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HOACHUTEJBHAA 3AIINCKA

[Iporpamma mo yueOGHOMYy mpeamety "buonorus" (manee - Ouosnorusi) Ha
YpOBHE cpeqHero obmiero odpazoBaHus pa3zpaboraHa Ha ocHoBe dDenepalibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepaumy,
dI'OC COO, Konuenuuu mnpenojgaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (PenepaibHoil paboueil mporpaMMbl BOCTIUTAHHUS.

YueOnpiii npeamet «buonorusy yriayOonéHHoro ypoBHs u3ydenus (10-11
KJIACChI) SIBJISIETCS OJHUM W3 KOMIIOHEHTOB IMpeAMeTHON obnactu «EcTecTBeHHO-
Hay4HbIe npeaMeThly. CornacHo nojoxkeHusm GI'OC COO npodunbHbie yueOHbIC
OpeAMEThl, H3ydyaeMble Ha yriayOJEéHHOM ypOBHE, SBISIIOTCS — CIIOCOOOM
mubdepennmanmu  00ydeHUsT Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHusl U
MPU3BAaHBl OOECIEYUTHh IMPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CpPEIHUM
o01MM, cpeJHUM MpodheCcCUOHATBHBIM U BhICIIUM 00pazoBaHueM. B To ke Bpems
KOKIBIA M3 JTUX YUYEOHBIX MPEIMETOB JOJKEH ObITh OpPHUEHTUPOBAH Ha
MIPUOPUTETHOE peIIeHUue 00pa30BaTEIbHBIX, BOCIUTATEIBHBIX M Pa3BUBAIOIINX
3a/lay, CBSI3aHHBIX C TpodopueHTanuen 00yJaromuxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOI'O 3HAHHUS, CBA3aHHOTO ¢ OMOJIOTHEH,
MEIUIMHON, 3KOJIOTUEN, ICUXOJOTUEN, CTIOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma no yueoHomy npeamety "buonorusa" gaét npeacraBieHue o HejIu
U 337a4ax HU3y4yeHus ydeOHoro npeamera «buonorus» Ha yriyOlnEHHOM YpPOBHE,
orpenaensieT o00s3aTenbHOE (MHBApUAHTHOE) TMPEAMETHOE COACpKAHHE, €ro
CTPYKTYpUpPOBAaHME IO pa3feilaM M TeMmaM, paclpelesieHue I0 KiaccaMm,
PEKOMEH/yeT MOCIEA0BAaTeIbHOCTh M3Y4YEHUs Y4YeOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIPEAMETHBIX CBs3E€H, JOTUKH Y4EOHOTO IMpoIecca,
BO3PACTHBIX 0COOEHHOCTEN oOyyaromuxcs. B mporpammMe o 6Mooruu peaan3oBaH
IPUHLIUI IPEEMCTBEHHOCTH C U3y4ye€HUEM OMOJIOTUH Ha YPOBHE OCHOBHOT'O OOIEro
oOpa3zoBaHus, Onarojaps dYeMmMy MpPOCMATPUBACTCS  HANpPABJICHHOCTh  Ha
NOCJIEYIOUIEe pa3BUTHE OWOJOTMYECKUX 3HAHWM, OpPHEHTHPOBAaHHBIX Ha
(OopMHpOBaHHE  E€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJIOTMYECKOIrOo
MBIILICHHUS, IPECTABICHUH O 3J0pOBOM 00pa3e )KM3HU, Ha BOCIIUTaHUE OEPEKHOTO
OTHOILICHHS K OKpY>Karollled NpupoHOil cpeae. B mporpaMmme mo OMOJIOTHUU Takxke
MOKa3aHbl BO3MOXKHOCTH YyueOHOro mnpeamera «buornorus» B peanuzanuu
tpedoBanuit ®I'OC COO Kk mIaHUPYyEMBIM JIMYHOCTHBIM, METAlpeAMETHBIM H
MpEeAMETHBIM pe3yJibTaTaM 00y4eHUs U B JOPMUPOBAHUN OCHOBHBIX BUOB YUEOHO-
MO3HABATEJILHOM JICSITEIBHOCTH OOyYaronIMXcsl IO OCBOCHHUIO COJEpKaHUS
OMoIOrnuecKoro oOpa3oBaHus Ha YPOBHE CPEAHETO 001ero oopa3oBaHMUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero obmiero oopasoBaHus
3aBepIIaeT OMOJIOrnYecKkoe 00pa3oBaHMe B IIKOJIE U OPUEHTHPOBAH Ha PaCIIMpPEHUE
U yriIyOJieHHe 3HaHUM 00y4YaroIuXcs O dKUBOM MPUPOJIE, OCHOBAX MOJIEKYJISIPHOU 1



KJICTOYHOUN OHMOJIOTHH, SMOPHUOJIOTUHA U OHMOJIOTUH Pa3BUTHS, TCHETUKH, CEIICKIINUH,
OMOTEXHOJIOTUH, FIBOIOIIMOHHOTO YUYEHUS U IKOJIOTHH.

N3yuyenue yueOHoro mpeamera «buonorus» Ha yriayOJIeHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaOIIMUXCA K MOCIEAYIOIIEMY MOJYyYEHHUIO
Ouosiornueckoro  oOpa3oBaHusi B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccruonansHoro oopazoBanusa. OCHOBY €ro colepkKaHUsl COCTABIIAECT CUCTEMA
OMOJOTUYECKUX  3HAHWUW, TMOJYYEHHBIX TPU HU3YYEHUU  OOyYaAIOIIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX DPa3feioB OMOJOTHUA Ha YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 kmaccax 3Tu 3HaHUS TOJMy4arOT pasButhe. Tak,
pacIpeHbl W YIIyOleHbl OWONOTHYECKHWE 3HAHUS O PACTCHHSX, JKHUBOTHBIX,
rpubax, OaKTepusx, OpPraHU3ME 4YEJIOBEKa, OOIIUX 3aKOHOMEPHOCTSX >KH3HHU,
JIOTIOJTHUTENHHO BKJIIOYEHBI OMOJIOTMYECKUE CBEACHUS TPUKIIAHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIIOJIb30BAaTh KAK OPUEHTHUPHI IS TOCIETYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSMH, TIOJYYCHHBIMU OOYYAIOIIUMHUCS TIPH H3YICHHUU
bu3uku, XuMun, reorpadud 1 MaTEMaTUKH.

Ctpykrypa mporpaMmbl 1o ydeOHOMy mpeamety "buonorus" otpaxaer
CHUCTEMHO-YPOBHEBBIM ¥ OSBOJIONMOHHBIA TOAXOABI K HW3YYEHHIO OWOJIOTHH.
CoriacHO UM, U3y4aroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC ISl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMN OPraHUYECKOT0 MHUpa Ha 3eMile,
COXpaHEeHUs OMOJIOTHIECKOTO pa3Ho0Opa3us mianeThl. Tak, B 10 kimacce u3ydaroTcs
OCHOBBI MOJIEKYJISIDHOM H KJIETOYHOM OHOJOTHUH, IMOPUOJIOTHH U OHOJIOTHH
pa3BUTHsI, TEHETHUKUA M CEJCKIUU, OMOTEXHOJOTMU U CUHTETHYECKOW OMOJIOTUH,
aKTyaIM3UPYIOTCS 3HAaHUA OOydYarolmuxcs 1o OOTaHUKE, 300JI0TMHM, aHATOMUH,
¢dbuzunonoruu yenoeka. B 11 kiacce u3y4arorcsi 3BOIIOIMOHHOE YUYEHUE, OCHOBBI
9KOJIOTHH M YYeHHE 0 Oruocdepe.

VYuebnsiii mnpeamer  «buonorus»  mpu3zBaH  00ecreyuTh  OCBOEHHUE
O0yYarOIIMMUCST OMOJOTUYECKUX TCOPUH M 3aKOHOB, WJICH, TPUHITUIIOB M MPABHII,
JIekKAIIKNX B OCHOBE COBPEMEHHOUN €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUHN O
CTPOEHUHU, MHOTO00pa3uM M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, IOMyJISIUH,
OMOIIEH03a, YKOCHCTEMBI, O BBIIAIONTUXCS HAYYHBIX JOCTHKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, MPUKIIAHBIX aCTIEKTaX OMOJIOTMYecKuX 3HaHui. J[is
pa3BUTHS U TOJAJEpPKAHUS HMHTEepeca OOydaroluxcd K OHOJOTHU Hapsay co
3HAYUTEJIBHBIM 00BbEMOM TEOPETHUYECKOTO0 MaTepuaja B COJACPKAHUM MPOTrPaMMBbI
1Mo OMOJIOTUU TPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS W Pa3BUTHUS
TOU WJIM UHOM 00J1acTH OUOJIOTHH, BKJIAJIOM OT€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pPEIICHHE BAXKHEUIINX OMOJOTUYECKHUX U IKOJIOTHUYECKUX MPOOIIEM.

[enps n3yuenus yueOHoro npeamera «buonorus» Ha yriiy0JIEHHOM YpOBHE —
OBJIaJIcHNE  OOyYAOMIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKITMOHAIBHOU



OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra ¢ MNPUOOpPETEeHHE yMEHUM
UCIIOJIb30BaTh 3TH 3HaHUSA B (OPMUPOBAHUU MHTEpECa K OMpeNesIEHHON obnactu
npoecCuOHaNbHON JIeATeNbHOCTH, CBSI3aHHOM C OuoJIorveil, uiau K BBIOODPY
y4eOHOr0 3aBeCHUS JJIsl TPOIOHKEHUST OMOIOTHYECKOro 00pa3oBaHus.

JlocTmkeHne 1enu U3ydeHus yudeOHoro mnpeamera «buonorus» Ha
yriayOnEHHOM YPOBHE 00€CTIEUMBACTCS PEIICHUEM CIIENYIOUINX 3aa4:

OCBOEHHUE O00YYarOIIMMHUCA CUCTEMbI OMOJIOTMYECKUX 3HAHUMN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
MPaBHUJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHUPA; O
CTPOCHHH, MHOTO00pa3ud U OCOOEHHOCTSAX OHOJIOTMYECKUX CHUCTEM (KIIETKa,
OpraHu3M, MOMYJIAIHNS, BUI, OMOTEOIIeH03, Onocdepa); O BRIAAIONTUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCJIEIOBAHUAX B OMOJIOTHH;

O3HAaKOMJIEHHUE OOYy4YaloIIMXCA C METOJAMH IO3HAHMS >KUBOW MPHUPOIBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOU OMOJIOTHH, SMOPUOJIOTUN U OMOJNIOTHH Pa3BUTHS, TEHETUKU U CEJIEKIINH,
OMOTEXHOJIOTUM M CHUHTETHYECKOW OWOJNIOrMM, Nal€OHTOJOTHH, HKOJIOTHUH);
METOJAMH CAMOCTOSITEILHOTO TMPOBEJEHUS OHOJIOTMYECKUX HCCIEOBaHUN B
nabopatropun uU B nOpupoje (HaOdIOeHHE, W3MEpPEHHE, OSKCIIEPUMEHT,
MOJICTUPOBAHUE);

OBNaJicHNEe OOYyYaIOIUMHUCS YMEHHUSIMU: CaMOCTOATEIBHO  HAXOMUTH,
aHAJIM3UPOBATh W HCIIOJIB30BaTh OHOJOTHMYECKYI0 HH(POPMAIUIO; MOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJMKOMN; YCTAHABIMBATH CBA3b MEXIY
pa3BUTHEM OHOJOTMM M COIMAIbHO-3KOHOMHUYECKMMU M  HKOJIOTHYECKUMU
npobiieMaMy YeJIOBEUYECTBA; OIEHUBATH TOCIEACTBUS CBOCH MAEATEIHHOCTH II0
OTHOILICHUIO K OKpY’Kalolleld NpUpoOAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
3JIOPOBBIO  OKPYXKAIOIIMX  JIIOJICH; OOOCHOBBIBATH W COOMIOJATH  MEPBI
nporIakTUKA MHOEKIIMOHHBIX 3a00JIeBaHU, TIpaBUiIa MOBEJACHUS B MPUPOJE U
oOecrieueHus: 6€30MacHOCTU COOCTBEHHOW KU3HENEATEIbHOCTH B UPE3BBIYAMHBIX
CUTyallUsiX MPUPOAHOTO U  TEXHOTEHHOTO  XapakTepa; XapaKTephu30BaTh
COBPEMEHHbBIC HAYYHbIE OTKPBITUS B 00JIaCTU OMOJIOTHH;

pa3BUTHE Y 00YUAIOMINXCS HHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
pollecce 3HAKOMCTBA C  BBIJIAIOMIUMHUCS OTKPBITUSAMH W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHOJIOTMM, PEIIAEMbIMU €10 MpoOJieMaMH, METO0JIOruei
OMOJIOTMYECKOTO HCCIEA0BaHNUS, TPOBEACHNUS YKCIIEPUMEHTAIBLHBIX UCCIEI0BaHUH,
pemieHus OMOJIOTUYECKUX 3ajad, MOJACIUPOBAHUA OHUONIOTMYECKUX OOBEKTOB U
IPOLIECCOB;

BOCIIUTAHUE Y 00YyYarOlMXCs [IEHHOCTHOI'O OTHOIIEHUS K KUBOW MPHUPOJE B
IIEJIOM U K OTJICbHBIM €€ 00beKTaM U SBJICHHSIM; (POPMUPOBAHHUE IKOJIOTUIECKOH,



TeHETHYECKOM IPaMOTHOCTH, OOIIIEH KyJIbTyphl OBEICHUS B IPUPO/IS; MHTETPAIIUN
€CTECTBEHHO-HAYYHBIX 3HAHU;

NpUOOpETeHUE  OOyYaIOIIMMHCS  KOMIIETEHTHOCTH B PaIlMOHAJILHOM
MIPUPOIOTIOIH30BaHNUH (COOTIOACHIE TIPABIIT TIOBEICHHSI B IPUPO/IC, OXPAHbI BUJIOB,
DKOCHCTEM, Omocdepsl), COXpaHCHHH COOCTBEHHOI'O 3I0pPOBBS M 3I0POBBS
OKpyXaromux JoAel (cobmogeHuss Mep npodunakTukd — 3a00eBaHUM,
oOecrieueHue O€30MACHOCTU KU3ZHENEATCIHHOCTH B YPE3BBIUAWHBIX CHUTYAIUIX
OPUPOJHOTO M  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  UCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUM U YMEHUH B TOBCEIHEBHOM KU3HU;

CO3JaHME  YCIOBMM  JUIsl  OCO3HAHHOIO  BBIOOpa  OOyYaroIIMMHCS
VHAUBUIYAJIbHOU oOpa3oBaTeaIpHOI TPACKTOPUH, CITIOCOOCTBYIOIICH
noclieyonemMy npodecCHOHaTbHOMY CaMOOTPEIEICHHIO, B COOTBETCTBHH C
WHMBUyJIbHBIMUA HHTEpPECAaMU M MOTPEOHOCTIMHU PErHOHA.

OO111ee YyuCIo YacoB, OTBEICHHBIX HA M3y4YE€HHE OMOJIOTMHU Ha YTi1yOJIeHHOM
YpOBHE CpeaHero obmiero oopa3osanus, cocrabiser 204 gaca: B 10 kimacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/ieto).

OT60p OpraHU3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEeHHsS OMOJIOTHU
OCYIIECTBIISAETCS ¢ YYETOM CHEIU(UKU €ro COJAEp)KaHWs W HaMpaBJICHHOCTH Ha
NpOAODKeHHE OWOJIOTMYECKOTO O00pa3oBaHUsl B OpraHU3alUsAX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUS.

OO0s3aTeBHBIM YCIOBUEM MPU 00YUECHUU OMOJIOTUM HA YIITYyOJIEHHOM YPOBHE
ABIIIETCSI TPOBEJIEHWE JTAa0OpaTOPHBIX M MpakTH4Yeckux padoT. Takxke ydactue
O0Oy4YaromMXcsd B BBINOTHEHUH MPOEKTHBIX U Y4EOHO-UCCIEI0BATENbCKUX PadoT,
TEMaTHKa KOTOPBIX OMPEACIIICTCS YUUTEIeM Ha OCHOBE UMEIONNXCS MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHM.



COAEPKXAHME OBYUYEHUSA
10 KUIACC

ConepxaHue mporpamMMbl, BBIIECIEHHOE KYPCUBOM, HE BXOIAUT B IMPOBEPKY
rocyJapcTBeHHou utoroBoi arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHast O0uoJsiorus — KOMIUIEKCHas: Hayka. KpaTkas uctopust pa3BUTHS
Ouonoruu.  buonormdyeckue HAyKM M HM3yYaeMble ~ HMH  MPOOJIEMBI.
dyHAaMEHTalbHbIEC, NPUKIAJHbIE W TOUCKOBBIE HAyYHBIE WCCIEIOBAHUS B
OunoJIOruu.

3HadeHne O6wonoruu B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. IIpodeccun, cBszaHHbie ¢ OWonoruel. 3HaUeHHE OMOJIOTHH B
MPAKTUYECKOM JIESITEIBHOCTH YEJIOBEKA: MEIULHUHE, CEIbCKOM  XO3SIICTBE,
MIPOMBIIIJIEHHOCTH, OXPAHE TPUPOBI.

JleMoHCTpan U

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apseii, I'. Mennens, B. U. Bepuanckuii, U. I1. [1aBnos, . 1. Meunukos, H. U.
Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMONIOTMM C JIpYyruMu Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7Kusble cucTEeMBbI U MX U3Y4YEHHUE

JKuBble cucTemMbl Kak mpenMeT u3zydeHus Ouonoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMMHUYECKOIO COCTaBa, JHCKPETHOCTh U LEJIOCTHOCTD,
CJIOXXHOCTh U YIOPSAJAOYECHHOCTb CTPYKTYPbI, OTKPBITOCTh, CaMOOpTraHu3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aly >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KIIETOYHBIM,
TKaHEBBIM, OpraHU3MEHHBIN, MOMYJISALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(bmoreonenoTnyeckuit), OmochepHbiii. Ilporecchl, MPOMCXOIANINEC B IKHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKU >KUBOro. JKu3HBb Kak (opma CyliecTBOBaHMS
Marepuu. Hayku, u3ydaroiiye KuBbl€ CUCTEMbI HA Pa3HBIX YPOBHSIX OpTraHU3AIUU.

N3yuyenue xuBbIXx cucteM. Metoapel Ouosornueckoid Hayku. HaOmtonenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. llonarue o 3aBucuMou u
He3aBUCUMOM IiepeMeHHOU. IlnaHupoBanme skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HyneBas runores3a. [lonstue BHIOOPKH U €€ JTOCTOBEPHOCTD.
Pa3bpoc B Ouosiormueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaroB. [lpUuuHBI UCKaXEHUsT Pe3yibTaTOB »JKcnepuMmeHTta. I[loHsatue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKU >KU3HW», «buomornueckue
cucteMbl», «CBOWCTBA KUBOW MaTepUN», «YPOBHU OPraHU3ALMUU KUBOU
npupoas», «CTpoeHUE KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHoOB YeEJIOBEUECKOro opranusMay», «buoreonenosy», «buocdepar, «MeToab
W3YUYECHUS )KUBON TPUPOJIBI».

O6opynoBaHue: 1a00paTopHOE O0OPYIOBAHUE JIJIsI TPOBEACHUS HAOIIOICHHM,
M3MEpPEHUM, SKCIIEPUMEHTOB.

IIpakTuyeckas padora Ne 1. «Mcnonb3oBaHue pa3IUYHBIX METOJOB IPHU
W3YUYCHUH KUBBIX CUCTEM).

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QYHKIIMOHANbHAS eAWHUIIA KuUBOro. Mcropus
oTKphITHS KiIeTKu. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IMOJOXKEHUS COBPEMEHHON KJIECTOUYHOU
TEOPHUH.

MeTonpl  MOJIEKYJSIPHOM W KJIETOYHOM  OHOJIOTHMH:  MHUKPOCKOMHS,
xpomatorpadus, EeKTpodopes, METO MEYEeHBIX aToMOB, auddepeHInanibHoe
HEeHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @duKcupo8anHvlx
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCcTpanumn

[Toptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. lnelinen, P. Bupxos, K. M.
bap.

Tabnuupbl u cxembl: «CBETOBOM MHUKPOCKOM, «DNEKTPOHHBI MHKPOCKOID,
«Mcropus pa3BUTHUA METOJOB MUKPOCKOTIUI.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIIpEnapaTrsl pPacTHUTENbHbIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IIpakTnueckass padora Ne 2. «M3ydeHne METOJIOB KIJIETOYHON OHUOJIOTUM
(xpomarorpadus, anektpodope3, audpdepeHuanbLHOe HEeHTPUGYTHUPOBAHUE,
[1LIP)».

Tema 4. XumMuueckasi OpraHu3anus KIeTKU

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- M YJIBTPAMHUKPOIJIEMEHTHI.
Boga 1 €€ poJib Kak pacTBOPUTEJS, PEArE€HTA, YYaCTUE B CTPYKTYPHUPOBAHUU KIIETKH,
TerIoperyisiuuu. MuHepanbHbIe BEIIECTBA KIETKHU, UX Ouosioruueckasi pojib. Poib
KaTUOHOB Y aHUOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonormdyeckre mnonumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 06enkoB. CTpyKTyphl OenkoBoil MoJekysbl. [lepBuunas
CTpyKTypa Oeika, MenTujaHas CBs3b. BTopuuHas, TpeTu4Has, YeTBEPTHUUHAS
CTpykTypbl. Jlenatypauus. CsoiictBa OenkoB. Knaccupukauuss  OGenkos.
buonornyeckne GpyHkuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapubl, IUCaXapUJIbl, OJIMTOCAXAPUIbl U TOJIHCAXAPUIBI.
OOmumii TUTaH CTPOGHHUSA U (PUBUKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonoruueckue pyHKIMHU YTIE€BOIOB.

Jlunuasl. 'mapodunsHo-rUapOPOOHBIE cBOMCTBA. Kitaccudpukanus Tunuaos.
Tpurnunepunsl, ¢Gocpoaunuasl, BOCKH, cTepounbl. buomormueckue QyHKIIUN
aunoB. OO0IIe CBOMCTBA OMOJIOTHYECKUX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK um PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotuapl. Ilpunnun kommiementapHoctu. IlpaBwio Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. MectonaxoxaeHue u ouonornueckue gynkuuun JIHK.
Buner PHK. ®ynkiiuu PHK B knetke.

Crpoenue moinekynsl AT®. Makpospruyeckue cBsizu B Mosekyine ATO.
buonornyeckue ¢pynkunun AT®. BoccTaHoBIEHHbIE IEPEHOCUUKH, X (PYHKIIUU B
Kietke. /[pyeue nykneozuompughocghamor (HT®D). CexenupoBanue [JHK. Memoowi
2EHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CtpykrypHas Ouoiorus: OMOXMMHYECKHE U OMO(U3UYECKUE HCCIICAOBAHUS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYphl OuoOMoOieKkyn. Mooderuposanue
CMpPYKMypbl U QYHKYUti 6UOMONEKYI U UX KOMNIeKcos. Komnvromephulil ouzaiin u
Opeanuyeckull cunme3s OUOMONEKYN U UX HENPUPOOHBIX AHATO0208.

JleMoHCcTpanumn

[Toptpetsr: JI. ITonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®paukinun, O.
Conrep, C. [Ipy3unep.

Huarpammsl: «PacnipeaeneHne XuMHUYECKUX 2JIEMEHTOB B HEKUBOW ITPUPOJIEY,
«Pacnpenenenne XUMUYECKUX AJIEMEHTOB B )KUBOW MPUPOJIEN.

Tabnmunel u cxembl: «llepronuueckass TabMWIIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKyJibl BOJb», «BemectBa B coctaBe OpraHu3MoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYINb, «CTpoeHuE MOJEKYI
yrieBoaoB», «CTpoeHHe MOJeKysl JHUnuaoB», «HyKIenHOBbIE KHCIOTHDY,
«Ctpoenne Monekybl ATOy.

IIpakTnueckas padora Ne 3. «CpaBuenue JIHK u PHK».

IIpakTnueckas padora Ne 4. «PemieHue pacueTHbIX 3a1a9»

Tema 5. CTtpoenne u yHKIIUU KJIETKH

Tumbel KIETOK: JyKapuoTHueckas U mpokapuotuueckas. CTpyKTypHO-
(yHKIHOHAIbHBIE 00pa30BaHUs KIETKH.

CtpoeHure NMpoKapruoOTUIECKOM KiIeTkH. KiierouHast cTeHKa OaKTepHuil M apXei.
OcoOEHHOCTH CTpPOEHHsI TeTepOoTpOoHON U aBTOTPOPHON MPOKAPUOTUYECKUX
KJIETOK. MeCTO U poJib MPOKAPUOT B OMOIICHO3aX.

Crtpoenne 1 GyHKIIMOHUPOBAHKE dyKapUOTHUCCKON KIeTKH. [Tmazmarnueckast
MeMmOpana (ruiazmasiemma). CTpyKTypa miia3zMaTuueckod memOpanbl. Tpancmopt



BEIIECTB Yepe3 IIIa3MaTHIeCKyI0 MEMOpaHy: TacCUBHbIN (nuddy3ust, ooneru€Hnas
muddy3usi), aKTUBHBIM (MIEPBUYHBIM W BTOPUYHBIA aKTUBHBIA TPAHCIIOPT).
[Tonynponuiiaemocts MeMOpaHnbl. PaboTa HaTpuii-kaaueBoro Hacoca. DHAOLUUTO3:
MUHOUUTO3, (aronuTo3. Dk3ouuto3. Kinerounas crenka. Ctpykrypa U (QyHKIUU
KJIETOYHOW CTEHKH PaCTEHUH, TPUOOB.

Hutomnasma. [{uto3omb. [luTockenet. JBmkenue nutoria3Mbl. OpraHou bl
kieTkr. OHOMEMOpaHHbBIE OPTAaHOUIBI KIETKH: dHAoIIa3Marnueckas cetb (D11C),
anmmapatr [onbIXu, JHU30COMBI, HX CTpOoeHHE U (QYHKIUU. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHOUIOB KJIETKH. CTpOeHHE TpaHyJSIPHOrO PETUKYJIyMa.
Mexanusm nanpaenenus 6enxos ¢ IIIC. CuHte3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbBIN) SHAOIIIA3MATHUYECKUN PETUKYITYM.
Cekperopnas ¢yukuus annapara [onbmku. Moodugukayus denxkos 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame [ onvooicu. TpaHCHOPT BEIIECTB B
KJIeTke. Bakyonn pacturenbHbIX KiIeToK. Kierounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWJAbBl  KIJIETKH:  MUTOXOHAPHUM,  ILJIACTHU[IBI.
Ipoucxoacoenue mumoxonopuii u nracmud. Cumouozcenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenre u (yHKIIMM MUTOXOHJpUU M Iwiactui. llepBuunsle,
BTOPUYHBIC U CJI0KHBIC IIACTUJIBI (POTOCUHTE3UPYIOIINX FYKAPUOT. XJIOPOILIACTHI,
XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIINX PACTCHUU.

HememOpanubie opranouabl kiaeTku CTpoeHue U (PyHKIUMHU HEMEMOpPAHHBIX
OpraHOU0B KJIETKHU. Pu6ocomsbi. IIpomeorcymounvle Quramenmol.
MukpodunameHTsl. Akmunogvle Muxkpoguiamenmol. MBpbIlIEUHbIE  KIIETKH.
AKxmuHo8ble KOMHOHEeHMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Knetounbrit
neHtp. CTpoeHHME U JBWKEHHE JKITYTUKOB U PeCHUYEK. MUKpoTpyOOUKU
nuToriasmMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxpoguiameHmamu u
muxpompyboukamu. Momophvie benxu.

Anpo. O6onouka siapa, XpOMATHH, KapuoIUia3Mma, SIAPIINIKU, UX CTPOCHUE U
bynkuun. SnepHsiii OenkoBbId MaTpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHUE
XpoMocoM B HUHTep(ha3sHOM siape. Dyxpomamun u 2emepoxpomamut. bemku
XpOMaTUHA — THUCTOHBL. JJumamuxa sdepHou 00010YKU 6 Mmumose. Sfoepmbiil
mpauncnopm.

Kiierounble BkimtoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu

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

Tabmuupbr U cxembl: «CTpoeHUE SYKapUOTHUECKOW KieTkn», «CTpoeHue
KUBOTHOM  KJETKW», «CTpoeHHe  pacTUTENbHOM  KieTkn», «CtpoeHune
MUTOXOHAPUI», «SAapo», «CTpoeHne NpOKAPUOTHIECKON KIETKN.



O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpENnapaTbl pPacTUTEIbHbBIX,
YKUBOTHBIX KJIETOK, MUKpPOIIpenapaThl 0aKTepUaTbHBIX KIETOK.
IIpakTueckas padora Ne 5. «Buabl MeMOpaHHOTO TPAHCIIOPTA

IIpakTuyeckast padora Ne 6. «3yueHue CTpOeHUS KIETOK OJTHOKJIETOYHBIX
YKUBOTHBIX»

IpakTnueckas padora Ne 7. «CpaBHEHHE DYKapUOTUUYECKOU U
IIPOKAPUOTUYECKOU KIIETKW»

JlabopaTtopnas paGora Ne 1. «MccnenoBanue mia3mMolinsa 1 JIeria3MoIn3a
KJIETKU

JlaGopaTopHasi padora Ne 2. «Tunsl rmuiactuay

Tema 6. O0OMeH BelecTB M NpPeBpalleHNe JHEPTHH B KJIETKe

AcCHMIITATIHS M AUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTabonmm3Ma. Turbsl oOMeHa
BEIIECTB: aBTOTPOHBIN W TeTepoTpOodHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mpolieccax. OJHepreTuueckoe oOecredeHue KieTku: mnpeBpainieHue ATO B
oOMeHHBIX Tporieccax. DepMEHTaTUBHBIA XapakTep peakiuidl KIETOYHOTO
Metabonuzma. DepMeHTBhI, WX CTPOCHHUE, CBOICTBA U MEXaHU3M JCHUCTBUSI.
KodepmenTtsl. Otauuns pepMEHTOB OT HEOPTaHWYECKUX KaTaIH3aTOPOB. bemku-
aKTUBATOPBI M OCIKU-UHTHOUTOPHI. 3aBUCHUMOCTH CKOPOCTH (PEePMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CHUHTE3 OpPraHUYECKUX BeHIeCTB B KieTke. DOTOCHHTES.
AHOKCcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocoouparowjue
nUSMeHmbl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Ponb XJI0pomiacToB B Ipouecce
dotocunteza. CBetoBas u TeMHOBas Gaszbl. Pomoodvixanue, Cs., Cs. u CAM-munul
gdomocunmesa. lIpogyKTUBHOCTH POTOCHMHTE3a. BriusHue pa3nuvHbIx (aKTOPOB Ha
CKOpOCTh (poToCHHTE3a. 3HAUECHUE (POTOCHHTE3A.

XEeMOCHUHTE3. Pa3noo6paszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, CepoOAKTEpHUH, BOIOPOIHBIC
OakTepun. 3HaYCHUE XEMOCHUHTE3a.

AHaspoOHbIe opranu3Mbl. Buael Opoxenus. [IpomykTbl OposkeHHS W HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHAa’pOOHBIE MHUKPOOPTraHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENH OOJIE3HEH.

AspoOHBbIe OPTraHU3MBI. Oransl JSHEPreTUYECKOro oOMeHa.
[ToarotToBUTeNbHBIN ATaM. [ THKOIN3 — OECKHUCIOPOAHOE PACHICIICHUE TITFOKO3HI.

buonornueckoe OKUCIEHUE, UK KIETOYHOE JIbIXaHUE. POIb MUTOXOHIpUN B
npolieccax OMojornyeckoro okucieHus. [{ukmmueckue peakiuu. OKUCIUTEIBHOE
dbochopunupoBanue. Iuepaus memoparnno2o epaouernma npomonos. Cunmes ATD:



paboma npomonnot AT®-cunmasel. IlpermyinecTBa a’poOHOTO IyTH OOMEHa
BEIECTB Tepe aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHA.

JdemoHcTpanuu

[Toptpersr: k. Ilpuctou, K. A. Tumupsases, C. H. Bunorpanckuii, B. A.
Ourenbrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «PoTOCHHTE3», « DHEpreTuYecKkuii oomen», «brnocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBaHHE JISI MPUTOTOBICHHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.
JlabopaTopHnasi padora Ne 3. 3yuenne GepMEHTATUBHOIO PACHIEIIIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENILHBIX U dKUBOTHBIX KJIETKaX.

IIpakTnueckas padora Ne 8. «lccinenoBanue pakTopoB BIUSIONIUX HA MPOLIECC
dboTocuHTE32)

IpakTueckas padora Ne 9. «CpaBHeHHe mTpoiieccoB (HOTOCHHTE3a U
XEMOCHHTE3a

IIpakTnyeckas padora Ne 10. «CpaBHeHUe JpIXaHUS U OpPOKEHUSNY.

Tema 7. HaciiencrBenHass uHGopMalnus U peaju3anus eé B KiIeTKe

Peakuun mMarpuyHoro cunres3a. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEaKIMIX
MaTpUYHOTO CHHTe3a. Peanu3anms HacaeACTBEeHHOW MHGOpManun. [ 'eHeTnuecKui
KOJ, ero cBoicTtBa. TpaHckpumiusa — MarpuuHblii cuHTe3 PHK. Ilpunumms
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuueckou knemke. Hexooupyrowue PHK.

Tpancnsamnus u e€ stansl. Yuactue Tpancnoptbeix PHK B 6nocunTtese Genka.
VYcnousi O6uocunrte3a Oenka. KomupoBanme amuHokucior. Ponb pubocom B
OouocuHTese Oenka.

CogpemenHvle npedcmasieHus o cmpoeruu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApPHUOT. Peryisiius akTUBHOCTH T'€HOB Yy NpokapuoT. ['mmortes3a
onepoHa (®. XKako0, K. MaHno). Monekynspruvle mMexanusmvl IKCHPECCuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynayuu pabomsel 2enog. Perynsius 0OMEHHBIX
MpOIIECCOB B KieTke. KieTouHblil romeocTas.

Bupycol — HeksieTouHble ()OPMBI KU3HU U O0JUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. JKusHeHHblll YUk
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, pesepmasa, UHmezpasa.

BupycHsie 3a0051eBaHus YesnoBeka, KUBOTHBIX, pacteHuil. CITMJ[, COVID-19,
COIMAIbHBIE U METUIIMHCKUE MPOOIIEMBI.



Buounpopmamuxa: unmeepayus u ananruz oonvuux maccusos («bigdatay)
CMPYKMYPHbIX OUono2udeckux oannvix. Hanomexuonoeuu 6 buonocuu u meouyume.
Ilpoepammupyemvie pynxyuu 6eaxos. Cnocodwl 00cmasKu 1eKkapcma.

JdemoHcTpanuu

[Toptpetsr: H. K. Kosnbios, /1. 1. UBaHOBCKHIA.

Tabmuiel u cxemsl: «buocuHTe3 Oenkay, «I eHeTHYecKuii Ko», «Bupyche»,
«baktepuodarm.

IIpakTuyeckas padora Ne 11. «Penienue 3a1a4 Ha CUHTE3 O€IKay

IIpakTHyeckas padora Ne 12. «Co3nanue moaenu Bupyca'
IMpakTuyeckas padora Ne 13. "Pemenue 3a1a4 Ha 00paTHYIO TPAHCKPHUTIITHIO"

Tema 8. 7/Ku3HeHHBbIH UKJI KJIETKH

Knerounbi 1muki, ero mnepuoabl M peryisiuua. WMurepdaza u  MuUTO3.
Oco0eHHOCTH TMpolleccoB, MpoTeKalmuXx B uHTepdaze. IloaroroBka KIeTKH K
nenenuto.  I[lpecunrtermdyeckuii  (MOCTMUTOTUYECKUM),  CUHTETUYECKUU U
MOCTCUHTETHYECKUH (MPEMUTOTUIECKUI) TIEpUO bl UHTEP(DA3HI.

Marpuunsiii cunte3 JIHK — pennukauus. [lpunimunsr perummkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  IMTOJIYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAILIEIBHOCTb.
Mexannsm permmkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl n
TemoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIl. JIUIUIOWIHBIA W
rariouaHbld  HAOOpPHl  XpoMocoMm. ['omosormunbie  XpomMocombl. [lomoBbie
XPOMOCOMBI.

Henenune kietkn — MuT03. CTaud MUTO3a U IPOUCXOISIINE B HUX MPOLIECCHI.
Tunel Mmuto3a. Kapnoknne3 n tUTOKMHE3. bruonornyeckoe 3Ha4eHUEe MUTO3A.

Perynauuss mutoThueckoro nukia kiuetku. [Iporpammupyemas kineTtodyHas
ru0enb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAlbHAs TeHOMHUKA. Mexanusmol
npoaughepayuu, ougpepenyuposku, cmapenus u eudenu xiemokx. «lugposas
KlemKkay — ououngopmamuyeckue Mooeiu QyHKYUOHUPOBAHUsL KIemKU.

JlemoHcTpanuu

Tabmuupbl 1 cxembl: «KuU3HEHHBIA UK KIETKW», «Muto3», «Crpoenue
xpoMocom», «Permukarus JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaX
KOpELIKA JIYKa».

JlaGopaTopHasi padora Ne 4. «M3yueHne XpoMOCOM Ha TOTOBBIX
MHKpOITpEnapaTax»

JlaGopaTopnas padora Ne 5. HabmtoeHre MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa
JdyKa (Ha TOTOBBIX MUKPOIIPENaparax)»



IpakTnueckas padora Ne 14. «Pemenue 3a1au Ha CTaIud MUTO3a.

Tema 9. Ctpoenue u GyHKUNM OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS U )KU3HEAESATEIBHOCTA OJTHOKJIETOYHBIX OPTaHU3MOB.
bakrepun, apxeu, OJHOKJIETOUYHBIE TPHUOBI, OJHOKIECTOYHBIC BOJOPOCIH, IPYTUE
poTUCThI. KoJIOHHAIbHBIE OPTAHU3MBL.

B3auMocBsa3p 4acTed MHOIOKJIETOYHOI'O OpraHusMa. TKaHu, OpraHsl HU
cucTemMbl opranoB. Opranusm Kak eauHoe uenoe. ['omeocras.

Txanu pacteHuii. TUTIBI paCTUTENBHBIX TKAHEH: 00pa3oBaTeIbHAasl, TOKPOBHAS,
MPOBOJIAIIAsl, OCHOBHasi, MexaHuueckas. OCOOEHHOCTH CTpOeHHUs, (QPYHKIUN u
PACIIOJIOKEHUS TKAHEW B OpraHax pacTEHUM.

TkaHU KMBOTHBIX M 4e€JIOBEKA. TWUIMbI KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTENbHAS, MblllIeyHasi, HepBHas. OCOOEHHOCTU CTpOeHUs, (GYHKUUA U
PACIIOJIOKEHMS TKAHEN B OPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TIe€HEpaTUBHBbIE OpraHbl pacTteHuil. Opranbl U
CUCTEMBI OPTraHOB KMBOTHBIX U yenoBeKa. DyHKIIMU OPraHOB U CUCTEM OPIraHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuil. CkeneTbl OJHOKJIECTOYHBIX WU
MHOTOKJIETOYHBIX KMBOTHBIX. Hapy kHblil U BHyTpeHHUM ckesieT. CTpOEHUE U TUTIBI
COECIMHEHUS KOCTEM.

JIBr>keHue  OpraHu3MoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&OouIHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTeHHI:
TPONU3MBbl M HAcTHH. JIBMKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Intanue opraun3mos. [loronenrne Boapl, yriIeKUCIoro raza i MUHEpaIbHbIX
BEIIECTB  pacreHussMu.  [lutanue  KUBOTHBIX.  BHyTpuUmosiocTHOE U
BHYTPUKIIETOYHOE TNUIIEBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MUIIEBAPUTEIBHOrO TpakTa. llumeBapurenbHble kenesbl. [lnmeBapuTenbHas
CHUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. J[pixanue pactenuil. J[pixanue >kuBoTHBIX. Juddys3us
ra3oB 4epe3 MOBEPXHOCTh KIeTku. KoxxHoe abixaHue. JlpIXxaTeabHasi TOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. JpIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIMOHHOE ~ YCJIIO)KHEHUE CTPOCHUS JIETKUX IO03BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUMHU JETKUX y NOTUL H
MJIEKOMUTAIOMUX. Perynsiius nqpixanus. J{pixaTeabHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMbI PACTECHHM.
TpaHcriopT BemecTB y JKUBOTHbIX. KpoBeHOcHas cucremMa W €€ OpraHsbl.
KpoBeHocHass cucTtemMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYAbl M KpoBb. Kpyrm KpoBooOpamieHus. OBOJIOLUOHHBIE



YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHON CHUCTEMBbI IMO3BOHOYHBIX KUBOTHBIX. Paborta
cepaua u e€ perysnus.

Boinenenne y opranu3sMoB. Beijenenue y pacteHuil. Beiienenue y d)KUBOTHBIX.
CokparutensHple Bakyonu. Opranbel BblaeneHus. @DuibTpanus, cekpeuus u
oOpaTHOE BCACBHIBAHHE KAK MEXAHM3Mbl pa0OThl OPraHoB BblAEICHHS. CBSA3b
IIOJIOCTU TeJa C KPOBEHOCHOW W BBIJICIUTEIIBHOM CUCTeMaMH. Brpiienenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHune u GyHKIIMOHHPOBAHUE
Hedpona. OOpazoBaHHE MOYH Yy YeJIOBEKA.

3amuTa y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3mMoB. CHopsI
OaKTepHil M LUCTHI MPOCTENIINX. 3alIUTa Y MHOIOKJIETOYHBIX pacTeHui. KyTukya.
CpencTBa MacCUBHOM U XUMUYECKOM 3aIIUThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX HpPOU3BOIHBIE.
3amura opranusma oT OosesHeld. IMMmyHHas cuctema 4yenoBeka. KieTouHblil u
rYMOPaJIbHBIA MUMMYHUTET. BpoxkaE€HHBbIH M NPUOOPETEHHBIN crnenupuyecKuii
UMMYHUTET. Teopus KIOHAJIBbHO-celeKTUBHOro ummyHnurera (I1. Opmaux, @. M.
bepuer, C. Tonerasa). BocnianiurenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxkxumocTte M perysauss |y OpranmsMoB. PazgpaxumocTts y
OJIHOKJIETOYHBIX OpPraHu3MoOB. Takcucsl. Pa3ipa)xumMocCTh U peryisauus y paCTCHUMN.
PocroBble BemecTBa M X 3HAYCHHE.

HepBuas cucrema u peduieKTOpHass peryisnus y S>KHBOTHBIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
KUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX KUBOTHBIX. Peduexkc u
pedekTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAsA CUCTEMA JKUBOTHBIX M YEJIOBEKa.
JKenesbl 3HAOKPUHHOM CUCTEMBI U KX TOPMOHBIL. J[eiicTBUE TOPMOHOB. B3anmMOCBs3b
HEPBHOM U SHIOKpUHHON cucteM. [ unoranamo-runoduzapHas cucrema.

JdemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmunpel 1 cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHBIE
Bojopocnny, «baktepumny, «lIpocreiimue», «Opranbl LBETKOBBIX PACTEHUID,
«CucrtemMbl OpPraHOB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopueBbie cuctembl», «CTpoeHue cTediisy,
«CTpoeHue JNHCTOBOM IUIACTUHKW», «TKaHM JKUBOTHBIX», «CKEIET 4YeIOBEKAY,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CUCTEMAY,
«BplaenurenbHas CUCTEMa», «DHAOKPUHHAsA cucTeMa», «CTpOCHHE MBIIIIbDY,
«Ammynuter»,  «KuiiedHonosioctHeie», «CxeMa  TUATaHUA  PACTECHHI,

((KpOBeHOCHBIe CHUCTCMBbI IIO3BOHOYHBIX JKHUBOTHBIX), «CTpOGHI/Ie TUAPBD,



«CtpoeHue 1utanapumn», «BHyTpeHHee cTpoeHme noJeBoro depmsi», «HepBHas
cuctema peio», «HepBHas cucrema arymku», «HepBHas cucrtema
npecMbIkatomuxcs», «HepBHas  cucrema  mruny», «HepBHas — cucrema
MJIEKOTTUTAIOMuX», «HepBHas cuctema demoBeka», «Pediaexey.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpPENapaThl OJHOKIETOYHBIX
OpPraHU3MOB, MUKPOMpENapaThl TKaHEH, PaKOBUHBI MOJUTFOCKOB, KOJUICKIIUU
HACEKOMBIX, WTJIOKOXHUX, XKUBBIE JK3EMIUIIPhl KOMHATHBIX PAcTEHUU, repdbapuu
pacTeHUM pas3HBIX OTACNIOB, BIAXKHBIE IMpenaparbl >KUBOTHBIX, CKEJEThI
MMO3BOHOYHBIX, KOJUICKIIMM OCCIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
00opyI0BaHUE IS IEMOHCTPAIMH MTOYBEHHOTO U BO3YIIHOTO MMUTAHUS PACTEHUH,
pacHIeTUICeHHUs KpaxmMalia U OSJIKOB Mo IeCTBUEM (pepMEHTOB, 000pYAOBaHUE IS
JIEMOHCTPAILIUU OIBITOB IO U3MEPEHUI0 KM3HEHHON €MKOCTU JIETKUX, MEXaHU3Ma
JIBIXaTeIbHBIX ABUKEHUHN, MOJIETTU TOJIOBHOI'O MO3Ta Pa3IN4HbIX JKUBOTHBIX.
JlaGopaTopHasi padora Ne 6. «/3yueHne TkaHEH paCTECHUID)

JlaGopaTopHasi padora Ne 7. «M3yueHne TKaHEN KUBOTHBIX»
JlabopaTopHnasi padora Ne 8. «I3yueHre opraHoB IIBETKOBOTO PACTECHUSI»

Tema 10. PazmHokeHHe M pa3BUTHE OPraHU3MOB

@dopMBI pa3MHOKEHHUS OPTraHU3MOB: Oecronoe (BKIIOYas BETETaTUBHOE) W
noysioBoe. Buael  0Oecrosoro  pa3MHOXKEHHWSA:  TMOYKOBAaHWE,  CIOPYIISIUS,
dbparmMeHTanus, KIOHUPOBAHUE.

ITonoBoe paszmHokeHue. IlojoBble KIIE€TKH, WM rametsl. Meio3. Craauu
Mmeiio3a. [ToBenenne xpomocom B Meito3e. Kpoccunrosep. buosorundeckuii CMbICI
MeHo03a M IIOJIOBOTO Ipouecca. Meuo3 M ero MeCTO B JKM3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pazsutue. ['amerorenes y xKuBOTHBIX. [10J10BBIE Kele3bl.
OO6pa3oBaHue U pa3BUTHUE MOJOBBIX KieTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHne © SMOPHOHATBHOE pPAa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHONIOTHS — HayKa
O pPa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 2nagHblx NPooOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u mooderu mopghoeenesa. Crtaguum >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsirymku). JpoOnenwe. Tumbl  apoOsieHus.
Jlemepmunupoeannoe u Hedepmunuposanmnoe Opobaenue. bnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJIECKOIMTAIOMINX. 3apOJBIIICBhIC JIMCTKU
(racTpyssinus). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIbIINIEBBIX JUCTKOB. B3aumuoe
BIIMSHUE YacTell pa3BUBAIONIETOCs 3apojbiiia (dMOpHUOHATIbHAS HMHIYKIUA).
3akiagka TUlaHA CTPOCHHUS KMBOTHOTO KaK  PE3yjbTaT HEpPaApXUUYECKHUX



B3aMMOJICUCTBUI TE€HOB. BrnusHue Ha >MOpHOHANTBHOE pPAa3BUTHE Pa3IAYHBIX
(bhaKkTOpOB OKpYyKAIOUIEH CPEIbI.

Poct u pasButue xuBOTHBIX. I[locTamMOpuoHanbHBIM nepuoj. Ilpsmoe u
HempsiMoe pas3BuTue. PaszButme ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. DBHOJIOrMYecKOoe 3HAYCHHE NOPSIMOrO W HENPSIMOIO
pPa3sBUTUSA, UX PACHPOCTPAHEHUE B MpUpoae. Tumsl pocra KUBOTHBIX. DAKTOPHI
PETYISIUU POCTA JKUBOTHBIX M YenoBeka. CTaauu moCTIMOPHOHAIBHOTO Pa3BUTHUS
y ’KUBOTHBIX U 4esioBeka. [lepnoasl oHTOreHe3a uenoBeka. CTapeHre U CMepTh Kak
OMOJIOTUYECKHE MTPOLIECCHI.

Pa3mHoxxeHne u pa3Butue pacteHuid. ['ametodutr u cnopodut. Meiio3 B
YKU3HEHHOM IuKJIe pacTeHuit. OOpa3oBaHue CIop B mporiecce Meio3a. ['ameTorenes
y pacteHuil. OnI0I0TBOPEHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoOB. [[BoiHOE
OIIOIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3Mbl peryJIaluyd OHTOT€HE3a Y PACTCHUHN U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [lIneman.

Tabmuubl u cxembl: «BereratuBHoe pasmHoOxeHHe», «Tumbl Oecrnosoro
pasMHOXEHUD», «Pa3MHOXEHHE XJIaMHAOMOHAIb», «Pa3MHOXEHHE 3BIJIECHBD,
«Pa3MHOXeHue Tuapb, «Menosy, «XpoMocoMmbly, «l'amerorenes», «CTpoeHue
AMIEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaguud OHTOreHe3a», «llpsmoe u
HenpsiMoe pasButue», «Pa3zButne wmaiickoro xyka», «Pa3Butrue capa”Hum,
«Pa3BuTue nArymkn», «JIBOMHOE OIJIOAOTBOPEHHE Y IIBETKOBBIX PACTECHUN»,
«CTpoeHue cemMsiH OJHOJOJIBHBIX M JBYIOJIbHBIX PACTCHUIN», «KM3HEHHBIN LUK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN [TUKI MXay, «  KU3HEHHBIN [IUKJI ATOPOTHUKAY,
«KW3HEHHBIN TUKI COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SUIEKICTOK |
CIIEpPMAaTO30UI0B, MOJENb «LIMKII pa3BUTHS JIATYIIKID.

JlaGoparopHasi padora 9. «CTpoeHHE OpraHOB Pa3MHOXKEHHUS BBICIIINX PACTECHUI

IIpakTnyeckas padora Ne 15. "Pemienue 3a1a4 Ha JBOITHOE OIJIIOJOTBOPEHUE

Tema 11. I'eHeTuka — Hayka O HaCJeACTBEHHOCTH H H3MEHYHUBOCTH
OpPraHu3MoOB

HcTopusi cTaHOBIEHUS U pa3BUTHsI TEHETUKH Kak Hayku. Pabotel I'. Mennens,
I'. e @pusa, T. Moprana. Posib 0T€UE€CTBEHHBIX YYEHBIX B PAa3BUTUU I'€HETHUKH.
Pa6otsr H. K. KombrioBa, H. M. BaBunosa, A. H. benosepckoro, I'. JI. Kaprieuenko,
10. A. ®uwnmmnaenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHBIE T€HETUYECKHUE MTOHATUSA U CUMBOJIBL. | OMOJIOrHYHBIE XPOMOCOMBI,
aJJieJbHbIE TE€HbI, AJIbTEPHATUBHBIC MPU3HAKH, JTOMUHAHTHBIM U PEIIECCUBHBIMI
IPU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YUCTASl JINHUS, THOPHUIbI, TEHOTUII, (DEHOTHII.



OCHOBHBIE ~ METOABI ~ TE€HETHKU:  THOPHUIIOJIOTMYECKUH,  LHUTOJOTMYECKUH,
MOJIEKYJISIPHO-TEHETUYECKUM.

JdemoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenxo, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXeMBbI CKPEITUBAHUS.

Jlabopatopnas pa6ora Ne 10. «/Ipo3odmia kak OOBEKT T€HETHUYECKHUX

HUCCJICIOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3akKoH

ennHoo0pa3us rTuOpua0B nepBoro nokosjeHus. Ilpasuno nomunupoBanus. Bropoi
3aKOH MeHaens — 3aKOH pacIleIVIEHUs MPU3HAKOB. lluTosornyeckue OCHOBBI
MOHOTMOPHIHOTO CKpeluBaHus. [' unores3a 4ucToThl raMer.

AHanuzupytomee ckpemuBanue. [IpoMexyTouHbI XapakTep HaclleJOBaHUS.
Paciueruienre npu3HaKoB IIPU HEIIOJIHOM JOMUHUPOBAHUM.

JurubpunHoe ckpenyBanue. Tpetuid 3akoH MeHzaens — 3aK0OH HE3aBUCUMOTO
HacJeI0BaHMs IPU3HAKOB. LluTonornyeckre 0CHOBbI JUTHOPUIHOTO CKPEITUBAHUS.

CueruieHHOe HacienoBaHue npuzHakoB. Pab6otel T. Moprana. CuemieHHoe
HACJICJOBAHUE T'€HOB, HAPYILUICHHE CLEIUICHHS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

['enernka noja. XpoMOCOMHBIN MEXAHU3M OIPEIEIIECHUS 10Ja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M I'e€TepOraMeTHBIM I0J. ['eHeTHueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HacnenoBaHue Npru3HaKoB, CLENIEHHBIX C ITOJIOM.

['enoTun kak nenoctHas cucrema. [lnenorponus — MHOXKXECTBEHHOE IEMCTBHE
reHa. MHOXECTBEHHBIM ajuleln3M. B3aumonencTBue HeEaUIEIbHBIX I'€HOB.
KommementapHocTs. Onucras. [lonmmmepuns.

I'eHeTrYeCKUl KOHTPOJIb Pa3BUTHUS PACTEHUH, J)KUBOTHBIX U YEJIOBEKA, a TAKIKE
(GU3MONIOTMYECKUX  MPOIECCOB, TOBENEHUS U  KOTHUTUBHBIX  (DYHKUHUH.
['eHeTnyeckre MEXaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJIECUCTBUS «XO31UH
— MapasuT» U «XO35MH — MHKpOOHMOM». ['eHeThyeckue acmeKTbl KOHTPOJS H
M3MEHEHUS HACJIeJICTBEHHON MH(POPMAIIMU B IOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JleMoHCTpan U

IToprpetsl: I'. Mennens, T. Mopras.

Tabmmub! u cxemsl: «IlepBbiii 1 BTOpoil 3akoHbI Menaens», « Tpetuit 3akoH
Menpens», «AHanusupymollee CKpemuBaHuey», «HemomHoe nomuHUpOBaHHEY,
«CremyieHHOe HaclelOBaHUWE IPU3HAKOB y JApo3o¢puisl», «l'eHernka mnonay,
«Kapuotun denoBeka», «Kapuotun gpozoduib», «Kapuotum OTHIBD,
«MHOXEeCTBEHHBIN aJljIeanu3M», «B3auMo1eiCTBUE TCHOBY.



O6opynoBanue: MoJenb s JEMOHCTpAallMM 3aKOHOB €IMHO00pa3us
ruOpUI0OB TIEPBOTO TIOKOJICHHWSI W PACHICIUICHHWS TMPU3HAKOB, MOJENIb s
JIEMOHCTpAIlMM 3aKOHA HE3aBHCHMOIO HACJIEIOBaHUS TPU3HAKOB, MOJAENb IS
JIEMOHCTpAIIMK CIETUIEHHOTO HAClIeJJOBaHUS MPU3HAKOB, CBETOBOM MHKPOCKOTI,
MuKpornpenapar: «JIpo3odumnay.

IIpakTuyeckas padora Ne 16. "Pemenre 3a1a4 Ha MOHOTUOPUTHOE
cKkpemuBanue"

IIpakTHyeckas padora Ne 17. «Pemenue 3a1a Ha TUTHOPUAHOE CKPEIIMBAHUE
IIpakTuyeckas padora Ne 18. «Pemenue 3a7a4 Ha ClICTITIEHHOE HACIICIOBAHUE)

IIpakTueckas padora Ne 19. «Pemienue 3a/1au Ha CLETUICHHOE C MOJIOM
HacjienoBanue"

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue reHoTHMIA W cpeabl npu  dopmupoBaHuu (peHoTHMa.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE MPU3HAKU. BUab
W3MEHYUBOCTH: HEHACJICACTBEHHAS U HACJIEACTBCHHAS.

MoaudukaniioHHass W3MEHYMBOCTh. Ponb cpeasl B hopMUpOBaHHH
Moau(dUKAIIMOHHOW W3MeHYuBOoCcTU. Hopma peakiuu mpusHaka. BapuannoHHBIN
psa u BapuanuoHHas kpuBas (B. Moranncen). CpolicTBa MOau(pUKaIMOHHOU
W3MEHYHUBOCTH.

I'enoTUNIMYECKasi N3MEHUUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHYUBOCTH.
Buapl reHOTUNTMYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAsL.

KomOnHaTHBHAs W3MEHYMBOCTH. Meio03 M TIOJIOBOM IPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
T€HETUYECKOTO pa3Ho00pasus B Mpejiesiax 0JTHOrO BUA.

MyTanuoHHass M3MEHYMBOCTh. BHIBI MyTalnMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHIAYLIUPOBAaHHBIC MyTalluu. SlmepHble U
HUTOILIa3MaTuYeckue myTtanuu. CoMaTUYeCKUe W TMOJIOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUS MyTanuid. MyTareHpl W WX BJIUMSIHUE Ha OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIlMOHHOIO TMpOIecca. 3aKOH TOMOJOTHYECKUX pAJIOB B
HacneacTBeHHoW m3meHunBocth (H.M. BaBuiioB). BHesinepHass U3MEHUHUBOCTh U
HACJIEICTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, POJb  INUSCHEMUYECKUX HaKkmopos 8
HACIe008AHUU U UBMEHYUBOCMU (PEHOMUNUUECKUX NPUSHAKOB ) OP2AHUIMOS.

JdemoHcTpanuu

IToptpersr: I'. ne ®pus, B. Noranucen, H. 1. BaBuios.

Tabmumet u cxeMbl: «Buasl  um3MeHUMBOCTHY», «MoauduKamoHHas
M3MEHYUBOCTDHY, «KoMOuHaTuBHas U3MEHUYUBOCTDHY, «Meiiosy,
«OnnonoTBopeHuey, «l'eHeTndeckue 3a00ieBaHus YeIoBeKay, « Buabl MyTaiuii.



O6opynoBaHue: >XKMBbIE U TepOapHbIE IK3EMIUISIPHl KOMHATHBIX PacTeHUH,
pucyHku (dpoTorpaduu) >KUBOTHBIX C PA3TUYHBIMUA BHJIAMHU U3MEHYUBOCTH.

JlaGopaTropnass padora Ne 11. «HMcciaegoBanue 3aKOHOMEPHOCTEH
MOAU(DUKAIIMOHHOW HM3MEHUYMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BAPUALIMOHHOUN KPUBOW».

Tema 14. I'eHeTuKa YesioBeKa

Kapuorun uenoBeka. MexayHapoaHas nporpamma HMCCIEIOBaHUS TE€HOMA
yenoBeka.  MeToabl  M3y4eHUs ~ TEHETUKM  YEJOBEKAa:  IEHEaJlOTMYECKHUU,
OJIM3HEIOBBI, LIUTOT€HETUYCCKUM, MOMYJIIMUOHHO-CTATUCTUUECKUH,
MOJIEKYJIAPHO-TEHETUUECKHM. CoBpemeHHOE ONpENIECIICHHE TE€HOTHIIA:
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTHUIIMPOBAHUE, B TOM YHCIE C MOMOUIBIO
[TI[P-ananu3a. HacnenctBeHHbie 3a00eBaHus YeloBeKa. | eHHbIE U XpPOMOCOMHbBIE
0oJyie3HM 4YesoBeKa. bolle3HM C HACIeNCTBEHHOM MPelpacioyioKEHHOCTHIO.
3HaYCHUE MEAUIUHCKOW T€HETUKHA B MPEAOTBPALICHUU U JICYEHUH T€HETUYECKUX
3a00sieBaHUI 4YenoBeKa. MeauKo-reHeTUYeCKOe KOHCYJbTHUpoBaHuEe. CTBOJIOBBIE
KJIeTKU. [loHSATHE «T€HEeTHYEeCKOTO Tpy3a». ITUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnyeckue (hakTOpbl TOBBIIIEHHON YYBCTBUTEJIBHOCTH YEJIIOBEKA K
bu3MYecKOMy U XHUMHUYECKOMY 3arpsi3HEHUIO OKpy>Karouleill cpensl. ['eHeTnueckas
IIPEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHSIM.

JlemoHcTpanuu

Tabmuubl u cxembl: «Kapuotun denoBeka», «MeTollbl U3y4eHHS] TE€HETUKHU
yesioBeKay, «l eHeTnyeckue 3a00JeBaHUs YETOBEKa.

IpakTuyeckas padora Ne 20. «CocTaBieHHE U aHAINU3 POJIOCIOBHOI.

Tema 15. Cenexkuusi OpraHu3sMoB

JomecTukanus 1 ceeKuus. 3apoKICHUE CEEKIIUU U JOMECTUKAIIUU. Y YCHUE
H. 1. BaBunoBa o lleHTpax NPOUCXOXICHUS W MHOTO00pa3vs KyJIbTYPHBIX
pacteHuii. Ponp cenexumu B CO31aHUU COPTOB PACTEHUI U OPOJ )KUBOTHBIX. COPT,
opo/Jia, mTaMM. 3aKOH TOMOJIOTUYECKUX PSJOB B HACIEACTBEHHOW N3MEHYMBOCTHU
H. U. BaBunosa, ero 3nHaueHue s CEISKIIMOHHON pabOTHI.

Metoapl cenekunoHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM U
VHIUBUYaJIbHBIN. DTarbl KOMOMHAIIMOHHON CCJICKIIUU. HUcnwiTanue
npousBoAUTENeH MO TOTOMCTBY. OTOOp MO TEHOTHIY C MOMOIIBIO OICHKU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ HoMolIkko aHanu3a JJHK.

HcKkycCcTBEHHBIE ~ MyTareHe3 Kak  METOJ ~ CEJIEKUMOHHOW  padoThI.
PannaninOHHBIN M XUMUAYECKAM MYyTareHe3 Kak MCTOYHUK MyTalUil y KyJIbTYPHBIX
dbopm opranusmoB. Vcrnonb30oBaHHME T€HOMHOTO PENAKTHUPOBAHUS U METOOB
pekomOuHanTHBIX JJHK 1151 mosydeHus ucxoaHoro Marepuana Jyisi CEIeKIHH.



[Tonyuenue MOJIUIUIIOUIOB. BuyTtpusugoBas rUOpUIN3aIINS.
brnuskopoAcTBEeHHOE — CKpelMBaHue, wWin  UHOpuauHr.  HeponcTtBenHoe
CKpellluBaHue, Wik ayTopuauHr. ['erepo3uc u ero npuuuHbl. Mcmonbs3oBaHue
retepo3uca B cenekuuu. OtaanéHHas rubpuauzanus. [Ipeogonenue Oecrutogust
MEKBHUJIOBBIX THOPHIOB. JIOCTHIKEHUS CEJIEKIIMU PACTEHUM U KUBOTHBIX. «3enéHas
Dpesonoyusy.

CoxpaHeHue U U3y4eHUE T€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM U UX
JTUKUX pOAUYEeH JJIsl CO3JJaHuUsI HOBBIX COPTOB U TUOPHUIOB CEJIbCKOXO3SIMCTBEHHBIX
KYJIbTYyp. H3yuenue, coxpaweHue u ynpaeieHue 2eHemudyecKumu pecypcamu
CeNbCKOXO3AUCMEEHHBIX U NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaax YIAVYUleHUs
Cyuecmeyowmux u co30aHusi HOBbIX NOPOO, JNUHUU U KPOCCO8, 6 MOM HUcie C
NPUMEHEHUEM COBPEMEHHBIX MeMO008 HAYYHbIX UCCIe008aHUL, Nepedosblx uoel u
NepCneKmuBHbIX MexXHOA02ULL.

JdemoHcTpanuu

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

Tabnuubl U cxembl: «LleHTpBI TPOUCXOXKIAEHUS U MHOTOOOPa3us KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PSIJAOB B HACIEICTBEHHOM H3MEHUMBOCTHY,
«Metoapl cenekiumny, «Otnanéunas rudbpuauzanusy, «MyTaresesy.

JladopaTopHast padora Ne 12. «/3yueHne copTOB KyJNbTYypHBIX PACTEHUN U
MOPOJT JOMAITHUX YKUBOTHBIX).

IMpakTuyeckas padora Ne 21. «IIpuBuBKka pacTeHUN».

IKekypeusi «OCHOBHBIE METOIBI U JIOCTHKEHHS CEJIEKUMU PAaCTeHUl U
YKUBOTHBIX (Ha CEJICKIITMOHHYO CTaHIIMIO, IJIEMEHHYO bepmy,
COPTOUCTIBITATEILHBI YYaCTOK, B TEIUIMYHOE XO3SAWCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LIEHTPA)».

Tema 16. BuorexHo/10rus U CHHTETHYECKAasA OMOJIOTUS

OOBEKTHI, HCMOJIb3yeMble B OHOTEXHOJIOTHMH, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBbI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpanuimonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOJMyYEeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOjIeMe. Mukpoouonornuecknii cuHTe3. OOBEKTHI MHUKPOOMOIOTHYECKHIX
texHoJsoruii. [Ipon3BoaCcTBO O€Ka, aMUHOKHUCIOT U BATAMUHOB.

Co3nanue TEXHOJIOTMHA M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IIEJIbI0 MOJYYCHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIep KalllMX HE BCTPEUAIOIINECS B MPUPOAE OMOCUHTETUYECKHUE MYTH.

Knerounass uHx)eHepus. MeToapl KyJIbTypbl KIETOK U TKaHEW PACTCHUH U
KAUBOTHBIX. Kpuobanku. Comatuyeckas ruOpuau3alus W COMATUYECKUU
sMOpuorene3. lcnonp3oBaHue ramioujioB B CeJICKUUM pacTeHuil. [lonyuenue
MOHOKNIOHAbHBIX anmumein. HMcnonv3oeanue MOHOKIOHATbHBIX U NOAUKIOHATbHBLX



anmumen 6 Meouyure. VICKyCCTBEHHOE OIUIOJAOTBOpPEHHE. PeKOHCTpyKIus
AUIEKIIETOK U KIIOHUPOBAHUE XKMUBOTHBIX. METO/ TpaHCIUIAHTALUK A/I€p KIETOK.
Texnonoeuu 0300po6nenus, KyibmueUupo8arHus U MUKPOKIOHANbHO2O PASMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYD.

XpoMOCOMHasi W T€HHasg HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOuHaHTHBIX JIHK. Co30anue mpanceennvix opeanuzmos.
JocTrxkeHus U MepCreKTUBbI XPOMOCOMHOM U TEHHOW MHKEHEPUH. DKOJIOTMYECKUE
U 3TUYECKHUE MpOoOIeMbl TeHHOM UHXKEHEPHUH.

Menuuuackue o6norexnonoruu. [loctrenomuas nudposas menunuHa. [TIP-
JMarHocTuka. MeTaOoJIOMHBIA aHaIN3, TEHOIIEHTPUYECKUM aHaau3 MnpoTeoMa
YEJIO0BEKa JUISI OLUEHKH COCTOSIHHUSL €r0o 310pOoBbs. lcmonb30BaHHE CTBOJIOBBIX
KieTok. TapretHas Tepanus paka. 3D-Oumouwmxenepus s pa3paOOTKU
byHIaMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHHUS KOMILIEKCHBIX
TKaHEeWd COYETAaHUEM TEXHOJIOTMH TPEXMEPHOro OMONMpUHTHMHIra U ckaddonauara
JUISL PELICHUS 3a7a4 NEPCOHATU3UPOBAHHON MEAUIIUHBI.

Coznanve BEKTOPHBIX BAaKIMH C IEJbI0 OOecredeHuss KOMOWHHUPOBAHHOM
3amuThl 0T Bo3Oyauteneir OPBU, ycTaHOBieHHE MOJIEKYJISIPHBIX MEXaHU3MOB
dbyukimonupoBanus PHK-conepikaiyx BUpPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHbBIC
3a00J1€BaHMS YEJIOBEKA U )KUBOTHBIX.

JleMoHCcTpanumn

Tabmuubl u cxemsl: «Vcoap30BaHre MUKPOOPTAHU3MOB B TIPOMBIIILIEHHOM
MpOU3BOJICTBEY, «KileTouHas nnxxeHepusn», «I'eHHass HHXXEHEPUs».

IKeKkypeusi  «bHOTEeXHONOrMA — BaKHEWIAash MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE 3BOJIOLUOHHBIX NpeICTABJICHUN B
OHOJIOTHH

OpomonimonHast teopusi Y. JlapBuna. Ilpeamnocwhulki BO3HUKHOBEHUSA
napBuHu3Ma. Ku3Hb U Hay4dHas JaedaTenbHocTh Y. JlapBuHa.

JBrokyiue cuiibl 3Bosronu BUA0B 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTh
Pa3MHOXKCHHUST ~ OpPraHM3MOB, HACIICJICTBEHHAs HW3MCHUYHMBOCThH, Oopnba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnyeckor Teopun d3Bosmonun (CTD). HeltpanbHas
teopust sBomtonnu. CoBpeMeHHass dBOJIOIMOHHAsE Ouosiorus. 3HayYeHUE
HBOJTFOIIMOHHON TEOpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHHBI MUPA.

JdeMoHCcTpanuu



[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
Kioswe, Y. lapsun, C. C. UerBepukos, 1. W. llImansraysen, x. Xonaeiin, . K.
benses.

Tabnuubl u cxemsl: «CucreMa xxuBoit pupo sl (1o K. JInnuero)», «JlectHuna
KUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (GopmMupoBaHus MPUCTIOCOOTECHUHN Y
pacTeHuil u kuBOTHBIX (0 Jlamapky)», «Kaprta-cxema mapiipyra myTemiectBus Y.
Hapsuna», «Haxomku Y. [lapBuna», «DopMbl OOprOBI 3a CYIIECTBOBAHUEY,
«IToponbr TomyOei», «MHOroobpasue KyibTypHBIX (opMm KamycThD», «Ilopomabl
JIOMAITHUX JKUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BUIOB (mo Y. lapBuHy)»,
«CxeMa COOTHOIICHUSI ABMXKYIIMX CHJI HBOMIONMNY, «OCHOBHBIE MOJIOXKECHUS
CUHTETUYECKON TEOPUH IBOJIIOIIUN.

Tema 2. MUKPOIBOJIIOINS U €€ Pe3yJIbTaThl

[Tommynsuus Kak 3J€MEHTAapHAasl €OUHULIA BOMOUNH. COBpPEMEHHBIE METO/IbI
OLICHKM T'E€HETUYECKOTO pa3HOooOpa3usi U CTPYKTypbl nomyisuuil. M3MeneHue
reHo(poHa TOMyJSAIMKA KaK DJIEMEHTApHOE SBOJIONMOHHOE SBJICHHE. 3aKOH
reHetTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

OnemeHTapHble (AKTOPHI (IBUXKYIIME CUJIBI) HBONIONUU. MyTalMOHHBIH
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelidp reHOB — ciiydaiiHble
HEHAaIpaBJICHHbIC U3MEHEHUS YaCTOT ajijiesieil B monysanusax. Dh(exT ocHoBaTesl.
Ippexm b6ymouinounozo eopaviwika. CHudicenue 2eHemuyecko20 pasHooOpa3us:
npuuunsl u cieocmsust. llposenenue s¢hpexma opetigha eeno6 6 6OILUIUX U MATBLX

NONYNAYUSAX. Murpauuu. N3omsamus TTOMTYJISIITHAM: reorpaduueckas
(mpocTpaHCcTBeHHAs ), Onosiornyeckas (penpoIyKTUBHAS).
EctecTBeHHbIII 0TOOp — HampaBiglOmMi Qaktop 3BoidouUd. DOpMBI

€CTECTBEHHOTO  OTOOpa:  ABWXKYIIMM, CTaOWIM3UPYIOLIUM, pa3pbIBAIOLIUI
(mm3pyntuBHbI). [lomoBoit oTO0p. BO3HWKHOBEHHE U HIBONIOIHUS COIUATBLHOTO
MOBEJCHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOLUU.
BosHukHOBeHUE npucnocobaeHuil y oprann3mMoB. ApoMop(ho3bl U U0 JaNTaIUH.
[Tpumeps! mprcocobIeHNl y OpraHu3MoB: MOp(hoIorudYecKkue, PU3n0IOrHIeCcKue,
Oonoxumuueckue, mnoBefeHueckue. OTHOCUTENBHOCTh  MPHUCIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero xkpurepunm u crTpykrypa. BuumooOpa3zoBaHue Kak pe3yJbTaT
MUKpPO3BOJIIOIMU. M3omsauus — kiatoueBoi (aktop BumgooOpazoBaHusa. Ilytu u
CIIOCOOBI BHU1000pa30BaHUS: AJUTOTIATPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJOTMYECKOE), «MTHOBEHHOE»  (TIOJIUIUIONAN3ALINS,
rubpuauzanus). JJIMTenbHOCTh IBOJIIOIIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMHPOBaHUS OMOJIOTMUECKOTO Pa3HOOOpa3usl.



Posib »BOMIOLIMOHHON OHOTOTHH B pa3pabOTKe HAYYHBIX METO/I0B COXPAHEHUS
OouopasHooOpazus. MUKPOIBOMIONMS M KO3BOJIOLMS MAapa3uTOB U HUX XO3SEB.
Mexanu3Mbl GOpMHUPOBAHUS YCTOMUUBOCTU K AHTUOUOTUKAM U CIIOCOOBI OOPHOBI €
HEW.

JlemoHcTpanuu

[Toptpetsl: C. C. YUerBepukos, 3. Maliip.

Tabmuubr u cxembl: «MyTanmoHHasT W3MEHYUBOCTHY, «llomymnsimonHas
CTpYKTypa Buaa», «Cxema mposiBieHUs 3akoHa Xapau—BaitnOepray, «JIBmkymue
CWJIBl HBOJIIOLUNY, «DKOJIOTMYECKass M30JS1Us MONYJAIHUi ceBaHCKOU (openmny,
«I"eorpaduueckas N30SI TUCTBEHHULIBI CHOMPCKOM M TMCTBEHHHULIBI JAyPCKOW»,
«lTonynanOHHbIE BOJIHBI YUCIEHHOCTH XHUIHUKOB M XKePTB», «Cxema nencTBUs
€CTECTBEHHOT0 0TOOpay, «@opMbI 60pHOBI 32 cyliecTBOBaHUEY, « UHTyCTpUaIbHBIHI
MenaHu3sM», <«KuBble  uckomaemeie»,  «IIOKpOBUTENBCTBEHHAss  OKpacka
XKUBOTHBIX», «[lpegynpexnaronias okpacka >XUBOTHBIX», «DU3HOIOTHYECKUE
amantauun», «lIpucnocoONeHHOCTh OpPraHu3MOB H €€ OTHOCUTEIBHOCTHY,
«Kpurepuu Buma», «Bunsl-nBoiHuku», « CTpykTypa Buaa B npupojie», «CrnocoObl
BUJI000pa3oBaHusy, «['eorpaguueckoe Bupoo0pa3oBaHue TPEX BUOB JIAH IbIIICH,
«9JKoNoruyeckoe BUI000pa3oBaHUE BUAOB CUHUL, «lloaMIuionasl pacTeHHiD»,
«KarmycTtHo-peeuHbIi THOPUIY.

O6opynoBanue: repObapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Uydesa NTUIl U
3BEepeil ¢ MpUMEPAMH Pa3IMIHBIX TPUCTIOCOOICHUH, Yyderna ITHI] ¥ 3Bepel pa3HbIX
BUJIOB, TrepOapuu pacTeHuil OJM3KUX BUIOB, OOpPA30BABIIMXCA Pa3IUYHBIMU
criocobamu.

JlabopaTopHasi pabota «BbIsBiIeHUE U3MEHUUBOCTH Y 0COOEH OJTHOTO BUJIa».

JlabopatopHasi padora «IIprucrnoco0naeHus OpraHu3MOB U UX OTHOCHUTEIIbHAS
11e7IeCO00pa3HOCThY.

JlabopaTopnasi paGora «CpaBHeHHE BHIOB IO MOP(POIOTHIECKOMY
KPUTEPUIO».

Tema 3. MakpodBoaouus 1 eé pe3yabTarThbl

Metonpl  uM3ydeHHs Makpol3BoOLMHU. [lameoHTONOrMYecKne  MeTOJbl
u3ydyeHus odBomouud. llepexomgHsie ¢GopMbl U (PHIOTCHETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpaguueckue meTonbl u3ydeHus spoitouuu. CpaBHeHue ¢IoOpsl U
(dayHbl MaTepuKOB U OCTpPOBOB. buoreorpaduueckue obnactu 3emuu. Busi-
SHJEMUKHU U PEUKTHI.

OMOpPUOIOrMYECKUe U CPABHUTEIBbHO-MOP(OJIOTHUECKHE METOAbl U3YyUEHHUS
ABONMIOLMH. ['€HeTHyecKkue MEXaHU3Mbl JBOJIOLMM OHTOTE€HE3a M MOSABJICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. ['OMOJOTrMYHBIE W  AHAJIOTHMYHBIE  OpraHbl.
PyaumenTtapHble  opraHbl M aTaBU3Mbl.  MOJIEKYJIIPHO-T€HETUYECKHUE,



OMOXUMHUYECKHE U MAaTEMATUYECKUE METO/Ibl U3yUEHUS SBOJIOIUU. [ OMOJIOTHYHbIE
redbl. COBpEMEHHBIE METO/IbI TOCTPOCHUS (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTaIlUX U SBOJIIOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOMONUU. [IpuHyun cmenvl yHKYull.
HeoGpatumocTs »Bomtonnu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLIAM.

JlemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. Koanesckuii, ®. Mromep, O. I'ekkens.

Tabnuipl U cxembl: «DUIOreHeTUUESCKUN Pl JOMIAAN», «APXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedansy,  «Punuodute»y,  «CemeHHbIE
nanopoTHukm», «buoreorpaduyeckue 30HBI 3emnm», «Jlpeid KOHTHHEHTOBY,
«Penukthly, «HadanmpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W aAHAJOTMYHbIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI), «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa W IIUMIIaH3e», «[aBHbIE
HaIPaBIICHUS YBOTIOLUNY, «OO0LIME 3aKOHOMEPHOCTH SBOTIOLIHI.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKM HCKOMAeMbIX OCTAaTKOB
OpPraHW3MOB, MYJISIKH TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUICKIIMM HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHe )KU3HU Ha 3emJie

HaydHble rumoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOreHe3 H
nancrnepmusi. JJoHayuHble TpEeACTaBICHUS O 3apOXKICHUU KU3HU (KPEaLOHHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKICHHUS )KU3HU U €€ ONpOBEpKeHUE onbiTamu .
Penu, JI. Cnannanuanw, JI. [1actepa. [Ipoucxosxienne skM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTaIlbl HEOpPraHUYECKOU 3BOJIFOLIUH. ITmanerapnas
(reojoruueckast) SBOJIONUA. XHMHYECKAs OHBOIIONMSA. AOWOICHHBIM CHHTE3
opraHuyeckux BemiecTB U3 Heopranuueckux. OmbiTr C. Mumnepa u I'. FOpwu.
O6pazoBanue noaumepo U3 MmonomepoB. Koanepsatnas runoreza A. 1. OnapuHa,
runore3a nepBuyHoro OynboHa JIx. XonjelHa, reHeTuyeckas rumoreza [
Ménnepa. PubGosumer (T. UYex) u rumoreza «mvupa PHK» VY. TunGepra.
dopMmupoBaHuEe MEMOPAH U BOSHUKHOBEHUE MTPOTOKIICTKH.

Hctopus 3emiin u MmeToibl €€ n3yuenus. MlckonaeMble OpraHuyeCcKUe OCTaTKHU.
['eoxponosiorust u €€ Meroabl. OTHOcUTENbHAS W AOCOJIOTHASsE T€OXPOHOJIOTHS.
['eoxpoHoOJIOrnYecKast mKajaa: Y0HbI, dPbl, IEPUOJIbI, TOXU.

HadanbHbie s3Tanbel opraHuydeckod HBoJOIMU. [losBiaeHHE W 3BOIIOIUA
MEPBBIX KJIETOK. DBOMIONUA MeTabonm3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIIEHKH KaK aHAJIOT MEePBBIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaproThl U 3yKapUOTHI.



[Ipoucxoxxnenne 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHHUE
BUpYyCcOB. [IponcxoxkneHue MHOIOKIIETOUYHBIX OpPraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATalbl ABOJIONMHU BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(O3bI
pacteHnii. Bpixox pacrenmii Ha cymy. IlosBieHue CHOpPOBBIX pAacTeHHU H
3aBoeBaHne uMHU cymu. CemeHHble pacTeHus. [IponcxoxaeHue [BETKOBBIX
pacTeHUM.

OCHOBHBIE ATallbl 3BOJIONMHA KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KeMOpuiickuil B3pbIB — TMOSIBIICHUE COBPEMEHHBIX
TunoB. [lepBbie XOp/10BbIE KUBOTHBIE. JKM3HB B BOAE. DBOJIOLHUS MTO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentwinil. [IpoucxokneHne MICKOMUTAIONUX U
ntull. [lpunnun xmoueBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMU U
MTO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutre xu3HM Ha 3emie IO 3paM W IEepuoAaM: apxeu, MPOTEPO30M,
rajgeo30ii, Me3030M, kaitHO30#. O0I11as XapakTepruCcTHKa KJIMMaTa U Te0J0THUYECKUX
nporieccoB. [losiBneHne u paciBeT XapaKTepHBIX OPraHU3MOB. YTIe0O0pa3oBaHHeE:
€ro YCJIOBUS U BIUSHUE HA Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJOTHYECKHE KPU3UCHI Mponuioro. [IpuunHsl u
CJIIEICTBUS MAacCOBBIX BbIMHpaHHUl. COBPEMEHHBIM HKOJOTHYECKUU KPHU3HC, €T0
ocobenHoctu. [Ipobnema coxpanenus 6uopazHoodpaszus Ha 3eMIie.

CoBpeMeHHas cUCTeMa OpraHMYecKoro mupa. [IpuHIUNBE Kiaccupukanmuu
oprann3mMoB. OCHOBHBIE CUCTEMATUUECKUE TPYIIIbI OPraHU3MOB.

JleMoHCcTpan U

[Toptpetsr: ®. Penn, JI. Cnamnanuanu, JI. Ilactep, . 1. Meunnkos, A. U.
Omnapun, /Ix. Xongeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuer u cxemsl: «Cxema omnbita @. Penny», «Cxema onsita JI. I1actepa mo
M3YUYEHHIO CaMO3apoKIeHHUs Ku3HW», «Cxema ombiTa C. Mwmmuiepa, I'. FOpu»,
«JTanbl  HEOPraHWUYECKOW  ABOJIOLMMNY»,  «['€oXpOoHOJOrMyeckas  ImKauan,
«HayvanbHble 3Tanbl OPraHUYEcKOM HBOMOLMNY, «Cxema 00pa3oBaHUsI FYKAPUOT
nyTéM cumoOunoreHneza», «Cucrema XKuUBOU Tpupoab», «CTpoeHHE BHUPYCay,
«Apomopdossl  pacrenuit», «PuHnOGUTHY, «OTHOKIECTOUYHBIE BOJOPOCIHY,
«MHoOroknerounsie  Bogopocin», «Mxwuy», «llamoporHukn», «l onocemeHHbie
pactenus», «Oprassl HIBETKOBBIX pacCTeHUI, «CxeMa pa3BUTHUS )KUBOTHOTO MUPAY,
«Apomop(do3sl KUBOTHBIXY», «IIpocTeitimey, «KumeunomnomnoctHeie», «llnockue
yepBu», «UneHucronorue», «PwuiOb», «3emMHOBOmHBIEY, «IIpecMmbikarommuecs,
«IItnupy, «Mnekonuraromme», «Pa3BuTue )XU3HU B apXEHUCKOU 3pe», «Pa3Butue
KU3HU B IIPOTEPO30MCKON dpe», «Pa3BuUTHE KU3HM B MAJICO30MCKOU 3pe»,
«Pa3BuTHe XKU3HU B ME3030MCKOU Ipe», «Pa3BUTHE )KU3HU B KaHHO30MCKOM 3pey,
«CoBpeMeHHasi cucTeMa OpraHu4eCcKoro Mupay.



O6GopynoBanue: TepOapuyd PACTCHHM pPA3IUYHBIX OTICIOB, KOJUICKIIHH
HAaCEKOMBIX, BJIayKHbIE MIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOXKHX, CKEJIEThl TO3BOHOYHBIX )KUBOTHBIX, Uydesia IITUI] U 3BEpPEH, KOJUICKIIUU
OKaMEHEJIOCTEeH, TOJIE3HbIX MCKOIMAEMbIX, MYJSKA OPraHUYECKUX OCTATKOB
OpraHU3MOB.

Bupryanbnas naboparopnas padora «MoaenupoBaHue onbITOB Muuiepa—
KOpu no n3ydennio abMOTeHHOTO CHHTE3a OPraHNYECKUX COSTMHEHHUH B TIEPBUYHON
atMocdepe».

JlaGoparopnasi padora «/3ydeHue W ONKCAHUE HMCKOMAEMbIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckas padora «l3ydeHne OCOOEHHOCTEHl CTPOCHUSI PACTECHUI
Pa3HBIX OTHEIOBY.

IIpakTnyeckas padora «/3yueHue ocoOOEHHOCTEN CTPOEHUSI MO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOIeHe3

Paznensl u 3anaun aHTpOnoiorui. MeTo bl aHTPOTIOJIOTHH.

CraHOBJIIEHHE TPEACTABICHUN O IMPOUCXOXKICHUM 4eJIOBeKa. PennrnosHbie
B033peHus. COBpEMEHHbBIC HAYUHbIE TEOPUH.

Cx0ACTBO YesoBeKa C )KUBOTHBIMU. CHCTEMATHYECKOE MOJI0KEHUE YETIOBEKA.
CBuzeTenbcTBAa  CXOACTBA  4YEJOBEKA  C  JKUBOTHBIMU:  CPAaBHUTEIBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3H0JIOr0-OMOXUMHYECKHE,
noBesieHueckue. OTanyus 4enoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHUE U KOMIUIEKC
CBA3aHHBIX C HMM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CHUTHAJbHOMU
CUCTEMBI.

JIBrokymne cuiibl ((pakTOpbl) aHTPONOreHe3a: ONOJIOrHYeCKUe, COLMaIbHbIE.
CooTHoleHUEe OMOTOTUYECKUX U COIMATIBHBIX (PAKTOPOB B aHTPOTIOTEHESE.

OcCHOBHBIE CTaJMM aHTpoIoreHe3a. PanHue 4YenoBeKOOOpa3HbIe O00E3bSHBI
(MpOKOHCYJIBI) U paHHUE MOHTHUIBI — OOIINE NPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U
MO1e. ABCTPAJIONUTEKN — ABYHOTME IPEAKH JIOJAeH. UenoBek yMelnbli, IepBble
M3TOTOBJIEHUS OPYAUU TpyAa. UeloBEK NMPSIMOXOISIIMN U IIEPBbIM BBIXOJ JIFOJEH 32
npenensl Adpuku. YenmoBek reitgenboeprekuii — o0l mpeok HeaH IePTaATbCKOTO
YeJI0BEKa M YEJIOBEKAa PasyMHOro. YeloBEeK HEaHAEPTAJbCKUK KAaK BHUJ JIIOJACH
XOJIOHHOTO KiIMMara. YeloBEeK pa3yMHBId COBPEMEHHOIO THIIA, JECHUCOBCKUN
YeJIOBEK, OCBOCHHME KOHTUHEHTOB 3a mpenenamu Adpuku. [lameoreHetuka u
NaJI€Or€HOMUKA.

DBOJIONUS COBPEMEHHOTO 4enoBeka. EcTecTBeHHBI OTOOp B MOIMYJISIITUSIX
yesioBeka. MyTalMOHHBIN Tpouiecc U noiaumopdusMm. [lonmynsiroHHBIE BOJHBI,
npeiid reHoB, murpaius U «dQHEKT OCHOBATES» B MOMYJISIUAX COBPEMEHHOIO
YeJIoBeKa.



Yenoseuecknue pacel. [loHatue o pace. bosnpmme pacel: €BpONEOUIHAS
(eBpasmiickasi),  aBCTpajo-HerpoujHas  (PKBaTOpHalbHasi),  MOHTOJIOMIHAS
(a3uarcko-amepukaHckas). BpeMs M myTH paccesieHHs 4YelIOBeKa IO IIJIaHeTe.
EnuHcTBO  yenoBeueckux — pac. HayyHas  HECOCTOSATENBHOCTH  pacu3Mma.
[IpucnocoOIeHHOCTh 4YeJIOBE€Ka K Pa3HbIM YCJIOBHUSIM OKPYXKAlOLEH CpeJbl.
Bnusnue reorpadudeckoit cpesl 1 Aperida reHoB Ha MOPGHOIOTHIO U PU3UOTIOTHIO
YEJI0BEKa.

MexaucuMiuinHapHble MeToabl B (usnueckodl  (OMOJOTHUECKON)
AHTPOIOJIOTHHU.  OBOJIIOIIMOHHAST ~ QHTPOMNOJIOTHST W MAJ€OAHTPOMOJIOTHUA
YEJIOBCUECKUX TMOMYJAUNA. bruoconuanbHble UCCAEAOBAHUS MPUPOABI YEIIOBEKA.
HccnenoBanre KOIBOIIONUH OMOJIOTMYECKOTO W COIMATILHOTO B YEIIOBEKE.

JdeMoHCTpanuu

IToprpetsr: Y. lapBuHn, JI. JIuku, 4. . Porunckui, M. M. I'epacumos.

Tabnuiel u cxeMbl: «MeTobl aHTPOMOJIOTHINY, «I 0JJOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsIHB, «CKENeT dYelnoBeKa H CKeJeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbIDY, «/[BHXKYIIME CUIIBI aHTPOIIOT€HE3A», « DBOIOLIUOHHOE
IpEBO  4eJoBeKa», «ABcrpajmonuTek», «UYenoBexk  ymenslid», «Yenosek
NPSAMOXOSIIHIY, «JlenucoBckuil yenoek» «Heanaepranbiipy, « KpoMaHbOHIIBI,
«ITpenku yenoBekay, « ITanbl IBOTIOLMN YET0BEKa», «Pachl 4ETOBEKaY.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeW, TMpPEeAMETOB MaTepUallbHOU
KyJIbTYypbl ~TIPEAKOB 4YeJNOBEKa, penpoaykimu (pororpadum) xapTuH C
MU(DOTOTUYECKUMU W OHONEHCKUMH CIOKETaMHM TPOMCXOXKICHHS UeIOBEKa,
dboTorpaduu Haxo/I0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIENb
Yyepera 4eJIoBeKa 1 Yepera MMMITaH3€e, MOJIENIb KUCTH Y€JI0BEKa U KUCTH IITMMIIaH3e,
MOJIENIA TOPCA MPEAKOB YEIIOBEKA.

JlaGopaTopHasi padora «lV3yueHne OCOOCHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM).

IIpakTuyeckast padora «/3ydyeHue 3KOJIOTMYECKUX aJIalTalldil YeIIOBEKAY.

Tema 6. Dxkojoruss — Hayka O B3aMMOOTHOIIEHUSIX OPraHU3MOB U
HAJIOPraHU3MEHHBIX CHCTEM € OKPY/KaKLIeH cpeaou

3apoxaeHue U pa3BUTHE 3KOJIOruM B Tpyaax A. 'ymOonbara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkens, A. Tenciau, B. H. CykauéBa. Paznenbl u 3amauu
9KOJOTHH. CBSI3b 3KOJIOTUU C APYTUMH HAYKaAMH.

Metoasl skosoruu. IloseBbie HaOMOACHUS. DKCIEPUMEHTHI B IKOJIOTUH:
NpupojHble W jgaboparopHbie. MojenupoBaHue B SKOJOTMU. MOHUTOPHUHT
OKpY’KaroIel CpeIbl: JIOKAIbHBIN, peTHOHAILHBIN U TJI00ATbHBIN.

3HaYeHUE OKOJIOTMYECKMX 3HAHUM Ui YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33PEHNE KAK OCHOBA CBSA3€HM 4YenoBeuecTBa C Npuponoil. @opMupoBaHue
AKOJIOTUYECKOM KYJIbTYPbI U 3KOJIOTHYECKOW TPAMOTHOCTH HACEJICHUS.



JlemoHcTpanuu

[Toptpetsr: A. I'ymbonear, K. ®@. Pynse, H. A. Ceseprios, D. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pa3gensl skomorum», «Meroabl 3konorun», «Cxema
MOHUTOPHUHIA OKPYXKaIOLIEN CPEIbI».

JlaGopaTopHas padora «3yuyenne METOJ0B AKOJIOTUYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX naenctus. Kinaccudukanms
HKOJIOTMYECKUX (DAKTOPOB: aOUOTHYECKHE, OMOTHYECKUE, aHTpOonoreHHble. Oomune
3aKOHOMEPHOCTH JEHCTBHUS 3Kojornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHnTHOCTh. DBpUOUOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBI.

Abuotnueckue (¢aktopel. CBeT Kak 3Kojormyeckuid Qaxrop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOI'O CIEKTpa HA OPraHu3Mbl. DKOJOIMYECKUE TPYIIIbI
pacTeHUN M JKUBOTHBIX II0 OTHOIIEHHIO K cBeTy. CUTHallbHas poOJIb CBETA.
DoTONEPUOIU3M.

Temneparypa kak oskojorumdyeckuid Qakrop. /[elicTBue Ttemmeparypbl Ha
opraHu3Mbl. [IoMKWIIOTEpMHBIE U TOMOMOTEPMHBIE OPTAHU3MblL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxxunocts kak skonormdeckuir ¢daktop. I[lpucmocobrnenuss pacTteHui K
nojJiep>kaHui0 BoaHOro Oananca. Knaccudukamus pacTeHUN MO OTHOIICHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEKUMA.

Cpeabl oOuTaHusT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3[yIHAs, MOYBEHHAs,
rnyOWHHAs ~ TOJAMOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3HKO-XUMHUYECKHE
0COOEHHOCTH cpesi 0buTanusi opranu3moB. [IpucnocoOaeHnss OpraHu3MoB K KU3HU
B Pa3HbIX cpeaax.

buonornueckue putmbl. BHemnue u BHyTpeHHUE pUTMBI. CyTOYHBIE U
roauuHbie puTMbI. [IpucocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUU KU3HU.

JKuznennsie popmbl oprann3moB. [ToHsTHE 0 XKHU3HEHHOH popMme. XKu3HEHHBIC
dbopMbl pacTeHHWI: JEpeBbs, KyCTApHUKH, KYCTAapHUYKH, MHOTOJICTHHE TPaBBHI,
oJlHOJIeTHHE TpaBbl. JKu3HeHHbIE (HOPMBI KUBOTHBIX: THUIPOOUOHTHI, T€OOMOHTHI,
a’poOroHTEI. OCOOEHHOCTH CTPOCHHUS U 00pasa >KU3HHU.

buoTtnueckue daktopsl. Bunbl 6MoTHYECKUX B3aMMOCHCTBHIN: KOHKYPEHIIHS,
XMIIHUYECTBO, CUMOMO3 U ero Qopmsl. llapasutusm, koomepanusi, MyTyajau3M,
KOMMEHCAJIU3M (KBapTUPAHTCTRO, HaxJIEOHUYECTBO). Herpoduueckue
B3aUMOJIeHCcTBUSL  (Tommueckue,  (popuueckue, ¢adbpudeckue). 3HAUCHUE



OMOTHYECKUX B3aWMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdemoHcTpanuu

Tabnuupel U cxembl: «Jkojoruueckue ¢GakTopb», «CBETOBON CHEKTPY,
«IKOJIOTUYECKUE TPYIIIbl )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TEIIOKpOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE KUBOTHBIEY», «DU3HOIOTHMUECKHE aJanTaluu
KUBOTHBIX», «Cpempl O0OWTaHWsI OpraHuU3MOB», «bHoNOrHYeCKHe PUTMBDY,
«Kuznenneie popmbl pacTeHmil», « KusHeHHbie (hOPMBI )KUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOI'O Jiecay, «DKOCHCTEMa XBOMHOro Jeca», «llemu nuranusy,
«XUITHUYECTBOY, «ITapazutuzmy, «KonkypeHuus», «CumMbmo3»,
«KommeHcanuzmy.

O6opynoBanue: repbdapuu pacTeHUW M SKUBOTHBIX, MPHUCIOCOOJECHHBIX K
BIUSIHUIO Pa3UYHBIX JKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHEJIOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TEHEIIOOUBBIE U
TEHEBBIHOC/IMBBIC KOMHATHBIC PACTCHUS, TepOapuu W KOJUICKIIUU TEIUIOTIOOUBHIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesa MTUIl U 3Bepei, repOapuu
pacTeHul, OTHOCSIIMXCA K TUrpoduraMm, kcepopuram, Me3opuTaM, KOMHATHBIC
pacTeHUs JAHHBIX TPYII, KOJUICKIIUUA >KMBOTHBIX, OOUTAIONIUX B Pa3HbIX cpeiax,
repO0apuud W KOJUICKIIMM PACTEeHUH U JKUBOTHBIX, OOJIaalOIIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSIM YCIOBUM JKH3HMU, repOdapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
’KUBOTHBIX, YUYACTBYIOIIUX B PA3IMUHBIX OMOTHYECKUX B3aUMOJICHCTBUSAX.

Jlabopatopnass padora «BplsBiIeHHE MPUCIOCOOJICHUN OpPraHU3MOB K
BIIMSTHUIO CBETA».

JlabopaTopnasi paGora «BbiBiIeHHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBD».

JlabopaTtopHasi paGoTa «AHaTOMHYECKHE OCOOCHHOCTH PACTEHUIN U3 Pa3HBIX
MEeCT OOUTaHUS.

Tema 8. Dko0y10rusi BU0B U NOMYJIAUH

OKOJIOTUYECKHE  XapAKTEPUCTUKHU MOMYJISIIIUY. [Monynsiuust ~ kak
ounonornyeckas cucrema. Poib HEOTHOPOAHOCTH Cpenbl, PU3NUECKUX OapbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOM CTPYKTYPHI
nonyysiquid. OCHOBHBIE TIOKa3aTENW MOMYJSIUUMUA: YHUCIEHHOCTb, IUIOTHOCTb,
BO3pacTHAasT H TIOJOBas CTPYKTYpa, POXKIAEMOCTb, HIPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPALIUSL.

DKoJyioruyeckass cTpykrypa nonyssinud. OUeHKa YUCIEHHOCTH TOIMYJISLHH.
JAvHamuka momyiasiuuu U €€ peryysinusa. buoThdecknid MOTEHIHAN MOITYJISLHH.
MoaenupoBanve TMHAMUKHA TOMyIsiuuU. KpuBbIe poCTa YHUCIEHHOCTH TOMYJISILIHH.
KpuBble BbDKMBaHUSA. Perynsnus YWCICHHOCTH TOMYJAINMA: poib (PaKTOpOB,



3aBUCAILINX U HE 3aBUCSIINX OT IJIOTHOCTH. JKOJIOTHYECKUE CTPATEeTUX BUAOB (I- U
K-ctparerun).

[Tonsitue 00 sKonormyeckoil Huiie Buaa. MecrooOutanue. MHoromepHas
MoJienb dKosiornueckon Humm Jx.M. XartumHcoHa. Pasmepbl 3KOJI0THMYECKOM
Huiy. [loTeHnnanbHas U pealTu30BaHHAas HUILIU.

Bun kak cucrema momynsiumii. Apeansl BUIAOB. BUAbl U HUX KHU3HECHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTH TIOBEJECHUS W MHrpaluid KUBOTHBIX. buoiormyeckue
WHBa3UM Yy KEPOJIHBIX BUJIOB.

JleMoHCcTpanumn

[Toprper: k. 1. XaTunHCOH.

Tabmuubl U cXembl: «IKOJOTHYECKHUE XapAKTEPUCTHKU —MOMYJISIUN,
«IIpocTpaHcTBEHHass  CTpyKTypa  HONyJsiqum», «Bo3pacTHble  NHpaMHIbI
nonyysiun», «CKOPOCTh  3acelieHusT TOBEPXHOCTH  3eMJIM  pa3IuyHbIMU
opranuzMamMmn», «Mojeinb 3xkosiorndeckor Humu /x. M. XatanHcoHay.

O6opynoBaHue: repOapuu pacTEHUM, KOJIJIEKITUN KUBOTHBIX.

JlabopaTtopHnasi paGora «IIpucnocobsenus ceMsaH pacTeHUHN K pacCelCHUION.

Tema 9. IKos10rusi CO00IIECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buonieHo3 u ero crpykrypa. CBA3U MEXIy
OpraHu3MaMH B OMOLIEHO3E.

OkocucrteMa kak oTkpbiTasi cucrema (A. JIx. Tencnn). OyHKIMOHAIbHBIC
OJIOKM OpPraHu3MOB B IKOCHUCTEME: MPOIYIEHThl, KOHCYMEHTBI, PEIYILICHTHI.
Tpoduueckue ypoBHH. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJIOKU
skocucteM. [1ouBbI U Wbl B 9KOocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B 9KOCHCTEME.

OcHOBHbIE OKA3aTeNH HIKOCUCTEMBL. bruoMacca u mpoAyKIus. IKOJIOTHYECKHE
nUpamMubl YUcesl, 0MOMacChl U YHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIEeCTB — Cykieccuu. [lepBuuHbie n
BTOPUYHBIE CYKIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
cykneccuu. Knmmmakcrnoe coobmiectBo. bropaznoobpasue u moaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoHbIE YKOCUCTEMBI. JKOCUCmeMbl 03€D U peK. IKOCUcCmemMbl Mopeu U
oKeanog. Ixocucmemvl MYHOP, 1eCo8, Cmenel, nyCmbitb.

AHTpOIIOT€HHBIE JKOCUCTEMBI. ATrposkocucTema. ArponeHo3. Pazmuuns
MEK]ly aHTPOIIOT€HHBIMH U MPUPOAHBIMU YKOCUCTEMAMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [opozackas
bnopa u ¢ayna. CuHaHTpomuzalus Tropojickol ¢ayHbel. buomorundeckoe u
X034MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocucteMax. Ponb kackaonoz2o 3gpgexma u 6ud08-30upuxamopos (Kiouesvix
81008) 6 hyHKYuoHUposanuu skocucmem. [lepeHOC PHEPTHHM W BEIIECTB MEXIY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMYMBOCTDh OPTaHU3MOB, TTOMYJISIIAA U IKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexarnuzmbl 6030elicmsust 3a2psA3HeHU PAZHBIX MUNO8 HA CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM,  NONYJAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX,  OCHOBbL
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHH020 6030eucmsusi. MeToIoIoThs
MOHHUTOPUHTA €CTECTBCHHBIX U aHTPOIOTCHHBIX SKOCHCTEM.

JleMoHCcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OuoueHo3a»,  «ODKocuUCTeMa

HIMPOKOJIUCTBEHHOTO Jecay, « IKOCUCTEMa XBOWHOTO Jjecay, «DYyHKIMOHAIbHbIE
IPYIIIBI OPTaHU3MOB B SKOCHCTEME», « KpyroBopoT BeIecTB B 3kocucTeme», «Llernn
nuTaHus (macTOWIHAs, NOETPUTHAsA)», «IKOJOTWYECKas TMUpamMuia Yuce,
«JKonoruyeckas nupaMmuia OMOMaCChy), «IKOJIOTHYECKass MUpaMuia SHEPTUNY,
«O0pazoBanue 6onoTay, «llepBuunas cykueccus», «BoccTaHOBIIEHHE Jieca MOCTe
noxapa», «9KOCHCTEMa 03€pa», «ArpoueHo3», «KpyroBopor BEMIECTB M IMOTOK
SHEPTHUH B arporieHo3e», «IIpumepsl ypoosKkocucTem.

O6opynoBanue: repObapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Uydesa NTUIl U
3Bepeid, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHHM, aKBAPUYM KaK MOJIEITh
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydenue u onucanue ypo03KOCUCTEMBD».

JlabopaTopnass paGora «M3ydenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX IKOCHCTEMAX)).

IKCKYypeHsi «DKCKypCHsl B TUIIUYHBIN OuoreorieHo3 (B ayOpaBy, Oepes3HsiK,
€JIbHUK, Ha CYXOJI0JIbHBIA UM TOMMEHHBIN JIYT, 03€pO, OOJIOTO)».

JDKCKypceust «OKCKYpCHs B arpodKocucTeMy (Ha TOJe WIM B TEIUTUYHOE
XO034MCTBO)».

Tema 10. Buocdepa — riodanbHasi IKOCHCTEMA

buochepa — obOmemnanerapHass o0osiouka 3eMIIHM, THE€ CYHIECTBYET WU
CyIlleCTBOBaJa KU3Hb. PazBuTHe npejcTaBieHuii o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. BepHanckoro o 6uocepe. Obnactu 6nocdepst u e€ cocran. XKupoe
BEIECTBO OMochephl v ero PyHKIUU.

3aKOHOMEPHOCTH CyIiecTBOBaHUS Ouocdeprl. OcoOeHHOCTH OHOChEpH Kak
ro0abHOM dKOocUCcTeMbl. JnHamudeckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEIECTB U OMOTr€OXUMHUYECKHUE IIUKIIBI (YTaepoa, a30Ta). PUTMUYHOCTH sIBJICHUH B
ouocdepe.



3oHanbHOCTH Ouochepsl. [lousTre o Gnome. OCHOBHBIE OMOMBI CYIITH: TYH/PA,
XBOWHBIE Jieca, CMENIAaHHbIE M IIHUPOKOJHUCTBEHHBIE Ji€ca, CTENHU, CABaHHBI,
MyCTBIHU, TPONTUYECKHE JIeCa, BRICOKOTOPhs. KiuMar, pacTUTEIbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u (yHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHITHANA ’
onochepHbIX PyHKITUH.

JlemoHcTpanuu

[Toptpetsl: B. 1. Bepnanckuii, 9. 3rocc.

Tabnumel u cxemsl: «['eocdhepsr 3emnn», «KpyroBopoT azora B mpUpOIE,
«Kpyrosopot yriepoga B mpupone», «KpyroBopor Kuciopojga B TPUPOIE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cymny, «Knumatudeckue
nosica 3emnn», «TyHapay, «Taira», «Cmemannsiii jgec», «IIIMpoOKOINCTBEHHBIN
necy, «Crenby, «CaBanHay, «[lycTeiasay, « Tponudyeckuid jgecy.

O6opynoBaHue: repoapuu pacTEHUN Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YennoBek u OKpy:Ka0OIIASA Cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MpUYMHBL. Bo3geicTBue ueloBeka Ha
ouocdepy. 3arpszHeHue BO3AymHON cpeabl. OxpaHa BO3/lyXa. 3arpsi3HEHHEe BOIHON
cpeapl. OxpaHa BOJHBIX pecypcoB. Paspymienune mouBbl. OxpaHa MOYBEHHBIX
pecypcoB. I3meHeHne kiuMmara.

AHTpOIIOT€HHOE BO3JCHCTBHE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
pPacCTUTENBHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MNPUHIMIBI OXPaHbl HPHUPOIBI.
Kpacubie kuuru. Oco0o oxpansiembie mnpupoanbie Tepputopun (OOIIT).
Borannyeckue caapl ¥ 300JI0TMYECKUE TTAPKU.

OCHOBHBIC TPHUHIUIIBI YCTOWYMBOTO PA3BUTHSI UEJTIOBEUECTBA U TMPUPOJIBI.
PanronanpHO€  MPUPOMOMONB30BAaHUE M COXpaHEHHE  OMOJOTHYECKOTO
pasHooOpasus 3emiu. OOmMe 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCa U €T0 BEPOSATHBIE MOCIEACTBUS.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
nporeccoB. Cucmemmuvie uUcCcle008anus nepexooa K pecypcocbepezarowel u
KOHKYPEeHmMOocCnocooHou snepeemuxe. buonoeuueckoe pasnoobpazue u buopecypcoi.
Hayuonanvnvie ungopmayuonuvie cucmemvl, obecneuusaowjue O0OCMyn K
uHgopmayuu nNO COCMOAHUIO OMOENbHLIX U008 U dkocucmem. (OcCHOBbL
aKopeaburumayuyu dKocucmem U cnocooos 60pvObLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus MopcKux u HazemMHvIX IKOCUCHEM.

JleMoHCTpanumn

Tabnuibl 1 cxeMbl: «3arpsizHeHue arMocepbi», «3arpsa3HeHue ruapochepbn,
«3arps3Henue nousb», «[lapaukoBbiit a3ddexT», «Ocobo oxpaHsieMble TPUPOIHBIE
TeppuTOopun», «Moaenu yrnpapisieMOro MUPay.



O6opynoBanue: ¢oTorpaguu OXpaHsSEMbIX pPACTCHHA M KUBOTHBIX KpacHoit
kHuru Poccutickon ®enepanuu, KpacHol KHUTHM peruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BNOJIOTMU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

dI'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
OoOy4arolmuUMHUCsl TMPOrpaMM CpeAaHero oOmiero o0pa3oBaHUs: JIUYHOCTHEIE,
METAaNpeIMETHBIC U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI 1O OUOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABJISIIONIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKON
IPAKJIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEILHOCTH
U CAMOONpPENENEHUI0, Haiuyue momusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpagienHoe passumue BHYTPEHHUX YOEKIECHUW JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IICHHOCTEM M HCTOPUYECKUX TPAIUIUN DPA3BUTHUS OUOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMA YCTAaHOBKAaMH, MPUCYUIUMU CHUCTEME
OMOJIOTMYECKOT0 00pA30BaAHUS, HAIUYUE NPABOCO3HAHUS FKOTIOTUUECKON KYJIbTYPBHI,
CHOCOOHOCMU CMABUMb ETH U CTPOUTH KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHUHU TOCTUTAIOTCS B
€AMHCTBE Y4YEOHOW ¢ BOCIHUTATEIBHOW JESATENIBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMUA POCCUMCKUMU COLIUOKYJIbTYPHBIMHU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE TMpaBWUJIaMU U HOPMaMU
MOBEJCHUSI W CIIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHMS, CaMOBOCIHUTAHUS U
caMOpa3BUTHUS, pa3BUTHS BHYTPEHHEH MO3UUUU JIMYHOCTH, MNAaTPUOTH3MA U
YBOKCHHS K 3aKOHY W IMPABOIOPSIKY, YEJIOBEKY TpyJla U CTaplieMy MOKOJICHUIO,
B3aMMHOI'0 YBa)XKCHUS, OCEPEKHOT0 OTHOUIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAUIHASAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®enepanuu, MpUpPOJIE U
OKpYXaroUIEn cpee.

JInyHOCTHBIE pPE3yibTaThl OCBOEHUsSI ydeOHoro mpeamera «buomorus»
JOJKHBI OTpakaTh TOTOBHOCTh M CIOCOOHOCTH O0YYAIOIINXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMMO3UIIUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YyOEXIEHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
ONbITA W OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HAaIpaBICHUN
BOCIIUTATEJILHOM JICSITEIHbHOCTH, B TOM YHCJIC B YaCTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YUYaIOMIEeToCs] KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTRA;

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX ITPaB U 00513aHHOCTEH, YBAXKEHHE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JISATEIIBHOCTH IIPH CO3aHUN YUCOHBIX
MPOCKTOB, pEIICHUHW Yy4eOHBIX M [O3HABATECNBHBIX 3a/a4, BBITTOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU M OOBSICHSTH €€;

YMEHHE YUYUTHIBaTh B CBOMX JACHCTBHIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIIOJICH ¢ Pa3HBIMH YOSKICHUSIMH, KYIbTYPHBIMH IICHHOCTSIMHU U
COITMAJIbHBIM MOJIOKCHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TPOILIECCE COBMECTHOIO BBITIOJTHEHUS
y4eOHBIX, MO3HABATENbHBIX W HCCIEAOBATENBCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIIEHUSI K MHEHMIO OIMOHEHTOB MPH OOCYXJACHHUM CIOPHBIX BOIIPOCOB
OMOJIOTMYECKOTO COJISPKAHNS,

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU €SI TETbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM IpakTIaHCKOW MASHTHYHOCTH, TAaTPUOTHU3MA,
YBa)XEHHUSI K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM Kpal, CBOIO POJMHY, CBOHl SI3bIK M KYJbTYpPY, IMPOIUIOE W HACTOSAILEE
MHOTOHALIMOHAJIBHOTO Hapoja Poccuu;

[IEHHOCTHOE OTHOIIICHHUE K MIPUPOJTHOMY HACJIEAUIO U MaMSITHUKAM TPUPO/IBI,
JTOCTUXKEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ, POCCHHCKMX YYEHBIX B CTaHOBJICHHC U
pa3BuUTHE OWMOJIOTHHM, TMOHUMAHHS 3HAYCHUS OWOJIOTUM B TIO3HAHWK 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTRA;

unenHas yOexxJI€HHOCTh, TOTOBHOCTh K CIIY>KeHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUIICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTONUYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIECHUE K CBOUM POJUTENISAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATUS IIEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUU C
TpaauuusMu HapooB Poccuu;

4) 3CTETHYECKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAas ACTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPyJa, OOIIECTBEHHBIX OTHOIIECHUIH;

IMIOHUMAHUE YMOLIMOHAIBHOT'O BO3JACUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usuyeckoro BocnutaHusi, GOPpMHUPOBAHMS KYJIbTYPbI 310POBbSI U
IMOLMOHAIBHOIO 0J1ArONOJTyYHs:

NOHMMAaHHUE U peanu3allysi 310pOBOro 1 6€30MacHOro o0pas3a KHU3HU (310pOBOE
MUTaHue, COOJII0ICHIE TUTUEHNYECKHUX MPABUII K HOPM, cOaTaHCUPOBAHHBINA PEKUM
3aHSATHA W OTHObIXa, peryispHas (Qu3nyeckas aKTUBHOCTH), OEPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIEHHUS K COOCTBEHHOMY (pU3MYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

MOHMMAHUE 1IEHHOCTH TNPaBUJ HHJIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUAX, YTPOKAOIIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCTb K TPYy, OCO3HaHHE EHHOCTH MacTepCTBa, TPYI0IHO0HE;

TOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOIMYECKOM M COLIMAJIbHOU
HaIpaBJIeHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJTHSATH TaKylO JEATEeIbHOCTD;

WHTEpEC K pa3iMuHbIM cdepam MpodecCHOHATbHON JeATebHOCTU, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud U Peau30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0 M C€aMOOOpa3OBaHHMIO Ha
MPOTSKEHUHN BCEH KU3HMU;

7) 3KOJIOTUYECKOT0 BOCIIUTAHMS

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHONICHHE K TPUPOC KaK HCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHMS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOM KYyJIbTYphl: MPUOOpPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB U OIEHKH WX BO3MOXHBIX TMOCJHEACTBUNA ISt
OKPYXarUIEN CPEIbL;

OCO3HAaHHE TJI00ATBHOTO XapaKkTepa JKOJOTMYECKHX MpoOJjeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIIOJIB30BATh MPUOOPETAEMBbIC TPHU U3YUCHUN OMOJIOTUH 3HAHUS
M yMEHUsS TpU  pEHIeHuH TOpoOsieM, CBSA3aHHBIX C  palMOHAIbHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIOJICHHE  TpaBWJ  TOBEJEHUS B TIPUPOJIE,
HalpaBJICHHBIX Ha COXPaHEHHWE pAaBHOBECHUS B HKOCHCTEMAaX, OXpaHy BHUJIOB,
IKOCHUCTEM, Orochepsl);

aKTUBHOE HEMPUATHE AEHUCTBHM, IPUHOCAILNUX BPE OKPYKAIOIIEH MPUPOTHOM
cpe/ie, YMEHHE MPOrHO3UPOBATH HEOJArONMPUSITHBIE DKOJIOTHYECKUE MOCIEICTBUS
IPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;



HAJIMYUE Pa3BUTOTO SKOJIOTMUECKOrO MBIIUIEHUS, SKOJIOTHUYECKON KYJIbTYpHI,
OTIbITa JeSITeIbHOCTH HKOJIOTUYECKOM HalpaBJIE€HHOCTH, YMEHHUS
PYKOBOJICTBOBAaThbCS MMH B TO3HABATEIbHOW, KOMMYHUKATHBHOW WM COLMAJIHHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUIECKON JAEITEIHHOCTH SKOJOTUIECKON
HaNpaBJIEeHHOCTH;

8) HeHHOCTH HAYYHOI 0 MIO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHUAJIOTe
KYJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MUDPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM W UYWTATENIbCKOW KYyJIbTYphl KaK CpPEICTBa
B3aMMOJECHCTBHS MKy JIOAbMH U MO3HAHUS MUPA;

NMOHUMAaHUE CHenuPUKU OHOJOTUM KaK HAyKd, OCO3HAHUA €€ pOoJu B
(GbopMHpPOBaHUM PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU 1IEIOCTHOTO
NPEJCTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE MPHUPOJbI, YeJIOBEKa U
o0miecTBa, B MO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH W peHIeHHH Mpodiaem
COXpPaHEHUsI IPUPOJITHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJOTUU AJII COBPEMEHHOW LMBHIM3AINU:
o0ecrieueHrs: HOBOTO YpPOBHS Pa3BUTHUA MEIULMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh PECypcHble  MpOOJEMbl  Pa3BUTHS
YeJI0OBEUeCTBa, MOMCKA MyTeH BBIXOAA M3 TNIOOATBHBIX KOJOTUYECKUX MPOOIEeM U
o0ecrieueHusi  Mepexoja K  YCTOMUMBOMY  pa3BUTHIO,  PAlMOHAIHLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJNYYCHHH OWOJIOTMYECKUX 3HAHUM B IENSIX
NOBBIIICHHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKITMOHAJIILHON TPaMOTHOCTH OOydYarommxcs, GopMupyeMoi
pU U3y4YEeHUU OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIIOJIb30BaTh TMOJy4yaeMmble 3HaHHs /JIs aHajiu3a u
OOBSICHEHUSI SIBICHUI OKPYXAlOIIero MUpa M MPOUCXOISAIINUX B HEM HM3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAay4HbIX (DAKTOB H
UMEIOUINXCS JaHHBIX C LEJbIO MOTYYEHHsI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO MCIIOJIb30BaTh OMOJOTWYECKUE 3HAHUS IS
petieHust IpoOsieM B PeaTbHBIX )KMU3HEHHBIX CUTYAIINX;

OCO3HAaHUE ILIEHHOCTH HAYYHOW MAESITEeIbHOCTH, TOTOBHOCTb OCYIIECTBISATH
IPOEKTHYIO M UCCIIE0BATENbCKYIO IEATENbHOCTh MHAUBUIYaJIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HENpPEephIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHUIO, K AaKTHUBHOMY TOJYYEHHUIO HOBBIX 3HaHWN 1o Ouonornu B
COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTAMHU.



METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHHS yueOHOTo mnpeamera «buonorus
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YYaIOLIUXCS
MEXIUCITUTUTHHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAYKAIOIINE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeNU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTUs, SBJICHHE, MPOIECC,
cUCcTeMa, Hay4YHBI (DaKT, MPUHIINI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCJeI0BaHNE, HAOIIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHUE); YHUBEPCAIbHbBIE
y4ueOHblE JeHCTBUSA (MMO3HABATENbHBIC, KOMMYHHKATHUBHBIE, DPETYJSITUBHBIC),
oOecrieunBaromue GpopmupoBaHue GyHKIMOHATHHOW IPAMOTHOCTH M COLIMATBHOMN
KOMIIETEHIIMH  OOYy4YaloIIMXCA; CHOCOOHOCTh  OOyYarolmIuxcsi HUCIOJIb30BaTh
OCBOEHHBIE MEXAUCIHUITINHAPHBIE, MUPOBO33pPEHUECKHE 3HAHUS 1 YHUBEPCAIbHbIC
y4eOHbIE TEUCTBUS B TTO3HABATEIILHON U COIMMAIBHON MTPAKTHKE.

B pesynbrare uzydeHusi OM0JIOruy Ha ypOBHE CPEAHEro 0011ero oopa3oBaHuUs
y obOywatomerocs OyayT chOpMHUpPOBaHBI TO3HABATENbHBIE YHUBEPCAIbHBIC
y4eOHbIE JEHCTBUS, KOMMYHUKATHBHBIC YHUBEpCaJbHbIC Yy4eOHbIE IEHCTBUA,
pETyJIATHBHBIC YHUBEPCATbHBIC YIeOHBIC CHCTBYSI, COBMECTHAS I€ATEIHHOCTb.

MeTanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMbl CPEIHETO OOIIEro
o0pa30BaHUs JJOJDKHBI OTPaKaTh:

OBaaneHue YHHUBepPCAJIbHBIMH yueOHBIMU NM03HABATEJIbLHBIMH
NefCTBUAMM:

1) 6a3oBble JJOrHYECKHe TeCTBHS:

CaMOCTOSITENFHO  (OPMYJIHpPOBaTH W aKTyalH3UpoOBaTh  Mpodiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh NP OCBOCHWHM 3HAHWA MPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananuza, cUHTE3a, CpaBHEHUS, KiIaccuuUKaIi, 0000IIeHNs ), PACKPHIBATH CMBICI
OMOJIOTUYCCKUX TOHATHH (BBIICIATh UX XapaKTCPHBIC MPU3HAKH, YCTAaHABIIUBAThH
CBSI3H C JIPYTUMH TTOHSATHSIMH);

OTIPENICNIITh 1EIU JEeATEIbHOCTH, 3aJaBas NapaMmMeTpbl U KPUTEPUH UX
JIOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCTIOJIb30BaTh OMOJIOTMYECKUE TTOHATHS U 00bsCHEHUsT (DaKTOB U SIBJICHUI
YKUBOM IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXKICHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, TIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEYMS] B PacCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSATH CXEMHO-MOJENbHBIE CPEICTBA I MPEICTABICHHUS CYIIIECTBEHHBIX
CBSI3¢ W OTHONICHWH B M3Yy4YaeMBIX OHOJOTHYECKMX OOBEKTaX, a TaKxKe
MPOTUBOPEYHMI PA3HOTO POJa, BBIABICHHBIX B PA3IMYHBIX HH()OPMAIIMOHHBIX
HMCTOYHUKAX;



pa3palaThIBaTh IUIaH pElIeHUs MpoOJeMbl ¢ YYETOM aHajan3a HMMEIOLIUXCS
MaTepuaIbHbIX U HEMaTEepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B ICSITEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIHbTATOB
LEJSIM, OLIEHUBATh PUCKHU MOCIEACTBUHN ACSITEIBHOCTH;

KOOPJIMHUPOBATh U BBIIOJIHATH pa0OTy B YCIOBUSAX PEAJIbHOI0, BAPTYaIbHOIO
¥ KOMOWHHUPOBAHHOTO B3aUMO/IEUCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIeN0BaTEIbCKHE TeliCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0BATEIbCKON U MPOESKTHOM AESITEIbHOCTH,
HaBBIKAMM  pa3penieHus: NpoOiieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY MONUCKY METOJOB PELIEHUS TPAKTUYECKUX 33]1a4, IPUMEHEHHIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh pPa3jMyYHble BUABl JESATEIBHOCTH IO IOJIYYEHHIO HOBOIO
3HAHMS, €r0 HWHTEpPHpeTalHH, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYaLMsIX, B TOM YHCJIE IPHU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GbopMuUpOBaTh HAYYHBIA TUI MBILIUICHUS, BIAJ€Th HAYYHONH TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTh M (OPMYJIUPOBaTh COOCTBEHHBbIE 3aJaud B 00Opa30BaTEIbHOMU
JESATENbHOCTH U KU3HEHHBIX CUTYALIMSIX;

BBISIBJISITh [IPUUMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ pelIeHus, HAXOJUTh apTyMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUMN, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UpOBaTh IOJYYEHHbIE B XOJE pEUIEHMs 3aJaud pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIATh LEJICHAIIPABICHHbII TIOUCK MEpPEeHOca CPEeACTB M CIOCO00B
JelCcTBUS B MPO(ECCUOHAIBHYIO CPEY;

YMETh MEPEHOCHTh 3HAHUS B IMO3HABATEIbHYI0 M NPAKTUYECKYIO 00JIacTH
KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATH 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE MJIEH, MpejlaraTb OPUTMHAIbHBIE MOJAXOAbl M PELICHMUS,
CTaBUTb NPOOJIEMBI U 33/1a4H, TOITYCKAIOIINE AIbTEPHATUBHBIC PELICHUS.

3) pabora ¢ uHpopmaumeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHHKAX HHPOPMAINH (TEKCTe Yy4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JsuTeparype, OHOJIOTHYECKUX CIIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHAJIN3UpPOBATh
MH(OPMAIUIO PA3IMYHBIX BUJIOB U (DOPM MPEACTaBICHUS, KPUTUYECKH OLIEHUBATDH
€€ T0CTOBEPHOCTh U HEMNPOTUBOPEUYHBOCTb;



bopMyIUPOBATh 3aMPOCHl U MPUMEHSATH PA3NTHYHBIE METOJbI MPU TIOUCKE U
otOope Ouosornyeckor MHGOpPMAIMH, HEOOXOAMMOUM ISl BBIMOJTHEHUS YYECOHBIX
3aadq;

npUOOpETaTh OIBIT KCIOJIB30BaHUSA HMHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJI30BAHUS PA3IAYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMY  TPEACTABICHHUS
ouosorndeckoi nHGopManuu (CxeMbl, rpadUKy, TUArpPaMMbI, TAOIHUIbI, PUCYHKH U
Apyroe);

UCTIONB30BaTh HAYYHBI fA3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ononornyeckor HWHPOpMANMEH: TPUMEHATh XHUMHYECKue, (Qusudeckue u
MaTeMaTUYECKUe 3HaKU W CUMBOJBI, (HOpPMYJIbI, ab0peBHATypy, HOMEHKIATYpY,
UCIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CHMBOJMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pACTO3HaBaHWA W 3alUTHl  WHOOpMAaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaseHue yHMBepCaIbHBIMH KOMMYHUKATUBHBIMU J1eHCTBUAMM:

1) o0mmenume:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM TUCKYCCHM TIO CYIIECTBY OOCYXKTaeMoi TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBHITIOJHCHUS Tpe/jiaraeMoun
3aJlay, YYUTHIBATh MHTEPEChl U COTJIACOBAHHOCTH MO3UIIMN JPYTUX YYACTHUKOB
JManora Wik JUCKYCCHUN);

pacmo3HaBaTh HEBepOaJbHBIE CpEACTBA OOIICHHs, MOHWMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMHU OOIIEHUS M B3aUMOJEUCTBUS, MOHUMATh
HaMEPEHUS IPYTUX JIIOJICH, MPOSBIIATh YBAKUTEIHLHOE OTHOIICHUE K COOECETHUKY
U B KOPPEKTHOH hopme popMyIrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIIOJIb30BAaHHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl IeSITeJIbHOCTh:

MOHUMAaTh M MCMOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W WHAMBUIYaATbHON
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUH YIeOHOH 3a1a4H;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHI C yd&€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJIOTO YJieHA KOJJIEKTUBA;

NPUHUMATh TEIA  COBMECTHOW  JEATEIBHOCTH, OpPTaHU30BHIBATH U
KOOPJAWHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBIIATH IUIAH JCHUCTBU,



pacnpenensiTh poiau ¢ Y4ETOM MHEHHMM Y4YaCTHHUKOB, OOCYXIaTh pE3yIbTaThl
COBMECTHOM pabOThHI;

OIICHUBATh KAYECTBO CBOETO BKJIA/a M KAXJI0TO YYaCTHHKA KOMaH/Ibl B OOIIIHIA
pe3yJabTar Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeiaraTb HOBBIE MPOEKTHI, OLECHWBATH WAEU C NO3UIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIITh ITO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJ1ajieHNe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMHU A€iCTBUSIMM:

1) camoopranu3anmsi:

WCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS IS BBIABICHUS TPOOJIEM W HX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKMX 3HAHUW II€JIEBble M CMBICIOBBIE
YCTAaHOBKHM B CBOMX JICMCTBHMSIX M MOCTYNKAaX IO OTHOLICHUIO K >KMBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIMX;

CaMOCTOSITEIIbHO OCYIIECTBIISITH ITO3HABATEIBHYIO JIESTEIBbHOCTD, BBISBIISATH
npo0sIeMbl, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3aJ]a4l B 0Opa30BaTeIbHON
JIEITENBHOCTH U )KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJILHO COCTABJISITh IJIaH PEIICHUS MPOOIEMBI C Y4ETOM UMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUN;

J1IaBaTh OLICHKY HOBBIM CHUTYAIUsIM;

pacuMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

Jie1aTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 32
penieHue;

OIICHUBATh IPHOOPETEHHBIN OTIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW DPYIUIUU B
pa3HbIX O0JIACTSIX 3HAHWM, IMOCTOSIHHO TMOBBIINIATH CBOW 00pa30BATENbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYAalUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSM;

BIAJ€Th HABBIKAMHM  TO3HABATENHbHON  pedJieKCUM KaK  OCO3HAHUS
COBEpIIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHUM, MCIOJIb30BaTh MPUEMBI peIeKCUM ISl OLIEHKW CUTyalluu, BhIOOpa
BEPHOT'O PELICHHUS;

YMETh OLICHUBaTh PUCKUM U CBOEBPEMEHHO MPUHHUMATh PELIEHUS IO HX
CHUKEHHIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX MpPU aHAIN3€ pe3yJIbTaTOB
JIEATENbHOCTH;



3) npuHsiTHE CeOsl U APYTUX:
MPUHUMATH Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;
MPUHUMATh MOTHBBI W apryMEHThl JPYTMX TPU aHaJIu3e pe3yJbTaToB
JIEATENbHOCTH;
MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKY;
pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C MTO3UIIUU JIPYTOTO YEJIOBEKA.
HPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbIE pPE3yNbTATBl OCBOECHHS COJEPKAHMS Y4YeOHOro IpeaMera
«buonorusiy Ha yriayOJI€HHOM YpOBHE OpPHEHTHPOBAHBI Ha OOECIICUYCHHE
npoduibHOoro  oOydenusst  oOydvaromuxcst  Owonmorud. OHHM  BKIIOYAIOT:
cnenuuyeckue s OMOJOTUM HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH IO
OCBOEHHIO, UHTEPIPETALMHU U MPEOOPA30BAHUIO 3HAHMM, BUJbI JEATEIBHOCTH IO
MOJTYYCHHUIO HOBBIX 3HAHWW U WX MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX, a TAKXKE B
peaNbHBIX XU3HEHHBIX cUTyalusx. lIpenMeTHble pe3ynbTaThl MPEACTABIEHBI IO
rojiaMm U3y4eHusl.

[IpenmeTHble pe3ynbTaThl OCBOEHUS ydyeOHoro npeamera «buonorus» B 10
Kj1acce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U pOJIM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU ECTECTBEHHO-HAYYHOW KApTHUHBI MUpA, B
MO3HAHWU  3aKOHOB  TPHUPOABI M  PEUICHUH TMPoOJeM  PalOHAIBLHOTO
PUPOAOTIOIL30BaHUS, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
Oonooruu;

BJIQJICHUE CHCTEMON OWOJIOTMYECKUX 3HAHMH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNe OWOJIOTHYECKUE TEPMHUHBI U TOHATUS (KWU3HB, KIIETKA,
OpraHu3M, MeTal0oJIu3M, TOMEOCTa3, CaMOPEryJsAlus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHE TEOPUU
(xnetouynast Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocomMHasi Teopust
HacnenctBeHHocTn T. Moprana), yuenus (H. W. BaBumoBa — o meHTtpax
MHOT000pa3usi ¥ MPOUCXOKIACHUS KyIbTYPHBIX PACTCHUI ), 3aKOHBI (€IMHOO0pa3us
MIOTOMKOB [E€PBOr0 IOKOJEHHUSI, PACUICIUICHUS, YUCTOThl T'aMET, HE3aBUCUMOIO
HacienoBanust . MeHaens, TOMOJOTMYECKUX PAOB B  HACIEICTBEHHOM
u3menuuBoctu H. V. BaBuiioBa), npuHIUIEI (KOMIIJIEMEHTAPHOCTH);

BJIAJCHUE OCHOBHBIMH METOJAaMU HAyYHOI'O ITO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTMUECKUX HCCIEIOBAaHUSAX JKMBBIX OOBEKTOB (OMHCAHME, W3MEpPEHUE,
HaOII0/ICHNE, DKCIIEPUMEHT);

YMEHUE BBIICIATh CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKapHOT, OJIHOKJIETOYHbIX W MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIE
OakTepuii, rpudOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS] OPIraHOB U CUCTEM
OpraHOB pACTEHHI, >XUBOTHBIX, 4YEJIOBEKAa, MPOLIECCOB KUZHEAECATEIbHOCTH,



MPOTEKAIONTUX B OPraHW3Max PAcCTEHUM, KUBOTHBIX M YEJIOBEKA, OMOJIOTHUYECKHIX
MPOLIECCOB: OOMEHa BEIIeCTB (METab0IM3M), PEBPAILCHUS SHEPTUH, OPOKEHUS,
aBTOTPO(HOTO U TeTepOTPOPHOTO THUIIOB MHUTAHMS, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, MeH03a, TaMEeTOTreHe3a, SMOpUOreHe3a, MOCTAIMOPUOHAIBHOTO Pa3BUTHUS,
pa3MHOXEHUS,  HWHAWUBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTEHE3a),
B3aMMOJICUCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOT'O 0TOOPA;

YMEHUE YCTaHABIIMBATh B3aUMOCBSI3H MEXIy OpPraHOWIAMH KIETKH U WX
GYHKIUSAMHU, CTPOCHHWEM KJIETOK pa3HbIX TKaHEH W WX (QYHKIHSIMH, MEXIY
opraHaMd M CHCTEMaMH OpPraHOB Yy pAcTCHUH, >KMBOTHBIX M YEJIOBEKa U HUX
GYyHKIASIMH, MEXKIYy CHCTEMaMH OPTaHOB M WX (PYHKIUSAMH, MEXKIY dTarmamu
oOMEHa BEIIECTB, ATallaMH KJIETOYHOTO IUKJIA U KU3HEHHBIX [UKJIOB OPTaHU3MOB,
dTalmlaMu AYMOPHUOHAILHOTO PAa3BUTHS, TEHOTHIIOM M (DEHOTHUNOM, (EHOTHUIIOM M
(dhaxkTOopamMu cpebl OOUTaHUS;

YMEHHUE BBISABJIATh OTIUYHUTEIbHBIE TPU3HAKHA XKUBBIX CHCTEM, B TOM YHCIIC
pacTeHui, )KUBOTHBIX U YEJIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OWOJIOTHYECKYIO
TEPMHHOJIOTHIO W CUMBOJIMKY JIJISl TOKA3aTEJNIbCTBA POJICTBA OPTaHW3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIIIT,

yMEHHUE periaTh OMOJOTHYECKUE 3aa9H, BBISBIISITH IPUYUHHO-CIICICTBCHHBIC
CBSI3M MEX]Ty UCCIICTYEMBIMU OMOJIOTHYECKUMH MPOIIECCAMU U SBJICHUSMH, JIETIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3yJIbTATOB;

YMCHHE BBIMONHITH JTA0OpAaTOPHBIE M TMPAKTHYECKHE PAaOOTHI, COOIIOIATh
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPATh WX OKCIEPUMCHTATBHBIMU
cpencrtBamu, GOPMYIUPYS IEJb WCCICIOBAHUS, AHATU3UPOBATH IOTYUYEHHBIC
pE3yNbTAThI U I€NIaTh BHIBOIBL;

YMEHHE ydYacTBOBaTh B Yy4eOHO-HMCCIIEIOBATENBbCKONW paboTe mo Omojoruw,
DKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e MIKONBHBIX HAYYHBIX OOIIECTB, U
nyOJWYHO  TPEACTABIATh  TMOJYYCHHBIC  PE3yJbTaThl HAa  yYCHUYECKHUX
KOH(DepeHIUsX;

yMEHUE OIICHWBATh JTUYECKHE aCIMEKThl COBPEMEHHBIX WCCIICIOBAHUN B
00J1aCTH OMOJIOTUU ¥ MEAUITMHBI (KIIOHUPOBaHUE, UCKYCCTBEHHOE OTUIOJOTBOPEHUE,
HaNpaBJIeHHOE N3MEHEHNE TeHOMA M CO3JJaHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIECTBIISATh OCO3HaHHBIM BBIOOp Oyayuied mnpodeccuoHanbHON
NEATETHPHOCTH B 00JacCTH OMOJIOTHH, MEAUITMHBI, OMOTEXHOJIOTHH, BETEPUHAPHH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBIINIJIEHHOCTH, YTIyOsTh TO3HABATEIbHBIHI
WHTEpEeC, HAIPABJICHHBII Ha OCO3HAHHBINA BHIOOP COOTBETCTBYIOIICH MPOGECCUu U
MPOJOJDKEHNE  OMOJIOTHYECKOTO  00pa3oBaHMsl B OpPTraHMU3AIUAX  CPEIHETO
po(heCCHOHATEHOTO U BBICIIETO 00pa30BaHUS.



[IpenmeTHbIe pe3yNbTaThl OCBOEHUSA ydeOHOTO Tpenmera «buonorus» B 11
Kjlacce NOJKHbI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYyUYHOMU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB MPHUPOILI U PEIICHUU SKOJOTUYECKHUX
npoOJeM 4YeloBeuecTBa, a TakKe B PEHICHWH BOIPOCOB PAIMOHATIBLHOTO
MPUPOIOTIOIB30BaHUs, U B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHE BIIaJIETh CHUCTEMOW OWOJOTMYECKUX 3HAHUM, KOTOpas BKIHOYAET
OTIPEJICNICHUs] W TIOHUMAHUE CYIIHOCTH OCHOBOIIOJIATAIOMIUX OHOJOTHYECKUX
TEPMUHOB M TOHATUH (BHJ, dKocucTeMa, Ouocdepa), OHMOJIOTHYECKHE TECOPUH
(aBomronionHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPHS IBOJIIOLNU), YUCHUS
(A. H. CeBepuoBa — 0 nyTsx u HanpasieHusx sBontounu, B.U. Bepnaackoro — o
ouocdepe), 3akoHBI (TeHeTHYeckoro paBHoBecus Jx. Xapaum m B. BaiinOepra,
3apoabiiieBoro cxoxacrea K. M. boapa), mpaBuna (munumyma . Jlubuxa,
HKOJIOTHYECKON MHUpaMHIIbl DHEpruM), runore3sl (runoresa «vupa PHK» V.
['unGepra);

YyMEHHME  BJIaJ€Th  OCHOBHBIMU  METOJaMH  HAy4YHOrO  IIO3HAHWUS,
UCIIOJIb3YEMbIMHU B OMOJIOTUYECKUX MCCIICIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, M3MepeHue, HaONIOJCHHE, DKCIEPUMEHT), CIocO0aMu BBISBICHUS U
OILICHKH aHTPOIIOTEHHBIX U3MEHEHUI B PUPO/IE;

YMEHHUE BBIJEIATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHOTEOIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOWUIU3UPYIOIIETO, ABUXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT0 0TOOPa, aJUIOMATPUUECKOTO U CUMIATPUYECKOTO BUI000pa30BaHMs,
BIUSIHUAA ~ JBWXKYIIMX  CWJ  DBOJNIOIMKM  HAa  reHOGOHJ  TIOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpelie OOMTaHMs, YepeOBaHUS HaIllpaBICHUMN
ABOJIIOIINH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCHUCTEMAX;

YMEHHE YCTaHABIMBAaTh B3aMMOCBS3M MEXKIY IMPOILECCAMU SBOJIOINH,
JBIDKYIIIMMH CHJIAMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU DPA3JIMYHBIX SKOCHCTEM WU
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYUTEIbHBIE  TPHU3HAKK  KUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpelie OOuTaHMs, aOMOTHYECKUX U OMOTUYECKHUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBSI3€Ml  OpraHu3MOB B  COOOIIECTBaAX,
AHTPOITOTEHHBIX U3MEHEHUM B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE aPTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY /I J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMAaTHYECKUX TPYII, B3aUMOCBSI3M OPTAaHU3MOB U CPe/ibl OOUTaHUS, €IUHCTBA



YeJIOBEYECKUX pac, HEOOXOAMMOCTH COXpaHEHHsi MHOroo0pasusi BHUIOB U
HKOCHCTEM KaK YCJIOBUS COCYLIECTBOBAHUS MIPUPOJIBI U YEIOBEUYECTBA,

YMEHHE perath ONOJIOTUYECKUE 3a/1a4H, BBISIBISATH IPUUNHHO-CIICICTBCHHBIC
CBSI3U MEX/IY UCCIIETyeMbIMU OMOJIOTMYECKUMH TIPOIIECCAaMH | SBIICHUSMU, JA€TaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB,;

YMEHHUE BBIMOJIHATh JIA0OpAaTOpHBIE M MpaKTUYeCKHe paboThl, COOII0IAThH
npaBuiIa mpu paboTe ¢ yueOHBIM U Ta00PaTOPHBIM 000PYI0BaHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, MPOBEPITh HUX OKCHEPUMEHTAIbHBIMU
cpencTBamu, (GOpMYyIUpYs IeJb WCCICIOBAHMS, AaHAJIU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U I€NATh BBIBOJIBL;

yMEHHE Y4YacTBOBAaTh B y4E€OHO-HCCIIECIOBATEIHCKON paboOTe Mo OHMOJIOTHH,
HKOJIOTUU W MEIUIIUHE, MPOBOJAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIIATH  MOJIYYEHHbIE  pE3yJIbTaTbl Ha  YYEHUYECKHUX
KOH(epeHUUsIX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPHH O MPOUCXOXKICHUH KU3HU, YEIOBEKa
U 4YEIOBEYECKUX pac, O MPUUYMHAX, MOCIEJICTBUSIX U CHOco0ax MpeaoTBpaIIeHUs
ri100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp OyAyled MnpodeccuoHaNIbHOU
JeSTeIbHOCTH B 00J1aCTH OMOJIOTUH, KOJIOTUH, TIPUPOIOTIONH30BAHUS, MEIUIIUHBI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPHUM, CEIIbCKOTO XO3SCTBA, MHUINEBON
MPOMBIIIUICHHOCTH, YTIIyOJIATh TIO3HABATEIbHBI WMHTEpPEC, HAMpaBJICHHBIH Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOJOIIKEHUE
OMOJIOTUYECKOTO 00pa30oBaHUsl B OpPraHU3ALUSAX CPEAHEr0 MPOPEeCcCHOHAIBHOIO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uu¢posbie)
Ne i/m Kourpoabnsie IIpakTHyeckue
NMpOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 buonorus xak Hayka 1 0,5
CraproBast JuarHoCTUKa 1
2 JKuBbie cucTeMBI U X U3y4YCHHE 5
3 buonorus knetku 0.5 3
4 XuMH4YeCKask OpraHu3aus KIEeTKH 9 0,5 15
5 CtpoeHue 1 pyHKIIUH KIETKH 10 0,5 3,5 20
OOMeH BelleCTB U NPEeBpallleHUE SHEPTUU B
6 H peBpait P 10 05 3 12
KJIETKE
Hacnencrsennas nndopmanus u
7 JICTRCHIAA HHBOPMAL 9 05 3 5
peannzanus e€ B KIETKe
8 JKU3HEHHBIN IIMKIT KIIETKHA 6 0,5 1 4
Crpoenue 1 pyHKIMHM OpraHU3MOB 13 3 8
10 Pa3mHokeHMe 1 pa3BUTHE OPTraHU3MOB 9 1 9
['eHeTnka — Hayka 0 HacJI€ICTBEHHOCTH U
11 4 2 0.5 2
M3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 11 0,5 3,5 1
13 3aKOHOMEPHOCTH U3MEHUYMBOCTH 1 1
14 I'eneruka yenoBeka 0.5 2
15 Cenexuusi OpraHu3MoB 1 1
Htorosas koHTpoJbHas paboTa 1



16 ‘ BuorexHoorusa u cHHTETHYECKAST OMOIOTUSI 4 4
17 ‘ PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23 91




HNOYPOYHOE INTAHUPOBAHHUE

paborta Ne 1.

10 KJIACC
KognuecTBO YacoB
Ne Konrp Jlara
0J1b IMpakTnue
n/ Tema ypoka Bce usyuye DJIeKTPOHHBIe IM(PoBbIe 00pa3oBaTebHbIE Pecypchl
I ‘o HbIe cKHe st
padot padoThbI
bl
Bsenenue
buonorus xak
KOMILIEKCHAS
1 HayKa U KaK 1
JacTh
COBPEMEHHOTO
o01iecTBa
KHBLIC CyIIHOCTb KH3HU U CBOICTBA JKUBOTO
https://rutube.ru/video/6fbd09c8c8d90996a139ef247d5fc4a9/Ismxenne
2 CHCTEMBI U UX 1 N
. pacTeHui: TPONU3Mbl HACTUH
CBOICTBa ) .
https://yandex.ru/video/preview/13139399587001358557
YpoBHeBas
3 OpraHu3aIus 1 YpoBHU OpraHU3aLNY KU3HU
JKUBBLIX CUCTEM https://rutube.ru/video/78b2e99a76b4a4eb938a6311f0bc5dd8/
Metonasnl
UCCJIEI0BAHMS 1.11.TeopeTrueckue MeTo 61 Orooruu. MutrypoBckuii ['eopruii
4 JKUBBIX CHUCTEM 1 0,5 https://rutube.ru/video/17ac4eb52daefb1314c71ca 508c43fe0/ JIucel u
[IpakTuueckas KPOJIMKH, COCYIIECTBOBAHKE.aVi


https://rutube.ru/video/6fbd09c8c8d90996a139ef247d5fc4a9/%D0%94%D0%B2%D0%B8%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://yandex.ru/video/preview/13139399587001358557
https://rutube.ru/video/78b2e99a76b4a4eb938a6311f0bc5dd8/
https://rutube.ru/video/17ac4eb52daefb1314c71ca

«MeTtoasl
HCCIIEIOBAHUS
OMOJIOTHYECKUX
CHCTEM

CraproBas
JUAarHoCTHuKa

Hcropus
OTKPBITUS U
U3y4YeHUs
KJICTKH.
Knerounas
TEOpHs

Huronorus - Hayka o kietke. Kinetounas teopus.
https://yandex.ru/video/preview/13206554803694843379

Metonrnl
MOJIEKYJISIPHOM
Y KJIETOYHOU
OHoJI0rUH.
[IpakTuyeckas
pabota Ne 2
«3yyenune
METO/I0B
KJIIETOYHOH
Ouosoruu
(xpomatorpadu
A,
anexTpodopes,
muddepeHnuan
BHOE
HeHTpUdyrupo
BaHue, [11{P)»

0.5

10 knacc buonorus - Meroas! nutonorun. Knerounas teopus
https://yandex.ru/video/preview/10718867054698931626UeThipe
CPYIIIbI METOJIOB IUTOJIOTUHI
https://rutube.ru/video/ed5e576a5f6ef1c90415dd7151chbf972/
Xpomatorpadus u snekrpodopes | Lutomorus k EI'D | 'eopruii
Mumyposckuit Mcrounuk: https://travelhat.ru/video/mttvRVOLWdIE



https://yandex.ru/video/preview/10718867054698931626
https://rutube.ru/video/ed5e576a5f6ef1c90415dd7151cbf972/
https://travelhat.ru/video/mttvRVQLWdE

XUMHUYECKUN
COCTAaB KJIETKU

0O€eJIKOB

8 .
DJIeMEeHTapHbIN
COCTaB KIIETKU
MuHepanbHble
BElIECTBa I'uapodunsabie 1 ruAPo(OOHBIE BelIecTBa: MoYeMy Tak? |
9 KJIETKH, UX [uronorus k EI'D |
Ounoyoruyeckast https://yandex.ru/video/preview/8882624230260576118
pOJb
2.13. Ctpoenue u coiictBa MoHocaxapuos | Huronorus k EI'D |
Opranuueckue . . ] )
— I'eopruii MumrypoBckuii https://yandex.ru/video/preview/8
10 I 2937553624465 10272 YraeBoabl: MOHOCAXapUbl, JUCaXapHUIbl U
- MOJIMCaXapyuabl. }_Iaxoxcz[e_Hne B IIPHUpOJIE,
https://yandex.ru/video/preview/8003771520326273823
Oprameckie Jlunu et - XKupel. Ctpoenue, knaccupukanus u GyHKITUU
munuoB. Goconunuasl, Bocka,
11 ziii(c;i https://ya.ru/video/preview/7673672284872328347 OyHKIHH JIUTUIOB
N | Hutomorust k EITS | Feopmixi MunrypoBckuii
https://yandex.ru/video/preview/1470953578039107269
Opranmueckie Jlunuer - XKupsel. Ctpoenue, kinaccudukanus U GyHKITTH
BemecTRa JIUIHIOB. qDO_C(l)OJ‘II/IHI-/II[BI, BOCKa,
12 I https://ya.ru/video/preview/7673672284872328347 OyHKIIUHN TUITUI0B
eI | Hutonorust k EI'D | ['eopruii MuirypoBckuii
https://yandex.ru/video/preview/1470953578039107269
CBoiicTBa,
13 KJ1acCU(pUKanus Crpoenue u pyHKIUHU OEJIKOB.
U QYHKIHH https://yandex.ru/video/preview/1110882294222957896



https://yandex.ru/video/preview/8882624230260576118
https://yandex.ru/video/preview/8
https://yandex.ru/video/preview/8003771520326273823
https://ya.ru/video/preview/7673672284872328347
https://yandex.ru/video/preview/1470953578039107269
https://ya.ru/video/preview/7673672284872328347
https://yandex.ru/video/preview/1470953578039107269
https://yandex.ru/video/preview/1110882294222957896

14

15

16

17

18

HyxnenHnoseie
kuciotel. JJHK 1
u PHK

IIpaxTnueckas
pabora Ne 3.
CpaBHeHmne
JIHK u PHK.

Turmbl KIETOK.
[ToBepxXHOCTHBI
U anmapar
KIJIETKU
Jnarsoctrueck
ast pabora Ne 1
XUMHUYECKUI
COCTaB KJIETKH

AKTHUBHBIN
TPaHCIIOPT
[IpakTnueckas
pabota Ne 5.

JHK. ITonsarue crpykrypsl JJHK. Hykneorn bt
https://yandex.ru/video/preview/16418538602417902982 2.22.
Crpoenue nykneorunoB, PHK u JIHK | {utonorus k EI'D |
I'eopruiit MuirypoBckuit
https://yandex.ru/video/preview/1613003170108162098

PHK: ctpoenue, Buasl, pynkuuu, otnuuus ot JJHK | 6unonorus
https://ya.ru/video/preview/14009589204068049540 2.23. Buast PHK u
¢yHkunu HyKi1enHoBbIX kucaoT | Huronorus k EI'D | ['eopruii
https://yandex.ru/video/preview/5801034182561125784

AT® (anenozuntpudocdar, unu ageHo3uHTpUdochopHas
KHCIIoTa) https://ya.ru/video/preview/1887365110926099198 2.24.
AT®: kak on padoraet | Hutonorus k EI'D | ['eopruii
Mummyposckuit https://yandex.ru/video/preview/5642476003022148149
[Hutonorus 1. Yuumcs pemate 3aga4u
https://dzen.ru/video/watch/643cf1d0b4206372d4823806?f=d2d (IHK)

Kierounas memOpaHna
https://yandex.ru/video/preview/49892484496795087902.9. Ocmoc,
Typrop, mnazmonu3 | Luromorus xk EI'D | I'eopruii [1accuBHbIit

TpaHcnopT 4epe3 memOpansl | [{lutonorus k EI'D | ['eopruit
MuiirypoBcKkuit
https://yandex.ru/video/preview/13065463154367940776 AKTHBHBIN
TPaHCIIOPT
https://rutube.ru/video/21e03c3d542aa3bc59e85300b3d550ad/
JIBMyKeHHEe UTOTIIa3MBbl
https://yandex.ru/video/preview/9849216022510757170

AKTHUBHBIN TPAHCIIOPT
https://rutube.ru/video/21e03c3d542aa3bc59e85300b3d550ad/
DK3011TO3, DHAOLMTO3 ['eopruii MHUIILy OJIBCKUMA.



https://yandex.ru/video/preview/16418538602417902982
https://yandex.ru/video/preview/1613003170108162098
https://ya.ru/video/preview/14009589204068049540
https://yandex.ru/video/preview/5801034182561125784
https://ya.ru/video/preview/1887365110926099198
https://yandex.ru/video/preview/5642476003022148149
https://dzen.ru/video/watch/643cf1d0b4206372d4823806?f=d2d
https://yandex.ru/video/preview/49892484496795087902.9
https://yandex.ru/video/preview/13065463154367940776
https://rutube.ru/video/21e03c3d542aa3bc59e85300b3d550ad/
https://yandex.ru/video/preview/9849216022510757170
https://rutube.ru/video/21e03c3d542aa3bc59e85300b3d550ad/

19

20

21

22

Bunn:
MeMOpaHHOTO
TpaHCcIopTa

JlaboparopHas
pabota Nel.
Uccnenosanue
T1a3MOJIu3a U
JETIa3MOIH3a
KJIICTKH.

OnHomMeMOpaHH

BbIC OpraHOU /bl
KIJICTKH.

[TonyaBTOHOMH
bI€ OPTaHOU/IbI
KJIETKH:
MUTOXOHIPHH,
TUTACTUIBL.
JlaboparopHas
pabota Ne2
Tune! macTun

2.9. OcmMmoc, Typrop, mazmonus | Lutonorus k EI'D | I'eopruit

MunrypoBckuit
https://yandex.ru/video/preview/16962562515459452244

2.35. DuponnazMarudeckas cetb (petukyiayMm) | Llutonorus x EI'D |
I'eopruii MunrypoBckuii
https://yandex.ru/video/preview/14171047169294146771

Anmapart ['oib1K1, TU30COMBI
https://yandex.ru/video/preview/6508076722376920472 KomIuiekc
IN'onsmxu, mu3ocomsr 003
https://yandex.ru/video/preview/1814096482332530838 2.37.
[Tepokcucomsl u Bakyounu | Luronorus k EI'D | ['eopruii
MuiypoBckuit
https://yandex.ru/video/preview/13969340734972914027

2.33. Mutoxouapuu | Hutonorus k EI'D | I'eopruit MuirypoBckuit
https://yandex.ru/video/preview/17841379112327103083 2.34.
XJIOpOIUIACTHI, XPOMOIUTACTHI U JeHkortacTel | Llutonorus k EI'D |

I'eopruit MuirypoBckuii
https://yandex.ru/video/preview/146261927076194518/

2.52. Tlouemy xJIOpO(HILT 3€JCHBIH, a KAPOTUHOUIBI JKENThIE?.
MuiypoBckuit
https://rutube.ru/video/3a904e847a0add5bbe807f44f5f38e0b/



https://yandex.ru/video/preview/16962562515459452244
https://yandex.ru/video/preview/14171047169294146771
https://yandex.ru/video/preview/6508076722376920472
https://yandex.ru/video/preview/1814096482332530838
https://yandex.ru/video/preview/13969340734972914027
https://yandex.ru/video/preview/17841379112327103083
https://yandex.ru/video/preview/146261927076194518/
https://rutube.ru/video/3a904e847a0add5bbe807f44f5f38e0b/

Hemem6panubt

2,38.Pubocomsl. I'eopruit MunrypoBckuii
https://yandex.ru/video/preview/14416363142875330333 2.40.

23 € OpraHOMIbI
- [TpomexxyTounble puaMeHThl 1 MUKpoduiaameHTs | [Llutonorus k
EI'D | https://yandex.ru/video/preview/4812683724223237949
Crpocue u 2.32. CTpOGHI/IUe u ¢pynkuuu sapa | Huronorus x EI'D | I'eopruit
24 A MurrypoBckuit
https://rutube.ru/video/bcd87f7ca032ce346341ff6640039822/
IIpakTnueckas
pabota Ne 6.
«M3yuenne BHyTpeHHss )KU3HB KIETKU
CTPOEHUSA https://yandex.ru/video/preview/10666452665933981474 CtpoeHue
KJIIETOK PacTUTENbHOU KIIETKU
25 OJITHOKJIETOYHBI 0,5 https://yandex.ru/video/preview/18419985653612642513
X )KUBOTHBIX» buonornueckas anumanusi. CTpoeHue KIETKU.
CpaBHuTenbHas https://yandex.ru/video/preview/3019971659292719860 (oOwruii 0630p
XapaKkTEPUCTUK pacTuTenabHas ¥ )KUBOTHASI KIIETKA)
a KJIETOK
3yKapuoT.
IIpokapuornue
CKasl KJIeTKa
IIpaxTnueckas
pabota Ne 7. 2.42. CpaBHEHHE KIETOK dyKapuoT  npokapuot | [luTomorus k
26 CpaBHenue 0.5 EI'D | I'eopruit
AYKApUOTHUYECK https://yandex.ru/video/preview/11904024456543825728
ol u
MIPOKAPUOTHYEC

KOU KJIETKU



https://yandex.ru/video/preview/14416363142875330333
https://yandex.ru/video/preview/4812683724223237949
https://rutube.ru/video/bcd87f7ca032ce346341ff664b039822/
https://yandex.ru/video/preview/10666452665933981474
https://yandex.ru/video/preview/18419985653612642513
https://yandex.ru/video/preview/3019971659292719860
https://yandex.ru/video/preview/11904024456543825728

27

28

29

AccuMunanus
u
JMCCUMHIISALINS
— IIBE
CTOPOHBI
MeTaboIu3Ma.
Twuner oOMeHa
BEIIIECTB
Jnarnoctuueck
ast pabora Ne 2
"CtpoeHnue
KJIeTKHU" .

DepMEeHTaTUBH
bII XapakTep
peaxkuun
KJIETOYHOTO
MeTabonu3ma.
benku
AKTUBATOPHI U
WHTHOUTOPBI.

JlaGopatopHas

pabota Ne 3.
N3yuenue
(dbepMeHTaTUBH

oro 1
pacuierieHus
nepoKcuIa

BOJIOpOJIa B
pacTUTEIBHBIX

2.46. Metabonu3M: kiaroueBble onpeaenenus | Liuromorus x EI'D |

['eopruit MunrypoBckuii

https://yandex.ru/video/preview/12887130623304891140

Karanutuueckoe neiicTBUe KaTajia3bl Ha IEPOKCU]] BOJOPOIa
https://ya.ru/video/preview/10705699141199344346


https://yandex.ru/video/preview/12887130623304891140

" ) KUBOTHBIX

KIIETKaX
ABTOTpO(DHBIH
TUI 0OMeHa HccnenoBanue GpakTopoB BIUAIOMIMX HA MPOLECC POTOCHUHTE3A
BCILIECTB https://yandex.ru/video/preview/16224665915786 64145 BuyTtpeHnnee
[pakTuaeckas CTPOEHHE JIUCTA
30 pabora Ne 8. 1 https://yandex.ru/video/preview/11113619302512508679
HccnenoBanue HccnenoBanue (GakTopoB BIUSIONIMX Ha Mpolecc POTOCHHTE3a
(bakTopoB https://yandex.ru/video/preview/1622466591578664145 CniekTp 1J1st
BIIMSIONINX Ha ¢dorocunTe3a. Harmsanblii SKCiepuMeHT
nporecc https://yandex.ru/video/preview/9185561668073959912
¢dorocunresa"
CoObbiTus
31 CBETOBOM (ha3bl Hutonorus k EI'D | ['eopruit MumrypoBckuit
¢dotocuHTE3a https://yandex.ru/video/preview/8343554731392752721
dotocuHTeE3a
Temmosas dasa 2.53. PevaKLII/II/I TeMHOBovﬁ ¢a3bl porocunresa | Liuronorus xk EI'D |
32 I'eopruiit MunrypoBckuii
dborocuHTE3a ) )
https://yandex.ru/video/preview/5672197557709347621
XeMOCHHTE3.
[TpakTnueckas
padora Ne 9. YepHble KyPUIbIIUKI
33 «CpasHetine 05 https://yangex.ru/video/preview/9436173396352397285
MIPOILIECCOB
dboTocuHTE3a U
XEMOCUHTE3a»
Kara6onuzm. 10 kmacc - DHepreTnuecKknii OOMEH B KJIIETKE
34 AHa’poOHbIE https://yandex.ru/video/preview/6721441272636634068 2.50. [Tpuunna

OpTraHHU3MBI.

0o B MbIIIax nocie TpeHupoBku | Luronorus k EI'D | ['eopruit


https://yandex.ru/video/preview/16224665915786
https://yandex.ru/video/preview/11113619302512508679
https://yandex.ru/video/preview/1622466591578664145
https://yandex.ru/video/preview/9185561668073959912
https://yandex.ru/video/preview/8343554731392752721
https://yandex.ru/video/preview/5672197557709347621
https://yandex.ru/video/preview/9436173396352397285
https://yandex.ru/video/preview/6721441272636634068

35

Bunn:
OpOXKEHUSI.

AspoOHBIE
OpPraHU3MBI.
OTansl
YHEPreTHYECKO
ro ooMeHa

https://yandex.ru/video/preview/2399116955402250924
https://rutube.ru/video/302f89beeacab47f9835b2ecbbb857bc/2.47.
Kara6omusm. IloaroroBuTenbHbIM 3Tan 1 OECKUCIOPOIHBIH

2.48. Karabonu3m: kucimopoaasiii otarn | [{uronorus k EI'D |

I'eopruiit MuirypoBckuit
https://yandex.ru/video/preview/8211913143900156766

36

37

DOHeprus
MeMOPaHHOTO
rpagueHTa
IIPOTOHOB.
Cunre3 ATO:
pabora
MPOTOHHOM
AT®-cuHTa3sl
IIpaxTnueckas
pabota Ne 10.
CpaBHenue
JIBIXaHUS U
OpoXKeHUSI.

Peaxkun
MaTpPUYHOTO
CHHTE3a
Jnarsoctrueck
ast pabora Ne 3
IInactuueckuit
u
SHEPreTUYECKU

0.5

0.5

LenTpanbHas 1orma MOJEKYJISIpHOW OHOJIOTUU
https://rutube.ru/video/65adbd373573ca973f18b5cf067a982d/



https://yandex.ru/video/preview/2399116955402250924
https://rutube.ru/video/302f89beeaea647f9835b2ecbbb857bc/2.47
https://yandex.ru/video/preview/8211913143900156766
https://rutube.ru/video/65adbd373573ca973f18b5cf067a982d/
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39

40

41

42

it oOMeH B
KIIETKE
Tpanckpunuus
— MaTpHUYHBII
cunte3 PHK

KonupoBanue
aMHUHOKHUCIIOT.
Ponw pubocom
B OMOCHHTE3E

Oerka

Tpancnsauus u
€€ JTanbl

MonekynsipHbie
MEXaHU3MBbI
AKCIPECCUHU
TEHOB Y
SYKapHoT U
MIPOKAPHOT
[IpakTrueckas
paborta Ne 11.
Pemenune 3agau
Ha CUHTE3
Oenka

Bupycsl —
BHEKJICTOYHBIC
(hOpPMBI KU3HH
U O0NHUraTHBIS
napasuThl.
IIpakTnueckas

0.5

0.5

2.61. Tpanckpunuus u npoueccunr PHK | Hurtonorus k EI'D |

I'eopruit MuirypoBckuii
https://rutube.ru/video/65adbd373573ca973f18b5cf067a982d

Buocunres 6enkoB. ['eHeTHUECKUI KO ¥ MATPUUHBIA TPUHIIHIL
OnocuHTe3a OEIKOB
/https://yandex.ru/video/preview/1460497638211691493

Kak pemats 3a1aun Ha cuHTE3
Oenkahttps://rutube.ru/video/b699731¢52d246092c39a2b55523f6e9/

2.67. Kax pemrats 3amanus 28 (C6) na Bupycuyto PHK | Llutonorus

k EI'D | ['eopruit
https://yandex.ru/video/preview/11944874639342078240



https://rutube.ru/video/65adbd373573ca973f18b5cf067a982d
https://yandex.ru/video/preview/1460497638211691493
https://rutube.ru/video/b699731c52d246092c39a2b55523f6e9/
https://yandex.ru/video/preview/11944874639342078240

43

44

45

pabota Ne 12.
«Co3nanue
MOJIeTTN
BHpyca"

BupycHsie
3a00JsieBaHUA
YeJI0BeKa,
JKUBOTHBIX,
pacTeHuit
IIpaxTnueckas
pabora Ne 13.
"Pemenne
3a/1a4 Ha
0o0paTHy10
TPAHCKPUIILIHIO
Hanotexnosor
Uy B Ouosoruu
1 MEJUIMHE

JKusHenHbIi
IIMKJT KJIETKU
Jnarsoctrueck
ast pabora Ne 4.
buocuntes
Oenka

0.5

0.5

Buneoypok "XKuzHeHHBIN LUK KIeTOK. MUTO3
https://yandex.ru/video/preview/2516617974680880465

46

MarpuuHblii
cunre3 JIHK

2.58. Monenu permmkanuu JJHK | [lutonorus x ET'D | 'eopruit

MuiirypoBcKuit

https://yandex.ru/video/preview/13134316656165001612



https://yandex.ru/video/preview/2516617974680880465
https://yandex.ru/video/preview/13134316656165001612

47

XPpOMOCOMBI.
JlaGopaTopHas
pabora Ne 4
«3yyenune
XpOMOCOM Ha
TOTOBBIX
MUKpoIpenapar
ax»

0.5

Kak mopHHUMaTh XpOMOCOMHBIE HAOOPBI
https://yandex.ru/video/preview/8621192169453479889

48

49

50

Jenenue
KJIETKH —
MHTO3

Turbl KIETOK.
Kapuokunes u
LUTOKUHE3.
JlaboparopHnas
pabota No
S«Habmonenue
MHUTO3a B
KJIETKax
KOHYHKA
KOpEIIIKa JTyKa
(Ha TOTOBBIX
MUKpoIpenapar
ax)»
Perynsiuus
JKU3HEHHOTO
LUKJIAa KJIETOK
[TpakTnueckas
pabota Ne 14.

0.5

0.5

Murto3 - AeneHne KJIETKH | CaMO€ MPOCTOE OOBSICHEHNUE — KOTIUS
https://yandex.ru/video/preview/17207627305219794496



https://yandex.ru/video/preview/8621192169453479889
https://yandex.ru/video/preview/17207627305219794496

51

52

53

54

Permenue 3agau
Ha CTaIuu
MHTO3a

Opranusm Kak
€MHOE 11eJI0e
Jnarnoctrueck
ast pabora Ne 5
KuzHeHHbIi
IIUKJT KIETKU

Tkanu
pacTeHuil.
JlaGopatopHas
pabora Ne 6
H3yuenue
TKaHEu
pacTeHUIN

Txanun
YKUBOTHBIX U
YeJIoBeKa.
JlabopaTopHas
pabota Ne 7
«3yuenue
TKaHel
YKUBOTHBIX)»

Opransl.
Cucremsl
OpraHoB.
JlaGopaTopHas
pabota Ne 8

0.5



55

56

57

58

59

60

61

«3yuenue
OpraHoB
I[BETKOBOTO
pacTeHus»

Omnopa Tena
OpraHU3MOB

IIutanne
OpTraHU3MOB

ITuranme
ITO3BOHOYHBIX
JKUBOTHBIX.
[TumeBapuTens
Has cHUcTeMa
YyeJoBeKa

Jpixanue
MMO3BOHOYHBIX
KUBOTHBIX U
YyesjoBeKa

KpoBenocHas
cuctema
MO3BOHOYHBIX
JKUBOTHBIX U
YyeJioBeKa

Brinenenue y
OpraHU3MOB
Tpancnopr
BEILIECTB Y
pacteHui

https://yandex.ru/video/preview/8696409190668602186Ckernet
yenoseka st EI'D / buonorus 6e3 H20! / Knaccudukanus kocreit

u 3D-monenn

DBOJIIOIMS MUIIEBAPUTEIBHON U KPOBEHOCHOM CUCTEMBI Y
JKAUBOTHEIX https://yandex.ru/video/preview/1755952621098484813

O0630p numeBapuTenbHON cucteMbl B 3 [] aTiace.
https://yandex.ru/video/preview/16692173513101959004

OpraHbl AbIXaHUS U
razooomMmenhttps://yandex.ru/video/preview/12831863041162877358

DBOJTIOLMS MTUIIEBAPUTEIILHON U KPOBEHOCHOM CUCTEMBI Y
JKUBOTHEIX https://yandex.ru/video/preview/1755952621098484813

3BOJ’IIOIII/I$I OpFaHOB BBIACJICHUS y JKHUBOTHBIX
https://yandex.ru/video/preview/17646695261998450891

2 MoTOK "ApPXUTEKTypa MPOBOISAIIUX CUCTEM IIBETKOBBIX
pactenuit" https://workprogram.edsoo.ru/work-programs/4945453



https://yandex.ru/video/preview/8696409190668602186%D0%A1%D0%BA%D0%B5%D0%BB%D0%B5%D1%82
https://yandex.ru/video/preview/1755952621098484813
https://yandex.ru/video/preview/16692173513101959004
https://yandex.ru/video/preview/12831863041162877358
https://yandex.ru/video/preview/1755952621098484813
https://yandex.ru/video/preview/17646695261998450891
https://workprogram.edsoo.ru/work-programs/4945453

NmmyHHast

62 cuctema MMMyHHast cucTemMa 4ejoBeka
YyeJioBeKa
I'ymopasibHas
peryJIsus 1
63 OHJIOKPUHHAS JI.38 | PABAPAXVMMOCTDH U PETYJIALINA Y OPTAHU3MOB |
cuctema OBIIIASA BUOJIOT'UA EI'D
JKUBOTHBIX U
YyeJioBeKa
Dopmsl
64 pASMHOKEHHS Dopmbl Pa3MHOEHHA OPraHH3MOB. buonorus 10 xnacc
https://yandex.ru/video/preview/7085351952655557086
OpTaHU3MOB
pox Ne 33 "CtpoeHue nonoBbIxX KieTok. Omio10TBOPEHHE.
[Tonooe
65 pasMHOKEHHE Omnpenenenue nosna"
https://yandex.ru/video/preview/2482996100621025282
2.74. buonorudeckuii CMbICI MUTO3a U Meio3a | Llutonorus k EI'D
66 Meiio3 | Teopruii MunrypoBckuii2.76. buonorndeckuii cMbICI
kpoccunroBepa | Lluronorus k EI'D | ['eopruit MunrypoBckuii
I'ameTorenes.
OG6pa3oBaHue u
67 pasiTIe l'amerorenes u OTIOZI0TBOPEHHE
https://yandex.ru/video/preview/14616040426569145260
MOJIOBBIX
KJIETOK.
NuauBuayansHO
68 € pa3BUTHE 4.1. Ipo6nenue u Buasl 6mactyn | Luronorus k ET'D | ['eopruit
OpraHu3MOB — MumrypoBckuit https://yandex.ru/video/preview/4438357438519784596

OHTOI'CHE3



https://yandex.ru/video/preview/7085351952655557086
https://yandex.ru/video/preview/2482996100621025282
https://yandex.ru/video/preview/14616040426569145260
https://yandex.ru/video/preview/4438357438519784596
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70

71

72

3akinanka
OpraHOB U
TKaHEeH 13
3apO/IbIIIEBHIX
JINCTKOB

PasmHoOxeHue 1
pasBuTHE
pacTeHUHN.
JlaGopaTopHas
pabota
9.«Ctpoenue
OpraHoB
Pa3MHOXKEHUs
BBICIIIAX
pacTeHumn»

JIBoiHOE
OTUIOZIOTBOPEHNE
LBETKOBBIX
pacTeHui
[IpakTuueckas
pabota Ne 15.
"Pemenue 3amau
Ha JIBOMHOE
OTUIOZIOTBOPEHNUE

Poct u pazButue
KUBOTHBIX.
[TocTambOproHan
bHOE Pa3BUTHE

0.5

0.5

3apoapiihttps://rutube.ru/video/cbh2c2fdbb80cf8blabaafbdeb9257565/

JIBOIHOE OIJIOTOTBOPEHUE LIBETKOBBIX PACTEHUN
https://yandex.ru/video/preview/5275984209073259938 (COBETCKHIA
bubpM)

WnpuBunyansHoe pa3zsuthe. IlocTaMOproHaIbHbIN TEpHO.
Buneoypok no



https://rutube.ru/video/cb2c2fdbb80cf8b1a5aaf5deb9257565/
https://yandex.ru/video/preview/5275984209073259938

73

74

Hcropus
CTaHOBJICHUS U
pa3BUTHA
TeHETHKH KaK
HayKH
Jlnaraoctuyecka
s pabora Ne 6
PasmHoOxeHune u
pa3BuTHE

OcHoOBHbIE
MOHATHUS U
CUMBOJTBI
TCHETUKID)
JlaGopaTopHas
pabota Ne 10.
Jpozodura kak
00BEKT
TCHETHYECKUX
HCCJICIOBAHUM.

0.5

0.5

JI.1. VicTopust cTaHOBIJIEHUS U Pa3BUTHSI T€HETUKHU.
https://rutube.ru/video/85505alecd1bf4d7e7c0c7d53078addb/https://work
program.edsoo.ru/work-programs/4945453

75

76

3aKOHOMEPHOCTH
Hacleq0BaHUs
MIPU3HAKOB.
Momnorubpuanoe
CKpelIMBaHue.

AHanuzupytoliee
CKpElLIMBaHUE.
Henonnoe
JTIOMUHUPOBAHMUS.
[IpakTueckas

0.5



https://rutube.ru/video/85505a1ecd1bf4d7e7c0c7d53078addb/https:/workprogram.edsoo.ru/work-programs/4945453
https://rutube.ru/video/85505a1ecd1bf4d7e7c0c7d53078addb/https:/workprogram.edsoo.ru/work-programs/4945453

77

78

79

80

81

82

pabora Ne 16.
"Pemenue 3amau
Ha
MOHOTHOPHUIHOE
cKkpenuBanue”

JurubpuaHoe
CKpEIIIUBaHUE.
IMuTonoruyeckue
OCHOBBI
TUTHOPUIHOTO
CKpEIIMBaHUS
IIpakTueckas
pabora Ne 17.
Pemenue 3aga Ha
JTUTHOPUTHOE
CKpEILIUBaHUE

CueruieHHOE
HaCJICJOBaHUE
MIPU3HAKOB
XpOoMOCOMHast
TEOpHUst
[IpakTrnueckas
pabota Ne 18.
Pemenune 3amaq
Ha CICIUICHHOE
HACJIeIOBaHUE
I'eneTnka mona

BzanmogeiictBue
AJIJICJIIBHBIX

0.5

0.5

0.5

JI.10 | MHOXECTBEHHOE JJEMCTBUE 1
B3AVMO/IEVICTBUE I'EHOB | TEHETHKA




83

84

85

86

TE€HOB
IIpakTryeckas
paborta Ne 19.
«Pemenue 3anau
Ha CLEIJICHHOE C
0JIOM
HacnenoBaHue"

BzaumopeiictBue
HeaJlJIETLHBIX
renoB I'enotun
Kak ILICJI0CTHAs
cHcTeMa

KonTponbhas
pabota Ne 1.
OcHoBHbIE
3aKOHOMEPHOCTH

HACJIEICTBEHH
OCTH

N3meHunBOCTH
MIPU3HAKOB.
Bunrnl
W3MEHYUBOCTH
BapuannonHsIii
pan u
BapHallMOHHAs
KpHUBasl.
JlaGopaTopHas
pabota Ne 11.

JL.13 | MOANDOUKAILITMOHHA S USMEHUMBOCTH |
I'EHETHKA | OBIIIASA
https://yandex.ru/video/preview/10546296327186829735



https://yandex.ru/video/preview/10546296327186829735

«HccnenoBanne
3aKOHOMEPHOCTE
71
MOAU(PHUKAITMIOHH
ol
W3MEHYUBOCTH.
[Toctpoenue
BapUAIIMOHHOTO
psana u
BapHalMOHHON
KpPHUBOI»

87

88

89

90

T'enmoTunmueckas
M3MEHYUBOCTD.
KomMOunatusHas
H3MEHYUBOCTh

MyTranuonHnas
N3MEHYUBOCTD.

3aKOHOMEPHOCTH
MYTallMOHHOTO
npouecca. 1
DOnUreHeTuka u
AMUTCHOMHUKA

I'eneTuxa

YyeJIoBEKa.

IIpakTrueckas

pabota Ne 20. 1 0.5
«CocraBleHHe U

aHaanu3

POIOCIOBHOI

JI.18 | METObI U3YUEHU A '’EHETUKHN YEJIOBEKA |

I'EHETHKA | OBIIIAS BUOJIOT A
https://ya.ru/video/preview/2924503329500126203



https://ya.ru/video/preview/2924503329500126203

91

92

93

94

MeTtoap!
MEIULIMHCKON
T€HETUKH

3HayeHune
MEIUITTHCKOMN
T€HETHUKH B
MpeA0TBpaIEHN
U U JIEYEHUHU
FeHETUYECKHUX
3a00/1€BaHUH
yeJa0BeKa

OcHOBHBIE
MOHSATHUS
CEJNEKIUH.
JlaGoparopHas
pabora Ne 12.
«3yueHune
COPTOB
KYJIbTYPHBIX
pacteHuit u
opoJI
JIOMAIITHUX
KUBOTHBIX)»

Metonsl
CEJIEKIINOHHON
paboThI.
[IpakTnueckas
pabora Ne 21.

0.5

0.5

J1.20 | BHAYEHUWE 'EHETUKU JJJI1 MEJJUIIVUHBI |
I'EHETHUKA | OBIIIAA
https://ya.ru/video/preview/14186498120509226746

OcHoBbl ceneknuu. buonorus (0T00p B CENEKIMHU PACTEHUI)
https://ya.ru/video/preview/16805986844777194231



https://ya.ru/video/preview/14186498120509226746
https://ya.ru/video/preview/16805986844777194231
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96

97

98

99

100

101

[IpuBHBKa
pacTeHuit

JlocTKeHus
CCJICKIINU
pacTeHuit u
JKNUBOTHBIX»

Hrorosas
KOHTpPOJIbHAS
pabota

Anxamms u
KOppeKUus
pe3yabTaToOB
buorexHomorus
Kak HayKa u
oTpacib
MPOU3BOJICTBA
XpoOMOCOMHas 1
reHHast
WHXXEHEpUs

OcHOBHBIC
HarpaBJICHUS
CUHTETHYECCKOU
ouoJioruun

MenaumHCcKHE
OHMOTEXHOJIOTHH

CexBeHUpOBaHUE
JAHK. Metoibt
TCHOMHUKH,

10-xnacc | buonorus | MonekynspHas ouosorus. ['ennas

UHXeHepus. buotexHonorus
https://yandex.ru/video/preview/742421759624603074

A 4to ceifuac MoxeT OuoTexHonorua? 1o npocto dpaHTacTuka!
10.10.2020
https://yandex.ru/video/preview/4108362407880335929

BI/IOTQXHOJIOFI/II/I B MCIHUIIUHC: KaK yquLIe I/ICHOHLSYIOT
OHOTEXHOJIOTHUH IS CO3IaHUSL
https://yandex.ru/video/preview/4929382887836949707

I'eHBI 1 TeHOM 4eloBeKa
https://rutube.ru/video/f6a04d3397045ca5302a70d2cbb30b12/



https://yandex.ru/video/preview/742421759624603074
https://yandex.ru/video/preview/4108362407880335929
https://yandex.ru/video/preview/4929382887836949707
https://rutube.ru/video/f6a04d3397045ca5302a70d2cbb30b12/

TPAHCKPUIITOMUK
U, IPOTEOMUKHI
[ToBTOpEHME,

00001I€eHue,
CUCTEMAaTH3aIns

102

3HAHUI
OBIIEE
KOJIMYECTBO
YACOB IIO
I[TPOI'PAMME

102 6 19.5



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

1.buonorusi. buonorudeckre CUCTEMBI M MPOLIECCHI; yriryOiaeHHoe o0yueHue, 10
kiacc/ Tepemor A.B., [TerpocoBa P.A. O61iecTBO ¢ orpaHUYE€HHON
otBeTcTBeHHOCThIO « MOl MHEMO3HA».

2.buonorusa.10 knacc : yaeOHUK 111 00111e00pa30BaTeNIbHBIX OPTaHU3AIUI:
6a3oBbIii ypoBeHb. /[B.B. [laceunuk u ap.]: [lox pea. B.B. Ilaceunuka. - 2-¢
uznanue. - M.: [Ipoceemenue, 2020. - 223c¢. - (JIuaus Ku3HNM).

3.EI'D. buonorus: Tunosklie s3x3aMeHanronHbie BapuaHThl:30 BapuanTos/Ilon

pen. B.C. Poxmnoga, - Mocksa: U3narensctBo "HanmnonansHoe o6pa3oBanue”,
2024, 368 c.

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

1.buosnorus: Yue6noe nocodue: [Ipaktuxym 10-11 kmaccel, yriyOaeHHbIN
yposenb/ I'.M. JIpimmuii, O.B. Cabnuna, JI.B. Beiconkas u [1p.]. — 5-¢ uzm. —
Mocksa ITpocsemenue, 2023. — 159 c.

buonorus. 10-11 kmaccsl. COOpHUK 3a7a4 ¥ yIPaKHEHUH. YTITyOJICHHBINA YPOBEHD.
®I'OC. dembsaakoB, EBrennit Hukonaesud. buomorus. 10-11-e [knaccoi]:
yTIyOJIEHHBIN YPOBEHB: COOPHUK 3a1a4 U yIIPaXHEHUN: yIeOHOE TTocoOue s
obmeo6pazoBarenbHbIx opranu3anuii / E.H. JlembsinoBa, A.H. Co6ones. — 3-¢ u3.
— Mocksa: [Ipocsemenue, 2021. — 159 c.

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCHBI U PECYPCBI CETHU
HUHTEPHET
2.Karanor 3aganuii no EI'D — buonorus. Pexxum goctyna:

https://3.shkolkovo.online/catalog?Subjectld=12

3.ITerynun, O. B. 500 3aga4d mo o6mieit 6uonoruu ¢ pemeHusMu [ TekcT]: cOOpHUK
3ananuii /O. B. [lerynun. — Kemeposo: U3a-so KPUIIKulIPO, 2022.
https://science.apkpro.ru/uploads/docs_files/docs_621dda30b4ach9.06063098 993
_file.pdf

4.CBOPHUK 3AJIAY C PEIIIEHUSAMMU IO OBIIEN BUOJIOT U
YdeOHoe mocodue JiIs ciymaTenel (hakyabTeTa JOBY30BCKOW MOATOTOBKHU/ [

H.A.O0yxoBa u np. |: [Tox penakuueii B.W. I'omy6roBa. Kpacnomap — 2017.
Pexum nocryna:
https://docs.yandex.ru/docs/view?tm=1726200128&tld=ru&lang=ru&name=zadac



https://docs.yandex.ru/docs/view?tm=1726200128&tld=ru&lang=ru&name=zadachi%202017.pdf&text=решение%20задач%20по%20общей%20биологии&url=https%3A%2F%2Fwww.ksma.ru%2Fcms%2Ffiles%2Fzadachi%25202017.pdf&lr=14&mime=pdf&l10n=ru&sign=cadd630d43eeba8fdfd581e93f1ca568&keyno=0&serpParams=tm%3D1726200128%26tld%3Dru%26lang%3Dru%26name%3Dzadachi%25202017.pdf%26text%3D%25D1%2580%25D0%25B5%25D1%2588%25D0%25B5%25D0%25BD%25D0%25B8%25D0%25B5%2B%25D0%25B7%25D0%25B0%25D0%25B4%25D0%25B0%25D1%2587%2B%25D0%25BF%25D0%25BE%2B%25D0%25BE%25D0%25B1%25D1%2589%25D0%25B5%25D0%25B9%2B%25D0%25B1%25D0%25B8%25D0%25BE%25D0%25BB%25D0%25BE%25D0%25B3%25D0%25B8%25D0%25B8%26url%3Dhttps%253A%2F%2Fwww.ksma.ru%2Fcms%2Ffiles%2Fzadachi%2525202017.pdf%26lr%3D14%26mime%3Dpdf%26l10n%3Dru%26sign%3Dcadd630d43eeba8fdfd581e93f1ca568%26keyno%3D0

hi1%202017.pdf&text=pemmenne%203a1a14%20m10%20001me1i%200uomornu&url=ht
tps%3A%2F%2Fwww.ksma.ru%2Fcms%2Ffiles%2Fzadachi%25202017.pdf&Ir=
14&mime=pdf&I110n=ru&sign=cadd630d43eeba8fdfd581e93f1ca568&keyno=0&
serpParams=tm%3D1726200128%26t1d%3Dru%26lang%3Dru%26name%3Dzada
chi%25202017.pdf%26text%3D%25D1%2580%25D0%25B5%25D1%2588%25
D0%25B5%25D0%25BD%25D0%25B8%25D0%25B5%2B%25D0%25B7%25D
0%25B0%25D0%25B4%25D0%25B0%25D1%2587%2B%25D0%25BF%25D0
%25BE%2B%25D0%25BE%25D0%25B1%25D1%2589%25D0%25B5%25D0%
25B9%2B%25D0%25B1%25D0%25B8%25D0%25BE%25D0%25BB%25D0%2
5BE%25D0%25B3%25D0%25B8%25D0%25B8%26url%3Dhttps%253A%2F%2
Fwww.ksma.ru%2Fcms%2Ffiles%2Fzadachi%2525202017.pdf%261r%3D14%26
mMime%3Dpdf%26110n%3Dru%26sign%3Dcadd630d43eeba8fdfd581e93f1ca568
%26keyno%3D0

5.Studarium, nyuias onnaiin moaroroska Kk EI'D mo Ononorun u xumuu. Pexum
nocryma: https://ru.pinterest.com/pin/studarium--719309371726180309/
6. ®enepanpHasg paboyast mporpamma buonorus (yriryOneHHbl ypoBeHs), (s 10-

11 xmaccoB oOpa3oBaTenbHbIX opranu3amuii). Mocksa, 2023. Pexxum pocryma:

https://edsoo.ru/wp-content/uploads/2023/08/28 ®PII_buomnorus-10-11-
kiacchl_yrinpdf
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