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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mnpenmMery "buosorus" (manee - Ouosorus) Ha
YpOBHE cpenHero obmiero odpazoBaHusi pa3zpaboraHa Ha ocHoBe dDenepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deaepanumny,
dI'OC COO, Konnenuuu mnpenogaBaHus ydeOHoro mnpenmera «buomorus» u
OCHOBHBIX MOJIOKEHUN (PeaepaibHOM padoyeil mporpaMMbl BOCITUTAHUS.

Yuebubiii npeamer «buosorus» yriayonéHHoro ypoBHs uzydeHus (1011
KJIACChl) SIBJISIETCSI OJTHUM M3 KOMIIOHEHTOB IpeaMeTHoW obnactu «EctecTBeHHO-
HayuyHbIe ipeaMeTsDy. CornacHo nojoxeHusm OI'OC COO npodusnbHbie yueOHbIE
OpeaIMeThl, H3y4daemble Ha YIrIyOJNEHHOM YPOBHE, SIBIAIOTCS  CIOCOOOM
muddepenpmanii  oOydeHUsT Ha YPOBHE CpeAaHEero ooOmero oOpa3oBaHUs H
IPU3BAHbBl O0ECHEYUTHh MPEEMCTBEHHOCTh MEXJYy OCHOBHBIM OOIIMM, CpPEIHUM
o01muM, cperHuM Tpo(decCHOHaTBHBIM U BBICIIMM 00pa3oBaHueM. B To ke Bpems
KOKABIA M3 O3TUX YYEeOHBIX TMPEIMETOB JODKEH ObITh OPHEHTHPOBAH Ha
IPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX
3a/1a4, CBA3AHHBIX C MPOQOpUEHTAlMEd OO0YyYaIoIUXCd U CTUMYJIMPOBAHHUEM
UHTEpeca K KOHKPETHOM O0JIaCTH HAay4YHOI'O 3HAaHMWSI, CBA3AHHOTO C OMOJIOTHUEH,
MEIULIMHOW, SKOJIOTUEH, TICUXOJIOTUEN, CHOPTOM HJIM BOCHHBIM JEJIOM.

[Tporpamma no yuebHomy npeamery "buonorus" gaét npeacTaBieHue o Heau
U 337la4ax U3yudeHus ydeOHoro npeamera «buosiorus» Ha yriyO0iaEHHOM ypOBHE,
omnpenensier o0s3aTesibHOEe (MHBAPUAHTHOE) MPEAMETHOE COAEp)KaHUE, €ro
CTPYKTYPUPOBaHME IO pa3fenaM MW TeMaM, paCHpeleieHre @0 KIaccaM,
PEKOMEHJIyeT MOCJIeI0BAaTeIbHOCTh HM3y4YeHUsl yuyeOHOro marepualia ¢ y4€ToMm
MEXMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSA3€H, JIOTUKM y4eOHOro mpoliecca,
BO3PACTHBIX 0COOEHHOCTEeN oOyyJaromuxcs. B mporpaMmmMe 1o 6uoioruu peajin3oBaH
IPUHIUI PEEMCTBEHHOCTH € U3y4eHUEM OMOJIOTUU Ha YPOBHE OCHOBHOT'O OOIIETr0
oOpa3oBaHus, Oyarojapss d4eMy [pPOCMAaTPUBAETCs  HANpPaBICHHOCTh  Ha
NoCHeAyIoee pa3BUTUE OHOJIOTUYECKUX 3HAHUM, OpPUEHTHUPOBAHHBIX Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOI'O  MHPOBO33PEHHUSA,  HKOJIOTHYECKOTO
MBIILIEHUS, IPECTABICHUH O 310pOBOM 00pa3e )KM3HHU, Ha BOCIIUTaHUE OEPEKHOTO
OTHOIIICHUS K OKpY:Kalollel mpupoiHoi cpene. B mporpamme 1o OMojaoruu Takxke
NOKa3aHbl BO3MOXKHOCTH yuyeOHoro mnpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO Kk TUIaHUPYEMBIM JHUYHOCTHBIM, METANPEIMETHBIM U
IPEAMETHBIM pe3yJIbTaTaM 00yYeHHUs U B JOPMUPOBAHUU OCHOBHBIX BUAOB yU4E€OHO-
MO3HABATEJIbHOM JACSTENIbHOCTH OOyYarouuxcsi MO OCBOEHHUIO COJAEpKaHUs
OMOJIOrMYecKOro oOpa3oBaHus Ha YPOBHE CPEIHEro 001Iero oopa3oBaHusl.

VY4eOnsbiii npeameT «buonorus» Ha ypoBHE CPEAHEro OOIIero oOpa3oBaHUs
3aBepuIaeT OUOIOrnuecKoe 00pa30BaHUE B IIKOJIE U OPUEHTUPOBAH Ha PACILIMPEHHE
U yriryOJieHre 3HaHUM 00y4aroIuxcs 0 )KUBOM MPUPOJIE, OCHOBAX MOJIEKYJISIPHOU U



KJIETOYHOM OMOJIOTUH, SMOPUOJIOTUU U OUOJIOTHH Pa3BUTHS, T€HETUKH, CEJIEKIIUH,
OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHUS U HKOJIOTUH.

N3yyenue yudeOHoro mnpeamera «buonorus» Ha YriayOJIeHHOM YpPOBHE
OpUEHTHUPOBAHO HAa MOATOTOBKY OOYYArOMIMXCS K MOCIEAYIOIIEMY MOJYyYEHUIO
OWonornyeckoro  oOpa3oBaHMS B By3aX W OpraHU3ANMSIX  CPEIHETO
npodeccuoHanbHOro oopa3zoBanus. OCHOBY €ro COAEpX aHUsI COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHWUW, TOJYYEHHBIX TMPU  HU3YyYEHUHU  OOYyHAIOUIMMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3/ieJOB OMOJIOTMH HAa YPOBHE OCHOBHOTO
oburero oOpazoBanusi, B 10—11 kiaccax 3T 3HaHHS TOJy4YarOT pa3BUTHE. Tak,
pacimiupeHbl U yriayOjgeHbl OWOJIOTUYECKHE 3HAHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OaKTepusAx, OpraHu3Me YeJIOBeKa, OOMIMX 3aKOHOMEPHOCTSX >KHU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U TTIOMCKOBOTO
XapakTepa, KOTOPbIE MOXHO HCIOJIb30BaTh KaK OPUEHTHUPHI VIS MOCIETYIOIIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HHTETparus OMOJIOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJTYYCHHBIMA OOYYAIOIIMMHUCA TPU H3YYCHHUU
bu3UKK, XUMHUH, reorpaduu 1 MaTEMATUKH.

Ctpykrypa mnporpaMmbl 1o yueOHOMy mpeametry '"buonorus" otpaxkaer
CHUCTEMHO-YPOBHEBBIH W 3BOJIOLMOHHBIA TOAXOAbl K H3YYCHHIO OHOJIOTHH.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS1 AKUBBIX
CHUCTEM Pa3HOIr0 YPOBHSI OpPraHU3aliH, SBOJIIOIMK OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEeHUs1 OMOJIOTUYECKOT0 pa3HOOOpa3us mianeThl. Tak, B 10 ki1acce uzyvarorcs
OCHOBBI MOJICKYJIIPHOM H KJIETOYHOM OHOJIOTHH, SMOPHOJOTUA W OHOJOTUU
pa3BUTHUS, TEHETUKU U CEJEKIUH, OMOTEXHOJOTMH M CHHTETHUYECKON OHOJIOruH,
aKTyaJTU3UPYIOTCS 3HAHMUSI OOYyYarolMXCsl MO OOTaHUKE, 300JI0THH, aHATOMUH,
¢usnonornu yenoseka. B 11 kimacce n3y4aroTcsi SBOJTIOIMOHHOE YUCHHE, OCHOBBI
9KOJIOTMH U yueHHe o Ouocdepe.

VYueOnbiii mnpeamer «buomorus»  mpu3zBaH = 00ecleYUTh  OCBOEHHE
oOy4armuMucss OMOJIOrMYECKUX TEOpUl U 3aKOHOB, UACH, TPUHLIUIIOB U MPaBUIL,
JeXKAalllUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUH O
CTPOCHHUHU, MHOTO00pa3MM M OCOOEHHOCTAX KIIETKH, OpTraHu3Ma, MOMYJISIHUH,
OMOLIEHO3a, SKOCUCTEMbI, O BBIAAIOUIUXCS HAYYHBIX JOCTUKEHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, MIPUKIIAIHBIX aCleKTax OMOJIOTHYEeCKUX 3HaHuM. Jlis
pa3BUTUSL M TOJJEpXKaHUS HHTEpeca oOyyaroumxcs K OWOJIOrMH Hapsaay co
3HAUYUTEIbHBIM 00BbEMOM TEOPETHUECKOTO MaTepHalia B COJIEPKaHUU MPOrpPaMMBbI
o OMOJIOTUU MPEyCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJIEHUS U Pa3BUTHUSA
TOM WJIK MHOHM 00J1aCTH OMOJIOTHH, BKJIaJI0M OTE€UECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pellIEHUE BAXKHEUITNX OMOJOTHYECKUX U KOJOTUYECKUX MTPOOIIEM.

Lenb n3yuenus yueOHnoro npeamera «buonorus» Ha yriyOJIéHHOM YpOBHE —
OBJlaicHHe OOyYaroUIMMHUCA  3HAHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIBHOU



OpraHu3allMi >KUBBIX CHCTEM pPa3HOrO paHra U MNpuoOpeTeHrue YyMEHUU
UCIIOJIb30BaTh 3TU 3HAHUSA B (DOPMUPOBAHUM MHTEpEca K ONpeAesIEHHON 00yacTu
npo(ecCUOHANBbHON JIeATENIbHOCTH, CBSI3aHHOM € OMOJIOTHE, WM K BBIOOpY
y4e0HOTO 3aBEACHUS IS TPOIOJDKEHUSI OMOJIOTHIECKOTO 00Opa30BaHMUS.

Jloctmxenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yrayOnEéHHOM ypOoBHE 00€CTIeUnBAETCS PEHICHUEM CIIEIYIOLIUX 3a/a4:

OCBOCHHE O0YYAIOIIMMHUCS CUCTEMbI OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTHUECKUX TEOPHUSIX, KOHLEIMIHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBHUJIaX, COCTABJISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MUPa; O
CTPOCHHH, MHOTOOOpa3sMM M OCOOCHHOCTSAX OHOJIOTUYECKUX CHUCTEM (KIJIETKa,
OpraHu3M, MOMYJIAIUS, BUJ, OMOTE€OLIEHO3, Orocdepa); 0 BEIAAIOIMINUXCS OTKPBITUIIX
Y COBPEMEHHBIX MCCJIEIOBAHUSX B OMOJIOTHH;

O3HAaKOMJICHHE OO0Yy4aloUuMxcs C METOAAMM TMO3HAHHUS >KUBOM TNPUPOIbL:
UCCIIEIOBATEIbCKUMHU  METOJaMU  OMOJIOTUYECKUMX HayK (MOJIKYJISIpHOM U
KJIETOYHOM OMOJIOTUH, SMOPUOIIOTUU U OUOJIOTUU PA3BUTHSL, TEHETUKU U CEJIEKIIUU,
OMOTEXHOJIOTUM W CHUHTETUYECKOM OMOJIOTHUH, TNaJCOHTOJIOTHH, SKOJOTUH);
METO/IAMH  CaMOCTOSITEJILHOTO TIPOBEJICHUSI OWOJIOTMYECKUX MCCIIEJOBAHUN B
naboparopud W B mOpuponae (HaOMIOAEHHE, U3MEPEHUE, OKCIEPUMEHT,
MOJIETUPOBAHUE);

OBJIQJICHUE OOYyYalOMMHUCA YMEHUSMU: CaMOCTOSITENIbHO  HAXOJUTh,
aHAJIM3UPOBaTh U UCIOJIb30BaTh OUOJIOTMYECKYH0 HH(GOPMAIIMIO; TO0JIb30BAThCS
OMOJIOTMYECKON TEPMHHOJIOTHEH M CHUMBOJIMKOW; YCTAHABIMBATh CBA3b MEXKIY
pa3BUTHEM OHOJOTUM ¥ COLMAIHHO-)KOHOMUYECKUMU U  3KOJIOTHYECKUMHU
npobiieMaMy 4YeJIOBEUECTBA; OLIEHMBATH IOCJEICTBUS CBOEH JAESITENBHOCTH IO
OTHOLIEHUIO K OKpYy)Karouehd MNpUpOJHOM cpene, COOCTBEHHOMY 3JI0POBBIO U
3I0POBBI0  OKPYXKAIOIIMX  JIOJeH; OOOCHOBBIBAaTH U  COOJIOJATh  MEpHI
npo(UIaKTUKU MHPEKIMOHHBIX 3a00JIeBaHUMN, MpaBuia MOBEACHUS B MPUPOJE U
oOecrnieueHrs 0€30MacCHOCTH COOCTBEHHOM KU3HEACSITENLHOCTH B UPE3BbIYalHBIX
CUTyallusiX TMPUPOAHOTO W TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh
COBpEMEHHBIC HAyYHBIE OTKPHITUS B 001aCTH OMOJIOTHH;

pa3BUTHE Y 00YYAIOIIMXCSl HHTEIJIEKTYaIbHBIX U TBOPUECKUX CIOCOOHOCTEM B
IpOIECCE 3HAKOMCTBA C BBIJAIONIMMHCS OTKPBITHSIMH M COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OHOJIOTMH, pEHIaeMbIMU €10 MpobiieMaMu, METOIO0JIOTHEn
OMOJIOTUYECKOT 0 UCCIIEI0BAHMUS, TPOBEACHUS SKCIIEPUMEHTAIBHBIX UCCIICOBAaHUMH,
penieHus OMOJIOTMYECKUX 3a/lad, MOJEIMPOBAHUA OHOJOTUYECKUX OOBEKTOB U
IIPOLIECCOB;

BOCIHTAHUE y 00YyYaIOMIMXCSl [IEHHOCTHOTO OTHOIICHUS K XUBOU MPHUPOJE B
LIEJIOM U K OTJIEIbHBIM €€ 00beKTaM U SBJICHUAM; (DOPMHUPOBAHHE IKOJIOTUIECKOM,



TeHETUYECKON IPaMOTHOCTH, O0IIIEH KyIbTYphI TOBEACHUS B IPUPO/IS; MHTETPALINN
€CTECTBCHHO-HAYYHbBIX 3HAHU;

npuoOpeTeHrue  OOyYaroMMMHCS ~ KOMIIETEHTHOCTH B pallMOHaJIbHOM
IPUPOIOTIOIB30BaHUH (COOITIOICHNE TPaBUII IOBEICHUS B PUPOJIE, OXPaHbl BUAOB,
9KOCUCTEM, Omocheprl), COXpaHEHWU COOCTBEHHOTO 3JI0POBbS W  3J0POBBS
OKpyXarolmux Jiojaer  (cobmoaeHus wMep mnpoduiakTUKH — 3a00JIEBaHUM,
obecrieueHne OE30MACHOCTH JKU3HEICATEILHOCTH B YPE3BBIYANHBIX CUTYAIHsIX
OPUPOHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BAHHUSA
OMOJIOrMYECKUX 3HAHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JaHHE  YCIOBUM  JJI1  OCO3HAHHOTO  BBIOOpa  OOYYarOIIMMHCS
VH/IMBHUIYaJIbHOM o0Opa3oBaTeNbHOM TPaeKTOPHH, CIocoOCTBYHOIIEH
MOCTIEAYIOMEMY TPOPECCHOHATBPHOMY CaMOOMPEICICHHIO, B COOTBETCTBUU C
UHIMBHUIYyaIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMU PETHOHA.

OO1ee 4nuca0 4yacoB, OTBEICHHBIX HA U3y4YeHHE OMOJOTHH Ha YTiayOJIeHHOM
YpOBHE cpeaHero oodiero odpazopanus, coctasiser 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Heemo), B 11 kimacce — 102 gaca (3 yaca B HeJeto).

OT60p opraHu3anMoOHHBIX (OPM, METOJIOB U CPEACTB OOy4YeHHUs OUOJOTHH
OCYIIECTBIISIETCS ¢ Y4E€TOM CHEIU(PUKU €ro COAEep aHUs U HAIpPaBICHHOCTH Ha
OpOAODKEHHE OMOJIOTMUECKOro 00pa3oBaHHsA B OpraHU3alUsAX CPEIHEro
npo¢heCCUOHAIBHOTO M BBICIIIETO 00pa30BaHMUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYEHUN OHMOJIOTUU Ha YyriayOJIEHHOM YpOBHE
ABJIACTCS TPOBEJECHUE JIA0OPATOPHBIX M MpPaKTHUECKUX padoT. Takke ydyacTue
00y4Jaromuxcsi B BBIIOJHEHUU MPOCKTHBIX M y4eOHO-HCCIEIOBATENIbCKUX PadoT,
TEMaTHKa KOTOPBIX ONPEACIIAETCS YUUTEIEM Ha OCHOBE HMMEIOIINXCSI MaTepPHAIIbHO-
TEXHUUYECKUX PECYPCOB M MECTHBIX MPUPOTHBIX YCIOBHIA.



COJEPXAHUE OBYUYEHUA
10 KJIACC

CopaepkaHue nporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOIOUT B IPOBEPKY
rocyiapcTBeHHoM utoropoi arrectanuu (I'MA).

Tema 1. BuoJsiorns KaKk HaykKa

CoBpemeHHas OMOJOTHS — KOMILJIEKCHasi Hayka. KpaTkasi uctopusi pa3BUTHS
Ovonoruu.  buonormyeckue HaAyKd M HU3y4yaeMble UMH  MOPOOJIEMBI.
dyHIaMEHTalbHbIEC, NPUKIAJHBIE W TOHCKOBBIE HAy4YHbIE HCCIIECIOBAHUS B
ouooruu.

3Hadenne O6uosoruud B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. I[Ipodeccun, cBa3anHbie ¢ OuosoTHEH. 3HaYeHUE OMOJIOTHH B
MPAKTUYECKOM JIESATEIBHOCTH YEJIOBEKA: MEIUILMHE, CEJIIbCKOM XO3SHCTBE,
MPOMBIIJIEHHOCTH, OXPAaHE NPUPOIBI.

JdemoHcTpanumn

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsus, V.
I'apsen, I'. Mengens, B. . Bepuanckuu, U. I1. I1asnos, . 1. Meunukos, H. .
Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuubr u cxembl: «CBsI3b OMOJIOTMH C APYrUMU Haykammuy, «Cucrtema
OMOIOTHYECKHUX HAYK).

Tema 2. ’)KuBble cucTeMbl U UX H3yYeHHUE

JKuBble cucTeMbl Kak NpeaMer u3zydeHusi Ouosnoruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTb M IEJIOCTHOCTb,
CJIOKHOCTh W YNOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOPraHW3aLMs,
CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUYUBOCTD, POCT U PAa3BUTHE.

YpOBHH OpraHu3alu KUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIIETOYHBIH,
TKaHEBbIH, OPTraHU3MEHHBIN, IOIYJIALIMOHHO-BUI0BOM, OKOCUCTEMHBIN
(buoreonenotnueckuit), OmocdepHbiit. Ilporecchl, MPOUCXOIAIINE B KUBBIX
cucteMax. OCHOBHBIC TPHU3HAKU >KUBOTO. KW3Hb Kak (opma CyIIECTBOBAHUSA
marepuu. Hayku, n3ydaromue xuBble CUCTEMbI HA PA3HBIX YPOBHSIX OpraHU3alvH.

N3yuenne >XuUBBIX cucTeM. Merojasl Ouosiornyeckoil Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alus, MeTaaHanus. [IoHsaTre o 3aBUCUMON 1
HE3aBUCUMOM mnepemMeHHOU. IlmaHmpoBanme skcnepumenta. IloctaHoBka u
npoBepka runote3. Hynesas runoresa. [lonsitue BbIOOpPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux maHHbIX. OIEHKAa OCTOBEPHOCTH TMOIYYECHHBIX
pe3ynbraroB. [IpUunMHBI UCKaXXEHUs PE3YyIbTATOB JKcnepuMeHTa. [loHsAThe
CTaTUCTHUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuubl U cxembl: «OCHOBHBbIE TMPU3HAKU KU3HW», «buonornueckue
cucrembl», «CBOWMCTBa KHMBOW MaTepum», «YPOBHH OpraHu3allMyd KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJOBEUECKOTro opraHuszMay, «buoreonenos», «buochepay, «Metoas
WU3YUYCHHUS )KUBOM IIPUPOIBI».

O6opynoBaHue: 1a0opaTopHOe 000PYI0BAHUE JIJIsi TPOBEACHUS HAOIOICHHH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnosb30oBaHuE pa3IMYHBIX METOJOB IpHU
V3YYEHUU )KUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIA >KuBoro. Kcropus
oTKphITHs KieTku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBans,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE ITOJIOXKEHUS COBPEMEHHON KIIETOYHOU
TEOPHUH.

Meroabl  MOJNEKYJISAPHOM M KJIETOYHOM  OHMOJOTMU:  MHUKPOCKOIUSA,
xpomatorpadus, 3ekTpodope3, METOJ MEUEHBIX aTOMOB, Iu(depeHnnaIbHOe
HEeHTpU(PYTUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢urcuposanHvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npusicuznenHoe) uzyyerue Kiemox.

JdeMoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBanu, M. llneinen, P. Bupxos, K. M.
boap.

Tabmumpl 1 cxembl: «CBETOBOM MUKPOCKOIM, «JIEKTPOHHBIM MHUKPOCKOID»,
«Mctopust pa3BUTHS METOJOB MUKPOCKOIIIY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEPUAIbHBIX KIJIETOK.

IIpakTuyeckas paGora «l3ydeHue MeETOAOB KJIETOYHOH Ouonoruu
(xpomartorpadusi, snextpodopes, auddepeHuaTbHOe IEHTPUGYTUPOBAHNE,
[TLIP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKU

XHUMUYECKUI COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Boga u €€ posb Kak pacTBOPUTES, peareHTa, y4acTHe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperyIsauru. MUuHepaibHbIE BEIIECTBA KIETKU, UX Ouojorndyeckas poib. Poib
KaTUOHOB ¥ aHUOHOB B KIIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonornyeckue mnoiauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OeiakoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oeika, MEenTHAHas CBs3b. BTopuyHas, TpeTW4Has, 4YeTBEPTHUHAs
cTpykTypbl. Jlenarypamus. CaoiictBa OenkoB. Kiaccuduxamuss — Oenkos.
buonorunueckue GpyHkuuu 6enkoB. [Ipuonsi.



Yraesoasl. MoHOCaxapubl, AUCaxapyabl, OJIUTOCAXapUIbl U MOIUCAXAPUIBIL.
OO0mumii 1IaH CTPOeHUS W (PU3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMMN YTII€BOIOB.

Jlununel. I'uapodunsHo-ruapododubie cBoiicTBa. Knaccuduxarus nunuaos.
Tpurnmuuepuasl, ¢ochonunuasl, BOCKH, CTepouabl. buomormyeckue QyHKIMU
aunuoB. OO0I1IMe CBOMCTBAa OMOJIOTHUECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOIYIIPOHULIAEMOCTb.

Hyxnennosbie kuciotel. JJHK n PHK. CrpoeHne HyKIE€MHOBBIX KHCIOT.
Hyxneotunpl. [lpuanun xommiemenTapuoctu. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MecTtonaxoxaenne u ononorndeckue Gpynkiuu JJTHK.
Bunel PHK. ®yukuuu PHK B kiietke.

Crpoenue monekyinbl AT®. Makpospruueckue cBsizu B mosiekyjie ATO.
buonornueckue ¢pynkiun AT®. BoccraHoBieHHbIE TEPEHOCYNKHU, UX (PYHKIIH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexenuponanue JIHK. Memoows
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOTNEOMUKU.

CtpykrypHas Ouojorusi: OMOXUMHUYECKUEe U OMo(dHU3NUYECKUue UCCIeOBaHUS
cocTaBa M TPOCTPAHCTBEHHOM CTPYKTYphl OuOMOJeKkyn. MooeruposaHnue
CcmpyKmypbol U QYHKYull OUOMoaeKyl u ux Komniexcos. Komnvromepuwiti ouzaiin u
OpeaHudecKull Cunmes 6UOMONEKYL U UX HENPUPOOHBLIX AHANO208.

JdeMoHcTpanuu

[Toptpertst: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun, .
Coanrep, C. [Ipy3unep.

Juarpammel: «Pacnipenenenne XMuMHUYECKUX 2JIEMEHTOB B HEKUBOU ITPUPOIEY,
«Pacnpenenenne XUMUYECKUX SJIEMEHTOB B JKUBOU IMPUPOJIEN.

Tabmuupbl n cxembl: «llepuognyeckass TabiauIla XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOIbl», «BellecTBa B cocTaBe OopraHu3moBy», «CTpoeHue
MOJICKYJIBI  Oenkay, «CTpyKTypbl OEIKOBON MOJEKYINb», «CTpOeHUE MOJEKYII
yrieBosioBy», «CTpoeHre MoJieKyn JUnuaoBy, «HyKIeMHOBbIE KHUCIOTBI»,
«Ctpoenne Mosiekysibl ATOy.

O6opynoBaHue: XMMHAYECKas MOcyAa U 000py0BaHHE.

JlaGopaTopHasi padora «OOHapyxeHHE OCIKOB C TOMOIIBI0O KAYECTBEHHBIX
pEeaKIni.

JlaGopaTopHnas padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BBIICIICHHBIX
U3 KJIETOK Pa3JINYHBIX OPraHU3MOBY.

Tema 5. CTtpoenne u yHKIUN KJIETKH

Tunel KIETOK: JyKapuOoTHYecKass M Ipokapuothyeckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00pPa30BaHUS KIETKH.



CrpoeHue npokapuoTHueckoit kineTku. Kinerounas crenka 6akTepuil u apxei.
OcoOEHHOCTH CTpPOEHHSI TeTepoTpOoPHONW U aBTOTPOGHON MPOKAPHUOTUYECKHUX
KJIETOK. MeCTO U poJib MPOKapHOT B OMOILIEHO3aX.

Crtpoenue 1 GyHKIIMOHUPOBAHUE dyKAPUOTHIECKOU KiteTkH. [Ima3zmarnueckas
MeMOpaHa (tutazmanemma). CTpykTypa miiasmMaTHdeckoil MemOpaHbl. TpaHcmopt
BEILIECTB Yepe3 MIa3MaTUIECKy0 MeMOpaHy: naccuBHbIN (auddy3us, o0aeraéHHas
nuddys3ust), akTUBHBIM (IMEPBUYHBIA W BTOPUYHBIA AKTUBHBIA TPAHCIIOPT).
[Tomynponumiaemocts MeMOpanbl. PaboTa HaTpuii-kanueBoro Hacoca. JHIOLUTO3:
MUHOIUTO3, (aronuros. Jk301uTo3. Kinerounas crenka. CTpykTypa U GyHKIUA
KJICTOYHOU CTEHKU pacTeHUM, rpuOoB.

[utomna3ma. [{uto3omnb. [lutockener. [IBuxeHne nurormiazMbl. OpraHousl
kJeTkr. OHOMEMOpaHHbIE OpPraHOMIbI KIETKHU: sHAoIIa3MaTudeckas cethb (JI1C),
anmapat [ oibIKu, JHM30COMBI, HMX CTpoeHHME U (QYHKIUUA. B3auMOCBs3b
OJTHOMEMOpPaHHBIX OPTaHOUIOB KIETKU. CTpoeHuEe TpaHyJIsSIpHOTO PETUKYIyMA.
Mexanusm nanpasenenus 6eakos ¢ IIIC. CuHTe3 pacTBOpuMbIX OeikoB. CHHTE3
KJIETOYHBIX MeMOpaH. ['maakuii (arpanyssipHbIN ) 3HAOIIa3MAaTUUECKUN PETUKYITYM.
Cekperopnas (yskius anmnapata [onbmku. Moouguxayus b6enrkos 6 annapame
Tonvoorcu. Copmuposka 6enxkos 6 annapame Ionvoocu. TpaHCTIOPT BEIIECTB B
KiIeTke. Bakyonu pacturenbHbiX KieTok. Kierounsiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbl  KJIETKH:  MHUTOXOHJPHUH,  IJACTUIBL.
Ipoucxoorcoenue mumoxondpuii u nracmuod. Cumouoecenes (K.C. Mepeoickosckuil,
JI. Mapeynuc). Ctpoenne u GyHKIUM MUTOXOHApPWUN W Tuiactuia. llepBudHsble,
BTOPHUYHBIE U CJIOKHBIE TIACTUBI (DOTOCHHTE3UPYIONMINX dYKAPUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIIIACTHI BBICIIIUX PACTEHHM.

HememOpanubie opranouabl kieTku CTpoeHue U (pyHKIUHM HEMEMOpaHHBIX
OpraHoOUJIOB KJIETKHU. Pu6ocomsl. Ilpomesicymounvie Qunamenmeoi.
MuxkpoduiiaMeHTbl. Axkmunogvle Mukpoghuramermol. MBbIIIEUHBIE  KJIETKH.
Axmunogvle KOMNOHenmvl Hemblueunvlx Kiemok. MukporpyOouku. Kietounsrit
ueHtp. CrpoeHre U JBWKEHUE JKTYTMKOB U peCHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposanuwvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. MomopHhvle benxu.

Anpo. O6omouka siapa, XPOMATHH, KapUoOILIa3Ma, SAPBIINIKA, UX CTPOSCHUE U
bynkun. SnepHelii 6enkoBbIii MaTpukc. [IpocTpaHCTBEHHOE pacmoioKEeHUE
XpOMOCOM B HUHTeppa3HOM siipe. JIyxpomamur u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBI. /Jlunamuka s0epHOU 06010uKku 6 mumose. Aoephbiil
Mpaucnopm.

Krnerounsle BrmtoueHus. CpaBHUTENbHAS XaPAKTEPUCTHKA KJIETOK DYKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHcTpanuu



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

Tabmuubl u cxembl: «CTpoeHUE 3YKapUOTHUECKOW KieTkn», «CTtpoeHue
JKUBOTHOW  KJETKW», «CTpoeHHE  pacTUTENbHOW  KIeTKn», «CTpoeHue
MUTOXOHAPUMNY», «A1po», «CTpoeHre NpOKapUOTHUYECKON KIIETKNY.

OOopynioBaHHE: CBETOBOM MHMKPOCKON, MHKPOIPENapaThl PpPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTEPUAIbHBIX KIETOK.

JlabopaTtopnass paOora «l3ydyeHue CTpOEHHS KIETOK Pa3IUYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3yueHnue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlabopatopHnass paGora «JccnenoBanue minazMonM3a M JIEIJIA3MOJIM3a B
PACTUTENIBHBIX KIETKAX).

IIpakTnueckas padora «/3yueHne IBM>KEHUS HUTOIIa3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BeliecTB M NpeBPAllleHUE JHEPIUH B KJIeTKe

AccUMHWIIALINS M AUCCUMMWISIIIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIN W TreTepoTpoHBIA. YdUacThe KHUCIOpOJa B OOMEHHBIX
mpoleccax. ODHepreTuueckoe oOecneyeHue KieTku: mnpeBpauieHue ATO B
oOMeHHBIX Tmporeccax. DepMeHTATUBHBIA XapakTep peakIuii KIETOYHOTO
MeTabonmm3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHMYECKUX KaTalau3aTopoB. bemku-
AKTUBATOPbl U OEJIKU-UHTHOUTOPBL. 3aBUCHUMOCTh CKOPOCTH (PEpMEHTATHUBHBIX
peaKIuii OT Pa3INIHBIX (PAKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKMX BelEeCTB B KieTke. dorocuHTes.
Anoxcueennviti u okcueeHHbll omocunmes y 6axmepui. Ceemocodbuparouue
nUSMeHmyvl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpPOIIIacTOB B MPOLECCE
dbotocunTe3a. CBetoBas u TeMHOBas ¢Gaszpl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gpomocunmesa. [IpoaykTUBHOCTD (hoTOCHHTE3a. BiusiHue pa3nuyHbix pakTopoB Ha
CKOpPOCTh (poTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XEeMOCHUHTE3. PaznooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUUITUpYIOIITUEe OaKTepUH, KeIe300aKTepUH, CEpOOAKTEPHUH, BOJIOPOJHbBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesr Opoxkenus. [IpomykTel OposkeHHS W HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBl KaK OOBEKTHI
OMOTEXHOJOTHH U BO30OYAUTEIN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTENbHBIN ATAN. [ THMKOIN3 — OECKUCIOPOTHOE PACIICTUICHHE TITFOKO3HI.

buonornueckoe OKuciaeHHE, WM KJIETOYHOE AbIXaHue. Poiib MUTOXOHApHI B
nporeccax omonoruueckoro okucienud. Luknuueckue peakuuu. OKUCIUTEIHLHOE
dbochopunupoBanue. Suepeus memoparnno2o epaouerma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. IlpeumyiiecTBa a’poOHOro myTd oOMeHa
BEILIECTB Tepes] aHadPOOHBIM. D (PEKTUBHOCTH IHEPTETUIECKOTO0 OOMEHA.

JdeMoHcTpanuu

[Toptpetsr: k. IIpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutyemnn, I'. A. 3aBap3uH.

Tabnuubl 1 cxembl: «DoTOCUHTE3», « DIHEpreTHUeCKuil oOMen», «bruocunres
oenka», «CtpoeHue pepMeHTa», «XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, O00OpYIOBaHHE AJisi MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas pa6ora «/3ydyeHne KaTaIMTHYECKOW aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuJIa3bl UM KaTadasbl).

Jlabopatopuasi pabGora «/3yueHue (HEepMEHTATUBHOIO pACILEIICHUS
NEPOKCHUAA BOJIOPOJA B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTtopnas pabora «CpaBHeHue TmpoueccoB (oTocuHTE3a W
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEeHHE MTPOIIECCOB OPOKEHUS U JbIXAHUS.

Tema 7. HacaencrBennasi uHGopManus U peajin3anus eé B KJIeTKe

Peakuuu matpuuHoro cuHtesa. [I[pyHIMI KOMIUIEMEHTAPHOCTH B PEaKLUAX
MaTpUYHOTO cHHTe3a. Peanusanus HacieAcTBeHHON MHpopMaiuu. [ eHeTHueckuii
KOJl, €ro cBoucTBa. TpaHckpuniusa — MarpuuHblii cuHTe3 PHK. IlpuHumms
TPAHCKPUIIIMU: KOMILJIEMEHTAPHOCTh, AHTUIAPAIUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuueckoii kiemke. Hexooupyrowue PHK.

Tpancasus u e€ stansl. Yuactue TpancnoptHeix PHK B OuocunTese Genka.
YcnoBusa OumocunTeza Oenka. KoaupoBanwe amuuHOkucinotr. Pombp pubocom B
OouocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalus reHoma y
IPOKApHOT U 3YKAPUOT. Peryssnus akTUBHOCTH T'€HOB Y IMPOKapHOT. ['mrmoresa
onepona (®. XKaxob, XK. Mano). Mozrexynsapuvie Mexanuzmvl IKCNPECCUl 2eHO8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomel 2enog. Perynsuus oOMEHHBIX
npoiieccoB B kieTke. Kietounslit romeocras.

Bupychl — HekieTounbie (OpMbI )KM3HU U 00JIMraTHbie napa3utbl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbIll YUK
JHK-cooepocawux supycos, PHK-codepoicawux eupycos, 6axmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasd.

BupycHblie 3a001eBaHus 4YeI0BEKa, )KMBOTHBIX, pacteHuit. CITN/], COVID-19,
COLIMAJIbHBIE U MEIULIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6onrvuux maccusos («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oannvix. Hanomexnonoeuu 6 ouonozuu u meouyune.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodvl 00cmasKu 1eKapcms.



JdeMoHcTpanuu

[Toptpetsl: H. K. Konbuos, /. Y. IBaHOBCKUM.

Tabnuiel U cxembl: «bruocuHTe3 Oenkay, «I'eHeTHdeckuii Koy, «Bupyce»,
«baxTepuodarmy.

IIpakTnyeckas padora «Co3nanrue MOJEIN BUPyCay.

Tema 8. ’/Ku3HeHHBbIN HUKJI KJICTKH

Knerounsli 1uki, ero mnepuoabl M peryisiuusa. WMurtepdaza u  MuTO3.
Oco0OeHHOCTH TIpOIIecCOB, MpoTeKarmmx B uHTepdase. [loaroroBka KieTku K
nenenuto.  Ilpecunrtetnyeckuii  (MOCTMUTOTHUYECKUN),  CUHTETUYECKUH U
MOCTCUHTETHYECKUH (MPEMUTOTUICCKUN ) TIEPHOIBI HHTEP(DA3BI.

Marpuunsiii cunrte3 JHK — pennmukaums. [lpunnunsr permkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, AaHTUNAPAJUIEIBbHOCTD.
Mexanusm permkannn JIHK. Xpomocomel. Ctpoenue xpomocoM. TenoMepsl u

TenoMepasa. XPOMOCOMHBIM HA0Op KIETKM — KapuoTul. JIummouaHelii u
rarouaHeIi  HAa0Opbl XpomMocoMm. ['oMmoJjioruuHbie  XpoMOcoMBl.  [loioBBIE
XPOMOCOMBL.

Henenue kinetku — MuTo3. CTaauu MUTO3a U TPOUCXO/ISIIINE B HUX MPOIIECCHI.
Tunbsl Muto3a. Kapuoknses n nuTokuHes. buonornyeckoe 3HayeHuEe MUTO3A.

Perymauuss mMutoTHUeckoro nukia Kietkd. lIporpammupyemas kieTouyHas
rubesb — arnomnTos.

Knerounoe sapo, XpoMocombl, (PyHKIIMOHaNbHAs TE€HOMUKA. Mexanusmuol
npoaugepayuu, ouggepenyuposku, cmaperus u eubdeau kiemok. «lL{ugposas
Ka1emKa» — ououngopmamuyeckue mooenu QYHKYUOHUpOBaAHUs KIeMKU.

JdemoHcTpanumn

Tabmuubl 1 cxembl: «KuU3HEHHBIM LUK KIETKW», «Mutos», «CrpoeHue
xpomocom», «Pemnukarusa JJTHK».

OO0opynoBaHHE: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MUTO3 B KJIETKax
KOPEIIKA JIYKa».

Jlabopatopnass  padora  «/3ydyeHnwe  XpomMocOM  Ha  TOTOBBIX
MUKpOIpenaparaxy.

JlabopaTtopnasi padora «HabmoneHre MuTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKPOIpEIapaTax ).

Tema 9. CTpoeHue u (pyHKUHMH OPraHU3MOB

buonornyeckoe pazHooOpasue OpraHU3MOB. OnHOKJIEeTOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHUS U )KU3HEIEATEIbHOCTH OJHOKIIETOUHBIX OPTaHU3MOB.
bakTepuu, apxeu, OZHOKIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, IPYTHe
npoTucThbl. KosloHnanbHble OpraHu3MBl.



B3anmocBsA3p YacTell MHOIOKJIETOYHOrO OpraHu3ma. TKaHW, OpraHbl M
cuctembl opraHoB. Opranu3M Kak eIuHoe 1enoe. ['omeocras.

Tkanu pactenuid. TUIIbI paCTUTENIbHBIX TKaHEW: 00pa3oBaTeIbHAas!, TOKPOBHAS,
MPOBOJIAIIAS, OCHOBHas, MexaHwdeckas. OCOOCHHOCTH CTpoeHHs, (PYHKIUH U
PaCIIOJIOKEHUS TKAHEN B OPraHaxX PaCTCHUM.

TkaHu KMBOTHBIX M 4€JIOBEKA. THIMBI KUBOTHBIX TKAHEW: SNUTEIHAJIbHAS,
COEIMHUTEIIbHAS, MbllleyHas, HepBHass. OCOOEHHOCTH CTpoeHMs, (QYHKIMN U
PACIIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHble W TreHEpaTHBHbIE OpraHbl pacteHuid. Opranbl U
CHCTEMBI OPTAHOB KUBOTHBIX U YeI0BeKa. OYHKIIUHM OPTraHOB U CUCTEM OPTAHOB.

Onopa Tena opranu3moB. Kapkac pactenmii. CkeneTbl OJHOKIJIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapyKHbII M BHyTpeHHUN ckesieT. CTpOEHUE U TUIIbI
COCIUHEHUS KOCTEM.

JIBuxeHne  opraHum3MoB. JIBHJKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHH. JIBM)KEHHE MHOTOKJIETOYHBIX JKUBOTHBIX M YEJIOBEKA:
MbllieyHas cucreMa. Pediiekc. CkeneTHble MBILIIBI U UX padoTa.

[Intanue oprann3mMoB. [lornouenre Boabl, YIIIEKUCIOTO Ta3a U MUHEPAIbHBIX
BEIIECTB  pacteHussMu.  [lutanme  KUBOTHBIX.  BHyTpumosoctHoe
BHYTPUKIIETOYHOE NUIIeBapeHue. [IuTaHne MO3BOHOYHBIX MXUBOTHBIX. OTHEnbI
MUILIEBAPUTENBHOrO TpakTa. I[lumeBapurenbHble Kenesbl. [luineBapuTenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. /[pixanne pacrenuid. Jlpixanue sxuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHOe npixanue. JpIxarenbHas MOBEPXHOCTb.
KabepHoe u nérounoe apixanue. J(pIxaHue MO3BOHOYHBIX JKUBOTHBIX M YEJIOBEKA.
OBOJIIOIUOHHOE ~ YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX KUBOTHBIX.
JlpIxaTenpHas cucTema d4elioBeka. MeXaHu3M BEHTWISUMM JIETKUX y NTUL U
MIIeKOnUTaromuX. Perymsmus apixanus. JlprxaTenbHbie 00bEMBI.

TpaHcOpPT BELIECTB y OPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMbI PACTEHHIA.
TpancropT BemecTB y KUBOTHBIX. KpoOBEHOCHass cucrteMa u €€ Oprassl.
KpoBeHocHasi cucTteMa TMO3BOHOYHBIX JKMBOTHbIX U 4enoBeka. Cepare,
KPOBEHOCHBIE COCYIbl M KpOBb. Kpyrm KpoBooOpamieHus. DBOJIIOIMOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX. PaboTa
cepaa v €€ perysisius.

Brigenenue y opranu3moB. Beigenenue y pacteHuil. BoiieneHue y )KUBOTHBIX.
CokpatutenbHble Bakyonu. Opranbl BblaeneHusd. DuibTpanus, cekpenus u
oOpaTHOE BcachIBaHHE KaK MEXaHU3Mbl pPa0OThl OpraHOB BbImencHUs. CBs3b
IOJIOCTA TE€Ja C KPOBEHOCHOW W BBIJCIUTEIIBHOM CUCTEMaMu. Bbiienenue y



IO3BOHOYHBIX JKUBOTHBIX M uesnoBeka. [louku. CtpoeHne u (yHKIMOHHPOBAHME
Hedpona. OOpazoBaHre MOYH Y YEJIOBEKA.

3amMra y OpraHu3MOB. 3aluTa Yy OJHOKIETOYHBIX OpPraHu3MoB. Cropbl
OakTepuil U UCTHI MPOCTEHIINX. 3a1uTa y MHOTOKJIETOYHBIX pacTeHuil. KyTukyna.
CpencrBa NacCUBHOM M XUMUYECKOU 3allIUThl. DUTOHIIHIBI.

3almyTa 'y MHOTOKJIETOYHBIX >XUBOTHBIX. [IOKpOBBI M HMX IIPOHU3BOJIHBIC.
3amuTa opranu3ma ot OosesHell. MIMMyHHas cucrteMa yenoBeka. KiieTouHslil u
TYMOPAJIbHBIA MUMMYHUTET. BpoXa€HHBIH U NpHOOPETEHHBIA crenu(puuecKuii
UMMYHUTET. Teopus KIOHaIbHO-celeKTuBHOro ummynurera (I1. Opmux, @. M.
bepuer, C. Tonerasa). BocnajinrenpHble OTBETHI OPraHUu3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHCTEMHBIX 3200JI€BaHUI.

PasnpaxumMocTe ©  perymsaumss |y  OpraHusmoB. PazapaxuMocts y
OJHOKJIETOYHBIX OpraHn3MoOB. Takcucel. Pa3apaxuMocCTh U peryisnms y paCTeHHM.
PocroBble BemecTBa 1 NX 3HAYECHUE.

HepBHast cucrema u pedrekTopHas peryssiuus y >XUBOTHbBIX. HepBHas
cucTeMa u €€ OTIeNbl. DBOJIOLHOHHOE YCIOKHEHHE CTPOCHMSI HEPBHOW CUCTEMBI Y
KUBOTHbIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pediuexc u
pednexropHas nyra. bezyciioBHbIe U yCIOBHBIE pe(IICKCHI.

['ymopanpHas perynsuus U 3HAOKPUHHASA CUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenesbl 3HAOKPUHHOM CUCTEMBI M UX TOPMOHBI. J[eiicTBHE TOPMOHOB. B3auMoCBsI3b
HEPBHOM M 3HJOKPUHHOH cucTeM. I unoranamo-runodusapHas CUCTEMA.

JdemoHcTpanumn

[Toptpert: U. I1. I1aBnos.

Tabmumpt 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bojiopociny, «baktepum», «lIpocrenmmey», «OpraHbl LIBETKOBBIX PacTCHUN»,
«CucreMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pacteHuit», «KopHeBble cuctemMbl», «CTpoeHue cTeOms»,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TkaHW >KUBOTHBIX», «CKEJIET YeI0oBEKa»,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucremay», «J/lpixarenbHas

CHCTEMAY, «HepBHass  cucremay, «Koxay, «MplleuHass ~ CHUCTEMay,
«BplaenurenbHas cUCTEMa», «IDHAOKPUHHAsA cUCTEMa», «CTPOCHHE MBIIIIbIY,
«Ammynurer»,  «KuiieuynomnonoctHeie», «CxeMa  NHUTaHUS  PACTECHUI»,

«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CTtpoeHue 1aHapun», «BHyTpeHHee CTpoeHHe I0XKIeBoro 4epsi», «HepsHas
cuctreMa poio», «HepBHas cucrema asarymkw», «HepBHas  cucrema
npecMmbikaomuxcs», «HepBuas  cucrema  nrtuny», «HepBHas — cucrtema
MIIeKoNUTaomuXx», «HepBHas cucrema uenoBekay, «Peduexcy.

OOopynoBaHHE: CBETOBOM MHUKPOCKOI, MHKPOIpENapaThl OJHOKIETOYHBIX
OpraHu3MOB, MHUKpOIpenaparbl TKaHEH, PaKOBUHBI MOJIIIOCKOB, KOJUIEKIIUU



HACEKOMBIX, UIJIOKOXHUX, dUBbIE 3K3EMIUIIPbl KOMHATHBIX PAcTEHUM, repdapuu
pacTeHWil pa3HbIX OTAEJNOB, BIAXHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECrO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJOBEKa,
obopynoBaHue IS IEMOHCTPAIIMU TIOYBEHHOTO U BO3AYIITHOTO MMUTAHKS PACTCHUA,
pacieruieHus Kpaxmana U 0eJKoB Moj AeicTBreM (HepMEeHTOB, 000pyAOBaHUE IS
JIEMOHCTpPALMU OIIBITOB 10 M3MEPECHUIO KU3HEHHOU EMKOCTU JIETKUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUIN, MOJIEIIA TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlabopaTtopHasi pabora «/3yyeHue opraHoB [IBETKOBOI'O PACTEHUS».

Tema 10. PazmHoKeHre M pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHS OpraHu3MoB: Oecrosoe (BKIIOYas BEreTaTMBHOE) U
nosoBoe. Buasl  6ecrnonoro  pasMHOXKEHHUS: MOYKOBAaHUE,  CIOPYJIALHNA,
dparmeHTaIys, KIOHUPOBAHHE.

[lonoBoe pa3zmHoxkeHue. [lonoBble KIE€TKM, WM rametsl. Meio3. Craauu
Mmeiio3a. [losenenune xpomocom B Meio3e. Kpoccunrosep. buonornyeckuii cMbIC
Melo3a W TMOJOBOro Imporecca. Meilo3 W €ro Mecro B JKM3HCHHOM IUKIIE
OpPraHU3MOB.

[IpenzapoaspiieBoe pa3Buthe. ['amerorenes y »kuBOTHBIX. [10JI0BBIE KeEe3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMmaTorenes u oorene3. CTpoeHue
MTOJIOBBIX KJIETOK.

OmiogoTBOpeHne U SMOpPHOHAIbHOE pa3BUTHE KUBOTHBIX. (CmocoOb
OIUIOAOTBOPEHUS: HApy)KHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPTraHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIIEM IMOPUOTOSUU.
Konyenyuss mopgocenoe u mooenu mopgoeenesa. Ctaguum >3MOpHOreHes3a
KUBOTHBIX (Ha mpumepe Jsarymkw). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u Hedepmunuposannoe Opodnenue. brnacmyna, munoi
onacmyn. OCOOCHHOCTH JAPOOJICHUS MIIEKOMMUTAIOMIUX. 3apOJIBIIICBbIC JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBbIX JUCTKOB. B3anMuoe
BIIMSIHUE dYacTed pa3BUBAIOLICTOCS 3apojbliia (dMOpHUOHANBbHAS HWHIYKIIHS).
3akiagka IUIaHA CTPOCHUSI JKMBOTHOTO KAaK  PE3yJibTaT HUEPAPXUUYECKHUX
B3aMMOJICUCTBUI TEHOB. BrusHue Ha >MOpHOHATBHOE Pa3BUTHE PaA3ITUYHBIX
(haKTOPOB OKPYKAIOIIECH CPE/Ibl.

Poct u pasButue XxuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. Ilpsmoe wu
HenpsiMoe pas3BuTHe. PaszButne ¢ wmeramopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOE 3HAYE€HHE MPSMOr0 W HEMPSIMOTO
pa3BUTHUS, UX PACIPOCTpAHEHUE B MpPUPOJE. THUIBI poCTa >KUBOTHBIX. DaKTOPHI
peryJsiiiy pocTa >KUBOTHBIX U 4yesoBeka. CTaiuy moCTAIMOPHOHATIBHOTO Pa3BUTHS



y )KMBOTHBIX U 4esioBeka. [lepnoapl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHune u pasButue pacteHuil. ['amerodput m cmopodur. Meiio3 B
KU3HEHHOM IMKJIe pacTeHuit. O6pa3oBaHue ciop B mpoliecce Meiios3a. 'amerorenes
y pacteHuil. OmioJOTBOPEHNUE U PA3BUTHE PACTUTEIBHBIX OpPraHu3MOB. J[BoitHOE
OIUIOAOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMEHH.

MexaHnu3MBbl pETyIsIAA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. Hapammn, X. Inemas.

Tabmuubr u cxembl: «BereraruBHoe pasMHOXeHUE», «Tumbsl Oecmosoro
pa3sMHOXKEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAABD», «Pa3MHOKEHHE 3BIIICHBD,
«Pa3MHOXeHue Tuapb, «Menosy, «XpoMocoMmbl», «l'amerorenes», «CTpoeHue
SIMIEKIIETKH U crepMaro3oniay, «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsimoe u
HenpsiMoe pasButue», «Pa3zButhe Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3BuTHe JIATYWIKW», «J|BOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTCHUN,
«CTpoeHune CeMsH OJHOJOJbHBIX U JBYJIOJbHBIX pacTEHHI», «KU3HEHHBIN UK
MOPCKOUW KanmycCTbD», «JKU3HEHHBIN TUKI MXa», «/KU3HEHHBIN UKII TATIOPOTHUKAY,
«KV3HEHHBIN UK COCHBDY.

OOopynioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK H
CIIEpPMATO30MUI0B, MOJENb « LMK pa3BUTHS JIATYLIKH.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUs MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOITpENapaTax.

IIpakTnyeckass padora «BbIsBIEHHE MPU3HAKOB CXOJCTBA 3apOAbIIIEH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopuass padora «CTpoeHHE OpPraHOB Pa3MHOKEHHUSA BBICHINUX
pacTEeHU.

Tema 11. I'eHeTMka — HayKa 0 HaCJeJICTBEHHOCTHM W H3MEHYMBOCTH
OpPraHu3MoB

Wctopust cTaHOBIICHMS M Pa3BUTHSI T€HETUKHY KaK Hayku. Pabotel I'. Menpens,
I'. ne ®pusa, T. Moprana. Pojgb OT€UECTBEHHBIX YUYEHBIX B Pa3BUTHUU TCHETHKHU.
Pa6oter H. K. KoneioBa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kaprnieuenko,
1O. A. ®unmumaenxo, H. B. TumodeeBa-PecoBckoro.

OCHOBHbBIE€ T€HETUYECKHUE MOHSITUSL U CUMBOJIbL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIENIbHBIE TEHbI, AJIbTCPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM M PELIECCUBHBIN
IPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTASI JIMHUSL, THOPHUIbI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJbI ~ TEHETUKH: THOPUIOJOTUYECKUM,  IUTOJIOTHYCCKUH,
MOJIEKYJISAPHO-TE€HETUUECKHM.

JdemoHcTpanumn



[Toptpetsl: I'. Menaens, I'. ne ®puz, T. Mopran, H. K. Konsios, H. H.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuibt 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBbI CKPEIIIUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TEHETUUYECKHX

HUCCIIEI0OBaHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Mounorubpuanoe ckpeuBanue. IlepBbiii 3axkon MeHnenss — 3aKoH

ennHooOpa3ust THOpUI0B nepBoro nokosieHus. [lpasuno nomuaupoBanus. Bropoi
3aKOH MeHnens — 3aKOH paclleIuIeHus NPU3HAKOB. lluTonormueckue OCHOBBI
MOHOTMOPHUIHOIO CKpeIMBaHus. [ UI1oTe3a YnCTOTHl TaMerT.

AHanusupyroniee ckpenBaHue. 1IpoMexyTOUHbI XapakTep HAclIeIOBaHU.
Pacmienienne npu3HakoB NPU HETIOJIHOM JOMUHHUPOBAHHH.

Jurubpunnoe ckpeuBanue. TpeTtnii 3akoH MeHens — 3aK0H He3aBUCUMOTO
HacJIeJOBaHMsI IPU3HAKOB. [{UTONOrnueckre 0CHOBBI JUTHOPUIHOTO CKPEILMBAHUS.

CuenieHHoe HacnenoBaHue npusHakoB. PaGotsl T. Moprana. CuemnieHHoe
HACJIEIOBAHWE TI'€HOB, HApyILIEHUE CLEIUICHUs MEXIy I'eHamMu. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['enernka nosa. XpoMOCOMHBI MEXaHU3M ONpEIETIEHUsS 10J1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M Te€TepOraMeTHbIA I10J. ['eHeTnueckas
CTPYKTYypa HOJIOBbIX XpoMocoM. HacienoBanue npu3HakoB, CHEIJIEHHBIX € IIOJIOM.

['eroTun kak nenocTHas cucrema. llnenorponns — MHOKECTBEHHOE AEUCTBHE
reHa. MHOXECTBEHHBIM aJUIeNu3M. B3auMOJEHCTBUE HEAUIEIbHBIX TI'€HOB.
KommnementapHocts. Onuctas. [lonnmepus.

['eHeTHMYECKUI KOHTPOJIb Pa3BUTUS PACTEHUM, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MONIOrMYECKUX  MPOLIECCOB, IOBEIEHUS W  KOTHUTUBHBIX  (DYHKLUH.
['eHeTnyeckne MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3UH
— Mapa3uT» U «XO35UH — MHUKpOOMOM». ['eHeTnyeckue acmeKkThl KOHTPOJSA H
WU3MEHEHUS HaCJIECTBEHHONW NH(OPMALMU B IIOKOJIEHUSIX KJIETOK U OpTaHU3MOB.

JdeMoHcTpanuu

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

Tabmumpst u cxemsl: «IlepBbiif 1 BTOpo# 3akoHbl Menaens», « Tpetuil 3aKkoH
Menpgens», «AHanusupyrouiee ckpeuuBanue», «HemogHoe IOMHUHHpPOBaHUEY,
«ClLemyieHHOEe HAaclel0BaHUE IPU3HAKOB Yy Apo3o¢uib», «['eHeTuka mnomnay,
«Kapruotun uenoseka», «Kapuotun pgpozodpuinsl», «Kapuorun nruus»,
«MHOXECTBEHHBIN allJIeNU3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBaHue: MoOJeNb AN JEMOHCTpallMM 3aKOHOB E€IMHO0Opa3us
ruOpUIOB TEPBOrO TMOKOJEHHUS U PaCIICIJICHHs MPU3HAKOB, MOJAENb Jis
JEMOHCTPALIMA 3aKOHA HE3aBUCHUMOIO HACJIEAOBAHUS IIPU3HAKOB, MOJEIb IS



JEMOHCTPAllUM CLEIUICHHOTO HACJIEIOBAHUS NPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKponpenapar: «Jpo3odumnay.

IIpakTuyeckas padora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKPEIIUBAHUS Y IPO30(PHIIBD.

IIpakTuyeckas  padora  «/3yueHue  pe3ynbTaToOB  AUTHOPUIHOTO
CKpEUIUBaHUA Y IPO30(UITBD).

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aunmopeiictBue reHotMna W cpeasl npu  (popmupoBaHuM (peHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Busl
VM3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACIICICTBCHHAS.

MonudukanuonHas u3MeHUYMBOCTh. Poib cpeapl B popMUpOBaHUU
MOAU(PUKAIIMOHHON HM3MeHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psn u BapuauuoHHas kpuBas (B. Horanmucen). CoiicTBa Moau(pUKaMOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYECKAsT N3MEHUYNBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bubl reHOTUIIHYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, MyTAllMOHHAS.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M MOJIOBOM Mpolecc — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATUBHON N3MEHUYUBOCTH B CO3JaHUH
TEHETUYECKOTO pa3HOOOpa3us B Mpeesiax OTHOTO BHIA.

MyTauuoHHass W3MEHYMBOCTb. BHAbBl MyTaluii: T€HHbIE, XPOMOCOMHEIE,
reHoMHble. CIIOHTaHHbIE W  WHIAYUUMPOBAaHHbIE MyTauuu. SaepHble U
nuToIa3MaTuyeckue myranuu. CoMaTUYecKUe U MoJjoBble MyTanuu. [IpuunHb
BO3HUKHOBEHUs MyTanud. MyTareHpl W WX BIUMSIHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O MpPOIEcCa. 3aKOH TOMOJIOTUYECKUX pAJIOB B
HacnencTBeHHoM m3meHunBoctH (H.M. BaBwiioB). BHesnepHass M3MEHUHUBOCTH U
HACIIEICTBEHHOCT.

Onueenemuxa U INUCEHOMUKA, POIb INUSEHEMUYECKUX dakxmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpauuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuiios.

Tabmuubr u  cxembl: «Buabsl u3meHunBocTH», «MonudukanuoHHas
W3MEHYUBOCTHY, «KomOuHatuBHas W3MEHUYUBOCTbB, «Mero3y,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00aeBaHNs YeI0BEKa», « Bumbl myTammii.

OO6opyoBaHue: XKUBble U TepOapHble SK3EMIUISAPbl KOMHATHBIX PAcTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHUYHUBOCTH.

JlabopaTtopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIMMOHHON W3MEHUYMBOCTU. [locTpoeHue BapuallMOHHOTO psina U
BAPUALIMOHHOW KPUBOW».



IIpakTnyeckas padora «Myranuu y apo3odunbsl  (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eneTnka yesioBeKa

Kapuotnn yenoBexka. MexayHapoaHas nporpaMMa HMCCIENOBaHHsS T'e€HOMaA
yernoBeka.  MeToapl  M3y4YeHHsT TIEHETHKHM  YEeJOBEKAa: TI'€HEAOIMYECKHM,
OJIM3HELIOBBIH, LIUTOT€HETUYECKHH, HOMYJISALIMOHHO-CTaTUCTUYECKUN,
MOJIEKYJIIPHO-T€HETUYECKUH. CoBpeMeHHOE OIIPEICIICHHE TCHOTHUIIA:
IIOJJTHOTEHOMHO€ CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[TI[P-ananu3a. HacnencTtBenHbie 3a001€BaHUs YeIOBeKa. | €eHHbIE 1 XPOMOCOMHbBIC
O0one3Hu uyenoBeKa. bone3HM ¢ HacIeACTBEHHOW MPEapacloioKEHHOCTHIO.
3Ha4YCHHE MEAMIMHCKOM I'€HETUKU B NPEIOTBPAIICHUM U JICYCHUH T'€HETUYECKHUX
3a00sieBaHNl 4YenoBeKa. MeaUKO-reHETHUECKOE KOHCYJIbTUpoBaHHue. CTBOJIOBBIE
KJIEeTKH. [IoOHATHE «TeHETHYECKOro rpy3a». DTHYECKUE ACIEKThl MCCIEIOBAHMI B
00JacTl pelaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue (GakToppl NOBBILIEHHONW YYBCTBUTEJIBHOCTH 4YEJIOBEKAa K
(¢u3nyecKoMy U XMMUYECKOMY 3arpsi3HEHUIO OKpYyXkarouiei cpenbl. 'eHeTnyeckas
IIPEAPACIIONIOKEHHOCTD YEJIOBEKA K ITATOJIOTUSIM.

JdemoHcTpanumn

Tabmumpl u cxembl: «Kapuotun uenoBeka», «MeToIbl U3y4yeHUS! TEHETUKU
qesioBeKay, «l 'eHeTnueckue 3a001€BaHMsI YETOBEKA.

IIpakTHyeckas padora «CocTaBieHUE U AaHAIN3 POAOCIOBHOW.

Tema 15. Cenexkuusi OpraHu3sMoB

JlomecTukanus u cenekuus. 3apoxkKaACHUE CEIEKINHA U JOMECTUKALUN. Y YEHHE
H. W. BaBumoBa o lleHTpax NpOHCXOXIEHUS U MHOTOOOpa3usi KyJIbTYPHBIX
pacTeHuil. Poib ceneknuu B CO31aHUHA COPTOB PACTEHUN U ITOPOJ )KUBOTHBIX. CopT,
10poJa, ITaMM. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHON N3MEHUYNBOCTH
H. Y. BaBuioBa, ero 3HaueHue Jisi CEIEKIIMOHHON PabOTHI.

MeTtoapl cenekMOHHOW paboThl. VICKycCTBEHHBI OTOOp: MAacCOBBIM U
VHUBUyJIbHBIN. Oranel ~ KOMOMHANMOHHOM  cenekuuu.  McnbelTaHue
IPOU3BOAUTENEH IO MOTOMCTBY. OTOOp MO TE€HOTUIy C IIOMOUIbK) OLIEHKU
(eHoTHIIa IOTOMCTBA U OTOOP 10 '€HOTHUILy C romolbro aHainusza JHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJA  CEJICKIMOHHOM  paboThI.
PannanmoHHbIM M XUMUYECKAA MyTareHe3 Kak HCTOYHHUK MYTAIUM y KYJbTYPHBIX
¢opM opranusmoB. Mcnosb30BaHHE TE€HOMHOIO PENAKTHPOBaHUS M METOJIOB
pexomOnHanTHBIX JIHK 17151 momy4yenus ncxoiHOro mMarepuana i CeleKIuu.

[lonyuenne IIOJIMIUUIONUIOB. Bnytpusunosas ruOpUAn3aIHsL.
brnuskoponcTtBenHoe  ckpemmBaHue, WM UHOpuaumHr.  HepoacTBeHHOE
CKpellMBaHue, Win ayTOopuauHr. ['erepo3uc u ero npuuuHbl. lMcmonb3oBaHue
rerepo3uca B cenekuuu. OtnanénHas ruOpuansauus. [Ipeogonenue Oecruionus



MEXBUJIOBBIX THOPUIOB. JOCTHKEHUS CEJEKIIUU PACTEHUHN U )KUBOTHBIX. «3e1éHas
Dpesonioyusy.

CoxpaHeHre 1 U3y4eHUE TeHETUUECKNUX PECYPCOB KYJIBbTYPHBIX PACTEHHUM U UX
JTUKUX pOAMYEH JUIsl CO3/1aHUsI HOBBIX COPTOB U THOPUIOB CEIbCKOXO3SIIICTBEHHBIX
KYJIbTYp. H3yuenue, coxpanwenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBLIX  JHCUBOMHBIX 6 Yeadx YIVYUleHUs
cyuecmgyrowux U Cco30aHusi HOBbIX NOPOO, JUHUUL U KPOCCO8, 8 MOM Hucie C
NpUMEHeHUeM COBPEMEHHBIX MeMOO08 HAYYHBIX UCCIe008AHUL, Nepedosbix uoell u
NepCneKmuEHbIX MEexXHOI02UM.

JdemoHcTpanumn

[Toptpers: H. U. Basunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuibl u cxembl: «lleHTpBI TPOUCXOXKIEHUS 1 MHOTOOOPa3Usl KyJIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHUX PSI0OB B HACIEACTBEHHONM HU3MEHUYMBOCTHY,
«Metoppl cenexkuun», «OTnanéunas rudpuauzanus», «MyrareHesy.

JlaGopaTopHasi padora «/3yyeHrue copTOB KyJIbTYypHBIX PACTEHUN U TOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHre METO/IOB CEJIEKIIUUA PACTCHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHHiD».

IKekypeusi «OCHOBHbIE METONBI M JOCTHXKCHHUS CEJIEKUMUA PACTECHUN U
YKUBOTHBIX (Ha CEJIEKI[TUOHHYIO CTaHILIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA y4acTOK, B TEIUIMYHOE XO3SIICTBO, B J1a00OpaTOpHUIO
arpOyYHHUBEPCHUTETA UM HAYYHOT'O LEHTPA)».

Tema 16. buorexHosiorust U CHHTETHYECKAsA OMOJIOTHS

OOBEKThI, MCHOJb3yeMble B OMOTEXHOJIOTMHM, — KJIETOYHbIE U TKAaHEBbIE
KYJBTYPBI, MUKPOOPTraHU3MBl, 170:¢ XapaKTEepUCTUKA. TpagumonHas
OMOTEXHONOTHS:  XJIeOOMeueHue, TMOJIYyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BuHOAenne. MukpoOuonornyeckuii cunre3. OOBEKTbl MHKPOOHMOJOTHYECKUX
TexHoJsioruid. [Ipon3BoacTBO O€nKa, aMUHOKHUCIIOT U BAUTAMUHOB.

Co3naHue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBIO MOJYYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIepIKalINX HE BCTPEYAIOIINECs B IPUPOIe OMOCHHTETHYECKHE MTyTH.

Kierounasa unxeHepus. MeTonbl KyJbTypbl KJIETOK M TKaHEW PACTEHUU U
#&uBOTHBIX. KpuoGanku. Comatuyeckas rTHOpuAM3alMdS U COMAaTUYECKUN
sMOpuorenes. lcronp3oBaHue Tramion0oB B CeJlCKUMH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3osanue MOHOKIOHANbHBIX U NOAUKIOHATbHBLX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpyKIus
SMIEKIETOK U KIOHUPOBAHHUE KUBOTHBIX. METO TpaHCIIAHTALMU SIEp KIETOK.



Texnonoeuu 0300po6nenus, KyabmusUpo8aHus U MUKPOKIOHANbHO2O PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHasg WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHCcTpyupoBanue pekoMOouHanTHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTH)KEHHUSI M TEPCIEKTUBBI XPOMOCOMHOM M FTEHHOM MHKEHEPHUH. DKOJIOTUYECKHE
U 3TUYECKHUE MPOOIeMbl TEeHHOW WHKEHEPHUH.

Menuuuackue 6uorexnosoruu. [loctrenomuas nudposas meaunuHa. [TLP-
JTUArHoCTHKa. MeTaO0JOMHBIN aHaIW3, TEHOIEGHTPUYECKUN aHajdu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICHoJIb30BaHHME CTBOJIOBBIX
kinetok. TaprerHas Tepamust paka. 3D-OuommkeHepuss misg  pa3pabOTKu
(byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTUH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHEM TEXHOJIOTUH TPEXMEPHOTO OWMONMPUHTHUHra U ckadhoaauHTa
JUISL PELICHUS 33724 NTEPCOHATM3UPOBAHHON MEIULIVHBI.

Co3nanne BEKTOPHBIX BakKIMH C HENbl0 OOecredeHus: KOMOMHHPOBAHHON
3ammTel OT Bo30yautenert OPBU, ycraHoBieHHE MOJEKYJISIPHBIX MEXaHU3MOB
¢dbynkunonupoBanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCO0O OIMACHbBIE
3a00J1€BaHUs YEJIOBEKA U )KUBOTHbIX.

JdemoHcTpanumn

Tabmuibr u cxemsbl: «Vcnonp30BaHEe MUKPOOPTAaHU3MOB B TIPOMBITINICHHOM
IPOU3BOJICTBEY, «KileTouHas nHxxeHepusn», «['eHHass HHKEHEPUs».

JlabopaTtopnasi pa6ora «/3yueHue 00bEKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llomydyeHre MOTOYHOKUCIBIX TPOIYKTOBY.

JKcKypcusi «bUOTEXHONOTMA — BaKHEWIasi MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxkaeHue W pa3BUTHE IBOJIONMUOHHBIX MPeEACTABJICHUH B
ounoJsioruu

OpomounoHHas teopuss Y. JlapBuna. Ilpeanocbuikyu BO3HUKHOBEHHS
napBuHU3Ma. JKu3Hb U Hay4dHas aesTenpbHocTh Y. /[apBuna.

JIBroKyle cuibl HBOJIIOLMK BUJIOB 110 Y. J[apBUHY (BbICOKasi HHTEHCUBHOCTb
Pa3MHOXKEHHS OpPraHM3MOB, HACJEACTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYIIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH 0TOOD).

Odopmiienne cunterndeckor Tteopuu dBoonmu (CTD). HelTpanbhas
Teopusi 3Bomtonuu. CoBpeMeHHas JBOJIOIHMOHHAS  OuoNoTHA. 3HAYeHHE
HBOJIFOLIMOHHON TEOPUH B POPMUPOBAHUY €CTECTBEHHO-HAYYHON KapTUHbBI MHpA.

JdeMoHcTpanuu



[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kioswe, Y. Hapsun, C. C. UerBepukos, W. 1. llImansraysen, [Jx. Xonaein, . K.
beinses.

Tabmuis! u cxembl: «CucremMa xxuBoi npupoas! (mo K. JIunuero)y, «Jlectauia
XKUBBIX cymiecTB (o Jlamapky)», «Mexanusm (GOpMUPOBAHUS TPUCTIOCOOTICHUM Yy
pacTeHui n KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyrta myremectBus Y.
HapBuna», «Haxoaku Y. [lapBuna», «®Dopmbl OOpnOBI 3a CYIIECTBOBAHHUEY,
«[lopoasl romy6eit», «MHorooOpasue KynbTypHbIX (popMm kamycTel», «Iloposs
JIOMAIITHUX >KMBOTHBIX», «Cxema oOpa3oBaHusi HOBBIX BHIOB (1o Y. JlapBuny)»,
«Cxema COOTHOILIEHUS MABWXKYIIUX CHJI 3BOJIIOLUNY», «OCHOBHBIE IOJIOKEHUS
CUHTETHYECKON TEOPHUH IBOJIOLIAN.

Tema 2. MUKPOIBOJIIOIMS U €€ pe3yJIbTaThl

[Tonynsuust KaKk 3JI€eMEHTapHas €IMHHLA 3BOJOLMH. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOTO pa3zHoOoOpa3usi W CTPYKTypbl momyasuuid. W3meHenue
reHooHJa TOMYJSIMU KaK DJIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeTuueckoro paBHosecus k. Xapau, B. Baitn6epra.

DOneMeHTapHble (aKTOpbl (IBHXKYIIME CHJIbI) SBOJIOUMUA. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeH4YMBOCTh. [JIpeiid TreHOB — cioyuyailiHbIe
HEHaNpaBJIeHHbIC U3MEHEHUS YaCTOT aJljiesiel B MOMyIAuuax. DPQPeKT OCHOBATEIS.
Ippexm b6ymouinounozo eopaviuika. CHUdCeHue 2eHemuuecKko2o pazHooOpa3usL:
npuyunsvl u cireocmsus. llposenenue sgpghexma opeiigha 2enos 8 OONLUUX U MATILIX

NONYNAYUSX. Murpauuu. N3ossius MOMYJISLIAN: reorpaduueckas
(mpocTpaHCTBeHHast), Oronoruueckast (penpoyKTUBHAs).
EcrectBenHblii 0oTOOp — HampaBistonmii  (aktop 3BomonuH. DOpMbI

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUM, CTaOWIM3UPYIOUIMHA,  pa3pblBAOIIUN
(mu3pynTtuBHbiii). [lomoBoit oTO0p. BO3HMKHOBEHHE W JBOJIIOIHUS COIMATBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tpucnoco0AeHHOCT,  OPraHU3MOB  KaK  PE3yJabTaT  MHKPOIBOJIOIHH.
Bo3HuKkHOBEHHE MPUCTIOCOOJIEHUI Y OPraHu3MOB. ApoMop(o3bl U UANOA AN TALIUH.
[Tpumepsl nprcnocobieHnid y Opranu3mMoB: Mopdoorunyeckue, Gu3noaoruyecKue,
OnoxumMuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  NPHUCIOCOOJIEHHOCTH
OpPraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOGpasoBaHue Kak pe3yJbTar
MUKpPO3BOJIIOIMU. M3omsamus — kiatoueBoi (aktop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHMUS: aJI0NaTpUUYECcKoe (reorpaduueckoe),
CHMIIATPUYECKOE (3KOI0THYECKOE), «MTHOBEHHOE» (mosUIUIONIU3anus,
rubpuanzanus). JJIMTeIbHOCTh 3BOJIIOIMOHHBIX TPOLECCOB.

Mexanu3mbl HopMUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.



Poib 3BOIOLIMOHHON OMOJI0THH B pa3pabOTKe HAyYHBIX METOJ0B COXPAHEHHUS
OounopaszHooOpaszusd. MUKpOIBOMIONMS U KOABOJIIOLMSA MApa3uTOB U HUX XO3SEB.
Mexanu3mbl HOPMUPOBAHKS YCTOMUYUBOCTH K aHTHOMOTHUKAM U CIIOCOOBI OOPHOBI C
HEU.

JdemoHcTpanumn

[Toptpetsl: C. C. UerBepukos, . Maiip.

Tabmuupel u cxembl: «MyTallMOHHass HM3MEHYUBOCTBY, «llomymsionHas
CTpyKTypa Buaa», «Cxema nposiBieHus 3akoHa Xapau—BaitnOepra», «JIBmxkyiiue
CHJIBI 3BOJIIOLUNY», «IKOJOTHYECKasi M30JSLUsS MOMYJSIUA CeBaHCKOU (hopenny,
«I"eorpaduueckas U30JALMS TUCTBEHHUIIBI CHOMPCKON U TIMCTBEHHUIIBI JAYPCKOI,
«ITomynsuuoHHBIE BOJIHBI YUCICHHOCTH XUIHUKOB U XEpPTB», «Cxema AeuCTBUA
€CTECTBEHHOT0 0TOOpa», «@opMbl 00pbOBI 3a CyLIECTBOBaHUE, «HIyCTpHaIbHBIN
MenaHusm», «oKuBble — uckonaembie»,  «lloKpOBHUTENIBbCTBEHHAss  OKpacka
XKUBOTHBIX», «[Ipemgynpexnaronias oOkpacka KUBOTHBIX», «DU3HOIOTUYECKUE
aganTaiuny, «lIlpucnocoO0IeHHOCTh OpPraHU3MOB M €€ OTHOCUTEIBHOCTHY,
«Kputepuu Buaa», «Bunpl-nBoiHukn», « CTpykTypa Buja B npupojae», «Crnoco0bl
BUJI000pa3oBanusy», «I'eorpapuyeckoe Bupoo0Opa3oBaHue TPEX BUIOB JIAHIBIIICH,
«DKOJIOTHYECKOe BUA000pa30BaHUE BUIOB CHUHHIDY, «IlOMMIIIONIBI pacTeHui»,
«KanyctHo-peeuHblil THOpUIY.

Oo6opynoBanue: repObapuu pacTeHU, KOJUIEKIIUN HACEKOMBIX, Uyuena MTHLL U
3Bepel ¢ MpuMepaMy pa3IMyuHbIX IPUCIIOCOOIEHUH, Yydesa NTULl U 3Bepeil pa3HbIX
BUJIOB, TepOapuu pacTeHHil ONU3KUX BHAOB, OOpPA30BaBIIMXCS PA3NUYHBIMU
crioco0amu.

JlaGopaTopHas pa6ora «BrlsiBneHNEe N3BMEHUYUBOCTH Y 0CO0€H OHOTO BUAAY.

JlaGopaTopHas padorta «IIpucnoco6sieHuss OpraHu3MOB U UX OTHOCUTEIbHAS
LEJI€CO00PA3ZHOCTDY.

JlaGopaTtopnas pabGora «CpaBHEHHE BHUJOB MO MOP(HOIOTHUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BOJIIOLNS U €€ Pe3yJibTAThI

Metonsl  u3ydeHHss MakposBoyronuu. I[lameoHTONOrMYECKHE  METOIbI
uzydyeHus oHBomouuu. IlepexogHsie ¢GopMbl U (QUIOTE€HETUYECKUE  PSAJbI
OpPraHU3MOB.

buoreorpaduueckue Meronpl u3zydeHus sBoitouuu. CpaBHeHue (IOpsl U
(ayHBl MaTepuKOB M OCTpOBOB. buoreorpadguueckue odOnactu 3emnn. Bunisl-
DHACMUKHU U PEIIUKTHIL.

OMOpHONOrYecKUe U CPABHUTEIHLHO-MOP(]OIOrHUEecKre METOAbl U3yYeHUs
BOMIOLMU. ['€HeTMYecKne MEXaHW3Mbl 3BOJIIOLIMM OHTOTEHE3a M IOSBIEHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynumenTtapusle  oprabl M aTaBu3Mbl.  MOJIEKYJISIPHO-T€HETUYECKHUE,



OMOXUMHUYECKHUE U MAaTEMAaTUYECKUE METO bl U3yUYEHUs FBOTIOLUU. ['OMOIIOrMYHbIE
redbl. COBpEMEHHBIE METO]IbI MOCTPOCHUS (PUITOTEHETUYECKUX IE€PEBHEB.

XPpOMOCOMHBIE MyTalluX U 3BOJIIOLUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (TpaBwiia) 3BOJONMH. [Ipunyun cmenvli yHKyuil.
HeoOpatumocTs 3BOmonMu. AxantuBHas panuanus. HepaBHOMEpHOCTH TEMIIOB
ABOJIIOLINH.

JdeMoHcTpauuu

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, ®. Mromep, O. I'ekkelsb.

Tabmuipl u cxembl: «OUIOTEHETUYECKUN PSIT JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3ybbie  smepb»,  «Cteronedansy,  «Punnodputey,  «CeMeHHbIE
nanopoTHUKW», «buoreorpaduueckue 30Hb 3emiun», «lpeid KOHTHHEHTOBY,
«Penukthly, «HauvanpHble cTaguu 53MOpPUOHAIBHOTO PAa3BUTUSA TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTWYHBIE OpraHe», «PyIuMeHTB,
«ATaBU3MBI», «XpOMOCOMHBbIE HAOOpHI 4YeJNOBEKa MW IIUMIaH3e», «l1aBHbBIE
HaIpaBJICHUS IBOIIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH HBOJIIOLIUNY.

O6opynoBaHue: KOJUIEKI[UU, TepOapuu, MYJSDKM HCKOMAEeMbIX OCTAaTKOB
OPraHu3MOB, MYJISI)KM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJUIEKIIUHA HACEKOMBIX.

Tema 4. IlpoucxokaeHue U pa3BuTHe JKM3HU Ha 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIEHUS >KM3HM Ha 3emie. AOuUOreHe3 u
naHcrepmusi. [JloHayuHble peACTaBlICHUs O 3aPOKJICHUU JKU3HU (KPEAMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOXKICHHUS )KU3HU U €€ onpoBepxkeHue onbiraMu .
Penu, JI. Cnamnannanu, JI. [Tactepa. [Iponcxoxaenue sKu3HA U aCTPOOHOJIOTHS.

OcCHOBHBIE JTallbl HEOPTaHUYECKOU SBOJIIOLUH. [Inanerapnas
(reonmoruueckas) SBOJIOINUA. XHUMHUYECKas dBOJIONUSA. AOUOTEHHBIH CHUHTE3
OopraHnueckux BemecTtB n3 Heopranudeckux. Omeir C. Mummepa u I'. FOpm.
OO6pazoBanue noaumMepos u3 MonoMmepoB. KoanepBarnas runote3a A. M. OnapuHa,
rurnore3a nepBuyHoro OynboHa JIk. XongeitHa, reHerudeckas rumote3a [
Ménnepa. Pu6osumer (T. Yex) u runoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MmeToibl €€ n3yueHus. MickonaeMple OpraHu4ecKUe OCTaTKH.
['eoxpononoruss u e€ meroapl. OTHOCUTENbHAS M AOCOJIOTHAs T€OXPOHOJIOTHUS.
["eoxpoHoONIOrMYecKas HIKajaa: S0HbI, 3pbl, IEPUO/BI, JTOXH.

HavanpHble 53Tanbl OpraHWYecKoW HBOMOUMH. [lOsSBIEHHME U IBONIOLHUS
NEPBBIX KJIETOK. DBOMIONUA MeTaboian3Ma. BO3HMKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKM KaK aHAJIOT MEPBBIX HA 3eMJjie COOOIECTB.
CrpomatonuTsl. [IpokapruOThl U 3yKapHUOTHI.



[Tpoucxoxaenue 3ykapuoT (CuMOUOreHes). IBOIOIMOHHOE MPOUCXOKICHUE
BUpPYCOB. lIponMcxokaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PyIII MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tambl 3BOJIIOIMH BBICHIUX pacTeHuil. OCHOBHbIE apoMOp¢O3bI
pacrennii. Bpixoxy pacremun Ha cymy. llosBneHue CHOpPOBBIX pacTeHUM H
3aBoeBaHME UMM cymu. CeMeHHble pacTeHus. [IpoMCXOKIeHHE IBETKOBBIX
paCTECHUH.

OCHOBHBIE 3Talbl 3BOJIOIHUHM KXUBOTHOrO Mupa. OcHOBHbIE apoMoOp¢o3bl
XKUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBbIE KUBOTHBIE. JKU3HBb B BOJAE. DBOIIOLUS TO3BOHOUHBIX.
[Ipoucxoxaenne ampubuii u pentwimil. [IpoucxoxaeHue MICKONUTAIOINIMX U
ntul. [lpuHuun xmouyeBoro apomopdosa. OcBoeHHe O€CMO3BOHOYHBIMU U
ITO3BOHOYHBIMH )KUBOTHBIMU CYIIU.

PasButne xu3HM Ha 3emie IO 3paM M NEpPUOJaM: apXeil, MpOTEepO30H,
najgeo3om, Me3030H, KaiiHo301. O0111as XapaKTepUCTHKA KJIUMAaTa U Fe0JIOTHYECKUX
npotieccoB. [losiBieHre U paciBET XapaKTEPHBIX OPraHU3MOB. YTJIE0Opa3oBaHUE:
€ro yCJIOBUSA U BIIMSHUE HA ra30BbIi COCTaB aTMOC(EpHI.

MaccoBbie BBIMHUPAHHSI — 3KOJOTHUYECKUE KPHU3UCHI npouuioro. [IpuunHel n
CJIEICTBUSI MAacCOBBbIX BbIMUpaHUW. COBpEMEHHBIA 3KOJOTMYECKHA KPHU3UC, €ro
ocobenHocTtH. [IpoGiaema coxpaneHus 6nopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPyl OPTaHU3MOB.

JdemoHcTpanumn

[Toptpetsi: @. Penu, JI. Cnamnanuany, JI. Tlactep, 1. . Meunukos, A. U.
Omnapun, k. Xonaenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabnuiel u cxemsl: «CxeMma omnbita @. Penny», «Cxema onwita JI. [Tactepa mo
U3YYEHUIO CaMO3apoxaAcHUs Ku3HW», «Cxema ombita C. Mumiepa, I'. IOpuy,
«JTanbl  HEOpPraHWYECKoW  »Bomouun», «l'eoxpoHonormyeckas  MIKaiIay,
«HauanpHble 3Tanbl OpraHUYeckoi 3Boonun», «Cxema o0pa3oBaHUs PYKapHOT
nyTéM cumoOunoreHeza», «CucremMa XKuUBOM HpUpoAbD», «CTpoeHUE BHpYyCay,
«Apomopdosbl  pacrenuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHoroksierounsie  Bogopocim», «Mxwu», «llanmopotHukm», «l'oocemeHHbIe
pactenus», «Opranbl IBETKOBBIX paCTEHUI», «CXxeMa pa3BUTHS )KUBOTHOTO MUPay,
«Apomopdo3bl KUBOTHBIXY», «IIpocteitmuey, «Kumeynononaoctuoie», «Ilmockue
yepBu», «YnenucroHorue», «PuiOby, «3eMHOBOAHBIE», «lIpecMbikatoniecs,
«IItuupy, «Mnekonuraromnme», «Pa3BuTre KU3HU B apXEUCKOU 3pey», «Pa3Burue
)KU3HU B TMPOTEPO30OMCKON 3pe», «Pa3BUTHE KU3HM B NAJICO30MCKOU 3pey,
«Pa3BuTHe KXKU3HU B ME3030MCKOMU 3pe», «Pa3BUTHE KU3HU B KAMHO30MCKOU 3pey,
«CoBpeMeHHas cucTeMa OpraHuYECKOTrO MUPay.



O6opynoBanue: repObapuuM pacTeHU pa3IUYHBIX OTAEJIOB, KOJUIEKIIUU
HAaCEKOMBIX, BJIAKHBIE IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UTJIOKOKHX, CKEJIETHI TO3BOHOYHBIX dKMBOTHBIX, Uy4€eJIa IITUL] U 3BEPEM, KOJUIEKIIUN
OKAMEHEJIOCTEN, TOJIE3HBIX MCKOIMAEMBIX, MYJSDKA OpPraHUYECKUX OCTATKOB
OpPTraHU3MOB.

BupryaabHas gadopaTopHasi padora «MojennpoBaHue onbIToB Mujiepa—
FOpu no n3zydeHnto abMOreHHOro CHHTE3a OPraHMYECKUX COSMHEHUI B IEPBUYHON
aTmocdepe».

JlabopatopHasi padora «/I3ydyeHHe M ONHCAHME HCKONAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOB.

IlpakTnueckass padora «l3yueHne OCOOCHHOCTEH CTPOCHHUSI PACTEHHM
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yueHne ocoOeHHOCTEH CTPOEHHS MO3BOHOYHBIX
KUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Pa3znensl u 3agaun aHTPONOJIOTUH. METOIbI aHTPONOJIOTHH.

CraHoBJIEHHE TPEACTABICHUN O IMPOUCXOXKICHUM 4YeJOBEKa. PennrunosHeie
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO YeI0BEKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHUE YETOBEKA.
CBugerenpcTBa  CXOACTBA  YEJNOBEKAa C  JKUBOTHBIMU:  CPaBHHUTEIIBHO-
MOpGhOIOTHYECKHE, AMOPHOJIOTHYECKHE, bU31M0I0r0-OMOXUMHUECKHE,
noBezeH4Yeckue. OTINYMS YEeIOBEKa OT KUBOTHBIX. [IpsIMOX0XKI€HHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIbHOU
CHCTEMBI.

JBwxyniye cwibl ((pakTopsl) aHTpOIOreHe3a: OUOJI0TUYeCcKue, ColUalibHbIC.
CooTHolIeHHEe OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOMIOTEHESE.

OcCHOBHBIE CTaJMM AHTPOIOreHe3a. PaHHHME 4YenoBeKOOOpa3HbIE 00€3bsSHBI
(TPOKOHCYIIBI) U paHHHUE MOHTHIBI — OOLIHE MPEAKU YeTOBEKOOOPa3HBIX 00€3bsH U
JTr0/ied. ABCTPAJIONIMTEKU — JIBYHOTHE MPEJKHU JIIoAeH. UelIoBEK yMEIblil, NepBbIe
M3TOTOBIICHUS OPYIUM Tpyaa. UenoBeK NpsIMOXOISIIAN U TIEPBBIN BBIXO/I JIFOACH 32
npeaensl Appuku. YenoBek reiiear0eprekuii — o0Iui NpeIoK HeaHAepTaIbCKOTO
YEJIOBEKAa M YEJIOBEKa pa3syMHOro. YeynoBeK HEAHAEPTAIbCKUWA KaK BHUJ JIIOJAEH
XOJIONHOTO KiMMara. YeloBeK pa3yMHBIA COBPEMEHHOIO THIIA, JAEHUCOBCKHUU
YEJIOBEeK, OCBOEGHUE KOHTHUHEHTOB 3a mpenenamu Adpuku. [laneoreneruka u
NaJeoreHOMHKA.

OBOMIONMS COBPEMEHHOTO 4YelOoBeKa. EcTecTBEeHHBI OTOOpP B MOMYJNSLMIX
yenoBeka. MyTalnnoHHBIA mpouecc U nojgumopdusm. IlonmynsiuuoHHbIE BOJHBI,
npeiid renoB, murpanus U «3G@eKT ocHOBATENS» B MOMYNIALUIX COBPEMEHHOTO
YEJI0BEKA.



UYenoseueckne pacel. [loHstue o pace. bonbmme pacel: €BponeougHas
(eBpasmiickasi),  aBCTpajio-HETpouJHAs  (PKBATOpUaAlIbHAs),  MOHTOJIOUIHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelnieHHsl 4YeJOBEKa IO IJIaHETe.
EnuncTBO  4yenoBeuecknx — pac.  HaydHas  HECOCTOSTENBHOCTH  pacu3Ma.
[TpucnocoO6IeHHOCTh YeNMoBEKa K pa3HBIM YCIOBHUSM OKPYXKAIOIIEH Cpepl.
Bnustnue reorpaduueckoit cpenbl u iperida reHoB Ha MOPGHOIOTHIO ¥ PU3HOJIOTHIO
YeJI0BEKa.

MexauciuminHapaple  MeToabl B (usmyeckodt  (OMOJIOTHYECKOM)
AHTPOMOJIOTUU.  ODBOJIOLMOHHAS ~ QHTPOMOJIOTHS W MaJIEOAHTPOMNOJIOTHUS
YEJOBEYECKUX MOMYJSIUiA. brocolunaibHble HUCCIEIOBAHUS MPUPOJLI YeOBEKa.
HccnenoBanre K03BOTIOLMHU OUOJIOTMYECKOTO U COLIMATILHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toptpetsr: Y. lapBun, JI. JIuku, . 4. Pornnckuii, M. M. I'epacumos.

Tabmuibl u cxembl: «MeTobl aHTPOTIONIOTUNY, «[ OJTOBHOW MO3T YeoBEKay,
«YenoBekooOpa3Hbie 00€3bsHbI», «CKeNeT 4YeloBeKa M CKeJleT IIMMIIaH3ey,
«PynMMEHTBI U aTaBU3MBbIY, «/IBHXKyIIME CHIIBI AHTPOIIOTEHE3A», « DBOJOLHOHHOE
IpEBO  YeENOBEKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuii yenoBek» «Heanaepranbusy, « KpoMaHbOHUBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOIUHU YEJIOBEKA», «Packl UeloBeKay.

O6opynoBaHue: MyJSDKM — OKAMEHENIOCTeH, MpEeAMETOB MaTepuaIbHOU
KyJbTYpbl ~TPEAKOB dYeloBeka, penpoaykiuu (portorpadum) KapTuH ¢
MU(DOJIIOTUYECKUMU U OHOJEHCKUMHU CIO)KETaMU TPOUCXOXKICHHUS YEJIOBEKa,
dboTorpadun Hax0IOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJICITh
yeperna yesioBeKa U ueperna HMMITaH3€e, MOJIeNIb KUCTH Y€JIOBEKA M KUCTH IIUMIIaH3e,
MOJEIH TOpCa MPEIKOB YEIIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEH CTpPOEHHUS CKeJeTa
YeJI0BEKAa, CBSA3AHHBIX C MPSIMOXOXKICHUEM.

IIpakTnyeckas padora «/3ydyeHne 3K0JIOrMUECKUX aJaTalui YeIOBEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aHMOOTHOIIEHHSIX OPraHU3MOB H
HATOPraHU3MEHHBbIX CHCTEM € OKPY:KAaKLIeHl cpeaou

3apokeHne U pa3BUTHE dK0JIOTHH B Tpynax A. ['ymbGonsara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tenciau, B. H. CykauéBa. Pa3znensl u 3amgaun
sK0J0TUH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.

Metonbl 3kosioruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHU:
npupoAHble W JiabopaTtopHble. MoJenupoBaHre B HKOJOTUU. MOHUTOPHUHT
OKPYKaIOIIEH CPebl: JOKAIBHBIN, PETHOHATBHBIN U TII00ATHHBIN.

3HayeHUE HSKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33PEHNE KAK OCHOBA CBSA3€W 4enoBeuecTBa ¢ npuponon. dopmupoBaHue
DKOJIOTHYECKOMN KYJIbTYpPbI U SKOJOTHUYECKON IPAMOTHOCTH HACEJICHUSI.



JdeMoHcTpanuu

[Toptpetsi: A. I'ym6onsar, K. ®@. Pynbe, H. A. Cesepiios, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunpl u cxembl: «Pa3gensl 3kogorum», «MeToasl 3Kojgorum», «Cxema
MOHHUTOPHUHTA OKPYXKAOUIEH CPEIbD).

JlabopaTopHast padora «3yuenue METOJ0B DKOJIOTHYECKUX
HUCCIIEI0OBaHUI.

Tema 7. Opranusmsbl 1 cpea 0OOMTaAHUS

Dkosnoruyeckne (PaKTopbl U 3aKOHOMEPHOCTH X aeicTBusi. Knmaccudukamms
IKOJIOTUYECKUX (HAKTOPOB: abMOTHUECKUE, OMOTUYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JeHCTBUA 3Kosiornueckux ¢akropos. IIpaBuno munumyma (K.
[lnpenrens, ). JIu6ux). TonmepaHTHOCTb. DBPUOHMOHTHBIE W CTEHOOMOHTHBIC
OpTraHU3MBI.

Abuotnyeckue ¢akropbl. CBeT Kak sKkonoruueckuid akrop. [eiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOI'O CIIEKTpa Ha OPTraHU3Mbl. JKOJIOTUYECKHE TPYIIIBI
pacTeHUil M >KUBOTHBIX II0 OTHOIIEHWIO K cBeTy. CHUrHajibHasi poJib CBETA.
DoTONEPUOIU3M.

Temnepatypa kak 3kojorumueckuii Qaxrtop. JlelicTBue TemmepaTypsl Ha
opranu3Mmbl. [10MKHUIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocth kak sxosiormyeckuit dakrtop. IlpucrnocobneHuss pacTteHuil K
NoJIIepKaHUI0 BoJgHOrO OanaHca. Knmaccudukanus pacTeHH! 1O OTHOIICHUIO K
Bojie. [Ipucnoco0nenns KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXKHUMA.

Cpenbl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
yOMHHAsT  TMOAMNOYBEHHAsl, BHYTpUOpraHuW3MeHHas.  DPU3UKO-XUMUYECKUE
0COOEHHOCTH cpeJl 00uTaHus Opranu3mMoB. [IpucnocobieHrst Opranu3MoB K KU3HU
B Pa3HbIX Cpeax.

buonornyeckuie put™mbl. BHemiHne W BHyTpeHHHE pPUTMbI. CyTOUHBIE U
roJInyHbie pUTMBI. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie popmbl opranu3moB. [loHsTue o sxuzHeHHol popme. KuzHeHnuoie
dbopMBl pacTeHHl: JEpeBbs, KyCTapHUKH, KYCTapHUYKH, MHOTOJICTHHE TPaBBHI,
oJHOJNEeTHUE TpaBbl. JKu3HeHHBIE (DOPMBI KUBOTHBIX: THAPOOHOHTHI, TEOONOHTHI,
a’poOroHThI. OCOOEHHOCTH CTPOCHHMS U 00pasa >KU3HHU.

buotnueckue paktopsl. Buapl OMOTHYECKUX B3aUMOEHCTBUI: KOHKYPEHIIHS,
XHUIIHAYECTBO, cuMOn03 u ero ¢opmel. [lapazutusMm, koomepanus, MyTyalu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduaeckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, Gadpuueckue). 3HAUYCHUE



OMOTUYECKUX B3aUMOACHCTBUN [JIsl CYIIECTBOBaHUS OpPraHu3MOB B cCpelie
oburtanus. [I[puHIKIT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdeMoHcTpanuu

Tabmuubr u cxembl: «Ikonorudeckue (akTtopen», «CBETOBOW CIEKTpY,
«IKOJIOTUYECKHUE TPYIIbI >KMBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHbBIC
KUBOTHBIC», «XOJOAHOKPOBHBIE JKHUBOTHBIEY», «DU3MOJOTHYECKUE aJallTaluu
KUBOTHBIX», «Cpenbpl o00UTaHUS OpraHu3MoB», «buonornueckue pUTMBIY,
«Kuznennslie Hopmbl pacTeHU», «Ku3HEHHBIE POPMBI JKUBOTHBIX», « IKOCHCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «IDKOCHCTEMa XBOWHOro Jsecay, «llemm mnutanusy,
«XUIITHUYECTBOY, «ITapazutnuzmy», «KoHKypeHIus», «CumMOmn03»,
«KoMMeHcanuzm».

O6opynoBanue: repbdapud pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIMSIHUIO Pa3jMYHBIX SKOJOTHYECKHX (PAKTOpOB, TepOapuu CBETOIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBBIC, TCHEIIOOWBBIC U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOapyuu U KOJUIEKIIUU TEIIOTI00UBBIX,
3UMOCTOMKHNX, MOPO30yCTOMYMBBLIX PACTCHMM, Uydena NTHUIl U 3Bepei, repdbapuu
pacTeHuii, OTHOCAIIUXCA K rurpodurtam, kcepoduraM, mMe3opuraM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIIN, KOJJIEKIINH KUBOTHBIX, OOUTAIONINX B Pa3HBIX cpelax,
repOapuu W KOJUICKIIMM PACTEHWH W SKUBOTHBIX, OOJAJAIONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HM, repOapuu u
KOJUICKIIMM PACTEHUN U >KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3TMYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlabopaTtopnasi padora «BpIsiBIEHHE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO CBETAY.

JlaGopaTopnasi paGora «BpIgBIeHHE NPUCTOCOOJIEHUNH OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHasi paboTa «AHATOMHYECKHE OCOOCHHOCTH PACTEHUH U3 PA3HBIX
MECT OOUTaHHUS.

Tema 8. Ikos10rvsi BUAOB U NMOMYJIAUI

OKOJIOTUYECKUE  XApaKTEPUCTHUKA  MOMYJIALINH. [lomymsinuss ~ Kak
Oounonoruyeckas cucrema. Poib HEOJHOPOAHOCTU Cpelibl, GU3MUECKUX OapbepoB U
0CcoOeHHOCTE OMOoJIOTMK BUAOB B (DOPMHUPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI
nonyJysiiiuii. OCHOBHBIE TIOKa3aTEIW MOMYJSIUW: YHUCIEHHOCTh, IUIOTHOCTb,
BO3pACTHasi M TOJIOBAsl CTPYKTypa, POKIAEMOCTb, NPHUPOCT, TEMI POCTa,
CMEpPTHOCTb, MUTPALIUS.

Dkosioruyeckas CTpykrypa nonyiasinud. OueHKa YUCIEHHOCTU MOMYJISIIHHY.
JuHamuka nonyisiuuu U e€ peryisiiusa. buoTudeckuil MOTEHIMAN MOMYJISIHUH.
MoaenupoBaHnue TUHAMUKY onyJsaiuu. KpuBbie pocTa YUCICHHOCTH MOMYJISILIIY.
KpuBble BbDKMBaHUA. Perymnsiiys YUCICHHOCTH MONYJALMMA: posib (PaKToOpoB,



3aBUCAIIUX U HE 3aBUCAIIUX OT MJIOTHOCTH. DKOJIOTUYECKUE CTPATeruu BUIOB (T- U
K-cTparerun).

[Tonarue o0 sKojorMYecKod HuUie Buaa. MectooOutanue. MHoroMmepHas
Mozenb dkosiormdeckon HumM Jx.M. XatumHcona. Paszmepbl 3kosiormyeckon
Huw. [loTeHnmanpHas u peanr3oBaHHAs HULIU.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. BuAbl M HX >KU3HEHHBIC
CTpaTeruu. JKOJIOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTHM TOBEJICHUSI U MUTpalMid KUBOTHBIX. buosnormyeckue
WHBA3UM YYKEPOJIHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: x. M. XaT4yuHCOH.

Tabmuubl U cXeMbl: «DKOJOTHYECKUE XapAKTEPUCTUKU MMOMYJISLHUNY,
«IIpocTpaHcTBEeHHast  CTpyKTypa mHomyiasinuu», «Bo3pacTHble  NHpamMuabl
nonyysiiun», «CKOpOCTh  3aceleHusi [OBEPXHOCTU 3eMJIM  Pa3IMYHbIMU
opranuzmammn», «Mojenb skonorndeckon Hum Jx. M. XaTyuHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUU KUBOTHBIX.

JlabopaTtopHnasi paGora «IIpucnocobiieHus ceMsiH pacTEeHUM K PacCeIEHUIO.

Tema 9. Jxosnorust coodmecTB. IKOJOrHYECKHE CHCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crtpykrypa. CBsizu MeEXIy
OopraHu3Mamu B OMOLIEHO3E.

Dkocuctema kak oTkpbiTas cuctema (A. Jx. Tencnu). DyHKIIMOHAIBHbBIE
OJIOKM OpPraHW3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckne ypoBuu. Tpoduueckne menum u cetn. AOUOTHYECKUE OJIOKU
skocucteM. [1ouBbl U Wikl B 3kocuctemMax. KpyroBopoTt BEmECTB U MOTOK 3HEPTUH
B OKOCHUCTEME.

OcCHOBHBIE OKA3aTENN YKOCUCTEMBI. broMacca 1 MpoayKIUsl. DKOJIOTHYECKHE
MUpaMUIbl YUCENT, OMOMACCHI U YHEPTHUHU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dnykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIECCUM W UX [PUYUHBL. AHTPONOIE€HHbIE BO3JICUCTBUA Ha
cykueccuu. Knumakcnoe coobiiectBo. buopasnoodpasue u nojgHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYNBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCHEMbL 03€P U peK. DKocucmembl Mopel U
oKeanos. Ixocucmemvl MyHOp, 1€CO8, cmenell, NyCmblHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznuuns
MEK]ly aHTPOIIOTEHHBIMU U MPUPOAHBIMU IKOCUCTEMAMU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTteM. [opozackas
dnopa u ¢dayna. CuHaHTpOomm3anus TOpPOACKON ¢ayHbl. buonmormyeckoe u
X0351MCTBEHHOE 3HAUECHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3gpghekma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUposaHuu 3Kocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTAHU3MOB, MOIYJISLUNA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwl 6030eticmaus 3a2psA3HeHUl PA3HbIX MUNO08 HA CYOOP2AHUZMEHHOM,
OD2AHUSMEHHOM,  NORYIAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX,  OCHOBbI
9KOJIO2UYECKO20 HOPMUPOBAHUSL AHMPONO2SEHHO20 B030eticmeus. MeTononorus
MOHUTOPHHTA €CTECTBEHHBIX U AHTPOIIOTCHHBIX YKOCHCTEM.

JdemoHcTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuubt u  cxeMbl:  «CTpykTypa  OuoueHo3a»,  «IDKOCUCTEMA

ITUPOKOJUCTBEHHOTO Jiecay, « IKOCHCTeMa XBOWHOTO Jiecay, « DyHKIIMOHATHHBIC
TPYIIIBI OPTAaHU3MOB B dKOcHCTEME», « KpyroBopoT BemiecTB B akocucTemey, «Llenn
nuTaHus (TMacTOWIIHAS, MAETPUTHAS)», «DKOJOTHYECKas TMHpaMuia YHCEI»,
«DKOJIOTUYECKasl MUpaMuIa OMoMacch», «IKOJIOTHYecKass MHUpaMua YHEPTHI,
«O6pazoBanne 6omotay, «llepBuuHas cykueccus», «BoccTaHOBICHHE Jeca mocie
nokapa», «9KocucTteMa o3epa», «ArporieHo3», «KpyroBopoT BeIIECTB U MOTOK
SHEPruM B arpoueHose», «[Ipumeps! ypoosKocucTeM.

Oo6opynoBanue: repbapuu pacTeHUH, KOJJICKIUU HACEKOMBIX, Uydena MTHII U
3Bepel, repoapru KyJIbTYPHBIX U TUKOPACTYIUX PACTEHHH, aKBapUyM KaK MOJIEIb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydenne u onrucanrue ypO03KOCUCTEMBDY.

JlaGopaTopnas paGora «/I3yueHue pa3zHOOOpa3usi MENKHX IMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYpcUsi «IKCKYpCHs B TUIMYHBIN OnoreoieHo3 (B ayOpaBy, Oepe3HsK,
SJIBHUK, HA CYXO0JIbHBIA UM TOMMEHHBIN JIYT, 03€PO, OOJIOTO)».

IKCKYpcUsi «IDKCKypCUsS B arpo’KoCHUCTeMy (Ha MOJe WA B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — oOmerutanerapHas o0oyiouka 3eMiu, TII€ CYIIECTBYET WU
CyILIECTBOBaJIa >kU3Hb. Pa3BuTHe mpencrasieHuit o buocdepe B Tpynax . 3rocca.
VYuenue B. U. Bepnaackoro o 6mocdepe. Ob6mactu 6mocdepsr u e€ coctas. Kupoe
BeIeCTBO Onocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH CyIecTBOBaHUs O6uocheprl. OcobeHHocTu 6uochephbl Kak
rI100anpHOM 3KOoCcHCcTeMBI. JlMHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIIECTB ¥ OMOTEOXUMHYECKHUE KBTI (YTIepo/a, a30Ta). PUTMHYHOCTS sIBIICHUH B
onocdepe.



3onanbHOCTHL Onocdepsl. [TonsTre o0 6uome. OCHOBHBIE OMOMBI CYIIIH: TYH/IPA,
XBOWHBIE Jieca, CMEIIAHHbIE M IIMPOKOJMCTBEHHbIE Jieca, CTEIW, CaBaHHBI,
MyCTBIHU, TPOMMYECKHUE JIeca, BICOKOTOphs. Kinmar, pacTUTENbHBIN U )KMBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u (QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITAA U
onochepHbIX PYHKIIHUM.

JdeMoHcTpauuu

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

Tabmumsr u cxeMmsl: «I'eocdeps 3emnn», «KpyroBopoT azora B mpupone»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT KUCIOpOJa B MNPUPOIAEH,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIe OMOMBI cymny, «Knumatuueckue
nosica 3emnn», «TyHapay, «Takray, «Cmemanneiii aec», «IIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbinsay, « Tponudeckuii jiecy.

O6opynoBanue: repdapun pacTeHUI pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:xa0OIIas cpeaa

DKOJIOTUUECKHE KPU3UChl M MX MpUYMHBL. Bos3nelicTBue uyenoBeka Ha
ounocdepy. 3arps3HeHue BO3AyIIHON cpebl. OXpaHa Bo3iyXa. 3arpsi3HeHHe BOIHON
cpeasl. OxpaHa BOAHBIX pecypcoB. Paszpyimienne mnouBbl. OXpaHa MHOUYBEHHBIX
pecypcoB. 3menenue kimmara.

AHTpONOreHHOE BO3JEHCTBUE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
pPacCTUTENBHOTO W >KUBOTHOrO MHUpa. OCHOBHBIE NPHUHIMIBI OXPaHbl MPUPOJIBI.
Kpacubie xuHuru. OcobGo oxpansiembie mnpupoanbie Tepputopun (OOIIT).
Boranuyeckue caibl U 300J0THUECKUE MTAPKHU.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOIO Pa3BUTHUS YEJIIOBEUECTBA U IPUPOIBIL.
PanvonanbHOE  MPUPOJIONOJIB30BAHUE M COXpaHEHHWE  OMOJOTMYECKOTO
pazHooOpazus 3emunu. OOmME 3aKOHOMEPHOCTH TJO00ANBHBIX 3KOJIOTMYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €T0 BEPOSTHBIE OCIEACTBHSL.

Pa3zBuTne METONOB MOHHUTOPUHIAa PAa3BUTHUSL OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvlie ucciedo8anus nepexooa K pecypcocbepezaroujei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe paznoobpasue u buopecypchoi.
Hayuonanvnvie ungopmayuonnvie cucmemsol, obecneyugaroujue 00Cmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoOBbL
KOpeaburumayuu IKocucmem U cnocobos 6OopvOvl ¢  OUONOBPENCOCHUAMU.
Pexoncmpykyus MopcKux u HazeMHvIX IKOCUCHEM.

JdeMoHcTpanuu

Tabmu1s! u cxeMsl: «3arpsi3HeHne aTMOC(epbl», «3arpsi3HeHIe THAPOChHEph»,
«3arpsizHenue nouBbl», «[lapHukoBslii 3¢ dexT», «Ocobo oxpaHseMble TPUPOTHBIE
TeppuTOpun», «MOAENH YIPaBISIEMOTO MUPAY.



Ob6opynoBanue: ¢GoTorpapuu OXpaHsSEMbIX pPACTEHUM M KUBOTHBIX KpacHoi
kHuru Poccutickoi @eneparuu, KpacHoil KHUTH perroHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
oOydJaronmuMucs TMporpaMM CpemHero o0miero oOpa3oBaHMs: JIMYHOCTHBIC,
MeTaIpeIMETHBIC U TIPEIMETHBIE.

B cTpykType NTMYHOCTHBIX Pe3yJIbTaTOB OCBOEHUSI MPOrpPaMMBbI 1O OUOJIOTUU
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHME O00YYaroUUMUCA POCCUUCKON
TPKIAHCKOW MICHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIHHOCTH
U CaMOOIIPENENCHUIO, Haauuyue Mmomusayuu K OOyUYEeHHIO  OMOJIOTHH,
yeneHanpasienHHoe paszeumue BHYTPEHHHUX YOEXKIEHUW IJMYHOCTH HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUNA Pa3BUTHS OHOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YYAIOIIUXCA PYKOBOJCTBOBATHCS B CBOCH
JEATEILHOCTH IIEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAaMH, TMPHUCYIIUMH CHUCTEME
Ouonornueckoro 00pa3zoBaHus, HalUYUe NPABOCO3HAHUS SKOJIOTUUYECKON KYIbTYPBHI,
CcnocobHocmu cmasums NEINH U CTPOUTD KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS MPOrPAMMBbI IO OMOJIOTUU AOCTUTAIOTCS B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JCATEIHPHOCTM B COOTBETCTBHH C
TPaJAUIIMOHHBIMUA POCCUHUCKUMHE COIIMOKYJIbTYPHBIMU, HCTOPUIECKUMHU U TYXOBHO-
HPABCTBCHHBIMU IIEHHOCTSIMH, MPUHATHIMA B OOIIECTBE MPaBWJIAMU WU HOPMaMU
NOBEJACHUSI U CIIOCOOCTBYIOT MpOllECCaM CaMOMO3HAHUSl, CaMOBOCIUTAHUS U
CaMOpAa3BUTHUS, PpA3BUTUS BHYTPEHHEW TMO3MIMHU JMYHOCTH, NATPUOTHU3MA U
YBAXEHUS K 3aKOHY W MPABOIOPSAKY, YECTOBEKY TPYJa U CTapIIeMy IMOKOJCHUIO,
B3aMMHOTO YBa)KCHHSI, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACICIUI0 U
TpaauIMsIM MHOTOHAIIMOHAIbHOTO Hapoaa Poccuiickoit ®Dexeparuu, mpupone u
OKpYKarolUIEu cpene.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHHS yueOHoro mpeamera «buonorus»
JIOJKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYarOMINXCsl PYKOBOACTBOBATHCSA
chOpMUPOBAHHONW BHYTPEHHEW TMO3HMIMEH JUYHOCTHA, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHWH, COOTBETCTBYIOIIMX
TPaJULIMOHHBIM LIEHHOCTSIM POCCHIICKOTO O0O0IleCTBa, PACIIMPEHUE KU3HEHHOTO
OTIbITA M OTBITA JCATEIHHOCTUA B MPOIECCE peaTu3allii OCHOBHBIX HAIMPABICHUN
BOCITUTATEIHHOU JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD FPAKIAHCKON MO3UIIMKM 00YYaIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MPaB 1 00S3aHHOCTEH, yBa)KEHUE 3aKOHA
Y TIPABOTIOPSIKA;



TOTOBHOCThH K COBMECTHOM TBOPYECKOM JIEATETbHOCTH MPU CO3/IaHUU YUEOHBIX
IPOEKTOB, PEIIEHHMH Yy4YeOHbIX W TO3HABaTEJIbHBIX 3aJa4, BbIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEIENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIICHUIO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUUTHIBATH B CBOUX JEUCTBUSX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKACHUSMU, KYJIbTYPHBIMHU LIEHHOCTSAMHU U
COIIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJIEAOBATEIBLCKUX 3a7a4, YBAXKHTEIHHOTO
OTHOILIEHUSI K MHEHHIO OIMOHEHTOB NpHU OOCYXIEHUU CIOPHBIX BOIPOCOB
OHOJIOTUYECKOTO COCPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNCKON TPAXKIAHCKON UIEHTUYHOCTH, TaTPUOTU3MA,
YBaXXE€HHS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH niepea PoauHoil, ropaoctu
3a CBOM Kpau, CBOK PolMHYy, CBOM f3bIK M KYJbTYPY, IPOLLIOEC W HACTOSIIEE
MHOI'OHalMOHaJIbHOro Hapoaa Poccnu;

IIEHHOCTHOE OTHOIIIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSTHUKAM MPUPO/IbI,
JNOCTHXEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHUE U
pa3BUTHE OWOJOTWMH, TOHWUMAaHUS 3HAYCHHUs] OWOJOTMM B TO3HAHUH 3aKOHOB
PUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO u 3amuTte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUINCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPHUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAHUE JIMYHOTO BKJIaJ|a B TOCTPOECHUE YCTOMYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBHM C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKJIIOYAs 3CTETUKY OBbITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHMMAHUE YMOIMOHATBLHOTO BO3/ICHCTBHUSI )KMBOM MPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIPD@XEHHIO B Pa3HbIX BHUIAX HMCKYCCTBa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

5) ¢usuueckoro BocnUTaAHUA, GOPMHPOBAHMS KYJbLTYPbI 3[I0POBbS U
IMOIMOHAJILHOIO 0JIArONmOJyYns:

MOHMMAaHUE U peanu3aliysi 310pOBOTo 1 6€30MacHOro o0pa3a *KU3HU (310pOBOE
NUTaHue, COONII0ICHNE TUTUEHUYECKHUX MPAaBUII K HOPM, cOaTaHCUPOBAHHBINA PEKUM
3aHATUH W OTAbIXa, peryispHas (¢u3nueckas aKTHUBHOCTb), OEpekHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE 1EHHOCTH TNPaBUJl HHIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TOCIEJCTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yHnoTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10II00HE;

TOTOBHOCTh K AKTHUBHOM JEATEbHOCTH TEXHOJOTMYECKONM M COLMAIbHON
HaIPaBJIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TaKYyIO JAEATEIbHOCTD;

WHTEpPEC K pa3nuuHbIM cdepam mpodhecCHOHATBHOU JeATeIbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun uW  peaanu30BBIBATH
CcOOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS:

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK UICTOUYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBINICHUE YPOBHS OKOJOTUYECKOW KYyJNbTYphl: NPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX TMOCJIEACTBUNA IS
OKPYJKarOIIEH CPELBI;

OCO3HaHHUE TriI00aTbHOTO XapaKTepa HKOJIOTMYECKUX MpoOJieM U MyTel ux
pelieHus;

CIIOCOOHOCTH MCMOJIB30BATH MPUOOPETAEMbIE TP U3yUYEHUU OMOJIOTUH 3HAHUS
U yMEHUS TpU pEHICHUH TpoOJiieM, CBSI3aHHBIX C  PaIlMOHAIBHBIM
IPUPOAOIOIb30BaHUEM  (COONIOZEHME  TpaBWUJ  NOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAHEHUE PABHOBECUSI B SKOCHUCTEMAax, OXpaHy BHJIOB,
IKOCUCTEM, Orochepsr);

AKTUBHOE HENPUATHE AEHUCTBUM, IPUHOCAIINX BPE OKPYKAIOIIEN PUPOAHON
cpene, yMeHHe MPOTHO3UPOBATh HEOIArOMPUATHBIE HIKOJIOTUYECKUE TOCIEICTBUS
pEeANPUHUMAEMbIX IEUCTBUI U MPEJOTBPAILATh UX;



HaAJIMYKME PAa3BUTOTO HKOJOTHUYECKOTO MBILIUICHUS, YKOJIOTHIECKON KYJIbTYpHI,
OTIbITA JesITeTbHOCTH IKOJIOTUYECKOI HaNpaBJIeHHOCTH, yMEHUs
PYKOBOJICTBOBATbCS MMH B TO3HABATEIbHOH, KOMMYHHKAaTHMBHOM M COLMAJIBHOM
IPAKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKON JAESITETbHOCTH 3KOJIOTUYECKON
HAIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOIIECTBEHHOM MPAaKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpULICHCTBOBAHUE SI3BIKOBOW M YHMTATEIbCKOW KYJIbTYpbl KaK CpEICTBa
B3aMMOJICHCTBHSI MEXK1y JIFOAbMHU U TIO3HAHUS MUPA;

NOHUMaHHE crenupUKd OHOJIOTUM KaK HayKd, OCO3HaHHsS €€ poilu B
(GOpMUPOBAHUN PALMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IPEJCTaBICHUS 00 OKPYXAaloIleM MHUpPE KaK O €IWHCTBE MPHUPOJbI, YEJOBEKa U
oOmiecTBa, B IMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEW U pelleHuH MpoliaeM
COXpaHEHHs TPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTU OHMOJIOTHM JJISi COBPEMEHHOW LMBUIM3ALINU:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3JaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pelIaTh PEeCcypCHble  IpOoOJIeMbl  Pa3BUTHUS
YeJI0BeUeCTBa, IIOMCKA MyTeH BbIX0/a U3 II00ATBHBIX SKOJIOTHYECKUX MPOOJIeM U
ofecrieueHHsi  Mepexoja K  YCTOHYMBOMY  DPa3BUTHUIO,  PALUOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OMOJOTMUECKUX 3HAHUW B LEJAX
MOBBIIIEHUST O0IIEll  KyJbTYypbl, €CTECTBEHHO-HAyYHOM TI'pPaMOTHOCTH, Kak
COCTaBHOW 4YacTH (YHKIHMOHAIBLHONW IPaMOTHOCTU OOydaromuxcs, GopMupyemoii
IpU U3Y4eHUH OUOJIOTHUH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4aeMble 3HAHUS Uil aHalu3a W
OOBSICHEHUS SBJICHUI OKPY’KAIOIIETO0 MHUpa M MPOUCXOIANIMX B HEM M3MEHEHUH,
yMeHUe JenaTh OOOCHOBaHHbBIC 3aKJIIOYECHHS HAa OCHOBE HAy4yHBIX (DAaKTOB U
UMEIOLINXCS JAHHBIX C LENbI0 MOJTYYSHHs IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIIONIB30BATh OMOJOTMYECKUE 3HAHUS IS
peleHus mpoOieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHME IICHHOCTH HAyYHOW JEATENbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO IEATEIbHOCTh HHAUBUIYaIbHO U B TPYIIIIE;

TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO |
caM000pa3oBaHnI0, K AaKTUBHOMY IOJyYEHHUIO HOBBIX 3HAHUM MO OHONOTHH B
COOTBETCTBUU C KU3HECHHBIMH MTOTPEOHOCTAMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbIe pe3yJabTaThl OCBOSHHUsSI yueOHOro mpenmera «buomorwsy»
BKJIFOYAIOT: 3HAYMMbIe i1 (OPMHPOBAHUS MHUPOBO33PEHUS O0YyUYAIOIIUXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIIEHAYYHBIC MOHSATHS, OTPAXKAIOIINE
LEJIOCTHOCTh HAy4YHOW KapTHUHBI MHpa M CHEHU(PUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHHUE, MPOILIecC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIUII, THUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIeI0BaHKe, HAOI0ICHNE, U3MEPEHHUE, SKCTICPUMEHT U IPYTHUE); YHUBEPCATHHBIC
yuyeOHble JeHCTBUS (MO3HABaTEIbHbIE, KOMMYHHUKATHUBHbBIC, PETYJISTUBHBIC),
obecneyuBaroniue GopMupoBaHue GyHKIIMOHAIBHON IPaMOTHOCTH U COIMAILHOM
KOMIIETEHIIUK  OOYYaIoIIMXCS; CHOCOOHOCTh  OOYyYalomMXCsl  HUCMOJb30BaTh
OCBOCHHBIE MEKTUCITUTIIIMHAPHBIC, MUPOBO33PEHUYECKHUE 3HAHUS M YHUBEPCAIbHbBIE
y4eOHbIE ICUCTBUS B TTIO3HABATEIILHON U COIMAILHON TIPAKTHKE.

B pesynbTaTe u3zyueHnusi OMOJIOrMU Ha YPOBHE CpEHEr0 0011ero 00pa3oBaHus
y oOyuvatomierocs OyayT chOpMHpPOBaHbI TO3HABATENIbHBIE YHUBEPCAIbHbIC
ydeOHbIEe JEHCTBHS,, KOMMYHUKATHBHBIC YHHBEPCAJIbHBIC Y4COHBIC EHCTBUS,
PETYISTUBHBIC YHUBEPCALHBIE YUeOHBIC IEHCTBUS, COBMECTHAS JEATEILHOCTD.

MeranpeaMeTHbIe PE3yNbTaThl OCBOCHHUS IPOTPAMMBI CPEIHETO OOIIero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHMBepCaJIbHbIMH y4eOHBIMU NMO3HABATeJIbHbIMH
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKUe TeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U aAKTyaJIU3UpoBaTh  MpolseMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUM MPUEMBI JOTUYECKOTO MBIIIJICHUS
(aHanmu3a, cUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABIHBATH
CBS3U C IPYTUMHU MOHSATUSAMH );

OTpEeNeNATh LeMu JeATeIbHOCTH, 3a/aBas MapaMeTpbl M KpPUTEPUU HX
JOCTHIKECHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

WCITOJIB30BaTh OMOJIOTUYECKHUE TTOHATHS JUTsl OOBsICHEHUS (DAKTOB M SIBICHUU
YKWBOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE pPACCYXKIEHUsA (MHAYKTUBHBIC, JI€IyKTUBHbBIC, 10
aHaAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SIBJIICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH CXEMHO-MOJICITBHBIE CPEACTBA ISl TPEACTABICHUS CYIIECTBEHHBIX
CBA3€d M OTHOIICHUM B U3YYaEMbIX OHMOJOTMYECKUX OOBEKTAaX, a TaKKe
IPOTUBOPEYHMIT PA3HOTO POJA, BBIABICHHBIX B Pa3IUYHBIX HHPOPMALMOHHBIX
MCTOYHHKAX;



pa3pabaTbIBaTh IUIAH PELICHHS MPOOJIEMBbI C YYETOM aHaIN3a UMEIOIINXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEILHOCTh, OLIECHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTEIbHOCTH;

KOOPAMHHUPOBATH U BHIMOJIHATH PaOOTY B YCIOBHUSIX PEAbHOTO, BUPTYaIbHOTO
¥ KOMOMHMPOBAHHOTO B3aHMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE IPU PEUICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbI€e HCCJIeI0BATEIbCKHE NeiiCTBUSA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEILICHHsI MPAKTHUECKUX 3324, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIONIb30BaTh pPAa3iHyHble BUABl JEATEIBHOCTH IO TMOIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEPIpEeTalMH, MPeoOPa30BaHUIO M TNPUMEHEHUI0 B Y4eOHBIX
CUTYyallUsiX, B TOM YHCJIE [IPH CO3aHUU YUEOHBIX U COLMAIBHBIX MPOEKTOB;

(dopMHUpoBaTh HAYYHBIN TUI MBIIUICHHS, BIaJe€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU M METOJIAMH;

CTaBUTh U (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESTEIIbHOCTH U KU3HEHHBIX CUTYAIHUIX;

BBISIBIISAITh TIPUYMHHO-CIIEACTBEHHBIE CBS3M W aKTyaJM3MPOBaTh 3ajauvy,
BBIJIBUTATh TUNOTE3Y €€ pelIeHus, HaXOIUTh apIyMEHTHI JJIs TOKa3aTeIbCTBAa CBOUX
YTBEPXKACHUI, 3a]JaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBAaTh TMOJYYCHHbIE B XOJE pELICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBII OIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CIOCOOOB
JENUCTBUS B MPO(GECCHOHANTBHYIO CPEy;

yMETh TEPEHOCUTh 3HAHMSA B TO3HABATENBHYIO M MPAKTHUYECKYI0 00JacTu
KHU3HEIEATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE MW, MpeJiaraTh OPUTHHAIbHBIE TMOIXOIbl U PELICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

3) pabora ¢c nunopmanuei:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOUHUKAX MHPOpMALUU (TEKCTe yueOHOTO
nocoOusi, HAy4YHO-IOMYJISIPHOM JuTeparype, OHOJIOTUYECKUX CIIOBapsiX U
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh
UHGOPMAIIMIO PA3INYHBIX BUJOB U (POPM IMpeICTaBICHHS, KPUTHUECKU OLIEHUBATH
e€ J0OCTOBEPHOCTh M HENPOTUBOPEUNBOCTH;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMYHBIE METOJbI MPU TMOUCKE U
oTOOpe Omosiorndeckor MHQpopMaru, He0OOXOAUMOMN JJIsSI BBIMOJHEHUS Y4EOHBIX
3a/1ay;

npuoOpeTaTh OMBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaJbHYI0  GoOpMy  MpeACTaBICHUS
ouonoruueckoi nupopmauu (CxemMsl, rpapuKu, TMarpaMMbl, TAOJIUIIbI, PUCYHKH U
Apyroe);

WCIIOJIb30BAaTh HAYYHBIA SI3BIK B KA4yeCTBE CpeAcTBa Impu pabore ¢
ouosiornyeckod uHQOpMaIrMen: TPUMEHATh XUMHUYECKHEe, (QU3HYEeCKUe U
MaTE€MaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPEoOpa3oBBIBATh  3HAKOBO-CUMBOJMYECKHE  CPEJCTBA
HaTJISTHOCTH;

BJIaJE€Th  HABBIKAMM  paclo3HaBaHWSd M 3alUThl  WH)OpMauw,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

1) oO61enme:

OCYIIECTBISITh KOMMYHHUKAITUHU BO BCeX c(hepax )KMU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCHM IO CYIIECTBY OOCYXIaeMoil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBIMIOJHEHUS MpeiaraeMon
3a/1aud, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH TMO3UIMN JPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CPEACTBA OOINCHMs, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIICHUS M B3aUMOJCUCTBHS, MOHUMATh
HaMEPEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU PopMe HopMyTupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHAMBUIYaJTLHON
paboThI MPH PEIICHUU OUOJIOTHYECKOU MpOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (OPM B3aMMOJIEHCTBUSI PU PEIICHUH YUeOHOU 3a/1auu;

BBEIOMPATh TEMATHUKy W METOABl COBMECTHBIX JCUCTBUU C Y4ETOM OOIIHMX
WHTEPECOB M BO3MOYKHOCTEN KaKOTO WIeHA KOJUICKTUBA;

NPUHUMATh TIEIM  COBMECTHOW  JEATEIbHOCTH, OpPraHW30BHIBATH U
KOOPJAWHUPOBATH JIEUCTBUS MO €€ NOCTMIKEHUIO: COCTABJIATh IUIAH JECUCTBUU,



pacnpenensaTb poiad C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXJaTb pe3yibTaThl
COBMECTHOH paboThI;

OLICHHMBATh KAYECTBO CBOETO BKJIAJA U Ka)KAOI0 YYaCTHUKA KOMAH/Ibl B OOIIMIA
pe3yabTaT 10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBATh HWJAEH C TO3ULUHWA HOBH3HBI,
OPUTMHAJIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIATh IO3UTUBHOE CTPATETHYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM.

OBJafeHre YHUBEPCAIbHBIMH PeryJasSTUBHBIMHU AeHCTBUSAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS [UIsl BBISIBICHUA MNpoOJIeM U UX
pEILICHUs B AKU3HEHHBIX U YU€OHBIX CUTYalUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBblE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMSAX M IOCTYIKAax IO OTHOLICHMIO K JKMBOM IPUPOJE,
CBOEMY 370POBBIO U 310POBBIO OKPYIKAIOIINX;

CaMOCTOSITEJIBHO OCYILECTBIIATh ITO3HABATEIIBHYIO JESITEIBHOCTD, BBISBISATH
po0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a7jaul B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO COCTABIISATH IIJIaH PELICHUS MTPOOIEMBI C YIETOM UMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U IIPENIIOUTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JieN1aTh OCO3HAHHBIN BHIOOD, ApTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3
peleHue;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBAaTh (POPMUPOBAHUIO M IPOSBICHUIO LIMPOKOH SPYIULUH B
pa3HbBIX O0JIacTAX 3HAHWM, TOCTOSIHHO TOBBIINIATH CBOM 00pa3oBaTENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCHUTb KOPPEKTHBBI B JCSATEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJaJeTh HABBIKAMU  MO3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBHUM M MBICIUTEINBHBIX INPOLIECCOB, HX PpE3YJNbTAaTOB U
OCHOBaHUM, UCIOJB30BaTh NMPUEMBI pe(IEKCUU Il OLEHKHU CHUTyalluH, BbIOOpa
BEPHOTO PEILECHUS;

YMEThb OLICHMBATh PUCKH WU CBOEBPEMEHHO IIPMHHUMATh PELIEHHs II0 HX
CHIKEHHIO;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX @PH aHaJIu3€ pe3yJbTaTOB
NEATEIbHOCTH;



3) npuHATHE Ce0N U APYTrUX:
MPUHUMATh ce0sl, TOHKUMAsi CBOU HEJIOCTATKU U JIOCTOMHCTBA;
OPUHUMATh MOTHBBI W apryMEHThl JPYrMX I@pU aHaliu3e pe3yJbTaToOB
NEATEIIbHOCTH,
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;
pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIMH IPYTOTo YeJI0BeKa.
HPEIMETHBIE PE3YJIBTATHBI

[IpenmeTHBIC pE3yNbTaTBl OCBOCHHS COJCPKAHHMS YYEeOHOro mpeameTa
«buonorusi»y Ha yrayOJIE€HHOM ypOBHE OPUEHTUPOBAHBI Ha oOecleyeHue
npopuapHOro  o0yueHus:  oOydaronuxcss — Owosormd. OHM  BKJIIOYAIOT:
cnenuduyueckue A OMOJIOTUY HayYHbIE 3HAHUSI, YMEHUS U CLIOCOOBI IEUCTBUI 110
OCBOCHHIO, HHTEPIIPETAIIUU W MPEoOpa30BaHUIO 3HAHUHM, BHUJBI JIEITCIBHOCTH TI0
MOJIYYCHHUIO HOBBIX 3HAHUM W MX MPUMEHEHHUIO B PA3IUYHBIX YUCOHBIX, a TAKXKE B
peaNbHBIX KU3HEHHBIX cUTyalusx. [IpeameTHbie pe3yapTaThl MPECTABICHBI IO
roJilaM U3y4yeHUs.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS y4ueOHOTO TipeameTa «buonorus» B 10
KJacce NOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHOJOTHHM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHpa, B
MO3HAHWM  3aKOHOB  MPUPOJBI U  PEIIEHWH MpoOJeM  palMOHAIBHOIO
IPUPOIOTIOIB30BAHUS, O BKJIQJIE€ POCCUICKUX U 3apYyOCKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralle OUOJOTHYECKUE TEPMUHBI M TOHSTHUS (PKU3HB, KIIETKA,
OpraHusM, MeTaboJu3M, TOMEOCTa3, CaMOpPEryJslusi, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTHYECKHE TEOPUU
(xnerounas teopus T. llIBanna, M. Illneitnena, P. Bupxoa, xpomocomHasi Teopust
HacnenactBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o meHTpax
MHOT'000pa3us ¥ MPOUCXOKICHUS KYJIbTYPHBIX pacTeHU ), 3aKOHBI (€IMHO00pa3us
MOTOMKOB TI€PBOr0 IOKOJICHUSI, PACUICIUIEHUS, YUCTOTHl TaMET, HE3aBHCUMOIO
HacienoBanuss [. MeHgensda, TrOMOJOrMYECKUX PSJOB B HACIEICTBEHHOU
n3menunBoctu H. V. BaBuioBa), NpUHIUIBEI (KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMU METOJAaMHU HAyYHOI'O TO3HAHMS, HCIOJb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKHUBBIX OOBEKTOB (OINMUCAaHUE, HM3MEpPEHUE,
HaOJIFOICHNE, SKCTICPUMEHT);

YMEHHE BBIICNATH CYIIECTBEHHbIEC NTPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoOT, OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OaxkTepuii, rpudOB, pacCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTraHOB M CUCTEM
OpraHOB PACTEHMM, KUBOTHBIX, YEJIOBEKA, MPOIECCOB KU3IHEACATEIBHOCTH,



POTEKAIOUUX B OPraHU3Max PacTEHUM, KUBOTHBIX M YeJIOBEKa, OMOJOTUYECKHUX
MPOIIECCOB: OOMEHa BemlecTB (MeTaboau3M), MPEeBpaIleHUsT SHEPIUU, OpOKEHUs,
aBTOTPO(HOTO U reTepoTpoHOrO TUIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MUTO3a, MEi03a, raMeTorenesa, 3MOpHOrenes3a, MoCTIMOPHOHAIBLHOTO Pa3BUTHA,
pa3MHOXKEHHUS,  HMHIUBUIYaJbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHE3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTAaHABIMBATH B3aUMOCBS3M MEXKIY OpPraHOMJAMH KIETKH U HX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIUSIMH, MEXIY
OpraHaMM W CHCTEeMaMH OpPraHOB y pAcCTEHHUl, XKUBOTHBIX W YEJIOBEKa U HX
(GYHKIUSAMH, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIUSIMH, MEXAY STanamMu
oOMeHa BEIECTB, dTallaMy KJIETOYHOTO IIUKJIA U KU3HEHHBIX IIMKJIOB OPraHU3MOB,
ATaraMu 3MOPUOHAIILHOTO Pa3BUTHSI, TEHOTUIIOM U (PeHOTHIOM, (PEHOTHUIIOM U
dakTopaMu cpesibl 0OUTaHNUS;

YMEHHE BBISBIATH OTJIMYUTENbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIE
pacTeHul, >KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIUE APIYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJIS JOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEeMAaTUUYECKUX TPYIII;

yYMEHHE peniaTh OMOJIOTHYECKUE 3a/1a4H, BBIABIATH IPUUYUHHO-CIIEICTBEHHbIE
CBS3U MEXAY UCCIEAYEMbIMU OMOJIOTMYECKUMU MTPOLIECCAMHU U SIBJICHUSIMU, J€JIaTh
BBIBO/IbI M ITPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpaKTUYECKHEe PaOOTHI, COOIIOAThH
npaBuiia npu padoTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUraTh THUIOTE3bl, MPOBEPSITh HMX OSKCIEPUMEHTAIbHBIMU
cpeactBamu, GopMyaupys Ieb HCCIENIOBAHMS, aHAIM3UPOBATH MOJYYCHHbBIC
pe3ynbTaThl U JeNaTh BHIBOIbI,

yMEHUE Y4acTBOBAaTh B Y4€OHO-MCCIIEOBATEILCKONW PabOTe MO OMOJIOTHH,
OKOJIOTUM U MEIUIMHE, MPOBOJMMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIIATH  MOJYYEHHbIE  pe3yJbTaTbl Ha  YYEHHUYECKHX
KOH(EPEHIIUSIX;

YMEHUE OLICHMBATh 3TUYECKHE aCMEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B
o0nacTu OMOJIOTUY U METUIIMHBI (KIIOHUPOBAaHHE, UCKYCCTBEHHOE OIJIOJOTBOPEHHE,
HaIpaBJIEHHOE N3MEHEHHUE T€HOMA U CO3JJaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBHIOOP Oyayied npodeccrnoHanbHOU
NEeATEIbHOCTH B 00JaCTH OMOJIOTHUH, MEIUIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPHH,
CEJIbCKOTO XO3SICTBA, MHUILEBOM MPOMBIIUIEHHOCTH, YITIyOJsTh MO3HABATEIbHBIN
MHTEpEeC, HAlPaBJICHHbII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Npodeccuu u
OpOAODKEHHE OMOJIOTMUECKOT0 00pa3oBaHHA B OpraHU3alUsAX CPEIHEro
npo¢eCCUOHAIBHOTO M BBICIIETO 00pa30BaHMUs.



[IpeameTHbIe pe3ysbTaThl OCBOCHUS ydueOHOro rnpeamera «buonorus» B 11
KJ1acce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCTe€ U pPOJU OHOJOTMHM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB TPHUPOJLI U PEHICHUU SKOJOTUYECKHUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEUIEHUU BOIMPOCOB PAIMOHAIBHOIO
IPUPOAOTIOIH30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHUE BIAJIETh CUCTEMOW OMOJIOTMYECKMX 3HAHWM, KOTOpas BKIIIOYACT
ompeNeleH!sT M TMOHUMAaHHE CYIIHOCTH OCHOBOIOJATAIOMINX OHOJIOTHYECKHUX
TEPMUHOB M TOHATHUH (B, dKOocHUcTeMa, Ouocdepa), OHMOIOrHYECKHE TEOPHUH
(aBomoniionHas teopus Y. JlapBuHa, CMHTeTUYECKAsT TEOPUS ABOJIOIUHN), YICHUS
(A. H. CesepuoBa — 0 nyTsx u HanpasieHUsX 3Boitounu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus Jx. Xapau u B. BaiinOepra,
3apoasimeBoro cxoiactsa K. M. bopa), mpaBuna (mMunumyma HO. JluOuxa,
AKOJIOTMYECKOM TMHUpaMHIbl SHEPruM), rumore3bl (rumore3a «vupa PHK» V.
['unbepra);

yMEHUE  BJIQJ€Th  OCHOBHBIMHM  METOJaMH  HAyYHOTO  TO3HAHUA,
UCIIOJIb3yEMbIMHU B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U AKOCUCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIIEPUMEHT), CIIOcOO0aMU BBISBJICHUS U
OTICHKM aHTPOIIOTCHHBIX U3MEHEHHUI B MIPUPOIC;

YMEHUE BBIJCIATh CYIIECTBEHHBIC TMPU3HAKU: BHJIOB, OHWOTECOIICHO30B,
DKOCUCTEM H Ouochepbl, CTAOMIM3UPYIONMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'0 0TOOpPA, AJUIONATPUUYECKOTO U CUMITATPUYECKOTO BUA000Opa30BaHus,
BIUSIHUA ~ JBWKYIIUMX ~ CHJ  DBOJIONMU  HAa  TeHO(MOHJ  MOMYJSIHUU,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUs, YepeIOBAaHUs HAMpPaBIICHUN
3BOJIIOLIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHUE YCTaHaBIMBATh B3aMMOCBSI3M MEXKIY MPOLECCaMU 3BOJIOLUH,
JBIDKYIIMMH CHJIAaMH AHTPOTIOT€He3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OpTraHU3MOB;

YMEHUE  BBISIBISATH  OTJIMYUTENbHBIE  TPU3HAKK  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelie oOWTaHWs, aOMOTHYECKUX M OMOTHYECKHX
KOMIIOHEHTOB  9KOCHCTEM, B3aUMOCBSI3€  OpraHu3MOB B  COOOIIECTBax,
aHTPOIMOTEHHBIX U3MEHEHUI B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CUMBOJIMKY JJIS JOKA3aTeIhCTBA POJICTBA OPTraHW3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U Cpeibl OOUTAHUS, CAMHCTBA



YeJIOBEYECKMX pac, HEOOXOAMMOCTH COXPaHEHUS MHOrooOpasusi BHIOB H
IKOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHMSI IPUPOJIBI U UETIOBEUECTBA;

yMEHHUE pemarbh OMOJOTHYECKUE 3a1a49H, BBISBISATH IPUUNHHO-CIICACTBEHHBIE
CBSI3M MEXKy UCCIEyeMbIMU OMOJIOTHUYECKIUMHU MPOILIECCAMU U SIBJICHUSIMHU, J1E1aTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH IOJIyY€HHBIX PE3yJIbTaTOB;

yMEHUE BBINOJHATH Ja0OpaTOpHBIE M MpPAaKTHUYECKHe paboThl, COOII0AATH
IpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraTh THUIOTE3bl, MPOBEPSITh HMX OSKCIEPUMEHTAIbHBIMU
cpeactBamu, GOpMyIUpys Ielb HCCIENOBaHUS, aHAIW3HPOBATh IOJyYEHHBIC
pe3yJbTaThl U AENaTh BBIBOJBL;

yMEHHE Y4acTBOBaTh B Y4eOHO-HCCIIEOBATENLCKOM padoTe 1Mo OMOJOrHH,
SKOJIOTUM M MEIHIIMHE, MPOBOJMMON Ha 0a3ze IMIKOJBHBIX HAay4YHBIX OOILECTB, U
nyOJIMYHO  TPEJACTABIATh  MOJYYEHHBIE  pEe3yNbTaThl HAa  YYEHHYECKHX
KOH(EpEeHIINSX;

yYMEHHUE OIICHMBATh FMIIOTE3bl U TEOPUU O MPOUCXOKACHUHN KU3HU, YeJIOBEKa
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEICTBUAX M CHOCO0aX MpPeAOTBPALICHHS
rJ100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccrnoHanbHOM
JESITEIbHOCTH B 00JacTU OMOJIOTHH, SKOJIOTUH, TPUPOIOTIOIB30BAHUS, MEAUILIUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPHUU, CEJIBCKOIO XO3SHCTBA, MHILEBOU
IPOMBIIIICHHOCTH, YIJIyOJIATh MO3HABAaTEIbHBIN HMHTEpPEC, HANpaBJICHHbIN Ha
OCO3HAaHHBIM  BBIOOp  COOTBETCTBYIOIIEH  mpodeccud U HPOAOIKEHUE
OMOJIOrMYECKOro 00pa3oBaHusl B OpraHU3aIUsIX CPEIHEro Mpo(ecCHOHATIBbHOTO U
BBICIIIETO OOpa30BaHUAI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne ni/n

HaumeHoBaHue pa3iesioB U TeM
NMPorpamMmbl

KoanuecTBOo 4acoB

Bcero

KonTtpoabHbie
padoTsI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypcbl

buonorus xak Hayka

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

JKuBble cucTeMBI 1 BX HN3YUCHUC

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

buonorus kierku

0.5

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

Xumudaeckast opranu3anus KJICTKU

10

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

Ctpoenue u GyHKIMH KIETKH

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

OOMeH BelecTB U NPEBpaIeHHE YHEPTUU B
KJIIETKE

http://school-
collection.edu.ru/
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Hacnencrennas undopmarus u
peanu3anus €€ B KIETKE

0.5

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

JKU3HEHHBIN UK KIETKU

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

Ctpoenue u GyHKIIMH OPraHU3MOB

17

1.5

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

10

Pa3smHOXeHue u pa3BUTHE OPraHU3MOB

1.5

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

11

I'enernka — HayKa O HaCJICACTBCHHOCTHU U
HN3MCHYUBOCTHU OPTraHU3MOB

0.5

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

12

3aKOHOMepHOCTI/I HaCJICACTBEHHOCTH

10

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

13

3aKOHOMEPHOCTU U3MEHUYUBOCTH

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/
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14

I'eneTnka dyenoBeka

0.5

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

15

Cenexuust OpraHu3MoB

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

16

BuorexHonorus 1 CHHTETHYECKAs OMOJIOTHS

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

17

PesepBHOE Bpems

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13
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http://college.ru/biologiya/
http://bio.1september.ru/

11 KIIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NMPorpamMmbl

KoanuecTBOo 4acoB

Bcero

KonTposabHbie
padoTsI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

3apoKJICHUE U Pa3BUTHE SBOJIOIMOHHBIX
MPEJICTaBICHUI B OMOJIOTHU

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

MukposBostonus U e€ pe3ybTaThl

14

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

MaxkpoaBosmronus 1 €€ pe3yabTaThl

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

[IpoucxoxaeHue v pa3BUTHE KU3HUA HA
3emiie

15

1.5

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

HpOI/ICXO)KI[eHI/Ie YCJIOBCKA — AaHTPOIIOI'CHE3

10

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

DKonorus — HayKa 0 B3aMMOOTHOIICHUAX
OpTraHru3MOB U HAZOPTraHU3MCHHBIX CUCTCM
C OKpY>Karolleu cpenou

0.5

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/
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7 Opraau3Mebl U cpesia 0OUTaHUS

1.5

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

8 DKOJIOTHUS BUJIOB U MOMYISIUAN

0.5

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

DKOJIOrus COOOMIECTB. DKOJIOTHUECKUE
CHUCTCMBI

12

0.5

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

10 Buocdepa — rimobanbHast sKkocucTemMa

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

11 YenoBek U OKpyKarolas cpena

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

12 PesepBHOE Bpems

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Kosaun4yecTBo 4acos DJIeKTPOHHbIE

Ne aTra aTa no nudpoBLIe

Tema ypoka Kontponbnbsie IlpakTnyeckue A Il op
n/n Bcero u3yyeHuss  Qakrty oOpa3oBaTe/ibHbIE

padoThI padoTsI
pecypchl

Buonorus kax http://school-

KO eKCHas HayKa llection.edu.ru/

1 MIUTEKCHAsI HayKa 1 1 0 0 06.09.2023 collection.edu.ru . .
KaK 4aCTb COBPEMEHHOTO http://college.ru/biologiya/
o0rmiecTBa http://bio. I september.ru/

http://school-
JKuBEIE CHCTEMEI U X collection.edu.ru/

2 1 0 0 07.09.2023 . .

CBOWCTBA http://college.ru/biologiya/
http://bio.1september.ru/
http://school-

VYpoBHEBas opraHu3anus llection.edu.ru/

3 p P . 1 0 0 08.03.2023 COTCCHORECLAW

JKUBBIX CHCTEM http://college.ru/biologiya/
http://bio.1september.ru/
Hcropust OTKpPBITHS U httﬂ://ts.choocll- )
collection.edu.
. 0 0 13.09.2023 . .
4 iquemm KJIeTk 1 http://college.ru/biologiya/
JICTOIHAT TCOPHA http://bio.1september.ru/
Meto1bl MONEKYISAPHON
U KJIETOYHOI OMOJIOTHUH.
I[MpakTuueckas pabora httll'//tS,Choocll' )
5 «M3ydenne MeTo10B 1 0 0.5 14.09.2023 COLECHON.CEL.

KJICTOYHOU OMOJIOTHH
(xpomatorpadwus,
anekTpodopes,

http://college.ru/biologiya/
http://bio.1september.ru/
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muddepeHIranTbLHOe
HEeHTpU(yrupoBaHUE,
[T1IP)»

XUMHUYECKUN COCTaB

http://school-
collection.edu.ru/

0 15.09.2023 . .
6 KJIIETKH http://college.ru/biologiya/
http://bio.1september.ru/
CraproBasi JUarHOCTHKA. http://school-
M ion.edu.

7 WHEPAJIbHbBIE BEILIECTBA 0 50.09.2023 collection.edu.ru/ ' '
KJIETKH, UX http://college.ru/biologiya/
6HONOTHYECKAs POITh http://bio.1september.ru/
Oprannueckue BelecTa
KJIETKU — OEJIKH. http://school-
JIaboparopHas padora ion.edu.

2 paTtopHas padoT 0.5 51.09.2023 collection.edu ru/' '
«OOHapyxeHre OEIKOB ¢ http://college.ru/biologiya/
TOMOIIBIO http://bio.1september.ru/
Ka4eCTBEHHBIX PEaKIUI»

CroiicTsa http://school-
’ collection.edu.ru/
0 22.09.2023

? KHaCCH(ngaHHH " http://college.ru/biologiya/

(bynkun Genxos http://bio.1september.ru/
http://school-
Oprannyeckue BellecTBa ion.edu.
10 praHuYeCKUE BEIIECTB 0 27.05.2023 collection.edu.ru/ ' '
KJIETKU — YTJIEBOJBI. http://college.ru/biologiya/
http://bio.1september.ru/
http://school-
Opra"anyeckye BelecTBa llection.edu.
11 P . 0 28.09.2023 collection.edu.rw

KIJIICTKU — JIMIIUBI.

http://college.ru/biologiya/
http://bio.1september.ru/
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HyxknenHoBbIE KUCTOTBL.

JIHK u PHK.
JlaGoparopHast paboTa httll.//tthoocll- )
collection.edu.

12 «Hccnenosanue 0.5 29.09.2023 htp-//college.ru/biologiva/
HYKJICHHOBBIX KHCIIOT, http://bio.1september.ru/
BBIJICJICHHBIX U3 KJIETOK
Pa3IUYHBIX OPTaHU3MOBY
Crpoenue u GyHKIUA http://school-

ATO. ion.edu.

13 Hpyrue 0 04.10.2023 collection.edu.ru/ . .
HYKJIe03uaTprdochaTh http://college.ru/biologiya/
(HT®D). http://bio.1september.ru/
CexBennpoBanue JIHK. http://school-

14 MeToapl TEHOMUKH, 0 05.10.2023 collection.edu.ru/. .
TPaHCKPUIITOMUKH, http://college.ru/biologiya/
IIPOTEOMUKHU. http://bio.1september.ru/

http://school-
MeToibl CTPYKTYPHOI collection.edu.ru/
15 OuoIoTHH. 0 06.10.2023 http://college.ru/biologiya/
http://bio.1september.ru/
THUIIBI KIIETOK. —p—httu://f_Choo(ll_ )
collection.edu.ru
0 11.10.2023

16 Hpoxapuoruteckas http://college.ru/biologiya/
KIeTKA. http://bio.1september.ru/
Crpoenue
JYKapUOTHYECKOU http://school-

17 kieTku. [IpakTuyeckas 0.5 12.10.9023 collection.edu.ru/

pabora «3yuenune
CBOMCTB KJIETOYHOU
MeMOpaHbI»

http://college.ru/biologiya/
http://bio.1september.ru/
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IToBepXHOCTHBIN llection.edu.

18 p 0 13.10.2023 collectionedurw/ -

anmnapar KJIETKH. http://college.ru/biologiya/
http://bio.1september.ru/

OnnomeMOpaHHBIE

OpraHOU bl KIIETKU. http://school-

IIpakTrueckas padora llection.edu.

19 P p 0.5 18.10.2023 collection.edu.rw/ -
«M3yueHne nBUKEHUS http://college.ru/biologiya/
[MTOILIa3MBbI B http://bio.1september.ru/
PaCTUTENBHBIX KJIETKaX»

ITonyaBTOHOMHBIE
OpPraHoOUJIbl KJIIETKH:
MHUTOXOHJIPHUH,
MJIACTH/BL. h_p—ttu.//jchoocll- )
collection.edu.
. 19.10.2023 . .

20 H;I60p aTopHas padoTa 0.5 http://college.ru/biologiya/
«lccaenosanue http://bio.1september.ru/
IUIa3MOJIN3a U
NEILIa3MOJIN3a B
PaCTUTENBHBIX KIIETKaX)

http://school-
HemeMmOpauHbie llection.edu.ru/

21 P 0 20.10.2023 COTCCHONCALIW

OPTraHOMIBI KIETKH. http://college.ru/biologiya/
http://bio.1september.ru/
http://school-

CtpoeHue u KU llection.edu.ru/

22 p Pymxn 0 25.10.2023 COTCCHOREAULIW

spa. http://college.ru/biologiya/
http://bio.1september.ru/
CpaBHurenbHas hto://school
23 XapaKTEePHCTHKA KIIETOK 0.5 26.10.2023 HED:SER00%

sykapuort. JlabopaTopHas

collection.edu.ru/
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pabota «M3yuenue
CTPOCHUSI KIJIETOK
Pa3ITHYHBIX
OpraHUu3MOBY.

http://college.ru/biologiya/
http://bio.1september.ru/

AccuMumanus u
NUCCUMMIIALINAS — JIBE

http://school-
collection.edu.ru/

24 CTOPOHBI META0O0IU3MA. 0 27.10.2023 http://college.ru/biologiya/
Tursl 06MeHa BEIIECTB. http://bio.1september.ru/
DepMEHTaTUBHBIN
XapaKkTep peakuin
KJIETOYHOTO
MeTabonuzma.

JlabopartopHnas pabota %u o/

25 «3yueHue 0.5 08.11.2023 htp-//college.ru/biologiva/
(bepmeHTATHBHOTO http://bio.1september.ru/
pacuierieHus IEPOKCUaa
BOJIOpOJa B
pacCTUTENBHBIX U
JKABOTHBIX KJIETKaX»

http://school-

26 benku-akTuBaTOpHI U 0 09.11.2073 collection.edu.ru/ ' '

OeIKU-UHTHOUTOPHI http://college.ru/biologiya/
http://bio.1september.ru/
http://school-

7 ABTOTpO(HBIN THIT 0 10.11.2023 collection.edu.ru/ o
oOMeHa BEIeCTB. http://college.ru/biologiya/

http://bio.1september.ru/

28 doTtocuHTE3. 0 15.11.2023 hitp:. school:

collection.edu.ru/
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XeMOCHUHTES.
Jlaboparopnas pabota

http://school-
collection.edu.ru/

. 16.11.2023 . .
29 «CpaBHeHuE IponcccoB 0.5 http://college.ru/biologiya/
(porocnnresa n http://bio.1september.ru/
XEMOCUHTE3AY.
AHaspoGHbIe http://school-
collection.edu.ru/
. 0 17.11.2023 . .
30 gpraHmMH Buer http://college.ru/biologiya/
POKCHUAL. http://bio.1september.ru/
AdpoGHBIE OPraHU3MBbI. h_p—ttllz//:.chooll- )
collection.edu.ru
31 36Tanm SHEPreTUYECKOr0 0 22.11.2023 hitp://college.ru/biologiva/
OOMCHa. http://bio.1september.ru/
DHeprusi MeMOPaHHOTO
rpaJvenTa MPOTOHOB. h_la—ttll.//tthoo;- )
32 Cunres AT®: pabota 0 23.11.2023 COTCCHOREAULIL —
5 AT®D http://college.ru/biologiya/
[IpOTOHHOH B http://bio.1september.ru/
CUHTA3HL.
http://school-
Peakuuu MmatpuyHoro collection.edu.ru/
0 24.11.2023
33 CUHTE3A. http://college.ru/biologiya/
http://bio.1september.ru/
http://school-
Tpanckpunuus — collection.edu.ru/
34 0 29.11.2023 . .
Marpuunbiii cuaTe3 PHK. http://college.ru/biologiya/
http://bio.1september.ru/
http://school-
35 Tpancsiius u e€ 3Tansl. 0 30.11.2023 SE00

collection.edu.ru/
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KoaupoBanue
aMHHOKHCIIOT. Poib

http://school-
collection.edu.ru/

36 0 01.12.2023 . .
pubocoMm B OMOCHHTE3€ http://college.ru/biologiya/
6erKa. http://bio.1september.ru/

http://school-
Opranuzanys resoMa y collection.edu.ru/
37 0 06.12.2023 . .
MPOKAPUOT U IYKAPUOT. http://college.ru/biologiya/
http://bio.1september.ru/
Mostexy pHbIe http://school-
llection.edu.ru/

38 MEXaHU3MBbI DKCIIPECCUH 0 07.12.2023 ;?t;/c/clgﬁ;eu rubiologiva/
TCHOB y SYKapHOT. http://bio.1september.ru/
Bupycsr —

BHEKJICTOUYHBIE ()OPMBI
KU3HU U OOJIUraTHBIE httu.//jchoocll- )
collection.edu.

39 Eapasmm. ; 0.5 08.12.2023 hitp://college.rw/biologiva/

paKTiieckai pabora http://bio.1september.ru/
«Co3nanue Moaenu
BHUpYCa».
BupycHrie 3a601eBanus httllz//:.chooll- )

40 YeJIOBEKA, JKUBOTHBIX, 0 13.12.2023 li?tp?/c/clglrll'e?qeugl/ubiologiva /
pacTeHIH http://bio.1september.ru/

http://school-

A1 Hanorexnonorum B 0 14.12.2023 collection.edu.ru/

OMOJIOTMH U MEIUIINHE.

http://college.ru/biologiya/
http://bio.1september.ru/
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JKU3HEeHHEIN UK

http://school-
collection.edu.ru/

0 15.12.2023
42 KJIETKH. http://college.ru/biologiya/
http://bio.1september.ru/
http://school-
MatpuuHblii CUHTE3 collection.edu.ru/
0 20.12.2023
43 JIHK. http://college.ru/biologiya/
http://bio.1september.ru/
XPpOMOCOMBI.
JlaGoparopHas pabora httll.//thooil— )
collection.edu.ru
. 21.12.2023 . .
a4 «M3y4CHHC XPOMOCOM Ha 0.5 http://college.ru/biologiya/
TOTOBBIX http://bio.1september.ru/
MHKpOIpenaparaxy.
http://school-
Jlenenue KneTku — collection.edu.ru/
0 22.12.2023
45 MHTO3 http://college.ru/biologiya/
http://bio.1september.ru/
Turme! KIeToK.
Kapuokunes u
IIUTOKUHE3.
JIaGoparopHas pabora httll.//thooil— )
collection.edu.ru
. 27.12.2023 . .
46 «Habmronenue MuTosa B 0.5 htp//college.ru/biologiva/
KJICTKax KOHqH?a http://bio.1september.ru/
KOpeIIIKa JyKa (Ha
TOTOBBIX
MHUKpOIIpenaparax)»
http://school-
47 Perynsiums sKu3HEHHOTO 0 58.12.2023 collection.edu.ru/

OUKJIa KJICTOK.

http://college.ru/biologiya/
http://bio.1september.ru/
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Opranusm Kak eIMHOE

http://school-
collection.edu.ru/

0 29.12.2023
48 ejoe. http://college.ru/biologiya/
http://bio.1september.ru/
Tkanu pacTeHUN. http://school-
Jlaboparopnas pabota collection.edu.ru/
. 10.01.2024 . .
9 «M3yueHune TKaHein 0.5 http://college.ru/biologiya/
pacTeHui» http://bio.1september.ru/
TxkaHu )KUBOTHBIX U http://school-
50 yenoBeka. JlaboparopHas 0.5 11.01.2024 collection.edu.ru/
pabota «M3yuenue ' R http://college.ru/biologiya/
TKaHEN KUBOTHBIX) http://bio.1september.ru/
Opraunbl. Cuctembl
opranos. JlaGopaTopHas httll'//f_Choog )
collection.edu.ru
51 pabota «M3yuenue 0.5 12.01.2024 hitp://college.ru/biologiva/
OpTaHoOB LIBETKOBOTO http://bio.1september.ru/
pacTeHus»
http://school-
collection.edu.ru/
. 0 17.01.2024 . .
>2 Oropa Texna opraHnsmoB http://college.ru/biologiya/
http://bio.1september.ru/
http://school-
collection.edu.ru/
. 0 18.01.2024 . .
>3 JIBIIKCHUE OPraHH3MOB http://college.ru/biologiya/
http://bio.1september.ru/
http://school-
llection.edu.
54 [IuTanue opraHu3moB. 0 19.01.2024 colloction.cdu .

http://college.ru/biologiya/
http://bio.1september.ru/
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55

ITuTanne mMo3BOHOYHBIX
JKMBOTHBIX.
[TumeBapuTenbHas
CHCTEMa JeJIoBeKa

24.01.2024

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

56

JIpIXaHHE OPraHU3MOB.

25.01.2024

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

57

Z[BIX&HI/IC IIO3BOHOYHBIX
JKUBOTHBIX U YCJIOBCKA.

26.01.2024

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

58

Tpancnopt BewmecTB y
OpPraHHU3MOB.

31.01.2024

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

59

KpoBenocHas cucrema
IIO3BOHOYHbIX KUBOTHBIX
1 YelioBeKa.

01.02.2024

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

60

Brinenenue y
OpraHU3MOB.

02.02.2024

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

61

3anuTa y OpraHiu3MoB.

07.02.2024

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

62

NMMmyHHas cucrema
YeIJI0BEKA.

08.02.2024

http://school-
collection.edu.ru/
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Paznpaxumocts u

http://school-
collection.edu.ru/

63 0 09.02.2024 . .
peryisauus y OpraHu3MoB http://college.ru/biologiya/
http://bio.1september.ru/
['ymMopanbHasl perysius hut ://S_ChOOI-
64 U DHAOKPHUHHAS CUCTEMA 0 14.02.2024 ol L B
ALOKp o http://college.ru/biologiya/
KUBOTHBIX M HCIIOBEKA http://bio.1september.ru/
http://school-
65 ®opMbl pa3MHOKEHUS 0 15.02.2024 collection.edu.ru/ . .
OPTaHU3MOB. http://college.ru/biologiya/
http://bio.1september.ru/
http://school-
66 ITonoBoe pazMHOXKEHUE 0 16.02.2024 collection.edu.r/

p ) o http://college.ru/biologiya/
http://bio.1september.ru/
http://school-

. collection.edu.ru/
67 Meiios. 0 21.02.2024 http://college.ru/biologiya/
http://bio.1september.ru/
I"'ametorenes.
OO6pa3zoBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK. http://school-
JIab §) ion.edu.
68 abopaTtopHas paboTa 0.5 9.02.2024 collection.edu.ru/

«M3yuenue cTpoeHus
MOJIOBBIX KJIETOK Ha
T'OTOBBIX
MUKpOIIpenapaTax»

http://college.ru/biologiya/
http://bio.1september.ru/
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http://school-

NunuBunyansHOE lection edu.ru/
collection.edu.

69 as € OPraHu3MOB — 0 23.02.2024 ) .
Pa3BUTHC OpTaHM3MOB http://college.ru/biologiya/
OHTOTCHE3. http://bio.1september.ru/
3akiagKa OpraHoB U httuz//f_Choo(ll_ )

collection.edu.ru
% 0 28.02.2024 . .

70 TKAHCU 13 3apOIBIICBRIX http://college.ru/biologiya/
JIMCTKOB http://bio.1september.ru/
Pocr u passutue
JKUBOTHBIX.

JlaGoparopHas pabora httll.//thoo(ll— )
collection.edu.ru
. 29.02.2024 . .

71 «BbIsBIEHUE an3HauK0B 0.5 htp//college.ru/biologiva/
CXOJACTBA 3apO/BIIICH http://bio.1september.ru/
MO3BOHOYHBIX
SKABOTHBIX»

PasmHoxenue u
pa3BUTHE PACTECHUII. http://school-

7 JlaboparopHnas pabota 0.5 01.03.2024 collection.edu.ru/
«CTpoeHune OpraHoB ' R http://college.ru/biologiya/
paSMHOX(eHI/ISI BBICIIIUX http://bio.lseptember.ru/
pacTeHui»

VcTopusi CTAaHOBJIEHUS U httllz//tthoocll- )
collection.edu.

73 as cHe a 0 06.03.2024 . .
Pa3BUTHS TCHCTHKH Kak http://college.ru/biologiya/
HayKkn http://bio.1september.ru/
OCHOBHBIE TOHATHA U http://school-

74 CHUMBOJIbI TCHETHUKH. 0.5 07.03.2024 collection.edu.ru/

JlabopartopHnas pabota
«/Ipo3oduna kak 00BEKT

http://college.ru/biologiya/
http://bio.1september.ru/
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T'€HCTUYCCKUX

HUCCIIEIOBAHUI)

3aKOHOMEPHOCTHU

HaCJIEI0BAHUS

MPU3HAKOB.

Mounorubpumanoe http://school-
CKpelIuBaHue. llection.edu.ru/

75 Petl 0.5 13.03.2024 COTECHOREAULIW
[IpakTrueckas pabota http://college.ru/biologiya/
"N3yueHue pe3ynbTaToB http://bio.1september.ru/
MOHOTHOPHUIHOTO
CKpEIIUBAHUS Y
npo30ouib'”.

[{uTonornyeckue http://school-
OCHOBBI llection.edu.ru/

76 0 14.03.2024 COTECHOREAULIW
MOHOTHOPHUIHOTO http://college.ru/biologiya/
CKpELMBaHMS. http://bio.1september.ru/
Amanusupyiormee httg://thool-

77 ckpenuBanue. Hemommoe 0 15.03.2024 collection.edu.rw

pett ) o http://college.ru/biologiya/
AOMHHUPOBAHHC. http://bio.1september.ru/
JurubpunHoe
CKpelIuBaHue.
[TpakTuueckas padbora httﬂ'/ / tgchoo(l; )
78 «M3yueHune pe3ynbTaToB 0.5 20.03.2024 COTCEHORECL.

TUTHOPUTHOTO
CKpEIIUBAHUS Y
IpO30(HITBI».

http://college.ru/biologiya/
http://bio.1september.ru/
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[MuTonoruueckue lection edu.ru/
collection.edu.
21.03.2024

79 OCHOBBI MIHOPHIHOTO http://college.ru/biologiya/
CKpCHIuBaHus. http://bio.1september.ru/
CremnenHoe http://school-

collection.edu.ru/
22.03.2024

80 HACIC/IOBaHHC http://college.ru/biologiya/

IIPU3HAKOB. http://bio.1september.ru/
http://school-

XpoMOCOMHast TEOpUs collection.edu.ru/

03.04.2024
81 HacJIeACTBEHHOCTH. http://college.ru/biologiya/
http://bio.1september.ru/
http://school-
collection.edu.ru/
. 04.04.2024 . .

82 Tenernika nosa http://college.ru/biologiya/

http://bio.1september.ru/
http://school-

I'enoTum Kak 11eJI0CTHAS collection.edu.ru/

05.04.2024
83 cucrema. http://college.ru/biologiya/

http://bio.1september.ru/

[eHEeTHYECKUI KOHTPOJIb httllz//tthoo;- )

o collection.edu.

84 pa3BUTHS PACTECHHUI, 10.04.2024 htp://college.r/biologival
KHBOTHBIX 1 HCJTOBCKA http://bio.1september.ru/
WN3MEHYNBOCTD httllz//tthoo;- )

collection.edu.

85 MpU3HAKOB. Buabl 11.04.2024 htp://collee.r/biologival
MSMCHYMBOCTH. http://bio.1september.ru/

26 MoaudukaoHHas 12.04.2024 http://school-

U3MCHYHNBOCTBD.

collection.edu.ru/
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http://college.ru/biologiya/
http://bio.1september.ru/

BapuauuonHsslii psia u
BapHaIlOHHAsI KPUBasl.
Jlaboparopnas pabota

«HccrnenoBanue http://school-
3aKOHOMEPHOCTEN llection.edu.

87 KOHOMEpHOCTE! | 0.5 17.04.2024 collection.edurw
MoAU(GUKAITMOHHON http://college.ru/biologiya/
W3MCHYMBOCTH. http://bio.1september.ru/
[Toctpoenue
BApUALIMOHHOTO psifia U
BAPUALIMOHHON KPUBOI».

I'enoTunmueckas http://school-
U3MEHYHMBOCTb. llection.edu.ru/

88 0 18.04.2024 COTCCHOREAULIW
KombOunarusuast http://college.ru/biologiya/
H3MEHYUBOCTD. http://bio.1september.ru/
MyTanronHas
U3MCHYHNBOCTD. http://school-
IIpakTrueckas padora llection.edu.ru/

89 P p 0.5 19.04.2024 COTCEHOREAULIL —
«MyTtanuu y 1po30(uiist http://college.ru/biologiya/
(Ha TOTOBBIX http://bio.1september.ru/
MHUKpOIpenaparax)»
3aKOHOMEPHOCTH http://school-
MYTaIlMOHHOT'O llection.edu.ru/

90 yran 0 24.04.2024 SOTECHOLECLIL -~
npouecca. JNUreHeTuKa http://college.ru/biologiya/
U SIHUTeHOMUKA. http://bio.1september.ru/
I'eneTnka genoBeka. http://school-

91 0.5 25.04.2024 ARP-SEN00

[IpakTrueckas pabota

collection.edu.ru/
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«CocTaBiieHue u aHaiaus
POIOCIOBHOM»

http://college.ru/biologiya/
http://bio.1september.ru/

MeToabl MEIUIIUHCKON

http://school-
collection.edu.ru/

92 0 26.04.2024 . .
T'€HETUKHU. http://college.ru/biologiya/
http://bio.1september.ru/
3HaueHne MEIUIITHCKON
FEHETUKU B —p—httu'//f_Choo(ll_ )
collection.edu.ru
0 26.04.2024 . .
23 TpEAOTBpAllCHIH 1 http://college.ru/biologiya/
JICICHIHN ICHCTHICCKIX http://bio.1september.ru/
3a00JIEBAHUII YEIIOBEKA
OCHOBHEIE ITOHATHA
CEJIEKIIUU.
JIaGoparopHas pabora httll'//f_Choo(ll_ )
collection.edu.ru
94 «H3yueHue copto 0.5 08.05.2024 . .
YHCHHE COpTOB . http://college.ru/biologiya/
KYIbTYpHBIX PACTCHIN 1 http://bio.1september.ru/
MOPOJI IOMAIITHUX
SKABOTHBIX»
MeTtonabl ceIEeKIUOHHOMI
paboTtsl. JlaboparopHast httll.//thoo(ll— )
collection.edu.ru
95 abora «3yuenue 0.5 10.05.2024 ) )
pabot yacHd http://college.ru/biologiya/
METONOB CCICKIMH http://bio.1september.ru/
pacTeHui»
http://school-
OCTIDKEHUS CEJICKIIUU llection.edu.ru/
96 A 5 0 15.05.2024 COTCCUON.CALLIL

pacTeHUH U KUBOTHBIX.

http://college.ru/biologiya/
http://bio.1september.ru/
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IIpomexxyTouHas

97 aTTecTanusg 1 0 16.05.2024
(TecTupoBaHue)

CoxpaHeHue, U3y4eHne u htp://school- ://S_ChOOI_

08 1 0 17.05.2024 collection.edu.ru/
HCTIONB3OBARMC o http://college.ru/biologiya/
TCHCTHHCCKIX PECypCoB http://bio.1september.ru/
buorexHomnorusa kak
HayKa ¥ OTpacilb http://school-
MPOU3BOCTBA. collection.edu.ru/

99 1 0.5 22.05.2024 . .
[TpakTudeckas pabora http://college.ru/biologiya/
«M3ydeHne 00bEKTOB http://bio.1september.ru/
OHMOTEXHOJIOTHI)

OCHOBHbBIE HAITPABJICHHUS _p—httu://f.choo(ll— )
collection.edu.ru
% 0 23.05.2024
100 ;HHTeTquCKOH 1 http://college.ru/biologiya/
HOJIOTHH. http://bio.1september.ru/
http://school-
X ion.edu.

101 POMOCOMHAs ¥ T€HHas 1 0 53.05.2024 collection.edu.ru/ ' '

WHXXCHEPUS. http://college.ru/biologiya/
http://bio.1september.ru/
http://school-

Menuimackne collection.edu.ru/

0 24.05.2024
102 OUOTEXHOJIOTHH. ! http://college.ru/biologiya/
http://bio.1september.ru/
OBIIEE KOJIMYECTBO
m 102 13.5

YACOB I10 ITPOTPAMME
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11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTnyeckue
padoTsI

JlaTa
H3ydeHusl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OpomonnonHas teopust Y. lapBuna

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

JIBM>KyIIMe CUiIbl 3BOJIIOLIUY BUJIOB
no Y. /lapsuny

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

Boprba 3a cymecrtBoBanue,
€CTECTBEHHBIA U UCKYCCTBEHHBIN
otbop

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

@opMUpOBaHUE CUHTETUYECKON
TEOPUH HBOJIIOLUN

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

DTarbl HBOJIIOIIMOHHOTO Mpolecca:
MHKPO3BOJJIONUA 1 MAKPOISBOJJIIOLUA

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

HOHYJISII_II/ISI — JJICMCHTAapHasa
CAnHUIa 3BOJIFOITNN

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/
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3aKOH F€HETHYECKOTO PABHOBECHS
JIx. Xapmau, B. Baitab6epra.

http://school-
collection.edu.ru/

7 JlaboparopHnas pabota <jBI>I$IBJ'IGHI/IG 0.5 htp://college.r/biologival
M3MEHUYUBOCTH Y 0co0ei 0JTHOTO http://bio. I september.ru/
BHJIA»
http://school-
collection.edu.ru/

8 DneMeHTapHbIe (PaKTOPHI IBOTIOIUN htp//college.ru/biologiva/
http://bio.1september.ru/
http://school-

9 Dddext ocnoBarens. Ipdext collection.edu.ru/

OYTBUIOYHOTO TOPJIBIIIKA http://college.ru/biologiya/
http://bio.1september.ru/
http://school-

10 Murpauuu. M305s0uun nomyssiui: collection.edu.ru/

reorpaduyeckas, OnoIornIecKas http://college.ru/biologiya/
http://bio.1september.ru/
http://school-

1 EcrecTBenHsbIit 0TOOp — collection.edu.ru/

HAMPABIAIOMUN (HaKTOP IBOIOIIH http://college.ru/biologiya/
http://bio.1september.ru/
http://school-

N collection.edu.ru/

12 [onosoii oroop http://college.ru/biologiya/
http://bio.1september.ru/

[IpucnocoOaeHHOCTh OPraHU3MOB

KaK pe3yJIbTaT MUKPOIBOIIOLIHNH. h—ttlm

13 JlaGoparopnas padota «3yueHue 0.5 s bt

apoMop(h030B U HAUOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX)

http://college.ru/biologiya/
http://bio.1september.ru/
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[Tpumeps! pucTIOcCOOICHUH Y
OpPTraHU3MOB: MOP(OJOTHIECKHE,
¢dbuzmonornueckue, OMOXMMUIECKUE,

http://school-
collection.edu.ru/

14 noBeneHvyeckue. JlabopaTtopHas 0.5 hitp://college.ru/biologiva/
pabora «IIpucnocobnenns http://bio.1september.ru/
OpraHU3MOB M UX OTHOCHUTEIbHAS
11e71ecO000Pa3HOCTh)

Bupn, ero kpurepuu u CTpykTypa. http://school-

15 Jlaboparophnast pabora «CpaBHEHHE 0.5 collection.edu.ru/

BHJIOB 110 MOp(}OJI0oTHYECKOMY ’ http://college.ru/biologiya/
KPHTEPHIO» http://bio.1september.ru/
http://school-

16 CrpykTypa Bra collection.edu.ru/ . .
http://college.ru/biologiya/
http://bio.1september.ru/
http://school-

BunoobpazoBanue kak pe3yiabrar collection.edu.ru/

17 . .

MHUKPO3BOJIOIUA http://college.ru/biologiya/
http://bio.1september.ru/
http://school-

13 CBsi3b MUKPO?BOJIIOIIUHU U collection.edu.ru/

MU AEMHUOJIOTHHN http://college.ru/biologiya/
http://bio.1september.ru/
Makpo3BoOLHS. EIM

19 [TayieOHTOIOTHYECKHE METO IbI colledtion.cdu.ru.

http://college.ru/biologiya/
M3YHCHHA SBOIOLIAN http://bio.1september.ru/
20 buoreorpaduueckue MeTo b1 http://school-

HU3YUCHUS 53BOJIFOIIUN

collection.edu.ru/
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http://college.ru/biologiya/
http://bio.1september.ru/

OMOpPHOIOTHYECKHE U

http://school-
collection.edu.ru/

21 CPaBHUTEIHHO-MOP(OJIOTHUECKHUE http//college.ru/biologiva/
METO/bl U3yUYEHUS SBOIIOLUU http://bio.1september.ru/
MonekynapHO-TeHETUYECKHUE, ht ://S_ChOOI_

2 6 collection.edu.ru/

HOXUMHUYECKUE U MATEMATUUYECKUE hitp-//college.ru/biologiva/

METO/bl U3yUYEHUS SBOIIOLUU http://bio.1september.ru/
http://school-

3 06 collection.edu.ru/

M€ 3aKOHOMEPHOCTH 3BOJIIOIIUN htp//college.ru/biologiva/
http://bio.1september.ru/

AJllanTUBHAS paMalKs. http://school- ://S,ChOOI'

24 1 collection.edu.ru/

CpaBHOMCPHOCTD TCMITOB http://college.ru/biologiya/

SBOIIONHUH http://bio.1september.ru/
http://school-

75 HayuHble runoTe3sl NpoucxX0xKACHUS collection.edu.ru/

JKA3HU Ha 3eMiie http://college.ru/biologiva/
http://bio.1september.ru/
http://school-

26 JloHay4yHbIE IPECTABICHUS O collection.edu.ru/
3apOKICHUU KAZHU http://college.ru/biologiya/

http://bio.1september.ru/
http://school-

27 OcCHOBHBIE 3Talbl HEOPTaHUYECKON collection.edu.ru/

9BOJJIOINH

http://college.ru/biologiya/
http://bio.1september.ru/
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http://school-
collection.edu.ru/

28 ['unioTessl 3apoKACHUS KUZHU http://college.rubiologiva/
http://bio.1september.ru/
HcTopus 3emMau 1 METOABI €€ http://school-
29 uzyuenus. Jlaboparopuas pabota 0.5 collection.edu.ru/
«M3y4yeHne u onrucaHue UCKOMAeMbIX ' http://college.ru/biologiya/
OCTATKOB JPEBHUX OPTAHU3MOB) http://bio.1september.ru/
http://school-
30 HavanbHble 3Tanbl OpraHn4ecKoin collection.edu.ru/
3BOJIIOLUA http://college.ru/biologiya/
http://bio.1september.ru/
http://school-

31 DBOMOLUA 3yKAPHOT collection.edu.ru/ ' '
http://college.ru/biologiya/
http://bio.1september.ru/

OCHOBHBIE 3TaIbl YBOJIFOLUN
pactutenbHOro mupa. [lpakTuueckas h—ttlm
32 pabota «3ydeHne ocoOeHHOCTEH 0.5 collectlon.edu.ru/' .
. http://college.ru/biologiya/
CTPOCHMA paCTCHIN PasHBIX http://bio.1september.ru/
OTJIETIOBY
http://school-
3 OCHOBHBIE 3TaIbl YBOJIIOIUU collection.edu.ru/
JKUBOTHOT'O MHUpa http://college.ru/biologiya/
http://bio.1september.ru/
OBOJIIOLMS KUBOTHBIX. http://school-
34 [TpakTrueckas padota «3ydenne 0.5 collection.edu.ru/

0COOEHHOCTEH CTpOeHUS
IIO3BOHOYHBIX KUBOTHBIX»

http://college.ru/biologiya/
http://bio.1september.ru/
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35

PazBuTune xu3Hu Ha 3emiie 1o Apam U
nepuoam

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

36

MaccoBble BBIMUPAHUS —
9KOJIOTMYECKHUE KPU3UCHI NTPOLLIOrO

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

37

CoBpeMeHHbIN HKOJTOTUYECKUN
KpHU3HC, €r0 0COOCHHOCTH

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

38

CoBpeMeHHas cuctema
OpPraHUYECKOTO MPOILIOTO

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

39

OCHOBHBIE CUCTEMAaTUYECKHE IPYIIIBI
OpraHu3MoOB

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

40

AHTpPOIOJIOTHS — HayKa O 4YeJOBEeKe

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

41

PazBuTue npenacraBieHuii o
MIPOMCXOXKJICHUH YeJIOBEKA

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

42

Mecto yenoBeka B CUCTEME
opranuyeckoro mupa. JlabopatopHas
pabora «3yuenune ocobeHHOCTEH

0.5

http://school-
collection.edu.ru/
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CTPOCHUS CKCJICTA YCJIOBCKA,
CBS3AaHHBIX C MMPSAMOXOXICHUEM

http://college.ru/biologiya/
http://bio.1september.ru/

43

JIBHoKyIIME CHIIBI aHTPOIIOTEHE3a

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

44

CooTHomeHNnEe OMOTOTHYECKUX
COIIMANIBHBIX (PAKTOPOB B
AHTPOIIOT€HE3Ee

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

45

OCHOBHBIE CTagUH AHTPOIIOTrCHE3a

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

46

ITaneoreneTrnka 1 majcorecHOMHUKaA

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

47

OBOTIONAS COBpPEMEHHOTI'O YCIIOBCKA

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

48

UYenoseueckue packl. [Ipaktuyeckas
pabora «3ydeHne s3KOIOrnIeCKux
ajanTalyil 4YeJIoBEKa)

0.5

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

49

MexaucuunianHapHble METOIbI
AHTPOIIOJIOTUU

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/
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50 3apoKICHUE U Pa3BUTHE SKOJIOTUU htp//college.ru/biologiva/
http://bio.1september.ru/

Mertoab! skonoruu. JlabopatopHas EIM

51 pabora «M3y4ueHne METOI0B 0.5 collection.edu.nu S

. http://college.ru/biologiya/

HKOJIOTHYECKUX MCCIIEAOBAHUI» http:/bio. 1september.ru/
http://school-

59 3HavYeHHE IKOJIOTMUECKUX 3HAHUHN collection.edu.ru/

JUTS YETIOBEKA http://college.ru/biologiya/
http://bio.1september.ru/
http://school-

53 DKooruyeckue GakTopsl collectlon.edu.ru/. :
http://college.ru/biologiya/
http://bio.1september.ru/

AbGuoTtndeckue aktopsl. CBET Kak

AKOJIOTUYECKHUH (PaKTop. h_ttM

54 JlaboparopHast pabota «BeisiBiIcHHE 0.5 Couecnon'edu'm/. .

N http://college.ru/biologiya/

MPUCTIOCOOTICHUN OPTaHU3MOB K http://bio. I september.ru/

BIIMSIHUIO CBETa»

AbGuoTtndeckue HaKTopshl.

TemnepaTypa Kak 3KOJIOTHUYECKUIA http://school-

¢axrop. JlabopaTtopHas pabora collection.edu.ru/

55 . 0.5 o
«Bp1sBIIEHNE TPUCTIOCOOIEHUT http://college.ru/biologiya/
OPTaHU3MOB K BIMSHHIO http://bio.1september.ru/
TEMIIEPaTypPbI»

AbGuoTtnveckue (hakTopsl. BraxxHocts .

56 KaK 9KOJIOTHYECKUI PakTop. 0.5 hutp.: school-

Jlaboparopnas pabota

collection.edu.ru/
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«AHaTOMHUYECKHE OCOOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHHS

http://college.ru/biologiya/
http://bio.1september.ru/

57

Cpenpl 0OuTaHNUS OPraHU3MOB

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

58

buonornueckue puTMsl

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

59

XKuznennsle popmMbI OPraHU3MOB

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

60

buotnueckue GpakTops

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

61

3HaueHne OMOTHYECKHX
B3aUMOJECUCTBUN I
CYIIIECTBOBAHMS OPTaHU3MOB B CpeJIe
o0uTaHUS

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

62

DKOJIOTUYECKHE XapAKTEPUCTUKU
HOMYJIALUN

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

63

OcHOBHBIE OKA3aTENU MOMYJISIUU:
YUCJIEHHOCTb, IJIOTHOCTb,
BO3pacTHAs U MOJIOBas CTPYKTypa

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/
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OcHOBHBIC TTOKa3aTEIIN MOMmyJIAunn:

http://school-
collection.edu.ru/

64 POXKIAEMOCTh, IPUPOCT, TEMIT POCTA, http://college.ru/biologiva/

CMEPTHOCTD, MUTPALNH http://bio.1september.ru/
http://school-
DKoJloruueckast CTpykTypa collection.edu.ru/

65 . .

MOIIYIALUA http://college.ru/biologiya/
http://bio.1september.ru/
http://school-

JlnHamuka nonyJsnuu u eé collection.edu.ru/

66 . .

peryasauus http://college.ru/biologiya/
http://bio.1september.ru/
http://school-

Kpussie pocta unucieHHoctu collection.edu.ru/

67 . .
nonyisinuu. KpuBble BBKUBaHUS http://college.ru/biologiya/

http://bio.1september.ru/
DKoJIornyecKas HUIIla BUIA. http://school-
Jlaboparopnas pabota collection.edu.ru/

68 . 0.5 . .
«[TpucrocobneHus ceMsiH pacTeHUH K http://college.ru/biologiya/
paccencHuIo» http://bio.1september.ru/

http://school-

69 Buj xak cucrema nonyJsiiui collection.edu.rw

a yan http://college.ru/biologiya/
http://bio.1september.ru/
http://school-

3aKOHOMEPHOCTH MOBEJICHUS U collection.edu.ru/

70 . . .
MUTPalAN KUBOTHBIX http://college.ru/biologiya/

http://bio.1september.ru/

71 Coo0I111eCTBO OPraHU3MOB — http://school-

OnolLeHO3

collection.edu.ru/
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72

DKocucrema Kak OTKpbITast CUCTEMA

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

73

KpyroBopot BewecTs 1 NOTOK
SHEPIUU B IKOCUCTEME

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

74

OCHOBHBIE TTOKa3aTEIIH YKOCUCTEMBI

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

75

OKOJIOTHYECKHE InmupaMuabl

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

76

H3menenust cooOIecTB —
CYKIICCCHH

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

77

IIpupoaHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI 03€p U PEK.
DKOCHUCTEMBI MOpPEW U OKEAHOB

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

78

IIpupoaHbIE 3KOCUCTEMBI.
DKOCUCTEMBI TYH]P, JIECOB, CTETIEH,
IIyCTBIHb

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/
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79 AHTPOIOT€HHbIE SKOCUCTEMBI hitp://college.ru/biologiva/
http://bio.1september.ru/
v http://school-
p6oskocuctemsl. [IpakTuueckas lection.edu.ru/
ection.edu.ru

80 pabota «/3ydeHne U onrcaHue 0.5 li?tn' / /collegeu rwhiologiva/
YpOosKOCHCTEMB http://bio.1september.ru/

3 http://school-
aKOHOMEPHOCTH (POPMHUPOBAHUS Hoction.edu.ru/

81 OCHOBHBIX B3aUMOJICHCTBHI li?tn' p /coll‘ege 1;11/bi010giva /
OpPraHU3MOB B 9KOCHCTEMAX http: //bio lse;)tember o/
MexaHu3MEI BO30ECHCTBUS
3arpsi3HEHUN pa3HBIX TUIOB HA —p—httu'//f_Choog /

collection.edu.ru

82 CyOOpraH3MEHHOM, http://college.ru/biologiya/
OpPraHU3MEHHOM, TIOMYJISIIMOHHOM U http://bio. I september.ru/
9KOCUCTEMHOM YPOBHSIX

http://school-

23 buocdepa — obuieruianerapaas collection.edu.ru/

00o00uKa 3emnu http://college.ru/biologiya/
http://bio.1september.ru/
http://school-

%4 VYuenne B. U. Bepnaackoro o collection.edu.ru/
ounocdepe http://college.ru/biologiya/

http://bio.1september.ru/
http://school-

25 3aKOHOMEPHOCTH CYILIECTBOBAHUS collection.edu.ru/
ounocdepsl http://college.ru/biologiya/

http://bio.1september.ru/

26 KpyroBopotsl BemecTs u http://school-

OHOreOXUMHYCSCKUE UKIJIbI

collection.edu.ru/
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87

3oHanbHOCTH OHochepsl. OCHOBHBIE
OMOMBI CyIIN

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

88

YcroitunBocTh 6uochepsl

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

89

OKOJIOTHYECKHE KPHU3UCHhI U UX
IIPUYNHBI

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

90

Bo3zaeiicTBue yenoseka Ha 6nochepy

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

91

AHTpPOIOT€HHOE BO3JECHCTBUE HA
pPaCTUTENBHBIN U KUBOTHBIA MU

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

92

OxpanHa npuposbl

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/

93

OCHOBHBIE NIPUHLUIIBI YCTOHYUBOTO
pPa3BUTHS YEJIOBEYECTBA U IIPUPOLBI

http://school-
collection.edu.ru/

http://college.ru/biologiya/
http://bio.1september.ru/
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PaI_[I/IOHaJIbHOG MpUpoOaOII0JIb30BaAHNC

http://school-
collection.edu.ru/

94 " coxpa6HeHI/1e OMOJIOTHYECKOTO htp//college.ru/biologiva/
pasHo00pasus 3emiu http://bio.1september.ru/
http://school-
O00011IeHIE IO TEME collection.edu.ru/
95 .. . .
«MHUKpOIBOIIOLNS U €€ pe3yIbTaThD» http://college.ru/biologiya/
http://bio.1september.ru/
http://school-
O00011IeHIE IO TEME collection.edu.ru/
96 N . .
«Maxkpo3BOIIOLHS U €€ Pe3yIbTaThD) http://college.ru/biologiya/
http://bio.1september.ru/
O6006111eH e TIO TeEME hit ://S_ChOOI'
97 «ITpoUCXOXKIEHUE U PA3BUTHUE KU3HU collection.edu.rw/
P A p http://college.ru/biologiya/
Ha 3emiie» http://bio.1september.ru/
O060061IeHTE TIO TEME hit ://S,ChOOI'
98 «ITporCXOXKIEHUE YeIOBEKA — collection.edu.rw
P A http://college.ru/biologiya/
aHTPOIOICHES» http://bio.1september.ru/
O0600mIeHue 110 TeMe «DKOIOTUI — hit ://S,ChOOI'
99 HAyKa O B3AUMOOTHOIIEHUX collection.edu.rw
YK http://college.ru/biologiya/
OpraHn3MOB» http://bio.1september.ru/
http://school-
O6006menue mo reme «OpraHu3Mbl U collection.edu.ru/
100 . .
cpena oouTaHMs» http://college.ru/biologiya/
http://bio.1september.ru/
101 O06006111eH1E TI0 TEME «IKOJIOTHS http://school-

BHJIOB U TTOMYJISTIA

collection.edu.ru/
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102

O6o06menue no Teme «bruocdepa —
riao0albHas DKOCUCTEMAY

http://school-
collection.edu.ru/
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OBIIEE KOJIMYECTBO YACOB I10
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