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HOACHUTEJBHAS 3AIIUCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konnenuuu mnpernojaBanHus ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusiy yrayo6nénnoro ypoBHs usydenust (10—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoU oOnactu «EctecTBeHHO-
HayuHble ipeaMeTh». CornacHo nonoxenusMm GI'OC COO npodunbHbie yueOHbIC
NpeAMEThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BAaHbl 00ECMEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIUM, CpPEeAHUM
o01MM, cpeHUM NpodhecCUOHATBHBIM U BBICIIUM 00pa3oBaHueM. B To xe Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O0pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C NpodopUeHTaIMEeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTW HAy4YHOTO 3HAHUSI, CBSI3AHHOTO C OHOJIOTHEH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” 1aét npeacraBieHue o 1eIu
W 3aJjayax U3ydeHus ydeOHoro mpeameta «buonorus» Ha yriayOoJI€HHOM YpOBHE,
ompenenser o0s3aTeabHOe (MHBApPUAHTHOE) TMPEIMETHOE COJIEpkKAHUE, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIEA0BATeIbHOCTh W3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBs3€H, JIOTUKH Y4eOHOro mpoliecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmme o 6uosioruu peain3oBaH
MPUHIINAT MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTMHU Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBaHus, Oyaromaps dYemMy [MpPOCMATPUBACTCS  HAMPABJICHHOCTh  Ha
MOCJIEYIOIEe pa3BUTHE OWOJOTHYECKUX 3HAHWM, OPHUEHTHUPOBAHHBIX Ha
dbopMUpOBAaHUE  €CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHHS,  IKOJOTUUYECKOTO
MBIIIUICHUS, IPEJICTABICHUN O 3J0pOBOM 00pa3e KU3HHU, Ha BOCIIUTaHUE OEPEKHOTO
OTHOILICHHS K OKpY’Karollel mNpupoHoil cpeae. B mporpaMmmMe mo OMOJIOTMU TakKe
MOKa3aHbl BO3MOXKHOCTH yueOHOTro rmnpenmera «buosorus» B peanu3anuu
tpeboBannii ®I'OC COO K TUTAHUPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MpEAMETHBIM pe3yJibTaTaM 00y4eHUs U B JOPMHUPOBAHUU OCHOBHBIX BUJIOB y4€OHO-
MO3HABATEJIbHOM JICSITEIbHOCTH OOYYaroIIMXCSl 10 OCBOCHHMIO COJIEpKaHUS
OMOJIOrMUecKOro 00pa3oBaHMs Ha YPOBHE CPEAHEro 001iero o0pa3zoBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero oOmero oopasoBaHUs
3aBepiaeT ONOJIOrHIecKoe 00pa30BaHKE B IIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriIyOJieHHe 3HaHUM 00y4aroluxcs 0 dKUBOM MPUPOJIe, OCHOBAX MOJEKYIISIPHOU U



KJIETOYHOW OMOJIOTUH, SMOPUOJIOTUN U OMOJIOTUU Pa3BUTHA, T€HETUKHU, CETEKIINH,
OMOTEXHOJIOTUH, IBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

Nzyuyenne ydeOHOro mnpeamera «buonorus» Ha yriIyOJIEeHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOIIUXCS K IMOCIEIYIOIIEMY MOJIYYEHHUIO
Ouonoruueckoro  oOpa3oBaHMs B By3aX U OpPraHM3alMsIX  CPEIHETO
npoeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIMMHUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanmsi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U YriyojieHbl OHMOJIOTMYECKHE 3HAaHMsSI O PACTEHUSIX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEACHUS IPUKIATHOTO U TOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHWM C
COOTBETCTBYIOIIMMH 3HAaHUSMH, TOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUU
bU3UKK, XUMUH, Teorpadui 1 MaTEMATUKH.

CrpykTypa mnporpammbl 1o ydyeOHOMYy mnpeaMmery "buosorus" orpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIM MOAXOABl K HW3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUIS AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYECKOro MUpa Ha 3eMiie,
COXpaHeHUs1 OMOJIOTMYECKOro pa3HooOpasus muaHeTsl. Tak, B 10 knacce u3ydaroTcs
OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOW OMONOruM, 3MOPHOJIOTUM U OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJEKIUH, OMOTEXHOJOTUM U CHUHTETUYECKOW OMOJIOTHuH,
aKTyaJU3UPYIOTCS 3HAHMSI OOydYaroIIMXcsi 1Mo OOTaHUKE, 300JI0TMH, aHATOMUH,
dbusunoniorun yenoeka. B 11 kiacce u3yqaroTcsi IBOJIIOIIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U YueHue o ouocdepe.

VYuebnsiii npeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00y4arolUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJ,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, MOy,
OHMOLIEHO3a, SKOCUCTEMbI, O BBIIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAaHMSIX B OMOJIOTUH, IPUKIIAJHBIX aclieKTax OMOJIoTHYecKuX 3HaHuil. Jlis
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTUH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuaa B COAEPKaHUM MPOTPaMMBbl
1Mo OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHSI U Pa3BUTHS
TOM WJIK MHOM 00J1aCTH OMOJIOTHH, BKJIAJI0M OTE€UECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pPEIlIEHUE BaXKHEUIINX OMOJIOTMYECKUX M SKOJOTHUYECKUX TPoOIIeM.

[enb n3yuenus yueOHoro npenmera «buonorus» Ha yriyOia€éHHOM YpOBHE —
OBJIaJICHWE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM



OpraHW3alMK >KUBBIX CHCTEM pa3HOTO paHra © NPHOOpPETECHHUE YMEHHM
WCITOJIB30BaTh TH 3HaHUS B (DOPMHUPOBAHUM MHTEpPEca K ONMpenenEéHHoN 00IacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYECKOTr0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydeOHoro nmnpeamera «buonorus» Ha
yIIyOI€HHOM YpOBHE 00€CTIEUMBACTCS PEIICHUEM CIICIYIOMINX 3aa4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KaPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHUOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJSAIus, BUA, OMOTeo1eH03, Oroctepa); O BBIIAIOUIUXCS OTKPBITUSIX
Y COBPEMEHHBIX HUCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YalIIMXCd C METOJAMH TIO3HAHUS >KUBOW MPHUPOIBI:
UCCJIEIOBATEILCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUH U OUOJIOTUM Pa3BUTHS, TCHETUKU U CEJICKIIUU,
OMOTEXHOJIOTMHM W CHHTETHMYECKOM OHMOJIOTHM, TaJICOHTOJIOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEIbHOTO TMPOBEJICHUS OMOJIOTUYECKUX HCCIIECIOBAaHUN B
nabopatopun W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, OKCIIEPUMEHT,
MOJICJIUPOBAHUE);

OBJIaJiIcHUE OOYYaIOIMMUCA YMEHHUSMHU: CAMOCTOSITEIbHO  HaXOJHUTh,
aHaJM3UPOBAaTh M HCMOJb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; TO0JIH30BAThCS
OMOJIOTUYECKOM TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-IKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOILICHUIO K OKpPYXKaoIleld NpUpPOAHOU cpeae, COOCTBEHHOMY 3J0POBBIO U
3M0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPHI
npoduiiakTUKA WH(GEKITMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOMN KM3HENEATEILHOCTH B UPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOTO  XapaKkTepa;, XapaKTepu30BaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE Y 00YUAIOIINXCSI UHTEJJIEKTYaJIbHBIX M TBOPUYECKUX CITIOCOOHOCTEH B
MpOIIECCE 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €I TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, IPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICIOBAaHUH,
peleHusi OMOJOTHYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTHYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCIIUTAHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJC B
IEJIOM M K OTJIETIBHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMHUPOBAHUE IKOJIOTHUUECKOM,



T€HETUYECKON IPAaMOTHOCTH, OOIIEH KyIbTyphl IOBEACHUS B IPUPOJIC; MHTETPAITAN
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHrue  OOyYaroIMMHCS  KOMIIETEHTHOCTH B PaIMOHAILHOM
PUPOIOTIOIH30BaHUH (COOIOICHHUE TTPABIII TTOBEACHHUS B IPUPOJIC, OXPAHBI BUIOB,
KOCUCTEM, Ouocdepsl), COXpaHEHHUH COOCTBEHHOTO 3/I0POBbSI U  3JI0POBbS
OKpyXXammux Jrojned  (cobmomeHuss wMep mnpoduimakTuku — 3a00JIeBaHUH,
oOecrieueHrne 0€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUs
OMOJOTMYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3JaHMe  YCIOBUM  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYyYarOIIUMHCS
VHIMBUTyaJIbHOU 0o0pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocJIeyoneMy Ipo(ecCHOHAaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUHU C
WHIMBUTyaJIbHBIMU UHTEPECAMU U MOTPEOHOCTAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE CpeaHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 kitacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B HEZIel0).

OT6op opraHu3alMoOHHBIX (HOPM, METOJIOB U CPEACTB OOy4EeHHUS OUOJOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHenupUKU €ro COJEp KaHWs U HaIlpaBIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTUYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUH OMOJOTHH HA YIUIYyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENIEHUE JTA0OpPATOPHBIX M TpakTUdeckux padot. Takxke ydactue
OOy4YaromMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENHCKUX PadoT,
TEMaTHUKa KOTOPBIX OMPEACNACTCS yUUTEIeM Ha OCHOBE UMEIOIINXCSI MaTepUaTbHO-
TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHM.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopus pa3BUTHS
Owosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosoruei. 3HadeHUe OHMOJIOTHH B
MIPAKTUYECKON JEATCIIbHOCTA 4YEJOBEKA: MEIUIHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBL.

JleMoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apseit, I'. Mennens, B. U. Bepuanckuit, W. I1. 11aBnos, . . Meunukos, H. N.
Bagunos, H. B. Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3YyYeHHUE

JKuBble cuCTEMBI Kak NpeaMerT Hu3ydyeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTh W IEJIOCTHOCTb,
CI0KHOCTb M YIOPSAJIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3aLusl,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHM OpraHusanyu SKUBBIX CHCTEM: MOJEKYJAPHBIM, KIECTOYHbIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BUIOBOM, 9KOCUCTEMHBIN
(Ouoreouenotuyeckuit), ouochepnsiii. Ilpoueccbl, NPOUCXOIAIIME B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOro. JKWM3HB Kak (opMa CyIIecTBOBAHUS
marepuu. Hayku, n3ydaromue xuBble CUCTEMBI HA PA3HBIX YPOBHSIX OpPraHU3ALUU.

N3yuyenue xuBbIX cucteM. MeToasl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3aIM, MeTaaHanu3. [louaTue o 3aBUCUMON U
He3aBUCUMOM TiepeMeHHOU. [InanupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux naHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXEHUS pe3ysibTaToB JKcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmupt u cxembl: «OCHOBHBIE TMPHU3HAKH KU3HW», «buonornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU TTPUPOJIBI».

O6opynoBanue: 1a00paTtopHOe 00OPYIOBAHUE JIJIsi TPOBEACHUS HAOIIOICHU,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IMYHBIX METONOB TpPH
W3YUYEHUH KUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. llIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC ITOJOKEHHUS COBPEMEHHON KJICTOUYHOMU
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PEepeHInaNbHOE
LHEHTPU(PYTUPOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢huxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

[Toptpersr: P. I'yk, A. JleBenryk, T. [lIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«Hcropus pa3BUTHS METOAOB MUKPOCKOIIUI.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIETOK.

IIpakTuyeckas padora «U3yueHue METONOB KJIETOYHON OUOIOTHU
(xpomatorpadusi, snekrpodopes, auddepeHmaIbHOe IEHTPUGYTUPOBAHUE,
IT11P)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIJIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEIA, pEareHTa, y4aCcTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperysiuuu. MuHepanbHble BEIIeCTBa KJIETKU, UX Ouojoruueckas posb. Posb
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BelIeCTBAa KIETKWA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypbl GenkoBoi Moiekysnbl. [lepBuunas
CTpyKTypa Oenka, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAsS
cTpykTypsl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukauus  Oenkos.
buonornyeckue Qpynkuun 0enkoB. Ipuonsi.



YraeBoasl. MoHOCaxapu/ibl, AUCaXapuabl, OJIMTOCAXapPU/Ibl U TOJIHCAXapU/IbI.
OOmuit  mnaH CcTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlurunpl. M'mapodunbsHO-THApOdOOHBIE cBOMicTBa. Kitaccudukanus TunuaoB.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBoWCTBa OMOJOTHYECKIX MEMOpaH — TEKYUYEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IIpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. MecroHaxoxaeHue u ouonornueckue pynknum JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizsu B Moliekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBICHHBIE TEPEHOCUUKH, UX (PYHKIIUU B
Kietke. /[pyeue nykneosuompugocpamol (HT®D). CexBenuponanue [JHK. Memoowi
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CtpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
CocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuoMonekyl. Mooeruposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckull cCuHme3s OUOMOJIEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauun

[Toptperst: JI. [lomunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinnn, O©.
Conrep, C. [Ipy3unep.

Junarpammel: «Pacnpenenenne XUuMHUECKUX SJIEMEHTOB B HEXKUBOU ITPUPOLEY,
«PacripenenieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJILH.

Tabnuuel u cxembl: «lleproguueckass TabavIia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJeKysbl BOAbl», «BellectBa B cocTaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€JIKOBON MOJIEKYJNb», «CTpoeHHE MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OO0opynoBaHue: XUMUYECKAsl TOCYAa U 000PYI0BaHKUE.

JlaGopaTopHasi padora «O0HapyxeHUE OCJIIKOB C MOMOIIbIO Ka4€CTBEHHBIX
peaKIuii».

JlaGopaTopHasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTraHU3MOBY.

Tema 5. CTpoenue u QyHKINH KJIETKH

Tumnbl KIETOK: 3yKapuoTHYecKas U TMpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CrtpoeHune npokapruoTHUecKoM KieTku. Kilerounas crenka 0akTepuil u apxeil.
Oco0eHHOCTH CTpOEHUS] TEeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue v GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KieTKH. [1na3zmMaTuueckas
MeMOpana (tuiazmanemma). CTpykTypa mia3MaTHdeckoil MeMOpaHbl. TpaHcropt
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: macCuBHbIN (Tudy3usi, ooneraéHnas
mud¢ys3us), aKTUBHBINA (NMEPBUYHBIM W BTOPUYHBIM aKTUBHBIA TPaHCIOPT).
[Tonmynponuiaemocts MeMOpaHbl. PaboTa HaTpHii-KkaaueBoro Hacoca. DHJIOIUTO3:
MUHOIIUTO3, (arouurtos3. Jk301uTo3. Kinertounas crenka. CTpykrypa U (QyHKIUU
KJIETOYHOM CTEHKU PAacTEHUM, TPUOOB.

Huromnasma. [{uro3omns. [utockener. JIBuxkenue nuromiazMbl. OpraHoOUIbI
KJeTkl. OTHOMEMOpaHHbIE OPTraHOMIbI KIETKHU: dHAoIIa3Marnueckas cetb (D11C),
anmapaT [onbpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3anuMocss3b
OJJHOMEMOpaHHBIX OPraHOUAOB KiIEeTKH. CTpOeHHE TpaHyJspHOIO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOUYHBIX MeMOpaH. [ maakuil (arpanysisipHbIN ) SHAOIIA3MATHYECKUI PETHKYIIYM.
CekperopHast (yHkuus annapara ['onbmxu. Moougukayus benxkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame Ionvodicu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIX kineTtok. Kiierounstii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBI  KJIETKM:  MHUTOXOHJPUHM,  IUJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (GyHKIMH MHUTOXOHApUN H Tuiactui. llepBudHsble,
BTOPUYHBIE U CIOXKHBIE MIIACTUABI OTOCUHTE3UPYIOIIUX 3YKAPHOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opraHonabl kjaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. IIpomescymounvie Gunamenmol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbILIEUHbIE — KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Kietouynsrit
ueHtp. CrpoeHMe U JBUKEHUE KIYTUKOB U pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enxku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuun. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sizipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBL. /{uHamuka s0epHou 00010uku 6 mumosze. floephblil
Mpaxcnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DYKapUOTHUECKOW KIETKm», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKu», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3ydeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MeMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX».

IIpakTuyeckast padora «/3yueHne IBUKEHHS UTOILIa3MbI B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AcCCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. JHEpreTudeckoe oOecnedeHue KiIeTku: mnpeBpamieHue ATO B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentesl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHoKcucenHbIll U OKcuceHHblll pomocunmes y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUCMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
¢dotocunreza. CetoBas u TeMHOBas Qazbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. IlpogykTUBHOCTH PoTOCUHTE3a. BrusHue pa3andHbix PakTopoB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUCHHE (POTOCUHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuH, >KeJle300aKTepuu, CepoOAKTEPUH, BOJOPOIHbBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxenus. IIpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30OYAUTEIHN OOJIE3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUY B
mpoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakiun. OKUCIUTEITEHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduerma npomonos. Cunmes ATD:



paboma npomonnou AT®-cunmaszwvl. [lpenmymiecTBa a’poOHOTO mMyTH OOMEHa
BEIIECTB Mepes aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpauun

[Toptpertsr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibl u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocunTes
oenka», «Ctpoenune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 000pYyIOBaHHUE JIsI TPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTPENapaToB.

JlabopaTtopHasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuIa3bl WK KaTanaasbl)y.

JlabGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO pACIICTUICHHS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHnasi padora «CpaBHeHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHast uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW uHpopManuu. ['eHeTnueckuit
KOJZ, €ro cBoucTBa. TpaHckpunuusa — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsius u e€ atanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasienus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoOKapuoT. I'mmoresa
ornepona (®. XKako6, XK. Mano). Moaexynsprvle mMexanuzmvl IKCAPECCUU 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblii romeocTas.

Bupychl — HekeTouHble (hOPMBI )KU3HU U 00UTaTHBIEC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHblU YUK
JIHK-cooepocawux supycos, PHK-codepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasd.

BupycHsie 3a00sieBanus YesnoBeKa, >KMBOTHbIX, pactenuit. CITN /], COVID-19,
COIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.

buoungpopmamuka: unmeepayus u anaiuz dorvwux maccusos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannwix. Hanomexnonoeuu 6 ouonozuu u meouyune.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JeMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

Tabmuubr u cxembl: «brocunTtes O6enkay, «['eHeTnyeckuii Kom», «BUpych»,
«baktepuodarmu.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisius. WMutepdaza u Mutos.
Oco0eHHOCTH TpolleccoB, MpoTekalIux B uHTepdaze. [loAroTroBka KIETKH K
nenenuro.  [IpecunteTndyecknii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTUUECKUI) IEPHOIbI HHTEP(DA3BI.

Martpuunbin cunres JIHK — perumkanwmsa. [Ipunnuner perumkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TemoMepaza. XPOMOCOMHBIH Ha0Op KJIETKHM — KapuOTHUIL. JIUTJIOWIHBIA W
rarionaHbell  HaObOpel XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenue kieTku — Muto3. CTaiuu MUATO3a U TPOUCXOASAIINE B HUX MPOLIECCHI.
Tunbl Muto3a. Kapnoknnes u nuTokuHE3. bruonornyeckoe 3HayeHUE MUTO3A.

Perynsiuuss mutoTHueckoro uukia Kietku. [Iporpammupyemas kineroyHas
ru0esb — arnomnTo3.

Knerounoe sanpo, XpoMocombl, (GYHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaugepayuu, oupdepenyuposxku, cmapenus u euberu xiemox. «l{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabnuipl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdy, «CtpoeHue
xpomocomy, «Permmkamusa JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOPEILIKA JIyKa».

JlaGopaTropnass  padora  «lM3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpEnapaTax.

JlaGopaTopnasi pabora «HaGmroieHrie MUTO3a B KJIETKAX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApATax).

Tema 9. CTpoenue u GyHKUMH OPraHU3MOB

buonoruueckoe pazHooOpazue OpPraHU3MOB. OJHOKJIETOYHBIE,
KOJIOHHAJIbHBIE€, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OEHHOCTH CTPOEHUS U JKU3HEACATEIHPHOCTH OTHOKJICTOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHBbIC T'PHUOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTUE
poTucThl. KoJIOHMaIbHbIE OPraHU3MBL.



B3anMoCBA3p 4YacTE MHOTOKJIETOYHOrO OpraHu3ma. [KaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak enuHoe uenoe. I'omeocras.

Txanu pacrenuid. TUTIBI paCTUTETBHBIX TKaHEH: 00pa3oBaTeIbHAs, TOKPOBHAS,
IPOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUMH U
PAacCIIOIOKEHUA TKAaHEH B OPraHaX PacTEHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCMHUTENbHAs, MblleyHasi, HepBHas. OcoOEHHOCTH CTpOCHHS, (PYHKIHA U
PAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeloBeKa. DyHKIMKA OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUM cKesleT. CTPOEHUE U THTIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIECTOYHBIX  OPraHU3MOB:
amME0OHIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloronenre Boapl, yriaeKUCIoro raza i MUHEpaabHbIX
BellecTB  pacreHussmu.  [Iutanme  KMBOTHBIX.  BHyTpumosoctHoe U
BHYTPUKIIETOYHOE NUIIEBapeHUe. lIuTaHne NO3BOHOYHBIX XMUBOTHBIX. OTHemnsl
MUIIEBAPUTENBHOIO TpakTa. [lnmeBapurenbHble kene3bl. [lnmmeBaputenbHas
CUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue >kuBoTHbIX. uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe apixanue. JlpIxaresbHasi IOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa YeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MiIeKonuTaomuX. Perymsmus npixanus. JlprxareabHble 00BEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHncropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyrum KpoBooOpamieHHs. ODBOJIOLHOHHBIC
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX >KMBOTHBIX. Pabora
ceplla v €€ peryJisius.

Brinenenue y opranu3mos. Beienenue y pacteHuil. BeigeneHue y )KUBOTHBIX.
CokpatutenbHble Bakyonau. Oprasbl BbigeneHus. PuibTpanus, CEKpeuus Hu
oOpaTHOe BcachblBaHME KaK MEXaHU3Mbl paOOThl OpraHoB BbieneHus. CBs3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIIACIMTEIBHOM CcHUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX U 4enoBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3MoB. CHopbl
OaKTepuil U UCTHI MPOCTEHIIMX. 3alI1Ta y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3amuTa opranu3Ma ot Oone3Hedl. UmmyHHas cucteMa 4enoBeka. KieTouHblid u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYHHTET. Teopusi KiIoHaIbHO-celekTuBHOTO uMMyHuTera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUH CUCTEMHBIX 3200JIEBAHU.

PazgpaxxumocTte ¥ perymsanus |y OpramusmoB. Pazgpaxumocts y
OJIHOKJIETOUYHBIX OpraHUu3MOB. Takcucsl. Pa3ipa)xumMoCTh U peryisuus y paCTeHUMN.
PocTroBble BelllecTBa U X 3HAYECHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas perynsiuus W 3HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI K UX TOPMOHBI. JlefcTBUE TOPMOHOB. B3auMOCBSI3b
HEPBHOU M 3HJOKPUHHON cucteM. ['mnoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrenmme», «Oprasel LIBETKOBBIX PAaCTCHHI,
«CucremMbl  OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue ctedisy,
«CTpoeHue JNHUCTOBOM IMIIACTUHKW», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHass cucrtema», «/lpIxarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurensHas cucrteMa», «IOHIOOKpUHHAs cucTtemay, «CTpOEHHE MBIIILBDY,
«Ammynuter»,  «KuiieunomosioctHeie», «CxeMa  TUTaHUA  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUIIPBI»,
«CtpoeHue minaHapum», «BHyTpeHHee CTpoeHne HO0KIEBOro uepBsi», «HepBHas
cuctemMa peio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecMbikatomuxcs»,  «HepBHas  cuctema  nrumy, «HepBHas — cuctema
MIIeKonUuTaromux», «HepBHas cuctema yenoBeka», «Pedmaexey.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpOIpEnapaThl OJHOKJIETOUHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIUU



HACEKOMBIX, WTJIOKOXKHX, YKUBBIC SK3EMIUISIPhI KOMHATHBIX PacTeHUU, repOapuu
pacTeHUN pa3HbIX OTAEJIOB, BIJIAXHBIE IMpENaparbl JKUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJET YEJIOBEKa,
o0opyZ0BaHUE JJI JEMOHCTPAIIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB Mo AecTBreM (epMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKHUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEe sKUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazmHoKeHHe ¥ pa3BUTHE OPTraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecronoro  pasMHOXKEHHS:  I[OYKOBaHHE, CHOPYJISALUA,
dbparmeHTanys, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lonoBele kieTkn, wiM rameTtsl. Meno3. Craaun
Mmeno3a. [loBenenne xpomocom B menose. Kpoccnarosep. bronmorndecknii cMbICIT
M€i103a M TIOJOBOro Impouecca. Meilo3 W €ro Mecto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BuTre. I'aMeTorenes y )KxUBOTHBIX. [10JI0BBIE JKEe3bl.
OOpa3oBaHuE U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaTorenes u oorere3. CtpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE pPA3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOZIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbLX NPOOIEM IMOPUOIOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguum >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbel  apoOieHus.
Jemepmunuposannoe u HedepmMuHuposanHoe Opoobaenue. bracmyna, munvi
onacmyn. OCOOEHHOCTH JAPOOJICHUS MIIEKOMMUTAIOMIUX. 3apOJbIIIEBbIE JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anumHuoe
BIIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbiiia (dMOpHUOHATbHAS WHIYKIUA).
3akyagka IUIaHA CTPOCHUSI JKUBOTHOTO Kak pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUI TE€HOB. BrnusHue Ha >MOpHUOHAIBLHOE PAa3BUTHE PaA3IAYHBIX
(haKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButne x)uBOTHBIX. I[locTamOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ meramMopo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKO€ 3HAYEHHWE MPSMOrO0 M HENPSIMOro
pPa3BUTHUS, UX PACHpPOCTpaHEHUE B Mpupoje. Tumesl pocta >KUBOTHBIX. DakToOpbI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTauu nmocTaMOPUOHAIBHOTO pa3BUTHS



y ’KMBOTHBIX U uesioBeka. [leprnopl oHTOreHesa uenoBeka. CtapeHue u CMepTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenmii. ['ameroput u cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHue Cop B Mpoiiecce Mero3a. ['aMmerorenes
y pactenuil. OII0I0TBOPEHHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoOB. [[BOWHOE
OILTOIOTBOPEHHME Y IIBETKOBBIX pacTeHnid. OOpa3oBaHUE U pa3BUTHE CEMEHU.

MexaHu3Mbl peryJsaluyd OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCcTpaMuA

[Toptpets: C. I'. HaBammun, X. llneman.

Tabmuubl u cxembl: «BereratnBHoe pasMHOkeHHe», «Tumbl Oecrnonaoro
pasMHOXEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIIEHBDY,
«Pa3MHO)eHue AP, «Menosy», «XpoMocoMmbl», «l'ameroreHnes», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HENpsAMOE pa3BuTHe», «Pa3BuTHE MalCKOro xyka», «Pa3Buthe capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUI»,
«CTpoeHune ceMsH OOHOIOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbl», « KU3HEHHBIN [IUKJI MXa», «  KM3HEHHBIA LIUKJI TATOPOTHUKAY,
«’KM3HEHHBIN UKII COCHBDY.

O6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIETOK U
CIIEpMAaTO30HUI0B, MOJIENb «L MK pa3BUTHS JISATYIIKW.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa FTOTOBBIX
MHUKPOIIPETapaTaxy.

IIpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX )KUBOTHBIX.

JlaGoparopnass padora «CTpo€HHE OpPraHoB PA3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — HayKa O HacCJeACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoOB

HcTopust cTaHOBIEHUS U PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B PA3BUTHU TI'€HETHUKH.
Paboter H. K. KonwrioBa, H. U. BaBunosa, A. H. benozepckoro, I'. J. Kaprnieuenko,
10. A. ®mwmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TOHITUSL U1 CUMBOJIbL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JTUHUS, TUOPUIBI, TEHOTHUI, (DEHOTHII.
OCHOBHBIE ~ METOJBI ~ T€HETUKH: THOPUIOJOTUYECKHM,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKH .

JlemoHcTpanuu



[Toprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsnos, H. 1.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunps! u cxeMbl: «MeTo1bl TeHETUKNY, «CXEMBI CKPELLIUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna Kak OOBEKT T'€HETUYECKUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi ruOpUIOB MepBoro nokojaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUIeHUs NPU3HAKOB. L{uTonornyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UIoTe3a YUCTOTHI raMeT.

AHanmsupyronee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HAcIeIOBaHMUS.
Pacuierienre npru3HakoB MPU HEMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHiens — 3aKOH HE3aBUCUMOTO
HaclieJJOBaHUsI TPU3HAKOB. [[uToIOrnYeckre 0OCHOBBI JUTHOPUIHOTO CKPEIIBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CIEIUIEHUS MEXIYy TeHaMHh. XPOMOCOMHas
TEOPHUsI HACIIEICTBEHHOCTH.

['eHeTnka nojila. XpoOMOCOMHBIM MEXAHU3M OINpPEAEIEHUS Moia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMeTHhIA MOJ. ['eHeTmueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CHETJIEHHBIX C MTOJIOM.

I'enoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM ajuienu3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommniementapHocts. Onuctas. [lonmumepus.

['eHeTMYECKUI KOHTPOJIb Pa3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKXKE
(U3MOIOTUYECKUX  TPOIIECCOB, TMOBEICHUS W  KOTHUTUBHBIX  (DYyHKIIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHUs HACJIEACTBEHHOU NH(POPMAIIUU B TIOKOJICHUSX KJIETOK U OPraHU3MOB.

JleMmoHCcTpauumn

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

Tabmuubl u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
MeHnnens», «AHanu3upyooliee CcKpelmuBanue», «HemomHoe aoOMUHUpPOBaHHEY,
«ClemieHHOe HacleJOBaHUE TMPU3HAKOB Yy Jpo30duiib», «l'eHeThKa Tmojay,
«Kapuotun uenoBeka», «Kapuotun npozodwib»y, «Kapuotunm mnTUIBDY,
«MHOXECTBEHHBIN aJlJIeIU3M», «B3auMo1eiCTBUE T€HOBY.

O6opynoBanue: MOJAENb IS JEMOHCTpPAIlMU 3aKOHOB €IMHOOOpasws
rHOpUJIOB TIEPBOTO TIOKOJICHWSI M PACIICIICHUS TPU3HAKOB, MOJENIb IS
JIECMOHCTpAllUM 3aKOHA HE3aBUCHUMOTO HAcCJIEJOBAHUS MNPU3HAKOB, MOJEIb JJIs



JEMOHCTPALMK CLEIUICHHOTO HACJIEIOBAHUSA INPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

IIpakTnyeckas padora «lI3ydyeHne pe3yabTaTOB MOHOTHOPUIHOIO
CKpEIIMBaHUA Y IP030(UITBD».

IIpakTuueckass  paGora  «M3ydeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKPEIIMBaHUSA Y IPO30(DUIIBD».

Tema 13. 3aKk0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HopMUpOBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIICCTBCHHASI.

MonmudukannonHass HW3MEHUYMBOCTh. Ponb cpeasl B (popMupoBaHUH
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanrioHHbBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa Moau(UKAITMOHHON
V3MEHYUBOCTH.

['eHoTMIIMYECKAast N3MEHUYUBOCTh. CBOMCTBA T€HOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUNTHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYUBOCTH B CO3JIaHUU
TeHETUYECKOr0 pa3HOO0pas3us B MpeJesiax OJHOrO BUA.

MyTanmonHass HM3MEHYMBOCTh. BuIbI MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHAYUUPOBAHHbICE MyTalMHh. SoepHble W
HUToIIa3MaTuyeckue Myranud. CoMaTUYecKUe W MOJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HAa OpPTraHU3MBI.
3aKOHOMEPHOCTH MYTAlMOHHOI'O IIpolecca. 3aKOH TI'OMOJOTMYECKHUX pSIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass W3MEHUMBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb ONULEHEMUYECKUX GaKmopos 6
HACNe008aHUU U USMEHUUBOCU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JleMmoHCcTpauumn

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

Tabmuupt u  cxembl: «Bugsl  usmeHumBOoCTHY», «MoaudukaoHHas
U3MEHYHUBOCTHY, «KomOnHaTnBHas W3MECHYHUBOCTHY, «Meiosy,
«OmnoagoTBopeHuey, «I eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buapl MyTaruiig.

OOopynoBaHue: XKMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadpum) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHuasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapHAIMOHHOTO psla U
BAPUALIMOHHOUN KPUBOW.



IIpakTuyeckas padora «Myranuu y apo3odunbl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoaHass MporpaMma HCCIEIOBaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKM  YEJOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKUI, MOIYJISALIUMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONpPEACICHUE TE€HOTHIIA:
MTOJTHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananu3a. HacineacTBeHHbIe 3a00IeBaHUs YesloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oone3HM 4YesoBeKa. boJie3HM C HACleCTBEHHON MPepacioyioKeHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAILCHUHN U JICYEHUU T'€HETHYECKUX
3a00JieBaHUI 4YelloBeKa. MeauKOo-reHeTUUeCcKoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TE€HETHYECKOTO Ipy3a». ITUYECKUE ACTEKThI UCCIEIOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (akTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(GbU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
MPEIPACIIOIOKEHHOCTD YETTOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUsS T€HETUKU
yesoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBiIeHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cestekuusi OpraHu3MoB

JomMecTuKanus 1 ceeKuus. 3apoKICHUE CEEKIIUU U JOMECTUKAIUU. Y YEHUE
H. U. BaBunoBa o lleHTpax NpOMCXOXKIEHUS U MHOT0OOpasus KyJIbTYPHBIX
pacteHuid. Ponb cenekunu B CO3JaHNM COPTOB PACTEHUN U TTOPOJ ) KUBOTHBIX. COPT,
opoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUYMBOCTH
H. W. BaBumnoBa, ero 3HaueHue JJIs CEICKIIMOHHON PabOTHI.

Metonbl cenekiMoHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBU 1Y aJIbHBIM. ITarnel KOMOUWHAIIMOHHOM CCJICKIIUU. HcnriTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUNY C TIOMOIIBIO OILEHKHU
(deHoTuna NOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMonlbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PanmnanoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYPHBIX
dbopm opranu3mMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomouHanTHbIX JIHK 1151 mostydeHust iCX0JHOTO MaTepuaia Jjisi CeJIeKIUU.

[Tomyuyenue MTOJIUTLIIOUIOB. BryTtpuBnaosas THOpUIN3AIINS.
brmuskoposcTBEeHHOE — CKpemMBaHue, wid  WHOpuauHr.  HepoacTBenHoe
CKpelMBaHue, Wih ayTOpuauHr. ['erepo3uc w ero mpuumHbL. Vcmomb3oBaHue
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus



MEXBHJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIUNA PACTEHUHN U )KUBOTHBIX. « 3e1EHAs
DesonoYUAY.

CoxpaHeHre U U3y4eHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX pOAUYEH JIJISl CO3/IaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SICTBEHHBIX
KYJIbTYp. H3yuenue, coxpanwenue u YnpagieHue 2eHemudyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaax VIAVYUleHUs
Cyuecmeyomux U co30aHusi HO8bIX NOPOO, JNUHUU U KPOCCO8, 6 MOM HUCie C
NPUMEHEHUEeM COBPEMEHHBIX MemMO008 HAYUYHbIX UCCIe008aHU, NepedosbiX Uoeli U
NepCneKmuBHbIX MexXHOI02Ul.

JdeMoHCcTpauu

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKIEHUS U MHOTO00Pa3usi KYJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKHUX PSAOB B HACIEACTBEHHONW M3MEHUYMBOCTI,
«MeTtoapl cenekiuny, «Otnanéunas rTudpuauzanusy, «MyTtarenesy.

JlabopaTopHast pabdora «/3yueHne coOpTOB KyJIBTYPHBIX PACTEHUN U MOPOA
JIOMAIIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKCHHS CEJIEKIIMU PACTEHUU U
KUBOTHBIX (Ha CEIIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEILHBIM YYaCTOK, B TEIUIMYHOE XO354WUCTBO, B JIAOOPATOPHUIO
arpOyYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHoJI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HCMHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MHUKPOOPTAHU3MBI, 170.4 XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHue, TMOMYyYEeHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJIeHE. Mukpoouonornueckuii cuHte3. OOBEKTh MHUKPOOMOJIOTUYECKHX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTUM M MHCTPYMEHTOB LIE€JICHAIIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO MOJYYEHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIINECS B IPUPOJIe OMOCUHTETHYECKUE TTYTH.

Knerounass mHxenepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUN U
KUBOTHBIX. Kpuobanku. Comartudeckass TruOpuAu3alus ¢H  COMAaTHYECKUN
sMOpuorene3. lcnonb3oBaHue TramiouoB B CeIEKUMH pacTeHuil. [lonyuernue
MOHOKNIOHANbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
ANUEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIaHTALUU SIAEP KIIETOK.



Texnonoz2uu 0300po6nenus, Kyibmusupo8anus U MUKPOKIOHANIbHO20 PAZMHOMNCEHUs
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHcTpyupoBanue pexkomouHaHTHbIX JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTrxkeHus ¥ epCIEeKTUBBI XPOMOCOMHOM Y TEHHOW MHKEHEPUHU. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIeMbl TEHHOW NHKEHEPUU.

Menununckue ouorexHonoruu. [loctrenomuas mudposas meauiuna. [TLP-
JMAarHocThKa. MeTaOoJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHaiu3 MpoTeoMa
YeJOBEKA I OLIEHKH COCTOSIHUSI €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-OumoumkeHepus i pa3paOOTKU
(dbyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/aHUS KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TpPEXMEPHOTro OmompuHTHUHTra U ckaddonaunra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3naHne BEKTOPHBIX BaKLMH C LEJIbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBiIE€HHE MOJIEKYJSPHBIX MEXAHH3MOB
¢bynkunonupoBanusi PHK-cogepkammux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! 1 cxemsl: «/cnoap3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxkeHepusn», «[ ' eHHass HHKEHEPUD.

JlaGopaTopHuasi padora «/3yueHne 00HEKTOB OMOTEXHOIOTUM.

IIpakTnyeckas padora «llosydeHre MOJIOYHOKUCIBIX IPOTYKTOBY.

Ikckypeusi «buoTexHonoruss — BakHEHIIAs MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxaeHue m pa3BUTHE 3BOJIONMUOHHBIX NpeICTABJICHUHA B
OouoJiorumn

OpomonmonHas Teopust Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHUS
napBuHusMa. JKu3Hb 1 HaydHas aedatenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOJTIOLNMH BUIOB 110 Y. J[apBUHY (BbICOKasi UHTEHCUBHOCTh
Pa3MHOXKEHHS OpraHW3MOB, HACJEICTBEHHas WM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).

Odopmiienne cunterndeckoir Tteopuu dBomonmu (CTD). HelTpanbhas
Teopusi 3Boitonuu. CoBpeMeHHas JBOJIOIMOHHAS  OuoyiorHsa. 3Ha4YeHHE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemMoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krosnwe, Y. lapsun, C. C. YerBepuxos, 1. U. HImansraysen, Ix. Xonneiin, . K.
benses.

Tabnuib u cxembl: «CucreMa sxuBoit mpuposl (o K. JIlunuero)», «JlectHuna
XKUBBbIX cymiecTB (1o Jlamapky)», «Mexanusm GopMupoBaHus NMPUCIIOCOOTICHUN Y
pacTeHull U )KUBOTHBIX (0 Jlamapky)», «Kapra-cxema mapipyra nmyremecTBus Y.
Hapsuna», «Haxoaku Y. JapBuna», «®Dopmbl OOpbObI 3a CyIIECTBOBAHUEY,
«IToponbl romy6ei», «MHOroodbpasue KynbTypHBIX (opMm KarmycTbD», «Ilopomabl
JIOMAIIIHUX >KUBOTHBIX», «Cxema 00pa3oBaHus HOBbIX BHIIOB (1o Y. [lapBuny)»,
«CxeMa COOTHOLICHUS ABWKYIIMX CHJI 3BOMIOUAN», «OCHOBHBIEC ITOJOKECHHS
CUHTETUYECKON TEOPUH 3BOJTIOLIMI.

Tema 2. MuKkpo3BoIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAauus Kak 3JIEMEHTapHas €IWHULA 3BOJOLUHA. COBPEMEHHBIE METO/IBI
OLIEHKM TE€HETUYECKOTO pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHooH/a TOMYJSILUKA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBuosecus k. Xapau, B. Baitnoepra.

DneMeHTapHble (aKTOpbl (ABUKYIIME CHJIBI) 3BOJIOUMHA. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHaNpaBJICHHbIE U3MEHEHUS YaCTOT aJljIesIel B MOMyIAUUAX. DPPEKT OCHOBATEIIS.
Ippexm bymouinounozo eopaviuika. CHUudCeHUe 2eHemuuecKko2o pa3sHooOpa3usL:
npuuunsl u creocmsus. llposenenue a¢pgpexma opeticha 2eno8 6 6ONLUUX U MATBIX

NONYIAYUSAX. Murpanumu. N3onsauus MIOIYJISLIUI: reorpadguieckas
(mpocTpaHcTBeHHAs ), Onoorndeckas (penpoayKTUBHAs).
EctecTBeHHbIil 0TOOp — HampaBisionmuii ¢akrop sBoionud. DopMbl

€CTECTBEHHOTO  O0TOOpa:  JBWXKYIIMM, CTaOMIM3UPYIOIIMMA,  pa3phIBAIOLIUI
(nm3pynTuBHbIi). IlomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
NOBEJECHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHMKPOIBOJIIOLUU.
Bo3HuKHOBEHHE NPUCTIOCOOJIEHUI Y Opranu3MoB. ApoMop(}o3bl U UANOATANI TALIUH.
[Tpumepsl Tprcnoco0IEHUH y OpraHu3MOB: MOP(hOIOrHiYecKkue, PU3n0I0rH4ecKue,
onoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKPO3BOJIIOIMU. M3omsmus — kioueBo ¢aktop BujpoodpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),
CUMITATPUUYECKOE (?KOJIOTrMYECKOe), «MTHOBEHHOE) (monumIonU3aIusl,
rulOpuanzanus). JIuTenbHOCTh SBOMIOIMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.



Pouib 3BOMIOLIMOHHOM 6MOJ0OTHY B pa3paboTKe HAyYHBIX METOJOB COXPAHEHUS
OonopazHooOpaszusi. MUKpPOIBOJIONMUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM M CTIOCOOBI OOPHOBI €
HEW.

JdeMoHCTpaUuU

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmunplt 1 cxembl: «MyTalMOHHas H3MEHUYMBOCTHY, «llomymsimonnas
CTPYKTypa BUaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BaiinOepray, «JBuxyiue
CWJIbl HBOJIIOIUNY, «IKOJIOrHYecKass M30JSAUs MONyJIAlui ceBaHCKOU (openny,
«I"eorpaduueckast U301 TUCTBEHHULIBI CHOMPCKOM U TUCTBEHHULIBI JAyPCKOM»,
«ITonyIsIIMOHHBIE BOJHBI YHCIEHHOCTH XUIIHUKOB U KEpPTB», «Cxema IeHCTBUA
€CTECTBEHHOT0 0TOOpay, «@opMbI OOpPHOBI 3a CcylllecTBOBaHUEY, « MHTyCTpHUanbHBbIMI
MenaHnu3zM», <« OKuBble  uckomaembie»,  «IIOKpOBUTEIBCTBEHHAsT  OKpacka
KUBOTHBIX», «lIpemynpexpaaromas OKpacka 3KHUBOTHBIX», «Du3znoiorniyeckue
apantaiun», «lIpucnocoONeHHOCTh OpPraHu3sMOB U €€ OTHOCHUTEIBHOCTBHY,
«Kpurepuu Buaa», «Bunpl-nBoHuKN», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BHU1000pa3oBanus», «I eorpaduueckoe BUA00OOpa30BaHUE TPEX BUJIOB JAHIBIIICH,
«DKoJIoTHYECKOE BUA000pa3oBaHUE BUAOB CHHUI, «l[lomurmmouasl pacTeHHiD»,
«KamycTHo-peneunsiit THOpHUITY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3BEpel ¢ mpuMepaMu pa3JIMuHbIX MPUCTIOCOOJIECHUM, Yydelia MTUILl U 3BEpel pa3HbIX
BUJIOB, TepOapuu pacTeHuid OJIM3KUX BHJIOB, OOpa30BaBLIMXCSA PA3IUYHBIMU
CIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIecHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHnasi padora «IIpucnocoOneHuss OpraHu3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCThY.

JlabopaTopuass pabora «CpaBHEeHHWE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

Metonbsl W3ydeHUS MaKpO3BOMIONMU. [lalleOHTOIOrMYECKUE  METOMBI
uzydeHus: HBoimonuu. IlepexonHeie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIOpbl U
(dbayHbl MaTepuKOB W OCTPOBOB. buoreorpaduueckue obmactu 3emsu. Busi-
SHAEMUKHU U PEIUKTHIL.

OMOpPHUONOrMYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYeCKME MEXaHU3Mbl 3BOJIOLHMHM OHTOI€HE3a M TOSIBICHUS
HBOJIIONMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynumenTtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMAaTUYECKHE METObI U3YUEHUS IBOIIOLUU. [ OMOJIOrMYHbIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHUIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS FTEHOMOB.

OO61mue 3aKOHOMEPHOCTH (TpaBuiia) 3BoJitoLMU. [IpuHyun cmenvt yHKyui.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIFOLIU Y.

JleMoHCTpanumn

[Toptpetsl: K. M. bap, A. O. KoBanieBckuii, ®. Mrosuiep, 3. ['ekkenb.

Tabmuupbl U cxembl: «DUIOTeHETUUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Crerouedansv»,  «Punnopute»y,  «CeMeHHbIE
nanopoTHUKW», «buoreorpaduueckue 30HBI 3eMin», «Jlpeiid KOHTUHEHTOBY,
«Penuktey, «HaudanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJOTUYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HaOOpbI YEJOBEKa MW IHUMIIaH3e», «l JaBHbIE
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMBbIX OCTATKOB
OpraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJMMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpenCTaBlICHUs O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBepKeHHE onbiTamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >xu3Hu 1 aCTPOOHOIOTHA.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU ABOJIIOLIUU. [ImanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHn4yeckux BemecTs n3 Heoprannudeckux. Omeir C. Mumrepa m I'. Opm.
Oo6pazoBanue noaumepos u3 MmonomepoB. Koareparnas runote3a A. V. Onapuna,
rurnore3a mnepBuyHoro OynpoHa JIk. XonjeiHa, TreHeTHMYeckas rumoTe3a [.
Ménnepa. Pubosumer (T. Yexk) u rumoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u meToasl €€ n3ydeHus. Mickonaemple OpraHnyeCcKUe OCTaTKU.
['eoxpononorust u e€ meroapl. OTHOCUTENbHAs M aOCOJIOTHAs T€OXPOHOJIOTHS.
['eoxpoHoIOrMYecKas MKaja: 30HbI, 3pbl, IEPUOJIbI, STIOXH.

Havanpnbie 3Tamnbl OpraHM4ecKoM »HBOJIOUMU. [losiBieHME W BBOMIOLUA
NEPBBIX KJIETOK. DBOMIOLUA MeTaboian3Ma. BO3HMKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKHM KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIEeCTR.
Crpomaronutsl. [IpokaprOThl U 3yKapUOTHI.



[Tpoucxoxaenue s3ykapuoT (CUMOUOTEHE3). DBOJTIOIMOHHOE TPOUCXOKICHUE
BUpPYCOB. [IpoucxoxkaeHne MHOTOKJIETOUYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMH BbICHINX pacTeHUu. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixon pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX PACTEHUW U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue I[BETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIOLMHU >KUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwimil. [IpoucxoxaeHue MIEKOMUTAIONUX U
ntui. [lpunuun kimodeBoro apomopdosza. OcBoeHHe OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne ku3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30M, Me3030i, kaiiHo301. OO0111ast XapaKTEepPUCTUKA KJIMMAaTa U T€OJIOTMYECKUX
npoueccoB. [losiBieHnEe U paclBET XapaKTEPHBIX OPraHU3MOB. YTII€00pa30OBaHUE:
€ro yCJIOBUS U BJIMSIHUE HA Fa30BbIM COCTaB aTMOC(hEPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. [IpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3HUC, €r0
ocobenHnoctu. [Ipobiema coxpanenus 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa no
M3YYEHHUIO CaMO3apoKIeHUs *Ku3HW», «Cxema ombiTa C. Muinepa, ['. FOpwny,
«JTanbl  HEOPraHWYECKOW  JBONIOUUM»,  «['€OXpOHOJIOTMYECKAasT  IIKaJIay,
«HayvanbHble 3Tanbl OpraHUYEcKOM ABoIONMNY, «Cxema oOpa3oBaHUs SYKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mNpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdo3bl  pacreHuit», «PuHHOMUTHY, «OIHOKIETOUHBIE BOJOPOCIN,
«MHOTOKJIETOUHBbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIe
pactenus», «Opranbl IBETKOBBIX PACTEHUI», «CxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(o3bl KUBOTHBIX», «IIpocTeitmmey», «Kumeunononoctueiey, «llnockue
yepBu», «YUneHuctonoruey, «PpiObl», «3eMHOBOAHBIEY, «lIpecMbikaronyecs»,
«IItnupyy, «Miekonuratomue», «Pa3BuTue )Xu3Hu B apXeHUCKOU 3pe», «Pa3Butne
)KU3HH B TMPOTEPO3OUCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe )XU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHas CuCTeMa OPraHUYECKOTO MUPay.



O6opynoBanue: repOapuu pacTeHUl Pa3IUYHBIX OTAEIOB, KOJUICKIUU
HAaCEKOMBIX, BJIYKHbBIE MIPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOKHX, CKEJIEThl TO3BOHOYHBIX dKUBOTHBIX, Uy4deJia IITUIL] U 3BEPEH, KOJUICKIIUU
OKaMEHEJIOCTEW, TMOJIE3HbIX MCKOMAEMbIX, MYJSKU OPraHUYECKUX OCTATKOB
OpTaHU3MOB.

Bupryanbnas naboparopHas padora «MopaenupoBaHue onbiToB Muiiiepa—
FOpu 1o nzydenno abMOreHHOTo CUHTE3a OPTaHUYECKUX COSMHEHUI B IEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/3yueHue M omnMcaHuWE HMCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas padora «l3yuyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HbIX OTAEIIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEN CTPOEHUSI MO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaenune Ye10BeKa — AaHTPOIIOIeHe3

Pa3nenbl v 3aaa4n aHTPONOJAOTUU. METO bl AHTPOTIOJIOTHH.

CraHOBNIEHUE TPEICTABICHUNA O MPOUCXOXKICHUU 4esoBeKa. PemurunosHeie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C )KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBueTENbCTBA  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHHUTENIbHO-
MOpGOIOTUYECKHE, AMOPHUOJIOTHYECKHE, ($hU31010r0-0MOXUMHUECKHUE,
noBesieHueckue. OTanyus 4enoBeKka OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrkymue cuiibl ((akToOphl) aHTPONOreHe3a: OMOJIOruYecKue, COllualbHbIE.
CooTHolLIEeHNE OMOJOTUYECKUX U COLMATIBHBIX (DAKTOPOB B aHTPOIIOT€HESE.

OcHOBHBIE CTaJAMM aHTpoIOreHe3a. PaHHuWEe YenoBeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTHIBI — OOIITHE MTPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JOIe. ABCTPaJONUTEKN — JBYHOTHE NMPEAKH JIOAEH. UenoBEK yMeIbli, MEepBbIE
W3TOTOBJICHUS OPYIHi Tpyaa. YenoBek MpAMOXOASIINT U IIEPBBIA BBIXOJ JIFOAEH 3a
npenennsl Appuku. YenoBek reifienboepreckuii — oOmi npeiok HeaH 1epTaabCKOro
YEJIOBEKa M YEJOBEKa PasyMHOro. YeyloBeK HEaHIEPTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOTO KJIMMara. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA, JIEHUCOBCKHM
YeJIOBeK, OCBOEHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneorenermka u
NajeoreHOMHKaA.

DBOJIONNS COBPEMEHHOTO 4YesnoBeKka. EcTecTBeHHBI OTOOp B TMOMYJISIHSIX
yenoBeka. MyTanroHHbIN Tiponiece u noduMopdusM. [lomynsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «3PdheKT oCHOBATENS» B MOMYJISIUIX COBPEMEHHOTO
YeJI0BeKa.



Yenoseueckne pacel. llonarne o pace. bospmme pacel: eBporeonHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUAHAs
(a3maTcko-aMepuKaHCcKas). Bpemss M myTu paccelieHHsl 4enoBeKa IO IUIaHETE.
EnuHcTBO  4yenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YenoBeKa K pa3HbIM YCJIOBHUSIM OKpY)KArolIeH Ccpeibl.
Bnusiaue reorpaduueckoit cpeanl u Aperida reHoB Ha MOP(HOIOTHIO U (PU3HOIOTHIO
YeJoBeKa.

MexaucuuiuinHapHbple  METoJbl B (u3uyeckor  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U IAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJIAUN. broconuanbHble UCCIEAOBAaHUSA MPUPOJBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOIMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanumn

[Toprpersr: Y. lapsun, JI. Jluku, 4. S. Porunckui, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToJIbl aHTPONOJOTuNY, «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKEJIEeT IIMMIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «/J{BHKYyLIUE CUJIBI AHTPONIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonutTek», «YenoBek  ymensli», «Yenoek
NPSAMOXOISIINI, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», « ITaIbl HIBOJIFOLUHN YEI0BEKA», «Pacel yenoBeka.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB 4YEJIOBEKa, penpoaykuuu (pororpadum) KapTUH C
MU(OJIIOTUYECKUMU U OHMOJIEHCKUMH CIOKE€TaMHU IPOUCXOXKACHUS 4YEJIOBEKa,
¢dotorpaduu HaXOJOK UCKOTAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENb
Yyepera 4eJI0BeKa U Yeperna MUMIIaH3€e, MOJENb KUCTH YEJIOBEKA U KUCTH IIMMIIaH3e,
MOJEIHN TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YeJIOBEKA, CBSA3AHHBIX C IPSAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre 3KOJIOrMYECKUX aJallTalllil YeIIOBEKay.

Tema 6. Jxkojgoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHBbIX CUCTEM C OKPY:Kalollei cpeaoi

3apoxaeHue U pa3BUTHe 3KoJoruu B Tpyaax A. 'ymOonsara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznmenbl u 3amauu
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.

Metonbl 3kosoruu. IloneBble HaOMOAEHUS. DKCOEPUMEHTHI B HKOJIOTHU:
NpUpOAHbIE W JiabopaTtopHble. MoJenupoBaHre B HKOJIOTUU. MOHUTOPHUHT
OKPYXAaIOIIeH CpeIbl: TOKAIbHBINA, PETUOHAIBHBINA U TJI00AIBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM I 4YEJIOBEKa. DKOJOTHYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBSI3€H 4YEJIOBEYECTBAa C mpupoaor. @opMupoBaHue
DKOJIOTHYECKOMN KYJIbTYPbI U 3KOJIOTUYECKOM IPAMOTHOCTH HACEJIEHUSI.



JeMoHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynee, H. A. Cesepuos, J. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3Konorun», «Cxema
MOHUTOPHUHTA OKPYKAKOLIEN CPEIBD.

JlaGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoyiornueckre (PakTopbl U 3aKOHOMEPHOCTH uUxX aenctus. Kinaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUECKHUE, aHTpOIOreHHbIe. O01me
3aKOHOMEPHOCTH JEWUCTBUS dKojormueckux (akrtopos. [IpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBI.

AlGuoTtnueckue ¢dakrtopel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
Pa3HbBIX YYAaCTKOB COJIHEYHOI'O CIEKTpa Ha OPraHU3MBl. DKOJOTMYECKUE TPYTIIbI
pacTeHUd M >KUBOTHBIX [0 OTHOLICHUIO K cBeTy. CuUrHaigpHas poJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak oskojorudeckuid (axrop. [eiicTBue TemrepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOneHuss pacteHuili K
nojJiep>kaHuio BojHOro Oananca. Knaccudukanus pacTeHUN MO OTHOIICHHUIO K
Boze. [IpucniocoOneHust ®KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAsS, MMOYBEHHAS,
NIyOMHHAsT ~ TIOANOYBEHHAsl,  BHyTpuUOpraHu3aMeHHas.  DU3UKO-XUMHYECKUE
0COOEHHOCTH cpefl 0OuTaHusi opraHu3MoB. [Ipucnoco0ineHuss OpraHu3MoB K KU3HH
B Pa3HBIX Cpeaax.

buonornueckue putMbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguuHbie puUTMBL. [IprCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM
YCJIOBH KU3HMU.

Kuznennsie popmbl oprann3mMoB. [TonsiTue o xu3HeHHOM popme. JKu3HEeHHBIE
dbopMbl pacTeHHMl: JepeBbs, KyCTapHUKH, KYCTApHUYKH, MHOTOJICTHHE TPaBBhI,
OJTHOJIETHHE TpaBbl. JKu3HEHHBIC (OPMBI )KHUBOTHBIX: THUIPOOHUOHTHI, TEOOMOHTHI,
a’poOroHThI. OCOOEHHOCTH CTPOCHUS U 00pasa >KU3HHU.

buotnueckue pakTopsl. Buabl OMOTHUECKHUX B3aUMOACHCTBUM: KOHKYPEHIIUSI,
XUIIHAYECTBO, cuMON03 u ero (opmel. [lapazutusm, koomeparusi, MyTyaliu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMoOJIeUCcTBUS  (Tommyeckue, (Qopuueckue, Gdadbpuueckue). 3HAUYCHUE



OMOTHYECKUX B3aWMOJECHCTBUN JUIsl CYIIECTBOBAHHMS OPraHMW3MOB B CpEle
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmunpl 1 cxeMmbl: «OKosornyeckue (akTops», «CBETOBOH CHEKTPY,
«OKOJIOTUYECKNE TPYIIBI )KUBOTHBIX 110 OTHOUIEHUIO K CBETY», «TeninoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHWS OpPraHU3MOB», «bHOJOrMYeCKHe pPUTMBIY,
«Kusnennslie Gpopmbl pacTeHUID», «KU3HEHHBIE (POPMBI )KUBOTHBIX», « IKOCHCTEMA
LIMPOKOJIUCTBEHHOTO Jecay, «IJKOCHCTEMa XBOWHOrO Jeca», «llenu nuranus»,
«XHIHAYECTBOY, «ITapazutuzm», «Konkypenuus», «Cumobuosy,
«KommeHncanuzmy.

O6opynoBanue: repOapuu pacTeHUNW U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJIOTMYECKUX (DaKTOpoB, repOapuu CBETOJIOOUBBIX,
TEHEJNIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOMBBIEC, TEHENIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHMS], TepOapUU U KOJUIEKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUH, dydesia NTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHMsl NaHHBIX TPYMI, KOJJIEKIUU XKUBOTHBIX, OOUTAIOIIMX B Pa3HBIX Cpenax,
repbapuu U KOJUIEKUMU PACTEHUA M JKMBOTHBIX, OOJaJalOIIUX dYepTaMu
IPUCHOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUIEKIIUM PACTEHHM M JKMBOTHBIX Pa3IUYHBIX >KM3HEHHBIX (POpPM, KOJIEKUUU
KUBOTHBIX, YYAaCTBYIOIIUX B Pa3JIMYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopuasi padora «BpIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo10rusi BUAOB U MOIYJIA UM

DKOJIOTMYECKHE  XapaKTePUCTUKH  TOMYJISALHH. [lonynsauus  Kak
Oounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTUU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPbI
nonyisuuid. OCHOBHBIE TOKa3aTeau NOMYJSLUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi M TI0JOBasi CTPYKTypa, pOXKIAeMOCTb, MPHUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckasl CTpykrypa nonyiasund. OLieHKa YUCIEHHOCTH MOIYJISIUH.
JluHaMyKa momyysiiuu U €€ peryssinus. buoTudyeckuii MOTeHIMAN MOMYJISLUH.
MonenupoBaHue AMHAMUKY nonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKMBaHUA. Perynsiiys YUCICHHOCTH NOMYJSALUUNA: pojib (PaKTOpOB,



3aBUCSIIMNX U HE 3aBUCSIIUX OT IJIOTHOCTU. JKOJIOTHYECKHUE CTPATETUH BUOB (T- U
K-ctparerun).

[TonsitTue 00 sKomornyeckoil Huie Buaa. MecrooOutanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnnanbHas U peaan30BaHHAs HUILIN.

Bun xak cucrema nomyisinuil. Apeansl BUAOB. BHIBI M HMX >KM3HEHHBIE
CTPAaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TOBEJECHUSI W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JdeMoHCcTpaIu

[Toptper: k. . XaTunHCOH.

Tabnupl U cxeMbl: «IKOJOTHUUECKUE XapPAKTEPUCTUKH TOMYJISIIUN,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyysiiun», «CKOpOCTh  3acel€HUsi IOBEPXHOCTU 3EMJIM  Pa3IMYHbIMU
opranuzmammn», «Mojenb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTEHUM, KOJUJIEKITUU KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOneHust CeMsiH paCTEHUI K pacCEIICHUION.

Tema 9. Jkosorust cood1mEecTB. IKOIOrHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneHoz u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OHOLIEHO3E.

Oxocucrema kak oTkpbiTas cucrema (A. x. Tencnu). OyHKIIMOHATBHBIC
OJIOKM OpPraHW3MOB B JKOCHUCTEME: MPOJIYIEHThI, KOHCYMEHTBI, PEIYyIICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u certd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcCHOBHBIE IOKA3aTENN IKOCUCTEMBL. broMacca 1 MpoayKUus. DKOJIOTHIECKNE
nUpamMubl YUCes, 0MOMACcChl U DHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HamnpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOILIECTB — cykueccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPOMNOTEHHbIC BO3JICUCTBUS Ha
cykueccuu. KnumakcHoe cooOmiectBo. bropaznoodpasue u nmoiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpupoaHbIe 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmemvl Mopeti u
oKeanos. Ixocucmemvl MyHOp, 1€co8, cmenell, NyCMmblHb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paszmmuns
MEK]ly aHTPOIIOTEHHBIMH U PUPOAHBIMU IKOCUCTEMAMHU.

Ypboskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
bropa u ¢ayna. CuHaHTpomm3aius TOpOJACKOW QayHbl. buonormdeckoe wu
X035MCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3akoHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPTaHU3MOB B
skocucteMax. Ponb kackadnoeo sghghekma u 6u008-30upuxamopos (Kuouesvix
6U008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEKHBIMH SKOCUCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, TIOMYJIAIUNA ¥ SKOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3CHCTBHIA.

Mexanuzmwi 6030eticmaust 3a2psA3HeHUll PA3HbIX MUNO08 HA CYOOP2aHU3MEHHOM,
OD2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIOSUHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 8030elcmausi. MeToloIoTUs
MOHHTOPHUHTA €CTECTBEHHBIX M AaHTPOIIOT€HHBIX YKOCHCTEM.

JdeMoHCcTpauu
[Toptper: A. [Ix. Tencnn.
Tabmuuer u cxembl:  «CTpykTypa  OHWoueHO3a»,  «DKOCUCTEMA

HIMPOKOJUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOWHOTO Jjecay, «DyHKIIMOHAIbHBIC
IpyNIIBI OPraHU3MOB B SKOCHUCTEME», «KpyroBopoT BeliecTB B akocuctemey, «Llenu
nuTanus (macTOWIHAs, JACTPUTHAs)», «DKOJOTMYECKas MUpamMuja YHCED,
«JKonorudeckas mupamua OMOMacChl», «IKOJIOTHYECKas MUpaMuia dHEPTUNY,
«O0pazoBanue 6osoTay, «IlepBuuHas cykueccus», «BoccTaHOBIEHHE Jieca MOocie
noxkapa», «9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporeHo3er, «[IpumMepsl ypOosKoCUCTEMY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepeit, repObapuu KyJIbTypHBIX M TUKOPACTYIIUX PACTCHUH, aKkBapUyM KaK MOJIEITb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanre ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKypcusi «IKCKypcHsl B TUIUYHBIN OnoreoiieHo3 (B 1yOpaBy, Oepe3HsK,
CJIbHUK, Ha CYXOJIOJIbHBINA WU TOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypcusi «DKCKYpCHUsl B arposKOCHCTEMY (HA MOJ€ WIA B TEIUIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdpepa — oOmennanerapHas 000ji0uka 3€MIJIM, T/I€ CYIIECTBYET WIH
CYIIIECTBOBaJIA KM3Hb. PazBuTHe npejacraBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6nocdepsl u e€ cocran. JKuboe
BeIecTBO Orocdepsl U ero GyHKIINH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
rino0anpHON 3KocucTeMbl. J[MHaMuyeckoe paBHOBecue B 6uochepe. KpyroBopotst
BEII[ECTB ¥ OMOTEOXUMHYECKHUE IUKJIIBI (YTIAepoa, a30Ta). PUTMUYHOCTE sSIBICHUH B
ouocdepe.



3onanbHOCTH OMochepsl. [lorsTue o 6umome. OCHOBHBIE OMOMEBI CYIIIN: TYHIPA,
XBOWHBIC JI€Ca, CMENIAHHbIE W NIMPOKOJMCTBEHHBIC Ji€Ca, CTENU, CaBaHHBI,
MyCThIHU, TPONUYECKHE JIECa, BRICOKOTOPhs. KimuMar, pacCTUTEIbHBIN U KUBOTHBIN
MHUp OMOMOB CYIIIH.

CrtpykTypa U QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
ounochepHbIx QyHKIUHA.

JleMoHCTpanun

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuubl u cxembl: «l'eocdhepsl 3emun», «KpyroBopoT azoTa B HNpUpOE»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojga B HpUPOIE»,
«KpyroBopoT BoabI B mpupojie», «OcHOBHbIE OMOMBI cymin», «Knumatnueckue
nosica 3emnm», «Tynapay, «Takra», «Cmemannsiil jgec», «LInpokonmncTBEHHbBIN
necy, «Crenby, «CaBanHay, «IlycTbiHgY, « Tponndeckuii Jiecy.

O6opynoBanue: repbapuu pacTeHHUM pa3HbIX OMOMOB, KOJUIEKITUH >KUBOTHBIX.

Tema 11. YesnoBek u oKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPU3UCHI M MX NPUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arps3HeHre BO3AYIIHOM cpeabl. OxpaHa Bo3Ayxa. 3arpsi3HEHUE BOIHON
cpeabl. OxpaHa BOJHBIX pecypcoB. PaspymieHue mouBbl. OxpaHa IMOYBEHHBIX
pecypcoB. I3MeHeHne Kiumara.

AHTpOIIOT€HHOE BO3JICMCTBHE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
PaCTUTENILHOTO W >KMBOTHOTO MHUpa. OCHOBHBIE MNPUHIMIBLI OXPaHBI MPUPOJIBI.
Kpacasie kHuru. Oco0o oxpansemblie npupojanbie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTONYMBOIO PA3BUTHUSL UYEIOBEUECTBA W MPUPOIBI.
PanmonanpHOE  TPUPOJONONIBL30BAHME W COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOIKME 3aKOHOMEPHOCTH TJI00AIBHBIX DKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3BuTne METOJIOB MOHUTOPUHIA Pa3BUTHUS OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcui.
Hayuonanvnvie ungopmayuonnvie cucmemol, obecneyugaroujue O00Cmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHogbl
aKopeadbuIUmayuu dKocucmem U cnocobos 060pvOLL ¢ OUONOBDENHCOCHUIMUL.
Pexoncmpykyus Mmopckux u HazeMHvIX IKOCUCHEM.

JdemoHcTpanuu

Tabnuiibl 1 cxeMbl: «3arpsizHeHne atMocepbi», «3arpsa3HeHue ruapochepbn,
«3arpszaenue nouBb», «[lapHukoBbIi AaddhexT», «Oco00 oxXpaHseMbIe IPUPOTHBIC
TeppuTOpun», «MOAEIH yIIPaBIIEMOTO MUPAY.



O6opynoBanue: ¢otorpaduu OXpaHIEMBIX pPACTCHUN M >KUBOTHBIX KpacHoit
kHuru Poccutickon ®@enepanun, KpacHON KHUTM peTHOHA.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYU HA YPOBHE CPEJHEI'O OBIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pE3yJibTaTaM OCBOCHUS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABIISIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNCHUI0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKIECHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHIL 00YYAIOITUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH [I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCO3HAHUS DKOIOTUUECKOU KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS MTPOTPAMMBI 110 OUOJOTUH JJOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlECCaM CaMOIIO3HAHUsS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKECHUS K 3aKOHY U IMPAaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONICHHWS K KYyJbTYPHOMY HAcCJICIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYKaIoUIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
c(hopMHUPOBAHHOW BHYTPEHHEH TO3WIMEH JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peai3allii OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOU ESITELHOCTH, B TOM YHCJIE B YACTH:

1) rpaxxaaHcKoOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SI3aHHOCTEH, YBOXKCHHE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOMU JIEATEITLHOCTH MTPHU CO3/TAaHUH YIECOHBIX
MPOEKTOB, PEIICHUM Yy4eOHBIX M TO3HABATEJNBHBIX 3a/lad, BbBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OIpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TIO03HABATEIbHBIX M HCCJIENOBATEIbCKUX 33Jay, YBaKUTEIBHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKON UJAEHTUYHOCTH, TATPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoOy, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roproctu
3a CBOM KpaH, CBOIO PonuHy, CBOM S3BIK M KYJBTYpy, IPOLNUIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBHOrO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MAMSATHUKAM IPHUPOJIBI,
TOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YEeHHUs] OWOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amute (OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX LIECHHOCTEHW POCCUMCKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0O U MPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENSAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEWMHOM JXU3HM B COOTBETCTBUH C
TpaauuusMu Hapos1oB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMUMAaHHUE YMOLUOHAIIBHOTO BO3JICUCTBHS KHUBOM IIPUPOIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
IPOSIBJISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

MOHUMAaHUE U pean3alus 310pOBOTo U 6e30macHOro o0pasa Kku3Hu (310poBOe
NUTaHKUE, COOJIIOICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATAH W OTObIXa, perysipHas (Qu3mueckass axKTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJ HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JIs, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYI0IIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIlPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTD;

UHTEpPEC K pa3inyHbIM chepaM MpodhecCHOHATBHON JesTeNbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHIO U C€aMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKHU 11eJIeCO00pa3HOE OTHOIICHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYILIECTBOBAHUSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA  JUIS
OKPYKaIOUIEH CPEeIbl;

OCO3HAaHHME TI00aTBHOTO XapakTepa 3KOJIOTMYECKHX MpoOJeM M MyTed HuX
pelIeHHUS;

CHOCOOHOCTH UCIIOIB30BaTh MPHUOOPETaEMBbIE MPU U3YUECHUH OMOTIOTHH 3HAHUS
M YMEHUS TIpU  peHIeHHd MpoOsieM, CBA3aHHBIX C  palMOHAJIbHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWil  TMOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAHEHHWE pAaBHOBECHsS B DKOCHCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, OrOchephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAIINX BPE OKPYKAIOLIEH MPUPOJTHON
cpele, yMEHHE IMPOrHO3UPOBAaTh HEOJArOMPHUSITHBIE 3KOJOTHUYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;



HaJIMYue Pa3BUTOr0 SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTUUECKOMN JIEATEIBHOCTH 3KOJIOTMYECKOM
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJbTYpPbl KaK CPEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUS MUDA;

NMOHMMAaHUE cheruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJid B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBieHus] 00 OKpYXalollleM MHUpPE KaK O €JUHCTBE MPHUPOJIbI, YEJIOBEKa U
oOl1lecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOieM
COXpaHEHHUS IPUPOIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJIOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHuss HOBOTO YpPOBHS PAa3BUTUS MEIUIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh  PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YEeJI0BEYECTBA, MOMCKA MyTEHl BhIXOJIa U3 TII00ATBHBIX IKOJOTHUECKUX MPOOIeM U
obecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
HCITIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB M (POPMUPOBAHUIO HOBBIX CTaHIAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPU U3y4YEeHUU OMOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJOB IMO3HAHUS, HUCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHMS [JI1 aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIMX B HEM H3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKJIOUEHUSI HAa OCHOBE HAay4yHbIX (PakToB U
MMEIOLIMXCS JAHHBIX C LEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HKCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
peleHus Tpo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAYYHOU JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCIEA0BATEIBCKYIO ACATEIbHOCTh UHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeIMeTHBIE pe3yIbTaThl OCBOCHHS y4eOHOTO MpeameTa «bromorus
BKJIFOYAIOT: 3HAYUMbIC IS (OPMHPOBAHHUS MHPOBO33PEHUS OOYYaROIIMXCS
MEXTUCITUIUTMHAPHBIC (MEXKIIPEAMETHBIC) OOIICHAYYHBIC MOHATHS, OTPaXKaroIue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeONU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTHS, SBJICHHE, MPOIIECC,
CHUCTEMa, Hay4YHBIH (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIICI0BaHKE, HAOIIOICHNE, H3MEPEHHUE, DKCIICPUMEHT M APYTHE); YHUBEPCATbHBIC
ydeOHble JeHCTBUSA (MMO3HABaTEIbHBIC, KOMMYHHKATHUBHBIC, PETYJISTUBHBIC),
obecneunBaomue GopMrupoBaHrue (GyHKIIMOHATHFHOW IPaMOTHOCTH M COIHAIbHOM
KOMITETCHIIUM ~ OOYYaOIIMXCSA;, CHOCOOHOCTh OOYYArOIIMXCSI  WCIOJIb30BATh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKHUE 3HAHKUSA U YHUBEPCAIbHBIC
y4eOHbIC ICHCTBUS B MO3HABATEILHON M COITMATIBLHOMN ITPAKTHUKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOyuaromierocsi OyayT chOpMUPOBaHbI IMO3HABATENIbLHBIE YHUBEPCAJIbHbBIC
y4ueOHbIC JEHCTBHUS, KOMMYHUKATHBHBIC YyHHUBEpCaJIbHbIC Yy4ueOHBIC JIEHCTBUS,
peryJISTUBHBIC YHUBEPCAJIbHBIC YUCOHBIC ICUCTBUS, COBMECTHAS JICITCIHBHOCTD.

MeranpenMeTHble pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaagenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEHUCTBUSIMM

1) 0a3o0BbIe JIOTHYeCKHe AeliCTBUSA:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaIM3upoOBaTh  MPoOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITIOJIB30BaTh TNMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICTT
OMOJIOTMYCCKHUX TMOHATHH (BBIICIATh UX XapaKTCPHBIC MPHU3HAKH, YCTaHABINBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTIpENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JTIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMH IIEIISMU;

HCIIOJIB30BaTh OMOJIOTHYCCKHE TOHATHUS SISl 0OBSICHEHUS (PAKTOB M SIBJICHUM
KUBOM MPUPOIBI;

CTPOUTH JIOTHYECKHE pPaCCYXICHUS (MHIYKTUBHBIC, EAyKTUBHBIC, IIO
aHAJIOTUH), BBIABIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B PacCMAaTPHUBACMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI M 3aKITFOUCHHS,

MPUMEHSTH CXEMHO-MO/ICIIbHBIE CPEACTBA JIsI TPEACTABICHHS CYIIIECTBEHHBIX
CBSA3€Hi W OTHOIIEHWH B M3y4aeMbIX OHOJOTHYECKUX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
MCTOYHUKAX;



pa3pabatrbhiBaTh IJIAH PEIICHUS MPOOJIEMBbI ¢ Y4ETOM aHAIM3a UMEIOUIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIEACTBUM ACATEIBHOCTH;

KOOPAMHHUPOBATH U BBIMOIHATH paOb0OTY B YCIOBUAX PEAILHOTO, BUPTYaIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBI€E HCCJIEA0BATEIbCKHE AeliCTBHA:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JIEATENBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IMOMCKY METOJ0B PEUIEHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUU, MPeoOpPa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYallUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBIH TUI MBIIUJICHUS, BIaJE€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JJIs J0Ka3aTeIbCTBA CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATH MPUOOPETEHHBIN OIIBIT;

OCYILECTBIISITh LEJICHAIIPABICHHBIM MOUCK TEpeHOca CPEeNCTB U CIOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeyiaraTb OPUTrMHAJIBHBIE MOAXOJbl U pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIUK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-IOMYJISIPHOM nuTeparype, OHOJIOTUYECKUX CIIOBapsiX H
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



(bOopMyIUPOBATh 3aMPOCH U MPUMEHSITh PA3JIMYHBIE METOIBI MIPH TIOWCKE H
otbope Omosornyeckoil mHGOpMaMU, HEOOXOIUMOU I BBHIMOTHEHUS y4EOHBIX
3aj1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  MPEACTAaBICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAYYHBIA A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Owonornyecko HWHPOPMANMEH: TPUMEHATh XUMHUYCCKHE, (U3UYSCKUE W
MaTE€MaTUYeCKHE 3HAKU U CUMBOJBI, (HOpMYyJibl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJIS AHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAacClO3HABaHUS W 3alUTBl  WHMOpPMaINH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJiaieHne YHUBEPCAIbLHBIMI KOMMYHUKATHBHBIMHY I€CTBUSIMU:

1) o0menne:

OCYIIECTBJISATH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU O CYIIECTBY OOCYXJaemMoi TeMbl (YMEHHE 3a71aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEJIbHO BBINOJHEHUS MpeIaraeMon
3a/1a4M, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTh MO3UIUN APYTUX YYACTHHKOB
JIAAJIoTa WA IUCKYCCUU);

pacno3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIEHWS, I[MOHMMATh 3HAYCHUE
COIIMAIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETbh CMSTYATh KOH(PJIUKTHI U BECTU MEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOaMHU OOIIEHUS M B3aMMOJICUCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIIOJEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHas J1esITeJIbHOCTh:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboThI MpU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYIINOBBIX (DOPM B3aUMOJICHCTBUS TIPU PEIICHUN yueOHOU 3a/1a4H;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JECUCTBHI C y4€TOM OOMmMUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 YJIeHA KOJIJIEKTUBA;

NPUHUMATh I[€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATH JIEUCTBUA IO €€ IOCTHUKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacupeneniaTb poid ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE MPOEKTHI, OLECHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKONU 3HAUMMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaeHne YHUBEPCAIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMH:

1) camoopranu3anusi:

UCIIONIb30BaTh OMOJOTHYECKHE 3HAHUS JUIS BBIABICHUS MPOOJIEM U UX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JAEHCTBHSX M MOCTYIKAaX MO OTHOWIEHUIO K KUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbI0 OKPYKAIOIIUX;

CaMOCTOATENIBHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaul B 00pa30BaTEIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSATENILHO COCTABJISTH IIJIaH PEIICHHS TPOOJIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUN;

JlaBaTh OILICHKY HOBBIM CUTYaIIUIM;

pacuIMpsITh paMKH y4€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHHE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW 3pPyAHUIUU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIHLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJ€Th HABBIKAMH  TIO3HABATENbHON  pediekcur Kak  OCO3HaHUS
COBEpIIAEMbIX JEUCTBUM M MBICIUTENBHBIX TMPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHMM, MCIOJB30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILLICHUS;

YMETh OILICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHIO;

NpPUHUMAaTh MOTHBBI W apryMEHTbl JPYTrMX @pU aHajdu3e pe3yJbTaToB
NEesATEIbHOCTH;



3) npuHATHE ce0sA U APYTHUX:
NPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,
NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJIbTaTOB
NESITEIIbHOCTH;
IpU3HABaTh CBOE IIPABO U MPABO APYTUX HA OIIUOKH;
pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTOTro YeIOBeKa.
INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4YeOHOro mpeaMmera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHUPOBAaHBI Ha obOecreueHue
npodmibHOrO  OOydeHmst  oOydvaromuxcst  Owonormu. OHM  BKJIIOYAIOT:
cnenuduyueckue st OMOJIOTUN HAay4YHbIe 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUM 110
OCBOEHUIO, UHTEPIPETAMN U MpeoOpa30BaHUIO 3HAHWM, BUABI JEATEIBHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMUYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX XKU3HEHHBIX CUTyalusx. [IpenMeTHble pe3ynbTaThl MPEACTABICHBI IO
roJiaM U3y4yeHUs.

[TpenMeTHbIe pe3yabTaThl OCBOEHUsS yueOHoro npeamera «buonorus» B 10
KJlacce NOJDKHBI OTPAXKATh:

C()OPMUPOBAHHOCTh 3HAHUW O MeECT€ U poJu OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NO3HAHWM  3aKOHOB TOPHUPOABI U  pEUIeHMH NOpoOJeM  palMOHAJIBHOIO
IPUPOJIONIOIB30BAaHUS, O BKJIAJIE POCCUICKUX M 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOITOJIAraoIIMe OUOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYUBOCTb, POCT M DPAa3BUTHE), OMOJIOTHUYECKUE TEOPUU
(xnetounast Teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpoMmocoMHas Teopust
HaciencrBeHHocth T. Moprana), ywyenuss (H. W. BaBwioBa — o neHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI ), 3aKOHBI (€AMHOOOpa3us
IIOTOMKOB II€PBOTO IIOKOJEHUS, PACUICIUICHHs, YUCTOThl T'aMET, HE3aBHUCHUMOIO
HacienoBanuss I. MeHgensa, TrOMOJOIMYECKUX PSIOB B HACJIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMIIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOAAMHU HAyYHOIO IO3HAHUS, MHCIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIEAOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHuW3MOB, B TOM YHCIE
OakTepuil, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pAaCTEHUU, >KUBOTHBIX, YEJIOBEKA, IPOILIECCOB >KU3HEAESITEIbHOCTH,



IPOTEKAIOIINX B OPraHU3Max PACTCHUM, KUBOTHBIX M YEJIOBEKA, OMOJOTHYECKHUX
IPOIIECCOB: 0OMEHA BeHIeCTB (MeTab0IM3M), MPEBPAILLCHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MHUTO3a, M€W03a, raMeToreHe3a, ’MOpUOTreHe3a, MOCTIMOPHOHAIIBHOTO PAa3BUTHUSA,
Pa3MHOXKEHHUS,  WHIAUBUIYAIIbHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJIEUCTBHS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHUE YCTAaHABIMBATH B3aMMOCBS3HM MEXKIY OpPraHOMJAMH KJIETKH U HX
GYHKUUSIMHM, CTPOCHHEM KJIETOK pa3HBIX TKaHEM M UX QYHKUUIMH, MEXKIY
opraHamMud M CHCTEMaMd OpraHOB Yy pacTeHUH, >KMBOTHBIX MU 4YEJIOBEKa U MX
GyHKUMSIMHE, MEXKIYy CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXKIY 3Taramu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IMKJIA U KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOTO Pa3BUTHS, T'€HOTUNOM U (DEHOTUIIOM, (PEHOTUIIOM U
dbakTopamu cpelibl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYMUTEIbHBIE TMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHu, )KUBOTHBIX U YEJIOBEKA;

YMEHUE MCIOJIb30BaTh COOTBETCTBYIOLIME aPryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JUJIs JOKAa3aTeIbCTBAa POJCTBA OPraHM3MOB Pa3HbIX
CUCTEMaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33Ja4l, BBISBISATH IPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXY UCCIEAYEMbIMU OMOJOTMYECKUMH MPOLECCAMU U SIBIICHUSMH, JI€1aTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJHATH J1a0OpAaTOPHbIE M IpaKTUYECKHE paboThI, COOIIOAAThH
npaBuiia npu paboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpenctBamMu, GOpMyIHpys Lelb HCCIEIOBaHUS, aHAJU3UPOBATH IOIYUYEHHBIE
pE3yNbTATHI U I€NIaTh BHIBOADL;

YMEHUE Y4YaCTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJIOTHH,
9KOJIOTUM U MEJUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  NOJYYEHHbIE  pe3yJbTaTbl Ha  YYEHHYECKHX
KOH(epeHUusX;

YMEHHUE OLIEHMBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEIOBAHUIA B
o0acTv GMOJIOTUHU U MEAUIMHBI (KJIOHUPOBAHUE, NCKYCCTBEHHOE OIIO0TBOPEHUE,
HaIIpaBJIEHHOE U3MEHEHNE T€HOMA U CO3[JaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccuoHalbHON
JIEATEIIBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOIO XO34KCTBa, MUILIEBON MPOMBIIIIIEHHOCTH, YIIIyOJIaTh MO3HABATENIbHBIH
WHTEPEC, HANPaBJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsX CpPETHETO
npo¢eCCUOHAIBHOTO M BBICIIETO 00pa30BaHMUs.



[IpenmeTHBIE pe3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 11
Kacce NOJIKHBI OTPAXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHUHBl MHpA, B TO3HAHMHM 3aKOHOB IMPUPOABI U PEIICHHH SKOJIOTHYECKHX
mpoOJeM dYeloBeuecTBa, a TakKe B PENICHWH BOIPOCOB PAIMOHATHLHOTO
MIPUPOIOIIOIH30BaHUS, U B (DOPMUPOBAHUH IIECHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHY;

YMEHUE BJIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpEeNeNICHHs] M TOHUMAHHUE CYLIHOCTA OCHOBOIIOJATalolUX ONOJIOTMYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOcUcCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBosroniionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPHUS IBOJIOIUH), YUCHUS
(A. H. CesepiioBa — 0 nyTsiX U HampasieHusx sBoitonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecus J[x. Xapau u B. BaiinOepra,
3apopsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTMUECKON THUpaMuIbl 3HEpPrum), rumnore3sl (runmoreza «Mupa PHK» V.
['un6epra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJIaMM  HAy4YHOrO  IO3HAHMA,
UCIIOJIB3YEMbIMHU B OMOJIOTHYECKUX MCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOMIOJEHUE, SKCIEPUMEHT), CIOCOOaMU BBISBIICHUS U
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B IIPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
DKOCHCTEM M Ouocdepbl, CTaOUIM3UPYIOMIETO, JIBHXKYIIETO M Pa3phIBAIOIICTO
€CTEeCTBEHHOTO 0TOOPa, aJIONATPUUECKOTO U CUMIIATPUUYECKOTO BU000pa30BaHMUS,
BIMSIHUSL ~ JABMXKYIIMX ~ CHAJI  DBOJIIOIMU  HAa  TeHOGOHJ  MOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHMs, YepeOBaHUSl HAIPaBICHUMN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHABJIMBAaTh B3aUMOCBS3UM MEXIY MPOIECCAMU 3SBOJIOINH,
JBIDKYIIMMH CUJIAMH aHTPOMOreHe3a, KOMIIOHEHTAMU Pa3JIMYHBIX DKOCUCTEM H
MPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATh  OTJIMYUTENbHBIE  IMPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHWs, aOMOTHYECKHUX M OHMOTHYCCKHUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBSI3€M  OpPraHM3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3MEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0Ka3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CPeJIbl OOUTAHUS, €AMHCTBA



YeJIOBEYECKUX pac, HEOOXOJMMOCTH COXPaHEHUsI MHOroodOpasus BHAOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHE peniaTb OMOIIOTUYECKUE 33a]]a4H, BBISBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIICTyeMbIMU OMOIOTHUECKUMH MTPOIIECCaMU | SIBJICHUSMH, JCTIaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH ITOJIYYCHHBIX PEe3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHUE padOThl, COOIMHOATH
npaBuiia pu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bl, MPOBEPATh WX OSKCICPUMEHTAIHLHBIMU
cpencTBamMu, (GOpMYyIUPYs IeJb HCCICIOBAHMs, aHATU3UPOBATH IOJYYCHHEIC
PE3YNIbTaTHI U JCNaTh BBIBOJIBL;

YMEHHE y4acTBOBaTh B y4eOHO-MCCIENOBATENbCKOW paboTe Mo OHOJIOTHH,
OKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOIECTB, U
nyOJUYHO  TPEACTaBIATH  IOJIYYCHHBbIE  pe3yJbTaThl HAa  yYEHUYECKHX
KOH(DepeHIusX;

YMEHHE OIICHWBATh TUTIOTE3bl U TEOPHH O TMPOUCXOXKICHUU KU3HHU, YEIOBEKa
M YEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOco0ax MpeaoTBpAICHUS
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYILECTBISATh OCO3HAHHBIM BBIOOp Oyayuiell mpogecCHOoHaIbHOM
JESATEeILHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, TPUPOIOTIOIH30BaHUS, MEIUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO34WCTBA, IHIIEBOM
IPOMBINIJICHHOCTH, YIUIyOJIsATh TO3HABATEIbHBIA HMHTEPEC, HAMpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW  mpodeccun U MPOAOIIKEHUE
OMOJOTNYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIET0 00Opa3oBaHUSI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenI
1 buoiiorus kak Hayka 1
2 JKuBble cucTEMBI U UX U3yUYEHUE
3 buonorus knetku 0.5
4 XHUMHUYECKask OpraHu3anus KIETKN 10
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BellecTB U NMpeBpallieHne SHEPTUH B 9 |
KJIETKE
7 Hacnencreennas undopmarus u 9 0.5
peanu3zauus e€ B KIETKe
JKu3HeHHBIN MK KIEeTKH 6 1
9 Crpoenue U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3sMHOX€EeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTnka — HayKa O HACIEACTBEHHOCTH U ) 0.5
W3MEHYHBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonOrHs ¥ CHHTETHYECKass OMOJIOTHs 4
17 Pe3epBHOE Bpemst 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne i/m Konrpoabnbsie IIpakruuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
| 3apokeHUE U Pa3BUTHE 3BOJIOLMOHHBIX 4
MPEJICTABICHUIA B OMOJIOTHI
Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 14 2
Makpo3Bostonus ¥ €€ pe3yabTaThl 6
[IpoucxoxaeHue u pa3BUTUE )KU3HU Ha
4 p A p 15 1.5
3emie
5 IIpoucxoxaeHNE YeI0BEKA — aHTPOIIOTEHES 10 1
DKOJI0oTusl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHU3MOB M HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarollei cpeaoi
7 OpraHu3mesl 1 cpesja 0OuTaHUs 1.5
OKoJ0rus BUJ0B U MOIYJISILUN 0.5
DKoJorusi coo01EecTB. DKOJIOTHYECKHE
9 . 12 0.5
CUCTEMBI
10 Buocdepa — rinobanbHast skocucTemMa 6
11 YenoBek u OKpyxaromias cpeaa 6
12 PesepBHOE Bpems
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

buomnorus kak KOMIIJICKCHasI HayKa U KaK
9aCTb COBPEMCHHOI'O 06I_HGCTB8

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

Jara

IIpakTuyeckue
H3yUYeHHs

padoThI

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

JKuBrle cUCTEMBI U UX CBOMCTBA

YPOBHeBaﬂ OpraHu3anusa )KUBbBIX CUCTEM

Wcropust OTKPBITUS U U3YUEHUSI KIIETKH.
Knerounas teopus

Metoasl MOJNIEKYJIAPHON U KIETOYHON
6uonoruu. [IpakTnueckas padora
«3yueHne MeToa0B KIIETOYHON
Ouosnoruu (xpomarorpadus,
anexTpodopes, muddepeHnraibHoe
uentpudyruposanue, [1L[P)»

0.5

XUMHYECKUH COCTaB KJIIETKU

MI/IHepaJ'II)HI)Ie BCIICCTBA KJICTKHU, UX
Ouosoruueckas POJIb

OpFaHH'-IeCKI/Ie BCIIIECTBA KJICTKU —
oenku. JlaboparopHas pabota
«O0bHapyxeHue OEIKOB C ITOMOIIBIO
KaueCTBEHHBIX PEaKIIUi»

0.5

CgoiicTBa, k1accuukaius u GyHKIUHA
0enKoB




10

11

Oprannyeckue BenecTBa KICTKH —
YTJIEBOIbI

Opranndeckue BeniecTBa KICTKH —
JIATIU B

12

Hyxkneunossie kucnorsl. JIHK u PHK.
JlaboparopHas pabota «lccrnenoanme
HYKJICMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY

0.5

13

14

15

Crpoenne u pynkuuu ATO. [pyrue
Hykneosuarpupocdarsr (HTD)
CexBenuponanue JIHK. Metoapl
T€HOMHUKH, TPAHCKPUTITOMHUKH,
MPOTEOMUKH

Metoap! CTpYKTypHOU OHOJIOTHI

16

17

Tunel knetok. [Ipokapuorndeckas kierka
CtpoeHne 2yKapuOoTUUYECKOM KIIETKH.
[TpakTtuyeckas pabora «M3yuenue
CBOWCTB KJIETOUHOW MEMOpaHbI»

0.5

18

[ToBepxXHOCTHBIN amnmapar KJIeTKH

19

20

OnHoMeMOpaHHbIE OPTaHOUIbI KJIETKH.
[TpakTrueckas padota «3yuenue
JABVIKCHUSA OUTOINIA3MbI B paACTUTCIIBHBIX
KJIETKaX»

[TosryaBTOHOMHBIE OPTraHOUABI KJIETKH:
MHUTOXOH/IPHH, TIacTU IbL. JITabopaTopHas
pabota «lVccnenoBanue miazMonnsa u
JIeTIa3MOJIN3a B PACTUTENIBHBIX KJIETKAX)»

0.5

0.5

21

HememOpanHbIe OpraHOU/IbI KIETKH




22

23

CrpoeHre U GyHKIUH sIpa
CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHuHsI KIICTOK Pa3InIHbBIX
OpPTraHUu3MOB»

0.5

24

25

26

ACCUMUIISITIVS ¥ TUCCUMIISALINS — JIBE
CTOPOHBI MeTaboau3Ma. THurel oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHune KaTaTuTHYECKOW aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMHIa3bl WK
KaTaasbl)»

DepMEHTaTUBHBIN XapaKTep peaKkui
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «M3ydyenue GpepMeHTaTUBHOTO
pacIICIUIEHHs IIEPOKCHIa BOAOPOAA B
PACTUTENBHBIX U KUBOTHBIX KIIETKAX»

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

0.5

27
28

ABTOTpOGHBIN TUIT OOMEHa BEIECTB

dorocunTes

29

30

31

XemocuHtes. Jlaboparopnas pabota
«CpaBHeHHE TIpo1ieccoB POTOCHHTE3A U
XEMOCHHTE32a)

AHa’poOHBIEe OpraHu3MbL. Bus
opoxenus. JlabopatopHas pabora
«CpaBHEHHE TTPOIIECCOB OPOKEHHS 1
JBIXaHUS

AdpoOHBIE OPraHU3MBbL. JTarbl
HHEPreTHYECKOro oOMeHa

0.5




DHeprus MeMOpPaHHOTO rpaiueHTa

32 npoTtoHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTAa3bI
33 Peakuyu MaTpuyHOTrO CUHTE3a
34 TpaHCKpunus — MaTpUYHBIA CHHTE3
PHK
35 Tpancnsuus u e€ sTarnbl
36 Konnposanne amuHokucior. Poib
pubocoM B OMOCHHTE3E OeKa
37 Opranu3zaiys reHoMa y IpoKapuoT u
9YKapuoT
18 MonekymnsipHble MEXaHU3Mbl SKCIPECCUU
TEHOB Y dYKapHOT
Bupycsl — BHekJIeTOUHBIE (OPMBI )KU3HU
39 U obnuratHele napasutsl. [IpakTnyeckas 0.5
pabota «Co3aHnue MOJIeNId BUPYyca»
40 BupycHsble 3a001eBaHus YeI0BEKa,
JKUBOTHBIX, PACTEHUHN
A1 HanorexHonoruu B 6100Tuu 1
MEAULIVHE
42 JKu3HeHHBIN MK KIETKH
43 Marpuunsiii cuares JITHK
Xpomocomsl. JlabopaTtopHas paboTa
44 «M3yueHne XpoMoCOM Ha TOTOBBIX 0.5
MUKpOIpenaparax»
45 JleneHue KJICTKM — MHTO3
46 Tuns! kneTok. Kapnokunes u HUTOKHUHES. 0.5

JlaboparopHas pabota «HabmoaeHue




MHTO32a B KJIETKaX KOHYMKA KOPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsuust >)kU3BHEHHOTO IUKJIA KIIETOK

48 Opranusm Kaxk eMHOE LIEJI0e

49 Txkanu pacrenuii. JlJabopatopHas pabora 0.5
«3yueHne TKaHel pacTEHUI» ’
TxaHM KUBOTHBIX U YEJTOBEKA.

50 JlaGopaTtopHast pabora «3yueHnue TkaHeu 0.5
YKUBOTHBIX)
Opranbl. CucTeMbl OPraHoB.

51 JlabopaTtopnast pabora «3yuenue 0.5
OpraHOB IIBETKOBOTO PACTEHHSI

52 Ornopa Tena opraHu3MoB

53 JIBuKeHne opraHu3MoB

54 IIuranue opraHu3smMoB

55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX.
[TumeBapuTenbHas cucTeMa yelloBeka

56 JIpIxaHne opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KMUBOTHBIX U
YeJoBeKa

58 TpaHcropT BeliecTB y OpraHu3MoB

59 KpoBeHocHas crctema mo3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

60 Boienenue y opranu3smMos

61 3amura y OpraHu3MOB

62 HNMMmyHHas cuctema 4enoBeka




Pa3znpaxxuMocTh 1 perynsuus y

63
OpraHU3MOB
64 ['ymopanbHast perynsiuusi 1 SHAOKpUHHAsS
CUCTEeMa KUBOTHBIX U YEJIOBEKa
65 @opMbl pa3MHOKEHHUSI OPraHU3MOB
66 [TomoBoe pa3MHOKEHUE
67 Meiio3
["amerorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIeTOK. JIabopaTopHas paborta 0.5
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha )
TOTOBBIX MHUKpOIIpEnapaTax»
69 WuauBuayaibHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3
70 3akyajKa OpraHOB U TKaHEH U3
3apOJIBILIEBHIX JTUCTKOB
Poct u pazBuTHE JKUBOTHBIX.
71 JlaGopaTtopHnas pabota «BrlisiBieHHE 0.5
MPU3HAKOB CXOJCTBA 3apO/IbIIIeH
TIO3BOHOYHBIX JKHBOTHBIX)
PasMHOXeHUE U pa3BUTHE PACTCHUM.
7 JlabopaTtopHnast pabora «CtpoeHue 0.5
OpPraHOB Pa3MHOXEHHS BBICIITHX
pacTeHuin»
73 HcTopus cTaHOBIEHUS U Pa3BUTHS
TeHETHKU KaK HayK1
74 OCHOBHBIE TIOHSITHS U CUMBOJIBI 0.5

reHetuku. Jlaboparopnas pabota




«/Ipo3oduna kak 00BEKT FreHETUIECKUX
UCCIIEIOBAHUI

3aKOHOMCpHOCTI/I HacjaeJ0BaHUs

npu3HaKoB. MoHorubpuaHOE
ckpemuBanue. [Ipaktuueckas pabota

75 " 1 0.5
H3ydeHnue pe3ynbTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo3ohuis”

76 [{uTonmornyeckue OCHOBBI |
MOHOTHOPUAHOTO CKPEIIUBAHUS

77 AHanu3upymrouiee CKpeluuBaHue. |
Henosnnoe nomMmuHupoBanue
JluruOpuHoe cKpeniuBaHue.

73 [Ipaktrueckas padota «M3yueHue | 0.5
Pe3yIbTaTOB TUTHOPHIHOTO '
CKpEIIUBaHUS Y APO30(PHIIBI»

79 [{uTonoruyeckre OCHOBBI AUTHOPHIHOTO |
CKpEIBaHHS

80 CuenneHHoe Hacle0BaHNE TPU3HAKOB 1

81 XpoMOCOMHas TEOpHS HACTEICTBEHHOCTH 1

82 I'eneruka nona 1

83 ['eHOTHIT Kak 1IEJIOCTHAS] CUCTEMA 1

84 I'eneTnueckuit KOHTPOJIb PA3BUTHUS 1
pacTeHU, )KUBOTHBIX U YeIOBEKa

25 W3mMeHunBOCTh MpHU3HAKOB. Brbl 1
U3MEHYUBOCTH

86 MoaudukanroHHass K3MEHIYMBOCTh 1




87

Bapuanyionnslii psig u BapuariioHHas
KkpuBas. JlabopaTopHas pabora
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKATTMOHHOW U3MEHUYUBOCTH.
ITocTpoeHne BapuallMOHHOTO psifa U
BapUAIMOHHON KPUBOI»

0.5

88

89

90

I"enoTnnmyeckas N3MEHUYNBOCTb.
Komb6unaruBHast U3MEHYHBOCTD

MyTtannoHHas U3MEHYUBOCTD.
[TpakTrueckas paborta «MyTtauuu y
Jpo30¢ bl (Ha TOTOBBIX
MUKpOIIpenaparax)»

BaKOHOMepHOCTI/I MYTAlUOHHOI'O
rnpomnecca. ONUTreHeTHKA B SITUTCHOMHUKA

0.5

91

I'enernka yenoseka. [IpakTrnueckas
paborta «CocTraBiieHre U aHAIN3
POIOCIOBHOM»

0.5

92

93

MeTopl MEIUITMHCKON T€HETHKHU
3HaueHNEe MEIUIIMHCKON T€HETHKN B
MPEAOTBPALIEHUN U JICUCHUU
reHETUYECKHX 3a00JIeBaHMIl YeTOBEKA

94

OcCHOBHEBIE TOHATHUA CCJICKIINU.
JlaGopaTtopHas pabota «3ydeHue copToB
KYJIBTYPHBIX PACTEHUI U TIOPOJT
JIOMAIITHUX KUBOTHBIX)

0.5

95

MeTomapl CeIeKIIMOHHON pabOTHI.
JlaGopaTtopHast pabora «3yueHue
METO/IOB CETIEKIIUN PACTCHUI»

0.5




JlocTrKEeHMS CEeEKIIMU PaCTEHUN 1

96 *KUBOTHBIX. [IpakTnueckas padora 1
«IIpuBuBKa pacTeHUI»

97 CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHUE |
TEHETUYECKUX PECypPCOB
buoTexHonorus kak Hayka U OTpacib

98 npousBojcTBa. [IpakTuyeckas pabora 1 0.5
«3yueHne 0ObeKTOB OMOTEXHOIOTHUIY

99 OcHoBHbIE HaNpaBJICHUS CHHTETUYECKON 1
Oouosiorun

100 XpoMOCOMHas M TeHHasl UHKEHEPUs 1

101 MenuuuHckue OMOTEXHOIOTUH 1

102 PesepsHbliit ypok. IloBTopenue, 1
0000111eHHEe, CUCTEMATH3AIlA 3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O0 102 135

I[TPOTPAMME




11 KJIACC

KonuyectBo yacos DJIeKTPOHHbIE
Ne ara u@poBbie
n/n Tewa ypoxa Bceero Kontpoaburie  Ipaxruyeckue fllsyqennﬂ :)IGI?LI;OBaTeJILHLIe
padoThI padoThI pecypenr
1 OpomonnonHas teopus Y. Jlapsuna 1
) JIBM>KyIIME CUIIBI DBOJIOLIUU BUJOB 110 Y. |
HapBuny
3 Bbopn0a 3a cyuiecTBoBaHue, |
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH |
9BOJIIOLIMU
5 OTansl 3BOJIIOLIMOHHOTO NPoLiecca: |
MHUKPO3BOIIOLHNS U MAKPOIBOITIOLUS
6 [Tomynsmus — sneMeHTapHas €IUHULIA |
3BOJIIOLUAA
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BpIsiBIIeHHE U3MEHYUBOCTH Y '
0co0el OHOT'O BHIA)
8 DneMeHTapHbIe (PaKTOPHI IBOTFOIIUN 1
9 OS¢ ekt ocnoBarenst. dpdexr !
OYTBIJIOYHOTO TOPJIBIIIIKA
10 Murpauuu. M3o0aumuu nomyssmii: 1
reorpaduyeckas, OnoJorudecKas
1 EcrecTBeHHBII 0TOOp — HaNPaBIAIOMINN |
(hakTop IBONIOIHH




12

13

14

15

16

[TonoBoii oTO60p

[TprucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOJIFOIIHH.
JlaGopaTopHas padorta «3ydeHue
apoMop(}o30B 1 UAMOAAANTALIAN Y
pacTeHuil U KUBOTHBIX»

[Ipumeps! npucnocodseHunt y
OPraHM3MOB: MOP(OJIOTUIECKHE,
¢dusnonornueckre, ONOXMMHUIECKHE,
noseneHveckue. JlabopatopHas pabora
«[IpucmnocobaeHus: OpraHu3MoB U UX
OTHOCHTEINbHAsI LIEJIECO00Pa3HOCTH)
Bup, ero xpurepuu u cTpykrypa.
JlaGopatopnas pabora «CpaBHeHHE
BUJIOB IO MOP(OJIOTHUECKOMY
KPUTEPHIO»

Crpykrypa BUJa

0.5

0.5

0.5

17

18

BunoobpazoBanue kak pe3yabTaT
MHUKPO3BOJTIOIUH

CBs3b MUKPO3BOJIFOIUU U
OMUACMUOJIOTNH

19

Makpossosntonus. [TaneonTonornueckue
METOABI szqum[ 3BOJIFOIIUN

20

21

buoreorpaduueckre MeTOIbI H3yUCHUS
ABOJIIOLIMU

OMOpPHUOTOTHYECKHE U CPAaBHUTEIHHO-
Mopdooruueckre MeToIbl U3yIeHHS
3BOJIIOLUU




MonekynsipHO-TeHETHUECKHE,

22 OMOXMMHUYECKHE U MAaTEMaTHUECKUE
METO/]Ibl U3yUYEHHS 3BOTIOLUU

23 OO61mre 3aKOHOMEPHOCTH BOJTIOINH

24 AnantuBHas pagdaius.
HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLIMU

)5 Hayunble runoTe3sl IpOMCXOXKACHUS
KU3HU Ha 3emiie

26 JloHay4HBbI€ MTPeJICTaBICHUS O
3apOXKIEHUH KU3HU

7 OcHOBHBIE 3Tallbl HEOPraHN4YECKON
9BOJIIOLIMU

28 I'unoressl 3apOXKACHUSA KU3HU
WcTopust 3emMau 1 METO/IbI €€ N3YUEeHHUS.

29 JlaGopatopHnas padora «3yuenue u
OIMCAaHNE UCKOMAEMBIX OCTATKOB 0.5
JPEBHUX OPTaHU3MOB)

30 HauanbHele 3Tars! opraHn4eckon
3BOJIIOLIMU

31 OBOMIOIUS DYKapUOT
OCHOBHBIE 3TaIlbl BOTIOIUU

1 pacturensHoro Mupa. [Ipakrudeckas
pabota «M3yuenue ocobeHHOCTEN 0.5
CTPOEHMS PACTEHHUM pa3HbIX OTIEIOB»

13 OcCHOBHBIE 3TaIlbl 3BOJIOIUH KUBOTHOTO

MuUpa




9BOJ’II-OI_[I/ISI JKNBOTHBIX. Hp aKTH4eCcKasa

34 pabota «3ydenne ocoOeHHOCTEH 0.5
CTPOCHUS IO3BOHOYHBIX KUBOTHBIX)»

35 PazBuTue xu3Hu Ha 3emMJie 10 Hpam U
nepuoiam

36 MaccoBble BBIMUPAHUS —
9KOJIOTUYECKHUE KPU3UCHI MPOIIIOTO

37 CoBpeMEeHHBIH 3KOJIOTUYECKUI KpU3HC,
€ro 0COOCHHOCTH

18 CoBpeMeHHasl CHCTeMa OPraHUYEeCKOTO
MIPOIILJIOTO

39 OCHOBHBIE CHCTEMaTHYECKUE TPYIIIBI
OpraHU3MOB

40 AHTpPOIIOJIOTHSI — HayKa O 4€JIOBEKE

A1 PazButue npencrasnenuii o
MPOUCXOKACHUH YETIOBEKA
MecTto 4yeaoBeKa B CHCTEME
opranudeckoro mupa. JlaboparopHas

42 pabora «3yueHue ocobeHHOCTEM 0.5
CTPOEHHUS CKEJIeTa YeJI0BEKa, CBA3aHHBIX
C IPSIMOX0KICHHEM

43 JIBrKy1ne CHJbl aHTPOIIOTEHE3a

m CooTHOIIIEHHE OMOJIOTMYECKHUX U
COLIMATILHBIX (hPaKTOPOB B AaHTPOIIOTEHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 ITancoreHerrnka u mMajJeOrecHOMHUKA

47 DBOJIIOLIHMS COBPEMEHHOTO YEJIOBEKA




48

49

UYenoseueckue pacel. [Ipakrrudeckas
pabota «M3ydeHHE FKOJIOTHUECKUX
aJjanTanui 4YeJaoBeKay

MexauciuIInHapHbIC METOIbI
AQHTPOIIOJIOTUH

0.5

50

51

52

3apoxaeHUE U Pa3BUTHE FKOJIOTUU
Mertoapl skosoruu. JlaboparopHas
pabota «/3ydeHre METOI0B
9KOJIOTUYECKHUX MCCIICTOBAHUIN

3HayeHMe YKOJIOTHYECKUX 3HAHHUI JJIA
YCJIIOBCKaA

0.5

53

54

55

56

57

Okonorndyeckue GaKTopsl

Abuotnueckue akropsl. CBeT Kak
sKosioruueckuit gpaxrop. JlaboparopHas
pabota «BblsiBIeHHE TPUCTIOCOOIEHUI
OPTaHU3MOB K BIIUSTHUIO CBETA

Abuotnueckue dakropsl. Temneparypa
KaK 9KOJIOTUYECKUH (paKTop.
JlaGopatopHnas pabota «BelsiBieHue
MPUCTIOCOOTIEHUI OPraHu3MOB K
BIIVSIHUIO TEMIIEPATYPHI»

Abuortnueckue Gpaxkropsl. BraxxHocTh
KaK 9KOJIOTUYECKUH (aKTop.
JlabopaTopHas paboTa « AHATOMHUYECKHE
0COOEHHOCTH PAaCTeHHI U3 Pa3HBIX MECT
oOuTaHUM»

Cpenpl 0OuTaHUs OPraHU3MOB

0.5

0.5

0.5

58

buonornueckue puTMbl




59

XKuznennsle popMbl OPraHU3MOB

60 buotuueckue hakropsl
3HaueHre OMOTUYECKUX B3aNMOIEUCTBUM

61 JUISL CYILIECTBOBAHUSL OPraHU3MOB B CpeJIe
oOuTaHus

& DKOJIOTUYECKHE XapaKTEPUCTUKU
TOTYJISITUH
OCHOBHBIE TIOKAQ3aTEIJIN TOIYJISIIHH:

63 YHCJICHHOCTD, TNIOTHOCTh, BO3PACTHAS U
MOJIOBAasI CTPYKTYpa
OcCHOBHBIE TIOKA3aTEIIN TOIYJISIIHH:

64 POX1aeMOCTh, TPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAITAN

65 DKoJoru4eckasi CTpyKkTypa IMonyJssuu

66 JluHaMuKa TMOMYISIUU U €€ Perysius

67 KpuBbIle pocTa YHCIEHHOCTH TIOIYJISIIIHH.
KpuBbie BEDKUBaHUS
DKoJoruveckasi HAIA BU/A.

68 JlaGopatopHnas pabora 0.5
«[IpucnocobneHuns: ceMsiH paCTeHHA K '
pacceneHnto»

69 Bun kak cucrema nomynsiuit

70 3aKOHOMEPHOCTH TOBEJICHUS ¥ MATPAITAN
KUBOTHBIX

71 Coo0111ecTBO OpraH3MOB — OHOIICHO3

72 DKOocHcTeMa KaK OTKpBITasi CUCTEMa

7 KpyroBopot BemecTB 1 MOTOK YHEPTHUH B

OKOCHUCTEME




74

OCHOBHBIE ITOKa3aTeIN YKOCHCTEMBI

75 DKOJIOrM4eCKUe MUpaMHIbl

76 N3menenns cooOIecTB — CYKIIECCHH
[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI

77 03€p U peK. IKOCUCTEMbI MOPEN U
OKEaHOB

73 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHAP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPONOTr€HHBIE 3KOCUCTEMBI
Ypboakocucremsl. [IpakTuaeckas pabora

80 «M3ydeHue u onvcanue 0.5
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB
B DKOCUCTEMAX
MexaHu3MBbl BO3IEHCTBUS 3arpsI3HEHAN

2 Pa3HbIX TUIIOB Ha CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, TOMYJIALIMOHHOM U
9KOCHUCTEMHOM YPOBHSIX

23 buocdepa — obmieruianerapHas
o0oJiouka 3emnu

84 Yuenue B. W. Bepuaackoro o 6uochepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

26 KpyroBopots! BemecTs u
OMOTCOXMMHUYECKUE ITUKITBI

87 3oHanbHOCTH OMochepsl. OCHOBHBIE

OMOMBI CyIIN




88 YcroitunBocTh OMOChHEpsI

89 DKOJOTrM4ECKUE KPU3KUCHI U UX TPUYNHBI

90 BozneiicTBue uenoseka Ha 6uochepy

01 AHTpPONOreHHOE BO3JCHCTBUE HA
pPaCTUTENbHBIN U KUBOTHBIA MU

92 Oxpana npuposl

03 OcHOBHBIE MPUHIUIIBI YCTOHYUBOTO
Pa3BUTHA YEIIOBEUYECTBA U MPUPOIBI
ParmonansHo€ mpUpOA0NOIb30BAHNE U

94 COXpaHEHHE OMOJIOTHIECKOTO
paszHooOpasust 3eMiau

95 Oo6o006menne o Teme «MUKPOIBOIIOIHS
" €€ pe3yabTaThbD»

96 O6o006muienne no Teme «MaKpOIBOJOIHS
U €€ pe3yJbTaThD)

97 O6061menue o teme «IIpoucxoxaenue
Y pa3BUTHE KU3HU Ha 3eMIie»

08 O6061menue o teme «IIpoucxoxaenue
9eJI0BEeKa — aHTPOTIOT€HE3)

99 O6o006muieHne o TemMe «KOJIOTHsI — HayKa
0 B3aMMOOTHOIIIEHUSIX OPTraHU3MOBY

100 O6061eHne o Teme «OpraHu3msl U
cpena OOuTaHUs

101 O006111eH1E 10 TEME «IKOJIOTHS BUIOB U
TIOIYJISLIAN

102 O606mmenue o Teme «buochepa —

riio0ajgpHas IKOCUCTEMA




OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

7.5







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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