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MOSACHUTEJIbBHASA 3AIINCKA

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

YueOuslii npeamer «buonorusiy yrayo6nénnoro ypoBHs usydenust (10—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoU oOnactu «EctecTBeHHO-
HayuHble TmpeameTb». CormacHo mnonoxkeHusM @OIOC COO mnpodunibHbIe
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
muddepeHnmanmu  00ydeHUST Ha YPOBHE CpEAHEro oO0Iero oOpa3oBaHUS U
MPU3BAaHbl 00ECMEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01uM, cpeHUM NpodhecCUOHATBHBIM U BBICIIUM 00pa3oBaHueM. B To xe Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEILHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C NpodopUeHTaIeld OO0ydJaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIaCTH HAay4YHOI'O 3HaHWS, CBA3AHHOIO C OHMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
Heau M 3aJadax HM3ydeHus ydyeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, ONpeaesieT 00s13aTesIbHOE (MHBAPUAHTHOE) MTPEAMETHOE COZep KaHue, €ro
CTPYKTYpUpPOBAaHHME [0 pas3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIeA0BATeIbHOCTh WM3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOro mpolecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YEHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  MOCJIEAYIOIMIEe pa3BUTHE  OMOJOTUYECKUX  3HAHUH,
OpPUCHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTAaBICHUNH O 370pOBOM 00Opasze >XKHU3HHU, Ha
BOCIHUTaHUE OEpPEKHOTO0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTMM TakKKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOrO MpenMeTra
«buonorusiy B peamuzanuu  TpedoBanuit PIOC COO Kk TMIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTartaM OOy4YeHHS U B
GbopMUPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOM  JEATEIbHOCTU
oOyJaromuxcss MO OCBOCHHUIO COAEpX aHHUs OHOJIOTMYECKOro 0Opa3oBaHUs Ha
YpOBHE cpeaHero o01iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopasoBaHUs
3aBepiIaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimidpeHie U yriayOslieHne 3HaHUWd OOydYaroIIMXCsl O KMBOW MPHUPOJAE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOW OHOJOrMu, 3MOPHOJOTMHA W OHOJIOTMU Ppa3BUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIriIyOJI€HHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYAIOIIUXCS K TMOCIEAYIOIIEMY IOJIYyYEHUIO
Ouosiornyeckoro  oOpa3oBaHuMs B  By3aX M OpraHM3alMsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanus. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eioB OMOJIOTMM HAa YPOBHE OCHOBHOTO
obmiero oopazoBanus, B 10—11 kiaccax 3TH 3HaHUA TMOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOjeHbl OHMOJIOTMYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpu0ax, OakTepHsiX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKHE CBEIEHUS IPUKIIATHOTO U TIOUCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUMA C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, TOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKY, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammbl 1o ydyeOHOMYy mnpeamery "buosorus" orpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBI MOAXOABI K HU3YYEHHUIO OHOJIOTHUH.
CoryacHO UM, MU3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMN OPraHUYECKOro MUpa Ha 3emie,
COXpaHEHHUsi OMOJOrMYeCKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrMH, SMOpPHOJIOTUU U
OMOJNIOTHM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMU U CHUHTETHUYECKOM
OMOJIOTMH, aKTyalM3UPYIOTCS 3HaHUS OO0y4arolmuxcs Mo OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs 3BOJIOLHMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
O0Oy4JaroIMMHUCs OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBUJI,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOToo0pa3uM M OCOOCHHOCTSX KJIETKH, OpraHu3ma, IOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aclleKTax OMoJIornyeckux 3HaHui. s
pa3BUTHS M TOJAJEpKaHUS HHTepeca OOydaromMxcsd K OHOJOTMM Hapsiay co
3HAYUTEIBbHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuaa B COAEPKaHUM MPOTPaMMBbl
no OHMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM uiau MHOW oOjacTu OMOJIOTHH, BKJIAIOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb u3yuenus: yueOHoro npenmera «buonorus» Ha yriyOiaEHHOM ypOBHE —
OBIIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM pa3HOTO paHra © NpUOOpETeHHE YMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OHoOJIoTHEH, WiIM K BBIOOpPY
y4eOHOT0 3aBeICHUSA I MIPOIOJIKEHHSI OMOIOTUYECKOTO 00pa30BaHusI.

JlocTmxenne 1enu uU3ydeHus ydeOHoro mpeamera «buomorus» Ha
yIi1yOIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIENYIOIIMX 3aa4:

OCBOEHHUE OOYYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBuiax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIE0BAaHUSAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIMXCSd C METOJAAMH IIO3HAHHS >KUBOW MPUPOJBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pa3BUTHS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MAaJ€OHTOJIOTHUH,
HKOJIOTUM);  METOJJaMHU  CaMOCTOSITEIbHOIO  IPOBENEHUS  OMOJOTMYECKUX
UCCIEeNOBaHU B JjabopaTtopum M B mpupoje (HaOIoJaeHue, H3MEpEHue,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaZIcHUE OOyYaloIMMHUCS YMEHHUSIMU: CAMOCTOATEIBHO  HaXOJHWTb,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOTMUYECKYI0 HH(QOPMAIMIO; T0JIb30BATHCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeIOBEYECTBA; OLIEHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH 10
OTHOILIEHUIO K OKpYXarolled NpupogHON cpene, COOCTBEHHOMY 3J0POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBaTH W COOMIOJATH  MEPBI
npoPHIaKTUKA UH(QEKIIMOHHBIX 3a00J€BaHUl, MpaBUiIa MOBEACHUS B MPUPOJE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepH30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OHOJIOTUH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEN
B IMpoIleCCe€ 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MpOOJIeMaMH, METOJ0JIOrHuei
OMOJIOTHYECKOT0o UCCJIEI0BAHMS, IIPOBEICHHUSI AKCIIEPUMEHTAIILHBIX
UCCIIEIOBaHUM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOAEIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MIPOIIECCOB;



BOCIIUTAHUE y 00YJaIONUXCsl IICHHOCTHOTO OTHOIICHMSI K )KUBOW TIPHUPOJIE B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (POPMHPOBAHUE DKOJIOTHUCCKOM,
TEHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B palMOHAJIBLHOM
MPUPOOIIOIL30BaHNN (COOJIO/ICHNE TPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, IKOCUCTEM, Onocheprl), COXpaHEHUH COOCTBEHHOTO 370POBBS U 3I0POBHS
OKpYXXaloIUX  Jrojie  (coOmromeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATENbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHU€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  0OydYarolMMUCH
WHIUBUTy aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocJeytonemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTYyJIbHBIMU HHTEPECAaMH M IIOTPEOHOCTSIMH PETHOHA.

OO11ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHWOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE cpeiHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 kitacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezelo).

OT60p opraHu3anMoHHBIX (OPM, METOJIOB M CPEACTB OOyYeHHUsS OHUOJOTUH
OCYIIECTBIISETCS ¢ YIETOM CHEIU(UKU €ro COJASp)KaHWs W HaMpaBJICHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOTOo 00pa3oBaHMsI B OpraHU3ANMSIX  CPEIHETO
po(eCCUOHANIBEHOTO U BBICIIETO 00pa30BaHUsI.

O0s13aTeIbHBIM YCIIOBHEM MPU O0YYEHUU OHMOJIOTUM Ha yriyOJIEHHOM YpOBHE
SBJIIETCSI TIPOBEJIEHUE JTA0OPATOPHBIX M TpakTUdYeckux padot. Taxxke ydactue
OOy4JaroIMXcs B BBIMOJTHCHUH MPOSKTHBIX M YYEOHO-MCCIIEIOBATEIHLCKUX PaldoT,
TEMaTHKa KOTOPBIX OMPEICIASTCS ydUTEJIeM Ha OCHOBE HMCIOIIHUXCS
MaTepUATbHO-TEXHUYECKUX PECYpCOB M  MECTHBIX MPHUPOIHBIX  YCIOBHUHU.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopus pa3BuTHs
Owosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

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

JleMoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. [dapBuH,
VY. TI'apgeii, I'. Menaens, B. U. Bepuaackuit, U. 11. [Tasnos, U. . Meunukos, H.
. Baunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4Y€HHUE

JKuBble cucTteMbl Kak mOpeaMer u3ydyeHus Ouonoruu. CBOMCTBA KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTb M YIOPSAIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHM oOpraHusaly SKUBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHBIH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUA0BOM, 3KOCUCTEMHBIN
(Ouoreouenotuveckuit), oOuochepusiii. Ilpoueccel, Hpoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKWM3HB Kak (opMa CyIIecCTBOBAHUS
Marepun. Hayku, nuzyyaroniye >kMBbl€ CUCTEMBI Ha PA3HBIX YPOBHIX OpraHU3alUu.

N3yuyenue xuBbIX cucteM. MeTonsl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMAaTH3alvs, MeTaaHanu3. I lonarue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. [InaHupoBanue skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HynmeBas runotesa. [loHsitue BHIOOpKU U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux pgaHHBIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaX€HUS pe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JleMmoHcTpanuu



Tabmupt u cxeMbl: «OCHOBHBIE TpPHU3HAKU KHU3HUY, «buomornyeckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU TTPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  O0OpydOBaHME  JUIsi  IPOBEICHUSA
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB TpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Kimetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBaHH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHOHN KJIETOUHOM
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢huxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvnoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOLOB MUKPOCKOIIUI.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHUKpPOINpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KIETOK.

IIpakTuyeckas padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomatorpadusi, saekrpodopes, auddepeHmaIbHoe IEHTPUGYTUPOBAHUE,
IT11P)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHUYECKHIM COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMHUKPOIIJIEMEHTHI.
Bozma u e€ posb Kak pacTBOPHUTENA, pEeareHTra, yd4acTue B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyssiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
posb. Posib KAaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKHA. buonornueckue mnoiauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypbl GenkoBoi Moinekysnbl. [lepBuunas
CTpyKTypa Oenka, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamnus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornyeckue Qpynkuun 0enkoB. /Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, TMCaXapu/ibl, OJUTOcCaxapybl U MOJUCAXapPU/IbI.
OOmuit  mnaH CcTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununel. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoiunuasl, BOCKH, cTepounbl. buonornueckue QyHKIUU
aunuoB. OO1Me cBoWCTBa OMOJOTHYECKIX MEMOpaH — TEKYUYEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

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

Crpoenune monekynbl AT®. Makpospruueckue cBsizsu B Moliekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCUMKU, UX (DYHKIIUH B
Kietke. /J[pyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJEKyd. Mooenuposanue
CMPYKmMypsl U QYHKYUL OUOMONIEKYN U UX Komniekcos. Komnviomephwiii ouzaun u
Opeanuyeckull cuHme3s OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptpertsr: JI. [Tomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

[unarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXHUBOU
npupoze», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BOJb», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBON MOJIEKYJb», «CTpoeHHue MOJEKYI
yrieBoaoBy», «CTpoeHre MoJieKyn JHUnuaoB», «HyKIEeMHOBBIE KHUCIOTBD»,
«Ctpoenue Monekyasl ATO».

OO0opynoBaHHE: XUMUYECKAs TOCYIa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHUE OCJIIKOB C TMOMOIIbIO Ka4€CTBEHHBIX
pEeaKIUii».

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GyHKUNH KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATIBLHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpokapruoTHIECKOM KiteTku. Kinetounas cteHka OakTepuil 1 apxen.
Oco0eHHOCTH CTpOEHUS] TEeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB uyepe3 IMIa3MaTHUYECKYI0 MEMOpaHy: MacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIN (NEPBUUHBIA W BTOPHUHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocth meMOpanbl. PabGoTta HaTpuii-
KaJIMEBOI'O0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[Huromna3zma. [{urozomns. [utockener. JIBuxkenue nuromiazMbl. OpraHoOUIbI
kieTkd. OnHoMeMOpaHHbIE OPraHoubl KIETKU: HHAOIUIa3MAaTHYecKash CeTh
(OIIC), anmapar I'onpmku, JTU30COMBI, UX CTpoeHHE M (YHKIUHU. B3anmocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [7maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukyinyM. CekpetopHas QyHkuus anmnapata ['onsmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBI  KJIETKM:  MHUTOXOHJPHUHM,  IUJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuu u naacmuod. Cumouozenes (K.C. Mepeosickoeckuil,
JI. Mapeynuc). Ctpoenue U (PyHKIUMHM MHUTOXOHIpuM u miactul. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHBIE  IUIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOIIACThI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouabl kieTku CTpoeHue M PyHKIUHM HEMEMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE — KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Kietouynsrit
ueHtp. CrpoeHMe U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposamnmvie ¢ MuKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enxku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuuu. SneprHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /J{uHamuka s0epHoUu 00010uKku 6 mumose. Aoephbiil
Mparcnopm.

Kiierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUuOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KiIeTKm», «CTpoeHHe
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTKku», «CtpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

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

JlaGopaTopnass pabora «l3ydyeHue CTpOEHUS] KIETOK Pa3IUYHBIX
OpTaHHU3MOB).

IpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MoONIM3a W JAEIUIA3MOJIU3a B
PACTUTEIIbHBIX KIIETKaX».

IIpakTuuyeckass padora  «l3ydyeHue  JBWKEHHS  UWTOIUIA3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

AcCUMUTISALINS U JUCCUMUIISIITUS — JIBE CTOPOHBI MeTabonu3Ma. Tunsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHne AT B
oOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHME, CBONCTBA W MEXaHHU3M JICHCTBUA.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPhl M OEIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOoKcucenHbIll U OKcuceHHbIll pomocunmes y baxmepuii. Ceemocodouparoujue
nuSMeHmovl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOImIacToB B Mpouecce
¢dotocunrteza. CBetoBas u TeMHOBas Qazbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nudHbix (HakTOpoB
Ha CKOpOCTh (poTocHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxenus. IIpoaykTel OpokeHUS U HUX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIE3HEH.

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

buonornueckoe OKHCIEHNE, WA KIETOYHOE JbIXaHUE. PO MUTOXOHIpUN B
npoiieccax ouonornyeckoro okucienus. [{uknmnueckue peaknun. OKUCIUTEITEHOE
bochopunupoBanue. Ouepeus memoOpaHHo2o epaouenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaser. IlpeumymiecTBa a’poOHOTO MyTH
oOMEHa BeIecTB mepes aHadPOOHBIM. DPHEKTUBHOCTH SIHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00Men», «brocuHTes
oenka», «Ctpoenue pepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHHME JJI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass  padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOR (Ha MPUMEPE aMIITa3bl UK KaTajasbl)y.

JlaGopaTtopnass padora «/3yueHue (QepMEeHTATUBHOIO PpACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciiencrBennasi uHgopmanus U peajn3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucTBa. TpaHckpunuusa — wmartpuunbii cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIUICIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApHUOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. I'mmoresza
onepona (®. XKako0, XK. Mano). Moaekynsprvle Mexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounslil romeocTas.

Bupycol — HekieTouHble (hOPMBI )KU3HU U 00IUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHblU YUK
JHK-cooepocawux eupycos, PHK-cooepacawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHBIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvwux maccusos («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodvl 00cmasKu 1eKapcms.



JeMoHCTpanun

[Toptpersr: H. K. Konbuos, /1. 1. IBanOBCKHIA.

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

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCAY.

Tema 8. ZKu3HeHHbI HUKJI KJICTKHU

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

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

[enenne xmerkn — wmuTo3. CTaguM MHUTO3a MU MPOUCXOISIINE B HUX
nporeccel. Tunbel Muto3a. Kapuoknne3 u nuToknHe3. buosiornueckoe 3HaueHUE
MHTO3a.

Perynsauuss murotndeckoro nmkia kiuerku. [Iporpammupyemas KieTtodyHas
rudeb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAJIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ouggpepenyuposku, cmaperus u eubenu kiemok. «lLlugposas
KiemKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdy, «CtpoeHue
xpoMocomy, «Permukanusa JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIIIKA JTyKay.

JlaGoparopnass  padora  «lM3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpenapaTax.

JlabopaTtopnasi padora «HabmoneHre MuTO3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Ctpoenue u GyHKUMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHU3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOCHHOCTH  CTPOGHUS U JKU3HENCSITCIBHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKIETOYHBIE TPHUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTU€ NPOTUCTHI. KOJIOHUAIBHBIE OPTaHU3MBI.



B3anMocCBsA3p 4YacTe MHOTOKJIIETOYHOIO OpraHu3ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm kak enuHoe nesnoe. ['omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs, IPOBOJMAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI U pacoIOXKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YEJIOBEKAa. THIBI KUBOTHBIX TKAaHEW: DIIUTEIMAIIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMHA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeaoBeKa. DyHKIMKA OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHyTpeHHMH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PacCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHbple MBIIIIBI U UX padoTa.

IIutanue opranusmoB. lloryomeHnue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMU. lIutaHue >XKMBOTHBIX. BHyTpumnosiocTHOE U
BHYTPHUKIIETOYHOE NUIIeBapeHue. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHENbI
NUIIEBAPUTENBHOTO TpakTa. llnmeBapurenbHble kenme3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxxHoe apixanue. JlpiIxarenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKWBOTHBIX.
JlpixarenbHas cucTeMa YeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL U
MIIeKoNUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEWIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyrum KpoBooOpamieHus. OBOJIOLHUOHHBIE
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplila v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Breigenenue y
*KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasnsl BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHME KaK MEXaHM3Mbl pabOThl OPraHOB BBIACICHUSI.
CBs13b MOJIOCTH TeNAa C KPOBEHOCHOM M BBIJIETUTENBHON cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CTpoeHne U (pyHKIIMOHUPOBAHHE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHuU3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpbI
OakTepuil M UHUCTHI MNPOCTEHINIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3ammra opraHm3Ma OT OoJie3Her. MiMmyHHas cuctema yenoBeka. KileTouHbd 1
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYHHTET. Teopusi KiIoHaIbHO-celekTuBHOTO uMMyHuTera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JIE€BaHUM.

PazgpaxxumocTte ¥ perymsanus |y OpramusmoB. Pazgpaxumocts y
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PasagpaxuMocts U peryiasiuus y
pacteHuil. PocToBele BelecTBa U UX 3HaYCHUE.

HepBHasg cucrema u pedrekTopHas peryiasuus y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pediuekc u
pednexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisinus W 3HAOKPUHHAs CHCTEMA UBOTHBIX U YEJIOBEKA.
JKenespl OSHOOKPMHHONW CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucTeM. [ umoTtanmamo-runoguiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrenmme», «Oprasbl LBETKOBBIX PACTEHHI,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTediisy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KXMUBOTHBIX», «CKEJIET 4YelOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema»n, «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeunas  cucremay,
«BprgenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpoeHHEe MBIIIIbDY,
«mmynurer»,  «KuiieuynomonoctHsle», «CxeMa  MUTAaHUS  PACTECHUNY,
«KpOBEHOCHBIE CHCTEMBI IIO3BOHOYHBIX IKUBOTHBIX», «CTpO€HUE THUIPBD,
«CtpoeHue minaHapum», «BHyTpeHHee cTpoeHne HO0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema srymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cuctema  nrumy, «HepBHas — cuctema
MIIeKonuTaromux», «HepBHas cuctema yenoBekay, «Pedmexcy.



OOopynoBaHHe: CBETOBOM MHMKPOCKOIN, MHUKpPOIpenaparbl OAHOKIETOYHBIX
OpraHU3MOB, MUKpPONpPENapaThl TKAHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, UIJIOKOXXHUX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTAECJIOB, BIAXHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00OpyIOBaHUE JJISl AEMOHCTPALMK TOYBEHHOTO U BO3TYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeJKoB 1o AeicTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK ONBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlabGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTECHHS».

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MOB: Oecrosnoe (BKIIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecrnonoro  pa3MHOMXKEHHUSA: IOYKOBAHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBAHUE.

[TomoBoe paszmuHoxkeHue. [lomoBele kieTkn, win rameTsl. Meno3. Craaun
Mmeiio3a. [loBenenune xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKM3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y uBOTHBIX. [10J10BBIE KENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApy ) HOE, BHyTpeHHee. [lapTenorenes.

NuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTUs — HayKa
O Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bracmyna, munoi
onacmyn. OCOOEHHOCTH JPOOJICHUST MJIECKOMUTAIOUIUX. 3apOJABIIICBBIE JHUCTKU
(racTpymsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIUSIHAE 4YacTell pPa3BUBAIOIICTOCS 3apojbliia (SMOpHOHATbHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHMSI JKMBOTHOTO KAaK  PE3yJbTaT  HEepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BrnusHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. I[locTomOpuoHanpHbId mepuoa. llpsmoe wu
HempsiMoe pa3BuTue. PaszButue ¢ wmeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. buHOJIOrMYeckoe 3HAYECHHE TMPSMOr0 W HEMPSIMOIo



pPa3BUTHSA, UX PACIPOCTPAHECHHUE B MpHUPOAEC. TUlbl pocTa KUBOTHBIX. DaKTOPBI
PETYISIMU POCTA JKUBOTHBIX M YesoBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnopl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorene3 y pacteHud. OIIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISALIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratnBHoe pasMHOkeHHe», «Tumbl Oecrmonoro
pasMHOXEHUsA», «Pa3MHOXKEHHE XIIaMUIOMOHAIb», «Pa3MHOXXEHUE O3BIIICHBDY,
«Pa3MHO)eHuEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButhme wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTECHUI»,
«CTpoeHue cemMsiH OJTHOJIOJIbHBIX U JBYIOJIbHBIX PACTCHUIN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbD», <« KWM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManoOpOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

O6opyioBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparbl SULEKIETOK MU
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYLLIKI.

JlaGopaTopHas padora «/3ydeHne CTpOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOIpEenapaTax».

IIpakTuyeckass padora «BreisiBieHME NOPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnass padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHU».

Tema 11. I'eneTuka — Hayka 0 HAaCJE€ACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Ponp 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTHHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Baunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIC TEHbI, aJbTEPHATUBHBIE IPU3HAKW, JOMHHAHTHBIM W PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHTI.



OCHOBHBIE ~ METOABI  TCHETHKW: THOPUIOJOTHYECKUN,  ITMTOJOTUYECKHM,
MOJIEKYJISIPHO-T€HETUYECKH.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TE€HETHUUYECKHUX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

eAMHO00pa3us rTHOPUIOB MepBOTo nokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUICIUICeHUs IPU3HAKoB. L{UTosIornyeckrue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unore3a 4ucToThl raMer.

AHanmsupyronee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJeNOBaHMUS ~ TpHU3HAKOB.  lluTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBAHUSL.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TE€OpHUsI HACIIEACTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXAaHU3M OMpPEAEICHUs Mojia. AYTOCOMBI U
IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TeTeporameTHbId I0J. ['eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue Mpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponust — MHOKECTBEHHOE JCUCTBUE
reHa. MHOXECTBEHHBI ajuienn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommniementapHocts. Dnuctas. [lonmumepus.

['eHETMYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKA, a
Takke (PU3NOJIOTUYECKUX MPOLECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIWA.
['eHeTHUECKME MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acreKThl KOHTPOJS H
W3MEHEHUS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMmoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBbIit 1 BTOpoit 3akoHbl Menaens», «Tpetuit 3axoH
MeHnnens», «AHanu3upyooliee CcKpelmuBaHue», «HemomHoe aOMUHUpPOBaHHEY,
«CrernyieHHOe HacJeIoBaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka Tmoay,



«Kapuotun uenosekay, «Kapuotun apozodpuib», «KapruoTum OTHIBD,
«MHOXeCTBEHHBIN aJlJIeIu3M», «B3auMoaecTBUE TCHOBY.

O6opynoBaHue: MOJENb JJisl JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TOKOJICHUS M PAcCHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJEIb JJIA
JIEMOHCTPAlMM CILEIJICHHOTO HACJIEIOBAaHUSI MPU3HAKOB, CBETOBOM MHMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydeHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IlpakTnueckass pab6ora  «M3ydyeHue  pe3ynbTaTOB  JUTHOPHUIHOTO
CKpENIMBAHUA Y IPO30(DHUITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  (GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJUUYECTBEHHBIC NMPU3HAKU. BUib
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHASI.

Mopaudukanuonnass U3MEHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON HM3MEHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYMBOCTH.

['eHoTHNIMYECKass M3MEHUYMBOCTh. CBOMCTBA T€HOTUIHNYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKOW U3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHAs.

KomOnHaTuBHAas W3MEHYMBOCTHb. Mei0O3 M TMOJIOBOM IIPOIlECC — OCHOBA
KOMOMHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATUBHON M3MEHUYNBOCTH B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpe/iesax OTHOr0 BUA.

MyTanimonHas M3MEHYMBOCTh. BuIBI MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTalMu. SnepHble U
UTOIUIa3MaTHYeckue myTtanuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. IIpuyunHbI
BO3HUKHOBEHUS MyTalmuid. MyTareHbel W WX BIHWSHUE Ha OpPraHUu3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HacienctBeHHoM u3MeHunBoctu (H.W. BaBunoB). BHesdnepHass W3MEHUMBOCTH U
HACJICACTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PONb  dNUSECHEMUYECKUX (HaKkmopos 8
HACe008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemoHcTpanuu

IToptpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuiet u cxeMbl: «Bugel  um3MmMeHumBOCTHY», «MoauduKalmoHHAs
U3MCHYHUBOCTHY, «KomOnHaTtnBHas U3MECHYHUBOCTHY, «Meiosy,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00JIeBaHUS YeI0BEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U repOapHbIe 3K3EMIUISIPbl KOMHATHBIX PAaCTEHMIA,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOrO psga U
BapUAIMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexnyHapoaHas MporpaMma HCCIEIOBAaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISAPHO-TEHETUUECKHM. CoBpemeHHOE ONpENIEIICHAE TEHOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnencTtBeHHble 3a001€BaHuUs YesIOBeKa. | €HHbIE U XPOMOCOMHBIE
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACNEeNCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKH B MPEAOTBPALCHUN U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelloBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHUEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peITaKTUPOBAHUS F'€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIIEHHON YYBCTBUTEJIBHOCTH YEJIIOBEKA K
(bU3MYECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpY»Karolen cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUsIM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesjoBekay, «I'eHeTnyeckue 3a00JI€BaHUS YETTOBEKaY.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesntekuusi OpraHu3MoB

JlomecTuKanuss W CEJEKUHUs. 3apOXKICHUE CENEKIMH U JIOMECTUKALUH.
VYuenne H. W. BaBunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpaszus
KYJbTYPHBIX pacTeHUil. Posib cenekuuu B CO3aHUU COPTOB PACTEHUH W TOPOJ
*kUBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJIOTUYECKHX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PaOOTHI.

Metoasl cenekImoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUIYaJIbHBIN. Ortansl KOMOWHAIMOHHOU CCJICKIINU. HcnwiTanue
npousBoauTENed MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ oMoIsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOM  paboThl.
PanuaniOHHBIN U XUMUYECKUM MyTareHe3 Kak UCTOYHUK MyTalUi y KyJIbTYPHBIX



dbopm opranu3moB. Vcmonb30BaHME TEHOMHOTO PEIAaKTUPOBAHUS W METOIOB
pexomOunanTHbIX JJHK m1st momydenust nucxoqHoro Matepuana ajisi CEJIEKIHH.

[Tomyuenue MOJTUTLIIOUIOB. BryTtpuBnnoBas THOpUIN3AIINS.
brnuskopoAcTBEHHOE — CKpelMBaHue, wid  MHOpuauHr.  HepojacTBeHHoe
CKpelIMBaHue, WM ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuzanus. [Ipeogonenue Oecruiogus
MEKBHUJAOBBIX THOPUAOB. JIOCTUKEHUS CEIEKIINU PACTEHUIN U )KUBOTHBIX. «3eéHast
pesonioyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUI U
UX JUKUX pOAMYEH I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. M3yuenue, coxpamenue u ynpasieHue
2eHemuUYeCKUMU pecypcamu CeabCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yenax VIVUUEeHUs. CYUecmayomux U coO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvix uoell U nepcneKmueHbX MexHoI02UlL.

JleMoHCTpanumn

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

Tabnuibl u cxembl: «L{eHTpBI TPOMCXOKIECHUS U MHOTO00Pa3usi KYJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHUYMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTudpuauzanusy, «MyTtaresesy.

JlabopaTopHasi padora «/3yueHue cOpTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHuN».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLMIO, IJIEMEHHYO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO354WCTBO, B J1TAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOT S

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpagumonHas
OMOTEeXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOJENHe. Mukpoouonoruueckuii cuHtre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTM M MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOJYUYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
CoJiep KaIluX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHYECKHUE Y TH.



Kierounass unxeHepus. MeToapl KynbTypbl KJIETOK M TKAaHEW PACTECHUM U
KUBOTHbIX. Kpuobanku. Comaruueckas TruUOpUAM3aIUs W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeleKUMH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKICTOK U KIIOHUPOBAHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha H
koHcTpyupoBanue pekomouHaHTHeIX JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss YW NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JUarHocThka. MeraOoJOMHBIM aHajau3, TEHOLEHTPUYECKUI aHanu3 IpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbs. VICHOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkeHepus i pa3pabOTKU
(yHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHMM, CO3aHMS KOMILIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUH TPEXMEPHOro OMONPHUHTHUHTra M ckaddonauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢ynkuonnpoBanus PHK-coneprkammx BUpYCOB, BBI3BIBAIOIIUX OCO0O ONAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
POU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast UHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloydyeHre MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMSA — BaXHEWINash IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxaenne m pa3BUTHE IBOJIOIHOHHBIX MPEACTABJIEHHH B
omosioruu

OpomonmonHas teopuss Y. JlapBuna. IIpeanochblikKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aesaTenbHocTh Y. JlapBuHa.

JIBrokynye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBUHY (BBICOKAst HHTEHCUBHOCTD
pPa3MHOXEHHUST OpPraHW3MOB, HACJIEICTBEHHAas W3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTHYecKOoW Teopuu sBomonuu (CT3). HeirpansHas
teopusi sBomonuu. CoBpeMEeHHas SBOJIOIMOHHAs  Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpauu

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK.
Kiosne, Y. lapsun, C. C. YerBepuxosn, 1. U. lImansraysen, Ix. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
NpUCHOCOOIeHN y pacTeHuil W >kuBOTHBIX (mo Jlamapky)y», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarycThl», «[1opojpl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuHy)», «Cxema COOTHOIIEHUS JABMXXYIIUX CHJ OSBOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOJOUUH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOTO0 pPa3HooOpaszus M CTPYKTypbl mnonyisuuil. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. Baitnoepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx. Oddexr
ocHOBaTend. Iggexm oOymuinounoco zoprviuwika. CHUdCEHUE 2eHemuiecKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpghexma Opetigha cenog 6
oonvuwux u  manvlx  nonyiayusx.  Murpauuu.  M3onsuus  mOMyJISLMi:
reorpaduyeckas (IpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(mm3pynTuBHbIi). IlomoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLUU.
Bo3HukHOBeHHE ~ MpUCMOCOOTIEHWH y  opranm3sMoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocoOiieHnit y opraHu3MoB: MOp(OIOTrHYECKueE,
dbusnonoruyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTENIBHOCTh
IPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u CTpyKTypa. BumooOpa3zoBaHume Kak pe3yibTaT
MUKpPOdIBOMIOIMHU. M3omsmus — kimodeBoi (aktop BumooOpazoBanusa. Ilytu u
CIIOCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpaduueckoe),



CUMIIATPUYECKOE  (IKOJOTUUYECKOE), «MTHOBEHHOE»  (MOJUILIOUIU3AINA,
rubpuanzaiys). JIuTenbHOCTh BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pasHsl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3padOTKE HAay4YHBIX METOOB
coxpaHeHus: 6Mopa3zHO00pa3usi. MUKPOIBOIIONHUS U KOIBOIIOLHUS MMAPA3UTOB U HX
x03s51eB. Mexanu3mbl (POPMUPOBAHUSI YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpau

[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironHas
CTPYKTypa Buaa», «Cxema nposBieHus 3akoHa Xapan—BaitnOepray, «/IBmwkymine
CWJIBl HBOJIFOLIUN», «IDKOJOTMYECKass M30JsUUs MONYJALHUA ceBaHCKOU (openmn»,
«['eorpaduueckass HM307AMUS  JIMCTBEHHUIl CHUOMPCKOW W JIMCTBEHHHULIBI
naypckoi», «llonynsiiiMOHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «CxemMa
JEUCTBUSL €CTECTBEHHOTO 0TOOpa», «DopMbl OOpbHOBI 3a CYIIECTBOBAHHUE,
«MBnycrpuanbHblii MenaHnu3m», «/KuBble uckonaemsbie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrocoObl Bua00Opa3zoBaHus», «l'eorpapuyeckoe BuUA00Opa3oBaHUE
TPEX BHUAOB JaHABIIIEH», «IDKOJIOIMUYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumnouasl pacteHui», «KamyctHo-peneunblii rTuOpu.

O6opynoBanue: repbapun pacTeHUM, KOJUICKIIUN HACEKOMBIX, Uydelia MTHII U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MNTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUAOB, OOpa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTtopnass  pabora  «lIpucmocobneHuss  OpraHu3smMOoB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTtopnass paGora «CpaBHeHHE BHUJOB MO MOP(POIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  M3yueHHS  MaKpOAIBOMIONMHU. [lameoHTonOrMyeckue MeTO[bl
uzydeHus: HBomonuu. Ilepexonnbie ¢opMbl W (QUIOTEHETUYECKUE PSAbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomtonuu. CpaBHeHHe GIIOpbl U
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumbl-
SHAEMUKHU U PEIUKTHIL.



OMOpPHONOTHYECKHE U CPABHUTEIHbHO-MOP(POIOTUYECKUE METOAbl U3yUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMeHntapubsle  opraHbl M araBuU3Mbl.  MOJEKYISPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonornynsie reHbl. COBpPEMEHHBIE METOMABI MOCTPOCHUS (PUIOTeHEeTUYECKIX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO61mre 3aKOHOMEPHOCTH (MpaBuiia) 3BoJtOLMH. [IpuHyun cmenvt yHKyui.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIFOLIU Y.

JleMoHCTpanun

[Toptpetsi: K. M. bap, A. O. KoBanieckuii, ®. Mrosiep, 3. ['ekkenb.

Tabnunpl u cxeMbl: «OUIOTEHETUYECKUIN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedans»,  «Punuoduts»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emim», «Jpei) KOHTHHEHTOBY,
«Penuktey, «HadanpHbple cTaguu 3MOpPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJOTUYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIEKIIUU, TrepOapuu, MYyJSKHM HCKOIMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUmoTe3bl NPOMCXOXKIEHUS >KU3HM Ha 3emie. AOuoreHes u
naHcrepmusi. [JloHayuHble IpeACTaBICHUS O 3aPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHUS KU3HU U €€ ONpOBEpKeHHE onbITamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >ku3Hu U aCTPOOHOIIOTHA.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON JBOJIIOLUH. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heoprannudeckux. Omeir C. Mumtepa m I'. Opm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koarnepsatnas rumnoresa A. M.
Omnapwuna, TumoTe3a nepBuyHOro Oynpona J[x. XomnaeitHa, reHeTHYECKasi TUTIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emuin U Meroasl €€ wu3zydeHHs. VIcKomaemble OpPraHMYECKHE
octaTkd. ['eoxponosmorus u e€ wMeronpl. OTHOcUTENbHAsE U abCOJIIOTHAs
reOXpOHOJIOrHUs. I'€0XpOHOIOrHYecKast KaJla: 30HbI, 3pbl, HEPHOBI, SITOXH.



HauvanbHble 3Tanbel opraHudecko »HBoMoUMH. [losBiIeHHE W 3BONIOLMSA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKN KaK aHaJIOT MEepPBhIX Ha 3eMJjie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOUUU BbICIIUX pacTeHUH. OCHOBHBIE apOMOPGO3bI
pactenud. Beixonm pacteHuii Ha cymry. [losiBieHHE CIOPOBBIX pPACTCHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIEHHE LBETKOBBIX
pPaCcTCHUM.

OCHOBHBIEC ATamnbl 3BOJIONUHN >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(ho3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. IIporncxoxaeHrne MIEKONUTAOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHe OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pasutne Xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3o0i, Me3030M, KaitHO30¥. OOmas xapakTepucThka KiuMara U
reoJornyeckux mpoueccoB. [losiBIeHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCaoBUs U BIUSIHUE HA Ta30BbIN COCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrnema coxpanenusi 6mopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuune! kinaccudukanmu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JleMoHcTpanuu

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

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa no
M3YUYCHUIO CaMO3apoXKJIeHUsl Xu3HW», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  3BOMOUUM»,  «['€OXpOHOJIOrMYECKass  IIKaJIay,
«HauanpHble 3Tarbl OPraHUYECKO IBONIONUNY, «CxeMa 00pa3oBaHHS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuBOW NpUpoAb», «CTpoeHHE BUPYyCay,
«Apomopdossl  pacteHui», «PunHmobUTHY», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIETOUHBbIE BOAOpoOCHNY», «Mxu», «llanmopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHUi», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «ApomMopdossl KUBOTHBIXY», «lIpocteiimmey, «KuIIEYHOMOTOCTHBIE,
«IInockue 4EPBUY, «YNEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Mnekonuraromue», «Pa3Butne xu3HU B
apXeucKou apey, «Pa3BuTHE )KU3HU B MPOTEPO3OMCKON Ipe», «Pa3Butue Ku3HU B
IaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne Ku3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHU pa3IMYHBIX OTHAENOB, KOJIJICKIIUH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yydella MTHL W 3BEPEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sga0oparopHas paGora «MopaenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydeHnro abMOreHHOTO CHHTE3a OPraHMYECKUX COCTUHEHH B
NepBUYHON aTMochepe.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydueHne OCOOCHHOCTEW CTPOCHUSI PACTECHUIA
Pa3HBIX OTAEIIOB).

IpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOCHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4ejl0BeKa — AHTPOIIOT eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOIOJIOTUH.

CraHOoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenurmnosHele
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
nopeAeHYeckre. OTINYMS YETO0BEKA OT KUBOTHBIX. [IpAMOXOKIAECHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHe roJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymne cuiibl ((akToOpbl) aHTPONOreHe3a: OMOJIOrHYecKue, COllMalbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJAWM aHTpororeHe3a. PaHHue 4enoBeKOOOpa3Hble O00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTHBI — OOIITHE MTPEIKH YeIOBEKOOOPa3HBIX 00€3bsH U
JroJiei. ABCTPaTONUTEKU — JBYHOTHE MpEAKH Jtofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIKOJAEH
3a  mnpenensl  Adpuku. YenoBek reiaenbOeprckuil — 0oOmME  MpeNoK
HEAHJEPTAJIBCKOTO YEIOBEKA M YEJIOBEKA Pa3syMHOro. YenoBeK HeaHIAEPTalbCKUN
KaK BHJ JIFOJEH XOJOJHOTO KiMMara. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasieoreneTrka v najeoreHOMHKA.



OBOJMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBINM OTOOpP B MOMYJSLMSIX
yenoBeka. MyTalmoHHBIH Tporecc ¥ noaumopdusM. [lomymsimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. I[loHdatue o pace. bosblime pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUAJbHAS]),  MOHTOJOWIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeuecknx — pac. HayuHas  HECOCTOSTENBHOCTh — pacu3Ma.
[IpucnocoOIeHHOCTh YeloBeKa K pa3HbIM YCJIOBHUSIM OKpY)KArolIeH Cpebl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha MOPQOJIOTHIO U
(bu3MONOTHIO YeTIOBeKa.

MexaucuMiuiiHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAS  AHTPONOJIOTHS W MAJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIMyJsiuui. bruoconnaneHble HcCIeNOBaHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OUOJIOTMYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. {apsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToIbl aHTPONOJIOTUNY, «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3biAHb, «CKeleT ueIoBeKa M CKEeJeT IIMMIIaH3e»,
«PynuMeHTBI 1 aTaBu3MBbD», «JIBHKyIIME CHIIBI AaHTPOIIOTEHE3A», « IBOJIFOLIMOHHOE
IPEBO  4YEIOBEKa», «ABcTpanonutek», «UYenoBek  ymenwli», «YenoBek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, «KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITarbl HIBOJIFOLUHN YEJTOBEKA», «Pachl yenoBeka.

OG6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OUOJICUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
¢dotorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJI0BEeKa, MOJIENb
yeperna 4YejJoBEKa M 4epena I[IMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEIOBEKA.

JlaGopaTopnasi padora «M3yueHne o0OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «3yueHne 3KOJIOrMYECKHUX aJlallTallui YETOBEKAY.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpeoi

3apoxaeHre U pa3BuTue 3kojorud B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metoasl sxonoruu. IloneBbie HaOmoOIEHUSA. DKCHEPUMEHTHI B SKOJOTHU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE OKOJIOTMYECKUX 3HAHUW I 4YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYpPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensr skonorun», «Meroasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPEIbD».

JlabGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOpbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccudukanus
HKOJIOTHYECKUX (PAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH JEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue (¢pakropel. CBeT Kak sKojorumdyeckuid (axrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJOTMYECKUE TPYIIIbI
pacTEHWH M JKABOTHBIX II0 OTHOIICHHMIO K cCBeTy. CHUTHaJIbHas poOJIb CBETA.
doTonepruoau3M.

Temmneparypa kak oskojorumdeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
noJiIepKaHuio0 BoJgHOro OanaHca. Knaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K MU3MEHEHUIO BOJHOTO PEKUMA.

Cpenbl oOMTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riiyOMHHasT  TMOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XxUMUYecKue
OCOOEHHOCTH Cpell oOuTaHusi opraHu3MoB. [IpucmocoOneHuss OpraHu3sMoB K
YKU3HH B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemiHue u BHyTpeHHHE puUTMbL. CyTOYHBIE U
roJu4yHble pUTMBL. [IpHUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBUM KU3HMU.

Kusznenusie Qopmbl opranuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuznennble pOpMBI pacTeHUN: AepeBbs, KyCTAPHUKU, KYCTAPHUUIKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHbIE (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re0OUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buotnueckne bakTopsI. Bunpr  OMOTHMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). Herpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpauu

Tabmuubl U cxembl: «2Ikonorudyeckue @axrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemnoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DuU3MONOTHYECKUE aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHWS OpraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Gopmbl  pactenuity, <« KuszHeHHbIE  (OPMBI  KHUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jecay, «Llenun
NUTaHUS), «XulHuuecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOno3y,
«KoMmmeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO Pa3IUYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTECHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydelia MTHUIl U 3Bepel, repdbapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMUA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUIGKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAlOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBUM >KU3HM, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUYACTBYIOIIMX B PA3JTMYHBIX OMOTUYECKUX B3aUMOCHCTBUSAX.

JlaGopaTopnasi paGora «BpisgBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIEHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rusi BUAOB U MOILYJISA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Tonmymsimuss ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOAHOCTU Cpelibl, GU3NMUECKUX OaphepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuidi. OCHOBHBIE TIOKa3aTeIM TMOMYJAIUU: YHUCIEHHOCTb, ILIOTHOCTD,



BO3pacTHasi M IIOJIOBAasi CTPYKTYpa, POKIAEMOCTb, HOPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nonyssiuu. OIeHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka monyisiuud U €€ peryyianus. bHOTHYeCKUi MOTEHUHAN TMOMYJISIIUU.
MopaenupoBaHue JUHAMUKA NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUA. Perynsius YWCICHHOCTH TMOMYJSAIHA: poib (PaKToOpoB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKHUE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. Mectoobutanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas v peann3oBaHHAs HULIU.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUAbl M HX KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJICHUSI W MUrpaluid >KUBOTHBIX. buoiormueckue
WHBA3UU YYKEPOJHBIX BUJIOB.

JleMoHCTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXeMmbl: «IKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasnun», «CKOpPOCTh  3aceleHUs MOBEPXHOCTH  3€MJIM  Pa3IuYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humu k. M. XaTunHcoHay.

O6opynoBanue: repdbapun pacTeHUH, KOJJIEKIIMH )KUBOTHBIX.

Jlabopatopuass  padora  «IlpucnocoOnenusi ceMsH  pacTeHUd K
PacCCeNICHUIO».

Tema 9. IKo10rus cO00IECTB. IKOJIOTHYECKUE CHCTEMBI.

CooOmectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBA3uM MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocuctema kak otkpbiTas cuctema (A. Jx. Tencnu). OyHKIMOHATBHBIC
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbl U Wikl B 3kocucTeMax. KpyroBopoT BeleCTB U MOTOK SHEPTUH
B OKOCHCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKUE TUPAMU/IbI YK CEN, OMOMAaCChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoHbBIE IKOCUCTEMBI. DKOCUCmeMbl 03€p U peK. IKocucmemvl Mopel U
oxeanos. Ixocucmemvl MyHOp, 1€co8, cmenell, nyCcmoltb.

AHTpONOrE€HHBIE HKOCUCTEMBI. ATpodKocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOTIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
baopa u ¢ayna. CuHaHTpomm3alys TOPOACKOW ¢ayHbl. buonormdyeckoe u
X035MCTBEHHOE 3HAUCHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
aKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
6U008) 8 yHKYUOHUpOsanuu 3Kocucmem. IlepeHOC SHEPIUU U BEIIECTB MEKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHM.

Mexanuzmwi 8030elicmaus 3aepA3HEHUl PA3HbIX munos Ha
CcybOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUSL.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OHoleHO3a»,  «ODKOcHCTEMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jieca», «DyHKIIMOHAIIbHBIC
TPYINbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKask TUPAMUIA YUCEID,
«IKonoruyeckas nmupamuyia OMOMaCChly, «IKOJOTHUECKasi MUpaMUa SHEPTUNY,
«O0pazoBanue 6onotay, «IlepBuunas cykieccus», «BoccTaHOBICHHE Jieca MOCTe
noxapa», «9Kocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHose», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repObapuu KyJIbTYypHBIX M IUKOPACTYIIIUX PACTCHHM, aKBApUYM KaK MOJIEITh
HKOCHUCTEMBI.

IIpakTuueckas padora «/3yduenue u onvucanue ypo03KOCUCTEMBI».

JlaGopaTopnasi pa6ora «l3yuenue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCHUCTEMAX).

IKCKYypcHsi «DKCKypCHUsl B TUIIUYHBIN OMoreorieHo3 (B ayOpaBy, Oepe3HSsK,
eIbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKoCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. Buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmeranerapHas o0osiouka 3eMIIM, TNI€ CYIIECTBYET WIU
CYILECTBOBaJIA KM3Hb. PazBuTHe npeacraBieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepraackoro o 6uocdepe. Ob6mactu 6mochepst u e€ cocras. JKuBoe
BEIIECTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEphl Kak
ri100abHOM 3KOCcUCTeMBI. JMHamMuueckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUYHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. Ilonstne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE Jieca, CTeH, CAaBaHHBI,
MyCTBIHU, TPOMMYECKHUE JIECa, BHICOKOTOPhs. KilnMmar, pacTuTenbHbIN U )KUBOTHBIH
MHUp OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

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

Tabmumel u cxembl: «['eocdhepnl 3emim», «KpyroBopoT azora B MPUPOIEL,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoTr kuciaopojga B TPHUPOJEL»,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHBIE OMOMBI cyminy», «Knumatnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneiii jgec», «IIMpokoIuCTBEHHBIN
aecy, «Crenby, «CaBanHay, «IlycTeiHsy, « Tponuyeckuii gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0OLIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMUHBL. Bo3aeicTBHE YelOBEKa Ha
ouocdepy. 3arpssHeHre BO3AYyIMIHOW cpeabl. OXpaHa Bo3dyxa. 3arps3HEHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOT€HHOE BO3/ICMCTBUE HA PACTUTENBbHBIA U KUBOTHBIM MUp. OXxpaHa
PACTUTENBHOTO W XKUBOTHOTO MHpa. OCHOBHBIE NPHUHIIUIIBI OXPAHBI MPUPOIBI.
Kpacasie xHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
boranudeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOMYMBOTO PA3BUTHSI UEJIOBEUECTBA U TMPUPOJIBI.
PanmonanpbHOE  TPUPOJONONIB30BAHUE W COXpaHEHHE  OMOJOTHYECKOTO
pasHooOpasust 3emun. OOmKe 3aKOHOMEPHOCTH TJI0OAIBHBIX JKOJOTHYSCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TIOCIIEICTBUA.

Pa3Butre METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeri u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu NO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcCHOBbL



Kopeaburumayuu dKocucmem U cnocob6os 0O0pvbOLL ¢ OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1MouBb», «llapHukoBbit  3dhdext», «Ocobo
OXpaHseMbI€ MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaduu OXpaHIEMBIX PACTCHHA W >KUBOTHBIX KpacHoi
KHUTH Poccuiickon Odenepauuu, KpacHoi KHUTH pETrHoHa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABIISIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNICHUI0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3OBaHUs, Haluyue  NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-
HPaBCTBEHHBIMU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIAMHU M HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUsS, PAa3BUTHS BHYTPEHHEH TMO3MUIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHHIO,
B3aMMHOTO YBa)KEHHUS, OCPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACJIEIUI0 U
TPaJULIMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXKaIoUIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chopMHUPOBAHHOW BHYTPEHHEH TO3WIIMEH JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpPaBIICHHI
BOCIIUTATEIBHOUN €SI TEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxkaaHcKoOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTrocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JAESATEIbHOCTU IIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

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

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABATEIbHBIX M HCCIEAOBATEIbCKUX 3a7a4, YBaXKUTEIBHOIO
OTHOIIIEHHSI K MHEHHUIO OIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOU WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIbTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MIPUPOJHOMY HACIEAUIO U MAMSATHUKAM MIPUPOJIBI,
JTOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTWMH, TMOHUMAHUS 3HA4YeHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKa U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHMBATh CHUTYAIMI0O W TMPUHUMATh OCO3HAHHBIC pElICHUS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTEIISAM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaauuusMu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAHHUE YMOIIMOHATBHOTO BO3CHCTBHSI )KMBOM TPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHUE
IPOSIBJISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0/1ar0NOy YU :

NOHMMaHHWE U pealu3alus 370pOoBOro M 0e3omacHOro oopasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quandeckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3/J0OPOBBIO;

IIOHUMAHUE LEHHOCTH IPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0€30MacHOro0 MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOT0 BOCIIMTAHMSI:

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

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTUYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3nyHbIM chepaMm MpodeccrnoHalbHON e TEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYeCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHOOPETEHUE OmbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXHBIX ITOCJIEICTBHMA  JUIS
OKPYKaIOUIEH CPEeIbl;

OCO3HAaHME TJI00aTBbHOr0 XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed HuX
pelLIeHHS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsS TpU PELICHUU NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJl  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHUIOB,
PKOCHUCTEM, OHOCchephl);

AKTUBHOE  HEINPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYXKaKOUIEH
OPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJATOMPHUITHBIE HKOJIOTUYECKUE
MOCJIE/ICTBUSI PEANPUHUMAEMBIX AEHCTBUN U IPe0TBpallaTh UX;



HaJIMYue Pa3BUTOr0 SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJIOTUUYECKON KYJIBTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MIPAKTUKE, TOTOBHOCTU K YYAaCTUIO B MPAKTUYECKON NEATEIBbHOCTH dKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MUDE;

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

NMOHMMAaHUE cheruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJid B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
mpeacTaBieHuss 00 OKpyXKaloleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEeKa U
oOl1lecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOieM
COXpaHEHHUS IPUPOIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJIOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHS PAa3BUTHUSI MEIUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh  PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YEeJI0BEYECTBA, MOMCKA MyTEHl BhIXOJIa U3 TII00ATBHBIX IKOJOTHUECKUX MPOOIeM U
obecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

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

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHMS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHMS [JI1 aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIMX B HEM H3MEHEHUH,
yMEHUE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUS HAa OCHOBE HAy4YHBIX (PAKTOB HU
MMEIOIIMXCS JAHHBIX C LEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHUE IIEHHOCTH HAYYHOU JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCIEA0BATEIbCKYIO ACATEIbHOCTh UHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh ¥  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OWOJIOTUHU B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEIMETHBIE PE3YJIBTATBI

MeTaHpeI[MGTHLIe PE3yJIbTaTbl OCBOCHMUA y‘I€6H01“O mpcamMeTa «buonorusy»
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yqa}oumxc;{
MCKIUCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) 06I_H€Hay‘IHI>Ie IMOHATHA, OTPAXAKOIINC
OCIOCTHOCTD H&y‘-IHOfI KapTHUHblI MHpa U CHeI_[I/Iq)I/IKy MCTOOOB ITIO3HAHMHA,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBLIX HAYKax (BCIHCCTBO, OHCPIrusd, sSABJICHUC, IMPOLCCC,
CHCTCMaA, Hay‘{HLII\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDL, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, HaGHIO,HeHI/IC, HU3MCPCHHC, OKCIICPUMCHT 151 I[pyme);
YHUBCPCAJILHBIC y‘{€6HBIe I[eﬁCTBPIH (HO3HaBaTeJIBHBIe, KOMMYHHKAaTUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmupoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYalolUXCS; CIIOCOOHOCTH
oOyuaroumxcs UCIIOJIB30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEpCAJIbHblE ydyeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLUAIIBHOW MPAKTHUKE.

B pesynbrare wu3yuyeHHs OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBaHust y oOywatomierocss OyayT c(OpMHUpOBaHbl IO3HABATEJbHbIC
yYHHUBEpCaJbHblEe yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbBIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pEryJIsSITUBHBbIE YHHUBEpPCAIbHbIE YYEOHBIE JI€WCTBUSA, COBMECTHAs
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
0o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO03HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3oBble JIorMYecKue JAeiicTBUA:

CaMOCTOATENBbHO  (QOPMYyJIHMpPOBAaTH U aKTyallU3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CpaBHEHMS, Ki1acCU(UKAIIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3H C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C TOCTABICHHBIMU LIETISIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Uil 00bsICHEHUSI (DAKTOB U SBJIICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PAaCCYKIEHUs (MHIYKTUBHbIE, JEIYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYHS] B PacCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILLECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3y4aeMbIX OMOJOTUYECKHX OOBEKTax, a



TakK€  MNPOTHUBOPEUYMII  Pa3HOTO  poOAa,  BBIIBICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIbHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIET0BATEIbCKON U MPOCKTHON JIEATEIHHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUYECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B O3HAHUS;

UCTIONB30BaTh PAa3jMuYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHWS, €ro WHTEPIpETalUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIEC TIPU CO3JaHUH YI€OHBIX M COITMAIBHBIX IPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIAJIeTh HAYYHOU TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
TIESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3aj4auy,
BBIIBUTaTh TUIOTE3Y €€ pelIeHHs, HaXOAWTh apTryMEHThl Jis JI0Ka3aTesIbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT;

OCYIIIECTBIATh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEeICTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yYMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEJIBHYIO U TPAKTHUYECKYIO 00JacTu
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE HJIEW, TpeJiaraTh OPUTHHAIBHBIC TMOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmaunmei:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-NOMYJISIPHOM suTeparype, OHOJIOTUYECKUX CIIOBapsX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH



nH()OPMAITHIO PA3TUYHBIX BUIOB U (POPM MPEICTABICHUS, KPUTHIYECKH OI[CHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIHpPOBaTh 3aMPOCH U MPUMEHSITh PA3IMYHBIE METOJBI MPU TIOWCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUST yUeOHBIX
3ajay;

MpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (QOpMy  NpelCTaBIICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H IpyTroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa NpH paboTe C
Ouonornyeckod MHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKhe 3HaKU W CHUMBOJIBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHM eCTBUSIMU:

1) o01ienue:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMK JPYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOAJbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBIISATh YBAKUTEIHLHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MOHUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI U pelIeHUU OUOIOTHYECKON MPoOIIeMbI, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYITOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHI C y4€TOM OOIMIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh L€IM COBMECTHOW  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYKIAThb pE3YJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Yy4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE NIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalLUsIX, IPOSBISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU ACHCTBUAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS U BBIABICHUS MpoOJeM U UX
pELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLICHHIO K KMBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH II03HABATEIIBHYIO NESATEIbHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIIOYTEHUIH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO ILIUPOKOH SPYAULMH B
pa3HbIX 00JIaCTAX 3HAHWW, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIM U
KyJbTYPHBII YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th  HABBIKAMHM  IO3HABATENbHOM  pedJeKkcMH KaKk  OCO3HAHUs
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, MCNOJIb30BaTh NPUEMBI peduieKCUM IJs OIEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHIKEHHIO;



IPUHUMATh MOTHBBI M apryMEHThl JpYruxX IpU AaHAJIU3€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIMOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIe pe3yabTAaThl OCBOCHHUSI COJIEpXKaHUSI Y4eOHOro MpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHUPOBAaHBI Ha obOecreueHue
npobuapHOro  oOydeHuss — oOydaromuxcs — Ouojmormu. OHHM  BKIIIOYAIOT:
cnenuuyeckue s OMOJIOTUM HAYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPE0OpPa30BaHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peaNbHbIX KU3HEHHBIX cUTyauusx. lIpeameTHbie pe3ynapTaThl MPEICTABICHBI IO
roJiaM U3y4eHHUsl.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
Kacce NOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJieM  palMroOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Onooruy;

BJIAJCHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATA0NIMe OUOJIOTHUECKHE TEPMHUHBI W TOHATUA (KU3HB, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYSIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacnenctBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o meHTpax
MHOTOOOpa3usi W TMPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHWi),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIJICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HacJIeACTBEHHOU N3MCHUYUBOCTH H. . Bagunoga), MPUHLIIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/IeHHE, SKCIIEPUMEHT);



YMEHHE BBIICIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OPraHU3Max PACTEHUM, KUBOTHBIX M YEJIOBEKA, OMOJOTUYECKUX
MPOIIECCOB: 0OMEHA BeUIeCTB (METab0IM3M), MPEBPAILLCHUSI SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHUS,  MHJIMBUIYAJBHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEICTBHSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpPraHOB y pPACTeHM, *XMUBOTHBIX U YEJIOBEKa M HUX
GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIUSAMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTHUIOM U (EHOTUIOM, (DEHOTHUIIOM U
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTJIMUYUTEIbHBIE NMPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHMIA, )KMBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33a]Ja4H, BBISBIISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3M MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU IIPOLECCaMU U SBJICHUSMU, J1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJHATh JIA0OPATOpHbIE M MpaKkTUYECKHe padoThl, cOOJ0OIATh
npaBuiia npu padboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIIBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GoOpMyIupys Ledb HCCIEIOBAHMS, aHaJU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThl U AeNIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B Y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBbIE  Pe3yNbTaThl Ha  YYEHHMYECKHX
KOH(epeHUusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouonormd ¥ MEAUIMHBI  (KJIOHMpPOBaHHE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE W3MEHEHHWE T€HOMa U CO3JaHHE TPAHCTCHHBIX
OpTraHU3MOB);



YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBIOOp Oyaymiei mnpodeccruoHaIbHON
JESTEIIbHOCTH B 00JIaCTH OMOJIOTMH, MEAWIIMHBI, OMOTEXHOJOTUH, BETEPUHAPHUH,
CEJIbCKOTO XO03S1CTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIrAyOiasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
MPOJIOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEAHETro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUA.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydueOHOTO Tpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHWM 3aKOHOB TPHPOABI M PEIICHUU SKOJOTHYECKHX
npoOJeM 4YeloBEeuecTBa, a TaKKe€ B PEUNIEHMH BOIPOCOB PALMOHAIBLHOTO
PUPOOIOIH30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPUPOJIE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJIETh CUCTEMON OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpEJENEeHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHOJIOTrHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTrHUYECKHUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouun, B.M. BepHaackoro — o
ounocepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMubl dHEpruu), rumnoressl (rumoresa «vupa PHK» V.
['un6epra);

YyMEHUE  BJQJ€Th  OCHOBHBIMH  METOJAaMH  HAYYHOTO  TIO3HAHWUS,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OIICHKH aHTPOIIOTCHHBIX U3MEHEHU B IPUPOJIE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOT€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYILIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, aIITONaTPUYECKOTrO u CUMITIaTPUYECKOTO
BUI000pa30BaHUS, BIUSHUS JABWKYITUX CHJI SBOJIONMN HA T€HO(POH]T TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY MpOIECCAaMU HBOJIIOIUH,
JIBIDKYIIUMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX DKOCHCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJIISITH  OTJIMYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BUJIOB K Cpelie OOMTaHUs, aOUOTUYECKUX M OMOTHYECKHUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aWMOCBSI3€M OpraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B JKOCUCTEMAaX CBOECU MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTaHUS, €AMHCTBA
YEJIOBEUECKNX pac, HEOOXOMMMOCTH COXPAaHCHHWS MHOT000pa3usi BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOIBI M UETIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BISABISTh TPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIETYEMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M IPAaKTUYECKHUE padOThI, COOMHOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, TMPOBEPSITh HX OSKCIEPUMEHTAIBHBIMU
cpenctBamu, GOpMYIHpPYs I1€Jb KCCIEIO0BAHUS, AHAIMU3UPOBATH TMOJYyUYCHHbIE
PE3yNbTATHI U ICNIaTh BEIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATh  MOJYYEHHBbIE  pE3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
¥ YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX MpeaoTBpAICHUSI
ri100aapHbIX U3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHATbHON
JESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIOIB30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TO03HABATEIbHBI WHTEpPEC, HAINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccut U MPOAOHKCHUE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00pa3oBaHUs.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM (uudpossbie)
Ne /i Konrtpoasnbie | Ilpakruuyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypen
1 buonorus xak Hayka
2 JKuBble cucTeMbl U UX U3YUEHHE
3 buonorus knetku 0.5
4 XHUMHUYECKask OpraHu3anus KIETKN 10
5 Crpoenrne u GyHKIUHU KICTKU 8 2
6 OOMeH BelecTB U MpeBpalleHle YHEPTUU B 9 ]
KIIETKE
7 Hacnencreennas ungopmanus u 9 0.5
peanu3anus e€ B KIETKE '
JKu3HeHHBIN MK KIETKH 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3mMHOXEeHME U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTnKa — HayKa O HaCJEICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1
14 ['eneruka yenoBeka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buotexHonorus u cuHTeTHYECKas OMONIOTUs 4




17

Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
HanmenoBaHmue pa3jiesioB U TeM (uudpossbie)
Ne i/ Kontpoabnbie | IIpakTuueckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
| 3apokeHUE U Pa3BUTHE 3BOJIIOLMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
2 Mukpo3BOIIOLHS U €€ PE3YIIBTATHI 14 2
Makpo3BoIrOLIHS U €€ Pe3yJIbTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 p A p 15 1.5
3emuie
5 [TpoucxoxaeHue yenoBeKka — aHTPOIOTEHES 10 1
DKOJI0rusl — HayKa O B3aUMOOTHOILIEHUX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarollei cpeaoi
Opranusmsl 1 cpesia 0OuTaHUs 1.5
DKoJ0Tusl BUJOB U MOIMYJISILUMA 0.5
DKoJI0THs CO00IIeCTB. DKOJIOTHYECKHE
9 12 0.5
CUCTEMBI
10 buocdepa — rmobanbHas skocucTeMa
11 YenoBek u OKpyKaromias cpeaa 6
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmyecTBo yacoB DJIEeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabnusie | Ipakrudeckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
buonorus kak KoMIjeKcHas
1 HayKa U KaK 4acTb 1 1.09-5.09
COBPEMEHHOr0 00111ecTBa
2 JKuBble cucTeMbl U UX CBOMCTBA 1 1.09-5.09
YpoBHEBast OpraHU3alusl )KUBBIX
3 P P I 1.09-5.09
CHCTEM
HcTopust OTKpBITHS U U3Y4YEHHUS 8.09-
4 1
kieTku. Knerounas reopus 12.09
Meroasl MOJIEKYJIAPHON U
KJICTOYHOM OMOJIOTHH.
ITpakTryeckas pabora
5 «M3yueHne MeTo10B KIIETOUYHOU ] 0.5 8.09-
Ouostoruu (xpomarorpadus, ' 12.09
anexTpodopes,
muddepeHnmanbaoe
ueHtpudyruponanue, [1LP)»
6 X €CKHI COCTaB KJIe 1 8.09-
MMHUYECKUH COCTaB KIETKU
12.09
7 MuHepalibHbIE BEIECTBa 1
KJICTKH, X OHOI0rn4ecKas pob
8 Oprannueckue BEIecTBa 1 0.5 15.09-




KJIETKU — OEJIKH. 19.09

JlaboparopHast pabota

«Ob6Hapyx)eHHne 6eJIKOB ¢

MOMOIIIBIO0 KaYeCTBEHHBIX

peaKuuii»
9 CoiicTBa, KIaccupUKays u 15.09-

¢byHKIMN O6EIKOB 19.09
10 Opranuueckue BellecTBa 15.09-

KJIETKH — YTJIEBOJbI 19.09

Opranuueckue BellecTBa 22.09-
11

KJIETKY — JIMOUAbI 26.09

Hyxnennoseie kucnorsl. JITHK u

PHK. JIabopatopnas pabora 9 09-
12 «MccnenoBanue HyKJIEHHOBBIX 0.5 26.09

KHCJIOT, BBIIEJIEHHBIX U3 KJIETOK

Pa3IUYHBIX OPraHU3MOBY

Crpoenue u pynkiun ATO. 9.09-
13 Jpyrue Hyki1eo3uaTpudocdaTst 26.09

(HT®)

CexBennponanue JIHK. 29.00-
14 MeToabl TEHOMHKH, 310

TPAHCKPUITOMHKH, TPOTEOMHUKHI

Meroas! CTpYKTYpHOI 29.09-
15

OuoI0rHH 3.10
16 Tunsl KIETOK. 29.09-

IIpokapuornueckas Kierka 3.10

CrpoeHne 3ykapuoTH4YECKOM 6.10-
17 0.5

knetku. [IpakTuyeckas pabora 10.10




«M3ydyeHue CBOMCTB KJIETOYHOMN

MEMOpaHBI»
[ToBepxHOCTHBIN anmapat 6.10-

18
KJIETKU 10.10
OnHoMeMOpaHHbIE OpraHOW/IbI
kietku. [IpakTrueckas pabota 6.10-

19 «3yuenue 1BUKEHUS 0.5 16‘ 10
[UTOIJIA3MbI B PACTUTENbHBIX
KJIETKaX)

[TonyaBTOHOMHBIE OpTaHOUIBI
KJIETKUA: MUTOXOHJIPHH,

20 mactuabl. JlaboparopHas 0.5 13.10-
pabora «lccnenoBanue 17.10
IJ1a3MOJIN3a U JIETIIIa3MOJIN3a B
PaCTUTENBHBIX KIETKaX»

71 HememOpaHHbIe OpraHou/IbI 13.10-
KJIETKH 17.10

22 Crpoenue u pyHKIUH s7pa 13.10-

17.10
CpaBHutenbHas
XapaKTepUCTHKA KIETOK

23 sykapHot. JlabopaTtopHas 0.5 20.10-
pabota «M3ydyeHue cTpoeHHs 24.10
KJIETOK Pa3/InYHbIX
OpPraHU3MOB)

AcCUMUISIIIAS U TUCCUMMJIISALIUS 20.10

24 — JIBE€ CTOPOHBI METa00IU3MA. 24,10

Tumnsl 0OMeHa BENIECTB.




JlaGopaTopHas pabota
«M3ydyeHne KaTaIuTU4eCKON
aKTUBHOCTH (pepMeHTOB (Ha
pUMEpEe aMHJIA3bl WIH
Kartasas3bl)»

DepMEHTaTUBHBIN XapaKTep
peaKuuii KJIETOYHOTO
MeTtabonusma. JlaboparopHas
pabora «M3yuenune

20.10-

25 0.5
(hepMEeHTaTUBHOTO 24.10
pacileryieH s IepoKCUaa
BOZIOPOJIa B PaCTUTENIbHBIX U
KUBOTHBIX KIIETKaX»

26 benku-akTuBaTophl U OENKU- 311711
MHTUOUTOPBI

7 ABTOTpOGHBINH TUII OOMEHa 311711
BEIIECTB

28 doTrocuHTE3 3.11-7.11
Xemocunres. JlaboparopHas

10.11-

29 pabota «CpaBHEHHE IPOIIECCOB 0.5 1411
(hoTOCHHTE3a U XEMOCHHTE3a» '
AHa’poOHbIe OpraHu3mMbl. Buiel

30 Oposxenus. JlabopaTopHas 10.11-
pabota «CpaBHEHHUE TPOIIECCOB 14.11
OpOKEHUS U JIBIXaHUSD»

31 AdpoOHBIE OPraHU3Mbl. JTaIb 10.11-
SHEPreTHYECKOro 0OMeHa 14.11




DHeprust MeMOpPaHHOTO

1 rpagueHTa npotoHoB. CuHTE3 17.11-
AT®: pabora nmporonHoit ATO- 21.11
CUHTa3bl

17.11-

33 Peakuyu MatpuyHOro cCUHTE3a

21.11
34 Tpanckpunuus — MaTpU4IHBIA 17.11-
cunre3 PHK 21.11
24.11-
35 T ¢
paHCIIALMS U €€ 3TaIlbl 2811
KoaupoBanue aMuHOKHUCIIOT.
24.11-
36 Poaw pubocom B OGrocuHTE3E
28.11
Oenka

37 Opranuzanus reoma y 24.11-
[IPOKApPHUOT U DYKapUOT 28.11

18 MonexynaspHble MEXaHU3MBI 112-5.12
9KCIIPECCHU T'€HOB Y DYKapHOT
Bupycel — HekneTouHbIe
(hOpMBI KUZHHU U OO0JIUTaTHBIE

39 napas3uTtel. [IpakTuyeckas 0.5 1.12-5.12
pabota «CoznaHue MoJenn
BHpYyCa»

40 Bupychsbie 3a0601eBaHus ) L12.5.12
4eJi0BeKa, )KUBOTHBIX, PACTCHH

41 Hanortexnonoruu B OM0JI0THN U 8.12-
MEIUIIMHE 12.12

42 JKu3HeHHBIA UK KIETKU 8.12-




12.12

. 8.12-
43 Marpuunsiii cuntes JJHK 12.12
Xpomocomsl. JTabopatopHas 15.12-
44 pabota «3ydeHne XpoMOCOM 0.5 ) 9: 12
Ha FOTOBBIX MUKpPOIIpenaparax»
15.12-
45 Jlenenue KIeTKH — MHUTO3 1912
Tune! ketok. Kapuokunes u
uuTOKMHE3. JlabopaTtopHast
46 pabora «Habmoienne MuTO3a B 0.5 15.12-
KJIETKaX KOHYMKa KOPEIIKa JIyKa 19.12
(Ha TOTOBBIX
MHUKpOITpernaparax)»
Perynsiuus ;KM3HEHHOTO LIMKJIA 22.12-
47
KJIETOK 26.12
22.12-
48 OpranusM Kak eIMHOE LEN0e 26.12
Txanu pacrenuii. JlaboparopHas 212
49 pabota «M3ydyenue TkaHei 0.5 ) 6: 12
pacTeHui)
TxaHM KUBOTHBIX U YEIOBEKA.
12.01-
50 JlaGopatopHnas pabora 0.5 16.01
«3yueHne TKaHeN KUBOTHBIX»
Opransl. CrcTeMBI OpraHoB.
51 JlabopaTopHas pabota 0.5 12.01-
«M3yueHne opraHoB LIBETKOBOT'O 16.01

pacTeHus»




12.01-

52 Ornopa Tena opraHu3MOB 16.01
19.01-
53 JIBr>KeHUE OPraHU3MOB 3,01
19.01-
54 [Iutanue opranu3mMoB 3.0l
[IuTanue MO3BOHOYHBIX 1901
55 KUBOTHBIX. [IniieBapuTenpHast ) 3' 01
CHCTeMa YenoBeKa '
26.01-
56 JlbIxaHune opraHu3MoB 30,01
JlpIxaHue IMTO3BOHOYHBIX 26.01-
57
YKUBOTHBIX U YEJIOBEKa 30.01
Tpancnoprt BewecTs y 26.01-
58
OpraHu3MOB 30.01
KpoBeHocHas cucrema
59 MMO3BOHOYHBIX JKUBOTHBIX H 2.02-6.02
YeJloBeKa
60 Brinenenue y opranusmMoB 2.02-6.02
61 3amura y opraHu3MoOB 2.02-6.02
9.02-
2 nu
6 MMYHHAasl CHCTEMA YE€JI0BEKa 13.02
PazgpaxxumocTs u peryisuus y 9.02-
63
OpraHu3MOB 13.02
I'ymopanbHas perymsimus u 9.00
4 oy
6 SHIOKpPUHHAS CUCTEMA 13.00

JKHUBOTHBIX U YCJIOBCKa




@DopMbI pa3MHOKEHUS

16.02-

05 OpraHu3MOB 20.02
16.02-
66 [TonoBoe pa3MHOXeHHE 20.02
. 16.02-
67 Meiio3 20.02
I'amerorenes. O0pazoBaHue u
pa3BUTHE MOJIOBBIX KIIETOK.
68 JlaboparopHast pabota 0.5 23.02-
«M3ydeHne cTpoeHus MOJIOBBIX 27.02
KJIETOK Ha TOTOBBIX
MHUKpOTpernaparax»»
69 NunuBuayanbHOE pa3BUTHE 23.02-
OpPraHu3MOB — OHTOT'€HE3 27.02
70 3akJajKa OpraHoB U TKaHEH u3 23.02-
3apOBIIIEBHIX JINCTKOB 27.02
PocT u pa3ButHe )XMBOTHBIX.
JlabopaTtopHas pabota
71 «BblIBNIEHNE PU3HAKOB 0.5 2.03-6.03
CXOJICTBA 3apOJIbIIIEH
MTO3BOHOYHBIX JKHBOTHBIX)
PasmHoOxeHue u pa3Butue
pactenuii. JlaboparopHas
72 pabota «CTpoeHre OpraHoB 0.5 2.03-6.03
Pa3MHOXKEHHUS BBICIIIAX
pacTeHuin»
73 Hcrtopus ctaHoBIEHUS 1 5 03-6.03

Pa3BUTHA '’CHECTUKH KaK HAyKH




OCHOBHBIE TTOHSITHS 1 CHMBOJIBI

renetuku. Jlaboparopuas 9.03-

74 0.5
pabota «JIpo3oduiia kak 00bEKT 13.03
TCHETUYECKUX HCCIICTOBAHUI
3aKOHOMEPHOCTH HAcJIeI0BaHUs
MpU3HAKOB. MOHOTHOpUIHOE

75 ckpentuBanue. [IpakTuueckas 0.5 9.03-
pabota "M3ydueHne pe3yabTaToB 13.03
MOHOTHOPHUIHOTO CKPEIIHBAHHSI
y Ipo3oduisr”

76 uTomornyeckme 0CHOBBI 16.03-
MOHOTHOPUIHOTO CKpPEIINBAHUS 20.03

77 AHanu3upyolee CKpeuuBaHue. 16.03-
Henonnoe nomuHupoBaHue 20.03
JluruGpuHoe CKperBaHue.

[IpakTuueckas pabota 16.03-

78 «M3yueHue pe3ynbpTaToB 0.5 20.03
JTUTHOPHUTHOTO CKPEITUBAHUS Y
TPO30(UITBI»

79 [uTonornyeckre 0CHOBBI 23.03-
JUTUOPUIHOTO CKPEIIUBAHUS 27.03
CuemnieHHOE Hacle/I0BaHNe 23.03-

80
IIPU3HAKOB 27.03
XpOMOCOMHas1 TEOpHs 23.03-

81
HAaCJIEACTBEHHOCTH 27.03

6.04-

82 ['eneTuka momna 10.04

83 I'enotun kak emocTHast 6.04-




cucrema 10.04
['enernyeckuii KOHTPOJIb 6.04
84 pa3BUTHS PACTEHUM, )KUBOTHBIX 16 04
U YellOBEKa '
N3MeHunBOCTb IPU3HAKOB. 13.04-
85
Bunnr nsmMeHuYnBOCTH 17.04
MoaundukanroHHas 13.04-
86
U3MEHYMBOCTh 17.04
Bapuarmonsslii psag u
BapuallMOHHAs KpUBasl.
JIaboparopHast pabota
«HccnenoBanue
' . 13.04-
87 3aKOHOMEPHOCTEN 0.5 17.04
MOU(PUKAITIOHHOM '
n3meHunBocTH. [locTpoenue
BapHUAIIIOHHOTO pAJa U
BapHalMOHHOW KPUBOMN»
I'enoTunmnueckas
20.04-
88 M3MEeHYUBOCTh. KoMOMHaTHBHAS 24,04
W3MEHYUBOCTh '
MyTarmorHasi "3MEHUYUBOCTb.
ITpakTryeckas pabora 20.04-
89 0.5
«MyTanuu y 1po30Quisl (Ha 24.04
TOTOBBIX MUKpOIIpenapaTax)»
3aKOHOMEPHOCTH
P 20.04-
90 MYTalMOHHOT'O MpOLECcCa.
24.04
DONHUreHeTuKa v SMUTeHOMHUKa
91 ['eneTuka yenosexa. 0.5 27.04-




[IpakTrueckas pabota
«CocTaBiienue 1 aHaiIu3
POIOCIOBHON»

1.05

92

MeTtoabsl METUITTHCKON
T€HETUKHU

27.04-
1.05

93

3HaueHue MEIUIIMHCKON
TCHETUKH B MPEIOTBPAILCHUH U
JIEUEHUH T€HETHYECKUX
3a001e€BaHNM YEI0BEKA

27.04-
1.05

94

OCHOBHBIE TIOHATHUS CEJICKIIHH.
JlaGopaTopHas paboTta
«3y4eHue copToB KyJIbTYPHBIX
pacTeHuil ¥ OPOJ] TOMAITHUX
KUBOTHBIX)

0.5

4.05-8.05

95

Meroasl CeneKIHMOHHON
pabotsl. JIaGopaTtopHas paboTa
«M3yueHne METo10B CENEKIUU
pacTeHuin»

0.5

4.05-8.05

96

JlocTrKeHMs ceneKunun
pacTeHU U KUBOTHBIX.
ITpakTryeckas pabora

«IIpuBUBKa pacTeHHI»

4.05-8.05

97

COXpaHCHI/IC, N3YUCHUC U
HUCIIOJB30BaAHHUEC I'CHCTUYCCKUX

pecypcoB

11.05-
15.05

98

brotexHonorus kak Hayka u
oTpacib MPOU3BOJICTBA.
[TpakTryeckas pabora

0.5

11.05-
15.05




«M3yueHne 0ObEeKTOB

OMOTEXHOIOTHI
OcCHOBHbBIE HaINlpaBJICHUS 11.05-
99 . 1
CUHTETHYECKON OMOJIOTHN 15.05
XpOMOCOMHasI U TEHHAs 18.05-
100 1
WHXXCHEPUS 22.05
18.05-
101 Menumuackue OMOTEXHOIOT NI 1 .05
PesepsHubiit ypok. [loBTopenue,
102 000011IeHIE, CHCTEMATH3AIIHS 1 18.05-
HIEHHE, B 22.05
3HAHUU
OBILEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KJIACC

Kosnu4yectBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | odOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
1 OpomononHas teopus Y. lapsuna 1 1.09-5.09
4.
) JIBM>KyIIME CUIIBI ABOJIIOLIMY BUJIOB 110 | 1.09-5.00
JapBuny
Bopr6 i
3 opb0a 3a CyI_I_[eC;FBOBaHI/IC, €CTECTBEHHBII | 1.09-5.00
Y UCKYCCTBEHHBII 0TOOD
DopMUPOBAHUE CUHTETUYECKOU TEOPUU 8.09-
4 1
3BOJIIOLUN 12.09
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: | 8.09-
MHUKPO3BOJIIOLUSA U MAKPOIBOJIOLIUS 12.09
[Tonmynsius — snemMeHTapHas €IMHULIA 8.09-
6 1
3BOJIIOLIMU 12.09
3aKOH reHETUYECKOro paBHoBecus JIk.
7 Xapau, B. BaitnOepra. JlabopatopHas | 0.5 15.09-
pabota «BbIsiBIEHNE U3MEHYUBOCTH Y ' 19.09
0co0el OHOT'O BHIA)
15.09-
8 DneMeHTapHbIe GaKTOPHI IBOITIOLUN 1
19.09
9 Dddext ocnoBarenst. dpdext | 15.09-
OyTBUIOYHOTO TOPJIBILIKA 19.09
10 Murpauuu. M3o0aumuu nomymsmii: | 22.09-
reorpaduyeckas, OnoJorudecKas 26.09




1 EctecTtBeHHbI 0TOOP — HANpaBISIONIHIA 22.09-

(baxTop 3BONIIOLUU 26.09
. 22.09-

12 [TonoBoii oTO60Op 26.09
[TprcrmocoOIeHHOCTh OPTaHU3MOB KaK
Pe3yNbTaT MUKPOIBOIIOIMH.

29.09-

13 JlaboparopHas padota «/3yuenue 0.5 3,10
apoMop(h030B U UIUOAAANITAIIUN Y
pPacTeHMId U KUBOTHBIX)»

[Ipumeps! npucnocodIeHU Y OpraHu3MoB:
Mopdonoruueckue, GU3NOIOTHYECKUE,

14 OMOXHMMUYECKHE, IIOBEIEHYECKHUE. 0.5 29.09-
JlabGopaTopHas padora «IIpucnocobnenus 3.10
OpPTaHU3MOB M UX OTHOCHTEIbHAS
1IETIECO00PA3ZHOCTH»

Bun, ero kputepuu u CTpyKTypa.
29.09-

15 JlaboparopHas pabota «CpaBHEHHE BUIOB 0.5 3.10
10 MOP(OJTOTUYECKOMY KPUTEPHIO)

6.10-

16 CrpykTypa BHa 10.10

17 Bunoo6pa3oBanue kak pe3ynbTar 6.10-
MHUKPO3BOIIOLUHA 10.10

6.10-

18 CBs3b MUKPOIBOJIIOLIMH U ATTUIEMUAOTIOTHI 10.10

19 Makpossomonus. Ilaneonronornyeckue 13.10-
METO/Ibl U3YUYEHHS IBOIIOLIMU 17.10

20 buoreorpaduyeckue MeToabl H3ydeHUS 13.10-
3BOJIIOLUU 17.10




OMOpPHUOIOrHYECKHUEe U CPaBHUTEIBHO-

13.10-

21 Mop(doorudeckre METo Ikl U3yIeHHS 17.10
3BOJIIOIN
MonekynsapHO-TeHeTUYECKHE, 20.10-

22 OMOXMMHUYECKHE U MaTeMaTHUCCKHUE ) 4: 10
METO/bl U3yUYEHUS IBOJTIOLIUN

20.10-

23 OO61mue 3aKOHOMEPHOCTH BOJIIOIUH 24,10

24 AnantuBHas paguauus. HepaBHOMepHOCTh 20.10-
TEMIOB 3BOJIOIUU 24.10

’5 Hayunbie runote3bl mpoucXoKIeHus 311711
JKW3HU Ha 3emMIie

26 JloHay4yHbI€ PECTABICHUS O 3aPOKICHUN 311711
JKH3HU

7 OCHOBHBIE 3Talbl HEOPraHUYECKON 311711
SBOJIIOIUU

10.11-

28 ['unoTe3bl 3apokIeHUs )KU3HU

14.11
Ucropus 3emiu 1 MeTOABI €€ N3YUEHUSI.

79 JlabopaTtopHas paborta «M3yuenue u 0.5 10.11-
OIACAaHNUE NCKOMAEMBIX OCTATKOB JIPEBHUX 14.11
OpraHUu3MOB»

30 HauansHele 3Tarsl opraHndeckon 10.11-
IBOJIIOIINN 14.11

17.11-

31 DBOJIIOLMS DYKAPUOT 111

3 OCHOBHBIC ATAIIBI YBOIIONUN 0.5 17.11-
pacturenbHOro mupa. [Ipakrtuueckas 21.11




pabora «M3ydyenne ocoOeHHOCTEH
CTPOCHHUS PACTCHHI Pa3HBIX OT/EIOB)»

13 OCHOBHBI€E dTarbl DBOJIIOLINY KUBOTHOT'O 17.11-
MHpa 21.11
DBOJIIOLIMS )KUBOTHBIX. [IpakTrueckas

- 24.11-

34 pabora «3yyeHue ocobeHHOCTEH 0.5 2811
CTPOCHHSI TO3BOHOYHBIX KHBOTHBIX)» '

35 Pa3BuTHe xu3HM Ha 3eMIIe 110 3paM U 24.11-
repuoam 28.11

36 MaccoBble BBIMUPAHHS — DKOJIOTHYECKUE 24.11-
KPU3HCHI POLLIOTO 28.11

37 CoBpeMeHHBIN YKOJIOTUYECKUN KPU3HUC, €T0 112-5.12
0COOEHHOCTH

38 CoBpeMeHHast cuctemMa OpraHu4ecKoro 112-5.12
Mupa

39 OCHOBHBIE CHCTEMATHYECKUE TPYIIIIBI 112.5.12
OpraHU3MOB

8.12-

40 AHTpONOJIOTHSI — HAayKa O 4EJIOBEKE

12.12

41 PazButue npencrasienuii o 8.12-
MPOUCXO0XKJIECHUU YETOBEKA 12.12
MecTto yenoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas 212

42 pabota «M3yuenue ocobeHHOCTEN 0.5 1'2 12

CTPOCHUS CKEJICTA YCIIOBCKA, CBA3AHHLBIX C
MMPAMOXOKACHUCM»




15.12-

43 JIBHoKYIIIME CHIIBI aHTPOIIOT€HE3a 19.12
44 CooTHoItIeHne OUOJIOTMYECKUX U 15.12-
COLIMAJILHBIX (PaKTOPOB B AHTPOIIOT€HE3E 19.12
15.12-
45 OCHOBHBIE CTaJUU AHTPONOTEHE3A
19.12
22.12-
46 [Taneorenerrka u MajeoOreHOMHUKA 26.12
47 DBOJIIOIHS COBPEMEHHOTO YEJIOBEKa 22.12-
26.12
Yenoseueckue pachl. [IpakTuueckas 2 12
48 pabota «3yueHne SKOIOrHueCcKux 0.5 26,12
aJianTanuii 4eI0BeKa
49 MexIUCIUIITIMHAPHBIE METObI 12.01-
AHTPOIIOJIOTUU 16.01
12.01-
50 3apoxaeHUE U pa3BUTHE IKOJIOTHUU
16.01
Mertoasl skosnoruu. JlaboparopHas padbora 1201
51 «3yueHne MeTo10B HKOJIOTMUECKUX 0.5 16.01
HCCTICIOBAHMIN
57 3HaueHne YKOIOTNYESCKUX 3HAHUU I 19.01-
YeJIoBeKa 23.01
19.01-
53 Dkonorudeckue HhakTopsl 3,01
Abunotnyeckue pakropbl. CBeT Kak
sKoJornueckuit pakrop. JlabopaTopHas 19.01-
54 . 0.5
pabota «BpIsBICHNE TPUCTIOCOOICHUIH 23.01

OpraHnu3MOB K BJIMSHHUIO CBETA»




AbuoTtndeckue dakTopsl. TemrepaTypa
KaK 3KOJIOTUYECKUI (akTop.

26.01-

55 JlaboparopHast pabota «BrisiBIeHNE 0.5 30,01
MPUCTIOCOOTICHUI OPTaHU3MOB K BITUSTHHIO '
TEMIIEpaTypbI»

Aobunornueckue GpakTopsl. BraxxHocTs Kak
sKkosiormueckuii pakrop. JlabopaTopHas 26.01-

56 0.5
paboTta «AHATOMHYECKHE OCOOCHHOCTH 30.01
pacTeHuil U3 pasHbIX MECT OOUTaHUS»

26.01-

57 Cpensl 0OuTaHUs OPraHU3MOB 30.01

58 buonornueckue puTMbl 2.02-6.02

59 KuzHeHnHble GOpPMBI OPraHU3MOB 2.02-6.02

60 buotuueckue gpakTops 2.02-6.02
3HayeHne OMOTUYECKHUX B3aUMOIECHCTBUI 9.00-

61 JUIs CYIIECTBOBaHMS OPraHU3MOB B cpejie '

13.02
oOuTaHus

2 OKOJIOTUYECKHE XapaAKTEPUCTUKU 9.02-
MOIYJISALAN 13.02
OCHOBHBIE TIOKA3aTEIH TOIYJISIIHIH: 9.00-

63 YHCIICHHOCTD, TNIOTHOCTh, BO3pACTHAS U 1'3.02
MOJIOBAsi CTPYKTypa
OCHOBHBIE TIOKA3aTEIH TOIYJISIIHIH: 16.00-

64 POXTaeMOCTh, IPHPOCT, TEMI POCTa, 20.02
CMEPTHOCTh, MUTPAIIHA

16.02-

65 DKOJIOTHYECKasA CTPYKTYpa MOMYJISIIAN

20.02
66 JluHamMMKa MOMYJISALUU U €€ PeryJIsaLus 16.02-




20.02

KpI/IBHe pocTa YNCICHHOCTH IMOIIYJIAIHNH.

23.02-

67 Kpusblie BbIKUBaHUS 27.02
DKoJiIoruyeckasl HuIa Bua.
68 JlaboparopHas pabdota «IIpucrnocobnenus 0.5 283_
CEMSIH PACTCHHI K PACCEIICHUIO)
69 But kak cucreMa oy isiuii 5385_
70 3aKOHOMEPHOCTHU TIOBEJICHUS U MUTPAITHIA 5 03-6.03
KUBOTHBIX
71 Co00111€CTBO OpPraHU3MOB — OHOIICHO3 2.03-6.03
72 DKocucTema Kak OTKpbITasi cucreMa 2.03-6.03
73 KpyroBopot BemecTB 1 MOTOK 3HEPTHUHU B 9.03-
JKOCHCTEME 13.03
74 OCHOBHbBIE TIOKA3aTEeIN HIKOCUCTEMBI 9-03-
13.03
9.03-
75 DKOJIOTHYECKUE TTUPAMUJIBI 13.03
16.03-
76 N3menenns cooOIecTB — CYKIIECCHHI 20.03
77 IIpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 16.03-
03€p U peK. JKOCUCTEMBI MOPEl U OKEAHOB 20.03
73 IIpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 16.03-
TYHJIp, JIECOB, CTENEM, TyCTHIHb 20.03
23.03-
79 AHTpPONIOTr€HHBIE YKOCUCTEMBI 2703
80 Ypb6oskocucremsl. [IpakTnueckas pabora 0.5 23.03-




«M3yuenue u onrcanue ypoo3KOCUCTEMBD) 27.03
3aKOHOMEPHOCTH (OPMUPOBAHUS 73.03.
81 OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B 2703
9KOCUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN
2 Pa3HbIX TUIIOB Ha CyOOpraHU3MEHHOM, 6.04-
OpraHU3MEHHOM, MOMYJIALIMOHHOM U 10.04
HKOCUCTEMHOM YPOBHSIX
23 buocdepa — obmieruranerapaast 0007109Ka 6.04-
3emun 10.04
6.04-
84 VYuenue B. W. Bepnazckoro o 6uochepe
10.04
3aKOHOMEPHOCTH CYIIECTBOBAHHUS 13.04-
85
ouocdepsl 17.04
KpyroBopots! BemecTs u 13.04-
86
OMOTCOXUMHUECKUE ITUKITBI 17.04
g7 3oHanbHOCTH Ouochepsl. OCHOBHBIE 13.04-
OMOMBI CyIIIN 17.04
. 20.04-
88 YcToiuuBocTh Onochepsl 24.04
89 DKOJIOTM4ECKHE KPU3KUCHI U UX TIPUYUHBI 20.04-
24.04
. 20.04-
90 BosneiicTBue uenoBeka Ha 6uochepy 24,04
91 AHTpPONIOT€HHOE BO3JEHCTBHE HA 27.04-
PaCTUTENBbHBIN U KUBOTHBIA MU 1.05
92 Oxpana npupobt 27.04-




1.05

93 OCHOBHBIE TPUHIIUIIBI YCTONYUBOTO | 27.04-
pPa3BUTHS YEJIOBEYECTBA U MPUPOJIBI 1.05
PanmonanbHO€ IpUpPOAONIOJIBb30BAHNE U

94 COXpaHEHHE OMOJIOTUYECKOTO 1 4.05-8.05
paszHooOpasus 3emiau

95 0"606H1€HI/I€ 1o Teme «MHUKPOIBOIIOLHUS U | 4.05-8.05
e€ pe3ysbTaThl»

96 0"606I_HGHI/IG 1o TeMe «MaKpO3BOJIOLHUS U | 4.05-8.05
e€ pe3ysbTaThl»

97 O6061mmenue o teme «lIpoucxoxaeHue u | 11.05-
pa3BUTHE )KU3HU Ha 3eMiIe)» 15.05

08 O600menue o teme «IIpouncxoxaeHne | 11.05-
YeJI0BEKA — aHTPOIIOTEHE3) 15.05

99 O06o0menne 1o TeMe «IKOJIOT s — HayKa O | 11.05-
B3aMOOTHOUIEHUSIX OPTraHU3MOBY 15.05
O6061mmenue o TeMe «OpraHu3Mbl U cpea 18.05-

100 1
oOuTaHUM» 22.05
O60061eHne o TeMe «IKOJIOTHS BUIOB U 18.05-

101 . 1
MTOIYJIALIAI» 22.05
O06o00menue no Teme «buochepa — 18.05-

102 1
ro6anpHast IKOCHCTEMa) 22.05

OBUIEE KOJIMYECTBO YACOB I10 102 75

[TPO'PAMME







IPOBEPSIEMBIE HA EI'D 110 BUOJIOT'MU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero
oOpa3oBaHus

CdopmupoBaHHOCTh 3HAHUKW O MECTe U POJH OMOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dhopMupoBaHUH COBPEMEHHOI
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, B TO3HAHUU 3aKOHOB MPUPOJIBI U
PELICHNH KU3HEHHO BaYKHBIX COLUATBHO-ITHUECKUX, IKOHOMUYECKHX,
9KOJIOTHYECKUX IPOOJIEM YeTIOBEUECTBa, a TAKXKe B PEIICHUH BOIPOCOB
PaIMoOHATILHOTO MTPUPOAOIIOIE30BaHNUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIIEHUS K MPHUPOJIE, OOIIECTBY, YETIOBEKY; O BKJIa/I€ POCCUUCKUX U

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3BUTHEC OHOJIOrUH

Bnanenne cucremold 3HaHMH 00 OCHOBHBIX METOJaX HAYYHOTO
[IO3HAHUS, UCMOJIb3yEeMbIX B OMOJOIMUYECKUX HCCIIEAOBAHUSAX >KUBBIX
O0BEKTOB M JKOCHCTeM (ONUCaHMEe, W3MEpEHHEe, IPOBEICHHE
HAOIOACHNH); CIOCOOAMU BBISIBIICHUS M OICHKH aHTPOIOTCHHBIX
WU3MEHEHHH B IPUPOJE.

YMeHue BBIIBUraTh T'MIIOTE3bI, MPOBEPITh MX JKCIEPUMEHTAIBHBIMU
cpeactBamu, (GOpMyIHMpys Ielb HCCIEAOBaHUS, aHAIU3UPOBATh
MIOJIy4YE€HHBIE PE3YJIbTAThI U JENIaTh BHIBOIBI.

BoisiBneHME 3aBUCHUMOCTHM  MEXKIY HMCCIELYEMBIMU BEIMYMHAMU,
00BsICHEHUE MOITYUYEHHBIX Pe3yJbTaToB U (OPMYIHUPOBAHHUE BBIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITHi/JI, TGOpI/Iﬁ 1 3aKOHOB

YMeHue BIajeTh CHUCTEMOM OHONOTHYECKMX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIIME OWOJIOTMYECKUE TEPMHUHBI W TIOHSTHUS
(>Ku3HB, KJIETKA, TKaHb, OpPraH, OpPraHu3M, BUJ, TIOMYJISIHUS, SKOCUCTEMA,
OuorieHo3, Onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OuocuHTe3 Oenka, OWOMONMMMEPBHI, JUCKPETHOCTh, CaMOpPETYISIIKS,
CaMOBOCIIPOU3BENICHUE, HACJICJICTBEHHOCTb, H3MEHYHMBOCTD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Ouwojorudeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneiinena, P. BupxoBa; KJIOHaJIbHO-CENEKTUBHOIO MMMyHHTEeTa [I.
Opnux, .M. MeuHnkoBa, XpOMOCOMHAsI T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apopsimieBoro cxoactsa K. bapa, sBosonuoHHas

TCOpUA 4. I[apBI/IHa, CUHTCTUYCCKAasA TCOPUA OBOJJOLUU, TCOPUS




antpororeHe3a Y. Jlapsuna; teopus Ouoreornenosza B.H. Cykauépa;
yuenue H.W. BaBuioBa 0 neHTpax MHOrooOpaszus U MPOUCXOKACHUS
KyJbTypHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 mnOyTIx U
HarpaBJIeHUsX 3BojroIUH, yuenue B.W. BepHanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3Hs MOTOMKOB IEPBOTO MOKOJICHUS, PACILEIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacjeqoBaHus mpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeI0BaHUs IPU3HAKOB W HapyLIEHUS CUEIUICHUS
reHoB T. MopraHa; rOMOJOrMYECKHX PSOOB B HACJIEICTBEHHOMN
n3MeHunBocty H.M. BaBunoBa; renetmueckoro pasHoBecust JIxk.
Xapan u B. BaiinGepra; 3apoappimeBoro cxozactsa K. bapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Miosiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHuMmyma fO. JIubuxa, 5K01I0rMuecKkoil nmupaMuabl 4HCEd,
O01OMAaccChl U SHEPTUN);

runoressl (koarepBatHoit A.W. Omnapuna, nepBuuHOro OyiaboHa JIK.

Xongetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peumatb IMOHCKOBBIC OMOJOrHYECKUE 3aJa4l, BbIABIIATH
IIPpUYIUHHO-CIICACTBCHHLIC CBA3HU MCKAY HcciIeyeMbIMU
OHOJIOrMYECKUMHU 06"I>CKT8,MI/I, mnmpoueccamMm M ABJIICHUAMU; OCJIATb
BBIBO/JIbI M IIPOTHO3bI HA OCHOBAHHWH ITOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJATb I'CHOTHUIIMYCCKHUEC CXCMbl CKPCHIMBAHMWA JII pa3HbIX TUIIOB
HaCJICAOBAaHUA TPHU3HAKOB Yy OPraHU3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPI'MU B OKOCUCTEMAX (HGHI/I IUTaHusA, ITUIIECBLIC CeTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GYHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAaMH OpPraHOB y pAacTEHHH, >KMBOTHBIX U YEJOBEKAa; MEXAY
JTarnaMu OOMEHa BELIECTB; ITallaMu KJIETOYHOTO IMKJIA M KU3HEHHBIX
LIUKJIOB OPTraHU3MOB; 3TalaMyd SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTUIOM U (GaKTOpaMu Cpelbl OOUTaHMUS,
IpoleccaMy  3BOJIIOIUH;  JIBIKYIIUMH CHJIaMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU PA3JIMYHBIX AKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHnu3MOB

YMeHue BBIICNIATh CYIIeCTBEHHBIEC TPU3HAKHU:

CTPOEHHS BUPYCOB, KJIETOK MPOKAPUOT U FYKAPUOT; OJHOKIETOUHBIX U
MHOTOKJICTOYHBIX OPTaHW3MOB, BUJIOB, OMOTEOIICHO30B, YKOCUCTEM U
Omocdeppl; CTPOEHUS OpPraHOB W CHCTEM OpPraHoOB PAaCTCHHH,
KUBOTHBIX, YEJIOBEKA; MPOIIECCOB JKU3HEIEATEIHHOCTH, TPOTEKAIOIINX

B OpraHu3Max paCTCHHﬁ, JKHUBOTHBIX H YCJIIOBCKA, OMOJIOTUYECKUX




mporieccoB: obMeHa BemecTB  (Merabonm3M), HHGOpMAnMH U
MIpeBpaIleHHs] SHEPTUH, OPOKEHUS, aBTOTPOPHOTr0 U TeTepoTpodHOro
TUIOB TNMTaHUs, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo3a,
raMeToreHesa, 53MOpHUOreHe3a, MOCTAIMOPHOHAIBHOIO  pPa3BUTHA,
Pa3MHOXKEHHUS, UHIWBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCUCTBUS T'€HOB, TI€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOopa,  CTAaOWIM3HMPYIOLIETr0,  JBIXKYILEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'O O0TOOpa; aJJIONAaTPUYECKOI0 M CUMIATPHUECKOro
BUJI000pa30BaHusl; BIUSHUS JBWKYIIUX CHJI 3BOJIIOLIMK HA TEHO(DOH]
TOMYJISIUM; TPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OoOHuTaHus,
YyeperoBaHMsl HAIPABJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKAa SHEPIUH B 9KOCUCTECMAX

ChopMupoBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBIE IPU3HAKU
BUPYCOB, KJETOK IPOKAapUOT M JYKapuOT; OIHOKJIETOYHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MOB, BUJOB, 6I/IOFGOHCHO3OB N 3KOCHUCTEM,
0COOEHHOCTH MPOIIECCOB OOMEHA BEIIECTB U IPEBPALICHUS SHEPTUU B
KJIeTKe, (poTocHHTE3a, IMIACTHYECKOrO M JHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, MeH03a, OIUIOJOTBOPEHUS, pa3BUTHA U
Pa3MHOXKEHHUS, UHIUBUYaJbHOTO PA3BUTHUS OpraHu3Ma (OHTOTEHE3a),
O0pBOBI 3a CyIIECTBOBAHHE, ECTECTBEHHOTO 0TOOPa, BHI000pa30BaHu,
NPUCIIOCOOJICHHOCTH OPraHM3MOB K cpelne OOWTaHUS, BIUSHHSA
KOMIIOHEHTOB 3KOCUCTEM, aHTPOIOI'€HHBIX U3MEHEHHUI B IKOCHCTEMAX
CBOEH MECTHOCTH, KPYrOoBOPOTa BEIECTB W TPEBPALICHUS DHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJHKY JUIS JTOKa3aTelbCTBA
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIII; B3aMMOCBSI3U
OpPraHu3MOB U cpelbl OOWTAaHMSA; EIUMHCTBA YEJIOBEYECKUX pac;
HE00XO0IMMOCTH 37I0pPOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BHUJOB M DOKOCUCTEM KaK YCJIOBUA COCYHICCTBOBAHUA MNPUPOJALI H

YCJI0BCUCCTBA

YMeHHe KpUTHUYECKH OIeHWBaTh WH(POPMAIMIO OHOJOTHYECKOTO
CoJiepKaHUsl; MHTEPHPETUPOBATH ITHUUYECKUE ACIEKThl COBPEMEHHBIX
UCCIeIOBaHUK B~ OWONIOTMH,  MEOUIMHE,  OMOTEXHOJIOTHH,
paccMmarpuBath rJ100anbHbIe IKOJIOTUYECKHE POOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

ITO3HUIIHIO




INEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITPOBEPAEMbBIX HA EI'J
1O BUOJIOI'MHA

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorus kak Hayka. JKuBble CUCTEMBI U X U3YyUYCHHUE

1.1

CoBpemeHHass OHWOJOTHS — KOMILJIEKCHAsE Hayka. bBHOJOrMYecKkne HaykKd U
u3ydaemble MU TpoOsiembl. DyHIaMeHTalbHbIC, MPUKIATHBIE W ITOHCKOBBIC
HAyYHBIC UCCIICJIOBAHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kapTuHbl mupa. [Ipodeccun, cBsizanHple ¢ Ouosioruel. 3HaueHHE OUOJNIOTHH B
MPAKTUYECKON JICATEIIBHOCTH 4YeJOBEKa: MEIMIIMHE, CEIbCKOM XO3SHCTBE,

IIPOMBIINUIICHHOCTH, OXPAaHC IIPUPOALI

1.2

XKusble cuctembl Kak mpeaMeT uzydeHus: 6uosnoruu. CBONCTBA JKUBBIX CHUCTEM:
eIMHCTBO XMMHYECKOTO COCTaBa, JUCKPETHOCTh M IIEJIOCTHOCTH, CIOXHOCTh U
YIOPSIIOYEHHOCTD CTPYKTYPHI, OTKPBITOCTH, caMoOpTaHu3aIus,
CaMOBOCIIPOU3BEICHHE, PA3PaKUMOCTb, I3MEHUUBOCTh, POCT M Pa3BUTHE.

YpOBHM OpraHM3aLUU JKUBBIX CHCTEM: MOJICKYJISPHbIN, KIETOYHbIH, TKaHEBbIH,
OpraHU3MEHHBIH, HOMYJIALUOHHO-BHIOBOH, HKOCUCTEMHBIH
(OmoreoneHoTHUeckuit), OuocdepHsiii. I[Iporecchl, MpoUCXOmsANIMe B KUBBIX
cucremax. OCHOBHBIE TpU3HAKW XHUBOTO. JKW3HB Kak (opMa CyIIecTBOBaHUS

MaTepuu

1.3

Meroasl Ouonornueckoid Hayku. HaOmrogeHue, wu3MepeHHe, SKCIEPUMEHT,
cucTeMaTu3amus, MeTaaHanu3. [loHATHE O 3aBUCMMOH UM HE3aBHCHUMOM
nepemenHoll. [InanupoBanue skcnepuMenTta. [locTaHOBKa M MpoBEpKa THIIOTES.
HyneBass rumote3a. Ilonsatue BBIOODKM U €€ HOCTOBEpHOCTH. Pazbpoc B
Onosornuecknx JaHHbIX. OIIEHKa JOCTOBEPHOCTH IMOJYYEHHBIX pE3YIbTaTOB.
[IpuunHBI HUCKaXKEHUS Pe3yNbTaTOB JKcrepuMeHTa. [IoHSATHE CTaTUCTHYECKOTO

TECTa

Knerka kak Omosiorudyeckasl CicTeMa

2.1

Knerka — cTpykTypHO-()YHKIIMOHAJIbHAS €IUHHIA XKUBOTO. MCTOpUS OTKPBITUS
kinetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M.
Hneiinen, P. Bupxos). OCHOBHBIE MOJ0XKEHUS COBPEMEHHON KJIETOYHOU TEOPHUH.
MeTo b1 MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOTUH: MUKPOCKOIIHS, XpoMaTorpadus,
anekTpodopes, METOZ MEYEHBIX aTOMOB, middepeHnranbHoe

I_ICHTpI/I(I)yTI/IpOBaHI/IC, KYJBbTUBUPOBAHHUEC KIICTOK
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XVUMUYECKUH COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTPaMHUKpPO3JEMEHTHL. Boaa u

e€ poiib Kak pacTBOPHUTENS, peareHra, y4acThe B CTPYKTYpPUPOBAHUU KIIETKH,




TEIUIOPETyAsuu. MuHepaabHbIe BEIIECTBA KIETKH, WX OHOJOTHYECKas pPOJIb.
Posnb kKaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue mnonumepsl. benku. AMHUHOKUCIOTHBIH COCTaB  OEIKOB.
Crtpykrypbl OenkoBoi Mousekyibl. [lepBuunas cTpykTypa Oelika, MeNTHIHAS
CBA3b. BropuuHas, TpeTUyHas, 4YETBEPTUYHAs CTPYKTYphl. [leHarypaums.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIuM OEIKOB.
VYrneBonpl. MoHOcaxapupl, AUCAXapUAbl, OJIMTOCAXAPUAbl U IOJIUCAXAPUIBL.
OO0muit mnaH cTpoeHuss U (PU3UKO-XUMHUYECKHE CBOICTBA  yrJeBOJIOB.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlumuapsl. T'unpodunbHo-runpodoOHbie cBolicTBa. Knaccudukanus Iunmmos.
Tpurnuuepunsl, docdhonunuas, BOCKH, cTepouabl. buonormdeckue GyHKIUU
munuaoB. O0mre cBoicTBa OUOIOrHUECKUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTD
K CaMO3aMBIKaHUIO, TOTYIIPOHUIIAEMOCTb.

HyxneunoBbie kucnorsl. JIHK u PHK. CrpoeHune HYKIEHHOBBIX KHCIIOT.
Hyxneoruasl. IIpuniun xomminementapuoctu. [lpaBuno Yapradda. Crpykrypa
JIHK — nBoitHas cniupanbs. MectoHaxoxaeHue u ouonorudeckue ¢pynkiuu JJHK.
Bunel PHK. @yukunun PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyiae ATO.
buonoruueckue pynkuuu AT®. BoccTaHOBIIEHHBIE IEPEHOCYHKH, UX (DYHKIIUU B
kierke. CekBenuposanue JJHK.

CrtpykrypHass OWOJOTHS: OWOXMMHUYECKHE W OHOPU3NICCKUE HCCIICIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tumbr  kimeTok: dykapuoTHyeckas H  HpokapuoTmueckas. CTpyKTypHO-
(G yHKIIMOHATIbHBIE 00pa30BaHMsI KIETKH.

Crpoenue mpokapuoTuueckoil kieTtku. KierouHas cTeHka OakTepuil M apxew.
OcobeHHOCTH CTpOeHusi TeTepoTpodHOl M aBTOTPO(HON MPOKAPHOTHUYECKHX
KJIETOK. MecTo U poJIb MPOKApHOT B OMOIIEHO3aX.

Crpoenne n (pyHKIIMOHHMpPOBAHWE DYKAPHOTHUYECKOH KieTku. Ilmazmarmueckas
MeMOpaHa (ruazmanemma). CTpyKTypa Iuia3MaTuieckoil MmeMOpansl. TpaHcnopT
BEIIECTB uepe3 IUIa3MaTHYeCKyr0 MeMOpaHy: maccuBHBIA  (nuddysus,
oOneruénHass nud@y3us), aKTUBHBIN (MEPBUYHBIA W BTOPUYHBIA AKTHUBHBIN
tpancnopt). [lomynponumaemocts MemOpaHbl. Pabora HaTpuii-KaaueBoro
Hacoca. DHJOLUMTO3: MUHOIMUTO3, (aronuro3. Dk3ouuTo3. KnetouHas creHka.
CrpykTypa 1 GyHKIHU KIETOYHOU CTEHKH PACTECHUA, TPHOOB.

Hutommaszma. Iluto3oms. Ilutockener. JIBuxkeHuwe 1muTomiasmbl. OpraHouibl
kineTkd. OpHOMEeMOpaHHBIE OpPraHOWABI KIETKH: OJHJIOIIIa3MaThdecKas CeTb
(OIIC), anmapar 'onbmku, TU30COMBI, UX CTpoeHHE U (yHKUMU. B3aumocBs3b

OJTHOMEMOpaHHBIX OPraHouA0B KJIeTKH. CTpOEHHE TPaHyNISIPHOIO PETUKYIyMa.




Cunte3 pacTBOpUMbIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. ['mankuit
(arpaHynspHBIA) SHAOIUIA3MATHYECKUN peTHKyIyM. CekpeTopHas (GyHKIUS
annapara [onpmxu. TpancnopT BemiecTB B KieTKe. Bakyonu pacTUTENbHBIX
kietok. Kierounslii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOUbI KJIETKU: MUTOXOHPUH, IUIACTUIBL.

Crpoenne W (pyHKIMHM MUTOXOHApPUN M miactuf. llepBuuHbIe, BTOPUYHBIC U
CIIO)KHBIE  IIACTUIBl  (POTOCHHTE3UPYIOLIIUX  JYyKapuoT.  XJIOpOILIACTHI,
XPOMOIIACTBI, JICHKOIIACThI BBICIIMX PACTEHUH.

HememOpannsie opranougsl kietku CrtpoeHne M (yHKIMM HEMEMOpaHHBIX
OpPraHouJIoB KJIETKH. Pubocombl. MukpoduiaaMeHTbl. MplieyHble  KIETKU.
Muxkpotpybouku. Kierounsrii mentp. CTpoeHHWE H JBHKEHHE JKI'YTUKOB U
pecHrueK. MUKpOTpYOOUKH LIUTOIIAa3MbL. LIeHTpHOIb.

Anpo. Obonouka sijpa, XpOMAaTUH, KapuoOIUIa3Ma, SIPBILIKUA, UX CTPOEHUE U
¢bynkuuu. SnepHbiii OenkoBBIH MaTpuKce. IIpocTpaHCTBEHHOE pPACHONIOKEHHE
XpOMOCOM B MHTep(]a3HOM sisipe. benku xpomaTtuHa — TUCTOHBI.

Knerounbsle BkimtoyeHus. CpaBHUTENIbHAs XapaKTEPUCTUKA KIETOK 3YKapuoT

(pacTUTeNbHOM, )KUBOTHOM, TPUOHOIT)
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AccuMWISILIMSL U JTUCCUMMIISLIUSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM M TeTepOTPOPHBIA. YYacTHe KHUCIOPOJa B OOMEHHBIX
mpoueccax. JHepreTuyeckoe oOecrieueHue KIEeTKU: npeBpaiieHne ATO B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep peakluuidl KJIETOUYHOTO
MeTabonu3zma. DepMEeHThI, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JEUCTBHSL.
Kodepmentsl. OTinuns GpepMEeHTOB OT HEOPraHUYECKUX KaTannu3aTopoB. benku-
aKTUBATOPbl U OENKU-UHTMOUTOpHL. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX
peaxiuii oT pa3NUYHbIX (PaKTOPOB.

IlepBuuHBIl CHHTE3 OpraHMYECKHUX BemlecTB B KieTke. PorocuHres. Poib
XJOporiacToB B mporecce (orocunTe3a. CpetoBas u TemMHOBas (¢asbl.
[IponykTuBHOCTE QoTOCHHTE3a. BnusHue paznuyHbIX (AKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

XemocuHres. PazHooOpa3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPUPHUIUPYIOLIHE
OakTepuu, XKeae300aKTepuu, cepoOaKTepHuH, BOAOPOAHBIC OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHbIe oOpraHu3Mbl. Bunel Opoxenus. [IpogykTel OpokeHHS U HX
UCTOJb30BAHUE YENOBEKOM. AHA’pOOHBIE MHUKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpPraHW3MBI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHbIN
sTan. [ MMKoiamn3 — 6eCKUCIOPOIHOE PACIIETIIICHHUE TIFOKO3BI.

buonorunyeckoe OKHCJIICHHUEC, HJIN KIICTOYHOC ObIXaHHC. Poxsb MI/ITOXOH,I[pI/Iﬁ B




nporeccax OHMOJIOTUYECKOTO OKHCJICHHSI. [Huknunueckue pEaKIIHH.
OxucnurensHoe (ochopunuposanue. [IpeumymiecTBa a3poOHOro myTH OoOMEHa

BEILIECTB Iepes aHadPOOHBIM. D (HEKTHUBHOCTh SHEPTETUUECKOTO0 0OMEHa

2.5

Peakium MaTpu4HOrO CHHTE3a. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKIUIX
MaTpUYHOTO cHHTe3a. Peanuzanus HacneacTBeHHOM nHpopmanuu. ['enernyeckuit
KoJ, ero cBoiWctBa. TpaHckpunuus — matpuuHbli cuHTte3 PHK. Ilpunuumns
TPAHCKPHIILIUU: KOMILJIEMEHTAPHOCTh, aHTHIIAPAIUIETBHOCTh, aCHUMMETPHYHOCTb.
Tpancnsmus u e€ sranel. Yuactue TpancnoptHeix PHK B OmocunTtese Oernka.
YcnoBus Ouocunreza Oenka. KomupoBanue amuHokucioT. Ponb pubocom B
O6uocuHTe3e Oenka.

Opranuzanysi reHoMa y IpOKapuoT M SYKapHOT. Perynsius akTHBHOCTH T'€HOB Y
npokapuot. ['unoresa omnepona (. XKaxob, K. Mano). Perynsauuss oOMeHHBIX
mporeccoB B kietke. KieTounslit romeocTtas.

Bupycbl — HekneTounble (OpMBI KU3HH M OONMUratHeie napasuThl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEprOQaros.

Bupychbie 3a0oneBaHusi uenoBeka, >KMUBOTHBIX, pactenuid. CIIN, COVID-19,

COIMAJIbBHBIC U MCIUIIMHCKHUC HpO6HeMLI

2.6

Knerounsnii uwmkn, ero mnepuonbl U perymsius. HWurepdaza u  Mutos.
OcobeHHOoCTH TpoLeccoB, NpoTekaromux B uUHTepdasze. [loaroroBka KiIeTku K
nenenuto.  IlpecunreTnueckuil  (HOCTMUTOTHYECKMI), CHUHTETHYECKUH U
MOCTCUHTETUYECKUH (TPEMUTOTUIECKUN ) TIEPHOIbI HHTEP(DaA3HI.

Marpuunsiii cunte3 JIHK — permukanusa. IlpuHnunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, IOJIYKOHCEPBATUBHBIM CUHTE3, AHTUIIAPAJUICIBHOCTD.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TemoMepa3a. XPOMOCOMHBIM HA0Op KIETKH — KapuoTWIl. JIWMJIOWIHBIA U
rariouiHbIi - Habopbl XpoMocoM. ['omonormynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jlenenne xietkn — MuTo3. CTaguu MHUTO3a U IMPOUCXOASIINE B HUX ITPOLIECCHI.
Tunel muto3a. KapuoknHe3 M LUTOKHMHE3. bHONIOrm4yeckoe 3HAYEHHWE MMTO3a.
Perynsmus mutoTndeckoro nukia kiaetku. [Iporpammupyemast kierounas rudesb
— amomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHKA

OpPaHI/ISM Kak OMOJIOTHYecKas CHCTeEMaA

3.1

OOHOKIIETOUHBIE, KOJIOHHAJIbHBIE, MHOTOKJIETOYHbIE OpTraHU3Mbl u
MHOT'OTKaHEBbIE OPTraHU3MBI.

@®opMbl pa3sMHOKEHUS OPraHW3MOB: Oecrojioe (BKJIKOYash BEreTaTUBHOE) U
nosioBoe. Buael  Oecrnonoro  pasMHOXKEHUS: MOYKOBaHHE, CHOPYJISALHUSA,

(bparmMeHTaIys, KIOHUPOBaHHE.




[TonoBoe paszmuosxenue. [lonoBeie kKaeTKkH, uin ramersl. Meito3. Ctaauu meio3sa.
IToBenenue xpomocoM B Menio3e. KpoccuHrosep. bruonorndeckuii cmMpIcit Meio3a
U II0JIOBOTO ITpouecca. Melo3 1 €ro MeCTO B JKU3HEHHOM LIUKJIE OPTaHU3MOB.
[IpenzaponpiieBoe paszButHe. l'ameroreHes y >KMBOTHBIX. [I0JOBBIE JKene3sl.
OOpa3oBaHne W pa3BUTHE TMOJOBBIX KiIeTOK. CrepMaToreHe3 M OOTEHE3.
Crpoenne mONOBBIX KIETOK. OMIoI0TBOpEHHE W SMOpPHOHAIBHOE pPa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OINIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.
WunuBunyanbHOe pa3BUTUE OpraHu3MoB (oHToreHes). Craaum 3MOpHOreHesa
KMBOTHBIX (Ha mpumepe JsrymkH). JIpobnenue. Tunsl apobnenus. OcobeHHOCTH
IpoOJieHUsT MJICKONMHMTAIOMMX. 3apObILIEBbIe JHUCTKH (racTpyisius). 3akiaiaka
OpraHOB M TKaHEH M3 3apOAbIIIEBBIX JIMCTKOB. B3anMHOe BIMsHHME 4YacTed
pa3BHBAIOLIErOCS 3apofblia (3MOpUOHAIbHAsT WHAYKLUHMA). 3akiajka IUlaHa
CTPOEHUSI KHBOTHOTO KaK pe3yJbTaT HEpapXU4ECKHUX B3aHUMOJACUCTBUI TI'€HOB.
Biusnue Ha SMOpHOHATBHOE pPa3BUTHE PA3UYHBIX (PAKTOPOB OKPYKAFOIICH
cpensbl.

Poct u pazutue xuBoTHbIX. [locTaMOpuoHanbHbIi nepuoa. Ilpsmoe u Henpsimoe
pazButue. Pa3Butne ¢ meramopdo3oM y OECIO3BOHOYHBIX W TO3BOHOYHBIX
KUBOTHBIX. bHOJOrMueckoe 3HAu€HUE NPSIMOTO M HENPSMOIo pPa3BUTHUS, HX
pacnpocTpaHeHue B npupoge. Tumbl pocra XUBOTHbIX. (DaKkTOpBI peryisLun
pocta KMBOTHBIX M denoBeka. CTaguu NOCTIMOPUOHAIBHOIO pa3BUTHS Yy
KUBOTHBIX U 4esioBeKa. [lepnoibl OHTOreHe3a yeaoBeKa.

Pasmuoxxenune u passutue pacrenuii. ['ametoputr u cmopodur. Meiios B
KU3HEHHOM IMKJIe pacTteHuid. OOpa3zoBaHMe cmop B Impolrecce Meiio3a.
I'amerorenes y pacrenuil. OIUIOZOTBOpPEHHWE M PA3BUTUE PACTUTEIBHBIX
OpraHu3MoB. J[BOIHOE OIIOJJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue U

pa3BuTHE CeMEHU. MeXaHU3MBbl pEryJIsIliMA OHTOT€HE3a Y PACTEHUN U KUBOTHBIX
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Ucropust craHOBieHHS W pa3BUTUS TEHETUKHM Kak Hayku. OCHOBHBIE
FEHETUYECKNE TOHATHS W CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIJIEIbHBIE
IEHbI, AJbTEPHATUBHBIC IPU3HAKHU, JOMUHAHTHBIM M PEUECCUBHBIA NPU3HAK,
TOMO3UTOTa, TETePO3UroTa, YHUCTas JUHHUS, THOPUABI, TEHOTHUN, (PEHOTHII.
OCHOBHBIE ~ METOJbl  TE€HETUKH: THUOPHUIOIOTHYECKUN,  ITUTOJIOTHUECKUH,

MOJIEKYJAPHO-T€HETUYECKUMN

3.3

Mouorubpuanoe ckpemubanue. [lepsoiii 3axkoH MeHienst — 3aKoH eMHO00pa3us
ruOpusoB mnepBoro mokoseHus. IlpaBuno nomunHupoBanus. Bropoit 3akon
MeHgens — 3aKkOH pacllelyieHus M[pU3HAKoB. LlUTOonormyeckue OCHOBBI
MOHOTHOPHUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMerT.

AHanmusupyroniee ckpemuBaHue. [IpoMexyTOuHBI XapakTep HacleqOBaHUS.

PacmenneHHe IMPHU3HAKOB IIPpX HCIIOJTHOM JOMHUHUPOBAHWH.




Jurnbpunnoe ckpenmBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBHCHMOTO
HacjaeJOBaHUS  NpU3HAaKoB.  lluTomornueckue  OCHOBBI  JUTHOPUIHOTO
CKpEIIIMBaHUS.

CueruieHHoe HacienoBaHue mpu3HakoB. PaGorer T. Moprana. CrernieHHoe
HacJeJ0BaHUE T'E€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHamMu. XpOMOCOMHas
TEOpHUsI HACIIEICTBEHHOCTH.

I'eneruka mosia. XpOMOCOMHBIM MEXaHW3M OIpeleSeHHus Mojia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii M TeTeporaMmeTHbIid moJ. ['eHeTnueckas
CTPYKTYpa TOJIOBBIX XpomocoM. HacnenoBanue mNpu3HAKOB, CLEIUJICHHBIX C
IIOJIOM.

I'enoTun kak uenoctHas cucrema. [lneiloTponusi — MHOXKECTBEHHOE JEHUCTBUE
reHa. MHOXECTBEHHBIH ajIeiM3M. B3anMmoaelcTBUe HealIebHBIX TI'E€HOB.

KommnemenrapHocts. Onuctas. Ilonumepus
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B3aumopeiicTBre reHoTUNA U cpeibl Ipu popMupoBaHuU GeHotuna. Mi3amMmeHunBocTh
npu3HakoB. KauecTBeHHbIE M KOJUYECTBEHHBIC MPHU3HAKK. BUIBI M3MEHUMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MomudukanmonHas ~ u3MeHuuMBoCcTb.  Pomb  cpempl B (opMHPOBaHHUU
Mo UKAMOHHON H3MeHYnBOCTH. Hopma peakiinu npusHaka. BapuanuoHHbIi psij
u BapuanuonHas kpuBas (B. HWoranncen). CpoiictBa MOAM(PHUKAIIMOHHON
W3MEHYHUBOCTH.

I'enotunuyeckas n3MeHUUBOCTh. CBOMCTBA FT€HOTUITMYECKON M3MEHYUBOCTH. Bubl
TeHOTUMMYECKON N3MEHUNBOCTH: KOMOHMHATHBHAS, MyTaI[HOHHASI.

KomOunatuBHasi u3MEeHUMBOCTh. MeHo3 ©  TMOJNIOBOM TIpOIlecC — OCHOBA
KOMOMHATUBHOM W3MEHYMBOCTU. POJIb KOMOMHATHBHON M3MEHYMBOCTU B CO3JAHUU
TeHETUYECKOro Pa3HO00pa3us B Mpe/enax OAHOTO BU/A.

MyrtanoHHas U3MEHUYMBOCTh. BUibl MyTalnii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WMHIYUMPOBAaHHBICE MYyTallMW. SepHBIE W IMTOIUIA3MaTHYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBBIE MyTaIiu. [[puurHbI BOSHUKHOBEHUST MYTAIIHA.
Mytarensl M HMX BIMSHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOIO
npoiiecca. 3aKOH TOMOJIOTHUYECKHUX PsIIOB B HacleACcTBeHHOM n3MeHunBoctd (H..

Bagsusos). BHesiiepHast ©3MEHUHMBOCTD U HACJIEACTBEHHOCTh

3.5

Kapuotun wuenoseka. MexayHapoaHas TMporpaMMa HCCIEJOBaHUSA TIeHOMaA
yernoBeKka. MeToabl  HM3Yy4eHUs TEHETMKU  4YEeJOBEKAa: TIEeHEAJIOTMYECKUH,
OJIM3HELOBLIN, IIATOTeHETHUECKHH, MOMYJISIUOHHO-CTATUCTUYECKH,
MOJIEKYJIIPHO-TEHETUYECKUM. CoBpeMeHHOe ONpeACIICHUE TeHOTHUIIA;
MOJJHOTEHOMHOE CEKBEHUPOBAHMUE, TEHOTUIIMPOBAHUE, B TOM UYHUCIIE C IOMOILIBIO
[MIIP-anamu3a. HacnencrtBenHsie  3a00ieBaHWs  YeJNOBEKAa. | €HHbIE |

XPOMOCOMHBIE 0011e3HU YeJI0BeKa. bonesnn c HACJIEeICTBEHHOMN




npeaApacnoIOKCHHOCTBIO. 3HaucHUe MGHHHHHCKOﬁ TCHCTUKU B MPCAOTBpAlICHHUU

U JICUEHHH I'eHEeTUYCCKHX 3a00eBanuii yeoBeka. CTBOJIOBBIE KIIETKU

3.6

JloMmecTukanus 1 ceNeKius. 3apoxkaeHne CeJIeKIIMU U jomecTukaimu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT000pas3usi KyJIbTYPHBIX PACTCHHH.
Ponb cenexuuu B co3gaHuy COPTOB PaCTEHUN M MOPOJ KHUBOTHBIX. CopT, mopoaa,
TaMM. 3aKOH TOMOJIOTMYECKHMX PSJIOB B HACIEACTBEHHOW m3MeHunBoctd H.M.
BasuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Metoapl  ceneKIMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MAacCOBBIM H
WHIUBUYAJIbHBIH. Otanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
MpOU3BOUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIYy C IMOMOUIBIO OLEHKH
(eHoTHNAa MOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMolIbio ananu3a JJHK.
NckyccTBeHHBIN MyTareHe3 Kak METOJl CeNIEKIIMOHHON pa0doThl. PaguanmoHHbIi 1
XUMHUYECKUI MyTareHe3 Kak HWCTOYHHUK MYTaluid Yy KyJIbTYpHBIX (QopM
opranu3moB. Hcnonb3oBaHWE€ TEHOMHOI'O PEIAKTUPOBAHUS UM METOJOB
pexomOuHaHTHBIX JIHK 1151 mosrydeHust HCXOAHOTO MaTepraia Jilsl CeIeKIIHH.
[lonyuenne mnomumuounoB. BuyrpuBmuoBas ruOpuauzaiys. bim3kopoacTBeHHOE
CKpelllMBaHue, WM WHOpuAMHT. HepojcTBeHHOE CKpelBaHWe, WM ayTOPUIUHT.
I'erepo3uc u ero npuumsbl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTikeHus

CEJICKUIMU PACTEHUI U YKHUBOTHBIX

3.7

OOBEKTHI, UCIOIB3YEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBBIE KYJIbTYpHI,
MHUKPOOPIaHU3MBbI, HMX  XapaKTepucTUKa. TpagulMoHHAas  OWOTEXHOJIOTHS:
xje0oneyeHre,  MOJydyeHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BHHOJENIHE.
MukpoOuonornuyeckuii cuHTe3. OOBEKTBI MHKPOOHOIOTMYECKUX TEXHOJOTHH.
[IpousBoncTBO  Oenmka,  aMUHOKHMCIOT M BUTaMHMHOB.  VcKyccTBEHHOE
OIUTIONOTBOpEHUE. PEKOHCTPYKIMA SHIEKIETOK M KIOHUPOBAHUE >KUBOTHBIX.
Merton TpaHCIUIaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HHXeHepusa. VICKyCCTBEHHBIM CUHTE3 Te€Ha |
KoHCcTpynpoBanue pexkomOuHaHTHbIX JIHK. JlocTukeHus W MEpCeKTUBBI
XpOMOCOMHOM ¥ TeHHOW MH)XEHepuH. MenuuuHckue OHOTEXHOJIOTHH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK

Cucrema u MHOFOO6paSI/IC OpTraHHu4eCKOro Mmupa

4.1

bruomornveckoe  pasHooOpazme  opraHm3moB.  CoBpeMeHHas  cHUCTeMa
opraHudeckoro wmwupa. llpuHIMnbl Ki1accupukanuu opraHu3smMoB. OCHOBHBIE
CHCTEMaTUYeCKHEe IPYIIbl OPraHU3MOB.

OCOOCHHOCTH CTPOCHHS W JKU3HEACATEIBHOCTH OJHOKJIETOYHBIX OPTaHU3MOB.
bakrepun, apxeu, OHOKIETOYHBIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, APYTHE

IPOTHUCTHI. Kononuanpanie OpTraHHU3MBI. I[BI/I)KCHI/IG OIHOKJICTOYHBIX OPIraHU3MOB!




amMEOOUHOE, )KTYTHKOBOE, PECHHUYHOE. 3alUTa Y OJHOKJICTOYHBIX OPraHU3MOB.

PaznpaxuMocTh y OTHOKJIETOYHBIX OPraHu3MOB. TaKCUChI

4.2

MHoOrokJjieTouHbIE pacTeHUs. B3auMOCBA3b YaCTEH MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, oprabl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOro opranusma. OpraHuszm
Kak enuHoe uenoe. Tkanum pacteHuid. Tumbl pacTUTEIbHBIX TKaHEM:
oOpasoBarenibHas, IOKPOBHAas, MPOBOAMAIIAs, OCHOBHAas, MEXaHUYECKasl.

OcobenHocty cTpoeHUs, PYHKIUN U PACIIONIOKECHUS TKAaHEH B OpraHax pacTeHUI

4.3

BereraruBHble U TeHEpaTUBHBIE OpraHbl pacTeHnd. @YHKIUN OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPONIU3MBbI U
Hactuu. llorymomeHne BOABI, YIJEKUCIONO Ta3a W MHUHEPAIBHBIX BEIIECTB
pactenusimu. [Ipixanue pactenuii. Auddys3us razoB yepe3 MOBEPXHOCTb KIETKH.
TpancnopTHele cucTeMbl pacTeHuil. Beinenenue y pacteHuid. 3amura y
MHOTOKJIETOUHBIX pacteHuid. Kyrukyna. CpencrBa MacCMBHOW M XUMHUYECKOM
3amuThl. DUTOHIUIBI.

PazgpaxxumocTs M perynsinius y opraHu3mMoB. Pa3gpakuMocTe M peryisuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeniecTBa U MX 3HAUCHUE

4.5

MHOroKk/IeTouHble  KMBOTHBbIE.  B3aMMOCBs3b  4acTe€il  MHOTIOKJIETOYHOTO
opranusma. TkKaHHM, OpraHbl U CUCTEMbl OPraHOB MHOI'OKJIIETOYHOIO OpPraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4Ye€lIOBEKa. THIIbI
JKUBOTHBIX TKaHEH: OIUTCIMAIbHAA, COCAUHUTCIIbHAsA, MbIIICUYHAsA, HCPBHAJ.
OcoOenHoctu cTpoeHHs, (YHKUMH U pacmoiioKeHUsT TKaHel B oOpraHax

JKHMBOTHBIX U YCJIOBCKa

4.6

Opranel ¥ cUCTEMBI OPraHOB JKUBOTHBIX. DYHKIIMM OPraHOB U CUCTEM OPraHOB.
Onopa Ttena opraHu3moB. CKelleTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyXHblil 1 BHyTpeHHMH ckeneT. CTpOEHHE W THUIbl COETUHEHUS
KOCTEH.

JIBMOKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. Ilutanue >kuBOTHBIX. IluTanue
MO3BOHOYHBIX UBOTHBIX. J[pIxaHue kuBOTHBIX. KoxHoe npixanue. KabepHoe u
JIErOYHOE JIbIXaHUE.

JlpIxaHHe IO3BOHOYHBIX >KMBOTHBIX. ODBOJIOLMOHHOE YCIOXHEHHE CTPOCHUS
JErKUX MO3BOHOYHBIX XMBOTHBIX. JIpIXaTellbHAs CHCTEMa 4elloBeka. MeXxaHus3m
BEHTWIALIMM JIETKUX Yy NTUL W MICKONUTAKOMUX. TpaHCIOPT BELIECTB Yy
opranu3moB. TpaHCIOPT BeHIECTB y XMBOTHBIX. KpoBeHOCHas cucrema u eé€
opranel. KpoBeHOCHas  cucTemMa  IO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIIEHUsI. DBOJIIOLIMOHHBIE  YCIIO)KHEHHs] CTPOEHUS KPOBEHOCHOM
CUCTEMBI TO3BOHOYHBIX >KMBOTHBIX. BblIeneHue y opraHusmoB. Beigenenue y
KUBOTHBIX. COKpaTUTENbHbIE Bakyosid. Opransl BbieneHus. CBA3b MOJIOCTH Tea

C KPOBEHOCHOM W BBIIECIUTEIBHON cUCTeMaMu. BbineneHne y MNO03BOHOYHBIX




KUBOTHBIX. 3alllUTa Yy MHOTOKJETOYHBIX JKMBOTHBIX. IIoKpoBEI M uX
IIPOU3BOJIHBIE.

PaznpaxuMocTh U peryssnus y opranu3MoB. Pa3apaxuMocTb y 0JHOKJIETOYHBIX
opranu3zMoB. Takcuchl. Pa3npaXXMMOCTb M Pperysisiuus y MHOTI'OKJIETOYHBIX
pacteHuil. PocToBbI€ BEMIECTBA U UX 3HAYEHHUE.

HepBHas cucrema u pedieKTopHas peryisiiusi Y MHOTOKJIETOYHBIX KHBOTHBIX.
HepBHas cuctema u e€ otaeinsl. DBONMIOLMOHHOE YCI0KHEHNUE CTPOECHUSI HEPBHOM
CHCTEMBI y KUBOTHBIX.

PazpaGoTka anroputMoB u mporpamm i 3PQPEeKTHBHON (PyHKIHOHATBEHON
aHHOTallMM  TE€HOMOB,  TPAHCKPUIITOMOB, IIPOTEOMOB, MeTab0JIOMOB

MHUKPOOPraHu3mMoB, paCTCHHﬁ, KHUBOTHBIX MU YCJIOBCKA

OpFaHI/IBM YCJIOBCKA U €T0 3JOPOBLE

5.1

OpraHbl 1 CUCTEMBI OPraHOB yesnoBeka. OTebl TOJIOBHOTO MO3ra O3BOHOYHBIX
KUBOTHBIX. Peduiekc u peduiekropHas nyra. besycinoBHble U yCIOBHBIE
peduexcel. I'ymopanbHast peryiasuuss M SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yesioBeka. JKenes3sl 3HIOKPUHHON CUCTEMBI M UX TOPMOHBI. J[efiCTBHE TOPMOHOB.
B3anMocCBsI3p HEpBHOW M JHIOKpPUHHOW cucTeM. [ umoramamo-runodusapHas

cucrema. Pedrexc u pednexropHas ayra. besycioBHble U yCIOBHBIE PE(IIEKChI

5.2

3amuTa opranuzMa ot OosezHeld. IMMmyHHast cuctema venoBeka. KiieTouHblil u
TYMOpaJbHBIA WUMMYHHUTET. Bpoxa¢HHBIN, npuoOpeTéHHbIN crneunduueckuit
UMMYHHUTET. Teopusi KIOHaNbHO-celeKTUBHOrO umMmyHuteta (IL.Dpmux,
®.M.beprer, C.ToneraBa). BocnamutenbHble OTBETHI OpraHu3mMoB. Poub

BPOXJIEHHOTO UIMMYHHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUN

53

KpoBeHocHast cucrema u e€ opransl. Cepile, KpOBEHOCHbIE COCYAbl U KPOBb.

Kpyru xpoBoobpaiienus. Pabora cepaiia u e€ perynasuus

54

Jpixanue yenoBeka. uddysus razoB yepe3 MoBEpXHOCTh KIETKH. JlpIxaTenpHas
cucTteMa deloBeka. JlpIxarenmbHas TOBEPXHOCTb. Perymsauust  JIbIXaHUS.

JIpIxaTeabHbIe 00BEMBI

5.5

HI/IIIIeBapI/ITGJ'II)Hafl CHCTEMaA 4YCJIOBCKA. OT}IGJ’IBI MUIICBAPUTECIBLHOIO0 TpaKTa.
HI/IH_[eBapI/ITeJ'ILHBIe JKCIIC3hI. BHYTpI/IHOJ'IOCTHOG n BHYTPUKJICTOYHOC

MUIICBAPCHUC

5.6

ITokpoBel M wux mnpousBojaHble. Opranbl BblaeneHus. Ilouku. Crtpoenue u
¢yHkunonupoBanue Hedpona. OunbTparys, cekpeuus U oOpaTHOEe BCachbIBaHHE

KaK MEXaHU3MBbI pabOoThl OpraHoB BblesneHus. OOpa3oBaHUE MOYH Y YEJIOBEKa

5.7

I[BI/I)KGHI/IC YyeJI0BEKa: MbIeuHas cucremMa. CKeICeTHEIC MBIIIObBI U HUX pa60Ta.

CtpoeHue U THIBI COEAMHEHUS KOCTEH

Teopus 3Bontonuu. PazButue xu3Hu Ha 3emiie




6.1

OpomtoronHass  Teopuss Y.  JlapBuna. Ilpennocwelnky — BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U Hay4dHas nedarenbHocTs Y. JlapBuHa.

JBrxyue cuibl 3Boiaonuu BUIoB no Y. J[apBuHY (BbICOKAas MHTEHCHBHOCTb
pa3sMHOXKEHHsT OpraHM3MOB, HAcJEICTBEHHAas M3MEHYMBOCTb, Ooppba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunternyeckoir Teopun sBosouun (CTD). HeirpansHast Teopus
sBotolu. CoBpeMEHHas HBOJIOLMOHHAsE OMOJ0rus. 3HAU€HUE 3BOJIIOLMOHHON

Teopuu B ((OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

6.2

[Monynsanus kak sjeMeHTapHas enuHuna 3Bostolud. COBpPEMEHHbBIE METOJIb
OLIEHKU TeHETUYECKOro pa3sHooOpa3ust M CTPYKTypbl mnomyisuui. M3meHenue
reHooH/a TOMYJSIUH KaK 3JIEMEHTApHOE 3BOJIIOLIMOHHOE SIBJICHUE. 3aKOH
reaeTnyeckoro pasHosecus Jx. Xapau, B. BaiiaOepra.

OneMeHTapHble (AKTOPhl  (IBMXKYILME CHJIBI) 3BOJIOLUHM. MyTalMOHHBIHA
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /[lpeiidp reHoB — ciyuaiiHble
HEHANpaBJICHHbIE W3MEHEHHWsS 4YacToT auiened B momymsuusax. Oddekr
OCHOBATEJIS. Murpanumu. N3omsanns HOMYJISALN: reorpaduueckas
(mpoctpaHCcTBeHHas ), Orojgorudeckas (penpoayKTUBHAS).

EcrectBenHblii oTOOp — HampaBistomMid  ¢aktop 3IBomoruu.  Dopmel
€CTeCTBEHHOTO  OTOOpa: JBWKYIIUH, CTAOMIM3UPYIOIIMH, pa3pbIBAIOIINN
(mu3pynTuBHbI). [TonoBoi 0TOOP.

IIpucnocoOaeHHOCTh ~ OPraHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIIOLIUU.
Bo3HukHOBeHHE — MpHUCIOCOOIEHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uanoananTanuu. [IpuMepsl mpucmocoOieHuit y opranu3MoB. OTHOCUTEIHHOCTD
MIPHUCIIOCOOTICHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3yabTar
MUKposBotoiu. M3omsanus — kiroueBoil dakrop BumooOpazoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: AJIONATPUIECKOE (reorpaduyeckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
ruOpuau3anys). JnmurenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

MexaHu3mbl HOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BontonMOHHON OMOIOTMU B Pa3pabOTKe HAyYHBIX METOJIOB COXpPaHEHUS
O0ropazHooOpa3uss. MUKPOIBOMIONUA W KOIBOJIOIMS TMApPa3UTOB M HMX XO3SCB.
Mexanu3mbl HOpMUPOBAHHS YCTOHYUBOCTH K aHTUOMOTHKAM U CIIOCOOBI O0PHOBI

C HeH

6.3

Metoael n3ydyeHus Makpo3Boironuu. [lageoHTomorndeckue MeToabl U3Y4EHHS
sBomtorun. [lepexoansie GopMbl U GpUIIOreHETHYECKHUE PSIbI OPTaHU3MOB.
buoreorpaduyeckue Mmeroas! udyueHus spomonun. CpaBHeHue (Guopsl U GpayHbI

MaTepUKOB M OCTPOBOB. broreorpaduueckue odaactu 3emin. Buasi-sHIeMuku u




PEITUKTHIL.

DOMOpHOJIOTHUECKHE U  CPABHUTEIBHO-MOP(OIOTHIYECKAE METOJbl HM3Y4YCHHUs
IBOJIOIUK. [ CHETHYEeCKHEe MEXaHW3Mbl 3BOJIIOIMU OHTOTEHE3a W TOSBICHHS
OBOJIIOIMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJOTHUYHBIC  OpTaHBI.
Pynumentapaple  opraHbl M aTaBU3MBL.  MOJEKYISIPHO-T€HETHYECKUE,
OMOXMMHUYECKHE W  MaTeMaTH4YeCKHe  METOJbl  W3YYEHHUS  HBOJIOIHH.
I'omonoruunsie redbl. COBpeMEHHBIE METObl IMOCTPOCHUS (PHIOTCHETUYCCKUX
JICPEBBEB.

XPOMOCOMHBIE MYTALIUU M YBOJIOIUS TEHOMOB.

OO0mue 3aKkoHOMEpHOCTH (MpaBwia) 3BOTIONUU. HeoOpaTUMOCTh 3BOIIOIUH.

A,I[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 3BOJIFOIITMHN

6.4

Hayunble rumorespl MNpPOMCXOXKIACHUS JKU3HM Ha 3emie. AOHOreHe3 u
naHcnepmus. JloHay4Hble MPEACTAaBICHUS O 3aPOKICHUH KU3HU (KPEALIHOHU3M).
['mnore3a MOCTOSTHHOTO CaMO3apOKACHUS KU3HU U €€ OMPOBEPIKEHUE ONBITAMHU
®. Pemu, JI. Cnammanumanm, JI. Tlactepa. IlpoucxoxkneHue KU3HU U
acTpoOHOIIOTHS.

OcHoOBHbIE 3Tanbl HeopraHuyeckoi spomonuu. [lnmanerapHas (reojoruueckas)
IBONIIOLIMSI. XUMHUYEcKash »dBOJIONUSA. AOHOTeHHBI CHHTE3 OpraHMYeCcKHX
BemectB u3 Heopranmdeckux. Omeir C. Mwumiepa u I'. FOpu. OOpa3zoBanue
nosmMepoB u3 MoHoMepoB. Koanepsatnas runorte3a A.M. Onapuna, runoresa
nepBuuHoro OynboHa JIk. XonpaeitHa, reHetudeckas rumote3a I. Mémnepa.
Pu6osumer (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHUE NMPOTOKIIETKH.

Uctopus 3emnu u meroapl e€ usyudeHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxpononorust U e€ Meroabl. OTHOCUTENbHAs M aOCOIIOTHAsT TEOXPOHOJIOTHS.
I'eoxpoHosornueckas mkasua: 0HbI, Apbl, HEPUOBL, JTOXH.

HavaneHele sTanel opranndeckoi 3Bomonud. [losBieHne M 3BOJIIOLUS MEPBBIX
KJIETOK. OBOJIONMA MeTabonu3ma. BO3HUKHOBEHHE TEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIIIEHKH KaK aHaJor MEepBbIX Ha 3eMile COOOIECTB.
CrpomaronuTsl. [IpokapruoThI U 3yKapHOTBHI.

[Ipoucxoxaenue sykapuoT (CUMOHMOreHe3). DBOJIIOLUUOHHOE MPOUCXOXKICHUE
BUpYycoB. IIpoucxokIeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuKHOBeHUE
OCHOBHBIX I'PYyIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJNIONMU BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(do3bl
pactenuii. Beixon pacrenmit Ha cymy. llosiBneHme CHnopoBBIX pacTeHUN U
3aBoeBaHMe MMM cymd. CemeHHble pacTeHus. [IponcxXoxkaeHHe IBETKOBBIX
pacTeHui.

OCHOBHBIC DTambl 9BOJJIIOLIMKA  KUBOTHOI'O MHpA. OcHoBHBIC ap0MOp(1)O3BI




KHUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX
TumnoB. [lepBrie xop0BbI€ KUBOTHBIC. JKU3HB B BOJIe. DBOIIOLHUS TO3BOHOYHBIX.
[Tpoucxoxaenne ampuouit u pentwimii. [IporucxoxaeHre MICKOIMHUTAOIINX U
ntul. [lpunoun xmoyeBoro apomopdosza. OcBoeHue OECHO3BOHOYHBIMU U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HM Ha 3eMiie 10 ApaM U NEepHoaM: apXei, MpoTepo30i, MaIeo30u,
Me3030H, KaiHO30M. OOmas XapakTepuCTHKa KiIMMaTa W TeO0JOrHYeCcKHX
npoueccos. [TosiBIeHNe U pacuBeT XapaKTepHbIX OPraHU3MOB. YTiieo0pa3oBaHue:
€ro YCJIOBHSI U BIIMSHUE HA Ta30BbIi COCTaB aTMOC(EPHI.

MaccoBble BBIMUpAHUS — HKOJIOTHYECKHUE KPHU3UCHI mponuioro. IlpuyuHbl u
CJIE/ICTBHSI MacCOBBbIX BbIMUpPaHHUil. COBPEMEHHBIN SKOJOTMYECKUA KPHU3UC, €ro

0COOEHHOCTH

6.5

Pazgenst m 3amaum  anTpomnosnoruu. Metonel anTtponosiorud. CTaHOBJIEHUE
MIPEACTABJICHUIN O MPOUCXOKACHUH YeoBeKa. COBPEMEHHbIE HAYUHbIE TEOPUH.
CxoncTBO 4yenoBeKa C KUBOTHBIMH. CHUCTEMATHUYECKOE MOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMHM:  CPaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, ($H3HO0TIOTO-OMOXUMHUYECKHE,
noBegeH4Yeckrue. OTInYus 4elloBeKa OT JKUBOTHBIX. [IpsIMOX0XkIeHHEe U KOMIUIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3Ta U BTOPOl CUTHAJIBHOM
CUCTEMBI.

JIBmkymue cuibl ((pakTopbl) aHTpONOreHe3a: OMOJIOTMYecKHe, COLUajIbHbIC.
CooTHolleHrne ONOJOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIOreHE3E.
OcCHOBHBIE CTaJUU aHTPOIIOTEHE3a. ABCTPATIONUTEKH — ABYHOTHE TIPEAKH JIFOJIEH.
UYenoBek  yMmenbld, MEpBbIE  H3TOTOBJIEHUS  OpyAud  Tpyaa. Yenosek
NpSIMOXOAALIMM M TepBbIM BbIXOA mroaed 3a mpenensl Adpuxu. Yenosek
reiiaensoeprckuii — OOLIMI MpeoK HeaHAEPTATbCKOro 4YeJlOoBeKa U YeJOBEKa
pasymHoro. YenoBek HEaHIEPTaIbCKUWA KaK BHJ JIFOAEH XOJIOJHOIO KIMMATa.
UYenoBek pasyMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKHMI YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 32 Mpeneiaamu AQpuku.

DOBOJIIOLUS  COBPEMEHHOTO 4YeloBeKa. EcTecTBEHHBIH OTOOp B HOMYJISALMIX
yenoBeka. MyTalMoHHBIN Tpouecc U nonuMopusM. IlomynsiiioHHBIE BOJIHBL,
npeiid reHoB, Murpanus U «3h(EKT 0CHOBATEINS» B MOIMYISIUIX COBPEMEHHOTO
4eJI0BEKa.

Yenoseueckue pacel. Ilonstme o pace. bonpmme pacel: €BponeouaHas
(eBpasmiickasi), aBCTpaJO-HETpOWIHAs  (PKBATOpHUAJbHAS),  MOHTOJIOUIHAS
(a3maTcko-aMepuKaHCKas). Bpemss U myTH pacceleHus 4eloBeKa IO IUIaHEeTe.
EnunctBo  4yenoBeueckux pac. HayuHas  HECOCTOSTENBHOCTb — pacu3Ma.

HpI/ICHOCO6HeHHOCTB YCJIOBCKAa K Ppa3HbIM YCJIOBUAM OKp}’)KaIOH_IeI‘/’I CpCabl.




Bnusiaue reorpaduyeckoit cpeasl u  Apeiipa TeHOB Ha MOPQOJOTHIO U

(U3MOTOTHIO YeIOBEKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxosioruu. CBsi3b IKOJIOTUH C IPYTUMH HayKaMHU.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
MpUPOAHbIE W JiabopaTopHble. MojenupoBaHUe B SKOJOTUU. MOHUTOPHHT

OKPY KaIOIIEeH Cpebl: JTIOKATbHbIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Dkojoruueckre (akTopbl M 3aKOHOMEpHOCTH ux nedctBus. Knaccuduxarms
JKOJIOTMUECKUX (DaKTOpOB: abMOTHYEeCKHEe, OUOTHYECKHE, aHTPOIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHS 3KOJOrndeckux ¢akropos. IIpaBuio
munnmyma (K. Hlnpenrens, FO. JIu6ux). TonepantHocTh. DBpUOMOHTHBIE H
CTCHOOMOHTHBIE OPTraHU3MBI.

Abunotnyeckue Qaxtopsl. CBeT Kak 3Kkoyoruyeckuit gaxrop. [eiicTBue pa3HbIx
Y4acCTKOB COJIHEYHOTO CIHEKTpa Ha OPraHU3Mbl. OKOJOTWYECKUE TIPYIMIbI
pacTeHMil M JKUBOTHBIX 0 OTHOLIEHMIO K cBeTy. CHUrHajgbHas pojib CBETA.
doTonepruoausm.

Temnmepatypa kak oskonorumdeckuii ¢akrop. JlelicTBue Temmeparypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Bnaxxnocte kak okonormyeckuit  ¢dakrop. [IpucrmocobneHust pacTteHHil K
nojAep KaHuio BogHoro Oananca. Knmaccudukanus pacTeHHl MO OTHOILICHHUIO K
Bojie. [Ipucnoco6ieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YyIlHAs, IOYBEHHAas,
ryOMHHAs  MOJNOYBEHHAs, BHYTPUOpPraHuW3MeHHas. DU3UKO-XUMHUYECKHUE
0COOEHHOCTH CpeAl OOMTaHus OpraHu3MoB. llpucrmocoGiieHus OpraHu3MoB K
JKU3HU B PAa3HBIX CPENaX.

buonoruueckue putmbl. BHennue u BHyTpeHHHE pUTMBbL. CyTOUYHBIE U TOJUYHbBIE
putMbl. [IpucrnocoOaeHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
KU3HU.

XKuznennoie Gopmbl opranusmoB. [loHsTHe o xu3HeHHON ¢opme. JKu3HEHHBIE
(GbopMbI pacTeHMil: AepeBbs, KYCTapHUKH, KYyCTapHUUKHM, MHOTOJIETHHUE TpaBbl,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOUOHTHI,
a3poOHOHTHI. OCOOEHHOCTH CTPOSHUS U 00pa3a )KU3HH.

buotnueckune daxtopbl. Bumbl OMOTHYECKHMX B3aWMOJEHCTBUNA: KOHKYPEHITUA,
XHUIIHAYECTBO, cuMOM03 U ero ¢opmel. [lapazutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3auMOJIecTBUS  (Tommueckue, (opuueckue, (¢dadbpuyeckue). 3HAUCHUE

OMOTHYECKMX B3aWMOJICUCTBHI JUIsl CYIIECTBOBAaHUS OPraHU3MOB B cpefe




obutanus. [IpuHIMIT KOHKYPEHTHOTO UCKITIOUEHUS

7.3

DKOJIOTUYECKHE XapaKTePUCTUKU TOMyJsauu. [lomyssiust kak Ouosiorudeckas
cucrema. Poitb HEOTHOPOIHOCTH Cpelibl, (PU3MUecKux 0aphepoB M OCOOSHHOCTEH
OuoJIoTMU BUJOB B (POPMHUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYPBI MOIYJISIUIA.
OCHOBHBIC TIOKa3aTeNX TOMYJISIMHA: YHCICHHOCTh, IJIOTHOCTh, BO3pacTHas W
MOJIOBasi  CTPYKTYpPa, POXKAAEMOCTh, MPHPOCT, TEMI POCTa, CMEPTHOCTD,
MUTpaLys.

Okonoruyeckas CTpykrypa mnomyiasiuu. OIeHKa YHCICHHOCTH TMOMYJISIHH.
JluHaMuKa TOMYJSIMA U €€ peryisnus. BHOTHYeCKU MOTEHIUAT MOIMYJISIUH.
MopenupoBaHue TUHAMHUKH —TMOMYJsiiuu. KpuBble pocTra  YHCICHHOCTH
nonynsud. KpuBble BbDKMBaHUS. Perynsnus 4MCIEHHOCTH MOMYJISIMMA: POJIb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIMIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpareruu BuoB (1- u K-ctparerun).

[lonsatne 00 »dKoJOTMYECKOW HuUIIe Buaa. MectooOuTanue. MHoOroMepHas
Mozenb skonormyeckord Humm Jx.M. XarunHcona. PazMepsl 3KOIOrm4eckoin
Humy. [loTeHnmansHas u peatn3oBaHHas HALIH.

Bun kak cucrema monyssinmid. Apeaibl BHIOB. BHIBI M HMX JKHU3HCHHBIC
CTpaTerMd.  3aKOHOMEPHOCTH  TOBEACHUS W MHUIPAalUd  KUBOTHBIX.

brnonornueckue nHBa3UH JYKCPOJHBIX BUJI0B

7.4

CooOmiectBa opranu3MoB. buonenos u ero crTpykrypa. CBsi3u Mexay
opraHu3mMamMu B OuOIleHO3€. JKOocHCTeMa Kak OTkpbiTas cucrema (A.Jlx.
Tencnu). @yHKIMOHANBHBIE OJOKM OPraHU3MOB B JKOCHUCTEME: IMPOIYICHTEHI,
KOHCYMEHTHI, peayleHTsl. Tpodudeckue ypoBHH. Tpoduyeckue memnu um ceTH.
AbuoTtnueckue Onoku skocucteM. ITouBsl W wibl B 3kocucTeMax. KpyroBopot
BEIIECTB M IMOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIE TTOKa3aTeIN KOCUCTEMBI. bromacca W mpoAyKius. DKOIOTHYECKHE
MIUPaMHJIbI YUCEN, OMOMACCHI U DHEPTHH.

HamnpaBneHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKueccuu. llepBuuHble U
BTOPUYHBIC CYKIIECCHM W WX MPUYUHBL AHTPONOTeHHBIC BO3JCHCTBHS Ha
cykueccun. KinnmakcHoe cooOuiectBo. bruopaznoobpasue 1 nmoinHoTa KpyroBoporta
BEILIECTB — OCHOBA YCTONUMBOCTH COOOIIIECTB.

[IpuponHble SKOCHCTEMBI. AHTPOINOI€HHBIE JKOCHUCTEMBI. ATpOIKOCHCTEMA.
ArporieHo3. Pazmiaust Mex 1y aHTPOTIOTeHHBIMH U IPUPOTHBIMU SKOCUCTEMaMH.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozackas diopa u
¢dayna. CuHanTponu3anus ropoJickoi aynsl. buonorndeckoe u xo3siicTBeHHOE
3HA4YEHHE arpodKOCUCTeM M YpOO3KOCHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHUS
OCHOBHBIX B3aUMO/JICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[Tepenoc sHeprun M BEUIECTB MEXKIY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh




OpraHu3mMosB, HOHyHSIL[I/If/’I U DOKOCHUCTEM B YCIOBHUAX CCTCCTBCHHBIX U

AHTPONOT€HHBIX BO3JECUCTBUI

7.5

buochepa — oOmemnanerapHas o0ono4yka 3eMiHM, TA€ CYIIECTBYET WU
cyliecTBoBana ku3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Ob6nactu
ouocdepsl u e€ cocras. JKuBoe BemecTBo 6uochepsl U ero PyHKIUH.
3akoHOMEPHOCTH cyliecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
ro0anpHOM  JKOCHCTeMBl.  J/luHamudeckoe  paBHOBecMe B Ouocdepe.
KpyroBopotsl BemiectB M OHOr€OXMMHUYECKME LMKl (yryiepoja, a3oTa).
PurmudHOCTS siBIIeHMI B Onocdepe.

3onanbHOCTh OMoOcdepsl. [lonsarrne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIPA,
XBOWHBIEC Jieca, CMEIIAaHHBIE W IIHPOKOJMCTBEHHbBIE Jeca, CTEIH, CaBaHHBI,
MyCTBIHU, TPONHMYECKHE Jieca, BBICOKOTOphi. Kimmar, pacTUTenbHBIA U
KUBOTHBIA MHP OMOMOB CYIIIH.

CtpykTypa U (QYHKIHS XHBBIX CHCTEM, OLIEHKA MX PECYpCHOrO MOTEHIMAIa U

OouocdepHbIX QYHKIHI

7.6

DKOJOTHYECKHe KPU3UCH U MX MpUUMHbL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3IYIIHOU cpeabl. OxpaHa BO3Ayxa. 3arpsi3HEHHE BOJHOW CPEJIbI.
Oxpana BOJHBIX pecypcoB. Pa3pymenne mousel. OXpaHa MOYBCHHBIX PECYpPCOB.
W3menenue knumara.

AHTpPONOTeHHOE BO3JICHCTBUE HAa PACTUTEIBHBIA M JKUBOTHBIA Mup. OxpaHa
PaCTHTEIHLHOTO W JKUBOTHOTO MUpa. OCHOBHBIC NMPHUHIIMITBI OXPAHBI MPHPOJIBIL.
Kpacubie xaurn. Ocobo oxpansiembie npupoansie Ttepputopun (OOIIT).
Boranmndeckue cazpl ¥ 300JI0THYECKHE MTAPKU.

OcHOBHbIE TPHUHIMIBI YCTOMYMBOTO pA3BUTHUS YEJIOBEUECTBA U MPHUPOJBIL.
PammonanbHOE  MPHPOIOINONB30BAaHME W COXpaHEHHE  OMOJIOTHYECKOTO

pazHooOpazus 3emin




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

buonorwus, 10 knacc/ Ilaceunux B.B., Kamenckuit A.A., Py6rios A.M. u ap.;
ITon penakuueit [laceunuka B.B. AknmonepHoe o61iectBo «31arenbeTBo
«ITpocsenieHue»

buomnorus, 11 knacc/ Ilaceunux B.B., Kamenckuit A.A., PyonioB A.M. u nap.;
ITon penakuueit [laceunuka B.B. Axuroneprnoe o61iectBo «31aTenbeTBoO
«IIpocBenieHue»

buomnorus. 10 kmacc: yueOHuk: bazoBblii 1 yriyoneHHbIN ypoBeHb/U.b.
Aradonona, B.W. CuBornazon.-M.: IIpocsemienue, 2022

buomnorus. 11 kmacc: yueOnuk: bazoBblii 1 yriyoneHHbIN ypoBeHb/U.b.

Aradonona, B.1. CuBormnazos.-M.: IIpocsemienue, 2022

METO/JIUYECKHUE MATEPHUAJIBI JIJISI YUYUTEJIS

1. OGmras 6uonorus. bazossiit ypoens. 10-11 knmacc. Metoauyeckoe
nocobwue. Aragonona N.b.-M.: TIpoceemnienue.

2. buonorusg. 10-11 knmaccsl: opranu3anusi KOHTpoJist Ha ypoke. KoHTpoJIbHO-
n3Mepurenbubie Mmatepuaisl / cocT. JI.A. TenaeBa — Bonrorpan: Yuurens,
2020 .

3. KoHTponbHO-u3MepuTenabHbie Matepuaibl. buonorus. 10 kinace / coct. H.A.



bormanos. — M.: BAKO, 2019.

4. Kupunenko A.A. buonorust. COOpHHK 3a/1a4 110 T€HETUKE JJI MOJITOTOBKU
k EI'D. JIETMIOH, 2014.

5. Kupunenko A.A. MonekymsipHas 6uosnorus. COOpHHK pa3HOYPOBHEBBIX
3aganui 1y moarotosku k EI'D.JIETMMOH, 2014.

6. Konecunkosn, C.1. buonorusa. Dxonorus. IToaroroska x EI'D. JIETTIOH,

2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

1. «Enunas xomnexuus udpossix O6pazoBatenbHbix Pecypcosy (Habop
undpoBbIX pecypcoB k yueOHukam iuaun B.B. [Taceunuka) (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/5/

3. DnexktpouHbIi yueObnuk «buonorus». http://ebio.ru/

4. Dnexrponnas oubmmorekahttp://djvu-inf.narod.ru/ -

5. - Caiit sBnsercs HTepHeT — Bepcueit yueOHOro Kypca Ha KOMIAKT-TUCKE

"OtkpsoiTas buonorus".http://biology.ru/index.php
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