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PABOYAA ITPOITPAMMA CPEIHEI'O OBILIEI'O
OBPA30OBAHUNA

bUOJIOI'UA

(Yri1y0JIEHHBIM YPOBEHD )

(10-11 kiacc)



PaGouass mnporpamma 1o ydeObHOMY mnpenmetry «buonorus» (yriayOnéHHBIM
ypoBeHb) (mpenmeTHass oOnactb «EcTecTBEeHHO-HaydHble TpEeIMETh») (Haiee
COOTBETCTBEHHO — MporpaMMa Mo OHOJIOTMH, OMOJIOTHS) BKJIIOYAET MOSCHUTEIbHYIO
3aMKCKY, COiepKaHue OOy4eHHUs, INIAHUPYEMbIE PE3yJIbTaThl OCBOCHHUS MPOTPAMMBI 110
OHOJIOTHN.

[TosicHuTenpbHAs 3aMKMCKa OTpaXkaeT oOIue LEeNH U 3aJa4d U3y4eHUs: OMOJIOTHH,
XapaKTePUCTUKY TMCUXOJIOTUYECKUX MPEANOChUIOK K €€ H3YYeHHMIO OOydaroluMUcH,
MECTO B CTPYKType Yy4eOHOro IUIaHa, a TaKkXke MOJAXOJbl K OTOOpY coepKaHusi,
K OIpEACICHUIO IUTAaHUPYEMBIX pe3yJIbTaTOB M K CTPYKType TEeMaTHYECKOTO
TUTAHUPOBAHUSL.

Conepxanue OO0ydeHUS PACKpbIBA€T  COJEpKaTeIbHbIE JIMHUM, KOTOPHIC
npearaTes Ay 00A3aTebHOTO M3YYEHHsS] B KaXKJIOM KJlacce Ha YPOBHE CPEIHETO
oO1iero oOpa3oBaHusI.

[InanupyemMble pe3yabTaThl OCBOCHHUS MPOrpaMMbl MO OHOJOTUU BKIIOYAIOT
JUYHOCTHBIE, METaIllpeJMETHBIE PE3yJIbTAaThl 3a BECh IMEPUOJl OOYyYEeHHs] Ha YPOBHE
cpeaHero oo1ero o0pa3oBaHus, a TaAKXKE MPEAMETHBIE JOCTHXKEHUSI 00yUalomerocs 3a
KQK/JIbI 101 00yUYeHUs.

INOACHUTEJBHAS 3AIIMCKA

[Iporpamma no OuoJOTUM HA YPOBHE CPEIHETO 00IIero oOpa3oBaHus pa3padoTaHa
Ha ocHoBe ®DenepampHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpa3oBaHun
B Poccuiickoit ®eneparuny, ®I'OC COO, ¢enepanbHoil pabouell mporpaMMbl IO
yaeOHoMy npenmety «buonorus (yrimyOneHHbI ypoBeHb)», KoHenmun npenogaBanus
yuyeOHOoro mnpeamera «bHUONOrUsS» M OCHOBHBIX NOJIOKEHHH QenepalibHONM pabdoueit
POrpaMMbl BOCITUTAHHSL.

VYuebnsii npenmer «buonorus» yrinyonéaHoro yposHs uzydenus (10—11 kmaccor)
SBJIICTCSI OJHUM W3 KOMIIOHCHTOB TpeaMeTHON obmactu «EcTecTBeHHO-Hay4YHBIC
npeametb». CornacHo nonoxeHusM OI'OC COO npoduiibHbIe yueOHBIE MPEIMETHI,
M3y4yaeMble Ha yIIIyOJIEHHOM YPOBHE, SIBJISIFOTCS crioco0oM auddepeHnuanu o0ydeHus
Ha ypOBHE CpeIHero oO1ero oopa3oBaHus U MPU3BaHbI 00ECIICUUTh MPEEMCTBEHHOCTD
MEXIy OCHOBHBIM OOIINM, CPEHUM OOIIMUM, CPETHUM MPO(HEeCCHOHATBHBIM U BBICIITUM
oOpa3zoBaHneM. B To ke BpeMs KaKIbIii W3 ATHUX Y4EOHBIX MPEIMETOB OPHUCHTHUPOBAH
HAa TIPUOPUTETHOE pelieHne 00pa3oBaTeNbHBIX, BOCIUTATEIBHBIX U PA3BUBAIOIIUX
3a/1a4, CBA3aHHBIX C MPOGOPHECHTAIMEH 00YyJYaIOIMNUXCs U CTUMYJIMPOBAHUEM HHTEpeca
K KOHKPETHOW 00JIaCTM HAy4YHOTO 3HAHUS, CBS3aHHOTO C OWMOJOTHEH, METUITMHOM,
AKOJIOTUEHN, TICUXOJIOTHUEH, CIIOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma 1o Ouosormm Ha€T MpEJCTaBICHUE O IEIM W 3ajJadax H3ydeHUs
yuebHoro npeamera «buonorus» Ha yriyOJaEHHOM ypOBHE, OINpenessieT 00s3aTenbHOoe
(MHBapHAHTHOE) TPEIMETHOE COACp)KaHWEe, €ro CTPYKTypHpPOBAaHWE IO pas3jaenaMm Hu
TeMaM, pachpefeleHne Mo KiaccaM, IOCIe0BaTeIbHOCTh HW3YYCHHs] Y4eOHOTO



MaTepuasa ¢ y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4EOHOTO
mpoliecca,  BO3pAacTHBIX  OcoOeHHOCTeW — oOywaromuxcsi. B mporpamme 1o
OMONOTHM peaqn30BaH TMPUHIUI TMPEEMCTBEHHOCTH C HW3YYCHHEM OHOJOTHH Ha
YpOBHE OCHOBHOTO o00miero oOpa3oBaHus, Ojaromapss uYeMy MpPOCMaTpUBACTCS
HallpaBJICHHOCTh ~ HA  TOCIEAyIollee  pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUCHTHPOBAHHBIX Ha (OPMUPOBAHHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHMUS,
HKOJIOTUYECKOTO MBIIIICHHUS, IPEJICTABIICHUH O 3I0pOBOM 00pa3e >KU3HU, HAa BOCIIUTAHUE
OepeKHOTO OTHOILEHUS K OKpY’Karolle npupoaHou cpeae. B mporpamme no 6uosnoruu
TaKk)Ke TMOKa3aHbl BO3MOXKHOCTH yueOHoro mnpenmera «buomorus» B peanmuzanuu
tpeboBannit PI'OC COO k mIaHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U
IpeIMETHBIM pe3ylibTaTaM OOydeHHs U B (POPMUPOBAHUU OCHOBHBIX BHJIOB y4€OHO-
MO3HABATENIbHON  JIEATETLHOCTH  OOyYalolmuXcsi IO  OCBOEHHUIO  COJEpKaHUS
OMOJIOrMUYEcKOro 0Opa3oBaHMs Ha YPOBHE CPEAHETO 001ero oOpa3oBaHMUsL.

VYyeOnblii npeamer «buonorus» Ha YpOBHE CpeIHEro oOIero o0pa3oBaHUS
3aBeplIaeT OMOJOrMYeckoe 0Opa3oBaHuE B IIKOJIE U OPUEHTHPOBAH Ha PACHIMPEHHUE U
yrayOneHue 3HaHuid oOydarouuxcst O JKUBOW HPHUPOAE, OCHOBaX MOJIEKYJSIPHOU U
KJICTOYHON OMOJIOTUH, SMOPUOJIOTUM U OWUOJOTUM PA3BUTHS, TC€HETHUKH, CEJICKIIUH,
OMOTEXHOJIOTUH, IBOJIOLMOHHOTO YYEHUS U KOJIOTUH.

N3yuenune yueOHoro mpeamera «buonorus» Ha yriayOJIeHHOM YpPOBHE
OPUEHTHPOBAHO Ha IMOATOTOBKY OOY4YalOIIMXCS K TMOCIEAYIOIIEMY IOJyYEHUIO
OMOJIOTMYECKOTr0 00pa30BaHus B By3aX M OpraHU3alUAX CPEIHETO MPodhecCUuOHAIBHOIO
oOpa3oBanus. OCHOBY €ro COJAEp>KaHHsI COCTABISET CUCTEMa OMOJOTMYECKUX 3HAHUM,
MOJyYEHHBIX NpPU HM3YyYEHUH OOYYAIOLIUMUCS COOTBETCTBYIOIIHUX CHCTEMATUYECKUX
pa3zesioB OMOJIOTMU Ha YPOBHE OCHOBHOTO 00111ero oOpazoBanus, B 10—11 kiaccax atu
3HaHUS MOJy4yaroT pa3BUTHE. Tak, pacIIUPEeHbl U yriayOJeHbl OMOJIOTMYECKUE 3HAHUS
O PpACTCHHUSX, JKUBOTHBIX, Tpubax, OaKTepHsaX, OpraHu3Me 4YejJoBeKa, OOIIHUX
3aKOHOMEPHOCTSX JKM3HHU, JIONOJIHUTEIBHO BKJIIOYEHbl OHOJOTUYECKHUE CBEACHUS
NPUKIIAJHOTO U TOMCKOBOI'O XapakTepa, KOTOPble MOKHO HCIOIb30BaTh KaK OPUEHTUPDI
JUTs1 TOCTIeAyIoIero Bidopa npodeccun. Bo3amokHa Tak:ke HHTErpalus OMOJIOTHYECKUX
3HAaHUU C COOTBETCTBYIOIIMMH 3HAHUSMU, TTOJTyI€HHBIMH 00yUYaIOITUMUCS MTPH U3yUECHUU
bu3UKK, XUMHUH, TeoTpadyu 1 MaTEMaTHKH.

CtpykTypa mporpaMMbl MO OHOJOTHH OTpPa)KaeT CHUCTEMHO-YPOBHEBHIH U
HBOJIFOLIMOHHBIN TOJIXOABI K U3yueHHUI0 Onoioruu. CorinacHo UM, U3y4aroTcs CBOMCTBa
¥ 3aKOHOMEPHOCTH, XapaKTepHBIC IIJIS KUBBIX CHCTEM Pa3HOTO YPOBHS OpPraHU3AIIHH,
HBOJIIOIIMU OPTraHUYECKOTO MUpa Ha 3emiie, COXpaHEeHHsI OMOIOTHYECKOT0 pa3HOoOOpa3us
wianetsl. Tak, B 10 ki1acce n3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOU OMOJIOTHH,
IMOpPHOJIOTU W OWOJOTHHM pa3BUTHSA, TCHETHKH M CENEKIHUU, OWOTEXHOJOTHH W
CUHTETUYECKON OHMOJIOrMM, aKTyaJIM3UPYIOTCS 3HaHMsS OOydaroIuxcs Mo OOTaHUKe,
300JI0TUH, aHATOMUH, (pu3noaoruu yeioseka. B 11 kiacce u3yyarorcs 3BOJIIOLIMOHHOE
y4€HUe, OCHOBBI DKOJIOTUU U yYeHHUe 0 onocdepe.

VYuebnsiit npenmet «buosiorus» npusBaHa 00eCeUnTh OCBOCHUE 00YUYarOIITUMUCS
OMOJIOTMUYECKUX TEOPUH W 3aKOHOB, MJIeH, MPUHIIMIIOB U MPaBUJ, JIEKAIIUX B OCHOBE



COBPEMEHHOW E€CTECTBEHHO-HAyYHOW KapTHUHBI MHUpa, 3HAHUH O CTPOCHUH,
MHOTOO0Opa3uu U OCOOCHHOCTSIX KIETKH, OpraHu3Ma, MOMyJsIud, OHOLeHO3a,
OKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTIKCHUSX, COBPEMEHHBIX HCCIICIOBAHUSIX
B OHWOJIOTMM, TPHUKIAJAHBIX AaCIEeKTaX OWOJIOTMYEeCKUX 3HaHuil. [[ns pa3Butus u
NoJAAep>KaHus HHTEpeca 00yJaromuxcsi K OMOJIOrMH HapsiAy CO 3HAYUTEIbHBIM 00bEMOM
TEOPETUYECKOr0 MaTepuaia B COIEP)KaHUU MPOrpPaMMbI IO OMOJIOTHUU MPETyCMOTPEHO
3HaKOMCTBO C MCTOpPHEH CTAaHOBIICHUS W PA3BUTHUSA TOW WJIM MHOW 00JlacTH OMOJIOTHH,
BKJIAJIOM OTEYECTBEHHBIX W 3apyOCkKHBIX YYEHBIX B pCEIICHWE BAKHEUIINX
OMOJIOTHUYECKUX U SKOJIOTHUECKHUX MPoOIIeM.

Llenr n3yuenus ydeOHoro mnpeamera «buonorus» Ha yriayOJn€HHOM ypOBHE —
OBJIaJICHWE OOYYaIONTUMUCS 3HAHUSIMU O CTPYKTYPHO-()YHKIIMOHAIBLHON OpraHu3aIliu
JKUBBIX CHCTEM pa3HOT0 paHTa W MPUOOpETEeHHWE YMEHHM HCIIOJIh30BaTh 3TU 3HAHMUS
B (QopMUpOBaHMM HWHTEpeca K OINpPEeAeNIEHHON 00JacTu  MpoPEecCHOHATbHOU
NeSATEIbHOCTH, CBA3aHHOM C OWONOruedl, Wiam K BbIOOPY Yy4eOHOro 3aBEICHHS
JUTSl IPOAOJKEHUS] OMOJIOTUYECKOTO 00pa30BaAHMUS.

JlocTrkeHre 1enu U3ydeHus yueOHoro npenmera «buosorus» Ha yriryoJI€HHOM
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOLIUX 3a/1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl OWOJIOTMYECKUX 3HAHHW: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpUAX, KOHIEMIHUAX, THUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX W
mpaBujiaX, COCTaBJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KApTHUHY MHPA;
O CTPOEHUHU, MHOTO000pa3vMM U OCOOEHHOCTSX OHOJOTUYECKUX CHUCTEeM (KJIEeTKa,
OpraHu3M, MOMYJSIUs, BUJl, OMOTeoleH03, Ouocdepa); 0 BBIIAOIMIUXCA OTKPBITUIX U
COBPEMEHHBIX MCCJICIOBAHUIX B OHMOJIOTHH;

O3HAKOMJICHHE OOYYaroIMXCs C METOJaMH TIO3HAHHUS >KUBOW  TPUPOIBI:
UCCJIEIOBATEILCKUMH METOJaMH OMOJIOTUYECKUX HAyK (MOJEKYJISIPHOW U KJIETOYHOM
OMOJ0THH, YMOPUOJIOTHU U OMOJIOTUN PA3BUTHSI, TEHETUKU U CETICKIIUU, OMOTEXHOJIOTHH
U CUHTETHYECKOUN OMOJIOTHH, MAaJICOHTOJIOTHUH, IKOJIOTHH ); METOJaMHU CaMOCTOATEILHOTO
MPOBEICHUs] OMOJIOTUYECKUX HCCIIEIOBAaHUH B JaOOpaTOpUU U B IpUpO/IE (HAOII0IeHuE,
U3MEpPEHUe, YKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIAJICHUE  OOYyYalOUMUCA  YMEHUSIMH: CaMOCTOATEIILHO  HAXOJHTh,
aHAIM3UPOBaTh W HCIIOJIB30BAaTh OHOJIOTMUECKYI0 WH(OpMAIUio; TO0Jb30BaThCs
OMOJOTUYECKOH TEPMUHOJIOTHEH W CHMBOJIUKOM, YCTAaHABJIMBATH CBS3b MEXKIY
pa3BUTHEM OMOJIOTHH U COIMATBLHO-YKOHOMUYECKUMHU U IKOJIOTHYECKUMHU MPOoOIeMaMu
YeJIOBEUECTBA; OIEHWBATh TOCIEACTBUS CBOEH JEATEIBHOCTH IO OTHOIIECHUIO
K OKpY>Karollel IpUpoIHOH cpelie, COOCTBEHHOMY 3[J0POBBIO U 3/I0POBBIO OKPYKAIOLIHX
moned; OO0OCHOBBIBATH W COONMIOAATh MeEphl  NPODUIAKTHKHA  HMHQPEKIIMOHHBIX
3a00eBaHUM, TpaBUja TIOBEJEHUS B Tpupojne u obecrieueHus O€30MacHOCTH
COOCTBEHHOW KHU3HENEATCTLHOCTH B UYPE3BBIUYAHHBIX CHUTYyalUsX MPUPOJHOTO U
TEXHOTEHHOTO XapakKTepa; XapaKTepu3oBaTh COBPEMEHHBIC HAy4YHBIE OTKPBITHS
B 00J1acTH OMOJIOTHH;

pa3BUTHE Yy OOYYAIOIIMXCS HMHTEUICKTYIbHBIX W TBOPYECKUX CIOCOOHOCTEM
B TIpOllecC€ 3HAKOMCTBA C BBIIAIOMIMMHUCS OTKPBITUSAMH W COBPEMEHHBIMH

HCCICAOBAaHUsIMU B 6I/IOJ'IOFI/II/I, pemraCMbIMH  CIO HpO6HCMaMI/I, MCTOI[OJ'IOFHCﬁ



OMOJIOTMUECKOTO HCCIIeIOBAaHUS, MPOBEACHUSI JKCIEPUMEHTANbHBIX HCCIEAOBAHUMN,
pemieHusi OMOJOTHYECKHX 3a/ad, MOJCIUPOBaHUS OHOJIOTHUYECKUX OOBEKTOB H
MIPOIIECCOB;

BOCIIUTAHHUE Y 00YYAIOIIUXCS IIEHHOCTHOTO OTHOIICHUS K JKUBOHM MPUPOE B LIETOM
U K OTIENbHBIM €& O0O0beKTaM U SBJICHHSIM; (POPMUPOBAHUE HKOJIOTHUYECKOM,
TeHEeTUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTYphbl MOBEACHUS B MPUPOJE; MHTErpalliu
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHue oOy4Jaronmmucs KOMITETEHTHOCTH B palMOHAJIbHOM
IPUPOIOTIONIB30BAaHUH (COOIOICHUE TPABUI MOBEACHUS B MPHUPOJAE, OXPaHbl BUIOB,
IKOCUCTEM, OMocdepsl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbS U 3JJ0POBbS OKPYKAIOIIUX
monie (cobmoaeHus mep NpoduIakTUKU 3a0oJjieBaHUM, oOeclieueHre 0e30MacHOCTH
KU3ZHEICATCIIbHOCTH B YPE3BBIYAMHBIX CHUTYalMsIX MPUPOJHOTO W TEXHOTEHHOTO
XapakTepa) Ha OCHOBE UCIOJIb30BaHUS OWUOJOTMYECKUX 3HAHMM U yMEHUU
B IIOBCEIHEBHOM JKU3HU;

CO3JaHUE YCIOBUHM UIsI OCO3HAHHOI'O BbIOOpa OOYyYarOIMMHUCS HHIAWBUAYATbHOU
o0pa3oBaTeNbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH MOCTIEIYIOIIEMY
npo(hecCHOHATFHOMY CaMOOTMPECICHNI0, B COOTBETCTBHH C WHANBUAYAIbHBIMU
WHTEpecaMu U MOTPEOHOCTIAMH PETHOHA.

OOr1iiee YMCIIO YacoB JUIsl M3yueHHs OMOJIOTHHM Ha yriayOjeHHoM ypoBHe, — 204
yaca: B 10 kiacce — 102 yvaca (3 vaca B Hepenmo), B 11 knacce — 102 yaca (3 yaca B
HEJIETIO).

Ot16op opranu3zaniMoHHBIX (OPM, METOJAOB M CPEICTB OOydeHHs OHOJIOTHHU
OCYHIIECTBISIETCS. € Y4€TOM cCHelUuUKH €ro CoJepKaHus ¥ HaNpaBICHHOCTH
HAa TPOJOHKEHHE OWOJIOTMYECKOTO 00pa3oBaHWs B OpPraHM3aIMsIX CPETHETO
po(eCCHOHATIBHOTO U BHICIIETO 00pa30BaHUSI.

OO0s3aTenbHBIM YCIIOBHEM MMPU OOyYeHHUHU OHMOJOTMM Ha YriayOJNE€HHOM YpOBHE
SBIISIETCSL TIPOBENEHUE Ja0OpaTOPHBIX M TMpakTUYecKkux pabor. Takke ydactue
OOy4YaromMXcsi B BBIMIOJIHEHUH TMPOCKTHBIX U Y4YEOHO-HCCIEOBATENbCKUX padoT,
TeMaTHKa KOTOPBIX OMpEIEIsIeTCS YYWTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepuajbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.

COJIEP) KAHUE OBYYEHUS!

10 KJIIACC

Tema 1. BuoJsiorusi kKak Hayka

CoBpemeHHass OMOJIOTHSI — KOMIUIEKCHas Hayka. KpaTkas uctopus pa3BUTHS
ouosiornu. buonornyeckue Hayku M HU3ydaemble UMM TMpoOsieMbl. DyHIaMEHTaIbHEIE,
MPUKJIATHBIC U TTIONCKOBBIC HAYYHBIC UCCIIEAOBAHUS B OMOJIOTUH.

3Haduenue Owuonoruu B (GOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. IIpodeccuun, cBsizaHHble ¢ Ouojorueil. 3HadeHUe OHUOJOTUM
B IMPAaKTUYECKOM JIEATEIbHOCTHM YEJIOBEKA: MEJUIIMHE, CEJIbCKOM XO3SIHCTBE,



MPOMBIILICHHOCTH, OXPaHE MPUPOJIBI.
JeMoHcTpanyu
[Toptpets: Apucrorens, Teodpact, K. Jlunnen, XK.b. Jlamapk, Y. Jlapsun,
Y. Tapsen, I'. Mennens, B.W. Bepnagckui, W.II. IlaBnoB, .M. MeuHukos,
H.U. BaBunos, H.B. Tumodeer-PecoBckuit, k. Yorcon, ®@. Kpuk, JI.K. benses.
Tabmuupr m cxeMbl: «CBsi3b OHWOJOrMM C JAPYTMMH Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTEMBI U UX U3yYeHHE

XKupble cucTembl Kak MpeAaMeT u3ydeHus Oumosiornu. CBOWCTBA JKMBBIX CHUCTEM:
€IUHCTBO XMMHYECKOTO COCTaBa, JHUCKPETHOCTh M LEJIOCTHOCTh, CJIOXKHOCTh U
YHOPSIAOUYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alusl, CAMOBOCIIPOU3BEACHUE,
pPa3apaxKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YPpOBHU OpraHu3alid >KUBBIX CHUCTEM: MOJICKYJISPHBIN, KJIECTOYHBINA, TKAHEBBIM,
OpraHU3MEHHBIN, MOMYJISIMOHHO-BUIOBOM, HSKOCHUCTEMHBIN (OMOTreOleHOTHYECKU),
ouocdepnsbiii. [Iponecchl, NpoucxoAsIIvMe B KUBBIX cucTeMaX. OCHOBHbIC NPU3HAKU
*uBoro. JXKu3Hb Kak ¢opma cyliecTBOBaHMS Marepuu. Hayku, u3ydaroniyge >KUBBIC
CUCTEMBI Ha Pa3HBIX YPOBHSIX OpraHU3aIUU.

N3yuenue xuBbIX cucTeM. Metonel Ouosiornueckod Hayku. HaOmronenwue,
U3MEPEHUE, IKCIEPUMEHT, CUCTEMarTHh3alus, MeraaHanu3. [loHsTue O 3aBHCUMOHN U
He3aBUCUMOM nepemeHHoM. [lmanupoBanue skcnepumenta. [loctaHoBKa M mpoBepka
runiore3. HyneBas rumnote3a. Ilonstue BbIOOpKM M €€ JOCTOBEpHOCTh. Paz0Opoc
B Ouosornueckux AaHHbIX. OIEHKAa JOCTOBEPHOCTH TMOJYYEHHBIX PE3yJIbTaTOB.
[IpyuunHbI UCKAXKEHUS PE3YIbTATOB dKCIiepuMeHTa. [[oHSITHE CTaTUCTUUECKOTO TECTa.

JleMoHCTpanyu

Tabnuibl 1 cxembl: «OCHOBHBIE NMPU3HAKU KU3HWY», «BHOJIIOTHYECKUE CUCTEMBI»,
«CBoICTBa XMBON MaTepumn», «YPOBHU OPraHU3alMHM KUBOW HpUpPOIb», «CTpoeHue
XKUBOTHOW KJIETKW», «TKaHW IKHUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOIO
opranuzMay, «buoreoiieHo3», «buochepa», «MeToabl U3ydeHHS )KUBOW IPUPOJIBD»__
O6opynoBanue. naabopatopHOE OOOpYAOBaHUE Jis MPOBEACHUS HAOIIOACHUM,
U3MEPEHUH, SIKCIIEPUMEHTOB.

IIpakTnueckas pabora

«/cnonp30BaHue pa3InyHbIX METOI0B MPU U3YUEHUH KUBBIX CUCTEM.
Tema 3. buoJiorust KiieTku

Knetka — cTpykTypHO-(QYHKIIMOHAIbHAs €IuHUIA XKUBOTO. McTopus OTKPBITHS
kneTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. llneiinen,
P. BupxoB). OCHOBHbIE TIOJIO)KEHHS] COBPEMEHHON KJIETOYHOM TEOPHUHU.

MeToapl MOJIEKYJISIPHOM M KJIETOYHON OMOJOTHU: MUKPOCKOIHS, XpoMaTtorpadus,
eKTpodopes, METO MEYEHBIX aToMOB, nuddepeHnanbHoe EeHTPUGyTrupoBaHue,
KyJIbTUBUPOBAaHUE KJIETOK. M3yuenue ¢urcuposanuvix Kiemok. DIEKTPOHHAs
MUKpockonus. Kongokanvnas mukpockonus. Bumanvnoe (npudixcuznenHoe) uzyueHue
KJIeMOK.



JleMoHCTpaINH

[Toptpetsl: P. I'yk, A. JleBenryk, T. IlIBann, M. neiinen, P. Bupxos, K.M. bap.
Tabmuupl u CXEMBI: «CBETOBOII MHUKPOCKOI», «NEKTPOHHBIN

MHKPOCKOII»,

«HcTopus pa3BUTHS METOJOB MUKPOCKOTIUI.

OOopy/oBaHKe:  CBETOBOM  MHUKPOCKOI, MUKPOMPENApaThl PACTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

[IpakTueckas pabora

«3ydyeHre MeETOJOB  KJIETOYHOM Owuojoruu (Xpomarorpadus,

anektpodopes, nuddepeniinanbHoe neHTpudyruponanue, I1LP)
Tema 4. Xumuueckasi opranu3anus KJIETKH

XHAMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTHL. Bona n
e€ poJib Kak pacTBOPUTENs, pPEAareHTa, ydacThue B CTPYKTYPUPOBAHUHU KIIETKH,
Terioperyisiiud. MuHepajabHble BEIIeCTBa KIETKH, MX Ouosiorudeckas poiib. Poib
KaTHOHOB U aHUOHOB B KJIETKE.

Opranuyeckne  BellecTBA  KJIETKA. buonormyeckue  mnoiauMmepbl.  benkwu.
AMMHOKHUCIOTHBIM cocTaB 0enkoB. CTpykTypbl OenkoBod MoseKkynbl. [lepBuunas
CTpyKTypa Oenka, nenTuaHas cBA3b. BTopuyHas, TpeTUyHas, YETBEPTUUHASA CTPYKTYPHI.
Henatypanus. CoiictBa OenkoB. Knaccudukarus 6enkoB. buonornyeckue GyHKIuu
6enkoB. IIpuonwi.

VYrneBoael. MoHocaxapubl, AUcCaxapuibl, OJIUTOCAXapUAbl W MOJIMCAXapHJbIL.
OOmumii T1aH CTpOeHUS U (PU3MKO-XUMHUYECKHUE CBOMCTBA yriieBoJioB. buomornueckue
GyHKIIUU YTIEBOIOB.

Jlumuasl. 'mapodunsHO-TUApOdOOHBIE cBoiicTBa. Kiaccudukanus unuaos.
Tpurnunepuabl, GochoUuIbl, BOCKH, CTEPOUbI. bruonornueckue GpyHKIUN TUTUIOB.
OO0mue cBoicTBa OHOJIOTMUECKMX MeMOpaH — TEKy4ecTh, CIIOCOOHOCTh K
CaM03aMbIKaHUIO, MTOTYIIPOHUIIAEMOCTb.

Hykneunnoseie xucinotel. JHK wu PHK. CrpoeHue HYKIEHHOBBIX KHCIOT.
Hyxneorunpl. [lpunnun kommiementapuoctu. [Ipasuno Yapradda. Ctpykrypa JHK —

NnBOMHas cniupaib. MecrtoHaxoxaeHue u ouonorndeckue ¢ynkuuu JIHK. Bumbr

PHK. ®ynkuuu PHK B knetke.

Crpoenue wmosekysnsl AT®. Makpospruueckue cBs3u B Mojekyiae ATO.
buonornueckue @ynknuun AT®. BoccTaHOBIEHHBbIE TMEPEHOCUMKH, UX (PYHKIUU
B KJeTke. /[pyeue uykneozuompughocpamor (HT®). CexBenupoBanue JIHK. Memoowi
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpyktypHass Ouojorus: OHOXMMHYECKHE U OHO(pU3MYECKHE UCCIEA0BaAHUS
COCTaBa M MPOCTPAHCTBEHHOUN CTPYKTYPBI OMOMOJIEKYI. Modenupoganue cmpykmypsl u
@dyukyull 6uomonexynr u ux kKommiexkcos. Kommvromepuuiti ousatin u opeaHudeckuil
cunme3s OUOMOIEKYl U UX HENPUPOOHBIX AHATLO208.

JeMoHcTpanuu

IToptpeter: JI. Ilomunr, /[x. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankiuH,




®. Conrep, C. [Ipy3unep.

Juarpammel: «PacnpeneneHne XUMUYECKHX SJIEMEHTOB B HEKHBOM IPUPOILY,
«Pacnpenenenrne XuMHYECKUX 3JIEMEHTOB B YKUBOU MPUPOE.

Tabmuupr u  cxembl: «llepmonnueckas TaOnMIa XUMHYECKHX DIIEMEHTOBY,
«CTpoeHue MOJIEKyJlbl BOAbI», «BemecrBa B cocTraBe OpraHu3moB», «CTpoeHue
MOJIeKyNIbl  Oenka», «CTpyKTypbl O€nKkoBOM MoOyeKyibl», «CTpoeHHe MOJEKyI
yraeBoaoBy, «CTpoeHue MOJIEKYJl JUnuaoBy, «HykiaenHoBble KUCIOTB), «CTpoeHue
MOJIeKyJibl ATD».

Oo6opynoBanue: XuMU4ecKas rmocyia 1 000pya0BaHuE.

JlaGopaTopHas pabotra «OOHapykeHHe O€JIKOB ¢ TMOMOIIBIO KAaYeCTBEHHBIX
peaKLuny.

JlaGoparopnas pabGora «MccnenmoBaHue HYKIEMHOBBIX KHUCIIOT, BBIJEICHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoeHne n pyHKUMH KICTKH

Tunel  KIETOK: JyKapuoOTHYeCKas W  mpokapuoTudeckas. CTpyKTypHO-
(yHKUIHOHATIbHBIE 00pa30BaHUs KIETKH.

CrpoeHue mnpokapuoTHueckoil kieTku. Knetounas creHka Oakrepuil M apxeil.
OcoOeHHOCTH CTPOEHHUS TeTepOoTPOPHON M aBTOTPOGHON MPOKAPUOTUYECKUX KIIETOK.
MecTo u poJib IPOKAPUOT B OMOLIEHO3aX.

CrpoeHue u (QYHKIIMOHUPOBAHHE 3yKapHOTHUecKoW kieTku. llma3maruueckas
MeMOpana (masmainiemma). CTpykTypa IUia3MaTudeckoil wmemOpanbl. Tpancmopt
BEILECTB 4Yepe3 IJIa3MAaTHYECKyl0 MeMOpaHy: naccuBHbIA (auddys3us, oOierdyéHHas
mubdy3usi), aKTUBHBIM (NMEPBUYHBIA W  BTOPUYHBIM  aKTUBHBIM  TPaHCIOPT).
[Tonynponumaemocts mMemMOpanbl. PaboTa HaTpuii-KaauMeBOro Hacoca. DHAOUUTO3:
MUHOLUTO3, (aroruro3. Ik301uT03. Kierounas crenka. CTpykTypa W (PyHKUIUH
KJIETOYHOW CTEHKU PAaCTEHUH, TPUOOB.

Hurtonnasma. Ilutozons. Ilutockener. [lBuxkeHuwe uuToruia3Mbl. OpraHouibl
kieTkd. OgHoMeMOpaHHbIE OpPraHOWIbl KIETKH: 3HJoruiazmatudeckas cetb (OIIC),
anmapat [onbmXu, JHM30COMBI, HUX CTpoeHHe W  (yHkuuu. B3aumocsssp
OJTHOMEMOpPAHHBIX OpPraHOMJOB KJIETKH. CTpOE€HHE TpaHyJsIpHOrO pPETHUKYJIyMa.
Mexanusm wnanpasnenus 6eakos ¢ OIIC. Cunre3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [maakuii (arpaHyJsipHBIN) SHIOTUIA3MATHYECKUNA PETUKYIIYM.
CekperopHass (yHkius anmapata [onbaxu. Moouguxkayus 6benkoé 6 annapame
T'onvoorcu. Copmuposexa benkos 6 annapame I'onv0xcu. TpaHCHIOPT BEIIECTB B KJIETKE.
Bakyonu pactutenshbix kieTok. Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOU Bl KIETKU: MUTOXOHIPUH, TNACTUIBL. [Ipoucxodcoenue
mumoxoHopuit u nracmuod. Cumbdbuoeenes (K.C. Mepeoxckosckuu, JI. Mapeynuc).
Crtpoennie u GyHKIIUA MUTOXOHIPUHN U TuiacTua. [lepBUUHbIE, BTOPUYHBIE W CIIOKHBIC
IIACTUABl  (DOTOCHHTE3UPYIOIIMX  JYKApUOT.  XJIOPOIUIACThI,  XPOMOIUIACTHI,
JICUKOILJIACTHI BBICIIIUX PACTEHUM.

HememOpanubsie opranouasl kietku CrpoeHne u (QyHKIHH HEMEMOpPaHHBIX
OpraHouJIoB KjeTku. Pubocomel. Ilpomescymounvie gunramenmor. MUKpODUIAMEHTHI.



Axmunosvle mukpoghunamenmol. MbplllIeUHbIE KIETKH. AKMUHOBbIE KOMNOHEHMbL
Hemblueunvlx kiemox. Mukpotpyoouku. Knetounsiii neHtp. CTpoeHHE W JBHKEHUE
KIYTUKOB M pecHHYeK. MukporpyOouku nurtomiasmel. LleHtpuons. benku,
accoyuuposantvle ¢ MUKpoguiamenmamu u Mukpompyoouxkamu. Momopnvie b6enxu.

SAnpo. OGosouka sipa, XpOMATWH, KapUOILIa3Ma, SAPBINKH, UX CTPOEHUE U
bynkun. AnepHsiii 6enkoBbiit MaTpukc. [IpocTpaHCTBEHHOE PACTIONOKEHHE XPOMOCOM
B UHTep(a3zHOM szipe. Jyxpomamun u 2cemepoxpomamun. beakn XxpoMaTHHa — TUCTOHBI.
Hunamuxa sdepnoii 06010uku 6 Mmumo3se. AoepHuviil mpancnopm.

Kierounsle BrmrodeHus. CpaBHHUTENBHAs XapaKTEPUCTHKA KIETOK 3YKApUOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JeMoHcTpanyu

[Toptpetsi: K.C. MepexkoBckuii, JI. Maprymmuc.

Tabnuupl 1 cxembl: «CTpoeHUE 3YKapUOTUUECKOH KIETKN», «CTpOEHUE )KUBOTHON
KIeTKN», «CTpOoeHHE pacTUTENbHOU KIETKM», «CTpoeHue MUTOXOHAPUW», «SAapoy,
«CTpoeHmne NpoKapuOTUYECKON KIIETKI.

OOopynoBaHWE: CBETOBOM  MHKPOCKOI,  MHUKpOIIpEnapaTbl  pacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl 0aKTEpHATbHBIX KIETOK.

JlabopaTopHas padota «M3yueHue cTpoeHus KIETOK Pa3IuYHbIX OPraHU3MOBY.

[IpakTnyeckas pabora «/3yueHre cBOMCTB KJIETOYHOW MEMOpPaHBD».

JlaGoparopHasg  pabora «MccrnegoBanwe — 1uiasmonu3za M JIEIUIA3MOJIM3A
B PACTUTENIbHBIX KIJIETKAX).

IIpaktuyeckas pabota «l3ydyeHue NBMKEHMSI LUTOIUIa3Mbl B PACTUTENIBHBIX
KJIETKaX).

Tema 6. O0MeH BelecTB U NPeBpalleHNe JHEPTUU B KJIETKe

AccuMuIAIAS ¥ TUCCHUMIUIAINS — JBE CTOPOHBI MeTabonm3Ma. Tumbsl oOMeHa
BEIIIECTB: aBTOTPO(MHBIA UM TreTepoTpodHBIA. YdYacThe KHCIOpoJa B OOMEHHBIX
mpoliieccax. DHepreTuueckoe obecrneueHue kieTku: npespameHue AT® B 0OMEHHBIX
npoiieccax. @DepMEHTATHBHBIA  XapakTep peakIMil KJIETOYHOTO MeTadoJu3Ma.
depMeHThI, UX CTPOCHHE, CBOMCTBA M MexaHu3M pAeicTBusa. KodpepmenTsl. Otaudus
dbepMEeHTOB OT HEOPraHMYEeCKUX Karaau3atopoB. benku-aktuBatopsl u  Oe€iIKU-
UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX pEAKIMl OT Ppa3InYHBIX
(bakTopoB.

[lepBUYHBIN CUHTE3 OPraHUYECKUX BEIIECTB B KiieTKe. DOTOCUHTE3. AHOKCUEHHbILL
U oxkcueenHwlil pomocunmes y oaxmepuil. Ceemocobuparoujue nuemMeHmol U NUSMeHmbl
peaxyuonnoz2o yewmpa. Ponb xjopomiactoB B mpoiiecce (porocuHTeza. CeToBas u
teMHOBas dasbl. Domoodvixarue, Cs., Co-u CAM-munwvr pomocunmesa. lIponyKTUBHOCTH
dboTtocunte3a. Biusare paznudHbIXx (PaKTOpOB Ha CKOPOCTh (DOTOCHMHTE3a. 3HAUCHUE
dboTocuHTE3A.

XemocuHTe3. PazHooOpasue OpraHu3MOB-XEMOCHHTETHKOB: HUTPUGUIIUPYIOIIIE
OakTepuu, >Kele300aKTepuu, cepoOaKTepuu, BOJIOPOJHBIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3A.

AHaspoOHbie opraHusmbl. Buasl Opoxkenus. I[IpoaykTel OpokeHHS W HX



UCIIOJIb30BAHUE  YEJOBEKOM. AHA’pOOHBIE  MUKPOOPraHU3Mbl  KaK  OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTENN OOJIE3HEM.

AdpoOHBIE OpraHW3MBbl. JTambl dHEPreThdeckoro obmena. [loAroTOBUTETHHBIM
sTan. [ ko3 — 6ECKUCIOPOIHOE PACHICTIIEHUE TITFOKO3bI.

buonornueckoe OKHCIEHHWE, WM KIETOYHOE JAbIXaHue. Ponb MUTOXOHIApUU
B Ipoleccax Ouojormyeckoro okuciienusd. Lluknudeckue peakuuu. OKUCTUTEIBHOE
dbochopunupoBanue. Iuepeus membpannoz2o 2epaouenma npomonos. Cunmes ATD:
paboma npomonnot AT@-cunmaswi. IIpeumyiiecTBa adpoOHOTo MyTH 0OMEHa BEIIECTB
nepea aHa’poOHbIM. I(HPEKTUBHOCTD IHEPTETUYECKOTO OOMEHA.

JleMoHCTpanyu

IMoptpersr:  [x. Ilpuctim, KA. Tumwupszes, C. H. Bunorpaackui,
B. A. DHrensrapar, I1. Murtuen, I'.A. 3aBap3uH.

Tabnuipl U cxeMbl: «DOTOCUHTE3», «DHEPreTuueckuii ooOMen», «buocunTes
oenka», «CtpoeHue pepMeHTa», « XeMOCHHTE3.

OO6opy/ioBaHUE: CBETOBOM MHUKPOCKOI, O0OOpYyJAOBaHME JiIsi IPUTOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnas pabora «W3ydeHue KaTaqUTHUUYECKONM aKTUBHOCTH (DEepMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTalas3bl).

JlabGoparopHas paborta «/3yueHue pepMEHTATUBHOTO PACIICIUICHUS MEPOKCUAA
BOJIOPO/JIa B PACTUTEIIbHBIX U KUBOTHBIX KIETKAX).

JlaboparopHas pabota «CpaBHEHHE TPOLIECCOB POTOCUHTE3A U XEMOCUHTE3AY.

JlabopaTopHas paborta «CpaBHEHHE MTPOLIECCOB OPOKEHUS U AbIXAHUS.

Tema /. HacinencrBenHasi uHgopmMauus u peajn3anus eé B KieTke

Peakinuu wmatpuuHoro cuHte3a. IIpUHIMI KOMIUIEMEHTApPHOCTH B PEAKIMIX
MaTpUYHOTO CUHTe3a. Peann3zanus HaciaeACTBEHHONW nuHpopmaluu. ['eHeTuyeckuil Ko,
ero csoicTea. Tpanckpunuusa — matpuunbli cuHTe3 PHK. [IpuHumne! tpanckpunumu:
KOMILJIEMEHTapPHOCTb, AHTUIIAPAJUIEIBHOCT, ACUMMETPHUYHOCTb. Cospesanue
mampuynwvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancnsauust u e€ stanbl. Yyactue TpancnopTHeix PHK B OuocunTese Oernka.
VYcnoBus 6uocunrtesa 6enka. KoaupoBanne aMuHOKHUCIIOT. Poiib pubocoM B OMOCHHTE3E
oenka.

Cospemennvie npeocmasieHus o cmpoenuu 2enog. OpraHuszanus TeHOMa
y TMPOKApUOT W JYKApUOT. Perynsiuss akTUBHOCTHM TE€HOB Yy MpPOKapwoT. [ urmoresa
omepoHa (d. XKakob, K. Mano). Monexynsapuvlie mexanuzmvl 3KCHPeccCUU 2eHO8
vy aykapuom. Ponv xpomamuna 6 pecynayuu pabomwvi eenog. Perymsimsi 0OMEHHBIX
MPOLIECCOB B KJIeTKe. KileTouHbIN roMeocTas.

Bupycel — Heknetounsie (OpMBbI KU3HU U OOnHMratHele mapasutbl. CTpoeHue
MPOCTBIX M CIIOKHBIX BHPYCOB, PETPOBHPYCOB, OakTepuodaroB. JKusHeHnHblll YUK
JHK-cooepocawux eupycos, PHK-codepocawux supycos, bakmepuogacos. Obpammas
MPAaHCcKpunyus, pesepmasa, uHmezpasd.

Bupycubie 3a0osieBaHusi 4enoBeka, XKUBOTHBIX, pactenuit. CIINJ[, COVID-19,
COIMAJIBHBIE M MEIMIIMHCKHE TTPOOIICMBI.



buoungopmamuka: unmeepayus u ananuz oOoavwux maccusos («bigdatay)
CMPYKMYPHuIX Ouonio2udeckux oanHvix. Hanomexuonoeuu 6 ouonocuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvt 00cmasKu 1ekapcms.

JleMoHCTpanyu

IToptpetsl: H.K. Kosbiios, J1.11. BaHOBCKUI.

Tabmumel 1 cxembl: «buocunTe3 Oenkay, «l'eHeTHYecKUi Kkoa», «Bupyceb»,
«baxTtepuodarm.

[Ipaktuueckas pabota «Co3gaHue MOACIIN BUPYCay.

Tema 8. JKuU3HEeHHBIH UK KJIETKH

Krnerounsiii muki, ero nepuoasl u peryisiius. Marepdasza u muto3. OcobeHHOCTH
MpolleccoB, TMpoTekaromux B uHTepdaze. IloaroToBka KIETKH K JIEJICHUIO.
[IpecunTeTHYECKU (MOCTMUTOTHYECKUM), CHHTETHYECKHUH U TMOCTCUHTETHYCCKUM
(MpeMUTOTUYECKU) IEPUOIBI UHTEP(DA3BI.

Marpuunbii cunte3 JIHK — pernmkaums. Ilpunmunel permukanuu  JIHK:
KOMILIEMEHTAPHOCTh, MOJIYKOHCEPBATUBHBIM CUHTE3, AHTUNAPAILIETbHOCTh. MexaHu3m
pemmukanuu JJHK. Xpomocombl. CtpoeHue xpomocom. Tenomepbl W TelnomMepasa.
XpOMOCOMHBIN HAOOp KJIETKH — KapUOTHUI. JIWIJIOWIHBIA M TallJIOUJIHbI HaOOpPbI
XpomocoM. ['omosiornunbie XpOMOCOMBI. 110J10BBIE XPOMOCOMBI.

Jlenenue knetkn — MuTo3. CTalud MUTO3a U TPOUCXOIAIINE B HUX TPOLIECCHI. THUIIBI
muTo3a. Kapnokunes u uutokrnHues. buonornyeckoe 3HaueHUE MUTO3A.

Perynsnus MUTOTHYECKOTO IUKIIA KIIeTKH. [IporpammupyemMas kiieTrouHasi ruoesnp —
aromnTo3.

Knerounoe smpo, xXpoMocombl, (yHKIMOHaIbHAs TeHOMUKA. Mexanusmol
npoaughepayuu, oug@epenyuposxu, cmaperus u cubenu kiemok. «L{ugpposas knemrka» —
ouourpopmamuveckue mooenu QyHKYUOHUPOBAHUS KIIeMKU.

JeMoHcTpanmun

Tabmuubl u  cxembl: «KU3HEHHBIM MK KIETKW», «Muros», «CtpoeHue
xpomocom», «Permukarus JTHK.

OO0opyoBaHue: CBETOBOM MHUKPOCKOIN, MHUKpompenaparsl: «MHUTO3 B KIETKax
KOpEIIIKa JTyKay.

JlabopaTopHas pabota «M3yueHrne XxpoMocoM Ha TOTOBBIX MUKPOTIpENapaTax».

JlabopaTopHas pabora «HaGmrogeHue MuTo3a B KJIeTKaxX KOHYMKA KOpEIIKa JTyKa
(Ha TOTOBBIX MUKpOTIpErapaTax ).

Tema 9. Ctpoenne n pyHKUMH OPraHU3MOB

buonoruyeckoe paszHooOpaszue opraHu3MoB. OJHOKJIETOYHBIE, KOJOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHHS M >KU3HEAEATEIHbHOCTH OJHOKIETOYHBIX OpPraHU3MOB.
bakrepun, apxeu, OJHOKIETOYHbIE TPHUOBI, OJHOKIETOYHBIC BOJOPOCIH, ApPYTUE
IpOoTUCTHI. KoJIOHHAIbHBIE OPTAHU3MBI.

B3anmocBsA3p yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI
opranoB. Opranusm Kak equHoe 1enoe. ['omeocras.

Tkanu pacreHuid. TUIBI pacTUTENBLHBIX TKaHEW: 0Opa3oBaTeNIbHAs, MOKPOBHAS,



NpOBOASIIAs, OCHOBHas, MexaHuueckas. OcoOeHHOCTHM CTpoeHus, GQYHKIUH U
pACoOJIOKEHUS TKAHEH B OpraHax pacTCHUM.

TkaHU JKMBOTHBIX M 4YeEJOBEKAa. THUIBI >XUBOTHBIX TKAHEH: SNUTEIWANIbHASA,
COCIMHUTENbHAS, MBbIIIIeYHas, HepBHas. (OCOOEHHOCTH CTpOeHUs, (YHKIUH U
PAaCIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Oprasbl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI
OpPraHoOB XWUBOTHBIX U 4eIOBeKa. OYHKIIMK OPraHOB U CUCTEM OpPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuid. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX >KMBOTHBIX. HapyxkHbili U BHyTpeHHHH ckeneT. CTpOCHUE W THUIIbI
COEIMHEHUS KOCTEH.

JIBIDKEHHE OpraHu3MOB. J[BM)KEHHE OJIHOKJIETOYHBIX OPTraHM3MOB: aMEOOMIHOE,
JKTYTUKOBOE, PECHUYHOE. /[BUKEHNE MHOTOKJIETOYHBIX PACTCHUMN: TPONU3MbI U HACTHH.
JIB>KeHME MHOTOKJIETOYHBIX KMBOTHBIX M YEJIOBEKa: MblleuHas cuctema. Peduexc.
CkeJeTHbBIE MBIIIIBI U UX paboTa.

[Iutanune opranu3moB. [loriomieHne BOABI, YIIEKUCIOrO Ta3a U MUHEPAIbHBIX
BEIIECTB pacTeHUsMU. [IuTtaHue KUBOTHBIX. BHYTPUIIOIOCTHOE M BHYTPUKIIETOYHOE
nuiieBapeHue. [ lnranmue mo3BOHOYHBIX )KUBOTHBIX. OTAEIbI MUIIEBAPUTEIBHOTO TPAKTA.
[TumeBaputensHbIe Kelne3bl. [lumeBapurenbHas cucTeMa 4eIoBeKa.

JlpixaHue opraau3MoB. Jlpixanue pacteHui. Jlpixanue )KuBoTHBIX. [uddy3us razos
yepes NOBEepXHOCTh KiIeTKU. KoxkHoe npixanue. [[pixarenbHas moBepXHOCTh. JKabepHoe
U JIETOYHOE AbIXaHue. J[pIXaHWe MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOIIOLMOHHOE
YCI0)KHEHUE CTPOCHUS JIETKMX IIO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cHCTEMaA
YeIoBeKa. MeXaHU3M BEHTWIALMU JIETKUX Yy NTUIl U MJIEKONUTAONMX. Perymsaius
neixaHusd. JlpixaTeabHbie 00bEMBI.

TpaHcnopT BELIECTB Y OpraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI paCTeHUM. TpaHCcopT
BEIIECTB Yy >XUBOTHBIX. KpoBeHOCHast cucrema u e€ opranbl. KpoBeHOoCHas cucrema
MMO3BOHOYHBIX )KMBOTHBIX U uenoBeka. Cep/ue, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru

KpOBOOOpAIIEHHs. DBOJIOLMOHHBIE YCIOXHEHUS CTPOEHUS KPOBEHOCHOW CHCTEMBI
NO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Brinenenne y oprann3MoB. Beinenenue y pacteHuii. BelaeneHue y sKMBOTHBIX.
CokparutenbHbie Bakyonau. Opransl BbieneHus. OuiabTpanus, cekpenus u oopaTHoe
BCAChIBAaHME KaK MEXaHW3Mbl pabOThl OpraHoB BbieleHUs. CBs3b TOJIOCTH Tela
C KPOBEHOCHOI U BBIIETUTENBHON CUCTEMaMU. BrljieieHue y MO3BOHOYHBIX KUBOTHBIX
u genoBeka. [louku. Ctpoenne u pynknuonupoBanue Heppona. O6pazoBaHUE MOUU Y
YEJ0BEeKa.

3amura y Opranu3MoB. 3aiuTa y OJJHOKJICTOYHBIX OpraHn3MoB. Criopsl OakTepwHii
Y LHUCThl NMPOCTEMIIMX. 3alllMTa Y MHOTOKJIETOUYHbIX pacteHuid. Kyrukyna. Cpencrsa
MMACCUBHOM M XMMHUYECKOW 3a1UThl. OUTOHUUIBL.

3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOM3BOJHBIC. 3aluTa
opranu3ma ot Oone3neil. iMmmyHHasi cuctema yenoBeka. KieTouHblil U ryMopanbHbIN
UMMYHUTET. BpoXa€HHBIN U MpUOOPETEHHBIN criennpuIecKuii UMMYHUTET. Teopus
KJIOHaJIbHO-ceNeKTuBHOro ummynutera (II. Opnux, ®.M. bepuer, C. Tonerana).



BocnanurenbHple OTBETHI OPraHU3MOB. Poyib BpOXJIEHHOTO UMMYHHUTETA B Pa3BUTHU
CHUCTEMHEBIX 3a00JICBaHMIA.

PaznpaxxumocTh u perynsiius y Opranu3mMoB. Pa3apaxuMoCTh y OJTHOKIETOYHBIX
opranu3moB. Takcucel. PazapaxxuMocTs U peryiisius y pacteHuil. PocToBbie BeliecTBa
1 UX 3HA4YCHHE.

Hepsnas cucteMa u pediekropHas peryisinus y >kuBoTHbIX. HepBHas cucteMa u eé
OTZEJIbl. DBOJIIOIMOHHOE YCIO0KHEHHUE CTPOCHHMS HEPBHOM CHUCTEMbl Y >KUBOTHBIX.
OTnemnbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediiekc u pediekropHas ayra.
be3ycmoBHbIE U YCIOBHBIE PE(DIICKCHI.

['ymopanbHas perymsiius U SHIOKPUHHAsI CUCTeMa >KMBOTHBIX U YesioBeKa. JKenessl
SHJIOKPUHHOW CUCTEMBI U UX TOPMOHBI. J[elicTBUE TOPMOHOB. B3auMOCBSI3b HEPBHOU U
OHAOKPUHHON cucTeM. [ nmoTtanamo-runodusapHas cucTeMa.

JleMoHCTpauu

[Toptper: N.I1. ITaBnos.

Tabmumer u cxeMbl:  «OJIHOKIETOYHBIE  BOJOPOCTH», «MHOTOKJIETOYHBIE
BoJiopociny, «bakrepuny, «IIpocreitmmey, «Opranbl IIBETKOBBIX paCTEHUI, « CUCTEMBI
OpPraHOB MO3BOHOYHBIX JXKMBOTHBIX», «BHYTpeHHEE CTpOCHME HACEKOMBIX», «TKaHu
pactenmitny, «KopHeBble cuctembl», «CtpoeHue crebns», «CTpoeHHe JIUCTOBOMN
MJIACTUHKWY, « TKaHU )KMBOTHBIX», «CKeJeT uyenoBekay, «lIuiieBapuresbHas CUCTEMay,
«KpoBeHocHas cucremayn, «JlpixarenpHas cucrema», «HepBHas cucrema», «Koxay,
«Mpimeynast cucremay», «BblaenuTenpHas CcHCTEMa», «OHIOKPHUHHAS CHUCTEMAY,
«Ctpoenne Mbimb», «MMmmynuter», «Kumeunononoctusie», «CxeMa NUTaHHS
pactenuit», «kKpoBeHOCHBIE CUCTEMBI MMO3BOHOUYHBIX KUBOTHBIX», «CTpOCHHUE THAPHIY,
«Ctpoenue miaHapun», « BHyTpeHHee CTpoeHuUE 10K 1€BOr0 YepBsi», «HepBHas cuctema
peiO», «HepBHas cucrema msarymkm», «HepBHas cHucTeMa TPECMBIKAIOLIAXCSD,
«Hepsnas cucrema ntuny, «HepBHas cuctema mitekonuraromnx», «HepBHast cucrema
qenoBekay, «Pediexcy.

OO0opy/oBaHKe: CBETOBOW MHUKPOCKOI, MHKPOIMpENnapaThl  OJHOKJICTOYHBIX
OpraHW3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKOXUX, JKUBBIE IK3EMIULSIPbl KOMHATHBIX pacTeHUl, repbdapuu pacTeHUM pa3HBIX
OT/ICJIOB, BJIAXKHBIE TIpenapaThl >KUBOTHBIX, CKEJIEThl TO3BOHOYHBIX, KOJUICKIIUU
OECIO3BOHOYHBIX >KUBOTHBIX, CKEJIET 4YeJOoBeKa, O0OpyJoBaHUE [JIsi JAEMOHCTpaIuu
MOYBEHHOT'O W BO3JYIIHOTO MUTAHUS PACTECHUMN, pACIICIJICHUS KpaxMmajia U OEIKOB Mo
nericTBueM (pepMeHTOB, 00OpYAOBaHUE I JIEMOHCTPAIMM OMBITOB MO H3MEPEHUIO
JKM3HEHHON €MKOCTHU JIETKUX, MEXaHU3MAa JbIXaTEIIbHBIX JIBUKEHUN, MOJIEJIM TOJIOBHOTO
MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlaboparopHas paboTta «/3yueHue TkaHel pacTEeHUI.

JlaGoparopHas paboTta «/3yueHue TkaHeH KUBOTHBIX).

JlabGoparopHas pabota «M3yueHre opraHoB IIBETKOBOT'O PACTEHUS.

Tema 10. PasMHOkeHMe 1 pa3BUTHE OPTaHU3MOB
DopMBI pa3MHOXKEHUST OPTaHU3MOB: OecIonoe (BKIIt0Uas BET€TaTUBHOE) U TMOJIOBOE.
Bunpr  Oecronoro  pa3MHOXKEHHUS: TOYKOBAaHWE, CHOPYJSIHS, (PparMeHTaus,



KJIOHUPOBAHHUE.

[TonoBoe pazmuoxenue. [lonoBbie KieTKH, Uiau rameTsl. Meito3. Ctaguu meiosa.
[loBenenne xpomocom B Menose. KpoccuHrosep. bronornueckuit CMbICH MeHO03a U
ITOJIOBOTO Iporecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKJIE OPraHU3MOB.

IIpen3zaponpiueBoe passutue. ['ameroreHe3 y KuMBOTHbBIX. [loyioBbIE Kene3bl.
OOpa3oBaHue W pa3BUTHE NOJOBBIX KieTOK. Crepmartorene3 u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe W AMOpPUOHAIBHOE  pa3BUTHE  KUBOTHBIX. CrocoOs
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEe. [lapTeHorenes.

NunuBuyaibHOE pa3BUTUE OPraHU3MOB (OHTOTE€HE3). OMOpHOJIOTHS — HayKa
O pa3BUTUU OPraHU3MOB. Mopgocenes — 0OHa U3 21a6HBLIX NPOOIEM IMOPUOTOSUN.
Konyenyua mopgoecenos u mooenu mopghoceneza. Cragum smOpuoreHesa >KUBOTHBIX
(Ha mpumepe nsarymku). JpoOnenue. Tumsl npoOneHus. /[lemepmunuposanuoe u
HedepmuHuposanHoe opooaenue. bracmyna, munvt 61acmyn. OcoOEHHOCTH APOOICHUS
MJIEKONUTAOIIMX. 3apOAbIIIEBbIE TUCTKU (racTpyIsAuus). 3aKaJKa OpraHoB U TKaHeH u3
3apOJBIIIEBBIX JIMCTKOB. B3anMHOE BIMsSHHME 4YacTed pPa3BUBAIOLIETOCA 3apOjblla
(aMOpuoHasIbHAsT MHAYKLMS). 3aKiagka I[JIaHa CTPOCHHS >KUBOTHOIO KakK pe3yJbTaT
UEpapXUUYEeCKUX B3aUMOJCHUCTBUIA TeHOB. BnusHue Ha 3MOpHOHAIIBHOE pa3BUTHE
pa3IUYHBIX (PAKTOPOB OKPYKAKOUIEH CPEIbI.

Poct u pa3Butue xkuBoTHBIX. [locTamOpuonaneubiil nepuoa. [IpsMoe u Henmpsimoe
pasButue. PazButue ¢ Mmetamopo30M y GECIO3BOHOYHBIX U MO3BOHOYHBIX KMBOTHBIX.
buonornyeckoe 3HaYE€HUE MPSAMOIO M HENPSMOIO Pa3BUTHS, MX PacHpOCTpaHEHUE
B nipupoze. Tumsl pocta )XkMBOTHBIX. DAKTOPBI PErYJISALNUN POCTA KUBOTHBIX U YEJIOBEKA.
Craauu mocTaMOPHOHAILHOTO Pa3BUTHS Y )KUBOTHBIX U uesloBeka. [leproibl oHTOreHe3a
yenoBeka. CTapeHrne U CMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pasmuoxenue u pazsutue pacrenuil. ['ameroput u cnopoput. Melio3 B )KM3HEHHOM
nukie pacteHud. OOpazoBaHue CIOp B Mpolecce Mmeiio3a. ['ameroreHes y pacTeHU.
OIUI0JOTBOPEHUE W PA3BUTHE PACTUTEIIBHBIX OPTaHU3MOB. J[BOMHOE OIJIOAOTBOPEHHUE
y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl PEryJlMi OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.

JleMoHCcTpanuu

[Toprpetsr: C.I'. Haamun, X. neman.

Tabmumet w  cxembl: «BereratuBHOEe pasmMHOkeHHE», «Tumbel Oecroioro
pa3sMHOXEHUD», «Pa3MHOXEHHE XxnamMuaoOMOHaAbD», «Pa3MHOMXEHHE DBIJIEHBI»,
«PasMHOXeHue Truapb», «Meio3», «XpoMmocombl», «l'ameTorenes», «CTpoeHue
AULIEKIIETKN U CIEpMaTo3011a», « OCHOBHBIE CTaIUU OHTOreHe3a», «lIpsamoe n Henpsmoe
pasButuey, «Pa3Burue manckoro xyka», «PasButue capanum», «Pa3BUTHE JATYIIKWY,

«JIBOMHOE OMJIOIOTBOPEHUE Y IBETKOBBIX PaCTeHU», « CTPOECHHUE CEMSIH OJIHOJIOJIbHBIX
Y JBYAOJIBHBIX PACTEHUIN», «KM3HEHHBIN LIUKII MOPCKOW KanmycCThbD, «KM3HEHHBIN UK
Mxa», «KA3HEHHBIN UKJT TANOPOTHUKAY, «KM3HEHHBIN ITUKJ COCHBI».

OO6opyoBaHME: CBETOBOM MHKPOCKOI, MHUKpOINpenaparbl AWLIEKIECTOK U
CIIEpMATO30U10B, MOJEINb «L{MKI pa3BUTHS JIATYILKID.




Ha6ODaTODHa}I pa60Ta «I/ISYIICHI/IC CTPOCHHUSA IIOJIOBBIX KJIICTOK Ha TOTOBBIX

MUKpOTpenaparax».
[IpakTtuyeckass pabotra «BbIsiBIeHHEe TPHU3HAKOB  CXOJICTBA  3apObIIIeH

MIO3BOHOYHBIX KUBOTHBIX).
JlabopaTopHas padoTta «CTpoeHuE OPraHOB pa3MHOKEHHSI BBICIIUX PACTEHUI.

Tema 11. 'eHeTHKa — HAYKA 0 HACJIECTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB

Hcropust cTaHOBIEHUS U PAa3BUTHA T'€HETHKM Kak Hayku. Pabotel I'. Mennens,
I'. ne ®puza, T. Moprana. Posib 0TeUeCTBEHHBIX YUEHBIX B Pa3BUTUM T€HETUKHU. PabOTHI
H.K. KomnsuoBa, H.M. Basunoa, A.H. benosepckoro, I'.JI. Kapneuenko,
1O.A. ®umumuenko, H.B. Tumodeena-Pecosckoro.

OCHOBHBIE TEHETUYECKUE TOHATHUS W CHUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHBIC T€HbI, aJIbTEPHATUBHBIC TPU3HAKHU, IOMUHAHTHBIN U PEIIECCUBHBIA NTPU3HAK,
rOMO3UroTa, reTepo3UroTa, YUCTas JIUHUSA, THOpUIbI, TeHOTUl, PpeHoTun. OCHOBHBIE
METO/Abl ~ TEHETUKH:  THOPUIOJIOTMYECKHM,  IUTOJOTUYECKHM,  MOJIEKYJSpHO-
TE€HETUYECKUN.

JleMoHCTpanyu

[Toptpetst: I'. Mennens, I'. ne @pus, T. Mopran, H.K. Konsnos, H.I1. Bapuios,
A.H. benozepckuit, I'.J]. Kapnieuenko, F0.A. ®unumnuenko, H.B. Tumodeen-PecoBckuii.

Tabnuiel u cxembl: «MeToIbl TeHETUKINY, «CXEeMbl CKPEIIMBAHUS.
JlabGoparopHas padoTta «JIpo3oduia Kak 00bEKT TeHETUISCKUX UCCISTOBAHUIN.

Tema 12. 3akoHOMEePHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpeniuBanue. [lepBblii 3akoH MeHenss — 3aK0H e€IMHO00pa3us
ruOpu0B nepBoro nokosieHus. [lpaBuno nomuHupoBanusa. Bropoit 3akoH Mengens —
3aKOH pacUleIUIeHHs] TMpU3HAKOB. LluTonmornyeckrue OCHOBBI MOHOTHOPHIHOTO
CKpeluBanus. [ unoresa 4ucToThl ramer.

Ananusupymomiee ckpemyBaHue. [IpoMexyTOUHBIM XapakTep HacCIeJOBaHMUS.
Pacuiernnenre npu3HakoB MNPy HEMOJIHOM JIOMUHUPOBAHUMU.

HurnOpuaHoe ckpemuBaHue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBHCHMOIO
HaCJIeI0BaHMsI MPU3HAKOB. [{[uToNornueckre OCHOBBI AUTUOPUIHOTO CKPEIIMBAHMS.

CuerieHHoe HacienoBaHue mnpusHakoB. Pabotel T. Moprana. CuermjieHHOe
HACJICJOBAaHUE TE€HOB, HAPYIICHUE CLEIUICHUS MEXIy I'eHaMu. XPOMOCOMHAas TEOpHUs
HACJICICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHWU3M OIpEAEiICHUsl Mojia. AYTOCOMBI U
MOJIOBBIE XpPOMOCOMBI. ['OMOraMeTHbli M rereporaMeTHbld 1od. ['eHeTmueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HacnenoBanue mpu3HaKkoB, CHETIEHHBIX € ITOJIOM.

I'enotun kak nenoctHas cucrema. [iienoTponus — MHOKECTBEHHOE JIEMCTBUE TEHA.
MHOXeCTBEHHBIN AJICIIA3M. B3aumoneiicrtBue HeaJICJIbHBIX T'C€HOB.
KommniementapHocTs. Onucras. [lomumepus.

I'eHeTndyecKuil KOHTPOJIb Pa3BUTHUS PACTECHUM, KUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MOTOTUYECKUX TMPOIECCOB, MOBEJACHUS M KOTHUTHUBHBIX (QYyHKIWN. ['eHeTnyeckue
MEXaHU3Mbl CHMOWOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SMH — TMapasuT» u



«XO035UH — MHUKpoOMOM». ['eHeTMueckue acrheKkThl KOHTPOJS W H3MEHEHHUS
HACJIECTBEHHOW MH(POPMALIMU B OKOJIEHUSX KJIETOK U OpraHU3MOB.

JeMoHcTpanyu

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

Tabmuupr u cxemsl: «llepBpiii 1 BTOpoM 3akoHbl Mennens», «Tperuil 3aKoH
Menpaens», «AHamusupylouiee CKpemmBanue», «HemomHoe aoMUHHpOBaHUEY,
«CriemyieHHOE HaclIeI0BaHNe MPU3HAKOB Y Ipo30oduibl», «['eHnetnka monay, «Kapuorun
yenoBeka», «Kapuortun apozodpunby, «Kapuotun nrunb, «MHOXKECTBEHHBIN
ajuiennsm», « B3aumonencTere reHoBy.

OO6opynoBaHue: MOJENb JUIsl IEMOHCTPAlMU 3aKOHOB €IMHOOOpa3usi THMOpHIIOB
IIEPBOT0 TOKOJICHWS M PACIICIUICHUs NPU3HAKOB, MOJENb I JEMOHCTPALlUHA 3aKOHA
HE3aBHCHUMOTO HACJICIOBAHMS IIPU3HAKOB, MOJEIb I JEMOHCTPALMM CLEIJIEHHOIO
HACJIeJOBaHMsI PU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIripenapat: «/Ipozodunay.

[IpakTnueckas pabora «M3ydyeHue pe3ysibTaTOB MOHOTMOPHIHOTO CKPEIIMBAHUSA
y Ip030QUIbD».

[IpakTnueckass paborta «V3yueHue pe3ynbTaToB IUTHOPHUIHOTO CKpPEUIMBAHUS
y Ip030QUIIbD».

Tema 13. 3akoHOMEpPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna u - cpeabl  npu  (HOpMUpPOBAHMM  (PEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHbIC NPU3HAKUA. Buabl
W3MEHYMBOCTU: HEHACJICACTBEHHAS U HACJICACTBEHHAS.

MoaudukanonHas  uU3MeH4YMBOCTh. Ponb  cpeapl B (GOpMHpPOBaHUU
MOAU(PUKAIIMOHHON H3MeHYnBOCTH. Hopma peakiuu npusHaka. BapuanuoHHBIA psin
u BapuanuonHas kpuBas (B. Horanncen). CpoiictBa MoAMGUKAIIMOHHON
W3MEHYUBOCTH.

I'enoTunuueckas ”3MEHUYNBOCTh. CBOMCTBA FT€HOTUIIMYECKON M3MEHUYUBOCTU. Bu b
TCHOTUITNYECKOM N3MEHUMBOCTH: KOMOMHATHUBHAS, MyTAaIllHOHHASI.

KomOunaTtuBHasi HW3MEHUMBOCTh. Mei0o3 © TOJIOBOM TpollecC — OCHOBa
KOMOMHATHBHON W3MEHYMBOCTH. POJIb KOMOMHATUBHOM H3MCHYMBOCTH B CO3JaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejiesiax OJTHOr0 BUIA.

MyTanmoHHass ”3MEHYMBOCTh. BUAbI MyTaluii: F€HHbIE, XPOMOCOMHBIEC, TCHOMHBIE.
CnoHTaHHbIC U MHIYLIUPOBAHHBIE MyTaIUU. SIIEPHBIE Y IUTOILIA3MATUYECKUE MYTALUH.
ComaTtrueckue U noJjioBbie MyTauuu. [ [puurHbl BOSHUKHOBEHUS MyTaluii. MyTareHsl u
MX BJMSHHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO TIPOIEcca. 3aKOH
TOMOJIOTHYECKHUX PSAIOB B HaciuencTBeHHor naMenunBocty (H.W. BaBunon). Buesinepnas
W3MEHYMBOCTD U HACJICICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, POJIb INUSEHEMUUECKUX (DaKMOpo8 8 HACIe008aAHUU
U UBMEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKOB Y OP2AHU3MOB.

JleMoHCcTpaumn

[Toptpertsr: I'. ne ®pus, B. Moranucen, H.1. Basuios.

Tabmuip! 1 cxeMbl: «Buasl H3MEHYUBOCTHY, «Moau(puKanoOHHAsS H3MEHYUBOCTDY,
«KomOuHaTHBHAsE HW3MEHUHMBOCTB», «Mero3y, «OmiogorBopenue», «l'eHeTndeckue




3a00JIeBaHUS YEeIIOBEKa», « BUIbI MyTaIuiny.

OO06opynoBaHue: )KUBbIE U TepOapHBIC YK3EMILISPhl KOMHATHBIX PACTCHHM, pUCYHKH
(poTorpadum) )KUBOTHBIX C PA3TMIHBIMU BUIAMUA U3MEHYHBOCTH.

JlaGoparopHas paborta «MccrmemoBaHue 3aKOHOMEPHOCTEH MOIU(DUKAIIMOHHON
M3MEHUYMBOCTH. [IocTpoeHrE BapUaLIMOHHOTO psijia M BApUAIMOHHOW KPHUBOMY.

[IpakTudeckas pabota « MyTaiuu y 1po30(¢uiibl (Ha TOTOBBIX MUKPOTIPEIapaTax)y.

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuorun 4enoBeka. MexayHapogHas mporpaMmMa HCCIEIOBaHUS TE€HOMa
yejaoBeKka. MeToJbl M3yUeHHS] TEHETHKU 4YeJIOBEKa: T'€HEaJOTHMYeCKUid, OJIM3HEIOBbIH,
[ATOT€HETUYECKUH, TMOMYJISIIIUOHHO-CTATUCTUUECKUN, MOJICKYJISIPHO-TEHETUYECKUH.
CoBpeMeHHOE  ONpEACICHUE  T'€HOTHMNA:  IMOJHOT€HOMHOE  CEKBEHHUPOBAHMUE,
TEHOTUIIMPOBaHWE, B TOM uucie ¢ nomompro III[P-ananu3a. HacnencrBeHnusie
3a00eBaHUsl 4YeNoBeKa. ['€HHbIE M XPOMOCOMHBIE O0Je3HM uenoBeka. bornesnu
C HACJEACTBEHHOM TMPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEIULIMHCKON TE€HETHKH
B TMPEJOTBPAICHUM U JICYCHUU TEHETHUYECKUX 3a0oyieBaHUM delioBeka. Meauko-
F€HETUYECKOE KOHCYJIbTUPOBaHUE. CTBOJOBbIE KIETKH. [IOHATHE «TE€HETUYECKOTO
rpy3a». DTHUYECKHE aCIeKThl HMCCIEIOBAaHUN B OOJACTH PEAAKTUPOBAHHUS TE€HOMA U
CTBOJIOBBIX KJIETOK.

['enetnueckue  (akTOphl  TOBBIIMIEHHONW  YYBCTBUTEIBHOCTH  4EJOBEKa
K (U3MYecKkoMy M XMMHYECKOMY 3arpsi3HEHHMIO OKpyKarouieh cpenbl. ['eHeTnueckas
MPEAPACTIOJIOKEHHOCTh YEIOBEKA K MAaTOJIOTHSM.

JeMoHcTpanmun

Tabmuubpl u cxembl: «Kapuotun uyenoBeka», «MeToJbl HU3Y4YECHHsS TEHETHKU
yesioBekay, «I eHeTnueckue 3a00JIeBaHUS YETOBEKaY.

[Ipaktuueckas pabora «CocTaBieHHE U aHAIU3 POJIOCIIOBHOM.

Tema 15. Cesiekuusi OpraHu3zmMoB

JlomecTuKanus W CEJCKUHs. 3apOKIACHUE CENEKIUU W JOMECTUKALMU. YYEHUe
H.W. BaBunoBa o LleHTpax mNpoUCXOXKIAEHUS U MHOTr0oOpa3us KyJbTYPHBIX PacTECHUH.
Ponp cenmekuuu B CO34aHUMM COPTOB PacTEHWA M MOPOJ KMBOTHBIX. CopT, mopoaa,
mTamMM. 3aKOH TOMOJIOTMYECKHMX PSAJOB B  HACJIEACTBEHHOW  W3MEHYHMBOCTHU
H.N. BaBusnosa, ero 3HaueHue IJis CEICKIIMOHHON pabOTHI.

Meroabl  ceneKIUMOHHOM paboTbl. McKyccTBeHHBId OTOOp: MAacCoBBIM U
WHJUBUAYAJIbHBIA. DTambl KOMOMHAIIMOHHON ceJeKiuu. VcnbITaHue Mpou3BOAUTEIICH
1o NOTOMCTBY. OTOOp MO TE€HOTHUITY C TOMOILBIO OLIEHKU (DEHOTHUIIa MOTOMCTBA U OTOOP
10 TEHOTHUITY ¢ nmomoibko ananusa JJHK.

NckyccTBeHHBIM MyTareHe3 Kak METO]l CeNEeKIIMOHHON paboThl. PanuaniMoHHbINA U
XUMHUYECKUA MyTareHe3 Kak HMCTOYHMK MYTalUi y KyJIbTYPHBIX ()OPM OpPraHU3MOB.
Hcrnonp3oBaHne TEHOMHOTO PEIaKTUPOBaHWS M METOJ0B pekoMOumHaHTHBIX JIHK
JUISL TIOJTYYEHHUsI HICXOHOTO MaTepHalIa sl CEJIEKIUH.

[Tonyuenue nonumionaoB. BuyTpusunoBas ruGpuansanus. binskopoacTBeHHOe
CKpelllMBaHue, Wi HUHOpUIuHT. HepoacTBeHHOE CKpeulMBaHuE, WM ayTOPHUIWHI.
['erepo3uc u ero mpuuuHbl. Mcnonp3oBaHue rerepo3uca B cenekuuu. OtaanéHHas



ruOpunnsanus. Ilpeoponenune Oecrnoauss MEXBHIOBBIX THOpUAOB. JloCTHKEHUs
CEJICKLIMU PACTCHUN U JKUBOTHBIX. «3€1E€HAS PeBONIOYUS).

CoxpaHeHHEe M H3y4YEHHE T'€HETHUYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHHH M HX
JTUKAX pOAWYEH A CO3JaHMsI HOBBIX COPTOB M THOPHIOB CEIbCKOXO3SHCTBEHHBIX
KyInbTYp. M3yuenue, coxpanenue u YNpaeieHue 2eHemUYecKuUMu pecypcamu
CeNbCKOXO3AUCMBEHHbIX U NPOMbBICIOBLIX — JCUBOMHBIX 68  YelNax  YAyduleHus
CYWecmsyrowux U Cco30aHusi HOBbIX NOPOO, JUHUU U KPOCCO8, 6 MOM HYucie
C NpUMEHEeHUEeM COBPEMEHHLIX MemO008 HAYYHBIX UCCIe008AHUL, Nepeoosblx Uoel u
nepCcneKmueHbIX MexHoI02UMU.

JleMoHcTpanmu

IToprpets: H.W. BaBunos, 1.B. Muuypun, I'./]. Kapneuenxo, I1.11. JIykpsinenxko,
b.JI. Acraypos, H. bopnoyr, /[.K. benses.

Tabmumpl 1 cxembl: «LIeHTpbl TPOUCXOXKIAECHUS U MHOro0o0pasus KyJbTYypPHBIX
pacTeHMi», «3aKOH TOMOJIOTMYECKHX pSAJOB B HACIEACTBEHHOM HW3MEHUYUMBOCTHY,
«Mertonpl cenekimny, «OtnanéHnas rudpuanzanus», «MyrareHesy.

JlabopaTtopHas pabota «M3ydueHune COpPTOB KYJbTYPHBIX pAacTeHUH M MOPOA
JOMAIIHUX KUBOTHBIX).

JlabopaTopHas padota «M3yyeHue METO0B CENEKIIMHA PACTEHHID.

[Ipaktuueckas pabota «[IpuBHUBKa pacTeHHID.

Okckypcusi «OCHOBHBIE METOJIBI M JOCTHIKEHHSI CEJIEKUMU pACTEHUH U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIN
YYacTOK, B TEIUIMYHOE XO3SIICTBO, B JAOOPATOPUIO arpOyHUBEPCUTETA MM HAYYHOIO
LEHTPA)».

Tema 16. BUOTEXHOJIOTHSI U CHHTETHYeCKAsI OMOJI0THS

OOBeKTbI, UCIIOIB3YEMbIE B OMOTEXHOJIOTHH, — KJIETOUYHBIE U TKAHEBbIE KYJIbTYPBHI,
MUKpPOOPTaHU3MBbI, UX XapakTepucTuka. TpaauuuonHas OMOTEXHOJIOTUS: XJIeOONeueHue,
NOJlyY€HUE KHCIOMOJIOYHBIX MPOAYKTOB, BUHOAENNE. MHUKPOOHOIOTHYECKUM CHHTE3.
OOBEKTH MUKPOOHONOTHYECKUX TeXHOJOrui. [Ipon3BoACcTBO Oe€lika, aMUHOKUCIOT H
BUTaMHHOB.

Co3aHre TEXHOJOTMA W HWHCTPYMEHTOB LEJICHANPABICHHOIO HW3MEHEHHs U
KOHCTPYMPOBaHHsI I'€HOMOB C LEJIbIO ITOJIYYEHHMS OPraHU3MOB U HX KOMIIOHEHTOB,
COJIEp KaIMX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETUUECKUE MTYTH.

Knerounas wnxkeHepus. Meroasl KynbTypbl KJIETOK M TKAaHEH pacTeHUN U
*KUBOTHBIX. KpnobOanku. ComaTtudeckasi THOPUAN3AIMSA U COMAaTHIECKUN IMOPHUOTEHE3.
Hcnonp30BaHne TramiOWIOB B CEIEKUWHA pacTeHUil. [lonyuenue MOHOKIOHANbHbLIX
anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJIUKIOHANbHBIX AHMUMEN 8 MeOUyuHe.
M cKyCCTBEHHOE OIUIOJOTBOPEHUE. PEKOHCTpYKIMSA SHLEKIETOK W KIOHUPOBAHME
KUBOTHBIX. MeTo[ TpaHCIUIAHTAllMK SAEp KIETOK. Texnonozuu 0300poénenus,
KVIbIMUBUPOBAHUSL U MUKPOKIIOHAILHO20 — PAZMHONCEHUSl  CeNbCKOXO3AUCTNEEHHBIX
KYbmyp.

XpoOMOCOMHass W T€HHas WHXEHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha |



koHcTpyupoBanue pekomOunantubix [IHK. Cozoanue mpanceennvix opeanuzmos.
JlocTiKeHUsI M TIEPCIIEKTUBBI XPOMOCOMHOW M T€HHON MHXEHEPHUH. DKOJOTUYECKUE U
TUYECKHE TTPOOIEMBI TEHHOW WHKEHEPHUH.

Menmuuunckue — OuotexHosnoruu.  IloctreHomHass — mudpoBas  MeAUIMHA.
[TIIP-nuarHoctrka. MeTaOO0JIOMHBIM aHaIW3, TEHOIICHTPUYECKUM aHalu3 MpoTeoma
YEJIOBEKa JIJI OIEHKHA COCTOSIHHMS €TO 370pOBbs. VCIONMh30BaHNWE CTBOJIOBBIX KIIETOK.
TapreTtHas Tepanus paka. 3D-OnonHx)eHepus 11 pa3padoTKku PyHIaMeHTaIbHBIX OCHOB
MEJUIMHCKUX TEXHOJIOTUH, CO3/IaHUs KOMIUIEKCHBIX TKAaHEW COYE€TaHHEeM TEXHOJOTUMU
TpEXMEpHOTO  OWoONpuHTHHTA ©  ckadgdonauara I8 pemieHus  3ajad
NEPCOHATM3UPOBAHHON MEIUIINHBI.

Co3nmanne BEeKTOPHBIX BAKIIMH C MEJBI0 00ECTICYCHUS] KOMOMHUPOBAHHON 3alUTHI
or  Bo3Oyaurener ~ OPBHU,  ycraHOBieHHME  MOJEKYJIAPHBIX  MEXaHU3MOB
dbynkuuonupoanusi PHK-copepkammx BHPYCcOB, BBI3BIBAIOIIUX 0CO00 OMAacCHBIC
3a00JIeBaHUS YEIOBEKA U )KUBOTHBIX.

JeMoHcTpanun

Tabmumbr u cxemsl: «lCrmonb30BaHHE MUKPOOPTAHU3MOB B TPOMBINIIICHHOM
IPOU3BOACTBEY, «KieTounas nmwkeHepus», «I eHHasI HHKCHEPUS.

JlabGoparopHas paboTta «M3ydeHne 0O0beKTOB OMOTEXHOJIOTHI).
[IpakTuyeckas padota «IloaydeHre MOJIOYHOKHUCIBIX MPOIYKTOBY.

OKCKypeusi  «bHOTEXHONOTHST —  BaXKHEWINAss  MPOU3BOJUTEIIbHAS cuia
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.
11 KJIACC

Tema 1. 3apo:xkneHue u pa3BuTHE IBOJIOLMOHHBIX NPeICTABJICHNA B 0M0JI0THHI

OBomonnonHas teopus Y. [{apeuna. [Ipennocbuiky BO3HUKHOBEHHS JapBUHU3MA.
JKu3Hb 1 HayuHas aestenpHOCTh Y. /lapBrHa.

JIBkytue cuiibl 3BotouMu BUIOB 1o Y. JlapBuHY (BbICOKass MHTEHCUBHOCTD
pPa3MHOXEHUSI OPTaHU3MOB, HACJIEACTBEHHAs! N3MEHUMBOCTh, OOpH0a 3a CyIIeCTBOBAHUE,
€CTECTBEHHBII U UCKYCCTBEHHBI OTOOD).

Odopmnenue cunternueckoit Teopun sBomtonuu (CTD). HelitpansHas teopus
sBoroIuu. CoBpeMEeHHas SBOJIIOIIMOHHAS OUOIOTHS. 3HAYEHHUE IBOJIIOITMOHHON TEOPHUH
B (popMHpPOBAHUY €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JleMoHCTpanyu

[Toptpetsi: Apucrorens, K. Jlunnen, JK.b. Jlamapk, 3.0K. Cent-Unep, XK. Krosbe,
Y. dapsun, C.C. YerBepukos, N.W. [lImansraysen, Ix. Xonneiin, /K. benses.

Tabmuubr u cxembl: «Cucrema >xkuor mpuponbl (o K. Jlunuero)», «JlectHuia
®KUBBIX cymiecTB (o Jlamapky)», «MexaHusMm QopMUpPOBaHUS MPUCTOCOOTCHHIA
y pactennii u xkuBOTHBIX (o Jlamapky)», «Kapra-cxema Mapmipyra MyTemieCTBUs
Y. Hapsunay, «Haxoaku Y. lapsunay, «Dopmbr 60ps0bI 3a cymecTBoBaHue», «Ilopoab
ronyOei», «MHorooopasue KyabTypHBIX ¢GopM KamycTb», «llopogasl momanrHnx
KUBOTHBIX», «Cxema oOpa3oBanuss HOBbIX BujoB (o Y. Jlapuny)», «Cxema
COOTHOIIEHHUS JIBUKYIIUX CHUJ 3BONIOUUN», «OCHOBHbBIE MOJOKEHHUS CUHTETUYECKOU




TCOPHUHN SBOJIIOLAN.

Tema 2. MUKpo3BOJIIONUS U €€ pe3yJIbTaThl

[Tomynsus Kak 3eMeHTapHas equHuIa 3BOIIOIH. COBPEMEHHBIE METO/IbI OLIEHKH
TeHETUYECKOTO pa3HOOoOpa3usi W CTPYKTYypbl mnomyisiiuil. M3MmeHenue reHodoHga
NOMYJISIUKA KAaK 3JIEMEHTAPHOE JBOJIOLMOHHOE SIBJICHHE. 3aKOH TI'€HETUYECKOTO
paBHoBecust [x. Xapau, B. BaiinGepra.

DOnemeHTapHbIe (AKTOPHI (IBUKYIIHE CHIIBI) SBOMIONMH. MyTallMOHHBIN MpoIiecc.
KomOunatuBHas wu3MeHUUMBOCTb. JIpeild reHoB — ciyuaiiHble HEHaIpaBJICHHBIC
W3MEHEHHUS YacTOT ayuienedl B momymisamusax. OddekT ocHoBatens. JIghgexm
oymuliouno2o copaviuika. CHudcenue 2eHemuyecko20 pasHooOpasus: NPUYUHbL U
cnedcmeus. Ilposienenue spgpexma Opeiigha 2cenoe 6 60rbUIUX U MATBLIX NONYAAYUSX.
Murpamuu.  M3omsauusa — momynsinuii:  reorpaduueckas  (MPOCTPaHCTBEHHAs),
ounonornyeckas (penpoyKTUBHAS).

EctecTBeHHbIN 0TOOP — HanpaBisomui GakTop 3Bostounu. @opMbl €CTECTBEHHOTO
oTOOpa: JABMKYIIWWA, CTAOMJIM3UPYIOLIUN, pa3pblBatolnii (Au3pyntuBHbIA). [lomoBoii
0T00p. Bo3HMKHOBEHHE U 3BOTIOLMSI COLIUAIBHOTO TIOBEIEHUS )KUBOTHBIX.

[IpucnocoOaeHHOCT, ~ OpPraHM3MOB  Kak  pe3yibTaT  MHKPOIBOJIIOLMH.
Bo3HuKHOBEHHE MPUCTIOCOOJIEHUN y OpraHu3MoB. ApoMop(o3bl M HAHOATANTALUU.
[Tpumepsl mpucnocobseHuil y opraHuzMoB: Mopdonoruueckue, (HU3HOIOrHUYECKUe,
OMoXuMHUYECKHe, NoBeAeHUeCKEe. OTHOCUTENBHOCTh MPUCIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xkpurepun u CTpyKTypa. BumooOpasoBaHume Kak pe3yibTaT
MUKPO3BOJIIOIMU. M30msmus — kirodeBor ¢akTop BUa00Opa3zoBanus. [lytu u cnocoOs
BUI000pa30BaHUS: aJIONaTPUYECKOe (reorpaduueckoe), CUMITATPUYECKOE
(PKOJIOTUYECKOE), «MTHOBEHHOE» (MOJUIIONAN3anusi, TuOpuauzanus). JmuTensHoCTh
HBOJIFOLIMOHHBIX MPOLIECCOB.

Mexanu3mbl popMUpOBaHUS OUOTOTHYECKOTO Pa3HOOOpa3usl.

Ponp 3BoOMIOIIMOHHON OMOJIOTHH B pa3paOb0TKE HAYYHBIX METOJOB COXpaHEHUs
OouopaszHooOpazusi. MUKPOIBOJIOIKS ¢ KODBOJIOIMUS MMApa3sUTOB M UX XO3SEB.
MexaHu3Mbl OPMUPOBAHUS YCTOMIMBOCTH K aHTHOUOTHUKAM U CTIOCOOBI OOPHOBI C HEH.

JeMoHcTpanmun

[Toptpetsi: C.C. YUetBepukos, 3. Maiip.

Tabnuub! u cxembl: «MyTallMOHHAsT U3MEHUUBOCTHY, «llomymsaimonHas CTpyKTypa
Buga», «Cxema mposiBIeHHS 3akoHa Xapau—BaitHOepray, «JIBHKyIIHE CHIIBI
IBONIIOIUNY,  «OJKOJIOTMYECKAass  W3OJAIUS  TOMYJSIUA  CEBAaHCKOW  (opemmy,
«['eorpaduueckas M30IALMS JUCTBEHHUIIBI CHUOMPCKONW M JTUCTBEHHHIIBI JIAypCKOM»,
«ITomynsSIIIMOHHBIE BOJIHBI YWCJICHHOCTH XWIIHUKOB M KepTB», «Cxema JeiCTBUSA
€CTECTBEHHOTO 0TOOpa», «Dopmbl 0OpbOBI 3a cymiecTBOoBaHUE», «HAYyCTpuanbHBIN
MenaHusmy», <«JKuBble uckomnaembiey, «[IOKpOBUTEIHCTBEHHAs OKpacKa >XHUBOTHBIXY,
«[Ipenynpexxnatomas OKpacka >KMBOTHBIX», «DH3HOJIOTHYECKHE — afanTaIiium,
«IIprcnocoOIeHHOCTh OPTaHU3MOB U €€ OTHOCUTENBHOCTBY, «Kputepuu Bugay, «Bubl-
nBoiHukM», «CTpykTypa Buaa B npupoae», «CrnocoObl BHI000pa30BaAHUS,
«['eorpauueckoe BHmooOpa3oBaHME TPEX BUAOB JAHIBIILIEHY, «DKOJIOTHYECKOE




BUJI000pa3oBaHue BUAOB cuHHI, «llomummonnbl pactenuity, «KamycTHO-peneuHbii
THOPHI.

Ob6opynoBanue: repOapuu pacTeHUW, KOJUICKIIMM HACEKOMBIX, dydesna MTHIl U
3BEpell ¢ mpuUMepaMH Pa3IMYHbIX MPHUCIOCOOJICHUM, Yydela NTUI[ U 3BEpPEd pa3HbIX
BUJIOB, repOapun pacTeHUH OJU3KUX BUIOB, 00Pa30BABIINXCS PA3IMYHBIMH CTIOCOOAMH.

JlaGopaTopHas paboTa «BrisBieHre N3MEHUUBOCTH Y 0COOEH OJTHOTO BHIa».

JlabopaTtopHas pabora «IIpucnocobienusi OpraHu3MOB W UX OTHOCUTEIbHAs
1eJ1eCO00Pa3HOCThY.

JlabopaTopHas pabora «CpaBHEeHUE BUAOB 10 MOP(OJIOTUYECKOMY KPUTEPHIO.

Tema 3. Makpo3BoJIIOLUS H €€ pe3yJIbTaThI

Meroabl u3ydeHHs MakpodBoitouud. IlaneoHTonorndyeckue MeToNbl H3yYeHHUS
sBommonuu. [lepexoanbie Gopmbl U GUITOTEHETUYECKHE PSIbI OPTAaHU3MOB.

buoreorpaduyeckue Meronpl nzydeHus sBosounn. CpaBHeHHE (UIOpHI U (ayHBbI
MaTEepUKOB MU OCTpoBOB. buoreorpapuueckue obnactu 3emun. Bunbl-sHaemukun u
PEJIUKTBI.

OMOpHOJIOTHYECKME U CPaBHUTEIBHO-MOP(POIOTHUYECKUE METOAbl H3Y4YEHUs
BONIIOLMU. ['€HeTHMYecKHMe MeXaHU3Mbl OJBOJIOLMHA OHTOTE€HE3a U IOSBICHUS
HBOJIFOLIMOHHBIX HOBLIECTB. ['OMOJIOTMYHBIE M aHAJOTMYHBIE OpraHbl. PyaumeHTapHbie
OpraHbl ¥ aTaBU3Mbl. MOJIEKYJISIPHO-TEHETHYECKHIE, ONOXUMUYECKUE U MAaTEMaTHUECKNE
METOABl M3Yy4EeHMs 3BOJOUMH. ['oMonorumussle TeHbl. COBpPEMEHHBIE METOMBI
NOCTPOEHUS (PUIIOTEHETUYECKUX JIEPEBBEB.

XPOMOCOMHBIE MyTallMy U 3BOJIOLHS TEHOMOB.

OO6uue 3aKoHOMEpHOCTH (TIpaBWJia) OHBOJIOUMH. [Ipunyun cmenvl @QYHKYUL.
HeoOpatumocTs »3BodtouMU. AgjanTuBHas panuvanus. HepaBHOMEpHOCTh TEMIIOB
HBOJIIOLIHH.

JleMoHCTpanyu

[Toptpetsr: K.M. bap, A.O. Kosanescknii, @. Mroiep, 3. [ 'ekkens.

Tabmuubl u cxembl: «DUIOTEHETUUECKUN psAl  JIOMIAAW», «APXEONTEPUKCH,
«3Bepo3yOrie smepb», «Crerouedansny, «Punnodgutely, «CeMeHHbIE MAaOPOTHUKIY,
«buoreorpaduueckue 30HbI 3eMIn», «/peld koHTHHEHTOBY, «PenukThly, «HauanbHbie
CTaJu¥ SMOPUOHAIILHOTO Pa3BUTHS TO3BOHOYHBIX >KUBOTHBIX», «['OMOJOTrMYHBIE U
aHAJIOTUYHbIE Opra"bl», «PyaumeHTh», «ATaBU3MB, «XPOMOCOMHBIE HAOOPHI
YyelioBeKa W IuMIaH3e», «lJaBHbIe  HampaBiCHHS  JBOJIOIUNY,  «O0Imme
3aKOHOMEPHOCTH 3BOJIIOLIM.

OGopynoBaHue: KOJIJIEKIIMH, TrepOapuu, MYyJSKH HMCKOIMAEeMbIX OCTaTKOB
OpPraHU3MOB, MYJISDKA TOMOJIOTHYHBIX, AHAJOTUYHBIX, PYJAMUMEHTAPHBIX OpPTraHOB H
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BUTHE KU3HHU HA 3emJie

Haydnple runoTe3sl IporuCcXoKaeHUs KU3HN Ha 3emiie. AOMOTEeHE3 U MaHCIIePMUSL.
JloHaydHble MPENCTABICHUS O 3apOKICHUM >KU3HM (KpealuoHu3Mm). l'umoresa
MIOCTOSTHHOTO CaMO3apOXkKACHUs KU3HU U €€ ompoBep:keHue onbitaMmu D. Penwm,
JI. Cnannanmann, JI. TTactepa. [IpoucxosxieHre »Ku3HA U aCTPOOHOJIOTHS.



OcHoBHBIE 3Tanbl HeOpraHuyeckou sBosonuu. [lmanerapHast (reojoruueckas)
ABOJIONMS. XHUMHUYECKAsT SBOJIOINUSA. AOUOTCHHBIM CHUHTE3 OPraHMYECKHX BEIECTB
n3 Heopranumdeckux. OmeiTr C. Mumiepa u I'. IOpu. OOpazoBaHue NOJIMMEPOB
u3 MoHoMmepoB. KoamepBarnas runotesa A.M. OnapuHa, rumnoTe3a nepBUIHOro OyJIbOHA
Jx. Xonneitna, renerndeckas runore3a I'. Mémnepa. Puboszumel (T. Yek) u runoresza
«vupa PHK» V. I'mnbepra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Uctopusa 3emun u Meronsl €€ m3ydeHus. VckonmaeMble OPraHUYECKHE OCTATKHU.
['eoxpononiorusi U €€ wmetoabl. OTHOcUTENbHAsT W a0OCONIOTHASsE TEOXPOHOJIOTHS.
['eoxpoHOJIOrMYECKas IIKAJa: S0HBI, 3PbI, IEPUOIbI, STIOXU.

HauanbHble 3Tanbel OpraHUYecKod 3BONIOLUU. [I0SIBIIEHHE W HBOMIOLMS TEPBBIX
KJIETOK. DBoJtolus MeTabonu3Ma. Bo3HukHOBeHUE MepBbIX dkocucTeM. COBpeMEHHbIE
MUKpOOHBIE OMOIJIEHKM KaK aHaJOT MEepBBIX Ha 3emiie cooOmiecTB. CTPOMAaTOUTHI.
[IpokaprOThI U 3YKapUOTBHI.

[Ipoucxoxnenne »>ykapuoT (CUMOMOTEHE3). DBOJIOIMOHHOE IMPOUCXOXKICHHUE
BUPYCOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OpraHu3MOB. BO3HMKHOBEHHE OCHOBHBIX
IPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tanbl HBOJIONMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(O3bI
pacreHnii. Beixon pacrenuit Ha cymy. [1osiBIIeHME CIIOPOBBIX PACTEHUM M 3aBOCBaHUE
umu cymu. CemeHHble pacTteHus. [I[poncxox1eHne NBETKOBBIX PACTEHUI.

OcHOBHBIE dTambl HJBOJIONUH JKUBOTHOTO Mupa. OCHOBHBIE apoMOpPGO3bI
*KUBOTHBIX. Benzckas dayna. KemOpuiickuii B3pbIB — OSIBJICHUE COBPEMEHHBIX THUIIOB.
[lepBble  xOplOBbIE KMBOTHbIE. JKu3Hb B BOAE. OBOJIONUS IO3BOHOYHBIX.
[Tpoucxoxaenne ampuoduii 1 pentuwinid. [IporcxoxaeHne MICKOMUTAIOMIMX M IITHII.
[Tpunmun xmtoueBoro apomopdosa. OcBoeHHe O0eClO3BOHOYHBIMU W TTO3BOHOYHBIMU
YKUBOTHBIMH CYIIIH.

PazBuTHe xu3HM Ha 3emMie O ApaM U MEPUOJAM: apXeu, MPOTEPO30H, NaIe030M,
Me3030H, KaitHOo30M. OOIasi XapakTepuCTUKa KJIMMaTa U T€OJOTHUUYECKUX IMPOIIECCOB.
[TosiBieHre U paciBeT XapaKTEPHBIX OPraHU3MOB. YTieoOpa3oBaHUE: €r0 YCIOBHUS U
BJIMSIHUE HA Ta30BbIN COCTAaB aTMOC(EPHI.

MaccoBbie BBIMUpPAHUSI — OKOJOTHMYECKHUE KPHU3HUCHI Tpouuioro. IlpuunnHsl u
CJIEJCTBUS MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJOTMYECKHM KPHU3HUC, €ro
ocodenHnoctu. [Ipobnema coxpanenus: Omopasnoodpasusi Ha 3emiie.

CoBpeMeHHass cucTeMa OpraHudeckoro Mwupa. l[lpuHnumel KiaccuuKauu
oprann3MoB. OCHOBHBIE CUCTEMATUUECKHE TPYIINBI OPTaHU3MOB.

JlemoHcTpanmu

IToptpetsl: ®@. Penu, JI. Cnannanuanu, JI. ITactep, N.1. Meunukos, A.1. OnapuH,
JIx. Xonneiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmuubr u cxembl: «Cxema ombita . Penm», «Cxema ombita JI. ITlactepa
10 U3YUYECHUIO CaMO3apOkKAeHUs KU3HN», «CxeMa onbita C. Musiepa, I'. FOpuy», « 9tambl
HEOPraHUYECKOW HBOJIIOLUNY, «l'€oxXpoHonornueckas mkaia», «HayanpHble 3Tarbl
OpraHUYECKON 3IBOMIONUNY», «CxeMa oOpa30BaHUS JYKAPUOT MyTEM CHMOHOTEHE3ay,
«CucreMa >xuBod npuUpoAbl», «CTpoeHue BHUpyca», «ApoMop(}o3bl pacTeHUil»,




«Punnoguth», «OIHOKIETOUYHBIE BOAOPOCIHN», «MHOTOKIETOUHbIE BOJOPOCIHY,
«Mxwn», «llanmopotHukm», «l'onoceMeHHble pacTeHus’», «OpraHbl [BETKOBBIX
pacteHui», «CxemMa pa3BUTUS >KHUBOTHOIO MHUPaAy», «ApoMop(]o3bl KHUBOTHBIXY,
«IIpocreitmme», «Kumeunononoctusie», «llmockue uepBu», «UIEHUCTOHOTHEY,
«Pp10BIY, <« 3emHOBOmHBIEY, «lIpecmbikarommecsy, «lItuiby, «MIieKonHUTAIOIIHAEY,
«Pa3BUTHE XU3HU B apXEUCKOU 3pe», «Pa3BUTHE KU3HU B IMPOTEPO3OKWCKON 3pE»,
«Pa3BuTHe XM3HH B IAme030MCKOM 3pe», «Pa3BuTme XKU3HU B ME3030MCKOU 3pey,
«Pa3BuTHe XH3HH B KallHO30MCKOUW 3pe», «COBpPEMEHHAas CUCTEMa OpPraHUYECKOTO
MHUP.

Oo6opynoBanue: repbapuu pacTeHUN Pa3IMYHBIX OTAEIOB, KOJUIEKIIUH HACEKOMBIX,
BJI&YKHBIE TIpenapaTbhl KUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIUH HWIJIIOKOXKHX,
CKEJIETHI II03BOHOYHBIX KMBOTHBIX, Yy4esa IITULl U 3BEPEH, KOJUIEKIIMM OKaMEHEIOCTEM,
ITOJIE3HBIX MCKOIAEMBIX, MYJSIKH OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

BuptyanbHas nabGoparopHas pabora «MonenupoBanue omnbiToB Musiepa—tOpu
0 U3YYEHUI0 aOMOTE€HHOTO0 CHHTE3a OpPraHUYEeCKUX COEIWHEHHA B TEPBHUYHOMN
aTMocdepe».

JlaGoparopHas pabGota «M3ydyeHne U OMHMCAaHHE HMCKOMAEMBIX OCTATKOB JPEBHUX
OpPraHu3MOB».

IIpakTryeckass pabora «l3ydeHre OCOOEHHOCTEH CTPOEHHSI pPAaCTEHUU PpPa3HBIX
OTIEJIOBY.

IIpaktuyeckas pabora «M3ydeHue OCOOEHHOCTEW CTPOECHHSI TO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxkieHue YeJ0BeKa — AHTPOINOIeHe3

Paznensl u 3amaun anTponosiornu. MeToAasl aHTPOIIOJIOTHH.

CraHoBi€HUE TIPEACTABICHUM O MPOUCXOXKIECHUMU 4YeJOBEKa. PelurnosHbie
BO33peHUsA. COBpEMEHHBIC HAYUYHBIE TEOPUH.

CxoncTBo yenoBeKka C KUBOTHBIMH. (CHCTEMAaTHYECKOE IOJIOKEHHE YEJIOBEKa.
CBuaeTenpCTBa CXOJCTBA UEJIOBEKA C KMBOTHBIMU: CPABHUTEIHLHO-MOP(OIOTHYECKUE,
IMOpHOIOTHYECKHE, PU3N0IOr0-ONOXUMHUYECKHUE, TToBeAeHYecKrne. OTInYus YyeIoBeKa
OT XUBOTHBIX. [IpAMOXOXKI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3Burue
TOJIOBHOTO MO3ra ¥ BTOPOW CUTHAJIbHOW CUCTEMBI.

JBrxymue cuibl (QakTopbl) aHTpONOreHe3a: OWOJOTMYECKUE, COLUANbHbIE.
CooTtHoleHne OUOTOTHYECKUX U COITUATBHBIX (PAKTOPOB B aHTPOTIOTEHE3E.

OcHOBHBIE CTaJAWHM AaHTPOIOTeHe3a. PaHHWME uYernoBeKOOOpa3Hble 00€3bsSHbI
(MPOKOHCYJIBI) U paHHHUE TOHTUJBI — OOIIME MPEAKH YeTOBEKOOOpA3HBIX O00C3bSH U
ToAeH. ABCTPAJIIONUTEKU — JBYHOTHE MpEaKu JoAch. YUenoBeK yMenblid, NepBbIC
W3TOTOBJIEHUSI OpyIMH TpyAa. YUenoBeKk NOpsIMOXOASIIMA W TMEPBBIA BBIXOJ JIKOJEH
3a npenenbl Appuxu. YenoBek reiaenb0eprckuii — o0mui IpeaoK HeaHIepTaaIbCKOro
YEJIOBEKA U YEJIOBEKA Pa3yMHOTO. YelIOBEK HEaHIePTaIbCKUN KAK BU/T JIFOJEU XOJIOJHOTO
KInMMarta. YemoBeKk pasyMHbI COBPEMEHHOTO THIA, JEHUCOBCKUU YEJIOBEK, OCBOCHUE
KOHTHUHEHTOB 3a npenenamu Adpuku. [laneoreneTnka v najaeoreHOMHUKA.



DOBONIOIUS COBPEMEHHOIO 4YesloBeKa. EcCTecTBEHHBI OTOOpP B MOMYJISALUAX
yesioBeka. MyTallMOHHBIN Tpoiiece U nonuMopdusm. [lomynsironHsie BOIHBI, Aperd
I€HOB, MUTpaLUs U «3PPEKT OCHOBATENSD) B MOMYJIALMAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckne pacel. [loHAtne o pace. bosblmime pacbl:  €BpONEOUIHAS
(eBpasmiickas), aBcTpajo-HeTpouaHas (dPKBaTOpHaIbHAsI), MOHTOJIOWJIHAS (a3UATCKO-
aMepuKaHcKas). Bpems W nIyTH pacceleHus 4YenoBeKa IO IUlaHeTe. EIMHCTBO
yenoBeyeckux pac. HayuHas HecocrosiTenbHOCTh pacusma. [IpucnocoOaeHHOCTh
YeJIoBeKa K pPa3HbIM YCIIOBHUSIM OKpYsKaroliel cpeapl. BinsHue reorpadguueckoit cpeabl
u apeiida reHoB Ha MOP(OIIOTHIO U (PU3UOJIOTHUIO YETOBEKA.

Me:xaucuuIuIMHapHble METObl B (pu3nueckoi (OMOJIOTMYECKOI) aHTPOIOJIOTHH.
OBOJIIOLIMOHHASA AHTPONOJIOTHS M IAJCOAHTPONOJOTHS YEJIOBEYECKHUX ITOIYJIALIMMN.
buoconuanbHble HMCCAEAOBAHMS NPUPOJABI 4enoBeka. MceciaegoBaHWe KO3BOJIOLHMH
OMOJIOrMYECKOT0 ¥ COLMAIIBHOTO B YEJIOBEKE.

JleMoHCTpanyu

[Toprpersr: Y. {apsun, JI. Jluku, f.5. Porunckuii, M.M. I'epacumos.

Tabmupsr m cxembl: «MeToabsl aHTpOHOJIOTUM», «['OJOBHOW MO3r 4YelOBEKay,
«YenoBekooOpa3Hble  00€3bsiHB), «CKEJeT uelnoBeKa M CKEJeT IIMMIIaH3e»,
«PyIuMeHTBI W aTaBU3MbDY, «/IBHXKyIlHE CHIIBI aHTPOIIOTEHE3a», «DBOJIIOLMOHHOE
JPEBO YEJIOBEKA», K ABCTPAIIONUTEK», «HENOBEK yMEIbIN», «HelnoBeK MPAMOXOSIINN»,
«JlenncoBckuil yenosek» «Heannepransup», «KpomanboHub», «lIpeakn denosekay,
«OTansl HBOJIIOLINY YEIOBEKa», «Pachl 4eIOBEKay.

OOopynoBaHKe: MYJSKM OKaMEHEJIOCTEH, MPEeIMETOB MaTEPHATIbHOM KyJIbTYpPHI
NPEIKOB YeNIOBEKa, penpoAykiuu (pororpaduu) KapTUH ¢ MHUDOJOTUYECKUMH U
OMONENCKUMHM  CIOKETaMH  MPOUCXOXKACHUS  4YenoBeka, (ororpaduu  HAXOJOK
MCKOIAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb Yepera YeJoBeKa U yeperna
IMMIIAH3€, MOJENb KHUCTU YeJIOBEKa M KHUCTU UIMMIAH3€, MOJEIU TOopca IMPEIKOB
YeJI0BEKA.

JlaboparopHas pabota «l3ydeHue oOcoOEHHOCTEW CTPOEHUS CKeJeTa 4YelOoBeKa,
CBSI3aHHBIX C IPSIMOXO0XKJICHUEM).

[IpakTuyeckas padota «M3yueHne 3K0JI0rHuecKuX aanTalui 4eIoBeKay.

Tema 6. OJkogoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM C OKPY/KaKLIel cpeaou

3apoxknenne W pasBuTHe dKojoruu B Tpynax A. ['ymGonpara, K.®. Pynbe,
H.A. CeBepuosa, 3. ['exkens, A. Tencnu, B.H. CykauéBa. Pa3gensl 1 3aaa4u 5K0JIOTUU.
CB$13b KOJIOTUHU C IPYTUMU HAYKaMH.

Meronpt oskonorun. IloneBbie HaOMOAEHHUS. ODKCMEPUMEHTHI B DKOJIOTHH:
pUPOIHBIC U TabopaTopHbie. MoaenMpoBaHUE B 9KOJIOTUH. MOHUTOPUHT OKpYKaIOIEh
CpEIlbl: JIOKAJIbHBIN, pETHOHAIBHBIN U TJI00ATBHBIN.

3HavYeHUE PKOJIOTUYECKUX 3HAHUU ISl YeJIOBEKa. DKOJOTUUECKOE MUPOBO33PEHUE
Kak OCHOBa CBsI3€M 4enoBe4yecTBa C npuponon. DopMUpOBaHHE 3SKOJIOTHUECKOU
KYJBTYPbI U 3KOJIOTUYECKON TPAMOTHOCTH HACEJICHUSI.

JeMoHcTpanmun




[ToptpeTtsi: A. I'ym6onbar, K.®. Pynbe, H.A. CeBepiios, 3. ['ekkens, A. Tencnu,
B.H. Cykaués.

Tabmumplr m cxeMmbel: «Pasmensl skonormm», «Metompl 3KojorHN», «(Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlaGoparopHas paborta «3yueHne MeTOJ0B 3KOJIOTHYECKUX UCCIICIOBAHUIN.

Tema 7. OpranusmMsbl U cpeaa OOUTAHUS

Okojorudeckre (akTopsl M 3aKOHOMEPHOCTH uX jeiictBus. Knaccudukanms
IKOJIOTUYECKUX (PaKTOpOB: abuOTHUECKHe, OHOTHYECKHe, aHTpomoreHHsie. OOmme
3aKOHOMEPHOCTH  JEHCTBUSL  dKOJOrMueckux ¢akrtopoB. [IpaBuno wmuHHMMYyMa
(K. Ilmpenrens, FO. JInbux). TonepaHTHOCTb. DBPUOWOHTHBIE W CTCHOOMOHTHBIC
OpTaHU3MBI.

Abunotnyeckue (aktopbl. CBeT Kak 3Kojorndyeckuil ¢akrop. JleficTBue pa3HbIX
YYacCTKOB COJIHEYHOI'O CIIEKTpa Ha OpPTraHU3Mbl. DKOJOIMUECKHUE TPYIIbl PaCTCHUU U
YKUBOTHBIX IO OTHOIIEHUIO K cBeTy. CUTHaNbHAs poiib cBeTa. DOoTOnepHoan3M.

Temnepatypa kak 3kojoruueckuii paxkrop. JlelicTBue TemMnepaTypbl Ha OpraHU3MBbI.
[IoMKMIOTEpMHBIE M TOMOMOTEPMHBIE OpPraHW3Mbl. DBPUTEPMHBIE M CTEHOTEPMHBIC
OpTaHU3MBI.

Brnaxnocts kak  akojormyeckuid  Qakrop. Ilpucnocobnenus — pacreHuit
K HoJepxKaHuio BogHoro Oananca. Kinaccuduxaius pacTeHUid M0 OTHOLIEHUIO K BOJE.
[IpucnocoOienus ;kUBOTHBIX K MU3MEHEHHIO BOJHOTO PEXUMA.

Cpensl oOuTaHus OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIIHAs,, TIOYBEHHAs,
[IyOMHHAs MOJIOYBEHHAs!, BHYTpPHOpPraHU3MeHHast. OU3NKO-XUMUYECKHE OCOOEHHOCTH
cpen oouTaHust opraHu3MoB. [IpucnocobeHust OpraHu3MoB K KU3HU B Pa3HbIX cpefax.

buonoruueckue putmbl. BHenHue u BHyTpeHHUE pUTMbI. CyTOYHBIE U TOJUYHBIC
puTtMBl. [Ipucnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUM KU3HU.

Kuznennsie popmbl opranu3moB. [lousitue o xuzHeHHou dopme. KuzHeHHBIC
dbopMBI  pacTeHUM: JepeBbsi, KYCTapPHUKH, KYCTAPHUYKH, MHOTOJICTHHE TpPAaBHI,
OJIHOJIETHHE TpaBbl. JKU3HEHHBIE (POPMBI JKUBOTHBIX: THAPOOMOHTHI, TE€OOUOHTHI,
a’3poOHOHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue ¢dakTopel. Buasl OMOTHYECKHX B3aMMOJEHCTBUN: KOHKYpEHIUS,
XUIIHAYECTBO, CcUMOMO03 u ero Qopmel. [lapasuTusm, koomeparusi, MYyTyalau3M,
KOMMEHCaIM3M (KBapTUPAHTCTBO, HaxJieOHNUeCTBO). HeTpoduueckue B3auMo1eicTBUS
(Tonmmueckue, dopudeckue, dhadpuyeckue). 3HaUyeHUE OMOTHUYECKUX B3aUMOJICUCTBUI
JUIsL CYIIECTBOBAHHUS OPraHU3MOB B cpene oOuTaHus. [IpwHIMI KOHKYPEHTHOTO
VCKITFOUCHHS.

JeMoHcTpanmun

Tabmuubpl u  cxembl: «Okoyiorudyeckue  ¢GakTopel», «CBETOBOW  CIIEKTPY,
«IKOJIOTUYECKUE TPYIIbl KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TerIoKpOBHbIE
JKUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIE», «DU3HOJIOTMYECKHE  aNaNTalHuH
KUBOTHBIX», «Cpelibl 0OUTaHUsI OpraHu3MOBY, «buonoruueckue puTMbly, « KusHeHHbIE
dbopMBl  pacTeHHII», «Ku3HeHHbIe GbopMBI  KUBOTHBIXY, «JKocucTeMa
LHIMPOKOJIMCTBEHHOTO Jiecay, «IDKOCHCTEMa XBOHMHOro Jeca», «llemn mnuraHusy,
«Xumnanuectoy, «Ilapazutuzmy», «Konkypenuus», «Cumomosy, «KoMmmeHncammzm.




Oo6opynoBanue: repdapuu pacCTeHUH U KUBOTHBIX, IPUCIIOCOOJIEHHBIX K BIUSHUIO
pa3IMYHBIX JKOJOTUYECKUX (PAKTOPOB, repOapuu CBETONIOOMBBIX, TCHETIOOUBBIX U
TEHEBBIHOCJIMBBIX PACTEHHM, CBETOJNIOOUBBIE, TEHEIIOOUBBIE U TEHEBBIHOCIHBbBIE
KOMHAaTHBIE pacTeHUs, Trepdapud U KOJUIEKIMHM TEIJIOIOOMBBIX, 3UMOCTOMKHX,
MOpPO30YCTOMYMBBIX PpACTEHUM, 4Yydela MTULl W 3Bepei, repOapuu pacTEeHUM,
OTHOCSIIUXCS K TUrpouram, kcepopurtam, Me30puTaM, KOMHATHbIE PACTEHUSI JaHHBIX
IPYII, KOJUIEKIIUU >KUBOTHBIX, OOMTAIOIMX B PAa3HBIX Cpenax, repoapuu U KOJUIEKIUU
pacTeHM M JKUBOTHBIX, OOJIQAIOIIMX 4YEepTaMH IPUCIIOCOOJIEHHOCTH K CE30HHBIM
U3MEHEHHUSM YCJIOBHM KH3HHU, TrepOapuu U KOJUJICKIUU PACTCHHH U >KUBOTHBIX
pa3IMYHBIX >KU3HEHHBIX (OPM, KOJUIEKIIMHM XHUBOTHBIX, YYACTBYIOIIUX B PAa3IUYHBIX
OMOTHYECKHUX B3aUMOJACUCTBUSIX.

JlaGoparopHas pabota «BpIsBiIeHHE NPUCIOCOOIEHUM OPraHU3MOB K BIUSHHUIO
CBETA.

JlaGoparopHas pabota «BpIsiBIeHHE NPUCHIOCOOIEHUN OPraHM3MOB K BIIMSHUIO
TEMIIEPATypPbD».

JlabopaTopHas paboTa « AHATOMUYECKHE OCOOEHHOCTH PACTEHUH U3 Pa3HBIX MECT
OOUTaHUY.

Tema 8. DxoJiorusi BUA0B M NMOMYJISIIHIA

DKOJIOTUUECKHE XapaKTEPUCTHKU momyisiiuu. [lomynsmus kak Ouojorhyeckas
cucrema. Pojib HEOJHOPOIHOCTU Cpefbl, (PU3MUecKUx OapbepoB M OCOOEHHOCTEH
Ouosioruu BHUAOB B (POPMHUPOBAHMU MPOCTPAHCTBEHHOW CTPYKTYPhl MOMYJISIIUH.
OcHOBHBIEC TIOKa3aTEIU MOMYJISIUNA: YUCIECHHOCTb, TUIOTHOCTh, BO3PACTHAS U TOJIOBAs
CTPYKTYpa, POKAa€MOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTb, MUTPALIHSL.

Dxosiornyeckasi CTpykrypa mnonyssiiuud. OIleHKa YHCJICHHOCTH TMOMYJISIIUU.
JluHamuka mnonmyjsauuu W €€ peryisius. buoTHYecKuil MOTEHIUANT TMOIMYJISIIHUHN.
MopenupoBaHue AUHAMUKK TONyJsiiuu. KpuBble pocTa YUCIEHHOCTU TMOMYJISIUU.
KpuBsie BepKkUBaHUA. Perymnsius 4ucaeHHOCTH MONYJIALUN: POk (DaKTOPOB, 3aBUCSIIINX
Y HE 3aBUCSIIMNX OT IUIOTHOCTH. DKOJOTUUECKUE cTpaTeruu BuoB (r- u K-ctparerun).

ITonsaTue 00 3KoOrHYecKoi Huile Bujaa. Mecroooutanue. MHOTOMEpHAsT MOJICTTb
skosiornueckon Humm Jx.M. XarunmHcoHa. Pa3Mepbl 3KOJIOTMYECKOW HUUIW.
[ToTeHumanbHas U peaiM30BaHHAsT HUIIIY.

Bup xak cucrema nonymsnuii. Apeansl BUI0B. BUIbl 1 MX )KU3HEHHbBIE CTPATETHH.
DKOJIOTUYECKHUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH MOBEACHUS M MHUIPalUi KUBOTHBIX. buosiornueckre MHBa3UH
YyKEPOJHBIX BUOB.

JlemoHcTpanmu

[Toprper: Ix.M. XaT4yuHCOH.

Tabmuubpl W cXeMbl:  «DKOJOTMYECKHE  XAPAKTEPUCTUKU  TOIMYJISIIUN,
«IIpocTpaHcTBEeHHAs] CTPYKTypa MOMyJsiun», «Bo3pacTHble TUpaMUIbI TOMYJISIIUN,
«CKOpOCTb 3acelieHUs] MOBEPXHOCTH 3EMJIM Pa3IMYHBIMU OpraHu3Mamm», «Mojenb
skonornyeckor Hum Jx.M. XaTunHacoHay.

OO6opynoBanue: repOapun pacTEHUM, KOJIJIEKIIUU KUBOTHBIX.

Jlabopatopnas padota «[Ipucnoco6neHus ceMsiH paCTeHUI K PACCETICHHUIOY.




Tema 9. Dxos10rust c0001MIECTB. IKOTOTNYECKHE CHCTEMBI.

Coo01ecTBa opraHu3MoB. bUoeH03 1 ero cTpykTypa. CBA3U MEX]ly OpraHu3MamMu
B OMOIIEHO3E.

Dxocuctema kak oTkpbiTas cuctema (A.J[k. Tencnm). OyHKIMOHATBHBIE OJOKU
OpPraHU3MOB B OJKOCHUCTEME: IMPOMYIEHTHI, KOHCYMEHTHI, PeAyleHThl. Tpodudeckue
ypoBHH. Tpoduyeckue nenu u cetr. AOHoTHyeckne 60K SKOCUCTEM. [10UBBI M MBI
B 3KocucTeMax. KpyroBopoT BelleCTB U MOTOK YHEPTUH B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeIM SKOCUCTEMbl. buomacca u mpoayKiusi. DKOJOTHUYECKHUE
MAPAMHU/JIBI YUCEN, OMOMACCHI U SHEPTHUHU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouixu. @Puykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CcyKieccud. IlepBuuHbie U
BTOPUYHBIE CYKIIECCUM U WX MPUYHHBI. AHTPOMOTCHHBIE BO3JCUCTBUSA HA CYKIIECCHUHU.
KnumakcHoe coobmiecTBo. buopaznooOpasue v noaHoTa KpyroBOpoTa BEIIECTB — OCHOBA
YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbie PKOCHUCTEMBL. JKocucmemvl 03€p U pek. IKocucmemvl Mopeu u
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCMmbiHb.

AHTpOIIOTEHHBIE HKOCUCTEMBL. ATposkocucTema. ArpoueHo3. Paznuuus Mexmay
AHTPONOTEHHBIMU U MIPUPOJHBIMU IKOCUCTEMaMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opoackas ¢uiopa u
dayna. Cunantponuzanus Topojckoil ¢ayHbl. buonoruueckoe u X035HCTBEHHOE
3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS OCHOBHBIX B3aUMOJCHCTBUN  OpraHU3MOB
B 9KocucTeMax. Posib kackaonoeo s¢hgexma u 81u008-30upuxamopos (Kuouesvix 8uoos)
6 yukyuornuposarnuu sxocucmem. IlepeHOC SHEPTHH U BEIIECTB MEXAY CMEKHBIMU
DKOCUCTEMaMHU. Y CTOMYMBOCTb OPraHMW3MOB, MHOMYJSIUUA U IKOCUCTEM B YCIOBHUSX
€CTECTBEHHBIX U aHTPOTIOTE€HHBIX BO3/ICHCTBUM.

Mexanusmvl 6030elicmeus 3a2psA3HEHUll PA3HBLIX MUN08 HA CYOOP2aHUIMEHHOM,
ODP2aAHUSMEHHOM, NONYJISAAYUOHHOM U IKOCUCTEMHOM YPOBHSX, OCHOBbL IKON02UUECKO20
HOPMUPDOBAHUS  AHMPONO2EHHO20  6030eucmeus.  MeTogonorus  MOHUTOPHHIA
€CTECTBEHHBIX U AaHTPOIOT'E€HHBIX YKOCUCTEM.

JeMoHcTpanmun

[Toptpet: A.JIx. Tencnu.

Tabnuub! u cxembl: «CTpyKTypa OHOIIEHO3a», « IKOCHCTEMAa IIMPOKOIMCTBEHHOTO
jeca», «IKOCHUCTEMa XBOWHOro jeca», «DyHKIUMOHAJIbHBIE TPYMNIbl OPraHU3MOB
B dKOcucTeMe», «KpyroBopoT BemecTB B dkocuctemey, «llenu nutanus (macrOumrHasi,
JNETpUTHAsA)», «IDKOJIOTMYECKass TMHUpaMHIa YHCEID», «DKOJOTrhYecKass MNupaMuaa
omomMacce», «OJKoJOTHYECKas mnupamuaa oHHeprum», «OOpa3oBanue O0m0TaY,
«IlepBuuHas cykieccusi», «BoccraHoBneHue seca mocie moxapa», «IKocUCTeMa
o3epa», «ArpoueHo3», «KpyroBopoT BelIeCTB M MOTOK HSHEPIUU B arpoLEHO3E,
«IIpumepsl ypOOIKOCUCTEMY.

OOGopynoBanue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, uydesia MTUIl U
3Bepei, repOapuu KyJbTYPHBIX W JAUKOPACTYIIMX PACTEHUN, aKBapHyM Kak MOJEIb
HKOCHUCTEMBI.




IIpaxmuueckas paboma «VI3yuenue u onucanue ypO03KOCUCTEMBI.

Jlabopamopnasa paboma  «VI3ydeHme pa3zHOOOpa3usi MEJIKUX IOYBCHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

Ixckypcus « IKCKYpCUs B THITMYHBINA OMOTE01IeH03 (B 1yOpaBy, O€pe3HsK, eIbHUK,
Ha CyXOJIOJbHBIN WM MOMMEHHBIN JYyT, 03€p0, 00JI0TO)».

IKcKypcusi « IKCKYpCHUs B arposKOCUCTEMY (Ha IM0JIe WK B TETUIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3koCHUCTEMA

buocpepa — oOmieruianerapnas o0ojouka 3eMiM, TI€ CYHIECTBYET WIIU
CyIlIECTBOBaJla KW3Hb. Pa3BuTue mnpejacraBieHuit o Ouochepe B Tpyaax 3I. 3rocca.
VYuenue B.U. Bepnaackoro o 6uochepe. O6nactu Ouocdepst u e€ cocras. Kupoe
BeIeCTBO Orocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl Ouocdepsl. OcoOeHHOCTH Ouocdepbl Kak
r00anbHOW 3KOcHCTeMBbl. J[MHamuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEUIECTB M OMOreOXMMHUYECKHE LHUKIbI (yriepoja, a3oTra). PUTMUYHOCTH SIBICHUI
B Ouocdepe.

3oHansHOCTH OMOcdepnl. [lonsitue o 6mome. OCHOBHBIE OMOMBI CyIIU: TYHJIpa,
XBOWHBIC Jieca, CMEIIAaHHBIE W IIMPOKOJUCTBEHHBIE Ji€ca, CTEIU, CaBaHHBI, MYCTHIHHU,
TPOMHMUYECKHUE JIECa, BHICOKOTOPhs. KimmaT, pacTUTENbHBIA U KUBOTHBIN MHUpP OMOMOB
CYIIIY.

Crpyktrypa u GYHKIMS KUBBIX CHCTEM, OLIEHKAa UX PECYpPCHOTO TMOTEHIMala U
onocdepHbIX PYHKITUH.

JleMoHcTpanmmn

[Toptpetsl: B.1. Bepnanckuit, 3. 3rocc.

Tabmuubr u cxemsl: «l'eochepsr 3emnm», «KpyroBopoT azora B HpUpOJE»,
«Kpyrosopor yriepoga B Tmpupoae», «KpyroBopor Kuciopoga B IIPUPOIEH,
«KpyroBopoT BojbI B Ipupoe», «OCHOBHBIE OMOMBI CyIny, « KmumaTtudeckue mosica
3emmm», «TyHnmpa», «Taitray, «Cwmemannbiid Jsec», «lIIMPOKOTUCTBEHHBIN JIECH,
«Crenby, «CaBanHay, «ITycTeiHs», « Tponuyeckuii gec.

OOGopynoBanue: repdbapuu paCTeHUI pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YestoBek U OKpyKaOIIAS cpeaa

DKOJIOTUYECKUE KPU3KUCHI U UX MpUUMHBL. BozneiicTBue yenoBeka Ha Ouocdepy.
3arps3HeHne BO3AYIIHOM cpeabl. OXpaHa Bo3Ayxa. 3arpsi3sHeHrue BOAHOM cpenbl. OXpaHa
BOAHBIX pecypcoB. Paspymenue mouBbl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHneHue
KJIUMarTa.

AHTpOIIOTEHHOE BO3JCHCTBUE HA PACTUTENBHBIM M JKABOTHBIM MHp. OxpaHa
PACTUTEIBHOIO U )KMBOTHOTO MUpa. OCHOBHBIE MPUHLUIIBI OXpaHbl pupoabl. KpacHsie
kauru. Oco6o oxpansiemole npupoansie Tepputopun (OOIIT). boranudeckue caasl U
300JIOTMYECKHUE TTApKH.

OCHOBHBIE TPUHIMUIBI YCTOMYMBOTO Pa3BUTHsS 4YEJIIOBEYECTBA M IPHUPOJBI.
PanmonansHO€ MPUPOAOIONIB30BAHNE U COXPAHEHHE OMOJOTHMYECKOro pa3zHooOpasus
3emun. OO1IME 3aKOHOMEPHOCTH I100ATBHBIX SKOJOTUYECKUX KpU3UCOB. OCOOEHHOCTH



COBPEMEHHOI'0 KPU3HCa U €r0 BEPOATHBIC MTOCIEACTBHUS.

Pa3BuTne METOAOB MOHMTOPHMHIA Pa3BUTHsA OIACHBIX TEXHOTCHHBIX IIPOLIECCOB.
CucmemHvle uccie008anus nepexooa K pecypcocbepezaroujeli u KOHKYpeHmocnocooOHou
oHepeemuke.  buonocuueckoe  pasnoobpazue u  oOuopecypcvl. Hayuonanvhvie
UHGoOpMayUoHHble cucmeMbl, obecneuusaouue 00CmMyn K UHPopmMayuu no coOCMosTHUIO
omoenvbHblX 8u006 u dxocucmem. OCHOBbL IKOpeadburumayuy IKocUcmem U cnocobos
OopbOBI ¢ Ouonospedcoenusmu. PekoHcmpykyus MOPCKUX U HA3EMHbBIX IKOCUCTIEM.

JleMoHCTpanyu

Tabmuupbl 1 cxeMmbl: «3arpsi3HeHHE aTMochepbl», «3arpsi3HeHHe TUAPOCHEPH»,
«3arpsizHenue nouBby, «llapHukoBsiil 3ddexT», «Ocob0 oxpaHseMble MPUPOIHbIE
TeppuTOpUn», «MoOaenn yrpasisseMoro MUpay.

Oo6opynoBanmue: Gororpadun 0XpaHIEeMbIX PACTEHUHN U )KUBOTHBIX KpacHO KHUTH
Poccuniickon @enepanuun, KpacHoi KHUTH pETHOHA.

IHJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBbI
11O BUOJIOTUH HA YPOBHE CPEJAHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUs K pe3yIbTaTaM OCBOSHHUS 00yYarOIIMMUCS
nporpaMMm CpeHero oOmero oOpa3oBaHUsA: JUYHOCTHBIE, METANpEeIMETHbIE U
IIPEAMETHBIE.

B cTpykType JMYHOCTHBIX pe3yJbTAaTOB OCBOCHHUS MPOTpaMMbl MO OHOJOTHUU
BBIZICJICHBI  CJICAYIONIME COCTABISIONIME: OCO3HAHHE OOYYaIOIMUMHUCSI POCCUNCKON
IPaXIaHCKOM HWJAEHTUYHOCTH — TOTOBHOCTHM K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPEICIICHUI0, HAIMYUE MOTHUBAIIMU K OOYYEHHIO OMOJIOTHH, IEJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTH HA OCHOBE KIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAAUIUK  pa3BUTHS  OMOJIOTMYECKOTO0  3HAaHWS, TOTOBHOCTH
U CIIOCOOHOCTHh O0YYaIOIIUXCSl PYKOBOJICTBOBATHCS B CBOCH JESATEIHHOCTH 1IEHHOCTHO-
CMBICIIOBBIMU YCTAaHOBKAaMHM, TPUCYIIUMH CHUCTEME OHOJIOTMYECKOT0 OOpa30BaHUs,
HAJIMYKME TPABOCO3HAHUS DKOJOTUYECKON KYIbTYpbI, CIIOCOOHOCTH CTaBUTh IEIH U
CTPOUTH )KU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPAaMMBI MO OHOJIOTMH JOCTUTAIOTCS
B €IUMHCTBEYUYEOHOI M BOCHUTATEIbHOW  JICSTEIBHOCTA B  COOTBETCTBHM

C TPAAUIMOHHBIMU POCCUHUCKHUMH COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMU U JTyXOBHO-
HPaBCTBCHHBIMU I[EHHOCTSIMU, TPUHATHIMA B OOIIECTBE IpaBUIaMU U HOPMaMH
MOBEJCHUA M CHOCOOCTBYIOT —IMIpOLECCaM  CaMOIO3HAHMs, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, PA3BUTHUS BHYTPEHHEH MO3UIMU JIUYHOCTH, MATPUOTU3MA U YBAKCHUS
K 3aKOHY U TPaBONOPSAKY, YEITOBEKY TpyJa M CTaplieMy MOKOJECHHUIO, B3aUMHOTO
yBaXXEHHUsA, OEpEeKHOTO OTHONIICHUS K KyJIbTYpHOMY HACIEIUI0 W  TPATUIHUAM
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickon Penepanuu, pUpoae U OKPYkKAKOIIEN Cpee.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI y4eOHOro mpeaMera «buoaorus» J0JKHBI
OTpakaTb ~ TOTOBHOCTh M  CIIOCOOHOCTh  OOYYArOIIMXCS ~ PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX



OpPHUEHTALIN, TO3UTUBHBIX BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOUINX TPAAUIIMOHHBIM
IEHHOCTSIM POCCHMCKOTO OOIIEeCTBa, PACHIMPEHUE KXU3HEHHOTO OIbITa W ONbITa
NEATEIBHOCTH B IPOLIECCE PEANM3AalMM OCHOBHBIX HANPABICHUM BOCIHUTATEIBHOU

JEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa’kaIaHCKOr0 BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh TPAKIAHCKOW MO3MIMUA OOYdYaroIIerocs Kak aKTHBHOTO H
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 0OIIECTBA;

OCO3HaHWE CBOMX KOHCTHUTYIIMOHHBIX TPaB W OO0S3aHHOCTEH, YBaKEHHE 3aKOHA
Y TIPaBOTNIOPSITIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOHM JEATEIHHOCTH INPH CO3JaHWU YYCOHBIX
IIPOEKTOB, PEIICHUH YYEOHBIX M TO3HABATEIbHBIX 3a7a4, BHIMOJIHCHUN OHOJIOTHUSCKUX
IKCTICPUMEHTOB;

CIIOCOOHOCTH OMpPEAEIATh COOCTBEHHYIO IMO3UIMIO MO OTHOUICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATSH €€;

YMEHUE VYYHTHIBATh B CBOUX JICUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIOACH C pPa3HBIMH YOCKICHUSAMH, KYJIbTYPHBIMH IICHHOCTSIMH H
COILIMAJIBHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHUYECTBY B MPOIECCE COBMECTHOI'O BBIMIOJHEHUS YUCOHBIX,
MO3HABATENIbHBIX U UCCJIEA0BATENIbCKUX 3a/1au, YBAKUTEILHOTO OTHOIIEHUS! K MHEHHUIO
OIIMOHEHTOB MIPHU OOCY>KJIEHUHN CITIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTH K T'YMaHUTAPHOU U BOJIOHTEPCKOM JEATEIILHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCUUCKON TpaKJaHCKOM HACHTUYHOCTH, MaTPUOTU3MA,
YBOKEHHUSI K CBOEMY HapoOIy, 4yBCTBAa OTBETCTBEHHOCTH Iepelx PoamHOM, ropaoctu
3a CBOM Kpal, CBOWO PonnHy, CBOW $3bIK W KYJbTYypy, NPOLUIOE M HACTOSAIIEE
MHOTI'OHAIMOHAJIBLHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOUIEHWE K NPHUPOJHOMY HACIEAUI0O U TMAMSATHUKAM IPUPOJIBI,
NOCTHXKEHUM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ] POCCUNMCKUX YYEHBIX B CTAaHOBJIICHHE M Pa3BUTHUE
OMOJIOrMH, TOHUMaHUS 3HauY€HUs OMOJIOTMU B MO3HAHWUU 3aKOHOB IPUPOJIBI, B JKU3HU
YeJI0BEKa U COBPEMEHHOIO 00IIECTBa;

uaeliHas YOEeXIEHHOCTb, TOTOBHOCTb K CIY)XEHHIO U 3amure OredecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:
OCO3HaHue JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpMHUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHM S, STUUECKOTO MOBEICHMUS,
CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;
OCO3HAHME JUYHOTO BKJIAJIa B TOCTPOCHHUE YCTOMUUBOTO OyAYIIEro;
OTBETCTBEHHOE OTHOUICHHWE K CBOUM POJMUTEIAM, CO3JIaHUI0 CEMbUM HA OCHOBE
OCO3HAaHHOTO MPUHSATHS LUEHHOCTEN CEMEWHOM XU3HU B COOTBETCTBUHU C TPAIAULUSIMHU



HapoaoB Poccuu;

4) 3CTEeTHYeCKOro BOCIIUTAHNS

9CTETHYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYash ACTETHKY ObITa, HAy4YHOIO |
TEXHUYECKOI'0 TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHHUA;

MOHUMaHKE SMOIMOHATIBHOTO BO3JICHCTBHS JKHBOW HPUPOABI M €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B pa3HBIX BHIaX HCKYCCTBA, CTPEMJICHUE ITPOSBIIATh
Ka4yeCTBa TBOPUYCCKOM JTHUHOCTH;

5) ¢pu3nyeckoro BocnuTaHus, GOPMHUPOBAHNS KYJIbTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

NOHMMaHUE W peanu3alys 370pOBOro U 0e30macHoro odpasa >KU3HM (30pOBOE
NUTaHUE, COOJIIOICHNE TUTHEHUYECKUX TMPaBHJI M HOPM, COANaHCHPOBAHHBIN PEXUM
3aHATUN U OTIBIXA, PEryJsipHas pu3ndeckas akTUBHOCTb), OEPEXKHOr0, OTBETCTBEHHOI'O
U KOMIIETEHTHOI'O OTHOIIEHUS K COOCTBEHHOMY (DHU3UYECKOMY M ICUXHUYECKOMY
3I0POBBIO;

MMOHUMaHUE LIEHHOCTH MpaBUJ MHAUBUAYAIBHOTO U KOJUIEKTUBHOIO O€30MacCHOIO
IIOBEJCHUS B CUTYALUAX, YTPOXKAKOUIUX 310POBBIO U KU3HHU JHOJEH;

OCO3HaHWE TMOCIEACTBUA M HENPUATHS BPEIHBIX MPUBBIYEK (YIMOTpeOaeHus
aJIKOTr0JIsl, HAPKOTUKOB, KYpPEHHUS);

6) TPy 10BOT0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HAHUE LIEHHOCTH MacTEPCTBA, TPYIOIO0HE;

TOTOBHOCTh K aKTUBHOM JEATENBHOCTH TEXHOJOTHYECKOW H  COIMAIbHOM
HAIpaBJIEHHOCTH, CHOCOOHOCTh HWHUIMHPOBATh, IUIAHUPOBATH U CaMOCTOSTEIBHO
BBITIOJIHATH TaKYyIO I€SITEIIbHOCTD;

UHTEpEC K pas3IuuHbIM cdepaM NpodecCHOHATBHON NEATEIbHOCTH, YMEHHE
COBEpIIIaTh OCO3HAHHBIN BBHIOOp OymyIie mpodeccuu U peain30BbIBaTh COOCTBEHHBIC
YKU3HCHHBIC TIJIaHbL;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEH JKU3HU;

7) 3KOJIOTHYECKOT0 BOCTIUTAHUS:

HKOJIOTMYECKU 1eIeCO00pa3HOe OTHOUIEHHE K MPUPOAE KaK HCTOYHHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYILIECTBOBAHUSI;

HOBBIIIEHUE  YPOBHS  DKOJIOTUYECKOM  KyJIbTYypbl:  NPHOOpETEHHE  OIbITa
IIJJAHUPOBAHHUSL MTOCTYIIKOB M OLICHKH MX BO3MOXKHBIX IOCJIEACTBUMU I OKPYKAIOLIEH
Cpelpbl;

OCO3HaHUE III00ATBFHOTO XapaKTepa SKOJOTHUYECKHUX MPOOIeM U ITyTel UX PeleHus;

CIIOCOOHOCTh KCIOJIB30BaTh MPUOOpPETaeMble MPU U3YYEHUH OMOJIOTHM 3HAHUS U

YMEHUS TIPU pEUIEHUHU POOJIeM, CBSI3aHHBIX C PAlMOHAIBHBIM MPUPOIONOIb30BAHUEM
(cobmoneHre TpaBWJI TOBEIEHUST B TPUPOAE, HANPABIECHHBIX Ha COXpPaHEHHUE
paBHOBECHUS B DKOCHCTEMAaX, OXpaHy BUOB, SKOCUCTEM, Orochepsl);

AKTUBHOE HEIPUATHE ACUCTBUN, IPUHOCAIIMX BpEI OKPYNKAIOLIEH IPUPOLHOU
cpele, yMEHHE NPOTrHO3UPOBATh HEOIATrONPUSATHBIE SKOJIOTMYECKHE TOCIEICTBUS



PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIMYME€ PAa3BUTOTO HKOJOTMYECKOTO MBIIUICHHS, JKOJOTHYECKOM KYJIBTYPHI,
ONBITA JIEATENBHOCTH 3KOJIOTMYECKOW HANPaBJICHHOCTH, YMEHHsI PYKOBOJCTBOBATHCS
MMM B IO3HABaTEJIbHOW, KOMMYHUKAaTUBHOW M COLIMAIBHOM ITPAKTUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTHYECKOMN AEATEIBHOCTH IKOJIOTUYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOT0 TIO3HAHMS:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd W OOINECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJNOTEe KYJBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;
COBEPIICHCTBOBAHUE SI3BIKOBOM M UWTATEIIbCKOM KyJIbTYpbl KaK CpElICTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMMAaHUE el ()UKH OMOTOTHH KaK HAyKH, OCO3HAHUS €€ posid B (GOPMUPOBAHUN
pallMOHANIBHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUU IIEJIOCTHOTO  MPEJICTABICHUS
00 OKpY’KalollleM MHpE KaKk O €IMHCTBE MPUPOJIbI, YETIOBEKA U OOILECTBA, B MO3HAHUH
OPUPOJIHBIX 3aKOHOMEPHOCTEH M pelmeHUuH NpoOJeM COXPAHEHUS MPUPOIHOIO
paBHOBECHS;

yOeXKAEHHOCT, B 3HAYUMOCTH OWOJNIOTMH JJIi COBPEMEHHOW IMBHJIM3AIINU:
o0OecrieueHrss HOBOTO YPOBHS Ppa3BUTHS MEAMIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX pEelIaTh PECYpPCHBbIE MPOOJIEMBbl Pa3BUTHS YEJIOBEUYECTBA,
noucka IyTed BbIXOJA M3 TJI00ANbHBIX JKOJOTMYECKUX MpodiIeM U obecreyeHus
nepexofa K YCTOMYHMBOMY pPa3BUTHIO, PAIIMOHAIBLHOMY HCHOJIB30BAHUIO MPUPOIHBIX
pecypcoB 1 (POPMHUPOBAHHUIO HOBBIX CTAaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B TMOJIyYEHUU OMOJIOTUYECKUX 3HAHUI B LIEJISX MOBBIIICHUS
oOmIeil KyJIbTYphbl, €CTECTBEHHO-HAYYHOH TPAaMOTHOCTH, KaK COCTaBHOM YacTu
(GYyHKIMOHATBFHOM TPAaMOTHOCTH  OOydamommxcsa, GOpMHUPYEeMON MpuU HU3YYECHUU
OnoIoTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB TMO3HAHMS, HCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH MCIOJIB30BATh MOJyYyaeMble 3HAHUS JJIA aHalln3a U O0BSICHEHUS
SIBIICHUN OKPYKAIOIIETO MHUpPa M MPOUCXONANMX B HEM M3MEHEHUH, YMEHHE [elaTh
00OCHOBaHHBIE 3aKJIOUCHHUS HAa OCHOBE HAy4HBIX (DaKTOB M HMMEIONIUXCS JTaHHBIX
C LIEJIbIO TIOJTYYEHHUSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO UCIIOJIb30BATh OMOIOIMUECKHUE 3HAHUS [Tl PEILICHUS
po0JIeM B peasTbHBIX KU3HCHHBIX CUTYaIIUSX;

OCO3HAaHWE LEHHOCTH HAay4yHOH JAeSITeTbHOCTH, TOTOBHOCTH OCYLIECTBIIATH
MPOEKTHYIO M UCCIIEA0BATENBCKYIO IEATEIHbHOCTh MHANBHUIYAJIbHO U B TPYIIIE;

TOTOBHOCTH M CITOCOOHOCTH K HETIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPA30BaAHMIO,
K aKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUMU 1O OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yiabTaThl OCBOECHUA YyueOHoro mpeamera «buonorusy»



BKJIFOYAIOT:  3HAYUMbIE Ui  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOIIUXCS
MEXIMCIMIUIMHAPHBIE (MEXIPEIMETHBIC) OOIeHayYHbIe TOHATHS, OTpaKarollue
1[ETTOCTHOCTh HAYYHOW KapTHUHBI MUpPa U CIIEHU(PUKY METOJ0B TO3HAHUS, UCIIOJIb3YEMBbIX
B €CTECTBEHHBIX HayKaX (BEIIECTBO, PHEPTHs, SIBIICHHUE, MPOLECC, CUCTEMA, HAYYHBIH
dbakT, TPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEIOBaHNUE,
HaOIIOICHNE, M3MEPEHNE, DKCIIEPUMEHT U IPYTHUE); YHUBEPCAITbHBIC YIeOHbIE JEHCTBUS

(mo3HaBaTeIbHBIE, KOMMYHUKATHUBHBIE, PETYJISITUBHEBIC), oOecrieuynBaronme
dbopmupoBaHue (PYHKIMOHAIBHOW TPaAaMOTHOCTH M  COLMAJIIBHOM  KOMIIETCHIIMH
00y4aroXcs; CIIOCOOHOCTB oOy4aromuxcs HCITI0JIb30BaTh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIC, MHPOBO33PEHUECKHE 3HAHWS W YHHUBEpCaJbHbIE Yy4eOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COMAIBHOMN ITPAKTHKE.

B pesynbTate m3ydeHus OMONOTMHM Ha YPOBHE CpPETHETO OO0Iero oO0pa3oBaHMS
y oOyuaromerocsi 0yayT chOpMUPOBaHBI MO3HABATEIbHBIC YHUBEPCAIbHBIC YYCOHBIC
JEUCTBUS, KOMMYHUKATHUBHBIE YHUBEpCaJIbHbIC Yy4e€OHbIE JCUCTBUS, PETYJIATUBHBIC
YHUBEpCaIbHBIC YIeOHBIC TCHCTBUS, COBMECTHAS JICSITCIIBHOCTb.

Ilo3HaBaTesibHbIe YHUBEpPCAJIbHbIE Y4eOHbIe NeCTBUS
Bba3oBble Jornyeckue 1eiicTBUA:

CaMOCTOATENbHO (DOPMYIUPOBATh U AKTYAJIM3UPOBATH MPOOJIEMY, paCCMaTPUBAThH
€€ BCECTOPOHHE;

MCIIOJIb30BaTh IIPU OCBOCHUU 3HAHUU NMPHUEMBI JOTMYECKOTO MBILUICHUS (aHAIW3a,
CUHTE3a, CpaBHEHUS, KJIaccuukaimu, 000011eH s ), pACKPBIBATh CMBICT OUOJIOTUUECKUX
HNOHATUN (BBLACNATh HUX XapaKTepHbIE NMPU3HAKHU, YCTAaHABIMUBATH CBSI3U C JAPYTUMU
MOHSTHSIMH );

ONpENENATh LENH IeATETbHOCTH, 3a1aBasi apaMeTpbl U KPUTEPHUH UX JOCTUKEHUS,
COOTHOCHUTB PE€3YJIbTaThl IEATEIBHOCTH C IIOCTABJIICHHBIMU LEISMU;

MCII0JIb30BaTh OMOJIOTUYECKUE TOHATHS 17151 00BsICHEHUS (DAKTOB U SIBJICHUH KUBOU
IIPUPOJIBI;

CTPOUTbH JIOTUYECKUE PacCyXIeHUs (MHAYKTUBHBIE, A€TyKTUBHBIE, [0 aHAJIOTUN),
BBISIBJIAITH 3aKOHOMEPHOCTH M NPOTUBOPEYMST B PACCMAaTPUBAEMBIX  SIBJICHUSX,
(GOopMyIMpPOBATH BHIBOJIbI M 3aKIIOUYEHUS;

MPUMEHATh CXEMHO-MOJIETIbHbIE CPEICTBA JI MPEJCTABICHUS CYIIECTBEHHBIX
CBS3€H M OTHOLUEHUHN B M3y4aeMbIX OMOJIOIMYECKUX 00BEKTaX, a TaKKe MPOTHUBOPEUUI
pa3HOro poJia, BRISIBICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHKAX;

pa3pabaThiBaTh IUUIaH pEIIEHUs NpoOJeMbl C Y4E€TOM aHajau3a HMMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIE€SITEIIBHOCTh, OLICHMBATh COOTBETCTBHE pE3YJIbTaTOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJMHHUPOBATh U BBINOJIHATH pabOTy B YCIOBHSX PeajbHOr0, BUPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIUICHUE TTPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Bba3oBnle ucciaeaoBaTe/LCKHe AeCTBUSA.



BIIQJICTh HABBIKAMH YYEOHO-HMCCIEAOBATEICKOM W TMPOEKTHON JESTEIHHOCTH,
HABBIKAMH pa3pelleHus NpoobiieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
IIOMCKY METOJO0B PEHICHHS MPAKTHYECKUX 337a4, NPUMECHEHUIO PA3JIUYHBIX METOJOB
MO3HAHUS;

KCTOJI30BaTh PA3JIUYHBIEC BUbI AEATEIBHOCTH IO MOJYYEHUIO HOBOT'O 3HAHHUS, €T0
MHTEpHpETaluu, MPeoOPa30BAHUIO U IPUMEHEHHUIO B YUEOHBIX CUTYaIMSIX, B TOM YHCIIE
MIPU CO3/ITaHUH YYEOHBIX U COLUATIBHBIX TPOCKTOB;

dbopMHupOBaTh HAYYHBIA THUMN MBIIUICHUS, BJIAJICTh HAYYHOW TEPMHUHOJOTHEH,
KJIFOYEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTH B (OPMYITUPOBATH COOCTBEHHBIC 331a91 B 00pa30BaTEIILHOMN EATEILHOCTH
Y KU3HEHHBIX CUTYaILUsX;

BBISIBJISITh TIPUIMHHO-CJICJICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 3374y, BBIIBUTATh
TUNoTe3y €€ penieHus, HaXOJUTh aprYMEHTHI ISl I0Ka3aTeIbCTBA CBOUX YTBEPKICHUH,
3a]1aBaTh MapaMeTPhl U KPUTECPUH PEIICHUS;

aHAJIM3UPOBATh TOJIYYCHHBIC B XOJE PEIICHUS 3a7a4d pPe3yIbTaThl, KPUTHUECKH
OILICHUBATh X JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

J1aBaTh OLIEHKY HOBBIM CUTYaIIUsIM, OIIEHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH IIeJICHANPABICHHBINA TTOUCK IEPEHOCA CPENICTB M CITOCOOOB ACHCTBHUS
B MpOo(hEeCCUOHAIBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAHHUS B TIO3HABATEIBHYI0 M TPAKTUYECKYIO 00JacTH
KU3HEEATEIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS M3 PAa3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIE UJICH, NTPEJIaraTh OpUrHHAIBHBIC TOAXObI U PEIICHUS, CTABUTh
poOJIEMBI U 3a/1a4H, TOMYCKAOIINE aJTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaunmei:

OPUEHTHUPOBATLCS B PA3MUYHBIX HCTOYHHKAX HHMOpmaiuu (TeKcTe ydeOHOTro
nocoOus1, HayYHO-TIOMYJISIPHON JIUTepaType, OMOJOTUYECKUX CIIOBAPSX U CIIPABOYHHUKAX,
KOMIBIOTEPHBIX 0azax JdaHHBIX, B VHTEepHeTe), aHaau3upoBaTh HHPOpPMAIIUIO
Pa3TUYHBIX BUAOB U (DOPM TPECTaBICHUS, KPUTHICCKU OIICHUBATH €€ TOCTOBEPHOCTD U
HEMPOTUBOPEUNBOCTD;

(dbopMyIHpOBaTH 3aMPOCH] U MPUMEHSTh Pa3JIMUYHbIE METO/IbI IIPU TTOUCKE U 0TOOpE
ounosiornyeckor nHPopmaru, He0OXOAUMOM ISl BEITIOJIHEHUST yU€OHBIX 3a/1a4;

nmpuoOpeTaTh  OMBIT  HWCIHOJIB30BaHUS  WH(OPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATh KYJbTYPY AaKTHMBHOTO WCIOIB30BAHMS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEIIbHO BHIOMPATHh ONTUMAJIbHYIO (JOPMY TIPEICTABICHUS] OMOJIOTUYECKOM
uHpopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTOE);

MCIIOJIh30BaTh HAYYHBIN SI3BIK B KAYECTBE CPEJICTBA MPHU PabOTe C OMOIOTHIECKOM
uHdopMaIuen: TpPUMEHSITh XUMHUYECKHe, (U3NYeCKHe M MaTeMaTH4YeCKHue 3HAKH U
CUMBOJIBI, hOpMYITBl, a00peBUaTYpy, HOMEHKJIATYPY, UCIIOJIH30BATh U MPE0OPa30BHIBATH
3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH,



BIIQJICTh HABBIKAMH PACIIO3HABAHUS W 3alIUTHI HH(pOpMAIUH, WHPOPMAITMOHHOM
0€30I1aCHOCTH JIMYHOCTH.

KoMmyHukaTUBHBIE YHUBEpPCAJbHbIC y4eOHbIe eiCTBUS

Oo0enne:

OCYIIECTBIISITh KOMMYHHKAIIMM BO BCeX cdepax >XW3HU, aKTHBHO yYacTBOBATh
B JUAJIOTe WM JUCKYCCHH TIO CYIIECTBY OOCyXaaemMol TeMmbl (yMEHHE 3alaBaTh
BOIIPOCHI, BBICKA3bIBATh CY)KJICHHSI OTHOCUTEIIPHO BBITIOJIHCHHSI TpEJIaraeéMou 3a1adw,
YYHUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIIUN NPYTUX YYaCTHUKOB JTUAJIOTa WITU
JTIUCKYCCUH);

pacrno3HaBaTb HEBEpOaJbHbIE CpPEACTBA  OOILIEHUS, [OHUMAThb 3HAYEHHE
COLIMAJIbHBIX 3HAKOB, NMPEANOCHUIOK BO3HMKHOBEHMS KOH(DIMKTHBIX CUTyallUd, YMETb
CMSTYaTh KOH(JIUKTHI U BECTU NIEPETOBOPHIL;

BJIAJETh PA3IUYHBIMH CHOCOOAMU OOIIEHWS W B3aUMOJECHCTBUSA, NOHHUMATH
HaMEpPEHUs JPYruX JIOJCH, MPOSBIATh YBAKUTEIbHOE OTHOIIEHHE K COOECEIHUKY U
B KOPPEKTHOU PopMe (hopMyIupoBaTh CBOM BO3PAKEHHS;

Pa3BEPHYTO M JIOTUYHO U3JIaratb CBOK TOUKY 3PEHUS C UCIIOJIb30BAHUEM SA3BIKOBBIX
CpPEACTB.

CoBMecTHas1 1eATEIbHOCTD:

MMOHKUMATh U UCTIOB30BaTh MPEUMYIIIECTBA KOMaHIHON U MHIUBUAYAJIBHOU PabOThI
MIPU PEIICHUU OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTb MPUMEHEHUS
rpynmnoBbIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUN yueOHOH 3a1auH;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX ACHUCTBUM C Y4ETOM OOIIMX HHTEPECOB
Y BO3MOKHOCTEH Ka)KJI0TO WieHa KOJIEKTHBA;

NPUHUMATH L€ COBMECTHOM AEATEIbHOCTH, OPIraHU30BbIBaTh U KOOPJUHUPOBATH
JIEUCTBHUS MO €€ TOCTHKEHUIO: COCTABJIATH IIJIaH AEHCTBUN, pACTIPEAECTATH PO C YUIETOM
MHEHUN yYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM PaOOTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJIAJa M KaXKJOIO0 yYaCTHHMKA KOMAaHJIbl B OOIIMIA
pE3yNbTAT MO Pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OILIEHWBATh MAEUM C T[O3WIMU HOBHU3HHBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIISITh MTO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3IMYHBIX CUTYaIIUSX,
MPOSIBJISITH TBOPUYECTBO M BOOOPAKEHUE, OBITH MHUITMATUBHBIM.

PeryasiTuBHBbIE YHHBEpCAJIbHbIE Y4eOHbIEe NeHCTBUA

Camoopranm3amnus:

UCIIOJIb30BaTh OWMOJIOTMYECKUE 3HAHUS IS BBISBICHUS MPOOJIEM M UX pEIICHUs
B KU3HEHHBIX M YUCOHBIX CUTYaIIMSIX;

BBIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHWUM IIEJIEBBIE U CMBICIIOBBIC YCTAaHOBKHU
B CBOMX JEUCTBUSX U MOCTYIKAX MO OTHOIICHUIO K KHUBOM MPUPOJIE, CBOEMY 3J10POBbIO



Y 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIBHO ~ OCYHIECTBJISITh [MO3HABATEIIBHYI) JEATEIbHOCTb, BBISBIISITH
npoOJIeMBbl, CTaBUTh W (HOPMYITUPOBATH COOCTBEHHBIE 3aMadll B 00pa3oBaTEIbHOMN
JEATEIIbHOCTH M JKU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIbHO COCTaBIIATH IJIaH pEelIEHUs MPOOJEMBbI ¢ y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHHIA;

J1laBaTh OLICHKY HOBBIM CUTYyallUsM;

pacIIMpsATh paMKH YI€OHOTO TIPeIMETa Ha OCHOBE JINYHBIX TPEAOUTEHH;

JienaTh OCO3HAHHBIA BBIOOP, ApPTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBATh (POPMUPOBAHUIO W TPOSIBICHUIO HIMPOKOW SPYIUIMU B PA3HBIX
0o0JacTsAX 3HAHWM, IMOCTOSIHHO TOBBINIATh CBOM 0OOpa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJa/IeTh HaBbIKAMM IO3HABATEIbHON pe(dIEKCUU KaK OCO3HAHHUS COBEpLIAEMbIX
JNEUCTBUNA M MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHMi, UCIOJb30BATh
npuEMBI pedIEKCUH ISl OLIEHKU CUTYallMH, BBIOOpA BEPHOT'O PEILICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATh PELICHUS 110 UX CHUXKCHMUIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTHX IIPU AHATIU3E PE3YIbTATOB IEATEIbHOCTH;

IIpunsiTue ceds U APyrux:
IPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JJOCTOMHCTBA;
MPUHUMATh MOTUBBI M aQpTYMEHTHI APYTUX MPU aHAIU3E PE3YJIbTaTOB JACATEILHOCTH;
MpU3HABaTh CBOE MPaBO U MPaBO APYrUX Ha OIMIUOKHU;
pa3BUBaTh CIIOCOOHOCTH IMMOHUMATh MUP C TTO3HUIUHU IPYTOr0 YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIEC pe3yabTaThl OCBOCHUS COACPkKaHMsI ydeOHOTO mpeameTa «buomorusny
Ha YIyOJIEHHOM ypOBHE OPHUEHTHPOBAHBI Ha oOecrieueHue MpodUILHOTO OO0yYeHHUS
oOy4aronuxcst 6uonorud. OHM BKIIIOYAIOT: crienuduueckue Ajigs OMOJOTUU Hay4YHbIE
3HAaHWSA, YMEHHs M CHOCOOBI JCHCTBHI 1O OCBOCHHMIO, WHTEPIpPETAIUU U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBBIX 3HAHUNA U MX
NPUMEHEHUIO B PA3WYHBIX yUEOHBIX, a TaKK€ B peajbHBIX JKU3HCHHBIX CHUTYAIlHsIX.
[TpenmMeTHbIE pe3yabTaThl IPEACTABICHBI 10 TOAAM U3YUYCHHUS.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS YueOHOTO TipeameTa «buonorus» B 10 kiacce
JIOJIKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (POPMUPOBAHUMU E€CTECTBEHHO-HAYYHON KAPTHUHBI MHUpPA, B MO3HAHWU 3aKOHOB



OpPUPOJbI U PELIEHUH MpoOJeM palMOHAIBHOIO MPHUPOJIONOIb30BAaHUSA, O BKJIAJE
POCCHUICKUX U 3apyOekKHBIX YUEHBIX B pa3BUTUE OMOJIOTUY;

BJIQJICHUE  CHUCTEeMOW  OHMOJIOTMYECKMX  3HAHWM,  KOTOpas  BKJIIOYAeT:
OCHOBOITOJIAraloIre OUOJIOTMYECKUE TEPMUHBI U TOHATHUSL (KU3Hb, KIETKA, OpPTraHu3M,
MeTaboIM3M, TOMEOCTa3, CaMOPETYIISALNS, CaMOBOCIIPOM3BEICHNE, HACIEACTBEHHOCTD,
U3MEHYUBOCTh, POCT M pa3BUTHUE), OHUOJOTHYECKHE Teopur (KJIETOYHAs TEOpHUs
T. IIIBanna, M. Illneinena, P. Bupxosa, XxpoMocOoMHas Teopusi HACIEICTBEHHOCTH
T. Moprana), yuenus (H.W. BaBunoBa — 0 1ieHTpax MHOTooOpasusi U MPOUCXOKIACHUS
KyJIbTYPHBIX DPACTeHMI), 3aKOHbI (€IuHOOOpa3us MOTOMKOB IE€PBOrO TOKOJICHHUS,
pacIEIUICHHs,, YHCTOTBI TaMeT, HE3aBUCUMOro HaciemoBanus [.  Mengens,
TOMOJIOTHYECKHUX PSAJIOB B HACleICTBEHHOM n3MeHunBoctu H.W. BaBuiioBa), mpuHIUIIBI
(KOMILJIEMEHTapPHOCTH );

BJIQJICHUE OCHOBHBIMM  METOJJaMH HAYYHOIO I[IO3HAHUSA, HCIOJIb3yEMbIX
B OHOJOTHYECKUX HCCIEAOBAHUSAX JKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
Ha0JII0/IEHUE, SKCIIEPUMEHT);

YMEHHUE BBIICIATh CYIIECTBEHHBIC NPU3HAKUA: BUPYCOB, KIETOK IPOKAPHUOT M
AYKapHoT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHCJE OakTepui,
rpu0OB, pacTEHUM, JKUBOTHBIX M YEJOBEKA, CTPOEHUS OPraHOB U CHCTEM OpPraHOB
pacTeHui, >KMBOTHBIX, 4YEJIOBEKAa, MPOLECCOB >KU3HEIACATEIBHOCTH, IPOTEKAIOLIUX
B OpraHM3Max pacTeHHil, )KUBOTHBIX U YEJIOBEKa, OMOJIOIMUECKUX IPOLECCOB: OOMEHa
BelIeCTB (MeTaldoyii3M), MPEBpPALEHUS SHEPruH, OpOKEHUs, aBTOTPOPHOrO U
reTepoTpo(PHOro TUIIOB MNUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, MeHo3a,
ramMeToreHe3a, 3MOpPUOTeHe3a, IOCTAMOPHOHAIBLHOTO  Pa3BUTHUS, PA3MHOXKEHUS,
WHJMBUAYAJIILHOTO PpAa3BUTHS OpraHn3Ma (OHTOT€HE3a), B3aWMOJICUCTBUS T'€HOB,
rereposuca, UCKyCCTBEHHOTO 0TO0pa;

YMEHUE YCTaHAaBIMBAaTh B3aUMOCBS3M MEXIYy OpPraHOMJAMH KIETKM U UX
GyHKIUSIMHE, CTPOCHUEM KJIETOK Pa3HBIX TKaHEW M WX (PYHKIUSMU, MEXKITY OpTaHaAMH U
CUCTEMaMHU OPTraHOB Yy PACTEHHM, >KUBOTHBIX WU YEJOBEKA U HUX (PYHKIUSAMHU, MEXIY
CUCTEMaMHU OPraHOB M MX (YHKUHUAMH, MEXAY 3TaraMd OOMEHa BEIIECTB, dTanaMu
KJIETOYHOTO IIMKJIA M JKU3HEHHBIX ITUKIOB OPraHU3MOB, ATalaMu 3MOPHOHAIBHOTO
pa3BUTHS], TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIOM U (paKTOpaMu cpeibl OOUTaHUS;

YMEHUE BBISIBISATh OTJIMYHUTENbHBIE TPU3HAKK JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHu, )KUBOTHBIX U YEJIOBEKA;

YyMEHUE  MCIOJIb30BaTh  COOTBETCTBYIOLIME  apPryMEHThI,  OHOJIOTMYECKYIO
TEPMUHOJIOTHI0O M CHUMBOJIMKY [UJISl JI0Ka3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CUCTEMAaTUYECKUX TPYIIIT;

yMEHHE peliaTh OMOJIOTUYECKHE 33/1a4H, BBISIBIISITh MPUYUHHO-CIICJICTBEHHBIE CBSI3U
MEXIY MCCIIEyeMbIMU OMOJOTMYECKUMH IPOLIECCAMU U SIBIICHUSIMHU, JI€JIaTh BBIBOJIbI U
MPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBITMOJIHSATH JIA0OPATOPHBIE U MPaKTUYECKUE PabOThI, COOII0IATh MpaBHIia
npu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

yYMEHHUE BBIIBUTATh TMIIOTE3bI, MPOBEPATh UX IKCIEPUMEHTAIBHBIMU CPEAICTBAMM,



dbopMyIHpys 1eNTb WCCICIOBAHNSA, aHAIU3UPOBATh MOJYUYCHHBIE PE3yIbTaThl U JCNIaTh
BBIBO/IbI;

YMEHHE Yy4YacTBOBaTh B Yy4eOHO-HCCIENIOBATEIbCKOW paboTe 1O OHONOTHH,
HKOJIOTUU U MEIUIIMHE, TPOBOAUMOM Ha 0a3e MIKOJIbHBIX HAYYHBIX 00IECTB, U TyOJIUYHO
MPEICTABIIATH MOJYYEHHBIE PE3YJIbTaThl HA YUCHUUECKUX KOH(PEPEHIIUSX;

YMEHHE OlLIEHHBATh ATUYECKHE ACHEKTHl COBPEMEHHBIX HCCIIEIOBAHUN B 00JacTH
Ovonorui W MeAMIMHBI  (KJIOHMPOBAaHHUE, MCKYCCTBEHHOE  OIUIOJ0TBOPEHHUE,
HaIpaBJICHHOE U3MEHEHUE T€HOMA U CO3/JaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYUIECTBJIATh OCO3HAHHBIM BBIOOp Oyaymed npodeccrnoHalIbHOM
JESITEIbBHOCTH B 00JacTH OHWOJOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUH,
CEeNIbCKOTO XO3SHCTBa, MHILIEBON MPOMBINUIEHHOCTH, YIAYOJIsITh MO3HABATEIbHBIN
UHTEpPEC, HAMpaBJICHHBIH Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOIIEH Npodeccuu u
IPOJOJDKEHHE  OMOJIOTMYECKOTO  00pa3oBaHUsl B OpraHU3aLMSIX  CPEIHEro
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUSI.

[IpeameTHbIE pe3ybTaThl OCBOCHUS YueOHOTo npeameta «buonorus» B 11 kmacce
JTOJDKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTH 3HAHWI O MECTE W POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (OPMHUPOBAHUU COBPEMEHHON E€CTECTBEHHO-HAYYHOW KapTUHBI MHpA,
B MO3HAHUM 3aKOHOB MPHUPOJBl U PEIICHUU YKOJOTUYECKHUX MPOOJIEM UYeJOBEYeCTBa, a
TaK)K€ B PEIIEHUH BOIIPOCOB PAIIMOHAILHOTO TPUPOAOIIONB30BaHUs, U B (HOPMHUPOBAHUHU
[IEHHOCTHOTO OTHOIICHMSI K TPHUPOJE, OOIIECTBY, YEIOBEKY, O BKJIAJE POCCUUCKHUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

yMEHUE BJIAJIETh CHUCTEMOM OHOJIOTMYECKHX 3HAaHUN, KOTOpas BKIIOYAET
OTIpeJICNICHHS] U TOHUMaHUE CYIIHOCTA OCHOBOIIOJIATAIOIINX OMOJIOTHYECKUX TEPMHUHOB
U TIOHATUH (BUI, dKOCHUCTeMa, Omocdepa), OMOJIOTHUECKHE TEOpHUH (DPBOJIOIMOHHAS
teopusi Y. JlapBuHa, cuHTeTHUECKast Teopus 3Boionun), yuenus (A.H. CesepuoBa —
0 MyTAX W HampamieHusx sBomooruu, B.M. Bepnaackoro — o Ouocdepe), 3aKoHbBI
(renetnueckoro pasHoBecusi [x. Xapau u B. BaitnOepra, 3apoapIlieBOro CXojcTBa
K.M. bopa), npaBuna (Muanmyma lO. JIubuxa, 3KOIOTHYECKON MUPAMUJIBI SHEPTHUH ),
runotessbl (runore3a «mupa PHK» V. I'unGepra);

yMEHHUE BIAJETh OCHOBHBIMU METOJAaMH HAyYHOTO TO3HAHUS, HCIOJb3yEeMbIMU
B OHMOJIOTMUECKHX HCCJICAOBAHUIX IKUBBIX OOBEKTOB M DJKOCHCTEM (OINHUCAHUE,
u3MepeHue, HaOMI0IeHUe, OJKCIEPUMEHT), CHoco0aMU BBISIBJICHUS U OIICHKHU
AHTPOIIOTCHHBIX N3MEHEHUH B IPUPO/IE;

YMEHUE BBIJIEISITH CYIIECTBEHHBIE TPU3HAKH: BUIOB, OMOT€OIIEHO30B, SKOCUCTEM U
orocdepsl, CTAOUIN3UPYIOMIETO, TBUKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOPA,
AJTONATPUYECKOTO0 M CHUMITATPUYECKOTO BHA000pA30BaHUS, BIUSHUS JBMKYIIUX CHIT
ABOJIIOIMM Ha TEHO(POHJ TMOMYJSINN, TPUCTIOCOOJIEHHOCTH OPTraHU3MOB K Cpeie
oOWTaHWs, YepeNIOBaHMs HAMPABICHUNA SBOJIONNH, KPYrOBOPOTAa BEIMIECTB U TMOTOKA
OHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTAHABIMBATH B3AMMOCBSI3H MEXK/Ty ITPOIIECCAMHE IBOJIOINU, IBUKYIITUMU



CHJIAaMH aHTPOTIOTE€HE3a, KOMIOHEHTAMH PA3JIMYHBIX SKOCUCTEM U MPHUCIOCOOICHUSIMU
K HUM OPTraHU3MOB;

YMEHHE BBISIBIIATH OTIMYUTEIbHbBIC TPU3HAKU KUBBIX CUCTEM, IPUCTIOCOOJIEHHOCTD
BUJIOB K cpefie OOMTaHMs, a0MOTHYECKMX M OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSI3€H OPTaHU3MOB B COOOIIECTBAX, AaHTPOIIOTCHHBIX M3MEHEHHI B 9KOCHCTEMAaX
CBOEU MECTHOCTH;

YyMEHHUE  MCIOJIb30BaTh  COOTBETCTBYIOIIME  apryMEHTBI,  OHOJOTUYECKYIO
TEPMUHOJIOTHUI0O M CHUMBOJUKY MJi1 JOKa3aTeIhCTBA POACTBA OPTraHU3MOB pPa3HBIX

CUCTEMATUYCCKUX TPYII, B3aMMOCBS3H OPTaHU3MOB U CpPEIbl OOWTAHUS, CIUHCTBA
Y4eJI0OBEYECKHX pac, HEOOXOAUMOCTH COXPaHSHHSI MHOTOOOPA3Ms BUIOB M YKOCHCTEM KaK
YCIIOBUS COCYIIIECTBOBAHUS TIPUPOJIBI U YETIOBEUECTBA;

YMEHHE pelaTh OMOJIOTHUECKHE 3a/1a49H, BBISBIISITh IPUIUHHO-CIICICTBEHHBIC CBSI3U
MEXIy UCCIIeyeMbIMA OMOJIOTUYECKUMHU TIPOILIECCAMU U SIBIICHUSIMH, JI€JIaTh BHIBOJIBI U
MIPOTHO3bI HA OCHOBAHUU TMOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIMOIHATE JJA0OpAaTOPHBIE U MPaKTUYECKUE PabOThI, COOIIOATh MpaBHIia
npu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIJBUTATh TUIIOTE3bI, TIPOBEPATh WX IKCIEPUMEHTAIBHBIMUA CPEACTBAMM,
dbopMynupys 1eTh UCCIEIOBAHUS, aHAIM3UPOBATh MOJYyYEHHBIC PE3YNbTaThl U JENaTh
BBIBO/IBI;

YMEHHE Y4YacTBOBaTh B Y4YEOHO-UCCIEAOBATEILCKOM paboTe 1o OHOJIOTHH,
HKOJIOTUU U MEIUIIMHE, TPOBOIUMON Ha 0a3e MIKOJIbHBIX HAYUYHBIX 00IECTB, U ITyOJIUYHO
MIPEICTABIIATH MMOTYyYEHHBIE PE3YyIbTAThl HA YICHUYECKUX KOHPEPCHITUX;

yMEHHUE OIICHUBATh THUIOTE3bl U TEOPUU O MPOUCXOKICHUU KU3HU, YEJIOBEKA U
YeJIOBEYECKUX pac, O TMPHUYMHAX, TOCIEACTBUSIX M CHOco0ax MpemnoTBpaIeHUs
rJ100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BbIOOp Oynaymied mnpodeccruoHamIbHOM
JIESITEIBHOCTH B O0JIACTH OWMOJIOTHH, SKOJOTHH, MPHPOAONOIB30BAHUS, MEAUIIMHBI,
OMOTEXHOJIOTUM, TICUXOJOTHUH, BETEPUHAPUHU, CEIBCKOTO XO3SHCTBA, MHINEBOU
MPOMBINIUICHHOCTH,  yrAyOJsATh  TO3HABATENbHBIA  HWHTEPEC,  HAMPaBJICHHBINA
Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIICH Mpodeccrur U MPOoA0HKEHUE OMOIOTHIECKOTO
o0pa3oBaHus B OpraHU3aIUsAX CPeAHEro npodecCHOHaIBHOTO U BBICIIET0 00pa30BaHMUsI.



TEMATHUYECKOE INIAHUPOBAHUE

10 KJIACC
No HaumenoBanne tem | KonmnuectBo OcHOBHBIE BUJIbI ACSITEIIBHOCTU
[IporpamMmmHOE coaepxaHue
/1 y4eOHOT0 npeamera 4JacoB 00ydJaronmxcs
1 | Tema «buoJIOTHs KaAK HAYKA»
1.1 | buonorus kak 1 CoBpemeHHast OMOJIOTHs — PackpsIBaTh cogepxkaHne TEPMUHOB U

KOMITJICKCHAsI HayKa
1 KaK 4acTh
COBPEMEHHOTO
oO1recTBa

KOMILIEKCHas Hayka. KpaTkast ucropus
pa3BuTHUs Ouosoruu. buongornueckue
HAyKU U U3y4aeMble UMU TIPOOIJIEMBI.
@yH/1aMEHTAJIbHBIE, TPUKIIAAHBIE U
MTOMCKOBBIC HAYYHBIC UCCIICAOBAHUS

B OMOJIOTHH.

3HadeHune 6MoJIoTuu B (GOPMUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIC C OMOJIOTHEH. 3HAUCHNE
OMOJIOTMY B IPAKTHYECKON
JIEATEeIIbHOCTH YEJIOBEKA: METUIIMHE,
CEJIIbCKOM XO3SICTBE,
MIPOMBIIJICHHOCTH, OXPaHE IPUPOIBI.
JemMoHCcTpanuu

[TopTpeTnl: ApuctoTens, Teodpacr,
K. JIunnen, JK.b. Jlamapk, Y. lapBun,
VY. T'apsen, I'. Menuens,

B.W. Bepnanckuu, WU.I1. [TaBnos,

MOHSITUI: HAYYHOE€ MUPOBO33PEHHUE,
Hay4Has KapTUHA MUPA, HAYYHBIH
METO/I, TUIIOTE3a, TEOPHSI, METOIbI
HCCJICJOBaHMS.

XapaxkTepu3oBaTh OUOJOTHUIO KaK
KOMILUIEKCHYIO HAyKy, €€ MECTO U POJIb
Cpeau APYTrUX €CTECTBCHHBIX HAYK.
O1eHnBaTh BKJIAJ OTCYESCTBEHHBIX
Y4YEHBIX B Pa3BUTHE OMOJIOTHH.
O1eHrBaTh POJIb OMOJTOTUYECKHIX
OTKPBITUM U UCCIEAOBAHUN B Pa3BUTUHU
HayKH{ U TPAKTUYECKOM JAeATETLHOCTH
JIFOJICH.

[lepeuncnsath mpodeccuu, CBI3aHHBIC

C COBPEMEHHOM OMOJIOTHEH.
[IpuBOIUTH IPUMEPHI MPAKTHUECKOTO
HCIIOIB30BaHUs JTOCTIIKEHUH OMOJIOTHH
B MEIUIINHE, CEILCKOM XO3SHMCTBE,
MIPOMBIIIJIEHHOCTH M OXPaHe MPUPO/Ibl




N.N1. Meunukos, H.1. BaBuios,

H.B. TumodeeB-PecoBckuid,

Ix. Yorcon, ®@. Kpuk, /I.K. benses.
Tabnuitel U cxembl: «CBsI3b OMOJIOTUH
C ApyruMHu Haykammy», «Crucrema
OHMOJIOTMYECKHUX HAYK»

Htoro yacos no teme 1
2 | Tema «’KuBble cucTeMbl M UX U3y4YeHUE»
2.1 | JKuBbie cCUCTEMBI U UX 1 JKuBble cucTEMBI KaK MPeaMeET PackpsIBaTh coziepkaHue TEPMUHOB

CBOMCTBA

u3ydeHus 6nonoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHUYECKOTO
COCTaBa, IUCKPETHOCTH U LEITIOCTHOCTb,
CJIO’KHOCTh U YIOPSAOUYECHHOCTh
CTPYKTYPBbI, OTKPBITOCTb,
caMOOpraHu3anus,
CaMOBOCIPOU3BEJICHNUE,
pa3apaxuMoCTh, U3MEHUYUBOCTb,

POCT Y pa3BUTHE.

JleMoOHCTpaL U1

Tabnuiel u cxembl: « OCHOBHBIE
MIPU3HAKY JKU3HWY, «bHOoJIornyeckue
cucTeMbl», « CBOMCTBA JKUBOM
MaTepUmn»

W IOHSATHI: )KMBas CUCTEMa, DJICMEHT,
MOJICUCTEMA, CTPYKTYPa; OTKPBITOCTb,
BBICOKAsI YIIOPSIZIOUEHHOCTb,
YIIPaBISIEMOCTh, UEPAPXUUYHOCTD.
XapakTepu3oBaTh CTPYKTYpy U
CBOMCTBA JKUBBIX CUCTEM, OTIINUHMS
XHMHYECKOI'0 COCTaBa 00BEKTOB JKUBOM
Y HEeXKUBOU MPUPOIBI, OOITUN TPUHIIUTT
KJICTOYHOM OpTraHU3aIuu KUBBIX
CHUCTEM.

CpaBHUBAaTH 0OMEHHBIE ITPOIECCHI

B HE)KMBOW W KUBOU MPHUPOJIE;
pPacKpbIBaTh CMBICI PEAKIIUM
MeTaboJIM3Ma.

OOBICHATH MEXaHU3MBI
CaMOPETYJISILINY )KUBBIX CUCTEM
Pa3IMYHOTO UEPAPXUUYECKOTO YPOBHS;
pPacKpbIBaTh CyTh IPUHIUIIOB




MOJIOKUTEIIBHON M OTPULIATEIIbHOM
00paTHOM CBSI3H.

AHanM3MpOBaTh CBOMCTBA
CaMOBOCITPOM3BEICHUS, pOCTa U
pPa3BUTHUSI OPTAHU3MOB

2.2

YpoBHeBas
OpraHu3anus KUBbIX
CUCTEM

YpoBHU OpraHu3aIuy )KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KIIETOYHBIH,
TKaHEBbIN, OPraHU3MEHHBIMN,
MONYJIILUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTE€OLIEHOTUUECKUT),
ouocdepnsiit. [Iporeccsi,
MPOUCXOIAIINE B )KUBBIX CHCTEMAX.
OcHOBHBbIE MTPU3HAKH KUBOTO. JKH3Hb
Kak (hopma CyIIeCTBOBaHUSI MaTEPUH.
Hayku, u3ydaroniye *«uBble CUCTEMBI
Ha Pa3HbIX YPOBHAX OpraHU3allHH.
N3yuyenue xkuBbIX cucteM. MeTo bl
ouosiornyeckoi Hayku. Habmonenue,
M3MEpPEHUE, SKCIIEPUMEHT,
CHUCTEMAaTHU3aLUs1, METAAHAIIN3S.
[TonsiTHE O 3aBUCUMOMN U HE3ABUCUMOM
nepemeHHou. [Inanuposanue
akcrepuMenTa. [locranoBka n
npoBepka runote3. Hynesas runoresa.
[TonsTHE BHIOOPKH H €€
JIOCTOBEPHOCTH. Paz0Opoc

B OMOJIOTHYECKUX JTaHHBbIX. O1eHKa

PackpsiBaTh coepxaHre TEPMUHOB U
MOHSATUIN: 0OMEH BEIIECTB U
IIPEBPALICHUE YHEPTUH,
CaMOBOCHPOU3BEJICHHUE,
CaMOperyJsiius, pa3BUTHE, )KU3HbD,
Hay4HbIN (haKT, HAYUHBIA METO/I,
npo0OiieMa, TUIIOTE3a, TEOPUsl, PABUIIO,
3aKOH.

ITepeuncnsaTh NpU3HAKK )KUBOTO.
XapakTepu30BaTb OCHOBHBIE YPOBHHU
OpraHU3alyHU KUBBIX CUCTEM U METOBI
OMOJIOTMYECKUX UCCIIEIOBAHUM.
OnuceIBaTh 0COOCHHOCTH,
XapaKTEPHBIE I KAXKI0T0 YPOBHS
OpraHu3alyu )KUBOTO.

Ha3piBaTh HayKH, N3y4YarOIINUE KUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHSX
OpraHHu3alNH.

CpaBHUBATH MEXKTy COOOM KUBBIC
CHUCTEMBI Pa3HBIX YPOBHEMN
OpraHu3alyy U MMPOUCXOIAIINE B HUX
ITPOLIECCHI.




JIOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTatoB. [ [pUUnHBI UCKAKEHUS
pe3ynbTaToB 3KcriepumMeHTa. [lonstue
CTATUCTUYECKOTO TECTA.
JleMoHCTpaLun

Tabyuibl U cXeMbl: «YpPOBHU
OpraHU3alUU )KUBOM IPUPOIBDY,
«CTpoeHue )KMBOTHOMN KIETKN»,
«Txanu KUBOTHBIX», «CHCTEMBI
OpPTaHOB YEJIOBEUYECKOTO OpPraHUu3May,
«buoreonenos», «buochepay,
«MeToabl U3ydeHUS JKUBOU TPUPOJIBD.
O6opynoBanme: 1a00paTopHOE
o0opyioBaHUE TSI IPOBEACHUS
HaOJII0ICHUM, U3MEPEHUH,
AKCIIEPUMEHTOB.

IIpakTnuyeckas padora
«Mcnonp30BaHKe pa3IMYHbIX METOJIOB
MIPU U3YUYEHUHU KUBBIX CUCTEM).

Iloka3bIBaTh POJIb TUIIOTE3 U TEOPUU
B (D)OPMUPOBAHUH €CTECTBEHHO-
HAay4YHOU KapTHUHBI MUPA

Htoro yacos no teme
3 | Tema «BbuoI0THA KJIETKN
3.1 | Uctopusi OTKpBITHS U Knerka — cTpykTypHO- PackpsiBaTh coziep;kaHue TEPMUHOB U

U3YYEHUS KIIETKH.
Kiterounas teopust

(byHKIIMOHATbHAS €AMHUIIA )KUBOTO.
HcTopust OTKPBITHS KIIETKH.

Pabotsl P. I'yka, A. JIleBenryxka.
Knerounas reopus (T. [lIBanH,

M. Hnetinen, P. Bupxos). OcHOBHbIE

TIOHSATHUM: KJIETKA, OPTraHEIUIbI,
AYKAPUOTHI, TPOKAPUOTHI, BUPYCHI,
IIUTOJIOTHS (KJIETOYHAsI OMOJIOTHS ),
KJIETOYHAsA TEOPUSL.
XapakTepu3oBaTh OCHOBHBIE 3TaIIbI




MTOJIO’KEHHS] COBPEMEHHOM KJIIETOYHOMN
TEOPUHU.

JleMoOHCTpaL U1

IToptpetsl: P. I'yk, A. JleBenryk, T.
[ITBann, M. llIneiinen, P. Bupxos, K.
M. bap.

Oo0opyaoBaHme: CBETOBOM MUKPOCKOIT;
MHUKPOIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OAKTEpUATIbHBIX KJIETOK

Pa3BUTHUS LIUTOJIOTUM KaK HAYKH U €&
oopMIIeHUE B KIIETOYHYIO
OHMOJIOTHIO.

[Toka3piBaTh BKJIAJl Y4EHBIX-OHOJIOTOB
B U3yYECHHUE KIIETOYHOTO CTPOCHHUS
OpraHU3MOB.

[lepeuncnsaTb OCHOBHBIE MOJOKEHUS
KJIETOYHOM T€OpUH, OOBACHSITH €€ POJIb
B (hOpMUPOBAHUH €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUpA.

[IpuBOINTH NOKA3ATENBCTBA

pPOJICTBAa OPTaHU3MOB

C MCITOJIb30BAaHUEM I10JI0KECHU N
KJIETOYHOU TEOpUU

3.2

MeTto bl
MOJIEKYJISIPHOM U
KJI€TOYHOM OMOJIOTHH

MeToabl MOJIEKYJIIPHOW U KJIETOYHOU
OMOJIOTHUN: MUKPOCKOITHUS,
xpomarorpadus, s35eKTpodopes, METO T
MEUEHBIX aTOMOB, U depeHInanIbHOoe
neHTpudyrupoBaHue,
KyJIbTUBUPOBAHUE KIIETOK.

H3yuenue pukcupo8aHHbix Kiemox.
DIIEeKTPOHHAs! MUKPOCKOTIUSI.
Kongorxanvnas mukpockonus.
Bumanvnoe (npudsrxcuznennoe) uzyuenue
KIemox.

JleMoHCTpaLun

PackpwiBath conepkaHue TEPMUHOB U
MOHSTUI: MUKPOCKOIIMPOBAHUE,
MIPUTOTOBJICHUE CPE3OB,
nupdepeHranbHoe OKpaIuBaHUE,
xpomarorpadus, d1eKTpodopes, MeToa
MEUEHBIX aTOMOB, IICHTPU(PYTUPOBAHUE,
METOJI KyJIbTYpPbl KJIIETOK U TKaHEH,
MeToJ pekoMmOrHaHTHBIX JIHK.
XapakTepu3oBaTh OCHOBHbBIE METOIbI
W3YUYCHHUS )KUBOU TIPUPO/IBI.

['oTOBUTH BpEMEHHBIE
MUKpOIpenaparsl, paccMaTpuBaTh UX




Tabauiiel u cxembl: «CBETOBOM
MHKPOCKOI», « DNEKTPOHHBII
MHUKPOCKOI», «VIcTOpHs pa3BUTHUs
METOJI0B MUKPOCKOTTUI».
Ob0opynoBaHme: CBETOBOM MUKPOCKOIT;
MHUKpPOTNpPENnapaTsl pACTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.
IIpakTnyeckas padora

«/3yueHune METOI0B KIIETOUHOU
ouonoruu (xpomartorpadusi,
anextpodopes, nuddepeHnaibHOE
uentpudyrupoanue, [1LIP)»

B CBETOBOI MUKPOCKOII U J€JIaTh
OIHCaHMUE.

OOBICHATH U COOIIOIATh ITPAaBUIIA
TEXHUKH MUKPOCKOITMPOBAHUS

Htoro yacoB no teme 2
4 | Tema « XuMHYECKASl OPraHU3ANMS KJIETKID)
4.1 | XuMu4ecKuii cocTaB 2 XUMHUUYECKHH cocTaB KJIeTKU. Makpo-, | PackpsiBarh cojep:kaHne TEPMUHOB U

KJIeTku. Boma n
MUHEPAIbHBIE
BeIIeCTBa

MHUKPO- U YIbTPAMUKPOIJIEMEHTBHI.
Bopa u €€ poJib Kak pacTBOpPUTEIIA,
peareHTa, y4acTue

B CTPYKTYPHUPOBAHUU KJIETKH,
TeIIoperyasiuuu. MuHepaibHbIe
BEII[ECTBA KJIIETKH, UX OMOJIOTUYECKAS
poJib. POJIb KATUOHOB U AaHUOHOB

B KJICTKE.

JlemoHCTpanuu

Huarpammel: «Pacripenenenue
XUMUYECKUX AJIEMEHTOB B HEKUBOI
npupone», «Pacnpenenexue

MOHSITUNA: JIEMEHThI-OMOTEHBI, AUTIOJb,
BOJIOPOJIHASI CBSI3b, TUAPO(QUIBLHOCTD,
ruApohoOHOCTh, TYProp, MUHEPAIIbHbIE
BeIleCTBa, Oy(pepHbIE CUCTEMBI,
AHUOHBI, KATUOHBI.

[TepeuncasaTb 0COOCHHOCTH
XUMHUYECKOTO COCTABA KIETKHU.
Paznnuars Makpo-, MUKpPO- U
YIBTPAMHUKDPO3JIEMEHTBI, BXOASAIINE

B COCTaB HUBOT'O U UX POJIb

B OpraHu3Me.

XapakTepu3oBaTh CTPOCHHUE U CBOMCTBA




XUMHUYECKUX AIEMEHTOB B )KUBON
IIPUPOIE.

Tab6sumub! u cxeMsl: «Ilepuonnueckas
TabJINIa XUMUYECKUX SJIEMEHTOBY,
«CTpOo€eHrEe MOJIEKYIIbI BOJBIY,
«BeniecTBa B cOCTaBE OPraHU3MOBY

BOJIbI; OOBSCHATH TPUUUHBI €€ 0COOBIX
CBOMCTB U ()YHKIIUH B KJICTKE.
[Toka3bIBaTh pOJib KATAOHOB Y aHUOHOB
B 00€CreueHnH MPOIIECCOB
KUZHEJEATENHOCTU (OCMOPETYJISALINS,
cO37laHMe MEMOPAHHOTO MOTEHITNAIA,
peryJsnus paboTbl OEJIKOB), pabOTHI
Oy(depHBIX cUCTEM.

VY craHaBiaMBaTh B3aUMOCBSI3b CTPOCHUS
U (PYyHKITMM HEOPTraHWYECKUX BEIIECTB
KJIETKH

4.2

Opranuueckue
BEIIIECTBA KJICTKH —
OenKu

OpraHnyeckue BeIIecTBa KICTKH.
buonornueckue nosmmepsl. benku.
AMWHOKHCIIOTHBIN COCTaB OEJIKOB.
CTpyKTypbl OETTKOBOM MOJIEKYJIBI.
[lepBuuHas cTpykTypa Oenka,
MeNTUIHAS CBsA3h. BTOopuyuHas,
TPETUYHAsSI, YETBEPTUYHAS CTPYKTYPHI.
Henatypanus. CBoiicTBa OEIKOB.
Knaccuduxanus 6e1KoB.
buonornueckue GpyHkunun 6enKoB.
Ilpuonwi.

JlemoHCTpauuu

IToprper: JI. [TomuHr.

Tabnuiel u cxembl: «CTpoeHUE
MOJIEKYJIbI OesiKay, « CTPYKTYpPhI
OCIIKOBOM MOJIEKYJIBD».

PackppiBaTh copepkaHie TEPMUHOB H
MOHSITUI: MOHOMEDBI, TOJIMMEPHI, OEJIOK
(mpoTeuH), NEeNnTUJl, aAMUHOKHUCIIOTA,
MENITUHAS CBSA3b, MOTUTIECNITUI,
JeHaTypalus, peHaTypamus,
I00yIIsipHbIE U PUOPUILISIPHBIE OCJIKH,
MIPUOHBI.

XapaktepuszoBaTh OCITKH, UX
CTPYKTYPHYIO OpTraHU3aIHIo U QyHKITUN
(cTpyKTypHasi, SJHepreThuIecKas,
CUTHAJIbHAs, PETYJIATOPHAS,
JBUTATENIbHAS, 3alIUTHAS,
dbepMeHTaTUBHAS).

Ha3piBaTh XUMHUYECKHE OCHOBBI
dhopmMupOBaHUsI CTPYKTYP OCIKOBOM
MOJICKYJIBI.




Oo6opynoBanme: XuMHUYECKas IOCY/1a U
o0opyI0BaHUE.

JlaboparopHasi padora
«OOHapy:xeHHe OEJIKOB C TOMOILBIO
KaueCTBEHHBIX PEaAKIUII»

[TpuBOIUTH IpUMEPHI PUOPHILIAPHBIX,
rIIOOYISAPHBIX OETKOB.

BhInonmHATh KaueCTBEHHBIE PEaKIIUU
Ha 0OHapyKEeHHE OCJIKOB B KJIETKE;
OOBSICHATH MOJyYCHHBIE PE3YIIbTAThI

4.3 | Opranuueckue VYrneBonbl. MoHOCaxapubl, PackpbiBath cosiepkaHre TEPMUHOB U
BEII[ECTBA KIETKHU — U caxapu/ibl, OJUTrocaxapuibl v MOHSATHUH: YTIEBOIBI, MOHOCAXAPH/IHI,
YTJIEBOJIbI noscaxapuabl. OOIIMil IJIaH CTPOEHU | AMcaxapubl, OJIMTOCAXAPHUIBI,

U (HUBUKO-XUMHUYECKHE CBOMCTBA MOJIMCAaxapuibl, TII0K03a, pubo3a,
yraeBoAoB. buonornueckue GyHKIuM | A€30KCUpu003a, JIAaKTO3a, MaJIbT03a,
YTJIEBOJIOB. caxapo3a, Kpaxma, INIMKOTEH,
JlemoHCTpanuu LIEJUI0JI03A.
Tabuuiib v cxeMbl: «CTpoeHue KnaccuduimpoBats yrieBosI
MOJIEKYJI YTIE€BOAOB 10 CTPOCHHUIO U MIEPEUUCTIATH UX
byHKIUY.
[IpuBOAUTH IPUMEPHI PA3TUYHBIX
YTJIEBOJIOB (MOHOCAaXapu/IoB,
JMCaxapuI0B, OJUTOCAXAPHUIOB,
MOJINCaXapHUI0B)

4.4 | Opraanueckue Jlunuast. ['mapodunsHo-TUAPOPOOHBIE | PackpbIiBaTh colepKaHUE TEPMUHOB U
BEIIECTBA KJICTKHU — cBoiicTBa. Knaccudukarus munumos. MOHATHUH: JIUIHIBI, TPUTJTAIICPUIBI,
JIUTTUJIBI Tpurnuuepuasl, pocHoaunubl, BOCKH, | hoCHOTUIHIBI, BOCKH, CTEPOUIDI,

crepoubl. buonorndeckue GpyHkunn
aununoB. OOuMe cBoicTBa
OMOJOTMYECKUX MEMOPAH — TEKY4ECTb,
CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJTYTIPOHUIIAEMOCTb.

JIANOMPOTEUHBI, TITUKOJTUITHIBI.
KnaccuduimupoBars TUIHIBI
10 CTPOCHUIO; XapaKTEPU30BAThH UX

byHKIMH




JleMoHCTpanun
Tabauue! u cxemel: «CTpoeHue
MOJIEKYJT TUITUA0BY

4.5

HyknenHnossie
KHCIIOThL. CTpoeHue nu
dbyukuu JIHK, PHK,
AT®

Hyxkneunossie kucnotel. JJHK u PHK.
CrpoeHre HyKJIEMHOBBIX KUCJIOT.
Hyxkneoruapl. [punimn
KOMILIEMEHTapHOCTH. [TpaBuiio
Yapradda. Ctpykrypa JJHK — nBoiinas
Crupalib. MECTOHAXO0XKICHUE U
ounonornyeckue pyukun JHK. Buast
PHK. ®ynkiuu PHK B kietke.
Crpoenune monekyinbl ATO.
Makpo3prudeckue CBs3u B MOJIEKYJIE
AT®. buonornuyeckue pynkuuu ATO.
BoccTraHOBIEHHBIE TEPEHOCUHUKHU, UX
byHKIMU B KIETKE. /[pyeue
Hykneozuompugocgamot (HTD).
CexBenupoBanue JIHK. Memoouw:
2EHOMUKU, MPAHCKPUNTMOMUKU,
NPOMEOMUKU.

JlemoHCTpauuu

IToptpertsl: [Ix. Yorcon, ®@. Kpuk,

M. Yunkuuc, P. ®pankiun, @. Canrep,
C. IIpy3unep.

Tabmurb! u cxemsbl: «HyknenHoBbIE
KUCIOTB», « CTPOCHUE MOJIEKYIIbI
ATD».

PackpwiBath conepkaHue TEPMUHOB U
MOHATUI: J€30KCUPUOOHYKIIEHNHOBAS
kucnora (JIHK), pubonyknennoBas
kucinorta (PHK), nykneotun, Hykieo3us,
a30TUCTbIE OCHOBAHMSI, aJICHUH, TYaHUH,
LIUTO3UH, TAMUH, ypaIui,
KOMILIEMEHTapHbIE OCHOBaHUS,
anerosuHTpudochar (ATD),
MaKpOd3pruyecKas CBs3b,
CEKBEHHUPOBAHHE, TCHOMHUKA,
TPAHCKPUNTOMUKA, IPOTEOMUKA.
XapakTepu3oBaTh, ONIMCHIBATH U
CXeMaTH4eCKH N300pakaTh CTPOCHUE
nykieoruna JIHK u nBoitHo# crinpanu
JHK, cexBenuposanue /JHK.
OnuceiBaTh nponecc permkanuu JJHK
B KJICTKE U HAa3bIBATh €TO
OMOJIOTMYECKOE 3HAUCHUE.
XapakrepuzoBarb Qpynkiuu JJTHK.
Paznmuuate ctpykrypy u pynkuuu PHK.
OnuchIBaTh MPOLIECC TPAHCKPHUIILINH.
CpaBHUBATH HYKJIEUHOBBIC KUCIIOTHI
(JIHK u PHK).

XapakTepus3oBaTh OCOOEHHOCTH




O6opynoBanme: XuMHU4YECKas IOCY/1a U
o0opyI0BaHUE.

JlaboparopHasi padora
«HMccnenoBanue HyKJIEMHOBBIX KUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3In4YHbIX

ctpoenus u pyakuun ATO.
DopMyIUPOBATH U OOBSICHATH TPUHLIUI
KOMILJIEMEHTAPHOCTH U MTPABUJIIO

Yapradda

OpPTaHU3MOBY

4.6 | MeToabl CTPYKTYPHOM 1 CrtpykTypHas OHUOJIOTHS: PackpwiBaTh cojiepKaHUe TEPMUHOB U
onosornuu OonoxumMmu4eckue u ouodusnueckue MOHSATUM: MOJICIIUPOBAHMUE,

HCCJIEIOBAHUSI COCTaBa U KOMITbIOTEPHBIN JU3aliH.
MIPOCTPAHCTBEHHOMN CTPYKTYPbI [TepeuncriaTh MepCreKTHBHBIC
ouomornekyn. Mooenuposanue HaIlpaBJICHUS HAYYHBIX UCCIICTOBAHUM
CcmpyKmypbol U OYHKYuil OUOMONEKY1 U | B CTPYKTYPHOUH OMOJIOTHH, pACKPHIBATH
ux komn.iexcos. Komnvromepmoiti WX 3HAYCHUE I METUITUHBI U
OU3AUH U OP2AHUYEeCKULL CUHME3 CEJILCKOTO XO35HCTBA
OUOMONEKY U UX HENPUPOOHBIX
aHano2os

HToro yacoB 1o Teme 10

5 | Tema «CtpoeHue U GyHKIUHN KJIETKID)

5.1 | Tumbl KIETOK. 1 THuIBI KJIETOK: SyKapuOTHIECKas U PackpbiBath cosiepkaHre TEPMUHOB U
[TpokapuoTrueckas npokapuotudeckas. CTpyKTypHO- MOHATHI: IPOKAPUOTHUIECKAs KJIETKa,
KJICTKA GyHKIIMOHATBHBIE 00pa30BaHUS KJIETOYHAsI CTCHKA, MYPEUH,

KJICTKH. dboTOCUHTETUYECKIE MEMOpaHHI,

CrpoeHue NpoKapuOTHYECKOM KIETKH.
Krnerounast ctenka 6akTepuii u apxei.
Oco0EHHOCTU CTPOCHUS
reTepoTpodHON U aBTOTPODHON

dbnarenuH.

XapakTepu3oBaTh GOPMY B pa3Mepbl
MPOKAPUOTUYECKUX KIIETOK; QyHKIIUU
TeHETUYECKOT0 anmnapara npoKapuorT.




MPOKAPUOTUYECKUX KIETOK. MecTo 1
POJIb TTPOKAPHOT B OMOIIEHO3aX.
JleMoOHCTpaL U1

Ta6auip! u cxembl: «CTpoeHue
IYKapUOTHUYECKOM KIeTKn», «CTpoeHne
MPOKAPUOTUYECKON KIICTKI)

OnuceIBaTh poIIeCC
cropooOpa3oBaHus, OTMEYATh €TO0
3HAUEHHUE JIJIs1 BBDKUBAHUS OaKTepuit
MpU YXYAIIEHUU YCIOBUM
CYILIECTBOBAHMSI.

OrnuceIBaTh pa3MHOKEHUE MPOKAPUOT.
OneHuBaTh MECTO U POJIb IPOKAPUOT
B OMOIIEHO3aX

5.2

CrpoeHnue
IYKapUOTUYECKOMN
KJICTKH.
[ToBepXHOCTHBIN
amnrmnapar KJIeTKU

Crtpoenue u QyHKIIMOHUPOBAHUE
AYKAPUOTUYECKOMN KIIETKH.
[Tna3maTuyeckas MeMOpaHa
(mna3zmanemma). CTpykTypa
1a3MaTHYeCcKOi MeMOpaHBI.
TpaHcropT BemECTB uepes
IJIa3MaTHISCKYI0 MeMOpaHy:
naccuBHbIN (MU dy3us, obneryéHHas
nuddy3us), akTUBHBIN (MIEPBUYHBIN U
BTOPUYHBII aKTUBHBII TPAHCIIOPT).
[ToymponuiiaeMocTb MEMOpaHBI.
PaGoTa Hatpuii-kanneBoro Hacoca.
OHIOIMTO3: MMHOIUTO3, (harolMTO3.
Ok3o1uTo3. Knetounas creHka.
CtpykTypa u GyHKIIUN KIETOYHOM
CTEHKU pacTeHUl, rpuooB.
JlemoHCTpauuu

Tabauuk! u cxembl: «CTpoeHue
9YKapHUOTUYECKOM KIEeTKn», «CTpoeHue

PackpbiBaTh copepkaHue TEPMUHOB U
MOHATHUH: TUIa3MaTUYecKast MeMOpaHa
(m1a3manemma), >kMJIKOCTHO-MO3anyHast
MOJIeIb, MEMOpaHHbIE OCJIKU
(nepudepuueckue, UHTETPAILHBIE),
IMKOKATUKC, TudPy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHIOLUTO3,
(bharouTo3, MMHOIUTO3, SK30I1IUTO3,
KJIETOYHAs CTEHKA, TJIa3MOJIECMBI,
CUMILJIACT.

XapakTepu3oBaTb 0COOEHHOCTH
CTpoeHus ¥ QYHKIHUU 3YKaPUOTHUECKOM
KJIETKHU; TPAHCIIOPT BEUIECTB

yepes MIa3MaTHIecKyt0 MeMOpany:
[TACCUBHBIN U aKTUBHBIN TPAHCIOPT;
paboTy OeNKOB-KaHAJIOB; paboTy
HaTpUN-KaJINEBOI0 HACOCA; CTPYKTYPY U
(GyHKUIMY KJIETOYHOU CTEHKH pacTeHU
1 rpuboB




KUBOTHOU KIETKW», «CTpoeHue
PACTUTEIBLHOU KIIETKI.
O6opyaoBanme: CBETOBOM MUKPOCKOTI;
MHUKpPOTNpPENnapaTsbl pACTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTnuyeckas padora

«3yuenune CBOMCTB KIIETOYHON
MEMOpaHbI»

5.3

[{uTorutazma u eé
OpraHOU/IbI

[Mutonna3ma. Iluto3ois. LluTockemnerT.
JBr>xenue nuromniazMbsl. OpraHouabl
kieTku. OTHOMEMOpaHHbIE OPTaHOUIbI
KJIETKH: SHJOTIa3MaTH4eCKasl CETh
(DI1C), armapart I'oab 1K, TH30COMEI,
UX CTpoeHHE U GyHKIMHU. B3auMocBs3b
OJIHOMEMOPAHHBIX OPTaHOMIOB KIJIETKHU.
CrpoeHue rpanyJIsIpHOTO PETHKYIIyMA.
Mexanusm nanpaenenus denxos 6 IIIC.
Cunre3 pacTBopuMbIX 0enkoB. CuHTe3
KJIETOYHBIX MeMOpaH. [ maakuii
(arpaHyssIpHBIN ) SHAOIIA3MAaTUUECKU N
petukynyM. CekpeTopHasi GyHKIIHS
anmapara ["onbxu. Moouguxayus
benkos 6 annapame I o1b0icu.
Copmupoexa benkog 6 annapame
T'onvoorcu. TpancnopT BELIECTB

B KJIETKE. BaKyonu pacTUTENbHBIX
kieTok. Kietounslii cok. Typrop.

PackpbiBath cosiepkaHie TEPMUHOB U
MOHSITHH: IIUTOIIJIa3Ma, ITUTO30JIb,
IIUTOCKEJIET, KOMIApPTMEHTHI,
OpTaHOMIbI, YHIOTIIIA3MAaTUIECKAasl CETh
(BIIC), anmmapat I'oab 1K, TH30COMBI,
BaKyO0JIb, pHOOCOMBI, aBTOJIN3,
BE3UKYJSIPHBIN TPAHCIIOPT,
MEPOKCUCOMBI, KIIETOYHBIN COK, TYprop,
MUTOXOHJPUH, KPUCTBHI, TIACTUIBI,
XPOMOTIIACTHI, JIEHKOTIIACTHI,
XJIOPOILJIACTHI, CTPOMA, TPAHBI,
THUJTAKOU]I, TaMeEJIa.

XapakTepru30BaTh MUTOILIA3MY
AYKaApUOTUYECKOU KIIETKH;
KJIaCCU(UILIMPOBATH OPTAHOUTbI

B 3aBHCHUMOCTHU OT OCOOCHHOCTEH UX
cTpoeHus (0JTHOMEMOpaHHBIE,
AByMeMOpaHHbIE, HEMEMOpPaHHBIE);
ONMUCHIBATH (DYHKIIMH KaXKIOTO




[To1yaBTOHOMHBIE OPTraHOU/IbI KJIETKU:
MUTOXOHAPHUH, TUIACTHUIBI.
IIpoucxoorcoenue mumoxonoputi u
naacmud. Cumbuocernes

(K.C. Mepeoickosckuii, JI. Mapaynuc).
Ctpoenue U GyHKIIUM MUTOXOHAPUHN U
ractul. [lepBuuHbie, BTOpUYHBIC U
CJI0KHBIE€ TLJIACTU/IBI
(hOTOCUHTE3UPYIOIIUX YKAPHOT.
XJIOpOIUIACTBI, XPOMOILIACTHI,
JICUKOILJIACTHI BBICIIUX PACTEHUN.
JleMoOHCTpaLun

Ioptpetsl: K. C. MepekKkoBCKUH,

JI. Maprynuc.

Tabnuitel u cxeMbl: «CTpoeHHE
AYKAPUOTUYECKOU KIIEeTKN», « CTpoeHUE
YKUBOTHOU KIETKW», «CTpoeHue
pacTUTENIbHOU KIETKN», « CTpOeHUE
MUTOXOHIPUI.

Ob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MUKpPOTIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTnueckas padora

«M3ydyeHune NBUKEHUS IIUTOIIa3Mbl

B PACTUTEJIBHBIX KJIETKAX).
JlaGopaTtopnas pabora
«HMccnenoBanue miazmoinnsa

OpraHou/ia B KJIETKE.
OOBICHATH COOBITHS, CBI3aHHBIC

C BHYTPUKJICTOUHBIM MTHUIIIEBAPECHUEM,
€ro 3Ha4eHUe ISl OpraHu3Ma.
OTtMeuaTh 3HaUCHHUE IIUTOCKEIICTA;
XapaKTeprU30BaTh €T0 DJIEMEHTHI
(MUKpPOTPYOOUYKH, MUKPO(DUITAMEHTHI,
MIPOMEXKYTOUYHBIE (PUITAMEHTHI), UX POJIb
B )KU3HEICATESILHOCTH KIICTOK M TKaHCH




" ACIIIa3MOJIN3a B paCTUTCIIbHBIX
KIJIICTKax»

5.4 | HememOpanubie HememOpaHHbie OpraHoubl KJIETKH PackpbiBaTh cofiep:kaHrue TEPMUHOB U
OpPTaHOU/IBI KIICTKH Crpoenue 1 pyHKIIMA HEMEMOPAaHHBIX | MOHATUI: pubocoma, Moaucoma,

OpraHoMJI0B KJIeTKH. PHOOCOMBI. MUKPOTPYOOUKH, TYOYJIMH, KIETOUHBIN
Ilpomescymounvie punamenmot. HEeHTp (LIeHTpocoMa), LIEHTPHOJIH,
MuxkpodunameHTsl. AkmuHogvle neHTpocdepa, KryTuku, peCHUUKH,
Muxpoghunramermol. MblllieqHbIC 0a3abHOE TEJbIIE.
KIIETKU. AKMUHo8bie KOMNOHEeHMbl Xapaktepu3oBaTh HEMEMOpaHHbIE
HeMbIUUEYHbIX KIeMOK. OpTaHOWIbI KJIETKH, UX CTPOCHHE U
MuxkpoTpy6ouku. KieTouHslii eHTp. byHKIIUN
CTpocHHE U IBIKCHUE KT'YTUKOB H
pecHudeK. MukpoTpyoouKu
uuToruiasMel. LlenTpuons. benku,
accoyuuposanHvle ¢
MUKpoguiamenmamu u
muxpompyboukamu. Momophwie benxu.
JleMoOHCTpaLun
Tabauue! u cxembl: «CTpoeHue
YKUBOTHOM KIIeTKN», «CTpoeHHe
PACTUTEIILHOU KIIETKI

5.5 | Ctpoenue u pyHKIIMHN Snpo. O6onouka ssipa, XpoMaTHH, PackpbiBaTh cojiepKaHue TEPMUHOB U

sapa

KapuoIUIa3Ma, IPBIIIKH, UX CTPOCHUE
u GyHKUMH. S nepHbIil OeTKOBbIN
Matpukc. [IpoctpancTBeHHOE
PacroJoKEHUE XPOMOCOM

B UHTEP(a3HOM sIpe.

MOHATUM: SAPO, saepHas 000JI0UKa,
sIEPHBIE MTOPBI, HYKJIEOoTIa3ma
(kapuoIuia3ma), reHOM, XpOMaTHH,
YXpOMATHH, F€TEPOXPOMATHH,
STIPBIIIKO, XPOMOCOMBI, LIEGHTPOMEpA,




DyxXpomamun u 2emepoxpoMamun.
benku xpoMaTriHa — TUCTOHBI.
Junamuxa sdepnoii 060104KU

6 mumose. Aoepuwiii mpancnopm.
Knerounsie BKIIFOUEHMUS.
JdemMoHcTpauuu

Tabauitel U cxeMbl: «Sapox»

KHHETOXOp, KJIETOUHBIE BKJIFOUEHHUS.
XapakTepu3oBaTh KJIIETOYHOE SIPO KaKk
LEHTp yIpaBiIeHUS
KUZHEAECATEIbHOCTHIO KIIETKH;
IreHETUYECKUH anmnapar KJIeTOK
AYKapHoT, CTPOCHHUE U PYHKITUU
XpOMOCOM.

OnuchIBaTh CTPYKTYPHI siApA U UX
B3aUMOCBSI3b C OPraHOUIAMH
LUTOILIA3MBbI

5.6. | CpaBHUTEBHAS
XapaKTepPUCTUKA
KJICTOK DyKapuOT

CpaBHUTENbHAA XapaKTEPUCTUKA
KJIETOK DYKapHOT (pacTUTEIBHOM,
YKUBOTHOM, TpOHOM ).
JemoHCcTpanuu

Ta6nuitel 1 cxembl: «CTpoeHUE
AYKAPUOTUUYECKOU KIETKH,
«CTpoeHue )KMBOTHOU KJIIETKI,
«CTpoeHne paCTUTENBHOM KIETKN.
ObopyaoBaHme: CBETOBOM MUKPOCKOTT;
MHUKPOTpPENnapaTbl PpaCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

JlaGopaTropnas padora
«3yuenue cTpoeHus KIIETOK
Pa3IUYHBIX OPraHU3MOB)

XapaKTepru30BaTh TUITHI KIIETOK
DYKapHOT: paCTUTEIbHAS, JKUBOTHAS,
rpubHasi.

CpaBHUBaTh MEXKIy COOOW CTpOEHUE U
KU3ZHENIEATEIIbHOCTh 3YKAPUOTHIECKUX
KJICTOK U POJIb TTPOKAPHUOT

B OMOIIEHO3aX

HToro yacosB 1o teme




Tema «O0MeH BEIIECCTB U IIPECBPAICHUEC FHEPTHUHN B KIIETKE)

6.1

OOMeH BeIeCTB —
MeTa00IM3M

3

AccuMUnSIUUS U TUCCUMUIISLINS —
JIBE CTOPOHBI MeTabom3Ma. THrbl
oOMeHa BEeIECTB: aBTOTPODHBIN U
reTepoTpoHbIA. YuacTue Kucaopoa
B OOMEHHBIX TIPOIIECCax.
DHepreTuuecKkoe 00ecneyeHne KIEeTKU:
npeBpaieHue AT® B 0OMEHHBIX
npoueccax. @epMeHTaTUBHBIN
XapakTep peakuuid KJIETOYHOIO
MeTtabonuzma. epMeHThI, UxX
CTPOEHHUE, CBOMCTBA U MEXAHU3M
nercteus. Kopepmentsl. Otnunuus
(hepMEHTOB OT HEOPTaHUYSCKHUX
KaTaJIu3aTopoB. belKkn-akTUBaTOPhI U
OENKU-UHTUOUTOPHI. 3aBUCUMOCTD
CKOPOCTU (DEPMEHTATUBHBIX PEAKIIHIA
OT Pa3NIUYHbIX (PAKTOPOB.
JleMoOHCTpaLun

Tabuuiel ¥ cxeMbl: «DOTOCUHTESY,
«DHEPreTuyecKuii 0OMeH»,
«buocunres 6enkay, «CTpoeHue
bepmeHTay, « XeMOCUHTE?Y.
O6opynoBaHme: CBETOBO MUKPOCKOTT;
o0opy10BaHUE JJ1s1 TPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX
MUKPOIpPENapaToB.

PackpbiBaTh cojiepkaHre TEPMUHOB U
MOHSATUI: 0OMEH BEIIECTB
(MeTabo0JIn3M), ACCUMIISIIIUS
(ana0o0aM3M), WU TJIACTUYCCKUI
0OMEH, TUCCUMUIIALINS (KaTaOOoIU3M),
WJIM DHEPreTUYEeCKU OOMEH,
aBTOTPO(bI, TeTepOTPO(bI, aHAIPOOHI,
a’poObl, PEepPMEHTDI, AKTUBHBIN IICHTP,
cyOcTparHasi crieu(puIHOCTb,
Ko(hepMeHTHI, OETTKU-aKTHBATOPHI U
OENKU-UHTHOUTOPHI.

[lepeuncnaTb 0COOEHHOCTH
MJIACTUYECKOTO M SHEPTETHIECKOTO
oOMEHa B KJIETKE; yCTaHABIMBATh
B3aMMOCBSI3b MEXK/Ty TUIACTUUECKUM U
AHEPreTUYECKUM OOMEHOM.
PaznuyaTh TUIBI OOMEHA BEIIECTB:
aBTOTPO(MHBIN U TeTepOTPOPHBI.
[Toka3wIBaTh pOIH KUCIOPOA

B OOMEHHBIX Tpolieccax.
Cxemarnyecku n300paxaTh CTPOCHUE
dbepmenra.

Otnuuate hepMeHTHI

OT HEOPTAaHUYECKUX KaTaTu3aTOPOB U
ONpeNENsATh UX POJIb

B (yHKIIMOHUPOBAHUH JKUBBIX CHCTEM,




JlabopaTopHasi pabora

«3yueHune KaTaJIuTUIEeCKOU
aKTUBHOCTU (DEPMEHTOB (Ha IpUMEpE
amMusIa3bl UM KaTaiasbl)y.
JlaGopaTtopnas pabora

«M3yuenne pepMEHTaTUBHOTO
pacIIeIyIeHNs IEPOKCUIAa BOIOPOAA

B PACTUTEJIBHBIX U )KUBOTHBIX KJIETKAX)

B IIPOMBIIIJIEHHOCTH, B MEIMITMHE,
B IOBCEJHEBHOM JKHU3HHU YEJIOBEKA.
CTaBUTb IKCTIEPUMEHT I10 BBISIBICHUIO
KaTaJIUTHYECKON aKTUBHOCTH
MEPOKCHUAA3BI, aMUIIA3bI, OOBSICHATD
MOJTyYEHHBIC PE3YJIbTaThI

6.2

ABTOTpO(HBII THIT
0oOMeEHa BEIIECTB.
doToCUHTE3

[lepBUYHBIN CUHTE3 OPTaHUYECKUX
BemiecTB B ki1eTke. DoTocuHTE3.
AHoKcu2eHHbIU U OKCUSEHHbILU
domocunmes y baxmepuil.
Ceemocobuparowue nuemeHmol u
nueMeHmbl PeaKyuoHHO20 YeHmpa.
Posbe xmopormuiactoB B mpornecce
dboTocunTeza. CBETOBasI U TEMHOBAs
dazel. @omoovixanue, Cs-, Cy-

u CAM-munwvt hpomocunmesa.
[IpoayKTUBHOCTH (POTOCHHTE3A.

Bnusnaue pa3znuanbix (akTopoB
Ha CKOpOCTh (poTOoCcHHTE3a. 3HAUCHHE

dboTocuHTE3A.

JlemoHCTpauuu

IToprperst: JIx. [Ipuctin,

K. A. Tumupsizes.

TaOauip! u cxembl: «POTOCUHTESY

PackppiBaTh conepkaHie TEPMUHOB U
NOHATUH: (HOTOCUHTE3, (Pa3bl
dboTocuHTE3a (CBETOBAs, TEMHOBAs),
dbotonus, hochopunupoBanue, MUKI
KansBuna, HAJI®+ (mepeHocumnk
BOJIOPO/IA).

XapakTepu3oBaTh IJIACTHYECKUIT 00OMEH
Kak dtalr o01ero oOMeHa BEIIeCTB;
coObITUSI (OTOCHHTE3A (PEaKIuu
CBETOBOI M TEMHOBOH (ha3); poib
XJIOPOILJIACTOB B IpoLIEcce
dboTocuHTE3A.

BBISABIATH MPUYMHHO-CIICACTBEHHBIC
CBSI3M MEKY MOTJIOMIEHUEM COTHEUHOU
DHEPTUU XJIOPO(PHIITIOM ¥ CHHTE30M
Mosekyna ATO.

CpaBHHBaTh UCXO/IHBIC BEIIIECTBA,
KOHEYHBIC TTPOTYKTHI U yCIIOBUS




MPOTEKAHUS PEAKIIUA CBETOBOM U
TeMHOBOH (a3 poTocuHTe3A.
YcraHaBaMBaTh B3AMMOCBSA3b MEKY
(OTOCHHTE30M U JBIXaHUEM; CBETOBOM
Y TEMHOBOW peakuusiMu (POTOCHHTE3A.
OueHuBath 3HaUeHHE (POTOCUHTERA
IUTS JKU3HU Ha 3emMiie

6.3 | ABTOTpOQHBIN TUTI XemocuHres. PaznooOpazue PackpeiBaTh cozepkaHne TEPMUHOB U
oOMeHa BEIECTB. OpPraHU3MOB-XEMOCHHTETUKOB: MNOHATUI: XEMOCHHTE3.
XeMOCHHTE3 HUTPUPULUPYIOIIHE OAKTEPUH, OOBSICHUTH CYIIHOCTh XEMOCHUHTE3A,
xKene300aKkTepun, cepoOaKTepuu, pacKpbIBaTh €ro 3HaUeHue B ouocdepe.
BOJOPO/IHbIE OaKTepuu. 3HAUCHHE [IpuBOIUTH IPUMEPHI
XEMOCHHTE3A. XEMOCHHTE3UPYIOIIHNX OaKTepuil
JleMoHCTpanun (auTpudUIMpYIOLIME OaKTepuH,
[optpetsi: C. H. Bunorpaackuti, xKene3z00akTepun, cepodaKTepun,
I'. A. 3aBap3uH. BOJIOPOJIHBIE OAKTEPHH) U
Tabnuiibl v cxembl: «DOTOCUHTESY, XapaKTEepU30BaTh UX
«XEeMOCUHTE3» KU3HEIEATEIIBHOCTD.
JlaGopaTtopnas pabora CocTaBidTh ypaBHEHUS PEAKIUN
«CpaBHeHue npoiieccoB (POTOCUHTE3a U | XEMOCHHTE3A.
XEMOCHHTE3a» CpaBHHBaTh XEMOCHHTE3
¢ (hOTOCHHTE30M
6.4 | DHepreTHYCCKUiA AHaspoOHbIE OpraHu3Mbl. Busl PackpriBaTh conepkanue TEpPMUHOB U
oOMeH — Oposxenust. [IporykThl OpOKEHUS U X | TIOHSATHUI: 3TaIlbl SHEPTETUUECKOTO
JTUCCUMMIIALINS UCITIOJIb30BAHUE YEIIOBEKOM. 0oOMeHa — OJITOTOBUTEIBHBIM,

AHa’poOHbIE MUKPOOPTaHU3MBI KaK
O0O0BEKTHI OUOTEXHOJIOTUHU U

O€CKHUCIOPOAHBIN (aHAPOOHBIIN),
KUCJIOPOAHBIN (a9pOOHBIN ); TIIUKOJIU3,




BO30yuTeNU OOJIE3HEN.

AdpoOHBIE OpTraHU3MBI. DTarbl
HHEPreTHYECKOro OOMEHa.
[ToaroroButenbHbIN 1AM [ TMKOINA3 —
OECKUCIIOPOIHOE pacillerieHre
TJTFOKO3BI.

buonorunyeckoe okucnenue, uim
KJIETOYHOE JbIxaHue. Poib
MUTOXOHJPHM B MpoOIEccax
OMOJIOTUYECKOTO OKUCIICHUSI.

[{ukmnyeckue peakiuu.
OxucnutensHoe hochopunupoBaHue.

DHepeuss memopanHo2o epaduenma
npomonos. Cunmes AT®: paboma
npomonHou ATD-cunmasuoi.
[IpeumymiecTBa a3poOHOTO My TH
0oOMEHa BEUIECTB Mepe/] aHAIPOOHBIM.
D} hHEeKTUBHOCTH YPHEPTeTUUSCKOTO
oOMeHa.

JlemoHCTpauuu

[Hoptpetsl: B. A. DHrensrapar,

IT. Mutuemn.

Tabauib! U cxeMbl: « IHEPreTUYECKUM
oOMEH».

Jlaboparopnasi padora

«CpaBHEHUE MPOIIECCOB OPOKEHUS U
JIBIXAHUSD)

OposkeHue, OMOJIOTUYECKOE OKUCTICHUE
(mprxanwme), uki Kpeoca,
OKucIUTeNbHOE (PochopunrpoBanue,
MPOTOHHBIN TPaJIMEHT, TPOTOHHAS
AT®-cunTa3za.

[TepeuncisaTh 0COOCHHOCTH
HYHEPTreTUYECKOro 0OMEHa B KIIETKE.
OnuceIBaTh ATAIbl YHEPTETUIECKOTO
oOMeHa (MMOArOTOBUTEIbHBIM,
OECKUCTIOPOIHBIN, KUCTOPOAHBIN) U
CpPaBHUBATH UX MEXIY COOOM.
XapaKTepru30BaTh PEaKIUH TIMKOJIN3A,
OpOKeHMsI, KJIETOYHOTO JIbIXaHHUSI.
YcTanaBnuBaTh B3aUMOCBSI3b MEXKITY
TJIMKOJIN30M, KJICTOYHBIM JbIXaHUEM U
cuHTe30M Mosiekyn ATO.

CocTaBisATh ypaBHEHUS OCHOBHBIX
ATANOB PHEPrETUIECKOTO OOMEHA

B KJICTKE.

PaccunThIBaTh SHEPTETHUCCKYIO

3 PEKTUBHOCTD ITUKOJIN3A U
OMOJIOTUYECKOTO OKUCIICHUSI.
Ha3pIBaTh NCXO/THBIC BEIIECTBA,
KOHEYHBIC TTPOTYKTHI U yCIIOBUS
MPOTEKaHUS PEAKIIMA YHEPTETHICCKOTO
oOMeHa.

CpaBHHBaTh SHEPrETUYECKYIO




3¢ (HEKTUBHOCTH OECKUCIOPOTHOTO U
KHCIIOPOJTHOTO 3TANOB KOHEUHBIC
POAYKTHI M YCIIOBUS MTPOTEKAHUS
peaxIuii 3HePreTHIecKoro 0oOMeHa
HHEPreTUIecKOro ooMeHa

HToro yacos 1o teme 9
7 | Tema «HacaencrBenHasi nHGOpMAaNUA U peajn3anus eé B KIeTKe)
7.1 | Peakuuu MaTpUIHOTO 2 Peaknunu MaTpru4HOrO CHHTE3A. PackpeiBaTh conep:kaHue TEPMUHOB U

CHHTC3a

[IpyHLIMT KOMIUIEMEHTAPHOCTH

B PEaKIUAX MaTPUYHOTO CUHTE3A.
Peanuzanus HacaeCTBEHHOU
uH(popmanuu. ['eHeTnyeckuii Koj, ero
cBoiicTBa. Tpanckpunuus —
MarpuuHbii cuHte3 PHK. [Ipuaiumns:
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTb,
aHTUTNIAPAIJIETBHOCTb,
acUMMETpUIHOCTh. Co3pesarue
mampuunvix PHK 6 syxapuomuyeckou
knemxke. Hexooupyrowue PHK.
JlemoHCTpanuu

[Toptpert: H. K. Konb1os.

Tabnuib 1 cxeMbl: «brocunTes
Oenka», «I eHeTHYECKHUI KO

MOHSITHH: TeH, TCHETUYCCKUM KO/,
KOJIOH (TPHILIET), CTON-KOJIOHBI,
MAaTpUILa, MATPUYHBINA CUHTE3,
tpanckpunuusg, PHK-nomumepasa,
MIPOMOTOP, CIUIAUCUHT, UHTPOH, DK30H.
XapakTepu30BaTh PEAKIIMA MATPUIHOTO
CHUHTE3a, CBOMCTBA FTEHETUYECKOr0 KOJA.
OnuceIBaTh 3TAIbl TPAHCKPUIIIUN U
TPAHCIISALNY; yCTaHABIMBATh
B3aMMOCBSI3b MATPUUHBIX PEAKIINI

B KJIETKE; CXeMaTUYECKU U300paKaTh
MaTpUYHbIE PEAKIIUU TPAHCKPHUIILIUY U
TPAHCIIALINU.

Penrate Onosiornyeckue 3agayu Ha
ONPEAETIEHNUE MOCIEN0BATEIILHOCTH
nykieotu0oB JIHK u MPHK, npumensis
3HAHUS O PEAKIUAX MATPUIHOTO

CHHTC3a, TCHCTHYCCKOM KO/IC,
IMPUHOUIIC KOMIICMCHTAPHOCTH




7.2

CuHnre3s Oeka

Tpauncnsauus u e€ sransl. Y4yacTtue
tpancnopTHeix PHK B OnocunTtese
Oenka. YcaoBus OmocuHTe3a Oenka.
KonupoBanne aMmuHOKHCIOT. Posib
pubocom B GmocuHTe3e OelKa.
JdemMoHcTpauuu

Tabaunel 1 cxeMsl: «buocunres
Oenkay, «I eHeTHIeCKUi KO

PackpsiBaTh coiep:kaHre TEPMUHOB U
MOHSATHUM: TPAHCIISIUS, AaHTUKOJIOH,
TPHK, amunoanun-tTPHK-cunTerasa
(xomaza), monupudocoma (moarcoma).
XapakTepu30oBaTh CBOKMCTBA
FeHETHYECKOT0 KOJIa.

OnucpIBaTh ATAIbl TPAHCIISIUN 1
CXEMaTUYECKHU N300pakaTh MAaTPUUYHBIC
peaKIuy TPaHCIISAIIUH.

PemraTe Omonorndeckue 3agaqaun

Ha onpenaeneHrne anTukogoHoB TPHK,
MMOCJIEIOBATSIbHOCTH AMHUHOKHCIIOT
B MOJICKYJIe OeJIKa, TPUMEHSS 3HAHUS
0 peaKIUsIX MAaTPUUYHOTO CUHTE3A,
T€HETUYECKOM KOJI€, TPUHIIUIIC
KOMILIEMEHTAPHOCTH

7.3

MexaHn3Mbl
AKCIPECCHUU I'€HOB

Coepemennvie npedcmasieHus

0 cmpoenuu 2enog. Oprauuzanus
I€HOMa y IPOKapHOT U IYKAPHOT.
Perynsuusi akTHBHOCTH T€HOB

y IpokapuoT. ['unoresa onepona

(d. Kako0, XK. Mano).

Monexynapnvie mexanuzmvl 3KCnpeccuu
2enos y sykapuom. Ponv xpomamuna

8 pe2ynayuu pabomsl 2eno8. Perynsuus
OOMEHHBIX MPOIIECCOB B KIIETKE.
Knerounsiit romeocras.

PackpwiBaTh CofiepkaHuE TEPMUHOB U
IOHSATHI: OIIEPATOP, OTIEPOH,
CTPYKTYpHBIC T€HBI, IIPOMOTOP,
penpeccop.

OnuceIBaTh CTPYKTYPYy FreHOMa
MIPOKAPHOT; XapaKTepru30BaTh paboTy
WHIYIIHOEITEHOTO U PEIPECCUOEIIBHOTO
OIepoHa.

BbIA€IATE CTPYKTYPHYIO
PETYJIATOPHBIC YaCTH FeHa DYKapHOT.
CpaBHHBATh MPOIIECCHI SKCTIPECCUU




JleMoHCTpaLuu
Tabauuel ¥ cxeMbl: «brnocuaTe3
Oenkay, «I eHeTHUEeCKHUI KO

T'CHOB Y IPOKAPHOT U DYKAPHUOT.
XapakTepru30BaTh THIIOTE3Y ONEPOHA
(®. Kaxko0, XK. Mano).

OnuceIBaTh MEXaHU3M IO JICPKAHUS
KJIETOYHOTO TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmanmronnas
ouosorus

Bupycel — HekieTouHbIe POPMBI KU3HU
1 oOyMratHeie napasuthl. CTpoeHHE
MIPOCTHIX U CJIOKHBIX BUPYCOB,
peTpoBHUpPYCOB, OakTepuodaros.
Kuznennwiii yuxn /{HK-cooepacawjux
supycos, PHK-cooepaicawux supycos,
baxmepuoghacos. Obpamuast
MPAHCKpunyusi, pesepmasa,
unmezpasa.

BupycHbie 3a0051€BaHUs YEIOBEKA,
J)KUBOTHBIX, pacTteHuil. CITN /I,
COVID-19, connanbubie U
MEIUIIMHCKHUE TPOOIEMBI.
buoungopmamuxa: unmeepayus u
ananuz bonrvuiux maccueos («bigdatay)
CMPYKMYPHBIX OUONO02ULECKUX OAHHBIX.
Hanomexnonozuu 6 6uonocuu u
meouyune. [lpoepammupyemvie
@ynxyuu benxos. Cnocobvt docmasxu
JleKapcms.

JdemMoHcTpanuu

[Toptper: J. U. IBaHOBCKUIA.

PackpeiBaTh conep:xkaHue TEPMUHOB U
MOHSATUN: BUPYC, BUPHOH, CEP/ILICBUHA,
Karcuj, oOpaTHas TPAaHCKPUIIIHS,
pPETPOBUPYCHI, OaKkTepruodar, BUpycC
uMMyHoaeduimTa yenoseka (B1Y),
MPUPOHO-0YAroBbie HHPEKIIUH.
XapakTepu3oBaTh BUPYCHI,
PETPOBUPYCHI U OaKkTeprodaru Kak
BHYTPHUKJIETOUYHBIX apa3UTOB
MPOKApHOT U IYKAPUOT.

W3naraTh runoTe3sl 3BOJIOLIMOHHOTO
MIPOUCXOXKICHUS BUPYCOB.
OnucbIBaTh MEXaHU3M B3aUMOAECHCTBHS
BHUpYCa U KJIETKU, HHPEKIIMOHHBIN
BUPYCHBIH ITPOLIECC.
XapakTepu30BaTb MEXaHU3MBbI
BEPTUKAIBHOU M TOPU30HTAIIBHON
nepeaaur BUPYCOB; 3a00JICBAHUS
’KUBOTHBIX U PACTCHH, BHI3bIBAEMbIC
BHUpYyCamH.

HasbiBaTh BUpycHBIE 3a00J1€BaHus,
BCTPEYAOUIUECS Y YETIOBEKA: TPUIIII,




Tabauubl v cxeMsbl: «l 'eHeTHYECKHiA
Ko1», «Bupyce», «baktepuodarm.
IIpakTnueckas padora
«Co31anurie MOJICIN BUPYCa

KJICIIEBOM SHIEATHT, TETIaTHT,
COVID-19, CII1 .

CoOmroath mpaBuiia MOBEACHUS

B OKpY’KaloIlel MPUPOTHOH cpeie, Mep
PO IITAKTUKY PacIpOCTPaHEHUS
BHUPYCHBIX 3a00JICBaHMM (B TOM YHCIIC
BUY-undeximn)

Hroro

qacCoOB I10 TEMC

9

Tema «’Ku3HeHHBIH UK KJICTKI»

8.1

JKY3HEeHHBIN UK
KJIETKH

1

Ki1eTouHbI UKII, €T0 IEPUOIbI U
perynsinusa. Uarepdasza u Mutos.
Oco0EeHHOCTH TTPOIIECCOB,
MpOTEKaIUX B HHTEp(ase.
IToaroroBka KJIETKHU K JEJICHUIO.
[IpecunTeTnyeckuii
(MOCTMUTOTUYECKHUI ), CHHTETUUECKU I
Y MIOCTCUHTETUYECKU I
(MpeMHUTOTUYECKUI ) TIEPUOJIBI
uHTEp(Pa3bI.

JlemoHCTpanuu

Tabauibe! 1 cxeMbl: « KU3HEHHBIN 1K
KJIEeTKN», « MUTO3»

PackpsiBaTh cozepkaHue TEPMUHOB U
MOHSATUM: KJIETOUHBIN LUK, UHTEep(da3a.
IlepeuncnsaTh NEPUOABI JKUZHEHHOTO
LHUKJIAa KJIETKU U XapaKTEPU30BaTh
MIPOTEKAOIINE B HUX ITPOLIECCHI

8.2

MarpuuHsbIil CUHTES
JIHK. Xpomocomsl

Marpuunsiit cunre3 JJHK —
permkanus. [[puHIUIBI permkanun
JHK: xoMmieMeHTapHOCTb,
ITOJIYKOHCEPBATUBHBIN CUHTES,
aHTUIIAPAJLIENBHOCTh. Mexanusm

PackpsiBaTh copiepskaHue TEPMUHOB U
MOHATUN: perInKanus (peayIivKanus),
KOMILIEMEHTAPHOCT,
aHTUTIAPAILIEIBHOCTb,
JAHK-nonumepasa, Tenomepa,




permukaruu JJHK. Xpomocomsr.
Crpoenue xpomocoM. Tenomepsl U
TeroMmepasza. XpOMOCOMHBINH HAOOp
KJIETKW — KAPUOTHIIL. [JUTIIIOUTHBIN U
raruiouHbIM HAOOPbI XPOMOCOM.
['omonornunsie Xxpomocomsl. [1omoBBIE
XPOMOCOMBL.

JleMoOHCTpaLun

Tab6suiibl u cxembl: «KU3HEHHBIN IIUKIT
KIIETKN», «CTpOCHUE XPOMOCOMY,
«Pemnmukanms [JTHK.

ObOopyaoBaHme: CBETOBOM MUKPOCKOIT;
MUKpomnpenapatsl: « MUTO3 B KJIETKax
KOpELIKA JIYKa».

JlaGoparopnas padora

«M3yyeHnne XxpoMOCOM Ha TOTOBBIX
MUKpOIIpenapaTax»

pPEIUIMKAIIMOHHAs BUJIKA, XPOMOCOMA,
XPOMOCOMHBIN Ha0OP, HYKJIEOCOMBI,
CECTPUHCKHUE XpOMAaTHU/IbI, IIEHTPOMEPA,
KapUOTHUIL, TATUIOUAHBIN U JUTUIOWTHBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, TTOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOEHUE XPOMOCOM,
KapUOTUIIOB OPTraHU3MOB.
[lepeuncnsaTh NPUHIUIIBI PETLTUKAIITN
JIHK 1 naBaTh UM coaepxKaTelibHyIO
XapaKTEPUCTHKY.

OnuceIBaTh MEXaHU3M PEIUIMKAIIUN
JIHK.

Cxemarnyecku n300paxaTh CTPOCHUE
MeTadazHoil XpOMOCOMBI.

Paznuuats XpomMocoMmbl

Ha MUKpoMpenaparax u
MUKpodoTorpadusix

8.3

JleneHue KIeTKU —
MHTO3

Henenue kietku — MuTo3. Ctaguu
MHTO3a U MPOUCXOSIINE B HUX
npoueccsl. Tumnsl Muto3a. Kapuokunes
¥ [MATOKUHE3. brosornueckoe
3HAQUCHHUE MUTO3A.

JlemoHCTpauuu

Ta0auiel ¥ cxeMbl: « KU3HEHHBIN [TUKIT
KIIETKN», «CTPOCHUE XPOMOCOMY,
«Pemnukanusa JJHK», «Muto3y.

PackppIBath conepkaHie TEPMUHOB U
MOHSTUI: MUTO3, Tpodasa, Meradasa,
anadasa, Tenodasa, KApUOKUHE3,
IIUTOKWHE3, BEPETECHO JCIICHMUSI,
MeTadaszHas mIacTuHKa, 00po3aa
JICIICHUS.

[lepeuncnsaTh MocIea0BaTEILHOCTh
CTaJInii MUTO3a U OTHCHIBATh
MIPOUCXOISIIINE HA HUX TTPOIIECCHI.




Ob0opyaoBaHme: CBETOBOM MUKPOCKOIT;
MUKponpenaparsl: «MHUTO3 B KIETKaxX
KOPEIIKa JIyKa).

JlaboparopHasi padora

«Habmroienre MUTO3a B KJIETKaxX
KOHYHMKA KOpeIlIKa JTyKa (Ha TOTOBBIX

CpaBHUBaTH 0COOCHHOCTH TPOTEKAHUS
MHUTO3a B PACTUTEIBHBIX U JKUBOTHBIX
KJICTKaX.

OOBICHATH OMOIOTHYSCKUH CMBICIT
MHTO3A.

Pa3nuuaartes ctagnu MuTO3a

MUKpOTIperapaTax)» Ha MUKpoOIIpernaparax u
MUKpodoTorpadusx
8.4 | Perymsaius 1 Perymnsiius MUTOTHYECKOTO UK PackpsIiBatTh cojiep)kaHue TEPMUHOB U
YKU3HCHHOTO ITUKJIa kieTku. [I[porpamMvupyemas KiieTodHasi | IOHSITHI: anonTo3, mpoaudeparus,
KJIETOK rudeIb — aroITo3. mudpepeHnpoBKa.
Krerodnoe s1po, XpOMOCOMBI, XapakTepu30BaTh PETYIISAIIUIO
(GbyHKIIMOHAIbHAS T€HOMHUKA. MHUTOTHYECKOTO ITUKJIA KICTKH.
Mexanuzmvl nporugepayuu, OOBSACHITH OMOJOTUUECKUN CMBICIT
oughghepenyuposku, cmapenus u cudeny | 3apoOrpaMMUPOBAHHON KIICTOYHOU
knemox. «L{ugpposas knemray» — rudeNu — arnornro3a.
ouourpopmamuueckue mooenu Y cTaHaBIMBaTh B3aMMOCBSI3b MEXKTY
DYHKYUOHUPOBAHUSL KTIeMKUL. TrOMEOCTa30M KJIETOK U UX THOEIbIO
JleMoOHCTpaLun
Ta0nuiel ¥ cxeMbl: «KN3HEHHBIH TUKIT
KIEeTKH», «CTPOCHHE XPOMOCOM,
«Permmkanusa JTHK», «Mwuto3»
HToro vyacoB no Teme 6
9 | Tema «CTPOEHUE U ®YHKIIUU OPT"AHU3MOB»
9.1 | Opranusm Kak eMHOE 1 buonorudeckoe paznoodpasue PackpsiBaTh coiep:kaHle TEPMUHOB U

1S (0¥

opranu3MoB. OJTHOKJIETOYHBIE,

KOJIOHHMAJIBbHBIC, MHOT'OKJICTOYHBIC

IIOHATHN: OPTAaHU3M, OpTaH, OPraHEIIbI,
CUCTEMA OpPraHoB, almapar,




OpPTraHU3MBI.
Oco0OEeHHOCTH CTPOCHHUS U
YKU3HEIEATEIbHOCTH OJTHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu,
OJIHOKJIETOYHBIE TPUOBIL,
OJITHOKJIETOYHBIE BOJOPOCIIH, APYTUE
npoTucthl. KosloHnanbHble OpraHu3MBbl.
B3anMocBs3b yacTeil MHOTOKJIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMBI
opraHoB. OpraHu3M Kak €JUHOE LIEJIOe.
I'omeocras.

JleMoOHCTpaLun

Tabauib! v cxeMbl: «OJTHOKIETOUHbIE
BOZOpOCIIN», K MHOTOKJIETOYHBIE
BOJIOpOCHNY, «bakTtepuny,
«IIpocreiimmey, «OpraHbl IBETKOBBIX
pacteHunit», «CUCTEMBI OPraHOB
MO3BOHOYHBIX )KUBOTHBIX),
«BHyTpeHHEE CTPOEHUE HACEKOMBIX).
OobopynoBaHme: CBETOBOM
MUKPOCKOIT; MUKpPOITpenapaThbl
OJIHOKJIETOYHBIX OPTaHU3MOB; )KUBBIE
AK3EMIUISIPbl KOMHATHBIX PACTEHU;
repOapuu pacTeHUI pa3HbIX

OTJIEJIOB; BJIAYKHBIE MPEMAPATHI
KUBOTHBIX

(byHKIIMOHATBHAS CUCTEMA, TOMEOCTa3.
[lepeuncnsaTh CTPyKTYpHO-
($yHKIMOHATBEHBIC YaCTH
OJTHOKJIETOYHBIX, KOJIOHUAIbHBIX,
MHOTOKJICTOYHBIX U MHOTOTKaHEBBIX
OpraHU3MOB.

XapakTepu3oBaTh 0COOEHHOCTH
CTPOCHHMSI U KUZHEACSITEIbHOCTU
OJTHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHUAJIbHBIX, MHOTOKJIETOYHBIX U
MHOTOTKaHEBBIX OPT'aHU3MOB.
CpaBHuBaTh MeX1y cOO0M
OJIHOKJIETOYHbIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE U MHOTOTKAHEBBIC
OpTraHu3MBI




9.2

TkaHu pacTeHnit

Tkanu pacteHuid. TUIIBI pACTUTEIBHBIX
TKaHel: 0Opa3oBaTellbHasI, TTOKPOBHAS,
IIPOBOAAIIAS, OCHOBHAS,
MexaHnudeckas. OcoOeHHOCTH
CTpoeHUs, PYHKIUHN U paACIOIOKEHUS
TKAHEW B OPraHaxX pacTCHUU.
JleMoOHCTpaLun

TabauIlbl U CXEMBI:

«Txanu pacrennitn, «Oprassl
LIBETKOBBIX pacTeHuin», «KKopHeBbie
cucteMbl», «CTpoeHHe cTe0s»,
«CTpoeHue TMCTOBOM IIIACTUHKN.
ObopynoBaHme: )KUBBIE SK3EMIUISPHI
KOMHATHBIX PaCTE€HUN; CBETOBOMN
MHKPOCKOII; MUKPOTIpENapaThl TKAHEH.
JlaGopaTopHnasi padora

«/3yueHue TkaHen paCTEHUI»

PackppiBaTh copeprkanrue TEPMUHOB U
MOHSTUH: TKaHb, YHUACPMHUC, TTPOOKa,
KOpKa, JIy0, IpeBeCHUHa, IPCBECUHHBIC
BOJIOKHA, JTyOsSIHBIC BOJIOKHA, COCY/IbI,
KaMEHHUCTBIE KIIETKH.

XapaKTepru30BaTh THITBI PACTHTEILHBIX
TKaHeW: oOpa3oBaTeibHas, TOKPOBHASI,
MPOBOASAIIAS, OCHOBHAS, MEXaHUYECKAS;
MIEPEUYHCIIATh OCOOCHHOCTH X CTPOCHUS
Y BBITIOJTHACMBIC (DYHKITHH

9.3

TkaH" )KUBOTHBIX U
YeJI0BEKA

TkaHu >KMBOTHBIX U UeaoBeKa. THITBI
’KMBOTHBIX TKaHEH: SITMTEIIMAJIbHAS,
COCIMHUTEIIbHASI, MBIIIICUHAs, HEPBHASI.
OcobeHHoctu cTpoeHust, GyHKIUN U
pacmoIOKEHUsl TKAHEN B OpraHax
’)KMBOTHBIX M YEJIOBEKA.
JleMmoHCTpanuu

Tabaunsl u cxeMbl: « TkaHu
’KMBOTHBIX», « CKEJIET YeJIOBEKay,
«IIuieBapuTenbHas CUCTEMAY,

PackpsiBaTh copepkaHre TEPMUHOB U
TOHSITUM: SIIUTEIINM, CEKPET,
MBIIIIEYHbIEC BOJIOKHA, HEUPOH,
HEUPOIJIHS.

XapakTepu30BaTh TKAHU )KUBOTHBIX U
YyeJ0oBeKa: dIUTeInalIbHas,
COEIMHUTEIbHAS, MBIIIICYHAsI, HEPBHAS;
MIEPEYUCIIATh OCOOCHHOCTH UX CTPOCHHMS
Y BBITIOJTHAEMbIC (DYHKITHH




«KpoBenocnas cucremay,
«/IprxaTenpHas cucteMa», «HepBHas
cucrteMay, «Koxay, «MpllieuHas
CUCTEMAY.

O6opynoBanme: CBETOBO MUKPOCKOTI;
MHKpPONpEnapaTsl TKaHEH.
JlaGoparopnas padora

«M3yuenne TkaHen JKUBOTHBIX)»

9.4

Opranbl. CucTemMbl
OpraHoB

Opransl. BereratuBHsbie u
T€HEpPATUBHbBIC OPTaHbl PACTCHUI.
OpraHbl ¥ CHCTEMBI OPTAaHOB
JKUBOTHBIX U YesioBeka. OyHKIINHN
OpPraHoB U CUCTEM OPTaHOB.
JleMoOHCTpaLun

Tabmuitel 1 cxembl: «OpraHbl
LIBETKOBBIX pacTeHUI», « KOpHEBBIE
cuctembl», «CTpoeHue cTedsy,
«CTpoeHue TMCTOBOM IJIACTUHKN,
«CxkeneT uenoBeKay,
«ITumeBapurenbHasi CUCTEMAY,
«KpoBeHOCHas cuctemay,
«/JlpIxaTenpHass CHCTEMAY,
«BpiaenurensHas cucremay, « Hepsuast
CHUCTEMay, « DHJOKPUHHAS CUCTEMAY.
O6opynoBaHme: KUBbIE YK3EMILISPBI
KOMHATHBIX PACTeHHI; TepOapuu
pacTEHU pa3HbIX OTAEIOB; CKEIETHI

PackpeiBaTh conep:kaHue TEPMUHOB U
HOHSITUNA: OpraH, KOPEHb, MOOET,
LBETOK, IIJIOJ, CEM, IIOJIOBBIC JKEJIE3HI,
II0JIOBBIE IIPOTOKH, KOITYJIATUBHBIC
OpraHbl, CHCTEMBI OPTaHOB.
XapaxkTepu30BaTh BET€TATUBHBIC U
reHEpPaTUBHBIC OPTaHbl PACTECHUH,
COMAaTUYECKUE U PEryJIITOPHBIC OPTraHbl
’KMBOTHBIX; IEPEUUCIIATh OCOOEHHOCTH
UX CTPOEHUS U BBINIOIHSIEMbIE (DYHKIIMH.
YcraHaBaMBaTh B3aMMOCBA3U MEXKIY
CTPOEHUEM OPTraHOB U UX (PYHKIUSIMHU.
Paznuuars BUIBI TKAHEH, OpraHbl U
CUCTEMBI OPraHOB, B TOM YHCJIE
YeJI0BEKa, Ha MUKpOIIpenaparax,
BJIQKHBIX ITpenaparax, repoapusx u
MuKpodoTorpadusx, Tadaunax,
MOJENIAX U MyJISKaxX




MMO3BOHOYHBIX; KOJUICKIIUU
0€CIO3BOHOYHBIX )KUBOTHBIX; BJIAYKHBIE
npenapaThl >)KUBOTHBIX, CKEJIET
YeJI0BEKa.

JlaGopaTtopnas pabora

«3ydeHne opraHoB I[BETKOBOI'O
pacTeHus»

9.5

Omnopa tena
OpPraHU3MOB

Onopa Tena oprann3moB. Kapkac
pacteHuid. CkeneTsl OTHOKIETOYHBIX U
MHOTOKJIETOYHBIX )KHBOTHBIX.
Hapy:XHbIi1 1 BHyTpEHHUM CKEJIET.
CtpoeHue U THUIIBI COEJUHEHUS KOCTEM.
JemoHCcTpanuu

Tabauue! u cxembl: «CTpoeHue
cte0s», «CTpoeHue TUCTOBOM
IJIACTUHKNY, « CKEIET YEIOBEKaY.
Oo6opynoBaHme: CKeIEThI
MO3BOHOYHBIX; BJIAYKHBIE MPENapaThl
YKUBOTHBIX; CKEJIET YEJIOBEKa;
PAKOBHHBI MOJITFOCKOB; KOJJIEKIIUH
HACEKOMBIX, UTTIOKOKUX

PackpbiBaTh copepkaHue TEPMUHOB U
HOHSITUN: ONTIOPHBIE CUCTEMBI, 000JIOUKU
KJIETKH, (pUOPUILIIBI, KapKac, Hapy>KHbIN
CKeJIET (XUTUHOBBIN MTOKPOB),
TUAPOCTATHYECKNN CKEJIET, BHYTPEHHUI
CKEJIeT, KOCTH (JUTMHHbIE, KOPOTKHE,
TJIOCKKUE), COEIMHEHUS KOCTEH,
HETO/IBUXKHBIE (IIBBI),
MOJIYIIO/IBM>KHBIE, TIOJIBUKHBIE
(cycTaBsl), OTIEIBI CKEIETa
MMO3BOHOYHBIX )KMBOTHBIX: Ueperl,
0CEeBOI ckeneT (M03BOHOYHUK, TPYAHAS
KJIETKa, XOp/1a), 0sica KOHEYHOCTEM,
CBOOO/THBIE KOHEYHOCTH.

OnuceIBaTh HAPYKHBIA U BHYTPEHHUI
CKEJIEThI ’KUBOTHBIX, CTPOCHHUE U TUIIBI
COEIMHEHUS KOCTEMN.

VYcTanaBnMBaTh B3aUMOCBSI3U MEXKIY
CTPOEHUEM OTIOPHBIX CUCTEM U UX
GyHKUMSIMU B OpraHU3Me.




CpaBHHBaTh CTPOEHUE ONIOPHBIX CUCTEM
PACTEHUI U )KUBOTHBIX

9.6 | JIBmwkenue JIBr>keHue opraHu3MoB. JIBuxeHue PackpbIBaTh cojiepkaHre TEPMUHOB U
OpPraHU3MOB OJIHOKJIETOYHBIX OPTaHU3MOB: MOHSTUH: ABUKEHUE, IBUTATEIbHBIC
amME00UTHOE, )KTYTUKOBOE, PECHUYHOE. | OPTaHEeIUIbl, TBUKEHUE MTPOCTEUIIINX
JIBr>KeHME MHOTOKJIETOUHBIX (amEOomMIHOE, KTYTUKOBOE,
pacTeHui: TPONU3MbI U HACTHH. PECHUYHOE), IBUKEHUE PACTEHUN
JIBMKeHe MHOTOKJICTOYHBIX (TponU3MBbl, HACTHH ), MBIILICYHBIC
JKUBOTHBIX U YEJIOBEKA: MBIIICYHAs CHUCTEMBI (COKpATUTEIbHBIC BOJIOKOHIIA,
cucrema. Peduiexc. CkeneTHbIE MBIIIIBL | KOKHO-MYCKYJIBHBIM MELIOK, CKEJIETHAS
U uX pabora. MYCKyJIaTypa), CKeJIeTHAsI MBIIIIA
JleMoHCTpanun (MBIIIEYHOE BOJIOKHO, MUO(DHUOpHUILIA),
Tabnuue! u cxembl: «ONHOKIETOUHBIE | BBICIIME JBUTATEIbHBIE IIEHTPHI, paboTa
BOJIOpOoCnY, «lIpoctenmmey, MBIIIII (JIBUTATENIbHAs, COMaTHYeCcKas),
«CTpoeHue MBIIIILD, «MblleqHas MBIIIEYHOE YTOMJICHHE.
CUCTEMaY XapakTepru30BaTh BUIBI JBHKECHUS
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPTaHU3MOB.
OnuceIBaTh CKEJICTHBIC MBIIIIIHI U KX
pabory.
VY cTanaBnMBaTh B3aMMOCBSI3b MEXKTY
CTPOEHHEM OTIOPHBIX CHUCTEM U
JBMKEHUSIMUA OPTaHU3MOB
9.7 | [IutaHue OpraHU3MOB [Tutanue opranusmos. [lormomnenue PackpoiBath conepkaHie TEPMUHOB U

BO/IbI, YTJICKHCIIOTO Ta3a U
MHHEPAJIBbHBIX BEIIECTB PACTCHUAMMU.
[ IuTaHue ’JKUBOTHBIX.

TIOHSITUI: MUTAHKUE, TUIIIEBAPEHNUE,
MUIIEBAPUTENBHBIE BAKYOJIH, KUIIIEUHAS
MOJIOCTh, MUAIIEBAPUTETHHAS TPYOKa,




BHYTpHUNOIOCTHOE ¥ BHYTPUKIIETOYHOE
nuieBapenue. Iluranre no3BOHOYHBIX
KUBOTHBIX. OTIEBI
MALIEBAPUTENBHOTO TPAKTA.
[InmeBapuTENBbHBIE XKEIE3BI.
[InmeBapuTenbHas CUCTEMA YEIOBEKA.
JlemoHCTpanuu

TabauIlbl U CXEMBI:
«Ku1euyHononocTHeiey,
«IInmeBapurenpHas cucrema», «Cxema
IIATAHUS PACTEHUI.

Oo0OopyaoBaHme: )KUBBIE DK3EMIUISIPBI
KOMHATHBIX PaCTEHUIA; 000pyA0BaHUE
JUISL IEMOHCTpALMU [IOYBEHHOI'O U
BO3JYIIHOI'O MMUTaHUsI PACTEHU,
paclilerieHHst Kpaxmaiia u 0eJIKoB

o JeiicTBueM (hepMEeHTOB

MUIIEBAPUTEIBHBINA TPAKT,
MUIICBAPUTETHHBIC JKETIE3bI,
MUIIEBAPUTEHHBIC COKHU.
XapaxkTepu3oBaTh MUTAHUE )KUBOTHBIX;
BHYTPHIIOJIOCTHOE M BHYTPHUKIETOUHOE
MUIIEeBapeHue.

Pa3znnuate Ha n300pakeHUsIX (cXemax,
Ta0JIUIaX, MYJISDKAX) OTIAEIbI
MUIIEBAPUTEIIBHOTO TPAKTA U
MUIIEBAPUTEIBHYIO CUCTEMY YeTIOBEKA.
YcTanaBIuBaTh B3aUMOCBSI3U MEKTY
CTPOCHHEM OPTaHOB IMUIIICBAPEHUS

9.8

JIpIxaHue OpraHu3mMoB

Jlpixanue opranu3MoB. JIprxanue
pacteHui. /[pIxaHre >KMBOTHBIX.
Juddy3us razoB uepe3 moBepxXHOCTh
KieTku. KoKHOe JIbIxaHue.
JIpixaTenbHast MOBEpXHOCTh. KadepHoe
U 1EroyHoe Abixanue. [[prxanue
MMO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
DBOJIIOIMOHHOE YCIO)KHEHUE CTPOCHUS
JETKUX MMO3BOHOYHBIX )KUBOTHBIX.
JIpIXxaTeapHasi CHCTEMa YEJIOBEKaA.

PackprwiBaTh conepxaHre TEpPMUHOB U
MOHATHUH: IbIXaHue, MudQy3usi, KOKHOE
JIbIXaHWE€, OpraHbl JbIXaHus,
JbIXaTeJIbHBIC JBYKCHMS, IbIXaTCIbHBIN
LEHTP, JETOYHbIE 00BEMBI, KU3ZHEHHAS
€MKOCTb JIETKUX.

XapakTepu30BaTh AbIXaHUE PACTEHUN;
JIBIXaHUE KUBOTHBIX M YEJIOBEKA.
OnuceIBaTh BOIIOIMOHHOE
YCJI0KHEHUE CTPOCHUS JETKUX




MexaHn3M BEeHTHISIIIUY JIETKUX Y TITULL
Y MJICKOTIUTAIOMuX. Perynsius
nbIXaHus. JlpixaTeabHbie 00bEMBI.
JleMoOHCTpaLuu

Tabauub! u cxeMbl: «JlprxaTenbHas
CUCTEMAY.

Oo6opynoBanme: 000py0BaHUE
JUTSL IEMOHCTpPAIMH OIBITOB

110 U3MEPEHHUIO JKU3HEHHON EMKOCTH
JErKUX, MEXaHU3Ma JAbIXaTEIbHbBIX
JBIDKEHUN

MMO3BOHOYHEBIX )KUBOTHBIX.

PaznuyaTe Ha n300paxkeHusx (cxemax,
TabIuIax, MyJisbKax) JbIXaTeIbHYIO0
CHUCTEMY YeJIOBEKa.

OnuceIBaTh MEXaHU3M BEHTUIISIIUHA
JETKUX y OTUIL U MIIEKOITUTAIOIINX.

Y craHaBIMBaTh B3aUMOCBSI3U MEKIY
CTPOCHHEM OPTaHOB JIBIXaHUS U UX
(GYHKITUSIMH B OpTaHU3ME

9.9

TpaHcnoprt BelecTs
Yy OPTaHU3MOB

TpaHcnopT BEUIECTB Y OPraHU3MOB.
TpaHCHIOPTHBIE CUCTEMBI PACTEHHM.
TpaHCTIOPT BEIIECTB Y *KUBOTHBIX.
KpoBeHocHas cuctema u €€ opraHsl.
KpoBeHocHast cucteMa m03BOHOYHBIX
JKUBOTHBIX M yenoBeka. Cepaile,
KPOBEHOCHBIE COCYbI U KpOBb. Kpyru
KpOBOOOpaIeHHs. DBOIIOIUOHHbIE
YCJIOKHEHUSI CTPOCHUSI KPOBEHOCHOM
CUCTEMBbI [T03BOHOYHBIX )KUBOTHBIX.
PaGoTa cepara u e€ perymsiusi.
JlemoHCTpanuu

Tabmuiibl 1 cxembl: «OpraHb
[IBETKOBBIX pacTeHuin», «KKopHeBbie
cuctembl», «CTpoeHne cTels»,
«CTpoeHue JINCTOBOU IITACTUHKI,

PackppIBath cosepkaHie TEPMUHOB U
MOHSITUI: TPAHCIIOPT BEILECTB,
TPAHCTIOPT y paCTEHU, KPOBEHOCHAS
CUCTEMA )KUBOTHBIX, KPOBb, IJIa3Ma,
(hopMEHHBIE JIEMEHTHI,
KpOBOOOpaIieHue, Kpyru
KpOBOOOpAIICHUS, CePACYHBIN UK,
mumdooOparnienue, mumda,
TuM(paTUIECKUE COCYIbI,
TuM(paTUIECKHE y3JIbl, BHYTPCHHSS
cpela opraHu3Mma.

XapakTepru30BaTh TPAHCIIOPT BEIIECTB
y pacTeHU U OECIIO3BOHOYHBIX
KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
’KUBOTHBIX U YEJIOBEKA.




((KpOBCHOCHaﬂ CHUCTCMA»,
((KpOBeHOCHI)Ie CHUCTCMBI IIO3BOHOYHBIX
KHUBOTHBIX»

Pa3nnuate Ha N300paKeHUAX (CXemax,
TabnuIax, MyJisKax) KpOBEHOCHYIO U
TUMpaTHIECKYIO CUCTEMY YelIOBEKa.
YcraHaBIMBaTh B3aMMOCBSI3U

MEXIy CTPOCHHEM OPIaHOB
KpOBOOOpanieHus ¥ ux GyHKIUSIMU

B OpraHu3Me

9.10

Brinenenue y
OpPraHu3MOB

Briienenue y opranu3moB. Beiienenue
y pacTeHul. Brienenue y KUBOTHBIX.
CokpatutenbHble Bakyoiau. Oprassl
BbIJIeTIeHUs. DUbTpalus, CeKpenus u
oOpaTHOE BCachIBaHUE KaK MEXAHU3MBbI
paboThl OpraHoB BbifeneHUs. CBsI3b
MIOJIOCTH T€JIa C KPOBEHOCHOM U
BBIJICJIUTEIILHON CUCTEMAaMU.
Brinenenue y mo3BOHOYHBIX dKUBOTHBIX
n yenoseka. [louku. Ctpoenue n
byHKIMOHUPOBaHUE HEPPOHA.
OO6pazoBaHue MOUYH Y YEIOBEKA.
JlemoHCcTpanuu

Tabauie! 1 cxeMbl: «BergenurenbHas
CUCTEMa»

PackpbiBaTh cosiepkaHre TEPMUHOB U
MIOHSTHUH: BBIICIICHNE, TYTTaIlUs,
JIUCTOIIA]l, COKPATUTEIbHBIE BaKyOJIH,
W3BUTHIC KaHAIBIIBI, 3BE319ATHIC
KJICTKH, BBIJICITUTEIbHBIC TPYOOUKH,
MaJIbITUTUEBBI COCY/IbI, TOYKH,
MOYETOYHUK, MOYECBOMU ITy3bIPh,
He(dpoH, MoYa.

XapakTepu30oBaTh IPOLIECC BhIICICHUS
Yy PaCTCHUH U )KUBOTHBIX.

Paznuuate Ha U300pakeHUsX (CXeMax,
TabnuIax, MyJsKax) BbIICIUTEILHYIO
CUCTEMY YEJIOBEKA.

OnuchIBaTh MEXaHU3M
GbyHKIIMOHUPOBaHUS He(PpOHa; poIIece
00pa3oBaHUs MOYH.

YcTaHaBnMBaTh B3aMMOCBSI3U

MEXK]Ty CTPOCHHEM OPraHOB
BbIJICJICHUSI U UX (QYHKIHUSIMU

B OpraHU3Me




9.11

3amnuTa y OpraHu3MoB

3amnmTa y OpraHu3MoB. 3alura

Y OAHOKJIETOUYHBIX OPraHU3MOB. CIOpbI
OaKTepHil U LUCTHI MIPOCTEHIIHX.
3ammTa y MHOTOKJIETOYHBIX PACTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM U
XUMHUYECKOM 3amThl. OUTOHITUILI.
3ammTa y MHOTOKJIETOYHBIX
KUBOTHBIX. [TOKpOBBI U UX
MIPOU3BOJIHBIE. 3alIUTa OPTraHU3Ma

ot Oosie3Heil. IMmmyHHas cuctema
yenoBeKa. KileTOuHbIN U TyMOpaJIbHBIN
MMMYHUTET. BpOoKIEHHBIN U
MPUOOPETEHHBIN crienuduaecKuit
MMMYHHUTET. Teopurs KIOHAIBHO-
cenekTuBHOTro MMyHutera (I11. Dpnux,
®.M. bepuer, C. Tonerana).
BocnanuTenbHble OTBETHI OPraHU3MOB.
Ponb BpoXIEHHOTO UMMYHHUTETA

B Pa3BUTUHU CUCTEMHBIX 3200JI€BaHUII.
JlemoHCTpanuu

Tabnuiel 1 cxembl: «Koxa,
«Ummynurter», «CTpoeHue cTedsny,
«CTpoeHue JIMCTOBOM TIJIACTUHKI

PackpbIBaTh coziep>KaHUE TEPMUHOB U
MOHSTUI: KaIlCyJia, 3HI0CIOopa, [IUCTA,
KYTHKYJIa, CPECTBA NaCCUBHOU
3aIUTHI, CPEACTBA XUMUYECKOU
3aILUTHI, KOKHBIE TIOKPOBBI,
UMMYHUTET, UIMMYHHAasl CHCTEMA,
AHTUT€H, aHTUTEJO.

XapakTepu30BaTh BHUJIbI 3AILUTHI

Y OJTHOKJIETOYHBIX U MHOT'OKJIETOYHBIX
OpPraHHU3MOB.

OnuceIBaTh CTPOEHUE KOKHBIX
MTOKPOBOB U MX MTPOU3BOAHBIX.
Pa3znnuathk Ha M300pakeHUAX (CXxemax,
TabJIMIaxX, MyJIsSKax) OpraHbl
MMMYHHOW CHCTEMBI YEJIOBEKA.

VY cTaHaBnMBaTh B3aUMOCBSI3U MEXKY
CTPOEHUEM OPraHOB 3aIUThI U UX
(GyHKUMSIMU B OpraHU3Me

9.12

PaznpaxxumocTb
U PEryJIsius
y OpraHu3MOB

PaznipaxxumocTs 1 perynsuus

y opranu3MoB. PaznpaxumMocTb

Y OJTHOKJIETOYHBIX OPTraHU3MOB.
Takcucsl. Pazipa’kxuMoCThb U perymsiuus

PackpriBath copepkanne TEPMUHOB U
MOHATHUH: Pa3IpakKUMOCTb, PETYJISIINS,
TaKCHCHI, POCTOBBIC BEIIECTBA
(aykcuHBI), HEpBHAsl CUCTEMA,




y pacteHuil. PocToBbIe BemecTa U UX
3HAYCHHUE.

Hepshas cucrema u pedaexkTopHas
peryisuus y ;kuBoTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOJIOLHOHHOE
YCIJIOKHEHUE CTPOEHUSI HEPBHOMN
CUCTEMBI Y )KMBOTHBIX. OTIETIBI
rOJIOBHOT'O MO3T'a II03BOHOYHBIX
KUBOTHBIX. Pedniekc u pediiekropHas
nyra. be3yCcioBHbBIE U YCIIOBHBIE
pediekchr.

['ymopanpHas perysnus u
SHJOKPHHHAS CUCTEMA )KMBOTHBIX U
yesnoBeKa. JKenesbl SHIOKPUHHOU
CUCTEMBI U UX TOPMOHBI. [lericTBue
rOpMOHOB. B3auMOCBs3b HEpBHOU U
SHAOKPUHHOM cucTeM. [ umoranamo-
runodu3apHasi CuCTeMa.
JleMoOHCTpaLun

Ioptper: W. I1. ITaBnos.

Tabauue! u cxembl: «CTpoeHue
ruapb», « CTpOEHUE IUTAHAPUNY,
«BHyTpeHHEee CTpOEeHHE JOKIEBOTO
yepBs», «HepBHas cucrtema pbio»,
«HepBHas cucrema JIArymKmn»,
«Hepsnas cucrema
pecMbIKaIUXCsa», «HepBHas

pedaexkTopHas peryasnus, pedaekc,
pednexTopHas ayra, nepeaHuil Mo3r,
MIPOMEKYTOUHBIN MO3T, CPETHUM MO3T,
MO3XKEUYOK, POIOJATOBATHIA MO3T,
BEreTaTUBHAsI HEPBHASI CHCTEMA,
ryMOpaJibHasl peryJssiliys, TOPMOHBI,
SHAOKPHHHAS CUCTEMA, THIIOTAJIaMO-
runousapHasi CUCTEMA.
XapakTepu30oBaTh pa3ApaKUMOCTh

Yy OJTHOKJIETOYHBIX OPraHNU3MOB H
pedIIeKTOPHYIO PETyISIIUI0

Y dKUBOTHBIX.

Pa3znnuate Ha n300pakeHusIX (cxemax,
TabnuIax, MyJsikax ) HEpBHYIO CUCTEMY
U €€ OTIeNbl; OT/EJIbl TOJIOBHOTO MO3Tra
ITO3BOHOYHBIX )KUBOTHBIX.

OnuceIBaTh T'yMOPAJIbHYIO PETYIIALIMIO
y )KHBOTHBIX.

Pa3znnuatek Ha ©1300paxeHusx (cxemax,
TabJIMIaX, MyJIsSKaxX) YHIOKPUHHYIO
CUCTEMY JKUBOTHBIX U YEJIOBEKA.
HasbiBaTs xene3bl S9HAOKPUHHON
CHCTEMBbI YeJIOBEKa U BhIpabaThIBaeMbIe
UMU TOPMOHBI.

OnuceIBaTh 1€HCTBHE TOPMOHOB.

VY cTaHaBnuBaTh B3aUMOCBSI3U MEXKY
CTPOEHHUEM OPTraHOB HEPBHOM U




cucrema ntuiy, «HepBHas cucrema
MJIEKOTUTaromux», «HepBHas cucrema
YeJI0BEKa», « JHJIOKPUHHASL CUCTEMAY,
«Pediiexcy.

Ob6opyaoBaHme: MOJICJIM TOJIOBHOTO
MO3Ta Pa3IMYHbBIX )KUBOTHBIX

SHAOKPUHHON CUCTEM U UX QYHKUIUSIMHU
B OpraHu3Me.

XapakTepu30oBaTh IBOIIOIUOHHOE
YCIIOKHEHUE CTPOCHUSI HEPBHOMN
CUCTEMBI Y )KUBOTHBIX

Htoro yacos no teme 17
10. | Tema «PASMHOKEHUE U PABBUTUE OPI'AHU3MOB»
10.1 | ®opmbl pa3MHOKEHHUS 1 DopMBbI pa3MHOKEHUSI OPTAHU3MOB: PackppIBaTh cosepkaHie TEPMUHOB U
OpraHu3MOB Oecmosioe (BKJItOYasi BET€TaTUBHOE) U MOHATHN: pa3MHOYXKEHHUE, IPOCTOE

roJjioBoe. Bupl 6ecrnonoro
Pa3MHOXKECHHS: TOYKOBaHUE,
crnopyJisiius, parMeHTarus,
KJIOHUPOBaHMUE.

JleMoOHCTpaLun

Tabauiel 1 cxeMbl: «BereraTuBHoe
pa3sMHOXXeHHUE», « TUIIBI 6ecIToI0ro
pa3sMHOXeHUs», «Pa3zMHOXKEeHUE
XJIJAMHUIOMOHAJIBIY, «Pa3MHOKEHHE
ABIJICHBIY, «Pa3MHOXKeHNE TUIPHD)

JIeJICHHE, TIOYKOBAaHUE, CTIOPYJIAIIHS,
BETETATUBHOE Pa3MHOKCHHE,
dbparmMeHTanys, KIOHUPOBAHUE, TAMETHI,
criepMaTo30u/l (CriepMHii), SUIIEKIIeTKA,
3UT0Ta, KOHBIOTAIIHS.

[lepeuncnarb 0COOEHHOCTH OECTIONOTO
1 TTOJIOBOT'O Pa3MHOKEHUS OPTaHNU3MOB.
XapakTepu3oBaTh CYITHOCTh U (POPMBI
0ecrooro pa3sMHOKEHHS OPTaHU3MOB;
OMOJIOTHYECKOE 3HAaUCHUE OECIIOIoro
Pa3MHOXKEHUS.

Paznnuars criopy kax
CHEIUATM3UPOBAHHYIO KJICTKY,
MpeIHA3HAYCHHYIO JJIs1 OECTI0JIOTO
Pa3MHOXEHUS, U CIIOPBI OAKTEPHUH.
OOBSICHATH MPEUMYIIIECTBA TTOJIOBOTO
pPa3MHOXEHUS HaJl OECTIOJBIM.




PackpeiBaTh poJib KIIOHUPOBAHUS
B CEJICKIIUU U CEIIbCKOM XO35HCTBE

10.2

[lomoBoe
Pa3MHOXEHHUE.
Meiios

[TonoBoe pazmuoxkenue. [looBeie
KJIEeTKHU, Wiu raMeTsl. Meiio3. Ctaauu
Meno3sa. [loBenenue XxpoMocom

B Melo3e. Kpoccunroaep.
buonorndyeckuii cMBICI Meo3a U
TMOJIOBOTO TIporecca. Menos u ero
MECTO B JKM3HECHHOM IIHKJIC
OpraHU3MOB.

JlemoHCTpanuu

Ta0muIrel U cxeMbl: «Mero3y,
«XpPOMOCOMBD»

PackpbiBaTh cojiep)kaHie€ TEPMUHOB U
MMOHSTHI: MeH03, OMBaJICHTHI,
KPOCCUHTOBEp, UHTEPKUHE3,
HE3aBUCUMOE PACTPE/ICIICHHUE;
KPOCCHUHTOBED.

Pa3nnuate Ha n300pakeHusIX (cxemax,
Ta0JIUIIax ) 1 MUKpOIIpernapaTax 3peiibie
MOJIOBBIC KJIETKH MJICKOTTUTAIOLINX U
OpTraHbl PA3MHOKEHHUSI BBICIITUX
pacTeHuil.

PackpsIBaTh CyIIHOCTH M€03a,
XapaKTEPU30BaTh €ro OTACIbHbIC
CTaJuHu.

OnpenensaTe MECTO Meio3a

B )KM3HEHHBIX ITUKJIaX Pa3JIMYHBIX
OpraHU3MOB.

OOBACHATH OMOJOTUYECKHI CMBICIT
KPOCCHUHI'OBEpa, OMUCHIBATH €0
MEXaHU3M.

CpaBHHMBATh MEHWO3 C MUTO30M;
pa3yinyaTh OT/ACJIbHBIC UX CTATUN

Ha MUKpoOIIpenapaTax u u300pa>keHHIX
(cxemax, TabmuIax).

PackpbIBaTh 3BOTIOIMOHHOE 3HAUCHUE
MOJIOBOT'O PA3MHOKEHUSI OPTaHU3MOB




10.3

["amerorenes.
OO6pazoBaHue u
Pa3BHUTHE MTOJIOBBIX
KJIIETOK

[IpenzapopilieBoe pa3BUTHE.
["amerorenes y »kuBoTHBIX. [1os0BBIE
xene3bl. OOpa3zoBaHUE U pa3BUTHE
MOJIOBBIX KJIeTOK. CriepMaTtoreHes u
ooreHes. CTpoeHue NoJI0BBIX KIETOK.
Omiog0TBOpEHNE U SMOPHOHATBHOE
pa3BUTHE KUBOTHBIX. CIOCOOBI
OILTIOIOTBOPEHMS: HAPYKHOE,
BHyTpeHHee. [lapTenorenes.
JleMoOHCTpaL U1

Tabauib! 1 cxembl: «['amerorenesy,
«CTpoeHue SIMLEeKIETKH U
CIIEPMATO30M1a».

ObopyaoBaHme: CBETOBOM MUKPOCKOTT;

MHUKPOIIPENapaThl AULEKIETOK U
CIIEpPMAaTO30UI0B.

JlaboparopHasi padora «3yueHue
CTPOEHMUS MOJIOBBIX KJIIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»

PackpsiBaTh cojiepKaHUE TEPMUHOB U
MOHSATHN: TAMETOT€HE3, CIEPMATOT€HES,
OOT€HE3, CECMEHHUKU, IMYHUKH,
CIIEpMAaTOTOHUU, CIIEPMATOLUTHI,
CIIEpMaTHU/Ibl, CIEPMATO30U/IbI,
OOTOHHH, OOLIUTHI, MOJISIPHBIE TEBLIA,
SANIEKIIETKa, aKpocoMa.

[lepeuncnsaTs cTaaguu raMeToreHesa

y KUBOTHBIX.

OnuchIBaTh MPOLECC FTAMETOTEHE3A U
€ro MEePUOJIbI, CTPOECHHUE MOJOBBIX
KJIETOK.

Paznmuuate ocoOeHHOCTH
CIIEpPMATOT€HE3a U OOTECHE3A.
OnuceIBaTh MPOLECCH OCEMEHEHHUS U
OIUIOOTBOPEHUS, PA3HBIE BAPUAHTHI
[TapTEHOTEeHE3a

10.4

NuauBuayansHoe
pa3BUTHE
OPTaHU3MOB —
OHTOI'CHE3

NnupnuBuayanbHOE pa3BUTHE
OpraHu3MOB (OHTOTEHE3).
OMOpHoOrHs — HayKa O pa3BUTHH
opranu3MoB. Mopgoeenes — oona

U3 21ABHBIX NPODOIIEM DMOPUOTIOULL.
Konyenyus mopgoceros u mooenu
mopghozenesa. Ctanuu >MOproOTeHe3a
’KUBOTHBIX (Ha TIPUMeEpE JISITYIIKH).

PackpriBaTh coneprkanrne TEpMUHOB U
TOHSATUM: OIUIOJIOTBOPEHUE, 3UTOTA,
OJracToMep, aKpOCOMHAS PEaKIIHs,
MIPOHYKJIEYC, TAPTEHOTEHE3,
aMOpHOTEeHE3, TPOoOJIeHHE, O1acTyna,
MOpYJIa, racTpyJsa, Heupyia,
OpPraHoOreHEe3, IKTOIEpMa, ME30JIEPMA,
AHTOJIEPMA, 11eJIOM, HEPBHAs TPYyOKa,




Hpobnenue. Tumsl gpodrieHusl.
Jlemepmunuposanroe u
HeOdepMUHUPOBAHHOe Opob.ieHuUe.
Bnacmyna, munvr 6nacmyn.
OcoGennoctu ApoOIeHUS
MJICKOMTUTAIOIINX. 3apO/IbIIIECBbIC
JUCTKU (TacTpysiius). 3akiiajaka
OpraHOB U TKaHEH U3 3apObIIIEBHIX
JUCTKOB. B3auMHoe BiusiHuE yacTei
Pa3BUBAIOILIETOCS 3apObIIIa
(aMOpHOHaNIbHAS UHIYKIIHS ). 3aKJIaIKa
1JIaHa CTPOEHUS YKUBOTHOTO Kak
pe3yabTaT HePAPXUUYECKUX
B3aMOJIENCTBUN IeHOB. Binsguue
Ha YMOPUOHATBFHOE PAa3BUTHE
pa3TUYHBIX (DAKTOPOB OKPYIKAIOIICH
Cpepbl.

JleMoOHCTpaLun

IToptper: X. [HIneman.

Tabsuiibl u cxembl: «OCHOBHBIE CTATUN
OHTOT'EHE3a».

OobopynoBanme: moaenb «l{uki
Pa3BUTHUS JISATYIITKI

X0pa, KuiieuHas Tpyoka.
Omnpenensitb SMOPHOHATBHBIN IEPUO
pa3BUTHUS OpPraHU3Ma U OMUCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTH
npoOeHus — 00pa3oBaHKe
OJTHOCIIOMHOTO 3apO/IbIIIa — OJIaCTYIbI;
3aBHCHUMOCTH X0/1a APOOJICHUS

OT KOJIMYECTBA )KEIITKA B THIIEKIICTKE;
racTpyJsIUIO U OPTaHOTEHE3.
OOBICHATH ATanbl AUPHEPEHIIMPOBKU
TKaHel, 00pa30BaHusl OPraHOB U CUCTEM
OpIaHoB.

XapakTepu30BaTh PETYJIALUIO
AMOPHUOHATILHOTO Pa3BUTHS;
JAETEpMUHALINIO U SMOPHUOHAIBHYIO
WHAYKIINIO; TeHETUYECKUI KOHTPOJIb
pa3BUTHSL.

O060CHOBBIBATH BPETHOE BO3/ICHCTBHE
TabauyHOTO JIbIMa U aJKOTOJIS Ha X0/
AMOPHUOHATBHOTO U
MOCTAIMOPHUOHAIBHOTO PAa3BUTHS
OpraHusma 4ejoBeka

10.5

Poct u pa3Butue
YKUBOTHBIX

PocT u pa3BuTHE )KMBOTHBIX.
[TocToMOpHOHATBHBIN TIEPHO/I.
[IpsiMoe 1 HenpsAMOE pa3BUTHE.
PazButue ¢ meramopdozom

PackpriBaTh coneprkanne TEpMUHOB U
MOHSTHUMN: OHTOT'CHE3,
MOCTAMOPHOHATBLHOE Pa3BUTHE,
MeTtamopdo3, TUUHUHKA, POCT, CTAPEHHUE,




y 0€CIO3BOHOYHBIX U TO3BOHOYHBIX
KUBOTHBIX. bHOJIOrnuecKoe 3Ha4YeHHE
MPSIMOTO W HEMPSIMOTO Pa3BUTHUS, X
pacnpoCTpaHeHue B pupoe. Turbl
pocTa )KUBOTHBIX. DAKTOPBI pETYIIAIIUU
pocCTa JKUBOTHBIX U 4yesoBeka. Ctaguu
NOCTAIMOPHUOHAIBHOTO PA3BUTHS Y
JKUBOTHBIX U 4yesnoBeka. [leprobl
OHTOTreHe3a 4yenoBeka. CtapeHue u
CMEPTh KaK OMOJIOTHYECKUE TPOIIECCHI.
JlemoHCTpanuu

Tabauue! u cxemsl: «IIpsmoe u
HenpsiMoe pa3BuTue», «Pazsurtue
MalCKOro KyKa», «Pa3zsurue capanum»,
«Pa3BuUTHE JATYIIKNY.

IIpakTuyeckas padora

«BBIsIBICHHE TPU3HAKOB CXOCTBA
3apOJBIIIEN TO3BOHOYHBIX dKUBOTHBIX)»

CMEPTb.

XapakTepu30BaTh NOCTIMOPHOHAIIBHBIII
MEPUOJT PA3BUTHSI OPraHU3Ma U €ro
OCHOBHBIE (DOPMBI.

XapakTepu30oBaTh NPSIMOE Pa3BUTHE U
€ro NEPHUO/IbI.

N3narats copepkaHnue TeOpui
CTapeHHs] OPraHU3MOB.

OOBACHITH OMOJOTUYECKUI CMBICT
pa3BUTHS ¢ MeTaMop(ho30M

10.6

Pa3zmHoxeHue u
pa3BUTHE PACTECHUN

Pa3MHOXk€eHHE 1 pa3BUTHE PACTEHUI.
["amerodur u ciopodut. Meiio3

B )KU3HEHHOM IIMKJIE PACTEHUM.
OO6pazoBaHue crop B Mpolecce Meiosa.
["'ameTorenes y pacTeHUu.
Onnoa0TBOPEHUE U pa3BUTHE
pACTUTENBHBIX OPTAaHU3MOB. /[{BOMHOE
OIUIOJOTBOPEHHUE Y LIBETKOBBIX
pactenuii. OOpa3oBaHUe U PA3BUTHE

PackpbIBaTh cosiepkaHUE TEPMUHOB U
MOHATUH: TameToduT, criopodur,
aHTEPUINN, APXETOHHUH, 3apPOCTOK,
Meracnopa, 3apObIIIEBbI MEIIOK,
CUHEPTU/bI, AHTUIIO/IbI, MUKPOCIIOPA,
MBUIBIIEBOE 3€PHO, IBOMHOE
OIIOZIOTBOPEHUE, POCT, MEPUCTEMA,
KaMOu#, Mepuo/pl OHTOTeHEe3a
LIBETKOBBIX PACTECHUU.




CEMCHHU.
MexaHu3MBbl peryJisiiiii OHTOT€HE3a
Yy PaCTCHUH U )KUBOTHBIX.
JdemMoHcTpauuu

IToptpert: C. I'. HaBamuH.
Tabauibl U cxembl: «JIBoWHOE
OTUIOIOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHue ceMsH
OJIHOJIOJIBHBIX U JIBYIOIBHBIX
pacteHuin», « Ku3HEHHBIN UK
MOPCKO# KanmycTb», « Ku3HEHHBIN
IIUKJI MXa», «KU3HEHHBINA UK
ManopOTHUKAY, « KU3HEHHBIN TUKJT
COCHBI».

JlaGoparopnas pabora

«CTpoeHune OpraHoB pa3MHOXKEHUS
BBICIIIMX PACTEHUIN

XapakTepu3oBaTb 0COOCHHOCTH
0€ecroJoro 1 rMoja0BOro pa3MHOKEHHUS
LIBETKOBBIX PACTCHUM.

Boienste 0coOeHHOCTH MTPOTEKaHUS
raMeTOreHe3a y [IBETKOBBIX PACTEHHIA.
OnwuceiBaTh NIpoOLECC JBOMHOTO
OIIOIOTBOPEHHMS Y IBETKOBBIX
pacTeHUl U OOBACHSITH €ro
IIPEMMYIIECTBA 10 CPABHEHHIO

C OIUIOJOTBOPEHUEM Y CIIOPOBBIX U
rOJI0CEMEHHBIX

Htoro yacoB no teme 8
11 | Tema «I'eHeTHKa — HAYKA 0 HACJIECTBEHHOCTH U U3MEHYNBOCTH OPraHU3MOB)
11.1 | Uctopus cranoBieHus | 1 Hctopust cTaHOBIICHUS U PA3BUTUS PackpsiBaTh copepkaHre TEPMUHOB U

Y Pa3BUTHS T€HETUKU
KaK HayKd

TeHETHKU KaK HayKu. PaGoTbl

I'. Menpens, I'. ne ®pusa, T. Moprana.

Ponb 0Te4eCTBEHHBIX YUEHBIX

B pa3BUTHUH r'eHeTUKHU. PaboThI

H.K. Konsuosa, H.. BaBuiosa,

A.H. benozepckoro, I'.JI. Kapneuyenko,

MOHSATUM: T€HETHKA, T'CH.
JleMOHCTpUpPOBATH 3HAHUS UCTOPUHU
BO3HUKHOBCHUS T'€HCTUKH.
XapakTepu30BaTh OCHOBHBIC ATAIbI
Pa3BUTHS TEHETUKU KaK HAYKU




FO.A. ®ununuenko, H.B. Tumodeena-
Pecosckoro.

JdemMoHcTpauuu

IToprpetsl: I'. Menaens,

I'. le ®pus, T. Mopras,

H. K. Konsnos, H. 1. BaBunos,

A. H. benozepckui,

I'. JI. Kapnieuenxo,

10. A. ®dunmumueHko,

H. B. Tumodeen-PecoBckuit

11.2

OCHOBHBIC IOHITHS 1
CHUMBOJIBI TCHCTHUKH

OCHOBHBIEC TEHETUUECKUE TTOHATUS U
CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJIeJIbHbIC TE€HBI, AIbTEPHATUBHbIC
MPU3HAKH, TOMUHAHTHBIA U
pELIECCUBHBIN TPU3HAK, TOMO3UT0OTA,
reTepo3UroTa, YUCTas JIMHUS, THOPUIBI,
redotur, GeHoturn. OCHOBHBIE METO/IbI
TE€HETUKU: TUOPUI0TIOTUYECKUH,
LATOJIOTUYECKU I, MOJIEKYJISIPHO-
TEHETUYECKUU.

JlemoHCTpauuu

Tabaumel: «MeToabpl TEHETUKHY,
«CXeMbl CKpEIIBaHUS.
JlaGopaTtopnas padora

«JIpo3oduiia kak 00BEKT FeHETUIECKUX
HCCIICTOBAHUI

PackpsiBaTh copepkaHre TEPMUHOB U
MOHSATUM: HACIIEACTBEHHOCTb,
HACJIEIOBAHUE, U3MEHYNUBOCTb,
reHOTHI, ()EHOTHII, TEHOM, JIOKYC,
XPOMOCOMBI, aJIJIEIbHBIE TEHBI (aJIeNN),
albTEPHATUBHbBIC MPU3HAKH,
TOMO3UT0Ta, T€TEPO3UTOTA,
JOMUHAHTHBIN IPU3HAK, PELIECCUBHBIN
MPU3HAK, YUCTas JIUHUSI, TUOPUJIBI.
[Tonp30BaTHCA TEHETUYECKOM
TEPMHUHOJIOTUEN U CUMBOJIMKON

JUISL 3AIIMCH CXEM CKPEILMBAHUSA

Hroro 4yacoB o teme




12

Tema «33KOHOMepHOCTI/I HaCJICACTBCHHOCTI

12.1 | 3aKOHOMEPHOCTH 2 MoHorudpuiHOE CKpEeIIMBaHUE. PackpsiBaTh copepkaHre TEPMUHOB U
HacJIeJOBaHUS ITepBrIit 3ak0H MeHnaens — 3aKOH MOHSATHUI: MOHOTUOPHTHOE
MIPU3HAKOB. eAMHO00pa3usi THOPUIOB ITEPBOTO CKpEIlMBaHUE, YUCTOTA T'AMET,
Mounorubpumanoe nokoJjeHus. [IpaBuiio TOMUHUPOBAHUSA. | JOMUHHUPOBAHME, PACILEIUICHUE
CKpEIIMBaHHE Bropoi 3akoH MeHens — 3aKk0H IIPU3HAKOB.

pacIIEIUICHUs TPU3HAKOB. OnuceiBats onbiThl ['. MeHens
[{uTonornyecknue OCHOBBI 10 MU3YYECHUIO HACIIEIOBAHUS OJTHOU
MOHOTUOPHUIHOTO CKPEILIMBAHMUS. napbl IPU3HAKOB y TOPOXa MOCEBHOTO.
['mnoTe3a YuCTOTHI TaMeT. [TpuBoauTH HOPMYITUPOBKH ITEPBOTO U
JdemMoHcTpanmuu BTOpOTO 3aK0HOB I'. Menpens (3akoHa
IToptper: I'. Menneins. eauHo00pa3usi THOPUIOB MEPBOTO
Tabnuiibl u cxembl: «IlepBbiii M BTOPO | TIOKOJICHHS, 3aKOH PaCIICIIIICHUS
3aKOHbI Menaens». MPU3HAKOB) U OOBACHSITH X
OobOopyaoBanmne: MOJIEIb LUTOJIOTUYECKHE OCHOBBI.

JUIS1 IEMOHCTPAIUK 3aKOHOB CocTaBisiTh CXeMbl MOHOTUOPHUIHOTO
eauHOo00pa3usi TMOPUJIOB MEPBOTO CKpEILUBAHUs U pelaTh FEHETUUECKUE
MTOKOJICHHSI ¥ PacIICIUICHUS MPU3HAKOB; | 33J]a4l Ha MOHOTHOPHUIHOE

CBETOBOM MUKPOCKOT, MUKpOIIpenapar: | CKpELUIMBaHUE

«/Ipo3oduay.

IIpakTnueckas padora «M3yuenue

PE3yNbTaTOB MOHOTHOPHUTHOTO

CKpeIIUBaHUA y APO30(PHITBI

12.2 | Ananusupyroiiee 1 AHaIM3UPYIOLIEe CKPEITUBAHUE. PackpbiBaTh cojiep)kaHie TEPMUHOB U
CKpELBaHUE. [TpomexxyTOUHBIN XapaKTep TOHSATUM: aHAJIU3UPYIOLIEE
Henonnoe HacnenoBanus. Pacmennenue CKpEILUBAaHUE, HETIOJTHOE
JIOMUHUPOBAHUE MPU3HAKOB MIPU HEMIOJTHOM JOMUHUPOBAaHUE, KOJOMUHUPOBAHHUE.




JIOMUHUPOBAHUMU.
JdemMoHcTpauuu

TabauIlbl U cXeMBI: « AHATM3UPYIOIIEE
CKpenuBaHue», «HemnosHoe
JIOMAHHPOBAHUE

CocTaBiATh CXeMBI aHAIN3UPYIOIIETO
CKPEILMBAHUSA U pelIaTh FTeHETUUYECKHE
3aJ]auM Ha aHAJIM3HUpPYIOIlIee
CKpELIMBAaHUE U HEMOJIHOE
JOMHUHHPOBAHHE

12.3 | AuruGpumnHoe JurubpuaHoe ckpemrBanue. TpeTuit PackpriBaTh conep:xkaHue TEpMUHOB U
CKpEILLUBAHUE 3aK0H MeH ISl — 3aKOH He3aBUCUMOTO | TIOHSTHI: TUTHOPUIHOE CKpPEIIMBaHUE,
HACJIEIOBAHUS IIPU3HAKOB. (EeHOTUITUYECKUHN paiuKal.
[uTomornyeckrue OCHOBBI OnuceiBaTh ONbITH ['. MeHaens no
JTUTHOPUTHOTO CKPEITUBAHUS. M3YyYECHUIO HACIIEIOBAHUs ABYX Map
JlemoHCTpanuu IIPU3HAKOB Y TOPOXa MOCEBHOTO.
IToptper: I'. Menneins. [IpuBOoIUTH HOPMYIUPOBKY TPETHETO
Tabnuitel 1 cxembl: « TpeTuit 3aKoH 3akoHa I'. Menpens (3akoHa
Meunnens». HE3aBUCHUMOTO HACJIEOBAHUS
O0opynoBanme: MOJENb MIPU3HAKOB) U OOBSICHITH €r0
JUISL IEMOHCTPALIMU 3aKOHA LUTOJIOTUYECKHE OCHOBBI.
HE3aBUCHUMOTO HACJIEOBAHUS [IpumeHSITh MAaTEMATUYECKUIN PACUET C
IIPU3HAKOB; CBETOBOM MUKPOCKOIT, MOMOIIBIO (PEHOTUITMYECKOTO paiuKalia
MuKpornpenapar «Jpo3odumay. Y METOJ1a IEPEMHOKEHUS BEPOATHOCTEN
IIpakTuyeckas padora BApPUAHTOB PACHICIIJICHUS ITPU3HAKOB Y
«M3yyenue pe3yapTaToB MOTOMKOB TI0 (DEHOTHUITY ¥ TEHOTHITY.
JTUTHOPUIHOTO CKPEIIUBAHUS CocTaBnsiTh CXeMBI TUTHOPUIHOTO
y 1p030huUITbDY CKpPEIIMBAHUA U PEIIATh FTEHETUYECKUE
3a/1auu Ha TUTHOPUHOE CKpEITMBaHUE
12.4 | CuenenHoe CuerieHHOE HacJIe10BaHKe IPU3HAKOB. | PackpbIBaTh cojiep:kanne TEpMUHOB U
HACJIEI0BAHUE Pabotsl T. Moprana. CuemnyieHHoe MOHATHI: CUEIUICHHOE HACJIEA0BaHuUE,

IPU3HAKOB.

HaCJICJOBAHNC I'CHOB, HAPYIICHUC

HapymcHus CHCIIJICHUSA I'CHOB,




XpomMocoMHas Teopust
HACJIEICTBEHHOCTU

CUEIIJICHUS MEXy TeHaMHU.
XpoMOCOMHas TEOpUs
HACJICJICTBEHHOCTH.
JleMoOHCTpaLuu

IToprper: T. Mopras.

Tabnuik! u cxembl: «ClLETIIEHHOE
HacIIeJOBaHUE MPU3HAKOB

y IPpO30(OUITBD).

Oob6opynoBanme: MOJICIb

JUISL IEMOHCTPAIUU CHETIIIEHHOTO
HACJICIOBAHUS IPU3HAKOB.

KPOCCHUHTOBEp, pEKOMOMHAITUS T€HOB,
T€HETUYECKUE KapThl, MOPTaHUA.
[IpuBOIUTH HOPMYIUPOBKH 3aKOHOB
Moprana (3akoHa CIETIICHHOTO
HacJICIOBaHMS TSHOB U 3aKOHA
HapyIICHUS CLETUICHUSI MEXKIY T€HAMHU )
1 OOBSICHATH UX IIUTOJIOTHYECKIUE
OCHOBBI.

[TepeuncisiTb OCHOBHBIE TTOJIOKECHUS
XPOMOCOMHOU TEOPUHU
HACJICACTBEHHOCTH.

PentaTe reHeTnueckue 3a1a49u

Ha CLICIJICHHOE HACJICIOBAHUE I'€HOB U
HAPYIIEHUE CUETUVIEHUS MEXIy T€HAMU

12.5

['eneTuka moJa

['eneTuka nosia. XpoMOCOMHBIN
MEXaHHU3M OIIPEACIICHUSA T10JIA.
AyTOCOMBI Y MIOJIOBBIE XPOMOCOMBI.
['oMoraMeTHbIi U reTepOraMeTHBIN
noJ. I 'enernueckas CTpykrypa
TOJIOBBIX XpoMOcoM. HacnenoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.
JlemoHCcTpanuu

Tabauue! u cxembl: «I'eHeTHka noiay,
«Kapuotun uenoseka», «Kapuorun
npo30huiibly, «KapruoTun nTUIb

PackpsiBaTh coepkaHre TEPMUHOB U
TIOHSITUI: AyTOCOMBI, TOJIOBBIE
XPOMOCOMBI, TOMOTaMETHBIN MOJI,
reTepOraMeTHBIN 0.

OOBIICHATH XPOMOCOMHBIN MEXaHU3M
ONPEAEIICHHUS TI0JIa Y OPraHU3MOB.
[IpuBOAMTE IPUMEPHI HACTEAOBAHUS
MIPU3HAKOB, CIIETIJIEHHBIX C MOJIOM.
CocTaBisTh CXEMbI CKPELIMBAHUS U
pelIaTh TeHETUYECKHE 3a/1a41 Ha
HACJIEIOBAHUE MTPU3HAKOB, CIICTNICHHBIX
C TIOJIOM.




[TpuBOANUTE IPUMEPHI TEHETHUECKUX
3a00s1€BaHUM U 1€(PEKTOB

y OpraHU3MOB, CBSI3aHHBIX C TIOJIOBBIMU
XPOMOCOMaMHU

12.6 | 'enorun Kak
LIEJIOCTHASA CUCTEMA

['eHOTHI KaK [IEJIOCTHAS CUCTEMA.
[1nenoTponus — MHOKECTBEHHOE
nercTBue reHa. MHOKECTBEHHBIN
ayuenusm. B3zanmonencreue
HEAJUICIIbHBIX T€HOB.
KomruiemeHTapHOCTB. DNHUCTa3.
[Tomumepust.

['eHeTMUECKUI KOHTPOJIb PA3BUTHS
pPacTeHUN, )KUBOTHBIX U YEJIOBEKA, a
TaK)Xe PU3HOTOTHYECKUX MTPOLIECCOB,
MOBEICHUS] 1 KOTHUTUBHBIX (DYHKITUH.
I'eHeTnueCcKkre MEXaHU3MBI
CHUMOHOTeHE3a, MCXaHU3MBbI
B3aUMOJECHUCTBUSA «XO351H — apa3uT»
U «XO3MH — MUKPOOHOMY.
I'eHeTn4eCKME aCEKTHI KOHTPOJIA U
VW3MEHEHUS HACIEACTBEHHOU
nH(OpPMAITUHU B TTOKOJICHUSIX KIETOK

Y OPraHW3MOB.

JlemoHCTpanuu

Tabauiiel 1 cxeMbl: « MHOKECTBEHHBIN
alenu3my; «B3anMoaerncTBue reHOBY

PackpsiBaTh coepxaHre TEPMUHOB U
MOHATHI: MHOKECTBEHHOEC JICHCTBHEC
reHa (TuieiioTpornus),
KOMIUIEMEHTAPHOCTh, TIUCTA3,
MTOJIUMEPHS.

OnpenensiTe GopMbl B3aUMOICHCTBUS
aJJICJIbHBIX U HEAJICIbHBIX T€HOB.
[IpuBOAUTE MPUMEPHI IUIEHOTPOITHOTO
JICHICTBUS T€HOB.

Pemath reneTnueckue 3aaaun

Ha B3aMMOJICHCTBHE HEeAIJICILHBIX
IeHOB

Hroro 4yacoB o teme

10




13

Tema ((33KOHOMepHOCTI/I HU3IMEHYUBOCTH»

13.1 | I3MeHYHBOCTH 1 B3anmoieiicTBrE F€HOTHUIIA U CPEBI PackpbIBaTh cojiepkaHUE TEPMUHOB U
NPU3HAKOB. Bubl npu popmupoBaHuu HpeHoTHUmna. MOHSTUIN: U3MEHUYUBOCTb,
U3MEHYUBOCTH M3MeHYMBOCTD IPU3HAKOB. HEHACJIEACTBEHHAs! U3BMEHUYUBOCTb,

KauecTBeHHbBIE U KOJTMYECTBEHHBIE HaCJIEICTBEHHAs! U3MEHUYNBOCTb.
IIpU3HaKyu. Buapl N”3MEHUYNBOCTH: CpaBHUBATh HEHACIEICTBECHHYIO
HEHACJIEACTBEHHAs U HACIIEACTBEHHAsA. | M3MEHUYHUBOCTD C HACJIEICTBEHHOM.
JleMOHCTpa UK [IpuBOIUTH TPUMEPHI KAUECTBEHHBIX U
Tabauub! u cxeMbl: «Bubl KOJIMYECTBEHHBIX ITPU3HAKOB
WU3MEHUYUBOCTI. OpraHU3MOB, POSIBICHUN
OO0opynoBanme: )KUBbIE U repOapHbIe | Y OPraHM3MOB HEHACIIECCTBEHHOMN 1
AK3EMIUISIPbl KOMHATHBIX PAaCTEHUIA; HACJIEICTBEHHOW N3MEHYMBOCTH
pucyHku (potorpaduu) ;KUBOTHBIX

C pa3JIMYHBIMU BUAAMH U3MEHYUBOCTH

13.2 | MoaudukanuoHHas 2 MonudukannonHas 3MEHYUBOCTb. PackpriBaTh cosiepkaHre TEPMUHOB U
U3MEHYUBOCTb Ponb cpensl B popMupoBaHuu MOHATUI: MOAU(PUKALUOHHAS, UIH

MOU(DUKAITMOHHONW U3MEHUYUBOCTH.
Hopwma peakuuu nprsHaka.
BapuanmoHHbIi psa M BapualOHHAs
kpuBas (B. Moranucen). CBoiicTBa
MOAU(UKAIIMOHHON N3MEHUNBOCTH.
JlemoHCTpanuu

TabauIlbl U CXEMBI:
«MomudukarmoHHasi U3BMEHYUBOCTHY.
OO6opynoBaHue: KUBbIC U TepOapHBIC
AK3EMILISIPbl KOMHATHBIX PACTEHUI;
pucyHkH (pororpadun) KUBOTHBIX

(dbeHoTunMYecKas, U3SMEH4YUBOCTb,
BAPUAHTA, BAPUALIMOHHBIN P,
BApUALIMOHHAS KpHUBas, HOpMa
pEaKIHM IPU3HAKA,

MoauUKaIUH.

XapakTepu3oBaTh CBOMCTBA
MOAU(PUKALIMOHHON U3MEHUNBOCTH.
IToka3bIBaTh pOJIb YCIOBUM BHEIIHEN
Cpelbl B Pa3BUTUU MOAU(PUKAITIOHHOM
M3MEHYMBOCTH Y OPTaHU3MOB.
CtpouTh BapualOHHBIE PSAABI U




C IpuUMepaMu MOIU(PUKAIUOHHOM
U3MEHYUBOCTH.

JlaboparopHasi padora
«HccnenoBanre 3aKOHOMEPHOCTEN
MO (PUKAITMOHHON N3MEHYUBOCTH.
[TocTpoenune BapualMOHHOTO PSifa U
BAPUALMOHHON KPUBOM»

rpaduK KpUBOMH HOPMBI PEAKIIUU
MPU3HAKOB Y Pa3JIMYHBIX OPTrAHU3MOB

13.3 | 'eHoTHIIMUECKAS ['eHoTHIIMYECKAs N3MEHUYUBOCTb. PackpbiBaTh cojiepKaHUE TEPMUHOB U
W3MEHYHUBOCTb. CBoiicTBa T€HOTUIIMYECKOM MTOHSTUI: KOMOMHATHUBHAS
KomOunaTuBHas M3MEHUYMBOCTH. BUABI TEHOTUIIMYECKONW | NU3MEHYMBOCTh, MyTAlIHOHHAS
U3MEHUYHUBOCTh M3MCHYNBOCTH: KOMOMHATHBHAS, M3MEHYUBOCTh, KOMOMHAIINY, MyTaIlUH.

MyTaLlMOHHAs. XapakTepu3oBaTh CBOWCTBA
KoMOuHaTnBHAS N3MEHYNBOCTb. FeHOTUIUYECKON U3MEHUYMBOCTH.
Mei103 1 m0JIOBOM MPOLIECC — OCHOBA OnuceIBaTh MENO3 U TTOJIOBOM MPOIIECC
KOMOMHATHBHON N3MEHUYNBOCTH. KaK OCHOBY IPOSIBJICHUS] Y OPraHU3MOB
Poib koMOMHATHBHON N3MEHYUBOCTH KOMOWHATUBHOM M3MCHYHUBOCTH.

B CO3JIJaHUM T€HETUYECKOTO IToka3pIBaTh HA KOHKPETHBIX MPUMEpax
pazHooOpasus B Ipeeiax 0aHOTO POJIb KOMOMHATUBHON U3MEHYMBOCTH
BHJIA. B CO3JIaHUM T€HETUYECKOTO
JdeMoHcTpanuu pa3zHoOOpasus OPraHU3MOB B IIpeJIeiax
Tabmump! 1 cxembl: «KKomOMHATHBHAS OJHOT'0 BH/A.

W3MEHUYMBOCTBY, «Meno3, CpaBHHMBATH FTEHOTUITNYECKYIO
«OMn1010TBOPEHUE M3MEHYHUBOCTh ¢ MOAM(UKAITMOHHON

13.4 | MyranuoHHas MyTanmoHHast U3MEHYMBOCTh. BUbI PackpriBaTh coneprkanrne TEpMUHOB U
U3MCHUYMBOCTD. MYyTalMi: T€HHBIE, XPOMOCOMHBIE, MOHSITUI: MyTallil, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMmHble. CIIOHTaHHBIC U nepecTpoiiku (adepparun),

MYTal[MOHHOTO

WHIyLIMPOBAaHHBIE MyTalluu. SnepHbie

MOJIMIIJION U, aHCYILJION AU, MYTAHT,




mpoiiecca.
DNUTEHETUKA

Y LUATOIIa3MaTUYECKUE MyTalUU.
CoMaTtnyeckue 1 0JIOBbIE MyTal1H.
[IprunHBI BOSHUKHOBEHHS MyTallUN.
MyTareHsl 1 UX BIASHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO Mpouecca. 3aK0H
TOMOJIOTUYECKUX PAJIOB

B HACJICACTBEHHON N3MEHUYNBOCTH
(H.A. BaBunos). Buesnepnas
WU3MEHYHMBOCTH U HACJIEICTBEHHOCTb.
Inuzenemuxa u 3NUSEHOMUKA,

POJIb dNUSEHEMUYEeCKUX (PaKmopos

8 HACNIe008AHUU U USMEHYUBOCTIU
(henomunuueckux npusHaKos

V Op2aHU3MOS.

JemoHCcTpanuu

IToptperst: I'. /le @pus, B. Moranuces,
H. W. BaBunos.

Tabnuiibl u cxeMsbl: «['eHeTHueckue
3a00JIEBAHUS YEIOBEKAY, « BUIbI
MYyTaLHN».

OO6opynoBanme: )K1BbIE U repOapHbIC
AK3EMILISIPbl KOMHATHBIX PACTEHUI;
pucyHku (potorpadum) >KMBOTHBIX
C Pa3JIMYHBIMU BUIAMU
WU3MEHUYUBOCTH.

MyTareHsbl.
[TpuBOIMTE IPUMEPHI MyTALIUH,
BCTPEUAIOIINXCS Y PA3HBIX OPraHU3MOB.
Kinaccudgunuposats MyTanuu

10 pa3HbIM OCHOBAHHUSIM.

Pa3nnuate Ha N300pakeHUAX (CXemax,
Ta0JIUIIax ) TCHHbIC MYTaIlHH,
XPOMOCOMHBIE ITEPECTPONKH Pa3HBIX
BHJIOB: JICJICLINH, TYIUITUKAIUH,
TPaHCIOKAIINU, THBEPCUU;, TCHOMHbIE
MyTaluu.

CpaBHHBaTBh MEXIy CO00I MyTaIluu
Pa3HBIX BUJIOB.

XapakTepu3oBaTb CBOMCTBA
MYyTallMOHHOW U3MEHUHUBOCTH.
HaszbiBaTh mpuurHBI MyTaLINM,
BBISIBIIATh MUCTOYHUKH (HaKTOPOB-
MYTareHOB B OKPY’KAIOIIEH cpee
(KOCBEHHO).

[TpuBoauTH HOPMYITUPOBKY 3aKOHA
TOMOJIOTMYECKUX PSAIOB U
HAaCJIEJICTBEHHON N3MEHUYHBOCTH

H. 1. BaBuiioBa 1 000CHOBBIBATh €TI0
3HAYEHUE ISl IPAKTUKHU CEITbCKOTO
XO035IMCTBA




IIpakTyeckas padora
«Mytanuu y 1po30(huisl (Ha TOTOBBIX

MUKpOIpEnaparax)»
HToro yacoB no teme 6
14 | Tema «I'eHeTHKA YesIOBEKA
14.1 | I'eHeTrKa YeIOBEKAa. 3 Kapuotun uenoBeka. MexayHapoasas | PackpeiBaTh cojepkaHue TEPMUHOB U
MeTto bt porpamMma MCCIIeIOBaHUs TeHOMA MOHSATUH: CEKBEHUPOBAHKE, KapTa
MEIUIIMHCKON yesioBeka. MeTo1bl M3y4eHusl TEHETUKH | XPOMOCOMBI, TPOOaH 1, HACJIeICTBEHHbIE
TCHETUKU YyeJI0BEeKa: reHeaJOrnueCKui, 00J1e3HH (MOHOTEHHBIE, TTOJUTEHHBIE,

OJIM3HEIOBBIN, ITUTOTCHETHYCCKUH,
MOMYJISIIUOHHO-CTaTUCTUYECKUM,
MOJIEKYJISIPHO-TEHETUYECKHI.
CoBpeMeHHOE OIpeIeICHUE TEeHOTUMA!
MOJIHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHKE, B TOM UHCIIE

¢ nomoeto I1I[P-ananu3a.
Hacnencrennsle 3a00iieBaHus
yeJioBeKa. ['eHHbIe 1 XpPOMOCOMHBIE
Oone3nu uenoBeka. bone3nu

C HACJICJICTBEHHOU
MPEIPACTIONIOKEHHOCTHIO. 3HAUECHUE
MEIUILIMHCKON I'eHETUKHU

B IIPEIOTBPAICHUU U JICYEHUN
FeHETUYECKHUX 3a001eBaHMI YeIOBEKA.
Meauko-reHeTU4eCcKoe
KOHCYJbTHpOBaHue. CTBOJIOBbIE
kieTku. [IoHsITHE «TeHETUYECKOTO

TE€HHBIE, XPOMOCOMHBIE), MEIUKO-
T€HETUYECKOE KOHCYIbTUPOBAHUE,
J0pPO/I0BAs AMArHOCTUKA, aMHUOLIEHTE3.
[lepeuncnsTb 0COOEHHOCTH U3yUEHUS
IF€HETHUKH YEJIOBEKA U METO]IbI
MEIUIMHCKOW T€HETUKH.
XapakTepu3oBaTh METOIbI H3yUCHHUS
TeHETHKH YeJIOBeKa (reHeallorHuecKuii,
OJIM3HELOBBIN, IMTOrEeHETUYECKUH,
MOJIEKYJIIPHO-TEHETHYECKU,
MONYJIALIMOHHO-CTATUCTUYECKUI ).
OnuceIBaTh 1EH, 3a4a44 U
JTOCTUKEHUS MEXTYHAPOTHOM
nporpamMmbl «I'€HOM UeToBEKay.
Paznnuathk Ha M300paKeHUAX (CXxemax,
TabuIax) KapThl XPOMOCOM
(reneTnueckue, GU3NIECKHUE,
CHUKBEHCOBBIE).




rpy3a». DTUYECKUE aCIIEKThI
UCCIIEJOBaHUM B 00J1aCTH
peaaKTUPOBaHUA T€HOMA U CTBOJIOBBIX
KIICTOK.

['enetnyeckue hakTOPbI HOBBIIIICHHON
qyBCTBUTEJIBHOCTH YEJIOBEKA

K (pU3M4ECKOMY U XUMHUECKOMY
3arpsiI3HEHHUIO OKPYXKAIOLIEH Cpeibl.
['eneTnuecKas MpeapacoIOKEHHOCTh
YeJIOBEKA K MTATOJIOTUSIM.
JleMoOHCTpaLun

Tabaunwe! u cxeMsel: «Kapuotun
4enoBeka», «MeToapl n3ydeHus
TeHETHKH YelloBeKay, «[ eHeTnueckue
3a00JIeBaHUs YETIOBEKAY.
IIpakTueckas padora
«CoCTaBIIEHHE U aHATIN3 POAOCIOBHO

OnuchIBaTh METO/IbI COBPEMEHHOTO
OTIpeICJICHHS TEHOTHIIA OpTaHU3Ma:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM UHKCIIC

¢ nomoiwto I1I[P-ananu3a.
XapakTepu3oBaTh HACJIECTBCHHBIC
3a00JIEBaHMS YEJIOBEKA U 3a00JICBaHUS
C HACJICJICTBEHHOM
MPEPaCIIONOKEHHOCTBIO.
CpaBHMBATh T€HHbBIC, XPOMOCOMHBIE
00JIe3HH YeJIoBeKa 1 00JIC3HU

C HACJICJICTBEHHOM
MPEAPACIIOI0KEHHOCTBIO.
VYcranaBiuBaTh B3aUMOCBSI3b MEXKTY
HAacJIEACTBEHHBIMHU 32001€BaHUSIMHA
YeJ0BEKa U X TeHETUYECKON OCHOBOIA.
OO0O0CHOBBIBAThH 3HAYECHUE MEIUKO-
F€HETUYECKOT0 KOHCYILTUPOBAHUS

B MPEIOTBPAIIICHUU U JICYCHUHU
HAcCJIEACTBEHHBIX 3a00JI€BaHUN
yeJIOBEKa

HToro yacoB no teme 3
15 | Tema «Cesiekuusi OpraHu3MoOB»
15.1 | OcHOBHBIE MOHSATHS 1 JloMecTukanus u ceneKIusl. PackpriBaTh coepkaHne OCHOBHBIX

CCJICKIIUH

3apoKJACHUE CENIEKIINU U
JTOMECTUKAIMH. Y UYeHHE
H.W. BaBunosa o LlenTpax

TTOHSATHUM: CEJICKIIUS, IOMECTUKAIINS,
MIPUMUTHBHAS CEIEKIIUSA,
KOMOWHATUBHAS CEJIEKIIHS, COPT,




IIPOUCXO0XKJIEHHUS U MHOT000pa3us
KyJbTYPHBIX pacTeHuil. Poib cenexunn
B CO3/IaHUU COPTOB PACTEHUI U TIOPOL
*KUBOTHBIX. COPT, MOPOJIa, IITAMM.
3aKOH TOMOJIOTHYECKHUX PSIOB

B HACJICJICTBEHHOW U3MEHUYNBOCTH
H.N. BaBuioBa, ero 3HaucHue

JUISL CETIEKITMOHHOM paOoTHI.
JlemoHCTpanuu

[Toptpersl: H. . BaBuinos,

N. B. Muuypumn, I'. JI. Kapneuenko,
I1. I1. JIykbsinenko, b. JI. Acraypos.
Tabnuibl u cxembl: «lleHTpbI
MIPOUCXOXKICHUS U MHOTO00pa3us
KYJBTYPHBIX PACTCHHI», «3aKOH
TOMOJIOTHYECKUX PSAIOB

B HACJIEICTBEHHON U3MEHYUBOCTI.
JlaGopaTropnas padora
«M3y4yeHune copToB KyJIbTYPHBIX
pacTeHU U MOPOJ JOMAIITHUX
YKUBOTHBIX)

opoja, LITAMM.
[lepeunciiATb OCHOBHBIE 3TAIIbI
pa3BUTHS CEJEKIMH KaK Mpolecca u
HayKH.

XapakTepu30BaTh COEPKAHUE YUCHHUS
H. W. BaBunosa o LlenTpax
MIPOUCXO0XKJICHHUS © MHOT000pa3us
KyJIbTYPHBIX PACTEHUM.

[loka3biBath LIEHTpBI TPOUCXOKICHUS U
MHOT000pa3usi KyJIbTYPHBIX PACTEHUN U
L{eHTpBI TOMECTUKALIMH JOMAIIHUX
YKMBOTHBIX Ha KapTE€ MUPA, CBSI3bIBATH
UX MECTOIIOJIOKEHUE C OYaraMu
BO3HMKHOBEHUS JPEBHEMIINX
[ABWJIN3AIINN.

CpaBHHBATh COPT, MOPOJY, IITAMM

C BUAAMU-POJUYAMH.

O00CHOBBIBATH 3HAUEHUE 3aKOHA
TOMOJIOTUYECKUX PSIJIOB B
HACJIEICTBEHHOM N3MEHYUBOCTH

H. W. BaBunosa 11 ceJIeKIIMOHHOMN
paboTHI.

OnuceIBaTh NEPCIEKTUBBI
JOMECTHKAIIMU U CO3JaHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHHI, TIOPOJT
JOMAIIHUX >KUBOTHBIX U IITAMMOB
MHUKPOOPTaHU3MOB




15.2

Metoasl
CEJICKIIMOHHOM
pabotsl. CoxpaHeHue,
M3y4YEeHUE U
HCIIOJIb30BAHHE
Te€HETHYECKUX

pecypcoB

MeTobI CeNeKIIMOHHOM PabOTHI.
HckyccTBeHHBIM 0TOOP: MAacCCOBBIH U
WHJMBUAYAJbHBIA. DTaIbI
KOMOWHAITMOHHOM CETICKITHH.
HcnbiTanue mpon3BOAUTENEH

1o noToMcTBYy. OTOOp MO reHOTUITY

C TIOMOIIBIO OIIEHKH (peHOoTHUIa
MMOTOMCTBA U OTOOP IO T€HOTUITY

¢ moMolipbto aHanuza JJTHK.

W cKyCCTBEHHBIN MyTareHe3 Kak METO/T
CEJIEKIIMOHHOM pabOTHI.
PagmanoHHBIN 1 XUMWYECKHUHI
MyTareHe3 Kak ICTOYHUK MYTaluil

y KyJIbTYPHBIX (hOPM OPTraHU3MOB.
Hcnonb30BaHHE TEHOMHOIO
pEOAKTUPOBAHUS U METOJIOB
pexoMOuHanTHBIX JJHK 11 nonyuenus
MCXOJHOTO MaTepuasa JJisl CEJICKIIUHU.
[Tomy4yeHne NOJIUMIOUIOB.
BuayTpuBugoBas ruopuan3aims.
biM3KkopoACTBEHHOE CKpPENTMBAHME,
i nHOpuauHT. HeponctBenHoe
CKpeIllUBaHue, WU ayTOPUIMHT.
I'eTepo3uc u ero NpUYUHSL.
Hcnonp3oBaHue rerepos3uca

B cenekunu. OtnanéHHas
rubpuauzanus. [Ipeogonenue

PackpwiBath conepkaHue TEPMUHOB U
MOHSATHUM: UCKYCCTBEHHBIN 0TOOD,
MIPOU3BOIUTEIIN, SKCTEPHED,
OJIM3KOPOJACTBEHHOE CKPEIIMBAHUE, UITU
WHOPUJIUHT, HEPOJACTBEHHOE
CKpeNIMBaHUe, WU ayTOPUIUHT, YACTAS
JIMHUSL, T€TepO3UC (THOpUAHAS CUJia),
T€HOMHOE PEIaKTUPOBAHHUE,
HCKYCCTBEHHBINU MyTareHes, pakTopsbl-
MyTareHsbl, MOJUILTONAbL, OTAANEHHAS
ruopuIn3aInsi, CCKBEHUPOBaHUE.
XapakTepu3oBaTh OCHOBHBIE METOIbI
CEJIEKIINHU PACTECHUMN U KUBOTHBIX:
MCKYCCTBEHHBI OTOOD U
rHOPUIU3AIIHIO.

CpaBHUBATH MacCOBBI UCKYCCTBEHHBIN
0TOOp C UHAUBUYAIHHBIM, TOKA3bIBATh
MX 3HAUYEHHE JJIS CEJIEKIUU
KYJbTYPHBIX PACTEHUM U JTOMAIIIHUX
KUBOTHBIX.

[IpuBOIUTH KOHKPETHBIE MPUMEPHI
OTNaNEHHON THOPUTU3AIINH B CEJICKITHH.
OmnuceiBath onbIT I'. J[. Kaprieuenko

10 TIPEOJI0JIECHUIO OECTLIONUS
MEXBUJIOBBIX THOPUIOB.

Paznuuate Ha U300pakeHusX (cxemax,
Ta0JIUIax) Y OTJAEIBHBIX




OecrI01usi MEXBUJIOBBIX THOPHUIOB.
JloCTHXKEHUS CEEKINU PACTEHUMN U
XKUBOTHBIX. «3€1EHAs PeBOIIOYUAN.
CoxpaHeHue 1 U3y4YEeHHE TeHETUYECKHUX
PECYPCOB KYJIbTYPHBIX PACTCHUHN U UX
JAKUAX POAUYEHN JJIs1 CO3JAHUSI HOBBIX
COpPTOB ¥ THOPHUIOB
CEIIbCKOXO3SMCTBEHHBIX KYJIBTYD.
H3yuenue, coxpanenue u ynpaeierue
2eHeMUYeCKUMU Pecypcamu
CeNbCKOXO3AUCHBEHHBIX U
NPOMBICIOBLIX HCUBOMHBIX 8 YEISX
VAVUULCHUSL CYUJCMBYIOWUX U CO30AHUS
HOBbIX NOPOO, TUHUL U KPOCCOB8, 8 MOM
yucie ¢ NpuMeHeHuem co8peMeHHbIX
Memo008 HaAYHUHBIX UCCTe008AHUIL,
nepeoosuvlx uoell U NepCneKmu8HbLX
MEeXHON02UIL.

JemoHCcTpanuu

[Toptpetsr: H. 1. BaBuiios,

N. B. Muuypumn, I'. JI. Kapnieuenko,

H. bopnoyr, /1. K. benses.

Tabauib! U cXeMbl: «MeToabl
cenekumny, «Ornanéunas
rubpuan3anusy, « MyrareHes.
JlabopaTtopHas paGora

«3yueHue MeToJ10B CEeNEKIUn

MPEJICTABUTENIEN KOHKPETHOTO COPTa U
MOPOJABI XO35IMCTBEHHO IICHHBIE
MPU3HAKHU, HEOOXOIUMbIC YETIOBEKY.
XapakTepu30BaTh POJIb CEJICKIIUN

B 00€CIeUeHUH MPOJOBOJILCTBEHHON
0€e30IMacHOCTH YEeJIOBEUECTBA.
[IpuBOINTE KOHKPETHBIE PUMEPHI
JIOCTUKECHUH CEJICKIINU KYJIbTYPHBIX
pPacCTEeHUN U IOMAITHUX KUBOTHBIX

B Poccun




PaCTECHUIN

IIpakTuyeckasi pabora
«IIpuBrBKa pacTeHUID.
IKeKypcust «OCHOBHBIE METOBI U
JIOCTUKEHUS CEJIEKIIMU PACTEHUU 1
’KUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIUIO, TUIEMEHHYIO epMmy,
COPTOMUCHBITATENbHBIN YUACTOK,

B TEIUIMYHOE XO35ICTBO,

B J1JaOOPaTOPHIO arpOyHUBEPCUTETA WU
HAy4HOI'O LIEHTPA)»

Nroro vyacos no teme 4
16 | Tema «bHOTEXHOJIOTHS M CHHTETHYECKAS OHOJIOTHSD»
16.1 | buoTexHOIOTHS KaK 1 OOBEKTHI, UCMIOJIE3YEMBIC PackpsiBaTh cojiepKaHue TEPMUHOB U

HayKa U OTPacib
TIPOM3BO/ICTBA

B OMOTEXHOJIOTUH, — KJIETOUHBIE U
TKaHEBBIE KYJIbTYPHI,
MHUKPOOPTaHU3MBbI, KX XapaKTEPUCTHUKA.
TpaaumonHast OMOTEXHOJIOTHS:
xJie00IeueHHE, MOJTyICHUE
KHUCJIOMOJIOYHBIX MTPOIYKTOB,
BUHOJENHNE. MUKPOOHOIOTUYECKHIA
cuHTe3. OOBEKTHI
MUKPOOUOJOTUUECKUX TEXHOJOTHIA.
[IpousBoACTBO O€siKa, AMUHOKHUCIIOT U
BUTAMHHOB.

JdemMoHcTpanuu

Ta6mwmie! 1 cxembl: «lcnonp30BaHue

TOHSITHIA: OMOTEXHOJIOTHS,
TpaJUIIMOHHAS OMOTEXHOJIOTHS,
MHUKPOOHOJOTUUECKUI CUHTE3,
MHUKPOOHOJIOTHYECKAs TEXHOJIOTHSI.
[TepeunciiaTh HarpaBICHUS
OMOTEXHOJIOTHH; 11U U 3aa4H,
CTOSIIUE TIepe] OMOTEXHOJIOTHEH.
XapaxkTepuzoBaTh 0OBbEKTHI,
UCIIOJIb3YEMbIC B OMOTEXHOJIOTHH, —
KJICTOYHBIC U TKAHEBBIC KYJIBTYPHI,
MHUKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHBIE METO/IBI
TPaIUIIMOHHON OMOTEXHOJIOTUH U




MHUKPOOPraHU3MOB B IPOMBIIIJIEHHOM
IIPOU3BO/ICTBE.

JlaboparopHasi padora

«M3yueHne 00bEKTOB
OMOTEXHOJIOTHI.

IIpakTyeckas padora
«ITomyyeHrne MOJIOYHOKHCIIBIX
IIPOYKTOBY.

JKcKypceus «bruorexHomorus —
Ba)KHEMWIIAs IPOU3BOAUTENbHAS CUJIa
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTUYECKOE
MIPOU3BO/JICTBO)»

JTOCTHKCHUSI MUKPOOHUOIOTHICCKOM
TEXHOJIOTUH.

O00CHOBEIBATh 3HAYCHUE
OMOTEXHOJIOT U

JUJISI CEJIbCKOXO03SIMCTBEHHOT'O
IIPOU3BO/ICTBA

16.2

OcHOBHBIC
HaIpABJICHUS
CUHTETHUYCCKOMN
OHoJIOTHNH

Co3aHne TeXHOJIOTHH U
WHCTPYMEHTOB LIEJIEHAIIPABICHHOTO
WU3MEHEHUS U KOHCTPYUPOBAHUS
T€HOMOB C LEJIBIO TIOJIYYEHUS
OpraHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKaIlX HE BCTPEYAIOIINECS

B MIPUPOJIe OMOCUHTETUYECKUE MY TH.
Krnerounas unxxenepus. Metoabl
KYJIBTYPBI KJIETOK U TKAHEU PACTEHUU U
#uBOTHBIX. Kprobanku. Comarnueckas
ruOpuaAn3alMs U COMAaTUYECKUN
samOpuorenes. Mcnons3oBanue
ranyIOnJIOB B CEJIEKIUU PACTCHUM.
Ionyuenue MOHOKIIOHAILHBIX AHMUMEIL.

PackppiBath conepkaHre TEPMUHOB U
MOHATHUH: KJIETOYHASI WH)KESHEPHS,
KJICTOYHAST TEXHOJIOTHS, METO/I
KyJbTYPhI KJICTOK M TKaHEH,
TOTHUIIOTEHTHOCTD, ITFOPUIIOTEHTHOCTD,
CTBOJIOBBIE KJIETKH, MUKPOKIIOHAIBHOE
Pa3MHOXEHUE PACTCHHM, COMaTHYECKas
TUOPHIM3AIINS, TaILIOU I, THOPUIOMBI,
MOHOKJIOHAJBHBIE U MMOJIMKJIOHATBLHBIE
aHTHTEJIa, METOJI TPAHCTUTAHTAITUH SIJIEp,
KJIOHHPOBaHHE.

XapakTepu3oBaTh OCHOBHBIC
HaIlpaBJICHUS CHHTETUYCCKON
OHOJIOT .




Hcnonvsosanue MOHOKIOHATbHBIX U
NOJUKTIOHAIbHBIX aHmMumen

6 meouyune. ICKyCCTBEHHOE
OIUIOOTBOPEHHUE. PEKOHCTpYKIMSA
AWLEKIIETOK U KJIOHUPOBaHUE
’KUBOTHBIX. MeTo | TpaHCIJIaHTalluH
A51ep KIETOK. Texnonocuu
0300pOBIeHUS, KVTbMUBUPOBAHUS U
MUKPOKAOHANLHO20 PAZMHOINCEHUS
CeNbCKOXO3AUCEEHHBIX KYAbMYP.
JlemoHCTpanuu

Tabaub! 1 cxembl: «Kietounast
WHKEHEPUS»

OnuceIBaTh Ha KOHKPETHBIX MpUMeEpax
METO/Ibl KJIETOYHON UHKEHEPUHU.
[IpuBOAUTE TIPUMEPHI UCITOJIB30BAHUS
MOHOKJIOHAJIbHBIX M MOJHUKJIOHAIbHBIX
AHTUTEJI B MCIUIUHE.

O1eHnBaTh 3HAUEHUE CHHTCTHYECKOU
OMOJIOTHH TSI CEJIBCKOTO XO3SIMCTBA U
MEIUITIHBI

16.3

XpOMOCOMHas U
reHHas UHXKEHepUs

XpoMOCOMHas U TeHHAsI UHKEHEPUSI.
HckyccTBEHHBIN CUHTE3 T€HA U
KOHCTPYUPOBAHUE PEKOMOMHAHTHBIX
JHK. Cozoanue mpanceennolx
opzanuzmos. JIOCTHKEHUS 1
MEPCIIEKTUBBI XPOMOCOMHOM Y TEHHOU
WHXCHEPUH. DKOJIOTUYECKUE U
ATUYECKHUE MPOOJIEMbI TeHHOM
WHXEHEPUHU.

JlemoHCTpanuu

Tabuuiibl u cxeMbl: «['eHHas
HUHXKEHEPUS)

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHATHI: TEHHAs! NHKEHEPUS,
PECTPUKLMOHHBIE YHIOHYKIIEA3bI
(pecTpukTasbl), IUINKUE KOHIBI,
IIJIA3MU/bl, PECTPUKLS, IATUPOBAHMUE,
TpaHchopmalys, CKpUHHUHT,
TpaHCTeHHbIE (TEHETUYECKH
MOIU(PULIMPOBAHHBIE) OPTAHU3MBI.
OnuceIBaTh METOBI PENPOTYKTUBHOTO
Y TEPAINlEeBTUYECKOI0 KIIOHUPOBAHUS,
KJIETOYHBIE TEXHOJIOTMH U CIIOCOObI
T€HETUYECKOU NHIKEHEPUHU.
XapakTepu30oBaTh JOCTUKEHUS T€HHOU
UHXEHEPUU.




O1eHnBaThH YKOJIOTHYECKUE U
ATUYCCKHUE MPOOJIEMbI KIIOHUPOBAHUS U
CO37aHMs TPAHCTEHHBIX OPTaHU3MOB,
MIEPCIICKTUBBI PA3BUTHS XPOMOCOMHOM
Y TCHHOW WHXXCHEPUHU

16.4

MemunuHckue
OMOTEXHOJIOT U

MeuiuHckre OMOTEXHOIOTHH.
Ilocmeenomuas yugpposas
meouyuna. I1I[P-ouacnocmuxa.
Memabonomuwlil ananus,
2CHOYEHMPUYECKULL AHAU3
npomeoma 4enosexa Ojisi OYeHKU
COCMOSIHUSL €20 300PO0BbSI.
Hcnonvzosanue cmeoyiogulx Kiemox.
Tapeemnas mepanus paka.
3D-buounoicenepus ons pazpabomru
DYyHOAMEHMATILHBIX OCHOB
MeOUYUHCKUX MEXHON02UL, CO30AHUSL
KOMNJIEKCHbIX MKAHeU couemaHuem
MexXHOI02Ull MPEXMEPHO2O
ouonpunmunea u cxaggonounea
0715 peuteHust 3a0a4

NePCOHANUIUP OBAHHOU MEOUYUHDL.
Co3z0anue 6eKMOPHBIX BAKYUH C YeTbIO
obecneyeruss KOMOUHUPOBAHHOU
3auwumol om 6030youmeneti OPBU,
YCMAaHOB8IeHUe MOAEKYISAPHbIX
MEXaHu3Mo8 QYHKYUOHUPOBAHUS

PackpbIBaTh cosiep>kaHUE TEPMUHOB U
MOHATUI: MEAUIIUHCKAS
OMOTEXHOIOTHS, METa0OJIOMHBIN
aHaJIN3, FTCHOLICHTPUYECKUI aHAIIN3,
MEPCOHAIM3UPOBAHHAS MEIULIMHA,
pereHepaTuBHAsI MEIULIMHA.
XapakTepru3oBaTh METOIbI
MEeTa00JIOMHOTO ¥ T€HOLEHTPUYECKOTO
aHaJIN3a; UCIIOJIb30BAHUE CTBOJIOBBIX
ki1eToK; [II{P-auarsocTuky; TapreTHyro
TEpanuIo paka




PHK-cooepaicawux eupycos,
8bI3bI8AIOWUX 0COOO0 ONACHbIe
3abonesanus Yen08eKka u HCUGOMHbBIX

HToro yacoB 1o Teme 4
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME




11 KJIACC

HaumenoBanue
Ne KommuaectBo OCHOBHBIE BU/IBI I€ATEIHLHOCTH
pa3liesioB U TeM [IporpammHOe cofepxaHue
/1 4acoB o0ydJaronmxcs
y4eOHOro rpeamMera
1 Tema «3apokaeHue U pa3BUTHE YBOJTIONMOHHBIX MIPEACTABJICHUI B OMOJIOTHM»
1.1 | DBomrormoHHaA 1 DBomtorimonHas Teopust Y. /lapBuna. PackpriBaTh cojiepKaHUe TEPMUHOB U

teopus Y. JlapBuHa

[Ipennockuiku BO3HUKHOBEHUS
napBuHu3Ma. JKU3Hb U Hay4YHast
nesarenpHocTs Y. JlapBuHa.
JdemoHcTpauuu

[Toptpersl: Apuctorens, K. JInnueu,
K. b. Jlamapk, 2. XK. Cent-Unep,

K. KroBbe, Y. [JapBuH.

Tabauipl U cxembl: «CHCTEMA )KUBOU
npupoas (o K. JIunuero)y,
«JlecTHUIIA )KUBBIX CYILIECTB

(mo Jlamapky)», «MexaHu3M
dbopmMupoBaHUs TPUCTIOCOOTICHUIA

Yy PAaCTEHUM U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
MapuipyTa myremectsus U. JlapsuHay,
«Haxonxu Y. JlapBuna»

MOHATHN: KPEalMOHU3M, BU/I,
cucTeMaTuka, OMHapHas HOMEHKJIaTypa,
HMCKYCCTBEHHAsl CUCTEMA
KJIacCU(PUKAMK OPTaHU3MOB,
HUCTOPUYECKHUI METO, JAPBUHU3M.
XapakTepu3oBaTh B3TJIsAIbI
Apucrorens, OMienokia, Jlykpeuus
Kapa, JIx. Pes Ha pa3Butue KuBou
MPUPOIBI.

OuenuBats Bkiaa K. JIunnes

B pa3BUTHE OUOJIOTHH.

CpaBHUBATH B3TJISA/IbI HA BUJI U
sposionuio K. Jlunnes, XK. b. Jlamapka
u Y. JlapBuna.

Kputnuecku oneHnBaTh
KPEAIMOHUCTCKUE B3IJISIIbI HA dKUBYIO
MIPUPOTY.

[TepeuncnaTh KyJabTypHO-UCTOPUUYECKHE
1 €CTECTBEHHO-HAYYHbIE MPEANOCHUIKA




IOSIBJIEHUS SBOJIIOLUOHHOMN TEOpUN

Y. /lapBuna.

OnuceIBaTh poJib HCTOPHUYECKOTO
METO/1a.

M3narats CyliHOCTB HBOTIOLIMOHHOU
teopuu Y. JlapBuHa.

Ha3biBaTh OCHOBHBIE (PaKThl OHMOTpapuu
Y. JlapBuHa ¥ 3Tansl CO34aHus UM
ABOJIIOLIMOHHOW TEOPUU

1.2

JIBHMKyIIME CHITBI
SBOJIIOIIUHN BUIIOB
no Y. JlapBuny

JIBMOKyIIME CUJIbI SBOJIIOLMU BUIOB
no Y. JlapBuHy (BbICOKas
UHTEHCUBHOCTb Pa3MHOKECHHUSI
OpraHU3MOB, HACJIEICTBEHHAS
U3MEHYHUBOCTh, OOphOa

3a CyLIECTBOBAHUE, ECTECTBCHHBIN U
HCKYCCTBEHHBINH 0TOOD).
JdemoHcTpauuu

[Toptper: Y. JlapBuH.

Tabuuub! u cxembl: «Dopmbl OOPHOBI
3a cyuiecTBoBaHue», «Ilopoasl
roiry0eit», «MHoroobpaszue
KyJbTYPHBIX (DOPM KaIyCThI»,
«IToponpl TOMAITHUX )KUBOTHBIX»,
«Cxema o0pa3oBaHUs HOBBIX BUJIOB
(mo Y. {apBuny)», «Cxema
COOTHOIICHUS IBMXKYIIUX CHJT
HBOJIFOLIUI

PackpeiBaTh copepkaHne TEPMHUHOB H
MOHSITUH: HACJIEICTBEHHOCTb,
W3MEHYHMBOCTD, HICKYCCTBEHHBIN OTOOD,
O0opb0a 3a CylllecTBOBAHUE,
€CTECTBEHHBII 0TOOD.

N3naraTh CymHOCTh YYCHUS

Y. JlapBuHa 00 HCKYCCTBEHHOM OTOOpE.
XapakTepu3oBaTh JIBIXKYIIUE CHITbI
HBOJTIOIMHU BUIOB 110 [lapBuny.
[IpuMeHsTh 3HaHUSI O ABMKYIIUX CUTIAX
HBOJTIOIMHU BUIOB 10 [lapBuny

TU1s1 OOBSICHEHUSI MHOT0O0Opa3usl BUJIOB,
MOPOJI JOMAIITHUX KUBOTHBIX U COPTOB
KYJIbTYPHBIX paCTCHUH




1.3 | ®opmupoBanue 1 OdopmiieHre CUHTETHYECKOM TEOPUHU PackpeiBaTh coziepKaHue TEPMUHOB U
CUHTETHYECKOU sposronnu (CTD). HeittpasibHas MOHSTUI: TAPBUHU3M, MYTall1H,
TEOPHUH IBOJIFOLIMH Teopust 3BoJitoIuu. CoBpeMeHHast MYTallMOHHBIN MTPOLECC.

ABOJIIOIIMOHHAsS OMOJIOTHSI. OOBIICHATH MPUYUHBI KPU3HCA
3Hau€HHE 3BOJIOLIMOHHON TEOpUn JapBUHU3MA.
B (hOPMUPOBAHUH €CTECTBEHHO- OO00CHOBBIBATh 3aKOHOMEPHOCTH
Hay4YHOU KapTHUHBI MUpA. TpaHchOopMaIiK TapBUHU3MA
JeMoHCcTpanun B CHHTETHUYECKYIO TEOPHUIO IBOJTIOIIUU
[Moptpertsl: C. C. UeTBepHKOB, (CTD).
. Y. Hmansraysen, k. XonnenH, N3znarate ocHOBHbIE NostokeHus CTD.
1. K. besies. OuenuBats Bkiaza 1. Jle ®pusa,
Tabmuiel u cxeMbl: «OCHOBHEIE C. C. YerBepukona,
MOJIOKEHHUSI CHHTETUUECKOM TEOPUU N. U. llImaneraysena, /. K. bensesa
SBOIOLIAMD) B (hopmupoanue CTD.
OuenuBats 3HaueHue CTO
B (hOpPMHUPOBAHUM COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa
Htoro yacoB no teme 4
2 | Tema « MUKPO3BOJIIONNS U €€ Pe3yJIbTAThD»

2.1 | Dransl 3 [Tonynsuus kak 3yieMeHTapHas PackpriBaTh conep:kaHue TEPMUHOB U
HBOJIFOLIMOHHOTO eauHuIa 3BoiroIuu. CoBpeMEHHbIE MOHSATUIN: MUKPO3BOJIIOLIUS,
nporecca: METO/Ibl OLICHKH T€HETHYECKOTO MaKpO3BOJIIOIUS, MyTalliy, HOMYJISLIHS,
MHUKPO3BOJIIOLUS U pa3zHo00pa3us U CTPYKTYPbI KOMOMHAIIMY T€HOB, FTeHO(POHI,
MaKpO3BOJIIOLIHUS. nonynauuid. U3smenenue renodonaa AJIEMEHTAPHOE SBOTIOLMOHHOE SIBJICHUE.
[Tomymsiiust — MOMYJISIIUU KaK AJIEMEHTApHOE XapakTepu3oBaTh MUKPOIBOJIIOIUIO KaK
AJIEMEHTapHAs SBOJIFOLIMOHHOE SIBJICHHUE. 3aKOH STaN MOSIBJICHUS MPUCTIOCOOIEHUH 1

CAHNHHUIIA 3BOJJIIOINHA

IFCHCTUYCCKOI'O paBHOBECHUS

BU000pa30BaHusl.




JIx. Xapau, B. BaitnGepra.
JdeMoHcTpauuu

Tabsuubl 1 cxeMbl: «MyTauroHHas
U3MEHYUBOCTHY, «llonmydainonHas
CTPYKTypa Buaa», «Cxema MposiBICHUS
3akoHa Xapau—BaitnGepray.
Jlaboparopnasi padora

«BpIsBIIEHNE N3BMEHUYMBOCTH Y 0CO0€EH
OJIHOTO BUJIa»

XapakTepu30BaTh NOIMYJISIIUIO KaK
AIIEMEHTAPHYIO €IMHUILY YBOJIOLINH.
[lepeuncnaThs NpU3HAKU UACATBHON
HOIYJISIIMK U OOBSICHATH YCIOBUSA
BBIIIOJIHEHHUS 3aKOHA Xapau—
Baitn6epra.

[IpuMeHATh UMEOIINECS 3HAHUS

11 OOBSICHEHUSI IPUYUH U3MEHYMBOCTH
y oco0ei 0JJHOTO BUAA

2.2

DneMeHTapHbIe
(haKTOpBI SBOJIOIIUU

DneMeHTapHble PaKToOpbl (ABUKYILINE
CHUJIBI) IBOJIIOIIMH. MyTaIrlmoOHHBIN
npornecc. KomOunaTuBHas
M3MEHYMBOCTb. [Ipeiid renos —
Clly4aliHble HEHAPABJIEHHbIE
W3MEHEHHS 4acTOT aJIenen

B nonyJsinusax. DpQext ocHoBaTENS.
Apgexm 6ymwviiouHo20 coprviuKa.
CHudiceHue 2enemuyecko2o
PA3H000pa3Us: NPUYUHBL U CLeOCMBUSL.
IIpossnenue saghgpexma opeiigha cernos
8 OONLUUX U MANBIX NONYTAYUSX.
Murpauuu. M3onsuus nomyisuui:
reorpaduueckas (IpoCTpaHCTBEHHAs),
Ouosiornyeckast (penpoayKTUBHAs).
JdemoHcTpauuu

IHoptpertsi: C. C. YeTBepHUKOB,

3. Maiip.

PackpriBath conepkaHue TEPMUHOB U
MOHSTUI: MyTallMOHHBIN IIPOLIECC,
KOMOMHATUBHASI U3MEHYUBOCTb,
MONYJISIITUOHHBIE BOJIHBI, Ipeii( reHoB,
MUTPALMH, U30JIS1IUS, TeorpaduyecKas
(IpocTpaHCTBEHHAs ) U30JISIIMS,
ounonornyeckas (penpoyKTUBHAS)
m3oJisus, 3p ekt ocHoBaTes, dPpdexT
OYTBIJIOUHOTO TOPJIBIIIKA.
XapakTepu3oBaTh AIEMEHTAPHbIE
(bakTOpPBI (IBUKYIINE CUITbI) SBOJIOLUU.
OuenuBatb Bkaajg C. C. UeTBepukona,
0. Maiipa B pa3BUTHE 3BOJIIOLIUOHHOTO
YUCHHUSI.

OOBSACHSTH IPUYUHBI HEHANPABICHHOTO
JNEUCTBUSI DIIEMEHTAPHBIX
HBOJIIOIMOHHBIX (PAKTOPOB.

[IpuMeHSTh UMEIOIITUECS 3HAHUS




Tabauubl U cxembl: «JIBHKyIIUE CHITBI
IBOJIIOIUNY, « DKOJOTrH4YecKast
V30U TIOMYJISILIUKA CEBAHCKOM
bopenny, «['eorpadudeckas n30ISIIHSI
JIMCTBEHHUIIBI CHOUPCKON 1
JIMCTBEHHUIBI JAyPCKOW»,
«ITonmyJISIMOHHBIE BOJHBI YACICHHOCTH
XHUIIHUKOB U KEPTB»

O ABMXKYILIUX CHJIAX SBOJIFOLIMH
1Sl OOBSICHEHUS IPUYUH Pa3HO00pasus
reHo(hoH/1a MOMYJISIIIUI OAHOTO BUA

2.3

EctecTBennsbIit
oTbop —
HAMPaBJIIOLIAN
(hakTOp PBOJIIOIIUU

EcrectBennsbIit 0TOOp —
HaIpaBJISIOMUN (HaKTOP SBOTIOIHUH.
@DopMBI €CTECTBEHHOTO 0TOOpA:
JBUKYIIHHA, CTAOMIH3UPYIOIIHA,
pa3phIBaONIUi (IU3PYIITUBHBIN).
[TonoBoit oT60p. Bo3HMKHOBEHUE U
ABOJIIOLMS COLIUATBLHOTO MTOBEICHUS
KUBOTHBIX.

JdemoHcTpauuu

Tabauie! 1 cxeMbl: «CxeMa IeHCTBUA
€CTECTBEHHOTO 0TOOpay, «DopmbI
OOpBHOBI 32 CYIIECTBOBAHUEY,
«HIyCcTpUAIbHBIN METaHU3MY,
«OKuBbIe UCKOITaeMbIe»

PackpeiBaTh copepkaHne TEPMHUHOB H
MIOHSATHUM: €CTECTBEHHBIN 0TOOD,
JBUKYIINANA OTOOP, CTA0MIH3UPYIOIIHIA
0oTOOp, pa3phIBarONIUil 0TOOP, MOJIOBOM
otbop.

XapakTepuszoBaTh €CTECTBEHHBIN 0TOOD
KaK JIBIDKYIIYIO U HATPABJISIFOIIYIO CUTY
HBOJTIOIUH, €T0 (POPMBI.

Pazmmuate opMBI €CTECTBEHHOTO
0TOOpa B MOMYJIAIHIX, PUBOIUTH
MIPUMEPHI ACHUCTBUS B TTOMYJISIIASIX
dhopmM ecTecTBEHHOTO 0TOOpA.
OOBICHATB MPEATOCHUIKHY JIJIS1 IEHCTBUS
JBWKYIIEH U cTaOM3upyromen Gopm
€CTECTBEHHOTO 0TOOpA.

CpaBHHBaTh (HOPMBI €CTECTBEHHOTO
oTOO0pa, enaTh BHIBOJbI HA OCHOBE
CpaBHEHHSI.




[TpuMeHSTh IMEIOIIIHECS 3HAHS

0 €CTECTBEHHOM OTOOpE

U1l OOBSICHEHUS TPOLIECCOB,
MPOUCXOSIINX B MOMYJISIUSIX BUIOB
OpraHU3MOB

2.4

[TpucnocobaeHHOCTh
OpraHMU3MOB Kak
pe3yJibTaT
MUKPO3BOJIIOIUN

[IpucnocoOaeHHOCTh OPraHU3MOB KaK
pe3ynbTaT MUKPO3BOJIIOLIMH.
Bo3HHKHOBEHHE MTPUCTIOCOOTIEHUIA

y opranuzmoB. ApomMop¢o3sl 1
naunoananrtauuy. [Ipumepst
IPUCIIOCOOJIEHUH y OpTraHU3MOB:
Moposiornueckue, (U3n0IOrHuecKue,
OMOXMMHYECKHE, ITOBEICHYECKIE.
OTHOCHUTENBHOCTh MPUCTTOCOOJIEHHOCTH
OpraHU3MOB.

JeMoHcTpanun

TabauIiibl ¥ CXeMbL:
«IToxpoBUTENBCTBEHHAs OKpACKA
XKUBOTHBIX», «[Ipenympexnaromas
OKpacka *UBOTHBIX),
«DU3HOJIOTUYECKUE alallTallun,
«IIpucnocobseHHOCTh OPraHU3MOB U
€€ OTHOCHUTEIILHOCTD.
Oo6opynoBanme: repOapuu pacTCHU;
KOJUIEKI[UY HACEKOMBIX; Uydesia NTHI] U
3BEpeN ¢ IPUMEPAMHU PA3IMYHBIX
MPUCTIOCOOICHUH.

PackpbiBath coqiepikanue TepMUHA
MPUCTIOCOOJIEHHOCTh OPTraHU3MOB
(amanranus), apomopdos,
UMOA AN TaIHsl.

[IpuBOANTH KOHKPETHBIE TPUMEPDI
MIPUCIIOCOOJIEHUI OPraHU3MOB
(Mopdonorudeckue, GprU3U0IOTHICCKHE,
OMOXUMHUYECKHE, TTOBEICHUCCKHE).
OOBICHATH MEXaHU3M BO3HUKHOBEHUS
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
[TpuBoauTH IpUMEPHI ApOMOP(PO30B U
WIMO0aJanTallui y PACTEHUMN U
KUBOTHBIX.

OOBICHATH posIb apOMOP(PO30B

B OCBOCHHUU OPTaHU3MaMH HOBBIX CPEJT
oOuTaHwMs.

OOBSICHATH POJIb HIUOATATI TAITI

B IIPUCIIOCOOIEHUH OPTaHU3MOB

K KOHKPETHBIM YCJIOBHSIM CPE/IbI.
JIloka3bIBaTh OTHOCUTEBbHBIA XapaKTeP
MPUCTIOCOOJIEHHOCTH U IPUBOJIUTD
MIPUMEPHI OTHOCUTEIILHOCTH a1l TaITHi.




JlabopaTopHasi paGora
«IIpucnocobneHus OpraHu3MOB U UX
OTHOCHTEIbHAS 1eJIeCO00Pa3HOCTH.
JlaGoparophasi paGora

«M3yuenne apomop}o30B u
WIMOAIANTAlNI Y PACTEHUN U
YKUBOTHBIX)»

PackpbIBaTh 3HaY€HUE TBHIKYIIMX CHIT
ABOJIFOLMU B (DOPMUPOBAHHUU
MPUCTIOCOOICHUI

2.5

Bupn, ero xpurepun u
CTpYKTypa

Bup, ero kpurepuu u CTpyKTypa.
JeMoHcTpanun

Tabsuubl u cxembl: «Kpurepuu Buaay,
«Bunpl-nBoiiHukm», «CTpyKTypa BUaa
B IIPUPOIEN.

Oo6opynoBanme: repdapun pacTeHU;
KOJUIEKIUY HACEKOMBIX; Yyyelia ITHUL] 1
3BE€pEU pa3HbIX BUJIOB.
JlabopaTropnasi padora

«CpaBHEHME BUOB

110 MOP(OJIOTUYECKOMY KPUTEPHUIO»

PackpsiBaTh copepkaHue TEPMUHOB U
MOHATHI: BUJ, KpUTEPHUH BHUJIA,
moauMop¢r3M, BUJIBI-IBOMHUKH, apea,
AKOJIOTMYECKasl HUIIIA, TTOMYJISIIHA,
BHJIOBOM KapUOTHUII, KOCMOTIOJIUTHI,
SHJIEMUKH, TTOABUIbI, SKOTHIIBI.
XapakTepu3oBaTh KPUTEPUH BHJIA
(MopdostornyecKkuii, reHeTUUIECKUH,
OMOXUMHUYECKUM, TeOrpapuUecKui,
AKOJIOTUYECKUN, OMOXUMUYECKUT).
OOBSACHITH HEOOXOIUMOCTD
WCIIOJIb30BaHUs BCEH COBOKYITHOCTH
KPHUTEPHUEB IS ONIPEACIICHUS BUIOBOM
MIPUHAJICKHOCTH OpraHu3Ma.
ITepeuncnsaTh OCHOBHBIE
BHYTPHUBUIOBBIC TPYIIITUPOBKH.
OOBSICHATH MPUIHHBI CYIIIECTBOBAHUS
MOHO- M TIOJINTHITMYECKHUX BHJIOB.
CpaBHUBATH BUBI 11O
MOP(]OTOTHIECKOMY KPUTEPHIO




2.6

Bunoobpa3oBanue kak
pe3ynbTar
MHKPOIBOITOIHH.
CBsi3b
MHUKPOAIBOJIIOINH U
AMUJEMUOJIOTHH

BunooOpa3zoBanue kak pe3yiabTat
MUKPOAIBOTIOIUH. M305sius —
KIIF0ueBOM (pakTop BUA000Opa30BaHUS.
[Tytu 1 cnoco6b1 BuI000pa30BaHUs:
ajutonarpuyeckoe (reorpaguyeckoe),
CUMITATPUUECKOE (IKOJIOTUUYECKOE),
«MTHOBEHHOE» (TTOJTUTIIION TA3AIIHS,
rubpuauzanus). JuTensHOCTh
ABOJTFOITMOHHBIX TTPOIIECCOB.
Mexanuzmbl HOPMUPOBAHUS
OMOJIOTUYECKOTO pa3HO00pasusl.
Ponb sBOMIONIMOHHOM OHOTIOTUH

B pa3paboTKe HAYYHBIX METOJIOB
COXpaHEeHUs1 OMopazHOOOpa3usi.
MuUKpO3BOJIFOLIHS U KOIBOJIOLUS
apa3vuToOB U UX X0351eB. MeXaHNU3MBI
(dbopMHUpOBaHUS YCTOWYHUBOCTH

K aHTHOMOTHKAM M CITOCOOBI OOPHOBI
C HEll.

JdemoHcTpauuu

Tabauiel 1 cxembl: «CriocoObl
BUJ1000pa3oBanus», «I eorpaduyeckoe
BUI000pa30BaHuEe TPEX BUIOB
JaHABIICH, « IKOJIOTHIECKOe
BUJI000pa30BaHNE BUOB CHHUID,
«ITommmon el pacrenniny, «KamycrHo-
peAeUHbIN THOPUTY.

PackppiBath copepkaHne TEPMUHOB H
MOHSATHUH: BUI00Opa30BaHNE, H3OJISIIHS,
KODBOJIIOIHSL.

XapaKkTepru30BaTh BUI000pa30BaHNE
KaK Pe3yJbTaT MUKPOIBOJIIOIUH.
OOBICHATH POJIb U30SLUU

B 00pa30BaHUU HOBBIX BUJIOB.
XapakTepu30oBaTh Pa3IMUHbIE CITIOCOObI
BUJ1I000pa30BaHusl (aJUIONATPUIECKOE,
CUMIIATPUYECKOE).

[IpuBOANTH KOHKPETHBIC TPUMEPHI
BHJIOB, 00pa30BaABIIMXCS PA3TMIHBIMU
CIOCOOAMH.

[IpumeHnsaTh 3HaHUST CIOCOOOB
BUJ1000pa30BaHUS JJIs1 OOBSICHEHUS
MPUYUH MHOT000OpPAa3us BUJIOB.
OOBSICHATH BOSHUKHOBEHHUE
YCTOMYMBOCTH MATOTEHOB

K aHTUOMOTHKAM




Oo6opynoBanme: repOapuu pacTeHHMA
OJIM3KUX BUI0B, 00pa30BaBIINXCS
Pa3IMYHBIMU CIOCO0AMHU

HToro yacoB no teme 14
3 | Tema «Makpo3BooLus U €€ pe3yJabTaTbDy
3.1 | MakposBoJIrOIHs. 1 MeToabl n3y4eHus: MAKPO3BOIIOLUH. PackpbiBath cosiepkaHrEe TEPMUHOB U
[laneoHTONMOrNYECKHE [TasmmeoHTONOTNYECKUE METOBI ITOHSATHN: MAaKPOIBOIIOLIHS
METO/Ibl U3YUCHUS u3ydeHus sBosronuu. [lepexonnsie (punorenes), nepexoaHbie GOPMBI,
ABOJIIOLIMH (dbopMBI 1 HUITOTEHETHICCKUE PSIIBI (uUIOreHeTuYECKUe PAbI,
OpPraHHU3MOB. MAJI€OHTOJIOTUS.
JdemoHcTpauuu XapakTepu30BaTh MaKPOIBOIIOLIMIO KaK
TabauIbl ¥ CXEMBbL: HaJBUJIOBYIO 3BOJIIOLMIO 00pa30BaHUs
«DunoreHeTHUECKUI P JTOILIAIN, KPYITHBIX TAKCOHOMUYECKUX €JIMHUII.
«ApxeonTepukcy, «3Bepo3yobie OOBSACHATH 3HAYEHUE
smepb», «Creromnedanby, MaJIECOHTOJIOTMYECKHUX UCCIIEIOBAHNN
«Punnopute», «CeMeHHbIE JUTSI TIOJTy4YeHUs (PAKTOB DBOJIIOIIMH
NarOPOTHUKI. OpPraHHU3MOB.
O0opyaoBaHHe: KOJUIEKIIWH, [TpuBOAUTH MPUMEPHI OPTaHNU3MOB,
repOapuu, MyJIsSKA HCKOTIAEMBIX OTHOCALIMXCS K IEPEXOAHBIM (POpMaM.
OCTAaTKOB OPraHU3MOB Ha3pIiBaTh rpyImibsl OpraHu3MOB,
1151 KOTOPBIX BOCCTAHOBJICHBI
(buIoreHeTuYeCKue PsIbl.
CpaBHUBATH MPOLIECCHI
MaKpO3BOJIFOIIMU 1 MUKPO3BOJIIOLNN
3.2 | buoreorpadudieckue 1 buoreorpaduueckue meTo bl n3ydeHust | PackpbiBaTh cosiepkaHie TEPMUHOB U
METO/Ibl U3yUYEHUS sBosoninu. CpaBHEHHE (DIOPHI U NOHSTUI: Onoreorpadusi, YHIEMUKH,
HBOJIIOLIUU (dayHbl MAaTEPUKOB U OCTPOBOB. PEJIUKTBHI.




buoreorpaduyeckue o6nactu 3emiu.
Buabl-sHIeMUKY U PETUKTHL.
JeMoHcTpanun

TabauIIbl ¥ CXEMBbL:
«buoreorpaduueckue 30Hb1 3eMIIN»,
«JIpetid KOHTUHEHTOBY, «PEeTUKTHI.
Oo6opynoBanme: repdapuu; KOJJICKIIUU
HACEKOMBIX

OO00CHOBBIBATh 3HAYEHUE
ounoreorpaduu 115 U3YICHUS
HBOJTIOIIUU OPTaHU3MOB.

[lepeuncnars Ouoreorpaduieckue
o0acTu 3eMJI U OOBSCHATH PUINHBI
WX BBIJICIICHUSI.

CpaBHuBath Quiopy u hayHy MaTEpUKOB
U OCTPOBOB, PACTCHUS U KUBOTHBIX
pa3HbIX Ouoreorpaguueckux oomacTei.
[IpuBOAUTH IPUMEPHI PEITUKTOBBIX
OpraHU3MOB, BUJIOB-IHICMHUKOB.
OOBICHATH NPUYUHBI COXPAHEHUS
BHJIOB SHJIEMHUKOB U «OKHBBIX
HCKOTIAEMBIX»

3.3

DOMOPHUOTIOTUYECKHUE U
CPaBHHUTEIIHHO-
MOP(OJIOTHYECKUE
METO/Ibl U3YICHUS
HBOJIIOIIUU

OMOpPHOJIOTMYECKUE U CPAaBHUTENIBHO-
MOPGOJOTHYECKUE METOIbI U3YUCHHUS
3BONIIOLMH. [ eHeTHUeCcKe MeXaHU3MBbl
ABOJIIOLIMU OHTOT'€HE3a U MOSBICHUS
SBOJIFOLIMOHHBIX HOBIIECTB.
['omonornyHbie ¥ aHATOTUYHBIE
oprassl. PyluMeHTapHbI€ OpraHbl 1
aTaBuU3Mbl. MOJIEKYJIIApHO-
reHeTH4eCcKue, OMOXMMUYECKUE U
MaTEMaTUYECKUE METOIbI U3YUECHUS
ABOJIIOLMHU. [ OMOJIOTUYHBIE T'€HBI.
CoBpeMeHHbIE METObI IOCTPOEHUS
(UIOreHEeTHYECKUX JIEPEBHEB.

PackpbiBaTh cofepkaHue TEPMUHOB U
MOHATUI: AMOpuUoNorus, Mmopdoiorus,
TOMOJIOTUYHBIE U AHAJIOTUYHBIE OPTaHbl,
PYJIMMEHTBI, aTaBU3Mbl, ONOXUMUYECKas
TOMOJIOTHSL.

XapakTepu3oBaTh SMOPHUOIOTHUECKHUE,
CPaBHUTEIHLHO-MOP(OJIOTHUECKHE,
MOJIEKYJISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE, MATEMATUYECKHE
METO/Ibl U3YUYEHUS IBOJIIOIUH.
OOBICHATH 3HAUEHHE YMOPUOJIOTHH,
CpaBHUTEIHHOU MOP(}OIOTHH,
MOJIEKYJISIPHOM F€HETUKH, OMOXHUMUH,




XPpOMOCOMHBIE MYTaIlX Y SBOIIOLMS
TEHOMOB.

JeMoHcTpanun

IToptpetsl: K. M. bap,

A. O. KoBanesckuii, ®. Mrosep,

. I'ekkensb.

Tabmuiel 1 cxeMbl: «HadanpHbIe
CTaJNH SMOPHUOHAIBHOTO PA3BUTHUS
IMO3BOHOYHEBIX JKHBOTHBIX),
«I"OMOJIOTHYHBIC U aHAJIOTUYHBIC
Oopra"b, «PyAuMEHTBI», « ATABU3MBD»,
«XpOMOCOMHBIE HAOOPHI YETIOBEKA U
IITUMITAH3EY.

O0opyaoBaHme: KOJUICKIINH,
repbapum, MyJISDKH TOMOJIOTHYHBIX,
AQHAJIOTUYHBIX, PYAUMEHTAPHBIX
OpraHoB U aTaBU3MOB

OmonHGOPMATHUKH SIS U3yUCHHS
ABOJIIOIIMU OPTaHU3MOB.

OuenuBats Bkinag A. O. KoBasieBckoro
B Pa3BUTHE SBOJIOLIMOHHOTO YUCHHUSI.
OnuchIBaTh FT€HETUYECKUE MEXAHU3MBbI
HBOJIIOIIMU OHTOT'€HE3a U TOSIBJICHUS
ABOJIIOIIMOHHBIX HOBIIECTB.
[IpuBOIUTH MPUMEPHI ATABU3MOB U
PYAMMEHTAPHBIX OPTAHOB Y PA3JIUYHBIX
OpPTraHU3MOB U OOBSICHATH IPUUYUHBI UX
MOSIBJICHUSL.

[IpuBOIUTH TPUMEPHI TOMOJIOTUYHBIX U
aHAJIOTUYHBIX OPTaHOB.

CpaBHUBATH CTPOCHUE OPTraHOB

Yy OpraHu3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPYIIIL.

[IpuBOAUTH IPUMEPHI OMOXUMUYECKON
Y TEHHOUW TOMOJIOTHH.

OnenuBarh 3HaueHUE OMOMHGOPMATUKHI
IUISL U3YYEHUS 3aKOHOMEPHOCTEN
ABOJTIOIUHN

3.4

OO01ue
3aKOHOMEPHOCTH
DBOJIFOLIN

OO61ue 3aKOHOMEPHOCTH (TIpaBuUJIa)
SBONIOLIMU. [IpuHyun cmenvt yHKyul.
HeoGpaTumMocTs 3BOJIONNH.
AnanTyuBHas paavaius.
HepaBHOMEpHOCTH TEMIOB HBOJTIOIUH.
JeMoHcTpanun

PackpbiBaTh cofiep:kaHue TEPMUHOB U
HNOHSTUN: cMeHa (YHKIIUI OpraHoB,
HEOOPaTUMOCTB PBOJIIOIUH, a/IallTUBHAS
paauarus, HEpaBHOMEPHOCTh TEMIIOB
HBOJIFOLIMH, YEPEJOBAHUE TTIABHBIX
HAITPaBJICHUM DBOJIOLINH.




Tabauusl 1 cxembl: «l TaBHBIE
HaIpaBJIEHUS HBOIOLUNY, «O0mme
3aKOHOMEPHOCTHU 3BOJIFOLIHMY

AHaIIU3UPOBATh MPUYHHBI YEPEIOBAHUS
TJIaBHBIX HAPABJICHUHN SBOJIOLNH.
[IpuBOINUTH PUMEPHI MTPOUCXOKICHHUS
OPTraHUu3MOB OT
HECTIENUAITM3UPOBAHHBIX IPEAKOB U UX
MIPOTPECCUPYIOLIEH CEaIn3aluu.
OOBIICHATH IPUYNHBI HEPABHOMEPHOCTH
TEMIIOB JBOJIIOLIHH.

[TpuBOAUTH IPUMEPHI AANITUBHOM
paauauy y OpraHu3MoB.

OOBICHATH TPUUUHBI HEOOPATUMOCTU
ABOJIFOLIUN

Htoro yacoB no teme 6
4 | Tema «IlpoucxoxkaeHue u pa3BuTHE KU3HU HA 3emJie»
4.1 | 'mnorte3sl 2 HayuHbie TMIIoTe36I MPOUCXOKIACHUS PackpsiBaTh copepkaHre TEPMUHOB U

BO3HUKHOBEHHUS KU3HHU
Ha 3emJie

KU3HU Ha 3emyie. AOUOTeHe3 U
nancnepmus. JloHayyHbIe
MpEACTaBICHUS O 3aPOXKIECHUU KU3HU
(xpearmonusm). ['unoresa
MOCTOSTHHOTO CAMO3apOKICHHS KU3HU
U €€ ornpoBepkenue onbitamu O. Penu,
JI. Cnannaunuanu, JI. ITactepa.
[IpoucxoxaeHue sKU3HU U
acTpoOHOJIOTHS.

JdemoHcTpauuu

[Moptpetsi: @. Penu, JI. Cnannanuanu,
JI. Iactep.

MOHATHUM: KpEallMOHU3M, BUTAJIU3M,
naHcrnepmusi, abUOTeHE3.

N3narath HayYHbIE TUTIOTE3bI U TEOPUU
ITPOUCXOKICHHUS )KU3HHA HA 3eMIIE.
OnuennBats Bkiaxg O. Penn,

JI. Cnannanuanu, JI. ITactepa

B (popMHpOBaHUE HAYYHBIX B3IJISIIOB
Ha MPOUCXOXKICHHE )KU3HU Ha 3eMJIe.
[lepeuncnsaTh CTaauu pa3BUTHS KUZHU
Ha 3emie, COTIIAaCHO TeOpPHH OUOIo33a




Tabauip! 1 cxeMbl: «CxeMa onbITa
@. Pean», «Cxema onbita JI. [Tactepa
M0 U3YYEHUIO CaMO3apOKIACHUS
JKU3HI

4.2

OCHOBHBIE dTaIbI
HEOPraHUYECKON
ABOJIIOIAU

OCHOBHBIE 3Talbl HEOPTAHUYECKOM
sBoonuu. [lnanerapnas
(reosioruyeckast) IBOJIOLIHS.
XuMuueckast dBOIONHS. AOHOTeHHBIN
CHUHTE3 OpPraHUYECKUX BEIIECTB

n3 Heopranndeckux. Oneir C. Muiepa
u I'. FOpu. O6pa3oBanue noaumMepon
u3 MoHOMepoB. KoanepBarnas
runoteza A.W. Onapuna, runoresa
nepBuyHoro 6yiapoHa Jx. Xommeiina,
reHernyeckas runoresza ['. Mémnepa.
Pu6o3umsl (T. Yek) u runoresa
«vupa PHK» V. I'mnbepra.
dopmupoBaHue MeMOpaH U
BO3HUKHOBEHHUE MPOTOKJIETKH.
JdemoHcTpauuu

[Toptpetsr: C. Mumniep, I'. FOpu,

A. W. Onapun, [[x. Xonmgeiix,

I'. Ménnep.

Tabmuibl u cxembl: «Cxema ombITa
C. Munnepa, I'. FOpu», «IOtansl
HEOPTaHUYECKOU 3BOJIFOLIAM.

PackpeiBaTh coziepKaHue TEPMUHOB U
MOHSITUI: T€0JIOTUYECKAst SBOJIIOLIHUS,
XUMHUYECKasi SBOJIOLMS, A0MOTCHHBIM
CUHTE3, IepBUYHAsS aTMOoc]epa,
KOallepBaTHBIE KaIlId, pUOO3UMBI,
MPOOUOHTHI.

XapakTepu30BaTb OCHOBHBIE TAIIbI
XUMHYECKOU IBOIOLUU.

Ha3zpiBaTh XMMHUYECKHN COCTAB
nepBUYHON aTMocdepbl 3eMIu.
OuenuBath Bkiag C. Muepa,

I'. FOpu, T. Yeka, V. ['unbepra

B (popMHpOBaHUE HAYYHBIX B3IJISIIOB
Ha IPOUCXOKACHUE )KU3HH Ha 3eMIIe.
OnuceiBaTh yCJIOBHS, HEOOXOUMBIE
JUIST aOMOTE€HHOr0 CUHTE3a
OPraHUYECKUX COCAUHECHUMU.
ITpuBOAUTE ITpUMEPHI MOJIEKY I,

Y KOTOPBIX BO3HUKIIH MPOLECCHI
T€HETUYECKOT0 KOIMUPOBAHUS U
(dhepMeHTaTUBHASI aKTUBHOCT.
OO60CHOBBIBATh HEBO3MOKHOCTD




BupryanabHnas 1adbopaTopHasi padora
«MogaenupoBanue onbIToB Muiiepa—
HOpu o n3yuennto abMOreHHOro
CUHTE3a OPraHUYECKUX COCIMHEHUN

B IEPBUYHON aTMOc(hepe»

MMOBTOPHOT'O BO3HUKHOBCHHMS KU3HH Ha
3emiie

4.3 | Ucropus 3emiu u Uctopusa 3emin u MeToIb1 €€ PackpsiBaTh coepxaHre TEPMUHOB U

METO/IbI €€ U3yUECHUS u3zyuyeHus. MlckonaeMble OpraHuuecKue | MOHATUN: T€0XPOHOJIOTHs
octatku. ['eoxpoHoorus u €€ MeToApl. | (OTHOCUTENbHAS, a0COIIIOTHAs),
OtHocuTenbHas ¥ a0COTIOTHAs OKAMEHEJIOCTH, METOBI
reoxpoHosiorus. ['eoxpoHonornyeckass | reOXpOHOJIOTHH, T€OXPOHOJIOTHYECKas
HIKaJa: 0HBI, 3PbI, IEPUOJIBL, FITOXU. 1IKasa: 30Hbl, 3pPbl, IEPUOJIBIL, SIIOXU.
JdemoHcTpauuu XapakTepu30BaTh METOAbI U3YUYCHUS
TabauIIbl ¥ CXEMBL: HCTOPUU 3EMIIH.
«I"€e0XpOHOJIOTYECKas KA. [TepeuncnsaTe pa3aemnsl
O6opynoBanue: KOJUICKIIUN r€OXPOHOJIOTHYECKOM IITKAJIBI.
OKaMEHEJOCTEN, MOJE3HBIX OueHnBaTh 3HAYEHUE UCKOTTAEMbIX
HCKOIIA€MbIX; MYJISIKM OPTAaHUYECKUX OCTaTKOB JJISl U3yUYEHUsI UCTOPUU
OCTaTKOB OPraHU3MOB. pPa3BUTHUS KU3HU Ha 3eMIJIE.
JlaGopaTopHasi padora OOBSACHSTH XapaKTep pacipeaeICHUsS
«/3ydenue u ONnrcaHrue NCKOMaeMbIX HCKOITa€MBbIX OCTaTKOB B 3€MHOM KOpE.
OCTaTKOB JIPEBHUX OPTaHU3MOB) CpaBHUBATh METO/IbI A0COTIOTHON U

OTHOCHUTEIBHON I'€OXPOHOIOTUA
4.4 | HauanbHBIC STAIIbI HauanbHbIie 3Tanel opraHu4ecKomn PackpriBaTh conepkaHue TEpPMUHOB U
OpraHU4YeCKON aBoJiroluu. IlosBnenue u 3Botonus MOHSTUH: «IIOCJIEAHUN YHUBEPCAIbHbBIN
ABOJIIOLIUU MEPBbIX KIETOK. DBOIIOLIHS 001Ut IPeI0K», OTHOKIETOUHBIE

MeTabom3ma. Bo3HUKHOBEHUE TEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHbBIE

OpTaHU3MBbl, IPOKAPHUOTHI, SYKAPHOTHI,
CUMOMOTreHE3.




OMOTUIEHKH KaK aHaJIOT MEPBBIX

Ha 3emJie coob1iecTB. CTPOMATONUTHI.
[IpoxapHuOTBI U yKapUOTHI.
IIpoucxoxIeHnE SyKapuoT
(cumOuOreHes3). DBOJOIIMOHHOE
IIPOUCXOKICHUE BUPYCOB.
JeMoHcTpanun

Tabsuub! u cxembl: «HavanbHbie Tanbl
OpPraHUYECKOM IBOMIOLNNY, «CxemMa
00pa3oBaHUsl 3YKApUOT MMYTEM
cumbuorenesa», «CTpoeHue BUpyca»

XapakTepu30BaTh HAYAJIbHbBIE ATAIIbI
OPTraHUYECKOUN IBOJIOLUU.

[TpuBoauTH MpUMEPH apoMOpP(HO30B
MIEPBBIX OJJHOKIETOYHBIX OPTaHU3MOB.
XapakTepu30BaTh OCHOBHBIE
MOJIOKEHUS U JI0KA3aTEIbCTBA TUIIOTE3bI
cuMOuoreHesa.

JloKa3pIBaTh M0JIyaBTOHOMHOCTD
MUTOXOHJIPUM U IJIACTU, UX
MPOUCXOKICHNE OT IPOKAPUOTUIECKUX
KJIETOK.

JlenaTpb BBIBOJBI O 3HAUEHUU
BO3HMKHOBEHUS (DOTOCHHTE3A,
(dbopMupoBaHus sApa i NajdbHeHIIero
Pa3BUTHUSA )KU3HU Ha 3eEMIJIE.
XapakTepu3oBaTh TUIOTE3bI
MIPOUCXOXKICHUS BUPYCOB

4.5

DBOJIIOIUS DYKapUOT

[Ipoucxox1eHne MHOTOKJIETOUYHBIX
OpraHu3mMoB. Bo3HMKHOBEHME
OCHOBHBIX I'PYIIIT MHOTOKJIETOUHBIX
OPTraHU3MOB.

JdemoHcTpauuu

[loptpert: U. 1. MeuyHUKOB.

Tabymibl M cxeMbl: «HayagbHbIE TaITbI
OPTraHUYECKOM HBOOIUNY, «Cucrtema
YKUBOW MPUPOIBD)

PackpbiBath cosiepkaHre TEPMUHOB U
MOHSATUI: IPOKAPHUOTHI, SYKAPHUOTHI,
MHOTOKJICTOYHOCTb, CIICITUATH3AITNS
KJIETOK, BUPYCHI.

XapakTepru30BaTh IPOUCXOKICHUE
MHOTOKJICTOYHBIX OPTaHNU3MOB.
CpaBHUBaTH 0COOCHHOCTH
HYKaAPUOTUYECKHUX U MPOKAPUOTHIECCKUX
OpPTaHU3MOB.

Ha3zbiBaTh OCHOBHBIE apOMOP(HO3BI




9YKApHUOT U OLICHUBATL UX 3HAYCHUC JIJIA
zLaHLHeﬁmero Pa3BUTHA )KU3HU

4.6 | OCHOBHBIE ATAITBI OcCHOBHBIE 3Tanbl 3BOJIOLUHU BEICHINX | PackphIBaTh coAep:KkaHUE TEPMUHOB U
ABOJTIOIUU pactenuii. OcHOBHBIE apoMOpP(}O3bI MOHSATUHN: BOAOPOCIH, PUHUO(PHUTHI,
pPacCTUTEIBHOIO MHUpa pacteHul. BbIxoj pacTeHuil Ha Cylly. | MXH, TalOPOTHUKOOOpa3HbIE, CEMEHHbIE

[TosiBNeHUE CIOPOBBIX PACTEHUM U MarnopOTHUKH, TOJIOCEMEHHBIE,
3aBO€BaHUE UMU cymiu. CeMeHHbIe MOKPBITOCEMEHHBIE, OecIionoe
pactenus. [IporicxoxaeHue IIBETKOBBIX | MTOKOJIEHHE (CIIOpodHUT), 0JI0BOE
pacTeHuil. nokoJjieHue (raMeTour).
JleMoHCTpauMu [lepeuncnsaTb OCHOBHBIE 3TAIbI
Tabauiel u cxeMbl: K ApoMopGh03bl ABOJIFOLIUM PACTUTEIBHOTO MUPA.
pacteHui», «Punnours», HasbiBaTh 0CHOBHBIE apOMOP(PO3BI
«OIHOKIETOYHBIE BOJAOPOCIINY, pPacTEeHHI U OLIECHUBATh UX
«MHOTOKJIETOUHBIE BOJIOPOCITN, HBOJIIOLIMOHHOE 3HAYEHUE.
«Mxn», «llannopoTHHKWY, CpaBHUBATb OCOOEHHOCTH CTPOEHUS
«I"omoceMmeHHBbIe pacTeHus», «Oprauel | pacTEHHUH pa3HbIX OTACIOB
LIBETKOBBIX PACTEHUI.
Oo6opynoBanme: repdapun pacTeHUN
Pa3JIMYHbBIX OTIEIOB.
IIpakTnueckasi padbora
«M3yueHne 0coOEHHOCTEM CTPOCHHUS
pPACTEHUH Pa3HBIX OTIIECIOBY

4.7 | OCHOBHBIE dTaITBI OCHOBHBI€ 3Tanbl YBOIIOLUN PackpsiBaTh coqiepkaHe TEPMUHOB U

HBOJTIOLIMH YKUBOTHOT'O
MUpa

AKUBOTHOTO Mupa. OCHOBHBIE
apoMopd03bl JKHBOTHBIX. BeHacKast
dayna. KemOpuiickuii B3pbIB —
MOSIBJIEHUE COBPEMEHHBIX THIIOB.

MOHSTUI: TPOCTEUILINE, TIITACTUHYATBIE,
KUIIEYHOIIOJOCTHBIE, TNIOCKUE YEPBH,
YJICHUCTOHOTHE, PHIObI, 3eMHOBO/IHBIE,
MPECMBIKAOIINAECS, ITULIBI,




[TepBbie XOpAOBBIE )KUBOTHBIC. JKU3Hb
B BOJIE. DBOJIIOIMS ITO3BOHOYHBIX.
[Tpoucxoxnenne ampuoOuii u
pentunui. [Ipoucxoxaenue
MJIEKONUTAOMUX U nitull. [Ipunimn
KJIF04eBOTO apomopdo3sa. OcBoeHHE
0eCI03BOHOYHBIMH 1 TO3BOHOYHBIMHU
YKUBOTHBIMHU CYIIIH.

JdemoHcTpauuu

Tabmuiel u cxembl: «Cxema pa3BUTHS
KUBOTHOTO MUPay, «K ApoMop(o3bl
JKUBOTHBIX», «IIpocreimey,
«KumeunomnonocTtHbiey, «Ilnockue
yepBu», «UneHuctonoruey, «Puioby,
«3E€MHOBOIHBICY,
«IpecMmbikatomuecs», «lITuusn,
«MiekonuTaromnme».
O0opynoBaHue: KOUICKIIUU
HACEKOMBIX; BJIIAKHBIC MPEMapaThl
YKUBOTHBIX; PAKOBUHBI MOJUTIOCKOB;
KOJIJICKITUH UTJIOKOXXHUX; CKEJIEThI
MIO3BOHOYHBIX )KUBOTHBIX; Uy4eJsia MTHI]
Y 3BEPEU.

IIpakTnueckasi padbora

«M3yueHne 0coOEHHOCTEM CTPOCHHUS
MTO3BOHOYHBIX KUBOTHBIX)

MJIEKOIIMTAIOIINE, SKTOIEPMA,
DHTOJAEPMA, ME301€PMA, IBYCTOPOHHSI
CUMMETPHUS, TEINIOKPOBHOCTb.
[lepeunciiATb OCHOBHBIE ATAIbI
HBOJIFOLIMH KUBOTHOTO MHpA.
Ha3bIiBaTh OCHOBHBIE MpeajanTaluy,
CIOCOOCTBOBABIIUE BBIXO/1Y KUBOTHBIX
Ha Cymly.

OneHuBaTh 3HAYECHUE PA3BUTUS
HEPBHOU CUCTEMBI IJIs PUCTIOCOOTIEHUS
’KUBOTHBIX K YCJIIOBHSIM OKpPYKaroLIen
CpeBbl.

OOBACHATH IPUUHUHBI HIBOJIFOLIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO,
NTUL, MIIEKOITUTAIOLIUX




4.8

Pas3Butue xxn3uu
Ha 3emiie

Pa3BuTHe XU3HU Ha 3emiie 1O 3paM U
IepuoaaM: apxeu, MpoTEPO30H,
I1aJIC030M, Me3030H, KaitHo301. O0mmas
XapaKTEPUCTHKA KJIMMaTa 1
reoJIOrH4eCKuX mporueccoB. [losaBneHne
Y PacUBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3zoBaHue: €ro yciuoBus U
BIIMSIHUE HA Ta30BbIM COCTaB
aTMOC(hephl.

MaccoBbie BBIMUPaHUS —
3KOJIOTUYECKHAE KPU3UCHI ITPOULIOTO.
[IpuuuHbI U CIEACTBUS MacCCOBBIX
BbIMHUpaHuil. COBpEMEHHBII
AKOJIOTUYECKAN KPU3HC, €TO
ocobennocTt. [Ipo6iema coxpaHeHus
O6ropazHoobpasus Ha 3emIie.
JdemoHcTpauuu

Tabnuibl u cxembl: «Pa3BuTne xxu3HU
B apXEUCKOU 3pe», «Pa3zButue xu3Hu
B IIPOTEPO30UCKOM 3pe», «PazButue
YKA3HU B TTAJIE030MCKOU 3pe»,
«Pa3BuUTHE KU3HU B ME3030MCKOU 3pEN,
«Pa3BuTHE )KU3HU B KATHO30MCKOM
ape»

PackpsiBaTh cojiepKaHUE TEPMUHOB U
MIOHATUM: apXel, apxebakTepuu,
[IMaHOOAKTEPHH, POTEPO30H,
najaeo30i, KeMOpuUid, OpJOBUK, CUITYD,
JIEBOH, KapOoH, iepMb, [lanres, Tetuc,
TPUIOOUTHI, PUHUODUTHI,
PAKOCKOPIHOHBI, TAHIIUPHBIE PHIOHI,
KOTHJIO3aBpbl, M€3030M, [ OH/1BaHa,
JlaBpa3zus, Tpuac, ropa, Mell, XBOWHbIE,
TUHKTOBbIE, CATOBHUKOBBIE,
OeJIeMHUTHI, aAMMOHUTBI, IMHO3ABPHI,
apXEONTEPHUKC, TOKPBITOCEMEHHBIE,
KalHO30M, NajJeoreH, HEOTeH,
AHTPOIIOTE€H, MACCOBOE BHIMUPAHHUE.
XapakTepu3oBaTh Pa3BUTUE KU3HU

Ha 3eMJIe IO 3paM U MEPHUOJIaM.
VYcranaBaMBaTh 3aBUCUMOCTD MEXKTY
re0JIOTMYECKUMU MPOLIECCAMH,
M3MEHEHHSIMU KJIMMATa U MPOIIECCaMU
B KUBOM MIPUPOJIE.

OOBSICHATH MPUUMHBI pacIBETa
CUCTEMATHYECKUX TPYIIIT OPTaHU3MOB
B PA3JIMYHBIC 3PbI U TIEPUO/IBI.
AHanM3upoBaTh NPUYUHBI U CIICICTBUS
MACCOBBIX BBIMUPAHUU.

Ha3spiBath 0OCHOBHBIE apOMOPGHO3BI
pPacTeHUN U )KUBOTHBIX.




[TpuBOAUTE IPUMEPHI IEPEXOAHBIX
dbopM opraHu3mMoB.
AHaIM3UpOBATH ITyTH PELICHHUS
poOIeMBbl COXpaHEHHUS
OnopazHoo0Opasus Ha 3emJie

4.9

CoBpemeHHas cucteMa
OpraHUYeCcKOTo MUpa

CoBpeMeHHas cucTeMa OpraHu4eCcKOro
mupa. [IpuHnumne! kaaccupukamm
opranu3mMoB. OCHOBHBIE

CUCTCMATHYCCKUC I'PYIIIIBI OPIraHU3MOB.

JeMoHcTpanun
Tabsauubl u cxembl: «CoBpeMeHHas
CHUCTEMa OPraHUYECKOro MUpa»

PackpbiBath cosiepkaHre TEPMUHOB U
MOHATUH: OAKTEPUH, APXEH, BHICIIINC
pactenus, 3eJ1EHbIE BOAOPOCIIH,
OarpsiHku, Oypbie BOJIOPOCIIH,
MOXOBH/IHBIE, TATIOPOTHUKOBUIHBIC,
XBOIIIEBUIHbBIC, TUIAYHOBUIHBIE,
TOJIOCEMEHHBIC, TTOKPBITOCEMEHHBIE,
MPOTHUCTHI, KAIIICYHOITOJIOCTHBIE,
MJIOCKUE YePBU, KPYTJIbIE YEPBU,
KOJIbYaThle YEPBH, YICHUCTOHOTHE,
MOJUTIOCKH, UTJIOKOKHE, XOP/IOBBIE,
rpuObl, TUIIANHUKA, BUPYCHI.
XapakTepru30BaTh COBPEMEHHYIO
CUCTEMY OPTaHUYECKOTO MHPA;
Ha3bIBaTh OCHOBHBIE CHCTEMAaTHUCCKHEC
IPyIIB OPTaHU3MOB.

OOBSACHITH MPUHIIMIIBI KJIACCUPUKAITIN
OpPTaHHU3MOB.

[TepeuncriaTh OCHOBHBIC TPU3HAKU
MPOKAPUOT, PACTEHUH, )KUBOTHBIX,
rpu0OB, KpaCHBIX U OypbIX BOAOPOCTEH.




[IpuBOINUTH TPUMEPHI IPEACTABUTEIEN
OCHOBHBIX CUCTEMATUYECKUX IPYTII
OpPraHU3MOB

HToro yacoB no teme 15
5 | Tema «IIpoucxo:xaeHue 4eji0BeKa — aHTPONOTeHe3»
5.1 | AuTpononorus — 1 Paznensl u 3a1a4n aHTPOIOJIOT U . PackpwiBatTh copepkaHue TEPMUHOB U
HayKa O 4eJIOBEKE MeTob1 aHTPOIIOJIOTHH. MOHSATUM: aHTPOMOJIOT s, MOp(dOJIOTHS,
JeMoHCcTpanun AHTPONOreHE3, AaHTPOIIOMETPHS,
Tabsuubl U cxeMbl: «MeTo bl PEKOHCTPYKIUS, apXEOJIOTHS,
AHTPOIIOJIOTUIY. STHOrpadusl.
OobopynoBanme: MyJsiKu HaspiBaTh pa3aensl ¥ 3a1a4u
OKaMEHEJIO0CTEN, IPEAMETOB aHTPOIIOJIOTHH.
MaTEPUATBHOU KYJIBTYPhI IPEIKOB XapakTepu3oBaTh METObI
yesoBeka; hortorpaduu HaxXo010K AHTPOMOJIOTMHU M CPABHUBATH UX MEKY
MCKOMAEMbIX OCTAaTKOB YEJIOBEKA co00Ii1.
BrisiensaTh BONpoCkl 3BOTIOLUH
YeJI0BeKa, UCCIIEAYEeMbIe TTPU MTOMOIITU
Pa3JIMYHBIX METOJOB
5.2 | Pa3zButune 1 CraHoBIIEHUE IPEICTABICHUI PackpsiBaTh copepkaHre TEPMUHOB U
MPEICTABICHUM 0 MPOUCXOXKJACHUU YEIOBEKA. MOHSATUI: aHTPOIOTE€HHAs TEOPHS,
O IPOUCXOKICHUN Penurvosneie Bo33peHuUs. TpynoBas Teopusi, Homo sapiens.
YeJI0BEKa CoBpeMeHHbIE HAYYHBIE TEOPHH. OuenuBath Bkiaa Y. lapsuna

JdemoHcTpauuu

IHoprper: Y. /lapBuH.
Tabauie! 1 cxeMbl: «MeToabl

AHTPOIIOJIOTHUI.

B Pa3BUTHE MPEICTABICHUI

O MPOUCXO0KICHUU YEIIOBEKA.
AprymMeHTUPOBAHHO KPUTUKOBATh
PEIUTHO3HBIE PEACTABICHUS




ObopynoBanme: MyJsiKu
OKaMEHEJIOCTEN, IPEAMETOB
MaTepUaAIbHOU KyJIbTYPhI MPEIKOB
YenoBeka; penpoaykuuu (potorpadumn)
KapTUH ¢ MU(DOTOTUICCKUMHA U
OMOJIEHCKUMU CIOXKETaMU
IIPOUCXOKICHUS YEJIOBEKa

O IIPOUCXOKIECHUH YEJIOBEKA C IMIO3ULIUU
€CTECTBEHHBIX HAYK.

XapaxkTepu3oBaTh HAYYHBIE TEOPUHU
IIPOUCXOKICHHS YEIIOBEKA

53

MecTo yesioBeka
B CUCTEME
OpraHUYeCcCKOTO MUpa

CX0J1CTBO 4YeIOBEKA C )KUBOTHBIMU.
CucreMaTuuecKoe MOJI0KEHUE
yenoBeka. CBUAETENBCTBA CXOJICTBA
YeJI0BeKa C )KUBOTHBIMMU:
CPaBHUTEILHO-MOP(OJIOTUUECKHE,
aMOpHoIOTHYECKUE, (PU3UOIIOTO-
OMOXMMHUYECKHE, IOBEICHYECKHE.
OTnuyus yeaoBeKa OT KUBOTHBIX.
[IpssMOX0KIEHME U KOMILIEKC
CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3I'a M BTOPOM CUTHAJIBHOM
CUCTEMBI.

JdemoHcTpauuu

Tabauiel U cxembl: «I 0JOBHOM MO3T
yesoBekay, «HernoBekooOpa3Hbie
00e3bsiHbY, «CKeNeT YesioBeKa 1
CKeJIeT UMIIaH3e», «PyIuMeHThI 1
aTaBU3MbD».

Oo6opynoBaHme: CKENET YETIOBEKA,
MOJIEJIb Yepera YeIoBeKa U yeperna

PackppIBaTh conepkaHie TEPMUHOB U
MOHSTUH: PYJUMEHTHI Y YeJIOBEKa,
aTaBU3MBI y YEIIOBEKA,
MPSMOXO0XKICHHE, BTOPAst CHTHATIbLHAS
cuUcTema.

OnpenensaTh CUCTEMATUYECKOE
MOJIOKEHUE YEJIOBEKA B OPTAaHUYECKOM
MUpE.

BbIABIATH 4epTHI CXO/ICTBA U PA3IAYUS
YeJIOBEKa U )KUBOTHBIX.
XapakTepu30BaTh CBUIETEIHCTBA
CXOJICTBA YEJIOBEKA M JKUBOTHBIX
(cpaBHUTETHHO-MOP(DOIOTHUECKHE,
sMOpuoIornYecKkue, Gu3noaoro-
OMOXHMHYECKHE, TIOBEJICHUYCCKHUE).
[IpuBOAMTH MPUMEPHI ATABU3MOB 1
PYJIMMEHTOB y YeJlOBEKa.

OnuceIBaTh MPU3HAKHU YCIIOBEKA,
c(hOpMHUPOBABIIIUECS B CBSI3H

C Ip€BECHBIM 00pa30M KHU3HU MPETKOB




IIMMIIaH3€; MOJIETb KUCTH YEJIOBEKa U
KHCTH ILIAMITaH3E.

JlabopaTopnasi paGora

«M3yueHne 0coOEHHOCTEN CTPOEHMUS
CKEJIETa YEJIOBEKA, CBA3AHHbIX

C IPAMOXOXKIACHUEM»

U TIPSIMOXOKICHUEM.

BbIABISTH MPUUMHBI 0COOEHHOCTEH
CTPOEHUS Yeperna 4yeIoBeKa

10 CPABHEHUIO C YEJIOBEKOOOPA3ZHBIMHU
00e3bsIHaMHU.

CpaBHUBATH OPYAUNHYIO AEATEIBHOCTD
YeJIOBEKA U )KMBOTHBIX.
CpaBHUBaTH 0COOCHHOCTH BBICHIECH
HEPBHOU JIESITEILHOCTH YEJIOBEKA U
KUBOTHBIX

5.4 | JIBWKyIIIME CUITBI JIBrokytiue cuiibl ((hakTophl) PackpwIiBaTh cojiepKaHUe TEPMUHOB U
(dakTopsI) aHTpOMoreHe3a: OMOJIOTHYECKHe, MOHSATHI: HACIEACTBEHHAS
aHTpPOIOreHe3a coruanbHbie. COOTHOIICHUE W3MEHYUBOCTbh, €CTECTBEHHBIN 0TOOD,

OMOJIOTUYECKHUX U COIIMATBHBIX opyAuiiHas AeSTEIbHOCTb, TPYIIIOBOE
(GbakTOpOB B aHTPOIIOTEHE3E. COTPYJHUYECTBO, OOILIEHUE, PEUb.
JeMoHCcTpan UM XapakTepu3oBaTh JIBHXKYIIHE CUIIbI
Tabsuibl U cxeMbl: «/[BrKyIIMe CUilbl | aHTPOIOTEeHE3a: OMOJOTHIECKUE U
AHTPONOTEHE3aY. COLIMAJIbHbBIC
OobopynoBanme: MyJsKUA IPEIMETOB
MaTepUaIbHON KYJbTYPhI MPEIKOB
YyeJoBeKa

5.5 | OcHOBHBIE CTAANN OcCHOBHBIE CTaIMM AaHTPOIIOTEHE3A. PackpsiBaTh copepkaHre TEPMUHOB U

AHTPOIIOI'CHE3a

PanHue yenoBekooOpa3Hble 00€3bsIHBI
(MPOKOHCYJIbI) U PAHHUE TTOHTUJIBI —
o01ye NpeaKH YeI0BeKOOOpa3HbIX
00€3bsIH U JII0Jeil. ABCTPAJIONUTEKH —
JNBYHOT'ME NPEIKH Jiroaeu. Uenosek

MOHSATUI: aBCTPAJIONIUTEK, UenoBek
yMeJbli, YenoBek psaMoXOasIni,
Yenosek refinenpoeprekuid, Yemonek
HEaHEPTaJIbCKUN, KPOMaHbOHELL,
JICHUCOBCKHUM U€JI0BEK, YeoBek




yMEJIbIi, IEPBbIC U3TOTOBIICHUS
opyauil Tpyaa. Uenosek
MPAMOXOAIINN U TIEPBBIM BBIXO/T
mrozeit 3a mpeaensl Adpuxu. YeaoBek
reiaenb0epreKuii — 00miA IPeaoK
HEAHJAEPTAIBLCKOTO YEJIOBEKA U
YEeJI0OBEKa pa3ymMHOro. Yemosek
HEaHJIEPTAIbCKAM KaK BU/JI JIFOJICHU
XOJIOTHOTO KiuMarta. YemoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKHUM 4€JI0BEK, OCBOCHHUE
KOHTHUHEHTOB 3a npeaenaMu AQpukH.
IIaneoreneTrka u mMajacoreHOMHMKA.
JeMoHcTpanun

[Moprpertst: JI. JIuku, . 5. Porunckuid,
M. M. I'epacumos.

TaOauIbl U CXEMBI: « DBOJIIOIIMOHHOE
JPEBO YEIOBEKA», K ABCTPATIOMUTEKY,
«YenoBek ymenslit», «HenoBek
MPAMOXOISIIUIY, «JIeHUCOBCKUI
yenoBek», «Heanaepranbuby,
«KpomanboH1b, «IIpegku yenoBekay.
Oo6opynoBanme: MojeIM TOpca
MPEIKOB YEJIOBEKA; MYJISKU MPEIMETOB
MaTepUaIbHON KYJIbTYPhI MPEIKOB
YyeJoBeKa

pa3yMHBII COBPEMEHHOTO TUIIA,
[IaJICOr€HETHKA.

XapaxkTepu3oBaTb OCHOBHBIE CTA/INH
aHTPOIIOTEHE3A.

BbIABIATE MPOrpECCUBHBIE YEPTHI,
MOSIBUBILKECS Y NPEIKOB YEIOBEKa
Ha Pa3HBIX CTAIUIX aHTPOIIOTEHESA.
[IpuBOINTH MPUMEPHI TPEACTABUTEIIEH
OCHOBHBIX CTaIMi aHTPOIIOIeHEe3a:
ONMCHIBATh UX aHTPOIIOMETPUUECKHE
JaHHbIE, 00pa3 KU3HU U OpYyus TPYyAa.
CpaBHHBATh IPEICTABUTEIIEH OCHOBHBIX
CTaui aHTPOIIOTEHE3A




5.6

DBOJTIOLUS
COBPEMEHHOTO
YeJI0BEKa

DBOJIIOLMSI COBPEMEHHOTO YEJIOBEKA.
EctecTBeHHBII OTOOP B MOMYJISIIIHIX
yenoBeka. MyTanmoHHBIN IPOLECC U
nosumopusm. [lonynsuuonssle
BOJIHBI, Ipel(p reHoB, MUrpanus u
«3(deKT oCHOBATEIISD» B TOMYJISITUIX
COBPEMEHHOI'0 YEJIOBEKA.
JeMoHcTpanun

TaOauibl ¥ cXeMbl: «ITanbl 3BOJIIOLUN
YEJIOBEKa»

PackpwIiBaTh cojiepKaHue TEPMUHOB U
MOHATHUM: MYTAallMOHHBIN ITPOLIECC,
oIMMOP(U3M, MOMYJISIIUOHHBIC
BOJIHBI, Apeiid) reHOB, MUTpaIIHs,
«@(hdext ocHOBaTEIS.
XapakTepu30BaTh POJIb ECTECTBEHHOTO
oTOOpa B MOMYJISAIUIX COBPEMEHHOTO
YyeJIoBeKa.

OueHuBaTh pojib MyTaIlMOHHOTO
rpolecca, NOnyJISIMUOHHBIX BOJIH,
apeiida reHoB, MUrpanuu, «3pdexra
OCHOBATEJIS» B ABOJIIOIMN OIS
COBPEMEHHOI0 YEJIOBEKA.

[IpuBOUTH TpUMEPHI (HAKTOPOB,
CITOCOOHBIX BBI3BATh OMYJISITHOHHBIC
BOJIHBI B 3BOJIIOIIUN COBPEMEHHOTO
YyeJIoBeKa

5.7

YesmoBeueckue pachl.
MexaucuuInInHapHbIe
METObI aHTPOITOJIOTHH

Yenoseueckue pacel. [lonstue o pace.
Bbonpmme pacer: eBporneonHast
(eBpasumiickasi), aBCTpaIo-HETPOUIHAS
(3KBaTOpUAIbHASA ), MOHTOJIOUTHAS
(a3maTcko-amepuKaHckas). Bpems u
IyTH pacceJeHMs YyeaoBeKa 1o
ianere. ENMHCTBO yenoBevecKux pac.
HayuHast HeCOCTOSATENBHOCTh pacu3Mma.
[Ipucrnoco6ieHHOCTh YenoBeKa

K Pa3HbIM YCIOBUAM OKPYKaIOIIEH

PackpriBaTh cosiepkaHue TEPMUHOB U
MOHATHI: paca, pacCOreHe3, pacu3M,
COLMAJIBHBIN JaPBUHU3M.
XapakTepu3oBaTh MPU3HAKU OOJIBIIIUX
pac 4eroBeKa: eBPONEeOUTHOM
(eBpa3uiickoii), aBCTPaJIO-HETPOUTHON
(?KBaTOpPUAIIBHOW ), MOHTOJIOUHOM
(a3uaTcKo-aMepUKAHCKOM).

BBIABISATS MPUYMHBI BOSHUKHOBEHUS
YeJIOBEUECKUX pac.




cpensbl. Bausinue reorpaduueckoit
cpenbl U npeiida reHoB

Ha MOP(OJIOTHIO U PUZUOTIOTHIO
YEJIOBEKa.

MexucuuIminHapHbie METOIbI

B pusnueckoi (0MoI0rnyecKoi)
AHTPOIIOJOTUHU. DBOIIOLIMOHHAS
AHTPOMOJIOTUS U AJIEOAHTPOIIOIOT U
YEJI0BEYECKUX MOIMYISALNAN.
buoconmansHbie HCcCien0BaHUS
pupoabl yenoseka. MccnenoBanne
KOABOJIIOIIMU OMOJIOTUYECKOTO U
COLIMAJIBHOTO B YEJIOBEKE.
JleMmoHcTpanun

Tabnauibl u cxembl: «Packl uenoBekay.
IIpakTnueckas padora

«3yueHue 2K0I0rnYecKuX aganTaluii
YEJIOBEKa

[IpuBOAMTH IPUMEPHI AJAITUBHBIX
IIPU3HAKOB Yy IIPEACTABUTENEN
4eJI0BEYECKHX Pac.

[TpuBOIUTH CBUAETENBCTBA EUHCTBA
IIPOUCXO0KICHUS YEJI0BEUYECKUX pac.
ConocTaBisaTh aJalTUBHBIE TUIIBI
JIIOJIEW C paCOBBIMU IPU3HAKAMU.
JI0Ka3pIBaTh HAYYHYIO
HECOCTOATEIIHOCTh PACU3Ma

HToro yacoB 1o Teme 10
6 | Tema «IK0JI0TUSI — HAYKA 0 B3AUMOOTHOIIEHUSIX OPraHU3MOB U HAIOPTaHU3MEHHBIX CHCTEM € OKPY:KAKOIIe
cpenoin»
6.1 | 3apoxneHue u 1 3apoKIeHUE U Pa3BUTHUE SKOJIOTHH PackpsiBaTh copepkaHre TEPMUHOB U
pa3BUTHUE KOJIOTHHU B TpyAax A. 'ym6onbara, K.®. Pynbe, | moHsTHii: 5K0I0THS, ayTIKOIOTHS,

H.A. CesepuioBa, J. I'ekkens,

A. Tenciu, B.H. Cykauéa. Pa3gensi u
3a1a4uu SKooruu. CBs3b HKOJIOTUU

C IpYTrUMHU HayKaMH.

CHHDKOJIOTHSI, DKOJIOTHSI COOOIIECTB U
9KOCHCTEM, PKOJIOTHS BUJIOB U
TIOIYJISALIU K.

XapakTepu30BaTh OCHOBHBIE ATAIIbI




JeMoHcTpanun

[HoptpeTtsl: A. ['ymGonbar,

K. ®@. Pynse, H. A. CeBepuos,

. I'ekkenb, A. Tencnn, B. H. Cykaués.
Tabmunel U cxeMbl: «Pa3ensl

SKOJIOT M

3apOXKIACHUS U Pa3BUTHS DKOJIOTUU KaK
HayKU.

[IpuBoAMTH IPUMEPHI 0OBEKTOB
U3YYEHHUS DKOJIOTUU.

HaspiBaTb OCHOBHBIE 3a/1a41, CTOSIIIIUE
nepes y4€HbIMU-3KO0JIOraMU.

Y cTraHaBIMBaTh B3aMMOCBS3b YKOJIOTUN
C IpyTMMHU HayKaMH

6.2

MeToabl YKOJIOTHH.
3HaueHue
AKOJIOTHYECKHUX
3HAHUU 19 YeJIIOBEKA

Metoapl 3xonoruu. Ilomeseie
HaOII0ICHUS. DKCIIEPUMEHTBI

B 9KOJIOTHUH: TIPUPOIHBIE U
naboparopHbie. MoaennpoBaHue
B OKOJIOTUU. MOHUTOPUHT
OKPY’KarOIIEH CpeJibl: TJOKAIbHBIM,
pEruoHAIBHBIN U TJI00ATBHBIIN.
3HaYeHME HKOJIOTHYECKUX 3HAHUM
JUIS YEJIOBEKA. DKOJIOTHUECKOE
MHPOBO33PEHUE KaK OCHOBA CBSI3EH
YEJIOBEYECTBA C IPUPOJIOU.
DOopMUPOBAHUE IKOJIOTUYECKOU
KYJBTYPBI U 3KOJIOTUYECKON
rPaMOTHOCTH HACEJICHHUS.
JdemoHcTpauuu

Ta0auie! ¥ cxeMbl: «MeTobl
3KoJIoTun», «CxeMa MOHUTOPUHTA
OKPYXaroUIEH CPEIbI».

PackppiBaTh cosiepkaHie TEPMUHOB U
TIOHSITHI: IT0JIEBBIC HAOJIIOCHMS,
MOHUTOPHUHT OKPY’KAIOIIEH CpeIbl,
MOJICTUPOBAHUE, IKCIICPUMEHT,
MIPOTHO3UPOBAHKE.

XapakTepru30BaTh METO bl YKOJIOTHH.
[IpuBOIUTH MPUMEPHI TTOJIEBBIX
HaOJIIOEHUH B DKOJIOTUH.

BBISABIATE 0COOCHHOCTH MOHUTOPHHTA
OKpPYXKarloIIel CpeIbl Kak METo1a
DKOJIOTHYECKUX MCCIIETOBAHU.
OO0OCHOBBIBATH 3HAUECHHUE
AKCTICPUMEHTOB B KOJIOTHYECKUX
HCCIIEOBAHMSIX.

CpaBHUBaTH J1aDOpATOPHBIC U
MIPUPOTHBIC IKCIIEPUMEHTBI KaK METOIbI
YKOJOTHYECKHUX HCCJICIOBAHUM.
OrneHnBaTh 3HAYCHUE TIPOTHOZUPOBAHUS




JlaboparopHasi padora
«M3yueHue MeToJ0B IKOJIOTUYECKUX
VCCJIEIOBAHUI

KaK METO/1a DKOJIOTHIECKUX
HCCJICJOBAHMM.

O00CHOBBIBAaTbH HEOOXOJUMOCTD
DKOJIOTHYECKUX 3HAHUHN

TUTSI COBPEMEHHOTO YEIIOBEKA

Hrtoro yacoB no teme 3
7 | Tema «Opranu3msl U cpeja 0OMTAHUD)
7.1 | Dxonormueckue 1 Dxonornyeckue (HakTopsl U PackpsiBaTh copepkaHre TEPMUHOB U
(bakTophI 3aKOHOMEPHOCTH UX JICCTBUSL. MOHSTUH: PKOJIOTHYECKUH (haKkTop,

Knaccudukanus 3x010ruaeckux
(dbakTOpOB: aOMOTUUECKUE,
OnoTHYecKue, aHTpororeHHelie. Oo1ue
3aKOHOMEPHOCTH JIEUCTBUS
sKojoruyeckux ¢pakropos. [IpaBuio
munnmyma (K. [npenrens,

1O. JIu6ux). TonepaHTHOCTS.
DBPUOMOHTHBIC M CTCHOOMOHTHBIE
OpTraHU3MBI.

JlemMoHcTpanun

TabauIel U cXeMbl: « IKOJIOTMIECKUE
(bakTopbI».

Oo6opynoBanme: repbapuu u
KOJUTICKITUU PACTCHUH 1 )KUBOTHBIX,
MPUCTIOCOOJICHHBIX K BIHSTHUIO
Pa3IMYHBIX YKOJIOTUYECKUX
dbakTopoB

OMOJIOTUYECKUN ONTUMYM,
OTpaHUYMBAIONTUHN (JIUMUTHUPYIOIIHI)
dakrop.

KnaccuduimpoBats sKo0rnuecKme
(baKTOPBI 1O Pa3HBIM OCHOBAHUSIM.
XapakTepu3oBaTh 00IIHe
3aKOHOMEPHOCTHU JICUCTBHS
HKOJIOTUYECKUX (PAKTOPOB.
OOGO0CHOBBIBATH JICUCTBUE 3aKOHA
ONITUMYyMa M 3aKOHA OTPaHHUYMBAIOIIIETO
dakTtopa.

ITIpuBOoAUTE pUMEPHI:
WJUTIOCTPUPYIOIIHNE ACHCTBUE MpaBUiia
MHUHHAMYMa, OTPaHUIMBAIOIIICTO
dakTopa, 3BpUOUOHTHBIX U
CTEHOOMOHTHBIX OPTaHU3MOB




7.2

AOUOTHYECKUE
daxTopsl. CBET Kak
YKOJIOTUUECKUU

dakxTop

Abunotnyeckue paktopsl. CBET Kak
sKosiornueckuit akrop. JleiicTrue
Pa3HBIX YYACTKOB COJTHEYHOTO CIIEKTpa
Ha OpraHU3Mbl. JKOJOTUYECKHE
TPYIIbI pACTEHUN U )KUBOTHBIX

10 OTHONIEHUIO K cBeTy. CUTHaNIbHAS
poJib cBeTa. POTONEPHOIU3ZM.
JeMoHcTpanun

Tabnuibl u cxembl: «CBeTOBOM
CIIEKTP», «DKOJIOTUYECKHUE TPYIIIIbI
YKUBOTHBIX 10 OTHOIIEHHUIO K CBETY.
Oo6opynoBanme: repOapuu
CBETOJIFOOMBEIX, TCHETIOOMBBIX U
TEHEBBIHOCIIUBBIX PACTEHU;
CBETOJIFOOMBEIC, TEHEIIOOMBEIC U
TEHEBBIHOCIIMBBIE KOMHATHbIC
pacTeHusl.

JlabopaTropnasi padora
«BpIsIBIEHUE TPUCTIOCOOICHU
OpPraHu3MOB K BIIMSTHUIO CBETa

PackpriBaTh conep:kaHue TEPMUHOB U
MOHSITUIA: CBET, (POTONEPUOAU3M.
XapakTepu30oBaTh JICCTBUE CBETA KaK
HKOJIOTUYECKOTO (haKTOopa.

CpaBHUBATH JIEUCTBUE PA3HBIX
Y4aCTKOB COJIHEYHOTI'O CIIEKTpa

Ha OPraHU3MBI.

BrIsSIBISITE 0COOEHHOCTH CTPOCHUS U
KU3HEACATEIbHOCTH PACTEHHUI pa3HbIX
JKOJIOTUYECKUX TPYMI [0 OTHOLIEHHIO
K CBETY (CBETOJIOOMBBIE, TEHETIOOUBEIE,
TEHEBBIHOCIIUBBIE).

ITpuBOANTE IPUMEPHI PACTEHUN PA3HBIX
JKOJIOTUYECKUX TPYMI [0 OTHOLIEHHIO
K CBETY.

BoIBISATE OCOOEHHOCTH CTPOCHUS U
KU3HEACATEIbHOCTH JKUBOTHBIX Pa3HbIX
AKOJIOTUYECKUX TPYMI [0 OTHOLIEHHIO
K CBETY (JIHEBHBIE, CyMEPEUHbIE,
HOYHBIE).

[IpuBOIUTH TPUMEPHI FKUBOTHBIX
Pa3HBIX YKOJOTUYECKUX TPYIII

110 OTHOIIECHUIO K CBETY.
OO60CHOBBIBATH 3HAYCHUE
dboToneprnoan3Ma B )KH3HU OPTAHU3MOB
U JUIsl TPAKTUKU CEITbCKOTO

X0351CTBa




7.3

AOuoTtnyeckue
(bakxTophI.
TeMmneparypa kak
AKOJIOTUYECKHUM

bakTop

TemrmiepaTtypa Kak 3KOJIOrMYE€CKUI
¢akrop. JlelicTBrue TemMmIepaTypsl

Ha opraHu3mel. [IoMKkuI0TEpMHBIE U
TOMOWOTEPMHBIE OPTaHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE
OpPTraHHU3MBI.

JeMoHcTpanun

Tabsuupl u cxembl: «TemIokpoBHbIE
KUBOTHBIE», «XOJOTHOKPOBHBIE
KUBOTHBIEY.

Oo6opynoBanme: repdapuu u
KOJUIEKLUHU TETIOIOOUBBIX,
3UMOCTOUKHX, MOPO30yCTONYMBBIX
pacTEeHUid; Yyyena MNTUIL U 3BEpEeil.
JlabopaTopHasi padora
«BbIsiBIIEHHE TPUCTIOCOOTICHUIA
OpPraHU3MOB K BIIMSIHUAIO TEMIIEPATYPbD»

PackpeiBaTh coziepKaHue TEPMUHOB U
TIOHSITUI: TEMIIEPATYPA,
MONKWIOTEPMHBIE (XOJIOJJHOKPOBHBIE),
rOMOHOTEpMHBIE (TETIOKPOBHBIE)
OpraHu3Mbl, aHa0M03, 3BPUTEPMHBIE
OpraHU3MBbl, CTECHOTEPMHBIE OPTAHU3MBI,
TEPMOPETYJIALUS.

XapakTepu3oBaTh JICUCTBUE
TEMIIEpaTypbl HA OPTAHU3MBI.
BbIsSBISTE OCOOEHHOCTH CTPOEHUS U
KA3HENAEATEIbHOCTA MOUKMIIOTEPMHBIX
(XOJIOTHOKPOBHBIX) 1 TOMOMOTEPMHBIX
(TEMIOKPOBHBIX ) )KUBOTHBIX.
[TpuBOANTE IPUMEPHI MOMKUIIOTEPMHBIX
(XOJI0THOKPOBHBIX ) U TOMOMOTEPMHBIX
(TETJIOKPOBHBIX) KUBOTHBIX.
BbIsBISITE OCOOEHHOCTH CTPOEHUS U
KU3HEJEATEIIbHOCTH TEIIOIOOUBBIX,
3UMOCTOUKHX, MOPO30YCTOUYHUBBIX
pacTeHuil.

[IpuBOANTH IPUMEPHI TEIIIOIIOOUBBIX,
3UMOCTOUKHUX, MOPO30YCTOWYHUBBIX
pacTeHuil.

[TpuBOAUTH IPUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPraHU3MOB.
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AlOuornueckue
dakTopsl. BiraxxHOCTH
KaK DKOJIOTHYECKUH
(dakro

BrnaxHOCTh KaK 3KOJIOTUYECKUN
dakrop. [Ipucniocobienus pacTeHuin
K IMOJIEP’KAHUIO BOJIHOTO OalaHca.
Knaccudukanus pactenuii

M0 OTHOIIEHUIO K BOJIE.
[TpucnocobmeHus KUBOTHBIX

K U3MEHEHUIO BOJIHOTO PEXHUMA.
JeMoHcTpanun

Tabauib! u cxembl: «PU3HONTOTHUECKHE
a/IanTalyy >KUBOTHBIX).
OobopynoBanme: repoapuu paCTCHUIA,
OTHOCSIIIMUXCS K TUTPOdUTaM,
kcepoduram, Me30huTaM, KOMHATHBIC
pacTeHHs JaHHBIX TPYIIIL.
JlaGopaTopHasi padora
«AHaToMHYECKHe 0COOEHHOCTH
pacTeHUii U3 pa3HbIX MECT OOUTAHUS

PackpriBaTh copiepkaHuEe TEPMUHOB U
MOHSITUIN: BIQXXHOCTh, TUAPOPUTHI,
rurpouTel, Me30(hUTHI, KCEPOPUTHI,
’KMBOTHBIE: BOJHBIE, [TOJTyBOHbIE,
Ha3eMHBIE.

XapakTepu3oBaTh IEHCTBUE BIAKHOCTH
KaK 3KOJIOTHYECKOro (hakTopa.
BbIsSBISTE OCOOEHHOCTH CTPOEHUS U
KU3HEEATSIIbHOCTH PACTEHUH pa3HbBIX
HKOJIOTMYECKUX TPYIII O OTHOIIEHUIO
K BOJIC.

[TpuBOIUTE IpUMEPHI paCTEHUI Pa3HBIX
HKOJIOTHYECKUX TPYIIT TI0 OTHOIICHHIO
K BOJIC.

BrIsBISIT aHATOMUYECKHE U
(bU3HOIOTHUYECKUE MPUCTIOCOOTICHUS
’KUBOTHBIX K U3MEHEHUIO BOJHOTO
pexrMa.

[IpuBOINTH IPUMEPHI BOJIHBIX,
MTOJTYBOJIHBIX U Ha3€MHBIX )KUBOTHBIX

7.5

Cpenbl oouTanus
OpPTraHU3MOB

Cpenbl 00MTaHUs OpraHU3MOB: BOHAS,
HA3eMHO-BO3IyIITHAs, IOYBEHHAS,
rTyOMHHAs TTOANOYBEHHAs,
BHyTpHOpTranu3MeHHas. Ousuko-
XUMHUYECKHE 0COOCHHOCTH CPe/l
oOuTaHUs OPraHU3MOB.

PackpbIBaTh cojiepkaHue TEpMHUHA
«cpena oOOUTaHUS.

XapakTepu3oBaTh 0COOCHHOCTH
BOJIHOM, HA36MHO-BO31yIIIHOM,
MOYBEHHOM, TTTyOMHHO MOANOYBEHHON U
BHYTPUOPraHU3MEHHON CpeJl OOUTaHMs.




[Ipucnoco6ieHust OpraHu3MoB K 5KU3HU
B Pa3HBIX Cpefax.

JeMoHcTpanun

Tabnuibl u cxembl: «Cpelibl 0OMTaHUs
OpPTaHU3MOBY.

O6opynoBanme: KOJUICKIIMU
KUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpenax

CpaBHUBaTh (PU3NKO-XUMHUECKHE
YCJIOBHSI pa3HBIX CPEIl OOUTAHMSI.
BBISIBISTE 4epThI IPUCIIOCOOICHHOCTH
OpraHU3MOB K OOMTaHUIO B BOJTHOM,
Ha3€MHO-BO31YIIIHOW, TOYBEHHOM,
BHYTPHOPTaHU3MEHHOM cpeiax
oOHTaHUS.

[IpuBOANTH IPUMEPHI OPTAHU3MOB,
0oOMTAIONINX B Pa3HBIX Cpeaax

7.6 | buonornueckue buonornueckue purmbl. BHenHue u PackpsiBaTh copepkaHue MMOHATHS
PUTMBI BHyTpeHHHUE pUTMBI. CyTOUYHBIC U «OUOTOTUYECKUE PUTMBI».

TOJIMYHBIC PUTMBI. XapakTepu3oBaTh 0COOCHHOCTH
[Ipucnoco61eHHOCTh OPTaHU3MOB K BHEIIIHUX, BHYTPEHHUX, CYTOUHBIX U
CE30HHBIM U3MECHEHUSIM YCIIOBUU TOJIMYHBIX OMOJIOTMYECKUX PUTMOB.
AKU3HH. [IpuBOIUTH IPUMEPHI TPOSIBIICHUS
JeMoHcTpanun OMOJIOTUYECKUX PUTMOB Y Pa3HbBIX
Ta6auiel u cxeMsbl: «buonornyeckue OpPraHu3MOB.
PUTMBD. BbIABISTH 4epThl IPUCTIOCOOJIEHHOCTH
Oo6opynoBanue: repdbapun u OPTraHU3MOB K C€30HHBIM U3MEHECHUSIM
KOJUICKIIMM PACTEHUM U )KUBOTHBIX, YCIIOBUM JKU3HH.
o0JagaronmMx 4epTamMmu OnuchiBaTh CE30HHBIC SIBJICHUS B )KU3HU
IPUCTIOCOOJICHHOCTH K CE30HHBIM OpraHU3MOB, PaCIPOCTPaAHEHHBIX
V3MEHEHHUSIM YCIIOBUM KU3HU B CBOCH MECTHOCTH

7.7 | XXuznenusie GopMbI KvizHeHHBIE POPMBI OPTAHU3MOB. PackpeiBaTh cojiepkaHue MOHATUS

OpraHu3MOB

[TonsTue o )ku3HeHHOH hopme.
XKuznennsle (opMbI pacTeHUI:
JepeBbsl, KyCTAPHUKHU, KyCTAPHUYKH,

«GKU3HEHHAasi popMa OPraHu3May.
BrIsBIsITE 0COOEHHOCTH CTPOEHUS U
KU3HEESATEIIbHOCTH PACTEHHUM pa3HbIX




MHOTOJIETHUE TPABbI, OTHOJIETHHE
TpaBbl. JKu3HeHHbIe OPMBI KUBOTHBIX:
TUIPOOHOHTHI, TCOOMOHTHI,
a’3poOuoHTHL. OCOOCHHOCTH CTPOCHHUS U
o0pasza >KM3HH.

JeMoHcTpanun

TaOauisl u cxeMmsl: «Ku3HeHHBIE
(dopMbl pacTeHui», « KuzHeHHbIe
(OpMBI KUBOTHBIX).

OOopynoBanme: repbapun U
KOJUIEKIIMU PACTEHUH 1 )KUBOTHBIX
Pa3IMYHBIX )KU3HEHHBIX (POpM

KU3HEHHBIX (PopM.

[TpuBOANUTE IPUMEPHI PACTEHHI PA3HBIX
KU3HEHHBIX (OPM.

BbIsBIATE 0COOEHHOCTH CTPOSHUS U
KU3HEIEATeIbHOCTH )KUBOTHBIX Pa3HBIX
’KMU3HEHHBIX (POPM.

[TpuBOIUTH IPUMEPHI JKUBOTHBIX
pa3HBIX )KM3HEHHBIX (hopM

7.8

buotnueckue dhakTopbl

buotnueckue gakropsl. Buasl
OMOTHUYECKUX B3aUMOJIEUCTBHIL:
KOHKYPEHIIUS, XUIIHUYECTBO, CHMOUO03
u ero ¢popmsl. [Tapazutusm,
KOOIEepalus, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTRO,
HaxjIeOHMYeCcTBO). HeTpoduueckue
B3aUMO/ICHCTBUS (TOMUYECKHUE,
dbopuueckue, padpuieckue). 3HaUCHHUE
OMOTHYECKNX B3aUMOIEUCTBUIN IS
CYIIECTBOBAHUSI OPTaHU3MOB B CpPEJIE
obutanus. [IpuHIIUTT KOHKYPEHTHOTO
UCKJTFOUCHHS.

JeMoHcTpanun

Tabuuibl ¥ cxembl: « IKOocUcTEMA

PackpsiBaTh coaep:kaHue TEPMUHOB U
MOHSATUN: KOHKYPEHIIUS, XUIITHUYECTBO,
Mapa3uTU3M, MyTyaju3M,
KOMMEHCaJIU3M, HETpopuIeCcKue
B3aMMO/JICUCTBUSI.

XapaxkTepu3oBaTh BUAbI ONOTUUECKUX
B3aMMO/ICHCTBUM.

OOBSACHTH CYIITHOCTh KOHKYPEHIINU,
XUITHUYECTBA, Mapa3uTU3Ma,
MyTyaliu3mMa, KOMMEHCaIU3Ma.
[IpuBOIUTH IPUMEPHI OPTAHU3MOB,
YY4aCTBYIOIINX B OMOTUYECKUX
B3aMMO/ICHCTBUSAX Pa3HbIX TUIIOB.
OueHuBaTh 3HaYECHUE OMOTHYECKUX
B3aMMOJICHCTBUH JUJIS CYILIECTBOBAHMS




IIUPOKOJIMCTBEHHOIO JIECAY,
«IDKocHCTEMa XBOMHOTO JIecay,
«ermm muTanus», « XUITHAYECTBOY,
«ITapazutuzmy», « KOHKypeHIHs»,
«Cumbmo3», «KomMeHcanmu3my.
O0opynoBaHue: KOJUICKIIUU
YKUBOTHBIX, YU4aCTBYIOIIUX

B PA3IMYHBIX OMOTHYECKUX

OpraHU3MOB B CpeZie OOUTaHUS.
OO60CHOBBIBATH JICHCTBUE MPUHITUIIA
KOHKYPEHTHOTO UCKITIOUCHUS

B3aMMOJICVCTBUAX
HToro yacos no Teme 9
8 | Tema «9Ko0/10TUsI BUAOB U MOMYJIAIUI»
8.1 | Dkonormueckue 3 DKOJIOTHYECKUE XapaKTEPUCTUKH PackpeiBaTh coneprkaHue MOHATHUS
XApaKTEPUCTUKU nonyJanuu. [omysius kak CTIOTTYJISILIUS.
MONYJISILAN ouonoruyeckas cucrema. Posib OueHuBaTh 3HaYEHUE HEOAHOPOIHOCTH

HEOJJHOPOJIHOCTH Cpeibl, PU3NIECKUX
O0apbepoOB U OCOOCHHOCTEM OUOTIOTUH
BUJIOB B (HOPMHUPOBAHUU
IIPOCTPAHCTBEHHOMN CTPYKTYPhI
nonyJiAui. OCHOBHBIE NTOKA3ATENN
HNOMYJISIUU: YACICHHOCTb, IJIOTHOCTb,
BO3pacTHAas U MOJIOBask CTPYKTYpa,
POXIaEMOCTh, TPUPOCT, TEMI POCTA,
CMEpPTHOCTb, MUTPALIUSL.
JdemoHcTpauuu

TabauIel U cxeMbl: « IKOJIOTHIECKUE
XapaKTEPUCTUKHU TOMYJIISIIUNY,
«IIpocTpaHcTBEHHAs CTPYKTypa

cpenbl, pU3nYecKux 6apbepoB U
0COOEHHOCTEN OMOJIOTUHU BUIOB

B () OpMUPOBAHUY MPOCTPAHCTBEHHOM
CTPYKTYPbI MOMYJISIIUNA.

IIpuBOAUTE pUMEPHI TOMYJISALAN
Pa3HBIX BUJIOB PACTEHUN U )KUBOTHBIX.
XapakTepu3oBaTh OCHOBHBIE
AKOJIOTUUECKHUE MTOKa3aTen
MOMYJISIIIUN: YUCIICHHOCTh, TIJIOTHOCTb,
BO3pACTHAs U MOJIOBasi CTPYKTYpa,
POXK1a€MOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIHUS.




IOy JISAIHU N, ((BOSpElCTHBIe IMUpaMuabI
I[MOITYJIAIT U

8.2 | Dkonormueckas DKoJIornyecKasi CTpyKTypa nmonyJisiiiuu. | PackpsIBaTh coJlepKaHUE TEPMUHOB U
CTPYKTypa OneHKa YUCIEHHOCTH MOy JIALHH. MOHSTUI: TMHAMUKA NOMYJISIUH,
MOMYJISALIAH. JIMHAMUKA MOIYIIAIUHN U €€ pErysius. | OMOTUYECKUI TOTEHINAI ITOIYJISLINY,
JlnHaMuKa nonyJIsiun BroTHyeCcKuii MOTEHIHAI OMY/ISIHK. | KPUBBIE BBKUBAHUSA, (PAKTOPHI
U €€ peryisauus MonenupoBaHrue TMHAMUKH CMEPTHOCTH, EMKOCTb CPEJIBI.

nonyJssanuu. Kpussie pocta OOBICHATH 3aKOHOMEPHOCTH
YUCJIEHHOCTH nonyJsinuu. Kpuseie pa3MenieHus 0cooe MonyJasuuu
BbDKUBaHMs. Peryisnus 4ucieHHoCTH | Ha 3aHUMAEMOM TEPPUTOPHH.
MOMYJISIUNA: POJIb (DAKTOPOB, OueHnBaTh OMOTUYECKUN MOTEHLIAAT
3aBHUCSIINAX U HE 3aBUCSIIUX OT MOIYJISALUI Pa3HBIX OPraHU3MOB.
TUTOTHOCTH. DKOJIOTHYECKUE CTpaTerun | AHAJIM3UPOBATh KPUBBIE POCTA
BUJIOB (- U K-cTparterun). YUCIICHHOCTHU NOMYJISIIUNA U KPUBBIE
JdeMoHcTpaumnu BBDKUBaHUA.
Tabnuibl u cxembl: «CKOPOCThH OO60CHOBBIBATh MPUYHUHBI CACPKUBAHUS
3acesieHus MIOBEPXHOCTU 3EMIIU OMOTUYECKOTO MOTEHIMAIa POCTa U
PAa3IMYHBIMHA OpraHU3MaMm») MIPUYXHBI BCIIBIIIEK POKIAEMOCTH
Y OTAEIBHBIX OPTAHU3MOB.
[lepeuncnsath pakTOpbl CMEPTHOCTH,
PETYIUPYIOLINAE YHCIEHHOCTD
MOIYJISILUN PACTEHUMN U )KUBOTHBIX.
OnuceIBaTh SKOJIOTUYECKHE CTPATETUN
BHJIOB

8.3 | Dkojoruveckas HUIIA [TonsiTue 00 PKOJOTMYECKON HUIIIE PackpsiBaTh coziep:kaHME TEPMUHOB U

BH/JIA Buja. MectooOutanue. MHOroMepHasi | IOHSITHI: SKOJIOTMYecKasi HUIIA, BUI,

MOJCIIb 9KOJIOTUYECKON HUIIN

apcall, UHBa3usl.




JIx. 1. Xatunncona. Pasmepsl
sKosioruueckoit numu. IloreHiuanpHas
Y peaIn30BAHHAS HUIIIU.

Buj kak cuctema nonyssnuii. Apeanbl
BUA0B. BUAbI U UX KU3HECHHbBIC
CTpaTeruu. DKOJIOTUYECKUE
SKBHBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJCHUS U
MUTpalAM )KUBOTHBIX. bruonornueckue
VHBA3UM YY>KEPOJHBIX BUJIOB.

JdemoHcTpauuu

[loptper: JIxx. Y. XaT4nHCOH.
Tabauupl 1 cxeMbl: «Moaenb
3KOJIOTUYECKOW HUIIN

JIx. Y. XaTtuynHCOHAY.
Oo6opynoBanue: repoapun pacTCHHUI;
KOJIJICKIIUM )KUBOTHBIX.
JlaGopaTopHasi padora
«IIpucnocobnenus ceMsiH pacTeHUI

K pacCeJICHUIO»

XapakTepu30BaTb MHOTOMEPHYO
MO/IEJIb 3KOJOTUYECKON HUIIN

Jx. . XaTtunHCOHA.

[IpuBOIUTH IPUMEPHI IKOJTOTHUUECKUX
HUII Pa3HbIX BUJIOB PACTECHHI U
KUBOTHBIX.

BBISBIITE OTIIMYME SKOJIOTUUECKOU
HUIIY BUJIA OT €r0 MECTOOOUTAHUS.
['padprueckun nzobpaxaTh
MHOT'OMEPHYIO MOJIENIb 3KOJIOTUYECKOU
HUILH JJISI pA3HBIX BUIOB.

BpIABISITE IPUUYMHBI pA3INYNAN

B pazMepax 3KO0JIOTMYECKON HUIIN

Y Pa3HbIX BUJIOB PACTCHUH U )KUBOTHBIX.
AHaNIM3UpoBaTh NPUYUHBI U
MIOCJIEICTBUS CMEHBI 3KOJIOTUUECKOU
HUIIN

HToro vyacoB no Teme 9
9 | Tema «JkoJi0rusi cO001IECTB. IKOJIOTHYECKHUE CUCTEMbI
9.1 | CoobmectBO 1 Coob6miecTBa opranu3moB. buorieno3 u | PackpsiBaTh cojiepKaHue TEPMUHOB U
OpraHU3MOB — ero cTpykrypa. CBsi3u Mexay MOHSATUH: OMOLIEHO3, OMOTOII.
OMOIIeHO3 OpraHu3Mamu B OMOIIEHO3E. Xapaktepu3oBaTh OUOIICHO3 U €T0

JdeMoHcTpauuu
Tabnuub! u cxembl: «CTpyKTypa

CTPYKTYPBI: BUJIOBYIO,
MPOCTPAHCTBEHHYIO, TPOPUUECKYIO.




OHOIIeHO3aY, « DKOCHCTEMA
IIMPOKOJUCTBEHHOTO JIECay,
«IKOCHUCTEMA XBOWHOTO JIECA»

[lepeunciATh ¥ IPUBOAUTH IPUMEPHI
CBS3€U MEXKYy OPTaHU3MaAMU
B OMOLICHO3E

9.2

DKocucreMa

DKocHcTeMa KaKk OTKpBITasi CUCTEMA
(A.JIx. Terncnu). ODyHKIMOHAIIBHbBIC
0JIOKH OpPTraHKU3MOB B DKOCUCTEME:
MPOAYLEHThI, KOHCYMEHTHI,
penyuentsl. Tpoduyeckue ypoBHH.
Tpoduyeckue 11enu U CeTu.
AOGuoTnueckue OJI0KH IKOCUCTEM.
[TouBBI ¥ MBI B AKOCUCTEMAX.
KpyroBopoT BeliecTB ¥ MOTOK SHEPTUU
B DKOCHCTEME.

JdemoHcTpauuu

[Hoptpetsl: B. H. Cykaués,

A. JIx. Tencnu.

Tabauibl u cxembl: «OYHKITMOHAIbHbBIE
TPYIIbl OPTaHU3MOB B DKOCHUCTEMEY,
«KpyroBopoT BEHIECTB B IKOCUCTEME,
«Ilermm nutanus (macTOUITHAS,
JETPUTHAS ).

OobopynoBanme: repOapuu pacTCHU;
KOJUIEKIIMY HACEKOMBIX; Uydesia MTUILl U
3BEpeEn

PackppiBath copepkanne TEPMUHOB H
MOHSATUHN: DKOCUCTEMA, TIPOYIICHTHI,
KOHCYMEHTBI, pEYLIEHTHI, Tpopruueckue
ypOBHH, Tpoudeckue (MUILIEBHIC) LIETH
U CETH.

Ha3biBaTh CTpyKTYpHBIE KOMITOHEHTHI
HKOCHUCTEMBI.

Xapaktepu3oBaTh GYHKIIUU U
MPUBONUTH IPUMEPHI OPTaHU3MOB

B 9KOCHCTEME Ha OCHOBE UMEIOITNXCS
3HAHHUM O pacTeHHsIX, Tpudax,
OaKTepHsiX U JKUBOTHBIX.

OnuceIBaTh KPYTrOBOPOT BEIIECTB U
MOTOK PHEPTUU B IKOCUCTEME.
OOBSICHATH POJTH OPTAaHU3MOB

B OMOJIOTUYECKOM KPYyTOBOPOTE
BEIIIECTB U MTOTOKE SHEPTHH.
[IpuBOAMTH IPUMEPHI OPTaHNU3MOB,
3aHUMAIOIUX Pa3HbIe YPOBHU
TPOPUIECKUX TTUPAMHU/I.

CocCTaBATh CXEMBI IEPEHOCA BEIIIECTBA
Y DHEPTUU B DKOCUCTEMAX (IIeTH
MATAHUSA).




CpaBHUBAThH MAaCTOUIIIHBIC U ACTPUTHBIE
LENU ITUTAaHUS

9.3 | DKosornyecKue OCHOBHBIE TOKA3aTEIN YKOCUCTEMEL. PackpreiBaTh conepkanue TEpPMUHOB U
MTAPAMHUIbI buomacca u npogykuusi. MOHSATHUM: IPOYyKIIHS, Oromacca,
DKOJIOTUYECKHUE TUPAMHUIBI UHCEIT, AKOJIOTUYECKAS TUPpaMHA.
OmoMacchl U YHEPTUH. XapakTepu30oBaTh IpaBUiIa
JdemMoHCcTpauuu AKOJIOTUYECKUX TTUPAMUJT YUCEII,
TaOauIbl ¥ CXEMBI: « IKOJIOrHYecKast OMOMAacCCHI U SHEPTHUU.
MApaMUJA YUCET», «IKOJIOrHIecKas OOBACHATH MPUUKHBI pa3IHIHUIA
nupamujia 0uoMacchbl», B MPOJIYKTUBHOCTH Y Pa3HBIX
«DKOJOTHYECKAS MUPAMHUJIA SHEPTUI YKOCHCTEM.
[IpuBOIUTE MPUMEPHI MPAKTUUECKOTO
MPUMEHEHUST TIPABUJI SKOJIOTUUECKUX
MHUPAMU]I.
CpaBHuBaTh OMOMACCY U POIYKITUIO
AKOCHUCTEM CYIIM 1 MUPOBOro OKeaHa
9.4 | UsmeneHnus Jlunamuxa skocucmem. PackpsiBaTh copepkaHre TEPMUHOB U
COOOIIECTB — Kamacmpoguueckue nepecmpotixu. TOHSITUM: CYKIIECCHSI, KITUMAKCHOE
CYKIIECCUH Dnykmyayuu. HanpaBlieHHbIE COOOIIECTBO, CYKIICCCUOHHBIN PsIjI.

3aKOHOMEPHBIC CMEHBI COOOIIECTB —
cykneccud. [lepBUdIHbIC 1 BTOPHYHBIC
CYKIICCCHH W X ITPHYHHBI.
AHTpOTIOTEHHBIC BO3ICHCTBUS

Ha cykueccuu. KnumakcHoe
coobmiecTBo. buopasnoobpasue u
MIOJTHOTA KPYTrOBOPOTA BEIIECTB —
OCHOBA YCTOWYMBOCTH COOOIIIECTB.

XapakTepru3oBaTh CYKIIECCUU:
MIEPBUYHBIC ¥ BTOPUYHBIC, IPUBOIUTH
WX TIPUMEPHI U Ha3bIBATh MPUYHUHBI
CMEHBI COOOIIECTB.

CpaBHHBaTh BpEMEHHBIE U KOPCHHBIE
OMOTeOIIeHO3bl HA KOHKPETHBIX
puMepax CBOEH MECTHOCTH.
MonenupoBaTh pe3yJIbTaThI Ipoliecca




JeMoHcTpanun

Tabnauib 1 cxeMbl: «O0Opa3oBaHue
6o10Tay, «IlepBuunas cykieccus»,
«BoccTaHoBieHue jieca mocie noxapa»

CMEHBI OMOTEOIIEHO30B IT0]T BIUSIHUCM
aHTPOITOTEHHOTO (paKTOpa

9.5 | IIpuponnsie [IpuponHble SKOCUCTEMBI. PackpeiBath conep:xkaHue TEPMUHOB U
DKOCUCTEMBI Oxocucmemvl 03€p u pex. Ixocucmemvl | TOHATUN: (PUTOIUIAHKTOH, 300TIJIAHKTOH,
Mopelti U 0KeaHos8. IKocucmemvl myHOp, | APyCHOCTB.
Jlecos, cmeneil, NyCmblHb. XapakTepu30oBaTh NPUPOIHBIE
JleMoHCTpauMu HKOCUCTEMBI, UX OCHOBHbIE
TabauIel U cXeMbl: « IKOCUCTEMA KOMIIOHEHTHI (Ha ITpUMepe 03€epa,
LIMPOKOJIUCTBEHHOT'O JIECaY, XBOWHOTO U HIMPOKOJINCTBEHHOTO JIECa).
«IKOCUCTEMA XBOMHOTO JIECA», OOBSICHATH TPUYUHBI PATUYHON
«IKocHucTEMA 03€pay. Oromacchl IPOAYLIEHTOB U
Oo6opynoBanme: akBapuyM Kak MOJI€Tb | KOHCYMEHTOB B IIPUPOJIHBIX
HKOCUCTEMBI. HKOCUCTEMAX.
IKCKypeust « IKCKypcust B THMHUHBIA | COCTaBIATh MaCTOUILHBIE U AETPUTHBIE
OuoreorieHo3 (B 1yOpaBy, Oepe3HsK, IEMTH TTUTAHUS TPUPOTHBIX IKOCUCTEM.
€JIbHUK, HA CyXOJ0JbHBIN WIN [IpuBOANTH PUMEPHI OPTAHU3MOB,
NOMMEHHBIN JIyT, 03€pO, OOJIOTO)» BXOJISIIIIMX B COCTaB (PUTOTUIAHKTOHA,
300IIAaHKTOHA, OeHTOCA.
OOG0CHOBBIBATH POJIb IPYCHOCTHU
B YKU3HHM HA3EMHBIX 3KOCHUCTEM.
CpaBHUBaTH OMOMACCy ¥ MPOAYKIIHIO
BOJHBIX M Ha36MHBIX 3KOCHCTEM
9.6 | AHTpomoreHHbIe AHTpPOIOreHHbIE 3KOCUCTEMBI. PackpbiBaTh coziepkaHue TEPMUHOB U
HKOCUCTEMBI ArposkocucreMa. ArpoLeHo3. MOHSTHIA: arPOIKOCUCTEMA, arpoLIEHO3,

(arpo3KoCcHUCTEMBI)

Paznuuus Mexxny aHTpOIIOr€HHBIMU U

MOHOKYJIBTYpA.




MPUPOIHBIMH SKOCUCTEMAMH.
JdeMoHcTpauuu

TaOauisl 1 cxembl: «ATPOLIEHO3Y,
«KpyroBopoT BemwecTB 1 NOTOK
SHEPTUHU B arpoLeHO3e».
Oo6opynoBanme: repdbapun
KYJIBTYPHBIX M TUKOPACTYIINX
pacTeHuil.

IKCKYypcHs «IKCKypcus

B arpo3KocHCcTEMY (Ha I0JIe WIIN

B TEIUTMYHOE XO35ICTBO)»

XapakTepu30BaTh OCHOBHBIE
KOMIIOHEHTBI arpO3KOCUCTEMBI.
[IpuBOINUTH MPUMEPHI ATPOIKOCUCTEM.
CocTaBisTh LN MUTAHUS arpolieHo3a.
OOGOCHOBBIBATH TPUUUHBI HU3KOU
YCTOMYMBOCTHU arpOdKOCUCTEM.
CpaBHHBaTh arpO’KOCUCTEMBI U
MPUPOIHBIE SKOCUCTEMBI.
XapakTepu3oBaTh POJIb YEIOBEKa

B COXPAHEHUH yCTOMYNBOCTH
arpo3KOCUCTEM

9.7

YpO0OIKOCUCTEMBL.
DOKOMOHHUTOPUHT

Ypb6o3kocucrembl. OCHOBHBIC
KOMITOHEHTHI YPOOIKOCUCTEM.
I'opoxackas dnopa u ayna.
CuHaHTpONM3aLUs TOPOJICKON (PayHBbI.
buonornueckoe u X035MCTBEHHOE
3HAYEHUE arpodKOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEpPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aUMOJICHUCTBUU
OpraHu3MOB B HKOCHCTEMAX.

Ponv kackaonozo a¢pgpexma u 61006-
20UPUKAMOPO8 (KI0UesbIX 8UA08)

8 PYHKYUOHUPOBAHUU IKOCUCMEM.
[IepeHocC 3HEPTUU U BEIIECTB MEKIY
CMEKHBIMH 3KOCUCTEMAMM.

Y CTOMYHUBOCTH OPTraHU3MOB,

PackpbiBath cojiepkaHrue TEPMUHOB U
MIOHATHI: YpOOIKOCHCTEMA,
CHHAHTPOIM3AIHS, TOPOICKas ¢uiopa,
ropojickasi (hayHa, 9KOMOHUTOPHHT.
XapakTepu3oBaTh OCHOBHBIC
KOMITOHEHTHI yPOOIKOCHUCTEM.
OnuceiBaTh OMOJOTUUECKOE U
XO35IMCTBEHHOE 3HAYEHHE
ypOOIKOCHCTEM.

[IpuBOAMTH IPUMEPHI U OIICHUBATH
COCTOSTHHE YPOOIKOCUCTEM CBOCH
MECTHOCTH.

BoISIBISTE 0COOEHHOCTH TOPOJICKO
(bropsl 1 GayHbI.

CpaBHHBaTh YPOOIKOCUCTEMBI U
MIPUPOJIHBIE SKOCUCTEMBI




MOMYJISILIUI U SKOCUCTEM B YCIOBHUAX
€CTECTBEHHBIX U aHTPOTIOTCHHBIX
BO3JICHCTBHM.

Mexanuzmul 6030eticmeus 3a2psA3HeHUl
PA3HLIX MUNO8 HA CYOOP2AHUBMEHHOM,
OpP2aHUIMEHHOM, NONYJISAYUOHHOM U
9KOCUCMEMHOM YPOBHSIX, OCHOBbI
9KON0SUYECKO20 HOPMUPOBAHUSL
AHMPONO2EHHO20 8030€UCMEUSL.
MeTo10510THsl MOHUTOPUHTA
€CTECTBEHHBIX M AaHTPOIIOT€HHBIX
HKOCHCTEM.

JdemoHcTpauuu

Tabsuub! u cxemsl: «IIpumepbl
ypOOIKOCUCTEM.

IIpakTueckas padora

«3yueHune u onucanue
ypOOIKOCUCTEMBI.

JlabopaTropnasi padora

«3yuenune paznooOpaszusi MEIKUX
MOYBEHHBIX WICHUCTOHOTHX B Pa3HBIX
HKOCHCTEMAX)

Hroro yacoB nmo teme

12




10

Tema «buocdepa — riiodajbHast IKOCUCTEMA»

10.1

buocdepa. CtpykTypa
u coctaB 6uochepsl

2

buocdepa — obmerianerapuas
00051049Ka 3eMJIu, TJe CYIIEeCTBYET WIn
CyllleCTBOBaJIa *U3Hb. PazButue
MIpEeACTaBICHHH 0 Orocdepe B Tpymax
2. 31occa. Yuenue B.U. BepHaackoro
o ouocdepe. Obnactu duocheps u eé
cocTas. JKuBoe BemecTBo Ouocqepsl 1
ero QyHKIIHH.

JeMoHcTpanun

Ioprpetsl: B. Y. Bepnaackuii,

9. 3rocc.

Tabnuib u cxemsl: «I'eocheps
3eminy», « DyHKIIMU )KMBOTO BEIIECTBA

PackpeiBaTh copepkaHle TEPMUHOB U
MOHSTHIA: Onocdepa, KUBOE BEIIECTBO,
KOCHOE BEIIECTBO, OMOKOCHOE
BEIIECTBO, OMOTE€HHOE BEIIECTRO.
[TpuBoUTE GOPMYTUPOBKU OCHOBHBIX
nojoxeHu yuenus B. 1. Bepnaackoro
o obuocdepe.

Xapaktepu3oBaTh 00JaCTH OMoCcPepsl U
UX COCTaB, Ha3bIBaTh 00JIaCTU
pacmpoCTpaHEHHS JKUBOTO BEIIECTBA

B 000J104Kax 3eMJIU U BBISBIIATD
MPUYUHBI €70 PA3TUYHOTO
pacripesieieHusl.

[lepeuncnsats GpyHKLINN KUBOTO
BelecTa ouocdepsl (razonas,
OKHCIUTEIbHO-BOCCTAHOBUTEIbHAS,
KOHIEHTPALlMOHHAs, OMOXUMHYECKas).
[IpuBOAUTH IPUMEPHI TPEOOPAYIOLIETO
BO3/ICHCTBHS J)KUBOTO BEIIECTBA HA
ounochepy.

AHanu3upoBaTh U OIEHUBATH
OuonornuecKkyro nHMHOpMAaIHIO

0 IJ100aJIbHBIX AKOJIOTUUECKUX
npobsieMax 6uocgepsl, MOIy4yaeMyro

U3 Pa3HbIX UCTOYHUKOB.




OuenuBats Bkiaza B. Y. Bepnajackoro,
3. 3r0cca B CO3/1aHHUE YUEHUS
o ouocdepe

10.2

3aKOHOMEPHOCTHU
CYIIECTBOBaHHUSI
ounocdepsl.
KpyroBopotsl
BEIIIECTB

3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uocgepsl. OcobenHoCTH OHOChEpHI
KaK I100aJIbHOM 3KOCHCTEMBI.
JInHAaMHU4Y€eCKOE paBHOBECHE

B Ouocdepe. KpyroBopoTs! BelecTB 1
OMOTreOXUMHUUYECKHE IIUKITBI (YTIIepoaa,
azora). PUTMUYHOCTH SIBIICHUIMA

B Onocdepe.

JdemoHcTpauuu

Tabnuib! u cxembr: «I'eocdepsl
3emin», «OyHKIIUH )KUBOTO
BEIIIECTBAY,

«KpyroBopoT azora B mpupoie»,
«KpyroBopoT yriiepoia B mpupojie,
«KpyroBopoT Kuciaopoia B mpupoie»,
«KpyroBopoT BOJIbI B IPUPOIE»

PackpbIBaTh cojiepkaHUEC TEPMUHOB U
MMOHSTHI: II100aJIbHAs DKOCUCTEMA,
JTUHAMUYCCKOEC PaBHOBECHE,
KPYTOBOPOTHI BEIIECCTB,
OMOTCOXUMHUYECKHE THKJIBI.
XapaKkTepru30BaTh 0COOCHHOCTH
Oouocdepsl Kak rio0abHOM
DKOCUCTEMBI.

Onpenensate PyHKIIHIO OMoCheph

B oOecreueHn OMOTEHHOTO
KPYTrOBOPOTA BEIICCTB Ha IJIAaHETE.
XapakTepu3oBaTh OCHOBHBIC
KPYTOBOPOTHI: BOJIBI, YTJIEpO/Ia, a30Ta.
CpaBHHBaTh 0COOEHHOCTH KPyTOBOPOTA
Pa3TUYHBIX BEIIECTB.

OrneHuBaTh 3HAYCHUE KPYTrOBOPOTA
BEIIIECTB JIJIS CYIIICCTBOBAHUS YKU3HU
Ha 3emuie.

OOBSICHATB POJTH OPTaHU3MOB

B OMOJIOTHYECKOM KPYyTOBOPOTE
BCIIICCTB.

BuISIBISATE AUHAMHYECKOE PABHOBECHE
ouocdepsl.




[TpuBOAUTH TPUMEPHI PUTMUIHOCTH
SBJICHUH B OMocdepe
10.3 | 3oHaIBHOCTH 2 3oHansHOCTH Onochepsl. [lonsTue PackpsiBaTh coziepkaHue TEPMUHOB U
ouocdepsl. OCHOBHBIC 0 6mome. OCHOBHBIE OMOMBI CYIIIH: MOHSATUHN: OMOMBI, TYHJIpa, XBOWHBIC
OMOMBI CYIIIH. TyHJpa, XBOWHBIC Jieca, CMEIIIaHHbIC U | JIECA, CMEIIaHHbIE JIeca,
YcToitunBoCTh MIMPOKOJIUCTBEHHBIE JIeca, CTEIH, IIMPOKOJUCTBEHHBIE JIeca, CTEIH,
onocdepsl CaBaHHBI, TyCTHIHU, TPOTIMYECKUE JIeCa, | CABaHHBI, IIyCTHIHU, TPOIIMYECKUE JIeCa,
BBICOKOTOPbsi. Kimumar, pacTUTENbHBINA | BBICOKOTOPbS.
Y )KMBOTHBIM MUP OMOMOB CYIIIH. Iloxa3pIBaTh Ha KapTe U
Crpykrypa U QYHKIUS KUBBIX CHCTEM, | XapPAKTEPU30BATH OCHOBHBIE OMOMBI
OILICHKAa UX PECYPCHOIO MOTeHIMana u | CyIIu.
o6nochepHbIX PYHKINHN. CpaBHHMBATb OCOOCHHOCTH KIIUMATa,
JleMoHCcTpanun MOYB, PACTUTEIBHOTO U dKUBOTHOTO
Tabmuibl v cxembl: «OCHOBHBIC OMOMBI | MUPA Pa3HbIX OMOMOB CYLIU 3€MIIH.
cymmy, «KimMmaTudyeckue nosica BbISBISTh MPUUKHBI 30HATTBHOCTH
3emnny, « Tynapay, «Taiiray, B Ouocdepe
«CMelIaHHbBIN Jecy,
«1InpoKOIUCTBEHHBIN JieCy, «CTEnbY,
«CaBannay, «IlycTbIHY,
«Tponmueckuii iecy.
Oo6opynoBanue: repbapun pacTeHUN
pa3HbIX OMOMOB; KOJIJIEKITUH YKUBOTHBIX
HToro yacoB no teme 6
11 | Tema «Yesi0Bek U OKPYKAKOIIAS CPeIa
11.1 | Bo3neiicTBue 2 DKOJOTUYECKUE KPUZUCHI U UX PackpsiBaTh coep:kaHue TEPMUHOB
yesioBeKa Ha onocdepy npuurHbl. Bo3nelicTBre yenoBeka U TIOHATHI: aTMocdepa,
Ha Ouocdepy. 3arps3HeHNE BO3MYITHOW | BEIIECTBA-3arPSI3HUTEIH,




cpeasl. OxpaHa Bo3ayxa. 3arpsa3HEHUE
BOJHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pa3pyiienne noussl. OxpaHa
MIOYBEHHBIX pecypcoB. 3meHenune
KJIUMara.

JdeMoHcTpauuu

Tabauibl U cXeMbI: «3arpsi3HeHHe
aTMocdeps», «3arps3HeHUe
ruapocheps», «3arps3HEHUE TIOYBBIY,
«ITapaukoBbIit AP heKT

MapHUKOBBIN 2PPEKT, «030HOBAS
IBIPaY, KKUCIOTHBIE TOXK N,
ruapocdepa, IBTpodUKaIis BOJ0EMOB,
M0YBa, YPO3Hs TIOYB, TICCTHIIH/IBI,
IKOJIOTHUECKUN KPU3HC.
AHanM3upoBaTh aHTPOTIOTCHHBIE
(dbaxTopbl BO3aeCTBUS Ha Ouochepy
(poJib yenoBEKa B IPUPOJIE) HA Pa3HbBIX
dTamax pa3BUTHI YEIOBEYECKOTO

oO1recTBa.
XapakTepu3oBaTh TJI00aTbHbIC

HKOJIOTMYECKUE TIPOOIIEMBI;
OCHOBHBIE HCTOYHHKHU aTMOC(EPHBIX
3arpsA3HEHUN; YKOJIOTUYECKUE
po0JIeMbl, CBSI3aHHBIC

C YBEJIMYEHHUEM TPAHCIIOPTA

B KPYIIHBIX TOPOJIaX; ABTPOPUKALINIO
BOJOEMOB; IMOCTIEACTBHS 3arpsI3HEHUS
BOJI XUMUYECKIUMU BEILIECTBAMHU;
BO3JICHICTBHE YEJIOBEKA HA TOYBEHHBIN
ITOKPOB.

AprymMEHTHpPOBATH 3HAYCHHE
AKOJIOTMYECKUX 3HAHUH B PEIICHUU
BOIIPOCA O MOJJIEPKAHUN YCTOMYMBOCTH
ounochepsl




11.2

AHTpPOINOreHHOE
BO3JICHICTBHE

HAa PACTUTEIIbHBIN U
JKUBOTHBIN MUD.
OxpaHa npupoIbl

AHTPOIIOT€HHOE BO3/IEUCTBUE

HA PACTUTEIBbHBIN U )KUBOTHBIN MUP.
OxpaHa pacTUTEIBLHOTO U KUBOTHOT'O
Mupa. OCHOBHBIE TPUHIUIIBI OXPAHbI
npupoasl. Kpacueie kauru. Oco6o
OXpaHsieMbI€ IIPUPOJIHBIC TEPPUTOPUHU
(OOIIT). boraanueckue caapl U
300JI0TUYECKHUE TTapKH.
JdemoHcTpauuu

Tabauib! u cxembl: «Ocobo

OXPaHACMBIC IIPUPOAHBIC TCPPUTOPUND).

Oo6opynoBanme: hororpaduu
OXpaHSAEMbIX PACTEHUH U )KMBOTHBIX
Kpacnoit knuru PO, KpacHoit knuru
peruona

PackpbIBaTh cosiepKaHUE TEPMUHOB U
MOHATHI: COKpalIEHUE
O6ropazHoo0Opasusi, OXpaHa MPUPO/IbI,
0c000 OXpaHsIeMbIe PUPOTHBIC
tepputopun (OOIIT), boTannueckuit
call, 300JIOTUYECKHI TapK.
XapakTepu30BaTh INIAHETAPHYIO POJIb
pacTeHU! U )KUBOTHBIX.

[IpuBOANTH PUMEPHI NIPSMOTO U
KOCBEHHOI'O BO3/ICHCTBUS YEJIOBEKA
HA PACTUTEIBbHBIA U )KUBOTHBIN

MHUD.

XapakTepu30BaTh NPUHIINIIBI
«BceMHUpHOM CTpaTeruu OXpaHsbl
PUPOIBDY.

[lepeuncnarb 0COOEHHOCTH pa3IMYHBIX
OOIIT.

[IpuBoauts npumepst OOIIT,
PacnoJIOKEHHBIX B CBOE MECTHOCTH.
Jloka3bIBaTh Ha MPUMEPAX ONACHOCTh
COKpalIeHHsI OMOJIOTUYECKOTO
pazHooOpasust 3eMiu.

[IpuBOAUTH MPUMEPHI PEIKUX U
MaJIOYMCIEHHBIX BUJOB PACTEHUN 1
Y)KMBOTHBIX CBOE€M MECTHOCTH,
3aHeCEHHBIX B KpacHble KHUTH
pernonoB u Kpacnyto kaury PO




11.3

PanmonansHoe
IIPUPOIOIIOIB30BAHNE
U yCTOMYUBOE
pa3BUTHE

OCHOBHBIE TIPUHITUIIBI YCTOHIHBOTO
Pa3BUTHS YEIIOBEUYCCTBA U TIPUPO/IBL.
PanmonansHOE IPUPOAOTIONH30BAHNE
U COXpaHCHUE OMOJIOTHYECKOTO
pa3HooOpasus 3eMiu.

OO0mme 3aKOHOMEPHOCTH
r100aTBHBIX YKOJOTHIECKUX
Kpu3ucoB. OcoOEHHOCTH
COBPEMEHHOTO KpH3HCa U €T0
BEPOSTHBIC ITOCIICCTBHSI.

Pa3BuTHE METOOB MOHHTOPHHTA
Pa3BUTHS OITACHBIX TEXHOTCHHBIX
IIPOIIECCOB.

Cucmemuvie ucciedo8anus nepexooa
K pecypcocbepezaiowell u
KOHKYPEHMOCNOCOOHOLL dHepeemuKe.
buonoeuuecxoe pasnoobpazue u
ouopecypcol. Hayuonanvnule
uHgopmayuorHvle cucmemsl,
obecneuusaowue 00CmMyn

K UHopmayuu no cocmosHuio
OMOENbHBIX U008 U IKOCUCTIEM.
OcHosbl s3K0peadburumayuy 3Kocucmem
u cnocob6o6 60pvLovI

¢ buonospe’coOeHUsMU.
Pexoncmpyrkyus mopckux u Hazemmvix
9KOCUCTNEM.

PackpeiBaTh coepkaHne TEPMUHOB U
IOHATHN: PALIMOHAIIBHOE
IIPUPOOIOIL30BAHNE, YCTOUYNUBOE
pa3BUTHE, IPUPOHBIE PECYPCHI,
DKOJIOTUYECKUN CIEI.

XapaxkTepu3oBaTh OCHOBHBIE TPUHLIATIBI
YCTOMYUBOI'O Pa3BUTHUS YEJIOBEUYECTBA U
IIPUPOLBI.

OnuceiBaTh HEUCYEPIIAEMBIE U
ycueprnaeMble IPUPOIHBIE PECYPCHI,
MTOAYEPKUBAST OTHOCUTEIIBHOCTh
HEHUCUYEPIIaeMOCTH IPUPOIHBIX
pECYpPCOB; XapaKTepU30BaTh IPOLECCHI
VX BOBHUKHOBEHUS U YCIOBUS CPELBI,
NPUBOJAIINE K UX (POPMUPOBAHUIO.
PackpbiBaTh npo0eMbl palliOHATBHOTO
IIPUPOIOIIOIB30BAHUS U HAXOAUTH IIyTH
UX PEIICHUS




JemMoHcTpanun
Ta0une! 1 cxeMbl: «Moaenu
YIIPABIISIEMOTO MUPA»

HToro yacoB 1o Teme 6
PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME




