapradda. Ctpykrypa
JIHK — nBoitHas crimpanb. Mectonaxoxaenue u ouonorundeckue Gpynkmuu JTHK.
Bunel PHK. ®yukunu PHK B kietke.

Ctpoenne mosekynasl AT®D. Makpospruueckue cBsizu B MoJiekyine ATO.
buonornyeckue pynkunn AT®. BoccranoBneHHbIE TEPEHOCUUKH, UX (DYHKIUH B
kietke. [pyeue wuykneozuompugocgpamor (HT®). CexBenupoBanue JIHK.
Memoowr eenomuru, mpaHcKpunmoMuku, RPOMeoMUuKU.

CrtpykTypHas Ouoyiorusi: OMOXMMHUYECKUE U OMO(DU3NUECKUE HCCIICOBAHUS
cocTaBa UM MPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoniekyn. Mooenuposanue
CmMpYKmMypsl U QYHKYUl OUOMONEKYI U Ux Komniekcos. Komnvromepnulii ouzaun u
Op2aHUyecKull cunmes OUOMONEKYI U UX HENPUPOOHBIX AHANO0208.

JleMOHCcTpanuu

IToprpetsr: JI. Tomunr, /Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
@. Courep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHue XUMHYECKHUX JJIEMEHTOB B HEXKHUBOU
npupone», «Pacnpenenenne XuMH4YECKUX 3JIEMEHTOB B )KUBOU IPUPOIE».

Tabmuuer u cxembl: «llepuonuueckas Tabiulia XUMUYECKHX SJIEMEHTOBY,
«CTtpoeHne MoJeKynsl BoAbD», «BemecTBa B cocraBe opraHu3mMoBy», «CTpoeHHe
MOJIEKYJIBl Oenka», «CTpyKTypbl O€JIKOBOW MOJEKYIbD», «CTpOeHHE MOJEKYI
yraeBoJoB», «CTpoeHue MOJIEKyNl JMnuaoB», «HyKIIenHOBBIE KHCIOTBDY,
«Ctpoenune Monekysbl ATO».

O6opynoBaHue: XMMUYECKas 1Mocyia 1 000pya0BaHUE.

JladopaTopHasa padora «OOHapyXeHHE OCITKOB C TIOMOIIBIO KAaYECTBEHHBIX
pEAKLINI.

JlaGoparopnas  paGora  «lMccnenoBaHWe — HYKJIEHHOBBIX  KHCIIOT,
BBIJIEJIEHHBIX U3 KJIIETOK Pa3IMYHbIX OPraHU3MOB.

Tema 5. CTpoeHue 1 pyHKIMH KJICTKH

Tunsl KJIETOK: HJyKapuoTHYeckas M mpokapuornueckas. CTpyKTypHO-
(b yHKIIMOHAIbHBIE 00pPa30BaHUS 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 3YKapUOTUYECKOMN KJIETKHU.
[Inazmarnyeckas wmemOpana (mmazmanemma). CTpykTypa IIa3MaTH4YecKOn
MeMOpanbl. TpaHCHOPT BEIIECTB 4Yepe3 MIIa3MaTUUYECKYI0 MEMOpaHy: MacCUBHBIN
(nuddy3us, obneruénnas auddysusi), aKTUBHbIA (TIEPBUYHBIA U BTOPUYHBIN
akTUBHBIA TpaHcnopT). [lomymponuriaemocts meMOpanbl. Pabora Harpuii-
KaJIMEBOr0 Hacoca. DHJAOLMTO3: MUHOIUTO3, (parouutos. Ik301uto3. Kierounas
crenka. CTpykTypa u pyHKIHUU KJIETOYHOU CTEHKU PacTEeHH, rpuOoB.

[uromnaszma. [utozons. [urockener. J{prxenue nuroriasmbel. Opranou bl
kineTkd. OnHoMeMOpaHHbIE OpraHOMJbl KIETKH: JHAOIUIA3MAaTUYECKasl CeTh
(OIIC), anmapat ['odabmku, TU30COMBI, X CTpoeHHE W (PyHKUMU. B3ammocBs3b
OJTHOMEMOpPAHHBIX OPraHoua0B KieTKU. CTpoeHHe TpaHyJSIPHOTO PETUKYIyMa.
Mexanusm nanpasnenusi 6enkos ¢ IIIC. Cunte3 pacTBopuMbIx OenkoB. CHUHTE3
KJIETOYHBIX ~ MeMOpaH. [magkuii  (arpa”yfspHbIA)  3HAOIIa3MaTHYECKHUI
petukynym. CekpetopHas QyHkius anmnapara ['onbmxu. Moougukayusa 6enkos 6
annapame [onvoocu. Copmuposxka 6enxkoe 6 annapame [oav0xcu. TpaHcnopT
BELIECTB B KJIeTKe. Bakyosm pacturenbHbIX KieTok. Kilerounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMJBl  KJIETKH:  MHUTOXOHJPHH,  ILJIACTHJBI.
IIpoucxoocoenue mumoxonopuii u naacmud. Cumbdbuoeenes (K.C. Mepescrosckuil,
JI. Mapeynuc). Ctpoenue v (PyHKIIMM MUTOXOHIApUN u mactui. llepBuunsie,
BTOPUYHBIE U  CJOXHBIE  IUIACTUABI  (DOTOCHHTE3UPYIOIIMX  DYKApUOT.
XJI0pOIIacThl, XpPOMOILIACTHI, JISMKOIUIACTHI BBICHINX PACTCHUMU.

HememOpannbie opranounbl kieTku CTpoeHue U (YHKIUU HeMeMOpaHHBIX
OpraHOUJ0B KJIETKU. Pu6ocompbr. IIpomesicymounvie Qunamenmul.
MukpodunameHTel. Axkmuuogvle Mukpoguiamenmol. MpIIEUHbIE  KIETKH.
AKmuHo8ble KOMNOHEHMbl HembluleuHblx Kiemok. Mukpotpybouku. Kiertounbrit
ueHtp. CTpoeHue U [BWKEHHE JKTYyTUKOB M PpPECHUYEK. MHUKpPOTPyOOUKH
nurTomasMbel. Llentpuons. benku, accoyuuposanuvie ¢ MukpouiameHmamu u
muxpompyboukamu. Momopnvie 6enxu.

SAnpo. O6onouka siapa, XpOMaTHH, KapHoIia3Ma, SAPBIIIKH, UX CTPOCHUE U
byukuuu. SnepHblii OenkoBbI Marpukce. [IpocTpaHCTBEHHOE pacmoioKEeHUE
XpOMOCOM B HHTEp(azHOM snpe. Idyxpomamun u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBL /J[uHamuka s0epHOU 000104Ku 6 Mmumo3ze. HoepHwlil
mpancnopm.

Kiierounbie BkimtoueHus. CpaBHUTEIbHAS XapPAKTEPUCTUKA KJIETOK 3YKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOM).

JlemoHcTpanun



[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).

IIpakTtuyeckas  padora  «M3ydyeHwe  [OBMKEHUS  LUTOILIA3Mbl B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0OMeH BeleCTB U NMPeBpPallleHNE JHEPTUH B KJIETKe

AccHUMIITATINS ¥ JUCCUMUJISIIUS — IBE CTOPOHBI MeTabomm3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPOQHBIM M TreTepoTpodHbINA. YyacTue KHUCIOpoaa B OOMEHHBIX
mporeccax. JHepreruueckoe oOecrieyeHue KieTku: mpeBpaimieHue ATD B
0oOMeHHBIX Tpolieccax. DEepMEHTATUBHBIA XapakTep peakiuil KIETOYHOTrO
MeTabonuzMa. DepMeHTBl, UX CTPOCHHUE, CBOMCTBA M MEXaHHU3M JICHCTBUS.
KodepmenTrl. Otnnuuusi GepMeHTOB OT HEOPraHUYECKUX KaTaiu3atopoB. benku-
aKTUBATOPHl M OCNKU-MHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DepMEHTaTUBHBIX
peakiuil OT pa3IMYHBIX (DAKTOPOB.

IlepBruHBIA CHUHTE3 OPraHUYECKUX BEHIECTB B KieTke. DOTOCHHTES.
AnokcueenHblll u oxcueeHHwlli pomocunmes y oaxmepuii. Ceemocoobuparouue
nUSMeHmyvl U NUSMEHMbl PeaKyuoHHo20 yenmpa. Ponb XJIOpPOILIACTOB B MPOLECCE
dorocunTesa. CeroBast u TemHOBas pazbl. Pomoodsixanue, Cs., Co. u CAM-munsi
gdomocunmesa. 1IpoayKTUBHOCTh (POTOCHHTE3a. BiusHUEe pa3iuyHbIX (PaKTOPOB
Ha CKOPOCTh (hOTOCHHTE3a. 3HaYeHHE (POTOCHHTE3A.

XEeMOCHHTES. Paznoob6pasue OpPraHNU3MOB-XEMOCHHTETUKOB:
HUTpUUIIUpYIOIIUE OaKTEepUH, Kene300aKTepur, cepoOaKTEpUH, BOJOPOIHBIC
OaxkTepuu. 3HaYECHHE XEMOCHUHTE3A.

AHa’poOHble opranu3mbl. Buaesl Opoxenus. [IpoaykTel OpokeHHS M HX
UCIIOJIb30BAHUE YENOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUM U BO30YAUTENIN OOJIE3HEH.

AnpoOHBIe OpraHU3MBI. DTansl HHEPreTUYECKOro oOMeHa.
[ToaroroButenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOAHOE PACIIETIIICHUE TIIFOKO3bI.

buonornueckoe okucieHue, Wi KIETOYHOE JbIXaHWe. POiab MUTOXOHAPHUM B
nporeccax ouonorudeckoro okucienus. [{ukmmdeckue peakiuu. OKUCIUTETHLHOE
dbochopuupoBanue. DHepeus memoOpannoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonnou ATD-cunmasei. IlpemmyiecTBa a’poOHOTO IMyTH
oOMeHa BelIeCTB nepei aHa3poOHBIM. DPGHEKTUBHOCTH SHEPTETUYECKOr0 OOMEHa.

JlemoHcTpanuu

[Hoprpersr: [Ixk. IIpuctimu, K. A. Tumunpsses, C. H. Bunorpaackuii, B. A.
Onrensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuupbl U cxeMbl: «DOTOCUHTE3Y», «DHEPreTUUECKUM 00MeH», «bruocuHTe3
oenkay, «Ctpoenue dpepMeHTay, « XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOPYIOBAaHMUE JII MPHUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnas  pabGora «J/3ydyeHwe KaTalIUTUYECKOW  AKTHUBHOCTH
(bepMeHTOB (Ha MpUMepe aMuIa3bl WK KaTalla3bl)y.

JlabopaTtopnass padora «/3ydyeHue ¢GEepMEHTATUBHOTO paCHIEIUICHUS
MEPOKCHU/JIa BOJOPO/Ia B PACTUTEIIBHBIX U AKUBOTHBIX KIETKAX).

JlaGopaTtopHass padora «CpaBHeHue mpolieccoB (GOTOCHHTE3a H
XEMOCHHTE3a.

JladopaTopHas padora «CpaBHEHHE MMPOILIECCOB OPOKEHUS U JIBIXaHUSD.

Tema 7. Hacsencrennast uHpOpMANus U peanu3anus €€ B KJIeTKe

Peakuun matpudHoro cuHTe3a. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOTO CMHTe3a. Peanuzainus HacnencTBeHHON mHdopManuu. [ 'eHeTuyeckuit
KOI, ero cmoucrBa. Tpanckpunuumsa — MarpuuHbld cuHTe3 PHK. IlpuHnwmmnsr
TPAHCKPUIILIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUICIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuueckou kiemke. Hexooupyrowue PHK.

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

Coepemennvie npedcmaeneHuss o0 cmpoenuu 2enog. OpraHuzanusi TeHOMa y
MPOKApPUOT U AYKApUOT. Perymnsuusi akTUBHOCTU T€HOB y MpokapuoT. ['mmoresa
onepona (®. XKako0O, XK. Mano). Monexynsipnvle mexaHuzmvl IKCNPECCUuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perynsuusi 0OMEHHbBIX
poueccoB B KieTke. KieTounslii romeocTas.

Bupycsl — HeksieTounble (OPMBI JKU3HU U OOJUTaTHBIC Tapa3uThl. CTpoeHHE
IPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHenHwviti Yuki
JIHK-cooepocawux supycos, PHK-cooepacawux eupycos, baxmepuogpazos.
Obpamnas mpanckpunyus, pesepmasa, uHmezpasa.

Bupychsie 3a0o0seBanus denoBeka, >kxUBOTHbIX, pactenuil. CIINI, COVID-
19, counanbHbie 1 MEAUIUHCKUE TPOOIIEMBI.

buoungopmamuxa: unmecpayus u ananuz d6orvuux maccusos («bigdatay)
CMPYKMYPHLIX Ouonocudeckux oanuvix. Hanomexnonozauu 6 ouonozuu u meouyume.
IIpoepammupyemvie pynkyuu 6eaxos. Cnocobvl 00CcmasKu 1eKapcma.



JleMOHCcTpanuu

IToprpetsr: H. K. Konbos, /1. . UBanoBckuiA.

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

IIpakTuyeckas padora «Co3anne MOJIENIA BUPYCay.

Tema 8. 7ZKu3HEeHHBIH HUKJI KJIETKHA

Knerounslii 1muki, ero mnepuoasl W peryisiuus. HHTepdaza u  MUTOS.
OcoOeHHOCTH MpOLECcCOB, MpoTeKawmux B HHTepdaze. IlogroroBka KiIeTKu K
nenenuto.  Ilpecunrerndeckuit  (MOCTMUTOTUYECKHM),  CHUHTETHYECKUH U
MOCTCUHTETUYECKHM (MPEMUTOTUIECKUN) TIEPHOIBI UHTEP(hA3HI.

Marpuunbii cunre3 JJHK — perumkanus. Ilpuanuner perumkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  IMOJIYKOHCEPBAaTUBHBIA  CUHTE3, AHTUIIAPAJUIEIIBHOCTb.
Mexanusm perumkanuu JIHK. Xpomocomsl. Ctpoenne xpomocom. Ternomepsl u
TejaoMepa3a. XPOMOCOMHBIM Ha0Op KIETKM — KapuoOTUIl. JIUMJIOWAHBIA W
rarionHBI  Habopel XpomocoM. ['omonormunble XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenue xnetkn — Muro3. CTaaum MHUTO3a M MPOUCXOMAIINE B HUX
npoueccel. Tunbel Muto3a. KapuoknHe3 u IMTOKHHE3. buosorndeckoe 3HaueHUE
MHTO3a.

Perynsiimss mutoTHueckoro uukia kiaetku. [IporpamMmmupyemast kieTouHas
ru0esb — anomnTo3.

Knerounoe sapo, XpomMocoMbl, (PyHKUHMOHaNbHAas TeHOMHKA. Mexanuzmvl
npoaughepayuu, ougpgepenyuposku, cmapenus u eubdenu xiemox. «lLlugposas
KiemKka» — ououngopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIeMKU.

JlemoHcTpanuu

Tabmuupl U cxembl: «OKW3HEHHBIM LMK KISTKH», «Murtos», «CtpoeHHe
xpomocomy», «Permukanus [JTHK».

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKpoIpenaparsl: «MUTO3 B KJIETKax
KOPEIIIKA JTyKa».

Jlaboparopnas  pabora  «M3yueHnme  XpOMOCOM  Ha  TOTOBBIX
MUKpOITIpENaparax».

JladopaTopHas padora «HabmoneHre MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa
Jyka (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 9. CTpoeHue 1 pyHKIMH OPraHU3MOB

buonornueckoe paszHooOpasue OpPraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcOOEHHOCTH  CTpOEHUS U JKU3HEACSITEIILHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakTepuu, apxew, OJHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIC
BOJAOPOCJIH, APYTHE NPOTUCTHI. KOJOHMAIbHBIE OPTaHU3MBI.



B3anMocCBsA3p 4YacTe MHOTOKJIETOYHOTO OpraHus3ma. TkKaHuW, Oprasel H
cucreMsl opraHoB. Opranusm Kak eIuHoe nesnoe. ['omeocras.

Tkanu pacteHuit. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTelbHasd,
MOKpPOBHAsA, MPOBOAsAIIAsA, OCHOBHAsA, MexaHuueckas. OCOOCHHOCTH CTPOCHHS,
(GYHKIIMN 1 pacToOKEHUsI TKAaHEW B OpraHax pacTeHHIA.

TkaHu >KUBOTHBIX W YEJIOBEKA. THUIBI )KMBOTHBIX TKAHEW: 3MUTEIUANIbHAs,
COCIMHUTENbHAS, MbIIIeYHasi, HepBHasg. OCOOEHHOCTH CTpoeHHs, (YHKIHU WU
PACIIOJIOKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraruBHble W TE€HEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl H
CHUCTEMBI OPraHOB )KUBOTHBIX U 4esioBeKa. DyHKIIMM OPraHOB U CUCTEM OpPraHOB.

Onopa Ttena opranm3moB. Kapkac pactenuii. CKelneTbl OJTHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX UBOTHBIX. HapyxHblii U BHyTpeHHUl ckener. CTpoeHue u
THIBI COCTMHEHUS KOCTEM.

JIBr>keHue  OpraHu3MoB.  JIBMOKEHHME  OJHOKJIETOYHBIX  OPraHHU3MOB:
aMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PACTEHHIA:
TPONM3Mbl M HACTUU. J[BUKEHHE MHOTOKJIETOYHBIX J>XUBOTHBIX M YEJIOBEKA:
MblleyHas cucreMa. Peduiekc. CkeneTHbie MBIIIIBI U UX padoTa.

Iluranue opranm3smoB. Ilornomenue BOABL,  YIJIEKHCIOTO rasa u
MHHEPAJIbHBIX BELIECTB pacTeHUsAMU. [IuTanue XKUBOTHBIX. BHYTpPUIIONOCTHOE U
BHYTPUKJIETOYHOE MHUIIeBapeHue. [IuTaHne MNO3BOHOYHBIX >KMBOTHBIX. OTIIEIbI
MULIEBAPUTEIBLHOrO Tpakra. IlumeBapurensHble xenes3bl. llumeBapurenbHas
CHCTEMA YEIIOBEKA.

Jprxanue opranu3moB. Jlpixanue pactenuil. Jlpixanue >xuBoTHbIX. Juddys3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. J[pIxarenbpHas MOBEPXHOCTb.
KabepHoe u né€rouHoe npixanue. JlpixaHue MO3BOHOUYHBIX KUBOTHBIX U UEJIOBEKA.
DBOJIIOIIMOHHOE  YCIIO)KHEHHE CTPOCHUSI JIETKUX T[MO3BOHOYHBIX KHUBOTHBIX.
JlpixaTenpHasi cuCTEMa 4YeaoBeKa. MexXaHW3M BEHTWSILMHU JIETKUX y TTHIl U
miekonuTatroumx. Perynsuus apixanus. J{pixareabHbie 00BbEMBI.

Tpancrmopr BEmWECTB Yy OpPraHuM3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHM.
Tpancnopr BemectB y KUBOTHbIX. KpoBeHocHass cucteMa HW €€ OpraHbl.
KpoBeHocHast cucTtemMa TIO3BOHOYHBIX JKMBOTHBIX M uesioBeka. Cepe,
KPOBEHOCHBIE cOCyIbl U KpoBb. Kpyru KpoBooOpamieHus. DBOJIIOLMOHHBIC
YCIIO)KHEHUSI CTPOCHUSI KPOBEHOCHOM CHCTEMbl MO3BOHOYHBIX KUBOTHBIX. Pabora
cepaua u €€ perysius.

Brinenenne y opramusmoB. BeigeneHue y pacreHud. Beinenenue y
*KUBOTHBIX. CokparutenbHble Bakyonu. Opranel BbiaeneHus. DunbTpanus,
CEKpeIusi U 00paTHOE BCAChIBAHME KaK MEXaHU3Mbl PabOThI OPraHOB BBIJCICHHUS.
CBsi3b MOJOCTH TE€NIA C KPOBEHOCHOW U BBIICIIUTENILHON cucTeMaMu. Boelnenenue y



MO3BOHOYHBIX KUBOTHBIX U denoBeka. [louku. CtpoeHue u (QPyHKIHMOHUPOBAHHE
He(dpoHa. OOpa3zoBaHKE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3moB. CHopbl
OakTepuii M LMCTBl MPOCTEHINMX. 3alliTa y MHOIOKJIETOYHBIX pacTeHUH.
Kyrukyna. CpencrBa nacCUBHON M XUMHUUYECKOU 3a1IUThl. OUTOHITUIBI.

3amura y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIC.
3ammTa opraHu3Ma ot OojesHeil. IMMyHHas cuctema yenoBeka. KiieTouHbIl u
TYMOPAJIbHBIA MUMMYHHUTET. BpOXIEHHBIN U TPHOOPETEHHBIA CcrerubuyecKuii
UMMYHUTET. Teopusi KJIOHaIbHO-celleKTuBHOro ummynutera (I1. DOpnux, @. M.
bepuer, C. Tonerapa). BocnanurenbHble OTBETHI OpraHu3MoOB. Poiib BpOKIEHHOTO
UMMYHHUTETA B pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pazgpaxxumocts ©  perymsinMss |y OpraHu3moB. Pasapaxumocts Yy
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. Pasapaxxumocts ©  perymsnus y
pacteHuid. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBHas cuctema u peduekTopHas peryisiuus y >KUBOTHBIX. HepBHas
cUCTEMA U €€ OTHENbl. DBOJIOLMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CHUCTEMBI
y ®UBOTHBIX. OTAENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pediexc u
pednekTopHas nyra. be3ycioBHbIe U YCIOBHBIE pe(IEKCHI.

I'ymopasibHass perynsiuuss U 3HAOKPUHHAs CUCTEMa XMBOTHBIX U 4YEJIOBEKa.
Kenme3pl SHAOKPUHHOM CHCTEMBI M HMX TOPMOHBI. /[lelicTBME TOPMOHOB.
B3auMocBsi3b HEpBHOW U DHIOKPUHHOW cucTeM. [ unortamamo-runodusapHas
cucrema.

JleMOHCcTpanuu

IToprper: W. I1. [1aBnos.

Tabmuuplt 1 cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bogopocany, «bakrepun», «lIpocteitmme», «OpraHbl IBETKOBBIX PAaCTEHUID,
«CucreMbl  OpPraHOB  TIO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee CTpoeHHe
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBble cucreMb», «CTpoeHHE CTeOs»,
«CTpoeHue JNHCTOBOM IMIIACTUHKW», «TKaHM >KUBOTHBIX», «CKENET 4YelOBEeKay,
«ITumeBapurensHass cucreMa», «KpoBeHocHas cucrema», «/lpixarenpHas
CHUCTEMAY, «HepBhas CUCTEMAY, «Koxa», «MpImeyuHast CUCTEMAY,
«BpaenurenbHas cucrteMa», «IHIOKpUHHasA cucremayn, «CTpoeHHE MBIIILbDY,
«mmynuTer»,  «KumeyHononoctHele», «CxemMa  NUTaHUS  PACTEHUNY,
«KpOBEHOCHBIE CHCTEMBI TMO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHUE THUIAPHDY,
«CtpoeHue miaHapun», «BHYTpeHHee CTpOEHHUE HOXKIEBOro uepBs», «HepBHas
cuctema poid», «HepBHas cucrema sArymkw», «HepBHas — cucrema
npecMbikaronuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MJICKOTUTAIONNX», «HepBHas cucrema uenoBekay, «Peduexcy.



OOopynoBaHue: CBETOBOM MHUKPOCKOII, MUKpPONpenapaTbl OJHOKJIETOYHBIX
OpPraHU3MOB, MHKpPOIIpENapaTbl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH
HACEKOMBIX, HUTJIOKOXKHX, >KMBBIC JK3EMIUISIPbl KOMHATHBIX PAacTeHHM, repbapuu
pacTeHWil pa3HbIX OTJEJIOB, BJIAXHBIE IMpenaparbl >KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUJICKIIUM OECMO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJIOBEKa,
o0opyaOBaHME 7151 AEMOHCTPALMU MOYBEHHOTO M BO3AYLIHOTO MUTAHUS PACTEHHUI,
paciernyieHus KpaxMaia u 0elnKoB 1oJ ecTBueM (epMEHTOB, 00OPYI0BaHUE JITIS
JEMOHCTpAIlMU OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKHUX, MEXaHU3Ma
JBIXaTeNbHBIX IBUKEHUM, MOJICTTH TOJJOBHOI'O MO3Ta Pa3IMYHBIX KUBOTHBIX.

JlaGopaTopHas padora «/3yyeHue TKaHEH pacTEHUI.

JlabGoparopHas padora «/3ydyeHue TKaHel >KMBOTHBIX).

JlaGopaTopHas padora «/3yyeHue OpraHoB IIBETKOBOI'O PACTEHUS».

Tema 10. Pa3mHoOkeHHE U pa3BUTHE OPTaHU3M OB

@dopmbl pa3MHOXKEHUSI OpraHU3MOB: Oecroyioe (BKJIOYasi BEr€TaTUBHOE) U
nojsoBoe. Buasl  OGecmonoro  pa3sMHOXKEHHS: TOYKOBaHHUE,  CIOPYJSIUS,
(dbparMeHTanus, KJIOHUPOBAHHUE.

[TonoBoe pasmuoxkeHue. llomoBble KineTkn, win ramersl. Meiio3. Craaguu
Meio3a. [loBegenne xpomocom B Meiiose. KpoccuHrosep. brnonorndecknii CMbICIT
MeHo3a W IIOJIOBOrO Impouecca. Melo3 M €ero MeCcTo B JKH3HEHHOM IMKJIE
OpPraHU3MOB.

IIpen3aponsiieBoe pazputue. ['aMmeTorenes y ;xuBOTHBIX. [1010BbIE JKENE3BI.
OO0pa3zoBaHue 1 pa3BUTHE MOJOBBIX KieTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHe U SMOPHUOHANIBHOE pa3BUTHE KUBOTHBIX. CrHOCOOBI
OIUTIOJIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NuanBuayansHOe pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOIOTHS — HayKa
0 pa3BUTUU OPraHU3MOB. Mopgozenez — 00Ha U3 21ABHLIX NPOOIEM IMOPUOIOSUU.
Konyenyus mopgocenos u modenu mopghocenesa. Cramun >MOpUOTEHE3a
KUBOTHBIX (Ha mpumepe Jsarymku). Jpobmenuwe. Tumbslr  mpoOieHWUS.
Jlemepmunuposannoe u HedepMmuHupoeanHoe Opobnenue. bnacmyna, munsi
onacmyn. OCOOCHHOCTH ApOOJICHUS MIIEKOMUTAIOMINX. 3apOIBIIIEBEIC JIMCTKH
(racTpymsinus). 3aKiaaKa OpraHoB U TKaHEH U3 3apObIIIEBbIX JIUCTKOB. B3anmHoe
BIMSHUE YacTe pa3BUBAIOLIErocs 3apojbiiia (d3MOpUOHANbHAS WHIYKIUSA).
3akiazKa TIUJIaHA CTPOEHUsT HKUBOTHOTO Kak pe3yibTaT HEepapXHueCKUX
B3aMMOJICHCTBUI TEHOB. BiusHue Ha 5>MOpHOHATILHOE pa3BUTHE Pa3IUUYHBIX
(bhakTOpOB OKpYKaroleh Cpebl.

Poct u pasButue xuBoTHBIX. [locTomOpuonanbubiii nepuon. Ilpsmoe u
HenpsiMoe pa3BuTue. Pa3zButue ¢ mMeramopdo3oM |y O€ClO3BOHOYHBIX H
MO3BOHOYHBIX KWBOTHBIX. buojornueckoe 3HaYE€HHE MPSAMOrO U HEMPSIMOro



pa3BUTHS, UX PACHPOCTPAHEHHE B Mpupoje. Tumbl pocta KUBOTHBIX. DAKTOPHI
PEryJsiliuKi POCTa )KMBOTHBIX U yeioBeka. CTaauu moCTIMOPUOHATILHOTO Pa3BUTHS
y )KUBOTHBIX U yenoBeka. [lepronbl oHTOrenes3a yenopeka. CTapeHne U CMEPTh KaK
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxxenune u pazButue pactenuil. ['amerodutr u cmopodut. Meiio3 B
KU3HEHHOM TIuKie pacteHuidl. (OOpa3oBaHue cHop B IIpoliecce Meiiosa.
l'amerorene3 y pacreHuid. OIUIONOTBOPEHNE W Pa3BUTHE PACTUTEIBHBIX
opranu3mMoB. J[BOHOE OIIOOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U
Pa3BUTHE CEMEHHU.

MexaHU3MBI PETyIISIIIUM OHTOT€HE3a Y paCTEHUMN U )KUBOTHBIX.

JemoHcTpanun

IToptpetsr: C. I'. HaBamwun, X. [HIneman.

Tabmumer u cxembl: «BereratuBHOE pa3smMHOXKeHUE», « UMbl Oecronoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAIbD», «Pa3MHOXKEHUE HBIJICHBDY,
«PasmHoxkeHue runpel», «Meito3y, «Xpomocombl», «['amerorenes», «CTpoeHue
SAMIEKIIETKH U criepMaro3onna», «OCHOBHBIE CTaauM OHTOreHeszay, «lIpsmoe u
HEMpsIMOe pa3BuTue», «Pa3BuThe Malckoro xyka», «Pa3BuTue capaHum»,
«Pa3zBuTne marymkun», «/[BOMHOE OIIOZOTBOPEHME Y LBETKOBBIX PACTEHUN,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M JBYAOJIBHBIX pacTeHUI», «KW3HEHHBIN ITUKII
MOPCKOM  KamycTbD», <«OKWM3HEHHBIM [UKI MXxa», <« KU3HEHHBIA LUK
MarOpPOTHUKAY, <« KU3HEHHBIN LIUKJI COCHBD.

OOopynoBaHue: CBETOBOW MHMKPOCKON, MHUKpOMNpENnapaThl SIHLUEKIETOK U
CIIEpMAaTO30MI0B, MOJIENb «L UK pa3BUTHA JIATYIIKN.

JlaGoparopHas pabora «l3ydeHue CTpOEHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOIpenapaTax».

IIpakTuyeckas padora «BbIsIBICHHME MPU3HAKOB CXOJCTBA 3apOAbIIIEH
MO3BOHOYHBIX )KUBOTHBIX).

JlaboparopHas pabora «CTpoeHHE OpPraHoB Pa3MHOXXEHUSI BBICIIMX
pacTeHUN».

Tema 11. I'eHeTuka — Hayka 0 HACJEACTBEHHOCTH M HM3MEHYHBOCTH
OpPraHn3MoB

Hctopusi cTaHOBJIEHMS M pPa3BUTHS TEHETUKM Kak Hayku. Paborer I
Menpnens, I'. ne ®puza, T. Moprana. Poinb 0T€4E€CTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Padotel H. K. Konbnoa, H. 1. BaBunosa, A. H. benozepckoro, I'. 1.
Kapmnieuenko, FO. A. dunmumnuenko, H. B. Tumodeea-Pecorckoro.

OCHOBHBIE T€HETUUYECKNE TTOHIATUSA U CUMBOJIBL. [ OMONIOrHYHBIE XPOMOCOMBEI,
aJUIeNIbHbIC TE€HBI, aJbTEPHATUBHBIE MPHU3HAKU, JOMUHAHTHBIA W PELECCUBHBIN
PU3HAK, TOMO3UTOTA, TETEPO3UT0Ta, YUCTAS JIMHUSL, THOPHUIbI, TEHOTHUTI, (DEHOTHTI.



OCHOBHBIE ~ METOALI ~ TEHETUKH:  THOPUIOJOTUYECKUN,  ITUTOJIOTHUCCKUM,
MOJIEKYJIIPHO-TE€HETUYECKUM.

JlemoHcTpanuun

Iloptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konpuos, H. N.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeB-PecoBckuil.

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

JlaGopaTtopHass padora «Jlpo3odmna Kak OOBEKT T'€HETHUYECKUX

HUCCIICI0BaHUI.
Tema 12. 3aK0HOMEePHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHnaens — 3aKoH

€AMHOo00pa3usi THOPHUIOB IepBOro nokonenus. Ilpasuno nomuHuposanus. Bropoii
3aKk0OH MeHaens — 3aKOH pAacIlIeIUIeHHWs NPU3HAKOB. LlUTosormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpelyBaHus. ['unore3a 4ucToThl ramer.

Anammsupyroniee ckpemuBanue. [[poMexyTouHbIl XapakTep HacJIeIOBaHMUS.
Pacmenenne npu3HaKkoB IPU HETIOJIHOM JTOMUHUPOBAHHH.

Jurubpunnoe ckpemuBanue. TpeTuit 3akoH MeHienst — 3aK0H HE3aBUCUMOT'0
HacJlelOBaHUsS  MpU3HAKOB.  lluTonmormyeckue  OCHOBBI  JMTHOPHIHOTO
CKpELIMBAaHUS.

CuermienHoe HacnenoBaHue npusHakoB. Padorel T. Moprana. CuernsieHHoe
HACJIE0BAaHUE TE€HOB, HAPYILIEHUE CLEIUICHUS MEXKAY TIE€HaMUu. XPOMOCOMHas
TEOpPHUsI HACIEACTBEHHOCTH.

['eneTnka nosa. XpoOMOCOMHBIA MEXaHU3M ONPENEICHUS NO0JIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. I'OMOraMeTHslii M rereporamMeTHbld Ioj. ['eHernueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanmue npu3HakoB, CUEIUIEHHBIX C MIOJIOM.

I'enorun kak nenoctHas cucrema. [meroTponus — MHOXKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHbIM auienu3M. B3auMoaencTBhe HeEaJUIEIbHBIX T'€HOB.
Kommiemenrtapaocts. Onucras. [omumepus.

I'eHeTMYECKMI KOHTPOJIb Pa3BUTHA PACTEHHMM, JKMBOTHBIX M 4YEJIOBEKa, a
TaKXke (U3NOJIOTUYECKUX IPOLECCOB, IOBEACHUS M KOTHUTUBHBIX (DYHKIUH.
['eHeTueckue MEXaHU3Mbl CHMOMOI€HE3a, MEXaHU3Mbl B3aUMOJECHCTBUS «XO3IHH
— MapasuT» U «XO3IMH — MHKpOOMOM». I'€HeTMdecKHe acreKTbl KOHTPOJS U
M3MEHEHUS HAClIeZICTBEHHON MHPOPMALIUY B ITOKOJIEHUAX KJIETOK U OPraHU3MOB.

JleMOHCcTpanuu

IToprpetsr: I'. Mennens, T. Mopras.

Tabmuuer u cxembl: «llepBbiii 1 BTOpol 3aKoHbI Menaens», « TpeTuil 3akoH
Menpens», «AHanM3upymollee CKpelmrBaHue», «HemomHoe AOMHHUpPOBAaHMEY,
«CremnyieHHOe HacjeloBaHUE IMPHU3HAKOB Yy JApo3ouiibly», «['eHeTnka momiay,



«Kapuotun uyenoseka», «Kapuotun apozodmiby, «KapuoTunm OTHUIBD,
«MHOXXECTBEHHBIN anjienu3M», «B3anmoielicTBHE TeHOBY.

O6opynoBanue: MoOAENb JJIA JEMOHCTpAllMM 3aKOHOB  €IMHOOOpa3us
TUOPUIOB TIEPBOrO TOKOJCHUS M paclIelCHUs MPU3HAKOB, MOJEIb s
JEMOHCTPAllMd 3aKOHAa HE3aBUCUMOI'O HACJIEIOBaHUs IPU3HAKOB, MOJEIb IS
JEMOHCTPAIlMUA CLETUVICHHOI0 HAcJlEeJOBaHMUS MPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKponpemnapart: «/pozodpunar.

IMpakTnueckas padora «/3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO
CKpEIIMBaHUS Y APO30(DHIIBD».

IIpakTnueckas  padora  «M3ydeHwme  pe3ysibTaToOB  JUTHOPUIHOTO
CKpEUIMBaHUS Y APO30(DHITBD».

Tema 13. 3aK0OHOMEpPHOCTH U3MEHYMBOCTH

B3aumopeiicTBue TreHOTHIIAa W Cpeabl mpu  (GopMHUpOBAaHWUK (EHOTHIIA.
N3menunBoCcTh mpu3HakoB. KauecTBEHHbIE M KOJMYECTBEHHBbIE NMPHU3HAKU. Buisl
W3MEHUYMBOCTH: HEHACJICICTBEHHASI U HACJIEACTBEHHAS.

MonudukanonHas u3MeH4YMBOCTb. Ponb cpeasl B (OpMHUPOBAHUU
MOIU(PUKAIUOHHON M3MeHunBocTU. Hopma peakuuu mpusHaka. BapuannoHHBIHM
psan u BapuanmonHasi kpuBasi (B. Horanncen). ColicTBa MOau(UKAIIMOHHON
U3MEHYUBOCTH.

I'enoTunnueckass U3MEHYUBOCTh. CBOMCTBA T€HOTUIINYECKON U3MEHUYNBOCTH.
Bupl reHOTUTTHYECKON M3MEHUYMBOCTH: KOMOWHATHUBHAS, MyTaIllMOHHASI.

KomOuHaTuBHasT W3MEHYMBOCTHb. Mei03 W TOJIOBOM TMpollecC — OCHOBa
KOMOMHATUBHON MU3MEHUYUBOCTU. POJIb KOMOMHATUBHON M3MEHUYHUBOCTH B CO31aHUU
TeHETHYECKOTO pa3HOOOpa3us B peiesiax OqHOro BUA.

MyrainuoHHass HW3MEHYMBOCTh. BuIbl MyTaluii: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W  WHIAYLUPOBaHHbIE MyTaluu. SaepHble U
HUATOIUIa3MaTH4Yeckue Myrtaiuu. CoMaTtuyeckue W MoJioBble MyTauuu. [IpuyunHbI
BO3HMKHOBEHUSI MyTauuid. MyTrareHbl W WX BIUSHHE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Tpoliecca. 3aKOH TOMOJIOTMYECKHX PSAOB B
HacieacTBeHHor uaMmeHuuBocTH (H.M. BaBuior). BHesnepHas M3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

Dnucenemuxa U INULEHOMUKA, PONb INUEHEMUYEeCKUX @Gakmopos 8
HAaC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JleMOHCcTpanuu

IToprpertsr: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.

Tabmuubpl u  cxembl: «Buuabl u3MeHUMBOCTHY, «MoaudukamoHHas
W3MEHYHUBOCTHY, «KomOuHaTuBHAs U3MECHYUBOCTHY, «Meio3y,
«OmnogorBopeHue», «I'enernueckue 3a00eBaHUS YeIOBEeKay, « BHIBI MyTaInuiiy.



OOopynoBaHue: *KUBbIE M repOapHbIE 3K3EMIULIPbl KOMHATHBIX PACTEHMIA,
pUCYHKH ((poTorpadun) )KMBOTHBIX C Pa3IMYHBIMU BUJIAMHA U3MEHUYHBOCTH.

JlaGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(PUKAIIMOHHOW HW3MEHUYMBOCTH. [locTpoeHue BapualMOHHOIO psla H
BAPUALIMOHHOM KPUBOW.

IIpakTnueckas padora «Myraiuu y J1po3oduiasl (Ha TOTOBBIX
MUKpOMpernaparax)».

Tema 14. I'eHeTHKa Yes10BeKa

Kapuorun uenoBexka. MexayHapo/Has mporpaMma HCCIEHOBAHUA T€HOMA
yernoBeKa.  Meroapl  M3y4eHHMST TEHETUKH  YEJOBEKa:  IeHEAJIOTMYECKHi,
OIU3HEIOBEIN, LIMTOTCHETUYECKUM, MOMYJISALIMOHHO -CTATU CTUYECKU U,
MOJIEKYJIIPHO-TEHETUYECKUH. CoBpemeHHOE OnpeIeJICHUE TE€HOTHUNA!
MOJJHOT€HOMHOE CEKBEHUPOBAHUE, T'€HOTUIIUPOBAHHUE, B TOM YHCIIE C IOMOIIBIO
[T1IP-ananu3a. HacnencrBenHbie 3a00ieBaHus yeloBeKa. [ eHHbIE 1 XpOMOCOMHBIE
Oone3Hn 4YenoBeKka. boNle3HW C HACIEACTBEHHON MPEIpacroiiOKEHHOCTHIO.
3HaueHnEe MEAUUUHCKOW T€HETUKH B MPEIOTBPALICHUN U JICYEHUU T'€HETUYECKUX
3a00yieBaHUI 4YenoBeka. MeauKo-reHeTuYeckoe KOHCyJbTupoBaHue. CTBOJIOBbIE
KJIeTkH. [[OHSATHE «T€HETHYECKOro rpy3a». DTUYECKUE aCIEKThl UCCICIOBAHUN B
o0JlacT peJaKTUPOBAHUS FT€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (HakTOpbl TOBBIIMIEHHONM YYBCTBUTEIBLHOCTH YEJIOBEKA K
bu3UecCKOMyY M XUMHUUYECKOMY 3arpsisHEHUIO OKpYXaromien cpeabl. | enerndyeckas
MPEAPACIIONI0KEHHOCTh YEJIOBEKA K MATOJOTHSIM.

JleMoHCcTpanuu

Tabmumer u cxembl: «Kapuotun uenoBeka», «MeToabpl M3y4eHUs TEHETUKH
4yeJIoBeKay, «I eHeTuuecKkue 3a00JIeBaHuUs YETIOBEKay.

IIpakTuyeckas padora «CocTaBlieHHE U aHAIN3 POJOCIOBHOMN.

Tema 15. Cennekuusi OpraHuzMoB

JlomecTukanuss W CeJeKUUA. 3apOKICHHUE CEJIEKUWH W JTOMECTUKALIMH.
Yuenue H. W. BaunoBa o IleHTpax mnpouCXOXACHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHHil. Ponb cenekuuu B CO3JaHUHM COPTOB PACTEHUW U TMOPOJ
#uBOTHbIX. Copr, TmMOpoJa, IITaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacieACTBeHHOM wu3MeHunmBocth H. WM. BaBunoBa, ero 3HaueHue A
CEJICKITMOHHOM PaOOTHI.

Metonbl ceneKuuoHHOW padoThl. MCKYCCTBEHHBI OTOOp: MAacCOBBIM H
VHIBUAYaTbHBIN. Otanbl  KOMOMHAIIMOHHOM  CEJEKITUH. HcnbiTanue
npou3BojuTeNed 1Mo mnoroMcTBy. OTOOp MO TEHOTUNY C TOMOIIBIO OLEHKHU
¢dbeHoTHa MOTOMCTBAa U OTOOP IO TEHOTUIY ¢ Tomotbio aHanmza JJHK.

HckycCcTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJIEKIMOHHOW  paboThI.
PanuaiimoHHbIil 1 XUMHUECKUN MyTareHe3 Kak MCTOYHUK MYTAllMi Y KYJIbTYPHBIX



¢bopm opranusmoB. lcmonp3oBaHWE TEHOMHOTO PEJAKTUPOBAHUS WU METOJOB
pexomOuHaHTHBIX JIHK 111 mony4yeHus: nCX0JHOro MaTepuaiia Juisl CENEKIIMH.

[Tonyuyenue MOJIUTUIOUIOB. Buyrpusugosas rUOpUIU3aLINS.
bnuskoponcTBeHHOE — cKpemiuMBaHue, WM WMHOpuauHr.  HepoacTtBenHoe
CKpelIMBaHue, Wi ayropuauHr. ['erepo3uc u ero mpuuuHbl. Mcmosb3oBaHue
rerepo3uca B cenekuuu. OtpanénHas rudbpuamsanud. Ilpeogonenue Oecruionus
MEXBUOBBIX THOPUAOB. JIOCTUKEHHUS CENIEKIIMN PACTEHUI U KUBOTHBIX. «3enénast
DEBONOYUAN.

CoxpaHeHue M U3y4eHHE T€HETUYECKUX PEeCYpPCOB KYJIbTYPHBIX PACTEHUM U
UX JUKUX poaWued  JJIA  CO3MaHMsl  HOBBIX COPTOB W THOpPUIOB
CENbCKOXO3MCTBEHHBIX  KYNbTYp. JM3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYECKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 YeJAX YIYUUEHUS CYUWeCmBYIOUUX U CO30aHUsL HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeoosvix uoeu U nepcnekKmu8HbIX MexXHOL02UI.

JleMoHCcTpanuun

IToptpersr: H. U. BaBunos, WM. B. Muuypun, I'. JI. Kapneuenko, II. IL
Jlykpanenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuier u cxembl: «LleHTpBI MPOUCXOKACHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAOB B HACIEACTBEHHOM H3MEHYMBOCTHY,
«Mertoapl cenexuuny, «OtnanéHHas rTudbpuanzanus», «Myrarenes.

JlaboparopHas pabdora «l3yueHne COpTOB KyJIbTYPHBIX PACTCHUN U MOPOJ
JIOMAITHUX YKUBOTHBIX.

JlaGopaTopHas padora «/3yueHue METOJIOB CEJIEKI[UN PACTEHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI».

Ikckypeusi «OCHOBHBIE METOJIBI U JOCTHXKEHHUSI CEJIEKIMU PACTeHH U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIA y4aCTOK, B TEIUIMYHOE XO35SMCTBO, B J1aOOpaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

Tema 16. bBuoTexHo10rus U CHHTETHYECKAas1 OMOJI0T U

OOBEKTHI, HCHOJb3yEMbIE B OMOTEXHOJIOTMHM, — KJIETOYHBIE W TKAHEBBIC
KYJIbTYPHI, MUKPOOPTaHU3MBl, 170:¢ XapaKTEepUCTHUKA. TpanumonHas
OMOTEXHOJOrUs: XJeOoneueHue, TMOJYyYeHHE KHUCIOMOJOUYHBIX MPOAYKTOB,
BUHOAENME. MukpoOuonornueckuii cuHTe3. OOBEKTBI MHUKPOOMOIOIMYECKUX
TexHonorui. [IponsBoacTBo Oenka, aMUHOKUCIIOT M BUTAMUHOB.

Co3gaHue TEXHOJIOTM M MHCTPYMEHTOB LEJICHANIPABICHHOTO M3MEHEHUS U
KOHCTPYHPOBAHUS T'€HOMOB C IEJbIO MOTYYEHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
COJICPIKAIIMX HE BCTPEUAIOIINECS B MPUPOJIe OMOCUHTETUYECKUE TTYTH.



Kierounass unxkeHepuss. MeTonbl KyJIbTypbl KJIETOK M TKaHEHW PACTEHUN H
#KUBOTHBIX. Kpuobanku. Comaruueckas ruOpuau3anus H COMaTUYECKHUM
smOpuoreHe3. lcnosib30BaHHE TaluIOMIOB B CENEKUUU pacTeHuil. [llomyuenue
MOHOKIOHANbHBIX anmumen. Mcnonv3o6anue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
aumumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIONOTBOpEHHUE. PexoHCTpyKuus
ANIEKIIETOK U KIOHUPOBAHUE XMBOTHBIX. METOJ TpaHCIUIAHTALMHU SAEP KIETOK.
Texnonoeuu 0300pO8GIeHUs, KYIbMUBUPOBAHUS U  MUKPOKIOHATIbHO20
DPA3MHOICEHUS] CENIbCKOXOZAUCMEEHHBIX KYAbIMYP.

XpoMOCOMHass W TE€HHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha W
koHcTpyupoBanue pekomObunantHeix JHK. Cozdanue mpanceennvix opeanuszmos.
JlocTvkeHussT W NEPCHEKTUBBI  XPOMOCOMHOM M TE€HHOM  WHXEHEPUM.
DKOJIOrMYeCKHUE U AITUUECKUE MTPOOJIEMbl T€HHON MHKEHEPHUH.

Menunuackue ouorexnonoruu. [locrrenomuas nudposas menunmaa. TP -
JUarHocTuka. MeTaOOoJIOMHBIM aHaiau3, TEHOLGHTPUYECKUM aHalu3 [poTeoMa
YEeJIOBEKa I OLICHKH COCTOSIHUSA €ro 340poBbs. MCIONMb30BaHHME CTBOJIOBBIX
KiIeTok. TapretHas Tepamusi paka. 3D-OunoumkeHepust miisi  pa3pabOTKu
(yHIaMEHTAIBHBIX OCHOB MEIMLMHCKUX TEXHOJIOTUH, CO3AAHUS KOMIUIEKCHBIX
TKaHEH COYETAaHWEM TEXHOJIOTHM TPEXMEPHOro OumonmpuHTUHTra U ckaddonguHra
JUIS PELLIEHM 3a]1a4 [IEpCOHAIN3UPOBAHHON MEIUIUHBI.

Coznanue BEKTOPHBIX BAaKLUMH C IE€JIbI0 OOecredeHus: KOMOMHHUPOBAHHOU
3amuThl oT Bo3Oymuteneir OPBU, ycraHoBiieHHE MOJEKYISPHBIX MEXaHHW3MOB
¢yuxunonupoBanust PHK-coaepkamux BUpYCOB, BBI3BIBAIOIIMX OCOOO ONAacHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanun

Tabmuipr u cxembl: «Mcnonb3oBaHUE MUKPOOPTaHU3MOB B IIPOMBILIIIEHHOM
IIPOU3BOACTBEY, «KileTouHas nHKeHEpUs», «I eHHas HHXKEHEPUS.

JlaGopaTopHas padora «/3ydeHne 00bEKTOB OMOTEXHOJIOTHUI.

IIpakTnyeckas padora «lloaydyeHrne MOJIOYHOKHUCIBIX IIPOLYKTOB.

JKckypeusi «bUOTEXHOJIOTUSI — BaKHEWIAash MPOU3BOJUTENbHAS CUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOIMUECKOE MPOU3BOICTBO)Y.

11 KJIACC

Tema 1. 3apokaeHue W pasBuTHE IBOJTILIMOHHBIX NPEACTABJICHUN B
Oonosioruu

OomonnonHass Tteopuss Y. JlapBuna. Ilpennoceuiky BO3HUKHOBEHUSA
napsuHu3Ma. JKu3Hp U Hay4dHas aedarenbHocTh Y. JlapBuHa.

JBrkyiue cuibl 3Boonuy BU0B 1o Y. /lapBuHy (BbICOKass HHTEHCUBHOCTb
pa3sMHOKEHHUS OpraHU3MOB, HACJIEJICTBEHHAas W3MEHUMBOCTh, Ooprba 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmnenne cuntetndeckord Teopun dBomonuu (CTD). HeirpanpHas
Teopuss HBomonuu. CoBpemMeHHass JBOJIOLMOHHAs  OWONOrus. 3HAYEHUE
HBOJIIOIIMOHHON TEOpUHU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA.

JleMOHCcTpanuu

[Toprpetsl: Apuctorens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cenr-Unep, K.
Krosbe, Y. [dapeun, C. C. YerBepukos, 1. U. llImaneraysen, [x. Xonaeiin, /. K.
benses.

Tabmumer 1 cxembl: «Cuctema xkuBod mnpuponsl (mo K. Jlunuero)y,
«JlectHuna >kuBbBIX cymectB (mo Jlamapky)», «Mexanusm (opmMupoBaHUs
npucnocoOieHnid 'y pacteHud u xKuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapipyta nyremectBusa Y. lapsuna», «Haxogku Y. lapsuna», «@opmbl 60ps0bI
3a cyuiecTtBoBaHuey», «lloponbr romydei», «MHorood6pasue KyJbTypHBIX (hopM
KammycThl», «[lopoasl JoManTtHUX KUBOTHBIX», «Cxema 00pa3oBaHUs HOBBIX BUJIOB
(mo Y. [apBuny)», «CxemMa COOTHOIIEHHUS [ABMXYIIMX CHUJ 3BOJIOLUNY,
«OCHOBHBIE TTOJIO)KEHUSI CHHTETUYECKON TEOPUH 3BOJIOLIAI.

Tema 2. MUKPOIBOIIOIUA U €€ Pe3yJIbTAThI

[TonynAmust Kak dJI€MEHTapHas €auHUIA YBOMIOUUHA. COBpPEMEHHBIE METOBI
OLICHKM TE€HETUYECKOr0 pa3HooOpa3usi W CTPYKTYphl nomyisuuil. M3MeHeHue
reHopoHJja MOMYJISIUU KaK dSJIEMEHTApHOE HBOIIOIMOHHOE SBJICEHHE. 3aKOH
reHeTuueckoro pasHoBecus Jx. Xapnau, B. BaiinOepra.

OnemenTapHble (AKTOPhl (ABUKYILKME CHUIIBI) JBOJIONUH. MyTallmOHHBIN
npouecc. KomOuHaTuBHas u3MeH4YUMBOCTh. Jlpeiid reHoB — ciydaiiHble
HEHANPABJIICHHbIE HM3MEHEHUsI 4YacTOoT aieied B mnonyasauusx. Oddext
ocHOBaTenss. JDgpgexm Oymuviiounozo copaviuka. CHudiCeHUe 2eHemui4ecKko2o
paszHoobpasus: npudunsl u creocmeus. Ilposenenue sgpghexma Opeiigha 2enog 6
oonvuux u  manvlx  nonyiayusx.  Murpamuu.  VBomsuus  HOMyJSIUi:
reorpaduueckas (MpoCTpaHCTBEHHAs), Onojioruueckas (pernpoyKTuBHas).

EcrectBeHHBI 0TOOp — Hampaistomuil ¢akTop dBoONUUA. DOpMEI
€CTECTBEHHOTr0  0TOOpa:  ABIXKYIIMHA, CTAaOWIM3UPYIOIIMHA,  Pa3pbIBAIOIIHIA
(mu3pyntuBHbIN). [lomoBoli orOop. BO3HUKHOBEHHE M DBONIOLMS COIMATIBLHOIO
MOBEJICHUSI YKUBOTHBIX.

[IprcnocoOJIeHHOCT, ~ OPraHU3MOB  KakK  PE3yJlbTaT  MHUKPOIBOJIOLIMH.
Bo3HuKHOBEHHME ~ TPUCHOCOOJEHWM y  opraHu3smMoB.  Apomopdo3bl U
uauoanantauuu. [lpumepsl npucnocoOaeHu y OpraHu3MOB: MOP(OJIIOTHYECKUE,
¢usnonornyeckue,  OMOXMMHYECKHE,  ToBeAeHUeckre.  OTHOCUTENBbHOCTD
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u CTpykTypa. BumooOpasoBaHue Kak pe3yibTar
MUKpodBoJtonnu. M3omsinus — kioueBod ¢akTtop BumoodbpazoBanus. [lytu u
CIOCOOBI BUJI000pa30BaHUS: AJJTONaTPUYECKOE (reorpaduueckoe),



CUMIIATPUUYECKOE (3KONIOTHYECKOE), «MTHOBEHHOE (monumIOnIU3aIuA,
rubpuan3anys). JmuTeasHOCTh SBOMIOIIUOHHBIX MPOLIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOJIOTMUECKOT0 Pa3HO00pa3usl.

Ponp »BomOIIMOHHOM OWoONOrMM B pa3pabOTKE HAyYHBIX METO/OB
coxpaHeHusi 6uopazHooOpa3us. MUKpPOIBOMIOLMS M KOIBOIIOIMS Mapa3uToOB U UX
X03s51eB. MexaHu3Mbl (POPMUPOBAHUS YCTOMUMBOCTU K AHTHOMOTHKAM M CHOCOOBI
O00pBOBI C HEl.

JlemoHcTpanuun

[Toprpersr: C. C. UeTBepukos, 3. Maiip.

Tabmuubr um cxembl: «MyTalunoHHasT W3MEHYUBOCTHY, «llomynsunonHas
CTPYKTypa Bula», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepra», «/Bmwxymiue
CWJIbI HBOJIIOIUNY, «IKOJOTHYECKass M30JSAIUs MONYJIsUUA CeBaHCKOM (openny,
«['eorpadmyeckas HM30MSILMS  JIUCTBEHHUIBI CUOUPCKOM UM JIMCTBEHHUIIBI
naypckoiny, «[omynsiuuoOHHbBIE BOJHBI YUCIEHHOCTH XUIIIHUKOB U XKEPTB», «Cxema
JCHCTBUSI E€CTECTBEHHOTO O0TOOpa», «@PopMmbl OOpbHOBI 3a CYIIECTBOBAHHEY,
«HaycTpuanbHblii MenaHu3mM», «KuBble uckornaembie», «[lokpoBuTENbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Duznonornueckue angantauuny, «lIpucnocoONIeHHOCT, OpPraHU3MOB U €€
OTHOCUTENIBHOCTBY, «Kputepuun Buma», «Buabl-nBoriHukm», «CTpykTypa BUAa B
npuponae», «CrnocoObl BUA0OOpa3oBaHus», «l'eorpaduueckoe BuaA000pa3oOBaHME
TPEX BUAOB JIaHIBILICH», «DKOJIOrMYECKOe BUA000pa30BaHUE BUJOB CHHHUIDY,
«ITonmumnmonsl pacteHuity, «KamnycTHo-peieuHbI THOPUIY.

O6opynoBanue: repoapuu pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydelia NTUIl U
3Bepeil C MpUMepaMu Pa3UYHBIX MPUCIIOCOOJICHUHN, Uydena NTHI[ U 3Bepe
pa3HBIX BHUJOB, Trepbapuu pacTeHUl OJM3KUX BHUIOB, OOpa30BaBIIMXCS
Pa3IUYHBIMU CIIOCOOaMU.

JlaGopaTtopHass pabora «BpIsIBICHHE HW3MEHYHMBOCTH Yy 0COOEH OJHOrO
BUJI».

JlabopaTtopnas  padora  «lIpucnocoOneHuss  opraHu3smMoB U HX
OTHOCHUTEJIbHAS 11€J1ECO00PA3HOCTDY.

Jlaboparopnass padGora «CpaBHeHHE BHIOB MO MOP(HOIOTHUECKOMY
KPUTEPUION.

Tema 3. Makpo3Bo/IIOIHS U €€ pe3yJbTaThl

Metonbpl HM3ydeHUA  MaKpO3BOJIOUUM. [lal€eOHTOIOrMYECKue  METOMABI
u3ydyeHuss HBomouuu. llepexonnbie GopMbl U (PUIOrEHETHUYECKUE  PAJIBI
OpPraHU3MOB.

buoreorpapuueckue metonsl u3ydeHus sBosouuHd. CpaBHEHHE (IIOpHI U
dayHbpl MaTepuKOB U OCTpOBOB. buoreorpaduueckue obnactu 3emum. Bumabl-
SHJEMUKH U PEIIUKTHI.



OMOPHONOTUYECKUE U CPABHUTEIHHO-MOP(}OIOrMUEcKre METOIbl U3y4eHUS
ABOMIOIMHU. ['eHeTHYecKkne MeXaHW3Mbl SBOJIOLNUU OHTOTE€HE3a U TOSBICHUS
SBOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE M  AHAJIOTMYHBIE  OPIaHBIL.
PynumenTtapubie  opraHbl M aTaBU3Mbl.  MOJIEKYJISIPHO-T€HETHYECKUE,
OMOXMMHMUYECKHE M  MaTeMaTHYeCKhe  METOAbl  WU3YYEHHsS  3BOJIIOLUU.
I'omonoruunsie TeHbl. COBpEMEHHBIE METO/Abl MOCTPOCHHS (HHIOT€HETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTallUH U 3BOJIIOLMS TEHOMOB.

OO6mue 3aKkOHOMEPHOCTH (MpaBwiia) SBOJOUUU. [Ipunyun cmenvt GyHKYuUl.
HeoGpatumocts »Bomonnu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJTIOIUH.

JleMoHCcTpanuu

[Toptpetsr: K. M. bap, A. O. Koanesckuii, ®. Mroiep, O. [ 'ekkenb.

Tabmuuel u cxembl: «DunoreHeTnyeckuil psa Jaomaan», «ApXeonTepUuKC,
«3Bepo3yObie  smiepe»,  «Creromedans»y,  «Purmoduter»y,  «CemeHHBIC
NanopoTHUKWY», «buoreorpadguueckue 30HbI 3emin», «Jpeiid KOHTUHEHTOBY,
«PenukThl», «HauampHble cTagud SMOPHUOHATIBHOTO Pa3BUTHSA TMO3BOHOYHBIX
KUBOTHBIX», «[ OMOJIOTMUHBIE M AHAJOTUYHBIE OpraHe», «PyaumeHThD,
«ATaBU3MBI», «XpOMOCOMHBIE HAa0Ophl 4YelOBEKa M IIMMIAH3e», «l JaBHBIE
HaITpaBJICHUS BOJIIOLMNY, «OO0I1IKe 3aKOHOMEPHOCTH 3BOJIIOLII.

ObopynoBaHue: KOJUIEKIIMHM, TepOaphu, MYJSDKA HMCKOMAaeMbIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTMYHBIX, AaHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIponcxoxaenne U pa3BuTHE KU3HU HA 3eMJie

HayuyHble rumore3bl NPOUCXOXKACHHS >KU3HUM Ha 3emie. AOUOreHe3 W
naHcnepmus. [[oHay4yHble NPEACTaBICHUS O 3aPOXKACHUU KU3HU (KPEAlMOHHU3M).
['mnoTre3a MOCTOSSHHOTO CaMO3apOKIECHUS )KU3HU U €€ onpoBepxkeHue onbitamMu O.
Penu, JI. Cnannanuanu, JI. I[lacrepa. [IpoucxoxaeHre >Ku3Hu U acTpOOHOJIOTHS.

OcHoBHbIE JTallbl HEOPraHU4EeCKON 3BOJIIOLUH. [Inanerapnas
(reosoruyeckasi) 3BOJIOLMS. XHUMUYECKas HBOJIOLMsS. AOHOT€HHBIH CHUHTE3
OpraHvyeckux BemecTB u3 Heopranndeckux. Omeir C. Mwumepa u I'. FOpu.
OO6pazoBanue mnonuMmepoB u3 MoHoMepoB. KoanepBarnas runoreza A. .
Onapuna, runores3a nepBuuaHoro oynboHa J>x. XomnjaeitHa, reHeTUYECKasi TUIIOTE3a
I'. Mémnepa. Pubosumsl (T. Yek) um runore3za «wmupa PHK» V. TI'mnbepra.
®opmupoBaHue MeMOpaH U BO3HUKHOBEHUE MPOTOKJIETKH.

HUcropus 3emum m Meroawsl €€ wu3ydeHus. lckomaemsble opraHndeckue
octaTku. ['eoxpoHosoruss u e€ Meronpl. OTHOCUTENbHAasE U aOCOMIOTHAs
TE€OXPOHOJIOTHS. I'€0XpOHOIOrnyecKast mKaua: 30Hbl, 3pbl, IEPUOJIBI, SITOXH.



Havanbnbeie sTanbel opranndeckod sBomoonuu. [losBieHue u 3BOIIONUA
MEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX 3KOCHCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIIJIEHKU KaK aHAJIOr MEPBbIX Ha 3emile COOOLIECTB.
Crpomaronutsl. [IpokapruoTsl 1 SyKapuOTBHI.

[Ipoucxoxaenne 3ykapuoT (CUMOHOTreHe3). DBOJIOIMOHHOE TTPOUCXOXKICHUE
BUpyCcOB. [IpoMCXOXJI€HHME MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HMKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tanbl 3BOJIIOLUHU BBICHIMX pacTeHUil. OcHOBHBIE apoMOp(O3bl
pacreHui. Bpixon pacreHnit Ha cymy. llosBieHne CHOpPOBBIX pAacTEHUW W
3aBoeBaHre umu cymu. CemeHHble pacTeHHs. IIpoucxoxaeHue IBETKOBBIX
pacTeHui.

OCHOBHBIE 3Talbl HBOJIOLUU KUBOTHOrO MHpa. OCHOBHBIE apoMOp(O3bl
KUBOTHBIX. Benzckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TUIoB. [lepBpie XOpnoOBbIE KUBOTHBIE. JKM3HB B BOIE. DBOMIOLUSA IMO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii m pentwinidi. [IpoucXoXaeHNE MIICKONUTAIOMNUX |
ntul. IlpunHnun kmouyeBoro apomopgosza. OcBoeHHE O€CIO3BOHOYHBIMU U
[IO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pasgutre xXu3HM Ha 3eMie IO 3paM U IEpUOAaM: AapXxeH, IMPOTEPO30W,
najgeo3oM, Me3030M, KaifHo3oM. OOmias  xapakTepucTuka KiuMara U
TEOJIOTUYECKUX TMpoueccoB. llosBieHne M pacuBeT XapaKTEpHBIX OpPraHU3MOB.
VYrneoOpa3oBaHue: €ro ycjaoBHs U BIMSHUE Ha Ta30BbIA COCTaB aTMOC(EPHI.

MaccoBbie BBIMUpPaHHSI — JKOJIOTHUYECKHE KPU3UCHI pouuioro. IpuuuHer u
CJIEICTBUSL MAacCOBBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJOIMYECKUN KPHU3HUC, €r0
ocobernoctu. [Ipobraema coxpaneHus 6uopazHoodpasus Ha 3emIe.

CoBpemeHHasi cuctemMa opranudeckoro mupa. [lpuHnunsl kiaccudukanuu
oprann3MoB. OCHOBHbIE CHCTEMAaTHYECKUE TPYIIbI OPraHU3MOB.

JemoHcTpanuu

IToptpetsr: ®@. Penu, JI. Cnamnannanu, JI. Ilactep, 1. . Meunukos, A. H.
Omnapun, [x. Xonaeiin, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuupl u cxeMbl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lacTepa mo
M3YUYEHUIO CaMO3apOoXKJIeHUs Xu3HW», «Cxema ombitTa C. Mumiepa, I'. IOpuy,
«JTanel  HEOPraHMYECKOW  3Bomouum»,  «['eoXpoHOJOrMyeckas  IIKaJIay,
«HavanpHble 3Tanbel OpraHMYecKoil 3BoMOIMN», «CxemMa 00pa30BaHUs FYKApUOT
nyréM cumoOuoreHesza», «Cucrema >XUBOM mnpupoasl», «CTpoeHHe BHUpPYCay,
«ApoMopdo3bl  pacteHuit», «PunnopuTH», «OIHOKIETOUYHBIE BOJOPOCINY,
«MHorokserounele Bopopocan», «Mxwm», «llanmoporHukm», «l'onoceMeHHBIE
pacteHus», «OpraHbl LBETKOBBIX pPAacTeHHID», «(Cxema pas3BUTHA KUBOTHOIO
Mupa», «Apomopdo3bl KUBOTHBIX», «lIpocreimue», «KuieuHomoaocTHEBIEY,
«IInockue YEpPBUY, «YneHucroHoruey, «PBIOBI», «3€MHOBOJTHBIEY,



«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3BuThe KHU3HH B
apXencKon 3pe», «Pa3BUTHE KU3HU B MPOTEPO3OMCKON Ipey», «PasBurre Xu3HU B
IIaJICO30UCKOU 3pe», «Pa3BUTHE KU3HU B ME3030MCKOU 3pe», «Pa3BuTue Ku3HU B
KalHO30MCKOM 3pe», «COBPEMEHHAs! CUCTEMA OPTraHUYECKOTO MUPAY.

O6opynoBanue: repOapuu  pPACTEHUN Pa3TUYHBIX OTJEJIOB, KOJUICKIIUU
HACEKOMBIX, BJIAXHbIC MpPenapaThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIMU
UTJIOKOXKUX, CKEJIEThl TO3BOHOYHBIX JKUBOTHBIX, 4Yydejga MNTULl U 3BEPEH,
KOJUIEKIIUM OKaMEHEJIOCTEM, IIOJIE3HBIX HCKOIAEMbIX, MYJSDKM OPraHUYECKUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnass snaGoparopnasi paGora «MopaenupoBaHue — ONBITOB
Musnepa—tOpu 1o u3ydennto abMOreHHOro CUHTE3a OpraHUYeCKUX COCMHEHUN B
NEPBUYHON aTMOChepe».

JlabopaTropHas paOora «/3ydyeHrne M ONHCAHHE HCKONAEMBIX OCTATKOB
JIPEBHUX OPraHU3MOB).

IIpakTnueckas padora «M3ydyeHne OCOOEHHOCTEW CTPOEHHS PACTEHHUI
Pa3HBIX OTHEIIOBY.

IIpakTnyeckas padora «/3ydeHne ocoOEHHOCTEW CTPOCHHS MO3BOHOYHBIX
YKUBOTHBIX).

Tema S. IIpoucxoxaeHue yea0BeKa — AaHTPONOr eHe3

Paznensl u 3agaum anTpornonoruu. MeToibl aHTPOIIOJIOTUH.

CraHoBIIEHHE MNPEACTABICHUN O MPOUCXOXKIECHUU YelIoBeKa. PenmurunosHbie
BO33peHHs. COBPEMEHHBIE HAYYHbIE TEOPHUU.

CxoncTBO 4enoBeka ¢ )KMBOTHBIMU. CHCTEMATHUUECKOE MOJIOKEHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA  C  JKUBOTHBIMH:  CPaBHHUTEIIBHO-
MOP(OJIOrHIECKHE, AMOPHOJIOTHYECKHE, (hU3M0JI0r0-OMOXUMHUYECKHE,
noBefeHYeckre. OTINYMS YeIoBeKa OT KMBOTHBIX. [IpIMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BHUTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBL.

JIBmkymue cuitbl (pakToOpbl) aHTPOIOTeHe3a: OMOIOTHYEeCKUe, COIMATbHbBIC.
CooTtHorieHre OMOTOTHYECKUX U COLUATBbHBIX (DaKTOPOB B aHTPOIIOT€HESE.

OcHOBHBIC CTaauu aHTpPOIOTreHe3a. PaHHWE 4YermoBeKOOOpa3HbIE 00E3bSHBI
(IPOKOHCYJIBI) U pAHHHUE TTOHTH/IBI — OOIIUE TIPEIAKU YeTT0BEKOOOPa3HbIX 00€3bsH U
MoJeld. ABCTPalIONUTEKN — JBYHOTHE MPEAKHU JroAeh. UenoBek yMenblil, MepBbie
W3TOTOBJICHUS OPYIUi TpyAa. UenoBeK MPSIMOXOSIINKA U MEPBBIA BBIXOJ JIFOJCH
3a  mpeaeasl  Adpuku. YemoBek redaenbOeprckuii — OoOmMMKA  MPEoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa pa3yMHOro. YermoBek HEeaHAepTalbCKUU
KaK BHJ JIFOJIEW XOJIOAHOrO KiauMara. YernoBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKMW YEJIOBEK, OCBOEHHWE KOHTMHEHTOB 3a mpenenamu AQpuku.
[TasneoreneTuka v najeoreHOMHKa.



OBOIOLMST COBPEMEHHOT0 4YenoBeKa. EcTecTBeHHBI OTOOp B MOMYJSIUSAX
yeroBeka. MyTauMoHHBIM Tipoiiecc U moaumopdusM. [lonmynsiiimoHHBIE BOJIHBI,
npeiid reHoB, Murpamus U «3G@dEKT OCHOBATENS» B MOMYISLUSAX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacel. llondarue o pace. bonbmume pacel: eBporeonaHas
(eBpasmiickas),  aBcTpajo-HerpouaHas  (PKBaTOpHalibHAs),  MOHIOJIOMJIHAS
(a3maTcko-amepHuKaHcKas). Bpemss M myTH pacceneHusi 4enoBeKa IO IIJIaHETe.
EnunctBo  yenoBeueckux pac. HaydHas  HECOCTOSITENBHOCTh  pacHU3Ma.
[Ipucroco6ieHHOCTh 4YelOoBeKa K Pa3HbIM YCIOBHUSIM OKpYKalolled CpeJibl.
Bmusaune reorpaduueckoit cpembl U apeida TEHOB Ha MOPGOIOTHIO |
(U3HOIOTHIO YEeIOBEeKa.

MexaucuuIuiiHapable  MeToabl B (Qu3nueckodl  (OMOJIOTrHYecKoi)
AQHTPOIOJIOTUHM.  DBOJIOLUMOHHAS ~ AHTPONOJOTUS U MAJCOAHTPOIOJIOTHUS
YEJI0BEUECKUX NOMYJIALMNA. brHOocCoManbHblE UCCIEIOBAHUSA IMPUPOJIBI YEIOBEKA.
Hccnenoanne KO3BOMOUUH OMOJIOTHYECKOT0 M COLMAIBHOTO B YEJIOBEKE.

JleMoHCcTpanumn

[Toprpersr: Y. apBun, JI. JIuku, 4. . Porunckui, M. M. I'epacumos.

Tabmuupbl U cxembl: «MeToIbl aHTPOIONIOTHNY, «[ 0JIOBHOM MO3T UeOBEKaY,
«YenoBekooOpa3Hbie 00€3bsAHB), «CKeleT 4YeloBeKa U CKEJIET IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MBDY, «JIBUXKYIIIME CUJIBI aHTPOIIOTEHE3a», « IBOITIOIIUOHHOE
IpEeBO  4YeJOBEKa», «ABcTpajonuTek», «UYenoBek  ymenslid», «YenoBek
NPAMOXOIAIINNY, «JleHncoBckuil uenosek» «Heannepranbipy, «KpoMaHbOHIBDY,
«IIpenku yenoBekay», «ITarbl HIBOIIOLHUM YeJIOBEKay, «Packl uenoBekay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTEH, TMPEeAMETOB MaTepUaabHOM
KyJIbTYpbl MPEIKOB YeJOBeKa, penpoaykuuu (dortorpaduu) KapTuH C
MudorornueckumMu U OUOJICHCKUMH CIOKETaMH TIPOMCXOXKJICHUS YEJIOBEKa,
dboTorpadun Hax0JA0K UCKOIMAEMBIX OCTAaTKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJICIIb
yeperna 4YeJOBEKa W 4epena IIMMIIAH3€, MOJIENb KHUCTH 4YEIOBEKa U KHUCTH
IAMIIaH3€, MOJIENIA TOPCA MTPEAKOB YEIOBEKA.

JlaGopaTtopHass pabora «l3yuyeHue o0OCOOCHHOCTEH CTpPOCHHUSI CKejeTa
YEJI0BEKA, CBSI3AHHBIX C MPSMOXO0XKICHUEM.

IIpakTHyeckas padora «/3ydeHue S3KOJOrHUECKUX aJanTaluid Ye€JIOBEKAY.

Tema 6. Jkonorusi — HAyKa O B3aMMOOTHOLICHHSIX OPraHNU3MOB U
HAJOPraHU3MEHHBbIX CHCTEM € OKPYKaIoUIe cpeaoi

3apoxieHue U pa3Butue skonoruu B Tpyaax A. ['ym6onpara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Paznensl n 3amaum
sKoJ0ruu. CBsI3b 3KOJIOTHH C APYTUMU HAyKaMH.



Metoasl sxomoruu. [lonmeBbie HaOMOAEHUS. DKCHEPUMEHTHI B JKOJOTHU:
NpPUPOAHBIE M JlabopaTopHble. MoaenupoBaHUE B 3KOJIOTMU. MOHUTOPHUHT
OKpY KaroIIel Cpe/ibl: JIOKAJIbHBIN, pErHOHAIBHBIN U TJI00AIbHBIN.

3HaueHne DKOJOTMYECKUX 3HAHUM JUIT  4YeJIOBEKA. JKOJOTHYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBSI3€M 4YesoBeuecTBa ¢ mnpupojon. opmupoBanue
AKOJIOTUYECKOU KYJIbTYPBI U SKOJOTHYECKOW IPaMOTHOCTH HACEIICHUS.

JleMOHCcTpanuu

[Toprpersr: A. I'ym6onbar, K. @. Pynse, H. A. CeBepuos, D. I'ekkens, A.
Tencmu, B. H. Cykaués.

Tabmunel U cxembl: «Pa3nensl skosorum», «MeToansl 3KoJorumy», «Cxema
MOHUTOPHHTA OKPYKAIOLIEW CPEIbI».

JlaGoparopHas padora «3yuenue METOA0B DKOJIOTHYECKUX
HCCIIEOBAHUI.

Tema 7. Opranuzmsbl U cpeaa oOMTaAHUS

Okonornueckre (HakTopsl U 3aKOHOMEPHOCTH UX AeiicTBuda. Knaccuduxarms
AKOJIOTHYEeCcKuX (HaKTOpPOB: aOMOTHYECKHE, OUOTHYECKHE, aHTponoreHHbIe. O01Ine
3aKOHOMEPHOCTH JEUCTBUS dKoJornyeckux ¢axropon. IIpaBuno munumyma (K.
Mnpenrens, FO. JIubux). TomepaHTHOCTb. DBPHUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue (aktopel. CBeT Kak 3Kojoruueckuid Qaxrtop. JleiicTBue
pa3HbIX YYAaCTKOB COJIHEYHOI'O CIIEKTPA HAa OPraHU3Mbl. DKOJOTMYECKHE TPYIIIbI
pacTeHWd M JKMBOTHBIX II0 OTHOLIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
doTonepuoan3Mm.

Temneparypa kak »skomormueckuii daktop. JleiictBue Temmeparypsl Ha
opranu3mbl. [[oOMKHIIOTEPMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BnaxHocts kak skonorudeckuid dakrtop. IlpucnocobneHuss pacteHuid K
noJiIep’)KaHnuio BoJgHOro Oananca. Knmaccudukanus pacTeHuMid MO OTHOLIEHUIO K
BoJie. [Ipucnocob6ienus sKMBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenbl oOuTaHUSI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3YIIIHAs, IMOYBEHHA,
ryOMHHAsT ~ TOJIMOYBEHHAs, BHYTPHOpPraHu3MeHHas.  DU3NKO-XMMHUYECKHE
OCOOCHHOCTU cpell oOuTaHusi opraHu3moB. [IpucnocoOJeHUs OpraHu3MoB K
YKU3HU B Pa3HbIX CpElIax.

buonornueckne putmel. BHemnume u BHyTpeHHUE pUTMBL. CyTOYHBIE H
rOANYHbIE PUTMBL. [IpucnocoO0IeHHOCT, OPraHu3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HU.

Kusznenusie Qopmbel  opranusmoB. llonstTue o Ku3HeHHOU (opme.
XKuzHennslie popMbI pacTEHUI: 1€pEBbs, KyCTAPHUKHU, KyCTAPHUUKH, MHOTOJIETHUE



TpaBbl, OJHOJICTHWE TpaBbl. JKu3HEHHbIE (DOPMBI KUBOTHBIX: THUIPOOUOHTHI,
re0OUOHTHI, a3POOMOHTHI. OCOOEHHOCTU CTPOEHUS U 00pa3a KU3HHU.

buornueckue (bakTopsbI. Buel OUOTUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHI[US, XUITHUYECTBO, CUMOHMO03 U ero (gopmsl. [lapasutusm, koonepanus,
MyTYyalan3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxyieOHnUecTBO). Herpoduueckue
B3auMojeiicTBusl  (Tomuueckue, ¢dopuueckue, (pabpuueckue).  3HaUeHUE
OMOTHYECKUX B3aUMOJICUCTBUN JJI CYIIECTBOBAHMS OPraHU3MOB B Cpejie
oboutanus. [IpuHIUTT KOHKYPEHTHOT'O UCKITIOUCHHUSI.

JemoHcTpanuun

Tabmuier u cxembl: «IKkosornueckue (akTopb», «CBETOBOM CIEKTPY,
«IKOJOrMYECKUe TPYIIbl )KUBOTHBIX 1O OTHOIIEHUIO K CBETY», «TemioKkpoBHbIE
KUBOTHBIE», «XOJOIHOKPOBHBIE XUBOTHBIE», «DU3MOIOrMYECKUE aNaNTaUU
KUBOTHBIX», «Cpembl oOWTaHMSI OpPraHU3MOBY», «DBHOIIOTHYECKUE PHUTMBDY,
«Kuznennole  Gopmbl  pacteHuid», <«KuzHeHHble  (GOPMBI  JKUBOTHBIXY,
«9KocucTemMa IMHUPOKOJIUCTBEHHOIO Jiecay, « IKOCHCTEMA XBOMHOIO Jecay, «lLlenu
NUTaHUs», «XuHu4YecTBo», «llapazutuzmy, «Konkypenmus», «CumOuo3y,
«KomMeHcanmzmy.

O6opynoBanue: repOapuu pacTEHUN U KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX JKOJOTMYECKUX (PAKTOpOB, Tepdapuu CBETOIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUM, CBETOIIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PAacTeHHUs, repOapuu U KOJUIEKIIMH TETUIOIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTeHU, dyydesia NTULl U 3Bepe, repodapuu
pacTeHuii, OTHOCSIIMXCSA K rurpopuram, kcepoduram, me3opuram, KOMHATHBIE
pacTeHus JaHHBIX TPYIII, KOJJICKIIUUA KHBOTHBIX, OOMTAIONINX B Pa3HBIX Cpelax,
repbapu M KOJUIEKIIMM pPACTEHUM U SKUBOTHBIX, OOJAJAIOLIUX YepTamMu
MPUCTIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCJIOBHM JKM3HHU, Tepbapuu u
KOJUICKIIUU PACTCHHH W >KUBOTHBIX PAa3IUYHBIX >KU3HEHHBIX (DOPM, KOJUICKIIUU
KUBOTHBIX, YYACTBYIOUIUX B PA3JIMYHBIX OMOTUYECKHX B3aMMOJICHCTBUSIX.

Jlaboparopnasi pabGora «BbigBIeHHE TPUCIIOCOOJIEHUN OpPTraHU3MOB K
BJIUSIHUIO CBETAY.

JlaGopaTtopHas pabGora «BbIsiBICHHE TMPUCITOCOOJICHUN OpPraHu3MOB K
BIIUSIHUIO TEMIIEPATYPHI.

JlaGopaTtopHasi paGora «AHATOMHYECKUE OCOOCHHOCTU PACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ixo10rusi BUI0OB U MOMYJISIIIMA

OKOJIOTUYECKUE  XApaKTEPUCTHKU  MOMYJSLHUU. [Monmynsimusa  kak
Ouomnoruyeckas cucreMa. Poiib HEOMHOPOTHOCTH Cpefibl, PU3NUECKUX OApbepOB U
0cOOEHHOCTEW OMOJIOrMM BUJIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nomyysiquid. OCHOBHBIE TOKA3aTeNM TMONYJSLUU: YHUCIEHHOCTb, IUIOTHOCTb,



BO3pacTHas M TMOJOBasg CTPYKTYpa, pOXKIAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEPTHOCTh, MUTpAIHS.

DKoJIoru4ecKasi CTpykrypa nonyisiiuu. OleHKa YUCIEHHOCTH MOMYJISIUU.
JlnHaMuKa MOMyJSIUU W €€ peryisiuus. bUoTHYecKui MOTEHIUAT MOMYJISIHH.
MogenrpoBanue JMHAMUKH nonyisinuud. KpuBble pocTa YMCIEHHOCTH MOIMYJISIIUU.
KpuBbie BbDKMBaHMS. Perymsnusi 4UCICHHOCTH TOMYJSIIIUNA: poJib (PaKTOPOB,
3aBUCSIIMX U HE 3aBUCSIIUX OT MIIOTHOCTH. DKOJIOTMUYECKUE CTPATETUU BUOB (T- U
K-ctparerum).

[Tonsitue 00 sKonoruuecko Huile Buja. MectoobuTanue. MHoromepHas
Mozenp dkojmorndeckor HumM Jk.M. XatumHcona. Pa3mepsl 3KOJIOrmyeckoun
Huiy. [ToTeHnuansHast U peajin3oBaHHAS] HUIIIH.

Bua kak cucrema nonyiAanuid. Apeanbl BUAOB. BuIbl M MX >KU3HEHHBIE
CTpaTeruu. JKOJOTMYECKNE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TOBEAECHUS W MHIpaluid KUBOTHBIX. buomornueckue
WMHBA3UU YY>KEPOJHBIX BUIOB.

JleMoHCcTpanuun

[Toprper: dx. M. XaT4uHCOH.

Tabmuubpl U CXeMbl: «ODKOJOTHYECKHE XapPAKTEPUCTUKU IO,
«lIpocTpancTBeHHass  CTpykTypa nonyisanuu», «Bo3pacTHple  nHUpaMuiabl
nonyysAnum», «CKOpPOCTh  3aCENEHHMs] IOBEPXHOCTH  3E€MJM  PA3JIUYHBIMU
opranuzMammy, «Mogenp s3komorunyeckor Humm [x. M. Xaraunconay.

O6opynoBanue: repOapuu pacTeHU, KOJUIEKI[UU KUBOTHBIX.

JlaGopaTtopuas  pabora  «llpucnocobneHus ceMssH  pacTeHHH K
pPaCCEeIICHUION.

Tema 9. Jxkosrorust coodMIeCTB. IKOJOTHYECKHE CUCTEMBbI.

CoobmectBa opranu3MoB. buoreno3 u ero crpykrypa. CBs3u Mexay
OpraHu3MaMu B OMOLIEHO3€.

OkocucreMa kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHANBHBIE
OJIOKM OpraHu3MOB B JKOCHCTEME: MPOAYLEHThl, KOHCYMEHTBI, PEAYLICHTHI.
Tpoduueckue ypoBuu. Tpoduueckue 1enu u ceTd. AOUOTHYECKHE OJIOKH
skocucteM. [1ouBel U MBI B 3KOcucTeMax. KpyroBopoT BEIIECTB ¥ TOTOK YHEPTUHU
B OKOCHCTEME.

OcHOBHBIE  MOKa3aTeaW  JKOCHCTEMBl. buomacca ©  HOpOAYKIUSL.
DKOJIOTUYECKHE MUPAMUIbI UUCET, OMOMAacChl U SHEPIHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoixu. Daykmyayuu.
HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOHIECTB — cyKueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX MPUYUHBL. AHTPOIOIE€HHbIE BO3JCHUCTBUS Ha
cykueccuu. Kimmakcnoe coobectBo. bruopasnooOpasue u noiaHoTa KpyroBopoTa
BEIECTB — OCHOBA YCTOMYMBOCTH COOOILIECTB.



[IpupoaHbIe 3KOCUCTEMBI. DKOocucmemMbl 03€p U peK. IKocucmemvbl Mopel U
oKeanos. IKocucmemvl MyHOp, 1€CO8, Cmenetl, NyCMmulHb.

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

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. [oposckas
bropa u dayna. CunaHTponm3zauusi TOpojckoi ¢ayHbl. buonoruueckoe u
XO035IUCTBEHHOE 3HAUYCHHE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKoHOMEpHOCTH (DOPMUPOBAHKS OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B
skocuctemax. Ponv kackaowozo 3ghghexma u 6ud08-30upuxamopos (Kirouesvix
81008) 8 YHKYUOHUpOoBaHuu dKkocucmem. llepeHOC PHEPTrUU U BEIIECTB MEXIY
CMEXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTb OPraHU3MOB, IOMYJISIIUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPONOT€HHBIX BO3/ICUCTBU.

Mexanusmol 8030€elcmausl 3a2pA3HEHUl  pPA3HbIX Mmunoe Ha
CYOOP2aHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIMEMHOM YPOBHSX,
OCHOBbl  IKOJIO2UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMBUS.
MeTtono0J10rvisi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOIOT€HHBIX YKOCHCTEM.

JdeMoHCcTpanuun
[Hoptper: A. JIxk. Tencmu.
Tabmuuer u  cxembl:  «Crpykrypa  OuoneHosza»,  «DKocucrema

MIAPOKOJMCTBEHHOTO JIeCay, «IKOCUCTEMAa XBOMHOTrO Jiecay, « ODyHKIIMOHAIbHbIC
TPYIIBl OPraHU3MOB B 3KocHCTeME», «KpyroBopoT BEHIECTB B 3KOCHCTEMER,
«llenu nutanus (macTOUIIHAS, AETPUTHASN )Y, «DKOJIOTMYECKAs MUpaMUIa YUCEID»,
«IJKoJlorhuuecKas mupamujia OMomacchdy, «IKOJOTHYECKass MUpaMUIa SHEPTUN,
«O06pazoBanue 6osota», «llepBuunas cykueccus», «BoccranoBnenue ieca mocie
noxapa», «9KOCHUCTEMA 03€pa», «ATpoueHo3», «KpyroBopoT BEIIECTB M MOTOK
SHEPrUu B arporieHo3e», «[Ipumepsl ypOoaKocucTem.

O6opynoBanue: repoapuu pacTeHUM, KOJUICKIIUM HACEKOMBIX, Yydesia MTHI] U
3Bepeid, repOdapuu KyJlIbTYpPHBIX U TUKOPACTYLIUX PACTEHUM, aKBAPUYM KaK MOJIEIb
AKOCHUCTEMBI.

IIpakTnueckas padora «/3yuenue u onucanue ypo03KOCUCTEMBDY.

JlabopaTropHas padora «l3ydyeHune pa3zHOOOpa3usi MENKUX IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKypcusi «IKCKypcHsl B TUIIMYHBIN OuoreoreHo3 (B AyOpaBy, Oepe3HsK,
€bHUK, Ha CyXOJ0JbHBIN MM TOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypcusi «IKCKYypCUs B arpo’KOCHUCTEMY (Ha TOj€ WIM B TEIUTHYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodanbHasi IKOCUCTEMA

buochepa — oOmermanerapnas o000j0Yka 3eMiIM, TAC CYIIECTBYET WU
CyllleCTBOBaJA XU3Hb. PazBuTue npeacTaBieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepranckoro o 6uochepe. O6mactu 6uocheps! u e€ cocras. XKuBoe
BELIECTBO OMoc(epsl U ero PyHKIHH.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl 6rocheprl. OcodbeHHocTH GMochepbl Kak
rII00aTbHOM dKocHucTeMBbl. JnHaMuueckoe paBHOBecue B buocdepe. KpyroBoporsl
BEIIECTB U OMOT€OXUMHYECKUE IUKIIBI (YTIepoaa, a30Ta). PUTMUYHOCTD SIBJICHMIM
B Ouocdepe.

3oHasbHOCTH OWocdepbl. [lonsiTue o Ouome. OCHOBHBIE OHMOMBI CYIIIHU:
TYHZIpa, XBOWHBIE JIECA, CMEIIAHHBIE U IIUPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHY, TPOITMYECKUE JIECa, BHICOKOTOPhs. KiuMar, pacTUTENbHBIN U AKUBOTHBII
MUp OMOMOB CYIITH.

CrpykTypa ¥ (YHKIIUS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOI0 MOTEHIMAa U
ouochepHbIX PYHKITUN.

JleMoHCcTpanuu

IToptpetsl: B. U. Bepnanckuid, 3. 31occ.

Tabmuuer u cxemsbl: «['eocdepsr 3emum», «KpyroBopor azora B mpupoae»,
«KpyroBopot yriepona B mpupoae», «KpyroBopor kuciopoga B TIpUpOJIE»,
«KpyroBopot Boabl B mpupone», «OcHoBHbIE OMOMBI cymm», «KinMaruueckue
nosca 3emim», «Tynapay, «Taura», «Cmemannbiii gecy, «IIIMpOKOIMCTBEHHBIN
necy», «Ctenby, «CaBanHay, «IlycTbinsy, « Tpornuueckuii jiec.

O6opynoBaHue: repdapru paCTCHUHN pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.

Tema 11. YesioBek U OKpy:Kaliuas cpeaa

DKOJIOTUYECKHE KPU3HCBI M HMX NPUYHAHBL. Bo3neicTBue deloBEeKa Ha
ouochepy. 3arpsizHeHUE BO3IYIIHOM cpenabl. OxpaHa BoO3ayxa. 3arps3HEHUE
BoAHOW cpenpl. OxpaHa BOIHBIX pecypcoB. Paspymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHue Kaumara.

AHTpPONOT€HHOE BO3/ICMCTBUE HA PACTUTEIbHBIA M KUBOTHBIA Mup. OxpaHa
pPacCTUTEIBLHOTO W KMBOTHOTO MHUpa. OCHOBHBIE MPUHIUIBI OXPaHbl MPUPOJIBIL.
Kpacubie kHuru. OcobOo oxpansembie mpupognbie Tepputopuu (OOIIT).
Borannyeckure caapl ¥ 300JI0rMYECKUE TTAPKH.

OCHOBHbBIE MPUHIMIBI YCTOMUMBOIO Pa3BUTHS YEJIOBEUYECTBA U MPUPOJIBI.
PanmonansHO€ ~ TPUPOJOINOIB30BAaHME U COXpPaHEHHWE  OHOJIOTMYECKOTro
pazHooOpasust 3emiu. OOmIKME 3aKOHOMEPHOCTH TIJ100aTbHBIX SKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'0 KPU3UCA U €r0 BEPOATHBIE MOCIIECTBHUS.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTHUA OMNACHBIX TEXHOTCHHBIX
nporeccoB. CucmemHvle UCCIE008aAHUS Nnepexooa K pecypcocbepearoujeii u
KOHKYPEeHmOocnocobHou suepeemuxke. buonozuueckoe paznoobpasue u 6uopecypcsi.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaowjue OOCMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHbLIX 6U008 U 3IKocucmem. (OcHoGbl



sKOpeaburumayuy dKocucmem U cnocooos 0O0pbOLL ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxyus mopckux u HazemMHvIx IKOCUCTEM.

JlemoHcTpanuun

Tabmupr u  cxeMbl:  «3arpsi3HeHue  atMocepb»,  «3arps3HeHue
ruapocepb», «3arpssHeHue mouBby, «llapHukoBbii  3ddexT», «Ocobo
OXpaHseMBbIE IPUPOJAHBIE TEPPUTOPUIN», « MOIETH YITPABIIEMOTO MUPAY.
O6opynoBanue: ¢dotorpaduu OxXpaHsSeMbIX pacTeHUU U KUBOTHBIX KpacHoit
kHuru Poccurickon @enepanuu, KpacHoM KHUTH peruoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BHUOJIOT'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATDI

®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
BBIJICJICHBI CJIEIYIONINE COCTABIIAIONINE: OCO3HAHUE OOYUYaIOIMIUMUCS POCCHUICKOM
IPaKIAHCKON WIGHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH
U CaMOONpENENEHUI0, Haluuue Momueéayuu K  OOy4EeHUIO  OHOJIOTHH,
YeleHanpaesieHHoe passumue BHYTPEHHUX YOEXKIACHUW JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIMN Pa3BUTHS OUOJIOTHYECKOTrO
3HAHWS, 20MOBHOCHb U CNOCOOHOCMb O0YUYAIOIIMXCS PYKOBOJCTBOBATLCS B CBOEH
JEATEIbHOCTA 1IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMHU, TMPUCYIIUMHU CHCTEME
OMoJOruYecKoro  o0pa3OBaHWsI, Haauuyue  NPABOCO3HAHUS  DKOJOTHIECKON
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETTA U CTPOUTH KU3HCHHBIC IJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOTPaMMBbI IO OMOJIOTUH JTOCTUTAIOTCSI
B CIMHCTBE Y4YEOHOM M BOCIUTATEILHOW JEATEILHOCTU B COOTBETCTBUU C
TPaAULMOHHBIMUA POCCUUCKUMH COLUOKYJIbTYPHBIMH, HCTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHM, TMPUHSATHIMUA B OOIIECTBE MpaBUJIAMU U HOpMaMu
MOBEJICHUSI U CIOCOOCTBYIOT TMpoIleccaM CaMOMO3HAHUSA, CAMOBOCIUTAHUSA H
CaMOpPa3BUTHS, pa3BUTHS BHYTPEHHEW MO3UIMU JIMYHOCTH, NaTPUOTHU3MA H
YBaXEHUSI K 3aKOHY M TPABOIOPSIKY, YEJIOBEKY TPyJa U CTaplIeMy IMOKOJIEHUIO,
B3aMMHOTO YBaXCHUS, OCpPE)KHOTO OTHOIICHUS K KYJIbTYpHOMY HACJCAUIO H
TpaJIuLUsIM MHOTOHALIMOHAJIIbHOTO Hapoaa Poccuiickori denepanuu, npupone U
OKpYKarollen cpee.

JImaHOCTHBIE pE3yJdbTaThl OCBOCHUSA Yy4deOHoro mpeamera «buomorus»
JTOJDKHBI OTPa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00 YUYAIOIIUXCS PYKOBOJICTBOBATHCS
chopMUpOBAaHHOM BHYTPEHHEW TMO3UIUMENH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIM{, TO3UTHUBHBIX BHYTPEHHHUX  YOEKIEHUM, COOTBETCTBYIOIIUX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCUICKOr0 OOIIECTBA, PACHIMPEHHUE KU3HEHHOTO
OMbITA U OMbBITA JEATEILHOCTU B IMPOIECCE pealin3alliid OCHOBHBIX HAIPAaBICHUN
BOCIIUTATEIIbHOW JIEATEIIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:kaaHcKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YJAIOIIEroCs Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOI0 O0IIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, yBa)KECHHE
3aKOHA U MPaBOMOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JMESITEIHbHOCTH TMPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4E€OHBIX M TMO3HABATEIbHBIX 3aJ1ay, BHIIOJIHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENEATh COOCTBEHHYIO TMO3UIIMI0 1O OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U O0BACHSTH €€

YMEHUE YYUTHIBATh B CBOMX JEUCTBUAX HEOOXOJAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C pa3HBIMU YOCKICHUSIMU, KYJbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIbHBIM TOJIOKEHUEM,;

TOTOBHOCTh K COTPYAHHYECTBY B IPOIECCE COBMECTHOI'O BBIMOJHEHUS
y4eOHBIX, TIO3HABATEIbHBIX U HCCIEAOBATEIbCKUX 3a/ad, YBAXUTEIHHOTO
OTHOIIIGHUS K MHEHHUIO OIMOHEHTOB TMpH OOCYXJIEHUH CIHOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJIEPIKAHMUS;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKON JI€SITENIbHOCTH;

2) IaTpUOTHYECKOIr 0 BOCTIUTAHUSA:

chOpMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIECHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHUS K CBOEMY HapOJy, UYBCTBA OTBETCTBEHHOCTH IMEpEN
PonuHoii, ropgocth 3a CBOM Kpai, CBOWO PoauHy, CBOM A3BIK U KYJIBTYPY,
MPOIILJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIIEHMBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAaHOBJIICHHUE U
pa3BuTHE OWOJOTUM, TOHUMAHMS 3HAUYCHUST OWOJIOTMM B TO3HAHUM 3aKOHOB
IPUPOIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOI'0 O0IIECTBA;

ujeiiHas yoeKIE€HHOCTh, TOTOBHOCTh K CIyKCHHIO W 3ammTe (OTedecTBa,
OTBETCTBEHHOCTh 32 €r0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX [IEHHOCTEW POCCUKUCKOT O HAPOAA;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUYECKOT0 TTOBEACHMUS;

CIIOCOOHOCTH OIIEHHWBATh CUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC DPEIICHUS,
OpUEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAaHHE JTUIHOTO BKJIa/Ia B IOCTPOCHUE YCTOWYHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOMM POJAMTEINSIM, CO3[JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TIPUHATHUS LIEHHOCTEM CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

4) 3cTEeTHY€eCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYash ACTETUKY ObITa, HAYYHOrO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHUH;

MOHUMAHUE YMOIMOHAIBHOTO BO3JIEUCTBUS JKUBOW MPUPOABI U €€ [IEHHOCTH;



TFOTOBHOCTh K CAMOBBIP@KEHHIO B Pa3HBIX BHUIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISATH KAUECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usuveckoro BocnutaHus, GopMHUPOBAHMA KYJbTYPbI 310POBbSl H
IMOIMOHATIBHOI0 0J1ar ONMmoJIyYus:

MOHMMAHUE U peanu3anus 370pOBOro W 0Oe30macHoOro oopasza KU3HU
(3mopoBOe  mUTaHWE, COOJIIOJICHUE TUTMEHUYECKUX TMPaBUI U HOPM,
cOQTAaHCUPOBAHHBIN PEXUM 3aHSATAW M OTAbIXa, peryispHas ¢usndeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3HUYECKOMY U TICUXHUYECKOMY 3/I0POBbIO;

MOHMMAaHUE [IEHHOCTH TpaBUJ HWHJAMBUAYATBHOIO M  KOJUJIEKTHUBHOI'O
0€30MacHOr0 MOBEICHUS B CUTYAIIUSIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOJICH;

OCO3HAHME TOCIEICTBUI M HEMPUSITUS BPEIHbIX MPUBBIYEK (YMOTpeOIeHUs
AJIKOT0JIs1, HAPKOTUKOB, KYPEHU);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPY/lY, OCO3HaAHUE LICHHOCTH MacTEPCTBA, TPY10I00HUE;

TOTOBHOCTh K AKTHUBHOM JI€ATEITLHOCTH TEXHOJIOTMUYECKOW U COIUMaIbHOU
HAIPABJIIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CaMOCTOSITEILHO
BBITIOJIHSITh TAKYIO JICSITEIbHOCTD;

HMHTEpPEC K pa3lMyHbIM cdepaM MpoPecCHOHAIBLHON ACSITEIILHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymiedl mnpodeccun H  peaaru30BbIBATh
COOCTBEHHBIE )KU3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEH KU3HU,

7) 3K0JIOrM4€eCKOro BOCIMUTAHUSA

AKOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOIICHHE K TPHUPOJE KaK HCTOUYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBaHUS;

MOBBIIICHUE YPOBHS HKOJOTUYECKOM KYJIbTYphl: MPUOOPETCHUE OMbITA
IUTAHUPOBAHUSA TIOCTYNKOB M OLEHKM KX BO3MOXHBIX [MOCHEICTBUI st
OKPYKaloleH CPebl;

OCO3HAHME TJI00ATBHOI0 XapakTepa SKOJOTMYECKHX MpoOJieM M IMyTel Hx
penieHus;

CIIOCOOHOCTh MCIOJNIB30BaTh MPUOOpETaeMble MPU HM3YYEHUH OUOJIOTUU
3HaHMST W YMEHUS MpU PEIIeHUH TPoOJieM, CBS3aHHBIX C PAMOHAIbHBIM
MPUPOJIONOIb30BaHUEM  (COOJIOJICHUE  TPaBWJI  TOBEJAEHUS B MOPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCUCTEMAaX, OXpPaHy BHJOB,
AKOCUCTEM, OroCchephl);

AKTUBHOC HENPUSATHE JICMCTBUM, TPUHOCAIIMX BpEd  OKPYXKAIOIIEH
IPUPOTHON Cpejie, YMEHUE MPOTHO3UPOBATH HEOIATOMPUSITHBIC SKOJOTHYECKUE
MOCJICJICTBUS MPEANPUHUMAEMBIX IEUCTBUHN U MPEJOTBPAILATH UX;



HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIIIJICHHS, YKOJIOTUYECKON KYIbTYpHI,
OTIBITa JeSITebHOCTU IKOJIOTUYECKOM HaMpaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MMU B TO3HABATEIbHOM, KOMMYHUKATUBHOM W COLIUAIBLHOM
MPAKTHKE, TOTOBHOCTH K YYACTHIO B MPAKTUYECKON NIEATEITHHOCTH IKOJOTHUECKON
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr' 0 NMO3HAHUS:

c(OPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U OOIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O MECTA B TIOJIMKYJIHTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YWUTATENbCKOM KYJIBTYpPhl KakK CpPEICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJIBMHU U TIO3HAHUS MHUPA,

MOHUMAaHUE ClNeuuPUKU OHOJOTMM KaK HayKH, OCO3HaHUs €€ poiu B
(OpMHUPOBAHUHU PALMOHAIBHOTO HAYYHOTO MBIIICHHS, CO3/IaHUU LIEIOCTHOTO
IpeJICTaBIIEHUs 00 OKpPY)KAIOIIEeM MHpE KaK O €JUHCTBE MPUPOIbI, YEJOBEKa U
o0miecTBa, B MO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEM W pelIeHUd MpolieM
COXpaHEHUS TPUPOJHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAUMMOCTHA OHMOJIOTHUHU JJIi COBPEMEHHOW LMBUIIM3AIUU:
oOecIiedeHusT HOBOT'O YPOBHSI Pa3BUTHSA MEIUIIMHBI, CO3JaHHE TEPCIICKTUBHBIX
OMOTEXHOJOTUH, CIOCOOHBIX  pelaTh  pPeCypcHble  MpOoOJEeMbl  Pa3BUTHUSA
YeJI0OBeUeCTBa, MOMCKA MyTel BhIXO/a M3 TJI00ATBHBIX SKOJIOTMUECKHX MpoOieM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  DPa3BUTHUIO,  PAIMOHAILHOMY
UCTIOJB30BAHUIO MPHUPOJHBIX PECYpCcOB W (HOPMUPOBAHWIO HOBBIX CTaHIAPTOB
KU3HH,

3aUHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJIOTMUECKUX 3HAHUM B IEJAX
MOBBIINICHUST OOIICH KYJBTYPhl, €CTECTBCHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTAaBHOW YacTH (DYHKIIMOHATBLHOW TPaMOTHOCTH OOydJarommxcsi, popmMupyemoit
IpyU U3y4EeHUU OUOJIOTUY;

MOHUMAHUE CYIIHOCTH METOJOB MO3HAHMUSI, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WHCIIOJIb30BaTh TMOJy4YaeMble 3HAHMUA I aHaiuu3a u
OOBSICHEHHUS SABJICHUN OKPY)KAIOIIErO0 MUPA U MPOUCXOASIIUX B HEM M3MEHEHUH,
YMEHHE JeJaTh OOOCHOBAHHBIC 3aKJIOUEHHS Ha OCHOBE HAy4YHBIX (PaKTOB U
UMEIOIIUXCS JaHHBIX C IeJIbI0 TOTYyYEHHUs TOCTOBEPHBIX BBHIBO/IOB;

CIIOCOOHOCTh CaMOCTOATENIBLHO HCIOJIb30BaTh OUOJIOTHYECKUE 3HAHUSA MJis
penIeHus mpooJieM B peaTbHBIX JKH3HEHHBIX CUTYAITUSX;

OCO3HAHUE LIEHHOCTH HAy4YHOH JeATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATH
MPOEKTHYIO M UCCIEI0BATEIBbCKYIO IETEIbHOCTh HHINBUTyaTbHO U B TPYIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa3oBaHUIO W
caM000pa30BaHUIO0, K AKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAHHHN MO OWOJIOTHH B
COOTBETCTBUH C KU3HCHHBIMHU MTOTPEOHOCTSIMU.



METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yibTaThl OCBOEHUS y4deOHOro mnpeamera «buonorusy»
BKJIIOYAIOT: 3HA4YuUMble g (OpMUPOBAHUS MHMPOBO33PEHUS] OO0YUaAIOIMINXCS
MEXIUCITUTUTMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIE MOHATHS, OTPaKAIOIIHNE
I[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHeuuduKy METOJ0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTUsl, SBJICHHE, MPOIIECC,
CUCTEMa, Hay4YHbIM (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uCCeIOBaHWEe,  HAOMIOJIEeHWe,  HU3MEpPeHue,  DJKCIepUMEHT U JIpYTHe);
yHHUBEpCAJIbHbIE Yy4YeOHbIe JeHCTBUA (TMO3HABaTEJIbHBIE, KOMMYHUKATUBHbIC,

PEryISATUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIIMOHAIBHOM
IPaMOTHOCTM M COLUMAIBHOM KOMIETEHLUMH OOydJaroluxcs; CHOCOOHOCTH
o0yyaromuxcs UCII0JIb30BAaTh OCBOEHHBIE MEXIUCHUIUIMHAPHBIE,

MUPOBO33PEHUYECKME 3HAHMS W  YHUBEpCalIbHbIE YydeOHbIE JCHCTBUS B
ITI03HABATEILHON U COLMAJIbHOM ITPAKTHKE.

B pesynbrare wu3ydeHuss OHOJOTMM Ha YPOBHE CpPEJHEro O0OIIero
oOpa3oBanuss y oOydaromerocss OyayT chOpMHpPOBAaHBI  IO3HABATEILHBIC
YHUBEpCAIbHbBIE y4eOHbIe IeWCTBUS, KOMMYHUKATUBHBIC YHUBEPCATbHBIC yICOHbIE
JNEUCTBUSI, PETyJIATUBHBIE YHUBEpCAJIbHbIE YueOHBIE JCHCTBHUS, COBMECTHas
JESITENbHOCTb.

MeranpeameTHble pe3ylbTaThl OCBOEHHUS HPOrpaMMBbl CPEIHEro OOLIeTro
00pa30BaHUs JOJKHBI OTPAXKATh:

OsguaeHue YHHUBEpPCAJBHbIMHU Y4eOHbIMH NMO3HABATEJIbHBIMHU
NEeHUCTBUAMM:

1) 6a3oBBIE JJOrHUecKHe AeHCTBHS:

CaMOCTOATENIbHO  (OpPMYJIMPOBAaTH M aKTyalIM3UpOBaTh  IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOEHUM 3HAHUW TPUEMBI JIOTMUYECKOTO MBIIUICHUS
(aHanmu3a, cUHTE3a, CpaBHEHUS, Kiaccudukanuu, 0000IeHNS ), PACKPHIBATH CMBICIT
OMOJIOTUYECKUX TOHATUN (BBIACISATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATH
CBSI3U C APYTUMU TOHATUSIMH);

ONpEAeNATh UENH JACITEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX
JOCTUXKEHHUS, COOTHOCUTH PE3YyJbTaThl IEATEILHOCTH C MOCTABJICHHBIMU LEISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS I OObSICHEHUS (DAKTOB U SIBJICHUMI
KUBOU MIPUPOJIBI;

CTPOUTH JIOTUYECKHE pPACCYXIEHUS (MHIYKTUBHBIC, JEIYKTUBHBIC, II0
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTUBOPEUYHUS B pPaccMaTPUBAEMBbIX
ABIICHUSX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKTIOUCHUS;

NPUMEHSATD CXEMHO-MOJIETIbHBIE ~ CpelIcTBa I IIPEICTaBIICHUS
CYLIECTBEHHBIX CBSI3e M OTHOIIEHUN B M3y4yaeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TAaKK€  NPOTHBOPEYMH  Pa3HOrO  poJia,  BBUIBICHHBIX B Pa3jM4YHBIX
MH()OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAH pelIeHUs NpoOJeMbl ¢ YUETOM aHaiIM3a UMEIOLIUXCS
MaTepHalIbHbIX U HEMAaTEpUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B I€ATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIITATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1€ATETbHOCTH;

KOOPAMHUPOBATh W  BBIIOJHATH pabOTy B  YCIOBUSX  pEalbHOrO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

2) 0a30BbIe HCCIeA0BaTeIbLCKHE JelCTBHA:

BJIQ/IETh HABbIKAMU Y4EOHO-HUCCIEA0BATEIbCKON U TPOESKTHOM €SI TeIbHOCTH,
HaBbIKaMM  paspelieHus MpoOsieM, CHOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METO/IOB PEIICHMS IPAKTUYECKUX 3a7a4, TPUMEHEHUIO
pa3IMYHbIX METOJOB NIO3HAHUS;

UCIIOJIb30BaTh pa3jU4HbIe BUABl JIESITEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpPETALNU, MPeoOpa30BaHUIO U MPUMEHEHHIO B Y4YEOHBIX
CUTYalUsIX, B TOM YUCIIE IIPU CO3AAHUN YUEOHBIX U COLIMAIIBHBIX IIPOEKTOB;

(opMHUpOBaTh HAYYHBII TUIT MBIIUICHUS, BIAJETh HAYYHOU TEPMHUHOJIOTHEM,
KJIOUEBBIMU MTOHATUSIMH U METOAAMM;

CTaBUTh M (POpMYIHpPOBAaTH COOCTBEHHBIE 337aud B 00pa3oBaTEIbHOU
NEATENBHOCTU U KU3HEHHBIX CUTYalUsIX;

BBISIBJISITh [IPUYMHHO-CJICICTBEHHBIE CBSI3W W aKTyallM3UpPOBATh 3a/auy,
BBIIBUTATh TUIOTE3y €€ pelleHus, HaXOAMTh apryMEHThI IS J10Ka3aTelbCTBa
CBOMX YTBEPXKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATH TIOJYYEHHbIE B XOJA€ pEUICHUS 3aJaud  pPe3yJbTaThl,
KPUTUYECKN OLIEHUBATh UX JOCTOBEPHOCTb, POTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBJISITh IIEJICHANIPABICHHBIM TOUCK TEepeHOca CPEICTB M CIOCOOOB
JEeNCTBUS B IPO(PECCHOHAIBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIIBHYIO M MPAKTHYECKYIO O0JacTH
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX IPEIMETOB;

BBIIBUTaTh HOBBIE WJEH, MpEiaraTh OpPUTMHAIbHBIE MOAXOAbl U PEIICHMS,
CTaBUTb NMPOOJIEMBI U 3a/1a4H, IOIMYCKAIOIINE AIbTEPHATUBHbBIE PELICHMUS.

3) pabora ¢ undopmanmei:

OPHEHTHUPOBATHCS B Pa3IMUHbBIX UCTOUHHMKAX MHPOpMAaLMU (TEKCTe yueOHOro
nocoOus, HAy4YHO-TIONYJISAPHOW JIUTEpaType, OHOJIOTMYECKUX CJOBapSX H
CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B MHTepHeTe), aHanu3upoBaTh



WH(OPMAITHIO pa3IMYHBIX BUIOB U ()OPM TIPEICTABICHUS, KPUTHICCKH OICHUBATH
€€ IOCTOBEPHOCTh M HETIPOTUBOPEUUBOCTH;

bopMyIMpoBaTh 3aMpPOChl U MPUMEHSATH PANIUYHBIE METObI MPU MOUCKE U
otOope Ouonoruueckorl uHGOpMaIUU, HEOOXOIUMON ISl BHIMOJHEHUS] Y4EOHBIX
3asay;

MpUOOPETaTh OMBIT KCIOJIL30BaHUS HMHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTU, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIONB30BAHUS PA3TUIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATETbHO  BHIOMpaTh  ONTUMAIbHYIO  (GOpMYy  TMpEACTaBICHUS
Oouonorudyeckoit nHopManuu (CxeMbl, TpaduKH, JHArpaMMbl, TaOJIUIIBI, PUCYHKA
" Apyroe);

UCIIOJIb30BaTh HAY4YHBIA $3bIK B KauyecTBE CpPEIACTBA Mpu pabore ¢
Oouonornyeckol uHGpOpManuend: TNPUMEHATh XUMUYECKUE, (U3NYECKUEe U
MaTE€MaTUYECKUe 3HAKW U CUMBOJIBI, (OpMYJibl, abOpeBUaTypy, HOMEHKJIATYpY,
UCIIONb30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HaTJIsITHOCTH;

BJIQJIETh ~ HABbIKAMM  pPACIO3HABaHUST M 3allUThl  WH)OpMaImw,
MH(OpPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

Ogy1aieHnie YHUBEPCATbHBIMA KOMMYHUKATHBHBIMU J1€CTBUSIMM:

1) oOmienue:

OCYIIECTBJIATh KOMMYHHUKAIIUUA BO BCeX cdepax KU3HU, aKTUBHO y4aCTBOBAThH
B JUajore Wik JTUCKYCCHUHU MO CYIIECTBY OOCyX IaeMOi TeMbl (YMEHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCHUTEILHO BBHITIOJHEHHS MpeiaraeMoin
3a/la4, YYUTHIBATh WHTEPECHl U COTJIACOBAHHOCTH TMO3UIIUN JAPYTMX Y4aCTHHUKOB
JIMajora Ui JUCKYCCHUM);

pacrmo3HaBaTh HEBepOaJIbHBIE CpPEICTBA OOIICHUS, IMOHUMATh 3HAYCHUE
COLIMAJILHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBCHHUS KOH(JIMKTHBIX CHTYaIlUi,
YMETb CMSITYaTh KOH(JIUKTHI U BECTU MEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIICHUS W B3aUMOJICHCTBHUS, TTOHUMATh
HaAMEPEHUs JIPYruX JIOAEH, MPOSBISTh YBAKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOppEeKTHOH (hopMe HOpMyIUpOBaTh CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO HU3Jaratb CBOIO TOYKY 3pPEHUSI C HMCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAasi 1eSITeJIbHOCTb:

MOHUMATh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHAMBHIYyaIbHOU
paboTHI NMPHU pelIeHUH OMOJIOTHYECKOMN MPoOieMbl, 000CHOBBIBATH HEOOXOAUMOCTh
IPUMEHEHUS TPYMIOBBIX (POPM B3aUMOJICUCTBUS TIPU PEIICHUH YUeOHOM 3a/a4u;

BBIOMpATh TEMATUKY M METOJIbI COBMECTHBIX JEHUCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YJIeHa KOJJICKTHBA;



IIPUHAMATh €I  COBMECTHOM  JIESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPAWHHUPOBATh JEHUCTBUS MO €€ JIOCTHKEHUIO: COCTAaBIATH IUIAH JCUCTBHM,
pacrpeiesiiTb poJid ¢ y4ETOM MHEHHMM YYaCTHHMKOB, OOCYXKJaThb pE3yJbTaThl
COBMECTHOU padOThI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa W KaXJOr0 Y4YaCTHMKAa KOMAaHIbI B
o0l pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

IIPEAJIaraTb HOBBIE TIPOEKThI, OLEHHUBATh HIEU C TO3UWLUHWM HOBH3HBI,
OPUTMHAIILHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBIIATh MO3UTUBHOE CTPATETHMYECKOE TOBEACHUE B PANMYHBIX
CUTYaIUSIX, IPOSBIISITH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIUATUBHBIM.

OBjaeHne yHMBEPCAJIbHBIMY PEryJATUBHBIMH AeHCTBUAMHU:

1) camoopranusanmus:

UCTOJb30BaTh OMOJOrMYECKUE 3HAHUS Ui BBIABICHHUS MpoOIeM H UX
pELIEHUs B )KMU3HEHHBIX U YUEOHBIX CUTYaLMSIX;

BbIOMpAaTh Ha OCHOBE OMOJOTMYECKMX 3HAHUU IIETIEBhIE M CMBICIOBBIC
YCTAaHOBKHM B CBOMX JCHCTBHUAX M IOCTYIKAaX 10 OTHOLICHHMIO K YKUBOH IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEIBHYIO JEATEIBHOCTD, BBISBIATH
npoOJIeMbl, CTaBUTh U (POPMYIHUPOBATh COOCTBEHHBIE 33Jaul B 00pa30BaTEIbHOU
NEATEIbHOCTU U JKU3HEHHBIX CUTYaIUAX;

CaMOCTOATEJIbHO ~ COCTABJIATH IJIaH peHIeHUs NpoljeMbl ¢ y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOYTEHUIA;

JIaBaTh OLICHKY HOBBIM CUTYAaIlUsIM;

pacuIupATh paMK1 y4eOHOro IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIH;

JIeNaTh OCO3HAHHBIA BBIOOp, ApryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelLIeHNE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHMIO U MPOSIBICHUIO HIMPOKOW HPYAULIUU B
pa3HbIX O00JIACTSX 3HAHWN, MOCTOSHHO TIOBBIIATH CBOW 0OPa30BATEIbHBIA U
KyJbTYPHBIA YPOBCHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBHI B NIE€ATEIBHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJQJI€Th  HABbIKAMHM  IO3HABAaTEIbHOM  pePEKCMHM  KaK  OCO3HaHHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLECCOB, HUX pe3yJbTaTOB W
OCHOBAHM, MCIOJIb30BATh MPUEMBI PEQIIEKCHH ISl OLEHKH CUTYallMH, BbIOOpa
BEPHOT'O PEILECHUS;

YMETb OLIEHMBATh PUCKM U CBOCBPEMEHHO IIPUHUMATh pPELIEHUsS 110 HX
CHIKEHHIO;



MPUHUMAaTh MOTHUBBI W apPryMEHTHl JAPYTUX TMpPU aHAJIU3E PE3YIbTAaTOB
NEeATEebHOCTH;

3) npuHATHE cedsl M APYTrUX:

MPUHUMATh ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHAMAaTh MOTUBBI W apPryMEHThl JAPYTUX TMpPU aHAIU3€ PE3YIbTAaTOB
NeATeNbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIMOKU;

pa3BUBaTh CIOCOOHOCTh MIOHUMATh MUP C MO3UIMH JPYTrOro YeaoBeKa.
INPEAMETHBIE PE3YJIbTATBI

[IpeameTHble pe3yibTaThl OCBOEHHUS COJEp)KaHUS Y4eOHOro TmpeaMera
«buonorusi» Ha yriayOJIEHHOM ypOBHE OPHEHTHPOBAaHbI Ha OOecredeHue
npopunbHOro  o0ydyeHus  oOydarommxcs  Ouomormu. OHM  BKIIIOYAIOT:
cnenupuyeckue A OMOJIOTUY Hay4YHbIEe 3HAHUS, yMEHHS U CIIOCOOBI ASHCTBUH 110
OCBOCHHIO, MHTEPIIPETAMA U TIPEOOPA3OBAHUIO 3HAHUN, BUIBI JIEATEIHHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUN M MX MPUMEHEHUIO B PA3IMUHBIX YU€OHBIX, a TAKXKE B
peanbHBIX KU3HEHHBIX cuTyanusax. [IpenMerHbie pe3ynbTaThl MPEACTABICHBI IO
rojlaM U3y4eHHUs.

[IpenmeTHble pe3yNbTaThl OCBOEHUs yueOHOro mpeamera «buonorus» B 10
KJaacce TIOHKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHMK O MeECTe€ M pOJIM OHOJOTHM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTHUHBI MUpA, B
MO3HAHUM  3aKOHOB MPUPOABI M  PEHIEHUH TPoOJEeM  PALMOHAIBHOTO
IPUPOJIONIOJIB30BAHUS, O BKJIIAJAEC POCCUUCKUX M 3apyOSKHBIX YUEHBIX B Pa3BUTHE
OnoJIoTrNY;

BIIAJICHUEC CHCTEMOM OHOJIOTHYECKMX 3HAaHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIararomue OUOJIOTMYECKUEe TEPMHUHBI W TOHATHS (KHU3Hb, KIIETKa,
Opranu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETYJALMsS, CaMOBOCIPOU3BEIACHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT M DPAa3BUTHE), OWOJIOTUYECKHUE TEOPHH
(xnetounas Teopust T. IlIBanna, M. Illnetinena, P. BupxoBa, XxpoMocomMHas Teopus
HacneacTtBeHHoct T. Moprana), ydenuss (H. W. BaBunmoBa — 0 1eHTpax
MHOTrooOpa3usi ¥  TNPOUCXOXKJEHUS  KYIbTYpHBIX  PAaCT€HMM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB TIEPBOrO IMOKOJCHUS, PACHICTUICHHS, YUCTOTHI T'aMeET,
HE3aBUCUMOro HacienoBanus [.  MeHnaens, TOMOJOIrMYECKUX PIJOB B
HACJICICTBEHHOU U3MEHYUBOCTH H. n. Basunoga), [IPUHLIMIIBI
(KOMIUIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOAAMU HAYyYHOTO MO3HAHUS, HCHOJIb3YEMBIX B
OMOJIOTMYECKUX HUCCIEAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HW3MEPEHHUE,
HaOJII0/IEHNE, SKCIIEPUMEHT);



YMEHHUE BBIIETSATH CYIIECTBEHHbBIC MPU3HAKUA: BUPYCOB, KJIETOK MPOKAPHOT U
AYKApUOT, OJHOKIECTOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OaxTepuil, rpuOOB, paCTEHU, )KUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPraHOB U CUCTEM
OpraHOB pacTeHUil, >XMBOTHBIX, YEJOBEKAa, MPOILECCOB KU3HEIEATEIbHOCTH,
IPOTEKAIOMIMX B OpraHU3Max pPacTeHH, >KUBOTHBIX U YEJIOBEKa, OMOJIIOTHMYECKUX
npoueccoB: 0OMeHa BelIecTB (MeTadoIn3M), MPEeBpPALIEHUSI SHEPrUU, OpOKEHMS,
aBTOTPO(GHOr0 U TeTepOTPOPHOro TUIIOB MUTAHUS, (POTOCUHTE3A U XEMOCHHTE3A,
MUTO3a, M€W03a, TaMeToreHe3a, AMOprUoreHe3a, NoCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3sMHOXKEHUS,  WHIWUBUAYaJdbHOTO  pa3BUTHUA  OpraHm3ma  (OHTOTEHE3a),
B3aMMOJICCTBUS T€HOB, T€TEPO3HCca, HCKYCCTBEHHOTO 0TOOPa;

YMEHHE YCTaHAaBIMBATh B3aWMOCBS3M MEXIY OpPraHOWIaMU KJIETKH M HUX
(YyHKUMSAMH, CTPOEHUEM KIETOK Pa3HbIX TKaHEW M HMX QYHKUHUAMH, MEXIY
OopraHamMM U CHCTEMaMH OpPraHOB y PAaCTEHUMN, >KMBOTHBIX M YEJIOBEKa U UX
(YyHKUMSAMH, MEXAYy CUCTEMAMHM OPraHOB M HUX (DPYHKUMAMM, MEXIY 3TalaMu
oOMeHa BEIIECTB, 3TallaMU KJIETOYHOTO IIMKJIA U )KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
ATanaMu SMOPUOHATIBHOTO PA3BUTHUS, TEHOTUIIOM M (DEHOTHUIIOM, (PEHOTHUIIOM M
dbakTOopaMu cpesibl OOUTAHUS;

YMEHUE BBISIBIATH OTIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIC
pacTeHul, )KUBOTHBIX U YEJIOBEKA;

YMEHHE WCMOJIb30BaTh COOTBETCTBYIOIINE apPTyMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO U CHUMBOJIMKY JJISl JI0Ka3aTelbCTBA POJICTBA OPTaHMU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPy,

YMEHHUE pelIaTh OMOJOTHIECKUE 3aaUH, BBISIBISITh MPUINHHO-CIICICTBEHHBIC
CBSI3U MEXIY UCCIEAyeMbIMH OMOIIOTHYECKUMHU MIPOIIECCAMU U SIBJICHUSIMHU, JI€1aTh
BBIBOZIBI ¥ TIPOTHO3BI HA OCHOBAHWH TIOTYYEHHBIX PE3YIbTaTOB;

YMEHHE BBITIOIHATH JIA0OpATOPHBIE U TPAKTUYECKHUE PAOOTHI, COOMIOAATH
npaBuiia pu padoTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUIATh TUIOTE3bl, MPOBEPATh MX OKCIEPUMEHTAIbHBIMU
cpeactBamu, (GOpMYyIUpPYS Leidb HUCCIEAOBAHUSA, AHAIU3UPOBATH IOTYYCHHBIC
pE3yJIbTaThl U 1€JaTh BHIBOBI;

YMEHHE y4acTBOBaTh B Y4e€OHO-HCCIIENOBATENILCKON paboTe Mo Ouonoruu,
HKOJIOTUU U MEIULMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX HAyYHBIX OOIIECTB, U
NyOJIMYHO  MPEACTABIATh  IOJYYEHHbIE  Pe3yJabTaTbl HAa  YYEHHMYECKHX

KOH(pepeHIusX;
YMEHHME OLIEHUWBATh JTUYECKHE aCIEKThl COBPEMEHHBIX HCCIEJOBAaHUM B
obmactu  OWoNOrMM M MEAMIMHBI  (KJIOHMpPOBaHUE,  HUCKYCCTBEHHOE

OIUIOAOTBOPEHUE, HANPABJIECHHOE WM3MEHEHHE T'€HOMa U CO3/IaHUE TPAHCTE€HHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oymymiell mpodeccuoHambHON
NEATeIbHOCTH B O0JIaCTU OWOJIOTHUM, MEAUIMHBI, OMOTEXHOJOTUM, BETEPUHAPHH,
CEJIbCKOI'0 XO34WCTBA, MUIIEBOW IMPOMBIIIJICHHOCTH, YIIyOJATh MMO3HABATEJIbHBIHI
MHTEpEC, HAIlPaBJICHHbIA Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
IPOJOJDKEHUE OMOJIOrMYEcKOoro o0Opa3oBaHUsl B  OpPraHM3AlMsAX CPEIHEro
po(ecCHOHATBHOTO U BBICILIETO 00pa30BaHUsI.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro npeamera «buosorus» B 11
Kacce TOJKHBI OTPAXKaTh:

chOpMUPOBAaHHOCTh 3HAHUM O MeCTe€ U PO OHOJOTUHM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHpPOBAHHU COBPEMEHHOM €CTECTBEHHO-HAYYHOMN
KapTUHBI MHpa, B MO3HAHWU 3aKOHOB MPUPOJBI U PELICHUH SKOJIOTHYECKUX
npoOsieM YellOBEYEeCTBA, a TaKXKEe B PEIICHUH BOMPOCOB PALMOHAIBHOIO
MPUPOIOTIONH30BaHMS, U B (POPMUPOBAHUN LIEHHOCTHOTO OTHOIIEHHUS K MPUPOJE,
OOLIECTBY, YEJIOBEKY, O BKJIAJ€ POCCUMCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTUY;

YMEHHE BIJIAJIETh CHCTEMOW OHMOJOTMYECKUX 3HAHWM, KOTOpas BKJIIOYAET
ONpe/eNIeHUs] W TOHUMAHUE CYIIHOCTH OCHOBOMNOJAralouux OHUOJIOrHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOcHCTeMa, Ouocdepa), OHOIOrMYECKUE TEOpUHr
(oBomononHas Teopust Y. JlapBuHa, CHHTETHYECKAsk TEOPUS BOJIOLUH), YUCHUS
(A. H. CeepuoBa — 0 nmyTax M HampalieHUsAX 3Boyironnu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHYeckoro paBHoBecus Jx. Xapau m B. BaifaOepra,
3apoabiieBoro cxoxacrea K. M. bspa), npaBuna (munumyma FO. JIuGuxa,
AKOJIOTMYECKOM MHUpaMUJIbl 3HEpPruM), rumnoressl (rumoresa «vupa PHK» V.
['unGepra);

YMEHHE  BJIaJeTh  OCHOBHBIMM  METOAAMHU  HAy4YHOro  IO3HAHUS,
UCMOJIb3YEMbIMU B OMOJOIMUECKHUX HCCIIEAOBAHUSX )KUBBIX OOBEKTOB U SKOCHUCTEM
(omucaHue, U3MEpeHue, HaOMIOAeHUEe, HKCIEPUMEHT), CIOCOOAMM BBISBICHUS U
OLICHKH aHTPOINOTE€HHbIX U3MEHEHUH B IPUPOJIE;

YMEHHE BBIACNATh CYIIECTBEHHbIE NPU3HAKU: BHJIOB, OHMOI€OIICHO30B,
AKOCUCTEM M Ouochepnl, CTAOMIM3UPYIOUIErO, MABIXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOI'0 otOopa, AJIONAaTPUYECKOTO " CUMITIaTPUYECKOTrO
BUJI000pa30BaHUsl, BIUSHUS JBIXKYIIIMX CHJI YBOJIIOIIMU HA T€HO(OH/ MO,
IPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpejie OOMTaHMs, YepeOBAHMS HaIlPaBICHUM
ABOJIIOIIMH, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY IMPOLECCAMH 3BOJIIOLMH,
JIBIKYIIUMU CUJIAMU aHTPOINOreHe3a, KOMIIOHEHTAMH pa3jIMYHBIX 3KOCUCTEM H
IPUCIIOCOOJIEHUSAMU K HUM OpPIaHH3MOB;

YMEHHE  BBIABIATH  OTJIMYUTEIbHBIE  TPU3HAKA  JKUBBIX  CHCTEM,
MPUCIIOCOOJIEHHOCTh BHUJOB K Cpelle OOMTaHMs, a0MOTHYECKHX M OMOTHYECKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aHMMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAX,
AHTPONOTEHHBIX U3MEHEHUN B YKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE HCHOJIb30BaTh COOTBETCTBYIOUIME apryMEHThI, OHOJIOIMUYECKYIO
TEPMUHOJIOTHIO U CHUMBOJMKY JJISl I0Ka3aTelbCTBA POJICTBA OPTaHMU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3H OPraHU3MOB U Cpeibl OOUTaHMUSI, EUHCTBA
YEeNIOBEUECKUX pac, HEOOXOAMMOCTH COXpPAaHEHHUS MHOrooOpasus BHAOB H
HKOCHCTEM KaK YCJIOBHUS COCYIIIECTBOBAHUS MIPUPOIBI U YEIIOBEUECTBA;

YMEHHE peliaTh OMOJIOrMYeCKUe 3a/1a4H, BBISBIISATh MPUYNHHO-CJICICTBEHHbBIC
CBSI3U M@Ky UCCIEAyeMbIMU OUOIIOTHIECKUMH TIPOIIECCAMH U SBJICHUSMHU, JIeaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH TIOJyYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBIMONHATH JIA0OpAaTOPHbIE U MpPaKTUYECKHUE pPadOThI, COOMIOAATH
npaBuia npu padbote ¢ yueOHBIM U JIA0OPAaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, MPOBEPATh WX OKCIEPUMEHTAIHLHBIMU
cpenctBamu, (OpMynHpys Ledb HCCIAEAOBAHUS, aHAJIU3UPOBATH MOJTyYEHHBIE
pe3yJbTaThl U I€TaTh BHIBObI;

YMEHHE Y4YacTBOBaTh B y4e€OHO-HCCIIEOBATEIbCKON padoTe Mo OHOJIOruw,
AKOJIOTMU W MEIUIIMHE, MPOBOJMMOM Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyONMYHO  TPEACTABIATH  TMOMYYCHHBIE  pe3ydbTaThl HAa  YYCHHUYECKUX
KOH(EpEeHITUSX;

YMEHHUE OIEHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HU, YEIOBEKa
M YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX M CIOCOOAaX MpeaoTBpallleHus
100aIbHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynymieid mnpodeccuoHaIbHOM
JESITEeIbHOCTU B 00JIACTH OMOJIOTHH, 3KOJIOTHH, TPUPOAONOIb30BAHNS, METUIHBI,
OMOTEXHOJIOTHUU, TICUXOJIOTHH, BETEPUHAPUH, CEITHCKOTO XO3SMCTBA, TMHIIEBOM
POMBIIUIEHHOCTH, YIAyOJsATh TMO3HABaTEIbHBIM WHTEpPEC, HaIpaBJICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYWOIEH  mpodeccud H  TPOJOIDKEHHE
OMOJIOTMYECKOTO 00pa30BaHUsl B OpPraHU3alMsgX CPeHEero MpodeccuoHaIbHOrO U
BBICIIIETO 00Pa30BaHMUS.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

HanmeHnoBaHue pa3iesioB U TeM

KoaunuecTBo uacoB

DJIeKTPOHHBIE (LM poBbIe)

Ne n/m KonrTpoasnbie | IlpakTuyeckue
NMpoOrpaMMmbl Bcero o0pa3oBaTe/ibHbIe pecypchl
padoThI padoThI
1 buonorus kak Hayka 0 0 https://m.edsoo.ru/IBLOQHS548U
2 JKuBBIE CUCTEMBI U X U3y4YEHUE 0 0 https://m.edsoo.ru/ST7SVKFTX
3 buonorus kierku 0 0.5 https://m.edsoo.ru/YTLWWIJEO
4 XUMHYECKasi OpraHu3anus KISTKU 10 0 1 https://m.edsoo.rt/YTLWWI9JEO
5 CrpoeHue u QYHKIIMHU KICTKU 8 0 2 https://m.edsoo.ru/YTLWWIJEO
OO6wmeH Beriec eBpallleHUE 3HE
6 MCH BEIIECTE H HPEBPATHEHHE SHEPTHH 9 1 I https://m.edsoo.r/MEETZ2D71
B KJIETKE
H
7 aCHeHCTBeH}faﬂ MH(OpMANIA 1 9 1 0.5 https://m.edsoo.rut/MEETZ2D71
peanuzanus e€ B KJIETKe
JKu3HEeHHBIN UK KIETKA 6 0 1 https://m.edsoo.ro/MEETZ2D71
Ctpoenne u QyHKIUU OPraHU3MOB 17 1.5 https://m.edsoo.ru/GF6W1A7C9
10 Pa3zMHOXk€EHHE U pa3BUTHE OPraHU3MOB 8 0 1.5 https://m.edsoo.ru/GFOW1A7C9
T _
11 CHETHIE  HAYKA © HACHCACTBEMHOCTH 1 2 0 0.5 https://m.edsoo.rt/ONPNXJ7X6
M3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIIECTBEHHOCTH 10 1 1 https://m.edsoo.ru/ONPNXJ7X6
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 0 1 https://m.edsoo0.ri/ONPNXJ7X6
14 I'eneTnka yenoBeka 0 0.5 https://m.edsoo.ru/ONPNXJ7X6
15 Cenekiysi OpraHu3MoB 4 0 1 https://m.edsoo.ru/2EY34NEHR
buorexHomorus u CMHTETHY ecKast
16 4 0 0 https://m.edsoo.ru/2EY34NEHR
ounomnorus
17 PesepBHOE Bpems 1 0 0 https://m.edsoo.ru/FDBOSR36J




OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

13




11 KVIACC

HanmeHnoBaHue pa3aesioB U TeM

Koaun4yecTBo 4acoB

JIeKTPOHHBIE (LM (] POBHIE)

Ne i/ Kourpoabubie | TIpakruueckue
NporpaMMmel Bcero o0pa3oBaTe/IbHbIE pecypchl
padoTHhI padoThI

3

1 apoxiIeHie vaagBHTHe IBOJOMHORHEIX 4 0 0 https://m.edsoo.ru/7F6R1ZROH
MIPEICTaBICHUN B OMOJIOTHH
Mukpo3BOTIOIHUS U €€ pe3yIbTaThl 14 0 https://m.edsoo.ru/7F6R1ZROH
MakposBommonus u €€ pe3yJbTaTbl 6 0 0 https://m.edsoo.ru/7F6R1ZROH
IT

4 POFGHONVISIIG & PASHEHE ESHH Ha 15 1 1.5 https://m.edsoo.ru/OFLS81YBS5
3emiie
[IponcxoxeHne yeaoBeka —

5 P g 10 0 1 https://m.edsoo.ru/OFLS81YBS
AHTPOIIOTEHE3
DKonorus — Hayka o

6 BIAHMMOOTHOIIGHILN: OPrafHsMos 1 3 0 0.5 https://m.edsoo.ru/XNFOD96AA
HaJIOPraHU3MEHHBIX CHCTEM C
OKpY’KaIOIIEH Cpeioi

7 Opranusmsel U cpea OOUTaHUs 1.5 https://m.edsoo.ru/XNFOD96AA
DKOJIOTUs BUJOB U OMYJISIIIUA 0 0.5 https://m.edsoo.ru/WXWAVS56F
€] 0 .0

9 KOJOTHI COODIUECTD. JKOMOTHHCCIHE 12 1 0.5 https://m.edsoo.rt/ WXWAVSS6F
CHCTEMBI

10 buocdepa — rmobanpHas skocucTeMa 0 0 https://m.edsoo.rt/ WXWAVSS56F

11 YetoBek 1 OKpyrKaromas cpena https://m.edsoo.rt/ WXWAVSS6F

12 PezepBHOE Bpems 0 0 https://m.edsoo.ru/T3R3FWNQON

OBUIEE KOJIMYECTBO YACOB I10
t 102 2 7.5

ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosanyecTBo yacoB
Ne HMara JIeKTPOHHBIEe HU(pPOBbIE
Tema ypoka KonrTpoabubie | IlpakTuyeckue
n/n Bcero U3y4eHus o0pa3oBaTesibHbIE pecypChl
padoThI padoThI
buonorus kak KomIiekcHas
1 HayKa M KaK 4acTh 1 0 0 02.09.2026 https://m.edso00.ru/O2T4D1UIS
COBPEMEHHOr0 00111ecTBa
2 X i 1 0 0 https://m.edsoo.rut/A7VOYD215
UBbIE CUCTEMBI U X CBOMCTBA 03.09.2026 ps://m.edsoo.ru
3 ¥POBHEBAs OPraHH3AILI KHBBIX 1 0 0 https://m.edsoo.rt/A7VOYD215
CUCTEM 04.09.2026
HcTopust OTKPBITUS U U3yUEHUS
4 1 0 0 https://m.edsoo.ru/JXQMIOGM3
kietku. Knerounas reopus 09.09.2026 pafimedsoo. IR0
MeTo1bl MOJIEKYJIIPHON U
KJIETOUHON OMOJIOTHH.
[TpakTHueckas padota
«3yyeHrne MeToI0B KJIETOUHOMU
5 1 0 0.5 https://m.edsoo.rt/GAB23860W
ouosoruu (xpomaTtorpadusi, 10.09.2026 PEILECS00-M
anekTpodopes,
nuddepennuansHoe
neHtpudyrupoanue, [111P)»
6 Xu i 1 0 0 https://m.edsoo.ru/L.17LJ590V
MUYECKHUI COCTaB KJIETKH 11.09.2006 ps://m.edsoo.ru
M
7 HHCPAIBHBIC BEIICCTBA 1 0 0 https://m.edsoo.ru/L.171.J590V
KJIETKH, UX Onosornyeckas poJjb 16.09.2026
8 Opranunueckue BeniecTsa 1 0 0.5 https://m.edsoo.ru/V33INUWSW




KJIETKA — OCJIKHU.
JlabGopaTopHas pabora
«Ob6HapyxeHue 0eIKoB ¢
MOMOIIIBI0 Ka4eCTBEHHBIX
peaKiuiny

17.09.2026

CsoiicTBa, kinaccupukanus u
GyHKIIUN OEJIKOB

18.09.2026

https://m.edsoo.ru/V33INUWSW

10

Oprannueckue BeniecTra
KJIETKUA — YTJIEBOJIbI

23.09.2026

https://m.edsoo.ru/OJ7NFITIS

11

OpFaHI/I‘leCKI/Ie BCIICCTBA
KIICTKH — JIMIIMAbI

24.09.2026

https://m.edsoo.ru/OJ7NFITIS

12

Hyxneunnossie kucnotsl. JJHK u
PHK. JlabopaTtopnas pabota
«HMccnenoBanre HYKJIEMHOBBIX
KHCJIOT, BBIJICIIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHU3MOB)

0.5

25.09.2026

https://m.edsoo.ru/ WOELRA9B3

13

Crpoenue u pynkunn ATO.

pyrue nykneozuarpudocdars
(HT®)

30.09.2026

https://m.edsoo.ru/ WOELRA9B3

14

CexBenupoBanue JJTHK. Meronbl
T€HOMMKH, TPAHCKPUIITOMUKH,
MIPOTEOMHUKHU

01.10.2026

15

MeTtonbl CTPYKTYpHOU
ouonoruu

02.10.2026

16

TuIb! KIEToK.
IIpokapuotnyeckas KieTka

07.10.2026

17

Crpoenue 3ykapruoTH4ecKon
kietku. [Ipaktuueckas pabora

0.5

08.10.2026

https://m.edsoo.ru/KZO1WSLJY




«M3ydeHne cBOMCTB KIETOYHOU
MeMOpaHbD»

18

IToBepXHOCTHBIN anmapar
KJIETKH

09.10.2026

19

OnHomeMOpaHHbBIE OPraHOU/IbI
kietku. [Ipaktudeckas padora
«3yueHune NBUKEHUSA
[IUTOIUIA3MBI B PACTUTEIBHBIX
KJIIETKAX)

0.5

14.10.2026

https://m.edsoo.ru/KZO1WSLJY

20

[ToryaBTOHOMHBIE OPraHOUIbI
KJICTKW: MUTOXOHJIPUH,
mactubl. JlabopatopHas
pabora «MccnenoBanue
[JIa3MOJIN3a U JEIUIa3MOoIn3a B
PaCTUTEIBHBIX KJIECTKAX)

0.5

15.10.2026

https://m.edsoo.ru/KZO1WSLJY

21

HememMOpaHHbIE OpraHOUIBI
KJIETKU

16.10.2026

https://m.edsoo.ru/KZO1WS5SLJY

22

Crtpoenue u QpyHKINHU SApa

21.10.2026

https://m.edsoo.ru/KZO1WSLJY

23

CpaBHuTebHas
XapaKTePUCTHUKA KIETOK
sykapuot. JlaboparopHas
pabora «M3ydenne cTpoeHus
KJIETOK Pa3JIMYHBIX
OpPraHU3MOB»

0.5

22.10.2026

24

AcCCUMUTIAILNS U TUCCUMUIISIIUS
— JIB€ CTOPOHBI METa00JIU3Ma.
Tunsl 0OMEHa BEIECTB.
JlabopartopHas paboTa

23.10.2026

https://m.edsoo.ru/LOB3I13XYZ




«M3ydeHne KaTaJInTU4eCKON
aKTUBHOCTH (pepMEHTOB (Ha
IpUMEpE aMUIa3bl U
KaTaasbl)»

25

depMEeHTAaTUBHBIN XapaKTep
peaKuuii KJIETOYHOI O
merabonusma. JlabopaTopHas
pabora «/3yuenue
(bepMeHTaTUBHOTO
paciieIIeHus TepoKcuaa
BOZOpPOJa B PACTUTENbHBIX U
JKUBOTHBIX KJIETKAX»

0.5

05.11.2026

26

benku-akTuBaTOpHl U OENIKU-
UHTUOUTOPBI

06.11.2026

27

ABTOTpOGHBII THIT 0OMEHa
BEILIECTB

11.11.2026

https://m.edsoo.ru/LOB3I3XYZ

28

dorocunTe’

12.11.2026

https://m.edsoo.ru/V882FDGSF

29

XemocuHTe3. JlabopaTopHas
paboTa «CpaBHEHHE MTPOLIECCOB
boTOoCHHTE3a U XEMOCHHTE3a»

0.5

13.11.2026

https://m.edsoo.ru/V882FDGSF

30

AnHaspoOHbIe OpraHu3Mbl. Busr
Opoxenus. JlabopatopHas
paboTa «CpaBHEHHE MTPOIIECCOB
6pO)KCHI/I$[ 1 ObIXAaHUSD)

18.11.2026

https://m.edsoo.ru/T2LVIES3L

31

AdpoOHBIE OPraHU3MBI. DTaIlbl
OHEPreTUYECKOro OOMeHa.
DHeprusi MeMOpaHHOT 0
rpagueHTa npoToHoB. CuHTe3

19.11.2026

https://m.edsoo.ru/T2LVIES3L




AT®: Pabota nporonnoit ATD-
CHHTa3bl

32

O0001IEHNE U CUCTEMATH3AIS
3HaHui 1Mo TeMme "OoMeH
BEIICCTB U MIPEBpAIICHHE
SHEpPruu B KieTke" /
KontponrsHas pabota o teme
"OOMEH BeIEeCTB U
MIPEBPAILCHUE SHEPTUH B
KieTke"

20.11.2026

33

Peakuuu MaTpu4HOrO CUHTE3a

18.11.2026

https://m.edsoo.ru/S40F4L77W

34

TpaHckpuniys — MaTPUUHBIN
cunte3 PHK

19.11.2026

https://m.edsoo.ru/540F4L77W

35

Tpaucasiuusa u e€ Tansl

20.11.2026

https://m.edsoo.ru/TEFDKDDWWM

36

KonnpoBanue aMMHOKUCIIOT.
Poins pubGocom B OnocuHTE3E
Oenka

25.11.2026

https://m.edsoo.ru/5S40F4L77W

37

Opranu3zanus reHoma y
IPOKApPHOT U 3yKapUOT

26.11.2026

38

MonekynspHble MEXaHU3MbI
HKCIPECCUU T'€HOB Y SYKapUOT

27.11.2026

39

Bupycel — HeKJIeTO4YHbIE
(GOpMBI )KM3HU U OOJUTaTHBIC
napa3utsel. [IpakTnueckas
pabota «Co3ganue Moaenu
BUpYCa»

0.5

02.12.2026

https://m.edsoo.ru/9PGS5FAJB




40

Bupychsie 3a005eBanus
YeJI0BeKa, JKUBOTHBIX, PACTCHUI

03.12.2026

https://m.edsoo.ru/9PGS5FAJB

41

HauorexHomornu B OMOJIOTHHA U
MEIUIINHE

04.12.2026

42

JKU3HEHHBIN UK KIETKU

09.12.2026

https://m.edsoo.ru/CO1NPWLF4

43

Martpuunsbiii cuate3 JJHK

10.12.2026

https://m.edsoo.ru/540F4L77W

44

Xpomocomsl. JlabopatopHas
pabora «3yueHune xpoMocom
Ha IOTOBBIX MHUKPOIIpenapaTax»

0.5

11.12.2026

45

JleneHnue KIeTKU — MUTO3

16.12.2026

https://m.edsoo.ru/CO1NPWLF4

46

Tune! knerok. Kaprokunes u
UTOKMHE3. Perymsmus
KU3HEHHOTO ITUKJIa KIIETOK.
JlabopaTopHas pabora
«HaOmonenue MuTo3a B
KJIETKaX KOHYHMKA KOpEIIKa JIyKa
(Ha TOTOBBIX
MUKpoIpernapaTax)»

0.5

17.12.2026

https://m.edsoo.ru/CO1NPWLF4

47

O0001IeHNE U CUCTEMAaTH3aLHs
3HAHUH 10 TEMaM
"HacnenctBennas nndopmarus
Y peanu3aiius ee B KieTke",
"YKnu3HeHHBI UK KJIeTKHA" /
KonTtponsHas pabota o reme
"Peakuun MaTpUYHOTO CHHTE3a"

18.12.2026




48 (0] 0
pPraHu3M Kak eMHOE Ie10€ 53.12.2006
Tkanu pacrenuit. Jlaboparopras
4 154 7 . https://m.edso0.ru/ZO5089GTY
9 pabota «v 3y4eHUe TKaHen 0.5 24.12.2006 ps://m.edsoo.ru
pacTeHui
TkaHM )KMBOTHBIX U YEJIOBEKA.
JI . https://m.edsoo. BBO6K6W:
50 abopaTopHas pa?OTa 0.5 75.12.2026 ps://m.eds00.ru/66BB6K6W9
«3ydeHne TKaHel JKUBOTHBIX
Opranbl. CucTeMbl OPraHoB.
JlabopaTopHas pabora
51 0.5 https://m.edsoo0.ru/82Q8CK06B
«/3yueHnue opraHoB IIBETKOBOT'O 30.12.2026 prfinnedsoo =)
pacTeHus»
2 https://m.edsoo. B16EUA4
5 Onopa Tena opraHu3mMoB 0 13.01.2007 ttps://m.edsoo.ru/VB16EUA4U
https://m.edsoo.ru/VB 16EUA4U
53 JIBr>xeHre opraHu3MOB 0 14.01.2027 ps://m.edsoo.ru/V
4 IT https://m. Tu/AR172H
5 HWTaHUE OPTaHU3MOB 0 15.01.2027 ttps://m.edsoo.ru/ WSU
[IuTanue NO3BOHOYHBIX
55 Nl 0 https://m.edsoo.ru/7AGHROCOP
KUBOTHBIX. [IneBapuTensHas 20.01.2027 ps://m.edsoo.ru
CHCTeMa YelloBeKa
https://m. . PO9QFRGE
56 JlpIxanue opranu3MoB 0 21.01.2007 ttps://m.edsoo0.ru/DSPOQFRG
57 JBIXaHHE TO3BOHOMHEIX 0 https:/m.edsoo.ru/J9UR36ESK
s://m.edsoo.ru
JKUBOTHBIX U YelIOBEKa 22.01.2027 b
TpancnopT BeniecTs y
58 0 https://m.edsoo.ru/UD94AWC3U
OpraHu3MOoB 27.01.2027 | o Resoed
59 KpoBenocnas cucrema 0 https://m.edsoo.ru/8ZCOX07K2




IIO3BOHOYHBIX ) KUBOTHBIX U
YCIOBCKa

28.01.2027

60

Beiaenenue y opraHu3MoB

https://m.edsoo.ru/BLKOGXLV6

29.01.2027
1 https://m.edsoo. WB3NLD
6 3ammTa y OpraHu3MoB 0 03.02.2007 ps://m.edsoo.ru/SOJWB3
62 NmMmmyHHas cucTema 4yenoBeka 0 04.02.2007 https://m.edsoo.rt/WAVYHCFHS
PaznpaxumMocTb U peryismus y
63 0 https://m.edsoo.ru/MU24M4TIP
OpraHH3MOB 05.02.2027 | T PSHLECR00
['ymopanbHas peryiauus u
64 0 https://m.edsoo.rt/YOXEYTFYD
SHJIOKPUHHAS CUCTEMA 10.02.2027 ps://m.edsoo.ru
JKUBOTHBIX U Y€IOBeKa
DopMbI pa3MHOKECHUS
65 0 https://m.edsoo.ru/2JLXB4AOR
OpraHu3MOB 11.02.2027 PELECR00.1
IT https://m.edsoo.ru/2JL XB4AOR
66 0JIOBOE Pa3MHOYKEHHUE 0 12.02.2007 ps://m.edsoo.ru/2J (0)
67 Meiios 0 17.02.2007 https://m.edsoo.ru/SNUXK0X86
['ameTorene3. O6pazoBanue u
pa3BUTHUE MOJOBBIX KIETOK.
Jlab 0
68 AbOpatopHai pabora 0.5 https://m.edso00.ru/C2914ADXBS
«/3yueHue cTpoeHus OJIOBBIX 18.02.2027
KJIETOK Ha TOTOBBIX
MUKpOIpernapaTax»
"
69 PABIYATIPHOC PASBITHE 0 https://m.edsoo.r/MA4TSL5SAD
OpraHU3MOB — OHTOT'€HE3 19.02.2027
70 3akJaJKa opraHoOB U TKaHEH U3 0 https://m.edsoo.ru/MA4TSLSAD




3apOAbIIICBBIX JINCTKOB

24.02.2027

71

PocT u pa3BuTHE )KUBOTHBIX.
JlabopaTopHas pabora
«BbIsIBICHNE TPU3HAKOB
CXOJICTBA 3aPOJIbIIIEH
MMO3BOHOYHBIX JKUBOTHBIX)

0.5

25.02.2027

https://m.edsoo.ru/2EOVYOPB2

72

Pa3mHOXkeHHE U pa3BUTHE
pactenuil. JlJabopatopHas
paborta «CTpoeHune opraHoB
Pa3MHOMXEHHS BBICILINX
pacTeHHiN»

0.5

26.02.2027

https://m.edsoo.ru/ WN3BXZEYMG

73

O000111EHNE ¥ CUCTEMATH3ALIHS
3HaHuil no teme "CTpoeHue u
(GyHKIIMK opraHu3mMoB" /
KonrtponsHas pabora o teme
"Ctpoenue 1 QpyHKIIHH
OpaHU3MOB"

03.03.2027

74

Hcropus craHOBIEHUS U
pa3BUTHUS T€HETUKU KaK HAYKU.
OCHOBHbBIE ITOHATHUS U CUMBOJIbI
reHeTuku. JlaboparopHas
paborta «/[po3oduna kak 0ObEKT
FEHETUYECKUX UCCIIeI0BaHUII

0.5

04.03.2027

https://m.edsoo.ru/HESOD768U

75

3aKOHOMEPHOCTH HaCJIeJOBaHUS
npu3HaKoB. MOHOTHOPHIHOE
ckpemBanue. [Tpaktuueckas
pabota "M3yueHue pe3yabTaToB
MOHOTHOPHUHOTO CKPELIMBAHUS
y Apo3o¢uisr"

0.5

05.03.2027

https://m.edsoo.ru/YYQSGOWI2




IuTomornueckrue OCHOBEI

76 MOHOTMOPHIHOTO CKPEIMBAHMS 0 10.03.2027 e
77 AHanu3upyrolee CKpeuMBaHue. 0
HenonHnoe noMuHMpoOBaHue 10.03.2027
JuruOpuiHoe cKpelrBaHue.
[TpakTHueckas pabora
78 «M3y4eHue pe3yabTaToB 0.5 11.03.2027 https://m.edsoo.ru/YSNANQ65V
JUTUOPUTHOTO CKPEIIUBAHUS Y
O30 UIIBI
79 Hurronorurieckie ocHOBEL 0 https://m.edsoo.rw/Y SNANQ65V
JUTUOPUTHOTO CKPEIIUBaHUS 17.03.2027
80 CLCTICHROE HACTEN0BARIIE 0 https://m.edsoo.rw/P2SQSZGN2
IIPU3HAKOB 18.03.2027
21 XpoMOocOMHasi TEOpHst 0
HACJIEICTBEHHOCTH 19.03.2027
82 I'enernka moma 0 24.03.2007 https://m.edso00.1ru/3GYGV47YM
23 I'enoTum kak nemnocTHas 0
cucTreMa 25.03.2027
I'eneTnyeckuil KOHTPOIIb
84 pa3BUTHS PACTEHHUM, )KUBOTHBIX 0 26.03.2027
1 9eoBeKa
85 MsMEHHHBOCTS MPH3HAKOD. 0 https://m.edsoo.ru/M3MHUK2VV
Buner nsmMeHuynBoCcTH 07.04.2027
86 HM;’AZI:}{’EESI;::HH” 0 08.04.2007 | Dps/medsooWMBMHUKOVY
BapuannoHHbIHN psaa u
87 BaIfI/IaI_]:I/IOHHa}I Kﬁnfsla;{. 0.5 09.04.2007 https://m.edsoo.ru/M3MHUK2VV




JlabopaTopnas pabora
«HccaenoBanue
3aKOHOMEpPHOCTEN
MOIU(PHUKAITMOHH Oit
n3MeHuuBocTH. [TocTpoeHue
BApUALIUOHHOTO pAZia U
BAPUALIMOHHOW KPUBOW»

88

I'enoTunIMueckass I3MEHUYUBOCTb.

KomOunaTuBHass U3MEHUYHBOCTD

14.04.2027

https://m.edsoo.ru/VWT70DZ8R

89

MyTannonHas H”3MEHUYNBOCTb.
[TpakTueckas padota
«MyTauuu y apo3o¢puisl (Ha
TOTOBBIX MHKPOIIpErapaTax)»

0.5

15.04.2027

https://m.edsoo.ru/VWT70DZ8R

90

3aKOHOMEPHOCTH
MYTalMOHHOI'0 IIpoIlecca.
DNHUreHeTuKa U SMUTeHOMHKA

16.04.2027

https://m.edsoo.ru/VWT70DZ8R

91

O60061eHue 1 cucTemMaTH3anus
no TeMe "['eHeTnka - Hayka o
HaCJIEZICTBEHHOCTH U
M3MEHYMBOCTH OpraHu3MoB" /
KonrtponpHas pabora 1o reme
"I'eneTnka"

21.04.2027

92

I'enernka JenoBeKa.
[TpakTuueckas padora
"CocTaBiieHHE U aHAIU3
pOIOCTOBHOM "

22.04.2027

https://m.edsoo.ru/XU9SFS3GA

93

MeToabl MeIUIIMHCKON
TE€HETUKU

23.04.2027

https://m.edsoo.ru/XU9SFS3GA

94

3HavYeHne MEIUIINHCKOM

0.5

https://m.edsoo.ru/XU9SFS3GA




TCHETUKH B MIPEIOTBPALICHUH U
JIEYEHUH TEHETUYECKUX
3a00JIcBaHUI YeI0BEKA

28.04.2027

95

OCHOBHBIE MTOHSTHS CENTEKITHH.
JlabopaTopHas pabora
"N3yueHue copToB KyJIbTYpPHBIX
pacTeHHid U MOPOJT JOMAIITHUX
KUBOTHBIX"

0.5

29.04.2027

https://m.edsoo.ru/3128P31.98

96

MeTozpbl ceneKIIMOHHONW paboThl.
JlabopaTopnas pabora
"N3ydueHne MeTo0B CEJIEKIUU
pacteHun"

30.04.2027

https://m.edsoo.ru/3128P31.98

97

JIOCTHIKEHHUS CEIEKIINU
pacTeHUM U )KUBOTHBIX.
[TpakTueckas padota
"[IpuBuBKa pacTeHuit"

05.05.2027

https://m.eds00.ru/JSK306WO0J

98

CoxpaHeHue, u3y4eHue u
UCIOJIb30BaHUE FEHETUUECKUX

pecypcoB

0.5

06.05.2027

99

buorexHonorust kKak Hayka u
oTpaciib TPOU3BOACTBA.
[TpakTuueckas padota
"N3yueHne 0ObEKTOB
OMOTEeXHOJIOTHH"

07.05.2027

https://m.edsoo.ru/TAKIOE62K

100

OCHOBHBIE HAIIPABJICHUS
CHUHTETUYECKNI OMOJIOrnu

12.05.2027

https://m.edsoo.ru/TAKI99E62K

101

XpoMOCOMHas ¥ TeHHas
WHXXEHEePUsI

13.05.2027

https://m.edsoo.ru/TAKIOE62K




102

MGI[I/IIII/IHCKPIG OMOTEXHOJIOT U

14.05.2027

https://m.edsoo.ru/TAKIOE62K

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

13




11 KVIACC

KoaunuyecTBo 4acoB

Ne Hara DJIeKTPOHHBIE NG poBbIE
Tema ypoxka Konrtposbnbie | IIpakTHyeckne
n/n Bcero U3y4YeHust o0pa3oBaTejibHbIE PeCypchl
padoThI padoThI
1 IBOTHOIHORHAS Teopis . 1 0 0 https://m.edsoo.r/0SWCATSSX
S.//M.€dSO00.1ru

Jlapsuna 02.09.2026 | 2
JIBHXKyIIIHME CHIIBI 9BOJIIOIIUU

2 1 0 0 https://m.edso00.ru/0SWC47SSX
Bu0B 110 Y. /lapsuny 03.09.2026 PILECR00.L
Boprba 3a cymecrsoBanue,

3 €CTECTBEHHBII U HCKYCCTBEHHBIN 1 0 0 04.092026
oThop
DopMHUPOBAHUE CUHTETUUECKOMN

4 1 0 0 https://m.edsoo.ru/0SWC47SSX
TEOPHUH IBOJIFOIINHU 09.09.2026 PEARLECS00.L
OTanbl 3BOJIIOIMOHHOTO

5 Iporecca: MUKpPO3BOJIIOLNS U 1 0 0 https://m.edsoo.ru/TOFAUE4ZP

pott P B 10.09.2026 |~ PREE0

MaKPOIBOJTIOIIHSI

6 Hormysitist — onemerTaphas 1 0 0 https://m.edsoo.ru/D3UCLTSOF
eIMHHUIIA YBOJIOINU 11.09.2026
3aKOH reHEeTUYECKOro
paBHoBecus [Ix. Xapau, B.
Baitn6epra. JlabopaTopnas

7 1 0 0.5 https://m.edsoo.rt/D3UCLTSOF
pabora «BrersiBrieHUE 16.09.2026 PETILEE00
W3MEHUYHUBOCTH Y 0COOEH 0THOTO
BHJIA»
DnemeHTapHbIe (aKTOPHI

8 1 0 0 https://m.edsoo.ru/3AEH6CNOWI
SBOMOLHH 17.09.2026 |~ PEE00

9 Dddext ocHoBaTems. Dhdext 1 0 0 https://m.edsoo.ru/3EH6CNOWI




OyTBLIIOYHOT'O TOPJIBIIIKA

18.09.2026

10

Murparuu. U3omsiuu
MOMYJISIIIUI: TeorpadudecKas,
Ouosornyeckast

23.09.2026

11

EctectBeHHBIN 0TOOP —
HAMPABISIONIAA (aKTOp
IBOJFOIIUU

24.09.2026

https://m.eds00.ru/DY32BUDOO

12

[TonoBoit oT60p

25.09.2026

https://m.edso0.ru/DY32BUDOO

13

[Ipucmoco61eHHOCTD
OpraHu3MOB KaK pe3yabTaT
MHUKpPO3BOIOIUH. JIJabopaTtopHas
paboTta «M3yuenue
apoMop$030B U UAHOATATI TAIIUI
Y PaCTE€HUN U KUBOTHBIX)»

0.5

30.09.2026

https://m.edsoo.ru/WAJHSTLOB

14

[Tpumeps! pucioco0IeHUH y
OpPraHU3MOB: MOP(OIOTUICCKHE,
¢duznosnornyeckue,
OMOXMMHUYECKUE,
noBeneHueckue. JlaboparopHas
paborta «IIpucmnocobienus
OpPraHMU3MOB U UX OTHOCHTENIbHAS
1eJIeCO00 Pa3HOCTh

0.5

01.10.2026

https://m.edsoo.ru/WAJHSTLOB

15

Bun, ero kputepuu u CTpykTypa.
JlabopaTopnas pabora
«CpaBHEHUE BUJOB 110
MOP(OTOTUUECKOMY KPUTEPUIO»

0.5

02.10.2026

16

CrpykTypa BUja

07.10.2026




17

BunoobpazoBanue kak
pe3yJIbTaT MUKPOIBOIOLUU

08.10.2026

18

CBs13b MUKPO3BOJIIOLIUH U
AMUJAEMHUOJIOTUH

09.10.2026

19

MaxkposBoimonus.
ITaneonToIOrNUECKHE METOABI
W3YUYEHHUSI IBOJOLINHU

14.10.2026

https://m.edso0.ru/7K1LYOSCT

20

buoreorpaduueckre MeTo b
M3YYEHUS IBOJIIOLIUU

15.10.2026

https://m.edsoo.ru/MJYY1MVX7

21

OMOpHOIOrHYecKue 1
CpPaBHUTCJILHO-
MOp(oTOrnYeCcKre METOIBI
HN3YUYCHHA 3BOJJIIOIUHN

16.10.2026

https://m.edsoo.ru/MJYY1MVX7

22

MoneKkynsipHO-reHETHY ECKHUE,
OMOXMMHUYECKUE U
MaTeMaTUYECKHUE METObI
W3YUYEHHUS IBOJOLINU

21.10.2026

https://m.edsoo0.ru/MJYY 1M VX7

23

OO61mue 3aKOHOMEPHOCTH
HBOJIOLIUU

22.10.2026

24

AnanTuBHAs paguanus.
HepaBHOMEPHOCTH TEMITOB
SBOJIFOL[AHU

23.10.2026

25

Hayunble runoressl
MPOUCXOXKICHHS )KU3HU Ha
3emiie

05.11.2026

26

I[OHay"IHbIe MMpEACTABJICHUA O
3apOKACHUHN JKU3HHU

06.11.2026

27

OCHOBHBIE TAIIBI




HEOPraHUYECKOM 3BOJIIOLUU

11.11.2026

28

I'unore3nr 3apOKACHUA )KU3HU

12.11.2026

https://m.edsoo.ru/EKNHXBOS2

29

Ucropus 3emnu 1 MeTobI €€
u3yudenus. JlabopatopHas pabora
«M3ydyeHne u onucanue
HCKOIIa€MbIX OCTaTKOB JPEBHUX
OpPraHu3MOB»

0.5

13.11.2026

https://m.edsoo.ru/MJYY 1M VX7

30

HauanbHble Tansl
OpFaHquCKOﬁ 3BOJIFOIIMH

18.11.2026

https://m.edsoo.ru/ECINSTF62

31

DBOIIIOLHS 3YKapUOT

19.11.2026

32

OcCHOBHBIE 3Talbl YBOJTIOLHUU
PacTUTENHHOIO MUpA.
[TpakTueckas padota
«M3ydyenune ocobeHHOCTEH
CTPOEHUS PACTEHUM Pa3HBIX
OTJICIIOBY

0.5

20.11.2026

https://m.edso0.ru/7K1LYOSCT

33

OCHOBHBIE dTAIIBI 9BOJIIOIIN N
JKUBOTHOI'O MU pa

25.11.2026

https://m.edso0.ru/7K1LYOSCT

34

OBOJIIOLIUS )KUBOTHBIX.
[TpakTuueckas padota
«M3ydenne ocoOeHHOCTEH
CTPOEHUSI T03BOHOYHBIX
JKUBOTHBIX»

0.5

26.11.2026

https://m.edso0.ru/7K1LYOSCT

35

Pa3Butne xu3Hu Ha 3emMiie 1o
dpaM U TIepuoiaM

27.11.2026

https://m.edsoo.ru/ECINSTF62

36

MaccoBble BBIMUpaHUS —




AKOJIOTHYECKNE KPU3HUCHI
MPOIILIOTO

02.12.2026

37

CoBpeMEHHBIN IKOJIOTUYECKHI
KPHU3HC, €r0 0COOCHHOCTH

03.12.2026

38

CoBpeMeHHas cucrema
oprannyeckoro Mmupa. OCHOBHEIE
CHCTEMAaTUIECKUE TPYIIITHI
OpPraHu3MOB

04.12.2026

https://m.edsoo.ru/WSEXN9YAK

39

O0001IEeHNE U cCUCTEMaTH3aLHs
3HAHUH 10 TEMaM
"MUKPO3BOJIIOIHUS U €€
pe3yabTathl”, "MakposBOIIOMS
u ee pe3ysbTathl"/ KoHTponbHas
paboTa o reme "DBomonus"

09.12.2026

40

AHTpPOMNOJIOrus — HayKa o
YeloBeKe

10.12.2026

41

Pa3Butue npencraBieHui o
IIPOM CXOKJIEHUH YEeI0BEKa

11.12.2026

https://m.edsoo.ru/ADV3JERUE

42

MecTo yenoBeka B cUCTEME
OpPraHUYeCcKOro Mupa.
JlaGoparopHas pabora
«M3yyenue ocobeHHOCTEH
CTPOEHHUS CKeJleTa YeI0BEKa,
CBSI3aHHBIX C MIPAMOXO0XKICHUEM»

0.5

16.12.2026

43

JIBrKyIye cuiibl aHTPOIOTreHE3a

17.12.2026

https://m.edso0.ru/D7JZMBYPQ

44

CooTtHonIieHre ONOTOTMYSCKUX U
COIIMAJIbHBIX (PAKTOPOB B

18.12.2026

https://m.edsoo.ru/D7JZMBYPQ




AHTPOIIOICHE3C

45

OCHOBHBIE CTaIUU
AHTPOIIOTeHE3a

23.12.2026

https://m.eds00.ru/14G19M Q4K

46

[TasmeoreneTnka n
aJIEOreHOMHUKA

24.12.2026

47

BBOHI-OHI/ISI COBPEMCHHOI'O
YCIIOBCKa

25.12.2026

https://m.edsoo.ru/14G19M Q4K

48

UYenoBeueckue pachl.
[TpakTHueckas padota
«M3y4eHune 3KOJIOrH4eCKUX
aJlanTalui 4YeI0BeKay

0.5

30.12.2026

https://m.edsoo.ru/XL7QKC5PK

49

Mex 11 CHUTITMHAPHBIE METO/IbI
aHTPOIOJIOTUU

13.01.2027

50

3apoKI€HHE U pa3BUTHE
HKOJIOTUU

14.01.2027

51

MeTobl KOOI HH.
JlaGopatopHas paboTa
«3y4yeHne MeTon0B
AKOJIOTHYECKUX HUCCICTOBAHMI

0.5

15.01.2027

52

3HaYeHne YKOJIOTHUECKUX
3HAHUHU JUISI YeJI0BeKa

20.01.2027

https://m.eds00.ru/K46KONS61

53

Okonoruyeckue (HakTopbl

21.01.2027

https://m.edsoo.ru/DCOIEUIC9

54

Abuornueckue Gaktopsl. CBer
KaK DKOJIOTHYECKHI (hakTop.
JlabopaTopHas pabora
«BoIsiBICHME TTpUCTIOCOOTEHUH
OpPraHM3MOB K BIUSHUIO CBETa»

0.5

22.01.2027

https://m.edsoo.ru/G7NF3P1NM




55

Abuotnueckue GaKkTOpPHI.
Temneparypa kak
DKOJIOTHYECKUH (PaKTop.
JlabopaTtopHas pabora
«BrlIsBIeHUE TTPUCTIOCOOTIEHUI
OpPraHU3MOB K BIIUSTHUIO
TEMITEPATYPhD»

0.5

27.01.2027

https://m.edsoo.ru/G7NF3P1NM

56

Abuotnueckre GaKkTOpPHI.
BrnaxHOCTB Kak 3KOJIOTHYECKUI
dakrop. JJabopaTropHas padora
«AHaTomMHuecKre 0COOEHHOCTH
pacTeHUi U3 pa3HbIX MECT
oOUTaHUS

0.5

28.01.2027

https://m.edsoo.ru/G7NF3P1NM

57

Cpenpl obUTaHUs OPraHU3MOB

29.01.2027

https://m.edsoo.ru/DCOIEUICY9

58

buonorunyeckne puTmsl

03.02.2027

59

XKuznennslie (HopMbI OPraHN3MOB

04.02.2027

60

buotnueckue akTopbl

05.02.2027

https://m.edso0.ru/A6ZEMGNOR

61

3HayeHne OMOTHYECKUX
B3aUMOJICHCTBUH JUIA
CYILIECTBOBAHUS OPraHNU3MOB B
cpene oouTaHus

10.02.2027

https://m.edsoo.ru/A6Z8MGNOR

62

DKOJIOTMYECKUE XapaKTEPUCTHKU
MO JIALAN

11.02.2027

https://m.edsoo.ru/X42J6 ABRN

63

OcCHOBHBIE ITOKA3aTEIN

https://m.edsoo.ru/X42J6 ABRN




MOMYJISIIIAN: YUCIICHHOCTb,
IUIOTHOCTB, BO3PACTHAs U
MOJIOBAs CTPYKTYpa

12.02.2027

OCHOBHBIE ITOKA3aTEIN
HOHyJ’ISIIII/II/IZ pO)KI[aeMOCTB,

64 0 https://m.edsoo.ru/X42J6 ABRN
MIPUPOCT, TEMI POCTA, 17.02.2027 PERLECS00.L
CMEPTHOCTh, MUT DAL
OKonoruyeckas CTpyKTypa

65 0 https://m.edsoo.ru/X42J6 ABRN
MOMYJISIIUN 18.02.2027 D5:/0.EC800. ML
JMHaMuKa nonyJsiuu U e€

66 0 https://m.edsoo.ru/X42J6 ABRN
peryJsuus 19.02.2027 DILECR00.L
KpuBble pocTa 4MCIEHHOCTH

67 0 https://m.edsoo.ru/X42J6 ABRN
nonyJsinun. KpuBble BEDKMBaHUS 24.02.2027 PEAILECE00
DKoJ0rnyecKas HUIIA BUIA.

68 JlabopartopHas pabora 0.5
«ITpucmocobeHus: ceMsH ’ 25.02.2027
pacTeHul K pacCeeHUIO»
B .

69 U]l KaK CUCTeEMa NOMYJISIUI 0 26.02.2007

70 3aKOHOMEpPHOCTH MOBEICHUS U 0
MUT AU )KUBOTHBIX 03.03.2027
Coo011ecTBO OPraHu3MoOB —

71 0 https://m.edsoo.ru/0T2K1PNGZ
GHOLEHO3 04.03.2027 | oS
DKocucTemMa Kak OTKphITast

72 0 https:/m.edsoo.ru/SILIRWZMR
cuctema 05.03.2027 | et
K

73 PYFOBOPOT BEMLECTE 1 HOTOK 0 https://m.edsoo.ru/SILIRWZMR
SHEPrUHU B IKOCUCTEME 10.03.2027

74 OcCHOBHBIE ITOKa3aTEIN 0 https://m.edsoo.rut/NSTEWOGPE




9KOCHUCTEMBI

11.03.2027

75

DKOJIOTMYECKU € TUPAMHUIBI

12.03.2027

https://m.edso00.ru/NSTEWOGPE

76

H3sMenenus coobuecTs —
CYKIIECCHH

17.03.2027

https://m.edsoo.ru/NSTEWO0OGPE

77

[TpupoaHbIE SKOCHCTEMBI.
DKOCUCTEMBI 03€P U PEK.
DKOCUCTEMBI MOpEN U OKEAHOB

18.03.2027

https://m.edsoo.ru/ WIDMMUBCS5

78

IIpupoaHbIe SKOCUCTEMBI.
DKOCHCTEMBI TYHJIP, JIECOB,
CTenel, MyCThIHb

19.03.2027

https://m.edsoo.ru/WIDMMUBCS5

79

AHTp OIIOI' CHHBIC 3KOCHUCTEMBI

24.03.2027

https://m.eds00.ru/WRS65U3WC

80

YpOOIKOCUCTEMBI.
[TpakTueckas padota
«M3yueHne u onucanue
YpOO3IKOCHCTEMBI

0.5

25.03.2027

https://m.eds00.ru/WRS65U3WC

81

3aKOHOMEPHOCTU
(dbopMUpOBaHUS OCHOBHBIX
B3aMMOJIEH CTBUI OPraHU3MOB B
9KOCHCTEMax

26.03.2027

82

MexaHu3MBI BO3ICHCTBHS
3arps3HEHUI pa3HBIX TUIIOB HA
CyOOpraHu3MeHHOM,
OpPraHU3MEHHOM,
MOMYJISIITUOHHOM U
HKOCHUCTEMHOM YPOBHSIX

07.04.2027

83

buocdepa — obmiernianerapHas

https://m.edso00.ru/2X1VG5018




o0onouka 3eman 08.04.2027

84 Yueine B. 1. Bepuazeroro o https:/m.edso0.ru/2X1VG5Q18
ounochepe 09.04.2027
3aKOHOMEPHOCTH

85 CyH.IGCTBO]I:aHI/ISI ouocdepsl 14.04.2027 hutps/im.edso0. VI TOBISZ
KpyroBopoThI BemecTs u

86 6§§COXI/II)MI/I‘ICCKI;IIG LIUKJIBI 15.04.2027 e

87 SOHAIBHOCTE OHOCEPE. https://m.edsoo.r/VSIT6B3SZ
OcHOBHBIE OMOMBI CYIITU 16.04.2027

88 YceroitunBocTh OHOChepsI 21.04.2027 https://m.edsoo.ru/V5JT6B38Z

89 JKOTOTIECKAE KPHSHCEL 1 HX https:/m.edsoo.r/HXCDHPXDJ
MPUYHUHBI 22.04.2027

90 BosaeRcTeie enoneka Ha https://m.edsoo.ru/HXCDHPXDJ
ouochepy 23.04.2027

91 AHTpOHOFeHHvoe BogﬂeﬁCTBvHe Ha https://m.edsoo.ru/HXCDHPXDJ
pacTUTENbHBIN U )KUBOTHBI MUP 28.04.2027

92 OxpaHa npupozs! 29.04.2007 https://m.edsoo.ru/187G37606
OCHOBHBIE ITPUHIIHIIBI

93 YCTOMYUBOI'O Pa3BUTHUS https://m.edso0.ru/187G37606
YEI0BEYECTBA U IIPHPOJIBI 30.04.2027
PanmonansHOE
PUPOIONOIB30BAHUE U

o4 C(I))XII))aHHeHI/IC OMOIIOrMYECKOT O 05.05.2027 s edsoo. /18703600
pa3zHooOpa3us 3eMiu

95 O06o0mIeHne 1 CHCTEeMaTH3aIUS

3HAHUH o0 TeMaM ""DKOJIorus -

06.05.2027




HayKa O B3aMMOOTHOIIEHUSIX
OpPraHu3MOB APYT C APYTOM H
HAJOpPraHU3MEHHBIX CHCTEM C
OKpyXxatolien cpeaon",
"OpraHusMsl 1 cpena oouTaHus'",
"DKOJIOTHS BUAOB U MOMYJIALUs",
"DK0JIOrusl COOOIIECTB.
DKOJOrH4YeCcKrue CUCTEMBI",
"buocdepa - rnodanpHas
skocucrema" / KontpoabHas
pabora o reme "Dxonorus"

96 PesepBHbIit ypok 1 0 07.05.2027
97 PesepBHbIN ypok 1 0 12.05.2027
98 Pe3epBHBIN ypok 1 0 13.05.2027
99 Pe3epBHbIii ypok 1 0 14.05.2027
100 | PesepeHbiif ypox 1 0 19.05.2027
101 | Pesepsibiit ypox I 0 20.05.2027
102 Pe3epBHBIN ypok 1 0 21.05.2027
OBIIEE KOJIMYECTBO YACOB I10 102 75

ITPOTPAMME







IPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHUS K
PE3VJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHON
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NMPoBepPsieMOro
TpeOoBaHMsI

IIpoBepsiemble TPeOOBAHMA K NPeIMETHBIM Pe3yJbTAaTaM 0CBOCHUS
OCHOBHOI 00pa3oBaTe/IbHOI NPOTrPaMMBbI CpeIHero 001ero
oOpazoBaHmusi

CdopMupoBaHHOCTh 3HAHUM O MECTE W POJIM OMOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B dhopMHupOBaHUHT COBPEMEHHOMU
€CTECTBEHHOHAYYHON KapTUHBI MHUpA, B MTO3HAHUU 3aKOHOB TIPHUPOJIBI U
pEIIeHUH KU3HEHHO Ba)XKHBIX COIMAIBHO-3THYECKUX, SKOHOMUYECKUX,
9KOJIOTUYECKUX MPOOJIEM YeI0OBEYEeCTBA, a TAK)KE B PEIIEHUH BOMPOCOB
paloHaIbHOr0 MPUPOIOMNOIH30BaHUS, B POPMUPOBAHUHU IIEHHOCTHOTO
OTHOIIEHUS K MPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIAJIE POCCUNUCKUX H

3apyOeKHBIX YIEHBIX — OMOJIOTOB B pa3BUTHE OUOJIOTHUHU

Bnagenue cuctemoil 3HaHMI 00 OCHOBHBIX METOJAaX HAY4YHOTO
IMO3HAHHs, HCIIOJIB3YEMbIX B OHOJIOTHYECKHUX HCCICOOBAHUAX KUBBIX
O0BEKTOB H JKOCHUCTeM (ONHCAaHHE, W3MEpEHHe, MPOBEICHUE
HAOJIOZICHHI); CIOCOOAMHU BBISBJICHUS M OIIEHKH aHTPOIOTCHHBIX
M3MEHEHHI B IPUPOJIE.

VmMmenne BBIABHUI'aTh THIIOTE3bI, MPOBEPATH NX JKCIICPHUMCHTAJIbHBIMH
cpeacTBamMH, (opMynIHMpys Ledb HCCIENOBaHUS, aHAJIM3UPOBATh
TMOJTYYCHHBIC PC3YJIbTATEI U JCJIaTh BHIBOJBI.

BrisiBIeHHE 3aBHCHMOCTH MCXKAY HUCCICAYCMbIMH  BCJIIMYMHAMU,
00BSICHEHHE MOTY4YEHHBIX Pe3yIbTaTOB U (POPMYIHPOBAHUE BBIBOJOB C

HCI0JIb30BAaHUEM HAYYHBIX ITOHSATUN, TEOPUN U 3aKOHOB

YMeHue BIajeTh CUCTEMOW OWMOJOTMYECKUX 3HAHWH, KOTOpas
BKJIFOYAET: OCHOBOMOJATAIONME OMOJIOTMYECKUE TEPMHUHBI W TIOHSATHS
(>Ku3Hb, KJIETKA, TKaHb, OPraH, OPraHW3M, BUJ, TOMYJISIHUs, SKOCUCTEMA,
ouorieHo3, Orocdepa; METabOIM3M, TOMEOCTa3, KJICTOYHBI UMMYHHTET,
OuocuHTe3 Oenka, OMOMOIMMEPBI, JIUCKPETHOCTb, CaMOpEryJIILus,
CaMOBOCIPOM3BEICHHUE, HACJICICTBEHHOCTb, M3MEHYMBOCTD,
SHEPro3aBUCUMOCTh, POCT U PA3BUTHE);

Ouonoruueckue Teopuu: KieroyHas Teopuss T. IlIBamna, M.
[nelinena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOrO UMMyHHTeTa II.
Opmux, N.1. MeunukoBa, XpoOMOCOMHasi TEOPUsI HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apoasiinieBoro cxojcrsa K. bapa, sBoonnoHHas

teopuss Y. JlapBuHaA, CHHTETHYECKAass TEOPHUS OBOJIOLMUHU, TEOPHUS




anTponorene3a Y. Jlapsuna; teopust Ouoreonenoza B.H. Cyxauépa;
yuenue H.J. BaBuiioBa o neHTpax MHOrooOpasusi U MPOUCXOXKIEHUS
KyJIbTypHbIX pacrenui, ydenue A.H. CeBepuoBa o0 nyTix u
HaIpaBJIeHHUIX dBoJIoNMHU, yaenune B.M. Bepraackoro — o 6uocdepe);
3aKOHBI (€qMHO00pa3usi MOTOMKOB IIEPBOr0 MOKOJIEHUS, PACIICTIICHUS
IPU3HAKOB, HE3aBHUCHUMOIO HacjenoBaHHUs mpuzHakoB . Mennens;
CIIEMJICHHOT'O0 HAacCleAOBaHUs MPHU3HAKOB W HAPYIICHUS CLEIUICHUS
reHoB T. Moprana; roMOJIOTHYECKMX PSIOB B HACIEICTBEHHOM
m3menunBoctn H.M. BaBuioBa; reHernueckoro paBHOBecHus [Ix.
Xapnu u B. Baiinbepra; 3apoxeimeBoro cxoactsa K. bopa;
Oouorenernueckuit 3akoH J. ['ekkernst, @. Mrosuiepa);

NPUHIUIBI (YUCTOTHI TAMET, KOMILJIEMEHTAPHOCTH);

npaBmwia (MuHuMyma HO. JInOuxa, 3K0IOrn4eckoi MUpaMuIbl YHCel,
OMOMACCHI ¥ DHEPTUH);

runote3bl (koanepsatHoi A.M. Omapuna, mepBuyHOro OyiboHa J[Xk.

Xomnaeitna, mukpocep C. Pokca, pudosuma T. Uek)

VYmenue peuiaTb IIOHMCKOBBIC OMOJIOrHYeCcKre 3aJa4H, BBIABIIATH
IMPUYNHHO-CJICACTBCHHLIC CBA3HU MCKOY HCCIICAyCMbIMU
OHOJIOTMYECKUMU 06’beKTaMI/I, nmpouneccaMn W ABJICHUAMH, JCJIATb
BbIBOAbI U ITPOIrHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJILTATOB,

COCTAaBJIATh I'CHOTUIIMYCCKUC CXCMbl CKPCIIMBAHHUA OJII Pa3HBIX TUIIOB
HaCJICAOBAHUA IMPU3HAKOB Yy OPraHU3MOB, COCTAaBJIATb CXCEMbI IIEPCHOCA

BCIICCTB Y DHCPI'MU B O9KOCHUCTEMAX (I_IGHI/I IIMTaHUA, ITMIICBBIC CeTI/I)

YMeHue  ycTaHaBiIMBaTh  B3aUMOCBSI3M  MEXKIY CTPOGHHUEM U
(GYHKIOUSAMH: OPraHOMIOB, KIETOK pa3HBIX TKaHEH, OpraHamMu H
CHUCTEMaMU OpraHOB Yy pAacCTEHMH, *UBOTHBIX M YEJOBEKA; MEXIY
JTariaMy OOMEHa BEIECTB; 3TallaMU KJIETOYHOI'0 LUKJIA U KU3HEHHBIX
LIMKJIOB OPraHU3MOB; 3TallaMU SMOPUOHAJILHOTO Pa3BUTHS; F€HOTUIIOM
u ¢e”orunoMm, ¢eHoTMnoM U (akTOpaMH cpenbl  OOUTaHMS,
IpolleccaMyd  3BOMIOLMHU; JBWXYLUIMMU CHWJIAMH  aHTPOINOIE€HE3a;
KOMITOHEHTaMH pa3IMYHBIX SKOCHCTEM M IPHCIOCOOJECHUSIMU K HUM

OpraHu3MoOB

YMeH#He BBICIAT CYIECTBEHHBIC TTPU3HAKY:

CTPOCHUS BUPYCOB, KIIETOK ITPOKAPHOT U DYKAPUOT; OJHOKJICTOUHBIX H
MHOT'OKJICTOUHBIX OPraHM3MOB, BHUJIOB, OMOr€OI[EHO30B, SKOCHCTEM H
Ooumocdepsl; CTPOEHUS OpraHOB M CHCTEM OpraHOB pPacTEHUH,
YKUBOTHBIX, YEJIOBEKA; MPOI[ECCOB KU3HEACATEILHOCTH, MPOTEKAIO X

B OpraHu3smax paCTeHHﬁ, JKHBOTHBIX M YCJIOBCKA, OMOJIOTMYECKHUX




nporeccoB: oOMeHa BemiecTB (Merabonu3Mm), uHpopManuu U
IPEBpAIlEeHUs] SHEPruu, OpoKeHus, aBTOTPOPHOro U reTepoTpodHOro
TUTIOB TUTaHUs, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
raMmeToreHesa, HSMOpHOreHe3a, MOCTIMOPHOHAIBHOTO  Pa3BUTHI,
Pa3MHOXEHUs, MHANBUIYAIbHOTO PAa3BUTHS OpraHu3Ma (OHTOreHe3a),
B3aUMOJICHCTBUSI TEHOB, TE€TEpPO3UCa; JCUCTBUM MCKYCCTBEHHOTO
orOopa, CTaOWIM3UPYIONIETO, JABIXKYIIETO H  Pa3phIBAIOIIETO
€CTECTBEHHOT0 O0TOOpa; aJUIONATPUYECKOTO W CHUMMIATPUUECKOro
BUJI000Pa30BaHUs; BIUSHUS JBUKYIIMX CHJI 3BOJIIOIIMM Ha TeHO(OH
MOMYJISAIAN; TPUCIIOCOOJICHHOCTH OpPraHU3MOB K cpene oOuTaHus,
YepeqoBaHUsl HANpPaBJICHUM HBOJIOIUHU; KPYroOBOPOTa BEILIECTB H

IMOTOKA SHEPruu B 3KOCUCTEMAX

ChopMHPOBAaHHOCTh YMEHHUSI BBIAEIATH CYIIECTBEHHBIC ITPU3HAKU
BUPYCOB, KJETOK TPOKAPHOT M DJYKapuOT; ONHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX OPraHU3MOB, BUIOB, OMOT'EOLEHO30B M JKOCHCTEM;
0COOEHHOCTH IPOLIECCOB OOMEHa BEILECTB U MPEBPALECHUS SHEPIUH B
KJIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO0 M SHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, Mei03a, OIIOJOTBOPCHHS, PAa3BUTUS U
Pa3MHOKEHUS, UHIMBUIYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOreHesa),
00pbOBI 3a CyIIECTBOBAHKE, €CTECTBEHHOTO 0TOOPAa, BHI000pa30BaHus,
NPUCIIOCOOJIEHHOCTH  OPraHM3MOB K cpele OOWTaHMs, BIMSHUS
KOMITOHEHTOB HKOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHUH B 3KOCHUCTEMax
CBOEHl MECTHOCTH, KPyroBOpOTa BEILIECTB M IPEBpAIECHUS SHEPIUU B

ouochepe

VYmenue HCI0JIb30BATh COOTBETCTBYIOIIME apryMeHThI,
OMOJIOrMYECKyl0 TEPMHMHOJIOIMI0 M CHUMBOJMKY Ul J10Ka3aTelbCTBA
POACTBA OPraHM3MOB Pa3HBIX CHCTEMATHUECKHX IPYIII; B3aUMOCBS3H
OpPraHu3MOB U CpeAbl OOUTaHUS; €IMHCTBA YEIOBEUECKUX pac;
HEOOXOAMMOCTH 310pOBOro o0pa3a KU3HU, COXPAaHEHMs Pa3sHOO0Opasus
BUJOB U DKOCHCTEM KaK YCJIOBUS COCYIECTBOBAHUS MPUPOABI U

4CI0BCUYCCTBA

VYMeHue KpUTHYECKH OIEHUBATh HWHQPOPMAIUIO OMOIOTrHYECKOrO
COZICp)KAHUS; MHTEPIPETUPOBATH ITUYCCKUE ACHEKTHI COBPEMEHHBIX
HCCJICIOBaHUN B ouonoruu, MEIHUITHHE, OHMOTEXHOJIOTHH;
paccMaTpHUBaTh rJ100aTbHBIC 9KOJIOTUYECKUE pOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHIO K HHM COOCTBCHHYIO

MMO3UITUIO




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

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

buosnorus kak Hayka. JKruBble CHCTEMBI U UX U3YUEHUE

1.1

CoBpeMeHHass Ouonorusi — KOMIUIEKCHAas Hayka. buonormueckne HayKH U
u3ydyaeMble UMU TpoOsieMbl. DyHIaMEHTalbHbIE, MPHUKJIAIHbIE W TMOHCKOBBIC
Hay4YHBIC HCCIICIOBAHUS B OMOJIOTHH.

3HavyeHre OWONOrMU B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuHbl Mupa. Ilpodeccun, cBs3aHHBIE ¢ OWonoruell. 3HaueHWe OHWOJOTHH B
MPAKTUYECKON JEeATeTbHOCTH YEJIOBEKAa: MEIULIUHE, CEJIIbCKOM XO3SHCTBE,

IMPOMBIIIIJICHHOCTHU, OXPaHC ITPUPOAbI

1.2

’KuBeie cucTembl Kak npeameT u3ydeHust omosiorur. CBOWCTBA KUBBIX CHCTEM:
€AMHCTBO XMMHUYECKOIO COCTaBa, AUCKPETHOCTb U L EJIOCTHOCTh, CIOKHOCTh H
YHOPSIIOYEHHOCTh CTPYKTYDHI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIIPOU3BEICHHE, PA3APAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3alyy >KUBBIX CHUCTEM: MOJIEKYJISIPHBIA, KIETOYHBIA, TKaHEBBIH,
OpraHu3MEHHBIH, MO YJISIITUOHHO-BUI0BOMH, 3KOCHUCTEMHBIN
(buoreoneHoTuueckuii), OmocdepHpiid. IIpoleccrl, MPOUCXOASIIME B KUBBIX
cucreMax. OCHOBHBbIE NPHU3HAKH XUBOTO. JKW3HBH Kak (opma CyIIecTBOBAHUS

MaTepuu

1.3

MeTtonsl Ouonoruueckoil Hayku. HaGmroneHue, u3MepeHue, SKCIIEPUMEHT,
cucrematusanus, MeTtaaHanu3. [loHdaTHe O 3aBUCMMOM M HE3aBUCHMOH
nepeMeHHou. IInanupoBanue skcrepuMenTa. IlocTaHoBKa M poBEpKa TUIOTE3.
HyneBas runore3za. IloHstue BbIOOpKM U €€ 1OOCTOBEpPHOCTb. Pa3dpoc B
Ouonornueckux JaHHbIX. OIlEHKa JIOCTOBEPHOCTH IIOJIyYEHHBIX pPE3YJbTaTOB.
[IpynunHBl MCKaXKEHHS PE3yJIbTATOB JKCIepuMeHTa. [IoHsATHE CTaTMCTHYEecKOoro

TECTa

Knerka xak Omonorundeckast cucreMa

2.1

Krnerka — cTpykTypHO-GYHKIIMOHAbHAS €IUHUIA KUBOrO. VIcTOpUs OTKPBITHS
kietku. Padotel P. I'yka, A. JleBenryka. Knerounas teopus (T. LlBanH, M.
[Inetinen, P. BupxoB). OCHOBHBIE MMOJI0KEHUSI COBPEMEHHON KJIETOYHON TEOPHH.
MeTobl MOJIEKYJISIPHOM U KJIETOYHOW OMOJIOrUU: MUKPOCKOMHUS, XpoMaTorpadus,
anekTpodopes, METOJ MEUYEHBIX aTOMOB, g depeHraibHOe

HEeHTpU(PyrupoBaHUe, KyJIbTHBUPOBAHHUE KIETOK

2.2

XAMHUYECKUI COCTAaB KIETKH. Makpo-, MUKPO- U yJIbTPaMHUKPO3IEMEHTHI. Bona u

e€ poib Kak pacTBOPUTEIs, peareHTa, y4yacTue B CTPYKTYPUPOBAHUHU KIIETKH,




TEIUIOPEryJISIMU. MUHepaibHblE BeElleCTBa KJIETKH, MX OuoJIorhnyeckas poJb.
Posib KaTHOHOB 1 aHMOHOB B KJIETKE.

buonornueckue mnomumepsl. benku. AMHHOKHCIOTHBIM cocTaB  OEJIKOB.
Crpyktypsl OenkoBoil Mousekyibl. llepBuuHas cTpykTypa Oenka, HeNTHAHAS
CBs3b. BrTopuuHas, TpeTuyHas, 4YeTBEpTHUHAs CTPYKTypbl. JleHaTyparus.
CgoiictBa OenxoB. Knaccudukanus 6enxos. buonoruueckne GpyHKIuu 0€aKoB.
VYraeBonsl. MoHOcaxapuabl, Iucaxapuibl, OJUrocaxapuibl U IOJUCAXapUAbL.
OO0umii mnnaH CcTpoeHHs U (QU3UKO-XMMHUYECKHE CBOMCTBA  YTJICBOJOB.
Bronornueckue GyHKINH YTIEBOIOB.

Jlurmuael. T'mapodunsHo-rHIpodoOHBIE cBoMicTBa. Kiaccuoukanus IMIAIOB.
Tpurmuuepuas!, ¢ochomunuasl, BOCKH, cTepouabl. buonormueckue ¢GyHKIUN
munuaoB. O01mMe cBOMCTBAa OMOIOTHYECKUX MEMOpaH — TEKY4eCThb, CHOCOOHOCTh
K CaMO03aMbIKaHHIO, IOy POHUIIAEMOCTb.

HykneunoBbie kucnotsl. JJHK u PHK. CtpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneotuasl. [Ipunnun komnnementapaoctu. [IpaBuno Yapradhda. Ctpykrypa
JIHK — nBoitnas cnimpainb. MecroHaxoxaenue u ouonornueckue pynknuu JJHK.
Bunet PHK. ®ynknun PHK B kietke.

Ctpoenue wmonekyabl AT®. Makpospruueckue cBsizu B Mmosekyjae ATO.
buonornueckue pynkuun AT®. BoccTaHoBIeHHbIE IEPEHOCUNKH, UX (PYHKIIMH B
kierke. CexkBennpoBanue JIHK.

CtpykTypHas Ouoyorus: OMOXHMMHUYECKHE M OHMO(PU3MYECKHE WCCIICTOBAHUS

coCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJ

2.3

Tunel  KJIETOK: dJyKapuoTHdeckas U  mpokapuorudeckas. CTpPyKTypHO-
(yHKIMOHATIbHBIE 00Pa30BaAHMS KIETKH.

Crpoenue mpokapuoTHueckoil kietku. KierouHnas cTeHka OakTepuil M apxem.
Oco0eHHOCTH CTpOeHHsI TeTepoTpodHOM U aBTOTPO(HON MNPOKAPUOTHUECKHX
KJIETOK. MeCTO 1 poJib TPOKapuoT B OMOLIEHO3aX.

Crpoenue u (yHKIMOHMPOBAHHE JYKapUOTUYECKOW kieTku. [lnasmaTtuueckas
meMmOpaHa (mnazmanemma). CTpykTypa mia3MaTudeckoil MmemOpaHsbl. TpaHcnopT
BEIIECTB  4epe3 IIJIa3MaTU4ecKylo MeMOpaHy: mnaccuBHbIM  (auddysus,
obneruéHHas uddy3us), aKTUBHBIA (IEPBUYHBIM M BTOPUYHBIM aKTUBHBIN
tpancnopt). Ilomymponunaemocts wMemMOpanbsl. PaGoTa HaTpuii-KaaIueBOrO
Hacoca. DHJOLMTO3: MUHOIMUTO3, (aromurTo3. Dx3omuTo3. KieTtoyHas cTeHKa.
CtpykTypa u QyHKIMHM KIETOYHON CTEHKH PacTeHHH, rpruOOB.

Hwuronasma. [uto3ons. LluTockener. [IBuxkeHue wnuromiasmbl. OpraHou bl
kietku. OgHoMeMOpaHHbBIC OpPraHOMIBl KJIETKH: DSHJOMIa3MaTH4YecKas CeTh
(BIIC), anmapart 'odabIxu, TU30COMBI, UX CTpoeHHEe U (HYHKIUU. B3auMocBs3b
OJTHOMEMOpPaHHBIX OpraHou7ioB KieTku. CTpoeHHe IpaHyJISIPHOTO PETHKYJIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [magkuit




(arpanynapHbIid) 3HIOMIA3MAaTUYECKUN peTUKyIyM. CekperopHass (QYHKIMS
anmapara [onpmxu. TpaHCHOpPT BEIIECTB B KJIETKE. Bakyoinm pacTUTENbHBIX
kieTok. Knerounsii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOUBI KJIIETKH: MUTOXOHAPUH, IIJIACTH/IBIL.

Crpoenne u (yHKIMH MUTOXOHIpUN W miacTul. IlepBuuHble, BTOPUUYHBIE U
CIIOKHBIE  IJIACTHIbI  (OTOCHHTE3UPYIOUIMX  JYKApHOT.  XJOPOIUIACTHI,
XPOMOIUIACTBI, JIEHKOIUIACTHI BBICIIUX PACTEHUM.

HememOpannbie opranonasl kietku CrtpoeHne u  (QYHKIUM HeMeMOpaHHBIX
OpraHousoB KJIeTkH. PubGocombl. MukxpoduiameHTsl. MBIIEUHbIE  KJIETKU.
Mukpotpybouku. Knerounsrii nentp. CTpoeHHe W JBWKEHHE XTYTHKOB H
pecHru4eK. MUKpoTpyOOUKH HUTOmIa3Mbl. LleHTprosns.

Anpo. OGonouka sApa, XpOMaTHH, KapuoIUIa3Ma, SAPBIMIKH, UX CTPOCHUE U
¢bynkuuu. Snepusiii OenkoBblif MaTpukc. IIpocTpaHCTBEHHOE pacloyioKeHUEe
XpOMOCOM B HHTep(}a3HOM sipe. benku xpoMaTHHA — TUCTOHBI.

Knerounsie BritoueHuss. CpaBHHUTENIbHAs XapaKTEPUCTUKA KIETOK JYKapHOT

(pacTUTENBHOM, )KUBOTHOM, TPUOHON)

24

AccuMWIISIIAA M TUCCUMHIIIILUAS — JIBE CTOPOHBI Merabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIN W reTepoTpodHbIi. YyacTHe KHUCIOpoaa B OOMEHHBIX
mporeccax. JHepreTmueckoe oOecreueHne KieTku: mpespamenne ATO B
OoOMEHHBIX Tpoleccax. DepMEHTATUBHBIA XapakTep peakluid KJIECTOUYHOro
MeTabomu3ma. DepMEHThI, X CTPOCHHE, CBOWCTBA M MEXaHHW3M JCHCTBUS.
Kodepmentsl. OTinnuust GpepMEHTOB OT HEOPraHUYECKHX KaTalnn3aTopoB. benku -
AKTUBATOPHl M OEIKU-UHTHOUTOPBL. 3aBUCHUMOCTH CKOPOCTH (hepMEHTATHBHBIX
peaKnuii OT pa3IMYHBIX (GAKTOPOB.

[lepBuYHBI CHHTE3 OpraHMYECKUX BemecTB B Kierke. dotocuHTe3. Poib
XJIOPOIIJIAaCTOB B mporecce (orocuHTe3a. CBeroBas W TEeMHOBas  (asbl.
[TponyktuBHOCTH (hoTOCHMHTE3a. BnusHMEe pa3iauyHbIX (PAaKTOPOB Ha CKOPOCTH
¢dorocunTesa. 3HaueHue GOTOCHHTE3A.

XemocuHnTes. PasHooOpaszue opraHu3MOB-XeMOCHHTETHKOB: HUTPUDUIUPYIOIINE
Oaktepuu, xene300aKTepun, cCepoOaKTepuu, BOIOPOJHBIE OaKTepUU. 3HAUEHUE
XEMOCHHTE3a.

Anas’poOHble opraHusMbl. Bunabl Opoxenus. IIponykTel OpokeHuss U HUX
WCIOJIb30BAaHUE YEJIIOBEKOM. AHa’pOOHbIE MHUKPOOPraHU3MBl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OyANTEH OOJIEe3HEH.

AdpoOHBIE OpPraHu3Mbl. DTambl dHEPreTudeckoro odMeHa. IloaroToBUTENbHBIN
aTamn. ' muKomm3 — 6ECKUCIOPOAHOE PACIICTIICHIE TITFOKO3bI.

buonornyeckoe OKHCIIEHHE, WM KJIETOYHOE JbIXaHWe. Poib MUTOXOHApPUN B
nporeccax OMOJIOTUYECKOT O OKU CJICHHUSI. Huxnnueckue peakiuu.

OxucnurensHoe (ochopunmupoBanue. [IpenmyiiecTBa adpoOHOro MyTH OOMEHA




BEIIECTB IIepe]] aHapOOHBIM. D (HEKTUBHOCTH SHEPTETUUECKOr0 0OMEHa

2.5

Peakuuu matpuuHoro cuHte3a. IIpuHIUI KOMIUIEMEHTaApHOCTH B PEAKLMIX
MaTPUYHOT0 CHHTEe3a. Peanmzarus HacaencTBeHHOW nHpopManuu. I eHeTHaecKuii
KOJl, ero cBoicTtBa. TpaHckpumnius — MatpuuHblii cuHTe3 PHK. IIpunHiumns
TPAaHCKPUIIMU: KOMILIEMEHTAPHOCTh, aHTHUIAPAIJIEIIbHOCTh, aCUMMETPUYHOCTb.
Tpancmsauusa u e€ sranbl. Yyactue TpancnoptHeix PHK B OmocuHTese Oenka.
VYcnoBuss O6mocunTe3a Oenka. KoaupoBanue ammuHokucnor. Poss pubGocom B
OuocuHTe3e Oernka.

Opranu3anys TeHoMa Yy TPOKapHOT U dyKapHoOT. Perynsius akTUBHOCTH T€HOB Y
npokapuoT. ['mmore3a omepona (@. XKakob, XK. Mano). Perynsius oOMeHHBIX
npoueccoB B kierke. Kiaerounslii romeocras.

Bupycol — HekseTouHble (OPMBI KM3HM W OOJMraTHbIe HapasuTbl. CTpoeHHE
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

BupycHbie 3a0oneBaHusi uyenoBeka, KMBOTHbIX, pacteHuid. CIIUJ], COVID-19,

COIMAJIBHBIC U MCAUITMHCKUC HpO6J’ICMBI

2.6

Knerounslii 1ukn, ero mepuoAsl u perymsinus. MaTepdasa u  MuTO3.
Oco0eHHOCTH MPOLIECCOB, MpOTeKaroIMX B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  [Ipecunrernueckuit  (MOCTMUTOTHYECKUN), CHHTETUYECKUU |
NOCTCUHTETUYECKUH (IIPEMUTOTUYECKHI) TEpHObl HHTEP(DA3HI.

Marpuunsiii  cunte3 JHK — penmukanusa. Ilpunnuner penmumkanuu  JIHK:
KOMIUJIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBIM CHUHTE3, aHTUNAPAJIEIbHOCTD.
Mexannsm perummkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u
TeroMepaza. XPOMOCOMHBIH Ha0Op KIETKM — KapuoTum. JIUTUIOMTHBIA W
ralulouIHbIM  Habopsel XpomocoM. I'omosnoruusbie XpomocoMbl. [losoBbie
XPOMOCOMBL.

Henenune kietkn — muto3. CTaaguy MUTO3a U NMPOUCXOIAIIME B HUX MPOLECCHI.
Tuner murto3a. KapuokuHes M IUTOKMHE3. buosorndeckoe 3HayeHUE MUTO3a.
Perynsanus mutoTHueckoro nukia kietku. Ilporpammupyemast kiaeTouHast rudens
— amnomnTos.

CDyHKI_lI/IOHaJ'ILHaH Ir¢HOMHKa

OpraHusM Kak 6uosioruyeckas cucrema

3.1

OnHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOTI'OKJIETOYHBIE OpraHu3Mbel U
MHOT'OTKaHEBbIE OPraHU3MBbI.

@opMbl  Pa3MHOXKEHMSI OpraHu3MOB: Oecrosoe (BKJIIOYas BEreTaTUBHOE) U
nonoBoe. Buzabl  Oecnonoro  pa3MHOXKEHHsA: IOYKOBAHUE, CIOPYJISLUS,
(dparmeHTanys, KIOHUPOBAHHUE.

ITonmoBoe pazmHoOxkeHue. [TonoBsle kneTku, o rameTsl. Melio3. Ctaguu Menosa.

[ToBenenne xpomocom B meno3e. Kpoccunrosep. bruonornuecknii cMbica Merio3a




Y TI0JIOBOT O Ipouecca. Meno3 u ero Mecro B )KM3HEHHOM LIUKIIE OPTaHU3MOB.
[IpenzaponpimeBoe pasutrue. ['ameroreHe3 y KUBOTHBIX. IlonoBbIE Kene3bl.
OO6pa3zoBaHue u pa3BUTHE TOJOBBIX KJeTOK. CrepMaToreHe3 U OOTEHE3.
Crpoenue mnojoBbIX KieTok. OIIoJoTBOpeHHE M 3MOPHUOHAIBHOE Ppa3BUTHE
KUBOTHBIX. CITOCOOBI OTITOIOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.
WuauBuayanbHOe pa3BuUTHE oOpraHu3MoB (oHToreHnes). Craaum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jarymkn). Ipodnenue. Tumnbl gpodnenus. OcobeHHOCTH
IpoOJieHNsT MJIEKONUTAIONIMX. 3apObILIIEBbIE JIMCTKH (TacTpyssmus). 3akiagka
OpPraHoB M TKaHEW U3 3apOJBIIIEBBIX JIMCTKOB. B3aMMHOEe BIMSHWE 4YacTel
pa3BHBAIOIIErocs 3apojplma (3MOpHOHANIbHAS WHIYKIMSA). 3akjiajka IJiaHa
CTPOEHUS JKMBOTHOTO KaK pe3yJbTaT HEPapXUUECKUX B3aUMOACHUCTBUN T'E€HOB.
BnusHune Ha »SMOpHOHAJIBHOE pa3BUTHE pa3IMYHBIX (DAKTOPOB OKpYyXKaromien
Cpeapbl.

PocT u pa3Butue xuBoTHbIX. [locTamMOpuonansHelil nepuos. [Ipamoe u Henpsmoe
pa3Butue. Pa3ButHe ¢ Meramopdo3oM y OECIO3BOHOYHBIX M MO3BOHOYHBIX
KUBOTHBIX. buosiornueckoe 3HaueHUE NPSAMOIO0 M HENPSIMOIo pas3BUTHUSA, UX
pacnpocTtpaHeHue B mpupoge. Tumbel pocta >XKMBOTHBIX. DaKTOpbl pEryslUU
pocTa XKHUBOTHBIX W uenoBeka. CTaiuu MNOCTAIMOPUOHAIBHOTO Ppa3BUTHUS Y
KUBOTHBIX U yesnoBeka. [leprospl oHTOreHesa yenoBeka.

Pasmuoxkenne u pasButue pacrenumit. ['amerodputr u cmopodut. Meiio3 B
JKU3HEHHOM TIMKJe pacreHuid. (OOpa3oBaHue crmop B TIpolecce Menosa.
I'ameTtorenes y pacreHuil. OIUIOOOTBOPEHHE W  pa3BUTHE PACTUTEIbHBIX
opranu3moB. J[BoifHOe OIIO0TBOPEHNUE Y IIBETKOBBIX pacTeHuil. O6pa3oBaHue u

Pa3BUTHUEC CCMCHU. MexaHu3MBbl PETysIOU OHTOTI'CHE3a Y paCTeHI/Iﬁ " J)KUBOTHBIX

3.2

I/ICTOpI/ISI CTAaHOBJICHUA MW  pa3BUTUA TCHCTUKM KAK HaAYKH. OcHOBHEIC
TCHETUYECKUE IOHSITHS U CHUMBOJBL [ OMOJIOTHUYHEIE XpOMOCOMBI, aJUICJIbHBIC
I'CHbI, AJIbTCPHATUBHBLIC IIPHU3HAKU, ,Z[OMI/IHaHTHBII\/'I u peHCCCHBHBIP’I IIpU3HAK,
roMo3uroTa, rerepo3urora, 4YucCTas JIMHUA, FI/I6pI/I,Z[BI, I'CHOTHUII, (beHOTI/IH.
OcHOBHEIE MCTOABI T'CHCTHUKH: FI/I6pH,Z[OHOFI/I‘ICCKHI>’I, HHTOHOFHQGCKHﬁ,

MOJIEKYJISIPHO-T €HETUYECKH I
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Monorubpunnoe ckpemuBanue. [1epBoiii 3akoH MeHels — 3aKOH eTMHO00pa3us
TUOpUIIOB TIEpBOro mMoOKoJieHus. [IpaBuiio aoMUHHMpOBaHus. BTopoil 3akoH
Mengenss — 3aKOH pacilerieHds NOpu3HakoB. lldTosnornueckue OCHOBBI
MOHOTHOPUIHOTO CKpelrBaHus. [ More3a YuCTOThI raMeT.

AHanmusupyomiee ckpenBanue. [IpoMeXyTOUHBIM XapakTep HacaeqO0BaHUS.
Pacmienienne npu3HakoB Npyu HEMOJIHOM JTOMHUHUPOBAHHH.

Jurubpunnoe ckpeuBanue. Tperuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO

HacCJICa0BaHUA IPHU3HAKOB. ]_[I/ITOJ'IOFI/I‘—IGCKI/IC OCHOBBI I[I/IFI/I6pI/I)1HOl"O




CKpEIIMBaHU.
Cuennennoe HacienoBanue npusHakoB. Paborel T. Moprana. CuemsieHHoe
HACJIeI0BAaHUE TE€HOB, HApyILIECHHE CLEIUIEHHS MEXKIy IeHaMH. XPOMOCOMHas
TEOPHUsl HACIEACTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M OIpeAeIeHUs Ioja. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHsIlii M rereporaMeTHbId MoJl. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMOCOM. HacimenoBaHue IpU3HAKOB, CLEMJICHHBIX C
IOJIOM.

I'enotun kak nenoctHas cucrema. Ilnedorponus — MHOKECTBEHHOE NEHCTBHE
reHa. MHOXECTBCHHBIM ajulenu3M. B3auMoIelCTBHE HEaUIEIbHBIX I'€HOB.

Komnnementapaocts. Dnuctas. [lomumepus
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BzanmMopeticTBre reHOTHIIA U cpebl Ipu (GopmupoBaHuu Genoruna. I3MeHYUBOCTh
npu3HaKkoB. KauecTBEHHbIE M KOJMYECTBEHHBIE IMPHU3HAKUA. BUIbl M3MEHYMBOCTH:
HEHACJICJCTBEHHAS U HACJIEJCTBEHHASI.

MomudukaimonHas ~ W3MEHYMBOCTb.  Ponb  cpenbl B (pOpMHpPOBAHUU
MoauukaroHHON n3MeHunBocTH. HopMa peakimy npusHaka. BapuanroHsblil psag
u BapuanmonHas kpuBas (B. MWoranncen). CgoiictBa Moau(pUKaMmOHHOM
M3MEHYUBOCTH.

T'enoTunmnueckast n3amMeHIUBOCTL. CBOMCTBA F€HOTUIINYECKON M3MEHUYNBOCTH. BUIbI
TeHOTUITUYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, My TallMOHHASI.

KomOuHaTHBHAsT HM3MEHYMBOCTh. Meiio3 W TIOJOBOM Tpolecc — OCHOBA
KOMOMHATUBHON W3MEHYUBOCTH. POIb KOMOMHATUBHON M3MEHUYMBOCTH B CO3JAHUH
TEHETUYECKOT0 Pa3HO00pa3us B Mpe/ienax OJJHOTO BHUIA.

MyTtanronHasi '3MEHYMBOCTh. BUpl MyTalMii: TeHHbIE, XPOMOCOMHbBIE, TEHOMHBIE.
CroHTaHHbIE W WHAYUMPOBAHHBIE MYTallMM. SAepHbIE U IUTOIIa3MaTHUECKUE
MyTauuu. CoMaTUYECKHUE U MOJIOBbIE MyTaluu. [[pyuMHbBI BOSHUKHOBEHHSI MYyTallUH.
MyTarenbl ¥ WX BJMSHUE Ha OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOIO
nporiecca. 3aKOH TOMOJIOTMYECKHX PSAIOB B HacaeACTBeHHOM n3mMeHnunBoctu (H.M.

BaBI/IJ'IOB). BHCH,I[epHaH N3MCHYMBOCTH U HACJICACTBCHHOCTD

3.5

Kapuotun denoBeka. MexayHapolHas mporpaMma HCCIEIOBaHUS T'€HOMa
yeynoBeka. MeToabl  M3y4eHHMs] TEHETUKHM  YeJIOBEKa: T'€HEaJOrMYecKuid,
OJIM3HEIOBEIH, IIUTOr€HETUYCCKHI, MOMYJISIUOHHO-CTaTUCTUY€CKUH,
MOJICKYJISIPHO-T €HETUYECKHH. CoBpemMeHHOe onpeneyeHne TeHOTHUIIA:
MOJIHOTEHOMHO€ CEKBEHHPOBAHUE, T€HOTUITMPOBAHUE, B TOM YHCJIE C MOMOIIIBIO
[MIP-anamu3a. HacnencrBeHHble  3a0oiieBaHMS  4elIOBEKAa. [ €HHbIE U
XpOMOCOMHBIE 0ose3Hn YeJI0BeKa. bone3nn c HaCJIEeICTBEHH O
MIPEIPACIIONOKEHHOCTHIO. 3HAYCHNE MEIUIIMHCKONW T'€HETHKH B TMPEIOTBPAIICHUN

U JJEUEHUN TeHETHUECKUX 3a00eBaHni yenoBeka. CTBOJIOBBIE KIETKHU




3.6

JomecTrkanuus u cenekuus. 3apoxaeHUe CeNeKIUH U JoMecTukanuu. Yuenne H.H.
BaBuiioBa 0 1eHTpax MPOUCXOXKACHUS M MHOTOOOpasvs KyJIbTYpHBIX PACTEHUH.
Ponb cenexkuuu B co37aHMU COPTOB PACTEHHMI U MOPOJ KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH T'OMOJIOTMYECKHX PSJIOB B HAcCIEACTBEHHOM u3MeHunBoct H.U.
Bagsuiosa, ero 3HaueHHe 1J1s1 CENIEKIIMOHHON pabOTHI.

MeTtonpl ceneKuMOHHONW paboThl. McKyccTBeHHBIM OTOOp: MacCOBBIM U
VHIUBUlyaIbHBIN. DTarsl KOMOMHAIIMOHHOH CCIICKIIMH. UcneiTanue
NpOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C MOMOIIBIO OIEHKHU
(eHoTHIIa TOTOMCTBA U OTOOP IO TEHOTHITY ¢ moMoInbko aHamm3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJEKIIMOHHON paboThl. PaguanioHHEI 1
XAMHYECKUH MyTareHe3 Kak WCTOYHHK MYTallMd y KYJIbTYpPHBIX (opm
opraHu3sMoB. Mcnonb30BaHME TE€HOMHOIO PEOAKTUPOBAHUSA U METOHOB
pexomOuHaHTHBIX JIHK 117151 mosmydeHust HICXOAHOTO MaTepuaa s CeJISKIINH.
[Tonydenne mommruionoB. BHyTpuBHmOBas TuOpumu3aiys. bim3kopoacTBeHHOE
CKpelMBaHue, WM WHOpUAMHT. HepojCTBEHHOE CKpEIMBAHWE, WM ayTOPHUJIMHT.
I'ereposuc u ero nmpuuunsl. Mcnonb3oBanue rerepo3uca B cenekimu. OTaanéHHas
ruopuanzanms. [Ipeogonenne Oecruioausi MEKBUIOBBIX THOPUAOB. JlOCTHIXKEHUS

CCJICKIINHN paCTCHI/Iﬁ N XKNBOTHBIX

3.7

OOBeKTHI, UCNOB3yEMbIE B OMOTEXHOJOTHH, — KIIETOUYHBbIE U TKAHEBBIE KYIbTYPBHI,
MUKPOOPTaHU3MBI, WX XapaKTepucTHKa. TpaauinuoHHas  OWOTEXHOIOT US:
xneborneyeHne,  MOMYYeHHE  KHCIOMOJIOYHBIX  TPOAYKTOB,  BHHOJENHE.
Muxkpobuonorndeckuii cuHTe3. OOBEKTHI MHKPOOHMOIOTHYECKUX TEXHOJOTHA.
[IpousBogcTBO  Oenmka, aMHHOKHCIOT W BUTaMHHOB.  VIcKyccTBeHHOE
OIUIOAOTBOpPEHUE. PEKOHCTpYKIMS SUIEKICTOK U KJIOHUPOBAHUE IKUBOTHBIX.
Merton TpaHCIIaHTAlUU SJEp KIETOK.

XpoMocoMHasi W TeHHas WHXeHepus. VCKyCCTBEHHBIM CHHTE3 TeHa |
KOHCTpyupoBanue pekomOuHaHTHBIX JIHK. JlocTmkeHHs © MepCHeKTHBBI
XpOMOCOMHOW M TE€HHOM WHXXeHepuu. MeauiuHCKue OHOTEeXHOJOTHH.

Hcnonp30BaHKue CTBOJOBBIX KIETOK

Cucrema u MHOFOO6paSI/Ie OPraHu4YcCKoOro Mupa

4.1

buonornueckoe  pazHooOpasume  opranuzmoB.  CoBpemeHHas — cucrema
oprannyeckoro wmupa. I[IpuHnunsl kinaccupukauuu opraHu3mMoB. OCHOBHBIE
CHUCTEMATHU4ECKHE I'PYIIITBI OPraHU3MOB.

OCO0EHHOCTH CTPOEHHUS U KU3HENEATEIbHOCTH OJHOKJIETOYHBIX OpraHU3MOB.
BakTepun, apxeu, OMHOKIETOYHBIC TPHOBI, OIHOKIETOYHBIE BOJOPOCIH, APYyTUe
npoTUCThl. KooHManbHbIe OpraHu3Msl. [[BHKEHUE OAHOKIETOYHBIX OPraHU3MOB:
amMEOOMIHOE, JKTYTHKOBOE, PECHUYHOE. 3alUTa y OJHOKJIETOUYHBIX OPraHHU3MOB.

PaznpaxuMocCTh y OTHOKJIETOUYHBIX OPraHU3MOB. TaKCHChbl




4.2

MHoOrokaeTouHblie pacTeHus. B3auMocBs3b 4acTell MHOTOKJIETOYHOI O OpraHu3Ma.
TkaHu, Oopranbl U CHUCTEMBl OPraHOB MHOIOKJIETOYHOrO opraHusma. OpraHnusm
Kak eAauHoe 1enoe. TkaHu pacTeHuil. Tumbl pacTUTENbHBIX TKaHEHM:
oOpa3oBarenpHas, TMOKPOBHAs, MPOBOJAIIAS, OCHOBHAs, MEXaHHYECKas.

OcobenHocTu cTpoeHust, PYHKIIUH 1 paclioNoKEHUsI TKAaHEH B opraHax pacTeHUI
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BereraTuBHbBIE U reHEpaTUBHBIEC OpraHbl pacTeHUi. OYHKIUHU OPraHOB U CHUCTEM
opranoB. Kapkac pacrenuii. J|BuxeHrne MHOTOKJIETOYHBIX PACTEHU: TPOIIU3MBI U
Hactuu. lloryomenue BOXBI, YIJIEKUCIOrO Ta3a M MHUHEpAJbHBIX BELIECTB
pactenusmu. J{pixanue pacteHuid. Juddysust razoB uepe3 moBEpXHOCTh KIIETKH.
TpancnopTHble cuCTeMBbl pacTeHHMil. Bbinenenwe y pacteHui. 3ammra |y
MHOTrOKJIETOUHbIX pacTeHuil. Kyrtukyna. CpeacTBa MacCUBHOM M XUMHUYECKOM
3aIUThl. OUTOHLUIBI.

PazgpaxxuMocTe M peryssiuus y opraHu3MoB. PaznpaxuMocTs M perymsiuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PoctoBric BCIICCTBA U UX 3HAYCHUC

4.5

MHOroKJIeTOYHbIE  JKUBOTHBIE. B3auMOCBSI3p  4acTeld  MHOTOKJIETOYHOTO
opranu3ma. TkaHU, OpraHbl U CHCTEMbl OPraHOB MHOTOKJIETOYHOTO OpraHU3Ma.
OpranusMm kak enuHoe nenoe. ['omeoctas. TkaHM KUBOTHBIX U 4YenoBeKa. THIIbI
JKHUBOTHBLIX TKaHEH: SIUTEC/IMaJIbHas, COCAUHUTCIIbHAA, MbIIICUHAsdA, HCPBHAasd.
OcobenHocTH CTpOeHHMs, (YHKIMI M PACIOJOXKEHUS TKaHEH B OpraHax

JKHUBOTHBIX U YE€JIOBCKA

4.6

Oprasbl U CUCTEMbI OPraHOB >KMBOTHBIX. DYHKIIMM OPraHOB U CUCTEM OPTaHOB.
Omnopa Tena opraHu3moB. CkeneTbl OJHOKJIETOYHBIX W  MHOTI'OKJIETOYHBIX
*KUBOTHBIX. HapyxHblil u BHyTpeHHUM ckener. CTpoeHUE U TUIBI COECTUHEHUS
KOCTEM.

JIBmkeHue MHOTOKJIETOYHBIX KUBOTHBIX. [luTanue kuBOTHBIX. [luTaHue
MO3BOHOYHBIX XKUBOTHBIX. J[pIxaHue kxuBOTHBIX. KoxkHOE nbrxanue. XKabepHoe u
NETOYHOE JbIXaHUE.

JlpIXaHue TO03BOHOYHBIX JKMBOTHBIX. OBOJIIOIIMOHHOE YCJIOXXHEHUE CTPOCHUS
NErKMX MO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenpHas cucrema 4venoBeka. MexaHusm
BEHTWJISIMU JIETKUX y NOTHALl W MJIEKONUTAKOMMX. TpaHCIOpPT BEUIECTB Yy
OpraHu3MoB. TpaHCIOPT BEIIECTB y >KMBOTHBIX. KpoBEeHOCHas cucrema u eé
opranbl.  KpoBeHocHas  cucremMa  TO3BOHOYHBIX  KUBOTHBIX.  Kpyru
KPOBOOOpAIIECHUS. DBOJIIOIMOHHBIE YCIOXKHEHHS CTPOCHHS KPOBEHOCHOM
CUCTEMbI ITO3BOHOYHBIX >KMBOTHBIX. Bpinenenue y opranu3moB. Beigenenue y
*KUBOTHBIX. CoKkpaTuTenbHble Bakyosu. Opransl BoiaeneHus. CBs3b MOJIOCTH TeNa
C KPOBEHOCHOW M BBIICIUTEIBHONW CHCTEMaMH. BplaeraeHue y I03BOHOYHBIX
JKUBOTHBIX. 3allUTa Yy MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpoBBI U uUX

MIPOU3BO/IHBIE.




PaznpaxuMocTh ¥ peryisnus y opraHu3MoB. Pa3pakuMoCTh Y OJTHOKIECTOYHBIX
oprann3MoB. Takcucel. Pa3npakUMOCTh W peryisiius Yy MHOTOKJICTOYHBIX
pacteHuil. PocToBbIE BellleCTBA U UX 3HAUYCHUE.

HepBHas cucrema u peduieKTOpHAs PEryisiius Y MHOTOKJIETOYHBIX JKHBOTHBIX.
HepBHas cuctema u e€ oTaemnsl. DBOMOIMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOU
CHCTEMBI Y )KHBOTHBIX.

Pazpaborka anroputmMoB u mporpamMm uist d(QPEeKTHBHONH (HYHKIIMOHAIBLHOU
AHHOTAIlMM  TEHOMOB, TPaHCKPUTITOMOB, MPOTEOMOB,  MeTab0JIOMOB

MUKpPOOPraHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA

OpFaHI/IBM YCJIOBCKA 1 €TI0 310PpOBLEC

5.1

OpraHbl ¥ CUCTEMBI OpPraHoB 4esioBeka. OTAeNbl FOJOBHOI'O MO3Ta MO3BOHOYHBIX
KHUBOTHBIX. Pedekc u pednexropHas nyra. be3ycioBHbIE U YCIOBHBIE
pedrexcol. ['ymMopanbHas perymsiuuss W SHIOKPUHHAS CHUCTEMa >KUBOTHBIX H
yenoBeka. JKene3bl SHIOKPUHHON CUCTEMBI U UX TOPMOHBIL. JleiicTBHe TOPMOHOB.
B3aumocBsi3p HEpBHOW M HHAOKPHUHHOM cucteM. [umoranamo-runodusapHas

cucreMa. Pedrexc u pediektopHas nyra. beycinoBHbIe U yCIOBHBIE PeQIIEKChI

5.2

3amuTa opranu3ma ot OonesHel. IMMyHHas cucrtema 4esnoBeka. KieTouHslil u
TyMOPaJIbHBIA HWMMYHHUTET. BpOXAEHHBIA, NpUOOPETEHHBIN crenuduyecKuit
uMMyHUTeT. Teopuss KIOHaNbHO-ceneKTuBHOro uMmyHurtera (IL.Dpnux,
®.M.bepuer, C.ToneraBa). BocmanurenbHble OTBEThl OpraHu3moB. Pouib

BPOXKIEHHOTO IMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHU
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KpoBenocnast cucrema u e€ opransl. Cepaile, KpOBEHOCHbIE COCYIbl U KPOBb.

Kpyru kpoBooGpamienus. Pabora cepaua u e€ peryisanus
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HLIX&HI/IG YCJIOBCKA. ,211/1(1)(1)}731/15[ Ta30B 4€PE3 MMOBCPXHOCTh KIICTKH. HBIX&TCHBH&SI
CHUCTEMA YCJIOBCKA. HLIX&TGHBH&H IMMOBCPXHOCTD. PCFYJ'IHIII/ISI AbIXaHUs.

JlpIxaTenbHbIe 00bEMBI

5.5

HI/IH_ICBapI/ITeJIBHaﬁ cucreéMa 4YcCJIOBCKA. OTI[CJIBI NMUIICBAPUTCIIBHOI O TpPAKTA.
HI/IHleBapI/ITGJ'IBHI)Ie KCIIC3bI. BHy’[’pPIHOJ'IOCTHOC u BHYTPUKJIICTOYHOC

IMUIICBAPCHUC

5.6

ITokpoBel u mx mnpousBogHbie. Opransl BbiaeneHus. I[louku. CtpoeHue u
¢yHKUMOHNMpOBaHHE HehpoHa. PUIbTpalys, ceKpelrs U 00paTHOE BCAChIBAHUE

KaK MEXaHU3Mbl pabOThl OpraHoB BblieneHus. OOpazoBaHuE MOYH Y YEJIOBEKA

5.7

I[BI/I)KGHI/IC YeJIoBeKa: MpIeuHas crucrema. CKelleTHBIC MBIIIIBI XU HUX pa60Ta.

CTpoeHue U TUIbI COEIMHEHUS KOCTEN

Teopus aBomronnu. Pa3Butue xu3nu Ha 3emiie

6.1

OpomounonHas teopuss Y. JlapBuHa. Ilpeanocbulkh  BO3HMKHOBEHUS

napsuHu3Ma. JKu3Hb U HaydHas AearesnbHocTh Y. JlapBuHa.




JBrxyme cuibl 3Bomonuu BUAOB 1o Y. JlapBuHy (BbICOKas MHTEHCHUBHOCTH
pa3MHOXKE€HUSI OpraHM3MOB, HACJEJCTBEHHAas HW3MEHUYUMBOCTb, Oopbba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD).

Odopmienne cuHTeTHueckoil Teopuu 3Bosonuu (CTD). Heitrpansnas Teopus
sBomonnu. CoBpeMeHHas HBOJIIOLIMOHHAS OMONIOrus. 3HAueHHE HBOJIIOLMOHHOMN

Teopuu B POpMUPOBAHUY E€CTECTBEHHO-HAYYHON KapTUHBI MUPa

6.2

[Tonmynauus kak sJaeMeHTapHas eAuHHIa 3BOMIONUU. COBpEMEHHBIE METOIbI
OLIEHKM TEHETUYECKOr0 pa3sHooOpaszus M CTPYKTypbl monyisiuil. V3meHeHue
reHo(oH/Ia TOMYJSLIMUA KaK d3JIEMEHTapHOE »JBOJIIOLMOHHOE sIBIEHHE. 3aKOH
reHeTudeckoro papHoBecus J[x. Xapau, B. BaiinGepra.

DOnemeHTapHble (aKTOpPhl (OBMKYIIME CUJIBI) OBOMIOUMHU. MyTallMOHHBIHA
nporecc. KomOunaTuBHas wu3MeHUHMBOCTh. Jlpeiid reHoB — ciydaiiHble
HEHAIpaBJICHHbIE W3MEHEHHs 4YacTOT ajuiened B monysinuax. Oddexr
OCHOBATEIIA. Murpauuu. N3omauus IO JIALIAN: reorpapuueckas
(mpocTtpancTBeHHas), Ononaorunyeckas (penpoayKTUBHAs).

EcrectBennplii 0o10Op — HampaBmsttouwmit  ¢axktop 3Bomonuu.  DPopMel
€CTECTBEHHOr0  0TOOpa: JBMXKYILIMHM, CTaOWIM3UPYIOLIUM, pa3pblBaIOLIMi
(mu3pyntuBHbIN). [Tos10BOI 0TOOD.

[Ipucroco0IeHHOCT, ~ OpPraHW3MOB  KaK  pe3yidbTaT  MHUKPOIBOJIOLHUU.
Bo3HuKkHOBEHHE  MpUCIIOCOOJEHHMM Yy  opraHu3mMoB.  ApoMopdo3bl U
uanoanantauuu. [Ipumepsl npucnocobienuit y opranu3mMoB. OTHOCHTENbHOCTD
HPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u cTpykrypa. BupooOpa3oBaHue Kak pe3yJbTaT
MUKposBomonuu. M3omsiuus — kioueBoil (aktop BuaooOpazoBanus. Ilytu u
CIOCOOBI BH1000pa30BaHMS: aJIONaTPHIECKOE (reorpaduueckoe),
CUMIIATpUYECKoe  (PKOJOTUYECKOe),  «MTHOBEHHOE»  (TIOJIMILIONIU3allus,
rubpuanzays). JIuTensHOCTh SBOTIOIMOHHBIX MPOIIECCOB.

MexaHnu3mbl GOpMUPOBAHUS OHOJIOTHYECKOro pa3Hoo0pasusl.

Ponp sBOMIONMOHHOI OHONOTMU B pa3pa0OTKe HAYYHBIX METOIOB COXPaHEHHS
O6uopaznooOpasusi. MUKpPOIBOMIONUS W KOJBOJIOLHMS TAapa3sUTOB U HUX XO35EB.
MexaHnu3mbl HOPMHUPOBAHUS YCTOMUHMBOCTH K @aHTUOMOTHKAM U CIIOCOOBI OOpbOBI

Cc HeH

6.3

MeTtoasl u3ydeHuss MakpodsBomonuu. I[laneoHTorornyeckne MeTOnbl W3YYCHUS
sBomonuu. [lepexoausie GopMbl U GUIOreHETHYECKUE PSIIbI OPraHU3MOB.
Buoreorpaduyeckue MeToasl u3ydeHus 3Booruu. CpaBHeHUEe GJIopsl U (hayHbI
MaTEpPHUKOB U OCTPOBOB. buoreorpaduueckue odmactu 3eman. Bunb-sHaeMuku u
PEITUKTEI.

OMOpHOIOTHUECKHEe M CPaBHUTEIbHO-MOP(POIOTHYECKHE METOAbl H3YUYCHHUS




HBOMIONMH. ['€HEeTMUEeCKne MEXaHHM3Mbl HBOJNIOIUU OHTOTCHE3a M TOSBIICHUS
SBOJNIIOIIMOHHBIX  HOBIIECTB. [ OMOJIOTMYHBIE W  aQHAJOTUYHBICE  OPTaHBHI.
PynumenTtapasie  opraHbl W aTaBU3Mbl.  MOJEKYJISIpHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTEeMaTH4YECKHE  METOABl  HM3YyYCHHS  SBOJIOIHH.
['omonornunasie TeHbl. COBpEMEHHBIE METOABI MOCTPOSHUS (DUIIOTEHETHYECKIX
JIePEBbHEB.

XPpOMOCOMHBIE MYTAllUU U HBOJIOLIUSI TEHOMOB.

O6mme 3akoHOMepHOCTH (mpaBuiia) sBosronMH. HeoOpaTumMocTh 3BOMIOLHH.

AnanTtuBHas paguanusa. HepaBHOMEPHOCTb TEMIIOB 3BOJIIOLIUH

6.4

Hayuynple rumore3sl NpPOUCXOXKIEHUS >KM3HM Ha 3emie. AOuoreHes u
naHcrnepmus. JloHayuHble IPEICTaBICHUS O 3aPOKICHUU KU3HU (KPEALMOHU3M).
['nnore3a NOCTOSHHOIO CaMO3apOXKIEHUS J)KU3HU U €€ OMPOBEPKEHUE OIBITAMHU
®. Penu, JI. Cpnamnannanum, JI. Ilacrepa. IlpoucxoxkieHue IKU3HU U
acTpoOuoJIorus.

OcHOBHBIC 3Talbl HEOPraHWYECKOW sBosonnu. [lmanerapHas (reonorudeckas)
IBOMIOLUS. XHMMHMUYECKas »HBOJMIOLMS. AOHOreHHBbIH CHHTE3 OpraHu4YecKuX
BemlectB n3 Heopranmdeckux. Ombir C. Mumnepa u I'. Opu. O6pazoBanue
nonuMepoB U3 MoHoMmepoB. KoanepatHas runote3a AWM. Omapuna, rumoresa
nepsuuHoro OynpoHa JDk. XosjaeiHa, reHermyeckas rumore3a [. Mémnepa.
Pu6osumer (T. Yek) u runoreza «mupa PHK» VY. I'mnGepra. dopmupoBanue
MeMOpaH 1 BOZHUKHOBEHHUE TPOTOKIIETKH.

Hctopus 3emsmm u meronsl €€ usyueHus. Mckornaemple OpraHMYECKUE OCTATKH.
I'eoxpononorust u e€ meroasl. OTHOCHTENbHAs U aOCOMIOTHAS T'€OXPOHOJIOTHSL.
['eoxpoHoOrnyeckas mKaja: 30Hbl, 3pbl, IEPUO/IbI, SITOXH.

HavanbHble 3Tanbl opraHn4yeckod 3Bostoluu. [losiBiIeHHe M 3BOMIOIUS MEPBBIX
KJIETOK. OBoJronusi Merabonu3sma. BO3HUKHOBEHHE TEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKH KaK aHaJIor MepBBIX Ha 3eMJie COOOIIEeCTB.
CrpomaTonuThl. [IpokaproTsl U 3yKapHOTHI.

[Tpoucxoxxaenue 3ykapuoT (cuMOMoOreHes). OBOIOIMHOHHOE IPOUCXOXKICHUE
BUpPYCOB. IIponcxXOoXkaeHHMe MHOIOKJIETOYHBIX OpraHu3MoOB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYyIII MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE JTalnbl HBOJIONUU BBICHIMX pacTeHuil. OCHOBHBIE apoMop(o3bI
pactenuii. Beixox pacrenunii Ha cymy. [losBieHue CHopoBbeIX pacTeHUH U
3aBoeBaHue umu cymu. CemeHHble pacTreHus. [IponcxokaeHue IBETKOBBIX
pacTeHuil.

OCHOBHBIE 3Tanbl 3SBOJIOLMUU KUBOTHOrO MHpa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Benpckas dayna. KemOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX
TunoB. IlepBbie XopaoBbIe KUBOTHBIE. JKN3Hb B BOJE. DBOJIIOLNS TO3BOHOYHBIX.

[Mpoucxoxnenne ampuobuii u pentunmii. [IponcxoxaeHne MIIEKOMUTAIONINX U




ntun. [lpuxiun kmoueBoro apomopdosa. OcBoeHHE O€CO3BOHOYHBIMH U
MI03BOHOYHBIMH KUBOTHBIMU CYIIIH.

PasButue xu3HM Ha 3emiie IO 3paM U IEepUOJaM: apXeu, MPOTEPO30M, MaIeo30u,
Me3030, KaitHo30#. OOmas XapakTepuCTHKa KiuMaTa | T'eO0JIOTHYECKHUX
nporieccoB. [TosBieHre U pacBeT XapaKTepHBIX OPraHU3MOB. YTiieoOpa3oBaHue:
€ro ycJOBHUS U BIMSIHHE Ha Ta30BbIil cocTaB aTMOC(hepHI.

MaccoBble BBIMHpPaHUSI — SKOJOTMUECKME KpHU3UChl mnpouuioro. Ilpuunubl u
CIIEZICTBUSL MAacCOBbIX BbIMUpaHUil. COBpPEMEHHBIH 3KOJOTMYECKHM KPHU3HC, €ro

0CcO0EHHOCTH

6.5

Pazgensl u 3amaunm  anTpomnojoruu. Mertoasl aHTpomnosioruu. CTaHOBJIEHUE
IPECTAaBICHUN O IPOUCXOKIECHUU YesioBeka. COBpEMEHHbIE HayYHbIE TEOPHH.
CxoncTBO uenoBeka C KUBOTHBIMU. CHCTEMATHYECKOE IOJIOKEHUE YEeIOBEKa.
CBugerenbcTBa  CXOJCTBA  4YEJIOBEKA C  JKMBOTHBIMU:  CPaBHUTEIHHO-
Mopdooruueckue, AMOPHOJIOTUYECKHUE, (131 0JI0r0-0MOXUMHYECKHE,
noBeaeHueckue. OTIINYHS YeI0BEKa OT )KUBOTHBIX. [IpIMOX0KIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHE FOJIOBHOTO MO3ra U BTOPOW CUTHAJIBLHOU
CUCTEMBI.

JBuxyime cuibl (pakTopel) aHTPOMOreHe3a: OHOJOTHYECKHEe, COILUATbHBIE.
CooTHomreHre OMOIOrHYECKUX U COLIMATIBHBIX (JaKTOPOB B AHTPOIIOTCHE3E.
OcCHOBHBIE CTaJIMM aHTPONOreHe3a. ABCTPAIONUTEKH — IBYHOTUE MPEIKU JHOCH.
YenoBek  yMmenblid, MNEpBbIE U3TOTOBJIEHUSA  Opyauil Tpyaa. Yesoek
NPSIMOXOSIIIIMA M TIEPBBIA BBIXOJ JHOJeH 3a mnpeaensl Adpuku. Yemopek
reiienp0eprckuii — oOUMA MPEeaoK HEaHIEePTalbCKOTO YellOBeKa M YelloBeKa
pasymHoro. YenoBek HeaHAEPTAIbCKHI Kak BHUJ JIOJEH XOJOJHOrO KJIMMAaTa.
UYesioBeK pa3yMHBIM COBPEMEHHOTO THWIA, JICHUCOBCKUU 4YEJIOBEK, OCBOEHHUE
KOHTHHEHTOB 3a TipenesnaMu AQpuKHu.

DBOMIONMST COBPEMEHHOTO 4YeloBeKa. EcTecTBEHHBIH OTOOp B MOMYJISIUAX
yenoBeka. MyTalmoHHbIN mponecc u noaumopdusm. [lonmynsiuoHHbIE BOJHBI,
npeiid reno, murpanus U «3(pdexT ocHoBaTeN » B MOMYJIALIUAX COBPEMEHHOTO
YyenoBeKa.

UYenoseueckue pacel. llonstme o pace. bonbmme pacel:  €BpoleonHas
(eBpasmiickasi), aBCTpaJio-HerpougHasi  (dKBaTOpHajbHAs), MOHTOJOHIHAS
(asmarcko-amepuKkaHckasi). Bpems u myTu pacceieHHs 4eloBeKa MO IUTaHETe.
EnunctBo  dyenoBeueckux pac. HaydHas  HeECOCTOATENbHOCTh  pacu3Mma.
[IpucnocoOaeHHOCTh 4YeOBEKa K pa3HBIM YCJIOBUSM OKPYXKAIOIICH Cpebl.
Brusaue reorpaduueckoit cpensl u apelia TeHOB Ha MOpP(ONOTHI0 U

(hM3HOJIOTHIO YeIOBEKa

DKOCHUCTEMBI U Mmpucynmme uM 3aKOHOMCPHOCTH




7.1

Pasneinsl u 3agaun sxonoruu. CBsA3b 9KOJIOTUH € APYTUMHU HAYKaMU.
Metonsl skonoruu. IloneBble HaOmoOnEHUSA. OKCIEPUMEHTHl B 3KOJOTHU:
npupogHble M JabopatopHble. MoaenupoBaHue B 3KOJOTMU. MOHUTOPUHT

OKPYXaIoIIeH Cpebl: JTOKaJbHBIA, PErMOHATBHBIN U TI100aTbHBIHI

7.2

Okonorudeckue (akTopbl W 3aKOHOMEpPHOCTH uX aedctBus. Knaccupukanums
IKOJIOTUYECKUX (HaKTOpOB: aOMOTHUECKHE, OUOTHYECKHE, aHTPOIOTEeHHBIE.
OO0mme 3aKOHOMEPHOCTH JeHcTBUSL dKojoruueckux (aktopos. IIpaBuio
munumyMa (K. Hlnpenrens, FO. JIubux). TonmepaHTHOCTb. DBpHOMOHTHBIE U
CTEeHOOMOHTHBIE OPraHU3MBI.

Abuornueckue (akTopsl. CBeT Kak skojorudeckuii dakrop. JlelicTBue pasHbIX
YY4aCTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHu3Mbl. OKOJOIMYECKHE TPYIIIBI
pacTeHHH M JKUBOTHBIX II0 OTHOIIEHUIO K cBeTy. CHUrHajbHas poJib CBETa.
doTonepruoausM.

Temnepatypa xkak »3kojorudeckuil Qaxrtop. [lelictBue TemmepaTypbl Ha
opranu3Msbl. [10MKHIOTEpMHBIE 1 TOMOMOTEPMHBIE OpPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Bnaxnocte kak oskomormueckuil Qaxrtop. Ilpucrnocobnenus pacTeHUH K
HOJJIepXKaHNI0 BOHOro Oananca. Knaccudukanusi pacTeHH MO OTHOLIEHHUIO K
Bojie. [Ipucrioco6iieHust dKUBOTHBIX K U3MEHEHHUIO BOJHOTO PEeXUMA.

Cpenbl o0OuTaHMsI OpraHuU3MOB: BOJHAs, Ha3eMHO-BO3JyIlIHAas, I1OYBEHHad,
ryOMHHas  TOANOYBEHHAs, BHYTpUOpPraHu3MeHHas.  DU3MKO-XUMHUYECKHUE
0COOCHHOCTH cpel OOuTaHus OpraHu3MoB. [IpucrnocoOieHHs OpraHu3MOB K
YKU3HU B Pa3HbIX Cpelax.

buonornyeckue putMel. BHemnue u BHyTpeHHUE puTMbl. CyTOUHBIE U TOJUYHBIC
put™bl. [Ipucrnoco6ieHHOCTh OpPraHu3MOB K CE30HHBIM H3MEHEHHUSM YCIOBUI
KU3HU.

XKuznennsle ¢popmbl opraHuzMoB. IloHsTHE 0 *)U3HEHHOH (opme. JKuzHeHHbIE
(GopMbI pacTeHUi: AepeBbsl, KYCTAPHUKH, KyCTApHUUYKH, MHOIOJETHHE TpPaBBbI,
oJHoJIeTHHE TpaBbl. JKU3HEHHbIE (OPMBI JKUBOTHBIX: THAPOOHOHTHI, F€O0MOHTHI,
a’pobroHThl. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue ¢akropsl. Buasl OMoTMUECKUMX B3aWMOJEHCTBUIN: KOHKYpEHIUS,
XMIIHUYECTBO, cUMOM03 u ero ¢gopmsl. IlapasuTtusm, koomepainus, MyTyalusM,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3auMozelcTBusa  (Tomuyeckue, ¢opuueckue, (abpuueckue). 3HaueHHE
OMOTHYECKHUX B3aMMOJEHCTBUI [ CyIIECTBOBAaHUS OpPraHU3MOB B cCpele

obutanwus. [IpHHINIT KOHKYPEHTHOTO UCKITIOUEHUS

7.3

DKOJIOTHYSCKHE XapaKTCPUCTUKU TOIMYJIAINHN. HOHYJ'ISIHI/IH Kak OMoJIormueckas

cuctema. Poyib HEOMHOPOIHOCTH Cpefibl, pu3ndecKux 6apbepoB U 0COOCHHOCTEH




O6uonoruv BUJOB B ()OPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPbI HOIMLYJISLMI.
OCHOBHbIE IOKa3aTenu MOMYJISLUU: YHUCIEHHOCTh, IJIOTHOCTb, BO3pacTHas U
10JIOBasi CTPYKTypa, pPOXKJIAeMOCTb, IIPUPOCT, TEMI pPOCTa, CMEPTHOCTb,
MUTpaLus.

DKonoruyeckas CTpyKTypa mnomyisiuu. OIeHKa YHCIEHHOCTH MOMyJISIUH.
Junamuka nomyisinuu U e€ peryssiuus. buotndyeckuil moteHIuan MOMyssSIUH.
MogaenupoBanue JAMHAMHUKM —nomynauuu. KpuBble  pocTta  UMCIEHHOCTH
nonynaunu. Kpusble BpDKMBaHUA. Perynsius 4MCIEHHOCTH NOMYJBIIMHA: POJIb
(GakTOpOB, 3aBHCAIIMX M HE 3aBHCAIIMX OT IUIOTHOCTU. OKOJOTMYECKHUE
crpateruu Buaos (r- u K-crparerun).

[lonsitue 00 »sKonoruueckoil Hume Buaa. Mectroodburanue. MHoromepHas
Mozenb 3kosiorndeckord Humm Jx.M. XatumHCOHA. PazMepbl 5KOJIOrM4eckon
Humy. [loreHnuanbHas U peaau3oBaHHasi HAIIH.

Bun kak cucrema nomyisanuil. Apeansl BUAOB. BBl M HMX JKU3HEHHBIE
CcTpaTeruu.  3aKOHOMEPHOCTM  IIOBEAEHMS W MUIpalUid  JKUBOTHBIX.

buonornueckne nHBa3UU YYXCPOAHBIX BUIOB

7.4

CoobmiectBa opraHuzMoB. buonenos3 u ero crpykrypa. CBs3u Mexay
opraHm3MamMu B OuoleHo3e. JKocucTeMa Kak OTKpbITas cucrema (A.JDxk.
Tencnu). DyHKUMOHATBHBIE OJOKHM OpPraHM3MOB B JKOCHCTEME: MPOIYLICHTHI,
KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoBHH. Tpoduueckue menu u CeTH.
Abuornueckne OnMoku 3kocucteM. [1ouBBI M Wil B 3KkocucTreMax. Kpyrosopor
BEIIECTB ¥ TOTOK SHEPTUH B IKOCHCTEME.

OcHOBHBIE TIOKa3aTeNM 3KOcCHCTeMBbl. buomacca W mpoaykiusi. DKOJIOrHUECcKue
MUPaMUIbI YUCENT, OMOMACCHI U DHEPTUH.

HampaBieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccud. llepBuuHbie U
BTOPUYHBIC CYKIIECCHM M UX TPUYUHBI. AHTPONOTE€HHBIC BO3ACHCTBHA Ha
cykueccun. KnmnmakcHoe coobmectBo. buopaznoobpasue u moiHora KpyroBopoTa
BEIIIECTB — OCHOBA YCTOWYUBOCTHU COOOILIECTB.

[Ipuponnsie 3KOCHCTEMBI. AHTPOIOI€HHBIE 3KOCHUCTEMBIL. ArpPOIKOCHCTEMA.
Arporenos. Pa3znuuns Mexay aHTpONOTr €HHBIMHU U ITPUPOTHBIMHU SKOCHCTEMaMHU.
VYpboskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['oponckast diaopa u
(ayna. CuHanTpOnu3amus ropojckor (aynsl. buonorndeckoe u X031 CTBEHHOE
3HAQYEHHE arpodKOCHUCTEM M YPOOIKOCHCTEM. 3aKOHOMEPHOCTH (hOPMHUPOBAHUS
OCHOBHBIX B3aMMO/I€NCTBUI OPraHM3MOB B SKOCHCTEMAX.

[IepeHoc sHEeprun U BEUIECTB MEXAY CMEKHBIMU SKOCHCTEMAMU. Y CTOMYMBOCTH
OPraHU3MOB, TMOMYJSALIMH W SKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U

AHTPOIIOTr€HHBIX BO3/ICHCTBUI

7.5

buochepa — oOmennanerapHas o0Ooio4ka 3eMiHM, TI€ CYHIECTBYET WU




cyliecrBoBajia »ku3Hb. YueHue B.M. Bepnanckoro o Ouocdepe. Ob6nactu
6uocdepsl u e€ cocras. JKuBoe BeecTBo 6nochepsl U ero GyHKIHUH.
3aKOHOMEpPHOCTH cyllecTBOBaHUsS Ouocdepbl. OcobeHHocTH Ouochepsl Kak
r00abHOM  dKOcUcTeMBbl.  J[MHamMuyeckoe  paBHOBecne B Omocdepe.
KpyroBopoTsl BemecTB W OMOr€OXMMHYECKHE IUKIBI (yrjiepoaa, a3oTa).
PutmMuuHoOCTS siBNIeHU B Onocdepe.

3oHanbHOCTh Onochepsl. [loHsaTne o Guome. OCHOBHBIE OMOMBI CYIIU: TYHApA,
XBOIHBIE JIeCa, CMEIIAHHBIE W IIMPOKOJMCTBEHHBIC JIeca, CTENH, CABAHHBI,
NYCTBIHM, TPOIHMYECKHE Jieca, BBICOKOTOphsi. Kimmar, pacTUTENbHBIA U
KUBOTHBIA MUP OMOMOB CYIIH.

CtpykTypa W (yHKIHS KHBBIX CHCTEM, OI[EHKAa MX PECYpCHOTO MOTEHLHANa H

6uocepHbIXx QyHKINN

7.6

DKOJOTUYECKHE KPU3UCHl U UX NMpUYUHbL. Bo3aeiictBue yenoBeka Ha Ouochepy.
3arpsi3HeHHE BO3AYIIHOM cpenbl. OXpaHa BO3ayXa. 3arps3HeHHe BOJHON CpeIbl.
OxpaHa BOomHBIX pecypcoB. Paspymienue noussl. OXpaHa IOYBEHHBIX PECYpPCOB.
N3menenune knumara.

AHTpPOIIOreHHOE BO3ACHCTBUE HAa PACTUTENBHBIA W KUBOTHBIA MHp. OxpaHa
pPacTUTENbHOIO U KUBOTHOrO Mupa. OCHOBHBIE MPHUHIUIIBI OXpPaHbl MPUPOJBI.
Kpacubsie xuuru. Ocobo oxpansembie npuponusie Ttepputopuu (OOIIT).
Borannueckue cajpl 1 300J0THYECKUE MTAPKHU.

OCHOBHBIE TPUHLUIIBI YCTOWYMBOTO PAa3BUTUS 4YEJIOBEUYECTBA W TMPUPOABL.
PanonansHOE  TPUPOAOIONB30BAHME M COXpaHEHHE  OMOJIOrHYecKOro

pazHooOpa3us 3emMiun




YYEBHO-METOANYECKOE OBECIIEYEHHUE
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