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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMy mpeamery "buomnorus" (mamee - Owomnorus) Ha
ypOBHE cpenHero odumiero oOpa3zoBaHHUs pa3paboraHa Ha ocHoBe dDeaepanabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obOpazoBanuu B Poccuiickoit deneparumy,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydeOHoro mnpeamera «buosiorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOil paboyeil mporpaMmbl BOCIIUTAHUS.

VYueOunbiii npeamer «buonorus» yriyonéaHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMETHOU obnactu «EcTtecTBeHHO-
HayyHeie TipeameThl». CornacHo mnonoxeHusmM DPI'OC COO npoduibHbIe
y4eOHbIE NPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
muddepennmanmn  00ydeHUsT Ha YPOBHE cpefaHero oOmiero oOpa3oBaHHs U
IpU3BaHbl OOECIEUUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM, CpEeIHUM
001mM, cpeTHUM MPOGECCHOHAIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIbIM M3 3THX Y4YeOHBIX MPEAMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE peIIeHUEe 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSA3aHHBIX C MPOQOpPUEHTAIUCH OOYYaIOMUXCA W CTUMYJIHPOBAHUEM
UHTEpeca K KOHKPETHOW 00JIaCTH HAy4YHOTO 3HAHMs, CBA3aHHOTO C OMOJIOTHEH,
MEIULIMHOW, YKOJIOTUEH, TICUXOJIOTUEN, CIOPTOM WJIM BOEHHBIM JEJIOM.

[Iporpamma mo yueOHoMy mnpenmery "buonorusa" maér mpeacrtaBieHHE O
Henu U 3ajadax u3ydeHust ydeOHoro mnpenmera «buosnorus» Ha yriayOiaéHHOM
YPOBHE, OIpeiesisaeT 00s3aTebHoe (MHBAPHAHTHOE) TIPEAMETHOE COEpKaHue, ero
CTPYKTYpUPOBaHME TIO pa3fenaM U TeMaM, paclpeleieHre Mo Kiaccam,
PEKOMEHJIyeT TOCIIEOBATEIbHOCTh HM3YyUYECHHsS] Yy4eOHOTO Marepuana ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€W, JIOTMKM Y4eOHOro mpolecca,
BO3pAacTHBIX OCOOEHHOCTEH oOydaromuxcsi. B mporpamme mno Ouosoruu
peain30BaH MPUHIUI MPEEMCTBEHHOCTH C HM3yYe€HUEM OHOJIOTMU Ha YPOBHE
OCHOBHOro  oOmmiero oOpa3oBaHus, Ojarojapss 4emMy MOpOCMaTpUBaeTcs
HaIlpaBJIC€HHOCTh HA  MOCIEAYIOIlee pa3BUTHE OMOJOTMYECKHX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUM O 310pOBOM 00pa3e >XKHU3HH, Ha
BOCIHTAaHHE OEpeKHOTO OTHOLIEHHWS K OKpy)Karolled mnpupogHoi cpeae. B
nporpaMme Mo OHMOJOTMM TaKXKe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOro mperMeTra
«buonorusiy B peamusanuu  TpeboBanuii PI'OC COO k nIaHUPYyEMbIM
JUYHOCTHBIM, METaIlpeAMETHBIM M TPEJAMETHBIM pe3yJibTaTaM OOydYeHUs U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATEIBHOM  JIESITEIIbHOCTH
00yUarmMXCsi 0 OCBOCHHUIO COJIEpKaHUsI OHOJOTMYECKOro O0pa3oBaHHUsI Ha
YPOBHE CpeAHEro 00IIero 0opa3oBaHusl.

VYuebnsiii npenmer «buosorus» Ha ypoBHE cpelHero oOiiero oopazoBaHus
3aBepliaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacimipeHre U yriayOJjeHue 3HaHHM OOydYarommxcs O >KMBOM HPUPOJIE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIOTUA U OWOJIOTMH Pa3BUTHS,
TeHETUKH, CEJICKIIUN, ONOTEXHOJIOTUH, BOJTIOIMOHHOTO YUYEHHS U SKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buonorus» Ha YriayOJeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOJTOTOBKY OOYYaroOIIMXCs K MOCJEIYIOUIEMY MOJIYYEHUIO
OWonornyeckoro  oOpa3oBaHMs B By3aX W OpPraHU3ANMSIX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAep X aHHs COCTABIIAECT CHCTEMa
OMOJOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU  HU3YUYECHUHU OOYyHArOUIMMUCS
COOTBETCTBYIOIIMX CUCTEMATUYECKUX Pa3/ieIOB OMOJIOTMU HAa YPOBHE OCHOBHOIO
obmiero o6pazoBanusi, B 10—11 kimaccax »TH 3HaHMS MOJy4YarOT pa3BuUTHE. Tak,
paciiMpeHbl U yriyOjJeHbl OWOJIOTUYECKHE 3HAHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusax, OpraHu3Me YesOoBeKa, OOIMIMX 3aKOHOMEPHOCTSIX KU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOPhIE MOXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI JUIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HWHTETpaius OMOJIOTUYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJIYYECHHBIMU OOYYAIOIIMMHUCA TPU H3YYEHUU
bu3uKu, XUMuH, reorpaduu 1 MaTEMaTHKH.

Ctpykrypa mporpaMmbl 1o ydeOHOMy mpeametry "buosorus" otpaxkaer
CHUCTEMHO-YPOBHEBBIII U JBOJIIOIMOHHBIA MOAXOABl K M3YYEHHIO OHOJOTHUH.
CornacHo UM, U3y4YalOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJIS1 AKUBBIX
CHCTEM Pa3HOTr0 YPOBHS OpPraHU3alli, SBOJIIOIIMHA OPTaHUYeCKOro MUpa Ha 3emiie,
COXpaHEHHUs1 OHOJIOTMYECKOro pa3zHooOpasus mnaHeTel. Tak, B 10 kiacce
U3Yy4aloTCd OCHOBBI MOJIEKYJISIDHOM M KJIETOYHOM OHOJOTHMH, SMOPHOJIOTUU U
OMOJIOTUN PA3BUTHSI, TEHETUKU U CEJIEKIUU, OMOTEXHOJIOTMM U CHUHTETUYECKON
OWONOTHY, aAKTyaIM3UPYIOTCS 3HAHWUS OOydYarommMXcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usuosorun uenoBeka. B 11 kiacce wu3ywaroTcsi 3BOJIOIMOHHOE
y4eHHUe, OCHOBBI KOJIOTHUHU U yueHue o ouocdepe.

VYuebnsiii npeamer  «buonorus» mpuszBaH  00ecneuydTh  OCBOCHHUE
00y4armuMucss OMOJIOrMYECKUX TEOpUl U 3aKOHOB, UACH, TPUHLIUIIOB U MPaBUIL,
JIekKAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUH O
CTPOCHHHM, MHOTOOOpa3suM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, IMOIyJIALUH,
OMOLIEH03a, 9KOCUCTEMbI, O BBIAAIOLIUXCS HAYYHBIX JOCTUKEHUSIX, COBPEMEHHBIX
UCCJIeIOBAHUSX B OUOJNOTUY, IPUKIIAHBIX aCEKTaXx OMOJIOrMuecKuX 3HaHu. J{is
pa3BUTUSL M TOJJEpXKaHUS HHTEpeca oOyyaroumxcs K OWOJIOTMH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO0 MaTepuaia B COACPXKAaHUHU MPOTPaMMbI
no OWoNOrMK MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUSA
TOM WM WHOW oOnacTh OWONOrMH, BKIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
y4EHBIX B PEIICHUE BAKHEUITNX OMOJOTHIECKUX U IKOJIOTHIECKUX MTPOOIIEM.



Lenb uzydenus yueOHnoro npeamera «buonorus» Ha yriryOn€HHOM YpOBHE —
OBNIAZICHUE  OOYYalOUIMMHCS  3HAHUSAMH O  CTPYKTYPHO-(QYHKIIMOHATbHOMN
OpraHM3allMi JKMBBIX CHCTEM pA3HOTO paHra W MNpHOOpEeTeHHuEe YyMEHUM
UCIIONIb30BaTh TH 3HaHUA B ()OPMUPOBAHMM MHTEpECa K ONMpPEAeNIEHHON obiacTtu
npo(hecCHOHAFHOW ACSITEIbHOCTH, CBS3aHHOW C OWOJIOTHEH, WM K BHIOOPY
y4eOHOTO 3aBEACHUS IS TPOIOJDKEHUSI OMOJIOTHIECKOTO 00pa30BaHUs.

Joctmxenne 1enu u3ydeHus yudeOHoro mpenmera «buomnorus» Ha
yIIyO0IEHHOM YPOBHE 00ECTIEUNBACTCS PEIICHUEM CIISAYIONINX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHUCS CUCTEMBbl OMOIIOTUYECKUX 3HAHUU: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSX, KOHICIIIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUJIaX, COCTABIISIIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHUPa; O
CTPOCHHHM, MHOTOOOpa3sMM M OCOOCHHOCTSAX OHOJIOTUYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISAIUS, BUJ, OMOTE€OIIeHO3, Orocdepa); 0 BEIAAIOMIUXCS OTKPBITUSIX
¥ COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HAaKOMJICHHE OO0YyYarouMxcsa C METOAAMM TMO3HAHHUS >KUBOM NPUPOIbL:
UCCIIEIOBATEIbCKUMU ~ METOJAaMU  OMOJIOTUYECKUX HayK (MOJIEKYJISIpHOM U
KJIETOYHOW OHOJOTUH, SMOPUONOTMH W OHOJOTHH pa3BUTHUSA, TEHETUKH U
CCJICKINH, OWOTEXHOJIOTUM W CHHTETUYCCKOW OWONOTHH, TMallCOHTOJIOTHH,
DKOJIOTUM);  METOJaMH  CaMOCTOSITEIBHOTO  TMPOBEICHUS  OMOJOTHYECKHX
UCcCeNoBaHMil B Jabopatopud W B mpuponae (HaOMoneHHWe, WU3MEpeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJicHUEe OOYyYaIOIIMMHUCA YMEHUSMHU: CaMOCTOSITENIbHO  HAaXOIUTh,
aHAJIM3UPOBATh W HCIIOH30BATh OHMOJOTHYECKYIO WH(GOPMAIMIO; TOJH30BaTHCS
OMOIOTHYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOW, YCTaHABIUBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTUM U COLMAIBHO-3KOHOMMYECKHMMU H  SKOJOTHYECKHUMHU
npobiieMaMy 4YeJIOBEUECTBA; OLIEHUBATH IOCJIEICTBUS CBOCH JAESITENBHOCTH IO
OTHOIIICHUIO K OKpPYXAaloIel NpUPOTHONW cpele, COOCTBEHHOMY 30pPOBBIO U
3MIOPOBBI0  OKPYXAIOMIMX JIIOJeHd; OOOCHOBBIBAaTH H  COOMIOAATh  MEpBI
npoUIaKTUKA MHPEKIMOHHBIX 3a00JIeBaHUMN, MpaBuia MOBEACHUS B MPUPOJE U
oOecrniedyeHrs 0€30MacHOCTH COOCTBEHHOM KU3HEACSITENFHOCTH B UPE3BbIYaliHbIX
CUTyallUsiX TPUPOAHOIO W  TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh
COBpEMEHHBIC HAYYHBIC OTKPHITUS B 001aCTH OMOJIOTHH,

pa3BuTHE Yy 00YYAIOIINXCSI MHTEUIEKTYAIBHBIX U TBOPYECKHX CIIOCOOHOCTEH
B IMPOIECCE 3HAKOMCTBA C BBIJAIOMIMMHCS OTKPBITUSMU U COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OHOJIOTMH, pEIIaeMBIMU €10 MpoOJieMaMu, METOI0JIOTHEN
OHMOIOTHYECKOTO UCCIIeIOBaHMUS, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCIICIOBAaHHM, PEIIeHUs] OMOJIOTMUECKUX 3a/1a4, MOACINPOBAHUS OMOIOTHIECKIX
00BEKTOB U MPOIIECCOB;



BOCIHUTAHHUE y 00YYAIOMIKXCS [IEHHOCTHOTO OTHOIICHUS K KHUBOW MPHUPOJE B
LIEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHUAM; (HOPMHUPOBAHHE IKOJIOTUIYECKOM,
TeHETUYECKOM TPaMOTHOCTH, OOIIEeHd KyJIbTYphl TOBEACHHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOyYarOIIMMHUCS  KOMIIETEHTHOCTH B PallMOHAIILHOM
IPUPOJIOTIONIB30BaHUHN (COOJIOCHHE MpaBWJI TOBEIEHUS B TMPUPOJE, OXpaHbI
BUJIOB, SKOCUCTEM, OMoc(eprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbSI U 3/I0POBbS
OKpyXXalomux Jiojae  (cobmoaeHus wMep NpoduiakTUKH — 3a00JIEBaHUM,
obOecrieueHre OE30MAaCHOCTH >KU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUsIX
OPUPOAHOTO M  TEXHOTEHHOTO0  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTMYECKUX 3HAHUIN U YMEHUH B MOBCEIHEBHON KHU3HU;

CO3JaHME  YCIOBUM I  OCO3HAHHOTO  BBIOOpa  OOYYarOIIMMHCS
VHIUBUIYAJIbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CITIOCOOCTBYIOIIIEH
nocJenyoueMy Mpo(ecCHOHaTIbHOMY CaMOOINPEIEICHUI0, B COOTBETCTBUHM C
WH/IMBHUIYaJIbHBIMU HHTEPECAMH U TOTPEOHOCTIMHU PETHOHA.

OO1ee 4nca0 YyacoB, OTBEICHHBIX HA M3y4YeHHE OMOJOTHH HA yriyOJeHHOM
YpOBHE cpeaHero obmiero oopa3oBanus, coctaBisieT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Heemo), B 11 kinacce — 102 gaca (3 yaca B HeJeto).

OT6op opraHuzanMoOHHBIX (OPM, METOJIOB U CPEACTB OOy4YeHHUs OUOJOTHH
OCYIIECTBIISIETCS. ¢ Y4ETOM CHEIU(PUKUA €ro COAEepaHUs U HAIpPaBICHHOCTH Ha
OpOAODKEHHE OMOJIOTMUECKOTO 00pa3oBaHHsA B OpraHU3alUsAX  CPEIHEro
po¢eCCUOHAIBHOTO U BBICIIIETO 00pa30BaHMUs.

OO0s13aTeIbHBIM YCIOBUEM MPU O0yUEHUU OHMOJIOTUU Ha YyTIyOJIEHHOM YpOBHE
SBJIIETCSl TIPOBEJICHUE JTA0OPATOPHBIX M MpakTUdyeckux pabot. Takxke ydactue
00y4aromuXxcsl B BBIIOJHEHUU MPOCKTHBIX M y4eOHO-HUCCIEI0BATENIbCKUX PadoT,
TEMaTHUKa KOTOPBIX ONpENENSIeTCd y4YuTeJIeM Ha OCHOBE  HMEIOLIUXCS
MaTepHUaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUM.



COJAEPKXAHUE OBYUYEHUA
10 KJIACC

ConepxaHue nporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IPOBEPKY
rocyiapcTBeHHo# utoropoi arrectanuu (I'MA).

Tema 1. BuoJsiornst Kak HayKa

CoBpeMeHHas Ouosiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopust pa3BUTHs
Ovonoruu.  buonormyeckue HaAyKd M M3ydyaeMble  HMMH  MPOOJIEMBI.
OyHIaMEHTAIIbHbIE, NPUKIAJHBIE W TIOMCKOBBIC HAYYHbIC HCCIEHOBAHUS B
ononoruu.

3HaueHne Ouosorud B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KaptuHbl Mupa. I[Ipodeccun, cBazanHbie ¢ OWosoTHEN. 3HaYeHUE OMOJIOTHH B
MPAKTUYECKOM JIESATEIBHOCTH YEJIOBEKA: MEJUILMHE, CEJIbCKOM XO3SHCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE IPUPOBI.

JdemoHcTpanumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
VY. I'apseu, I'. Menaens, B. U. Bepnanckuiut, U. I1. I1aBnos, . 1. Meunukos, H.
. BaBunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsI3p OWOJIOTMH C JOpYyruMu Haykammuy, «Cucrema
OMOJIOTHYECKUX HAYKY.

Tema 2. 7KuBble cuCTEeMbI U UX U3yYeHHUE

KuBble cucTteMbl Kak mpeaMer uzydeHus: Ouosnoruu. CBONCTBA KUBBIX
CHCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, MJUCKPETHOCTb M UEIOCTHOCT,
CJIOKHOCTh W YHNOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPraHW3alMs,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTb, USMEHYUBOCTD, POCT U Pa3BUTHE.

YpOBHH OpraHu3alu KUBBIX CHUCTEM: MOJIEKYJISIPHBIA, KIIETOYHBIN,
TKAHEBBIN, OpPraHU3MEHHBIH, MOIYJISIHUUOHHO-BUI0OBOM, 3KOCHUCTEMHBIN
(Ouoreonenotuueckuii), Omochepusiid. Ilpomeccrsl, mpoucxopsmue B KUBBIX
cucteMax. OCHOBHBIC TpPHU3HAKU >XKUBOTO. JKW3HB Kak ¢opma CyIIECTBOBAHUS
Marepun. Hayku, n3yyaromue >KMBbI€ CUCTEMBI HA PA3HBIX YPOBHAX OpraHU3aliu.

N3ydenne >XuUBBIX cucTeM. Merojasl Ouosiornyeckoi Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeEMaTU3alus, MetaaHanus. [lIoHsaTue o 3aBucuMon u
He3aBUCUMOM mnepemeHHoU. IlmanmpoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesas runoresa. [lonstue BbIOOpPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosornueckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH IMMOJTYYEHHBIX
pe3ysbratoB. [IpUunMHBI UCKaXEHUs PE3YyJbTATOB JKcnepuMeHTa. IloHATHe
CTaTUCTUYECKOIO TECTA.

JdemoHcTpanumn



Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKH JKU3HWY», «buonorumueckue
cucteMbl», «CBOHCTBa JKMBOM MaTepun», «YPOBHH OpraHU3ALMHN KUBOU
npupoas», «CTpoeHHe KUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YEJOBEYEeCKOro opranumsmay, «buoreonenos», «buocdepay, «Metomab
W3YUYCHHUS )KUBOU TIPUPOIBD.

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHWE IS IPOBEICHHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB MpH
V3YUYCHHH JKUBBIX CUCTEM.

Tema 3. buoJiorust KjieTku

Knetka — CTpykTypHO-QyHKIMOHANbHAs e€IWHUIA KUBOro. Kcropus
otkpbITHs ki1eTku. PadoTsl P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann,
M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUHU.

Mertoapl  MOJIGKYJIIDHOM ¥ KJIETOYHOM  OWOJOTHMU:  MHUKPOCKOIIHSA,
xpomatorpadusi, 3mekTpodope3, METOJ MEUEHBIX aToMOB, AU(EepeHInaTbHOE
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanuvix
K1emoK. DNEKTpOHHas MUKpockonus. Koxgoxanvuas mukpockonus. Bumanvroe
(npusicuznenHoe) uzyyerue Kiemox.

JdemoHcTpanumn

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

Tabnuupbl u cxembl: «CBETOBOM MHUKPOCKOIM, «DJIEKTPOHHBI MUKPOCKOID,
«HcTopus pazBUTHS METOAOB MUKPOCKOTIUI.

ObopynoBaHue: CBETOBOM MMKPOCKOI, MHKpOIpEenapaTbl pPacTUTENbHBIX,
KUBOTHBIX U OaKTEpUaTIbHBIX KIETOK.

IIpakTnueckass padora «/3yyeHue MeETOJOB KJIETOYHOM OHOJOTHH
(xpomartorpadus, anexrpodopes, auddepeHmanbHoe IeHTPUYrupoBaHUe,
[TLP)».

Tema 4. XumMuueckasi Opranu3anus KJIEeTKH

XUMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaAaMUKPOIJIEMEHTBHI.
Bozma um €€ posib Kak pacTBOpPHUTENA, pEareHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOpEryssiuu. MuHepajabHble BELIECTBAa KJIETKU, MX OHOJOrHyecKas
poJib. POJIb KATHOHOB ¥ AHUOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoauMepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil MoJieKyibl. [lepBuunas
CTpyKTypa Oenka, NHenTUAHas CBSA3b. BTOpUYHAas, TpeTH4YHas, 4YeTBEpPTUYHASA
cTtpyktypel. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukanusi OenkoB.
buonoruueckue pyHKUU 6€IKOB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/ibl, AUCaXapybl, OJIUTOCAXaPUIbl U MOTUCAXAPUIBI.
OO0mmii TIaH CTPOeHHS W (PUBUKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue QpyHKIIUN yriaeBOaOB.

Jlununel. M'mapodunbHO-THApOGOOHBIE CBOMcTBa. Kitaccudukanys TUIuI0B.
Tpurnuuepunbl, QGocPoyunuabl, BOCKH, cTepouabl. buonorudeckue ¢GyHKUIUU
munuaoB. OO1ue CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOTYTIPOHUILIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HyKIE€MHOBBIX KHUCIOT.
Hyxkneotunpl. Ilpunnun kommiaementapHoctu. IlpaBuno UYapradda. CrpykTypa
JAHK — nBoiiHas cniupans. MectoHaxoxaeHue u ouosorndeckue ¢pynkuuu JJHK.
Buner PHK. ®ynkuuu PHK B knetke.

Crpoenne Mosekysbl AT®. Makpospruyeckue cBsi3u B MoJekyie ATO.
buonorunueckue gpynkunn ATD. BoccTaHOBIEHHBIE TTEPEHOCYUKH, UX (DYHKIIUU B
kietrke. [pyeue wykneozuompugocgpamer (HT®). CexenupoBanue JIHK.
Memoobl eenomMuKu, MpaHCKpUnmoMuKy, nPomeoMuKU.

CtpykTypHast Ouoyiorusi: OMOXUMUYECKHE W OMO(PU3NYECKre MCCIeAOBAHUS
cocTaBa W TPOCTPAHCTBEHHOW CTPYKTYpHl OWOMOJeKyn. Mooenuposarue
CMPYKmMypsl U QYHKYUL OUOMONIEKYN U Ux Komniekcos. Komnviomepuwiii ouzatin u
Opeanuyeckull cunmes OUOMONEKYI U UX HENPUPOOHBIX AHATO0208.

JdemoHcTpanumn

[Toptpersr: JI. [lomunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammel:  «PacrpeneneHne XUMHUYECKUX OJEMEHTOB B HEXKHBOM
npupoze», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr n cxembl: «llepuognveckas TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKYJbl BOJbI», «BellecTBa B cocTaBe OopraHu3mMoBy», «CTtpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYJb», «CTpoeHHE MOJIEKYJI
yriieBooB», «CTpoeHre MOJIeKyd JHUNuAoB», «HyKIEeMHOBBIE KHUCIOTBD»,
«Ctpoenune Monekysl ATO».

ObopynoBaHue: XMMHUYECKast IOCy1a U 000pyI0BaHHE.

JlabopaTtopnasi pa6ora «O0Hapy)eHHE OEITKOB ¢ TTOMOIIBIO KAYeCTBEHHBIX
peaKkuuii».

JlabopaTtopnass  pabora  «MccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoenue u QyHKIMHU KJICTKH

Tumbel KIETOK: JyKapuoTHYecKas M Mpokapuotuyeckas. CTpyKTypHO-
(GbyHKIMOHAJIBHBIE 00pa30BaHUs KJIETKH.



CtpoeHre mpoKapruOTHIECKOU KIeTKU. KiieTouHas cTeHKa OakTepuii u apxei.
Oco0eHHOCTH CTpPOEHUs TeTepoTPOPHON U aBTOTPOPHOM MPOKAPHOTUUECKHUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOLIEHO3aX.

Crpoenue u (GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa IJ1a3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IIa3MaTHUYECKYI0 MEeMOpaHy: MacCHUBHBIN
(muddy3us, obneru€éunas audQys3us), aKTUBHBINA (NIEPBUYHBIA U BTOPUYHBIN
aKTUBHBIK TpaHcropT). llomynponuniaemocts MeMmOpanbl. Pabora Hatpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (daronuros3. Dk3omuTo3. Kierounas
creHka. CTpykTypa v QyHKIIMU KJIETOYHON CTEHKU PacTeHH, rprOoB.

[uronnasma. [{uro3omns. [utockener. JIBuxkenune nuromniaa3mbl. OpraHou bl
kieTkn. OnHoMeMOpaHHbIE OpraHOWJbl KJIETKU: SHIOIUIa3MaTUYeCKas CEeTb
(OIIC), ammapat [Noabmku, TU30COMBI, UX CTpoeHHe W (GyHKIUU. B3aumocBs3b
OJIHOMEMOpaHHBIX OPTraHOMJOB KiIEeTKH. CTpoeHue TpaHyJsipHOTO PETHKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuUHTE3
KJIIETOYHbIX ~ MeMOpaH. [Imagkuii  (arpaHyJsipHbIA)  SHIOIUIA3MATUYECKUAN
petuxkynym. CekperopHast pyHKIus anmapata ['onbmxu. Moodugurkayus benxos 6
annapame [ onvoxcu. Copmuposka benxoe 6 annapame Ionvoicu. Tpancmopt
BEIIECTB B KJIETKE. Bakyonu pacTutenbHbIX KIeToK. Kiterounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWJABI  KIJIETKH:  MUTOXOHJAPUM,  ILJIACTUJIBI.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenue u (PyHKIIMM MUTOXOHApUM W Tuiactuia. IlepBuuHbIe,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUIB  (DOTOCHMHTE3UPYIOMIMX  DYKApHOT.
X0pomIacTbl, XpOMOIUIACTHI, IEHKOIIACTHI BHICHIMX PACTEHUH.

HememOpannbie opranouasl kietkn CTpoeHue u GyHKIMH HeMeMOpaHHBIX
OpraHouJI0B KJIETKH. Pu6ocomsi. Ilpomesicymounvie Qunamenmol.
MukpodunaMeHTbl. Axkmuuogvie Mmuxkpoguiamenmol. MBIIICUHBIE  KICTKH.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblx Kiemok. MukpoTpyoouku. Kierodnbii
neHtp. CTpoeHWE U JBWKEHHUE JKTYTHKOB U PECHUYEK. MUKpOTpyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposamHvle ¢ MUKpoguiameHmamu u
muxpompyboukamu. Momophule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3ma, SAPBIIIKU, UX CTPOEHUE U
byukiuu. SnepHblii OenKOBBIM MaTpukc. IIpocTpaHCTBEHHOE paCHOJIOKEHUE
XpoMocoM B uHTepha3sHOM sape. dyxpomamun u cemepoxpomamut. benku
XpOMaTWHAa — THUCTOHBL. JluHamuxa s0epHou 00010YKu 8 Mmumose. Hoepmbiil
MPaucnopm.

Krnerounsle BriItoueHuss. CpaBHUTENbHAS XapAKTEPUCTUKA KJIETOK DYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprysuc.

Tabmupl u cxembl: «CTpoeHHE 3YKapUOTHYECKON KieTKn», «CTpoeHue
KUBOTHOM  KJIeTkn», «CTpoeHHe  pacTUTeNbHOM  KiIeTku», «CTpoeHue
MUTOXOHJIPUW», «S1po», « CTpoeHrnEe TPOKAPUOTUYECKOMN KIIETKI.

OO0opynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpENnapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUalbHBIX KIETOK.

Jlabopatopnass pabGora «M3yueHue CTpPOEHHMS KIETOK pa3IMYHBIX
OpPraHU3MOBY.

IIpakTueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MeMOpaHbD».

JlaGopaTtopnas pabora «lccienoBanue muiasmMoiau3a M JEIUIa3MOJIM3a B
pPaCTUTEIBHBIX KIETKaX).

IIpakTnyeckass  padora  «l/3yyeHue  JBWKEHHS  LUTOILIA3Mbl B
PaCTUTEIBHBIX KIETKaX».

Tema 6. O0OMeH BellecTB 1 MpeBpallleHUE YJHEPTUH B KJIETKe

ACCUMUIISILIASL ¥ TUCCUMUIISILIASL — JIBE€ CTOPOHBI MeTabonmu3ma. Turbel oOmMeHa
BEIECTB: aBTOTPOGHBIN W TeTepOTPOQHBIA. YUacTHe KHUCIOPOJa B OOMEHHBIX
nporeccax. JHepreruueckoe obecriedeHne kietku: mnpeBpameHue ATD B
oOMeHHBIX mpoueccax. @OepMEHTATUBHBIM XapakKTep pPEAKLUN KIETOYHOIO
meTtabonu3ma. DEpMEHThl, MX CTPOEHHME, CBOMCTBA M MEXaHU3M JICHCTBUS.
Kodepmentsl. Otnnunsa ¢GepMEHTOB OT HEOPraHMYECKHX KaTaln3aTopoB. benku-
aKTUBATOPbl U OEJIKU-UHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (PEpPMEHTATUBHBIX
peakuuil OT pa3IUYHbIX (PaKTOPOB.

ITepBuuHBIl CHHTE3 OpraHMyecKux BemecTB B KieTke. dortocuHTes.
AHOKCUceHHbIll U OKCUuceHHbll omocunmes y odaxmepui. Ceemocoouparoujue
nUSMeHmbl U NUSMEeHmMbl PeakyuorHo20 yenmpa. Poiab XJI0poImiacToB B mpoiiecce
¢dorocunTeza. CretoBas u TeMHOBast (aszbl. Pomoovixanue, Ci.,, Cy. u CAM-munuvl
gdomocunmesa. 1IpoayKTUBHOCTh (QoTOCHHTE3a. BiusHue pa3nudHbiX (akTOpOB
Ha CKOpPOCTh (poTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuupyomue OaKTepuu, Kene300aKTepun, cepoOaKTepuu, BOIAOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHa’poOHble OpraHu3Mmbl. Buabl Oposkenus. IIpomykTel OpoxeHMs M UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OyIuTEeH OOJIC3HEH.

AspobHbie OpPTaHU3MBI. Orarbl DHEPreTUYECKOTO oOMeHa.
[TonroroBuTenbHBIM Tan. [ MMKOIN3 — OECKUCIOPOIHOE PACILEIIIEHUE TJIFOKO3BI.

buonornueckoe okuciaeHUe, WIK KIETOYHOE JibIXaHue. Poinb MUTOXOHIpHIL B
npoueccax ouoaoruueckoro okucienus. Luknnueckue peakuuu. OKUCIUTEIBHOE
dochopmiupoBanue. Iuepeus membpanno2o epaduenma npomonos. Cunmes



AT®: paboma npomonuou ATD-cummaszwi. IlpeumyniecTBa a’poOHOTO IMyTH
oOMeHa BemecTB nepes aHadpOoOHBIM. DP(HEKTUBHOCTH YHEPTETHIECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpetsr: JIxk. IIpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, I Mutuemn, I'. A. 3aBap3uH.

Tabmuip! U cxembl: «PoToCHHTE3Y, «DHEpreTudecKkuit oomen», «bruocunres
oenka», «Ctpoenne pepMeHTa», « XEMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBaHHE IJII MPUTOTOBIICHHUS
MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApPaTOB.

JlaGoparopnass paGora «M3yyeHue  KaTaIUTUUECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl WA KaTalasbl).

JlaGopaTtopnass pabora «U3yueHue (EepMEHTATUBHOTO paCILEIICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi pabGora «CpaBHeHue TiporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE MPOTIECCOB OPOKECHUSI U TLIXAHUSD .

Tema 7. HacsencrBenHast HH(popMalnus U peajusanus e€ B KiIeTKe

Peakunn marpuuHoro cuHtesa. [IpMHIMIN KOMIUJIEMEHTAPHOCTU B PEAKLIMAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW mHGopManuu. ['eHeTnuecKkui
KOJ, €ro cBoucrBa. TpaHckpunuus — wmarpuunbii cunTe3 PHK. IlpmHnmne
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAILIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemie. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuactue TpancnopTHeix PHK B Guocunrese Oenka.
VYcnoBust O6uocunre3a Oenka. KomupoBanue amuHokuciaor. Ponb pubocoMm B
OounocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalus reHoma y
MIPOKApUOT U 3YKApUOT. Perynsnus akTUBHOCTM T€HOB y NpoKapuoT. ['mmoresa
onepoHa (®. XKaxob, XK. Mano). Mozrexynsapusie mexanuzmvl IKCNPECcuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsauus oOMEHHbBIX
nporueccoB B kieTke. Kietounslii romeocras.

Bupycer — HekneTounbsie HOpMBI KU3HUA U 00HUraTtHbie mapasutbl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, unmezpasa.

Bupycuble 3aboneBanus yenoBeka, kuBOTHbIX, pactenuid. CIIN, COVID-
19, conmanbHbIe U METUIIMHCKUE MMPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvwiux maccusos («bigdatar)
CMpPYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvle pynkyuu d6enrxos. Cnocobvl 00cmagKu 1eKapcms.



JdemoHcTpanumn

[Toptpersr: H. K. Konsuos, /. . IBanoBckui.

Tabmuubr u cxemsl: «buocunre3 G6enkay, «l eHernyeckuii Koma», «Bupyco,
«bakTepuodarm.

IIpakTnueckas padora «Co31aHue MOJIEIIA BUPYCA.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsii mukn, ero mnepuoasl u perymsiuus. Wutepdaza um muros.
Oco0OeHHOCTH TMpOIIecCOB, MPOTEKaMMX B uHTepdaze. IloaroroBka KIETKH K
nenenuto.  [IpecunrteTnyeckuii  (MMOCTMUTOTHUYECKWN),  CHUHTETUYECKHUH WU
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) TIEPUOIbI UHTEP(DA3BI.

Marpnunbsii cunre3 JIHK — perumkanms. IIpunnunsr penmkanun JIHK:
KOMIUIEMEHTAPHOCTh,  IMTOJIYKOHCEPBATHBHBIM  CHHTE3, AHTUNAPAJUICIBHOCTD.
Mexanusm pennukanun JJHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomepsl u
TeromMepaza. XPOMOCOMHBIA Ha0Op KIETKM — KapuoTHUIl. JIUTJIOWAHBIA W
rarioniHbiii  HaOopel XxpoMocoM. ['omonoruuynsie Xxpomocombl. [losoBeie
XPOMOCOMBI.

Henenue wimerku — wmuto3. Craauu MHTO3a W MPOUCXOIAIIME B HHUX
nporeccel. Tunbel muto3a. KapuoknHe3 u nuToknHe3. buosiormueckoe 3HayeHUe
MHUTO34.

Perymsimua mutotrdeckoro mukiia kietku. [Iporpammupyemas kietouHas
rubesb — anomnTo3.

Knerounoe sapo, XpoMocombl, (PyHKIIMOHANbHAs Te€HOMUKA. Mexanusmuol
npoaughepayuu, ouggpepenyuposku, cmapenus u eubenu kiemokx. «lugposas
KlemKkay» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmuubr u cxembl: «KU3HEHHBIA WK KIETKW», «Murtos», «CtpoeHue
xpomocom», «Permmkarusa JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MUTO3 B KJIETKax
KOPEIIIKA JTyKay.

JlaGopaTopnass  padora  «/3yyeHue  XpoOMOCOM  Ha  TOTOBBIX
MHKpOITpENapaTax».

JlabopaTtopuasi padora «HabnroneHue MuTO3a B KJIeTKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIperapaTax ).

Tema 9. CTpoeHue u GpyHKUMH OPraHU3MOB

buonornyeckoe pa3zHooOpasue OpPTraHU3MOB. OnHOKIIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHUSI U JKU3HEACSTEIIbHOCTH  OJHOKIJIETOYHBIX
opraHu3MoB. bakrepuu, apxew, OJHOKJIETOYHbIE TpUOBI, OIAHOKJIETOYHBIC
BOJIOPOCIH, APYTUe NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3anmocCBA3p YacTe€l MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHsl M
cucTeMbl opraoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas,
MOKPOBHAs, MPOBOASAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTPOEHUS,
GyHKIUN 1 pacIoyoKeHHs TKaHEeH B OpraHax pacTeHUM.

TKaHU KUBOTHBIX M YEJIOBEKA. THIBI )KUBOTHBIX TKAHEH: SIUATEIUAJIbHAS,
COCMHUTENbHAsA, MblleuHas, HepBHasi. OCOOCHHOCTH CTpoeHUs, (YHKUUH Hu
pacIooKEHUsI TKAaHEN B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TI'€HEpaTHBHBbIE OpraHbl pacTeHuil. Opranbl U
CHUCTEMBI OPTAaHOB )KMBOTHBIX U 4eJOBeKa. DYHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHbli M BHyTpeHHHI ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS KOCTEN.

JIBr>keHue  OpraHu3MoB.  JIBMOKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHHYHOE. J[BH)KEHHME MHOTOKJIETOUHBIX PAaCTEHUIL:
TPONU3MBl M HACTHM. JIBM)KEHHME MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIleyHas cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. IloriomieHue BOABI, YIVIEKHCIOrO rasa H
MUHEPAJIBHBIX BELIECTB pacTeHUAMH. lIuTaHne >KMBOTHBIX. BHyTpunosioctHoe u
BHYTPHUKJIETOYHOE MNHILeBapeHue. [lnTtaHne MO3BOHOYHBIX >KMBOTHBIX. OTIENbI
NUIIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kene3bl. IlnmeBaputenbHas
CHCTEMa YEJIOBEKA.

Jpixanue opranu3MoB. J[pixanue pactenuid. J{pixanue sxuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe npixanue. [[pixarenbHasi HOBEPXHOCTD.
XKabepHoe u néroynoe npixanue. [[pixaHue mMo3BOHOYHBIX KUBOTHBIX U UEIOBEKA.
OBOJIIOLIMOHHOE  YCJIO)KHEHHE CTPOEHUS JIETKMX I103BOHOYHBIX JKUBOTHBIX.
JlpIxarenbHas cUCTEMa YeENOBEKa. MeEXaHW3M BEHTWIALUU JIETKUX Yy NOTUL U
MJIEKOMUTAIOMuUX. Perysiius aeixanus. JlpixareabHble 00bEMBI.

TpaHCIIOPT BEWIECTB y OpPraHMW3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTEHMM.
Tpancropr BemecTs y JKHBOTHBIX. KpoOBEHOCHass cucrtemMa u €€ Oprassl.
KpoBeHocHass cucTemMa ITO3BOHOYHBIX JKMBOTHBIX M yenoseka. Cepaue,
KPOBEHOCHBIE COCYZbl M KpoBb. Kpyru KpoBooOpalieHus. DBOJIOIUOHHBIC
YCJIOXHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBbI TTO3BOHOUYHBIX >KMBOTHBIX. PaboTa
cepana U e€ peryisus.

Beigenenne y opranumsmoB. Beinenenue y pacrenuid. Beraenenwe y
KUBOTHBIX. CoOKpaTuTenbHble Bakyoiau. Opradbl BblaesicHus. DOuipTpanus,
CeKpelusa U 00paTHOE BCAChIBAHUE KaK MEXaHU3Mbl paOOThI OPraHOB BBIJIEICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM M BBIACIHUTENBHON cucTeMaMu. Beiaenenue y



MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CtpoeHune u (yHKIIMOHUPOBAHHE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuil M UUCTHI MNPOCTEHIIMX. 3almUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1IUThl. DUTOHIUIBI.

3almyTa y MHOTOKJIETOYHBIX UBOTHBIX. IIOKpDOBBI M WX HIPOHU3BOIHBIE.
3amuTa opranu3ma ot Oonesned. iMmyHHas cuctema yenoBeka. Kietounsnii u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIN W TPUOOPETEHHBIM crerudUUecKuii
UMMYHHUTET. Teopusi KJIoHaIbHO-celeKTUBHOTO uMMmyHuTera (I1. Dpmux, ®. M.
bepuet, C. Tonerara). BocmasiutesnbHble OTBETHI OPTaHU3MOB. PoJib BpOXAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIl.

Pazgpaxumocts W perymauums |y  OpraHusMoB. Pasmpaxumocts y
OJHOKJIETOYHBIX Opranu3MoB. Takcucel. PazmpaxuMocTe H  peryisuus y
pactenuil. PocToBbie BenecTBa U MX 3HAYEHUE.

HepBuas cucrema u pedrnexropHas peryisiuus y >KXUBOTHbIX. HepsHas
cucTeMa M €€ OTIEsbl. DBOJIOLMOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y KUBOTHBIX. OTAENbl TOJOBHOTO MO3ra MO3BOHOYHBIX XKUBOTHBIX. Pedekc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEIICKCHI.

['ymopanpHas peryisiuvs U 3HAOKPUHHAs CHUCTEMA JKUBOTHBIX M YEJOBEKA.
JKenespl OSHOOKPMHHONM CHUCTEMBI M KX TOPMOHBI. JleHCTBHE T'OPMOHOB.
B3aumocBs3p HEpBHON U SHOOKPUHHON cucteM. [unortanamo-runoduzapHas
cucrema.

JdeMoHcTpauuu

[Toptper: U. I1. ITaBnos.

Tabmupt 1 cxembl: «OAHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «llpocreiimme», «OpraHbl LBETKOBBIX PACTEHUI,
«CucremMbl OpPraHoOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactrenuit», «KopHeBble cucteMbl», «CTpoeHHue cTels,
«CTpoeHre NHCTOBOM IUTACTHHKWY», «TKaHMW >KUBOTHBIX», «CKEJIET 4eIOBEKa»,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «J/lpIxarenbHas
CHUCTEMAY, «Hepsnas CHUCTEMA, «Koxay, «MpleuHas CUCTEMA,
«BpraenurenbHas cuctema», «OHIOKPUHHAS cHUCTEMa», «CTpOEHHE MBIIIIBD,
«Ammynurer»,  «Kumeunononoctuele», «Cxema  NHUTaHUSA  PACTECHUI»,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE THAPBIY,
«Crpoenne mnnanapun», «BHyTpeHHee cTpoeHue nokaAeBOro uyepBs», «HepBHas
cuctreMa poio», «HepBHas cucrema asarymkw», «HepBHas  cucrema
npecMbikatomuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MIeKonuTaroux», «HepBHas cuctema yenoBeka», «Peduexcy.



O6opynoBaHne: CBETOBOW MHUKPOCKOI, MHKPOIPENapaThl OJHOKICTOYHBIX
OpraHu3MOB, MHKpOINpenaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, WTJIOKOXHUX, XKUBBIE 3K3EMIUTIPhl KOMHATHBIX PACTEHUM, repdbapun
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECrO3BOHOYHBIX IKUBOTHBIX, CKEJIET YEeJIOBEKa,
obopyoBaHue IS IEMOHCTPAIIMN TTIOYBEHHOTO U BO3AYIITHOTO MUTAHUS PACTCHUIA,
pacileruieHus Kpaxmana U 0eJKoB Moj AeicTBUeM (hepMEeHTOB, 000pyAOBaHUE IS
JIEMOHCTpPALMU OIIBITOB 110 M3MEPECHUIO KU3HEHHOU €MKOCTU JIETKUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUIN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX JKHBOTHBIX.

JlaGoparopHasi pabora «3ydyeHue TKaHEel pacCTCHUI.

JlaGopaTopHasi padora «3yueHne TKaHel )KUBOTHBIX».

JlaGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHHUS.

Tema 10. Pa3MmHo:KeHne ¥ pa3BUTHE OPTaHU3MOB

®opMbl pa3MHOKEHHS OpraHuM3MoOB: Oecrosioe (BKIJIOYas BEreTaTMBHOE) U
nmoysioBoe. Buael  Oecronoro  pa3MHOXKEHHUS: TMOYKOBAHHWE,  CIIOPYJIISIUSA,
¢dparmeHTaIys, KIOHUPOBAHUE.

[TonoBoe pa3zmHoxkenue. I[lonoBbie KIeTKH, Wau rametbl. Meiio3. Craauu
Mmeiio3a. [loBenenune xpomocom B Meio3e. Kpoccunrosep. buonornyeckuii CMbICI
M€03a M II0JIOBOro Ipouecca. Melo3 M €ro Mecrto B JKU3HEHHOM IUKIIE
OpraHu3MOB.

[IpenzapoasimieBoe pa3Buthe. ['amerorenes y xKuBOTHBIX. [10JIOBBIE KEIE3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaTorenes u oorene3. CTpoeHue
MTOJIOBBIX KJIETOK.

OniogoTBOpeHHe U SMOPUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. (CrocoOBbI
OIUIOJIOTBOPEHUS: HapYKHOE, BHyTpeHHee. [[apTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOTUS — HayKa
0 Pa3BUTUU OPTraHU3MOB. Mopgozcenez — 00Ha U3 21agHbIX NPOOIIEM IMOPUOTOCUL.
Konyenyuss mopgocenoe u moodenu mopgoeenesa. Craguum >MOpHOreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposannoe Opobnenue. bracmyna, munoi
onacmyn. OCOOCHHOCTH NPOOJICHUS MIICKOMUTAIONMINUX. 3apOJIbIIIeBbIC JUCTKU
(ractpymsus). 3akiiajika OpraHoB M TKaHEH U3 3apo/IbIIIEBHIX JTUCTKOB. B3auMHoe
BIIMSIHUE YacTed pa3BUBAIOLICTOCS 3apojbliia (dMOpHUOHANBbHAS WHIYKIIHS).
3akiagka IUIaHA CTPOCHUSI JKMBOTHOTO KaK  PE3yJbTaT HUEPAPXUUYECKHUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha >MOpHUOHAIBHOE pPAa3BUTHE PaA3IAYHBIX
(haKTOPOB OKPYIKAIOIIECH CPE/Ibl.

Poct u pasButue XuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. Ilpsmoe wu
HempsiMoe pas3BuTue. PaszButue ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOE 3HAaYE€HHE MPSMOrO W HEMPSIMOTO



pa3BUTHS, UX PACHpPOCTpPaHEHHE B Hpupoje. Tumbl pocta XKUBOTHBIX. DaKTOPHI
peryJisluy pocTa KUBOTHBIX U uyenoBeka. CTaauu mocTIMOPHUOHATIBHOTO Pa3BUTHS
y )KMBOTHBIX U yesoBeka. [lepnoipl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxenune u pasButue pacteHui. ['amerodut u cmopodur. Meiio3 B
KU3HCHHOM TIMKJe pacTeHuil. OOpa3oBaHue cmop B MpoIecce Menosa.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /|BOiHOE OIIOAOTBOPEHHUE Y IIBETKOBBLIX pacTeHuil. O0pazoBaHue u
pa3BUTHE CEMEHU.

MexaHnu3MBbl pETyIsLUA OHTOI€HE3A Y PACTEHUNA U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. Hapamun, X. HInemas.

Tabmuubl u cxeMmbl: «BereratuBHoe pazMHOxeHue», «Tumbl Oecrosioro
pa3sMHOXKEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE 3BIJICHBDY,
«PazMHOXkeHUE ruapb», «Meio3», «XpomocoMb, «['amerorenes», «CtpoeHue
SULEKIETKA U cHepMaro3onja», «OCHOBHBIE cTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMoe pasButue», «Pa3Buthe wmaiickoro xyka», «Pa3BuTue capaHum»,
«Pa3Butne nATYmIKW», «J|BOMHOE OIUIOJNOTBOPEHUE Y UBETKOBBIX PACTCHUN,
«CTpoeHue ceMsiH OHOJOJBHBIX U JBYJIOJBHBIX PAaCTEHUI», «KU3HEHHBIN ITUKII
MOPCKOM  KamycTbDy, <«OKM3HEHHBIM UMK MXa», <« KHW3HEHHBIM  IUKI
ManoOpOTHUKA», « KU3HEHHBINA LIUKJI COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHUIEKIETOK MU
CIIEpPMATO30UI0B, MOJENb «L{MKII pa3BUTHS JIATYLIKI.

JlaGopaTopHasi padora «/3ydyeHre CTpOEHHs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax».

IIpakTnyeckass padora «BbIsABICHHE TNPU3HAKOB CXOJCTBA 3apOAbIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOB Pa3MHOKEHHUSA BBICHINUX
pacTeHU».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM W H3MEHYMBOCTH
OPraHNu3MoB

Hcropust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Hayku. Pabotsr I
Menpgens, I'. ne ®puza, T. Moprana. Poinp 0T€UECTBEHHBIX YUEHBIX B PAa3BUTUHU
renetuku. Padoter H. K. KonberioBa, H. 1. BaBunoa, A. H. benosepckoro, I'. JI.
Kapneuenko, }0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTCPHATUBHBIC IPU3HAKH, JTOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YUCTAsl JIMHUSL, THOPHUIbI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOABl  TEHETHUKU:  THOPHIOJOTMYECKUN,  LMTOJOTMYECKHUH,
MOJIEKYJIIPHO-TEHETUYECKHM.

JdemoHcTpanumn

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Kosbsios, H. U.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuis! u cxeMbl: «MeTobl TeHETUKIY, «CXEeMBbI CKPEILIUBAHUSD).

JlaGopaTtopnass padora «/lpo3oduna kKak OOBEKT TI'€HETUYECKUX
HUCCIIEI0OBaHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpuanoe ckpenBanue. IlepBbiii 3axkon MeHnenss — 3aKoH
ennHooOpa3usi THOpUAOB nepBoro nokoneHus. [lpasuno nomuaupoBanus. Bropoi
3aKk0OH MeHJens — 3aKOH pacLIEIUICHUs NpPU3HAKOB. LluTosornueckue OCHOBBI
MOHOTMOPHUIHOIO CKpeIMBaHus. [ nI1oTe3a 4ncTOThl TaMer.

AHanusupytomee ckpenBanue. [IpoMeKyTOUHBIN XapakTep HaclieJOBaHUS.
Pacmiennienne npu3HaKkoB MpY HETIOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpeuBanue. Tpetnii 3aKkoH MeHens — 3aK0H He3aBUCUMOTO
HaclleJOBaHUsl ~ Npu3HakoB.  llurosornyeckue  OCHOBbI  JUTMOPUAHOIO
CKpELIMBaHUS.

Cueruiennoe HacneaoBanue npusHakoB. Padotsl T. Moprana. CuemnieHHoe
HACJICJOBAHUE T'€HOB, HAPYIICHUE CLEIUIEHUS MEXIAy TIe€HaMH. XPOMOCOMHAas
TEOPHsI HACJICCTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIN MEXaHU3M ONPEIEIEHUs 10J1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIi M reTeporameTHsld moJ. ['eHermueckas
CTPYKTypa MOJIOBBIX XpoMOcoM. HacnenoBanne Npru3HaKoB, CUENIEHHBIX C MOJIOM.

['enotun kak nenoctHas cucrema. [lnenorponns — MHOKECTBEHHOE AEHUCTBHE
resa. MHOXECTBEHHBIN auleiu3M. B3auMoAencTBHe HEaUIeNbHBIX TI'E€HOB.
KommementapHocts. Onucras. [lonmmmepus.

['eHeTMYECKUIT KOHTPOJIb PA3BUTHUS PACTEHUM, XUBOTHBIX M YEJIOBEKA, a
TakkKe (U3MOJOTMYECKUX TPOIECCOB, MOBEICHUS M KOTHUTHUBHBIX (YHKIIHI.
['eHeTnyeckre MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO3SIMH
— Mapa3uT» U «XO35IMH — MHUKpPOOMOM». ['eHeTnueckue acmneKkTbl KOHTPOJS U
U3MEHEHUS HacJIEICTBEHHONW NH(OPMALIMU B IIOKOJEHUSIX KJIETOK U OpraHU3MOB.

JdemoHcTpanumn

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

Tabnuiel u cxemsl: «llepBbiit 1 BTOpo# 3aKoHbI MeHnaens», « Tpetuil 3akoH
Menpens», «AHanu3upyrouee CcKpeuuBaHue», «HemoimHoe IOMHUHHpOBaHUEY,
«ClemnyieHHOEe HAaclel0BaHUE IPU3HAKOB Yy JApo3o¢uib», «['eHeTnka mnomnay,



«Kapuotun uenoseka», «Kapuotun gpozodunsy, «Kapuotum nTUIBD,
«MHOX€eCTBEHHBIN ajljIenu3M», «B3auMoaencTBue reHOBY .

O6opynoBanue: MoOJenb AN JEMOHCTpAallMM 3aKOHOB E€AMHOOOpa3us
ruOpuI0OB TEPBOTO TOKOJICHMS] W pacllielUieHUs MPU3HAKOB, MOJENIb s
JEMOHCTpPAllMM 3aKOHA HE3aBUCHUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJAENb JJIS
JEMOHCTpPALlMM CLEIUICHHOTO HACJIEIOBAHUSA NPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «Jpozodumnay.

IIpakTuyeckass paGora «l3yyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUA Y APO30(DUITBD».

IIpakTuueckass  padora  «M3yueHue  pe3ynbTaToOB  JIUTHOPUTHOTO
CKPEIIUBAHUS Y IPO30(PHIIBD).

Tema 13. 3aKOHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  HOpMUpOBAHMM (PEeHOTHUIIA.
M3MeHunBOCTh MpHU3HAKOB. KaueCTBEHHbIE M KOJMYECTBEHHbIE NPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJICACTBEHHAS U HACIIEACTBEHHAS.

MopudukanronHas W3MEHYMBOCTh. Ponb cpembl B (OpMHpPOBAHUU
MoaudukaMoHHOM M3MeH4YnBocTH. Hopma peakuuu mnpusHaka. BapuannoHHBIN
pan u BapuanmonHas kpuBas (B. HMoranncen). CpoiicTBa MOJIU(PUKAITMOHHOM
WU3MEHYUBOCTH.

['eHoTHNIMYECKash U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUITHYECKON N3MEHYMBOCTH: KOMOWMHATHBHAS, My TallHOHHAS.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TMOJIOBOM Mpolecc — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POJIh KOMOMHATUBHON M3MEHUMBOCTHU B CO3/IaHUU
TeHEeTHYECKOr0 pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyTtanmoHHass W3MEHYMBOCTh. BHabl MyTalnuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W  UHAYUUPOBAHHBIE MyTalMU. SaepHble WU
HuToIa3MaTuyeckue myrtauud. CoMaTUYeCcKUe W IMOJOBble MyTauud. [IpuunHbI
BO3HUMKHOBEHUs MyTanuil. MyTareHbl M HX BIHMSHUE Ha OPraHU3MBL.
3aKOHOMEPHOCTHM MYTAaLMOHHOI'O Ipolecca. 3aKOH TOMOJIOTHYECKUX PSIOB B
HacnencTBeHHo m3menunBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCTh U
HACJIEACTBEHHOCT.

Onuecenemuxa U 9NUSEHOMUKA, pOJb dNUSeHemuyeckux @axkmopos 6
HAc1e008aHuU U U3MEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUSMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuubr u  cxembl: «Buabsl u3meHuMBoCcTH», «MoaudukanuoHHas
U3MEHYUBOCTDBY, «KombOunaTtuBHas U3MEHYUBOCTDHY, «Merosy,
«OmnoaotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl myTamuii».



ObopynoBaHue: *KUBbIE U TepOApHBIE SK3EMIUIAPhl KOMHATHBIX PACTCHHIA,
pucysku (dpotorpadum) >KUBOTHBIX C PA3TUIHBIMHA BHIAMH H3MEHYHUBOCTH.

JlabopaTtopHas padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMOHHOTO psiia H
BapUALMOHHON KPUBOWY.

IIpakTuyeckas padora «Mytauuu y J1po3odunasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun yenoBexka. MexayHapoaHas IporpaMma MCCIEHOBaHUS Te€HOMaA
yenoBeka.  MeToapl  M3y4YeHHsT TEHETMKM  YeJOBEKa: IEHEATIOrMYECKUM,
OJIM3HETIOBBIH, HUTOT€HETUYECKUM, MOIYJIILIUOHHO-CTaTUCTUYECKUN,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpeMeHHOE ONpENIEIICHHE TE€HOTHUIIA!
MTOJTHOTEHOMHOE CEKBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacieacTBeHHbIE 3a00JIeBaHUS YesIOBEeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oone3Hu uyenoBeka. bone3sHM ¢ HACIEACTBEHHOW MPEapacloiOKEHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKHU B MPEJOTBPAIICHUN U JICUEHUH T€HETUYECKHUX
3a00sieBaHUN 4YesoBeka. MeauKo-reHeTHYeCKoe KOHCYJbTUpoBaHue. CTBOJIOBBIC
KJIETKU. [IoHATHE «TE€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEHOBAHUN B
00J1aCTH pelaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetndeckne (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKa K
buznyecKoMy U XMMUYECKOMY 3arps3HEHUIO OKpYy»Karouieil cpenbl. ['enernueckas
MPEAPACTIOIOKEHHOCTD YEJIOBEKA K MaTOJIOTHUSIM.

JdeMoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun venoBeka», «MeTollbl U3yUEHUS] TE€HETUKU
yesioBeKay, «I'eHeTnueckue 3a001€BaHMsI YEIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U AaHAINU3 POAOCIOBHO.

Tema 15. Cestekuusi OpraHu3zMoB

JlomecTukanust W CEJEKUUs. 3apOKACHUE CEJIEKIUMU U JOMECTUKAIUU.
VYuenue H. WM. BaBmioBa o lleHTpax MpPOWCXOXKACHUS €W MHOTO00pa3us
KYyJbTYPHBIX pacTeHui. Ponp cenekumy B CO31aHMM COPTOB PACTEHHHW M ITOPOJ
#uBOTHBIX. CopT, mnopoaa, IITaMM. 3aKOH TIOMOJIOTMYECKHX DpSJIOB B
HaciaeACcTBeHHOM wu3MmeHuuBoctHh H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIITMOHHOM paOOThI.

MeTtoapl cenekIMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MacCOBBIA H
VIH/INBU1Y AJIbHBIN. DTamnel KOMOWHAIIMOHHON CCJICKIIUU. HUcnbrranue
IpOU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TE€HOTUINY C TOMONIBIO OIEHKU
¢dbeHoTuna NOTOMCTBa U OTOOP MO TeHOTHUITY ¢ moMolIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ]  CEJeKIHMOHHOM  paboThl.
PannanmoHHbIM U XUMMYECKAA MyTareHe3 Kak HCTOYHUK MYTAlUi y KyJIbTYPHBIX



dbopm opranm3moB. lcmonb3oBaHME TEHOMHOTO PEIAKTUPOBAHHS M METOJIOB
pexomOuHaHTHRIX JIHK 17151 momydenust icX0AHOTO MaTepurana s CeJIeKIINH.

[Tonyuenue MOJIUTIIIOU]IOB. BuyTtpusugoBas THOpUIN3AIINS.
bnu3kopoACcTBEHHOE — CKpelMBaHue, Wik UHOpuAMHr.  HeponctBenHoe
CKpeluuBaHue, win aytopuauHr. ['ereposuc u ero npuuuHbl. Mcnosnab3oBaHue
rereposuca B ceneknuu. OtnanéHnas rubpuausamus. [Ipeomonenune Oecrionus
MEXBUIOBBIX THOPUTOB. JIOCTHKEHUS CEJICKIIUNA PACTCHUHN U )KUBOTHBIX. « 3e1éHas
DeBoNOYUAY.

CoxpaHeHrEe U M3y4YeHUE T'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKUX pOAMYE IS CO3JaHUsl  HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbBTYp. J3yuenue, coxpawenue u  YnpasieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yensax YIVHUeHUs CYUeCmeyiomux U co30anusi HO8bIX NOpPoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCAe008AHULL
nepeoosvix uoeti U NepcneKmuBHbIX MexXHOI02UL.

JdemoHcTpanumn

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

Tabnuubl u cxembl: «LleHTpbI TPOUCXOXKIECHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHON H3MEHUYHMBOCTHY,
«Metonpl cenexmmy, «OtnanéuHas rudbpuauzanus», «MyTareHesy.

JlabopaTopHasi padora «/3ydeHne cOpTOB KyJbTyPHBIX PACTEHUUA U MTOPOJT
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «3yyeHrne METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHH».

JKckypcusi «OCHOBHBIE METOABI M JOCTHXKEHUSI CEJICKIMU PACTCHUN U
YKUBOTHBIX (Ha CEJIEKI[MOHHYO CTaHILIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI y4acTOK, B TEIUIMYHOE XO3SHCTBO, B J1a00OpaTopuio
arpOyHUBEPCHUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo0rus U CHHTETHYECKASA OMOJIOTUS

OOBEKTHI, HMCHOJB3YyEeMbIE B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYDBI, MUKPOOPTaHU3MBI, 170:¢ XapaKkTepUCTHUKA. TpagumonHnas
OMOTEXHOJIOTHS:  XJIeOOMeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX MPOJYKTOB,
BUHOAenMe. MukpoOuonornyeckuii cunre3. OOBEKTHl MHKPOOHMOJIOTHYECKUX
texHosoruid. [Ipon3BoaCcTBO O€Nka, AMUHOKHUCIIOT ¥ BUTAMUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHUSI TEHOMOB C LEJIBIO MOJYYEHUsI OPTraHU3MOB U UX KOMIIOHEHTOB,
coJiepKalluX He BCTPEYaroIrecs B IPUPOie OMOCUHTETUUECKUE Ty TH.



Kierounasa unxeHepus. MeTonsl KyJlbTypbl KJIETOK M TKaHEW PACTEHUU U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss ©  COMaTHUYECKH
smOpuoreHe3. lcmonb30BaHWE TaruIOWJOB B CEJICKIUU pacTeHuid. [lonyyenue
MOHOKIOHANbHBIX anmumei. HMcnonvszosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBLX
anmumen 6 Meouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
SMIEKIETOK U KIOHUPOBAHHUE KUBOTHBIX. METOJ TpaHCIIAHTALUU SIIEp KIETOK.
Texnonozuu 0300po8IeHsl, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHasi W Te€HHasg UWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOouHaHTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss M NEPCHEKTUBBl  XPOMOCOMHOM W TI'€HHOW  HH)KCHEPHH.
OKOJOrM4eCKHe U AITUUECKUE TPOOIIEMbl T€HHOM WHKEHEPHUH.

Menuuuackue 6uorexnosoruu. [loctrenomuas nudposas meaunuHa. [TIP-
JTUAarHocTuka. MeTaOoJOMHBIN aHalu3, TEHOLUEHTPUYECKUH aHajau3 MpoTeoMa
YyesJoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICIOJIb30BaHHME CTBOJIOBBIX
kinetok. TaprerHas Tepamust paka. 3D-Ouommkenepust aisg  pa3paboOTKu
(GyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/1aHUs KOMILIEKCHBIX
TKaHEW COYETAaHHEM TEXHOJIOTUH TPEXMEPHOTO OWMONMPUHTHUHra U ckadhoaauHTra
JUISL PELIEHUS 3a/1a4 MEPCOHATM3UPOBAHHON MEIULIMHBI.

Co3naHnie BEKTOPHBIX BakKIMH C LENbI0 oOecredeHus: KOMOMHMPOBAHHON
3anThl OT Bo3Oynuteneit OPBU, ycraHoBieHHME MOJIEKYJSIPHBIX MEXaHHU3MOB
¢bynkunonupoBanusi PHK-cogepkamuyx BUPYCOB, BBI3BIBAIOMIMX OCO0O OIACHBIE
3a00J1€BaHuUs YEIOBEKA U )KUBOTHbIX.

JdeMoHcTpanuu

Tabmump! u cxemsl: «lcnoap30BaHnE MUKPOOPTaHU3MOB B MPOMBIIIEHHOM
IPOU3BOACTBEY, «KiieTouHas nHKeHepus», «I 'eHHass HHXKEHEepUsD».

JlabopaTtopnasi pa6ora «3yyeHne 00bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llonyyeHrne MOJOYHOKUCIBIX TPOAYKTOBY.

JKcKypcusi «bUOTEXHONOTMA — BaKHEWINasi MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOICTBO)Y.

11 KJTACC

Tema 1. 3apo:kaeHue m pa3sBuTHE 3BOJIOLMOHHBIX NpPEACTABJICHHMI B
ounoJioruun

OpomonyonHas teopus Y. Jlapsuna. IIpennoceuiku BO3HUKHOBEHUS
napBuHu3Ma. JKusHp u Hay4dHas faesrenbHocTh Y. /[apBrHa.

JIBrKy11MEe CHUITBI 3BOTIOLMH BUAOB 110 Y. JlapBUHY (BBICOKas NHTEHCUBHOCTD
pa3MHOXXEHHUSI OpPraHW3MOB, HACJEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYIIIECTBOBAHHE, ECTECTBEHHBII 1 UCKYCCTBEHHBIN OTOOD).



Odopmiienne cunternueckor Tteopun dBomonmu (CTD). HelTpanbhas
Teopusi 3Bomtonuu. CoBpeMeHHas JBOJNIOIHMOHHAS  OWONOTHA. 3HAYeHHE
HBOJIIOLIMOHHON TEOPUH B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MHUPA.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnein, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosobe, Y. lapBun, C. C. UerBepukos, 1. U. llImansraysen, Jx. Xonnein, . K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBoil mnpupoasl (mo K. Jlunuew)y,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «MexaHusm (popMupoBaHus
npucnocoOsieHnii y pacteHuii u kuBoTHbIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nytemecTtBus Y. Jlapsunay, «Haxonku Y. {apBunay, «@opmbl 00pbObI
3a cymectBoBanuey, «lloponbr romyoeit», «MHoroobpasue KyJabTypHBIX (GopM
KarmycThbl», «[lopoapl JOMAIIHUX KUBOTHBIX», «CxemMa 00pa3oBaHUsl HOBBIX BUJIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS JABWXKYIIUX CHUJ SBOJIOLHUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUN.

Tema 2. Mukpo3BoIIOLMSA U €€ pe3yJIbTAThI

[TonmysAuus KaKk 3eMeHTapHas €IMHMIA 3BOJIIOLUU. COBpEMEHHBIE METOMBI
OIICHKM TE€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl momyisuui. M3MeHneHue
reHooH/Ia TOMYJISLUUA KaK DJJIEMEHTAPHOE 3BOJIOIMOHHOE SBJICHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinGepra.

DnemeHTapHble (AKTOPHI (IBWIKYIIME CHUJIBI) HBOJIONUU. MYyTallMOHHBIHN
nporiecc. KoMOuHaThBHas U3MEHUMBOCTh. Jlpelid TreHoB — ciydaiiHbIe
HEHAIpaBJICHHbIE W3MEHEHWS 4YacToT ajuiened B nonmyisanusax. Oddext
OCHOBatels. JDpgexm Oymulioynoeo eopaviuika. CHUdMCEHUE 2eHemuUyecKo2o
pasHoobpazus: npudunsl u cieocmeus. llpossenenue s¢hgpexma Opetigha 2enos
oonbwiux U manelx  nonyiayuax.  Murpamuu.  M30msMmus  momyJsinuit:
reorpaguyeckas (IpocTpaHCTBEHHAs ), OMoJoThuYecKas (pEnpoyKTUBHAS).

EcrectBenHbiii oTOOp — HampaBisoomui (akTop 3BOMOIUUA. DOpPMBI
€CTECTBEHHOTO  OTOOpa:  JABMXKYLIMHM, CTaOWIM3UPYIOLIUH, pa3pbIBAIOIIUN
(mm3pyntuBHbii). [lonoBoit or6op. Bo3HMKHOBEHHE U HBOJIOLHUSA COLHAIBHOTO
NOBEJECHUS KUBOTHBIX.

[Ipucnoco06IeHHOCTh  OpraHU3MOB  KaK  pe3yjbTaT  MHUKPOIBOIIOLUU.
Bo3nukHoBenne — mpucrnocoOiieHuid y  opraHusmoB.  Apomopdoszsl U
uanoagantauuu. [Ipumepsl npucnocobieHuil y opranu3mMoB: Mop(hoIoruyeckue,
¢uznonornueckue,  OMOXUMHUYECKHE,  ToBeneH4Yeckue.  OTHOCUTEIBHOCTH
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykTrypa. BuumooOpazoBaHue Kak pe3yJbTaT
MUKpOdBOMIOIMU. M3omsius — kimoueBod (aktop BugooOpazoBanud. [lytu u
CIIOCOOBI BUI000pa30BaHUS AJITOTIaTPUIECKOE (reorpaduueckoe),



CHMIIATPUYECKOE (3KOI0THYECKOE), «MTHOBEHHOE» (mosUIUION IU3anus,
rubpuanzanus). JJuTeabHOCTh 3BOIIOIMOHHBIX TPOILECCOB.

Mexanu3mbl HopMUPOBaHHS OMOIOTUYECKOTO pa3HOOOpa3usl.

Ponb  »BONIONMOHHOM OWONOTMM B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHusi Ouopa3zHooOpazusi. MUKPOIBOJIONMS U KOIBOJIOLMS Mapa3uTOB U UX
x03s51eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUYMBOCTH K @HTUOMOTHUKAM U CIIOCOOBI
O0pBOBI ¢ HEH.

JdeMmoHcTpanuu

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

Tabmuubl 1 cxembl: «MyTalMoOHHAs HW3MEHYUBOCTHY, «llomymnsmuonHas
CTpyKTypa Buaa», «Cxema nposiBieHus 3akoHa Xapau—BaitnOepra», «IBmkyiue
CHJIBI 3BOJIIOLUNY, «IKOJIOTHYECKasi M30JSLUs TOMYJSIIUA CeBaHCKOU (hopenny,
«l'eorpaduueckass M30JSAUMA  JIMCTBEHHUIIBI CHUOUPCKOW U JIMCTBEHHUIIBI
naypcKoiy, «llomyanroHHbIE BOJHBI YUCIEHHOCTH XUIIHUKOB U KEPTB», «Cxema
JEHCTBUSL ecTeCTBEHHOro otbopay, «Dopmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«HpycTpuanbsHell MenaHu3M», «KuBble uckomaemelie», «[IokpoBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka YKUBOTHBIX,
«Duznonornueckue anantanuny, «lIprUcnocoOJeHHOCTh OpraHu3MoB U €€
OTHOCUTENBHOCTHY, «Kpurepuu Buma», «Buabl-aBoitHukn», «CTpyKTypa BUIa B
npupoze», «Crnocobbl BumooOpa3zoBanus», «leorpaduueckoe BUI000pa30OBaHUE
TPEX BHUIOB JaHJBIIIEH», «DKOJOTHYECKOE BHI000pa30BaHHE BUAOB CHHHUILD,
«ITonumounael pactreHuit», «KamycTHo-peneuHblii THOPUI.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uy4eJa MTHIL U
3BEpeil ¢ mpuMepaMu pa3IMYHBIX NPHUCHOCOOJICHU, 4Yydeslna NTUI U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHWd OJM3KUX BHUAOB, 0OpPA30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopHasi padora «BbisiBIeHHE HW3MEHUYMBOCTH Yy 0CO0El OJHOTO
BUJID».

JlaGopaTopnass  padora  «lIpucmocobneHus  opraHusmMoOB UM HX
OTHOCHTEIbHAS 1[E1IeCO00Pa3HOCTD.

JlaGopaTtopnas paGora «CpaBHeHHE BHUJOB MO MOP(}OIOTHUECKOMY
KPUTEPHIO».

Tema 3. Makpo3BoJIIOLNS U €€ pPe3yJibTAThI

Meroabsl HM3y4eHHs MakKpoOl3BOIMIOUMHU. [laJI€OHTOIOrMYECKHE  METOAbI
u3yueHus oHBomouud. llepexogHsie ¢GopMbl W (PUIOTCHETUYECKUE  PSAIbI
OpraHU3MOB.

buoreorpaduyeckue meTonbl u3yueHus sBojtonuu. CpaBHeHue GJopsl U
dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue ob6mactu 3emiu. Bupbi-
HAEMUKHU U PEJIUKTHIL.



DOMOPHOJIOTHYECKUE W CPABHUTEIBHO-MOP(POIOTHUECKHE METObI U3YYCHUS
ABOMIONMM. ['eHeTHYeckue MeXaHU3Mbl JBOJIOLMM OHTOT€HE3a M TMOSBJICHUS
ABOJIIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTMYHBIE  OPraHbl.
PynuMenTtapusle  opraHbl W aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTUYECKME  METOJbl  M3YyYEHHs]  SBOJIIOLUU.
['omonoruunasie TeHbl. COBpEMEHHBIE METOIBI MOCTPOEHUS (HUIOTEHETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTalliX U 3BOJIIOLUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) dBOMONUU. [IpuHyun cmenvl QyHKYUl.
HeoOpatumocTs 3BoJonMK. AnanTuBHas paavanus. HepaBHOMEpPHOCTh TEMIIOB
IBOJIIOLUH.

JdemoHcTpanumn

[Toptpetsl: K. M. bap, A. O. Koanesckuii, ®. Mromnep, J. ['ekkensb.

Tabnuubl U cxembl: «OUIOTEHETUYECKUN sl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yoObie  smepb»,  «Creronedansy,  «Punnodute»,  «CeMeHHbIE
nanopoTHUKW», «buoreorpaduueckue 30HB 3eMian», «llpeiid KOHTUHEHTOBY,
«PemukTery, «HavampHble cTaguu SMOPUOHATHHOTO PA3BUTHSA TTO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTUYHBIE OpraHbDy, «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE Ha0Opbl 4YEJIOBEKa MW IIUMIaH3e», «lJaBHbIE
HaIpaBJICHUS IBOIOIUNY, «OOIIHME 3aKOHOMEPHOCTH IBOJTFOIIUNY.

O6opynoBaHue: KOJUICKIIUH, TepOapuu, MYJSDKH HCKOMAaeMbIX OCTAaTKOB
OPraHU3MOB, MYJISDKA TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne u pa3BuTHe *KU3HU HA 3emuie

Hayunpie THMOTE3BI TPOUCXOXKICHUS KU3HM Ha 3emie. AOWoreHes u
nancnepmusi. JJoHayuHble MpEACTABICHUS O 3apOKICHUM KU3HU (KPEALMOHU3M).
['MnoTe3a MOCTOAHHOTO CaMO3apOXKIACHUS )KU3HU U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannanuanwu, JI. [Tactepa. [IponcxoxkaeHue xu3HU U aCTPOOUOIIOTHS.

OcCHOBHBIE JTallbl HEOPTaHUYECKOU SBOJIIOLUH. [Imanerapuas
(reomoruueckas) SBOJIONUSA. XHMHYECKas »dBOJIONUSA. AOHOTSHHBIH CHHTE3
opraHuyeckux BemniecTB M3 Heopranumdeckux. Ombir C. Mwmepa u I'. HOpwu.
OO6pazoBanue mnojduMepoB u3 MoHoMepoB. KoaimepBatHas rumoreza A. .
Omnapuna, Tunore3a nepBuyHoro oynapoHa Jlx. XomnaeitHa, reHeTUYecKasi TunoTe3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumoreza «mupa PHK» V. T'unbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKICTKH.

HUctopus 3emnn U MeroApl €€ wu3zyuyeHus. lckomaeMble OpraHUYECKHe
octaTku. ['eoxpoHonorus u e€ wMeroAbl. OTHocuUTeNnbHAas W aOCOIIOTHAs
reOXpOHOJIOTHS. [ €0OXpOHOJIOrMUecKast Kaia: S0HbL, dPbI, IEPUOIbI, STIOXU.



HawanpHble sTambel opranudecko 3Bosirounu. [losiBiieHME W 3BOMIOLIMS
MEPBBIX KJIETOK. JBOMIONUA MeTaboim3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKU KaK aHaJoT TEPBBIX Ha 3eMile COOOIIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (CuMOUOreHes). IBOTIOIUOHHOE MPOUCXOKICHUE
BUPYCOB. [IpoucxoxknaeHne MHOIOKJIETOYHBIX OPraHM3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLMU BbICHIUX pacTeHUuH. OCHOBHBIE apoOMOPGO3bI
pactenur. Beixon pactenuit Ha cymry. [losiBieHHe CHOpPOBBIX pPACTEHUW W
3aBoeBaHME UMM cymd. CeMeHHble pacTeHus. [IpOMCXOKIEHHE IBETKOBBIX
PaCTCHUM.

OCHOBHBIC 3Tallbl 3BOJIONHUH >KABOTHOTO Mupa. OCHOBHBIE apoOMOPGO3bI
®KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3HBb B BOAE. DBOIIOLHUS MTO3BOHOYHBIX.
[Mpoucxoxnenue ampuoOuii u pentunuil. IlpoucxoxneHne MIECKONUTAIOMIUX U
nturl. [lpunnun xmoueBoro apomopdosa. OcBoeHHE OECMO3BOHOUYHBIMU U
MMO3BOHOYHBIMH >KUBOTHBIMH CYIIU.

Pasutne xu3HM Ha 3emMie IO ’paM M MEepUofaM: apxeu, MPOTEPO30i,
najgeo3or, Me3030M, KkahWHo3zou. OOmas XapakTepucThka KiIuMmaTta U
reojorudyeckux npoueccoB. [losiBiieHME W pacHBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3zoBaHue: €ro yCJIOBHS U BIIUSTHUE HA Ta30BBIN COCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHHUSI — SKOJIOTMYECKHE KPU3UCHI Ipouuioro. IIpuunHel u
CJIEACTBUSI MAacCOBBIX BbIMUpPAaHU. COBPEMEHHBIN SKOJIOTMYECKUA KPU3HUC, E€ro
ocobenHocTtH. [Ipobaema coxpaneHus 6nopazHooOpas3us Ha 3emIie.

CoBpemeHHas cuctema opraHudeckoro mupa. IlpunHnumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE IPYNIIbI OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, /x. Xonzaeitn, I'. Mémnep, C. Muinep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
U3YUYEHUIO CaMO3apoxAeHUs Ku3HW», «Cxema ombita C. Mumiepa, I'. IOpu»,
«JTambl  HEOPraHWYECKOW  »Bomouum», «l'eoXpoHonormyeckas  MIKaIay,
«HauanpHble 3Tarnbl OpraHUYeckoi 3Boouumn», «Cxema o0pa3oBaHUsl PYKapHOT
nyTéM cumoOnoreHeza», «Cucrema XuBOW TpUpoAb», «CTpoeHue BHpYCay,
«Apomopdo3bl pacteHuit»y, «Punnopute», «OIHOKIETOUYHBIE BOAOPOCII,
«MHoroxkiierounsle Bogopocin», «Mxwu», «llamopotHukm», «l'oocemeHHbIe
pactenus», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey, «KuIIEUHOMONTOCTHBIE,
«IInockue YepBUY, «YneHuctoHorue», «PBIOBIY, «3eMHOBOJIHEICY,



«IIpecmbikaromuecsy», «lItnuppy, «Mekonuratromue», «Pa3Buthe Xu3HU B
apXxeuckou spe», «Pa3BuTHe )XU3HU B MPOTEPO30MCKOMN 3pe», «Pa3Butue Ku3HU B
MaJIC030MCKOMN 3pey, «Pa3BuTHE KU3HU B ME3030MCKOMN 3pey, «Pa3BuTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpeMEHHAasl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuuM pacTeHU pa3IUYHBIX OTAEJOB, KOJUIEKIIMU
HAaCEKOMBIX, BJIQXKHBIE MpenapaTsl KUBOTHBIX, PAKOBHHBI MOJIIIOCKOB, KOJUIEKIUN
UTJIOKOXKUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydesla MTHULl W 3BEPEH,
KOJUIEKIIMM OKAMEHEJIOCTEN, IMOJE3HBIX HCKOMAEMbBIX, MYJISDKA OpPraHUYECKHUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  ga0oparopHas padora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu o u3yueHuio abMOreHHOro CUHTE3a OPraHUYeCKIX COSIMHEHUH B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi padora «l3yuyeHHe M ONMCAaHUE MCKOIMAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yyeHne OCOOEHHOCTEH CTPOEHMSI PACTCHHIA
Pa3HBIX OTAEIIOB).

IIpakTuyeckas padora «/3ydueHne ocoOeHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKABOTHBIX.

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznenel u 3anaun anTponosioruu. MeToasl aHTPONIOJIOTUH.

CraHOBIEHUE NPEICTABICHUNA O MPOUCXOXKICHUU 4esOBEKa. PemurunosHeie
BO33peHusa. COBpEMEHHbBIE HAYYHBIE TEOPHH.

Cx0AcTBO yenoBeKka ¢ KUBOTHBIMH. CHCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHHUTENIBHO-
MOPQOJIOTUYECKHE, AMOPHUOTIOTUYECKHE, (bU3H0I0T0-ONOXUMHUIECKHE,
noBegeH4Yeckue. OTIIMYKS YEeIOBEKa OT KUBOTHBIX. [IpsIMOX0XKI€HHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE I'OJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CHUCTEMBI.

JBukyue cuiibl ((pakTopsl) aHTPONOreHe3a: OMOJIOTUYECKUE, COLUaIbHbIE.
CooTHol1ieHrne OMOIOTrMYECKUX U COITMABHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHbBIE CTaJMM AHTPOINOreHe3a. PaHHHE 4YenoBeKOOOpa3HbIE 00€3bsSHBI
(IPOKOHCYJIbI) U PaHHUE MMOHTUIBI — O0IIUE MTPEJKHU Y€JI0BEKOOOPA3HBIX 00€3bsH U
JIro/ied. ABCTPAJIONIMUTEKU — JIBYHOTHE MPEJKHU JIIoJeh. UelloBEK yMENbIi, epBbIe
U3TOTOBJICHUs OpyAuH TpyZda. YeloBeK NpAMOXOAAIIMN U NEPBbIM BBIXOJ JIOJAEH
3a  mpenensl  Adpuxku. YemoBek relmenbOeprckuii  — 0o0mMA  TPEoK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeK HEaHAECPTAIbCKUN
KaK BHUJ JIFOJEH XOJIOOHOTO KiauMara. YenoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a mpeaenamu AQpuku.
[TameoreneTrka v najeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJISIIUSIX
yenoBeka. MyTannoHHBIA mpouecc U noigumopdusm. [lonmynsiuoHHbIE BOJHBI,
nperid renoB, murpanus U «3GQeKT ocHOBATEN» B MOMYJSLUIX COBPEMEHHOTO
4eJI0BEeKa.

Yenoseueckne pacel. [lomarne o pace. bonpmme pacel: eBporneouHas
(eBpaswmiickasi),  aBCTpajlO-HErpoOMJHAs  (PKBATOpUANIbHAS]),  MOHTOJOUIHAs
(a3maTcko-aMepuKaHCKas). Bpems M myTH paccesieHHsl 4YejoBEKa II0 IUIAHETE.
EnuncTBO  4yemoBedeckux — pac. HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[Tpucnoco0IEHHOCTh 4YENOBEKAa K pa3HbIM YCIOBUSAM OKPYXKAIOLIEH CpElbl.
Bnusitaue reorpaduueckoit cpenbl u apedida reHoB Ha MOpPQOJIOTHIO U
(bu3HONOTHIO YeTIoBeKa.

MexauciuminHapaple  MeToabl B (usmwyeckodt  (OMOJIOTHYECKOM)
AHTPOIIOJIOTMM.  OBOJIIOLMOHHAsA  QHTPOIIOJIOTMS. W MAJICOAHTPOIIOJIOT U
4eJIOBEUECKUX IMOIyJsuui. buoconnanpHble HCCIENOBaHUSA NPUPOJBI YEIIOBEKA.
HccnenoBanue KOBOMIOIUHI OMOIOTHYECKOTO U COLIMAIBHOTO B YETIOBEKE.

JdemoHcTpanumn

[Toptpersr: Y. lapsun, JI. JIuku, . 4. Porunckuii, M. M. I'epacumos.

Tabnuup! 1 cxembl: «MeTobl aHTPOIIOJIOTUNY, «I 0JIOBHOM MO3I YeJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsAHb, «CKeleT YeIoBeKa M CKeJleT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbID», «J[BHKYILHE CHIIBI aHTPOIIOT€HE3a», « DBOJIIOLIMOHHOE
IpEBO  4YENOBEKa», «ABCTpalonurek», «YemoBek  yMmenslidy, «YenoBek
NPAMOXOIAIINNY, «JleHncoBckuid yenoBek» «Heanaepranpubhy, « KpoMaHbOHIIED,
«IIpenku uenoBeka», «ITarbl HIBOJIOLUHU YEIIOBEKA», «Pacel yenoBekay.

OOopynoBaHue: MyJSKM  OKaMEHENOCTEeH, NpeaIMEeTOB MaTepUabHOU
KyJIbTypbl TpPEIKOB 4YelOBeKa, penpoiaykiuu (pororpaduu) KapTuH C
MU(POJIIOTUYECKUMU U OHOJCHCKUMHU CIO)KETaMU TPOUCXOXKICHHUS YEIIOBEKa,
¢otorpaduu HaX0JOK UCKONIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIb
yepemna 4eJoBeKa W dYepena IIMMIIaH3€, MOJENb KHCTH 4YEJIOBEKA WU KHUCTH
HIMMIIAH3€, MOJAEIIA TOPCa MPEAKOB YEIIOBEKA.

JlaGopaTtopnas padora «lI3ydyenue ocoOeHHOCTEW CTPOCHHs CKeJleTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM.

IIpakTHyeckas padora «/3ydeHue 3K0JIOrMUECKUX aJanTalui 4YeJI0BEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aHMOOTHOIIEHHMSIX OPraHM3MOB U
HAIOPraHU3MEHHBIX CUCTEM C OKPY:KaKILel cpeaou

3apoxxaeHue u pa3BuTHe 3kojioruu B Tpyaax A. I'ymOonbara, K. @. Pynbe,
H. A. CeBepuona, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
sKosoruu. CBs3b 9KOJIOTUU C APYTUMU HAYyKaMHu.



Metoapl skonoruu. IloneBbsie HaOMIOACHMS. DKCIEPUMEHTHl B SKOJIOTHH:
npuUpojHble U JabopaTtopHble. MonaenupoBaHUE B JKOJOTUA. MOHUTOPHHT
OKPY>KaIOIIEH CPebl: TOKATBHBIN, PETHOHATBHBIN U TI00ATHHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM i1 YEJIOBEKa. DKOJOTMYECKOe
MHPOBO33pPEHNE KaK OCHOBA CBS3€HM YeNOBE4YeCTBA C NpUpoaoi. PopmupoBaHue
HKOJIOTHYECKOM KYJIBTYpPbI U 3KOJIOTMYECKOM I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[Toptpetsl: A. I'ymbonsar, K. ®@. Pynse, H. A. Cesepiios, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Mertoasl 3konorun», «Cxema
MOHUTOPHUHIA OKPYIKAIOLIEN CPEIBD).

JlaGopaTopHuasi padora «3yuenue METOJIOB JKOJIOTUYECKUX
HUCCIIEIOBAHUI.

Tema 7. Opranu3mMsbl U cpeaa OOUTAHUSA

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
IKOJIOTUYECKUX (HAKTOPOB: abMOTHUECKHEe, OMOTHYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JAEUCTBUS dKojormueckux (axrtopos. IIpaBuno munumyma (K.
[lnpenrens, ). JIubux). TosepaHTHOCTb. DBPUOWOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBI.

Abuotnyeckue ¢akropbl. CBeT Kak sKkonoruueckuid akrop. [eiicTBue
pPa3HBIX YYaCTKOB COJIHEYHOI'O CHEKTpa HA OPraHU3Mbl. DKOJIOTMYECKUE TPYIIIbI
pacTeHUil M >KUBOTHBIX II0 OTHOWIIEHWIO K cBeTy. CHUrHajlibHas poOJib CBETA.
DOoTONEPUOIU3M.

Temmneparypa kak »skojoruueckuii Qakrop. JledicTBue TemMrepatypsl Ha
opranu3Mmsbl. [10MKHIOTEPMHBIE 1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak 3konornueckuit dakrop. I[IpucmocoOieHus pacTeHHil K
nojJiep>KaHuio BojgHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOUIEHUIO K
Boje. [Ipucnoco0inenns )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO pEXKHUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
rNyOMHHas  TOAINOYBEHHAs,  BHyTpuOpraHuzMeHHas.  DU3HKO-XUMHYECKHE
0COOEHHOCTH cpel oOuTaHus opraHu3MoB. llpucnocoOiieHus OpraHu3MOB K
JKW3HU B Pa3HbIX Cpeaax.

buonornyeckuie put™bl. BHemiHne W BHyTpeHHHE pPUTMbI. CyTOUHBIE U
rOJUYHbIE PUTMBL. [IpHCrnoCcOOIEeHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHUSM
YCIIOBUU KU3HU.

Kusznennsie @Qopmbl opranu3MoB. [loHsiTue O JKHU3HEHHOM (Qopme.
KuszneHnHsie POpMbI pacTeHU: 1E€PEBbs, KyCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re00OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue (bakTopsI. Bunet  OuoTHMYeCKMX — B3aMMOJICHCTBUIL:
KOHKYPEHIMs, XUIIHUYECTBO, CUMOUO03 U ero gopmel. [lapazutusm, koomnepauus,
MyTyaJu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxjaeOHn4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomuyeckue, (Qopuyeckue, Gadbpudeckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJICHCTBUN Il CYIIECTBOBAaHUS OPraHU3MOB B Cpelie
obutanus. [I[pyuHIIMI KOHKYPEHTHOTO UCKIIIOUCHUSI.

JdemoHcTpanuu

Tabmuubl U cxembl: «IJkonorudyeckue @axropb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TeIIOKpOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE XUBOTHBIEY», «DU3MOJOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpenbl o0OMTaHUS OpraHu3MoB», «buonornueckue pUTMBIY,
«Kuznennole  Gopmbl  pactenmit», <« KuzHeHHbIE  (OPMBI  KUBOTHBIXY,
«IKOCHUCTEMA MIMPOKOJIUCTBEHHOIO Jieca», « IKOCUCTEMAa XBOMHOrO Jiecay, «llenu
nuTaHus», «XumHuuecTBo», «llapasutusm», «Konkypenuus», «CuMOuo3»,
«KommeHcanuszmy.

O6opynoBanue: repbapuM pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO Pa3UYHBIX SKOJOTMYECKUX (PAKTOPOB, TepOapuu CBETOMHOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOWBBIC, TCHEIIOOWBBHIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHUS, TepOapuu U KOJUICKIIUU TEIJIOTIOOUBHIX,
3UMOCTOMKHX, MOPO30yCTOMUMBBLIX PACTCHMM, dyuesna NTHUIl U 3Bepei, repdbapuu
pacTeHuii, OTHOCAIIUXCA K rurpodurtam, kcepoduraM, mMe3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUIEKIIMN KUBOTHBIX, OOUTAIOMINX B Pa3HbIX Cpenax,
repOapuu W KOJUICKIIMM PACTeHWW U SKUBOTHBIX, OOJQJAIONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHMSIM YCIIOBUW JKU3HH, repdapud u
KOJUICKIIMM PACTEHUW U KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B Pa3IMUHBIX OMOTUUECKUX B3aUMOICHCTBUSIX.

JlabopaTopnasi padora «BbIsiBIeHHE TPUCTOCOOJIECHUN OpPTraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopnasi padora «BrsiBIeHHE TPUCTOCOOJIECHUN OpPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paGora «AHATOMHUYECKHME OCOOCHHOCTH pACTEHUU U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Dko10rus BUA0B U MOILYJISA UM

OKOJIOTUYECKUE  XApaKTEpPUCTHUKA  MOMYJIALIUH. [lomynsimuss ~ Kak
ounonoruyeckas cucrema. Poib HEOJHOPOAHOCTU Cpelibl, GU3NMUECKUX OapbepoB U
0COOEHHOCTEN OMOJOruU BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpHI
nonyysiuid. OCHOBHBIE TIOKa3aTEIW MOMYJSUU: YHUCIEHHOCTb, IUIOTHOCTb,



BO3pDaCTHAasi M IIOJIOBasi CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALHA.

DkoJsioruyeckas CTpykrypa nomyiasuud. OueHKa YUCIEHHOCTU MOMYJIALNH.
JlnHamMuKa monmyisiiuMyd U €€ peryJisiuus. bUOTHUYECKUI NOTEHUUAN IOIYJISIUH.
MopenupoBaHue IMHaMUKA NOMyJsiuuy. KpuBble pocTa YUCIEHHOCTH MOIMYJISLNH.
KpuBbie BbDkMBaHMs. Perynsuus 4YMCICHHOCTH MOMYJSLUN: posib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT MNIOTHOCTU. DKOJIOTUYECKUE CTPATETUH BUIOB (T- U
K-cTparerun).

[Tonarue o0 sKojorMYecKod Huie Buaa. MectooOuTanue. MHoroMepHas
Mozenb 3kosiorndeckon HumM k.M. XartumHcoHa. Pa3mepbl 3KOIOrMYecKon
Hu. [loTeHnmanpHas u peanr3oBaHHAs HULIW.

Bun kak cucrema nomynsumi. Apeansl BUAOB. Buapl M uX KU3HEHHBIE
CTpaTeruu. JKOJIOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTHM TOBEIEHUS W MHrpaluid KUBOTHBIX. buonormyeckue
VHBA3UU YyKEPOJHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. M. XaTunHCOH.

Tabmuubl U cxembl: «DKOJIOTMYECKUE XaPAKTEPUCTUKU MOMYJIALUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  Homyiasuum», «Bo3pacTHble  NHpamMuabl
nonyysiun», «CKOPOCTh  3aceleHusi IOBEPXHOCTU 3eMJIM  Pa3IMYHbIMU
opranuzmMammn», «Moaens s3kosmornyeckort Humm J[x. M. XatunHconay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUU KUBOTHBIX.

JlaGopaTopnasi  padora «IlpucnocoOneHust ceMsH  pacTeHUHd K
paccesieHuo.

Tema 9. Jkosorust coodmecTB. IKOJIOTHYECKHE CHCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsizu MexAy
OopraHu3Mamu B OMOLIEHO3E.

Dkocuctema kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKIIMOHAIBHbBIE
OJIOKM OpPraHM3MOB B DKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckne ypoBuu. Tpoduueckne menum u cetn. AOUOTHUECKUE OJIOKU
skocucteM. [1ouBbl U Wbl B 3k0ocucTeMax. KpyroBopoT BEIECTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcCHOBHBIE  TIOKa3aTeaWM  JKOCUCTEMBbl. bumomMacca W mpoayKuws.
DKOJIOTUYECKHE MUPAMU/IBI Urcell, OMOMACChl 1 SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Duykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI cO00IIecTB — cykueccuu. [lepBuuHbie U
BTOPUYHBIE CYKIECCMM W UX MPUYUHBL. AHTPOIOIE€HHbIE BO3JICUCTBUA Ha
cykueccuu. Knumakcnoe coobiiectBo. buopasnoodpasue u noaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYNBOCTH COOOIIIECTB.



[Tpuponnbie 3x0ocuCTEMBI. JKOcucmembl 03Ep U pex. IKocucmemvl Mopetl U
oxeanos. Ixocucmemvl myHOp, 1€C08, cmeneul, nyCcmultb.

AHTpONOre€HHBbIE HKOCUCTEMBI. ArposkocucTteMa. ArpoueHos. Pazmuuus
MEXy aHTPOIIOT€HHBIMU U MPUPOTHBIMHU 3KOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTteM. [opozackas
dbaopa u ¢dayna. CuHaHTpomm3anus TOpPOACKON dayHbl. buonormyeckoe u
XO3SIICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemax. Ponv kackaonoco 3gghekma u 6udos-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUposaHuu 3Kkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXXHBIMH 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTAHU3MOB, MOIYJISLUNA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030elicmeusi  3Aa2psA3HeHUll  PA3HbIX Munos Ha
cybOpeaHu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSX,
OCHOBbL  IKOJIO2UYECKO20 ~ HOPMUPOBAHUS — AHMPONO2EHHO20 — B030€liCMBUS.
MeTom00THss MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuubr u cxeMbl:  «CTpykTypa  OuoueHo3a»,  «IKOCUCTEMA

IITUPOKOJUCTBEHHOTO Jiecay, « DKOCHCTEeMa XBOWHOTO Jiecay, « DyHKIIMOHATHHBIC
TPYIIBl OPraHU3MOB B JKOCHCTeME», «KpyroBopoT BemiecTB B 3IKOCHUCTEME),
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « IKOJIOTHYECKas TUPAMUIA YUCEID,
«JKkonoruyeckas nupamuyia OMOMacChl», «IKOJOTHUEcKass MUpaMuia SHEPTUNY,
«O0pazoBanue 0osotay, «llepBuunas cykueccus», «BoccTaHOBIIEHHE Jieca MOCTe
nokapa», «9KocucTteMa o3epa», «ArporeHos», «KpyroBopor BemecTB W MOTOK
DHEPTUU B arporeHo3e», «[IpuMepsr ypOboskocuctemy.

O6opynoBanue: repbapuu pacTeHUN, KOJUIEKIIMA HACEKOMBIX, Uy4eJa MTHIL U
3Bepeil, repdapuu KyJbTYypHbBIX M JUKOPACTYIIMX PACTEHUH, aKBApUYM KaK MOJIEIb
HKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanrue ypO03KOCUCTEMBDY.

JlaGopaTopnas pabora «l3yueHue pazHOOOpa3Usi MENKUX TMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX 9KOCHCTEMAX).

IKCKYpcUsi «IKCKypCcUsi B TUIIMYHBIN OuoreorieHo3 (B ayOpaBy, OepesHsiK,
SJIBHUK, HA CYXOI0JIbHBIA UM TIOMMEHHBIN JIYT, 03€PO, OOJIOTO)».

IKCKYypcusi «DKCKYpCHs B arpo3KOCHCTEMY (Ha MOJie WIM B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanpHast IKOCHCTEMA

buocdepa — obmiemnanerapHasi o0ojiouka 3eMJM, TJI€ CYILIECTBYET WIIU
CyIlleCTBOBaJIa XKM3Hb. Pa3BuTHe mpeacTaBiaeHuit o 6mocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepnaackoro o 6mocdepe. O6nactu 6mocdepsr u e€ coctas. Kupoe
BEIIECTBO OHOC(hepsl U ero PyHKIIHH.

3aKOHOMEpPHOCTH cyliecTBOBaHus Ouocdepsl. OcodeHHOCTH Onochepsl Kak
ri100aIbHON 3KOCUCTEMBI. J{MHamudeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOT€OXMMHUYECKUE LUKIbI (yriepoaa, a3oTa). PUTMHUYHOCTD siBIIEHUM
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonsitue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TyH/Ipa, XBOMHBIE Jieca, CMEIIAHHbIE U IIMPOKOJIUCTBEHHBIE Jieca, CTeMH, CABaHHBI,
yCTBIHU, TPOIMYECKHUE JIeca, BHICOKOTOphbs. Kinumar, pacTUTENIbHBIN U 5KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa u QyHKIHS )KHUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITAA U
ouocdepHbIx QyHKINHA.

JdeMoHcTpanuu

[Toptpetsl: B. . Bepuanackuii, 3. 31occ.

Tabmumer u cxemsl: «I['eocdepst 3emun», «KpyroBopoT azora B mpupome»,
«KpyroBopoT yriepoma B mpupoae», «KpyroBopoT Kuciopoga B TpUPOIC»,
«KpyroBopoT Boabl B mpupoae», «OCHOBHbIE OMOMBI Cymn», «Knmmatndeckue
nosica 3emnn», «TyHapay, «Tailra», «Cmemanneiii gec», «IIIMpokoancTBEHHBIM
aecy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuyeckuii gecy.

O6opynoBanue: repbapun pacTeHUI pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YennoBek u OKpy:kaIas cpeaa

DKOJIOTUUECKHE KPU3UChl M HMX MpUYMHBL. Bo3nelcTBue uyenoBeka Ha
ouochepy. 3arpszHeHue Bo3aymHoOW cpenbl. OxpaHa Bo3ayxa. 3arps3HeHUE
BoAHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenune mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KimmMara.

AHTpPONOreHHOE BO3JEHCTBUE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
pPacTUTENBHOTO W JKUBOTHOTO MHUpa. OCHOBHBIE NPHUHIMIBI OXPaHbl MPUPOJIBI.
Kpacaeie kHuru. Oco0o oxpansembie mnpupoansie Ttepputopun (OOIIT).
Borannueckue cajpl M 300J0THYECKUE TAPKH.

OCHOBHBIC TPHUHIIUIBI YCTOMYMBOTO DPA3BUTHSI YEIOBEUYECTBA U TMPUPOJIBI.
PannonanbHoe  MPUPOAOMNONIb30BAHME M COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpazus 3emin. OOIME 3aKOHOMEPHOCTH TJI00ANBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBUA.

Pa3Bute METOMOB MOHUTOPHWHTA Pa3BUTHS OIMACHBIX TEXHOTEHHBIX
nporeccoB. Cucmemnvle UCCIe0068aHUsL nepexooa K pecypcocbepezaiouiei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe paznoobpasue u buopecypcoi.
Hayuonanvnvlie ungopmayuonnvie cucmemvl, obecneyugarowue 00Cmyn K
uHgopmayuu no  COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. OCHOBbI



aKopeadburumayuy dKocucmem U cnocob6o 060pbObLl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxkyus mopckux u nazemHuix saKocucme.

JdemoHcTpanumn

Tabmuubl u  cxembl:  «3arps3HeHue  aTMocdepbl»,  «3arps3HeHue
ruapocdepsl», «3arpssHeHre 1ouBb», «llapHukoBeiii  AddekT», «Ocobdo
OXpaHseMbIe TIPUPOTHBIC TEPPUTOPHUIY, «MOEH yIIpaBiIsIeMOTO MUPAY.
O6opynoBanue: ¢oTorpapuu OXpaHSIEMbIX PACTCHHH W KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHoil KHUTH pervoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI 11O
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
o0ydJarommMucs MporpaMM CpemHero o0miero oOpa3oBaHMs: JIMYHOCTHBIC,
MeTaIpeIMETHbIE U TIPEIMETHBIE.

B cTpykType AMYHOCTHBIX Pe3yJIbTaTOB OCBOEHUSI MPOrpPaMMbI MO OUOJIOTUU
BBIJICJICHBI CIICAYIOIINE COCTABJISIONINE: OCO3HAHKME O0YyYarONUMUCS POCCUUCKON
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOIPENENCHUIO, Haauyue Mmomusayuu K OOyYEHHIO  OHMOJIOTHH,
yeneHanpasienHHoe paszeumue BHYTPEHHHUX YOEXKIEHUUW JMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATULUNA Pa3BUTHS OHOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUaIOIXCS PYKOBOJACTBOBATHCSA B CBOEH
JEATEIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue NpaoCO3HAHUS  DKOJOTHYECKOU
KYJBTYPBbI, CHOCOOHOCMU CMABUMb €T U CTPOUTH )KM3HEHHBIE MJIaHBbI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHUS MPOTPAMMBbI IO OMOJIOTHH TOCTUTAOTCS
B CIAMHCTBE YYEOHOW M BOCIUTATEIHHON JEATETLHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIbTYPHBIMU, HICTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE NMpaBUJIAMU U HOPMaMu
NOBEJACHUS U CIOCOOCTBYIOT IIpOILIECCAM CaMOMO3HAHUsSl, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JHYHOCTH, NATPUOTHU3MA U
YBOKEHHS K 3aKOHY U MPABOIMOPAJIKY, YEIIOBEKY TPyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBQ)KCHHSI, OCPEKHOTO OTHOIICHUS K KyJIbTYPHOMY HACJICIUIO U
TpaJMLIMsIM MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKPY>KaroLIEH cpele.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS ydeOHOro mpeamera «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH 00YYArOIINXCsI PYKOBOJCTBOBATHCS
cOpMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJACHHH, COOTBETCTBYIOIIMX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0OIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JIEATEILHOCTH B IMPOIECCE peain3allii OCHOBHBIX HAaNpaBICHUN
BOCIIUTATENBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUIMCKOTO OOIIECTBA;

OCO3HaHUE CBOUX KOHCTHUTYIIMOHHBIX MpPaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA M MPABOIOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIIBHOCTH NPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX M MO3HABATENIbHBIX 3a]a4, BHITOJHEHUH
OMOJOTMUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsITh COOCTBEHHYIO TIO3UIMIO 10 OTHOIIECHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYHUTHIBaTh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJCHCTBHS JIOJEH ¢ pa3HbIMU yOEXKACHUAMHU, KyJIbTYPHBIMU LIEHHOCTSIMH U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABATEIbHBIX M HCCJIEAOBATENBLCKUX 3a7a4, YBaXXUTEIBHOIO
OTHOIICHHUS K MHEHHUIO OIIMOHEHTOB MpU OOCYXXICHHUH CIOPHBIX BOIPOCOB
OMOJIOTHUYECKOTO COJEP>KaHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPUOTHU3MA, YBAKEHHUS K CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTH INEPE]
Ponnuou, ropmoctn 3a cBOM KpaW, CBOXWO PoauHy, CBOM S3BIK M KYJBTYDY,
MPOIIIOE M HACTOSIIEE MHOTOHAIMOHAJIbHOIO Hapoaa Poccnu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJHOMY HACIEAUIO U MaMSATHUKAM ITPUPOJIBI,
JNOCTHXKEHUSIM Poccrn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJIEHUE W
pa3BuUTHE OWOJOTWM, MOHUMAHUS 3HA4YE€HHs OWMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyKeHUI0 M 3anmurte OrTedecTsa,
OTBETCTBEHHOCTh 32 €ro CyAh0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalMI0O U MPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTENSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTEH CEMEWHOW JKU3HH B COOTBETCTBHUM C
TpaguuusaMu HapooB Poccun;

4) 3¢TeTH4eCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHU;

MNOHMMAHHUE YMOIIMOHAIBHOTO BO3/IEUCTBHUSI )KMBOM IPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMJICHHUE
IPOSIBIISATH Ka4eCTBa TBOPUECKOM JINYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (OPMHUPOBAHUA KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOTO 0JIATOMOTYYHsI:

NOHMMaHHWE U pealu3alus 370pOoBOro M 0e3omacHOro oopasza JKU3HU
(3mo0poBOe  mHUTaHHWE, COOJIOJEHHME TUTHEHUYECKUX TpPaBHWJI U HOPM,
cOAMaHCUPOBAHHBIM PEXKUM 3aHATUH U OTHbIXa, peryisipHas ¢uznyeckKas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOIIECHUS K
COOCTBEHHOMY (PM3UUECKOMY M TICUXUYECKOMY 3JI0POBBIO;

NOHMMAHHE IEHHOCTM NPaBUJ HWHAMBUIYAIBHOTO M  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, yTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAaHHE TOCTEACTBUM W HEMPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY10JIt00uE;

TOTOBHOCTh K AaKTHBHOW JAESITEIbHOCTH TEXHOJOTMYECKONM M COIMAJIbHOM
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUNIAHUPOBATH U CAMOCTOSITEIIHHO
BBITOJIHATH TAKYIO JESTEIbHOCTD;

UHTEpPEC K pa3inyHbIM cpepaM MpodhecCHOHATBbHON NESTEIbHOCTH, YMEHHUE
coBepuIaTh OCO3HAaHHBIM BBIOOp Oynymield mpodeccun U peasr30BBIBATH
COOCTBEHHBIE KU3HEHHBIC IIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO M C€aMOOOpPa30BAHUIO Ha
IPOTSKEHUH BCEU KU3HU;

7) 3K0J10TrM4eCKOr0 BOCIIUTAHUS:

IKOJIOTUYECKU IIEJIeCO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHMUS,

NOBBILIEHUE YPOBHS OSKOJOTHYECKOW KyJIBTYypbl: INPUOOPETEHUE OIbITA
IUIAHUPOBAHMSI IOCTYIIKOB M OLEHKM MX BO3MOXHBIX IIOCIEACTBUNA Jis
OKPYXKaIOLIEH CPEebl;

OCO3HaHHE TI00AJTBHOTO XapaKTepa SKOJOTMYECKHUX MpoOjeM W MyTed X
peleHus;

CIIOCOOHOCTh HMCIOJIB30BaTh IpPHOOpETaeMble MNpU H3YYEHUM OHOJIOTHU
3HaHWA M YMEHHUS INPU PEIIEHUU MpoOJieM, CBA3aHHBIX C palUOHAJIbHBIM
OPUPOJIOTIONB30BaHUEM  (COONIIO/IEHHE  TPaBWJ  TOBEIEHUS B  MPHUPOJE,
HAIpaBJICHHBIX HAa COXpPAaHEHHE pPaBHOBECHS B SKOCHUCTEMAaX, OXpPaHy BHJOB,
AKOCHCTEM, Orochepnl);

aKTUBHOE HENpUATHE JEHUCTBUM, NPUHOCAIIMX BpeA  OKpyXkKarolien
IPUPOJIHON Cpeie, YMEHUE MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJIOIMYECKHE
NOCIIEACTBUSI IPEANPUHUMACMBIX JIEHCTBUH U MPEAOTBPAILATh UX;



HaJIM4HUE PA3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIBTYPBI,
OmbITa NEeATEIbHOCTH AKOJIOTHYECKOM HaIlPaBJIEHHOCTH, YMEHUSA
PYKOBOACTBOBATbCA MMM B IIO3HABATEJIBHOW, KOMMYHMKATHBHOM M COLMAIIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTUYECKON JESITEIBHOCTH IKOJIOTHUECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHOM IPAKTHUKU, OCHOBAHHOI'O Ha JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YNTATEIbCKOM KYJBTYPbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuuUK OHONOTHMH KakK HayKH, OCO3HaHUS €€ poiu B
(OpMUPOBAHNMN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU LIEIOCTHOTO
IPEJCTaBICHUsT 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE IMPHUPOAbI, YEJIOBEKA U
oOmiecTBa, B TO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M pEIIEHUH MpodsieM
COXpPaHEHUS IIPUPOJIHOIO PABHOBECHS,

yOeXKAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JAJiIi COBPEMEHHOW IMBHIIM3ALINU:
o0Oecrie4eHnss HOBOTO YPOBHS pPa3BUTHS MEIULMHBI, CO3JAHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBbl  Pa3BUTUS
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJA U3 III00ANBHBIX HKOJIOTHYECKUX MPOOIeM U
oOecrieueHuss  IepexoAa K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBLHOMY
UCIIOJIb30BAaHUIO TPUPOJIHBIX PECYpcOB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMYECKMX 3HAHUW B LEJAX
NOBBIIICHUSI OOIIEW KyJIbTYphl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUIMOHAJIBHOM I'PaMOTHOCTH O0OydYarommxcs, GopMupyemoi
IIPU U3y4EHUH OUOJIOTUH;

IIOHMMAaHUE CYLUIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4yaeMmble 3HaHHUS MJi1 aHalu3a Hu
OOBSICHEHUS ABJICHUIN OKPY>KAIOLIETO MUpa U MPOUCXOIANINX B HEM H3MEHEHHI,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOYEHHUS Ha OCHOBE HAyYHBIX (DaKTOB H
MMEIOIINXCS JaHHBIX C LENBI0 TIOJIYYECHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BATh OMOJIOTMUYECKHUE 3HAHUS Ui
peleHust npo6JieM B PeabHBIX )KU3HEHHBIX CUTYAlIHsX;

OCO3HAaHME ILIEHHOCTHM HAYyYHOU JEATEIbHOCTH, TOTOBHOCTb OCYLIECTBIIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIbHOCTh HHINBUIYAIbHO U B IPYIIIIE;

FOTOBHOCTb M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHHUIO U
caM000Opa30BaHNI0, K AKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAaHUI MO OMOJOTMM B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpeameTHbie pe3yJibTaThl OCBOEHUSI ydeOHoro mpeamera «buonorus»
BKJIIOYAIOT: 3HAauMMble i (OPMHPOBAHUS MHUPOBO33PEHUST OOYYAIOMIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIeHAYYHbIE MOHATHUSA, OTPa’KaloIIne
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpPOliecC,
CUCTEMa, Hay4YHbI (aKT, MPUHIMUII, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UcCcleloBaHWe,  HaAONIIOJIEHHE,  M3MEpPEHUEe, OSKCIEPUMEHT U JIpyrue);
yHUBEpPCAIbHBIC YyueOHBbIC JCUCTBUS (ITO3HABATENIbHBIE, KOMMYHHKATHBHBIE,

PETYJISTUBHEBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATEHON
TPaMOTHOCTH U  COLIMAJbHOW KOMIIETEHIIMM OOYyYaloluXcs; CIOCOOHOCTD
o0yyaromuxcs UCTIOJIb30BATh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHPOBO33pEHUYCCKHE 3HAHWS W YHUBEpPCaJbHbIC yYCOHBIC JCHCTBUS B
MO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

B pesynpraTte w3ydeHuss OWONOTMM Ha YPOBHE CpEaHETO OOIIero
oOpazoBanusi y oOyyaromerocs OyayT chOpMUpPOBaHbI IMO3HABATEIIbHBIC
YHUBEpCaJIbHbIC YUueOHbIE JEHCTBUS, KOMMYHUKATUBHBIE YHUBEPCAJIbHBIC YUCOHBIC
JNEUCTBUS, PEryJIATUBHbIE YHUBEpCAJIbHbIC Yy4eOHbIC JICUCTBUSA, COBMECTHAs
NEeSATEeITLHOCTD.

MeramnpeamMeTHbIe Pe3yiabTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO OOIIero
00pa3oBaHUsl TOHKHBI OTPAXKATh:

OBaajnenne YHHBEpPCAIbLHBIMU yueOHbIMH NMO3HABATEJILHBIMHU
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeMCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W aKTyalH3upoOBaTh  MpoOIieMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh NPU OCBOCHHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILJICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHbIC NMPHU3HAKH, YCTAHABIHBATH
CBSI3U C IPYTUMH TOHATHUSIMM ),

ONpPENCNISITh 1M JSATEebHOCTU, 3ajJlaBasi HapamMeTpbl W KPUTEPUU UX
JIOCTUKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C IMTOCTABICHHBIMH IEJISIMU;

WCITOJIB30BaTh OMOJIOTUYECKHUE TTOHSATUS JUIsl OOBsICHEHUS (DAKTOB M SIBICHUUN
YKWBOW MPUPOJIBI;

CTPOUTH JIOTMYECKHUE pacCyXJAeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTh CXEMHO-MO/ICJIbHBIE cpenctBa IS MIPEICTaBIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIECHUH B M3YYaE€MbIX OMOJOTUYECKUX OOBEKTaX, a



TakK€  NPOTHUBOPEUMI  Pa3HOTO  pOJAa,  BBIBICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIN3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMAaTEPHUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JAESTEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCTIEICTBUN AESITENbHOCTH;

KOOPAMHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMOJIEHCTBUYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELIEHUS PAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB [IO3HAHMSI,

UCIIONIb30BaTh pAa3jMyYHble BUABl JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUIO M TPHUMEHEHUI0 B Y4eOHBIX
CUTYalUsX, B TOM YUCJIE MPH CO3JaHUM YUEOHBIX U COLUATBHBIX IPOEKTOB;

(opMUPOBATh HAYUYHBIM TUI MBILUICHUS, BIa€Th HAYYHOU TEPMHHOJIOTHEN,
KJIIOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 00pa30BATEIHHOMN
JESITEIbHOCTH U KU3HEHHBIX CUTYAIHUIX;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyalIM3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ PpEeLIeHUs, HAXOAUTh apryMEHTHl ISl JOKa3aTesIbCTBA
CBOMX YTBEPXJACHUMN, 3a71aBaTh NapaMEeTPbl U KPUTEPUU PEIICHNUS;

aHAJIM3UPOBAaTh TMOJYYEHHBbIE B XOJE€ pELICHUS 3a7auyd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISATh LIEJICHANPABICHHBI MOMCK MEPEeHOca CPEACTB M CIOCOOOB
JEHCTBUS B MPOPECCHOHATBHYIO CPENy;

yMETh MEPEHOCUTh 3HAHHA B IO3HABATEIbHYIO U MPAKTHYECKYIO OOJIACTH
KU3HEESATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00s1acTel;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OPUTHHAIbHBIE MOIXOJbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

3) pabora ¢ nnopmanuei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX UH(POpPMALUU (TEKCTE yueOHOTrO
nocoOusi, Hay4YHO-IOMYJISIPHOM suTeparype, OHOJIOTUYECKUX CIIOBapsiX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax JaHHbIX, B HTepHeTe), aHanM3upoBaTh



nH(OPMAITUIO PA3TUMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

GbopMyIUpPOBATh 3aMPOCHl U MPUMEHSATH PA3JTUYHBIE METOJBI MPU TOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, He0OXOAUMOMN JJIsSI BBIMOJHEHUS YUEOHBIX
3ajay;

npuoOpeTaTh OIBIT KCHOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJbTYPY aKTHBHOTO MCITOIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMajbHyr0  (opMy  MNpeAcTaBICHUS
ouosiornyeckor uHpopmaIuu (CxeMbl, Tpa@uku, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
" Jpyroe);

UCIIONIb30BaTh HAYYHBIA fA3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
OWoNOornyeckom HHPOpMALMEH: MPUMEHATh XHUMHYECKue, (Qunueckue u
MaTE€MaTUYeCKUe 3HAaKU W CUMBOJbI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIONBb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpE/ICTBa
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAClO3HABaHWS W 3aUTHl  WHOOpMaIuH,
HH(pOpMAITMOHHOM 0€30MaCHOCTH JTUYHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeCTBUSIMU:

1) oO61enme:

OCYIIECTBISATh KOMMYHHUKAITMHU BO BCeX chepax KM3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIM JIMCKYCCHM IO CYUIECTBY OOCYXKJaeMOil TeMbl (YMEHUE 3a]aBaThb
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUS OTHOCHUTENIbHO BBIMIOJIHEHUS TMpeiaraeMoun
3a/1au, YYUTHIBaATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIMH JIPYTUX YYaCTHUKOB
JMajora WA JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CPEACTBA OOINCHMs, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTyallUi,
YMETh CMAT4aTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJICUCTBHS, MTOHUMATh
HaAMEPEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS;

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

2) coBMecTHasl 1eSITeIbHOCTD:

MOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYJILHON
paboThI MPH PEIICHUH OUOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJECHCTBUS MPU PElIeHUH YUeOHOM 3a/1auu;

BBIOMpATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € y4ETOM OOMIMX
MHTEPECOB M BO3MOXHOCTEH KaX/I0T0 WieHa KOJIJICKTUBA;



IIPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIWHUPOBATh ACUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacmnpenenartb pojiid ¢ Y4E€TOM MHEHHH Y4YacTHHKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOI pabOThI;

OLICHMBAaTh KAa4e€CTBO CBOEr0 BKJAJAa M Ka)XXJOTO y4YaCTHHKAa KOMAaHIbl B
001t pe3ynbTat no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBATh WJAEH C TO3ULUHAA HOBH3HBI,
OPUTHHAIBHOCTH, NIPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYaIUSX, POSIBISATH TBOPUECTBO U BOOOpaKEHHE, ObITh HHUIIUATUBHBIM.

OBJaeHne YHMBEPCAIbHBIMH PeryJaaTUBHbIMU ACHCTBUSAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABICHHUS NpOOJIeM U HX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJeBblE W CMBICIOBBIC
YCTaHOBKM B CBOMX JCHCTBMAX M IOCTYINKAaxX IO OTHOLIECHHIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENbHYIO JESATEIBbHOCTD, BBISBIATH
npo0seMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa3oBaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTYyaLUsX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAaH pPEIICHHs MpoOJeMbl C  y4&ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANIOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CHUTYalIUSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUI;

JieNaTh OCO3HAHHBIA BBHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO LIMPOKON HPYIULIUU B
pa3HBIX O0JIACTAX 3HAHMM, TOCTOSIHHO TOBBIINIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJa/JeTh HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3yJIbTATOB U
OCHOBaHMi, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JI1 OLEHKH CUTyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OIIEHMBAaTh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYrMX IpU aHaIU3€ pe3yJbTaTOB
NEeATEIbHOCTH;

3) npuHsTHE ce0s U APYTHUX:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTUBBI W apryMEHTbl JPYrMX IpU aHalu3e pe3yJbTaTOB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U IMPABO JIPYIUX HA OLIUOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MTO3ULUH JIPYTOro YeJI0BeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pE3yNbTaThl OCBOCHHS COJEPKAHHWS Y4eOHOro MpeameTa
«buonorusiy Ha yrayOn€HHOM ypOBHE OPHUEHTHPOBAHBI Ha oOOecleueHue
npoduapHOro  o0yueHus:  oOydaronuxcss — Owojormv. OHHM  BKJIIOYAIOT:
cnenuduueckue s OMOJIOTUU Hay4YHbIE 3HaHUSI, YMEHUS U CLIOCOOBI IEUCTBUIA 110
OCBOCHHIO, HHTEPIIPETAIIUU W MPEoOpa30BaHUIO 3HAHUM, BHUJBI JEITEIBHOCTH TI0
MOJIYYCHUIO HOBBIX 3HAHUM W MX MPUMEHEHUIO B PA3IUYHBIX YUCOHBIX, a TAKKE B
pealbHBIX KU3HEHHBIX cuUTyauusx. [IpeameTHbie pe3yibTaThl MPEICTABICHBI IO
roJam U3y4YEHHs.

[IpeameTHble pe3ysbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10
KJlacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHOJOTUH B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NO3HAHWM  3aKOHOB  MPUPOJbl M  PEUIEHUU MpoOJEM  PAIMOHAIBLHOIO
MPUPOIOTIOIB30BAHUS, O BKJIQJI€ POCCUICKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraIme OUOJOTMYECKUEe TEPMUHBI M TOHSTHUS (PKU3HB, KJIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOpPEryJsilusi, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTb, POCT W Pa3BUTHUE), OMOJOTUUECKHE TEOPUU
(xknerounas teopus T. llIBanna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenactBeHHocTH T. Moprana), yuenuss (H. WM. BaBwioBa — o 1meHTpax
MHOT0oOOpa3usi M MPOUCXOXKACHUS  KYyJbTYPHBIX  PAcTEHUM),  3aKOHBI
(enrnHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHHUS, PACILEIJICHUS, YUCTOThI TaMeT,
HE3aBUCUMOTO HacieaoBaHus [. MeHzaensa, TOMOJOTHYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. . Bagunoga), MIPUHLIATIBL
(KOMIUIEMEHTApHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMH HAy4YHOTO IO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HWCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OIMUCAaHUE, W3MEpPEHUE,
HaOJFOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHbIC PU3HAKU: BUPYCOB, KJIIETOK MPOKAPHOT U
JYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHUCIIE
OakTepuil, rpuOOB, pPaCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB M CUCTEM
OpPraHOB pacTEHUil, >KMBOTHBIX, YEJIOBEKa, IPOLIECCOB KHU3HEAEATEILHOCTH,
NPOTEKAIOIIUX B OPraHW3Max PAaCTEHMI, KUBOTHBIX U YeJOBEKa, OMOJIOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (METAa0OIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCUHTE3a U XEMOCUHTE3A,
MHTO3a, Mei03a, raMeToreHes3a, SMOpHOreHes3a, MoCTIMOPHOHAIBHOTO Pa3BUTHS,
pPa3sMHOXEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHS  OpraHuzMa  (OHTOTreHEe3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3KCa, HICKYCCTBEHHOT'O 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIHSAMHU, CTPOSHHEM KJIETOK pa3HbIX TKaHeW M WX (QYyHKIUAMH, MEXIY
OpraHamMM M CHCTEMaMH OpraHOB Yy pACTEHHi, >KMBOTHBIX M 4YEJIOBEKa M UX
(GYHKIMAMH, MEXIy CHCTEMaMH OpPraHOB W HX (DYHKIUSAMH, MEXAY STanamu
oOMeHa BEIIECTB, 3TallaMy KJIETOUHOTO IIUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
dTallaMu SMOPUOHAILHOTO PAa3BUTHSA, TEHOTHIIOM M (DEHOTHNOM, (EHOTUIIOM U
dbakTopamu cpeibl OOUTaHUS;

YMEHUE BBISBIIATh OTIIMYUTEIbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, ’)KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIKME AapTyMEHTbI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJISl IOKA3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEMaTHUECKUX IPYIIIT;

yMEHHUE pemaTtbh OMOJOTHYECKUE 33a4H, BBISBISATH IPUUNHHO-CIICACTBEHHBIE
CBSI3U MEX[Y HCCIIEAYEeMbIMU OMOJIIOTHYECKUMU NPOIIECCaMU U SBJICHUSIMH, J€TIaTh
BBIBOIBI ¥ IPOT'HO3BI HA OCHOBAHUU TIOJTYYE€HHBIX PE3yJIbTATOB;

yMEHHE BBIMOJIHATH J1a0OpaTOPHBIE M MpPaKTUYECKHE pPAaOOTHI, COOIIOAThH
IpaBuJia Mpy padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THIOTE3bl, NPOBEPATH UX OSKCIEPUMEHTAILHBIMU
cpenctBaMu, (GOpMyJIHpYs Iellb HCCIEIOBaHUS, aHAIU3HPOBATh IOJYyYEHHBIC
pE3yIbTATHI U IETATh BBIBOIBI;

yMEHUE Y4YacTBOBAaTh B y4eOHO-MCCIIENOBATEILCKON PabOTe MO OMOJIOTHH,
SKOJIOTUM M MEIHIIMHE, MPOBOJUMON Ha 0a3ze IMIKOJBHBIX HAay4YHBIX OOILECTB, U
nyONIWYHO  TPEACTaBIATH  IMOJYyYEHHbIE  pe3yJbTaThl Ha  yUYEHHUYECKUX

KOH(EpEeHIINSX;
YMEHUE OIICHWBATh JTUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAHUNA B
obysacthu  OWOJIOTMM W MEIUIMHBI  (KJIOHMPOBaHUE,  HCKYCCTBEHHOE

OIUTIOIOTBOPEHUE, HAIPABICHHOE HM3MEHEHHE T'€HOMa W CO3JIaHWEe TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oynymied mpodeccrnoHanbHOM
JESTEIIbHOCTH B 00JIACTU OMOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SICTBA, MHUILEBOM MPOMBIIIEHHOCTH, YIUIyOJATh MO3HABATEIbHBIN
WHTEpEeC, HAIPaBJICHHBIN Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH Tpodeccuu u
NPOAODKeHHE OMOJIOTMYECKOTO O00pa3oBaHHsA B  OpraHU3alldsAX CPEIHETro
PO eCCHOHATILHOTO U BHICIIIETO OOpa30BaHUS.

[IpenmeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpeamera «buomorus» B 11
KJlacce TOJDKHBI OTPaXkKaTh:

c(OpPMHUPOBAHHOCTh 3HAHMA O MECTe€ W pOJIM OWONOTHMH B CHCTEME
€CTECTBCHHBIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTHUHBl MHpA, B TMO3HAHUM 3aKOHOB MPHUPOJBI M PEIICHUH 3KOJOTHYECKUX
npoOJieM 4YeloBEYeCTBa, a TaKXKe B PEIICHHH BOIPOCOB PaIMOHAIBHOIO
IPUPOIOTIONB30BaHUS, U B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPHUPOJE,
0011IeCTBY, YEJIOBEKY, O BKJIaJIE POCCUICKHX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHHY;

yMEHHE BJaJeTh CHUCTEMOW OMOJOTHMYECKUX 3HAHMW, KOTOpas BKIIOYAET
ompezeNieHusT W TMOHHUMAaHHME CYIIHOCTH OCHOBOMOJAralmux OHOJOTHYECKUX
TEPMUHOB M TOHSATUN (B, dKOocHUCTeMa, Ouocdepa), OHMOIOTrHYECKHE TEOPUH
(oBomrorimoHHas Teopust Y. JlapBuHa, CHHTETHYECKAsT TEOPHSI SBOIOINH), YUCHUS
(A. H. CeepuoBa — 0 nyTsx 1 HanpasieHUsx 3Boiounu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTHueckoro paBHoBecus Jx. Xapmu u B. BaitnOepra,
3apoasimeBoro cxoiactsa K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
AKOJIOTUYECKOM NHUpaMHIbl 3HEPruu), rumnote3bl (runore3a «mupa PHK» V.
['unbepra);

yMEHHE  BJaJe€Th  OCHOBHBIMH  METOAAMH  HAy4YHOTO0  TO3HAHMUS,
UCIOJIb3YEMBIMU B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX 00BEKTOB U HKOCHCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIIEPUMEHT), CIOcoO0aMu BBISIBICHUS U
OIICHKHM aHTPOIIOT€HHBIX U3MEHEHUH B TIPUPO/IE;

YMEHHE BBIACIATh CYLIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
DKOCUCTEM H Oumochepbl, CTaOMIM3UPYIONMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIJIOTIaTPUYECKOTO U CUMIATPUYECKOTO
BUJI000pa30BaHusl, BIUSHUS JABIKYIIUX CHJI ABOJIIOIMH Ha T€HOMOH/I MOMYIISIIHH,
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHusl, YepeOBaHUs HalpaBICHUIA
HBOJIIOLIUU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3M MEXAY MPOLECCAMH SBOJIOINH,
JIBUKYIIIMH CHJIAMH aHTPOIIOTE€HE3a, KOMIIOHEHTAMHU PAa3IMYHBIX SKOCHUCTEM H
MIPUCTIOCOOICHUSIMA K HUM OPTaHU3MOB;

YMEHHE  BBISABIATH  OTJIMYUTENIbHBIE  TPU3HAKH  JKUBBIX  CHCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K Cpelie OOWTaHWs, aOMOTHYECKUX U OMOTUYECKHX



KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBSI3¢d  OpPraHM3MOB B  COOOIIECTBAx,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIKME AapTyMEHTbI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJIS JOKA3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX T'PYIII, B3aUMOCBSI3U OPTAaHU3MOB U CpeJibl OOUTaHUsl, €JUHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUs MHOrooOpasusi BHIOB U
IKOCHCTEM KaK YCJIOBHS COCYILIECTBOBAHUS MIPUPOJBI U YEIOBEUYECTBA,

yMEHHUE peniaTh OMOJOTHYECKHUE 3a7]a4H, BhISIBISATh IPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXAY UCCIEAYEMbIMU OMOJIOTMYECKUMU MTPOLIECCAMHU U SIBJICHUSIMU, J€JIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTATOB;

yYMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpaKTHYECKHEe pPaOOTHI, COOIIOAThH
npaBuiia npu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000pPYA0BaHUEM;

YMEHUE BBIJIBUTaTh TUIOTE3bl, MPOBEPSATh HX OSKCHEPUMEHTAIbHBIMU
cpenctBamu, GopMyaupys 1edb HUCCIENOBAHMS, aHAIM3UPOBATH MOJYYEHHbBIC
pE3ynbTaThl U ICNIaTh BHIBOBL;

yMEHHE Yy4YacTBOBAaTh B y4EOHO-MCCIIENOBATEILCKON PabOTe MO OMOJIOTHH,
HKOJIOTUM U METUIMHE, MPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  MNOJYYEHHbIE  pE3yJIbTaTbl HAa  YYEHUYECKHX
KOH(EPEHIIUSIX;

yMEHHUE OIEHWBATh TUIMOTE3bI M TEOPUH O TMIPOUCXOXKICHUN KU3HU, YEJIOBEKa
¥ UYEJOBEUECKUX pac, O MPUYMHAX, MOCIEJACTBUSIX U CHOCO0ax MpeAoTBpAaIlECHUs
rJ100aJpHbIX U3MEHEHUH B Ouocdepe;

yMEHHUE OCYIECTBIIATh OCO3HAHHBIA BBIOOP Oyayiied mnpodeccruoHanbHOU
NEeATEIbHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTUH, IPUPOJIONIOJIb30BAHUS, METUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUM, CEJIbCKOTO XO3SiCTBA, MHIIEBON
MIPOMBITIUICHHOCTH, YIJIyOJISITh TIO3HABATEIbHBI WHTEPEC, HAMpaBJICHHBIN Ha
OCO3HAHHBIA  BBHIOOP  COOTBETCTBYIOIIEH  mpodeccMd W TPOJOHKEHHUE
OMOJIOTMYECKOT0 00pa30BaHMs B OpPTaHMU3ALMAX CpPeaHEro MpopeCcCUOHATBHOTO U
BBICIIIETO OOpa30BaHUS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne ni/n

HaumeHoBaHue pa3iesioB M TeM
NMPOrpamMMbl

KoanuecTBO 4acoB

Bcero

KonTposbHbIe
padoThI

IIpakTnyeckue
padoThI

DJIEeKTPOHHbIE
(undposbie)
o0pa3zoBaTe/ibHbIE

pecypchbl

buonorus xak Hayka

OneKTpoHHas
OubIMoTeKa 1Mo
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosorus. ...
Bupryanpnas
oOpasoBarenbHas
nabopaTopus

JKuBBIe cUCTEMBI U HX N3YUCHUC

OneKTpoHHas
O6ubIMoTeKa 1Mo
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosorus. ...
Bupryanpnas
oOpasoBarenbHas
nabopaTopus

buosorusa kinerku

0.5

DJIEKTPOHHAS
OubIMoTeKa 1Mo
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosorus. ...
Bupryanpnas
oOpasoBarenbHas
nabopaTopus

Xumu4ueckas opraHu3anus KJICTKU

10

DJIEKTPOHHAS
Oubnmoreka 1o




OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

Ctpoenue u GyHKIMH KIETKH

OneKTpoHHas
O6ubIMoTeKa 1Mo
OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

OOMeH BelecTB U IPEBpaIeHHE YHEPTUU B
KJIETKE

OneKTpoHHas
O6ubMoTeKa 1Mo
OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

HacnencrBennas nundopmariyst v peanusanus
€€ B KJIIETKE

0.5

OneKTpoHHas
O6ubIMoTeKa 1Mo
OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

JKU3HEeHHBIN UK KJIETKU

OneKTpoHHas
ouobIHoTeKa 1Mo
OUOJIOTHH ...
http://www.ebio.ru/index-




Lhtml. ... buosorus. ...
Buptyanbnas
oOpa3oBaTenbHast
nabopaTopus

Ctpoenue u GyHKIIMH OPraHU3MOB

17

1.5

DJIEKTPOHHAs
Ooubnmoreka 1o
OMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Buptyanbnas
oOpa3oBaTenbHast
nabopaTopus

10

Pa3mHOXeHMe U pa3BUTHE OPraHU3MOB

1.5

DJIEKTPOHHAS
Ooubnmoreka 1o
OMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Buptyanbnas
oOpa3oBaTenbHast
nabopaTopus

11

I'eneruka — HayKa O HAaCJICACTBCHHOCTHU U
HN3MCHYUBOCTHU OPTraHU3MOB

0.5

DJIEKTPOHHAs
Ooubnmoreka 1o
OMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Buptyanbnas
oOpa3oBaTenbHast
nabopaTopus

12

3aKOHOMEPHOCTHU HACJIEACTBEHHOCTH

10

DJIEKTPOHHAS
OuOIMOTEKA 110
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buonorus. ...
BuptyanbHas




oOpa3oBaTenbHast
nabopaTopus

13

3aKOHOMepHOCTI/I N3MEHYHUBOCTH

DJIEKTPOHHAs
Ooubnmoreka 1o
OMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

14

I'eneTnka JyenoBeka

0.5

DJIEKTPOHHAS
Ooubnmoreka 1o
OMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

15

Cenexkuusi OpraHu3MoOB

DJIEKTPOHHAS
Ooubnmoreka 1o
OMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

16

BroTexHOJIOrHMS U CHHTETHYECKAsT OMOJIOTHUs

DJIEKTPOHHAS
Ooubnumoreka 1o
OMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus




17 PesepBHOE Bpems

OneKTpoHHas
OubIMoTeKa 1Mo
OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

18 HUTOT

OneKTpoHHas
O6ubIMoTeKa 1Mo
OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

103

10

15




11 KIIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NMPOrpamMMbl

KoanuecTBO 4acoB

Bcero

KonTposbHbIe
padoThI

IIpakTnyeckue
padoThI

DJIEKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

3apoKJICHUE U Pa3BUTHE IBOJIOIIMOHHBIX
MPEJICTaBICHUI B OMOJIOTUU

OneKTpoHHas
OubIMoTeKa 1Mo
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosnorus. ...
Bupryanpnas
oOpasoBarenbHas
nabopaTopus

MukposBoitonus U €€ pe3ybTaThl

14

OneKTpoHHas
O6ubIMoTeKa 1Mo
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosorus. ...
Bupryanpnas
oOpasoBarenbHas
nabopaTopus

MakposBoitonus U €€ pe3ybTaThl

OneKTpoHHas
OubIMoTeKa 1Mo
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosorus. ...
Bupryanpnas
oOpasoBarenbHas
nabopaTopus

[TponcxoXIeHHE U Pa3BUTHUE JKU3HH Ha
3emiie

15

1.5

OneKTpoHHas
ouobIHoTeKa 1Mo
OHOJIOTHH ...
http://www.ebio.ru/index-




Lhtml. ... buosorus. ...
Buptyanbnas
oOpa3oBaTenbHast
nabopaTopus

[TporcxoxkaeHne YeIoBeKa — aHTPOIIOTEHE3

10

DJIEKTPOHHAs
Ooubnmoreka 1o
OMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Buptyanbnas
oOpa3oBaTenbHast
nabopaTopus

DKonorus — HayKa O B3aMMOOTHOIICHUAX
OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CHCTEM
OKpYXKaroIle cpenou

0.5

DJIEKTPOHHAS
Ooubnmoreka 1o
OMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Buptyanbnas
oOpa3oBaTenbHast
nabopaTopus

Opranusmsl 1 cpeia 0OUTaHus

1.5

DJIEKTPOHHAs
Ooubnmoreka 1o
OMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Buptyanbnas
oOpa3oBaTenbHast
nabopaTopus

DKOJIOTHS BUJIOB U TOMYISIUN

0.5

DJIEKTPOHHAS
OuOIMOTEKA 110
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buonorus. ...
BuptyanbHas




oOpa3oBaTenbHast
nabopaTopus

DKOJIOrus COOOMIECTB. DKOJIOTHUECKUE
CUCTEMBI

12

0.5

DJIEKTPOHHAs
Ooubnmoreka 1o
OMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Buptyanbnas
oOpa3oBaTenbHast
nabopaTopus

10

buocdepa — rmobdansHas skocucTema

DJIEKTPOHHAS
Ooubnmoreka 1o
OMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Buptyanbnas
oOpa3oBaTenbHast
nabopaTopus

11

UYenoBek 1 OKpysKaromas cpeaa

DJIEKTPOHHAS
Ooubnmoreka 1o
OMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Buptyanbnas
oOpa3oBaTenbHast
nabopaTopus

12

PezepBHOE Bpems

DJIEKTPOHHAS
Ooubnumoreka 1o
OMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Buptyanbnas
oOpa3oBaTenbHast
nabopaTopus




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposibHbIe
padoThI

IIpakTHyeckue
padoThI

DJIEeKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Buosorus kak KOMIUIEKCHas! HayKa U KaKk
4acTh COBPEMEHHOT0 00IIIecTBa

OneKTpoHHas
OubIMoTeKa 1Mo
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosorus. ...
Bupryanpnas
oOpasoBarenbHas
nabopaTopus

JKuBBIe cuCcTEMBI M MX CBOMCTBA

OneKTpoHHas
OubIMoTeKa 1Mo
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosorus. ...
Bupryanpnas
oOpasoBarenbHas
nabopaTopus

YpoBHEBas OpraHu3anus ;KUBbIX CUCTEM

DJIEKTPOHHAS
O6ubIMoTeKa 1Mo
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosorus. ...
Bupryanpnas
oOpasoBarenbHas
nabopaTopus

HcTopust OTKPBITHS U U3YYEHUSI KIETKHU.
Knerounas Teopus

DJIEKTPOHHAS
Ooubamoreka 1o




OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosnorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

Mertoabl MOJNIEKYJISIPHON U KJIETOYHON
ouonoruun. [Ipaktudeckas padora «M3ydenne
METOJIOB KJIETOYHON OHOIOTHH
(xpomatorpadus, anexTpodopes,

g depeHmaIbHoe HeHTpU(yrupoBaHue,
[TLP)»

0.5

OneKTpoHHas
OubIMoTeKa 1Mo
OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

XUMHYECKHH COCTAB KJIETKHU

OneKTpoHHas
O6ubIMoTeKa 1Mo
OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

MI/IHepaJIBHBIe BCIICCTBA KIJIICTKHU, UX
Ouosornueckas poib

OneKTpoHHas
O6ubIMoTeKa 1Mo
OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

Opranudeckue BemecTBa KIETKU — OCIKH.
JlaGopaTtopHnas pabora «O0HapykeHHe OEITKOB
C TIOMOIIIbIO KAY€CTBEHHBIX PEAKITHIN)

0.5

OneKTpoHHas
ouobHoTeKa 1o
OHOJIOTHH ...
http://www.ebio.ru/index-




Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

CaoiicTBa, knaccupukaius u GyHKIIU OSTKOB

DJIEKTPOHHAS
OuOIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosnorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

10

OpFaHI/ILIeCKI/Ie BCIICCTBA KJIICTKHU — YIJICBOALI

DJIEKTPOHHAS
OuOIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

11

OpFaHI/I‘IeCKI/Ie BC€IICCTBA KJICTKU — JIMIIUbI

DJIEKTPOHHAS
OubIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosnorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

12

Hyxneunossie kucnotsl. JJHK u PHK.
JlaGopaTtopHnas pabora «McciaenoBanue
HYKJIEMHOBBIX KHCIIOT, BBIZICICHHBIX U3 KJIETOK
Pa3IUYHBIX OPTaHU3MOBY

0.5

DJIEKTPOHHAS
OubIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
BupryanbHas




oOpa3oBaTenbHast
nabopaTopus

13

Crpoenue u pynkuuu ATO. Ipyrue
nykieosuarpudocdars (HTD)

DJIEKTPOHHAS
OuOIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

14

CexsennpoBanue JJHK. Metoasl renomuku,
TPAHCKPUIITOMUKH, IPOTEOMUKHU

DJIEKTPOHHAS
OubIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

15

MeTozbl CTPYKTYpHON OHOJIOTUH

DJIEKTPOHHAS
OubIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

16

Tunsl knetok. [IpokapuoTnyueckas KieTka

DJIEKTPOHHAS
OubIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus




17

CtpoeHune 2yKapuoTHUECKOMN KIETKH.
[IpakTuueckas padota «M3ydyeHne cBOWCTB
KJICTOYHOM MeMOpaHbI»

0.5

OneKTpoHHas
OubIMoTeKa 1Mo
OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

18

IToBepXHOCTHBIN anmapaT KJIETKU

OneKTpoHHas
OubIMoTeKa 1Mo
OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

19

OnHOMeMOpaHHbIE OPraHOUIbI KIETKH.
[IpakTueckas padota «M3ydeHne NBHKEHHUS
LIUTOIJIa3MbI B PACTUTENIBHBIX KIETKAX)

0.5

OneKTpoHHas
oubHoTeka 1mo
OHOJIOTHH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

20

[TomyaBTOHOMHBIE OPTAHOUIBI KJIETKH:
MUTOXOHJIPHH, TIacTu bl JlabopaTopHas
pabora «HMccnenoBanue miazMonnsa u
JIETJIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)»

0.5

OneKTpoHHas
oubHoTeka 1mo
OHOJIOTHH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

21

HememOpaHHbIe OpraHOu/Ibl KIETKU

OneKTpoHHas
ouobmoTeKa 1o




OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosnorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

22

Crtpoenue u GyHKIHH spa

OneKTpoHHas
OubIMoTeKa 1Mo
OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

23

CpaBHUTENNBbHAS XapaKTEPUCTHKA KIETOK
aykapuoT. JJaboparopnas padora «3yuenune
CTPOCHUA KJICTOK PA3JIMYHBIX OPTaHU3MOB»

0.5

OneKTpoHHas
oubHoTeka 1mo
OHOJIOTHH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

24

ACCUMMIISIINS U TUCCUMHUIISIIS — JIBE
CTOpOHBI MeTaboau3Ma. Turmbsl ooOMeHa
BemecTB. JlabopaTopHas pabora «3ydueHue
KaTaJTUTHYECKON aKTUBHOCTU (DePMEHTOB (Ha
pUMeEpe aMHJIa3bl WIIA KaTalla3bl)»

OneKTpoHHas
ouobHoTeKa 1o
OHOJIOTHH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

25

DepMEHTAaTUBHBIN XapaKTep PeaKkLui
KJIETOYHOTO MeTabonu3Mma. JlaboparopHas
pabota «M3y4yenue pepMeHTaTUBHOTO
paciIenieHusl IepoKCUAa BOJI0OpoJia B

0.5

DJIEKTPOHHAS
OubIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-




PACTUTCIIbHBIX U JKUBOTHBIX KJICTKAX»

Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

26

benku-akTHBaTOphI U OENKHU-UHTHOUTOPHI

DJIEKTPOHHAS
OuOIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosnorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

27

ABTOTpOGHBII THIT OOMEHa BEIIECTB

DJIEKTPOHHAS
OuOIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

28

dortocunTes

DJIEKTPOHHAS
OubIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosnorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

29

XemocuHtes. JlaboparopHas padoTa
«CpaBHeHHeE MPo1IeccoB POTOCUHTE3A U
XEMOCHHTE32

0.5

DJIEKTPOHHAS
OubIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
BupryanbHas




oOpa3oBaTenbHast
nabopaTopus

30

AHa’poOHbBIE OpraHu3Mbl. Busl OposkeHus.
JlaGopaTtopHnas pabota «CpaBHEHHE TIPOIIECCOB
OpO>KEHUSI U JABIXaHUS

DJIEKTPOHHAS
OuOIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Buptyanbnas
oOpa3oBaTenbHast
nabopaTopus

31

AdpoOHBIE OpraHU3MBL. JTarbl
SHEPTreTHYECKOro oOMeHa

DJIEKTPOHHAS
OubIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Buptyanbnas
oOpa3oBaTenbHast
nabopaTopus

32

OHeprusi MeMOPaHHOTO TPaJUEeHTA IIPOTOHOB.
Cunrte3 AT®: paborta nporoHHot ATD-
CHUHTAa3blI

DJIEKTPOHHAS
OubIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Buptyanbnas
oOpa3oBaTenbHast
nabopaTopus

33

PeaKI_[I/II/I MaTpUYIHOI'O CMHTE3a

DJIEKTPOHHAS
OubIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Buptyanbnas
oOpa3oBaTenbHast
nabopaTopus




34

Tpanckpunuus — MatpudHbiid cuaTe3 PHK

OneKTpoHHas
OubIMoTeKa 1Mo
OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

35

Tpaucnsauus u e€ sramnbl

OneKTpoHHas
OubIMoTeKa 1Mo
OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

36

Komupoanue amuHokucnot. Ponb pubocoMm B
OonocuHTese OelKa

OneKTpoHHas
O6ubIMoTeKa 1Mo
OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

37

Opranuzanys reHoMa y IpoKapuoT 1
JYKapuoT

OneKTpoHHas
OubIMoTeKa 1Mo
OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

38

MonexysipHble MEXaHU3MBI SKCIIPECCUU
TCHOB y 3YKapHOT

OneKTpoHHas
ouobmoTeKa 1o




OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosnorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

39

Bupycel — BHeKi1eTOUHBIC (OPMBI )KU3HU U
obnuraTHbIe mapa3uThl. [IpakTuueckas padora
«Co3znianue MozieNid BUpycay

0.5

OneKTpoHHas
OubIMoTeKa 1Mo
OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

40

Bupychsie 3a601eBaHus yeiOBeKa, KUBOTHBIX,
pacteHui

OneKTpoHHas
O6ubIMoTeKa 1Mo
OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

41

HanortexHonoruu B OMOJIOTHH U MEIULINHE

OneKTpoHHas
ouobHoTeKa 1o
OUOJIOTHH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

42

JKU3HEeHHBIN UK KJIETKU

OneKTpoHHas
ouobHoTeKa 1o
OUOJIOTHH ...
http://www.ebio.ru/index-




Lhtml. ... buosorus. ...
Buptyanbnas
oOpa3oBaTenbHast
nabopaTopus

43

Marpuunsiii cuate3 JJHK

DJIEKTPOHHAS
Ooubnmoreka 1o
OMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosnorus. ...
Buptyanbnas
oOpa3oBaTenbHast
nabopaTopus

44

Xpomocomsl. Jlaboparoprast pabota
«M3yueHre XxpoMOCOM Ha TOTOBBIX
MUKpOIpenapaTax

0.5

DJIEKTPOHHAS
OuOIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Buptyanbnas
oOpa3oBaTenbHast
nabopaTopus

45

Jlenenue KJI€TKH — MHUTO3

DJIEKTPOHHAS
OubIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosnorus. ...
Buptyanbnas
oOpa3oBaTenbHast
nabopaTopus

46

Tuns! keTok. KapuoknHes U IUTOKHHE3.
JlaGopaTtopHnas pabora «Habmronenune Mmuto3a
B KJIETKaX KOHYMKA KOpEIIKa JTyKa (Ha
TOTOBBIX MHUKPOIIpETiaparax)»

0.5

DJIEKTPOHHAS
OubIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Buptyanbnas




oOpa3oBaTenbHast
nabopaTopus

47

PGFYJ'IHL[I/IH JKH3HCHHOI'O IUKJIa KJIICTOK

DJIEKTPOHHAS
OuOIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

48

OpranusM Kak eIMHOE 11eJI0e

DJIEKTPOHHAS
OubIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

49

Tkanu pacrenuii. Jlaboparopnas pabora
«3ydeHne TKkaHeH pacTeHHIN

0.5

DJIEKTPOHHAS
OubIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

50

TkaHu )XKHBOTHBIX U YenoBeka. JlabopaTopHas
pabota «M3yueHnne TKaHeH )KUBOTHBIX)

0.5

DJIEKTPOHHAS
OubIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus




51

Opranbl. Cucremsl opranos. JlaboparopHas
pabota «/3y4yeHrne opraHoB IIBETKOBOTO
pacTeHusD

0.5

OneKTpoHHas
OubIMoTeKa 1Mo
OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

52

Onopa Tena opraHu3MoB

OneKTpoHHas
OubIMoTeKa 1Mo
OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

53

JIBr>kKeHrEe OpraHu3MOB

OneKTpoHHas
O6ubIMoTeKa 1Mo
OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

54

[Iuranue opraHu3mMoB

OneKTpoHHas
oubHoTeka 1mo
OHOJIOTHH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

55

IIutanue MO3BOHOYHBIX KUBOTHHIX.
HI/IH_IeBapI/ITeJ'IBHaSI CHUCTEMA YCIIOBCKaA

OneKTpoHHas
ouobmoTeKa 1o




OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosnorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

56

JlprxaHue opraHu3MoB

OneKTpoHHas
OubIMoTeKa 1Mo
OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

57

I[BIX&HI/IC IIO3BOHOYHBIX XXUBOTHBIX U
YCIO0BCKa

OneKTpoHHas
O6ubIMoTeKa 1Mo
OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

58

TpaHCTOPT BENMIECTB Y OPraHU3MOB

OneKTpoHHas
ouobHoTeKa 1o
OUOJIOTHH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

59

KpoBenocHast cuctema nmo3BOHOUYHBIX
KUBOTHBIX U Y€JIOBEKa

OneKTpoHHas
ouobHoTeKa 1o
OUOJIOTHH ...
http://www.ebio.ru/index-




Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

60

Briaenenue y opranu3sMoB

DJIEKTPOHHAS
OuOIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosnorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

61

3anmra y OpraHu3MoB

DJIEKTPOHHAS
OuOIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

62

I/IMMYHHaSI CUCTEMA YCIIOBECKa

DJIEKTPOHHAS
OubIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosnorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

63

Pa3npaxuMocTh U peryssnus y OpraHu3MoB

DJIEKTPOHHAS
OubIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
BupryanbHas




oOpa3oBaTenbHast
nabopaTopus

64

I'ymopanbHas peryssnus 1 3HAOKpUHHAS
CUCTEMA )KUBOTHBIX U YEJIOBEKA

DJIEKTPOHHAS
Ooubnmoreka 1o
OMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

65

@DopMbl pa3MHOKEHHUS OPraHU3MOB

DJIEKTPOHHAS
Ooubnmoreka 1o
OMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

66

[TonoBoe pa3mMHOXKEHUE

DJIEKTPOHHAS
OubIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

67

Meiios

DJIEKTPOHHAS
OubIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus




68

["ameTorenes. OOpa3oBaHHe U pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas paborta
«/3yueHue cTpoeHHUs MOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKPOIIpENapaTax»

0.5

OneKTpoHHas
OubIMoTeKa 1Mo
OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

69

NunuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOTIEHE3

OneKTpoHHas
OubIMoTeKa 1Mo
OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

70

3akyagKka OpraHoB U TKaHEH U3 3apOJIbIILEBbIX
JIMCTKOB

OneKTpoHHas
O6ubIMoTeKa 1Mo
OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

71

Poct u pa3Butue xuBoTHBIX. JlabopaTopHas
pabota «BblsiBIeHNE MPU3HAKOB CXOJCTBA
3apoAbIIEH MO3BOHOYHBIX ) KUBOTHBIX)

0.5

OneKTpoHHas
OubIMoTeKa 1Mo
OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

72

PasMHOXeHUE U pa3BUTHE PACTCHUM.
JlabopaTtopHast pabota «CTpoeHue OpraHoB

0.5

OneKTpoHHas
ouobmoTeKa 1o




PASMHOXKCHU A BBICIIUX paCTeHHﬁ))

OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosnorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

73

Hcropus ctaHOBIIEHHS U pa3BUTUS T€HETUKU
KaK HayKH

OneKTpoHHas
OubIMoTeKa 1Mo
OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

74

OCHOBHBIE IMOHSITUI U CUMBOJIBI T€HETUKH.
JlaGopaTtopHast pabota «Ipo3zoduia kak
00BEKT TEHETUYECKUX UCCIICIOBAaHUIN

0.5

OneKTpoHHas
oubHoTeka 1mo
OHOJIOTHH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

75

3aKOHOMEPHOCTH HaCIIeIOBaHHS TPH3HAKOB.
MoHornbpuaHOe CKpeIrBaHue.
[IpakTrueckas padota "U3yuenue
PE3YyJILTAaTOB MOHOFI/I6pI/I[[HOI‘O CKpCIIUBaHUA
y npo3o¢puier"

0.5

OneKTpoHHas
ouobHoTeKa 1o
OHOJIOTHH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

76

HHTOHOI‘H‘IGCKHG OCHOBBI MOHOFI/I6pI/II[HOFO
CKpCIIUBaHUA

OneKTpoHHas
ouobHoTeKa 1o
OHOJIOTHH ...
http://www.ebio.ru/index-




Lhtml. ... buosorus. ...
Buptyanbnas
oOpa3oBaTenbHast
nabopaTopus

77

AHanusupytolee ckpenuBanue. Hermomnnoe
JIOMUHUPOBaHHE

DJIEKTPOHHAS
Ooubnmoreka 1o
OMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosnorus. ...
Buptyanbnas
oOpa3oBaTenbHast
nabopaTopus

78

Jurubpunnoe ckpemuBanue. [lpakrnueckas
pabota «/3y4yeHune pe3yibTaToB
JUTHOPUIHOTO CKPEIMBAHUS Y IPO30(DHIBDY

0.5

DJIEKTPOHHAS
Ooubnmoreka 1o
OMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Buptyanbnas
oOpa3oBaTenbHast
nabopaTopus

79

]_[I/ITO.HOI‘I/I‘IGCKI/IG OCHOBBI I[I/IFI/I6pI/II[HOFO
CKpCIIMBaHUA

DJIEKTPOHHAS
Ooubnmoreka 1o
OMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosnorus. ...
Buptyanbnas
oOpa3oBaTenbHast
nabopaTopus

80

CHGHHGHHOG HaCJICAOBAaHUC IPU3HAKOB

DJIEKTPOHHAS
OubIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Buptyanbnas




oOpa3oBaTenbHast
nabopaTopus

81

XpoMOCOMHasI TEOpHST HACIIEACTBEHHOCTH

DJIEKTPOHHAS
Ooubnmoreka 1o
OMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

82

I'enetuka noma

DJIEKTPOHHAS
Ooubnmoreka 1o
OMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

83

I'eroTnn xak OEJIOCTHasA CUCTEMaA

DJIEKTPOHHAS
OubIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

84

I'eneTndeckuii KOHTPOJIb PA3BUTHUS PACTCHU,
JKUBOTHBIX U YEIJIOBEKA

DJIEKTPOHHAS
OubIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus




85

H3MeHunBOCTh MpU3HAKOB. Busl
N3MEHUYNBOCTH

OneKTpoHHas
OubIMoTeKa 1Mo
OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

86

MoaudukarmonHas ”3MEHUYNBOCTh

OneKTpoHHas
OubIMoTeKa 1Mo
OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

87

BapuaunoHHslil psii 1 BapuallMOHHAs! KpUBAs.
JlaboparopHas pabota «lccrnenoBanue
3aKOHOMEPHOCTEH MOAN(PUKAITMOHHON
n3mMeHYnBOCTH. [locTpoeHre BaprallmOHHOTO
psna U BapuallMOHHOW KPUBOID)

0.5

OneKTpoHHas
oubHoTeka 1mo
OHOJIOTHH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

88

I'enoTunuyeckas U3MEHUMBOCTb.
KoMOnHaTHBHAs N3MEHYHNBOCTE

OneKTpoHHas
oubHoTeka 1mo
OHOJIOTHH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

89

MyTannoHHas U3MeHUMBOCTh. [IpakTnueckas
pabora «MyTamuu y 1po30¢uisl (Ha TOTOBBIX

0.5

OneKTpoHHas
ouobmoTeKa 1o




MUKpOIIpenaparax)»

OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosnorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

90

3aKOHOM€pHOCTI/I MYTAlIMOHHOTI'O ITpo1IeCcCa.
ONHUIeHeTHKA U SDIIMTCHOMHUKA

OneKTpoHHas
OubIMoTeKa 1Mo
OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

91

I'eneruka uenoseka. [IpakTudeckas pabora
«CocraBiieHue U aHAJIN3 POIOCITOBHOM

0.5

OneKTpoHHas
O6ubIMoTeKa 1Mo
OHMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

92

MeTtoapl METUIIMHCKON T'€HETUKH

OneKTpoHHas
ouobHoTeKa 1o
OHOJIOTHH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus

93

3HaquI/Ie MeI[HI.[PIHCKOfI TCHCTHUKU B
NPEIOTBPALICHUN U JICYEHUU TeHETUIECKHUX
3200J1€BaHUI YEJIOBEKA

OneKTpoHHas
ouobHoTeKa 1o
OHOJIOTHH ...
http://www.ebio.ru/index-




Lhtml. ... buosorus. ...
Buptyanbnas
oOpa3oBaTenbHast
nabopaTopus

94

OcHoBHBIE TIOHATHUS cenekiuu. JlaboparopHas
pabota «3yueHue copToB KyJIbTYPHBIX
pacTeHM ¥ MOPOJ JOMALTHUX KUBOTHBIX)»

0.5

DJIEKTPOHHAS
Ooubnmoreka 1o
OMOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buosnorus. ...
Buptyanbnas
oOpa3oBaTenbHast
nabopaTopus

95

MeToap! ceaeKIIMOHHON paboTHI.
JlaGopaTtopHnast pabota «M3yueHne MeTo10B
CEJICKLIUH PACTECHUI»

0.5

DJIEKTPOHHAS
OuOIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Buptyanbnas
oOpa3oBaTenbHast
nabopaTopus

96

JloCTH>KEeHMS CeJIEKIUU PACTECHUHN U
*KUBOTHBIX. [IpakTrueckas padota «[IpuBuBKa
pacTeHuin»

DJIEKTPOHHAS
OubIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosnorus. ...
Buptyanbnas
oOpa3oBaTenbHast
nabopaTopus

97

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE
TEHETUUYECKUX PECYPCOB

DJIEKTPOHHAS
OubIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Buptyanbnas




oOpa3oBaTenbHast
nabopaTopus

98

BuoTexHonorus Kak Hayka U oTpacib
npousBoacTBa. [IpakTiueckas pabora
«M3y4yeHne 00beKTOB OMOTEXHOIOT U

0.5

DJIEKTPOHHAS
OuOIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Buptyanbnas
oOpa3oBaTenbHast
nabopaTopus

99

OcHOBHBIE HaNpaBIEHUS CHHTETUYECKOU
ounoJIorun

DJIEKTPOHHAS
OubIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Buptyanbnas
oOpa3oBaTenbHast
nabopaTopus

100

XpOMOCOMHas U T€HHasl HHKEHEepUs

DJIEKTPOHHAS
OubIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Buptyanbnas
oOpa3oBaTenbHast
nabopaTopus

101

MeauiuHcKre OMOTEXHOIOT I

DJIEKTPOHHAS
OubIMOTEKA 110
OHOJIOTHUH ...
http://www.ebio.ru/index-

Lhtml. ... buosorus. ...
Buptyanbnas
oOpa3oBaTenbHast
nabopaTopus




PesepHblit ypok. [loBTopenue, 06001meHue,

OneKTpoHHas
ouobmoTeKa 1mo
OHOJIOTHH ...
http://www.ebio.ru/index-

1 0
102 cUCTEMaTH3alus 3HaHUH 1.html. ... buonorus. ...
Bupryanbnas
oOpa3oBaTenbHast
nabopaTopus
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 13.5




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposabHubie
padoTsbI

IIpakTnyeckue
padoTshI

DJIEeKTPOHHBIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

OomonnonHas teopus Y. Jlapsuna

OneKTpoHHas
OubIMoTEKA 10
OHMOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosorwus. ...
Bupryanbsnas
oOpazoBarenbHas
JabopaTopus

JIBHOKYIIIME CHIIBI SBOJIIOIIMUA BUIOB 110 Y.
JapBuny

OneKTpoHHas
OubIMoTEKA 10
OHMOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosnorwus. ...
Bupryanpnas
oOpazoBarenbHas
JabopaTopus

Bboprba 3a cymecTBoBaHue, €CTECTBEHHBIN U
MCKYCCTBEHHBII 0TOOD

OneKTpoHHas
OubIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosorwus. ...
Bupryanbsnas
oOpazoBarenbHas
JabopaTopus

DopMUPOBAHUE CUHTETUYECKON TEOPHUH
3BOJOIHUHN

OneKTpoHHas
oubaHnoTeKka mo
OHOJIOTHH ...
http://www.ebio.ru/index-




L.html. ... buosorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

DTarbl H3BOJIIOIIMOHHOTO Mpolecca:
MUKPO3BOJIIONUS U MAaKPOIBOJIOLIUS

DJIEKTpOHHAA
6ubIHMoTeKa mo
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

[Tonmynsauus — sneMeHTapHast eqMHHLA
BOIIOINH

DJIEKTpOHHAA
6ubIHMoTeKa mo
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopus

3aKOH reHeTUYECKOro paBHOBecHs JIK.
Xapnau, B. BaiinGepra. Jlaboparopuas pabota
«BpIsIBIEHNE U3MEHYMBOCTH Y 0OCOOEH OJTHOTO
BUJIA»

0.5

DJIEKTpOHHAA
6ubIMoTeKa 1m0
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

DneMeHTapHbIe (GaKTOPHI IBOTIOLHUU

DJIEKTpOHHAA
6ubIMoTeKa mo
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
BuptyanbHas




oOpa3zoBarenpHas
nmabopaTopus

D¢ ekt ocnoBarens. IpdexT OyTHIIOUHOTO
TOpJIBIIIKA

DJIEKTpOHHAA
6ubIHMoTeKa mo
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopus

10

Murpauyu. M30a0uu nomyJisiiun:
reorpaduyeckas, OnoorundecKas

DJIEKTpOHHAA
6ubIMoTeKa 1m0
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopus

11

EcrecTBeHHBII 0TOOp — HaNpaBIAIOMINN
(hakTOp IBOIOIUHN

DJIEKTpOHHAA
6ubIMoTeKa mo
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopus

12

[TonoBoii oT60Op

DJIEKTpOHHAA
6ubIMoTeKa mo
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
Bupryanbnas
oOpa3zoBarenbpHas
nmabopaTopus




13

[Tpucrnoco0aeHHOCTh OPraHU3MOB KaK
pe3ynbTar MuKpodBoonun. JlaboparopHas
pabora «M3yuenue apomopdo30B u
WIAOAANTAlUi Y PACTEHUN U JKUBOTHBIX)

0.5

OneKTpoHHas
OubIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopust

14

[Tpumepbl IPUCTIOCOOICHHUH Y OPTraHU3MOB:
Mopdoioruaeckue, GU3H0IOTHIECKHE,
OMOXMMUYECKHUE, TIOBEICHUECKHUE.
Jlaboparopnast pa6ota «I[IpucnocobaeHus
OpPraHU3MOB M UX OTHOCHUTEIHHAS
11eJIECO00PA3HOCTHY

0.5

OneKTpoHHas
OubIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosnorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

15

Bupn, ero kpurepuu u CTpyKTypa.
Jlaboparopnast pabota «CpaBHEHHE BUIOB 110
MOp(}OITOTHIeCKOMY KPUTEPHIO)

0.5

OneKTpoHHas
OubIMoTeKa 1Mo
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopust

16

CrpykTypa Buga

OneKTpoHHas
OubIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosnorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

17

Bunoobpa3oBanue kak pe3ysibTaT
MHUKPO3BOJIOLUU

OneKTpoHHas
oubIHMoTeKka mo




OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buomorwus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

18

CBi13p MHKPO3BOJIIOIWHA U SITUACMHUOJIOTUH

OneKTpoHHas
OubIMoTeKa 1Mo
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buomorwus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopus

19

Makpossontouus. [laneontonornueckue
METO/IbI U3YUYEHHS IBOTIOIUN

OneKTpoHHas
OubIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buomorwus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

20

buoreorpaduyeckue METOIbI U3YUCHHUS
3BOJIIOLUN

OneKTpoHHas
OubIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buomorwus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopust

21

OMOPHOJIOTHUECKUE U CPABHUTEIBHO-
Mopdonoruueckre MeTo1bl U3yueHus
IBOJIIOLIMH

OneKTpoHHas
oubIHnoTeKka mo
OHOJIOTHH ...
http://www.ebio.ru/index-




L.html. ... buosorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

22

MonekyIIsipHO-TeHETUYECKHE,
OMOXMMHUYECKNE U MAaTEMAaTUUYECKNUE METO/IbI
U3Y4YEHUs DBOJIIOLUU

DJIEKTpOHHAA
OnOIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

23

OO6mre 3aKOHOMEPHOCTH YBOJTIOIHH

DJIEKTpOHHAA
OnOIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopus

24

AnanTtuBHas paguanus. HepaBHoMepHOCTB
TEMIIOB DBOJIOLIUH

DJIEKTpOHHAA
OnOIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

25

HayudHble rUIIOoTe3bl IPOUCXOXKICHUS KHU3HU
Ha 3emiie

DJIEKTpOHHAA
OnOIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosorus. ...
BuptyanbHas




oOpa3zoBarenpHas
nmabopaTopus

26

JloHay4HbIe NPEACTABIEHHUS O 3aPOKICHUU
YKA3HU

DJIEKTpOHHAA
6ubIHMoTeKa mo
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopus

27

OCHOBHBIE 3Tanbl HEOPTaHUYECKOW IBOJTIOIIUU

DJIEKTpOHHAA
6ubIMoTeKa 1m0
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopus

28

I'nnotessr 3apOKACHUA )KU3HU

DJIEKTpOHHAA
6ubIMoTeKa mo
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopus

29

Hctopus 3emiin 1 METOABI €€ U3yUEHUS.
Jlaboparopnas pabota «/3ydenne u
OTMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpraHUu3MOB)

0.5

DJIEKTpOHHAA
6ubIMoTeKa mo
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
Bupryanbnas
oOpa3zoBarenbpHas
nmabopaTopus




30

HauanbHbie 3Tanbl OpraHuyecKoi 3BOTIOLINHT

OneKTpoHHas
OubIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopust

31

DBOJIIOLHS DYKAPUOT

OneKTpoHHas
OubIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosnorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

32

OCHOBHBIE 3TaIbl HBOJIIOLUN PACTUTEIBHOTO
mupa. [Ipaktuueckas padora «3yuenue
0COOEHHOCTEH CTPOEHUS PaCTEHUHN Pa3HbIX
OTJIEJIOBY

0.5

OneKTpoHHas
OubIMoTeKa 1Mo
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosorus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopust

33

OCHOBHBIE 3TaNbl 9BOJIIOLUHA JKUBOTHOI'O MUpa

OneKTpoHHas
OubIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosnorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

34

DBoIOIMS )KUBOTHBIX. [IpakTryeckas pabora
«M3ydyeHne ocoOEHHOCTEH CTpOCHUS

0.5

OneKTpoHHas
oubIHMoTeKka mo




IIO3BOHOYHbIX ) XKMBOTHBIX)

OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosnorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

35

PazButue xu3Hu Ha 3emMIie 1o 3pam U
nepuojam

OneKTpoHHas
OubIMoTeKa 1Mo
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosnorus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopus

36

MaccoBble BBIMUPAHHS — HKOJIOTHYECKUE
KPHU3HCHI MPOILIOTO

OneKTpoHHas
OubIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosnorus. ...
Bupryanbnas
oOpa3zoBarenbpHas
nmabopaTopus

37

CoBpeMEHHBIH 3KOJIOTUYECKUI KPU3HUC, ET0
0COOEHHOCTH

OneKTpoHHas
OubIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosnorus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopust

38

CoBpeMeHHasl CHCTEMa OPraHUYEeCKOT0o
MIPOIILIIOTO

OneKTpoHHas
oubIHnoTeKka mo
OHOJIOTHH ...
http://www.ebio.ru/index-




L.html. ... buosorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

39

OCHOBHBIE CHCTEMATUYECKHE TPYTIIIbI
OpPraHUu3MOB

DJIEKTpOHHAA
6ubIHMoTeKa mo
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

40

AHTpPOIOJIOTHS — HayKa O 4YeJIOBEeKe

DJIEKTpOHHAA
6ubIHMoTeKa mo
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopus

41

Pa3BuTue npeacraBiieHu 0 TPOUCXOKICHUU
yeJoBeKa

DJIEKTpOHHAA
6ubIMoTeKa 1m0
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

42

MecTo 4yenoBeka B CUCTEME OPraHUIECKOTO
mupa. JlaboparopHas padora «M3ydeHue
0CcOOEHHOCTEH CTPOCHMS CKEJeTa YeIOBeKa,
CBSI3aHHBIX C TIPSIMOXOKICHAEMY

0.5

DJIEKTpOHHAA
6ubIMoTeKa mo
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosorus. ...
BuptyanbHas




oOpa3zoBarenpHas
nmabopaTopus

43

JIBMOKyIIHE CUJIbl aHTPOIIOTeHe3a

DJIEKTpOHHAA
OnOIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buonorus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopus

44

CooTHo1leHrne OMOIOrMUECKUX U COLMAIbHBIX
(haKTOpOB B aHTPOIIOTEHE3E

DJIEKTpOHHAA
OnOIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buonorus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopus

45

OCHOBHBIE CTagUH AHTPOIIOTCHE3a

DJIEKTpOHHAA
OnOIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buonorus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopus

46

ITaneoreneTrnka 1 majcorecHOMHUKaA

DJIEKTpOHHAA
OnOIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buonorus. ...
Bupryanbnas
oOpa3zoBarenbpHas
nmabopaTopus




47

OBOTIOIHS COBpPEMEHHOI'O YCIIOBCKA

OneKTpoHHas
OubIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopust

48

Yenoseueckue pacel. [IpakTrueckas pabota
«3yueHne 3KOJIOTMYECKUX afanTaiuil
yeJI0BEKay

0.5

OneKTpoHHas
OubIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosnorus. ...
Bupryanbnas
oOpa3zoBarenbpHas
nmabopaTopus

49

Menc;mcunmmﬂapﬂme MCETOABI
AHTPOIIOJIOTUHN

OneKTpoHHas
OubIMoTeKa 1Mo
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopust

50

3apokeHUE U pa3BUTHE IKOJIOTUN

OneKTpoHHas
OubIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosnorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

51

Metonst sxkonorun. JlaboparopHas pabora
«M3yueHne METOI0B KOJIOTHYECKUX

0.5

OneKTpoHHas
oubIHMoTeKka mo




HUCCIIEJOBAHUI

OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosnorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

52

3HaueHne YKOIOTMYECKUX 3HAHUU IS
YyeJIOBEKa

OneKTpoHHas
OubIMoTeKa 1Mo
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosnorus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopus

53

Dxonorudeckue hakTopbI

OneKTpoHHas
OubIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosnorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

54

AbGuoTtndeckue axktopbl. CBET Kak
sKosioruueckuit gpaxtop. JlaboparopHas
pabota «BplisiBIIeHHE MPUCTIOCOOICHUH
OpraHu3MoOB K BJIUSHHUIO CBETa»

0.5

OneKTpoHHas
OubIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosnorus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopust

55

AbGuotnueckue pakropsl. Temmneparypa Kak
skoJornueckuit pakrop. JlabopaTopHas
pabota «BblIsiBJIeHHE TPUCTIOCOOICHUI
OpPTaHU3MOB K BIIUSTHUIO TEMIIEPaTyPhI»

0.5

DJIEKTpOHHAA
OnOIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-




L.html. ... buosorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

56

AbGuoTtnueckue hakTopbl. BiaxxHOCT Kak
sKosioruueckuit paxtop. JlaboparopHas
paboTa « AHATOMUYECKHE OCOOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTaHUSD»Y

0.5

DJIEKTpOHHAA
6ubIHMoTeKa mo
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

57

Cpenbl 0OuTaHUs OPraHu3MOB

DJIEKTpOHHAA
6ubIHMoTeKa mo
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopus

58

buonornueckue puTMbl

DJIEKTpOHHAA
6ubIMoTeKa 1m0
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

59

’Kuznenusie pOpMBI OPraHU3MOB

DJIEKTpOHHAA
6ubIMoTeKa mo
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosorus. ...
BuptyanbHas




oOpa3zoBarenpHas
nmabopaTopus

60

buotnueckue dpakTops

DJIEKTpOHHAA
6ubIHMoTeKa mo
OHOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buonorus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopus

61

3HaueHne OMOTHYECKUX B3aUMOIEHCTBUN IS
CYIIECTBOBaHUS OPraHU3MOB B CpEJIE
obouTaHus

DJIEKTpOHHAA
6ubIMoTeKa 1m0
OHOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buonorus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopus

62

DKOJIOTHYECKHE XapaKTEPUCTUKU MOMYIISILIUU

DJIEKTpOHHAA
6ubIMoTeKa mo
OHOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buonorus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopus

63

OCHOBHBIE MOKA3aTENN NOMYJISILIUN:
YHUCIEHHOCTb, INIOTHOCTb, BO3pACcTHAs U
I10JIOBAsi CTPYKTypa

DJIEKTpOHHAA
6ubIMoTeKa mo
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
Bupryanbnas
oOpa3zoBarenbpHas
nmabopaTopus




64

OCHOBHBIE ITOKa3aTeIN MomyJiauuu:
POXIaeMOCTh, IPHUPOCT, TEMI POCTa,
CMCPTHOCTb, MUI'PALIUU

OneKTpoHHas
OubIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopust

65

DKoJoruveckasi CTpyKTypa MomyJisiuu

OneKTpoHHas
OubIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosnorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

66

JluHaMuKa MOMYJIALUN U €€ PeryJIsaius

OneKTpoHHas
OubIMoTeKa 1Mo
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopust

67

KpuBble pocTa 4MCI€HHOCTH NOMYJISALMH.
KpuBble BbDKUBaHUSA

OneKTpoHHas
OubIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosnorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

68

Okonornyeckas Huia Bujaa. JlJaboparopHuas
pabota «IIpucnocoOieHust ceMsiH pacTeHUH K

0.5

OneKTpoHHas
oubIHMoTeKka mo




pacceneHuIo

OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buomorwus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

69

Bun xak cucrema nonyssiuid

OneKTpoHHas
OubIMoTeKa 1Mo
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buomorwus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopus

70

3aKOHOMEPHOCTHU MOBEJICHUS U MUTpAIUil
JKHUBOTHBIX

OneKTpoHHas
OubIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buomorwus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

71

Co00111€CTBO OpraHU3MOB — OHOIICHO3

OneKTpoHHas
OubIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buomorwus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopust

72

DKocHCcTEeMa KaK OTKphITas CUCTEMA

OneKTpoHHas
oubIHnoTeKka mo
OHOJIOTHH ...
http://www.ebio.ru/index-




L.html. ... buosorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

73

KpyroBopoT BewecTs 1 NOTOK SHEPTUH B
JKOCUCTEME

DJIEKTpOHHAA
OnOIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

74

OCHOBHBIE TTOKa3aTEIIH YKOCUCTEMBI

DJIEKTpOHHAA
OnOIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopus

75

ODKOJIOTHYECKHE nmUupaMHuabl

DJIEKTpOHHAA
OnOIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

76

W3meHeHHst cOOOIIECTB — CYKILIECCHH

DJIEKTpOHHAA
OnOIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosorus. ...
BuptyanbHas




oOpa3zoBarenpHas
nmabopaTopus

77

[IpupoHbIe 5KOCUCTEMBL. DKOCUCTEMBI 03€p U
pPEeK. DKOCUCTEMBI MOPEN U OKEAaHOB

DJIEKTpOHHAA
6ubIHMoTeKa mo
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopus

78

IIpuponanble 3KOCUCTEMBI. DKOCUCTEMBI
TYHJp, JIECOB, CTENEH, MyCTHIHb

DJIEKTpOHHAA
6ubIMoTeKa 1m0
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopus

79

AHTpOHOFeHHI)Ie 9KOCHUCTEMbI

DJIEKTpOHHAA
6ubIMoTeKa mo
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopus

80

VYp6oskocucremsl. [IpakTuueckas paborta
«M3yuenue u onucanue ypoo3KOCHCTEMBD»

0.5

DJIEKTpOHHAA
6ubIMoTeKa mo
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
Bupryanbnas
oOpa3zoBarenbpHas
nmabopaTopus




81

3aKOHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX
B3aUMOJICVCTBUI OPraHU3MOB B DKOCHUCTEMAX

OneKTpoHHas
OubIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopust

82

MexaHu3Mbl BO3JEHCTBUS 3arpsI3HEHUI
pa3HBIX TUIIOB Ha CYyOOPraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJISIITHOHHOM U
OKOCHUCTEMHOM YPOBHSIX

OneKTpoHHas
OubIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosnorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

83

Bbuocdepa — obmierutanerapHas 060104Ka
3emun

OneKTpoHHas
OubIMoTeKa 1Mo
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopust

84

VYuenue B. U. Bepnaackoro o 6uochepe

OneKTpoHHas
OubIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosnorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

85

3aKOHOMEPHOCTHU CYIIECTBOBAHUS OHOChEphI

OneKTpoHHas
oubIHMoTeKka mo




OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buomorwus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

86

KpyroBopoTsI BelecTB 1 OMOreoXMMHYECKHUE
LUKJIBI

OneKTpoHHas
OubIMoTeKa 1Mo
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buomorwus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopus

87

3oHanpHOCTH OHOchepsl. OCHOBHBIE OMOMBI
CyIIN

OneKTpoHHas
OubIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buomorwus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

88

YcroitunBocTh 6nochepnt

OneKTpoHHas
OubIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buomorwus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopust

89

DKOJIOTHYECKHE KPHU3UChI U UX IPUYHHBI

OneKTpoHHas
oubIHnoTeKka mo
OHOJIOTHH ...
http://www.ebio.ru/index-




L.html. ... buosorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

90

Bo3zaeiicTBue yenoseka Ha 6nochepy

DJIEKTpOHHAA
OnOIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

91

AHTpPOIIOT€HHOE BO3/IEHICTBUE HA
pPaCTUTENbHBIN U KUBOTHBIA MU

DJIEKTpOHHAA
OnOIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopus

92

OxpaHa npuposl

DJIEKTpOHHAA
OnOIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

93

OCHOBHBIE TPUHUUIBI YCTOMYHUBOTO Pa3BUTHUSA
YEJIOBEUECTBA U MPUPOJIbI

DJIEKTpOHHAA
OnOIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosorus. ...
BuptyanbHas




oOpa3zoBarenpHas
nmabopaTopus

94

PanmonansHOE MPUPOOIIOIB30BAHHUE U
COXpaHEHHEe OMOJIOTHYECKOT0 pa3HOOOpa3us
3emiu

DJIEKTpOHHAA
6ubIHMoTeKa mo
OHOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buonorus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopus

95

O6006meHne o TeMe « MUKPOIBOIIONUS U €€
pe3yJbTaTh»

DJIEKTpOHHAA
6ubIMoTeKa 1m0
OHOJIOTHH ...
http://www.ebio.ru/index-
Lhtml. ... buonorus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopus

96

O060061meHne o Teme « MakpoIBOTIOIUS U €€
pe3yJbTaThi»

DJIEKTpOHHAA
6ubIMoTeKa mo
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
Bupryanbnas
oOpa3oBarenbpHas
nmabopaTopus

97

O606muienue no Teme «IIpoucxoxaenue u
Pa3BUTHE KH3HU Ha 3eMIie»

DJIEKTpOHHAA
6ubIMoTeKa mo
OHOJIOTHH ...
http://www.ebio.ru/index-

L.html. ... buosnorus. ...
Bupryanbnas
oOpa3zoBarenbpHas
nmabopaTopus




98

O6o06menue no Teme «IIpoucxoxaenue
YeJI0BEKa — aHTPOIIOTCHE3)

OneKTpoHHas
OubIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopust

99

Oo6o0muieHne o TemMe «DKOJIOTHsI — HayKa O
B3aMMOOTHOIICHHUSX OPTaHU3MOBY

OneKTpoHHas
OubIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosnorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

100

O6006mmeHue o Teme «OpraHu3Mel U cpea
oOUTaHHS

OneKTpoHHas
OubIMoTeKa 1Mo
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopust

101

O0600111eH1E 10 TEME «DKOJIOTHUS BUJIOB U
TIOMYJISLIAI

OneKTpoHHas
OubIMoTEKA 10
OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buosnorus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

102

O606mmenue o teme «buochepa —
riio0agpHas YKOCUCTEMA

OneKTpoHHas
oubIHMoTeKka mo




OHOJIOTHH ...
http://www.ebio.ru/index-
L.html. ... buomorwus. ...
Bupryanbnas
oOpa3zoBarenpHas
nmabopaTopus

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YYEHUKA

* buonorwus, 10 xknacc/ [laceunnk B.B., Kamenckwnit A.A., PyomioB A.M. u npyrue;
nox peaakuuei [Taceunuka B.B., AkunonepHoe o0ectBo «3naTenscTBo
«IIpocBemienue»

* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., PyouioB A.M. u

npyrue; noj penakmnueit [laceunnka B.B., AkiimonepHoe o011ecTBo

«3narensctBo «lIpocBemienne»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

OnexTpoHHas OubIMOTEKa O OMOJIOTHH ...

http://www.ebio.ru/index-1.html. ...

buomnorus. ...

BupryanbsHas oOpa3zoBarenbHas JadbopaTopus
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