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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma no yuebHOMy mnpenmety "buonorus" (manee - Ouonorus) Ha ypoBHE
cpenHero obmero obpasoBaHus pa3paboraHa Ha ocHoBe (dDenepanbHOro 3akoHa OT
29.12.2012 Ne 273-®3 «O06 obOpazoBanuu B Poccuiickoit @enepauun», ®I'OC COO,
KoHuenuuu npenoaaBanus yueOHOro npeamera «bruosnorus» 1 OCHOBHBIX MOJIOKEHUM
denepanbHON pabouell mporpaMMbl BOCITUTaHMUSL.

VYueOublii npenmer «buonorus» yrimy0naéHHoro ypoBHs u3ydenus (10-11 kiaccer)
ABJISIETCSI OJHMM M3 KOMIIOHEHTOB NpPEIMETHOM o0siactTu «ECTeCTBEHHO-Hay4YHbIE
npenmMetsly. Cornacao nonoxkenusM GI'OC COO npodunbHbie yueOHbIE TTPEIMETHI,
M3ydaeMble Ha YIIyOJEHHOM YypOBHE, SBISMIOTCS crmocobooM muddepeHnmnanmim
oOyueHUsi Ha YpOBHE CpenHero obmiero oOpa3oBaHUS U MpPU3BaHbBl OOECHEUUTH
PEEMCTBEHHOCTb ~MEXKJY OCHOBHBIM OOLIMM, CpEAHMM OOIIMM, CpEIHUM
npodecCHoHATbHBIM U BBICHIMM 00pa3zoBaHueM. B TO ke Bpemsi KakIblil W3 ATHX
y4eOHBIX TPEIMETOB JOJDKEH OBITh OpPHUEHTHUPOBAH HA NPHOPUTETHOE pEIICHHE
oOpa3oBaTeNbHbIX, BOCHUTATEIBHBIX W pa3BUBAIOIIMX 3a/]ay, CBA3AHHBIX C
npodopreHTanueil oOydarlmuxcsi U CTUMYJIMPOBAHMEM HMHTEpeca K KOHKPETHOM
o0JacTl HAy4yHOTO 3HAHUS, CBA3AHHOTO C OMOJIOTHEM, MEIUIUHOW, HSKOJIOTHUEH,
MICUXOJIOTUEH, CITIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebnOMy mpeamety "buomorwmss" maér mpenacraBieHHWE O IETU H
3ajayax wu3ydeHus yuyeOHoro mnpeamera «buonorus» Ha yriyOnéHHOM YpOBHE,
ompezaenser o0sA3areabHOE  (MHBApUMAHTHOE) MPEAMETHOE  COJEp)KaHUE, €ro
CTPYKTYpPHUPOBAaHUE MO pa3leilaM U TEMaM, PacIpeaesieHue Mo KiiaccaM, peKOMEHIYET
MOCIIE0BATEIBLHOCTh M3YYCHHsI Y4EOHOro MaTepuaia ¢ y4€TOM MEXKIIPEAMETHBIX U
BHYTPHUITPEIMETHBIX CBSI3€H, JOTHMKH Y4EOHOTO MpOoIecca, BO3PACTHBIX 0COOEHHOCTEN
oOyuaromuxcs. B nporpamme no Onosioruu peaan3oBaH MPUHLIKI IPEEMCTBEHHOCTH C
U3y4YeHUEeM OMOJIOTMH Ha YpOBHE OCHOBHOI'O 00ILero oOpas3oBaHus, Onaronaps 4yemy
MIPOCMATPUBAETCSl HAMNPABJICHHOCTh Ha TMOCIEIYIOUIEE pPA3BUTHE OMOJIOTMYECKUX
3HAHWH, OpPUEHTHUPOBAHHBIX Ha (dbopmHpoBaHue €CTECTBEHHO-HAYYHOI'O
MHUPOBO33pEHUS, DKOJOTMYECKOTO0 MBIIUIEHUS, NPEACTaBICHUNH O 340pOoBOM oOpasze
’KU3HHU, Ha BOCIIUTaHUE OEPEKHOTO OTHOLIEHUS K OKpY’Karouleil mpupoaHoit cpene. B
nporpaMme IO OHOJOTMH TakKe I10Ka3aHbl BO3MOXHOCTM Yy4eOHOro mpeaMera
«buonorus» B peammzanuu tpedoBanuii PI'OC COO k miiaHUPyEMBIM JIMYHOCTHBIM,
METanpeaIMETHBIM M TPEAMETHBIM pe3ylibTaTaM oOydeHuss U B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIbHOW JEATEIBbHOCTH OOYyYarolMXcs 110
OCBOEHUIO COJIEpKaHUsI OMOJIOTMYECKOro o0pa3oBaHUS HAa YPOBHE CPEJHET0 OOIIEero
0o0pa3oBaHUs.

YueOusrif mpeamet «buonorus» Ha ypoBHE CpeHETo 00IIero 00pa3oBaHus 3aBepIIacT
Ounonormueckoe oOpa3oBaHME B IIKOJE W OPHUEHTHUPOBAaH Ha pACIIUPEHHUE U
yriyOsieHne 3HaHuM OOydaroluxcs O JKMBOM NPUPOJE, OCHOBAX MOJIEKYJIAPHOM W



KJIETOYHOM OMOJIOrHH, SMOPUOJIOTMM M OHOJIOTUM Pa3BUTHUS, TE€HETHKHU, CEJEKIIUH,
OMOTEXHOJIOTHH, SBOIIOIMOHHOTO YYEHHUS U HKOJIOTHH.

N3yuenue yuebHoro npenmera «buonorus» Ha yriay0JeHHOM ypOBHE OPUEHTHUPOBAHO
Ha TIOJTOTOBKY OOYYarOmUXCs K TOCIEAYIOMIEMY TMOJIYYCHUIO OMOJIOTHYECKOTO
00pa3oBaHusI B By3aX W OpraHU3aIUSIX CPEAHEro MpoQecCHOHaTbHOrO 00pa30BaHMUS.
OcHOBY €ro cojiep»KaHusi COCTaBIISIET CUCTEMa OMOJIOTHYECKUX 3HAHUMN, MOTYYEHHBIX
Opy U3YYCHUU OOYYaIOIIMMHUCS COOTBETCTBYIOIIUX CHCTEMATHUYECKUX PAa3eiioB
OWoJIOTHM Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBanus, B 10—11 kmaccax »3Tu 3HaHUSA
MOJy4YaT pa3BuTHe. Tak, paclIUpeHbl U YTIyOJIeHbl OHOJIOTUYECKHE 3HAHUS O
pacTEHUSAX, JKUBOTHBIX, TpumbOax, OakTepusx, OpraHU3ME 4YEJIOBEKa, OOIIUX
3aKOHOMEPHOCTSIX KM3HHU, JOTIOJHUTEIBHO BKIIIOUEHBI OHOJIOTMYECKHE CBEICHUS
NPUKJIAJHOTO U TOMCKOBOTO XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh Kak
OPUEHTHUPHI ISl TOCIIENYIONero BhiOopa nmpodeccur. Bo3MoxkHa Takke MHTETpalius
OMOJIOTUYECKUX 3HAHWK C  COOTBETCTBYIOIIUMHU  3HAHHWSAMH, TIOJyYCHHBIMU
0Oy4aroIMMUCS IPU U3yUYeHUH (PU3UKH, XUMUH, TeOorpapuu 1 MaTeMaTHKHU.
Crpyktypa mporpaMMmbl 1o ydeOHOMY mpeamMety "buosorus" oTpakaeT CHCTEMHO-
YPOBHEBBIA M HBOJIIOIMOHHBIA MOJIXOJbI K H3y4eHHIO0 Ouosnoruu. COrjiacHo HwM,
M3Y4YalOTCs CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIC JIS KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHu3aliy, 5SBOJIIOIUM OPTraHUYECKOTO Mupa Ha 3emile, COXpaHEHUSs
OMOJIOTUYECKOTO pa3HooOpa3usi 1aHeThl. Tak, B 10 kiacce H3ydarOTCsi OCHOBBI
MOJICKYJIIPDHOM M KIJIETOYHOW OHOJIOTUM, AMOPHUOJIOTUUM W OUOJOTHUU Pa3BUTHA,
TCHETUKA W CCJICKIMH, OWOTEXHOJOTMH W  CHUHTETHYECKOM  OWOJIOTHH,
aKTyaM3uPYIOTCS 3HAHUSA OOydYaromuxcsi 1Mo OOTaHWKE, 300JI0THH, AaHATOMHH,
¢busmonornu 4yenoBeka. B 11 kimacce m3ydaroTCs DBONIOIMOHHOE YYEHHUE, OCHOBBI
9KOJIOTHH M Y4eHHe 0 buocdepe.

VYyeOubiii npeamer «buonorus» NpU3BaH OOECIEYUTh OCBOCHUE OO0YYarOUUMUCA
OMOJIOTUYECKUX TEOPUHA W 3aKOHOB, WJCH, MPUHIIAIIOB W TPABUJI, JIGKAITUX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAYYHOM KAPTHHBI MHpA, 3HAHUW O CTPOCHUH,
MHOTO00pa3u M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, TOIMyJsIuU, OHOIIeH03a,
HKOCHUCTEMBI, O BBIAIONIUXCS HAYYHBIX TOCTHXKEHHSIX, COBPEMEHHBIX HUCCIEAOBAHUIX
B OHMOJIOTMH, TPUKIAIHBIX acleKkTax OWOJOrM4YecKux 3HaHui. [ns pa3Butus u
MoIep)KaHUsl MHTEpeca OOydJaromuxcss K OHWOJOTHM HapsAay CO 3HAYUTEITHHBIM
00BEMOM TEOPETHUECKOTO MaTephalia B COACPNKAHUHM MPOrpaMMbl IO OHOJOTHUHU
NPEenyCMOTPEHO 3HAKOMCTBO C HCTOPUEH CTAHOBJICHUS W PAa3BUTUS TOW WU HHOU
o0nacTu OMOJIOTHM, BKJIAJOM OTEUECTBEHHBIX M 3apyOEKHBIX YUYEHBIX B PEIICHUE
BOKHEUITUX OMOTOTHICCKUX M KOJIOTHUECKHUX MPOOIIeM.

Ilens w3ydenust ydeOHOrO mpenvera «buosorws» Ha yrIyOJIEHHOM YypOBHE —
OBJIAJICHUE O0YYAIONTUMUCS 3HAHUSIMHU O CTPYKTYPHO-(DYHKITMOHAIEHON OpraHU3aluu
’KUBBIX CHCTEM PA3HOI0 paHTa W NMPUOOpEeTEeHHWE YMEHUHN UCIOJb30BaTh 3TH 3HAHUS B



dbopMUpOBaHMM  HMHTEpeca K  ONpeaenéHHoW  obmactu  npodeccuoHanbHON
JEsITeIbHOCTH, CBA3aHHOM C OuoJyiorued, Wi K BbIOOpY Y4eOHOro 3aBelNeHUs s
IPOAOKEHNS OMOJIOrHYeCKOro 00pa3oBaHusl.

JlocTmkeHne Lenu u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
ypOBHE o0ecreunBaeTcs pelieHueM CIeIyoIuX 3a1au:

OCBOEHME OOYy4YaloIMMUCA CHUCTEMbl OHOJIOTMYECKHUX 3HaHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHUENIUAX, TMIIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTIX U
MpaBUJIaX, COCTABJIAIOIMIMX COBPEMEHHYIO €CTECTBEHHO-HAYyUHYIO KapTHHY MHUPA; O
CTPOCHUH, MHOrooOpasu U OCOOCHHOCTAX OHOJOIMYEeCKHMX cHuCTeM (KIJIeTKa,
OpraHu3M, MOMYJSIuUs, BUJ, ONOTEOIeH03, Ornocdepa); O BBLAAIOIMIUXCS OTKPHITHIX U
COBPEMEHHBIX MCCIIEJOBAHUSIX B OMOJIOTHH;

O3HaKOMJIEHME  OOydYaromMxcs C METOJaMH  I[IO3HAHUS  JKUBOM  MPHUPOJBL:
MCCIIEIOBATEIbCKUMHA METOAAMH OMOJOTHYECKUX HAyK (MOJEKYJISAPHOW M KICTOYHOU
Oouonoruu, HMOpPHONOTMM ¥ OHOJNOTUU PA3BUTHS, TEHETUKH U  CEJEKIIHUH,
OMOTEXHOJIOTMM U CHUHTETHYECKON OMOJIOTHH, MaJCOHTOJIOIMH, SKOJIOTHH); METOIaMHU
CaMOCTOSITEJIbHOTO TPOBEIACHUSI OMOJIOIMUECKUX HCCIIEOBAHUN B JIabopaTOpuu U B
npupojie (HalnroaeHne, U3MEpPEHHe, IKCIIEPUMEHT, MOJICITMPOBAHUE);

OBJIaJICHHE OOYUYAIOIUMUCS YMEHUSIMHU: CAMOCTOSITEIbHO HaXOUTh, aHAIM3UPOBATh U
UCTOJb30BaTh  OMOJOrMYECKYl0 MH(OpMAIMIO; MOJb30BaTbCi  OMOJIOTMYECKON
TEPMHHOJIOTHEN U CUMBOJIMKOW; YCTaHABIMBATh CBSA3b MEXAY pa3BUTHEM OMOJIOTUU U
COLIMAJIbHO-9)KOHOMUYECKUMU W JKOJIOTMUECKMMU MpoOJeMaMH  4eJOBEUECTBa;
OILICHWBATH TIOCJIEJCTBUSl CBOCH JEATEIHHOCTH MO OTHOIIECHUIO K OKpY’Karomei
IPUPOJHON cpesie, COOCTBEHHOMY 3I0POBBIO U 37I0POBBIO OKPY)KAIOLIUX JIFOJIEH;
00OCHOBBIBAaTh U COOMIOAATH Mepbl MpoHUIaKTUKM WHGEKIHOHHBIX 3a00JIeBaHUH,
OpaBujia TOBEIEHUS B Mpupoje U olecrnedeHus Oe30MacHOCTH COOCTBEHHOM
KU3HEACSITEILHOCTY B YpPE3BbIUAHHBIX CHUTyalUsX MPUPOJHOTO U TEXHOT€HHOI'O
XapakTepa; XapakTepru30BaTh COBPEMEHHBIE HAyUHbIE OTKPBITHS B 00J1aCTH OHOJIOTHH;
pa3BuTHE y OOYYaIOIIMXCS HWHTEIUICKTYalbHBIX W TBOPUYECKHUX CIOCOOHOCTEH B
IOpoLEecCe 3HAKOMCTBA C  BBIJAIOLIIUMUCS  OTKPBITUSIMM UM COBPEMEHHBIMHU
UCCIICIOBAaHUSIMM B OHMOJIOTMH, pEIIAaeMbIMU €10 NpodjieMaMHu, METOJ0JIOTHEH
OMOJIOTMYECKOT0 HCCIIEOBaHMs, MPOBENCHUS HKCIEPUMEHTAIbHBIX HCCIEAOBAHUH,
pemieHrss OMOJIOTUYECKUX 3a7ad, MOJACTUPOBAHUS OHOJOTHYECKUX OOBEKTOB H
IPOLIECCOB;

BOCIMTAHUE Y O0y4arOIUXCsl EHHOCTHOTO OTHOUIEHUS K KUBOW MPHUPOJE B LIEJIOM U
K OTHENbHBIM €€ OOBeKTaM M SBJICHUSAM; (OPMHUPOBAHUE OSKOJOTHYECKOH,
TeHETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTypbl TOBEIEHUS B MPUPOAE;, MHTETPALUU
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npruoOpereHue 00y4aIOITUMUCS KOMIIETEHTHOCTH B parroHaTbHOM
IPUPOJIONOIL30BaHUM (COOIIOACHUE NPABUII MOBEIEHUS B NMPUPOAE, OXPaHbl BUJIOB,



sKOcUCTeM, Ouochepsl), COXpaHEHMHM COOCTBEHHOTO 3I0pPOBbS U  370POBBS
OKpYXKaIOIUX Jtosier (coOmrofeHus mep npoduiiakTuku 3a0osieBaHul, obecrieueHne
0€30MacHOCTH JKU3HEACSATEIBHOCTH B YPE3BBIUAMHBIX CHUTYalMsIX TMPUPOIHOTO U
TEXHOTEHHOTO XapaKkTepa) Ha OCHOBE HCIIOJIb30BAHMS OWOJOTHYECKHX 3HAHUU H
YMEHU B TOBCEAHEBHOM KU3HU,

CO37laHUE YCJIOBUHM JJiIi OCO3HAaHHOTO BBHIOOpA OOYYAIOIMMHUCS WHIWBHUIYaTbHOU
oOpa3oBarenbHON TPaeKTOPHH, CIOCOOCTBYIOIIEH MOCJIETYIOIIEMY
MpOo)eCCHOHATLHOMY CaMOOMPEICTICHNUI0, B COOTBETCTBHU C WHIWBHIYATbHBIMH
WHTEpECaMH U IOTPEOHOCTSIMHU PETHOHA.

OO6mIee 4KCIIO YacoB, OTBEJACHHBIX HA M3ydeHHE OWOJIOTHU HA YIITYOJICHHOM ypOBHE
cpeaHero obiero oopazoBanus, cocrabisieT 204 yaca: B 10 ximacce — 102 gaca (3 gaca
B Hegento), B 11 kiacce — 102 vaca (3 vaca B Heledto).

Ot6op opraHu3anmvoHHBIX (GOPM, METOJOB U CPEACTB OOyYeHHsS OWOJOTHUH
OCYIIIECTBIISETCS C Y4ETOM CHEeIU(PUKA €r0 COACp)KaHWS W HAMpaBICHHOCTH Ha
OPOJOJDKEHHE  OMOJIOTMYECKOro  oOpa3oBaHHMs B OpraHU3AlMIX  CPEIHEro
po(ecCUOHaNBLHOTO U BBICIIETO 00pa30BaHU.

OO0s3aTenbHBIM  yCIIOBUEM TMpU OOy4YeHUH OHOJOTUM Ha YriyOJEHHOM YpOBHE
SBJISICTCSL TIPOBEACHUE JIA0OPATOPHBIX W TIPAKTHYECKUX pador. Takxke ydacTue
OoOy4Jaronuxcsi B BBIMOJTHCHUM TPOCKTHBIX W y4eOHO-HCCIEIOBATEIBCKUX padoT,
TEMaTHKa KOTOPBIX OINpPEAeNAeTCS YYUTEIeM Ha OCHOBE MMEIONIMXCS MaTepHUalbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHM.



COIAEPKXAHUE OBYUYEHUA
10 KITACC

ConepxaHue TpOrpaMMbl, BBIACICHHOE KYPCUBOM, HE BXOIUT B TPOBEPKY
rocyjapcrTBeHHoi utorooi arrecrauu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpeMeHHas Ouosorusi — KOMIUIEKCHas Hayka. KpaTkasg wucTtopusi pa3BUTHSA
Oouonoruu. buonornyeckrue HayKu M u3ydaeMbie UMHU npoosieMbl. DyHaaMeHTanbHbIE,
MPUKJIAJHBIC U TTIOMCKOBBIE HAYYHBIEC NCCIIEAOBAHUS B OMOJIOTHH.

3nauenue Ononoruu B GOPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [Ipodeccun, csizanubie ¢ Ouonorueil. 3HauyeHue OMOJOTHHM B MPAKTUUECKOM
NEATEIbHOCTH YEJIOBEKA: MEQUIIUHE, CEIbCKOM XO35IMCTBE, TPOMBIIIIIEHHOCTH, OXPaHe
PUPOJIBI.

JdeMoHCcTpanuu

[Toptpetsl: Apucrotens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y. [apBun, V.
l'apsei, I'. Mennens, B. . Bepuanckuii, U. I1. ITaBnos, M. . Meunnkos, H. U.
Basumnos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.
Tabmuupr u cxembl: «CBsi3pb OWONOTMHM C JOpyruMu  Haykamm», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTEeMbI U UX U3YYEHHUE

XuBble cucTemMbl Kak NpeaMer u3ydeHus Ouosoruu. CBONCTBA KHMBBIX CHCTEM:
€AMHCTBO XUMHMYECKOIO COCTaBa, JUCKPETHOCTb M LEIOCTHOCTb, CJIOXKHOCTb U
YHOPSAAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOpTaHU3allus,
CaMOBOCIIPOM3BEICHUE, Pa3IPaKUMOCTh, '3MEHUUBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHu3ali >KUBBIX CHUCTEM: MOJICKYJISPHBIA, KJIETOYHBIM, TKAHEBBIM,
OpraHU3MEHHBIN, MOMYJSIMOHHO-BUIOBONU, SKOCUCTEMHBIH (OMOTEOIICHOTHUYECKHIN),
ouocdepnniit. TIponeccel, mpoucxonasimue B KUBbIX cucTteMax. OCHOBHbIE MPU3HAKU
#uBoro. JKusup kak ¢opma cyiiecTBOBaHUs MaTepuu. Hayku, u3yuaromiue >KUBbIC
CHCTEMBI Ha Pa3HBIX YPOBHSAX OpPraHU3aLNH.

N3yuenne ®uBBIX cucTeM. MeTobl Onoorndeckoit Hayku. Habmonenne, nusmepenue,
AKCIIEPUMEHT, CUCTEMaTHU3alus, MeTaaHanns. [loHaTHE 0 3aBUCHUMON M HE3aBHCUMOM
nepeMeHHoW. IInanupoBaHue »skcnepumeHTa. [locTaHOBKAa W MpOBEpKa THUIIOTE3.
HyneBas rumoreza. Ilonartue BbIOOpKkM u €€ moctoBepHOCTh. Pazbpoc B
Oounonormueckux JaHHBIX. OIEHKa TOCTOBEPHOCTH TONYYCHHBIX pPE3YyJIbTAaTOB.
[TprurHBI UCKaXEHUS PE3YJIBTATOB SKCIIEpUMEHTA. [ [OHATHE CTAaTHCTUYECKOTO TECTA.
JdeMoHCcTpanuu

Tabmuupbr 1 cxembl: «OCHOBHBIE MPU3HAKU KU3HW», «buomornueckue cucteMbi»,
«CBOWCTBa )KMBOW MaTepum», «YPOBHU OPTaHU3ALMHU KUBOU NPUPOABI», «CTpOoeHHE



KUBOTHOW KIIETKM», «TKaHM KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOIO
opranusmay, «buoreonenos», «buocdepa», «MeTopl U3yUEHUS KUBOI IPUPOIBIY.
ObopynoBanue: naboparopHoe 00OpyIJOBaHME MJii NPOBEIACHUS HaOIIOIECHUH,
MU3MEPEHNN, JKCTIEPUMEHTOB.

IIpakTnuyeckas padora «/cnonp30BaHnEe Pa3IMYHBIX METOJIOB IIPU U3YYEHUH KUBBIX

CHUCTEMN.
Tema 3. buosorusi KJIeTKu
Knerka — cTpykTypHO-(pYHKIIMOHANbHAS €AWHUIA KUBOro. VICTOpusi OTKPBITHUS

kieTtku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. HIBann, M. [lneiinen,
P. BupxoB). OCHOBHBIE TIOJIO)KEHHUSI COBPEMEHHOW KJIETOUHOW TEOPHUH.

MeToapl MOJIEKYJIIPHOM M KJIETOYHON OHMOJIOTMU: MMKpPOCKONMS, XpomaTorpadus,
ANIEKTpOoope3, METOA MEUYEHBIX aTOMOB, AuddepeHIHralIbHoe UEeHTpUudyrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. ZM3yuenue @UKCUPOBAHHBIX KAEeMOK. JIEKTPOHHAS
MUKpockonus. Kongokanvnas mukpockonus. Bumanvroe (npudicusnennoe) usyuenue
KJIemox.

JdeMoHCcTpanuu

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. IlIneiinen, P. Bupxos, K. M. bap.
Tabmuupl u cxembl: «CBETOBOM MUKPOCKOID», « QNEKTPOHHBIA MUKPOCKOID», «cTopus
Pa3BUTHS METOJI0B MUKPOCKOIIUW.

ObopynoBaHMe: CBETOBOI MUKPOCKOI, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IpakTnueckas padora «3yueHue MeTo10B KJIETOYHOUM Onosioruu (xpomartorpadus,
anektpodopes, nuddpepennnanbuoe neHTpudyruporanue, [ILP)».

Tema 4. Xumunueckasi Opranu3anus KJICTKH

XUMHAUYECKUM COCTAB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTHI. Bona u eé
pOJIb Kak pacTBOpPUTENs, pEareHTa, ydacTHe B CTPYKTYpUPOBAaHUM KIIETKH,
TEIJIOPEryIAUUA. MUHepalbHbIE BEIIECTBA KJIETKHU, MX OHONOruYeckas posib. Poib
KaTHOHOB U aHUOHOB B KIIETKE.

Oprannueckue  BellecTBa  KJIETKH.  buosornmueckue  nosmmepbl.  benkw.
AMUHOKUCIOTHBIA cocTaB OenkoB. CTpyKTyphl OenkoBod Moiiekynbl. llepBuunas
CTpyKTypa Oenka, mNenTuaHas CBA3b. BrTopuyHas, TpeTUYHAs, YETBEPTUYHAS
cTpykTypel.  Jlenatrypanusa.  CsoiictBa  OenkoB.  Knaccudukanms — 6enkos.
buonoruueckue pynkumm 6enkoB. [lpuonsi.

VYrneBoasl. MoHOcaxapuabl, 1ucaxapuibl, OJIUrocaxapusl U noiaucaxapuasl. O0mui
IUIaH CTPOEHUS M (PU3MKO-XMMUYECKHME CBOMCTBAa yIIeBOAOB. buonornueckue
(GyHKIIUH yTIIEBOIOB.

Jlummaer.  T'mapodunbHO-TUApOdOOHBIE  cBoiicTBAa. Knaccudukanus TUNIUAOB.
Tpurmuuepunsl, ¢ochomumuasl, BOCKH, CTEpouAbl. buomornyeckue GyHKIUU



munuaoB. OOmume cBoilcTBa OMOJIOTMYECKUX MEMOpaH — TEKy4ecTb, CIIOCOOHOCTh K
CaMO3aMbIKaHMIO, ITOJIYIIPOHULIAEMOCTb.

Hyxknennossie kucnotsl. JJHK nu PHK. Ctpoenune HykiienHOBBIX KUCHOT. HyKkieoTHabl.
[Mpuammn kommementapHoctu. [IpaBuno Yapradda. Crpykrypa JHK — nBoitnas
cnupasib. MecTtoHaxoxaeHnue u Ouonornueckue Qynknuun JHK. Bupsr PHK.
Oyukiun PHK B kietke.

Crpoenne wMonekynsl AT®. Makpospruueckue cBsizsu B Mojekyine ATO.
buonornueckue pynkunu AT®. BoccraHoBiIeHHbIE TEPEHOCUMKH, WX (YHKIUH B
kietke. /[pyeue wnyxneosuompugpochamer (HT®). Cexenupoanue JIHK. Memoow
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykTypHast OMon0rHs: OMOXUMHUYECKHE U OMO(pU3UUECKHUE UCCIIEI0BaHUs COCTaBa 1
POCTPAHCTBEHHOM CTPYKTYPBI OMOMOEKYI1. Moderuposarnue cmpykmypol u QyHKYu
ouomonekyn u ux Kommniexkcos. Kommnvromepwwviti Ouzatin u opeaHuyeckuii cuxmes
OUOMONEKY U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpanuu

IToptpetsl: JI. Ilomunr, Ix. Yorcon, @. Kpuk, M. Ywuikunc, P. ®pankinun, O.
Conrep, C. [Ipy3unep.

Huarpammel: «Pacnpenenenne XMMHYECKHX DJEMEHTOB B HEXHWBOW IIPUPOIEY,
«Pacripenenenne XuMHYECKUX JIEMEHTOB B )KUBOU IPUPOIE.

Tabnuupr u cxemsl: «llepuoanyeckas TabIMIla XUMUYECKUX AJIEMEHTOBY, «CTpoeHue
MOJIEKYJIBI BOABD», «BemectBa B cocTraBe OpraHu3MoB», «CTpPOEHHE MOJIEKYJIbI
oenka», «CTpyKTypbl O€NKOBOM MOJNEKyJbl», «CTpoeHHE MOJIEKYNI YIJIEBOJOBY,
«Ctpoenne Monekyn JunuaoBy», «HykienHoBble KHCIOTB, «CTpOEHHE MOJIEKYJIbI
ATOx.

ObopynoBaHue: XUMUYECKasi IOCy1a U 000pyI0BaHUE.

JlabopaTtopnass padora «OOHapyxeHHE OEJIKOB C IOMOIIBI0 KadyeCTBEHHbIX
peakuumny.

JlaGopaTopnass pa6ora «lccrnenoBaHne HYKJICMHOBBIX KHCIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIM4YHbIX OPTaHU3MOB).

Tema 5. CTpoenne u GQyHKIUM KJICTKH

Tumel  KIETOK:  JyKapuoTH4Yeckas W npokapuorudeckas.  CTpykTypHO-
GbyHKIIMOHANBEHBIE 00pa30BaHUS KICTKH.

CrpoeHue mnpokapuoThuueckoil kieTku. Kiierounas crteHka OakTepuii U apxeil.
Oco0eHHOCTH CTpOEHUS reTepoTpoHON U aBTOTPOPHON MPOKAPUOTHUECKUX KIIETOK.
MecTo u posib POKapuoT B OMOLIEHO3aX.

CtpoeHne # (QYHKIIMOHHUPOBAHHWE ODYKAPUOTHUECKOW KiIeTku. [lma3maTmdeckas
MeMOpana (mnazmaiemma). CTpykTypa Iuta3MaTHueckoil meMmOpanbl. TpaHCmopT
BEIIECTB 4epe3 IUIa3MaTHuecKylo MemOpaHy: maccuBHBIA (quddys3us, obnerdéHnas
mubdy3us), akTUBHBIA (TEPBUYHBIA W  BTOPUYHBIA AKTUBHBIA  TPAHCIOPT).



[Tonmynmponuiiaemocth MeMOpanbl. PaboTra HaTpuii-KaJlueBOro Hacoca. DHAOLUTO3:
NUHOIMTO3, (aronuto3. Jk3o1muTo3. Kierounas crenka. Ctpyktypa u (GyHKIUUA
KJIETOYHOM CTEHKU PacTEHUM, TpuOOB.

[wuronna3sma. L{uro3ons. [utockener. [IBuxenue nuronnasmbel. OpraHOUAbl KIETKH.
OnHoMeMOpaHHBIE OpTaHOWABI KJIETKHU: dHAorurazmatudeckas cetb (DI1C), ammapar
['onbmku, TU30COMBI, UX CTpOEHHE M (PYHKIUHU. B3auMOCBS3b OJHOMEMOpPAaHHBIX
opraHouJioB kieTku. CTpoeHHe TpaHyJIsIPHOIO PETUKyIyma. Mexanuzm HanpasieHus
benxoe ¢ DIIC. CuHTe3 pacTBOPUMBIX 0eaKoB. CHHTE3 KJICTOYHBIX MeMOpaH. [ maakuii
(arpanyJisIpHBII) 3HIOMUIa3MaTHYECKU peTHKyIyM. CekpeTopHas (yHKLHS ammapara
lomemxu. Moouguxayus benxos 6 annapame I onvoocu. Copmuposxa 6enkos 8
annapame I'onvooicu. TpaHCTIOPT BEIIECTB B KIIETKE. Bakyoau pacTUTEIBHBIX KIETOK.
Knerounsriii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOUAbl KJIETKH: MUTOXOHJPHUH, IUIACTUIBL. [Ipoucxoocoenue
mumoxonopuii u naacmuo. Cumoéuocenes (K.C. Mepesckoscxuii, JI. Mapeynuc).
Ctpoenue u pyHKIIMM MUTOXOHJIpUH U TutacTull. [lepBuuHbIe, BTOPUYHBIE U CIIOKHBIC
IacTUAbl  (POTOCHUHTE3UPYIOUIUX  JYKAPUOT.  XJIOPOIUIACTBI,  XPOMOILIACTHI,
JIEUKOILJIACTBI BBICIIMX PACTCHUM.

HememOpanubsie opranouasl kieTkn CtpoeHue #  (QyHKIIMM HEMEMOpPaHHBIX
OpPraHouAOB KIeTKH. Pubocomsl. Ilpomesicymounvie punamenmol. MukpodumaMmeHTHI.
Axmunosvie muxkpoguiamernmol. MpbIIICUHbIE KIETKU. AKMUHOGble KOMNOHEHNbL
Hemblueunwvlx Kiemok. Mukpotrpyoouku. Knerounsiii nientp. CTpoeHHe U JBHKEHUE
KIYTUKOB M pecHHYeK. MuKkpoTpyOouku 1uTomiasmbel. LleHTpuons. benxu,
accoyuuposantuvle ¢ MUKpoguiamenmamu u Mmukpompyboukamu. Momopuule oenxu.
Anpo. Obonouka sapa, XpOMATHH, KapUOIUIa3Ma, SAPBIIIKHA, UX CTPOCHUE U (QYHKIUH.
Snepubiit  OenkoBbIli MaTpukc. I[IpocTpaHCTBEHHOE pAaCHOJIOKEHHE XPOMOCOM B
uHTEpha3HOM siipe. Dyxpomamun u cemepoxpomamur. belku XpoMaTuHa — TUCTOHBI.
Jlunamuka s0eproti 000104KU 8 Mumo3se. HoepHviii mpaHcnopm.

Knerounsle BkimtoueHus. CpaBHHUTENbHAs XapaKTEPUCTUKA KJIETOK 3YKapHOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JdeMoHCcTpanuu

[ToptpeTsi: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuupbl u cxembl: «CTpOEHHE 3YKAPUOTUYECKON KiIeTKn», «CTpOE€HHE >KUBOTHOM
KIETKN», «CTpOEHHE PACTUTENBHOU KIETKN», «CTpoeHrne MUTOXOHAPHUW», «SAapoy,
«CTpoeHue NpoKapuoOTUYECKON KIETKH.

O6opynoBaHue: CBETOBOM MHMKPOCKOII, MUKPOIpENapaTbl PACTUTEIbHBIX, dKUBOTHBIX
KJIETOK, MUKpOTIpenapaTsl 0aKTeprualbHbBIX KIETOK.

JlaGopaTopHas padora «/3yueHne CTpOCHUS KJIETOK Pa3IMUHbIX OPTaHU3MOBY.
IIpakTuyeckas padora «/3yueHue CBOMCTB KJIETOUHON MEMOPAHBD».



JlabopaTtopnass pabora «McciegoBanue I1a3MojiM3a W JIEIUIA3MOJIM3a B
PACTUTEIIBHBIX KIIETKAX).
IIpakTnueckasi padora «M3ydeHue JBMKEHUS IIUTOIIA3Mbl B PACTUTEIBHBIX

KJIETKax».
Tema 6. O0OMeH BelIeCTB M NPeBpallleHUe JHEPIUH B KJIETKe
AccuMWSIMSL. M IUCCUMWISILIMSL — JIBE CTOPOHBI MeTabonu3Ma. Tumbsl oOMeHa

BEIIECTB: aBTOTPOQHBIA U TreTepOTPOPHBIA. YUacTHE KHCIOpOoAa B OOMEHHBIX
mpoleccax. DHepreTndeckoe odecrneueHue KieTku: npespamienne AT® B 0OMEHHBIX
nporeccax. @depMeHTaTHBHBIA XapakTep peakuuid KIETOYHOTO MeTadoJIM3Ma.
depMeHTBI, UX CTPOEHHUE, CBOWCTBA W MexaHu3M jaelctBus. Kopepmentsl. OTinuus
(epMEHTOB OT HEOPraHMYECKHX KaTaJn3aTopoB. benku-akTuBaTOpsl M OENKH-
MHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKLHUI OT pPa3NUYHBIX
(hakTOpoB.

IlepBuuHBIM CHHTE3 OPTraHMYECKUX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCUCEHHbIU U
oxcuzenHvll homocunmes y bakmepuii. Ceemocodbuparoujue nuemenmol U nUSMeHmbol
peaxkyuonHoz2o yenmpa. Ponb xjmopomnactoB B mporecce porocunre3a. CBeToBas U
temHoBass  ¢aszpl. DPomoowvixanue, C;, C, u CAM-munvr gomocunmesa.
[IponyktuBHOCTH (oTOCHMHTE3a. BrimsHME pa3nu4HbIX (AKTOPOB HA CKOPOCTH
doTocunTe3a. 3HaueHune (HOTOCUHTE3A.

XemocuHTte3. PazHooOpasue OpraHM3MOB-XEMOCHUHTETUKOB: HUTPUDULHPYIOLINE
OakTepuu, Kene300aKTepuu, cepoOaKTepuu, BOJOPOJAHbIE OakTepuu. 3HAYEHUE
XEMOCHHTE3a.

AHa’pobHble opraHu3mbl. Bunbr  Opoxenus. I[IpogykTtel OpokeHuss ©u  UX
WCIIOJIb30BaHNE  YENOBEKOM. AHa’poOHbIE  MHKPOOPTaHU3MBI ~ KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO30OYIUTENH O0JIe3HEH.

AdpoOHbBIE OpraHu3Mbl. JTallbl SHEPreTUUECKoro oomeHa. IloaroToBUTENbHBIN TAIl.
['nukonm3 — OECKUCIOPOAHOE PACILIEIUIEHUE TIIFOKO3bI.

buonorndyeckoe OKHCIIEHHME, WM KIETOYHOE JbIXxaHue. Poib MHUTOXOHIApPUN B
npoueccax Ouosorndyeckoro okxucieHus. [{uknuueckue peakuuu. OKHUCINUTENBHOE
dbochopunupoBanue. Iuepeus membpannoz2o epaouenma npomonos. Cunmes ATD:
paboma npomonuou AT®-cunmaszvl. IlpeumyiecTBa a’poOHOTO MyTH OOMeHa
BEIIECTB Mepea aHadpoOHBIM. D (HEKTHBHOCTH IHEPTETUUECKOTO OOMEHA.
JlemoHCcTpauumn

[Moptpets: k. Ilpuctmm, K. A. Tumwupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuipl U cxeMbl: «@OTOCUHTE3», «IHEPreTUUEeCKUl oOMeH», «buocunTtes Oenkay,
«Ctpoenue pepmeHTa», «XEMOCHHTE3.

ObopynoBaHue: CBETOBOW  MHKPOCKON, 0O0OpyAOBaHWE IJsl  MPUTOTOBIICHUS
IOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENAPATOB.



Jlabopatopnasi padora «/3yyeHue KaTaIUTUYECKOW AKTUBHOCTU (PEPMEHTOB (Ha
IpUMEPE aMUJIa3bl UM KaTaaasbl)y.

Jlabopatopnasi paGora «/3yueHue (epMEHTATHBHOIO pACIICIUICHUS MEpPOKCUaa
BOJIOPO/JIa B PACTUTEIIHBIX U dKUBOTHBIX KJIETKAX).

JladoparopHnasi pa6ora «CpaBHEHHE MPOIIECCOB (POTOCHHTE3a K XEMOCHHTE3aY.
JlabopaTtopHnasi pa6otra «CpaBHEHHE MPOIIECCOB OPOKECHUS U IBIXAHUS.

Tema 7. HacaeacrBenHass HHGOpMaLMs U peajin3anus eé B KiIeTKe

Peakuuu wmatpuuHoro cuHTe3a. [IpUHIMO KOMIUJIEMEHTAPHOCTU B  PEAKIUAX
MaTpPUYHOTO CHHTE3a. Peanm3anus HacaeaCcTBEHHON nHpopMannn. [ eHeTHIeCKuii Ko,
ero ceorcrBa. Tpanckpunuus — matpuusbld cuaTe3 PHK. [Ipunnumns! Tpanckpunumn:
KOMIUIEMEHTAPHOCTh,  AHTUIAPAJJIEIBHOCTh,  aCUMMETpU4YHOCTh.  Co3peganue
mampuunwvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancasiuus u e€ sranbl. Yuactue TpancnoptHbeix PHK B 6uocunTese 6enka. YcinoBus
o6unocunTe3a 6enka. KogupoBanune aMuHokucioT. Poibs pubocom B OnocuHTese Oenka.
Cospemennvie npeocmasnenuss 0 cmpoenuu 2enos. Opranuzaiysi reHomMa y nIpoKapuoT
U sykapuoT. Perynsius akTUBHOCTH TeHOB y mpokapuoT. ['mmore3a omepona (.
XKako0, XK. Mano). Moaexynapusie mexanusmovl 3Kcnpeccuu 2eHog y sykapuom. Ponw
Xpomamuna 6 pe2yaayuu pabomsl eeHos. Perynsaius oOMEHHBIX MPOLECCOB B KIIETKE.
Kierounslit romeocras.

Bupycel — HekneTouHble (hOPMBI )KU3HU U O0JIHMraTHbie apa3utbl. CTpoeHHE MPOCTHIX
U CJOXHBIX BHUPYCOB, PETPOBHUpPYCOB, Oakrepuodaros. Kuzneuwwiti yuxn HK-
cooeporcawux eupycos, PHK-cooepocawux eupycos, baxmepuogazos. Oopamuasi
MPAHCKPUNYUs, peeepmasd, unmezpasa.

Bupycubie 3a0osieBanus dYenoBeka, >XHBOTHBIX, pactenmit. CIINI], COVID-19,
COILIMAJIbHBIC U MEAUIIMHCKUE MTPOOTIEMBI.

buoungpopmamuxka: unmeepayus u anaiuz ooavwux maccueos («bigdatay)
CMPYKMYPHLIX Ouonocudeckux oaunvix. Hanomexwnonocuu 6 buonozuu u meouyuHe.
Ipoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JdeMoHCcTpanuu

[Toptpetsi: H. K. Konbuos, /. Y. IBaHOBCKMiA.

Tabmuet uw  cxembl: «buocuHTes Oenka», «l'eHeTmyeckuit kom», «Bupyce»,
«baxTepuodarm.

IpakTnueckas padora «Co3nanue MOACIIU BUPYCAy.

Tema 8. ’Ku3HeHHBIH UK KJIETKH

Knerounsiéi muki, ero nepuonanl u peryisinus. Matepdaza u muto3. OcobeHHOCTH
mpoIeccoB, mnporekaromux B uHTepdaze. [loarotroBka KIETKH K JICJICHHUIO.
[IpecunteTnyecknii (MOCTMUTOTUYECKUIN), CUHTETUYECKUH U TOCTCUHTETUYECKUI
(IpeMUTOTHUYECKHIT) TEPHUOIbI UHTEP(DA3BI.



Marpuunbii  cunre3 JIHK — pemmkanus. Ilpunnunsr  permmkanuu  JIHK:
KOMIUJIEMEHTAPHOCTb, MOJIYKOHCEPBATHUBHBIM CUHTE3, AHTUIAPATIJIETBHOCTD.
Mexann3m permkaunn JIHK. Xpomocombl. Ctpoenue xpomocom. Tenmomepsl u
TeroMepasza. XpOMOCOMHBIN HA0OOp KIETKU — KapuOTHUM. [[UTIIOMAHBIN U TariouIHbIN
HabOpbI XpoMOCOM. ['oMosornuHbIe XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Henenue kietku — muTo3. CTaanu MUTO3a U MPOUCXOISIINE B HUX MPOLECCHI. THIIbI
muto3a. Kapuoknnes nu nutokuHes. buonornueckoe 3Hau€eHUE MUTO3A.

Perynmsammst MUTOTHYECKOTO NHUKIA KIETKH. [Iporpammupyemasi KiieTouHas rubeins —
aronTo3.

Knerounoe  sapo, XpOMOCOMBI, (PYHKIMOHAJIbHAas TE€HOMHUKA. Mexanuzmol
npoaugepayuu, oupgepenyuposku, cmapenus u eubeau kiemok. «Lugposas
K1emka» — ouourHgopmamuyeckue mooeu QyHKYUOHUPOBAHUS KIeMKU.
JlemoHCcTpauumn

Tabnuipl 1 cxembl: «KU3HEHHBIN UK KIETKUY, «MuUTO3», « CTpOCHHE XPOMOCOMY,
«Pennmukamus JTHK.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpompenapaTel: «MHTO3 B KIETKax
KOpEUIKA JIYKa».

JlaboparopHasi pabora «/3yueHue XxpoMocoM Ha TOTOBBIX MUKPOITpENapaTax».
JlaGopaTopHnas padora «HabGmogenue MuTo3a B KJIeTKaX KOHYMKA KOpeENIka Jiyka (Ha
rOTOBBIX MHUKpOIIpenaparax).

Tema 9. CTpoenne u GQyHKINHM OPraHN3MOB

buonoruueckoe pasHooOpazue opranu3mMoB. OHOKIETOYHBIE, KOJOHUAILHEIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

OCOOEHHOCTH CTPOEHHSI M JKU3HEACSATENBHOCTH OJHOKIETOYHBIX OpPraHU3MOB.
baktepun, apxeu, OIHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, JAPYyTUe
npoTtucThl. KoJIOHHaNbHBIE OPTAHU3MBI.

B3anMoCBsA3p 4YacTe MHOTOKIJIETOYHOTO OpraHuh3Ma. TKaHW, OpraHbl U CHUCTEMBI
opranoB. OprannsM Kak eIuHoe 1enoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBarenbHas, MOKPOBHAs,
IpOBOJAIIASl, OCHOBHAasl, MexaHuuyeckas. OcOOEHHOCTH CTpoeHus, GYHKUUA U
PacCIOJIOKEHUS TKAaHEN B OpraHax pacTEHU.

TkaHW JKUBOTHBIX M YEJIOBEKAa. TUNBl >KMBOTHBIX TKAHEW: JNUTEIHAIbHAS,
COCMHUTENbHAS, MbllIeyHas, HepBHas. (OCOOCHHOCTH CTpoeHUus, QYHKIUNH U
PacCIOJIOKEHUSI TKAaHEH B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble U T€HEpPATUBHBIE OpraHbl pacTeHUi. OpraHbl U CHCTEMBI
OpPTaHOB XMUBOTHBIX U Ye0oBeKa. OYHKIIMKN OPTaHOB U CUCTEM OPTaHOB.

Onopa Ttena opranu3moB. Kapkac pactenuit. CkeneTsl OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX KMBOTHBIX. HapyxkHb11 1 BHyTpeHHUM ckeneTr. CTpOEHHE W THUIIbI
COCIMHEHUS KOCTEM.



JIBM>KeHHE OpraHu3MoB. JIBHKEHHE OJHOKIJIETOYHBIX OPIraHU3MOB: aMEOOUIHOE,
KI'YTUKOBOE, DPECHUYHOE. JIBMKEHHE MHOTIOKJIECTOYHBIX PACTEHMI: TPONU3MBI U
HAacTUU. J[BMKEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA: MBIIIEYHAS CHUCTEMA.
Pednexc. CkeneTHbIe MBI U UX paboTa.

IIntanue opranusmoB. [lornomeHnue BOIBI, YIJIEKUCIOTO ra3a W MHUHEPAIBHBIX
BEILLECTB pacTeHUsMU. [IuTaHue >KMBOTHBIX. BHYTPHUIIOIOCTHOE U BHYTPUKIECTOYHOE
nuuieBapeHue. [IuTtaHue IO3BOHOYHBIX JKUBOTHBIX. OTHensl NUIIEBAPUTEIHHOIO
TpakTa. [ InmesapurenbHbie xkene3sl. [InmeBapuTenbHas cHCTEMA YEI0BEKA.

Jpixanane opraHu3MoB. [[pixanue pactenwid. Jlpixanue x*uBOTHbBIX. Juddy3us razon
4yepe3 TMOBEPXHOCTh KJIeTKH. KoxkHoe napixanue. JlpIxaTtenpHass ITOBEPXHOCTD.
XKabepHoe u néroyHoe abIxaHue. JpIXaHUWE MO3BOHOYHBIX KMBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIO)KHEHUE  CTPOEHUS  JIETKUX  II03BOHOYHBIX  JKMBOTHBIX.
JlpixarenbHas cUCTEMa 4eloBeKa. MexaHu3M BEHTWISAUMM JETKAX Yy NOTULD U
MIIeKOTUTAOMUX. Perymsius apixanud. JlprxarenbHbie 00bEMBI.

TpaHcnopT BEIIECTB y OPraHU3MOB. TpPaHCHOPTHBIE CUCTEMBI PacTEHUU. TpaHCIIOPT
BELIECTB y KUBOTHBIX. KpoBeHOCHas cucreMa m €€ opranbel. KpoBeHOCHas cucreMa
II03BOHOYHBIX )KMBOTHBIX U yenoBeka. Cepale, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyrn
KpOBOOOpAIIEHHUs. DBOJIIOLIMOHHBIE YCIOKHEHUS CTPOEHHUS KPOBEHOCHOW CHUCTEMBI
MMO3BOHOYHBIX )KMBOTHBIX. PaboTa cepaiua u e€ perysnus.

Beinenenne y opranusmoB. Beiaenenue y pacreHuil. BbineneHue y JKUBOTHBIX.
CoxpaturenbsHble Bakyosd. Opransl BbaeneHus. GunbTpanus, cekpeuust 1 oopaTHoe
BCaChIBaHME KaK MEXaHM3Mbl paOOTHl OpraHOB BbiaeneHHUs. CBs3b MOJOCTH Tena C
KPOBEHOCHOM M BBIICIIUTEIBHOW CUCTEMaMH. BhIelIeHUE Y MO3BOHOYHBIX KUBOTHBIX
u yenoBeka. [louku. Ctpoenue u ¢pyHKIIMOHUpOBaHKUE HeppoHa. O6pa3oBaHNE MOYH Y
YeJI0BeKa.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX opraHu3moB. Cropel OakTepuil u
LUACTHl MPOCTEUIMX. 3almTa y MHOrokjaeTouHnblx pacteHui. Kyrtukyna. Cpenctsa
MMaCCUBHOU U XUMHUYECKOU 3aIUThl. DUTOHIIMIEL.

3amura y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpPOBBI M MX HpPOM3BOJIHBIE. 3alllHUTa
opranusma ot Oosie3Hel. IMmmyHHas cuctema venoBeka. KieTouHslil U ryMmopaibHbIN
UMMYHUTET. BpoKIEHHBIN 1 npuoOpeTéHHBIN cnenuduyeckuii UMMYHHUTET. Teopus
KJIOHaJIbHO-ceneKTuBHOro ummyHurera (II. Dpnux, ®@. M. bepuer, C. Tonerana).
BocnanurensHpie OTBETBI OPraHU3MOB. Poib BpOKAEHHOIO UMMYHHUTETA B PA3BUTHHU
CUCTEMHBIX 3a00JIEBaHUH.

PazgpaxuMoCcTe M peryisauus y OpraHusMoB. Pa3npaXuMocTh y OJHOKJIETOYHBIX
oprann3MoB. Takcucel. PasgpaxxumocTs M perynsiums y pacreHud. PocTtoBeie
BEILIECTBA U UX 3HAYCHHUE.

HepBHas cuctema u pednexkrtopHas perymsmus y »KuBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIOLMOHHOE YCIIOKHEHUE CTPOCHUS HEPBHOM CHCTEMBI Y JKHBOTHBIX.



OTnensl TOJOBHOTO MO3Ta O3BOHOYHBIX KUBOTHBIX. Pediexc u pedaexropHas nyra.
besycioBHbIE U YCIOBHBIE pe(IIEKCHI.

I'yMopasibHast peryisiius U SHAOKPHHHAs CHCTEMa JKMBOTHBIX M yesoBeka. JKenessl
SHIOKPUHHOW CUCTEMBI M UX TOPMOHEI. JleicTBHE TOPMOHOB. B3anMOCBsA3b HEPBHOW U
SHJOKPUHHOU cucTeM. [ unoranamo-runoduszapHas cuctema.

JdeMoHCcTpanuu

IToptper: W. I1. I1aBnos.

Tabmuupl 1 cxembl: «OIHOKIETOYHBIE BOJOPOCIHNY, «MHOTOKIETOYHBIE BOJIOPOCITN,
«bakrepun», «lIpocrenmmue», «Opranbl HBETKOBBIX pACTeHUIN», «CUCTEMBI OPTaHOB
IT03BOHOYHBIX KHUBOTHBIX», « BHyTpeHHEE CTpOEHHE HACEKOMBIX», « TKaHU pacTeHUI»,
«KopneBbie cuctems», «CtpoeHue ctedns», «CTpoeHHe IMCTOBOM IJIACTUHKWY,
«Tkanm  xuBOTHBIX», «Ckener denoBeka», «llnmeBapurenpHas cucCTEMay,
«KpoBeHocHas cucrema», «llpixarenpHas cucremay», «HepBHas cucremay, «Koxay,
«MprmeuHnass cucreMa», «BblaenurenbHas CHCTEMa», «JHIOKPUHHAS CHUCTEMay,
«Ctpoenne Mpimunbsy, «Mmmynurer», «KumednonosoctHeie», «Cxema INUTaHUSA
pacTeHui», «KpoBEeHOCHbBIE CHCTEMBI I03BOHOUYHBIX )KMBOTHBIX», «CTpOEHUE TUIAPHI»,
«CtpoeHne mnaHapun», «BHyTpeHHee CTpOEHHME MOXKIAEBOrO uepBs», «HepBHas
cuctrema  poiO», «HepBmas  cucrema  marymkm», «HepBHas  cucrema
ITPECMBIKAIOIIUXCS, «HepBHas CUCTEMA  NTHULIY, «HepBHast ~ cucrema
MIIeKONUTaroIMX», «HepBHas cucrema uenoBekay, «Peduexcy.

OOopynoBaHue:  CBETOBOM  MHKpPOCKON,  MHUKpOINpenaparbl  OJAHOKIETOYHBIX
OpPraHW3MOB, MHUKpOIIpEnapaTbl TKaHEH, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, WIJIOKOXKUX, >KMBBIE OK3EMIUIPHI KOMHATHBIX pPAacTeHUH, repOapuu
PACTEHMI pa3HBIX OTAEJIOB, BIAKHBIC IIPENApaThl )KUBOTHBIX, CKEJIETHl TO3BOHOYHBIX,
KOJJIEKUMH OeCrO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJoBeKa, 00OpyJdOBaHHE IS
JEMOHCTPAlMA IIOYBEHHOTO M BO3IYIIHOI'O IIMTAaHUS PACTEHMM, pacIleIuICHUs
Kpaxmaia U OeJIKOB Moj AeHCTBUEM (DEPMEHTOB, 0OOPYIOBAHHUE ISl JEMOHCTPALIMH
ONBITOB II0 W3MEPEHUIO JKU3HEHHOW EMKOCTH JETKMX, MEXaHM3Ma JbIXaTEJIbHBIX
JBVYKEHUI, MOJIEIIN TOJIOBHOT'O MO3I'a Pa3JIMYHbIX KUBOTHBIX.

JlaGopaTopHnasi padora «/3yueHne TKaHEe pacTeHUIN».

JlaGopaTopHasi padora «/3yueHne TKaHel JKUBOTHBIX).

JlaGopaTopHas padora «/3yueHre opraHoB IIBETKOBOT'O PACTCHUS».

Tema 10. PazMmHOkeHHe M pa3BUTHE OPraHM3MOB

®opMbl Pa3MHOKEHUSI OPraHU3MOB: Oecrojioe (BKJIIOYash BEr€TaTUBHOE) U IOJIOBOE.
Bunelr Oecrnonoro pa3MHOXKEHMs: TOYKOBaHUE, CHOPYJALUA, (QparMeHTauus,
KJIOHHPOBAHHUE.

[TomoBoe paszmuoxkeHue. [lonoBeie kneTku, win ramersl. Menos. Craauum Menosa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cMbicin Meno3a u
II0JIOBOTO TIpolecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.



IIpenzaponpiieBoe pasBurve. lameroreHe3 y JKUBOTHBIX. I[lonoBble Keme3bl.
OOpazoBaHue W pa3BUTHE TMOJIOBBIX KieTOK. Criepmatorene3 u ooreHe3. CTpoeHue
IIOJIOBBIX KJIETOK.

OmomoTBOpeHHE W OMOPHOHAIBHOE  Pa3BUTHE  KUBOTHBIX. Crioco0b1
OIUJIOIOTBOPEHUS: HApyKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpPHOJIOTHS — HayKa o
Pa3BUTHH OPTraHu3MOB. Mopgozcene3 — 00Ha U3 21aeHbiX npoodiem 3MOPUOTIO2UL.
Konyenyus mopghocenos u mooenu mopgoeeneza. Ctagum sMOproreHe3a KUBOTHBIX
(ma mpumepe marymku). Jpobmenwe. Tumbsl apobnenus. /lemepmunuposannoe u
Hedepmunupoeanuoe Opoonenue. bnacmyna, munvr  6nacmyn. OcoOEHHOCTH
IpOOJICHUS] MIICKOTUTAIOMINX. 3apOJbIIIEBbIE JUCTKU (TacTpyJisiius). 3akiiajka
OpPraHOB M TKAaHEHM U3 3apOJBILIEBbIX JIUCTKOB. B3auMHOE BIMsSHME YacTeu
Pa3BUBAIOIIETOCS 3apoIbliia (AMOpHOHATBHAS WHIAYKITHS). 3aKiIaKa IIaHa CTPOCHHUS
XKABOTHOTO KAaK pE3yJIbTAT HEPAPXUYECKUX B3aMMOJACHCTBUUA TE€HOB. BnusHue Ha
AMOPHUOHATILHOE PAa3BUTUE PA3ITUYHBIX (PAKTOPOB OKPYKAIOIIEH CpeIbl.

Poct u pa3Butue xuBoTHBIX. [locTamMOpuoHaneHbI nepuoa. [IpsmMoe u Hempsmoe
passutHe. Pazputre ¢ Mmetamop$o30M y 6€CIIO3BOHOYHBIX U MO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3HaueHUE MPAMOTO U HEMPSMOrO PA3BUTHS, UX PACIPOCTPAHEHUE B
npupoje. Tumel pocta KUBOTHBIX. @AKTOPBI PETYISLUU POCTA )KUBOTHBIX U YEIIOBEKA.
Cramuyu MOCTAIMOPHOHANILHOTO pAa3BUTUSL Y JKUBOTHBIX U uyesoBeka. llepuops
OHTOreHe3a yenoBeka. CTapeHue U CMepTh KaKk OMOJIOTMYECKHUE MPOIECCHI.
Pa3mHoxeHue u pa3Butue pacteHuil. ['amerodur u cnopoput. Meito3 B KU3HEHHOM
nukie pacrennii. OOpazoBaHHue CIop B Tpoiiecce mMeio3a. ['lameTorenes y pacTeHHIA.
OIUI0I0TBOPEHUE U PA3BUTUE PACTUTENBHBIX OPraHU3MOB. /[BOMTHOE OMJIOIOTBOPEHUE
y IIBETKOBBIX pacTeHuit. O0pa3oBaHUE U pa3BUTUE CEMEHHU.

MexaHn3MBbl PETYISALAN OHTOIE€HE3a Y PACTEHUM U )KUBOTHBIX.

JlemoHCcTpauumn

IToptpetsr: C. I'. HaBamun, X. IlInemas.

Tabmuubpr u  cxembl: «BereratTuBHoe  pa3mMHOXeHHE», «THUIBI  0ecoyioro
pa3MHOXEHUsD», «Pa3MHOXKEHHE XJIaMHUJIOMOHAIb», «Pa3MHOXEHHE HBIJIEHBIY,
«Pa3smHOXkeHue ruaps», «Meio3», «XpomocoMbl», «l'ameroreHes», «CTpoeHue
AUUEKIETKH W crepmaro3onaay, «OCHOBHBIE CTaauu OHTOreHesa», «lIpsmoe wun
HeNpsIMOe pa3BuTue», «Pa3zBuTne marckoro xyka», «Pa3sutue capanun», «Pa3Butne
JATYIIKWY», «J[BOMHOE OIUIOAOTBOPEHHUE Y LIBETKOBBIX pacTeHUi», «CTpoeHHe ceMsiH
OJHOJIOIBHBIX U JABYAOJBHBIX pacTeHUil», «KW3HEHHBIH IIUKII MOPCKOM KaIlyCThbI»,
«OKW3HEHHBIN UK MXa», «KM3HEHHBIM LUK MANOPOTHUKAY, «KU3HEHHBIA LUK
COCHBD».

ObopynoBaHue:  CBETOBOM  MHKPOCKOI,  MHKpPONpENaparbl  SHWLEKIETOK |
CIIEpPMAaTO30U10B, MOJENb «L MK pa3BUTHS JIATYIIKI.



JlaGopaTtopnasi padora «l3yueHHe CTpPOEHHSI TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTnueckasi padora «BbIsIBIEeHNE TPU3HAKOB CXOACTBA 3aPOIbIIIEH TO3BOHOUYHBIX
KUBOTHBIX).

JlaGopaTopHas padora «CTpoeHre OpraHOB pa3MHOXKEHHUSI BBICIIIUX PACTCHUI.
Tema 11. 'eHeTHKa — HaAyKa 0 HACJIEACTBEHHOCTH M H3MEHYHUBOCTH OPTraHM3MOB
Wcropusi cTaHOBIIEHHSI M Pa3BUTUSA T'€HETUKHM Kak Hayku. Pabotsl [. Menpens, I'. ne
®pwu3za, T. Moprana. Ponb oTe4ecTBEHHBIX YUEHBIX B pa3BUTUU TeHETHKU. PaboTel H.
K. Konwsuora, H. M. BasunoBa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A.
Oununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE TOHITUS U CHUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HbI, AJIbTEPHATUBHBIC NPU3HAKWA, AOMUHAHTHBIA U PELECCHUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAs JIMHWS, THOPUILI, TCHOTHUII, (hEHOTHII.
OCHOBHBIE METO/IbI TEHETUKH: THOPUI0JIOTHYECKUM, IIUTOJIOTMUYECKUM, MOJIEKYJIISIPHO-
T€HETUYECKUU.

JdeMoHCcTpanuu

IToptpetsl: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konbsnos, H. 1. BaBuios, A.
H. benozepckmii, I'. JI. Kapneuenko, 0. A. ®umumuenxo, H. B. Tumodees-
PecoBckmnii.

Tabnuubl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEeMbI CKPEIIUBAHUS.

JlabopaTtopHnasi padora «JIpozoduia kak 00BEKT FTeHETUYECKUX UCCIICIOBAHUY.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpemmBanue. [lepBbiii 3akoH MeHaens — 3akoH eAMHOOOpasus
ruOpuI0B nepBoro nokosieHus. IIpaBuno noMmuHupoBanus. Bropoit 3akoH Mennens —
3aKOH pacHIeIIeHus mpu3HakoB. [luTonorudyeckue OCHOBBI MOHOTHOPHUIHOTO
CKpeluBaHus. [ umoTe3a 4ncToThl ramer.

Ananmuzupytromee  ckpemuyBaHue. [IpoMexyTOdHBIM — XapakTep  HacleIOBaHUS.
Pacmerienne nmpru3HakoB MpU HEMOJIHOM JOMUHUPOBAHUU.

HuruOpuaHoe ckpeuuBanue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBUCHMOIO
HacJe1I0BaHusl MPU3HAKOB. [[uTonornuyeckue OCHOBBI IUTUOPUIHOTO CKPEIIMBAHMSI.
CuemienHoe HacnenoBanue mpusHakoB. Pabotet T. Moprana. CremieHHoe
HAaCJIEIOBAHUE T€HOB, HAPYIIEHUE CLEIUICHUS MEXAY I'eHaMu. XPOMOCOMHAsl TEOPHs
HAaCJIEICTBEHHOCTH.

I'eneTuka nona. XpoMOCOMHBIN MEXAHU3M OMPEACIICHHS MM0Ja. AYTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIiI M TreTeporameTHbI moj. ['eHeTuyeckas CTpyKTypa
ITOJIOBBIX XpoMocoM. HaciienoBanne nmpu3HakoB, CHETUIEHHBIX € ITOJIOM.

I'enotun kak uenoctHas cucreMa. [lneroTponus — MHOKECTBEHHOE JCHWCTBUE T'€HA.
MHOKECTBEHHBIN aJUIEITIA3M. B3aumoperictBue HEaJUIEIbHBIX TE€HOB.
Kommnementaprnocts. Onucras. [Tlonmumepus.



I'eneTnueckuit KOHTPOJIb Pa3BUTHUA paCTGHHﬁ, ZKHNBOTHBIX H 4YCJIOBCKA, a4 TaKXKC
@)HBI/IOHOFI/I‘{CCKI/IX IMpOoLCCCOB, IMMOBCACHNUA U KOTHUTHBHBIX @)YHKLII/II\/'I I'eneTnyeckue
MCXaHHN3MBbI CI/IM6I/IOFCH€3a, MCXaHHN3MBbI BSaPIMO,Z[CP'ICTBHSI «XO35MH — IIapasuT» H

«XO3MH — MHKpPOOMOM». [ 'eHeTHuecKkwe acleKThl KOHTPOJS ¢ HW3MEHEHUS
HaCJIEICTBEHHON MH(OpMalUK B TOKOJIEHUSAX KJIETOK U OPraHU3MOB.
JdeMoHCcTpanuu

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

Tabmuubr u cxemsl: «llepBblii W BTOpOl 3akoHbl MeHnaens», «TpeTuil 3akoH
Mengens», «AHamusupyromiee CkpemuBanue», «HemonHoe aoMUHUpPOBaHHEY,
«CuemyieHHOEe HacleJJOBaHWE TMPU3HAKOB Yy Jpo3oduibly, «['eHeThka moJiay,
«Kapuotun  yenoBeka», «Kapuotun  apozodunsy, «Kapuotum — OTHLBI,
«MHOX€ECTBEHHBIN ajuienu3m», « B3auMo1eCTBUE TEHOBY.

O6opynoBanme: MoOIeTb IS JEMOHCTpAIlMM 3aKOHOB €IWHOOOpa3us THOPHIOB
MEPBOTO MOKOJECHHUS U PACUICIUICHUSI MPU3HAKOB, MOJIEIb ISl JEMOHCTPALlUA 3aKOHA
HE3aBUCHUMOI'0 HACJIEAOBAaHUS NPU3HAKOB, MOJEIb IS AEMOHCTPALMUA CLEILUIEHHOTO
HACJIeI0BaHUSI PU3HAKOB, CBETOBOM MUKPOCKOT, MUKpoItipenapart: «/po3oduiay.
IIpakTuyeckas padora «3yueHue pe3ylbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
TIPO30(UITBI.

IpakTnueckass padora «/3ydeHue pe3yabTaToB IUTUOPUIHOTO CKPEIIUBAHUS Y
TPO30(UITBI.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumoneiictBue reHotuna u cpensl npu GopmupoBanuu penotuna. M3mMeHUMBOCTH
npu3HakoB. KayecTBEHHbIE M KOJHMYECTBEHHBIE NpPU3HAKU. BHIBI M3MEHUYMBOCTH:
HEHACJICJICTBEHHAS U HACJICICTBCHHAS.

MoaudukanronHas V3MEHYUBOCTb. Poub cpelnbl B dbopmupoBaHUU
MoaU(pUKAIMOHHON n3MeHurnBocTU. Hopma peakiuu npusHaka. BapuanmoHHslil psn u
BapuanmonHas kpusas (B. Moranncen). CBoiicTBa MOAU(UKAIIMOHHONW U3MEHUYHUBOCTH.
['eHoTnMueckas M3MEHYMBOCTh. CBOMCTBA T€HOTUIIMYECKOW M3MEHUYMBOCTH. Buasbl
TeHOTUITMYECKONW U3MEHYMBOCTH: KOMOMHATHUBHAS, MyTAIl[HOHHAS.

KoMmOuHatuBHass W3MEHYMBOCTh. Mei03 U TOJIOBOM MpoIlecC — OCHOBA
KOMOWHATUBHONW M3MEHUYMBOCTU. PoJIb KOMOWHATHBHOW WM3MEHUYMBOCTH B CO3/IaHUU
TCHETHYECKOTO pa3HOOOpa3us B MpeIesiax OTHOTO BUIA.

MyTanmoHHas U3MEHYMBOCTh. BHUAbBI MyTaluii: T€HHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrnoHTaHHblE W WHAYLHPOBAHHBIE MyTalUMH. SIepHbIE M LUTOIIA3MAaTHYECKHE
myTtanuu. CoMaTH4ecKrue U MoJoBble MyTaluu. [[pruynHbl BO3HUKHOBEHHSI MYTallHil.
MyTaressl U UX BIHMSHUE HAa OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAIlMOHHOTO MPOIECCA.
3aKOH TOMOJIOTMYECKHUX PSA0B B HacieAcTBeHHOW u3MeHuumBoctu (H.M. BaBusos).
BHesnepHas n3MEHYMBOCTh U HACIEACTBEHHOCTb.



Dnuecenemuxa u 3NUEHOMUKA, POb INUSEHEMUYECKUX (aKmMopos 8 HACIe008aAHUU U
UBMEHYUBOCTNU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHCcTpanuu

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

Tabnumpl u cxembl: «Bunbl u3MeHUuBOCTHY, «MoaudukaimoHHas U3MEHYUBOCTHY,
«KomOuHaTBHAs W3MEHUHUBOCTHY, «Meo3», «OrmnonoTBopeHuey, «l eHernyeckue
3a00s1eBaHus YeIoBeKay, «BUIbI MyTalnii.

O6opynoBanue: KUBbIC M TepOapHBIC DK3EMIUIIPHI KOMHATHBIX PAaCTEHUU, PUCYHKHU
(boTorpadum) >KkMBOTHBIX C PA3JIMUHBIMU BUIAMU U3MEHUYHUBOCTH.

JladopaTopunasi padora «lccnemoBaHne 3aKOHOMEPHOCTEH MOIU(DUKAITMOHHON
n3MeHYuBOCTU. [locTpoeHne BapUallMOHHOTO psiia U BApUALIMOHHOW KPUBO.
IpakTuyeckas padora «Myrtanuu y 1po30(duiisl (Ha TOTOBBIX MUKpPOIIpEnapaTax).
Tema 14. I'eneTnka 4esioBeKka

Kapuotun uenoeka. MexyHapoaHasi mporpamMmmMa MCCIEAOBAaHUSI T€HOMA YEJIOBEKa.
Meronpl  uW3ydeHHMs TEHETHKM  YEJOBEKa: TEeHEaJIOrMYecKui, OJIM3HEIOBBIH,
UUTOT€HETUYECKUH, MOMYJISIIIUOHHO-CTATUCTUYECKUN, MOJIEKYJISIPHO-T€HETUYECKHUIA.
CoBpeMEHHOE  OMNpENEeNIEHHEe  TIEHOTUIA:  IMOJHOT€HOMHOE  CEKBEHHPOBAHME,
FEHOTUNUPOBaHUE, B TOM uwncie ¢ nomouipto [IIIP-ananu3a. HacnencrBeHHbie
3a0oeBaHusl 4YeloBeka. | €HHBIE M XPOMOCOMHBIC OOJIe3HM dYesloBeKa. boyiesHu ¢
HACJIEACTBEHHON TMPEIpacOiIOKEHHOCThIO. 3HAYEHUE MEIULUHMHCKOM TEHETUKH B
NpEeNOTBpAlCHU W JICYEHUU TEHEeTHYECKUX 3a0oJieBaHUN uenoBeka. Meauko-
T€HETUYECKOEe KOHCYIbTUpOoBaHHe. CTBOJIOBbIE KIETKU. [lOHATHE «TreHETHYECKOro
rpy3a». OTHYECKHE aCHEKThl MCCICAOBAaHUNA B 00JIACTH PEJAKTUPOBAHUS T'€HOMA M
CTBOJIOBBIX KJIETOK.

['enetnueckue GakTOPhI MOBHIIIIEHHOW YyBCTBUTEIBLHOCTH YENIOBEKA K (PU3UUECKOMY U

XUMUYECKOMY 3arpsA3HEHUIO OKpY Karolen Cpebl. I'eneTnueckas
IIPEIPACIOI0KEHHOCTD YEJIOBEKA K TATOJIOTUSIM.
JlemoHCcTpauumn

Tabmuup! u cxemsl: «Kapuotun yenoBeka», « MeTopl U3yUeHHUS! TEHETUKH YEJI0BEKaY,
«I'eHeTnueckue 3a00€BaHUS YETOBEKAY.

IIpakTHyeckas padora «CocTaBieHuE U aHAIU3 POJOCIOBHOMNY.

Tema 15. Cenexuusi Opranu3mMoB

JlomecTukanus U celnekums. 3apOoKICHHUE CENEKINU U JomecTukanuu. Yuenne H. U.
BasuiioBa o LleHTpax npoucxXoKIeHUs] 1 MHOrooOpa3usi KyJbTypHBIX pacTeHHil. Poib
CEJIEKLIMU B CO3JIaHUU COPTOB PACTEHUN W MOPOJ KMBOTHBIX. COpT, IOpOAa, MITAMM.
3aKOH TOMOJIOTHYECKUX PAJIOB B HacleACTBEHHON n3MeHnunBoctyu H. M. BaBuiiosa, ero
3HA4YEeHHUE JJIS CEJICKIMOHHON PabOTHlI.

Metoasr  cenekumoHHONW — pa®oThl.  MckyccTBeHHBI — OTOOp:  MaccoBBIA U
MHIMBHUIyaJIbHBIN. DTanbl KOMOMHAIIMOHHOW CcelleKIMHU. VcnbITaHue mpou3BOaUTeNeH



no moToMcTBy. OTOOpP MO TEHOTHUITYy C TMOMOINBIO OLEHKH (PEHOTHUIIAa MOTOMCTBA U
0oTOOp 1O TeHOTHUITY ¢ TToMoIkI0 aHanu3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJEKIMOHHOW paldoThl. PaananvioHHbIN U
XUMUYECKUN MyTareHe3 KaKk HCTOYHUK MyTalluid y KYJbTYpPHBIX (JOPM OpPraHHU3MOB.
Hcnonp30BaHne TEHOMHOTO PEIaKTHUPOBAHUS U MeTO/I0B pekoMOuHaHTHBIX JIHK mms
IIOJIy4YE€HUsI UCXOIHOI0 MaTepurana sl CeJICKLINH.

[Tonyyenue mnonuruionsoB. BHyTpuBHmoBas rulpuauzanus. biau3kopoacTBEeHHOE
CKpelniuBaHue, Wi WHOpuAWHT. HepoacTBeHHOE CKpelMBaHUE, WA ayTOPHUIMHT.
I'erepo3uc m ero mpuuumnHbl. Mcnosb3oBaHue rerepos3uca B cenekiuu. OtnanéHHas
rubpuauzanus. Ilpeogonenue Oecrionus MEXBUIOBBIX THOPUAOB. JloCTHXKEHMS
CEJIEKIINU PACTEHUN U KUBOTHBIX. « 3€1EHASL PEBOIIOYUSLY.

CoxpaHeHHE U U3YYEHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM U UX JTUKHUX
poauyer ISl CO3IaHusI HOBBIX COPTOB M THOPHIOB CEIbCKOXO3IUCTBEHHBIX KYIBTYP.
H3zyuenue, coxpanenue u ynpaenenue 2eHemuyecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHLIX U NPOMBICAOBLIX — HCUBOMHBIX 8  YesaX  VIyYuleHus.
CYUecmeyowux U Cco30aHusi HOBbIX HOPOO, JUHUU U KPOCCO8, 8 MOM UUcie C
NpUMeHeHUeM COBPEMEHHBbIX MemOo008 HAYUHbIX UCCIe008aHUl, Nepedosblx uoeli U
NepCcneKmuBHbIX MexHoI02Ul.

JlemoHCcTpauumn

[Toptpetsi: H. U. BaBunos, U. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykbsinenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubr u cxembl: «L[eHTpBI TPOUCXOXKACHUS W MHOTO0Opa3wsi KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTMUECKUX PSIOB B HACJIEACTBEHHOW HW3MEHYHUBOCTU,
«Metoapl cenexkuun», «OTnanénHas ruopuauzanusy, «MyrareHes».

JlaGopaTtopnasi padora «l3yyeHue COpPTOB KyJbTYpPHBIX PACTEHUH U TOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3yueHre METOIOB CENICKIIUA PACTCHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUD».

Ikckypeust «OCHOBHBIE METOJIBI U IOCTHKEHUS CEJICKIIMU PACTEHUHN U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHILUI0, TUIEMEHHYIO (epMy, COPTOMCIBITATENIbHBIA YYacTOK, B
TEIJIMYHOE XO035MUCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».
Tema 16. BuoTexHo/I0THS U CHHTETHYECKAS OMOJIOTHS

OOBEKTHI, UCTIOJIB3yeMbIe B OMOTEXHOJIOTUH, — KJIETOYHBIE W TKAHEBBIC KYJIBTYPHI,
MUKPOOpPTaHU3MbI,  MX  XapakTepUCTHKa.  TpaauliMoHHas  OMOTEXHOJOTHS:
xJie0oTeYeHue, IIOJIy4YEeHUE KMCJIOMOJIOYHBIX IIPOAYKTOB, BUHOJIEJIHE.
MuxkpoOuonorndeckuii  cuHte3. OOBEKTHI MHKPOOHMOJOTHYECKUX  TEXHOJOTHA.
[Tpon3BoacTBO Oenka, aMUHOKHUCIIOT M BATAMUHOB.



Co3aHne TEXHOJOTMH W HMHCTPYMEHTOB IIEJICHANPABICHHOIO MW3MEHEHHS U
KOHCTPYHPOBAHUSI I'€HOMOB C LEJIbIO IOJYYEHUS OPraHU3MOB U HUX KOMIIOHEHTOB,
COJIeprKallIiX HE BCTPEUaroIIUecs B IPUPOI€ OMOCUHTETUUECKHUE MTYTH.

Kinerounas naxenepusi. MeToapl KyJbTyphl KIETOK U TKaHEH PACTEHUM U KUBOTHBIX.
KpuobGanku. Comaruueckas ruOpuau3anmusi ©W  COMAaTHYECKHH  HMOpHOTreHes.
Hcnonb30BaHue TaljiOuIoOB B CEIEKLUUHA pacTeHUU. [lonyuenHue MOHOKIOHANbHbIX
anmumen. Hcnonvzoeanue MOHOKIOHANbHOLIX U  NOJUKIOHANbHLIX —aHMUmen 6
meduyune. VICKyCCTBEHHOE OIUIOJIOTBOpEHHE. PEKOHCTpYyKUIMS SHLEKIETOK U
KJIOHHPOBAHUE JKMBOTHBIX. MeETON TpaHCIUIaHTAUWHA SAEp KIETOK. 1exHonozuu
0300p06eHUs, KYbMUUpOBaHUs u MUKPOKIIOHANbHO20 ~ PA3MHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMocoMHass M TIeHHas HHXKEHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U
koHcTpynpoBanue pekomOuHaHTHbIX JHK. Cosdanue mpanceennvix opeanusmos.
JIOCTHKEHUS U IEPCIIEKTUBBI XPOMOCOMHOW M T€HHOM MHXEHEPUHU. DKOJOTHUECKNE U
ATUYECKHE MTPOOIIEMbI TEHHOU NHKEHEPUH.

MenuuuHckue OuotexHosioruu. IloctreHomuas 1mmdpoBas wmeaunuHa. [TIIP-
AUarHocTuka. MeTaboJIOMHBIM aHaiau3, TEHOLEHTPUYECKUMH aHalIu3 MpoTeoMa
YEJI0BEKA I OLIEHKHA COCTOSIHMS €ro 310poBbs. VCHOMb30BaHHE CTBOJOBBIX KIIETOK.
Tapretnas Tepanusi paka. 3D-OmommkeHepust Aisi pa3pabOTKu (PyHIaAMEHTATbHBIX
OCHOB MEIMIMHCKHAX TEXHOJOTUM, CO3[JaHUs KOMIUIEKCHBIX TKaHEH COYETaHHEM
TEXHOJOTMM TpEXMEPHOTr0 OMONPUHTHHra W cKapQoaauHra Juis peuieHus 3ajad
MEPCOHANTN3UPOBAHHON MEUIIVHEI.

Coznanne BEKTOPHBIX BAKIMH C IIEJIbI0 00ecTieueHns] KOMOMHHUPOBAHHOW 3aIUTHI OT
BO30yIuTENeH OPBU, YCTaHOBJICHHE MOJIEKYISPHBIX MEXaHU3MOB
¢yuxkuuonupoBanust PHK-conmepkamux BHpPYCOB, BBI3BIBAIOIIMX OCO00 OIAacHbIE
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JlemoHCcTpauumn

Tabmuupr u  cxemsl: «Mcronb3oBaHWE MUKPOOPTaHU3MOB B  IIPOMBIIUIEHHOM
IPOU3BOJACTBEY, «KieTouHas nHKeHepusn», «I eHHass HHXKEHEPUsD).

JlabopaTopnasi pabora «/3yueHre 00beKTOB OMOTEXHOIOTHI.

IIpakTHyeckas padora «llosydeHre MOJOYHOKHUCIIBIX ITPOYKTOBY.

JIKcKkypeust «bHOTEXHOJIOrUs — BaXKHEHIas IPOU3BOAUTENbHAS CHJIa COBPEMEHHOCTH
(Ha OMOTEXHOJOTMYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apo:xneHue u pa3BuTHE IBOJIOIUOHHBIX NMPEACTABICHUI B 0M0JIOTHH
OpomonnonHas teopus Y. JlapBuHa. IIpeanocbulku BO3HUMKHOBEHHMS JapBUHU3MA.
Kw3Hb 1 HayuyHas nesarensHOCTh Y. /lapBrHA.



JBuwkymue cuiabl sBosmouuu BuIoB 1o Y. JlapBuHy (BbICOKass WHTEHCHBHOCTH
pPa3MHOXKEHHS ~ OpraHU3MOB,  HACJEACTBEHHas  W3MEHYMBOCTb, OOppba  3a
CYLIECTBOBAHME, ECTECTBEHHBIN 1 HCKYCCTBEHHBIN O0TOOD).

Odopmienne cuHTeTHUecKo Teopuu dBomonuu (CTD). HelTpampHas Teopus
sBomolMK. COBpEMEHHas SBOJIOUMOHHAs OWoNorus. 3HAYEHUE SBOIIOLUOHHOU
Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHOW KAPTUHBI MUDA.

JdeMoHCcTpanuu

IToptpetsr: Apucrorens, K. JIunnen, K. b. Jlamapk, 3. XK. Cenr-Unep, K. Krosbe, Y.
Hapsun, C. C. YUersepukos, U. U. [lImaneraysen, x. Xonneiin, /. K. benses.
Tabmuupl n cxemsl: «Cuctema xuBoi npuposl (o K. JInnuero)», «JlecTHHIa )KUBBIX
cyuiectB (o Jlamapky)», «Mexanuzm GopMUpOBaHUs MPUCIIOCOOTIEHUM Y pacTeHUN U
KUBOTHBIX (1m0 Jlamapky)», «Kapra-cxema mapmipyrta myremectBuss Y. JlapBuHay,
«Haxonku Y. {apBunay, «Dopmbl 00pbOBI 3a cymecTBoBaHUE», «Ilopoasl romybein,
«MHorooOpa3ue KynbTypHbIX (popm KamycTeD», «Ilopoasl qOMAamHUX >KUBOTHBIXY,
«Cxema oOpazoBanusi HOBBIX BHAOB (1o Y. JlapBuHy)», «Cxema COOTHOILEHUS
IBIDKYIIUX CWJI 3BOIMIOUMN», «OCHOBHBIE TIOJIO)KEHHMSI CHHTETHYECKOW TEOpHUHU
IBOJIFOLIIN.

Tema 2. MUKpP03BOIIOLMSA U €€ pe3yJIbTaThl

[Tonynsauus Kak 3JIeMEHTapHasg eAuHUIA 3BOJoLHH. COBpEMEHHBIE METOJIbI OLEHKH
TEeHETUYECKOr0 pa3zHooOpa3usi M CTPYKTypbl mnomyiasuuid. M3meHenue reHogoHna
NOMYJISAUMNA KaK D3JIEMEHTApHOE JBOJIOLHUOHHOE SBJICHHE. 3aKOH TIE€HETHYECKOIO
paBHoBecus Jx. Xapau, B. BaiinOepra.

DOnemMeHTapHble (DaKTOphl (ABMKYIIME CHIIBI) 3BOJIOUMU. MyTalMOHHBIM Ipolecc.
KomOunatuBaass u3mMeHUMBOCTH. [lpeii) reHoB — ciaydailHble HEHANpaBICHHBIC
U3MEHEHHUS] 4YacToT ajiened B mnonymanusx. Oddext ocHoBarens. Iggexm
oymuiiouno2o 2opaviuika. CHUdMCEHUe 2eHemuuecko20 pazHooOpasus. NPUYUHBL U
cnedcmeus. Ilpossnenue s¢pgpexma Opeiigha 2enoé 6 6OMLUUX U MATBLIX NONYIAYUSX.
Murpamun.  M3onsmuss momynsuuid:  reorpaduyeckas  (MPOCTpaHCTBEHHAs),
Oounonoruyeckas (penpoyKTUBHAS).

EctectBeHHbII 0TOOp — HanmpaBiAOMWUN QakTop 3BOTHOLNUN. POPMBI €CTECTBEHHOIO
oTOopa: ABWXKYIIUMA, CTAOMIM3UPYIOMIUHI, pasphiBalomuii (au3pyntuBHbIi). [TonoBoi
0T00p. Bo3HMKHOBEHUE U SBOIONHS COITUATBHOTO TTOBEICHHUS KUBOTHBIX.
[IprcocoOaeHHOCTh OPTaHW3MOB KakK pe3yJabTaT MHUKPOAIBOJIOLNU. BO3HWKHOBEHHE
IPUCTIOCOONIEHUH Yy OpraHu3moB. ApoMopdosbl U wuauoazantauuu. llpumepsl

OPUCIOCOOJIEHUt Yy OpraHu3MoB:  Mopdosiorudyeckue,  (GU3HOJOTUYECKUE,
OMOXUMUYECKHE, MOBEJICHUECKUE. OTHOCHUTENBHOCTD PHUCTIOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero kpurepuu u cTpykTypa. BugoobpaszoBanue Kak pe3ysbTaT MUKPOIBOJIIOLUH.
M3omsiumst  —  mroueBoM  ¢aktop  BuAooOpazoBaHus. Ilyth u cnocoObl



BUI000pa30BaHU: AJIONIATPUUYECKOE (reorpaguueckoe), CUMITIaTPUYECKOE
(3KOJIOTHYECKOE), KMTHOBEHHOE» (ITOJIMILTIONAu3anus, ruopuauzanus). JJimreabHoCTh
ABOJIFOLIMOHHBIX ITPOLIECCOB.

Mexannu3mbl (HOpMUPOBAHHS OMOIOTUYECKOTO pa3HOOOpa3usl.

Ponp »3BomonmoHHON Owonornn B pa3paboTKe HAYYHBIX METOJIOB COXpPaHEHUS
OnopaszHooOpa3usi. MUKpPOAIBOJIOLMS M KO3BOJIOLUS MapasUTOB M HMX XO35EB.
Mexanusmbl (HOPMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIOCOOBI OOpPHOBI C
HEW.

JemoHCcTpauumn

IToptpetsr: C. C. UeTBepukos, J. Maiip.

TaOmumsl u cxeMbl: «MyTalnoHHasE U3MEHUYMBOCTHY, «llomynsunoHHas CTpykTypa
Buga», «Cxema mposiBieHUs 3akoHa Xapau—BaitHOepra», «J/IBuxyume cuibl
IBONIIOLIMNY, «DKOJOTUYECKAs HW3OJSIHUS  TOMyJNALMA  CeBaHCKOW  (opemuy,
«['eorpaduueckas M30IAIUS JTUCTBEHHULIBI CHOUPCKOM M JTUCTBEHHUIIBI JAypPCKOI»,
«IlomynsiMOHHBIE BOJHBI YMCICHHOCTH XMIIHHUKOB M JKepTB», «Cxema IencTBus
€CTECTBEHHOTr0 0TOO0pa», «Dopmbl OOprOBI 3a cyliecTBOBaHUEY, «MHIyCTpraabHBIN
MenaHu3M», «Kuble nckonaemelie», «I[IOKpOBUTEIBCTBEHHAs OKpacka >KMBOTHBIX),
«IIpenynpexnaromas OKpacka JKUBOTHBIX», «Du3nonornuyeckue aganTarum,
«IIpucnocobmeHHOCTh OpraHU3MOB M €€ OTHOCUTEIBHOCTHY, «Kputepuu Bumay,
«Bunpl-nBoiiHukn», «CTpykTypa BUJa B npupoze», «Crnocodbl BHUI000pa3oBaHUs,
«l'eorpaduueckoe BHIOOOpa3oBaHME TPEX BHJOB JAHABIIIEH», «ODKOJIOTHYECKOE
BUI000pa3oBaHre BUAOB CUHUID, «llomummonasl pactenui», «KamyctHo-peneunbii
ruopuI.

ObopynoBanue: repOapuy pacTCHHIA, KOJUIEKIIMA HACEKOMBIX, Uydesia MTHIl U 3BepeH C
OpUMepaMH Pa3IMYHbIX IMPUCHOCOOJEHUH, yydyena NTULl U 3Bepell pa3HbIX BHJIOB,
repbapuu pacTeHui OJU3KUX BUIOB, 00pa30BaBLIMXCS PA3IMYHBIMU CIIOCOOAMH.
JlaGopaTopHasi padora «BbIBI€eHHUE U3MEHYHMBOCTU Y 0COOEH OJTHOTO BUIAY.
JladopaTropnasi padora «[IpucrmocoOneHusT OpPraHU3MOB W WX OTHOCHTEIIbHAS
11e71eC000Pa3HOCThY.

JlabopaTopnasi pabora «CpaBHEeHUE BUA0B IO MOP(POJIOTUIECKOMY KPUTEPHUIO».
Tema 3. Makpo3BoIOLMS U €€ pe3yJibTaThl

Meronbl wu3ydeHus Makpo3BoJrolMH. llaneoHTonornueckue MeToAbl H3yYEHHUS
sBostonuu. [lepexoansie Gopmbl U PUIIOrEHETHUECKHUE PSJIbI OPIraHU3MOB.
buoreorpaguueckue meroasl u3yueHus sBosouuu. CpaBHeHue (yopbl U (ayHbl
MaTepUKOB U OCTpoBOB. buoreorpaduueckune obnactu 3emiuu. Bunesl-sHaemuku u
PEJUKTHI.

OMOpHOJIOTHYECKME W CPAaBHHUTEIbHO-MOP(OJIOTHYECKHE  METOJbl  U3Y4YEHUS
ABONIIOLMHU. ['eHeTMYecKue MEeXaHU3Mbl DSBOJIOUWM OHTOT€HE3a U  IOSBIICHUA
HBOJIFOLIMOHHBIX HOBLIECTB. ['OMOJIOTHYHBIE ¥ aHAJIOTUYHBIE OpraHbl. PyuMeHTapHbIe



opranbl ¥  aTaBU3Mbl.  MOJIEKYJIIPHO-TEHETUYECKHE,  OMOXMMHUYECKHE U
MaTeMaTHYECKHE METOMbI U3YUEHHUS 3BOMOUMU. ['oMosornunbie reHbl. COBpEMEHHBIE
METO/Ibl TOCTPOCHUS (PUIIOTEHETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLKS TEHOMOB.

O6mme 3akoHOMEpHOCTH (TpaBwjia) OdBoOJOUMA. [lpunyun cmenvl GYHKYULL.
HeobOpatumocTs »3BOMIONMU. AjanTuBHas paauanus. HepaBHOMEpPHOCTH TEMIIOB
ABOJIIOLINH.

JlemoHCcTpauumn

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, ®. Mrosuiep, J. ['ekkels.

Tabmuupr u  cxeMbl: «DumoreHeTHYeCKUl psAa  JoWaan», «ApPXEONTEPUKCH,
«3Bepo3yobie suepb», «Creronedans», «Punnoduts», «CeMEHHbIE MaOPOTHUKN,
«buoreorpaduueckue 30HbI  3emun», «[peiid KOHTHUHEHTOB», «PeIUKTHI»,
«HavanbHble cTaguu SMOpPUOHAIIBHOTO Pa3BUTHUSL TMO3BOHOYHBIX JKUBOTHBIXY,
«l’'OMOJIOTUYHBIE W  AaHAJOTWUYHBIE  OpraHbD»y, «PynuMeHTh», «ATaBU3MBIY,
«XpoMOoCcOMHBIE HA0Ophl YeIOBEeKa W IHUMIaH3e», «[JaBHbIE HampaBleHUs
ABOJIIOLIUNY, «O011IMEe 3aKOHOMEPHOCTH BOJIIOLIUN.

O6opynoBanue: KOJJIEKIIMH, TepOapun, MyJIsiKH UCKOIIAeMbIX OCTaTKOB OPraHU3MOB,
MYJISIKM TOMOJIOTMYHBIX, AHAJOTUYHBIX, PYJAUMEHTAPHBIX OpPraHOB U AaTaBU3MOB,
KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3BuTHe *KU3HA Ha 3emuie

HayuHble rumoTe3bl MPOUCXOXKIICHUS >KU3HU Ha 3emiie. AGUOTEHE3 W MaHCIePMUS.
JloHay4yHble TpEACTaBICHUS O 3apOXACHUM >KU3HU (KpeanuoHu3M). l'umoresa
MOCTOSIHHOTO CaMO3apOXKJICHUS KU3HU U €€ omnpoBepxkeHue omnbitamu O. Penu, JI.
Cnannannanu, JI. [Tactepa. IlporcxoxaeHue x«u3HU U aCTPOOUOIOTHSI.

OcHoOBHBIE dTambl HeopraHudecko »sBomonuu. [lnanerapnas (reosjoruyeckas)
ABOJTIOIMS. XUMUYECKasi BOJIIOLMS. AOMOTEHHBIM CUHTE3 OPraHUYEeCKUX BEIIECTB U3
Heopranmdeckux. Ompir C. Mwmiepa u I'. FOpu. OOpaszoBaHme MOIMMEpPOB U3
MoHoMepoB. KoanepBarnas runore3a A. M. Onapuna, runore3a nepBUYHOTO OyIh0HA
JIx. Xonneina, renernyeckas runoresa I'. Mémnepa. Pu6osums (T. Yek) u runoresa
«vupa PHK» V. I'mnbepra. ®opmupoBanrie MmeMOpaH U BOSHUKHOBEHUE TTPOTOKIIETKHU.
Uctopusa 3emnu u metonbl €€ u3ydeHus. MckomaeMble OpPraHMYECKHE OCTATKHU.
I'eoxpononoruss u e€ wmetoapl. OTHOcHUTENbHAas MW aOCOJIOTHAs TIE€OXPOHOJIOTHS.
I'eoxpoHoIOrnYeCcKas mKajia: 30Hbl, 3pbl, IEPUOJIBI, TOXHU.

HauanbHble STanbl OpraHUYecKOd 3BOMONUU. [lOsSBIEHHME W SBOJIOLUS TEPBBIX
KJIETOK. DBoJtonus Mmetabonn3ma. BosHukHOBeHME nepBbIX 3kocucTeM. COBpeMEHHbIE
MUKpOOHBIE OMOMIEHKM KaK aHajor MepBhIX Ha 3emisie coobmectB. CTPOMATOIUTHI.
IIpoxapHuOTBI U DyKapuOTHI.



[IpoucxoxnaeHue 3ykapuoT (CUMOHMOreHe3). OBOJIOIMOHHOE IPOUCXOXKIECHUE
BUPYCOB. [IponcxoxaeHrne MHOTOKJIIETOYHBIX OPraHU3MOB. BOZHUKHOBEHHE OCHOBHBIX
IPYNIl MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tanbl 3BOJIOLHUH BBICIIUX pacTeHUil. OCHOBHBbIE apOMOP(O3bl PACTEHUH.
Brixon pacrennii Ha cyury. [losiBIeHrne cIOpPOBBIX PAaCTEHNN U 3aBOEBAHUE UMU CYIIU.
Cemennble pacteHusd. [IponcxoxneHne NBETKOBBIX PACTEHUM.

OcHOBHBIE ATambl IBOJIIOIUU KUBOTHOTO MHUpa. OCHOBHBIE apoMOP(]PO3bI KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBJIEGHHE COBPEMEHHBIX THUIOB. llepBbie
XOPIOBBIE KUBOTHBIE. JKH3HB B BOAE. DBOJIOIMA NO3BOHOYHBIX. lIpomcxoxneHue
ambpubuit u pentunuii. [IpoucxoxaeHne MIEKONMUTAIMUX W OTUIL. [IpuHIUT
KiatoyeBoro — apomopgo3a. OcBoeHMe  O€CO3BOHOYHBIMM M MO3BOHOYHBIMHU
KUBOTHBIMH CYIIU.

Pa3BuTre xu3HM Ha 3emile MO 3paM M NEpPHOJaM: apXei, MpoTepo30il, Maneo30i,
Me3030H, KaiiH030#. OO0Ias xapakTepuCTHKa KJIMMaTa U Te0JIOTUYECKUX MPOIECCOB.
[TosiBneHne U pacuBeT XapaKTePHBIX OPTaHU3MOB. YTIIEOOpa3oBaHUE: €ro YCIOBUS U
BJIMSIHUE Ha Ta30BBIN cocTaB aTMOC(hEpHI.

MaccoBble BBIMUPaHUsL — KOJIOTUYECKUE KPU3UCHI ITpouuIioro. IIpuyuHel u ciencreus
MacCoOBbIX BbIMUpaHH. COBPEMEHHBIN SKOJIOTMYECKUN KPHU3UC, €r0 OCOOEHHOCTH.
[Ipo6nema coxpanenus GuopazHooOpas3ust Ha 3emiie.

CoBpeMeHHass cucTeMa oOpraHudeckoro wmupa. [lpuHnunsl — Kiaccuukanuu
oprann3MoB. OCHOBHBIE CUCTEMATHYECKHE IPYIIIbI OPTAHU3MOB.

JlemoHCcTpauumn

[Moptpetsi: @. Penu, JI. Cnamnannanu, JI. Ilactep, . 1. Meunukos, A. 1. Onapun,
Jx. Xonpnenn, I'. Mémnep, C. Munnep, I'. IOpu.

Tabmuer m cxembl: «Cxema ombita @. Pemm», «Cxema ombita JI. Tlactepa mo
U3YUYEHHIO CaMO3apOXKICHUS )KU3HW», «Cxema onbita C. Muiepa, I'. FOpuy», «Otansl
HEOPraHUYEeCKOW HBOJONMNY, «l'eoxpoHonornueckas mkana», «HadampHble 3Tanbl
OpraHMYecKoil 3BoroIUN», «Cxema o0pa3oBaHUs JYKapuUOT MyTEM CHMOHMOTEHE3a,
«Cucrema xuBOM mnpupoab», «CTpoeHue BUpYyca», «ApomMop(do3bl pacTeHHI»,
«Punnopute», «OIHOKIETOUYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJIOPOCITN,
«Mxn», «llanmopotHukn», «l'omoceMeHHble pacTeHus», «OpraHbl IBETKOBBIX
pactenuity, «Cxema pa3BUTUSA JKUBOTHOTO MHPa», «ApoMop(o3bl KUBOTHBIX),
«IIpocrermmey, «Kumeunononoctueie», «llnockue uyepBmw», «UneHUCTOHOTHEY,
«Pp10BIY», «3emHOBOAHBIEY, «lIpecMbikaromnuecs», «IITuipl», «MiekonuTarOIIUe),
«Pa3BUTHE KXHU3HU B apXeucKou spe», «Pa3BuTHE KU3HU B IMPOTEPO3OUCKOU 3pe»,
«Pa3BuTHE KXW3HM B MAJIICO30MCKON 3pe», «Pa3BUTHE KU3HU B ME3030MCKOMU 3pey,
«Pa3BuTHE XU3HM B KAMHO30UMCKOU 3pe», «COBpEMEHHasi CHUCTEMa OPTaHUYECKOTO
MHPAY.



O6opynoBanue: repdbapuud pacTEHUN PA3IMYHBIX OTAENIOB, KOJUICKIIMU HACEKOMBIX,
BJIQXXHBIC TIPEmnaparhl >KMBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUICKIIUUA HTJIOKOXKHX,
CKEJIEThl TO3BOHOYHBIX JKUBOTHBIX, 4YydeJla MNTUL U 3BEpEH, KOJUIEKLIHHU
OKaMEHEJIOCTeH, TMOJE3HBIX MCKOMAEMbIX, MYJSKM OpPraHUYECKHX OCTaTKOB
OpraHU3MOB.

Bupryansnas nadoparopnas padora «MogaenupoBanue onbiToB Mumiepa—tOpu o
U3YYCHUI0O a0MOTEHHOIO CHHTE3a OpPraHMYeCKUX COCAMHEHUN B TEPBUYHOU

atMocdepe».

JlaGopaTtopnasi pabora «l3yueHre U OMUCAHUE HCKOMAEMBIX OCTAaTKOB JIPEBHUX
OPTaHU3MOB.

IIpakTuueckas padora «l3ydyeHne ocoOEHHOCTEW CTPOCHHS PACTEHUN pa3HBIX
OTHEIOBY.

IIpakTnueckass padora «M3yueHne OCOOCHHOCTEH CTPOEHUSI TMO3BOHOUHBIX
KUBOTHBIX).

Tema S. IIpoucxoxxkaeHue 4eji0BeKa — AHTPOINOIeHe3

Paznensl 1 3a7aun aHTPONOIOTHU. METOIbl aHTPOTIOJIOTHH.

CraHoBi€HUE NPEICTABICHUN O IPOUCXOKICHUN YEJIOBEKA. PElUTHO3HbIE BO33PEHHUS.
CoBpeMEHHBIE HAYYHbBIE TEOPHH.

CXocTBO 4YeENmoOBEKAa C  KUBOTHBIMH. (CHCTEMAaTHYECKOE TIOJIOKEHUE YEJIOBEKA.
CBueTENbCTBA CXOJICTBA YEJIOBEKA C )KUBOTHBIMU: CPAaBHUTEIBHO-MOP(OIOTHYECKUE,
aMOpHOIIOTHYECKUE, (PU3UO0JIOTO-OMOXUMUYECKUE, TToOBeeHYecKre. OTINYMs YeToBeKa
OT JKUBOTHBIX. [IpsSIMOXOXKIEHME U KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3zButue
TOJIOBHOT'O MO3ra U BTOPOW CUTHAJIBHOU CUCTEMBI.

JBkymue cwibl  ((DakTOphl) aAHTPOIIOTeHE3a: OWOJIOTHYECKHE, COIHATbHBIC.
CooTHollleHne OMOJIOTUYECKHUX U COLIMAIBHBIX (PAKTOPOB B AHTPOIIOTEHE3E.

OcHoOBHBIE cTaguu  aHTpororene3a. PanHue yenoBekooOpa3Hble  00E3bsSIHBI
(TIPOKOHCYJIBI) ¥ paHHUE TOHTHABI — OOIIHE MPEAKHA YEIOBEKOOOPA3HBIX 00€3bSH U
MoAeH. ABCTPaJONUTEKM — JBYHOTHE TMPEIKU JroJei. YUenoBEeK yMelblid, IMEpBbIC
U3TOTOBJIEHUS OpyAuN Tpyaa. UemoBeK NMPAMOXOIAIIMN U NEPBbIM BBIXOJ JOJIEH 3a
npenensl Adpuku. YenoBek reiaenbOeprckuii — oOmui MpeaoK HeaHAepTaIbCKOro
YeJIOBEKa M 4YEeJOBEKa pa3yMHOro. YemoBEeK HEAHIEPTAIbCKUWA KakK BHJI JIIOAECH
XOJIOJHOTO KiauMara. YelloBeK pa3yMHbIM COBPEMEHHOTO THUMA, JEHUCOBCKUN YEIIOBEK,
OCBOCHHE KOHTHHEHTOB 3a nipenenamu Adpuku. [TameoreneTnka u majieoreHOMHKA.
DBOJIIOLMSI COBPEMEHHOTO YesioBeKa. EcTecTBeHHBI O0TOOP B MOMYJISIIIUSAX YeIOBEKA.
Myrtanmonssiii pouecc U nonumopdusm. [lomynsironHble BOJHBI, Apedd T'eHOB,
mMurpanus 1 «3¢p(HEeKT OCHOBATENS B MOMYJISIUIX COBPEMEHHOTO YETIOBEKA.
Uenoseueckue packl. [Tonstue o pace. bosnbiine packl: eBporneounaHas (eBpas3uiickas),
aBCTpaJIO-HErpOUIHAs (PKBAaTOpUabHAas), MOHTOJIOUAHAS (a3MaTCKO-aMepUKaHCKast).
Bpemss u nmyTu pacceneHusi 4elioBeKa MO IUlaHeTe. EIMHCTBO 4YEIOBEYECKUX pac.



Hayunas HecoctosTenbHOCTh pacu3Mma. [IpucnocoONeHHOCTh YenoBeKa K pa3HbIM
YCIIOBUSM OKpYXkaroien cpepl. Biusiaue reorpaduueckoii cpesl u apeiida reHoB Ha
MOPGOJIOTHIO B (PHU3HOJIOTHIO YeTIOBEKa.

MexaucuurinHapHble METOJbl B (Pu3nueckod (OMOJOTMYECKOil) aHTPOIMOJIOTHHU.
OBOJIOLIMOHHAS AHTPOMOJIOTUS W MAJCOAHTPOIOJOTUSL YEJIOBEYECKUX TMOIMYJIALUN.
buocounansHpie HcclenoBaHus MNPUPOAbI 4YenoBeka. lcciemoBaHuE KOIBOJOLMU
OMOJIOTUYECKOTO U COITMATBHOTO B YETIOBEKE.

JlemoHCcTpauumn

[Toptpersr: Y. Hapsun, JI. Jluku, A. . Porunckuii, M. M. I'epacumos.

Tabnupl U cxeMbl: «MeToabl aHTpOHoJIOruu», «['OJIOBHOW MO3T YEIOBEKaY,
«YenoBekooOpazHble 00e3biHb», «CKener 4deloBeKa U CKENEeT IIMMITaH3e»,
«PynMMEHTBl M aTaBuU3MbD), «JIBMXKYIIME CHJIBI aHTPONOTEHE3a», «DBOJIOLMOHHOE
IpEeBO  4YeJNOBEKa»,  «ABcCTpasonuTek»,  «YemoBek  ymenblil»,  «YemoBek
npamoxoasammny, «JlenucoBckuit venoBek» «Heannepranbup», «KpomaHbOHIED,
«IIpenku yenoBekay, «ITarnbl SBOJIOLUN YEIOBEKA», «Packl UeloBeKay.
O6opynoBanue: MYJSDKM OKaMEHEJIOCTEH, MPEeMETOB MaTepUalbHOU KYJIbTYpPhI
NpenKoB 4enoBeKa, penpoaykiuu (dhotorpaduu) KapTuH ¢ MUDOTOTHYECKUMU U
OMONECKUMHU  CIOKETaMH  TPOUCXOXKACHUSA ueloBeka, ¢ororpadun  HaXOIOK
HCKOIIAEMBbIX OCTaTKOB YEJIOBEKA, CKEJET 4YEJIOBEKa, MOJEIb Yeperna 4YelOoBeKa U
yepena IIMMIIaH3€, MOJENIb KUCTH YEJIOBEKAa W KUCTUM UIIMMIIaH3€, MOJEIH Topca
IPEAKOB YEJIOBEKA.

JladopaTropnasi padora «l3ydeHue 0OCOOCHHOCTEW CTPOCHHUS CKeJeTa YeIOBeKa,
CBSI3aHHBIX C MIPSMOXO0XKICHUEM.

IpakTnueckas padora «/3yueHne 3K0JIOTHYECKUX aJlanTalluil YEIOBEKaY.

Tema 6. DJkosorusi — Hayka O B3aMMOOTHOLIEHMSX OPraHU3MOB H
HAJOPraHU3MEHHBIX CHCTEM C OKpY Kalollei cpenoi

3apoxaeHue U pa3BuTHE dKojornu B Tpydax A. ['ymGompara, K. @. Pymee, H. A.
Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3a1aun 3KOJIOTHH.
CBs13b DKOJIOTUH C IPYTUMHU HAYKAMHU.

Mertonbl skonoruu. Ilonesbie HaOMIOACHNS. DKCIIEPUMEHTHI B DKOJIOTUU: MTPUPOIHBIC
U JaboparopHble. MoJieIMpoBaHre B KOJIOTUU. MOHUTOPUHT OKPY>KAIOIIEH CpEbl:
JIOKaJIbHBIN, PETHOHAIBHBIN U I100ATbHBIN.

3HaYeHNEe PKOJOTUYECKUX 3HAHUU JIJIS1 4eJIOBEKA. DKOJOTUUECKOE MUPOBO33PEHUE KaK
OCHOBA CBA3E€H YEJIOBEUECTBA C MPUPOAOH. POPMUPOBAHUE IKOJIOTUUECKON KYJIbTYPHI
Y DKOJIOTUYECKON TPaMOTHOCTH HACEIICHHUS.

JlemoHCcTpauumn

[Toptpetsi: A. I'ymboapar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B.
H. Cyxaués.



Tabmumsrt u  cxembl: «Pazgmensr  skonorum», «Metogsl 3kojorum», «Cxema
MOHHUTOPHUHIA OKPYKarOLIEN CPEIbD».

JlaboparopHasi padora «/3ydyeHue METOI0B SKOJIOTUYECKHUX UCCIIEIOBAHUI.

Tema 7. Opranusmbl U cpea 0OMTaAaHUS

OkoJsiornueckre (AKTOppl MU 3aKOHOMEPHOCTH uX JedcTBusd. Kinaccupuxanus
HKOJIOTMYECKUX (PAKTOPOB: aOMOTHYECKHE, OMOTUYECKUE, aHTpOIOreHHsle. OOmme
3aKOHOMEPHOCTH JIeHUCTBUS dKojnoruueckux ¢akropos. IIpaBmino munumyma (K.
Mmpenrens, 1O. JIubux). TomepaHTHOCTh. DBPHUOWOHTHBIE W CTCHOOWOHTHBIC
OpraHU3MBbl.

AbGuotnueckue ¢akropbl. CBET Kak 3KoJoruyeckuil Qakrop. JlelcTBue pas3HbBIX
YYaCTKOB COJIHEYHOI'O CHEKTpPa Ha OPraHU3MBbI. DKOJIOTMYECKHUE I'PYIIIBI PACTEHUN U
’KUBOTHBIX 110 OTHOIIECHMIO K cBeTy. CUrHanbHas pojib cBera. PoTonepuoausm.
TemmepaTtypa kak skojorumueckuit Qaxrtop. [leficTBue TemmepaTypsl Ha OPraHU3MBI.
IlolikunoTepMHbIE U TOMOMOTEPMHBIE OPTraHU3MBl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBl.

BrnaxHocTh kKak akonorudeckuit paxrop. [Ipucnocodnenus pacteHuit K noaaepKaHuio
BojHOro ©OanaHca. Kiaccupukauus pacTeHHi 1O  OTHOLIEHUIO K  BOJE.
[TpucnocoOaeHust )KUBOTHBIX K H3MEHEHHUIO BOJTHOTO PEXKHMA.

Cpenpl 0OuTaHMsI OPraHU3MOB: BOJHASI, HA3€MHO-BO3/IYIIIHAS, TTIOYBEHHAs, TTTyOMHHAs
[OJNOYBEHHAs, BHyTpUOpraHu3zMeHHas. DU3NKO-XMMHUYECKHE OCOOEHHOCTH Cpef
oOuTaHus opraiu3moB. [Ipucnoco0ienns opraHu3MoOB K )KM3HHU B Pa3HBIX Cpeliax.
buonornueckue putmbl. BHemHue u BHyTpeHHUE PUTMBL. CyTOYHBIE W TOJUYHBIC
puTMbL. [Iprcrnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHUSIM yCIIOBH KU3HU.
XKuznennsie popmbl opranu3moB. [Toustue o xu3znenHo popme. Kuznennsie Gopmbl
pacTeHui: IepeBbs, KyCTapHUKH, KyCTAPHUYKH, MHOTOJICTHHE TPAaBbI, OJHOJIETHHE
TpaBbl. JKu3HEHHbIE (OPMBI JKUBOTHBIX: T'MAPOOUMOHTHI, T€OOMOHTHI, a3POOHOHTHI.
Oco0eHHOCTH CTPOEHHUS U 00pa3a KU3HU.

buotnueckue Qakroppl. Buabl OHOTHYECKMX B3aUMOJCHCTBUN: KOHKYpPEHIIMS,
XMUIIHUYECTBO, CUMOMO3 M ero Qopmbl. IlapasutusMm, koomepanusi, MyTYyalu3M,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxXJICOHUYECTBO). Herpoduueckue
B3auMOJIeCTBUs (Tomuueckue, popuueckue, padpuyeckue). 3HaueHHE OMOTUYECKHUX
B3aMMOJICHCTBUI [IJIsl CYIIECTBOBAaHWS OPTaHW3MOB B cpele oburtanus. [lpunHnmmn
KOHKYPEHTHOTO UCKITIOUEHUS.

JdeMoHCcTpanuu

Tabmumsr u cxembl:  «Okonoruueckue  (axtopel», «CBETOBOM  CHEKTpPY,
«OKOJOTMYECKHE TPYNIbl JKUBOTHBIX IO OTHOLIEHUIO K CBETY», «TEMIOKpOBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE JKUBOTHBIEY», «DHU3MOIOrHUECKUE —aJanTaluu
KUBOTHBIX», «Cpenbl oOuTaHusi OpraHu3MoB», «bHOIOTHYECKHE  PHUTMBD,
«Kusznennsle (opmbl pacTeHuit», «Ku3HeHHble (OPMBI )KMBOTHBIX», «KOCHCTEMA



IIMPOKOJIMCTBEHHOIO Jiecay, «IDKOCHUCTEMa XBOMHOTO Jeca», «llemu mnuTaHus»,
«XumnanuectBoy, «[lapazutuzm», «Koukypenmus», «Cumonos», «KommeHncammzm.
O6opynoBanue: repbapuu pacTEHUN U >KUBOTHBIX, MPUCIIOCOOJEHHBIX K BIHSHUIO
Pa3TUYHBIX DKOJIOTHYECKUX (PAaKTOPOB, repOapruu CBETOMIOOMBBIX, TEHETIOOWUBBIX H
TEHEBBIHOCJIMBBIX PACTEHUM, CBETOJIOOMBHIC, TEHEIIOOUBBIE KM TEHEBBIHOCIUBBIC
KOMHATHBIE pacTeHHs, TepOapuu U KOJUIEKIMU TEIUIONIOOUBBIX, 3UMOCTOMKHX,
MOpPO30YCTOMYUBBIX PpACTEHUN, dYyuyena MNOTUI[ W 3Beped, repOapuul pacTeHUi,
OTHOCAIUXCS K rurpoduram, kcepoduram, me3ohuTaM, KOMHATHBIC PACTCHUS
JTAHHBIX TPYMI, KOJUICKITUH >KHBOTHBIX, OOMTAIONMX B PAa3HBIX Cpeaax, repOapuu u
KOJUICKIINA PACTEHUH W KUBOTHBIX, OOJANAIONIMX YepTaMU MPUCIOCOOJICHHOCTH K
CE30HHBIM HW3MEHEHUSIM YCJIOBUH KU3HM, repbdapuu M KOJUICKIMHM PACTEHUU U
KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (HOPM, KOJUIEKIIMH KUBOTHBIX, yYAaCTBYIOIIHUX B
Pa3TUYHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

JlaGopaTopuasi padora «BbisiBIieHHE TPUCIOCOOJCHUN OPraHU3MOB K BIIUSHUIO
CBETa».

JlabopaTopnasi pa6ora «BbisBieHHE NTPUCIOCOOTCHUI OPraHM3MOB K BIHUSHUIO
TEeMITepaTyphI».

JlabopaTopHasi paborta «AHaTOMHUYECKHE OCOOCHHOCTH PACTCHUI W3 Pa3HBIX MECT
oOUTaAHUSY.

Tema 8. Ixos10rvsi BUAOB ¥ NOMYJIS LU

DKOJIOTUUECKHE XapaKTepUCTUKH momyisiuu. [lomynsuus kak Ouojoruyeckas
cuctemMa. Poilb HEOTHOPOMHOCTH Cpenabl, (U3MYECKUX OaphepoB M OCOOCHHOCTEH
Owonorni BUIOB B (OPMHUPOBAHWHM TPOCTPAHCTBEHHON CTPYKTYPHI TOMYJISIIHM.
OCHOBHBIE MMOKA3aTENH MONMYJISALMNA: YUCIEHHOCTbD, IUIOTHOCTh, BO3PACTHAS U MOJIOBas
CTPYKTYpa, POKAAEMOCTh, TPUPOCT, TEMI POCTa, CMEPTHOCTh, MUTPALIUS.
DKkoJyioruueckasi CTpykrypa nonyisinud. OlieHKa YUCICHHOCTH MOonmynanuu. Junamuka
MONyJISIUU U €€ perynsanus. buotudyeckuil moreHuuan nomyiasuuu. MoaenupoBaHue
OMHaMuKA —nonmyssinuud.  KpuBble pocTta 4HMCIEHHOCTH mnomyisiuud. Kpusbie
BbDKUBaHUA. Perynsius 4iCcIeHHOCTH MOMYJISLUA: poib (aKTOPOB, 3aBUCIIIMNX U HE
3aBUCAIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE cTpaTerun BUsoB (1- u K-ctparerun).
[TonsitTue 00 sKosornueckor Huie Bujpa. MecrtooOutanue. MHOroMepHass MOJAEIb
skosornueckon Humu Jx.M. XatumHcona. PasMeppl OKOJOTMYECKOM HUIIW.
[ToTeHnanbHast U peaaTn30BaHHAs HUIIIY.

Bun kak cucrema momynsauuii. Apeanbl BUAOB. Buabl U X >KU3HEHHBIE CTPATETHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJEHUSI W MUTIPAlMil JKUBOTHBIX. bBHoOJIOrMYecKkre WHBA3UU
YYy>KEPOJHBIX BUOB.

JlemoHCcTpauumn

IToprper: k. 1. XaTunHCOH.



Tabmuubl ¥ CXEMBI: «JKOJIOTUYECKHE  XApPaKTEPUCTUKA  MOMYJISILUNY,
«IIpocTpaHcTBEHHAs CTPYKTypa MOMyJsiquny», «Bo3pacTHble NUpaMuabl MTOMYIISIIUN,
«CKOpOCTh 3acelieHUs] MOBEPXHOCTH 3EMJIM Pa3IMYHBIMH OpraHu3Mammu», «Mopaenb
skonoruyeckor Humm Jx. M. Xataunconay.

O6opynoBanwue: repdbapun pacTeHUH, KOJJICKITUHA KUBOTHBIX.

JlabopaTropHasi padora «[IpucnocoGieHus: ceMsiH paCTeHHUI K pacCEeICHUION.

Tema 9. Ikon0rust coodecTB. IKOJIOrHIECKHE CUCTEMBI.

Coo0OmectBa opranu3MoB. broneHos u ero crpykrypa. CBsi3u MeXay OpraHu3MaMH B
ouoreHose.

Okocuctema kKak OTkpbiTas cuctema (A. J[x. Tencnu). DyHKIIMOHANBHBIC OJIOKA
OpraHU3MOB B JKOCHCTEME: MPOIYIEHThI, KOHCYMEHThI, peayleHThl. Tpoduyeckue
ypoBHU. Tpoduyeckue 11enu u cet. Abrotuyeckue 6J10ku 3KocucTeM. [10UBbI U WITBI
B 3KocucTeMax. KpyroBopoT BEUIECTB U OTOK SHEPTHH B SKOCHCTEME.

OcCHOBHBIE TIOKa3aTelu »HKOCUCTEMbl. bromacca u NpOAyKUMs. OKOJOTHYECKHE
nUpaMuIbl YUcesl, 0MOMAcChl U SHEPTHUH.

Junamuxka  skocucmem.  Kamacmpoguueckue — nepecmpoiixu.  @uykmyayuu.
HampaBneHnnbsie 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKueccud. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUU U UX NMPUYUHBI. AHTPOIIOT€HHbIE BO3ACHCTBHS HA CYKIIECCHUMU.
Knumakcnoe coobmectBo. bruopasnooOpaszue u MOJHOTAa KPyroBOpOTa BEIIECTB —
OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKOCUCHEMbL 03ED U peK. IKOCUCmeMbl MOpeU U OKEeaHOos.
IKocucmemvl MyHOp, 1€CO8, CMenell, nyCmbltb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ArposkocucTeMa. ArpoueHos3. Pazmnuma mexay
AHTPOTOTEHHBIMU U IPUPOTHBIMU SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opoxackas ¢iopa u
¢dayna. CuHaHTpomnu3alusi ropojickod ¢ayHbl. buonornueckoe M XO03gWCTBEHHOE
3HaYEHHUE arpodIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTU (POPMHUPOBAHUS OCHOBHBIX B3aWMOJICUCTBUM OPraHU3MOB B
sKocucTeMax. Poib kackaonozo aghghekma u 81008-30upuramopos (Kiroueswvix 6U008)
8 yHkyuonuposanuu sxocucmem. IlepeHoc dHEPTUM U BEUIECTB MEXIY CMEKHBIMU
ADKOCHCTEMaMH. Y CTOWYHUBOCTh OPTraHU3MOB, MOMYJISLUUAA W 3KOCUCTEM B YCIOBHUSX
€CTECTBEHHBIX U aHTPOITOTE€HHBIX BO3JECHUCTBHUM.

Mexanuzmbr  6030eticmeus.  3aepsA3HEeHUll pasHblX MUno8 Ha CyOOpeaHu3MeHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOIOCUUECKO20
HOPMUPOBAHUSL ~ AHMPONO2EHH020  8030eticmaus.  MeTooNorusT  MOHUTOPHHTA
€CTECTBEHHBIX U AaHTPOIOTE€HHBIX YKOCUCTEM.

JlemoHCcTpauumn

[Toptper: A. JIxx. Tencnu.



Tabmuupbr 1 cxembl: «CTpykTypa OHMOILIEHO3a», «IDKOCHUCTEMAa HIUPOKOJIMCTBEHHOIO
neca», «IKOCUCTEMA XBOMHOro Jeca», «DYyHKIHOHAbHBIE TPYMNIbl OPraHUu3MOB B
skocucreMe», «KpyroBopoT BemiecTB B skocucteme», «llenu nutanus (macTOUIIHAs,
JNETpUTHAS)», «DKOJOTMYEecKas NupamMuia uucen», «IKOJOorHYecKas MNUpaMHaa
onomMaccel», «OJKoJOrMYecKas mupamuaa dsHeprum», «OOpazoBanue 0o0y0TaY,
«llepBruuHas cykueccusi», «BoccTaHOBIIEHHE Jieca TOCIE MOXKapa», «IKOCUCTEMA
o3epa», «ArpoueHos», «KpyroBopor BEmIECTB M IOTOK 3HEPIMM B arpoleHO3E,
«IIpumepsl ypOOIKOCHUCTEMY.

Oo6opynoBanme: repObapuu pacTeHUA, KOJUICKITNN HACEKOMBIX, dydesia MTHI] U 3BEPEeH,
repbapun KyJbTypHBIX M JTUKOPACTYIIMX pACTCHHH, AaKBapUyM KakK MOJEIb
SKOCHCTEMBI.

IIpakTuyeckas padora «3ydyenue u onvcanue ypOOIKOCUCTEMBI.

JlaGopaTtopnass  padora «M3yueHue  pa3zHOOOpasusi  MEIKUX  IMOYBEHHBIX
YJIEHHUCTOHOTHUX B Pa3HbIX 3KOCUCTEMAX).

IKCKypeus «IKCKypcHsl B TUIIMYHBINA OMOreoneHo3 (B 1yOpaBy, Oepe3HsIK, ebHUK, Ha
CYXOJOJBHBIN WM TOMMEHHBIH JIyT, 03€p0, O0JIOTO)».

IKCKypeust «IKCKYpCHsl B arpOdKOCUCTEMY (Ha MOJIE WK B TEINIMYHOE XO3SICTBO)».
Tema 10. buocdepa — riodajabHas 3xkocucTEMa

buocdepa — obmennanerapuas 00601049Kka 3eMIId, I7I€ CYIIECTBYET WM CYIIECTBOBAIA
KU3Hb. PazButue mnpeacrtaBieHuil o Ouocdepe B Tpyaax . 3rocca. Yuenue B. U.
Bepnaackoro o Omocdepe. Ob6nactu Ouochepbl u e€ cocrtaB. JKuBOE BEIIECTBO
6unocdepsl u ero PyHKINH.

3aKOHOMEpPHOCTH  cymiecTBoBaHusa Ouochepsl. OcobeHHOCcTH  Ouocdepsl  Kak
rJ100anbHON 3KOCHCTEMBI. J[MHamHuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl
BEIIECTB U OMOT€OXMMHUYECKHE IUKIbI (yriiepojaa, a3ora). PUTMUYHOCTh SIBIEHUN B
ounocdepe.

3onanpHOCTh Omocdepnl. Ilonarne o O6mome. OcHOBHBIE OWOMBI CYIIM: TYHIpA,
XBOMHBIE JIeca, CMEIIAHHBIE U IIMPOKOJIMCTBEHHBIE JIECa, CTEIU, CAaBaHHbI, ITYCThIHH,
TPOMHUYECKHE Jieca, BEICOKOTOPhs. KinmmaT, pacTUTEIbHBIM U )KUBOTHBIM MUpP OMOMOB
CYIIIH.

CtpykTypa M (YHKIUS >KMBBIX CHCTEM, OIIEHKa HX PECYpPCHOTO TMOTEHIMada Hu
onochepHbIX QYHKINA.

JlemoHCcTpauumn

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

Tabmumsr u  cxembl: «l'eocdepst 3emnu», «KpyroBopor azora B mHpupoze»,
«Kpyrosopor yriaepoga B mnpupone», «KpyroBopor kuciopomga B IPHUPOAE»,
«KpyroBopot Boabl B ipupoie», «OcHOBHBIE OMOMBI cyminy, «KinnmaTtnueckue mosica
3emum», «Tynapay», «Taira», «Cmemansblii Jnec», «IIIMPOKOIMCTBEHHBIN JIECH,
«Crenby, «CaBanHay, «IIycTeiH», « TponMYeCcKHil JIeCH.



ObopynoBanue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUH KUBOTHBIX.

Tema 11. YestoBek M OKpyKa0mias cpeaa

DKOJIOTHYECKHE KpU3MChI M UX MNpUYMHBL. Bo3zxelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AYIIHOW cpenbl. OxpaHa BO3AyXa. 3arpsi3HEHUE BOJHOU CpEBbl.
Oxpana BOAHBIX pecypcoB. Paspymenne mnouBbel. OXpaHa NOYBEHHBIX PECYPCOB.
M3menenue kimMara.

AHTpPONOreHHOE BO3JCHCTBHE HA pACTUTENBHBIM M JKMBOTHBIM MHp. OxpaHa
pPaCTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHbIE NPUHIMIBI OXpPaHbl MPUPOJBI.
Kpacapie kHuru. Ocob0o oxpansembie npupoganbie Tepputopun  (OOIIT).
borannyeckue cajbl U 300J0THYECKUE MTAPKH.

OCHOBHBIE TIPHUHLMUIBI YCTOMYMBOIO PA3BUTHs YEJIOBEYECTBA U INPUPOJBI.
PanmonanbHo€ NMpUPOAONOJIB30BAHNE U COXPAaHEHUE OMOJIOTMYECKOTO pa3HooOpa3us
3emin. OOmmMe  3aKOHOMEPHOCTH  TJIOOAQJIBHBIX  DKOJOTMYECKUX  KPU3HCOB.
Oco0EeHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIE MTOCIIEICTBHS.

Pa3BuTre METOOB MOHMTOPMHIA PAa3BUTHs ONACHBIX TEXHOTCHHBIX IPOLIECCOB.
Cucmemnvle uccnedo8aHus nepexooa K pecypcocoepezarowyel u
KOHKYPEeHmMOCnocoonot 3Hepeemuxe. buonocuueckoe paznoobpasue u oOuopecypcni.
Hayuonanvnvle  ungopmayuonuvie  cucmemsvi, obecneuugarowue O0OCMyn K
ungopmayuu  nNO  COCMOAHUIO  OMOENbHbIX U008 U dKocucmem. OcHOBbI
aKopeadburumayuu  dKocucmem U Ccnocob6os 00pvOLL ¢ OUONOBPENCOCHUIMU.
Pexoncmpyxkyus mopckux u HazemMHbix 5KOCUCTEM.

JlemoHCcTpauumn

Tabmumer uw cxembl: «3arps3HeHHE aTtMoc(epbl», «3arps3HeHHE TUAPOCPEpPhI»,
«3arpsi3HeHre nouBbl», «IlapHukoBbI 3PdekT», «Ocod0 oxpaHsemble TPUPOIAHBIC
TEPPUTOPUNY, «MOIenH YIIPaBIIEMOrO MUPay.

ObopynoBanue: ¢gororpaduu OXpaHsIEMbIX PAacTEHUN U KUBOTHBIX KpacHON KHHMIU
Poccniickont @enepannn, KpacHoi KHUTH pernoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHNOJIOT'MX HA YPOBHE CPEJHEI'O OBLIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K Pe3ysbTaTaM OCBOCHHUS OOYJarOITUMUCS
porpaMM CpeAHero oOmiero oOpa3oBaHUs: JIMYHOCTHBIC, METANpPEIMETHBIE |
MPEIMETHBIE.

B crpykType JNHMUYHOCTHBIX pE3yJbTaTOB OCBOCHHS MPOTPAMMbl IO OHOJOTHUU
BBIJICJICHBI CJICIYIONIME COCTABJISIIOIIME: OCO3HAHHE OOY4YalOIMIMMHCS POCCUUCKON
rPaXJaHCKOM MIACHTUYHOCTM — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOMPENEICHUIO, HaIu4ue Momusayuu K 00ydeHUI0 OMOJIOTUH, YeleHanpasieHHoe
paseéumue BHYTPEHHUX YOCXKICHHA JTUYHOCTU HAa OCHOBE KIIIOYEBBIX IIEHHOCTEH H
UCTOPUYECKUX TPAIULMNA pa3BUTHUS OHOJIOTMYECKOTO 3HAHUSA, 20MOBHOCMb U
cnocobHocmes 00yJaroUUXCsi PyKOBOJICTBOBATHCS B CBOCH AESTEIBHOCTH 1IEHHOCTHO-
CMBICJIOBEIMH YCTAaHOBKAaMH, TPHUCYIIUMU CHCTEME OHOJIOTHYECKOTO OOpa30BaHUS,
Hanudue npagoco3Hanusi SKOJIOTHUECKOU KYJIbTYPbl, CHOCOOHOCMU cmagumsb UEIN U
CTPOUTH )KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHUSI MPOTpaMMbl MO OHOJIOTMH JOCTUTalOTCS B
CAMHCTBE y4eOHOM ¥ BOCTIHTATENBHOW JCATENHPHOCTH B  COOTBETCTBUU C
TPAJIUIMOHHBIMU POCCUMCKAMHU COLHUOKYJIbTYPHBIMHA, HCTOPUYECKUMH U JYXOBHO-
HPABCTBEHHBIMU 1IEHHOCTSIMU, NPUHATHIMA B OOIIECTBE MpaBWJIAMU M HOPMaMH
MOBEACHUS W CHOCOOCTBYIOT TMpOIlecCaM CaMOIO3HAHHWSA, CaMOBOCIUTAaHUA U
CaMOpa3BUTHs, PA3BUTUS BHYTPEHHEN MO3ULIMM JIMYHOCTH, MATPUOTHU3MA U YBAXKEHHUS
K 3aKOHY M NIPaBONOPSJAKY, YEJOBEKY TpyJa U CTApPUIEMYy MNOKOJEHHIO, B3aMMHOIO
YBOXEHUS, OCPEKHOTO OTHOIICHUS K KYJIbTYpHOMY HACIEAUI0O W TPAIULUASIM
MHOTOHallMOHaJIbHOro Hapoaa Poccuiickon @enepauuu, NpUPOLE U OKPYKaAKOLIEH
cpene.

JIndHOCTHBIE pe3yJbTaThl OCBOEHUsA ydeOHoro rmpeamera «buonorus» gOMKHBI
OTpakaTb ~TOTOBHOCTh M  CIIOCOOHOCTH  OOYYaromIuXcsi PyKOBOJACTBOBATHCS
chOpMHPOBAaHHONW BHYTPCHHEH TO3WUIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUEHTAalUH, MO3UTUBHBIX  BHYTPEHHUX  YOEXKIACHHIA, COOTBETCTBYIOLIUX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCUIICKOTO 00IIIeCTBa, paCIIUPEHUE KU3HEHHOTO OIBITA
W ONbITa JACATEIIBHOCTA B IMPOLECCE pealv3alhd OCHOBHBIX HaIpPaBJICHUU
BOCIIUTATEJILHOM JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAKIAHCKONW TMO3UIMKM OOYyYaloIIerocsi KaKk AaKTUBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCUICKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHUE 3aKOHA U
MPAaBOMOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TPHU CO3JaHUU Y4EOHBIX
IPOEKTOB, PEIICHUH YYECOHBIX U MTO3HABATEIbHBIX 3a/1a4, BHIMOJIHEHUN OMOJIOTUYECKUX
JKCIIEpUMEHTOB;

CIIOCOOHOCTh OTIPEACNATh COOCTBEHHYIO TIO3WIIMIO IO OTHOIICHUIO K SBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €E;

YyMEHUE YYUTHIBAaTh B CBOUX JCHCTBUAX HEOOXOJAMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HbIMU YOCXKICHUSIMH, KYJIbTYPHBIMH IEHHOCTSIMU U
COLUAIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TPOIECCE COBMECTHOTO BBHITIOJIHCHUS YYCOHBIX,
MMO3HABATEIBbHBIX U UCCIEOBATENBCKUX 3aa4, YBAXKUTEIBHOTO OTHOIIEHHS] K MHEHUIO
OTMIMOHEHTOB MPHU O0CYKJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COACPIKAHUS;
TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOMN NEATEIbHOCTH;

2) IATPUOTHYECKOI0 BOCITUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCHMCKOW TPaXTAHCKOW HMIACHTHYHOCTH, TMATPUOTHU3MA,
YBAXKEHUs K CBOEMY HapOAy, UyBCTBA OTBETCTBEHHOCTH Iiepen PonuHon, ropaoctu 3a
CBOM Kpail, cBOw PoanHy, CBOWM S3BIK U KyJIbTYpy, IPOLUIOE M HACTOSALIEE
MHOT'OHAIlMOHAJIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHHE K NPUPOJAHOMY HACIEAUI0 W TaMATHUKAM MPUPOIBI,
OOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAE;

CIIOCOOHOCTh OIIEHHMBATh BKJIaJ POCCHMCKUMX YYEHBIX B CTAaHOBJIICHHE W Pa3BUTHE
OMOJIOTUH, TOHUMAHUS 3HAUYCHUSI OMOJIOTHU B MTO3HAHUU 3aKOHOB MPUPOJIbI, B KU3HU
YeJI0BeKa U COBPEMEHHOI0 O0IIECTBA;

uaeiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy)XeHUI0 U 3amure OTtedecTna,
OTBETCTBEHHOCTb 3a €0 Cyab0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUIECKOTO TTOBEICHUS;

CIIOCOOHOCTh ~ OICGHUBATh CHUTYyallMl0 W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOILIEHUWE K CBOMM pOJUTENISIM, CO3JaHMI0 CEMbUM Ha OCHOBE
OCO3HAHHOT'O MPUHSATHUSA [IEHHOCTEN CEMENHOW JKU3HU B COOTBETCTBUU C TPAAULIHUSIMU
HapoaoB Poccuu;

4) 3¢TeTHYeCKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYass OCTETUKY ObITa, HAYy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECCTBEHHBIX OTHOIIECHU;

MMOHUMAaHHUE SYMOLIMOHAIBHOTO BO3/ICMCTBUS JKUBOM MTPUPOJBI U €€ LIEHHOCTH;
TOTOBHOCTh K CAMOBBIP@KCHUIO B Pa3HBIX BHJAX MCKYCCTBA, CTPEMJICHHUE MPOSBISATH
KauecTBa TBOPUYECKON JTUYHOCTH;



5) ¢u3nyeckoro BOCHUTAHUS, (OPMHPOBAHUS KYJIbTYPbl 3A0POBbS H
IMOLMOHAJIBLHOIO 0JIAarONmOJIyYns:

NOHUMAaHUE U peau3alus 3J0poBoro M 0e30MacHoro olpasa >KU3HU (370pOBOE
MUTAHUE, COOJIOICHUE TUTUEHUYECKUX MPaBUJI U HOPM, COQIAaHCUPOBAHHBIN PEXKUM
3aHATHH W OTHObIXa, peryaspHas (u3WYecKkas aKTUBHOCTh), OepexHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (DHU3WYECKOMY U
IICUXUYECKOMY 310POBBIO;

MMOHMMAaHUE LEHHOCTH MpPaBWJI HUHAUBUIAYAIHHOTO U KOJUIEKTUBHOTO OE€30MacHOTo
MOBEJICHUS B CUTYaLIUSIX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIIOJEH;

OCO3HAHUE TMOCJCACTBUI U HEMPUATHUS BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aIKOTOJIS,
HApPKOTHKOB, KypEHHS);

6) Tpya10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYAO0JIO0HE;

FOTOBHOCTh K AaKTUBHOW  JESATEILHOCTH TEXHOJOTMYECKOW U  COLMAJIbHOM
HaAIMpPaBJICHHOCTH, CIIOCOOHOCTh HMHHIIMUPOBATH, IUIAHUPOBATH W CAMOCTOSITEIHHO
BBIIIOJTHATH TaKyl0 AESATEIbHOCTD;

MHTEpPEC K pasiuyHbiM cdepam mpodecCHOHATBHON NIEeATebHOCTH, YMEHHUE
COBEPIIIATh OCO3HAHHBINA BHIOOP OyIyIIei mMpodecCuu U pean30BbhIBaTh COOCTBCHHBIC
KU3HEHHBIE TIJIaHbI,

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHUIO UM CaMOOOpPa30BaHUIO Ha MPOTKEHUU
BCEH JKU3HHU,;

7) IKOJIOTHYEeCKOr0 BOCIIMTAHUSA :

AKOJIOTHYECKU 1EJIECO00pa3HOEe OTHOIICHWE K TMPHUPOAC KaK WCTOYHUKY KU3HH Ha
3emiie, OCHOBE €€ CYILIECTBOBAHUSI;

MOBBIIIEHUE YPOBHS SKOJOTUYECKON KYJIbTYPhl: MPUOOPETEHUE OTbITA TUIAHUPOBAHUS
MOCTYNKOB U OLIEHKU WX BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOILLEH CPeIbl;
OCO3HaHHE IrI100ATIBHOTO XapaKTepa IKOJOTUUECKUX MPOOIeM U MyTel UX peIICHUS;
CIOCOOHOCTh HCIOJNB30BaTh MPUOOpPETaeMble TPU W3YYCHUH OWOJOTHUU 3HAHUS U
YMEHUS MIPU PEIICHUH MPOOIJIeM, CBSI3aHHBIX C PAIIMOHATIBLHBIM TPUPOAOIIOIH30BAHUEM
(coOnroneHue mMpaBuUil TOBEIEHUS B MPUPOJIC, HAMPABICHHBIX HA COXpPAaHEHUE
paBHOBECHUS B 9KOCHCTEMAaX, OXpaHy BHJIOB, YKOCUCTEM, Orocdeps);

AKTUBHOE HEMPUSITUE ACHCTBUM, MPUHOCIIINX BPEA OKPYXKAIOIIEH MPUPOIHON cpee,
YMEHHME  MPOTHO3UPOBATH  HEOJArOMPUSTHBIE  DKOJOTUYECKUE  MOCIEICTBUS
OpeANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH UX;

HaJM4Yue Pa3BUTOTO SKOJOTMYECKOIO MBIIIJICHUS, SKOJIOTUYECKOW KYJIbTYpHI, OMNbITA
JEATEeIbHOCTH JKOJIOTUYECKOW HAMPABICHHOCTH, YMEHUSI PYKOBOJCTBOBAaThCSA UMM B
MMO3HABATEIbHOM, KOMMYHUKATHBHOW M COLMAJIbHOW NPAKTUKE, TOTOBHOCTH K
Y4acTHUIO B TPAKTUUYECKOMN JAEATETbHOCTH SKOJIOTMYECKON HAMPaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHUA:



c(OPMUPOBAHHOCTb MMPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSl HAyKd U OOILIECTBEHHOM NpPAaKTUKH, OCHOBAHHOIO HA JMAJOre KYJbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;
COBEPILEHCTBOBAHUE  SI3BIKOBOM M  YUTATENbCKOM KYJIbTYpbl Kak CpEICTBa
B3aUMOJICUCTBUS MEXAY JIOAbMU U TO3HAHUS MHPA;

NOHMMaHue crenupuKd OMOJIOTUM KAaK HayKH, OCO3HaHMs €€ posid B (pOPMUPOBAHUU
palMOHAIbHOIO HAyYHOT'O MBIIIJICHHS, CO3JIaHUU LEJIOCTHOrO MpEeACTaBlIeHUs 00
OKpY>KaloIlleM MHUpE KaKk O €JUHCTBE MPHUPOJBI, YelIOBeKa U OOIIECTBa, B MO3HAHUU
NPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIEHHH NpOoOJIEM COXpPAaHEHUs MPUPOJTHOTO
paBHOBECHS;

yOex1EHHOCTh B 3HAYMMOCTH OMOJOTMM JJI1 COBPEMEHHOW LMBWJIM3ALIUU:
o0OecrieyeHrss HOBOTO YPOBHS DPAa3BUTUS MEAMIMHBI, CO3/aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHIA, CTOCOOHBIX pPelIaTh PECypCHBIE MPOOIEMBbI Pa3BUTHS YEIIOBEUECTBA,
MOWCKa IMyTeW BbIXOAA W3 TJI00ATBHBIX HSKOJOTHYECKHX MpoOJeM U oOecredeHus
nepexoAa K yCTOMYHMBOMY Pa3BUTHIO, PALMOHAJIBHOMY HMCIOJB30BAHUIO MPUPOIHBIX
pecypcoB U (POPMUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYEHUU OHOJIOTMYECKUX 3HAHUW B LENSAX IOBBIILICHUS
o011eil KyJIbTYpbl, €CTECTBEHHO-HAYyYHON TPaMOTHOCTH, KaK COCTaBHOM YacTH
(GYHKIIMOHATFHOW TPaMOTHOCTH OOydaromuxcs, (GOpMUPYEeMOM TIpU HU3yUYEeHUH
OHOJIOTHH;

NOHMMAaHUE CYLIIHOCTH METOJAOB ITO3HAHMsI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HMCTIONIH30BATh MOTyYaeMble 3HAHUS I aHAIN3a U OObSICHEHUS SBJICHUIN
OKPYXXAIOIIEr0 MHUpPa M MPOUCXOASIIMX B HEM U3MEHEHWI, yMEHHE JelaTh
00OCHOBaHHBIE 3aKJIIOYCHHS] HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIUXCS JAHHBIX C
LEJBI0 NTOJIYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IJISl PEIICHUs
po0JIEM B pealIbHBIX JKU3HEHHBIX CUTYALMSIX;

OCO3HAHHUE LIEHHOCTU HAYYHOU JEATEbHOCTH, TOTOBHOCTh OCYLIECTBISATh MPOEKTHYIO
U MCCJIEI0BATEIbCKYIO JEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BAHUIO, K
aKTUBHOMY TOJyYEHHUIO HOBBIX 3HAHUH 110 OMOJIOTUU B COOTBETCTBUU C )KM3HEHHBIMU
MOTPEOHOCTSIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3yJbTaThl OCBOGHHMS ydeOHoro nmnpeamera «buosorus»
BKJIFOYAIOT: 3HAUYMMbIe I (OPMHUPOBAHUS  MHPOBO33PECHHUS  OOYyYarOIIMXCS
MEXIUCHIUIUIMHAPHBIC (MEXKIPEAMETHBIE) OOIIeHAyUYHbIe TOHSITHS, OTpa)Karollue
LEIOCTHOCTh HAYYHOM KapTUHBI MHUpa U cOENU(UKYy METOJIOB IO3HAHMS,
UCTIOJBL3YEMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, DHEpPrus, SIBJICHUE, MPOIIECC,



CUCTEMa, Hay4HbId (HaKT, TPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UccleloBaHne, HAOIO/IeHNe, U3MEPEHHE, DKCIIEPUMEHT U JIpYTue); YHUBEPCAIbHbIC
yueOHble  nedicTBusl  (ITO3HABATENIbHBIE, KOMMYHHUKATHUBHBIE, PETYJISTHUBHBIC),
obecrieunBaromue (GopMUpoBaHUe (YHKIIMOHATHHOW TPAMOTHOCTH M COIHAIBHOU
KOMIIETEHIIMH 00YyJaroIIUXCsl; CIIOCOOHOCTh 00YJArOMIMXCSl UCTIOIB30BAaTh OCBOCHHBIE
MEXAUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS U YHHUBEpPCAJbHBIE Y4YEOHbBIC
JICUCTBUSA B MO3HABATEILHON U COIIMAIIBHON MTPAKTHUKE.

B pesynprare u3yueHuss OMOJOTMM Ha YpPOBHE CpEIHEr0o oO0Iiero oOpa3oBaHUS Yy
oOyuatomerocsi OyayT copMHUpOBaHBI MO3HABATEIBHBIE YHUBEPCAIbHBIE y4ueOHBIC
JEUCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIBbHBIC Y4YeOHBIC ICHCTBUSA, PETYISATHBHBIC
YHUBEpCaJIbHbIC yUeOHbIEC IEWCTBUS, COBMECTHAS JIESITEILHOCTb.

MeranpeaMeTHbIe pe3yJIbTaThl OCBOEHUS MPOrPaMMbl CPEHEr0 O0IIero oopa3oBaHus
JOJKHBI OTPAXKaTh:

OBjajieHHe YHHBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU AeHCTBUMMU:

1) 6a30Bble JIOrHYECKHE TeHCTBHUSA:

CaMOCTOSTENIbHO (OPMYJIMPOBATh U aKTyaJIU3UpPOBaATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

WCTIOJB30BaTh MPU OCBOCHUU 3HAHUNU MNPUEMBI JIOTUYECKOTO MBINUICHUS (aHAIIN3a,
CUHTE3a, CpaBHEHUs, Kjaccuukanuu, O0O0OOIIEHUS), PACKPHIBATH  CMBICIH
OMOJIOTUYECKUX TOHATUM (BBIAENSATH MX XapaKTepHbIC MPU3HAKU, YCTaHABIUBATH
CBSI3U C JIPYTUMHU MTOHSTUSIMH );

OTIPENENATh e NEATeIbHOCTH, 3a7aBas MmapaMeTphl U KPUTEPUHA HUX JOCTHIKCHUS,
COOTHOCHUTBH PE3YJIbTAThI ICSITEIHLHOCTH C TOCTaBIECHHBIMU LIEISIMU;

MCIIOJIb30BaTh OMOJOTMYECKHE MOHATUS AJI1 OOBSICHEHUS (PAKTOB W SIBJIECHUM >KMBOU
PUPOJBL;

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHAYKTUBHBIC, NEyKTUBHBIE, IO AHAJIOTHH),
BBISIBIIATH 3aKOHOMEPHOCTH U TPOTHBOPEYHUS B PACCMATPUBACMBIX SIBJICHUSX,
(hOpMyITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

IPUMEHSITH CXEMHO-MOJICNIbHBIE CPEJICTBA ISl MPEACTABICHUS CYIIECTBEHHBIX CBsI3el
U OTHOILIEHWWA B HU3y4aeMbIX OHOJIOTMYECKHUX OOBEKTAaX, a TaKXKe MPOTUBOPEUUid
PA3HOTO POJIa, BBISIBJIICHHBIX B PA3IMYHBIX HH(OOPMAITMOHHBIX UICTOYHUKAX;
pa3pabaTeiBaTh TIUJIaH pEIIEHUS MPoOJeMbl C Y4ETOM aHajiu3a WMEIOUIXCS
MaTepHaTbHBIX M HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJITATOB LIEIISIM,
OIICHUBATh PUCKHU MOCIIEICTBUN JEATEILHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH Pab0OTy B YCIOBHSX PEaTbHOTO, BUPTYATbHOTO H
KOMOWHHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIIICHNE TIPH PEIICHUH YKU3HECHHBIX MPOOIIEM.

2) 6a3oBbIe HCCIeA0BATEILCKIE AeiiCTBUS:



BJAJIeTh HaBbIKAMU Y4E€OHO-MCCIIEIOBATENbCKOW M TPOEKTHOM JAESITEIbHOCTH,
HaBbIKAMH  pa3pelieHus  OpoOsieM,  CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEJIbHOMY IIOMCKY METOJOB PEIICHUS NPAKTUYECKUX 3ahad, NPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHHS;

MCIIOJIb30BaTh Pa3jU4HbIe BUBI JAEATEIBHOCTH MO IMOJIYYEHUIO HOBOI'O 3HAHUS, €ro
UHTEpIIPETALNY, MPEOOPa30BaHUI0 M IPUMEHEHHUIO B YYEOHBIX CHUTyalUsiX, B TOM
YUClIe IPU CO3AaHUU YUEOHBIX U COLIMAJIbHBIX TPOEKTOB;

dbopMHpOBAaTh HAyYHBIA THUN MBIIUICHUS, BJIAIETh HAYYHOW TEPMHUHOJOTHCH,
KJIFOUEBBIMU MOHATUAMH U METOAAMU;

CTaBUTHh U (POpPMyYIHPOBATH COOCTBEHHBIEC 3a]a4l B 00pa30BATEIBbHOMN NESTEIBHOCTH U
AKU3HEHHBIX CUTYaIUX;

BBISIBJISITh NIPUUYMHHO-CJIEACTBEHHBIE CBSA3M WU AKTyaJIU3HpPOBATH 3a/1ady, BbIIBUIATh
runotresy e€ peleHus, HaXOAWTb AapryMeHThl MJisi JOKa3aTelibCcTBa CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAJIM3UPOBATh IIOJYYEHHBIE B XOJ€ PELICHHs 3aJayd pe3yJbTaTbl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTD, IPOrHO3UPOBATh M3MEHEHHE B HOBBIX YCIIOBUSIX;
JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

OCYULIECTBJIATH LEJICHANPABICHHbBIN TOUCK MEPEHOCA CPEACTB U CIIOCOOOB ACHCTBUS B
po)eCCHOHATTLHYIO CPENy;

YMETb MEPEHOCUTh 3HaHWs B I[I03HABAaTEIbHYIO U MPAKTUYECKYH0 00JacTu
KU3ZHEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSI U3 PA3HBIX IPEIMETHBIX 00acTel;

BBIJIBUTaTh HOBBIE WJEW, NpEIaraTb OPUTMHAIBHBIE MOJAXOJbl M PELIECHUs, CTaBUTb
poOJIEMBI U 3a/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEILICHUS.

3) paGora ¢ nHpopmanueii:

OPUEHTHPOBATbCS B PA3IMYHBIX HCTOYHUKAX UHPopMaluu (TEKCTe Y4eOHOro
nocoOusi, HAyYHO-TIOMYJSIPHOW  JUTEpaTrype, OWOJOTMYECKHUX  CJOBapsAX U
CIpaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEepHeTe), aHaIM3UpPOBATH
MH(POPMAIMIO Pa3IMYHBIX BUAOB U (DOPM IMpEACTaBICHUS, KpUTUUECKU OLICHUBATh €€
JOCTOBEPHOCTh Y HENPOTUBOPEUNBOCTB;

(dbopMyIIMpoBaTh 3ampOChl U MPUMEHATh Pa3IMYHbIE METOJbI MpPU MOUCKE U 0TOOpe
Oouonornueckor nHMOpPMAIH, HEOOXOIUMOM JIJTST BBITIOJTHEHHSI YICOHBIX 3a/1a4;
npuoOpeTaTh OTIBIT UCITIOJIb30BaHUS UHGOPMAIMOHHO-KOMMYHHUKATUBHBIX
TE€XHOJIOTHM, COBEPIICHCTBOBATH KYJIBTYPY AKTUBHOI'O HCIIOJIB30BAHUS PA3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMpATh ONTHMAIBHYIO (OpMY MpeCTaBICHUS OHOIOTHMYECKOM
uH(popmanuu (cxemsl, rpaduky, 1UarpaMmmsbl, TAOIHILIbI, PUCYHKH U JIPYTOE);
MCIIOJIb30BaTh HAYYHBIN SI3bIK B KayeCTBE CPEACTBAa MpU paboTe ¢ OMOJOTHYECKON
uHpopMauel: NPUMEHATh XUMHUYECKUE, (PU3NYECKUE M MaTeMaTUYEeCKUE 3HAKU U



CUMBOJIBI,  (QopMmynbl,  aOOpeBHaTypy,  HOMEHKJIATypy,  HCIOJb30BaTh U
peoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMUYECKHUE CPEJICTBA HATJISAHOCTH;

BJA/IeTh HABbIKAMHU pACIO3HABAHUSA U 3alUThl HMHGOpMauuu, WHPOPMALMOHHON
0€30MacCHOCTH JTUIHOCTH.

OBiaeHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH JeHCTBUAMM:

1) oOmenne:

OCYILIECTBISATh KOMMYHHUKAIIMM BO BCEX cQepax >XKU3HHM, aKTHMBHO Yy4acTBOBaTh B
AUaiore WIM JTUCKYCCHHM IO CYIIECTBY OOCyKgaemoll TeMmbl (yMEHHE 3aJaBaTh
BOITPOCHI, BBICKA3bIBATh CYXJAEHUS OTHOCUTEIBHO BBINOJHEHUS MPEAyIaraéMon 3a1auu,
YUHUTBIBATh UHTEPECHI U COIJIACOBAHHOCTh MO3ULMNA APYTMX YYaCTHUKOB JIMAJIOra WIH
JTUCKYCCHUN);

pacrno3HaBaTh HEBepOaJIbHbIE CpEACTBa OOILEHUS, NOHUMATh 3HAYEHUE COLMAJIbHBIX
3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(DIMKTHBIX CHUTyalllii, yMETb CMST4aTh
KOH()JIMKTHI U BECTH MIEPETOBOPHI;

BJIAJIETh Pa3IMUHBIMU CIOcO0aMu OOIIEHUS U B3aUMOJAECHCTBUSI, TIOHUMATh HAMEPEHUS
APYTUX JIOEW, NPOSBIATh YBAXKWUTEIBHOE OTHOIIEHHE K COOECeIHUKY U B
KOPPEKTHOU popme popMyIMpOoBaTh CBOU BO3PAKEHMUS,;

Pa3BEPHYTO M JIOTMYHO M3J1araTth CBOI TOYKY 3PEHHS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecCTHas AesITeJIbHOCTD:

IOHMMAaTh W HUCIOJB30BaTh NMPEUMYIIECTBA KOMAaHJHOW U WMHIAUBUAYAIbHON pabOTHI
Opu  pEelIeHHd  OWOJOTMYecCKOW  TpoOseMbl, O0O0OCHOBBIBAaTH  HEOOXOAMMOCTH
MIPUMEHEHUS TPYIIIOBBIX (POPM B3aMMOJECHCTBHS PU PEILICHUH YUeOHOU 3a/1auu;
BBIOMpATh TEMAaTUKY U METOJBI COBMECTHBIX JCUCTBUN C yUETOM OOILIUX UHTEPECOB U
BO3MOXHOCTEH KaK10I0 WIEHA KOJIJIEKTHBA;

OPUHUMATh LEIM COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBaTh U KOOPAMHHMPOBATH
NEUCTBUA MO €€ NOCTH)KEHHIO: COCTaBJIATh IUIAH JEHCTBUM, paclpelessTh POJU C
y4€TOM MHEHHUI YYaCTHUKOB, OOCYK/1aTh PE3YJIbTaThl COBMECTHOM pabOTHI;
OLICHHMBATh KauyeCTBO CBOET0 BKJIaJa M KaXJIOT0 y4YyaCTHHMKAa KOMaHAbl B OOIIMH
pe3yJbTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

IpeaaraTb HOBbIE ITPOEKTHI, OLIEHUBATh UJEU C TIO3ULIMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETMYECKOE MOBEJCHHE B PA3IUYHBIX CHUTYaLHsX,
IPOSIBIISITH TBOPUYECTBO U BOOOpaAKEHHE, ObITh MHUIIMATHBHBIM.

OBiaieHue YHMBEPCAJIBHBIMH PeryISTHBHBIMH ACHCTBUAMMU:

1) camoopranusanus:

MCIIOJIb30BaTh OMOJOTHMYECKHE 3HAHWS JI BBISBICHHS MPOOJEM W UX PEIICHUs B
KU3HEHHBIX U YUYEOHBIX CUTYaLHSIX;



BBIOMpPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUU 1IE€JIEBBIE U CMBICIOBBIE YCTAHOBKHU B
CBOUX JICMCTBUSX U MOCTYIKAX MO OTHOLICHUIO K KUBOW MPUPOJE, CBOEMY 3/I0POBBIO
U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO  OCYIIECTBJISITh  MO3HABATEJbHYIO  JEATEIbHOCTh,  BBISBIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJauydl B 0OOpa3oBaTEIbHOI
NEATEIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO COCTABJIATh IUJIAH PEIICHHs TPOoOJeMbl € YYETOM HMEIOIIHUXCA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTECHUN;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacuupsATh paMK1 y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTCHUM;

JieaTh OCO3HAHHBIA BBIOOP, ApryMEHTHPOBATH €ro, OpaThb OTBETCTBEHHOCTh 3a
pelieHue;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO LIMPOKON SPYAUIMU B Pa3HBIX
0o0NacTsX 3HAHUW, TOCTOSHHO TOBBINIATH CBOW 00pAa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B JEATEILHOCTh, OIIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEJISIM;

BJQJIeTh HAaBBIKAMHU [O3HABAaTEIbHOM pedJeKCUd Kak OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUI U MBICITUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI, UCIOIb30BaTh
puéMbI pedIIeKCHH 711 OIICHKH CUTYAaIlNH, BEIOOpa BEPHOTO PEIICHNUS,

YMETb OLIEHUBATh PUCKU U CBOCBPEMEHHO IPUHUMATH PEILICHUS IO UX CHUKEHUIO;
MPUHUMATh MOTUBBI U APTYMEHTBI JIPYTUX MIPU aHAIIM3€E PE3yJIbTaTOB ACATEILHOCTH;

3) npuHATHE ce0s U APYTUX:

PUHUMATH ce0sl, MOHUMAsi CBOU HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U APTYMEHTBI JIPYTUX MIPU aHAIIU3E PE3yJIbTaTOB ACATEILHOCTH;
MpU3HABATh CBOE MPaBO U MPaBO JAPYrUX Ha OIMIUOKHU;

pa3BUBATh CIIOCOOHOCTh MTOHUMATh MUP C MO3UIIMH IPYTOTo YeI0BeKa.
HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbie pe3ysibTaThl OCBOEHUSI COCPKaHUs yueOHOTo npeamMera «buoorus» Ha
yriiyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHBI Ha oOecrnedyeHue npouibHOrO oO0ydeHus
oOyuaroruxcst 6uosorud. OHU BKJIIOYAIOT: creluduyeckue ajisi OUOJIOTUN HAy4YHbIC
3HAHUS, YMEHUS U CIOCOOBbl JCHCTBUH MO OCBOCHHMIO, WHTEpIpETAMU U
peoOpa30BaHUI0 3HAHUM, BUJBI JIEITEIBHOCTH MO TMOJTYYEHHUIO HOBBIX 3HAHUU U UX
MPUMEHEHUIO B PA3JIMYHBIX yU4EeOHBIX, a TAKKE€ B PEabHBIX KU3HCHHBIX CHUTYyaIlUsX.
[IpenMeTHbIE pE3yabTATHI MIPEACTABICHBI IO TOJAaM U3yUYCHMUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro mnpeamera «buonorus» B 10 knacce
TOJKHBI OTPAXKATh:



c(OPMUPOBAHHOCTh 3HAHUM O MECT€ U POJM OMOJIOTUHM B CUCTEME €CTECTBEHHBIX
HayK, B (OpPMHpPOBAHUM €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B MO3HAHUHU 3aKOHOB
OPUPOJbI U PEIICHUH MNpOoOJIEM palMOHAIBHOIO MPHUPOAONOIB30BaHUsA, O BKJIAJe
POCCHUHCKHX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE OMOJIOTUH;

BJIQ/ICHHE CUCTEMON OMOJOTHYECKUX 3HAaHUH, KOTOPAasi BKIIOYAET: OCHOBOTIOJIATAIOIIINE
OMOJOrMYeckue TEPMHUHBI U MOHSATHS (JKHU3Hb, KIJIETKA, OPraHu3M, MeTabOoJIH3M,
rOMEOCTa3s, CaMOpETyJISALHNS, CaMOBOCIIPOU3BEICHHUE, HACJIEICTBEHHOCTb,
M3MEHYUBOCTh, POCT M Pa3BUTHUE), Ouoyiornyeckue Teopuu (kierouHas teopus T.
[[IBanna, M. IlIneinena, P. BupxoBa, XpoMOCOMHasi TEOpUSI HACIAEACTBEHHOCTH 1.
Moprana), yuenus (H. . BaBunoBa — o meHTpax MHOroo0pasus v MpPOUCXOXKICHUS
KYJIbTYPHBIX PpPacTE€HHUIl), 3aKOHbl (€IMHOOOpa3usi MOTOMKOB IIEPBOTO IOKOJIEHUS,
pacUICIUIEHHs, YWCTOTBI TraMeT, HEe3aBUCUMOro HacienoBanus [I.  Menpgens,
rOMOJIOTUYECKUX pPSAIOB B HacieacTBeHHoOM wu3MmeHunBoctd H. W. Basuiosa),
MPUHUUIIBI (KOMILUIEMEHTAPHOCTH);

BJIQJCHUE OCHOBHBIMM METOJAMM HAYYHOIO IIO3HAHUS, MCIHOJIB3YEMBIX B
OMOJIOTMYECKUX  MCCIEIOBAHMUAX JKUBBIX OOBEKTOB (OMHCaHUE, W3MEpPEHUE,
HaO0JII0/ICHHE, DKCTICPUMEHT);

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK NPOKAPUOT H
AYKapHoT, OJHOKIETOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, B TOM 4HCIIE€ OaKTEpHil,
rpuOOB, pPacTeHUM, >KUBOTHBIX M YEJIOBEKA, CTPOEHUS OPraHOB M CHUCTEM OPIaHOB
pacTeHul, )KMBOTHBIX, YEJIOBEKA, MPOLECCOB JKU3HEACIATEIBHOCTH, NMPOTEKAOIINX B
OpraHu3Max PACTEHHM, KUBOTHBIX M YE€JIOBEKa, OMOJOTMYECKUX MPOLECCOB: OOMEHa
BEHIECTB (MeTabONMM3M), TIPEBpAIICHUS OSHEPruu, OpOKEHHUs, aBTOTPOPHOTO U
reTepoTpoHOr0 THUMOB TUTaHHs, (HOTOCMHTE3a M XEMOCHHTE3a, MHTO3a, Meilo3a,
raMeToreHesa, -SMOpUOTeHEe3a, MOCTIMOPHUOHAIBHOIO pAa3BUTHS, Pa3MHOXKEHMUS,
MHAMBUIYaJIbHOTO pa3BUTHUA OpraHu3Ma (OHTOIrE€He3a), B3aUMOJEWUCTBUS T€HOB,
reTepo3unca, NCKyCCTBEHHOTO 0TOOpa;

YMEHHE yCTaHABIMBATh B3aUMOCBSI3U MEX]y OpraHOMIaMH KIIETKA U UX (PYHKIUSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHEeW M MX (PYHKUMSIMH, MEXYy OpraHaMHl U CUCTEMaMu
OpPraHOB y PacTeHMM, )KMBOTHBIX M U€JOBEKa U UX (PYHKUMAMHU, MEXIY CHUCTEMaMU
OpraHoB M uX (YHKIUSAMHU, MEXAY dTaaMud OOMEHa BEIIECTB, 3TallaMU KJIETOYHOI'O
[UKJIAa ¥ SKU3HEHHBIX IIMKJIOB OPTaHU3MOB, 3TalaMd SMOPHUOHAIBFHOTO Pa3BUTHA,
TeHOTUTIOM U ()EHOTUIIOM, PEHOTUTIOM U (PAaKTOpaMHU Cpeibl OOUTAHNUS;

YMEHUE BBISIBIATh OTIIMYUTEIBHBIE IPU3HAKU JKUBBIX CUCTEM, B TOM YHUCIJIE PACTCHU,
KUBOTHBIX U YEJIOBEKA;

YMEHUE  HCMOJb30BaThb  COOTBETCTBYIOLIME  APTYMEHTHI, OMOJIOTHYECKYIO
TEPMUHOJIOTHUI0 M CHMBOJIMKY JUIsl J0KAa3aTelIbCTBA POJICTBA OPraHM3MOB Pa3HBIX
CUCTEMATUYECKUX TPYMII;



yMEHHUE peliath OMOJIOTUYECKUE 3a7aud, BBIABISITH MPUUYUHHO-CIICICTBEHHBIC CBS3U
MEXAY UCCIEAYEMbIMU OMOJOTUYECKUMH MPOIECCAaMU U SIBICHUSIMU, JEJIaTh BBHIBOIbI
Y IIPOTHO3bI HA OCHOBAHUM NOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBITIOJHATH Ja00paTOPHbIE U MPAKTUYECKUE pabOThI, COOIOIATh IPaBUIIa TIPU
paboTe ¢ yueOHBIM H TaOOpaTOPHBIM 000PYIOBAHUEM;

YMEHUE BBIIBUTaTh TUIOTE3bl, MPOBEPATh HX HKCIEPHUMEHTAJIbHBIMU CpPEICTBaMHU,
bopMynupys 1eb UCCIEOBaHUS, AaHAIM3UPOBATH MOJIYYCHHbBIC PE3yJIbTAThl U JeNaTh
BBIBO/IbI;

YMEHHE Y4acTBOBATh B yUeOHO-MCCIIE0BATENLCKON paboTe o OMOJIOTHUH, SKOJIOTHH U
MEIUIIMHE, TMPOBOAMMONM Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, W MyOJUYHO
IPEICTABIATH NMOJTYYEHHBIE PE3YJIbTaThl HA YUCHUUECKUX KOH(PEPEHIIHSIX;

yMEHHUE OIICHUBATh JTUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEOBaHUN B 00JacTU
Owonoru W  MEOUIMHBI  (KIOHHUPOBaHME, WCKYCCTBEHHOE OIUIOJOTBOPEHUE,
HaIlpaBJIECHHOE U3MEHEHNE F€HOMAa U CO3/IaHNE TPAHCT€HHBIX OPTaHU3MOB);

YMEHUE  OCYIIECTBIATh OCO3HAHHBIM BbIOOp Oyaymiedt  npodeccrnoHanbHON
NEeSTEILHOCTH B 00JIaCTU OMOJIOTMH, MEIUIUHBI, OMOTEXHOJOTHUU, BETEPUHAPHH,
CEJIbCKOTO XO3SMCTBA, MHUILNEBOM MPOMBIIUICHHOCTH, YTIyOJATh IMO3HABATEIbHBIN
WHTEpPEC, HaNpaBlICHHBI Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH mpodeccuu u
MPOJIOJDKEHHE  OMOJIOTMYECKOT0  00pa3oBaHMsl B~ OpraHu3alusX  CpPEIHEro
po(ecCUOHaNBLHOTO U BBICIIETO 00pa30BaHU.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHOro mnpeamera «buonorus» B 11 knacce
JOJIKHBI OTPAXKATh:

c(hOpPMUPOBAHHOCTh 3HAHUM O MECT€ W POJH OMOJIOTUM B CHUCTEME €CTECTBEHHBIX
HayK, B ()OPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAyYHOU KapTUHBI MHpa, B
MO3HAHWW 3aKOHOB MPHUPOJBI U PEIICHUH SKOJOTUYECKUX MPOOJIEM YeJoBe4ecTBa, a
TaKK€ B PEIICHUH BOMNPOCOB PALUMOHAIBHOIO MPUPOAOIOIB30BaHUA, U B
(dbopMHPOBaHNN IIEHHOCTHOTO OTHOIICHUS K MPUPOE, OOIIECTBY, YEIOBEKY, O BKJIaJIE
POCCHUHCKHX U 3apyOEKHBIX yUEHBIX-OMOIOTOB B pa3BUTHE OUOJIOTHH;

yYMEHHE BJIAJIETh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOPasi BKIIOYAET OMpeaesieHUs
U MMOHMMAaHHE CYITHOCTH OCHOBOIIOJAraloImuX OWOJOTHYECKUX TEPMHUHOB U MOHATUN
(Bug, skocuctema, omocdepa), OMoIoruyecKre Teopuu (dBONIOIMOHHAs Teopus Y.
JlapBuHa, cuHTEeTHYECKasi Teopus »Boitonnn), yueHus (A. H. CeBepiioBa — o0 myTsax u
HamnpaBleHusAX 3Bojronuu, B.M. Bepaanackoro — o 6uocdepe), 3akoHbI (T€HETHIECKOTO
paBHoBecust [x. Xapnu u B. BaiinOepra, 3apogsimeBoro cxoactsa K. M. bapa),
npaBuwia (MuHumyMma FO. JInOuxa, 9KOJOTMYECKOW MUPAMHIbl DHEPTUH), THUIOTE3bI
(rummotesa «mupa PHK» V. I'mnbGepra);

YMEHHE BJIAJETh OCHOBHBIMU METOJAMH HAy4YHOTO MO3HAHUS, HUCIOIL3YEMbIMH B
OMOJOTHYECKUX HCCIEIOBAaHUSIX JKHMBBIX OOBEKTOB M DJKOCHCTEM (OMHCAHUE,



U3MepeHue, HaOM0/IeHHe, JKCIEPUMEHT), CINOCO0aMU BBISBICHUS U OIEHKU
AHTPOIIOTCHHBIX U3MEHEHU B MPUPO/IE;

YMEHHUE BBIJEIATh CYIIECTBEHHBIC MPU3HAKU: BUJIOB, OMOTEOIIEHO30B, IKOCUCTEM U
onocdepsl, CTaOMIM3UPYIOMIETO, MABIKYIIETO W Pa3pbIBAIOIIETO ECTECTBEHHOTO
oTOOpa, auIoNmaTpPUYECKOT0 W CHMIIATPHUUECKOTO BUA000pa30BaHUS, BIUSHUS
JIBYDKYIIUX CHJI OBOJIONMM Ha TeHO(POHI TMOMYJSALHUH, MPUCITOCOOICHHOCTH
OpraHU3MOB K Cpelie 0OUTaHUsI, YepPEeIOBAHMS HAMPABICHUN BOJIOLUH, KPYTOBOPOTA
BEIIECTB M MOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aWMOCBSI3U MEXKIY IMPOIECCAMHU 3BOJIONHH, IBMKYIIUMH
CHJIaMU aHTPOTOTeHEe3a, KOMIIOHEHTAMHU Pa3IMYHBIX YKOCUCTEM U MPUCTIOCOOICHUSIMHU
K HUM OPTaHU3MOB;

YMEHHUE BBISBJISATH OTIUYUTENbHBIC MPU3HAKH >KUBBIX CHCTEM, MPUCIOCOOJIEHHOCTD
BHUJIOB K cpelic oOuTaHus, aOMOTHYECKHX U OMOTHYECKUX KOMITOHEHTOB 3KOCHCTEM,
B3aUMOCBSI3€1 OpraHuM3MOB B COOOIIECTBAaX, AHTPOIOICHHBIX HW3MEHEHUN B
HKOCUCTEMAaxX CBOEH MECTHOCTH;

YyMEHUE  HUCIOJb30BaTh  COOTBETCTBYIOUIME  ApPryMEHThI,  OHOJOTHYECKYIO
TEPMUHOJIOTHIO W CHMBOJIMKY JUIsl JI0KAa3aTeIbCTBA POJICTBA OPraHM3MOB pPa3HBIX
CUCTEMATHYCCKUX TPYII, B3aUMOCBS3U OPraHU3MOB W CPeabl OOWTaHUS, €IUHCTBA
YeI0OBEYECKIX pac, HeOOXOIUMOCTH COXpaHEHHUsI MHOrooOpasus BHAOB M IKOCHCTEM
KaK YCJIOBUSI COCYIIECTBOBAHUS MPUPOJIBI U YEJIOBEUECTBA;

yMEHHUE peliath OMOJIOTUYECKUE 3a7aud, BBISABISITH MPUUYUHHO-CIIEICTBEHHBIC CBS3U
MEXIy UCCIEAYEMBIMUA OMOJIOTHYCCKUMH TIPOIECCAMU U SIBICHUSMH, JEIAaTh BBIBOJIBI
Y TIPOTHO3bI HA OCHOBAHWY TIOJIYYCHHBIX PE3yJIbTAaTOB;

YMEHHE BBITIOJHATH Ja00paTOPHBIE U MPAKTUYECKUE pabOThI, COOI0IATh IPaBHUIIa TIPU
pabote ¢ yueOHBIM 1 TaO0OPaTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIJIBUTATh THUIOTE3bI, MPOBEPATh HMX SKCIEPUMEHTAIBLHBIMU CpPEICTBaMH,
dbopMynupys 1eNb UCCIIEOBAHMS, aHAIM3UPOBATH MOJyY€HHBIE Pe3yabTaThl U JeNaTh
BBIBOJIBL

yYMEHHUE y4acTBOBaTh B Y4EOHO-MCCIIEA0BATENHLCKOM paboTe 0 OMOJIOTHH, SKOJIOTUU U
MEIUIMHE, TPOBOJUMON Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U MyOJUYHO
IPEICTABIIATH NMOJTYYEHHBIC PE3YJIbTaThl HA YUCHUUECKUX KOH(PEPEHIIHSIX;

YMEHUE OIICHWBATHh THUIOTE3bl M TEOPHUH O MPOUCXOXKIACHUHM J>KH3HU, YEIIOBEKA H
YeNOBEYECKHX pac, O NPUYMHAX, TOCIEACTBUAX U CHOC00ax MpeAoTBpaIleHUs
r1o0aabHBIX U3MEHEHUH B Ouocdepe;

YMEHUE  OCYIIECTBIATh OCO3HAHHBIM BbIOOp Oyaymiedt  npodeccrnoHaIbHON
AESTENIbHOCTH B 00JIACTH OWOJIOTHH, DKOJIOTHH, TMPUPOIOTOIB30BAHUS, MEIULINHBI,
OMOTEXHOJIOTHH, TICUXOJOTHH, BETCPUHAPHH, CEIBCKOTO XO35AWCTBA, MHINECBOU
MPOMBITIUICHHOCTH,  yIJIyOJsITh TO3HABATENBHBI HWHTEPEC, HaIpaBICHHBIA Ha
OCO3HaHHBINA BHIOOP COOTBETCTBYIOINIECH MPOGECCUr U MPOJOIKEHUE OHOIOTUYECKOTO



oOpa3oBaHHMsI B OpraHU3ANMAX CPEOHETO MPOPECCHOHAIBHOIO M BBICIIEIO
o0Opa3oBaHUs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Nen/m  HammeHoBaHMe pa3/je/ioB U TeM MPOrpaMMbl Kontpoabhsie IIpakTHueckue (undporrie)
Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypesr
1 buoiiorus kak Hayka
2 JKuBble cucTEMBI U UX U3YYEHHE
3 buonorus knetku 0.5
4 XHUMHUYECKasi OpraHu3anys KJIEeTKA 10 1
5 Crpoenue u GyHKLINU KIETKU 2
6 OOMeH BellecTB U NpeBpallleHue SHEPTUU B KIIETKE
7 HacnencrBennas nndopmanus u peanusanus e€ B KJIeTKe 0.5
8 JKU3HEHHBIN TUKIT KJIETKU 1
9 Crpoenue u GyHKLIUU OPraHU3MOB 17 1.5
10 Pa3zMHOXkeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'enernka — Hayka 0 HacIEACTBEHHOCTH U N3MEHUUBOCTH ) 0.5
OpraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'eneruka yenoseka 3 0.5
15 CenekIust OpraHu3MOB 4 1
16 buotexHonorus u cuHTeTHYECKasi OMOIOTHsI 4
17 PeszepBHoOe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Nen/m  HammeHoBaHMe pa3/e/ioB U TeM MPOrpaMMbl Kontpoabubie TIpakTHueckue (undporrie)
Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypebi
| 3aposkJeHNe U pPa3BUTHE IBOJIOLMOHHBIX MPEACTABICHUN B 4
Ouoaorun
2 MukposBoatonus U €€ pe3ysbTaTsl 14 2
3 Maxkpo3BOIIOLMS U €€ PE3YIbTAThI 6
4 [IpoucxoxaeHue u pa3BUTUE )KU3HU Ha 3emie 15 1.5
5 IIpoucxoxaeHue 4emoBeKka — aHTPOIIOreHES 10 1
6 DKOJI0Tusl — HayKa O B3aMMOOTHOILIEHUAX i)praHmVMOB u 3 0.5
HaJI0PraHU3MEHHBIX CUCTEM C OKpYXKarollel cpenoit
Opranusmsl 4 cpesja 0OuTaHUs 9 1.5
DKoJ0Tusl BUJOB U MOIYJISIIIUMA 9 0.5
DKosorus cooduiecTB. IKOJIOTHYECKUE CUCTEMbI 12 0.5
10 buocdepa — rinobaibHas skocuctema
11 YenoBek U OKpyXKarolas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MM TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
HPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kox
NpoBepsieMoro
TpeOoOBaHUSA

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 001ero o0pazoBaHus

ChopMUpOBaHHOCTH 3HAHUW O MeECTe€ U POJIM OHOJIOTUM B CHCTEME
€CTECTBCHHBIX HayK, B (OPMHpPOBAHHH COBPEMEHHOW €CTECTBEHHOHAYYHOU
KapTUHBI MUPA, B TIO3HAHUM 3aKOHOB MPUPOJIBI U PEUICHUH KU3HEHHO Ba)KHBIX
COLIMATTbHO-3THYECKHX, HKOHOMUYECKUX, 9KOJIOTHYECKUX npobiieM
YeJIoBeUeCTBa, a TaKKe B PEIIEHHMH  BOMPOCOB  PAIMOHAIBHOTO
MIPUPOJIOTNIONL30BaHUS, B POPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPUPOJIE,
00IIECTBY, YETIOBEKY; O BKJIaJIe POCCUMCKUX U 3apYOEKHBIX YUEHBIX — OHOJIOrOB

B Pa3BHUTUC OHOJIOTHH

Brnanenue cuctemoil 3HaHMI 00 OCHOBHBIX METOAAX HAYYHOTO TIO3HaHWUS,
UCTIOJIB3YEMBbIX B OWOJIOTUYECKUX HCCIICAOBAHUSIX JKUBBIX OOBEKTOB U
IKOCHCTEeM (OmUCcaHWe, W3MEpPEeHHe, NpPOBEACHHE HAOIIOJeHMIT); crocobaMu
BBIABJICHUSA U OLICHKHW aHTPOIIOTCHHBIX U3MCEHEHUH B npuponae.

YMeHHe BBIIBUTATh THIIOTE3bl, MPOBEPATh HX  SKCIEPHUMEHTAILHBIMU
cpeactBaMu, (GopMynupys Leib WCCIEAOBaHUS, aHAIM3UPOBAThH IOyUYECHHBIC
PE3YIbTAThI U AC€JIaTh BBIBOJBI.

BriaBnenne 3aBUCHMOCTH MCXKAY HCCICAYCMBIMH BCJINMYHMHAMU, o0BsCcHEHNE
MOJTYYCHHBIX PE3YJIbTaTOB U (HOPMYyTHpPOBaHHE BBIBOJOB C HCIOJIH30BaHUEM

HAaY4YHBIX HOHHTHﬁ, TeOpI/Iﬁ X 3aKOHOB

YMeHue BrafeTb CHUCTEMON OHOJIIOTMYECKUX 3HAaHUHM, KOTOpas BKJIIOYAET:
OCHOBOTIOJIArarolpe OMOJOrnYeCKUe TEPMHUHBI U TOHATHS (3KU3Hb, KIIETKA, TKaHb,
OpraH, OpraHu3M, BHJI, TIOMYJISIHS, SKOCUCTEMa, OMOIIeHO3, Orocdepa; MeTadom3M,
roMeocTa3, KIETOYHbII HMMYHUTET, OWOCHMHTE3 Oenka, OHOMOIUMEPBHI,
JMCKPETHOCTh, ~ CaMOPETYJSIMS,  CaMOBOCIIPOM3BEIECHHE,  HACIEACTBEHHOCTH,
W3MEHYMBOCTb, SHEPrO3aBUCUMOCTb, POCT U Pa3BUTHUE);

Ouosiornueckue Teopuu: kierounas teopus T. IlIBanna, M. Hlneiigena, P.
BupxoBa; knoHanbHO-cenekTuBHOro nmmyHnurera I1. Dpnux, .M. Meunukona,
XpPOMOCOMHAsi Teopusi HacjencTBeHHOCTH T. MopraHa, 3aKOH 3apOABIIIEBOIO
cxoactBa K. bapa, sBomonnonnas teopust Y. JlapBuHa, CHHTETUYECKAS TEOPUS
IBOJIIOIMH, Teopusi anTpomnorenesa Y. JlapBuna; Teopus Ouoreomeno3a B.H.
CyxkauéBa; yuenue H.J. BaBuioBa o neHTpax MHOT0oOpa3usi U MPOUCXOXKICHUS
KyJIbTYpHBIX pacTeHuii, yuenue A.H. CeBepuioBa 0 MyTAX M HampaBICHUAX

sBosonnu, yueHue B.W. Bepuaackoro — o 6uocdepe);




3aKOHBI  (eIUHOOOpa3usi TOTOMKOB TIEPBOTO TOKOJEHMsS, paCIICIUICHUS
IIPU3HAKOB, HE3aBUCUMOIO  HacieAoBaHusi npuszHakoB [.  Mengens;
CIEIJICHHOTO HAacJeJOBaHUsl MPU3HAKOB U HAPYIICHUS CLEIJIEHUs TeHoB T.
MopraHna; TOMOJIOTMYECKUX PSAOB B HACIEACTBEHHOW u3MeHuuBocTH H.U.
BaBunoBa; renermyeckoro paBHoBecus JIk. Xapau wu B. Baiiabepra;
3apozsimeBoro cxonactBa K. bapa; Ouorenermueckuii 3akon . I'ekkens, .
Mionnepa);

NPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTapHOCTH );

npaswia (MuaumyMa FO. JIubuxa, sxonoruyeckoit mupaMuisl yuces, OMoMacchl
Y DHEPTHUN);

rurnores3sl (koarepBatHoi A.W. Onapuna, nepBuuHoro OynapoHa JDx. Xomnaelina,

mukpocgep C. Dokca, pudozuma T. Hek)

YMenue peiiaTb ITOMCKOBBIC OHOJIOTTYECKHE 3aaa4yu; BBIABJIATH HNPHYHUHHO-
CJICACTBCHHBIC CBA3M MCKAY HUCCICAYCMbIMU OMOJIOrMYECKHMMHU O6’b€KTaMI/I,
mnmpoocccaMn M ABJIICHUAMMA, [J€JIaTb BbIBOJAbI W IIPOIrHO3bI HA OCHOBAHUH
IMOJTYYCHHBIX PE3YJIbTATOB,

COCTaBJIATb I'CHOTUIIMYCCKUC CXEMbl CKPCIIMBAHUA  JII  PasHbIX  TUIIOB
HaCJICAOBAHHWA IIPU3HAKOB Y OPIraHU3MOB, COCTABIIATEL CXCMbI IICPCHOCA BEIICCTB U

OHCPIHMHU B OKOCUCTEMAX (I_Iel'II/I IIUTaHuA, IIUIICBBIC CeTI/I)

YMmenune YCTAHABJIMUBATL B3aUMOCBA3U MCKAY CTPOCHHEM H (1)YHKI_[I/I5[MI/IZ
OpraHonzoB, KIICTOK pPa3HBIX TKaHefI, OopraHaMu M CHCTEMaMHM OpPraHoOB Yy
paCTeHI/II;'I, JKUBOTHBIX W YCJIOBCKA, MCKY 3TallaMn obMeHa BC€HIICCTB, dTallaMHu
KJICTOYHOTI'O OUKJIIa u KHU3HCHHBIX OUKIIOB OpTaHHu3MOB; oTalaMu
3M6pI/IOHaJ'II>HOFO pasBUTHA; TI'CHOTHUIIOM H (1)€HOTI/IHOM, (beHOTI/IHOM n
Q)aKTOpaMI/I Cpeabl O6I/ITaHI/IH; nmpoueccaMu SBOJIOLOUHU; ABHIKYIIUMU CHUIIAMHU
AHTPONOTCHE3a; KOMIIOHCHTAMHU Pa3JINYHBIX 3KOCUCTEM U HpI/ICHOCO6JI€HI/I$IMI/I K

HUM OpPTraHHU3MOB

YMeHue BBIIENAT CYIIeCTBEHHBIE TPU3HAKY:

CTPOCHHUSI BUPYCOB, KJIETOK MPOKAPUOT M DYKAPHOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX ~ OPTaHU3MOB, BHJIOB, OHOIEOIIEHO30B, 3KOCHUCTEM |
Ouocdepsl; CTPOCHHS OpPraHOB M CHUCTEM OPraHOB pACTEHUH, >KUBOTHBIX,
YeNl0BeKa; IMPOIECCOB KU3HENEATENBHOCTH, MPOTEKAOIIUX B OpPraHU3Max
pacTeHHi, JKUBOTHBIX W UYEJIOBEKAa; OMOJOTMYECKHX IPOIECCOB: OOMEHa
BemecTB (Merabonu3M), WHPOpPMAIMM M TPEBPAIEHUS SHEPTHUHU, OPOXKEHUS,
aBTOTPOHOTO W  TeTepoTpopHOTO TUMOB MNUTAHHUA, (OTOCHHTE3a U
XEMOCHHTE3a, MUTO3a, Meiio3a, raMeToreHesa, sMOpHOreHesa,
NOCTAMOPHOHAILHOTO Pa3BUTHSI, Pa3MHOXKCHHUS, WHAWBUIYAIBHOTO Pa3BUTHUS

opranu3Ma (OHTOT€HE3a), B3aHUMOJICHCTBUS TE€HOB, TeTepo3uca; JeHCTBUI




HCKYCCTBEHHOT'O 0TOOpa, CTaOWIM3UPYIOLIET0, ABUXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT'O ot0opa; AIJIONIaTPUIECKOTO u CUMIATPUIECKOrO
BUJI000pa30BaHUs; BIMSHUS JBUXKYIIMX CHJ DJBOJIOIMKM HAa TEHOPOH]
TOIYJISIIIAH;, TIPUCTTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOUTaHUs, YepeI0BaHNUS
HANpaBJIEHUN HBOJIOLMK; KpPYroBOpOTa BEIIECTB W IMOTOKA DSHEPruu B

OKOCHCTEMaAx

C¢hopMHPOBAaHHOCTE YMEHHS BBIJCTATH CYIIECTBEHHBIC INPH3HAKA BUPYCOB,
KJIETOK TMPOKapuoT ¥ JYKApHOT; OJHOKJIETOYHBIX W MHOTOKJICTOYHBIX
OpPraHU3MOB, BHJOB, OHOTEOLEHO30B U 3KOCHCTEM; OCOOCHHOCTH IIPOIECCOB
oOMEHa BEIIECTB M TMPEBpAIICHUs HHEPrMH B KIETKE, (OTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYECKOro oOMeHa, XeMOCHHTE3a, MHTO03a, Meio3a,
OIUTOIOTBOPEHHS, PA3BUTHSA W Pa3MHOXKEHUs, WHIUBHIYaIbHOTO DPa3BHUTHS
opranu3zMa (OHTOTeHe3a), OOpbOBI 3a CYIIECTBOBAaHHE, €CTECTBEHHOTO OTOOpa,
BU/1000pa30BaHMs, IPUCIOCOOJCHHOCTH OpPraHU3MOB K cpene oOuTaHus,
BIIMSHUSI KOMIIOHEHTOB 9KOCHCTEM, aHTPOTIOT€HHBIX U3MEHEHUH B 9KOCHCTEMaX

CBOCH MECTHOCTH, KpyrOBOPOTA BEIIECTB M MPEBPAIIEHUS YJHEPTHH B Onochepe

YMeHne WCnoab30BaTh COOTBCTCTBYIOIIIUEC APIr'yMCHTHI, 61/IOJ'IOFI/I‘leCKy1-O
TCPMHHOJIOTUIO U CUMBOJIUKY IJI 1OKA3aTCJIbCTBA POACTBA OPraHM3MOB PA3HBIX
CUCTCMATUYCCKUX TPYIIIl,; B3aUMOCBA3U OPraHu3MOB W CPCAbI O6I/ITaHI/I$I;
CANHCTBA YCJIOBCUYCCKHUX pPaC, H606XOI[I/IMOCTI/I 300POBOTO 06p333 JKHN3HU,
COXpaHCHUA p33H006paSI/I$I BHIOB U O9KOCUCTEM KaK YCIIOBUA COCYIICCTBOBAHUSA

IIPUPOJIBI U YEIOBEYECTBA

YMeHue KpUTHYECKH OLEHHMBATh MH(OpMAIUI0 OHMOJIOrMYECKOrO COAEp KaHUS;
WHTEPIPETUPOBATh OJTUYECKHUE ACIIEKThl COBPEMEHHBIX HCCIECIOBAHUA B
Ouoynornu, MeAWIMHE, OHOTEXHOJIOTHH, paccMaTpuBaTh  III0OATHHBIE
9KOJIOTUYECKHE MPOOJIEMBI COBPEMEHHOCTH, (POPMHUPOBATh MO OTHOLIEHUIO K

HUM COGCTBeHHYI-O IIO3UIINTO




IHHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D 11O
BHNOJIOTUHN

Kox

IIpoBepsieMblii JJIEMEHT COIePKAHUSA

buomornsa xax HayKa. JKuBnle cucTeMBI U X HN3YUCHUC

1.1

1.2

CoBpemeHHast OMOJIOTHST — KOMILICKCHas! Hayka. brosiornueckie Hayku U U3y4aeMble UMU
npoOiembl. OyHIaMEeHTaTbHBIC, TPUKIAAHBIE W TOUCKOBBIE HAay4YHBIE HCCICIOBAaHHS B
Ounonoruu.

3HaueHHe OWOJOTMU B (POPMHUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTHHBI
mupa. Ilpodeccun, cBsizanHble ¢ Ouonorueil. 3HaueHHWEe OHMOJOTUM B TPAKTHUECKOU
JIeATEIFHOCTH YeJOBEKa: MEAMIMHE, CEIbCKOM XO3SIHCTBE, MPOMBIIUICHHOCTH, OXpaHe
HPUPOJIBI

JXuBble cucTeMbl Kak mpeaMeT n3ydeHus Ononornu. CBOWCTBA )KUBBIX CHCTEM: €TUHCTBO
XMMHYECKOTO COCTaBa, MUCKPETHOCTh M IENOCTHOCTb, CIOKHOCTh M YHOPSIOYEHHOCTD
CTPYKTYpPBI, OTKPBITOCTh, CaMOOpIaHH3allMs, CaMOBOCIPOU3BEICHUE, DPa3IpaKUMOCTb,
U3MEHYHBOCTb, POCT U Pa3BUTHE.

VYpOBHM OpraHW3alMM JKUBBIX CHUCTEM: MOJIEKYJSPHBIH, KIETOYHBIH, TKAaHEBBIH,
OpPTraHM3MEHHBIH, TOMYJIAHOHHO-BUIOBOH, OKOCUCTEMHBIH (OMOreoneHOTHYECKHH ),
ouocthepusiii. Ilporeccel, MpoUCXonsIIUe B KHUBBIX cucTeMaX. OCHOBHBbIC NPHU3HAKH

xuBoro. JK13Hb Kak (popMa CyIiecTBOBaHUS MaTePHH

1.3

Metonsl  Omonorumdeckoid — Haykw.  HaOmiomeHue,  W3MepeHHE,  IKCIICPHMEHT,
cucremaTtuzanus, MertaaHanus. [loHsTHe O 3aBHCHMOM M HE3aBUCHUMON NEPEMEHHOIN.
[TnanupoBanue skcnepumenTta. IloctaHoBka m mpoBepka rumore3. HynmeBas rumotesa.
[TonsTne BBIOOPKM M €€ NocToBepHOCTh. Pa3dbpoc B Ouonormueckux AaHHbIX. OleHKa
JIOCTOBEPHOCTH  IOJIYYEHHBIX pe3ynbTaroB. [IpuuMHBI HCKaKEHUS  PpPe3ylbTaToOB

OKCIICPHUMCHTA. IlonsTHE CTaTUCTUUECKOTO TEeCTa

KneTtka kak Omoiorudyeckas cucremMa

2.1

2.2

Knerka — cTpykTypHO-(GYyHKIMOHAIbHAS €UHMLA >KUBOTO. VICTOpUS OTKPBITHUS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopuss (T. IlIBann, M. Illneiinen, P.
BupxoB). OCHOBHBIE OJI0XKEHUSI COBPEMEHHON KJIETOYHOW TEOPUHU.

Metoapl MOJNEKYISIPHOM ¥ KJIETOYHOW OHOJOTMM: MHKPOCKOMUS, Xpomatorpadus,
anekTpodopes, METOJ MEUEHBIX aroMOB, Iu((depeHIualbHOoe LIEHTPUPYTUpOBaHUE,

KYJIbTUBUPOBAHHEC KIICTOK

XUMUYECKUH COCTaB KJIETKU. Makpo-, MUKpPO- U YIbTpaMHUKpOdJeMeHThl. Boga u e€ poib
KaK pacTBOPHUTENs, peareHTa, ydyacTUe B CTPYKTYPUPOBAHUU KIIETKH, TETUIOPETYJISIUU.
MuHepanbHbIe BEIIECTBA KIETKH, UX OMOJIOTHYecKasl poib. Pob KATHOHOB M aHHMOHOB B

KJICTKCE.




buonornueckne monumepsl. beakn. AMHUHOKHCIOTHBIM cocTaB OenkoB. CTPYKTYpPBI
OenkoBoil Monekynbl. IlepBuuHas cTpykTypa Oenka, HenTHAHAas CBsA3b. BTopuuHag,
TpeTU4Has, YeTBepTHUHas CTPYKTYyphl. [lenaryparms. CBoiictBa 6enkoB. Kimaccudukarus
0enkoB. buonornveckue GyHKIMM OEITKOB.

VYrneBoabl. MoHOcaxapuIpl, AWcCaxapuibl, OJIUrocaxapuiibl W moiucaxapuisl. OOmuit
IUTaH CTPOEHUS M (PU3MKO-XMMHUYECKHE CBOWCTBA YIJeBOJOB. buonorndeckue (yHKIUU
YIJIEBOJIOB.

Jlunuae!. IM'uapodunsHO-THAPOPOOHEIE CBOMCTBA. Knaccudukammst  nmunmmos.
Tpurnuuepuasl, Goconunuapl, BOCKH, cTepouibl. buonornueckue GyHKUIUU JTUIHIOB.
OOmme cBoiicTBa  OMOJOTMYECKMX MeMOpaH —  TEKydecTb, CHOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOIYIIPOHUIIAEMOCTb.

Hyxneunoseie kucnotel. JJHK u PHK. Crpoenne HykiieMHOBBIX KHCIOT. HykiaeoTHsI.
[Tpunnun komruiementaproctu. IlpaBuno Yapradda. Crpykrypa [AHK — nBoiinas
cnupanb. Mecronaxoxnaenue n ouonornueckue ¢pynkuunu JJHK. Bugst PHK. ®ynkuun
PHK B kietke.

Ctpoenune monekyinsl AT®. Makpospruueckue cBszu B Mosekyiae AT®. buonoruueckue
byakuun  AT®D. BoccTaHOBICHHBIE TEPEHOCYMKH, WX (QYHKIIMK B  KJETKE.
CexBennpoBanue [JHK.

CrpykTypHast Ouonorus: OMOXMMHUYECKHe M OHO(pU3NYEecKHe HCCIEeNOBaHMUSA COCTaBa U

MIPOCTPAHCTBEHHOM CTPYKTYPHI OMOMOJIEKY
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Tumnel KIETOK: dyKapHoTH4ecKas U Mpokapuotudeckas. CTpyKTypHO-(QYHKIIMOHAIbHbBIE
00pa3oBaHUs KIETKH.

Crpoenue mnpokapuoTHuecko kieTku. Kiierounass creHka OakTepuid ©  apXei.
OcoOeHHOCTH CTpOEHUsSI TeTepoTpPOodHONW M aBTOTPO(HOM MPOKAPUOTUYECKUX KIIETOK.
MecTo u posib IPOKapuoT B OMOIIEHO32aX.

CtpoeHue U QyHKIIMOHUPOBAHUE dYKapuOTHUECKOHN KieTku. [TnazmaTuueckas memOpaHa
(mnazmanemma). CTpykTypa mia3MaTudeckoil MeMmOpaHbl. TpaHCHOPT BeHIeCTB dYepes
IUTa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIN (muddy3us, obneru€HHas auddysus),
AKTHBHBIN (TIEPBUYHBIA W BTOPUYHBIA aKTHUBHBIM TpaHcmopT). IlomympoHHIaeMocTh
MeMOpaHnbl. Pabora HaTpuii-kalmeBOro Hacoca. ODHIOLMTO3: MHHOIMUTO3, (HharouuTos.
Ox3ouuto3. Kierounas crenka. CTpykTypa W (YHKUIMH KJIETOYHOM CTEHKH pacTEHUH,
rpuoOB.

[utomnaszma. I{uro3onb. I{utockener. [IBmkeHue muTorIa3mMbel. OpraHoOUIbI KIETKH.
OpHoMeMOpaHHbBIE OpTaHOWAB KIETKU: sHAoriazmaTuueckas cetb (OIIC), ammapar
lonbkn, 7M30COMBI, WX CTpOeHHE H (QYHKIUH. B3auMOCBS3b OZHOMEMOpPaHHBIX
opraHou7ioB kieTku. CTpoeHue TpaHyIspHOro peTukyiayma. CHHTE3 pacTBOPUMBIX
O0enkoB. CHHTE3 KIIETOYHBIX MeMOpaH. I'magkuii (arpaHyssipHBIA) SHIOTUIA3MATHYECKHMA

petuxkynyMm. CekperopHasi ¢pyHKIHs anmapara ['onbmku. TpaHCOPT BEHIECTB B KIIETKE.
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Bakyonu pactutenbHbix KieTok. Kinerounsiit cok. Typrop.

[TosryaBTOHOMHBIE OpraHOW/IbI KJIETKHU: MUTOXOH/IPUH, IJIACTHU]IBI.

Crpoenrie 1 QyHKIIMM MHUTOXOHIpHUNA W TUIacTuiA. [lepBUYHBIE, BTOPUYHBIE U CIIOKHBIC
IUIACTHIbl (POTOCUHTE3UPYIOIUX AYKApPUOT. XJIOPOIIACThI, XPOMOILIACTHI, JEUKOILIACTHI
BBICILINX PACTCHHM.

HememOpannsie opranoussl kiuetku CtpoeHne W (pyHKIMHM HEMEMOpaHHBIX OPTraHOMJIOB
KIeTkd. PubGocombl. MukpodunameHTb. — MplmeuHble  KIETKH.  MHUKpPOTPYOOUKH.
Knerounsnii nentp. CrpoeHMe W ABMKEHUE JXIYTMKOB U pecHHYEK. MUKpPOTpyOOUKH
nuTOIUIa3Mbl. LleHTprons.

SAnpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (YHKIUH.
SAnepHplii  O0enkoBblii  MaTpukc. IIpocTpaHCTBEHHOE pACIOIOKEHHE XpPOMOCOM B
uHTepdazHoM sape. beraku XpomaTHHa — THCTOHBI.

Knerounsle  BriroueHus.  CpaBHUTENBbHAs  XapaKTEPUCTHKA  KJIETOK  JYKapHOT

(pacTuTEnbHOM, )KUBOTHOM, TPUOHOIN)

AccuMWISILIMS U TUCCUMWIISILIUS — JIB€ CTOPOHBI MeTabosn3Ma. Tumnsl oOMEHa BELIECTB:
aBTOTPOGHBIH ¥ TeTepoTpOdHBIH. VYdYacTHe KHUCIOpoJa B OOMEHHBIX IPOIECCAX.
OHepreruyeckoe obecneueHue KieTku: npeBpamieHne AT®D B 0OMEHHBIX Mpoleccax.
@depMeHTATUBHBI XapakTep peakuuid KIEeTOYHOro Mmerabonusma. DepMeHThl, HX
CTpoeHue, cBoiicTBa M MexaHu3M neiictBus. Kodepmentsl. Otnuuust ¢GepMeHTOB OT
HEOPraHMYECKUX KaTaJu3aToOpoB. belKu-akTHBATOPHI M OENKU-UHTHOUTOPEI. 3aBUCUMOCTD
CKOpPOCTH (PepMEHTATUBHBIX PEAKIMIA OT PA3IMYHBIX (aKTOPOB.

[TepBUYHBIM CUHTE3 OPraHUYECKUX BEIIECTB B KileTke. PorocuHTe3. Posb XaopomnacTos B
nporecce ¢orocuHTe3a. CeroBas u TeMHOBas (a3bl. [IpoayKTHBHOCTH (oOTOCHHTE3A.
Bnusiaue pa3nuvHbIX (GakTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HAaUeHUe (POTOCHHTE3A.
XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUGDUIMPYIOLIHNE
OakTepuM, Kene3o00akTepuu, cepoOaKkTepuu, BOJOPOJHbIE OakTepuH. 3HAYCHHE
XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Buabl Oposkenus. IIpoayKTel OpokeHHsI U WX HCIIOJIb30BaHHUE
YeJI0BeKOM. AHaIpOOHbIE MUKPOOPTaHU3MbI KaK O0BEKThl OMOTEXHOJIOTHH U BO30YAUTENH
0ose3Hel.

AdpoOHBIE OpraHM3MBI. JTambl YHEPreTH4eckoro odOmeHa. [loAroTOBHTENBHBIN HTarl.
I'mukonu3 — 6ecKkuciIopogHOe pacIeIIEHUE TI0KO3bI.

bronornueckoe OKUCIEHHE, WM KIETOYHOE AbIXaHHWE. Poiab MUTOXOHIpHI B mpoleccax
OMOJIOrNYECKOro OKHCJICHUS. [Muknnyeckue peaxkuuu. OxucnurensHoe
dochopmmposanre. IlpenmymiectBa a’poOHOro TmyTH OOMEHa BEIIECTB IEpe]

aHadpOoOHBIM. D(PPEKTUBHOCTH YHEPTETUIECKOTO OOMEHa

2.5

PeaKIII/II/I MaTpu4IHOIr0 CHHTE3Aa. HpI/IHHI/IH KOMIIVICMCHTAPHOCTHU B PCAKIUAX MATPHUYHOI'O

cuHTe3a. Peanmsanus HacnencTBeHHOW MH(OpMaruu. [ eHeTndeckuii KoJ, ero CBOMCTBA.




Tpanckpunuusi —  Marpuudbld  cuHTe3  PHK.  IlpuHmunel — TpaHCKpHUIIUU:
KOMILJIEMEHTAPHOCTb, aHTUIIAPAIIIEIEHOCTh, aCUMMETPUYHOCTh. TpaHCIsAus U e€ dTarbl.
VYyactue TtpancnoptHeix PHK B Omocuntese Oenka. YcnoBusi OmocuHTe3a Oenka.
KoaunpoBanue amunokuciot. Pons pubocom B OuocuHTe3e Oenka.

Opranuzanus reHoMa y TMPOKapUOT M DYKapHOT. Perynanus akTHBHOCTH TE€HOB Y
npokapuot. I'unoresa onepona (®. XKaxo0, K. Mano). Perynsanus oOMEHHBIX POLECCOB
B KiIeTKe. KieTouHblil romeocTas.

Bupychl — HekiieTouHble (JOPMBI KU3HHU U OOJIUTraTHbIE Tapa3uTbl. CTpoeHue MPOCTHIX U
CJIOHBIX BUPYCOB, PETPOBUPYCOB, OaKkTepro(daros.

Bupycubsie 3a0oneBanHusi uejoBeKa, KUBOTHbIX, pacrenuit. CIIN, COVID-19,

CcouaJIbHbIC U MCOAUITMHCKUC HpO6JI€MBI

2.6

Kinerounsnii mmkn, ero mepuonbl u perynsius. Matepdaza m muto3. OcobeHHOCTH
IpoIeccOoB, TpoTeKalommx B uHTepdaze. lloaroroBka KIETKH K  JACICHHIO.
[IpecunTeTnyecknuii  (MOCTMUTOTHYECKUI), CHHTETHYCCKUM H  TMMOCTCHHTETUYECKHMA
(MPeMUTOTUYECKHIA) TIEPHOIBI HHTEP(A3HI.

Marpuunsnii  cunre3 JHK — permmumkanusa.  [lpuHnunsr  permmkannu  JIHK:
KOMILUIEMEHTAPHOCTh, MOJYKOHCEPBAaTUBHBIM CUHTE3, AHTUIAPAJUIEBHOCTh. MexaHu3m
permukanuu  JIHK. Xpomocombl. Ctpoenne xpomocoM. TemoMepbl W TeloMmepasa.
XpOMOCOMHBIN HAa0Op KJIETKH — KapuoTHM. JMIUIOWIAHBIA M TaruIOWIHBIM HAOOPHI
xpoMocoM. ["'omonoruunbie XpoMocoMsl. [10510BbIE XpPOMOCOMBI.

Henenne kinerku — muto3. CTaguu MUTO3a U NPOUCXOMSAIIME B HHUX MPOUECCHL. THUIBI
muto3a. KapuokuHes u uurokuHe3. buosornueckoe 3HaueHMe MHTO3a. Perynsuus
MHUTOTHYECKOTO IUKJIa KIeTKH. [Iporpammupyemas kierouHasi riOeib — aromnTos.

CDYHKIII/IOHaJIBHaSI TCHOMHKA

Opranusm Kak OMOJIOrHYecKasi CUCTEMA

3.1

OnHOKIJIETOUHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPraHW3Mbl U MHOT'OTKAHEBbBIE
OpraHU3MBlI.

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecronoe (BKJItoYasi BEreTaTUBHOE) U M0J0Boe. Bubl
0ecIooro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIHNA, (parMeHTaIHs, KIOHUPOBaHHE.
[TonoBoe pasmuoxenue. IlonoBbie kieTku, win ramersl. Meito3. Craaun Mmeiosa.
IToBenenue xpomocom B Meio3e. Kpoccunrosep. buosormdeckuii cMmbici Melo3a U
II0JIOBOTO Tpolecca. Meio3 1 ero MecTo B dKHU3HEHHOM LIUKJIE OpPraHU3MOB.
[IpensaponbimeBoe  paszButue. I'amerorene3 'y KUBOTHBIX. IlonmoBele  kesessl.
OOpa3zoBaHrue M pa3BUTHE MOJOBBIX KiIeTOK. CrnepmaroreHe3 u ooreHes. CrpoeHue
HOJIOBBIX KJIeTOK. OIJIOAOTBOPEHHE U 3MOPUOHANIBHOE pPa3BUTHE XKHUBOTHBIX. CHOCOOBI
OIJIOJJOTBOPEHMS: Hapy)KHOe, BHyTpeHHee. [lapreHorenes.

WunuBuayansHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Cranmu >MOpHOTeHe3a KUBOTHBIX

(Ha mpumepe Jsrymku). Jpobnenme. Tumbl apoOnenus. OCOOSHHOCTH APOOJICHUS




MJIEKOMUTAOIIUX. 3apO/IbIIIEBbIe JIUCTKU (TacTpyisius). 3akiajka OpraHoB U TKaHEeW U3
3apOJBIIIEBBIX JIMCTKOB. B3aumMHOe BiIMsSHME YacTel pPa3BUBAIOIIEIOCS —3apojblilia
(oMOpHoHanbHass MHIAYKIMS). 3akjajKa IUIaHa CTPOEHUS MXUBOTHOIO KakK pe3yJbTaT
HEepapXUUECKUX B3aUMOACUCTBHM reHOB. BinsiHue Ha sMOpHOHAIbHOE Pa3BUTHE PA3THUHBIX
(bakTOpPOB OKPYKAIOLIEH CPEIBI.

Poct u pasButue >xuBoTHBIX. [locTamOpmoHanbHbId Tepuon. IIpsiMoe u HempsmMoe
pasButHe. PazButue ¢ meramopdo3oM y OECIO3BOHOYHBIX W MO3BOHOYHBIX JKHBOTHBIX.
buonornueckoe 3HavYeHHE MPSIMOTrO M HENPSIMOrO PAa3BUTHS, MX PACHPOCTPAHEHUE B
npupoge. Tunel pocta )XKUBOTHBIX. DaKTOPBI PETYISLUUU POCTA KUBOTHBIX M 4YEJIOBEKA.
Craguu nocTAMOPHOHATIBHOTO Pa3BUTHA Y KUBOTHBIX M uenoBeka. Ileprosl oHTOreHes3a
YeJI0BEKa.

PasmuoxxeHne u pasButue pacreHuid. ['ameTtodut u cropodur. Meio3 B KU3HECHHOM
nukie pacrennid. OOpa3oBaHHE CIIOpP B MpoIlecce Melosa. ['aMeTroreHes y pacTeHHM.
Om1og0TBOPEHHE M Pa3BUTHE PACTUTENbHBIX OpraHU3MOB. /[BOIHOE OIJIOJOTBOpPEHHE Y
IIBETKOBbIX pacTeHuil. OOpazoBaHuWE M pPa3BUTHE CeMEHU. MeXaHM3MBbl peryssun

OHTOI'CHE3a y paCTeHI/Iﬁ M )KUBOTHBIX

3.2

I/ICTOpI/IH CTAaHOBJICHHUA W PAa3BUTHUA TI'CHCTUKHW KdK HAYyKH. OCHOBHBIE TEHETHYECKHE
TIOHATUS W CHMBOJBI. [ OMOJIOTHYHEIE XpPOMOCOMBI, AJUICJIBHBIC I'CHBI, AJIbTCPHATHBHBLIC
IMPU3HAKH, Z[OMI/IHaHTHBIf/'I u pGI];eCCI/IBHBIf/'I IMPpU3HAK, T'OMO3UI0Ta, reTCPO3UTroTa, Yucrad
JINHHA, FI/I6pI/II[BI, T'CHOTHII, (1)€HOTI/IH. OCHOBHBIC METOJAbI TCHCTUKMU ! FI/I6pI/IZ[OJIOFI/I‘-IeCKI/H>'I,

HHTOHOFquCKHﬁ, MOJ'IeKy.TIHpHO—I‘eHeTI/I‘IeCKI/Iﬁ
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Monorubpuanoe ckpemuBanue. llepBbiii 3akoH MeHaenst — 3aKoH €IMHOOOpa3us
rubpunoB nepBoro mokojeHus. [IpaBuno momuHupoBanus. BTopoii 3akon Menpens —
3aKOH  pacIlerUleHus] Mpu3HakoB. lluTonormueckre  OCHOBBI  MOHOTHOPHIHOTO
CKpelmuBaHus. [ Mmore3a 4ncToTh raMer.

AHanuzupyroliee — ckpemmuBaHue.  [IpoMexyTOuHBIM ~ XapakTep  HAcJIeJI0BaHUS.
Pacmennenne npu3HakoB NPU HEMTOJIHOM JTOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tperudt 3akoH MeHaenss — 3aKOH HE3aBUCHMOTO
HacJIeIOBaHMs MPU3HAKOB. LluToNornyeckne 0CHOBBI TUTHOPUIHOTO CKPEIIHBAHNS.
CuerneHHoe HacienoBanue npu3HakoB. Paboter T. Moprana. CreriieHHOe HacaeI0BaHUE
T€HOB, HAPYIIEHHUE CLETUICHUS MEXAYy TeHaMU. XpOMOCOMHas TEOPHUsl HACIEACTBEHHOCTH.
I'enetnka mosia. XpOMOCOMHBIA MEXaHU3M ONpeNeTeHUs: Mojia. AyTOCOMBI U TOJIOBBIE
XPOMOCOMBI. |'OMOraMeTHBIN U TeTepOoraMeTHbIN MOJI. ['eHeTnyecKas CTpyKTypa MOJIOBBIX
xpomocoM. HaciienoBanue nNpu3HaKoB, CLEIUVIEHHBIX C IIOJIOM.

'enotun kak wnenocTHas cucreMa. [lneioTponuss — MHOXXECTBEHHOE JEWCTBUE TEHA.
MHOKeCTBEHHBII aJJIETIU3M. B3aumopeiictBue HeaJUIeJIbHbIX T€HOB.

Kommnemenraprocts. Onucras. [omumepus

B3aumopeiictBue reHotHna W cpensl npu  (opmupoBaHuM (peHoTHa. M3MEHYMBOCTH




npu3HakoB. KadecTBeHHbIE M  KOJIMYECTBEHHBIE TIPU3HAKU. BUIbl W3MEHYMBOCTHU:
HEHACJICCTBCHHAS M HACJIC/ICTBCHHAS.

Mopan¢ukaoHHas U3MEHUYMBOCTb. Ponb cpeabl B (hOPMHUPOBaHMM MOIU(PUKAIIMOHHOMN
n3MeHYnBOCTH. HopMma peakimu ripu3Haka. BapuanoHHbIi psaa v BapuarionHas Kkpusas (B.
Norannacen). CoiicTBa MOTM(UKAITMOHHOW N3MEHYUBOCTH.

T'enoTummueckass w3MeHUYWBOCTH. CBONMCTBA TI'€HOTHIIMYECKOH W3MEHUYMBOCTUA. BuIbl
TEHOTUTTMYECKON N3MEHUMBOCTH: KOMOMHATHBHASL, MyTAI[HOHHASI.

KomOnHaTiBHasE M3MEHUMBOCTh. Meio3 M TOJIOBOM IPOIECC — OCHOBa KOMOWHATHBHOM
M3MEHYUBOCTH. Ponh KOMOMHATHMBHOH W3MEHYHMBOCTH B CO3JAaHUUM TI'E€HETHYECKOIO
pa3HoOOpa3us B IpeIeax OTHOTO BH/IA.

MyrtaimoHHass WM3MEHYMBOCTh. BuIbpl MyTaimid: TeHHbIE, XpPOMOCOMHBIE, T'€HOMHBIC.
CrnoHTaHHBIE U WHIYIMPOBAHHBIE MyTallMd. fEepHbIE W HUTOIUIA3MATUYECKHUE MYyTallUH.
CoMaruyeckue U 1mosioBble MyTaivu. [[puarHbl BOSHUKHOBEHUSI MyTalyii. MyTareHsl U Mx
BJIMSIHUE HA OPTaHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO TIpoIiecca. 3aKOH TOMOJIOTMUYECKUX
panoB B HacnenctBeHHoW m3ameHunBoctu (H.M. BaBunoB). BHesnepHas u3MeHUMBOCTh U

HaCJICACTBCHHOCTDb

3.5

Kapuotun uenoBeka. MexayHapoaHash MporpaMMa HCCIEIOBaHHUS TE€HOMa YelOBeKa.
MeToasl  u3ydyeHHS ~ TEHETHKM  4YeJloBeKa:  TeHealloTWYecKui,  OJM3HEIOBbIH,
HHTOFGHGTHQGCKHﬁ, HOHYJISIIII/IOHHO-CTaTI/ICTI/IquKI/If/'I, MOJIeKy.HSIpHO-I‘eHeTI/ILIeCKI/Iﬁ.
CoBpemeHnHoe olpezeneHue TeHOTHUIIA! IIOJIHOTEHOMHOE CEKBEHUPOBAHMUE,
TeHOTUIIUpOBaHWE, B ToM uyucie ¢ mnomomnsio [I[P-ananuza. HacneacrBennsie
3a0o0yieBaHUs 4YelloBeKa. ['@HHble U XpOMOCOMHBIE OO0Je3HH uenoBeka. boiesHu c¢
HACJIEJICTBEHHOM  TIPEPACIIONIOKEHHOCThIO0. 3HAUEHHE MEIUIMHCKOM TEHETHKU B

MpeAOTBPAIICHUHN U JICUCHHUU TCHCTUYCCKHUX 3a00eBanuii yenoBeka. CTBOJIOBBIE KIETKU

3.6

JlomecTukanuss U cenekuus. 3apoXAE€HUE CeleKIMU M JoMecTukaiuu. Yuenue H.JL
BaBunoBa 0 meHTpax MPOMCXOXICHUS W MHOTO0Opa3usi KYJIBTYpHBIX pacTeHuid. Poib
CEJIEKIIMM B CO3JIaHUM COPTOB PACTEHUH M MOPOJI )KUBOTHBIX. COpT, MOpoAa, mTamM. 3aKOH
TOMOJIOTMYECKUX PSAAOB B HacieACTBEHHOM u3MeHunBocT H.M. BaBuiosa, ero 3naueHue
JUISL CENIEKIIOHHOM pabOoTHI.

Metoap! ceneKnnOHHON paboThl. ICKyCCTBEHHBIH OTOOP: MacCOBBIA U MHIUBUAYAJIbHBIN.
DTtanbl KOMOMHAIIMOHHOW celieKiuu. VcrpITanue Iporu3BOAUTENeH 0 MOTOMCTBY. OTOOp
[0 TEHOTHUIY C MOMOIIBI0 OLEHKH (EHOTUIIa MOTOMCTBA M OTOOp MO TEHOTHUITY C
nomoisio aHanuza JITHK.

NckyccTBeHHBI MyTareHe3 KaK METOJ CEJICKIIMOHHOW paboTel. PaawanuoHHBIA U
XUMHYECKHM MyTareHe3 Kak MCTOYHHUK MYTalud y KyJIbTypHBIX (DOPM OPraHU3MOB.
Hcnonp30BaHWe T€HOMHOTO pENaKTHUpPOBaHUS W MeTon0oB pexkomOuHaHTHBIX JIHK nmms
MOJIyYEHUSI UCXOAHOI0 MaTepuaia Jisl CEIEKLNU.

[lonyuenne  momumnounoB.  BHyrpuBupoBas — ruOpuamzauus.  biauskoponcTBeHHOe




CKpeIllMBaHue, WM UHOpUIUHT. HepoicTBeHHOE CKpelBaHue, Wik ayTOpuauHr. [ ereposuc u
ero npuuMHBL Vcronp3oBaHMe Tereposuca B ceneKimu. OTaanéHHas THOPHIM3aIys.
[Ipeononenne Oecrutoausi MEXBUIOBBIX TI'MOpHIIOB. JlOCTM)KEHMS CENEeKUMM pacTeHud u

JKHMBOTHBIX

3.7

OOBEKTHI, HCHONb3yeMble B OWOTEXHOJOTMH, — KIETOYHBIE W TKAaHEBBIE KYIBTYpHI,
MHUKPOOPTraHU3MBbI, WX XapaKTepucTUKa. TpaauiinoHHas OMOTEXHOJOTHS: XJeOoleyeHue,
MOJTydeHWEe KHUCIOMOJIOYHBIX MPOAYKTOB, BHHOJENNWE. MUKpPOOHMOJOTHUYECKUI CHHTES.
OOBEKTBl MHUKPOOMOJIOTHYECKUX TeXHOJOTHid. [Ipom3BoICTBO Oenka, aMHHOKHCIOT U
BUTAMHHOB.  VICKYCCTBEHHOE  OIUIOAOTBOPEHHE. PEKOHCTpyKLMS  SMUEKIETOK U
KJIOHUPOBAHUE )KUBOTHBIX. METO/1 TPAHCIUIAHTALIUU SIJEP KIIETOK.

XpOMOCOMHAsl U TeHHasl MHKeHepus. VICKyCCTBEHHBIN CHHTE3 I'€éHa U KOHCTPYHPOBAaHUE
pekomOunantHbix JIHK. JlocTuxkeHuss ¥ TEPCIEKTUBBI XPOMOCOMHOM U TEHHOM

HWHXKCHCPUMU. MGZ[I/IIII/IHCKI/IG ouorexHoynoruu. Mcnoib30BaHUE CTBOJIOBEIX KIIETOK

CucreMa 1 MHOroo0pa3ue OpraHMyecKoro Mupa

4.1

4.2

4.3

Bbuonoruueckoe pasHooOpazue oprann3MoB. CoBpeMeHHast CUCTeMa OPraHN4YeCcKOro MHUpa.
[puanuner  knaccudukanuu  opraHu3MoB. OCHOBHBIE CHCTEMAaTHYECKHE TPYIIIBI
OpTraHHM3MOB.

OCOOEHHOCTH CTPOCHHS U KHU3HENEATSIFHOCTH OJHOKIETOYHBIX OpraHuM3MOB. bakTepum,
apxeH, OJHOKIIETOYHbIE TpUOBI, OIHOKJIETOYHBIC BOJOPOCIH, JAPYTrHE€ TPOTHUCTEHI.
Kononmansaple opraHn3Mbl. JIBIKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: amMEOOMIHOE,
KTYTUKOBOE, PECHHYHOE. 3allliTa y OJHOKIETOYHBIX OPraHW3MOB. PazmpaxumocTth y

OIHOKJICTOYHBIX OPraHU3MOB. Takcucer

MHorokieTouHnble pacTeHHs. B3auMOCBs3b 4aCTE MHOTOKJIETOYHOT'O OpraHusma. TkaHw,
OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOYHOTO opranu3mMa. OpraHusM Kak eIMHOE 1eJI0e.
Tkanm pacreHmid. TwuIBl pacTUTENBHBIX TKaHEW: oOpa3oBareibHas, IOKPOBHAs,
MPOBOJIAIIASL, OCHOBHas, MexaHudeckas. (OcCOOCHHOCTH CTpoeHUs, GYHKIMA W

PacCIIOIOKEHUsl TKaHEN B OpraHax pacTeHUU

BereratuBHbIe U TeHEpaTUBHBIE OpraHbl pacTeHUl. DYHKIIMM OPraHOB U CUCTEM OPIaHOB.
Kapkac pacrenunii. JIBM>KEHHME MHOIOKJIIETOYHBIX PpAaCTEHHUH: TPONHU3MBI U HACTHH.
[Tornomuienue BojbI, YIIIEKUCIIOTO ra3a U MUHEPAJIbHBIX BEIECTB pacTeHUsIMU. J[pIxaHue
pacrenuid. [Iuddy3us ra3oB uepe3 MOBEPXHOCTh KIETKU. TpPaHCIOPTHBIE CHCTEMBI
pactenuii. Beiienenue y pacTeHuid. 3ammTa Y MHOTOKJIETOYHBIX pacTeHuid. Kyrukyna.
CpencTBa MacCUBHOM U XUMUYECKOM 3aiUThl. DUTOHIINIBI.

PazgpaxkxumocTe W perynauusi |y OpraHu3MoB. PazapaxuMocTs W perynsiuus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocTtoBrle BCIICCTBA U UX 3HAYCHUC

4.5

MHOTrOKJIeTOUYHEIC JKUBOTHBIE. B3aMOCBA3b YacTel MHOTOKJIETOYHOT'O OpraHus3ma. TKaHI/I,

OpraHbl 1 CUCTEMbI OPTaHOB MHOT'OKJICTOYHOI'O OpraHu3Ma. OpFaHI/ISM KaK ¢JMHOC ILICJIOC.




['omeocra3. TkaHM >KMBOTHBIX M 4YEJIOBEKAa. THIBI XKMBOTHBIX TKAaHEH: JIUTENHAIbHAS,
COCIMHUTENbHAS, MbIlIe4yHas, HepBHas. (OcoOeHHOCTH CTpoeHHs, (QYHKIHA u

PACIIOJIOKCHHUA TKaHEH B opraHax >XMBOTHBIX U YCIIOBCKaA

4.6

5.1

5.2

Opranel U cucTeMbl OpraHOB XMBOTHbIX. DyHKIMU OpraHoB U cUcTeM opraHoB. Omopa
Tena opraHu3MoB. CKeJeTbl OJJHOKJIETOYHBIX U MHOT'OKJIETOUHBIX UBOTHBIX. HapykHbIil
Y BHYTPEHHMI ckeneT. CTpOEHUE U TUIIBI COETMHEHUS KOCTEM.

JIBuKeHME MHOTOKJIETOYHBIX JKMBOTHBIX. IInTanue >xuBOTHBIX. [InTaHMEe MO3BOHOUYHBIX
KUBOTHBIX. JlpIxaHue )UBOTHBIX. KoxkHOE npixanue. JXKabepHoe U IEroYHOe JAbIXaHHE.
JIpIxaHNe I103BOHOYHBIX >KMBOTHBIX. OBOJIIOLIMOHHOE YCIOXXHEHHE CTPOEHUs JIETKHUX
MIO3BOHOYHBIX JKMBOTHBIX. JIpIXaTesnbHas cucTeMa 4YelloBeka. MexaHU3M BEHTHISLUU
JNETKUX Yy NTUL U MIEKONUTAIOIIMX. TpaHCIOpPT BEHMIECTB y OpraHu3MoB. TpaHcmopT
BEILIECTB Yy JKMBOTHBIX. KpoBeHOCHas cucrema u e€ opraHsl. KpoBeHOCHas cucreMa
MIO3BOHOYHBIX JKUBOTHBIX. Kpyrum KkpoBooOpamieHHs. BOJIIOLMOHHBIE YCIOXKHEHUS
CTPOEHHMSI KPOBEHOCHOW CHCTEMBI ITO3BOHOYHBIX KMBOTHBIX. BhlIeneHNe y OpraHu3MOB.
Boigenenue y xuBoTHBIX. CokpatuTenbHble Bakyoiu. Oprassl BbljeneHus. CBs3b
IIOJIOCTH Te€Jla ¢ KPOBEHOCHOM M BBIICIUTEIBHON CUCTEMaMHU. BrliesieHne y M03BOHOYHBIX
JKUBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI 1 HX IPOM3BOAHBIE.
PaznpaxuMocTs M perynsiuus y OpraHu3MoOB. Pa3apakmuMocTb y OJHOKIETOYHBIX
opranu3moB. Takcucel. PazapaxumocTs M peryisuus y MHOTOKIETOYHBIX PACTCHMM.
PocroBele BemiecTBa U X 3HaYCHUE.

HepBHas cucrema u pediieKTopHas peryssiys Y MHOTOKJIETOYHBIX KUBOTHBIX. HepBHas
CUCTEMAa M €€ OTHeNbl. OBOJIOLHMOHHOE YCJIOKHEHUE CTPOCHUS HEPBHOM CHCTEMBI Yy
KUBOTHBIX.

PaszpaboTka anroputMoB u mporpamm i 3((GeKTUBHONW (PYHKIIMOHAIBHOW aHHOTAIUH
T€HOMOB, TPaHCKPHUIITOMOB, MPOTEOMOB, METa0OJOMOB MHKPOOPTaHU3MOB, pacTEHUl,

JKNBOTHBIX U YCJIOBCKA
OpFaHI/ISM YCJIOBCKA 1 €TI0 310POBLE

Opranbl M CHCTEMBI OpraHoB uesnoBeka. OTAeNnbl TOJIOBHOTO MO3ra TO3BOHOYHBIX
KUBOTHBIX. Pediiekc u pednexkropHas ayra. be3yclioBHbIE W YCIOBHBIE PEQIICKCHI.
['ymopanbHasi perynsiiuss U SHIOKPUHHAS CHUCTEMa >KUBOTHBIX M 4elioBeka. JKenessl
SHJIOKPUHHOM CHUCTEMBbI M WX TOPMOHBI. [lelicTBue ropMoHOB. B3anMoCBA3b HEPBHOU U
SHIOKPUHHOMW cucteM. ['mmoramamo-runoduszapHas cucrema. Peduiekc u peduiekTopHas

nyra. be3ycioBHbIE U yCTIOBHBIE pedIIeKch

3amuTta opraHu3zMa oT Oone3nedl. MMMmyHHas cuctema denoBeka. KiieTouHblii u
TYMOpPaJIbHBIA UMMYHUTET. BpoxkIEHHBIN, MTPHOOPETEHHBIN CrIeU(PHUUECKUIT IMMYHHUTET.
Teopust kioHaJbHO-cenekTuBHOrO uMMmyHurera (I1.Opaux, ®.M.bepuer, C.Tonerasa).
BocnanurenbHble OTBETBI OpraHU3MOB. Ponb BpOXKIEHHOTO MMMYHHUTETA B DPAa3BUTUHU

CHCTEMHBIX 3a00JIeBaHUI
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5.5

KpoBenocHast cuctema u e€ opranbl. Cepie, KpOBEHOCHBIE COCYABl M KpoBb. Kpyru
KpoBooOparieHus. Paborta cepaia u e€ perymsnus

Jprxanue vyenoBeka. Jluddysus ra3oB yepe3 NOBEPXHOCTh KIETKHU. JpIxaTenpHasi cucTemMa
yesoBeka. JpIxaTenbHas TOBEPXHOCTh. Perymnsiius npixanus. JprxarenbHbie 00bEMBI
[MumeBapurenpHas  cucreMa  4YenmoBeka.  OTHenbl  MHUIIEBAPUTEIHEHOTO — TPaKTa.

[InmeBapurenpHbIe Kene3bl. BHYTPUIIOIOCTHOE U BHYTPUKIIETOYHOE MTUILEBAPEHUE

5.6

[lokpoBel u ux mnpousBoiaHble. Opranbl BbyaeneHuss. Ilouku. Ctpoenue u
¢ynkunonupoanue HedpoHa. DuibTpanus, cekpenust U 0o0paTHOE BCAaChIBAHHE Kak

MCXaHU3MBbI pa6OTBI OpraHOB BBIJACICHHA. O6p330BaHI/Ie MOYH Yy YCIIOBCKaA

5.7

JIBr>keHue yenoBeka: MbliieyHas cucrema. CKeleTHbIe MBIIIIEI U UX padora. CTpoeHue u

THUIIBI COCANHCHUA KoCTeH

6.1

Teopwust sBoMtOIIMK. Pa3zBuTHE %KU3HU Ha 3eMIie

OpomonnonHas teopus Y. Jlapsuna. [Ipeanocbuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb
Y Hay4yHas JesaTenbHocTh Y. JlapBuHa.

JBwxymue cwibl s3Boionuu  BujpoB 1o Y. JlapBuHy (BBICOKAass WHTEHCHUBHOCTD
Pa3MHOXEHHsSI OpPTaHW3MOB, HACJICJCTBEHHAs M3MEHUYMBOCTH, OOphOa 3a CYIIECTBOBAHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopun 3osronnn (CTD). HeliTpasibHas TeOpHs SBOJTIONNH.
CoBpeMeHHast JBOJIIOIIMOHHAS OWOJOTHA. 3HAYEHHE OSBOJIOIMOHHOW TEOpUU B

(opMHpPOBaHNYN €CTECTBEHHO-HAYYHON KapTUHBI MHpa

6.2

[Honmynsus kak snemeHTapHas equHUIA 3BoIOLUU. COBpPEMEHHBIE METObl OLIEHKU
TEHETUYECKOTO pa3HoOOpa3usi U CTPYKTyphl mnomynsuuid. W3meHenwe reHodoHIa
MNOMYNSIIIMM ~ KaK  AJIEMEHTApHOE DSBOJIOIMOHHOE sBIIEHHE. 3aKOH TE€HETUYECKOTrO
paBHoBecus [[x. Xapau, B. BaitnOepra.

OnemeHTapHble (DAKTOpHI (IBMXKYIIME CHIIBI) SBOJIOUMH. MYTAalMOHHBIA Ipolecc.
Komb6unarusHast usmeHUUBOCTh. J{peiid reHoB — ciyyaiiHble HEHAIIPaBJICHHbIE H3MEHEHHS
4acToT ajyuiesield B monyasanusax. DPdekT ocHoBaTens. Murparuu. M301a1us momyIsiinii;
reorpaduyeckas (mpocTpaHCTBEHHAs ), OMoIoTHYecKas (PENpPOaYKTUBHAS).

EcrecTBennsiii oT60p — HampaBusiommii (Gaktop 3BOIONHH. DPOPMBI €CTECTBEHHOTO
oTOOpa: ABWXKYIIUHA, CTaOWIM3UPYIONIUH, pa3pbiBaroniuil (au3pyntuBHBIN). [lojoBoii
oTbOop.

[IpucnocoOneHHOCTh OpPraHu3MOB Kak pe3yibTaT MHUKPOIBOIIONMHM. Bo3HUKHOBeHHE
npucnocoOieHnit 'y opraau3moB. Apomopho3sl W uHaHoamanTanuu. lIpumepsl
MPUCTIOCOOIeHH Y OpraHu3MoB. OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.
Bun, ero xputepun u cTpykTypa. BumooOpazoBanue kak pe3yiabTaT MHUKPOIBOJIIOIUH.
Mzonsmus — xrodeBoit paktop BumooOpazoBanus. [lytu u criocoObl BHI00Opa30BaHMUS:

atonaTpudeckoe (reorpaduyeckoe), CUMIAaTpUYecKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)




6.3

6.4

(monumutonn3anus, rudpuauzanus). JauTeabHOCTh SBOTIOUOHHBIX TPOLECCOB.
MexaHu3Mbl POpMUPOBAHHS OHOIOTUYIECKOTO pa3HOOOpa3usl.

Ponp 3BOdtOIIMOHHOM OMONOrMM B Pa3padOTKE HAy4YHBIX METOAOB COXpPAaHEHUS
6uropazHooOpaszus. MUKPO3BOIIONMS U KOIBOJIIOLUS NAapa3uTOB U MX X031€B. MeXaHN3Mbl

bopMHUPOBaHKS YCTOMYMBOCTH K aHTHOMOTHKAM U CITOCOOBI O0PHOBI ¢ HEH

Mertop! H3y4eHus: MakpodBoIonuy. [laneoHTONOrHYecKe METOIbI N3YUSHHS IBOTIOLUH.
[Tepexoanbie GOpMBI U GUIOTCHETHYECKHE PSIIBI OPTaHU3MOB.

Buoreorpadpuyeckne ™meroasl wu3ydeHus osBoironuu. CpaBHeHue GJopsl U ayHbI
MaTepUKOB U OCTPOBOB. buoreorpadudeckue obOmactu 3emiau. Bumbl-oHIEMUKH U
PEJHKTHL

OMOPHOJIOTHYECKHE M CPaBHUTEIBLHO-MOP(HOJIOTHIECKUE METONBI M3YUYEHHUS IBOJIOLHUU.
I'eneTnueckne MeXxaHU3MBI SBOJIIOLIMU OHTOTEHE3a M TIOSBJICHUS HBOJIOIMOHHBIX
HOBIIECTB. | OMOJIOTMYHbIE W aHAJIOTMYHBIE OpraHbl. PynuMeHTapHbIE OpraHbl u
aTaBU3Mbl. MOJIEKYIISIPHO-TEHETUYECKUE, OMOXMMUYECKHE M MaTeMaTH4eCKHE METOJIbI
U3ydeHHs] OJBOMIONMU. ['omMonornyHele TeHbl. COBpeMEHHBIE METOABl TOCTPOCHHUS
(HIIOreHEeTUYECKHX IEPEBHEB.

XpOMOCOMHBIE MYyTalllU U IBOJIIOLUS TEHOMOB.

OOmue 3akOHOMEpHOCTH (IpaBuiia) 3BooIH. HeoOpaTnMocTh 3BoMONUH. AanTHBHAS

panuanus. HepaBHOMEPHOCTh TEMIIOB SBOIIOLIUU

Hayuynble rumoTe3sl MpPOUCXOXKAEHUS >KM3HM Ha 3emie. AOHOreHe3 W MaHCIepMHUS.
JonayuyHble TpeNCTaBICHUS O 3apOXkKACHUM JKU3HU  (KpearmoHusm). [wumoresa
MOCTOSIHHOTO CaMO3apOXkKAECHUS XKU3HU M €€ ompoBepxkeHue onbitamu D. Pemu, JI.
Cnamnannanu, JI. [Tacrepa. IIporucxoxkaeHne )KU3HA U aCTPOOHOIOTHS.

OcHoBHBIE 3Tanbl HEOpraHMYecKoi BomoIHH. [InaneTapHas (reosoruueckas) SBOIIOIUS.
Xumuueckass  ABONIONMA.  AOWUOTeHHBIM  CHHTE3  OpPraHUYEeCKHUX  BEHIECTB U3
Heoprannyeckux. OnbiT C. Musnepa u I'. FOpu. O6pa3oBanue moauMepoB U3 MOHOMEPOB.
KoanepBarnas rumoreza A.M. Onapuna, rumore3a nepBudHoro OympoHa J[x. XonneliHa,
reHerudeckas runotesa I'. Mémnepa. Pubosumer (T. Uek) u rumore3a «vmupa PHK» V.
I'un6epra. ®opmupoBaHre MeMOpPaH U BOSHUKHOBEHUE TIPOTOKJICTKH.

Ucropuss 3emnu u  wmetonsl e€ wusydeHus. Vickomaemple OpraHudyeckue OCTATKH.
['eoxpononorust u e€ wMeroasl. OTHOCUTENbHass W aOCONIOTHAs TE€OXPOHOJIOTHSI.
['eoxpoHONOrMUecKas IKaja: 30Hbl, 3Pbl, IEPHUOJBI, STOXH.

Hauanbnabie 3Tanel opraHndeckoil 3BOMOLMU. [losBIIEHHE M 3BOMIOLMUS MEPBBIX KIETOK.
Opomrorust  MeTabonm3ma.  Bo3HWKHOBeHHWE MEpBBIX  dKocucTeM. COBpeMEHHBIE
MUKpOOHBbIE OWOMIEHKH KaK aHalor MepBbIX Ha 3emsie coolmiecTB. CTpOMATOIHTHIL.
[IpokapHuOTHI U 3YKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (cMMOMOTeHEe3). DBOJIIOLUOHHOE IPOUCXOXKIECHUE BHUPYCOB.

HpOI/ICXO)KI[GHI/Ie MHOT'OKJICTOYHBIX OpPraHU3MOB. Bo3HuKHOBEHHE OCHOBHBIX rpymi




MHOTOKJIETOYHBIX OpPTraHU3MOB.
OcHOBHBIE 3Tamlbl SBOJIIOIMK BBICIIUX pacTeHHid. OCHOBHBIE apOMOP(O3BI PACTEHHI.
Beixon pacrenuii Ha cymry. llosBieHue CropoBBIX pacTeHHM M 3aBOCBAHHE MMM CYILIH.
CemeHnHbIe pacTeHus. [IponcxoxkaeHne NBETKOBBIX PACTEHUN.

OcCHOBHBIE 3Tambl 3BOJIOIHMM KMBOTHOrO MHpa. OCHOBHBIE apoMOp(}O3bl KUBOTHBIX.
Benpackas ¢ayna. KemOpwuiickuii B3pbIB — TOSIBICHHE COBPEMEHHBIX THIOB. [lepBbie
XopAoBble KUBOTHbIE. JKM3HB B BojAe. OBOJIOLMS IO3BOHOYHBIX. lIpomcxoxnenue
amuouit u pentwimi. [IpoucxoxxaeHne MiIeKONUTAOMUX U NTUL. [IpMHIKD KIIIOYEBOTO
apomopdoza. OcBoeHne 6eCcrI03BOHOYHBIMU U T03BOHOYHBIMH KHBOTHBIMH CYILIH.
PazButue xu3nu Ha 3eMIie 10 ApaM U NepHoJIaM: apXei, MPoTepo30i, Maneo30i, Me3030H,
KaiiHo30#. OO011ast XapakTeprucTUKa KJIMMaTa M reojIorThyeckux npoueccoB. llosgBienue u
pacuBeT XapaKTepHBIX OPraHU3MOB. YTJeoOpa3oBaHHE: €ro YCIOBHS M BIMSHUE Ha
ra3o0BbIil cocTaB aTMOC(EPHI.

MaccoBble BBIMMpPAaHHsI — JKOJOTMYECKHE KPHU3UCHI ITpouuioro. I[IpuyuHbl M CiieacTBUs

MacCOBBIX BeIMUpaHUil. COBpeMEHHBIH 3KOJIOTHYECKHI KPU3UC, €r0 0COOEHHOCTH

6.5

Pasznensl u 3anaun anTponosoruu. Metoasl antpomnonorud. CTaHOBIEHHUE NPEACTABIECHUIN
0 NIPOUCXOKICHUH yesioBeKa. COBPEMEHHBIE HAYYHbBIE TEOPHH.

CxozmcTrBo  uenoBeka € KMBOTHBIMHM. (CHCTEMaTH4ecKOe IOJIOKEHHE  4YEJIOBEKa.
CBuIETENhCTBA CXOJCTBA YENIOBEKa C JKUBOTHBIMH: CPaBHUTEIHLHO-MOPQOJIOTHUECKHUE,
saMOpHoNornYeckrne, PU3N0I0ro-OnoOXUuMHIECKUEe, oBeeHUecKre. OTINYHS YeTI0BeKa OT
KUBOTHBIX. [IpAMOXOXIEHNE M KOMIUIEKC CBSI3aHHBIX C HUM IIpU3HaKoB. Pa3Butue
TOJIOBHOT'O MO3ra U BTOPOIl CUTHAJIBHON CHCTEMBI.

Hpwxkymme  cwibl  (QakTOpbl) — aHTpOIOreHe3a:  OHOJIOTMYEecKHe,  COIHMAaJIbHBIE.
CooTHolieHrne OMOIOTUYECKUX U COIUANIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaIUN aHTPOIOreHe3a. ABCTPAJIONNUTEKH — IBYHOTHE MPEIKHU JroAeH. Yenosek
yMEJbIi, TIepBble M3TOTOBJICHUA OpyAuil Tpyna. YenoBek NPSAMOXOMASIIMN W TEPBBIA
BBIXOJl JroAed 3a mpenensl Adpuxu. Yenoek reinenbOeprckuii — oOmMi Tpemok
HEaH/IepTaJIbCKOI0 YEJI0BEKa U YeJIoBeKa pa3yMHOro. YenoBek HeaHIepTaIbCKUM KaK BUJ
JIOAEH XOJIONHOTO Kiumara. YeaoBeK pa3syMHBI COBPEMEHHOIO THUIIA, JIEHUCOBCKUUI
YeJI0BEK, OCBOEHHE KOHTMHEHTOB 3a npezaenamMu A(QpHKH.

DBOIIIOLIMS COBPEMEHHOTO YelloBeKa. EcCTeCTBEHHBI OTOOp B TOMYJSIMIX YEIIOBEKa.
MyranuonHslii nporiecc ¥ noiauMmopdusm. [lomynsiuoHHBIe BOJIHBIL, Apeiid TeHOB,
MUTpanus U «3QpPeKT OCHOBATENA» B MOMYJIALUSAX COBPEMEHHOTO YEJIOBEKa.
Yenoseueckue pacel. [lonstue o pace. bonbmme pacel: eBponeoujHas (eBpazuiickas),
aBCTPAJIO-HErpoMIHAsA (dKBaTopuaibHas), MOHIOJIOMAHAsA (a3MaTCKO-aMEPUKAHCKas).
Bpems u nyTu pacceneHus 4enoBeka 1o IaHere. EquHcTBO yenoBeueckux pac. Hayunas
HECOCTOATENILHOCTh pacu3Ma. [IpHcrocoOJeHHOCTh YelloBeKa K pa3HbIM  YCIOBHUSAM

OKpYyXkaroliel cpeasl. BnusHue reorpaduueckoit cpenst u Apeiida reHoB Ha MOP(HOIOTHIO




7.1

n (bI/ISI/IOJ'IOl"I/IIO YCJIIOBCKaA
OKOCHCTEMEI U NpUuCcymunue MM 3aKOHOMCPHOCTH

Paznensl u 3a1aun skosioruu. CBsi3b 3KOJIOTHHU C IPYTUMHU HAYKaMH.
Mertoap! skonoruu. IloneBeie HaOMrOAEHUS. DKCIEPUMEHTHI B DKOJIOTHH: MPHPOIHBIC H
nabopaTtopHble. MojenupoBaHue B OKOJIOTMM. MOHUTOPHHI OKpPYKAIOLIEH CpEJbl:

JIOKaJIbHBIN, pErHOHAIBHBIN U TTIO0ATBHBIN

7.2

7.3

Okonornyeckne (akTopel M 3aKOHOMEpPHOCTH WX jaedcTBus. Kmaccuduxanms
9KOJIOTUYECKUX (aKTOpOB: abHOTHUYECKHe, OHOTHYECKHe, aHTponoreHHele. OOuue
3aKOHOMEPHOCTH JieicTBUsl  sKojoruueckux ¢akropos. IlpaBuno wmuHumyma (K.
HInpenrens, FO. JIn6ux). TorepaHTHOCTb. DBPHOMOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.
AbuoTtnueckue akropel. CBeT Kak sKonorndeckuii ¢akrop. JleiicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CMEKTpa Ha OPraHU3Mbl. DKOJIOTHYECKHE TPYIIbl PACTEHUH U )KMBOTHBIX IO
OTHOILIEHMIO K cBeTy. CurHanbHas posb cBeTa. DOTONepHon3M.

TemmepaTypa Kak SKoJoruveckwii ¢akrop. JlelcTBHe TeMmmeparypbl Ha OpraHU3MEI.
[loiikunorepMHble W TOMOWOTEPMHBIE OPIaHU3MBL. OBPUTEPMHBIE M CTEHOTEPMHBIE
OpIaHU3MBI.

Brnaxnocte kak skonmormueckuit akrop. [Ipucnocobnenus pacTeHui K MOJAEp’KaHUIO
BogHOro Oananca. Kiaccudukarusi pacreHnii mo oTHomIeHWIo K Boxe. [Ipucnocobnenus
KMBOTHBIX K H3MEHEHHUIO BOJHOTO PeXUMa.

Cpenpl oOuTaHHs OPraHU3MOB: BOJIHAs, HAa3eMHO-BO3/YILIHAs, MOYBEHHAas, IIyOMHHas
NOJNOYBEHHAs, BHYTpUOpraHu3MeHHass. DuU3NKOo-XUMHUECKHe OCOOEHHOCTH  Ccpel
obuTanus opranu3MoB. [IprucnocoOaeHns OpraHu3MoB K KU3HU B pa3HBIX Cpeax.
Buonornyeckue put™mbl. BHemHue 1 BHyTpeHHHE pUTMBI. CyTOYHBIE U TOJUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUH KHU3HH.

XKuznennsie Gopmbl opranusmon. ITonarue o xusHeHHOH (opme. JKusHeHHbIe (HOpMBI
pacTeHuil: AepeBbs, KyCTapHUKH, KYCTADHUYKH, MHOTOJIETHUE TPABbI, OJTHOJIETHHE TPABHI.
XKuzneHusie (HOpPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTEL. OCOOEHHOCTH
CTPOEHUs ¥ 00pa3a KU3HU.

buotndeckne  ¢dakrtopel. Buasl  OMOTHYECKMX  B3aMMOJICHCTBUI:  KOHKYpPEHIIUS,
XUIIHUYECTBO, cuMOMO3 u ero ¢opmel. [lapasutusm, Koomepanus, MyTyau3M,
KOMMEHCAJIN3M (KBapTHPAHTCTBO, HaxJieOHH4YecTBO). HeTpoduueckue BzammoneicTBus
(Trormueckwue, popudeckue, padpudeckue). 3HaUeHUE OMOTUYECKUX B3aUMOJICUCTBUH IS

CYIICCTBOBAHHA OPTraHU3MOB B CPEAC oOuTaHUS. HpI/IHIII/IH KOHKYPCHTHOI'O UCKJIFOUCHU S

DKOJIOrHYecKre XapakTepucTuku nomynauuu. [Tonmynsanus kak Guonornyeckas cucrema.
Posib HeogHOpPOIHOCTH cpelibl, (hU3HUECKUX OaphepoB M 0COOEHHOCTEH OMOJIOTHH BHIOB B
(GOpMHpPOBaHUN TPOCTPAHCTBEHHON CTPYKTyphl momyssiuii. OCHOBHBIE TTOKa3aTeln
HOMYJISIIMK: YNCICHHOCTD, TUNIOTHOCTh, BO3PACTHAS U IOJIOBAsk CTPYKTYPa, POXKIAAEMOCTD,

MMpUpOCT, TEMII POCTa, CMECPTHOCTb, MHUI'pALIUS.




OKojnoruyeckas CTpykTypa nomyisinuu. OLleHKa YUCIEHHOCTH NONMyJsnud. JluHamuka
NONYJSIUUM MU €€ peryisinus. bHOTHYecKMi INOTeHUMan IMONyJsuud. MoaenupoBaHue
JUHAMUKU nonyisinuu. Kpusble pocta 4ucieHHOCTH momyisinuu. KprBble BBKHUBAHMS.
Perynsauus 4ucieHHOCTH MOMYJSUMHA: poib (AKTOPOB, 3aBUCIIIMX U HE 3aBHCSALIUX OT
IUIOTHOCTH. DKOJIOTUYECKUE cTpaTeruu BUJoB (r- u K-ctparerun).

[lonarne 00 oskomormyeckoil HuUmEe BuAa. MectooOuTanue. MHOrOMepHass MOJENb
skonormyeckod HumM  JOk.M.  XarumHcoHa. PasMmepbl  3KOJIOTMYECKOM — HUIIM.
[ToreHnnanpHas U pean30BaHHAs HUILIH.

Bun kxak cucrema nomyssiuuii. Apeansl BUAOB. BBl M MX JKM3HEHHBIE CTpAaTErvu.
3aKOHOMEPHOCTH TIOBEJIEHUSI W MUIpaluid KUBOTHBIX. bHonormueckue WHBa3UU

4y>KEPOJIHBIX BUJI0B

7.4

7.5

CoobmecTBa opraHu3MoB. buoreHo3 u ero ctpykrypa. CBsi3u MeXIy OpraHu3MamMu B
OouorieHo3e. DkocucteMa Kak OTKpbiTas cucrema (A.Jx. Tencnu). DyHKIMOHAIBHBIC
OJIOKM OpPraHHW3MOB B 9KOCHUCTEME: MPOIYIIEHTHI, KOHCYMEHTHI, peayleHThl. Tpodudeckue
ypoBHU. Tpodudeckue nenu U cetr. AOUOTHYECKUE OJIOKU dKOcUCTeM. [I0YBBI U HITBI B
sKocucTteMax. KpyroBopoT BemecTB U HOTOK YHEPTHH B SKOCUCTEME.

OcHoBHBIE MTOKa3aTeIn HKOCUCTeMBI. buomacca u mpoaykuus. DKOJIOrHUeCKUe MUPaAMHUIbI
yuceln, OnomMacchl U SHEPTUU.

HamnpaBnenHbie 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIleccuu. [lepBUUHbIE U BTOPUYHBIE
CYKIIECCMM M MX NPUYMHBL. AHTPONOIEHHBIE BO3JCHCTBUSA Ha cykueccuu. KimmakcHoe
coobmiectBo. bruopaznooOpasre 1 moJHOTa KPyroBOpoTa BEIIECTB — OCHOBA YCTOWYMBOCTH
COO0OI1[ECTB.

[Ipupoansie sKocHCTEMBbl. AHTPONIOI€HHBIE YKOCUCTEMBI. ArposKocucTemMa. ArpoleHO3.
Paznuuus Mexay aHTPOITOTEHHBIMH U IPUPOIHBIMH SKOCHCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. ['opojckas ¢diopa u ¢ayHa.
CunanTponuzanus Topoickoil ¢ayHbl. buonormdyeckoe u XO3SIMICTBEHHOE 3HAuEHUE
arposKocucTeM W ypOOIKOcHCTeM. 3aKOHOMEPHOCTH (OPMHUPOBAHHS OCHOBHBIX
B3aUMOJICVCTBUI OPraHU3MOB B DKOCUCTEMAX.

[lepeHoc »sHeprum U BEHIECTB MEXKAY CMEKHBIMH JKOCHCTEMaMHU. Y CTOMYHMBOCTH
OpPTaHU3MOB, TOMYJALMUNA M DKOCHCTEM B YCIOBHUSX ECTECTBEHHBIX M AHTPONOTECHHBIX

BO3J1€MCTBUI

buocdepa — obmeranerapHas o0ojo4yka 3eMiTd, TJe CYIIECTBYET HIIM CYIIECTBOBAJA
xu3Hb. Yuenue B.W. Bepuaackoro o 6uocdepe. Obnactu 6uocdeps! u e€ cocras. Kuboe
BEIIECTBO OMOChephl U ero HyHKITHH.

3aKOHOMEPHOCTH CymecTBOBaHUs Onocheprl. OcobeHHOCTH OMOChEphl KaK TI00aTbHOM
9KOCHCTeMBbI. J[MHaAMHueckoe paBHOBecMe B Ouocdepe. KpyroBopoThl BemecTB H
OMOTeOXMMHUYECKUE IUKITBI (YTIepoa, a30Ta). PATMUYHOCTS sBIEHMIA B Onocdepe.

3onansHOCTh OUOChepsl. [lonsTHe 0 Guome. OCHOBHBIE OMOMBI CYIIU: TYH/ApA, XBOWHBIC




Jeca, CMEUIaHHbIE U IIMPOKOJUCTBEHHBIE JIECA, CTENH, CABAHHBI, IIyCTBIHU, TPOIIUYECKUE
Jeca, BBICOKOTOPbs. KiMar, pacTUTENbHBIN U 5KUBOTHBIM MUP OMOMOB CYIITH.
Crpyktypa M (YHKIMS O>KUBBIX CHCTEM, OLEHKAa HUX pECypCHOro TOTeHIUana u

ouochepHbIX HYHKIIHHA

7.6

DKOJOTHYECKUEe KPHW3UChl W WX MPUYMHBL. Bo3sjgelicTBue denoBeka Ha Owuocdepy.
3arpsi3HeHue BO3AYIIHOW cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOU cpenbl. OxpaHa
BOJHBIX pecypcoB. Paspymienune mouBbl. OxpaHa MOYBEHHBIX pecypcoB. 3MeHeHue
KJIuMarTa.

AHTpOIIOTEHHOE  BO3JCHCTBME HA pACTUTENbHBIM U JKUBOTHBIH Mup. OxpaHa
pPacTUTEIBHOTO W >KMBOTHOTO MHupa. OCHOBHBIE MPUHIUIBI OXpaHbl MpUpojsl. KpacHbie
kHUTH. Oco00 oxpansemble npupoanbie Tepputopun (OOIIT). borannyeckue caasl u
300JIOTHYECKUE TTApKH.

OcHOBHBIE ITPUHIMIIBI YCTOMYMBOIO pa3BUTHS UYeJIOBEUYECTBA M MpUpoJbl. PannoHanbHOe

MpUpOoAOIIOJIb30BAHHUEC U COXPAHCHUC OMOJIOrHYECKOI0 pa3Hoo6pa31/I;1 3emnu
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