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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no yueOHomy npeamery "buonorusa" (manee - Ouonorusi) Ha
YpOBHE cpeqiHero obiiero oopa3zoBanus paspadorana Ha ocHoBe DenepanbHOro
3akoHa oOT 29.12.2012 Ne 273-®3 «0O0 oOpazoBanun B Poccuiickoii
Oepneparun», GI'OC COO, KoHueniuu mnpernojgaBaHus y4eOHOro mpeaMera
«buonoruss» M OCHOBHBIX MOJOXEHUM (denepanbHO pabodeil MpOorpaMmbl
BOCITUTAHUSI.

VYyeOubiii penmer «buonorus» yrnyonénnoro ypoBHs usyudenus (10-11
KJIACChl)  SIBJSIETCS  OAHMM W3  KOMIIOHEHTOB MpPEAMETHOM  o0Osactu
«EcrecTBeHHO-HayuHble npeaMeTsl». CornacHo mnonoxeHusm OI'OC COO
npoduibHble y4eOHbIE NpPEIMEThl, H3yyaeMble Ha YriayOJIEHHOM YpOBHE,
SBJISIIOTCS criocoboM audepeHimanuu oOy4eHus: Ha ypOBHE CpeHEro oOIero
o0Opa3oBaHus U TPU3BaHbl O0ECHEUYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
oO0lIMM, CpeIHUM OOIIUM, CpPEIHUM MPOPECCHOHANBHBIM M  BBICIIUM
oOpa3zoBaHueM. B To jxe BpeMs KaXIbli U3 3TUX y4€OHBIX MPEAMETOB JIOJKEH
ObITh OpPUEHTHUPOBAaH HA NPHUOPUTETHOE pEIICHHE O00pa3oBaTENIbHBIX,
BOCIUTATENIbHBIX W Pa3BUBAIOIIMX 3a/1ay, CBS3aHHBIX C MpOoQopUEHTaLUEH
oOydaromuxcs W CTUMYJIMPOBAHMEM HWHTEpeca K KOHKPETHOM obsactu
HAyYHOTO 3HAHUSA, CBSI3aHHOTO C OWOJOTHEH, MEAMIMHON, HKOJIOTHEH,
NICUXOJIOTHUEHN, CHOPTOM HJIM BOSHHBIM JICJIOM.

[Iporpamma no yyebnomy npeamety "buonorus" naér npencraBieHue o
e U 33ajla4ax uM3ydeHus yuyeOHoro npeameta «buonorus» Ha yriyOn€HHOM
ypOBHE, ompeeiseT o0a3aTeNbHOe (MHBAPUAHTHOE) MPEIMETHOE COJIepKaHHe,
€ro CTPYKTYpUpPOBAHHUE IO pa3jieliaM U TeMaM, paclpeeieHHe IO Kllaccam,
PEKOMEHYeT IMOCJIeI0BaTEeIbHOCTh U3YUYEeHHsI YYEOHOro Marepuana ¢ y4EToM
MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JOTUKHU Y4eOHOro Ipoliecca,
BO3pAcCTHBIX OCOOEHHOCTEH oOydammuxca. B mnporpamMmme 1o Ouosoruu
peanu3oBaH MPUHILHUI MPEEMCTBEHHOCTH C HM3yYEHHUEM OHMOJOTMM Ha YPOBHE
OCHOBHOTO oOmero oOpa3oBanus, Onaromaps dYemMy MpOCMaTpUBaeTCA
HAIPaBJICHHOCTh HA TOCIEAYyIOIIee pPa3BUTUE OMOJOTUYECKUX 3HAHHMH,
OpUEHTUPOBAHHBIX Ha ()OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI,
HKOJIOTUYECKOTO MBIIUICHHUS, MPEJCTaBICHUN O 30pOBOM 00pa3e *KU3HU, HA
BOCITUTaHHE OEpPEKHOTO0 OTHOIICHHUS K OKpYy)Kalollel NpUpoaHOM cpene. B
porpaMMme Mo OHOJIOTHMH TaKKe MOKa3aHbl BOBMOXXHOCTH Y4e€OHOTO MpeIMeTa
«buonmorus» B peanmusaruu TpeboBanuit PI'OC COO Kk TUIAHHPYEMBIM
JUYHOCTHBIM, METAlpeJAMETHBIM M TMPEAMETHBIM pe3yibTaTaM OOydYeHUS U B
(OpMUPOBAaHUU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATENIbHON JEATEIBHOCTH
00y4aroUIMXxcs MO OCBOEHUIO COJEp)KaHUs OHMOJIOrMYEcKOro oOpa3oBaHUs Ha
YPOBHE CpeHero 00111ero 0opa3oBaHusl.

YueOupiii npeamer «buojorus» Ha ypOBHE CpEAHEro  OOIIEro
oOpa3oBaHMs 3aBeplIaeT OWOJIOTMYECKOe 00Opa3oBaHME B  IIKOJE U
OpPUEHTHUPOBAH Ha PACLIUPEHUE U YIIyOleHHe 3HaHUN OO0y4aromMXCs O KUBOU
NPUPOJIE, OCHOBAX MOJEKYISIPHOW U KJIETOYHOW OHMOJOTHM, IMOPUOJIIOTHH U
OMONOrMM Pa3BUTHUS, TEHETHKH, CEJEKIUU, OMOTEXHOJOTHH, IBOJIOIMOHHOTO
YYEHHMSI U 3KOJIOTHH.

N3yuenne yuebHOro mnpenmera «buosiorusi» Ha yriIyOJIEHHOM YpOBHE
OPUEHTUPOBAHO HAa MOJATOTOBKY OOYYAIOIIMXCA K MOCIEAYIOIEMY ITOJTYYEHHUIO
OMONOrMYeckoro o0Opa3oBaHMsi B By3aX M OpPraHM3alMsIX CpPEIHEro
npodeccuoHanbHOrO0 00pa3oBaHusi. (OCHOBY €ro cojaep)XaHUS COCTaBISET
cuctemMa OMOJIOTrMYECKUX 3HAHUM, MMOIYYeHHBIX MPU U3YYEHHH 00y4aroluMuUcs
COOTBETCTBYIOILIMX CHCTEMAaTHYECKUX pa3leiaoB OWOJOrMM Ha ypOBHE



OCHOBHOro obmiero ooOpasoBanusi, B 10—11 kmaccax 3T 3HaHUSA MOTYYaIOT
pasButue. Tak, paciiupeHsl U yriryOJIeHbl OMOJIOrMYECKHE 3HAHUS O PACTECHUSX,
KUBOTHBIX,  TrpuOax, OakTepusiX,  OpraHu3Me  4YeJIOBEKa, 00X
3aKOHOMEPHOCTSIX  JKU3HHU, JIONOJHUTEIBHO BKJIIOYEHBI OHOJOTHYECKUE
CBEJICHUSl TMPUKIATHOTO M IOUCKOBOIO XapakTepa, KOTOpPbIE MOXHO
UCIIOJIb30BaTh KaK OPUEHTUPBI IS MOCJIENYIOIIero BblOOpa mpodeccun.
Bo3moxkHa Takyke mHTErpamusi OMOJIOrM4eCKUX 3HaHUM C COOTBETCTBYIOIIUMU
3HAHUSMH, TOJYYCHHBIMH OOYYAIOUIUMUCS TPU HU3YYCHUU (HU3UKH, XUMUH,
reorpaduu 1 MaTeMaTHKHU.

Crpyktypa mporpamMMmbl mo ydeOHOoMy mpeamery "buosorus" orpaxkaet
CHUCTEMHO-YPOBHEBBI W DBOJIOMUOHHBIM MOAXOAbBl K H3YYCHUIO OUOJOTHUM.
CornacHo MM, HM3Yy4alOTCSi CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHbIE ISt
KHUBBIX CHCTEM PAa3HOTO YPOBHS OpPraHU3allUU, 3BOJIIOLUUN OPTaHUYECKOT0 MUPA
Ha 3emJie, COXpaHEHUs OUOJIOrMYEecKOro pa3sHooOpas3ust ruianetsl. Tak, B 10
KJacce H3Yy4yaloTCd OCHOBBI MOJIEKYJSIPHOM M  KJIETOYHOM Ouosioruw,
AMOPHUOJIOTUU ¥ OMOJIOTUM PA3BUTHS, TEHETUKH U CEJICKIIUU, OMOTEXHOJIOTUH U
CUHTETHYECKOM OMOJIOTUH, aKTYalIH3UPYIOTCS 3HAHHUS OOyYaromiuxcs I
OoTaHWKe, 300J0TUHM, aHaTOMHUHW, (usnonoruu uyenoBeka. B 11 kmacce
U3YYar0TCs HBOJIIOIIMOHHOE YU€HHE, OCHOBBI SKOJIOTUHU U yueHue o Ouocgepe.

VYyeOubiii npeamer «buonorus» Tpu3BaH 00€CNEUYUTH OCBOCHHUE
oOydJaromuMHCs OUOJIOTUYECKUX TEOPUM UM 3aKOHOB, WJICH, TPUHIIUIIOB U
OpaBWI, JIEKAIIUX B OCHOBE COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHUHBI
MUpa, 3HAHUN O CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX KJIETKH, OpraHUu3Ma,
HOMYJISIUHU, OMOIIEHO3a, SKOCUCTEMBI, O BBIJAIOIINXCS HAYYHBIX TOCTHXKCHHSX,
COBPEMEHHBIX  HCCIICJOBAaHUSX B  OHOJOTMH, TPUKIAIHBIX  acleKTax
Ouonornyeckux 3HaHUW. Jlns  pa3BuTHS M NOAJAEpXKAHUS  HHTepeca
oOydarmommxcs K  OWOJIOTMM  Hapsiy CO  3HAUUTEIbHBIM  00BEMOM
TEOPETUYECKOTO MaTepuaia B COJEP)KaHUHM TMPOrpaMMbl MO  OHOJIOTUU
PEeyCMOTPEHO 3HAKOMCTBO C HCTOpUEW CTAHOBIICHUS W Pa3BUTHS TOW WU
WHOUM 00JacTH OMOJIOTHH, BKJIAJOM OTEUYECTBEHHBIX U 3apYOEKHBIX YUEHBIX B
pelieHrne BaXKHEHIITNX OMOJIOTUYECKUX M IKOJIOTHUECKUX MPOOIeM.

Lens wu3ydenuss ydebHoro mnpeamera «buonorus» Ha yriyOon€éHHOM
ypOBHE — OBJaJeHUE OOyYarONIMMHUCS 3HAHUSAMHU O  CTPYKTYpPHO-
(GYHKIIMOHAIBHOW ~ OpPraHW3alldd  JKUBBIX CHCTEM  pPa3HOTO paHra W
IpUOOPETeHNE YMEHUN UCTIONBh30BATh ATU 3HaHMS B (HOPMUPOBAHUU UHTEpECA K
onpenenéHHor o0nacTh TpodecCcHoHaTbHON JIESITEIBPHOCTH, CBSI3aHHOW C
Owonorued, WM K BBHIOOPY Y4eOHOrO 3aBEACHHUS [JIsl TPOJOJDKEHUS
OHMOJIOrMYecKOro 00pa3oBaHus.

Hoctmwxkenue 1enu u3ydeHus ydyeOHoro mpenmera «buonorus» Ha
yI1yONEHHOM YpOBHE 00€CIIeUNBACTCS PEIICHUEM CIIEIYIOIIUX 3a4au:

OCBOCHHE OOYYaIOMIUMHCS CUCTEMBI OHOJOTHYECKHUX 3HAHWUM: 00
OCHOBHBIX OWOJIOTHYECKUX TEOpUSX, KOHIEMIUAX, THUIIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX W MpaBUiIaX, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-
HAay4YHyIl0 KapTUHY MHpA; O CTPOEHUHU, MHOTrooOpa3uud M OCOOEHHOCTSX
OMONOTUYECKUX CUCTEM (KJIETKa, OpraHW3M, TMOMYJANNS, BUI, OMOTEOIeHO3,
ouocepa); O BBIIAIOIMMUXCA OTKPHITUSX U COBPEMEHHBIX HCCIEIOBAHUSIX B
OMOJIOT NN,

03HAKOMJICHHE OOYYaroUMXcs C METOJAaMU MO3HAHUS KUBOM HPUPOJBI:
UCCIEIOBATEILCKUMU METOJIaMH  OMOJIOTMYECKUX HayK (MOJEKYJISIpHOH U
KJIIETOYHON OuOJIOTuU, SMOPHOJIOTUM U OHOJIOTMM Pa3BUTHUSI, T€HETUKU U
CeJEKIMN, OHOTEXHOJOTMU M CUHTETHYECKOW OWMOJOTUM, MaJ€OHTOJOTUH,



AKOJIOTUM); METOJAaMU  CaMOCTOSITEJIBHOTO TMPOBEICHUS  OHOJOTHUUYECKUX
ucclenoBaHuii B JyabopaTopur W B Tpupojsie (HaOI0JIeHHE, H3MEpPEHHE,
AKCTIEPUMEHT, MOJICIIMPOBAHMUE);

OBJIaJICHUE OOYYalOUIMMUCS YMEHHUSIMHU: CAMOCTOSITEIbHO HAaXOJUTh,
aHAJM3UPOBATH M UCIIOIH30BaTh OMOJIOTUYECKYI0 MH(OPMAIIUIO; MOIb30BaThCS
OMOJOTMYECKON TEPMUHOJIOTMEN U CHUMBOJIMKOW; YCTaHABIUBATH CBA3b MEXKIY
pa3BuTHEM OWOJOTUM U COIUAIBHO-)KOHOMHUYECKHUMH M SKOJOTHYECKUMU
npoOJieMaMu 4eJIOBEYECTBA; OIEHUBATH MOCJEACTBUSL CBOEH NESATEIBLHOCTH TIO
OTHOIIIEHHUIO K OKPY’KaIIIeH MPUPOTHON cpefie, COOCTBEHHOMY 3J0POBBIO U
3I0POBBIO  OKPYKaIOIIUX JIOJeH; OOOCHOBBIBATH U COONIOAATH MEpHI
npoduiakTuku UHGPEKITMOHHBIX 3a00JICBaHUM, TTpaBUiIa MOBEACHUS B MIPUPOJIC
n oOecreyeHUss 0€30IIaCHOCTH  COOCTBEHHOM  JKU3HEACATEIBLHOCTH B
Ype3BBIYAWHBIX  CHUTYyallMsIX TPUPOJHOTO U  TEXHOTEHHOIO  XapaKTepa;
XapaKTepU30BaTh COBPEMEHHBIC HAYUHbIE OTKPBITHS B 001aCTH OMOJIOTHH;

pa3BuTHEe Yy OOy4YarOIIUXCS  MHTCJUICKTyaIbHBIX M TBOPYECKUX
CIOCOOHOCTEM B TpOIECCE 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMU U
COBPEMEHHBIMU HCCIICIOBAHUSIMU B OMOJIOTHH, PEIIAEMBIMHU €10 TTPOOIeMaMH,
METO0JIOTHUEH OMOJIOTUYECKOTO UCCTIEIOBaHMUSI, MIPOBEACHUS
OKCTIIEPUMEHTAIBHBIX ~ MCCJICAOBAHUN, PpEIICHHS OHOJIOTHYECKUX  3ajad,
MOJICTUPOBAHUS OMOJIOTHIECKUX 0OBEKTOB M MPOIIECCOB;

BOCITUTAHHE y 00YyYaIOMMXCsl IIEHHOCTHOTO OTHOIICHUSI K YKUBOM MPUPOJIC
B IIEJJIOM MU K OTACIbHBIM €€ OOBCKTaM U SBICHHSIM; (HOPMUPOBAHUE
9KOJIOTUYECKOM, TEHETUYECKOW TPpaMOTHOCTH, OOIIEH KyJIbTyphl TMOBEJICHUS B
PUPOJIE; MHTETPAIIMU €CTECTBEHHO-HAYYHBIX 3HAHU;

npuobpereHne Oo0yYaroUMMHUCS KOMIIETEHTHOCTH B  PAaIlMOHAIBHOM
IPUPOJIOIIONIH30BAHUU (COOJIIOICHHE TPaBUJI TOBEJEHUS B TPHUPOJE, OXpaHbl
BUJIOB, OKOCUCTEM, Ouoc(epsl), COXpaHEHHH COOCTBEHHOTO 3JI0pPOBbSl U
3I0POBbSl  OKpYXKalOIIUX  Jojed  (coOmrogeHuss Mep  NpodUIaKTUKU
3a0oneBanuii,  oOecreueHne  O€30MACHOCTH  KU3HENEATEIbHOCTH B
Ype3BhIUANHBIX CUTYAlUAX MPUPOTHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE
UCIIOJIb30BaHMs OMOJOTUYECKUX 3HAHUM U YMEHUU B MOBCETHEBHOM KU3HU;

CO3JJaHUE YCJIOBHH JJI1 OCO3HAHHOTO BBIOOpa  OOYYAFOITUMUCS
UHIMBHUTYaJTbHON o0pa3zoBaTeIbHOM TPaeKTOPHH, CIIOCOOCTBYIOIIEH
NOCIIEYIONIeMYy MPO(EeCCHOHATEHOMY CaMOONPEIEICHUIO, B COOTBETCTBHH C
UHAUBUAYaTbHBIMU MHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OOmiee 4YHMCIO YacoOB, OTBEACHHBIX Ha M3y4YeHHE OHWOJOTUM Ha
yTIIyOJICHHOM YPOBHE CpeJHero ooIiero oopasoanus, cocrapiser 204 yaca: B
10 xnmacce — 102 yaca (3 yaca B Henenmo), B 11 kmacce — 102 yaca (3 yaca B
HEJIEJIO).

OT60p opraHu3anMoOHHBIX (HOPM, METOJIOB M CPEICTB OOYUCHHS] OMOIOTUH
OCYIIECTBIISIETCS ¢ YUETOM CHEIUPUKH €ro COACpKaHUs U HAIpPaBICHHOCTH Ha
MPOJIOJDKEHNE OMOJIOTUYECKOT0 O00pa3oBaHUS B OpraHU3AIUSAX CPETHETrO
po(eCcCHOHaTBFHOTO U BRICIIIETO 00pa30BaHUSI.

OO0s3aTenbHBIM  YCTIOBUEM TIPH OOyYEeHHWH OWOJIOTHH Ha YIIIYyOJIEHHOM
YpOBHE SIBIICTCS MPOBEACHUE JTA0OPATOPHBIX M MpakThdeckux pabot. Taxke
ydqacTue  OOydyaromuxcsi B BBIIOJHEHUUM  MPOEKTHBIX M y4yeOHO-
HCCIIEIOBATEIBCKUX Pad0T, TEMAaTUKAa KOTOPBIX OMpEAEseTCS Y4YHUTeNeM Ha
OCHOBE MMEIOIINXCS MaTEePUATbHO-TEXHUYECKUX PECYPCOB M  MECTHBIX
MIPUPOIHBIX YCJIOBHU.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Coneprxkanue mporpamMMsbl, BBIJICIIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHnHass Ouoyiorusi — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BuTusa Ouosioruu. buosornueckue HaykKu M H3ydaeMble UMU TPOOJIEMBI.
dyHAaMEHTaJIbHbIC, TMPUKIAAHBIE M TMOWCKOBBIE HAyYHBIE MCCIEHOBAHUS B
OuoJioruu.

3HaueHue OWoJIOTMM B (POPMHUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-
Hay4yHOU kapTuHbl mupa. [Ipodeccuu, cBszanHbie ¢ Ouosiorueid. 3HaueHUE
OMOJIOTMM B TPAKTUYECKON JEATebHOCTH YEJIOBEKA: MEIUIIMHE, CEIhCKOM
X035MCTBE, MPOMBIILIEHHOCTH, OXPaHE MPUPO/IBI.

JdemoHcTpanumn

[Toptpersi: Apucrorens, Teodpact, K. Jlunnew, XK. b. Jlamapk, Y.
Hapsun, VY. I'apseii, I'. Mennens, B. U. Bepnanckuii, U. I1. IlaBnos, 1. W.
MeunukoB, H. . Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, O.
Kpuk, /1. K. benses.

Tabmuipl u cxembl: «CBsi3b OMOJIOTUM C IPYTUMHU Haykamuy», «Cucrtema
OMOJIOTMYECKUX HAYKY.

Tema 2. 7)KuBble cUCTEMBI U UX U3yUYeHHE

XKusble cuctembl Kak mHpenMer uzydeHus Ouonoruu. CBOWCTBA MKUBBIX
CUCTEM: EJUHCTBO XUMHUYECKOTO COCTaBa, AUCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTh W YTNOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3alusl,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3aliu JKHUBBIX CHCTEM: MOJICKYJIAPHBINA, KJIETOYHBIM,
TKAHEBbIM,  OPraHW3MEHHBIM,  MNOMYJALUOHHO-BUAOBOM,  IKOCHUCTEMHBIN
(buoreonenoTndeckuii), omochepusiii. Ilporeccrl, MPOUCXOAANINE B KUBBIX
cuctemax. OCHOBHbIE TIPHU3HAKH >KHUBOro. JKU3Hb Kak (opMa CyIIECTBOBaHUS
marepuu. Hayku, wusyvaromme >KUBbIE CHCTEMbl Ha Pa3HbIX YPOBHAX
OpraHU3aluu.

N3ydenne xuBbIX cucteM. MeTosl Omosiorndeckoi Hayku. Habmonenue,
U3MEPEHUE, OKCIEPUMEHT, CHUCTeMaTu3auus, MeraaHanu3. [loHstue o
3aBUCMMOM W HE3aBUCUMOW mNepeMeHHOM. [lnmaHupoBaHuE >KCHEpUMEHTA.
[TocTanoBka u mpoBepka runote3. Hymnesas runoresa. [lonstue BiOOpKU U €€
JIOCTOBEpHOCTh. Pa3dpoc B Omosormdecknx maHHbIX. OIEHKa JOCTOBEPHOCTH
MOJYYEHHBIX PE3yJIbTAaTOB. [IpUUNHBI HCKaXKEHUSI PE3YIbTATOB 3KCIIEPUMEHTA.
[ToHATHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuiet 1 cxembl: «OCHOBHBIE TPHU3HAKH >KU3HW», «buomorunyeckue
cucteMbl», «CBONCTBA JKUBOM MaTepuu», «YPOBHU OpPraHHU3allUUd KUBOU
npupoib», «CTpoeHue >KMBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszmay, «buoreouenos», «buochepa», «Metoab
W3y4YEHUS )KUBOU MMPUPOIBIY.

O6GopynoBaHue:  jJaboparopHoe  OOOpYyJOBaHWE ISl MPOBEICHHS
HaOJII0ICHUI, I3MEPESHHM, SKCIIEPUMCHTOB.

IIpakTuyeckass padora «lcnonb3oBaHHWE pA3TUYHBIX METOJIOB IIPHU
W3yYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku



Knerka — cTpykTypHO-QyHKIIMOHANBHAA eauHUIA >kuBoro. HWcropus
OoTKpbITUs KieTku. Pabotel P. T'yka, A. JleBenryka. Knerounas teopus (T.
[IIBann, M. Illneiinen, P. BupxoB). OCHOBHbIE MOJIOXKEHUS COBPEMEHHOMU
KJIETOYHOU TEOpHH.

Metoasl  MOJEKYISIPHOM M KIETOYHOM OWMOJOTUM: MHUKPOCKOIUS,
xpomatorpadus, 371eKTpodopes, METOA MEUEHBIX aTOMOB, AuddepeHInaIbHOe
LHEHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHHME KIETOK. M3yuenue @UKCUPOBAHHBIX
K1emoKk.  OIEKTpOHHass  MUKpockomnus.  Kougokanvnas — mukpockonusi.
Bumanwvnoe (npusicusnennoe) usyuenue Kiemox.

JdemoHcTpanumn

Iloptpersl: P. I'yk, A. JleBenryk, T. llIBann, M. lneinen, P. Bupxos, K.
M. bap.

Tabmuupt 1 cxeMbl: «CBETOBOM  MHUKPOCKOI»,  «DJIEKTPOHHBIN
MUKpOCKOM», «IcTOpus pa3BUTUSA METOJIOB MUKPOCKOITAW).

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENnapaTbl pacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

IIpakTnueckass padora «l3ydeHne METOAOB KIETOYHOM OMOJIOTUU
(xpomatorpadus, snekrpodopes, auddepeHnraIbHOE IEHTPUDYTHPOBAHUE,
ITLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XVMMHUYECKHUI COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPAMUKPOIIEMEHTHI.
Bona n €€ posib Kak pacTBOPUTEISI, pEareHTa, y4acTue B CTPYKTYpHUPOBAaHHU
KJIETKH, TEIJIOpEeryJisiiui. MuHepasabHble BEIIECTBA KIETKHU, UX OUOIOrudecKas
poJib. PoJIb KATHOHOB U AaHUOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKH. bHogorudeckue mNOJUMEpPHL. benkw.
AMUHOKUCTOTHBIH  cocTaB  OenkoB. CTpyKTypbl O€IKOBOW  MOJIEKYJIBI.
[lepBuynas cTpykTypa Oenka, menTUAHas CBsI3b. BTopuyHas, TpeTUYHAs,
yeTBepTUYHasA CTPYKTyphl. Jenarypauus. CpoiictBa OenkoB. Kiaccudukanus
o0enkoB. buonornueckue GyHkimu 6eakoB. [lpuonai.

VYrneBoasl.  MoHOcaxapunbl,  AWCaXapuiabl,  OJMICOCaXapuiabl U
nonucaxapunpl. OOmUNA TJIaH CTpoeHUus W (U3UKO-XUMHUYECKHE CBOWMCTBA
yriaeBoaoB. bruonornueckue pyHKIIUU yrieBOIOB.

Jlunugael.  T'mapodunbsHO-rHApOdOOHBIE  cBoOMcTBA.  Kiaccudukarus
munuaoB. Tpurnuuepuasl, Gochonunuabl, BOCKU, CTepouasl. buomornueckue
¢bynkiuu munuaoB. O61mMe cBOWCTBa OMOIOTMYECKHX MEMOpaH — TEKy4ecTb,
CIIOCOOHOCTh K CaM03aMbIKaHUIO, TIOTYIIPOHUIIAEMOCTb.

Hyxkneunossie kucnotel. JJHK u PHK. CTpoeHre HyKJIEHHOBBIX KHUCIIOT.
Hyxneotunsr. [Mpuamun komminementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitHas crupanb. MecTOHaXOXJICHHE W OHOJIOTHYSCKHE (DYHKIIUU
JAHK. Buasl PHK. ®yukunu PHK B kitetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mojekyiae ATO.
buonornyeckne pynkmun AT®. BoccTraHoBIeHHBIE IEPEHOCYNKH, UX (YHKIIUN
B KJIeTke. /[[pyeue wuykneosuompugocpamor (HTD). CexBenupoBanme J[HK.
Memoovl cenomuxu, mpancKpunmomuKu, nPoOmeoMuKHu.

CtpyktypHas  Owonorusi:  OMOXMMHYECKHME U OMOU3NUYECKHE
UCCIIEIOBAHUSI COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJIEKYII.
Mooenuposanue  cmpykmypvl u  QyHKyuii OUOMONEKYL U UX KOMNIEKCOS.
Komnviomepnwiii  Ousaiin  u  opeanuueckuti CcuHmes OUOMOAEKYI U  UX
HEnpUpoOOHbIX AHATI0208.

JdemoHcTpanumn



Ioptpersr: JI. Ilommur, JIx. VYorcon, ®. Kpux, M. VYwikunc, P.
Opaunknul, @. Canrep, C. IIpy3unep.

Juarpammel:  «PacnpeneneHue XUMHUYECKUX DJIEMEHTOB B  HEXUBOU
npupoze», «Pacnpenenenne XUMHYECKUX 3JIEMEHTOB B )KMBOM MPUPOIEN.

Tabmuuel u cxembl: «lleproguueckas Tabaua XUMHUYECKUX JIEMEHTOBY,
«CTpoeHue MoJeKyIbl BOJbI», «BellectBa B coctaBe opranu3smMoBy, «CTpoeHue
MOJIEKYJIbI Oenka», «CTpYKTypbl O€IKOBOM MOJIEKYJbl», «CTpOEHHE MOJEKYI
yriaeBoaoB», «CTpoeHue MoOJIeKynl JunuaoBy, «HykienHoBble KHUCTOTHIY,
«Ctpoenue monekynsl ATO».

O6opynoBaHue: XuMudeckas 1nocyzia 1 000pyJ10BaHue.

JlabopaTtopHass paGora «OOHapyxeHHMe O€IKOB €  IOMOIIbIO
KayeCTBEHHBIX PEaKLUii».

JlaGoparopnass pabora «lccinenoBaHue  HYKIEHMHOBBIX  KHUCIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTraHU3MOBY.

Tema 5. CTpoenue n QyHKIUM KJICTKH

Tunsl KJIE€TOK: 3yKapuoTHUeckass W mpokapuotuyeckas. CTpyKTypHO-
GyHKIIMOHAIbHBIE 00Pa30BaHUS KIETKH.

Crpoenue mpokapuoTHuecKod kieTku. KieroyHass cTeHka OakTepuil u
apxeii.  OcoOeHHOCTH  CTpOEHUsi  rereporpo@HOl U aBTOTpOQHOMU
NPOKAPUOTHYECKUX KIETOK. MeCTO U pojib MPOKapuoT B OMOIEHO3aX.

Ctpoenre ¥ (QYHKIMOHMpPOBAHME  DYKAPUOTHYECKOW  KJIETKHU.
[Inazmatuyeckas MemOpana (mnasmaniemMma). CTpyKTypa IIa3MaTHYeCKON
MeMOpaHbl. TpaHCHOPT BEHIECTB 4Yepe3 IJIa3MAaTUYECKyld MeMOpaHy:
naccuBHbI (muddy3us, obneruénnas auddysus), aKTUBHBIN (MIEPBUYHBIA U
BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynponumiaemocts MmemOpanbl. Paborta
HATPUN-KAJIMEBOTO HAacoca. DHIOLMTO3: MUHOLUTO3, (HaromuTo3. DK30LHTO3.
Knerounas crenka. CTpykTypa W (QYHKIIMM KIETOYHOMW CTEHKH DPAaCTEHHIA,

rpu0oB.
[uronnasma. IluTo3zoms.  LluTockener.  JIBM)KEHME  IIMTOILIA3MBL.
Opranou bt KJIETKH. OnnomeMOpaHHbIE OpTraHOUbI KJIETKH

sHpomnasMarndeckas cetb (O11C), anmapat ['oab1KH, TU30COMBI, UX CTPOCHUE
u (QyHkuuu. B3anMocBs3b 0JHOMEMOpPAaHHBIX OpPraHoMIOB KieTku. CTpoeHue
TPaHyJISAPHOTO peTukyiyma. Mexanuzm nanpasnenus 6eakos ¢ IIIC. Cunte3
pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ nagkuii (arpanysipHbIN)
SHAOIIA3MaTHIeCKuil peTukyiayMm. CekpeTopHas QyHkius annapara ['ombmku.
Mooudghukayus benxkos ¢ annapame I onvoocu. Copmuposxa b6enkos 6 annapame
Tonvoorcu. TpancnmopT BeHIECTB B KIETKE. BaKyoiaum pacTUTENbHBIX KIIETOK.
Knerounsrii cok. Typrop.

[lonyaBTOHOMHBIE ~OpPraHOWIbI KIETKU: MUTOXOHJIPUHU, IUIACTHUJIBI.
IIpoucxoorcoenue ~ mumoxonoputi  u  naacmuo.  Cumouoeenesz  (K.C.
Mepeoickosckuu, JI. Mapeynuc). CtpoeHne u (QyHKIMH MHUTOXOHAPUN U
wiactu. [lepBuyHbie, BTOPUYHBIC U CIOKHBIE TUIACTUIBI (POTOCHHTE3UPYIOIUX
3YKapuoT. XJIOPOIIACThI, XPOMOIUIACTHI, JICHKOIIACTHI BHICIIINX PACTCHUM.

HememOpannsie  opranouabl  kjnetkn  CtpoeHue U (QyHKIUH
HEMEMOpaHHBIX  OPraHOWJIOB  KJIETKH. Pubocombl.  [lpomesicymouHvle
Puramenmol. MukpounaMeHTbl. AKMuHoGble MUKpopuiameHmol. MbIIICUHBIE
KIIETKU. AKMUHOBble KOMNOHEHMbl HeMblueUHblX KiemoK. MUKpOTpyOOUKH.
Knerounwiit 1entp. CrpoeHue u JBHXKEHUE KIYTUKOB U PECHUYEK.
Mukpotpybouku uurormasmel. llenTpuons. berku, accoyuupoganHvie ¢
Muxpoghunamenmamu u mukpompyboukamu. Momopnvie denxu.



Snpo. Ob6onouKa siapa, XpOMaTHH, KapuoIlja3Ma, sIIPBIIIKA, HX CTPOCHUE
u ¢pyHKuuu. AnepHelil 0eakoBbI MaTpukc. IIpocTpaHCTBEHHOE PacHOIOKEHUE
XpOMOCOM B HHTep(azHOM sdnpe. Iyxpomamun u 2cemepoxpomamun. benku
XpOMaTUHA — TUCTOHBL. /J[unamuxa sodepHoti obonouxku 6 mumose. Aoephbiii
MPAaucnopm.

Knetounsle BikmtoyeHHs. CpaBHUTENbHAas XapaKTEPUCTHKA  KIJIIETOK
AYKapHoT (pacTUTENbHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn

IToptpersr: K.C. MepexkoBckuii, JI. Maprymnuc.

Taobmuier U cxembl: «CTpoeHHE dYKAPUOTHYECKOW KICTKM», «CTpoeHue
KUBOTHOU  KJIeTKW», «CTpoeHHe pacTUTENbHOU  KiIeTku», «CTpoeHue
MUTOXOHAPUNY, «Sapo», «CTpoeHNe MPOKAPHOTHIESCKON KICTKIY.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOTpPENapaThl pacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepUaIbHBIX KICTOK.

JlaGoparopHass pabGora «l3ydyeHue CTpPOCHUS KIETOK pPa3IUYHbBIX
OpraHU3MOBY.

IMpakTuyeckas padora «lI3ydeHue CBOWCTB KIETOYHOW MEMOPAHBI».

JlaGopaTopHas padora «lccrnenoBanue riazMonu3a U JEIUIa3Molid3a B
PACTUTEBHBIX KIIETKAX).

IpakTnueckass padora «V3yueHWe JBMKCHHUS  ITUTOILIA3MBI B
PACTUTEIBHBIX KIIETKAX).

Tema 6. O0MeH BelleCTB M NpeBpAllleHNE JHEPTUHU B KJIETKe

AccUMUIATIAS W JTUCCUMWIIALIMS — JIBE CTOPOHBI MeTaOojm3ma. TuIbl
oOMEHa BEUIECTB: aBTOTPO(PHBIM M TrerepoTpodHBINA. YdacThe KUCIOpoaa B
OOMEHHBIX Tpolieccax. JHEPreTUYecKkoe obOecreueHrue KIETKU: MpeBpalleHue
AT® B o0menHbix mporeccax. DdepMeHTATUBHBIA XapaKTep PEaKIUi
KJIETOYHOTO MeTabonu3Ma. DepMeHThI, UX CTPOEHHE, CBOMCTBA U MEXAHHU3M
nerictBusi.  Kodepmentsl. Otinuuss  QepMEHTOB OT  HEOPraHMYECKUX
KaTajan3aTopoB. benku-akTUBaTOpPhl H  OCNKU-MHTUOUTOPHI. 3aBUCHUMOCTD
CKOPOCTH ()epPMEHTATHUBHBIX PEAKIIUHA OT Pa3IMYHbIX (PaKTOPOB.

[lepBuuHBII CHUHTE3 OpPraHUYECKHUX BeEmIECTB B KieTke. DoTocuHTEs.
Anoxcueennwlil u okcueenHwvll oomocunmes y baxmepui. Ceemocobuparowue
nuUeMeHmsl U NUSMEeHMbl pPeaKkyuoHHo20 yeHmpa. Poib XIIOpOIIacTOB B
npoiecce porocunre3a. CeroBas u TemHoBas dazbl. Pomoovixanue, Cz., Ca u
CAM-munvr  ¢pomocunmesa. IlpogykTuBHOCTH (oTocuHTE3a. Brnmsuue
pasIUUYHbIX (aKTOPOB HA CKOPOCTh (poTocHHTE3a. 3HAUeHUE (DOTOCHUHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUITUPYIOIIHE OaKTEPHH, Kele300aKTepuu, cepoOaKTepru, BOAOPOIHbBIE
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AnaspoOHbie opranu3Mbl. Buasl Opokenus. [IpomykTel OposkeHHsT U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’POOHBIE MHUKPOOPTAHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIE3HEH.

AdpoOHBIE OpraHU3MBI. Orarbl HYHEPTEeTHYECKOTO oOMeHa.
[ToagroToBuTenpHbIN  3Tan. [NHKOIW3 — OECKUCIOPOAHOE pacHICINICHUE
[JIFOKO3BI.

buonornueckoe okucieHNE, WX KJIETOYHOE JIbIXaHue. Posib MUTOXOHApHUIA
B IIporieccax OuMoOJOrHYecKOro  OkuciaeHus. Llukaudeckue  peakiiuu.
OxucnurensHoe (dochopumupoBanue. Ouepeus MeMmMOpanHo20 2epacueHma
npomonos. Cuumes ATD: paboma npomonnoti AT@-cunmassei. IlpenmyiiecTra
a’poOHOro myTHh oOOMEHa BEIIECTB Iepe]] aHa’poOHBIM. D(PPHEKTUBHOCTH
HEPreTUYEeCKOro OOMeHa.



JdemoHcTpanuun

Ioptpersr: [Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
OHnrenerapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmumbst u  cxembl: «DoToCHHTE3», «DHEPreTUUYECKUl O0OMEHY,
«buocuntes 6enkay, «CtpoeHue hepMeHTa», « XEMOCHUHTE3.

O6opynoBaHnue: CBETOBOU MHUKPOCKOTI, o0opyioBaHME TUISt
MIPUTOTOBIICHUS TTIOCTOSHHBIX U BPEMEHHBIX MUKPOITPENAPATOB.

Jlaboparopnass pabGora «l3ydyeHue KaTaqTUTHUUYECKOW AKTUBHOCTH
¢dbepMeHTOB (Ha MpUMEpPEe aMHJIa3bl WIIM KaTajlasbl)y.

JlabopaTopnass padora «l3yueHue ¢GepMEHTATUBHOTO PACIICTUICHUS
NEePOKCHUAA BOJIOPO/ia B PACTUTEIBHBIX U KUBOTHBIX KIETKAX.

JlabopaTtopHas pabora «CpaBHeHHE TIpollecCOB (OTOCHMHTE3a U
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneacrBeHHass HHGOPMALNUSA M peajn3alusa e€é B KJIeTKe

Peakuuu matpuyHoro cuHte3a. [IpuHUIMN KOMIUIEMEHTapHOCTH B
peakIusax MaTpUYHOTO CHHTe3a. Peanmuzaius HaciiencTBEeHHOW WHQoOpMammu.
I'enetnueckuit Kox, ero cBorcrBa. TpaHckpunius — MarpuuHblii cuHre3 PHK.
[IpyHIUIIBI ~ TPAHCKPUIILIMHU:  KOMIUIEMEHTAPHOCTh, AHTUNAPAJUIEIBHOCTD,
acuMMeTpuuHOCTh. Cospesanue mampuunvix PHK 6 sykxapuomuueckoii kiemxe.
Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yyactue TpancnopTtHeix PHK B OuocuuTese
Oenka. YcnoBusi OuocuHTe3a Oenka. KomupoBanue amuHOkucior. Poib
pubocoMm B OmocuHTE3€e Oelka.

CogpemenHvle npedcmasgnenus 0 cmpoenuu 2eHos. Opranuszaius reHomMa y
IPOKApUOT U AyKapuOT. Perynsiuusi akTUBHOCTH I'€HOB y MpOKapHuoT. ['unoresa
onepoHa (®. XKako6, XK. Mano). MonrexynsapHvie mMexanHuzmvl IKCHPeCcCcuu 2eHO8
y aykapuom. Ponv xpomamuua 6 pecynayuu pabomsi ceHos. Perymsius
O0OMEHHBIX MPOIIECCOB B KiIeTKe. KiieTouHbIi romeocTas.

Bupycel — HekneTouHble (OpPMBI KU3HM U OOJUTaTHBIC TApa3UTHI.
CtpoeHre TPOCTHIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTeprodaros.
Kusnennviti yuxn JHK-cooepocawux supycos, PHK-cooepacawux eupycos,
baxmepuogazos. Obpamunas mpancKpunyus, pegepmasa, UHmezpasd.

Bupycubie 3abosneBanHusi dYeloBeKa, JKUBOTHBIX, pactenmit. CIIN/I,
COVID-19, comuanpHble U1 MEIUIIMHCKUE TPOOIEMBI.

buoungopmamura: unmeepayus u anaruz 6orvuiux maccusos («bigdatay)
CMPYKMYPHLIX  Ouonocudeckux oOauuwlx. Hanomexnonoeuu 6 oOuonocuu u
meduyune. Ilpoepammupyemvie  @ynxyuu 6enxos. Cnocobvi docmagku
JIeKapcme.

JdemoHncTpanuun

[Toptpetsr: H. K. Konbuos, 1. . iBanoBCKUI.

Tabmuiel U cxembl: «buocuHTe3 Ocnka», «l'€HETMYECKHH KOI»,
«Bupyce», «baktepuodarm.

IIpakTuueckas padora «Co3anre MOJIeIA BUPYCay.

Tema 8. ’JKusHeHHBbIN HUKJ KJICTKHU

Krnerounsrit 1muki, ero mepuoabl W perymsnus. Wutepdaza m MHUTO3.
OcobenHocTH TMporieccoB, mpoTekaronux B uHTepdasze. [loaroToBKa KIETKH K
nenenuto. llpecunreTnyeckuii  (MOCTMUTOTUYECKHI), CUHTETUYECKUN U
MMOCTCUHTETUYECKUH (TPEMUTOTUUYECKUI) MEPUO bl MHTEP(DA3BI.

Marpuusnsiii cuare3 JIHK — permukanus. [Ipuanunsr permkanun JTHK:
KOMIUJIEMEHTAPHOCTh, TMOJIYKOHCEPBATUBHBIM CHHTE3, AHTHUIIAPAIIIECIBHOCTD.



Mexanusm perunkanuu JJHK. Xpomocombl. Ctpoenue xpoMmocoM. Teaomepsl n

TenoMepaza. XpPOMOCOMHBI HaOOp KIETKH — KapuoTHN. JUMIouaHbIA U
rariouaHbld  HaboOpel XpoMmocoM. ['omosiornuHbie xpomMocowmbl. I[lomoBbie
XpPOMOCOMBI.

Henenne kietku — Muto3. CTagud MUTO3a U NOPOUCXOJAIINE B HUX
npoueccel. Tunel MmuTo3a. Kapuoknnes u nutoknHues3. buosornueckoe 3HaueHue
MHTO3a.

Perynsauust MUTOTHYECKOTO 1UKIIA KIETKU. [IporpamMmmupyemasi kiaetouHas
rudesnp — arnomnTo3.

Knerounoe snpo, xpomocoMbl, GyHKIIMOHAJIbHAS T€HOMUKA. Mexanusmwl
npoaugepayuu, ouggepenyuposku, cmapenus u eubeau kiemox. «l{ughposas
KllemKay — OuounH@opmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanumn

Tabmuipl u cxembl: «KU3HEHHBIN UK KIETKU», «Muto3y», «CTpoeHue
xpomocomy, «Pemnmukanus [JHK».

OGopynoBaHuEe: CBETOBOM MHUKPOCKON, MHUKporpenapatbl: «Mwuto3 B
KJIETKaX KOpEIIKa JIyKa.

JlaGopatopHass  paGora  «lM3yueHue  XpOMOCOM Ha  TOTOBBIX
MHUKpOTpenaparax».

JlabopaTtopHass paGora «HaGmromenwe wmuTo3a B KJIETKaX KOHUYMKA
KOpEIIKa JiyKa (Ha TOTOBBIX MUKPOTIpernapaTax)y.

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpaszue OpraHu3MOB. OJHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTPOEHHS M KU3HENESTEIbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxew, OJHOKIETOYHbIE TpPHUOBI, OIHOKJIETOYHBIC
BOAOPOCIHH, ApyTrue NpoTUcThl. KoJIoHNanbHbIE OpraHU3MBbl.

B3anMocBs3p yacTeii MHOTOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbl U
cucteMbl opranoB. OpraHusM Kak equHoe 1eioe. ['omeocras.

Tkanm pacrenuii. Tumbpl pacTUTENBHBIX TKaHEH: oOpa3oBaTeIbHas,
MOKPOBHAsI, MPOBOJSINAsI, OCHOBHAs, MexaHu4eckasi. OCOOCHHOCTH CTPOCHHS,
GyHKIHN ¥ pacTiofioKeHUs TKaHeH B OpraHax pacTCHHH.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KMBOTHBIX TKAHEH: DIIUTEIINAIbHAS,
COCIMHUTENbHAS, MbIIeYHAas, HepBHAs. OCOOEHHOCTU CTpOeHUS, (PYHKIHUN U
PacIIONOKEHHS TKaHE B OpraHax *KUBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHble W reHEepaTUBHBIE OpraHbl pacTeHuil. Opransl U
CHUCTEMBbl OpPraHOB J>XHMBOTHBIX M 4eJioBeKa. (DYHKIMM OPraHOB M CHCTEM
OpPraHoB.

Omnopa Tena opranu3moB. Kapkac pacrennii. CkenaeTsl OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyKHbIii U BHYTpeHHHI ckeneT. CTpoeHHe U
THUIIBI COCIMHEHUS KOCTEM.

JIBrmokeHne  OpraHu3MoB. JIBHJKEHME OJHOKIETOYHBIX OPraHU3MOB:
aMEOOuHOE, KTYTUKOBOE, PpECHUYHOE. J[BUKEHHE MHOTOKJIETOUYHBIX PACTECHUM:
TPONMU3Mbl M HACTUU. JIBUKEHME MHOTOKJIETOYHBIX >KUBOTHBIX M YEJIOBEKA:
MbIreyHas cucreMa. Peduiekc. CkeneTHbIe MBITIIIBI U UX padoTa.

[Iutanue opranusmoB. llormomieHne BOABI, YIVIEKUCIONO Ta3za W
MHHEPAJIBHBIX BEIIECTB pacTeHUsIMU. [InTaHune >XKMBOTHBIX. BHYTpHUIOJIIOCTHOE
U BHYTPHUKJIETOYHOE THIIeBapeHue. [IuTtaHne NO3BOHOYHBIX KHUBOTHBIX.
Otmenbl  NUIIEBAPUTENBHOrO  TpakTa.  llumeBapuTenbHbIE  KEIE3BI.
[InmeBapurenpHas cucTemMa 4eaoBeKa.



JIlpixanue opraHu3MoB. JIpiIxaHue pacTeHud. JlpIxaHWe IKHUBOTHBIX.
Huddysus razoB yepe3 moBepxHOCTh KiIeTku. KoxxkHoe apixanue. JlpixaTenpbHas
noBepxHocTh. JKabGepHoe U JE€royHoe abixaHue. JIpIXaHWe MO3BOHOYHBIX
KUBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCJIO0XKHEHHE CTPOCHUS JIETKUX
MO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHass cuUcTeMa 4eloBeKa. MexaHu3Mm
BEHTWISILIMU JIETKUX Yy NTUIl U MIICKONUTAIOUX. Perynsauust JbIXaHwus.
JlpIxaTeabHbIe 00BEMBL.

TpaHCIOPT BEWIECTB Y OPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTCHUU.
Tpancnopt BemecTB y XUBOTHbIX. KpOBEHOCHass cucreMa M €€ OpraHsbl.
KpoBeHocHast cucrema NO3BOHOYHBIX KHUBOTHBIX U 4yenoBeka. Cepjie,
KPOBEHOCHBIE COCYIbl U KpoBb. Kpyrum kpoBooOpaimieHus. DBOIIOLMOHHbBIC
YCJIOXHEHUSI CTPOEHHMSI KPOBEHOCHOW CHCTEMBI IO3BOHOYHBIX KHWBOTHBIX.
Pabota cepana u eé perymnsusi.

Beigenenne y opranusmoB. Beigenenue y pacteHud. Beigenenue 'y
KUBOTHBIX. CoKpatuTenbHble Bakyonu. Oprasnbl BblaeneHud. DunbTpaunus,
CeKpelusi W OOpaTHOE BCachlBAHHWE KaK MEXaHU3Mbl pabOThl OpPraHOB
BbiJiesicHUsl. CBsI3b  TOJIOCTH TeJla C KPOBEHOCHOM U BBIACIUTEIBHOU
cucremMaMu. BpijieneHre y TO3BOHOYHBIX >KMBOTHBIX W 4yesjoBeka. [loukw.
Crpoenue u pyHkimonupoBanue HedpoHa. OOpazoBaHKEe MOUH Y YEIIOBEKA.

3anmTa y OpraHu3MoOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii M MHUCTHI MPOCTEHUIIUX. 3alUTa Y MHOTOKJIETOYHBIX PACTEHUHU.
Kytukyna. CpeactBa nacCUBHOM M XMMUYECKOW 3alIUThl. DUTOHITUIBI.

3anmTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpPOBBI M MX MPOU3BOJHBIC.
3amura opranusma ot OosiesHeill. IMMmyHHas cucteMa yenoBeka. KiaeTouHslil u
TyMOpaJIbHbIH UMMYHHUTET. BpoXIEHHBIM U TPUOOPETEHHBIN crieruUIecKuii
UMMYHUTET. Teopusi KIOHaIbHO-celeKTUBHOrO nmMMyHurteTa (I1. Dpaux, ©. M.
bepner, C. ToneraBa). BocnanutenbHble OTBETHI OpraHu3sMoB. Poiib
BPOXKIEHHOTO UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUIA.

Paznpaxxumocte W perynsauus |y opraHusMoB. Paznpaxumocts |y
OJHOKJIETOYHBIX OpraHu3mMoB. Takcucel. Pazgpaxumocte u perynsuus y
pactennii. PocToBbIE BelIECTBA U UX 3HAYCHHUE.

HepBuasi cucrema u pednekTopHasl peryisius y >XUBOTHBIX. HepBHas
cucteMa M €€ OTAENbl. OJBOJIOLMOHHOE YCIOKHEHHE CTPOEHUS HEPBHOMU
CUCTEMBI Yy >KMBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX.
Pednexc u pediiekropHast gyra. be3yciioBHbIC B YCIOBHBIE Pe(ICKCHI.

['ymopasibHas peryssanus U SHAOKPUHHAs CUCTEMA )KMBOTHBIX U YEJIOBEKA.
JKene3pl H>HOOKPUHHOM CUCTEMBI W WX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3aumocBs3b HEpBHOW M SHIOKPUHHOW cucTteM. [ umotamamo-runodusapHas
cucTeMa.

JdemoHncTpanumn

[Toptper: U. I1. I1aBinos.

Tabnuier u cxembl: «OIHOKIECTOYHBIE BOJOPOCTNY», «MHOTOKIETOYHBIC
Bojopociny, «baktepumny», «lIpocreitmney, «OpraHbl HBETKOBBIX PACTEHUII»,
«CucteMbl OpraHoB [O3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKOMbIX», « Tkanu pacteHuit», «KopHesbie cucteMbl», «CTpoeHue cTeds»,
«CTpoeHue JMCTOBOW IIACTUHKUY», « TKaHM KUBOTHBIX», «CKEIEeT yeaoBeKay,
«ITumeBapurenbHas cucrema», «KpoBeHOCHas cucrema», «J/lpIxarenbHas
cuctema», «HepBHas cucrema», «Koxa», «MplmeuyHas  cHCTEMaAY,
«BblmenuTtenbHas cucteMay, «OHIAOKpPUHHAA cucTeMay, «CTPOCHUE MBIIIIBIY,
«MmmyHutery, «KumedHonosocTHeie», «CxemMa THTaHHUS  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI MO3BOHOYHBIX JKHBOTHBIX», «CTpO€HUE THUIAPBI»,



«Ctpoenue mianapun», « BHyTpeHHee CTpoeHHe J0XKIeBOro uepss», «HeppHas
cuctreMa pwid», «HepBHas cucrema gsarymku», «HepBHas cucrtema
npecMbikatonuxcsi», «HepBHas cuctema nTuny», «HepBHas cuctema
MIekonuraroumx», «HepBHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl OJJHOKIETOYHBIX
OpraHMW3MOB, MHKpOTMpenaparbl TKaHEW, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIMH
HAaCEKOMBIX, UTJIOKOXKHUX, )KUBBIE IK3EMIUIIPhl KOMHATHBIX PACTCHHM, repbapun
pacTeHUl pa3HBIX OTAEJIOB, BIAXHBIE TMpEMapaTbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIMU OECHO3BOHOYHBIX KUBOTHBIX, CKEJET YeJIOBEKa,
o0opyAoBaHWE MJii JEMOHCTPAlMUd IOYBEHHOTO M BO3JYIIHOIO IHTAHUS
pacTeHuil, paculeIUIeHHs] Kpaxmajia U OelIKOB MoJ AeiicTBUEM (HEPMEHTOB,
o0opyAoBaHWe Il JEMOHCTpAIMU OIBITOB MO HW3MEPEHUIO KU3HEHHOU
€MKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHbIX JABWIXKCHHUM, MOJIETHU TOJOBHOTO
MO3Ta pa3InYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTEeHUI».

JlaboparopHasi pabora «3ydyeHue TKaHEe KUBOTHBIX).

JlaGopaTopHas padora «/I3yueHre opranoB IBETKOBOTO PACTEHUS.

Tema 10. PazmHoXeHHe H pa3BUTHE OPTaHU3MOB

@®opMbI pa3MHOXKEHUSI OPraHU3MOB: Oecrofioe (BKIII0Yasi BEreTaTUBHOE) U
nojioBoe. Buael 6ecnioioro  pa3MHOXKEHUS: TOYKOBAaHUE, CHOPYJISLIUA,
¢dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe pazmHoxeHue. [lonoBbie KIETKH, WM rameThl. Meio3. Ctaauu
menosa. IloBenenune xpomocom B Menose. KpoccuHrosep. buosormueckuit
CMBICJI M€103a 1 MOJIOBOTO mporecca. Melo3 U ero MecTo B JKM3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzapoaspiiieBoe pa3zButue. ['ameroreHe3 y KuUBOTHBIX. [lomoBbie
xene3pl. OOpa3zoBaHWME M pa3BUTHE IMOJOBBIX KiIeTOK. CrepMarorenes W
ooreHe3. CTpoeHue MONOBBIX KIETOK.

OmnogoTBOpeHrne M SMOPHOHAIBLHOE pa3BUTHE KUBOTHBIX. CHOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEeHE3). DMOpHUOIOTHS —
HayKa O Pa3BUTUU OpPraHu3MoB. Mopghozene3z — oOna u3 2nasHvix npoodiem
ambpuonoeuu. Kouyenyus mopgoeenos u moodeau mopgozeneza. Cramuu
AMOpHOTeHe3a KUBOTHBIX (HAa mpumepe Jarymku). JpoGnenue. Twurmsl
npoonenus. /lemepmunupoganHoe U HeOepMUHUPOBAHHOe  OpobJieHue.
bracmyna, muner 6a1acmyn. OCOOCHHOCTH JIPOOJICHUS MJIICKOIMMTAIONIHX.
3apojpllieBble  JUCTKH (TacTpyisiuus). 3akiajJka OpraHoB U TKaHEW U3
3apOJBIIIEBBIX JIMCTKOB. B3anMHOE BIMSIHME YacTedl pa3BUBAIOLIETOCS
3apojpiiia (AMOpUOHANIbHAS UHAYKIMS). 3aKIaJKa MIaHa CTPOEHHUS KUBOTHOIO
KaKk pe3yibpTaT HEepPapXUUYECKUX B3aUMOJECUCTBHM TI'€HOB. BriusdHue Ha
AMOPHUOHATHHOE PA3BUTHE PA3IUYHBIX (DaKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue xuBoTHBIX. [locToMOpuonaneubeiii mepuoa. Ilpsimoe u
HempsiMmoe pas3BuTue. PasButue ¢ Meramopdo3oM y OECMO3BOHOYHBIX W
MMO3BOHOYHBIX JXMBOTHBIX. bHONOrHYeckoe 3HA4YE€HHE NPSIMOTO U HEMPSIMOTO
pPa3BUTHSA, UX pacpOCTpaHEHUE B npupoie. Tumbl pocta )KUBOTHBIX. DaKTOPHI
peryjsiliik  poCcTa KUBOTHBIX U uyeioBeka. CTagud MOCTAIMOPUOHAIBHOTO
pa3BUTHUA Y )KUBOTHBIX U yenoBeka. [lepuoasl onTorenesa uenoreka. Crapenue
U CMEpPTh Kak OUOJIOTUYECKUE MPOLIECCHI.

Pasmuoxenue u passutue pacrenuil. 'ameroput u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuid. OOpa3zoBaHue CIOp B Mpolecce Meio3sa.
l'amerorenes y pacteHuil. OIUIOAOTBOPEHUE U PA3BUTUE PACTUTEIBHBIX



OpraHu3MoB. J[BOifHOE OIIOIOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue
Y Pa3BUTHE CEMEHMU.

MexaHu3Mbl pETyJsLMU OHTOI€HE3a Y PACTCHUMN U )KUBOTHBIX.

JdemoHcTpanuun

[Toptpersr: C. I'. HaBamun, X. llneman.

Tabmunel u cxembl: «BeretatuBHOe pazMHOXeHUe», «Tumbl OGecrnonoro
pa3MHOXKEHUS», «Pa3zMHOXKEHHE XIaMHUIOMOHAAb», «Pa3MHOKEHUE IBIJICHBI»,
«PazmMHOXkeHue  ruapel», «Meno3», «XpomocoMbl»,  «l'ameroreHes,
«CTpoeHue SAUIEKIETKH U CIIepMaTo30u1a», «OCHOBHBIE CTAaJIUH OHTOTCHE3A,
«lIpssmoe m Hemnpsamoe pasButue», «Pa3BuTue MalcKoro xyka», «PasButue
capanun», «Pa3Buthe nArymku», «JIBOHHOE OIUIOJIOTBOPEHUE Yy IIBETKOBBIX
pactenuit», «CTpoeHHE CEeMSIH OJHOJOJBHBIX W JBYJOJBHBIX PACTECHHII»,
«KV3HEHHBIN 1THUKI MOPCKOM KamycTol», <«JKU3HEHHBIH LMUKI MXay,
«OKW3HEHHBIN UMK NAOPOTHUKAY, < KU3HEHHBIN UK COCHBIY.

O6opynoBaHuEe: CBETOBOM MHUKPOCKOII, MUKpPOIpENapaThl SUIEKICTOK U
CIIEpMAaTO30MI0B, MOJIeNb «I MK pa3BUTHUS JIATYIIKW.

JlaGoparopHass pabGora «l3ydyeHue CTpOCHHUSI TMOJIOBBIX KIJIETOK Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

IIpakTuyeckass padora «BbIsBIECHHE MPU3HAKOB CXOJACTBAa 3apPOABIIICH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopHass pabora «CTpOEHHME OpPraHOB Pa3MHOXKEHUS BBICIIUX
pacTeHun».

Tema 11. I'eHeTHKa — HAyKa 0 HACJEACTBEHHOCTH W M3MEHYHMBOCTH
OPraHM3MoB

Hctopus craHOBIEHUS U Pa3BUTHS TEHETHKUM Kak Hayku. PabGoter I
Menpnens, I'. ne ®pusza, T. Moprana. Posib 0Te4eCTBEHHBIX YUEHBIX B Pa3BUTHU
renetuku. Pa6otel H. K. Komnbriora, H. U. BaBunosa, A. H. benosepckoro, I'.
J. Kaprnieuenko, 10. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TE€HETHYECKHE TIOHATUA M CHMBOJIBL. | OMOJIOTHYHBIE
XpOMOCOMBI, aJIJIEbHBIE T'€HBI, aJbTEPHATUBHBIC NPU3HAKU, JOMHHAHTHBIN U
PEIECCUBHBIN TPHU3HAK, TOMO3UTOTa, T€TEPO3UT0Ta, YUCTAs JIMHUS, THUOPHUIBI,
reHotur, (enotun. OCHOBHBIE METOJbl TEHETUKH: THOPUIOIOTHUUECKUM,
IUATOJIOTUYECKUIA, MOJIEKYJISIPHO-TEHETUYECKHUM.

JdeMoHCTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basuiios, A. H. benosepckuit, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckmii.

Tabmuiel u cxembl: «MeToAbl TeHETUKNY, «CXEeMBbI CKPEITUBAHUS.

JlabopaTopHass padora «/[po3oduima Kak OO0BEKT TEHETHYCCKUX
HCCIIETIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. llepBeiii 3akoH MeHaenss — 3aKOH
eauHooOpa3usi rUOpUIOB TMepBOro mnokoJyieHus. [IpaBuwio JTOMHUHUpPOBAHUS.
Bropoii 3akoH MeHaensa — 3aKOH paclieruieHus Npu3HakoB. LluTonornueckue
OCHOBBI MOHOTHOPHUIHOTO CKpelMBaHusl. [ Mmore3a 4yucToThl ramer.

AHanmzupyroniee CKpELIUBaHUE. [TIpomMexyTOUHBIN Xapakrep
HaclienoBaHus. Pacuienienrne npu3HakoB IPU HETIOJHOM JIOMUHUPOBAHUU.
JNuruOpuaHoe ckpemuBanue. Tpertudt 3akoH MeHaenss — 3aKoH

HE3aBUCMMOTO  HACJIEIOBaHMUS  NPU3HAKOB.  LluTONMOrmuyeckue  OCHOBBI
JUTUOPUIHOTO CKPEUIUBAHMSL.



CuemnieHHoe  HacienoBaHue  npusHakoB. PabGotet  T. Moprana.
CuenneHHoe HacIEJOBAHUE T'E€HOB, HAPYIICHUE CLEIUICHUS MEXIYy T'€HaMH.
XpOoMOCOMHasi TEOpHUsI HACJIEACTBEHHOCTH.

I'eneTuka nosa. XpOMOCOMHBINM MEXaHU3M ONPEAEICHUS o1a. AyTOCOMBI
A TIOJIOBBIE  XPOMOCOMBI. ['OMOraMe€THbIM Y  TE€TEPOTraMeTHBIA  TOJL.
['eneTnueckas CTpyKTypa IIOJOBBIX XpomocoM. HacnemoBaHue mpHU3HAKOB,
CLICIIJICHHBIX C IIOJIOM.

['enotunn kak wnenoctHas cucrema. llmernoTrponuss — MHOKECTBEHHOE
nericTBue reHa. MHOXKECTBEHHBINM asuienn3M. B3amMmojeincTBue HeallleJIbHBIX
reHoB. KommiiementapHocts. Onucras. [lonmumepusi.

['eHeTMUECKHIT KOHTPOJIb Pa3BUTHSL PACTCHUMU, )KUBOTHBIX M YEJIOBEKA, a
TakKe (PU3HOJOTHUECKUX MPOIIECCOB, MOBEJACHUS U KOTHUTUBHBIX (DYHKIIHM.
I'eHeTnueckne MeEXaHU3MBI CHMOMOICHE3a, MEXaHW3MBblI B3aMMOJCHCTBUS

«XO3MH — TMapa3suT» M «XO3IMH — MHUKpOOMOM». ['eHeTHdeckue acreKThl
KOHTPOJISI U U3MEHEHHUs HAClIeICTBEHHON MH(OpPMAIIMU B MOKOJEHUSAX KIETOK U
OpraHU3MOB.

JdemoHcTpanumn

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

Tabmuupsl u cxembl: «llepBblii U BTOpOI 3akoHbI Mengens», «Tpernii
3akoH  Mengens»,  «AHanm3upylomee — ckpemuBaHuey, — «Henomnoe
JOMHUHHUpOBaHUE», «CIIEJIEHHOE HAaclel0BaHWE NPU3HAKOB Y JPO30(HUIBI»,
«l'enetuxka mnoma», «Kapuorun yenoBeka», «Kapuotun apo30Quib»,
«Kapunotun nrTump», «MHOXKECTBEHHBIN —aenusm», «BzaumonencrBue
TE€HOBY.

O6opynoBanue: MoOeNb [JIsi JAEMOHCTpAIlMM 3aKOHOB €IMHO0Opa3us
rUOpUIOB TIEPBOTO TMOKOJICHHS W pACHICTUICHUS TPU3HAKOB, MOJIEIb JUIs
JEMOHCTPAallMd 3aKOHA HE3aBUCHMOI'O HACJIEAOBAaHMS IPU3HAKOB, MOJEIb IS
JEMOHCTpPALMU CLEIJICHHOTO HACJIeIOBaHUs IIPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpomnpemnapart: «Jpo3odumnay.

IIpakTuyeckass padora «M3ydeHwe pe3ylbTaTOB MOHOTHOPHIHOTO
CKpEIIUBaHUS Y APO30(PUITBI».

IlpakTuyeckass padora «l3yueHue pe3yabTaToB JIUTHOPUIHOTO
CKpEIIUBaHUS Yy APO30(PUITBI».

Tema 13. 3aKoHOMEpPHOCTH H3MEHYUBOCTH

BzaumoneiictBue reHotuna u cpeasl npu (hopmMupoBaHud (GEHOTHIIA.
N3menunBoCcTh npu3HAKoB. KaueCcTBEHHbIE M KOJWYECTBEHHBIE IIPU3HAKHU.
Buapl ”3MEHUMBOCTH: HEHACIICICTBEHHAS U HACJIECACTBEHHAS.

MopaundukannonHass HM3MEHYHBOCTh. Ponb cpensl B (OpPMHUpPOBAHUU
MOAU(PUKAITUOHHOM U3MEHYUBOCTH. Hopma peakuuu [IpU3HAKa.
Bapuanmonnsiii psng u BapuauuonHas kpupasi (B. Horanncen). CpoiicTBa
MOAU(PUKAIIMOHHON H3MEHYHUBOCTH.

I'enoTunnueckasa NU3MEHYUBOCTD. CBoiicTBa T€HOTUITNYECKOU
W3MEHYMBOCTH. BHABI TEHOTHIIMYECKOM W3MEHYHMBOCTH. KOMOWHATHBHAA,
MYTallMOHHAS.

KomOuHaTnBHasT M3MEHYMBOCTH. Meio03 W IOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHON W3MEHYMBOCTH. PoOJIb KOMOWHATUBHON W3MEHUYMBOCTH B
CO3JIJaHUH TeHETHYSCKOr0 Pa3HO00pa3us B IpeIesiax OJTHOTO BUA.

MyTanoHHas M3MEHYMBOCTh. BHabl MyTamui: reéHHble, XPOMOCOMHBIE,
reHomHble. CHOHTaHHBIE W HMHAYLUUPOBAHHBIC MyTallUMU. SnepHble U
nuTorUIaZMaTuueckue Myrtanud. (ComMaTuyeckhue U TI0JIOBbIE  MYTAallUM.
[TprymHBI BOBHUKHOBEHUSI MyTaluid. MyTareHsl 1 UX BIUMSHUE HA OPTraHU3MBL.



3aKOHOMEPHOCTM MYTAallMOHHOTO MpOLEcca. 3aKOH TOMOJIOTMYECKUX PSAJIOB B
HacnencTeeHHou namMeHunBocty (H.U. BaBunos). BHesniepHas nu3MeHYUBOCTD U
HACJIEACTBEHHOCTb.

Onucenemuxa u INUCEHOMUKA, POIb ONUSEHEMUYECKUX (HaKmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMO8.

JdemoHcTpanumn

IToptpertsl: I'. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabmumplt u  cxembl: «Buasl usMmeHuuBoct», «MoaudukanronHas

U3MEHYUBOCTHY, «KomOunatuBHas U3MEHYUBOCTH, «Meito3»,
«OmnonorBopenuey, «l'eHernueckue 3abojeBaHUsT  4YelloBeKay, «Buabl
MYyTaL».

O6opynoBaHue: )KUBBIC U TepOApHBIC PK3EMILUIAPHI KOMHATHBIX PACTCHUH,
pucyHnku (potorpadun) KUBOTHBIX C PA3TUUYHBIMU BUJIAMU U3MEHYMBOCTH.

JlaGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOAU(GUKAIITMOHHON HW3MEHUUBOCTH. [locTpoeHue BapuallMOHHOTO psia U
BApUAIMOHHOW KPUBOW».

IIpakTuueckass padora «Mytanuu y Jnpo3oduibl (Ha TOTOBBIX
MUKpOTpenapaTax)».

Tema 14. I'eHeTHKA Ye10BEeKA

KapuoTtun yenoseka. MexayHapoiHas mporpaMMa HMCCJIEA0BaHUS T€HOMa
yejgoBeka. MeTonbl HM3y4YeHUsS TEHETUKU 4YEJIOBEKAa: T'E€HEAJOTHYECKUM,
OJIM3HELOBBIN, IIMTOT€HETHYECKUH, MOMYJISILIMOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TEHE THYECKUH. CoBpemMeHHOE OnpeeeHNe reHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM UHUCIIE€ C MOMOIIBIO
[1I1P-anamu3a. HacneacTBeHHble  3a0ojeBaHMs  4ejloBeka. I GHHBIE U

XPOMOCOMHBIC Oose3Hu YCJIOBCKA. bone3nu C H&CHGI[CTBGHHOI\/JI
MpeaApacCIiOIOKCHHOCTBIO. 3HayeHHue MG,IIHHHHCKOﬁ T'CHCTUKHU B
mpeaoTBpalliCHUN U JICUCHHUU I'CHCTUYCCKHX 3a00J1€BaHMI YEJIOBEKA. MGILI/IKO-
T'CHCTHUYCCKOC KOHCYJIbTUPOBAHUC. CTBOIOBBIC KJICTKH. [Tonstue

«TEHETUYECKOTO Tpy3a». OITHYECKHE AaCMeKThl HCCIEeNIOBaHUNW B 00JacTu
pPEOAKTHPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue GakTOpbl MOBHIIIEHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKa K
¢uznueckoMy M XMMHUYECKOMY  3arpsi3HEHHUIO  OKpYXKAloIIell  Cpenbl.
I'eneTnyeckast mpeapacnoa0KeHHOCTh YEJIOBEKA K aTOJIOTHSIM.

JdeMoHCTpamuu

Tabmump! 1 cxembl: «KapruoTur denoBekay, «MeToIbl N3yUYeHHS TEHETUKHU
yenoBekay, « eHeTndyeckue 3a001eBaHUS YEIOBEKAY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIN3 POJIOCIOBHONY.

Tema 15. Centekuusi opraHusMoB

JlomecTuKkamusi U celeKuus. 3apoKJICHHE CEJEKUUH W JOMECTUKALMU.
VYuyenue H. W. BaBunoBa o lLleHTpax MNpOUCXOXKIAEHUS W MHOrooOpaszus
KYJIbTYPHBIX pacTeHuil. Poip cenekuuu B CO31aHUH COPTOB PACTEHUHN U MOPOJ
#&UBOTHbIX. CopT, mNopojaa, IWTaMM. 3aKOH TOMOJIOTUYECKHX PSIJ0B B
HaciaeAacTBeHHOM wm3MeHumBocth H. WM. BaBmioBa, ero 3HadyeHue i
CEJIEKIIMOHHON padoTHhl.

Mertoasl cenekuMOHHOW paboThl. MCKycCTBEHHBIH OTOOpP: MAacCOBBIM U
WHIWBUYaJbHBIM.  OJTambl  KOMOWHAIIMOHHOW  cenekiuu.  VcmbelTaHue
MPOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUITY C TOMOIIBIO OICHKU
(deHoTuUIa MOTOMCTBA U OTOOP MO FEHOTUNY ¢ momolibio aHanu3a JIHK.

NckyccTBeHHBI ~ MyTareHe3 Kak METOJl CEJIEKIMOHHOW  padoThI.
PaguanmoHHbli W XHMWYECKMH MYyTareHe3 Kak HWCTOYHUK MyTalud Yy



KyJbTYpHBIX (hOpM OpraHu3MoB. Vcmonb30BaHHE T€HOMHOTO PElaKTUPOBAHUS
1 MeToa0B pekomOuHaHTHBIX JIHK 115 mosyyeHus ucxogHOro matepuania ajis
CEJIEKIIMH.

[Tonyuenue MOJUTLIOUIOB. BuayrpuBunoBas rudpuIn3aIus.
bnuskopoacTBeHHOE — CKpeluBaHue, WM  UHOpuaAuHT. HepoacTtBeHHOE
CKpelllMBaHue, WK ayTOpuauHr. ['erepo3uc u ero nmpuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rubpuaunzanus. [lpeononenue Gecrionus
MEXBHUJIOBBIX THOPUIOB. JOCTHMIXKEHUSI CENEeKIMU PACTCHUH U KUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHue U U3yYEHHE F€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUI
U UX JUKUX pOAWYEH IS CO3/JaHUST HOBBIX COPTOB U THOpPUIIOB
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp. H3yuenue, coxpanenue u ynpasieHue
2CHEeMUYECKUMU  pecypcamu  CeNbCKOXO3AUCMEEHHbIX U NPOMbICIO0BBIX
HCUBOMHBIX 6 UYENAX YIYYULeHUS CYUWeCcmByIouux U CO30aHUs HOBbIX NOpPOO,
JUHULL U KPOCCO8, 8 MOM HYUCIe C NPUMEHEHUEM COBPEMEHHbIX Memo008
HAYYHbIX UCCIe008aHUL, NePed08bliX udel U NepCneKmMuGHbIX MeXHON0UU.

JdemoHcTpanumn

[Toptpersr: H. Y. Basunos, 1. B. Muuypun, I'. /1. Kapneuenko, II. II.
JIykpanenko, b. JI. Acraypos, H. bopnoyr, /1. K. bensies.

Tabmumer u  cxembl: «lleHTpBl TPOUCXOXKIEHUS W MHOr00Opasus
KyJbTYPHBIX PAacTEHHI», «3aKOH TOMOJIOTUYECKHX PSIJ0B B HACJIEIACTBEHHOMU
U3MEHYMBOCTHY», «Metoasl cenekmun», «OtrnanéHHas TUOPUAM3ALIUSIY,
«MyTtarenes».

JlabopaTopHas padora «l3yueHHe COpPTOB KYyJIbTYPHBIX pPACTECHUU U
NOPOJ JOMAITHUX JKUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikekypceusi «OCHOBHBIE METOABI M JOCTHXKEHUSI CEJIEKUUU PACTEHUN H
KUBOTHBIX  (HAQ  CEJIEKIIMOHHYIO  CTaHIUIO, IUIEMEHHYI0  (Qepmy,
COPTOMCTIBITATEBHBIM YYaCTOK, B TEIUIMYHOE XO34KMCTBO, B JaOOpPaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAasA OMOJI0TUsA

OOBEKThI, UCTIONB3yeMble B OMOTEXHOJIOTUH, — KJIETOYHBbIE M TKAHEBBIC
KyJIbTYpbl, =~ MHKPOOPraHU3MBbI, = HUX  XapaKTEpUCTUKA.  TpaaulmoHHAas
OMoTexXHONOTHA: XJIeOONMeYeHne, TMOAyuYeHUEe KHUCIOMOJOYHBIX MPOAYKTOB,
BUHOAENHE. MukpoOuonoruueckuii cunre3. OOBEKTHl MHKPOOHMOIOTHMUYECKHUX
TexHojorui. [Ipon3BoacTBO O€Ka, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TeXHOJOTMHA U MHCTPYMEHTOB II€J€HANPABICHHOTO W3MEHEHHUS
U KOHCTPYMPOBAHHS TE€HOMOB C LEJIbI0 I[OJY4YEHUsS OPraHU3MOB H HX
KOMIIOHEHTOB, COAEPKAIINX HE BCTPEUAIOIIHNECS B IPUPOJI€ OMOCUHTETUUECKUE
My TH.

Knerounas nnxxenepus. MeTonsl KyJbTypbl KJIIETOK U TKAHEH PACTEHUU U
KUBOTHBIX. KpuoOGanku. ComaTtudeckas rUOpUIAM3AIMS W COMATUYECKUU
smOpuorene3. Mcmonp3oBaHue rariou0B B CENEKIUU pacTeHuil. [lonyuenue
MOHOKNIOHAIbHBIX anmumen. Hcnonvzoeanue  MOHOKIOHATbHBIX u
NOJUKTIOHATIbHBIX  aHmumen 6 meduyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIUsT ~ SWIIEKIETOK W KJIOHHUPOBAaHWE  KUBOTHBIX.  MeTop
TPaHCIUIAHTALUU SJIEP KIETOK. TexHonocuu 0300posieHus, Kyibmusuposanus u
MUKDOKAOHANbHO20 PA3ZMHONCEHUS CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoOMOCOMHasi W Te€HHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€éHa U
koHcTpyupoBanue  pexomOuHanTHbix  JHK.  Cozdanue  mpamnceennwix



opecanHu3mos. JIOCTMKEHUS W IEepCIEKTUBBI XPOMOCOMHOW H T'€HHOWU
MHXEHEPHUH. DKOJIOTMUYECKUE U ITUYECKHE MPOOJIEMbl TEHHON MHKEHEPUH.

Menuuunckue OuorexHonoruu. IloctreHomHas nudpoBas MeAUIMHA.
[MI[P-nuarnoctrka. MeTaOOJIOMHBIA aHaIU3, TEHOLICHTPUUECKUN aHaIu3
[IpOTEOMa YeJIOBeKa I OLICHKU COCTOSIHUS €ro 340poBbs. lMcnosnb3oBaHue
CTBOJIOBbIX KJeTOK. TapretHas Ttepanus paka. 3D-OuomnxeHepust s
pa3paboTKu (yHIaMEHTAJbHBIX OCHOB MEIULMHCKUX TEXHOJOTUH, CO3JaHus
KOMIIJIEKCHBIX TKaHEW COYETaHHEM TEXHOJOTUH TPEXMEPHOro OMONMPUHTUHTA U
ckaddonauHra s peleHus 3a1a4d NepcoHaIn3uPOBAaHHON MEIUIIMHBI.

Coznianre BEKTOPHBIX BaKIMH C LENbI0 00ecrieueHns] KOMOMHUPOBAHHOM
3amuThl 0T Bo30ynureneit OPBU, yctanoBieHHE MOJNEKYISIPHBIX MEXaHU3MOB
¢ynxumonuposanust PHK-cogepkamux  BUpYCOB, BBI3BIBAIOIIUX  0CO00
OIacHbIe 3a00JIEBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabmuupt u  cxembl:  «Mcmonb30BaHHE ~ MUKPOOPraHU3MOB B
OPOMBILIJIEHHOM  NPOU3BOACTBE», «KierouHas wuHxkeHepus», «l'eHHas
UHKEHEPUSD.

JlaboparopHas padora «l3ydyeHne o0bEKTOB OMOTEXHOIOTUI.

IIpakTHyeckas padora «llonyueHre MOITOYHOKHUCIBIX IPOLYKTOB.

IKckypeusi «bHOTEXHONOTUs — BaKHEWINAs MPOU3BOJIUTENBHAS CHUJIa
COBPEMEHHOCTH (Ha OMOTEXHOIOIMYECKOE IPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxkxaenue U pa3BuTHEe 3BOJILNMOHHBIX NMPEACTABJICHUN B
Oomosioruu

OpomonmonHas teopuss Y. JapBuHa. IlpeAnochlIKM BO3HUKHOBEHUS
napBuHuA3Ma. JKU3Hb 1 Hay4yHas JaedaresbHoCcTh Y. JlapBuHa.

JBuwxymue cwibl 9Bomounu BugoB 1o Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTh PAa3MHOXEHUS OPraHU3MOB, HACJIEICTBEHHAs W3MEHYUBOCTb,
O0opb0a 3a CylecTBOBaHHE, €CTECTBEHHBIN U NCKYCCTBEHHBIN OTOOD).

Odopmnenne cunTeTnueckoit teopuu s3Bommooruu (CTD). HelirpanbHas
Teopusi dBomtonud. COBpEMEHHas HBOJIIOIMOHHAS Ouosiorusi. 3HadYeHHE
HBOJIIOIMOHHONW Teopur B (HOPMHUPOBAHUM €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa.

JdeMoHCTpanuu

[Toptpetsi: Apucrorens, K. JIunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
KroBwe, Y. Hapsun, C. C. UetBepukos, . 1. IlImansraysen, [x. Xonaein, /.
K. benses.

Tabmuuer 1 cxembl: «Cuctema sxkuBoil mpupoasl (mo K. Jlunuerwo)y,
«JlectHunia xuBBIX cymiectB (mo Jlamapky)», «Mexanusm GopMHpPOBaHUA
MPUCTIOCOOJICHN y pacTeHu W >KUBOTHBIX (o Jlamapky)», «Kapra-cxema
mapumpyta nyremectsus Y. Jlapsuna», «Haxonkm Y. [dapBunay», «Dopmsl
O0oprOBI 32  cymectBoBaHue», «llopombr romyOei», «MHoroobpasue
KyJIbTypHBIX (GopM KamycTbl», «llopoabl AgomamiHuUX MKUBOTHBIX», «(Cxema
oOpa3zoBanus HOBBIX BuAOB (mo Y. Jlapsuny)», «Cxema COOTHOIIEHUS
JBIKYIIUX CHJI 3BOJIOLNNY», «OCHOBHBIE TMOJOKEHUSI CUHTETUYECKOW Teopuu
ABOJIOLIMI.

Tema 2. MUKPO3BOJIIOLMSA U €€ pe3yJIbTaThl

[Monynsiuus kKak »3ieMeHTapHas eauHuna »3Bostolnu. CoOBpEeMEHHbIE
METOJ[bl OIIEHKH TE€HETHYECKOro pa3HOooOpa3us M CTPYKTYpPbl MOIYJISIIHM.



N3menenne reHodOHAA MOMYISUMUM KaK dJEMEHTapHOE SBOJIOLIUOHHOE
sBJIeHUE. 3aKOH reHeTudyeckoro pasHoBecus Jx. Xapnau, B. BalinOepra.

DOneMeHTapHble (PaKTOpbI (ABMKYIIUE CHUJIbI) 3BONIOUUUA. MyTanuOHHBIN
npouecc. KomOuHaTuBHas u3MEHYMBOCTh. [Jlpeil) reHoB — ciydaiiHble
HEHANpABJIICHHBIE W3MEHEHMsI 4YacTOT ajieled B mnonmysinusax. Oddekr
ocHoBatensl. Ippexm Oymouinounozo zcopaviuka. CHUdNCEHUE 2eHemU4ecKo2o
pasnoobpasus: npudunsl u cireocmsusi. Ilpossnenue sghghexma opetigpa 2enos 6
oonbwiux u  maneix nonyaayusax. Murpauun. M3onsuus  nomyJsLMAnA:
reorpadudeckas (MpoOCTpaHCTBEHHAs ), OMoJIorHuecKas (pernpoayKTUBHAS).

EctecTBeHHBI1 0TOOp — Hampapisiomui (aktop 3BodOUUUA. DOpMBI
€CTEeCTBEHHOT0 O0TOOpa: JBIKYIIMM, CTAOWIM3UPYIOIIUNA, pa3pbIBAIOIIUAN
(nu3pynTuBHbIN). [lonoBoit 0T60p. BO3HMKHOBEHNE U 3BOMIOIUS COIMAIBHOIO
MOBEJICHUS )KUBOTHBIX.

[IprcnocoONIEeHHOCTh OPraHu3MOB KaK pe3yibTaT MHUKPOIBOJIOLMH.
Bo3HukHOBEHHE  TIPUCMIOCOOJICHUH Yy  OpraHu3MoB.  ApomMopdo3bl H
U0 anTaIuu. [Tpumepsr MPUCIIOCOOICHU I y OpraHU3MOB:
mMopdorornyeckue, ¢GU3MOIOTUYECKHE, OMOXUMHUYECKHE, TOBEJICHUECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kxputepuum u cTpykTypa. BumooOpazoBaHue Kak pe3ysibTaT
MUKpO3BOJONMHU. M3omsuust — kitoueBor ¢gakrtop BugooOpazoBanus. [lytu u
CriocoObI BUJI000pa30BaHUS: aJUIONAaTPUIECKOE (reorpaduueckoe),
CUMIIATPUUECKOE  (IKOJIOTMUYECKOE), «MTHOBEHHOE»  (MOJMIUIOMAN3ALINS,
rubpuan3zanus). J[muTeasHOCTh IBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3mMbl GOpMUPOBAHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponbp »BomOIMOHHONW OWONOTMM B pa3palOTKE Hay4YHBIX METO/OB
coxpaHeHus: 6nopa3zHo0Opa3usi. MUKPOIBOIIONUS U KOIBOJIOIMS Mapa3uToB U
uX Xo3sieB. MexaHuzMbl (OPMUPOBAHUSL YCTOMYMBOCTH K AHTUOMOTHKAM W
criocoObl OOPHOBI C HEH.

JdeMoHCcTpamuun

[Toptpetsl: C. C. YeTBepukos, 3. Malip.

Tabmumer 1 cxembl: «MyTalmoHHasT HU3MEHYMBOCThY, «llomynsmuonHas
CTpyKTypa Buma», «Cxema TIposBICHHS 3aKkoHa Xapau—BainOepray,
«/IBMKyIllMEe CHUJIBI HBONIOLMHNY, «DKOJOTMYECKas W30JSLMS MOMYISIUN
ceBaHCKOH (hopenm», «I'eorpaduyeckast N30JALIMS JTUCTBEHHHUIBI CHOMPCKON 1
JUCTBEHHULbI 1aypcKoi», «llomynsMoOHHbIE BOJIHBI YMCIEHHOCTU XUIIHUKOB
U KepTB», «Cxema NeHCTBUSA €CTECTBEHHOro oTOopay, «Dopmbl GopbOBI 3a
cyliecTBoBaHuey», «MHaycTpuanbHbld MenaHu3M», <« KUBBIE HCKOIIaeMBbIE»,
«ITokpoBuTEnbCTBEHHAsI OKpacka >KMBOTHBIX», «lIpemymnpexnaromias okpacka
KUBOTHBIX»,  «Dusmonmornueckue  agantamun»,  «lIpucmocoOiaeHHOCTH
OpPraHU3MOB U €€ OTHOCHUTEIBHOCTBY», «Kpurepun BHAa», «Buabl-IBOMHUKN,
«Ctpyktypa BHma B mpuponue»,  «CmocoObl  BHI000pa30BaHUS»,
«["eorpaduyeckoe BUJI000pa30BaHue TpEX BUJIOB JIAHJBIIIE,
«IKOJOTMYeCcKOe BU000pa30BaHUE BUJIOB CUHUID, «IloNUIIIONIbI pacTeHUiI»,
«KamnycTHO-peieUHbI THOPUIY.

O6opynoBanue: TepOapuy pacTeHHH, KOJUICKIIMM HACEKOMBIX, dydela
NTULl U 3BEpel C MpUMEpPAMHU PaA3JIMYHBIX MPUCHOCOOIEHUHN, dyyena NTULl U
3BEpeil pa3HbIX BUJIOB, TepOapuu pacTeHUN OJU3KUX BUJIIOB, 0OPA30BaBLIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHass paGora «BbisiBIeHHE M3MEHUMBOCTH Yy OCOO€H OJHOTO
BUJIAY.



JlabopaTtopnas padora «lIpucnocoOneHuss OpraHusmMoB M  UX
OTHOCHUTENbHAS 1IEJIECO00PA3ZHOCTDY.

JlabopaTtopnas padora «CpaBHeHHE BHJIOB MO MOP(OIOTHYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3Boaouus U €€ pe3yJbTaThl

Metonbl u3ydeHus: MakposBoitouuu. [lageoHTonoruyeckue MeTOAbI
u3ydeHus: spoirouuu. Ilepexomgnsie (opMbl U (PUIOTEHETHUYECKUE PSJIbI
OpraHU3MOB.

buoreorpaguueckue mMeroasl uyueHus 3Bosonuu. CpaBHeHUE (Piiopbl U
dbayHbl MaTEpUKOB M OCTPOBOB. buoreorpaduueckue obnactu 3emiau. Bunbi-
SHAEMUKHU U PEJIUKTHI.

OMOpHOJIOTUYECKHE U CPABHUTEIbHO-MOP(OJOTUYECKUE  METObI
U3Y4YEeHHs] HBOJIIOIMU. ['eHeTHuecKre MeXaHHW3Mbl 3BOJIOIHMH OHTOreHe3a U
NOSIBJICHHSI SBOJIOLMOHHBIX HOBIIECTB. ['OMOJOrMYHBIE U aHAJOTUYHbBIE
opranbl. PyaumenTapHble opranbl U aTaBU3Mbl. MOJEKYJISIpHO-T€HETUYECKHE,
OMOXMMHUYECKHE W  MAaTeMAaTHUYeCKUe  METOJbl  HM3YYEHHS  DBOJIOLHUH.
['omonoruunsie reHbl. COBpeMEHHbBIE METObI MOCTPOCHUS (PUIOreHETHUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTallMX U IBOJIIOIUSI TEHOMOB.

OO6mue 3aKOHOMEpPHOCTH (TpaBuja) JBOMOUMH. [lpunyun cmeHwvl

@yHKYuULl. HeobOpatumocTs HBOJIIOIUH. AnantuBHas paauanusi.
HepaBHOMEPHOCTH TEMITOB YBOJIIOIUH.
JdemoHcTpanumn
[Toptpetsr: K. M. Bap, A. O. Koanesckuii, @. Mromiep, 3. [ 'ekkenb.
Tabmuuel U CXEMBbI: «DuUIOreHeTUYECKU  psAx  JIOHIaan»,

«Apxeonrtepukcy, «3Bepo3yobie siepb», «Creronedans», «PuHnoGUTH,
«CemeHHBIE TMANOPOTHUKWY, «buoreorpapuyeckue 30HB 3emuuy, «lpeid
KOHTHHEHTOBY», «Penuktb», «HauanpHble cTaauu 3MOPUOHANBHOTO Pa3BUTHUS
MO3BOHOYHBIX JKMBOTHBIX», «l'OMOJOTMYHBIE W AHAJIOTUYHBIE OPraHbD),
«PynumeHThsl», «ATaBU3MBIY, «XpPOMOCOMHBIE HAOOpHl  dYeloOBEeKa W
muMnan3e», «['JIaBHble HampaBiIeHUs IBOJIONHNY, «OO0IIHEe 3aKOHOMEPHOCTH
SBOIOLIMM.

O6opynoBaHue: KOJUICKIIMU, TepOapuu, MYJSHKA HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISI)KA TOMOJIOTUYHBIX, AHATIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB
Y aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3sBuTHE )KU3HU HA 3emuie

Hayunble rumote3pl mpoucXokAeHUsi *KU3HU Ha 3emse. AOHOreHes u
nancnepmusi.  JloHayuHble — TPEACTaBICHUS O  3apPOXKICHUM  KU3ZHU
(kpeannonusM). ['unmore3a MNOCTOSIHHOTO CaMO3apOXKACHUS JKU3HH U €€
onpoBepxkenne omnbitTamu  D. Pemm, JI. Cnamrannanm, JI. ITlacrepa.
[IpoucxoxieHre KU3HU U aCTPOOUOIIOTHSI.

OcHOBHbIE  3Tambl  HeOpraHuyeckod  sBomouuu.  [lmaHerapHas
(reosioruyeckasi) 3BOJIONHUA. XUMUUYECKass HSBOJIONMS. AOWOTCHHBIM CHUHTE3
opraHuyeckux BeulecTB U3 Heopranudeckux. OmbiT C. Mumnepa u I'. HOpu.
O6pazoBanne noauMmepoB u3 MoHomepoB. KoanepBatHas rumnore3a A. .
Onapuna, runore3a mnepBuuHoro OynboHa Jk. XonjgeiHa, reHeTuyeckas
runote3a . Mémnepa. Pubo3umbr (T. YUek) u rumoreza «vupa PHK» V.
['unGepra. ®opmupoBanrne MeMOpaH M BOSHUKHOBEHHE MPOTOKIICTKH.

Uctopus 3emnu u Metonpl €€ uzydeHus. Vckomaemble OpraHWYeCKHUE
octatku. ['eoxponosioruss u e€ MeroAsl. OTHOcHUTENbHAsT W aOCOJIIOTHAas
reoXpoHoJIOTHs. ['e0XpOHOIOrUYecKas 1IKaia: 30HbI, 3pbl, IEPUOIbI, FSTTOXH.



HauvanpHble 3Tambl opraHuyeckor 3BOMIOLMU. llosBIeHHEe U 3BOMIOLUA
MEPBBIX KIETOK. DBOMIONMS MeTa0onn3Ma. BO3HUKHOBEHHNE NIEPBLIX IKOCUCTEM.
CoBpeMeHHBbIE MUKPOOHBIE OHOIUIEHKM KakK aHajor TMEpBBIX Ha 3emiie
cooOmectB. CTpoMaTonuThl. [IpoKapuoOThl U 3YKapHUOTHI.

[Ipoucxoxnenue AYKapHoT (cumOuoreHes). DBOJIIOLMOHHOE
MPOUCXOXKAECHUE BUPYCOB. [IpOMCXOXKI€HME MHOTOKJIETOYHBIX OpPraHU3MOB.
Bo3HHKHOBEHHE OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATaIbl SBOJIOIUHU BBICIINX pacTeHUuil. OCHOBHBIE apoMOP(O3EbI
pacreHuii. Bpixox pacreHuin Ha cymy. [losiBiieHue CIIOpOBBIX pacTeHUM WU
3aBoeBaHMe uMHU cymu. CemeHHble pacTeHus. [IponMcxoxaeHHe IBETKOBBIX
pacTeHU.

OcHOBHBIE ATAllbl PBOJIIOIMU KUBOTHOTO MHUpa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. BeHyckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIGHUE COBPEMEHHBIX
TunoB. IlepBbie XOpAoBble KUBOTHbIE. JKU3HHL B BOJE. BOJIOIUS
no3BoHOUHbIX. [Ipoucxoxzaenne ampubuit u pentuwiuid. [Ipoucxoxnenue
MJIEKONUTAOMMX u nTull. [lpuHnun kiarodeBoro apomopdosza. OcBoeHue
0ECI03BOHOYHBIMU U TTO3BOHOYHBIMHU KUBOTHBIMHU CYIIIH.

PasButre xu3HM Ha 3emile MO 3paM U NEPHOJAM: apxeil, MpoTepo30il,
najeo3oM, Me3030M, KaihHo3oi. OOmas xapakTepucTuka KiIuMara u
reoJyiornueckux mpoueccoB. [losiBneHne M paciBeT xapaKTEpPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCIOBUS U BIMSHUAE HAa Ta30BbIM COCTaB aTMOC(HEPHI.

MaccoBbie BEIMUPAHUSI — HKOJIOTHYECKHE KPHU3UCHI TTpouuioro. [IpuduHel
U CJEACTBHUS MACCOBBIX BbIMUpaHUU. COBPEMEHHBI HKOJOTMYECKUN KPHU3HUC,
ero ocooennoctu. [IpoGiema coxpaneHus 6nopaznoobdpaszusi Ha 3emiie.

CoBpemeHHasi cucTeMa OpraHnueckoro Mupa. [IpuHIUIbI KIaccudukanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuun

IToptpetsr: @. Pean, JI. Cnamnannanu, JI. ITactep, M. 1. Meunukos, A.
N. Onapun, [Ix. Xoagein, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumpe! u cxemsl: «Cxema onbiTa @. Penny», «Cxema onbita JI. IlacTepa
0 U3YYEHUIO CaMO3apoXIeHus Xu3Hu», «Cxema ombita C. Mwmiepa, I
HOpu», «3T1anbl HEOPraHMYECKON HBOIIOLNNY, «['€OXpPOHOIOTHYECKas IIKAIa,
«HauvanpHple STambl OpraHuyeckod HBomoIUu», «Cxema oOpa3oBaHUS
yKapuoT myTéM cumOuoreHesa», «Cucrema >XKUBOM Tpupoabl», «CTpoeHue
BUpyca», «ApoMopdo3bl pacteHuit», «PuHHOPUTHY, «OIHOKIETOYHBIC
BOJIOpociny, «MHOrOKJIETOUHbIE BoOAOpoCHnW», «Mxu», «llamopoTHUKWY,
«l'onocemenHble pacTeHUus», «Opranbl IBETKOBBIX pacTeHHi», «Cxema
pPa3BUTHS JKUBOTHOTO MHpPa», «ApoMopdo3bl KUBOTHBIX», «lIpocrteitmmue,
«KumeunonosnoctHeie», «llnockue uepBu», «YUneHuctoHorue», «PbIObI»,
«3emHoBOSIHBIeY», «lIpecmbikaromuecs», «llTumpy, «MIIEKOMUTAIOLIIAEY,
«Pa3BUTHE KU3HU B apXEUCKOU 3pe», «Pa3BuTHE XU3HU B IPOTEPO30UCKOU
ape», «Pa3zBuTMe KU3HM B TANEO30MCKOM 3pe», «Pa3BuTHe KHU3HU B
Me3030HCKOl 3pe», «Pa3BuTHE KU3HU B KaWHO30MCKOU 3pe», «CoBpeMeHHas
CHCTEMA OPTaHUYECKOTO MUDPAY.

O6opynoBanue: Tepbapuy pPACTCHUN PA3IMYHBIX OTACNIOB, KOJUICKIIUU
HACEKOMBIX, BJAXHbBIE MpenapaTbl JKUBOTHBIX, PAaKOBHHBI MOJUIKOCKOB,
KOJUICKIIMH WIJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX XMBOTHBIX, Yydyeja NTUL H
3BE€pEH, KOJUIEKIMM OKaMEHEJIOCTEH, TOJIE3HBIX MCKOIMAEMBIX, MYJSDKH
OPraHN4YECKUX OCTATKOB OPraHU3MOB.



BupryanbHasa Ja0opatopHast padora «MoaeaupoBaHUE OINBITOB
Mumiepa—tOpu 1o  u3ydeHHIO A0MOT€HHOIO CHHTE3a OpPraHMYEeCKUX
COEIMHEHUI B MEPBUYHOU aTMOcheper.

JlabopaTopHas padora «l3yueHrne u onmMcaHue HCKOMAEMBIX OCTATKOB
IPEBHUX OPTraHU3MOB).

IIpakTnueckas padora «lI3yuenne ocoOEHHOCTEH CTpOEHUs paCTEHUMU
Pa3HBIX OTHEIIOBY.

IIpakTnueckas  padora  «/3yueHue  OCOOEHHOCTEHl  CTPOCHUS
ITO3BOHOYHBIX JKHBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BeKa — AaHTPOIOIeHe3

Pa3znensl u 3agaun aHTpOnonorud. MeTopl aHTPOIIOJIOTHH.

CraHOBIIEHHE NPEICTABICHUIN O MMPOUCXOKICHUH YEIOBEKA. Penurno3neie
B033peHUs. COBPEMEHHBIE HAYYHBIE TEOPHUU.

CxoxncTBo uyenoBeka € KMBOTHBIMM. (CHCTEMAaTHYECKOE IOJIOKEHHE
yenoBeka. CBUIETENbCTBA CXOACTBA YEJIOBEKA C )KMBOTHBIMHU: CPaBHHUTEJIBHO-
Mopdororuyeckue, AMOPUOJIOTHYECKHE, ($u3H0I0r0-0MOXMMHUYECKHE,
noBefeHyeckre. OTIM4YMs 4YelOBeKa OT JKUBOTHBIX. IIpsAMoxoxkzaeHue u
KOMIUJIEKC CBA3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOrO MO3ra U BTOPOU
CUTHAJIbHOUN CUCTEMBI.

JBuwxymue  cuwibl  (dakTopel) — aHTPOINOreHe3a:  OMOJOTUYECKHE,
couuanbHblie. COOTHOIIEHHE OMOJOTUYECKMX M COLMAJIbHBIX (PAKTOPOB B

aHTPOIOTeHE3e.
OcHoBHBIEC cTaguu aHTponoreHesza. PanHue yenoBekooOpa3Hbie 00€3bsHbI
(MpOKOHCYIIBI) M paHHHE TOHTUABl — OOIIME TPEIKH YeTOBEKOOOPa3HbIX

00e3bsiH U JIIOJIe. ABCTpPaJIONUTEKH — JIBYHOTHE TNpelKH jtofed. Yemosek
yMENbIi, MEpPBblE M3TOTOBJIEHUS OpyAHi Tpyna. UenoBek NpAMOXOASIIUN H
NEepBbI BBIXOA JroJel 3a mpeaensl Adpuku. YemoBek renaenbOepreckuil —
oOlui MpeaoK HeaHAEePTaIbCKOrO YeJIOBEeKa M YeJoBeKa pa3syMHOTro. YenoBek
HEaHJEepPTaIbCKUI KaK BHJ JIFOJIEM XOJIOAHOIO KinMara. YenoBek pa3yMHbIN
COBPEMEHHOI'O THUIIA, JACHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 32
npenenamu Adpuku. [laneoreneTruka u maaeoreHOMUKA.

DBOJIONKSA COBPEMEHHOTO YelloBeKa. EcTecTBeHHBIN 0TOOp B MOMYJISALIHUSIX
genoBeka. MyTallMOHHBIN mporiece B noauMopdu3M. [TonmyisiuoHHbIe BOTHBI,
npeiid reHoB, Murpanus U «3pdEKT OCHOBATENIS» B MOIMYJISAIHUIX COBPEMEHHOTO
YeJ0BeKa.

Yenoseueckue pachl. IloHstue o pace. bonbiine pachl: €BpoOIneouHAsS
(eBpasmiickasi), aBCTpaJlO-HErpPOUJIHAS  (PKBAaTOpUAlbHAs), MOHIOJIOUIHAS
(a3uarcko-amepukaHckas). BpeMs u myTu pacceneHusl YeloBEeKa MO IUIaHETE.
EnuHcTBO yenoBeuecknx pac. HayuHas HECOCTOSTENBHOCTh  pacu3Ma.
[TprcnioCOOIEHHOCTh YeNOBeKa K pPa3HBIM YCIOBHUSM OKPYXAIOUIEH Cpebl.
Bnusinue reorpaduyeckoit cpenbl W apeiia TEHOB Ha MOPQOJIOTHIO H
(U3HOIOTHIO YEITOBEKA.

MexauciuIuIMHapHbie  METONbl B (U3MYECKOor  (OMOIOTHYECKOH)
AQHTPOIIOJOTHHU.  DBOJIOIMOHHASA  AHTPOMOJOTHS W  MaJCOAHTPOIOJIOTHUs
YeJI0BEUECKUX MOoNyJsinuid. bruoconnanbHble UCCIE0BAHUS NPUPOABI UETOBEKA.
HccnenoBanne KO3BOMOUNUKA OMOJOTUYECKOTO U COLMATILHOTO B UETIOBEKE.

JdemoHcTpanumn

[Toptpetsr: Y. lapsun, JI. JIuku, A. S. Poruackuit, M. M. I'epacumos.

Tabmunbl W cxeMbl: «MeToabl aHTPOMOJIOTHU», «[ OJOBHOW MO3T
yesnoBeka», «YenoBekooOpa3Hbie 00€3bsiHBDY, «CKeNeT 4eloBeKa M CKEJeT
muMIan3e», «PyIuMeHTsl U aTaBU3MBbI», «J[BUXKYIIME CHIIBI aHTPOIOTEHE3ay,



«IBOJIOIIMOHHOE JIPEBO YEIOBEKa», «ABCTPATIONUTEK», «YEIOBEK yMEIbIii»,
«Henosek mnpsaMoxonsumuin», «JleHucoBckuii yenmoBek» «Heannepranbipiy,
«KpomanboHuib», «Ilpenku yenoBekay, «ITambl BOJIONUU YyeToBeKkay, «Pachl
YEJIOBEKAY.

O6GopynoBaHue: MYJSIKHM OKaMEHEIIOCTEHW, MpeaMEeTOB MaTepHalbHON
KyJIbTYphl TPEIKOB YeNoBeKa, penpoaykuuu (dororpadum) KapTUH C
MUQOJIOTUIECKUMH U OUOJEHCKUMHU CIOKETaMU TMPOUCXOXKJICHHS 4YeJIOBEKa,
doTorpadu HaXOJOK HMCKOMAEMbIX OCTATKOB 4YEJIOBEKa, CKEJIET YeJIOBEKa,
MOJIeIb Yeperna 4YelIOBeKa M ueperna MIMMIaH3e, MOJEIb KUCTH 4YeJIOBEKa U
KHCTH IIMUMIIaH3€, MOJICJIM TOpCca MPEAKOB YEIOBEKa.

JlabopaTtopnas pabGora «M3yueHue oCOOECHHOCTEH CTpOEHHUs CKeleTa
YEJIOBEKA, CBSI3AHHBIX C MPSIMOXO0XKICHUEM .

IIpakTnueckass padora «l3yueHue IKOJOTHYECKHX  aJanTarui
YEJIOBEKAY.

Tema 6. Jxkosiorusi — Hayka 0 B3aMMOOTHOLICHHUSIX OPraHU3MOB M
HAJOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apoxzieHre W pasBuTHE dKojoruu B Tpyaax A. I'ymOGonbara, K. @.
Pynwe, H. A. CeBepuoBa, 3. I'ekkensa, A. Tencnu, B. H. Cykauésa. Pa3znensr u
3a1a4u 3K0JIoTuH. CBS3b DKOJIOTUU C IPYTUMH HAyKaMHU.

Mertoasl skonorun. [loneBbie HaOMOACHUSA. DKCIIEPUMEHTHI B SKOJIOTHH:
IpUPOJHbIE W JlabopatopHble. MojenupoBaHue B JKOJIOTUUA. MOHUTOPUHT
OKpY’KaroIIel CpeIbl: TIOKAJIbHBIN, pErHOHATBHBIN U TJI00aTBHBIIH.

3HaueHUE DOKOJIOTUYECKMX 3HAHWM 1  4YeJIOBeKa. KOJOTHYECKOe
MHUPOBO33pEHUE KaK OCHOBA CBSI3€M 4eloBedecTBa ¢ Npupoaoil. PopMupoBaHue
AKOJIOTUYECKOH KyIbTYpbl U 3KOJOTHUECKON I'PaMOTHOCTH HACEIJICHHUS.

JdeMoHCcTpamuun

[Toptpersl: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBeprios, 3. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabnuuel u cxemsl: «Paznensl sxonorun», «Metoasl skonoruny», «Cxema
MOHUTOPHHIA OKPYXAIOIIEH Cpeb».

JlaGoparopHass  paGora  «/3yueHne  METOJOB  DKOJOTMYECKUX
HICCIJICTOBAHUN.

Tema 7. Opranu3mbl U cpeia 00UTAHUS

Okonoruyeckue  (HakTopel U 3aKOHOMEPHOCTH  HMX  JCHCTBHS.
Kiaccudpukarnuys skomoruueckux (GakTopoB: aOHOTHYECKHE, OHOTHYECKHE,
anTponorennsie. O01IMe 3aKOHOMEPHOCTH JACHCTBUS HKOJIOTHYECKUX (PaKTOPOB.
[IpaBuno wmumaumyma (K. Iopenrens, ). Jlubux). ToiepaHTHOCTH.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue Qakropbl. CBeT Kak 3Koyorudeckuii ¢akrop. [lerictBue
Pa3HBIX YYACTKOB COJTHEYHOT'O CIIEKTPa HA OPraHU3Mbl. DKOJIOTUYECKUE TPYIIIbI
pacTeHHUl W >KMBOTHBIX MO OTHOLIEHHIO K cBeTy. CurHaibHasi pojib CBETA.
doTonepruoan3M.

Temneparypa kak skonormdeckwii Qakrop. [ledicTBue TemrepaTypsl Ha
opranu3msbl. [loMKunOoTepMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. JBPUTEPMHBIC
U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak sxomormueckuit (paxtop. IlpucmocoOneHus pacteHui K
MoI/Iep KaHui0 BOIHOTO Oananca. Knaccudukamus pacTeHUi MO0 OTHOIICHUIO K
Bojie. [IpucnocoOsieHnst >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenbl oOUTaHUsT OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3/YyIIIHAS, TOUBEHHAs,
IyOMHHAs TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3HKO-XUMUYECKUE



OCOOCHHOCTU cpel OOUTaHHs OpraHu3MoB. [IpucnocoOsieHHsi OpraHUu3MOB K
KU3HU B Pa3HBIX Cpeliax.

buonornueckue putmbl. BHemHue W BHyTpeHHUE PUTMBI. CyTOUHBIE U
rofinuHbie puT™Mbl. [IprCOCOOIEHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM
YCJIOBUM KU3HMU.

XKuzuennsle ¢Gopmbl opraHuzmoB. [loHsiTue o KuU3HEHHOU (opme.
Kusznennole QopMbl pACTCHHUUN: JEPEBBbS, KYCTApHUKH, KYCTapHUYKH,
MHOTOJICTHHE TpaBbl, OJHOJETHHUE TpaBbl. JKU3HEHHBIE (OPMBI >KHUBOTHBIX:
TUAPOOHOHTHI, T€OOMOHTHI, a3pOoOHOHTHL. OCOOEHHOCTH CTPOEHUs M 00pasa
KU3ZHHU.

buotnyeckue  Qakropsl. Buugbl  OMOTHUECKMX  B3aMMOJEHCTBUNA:
KOHKYpPEHIIMS, XHUIHUYEeCTBO, cuMOno3 u ero ¢Gopmel. Ilapasutusm,
Koomepalus, MyTyajlu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HAXJICOHUUYECTRO).
Herpoduueckue B3aumopeicTBus (tonuueckue, dhopudeckue, hadbpuueckue).
3HaueHUe OMOTHMYECKUX B3aMMOJICUCTBUU MJI CYIIECTBOBAaHUS OPTaHU3MOB B
cpene ooutanus. [TpuHIUTT KOHKYPEHTHOTO UCKITIOYEHUS.

JdemoHcTpanumn

Tabmumpl 1 cxeMmbl: «Okosorudeckue (akrtopel», «CBETOBOW CHEKTPY,
«IKOJIOTUYECKHUE  TPYMIbl  KUBOTHBIX TIO  OTHOIICHUIO K  CBETY»,
«TennokpoBHbIE KUBOTHBIEY, «XO0JIOAHOKPOBHBIE YKUBOTHBICY,
«Du3noI0rnUecKue aganTaiuy XKUBOTHBIX», «Cpebl 0OUTaHUsS OPraHU3MOBY,
«buonornueckue puTMbB», «Ku3HeHHBIE (OPMBI pacTeHui», «Ku3HEHHbBIE
(bOpMBI KUBOTHBIX», «IKOCHUCTEMA IMIUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCcTeMa
XBOWHOrO Jeca», «lenn mnutaHus», «XumHudectBoy, «llapasutuzmy»,
«Konkypenuus», «Cumo6mo3», «KoMMeHncanuzm.

OobopynoBanue: repbdapun pacTeHUl M >KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIMSHUIO PA3IUYHBIX JKOJIOTMYECKUX (HAKTOPOB, TepOapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOIOOUBBIC, TEHEIIOONBBIE U
TEHEBBIHOCIMBBIE  KOMHATHbIE  pacTeHus, TepOapuM U KOJUIEKLIHUU
TETIJIOJIFOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMUMBBIX PACTEHHM, dydena MTHIl U
3Bepel, repOapuu pacTeHHWH, OTHOCAMIUXCSA K TurpoduTaMm, Kcepoduram,
Me30(huTaM, KOMHATHBIE PACTEHHUS JAHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX,
OOUTAIOIIMX B Pa3HBIX Cpellax, repOapui U KOJUJIEKIIMA PACTEHUH U KUBOTHBIX,
o0JagaronMX YepTaMy MPUCIIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIOBUN
KU3HU, TepOapuu U KOJUICKIIMU PACTEHUHN U KUBOTHBIX PA3TUYHBIX KU3HEHHBIX
GbopM, KOJUIEKIIMM >KUBOTHBIX, YYAaCTBYIOIIUX B PA3IUYHBIX OHOTUYECKUX
B3aUMOJICHCTBUSX.

JlabopaTopHasi padora «BbisiBiacHHE TPUCITIOCOOJICHHH OPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbIsiBiaeHHE TPHUCIIOCOOIICHHI OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlaGopaTtopHas pabora «AHaToMHYeCKHME OCOOCHHOCTH pPACTCHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ixosi0orust BUA0B U MONMYJISIIIMH

DKOJIOTMYECKHE  XapaKTepuUCTHUKH  mnomyisauuu.  llomymamums — kak
Omostormueckas cucrema. Poinbs HEOJHOPOTHOCTH cpeibl, (hr3nIecKuX 6apbepoB
U OCOOEHHOCTEH OWOJOTMH BHUIOB B (POPMUPOBAHWHM TPOCTPAHCTBEHHOM
CTPYKTypbl nonyisanuil. OCHOBHbIE MOKAa3aTeNW TMOMYISUUA: YUCICHHOCTb,
IJIOTHOCTh, BO3pacTHas M MOJIOBAsl CTPYKTYpPa, POKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIHSI.



OKkosloruyeckass ~ CTpykrypa  monyysanuua.  OneHka — YMCIEHHOCTH
nonynAnuu. JlmHamuka Nnomnyinsauuu U e€ peryaauusd. buotuyeckuil noTeHnual
nonyysiuu.  MogenupoBaHue JAMHAMUKU nomynsuud.  KpuBele  pocrta
YUCJICHHOCTU Tonynsuuu. KpuBble BbDKHBaHUS. Peryisiuus 4YHCIEHHOCTH
NOMyJSUMA: poJib (DAKTOPOB, 3aBUCAIIMX M HE 3aBUCALIUMX OT IUIOTHOCTH.
DKOJIOTMYECKHE CTpaTteruu BUAOB (r- u K-ctparerun).

[Tonsitue 06 3komoruueckor Humie Buaa. Mecroobutanue. MuoromepHas
Mozenb dKojnornyeckor Humu Jx.M. XaruynHcoHna. Pa3mepsl 3KOJIOrMYecKon
Huu. [loTeHnnanbpHas U peanu3oBaHHAS HULIN.

Bun xak cucrema nomynsnmii. Apeansl BUAOB. BUIBI U MX KU3HEHHBIE
CTpaTErnH. JKOJOTHUYECKNE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TOBEJACHUS M MUIpalMil >KUBOTHBIX. buosormyeckue
WHBAa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

IToptper: Ix. 1. XaTunHCOH.

Tabmuupl W cXxeMbl: «DKOJOTMUECKHE XapaKTEePUCTUKU TOMYJISILIHI,
«IIpocTpaHcTBEHHass CTpPyKTypa mnonyiusuun», «Bo3pacTHele mnmpaMuabl
nonyanun», «CKOPOCTh 3aCEleHHs] MOBEPXHOCTH 3EMJIM  Pa3IMYHBIMU
opranuzMamMmny, «Mogenb s3kosiorndueckort Humu k. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIINH )KUBOTHBIX.

JlabopaTtopHass paGora «lIpucnocoOneHuss CeMsH pacTeHH K
PacCeNCHUIO».

Tema 9. Jkos0orusi coo01ECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranm3MoB. buorieHo3 u ero crtpykrypa. CBs3U MEXIy
OopraHu3MaMu B OUOIIEHO3E.

OkocucreMa Kak oTkpbiTas cuctema (A. JIx. Tencnu). @yHKIIMOHAIBHbBIE
OJIOKM OpraHU3MOB B HKOCHUCTEME: MPOJYILEHThl, KOHCYMEHTBI, PEIYLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOuoTruueckue OJIOKHU
skocucteM. [louBbl M mibl B 3KocucTeMax. KpyroBopoT BEmIECTB M IOTOK
SHEPI'UM B SKOCHUCTEME.

OcHOBHbIE  TIOKa3aTenu JKOocUCTeMbl. buomacca W IPOIYKIHUS.
DKOJOTUYECKUE MUPAMUIBI YUCEN, OMOMACCHI U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @aykmyayuu.
HampaBiennsle 3aKkOHOMEpHBIE CMEHBI COO0IECTB — cyKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCMM M HMX MPUYUHBI. AHTPOIOTE€HHBIE BO3JICHCTBUA Ha
cykneccuu. KimmakcHoe coobmiectBo. buopasnHoobpasme u  monHOTa
KpPYroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHble 3KOCUCTEMBI. JKOCUCHEMbl 03EP U peK. IKocUcmembl Mopeu
U oKkeanog. Ikocucmemvl myHOp, J1eco8, Cmenel, nyCmbolHb.

AHTpPOIIOreHHBIE 3KOCHCTEMBI. ArposkocucreMa. ArpoueHo3. Paznmuuuns
MEXKY aHTPOIIOT€HHBIMU U MPUPOIHBIMU SIKOCUCTEMAMMU.

VYpboskocuctembl. OCHOBHbIE KOMIOHEHTHI ypOoskocucteMm. ['opoackas
dnopa u ¢dayna. CunanTponm3zanus ropoickoil ¢dayHsl. buomornyeckoe u
X034iCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH dbopmupoBaHus OCHOBHBIX B3aMMOJICCTBUI
OpPraHM3MOB B JKocucTeMax. Porv kackaonoeo s¢gexkma u  6udos-
s0upuxamopos (knouesvix 6u008) 8 hynkyuoruposanuu sxocucmem. Ilepenoc
DHEPIMM W BEIIECTB MEXKIY CMEKHBIMM DKOCHCTEMaMHU. Y CTOMYUBOCTH
OpPraHu3MOB, TMOMNYJAIMA W O3KOCUCTEM B YCIOBHUSX €CTECTBEHHBIX H
AHTPOINIOT€HHBIX BO3EHCTBUMN.



Mexanusmvl  6030euicmeus  3a2pA3HEHUNl  pPASHLIX — MUN08  Ha
CYOOp2AHUBSMEHHOM, — OP2AHUSMEHHOM, NONVIAYUOHHOM U  IKOCUCHEMHOM
VPOBHAX,  OCHOBbL  IKOJIO2UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20
6030eticmausi. MeTonoI0oTusl MOHUTOPUHIA €CTECTBEHHBIX M aHTPOIMOT€HHBIX
KOCHUCTEM.

JdemoHcTpanumn

[Toptper: A. JIx. Tencnn.

Tabmuupr u  cxembl: «CTpykTypa  OWOLIEHO3a»,  «IDKOocucTeMa
TUPOKOJIUCTBEHHOTO necay, «IKocucTema XBOWHOTO Jecay,
«DyHKIIMOHATILHBIE TPYIIBI OpPraHu3MOB B 3Kocucreme», «Kpyrosopor
BEIIECTB B »JKocucteme», «llemn mnurtanus (macTOuIHAs, JACTPUTHAS)Y,
«IKOoJOoTHYeCcKas MUpaMuaa YUces», «IKOJIOruIecKas mupamMuga OMoMacchly,
«JKonoruueckas nupamujaa sHeprun», «OOpasoBanue OonoTay, «llepBuuHas
cykueccus», «BoccraHoBieHue Jjeca mocie moxapa», «IKOCUCTEMa 03epay,
«ArponieHo3», «KpyroBopoTr BelIeCTB MU TOTOK DJHEPrUU B arpoleHO3e»,
«IIpumepsl ypOOIKOCUCTEMY.

O6GopynoBaHnue: repbapuu pacTeHUM, KOJIJIEKIIMM HACEKOMBIX, dYyuesa
NTUIl U 3Bepel, repoapuul KyJIbTYPHBIX U JIUKOPACTYIIUX PACTCHUMN, aKBapUyM
KaK MOJIEJIb DKOCUCTEMBI.

IIpakTuyeckas padora «3yuenue u onvcanue ypo0o3KOCUCTEMBI».

JlabopaTopHasi pa6ora «/3ydeHue pazHooOpa3us MEJIKUX IMMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX.

IKCKypcusi «IKCKypcHsi B THUIWYHBIA OuoreoneHo3 (B 1yOpasy,
Oepe3HsK, eTbHUK, HA CYXOI0JIbHBIN UM TOMMEHHBIN JYT, 03€PO, OOJIOTO)H.

IKCKYypeHsl «DKCKYpCHSl B arpodKOCHUCTEMY (Ha TOJie WJIM B TEITUYHOE
XO03SMCTBO)».

Tema 10. buocdepa — rinodajabHasi IKOCHCTEMA

buocdepa — oOuieruianerapHas 00ojiouka 3eMJid, II€ CYIIECTBYET WIIU
CylllecTBOBaja >Xu3Hb. Pa3BuTue mnpencraBieHuit o Ouochepe B Tpymax O.
3tocca. Yuenue B. U. Bepnaackoro o 6uochepe. Obnactu Ouochepsr u eé
cocTaB. JKuBoe BeriecTBo 6nocdepsl ¥ ero (yHKIUH.

3aKkoHOMEpHOCTH cyiiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouocdeps
KaKk TJI00albHOM JKOocHcTeMbl. JlMHAMHUUYecKoe paBHOBecHMe B Ouocdepe.
KpyroBopoTsl BemecTB M OHMOr€OXMMHUYECKHME IUKIbI (yriepoja, asoTa).
PurmudHOCTH siBNIEHUM B Onocdepe.

3onanbHOCTh Ouocdepsl. [lonstue o 6mome. OCHOBHBIE OMOMBI CYIIU:
TYHApPA, XBOWHBIE JIeCa, CMEIIAHHbIE M LIUPOKOJUCTBEHHBIE JI€Ca, CTEMH,
CaBaHHbI, MYCTbIHU, TPOIIMUECKHUE JIECa, BBICOKOTOpbs. KimMar, pacTuTenbHbIN
Y ’KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa W (QYHKIMS JKMBBIX CHCTEM, OIIGHKA WX PECYpPCHOTO
MOTeHIHMAaNa U OMocepHbIX QYHKITHH.

JdemoHcTpanumn

[Toptpetsi: B. . Bepnaackuii, 3. 31occ.

Tabmuter u cxemsr: «I'eocdepsl 3emmn», «KpyroBopot a3ora B mpupoae»,
«Kpyrosopot yriepona B mnpupone», «KpyroBopoT KHUCIOpOJa B HPUPOAEH,
«KpyroBopoT BoabI B mipupojie», «OCHOBHbIE OMOMBI cylny, «Kiaumatuueckue
nosica 3emany, «Tynapar, «Tatiray, «CMmemaHHbBINA JIECH,
«I1InpOKOJIMCTBEHHBIN JIECH, «Crenby, «CaBaHHay, «IlycTbIHSY,
«Tponmueckuit necy.

OOGopynoBanue: repOapuM pacTeHUM pa3HBIX OHMOMOB, KOJIJICKIIUU
KUBOTHBIX.



Tema 11. YestoBek U oOKpy:xawInas cpeaa

DKOJIOTMYECKHE KPU3UCHI M WX NpUYMHBL. Bo3nelicTBue dYenoBeka Ha
ouocdepy. 3arpsisHeHUE BO3AYIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3sHEHUE
BoAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienne mnoussl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHne kinumara.

AHTpPONIOTEHHOE BO3JCHCTBHE HAa PACTUTEIBHBIA W JKUBOTHBIA MHUP.
OxpaHa pacTUTENBHOTO U >KUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXPaHbI
npuponbl. Kpacueie kHuru. Oco0o oxpaHsieMble MNPUPOAHBIE TEPPUTOPUU
(OOIIT). boranuueckue casibl ¥ 300JI0THYECKUE TAPKHU.

OcCHOBHBIE NPUHIUIBI YCTOMYUBOTO PA3BUTHUS YETOBEYECTBA M MPUPOIBIL.
PanonansHO€  MPUPOAOIONB30BAHWE U COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpazust 3emuin. OOIIME 3aKOHOMEPHOCTH TI00AIBHBIX IKOJIOTUYECKUX
Kpu3nucoB. (OCOOEHHOCTH COBPEMEHHOTO Kpu3Uca U €ro  BEpOsTHbIC
HOCJIEJICTBUS.

Pa3Butrie METOMOB MOHUTOPHUHIa pa3BUTUS OIMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemuvle uccied008anus nepexooa K pecypcocbepezaroweri u
KOHKYDeHmMOCnocoonou  suepeemure.  buonoeuueckoe  pasmoobpaszue  u
ouopecypcol. Hayuonanonvie ungopmayuonusvie cucmemvl, obecnevugaroujue
docmyn K uHgopmayuu no COCMOSHUIO OMOENIbHbIX BU008 U IKOCUCMEM.
OcHosbl  3KOpeaburumayuu  dKkocucmem U cnocobod  6opbbbl ¢
buonospesicoeHuamu. PexoncmpyKkyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdemoHcTpanumn

Tabmuupr w  cxembl: «3arpsi3HeHHe  aTMOcdepbl», «3arps3HEeHue
ruapocdepbl», «3arpszHeHne mouBbly, «llapHukoBbii 3ddexT», «Ocobo
OXpaHsAEeMble IPUPOAHBIE TEPPUTOPUN», «MOJEIN YyIPaBISIEMOIO MUPAY.
Ob6opynoBanue: gororpadun OXpaHseMbIX pacTeHUl M >KMBOTHBIX KpacHoii
KHUTH Poccuiickon denepannu, Kpacnoit KHUTH peruoHa.



IIJIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUS ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJaromuMHCsl TPOrpaMM CpeIHEero oOmiero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType JMYHOCTHBIX pPE3yJbTaTOB OCBOCHHUS MPOTPAMMBI IO
OMOJIOTMU BBIICJICHBI CIEIYIONIME COCTABIISIIONINE: OCO3HAHUE O00YYaIOIUMUCS
POCCUNCKOM TPa)KJaHCKOM HUIAECHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO,
CaMOCTOSITEJILHOCTH M CaMOOIIPEACNICHUIO, Haluyue mMomueayuyu K OOYy4YEeHHUIO
OMOJIOTHH, YeleHanpasieHHoe pa3eumue BHYTPECHHUX YOSKICHUN TUYHOCTH Ha
OCHOBE KIJIFOYEBBIX IIEHHOCTEM W HCTOPUYECKUX TPAIUIMN  pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  O0YYaIOIIUXCS
PYKOBOJICTBOBATbCSI B CBOEM  JACATENBHOCTH  II€HHOCTHO-CMBICIOBBIMU
yCTaHOBKaMH, MPUCYIIUMH CUCTEME OHOIOTHUECKOTO 00pa3oBaHUs, Haluyue
npasoco3HaHusi KOJOTUYECKON KYIbTYpPbl, CHOCOOHOCMU Ccmasums 1EId WU
CTPOUTH KMU3HECHHBIC IIJIAHBI.

JIM4HOCTHBIC  pe3yJNbTaThl OCBOEHUS MPOTPaMMbl TIO  OHOJIOTHH
JOCTUTAIOTCS B E€IWHCTBE YYEOHOW M BOCIIUTATEIBbHOW JICSITCIHBHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU POCCUHUCKHUMHU  COITMOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JIYXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMU, TPUHSITHIMH B
oOlIecTBe MpaBUJaMd M HOPMaMM TOBEACHHUS U CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHMS, CAMOBOCIIUTAHHMS M CaMOpPAa3BUTHS, DPAa3BUTHS BHYTPEHHEH
NO3WLIMK JIMYHOCTH, NMAaTPUOTHU3MAa U YBAXKEHUS K 3aKOHY WU IIPABONOPSIKY,
YeJIOBEKY TpyJa U CTaplIeMy MOKOJEHHUIO, B3aUMHOTO YBa)XKEHHS, OE€pEKHOIO
OTHOILIEHUSI K KYJIbTYPHOMY HACJIEIHI0 U TPAJULMAM MHOTOHAMOHAJIBHOIO
Hapoja Poccutickon denepanuu, Npupoae U OKPYKarOIIEH cpeie.

JIndHOCTHBIE pPE3yJIbTaThl OCBOCHUS Yy4yeOHOro mnpeameTa «buonorusy»
JTIOJKHBI OTpakaTh TOTOBHOCTbD 5 CIIOCOOHOCTH oOyyJaromuxcs
PYKOBOJCTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEH IMO3UIMEH JUYHOCTH,
CHUCTEMOW IICHHOCTHBIX OPHEHTAIIMH, MO3UTUBHBIX BHYTPEHHUX YOEKICHUMH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM I[EHHOCTSIM POCCHIMCKOTO  OOIIECTBa,
paclIMpeHue >KU3HEHHOrO ONbITA W OMNbITAa JIEITEJIBHOCTH B MpOLEcce
peanu3aly OCHOBHBIX HAIPABICHHUII BOCHIUTATEIBHON NESTEIBHOCTH, B TOM
YHUCJI€ B YaCTH:

1) rpakaIaHCKOT0 BOCIUTAHNS:

chOpPMHUPOBAHHOCTh  TPAXKAAHCKOM  TO3UIMK  OOydYaromierocs  Kak
AKTUBHOTO U OTBETCTBEHHOTO WICHA POCCHIICKOTO 0OOIIECTBa;

OCO3HAHHME CBOUX KOHCTUTYIIHMOHHBIX TMpaB W OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U MPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM JEATEIbHOCTH NPHU CO3JaHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YICOHBIX U MIO3HABATEIIHHBIX 33144, BBIMOTHECHU U
OMOJOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMPENENsATh COOCTBEHHYIO TO3HUIIMIO IO OTHOIICHHUIO K
SIBIICHUSIM COBPEMEHHOM JKM3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOMX JEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aUMOJICUCTBUS JIIOJIEHN C pa3HBIMU YOXKICHUSIMU, KYJIbTYPHBIMU LIEHHOCTSAMHU
U COLMAJIbHBIM MOJIOKEHHUEM;



FOTOBHOCTh K COTPYAHHUYECTBY B MPOILIECCE COBMECTHOTO BBIMOJIHEHUSA
y4eOHbIX, MO3HABAaTEJIbHBIX W MCCIEI0BATEIbCKUX 3a7a4, YBaXUTEJIBHOIO
OTHOIIEHHUSI K MHEHHUIO OIMOHEHTOB NPHU OOCYXIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU IEATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOopMUPOBAHHOCTH POCCUUCKOU TpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTH3Ma, YBAXKEHUSI K CBOEMY HApOJy, UyBCTBAa OTBETCTBEHHOCTH IEpE]
Ponunoii, roproctu 3a CBOM Kpad, CBOXO PoauHy, CBOM SI3BIK U KYJBTYpY,
IIPOIIJIOE ¥ HACTOSLIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccun;

IIECHHOCTHOE OTHOIIEHUWE K TMPUPOJHOMY HACICAUI0 M MaMATHUKaM
OpUPOJbI, JOCTUXKEHHUSIM Poccum B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSX,
Tpyne;

CIIOCOOHOCTh OLIEHMBATHh BKJIAJ POCCUUCKHMX YUYEHBIX B CTAHOBIEHHE U
pa3BuTHE OHWOJOTHM, TTOHUMAHUS 3HAYCHUST OMOJOTUM B TO3HAHWU 3aKOHOB
OPUPOJIbI, B KU3HU YeJIOBEKa U COBPEMEHHOT'0 00IIECTBA;

uzeitHas yOoexxI€HHOCTh, TOTOBHOCTh K CIIYXKEHHUIO M 3amuTe OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

OCO3HAHHUE TyXOBHBIX IEHHOCTEW POCCUIUCKOTO HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pPOJMUTENSIM, CO3JAHUI0 CEMBHU Ha
OCHOBE OCO3HAHHOTO NMPUHATHUS LIECHHOCTEN CEMENHOMN KU3HU B COOTBETCTBUU C
TpaauusiMHu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

OCTETHYECKOE OTHOLICHHE K MHPY, BKJIIOYas OCTCTUKY ObITa, HAYYHOTO H
TEXHIYCCKOT0 TBOPYECTBA, CIIOPTA, TPY/Q, OOLICCTBEHHBIX OTHOLICHHIL,

NOHUMAHHUE HMOIMOHAIBHOTO BO3ACHCTBHUS KUBOW TMPUPOABI H €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPA)KEHUIO B Pa3HBIX BHAAaX HCKYCCTBA, CTPEMIICHUE
IPOSIBJISATh KAU€CTBA TBOPUYECKON JTUYHOCTH;

5) ¢puzuveckoro BocnuTaHusi, GOpMHUPOBAHUS KYJIbTYPbI 310POBbS U
3MOIHMOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMAaHWEe W peanu3anus 370pOBOTO U Oe3omacHoro obpasa >KH3HU
(3mopoBoe  mHTaHHWE, COOJIOJACHUE THUTHCHUYECKUX TIPaBUI U HOPM,
cOaIaHCUPOBAHHBI PEXUM 3aHATHH W OTAbIXa, peryspHas Quzndeckas
aKTUBHOCTh), O€pEKHOIr0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOILIECHHS K
cOOCTBEHHOMY (PM3MUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

NOHUMAHHUE LEHHOCTH TMpaBWJ WHIUMBUAYAJbHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TOBEACHUS B CHUTYalMSIX, YIPOXAIOUUX 3I0POBBI0 M KU3HU
JIIO/ICH;

OCO3HAHHWE  TMOCJHEACTBUA W HENPUATUS  BPEIHBIX  MPUBBIUEK
(ynotpebieHust aakoroiis, HAPKOTUKOB, KypeHUsI);

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/ly, OCO3HAHUE IIECHHOCTH MacTE€pPCTBa, TPY10It00HUE;

FOTOBHOCTh K AKTMBHOM AEATEIIBHOCTU TE€XHOJOTMYECKOU M COLUUAIbHOMU
HAaINpPaBJIECHHOCTH, CIIOCOOHOCTD WHULIMUPOBATH, IJIAHUPOBATh u
CaMOCTOSITEJIbHO BBIMIOJIHATH TAKYIO JAEATEIbHOCTD;



UHTEpPEC K pa3auuHbIM cdepaMm npodhecCHuoOHAIbHON JesATEIbHOCTH,
YMEHHUE COBEPILIATh OCO3HAHHBIN BHIOOp Oyaylieil npodeccuu U pean30BbIBaTh
COOCTBEHHBIE )KU3HEHHBIE TUIAHBL;

FOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHUIO U CamMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU )KU3HU,

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

AKOJIOTHYECKHU II€IeCO00pa3HOe OTHOUIEHUE K MPHUPOAE KaK HMCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS;

NOBBILIEHUE YPOBHS 3KOJIOTMYECKOW KYJbTYphl: NPUOOPETEHUE OIbITa
IUIAHUPOBAHUS TOCTYIKOB W OLIGHKM KX BO3MOXXHBIX TOCIHEIACTBUN IS
OKPYKAIOIIEN CPEBI;

OCO3HaHME II100aJBHOr0 XapakTepa dKOJIOTMYEeCKUX MpoOjeM U MyTeH ux
pelIeHHUS;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPHOOpETaeMble MPU H3YyYEHUU OUOJIOTUU
3HaHMSI U YMEHHS MpPU pEelIeHUH MpoOJieM, CBS3aHHBIX C pPalUOHAIBHBIM
OPUPOIOIOJIb30BaHUEM  (COONIOZICHHE TpaBUJI TOBEJIEHUS B  NIPHUPOJE,
HAIPABJICHHBIX Ha COXPAHEHHE PABHOBECHUS B JKOCHUCTEMAaX, OXPaHy BHJIOB,
IKOCHUCTEM, OrOChEpHI);

aKTUBHOE HEMpHUSITUE JCUCTBUM, MNPUHOCSALIUX BpEJ OKpYXKarolen
IPUPOJHOMN Cpejie, YMEHUE MPOTHO3UPOBATH HEOIArONPUSATHBIE SKOJIOTHYECKUE
MOCJICICTBUS IPEANTPUHUMAEMBIX JEUCTBUHN U TIPEJOTBPAIIATh UX;

HaJIM4YME Pa3BUTOTO  HKOJOTMYECKOTO  MBIIUICHHS, HIKOJIOTHYECKOM
KyJbTYphl, OMNBITA JESITEILHOCTH AKOJIOTHYECKON HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UMU B TMO3HABATEIbHONW, KOMMYHUKATUBHON U COLIMANILHOM
NPaKTUKE, TOTOBHOCTHM K YYacTHIO B  TPAKTUYECKOW  JEeATEIBHOCTU
HKOJIOTMYECKOM HANpaBIE€HHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKH M OOIIECTBEHHOM MPAKTUKUA, OCHOBAHHOTO Ha JUAJIOre
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJHKYJIBTYPHOM
MUDE;

COBEPIIIEHCTBOBAHUE SI3bIKOBOM M UMTATEIBCKON KYJIbTYpPhI KaK CpeCTBa
B3aMMOJICHCTBUS MEXTY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHWe crnenuPuKr OUOJIOTMH KaK HayKd, OCO3HaHHS €€ poiid B
(dbopMHUpPOBaHUHU PAMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU LIETTOCTHOTO
Ipe/iCTaBlIeHUsT 00 OKPY>KArOIIeM MHUPE KaK O €IMHCTBE IMPUPOJIbI, YETIOBEKA U
o0miecTBa, B MO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pPELICHUH MpodiieM
COXPAaHEHUS IPUPOTHOIO PAaBHOBECHS;

yO0exKIEHHOCTh B 3HAUMMOCTH OMOJIOTMHU JJIi COBPEMEHHOMN LMBUIM3AIUH:
o0ecriedyeHus: HOBOTO YPOBHSI Pa3BUTH MEAMIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pelaTh pecypcHble MpoOJIeMbl  pa3BUTHSA
YeJI0BeUeCTBa, MMOMCKa MyTel BBIXOJA U3 II100aIbHBIX 3KOJIOTHYECKUX IPobdieM
u obecrieyeHHss Tmepexoda K YCTOWYMBOMY pPa3BUTHIO, paIlOHATIBHOMY
MCITIOJIb30BAHUIO TIPUPOJTHBIX PECYPCOB M (OPMHUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HHU;

3aMHTEPECOBAHHOCTh B IMOJIYYEHHH OMOJIOTUYECKUX 3HAHUW B LEIAX
MOBBIIIEHUSI OOIIEeH KyIbTYphl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, KakK
COCTaBHOW  4YacTW  (DYHKIIMOHATBHONM  T'PAMOTHOCTH  OOYYaroIIMXCA,
dbopMUpyeMoi Ipu U3y4YeHUH OHOJIOTHH;

NIOHUMAaHUE  CYUIHOCTHM  METOAOB  IIO3HAHWS, MCHOJb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIOJb30BATh MOJIy4YaeMble 3HAHUS IS



aHanu3a U OOBSCHEHUS SIBJICHUN OKPY’KAIOIIEr0o MUPa U MPOUCXOALIUX B HEM
M3MEHEHUI, YMEHHUE J1eJaTh OOOCHOBAHHBIE 3AKJIIOUYEHHS] Ha OCHOBE HAyYHBIX
(paKTOB M UMEIOLUXCS JAHHBIX C LIEJIbIO MOTYYEHHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
perieHus NpooJieM B peajbHbIX KU3HEHHbBIX CUTYalUsX;

OCO3HAaHHE LIEHHOCTH HAY4YHOW JESATEIBbHOCTH, TOTOBHOCTh OCYLIECTBIATh
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO NEITENBHOCTh HUHANBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh M  CHOCOOHOCTh K HENPEPHIBHOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJIyYEHHIO HOBBIX 3HaHUN MO OMOJIOTUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble  pe3yibTaThl  OCBOEHUS ~ y4eOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HAYUMBIC IS (OPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXKIUCHUIUTMHAPHBIE  (MEXMpPEIMETHbIE)  OOIIeHayYHbIC
MOHSTHUS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHOM KApPTUHBI MUpa U CIEIUPUKY
METOJOB TIO3HAHMS, HCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BeIIeCTBO,
SHEPrus, SIBJICHUE, MPOIECC, CUCTEMa, HAay4YHBbIM (akT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCJIEJAOBaHME, HAONIOJCHHE, U3MEpEHUe,
OKCIIEPUMEHT | Jpyrue); YHUBEPCAJIbHbIE y4eOHbBIC NeNUCTBUS
(mo3HaBaTeNbHbIE, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC), OO0ECIEeUNBAIOIINE
¢dopmupoBanue (yHKIIMOHAIBLHON T'PAaMOTHOCTH U COLMAIBHOM KOMIETEHIIUU
oOy4Jaromuxcs; CHOCOOHOCTh OOYYaIOIIMXCS  HCIOJNb30BAaTh  OCBOEHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUSA W  YHUBEPCAIbHbBIC
yueOHbI€ IEUCTBUS B MO3HABATEIHHOM U COIUATBHON MPAKTHKE.

B pesynbrare wu3ydeHus OHWOJIOTMM Ha YPOBHE CpEIHEro oOIIero
oOpa3zoBaHus y oOy4aromerocss OyayT cQopMUpOBaHBI IO3HABATEIbHbBIE
YHHUBEpCAJIbHbIE Yy4eOHBbIE JCHCTBUS, KOMMYHHMKATHBHBIE YHUBEpCAIbHBIC
yueOHBbIC JIEWCTBUS, PETYJIATHBHBIE YHHUBEpCalbHbIE Yy4ueOHBbIC IEHWCTBUS,
COBMECTHAS AEATEIbHOCTb.

MeranpenMeTHble PE3yIbTaThl OCBOCHHUS MPOTPAMMBI CPEIHEr0o OOIIero
o0pa30oBaHus JOJKHBI OTPAXKATh:

OBiaeHne  yHUBEPCAJIBHBIMH  Y4eOHbIMH  MO3HABAaTeJIbHBIMH
AEeUCTBUAMM:

1) 6a30Bble JOTrHYECKHE TeCTBHI:

CaMOCTOATENHHO  (opMynUpOBaTh U  aKTyaIU3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BATh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOI'O MBIIUICHUS
(amanmu3a, cuHTE3a, CpaBHEHHUS, KiaccUUKaIuu, 0O0O0OIICHHS), pPAaCKPHIBATH
CMBICIT OMOJIOTMYECKMX TOHATHN (BBIACIATh HMX XapaKTepHbIE MPHU3HAKH,
YCTaHABIIUBATh CBSI3U C IPYTUMU MOHATUAMHU);

ONpeNeNaATh LEeNu ACATEIbHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JOCTH>KEHUSI, COOTHOCUTh pE3YJIbTaThl JEATEIbHOCTH C IMOCTaBJICHHBIMU
LETISIMU;

UCTIOJIb30BaTh OWMOJOTHYECKHE TOHATHS Uil OOBSCHEHUS (HaKTOB U
SIBJIEHUM )KUBOW MPHUPOJIBL;

CTPOUTH JIOTUYECKHUE paCCyX IeHUsA (MHIYKTHBHBIE, JEAYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUUS] B paccCMaTPUBAEMBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBOJBI U 3aKJIIOUCHUS;



MPUMEHSATh  CXEMHO-MOJICTIBHBIC  CPEACTBA I MPEACTABIICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHUECKHX OOBEKTaX,
a TakKe TMPOTHBOPEYMH pPAa3HOTO POJA, BBIABICHHBIX B  Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThIBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YUETOM aHalM3a UMEIOLIUXCS
MaTepHATbHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATCIIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
PE3YJIBTATOB IEJISIM, OIICHUBATH PUCKH TOCJICICTBUN JEATEIHPHOCTH;

KOOPJIWHUPOBATh W  BBIIOJHATH pPabOTy B YCIOBHSX PEAIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIET0BATENbCKHE IeHCTBHS:

BJIQJCTh  HABBIKAMH  y4eOHO-MCCIICIOBATEILCKOH M TPOCKTHOU
NCSATENBbHOCTH, HABBIKAMH  pa3pelicHuss Npo0JieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITCIILHOMY IOUCKY METOJOB PEIICHUS MPAKTHYCCKUX
3aJ1a4, IPUMCHCHHIO Pa3IMYHBIX METO/I0B ITO3HAHMS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJIbI JCATCIBHOCTH IO TMOJYYCHHIO HOBOTO
3HAHMS, €r0 HMHTEPIPETAIMK, NPEOOPa30BaHUI0 M NPHUMCHCHUIO B yYeOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPH CO3JIaHUH YYCOHBIX M COITUATBHBIX IIPOCKTOB;

dbopMHupOBaT,  HAay4YHBIA  THII ~ MBIOUICHUS,  BIAJACTh  HAYYHOU
TEPMHUHOJIOTUEH, KITFOUEBBIMU MTOHATHAMHU U METO/IaMH;

CTaBUTh W (OpMYyIHpPOBaTH COOCTBEHHBIC 3aJla4yd B 00pa30BaTEIbHOMN
JCSATEITBHOCTH U )KM3HCHHBIX CUTYaIUsX;

BBISIBJISITh MPUUYMHHO-CIEACTBEHHBIE CBA3W M aKTyalIM3UpOBATH 3ajady,
BBIIBUTATh TUIOTE3y €€ pelieHusi, HaXOAUTh apryMEHTHl I J0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHU, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TOJYyYEHHbIE B XOJ€ pEIICHUs 3aJaddl pe3yibTaThl,
KPUTHUYECKH OIEHUBATh HMX JIOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX yCIIOBUSX;

J1aBaTh OIICHKY HOBBIM CHUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH IEJICHANPABICHHBII MOUCK MEPeHOca CPEJCTB U CIIOCOO0B
JIEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh MEPEHOCUTDH 3HAHUS B MO3HABATEIBHYIO M MPAKTUYECKYIO 00JacTH
KU3ZHEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHMHAIBHBIE TIOJIXO0/IbI U PEIICHNUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX WHGMOpMaIuu (TeKcTe
y4e0HOTO TOCOOMS, HAYYHO-TIOMYJSIPHOW  JUTEparype, OMOJOTUYECKUX
CJIOBapsiX M CIPABOYHUKAX, KOMIBIOTEPHBIX Oa3ax maHHBIX, B WHTepHETE),
aHAIN3MUPOBATh WH(OPMALMIO PA3IUYHBIX BHIOB M (OPM INPEACTABICHHMS,
KPUTHUYECKU OIICHUBATH €€ JJOCTOBEPHOCTh M HETIPOTHBOPEUNBOCTH;

dbopMyIHpOBaTH 3aMPOCHl M TPUMEHSITh PA3JIUYHBIE METOBI ITPH TTOUCKE U
orbope Owonornyeckor wWHGOpPMANMKM, HEOOXOAUMOW IS BBIIIOJHCHUS
y4eOHBIX 33J1a4;

pHOOPETATh OMBIT MCIOIB30BaHMS WH(DPOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUW, COBEPIIEHCTBOBATh KYJIbTYPy aAKTHBHOTO  HCIIOIH30BAHUSA
Pa3ITUYHBIX TIOUCKOBBIX CUCTEM;



CaMOCTOSATEJIbHO  BBIOMpAaTh ONTUMAJIbHYI0 (OpMY MpPEICTaBICHUS
Oouonornyeckoil uHpopmanuu (cXeMbl, TIpaduKu, AUarpaMMbl, TaOJIULbI,
PUCYHKH U IpYTOE);

MCIIOJIb30BaTh HAay4HBI $S3bIK B KayecTBE CpelacTBa Opu pabore ¢
Oouonornyeckoil uHpOpMalMe: NPUMEHSATh XUMHUYECKHE, (QU3NYECKUEe U
MaTeMaTU4YeCcKrue 3HaKu U CUMBOJBI, (hOpMYyJibl, a0OpeBHATYPYy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M NPeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJMYECKUE  CPEACTBA
HAarJIAIHOCTH;

BJaJ€Th  HABBIKAMM  pAcloO3HAaBaHMs M 3alIUTBl  MHPOPMALNH,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBiageHne yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMH J1€iCTBUSIMH

1) o6meHue:

OCYIIECTBJISITh KOMMYHHMKallMMd BO BceX cdepax KHU3HU, AaKTUBHO
y4acTBOBATh B JHUAJOre WJIM JUCKYCCHUHU IO CYIIECTBY OOCYKIAaeMOUN TeMbl
(yMeHue 3alaBaThb BOMNPOCHI, BBICKA3bIBaTh CYXKIEHUS  OTHOCUTEJIHHO
BBIMOJTHEHUS MIpeAJIaraeMou 3a7jaun, YYUThIBaTh UHTEPECHl U COTIACOBAHHOCTD
NO3UIUHI APYTHX YYaCTHUKOB IMAJIOTA WU AUCKYCCHH );

pacno3HaBaTh HeBepOalbHbIE CpEJICTBA OOIIEHUS, MOHMMATh 3HAYECHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYyAaIlHi,
YMETh CMSITYaTh KOH(MIUKTHI U BECTU NIEPETOBOPHI;

BJIa/IETh PA3JIMUYHBIMU CIIOCOOaMU OOIIEHUS U B3aUMOJCHCTBUS, TOHUMATh
HAMEpPEeHHUs] JAPYTUX JIIOACH, TMpOSBIATh YBAXHUTEIbHOE OTHOILIEHUE K
co0eceTHUKY U B KOPPEKTHOU (popme hopMyIrpoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHUS C MCIOJIb30BaHHEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAs AeSITeJIbHOCTh:

NOHMMAaThb W HUCIOJIb30BaTh  IPEUMMYIIECTBA  KOMAaHAHOW  H
UHIMBUIYabHOM pabOThl MpU  peUIeHUMH OHOJOTMYECKOW  IMpOoOJIEeMBI,
00OCHOBBIBAThH HEOO0XOAMUMOCTh IIPUMEHEHUS IpPyIIIOBBIX dopm
B3aUMOJICHCTBHS TP PEIICHUH YU4eOHOH 3a/1a4u;

BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX IEHUCTBUHM € YUETOM OOIIMX
MUHTEPECOB U BO3MOKHOCTEMN Ka)X10I0 WieHa KOJJIEKTHBA;

OPUHUMATh I€JIM COBMECTHOM JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUS IO €€ JTOCTHUKECHUIO: COCTaBJIATH IUIAH JICHCTBUI,
pacnpenensiTe pojid ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXAaTb pPE3yJbTaTbl
COBMECTHOM pabOTHI;

OLICHMBAaTh KadyeCTBO CBOEr0 BKJIAJla M KAXKJOrNO y4aCTHHKA KOMaH[bl B
oOmIMii pe3yabTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeajgaraTtb HOBBIE IPOEKTHI, OLICHMBATh HJAEH C TMO3UIUU HOBHU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh MO3UTHBHOE CTPATETMUECKOE IOBEACHHE B Pa3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

OBiageHne yHMBEPCATbHBIMH PeryJIsiTHBHBIMU AeHCTBUAMM:

1) camoopraHu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JUIsl BBIABIECHUS NPOOJIEM U HX
pELICHMS B )KM3HEHHBIX U YUEOHBIX CUTYAIUsX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUM I1IEJIeBbIE M CMBICIOBBIC
YCTaHOBKHU B CBOMX JE€HCTBUAX U MOCTYNKAX MO OTHOLIEHUIO K )KMBOM MPUPOJIE,
CBOEMY 3/10POBBIO U 3/I0POBbI0 OKPYKAIOLIUX;



CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh ~ ITO3HABATEIBHYIO  JIESITENBHOCTD,
BBISIBJISITh MPOOJIEMBI, CTaBUThb W (POPMYIHPOBATh COOCTBEHHbIE 33Ja4d B
00pa3oBaTeIbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSATEJIbHO COCTaBIIATh IUIAH pEUIEHUs MpoOJeMbl C YYETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINMOUYTEHUI;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;

paclIMpATh  paMKM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEAIIOYTEHNM;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 3a PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOoCOOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHUIO LIUPOKOW 3PYAHULIUU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBINIATH CBOW 00pa30BaTENbHBIN U
KyJbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLEHKY HOBBIM CUTYallUsiM, BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJaJ€Th HABBIKAMHM IIO3HABATENILHOW pedJeKCHd Kak OCO3HAHUs
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHHUM, UCTIOJIB30BaTh MPUEMBI PePIICKCUHN IJIsl OLIEHKH CUTYyalluu, BbIOOpa
BEPHOTO pEelICHUS;

YMETh OIIEHUBATh PUCKM M CBOEBPEMEHHO MPUHUMATHh PEIICHHS MO0 HX
CHI)KECHHUIO;

NPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ PE3YyJbTAaTOB
NEeSATENbHOCTH;

3) npuHATHE ce0s1 U APYTUX:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IPUHMMAaTh MOTHBBI M apryMEHThl JIPYrUX I[pPU aHAJIU3€ pPE3YJIbTATOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX Ha OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMU JPYTOro YeJ0BeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yJabTaThl OCBOCHHS COJEpKaHUSA Yy4eOHOTO mMpeaMeTa
«buonorus» Ha yrayOoJéHHOM YpOBHE OpPHEHTHPOBAHBI Ha oOOecreueHue
npopuiabHOrOo  00ydeHHs oOydaromuxcs Owomormu. OHH  BKIFOYAIOT:
cneruuyeckue aJisi OMOJIOTUN HAyYHbIE 3HAHUS, YMEHHS U CIIOCOOBI eHCTBUN
M0 OCBOGHHUIO, HWHTEPHpPETallM ¥ NpPeoOpa3OBaHUIO 3HAHWUW, BUIBI
JESTENHHOCTU TIO TMOJTYYEHUIO HOBBIX 3HAHUN M MX MPUMEHEHHUIO B PA3IMYHBIX
y4eOHBIX, a TaKXe B pEATbHBIX JKU3HCHHBIX CHUTyanusax. lIpeaMerHbie
PE3yNbTATHI IPEICTABIIEHBI TI0 TOJIaM U3Y4YEHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHUs y4deOHOTO mpemmera «buomorus» B
10 knacce nOIKHBI OTPAKATH:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ W POJU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HAaYK, B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MUDPA, B
MO3HAHWW 3aKOHOB TPHUPOJBI ¥  PEHIEHWH TPOOJIEeM  PpalrOHATHHOTO
MPUPOAOIIONB30BAHUSA, O BKIAJAE POCCHUHCKAX € 3apyOC)KHBIX YUYEHBIX B
pa3BUTHE OMOJIOTHH,

BJIQJICHHE CHUCTEeMOW OWOJOTHYECKUX 3HAHWM, KOTOpas BKIIOYACT:
OCHOBOTIOJIATAIONNE OMOJOTUYECKUE TEPMUHBI M TOHATHS (KW3Hb, KIETKA,



OpraHu3M, MeTabOJu3M, TOMEOCTa3, CaMOPETyJslHs, CaMOBOCIPOU3BEICHUE,
HACIIEJICTBEHHOCTh, U3BMEHYMBOCTb, POCT U Pa3BUTUE), OMOJOTUUECKUE TEOPUU
(xnetounass Teopusi T. IlIBanna, M. Illneitnena, P. BupxoBa, xpomocomHas
Teopus HacieacTBeHHOCTH T. Moprana), yuenus (H. Y. BaBuiioBa — o nieHTpax
MHOTrooOpa3usi ¥  IPOUCXOXKICHUS  KYJIbTYPHBIX  PpacTeHHWi), 3aKOHBI
(ermHOOOpAa3usi MOTOMKOB MEPBOTO MOKOJICHUS, PACHICIUVICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOro HacienoBanus I. Menzaensa, TrOMOJOIMYECKUX pPSAIOB B
HacJeJICTBCHHOMU U3MCHYHMBOCTHU H. n. Baswuiona), MPUHLIUITBI
(KOMIIJIEMEHTApPHOCTH);

BJIAJICHWE OCHOBHBIMHU METOJIaMH HAyYHOI'O MO3HAHUS, MCIOJb3yeMBbIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX JKUBBIX OOBEKTOB (OMUCAaHUE, H3MEpPEHHE,
HaAOJI0/IeHNE, SKCIIEPUMEHT);

yYMEHUE BBIICISITh CYIIECTBEHHBIC TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, B TOM YHCIIC
Oaktepuii, rpuOOB, pacTeHUH, >KMBOTHBIX M YEJOBEKa, CTPOCHHSI OpPraHOB U
CUCTEM OpraHoB  pacTeHHU, YKUBOTHBIX, YeJIoBeKa, MIPOIIECCOB
KU3ZHEACATEILHOCTH, MPOTEKAIOIUX B OpraHU3Max pacTEHUM, >XKUBOTHBIX U
YeJioBeKa, OHOJIOTHYECKUX TIPOIIECCOB: OOMEHa BEIIeCTB (MeTabou3M),
IpeBpaIieHus YHEPTUH, OPOXKEHHS, aBTOTPO(HOr0 U TETEPOTPOPHOTO THUIIOB
nuTaHus, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio03a, raMeTroreHesa,
sMOpHOreHesa, MOCTAIMOPHUOHAIILHOTO pa3BUTHS, pa3MHOXEHUS,
WHIMBUIYaJILHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3a), B3aMMOJICHCTBUS T€HOB,
reTepo3uca, HCKyCCTBEHHOT'0 0TO0PA;

yYMEHHE YCTaHaBIMBATh B3aMMOCBS3M MEXIY OPraHOMAAMH KJIETKH U UX
(GYHKIUSAMH, CTPOCHHEM KIETOK pa3HbIX TKaHEHM W MX (DYHKIMSIMH, MEXKIY
opraHaMu M CHUCTEMaMU OpPraHOB y PACTEHUH, JKUBOTHBIX U YEJIOBEKa M HX
GYHKIUSAMH, MEXKIY CHUCTEMaMH OPraHOB M MX (DYHKIMSIMHU, MEXAY dTanamMu
oOMEHa BENIIeCTB, JTalmaMd KIETOYHOTO IHMKJIAa ¥ IKU3HEHHBIX IIMKJIOB
OpraHU3MOB, dTanaMu 3MOPUOHAIBHOTO PAa3BUTHS, TEHOTUIIOM U (EHOTHIIOM,
dbeHoTumnom u paxkropamu cpeabl OOUTAHUS;

YMEHHE BBISIBIISITH OTIIMYUTENIbHBIC PU3HAKU KUBBIX CUCTEM, B TOM YHUCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIHME APTYMEHTHI, OMOJOTUYECKYIO
TEPMHUHOJIOTUIO M CHUMBOJIMKY JUIsI JIOKAa3aTelIbCTBA POJACTBA OPraHU3MOB
Pa3HbIX CUCTEMATUYECKHUX TPYIII;

yMEHHE pemath OWOJOTMYECKHME 3aJayd, BBIABIATH TNPUUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKAY HCCIETYEMBbIMU OHOJOTMUYECKUMH IMPOIECCAMH U
SABJICHUSIMHM, JI€JIaThb BBIBOJBI W TMPOTHO3bl HA OCHOBAHUHU IOJYYEHHBIX
pPE3yIbTATOB;

YMEHHE BBITIOJHATH JIA0OPATOPHBIC M MPAKTUYECKHE pabOThI, COOII0IATh
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOpaTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIIBUTATh THUIOTE3bl, MPOBEPITh HUX IKCIECPUMEHTAIbHBIMU
cpenctBamu, (HopMynupys 1eidb HCCICIOBAHUS, aHAIU3UPOBATH IMOIYYCHHBIC
pe3yAbTaThI U JeiaTh BEIBOBI,

YMEHHE y4acTBOBaTh B yUEOHO-UCCIIEIOBATEILCKON paboTe Mo OUOJIOTHH,
HKOJIOTUM W MEIUIIMHE, IPOBOANMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
myOMUYHO  TPEACTABIATh TMOJYYEHHBIE  PE3ydbTaThl HA  YUYCHUYECKUX
KOH(EpeHIHsX;

yMEHUE OIICHUBATh ITUYECKUE AaCHEKThl COBPEMEHHBIX MCCIIEIOBAHUN B
objmactu  OMOJIOTMM U MEOUUMUHBI  (KJIOHMPOBAHUE, HCKYCCTBEHHOE



OIUTIOIOTBOPEHME, HANIPABICHHOE M3MEHEHUE T€HOMA U CO3/1aHHE TPAHCTEHHBIX
OpraHU3MOB);

YMEHHE OCYILECTBIATh OCO3HAHHBIN BBIOOp OyAylIiel npodeccnoHanbHON
JIeSITeIbHOCTH B oOmactm  OWOJNOTMH,  MCOUIMHEBI, OHOTEXHOJIOTHH,
BETEPUHAPHH, CEIBCKOr0 XO35AUCTBA, MUIIEBON MPOMBIIIIEHHOCTH, YTIyOIsiTh
MO3HABATEIbHBII ~ MHTEpPEC, HANpaBIEHHBII Ha  OCO3HAHHBIA  BBIOOP
COOTBETCTBYIOIIEH Mpodeccuu U NpooKEeHUEe OUOIOTHYECKOro 00pa3oBaHuUs
B OpraHu3alMsIX CPpeAHEro Npo(ecCHOHaIbHOTO U BBICIIET0 00pa30BaHUs.

[IpenmeTHble pe3ynabTaThl OCBOCHHUSI y4eOHOTO mnpenmera «buonorus» B
11 knacce nOMXKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHMM O MeCTe€ M poJid OWUOJOTMM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHWM COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
KapTUHBI MHpA, B MO3HAHWU 3aKOHOB MPUPOALI U PEHICHUHU DKOJIOTHYECKHUX
npo0JieM 4YeloBEeYEeCTBA, a TakKe€ B PELIEHUWH BOIMPOCOB PAIMOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (OPMUPOBAHUM IIEHHOCTHOTO OTHOIICHHS K
npupojie, 0OIIECTBY, YEIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOEKHbIX YUEHBIX-
OMOJIOTOB B Pa3BUTHE OUOJIOTHH;

yMEHHE BIAJETh CHUCTEMOM OMOJOTMYECKHX 3HAHUM, KOTOpas BKIIOYAET
OTpEJICICHUs] U TOHUMAaHUE CYIIHOCTH OCHOBOIIOJIAralomuX OMOJOTHUYECKHUX
TEPMHUHOB M TIOHATHH (BHJ, dKOCHUCTeMa, Ouocdepa), OMoIOrHUecKre TEOPHUH
(aBomrononHass teopus Y. JlapBuHaA, CHUHTETHYECKas TEOPHsS DBOJIOLMH),
yuenus (A. H. CeBepuoBa — 0 myTsAX W HampapieHUsX 3Bojonuu, B.W.
Bepnanckoro — o 6uocdepe), 3akonsl (reHeTHYecKoro paBHoBecus [[x. Xapau
u B. BaitnOepra, 3apoasimeBoro cxoactsa K. M. bapa), npaBuia (MuHUMYyMa
1O. JIubuxa, sKonOruuecKkoil mupaMuabl SHEPTHH), TUIOTE3bl (TUIIOTE3a «MUpPa
PHK» V. I'mnbepra);

yMEHHE BJaJeTh OCHOBHBIMH  METOJaMU  HAy4YHOTO  IO3HAHUA,
UCIIOJIb3YEMbIMU B OHOJIOTMYECKUX HCCJIEIOBAHUSX JKUBBIX OOBEKTOB U
AKOCUCTEM (OIHCaHKe, U3MEpeHue, HabOIoJeHue, IKCIEPUMEHT), CIoco0aMu
BBISIBJICHUS U OLICHKU aHTPOMOTEHHBIX U3MEHEHUHN B MIPUPOJIE;

YMEHHE BBIJIETATh CYIIECTBEHHbIE TNPU3HAKU: BHUJIOB, OHOTEOIICHO30B,
IKOCHUCTEM U Omocdepsl, CTAOMIM3UPYIOIIETo, ABHXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, AJUTONaTPUYECKOTO u CUMIIATPUUYECKOTO
BUJ000pa30BaHusl, BIUSHUS JABWKYIIMX CHJI DBOJIONUMU Ha TeHO(POH]
MOIYJISIIIUH, TPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOMTaHusl, YepeI0OBaHUS
HAIPABJIICHUM DBOJIOLMM, KPYrOBOPOTa BEIIECTB W IMOTOKAa DJHEPrUU B
HKOCUCTEMAX;

YMEHUE YCTaHABJIMBATh B3aUMOCBSI3M MEXKIY MPOLECCAMHU 3BOJIIOLUU,
JOBIKYIIMMU CUJIaMU aHTPOTNIOT€HE3a, KOMIIOHEHTAMU Pa3IMYHbIX IKOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIUMYUTEIbHBIE TPU3HAKH  KUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHJIOB K Cpejie OOMTaHUsI, aOMOTHYCCKUX U OMOTHYECCKUX
KOMIIOHEHTOB ~ 3KOCHCTEM, B3aUMOCBA3€H OpPraHM3MOB B COOOUIECTBAX,
AHTPOINIOTE€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEW MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTUIO W CHUMBOJIUKY JJIS JIOKa3aTellbcTBAa POJICTBA OPraHU3MOB
pPa3HBIX CHUCTEMATUYECKUX TPYII, B3aUMOCBA3M OPraHU3MOB U  CPEJIbI
oOWTaHWsA, E€IWHCTBA UEJOBEUYECKMX pac, HEOOXOIUMOCTH COXpaHEHUS
MHOTr000pa3usi BUAOB U IKOCHUCTEM KaK YCJIOBHSI COCYIECTBOBAHUS MPUPOJIBI U
YeJI0BEYECTBa;



yMEHHE pemaTh OHOJOTHYECKHE 3aJadyd, BBISIBIATH IPUYUHHO-
CIIEJICTBEHHBIE CBS3M MEXAY HMCCIEAYEeMBIMH OMOJIOTMYECKUMHU IMPOLIECCaMU U
SABIICHUSIMHU, JIelaTh BBIBOJABI W TPOTHO3BI HA OCHOBAHMM MOJYYEHHBIX
pe3yIbTaToB,

YMEHHE BBINOJIHATH JIA0OPATOPHBIE M MPAKTUUYECKUE pabOThI, COOII0IATh
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTATh THIOTE3bl, IMPOBEPATh HX IKCIECPUMEHTATHHBIMU
cpeactBamu, (HOpMyIHUPYysS IENb HCCICIOBAHMS, aHAIM3UPOBATH MOTYYCHHBIC
pe3ynabTaThl U IeTaTh BHIBOJIBI;

yMEHHUE y4acTBOBATH B YUEOHO-MCCIIEIOBATEIHLCKON paboTe 1Mo OUOI0THH,
HKOJIOTUW ¥ MEJUIIMHE, TPOBOANMON Ha 0a3e IMIKOJBHBIX HAYYHBIX OOIIECTB, U
NyOJIMYHO  TPENCTaBISATh MOJNYYCHHBIE pE3ylbTaThl Ha  YYCHHUECKUX
KOH(pEpEeHIUX;

yMEHHE OIICHHBATh THUIMOTE3bl W TEOPHUU O TMPOUCXONKIACHUH IKU3HHU,
YeloBeKa M YeNOBEYECKMX pac, O NpPUUYMHAX, TOCIEICTBUSAX U CIocobax
Npe0TBpaIlleHUs TJI00aTbHBIX U3MEHEHUH B Onocdepe;

yMEHHE OCYIIECTBIATh OCO3HAHHBINA BBIOOp Oymyried npodeccroHanbHOM
ACSATENIPHOCTH B 00NMacTM OWOJNOTHH, JKOJOTHH, MPHPOJIOTOIH30BAHUS,
MEIMIIUHBI, OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPHUH, CEIIbCKOTO XO3sICTBA,
NUIIEBOH  MPOMBIIIJICHHOCTH,  yIIyONIATh  TO3HaBAaTEIbHBIH  HHTEpEC,
HaNpaBJICHHBIA Ha OCO3HAHHBIN BBHIOOP COOTBETCTBYIONICH mpodeccun U
NPOJODKEHUE OHMOJIOTMYECKOTO OOpa30BaHUsS B OpraHU3aIUsAX CPEIHEro
po¢eCCUOHATBHOTO " BBICIIIETO 00pa3oBaHUAI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne HaumeHoBanue KosmmmuyecTBo yacos
DJIeKTpOHHbIe (L (POBbIE)
n/ pa3aeyioB U TeM KonrtpouabHubie IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE pecypchl
| nporpamMmbl padoThI padoThI
1 buonorus kak Hayka 1
9 ’KuBbie CUCTEMBI U UX 5
M3y4YeHue
3 Buonorus kierku 2 05
Xumuyeckas
4 10 1
OpraHu3alus KIeTKN
5 Crtpoenue u GyHKITUN 8 5
KJIETKH
OOMEH BEIIECTB U
6 IIpEBpalleHNue SHEPTUHU 9 1
B KJIETKE
HacnencrBennas
7 nHpopManus u 9 0.5
peanu3auus e€ B KIETKe
JKU3HEHHBIN LUK
8 6 1
KJIETKH
Crpoenue u GyHKIUH
9 17 1.5
OpraHu3MOB
10 PasmHuoxenue u 8 1.5




pa3BHUTHE OPTaHU3MOB
I'eneruka — Hayka o
11 HACJICJICTBEHHOCTH U ) 05
W3MCHUHUBOCTH
OpPraHU3MOB
2| erermemocn 10 1
13 3aKOHOMEPHOCTH 6 1
W3MCHUHUBOCTH
14 I'enernka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 1
buoTexHonorus u
16 CUHTETHYECKAS 4
OounostoTHs
17 PezepBHoe Bpemst 1
OBUIEE KOJIMYECTBO
102 13

YACOB II10 ITPOTPAMME




11 KJIACC

Ne
n/
n

HaumenoBanue
pa3/iesioB U TeM
MPOrpamMmmbl

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoTsI

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

3apoK/ieHue U pa3BUTHE
ABOJTIOITUOHHBIX
MPEJICTaBJICHU B
ounosioruu

MukposBontonus u eé
pe3yIbTaThl

14

MakponsBoitonus u eé
pe3ynbTaThl

[Ipoucxoxaenue u
pa3BUTHE )KU3HU Ha
3emie

15

1.5

[Ipoucxoxnenue
YyeJIoBeEKa —
AHTPOTIOTCHE3

10

DKOJIOTHSI — HayKa O
B3aMMOOTHOLIEHUAX
OpraHU3MOB U
HaJJOpPraHU3MEHHBIX
CHUCTEM C OKPYKArOLIEH
cpenou

0.5

OpranusMsl 1 cpenia

1.5




YACOB II10 ITPOTPAMME

oOuTaHus
OKOIO0THSA BUAOB U
8 . 9 0.5
TTOTTYJISITTHHA
OKOI0THS COOOIIECTB.
9 DKOJIOTUUECKHE 12 05
CHCTEMBI
10 buocdepa — rnodanbHas 6
JKOCHUCTEMA
11 YenoBek n 6
OKpY’KaroIas cpejia
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO
102 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTH4eckue
padoThI

Jara
U3ydyeHust

DJIeKTPOHHbIE
uudposeie
o0pa3oBartejibHbIE

pecypchbl

buonornsa xak koMIniekcHas
HayKa U KaK 4acCTb
COBPEMEHHOTO OO0ITeCTBA

JKuBrlie cucTteMbl U UX
CBOMCTBA

YpoBHEBas opraHuzanus
KUBBIX CHCTEM

Hctopus OTKpBITHS U
W3YYEHHUS KIICTKU.
Knerounas teopus

MeTo1b1 MOJIEKYJISIPHOM U
KJIETOYHOU OMOJIOTHu.
[IpakTueckas pabota
«3yueHne MeTo10B
KJIETOYHOU OmoJioruu
(xpomatorpadus,
anektpodopes,
middepeHnanbHoe
uentpudyruposanue, [1L[P)»

0.5




XUMHUYECKUN COCTaB KJIETKHU

MuHepanbHble BellecTBa
KJIETKHU, UX OMOJIOrn4ecKast
poJIb

Oprannueckue BeIecTBa
KJIETKH — OCJIKH.
JlabopaTtopHnast pabota
«O0bHapyxeHne 0eIKOB C
MTOMOIIBIO0 KAYECTBEHHBIX
peaxkuuin

0.5

CpoiicTBa, KIaccupUKaIus 1
byHKIIMN OETKOB

10

Opranuueckue BelecTa
KJIETKU — YTJIEBO/IbI

11

Opranuueckue BelecTBa
KIETKH — JIAMHAIBI

12

HykiienHOBBIE KHCIIOTBI.
JIHK u PHK. JIabopaTopHas
pabota «HccienoBanue
HYKJICHHOBBIX KUCIIOT,
BBIJICIICHHBIX U3 KIIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

13

Crpoenue u pynkuuu ATO.
Jpyrue
HYKJI03uATpUdochaTel
(HT®)




14

CexBenupoBanue JIHK.
MeToapl TEHOMUKH,
TPAHCKPUIITOMUKH,
MPOTEOMHUKHU

15

Meroas! CTpYKTYpHOI
Oouoaorun

16

Turmel KIETOK.
[IpoxapuoTnueckas KieTka

17

Crpoenne syKapruOoTHYECKOU
KieTku. [IpakTudeckas
pabora «/3y4yeHue CBONCTB
KJIETOYHOM MeMOpaHbI»

0.5

18

[ToBepxHOCTHBIN anmapat
KIIETKU

19

OnHomeMOpaHHbBIE
OpPTraHOUBI KJICTKH.
[IpakTudeckas padota
«M3yueHue TBUKEHUS
LATOILIa3MEI B
PaCTHTEIBHBIX KIETKAX)

0.5

20

[TomyaBTOHOMHEIE
OpraHOM/IbI KIJICTKU:
MUTOXOHJIPUH, TIACTU/IBL.
JIaGoparopHas paboTa
«MccnenoBanue miuazmMoiamn3a
U JICTUIa3MOJIN3a B

0.5




PACTUTCIIBHBIX KIICTKAX»

21

HemeMOpaHHBIC OpraHOHIBI
KJIETKHA

22

Crpoenne u GyHKINH S1pa

23

CpaBHHTENbHAS
XapaKTEePUCTHKA KIIETOK
sykapuoTt. JlabopaTtopHast
paborta «3ydyeHue cTpoeHus
KIIETOK Pa3JIMYHBIX
OpraHU3MOB»

0.5

24

AccuMuisuus u
JTMCCUMITSATINS — JIBE
CTOPOHBI META00TU3MA.
Tumsl 0OMeHa BEIEeCTB.
JlaGopaTopHnas pabota
«3yueHue KaTaqTuTUIECKON
aKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMuIas3bl WK
KaTaJasbl)»

25

depMeHTaTUBHBIN XapakTep
peaxiuii KJIeTOYHOrO
MeTaboau3ma.
JlaGopaTopHas pabota
«3yueHne
(bepMEeHTaTUBHOTO
pacleryieH s epoKCHIa
BOJIOPO/JIa B PACTUTENBHBIX U

0.5




JKHUBOTHBIX KJICTKaxX»

26

Benku-akTuBaTopel U OENKH-
WHTHOUTOPEI

27

ABTOTpO(DHBINA THIT 0OMEHA
BEIIIECTB

28

doTocuntes

29

Xemocunres. JlaboparopHas
paborta «CpaBHEHHE
porieccoB (OTOCHHTE3A U
XEMOCHHTE32)

0.5

30

AHa’poOHbBIE OPraHU3MBbI.
Buner Oposxenus.
JlaGopaTtopHnas pabota
«CpaBHEHHE MPOIIECCOB
OpO>KEHUSI U JABIXaHUSD)

31

ABpOOHBIE OPraHU3MBI.
Dranbl SHEPreTHIECKOro
oOMmeHa

32

DHeprus MeMOpaHHOTO
rpaIu€HTa POTOHOB.
Cunre3 AT®: pabora
npoToHHOU AT®-cuHTa3bI

33

Peakuuu MAaTpU4HOI'O
CHHTC3a

34

Tpanckpunuus —
MaTpuuHblii cuaTe3 PHK




35

Tpancnsauus u e€ srarbl

36

KonnpoBanue aMMHOKHCIIOT.
Pousb pubocom B GnocuHTE3E
Oenka

37

Opranuzanys resoma y
MPOKApUOT U FYKapHOT

38

MonekynsipHble MEXaHU3MBbI
IKCIIPECCUU TEHOB Y
3yKapuoT

39

Bupycsl — BHeKIIETOUHBIE
(hOpMBI )KU3HU U
00JMraTHBIE Mapa3UThI.
[IpakTuueckas padota
«Co3zaHue MoJiesu BUpyca»

0.5

40

Bupychsie 3a06oeBanms
4eJ0BEKa, )KUBOTHBIX,
pacTeHui

41

Hanorexnonoruu B
OHOJIOTHU U METULINHE

42

JKU3HEHHBIN UK KIETKA

43

Marpuunsiii cuntes JJTHK

44

Xpomocomsl. JlaboparopHas
pabota «3yuenue
XpPOMOCOM Ha Ir'OTOBBIX
MHKpOIIpenapaTax»

0.5

45

HGHGHI/IC KJICTKHU — MHUTO3




Tunsl kietok. Kapuokunes u
uuToKuHe3. JlabopaTopHast
pabota «Habmoienue

46 0.5
MHUTO3a B KJIETKaX KOHYHKA
KOpeIlIka Jyka (Ha TOTOBBIX
MUKpOTpernaparax)»

47 Perymsiiust >ku3HEHHOTO
LUKJIa KIETOK

48 Opranmu3M Kak eIMHOE 11eJI0e
TxaHu pacTeHUN.

49 JlabopaTtopHnasi pabota
«M3ydyeHne TkaHen 0.5
pacTeHui»
TkaHM )KUBOTHBIX U

50 yenopeka. JlabopaTopHas
paborta «M3ydeHue TkaHeH 0.5
KUBOTHBIX»
Opranbl. CUCTEMBI OPraHOB.

51 JlaGopaTopHas pabota
«M3yueHnue opraHon 0.5
[[BETKOBOTO PACTEHUS

52 Ornopa Tena opraHu3MoB

53 JIBI)KEHHE OPraHU3MOB

54 IIntanue oprann3mMoB

55 [TuTaHue MO3BOHOYHBIX

JKHUBOTHBIX.




IInmeBapurensHas cucreMa

9eJoBeKa

56 JlpIxaHue opraHu3MoB

57 JIpIXaHHUEe MO3BOHOYHBIX
KUBOTHBIX U YEIIOBEKA

58 Tpancnopt BemecTs y
OpraHu3MOB
KposenocHas cucrema

59 MMO3BOHOYHBIX JKHBOTHBIX H
9eoBeKa

60 Brienenue y opranuzMos

61 3ammTa y OpraHu3MOB

62 NmmyHHas cucrtema
YeloBeKa

63 Paznpaxumocts u
pErynsuus y OpraHu3MoB
['ymopanbHas perymsuus u

64 SHIOKPUHHAS CUCTEMA
KUBOTHBIX U YeJIOBEKa

65 @DopMBbI pa3MHOKEHUS
OpraHu3MOB

66 [TonoBoe pa3zmMHOXKEHHE

67 Meiio3
I'ametorenes. O6pa3oBaHue

68 0.5

" PAa3BUTHUC TIOJIOBBIX KJICTOK.




JIaboparopHas pabota
«M3ydeHne crpoeHus
TMIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpernapaTax»

69

I/IH[[I/IBI/IIIyaJII)HOG Pa3sBUTHUC
OpraHu3MoOB — OHTOI'CHE3

70

3akyajKa OpraHoB U TKaHEH
M3 3apOJAbIIICBLIX JIUCTKOB

71

Poctn Pa3BHUTUC )KUBOTHBIX.
JlabopaTtopHnast pabota
«BrIssBeHME IIPHU3HAKOB
CXOJICTBA 3apO/bIIIEH
MTO3BOHOYHBIX KHUBOTHBIX)

0.5

72

Pa3zmHoOXeHue u pa3BuTHe
pactenuii. JlabopaTopHas
pabota «CtpoeHue opraHoB
Pa3MHOKEHHUSI BBICIIINX
pacTeHui»

0.5

73

HcTopust cTaHOBJIEHUS U
pa3BUTHS FEHETUKU KaK
HayKu

74

OCHOBHBIE IOHATHS U
CHMBOJIBI TEHETUKH.
JIaGoparopHas paboTa
«Jlpo3oduina kak 00beKT
TeHETUYECKUX

0.5




HUCCIIEJOBAHUN»

75

3aKOHOMEPHOCTH
HacJIeJOBaHUS MPU3HAKOB.
Monorubpuanoe
CKpEILMBAHHUE.
[IpakTnueckas pabota
"N3yueHue pe3yapTaToB
MOHOTHOPUHOTO
CKpeILMBaHUs y 1po30duisl"

0.5

76

[MuTomornueckre OCHOBBI
MOHOTHOPHUIHOTO
CKpEITUBaHUS

77

AHanuzupyroiiee
ckpemuBanne. Henosnnoe
JOMHHHUPOBaHHE

78

JlurnOpuHOE CKpeIBaHUE.
[IpakTudeckas padota
«M3y4yeHue pe3ysbTaToB
JUTHOPHUTHOTO CKPEITUBAHUS
y Ap030QHIIBI

0.5

79

LuTonornyeckue 0CHOBEI
JTUTHOPUTHOTO CKPEITUBAHUS

80

CHGHJ’ICHHOC HaCJICJOBAaHUC
IIPpHU3HAKOB

81

XpOMOCOMHaSI TCOpHUA
HaCJICACTBCHHOCTHU




82

T'eneTuka mona

83

T'eroTun Kak 1ejgocTHAs
cucreMa

84

['eneTnueckuii KOHTPOJIb
pa3BUTHS PACTCHU,
JKUBOTHBIX U YEJIOBEKa

85

N3MeHYnBOCTE TPU3HAKOB.
Bunnr n3sMeHuUnuBOCTH

86

MoaudukanrnoHHast
N3MEHYHBOCTH

87

BapraunonHsslii psa u
BapHUaIlMOHHAS KPUBas.
JlaGopaTtopHnas pabota
«Hccaenosanue
3aKOHOMEPHOCTEHN

MO (UKAITHOHHO N
n3MenunBocTu. [loctpoenue
BapHUAIIIOHHOTO psJa U
BapHallMOHHOW KPUBON»

0.5

88

I'enoTunuueckas
W3MEHYHUBOCTD.
KomMOunarusHas
W3MEHYHMBOCTD

89

MyrannonHas
U3MEHYHUBOCTb.
[IpakTnueckas pabota

0.5




«Mytanuu y 1po3oduisl (Ha
TOTOBBIX
MUKpOIpernaparax)»

90

3aKOHOMEPHOCTH
MYTaI[MOHHOTO TpoIecca.
OnUreHeTHKa U
SIMI'CHOMHKA

91

I'eneTnka yemoBeKa.
[IpakTnueckas pabota
«CocraBiienne 1 aHaJIm3
POAOCIOBHOM

0.5

92

MeToIpI METUITMHCKON
TeHETUKU

93

3HayeHne METUITMHCKON
TEHETUKU B
MPEAOTBPAIICHUN U JICYCHUH
FeHETUYECKHX 3a001eBaHMI
yeJjioBeKa

94

OcHOBHbBIE IOHATHUSA
cenekuuu. Jlaboparopuas
paborta «M3yueHue copToB
KYJIBTYPHBIX PACTCHUI U
MOPOJ TOMAaITHUX
KUBOTHBIX)»

0.5

95

MeTtoabl CeneKIIMOHHOM
paboTsl. JlabopaTopHas

0.5




pabora «/3y4eHne MeTo10B
CEJICKLIMU PaCTCHUIN

96

JocTmkeHus ceJeKIuu
pacTeHUH U KUBOTHBIX.
[IpakTnueckas pabora

«IIprBUBKa pacTeHHI»

97

CoxpaHeHue, U3y4eHue u
UCTIOJIb30BAHNUE
TeHETHYECKUX PECYpPCOB

98

buorexnonornsa xak HayKa U
OTpacJib MMPOU3BOJICTBA.
[IpakTueckas pabora
«M3ydeHne 00bEKTOB
OMOTEXHOJIOT I

0.5

99

OCHOBHBIE HAITPABJICHUS
CHHTETHYECKOH OHOJIOTUHI

100

XpOMOCOMHaﬂ " ICHHas
HWHXCHCPUS

101

Meaunmackue
OHOTEXHOJIOTHH

102

PesepBHbIN ypoK.
[ToBTOpEHUE, 000OIICHNE,
cHUCTeMaTH3allys 3HaHUI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

135




11 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHnrpoJuabHbie
Bcero P
padoThI

IIpakTH4eckue
padoTsI

Jara
HU3yUYeHusi

DJIeKTPOHHbIE
uudposeie
oOpa3oBaTejibHbIE

pecypchbl

DBoJrolMoHHas Teopus Y.
JlapBuHa

JIBrKyIye CHbl
SBOJTIONHNH BUIOB 10 Y.

JapBuny

Bopr6a 3a cymecTBoBanmue,
€CTECTBEHHBIN 1
HMCKYCCTBEHHBIN 0TOOD

dopmupoBaHHe
CUHTETUYECKOU TEOpUH
ABOJTIOLINH

DTansl BOIIOIHOHHOTO
Imponuecca: MUKPOIBOJIOLUA
1 MaKpO3BOJIIOLUA

[Monmynsauus —
3JIEMEHTapHas eIMHUIIA
SBOJIIOIUHU

3aKOH IreHeTHYECKOTr0
paBHoBecus JIx. Xapau, B.
Baiin6epra. JIaboparopHas

0.5




pabota «BrisiBneHuE
M3MEHYMBOCTH Y oco0ei
OJIHOTO BHJIA»

OneMeHTapHbIE (HAKTOPHI
IBOJIIOLIAN

Dddext ocHoBaTEISI.
DddexT OyTHIIIOUHOTO
TOPJIBITITKA

10

Murpauvu. U3onammn
MTOITYJISLIAN:
reorpaduueckas,
OuoJiornyeckas

11

EcrecTBennslit oTOOD —
HaIpaBJISIOMKN GaKTop
ABOJTIOIIUHT

12

[TonoBoii oTOOP

13

[TpucnocobaeHHOCTD
OpPraHu3MOB KaK pe3ysIbTaT
MUKPOIBOJIIOIUH.
JlaGopaTopHas pabota
«M3yuenue apomopdo30B u
UAMOAIaN TAIIHN Y
pacTeHUi U )KUBOTHBIX)

0.5

14

ITpumepsl
MPUCTIOCOOTICHUH Yy
OpraHU3MOB:

0.5




MOp(hOJIOTHYECKHE,
¢bu3noIornUecKue,
OHMOXMMUYECKUE,
MIOBEJICHUECKHE.
JIaboparopHas paboTa
«IIpucnocobienus
OpPraHU3MOB U UX
OTHOCHTEIIbHAs
11eTIECO00PA3HOCTH

15

Bun, ero kpurepnn n
cTpykTypa. JlaboparopHas
pabota «CpaBHEHHE BUIOB
1o MOP(OJOTHIECKOMY
KPUTEPUIO»

0.5

16

Crpykrypa Buaa

17

Bumoob6pa3oBanue kak
pe3yabTaT
MHUKPO3BOJIIOLIUN

18

CBi13p MHKPOSBOJOIOUH U
SINICMHUOJIOI'NH

19

Maxkpo3Bororus.
ITaneonTosiornyeckue
METO/Ibl U3yUEHUS
SBOJTIOINHU

20

buoreorpaduueckue
METO/IbI U3yYECHUS




9BOJIIOIINN

21

OMOpPHOTIOTUYECKHE U
CpPaBHHUTCIIBHO-
MOP(OJIOTHISCKHE METO,IbI
HU3YUCHUA 5BOJIIOIIHUU

22

MonekynspHo-
FeHETUUECKHE,
OMOXMMHYECKHE U
MaTeMaTHYECKHE METOIbI
W3Y4YEHUS IBOJIOIUN

23

OO6111e 3aKOHOMEPHOCTH
IBOJFOINHT

24

AnanTuBHas paguanus.
HepaBHoMepHOCTh TEMIIOB
SBOJIIOLIUU

25

Hayunbie runoressl
MIPOUCXOXKICHUS KU3HU Ha
3emie

26

JlonayudHblie
MIpe/ICTaBJICHHUS O
3apOKJICHUH KU3HU

27

OCHOBHBIC dTaIbl
HeopraHqucxoﬁ
9BOJIIOIINHA

28

I'unote3sl 3apOKACHUA
KHU3HH




29

Ucropus 3emiin 1 MeToAbl
€€ U3y4eHHUsL.
JIaboparopHas paboTa
«M3ydeHne u onucaHue
HCKOIMAeMBbIX OCTAaTKOB
JPEBHUX OPraHU3MOBY»

0.5

30

HaganpHbIe TaImsl
OPraHNU4eCcKOM SBOJIIOIUN

31

OBOJIIOIMS DYKAPUOT

32

OCHOBHBIE ATaIbI
SBOJIIOIIMH PACTUTEIBHOTO
mupa. [Ipaktnueckas
pabora «3y4yeHue
0COOEHHOCTEHN CTPOCHUS
pacTeHui pa3HbIX
OTJICTIOB»

0.5

33

OcHoBHBIE ATaMbl
SBOJIIOIINH KUBOTHOTO
Mupa

34

DOBOIOLUS )KUBOTHBIX.
IIpakTuyeckas pabora
«M3ydenune ocoOeHHOCTEH
CTPOEHUS TO3BOHOYHBIX
AKHUBOTHBIX»

0.5

35

PasButue xu3Hu Ha 3emie
110 5paM U Mnepruoaam




36

MaccoBble BEIMUPAHUS —
9KOJIOTMYECKHUE KPU3HUCHI
IIPOILIIOrO

37

CoBpeMeHHBIN
9KOJIOTHYECKHUM KPU3HUC,
€ro 0COOEHHOCTH

38

CoBpeMeHHas cuctema
OpPraHU4eCcKOTO MPOILIOTO

39

OCHOBHEIE
CHCTEMATUYECKHE TPYIIIIBI
OpraHnu3MoB

40

AHTpPONOJIOTHS — HayKa O
YEIIOBEKE

41

Pa3BuTune npencraBieHui o
MIPOUCXOKICHUH YEIIOBEKA

42

MecTo yenoBeka B CUCTEME
OpPraHMYECcKOT0o MHpA.
JlaGopaTopHas pabota
«M3ydeHne ocoOeHHOCTEH
CTpOEHHUS CKelleTa
Yel0BeKa, CBA3aHHBIX C
MPSIMOXOKICHUEM)

0.5

43

JBrokyye cuiibl
aHTpOIIOTeHE3a

44

CooTHoOlIEHHE
OHMOJIOTUYECKUX U




COLIMANBHBIX (PAKTOPOB B
aHTPOIOTeHE3e

OCHOBHBIE CTaINN

45
aHTPOTIOTEHE3a
46 [Taneoreneruka u
MaJIeOTEHOMHUKA
47 DBOJIIOILHUS COBPEMEHHOTO
9eJoBeKa
UYenoseueckue packl.
48 [IpakTueckas pabora
«M3yueHne 3K0I0THYECKUX 0.5
aZanTanui 4eJI0BeKay
49 MexaucuunInHapHbIe
METO/Ibl AaHTPOTIOIOT U
50 3apoKACHUE U Pa3BUTHE
9KOJIOTHH
MeTo1bl 9KOJIOTHH.
JlaGopaTopHas pabota
51 «M3ydeHne MeTo10B 05
9KOJIOTHUECKUX
UCCIIEIOBaHUI
59 3HaueHNe SKOJOTUIECKUX
3HAHUM I YelloBeKa
53 Okonornyeckue pakTopsl
54 AbuoTtnueckue GpakTopsl. 05

CBeT KaK PKOJIOTHUYSCKUH




daxrop. JlabopaTopHas
pabota «BrisiBeHUE
MIPUCTIOCOOICHUIA
OpraHru3MoOB K BJIMSHHIO
CBETa»

55

AOGuoTtudeckue (HakTopsl.
Temmeparypa kax
IKOJIOTUYECKUH (PaKTop.
JlabopaTtopHnast pabota
«BpIsiBIICHUE
MPUCTIOCOOIECHUH
OpPraHWU3MOB K BIIUSHHUIO
TeMIIepaTypb»

0.5

56

AOGuoTtudeckue (HakTopsl.
BraxxHocTh Kak
AKOJIOTUYECKHUH (PaKTop.
JlaGopaTtopHas pabota
«AHaTOMHYECKHE
O0COOCHHOCTH PacTEHU U3
Pa3HbIX MECT OOUTAHUS

0.5

57

Cpensl oOuTanus
OpraHU3MOB

58

buonornueckue PUTMBI

59

XKuznenusie GopMel
OpraHU3MOB

60

buotnueckue pakropsl




61

3HaueHre OMOTHYECKUX
B3anMMOJICHCTBUH IS
CYIIIECTBOBAHMS
OpPraHU3MOB B cpejie
oOuTaHus

62

OKOJOTUYECKUE
XapaKTePUCTHKHU
TTOTYJISITTAH

63

OcCHOBHBIE TTOKa3aTeIIN
HOHy.]'ISIHI/II/II YUCJIIEHHOCTD,
IJIOTHOCTh, BO3pAacTHAs U
MOJIOBasl CTPYKTypa

64

OCHOBHBIC TTIOKa3aTeIIN
TTOMYJISAIIAH: POXKIAEMOCTb,
MIPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAITUU

65

DKoJoru4eckas CTpykTypa
MOMYJISILIUH

66

JluHaMuKa TOMYJISIIUU U e€
perymsus

67

Kpussie pocta
YUCIEHHOCTH MOMYJISIINH.
KpuBbie BbKUBaHUS

68

DKoJoru4ecKas HUIIa
Buja. JlabopaTopHas
pabota «IIpucnocobneHus

0.5




CEMsIH paCTEeHUHN K
pacCeneHuIO»

Bung xkak cucrema

69 .
TTOTTYJISITTHHA
3aKOHOMEPHOCTH

70 MTOBEJICHUS ¥ MUT AU
KUBOTHBIX

71 Coo00111€CTBO OpPraHu3MoOB
— OHOIIEHO03

79 DKocHUCTEMA KaK OTKpPbITas
cucTemMa
Kpyrosoport BemiecT u

73 MMOTOK PHEPTUHU B
HKOCUCTEME

74 OcHOBHBIE TIOKa3aTenn
HKOCHCTEMBbI

75 DKOJIOTHYECKUE TTUPAMHUIBI

76 N3menenus cooOmiecTB —
CYyKIIeCCUU
[IpupoaHbIe S5KOCUCTEMBI.

77 DKOCHUCTEMBI 03P U PEK.
DKOCHUCTEMBI MOpPEU U
OKEaHOB
[IpupoaHbIe S5KOCUCTEMBI.

78 DKocHuCTEMBI TYHIP, JIECOB,

CTeneH, MyCThIHb




79

AHTpOIIOT€HHbIE
9KOCHCTEMBbI

80

YpO03KOCHCTEMEI.
[TpakTnyeckas padora
«M3ydeHne u onucanue
ypOOIKOCHUCTEMBI

0.5

81

3aKOHOMEPHOCTH
(hopMupOBaHUS OCHOBHBIX
B3anMMOJICUCTBUHN
OpPraHW3MOB B 3KOCHCTEMaX

82

MexaHn3MBI BO3JEHCTBUS
3arpsI3HEHUN Pa3HbIX TUIIOB
Ha CyOOpPTaHM3MEHHOM,
OpraHU3MEHHOM,
MOMYJIALIMOHHOM U
9KOCHCTEMHOM YpPOBHSIX

83

buocdepa —
oOmIeruIaneTapHas
00oJ10uyka 3emMitn

84

VYyenue B. U.
BepHuaznckoro o 6uocdepe

85

3aKOHOMEPHOCTH
cyliecTBOoBaHUs Ouocdepsl

86

KpyroBopoTs! BeliecTs u
OMOTCOXMMHUYECKHUE [TUKITBI

87

30HaNBHOCTH OHOChEPHI.




OcHOBHBIE OMOMBI CYIIIU

88

YcToitunBocTh OMochepsl

89

DKOJIOTUYECKHUE KPU3HCHI U
UX TIPUYUHBI

90

Bo3nelicTBue denoBeka Ha
ouochepy

91

AHTpOTIOT€HHOE
BO3/ICHCTBUE HA
pacTUTEIbHBIN U
YKUBOTHBIN MUD

92

OxpaHa npupoipt

93

OcCHOBHbBIE TPUHLHUIIBI
YCTOWYHBOTO Pa3BUTHS
YeJI0BEYEeCTBA U MIPUPO/IBI

94

PanmmonanpHoe
MIPUPOJIOTIONIL30BAHUE U
COXpaHEHHUE
OMOJIOTNYECKOI0
pazHo0Opa3us 3emin

95

O00011IeHIE TTO TEME
«MUKpPO3BOIIOLMSA U €€
pe3ynbTaTh»

96

O00011IeHIE IO TEME
«MaxkpodBOJIIOLIUA U €€
pE3yIbTaThD»

97

O00011IeHIE IO TEME




«IIpoucxoxaenue u
pa3BUTHE )XU3HU Ha 3emiie)»

O0o00611eH1E 110 TEME
98 «[IpoucxoxaeHne
YeJI0BeKa — aHTPOIIOTCHE3)

O060061eHue 1o TeMe
99 «DKOJIOTHSI — HayKa O

B3aMMOOTHOIIICHUAX
OpraHusmMoB»

O600611eHue 1o TeMe
100 | «OpraHusmsl u cpena
oOuTaHU»

O00011IeHNE IO TEME
101 «IKOJIOTHSI BUIOB U
MOMYJISIA

O600611eHue o Teme
102 «buocdepa — rinodanpHas
IKOCHCTEMAY

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

102

7.5







MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OBIIIETO OBPA3ZOBAHMUS

Konx nposepsiemoro
TpeOoBaHUS

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM 0CBOEHUSI OC
NporpamMmbl cpeaHero o0uero oopa3oBaHus

ChopMHpoBaHHOCTH 3HAHUW O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECT
COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHbI MHUpa, B IIO3HAHUMU 3:
KU3HEHHO BaXKHBIX COLMAIbHO-ITHUECKUX, IKOHOMUUYECKUX, IKOJIOTHYE
TaK)K€ B PEIIEHWH BONPOCOB PALMOHAIBLHOTO MPUPOJONOIb30BAHMUS, F
OTHOIIEHHMS K IPUPOJIE, OOLIECTBY, YETOBEKY; O BKJIa/1€ POCCUNCKUX U 3ap
pa3BuTHE OMOJIOTUN

Brnanenune cuctemoit 3HaHMH 00 OCHOBHBIX METOJaxX HAyYHOTO

OMOJIOTHYECKUX HCCIEAOBAHUAX >KUBBIX OOBEKTOB U IKOCHUCTEM (OTIHC
HaOIIOZICHMH ); CTTOCOOaMHU BBISIBIICHHSI M OTIEHKH aHTPOTIOTEHHBIX U3MEHEN
VYMeHne BBIIBUTATh TUIIOTE3bI, MPOBEPSATHh WX IKCICPUMEHTAIBHBIMU C
HCCTe0BaHUs, aHATM3UPOBATh TIOJyYE€HHBIE PE3YIbTaThI U JIEIATh BBIBOT
BrisiBiieHrE 3aBUCUMOCTH MEXy UCCIIEAYEMbIMU BEIUYHMHAMU, OOBSICHCE
dbopMyIHpoOBaHUE BHIBOJIOB C UCIIOJIH30BAHUEM HAyUHBIX MOHSTHI, TEOPHI

YMeHne BIageTh CHCTEMOW OHMOJOTHYECKUX 3HAHUW, KOTOpas I
OUOJIOrYeCKHe TEPMHUHBI U TOHATUS (KU3Hb, KJIETKA, TKaHb, OPraH, OpraHu:
ouorieHo3, Oouochepa; meraboau3M, TOMEOCTa3, KICTOUYHBIH MUMMYHHUTET, O
JMCKPETHOCTD, CaMOpeT YIS, CaMOBOCIPOU3BEICHHE, HAaCJIe,
SHEPro3aBUCUMOCTh, POCT U Pa3BUTHE);

OuoJsiornueckre Teopuu: kieroyHas teopus 1. IlIBamna, M. Illmeiin
cenektuBHOro mmmynureta Il. Dpmux, M.M. MeunukoBa, XpoMOCOMHas
Moprana, 3akoH 3apoasieBoro cxoactsa K. bapa, sBomatounonHas teop
TEopHUs 3BOJIOIUH, Teopus aHTponoreHesa Y. /lapuna; Teopus 6uoreol
H.W. BaBuioBa 0 1eHTpax MHOrooOpas3usi U MPOUCXOXKIEHUS KYIBTY
Cesep1ioBa 0 MyTSX W HallpaBJIEHUAX 3BoIOIMH, yueHue B.W. Bepnaacko
3aKOHBI (€AMHOOOpa3usi MOTOMKOB TEPBOTO IOKOJICHHUS, paCIIEeIyIeH
HacJe10BaHus Ipu3HakoB . MeHaens; CuenieHHOro HacaeOBaHUs [IPU3
reHoB T. Moprana; romMoJIOTMYECKHX pSAJIOB B HACJIECJCTBEHHOU M-
reHerudyeckoro pasHoBecuss JDk. Xapau u B. BaiinGepra; 3apon
ouorenetnueckuit 3akoH J. ['ekkens, ®@. Mromepa);

MPUHIIMILI (YUCTOTHI FTaMET, KOMIUIEMEHTAPHOCTH);

npasmia (MuHUMYyMa FO. JInOuxa, 5KOoIOrUYecKol MUpaMuIbl YUCe, OHO!
runotessl (koauepsatHoil A.M. Onapuna, mepsuyHoro OymboHa JDxk. Xo
pu6ozuma T. Yek)

YMmenue peuiaTb NMOHUCKOBBIC OMOJIOTHYCCKUE 3aZlavy,; BBISABIIATH NPHUYHHI




UCCIIeTyeMBIMU OUOJIOTUYECKMMU OOBEKTAMH, MPOIECCAMU U SIBIICHHUSMU;
OCHOBAHHH TOJTYYEHHBIX PE3yJIbTaTOB;

COCTaBJIATh TEHOTUIIMYECKUE CXEMbl CKpEIIMBAHUS JJIsI PA3HBIX THUIIO
OpPraHU3MOB, COCTaBJISITh CXEMBI MEPEHOCA BEIIECTB U SHEPTHHU B HKOCHUCT
CEeTH)

YMeHne ycTaHaBIIMBaTh B3aUMOCBS3H MEXKIy CTPOCHHEM U (YHKIUSIMI
TKaHEW, opraHaMM U CHUCTEMaMU OpPraHOB y PacTEHHM, KUBOTHBIX U Yell
BELIECTB; ATallaMM KJIETOYHOTO LMKJIA W KU3HEHHBIX LUKIOB OPIraHU3)
pa3BUTHSI; TEHOTUNOM M (eHOTHNOM, (PEHOTHNOM U (aKTopamMH ¢
9BOJIIOIMM;  JBMKYIIMMHM CWIAMHM  QHTPOIOr€HE3a; KOMIIOHEHTaMFV
pUCTIOCOOTIEHUSIMU K HUM OPTraHU3MOB

YMeHne BhIIENATh CYIIECTBEHHbIE TPU3HAKH:

CTPOCHHUSI BHPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT; OJHOKIETOUHBIX H
BHUJIOB, OHMOTEOIICHO30B, YKOCHCTEM H OHOCQEpHI; CTPOCHHS OPraHoB
KUBOTHBIX, UEJIOBEKa; IPOIECCOB >KU3HENCSATENbHOCTH, IPOTEKAIOII
KUBOTHBIX M 4YeJOBEKa; OMOJIOTMYECKUX MPOIEccOB: oOMeHa BELIECTB
MIpEeBPALLEHUs] SHEPTUH, OpPOKEHHUs, aBTOTPO(HOTr0 U reTepoTpo(HOro T
XeMOCHHTEe3a, MMHTO3a, Meio3a, rameToreHesa, 3MOpHOreHes3a, IO
pPa3MHOXEHHsSI, WHAMBHIYAIGHOTO PAa3BUTHA OpraHm3Ma (OHTOTEHE
rereposuca; ACHCTBUI HCKYCCTBEHHOIO OTOOpa, CTaOMIM3UPYIOILETO,
€CTECTBEHHOI'0 0TOOPA; aJUIONAaTPUYECKOr0 U CUMIIATPUYECKOTO BHI000]
CHJI HBOJIIOLMM HAa TIeHO(OHJ NOMYJSALMH; MPUCIIOCOOIEHHOCTH OpI
Yyepe10BaHNsI HalpaBJICHUH 3BOIIOLMK; KPYTOBOPOTa BEIIECTB U OTOKA 3

ChopMupoBaHHOCTh YMEHHMSI BBIAEIATH CYIIECTBEHHbIE IPHU3HAKU BI
9yKapuoT; OJHOKJIETOYHbIX W MHOTOKJIETOYHBIX OPraHU3MOB, BHUJOB,
OCOOCHHOCTH TMpOIIECCOB OOMEHa BEIIECTB M MPEBpalICHUS SHEPI
IUTACTUYECKOTO M SHEPreTHYeCKOro 0OMeHa, XeMOCHUHTE3a, MUTO3a, MEIC
U Pa3MHOXKEHUS, WHAMBHUAYAJbHOTO DPa3BUTHUS OpraHu3Ma (OHTOreHe3a
€CTECTBEHHOT0 0TOOPa, BU000pa30BaHus, IPUCIIOCOOIEHHOCTH OPraHu3!
KOMITIOHEHTOB 3KOCHUCTEM, aHTPOIOTEHHBIX HU3MEHEHHI B SKOCHCTEMAX (
BEIIECTB U MPEBPAIEHUs SDHEpTun B Orochepe

YMeHue ucnojib30BaTh COOTBCTCTBYIOIIMEC APTYMCHTBI, 6I/IOJ'IOFI/I‘ICCKYIO
AJIsL 10Ka3aTeJIbCTBA POACTBA OPIraHU3MOB PA3HBIX CUCTEMATUUCCKUX T'PY!
CpCabl O6I/ITaHI/I$I; CAUMHCTBA YCJIOBCUYCCKHUX pacC; HGO6XOI[I/IMOCTI/I 300POB(
pa3HOO6pa3I/I$I BHJOB U DKOCHUCTCM KaK YCJIIOBH COCYHICCTBOBAHUA IIPHUPO,

YMmenue KPpUTHYCCKHU OLCHUBATH I/IHq)OpMaI_II/IIO OHOJIOTHYECKOTO CO
OTUYCCKUEC  ACIICKTbl COBPEMCHHBIX HCCIEeIOBaHUM B 6I/IOJ'IOI‘I/II/I,
paccMaTpuBaTh r00alIbHBIE DKOJOTHUYECKUE l'IpO6J'IeMBI COBpPEMCHHOCTH,
HUM CO6CTB€HHYIO ITO3HUIHNTIO




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D I1O BUOJIOT'HN

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 buosorus xak Hayka. JKuBble CUCTEMBI U UX U3YYEHHE

CoBpemMeHHast OMOJIOTHSI — KOMIUIEKCHast Hayka. bronornyeckne HaykKu M M3ydaeMble
NPUKJIAIHBIC U TIOMCKOBHIE HAYYHBIE HCCICIOBAHNS B OMOJIOTHH.

1.1 3HaueHue OMOJOTMH B (POPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAyYHOM KapTHH!
Oouosiorneil. 3HauYeHHE OHOJIOTHMM B TPAKTUYECKOW JCATEIHHOCTH YEJIOBEKa:
MIPOMBIIIEHHOCTH, OXpaHe MPUPOIBI

Kupble cuctembl Kak OpeaMeT u3ydyeHus Ouonoruu. CBONCTBA JKUBBIX CHCTEM:
JUCKPETHOCTh W LEJIOCTHOCTb, CIIOXKHOCTb M  YHOPSAJOYEHHOCTb CTPYKTYpHI,
12 CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUYNBOCTh, POCT U Pa3BUTHE.

' YPOBHU OpPraHMU3alMy KUBBIX CUCTEM: MOJIEKYJISPHBIN, KIIETOYHBINA, TKAHEBBIN, OPTraHN
9KOCUCTeMHBIN (OHoreoneHoTuyeckuit), oOuocdepnsiii. Ilpouneccs, npoucxonsume

MpU3HaKy KuBoro. JKu3Hp Kak opMa CyIiecTBOBaHHS MaTEPUU

Mertoasl Ononornueckor Haykuw. HaOmromeHue, m3MepeHUe, SKCIEPUMEHT, CUCTEME
3aBUCUMOM M HE3aBUCHUMOW mepeMeHHoul. [lnanupoBanune skcnepumeHTta. [locTaHOE
runote3a. [loHsTne BBHIOOpKM W €€ JOCTOBEpPHOCTh. Pa30poc B OHMOIOTrHYECKUX
MOJIYYEHHBIX pe3ynbTaToB. [IpHunHbI HCKa)KEeHUS Pe3yIbTaTOB dKcrepuMenTa. [ToHsTHe

1.3

2 KiteTtka xak Onosiornueckasi cucremMa

Krnetka — cTpykTypHO-(QyHKIIMOHANBHAS €IUHUIIA )KUBOTO. VICTOpUSI OTKPBITHS KIIETK
Kinerounas teopus (T. llIBann, M. [lnetinen, P. Bupxos). OCHOBHBIE MTOJIOKEHUS COBPH
MeTo1bI MOJIEKYJSIPHOM M KJIETOYHOW OMOJIOTHH: MUKPOCKOIHUS, XpoMaTorpadusi, ek
mddepeHnraibHoe HeHTpUPyrupoBaHme, KyJIbTHBHPOBAHUE KIIETOK

2.1

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTpPaMUKpOdJIeMEeHThl. Boga u eé
ydacTue B CTPYKTYPUPOBAHUM KIIETKH, TEILUIOPEryIsud. MuHepaabHbIe BEIIECTBA KJIC
KaTUOHOB U aHUOHOB B KJIETKE.

buonornyeckue nomumepsl. benku. AMUHOKHMCIOTHBIM cocTaB OenkoB. CTPYKTYpbl
CTpYyKTypa Oenka, MenTuaHas cBsi3b. BropuyHas, TpeTHuuHas, YeTBepTHUHAs CTPYKTYD!
Knaccudukanus 6enkos. buonornueckue GyHKIIU OEIKOB.

VYrinesonsl. MoHocaxapuIpl, Qucaxapuipl, OJMrocaxapuipl M mnonucaxapuabl. OC
2.2 XMMUYECKHE CBOMCTBA YrieBo10B. bruosornueckue GyHKIUN YIIeBOIOB.

Jlunuasl. T'uppodunsHo-ruapodoOHbie cBoiicTBa. Knaccudukanus nunumos. Tpur
crepouibl. bruonorndeckue ¢pynkuuu aunuaoB. OOmMe cBoiicTBa OMOJOIMUYECKUX Me!
CaMO3aMBbIKaHHIO, ITOJIYIIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JITHK u PHK. Crpoenue HyknenHoBbIX kucioT. Hykieorn;
IIpaBuno Yapragpga. Ctpykrypa JJHK — nBoiiHas crimpanb. MecTOHaX0XJIeHHE U OH(
PHK. ®yuknuu PHK B knertke.

Crpoenne Monekynsl AT®. Maxkpospruyeckue cBa3u B Mousiekyne ATO.




BoccranoiieHHbIe TepeHOCUNKH, UX QyHKIMH B KieTke. CekBenupoBanue /JHK.
CrpykrypHass Ouonorus: OHOXMMHUYECKHE U OHO(PH3MUECKUE HCCIETOBAHUS COCTAB:
OMOMOJIEKYIT

2.3

Tunsl KIETOK: 3yKapuoTUdeckas ¥ npokapuotudeckas. CTpykTypHO-(pyHKIIMOHAJIbHbIE
Crpoenne npokapuoTHueckoi kietku. Kierounas crenka Oakrepuii u apxeit. Ocober
aBTOTPO(HON MPOKAPUOTHIECKUX KIETOK. MeCcTO U poJib MPOKapUOT B OHOIICHO3aX.
Crpoenrie u (GyHKIMOHHPOBAHUE DYKApUOTHUECKOW KieTku. [lnasmarmdeckas mem
IUIa3MaTH4ecKoil MeMOpaHbl. TpaHCIOPT BEHmIECTB Yepe3 IIa3MaTUYECKYl0 Me
obneruénHas nupdys3us), akTUBHBIN (IEPBUYHBIM U BTOPUYHBIA aKTUBHBIN TPAHCHIOPT
Pabora HaTpuii-kanueBoro Hacoca. DHJOIMTO3: MUHOLUTO3, (arouuTo3. DK3O0IUTO3
(YHKIIMM KJIETOYHON CTEHKHU pacTeHH, rpruOoB.

Huronna3zma. Ilutozomb. Ilutockener. [IBuwkenue muToruiasMbel. OpraHouibl KIET
KIeTku: sHpaoruiazmatudeckas cetb (OIIC), anmapar ['onbmku, JIM30COMBI, UX CT
OJIHOMEMOpaHHBIX OPraHoUJIOB KiIeTKU. CTpoeHue rpaHylspHOro perukyiyma. CuH
KJIETOUHbIX MeMOpaH. ['nmaakuil (arpaHylispHBIN) 3HIOMIA3MATUYECKUI PETHKYIYM.
lNosbxu. TpancnopT BemiecTs B KieTke. Bakyonn pacTuTenbHbIX KIeToK. KieTouHsli |
[TomyaBTOHOMHBIE OpTraHOW/IBI KJIETKU: MUTOXOHIPUHU, TITACTUIBL.

CrpoeHue U (QyHKUMHM MUTOXOHJApHM U TuiacTui. [lepBuuHbIe, BTOpUYHBIE U CIIOMKHE
3yKapuoT. XJIOPOIUIACThI, XPOMOIUIACTHI, JISMKOTIJIACTHI BHICIIUX PACTEHUN.
HememOpannbie opranowasl kietkn CrTpoeHHe ©W  (QYHKIMA HEMEMOpPaHHBIX
MukpodunamenTbl. Mpimeydbie KiaeTku. Mukporpyoouku. Knertounsiit mentp. Cr
pecHudek. MUKpOTpyOOUKH UTOIUIa3MbI. [{eHTpros.

Anpo. O6onouka sapa, XpOMaTHH, KapHOILIa3Ma, SIAPBILKH, UX CTPOCHHE U (DYHKL
IIpocTpaHCTBEHHOE PACIIOIOKEHHE XPOMOCOM B MHTEp(dazHOM siipe. benku xpomaTtuHa
Knerounsle BiitoueHus. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT (pacTUTENE

2.4

AccuMHUIAINA ¥ JUCCUMUIISIINS — JIBE€ CTOPOHBI MeTaboiau3Ma. Tumbl oOMeHa BemecT
VYuactue kucnoposa B 0OOMEHHBIX MpOIECCaX. JHEPreTHYeckoe oOecredeHne KIIETKH
npoueccax. DepMEHTATHBHBIA XapakTep peakiuil KIeToYHOoro meradonusma. dDep
MexaHu3M gnerctBus. KodepmeHnTsl. OTnmuus (EepMEHTOB OT HEOPraHMYECKHX Kal
OeIKU-UHTMOUTOPBI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATUBHBIX PEAKLIUN OT Pa3IMUHBIX
[lepBuuHBIi CHMHTE3 OpraHMYECKHX BemecTB B kierke. Porocunre3. Pomb xiopor
CaeroBas u TemHOBas (azbl. [IpoaykTuBHOCTE (hoTOCHHTE3a. BiusHue paznuuHbIX ¢
3HayeHue pOTOCHHTE3A.

XemocuHTe3.  PazHooOpazune  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUDHLIUPYIOLIE
cepoOakTepuu, BOAOPOJAHbIE OaKTeprH. 3HAUCHHE XEMOCUHTE3a.

AnaspoOHble opraHu3Mbl. Bunel Opoxenus. IIpoaykTbl Opo’keHHUS M UX HCHOJb
MHUKPOOPIraHU3MBbl Kak 00BEKThl OMOTEXHOJIOTUHU U BO30YAUTENN O0JIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTamlbl SHEpreTndeckoro ooOmeHa. IloAroTOBUTENBHBIN AT
pacuieneHue TI0KO3bL.

buonornyeckoe OKuCleHHE, WINM KJIETOYHOE JbIxaHue. Poib MHUTOXOHApHH B NpOILL
Huknnueckue peakuuu. OxucnutensHoe ¢ochopunupoBanue. [Ipenmymiectsa a3pob
aHadpoOHBIM. D(PPEKTUBHOCTH FIHEPreTHUECKOro oOMeHa




2.5

Peakuuu MarpuyHoro cuHte3a. lIpuHIMI KOMIIJIEMEHTAPHOCTH B PEAKLHIX M
HaclleICTBEHHOW MH(popMaruu. ['eHeTnyeckuii Ko, ero CBOMCTBA. TpaHCKpUIIHS — M
TPAHCKPUIILUU: KOMIUIEMEHTAPHOCTb, AHTUIIAPAJUIEIBbHOCTb, ACUMMETPUYHOCTD. TJ
tpancnoptbix PHK B Omocuntese Oenka. YcmoBusi 6uocunte3a Oenka. Komuposan
OuocuHTe3€e OeNKa.

Opranuzanys reHomMa y IpOKapuoT U 3YKapuoT. Perynsuuss akTUBHOCTU T€HOB Y I
Kako0, K. Mano). Perynsmus oOMeHHBIX NpolieccoB B kieTke. KieTounslit romeocras.
Bupycsl — HeksteTouHbIe (POPMBI )KU3HH U 00IHUTraTHbIe apa3uThl. CTPOSHHUE MPOCTHIX I
OaxTepuodaros.

Bupycusie 3a0oseBanus yenoBeka, )kuBoTHbIX, pactennii. CITN ], COVID-19, connanb

2.6

Knetounslil nukim, ero nepuosl u perynauusd. Marepdasza u Muto3. OcoGeHHOCTH MPOI
[loarotoBka kietkn k aeneHuto. IlpecnHTeTMueckuii (MOCTMUTOTHYECKUMN), CHHT
(mMpeMUTOTUYECKUI) TepUO Il UHTEP(PA3HI.

Martpuunsiii cunate3 JJHK — pernmmmkanms. [Ipunnuner permumkanuu JJHK: xommem
CUHTE3, aHTUINapasuieabHocTh. MexannsMm pernkannu JJHK. Xpomocomer. CTpoeHue x
XPpOMOCOMHBIN HabOp KJIETKU — KapHOTUI. [IUIUIONAHBIN U raryiouaHbI HaOOPhI XPON
[TonoBbIe XpPOMOCOMBL.

Henenne knetkn — MuTo3. CTauM MHUTO3a M MPOUCXOJANIME B HUX MPOLECCHl. THIBI
bruonornueckoe 3HaueHUE MHTO3a. Peryismus MHUTOTHYECKOro HMKIa KiIeTku. IIpor
aromnTo3s.

DyHKIMOHAIbHAS TEHOMUKA

Opranusm kak Ouosoruyeckas CucTema

3.1

OHOKIETOYHBIE, KOJIOHUATIbHBIE, MHOTOKJIETOYHBIE OPTaHU3Mbl 1 MHOIOTKAHEBBIE OPI:
dopMbl pa3MHOXKEHHUS OPraHu3MOB: Oecrosioe (BKJIIOYAsi BEreTaTUBHOE) M IOJIOBOE
MOYKOBaHUE, CIOPYISLNS, PparMeHTalus, KJIOHUPOBaHUE.

[TonoBoe paszmuoxenue. IlonoBwle kieTku, win rameTtsl. Meiio3. Craaguun meno3sa.
Kpoccunrosep. buosiornueckuii cmpicii Melo3a M IOJOBOTO mpouecca. Meio3 u
OpraHU3MOB.

[IpenzapoapieBoe pazpurue. ['amerorenes y xuBoTHBIX. [looBbie sxene3bl. O6pa3or
CnepmaroreHe3 u oorene3. CTpoeHHE MOJOBBIX KJIETOK. OIIOAOTBOpEHUE U 3MC
CriocoObI OTUIOAOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NuuBuyansHOe pa3zBUTHE OpraHu3MoB (oHTOoreHes3). Cragun sMOproreHes3a KUBOTHBIX
Tunbr apoGnenus. OcobeHHOCTH IPOOIeHHS] MICKONUTAIOMINUX. 3apO/IbIIIEBbIEe JTUCTKU
TKaHEeW W3 3apOoJBIIIEBbIX JIMCTKOB. B3auMHOE BiMAHME YacTel Pa3BUBAIOLIEIOCS 3apC
3aknazka 1iaHa CTPOEHHS JKUBOTHOIO KAK Pe3yJbTaT UePapXUUECKUX B3aUMOICHCTBUMA
pa3BUTHE PA3THUHBIX (PAKTOPOB OKpPYXKAIOIEH cpebl.

Poct u pas3Butue xxuBoTHbIX. [TocTamOpruonanbsHblil nepuos. [Ipsmoe n HenmpsMoe pasr
0eCrO3BOHOYHBIX M TI03BOHOYHBIX JKUBOTHBIX. bHONOrHyeckoe 3HAUYEHUE MPSM
pacrpocTpaHeHue B IpHupojae. Tumbl pocTa KUBOTHBIX. DaKTOpPBl PEryISLHUH POCT
NOCTAMOPHOHAIBHOTO Pa3BUTHUS Y )KUBOTHBIX M uesloBeKa. [leproipl OHTOreHe3a YemoBe
PazmHoxenue u pa3Butue pacteHuid. 'ametodut u cnopodut. Meito3 B )KU3HEHHOM 11V
nmpouecce Mero3a. 'amerorene3 y pacreHuil. OIUIOOTBOPEHME M Pa3BUTHE pac




OTUIOIOTBOPEHUE Y IIBETKOBBIX pacTeHmil. OOpa3oBaHHME W pPa3BUTHE CEMEHH. Me»
pacTeHUM U KUBOTHBIX

3.2

Hcropus craHOBIEHUS U pa3BUTHSA N€HETHKU KaK Hayku. OCHOBHBIE I€HETHUYECKUE IIC
XpOMOCOMBI, aJUICJIbHBIE TEHBI, AIbTCPHATHBHBIC IPU3HAKH, JOMUHAHTHBIMN W pe
TeTepPO3UroTa, YWCTasl JHMHUS, THOpUAbI, TeHoTur, (eHotun. OCHOBHBIE METO/IE
LIUTOJIOTUYECKUI, MOJIEKYJISIPHO-T€HETUYECKHAN

3.3

MounorubpuaHoe ckpermuBanue. [lepBbrii 3akoH MeHaenss — 3aK0H eMHO00pa3us ruop
JOMUHUPOBaHUA. Bropoi 3akoH MeHzens — 3aKOH paculeIuIeHus pu3HakoB. [{uroso
cKpeniuBaHus. [ unoresa 4MCTOTHI raMeT.

Ananusupyromiee ckpeuiuBanue. [IpomexxyTouHblii XapakTep HacienoBaHus. Pacrie
JOMUHUPOBaHUM.

JurubpunHoe ckpemuBanue. TpeTuil 3akoH MeHziensi — 3aK0OH HEe3aBHCUMOT'0 HAaCJeNlo
OCHOBBI IUTHOPUIHOTO CKPEIMBAHUS.

CuemienHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CrersieHHOe HaCIeI0B:
MEKly TeHaMH. XPOMOCOMHAasI TEOPHs HACIIEICTBEHHOCTH.

I'eneTnka mosra. XpoMOCOMHBIM MEXaHU3M ONPEACICHUS MOJja. AyTOCOMBI M IOJIOR
reTeporaMeTHBIN noJj. ['eHeTnyeckas CTpykTypa MoJI0BbIX XpoMocoM. HacnenoBanue mj
l'enotun kak uenoctHas cucteMa. llnedoTponusi — MHOMKECTBEHHOE JIEUCTBUE |
B3anmonelictBre HeayuenbHbIX reHoB. KoMuiemenTapHocTh. Onucras. [lonumepus

3.4

B3anmopelictBue reHotMna W cpenbl npu  GopmupoBaHMHM (peHoTumna. V3MEHUMBC
KOJIMYECTBEHHBIE MPU3HAKKU. BUJTbI NI3MEHUYMBOCTHU: HEHACTIEACTBEHHAS U HACIIC/ICTBEHHASI.
MomudukanmonHas M3MEHUYMBOCTb. Ponb cpermsl B (hopMHUpOBaHUM MOAM(PUKAITMOHHC
npu3Haka. BapuarmonHnslii ps u BapuanmonHas kpusas (B. Moranncen). CoiicTBa Moau(
I'enotnnmueckass M3MEHUHMBOCTH. (CBOMCTBA TCHOTUITMYECKONM HM3MEHUMBOCTH. Bur
KOMOWHATHBHAS, MyTAlIHOHHAS.

KoMOnHaTuBHas M3MEHYMBOCTh. MeEHO03 U MOJI0BOM MPOIECC — OCHOBA KOMOMHATUBHOM F
W3MEHYHMBOCTH B CO3JIaHMH T'€HETHYECKOTO pazHooOpasus B IpeieiaX OHOro BU/IA.
MyTaioHHasi K3MEHYMBOCTh. Buibl MyTaluii: reHHbIE, XpPOMOCOMHBIE, FTeHOMHBIE. CIIOHT
Slnepuple W 1MTOIIa3MaTtuyeckue Myranuu. ComMaTHYecKWe M TOJOBble MyTaluuu. [
MyrtareHbl U UX BIIMSHUE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALMOHHOI'O IPOLIECCE
HacieacTBeHHo# n3MenunBocty (H.M. BaBunoB). BHesepHas n3MEHYMBOCTh M HACIIET

3.5

Kapuotun wyenoseka. MexayHapoaHasi nporpaMma HCCIEIOBAaHHUS T€HOMa YEJOB¢
YelioBeKa: TeHealloTUYeCKHil, ONM3HENOBbIi, UUTOTEHETHYECKUd, MOMYNISIHOHH
resetndeckuii. CoBpeMeHHOE ONpeACICHUE TeHOTHUIIA: TTIOJITHOTEHOMHOE CEKBEHUPOBAHY
nomorsio [111P-ananu3a. HacnenctBenHbie 3a00neBaHus yenoBeka. [ eHHbIE U XpOMOC
C HACJIEJICTBEHHOW MpeApacnooKEHHOCThIO. 3HAU€HWE MEIUIMHCKOW T'E€HETHKH
reHEeTHYECKHX 3a00JIeBaHni uetoBeka. CTBOIOBEIE KIETKU

3.6

JlomecTrKanus U celeKus. 3apoKIeHUe CeJIeKUUH U nomectukauuu. Yuenue H.U. Bar
MHOT000pasusi KyJabTYPHBIX pacTeHuil. Ponb cenekiyu B CO3IaHMM COPTOB PACTEHUI
ITaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B HacleACTBeHHON n3meHunBoctr H.M. Basuino
paboTHI.




Mertoapl CeneKIMOHHONW paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIM W HHIUBHIY
cenekiuy. VcnpITanue mpou3BoAUTENEH MO MOTOMCTBY. OTOOD MO T€HOTHUITY ¢ TIOMOII
oTOOp 10 TEHOTHUITY ¢ TToMOTIIbI0 ananmu3a JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ| CEJICKIMOHHON paboThl. PamuaninoHHBIN U XUl
MyTaluui y KyJbTYpHbIX (popMm opraHuzMoB. Vcrionb3oBaHHE T€HOMHOTO PEAAKTHPOER
JHK m1st nonyyeHust ICXOIHOTO MaTeprualia Jyisi CEJIEKIUU.

[Monyuenne nomruion1oB. BHyTprBHI0OBast THOPHIM3AISL. BIM3KOPOICTBEHHOE CKPEIIHBA
CKpelMBaHue, WK ayTopuauHr. ['erepo3uc u ero npuuuHbl. Vcrmop30BaHne rerepo3uca B ¢
[Ipeononenne Gecruioqus MEXBUIOBBIX THOPUAOB. JIOCTIKEHMSI CEJIEKIINN PACTEHUH U JKHB

3.7

OOBEeKThI, UCHOIB3yEMbIE B OMOTEXHOJIOTUH, — KJIETOUHbIE U TKAHEBBIE KYJIbTYpPbI, MU
TpaguumonHas OMOTEXHOJIOTHS: XJIe00eueHUE, OTYYEHUE KUCIOMOJIOYHBIX MTPOTYKTOR
cuHTe3. OOBEKThl MUKPOOHONIOTHYECKUX TeXHONOTUH. [Ipon3BoacTBO Oenka, aMHMHOKU
OIUTIOJOTBOPEHNE. PEKOHCTPYKINSA SMIEKIETOK U KJIOHUPOBAHKE KUBOTHBIX. MeTo1 TpaH
XpOMOCOMHAsi M TEHHas WHXEHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha M KOHCTPYF
JlocTrKeHHsT U TEPCIEeKTUBBI XPOMOCOMHOW M T€HHOW HMH)KEHEpUU. MeTuIMHCKH
CTBOJIOBBIX KJIETOK

CucreMa 1 MHOTOOOpa3ue OpraHMYeckoro Mupa

4.1

buonoruueckoe paznooOpaszue opraHusmMoB. COBpeMEeHHasl CUCTEMa OpPraHMYeCKOIo
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

Oco0eHHOCTH CTPOEHMS M KU3HEACSITEIbHOCTH OAHOKIETOYHBIX OpPraHu3MoB. bakrep
OJIHOKJIETOYHbIE BOJIOPOCIIH, Apyrue npoTUcThl. KoJoHuandbHBIE OpraHu3Mbl. J[BHXK
amE&bouaHoe, KTYTUKOBOE, PECHHYHOE. 3alUuTa Yy OJHOKJIETOYHBIX OPraHu3MOB. I
Opranu3MoB. TakCHChI

4.2

MHoroxkseToyHble pacTeHus. B3anMocCBs3b yacTeld MHOTOKJIETOUHOTO opraHu3ma. T
MHOTOKJIETOYHOTO opranu3ma. OpraHu3sm Kak eauHoe Iiesioe. TkaHu pacTeHH
oOpa3oBaTelibHasA, IOKPOBHAs, MpPOBOJIIAs, OCHOBHas, MexaHudeckas. cobe
PacroJIoKEeHUsl TKaHEe! B OpraHax pacTeHH

4.3

BereraTtuBHble U TeHEpaTUBHBIC OpraHbl pacTeHUH. DYHKIMU OPraHOB U CHUCTEM OPT:
MHOTOKJIETOYHBIX PAaCTeHHI: TpONmu3Mbl M HAacTUU. [loryoiieHue BOJBI, YIJIEKHUCIIO
pactenusamu. [pixanue pactenuil. uddysus razor uepe3 MmoBEpXHOCTh KIETKH. ]
Brinenenue y pacrenuii. 3amura y MHOTOKJIETOUHBIX pacteHuil. Kyrukyna. Cpencrsa
DutoHIMOELI.

PazgpaxkumocTe M peryiduus y OpraHu3mMoB. Pa3qpakuMoCTh U PEeryisuuss y MHO
BEIIECTBA M UX 3HAUYCHUE

4.5

MHOTrOKJIETOYHbIE KUBOTHEIE. B3aMMOCBSA3b 4acT€il MHOTOKJIETOYHOI'O opraHu3ma. T
MHOTOKJICTOYHOTO OpraHu3ma. OpFaHI/ISM Kak eguHoe meioe. I'omeocras. TkaHH KUBO
TKaHEH: OIIUTCINATIbHAA, COCAUHUTCIIbHAA, MBIIICYHAs, HCPBHAs. OcobeHHOCTH CTp
TKaHEH B OopraHax JXMBOTHBIX 1 YCJIOBCKA

4.6

OpraHLI U CHUCTEMbI OPraHOB JKHUBOTHBIX. (DYHKI_[I/II/I OpraHoB MU CHUCTEM OPT'aHOB. (
OJHOKJICTOYHBIX 1 MHOI'OKJICTOYHBIX XMBOTHBIX. HapymHLIfI n BHyTpCHHI/Iﬁ CKCJICT. CT]
I[BI/I)KGHI/IC MHOTI'OKJIETOYHBIX JKHBOTHBIX. IIMTaHue XKMBOTHHIX. IIMTaHHe MO3BOHOYHE]




Koxnoe npixanue. XKabepHoe 1 JIEroyHOE JBIXaHHE.

JIpIxaHWe TO3BOHOYHBIX JKMBOTHBIX. OBOJIOLUOHHOE YCIOXHEHUE CTPOCHMS J
JlpIxaTenbpHas CUCTEMa 4YeJOBeKa. MeXaHW3M BEHTWISALUU JIETKUMX Y NTHL U MIEKO
OpraHu3MoB. TpaHCHOPT BelecTB y )KMBOTHBIX. KpoBeHOCHas cuctema u e€ oprassl. K
KUBOTHbIX. Kpyru kpoBooOpamieHusl. DBOJIIOLHUOHHBIE YCIOKHEHUS CTPOEHHUS KPC
KUBOTHBIX. Bbljienenue y opranu3zmoB. Beiienenue y uBOTHbIX. COKpaTUTENIBHBIE B
IIOJIOCT TeJla C KPOBEHOCHOW M BBIJCIUTEIBHONW CHCTEMaMu. BblaeneHue y 1o:
MHOT'OKJIETOYHBIX KMBOTHBIX. IIOKpOBBI M UX IPOU3BOIHBIE.

PazgpaxkuMocTh U perynsanus y Opranu3MoB. Pa3ipakuMoCTh y OHOKJIETOYHBIX OPraH
peryisnus y MHOTOKJIETOYHBIX pacTeHH. POCTOBBIE BelleCcTBa U MX 3HAYCHHUE.
HepBHas cucrema u pedrexTopHas peryisuus y MHOTOKJIETOYHBIX >KHBOTHBIX.
DBOJIIOLMOHHOE YCIOXKHEHUE CTPOEHUSI HEPBHOW CUCTEMBI Y )KMBOTHBIX.

Pa3pabotka amroputmMoB u mporpamm s 3(pdeKTHBHOW (QYHKIMOHAIBHON aHHO
MIPOTEOMOB, META00JIOMOB MUKPOOPTaHU3MOB, PACTEHUH, )KMBOTHBIX M U€JIOBEKa

OpFaHI/ISM YCJIOBCKA U €TI0 3J0POBLEE

5.1

Opranbl U cucTeMbl OpraHoB yenoBeka. OTIeNbl TOJOBHOTO MO3ra MO3BOHOYHBIX KM
nyra. bedycnoBHble U ycnoBHble pediekchl. ['ymopanbHas perynsuus U SHAOKPUHHE
JKenesbl SHIOKPUHHONW CHCTEMBI U UX TOPMOHBI. [lelicTBHe rOpMOHOB. B3anMOCBS3E
['unoranamo-runoduzapHas cucrema. Peduiekc u peduexropnas nyra. besycnoBHbie U

5.2

3amurta opranu3ma ot OoJsiesHed. MiMmyHHas cucTema denoBeka. KieTouHslil u ryMop
MPUOOPETEHHBIN CIIeM(PUICCKUA UMMYHHUTET. TeopHsl KIOHATBHO-CEJICKTUBHOTO MM
C.Tonerasa). BocnamurenbHble OTBETHI OPraHU3MOB. Pojib BPOXKIEHHOTO HMM!
3a00s1eBaHMI

5.3

Kposenocnas cucrema u e€ opransl. Cep/iie, KpOBEHOCHbBIE COCY/IBI U KpoBb. Kpyru kp
perynsanus

5.4

Hpixanue yenoBeka. [uddy3us ra3oB uepe3 MOBEPXHOCTb KIETKU. JlpIxarenbHas
NOBEPXHOCTh. Perynsanus npixanus. J{pxatenbHbie 00bEMBI

5.5

HI/IH_[eBapI/ITCHBHaH cucrema YCJI0OBCKa. OT,I[CJ'IBI IMUIIEBAPHUTECIBHOT'O TPaKT
BHYTpI/IHOJ'IOCTHOG W BHYTPUKIICTOYHOC IMUIICBAPCHUC

5.6

ITokpoBsl 1 ux mpousBoaHble. Opranbl BbiaeneHus. [louku. CrtpoeHue u (QyHKIHO!
CeKpelrsi 1 00paTHOE BcachbIBaHHE KaK MEXaHU3MbI pabOThl OpraHoB BbieNeHus. O0pa-

5.7

I[BI/I)I(GHI/Ie YyeJIOBeKa: MbIlIeuHas cucteMa. CKeJleTHEIE MBIIIIBI 1 UX pa60Ta. CTpOCHI/Ie

Teopmi ABOJIIOIMHU. Pa3BuTre XKM3HU HA 3emie

6.1

OpomonmonHaa teopust Y. JlapBuHa. IIpennocbulku BO3HUKHOBEHHUS IJApBUHH3MA. ]
JapBuHa.

JIBM>KyIIMe cUiTbl 3BOIIOLMU BUIOB 110 Y. J[apBUHY (BBICOKast HHTEHCUBHOCTb Pa3MHO3
U3MEHYMBOCTb, 00pb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).
Odopmienue cunreTnueckoi Teopun 3Bomonuu (CTI). HelTpanbHas Teopusi 3BOJIK
6uosiorus. 3HaueHNe YBOJIIOIUOHHON T€OpHUU B POPMHUPOBAHUH €CTECTBEHHO-HAYYHOH I

6.2

HOHYJ'ISILII/IH KaK JJICMCHTapHass C€AWMHUIA 3BOJIIOIHH. COBpCMCHHBIC METOJbI OIICHK




CTPYKTYpbl momyisinuii. M3MeHeHne reHOpOHAAa TOMyISIMH KaK 3IIEMEHTApHOE
reHernueckoro paBaoBecus Jlx. Xapau, B. BaitnOepra.

DnemeHTapHbIe (HAKTOPHI (IBMKYIIHUE CHIIBI) BOJIONMK. MyTanmoHHbIH mporecc. Kow
IFE€HOB — Clly4dailHbleé HEHAIPABJICHHbIE M3MEHEHHsS YacTOT ajljiesied B HOMYJISLUSAX.
W3onsiimst momynsanuii: reorpadudeckas (pocTpaHCTBEHHAs ), OnoJIorrnueckas (pernpon;
EcrectBennsiii  oTO0p — Hampamistomwmid - paktop aBosonmn.  DopMBI  eCT
CTaOMIN3UPYIOUINH, pa3pbiBatoini (Au3pynTuBHbIN). [1o10BOI OTOOD.
[TpucrocoOIeHHOCTh OPraHU3MOB KaK pPE3yJIbTaT MHKPOABOJIIONHMUA. BO3HUKHOBEHU!
Apomopdossl U upmoamantanuu. [Ipumepsl mpucmnocoOiiennit y opranu3moB. OTH
OpraHu3MOB.

Bun, ero xpurepun u ctpykrypa. BumooOpasoBaHue Kak pe3ylbTaT MHUKPOIBOJIOLY
BujooOpazoBanus. Ilyrm u  cmocoObl  BHIoOOpa3oBaHMs: awionaTpuyeckoe (T
(?K0JIOTHYECKOE), «KMTHOBEHHOE» (TIOJUIIIIONU3AITUs, THOpUau3aus). IUTeTbHOCT 3
Mexanu3mbl popMHUpoBaHHs OMOJIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp 3BoNIONIMOHHON Onosiornu B pa3pabOTKE HaydyHBIX METOJIOB COXpaHEHHUs OHO
KOSBOJIIOLMS TTapa3uTOB M UX X031€B. MexaHn3mbl (opMHpOBaHUS YCTOWYUBOCTH K a
Hel

6.3

MeTO)II)I HU3YUCHHSA MAKpPOIBOJIIOIHH. ITaneoHTOIOTMYUECKIIE MCTOJAbI HM3YYCHHA OF
(unoreHeTHYECKUE PsIJibl OPTaHU3MOB.

buoreorpaduueckue Metonsl u3zydeHus sBomonuu. CpaBHeHHE (IOPBI U (
buoreorpaduueckue ob6mactu 3emau. BUasl-sHIEMUKH U PETTUKTHI.
OMOpPHOJIOTUYECKHE U CPaBHUTEIbHO-MOP(OJOTHYECKHE METOJbI H3YUEHUs 3BOJ
SBOJIIOIIMH OHTOTE€HE3a U MOSBIECHUS YBOJIIOLIMOHHBIX HOBIIECTB. ['OMOJIOTHYHbBIE U aHA
opranbl U aTaBU3Mbl. MOJEKYyISIpPHO-TeHETUYECKUE, OMOXUMUYECKHE U MaTeMaTH4Yec
I'omonoruunsie rensl. COBpeMEHHBIE METO bl TOCTPOEHUS (PUITOTCHETUYECKUX JePEBbE
XPOMOCOMHBIE MYTAIIMH U SBOJIIOIHS T€HOMOB.

OO6mue 3aKoHOMEpHOCTH (IMpaBuUia) 3BoOJOLMU. HeoOpaTuMOoCTh 3BONIONUHU. AANTH
TEMIIOB 3BOJIIOIIHI

6.4

Haydnple THMOTE3BI MNPOUCXOXKIEHUSA JKM3HW Ha 3emiie. AOHWOreHe3 M MaHCHEpM
3apOXKACHUM KU3HU (KpealMoHU3M). ['MmoTe3a MoCTOSHHOTO CaMO3aporKICHUS JKU3HI
Penu, JI. Cnamtanmanw, JI. Ilactepa. IIporcxoxkaeHne )KU3HU B aCTPOOHOJIOTHS.
OcCHOBHBIEC ATamlbl HEOPraHWYeCKOW HBorOIMU. IlmaHeTapHas (reosioruveckas) oF
AOWOTCHHBIN CHHTE3 OPraHWYeCKUX BEIIeCTB U3 Heopranndeckux. OnbiT C. Muniepa 1
u3 MoHoMmepoB. KoanepBatHas runore3a A.M. OmapuHa, runore3a MepBUYHOTO Oyl
runore3a [. Mémnepa. Pubosumbr (T. Yex) u rumote3za «vupa PHK» V. I'mnb
BO3HUKHOBEHHUE NMPOTOKIIETKH.

Ucropus 3emnu u MeTo bl €€ u3ydeHus. Mckomnaemple OpraHndeckue OCTaTKu. I'e0XpoHC
U abcomIoTHas TeoXpoHoorus. ['eoxpoHonoruueckas ImKana: S0Hbl, SPbl, TEPUOIBI, ITIOX
HauanbHpie sTambl oprannueckoi sBostonuu. [losBieHne u 3BOJIOIUS MEPBBIX
Bo3nukHoBeHHe mnepBbix dkocucTteM. CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHe
Crpomaronutsl. [TpokapuoThl ¥ 3yKapHOTHI.

[TpoucxoxaeHne 3ykapuoT (cMMOHOTeHe3). DBOTIOIMOHHOE MPOUCX0XKICHUE BUPYCOB.




OpraHu3MoB. BO3HUKHOBEHHE OCHOBHBIX I'PYIIII MHOIOKJIETOYHBIX OPraHU3MOB.
OcHOBHBIC 3Tallbl ABOJIIONMU BBICIIUX pacTeHuid. OcHOBHBIE apoMopdo3bl pacte
[losiBneHue criopoBbIX pacTeHUI U 3aBoeBaHKUE MU cylid. CeMmeHHble pacTteHus. [Ipouc
OCHOBHBIE 3Tambl BOJIONHMU KUBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bI KHUBOTHBI?
B3pbIB — IOSIBJIEHME COBpPEMEHHbIX TUIIOB. llepBble XopmoBbie XUBOTHbIE. JKHU3HB
[Ipoucxoxnenne ampubdbuil u pentuiauid. [IpoucxoxaeHne MICKOMUTAIOIUX U TTHULI.
OcBoeHune 0ecr03BOHOYHBIME U TIO3BOHOYHBIMH KHUBOTHBIMH CYIIIH.

PazButne >xu3HM Ha 3emie MO 3paM W TEpPHOJaM: apxei, MPOTEepo30H, majieao
XapaKTEepUCTHKAa KIMMAaTa M TeoJIOTMYEeCKUX mpoueccoB. llosBienne wu  pac
VYrneobpa3zoBaHue: €ro yclioBUs U BIMSHUE Ha Ta30BbIN COCTaB aTMOC(EpHI.

MaccoBble BBIMUpPaHUS — DSKOJIOTMYECKHE KpHU3HMCBI Mpounuoro. IlpuumHel u c
CoBpeMeHHbIN KOJOTUYECKHI KPU3UC, ET0 0COOEHHOCTH

6.5

Pa3znenst u 3amaun anTpomnosiornd. Meroas! anTpornosorud. CTaHOBIEHUE TMPEACTaB]
CoBpeMeHHBIC HAYYHBIE TEOPHH.

CxoncTBO uenoBeka € KHUBOTHbIMH. CHcTeMaTHUecKoe NOJIoKeHue uernoBeka. CBI
KUBOTHBIMH: CPaBHUTEIbHO-MOp(dosoruueckue, 3MOpHOSIOTHYECKHe, (QHU3NOJIOTO
OTauums 4enoBeKa OT )KUBOTHBIX. [IpAMOX0XKICHIE W KOMIUIEKC CBS3aHHBIX C HUM TIPF
Y BTOPOW CUTHAJIbHOM CUCTEMBI.

JBuxkymue cuiibl ((pakTopbl) aHTPOIIOTEHE3a: OUOJIOTUYECKUe, collnanbHble. COOTHOIII
(hakTOpOB B aHTPOIIOTEHESE.

OCHOBHBIE CTAJIUM AHTPONOTEHE3a. ABCTPAIIONUTEKN — JIBYHOTHE MPEIKH JitoAeil. Yenc
opymuii Tpyaa. YemoBek MPSMOXOJAIIMK W TIEPBBIM BBIXOJ JIOACH 3a mpenensl Adi
o0uIMil MpenoK HeaHJepTaJbCKOTrO 4YeJlOBEKa M 4YeJOoBeKa pa3yMHOro. YesaoBek I
XOJIOJIHOTO KiauMarta. YenoBeK pa3syMHBIM COBPEMEHHOIO THUIA, JEHHUCOBCKHUM 4e.
npeaenamu AQpuku.

DBOJIIOLUS COBPEMEHHOTO 4YesoBeka. EcTecTBeHHBIH OTOOpP B MOMYJSAIMAX YEJC
nosimmMopdusm. [lonmynsiiiroHHbIe BOJHBL, Apeiid reHoB, Murpauus u «3¢p}ekr ocHoBa’
YeJ0BEeKa.

Yenoseueckue pacel. [lonstue o pace. bonpmme pacel: eBporneoujgHas (€B
(’xBaTOpUANbHASA), MOHTOJIOMIHAS (a3uaTCKO-aMepuKaHckas). Bpems u mytu paccenen
yenoBeyeckux pac. HaydHas HecocToATenbHOCTh pacusma. IIpucnocobieHHOCTh
OKpyxaromei cpensl. Bnusnue reorpadudeckoii cpensl u qperida reHoB Ha MOPGhOIIOTY

DKOCHCTEMBI B npucymue UM 3aKOHOMEPHOCTHU

7.1

Paznensl u 3amaun 5KOJIOTUU. CBsI3b DKOJIOTHH C APYIrudMH HAYKaMHU.
Mertoap! 3xonoruu. IloneBbie Ha6J'IIO,I[eHI/I$I. 9KCHCpI/IMeHTLI B OKOJIOTHHU: ITPHUPOJHBIC ¥
OKOJIOTHH. MOHI/ITOpI/IHF OKPY)KaI-OH_Ieﬁ CpCAbl: HOK&HLHLII‘;I, peFI/IOHaJIBHHﬁ 1 TJIO0AJIbHI

7.2

Okonorndyeckue (hakTopel U 3aKOHOMEpHOCTH MX aAedcTBus. Knaccudukarus skosor
O6uoTHueckue, aHTponoreHHsie. OOIMME 3aKOHOMEPHOCTH JIEHCTBHS SKOJOTUYECKUX (
HInpenrens, 0. JIn6ux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3M
Abuotnueckue Qaxtopsl. CBeT Kak 3Kojoruyeckuii akrop. JleHcTBHe pasHBIX
OpraHu3Mbl. DKOJOTMYECKHE TpYIIbl PACTEHWM M JKMBOTHBIX II0 OTHOLIEHUIO K
DoTONEepUOAU3M.




Temmneparypa kak skonoruueckuii pakrop. [leiictBue TemnepaTypbl Ha OpraHu3Msl. 11
OpraHu3Mbl. DOBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Brnaxxnoctp kak skonorudeckuit akrop. IIpucnocobnenus pacTeHUH K MOIIEPKAHUIC
pacTeHuii o OTHOIIEHHUIO K BoJe. [IprcnocoOieHns >KUBOTHBIX K U3MEHEHHIO BOJTHOTO P
Cpensl  oOWTaHHWsI  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3IYIIHAs,  IOYBCHH:
BHyTpHOpraHu3MeHHas. OU3NKO-XUMUYECKHE OCOOCHHOCTU Cpell OOUTaHUSI OpPraHU3Me
YKU3HU B Pa3HbIX Cpeax.

buonorunueckue putmbl. BHemnHue u BHyTpeHHUE puTMbl. CyTodyHblE U TOAWY
OpPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBUMN )KU3HHU.

Kusznennsie popmbl opranuzmoB. [lonsitue o xxuzHeHHOUW (opme. KuzHeHHsie dopm
KYCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHE TpaBbl. JKHU3HEHHbIE (DOPMBI KUB
a’poOnoHTHL. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HH.

buotnueckue Qaxtopel. Buael OMoTHYeCKUX B3aUMOAECUCTBUN: KOHKYPEHLMS, XHIL]
[TapasutusM, Koomepauus, MyTyalu3M, KOMMEHCalIu3M (KBapTUPAHTCTBO, H
B3auMoJIelcTBUS (Tonuueckue, popuueckue, hadbpruyeckue). 3HaueHNEe OMOTUYECKUX B
OpraHu3MoB B cpezie ooutanus. [IpuHIINT KOHKYPEHTHOTO MCKITIOYEHHS

7.3

DKOJIOTHYECKUE XaPAKTEPUCTUKHU TOMysauun. [lomymsiius kak OMOJOTHYECKash CHUCTS
¢duzmdeckux O0apbepoB W OCOOCHHOCTEW OMOJIOTHMH BUIOB B (DOPMHUPOBAHHH MPOCTPA
OcHOBHBIE TIOKA3aTeNW TOMYJSIIIUU: YUCICHHOCTD, TUIOTHOCTh, BO3pPACcTHAS M MOJIOBAst
TEMII POCTa, CMEPTHOCTh, MUT'PALIUSL.

DKojoruyeckasi CTpykrypa momyisiiuu. OLeHKa YHCIEHHOCTH Nomynsuuu. J(uHawm
buotnyeckuit moTeHnMan nonyasiuud. MoenupoBaHue JUHAMHUKUA NOMysiuuu. Kpusi
KpuBbie BbikuBaHUs. Perymsius 4ucieHHOCTH MOMYISIUM: poib (HaKTOpOB, 3aBUCIL
DKOJIOTHYECKHE CTpaTeruu BUIoB (1- u K-cTparerun).

[Tonsatue o006 »3Konoruveckodl Hume BUAA. MecTtooOuTaHue. MHOTOMEpHass MO
XartunHcoHa. Pa3zmepsl sxonornyeckoii Humm. [lorennuanbHas u peanu3oBaHHAS HUILH
Bun kak cucrema momymsiuil. Apeaisl BUAOB. Buabl M HX JKU3HEHHBIE CTpATer}
MUTpalUi )KUBOTHBIX. brosornyeckie MHBa3uM 4yXKepOJHBIX BUIOB

7.4

CooOmiecTBa oprann3mMoB. buorneno3 m ero crpykrypa. CBs3M MEXIy OpraHH3Man
otkpbiTag cucrema (A./x. Tencnu). @yHKuMOHANBHBIE OJOKM OPraHU3MOB B IKOCK
penyuentsl. Tpoduueckue ypoBHH. Tpoduueckme menm u cetn. AOmoTHueckue O
sKocucTteMax. KpyroBopoT BelecTB ¥ MOTOK SHEPTHU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeNN FKocUcTeMbI. bromacca 1 mpogykuus. DK0JIOTHYECKUEe THPaMH])
HampaBiieHHbIe 3aKOHOMEpPHBIE CMEHBI COOOILIECTB — CyKIecCHu. llepBHYHBIE U BTO[
AHTpoTIOreHHbIe Bo3/eiicTBHA Ha cykieccun. KimmmakcHoe cooOmectBo. bropaszHooopar
— OCHOBA YCTOWYHMBOCTH COOOIIIECTB.

[IpuponHble  3KOCHCTEMBI.  AHTPONOI€HHbIE 3KOCHCTEMBL.  ATposKOcHCTEMA.
AHTPOTIOT€HHBIMU U IPUPOAHBIMH SKOCUCTEMAMHU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojckas ¢uopa u ¢a
¢daynbl. buonornyeckoe M X03s5HCTBEHHOE 3HAUEHHUE arpOdKOCHCTEM U YpOOIKOCHCTE!
OCHOBHBIX B3aMMO/ICHCTBHI OPraHU3MOB B 9KOCHCTEMAX.

IlepeHoc sHEpruM M BEIIECTB MEXAY CMEKHBIMH dKOCHCTEMaMH. Y CTOWYMBOCTh Opra




YCIOBUAX €CCTCCTBCHHLIX U AHTPOIOI'CHHBIX BO3H€ﬁCTBHI>’I

7.5

buocdepa — obmerutanerapaast 00071049ka 3eMIIH, T/Ie CYIIECTBYET WM CYIIECTBOBAJIA )
6uocdepe. Obnactu 6nocheps! u e€ cocran. JKuBoe BeniecTBo Onocheps! 1 ero GyHKITy
3aKOHOMEPHOCTH cyliecTBoBaHus Ouocdeprl. OcobeHHOCTH OHMOChepsl Kak Tiio0an
paBHOBecue B buocdepe. KpyroBopoTsl BemiecTs 1 OMOT€OXUMHYECKUE IUKIIBI (YIIIepo
ouocdepe.

3oHanpHOCTE OWocdeprl. Ilonstne o Owmome. OCHOBHBIE OHOMBI CYIIW: TYHJPS
IIMPOKOJIMCTBEHHBIC JIeCa, CTENH, CABAHHBI, ITYCTBIHH, TPOIMYECKUE JIeCa, BBICOK(
KUBOTHBI MUpP OMOMOB CYIIIH.

Crpykrypa 1 QyHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYpCHOT0 MOTEHIMaIa 1 Onocdepr

7.6

DKOJIOTHYECKHE KPU3HCHI U UX NMpUunHbL. Bo3neiicTBue yenoBeka Ha Ouocdepy. 3arps
BO3JlyXa. 3arpsi3sHeHHe BOJHOM cpeabl. OxpaHa BOJHBIX pecypcoB. Paspyiienue mou
W3meHeHne ximmara.

AHTPOTIOT€HHOE BO3/ICHCTBUE HA PACTUTENBHBINA U )KUBOTHBIM MUp. OXpaHa pacTUTENb}
MPUHIMIBI OXpaHbl npuposl. KpacHbie kuuru. Oco6o oxpaHseMble IPUPOIHbIE TEPPUT
1 300JI0TUYECKHE MAPKU.

OcCHOBHbBIE MPHUHIMIIBI YCTOMYMBOIO pa3BUTUS YeJIOBEUYECTBA M MpUPOAbL. Paru
coXpaHeHHEe OMOJIOTHYECKOTO pa3HOOOpa3us 3eMin




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






