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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ydeOHOMy mnpenMery "buonorus" (manee - Ouosnorus) Ha
YpOBHE cpeaHero odiiero oopa3zoBaHus pazpaboTaHa Ha ocHoBe dDenepanbHOro
3akoHa OT 29.12.2012 Neo 273-®3 «O06 obpazoBanuu B Poccuiickoii denepannny,
dI'OC COO, Konuenuuu mnpenonaBanusi ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX TMOJIOKEHUH (henepanibHON paboueil mporpaMMbl BOCITUTAHUS.

VYyeOnbiii npeamer «buonorus» yriay0na€éHHoro ypoBHa uzydenus (10-11
KJIacChl) SIBISIETCA OJIHUM W3 KOMIIOHEHTOB MpeaMeTHOU obiactu «EcTecTBeHHO-
HayuyHble npeameThsl». CornacHo mnonoxeHusmM OI'OC COO npodunbHbie
y4ueOHbIe MPEIMEThI, U3ydyaeMble Ha YriayOJIEHHOM YPOBHE, SBIISIIOTCS CIIOCOOOM
muddepennman  0O0y4eHUs] Ha YpPOBHE CpeAHEro o0Iiero oOpa3oBaHUsi U
MPU3BaHbl 00ECMEUNUTh MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIUM, CPEIHUM
001IIMM, CpeHUM MPo(ecCHOHANBHBIM 1 BBICIIMM 00pa3zoBaHueM. B To ke Bpems
KOKIBIA M3 JTUX Y4YEOHBIX MPEIMETOB JOJDKEH OBbITh OpPHEHTUPOBAH Ha
MPUOPUTETHOE pEIlIeHHEe O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C MOpodopuUeHTaIUeld OO0ydaroluXcsi W CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHON 00JacTH HAy4YHOrO 3HAHUS, CBS3aHHOTO C OUOJIOTHEH,
MEJUITUHOMU, IKOJIOTUEN, TICUXOJIOTUEN, CIIOPTOM UJIM BOCHHBIM JIEJIOM.

[Iporpamma no ydeOHomMy mnpenmery "buonorusa" naér npeacTtaBieHHE O
Lenu W 3ajayax u3ydeHusi ydyeOHoro mpeamera «buonorus» Ha yriayOn€HHOM
YpOBHE, omnpeenseT o0si3atebHOe (MHBapUAHTHOE) IPEAMETHOE COJEpKaHue, €ro
CTPYKTYpUpOBaHHE IO pa3feiaM M TeMmaM, paclpejelieHde Io Kiaccam,
PEKOMEHIYeT TMOCIIEIOBATeIbHOCTh W3YUEHHS y4eOHOro Marepuaia c ydéToM
MEXKIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBSA3€H, JIOTMKUA Y4eOHOTo IMpolecca,
BO3PAaCTHBIX OCOOEHHOCTEeH oOyuvaromuxca. B mnporpamme mno Ouosioruu
peanu30BaH MPUHIIMI TPEEMCTBEHHOCTH C HM3yUYEHHEM OHOJIOTMM HAa YPOBHE
OCHOBHOTO  oO0miero oOpa3oBaHus, Ojaromaps 4YeMy MPOCMaTpPUBAETCS
HaMpaBJICHHOCTh ~HAa  MOCHEAYIOlIee  pa3BUTHE  OUOJOTMYECKUX  3HAHUU,
OPUEHTHPOBAHHBIX Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS,
AKOJIOTUYECKOTO MBIIIJICHUS, TPEACTaBICHUM O 370pOoBOM oOpasze KU3HHU, Ha
BOCIIUTaHUE OEpPEeKHOr0 OTHONIEHUSI K OKpyXkarolieil mnpupoaHoit cpene. B
nporpaMMe Mo OHMOJIOTMU TaKXe MOKa3aHbl BO3MOXHOCTH YYEOHOro MpeaMera
«buonoruss» B peanuzanuu TpedboBaHuit DPI'OC COO Kk mIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM M MPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
(bopMUpPOBAaHUM OCHOBHBIX BHJIOB Y4E€OHO-IO3HABATENHbHOU  JIESATEIBLHOCTHU
oOydJaromuxcs MO OCBOCHHIO COJepKaHus OHOJOTMYECKOTO O00pa3oBaHUsI Ha
YPOBHE CPEHETO 00IIETO 00pa30BaHUS.

VYueOnsbiil npeamer «buonorus» Ha ypoBHE CpeaHEro oOliero oopa3zoBaHuUs
3aBeplIaeT OHOJIOTHYECKOe o0O0pa3oBaHME B IIKOJE U OPUEHTUPOBAH Ha



pacuiupeHue U yriayOjeHue 3HaHWM oOydaromuXxcsl O >KMBOM MPUPOJIE, OCHOBAX
MOJEKYISIPHOM W KJIETOYHOM OMOJIOTHUH, dMOPUOIOTUA U OUOJOTUM Pa3BUTHS,
TE€HETUKH, CEJIEKIIUU, OUOTEXHOJIOTUH, FBOJTIOIIMOHHOTO YUYEHHUS U IKOJIOTHUU.

N3yuenne yueOHOro mpeamera «buonorus» Ha yriayOJEHHOM YpOBHE
OpPUEHTHPOBAHO HA MOATOTOBKY OOYYaIONIMXCS K MOCIEAYIOMIEMY MOJIYYEHUIO
Ouosioruueckoro  o0Opa3oBaHusi B By3aX M OpraHuM3alusX  CpPEIHEro
npodeccruoHanbHOro 0opazoBanus. OCHOBY €ro colepk aHUsl COCTaBISAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TOJYYEHHBIX TMPU H3YUYCHUH  OOYyYaIOMUMHUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKUX Pa3/IeIOB OMOJOTHH HA YPOBHE OCHOBHOTO
oOmero obpasoBanusi, B 10—11 kiaccax 3TH 3HaHUA MOAy4YarOT pa3ButHe. Taxk,
pacuidpeHbl U yrayOJieHbl OHOJIOTMYECKHE 3HAHUS O PACTEHHUSIX, >KUBOTHBIX,
rpubax, OaKTepusX, OpraHM3Me 4YeJIOBeKa, OOIIMX 3aKOHOMEPHOCTSAX JKHU3HH,
JIOTIOJIHUTENIBHO BKJTFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIAIHOTO U IIOUCKOBOTO
XapaKTepa, KOTOPbhIe MOKHO MCHOJb30BaTh KAK OPUEHTHUPHI ISl MOCIEAYIOIIErO
BbIOOpa mpodeccuu. Bo3MokHa Takke HWHTETpamus OHWOJOTMYECKHX 3HAHHH C
COOTBETCTBYIOIIMMHU 3HAHUSMU, MOJTYYCHHBIMU OOYYAIONIUMHUCS MPU H3YYCHUU
(buszuky, XuMuu, reorpaduu U MaTEMaTUKH.

Crpyktypa mnporpammbl 1o yudeOHOMYy mpeametry "buonorus" otpaxaer
CUCTEMHO-YPOBHEBBIH U HSBOJIIOIMOHHBIA TMOJAXOJbl K HW3YYEHUIO OHOJIOTHHU.
CornacHo UM, U3y4aroTcsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHbIE JJIsI dKUBBIX
CHUCTEM PA3HOI0 YPOBHS OpraHU3aIlUU, IBOIOIUUA OPraHUYECKOro MHUpa Ha 3emiie,
COXpaHEHHsI OHOJIOTMYECKOro pa3HooOpa3us 1uiaHeTel. Tak, B 10 kiacce
M3Y4YalOTCSI OCHOBBI MOJIEKYJSPHOM U KJIETOYHOW OHOJIOTHH, AIMOPHOJIOTHH U
OMOJIOTUU PA3BUTHSI, TEHETUKH M CEJICKIHH, OMOTEXHOJOTUU U CUHTETHYECKOMU
OMOJIOTUH, AKTYaJu3UPYIOTCS 3HAHUA OOY4YaIOUIUXCS MO OOTaHUKE, 300JIOTHH,
aHatomuu, ¢Gusnonorun uenoBeka. B 11 kiacce wu3ydaroTcs 53BOJIIOIMOHHOE
y4€HHUE, OCHOBBI 3KOJIOTUU U yYeHHe o0 Ouocdepe.

VYueOnwiii npenMer  «buororus»  mpu3BaH ~ O0ECIEUYUTh  OCBOCHHE
o0y4JaromuMucs OMOJIOrMYECKUX TEOPUN U 3aKOHOB, UJICH, MPUHIIUIIOB U MPaBUJI,
JIe)KalMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KaAPTUHBI MUPA, 3HAHUH O
CTPOCHHHM, MHOTO00pa3uM M OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MNOMyJISAluHy,
OMOIIeHO03a, SKOCUCTEMBI, O BBIJAIOIINXCS HAYYHBIX JTIOCTHXKEHUSIX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTMH, MPUKIAAHBIX acClleKTaX OMOJIOTHYECKUX 3HaHUM. s
pa3BUTHS WU TOAJEpKAHHMS HHTEepeca OOydarIuuxcs K OHOJOTHHM Hapsay co
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUYECKOIO Marepuaja B COJAEpP>KaHUM MPOTrpaMMbl
1Mo OMOJIOTMU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHE CTAHOBJICHUS M Pa3BUTHUS
TOM WM HMHOW 00JlacTHh OWOJIOrMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiKHBIX
Y4E€HBIX B PEIICHUE BaKHEHUITUX OMOJIOTHYECKUX U SIKOJIOTMUYECKUX MPOOIIEM.



Lenp n3yuenus: yueoHoro npeamera «buonorus» Ha yriyOJ€HHOM YpOBHE —
OBJaJicHue  OOy4YalolUMHCS  3HAHUSIMHU O  CTPYKTYPHO-()YHKIIMOHATBHOU
OpraHu3alMy JKUBBIX CHUCTEM pa3HOr0 paHra MW MpUOOpeTeHUE YMEHUM
MCIIOIB30BaTh 3TU 3HAHUS B (DOPMUPOBAHHM MHTEpPEca K ONpeaeNEHHON 001acTu
npoeCCUOHANIbHON JEATEbHOCTH, CBSI3aHHOW ¢ OHOJIOTHMEW, WM K BBIOOpY
y4eOHOr0 3aBeJeHUs ISl MPOAOJIKEHUS OMOJIOTUYEeCKOro 00pa3oBaHuUs.

JlocTikeHue 1enu u3ydeHuss ydeOHoro mnpeamera «buonorus» Ha
yrayOn€HHOM ypOBHE 00€CTIEUMBAETCS PEUIEHUEM CIIEYIOUIUX 3aa4:

OCBOEHHUE OOYYAIOIIUMUCS CUCTEMBI OMOJOrMYECKUX 3HAHHU: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUAX, KOHIEMIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBUiiax, COCTABIAIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOCHHUHU, MHOT000pa3Wh M OCOOCHHOCTSAX OHOJOTHMYECKHX CHCTeM (KIIEeTKa,
OpraHu3M, MOMYJAIus, BUA, OMOreoleHos3, onuocdepa); 0 BIIAIOIIUXCS OTKPBITUAX
Y COBPEMEHHBIX UCCIIEOBAHUAX B OUOJIOTUH;

O3HAKOMJICHHE OOYyYaloIMUXCS C METOJaMU TO3HAHUS KUBOU MPUPOJbI:
UCCIIEIOBATEILCKUMU ~ METOJIaMH  OMOJIOTMYECKUX HayK (MOJEKYJISpHOU U
KJIIETOYHON OMOJIOTUH, HSMOPHOJIOTUM U OWOJOTUM PA3BUTHUS, TEHETUKU U
CEJEKIINY, OWOTEXHOJOTUM M CHUHTETUYECKOW OHOJOrMH, NaJICOHTOJOTHH,
AKOJIOTUM);  METOJIaMH  CaMOCTOATEJNLHOTO  MPOBEACHUS  OMOJOTMYECKUX
uccienoBaHuii B Jlabopatopurt W B mpupoje (HaOmrojeHue, HU3MEpeHue,
AKCIEPUMEHT, MOJCIHUPOBAHUE);

OBJIaJICHUE OOYYaIOIMMUCA YMEHHSIMH: CAaMOCTOSITEIbHO  HAXOJIUTh,
aHAJTU3UPOBATh M HCMOJb30BaTh OMOJIOTHYECKYIO HHGOPMAIIMIO; TOJIH30BATHCS
OMOJIOTMYECKON TEPMUHOJIOTMEN U CUMBOJMKOI; YCTAaHABIMBATH CBA3b MEXIY
pa3BuTHEM OHOJIOTUM M COLUAIBHO-)KOHOMHUYECKUMH U  IKOJIOTHUYECKUMHU
npoOJjieMaMu 4YeJIOBEUECTBa; OIEHUBATH IOCJEACTBUSL CBOEU IEATENIBHOCTH IO
OTHOILIEHUIO K OKpYXalIIeld MNpUpPOAHON cpele, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJel; OOOCHOBBIBATH U  COONIOJAThH  MEpbl
npopUIaKTUKKA WH(PEKIIMOHHBIX 3a00J€BaHUi, MpaBWiia MOBEACHUS B MPUPOJIE U
oOecrnieueHus: OE30MaCHOCTU COOCTBEHHOM >KU3HEJEATEILHOCTH B UPE3BBIUAMHBIX
CUTyallusiX TMPUPOAHOTO U TEXHOTEHHOTO  XapakTepa;, XapaKTepu30BaTh
COBPEMEHHBIEC HaYyUHbIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BuTHE y 00yYarOlUXCs UHTEIIEKTYalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B TMpOllecC€ 3HAKOMCTBA C BBIJAIOIIUMUCSA OTKPBITUSAMH U COBPEMEHHBIMU
UCCIIEIOBAHUSIMU B OHWOJIOTHH, pElUIaeMbIMH €10 MpOoOJeMaMH, METOJ0JIOTueH
OMOJIOTNYECKOTO UCCIIEIOBAHMS, MPOBEACHUS AKCIEPUMEHTAbHBIX
UCCIIEIOBAHUM, pelieHrs OUOJOTUYECKUX 3a/1ad, MOACIUPOBAHUS OMOIOrHYECKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTAHUE y O00YYAIONIUXCSl IEHHOCTHOT'O OTHOIIEHUS K KMBOM MPUPOJIE B
LIEJIOM U K OTJEIbHBIM €€ 00bEKTaM U SIBICHUSIM; (POPMHUPOBAHUE IKOJIOTUUECKOM,
F€HETUYECKOW TPaMOTHOCTH, OOIIell KyJbTyphl TMOBEICHUS B MPUPOJE;
MHTErpalui €CTeCTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHre  OOYYaIOIIMMUCA  KOMIIETEHTHOCTH B PallMOHAIIBLHOM
MPUPOJIONOIB30BaHUMN (COOJIOICHUE TpaBUJl TOBEICHUS B MPHUPOJIE, OXPaHbI
BHJIOB, DKOCHCTeM, OMochepbl), COXpaHEHHUH COOCTBEHHOTO 3/I0POBBS U 370POBBS
OKpyXKaromux Jrojeid  (coOmomeHuss Mep npoduIakTUKH — 3a00JeBaHUM,
oOecrieueHue OE30MACHOCTU >KU3HEJEATEIBHOCTH B YPE3BBIYAWHBIX CHUTYyaIUsX
MNPUPOJTHOTO M TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEHEBHOM KU3HU;

CO3JJaHH€  YCIOBUM  JJIsI  OCO3HAHHOTO  BbIOOpa  OOyYarolMMUCS
VHIUBUAYaJIbHON oOpazoBaTenbHON TPAeKTOpHH, CrocoOCTBYIOIIEH
nocieaywnemMy npohecCHOHAIBHOMY CaMOOIPEAEICHUI0, B COOTBETCTBUH C
WHJMBUIYaJbHBIMA UHTEPECAMU U MOTPEOHOCTSIMU PETHOHA.

OO011ee yuciIo 4yacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTMU Ha yriayOJeHHOM
YpOBHE cpenHero obiiero odpazoBanusi, coctapisetr 204 yaca: B 10 ximacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 waca B HEEI0).

OT60op opraHu3alMoHHBIX (HOPM, METOJOB U CPEACTB OOyUEeHHS] OUOIOTHUH
OCYIIECTBIISIETCSL ¢ Y4€TOM CHEUU(PUKH ero COAECpKaHUS U HAMpPaBICHHOCTH Ha
MPOJOKEHUE OMOJIOTUYECKOr0 O0O0pa3oBaHUsA B OpraHU3alusX CpeaHEro
po(heCCHOHAIBHOTO U BBICIIIET0 00pa30BaHUS.

OO0s13aTeNbHBIM yCIOBUEM NTPU 00YYEHUN OMOJIOTUH HA YIITYOJIEHHOM YPOBHE
SBJISIETCS TPOBEICHUE JTa0OpaTOPHBIX M TpakThuueckux pador. Takxke yuactue
00y4aromuxcs B BBINOJHEHUU MPOEKTHBIX U y4eOHO-UCCIEIOBATEIBLCKUX PpadoT,
TeMaTHUKa KOTOPBIX OINpEeNeNseTcsl y4uTelleM Ha OCHOBE HMEIOIIUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX TPUPOTHBIX YCIOBUM.



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Copnepxanue mpoOrpamMmebl, BBIAEIEHHOE KYPCUBOM, HE BXOIHUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buoJiorust Kak HayKa

CoBpemeHHasi Ouonorus — KOMIUIEKCHast Hayka. KpaTkas uctopusi pa3BuTus
Ouonornu.  buonornueckue  Hayku U U3ydyaeMble UMM OPOOJEMBI.
OyHAaMEHTaJbHbIE, TPHUKIAJHBIE K TOUCKOBBIE HAYYHBIE HCCIENOBAaHUS B
OMOJIOTHH.

3HayeHue Ouonoruu B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTuHbl mupa. IIpodeccun, cBa3aHHbie ¢ Ouonorueil. 3HadyeHWe OMOJIOTHU B
MPAKTUYECKON JEATEIIbHOCTA YEJIOBEKA: MEAUIUHE, CEIbCKOM  XO35MCTBE,
MPOMBIIJIEHHOCTH, OXPAaHE NPUPOIBIL.

JdeMoHCcTpanuu

[Toptpetsi: Apuctotens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. JlapBus,
VY. I'apsen, I'. Mengens, B. . Bepuanckuu, W. I1. I1lasnos, . . Meunuxkos, H.
N. BaBunos, H. B. TumodeeB-Pecorckuit, . Yorcon, ®@. Kpuk, /I. K. benses.

Tabmunpl U cxembl: «CBsi3b OMOJNIOTMM C JIPYTUMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cUCTEeMbI U UX U3Y4YeHHE

KuBpie cucTeMbl Kak mOpeaMeT u3ydeHus Ouosnioruu. CBOMCTBAa KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, MJUCKPETHOCTh W ILEIOCTHOCTb,
CIOXXHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTb, K3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHU OpraHu3aluyd KUBBIX CHUCTEM: MOJEKYISAPHBIM, KJIECTOYHBIMH,
TKAHEBbIH, OpPraHU3MEHHBIN, MOIYJIIHMOHHO-BUA0BOM, YKOCHUCTEMHBIN
(buoreonieHoTHuecKkuii), OmochepHswii. [Iporecchl, MPOUCXOAAIINE B KHUBBIX
cucreMax. OcHOBHbIE Mpu3HAKU KUBOro. JKu3Hb Kak ¢dopma CyIIeCTBOBAHUS
Martepuu. Hayku, n3ydaromue )uBble CUCTEMBI HA PA3HBIX YPOBHSIX OpPraHU3AIUU.

N3yuyenue kxuBbIX cucteM. MeToael Ouosiormueckord Hayku. HaOmionenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3AIMs, MeTaaHanu3. [loHaTre o 3aBUCUMON U
He3aBuUCUMOW niepeMeHHoW. [lmanupoBanue »skcnepumenra. I[loctanoBka u
npoBepka runote3. HyneBas runore3a. [lonarue BHIOOpKH M €€ TOCTOBEPHOCTD.
Pa36opoc B Ouonoruueckux JaHHbIX. OIllEHKAa JOCTOBEPHOCTH MOTYyYEHHBIX
pe3ynbTaToB. [IprumHBI UCKaxeHHs Pe3yabTaTOB JKcrepumeHTta. llonsTue
CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpanuu



Tabmuislt u cxembl: «OCHOBHBIE NpPU3HAKUA JKU3HWY», «buomorndeckue
cucrembl», «CBOICTBa KHUBOM MATEPUMW», «YPOBHH OpPraHU3alWHd >KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM >KUBOTHBIX», «CHCTEMBI
OpraHoOB YeJIOBEUeCKOro opranusMma», «buoreonenos», «buocdepay, «Metomab
W3y4YEHUS JKUBOU MPUPOIBI».

O6opynoBanue:  ynabopaTopHoe  O0OpyIdOBaHHME  JUISI  TIPOBEACHUS
HaOJI0/ICHUM, U3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTuyeckass padora «lcnonb30BaHWE pA3TUYHBIX METOJOB IMPH
W3yYECHUU KUBBIX CUCTEM.

Tema 3. buoJiorusi KJieTku

Knerka — cTpykTypHO-QYHKIIMOHANbHAs €IUHMIIA KuUBoOro. McTtopus
OTKpbITUS KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. LLIBanH,
M. Ilneinen, P. BupxoB). OCHOBHBIE MOJIOKEHHS COBPEMEHHOW KJIETOUYHOU
TEOpPHH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHUKPOCKOIIHS,
xpoMmartorpadus, 37eKTpodope3, METOJ MEUYEHBIX aToMOB, auddepeHnanIbHoe
HEeHTpU(YrupoBaHue, KyJIbTUBHUPOBAHUE KIETOK. M3yueHue @urcuposaHHvlx
K1emokK. DIEeKTpoHHas MUKpockonus. Kougoxanvuas muxpockonus. Bumanvrnoe
(npudsicusneHHoe) uzyueHue Kiemokx.

JdeMoHcTpanuu

[Toptpetsr: P. I'yk, A. Jleenryk, T. llIBanu, M. llneiinen, P. Bupxos, K. M.
boap.

Tabmuipl U cxembl: «CBETOBOM MHUKPOCKOI», «DIEKTPOHHBIM MUKPOCKOI»,
«Mctopust pa3BUTUS METOAOB MUKPOCKOTIAM.

OO6opynoBaHUEe: CBETOBOW MUKPOCKOI, MHUKPOIpENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEpUATBHBIX KJIETOK.

IlpakTuueckas padora «/3ydeHue METOAOB KJIETOYHOM OUOIOTUH
(xpomatorpadus, snextpodope3, auddepeHuanbLHoe UEHTPUPYTHPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anus KJICTKH

XUMHUYECKAN COCTaB KIETKA. Makpo-, MUKPO- U YJIBTPAMUKPODIEMEHTHI.
Bona u €€ ponp kKak pacTBOpUTENSA, peareHTa, y4acTUE B CTPYKTYPHUPOBAHHUU
KJIETKH, TEIUIOpErysanuu. MuHepalibHble BEIIECTBA KJIETKH, UX OUOJIOTHYecKas
poib. Posib KATHOHOB U AaHUOHOB B KJIETKE.

Oprannueckne BelIeCTBa KIETKU. buonornueckne mnoauMepsl. benkwu.
AMHWHOKHUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl O0enkoBoil Mosiekybl. [lepBuunas
CTpYKTypa Oeika, MeNnTujHas CBs3b. BTopuuHas, TpeTU4YHAs, YeTBEPTHUHAS
CTpyKTypbl. [lenatypaums. CsoiictBa OenkoB. Kiaccupukauus  Oenkos.
buonornueckue Qynkuun 6enkoB. Ilpuonsi.



VYrneBoasl. MoHOCaxapuabl, IUcaxapuibl, OJIUTOCAXapUAbl U TOJUCAXAPUIBI.
OO6muit  mian cTpoeHus U (U3UKO-XMMHUYECKHE CBOWCTBA  YTJIEBOJOB.
buonornueckre PyHKINUH YTII€BOAOB.

Jlunuaet. ['uapodunbHo-ruapodoOHbIe cBOMCTBA. Kiaccudukaius IUMUA0B.
Tpurnuuepunsl, dochoaunuabl, BOCKH, CTepouibl. buonornyeckue ¢GyHKIUU
nunuaoB. O0uMe cBocTBAa OMOIOTMYECKUX MEMOPaH — TEKY4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, OJTYITPOHULIAEMOCTb.

Hyxnennosele kucinotel. JJHK m PHK. CrpoeHne HyKIEHHOBBIX KHCIOT.
Hyxkneotunsl. Ilpunnun kommementapHoctu. [lpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cnupanib. Mectonaxoxaenue u ouonornueckue pynknuu JJHK.
Buael PHK. ®yukunn PHK B kitetke.

Crpoenne monekynel AT®. Makpospruueckue cBsisu B mosekyine ATO.
buonornueckue pynxuun ATD. BoccTaHOBIEHHbIE IEPEHOCUUKH, UX (YHKIIUU B
kietke. [pyeue wnykneozuompugocpamer (HT®). CexenupoBanue JHK.
Memoowvl cenomuxu, mpanckpunmomuKu, npomeoMuKHu.

CrpykrypHas Ouonorus: OMoxuMuueckue U Ouodu3nyecKue UCCIeAOBaHUs
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYyphl OuoMojekyl. Mooenuposarue
CcmpyKmypuvl u yHKYuil OUOMOAEKYN U UX KOMNIekcos. Komnvromepnoli ouzaiin u
opeanuyecKuil Cunmes OUOMONEKYL U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpanuu

[Toptpetsr: JI. [Tonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. @pankiuH,
@. Coanrep, C. IIpy3unep.

Juarpammelr:  «PacnpeneneHue XHUMHUYECKUX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHne XUMUUECKUX 3JIEMEHTOB B )KUBOU MPUPOE».

Tabmunbl u cxembl: «llepuoguueckass TabauIla XUMHUYECKHX DJIEMEHTOBY,
«CTpoeHue MOJEKyIbl BOJbI», «BemiectBa B cocTaBe opraHuzmoBy, «CTpoeHue
MOJEKyIbl Oenka», «CTPYKTyphl O€NKOBOM MOJEKybl», «CTpoeHUE MOJEKYJ
yrieBosoB», «CTpoeHue Moliekyn JUnuaoBy, «HyKJIeMHOBbIE KHCIOTBI»,
«Ctpoenue monexyinsl ATO.

OOopynoBaHue: XuMu4eckas 1ocyia 1 000py10BaHueE.

JladopaTopHnasi padora «O0HapykeHHEe OEJIKOB C MOMOIIbIO Ka4eCTBEHHBIX
peaKuuin.

JlabopaTtopnass  paGora  «lccrnemoBaHwe — HYKJIEMHOBBIX — KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u GyHKIUM KJICTKH

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. CTpyKTypHO-
(yHKIIMOHAIBHBIE 00pa30BaHUS KIETKHU.



Ctpoenue npokapruoTHIeckoi kieTku. Kietounas crenka 6akTepuil U apxen.
OcobeHHOCTH CTpoeHUs TeTepoTpodHONM U aBTOTPOGHON MNPOKAPHUOTHUECKUX
KJIETOK. MecTo 1 poJib IPOKapuOT B OMOIIEHO3aX.

Crpoenue u (YHKIIMOHUPOBaHUE AYKapUOTUYECKON KJIETKH.
[Ina3matuyeckass wMemOpana (miazmanemma). CTpykTypa IIa3MaTH4YeCKOU
MeMOpanbl. TpaHCHOPT BEHIECTB Yepe3 IJIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIN
(mudpdy3us, obneru€énHas nuddysus), aKTUBHBIM (MEPBUYHBIA U BTOPUYHBIN
akTUBHBIN TpaHcnopT). llomymponunaemocts wmemOpanbl. PabGota HaTpuii-
KaJMEBOr0 Hacoca. DHAOIMTO3: MUHOLMMTO3, (aronuro3. DKk30muTo3. Kierounas
creHka. CTpykTypa U QyHKIIMU KJIETOYHOM CTEHKH pacTeHUH, IpuloB.

[uTomnaszma. [luto3zons. [{utockener. /[Buxenne nutomiazMbl. OpraHouabl
KieTku. OJHOMeMOpaHHbIE OpPraHOWAbl KJIETKH: OHHIOIUIa3MaTHYeCcKas CeTh
(OIIC), anmapat ['ombaxu, TU30COMBI, UX CTpoeHHE U (QyHKIMHU. B3anmocBsszb
OJTHOMEMOpPAHHBIX OpPraHOMAOB KieTKU. CTpOEHHE TPaHYISIPHOTO PETUKYITyMa.
Mexanuzm nanpasnenus beaxkos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. ['nmankuii  (arpaHylisipHblid)  3HAOMIa3MaTUYECKUN
petukynym. CekpetopHass QyHkuus anmapara ['onbmxu. Moodugurkayus denxkog 6
annapame [onvooxcu. Copmuposxa 6enxos 6 annapame Ionvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KiIeTok. Kierounsiid cok. Typrop.

[lonyaBTOHOMHBIE =~ OpPraHOWABI  KIETKU:  MUTOXOHJIPUU,  IJIACTUIBI.
IIpoucxoocoenue mumoxonoputi u niacmuo. Cumouoeenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoenrie u (yHKIIMM MUTOXOHIApUN M mmnactull. llepBuunsle,
BTOPUYHBIE U  CIIOXKHBIE  TJIACTUABl  (OTOCUHTE3UPYIOIIUX  IYKApHOT.
XJIOpOIIacThl, XPOMOILIACTBI, JIENKOIIACTHI BHICIIUX PACTEHUN.

HememOpannbie opranousl kietku CtpoeHune u QPyHKIMM HEMEMOPaHHBIX
OpraHOUI0B KJIETKHU. PuGocomsl. Ilpomedsicymounvie Qunamenmai.
MukpodunameHTsl. Axkmunogvle Muxkpoguiamenmol. MBpIlIEUHbIE  KJIETKHU.
AxmuHnogvle KOMNOHeHmbl HemblueuHblx Kiemok. Muxkporpyoouku. KieTouHsiit
uentp. CTpoeHHe U JABWIXKEHHE KIYTHKOB M pecHUYeK. MHUKpOTpyOOUKH
uurormiasmel. LlenTpuons. benku, accoyuuposamnvie ¢ Muxpoguiamenmamu u
muxpompybooukamu. MomopHvlie 6eaku.

SAnpo. Obonouka sapa, XpoMaTUH, KapuoIia3Ma, SIAPBIIIKH, UX CTPOCHHE U
bynkiuu. AnepHbiii OenkoBbld MaTpukc. I[IpocTpaHCTBEHHOE paCMOIOKEHUE
XpoMocoM B wuHTephazHOM snape. yxpomamun u 2cemepoxpomamun. benku
XpOMaTHHa — TUCTOHBL. Jlumamuxa s0epHou 00010uKU 8 Mmumose. HoepHviii
mpauncnopm.

Knerounsie BriatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK dYKapUOT
(pacTUTENBHOM, )KUBOTHOU, TPUOHOI).

JdeMoHCcTpanuu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuisl 1 cxembl: «CTpoeHHE HSYKApUOTUYECKOW KIEeTKu», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHHWE  pPACTUTEIBHOM  KIeTKW», «CTpoeHue
MHUTOXOHIpUNY, «Aapo», «CTpoeHne NPpOKaApUOTUIECKON KIETKN.

O6opynoBaHUEe: CBETOBOW MUKPOCKOI, MHUKPOIpENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpenapaThl 0aKTEpUATbHBIX KJIETOK.

JlaGoparopHass pabGora «l3ydeHwe CTpOEHHsS KIETOK pa3IUYHBIX
OPraHUu3MOB.

IIpakTuueckas padora «/3yyeHue cBOMCTB KIETOYHON MEMOPaHBI».

JlaGoparopuass pabGora «lccrmenoBaHue IUIa3Moin3a W JEIUIA3MOJIA3a B
PACTUTENBHBIX KIIETKAX).

IIpakruyeckass padora  «l3ydyeHue  JBWKEHHS  UUTOIUIa3Mbl B
PACTUTENBHBIX KIIETKAX).

Tema 6. O0OMeH BellecTB M MPeBpPAallleHUE JHEPIrUU B KJIETKe

AccUMUISAINS U TUCCUMUWISIIIUSA — JIBE CTOPOHBI MeTabonu3ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPOGHBIM W TeTepOTpoPHBIA. YYacThe KHCIOpPOoJa B OOMEHHBIX
mpoiieccax. OJHepreTuueckoe obecnedeHue kieTku: mnpespamieHue ATD B
oOMeHHBIX Tiporieccax. DepMEeHTAaTUBHBIM XapakTep peakiui KIECTOYHOTO
MeTtabomm3ma. DepMeHThI, MX CTPOCHHE, CBOWCTBA W MEXAaHU3M JCUCTBUS.
Kodepmentsl. Otnuuus GpepMeHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. bemku-
aKTUBATOPbl M OEIKU-UHTUOUTOPHI. 3aBUCHUMOCTH CKOPOCTU (HepMEHTATUBHBIX
peaKkiuii OT pa3INYHbIX (DAKTOPOB.

[lepBuuHbIi CHHTE3 OpPraHUYECKMX BewecTB B Kierke. DoTocuHTES.
AHoKcueenHblll U OKcueeHHblll omocunmes y baxmepuii. Ceemocoouparoujue
nuUeMeHmyl U NUSMEeHMbl PeaKyuoHH020 yenmpa. Poib XJI0poIiacToB B pouecce
¢dborocunTesa. CBeroBast u TeMHOBas pasbl. Pomoovixanue, Cs, C,. u CAM-munul
gdomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BnusiHue pa3nuuHbX (akTopoB
Ha CKOpOCTh (hoTocuHTe3a. 3HaUeHue (POTOCHUHTE3A.

XEMOCHUHTES. Pa3nooOpazue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTpUUIUpYIOIUE OaKTepUu, Keae300aKTEepPUH, CEepOOAKTEPHUH, BOJOPOHbBIC
OakTepuu. 3HAYEHUE XEMOCHUHTE3a.

AHa3poOHbIe opraHu3mbl. Buabl Opoxkenus. IIpoaykTsl OpokeHHS U HUX
UCIIOIb30BaHUE YEIOBEKOM. AHA’pOOHBIE MHUKPOOPTraHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTENIH OOJIE3HEH.

AspobOHbBIE OpTraHU3MBI. Ortansl JHEPTETUUECKOTO oOMeHa.
[ToaroToBuTeNbHBIN ATaM. [ THKOIN3 — OECKHUCIOPOTHOE PACHICIICHUE TITIOKO3HI.

buonornueckoe okKucieHUE, WIN KJIETOYHOE AbIXaHue. Pojib MUTOXOHAPUN B
npoiieccax Ouonorudeckoro okucieHus. lukmuyeckue peakunn. OKUCIUTETBHOE
dbochopunupoBanune. DHepeus membpanno2o epaduenma npomonos. Cunmes



ATD: paboma npomonnoii AT®-cunmasel. llpeumyniecTBa a’poOHOTO MyTH
oOMeHa BelecTB mepe aHadpoOHBIM. D (PEKTUBHOCTH IHEPTETUUESCKOT0 OOMEHA.

JdeMoHCcTpanuu

[Toptpetsr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Ta6munbl u cxembl: «DoTocuHTE3)», «IHEPreTHUECKUil 00MeH», «bruocunaTes
oenkay, «Ctpoenue hepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHUEe: CBETOBOM MHKPOCKOI, OOOPYJOBaHHE JJIsi HMPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnass padora «l/3ydeHue  KATAIUTUYECKOM  AKTHBHOCTH
(dhepMeHTOB (Ha mpUMepe aMujIa3bl WIIH KaTaaasbl)y.

JladbopaTopHass pabora «/3yyeHue (QepMEHTATUBHOIO paCIICIUICHHUS
MEPOKCUJIa BOJIOPO/Ia B PACTUTENILHBIX U dKUBOTHBIX KIIETKAX).

JladbopaTtopnass padora «CpaBHeHue mpoiieccoB (OTOCHMHTE3a U
XEMOCHHTE3A.

JlaGopaTopHasi pabota «CpaBHEHHE ITPOIECCOB OPOKEHUS U AbIXaHUS .

Tema 7. HacaeacrBenHasi uHgopManus U peajn3anus eé B KIeTKe

Peakuiuu MarpuuHoro cunres3a. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEaKIMAX
MaTpuyHOro cuHTe3a. Peanuszanust HacineacTBeHHOW uHpopmanuu. ['eHeTuueckuit
KOJI, ero cBoucTtBa. TpaHckpumnius — Martpuublii cuHTe3 PHK. Ilpunuummns
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIETBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou kniemke. Hexooupyrowue PHK.

Tpancnsiius u e€ 3tanel. Yyactue Tpancnoptsix PHK B 6nocunTese 6enka.
VYcnoBuss Ouocunre3a Oenka. KomupoBanue amuuHokucnor. Ponb pubocom B
OuocuHTe3€e OenKa.

Cospemennvle npedcmagieHus o cmpoenuu 2eHog. OpraHuzanus reHoma y
MPOKAPUOT U JYKApHOT. Peryisiiusi akTUBHOCTU T€HOB y NpokapuoT. ['mmortesa
onepoHa (®. XKako6, K. MaHno). MonekynsipHvle Mexanuzmvl IKCHPECCUuu 2eH08 y
aykapuom. Ponv xpomamuna 6 pe2ynayuu pabomsl 2enog. Perynsims 0oOMEHHBIX
MPOLECCOB B KJIETKE. KIIeTOUHBIN rOMEOCTas.

Bupychl — HekiieTouHble (OPMBI KU3HU U OOJIUTraTHbIC Mapa3uThl. CTpOeHHE
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusneHHblll YUK
JIHK-cooeporcawyux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamuas mpanckpunyus, pegepmasa, unme2pasd.

BupycHble 3a00neBanus 4enoBeka, XKMBOTHBIX, pactenuid. CIIN, COVID-
19, conmanbHble U METUIIMHCKUE MTPOOIEMBI.

buoungopmamuka: unmeepayus u ananuz oonvuux maccusos («bigdatay)
CMPYKMYPHbIX OUoI02udeckux 0anuvix. Hanomexnonoeuu 6 o6uonoeuu u meouyune.
Ilpoepammupyemoie ¢pynxyuu 6enkos. Cnocodvl 00cmasKu 1eKapcms.



JdeMoHCcTpanuu

IToptpetsr: H. K. Konbuos, /l. 1. IBaHOBCKUI.

Tabmuipl u cxembl: «buocunte3 Oenkay, «l'eHeTHUeCKU KOI», «Bupyce»,
«baktepuodaru.

IIpakruyeckas padora «Co3naHne MOJEIN BUPYCA.

Tema 8. /KusHeHHBbII HUKJ KICTKH

Knerounwiii muki, ero mnepuonasl u perynamnus. Wurepdasza u MUTO3.
OcobeHHOCTH TpoleccoB, MpoTekarmux B uHTep(daze. IloarotoBka KIETKH K
nenenuto.  I[lpecunretndeckuii  (MOCTMUTOTHUYECKHI),  CHUHTETUYECKUM U
MMOCTCUHTETUYECKUN (TPEMUTOTUUECKUI) TEpUOIbl UHTEP(PA3HI.

Marpuussiii cuate3 JIHK — penmukanwms. [Ipunmuner perumkanun JJHK:
KOMIUIEMEHTAPHOCTh,  IMOJYKOHCEPBATHBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm perukanun JTHK. Xpomocomsl. Ctpoenue xpomocoM. Termomepsl u

TeloMepa3a. XPOMOCOMHBIM HA0Op KIETKU — KapuoTHN. JIWIUIOWIHBIA |
rarionIHbIA ~ HAaOboOpbl  XpoMocoM. ['oMonoruuneie Xpomocombl. [losoBbie
XPOMOCOMBI.

Henenne knetkm — MuTO3. CTagum MHUTO3a W NPOUCXOASIIAE B HHUX

nporiecchl. Tunbsl muto3a. Kapuokune3 u 1murtokuHe3. buonorudyeckoe 3HaueHue
MHUTO3A.

Perynsimus muToTHYeckoro Iukia kinetku. [IporpamMmmupyemasi KieTouyHas
rudesb — anornTos.

Knerounoe spo, XxpomMocombl, (yHKIIMOHANbHAasi T€HOMUKA. Mexanuzmol
npoaugepayuu, ouggepenyuposku, cmapenus u eubeau kKiemok. «l{upposas
K1emKka» — buouH@opmamuyeckue mMooeau QyHKYUOHUPOBAHUS KIIeMKU.

JdeMoHCcTpanuu

Tabmauibl U cxembl: «OKWU3HEHHBIM IUKI KIETKH», «Mwutos», «CTpoeHue
xpomocom», «Permukanus JJHK».

O06opyaoBaHue: CBETOBOM MUKPOCKOI, MUKpoOIIpenapaTthl: «MHUTO3 B KIETKaX
KOpEeIIKa JIyKay.

JladbopaTtopnass  paGora  «M3ydyenwe  XpoMOocOM  Ha  TOTOBBIX
MHUKpOTIpenapaTax.

JlabopaTopHnasi paGota «Ha0nroneHrue MUTO3a B KJIeTKaX KOHYMKA KOpEIKa
nyKa (Ha TOTOBBIX MUKpOIIpEnaparax)y.

Tema 9. CTpoeHne u pyHKIUN OPraHU3MOB

buonornueckoe pazHooOpa3zue OPraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHUATbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHUS M KUBHEAEATENbHOCTH  OJHOKIJIETOYHBIX
opraHu3mMoB. baktepuu, apxew, OJHOKJIETOUHbIE TPUOBI, OJIHOKJIETOUHbIE
BOJIOPOCTH, APYyrue NpoTUCThl. KonoHMAaIbHbIE OPTraHU3MBI.



B3auMocBsa3p yacTel MHOIOKJIETOYHOIO OpraHusma. TKaHu, OpraHsl U
cucTtemMbl opranoB. OpraHu3M Kak €JuHOE 1enoe. I'omeocTas.

Tkanu pacteHuil. Tunbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelbHAas,
MOKPOBHAsI, TMPOBOASAIIAsA, OCHOBHAas, MexaHudeckas. OCOOEHHOCTU CTPOECHUS,
(GyHKIMI U pacnoyioxKEHUsI TKAHEW B OpraHax pacTEeHUH.

TKaHU JKMBOTHBIX M 4YEJIOBEKA. THIIBI KUBOTHBIX TKAHEW: dIUTENIMAJIbHAs,
COeIMHUTENbHAS, MbllIeyHasi, HepBHas. OCOOEHHOCTH CTpoeHUs, (QYHKIUNA u
PacIONOKEHUS TKAHEW B OPraHaXx »KUBOTHBIX U YEJIOBEKA.

Opranbel. BereratnBHble W Te€HEpAaTUBHBIE OpraHbl pacteHuid. OpraHbel u
CHUCTEMBI OPTaHOB )KMBOTHBIX U YesioBeKa. DyHKIMNU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3MoB. Kapkac pactenuil. CKeleTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX >XMBOTHBIX. HapyHbli U BHYTpeHHUU ckeneT. CTpoeHue u
TUIIBI COETUHEHUS KOCTEN.

JIBuxkeHue - OpraHu3MoB. JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOouIHOE, KTYTUKOBOE, PEeCHUYHOE. JIBU)KEHHE MHOTOKJIETOYHBIX PAaCTCHUM:
TPONMU3MBbl M HACTUU. JIBUKEHME MHOTOKJIETOYHBIX >XUBOTHBIX M 4YEJIOBEKa:
MblieyHasi cucrema. Peduiexc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanne opranusmoB. lloryomenune BOABI,  YIVIEKUCIOIO Trasa U
MHUHEPAIBHBIX BELIECTB pacTeHUsAMHU. [lnTaHue XUBOTHBIX. BHYyTpHUIONOCTHOE U
BHYTPHUKJIETOYHOE NUIIeBapeHue. [IuTtaHue MO3BOHOYHBIX >KUBOTHBIX. OTAENBI
NUIIEBAPUTENBHOrO TpakTa. IlumeBapurtensHble xenedwpl. [IumeBapurenbHas
CHUCTEMA YEJTIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHuil. Jlpixanue >xuBOTHbIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KJIETKHA. KoxxHOoe npixaHue. [[prxaTenbpHas HOBEPXHOCTD.
’KabepHoe u nérounoe apixanue. [[pIxanue MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
DBOJIIOLIMOHHOE ~ YCIIOKHEHUE CTPOCHUS JETKMX MO3BOHOYHBIX >KMBOTHBIX.
JIpIxaTenbHass cucTeMa 4YesioBeKa. MeXaHW3M BEHTWISALMU JETKUX Yy ITUL U
MJIeKoNUTaromuX. Perynsius apixanus. JlpixateabHble 00bEMBI.

TpaHCOPT BEILIECTB Yy OPraHU3MOB. TpPAaHCHOPTHBIE CUCTEMBI PACTECHUN.
Tpancmopt BemecTB y XKUBOTHbIX. KpoBeHocHas cucreMa W €€ Oprasl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX H  uenoBeka. Cepare,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru kpoBooOpailleHHsl. DBOIIOLHMOHHbBIC
YCJIOKHEHUSI CTPOEHUSI KPOBEHOCHOW CUCTEMBI MO3BOHOUYHBIX KMBOTHBIX. Pabota
cepala U e€ peryssiums.

Boinenenue y opranusmoB. Beinenenue y pacreHuil. BeiaeneHue y
#KUBOTHBIX. CokpatutenbHble Bakyonu. Opranbel BbiaeneHud. DOuibTpanus,
CeKpelrsi U 00paTHOE BCAaChIBaHHME KaK MEXaHU3MbI PaOOTHl OPTraHOB BBIICICHHUS.
CBs3b MOJIOCTH TEJIa ¢ KPOBEHOCHOW M BBIAEIUTENIBHON cUcTeEMaMu. Belenenue y



MMO3BOHOYHBIX >KHUBOTHBIX M uenoBeka. [louku. Ctpoenune u ¢GyHKIIMOHUPOBAHUE
Hepona. OOpazoBaHuEe MOYH y YEIOBEKA.

3amura y OpraHuM3MOB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopsl
OakTepuidi W UUCTHl MNPOCTEHIIMX. 3alllUTa Yy MHOTOKJIETOYHBIX pPAaCTCHUH.
Kytukyna. Cpencrsa nacCUBHOM M XMMHAYECKOW 3aIATHI. DUTOHITUIBI.

3amura y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpPOBBI M HMX NPOU3BOJHBIE.
3amura opranusmMa oT Ooje3Held. MIMMyHHas cuctema dyesoBeka. KineTouHbldl u
ryMOpaJdbHbIH UMMYHUTET. BpoXIEHHBIM W TPUOOPETEHHBIM crerupUuIecKuit
UMMYHHTET. Teopus KiIoHaIbHO-celekTuBHOrOo ummyHutera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnaniurenbHble OTBETHI OpraHu3MOB. Posib BpOKAEHHOTO
MMMYHHTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Paznpaxumocts u  perymsamus |y opraHusMmoB. Paszapaxumocts y
OIJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. Pa3gpaxumocTs u peryjuamus y
pactenuil. POCTOBBIE BelIECTBA U X 3HAYCHHUE.

HepBHas cucrema u pednekTopHas peryisius y KUBOTHbIX. HepBHas
CUCTEMA U €€ OTAENbl. JBOJIOLUUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CUCTEMBI
y KUBOTHBIX. OTIENbl TOJOBHOTO MO3ra IMO3BOHOYHBIX JKUBOTHBIX. Pediekc u
pednexkTopHas ayra. be3ycioBHbIE U YCITIOBHbBIE PE(IICKCHI.

['ymopanbHas perynsuus U dHAOKPUHHAS CUCTEMA XUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPUHHOM CHUCTEMbI MW HMX TOPMOHBI. JIelCTBUE TOPMOHOB.
B3auMocBsi3p HEpBHOW M SHIOKpPUHHON cucteM. [‘unoranamo-runoduszapHas
cucTeMma.

JdeMoHCcTpanuu

[Toptper: U. I1. I1aBios.

Tabmuibl 1 cxembl: «OJHOKIETOYHBIE BOJIOPOCIN», «MHOTOKIETOUYHbBIE
Bojopociny, «bakrtepun», «lIpocteiimmuey, «Opranbl UBETKOBBIX PACTEHHII»,
«CHCcTEMBI  OpPraHOB IMO3BOHOYHBIX JKMBOTHBIX», «BHYyTpeHHee CcTpoeHue
HacekoMbIx», «Tkanu pacrenmity, «KopHeBbie cucteMbl», «CTpOeHHE CTEOJS»,
«CTpoeHHe JIMCTOBOW IUIACTUHKW», «TKaHU KUBOTHBIX», «CKEIET 4ellOBEeKay,
«ITumeBapurenbHass cucrema», «KpoBeHOcHas cucreMa», «/lpixarenbpHas

CHUCTEMAY, «HepBHas CHCTEMAaY, «Koxay, «MpI1ieyHas CHCTEMA,
«BplienurtenbHas cucteMay, «HIOKpHUHHAS cucteMay, «CTpOCHUE MBI,
«Ammynutery,  «Kumeunonomoctueie», «CxemMa  NWTaHUA  PACTECHHI»,

«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HHE THUIAPHIY,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue n0XaeBoro uepssi», «HepBHas
cuctreMa peio», «HepBHas cuctema gsarymku», «HepBHas — cuctema
npecMbikatomuxcs»,  «HepBHas  cuctema  nruny, «HepBHas — cuctema
MIeKkonuTaromux», «HepBHas cuctema denoBekay, «Pediexcy.



OO6opynoBaHuEe: CBETOBOM MHUKPOCKOM, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MHUKpOIpENnapaTbl TKAaHEH, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIUU
HACEKOMBIX, UTJIOKOXKHX, *KUBBIE JK3EMIUISAPbl KOMHATHBIX pAacTeHUM, repOapuu
pacTeHHUl pa3HBIX OTIENOB, BJIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMUBOTHBIX, CKEJIET YeJIOBEKa,
000OpyTI0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOT'O W BO3YIIIHOTO MUTAHUS PACTCHUH,
pacuiernieHus Kpaxmana u 0eJIKoB MoJl 1ecTBueM (GEepMEHTOB, 000PYI0BAHUE IS
J€MOHCTPALMH OIBITOB IO U3MEPEHUIO KUZHEHHOW EMKOCTH JIETKMX, MEXaHU3Ma
JbIXaTEIbHBIX ABUKEHUM, MOJIENTM TOJIOBHOT'O MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEN paCTEHHIN».

JlaGoparopHasi pabora «/3ydyeHue TKaHEeN KUBOTHBIX).

JlabopaTopHasi padora «/3yueHne opraHoB IIBETKOBOT'O PACTCHUS».

Tema 10. PazmHokeHNe U pa3BUTHE OPraHU3MOB

@opMbl pa3MHOXKEHHUSI OpraHu3MOB: Oecrojioe (BKJIIOYAs BEreTaTUBHOE) U
nosoBoe. Buabl  0ecrnonoro  pa3MHOXXEHHUS: MOYKOBaHUE,  CHOPYJISIUS,
(dbparmeHTans, KJIOHUPOBAHUE.

[TomoBoe paszmuoxenue. IlosioBeie KIIeTKH, WM TrameTbl. Meio3. Craguu
Mmeio3a. [loBenenne xpomocoMm B Meio3e. Kpoccunrosep. bruonornyeckuii CMbICI
MEWO03a M TOJIOBOrO Tmporecca. Meno3 M €ro MecTo B JKH3HEHHOM IIUKIIE
OpraHU3MOB.

[Ipen3aponsimieBoe pazsutue. I amerorenes y :KuBOTHBIX. [10JI0BBIE KETE3BI.
OO6pa3oBanue U pa3BUTHE MOJOBBIX KIeTOK. CiepmaTorene3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHre W SMOpPUOHAIBHOE pa3BUTHUE KUBOTHBIX. (CmocoOsbl
OIUIOJIOTBOPEHUS : HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHUOIOTHS — HayKa
0 Pa3BUTHHU OPTraHM3MOB. Mopgozenes — 00Ha u3 2nagHvlx nNPobiem 2MOPUOTIOSUL.
Konyenyusa mopgocenos u mooenu mopgoecenesza. Craauu >MOpHOTreHe3a
KUBOTHBIX (Ha mpuMmepe Jnarymku). JpoOnenwe. Tunbl  ApoOIEHUS.
Jlemepmunupoeannoe u Hedepmunuposanmnoe Opobaenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTH JIPOOJICHUS MJIEKOMMTAIOMUX. 3apOBIIIEBhIE JIUCTKU
(ractpynsinust). 3akiiajika OpraHOB M TKaHEH U3 3apOJIbIIIEBBIX JIUCTKOB. B3aumuoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojpliia (dMOpUOHANIbHAS HWHAYKIIUSA).
3aknagka IUIaHA CTPOCHHUS KUBOTHOTO KaK PE3ylbTaT HEpapXUUYECKUX
B3aUMOJICHCTBUI TeHOB. BiusHue Ha SMOpPUOHANIBHOE pPa3BUTUE PA3TUUYHBIX
(haKTOPOB OKPYKAIOIIEH CPebl.

Poct u pa3Butue xuBOTHBIX. [locTamOpuoHanbubli mepuon. IIpsimoe wu
HempsiMoe pa3Butue. Pa3zButue ¢ wmetamopdo3oM Yy OECIO3BOHOYHBIX U
MMO3BOHOYHBIX UBOTHBIX. bHOIIOrMYeckoe 3HAaYE€HHE MPSMOrO U HEMPSIMOro



pa3BUTHs, UX PACIPOCTPAHEHHUE B IPUPOAE. THUIBI pOCTa KUBOTHBIX. DAKTOPHI
PEryJsliM POCTa )KUBOTHBIX U yenoBeka. CTaiuu NOCTIMOPUOHAIBHOTO Pa3BUTHS
y ’KMBOTHBIX M 4enoBeka. [lepuonbl oHTOreHes3a uenopeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE TIPOIIECCHI.

PasmHoxenue u paszButue pactenuil. ['amerodur u cnopodput. Meiio3 B
KU3HEHHOM IuKJIe pacTeHuid. (OOpa3oBaHue CIop B IIpoIrecce Meiosa.
l'ametorene3 y pacrenuid. OIJIOAOTBOPEHHE M Pa3BUTHE PACTUTEIIbHBIX
opraHu3MoB. [[BoiiHOE€ OIJIOJOTBOPEHHE Y IIBETKOBBIX pactenuii. O0pa3oBaHue u
pa3BUTHUE CEMEHH.

MexaHu3MBbl PETYJISLUU OHTOT€HE3a Y PACTEHUHN U )KUBOTHBIX.

JdeMoHCcTpanuu

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

Tabmauubl U cxembl: «BereraTuBHOE pa3MHOXEHHE», «THIBI OECIOI0TO
pasMHOXKEHUA», «Pa3MHOXEHHE XIaMUIAOMOHAIb», «Pa3MHOXEHUE 3SBIJICHBIY,
«Pa3mHOXkeHuEe TUIpb», «Meio3y, «XpomocoMbl», «l'amerorenes», «CTpoeHHe
ANLEKJIETKH U criepMaTo3oua», «OCHOBHBIE CTaAUU OHTOreHe3a», «lIpsmoe u
HENpsAMOE pa3BuThe», «Pa3BuTme Mauckoro xyka», «Pa3Butue capaHum»,
«Pa3Butne NATYmKW», «JlBOMHOE OIUIOJOTBOPEHUE y LBETKOBBIX PAaCTEHUINY,
«CTpoeHne CeMsH OOHOAOJIBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN UKII
MOPCKOM  KamyCTbD», <«OKu3HEHHBIM LHKI MXa», <« KHU3HEHHBIM  [UKI
ManopoOTHHUKA», « KU3HEHHBIN LUK COCHBD.

OGopynoBaHUEe: CBETOBOM MHUKPOCKOI, MHUKpOMNpenapaThl SUIEKIECTOK H
CIIEPMATO30MI0B, MOJIENb «L{MKIT pa3BUTHUSA JIATYILIKN.

JlaGoparopHasi padora «/3ydyeHue CTpOCHUS MOJOBBIX KIETOK HA TOTOBBIX
MUKPOIIpEnapaTaxy.

IIpakTuyeckass padora «BrpisBlIeHME NPU3HAKOB CXOACTBA 3apOJbIIIECH
MMO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopHass padora «CTpoeHHE OpPraHoB Pa3MHOXEHHUS BBICIINX
paCTEHUI».

Tema 11. I'eneTMka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hctopus cTaHOBIEHUS M pa3BUTHS TE€HETUKH Kak Hayku. Paboter T
Menpnens, I'. ne ®@puza, T. Moprana. Poib 0T€4E€CTBEHHBIX YYEHBIX B PAa3BUTUU
renetnku. Pa6oter H. K. Konbrosa, H. 1. BaBunora, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE TEHETUYECKHE MOHATHS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, aJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA WU PELECCHUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAsI IUHUS, THOPUJIBI, TEHOTHUM, (DEHOTHIL.



OCHOBHBIE =~ METOJIbl ~ T€HETUKU: TUOPUIONOTUYECKHUM,  I[UTOJIOTUYECKUH,
MOJIEKYJIAPHO-TEHE TUYECKUM.

JdeMoHCcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. W.
BaBunos, A. H. benozepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeB-PecoBckuid.

Tabnuibl u cxeMbl: «MeToabl TeHETUKNY, «CXEeMbI CKpEIIUBaHUS.

JladbopaTtopnass padora «Jlpo3odpuna Kak OOBEKT TE€HETHYECKUX
HCCIIEOBAHUANY.

Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH

MoHnorubpuanoe ckpemuBanue. IlepBwiii 3akoH MeHaens — 3aKOH
eauHooOpasusi ruOpu0B nepBoro nokonenus. [IpaBuno nomunupoBanus. Bropoi
3aKOH Menzaens — 3aKOH pacuieIUIeHUs NPU3HAKOB. lluTosornueckue OCHOBBI
MOHOTHOPUJTHOTO CKpelIuBanus. [ umore3a 4ucToThl raMer.

AHanusupymoliee cKkpemnBanue. [[poMexKyTOUHbIA XapakTep HAclIeIOBaHHUS.
Pacmenienne npu3HakoB MpU HEMOJIHOM JTOMUHUPOBAHUH.

Jurunbpunnoe ckpemuBanue. Tperuit 3akoH MeHenst — 3aK0H HE3aBUCUMOTO
HACJIEIOBaHUS MIPU3HAKOB. [uTonornyeckue OCHOBBI  JTUTUOPUIHOTO
CKpELIUBaHUS.

CueruieHHoe HacieaoBaHue mnpuszHakoB. Pa6otrsl T. Moprana. CuerieHHOe
HACJIEIOBAHUE TE€HOB, HApPYLICHUE CLEIUICHUsS MEXAYy TIeHaMH. XPOMOCOMHas
TEOpUS HACIIECICTBEHHOCTH.

I'eneTnka nmona. XpoOMOCOMHBIA MEXaHU3M OIPEAEIEHUS ToNIa. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHeli M TreTeporaMeTHbIM IMoJ. ['eHeTmueckas
CTPYKTYypa IOJIOBBIX XpOMOCOM. HaciienoBanre npus3HaKkoB, CLEIIJIEHHBIX C ITOJIOM.

I'enotun kak uenoctHas cucrema. [enoTpornus — MHOKECTBEHHOE JIEMCTBUE
reHa. MHOXECTBEHHbIM ajuleu3M. B3auMonencTBue HeauIeIbHBIX T'E€HOB.
Kommnementapaocts. Onuctas. [Honumepus.

['eHeTMUeCKUl KOHTPOJIb PA3BUTHUSA PACTEHUM, XKMBOTHBIX U YEJIOBEKa, a
Takke (PU3UOJIOTUYECKUX TMPOIECCOB, MOBEACHUS M KOTHUTUBHBIX (DYHKIIUM.
['eneTnyeckre MeXaHU3Mbl CUMOUOTE€HE3a, MEXaHU3MbI B3aUMOJCHCTBUS «XO35IMH
— Tapa3uT» U «XO35IMH — MHUKpOOMOM». ['€HeTHYecKHhe acmeKThl KOHTPOJS U
M3MEHEHHUs HaCJIEeACTBEHHON MH(OPMAIIUU B MOKOJEHUSIX KIETOK U OPTraHU3MOB.

JdeMoHCcTpanuu

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

Tabmuipl u cxemsl: «llepBriit 1 BTOpoil 3akoHbl Menaens», « Tpetuii 3akoH
Mengaens», «AHaAIM3HpYIOLIEEe CKpelmnBaHue», «HemoimHoe nOMHUHUpPOBaHHEY,
«CueryieHHOe HacJeJoBaHUE NPHU3HAKOB Yy Apo3oduisly, «l'eHeTuka mosay,



«Kapuotun denoseka», «Kapuorun npozodunbr»y, «Kapuotunm nOTULBDY,
«MHO>KECTBECHHBIN alIenn3m», «B3anMoaeiCTBUE TCHOBY.

O6opynoBaHue: MOJENAb JJisI JIEMOHCTPAllUM 3aKOHOB e€JuHOO0Opasus
THOPUIOB TIEPBOrO IMOKOJCHUS U PACIICIUICHUS TPU3HAKOB, MOJACIb IS
JEMOHCTPAIIMM 3aKOHA HE3aBUCHMOTO HACJIEIOBAHUS MNPU3HAKOB, MOJEIb IS
JEMOHCTPAIUM CHEIUIEHHOTO HACJIEIOBAaHUS IPU3HAKOB, CBETOBOM MHUKPOCKOI,
MHKpormpenapart: «JIpo3odua.

IlpakTuueckass padora «M3yueHuwe pe3ylbTaTOB MOHOTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITBI.

IlpakTuueckass  padora  «/3ydyeHue  pe3ynbTaToB  AUTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITBI.

Tema 13. 3akoHOMEpPHOCTH U3MEHYUBOCTH

B3anmopeiictBue reHoTHna MW Ccpeabl Npu  (GOpMHUPOBAHUU (PEHOTHIIA.
N3meHunBOCTh Tpu3HAKOB. KadueCcTBEHHBIE U KOJWYECTBEHHBIC MPU3HAKU. Buabl
W3MEHYMBOCTH: HEHACIICICTBCHHAS W HACJICICTBEHHAS.

MoaudukaniuoHHass HW3MEHYHMBOCTh. Ponb cpeasl B (opMHUpPOBAHUHU
Moau(pUKaMOHHONW M3MeHYnBOCTU. Hopma peakiuu npusHaka. BapuanuoHHbIN
psan u BapuanuonHas kpuBasi (B. Horanncen). CpoiicTBa MOIu(PUKAIIMOHHON
W3MEHYUBOCTH.

['eHoTHTIMYECKAsA U3MEHUYUBOCTh. CBOMCTBA T€HOTUIMTMYECKON U3MEHUYUBOCTH.
Bunpl reHOTUITMYECKOW N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHAas W3MEHYMBOCTh. MeW0O3 W TMOJOBOM MPOIECC — OCHOBA
KOMOWHATHBHOW M3MEHYHNBOCTH. POJIb KOMOMHATHBHON N3MEHUMBOCTH B CO3JIAHUU
T€HEeTHYECKOT0 pa3HOOOpa3us B Ipeesiax OJHOr0 BUIA.

MyranuoHHass W3MEHYMBOCTb. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUUMPOBAHHBIE MyTaluu. SaepHele u
HUATOIUIa3MaTuYeckue myrtanuu. CoMaTUdecKne W MOJIOBble MyTauuu. [IprdnHbI
BO3HMKHOBEHHUsS MyTauui. MyrareHbl W KX BIWSHUE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO MPOLECCA. 3aKOH TOMOJIOTUYECKHUX PSIJI0B B
HacnenctBeHHo m3menuuBoctu (H.M. BaBunos). BuesnepHas M3MEHYUBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxka U INUCEHOMUKA, pPOJb  INULEHEMUYECKUX ¢Hakmopos 8
HACIe008aAHUU U USMEHYUBOCU (DEHOMUNUUECKUX NPUSHAKOB ) OP2AHUIMOS.

JdeMoHCcTpanuu

[Toprpersi: I'. ne ®pus, B. Uoranucen, H. 1. BaBunos.

Tabmuubl m  cxembl: «Buabl w3MeHuHMBOCTHY», «MoaudukarmoHHas
U3MEHYUBOCTD, «KoMOuHaTuBHAS U3MEHYUBOCTD, «Meno3sy,
«OmnonoTBopeHuey, «l eHerTnueckre 3a00yieBaHus YyeaoBeKay, « Buabl MyTanuii».



O6opynoBaHue: XKUBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTEHH,
pucyHku (potorpadun) KUBOTHBIX C PA3TUUYHBIMU BUIAMU U3MEHYMBOCTH.

JlaGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEHN
MOAU(DUKAIMOHHOW HW3MEHUYMBOCTH. [locTpoeHue BapuUallMOHHOTO psga W
BapUaLMOHHOU KPUBOWY.

IlpakTuueckas padora «Myrtauuu y Jpo3oduiabl (Ha TOTOBBIX
MHUKPOIIpEnapaTax)y.

Tema 14. I'eneTnka 4esioBeka

Kapuorun denoBeka. MexayHapoaHas Hporpamma HCCIEAOBAaHHUS T€HOMaA
yejaoBeKa.  Meroapl  HM3y4YeHHs] TEHETHKM  YEJIOBEKa: T'€HEAIOTMYECKHU,
OJTU3HEIIOBLIN, LIATOr€HETUYECCKUIM, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpeMeHHOE ONpPEAECICHUE TE€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHE, T€HOTUIUPOBAHUE, B TOM YHCIIE C IMOMOIIBIO
[11[P-ananu3a. HacneacTBeHHbIe 3a00JieBaHUA YelioBeKa. [ eHHbIE U XpPOMOCOMHBIE
Oosie3HU 4YesnoBeka. bolie3HW ¢ HACIEACTBEHHOM MpPeapacroiOKEHHOCTHIO.
3HaYCHHE MEIUIMHCKOW T€HETUKHA B MPEJOTBPALICHUU U JICYEHUH T€HETHUYECKHX
3a0oneBaHuil 4yenoBeka. MeauKo-reHeTHYecKoe KOHCYJIbTupoBaHue. CTBOJIOBBIE
KJIeTKU. [[OHSATHE «T€HETHYECKOro rpy3a». JTUYECKHE aCHEKThbl UCCIECIOBAaHUN B
o0JlacTu peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckrie (akTOpbl TOBBIINIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKA K
(U3NYECKOMY U XMMHUYECKOMY 3arpsi3HEHUIO OKpYXarolei cpeanl. ['eneTnueckas
MPEIPACIONIOKEHHOCTD YEIOBEKA K MATOJIOTHUSIM.

JdeMoHCcTpanuu

Tabmuipl u cxembl: «Kapuotun uenoBekay, «MeToJbl U3YUEHUS] T€HETUKU
4yesoBeKkay, «l eHeTudeckue 3a00IeBaHUS YEIOBEKaY.

IIpakTuyeckas padora «CocTaBiIE€HUE U aHAIA3 POJOCIOBHOMN.

Tema 15. Cenrekuusi opraHnusmMoB

JloMecTukauss HW CeNeKUuusd. 3apOXKICHUE CEJIIEKIMU W JOMECTUKAIHH.
VYuenue H. W. BaBunoBa o IleHTpax mNpouCX0XA€HUS © MHOTrooOpaszus
KYJIbTYPHBIX pacTeHUW. Ponb ceneknuu B CO3IaHUM COPTOB PACTEHUM U MOPOJ
#UBOTHBIX. CopT, mopoaa, ITaMM. 3aKOH T'OMOJOTHYECKUX PSIIOB B
HacjieacTBeHHoM wm3MeHumBoctM H. . BasuinoBa, ero 3HaueHue s
CEJIEKIIMOHHON PabOTHhl.

Metonbl cenekuMOHHON padoThl. McKyccTBeHHBIM OTOOp: MacCOBBIA U
VHIUBUYaJIbHBIN. OTtanel KOMOMHAIIMOHHOMN CCIICKIIUHU. HcnbeiTanue
Mpou3BOJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIIBIO OIEHKHU
(heHoTHIIa MOTOMCTBA ¥ OTOOP MO I'eHOTHUITY ¢ momolbio ananu3a JJHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHOM  paboThl.
PannanOHHBIN U XUMUYECKUNA MYyTareHe3 Kak UCTOYHUK MYTalUi y KYJIbTYPHBIX



dbopm opranu3zmMoB. lcmnonb3oBaHHE TE€HOMHOTO PEAAKTUPOBAHHMS U METOJOB
pekomOuHanTHbIX JJHK 115 monydenus ucxogHoro Marepuana Jijisi CeNeKIuu.

[Tonyuenue MTOJUTLIIOUIOB. BnayTtpuBnnoBas ruopuAN3aLIUS.
bnuzkopoacTBEeHHOE — cKpemliMBaHWe, WM UHOpuauHr.  HepoacTBeHHoe
CKpelluBaHue, win ayropuaunr. ['erepo3uc u ero mnpuuuHbl. Mcnonbs3zoBanue
rereposuca B cenekiuu. OTnanéHHas rudpuauzanus. [Ipeomonenue Oecruioaus
MEKBHUIOBBIX THOPUAOB. JIOCTHXKEHHS CEJEKIINU PACTEHUN U KUBOTHBIX. «3enéHas
DesoNOYUAL).

CoxpaHeHue U U3YyYECHHE T'€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUUN U
UX JUKUX PpOAWMYEH  JUIsI  CO3[aHUs  HOBBIX COPTOB U  THOpPHUIOB
CEJIbCKOXO3AMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpawenue u ynpaejieHue
2EHeMUYeCKUMU Pecypcamu CeNbCKOXO3AUCMEEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yeax YIyUueHUs Cyuecmeyiomux u co30anus HO8blX NOpPoo0, TUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NpUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUl,
nepeodosvix uoeti U nepcneKmusHbIX MexHoI02UlL.

JdeMoHCcTpanuu

[Toptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
JIykpanenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuibl 1 cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOT000pa3us KyJIbTyPHBIX
pacTeHuin», «3aKOH TOMOJIOTMYECKUX PSJA0B B HACIEACTBEHHOW HU3MEHUYHMBOCTHY,
«Metonbl cenekiumny, «Otnanéunas rubpuauzanusy», «MyTarenesy.

JlaGoparopHas padora «/3ydyeHue cOpTOB KyJbTYpHBIX PACTEHUH U MOPOJ]
JOMAIITHUX KUBOTHBIX).

JlaGoparopHasi padora «/3ydeHue METOLOB CEIICKIIUHA PACTEHUIN.

IIpakTuyeckas padora «lIpuBrBKa pacTeHU».

IKekypeusi «OCHOBHBIE METOABI M JOCTHUKEHHS CEJEKIMU PACTEHUN U
KUBOTHBIX (Ha CEJIEKIOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA  YYaCTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOPaTOPUIO
arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. buorexHo10rus U CHHTeTHYECKAsi OMOJIOT U

OOBEKThI, HCHOJIb3yeMble B OHWOTEXHOJIOTHUU, — KJIETOYHbIE U TKAHEBbBIC
KYJIBTYpBHI, MHKPOOPTaHU3MBI, 150. XapaKTEePUCTHUKA. TpaguunonHas
OMOTEeXHOJOTUs: XJIeOOMEeUeHHe, TMOJIYyYEeHUE KHUCIOMOJIOUYHBIX MPOAYKTOB,
BUHOJIeue. MukpoOuonoruueckuii cuHTe3. OOBEKThI MHUKPOOUOIOTHYECKHUX
texHosorui. [Ipon3BoacTBO O€lika, aMUHOKUCIOT U BATAMUHOB.

Co3naHne TEXHOJIOTHM M MHCTPYMEHTOB LIEJEHANPABIEHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C LIEJIbIO MOJYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIHNECS B MPUPOIE OMOCUHTETUYECKUE MY TH.



Knerounass unxenepuss. Meroapl KyJIbTypbl KIETOK U TKAHEW PACTEHUN H
#uBOTHbIX. KpuobGanku. Comarnueckas ruOpuau3anuss #W COMaTUYECKUU
smOpuorene3. lcnonb3oBaHue ramiougoB B CEJIEKIUHU pacTeHuil. [lomyuenue
MOHOKIOHANbHBIX anmumein. Vcnonv3zosanue MOHOKIOHANbHBIX U NOJUKTIOHATbHBIX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PEeKOHCTpYKIUs
SULEKIETOK U KJIOHUPOBAHUE XUBOTHBIX. METOX TpaHCIUIAHTALIMU SEP KIETOK.
Texnonocuu 0300poéenus, KYJIbMUEUpOBaHUs. U  MUKDOKIOHAIbHO20
DA3MHONCEHUS CEIbCKOXO3AUCTNEEHHBIX KVIbIYP.

XpomMocOMHasi W TeHHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha |
KoHcTpyupoBaHue pexkomOuHaHTHBIX JIHK. Co30anue mpanceennvix opeanuzmos.
JIocTmokeHUsT W = TNEpCHEKTUBBI  XPOMOCOMHOM W TE€HHOW  MH)KEHEPHHU.
DKOJIOTUYECKHUE U ATUUECKHE MPOOJIEeMbl TEHHOW UHKEHEPUH.

Menununackue 6uorexnonoruu. [loctrenomnuas nudponas meauruua. [T1P-
TMarHoCTHKa. MeTaOOoJOMHBIM aHajiu3, TEeHOLICHTPUYECKUN aHaau3 IpoTeoMa
YEeJIOBEKA ISl OLIEHKUW COCTOSIHHAS €r0 3J0pOBbs. McCmosib30BaHME CTBOJIOBBIX
KiIeTok. TapretHas Tepanusi paka. 3D-OuoumkeHepust s pa3pabOTKU
(yHIaMEHTabHBIX OCHOB MEIUIMHCKUX TEXHOJOTHM, CO3/aHMsI KOMIUIEKCHBIX
TKaHE! COYEeTaHWEeM TEXHOJOTHI TPEXMEPHOTro OMOonmpUHTUHTA U ckaddoyiIuHra
IUJI peIIEHUS 3a0a4 IEPCOHATU3UPOBAHHON METULIMHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 oOecrnedeHus: KOMOWHHPOBAHHOM
3amuTel OT Bo3OyauTteneid OPBU, ycTaHOBIIeHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢dbynkiuonupoBanus PHK-conepxaiux BUpPYCOB, BBI3BIBAIOIIUX OCO00 OMACHbIE
3a00JI€BaHUS YEJIOBEKA U KUBOTHBIX.

JdeMoHcTpanuu

Tabmuipl u cxemsl: «Mcronb30BaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
MPOU3BOACTBEY, «KneTouHas nHxxeHepus», «l €eHHass HHKEHEPUS.

JlabopaTopHasi padora «/3yueHrue 00bEKTOB OMOTEXHOIOTUN.

IIpakTuyeckast padora «llonydeHne MOJTOYHOKUCIBIX OPOTYKTOBY.

Ikekypeusi «buoTtexHonoruss — BaxKHEWIIas MPOU3BOAUTENIbHASA CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO ).

11 KVIACC

Tema 1. 3apoxkaeHue u pa3BuTHE IBOJIOLUOHHBIX NpeICTABJICHUN B
0noJIOr U

OpomonroHHas teopusa Y. J[lapBuna. Ilpennochuiku BO3HUKHOBEHUS
napuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIMEe CUiIbl 3BOIIOIMY BUIOB o Y. JlapBuHy (BhICOKasi HHTEHCUBHOCTD
pPa3MHOXKEHHSI OpPraHM3MOB, HACJEJICTBEHHAs HM3MEHYHMBOCTh, Oopnba 3a
CYILIECTBOBAHHE, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckor Tteopun H3Bonmtouun (CTI). HeltpanbHas
teopust sBomtonnu. CoBpeMeHHass SBOJIOIMOHHAS  OuOJIOTHSl. 3HAYEHUE
ABOJIIOIIMOHHON T€OpUU B OPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdeMoHCcTpanuu

[Toptpetsr: Apucrorens, K. Jlunnein, K. b. Jlamapk, 3. 7K. Cent-Unep, K.
Krosbe, Y. [lapeun, C. C. YerBepukos, W. U. IlImansraysen, [Ix. Xonaenn, . K.
benses.

Tabmumst u  cxeMbl: «Cuctema xuBoi mpuponbl (o K. Jlunuero)y,
«Jlecthunia xuBbIX cymectB (o Jlamapky)», «Mexanusm QopMupoBaHus
MpUCIOCOOJIeHN y pacTeHud u KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBusa Y. JapBuna», «Haxonku Y. lapsunay, «Dopmbl 60pb0ObI
3a cymecTtBoBanue», «llopoasl romybeit», «MHOroodbpasue KylabTypHBIX (opMm
KanycTb», «[loposibl TOMalIHUX )KUBOTHBIX», «Cxema o0pa30oBaHuUsl HOBBIX BHUJIOB
(mo Y. J[apBuny)», «Cxema COOTHOILICHHSI JABUXKYIIUX CHUJ DBOJIIOIHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUUYECKON TEOPUU IBOJIOIIUN Y.

Tema 2. MUKpPo3BOJIIOLNS U €€ Pe3yJIbTAThI

[Monynsinust Kak 37aeMEHTapHas eauHuia 3Boonud. COBpeMEHHBIE METObI
OLICHKM T€HETUYECKOrOo pa3HooOpa3usi U CTPYKTypbl nomyisuuil. M3menenue
reHodoHJa TONYyJAIMU KaK »JIEMEHTApPHOE HBOJIIONHUOHHOE SIBJICHUE. 3aKOH
reHeTrndeckoro paBHoBecus Jx. Xapau, B. BaiinOepra.

OneMeHTapHble (DAKTOPhl (ABHXKYILME CHIIBI) 3BONIOUUHA. MyTallMOHHBIN
nporiecc. KomOuHatuBHas u3MEHUYHUBOCTh. Jlpelid TreHoB — ciydailiHble
HEHANpABJIICHHbIE WM3MEHEHHUS 4YacToT ajuienedl B  nomyisanusax. Oddext
ocHoBarens. Aggexm Oymuinounozo copaviwka. CHUdNCEHUE 2eHEeMmUUeCKO20
paszHoobpaszus: npuuunsvl u cieocmeus. Ilposenenue s¢ghgpexma opetigha 2enos &
oonvuwiux U manvlx  nonynAyusx.  Murpanuu.  M3onmsius  OOMYJSIIIMA:
reorpaduueckas (MpOCTpaHCTBEHHAs), OMoJIoruuecKas (pernpoayKTUBHAS).

EctectBennsiii otOOp — HampaBisomuil (aktop HSBoNONUU. DOpMBI
€CTECTBEHHOTO  O0TOOpa:  JBIXKYIIUM, CTAaOWIM3UPYIOUIUMNA, pa3pbIBAONIUN
(mu3pyntuBHbiit). [lomoBoit oTOOp. BO3HHKHOBEHHE U 3BOJIOIUS COLMAIBHOTO
MOBEJICHUSI YKUBOTHBIX.

[Ipucnoco6ieHHOCT,  OPraHU3MOB  KaK  pe3ysbTaT  MHUKPOIBOIIOIIMH.
Bo3nukHoBeHne — mpucnocoOfieHnid y  opranu3MoB.  Apomopdo3sl U
uauoagantanuu. [IpuMepsl mpucnocoOleHnt y opranu3MoB: MOp(hOIoruIecKue,
¢buznonornyeckre,  OWMoOXMMHUYEcKUe,  moBeaeHUYeckue.  OTHOCUTEIBHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kputepuum u cTpykrypa. BupooOpa3zoBaHue Kak pe3ysbTaT
MUKpO3BOJIOIMU. M3onsuus — kiaroyeBoi (akrtop BupooOpaszoBanus. [lytu u
CIIOCOOBI BH1I000pa30BaHUSA: aJI0TaTPUUECKOe (reorpaduueckoe),



CUMITaTPUYECKOE (?KOJIOTHUYECKOE), «MTHOBEHHOE)» (monuIIIONAM3AITHS,
rubpuanzanus). JmuTeasHOCTh HBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OUOJIOTUUECKOTO Pa3HOOOpa3usl.

Ponp 9sBontonMoHHOM OWONOrMM B pa3pabOTKe HAyYHBIX METOJOB
coxpaHeHUsI OmopazHooOpazus. MUKpPOIBOIIONMS U KOIBOIIOUS Mapa3uTOB U UX
x0351eB. MexaHu3mbl (hOPMUPOBAHUSI YCTOMYMBOCTU K aHTUOUOTHUKAM M CIIOCOOBI
00pHOBI C HEH.

JdeMoHCcTpanuu

[Toptpetsr: C. C. UerBepukos, 2. Maiip.

Tabmuupl m cxembl: «MyTanuMoHHass HM3MEHYUBOCTHY, «llomynsmuonHas
CTpPYKTypa Buaa», «CxeMa nposiBieHus 3akoHa Xapau—BaiinOepray, «JBuxymimue
CUJIBI 3BOJIIOIUNY, «IKOJOTHYECKasi MU3OJSALMS MOMYJSIUi CeBaHCKOU (openny,
«leorpaduueckass U30JSIIUS  JIMCTBEHHUIBI CUOUPCKOW UM JTUCTBEHHUIIBI
naypckoity, «llonyasiiuoHHbIE BOJTHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «Cxema
JNEUCTBUSI E€CTECTBEHHOro oTOOopa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHUEY,
«HpycTpranbHelil MenaHu3m», «KuBble nckonaembiey, «IIoKpoBUTENbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaaronias OKpacka AKUBOTHBIX»,
«Duzuonornueckue angantanuny, «lIpucnocoOIEHHOCTh OPraHu3MoB U €€
OTHOCUTENBHOCTBY, «Kputepuu Buna», «Buabl-nBovinuku», «CTpykTypa BHaa B
npupojie», «Crnocodsl BugooOpazoBaHus», «l'eorpaduueckoe BUI000pa30BaHUE
TPEX BHUJOB JaHABIIICH», «IKOJIOTMUECKOE BHA000pPa30BaHUE BHUAOB CHHUILY,
«lTonumnouasl pactrenuit», «KanyctHo-peneunbiii TuOpUI.

O6opynoBaHue: repOapun pacTeHU, KOJUIEKIIMY HACEKOMBIX, Uyydelia NTUIl U
3Bepell ¢ MpuMepaMH pPa3IMYHbIX MPUCTIOCOOJEHUN, 4Yyuyena NTUI] U 3Bepei
pa3HbIX BUJIOB, TepOapuM pacTeHUH ONU3KUX BHUJOB, OOpPa30BaBIINXCS
Pa3IMYHBIMU CTIOCOOAMU.

JlabopaTopHasi padora «BblgBIeHHE H3MEHUHMBOCTH Yy 0OCO0EH OJHOTO
BUJIAY.

JladbopaTtopnass  paGora  «llpucnocobneHuss  opraHu3smMOB M HUX
OTHOCHUTEJIbHAS 11ETIeCO00Pa3HOCThY.

JladbopaTtopnass pabGora «CpaBHeHHE BHAOB 1O MOP(DHOIOTHUECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJIlOLMS U €€ pe3yJibTaThI

Metonbpl H3y4YeHUA  MaKpO3BOMOUMHU. [lalleOHTOMOrMYecKue  METOMABI
u3yueHust osBostonuu. llepexogubie ¢GopMbl U (QUIOTEHETUYECKHE  PSIbI
OpPraHu3MOB.

buoreorpadguueckre Metonbl u3ydeHus 3BoionuU. CpaBHeHUE (IOpPHI U
(dayHbl MaTEepUKOB M OCTpOBOB. buoreorpaduueckue obOmactu 3emnu. Bunubl-
SHJEMUKHU U PETUKTHI.



OMOpHOIOTUYECKUE U CPABHUTEIBLHO-MOP(HOIOTHYECKHE METOAbl HU3YUEHUs
ABONMIONMHU. ['€HeTHYeCKMEe MEXaHW3Mbl SBOJIIOUUM OHTOTCHE3a W IOSBJICHUS
ABOJIOIMOHHBIX  HOBIIECTB. ['OMOJNOrMYHBIE W  AHAJIOTHYHBIE  OPTaHBI.
Pynumentapubsle  opranbl W araBuU3Mbl.  MOJEKYJISIPHO-T€HETUYECKHUE,
OMOXMMHMYECKHE U  MaTEeMaTUYeCKHUe  METOJbl  M3YYEHUS  DBOJIOIUU.
I'omonoruunbie reHbl. COBpEMEHHBIE METOJIbI MOCTPOCHUSI (PUIOTCHETUYECKUX
JI€PEBBEB.

XpOMOCOMHBIE MYTallMU U 3BOJIFOLIMSI TEHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBWiIa) SBOJMIONUU. [Ipunyun cmenvl @ynkyuil.
HeobGpatumocTs »Bostonnu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOIUU.

JdeMoHcTpanuu

[Toptpetsr: K. M. bap, A. O. Koanesckuii, @. Mromnep, J. ['ekkeb.

Tabmuipl u cxembl: «DUITOTEHETUYECKUN DS JOMIAIN», «APXEONTEPUKC),
«3Bepo3yObie  smepb»,  «Creromnedansy»,  «Punnoputs»y,  «CemeHHBbIE
nanopotHuku», «buoreorpaduueckue 30HBI 3emuny, «Jlpelid KOHTUHEHTOBY,
«Penukth», «HavanbHble cTaguu SMOPUOHATLHOTO PA3BUTHUS MMO3BOHOYHBIX
KUBOTHBIX», «['OMONOrMYHBIE W AHAJOTMYHBIE OpraHb», «PyAUMEHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YeEJIOBEKAa U IUMIaH3e», «[1aBHbIE
HaIpaBJICHUS BOTIOIUNY, «O0IIMe 3aKOHOMEPHOCTH 3BOJIIOIIUN.

O6opynoBaHue: KOJUJIEKIIUU, TrepOapuu, MYJISKHU HCKOMAEMbIX OCTATKOB
OPraHUu3MOB, MYJISKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTAHOB U
aTaBU3MOB, KOJUIEKIIMY HACEKOMBIX.

Tema 4. IIpoucxoxkaenne u pa3puTHe ;KU3HHU HA 3emuie

Hayunbie rumore3sl NPOUCXOXKACHUS KU3HM Ha 3emiie. AOUOreHEe3 W
nancnepmusi. JloHayuHbie TpeACTaBICHUS O 3apOXKIECHUU KU3HHU (KPEAIMOHU3M).
['unoresa MOCTOAHHOIO CaMO3apOXKAEHHUS KU3HU U €€ onpoBepkeHne onbiramu O.
Penu, JI. Cnamnannann, JI. Ilactepa. [IporncxoxaeHue Ku3HU U aCTPOOUOIIOTHSI.

OcHOBHBIE dTaIbl HEOPTraHUYECKOU SBOJIIOLIHA Y. [Imanerapnas
(reosoruyeckas) 92BOJIOINHUSA. XHUMHYECKas OdBOJIONUSA. AOHOTE€HHBIM CHUHTE3
OpraHn4eckux BemecTB u3 Heopranndeckux. Omeir C. Mumnepa u I'. HOpum.
O6pazoBanne mnoauMepoB u3 MoHoOMepoB. KoamepBathHas runoreza A. .
OmnapuHa, runoresa nepBudHoro OynsoHa J[x. XonaeiiHa, reHeTuuecKas Turnoresa
I'. Mémnepa. Pubosumsl (T. Yek) um runore3za «wmupa PHK» V. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIETKH.

Hcropus 3emumn m meroasl €€ wusydyeHus. lIckomaeMble OpPraHUYeCKHE
octatku. ['eoxpoHosoruss u e€ wMeroAsl. OTHOcHUTENbHAas U aOCOJMIOTHAs
reoXpOHOJIOTHs. ['€0XpOHOIIOrnYecKas IIKaJia: 30HbL, 3PbI, IEPUOJIbI, SITOXH.



Hauvanenuble stambel opraHudeckon sBosirouuu. IlosBiieHMe u 3BOMIONMA
MEPBBIX KIETOK. DBOJIOIUA MeTabonn3Ma. BO3ZHUKHOBEHHE MEPBBIX SKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKHN KaK aHAJIOT MEpPBBIX Ha 3eMiie COOOIIECTB.
CrpomatonuTtsl. [TpokaprOTHI U 3yKapuOTHI.

[Ipoucxoxaenue sykapuoT (CUMOUOTreHe3). DBOIIOIMOHHOE MTPOUCXOKICHHE
BUpYCOB. [IponcxoxkieHne MHOTOKIETOYHBIX OpPraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATallbl ABOJIOUUM BBICHINX pacTeHuil. OCHOBHBIE apoMOpP(hO3bI
pacrenui. Bpixox pacrenusn Ha cymy. llosBieHue CIOpPOBBIX pacTeHUR U
3aBoeBaHMEe UMM Cymu. CeMmeHHble pacTeHud. [IpoucxokaeHHe IBETKOBBIX
pacTEeHUM.

OcCHOBHBIE ATalbl HBOJIOLHUHU KUBOTHOTO MHupa. OCHOBHBIE apoMop(do3bI
KUBOTHBIX. BeHnckas ¢ayna. KemOpuiickuil B3pbIB — MOSBICHUE COBPEMEHHBIX
tunoB. [lepBbie XOpaoBbIe KUBOTHBIE. JKM3HB B BOAE. DBOJIOLHUS MO3BOHOYHBIX.
[Ipoucxoxnaenue ampuobuii u pentwinil. [IpoucxoxaeHue MICKONUTAOIINX U
ntull. [lpunnun kimodyeBoro apomopdosza. OcBoeHue O€CO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KMBOTHBIMU CYIIIH.

PazButne xu3HM Ha 3emMie MO 3paM WU NEpUOJaAM: apXei, MPOTEpPO30i,
naneo3oM, Me3030M, KkahHo3ou. OOmas XapakTepucTuKa KiIUMaTa U
reOJIOTHYECKUX TMpoueccoB. [logBIeHHE M pAacCUBET XAPAKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro ycloBUS U BIUSHUE Ha Ta30BbINA COCTaB aTMOC(EPHI.

MaccoBbie BBIMUpPaHHUSI — 3KOJIOTUYECKAE KPU3UCHI Iponuioro. [IpuunHsl u
CIEACTBUSL MAacCCOBBIX BbIMHpaHUU. COBPEMEHHBIM IKOJOTMYECKUN KPHU3HUC, €T0
ocobenHoctu. [Ipobnema coxpanenus: 6uopazHoodpas3usi Ha 3emiie.

CoBpemeHHasi cuctemMa opraHuudeckoro mupa. [lpuHuunsl kiaccupuxkanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYMITBI OPTaHU3MOB.

JdeMoHCcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnannanuanu, JI. ITactep, U. 1. Meunnkos, A. .
Omapun, Ix. Xongenn, I'. Mémnep, C. Mumnep, I'. IOpn.

Ta6munbl u cxembl: «Cxema onbiTa @. Penny, «Cxema ombita JI. IlacTepa mo
M3YyUYECHUIO CaMO3apoXKIeHus Xu3Hu», «Cxema ombita C. Mumnepa, I'. IOpwm»,
«JTanbl  HEOPraHMYECKOW  ABOJIOLHUMY»,  «[ €OXpOHOJIOTMYEeCcKas  IIKaiay,
«HayvanbHble 3Tanbl OpraHUueckor »BoIONHNNY, «Cxema oOpa3oBaHUSI FYKapUOT
nyTéM cuMmOuorenesa», «Cucrema XUBOW MNpupoabl», «CTpoeHue BUPYCAY,
«Apomopdo3sl  pacteHuil», «PuHMOPUTHY», «OTHOKIETOYHBIE BOJOPOCIN,
«MHuoroknerounbsie Boaopociny», «Mxu», «llamopotHukm», «lonocemeHHbIE
pacteHuss», «Oprasbl LBETKOBBIX pacTeHHil», «(Cxema pa3BUTHS KUBOTHOIO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocteitmmey, «KuIllleuHOMOTOCTHBIE,
«IInockue YyepBUY», «YIIEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBICY,



«IIpecmbikarommecs», «lItunp», «Muekonuraromuey, «Pa3BuTthe KuU3HU B
apXenucKou 3pey», «Pa3BuUTHE KU3HU B MPOTEPO3OMCKOU dpey, «Pa3BuTue )KU3HU B
MAJIE030UCKOU dpe», «Pa3BuTHe )XU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOI0 MUPAY.

O6opynoBaHnue: repOapuu pacTEHHM pa3TUYHBIX OTAEIOB, KOJUICKIIUU
HACEKOMBIX, BIJIA)KHBIE IPEINAPATHI KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJJICKLINU
WTJIOKOXKUX, CKEJIEThl II03BOHOYHBIX JKUBOTHBIX, 4YydYejla IMTUL U 3BEPEH,
KOJUIEKIIUA OKAMEHEJIOCTEN, IIOJIE3HBIX HCKOMAEMbIX, MYJSIKA OPraHUYECKUX
OCTaTKOB OPTaHU3MOB.

BupryaabHasa Ja0oparopHass padora «MoaenupoBaHuE — OIBITOB
Munnepa—tOpu 1o n3ydeHnio abMOreHHOT0 CUHTE3a OPTaHUYE€CKUX COEUHEHUM B
nepBUYHON aTMochepey.

JlaboparopHass padora «/3ydyeHne M ONUCAHUE HCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IlpakTuueckas padora «l3yueHne 0COOEHHOCTEH CTPOECHUS pacCTECHUM
Pa3HBIX OTIEIIOBY.

IpakTuueckas padora «3yueHrne ocOOCHHOCTENW CTPOEHHUSI MTO3BOHOUYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaenue 4eJ0BeKa — AaHTPONOIeHe3

Paznensl u 3amaun anTpomnosiorud. MeToasl aHTPOIOJIOTHH.

CraHOBIEHUE TPEICTABICHUN O MPOUCXOXKIACHHM 4YeJNOBEKa. Pennrno3nsie
BO33peHUsl. COBPEMEHHBIE HAYYHbIE TEOPHHU.

CxoncTBO 4enoBeKa ¢ )KMBOTHBIMU. CHUCTEMATUUYECKOE MOJIOKEHUE YETOBEKA.
CBumerenbcTBA  CXOJACTBA  YEIOBEKA € JKABOTHBIMH:  CPaBHUTEIBHO-
Mopdosioruyeckue, AMOPHUOJIOTHYECKHUE, (hbU3U0T0T0-OMOXUMHYECKHUE,
nopeaeHYeckue. OTIINYMS YET0BEKA OT KUBOTHBIX. [IpAMOXOXKIECHHE U KOMIUIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JIBrkymiue cuiibl (hakTopbl) aHTPONOTeHe3a: OMOJIOTMYECKHE, COLIMAIbHBIE.
CooTHolieHre OMOJIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcHOBHbBIE CTaauu aHTporioreHe3a. PanHue uenoBekooOpa3Hbie 00E3bSIHBI
(IPOKOHCYJIIBI) M paHHUE MOHTUBI — O0IIME MPEIKHU YeTOBEKOOOPa3HBIX 00€3bsiH U
moed. ABCTPAIIONIUTEKH — JBYHOTHUE MPENKHU JoAeH. UenoBeK yMenblil, IepBbIe
W3TOTOBJIIEHUS OPYAUN TpyHa. UenoBeK NpAMOXOMSAIINN U MEPBBIA BBIXOI JIOAECH
3a  mnpeaensl Adpuxu. YemoBek reigenbOeprckuii  — oOmMH  TIPEIOK
HEAHJIEPTAIBCKOI0 YEJIOBEKAa M YEJIO0BEKA pa3yMHOro. YUenoBek HeaHIepTaabCKUM
KaK BHUJ JIOJEH XOJIOAHOTO KiauMmara. YeaoBEeK pa3yMHBIM COBPEMEHHOI'O THIIA,
JICHUCOBCKUW YEJIOBEK, OCBOCHHUE KOHTMHEHTOB 3a mpenenamMu AQpuku.
[TaneoreneTnka u najaeoOreHOMUKA.



DOBOJIOIMUS COBPEMEHHOI0 4enoBeKa. EcTecTBeHHBI OTOOp B MOMYJISLIUSIX
yesnoBeka. MyTanMoHHBIM mpoiiecc W nojJumopdusMm. llomynsiiroHHbIE BOJHBI,
npeiid reHoB, murparus U «3PQGeKT ocHOBaATENs» B MOMYJSAIUSIX COBPEMEHHOIO
YEJI0BEKa.

Yenoseueckue pacel. lloHsatue o pace. bompline pacel: €BpOINEOUIHAS
(eBpasmiickas),  aBcTpajo-HerpowaHas  (dKBaTOpHalbHAs),  MOHTOJOMIHAS
(a3uarcko-amepukaHckas). Bpemss U myTu paccelieHHs] 4YelloBeKa IO IUIaHETe.
EnuncTBo  yenoBeyeckux  pac. HaydHasgs  HECOCTOSATENBHOCTh  pacU3Ma.
[Ipucnoco06ieHHOCTh 4YelOoBEKa K Pa3HBIM YCIOBHUSIM OKpYXKaloled Cpebl.
Bmusnue reorpaduyeckoit cpeapl W Apeiidha TeHOB Ha MOPQOJIOTHIO U
(hbU3MOJIOTHIO YeTIOBEKa.

MexaucuMIuiMHapHble  MeTolbl B (usnueckol  (OMOJIOTHUYECKOiN)
AHTPONOJIOTHHM.  DBOJIIOLMOHHAA  QHTPONOJIOTHSI W MAJICOAHTPOIOJIOTUs
YEJIOBECUECKHUX MOMyIsUi. brocolumanbHble MCCIENOBAHUS MPUPOABI UYEIIOBEKA.
HccnenoBanue KO3BOMIONUKM OMOTOTUUECKOTO U COIMAIBHOTO B UETIOBEKE.

JdeMoHCcTpanuu

[Toptpetsr: Y. Hapsun, JI. JIuku, A. ‘. Porunckui, M. M. I'epacumos.

TaGauibl U cxeMbl: «MeTo/Ibl aHTPOIIOJIOTHNY, «[ 0JTOBHONW MO3T YEJIOBEKA,
«YenoBekooOpa3ubie 00€3biAHBbIY, «CKelneT ueloBeKa M CKeNeT IIUMIIaH3ey,
«PyauMEHTBI U aTaBU3MbD», «/[BHKYIINE CUIIBI aHTPOIIOIE€HE3a», « DBOITIOIMOHHOE
IpEBO  YEJNOBEKa», «ABcCTpamonutek», «YemoBek  yMmenslid», «YHemoBek
NpSIMOXOAAIINIY, «JleHncoBckuil yenoBek» «Heanaepranbip», «KpoMaHbOHIIBD,
«IIpegku yenoBekay, «ITambl 3BOJIIOLNHN YETOBEKa», «Pachl 4eoBEKay.

OGopynoBaHue: MYJSKM  OKaMEHENOCTeW, MPeIMETOB MaTepHUalIbHOU
KyJIbTypbl TPEIKOB 4YeloBeka, penpoaykiuu (portorpadum) KapTuH ¢
MUQOJIOTUYECKUMU ¢ OHUOJECUCKUMU CIOXKETAaMU MPOUCXOXKJICHUS YeJIOBEKa,
¢dboTorpaduu HaXOAOK UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna 4YejaoBEeKa M uepena MIMMIIaH3€, MOJENb KUCTH YEJIOBEKA M KHUCTH
MIMMIIAH3€, MOJICIIA TOPCA MPEIKOB YEIIOBEKA.

JlabopaTtopnass padora «M3yueHue o0cCOOEHHOCTEH CTpPOEHUSI CKejeTa
YEJI0BEKA, CBSI3aHHBIX C MPAMOXOKICHUEM.

IIpakTuyeckas padora «/3ydyeHne F3KOJIOTMYECKUX aJalTalluid YE€ITOBEKA.

Tema 6. Jxojsorusi — Hayka O B3aHMOOTHOLICHUSAX OPraHM3MOB U
HAJAOPraHM3MEeHHbIX CHCTEM € OKPY Karoulei cpeaoii

3apoxeHue U pa3BuTHEe 3Kojoruu B Tpyaax A. 'ymOonbpara, K. @. Pynse,
H. A. Cesepuona, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Paznensl u 3amaumn
3KoJIOruU. CBSI3b 3KOJIOTUU C IPYTUMU HAYKaMHU.



Metoasl skonoruu. lloneBbsie HaOmOAEHUS. DKCINEPUMEHTHl B HKOJOTHH:
NpUpoOJIHbIE U JabopaTopHbie. MojenupoBaHue B SKOJOTMU. MOHUTOPUHT
OKpY>Karolen cpeibl: JIOKAJIbHBIN, pETHOHATBHBIN U TTI00aTbHBIM.

3HAaYEHHE OKOJIOTUYECKUX 3HAHWUWA Uil 4YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33PEHUE KAaK OCHOBA CBA3CH 4YenoBeuecTBa ¢ mpuponoil. dopmupoBaHue
JKOJIOTUYECKOM KYJIBTYPBI U 3KOJIOTUYECKOW TPAMOTHOCTH HACEJICHUSI.

JdeMoHCcTpanuu

[Hoptpetsr: A. I'ym6onbar, K. ®@. Pynse, H. A. Cesepuos, 3. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuuel U cxeMbl: «Pa3gensl sxomorum», «MeToapl 3KoJoruny, «Cxema
MOHHUTOPHHTA OKPYKAIOIIEN CPEIbD».

JlaGoparopHas padora «3yuenue METO/IOB AKOJIOTUYECKUX
HCCIIEIOBAHUNY.

Tema 7. Opranu3mMsl 4 cpeaa OOUTAHUA

Dkosornyeckre (PakTopbl U 3aKOHOMEPHOCTHU UX JeictBus. Kiaccudukanus
AKOJIOTUYECKUX (PaKkTOpoB: abnoThueckue, OMOTUYECKUE, aHTpororeHHesie. OO01ue
3aKOHOMEPHOCTH JeUCTBUsl 3Konorndeckux ¢axtopos. [IpaBuino munumyma (K.
npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOHWOHTHBIE
OpTraHU3MBlI.

AbGuotnueckue (akropsl. CBeT Kak 3Kojoruueckuit Qakrop. JleicTBue
Pa3HbIX YYaCTKOB COJIHEYHOT'O CHEKTpPa HAa OPraHU3MBl. DKOJOTHYECKHUE TPYMIIbI
pacTeHUl M JKUBOTHBIX [0 OTHOWIEHWIO K cBeTy. CuUrHainpHass poJib CBETa.
DoTONEepUOANU3M.

Temmnepatypa kak »skoJiormdeckuit ¢axrtop. JleiicTBue TtemmnepaTypbl Ha
opranu3msl. [IOMKMIOTEPMHBIE 1 TOMOMOTEPMHBIE OpPraHW3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonorumdyeckuit ¢aktop. Ilpucnocobiienuss pacteHuid K
MoJJIepKaHui0 BoJHOro Oananca. Kiaccudukanus pacTeHHWM MO OTHOIICHHIO K
Bojie. [IpucnocoOsieHust >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHUSI OPraHU3MOB: BOJIHAsl, Ha3€MHO-BO3MYIIHAs, MOYBEHHAas,
rNyOMHHAs ~ TMOANOYBEHHAs,  BHyTpuOopranuzMeHHas.  DU3HMKO-XUMHUECKHE
OCOOCHHOCTU cpea o0uTaHus opraHu3MoB. I[IpucrnocoOlieHHsi OpraHu3MoOB K
KW3HU B Pa3HBIX Cpeax.

buonornueckue putrmpl. BHemnne u BHyTpeHHUE pPUTMbL. CyTOUYHBIE H
rofuyHbie puTMbI. [IpUcoCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kuznennole ¢opmbl opranusmoB. [lonartue o ku3HeHHOU opme.
’Kuznennole poOpMBI pacTEHUM: IepEBhs, KYCTAPHUKHU, KYCTAPHUYKHU, MHOTOJIETHUE



TpaBbl, OJHOJETHUE TpaBbl. JKu3HeHHbIE (HOPMBI >KUBOTHBIX: THAPOOUOHTHI,
re00MOHTHI, a3p0OMOHTEI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buotuueckue (hakTopHI. Bunasr OMOTHYECKUX B3aUMOJEUCTBUM:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOno3 u ero ¢opmel. [lapasutusm, koonepaiwusi,
MyTyaJIn3M, KOMMEHCAIN3M (KBapTHUPAHTCTBO, HaxieOHu4yecTBo). Hetpoduueckue
B3auMoJielicTBUsL  (Tomuueckue, (opuueckue, ¢dalOpuyeckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJICUCTBUU JJIsI CYIIECTBOBAHUS OPraHU3MOB B Cpeje
obutanus. [IpuHIIUN KOHKYPEHTHOT'O UCKIIOUEHUS.

JdeMoHcTpanuu

Tabmuibsl U cxembl: «Dkoyiorudeckue ¢GakTopel», «CBETOBOM CIEKTP»,
«IKOJOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TermIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >KHUBOTHBIE», «DU3MONOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl OOWTaHUS OpPraHU3MOBY», «DbHOIOTHUECKHUE PUTMBDY,
«Kuznennsie  Qopmbl  pacteHuit», «KusHeHHole (HOPMBI  KUBOTHBIXY,
«IKocHUCTEMA IIUPOKOJIUCTBEHHOTO Jieca», «IKOCUCTEMa XBOMHOrO Jiecay, «llenu
nutanus», «XuiHudectBoy, «llapasutuzm», «Koukypenmus», «CuMOu03»,
«KoMmeHcanmmuzm».

O6opynoBanue: repOapuud pacTeHUl W >KUBOTHBIX, MPUCIOCOOIEHHBIX K
BIIUSHUIO PA3JIUYHBIX JSKOJOTMYECKUX (HaKTOpOB, TepOapuu CBETOTIOOUBBIX,
TEHENIOOUBBIX M TEHEBBIHOCIMBBIX PACTEHUM, CBETOIIOOUBBLIC, TCHEIIOOUBBIE U
TEHEBBIHOCIIUBbIE KOMHATHbBIE PACTECHHUSI, TepOapUU U KOJUIEKIIMHU TEIIOMIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, uydesia MTHUI] U 3Bepell, repOapuu
pacTeHuii, oTHOCSAUUXCSA K rurpodutam, kcepodutram, mezopuram, KOMHATHbBIC
pacTeHusl JaHHBIX TPYII, KOJUICKIIUU >KMBOTHBIX, OOUTAIONIMX B Pa3HbIX Cpelax,
repbapuv W KOJUIEKIMM PACTeHU ¢ JKUBOTHBIX, OOJIaalOlIUX YepTamMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBUM >XKH3HM, repOéapuu u
KOJUIEKIIMM PACTEHUN U >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpM, KOJUIEKIUU
KUBOTHBIX, YYACTBYIOIIUX B PA3TUYHBIX OUOTUYECKUX B3aUMOICHUCTBUSIX.

JlabopaTtopnasi pabGora «BbIsiBIeHHE TNPUCTIOCOOTIEHUN OPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopnasi pabGora «BbIsiBIeHHE MNPUCTIOCOOTIEHUN OPraHu3MOB K
BIIUSIHUIO TEMIIEPATYPHI.

JlabopaTopHasi padora «AHATOMHYECKHE OCOOECHHOCTH pACTeHUH U3
Pa3HBIX MECT OOUTAHUSN.

Tema 8. Ikos10rust BUA0B U NMOMYJISILMH

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOMYJISIHUU. [onynsius KakK
Oouosiornueckas cuctema. Poiab HEOTHOPOAHOCTH Cpenibl, (PU3NYECKUX 0apbepoB U
0COOEHHOCTEM Ouonoruu BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPbI
nonynsiiuii. OCHOBHBIE TIOKa3aTeAW MOMYJSIIIUU: YUCIEHHOCTh, IUIOTHOCTb,



BO3pacTHasT H TOJIOBasg CTPYKTypa, POKIAEMOCTb, HIPUPOCT, TEMII POCTA,
CMEPTHOCThH, MUTPALTUSL.

DKOJIOTHYECKAs CTPYKTypa nomyianuu. OLeHKa YUCICHHOCTH MOMYJISIUU.
JIlnHaMuKa TIONMYJSIUAM U €€ peryisanus. bUOTUYECKUH MOTEHIMAN MOMYJISLUU.
MoaenupoBaHue TMHAMHUKA NOMYJIsiUuK. KpuBbIE pOCTa YHCIEHHOCTH MOMYJISLIHAH.
KpuBbie BbDKMBaHMS. Perynsiuss 4UCIEHHOCTH MONYJSIUNA: poJib (PAKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IIIOTHOCTH. JKOJOTHUECKUE CTPATEruU BUIOB (1I- U
K-ctpaterun).

[lonsitTue 00 »KojmorMueckod Huie Buaa. MectooOuranue. MHoromepHas
Mozenb dKosiorndyeckon Humu Jx.M. XarumHcona. Pa3smepbl 3KoIOrHuecKou
Hum. [loTeHumnanpHas u peanu3oBaHHAS HUIIM.

Bun kak cucrema nomynsuuii. Apeansl BUIAOB. Buabl U HX KU3HCHHBIC
CTpaTEruu. JKOJIOTUYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHHUS W MHrpalMil >KUBOTHBIX. buonornueckue
VHBA3UU YyKEPOJHBIX BUIOB.

JdeMoHcTpanuu

[Toptper: dx. . XaT4yuHCOH.

Tabmumbl W cXeMbl: «JDKOJOTUYECKUE XapaKTePUCTUKUA TOMYJISIIUN,
«IIpocTpancTBEHHass  CTpyKTypa mHomysanuu», «Bo3pacTHele  nupaMuabl
nonyinsinun», «CKOPOCTh  3aCElIeHUsT MOBEPXHOCTH 3€MJIM  Pa3IuYHBIMHU
opranuzMamMmn», «Moaeinb 3xkonorndeckor Humm J>x. . XatunHcoHnay.

O6opynoBaHue: repbapuu pacTeHUN, KOJIJIEKIIUU KUBOTHBIX.

JladbopaTtopnass paGora  «lIpucmocoOneHus ceMsitH  pacTeHHl K
PacCCENCHUIO.

Tema 9. Dkosiorus coo01IeCTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3sMoB. buoneHo3 u ero crpykrypa. CBs3u MexIy
OpraHu3MaMu B OMOIIEHO3E.

OkocucteMa kak OTKpbITas cucteMa (A. JIx. Tencnu). @yHKUHOHAIbHbBIC
0JIOKM OpraHM3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTHI, PEIYLIECHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cerd. AOHOTUYECKUE OJOKHU
skocucteM. [1ouBbI U Wbl B 3KOocucTeMax. KpyroBopor BEmECTB U MMOTOK SHEPTUU
B 9KOCHCTEME.

OCHOBHBIE = TIOKAa3aTeNM  JKOCHUCTEMBI.  buomacca W OpPOIYKIMSL.
DKOJIOTMYECKHE MUPAMUIbI YhCcell, 0MOMacChl U SHEPTHUHU.

Jlunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoixu. Duykmyayuu.
HamnpaBrienHble 3aKOHOMEpPHBIE CMEHBI COO0OIIEeCTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W HUX NPUYMHBL. AHTPONOTCHHBIE BO3JCHUCTBUS HA
cykueccun. Kimmmakcaoe cooOiiectBo. bruopasnooOpasue u mojiHOTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



[Ipuponnbie 3KOCUCTEMBI. JKOCUCHEeMbl 03ED U peK. DKocucmembl Mopell U
OKeanos. IKocucmemobl myHOp, 1eCo8, cCheneti, nyCmbitb.

AHTpPONOTE€HHBIE JIKOCHCTEMBI. Arpo3dkocucteMma. ArpoueHo3. Paznuuusd
MEXIy aHTPOIIOTCHHBIMH U MTPUPOTHBIMHU 3KOCHCTEMaMH.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. [opomckas
bnopa u dayna. CuHaHTpomuzalusi ropojickoil ¢ayHbel. buonmoruueckoe u
X035IUCTBEHHOE 3HAYEHHUE arpPOAIKOCUCTEM U YPOOIKOCUCTEM.

3aKkOHOMEpPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBHI OPraHM3MOB B
aKocucTeMax. Poib xackaonozo 3¢gexma u 6ud08-20upuxamopos (Kiouesvlx
8U008) 8 ¢hynkyuonuposanuu sxocucmem. llepeHOC PHEPrUM U BEIIECTB MEXIY
CMEXHBIMU IKOCUCTEMAMHU. Y CTOMYUBOCTh OPraHU3MOB, MOMYJIALUNA U YKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ICHCTBHIA.

Mexanuzmul 8030elicmaus 3aepsA3HeHull  pPAa3HbIX munoe Ha
CyOOp2aHU3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHSIX,
OCHOBbL ~ IKOJIO2UHECKO20  HOPMUPOBAHUSL — AHMPONOSEHHO20  B030€lUCMBUSL.
MeToa0JI0rusl MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTCHHBIX SKOCHCTEM.

JdeMoHcTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmuupt u  cxembl:  «CTpykrypa  OuoneHoza»,  «DKocHCTeMa

IIUPOKOJIUCTBEHHOIO Jiecay, «DKOCUCTeMa XBOMHOTO jeca», «DyHKIHOHANbHbBIE
IPYIIbl OPraHU3MOB B 3KocHCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEMEY,
«llenu nuTtanus (macTOUILIHAS, NETPUTHAS)», « IKOJOTHUECKAs MUPAMUIa YUCEID,
«IKoJoruueckas nupamujia OMomaccely, «IKOJIOrHueckas mupamuja dHEPruny,
«O0pazoBanue 6onotay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jieca MOCTe
noxapa», «JKocucrema 03epa», «ArporeHo3», «KpyroBopoT BeHIECTB U MOTOK
SHEPIuM B arpoleHosey, «[Ipumepsl ypOosKocuCTEM.

O6opynoBaHue: repOapun pacTeHU, KOJUIEKIIMU HACEKOMBIX, Yyydelia NTUIl U
3Bepei, repOapuu KyJIbTYPHBIX U AUKOPACTYIIUX PACTCHUMN, aKBAPUYM KaK MOJIEIb
KOCHUCTEMBL.

IIpakTuueckas padora «/3yuenue u onucanue ypo03KOCUCTEMBIY.

JlabopaTtopnass paGora «U3yueHuwe pazHOOOpa3usi MEJIKUX MOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKCKypcusi «DKCKypCUsl B TUIMHYHBIA OMOTeoieHo3 (B 1yOpaBy, OEpe3HsK,
€JIbHHK, Ha CYXOJI0JIbHBIA WM IOWMEHHBIN JIYT, 03€P0, OOJIOTO).

JKCKypcusi «IDKCKypcUs B arposkocucremy (Ha Moje WM B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — rinodanbHass IKoCHUCTEMA

buocdepa — obOmennanerapHas o0Oojouka 3eMiiM, TA€ CYIIECTBYET WIH
CylllecTBOBaJa kU3Hb. PazBuTue npeacrtaBieHuii o ouocdepe B Tpyaax J. 3rocca.



VYuenne B. U. Bepnaackoro o 6uochepe. Obmactu 6mochepsl u e€ cocran. J)KuBoe
BellecTBO Ouochepsl U ero GyHKIHH.

3aKOHOMEPHOCTHU CylecTBOBaHus Ouocdeprl. OcoOeHHocTH Ouochephl Kak
ro0ansHOM 3K0ocucTeMbl. J[MHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEILIECTB U OMOT€OXMMHUYECKHE HUKIBI (Yriaepoja, a3oTa). PUTMUYHOCTD SBIEHUN
B Onocdepe.

3onanbHOCTh OMoOchepnl. [lonarne o Ouome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOWHBIE Jieca, CMEIIaHHbIE U TUPOKOJIMCTBEHHbIE Jieca, CTENU, CABaHHBI,
MyCTHIHU, TPOMUYECKUE JIECA, BRICOKOTOPhs. KilnMaT, pacTUTENbHBIN U KUBOTHBIN
MUp OMOMOB CYIIIH.

Crpykrypa u QYHKIUSA )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIINAIA U
ouochepHbIX DYHKIIUN.

JdeMoHcTpanuu

[Toptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabmuipl u cxembl: «['eocdepsl 3emin», «KpyroBopoT azora B OpUPOIE»,
«KpyroBopot yriepoga B mpupone», «KpyroBopotr kuciopoia B TPHUPOJIEY,
«KpyroBopoT Boabsl B mpupoae», «OcHoBHbie OMOMBI cyminy, «Kinumartnueckue
nosica 3emnm», «Tynapay», «Taira», «Cmemanneiii nec», «LLMpoKkOIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTeiHay, « Tponuueckuii Jiec.

O6opynoBaHue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YestoBek U OKpy:Ka0LIaf cpeaa

DKOJIOTMYECKHE KPU3UChI M UX TMpUuYMHBL. Bo3gelcTBue ueloBeka Ha
ouocdepy. 3arps3HeHue BoO3AYIMIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienue mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue kauMmara.

AHTPONOT€HHOE BO3/ICMCTBUE HA PACTUTEIBHBIA U KUBOTHBIM mMup. OxpaHa
PaCTUTENBHOTO U JKUBOTHOTO MHUpa. OCHOBHBIE MPUHLHUIBI OXPaHbl MPUPOJBI.
Kpacubie xkuHuru. Oco0Go oxpansemble mnpupoanbie Tepputopun (OOIIT).
Bboranndeckue caipl ¥ 300J10TUYECKUE TTAPKH.

OCHOBHbBIE TPHUHIIUIIBI YCTOMYMBOTO PA3BUTHUS YEJIOBEYECTBA U MPUPOJBI.
PanirionanbHO€ ~ TPUPOJOMONIB30BAHME W COXpaHEHHWE  OMOJOTHYECKOTO
pasHooOpazus 3emmu. OOIMEe 3aKOHOMEPHOCTH TJI00ATBHBIX JKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HUCA U €T0 BEPOSITHBIE TOCIIEICTBUS.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTHUS OMACHBIX TEXHOTEHHBIX
nporieccoB. CucmemHvle uUCCie008aHus nepexooa K pecypcocbepezarouei u
KOHKYPEeHmMOCHOCOOHOU dHepeemuke. buonosuueckoe paznoobpasue u buopecypcawi.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuusanouwjue 00CmMyn K
ungopmayuu no  COCMOAHUIO OMOENbHbLIX 6U008 U 3Kocucmem. (OCHOBbI



IKopeaburumayuyu IKocucmem U cnocobos 6OopvOLI ¢  OUONOBPEIHCOSHUSMU.
Pexoncmpyxyus mopckux u Ha3eMHbIX IKOCUCHIEM.

JdeMoHCcTpanuu

Tabauuibl W cXeMmbl:  «3arps3HeHHe  aTMocdeprl»,  «3arps3HeHHue
ruapocepsl», «3arps3Henre 1MouBb», «llapuukoBbii  3ddexT», «Ocobo
OXpaHseMble TPUPOIHBIE TEPPUTOPUNY, «MOJIeN YIPABISIEMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHsS€eMbIX pacTeHH U KUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanun, KpacHOW KHUTH perHOHA.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHMUS ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/THEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBLIE PE3YJIbTATHBI

OI'OC COO ycranaBinuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
oOydJarolmuMHCsl MPOrpaMM CpeaHero oOmero o0pa3oBaHUs: JIMYHOCTHEIE,
METANPEAMETHBIE U MTPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOEHUS MPOrPaMMBbI MO OUOIOTUH
BBIJICJIEHBI CIEAYIOIIHE COCTABIISIIOLINE: OCO3HAaHWE OOYYAIOIIMMUCS POCCUHCKON
rpaXkXJaHCKON MJIEHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEIILHOCTH
U CaMOONPEACNICHUIO, Haiuyue Mmomueayuu K OOYy4YEHUI0 OHOJIOTHUH,
yenenanpasienHoe pazeumue BHYTPEHHUX YOEKICHUNW JIMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH W HMCTOPUYECKUX TPATUIUN Pa3BUTHS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCSI PYKOBOJICTBOBATHCSI B CBOEH
NEATENBHOCTA LIEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKaMH, TMPUCYIIUMU CHCTEME
OMOJIOTMYECKOr0  O0pa3OBaHUs, Haluuue HNpaBOCO3HAHUS  SKOJIOTUYECKOU
KYJbTYPbl, CHOCOOHOCMU CMABUMb TSN U CTPOUTDH KU3HECHHbBIE TJIAHBI.

JIM4HOCTHBIE PE3yNIbTaThl OCBOCHHS IPOTPAMMBI 110 OHMOJIOTUU JOCTUTAIOTCS
B E€IUMHCTBE YYEOHOW M BOCIHUTATEIBHOM JESTEILHOCTH B COOTBETCTBUH C
TPAIULIMOHHBIMA POCCUMCKUMU COLUUOKYJIBTYPHBIMU, HCTOPUYECKUMH U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMH B OOINECTBE IpaBWJIAaMHU M HOPMaMHU
MOBEJICHUSI W CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUs, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHS, Pa3BUTHUS BHYTPEHHEH NO3WUIMU JIMYHOCTH, NATPUOTH3MA U
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIIOBEKY TPYJa U CTAPIIEMY MOKOJIECHUIO,
B3aMMHOI'0 YBa)XKCHHS, OEPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HAcCIEAUI0 U
TPpAaUIMsIM MHOTOHAIIMOHANBHOrO Hapoaa Poccuiickont denepanuu, npupoae U
OKPYKAIOIIEU CpELE.

JIndHOCTHBIE pe3ysbTaThl OCBOEHUS YyueOHOro mpeamera «buomorus»
JIOJKHBI OTPa’KaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYarOIIUXCsl PYKOBOJCTBOBAThLCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JUMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUUCKOTo OOIleCTBa, pacUIMpeHUe >KU3HEHHOTO
ONbITa W OMNbBITA JESITEIBHOCTH B MPOLECCE PEaln3alui OCHOBHBIX HAIPaBICHUU
BOCIIUTATEIIbHOMN JIESTEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKON MO3ULIMU 00YUAIOIIETOCad KaK aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIIMOHHBIX MpaB M OOSI3aHHOCTEH, yBa)KEHUE
3aKOHA W MIPABOIOPSIKA;



FOTOBHOCTb K COBMECTHOMW TBOPYECKOW JEATEIBHOCTU IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHWH YYEOHBIX U MO3HABATENbHBIX 3aJ/1a4, BHIOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPENENsATh COOCTBEHHYIO TO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM )XKU3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATH B CBOMX JEUCTBUSX HEOOXOAUMOCTH KOHCTPYKTHUBHOTO
B3aUMOJICHCTBUS JIIOJEH C Pa3HBIMU YOCKIECHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B IIPOLIECCE COBMECTHOTO BBINIOJIHEHUS
y4eOHBIX, T[O3HABATEJILHBIX M HCCIEIOBATENbCKUX 33/1ad, YBaXKUTEIHLHOIO
OTHOILIECHUSI K MHEHHUIO OIIMOHEHTOB MpPH OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOrMYECKOTO COJEPKaHU;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) IATPHOTUYECKOr0 BOCIIUTAHUSA:

chopMHUPOBAaHHOCTH POCCHUMCKOU rpakJaHCKOMN UACHTUYHOCTH,
MaTPUOTHU3MA, YBAXKEHUS K CBOEMY HApOAYy, YYBCTBA OTBETCTBEHHOCTU MEPEN
Ponunoii, ropmoctu 3a CBOM Kpai, CBOXO Poauny, CBON S3BIK U KYJIBTYpY,
MPOLIJIOE U HACTOSAIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOLIECHUE K MPUPOJHOMY HACJIEIUIO U NTAMATHUKAM IPUPOIBI,
NOCTHKEHUSAM Poccun B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIaJ POCCHUMCKUX YYEHBIX B CTAaHOBJIICHHE H
pa3BuTHE OWOJOTHUM, TOHMMAHUS 3HAYCHUS OHOJIOTUM B TO3HAHUU 3aKOHOB
MIPUPO/IbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

unelHas yOexJI€HHOCTh, TOTOBHOCTh K CHYKEHHMIO M 3ammute (OTeuyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHMUE JYXOBHBIX [IEHHOCTEU POCCUMCKOIO HApPO/a;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MMOBE/ICHHUS;

CIIOCOOHOCTh OIIEHUBATH CHUTYAllMI0 M MPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POAUTEINSM, CO3JAHUI0 CEMbU HA OCHOBE
OCO3HAaHHOTO TMIPUHATUA LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUM C
TpaauuusMu HaponoB Poccuu;

4) 3¢TEeTHYEeCKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIIOYAs ACTETUKY ObITa, HAY4YHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPYa, OOIIECTBEHHBIX OTHOIIECHUI;

IMOHUMAHUE YMOLMOHAIIBHOTO BO3AECUCTBUS )KUBOU IIPUPOJBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HBIX BUJIAaX HCKYCCTBA, CTPEMIJICHUE
MPOSIBISATh KAYECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuueckoro Bocnutanus, GopMHPOBAHHMS KYJIbLTYPbl 310POBbSl U
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

MOHUMaHUE W peaau3alus 3J0pOBOTO U 0Oe30macHoro obpasza >KU3HH
(3mopoBO€  TUTaHHWE, COOJIIOACHUWE TUTMEHUYECKUX TpaBUI U HOPM,
cOalaHCUPOBAHHBI pPEXUM 3aHATUA M OTIbIXa, peryispHas duznyeckas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3HUYECKOMY U NICUXHUYECKOMY 3]I0POBBIO;

MOHUMAHWE IEHHOCTU TMPaBUI HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSIX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIOJICH;

OCO3HAHUE TMOCIEJACTBUN M HEMPHUATHUSI BPEIHBIX MPUBBIUEK (YMOTpeOiIeHuUs
aJIKOTOJIs1, HAPKOTUKOB, KYPEHU );

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPYlY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOJIIO0HE;

FOTOBHOCTh K AKTUBHOW JESTEIbHOCTH TEXHOJOTHYECKOU W COLUAIBHOMU
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOATEIIHHO
BBITIOJIHATh TAKYIO JEATEIbHOCTD;

HMHTEpEC K pa3IM4HbIM cepaM NpoPecCUOHANBHONU NEATeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HaHHBIN BBIOOp Oyaymiedl mnpodeccun U peanu30BBHIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHI0O M CamMOOOpa30BaHUIO Ha
NPOTS)KEHUU BCEH KU3HU;

7) 3K0JI0THYECKOT0 BOCIIUTAHUS:

AKOJIOTUYECKHU 11eJ1IeCO00pa3HOe OTHOIIEHUE K MNPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emJle, OCHOBE €€ CYyIlIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OMbITA
IJIAHUPOBAHUSI TIOCTYNKOB W OIEHKM WX BO3MOXHBIX TMOCHEACTBUM s
OKPYKAIOIIEN CPEBI;

OCO3HAHHE TJI00ABHOTO XapakKTepa 3KOJIOTMYECKHX MpoOJieM W MyTed HX
pelieHus;

CIIOCOOHOCTh HMCIOJB30BaTh MNpHOOpETaeMble NPU H3YUYCHUH OUOIOTUH
3HAHUST M YMEHUA TpU pEHIEHUH NpoOJeM, CBSA3AHHBIX C palMOHAIbHBIM
MPUPOJIONONIb30BaHNEM  (COOMIO/ICHHE  MpaBHJl  TOBEJIEHHS B  MPUPOJE,
HalpaBJICHHBIX Ha COXpPaHEHHWE PABHOBECHUS B HKOCHUCTEMaxX, OXpaHy BHUJIOB,
IKoCHUCTEM, Orochephl);

AKTUBHOE HENPUATUE JEUCTBUK, NPUHOCALIUX BpEd  OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArONMPUSITHBIE HKOJIOTHUECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIIATh UX;



HaJU4YUe Pa3BUTOrO SKOJOTMYECKOI'0 MBIIIIEHUS, YIKOJIOTUYECKON KYJIbTYpHI,
OTbITa NeATebHOCTU AKOJIOTUYECKON HaIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMHU B ITO3HABATEJIbHOW, KOMMYHHUKATUBHOM U COLMAIIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHUIO B MIPAKTHUUECKOUN JIESITEIbHOCTH SKOJIOTMYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 TO3HAHMSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH M OOLIECTBEHHON MPAKTUKU, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W YHUTATEIbCKOW KYIbTYphl Kak CpeACcTBa
B3aUMOJICHCTBUSI MEXK]TY JIIOAbMH U MIO3HAHUS MUPA;

MOHUMaHHE cChenuUKd OHOJIOTMM KaK HayKH, OCO3HaHUS €€ poju B
(GbopMUPOBaHUU PAIMOHATBHOTO HAYYHOIO MBIIUICHUS, CO3JaHUM IEJIOCTHOTO
MpeACTaBICHUS 00 OKpYXKalollleM MHpPE KaK O €IUHCTBE MPUPOJIbI, YEJIOBEKA U
oOliecTBa, B MO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHUH MpodIeM
COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOEeXXIEHHOCTh B 3HAUYUMOCTH OWOJOTHUU [JIi COBPEMEHHOW IMBWIM3ALIUMU:
oOecriedyeHUs: HOBOTO YPOBHSI Pa3BUTUS MEIMIIMHBI, CO3[aHUE MEPCIEKTUBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX pelaTh PpPecypcHble  MOPOOJEMBI  Pa3BUTHUS
YeJI0BEUECTBa, MOUCKA MYTeW BBIXOJA U3 TI00ATBHBIX AKOJOTHUYECKUX MPOOJIEM U
obecrieueHus: mepexoja K  yCTOMUMBOMY  Pa3BUTUIO,  PallMOHAJIBHOMY
WCIIOJIb30BaHUIO TPUPOJHBIX PECYpcOB U (HOPMUPOBAHHMIO HOBBIX CTAHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHMOJOTHMYECKUX 3HAHUM B IEIAX
MOBBIIIEHUsT OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HayYHON TIpaMOTHOCTH, Kak
COCTaBHOM 4YacTH (YHKIIMOHAIBHOW rpaMOTHOCTH oOyuarommuxcs, GpopMmupyeMoi
IIPU U3YYE€HUU OMOJIOTHH;

MOHUMAHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WUCIOJb30BaTh MOJIydaeMble 3HAHMS [JIs aHaldu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOIIEr0 MUpa U MPOUCXOAIIMX B HEM U3MEHEHUH,
yMEHUE JenaTh OOOCHOBAHHBIE 3aKIIOUEHUSI HAa OCHOBE HAay4yHbIX (PAKTOB H
MMEIOIIUXCS JJAHHBIX C 1IEJIbIO MOJTYYEHHs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OWOJOTUYECKUE 3HAHUS IS
pelieHus npooieM B peajbHbIX JKU3HEHHBIX CUTYalUsX;

OCO3HAHHE IIEHHOCTH HAaY4YHON JAESTEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH
MPOEKTHYIO U MCCJIEI0BATENBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIE;

FOTOBHOCTh M CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHHUIO U
CcaMOOOpa30BaHUI0, K AKTUBHOMY IMOJIYUYEHHIO HOBBIX 3HAHUN MO OHOJIOTUU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTIMH.



METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHbie pe3yibTaThl OCBOSHHUsI yueOHOro mpeaMera «buoiaorusy»
BKJIIOYAIOT: 3HAYUMble IS (OPMHUPOBAHUS MHUPOBO33PEHHSI OOyHAIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOILIEHAayYHbIE MOHSITHUS, OTPaKaIoIlne
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHEeUU(PUKY METOJIOB IO3HAHUS,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHUs, SABJICHUE, MPOIECC,
cUCTEeMa, Hay4yHbIH (pakT, MPUHLKI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCClieJOBaHUE,  HAOJNIOJIEHHEe,  WU3MEpPEHHUE, OKCIEPUMEHT U  JApYrue);
yYHUBEpCalibHble y4eOHble JelCTBHsS (IO3HABaTEIbHbIE, KOMMYHUKATHBHBIC,

PEryJIsSTUBHBIE), o0ecrieunBaroIINe dbopmupoBaHue (b yHKIIMOHATBLHOU
IPAMOTHOCTH U  COLMAIIBHOM KOMMETEHIUH OOYyYalolmuXcs; CIOCOOHOCTh
oOy4arommxcs UCIIO0Ib30BaTh OCBOECHHBIE MEXIUCIUTUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpCAIbHblE Yy4yeOHblE JCHCTBHUS B
MO3HABATEIILHOU U COLIMAJIBHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OWOJOTUM HA YPOBHE CpeIHEro OOIIero
oOpazoBanuss y oOyuaromerocss OyayT choOpMUpOBaHbl MO3HABATEIbHbIE
YHUBEpCaJIbHbIE YUeOHbIE AEHCTBHS, KOMMYHHKATUBHbIE YHUBEPCATIbHbBIEC YUeOHbBIC
NEUCTBUS, PETYJISTUBHbIE YyHUBEpPCalbHbIE Y4yeOHbIE JEHUCTBUS, COBMECTHAas
NeATEeNbHOCTb.

MeranpenMeTHble pe3yJbTaTbl OCBOCHHS MPOTPAMMbl CPEIHEr0 O0OIIero
00pa3oBaHus 10KHBI OTPakKaTh:

OBaanenne YHHBEpPCAJIbLHbIMHA yueOHbIMH NMO3HABATEIbHBIMHU
AeMCTBUSAMM:

1) 6a3oBbIe JJOrHYECKHE TEHCTBHS:

CaMOCTOSITETbHO  (OPMYNIMpPOBaTH W aKTyallU3UpOBaTh  MpoOseMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

UCIIOIb30BaTh MNPU OCBOCHHHM 3HAHUM MNPUEMBI JIOTUYECKOTO MBIILICHHUS
(ananu3za, cuHTE3a, CpaBHEHMUS, Ki1accupukamnu, 0000IIEHUs ), PACKPHIBATH CMBICI
OMOJIOTMYECKUX TOHSATUN (BBIAECIATh UX XapaKTepHbIe MPU3HAKU, YCTAaHABIUBAThH
CBSI3U C IPYTUMHU MOHSTUSIMH );

OMpEeNeNATh LeNu MAESTEIbHOCTH, 3aJaBas MmapaMmeTpbl U KPUTEPUU HX
JOCTH>KEHUSI, COOTHOCUTh PE3YJIbTaThl IESTEILHOCTH C TOCTABICHHBIMHU LIEIISIMU;

UCIIOIb30BaTh OMOJIOrMYECKHE MOHITUS JJIsl 00bsiICHEHUsI (PaKTOB U SIBIICHUM
YKUBOM NPUPOIBI;

CTPOUTH JIOTUUECKUE pACCYXJEeHHUS (MHAYKTUBHBIE, JIE€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B PacCMATPUBAEMBIX
SABJICHUSAX, GOPMYJIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSTh CXEMHO-MO/ICJIbHbIC CpeicTBa ISt MpeACTaBICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOILICHHN B U3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



Takke  MPOTUBOPEYMI  pa3sHOr0  poja,  BBISIBIEHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIaH PELICHHS MPOOJIEMBbl C YYETOM aHaIM3a HUMEIOIINXCS
MaTepUalibHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LETISIM, OLIEHUBATh PUCKU MOCIIEICTBUHN JEATEbHOCTH;

KOOPAMHUPOBaTh M  BBHINOJHIATH pabOTy B  YCIOBUSAX  pealbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIILICHUE MPU PEUICHUN KU3HEHHBIX TPOOJIEM.

2) 6a3oBbIe HCCIEA0BATEIbCKHE ACCTBUS:

BIIaJIETh HABBIKAMU YYEOHO-HUCCIIEI0BATEILCKOW U MTPOCKTHOMU JIESITENILHOCTH,
HaBbIKAMU  pa3pelleHus TpolJeM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7]a4, TPUMEHECHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

WCIIOIb30BaTh PA3IMYHbIE BUJIBI JIESITEJIBHOCTH MO TOJYYEHUIO HOBOTO
3HaHUS, €r0 HHTEpIpEeTalnu, MPeoOpPa30BAHUI0 U MNPUMEHEHHIO B YYEOHBIX
CUTyaIusX, B TOM YHUCJIE€ IPU CO3JaHUU YUEOHBIX U COIMATIBHBIX MPOEKTOB;

(opMHpOBaTh HAYYHBINA TUI MBILUIEHUS, BIaJAETh HAYYHOU TEPMHUHOJIOTHEM,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMH;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTelIbHOM
NEATENIbHOCTU U KU3HEHHBIX CUTYAIUsX;

BBISIBIISITh [IPUUYUHHO-CJIEJACTBEHHbIC CBSI3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTaTh TUIMOTE3Y €€ PpEeIIeHUs, HaXOJUTh apryMEeHTHhl [JIsi JOKa3aTeIbCTBa
CBOUX YTBEPXKJICHUI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJTU3UPOBATH TMOJYUYCHHbIE B XOJE€ peIICHHs 3a7adydl pe3yibTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTb, MPOTHO3ZUPOBATH U3MEHEHHE B HOBBIX
YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYyallUsM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh LEJIEHANPABICHHBIA IOUCK MEPEHOCa CPEICTB U CIOCOOOB
NEUCTBUS B IPOPECCUOHAIBHYIO CPENY;

yMEThb MEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M TPAKTUUYECKYIO 00JacTH
KU3BHEICATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JaCTel;

BBIJIBUTaTh HOBBIC HJIEH, MpEAjiaraTb OPUTHHAIBHBIE MOAXOAbl U PEIICHHUS,
CTaBUTH MPOOIEMBI U 3aJ1a4u, JOMYCKAIOIINE aIbTePHATUBHBIC PEIICHUS.

3) pabora ¢ uHpopMmauueii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-NOMYJSAPHOW JHUTEpaType, OHOJOTHUECKUX CIIOBApIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3zax NaHHBIX, B MHTepHeTE), aHaIMU3upoBaTh



MH(pOpMALINIO pa3TUYHBIX BUJIOB U (OPM MPECTABICHUS, KPUTUUECKH OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(dbopmynHpoBaTh 3aMPOChl U MPUMEHITh Pa3IUYHbIE METOJbl MPU MOUCKE U
otOope Ouonornueckod MHGOpMaLUU, HEOOXOIUMOW JJIsl BHIMOJIHEHUS! y4eOHBIX
3ajay;

npuoOpeTaTh OMbIT HCMHOIb30BaHUA HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX
TE€XHOJIOTUH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3TUYHBIX
MMOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BBIOMpATh  ONTUMANbHYIO  (QopMy  MpeICTaBICHUS
Oouosiornueckor nHGopmaruu (Cxembl, rpauku, TUarpaMMbl, TaOIUIbI, PUCYHKHU
H IPyroe);

UCIIONb30BaTh HAY4YHbIM S3bIK B KayecTBe CpeAcTBa mpu padbore cC
Ouosiornuecko uHbOpManUed: TPUMEHITh XUMHUYECKHE, (QU3HUECKHUe U
MaTeMaTU4YeCcKue 3HaKh U CUMBOJBL, (hOpMyJbl, ab0peBHaTypy, HOMEHKIATYpY,
UCIONB30BaTh M MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHME  CPEACTBA
HarJIsiTHOCTH;

BIIQJICTh ~ HABBIKAMU  paclo3HaBaHUS W 3allUThl  HUHQOpMAIH,
MH(pOpPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OBjaieHne yHMBEPCAJTbHBIMH KOMMYHUKATUBHBIMHU J€iiCTBUAMMN:

1) o6menue:

OCYIIECTBJISITh KOMMYHHUKAIIMU BO BCeX c(hepax *KU3HU, AaKTUBHO y4aCTBOBATH
B JIMAJIOT€ WU JUCKYCCHUHU IO CYILECTBY OOCYyKJaeMoi Tembl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3BIBATh CYKJECHHUSI OTHOCUTEIBHO BBHIMIOJIHEHUS MpeajiaraeMoin
3a/1a4M, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIUN APYTUX YUYACTHUKOB
JMajora Uiv JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHbIE CpEJICTBA OOIIEHUs, NOHUMATh 3HAYCHUE
COIMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIlUH,
YMETh CMSATYaTh KOH(MDIJIUKTHI U BECTU MEPETOBOPHIL;

BIIQJIETh PA3IUYHBIMU CIOCOOaAMU OOIIEHUS] U B3aUMOJIEUCTBUSA, OHUMATh
HaMEpPEHHUs IPYTUX JIIOJeH, IPOSBISITh YBAXKUTEILHOE OTHOIIIEHUE K COOECETHUKY
U B KOppEKTHOU popme HOopMyTUpPOBATH CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCMOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eITeJIbHOCTh:

MOHUMATh U MCHOJb30BaTh MPEUMYIECTBA KOMAHIHOW W WHIUBUAYaJIbHOU
paboTHI TIPH pelIeHUH OMOJIOTHYECKON MpoOieMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MIPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJECHCTBUS MIPHU PEIICHUU yueOHOU 3a1auH;

BBIOMpATh TEMATHKy U METOJbl COBMECTHBIX JACHCTBHI C y4E€TOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEN KaXKJI0TO UJieHa KOJIJIEKTUBA;



NPUHUMATh I[E€IM  COBMECTHOM  JAEATENbHOCTH, OPraHW30BBIBATH U
KOOPAWHUPOBATh ACUCTBUS MO €€ HOCTHUKEHUIO: COCTABIISTH IUIAH JEUCTBHM,
pacrpenensTh poiau C Y4ETOM MHEHHMM YYacCTHUKOB, OOCYXKAAaTh Pe3yJIbTaThl
COBMECTHOM paboTHhI;

OLICHHBATh Kadye€CTBO CBOEr0 BKJIaJa M KaXKJOTN0 YYaCTHMKA KOMAaHIbl B
oO1IMii pe3ynbTatT Mo pa3pad0TaHHBIM KPUTEPUIM;

Mpeajaratb HOBBIE NPOEKTHI, OLEHHMBATH HAEU C IMO3ULIUHA HOBU3HBI,
OPUTMHATBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE TMOBEICHUE B Pa3IMYHBIX
CUTYyaIusX, IPOSIBISTh TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMHU PEryJISTUBHBIMU ACICTBUSIMH:

1) camoopranusanus:

UCIOIb30BaTh OWOJOTUYECKUE 3HAHMS JI1 BBISBICHHS MPOOJIEM U UX
peleHus B )KU3HEHHBIX U YU€OHBIX CUTYaIUSIX;

BBHIOMpaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUN I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JICMCTBHUSIX M IMOCTYNKAX MO OTHOLICHUIO K JKUBOW MPUPOJE,
CBOEMY 310POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIPHO OCYIIECTBIISITh MO3HABATEIBHYIO NIE€STEIbHOCTD, BBISBIISITH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a7jauyl B 00pa3oBaTEIbHON
NEATENBHOCTU U JKU3HEHHBIX CUTYaALUSIX;

CaMOCTOSITEJIbHO  COCTaBJISITh IUIAH pPEIIeHUsT Mpo0JeMbl ¢  yu€ToM
HMMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUTECHHUIA;

JlaBaTh OLICHKY HOBBIM CUTYalLUsIM;

pacuupsTh paMKH yu4eOHOIo NMpeMeTa Ha OCHOBE JIMUHBIX MPEANOUYTEHHUIH;

JienaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTD
3a pelICHUE;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO U TPOSBICHUIO IIUPOKON SPYAUIUU B
pa3HbIX O0OJIACTSIX 3HAHWW, MOCTOSHHO IMOBBIIIATH CBOW 0OOpa30BaTENbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIESM;

BIIQJICTh  HABBIKAMU  TIO3HABATEIBHOM  pedIeKCHMM  Kak  OCO3HAHUS
COBEpIIAEMBIX JCUCTBUA M MBICIUTENBHBIX IMPOLECCOB, HX PpPE3YyJIbTATOB H
OCHOBaHUM, UCIOJIL30BATh MPUEMBI peIEKCUH JJIsl OLIEHKUW CUTYyalluu, BhIOOpa
BEPHOT'O PELICHUS;

YMETh OLICHMBAaTh PHUCKM M CBOEBPEMEHHO MNPUHUMATh PEIIEHUS IO HUX
CHIDKECHUIO;



MPUHUMATh MOTHBBI M apryMEHTBl JPYTUX NpPU aHAJINU3E PEe3yJIbTAaTOB
NEATENbHOCTH;

3) npuHsTHe ce0s1 M APYrux:

MPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHTBl JPYTUX NPU aAHAJIN3E PEe3yJIbTAaTOB
NEATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYIUX HA OMIHUOKU;

pa3BUBaTh CHOCOOHOCTh MOHUMATh MUP C MO3UIIMHU APYTOro 4eIoBeKa.

NPEAMETHBIE PE3YJIbTATBI

[IpeameTHble pe3yiabTaTbl OCBOEHHUS COJEpPXKAaHUS Y4eOHOro MpeaMeTa
«buonorusg» Ha yriayOJN€HHOM YpOBHE OPHEHTHPOBAaHBI Ha OOeCIedeHHe
npoduibHOoro  oOydeHuss — oOydwarommxcst  Ouosormd. OHM  BKJIIOYAIOT:
cnenuduyeckue Ajisi OMOJIOTMU HAyYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI IEUCTBUH MO
OCBOECHUIO, UHTEPIIPETALMN U MPEeOOPa30BAHUIO 3HAHUM, BUABI JEATEIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUU U UX MPUMEHEHUIO B PA3JIUYHBIX YUEOHBIX, a TAKKE B
peanbHBbIX KU3HEHHBIX cuTyanusx. lIpenmeTHbie pe3ynbTaThl MPEACTaBICHBI IO
rojiaMm U3y4eHusl.

[IpeameTrHble pe3ynbTaThl OCBOeHUs yueOHoro mpenmera «buonorus» B 10
KJlacce NOMKHBI OTPAXKATh:

chOpMHUPOBAHHOCTh 3HAHUM O MECT€ M POJU OHOJIOTHU B CHCTEME
€CTECTBEHHBIX HAayK, B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPaA, B
MO3HAHUM  3aKOHOB TPUPOJBI U  PEIIeHWH MpoldJieM  paldOHAILHOIO
MIPUPOJIONOIB30BaHUS, O BKJIaJ€ POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OHOJIOTHH;

BIIQJICHUE CUCTEMOM OWOJOTHYECKUX 3HAHUM, KOTOpash  BKIJIIOYAECT:
OCHOBOIIOJIAralomue OUOJIOrMYeCKHe TEPMUHBI W TMOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpPEryJAlus, CaMOBOCIPOU3BEICHUE,
HACIIEJICTBEHHOCTh, W3MEHUYUBOCTh, POCT U PA3BUTHE), OMOJIOTHYECKUE TEOPUU
(xnetounas Teopus T. [lIBanna, M. lllneiinena, P. Bupxosa, xpomocomHasi Teopust
HacnencteeHHoctu T. Moprana), yuenuss (H. WM. BaBuioBa — o 1eHTpax
MHOrooOpa3usi ¥  TMPOUCXOXKJEHHS  KyJIbTYpHBIX  pacTeHUi),  3aKOHBI
(enmHOOOpa3usi MOTOMKOB TMEPBOr0 MOKOJICHUS, PACHICIUICHUSI, YUCTOTHI TaMeT,
HE3aBUCUMOro HacienoBanus ['. MeHgenss, TIOMOJIOTUYECKUX PSIOB B
HACJIEICTBEHHOM M3MEHYUBOCTH H. . Bagsunoga), IPUHIATIBI
(KOMIIJIEMEHTApPHOCTH);

BIIaJICHUE OCHOBHBIMM METOJaMHM HAy4YHOTO TO3HAHMs, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX UCCIEJOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHUE,
HaOJI0/IEHHE, YKCIIEPUMEHT);



YMEHHUE BBIICNIATH CYIIECTBEHHbBIE TPU3HAKUA: BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIE
OakTepuii, rpuOOB, paCTEHUH, ’KUBOTHBIX U YEJIOBEKA, CTPOEHHUS OPTraHOB U CUCTEM
OpraHOB pAacCTEHHM, >KUBOTHBIX, 4YEJIOBEKa, IPOILIECCOB >KU3HENIEITEIbHOCTH,
MPOTEKAIOIINX B OpraHW3Max pacTeHHUH, )KUBOTHBIX M YEIOBEKA, OMOJIOTHYECKHUX
MPOIIECCOB: 0OMEHa BellecTB (MeTa00Iu3M), MPEBPAIICHUS YHEPTUH, OpOKEHUS,
aBTOTPO(HOTO U TeTepOTPOPHOro TUMOB MUTAHUS, POTOCUHTE3a U XEMOCUHTE3a,
MHUTO3a, M€l03a, raMeToresesa, 3MOpUoOreHes3a, NoCTIMOPHOHAIBHOIO pPa3BUTHS,
Pa3MHOXXEHUS,  WHJIUBUAYAIIbHOTO  pPa3BUTHS  OpraHu3Ma  (OHTOreHe3a),
B3aUMOJICHCTBUS TEHOB, TE€TEPO3UCA, UCKYCCTBEHHOI'O0 0TOOPA;

YMEHUE YCTaHABJIMBATh B3aUMOCBSI3M MEXJYy OpPraHOMJAaMU KIETKH U HUX
(GYHKIUSIMH, CTPOEHHUEM KJIETOK pa3HbIX TKaHeW W UX (QYHKIHUSIMHU, MEXIY
OpraHamMM M CHUCTEMaMU OpPraHOB Yy pAacTEHHM, >KMBOTHBIX MU YEJIOBEKa U HUX
(GYHKIUSMH, MEXY CUCTEMaMH OpPraHoOB W WX (QYHKIUSIMHU, MEXIY d3Tanamu
oOMeHa BENIECTB, dTallaMU KJIETOYHOTO IUKJIA U KU3HEHHBIX [IUKJIOB OPraHU3MOB,
ATanaMu 3MOpPUOHATILHOTO Pa3BUTHUS, T€HOTUIIOM U (peHoTHnoM, (EHOTUIIOM U
(dhakTopaMu cpeabl OOUTAHUS,

YMEHHUE BBISBIISATH OTIMUUTENIbHBIC MPU3HAKKU JKUBBIX CUCTEM, B TOM YHCIIE
pacCTEHU, )KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCHO0JIb30BaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO M CUMBOJUKY JUIsl I0Ka3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIIIL;

YMEHHUE peliaTh OMOJIOrMYECKHE 3a/1aui, BBISIBISTh MPUUUHHO-CIIC/ICTBEHHBIC
CBSI3U MEXK]1Y UCCIIETyEeMbIMU OMOJIOTHYECKUMU MPOIIECCAMHU U SIBIICHUSIMU, J€JaTh
BBIBOJIbI ¥ IPOTHO3bI HA OCHOBAHUHU MOJYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBINOJIHATh JA0OpaTOpHbIE U MpaKTHYECKHE padoThl, COOIIOAATH
npaBuiia rpu padbote ¢ yueOHbIM U 1a00paTOPHBIM 000PY/I0BAHHUEM;

YMEHUE BBIJBUTaTh THUIOTE3bl, MPOBEPSATH UX SKCIEPUMEHTAIbHBIMU
cpeacTBaMu, (HOpMYyIHUpYS IeJb HCCIEIOBAHUS, AHAIM3UPOBATH MOJYYEHHBIE
pe3yAbTaTHI U JieiaTh BEIBOIbI;

YMEHHE YYacTBOBaTh B y4e€OHO-HCCIENOBATENIbCKON paboTe Mo OuoJioruw,
AKOJIOTUM U MEIUIIMHE, MPOBOAMMON Ha 0a3ze IIKOJIbHBIX HAyYHBIX OOIIECTB, W
nyOJIMYHO  TPEACTaBISATh  MOJYYEHHBIE  pe3yJbTaThbl HAa  YYCHUUYECKHX
KOH(EpeHIUAX;

YMEHHE OIEHUBATh AITUYECKUE AaCHEKThl COBPEMEHHBIX HCCIEJOBAHUMA B
obmactu  OWojmoruM W MEOUUUHBI  (KJIOHMPOBAaHHME,  HMCKYCCTBEHHOE
OIIOJJOTBOPEHHUE, HAIMpPaBICHHOE W3MEHEHHE T€HOMa M CO3JjaHHhE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BbIOOp Oynymied npodeccuoHanbHOM
NEeATeNIbHOCTU B 00JlacTh OMOJOTHM, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPUU,
CEJIBCKOr0 XO3SICTBA, MUIEBOW MPOMBIIUICHHOCTH, YIIIYOIsTh MO3HABATEIbHBIN
WHTEpeC, HAMPaBIECHHBIA HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Ipodeccuu u
MPOJOKEHUE OMOJIOTUYECKOr0 O0O0pa3oBaHUsA B OpraHU3alUsX CpeaHEro
po(heCCHOHAIBHOTO U BBICIIIET0 00pa30BaHUS.

[IpeamerHbie pe3ynbTaThl OCBOeHUsI yueOHOro mpenmera «buonorus» B 11
KJlacce NOMKHBI OTPAXKaTh:

chOpMHUPOBAHHOCTh 3HAHUM O MECT€ M POJU OHOJIOTHU B CHCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYyYHOU
KapTUHBl MHpa, B MO3HAHUM 3aKOHOB MPHUPOJBl M PEIICHUH SKOJIOTMYECKUX
npoOJjieM 4YeJIOBEYeCTBAa, a TaKXKe B PEIICHUH BOMPOCOB PAIMOHATBLHOTO
MPUPOJIONOIB30BaHUS, U B (DOPMUPOBAHUU IIEHHOCTHOT'O OTHOILIECHUS K MPUPOJIE,
00I1IeCTBY, YEJIIOBEKY, O BKJIAJ€ POCCUMCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHUE BIAJIETh CHUCTEMOW OHOJOTHYECKUX 3HAHUM, KOTOpas BKIIOYAET
OmpeNesieHns] M TOHUMAHUE CYHIHOCTH OCHOBOIOJIATAIONIUX OHOJIOTHYECKUX
TEPMUHOB M TOHATUU (BHI, dKocHcTeMa, Ouocdepa), OMOIOTHYECKHE TEOPUHU
(aBostornonHas teopus Y. JlapBuHa, CUHTETHYECKAs TEOPHUS BOJIIOIUN), YUCHUS
(A. H. CeBepiioBa — 0 myTsX U HampaBieHusx 3Bontonuu, B.W. Bepuanackoro — o
ouocdepe), 3akoHbl (reHeTmdeckoro paBHoBecus k. Xapau m B. BaiinGepra,
3apopsimieBoro cxonactsa K. M. boapa), mpaBuna (munumyma [O. JluOuxa,
AKOJIOTUYECKON NUpaMuibl 3HEprum), rumnoresbl (runorteza «vupa PHK» V.
['unGepra);

YMEHHUE  BJIAJIETh  OCHOBHBIMH  METOJAaMH  HAy4YHOrO  IIO3HAHWS,
UCIIOIb3YEMbIMH B OMOJIOTUYECKUX HCCIIEI0OBAHUSAX KUBBIX 0OBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOII0JEHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS U
OILICHKH aHTPOIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHbIC NPU3HAKU: BHJIOB, OHOT€OlIEHO30B,
PKOCUCTEM U Ouocdepbl, CTAOUIU3UPYIONIEro, ABUXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO oTOOopa, aJJIONaTPUYECKOTO u CUMITATPUYECKOTO
BUJI000pa30BaHMsl, BIUSIHUS ABMKYIIUX CHJI DBOJIFOIMUA HA T€HO(POH/ MOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpejie OOMTaHUsl, YepelOBaHUsI HANpPaBICHUN
ABOJTIOLIMH, KPYTOBOPOTA BEMIECTB U MOTOKA IHEPTUU B IKOCUCTEMAX;

YMEHUE YyCTaHABIMBAaTh B3aUMOCBS3UM MEXAY MPOIECCAMU SBOJIOINH,
JBIKYIIUMU CUJIAMH aHTPOIIOreHe3a, KOMIIOHEHTaMH PAa3IUYHBIX AKOCHCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHHUE  BBIABISATH  OTJIMUMUTENIbHBIE  MPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUJIOB K Cpejle OOMTaHHS, aOMOTHYECKUX W OMOTHYECKHUX



KOMIIOHEHTOB ~ 3KOCHUCTEM, B3aMMOCBS3€Hl  OpraHu3MOB B  COOOIIECTBAX,
AHTPOIIOT€HHBIX U3MEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHUE WCHO0JIb30BaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO M CUMBOJUKY JUIsl I0Ka3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTAHU3MOB U Cpelibl OOMTaHMUsI, €IUHCTBA
YeJIOBEUYECKUX pac, HEOOXOJMMOCTH COXPaHEHUs MHOrooOpasusi BUJIOB U
AKOCHUCTEM KaK yCJIOBUS COCYILIECTBOBAHUS TPUPOIbI U YEIIOBEUECTBA;

YMEHHUE peliaTh OMOJIOrHYeCKHE 3a/1a4i, BBISIBISTh MPUUYUHHO-CIIC/ICTBEHHBIC
CBSI3U MEXK]1Y UCCIIETyEeMbIMU OMOJIOTHYECKUMU MPOIECCAMHU U SIBIICHUSIMU, J€JIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUHU MOJYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBINOJIHATH JA0OpaTOpHbIE U MpaKTUYECKHe padoThl, COOJI0AATH
npaBuiia Mpu padboTte ¢ yueOHbIM U 1a00paTOPHBIM 000PY/I0BAHHUEM;

YMEHUE BBIJBUTaTh THUIOTE3bl, MPOBEPSATH UX SKCIEPUMEHTAIbHBIMU
cpeacTBaMu, (HOpPMYyIHUPYS IeJb HCCIEIOBAHMS, AHAIM3UPOBATH MOJYYEHHBIE
pEe3yAbTATHI U JieiaTh BEIBOIBI;

YMEHHE YYacTBOBaTh B y4e€OHO-UCCIEIOBATENIbCKON paboTe Mo OuoJioruw,
AKOJIOTUM U MEIMIIMHE, MPOBOAMMON Ha 0a3ze IIKOJIbHBIX HAyYHBIX OOIIECTB, W
nyOJIMYHO  TPEACTaBISATh  IMOJYYEHHBIE  pe3yJbTaThl HAa  YYCHUUYECKHX
KOH(pEpeHIUAX;

yYMEHHUE OIIEHUBATh TUMOTE3bl U TEOPUU O MPOUCXOKICHUM KU3HU, YEeTTOBEKa
M 4YEJIOBEUYECKUX pac, O MPUUYUHAX, MOCIEACTBUSAX M CIOCO0aX MpEeAOoTBpaIleHUs
ro0aIbHBIX M3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BbIOOp Oynymied mnpodeccuoHanbHOM
NeATeNIbHOCTU B 00J1acTH OMOJIOTMH, SKOJIOTHH, IPUPOJOTOIb30BAHUS, METUIIUHBI,
OMOTEXHOJOTUM, TICUXOJOTUM, BETEPUHAPUHU, CEIHCKOTO XO35UCTBa, MHUIIEBOU
MPOMBINIJIEHHOCTH, YTAyOJIATh TO3HABATENbHBIM HHTEPEC, HAMpAaBICHHBIM Ha
OCO3HAHHBIM  BBIOOp  COOTBETCTBYIOIIEH  mpodeccun U MPOJIOHKEHUE
OMoJIOrM4ecKoro oOpa3oBaHUsl B OpraHU3alMsIX CPEAHEro MPOPECCUOHATBHOIO U
BBICIIIETO 00Opa30BaHMUS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuyectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3/ieiioB U TeM (undposbie)
Ne i/m KonTpouabnbie | IlpakTnueckue
NPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesr
1 buoiorus kak Hayka
2 JKuBbie cucTeMbl U UX U3yYEHUE 2
3 buonorus knerkn 0.5
4 XUMHUYECKasi OpraHnu3anus KIETKH 10
5 Crpoenue u GyHKIIUH KICTKU 8 2
6 OOMeH BeIecTB U peBpalleHle YHEPTUU B 9 i
KJIETKE
7 HacnencrBennast unopmanus u 9 0.5
peann3anus €€ B KJIETKe
JKU3HEHHBIN UK KIETKU 6 1
Crpoenue u GyHKIIUN OPraHU3MOB 17 1.5
10 Pa3sMHOXkeHuE U pa3sBUTHE OPraHU3MOB 8 1.5
1 I'enernka — Hayka 0 HACIEACTBEHHOCTH U ) 0.5
M3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTHU HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTU 6 1
14 I'eneruka uenoseka 3 0.5
15 Cenexuust opraHu3MoB 4 1
16 BuoTexHOI0TH U CUHTETHYECKasi OMOJIOTHS 4
17 PezepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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11 KUIACC

KoauvecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieiioB U TeM (undposbie)
Ne i/m Konrtpouabnbie | IlpakTnueckue
NPOrpaMMbI Bcero o0pa3oBaTe/bHbBIE
padoThI padoThI
pecypcsbl
| 3aporK/IeHUE U pa3BUTHE IBOJIIOLUOHHBIX 4
IpeCTaBICHUN B OMOJIOTUH
2 MukposBoatonus U €€ pe3ysbTaThl 14 2
3 MakposBoironus U €€ pe3ysbTaThl 6
[IpoucxoxaeHue U pa3BUTHE )KU3HU Ha
4 15 1.5
3emie
5 [IpoucxosxaeHue 4eoBeKka — aHTPOIIOTEHES 10 1
OKoJIoTusl — HayKa O B3aHMOOTHOILIEHUAX
6 OpraHU3MOB M HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY»Karollen cpenou
Opranusmesl U cpea 0OUTaHHs 1.5
OKoJI0TUs BUJIOB U MOMYJISIIUM 0.5
JKos0THs CO00IIeCTB. DKOJIOTHIECKUE
9 12 0.5
CUCTEMBI
10 Buocdepa — rmobdanpHas s3kocucTemMa
11 UYenosek u OKpyxkaromas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







IHOYPOYHOE INVTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTtpoabHnbie

Bcero
padoThI

IIpakTHYyeckue
padoThI

JlaTta
H3YYeHU S

DJIEKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

buonorus kak KOMIUIEKCHAsI HayKa U Kak
4acTh COBPEMEHHOTO 00IIecTBa

JKuBBIE CHCTEMBI U HX CBOMCTBA

YPOBHeBaSI OopraHu3sanus KUBbIX CUCTCM

Wcropus OTKpHITUS U U3YYEHHUS KIIETKH.
Knerounas teopus

Meroasl MOJIEKYJIIPHOM U KIIETOYHOU
6uonoruu. [IpakTrueckas padota
«M3ydyeHue MeToI0B KIETOYHOH OUOJIOTHH
(xpomarorpadus, anekTpodopes,
muddepeHnnaIbHoe HeHTPUPYTHpOBaHUE,
[TLP)»

0.5

XUMHUYECKUHN COCTaAB KJIETKHU

MuHepanbHbIe BEIECTBA KICTKH, UX
Ouosornyeckas pob

Opranudeckue BEMIeCTBA KIETKH — OCIKH.

Jlaboparopnas pabota «OOHapy)KeHUE
0EITKOB C TOMOIIbIO KAYECTBEHHBIX
peaxkuuin

0.5

CaoiicTBa, knaccupukanus U GyHKIUU
0emKoB




10

Opranndeckue BeIecTBa KIETKU —
YIJIEBObI

11

OpI‘aHI/I‘-IeCKI/Ie BEIICCTBA KIICTKHU —
JIMITU AbI

12

Hyxneunossie kucnotsl. JJHK u PHK.
Jlaboparopnas pabota «lccrnenoanue
HYKJICMHOBBIX KUCIIOT, BBIJICIICHHBIX U3
KJIETOK PA3JIMYHBIX OPraHHU3MOBY

0.5

13

Crpoenue u ¢pynkiun ATO. [pyrue
Hykieosunrpupocdarsl (HTD)

14

CexBenuponanue JJHK. Metoas

T€HOMUKH, TPAHCKPUIITOMUKH, IIPOTEOMUKHU

15

Mertomp! CTPYKTYpHOU OHOJIOTHH

16

Tune! knetok. IIpokapuoTnyeckas KieTka

17

CrpoeHnune 3yKapuoTUYECKOU KIIETKHU.

[Ipaktuyeckas padora «M3yueHue cBONCTB

KJIETOYHOI MeMOpaHbI»

0.5

18

IToBepXHOCTHBIN ammapar KIEeTKH

19

OnHomMeMOpaHHbIE OPTaHOUIBI KIETKH.
[IpakTuyeckas padora «M3yuenue
JIBYDKEHUS [IUTOTIIA3MBI B PACTUTEIBHBIX
KJIETKaX»

0.5

20

HOJIyaBTOHOMHBIe OpraHOUAbI KJICTKH:
MUTOXOHJIpHUH, MnacTuabl. JlabopartopHas
pabora «MccnemoBaHue mia3MoIn3a u
JICTIIIa3MOJIN3a B PACTHTEIIBHBIX KJIETKAX)

0.5

21

HememOpaHHbIe OpraHOU b KJICTKH

22

Crpoenue u GyHKIUH S1pa




23

CpaBHHTEIbHAST XapAKTEPUCTHUKA KIICTOK
aykapuoT. Jlaboparopnas pabota
«M3ydeHne cTpoeHus KIETOK pa3InyHbIX
OPraHU3MOB»

0.5

24

AcCCUMWIISIIMA U AUCCUMMIISIINS — JIBE
CTOpOHBI MeTaboau3ma. Tunsl oOMeHa
BemiecTB. JlJaboparopHas pabota
«M3ydyeHne KaTaIuTHYECKON aKTUBHOCTH
(depMeHTOB (Ha mpUMEpe aMHJIa3bl WIN
KaTasnasbl)»

25

DepMEeHTaTUBHBIN XapaKTep pPeakLui
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
paboTa «M3yuyenue pepMEeHTaTUBHOTO
paciiernieHus mepoKcua BOA0poia B
PaCTUTENBHBIX U )KUBOTHBIX KIIETKAX)

0.5

26

Bbenku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

27

ABTOTpO(DHBIH THIT 0OMEHa BelecTB

28

dorocuntes

29

Xemocunres. Jlaboparopras pabota
«CpaBHeHHE MPOIIECCOB POTOCHHTE3A U
XEMOCHHTE32)

0.5

30

AnHa’poOHBIC OpraHu3Mbl. Bubl OposkeHu .
Jlaboparopnas pabota «CpaBHEeHHE
MPOIIECCOB OPOKEHUS U IBIXaHUS

31

AdpoOHBIEC OpTraHU3MBbI. JTaIBI
JHEPreTHIecKoro ooMeHa

32

DHeprust MeMOPaHHOTO TPaJUCHTA
npoToHOB. Cunte3 AT®: paboTa




npoToHHOU AT®-cuHTa3bI

33 Peakuuu MaTpu4HOro CUHTE3a
34 Tpanckpunuus — matpuusblii cuate3 PHK
35 Tpancsiius u e€ 3Tanbl
36 KoaupoBanue amunokucnot. Posb
pubocom B OuocuHTE3e Oenka
37 Opranuzanys reHoMa y IpoKapHoT
JYKapHOT
o MonekyssipHble MEXaHU3MBbI SKCIIPECCHH
TeHOB y 9YKapuoT
Bupycsl — BHEKIeTOUHBIE ()OPMBI KU3HU U
39 obnuraTHble napasutel. [IpakTnyeckas 0.5
pabota «Co3anue MoIeIH BUPYCa»
40 BupycHsie 3a601eBaHus 4enoBeKa,
JKUBOTHBIX, pAaCTCHUN
41 HanortexHosioruu B OMOJIOTHH U METUIIHE
42 JKU3HEHHBIN UK KIETKU
43 Matpuunslii cunares JIHK
Xpomocowmsl. JlabopaTopHast paboTta
44 «M3ydyeHre XpOMOCOM Ha TOTOBBIX 0.5
MHUKpOIpenapaTax»
45 JleneHue KJIeTKH — MHUTO3
Tumns! kietok. KaproknHes 1 IUTOKHHE3.
46 JlaGopatopHnas pabora «Habmonenue 0.5
MHUTO32 B KJI€TKaX KOHYHMKA KOPEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpENapaTax)»
47 Perynsuust »KU3HEHHOTO IIUKJIA KIETOK




48

Opranusm Kak eIMHOE 1IEeJI0e

Txanu pacrenuii. Jlaboparopnas pabota

49 . 3 0.5
«M3yuyenue TkaHel pacTeHUN
TkaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaGopatopHnas pabora «3yueHne TkaHe 0.5
KHBOTHBIX)»
Opransl. Cucremsl opranos. JlabopaTtopHas

51 paboTa «3ydyeHue opraHoB BETKOBOTO 0.5
pacTeHus»

52 Onopa Tena opraHu3MoB

53 JIBuKEHNE OpraHu3MOB

54 [Iutanue opraHu3MoB

55 [MuTanue NO3BOHOYHBIX KUBOTHBIX.
[InmeBapurtenbHas cucTeMa 4eI0BeKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue Mo3BOHOYHBIX )KMBOTHBIX U
YenoBeKa

58 TpaHcHopT BEIECTB y OPraHU3MOB

59 KpoBeHocHasl cuctema o3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

60 Boinenenue y opranuzMoB

61 3amuTa y OpraHu3MoB

62 HNMmyHHas cucrema denoBeka

63 PaznpaxxumMocTh U peryisinus y
OpraHu3MOB

64 I'ymopanbHas peryasius 1 SHI0KPUHHAS

CHUCTEMA )XMBOTHBIX U YCJIOBCKa




65

DopMBbI pa3MHOKEHUS OPTAHU3MOB

66

ITonoBoe pa3mMHO)KEHME

67

Meios

68

I'amerorenes. OOpa3zoBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHast pabota
«M3yueHne cTpoeHHs TOJIOBBIX KIETOK Ha
TOTOBBIX MUKpPOIIpETapaTax»»

0.5

69

NunuBuayanbHOE pa3sBUTHE OPraHU3MOB —
OHTOI'€HE3

70

3akiajka OpraHoB U TKaHEH U3
3apOAbIIICBBIX JINCTKOB

71

Poctu PAa3BUTHUC ) KUBOTHLIX.
Jlaboparopnas paboTa «BbIsBICHHE
NIPU3HAKOB CXOJICTBA 3aPOIbIIICH
IIO3BOHOYHBIX KUBOTHBIX»

0.5

72

Pa3sMHOXkeHUE U pa3BUTHE PACTCHUMN.
Jlaboparopnas pabota «CTpoeHHE OpraHoOB
Pa3MHOKEHHSI BBICIIUX PACTCHUID

0.5

73

I/ICTOpI/ISI CTAHOBJICHUS U PA3BUTHUA
TCHCTUKHN KaK HAYKU

74

OCHOBHBIE IOHSITHS ¥ CUMBOJIBI T€HETUKU.
Jlaboparopnas pabota «JIpo3oduia kak
00BEKT T€HETUYCCKUX UCCIICAOBAHUI

0.5

75

3aKOHOMEPHOCTH HACIIEIOBaHUS
pU3HAKOB. MOHOTHOpUIHOE
ckpeuruBanue. [Ipaktuueckas padora
"H3yueHne pe3ynbTaToB MOHOTHOPUIHOTO
CKpeUIMBaHMs y Jp030PHIIbI"

0.5




]_[I/ITOJIOI‘I/I‘-IGCKI/IG OCHOBEI MOHOI‘I/I6pI/II[HOI‘O

76 1
CKpELIMBaHMS
77 Amnanusupyrouiee ckpeniuBanue. Henomnnoe 1
JOMUHHUPOBaHHE
JlurubpunHoe cKpeniuBaHue.
78 [IpakTuyeckas padora «M3ydyenue | 0.5
pe3yabTaTOB AUTHOPUIHOTO CKPEIIMBAHUS '
y Ip030(HIIBD»
79 [uTonoruuecknue OCHOBBI JUTHOPHIHOTO 1
CKpELIMBaHHS
80 CueneHHOe HaclleJOBaHUE ITPU3HAKOB 1
81 XpOoMOCOMHasl TEOpUS HACIEACTBEHHOCTU 1
82 I'enernka nona 1
83 I'eHoTun Kak LEIOCTHAs CUCTEMA 1
24 I'eneTnyeckuii KOHTPOJIb Pa3BUTHUS 1
pacTeHuil, KUBOTHBIX U YeJIOBEKa
25 H3MeHunBOCTh pU3HAKOB. BUbl 1
U3MEHYHUBOCTH
86 Mo mdukanoHHast U3MEHYUBOCTb 1
BapuauvonHslli psia U BapUallMOHHAs
kpuBas. JlabopaTopHas pabora
27 «HMccnenoBanre 3aKOHOMEPHOCTEN | 0.5
MO (UKAITTOHHON N3MEHUYNBOCTH. '
[TocTpoenue BapuallMOHHOTO psiaa U
BAPUALIMOHHON KPUBOI»
28 I'eHoTHIIMYECKAs N3MEHYHUBOCTb. |
Kom0OuHaTuBHast ©3MEHYMBOCTD
89 MyrannoHHasi ”3MEHYUBOCTb. 1 0.5




[IpakTuyeckas padora «Myranuu y
Ipo30(duisl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

3aKOHOMEPHOCTH MYTAIMOHHOTO IPOIIecca.
ONUIreHeTHKa U SITUTeHOMHKA

91

I'eneruka yenoBeka. [IpakTudeckas padora
«CocTaBjeHue U aHaJIU3 POJIOCIOBHOM»

0.5

92

Mertoabl METUITMHCKON T€HETUKHU

93

3HaquI/Ie MeI[HHHHCKOﬁ T'CHCTHUKU B
HpeI[OTBpaH_[eHI/II/I N JICYCHHUHU I'CHCTHUYCCKUX
3200JIEBAaHUN YeJIOBEKA

94

OCHOBHBIE IOHSITUS CCJICKIINU.
Jlaboparopnas pabota «3yueHnue copTos
KYJIbTYPHBIX paCTeHI/Iﬁ " IopoJ JOMAIIHUX
KHUBOTHBIX»

0.5

95

MeTomp! CENeKIIMOHHONW PaOOTHI.
Jlaboparopnas pabota «3ydeHne MeTo10B
CEJICKLIUN PACTECHUN»

0.5

96

JlocTixeHus ceNeKUU pacTeHn U
xKUBOTHBIX. [IpakTuyeckas pabora
«IIpuBUBKa pacTeHUID»

97

CoxpaHeHue, U3y4eHHe U UCTIOIb30BAHNE
TEHETUYECKUX PECYPCOB

98

BuoTexHoI0THA KaK HayKa U OTPACib
npousBojcTBa. [IpakTuyeckas padora
«M3yuenne 00beKTOB OMOTEXHOIOT U

0.5

99

OCHOBHbBIC HANPaABJICHUS CHHTETHUECKOU
onoJIoruu




100 XpOMOCOMHasl U T€HHAs1 HHXEHEepUs

101 Menunuackue OMOTEXHOJIOTUA

100 PesepsHb1i ypok. [ToBTOpEHME,

0000111eHHE, CUCTEMATHU3aLMs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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13.5




11 KUIACC

KoanuectBo 4acon DJIeKTPOHHbIE
Ne aTa 1 BbI
/i Tema ypoka Beero Kontpoabsnbie | IIpakTnueckue iyqennﬂ :)lﬁ]()l;l;((IBaTeenbnme
padoThI padoThI pecypest
1 OpomounonHas Teopus Y. JlapuHa 1
5 JBHKyIIMe CUIIBI HBOJIFOLUU BUIOB 110 Y. 1
HapBuny
3 Boprba 3a cymecTBoBaHNE, €CTECTBEHHBIH 1
U MCKYCCTBEHHBIH 0TOOp
4 DOopMUPOBAHUE CUHTETHYECKON TEOPUU 1
ABOJIIOLIMH
5 DTanbl 3BOJIIOLUOHHOTO IIpoliecca: 1
MHUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
6 [Honmymnsanus — snemeHTapHas eAUHULIA 1
ABOJIIOLIMH
3aKOH reHETHYECKOro paBHOBecus JIx.
. Xapnu, B. Baiin6epra. Jlabopatopras 1 0.5
paboTta «BbIsiBIeHHE U3MEHUYNBOCTHU Y '
0co0eit 0JTHOTO BUIa»
8 OneMeHTapHbIe (PaKTOPHI ABOJIOIUU 1
9 D ekt ocnoBarens. DPpdexr i
OYTBUIOYHOTO TOpPJIBIIIKA
10 Murpanuu. M301s1uu nomyIsiui: 1

reorpaduueckas, OHOIOruIecKast

11

EctecTBenHbIi 0TOOp — HAINPaBISAIOMINN
(axTop 3BOJIIOLUU




12

[TonoBoit oT60p

13

[Tpucnoco6aeHHOCTh OPraHU3MOB KaK
Pe3yabTaT MUKPOIBOJIIOIHH.
Jlaboparopnas pabota «3yuenue
apoMop(}030B U UANOAAANITAIIUHN Y
pacTeHui U ) KUBOTHBIX)

0.5

14

[Tpumeps! npuUCIOCOOICHUH Y OpraHU3MOB:

Mopdororuueckue, GU3HOIOTHUECKHUE,
OHMOXMMHUYECKHUE, IOBEICHUYECKHUE.
Jlaboparopnas pabota «IIpucrnocobnenus
OPraHU3MOB M UX OTHOCHUTEIIbHAS
1eJ1eCO00Pa3HOCTh)»

0.5

15

Bupn, ero xpurepuu u CTpykrypa.
Jlaboparopnas pabota «CpaBHEHUE BUIOB
110 MOP(OJIOTHYECKOMY KPUTEPUIO»

0.5

16

Crpykrypa Buzia

17

Bunoob6pa3oBanue kKak pe3yabTar
MHUKPO3BOIIOLUN

18

CBs3b MUKPOS3BOJIIOIHUU U STTHUACMHUOJIOTHN

19

Makpoasomronus. [lameonTonornueckue
MCTOAbI U3YUCHUA 3BOJTIOIIUN

20

Buoreorpaduueckne METOIbI U3ydEHUS
HBOJIIOLUU

21

OMOpHOJIOTHYECKUE U CPABHUTEIIBHO-
MOP(HOJIOTHUECKUE METO bl U3yUCHHUS
HBOJIIOLUH

22

MonekyIapHO-T€HETUUECKUE,
OMOXMMUYECKHE U MaTeMaTUYEeCKHe




MCTOAbI U3YUCHUA 3BOJIIOIIUN

23 OO01re 3aKOHOMEPHOCTH BOJTIOIHH
24 AnantuBHas paauanus. HepaBHOMEpHOCTh
TEMIIOB JBOJIIOIIIH
’5 Hay4nble runotesbl porCX0K ICHHS
YKU3HU Ha 3emiie
2% JloHay4HbIe NIPeICTaBICHHS O 3aPOKICHUN
KU3ZHU
27 OCHOBHBIE ATaITbl HEOPraHNYECKOM
HBOJIIOLIH
28 ['unoressl 3apoXkACHUS KUZHU
Wcropus 3emin 1 MeTOABI €€ U3YUEHHUS.
29 Jlaboparopnas pabota «3ydenue u
OTIMCaHHNE NCKOIIAEMBIX OCTATKOB APEBHHUX 0.5
OpPTraHUu3MOB»
30 HauanbHbie 3Tansl opraHun4ecKkoin
HBOJIIOLIH
31 OBOJIIOLUS DYKapHOT
OCHOBHBIE 3TaIbl 3BOJIIOLUU
0 pactutenbHoro Mupa. Ilpaktudeckas
pabora «M3yduenue ocobeHHOCTEH 0.5
CTPOCHHUS PACTCHUN Pa3HBIX OTAETIOBY»
13 OCHOBHBI€ 3TaIbl BOJIIOLUH KUBOTHOTO
Mupa
DBoIoNNs )KUBOTHBIX. [IpakTiueckas
34 pabora «M3yduenue ocobeHHOCTEH 0.5
CTPOCHHUS IO3BOHOYHBIX KHBOTHBIX)»
35 Pa3BuTue xn3HM Ha 3eMiie 1o paM U




nepuoaam

MaccoBrie BBIMUPAHUSA — 3KOJIOTUYCCKUC

36 KPHU3UCHI MPOLLIOrO

37 CoBpeMeHHBI IKOJIOTHYECKUI KPU3HUC, ETO
0COOEHHOCTH

n CoBpemeHHast cucTeMa OpraHuYECKOro
IPOLIOTO

39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI
OpraHu3MOB

40 AHTpOIIOJIOTHSI — HayKa O YEJIOBEKE

41 PasButue npencrasiaeHui o
IIPOUCXOXKACHUN YEIIOBEKA
Mecro 4enoBeka B cucTeMe
opranndeckoro mupa. Jlaboparopnas

42 paboTa «M3yuyenue ocobeHHOCTEH 0.5
CTPOEHUS CKEJIETa YEJIOBEKA, CBA3AHHBIX C
IPSIMOXOKICHUEM)

43 JIBrKyIME CUIIBI aHTPOIIOTEHE3a

44 CooTHoIIeHHE OMOJIOTUYECKIX U
COLIMABHBIX (JAaKTOPOB B aHTPOIIOTCHE3E

45 OCHOBHBIE CTaJNHU AHTPOTIOTEHE3a

46 [TaneoreneTnka u najaeoreHOMUKA

47 OBOJIIOLMS COBPEMEHHOTO YEIOBEKA
UYenoseueckue pacsl. [Ipaktuueckast

48 pabora «M3y4eHne SIKOITOTHIECKUX 0.5
aJanTalnui YeaoBeKay

49 Me:xancuuninHapHble METOIbI

AQHTPOIOJIOTUU




50

3apoxKaeHUE U pa3BUTUE FKOJIOTUU

Mertonsl 3konoruu. JJaboparopuas pabota

51 «3ydyeHne MeToI0B 3KOJOTUUECKHUX 1 0.5
UCCIIEI0BAHUI

5 3Ha4YeHHE SKOJOTMUECKUX 3HAHUH IS i
YenoBeKa

53 Okosoruyeckue HakTopsl 1
AbuoTtnueckue Gaxkropbl. CBeT Kak

54 sKoJoruueckuit paxrop. JlaboparopHas 1 0.5
paboTa «BrlsiBIeHHE TPUCHIOCOOTICHUI '
OPraHU3MOB K BIIMSIHUIO CBETa»
Abuotnueckue gaxkropsl. Temneparypa
KaK 9KOJIOTUYECKUN (aKTop.

55 Jlaboparopnas pabota «BbIsBIcHME 1 0.5
PUCHIOCOOICHUN OPraHU3MOB K BITUSHHIO
TeMIepaTypb»
AbuoTtnueckue Gpaxkropbl. BnaxxHocTh Kak

56 sKoJioruueckuit paxrop. JlaboparopHas 1 0.5
pabora «AHATOMHYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTAHUS»

57 Cpenpl oOuTaHUSI OPTaHU3MOB 1

58 buonorunueckue puTmbl 1

59 XKuznenHsle GOpPMbI OPraHU3MOB 1

60 BuoTtnueckue Gpakropsl 1
3HavyeHne OMOTUYECKUX B3aUMOJICHCTBUI

61 JUIsl CyHIECTBOBAHUS OPraHU3MOB B Cpelie 1
oOuTaHus

62 DKOJIOTUYECKHE XapaKTEPUCTUKU 1




nomyJaanuu

OCHOBHBIE TTOKa3aTeIIN 11(02147215:000707

63 YUCJIEHHOCTb, INIOTHOCTh, BO3PACTHAS U
H0JIOBasi CTPYKTypa
OCHOBHBIE IOKA3aTEIH MOMYJISAUH:

64 pPOXKAAEMOCTb, IPUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPALTUH

65 OKoJioru4eckasi CTpyKTypa Monmyssuu

66 JlnHamMuKa NOMyJISILNU U €€ perysuus

67 KpuBsie pocTa 4MCICHHOCTH MOMYIISALINY.
KpuBble BbIKUBaHUS
DKOJIOTHYECKAs] HUIIIA BUA.

68 Jlaboparopnas pabota «IIpucnocobnenus 0.5
CeMsIH pacTEHHUH K pacCelIeHuIo»

69 Bun kak cucrema nonynsuuii

70 3aKOHOMEPHOCTH MOBECHUS U MUTPALIUI
AKHUBOTHBIX

71 Coo011ecTBO OpraHu3MOB — OHUOIIEHO3

72 OKocucreMa Kak OTKpbITasi CUCTEMA

7 KpyroBopoT BemecTB v MOTOK SHEPTHU B
IKOCUCTEME

74 OcHOBHBIE IOKA3aTENIN YIKOCUCTEMBI

75 DKOJIOTUYECKHE MUPAMUIBI

76 W3meneHust cooOIecTB — CYKIECCUU

77 [IpupoHbIe 3KOCUCTEMBI. DKOCHCTEMBI
03€ep U peK. DKOCUCTEMBI MOPEl 1 OKEaHOB

78 [Ipupoanbie 3KOCUCTEMBI. DKOCHUCTEMBI




TYHJP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOT€HHBIE HKOCUCTEMBI

20 Ypboakocucremsl. [Ipaktudeckast pabora
«M3ydenue u onrcanue ypo0IKOCUCTEMBI) 0.5
3aKOHOMEPHOCTH (POPMUPOBAHHUS

81 OCHOBHBIX B3aUMOJCUCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3ACUCTBUS 3arpsA3HEHUN

2 pa3HBIX TUTIOB HA CyOOPraHU3MEHHOM,
OpPraHu3MEHHOM, MOMYJISIIUOHHOM U
HKOCHCTEMHOM YPOBHSIX

23 buocdepa — obmiernnanerapHast 0001049Ka
3emun

84 VYuenue B. U. Bepnajckoro o 6uocdepe

25 3aKOHOMEPHOCTH CYILIECTBOBAHMUS
o6uocdepsl

26 KpyroBopoTsl BemiecTs u
OMOTCOXUMHUYECKUE ITUKIIBI

27 3oHanbHOCTH Orocdepsl. OCHOBHBIE
OUOMBI CyIIN

88 YcroitunBocTh 6Hocheps

89 OKOJIOTUYECKHE KPU3UCHI U UX TPUUUHBI

90 BosneiictBue uenoBeka Ha 6nocdepy

91 AHTpPOIIOTEHHOE BO3/IEHICTBUE HA
PaCTUTEIBHBIN U )KUBOTHBIA MUDP

92 Oxpana npupoipl

93 OcHOBHBIE IPUHLIUIIBI YCTOHYUBOTO




Pa3sBUTHUA YCTIOBCUCCTBA U TPHUPOAbI

PanmonanbsHO€ MpUpOAONOJIB30BAHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pa3zHooOpasus 3eMiau

95 O6061enne no Teme «MUKPOIBOIIOLUS U i
€€ pe3yabTaThD)

96 O60611eHme 1o TeMe «MaKpoIBOJIIOLUS U i
€€ pe3yabTaThD)

97 O606menue o teme «IIpoucxoxaenue u i
pa3BUTHE KU3HU HA 3eMJIe»

08 O6061enue o teme «IIpoucxoxeHue i
YeJI0BeKa — aHTPOTIOTECHE3)»

99 O6o00611eHme 10 TeMe «DKOJIOTUS — HayKa O 1
B3aUMOOTHOIICHUSIX OPTaHU3MOB)

100 O606menne no Teme «OpraHu3Mel U cpesia 1
obuTaHus»

101 O600611eHme 10 TeMe «DKOJIOTUS BUJIOB U i
MIOITYJISIU D)

102 O606menne o teme «buocepa — i

riio0ajgbHasg AKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

7.5







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3BATEJIBHBIE YUYEBHBIE MATEPHUAJIBI 1JIs1 YYEHUKA

* buonorus. buonorundeckue cucremsl u npoiieccol, 10 kmacc/ Tepemos A.B.,
ITerpocoBa P.A., O611ecTBO ¢ orpaHM4YeHHON 0TBETCTBEHHOCTHIO «MOL]
MHEMO3HA»»

* buonorus. buonornueckue cucremsl u mporiecchl, 11 kimacc/ Tepemor A.B.,

ITerpocoBa P.A., O61iecTBO ¢ orpaHM4YeHHON 0TBETCTBEHHOCTHIO «MOL]

MHEMO3HNHA»

METOANYECKUE MATEPUAJIBI JJISA YUUTEJIA
MULTIMEDIA — noanepxka kypca «O01iast OMoaorus»;
* JlJabopatopus KJIIETKA; Meroandeckue matepuansl: COOpHUK HOPMATUBHBIX

nokymeHToB. buonorus /Coct. 3.J1. JInenpos, A. I,

ApkanseB. — M.: [Ipoda, 2010

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

npeca catoB B MHTEPHETE

www.bio.lseptember.ru - razeta «buonorusy - npunoxeHue K «1 ceHTaOps»
www.bio.nature.ru - Hay4YHble HOBOCTH OHOJIOTHU

www.edios.ru - Di0c - HEHTp AUCTAHIIMOHHOTO 00pa30BaHUs

www.km.ru/education - YueOHble MaTepuaisl U ciioBapu Ha caiite «Kupumn u



Medonnit» http://school-collection.edu.ru Enqunast komnexkuus nuppoBbIx
00pa3oBaTEIbHBIX
pecypcos. http://window.edu.ru/ EnrHoe okHO nocTyna kK o0pa3oBaTesibHbIM

pecypcam






