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MNOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma mo yueOHOMY mipenmery «buonorus» (nanee - OMONOTHSA) Ha
YpOBHE CpelHero oluiero odpazoBaHusi pa3dpaboraHa Ha ocHOBe DenepalbHOIO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoii deneparnuny,
OI'oC COO, Konnenuuu mpenojaBaHusi ydyeOHOro mnpeamera «buosiorus» u
OCHOBHBIX MOJIOXEHUN (penepaibHOl pabodeil mporpaMMbl BOCITUTaAHUSI.

Cornacao nonoxenusim O®I'OC COO mpodunbHbie ydyeOHBIE MPEIMETHI,
u3y4aeMble Ha YIUIYOJIEHHOM YpOBHE, SIBIISIIOTCA crnocobom auddepeHimanum
oOydeHHsI Ha ypOBHE CpeAHero o0Imero oOpa3oBaHUS W MPHU3BaHBI 00ECIICYUTH
IIPEEMCTBCHHOCTh MEXKIy OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CPECIHHUM
npodeccCHOHATBHBIM M BBICIIUM OOpa3oBaHWEeM. B TO ke BpeMs KaxIblid U3 DTHX
y4eOHBIX TPEIMETOB JOJKEH OBITh OPUEHTHUPOBAH HA MPUOPUTETHOE PEIICHHE
o0pa30oBaTeIbHBIX, BOCIMTATENIbHBIX W Pa3BUBAIONIMX 3a7ay, CBSI3aHHBIX C
npodopueHTarmeil 00yJalmuxcs U CTUMYJIUPOBAHIEM HHTEpeca K KOHKPETHOM
00JacT HAY4YHOTO 3HAHMS, CBS3aHHOIO C OHMOJOrHeHd, MEAUIIMHOM, SKOJOTHUEH,
TICUXOJIOTHEH, CTIOPTOM I BOEHHBIM JICJIOM.

[Tporpamma mo yue6HOMY mpeameTy «buosiorus» maér mpeacTaBiICHHE O
Henu M 3a7adax u3ydeHus: ydeOHoro mnpeamera «buonorus» Ha yriayOonEHHOM
YpOBHE, onpeensieT 00s3aTenbHOoe (MHBApUAHTHOE) MIPEIMETHOE CO/IEpKaHUE, €ro
CTPYKTYpPHpOBaHHWE MO pazjieiiaM H TeMaM, paclipelieliecHue IO Kjaccam,
PEKOMEHYET MOCIEA0BATEILHOCTh HM3YYEHUS Y4eOHOro marepuaja ¢ Y4EToM
MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKKM Y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOeHHOcTel oOydaromuxcsa. B mporpamme 1o Ouosoruu
peayii30BaH TMPUHINAIN TPEEMCTBEHHOCTH C HM3yYCHHEM OHWOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHms, Omaromaps 4YeMy MPOCMaTPUBACTCS
HAIpaBJIICHHOCTh Ha  MOCJENYIOUIEe pa3BUTHE  OWOJOTMYECKUX  3HAHMM,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
AKOJIOTMYECKOTO MBIIUICHUS, TMPEACTABICHUN O 370pOBOM 00pasze JKW3HU, Ha
BOCIUTaHUE OEpEeKHOro OTHOIIEHWS K OKpyXkarolleid mnpupoaHou cperne. B
mporpaMMme 1o OWOJIOTHU TakKe IMOKa3aHbl BO3MOXKHOCTH Y4eOHOTO MpeaMeTa
«buonorusiy B peanmuzauuu TpeboBanuit PIOC COO k MIAHUPYEMBIM
JMYHOCTHBIM, METAlpPeIMETHHIM M TPEIMETHBIM pe3yibTaTaM OOYyYeHHsS U B
(bopMUpOBAaHUM OCHOBHBIX BHJOB  y4eOHO-TIO3HABATEIILHOW  JICSITEIILHOCTH
OoOy4JarmMXcs IO OCBOCHUIO COJEPKaHMS OMOJIOTrHYECKOro oOpa3oBaHUs Ha
YPOBHE CpeIHET0 00111eT0 00pa30BaHUsI.

VYuebnsiii mpenmer «buosorus» Ha ypoBHE CpeaHEro o0Iero oopazoBaHUs
3aBeplIaeT OMOJIOTMYecKoe o00pa3oBaHME B WIKOJIE M OpPUEHTUPOBAH Ha
paciiMpeHue U yriyolieHue 3HaHUN OOydaroIIMXcsl O >KMBOW NPUPOJIE, OCHOBAX



MOJIEKYJIIDHOW M KJIETOYHOH OHMOJOrMH, 3MOpPUOJIOTMM W OHOJIOTMM pPa3BUTHS,
TEHETUKH, CEIEKIINHN, OMOTEXHOIOIUH, FBOJIIOLIMOHHOTO YYEHHUS U HKOJIOTUH.

N3yuenne yuebHOro mnpenmera «buomorus» Ha yYrayOJeHHOM YpOBHE
OPUEHTUPOBAHO HA MOATOTOBKY OOYYAIOUIMXCA K IOCJIEAYIOIIEMY IOJy4EHUIO
OMOJIOTMYECKOTO  O0pa3oBaHMsi B  By3aX M OpraHU3alUsIX  CPEIHEro
npogeccoHanbHOro oopa3oBanusa. OCHOBY €ro COJAEpKaHUsl COCTAaBISAET CUCTEMA
OMOJIOrMYECKUX  3HAaHUM, TMOJYYEHHBIX MpPH HU3YYEHUU  OOyJaroIIMMHUCS
COOTBETCTBYIOIIIUX CHUCTEMATUYECKUX Pa3AeNOB OMOJOTHMH Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus, B 10—11 kmaccax 3TH 3HaHUS MOJMY4arOT pa3BUTHE. Tak,
paciupeHbl W yriayOneHbl OWOJOTHYECKHE 3HAaHWS O PACTCHUSAX, XUBOTHBIX,
rpubax, OakTepusx, OpPraHU3ME YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSAX IKHU3HU,
JIOTIOJIHUTENIHHO BKIIIOYEHBI OMOJIOrMYECKHUEe CBEACHHS MPUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCHOJIb30BaThb KaK OPUEHTHUPHI JJIs MOCIENYIOIIETO
BeIOOpa mpodeccun. Bo3moxkHa Takxke HHTErparus OMOJOTHYECKHX 3HAHHM C
COOTBETCTBYIOIIUMHU 3HAHUSIMH, IMOJTYYEHHBIMU OOYYAIOUIUMUCS IpPU U3yYEHUH
du3uKH, XUMHUH, Teorpaduu 1 MaTeMaTUKH.

CrpykTypa nporpamMmsl 1o ydyeOHOMy mpeamery "buonorus" oTpaxaer
CUCTEMHO-YPOBHEBbI M 3BOJIOLMOHHBIM MOAXOAbl K H3YyYEHUIO OHOJOTHH.
CornacHo UM, MU3y4aroOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIE JJIS1 )KUBBIX
CUCTEM pPa3HOI'0 YpOBHS OpraHU3alliH, YBOJIOLUU OPraHMYEeCKOro Mupa Ha 3emiie,
COXpaHEHHs OHMOJIOTMYeCKOro paszHooOpa3us 1utaHerel. Tak, B 10 kjacce
M3y4aloTCs OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OMOJIOruu, 3MOpPUOJIOTHH U
OMOJIOrUM Pa3BUTHUS, TEHETHUKU U CEJEKIUU, OMOTEXHOJOTUU M CHUHTETHYECKON
OMOJIOTHH, aAKTYaJU3UPYIOTCS 3HAHUS OOYYaIOIIUXCS IO OOTaHUKE, 300JI0THH,
aHatromuu, Qusnoioruu uyenoBeka. B 11 kmacce u3ydaroTcsl 3BONIOLMOHHOE
y4€HHE, OCHOBBI SKOJIOTMH U yueHHe 0 Ouocdepe.

VYuebnsiii mnpeamer  «buomorws»  mpus3BaH  00ECHEYUTh  OCBOCHUE
00 y4aroMMUCs OMOJIOTHYECKUX TEOPUIl U 3aKOHOB, UJIeH, MPUHIIUIIOB U TIPABUJ,
JIeKaIIUX B OCHOBE COBPEMEHHOI €CTECTBEHHO-HAyYHOW KapTUHbI MUpA, 3HAHUH O
CTPOCHHUU, MHOTOO0Opa3ud U OCOOCHHOCTSIX KIIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIMXCA HAYYHBIX JOCTH)KEHUSX, COBPEMEHHBIX
MCCIICZIOBAHUSIX B OMOJIOTHH, MPUKIATHBIX acleKTaX OMOJIOruueckux 3HaHui. Jls
pa3BUTHS U TOJACpPKAHUS HWHTepeca OOYyJaloImUXCs K OHOJIOTHU Hapsay Co
3HAYUTENIbHBIM 00BbEMOM TEOPETHUECKOI0 MaTepualia B COAEPKaHUU MPOrpaMMBbl
1Mo OMOJIOTUH TPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTaHOBJIICHHS W Pa3BUTHS
TOW WMIUM WHOM oOjacTu OWOJIOTHH, BKJIAJOM OTEUYECTBEHHBIX M 3apyOexkHBIX
y4EHBIX B PEIICHHE BAKHEHIIINX OMOIOTUYECKUX U SKOJIOTHYECKHUX MPOOIIeM.

Lenb u3yyenus yuedbHoro npeamera «buonorus» Ha yriyOn€HHOM ypOBHE —
OBJIQJICHWE  OOYYaAIOMIUMHCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHATHHOM



OpraHM3allMd JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
UCIIOJIb30BaTh ATU 3HaHUS B (DOPMHUPOBAHUU MHTEpEca K ONpeeiaEHHONU 001acTH
npo(ecCHOHaIbHOM JEeATETbHOCTH, CBSI3aHHOM € OHOJOTMEN, WM K BBIOOpY
y4e0OHOT0 3aBEJICHUS JIJISl TPOJAOHKEHHST OMOJIOrHYECKOro 00pa30BaHMUs.

Hoctmxenne 1enu u3ydeHuss ydeOHoro mpeamera «buomorms» Ha
yray0iaE€HHOM ypOBHE 00ECIIEUMBACTCS PEIICHUEM CIEAYIOIINX 3a/1ay:

OCBOCHHE OOYYAIOIIUMUCS CHCTEMBbI OHMOJIOTMYCCKUX 3HAHWH: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHUSX, KOHICTIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX H
IPaBUJIaX, COCTABJISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHUPA; O
CTPOSCHHUHM, MHOTO00pa3uh U OCOOEHHOCTSX OHMOJIOTMYECKUX CHUCTeM (KJIeTKa,
OpraHu3M, MMOMYJISAINs, BUJ, OMOTeoleH03, Onocdepa); 0 BEIAAIOMINUXCS OTKPBITHIX
Y COBPEMEHHBIX MCCIICIOBAHUSAX B OMOJIOTHH;

O3HaKOMJICHHE OOY4YaloIIMXC C METOJIaMHU T[O3HAHUSI >KUBOU TMPUPOIBI:
WCCIIEIOBATEeILCKUMHU  METOJlaMU  OMOJIOTUYECKHX HayK (MOJEKYISApHOH |
KJIETOYHOM OMOJOruu, HSMOPUOJOTMM U OHOJOTHUU pa3BUTHS, TEHETUKH W
CCJICKITNU, OWOTEXHOJIOTHM W CHHTCTUYECKOW OWOJIOTHH, TMaJCOHTOJIOTHH,
DKOJOTHH);  METOJaMH  CAMOCTOSITEIBHOTO  TIPOBEJACHUS  OMOJIOTHUYECKHX
UCClIeIOBaHUNA B Jabopatropud M B npupoje (HaOIoJeHue, H3MEpEeHHeE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE);

OBJIaJICHUE OOYYAIOIIMMHUCS YMEHHUSIMHU: CaMOCTOSITEIbHO  HAaXOJUTh,
aHAM3UPOBATh W WCIOJB30BaTh OWOJIOTMUECKYIO HWH(POPMAIIUIO; TOIh30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH W CHUMBOJIMKOW; YCTaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJOTUM ¥  COIHAIBHO-)KOHOMHUYECKHUMH U  DKOJOTHYECKUMU
npobjieMaM YeIOBEYECTBA; OIICHWBATH MOCTCICTBHUS CBOCH NEATEIHHOCTH IIO
OTHOILIEHUIO K OKpY)Karolled MNPUPOAHON cpele, COOCTBEHHOMY 3[I0POBBIO U
3M0OPOBBI0  OKPYKAIOIIUX  JIIOJCH; OOOCHOBBIBATH W  COONIIONATH  MEPHI
npodunakTUKu WHGEKIMOHHBIX 3a00JIeBaHUM, MpaBUiia MOBEICHUS B MPUPOJE U
obecrnieueHusi 6€30MaCHOCTH COOCTBEHHOW >KM3HENEATENbHOCTH B UpE3BbIUANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapaKTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYUHBIE OTKPHITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0YUYAIOIIUXCS MHTEUIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEM
B TIPOIIECCE 3HAKOMCTBA C BBIJAIONMIUMHUCS OTKPBITUSIMA W COBPEMEHHBIMU
HCCJICIOBAaHUSIMU B OHWOJIOTUH, PEIIAEMBIMU €i0 MpOOJeMaMH, METOIOJIOTHEH
OMOJIOrUYECKOro M CCIICIOBAHMUS, IPOBEICHUS AKCIIEPUMEHTAIbHBIX
HCCIICIOBAaHUM, PEIICHUS OMOJIOTMUECKHUX 3a/1ad, MOJICTUPOBAHUS OMOIOTHIECCKUX
00BEKTOB U MPOLIECCOB;

BOCIIUTaHUE y 00YJarONUXcsl IICHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICTIHHBIM €€ 00beKTaM M SBJICHHUSAM; (POPMUPOBAHHUE IKOJIOTHICCKOM,



TeHEeTUYECKOM TPaMOTHOCTH, OOIIe KyIbTyphl TIOBEACHUS B MPHUPOJE;
UHTETPALlUU €CTECTBEHHO-HAYYHBIX 3HAHUII;

npuodpeTeHre  O0YyJalOMMMUCA  KOMIIETEHTHOCTH B PallMOHAIBLHOM
IPUPOJOIIOIBb30BAHUN (COONIO/IEHNE TpPaBUJ TOBEACHUS B MPUPOJE, OXpaHbI
BUJIOB, SKOCHCTEM, OHOC(hEpbl), COXpaHEHUH COOCTBEHHOI'O 3/I0POBbSI M 3[I0POBBS
OKpyXarommx Joae  (coomoaeHus Mep mnpoduinakTukd — 3a00J€BaHHM,
obecrieueHne O€30MAaCHOCTU KHU3HEACITEIbHOCTH B UYPE3BbIYANHBIX CHUTYaLUAX
OPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BAHMS
OMOJIOrMYEeCKUX 3HAaHUHM U YMEHUI B MOBCEITHEBHOM JKU3HH;

CO3JaHUE  YCJOBMW  JJII  OCO3HAaHHOTO  BBIOOpa  OOYYAIOIIUMHUCA
VH/IMBU1yaJIbHON o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIICH
MOCTENYIONIEMY MPOPECCHOHATBHOMY CaMOOMNPEACICHNUI0, B COOTBETCTBHM C
UHUBUyaJIbHBIMU UHTEPECAMU U MOTPEOHOCTSIMU PETUOHA.

OO1ee 4nMca0 YacoB, OTBEACHHBIX HA U3ydYEHHE OMOJIOTUU Ha yriIyOJIEHHOM
YpOBHE cpeqHero ooduiero oopasoBanus, coctapisieT 204 gyaca: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJIETIO).

Ot6op opraHu3aMOHHBIX (OPM, METOJOB M CPEICTB OOYUYCHHUS OUOJIIOTHH
OCYILECTBIISIETCSI C YYETOM CIEUU(UKU €ro COAEp)KaHUs W HaIpPaBIEHHOCTU Ha
MPOAODKEHHE OWONIOTMYECKOr0 00pa3oBaHUS B  OpPraHM3AIUsIX CpPEIHETro
IpOo(ECCUOHATBHOIO U BBICILIETO 0OPAa30BAHUS.

OO0s3aTenbHBIM YCIOBUEM MPU 00YYEHUH OMOJIOTUU HA YIITyOJIEHHOM YpOBHE
ABJISIETCSl TIPOBEACHUE JAO0OPATOpPHBIX U MpakTHueckux pador. Takxke yuactue
0Oy4JaromMXCs B BBIOTHEHUH TMPOEKTHBIX U Y4€OHO-MCCIIEIOBATENLCKUX PaloT,
TEMaTHKa KOTOPHIX OIpEAeNseTcs y4uTeleM Ha OCHOBE HWMEIONIUXCS
MaTepUAbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.



COJEPXAHUE OBYUYEHUA
10 KVIACC

ConepkaHue mporpamMMbl, BBIICJIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHo utoropoit arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHasi Ouoorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopus pa3BUTHS
Owonoruu.  buonormueckme HaAyKM M H3y4aeMble  HMH  TMPOOJIEMBL.
dyHIaMeHTalbHbIE, TPUKIAJAHBIE W TIOMCKOBBIE Hay4YHbIE WCCICAOBAaHUS B
Ouomorumu.

3HaueHre OMOJOruU B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. I[Ipodeccun, cBsizanHple ¢ Owosorueil. 3HaueHWe OWOJOTUU B
MPAKTUYECKON JIeSITEIbHOCTH 4YEJIOBEKAa: MEAUIMHE, CEIbCKOM XO3SHCTBE,
MPOMBILIJIEHHOCTH, OXPaHE MIPUPOJIBI.

JleMoHCcTpanuu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapsuH,
V. I'apgeit, I'. Mengens, B. 1. Bepunanckuii, 1. I1. I1laBnos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, JI. K. bensies.

Tabmuiert u cxembl: «CBS3b OMOJOTHMU C JAPYrUMH Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cMCTEMbI U X U3y4YeHHE

KuBble cucTembl Kak mnpeaMer u3ydeHusi Ouonioruu. CBOWCTBA MKUBBIX
CHUCTEM: €IMHCTBO XHMMHUYECKOrO0 COCTaBa, JAUCKPETHOCTh U IEJIOCTHOCTD,
CIIOXHOCTh M YIOPAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHU3allUs,
CaMOBOCITPOM3BEICHUE, PA3IPAKUMOCTh, U3MEHUUBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHu3aly >KUBBIX CHCTEM: MOJIEKYJIAPHBIM, KIJIETOYHBIN,
TKaHEBBIH, OpraHU3MEHHBIN, MO YJISIIUOHHO -BUI0BOM, DKOCUCTEMHBIN
(buoreonieHoTHueckuii), Ouochepupiii. Ilporieccrl, mnpoucxoasinue B KUBBIX
cuctemax. OCHOBHBIE TpU3HAKK >KUBOTO. JKW3HL Kak (opMa CyIeCTBOBAHUS
Marepuu. Haykn, n3ydaronuye xuBble CHCTEMBI Ha Pa3HbIX YPOBHSAX OpraHU3alUU.

N3ydyenue kuBbIX cucteM. Meroasl Ouonormyeckoil Hayku. Habmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATH3alHsl, MeTaaHanu3. [loHsTHE 0 3aBUCUMOI U
HE3aBUCUMOW mnepemMeHHOM. IlmanupoBanme »dkcnepumenTa. llocranoBka w
npoBepka rumnote3. HyneBas rumnore3a. IloHsTe BBIOOPKM M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonmornueckux mgaHHbIX. OIIEHKA JIOCTOBEPHOCTH TOJYUYEHHBIX
pe3yabTaroB. [IpuyuHBI UCKaXKEHUS PE3yNbTaTOB JKcrepumeHTa. [loHsiTHe
CTaTUCTUYECKOTO TECTA.

JemoHcTpanun



Tabmuipt 1 cxembl: «OCHOBHBIE TpHU3HAKU KU3HW», «buonornyeckue
cucrteMbl», «CBOHCTBa JKMBOM Marepum», «YPOBHH OpraHHU3alUU KUBOU
npupoap», «CTpoeHue KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoB 4YeJIOBEYECKOro Oopranumsma», «buoreomnenos», «buocdepa», «Meroasl
U3YYEHUsI )KUBON TTPUPOIBI».

O6opynoBanue:  jabopaTopHoe  O0OpydOBaHHWE I IPOBEICHUS
HAOJII0ICHU, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTtuyeckas padora «lcmonp30BaHME pA3IUYHBIX METOAOB IIpHU
U3YYEHUH JKUBBIX CUCTEM.

Tema 3. buosiorusi KjieTku

Krnetka — cTpykTypHO-QDYHKIIMOHANBbHAS €IWHHIIA KUBOro. Mcropus
oTkpeITuA KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Hlneitnen, P. BupxoB). OCHOBHBIE TOJIOKEHHUS COBPEMEHHOM KJIETOYHOMI
TEOPHH.

MeTtonbl  MONEKYJSIPHOM U KJIETOYHOW  OWOJNIOTMH:  MHUKPOCKOMMUS,
xpomarorpadusi, 37eKTpodope3, METOJ MEUEHBIX aTOMOB, auddepeHIHaIbHOE
HeHTpu(dyrupoBanue, KyIbTUBUPOBAHUE KJIETOK. M3yuenue gukcuposanmbix
K1emok. DIEKTpoHHass MUKpockonusi. Koughokanvnasa mukpockonus. Bumanvroe
(npusicuszHenHoe) uzyyenue Kiemox.

JlemoHcTpanuun

IToptpersr: P. I'yk, A. Jleenryk, T. [lIBann, M. lllneitnen, P. Bupxos, K. M.
bap.

TabOmumer u cxembl: «CBETOBOM MHKPOCKOID», «IJIEKTPOHHBIA MUKPOCKOI,
«HcTopust pa3BUTHS METOAOB MUKPOCKOITHI.

OObopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENaparbl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUAIbHBIX KJIETOK.

IMpakTnyeckas padora «l3ydyeHue MeETOMOB KIIETOYHON OHONOTHH
(xpomarorpadus, snekrpodopes, mudpdepeHnHAIbEHOEe IeHTpUPyrupoBaHue,
[TLIP)».

Tema 4. Xumnueckasi opraHu3anus KJIeTKu

XWUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPaMUKPOIJIEMEHTHI.
Boma m e€ ponp Kak pacTBOpPUTENS, PEareHTa, y4acTHUE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyasiuuu. MuHepaabHble BElIeCTBa KIETKH, X OMOJIOrHYecKast
poiib. POJIb KATUOHOB M aHUOHOB B KJIETKE.

Opranvnueckne BelIeCTBa KIETKH. buonorndeckne mnoauMepsl. bernkwu.
AMUHOKUCIOTHBIN cocTaB 0enkoB. CTpyKTypbl OesKoBOM Moisekyibl. [lepBuunas
CTpyKTypa Oenka, MenTuaHas CBs3b. BTopuuHas, TpeTWyHas, 4YeTBEpTUUYHAsS
cTpykTypbl. Jlenarypauus. CpoiictBa OenkoB. Kinaccudukauuss  Oenakos.
buonorunueckue hynkuun 6enkoB. Ilpuonwi.



VYrneBoabl. MoHOCaxapuabl, TUCAXapUIbl, OJIATOCAXAPHUAbI U MOIMCAXapPUIbL.
O6mwmit mmaH crpoeHus U (UBUKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornueckue GpyHKIUH YIrIIE€BOJOB.

Jlunuaet. I'uapodunsao-ruapodo6HbIe cBOMicTBA. Kitaccudukarus unuios.
Tpurmuuepuasl, Qochoaunuabl, BOCKH, CTepouabl. buonormueckue QyHKIMH
munuoB. O01Me cBoMcTBAa OMOJIOTMYSCKUX MEMOPAaH — TEKY4YECTh, CIIOCOOHOCTh K
CaMO03aMbIKaHUIO, TTOJIYTPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK n PHK. CrpoeHune HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnun xomruiementapuHoctu. [IpaBunmo Yapradda. Ctpykrypa
JIHK — nBoitnas cniupanb. Mectonaxoxaenue u ouosnornyeckue gynxnuu JIHK.
Buner PHK. ®yuknnn PHK B kitetke.

Crpoenne momnekynsl AT®. Makpospruueckue cBsizu B Monekyine ATO.
buonornueckue pynkiuu AT®. BoccraHoBIEHHBIE TIEPEHOCUNKU, UX (QYHKIIMHU B
kietke. /[pyeue wyxneosuompugpocghamer (HT®D). CexBennpoBanme JIHK.
Memoouvl cenomuxu, mpancKpunmoMuKuy, npomeoMuKuU.

CtpykTypHas OuoyoTHs: OMOXUMHUYECKUE U OMO(DU3NICCKUE HCCIICTOBAHUS
coCTaBa U TMPOCTPAHCTBEHHON CTPYKTyphl Ouomonekyn. Moodenuposanue
CMPYKMYpsl U QYHKYUL OUOMONIEKYN U UX Komniekcos. KomnvromepHulil Ou3atii u
opeanuyeckuu cunmes OUOMOLEKYI U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuun

IToprpetsr: JI. Tlonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammer:  «PacnpeneneHue XMMHYECKUX JJIEMEHTOB B HEXKUBOU
npupone», «Pacnpenenenne XuMHUYECKUX JIEMEHTOB B 5KUBOU MPUPOJE».

Tabmumer 1 cxembl: «llepuonuueckas Tabiuila XUMUYECKHX DJIEMEHTOBY,
«CTtpoeHue MoJeKyibl BOAbD», «BemecTtBa B cocraBe opraHu3moBy», «CTpoeHue
MOJIEKYJIBI  Oenka», «CTpyKTypbl O€IKOBOW MOJEKYIbD», «CTpoeHHE MOJEKYI
yriaeBoJoB», «CTpoeHue MOJIeKyl JUnuaoB», «HyKIEHMHOBBIE KHUCIOTHDY,
«Ctpoenne Mmosekysibl ATDy.

O6opynoBaHnue: XUMUYECKas Mocyia 1 000pyaoBaHuE.

JladopaTopHas padora «OOHapyxeHHe OEIKOB C MOMOIIbI0 KaUeCTBEHHBIX
peaKkuuii.

Jlaboparopuas  pabGora  «lccnemoBaHue — HYKIIEMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoeHue U PyHKIMH KJICTKH

Tunbel KJIETOK: DJyKapuoTHYEeCKass U mpokapuorudeckas. CTpyKTypHO-
(G yHKIIMOHAIbHBIE 00pa30BaHUS KIETKH.



CrtpoeHue npokapruoTuuecko kietku. Knerounas crenka 6akTepuil 1 apxei.
Oco0eHHOCTH CTpoeHUsI TeTepoTpodHON U aBTOTPO(PHON MPOKAPHUOTHUECKHUX
KJIETOK. MeCTO U pojib IPOKapuoT B OMOLIEH03aX.

Crpoenne U (G YHKIIMOHUPOBAHUE JYKapUOTHYECKON KJIETKH.
[Inazmatnyeckas wmemOpana (mnazmanemma). CrTpykrypa MiIa3MaTU4yecKoOn
MeMOpaHbl. TpaHCOPT BelIEeCTB Yepe3 MIa3MaTUYECKyr0 MeMOpaHy: MacCUBHBIN
(muddysus, obneru€nnas auddy3usi), aKTUBHBIA (TIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponuriaemocts MeMOpanbl. Pabora HaTpuii-
KaJMEeBOro Hacoca. DHJOLMTO3: MUHOLMTO3, (aronuTo3. JK301uTo3. Knerounas
creHka. CTpykTypa u QYHKIHMH KJIETOYHOU CTEHKH pacTEHUM, rpuOOB.

[uromnaszma. Iluto3ons. [utockener. JBrxeHnue muroriasMbl. OpraHou bl
kiaeTku. OpHoMeMOpaHHbIE OpraHOMIBl KIETKU: SHAOIUIa3MaTHYecKas CeTh
(BIIC), anmapat T'onbaxku, JTU30COMBI, UX CTpOeHHE W (YHKUUU. B3auMocBssb
OJHOMEMOpPaHHBIX OPraHoONAOB KieTKH. CTpoeHHE TpaHyJSPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. Cunrte3 pacTBOpuUMbIX OenkoB. CuUHTE3
KJIETOYHBIX ~ MeMmOpaH. [mamkuii  (arpaHynasipHBIA) — 3HIOIIA3MATUYECKUIN
peruxkynyM. CekperopHas pynkuus anmapara ['onbmxu. Moougukayus denxos 6
annapame [onvoocu. Copmuposka 6enxkos 6 annapame I onvoxcu. Tpancnopt
BEILIECTB B KJIeTKE. Bakyonu pacturenbHbIX KieTOK. Kinerounsiit cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWIBl  KJIETKU:  MHUTOXOHJIPUHU,  IJIACTUIBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumouozenes (K.C. Mepeoickosckuil,
JI. Mapzeynuc). CtpoeHne U (QyHKUMH MHUTOXOHApUN W miactun. IlepBuunsle,
BTOPUYHBIE U CIIOKHbIE  IUIACTUABI  (POTOCHUHTE3UPYIOUIMX  DYKapUOT.
XJIOpPOIUIACTHI, XPOMOILIACTHI, JEUKOIUIACTHI BBICIIUX PACTEHUM.

HememOpannbie opranounnbl kieTku CTpoeHue M (YHKIIMHM HEMEeMOpaHHBIX
OpPraHou0B KJIETKU. PuGocomsl. IIpomescymounvle Gunamenmeol.
MuxkpodunameHTsl. Axkmunogvlie Mukpoghuiamenmol. MBPpIIEUHBIE  KIIETKU.
Axmunogvlie KOMHOHeHmbl HemblueyHblx Kiemok. Mukporpyoouku. Kietounsiii
neHtp. CrpoeHue U JBUXKEHUE JKTYTUKOB U pecHUYEeK. MHUKPOTPyOOUKH
uutoriasmel. LlenTpuons. benku, accoyuuposanHvle ¢ MUKpo@uIaMeHmamu u
muxpompyboukamu. MomopHnvle benxu.

Anpo. OGonouka siApa, XpOMaTHH, KapuoOIa3Ma, SAPBIIKH, HX CTPOCHHUE U
byukuun. SnepHbiii 6enkoBbI MaTpuKkce. [IpocTpaHCTBEHHOE pPacMoNOKEHHE
XpoMOCOM B HUHTep(azHOM snpe. Idyxpomamuu u cemepoxpomamun. benku
XpOMaThuHa — TUCTOHBI. /JuHamuxa s0epHou obonouxku 6 mumosze. Aoepmbiil
mpancnopm.

Krnerounsle BkimoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOM).

JlemoHcTpanumn



[Toprpersl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubr n cxembl: «CTpoeHHE B3YKapHUOTHUECKOM KieTkn», «CTpoeHue
KUBOTHOM  KJIeTKW», «CTpoeHne  pacTuTenbHOM — KIeTKm»,  «CTpoeHue
MUTOXOHAPUN», «A1po», «CTpOEeHHE MPOKAPHOTUIECKON KIETKI.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKPOIpPENaparbl PAacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpONpenapaThl 0aKTepHabHbIX KIETOK.

JlaGopaTtopnas paGora «l3yuyeHne CTpOEHUS KIETOK  Pa3IMYHbBIX
OpPraHU3MOBY.

IIpakTnyeckas padora «/3yuenne cBONCTB KIETOYHOW MEMOpaHBD».

JlabopaTopnas padora «JVccienoBaHue Iia3mMolid3a W JAEMiIa3Molid3a B
pPaCTUTENBHBIX KIETKAX).

IIpakTnueckas  padora  «/3ydyeHne  ABMKEHUS  LUTOIUIa3Mbl B
PACTUTENIbHBIX KIJIETKAX.

Tema 6. O0MeH BelecTB U NpPeBpallleHHe JHEPTHH B KJIETKe

AcCUMMIIALINS U AUCCUMUJISIIUS — JIBE€ CTOPOHBI MeTabomm3ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPO(HBIA M TeTEpOTPOdHBINA. YdacTue KHUCIOpOoaa B OOMEHHBIX
mpoueccax. JHepreTudeckoe oobOecrnedeHue KieTku: mnpeBpamienne ATD B
OoOMeHHBIX mporeccax. @DOepMEHTATUBHBIA XapakTep peakuuid KIETOYHOIro
Metabonuzma. DepMeHTBI, HUX CTPOCHHE, CBOMCTBA W MEXAaHU3M JICUCTBUSI.
Kodepmentsl. OTnnuust GepMEHTOB OT HEOPraHUYECKUX KaTanu3atopoB. benku-
aKTUBATOPbl M OENKU-UHTMOUTOpPBI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTAaTUBHBIX
peaxiuii OT pa3InYHbIX (DAKTOPOB.

IlepBuYHBIA CHHTE3 OPraHMYECKUMX BEIIECTB B KieTKe. DOTOCHHTES.
AHOKCcuceHHblll U OKcuceHHblll omocunmes y oaxmeputi. Ceemocoouparoujue
nueMeHmsl U NUCMeHmbvl peakyuoHHo20 yenmpa. Poib XJIOpomiacToB B MpoLEcce
¢dorocunTesa. CeroBast u TemHoBas pazpl. Pomoosixanue, Cz., Cs- u CAM-munsi
gpomocunmesa. IlponykTuBHOCTh (hoTOCHMHTE3a. BiusiHue pa3nuuHbIX (aKTOpPOB
Ha CKOpOCTh (poTocuHTe3a. 3HaueHne HOTOCUHTE3A.

XeMOCHUHTES3. PaznooOpasue OpPraHU3MOB-XEMOCUHTETHUKOB:
HUTpUu(UuIUpyronme OakTepuu, Kene300aKTepuu, CepoOdaKTEpUH, BOAOPOAHbBIE
OakTepuu. 3HaYEHHUE XEMOCHUHTE3a.

AHa’poOnbie opraHu3aMbl. Buabl Opoxkenus. IIpoaykTsl OposkeHHS U UX
WCIIOJIb30BAaHUE UEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YIUTEIIN OOJIE3HEH.

AspoOHBIE OpraHU3MBl. Oransl DHEPreTUYECKOro oOMeHa.
[TonroroBurenpHbIi 3Tan. [ HKOIN3 — OECKUCIOPOJHOE PACILEIIICHUE TIIFOKO3bI.

buonornueckoe okMCiIE€HUE, WK KIETOYHOE JibIXxaHue. Poinb MUTOXOHApPUI B
npoueccax ononorudyeckoro okucienus. Lukmmueckue peakuuu. OKUCIATETBHOE
dbochopmmpoBanne. DHepeuss memoOpannoeo epaduenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmasel. IlpeumyiecTBa a’poOHOr0 MYTH
oOMEHa BeIleCTB nepe aHadpoOHbIM. DPPEKTUBHOCTh IHEPTETUYECKOTO OOMEHa.

JleMoOHCcTpanuu

[Toptpersr: [x. Ilpuctiou, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Onrensrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Tabmuupl u cxeMbl: «DOTOCHHTE3Y», « DHEPrETHUCCKUN 00MeH», «brnocuHTe3
oenka», «Ctpoenue hepmeHTa», « XeMOCUHTESY.

O6opynoBaHue: CBETOBOM MHKPOCKOI, O0OOpPYIOBAHHME IJII MPHUTOTOBIICHHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

Jlaboparopnass  padora «l/3ydyeHue  KaTaIUTUYECKOM  AKTUBHOCTH
dbepMeHTOB (Ha TpUMEpPEe aMUJIa3bl WA KaTalla3bl).

Jlaboparopnass paGora «UM3ydenne (¢epMEHTATUBHOTO paclICIUICHUS
NEPOKCUJIA BOAOPO/Ia B PACTUTEIIbHBIX U KUBOTHBIX KIETKAX.

Jlaboparopnass pabora «CpaBHeHue mporeccoB (OTOCHHTE3a U
XEMOCHUHTE3a.

JlaGopaTopHas padora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. Hacsencrennass uHpopManus u peanusanus €€ B KJIeTKe

Peakunn matpudHOro cuHtesa. [[pUHIMI KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOrO CHHTEe3a. Peanusaius HaciencTBeHHOM nH@opmanuu. ['eHeTnueckuit
KO, ero cmoiicTBa. TpaHckpunuus — MarpuuHbld cuHTe3 PHK. IlpuHuummnsl
TPAHCKPUIIIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAUICIbHOCTh, aCUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyiowue PHK.

Tpaucnsius u e€ stansl. Yuactue TpancnoptHbix PHK B OuocunTese 6enka.
VYcnoBus OuocuHTe3a Oenka. KomupoBanwe amuuokucior. Pons pubocom B
OunocuHTe3e Oenka.

Cospemennvie npeocmasienus o cmpoenuu 2enog. OpraHuzalus reHoma y
IPOKApUOT U AYKApUOT. Perymsuusi akTUBHOCTU T€HOB y MpokapuoT. ['mmoresa
ornepona (®. XKako0, XK. Mano). MorexynsapHvle MexaHuzmvl IKCNPECCul 2eH08
aykapuom. Ponb xpomamuna 6 pezynsayuu pabomsi 2enog. Perynsius 0OMEHHBIX
npoiieccoB B kieTke. KineTouHslit romeocTtas.

Bupychl — HekieTouHble (POPMBI KU3HU U OOJUTaTHBIE Napa3uThl. CTpoeHue
MIPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKu3HeHHbIU YUK
JIHK-cooepoicawux eupycos, PHK-codepocawux e6upycos, baxmepuogpaeos.
Obpamuas mpaHcKpunyus, peeepmasa, uHmezpasd.

Bupychbie 3a0oneBanusi yenoBeka, KUBOTHbIX, pacteruit. CITN, COVID-
19, counanbHble ¥ MEIUIIMHCKUE TTPOOJIEMBI.

buoungopmamura: unmezpayusi u anamuz b6oarvuux maccusos («bigdatar)
CMpPYKMYpHbuIX buono2uyeckux oannvix. Hanomexnonozuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie pynxyuu 6eakos. Cnocobvl 00cmasKu 1eKapcma.



JdeMoHCcTpanumn

IToptpetsr: H. K. Konbios, /1. 1. UBanoBCKHiA.

Tabmuubl 1 cxeMbl: «buocunTe3 Oenka», «l'enernueckuit koay, «Bupycsy,
«bakrepuodaru.

IIpakTuyeckas padora «Co3aHne MOJIEIN BUPYCay.

Tema 8. JKu3HeHHBII UK KIETKH

Knerounsrii mukin, ero mnepuoabl u perymsus. Hatepdasza um mutos.
Oco0OeHHOCTH TMpPOLIECCOB, MpOTEKarluX B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  IlpecuHrerndeckuidi  (MOCTMUTOTHUYECKHI), CUHTETHYECKHU U
MOCTCUHTETUYECKHUM (MPEMUTOTUUYECKUI) IEPUObI UHTEP(A3HI.

Marpuunbii cunte3 JAHK — permmukanms. [lpuanunsr perumkanum JHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, AHTUNAPAJUICIIBHOCTD.
Mexanusm perukanun JJTHK. Xpomocombl. Ctpoenue xpomocom. Temomepsl u

TeIoMepa3a. XPOMOCOMHBIM HaOOp KIETKH — KapHOTUl. JIUIIIOMAHBIA W
rarjlouJIHBIA  HAO0OphI  XpoMocoM. ['oMosnoruynbie xXpoMocoMbl. [lojoBbie
XPOMOCOMBI.

Henenue xnetkn — Muro3. CTaauum MHUTO3a M MPOUCXOISIINE B HHUX

npoueccol. Tunbl muto3a. KapnoknHes u 1murTokuHe3. buonmornueckoe 3HauYeHUE
MHTO3a.

Perynsinuss MUTOTHYECKOrO IMKIA KJIETKU. [Iporpammmupyemasi KieTo4dHas
rudenb — arnomnTo3.

KrnerouHnoe siapo, xpomocoMmbl, (DyHKIMOHAIbHAas TeHOMHKA. MexaHuzmol
npoaugpepayuu, ougpgepenyuposku, cmapenus u eudenu xiemox. «llugposas
KemKka» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUS. KIeMKU.

JlemoHcTpanun

Tabmuupl U cxembl: «KU3HEHHBIM LUK KIETKH», «Mutos», «CtpoeHue
xpomocomy, «Pemukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoTpenaparsl: «MHUTO3 B KIIETKax
KOPEIKA JTyKay.

JlaGopaTtopuas  pabora  «M3yueHnme  XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIPENapaTax».

JladopaTopHas padora «Habmronenre MuTO3a B KJIETKaX KOHYAKA KOPEIIKa
JyKa (Ha TOTOBBIX MHKpPOIIpEnaparax).

Tema 9. CTpoeHue n pyHKIMHA OPraHU3M OB

buonornueckoe pazHooOpazue OpPraHu3MOB. OIHOKJIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPraHU3MBI.

OCOOCHHOCTH  CTPOEHUST M JKUBHEACSATEIbHOCTH  OJHOKJIETOUHBIX
opranu3moB. baktepum, apxeu, OJIHOKJIETOYHbIE TpPUOBI, OJHOKJICTOYHBIC
BOJOPOCIH, APyrue NpoTucThl. KomoHMaIbHbIE OpraHU3MBbl.



B3auMoCBs3b 4acTell MHOTOKJIETOYHOTO OpraHusma. TKaHM, OpraHsl H
cucTeMbl opraHoB. Oprannsm Kak enuHoe nenoe. I'omeocras.

Tkanm pacteHuil. Tumbl pacTUTENBHBIX TKaHEH: 0Opa3oBaTebHAsd,
IOKPOBHAsl, IPOBOAsAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTpPOCHMS,
(YHKUUN U pacroIOXKEeHUsl TKAaHEW B OpraHax pacTeHHil.

TKaHM >KUBOTHBIX M Y€JIOBEKA. THIIBI KMBOTHBIX TKAHEH: JNUTEIMAJIbHAs,
COCAMHUTENbHAs, MbIllIeyHas, HepBHas. OCOOCHHOCTH CTpPOEHHUs, (QYHKUUNA WU
PaCIONIOKEHHNS TKAHEN B OpraHax KUBOTHBIX M YEJIOBEKA.

Opranbl. BereraTuBHble M T'€HEpaTUBHBIE OpraHbl pacTteHuid. OpraHbel U
CHUCTEMBI OPTraHOB KMBOTHBIX U 4enoBeka. DyHKIMKA OPraHOB U CUCTEM OPraHoB.

Onopa Tena opranu3moB. Kapkac pacteHuil. CkeneTsl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX >KMBOTHBIX. HapyxHblii M BHyTpeHHUH ckener. CTpoeHue u
THUIIbI COEJUHEHUS KOCTEH.

JIBrokeHue  OpraHmsMoB.  [I[BMOKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOONIHOE, KI'YTUKOBOE, PECHUYHOE. J[BU)KEHHME MHOTOKJIETOUHBIX PACTEHMIA:
TPONIM3MBI M HACTUH. J[BMKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M 4YEJIOBEKA:
MbllIeuHas cucrema. Peduiekc. CkeneTHple MBIIIIBI U UX padoTa.

Ilutanne opranusmoB. lloryomenue BOABI, YIVIEKUCIOIO Trasa U
MHHEPAIBHBIX BELIECTB pAacTeHUsMH. lIuTaHne >XMBOTHBIX. BHYyTpHUIIOIOCTHOE H
BHYTPUKJIETOYHOE MHUIIEBapeHUe. [InTaHne MO3BOHOYHBIX >KUBOTHBIX. OTIEmbI
NUIIEBAPUTENBLHOrO Tpakra. [IlumeBapurenpHble xene3bl. lIumeBapurenbHas
CUCTEMA YEeIIOBEKA.

Jpixanue oprann3MoB. [[pixanue pactenuil. Jpixanue >kuBoTHbIX. ubddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIEeTKU. KoxkHoe nbixanue. /[pixarenbHas HOBEPXHOCTb.
XKabepHoe u n€rounoe AbixaHue. J(pIxaHue MO3BOHOUHBIX JKUBOTHBIX U YEJIOBEKa.
OBOJIIOIIMOHHOE ~ YCIIO)KHEHUE CTPOCHUS JIETKUX IMO03BOHOYHBIX IKUBOTHBIX.
JIpIxaTtenpHas cUCTeMa 4YelnoBeKa. MexaHu3M BEHTWIALUMH JIETKUX Yy ITHL U
MJeKonuTaromux. Perymsmus npixanus. JlpixarenbHble 00bEMBI.

Tpancnopr BemecTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI PACTECHUHU.
Tpancnopr BemecTB y KUBOTHbIX. KpoBeHocHas cucremMa u €€ Oprasl.
KpoBeHocHass cucreMa TIO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyrum KpoBooOpamieHus. ODBOJIIOLHOHHBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMbI MO3BOHOYHBIX KHMBOTHBIX. Pabora
cepana v e€ peryisaius.

Brinenenne y oprann3moB. Beigenenune y pacreHuid. Beinenenuwe y
KUBOTHBIX. CokparutenbHble Bakyosund. Opranel BbpieneHus. DwibTpanus,
CeKpelusi U 00paTHOE BCACBIBAHME KaK MEXaHU3Mbl PaOOThl OPraHOB BbIJCICHMUS.
CBs13b MOJIOCTH TEJNIA C KPOBEHOCHOW M BBIICIIUTENILHON CUCTeMaMu. Beinenenue y



MO3BOHOYHBIX XUBOTHBIX M 4yenoBeka. [louku. CtpoeHne u (pyHKIMOHMpPOBAHUE
HeppoHa. OOpa3oBaHKE MOYH Y YEJIOBEKA.

3amura y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3moB. Criopsl
OakTepuil M LUCTHI NPOCTEUIIMX. 3allUTa y MHOIOKJIETOYHBIX PACTEHUH.
Kyrukyna. CpencrBa macCUBHOM M XUMHYECKOU 3alUThI. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX IPOU3BOJHBIE.
3amura opranu3ma ot Oone3Hed. IMMmyHHas cucrema 4venoBeka. KieTouHbiit u
TYMOPAJIbHBI MUMMYHHUTET. BpOXIEHHBII U TPHOOPETEHHBIH crenuduyecKuii
UMMYHHUTET. Teopusi KIOHaIbHO-CeNeKTUBHOro ummynurera (I DOpmux, @. M.
bepner, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHU3MOB. Poiib BpOxKIAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pazgpaxxumocts ®  perymsaums |y oOpraHusmMoB. Pasapaxumocts y
OJTHOKJIETOYHBIX OpraHu3moB. Takcucel. Pa3zgpaxuMocTe H  peryminus y
pacteHui. PocToBbIE BEIIECTBA U UX 3HAUYCHUE.

HepBHasg cuctema u pedueKkTopHas perymiauus y >KUBOTHbIX. HepHas
CUCTEMA U €€ OTHENbl. DBOJIOLUHUOHHOE YCIOKHEHUE CTPOEHUS HEPBHON CUCTEMBI
y KHUBOTHBIX. OTHEIbl TOJIOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
peduiektopHas nyra. bezycioBHbie U ycia0BHbBIE pedIeKChI.

['yMOpanbHast peryisius U SHAOKPUHHAS CHCTEMA KUBOTHBIX M YEJIOBEKA.
Xene3pl DHHAOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiCTBUE TOPMOHOB.
B3auMocCBsi3b HEpBHOM M DSHIOKPUHHOW cucTeM. ['unortamaMmo-runodusapHas
cucrema.

JemoHcTpanuu

IToprper: W. I1. I1aBnos.

Tabmuubr u cxembl: «OJHOKJIETOUHBIE BOJIOPOCIN», «MHOTOKIETOUHbIE
Bopopocian», «bakrepun», «lIpoctermmey», «OpraHbl LBETKOBBIX PAaCTEHUI,
«CuctemMbl  OpraHoB NO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIX», «Tkanu pacrenuit», «KopHeBbie cuctemb», «CTpoeHHe CTEOII»,
«CTpoeHne JHMCTOBOM IUIACTUHKMW», «TKaHM >KMBOTHBIX», «CKEIEeT YernoBeKay,
«IImmeBapurensHass cucreMa», «KpoBeHocHas cucrema», «/lpixarenbHas
cucrema», «HepBras  cucrema», «Koxa», «MsblieyHas  cHCTEMay,
«BplenuTenbHas cucteMa», «JHIOKpPUHHAs cHCTeMa», «CTpOEHHE MBIIILBDY,
«Ammynurer»,  «KumeynomnosoctHeie»,  «Cxema  OUTaHUS  pacTEHUI»,
«KpOBEHOCHBIE CHCTEMBI MO3BOHOYHBIX JKHBOTHBIX», «CTpOE€HHE THIpPBI»,
«CTtpoeHue 1uiaHapun», «BHYTpEHHEE CTpOEHHE MOKIEBOro uepBs», «HepBHas
cucreMa pbeiO», «HepBHas cucrema gjarymku», «HepBHas — cuctema
npecmbikaronuxcs»,  «HepBHas  cucrema  nTuny», «HepBHas — cucrema
MJIeKONUTaroumx», «HepBHas cucrema uenoBekay», «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpenapaThl OJHOKIETOYHBIX
OpraHU3MOB, MUKpOIpENapaTbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUICKIIUH
HAaCEKOMBIX, UIJIOKOXKHMX, KUBbIE 3K3EMIUIIPbl KOMHATHBIX pacTeHUM, repdoapuu
pacTeHUil pa3HbIX OTIEJIOB, BJIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUJIEKIUH OECHO3BOHOYHBIX JKUBOTHBIX, CKEJET YEJIOBEKa,
o0opya0BaHMe sl IEMOHCTPAIMU TOYBEHHOT'O U BO3YLUIHOI'O MUTAHUS PACTEHU,
paciieryieHus Kpaxmaia u 0elIKoB moj ieicTBueM (hepMEHTOB, 000OPYIOBaHUE NS
JEMOHCTpALlMU OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTHU JIETKHMX, MEXaHU3Ma
JbIXaTeIbHBIX IBUXKEHUM, MOJIETTU TOJJOBHOI'O MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlabGoparopHas padora «/3ydueHue TKaHel paCcTEHUI.

JlaGopaTopHas padora «3yyeHue TKaHEN KUBOTHBIX).

JladopaTopHas padora «/3ydyeHre OpraHoB LIBETKOBOI'O PACTEHUS.

Tema 10. PazmHokeHMe U pa3BUTHE OPTraHU3MOB

@®opMbl pa3MHOXKEHHSI OpraHU3MOB: Oecrosioe (BKJIIOYash BEreTaTUBHOE) U
nosoBoe. Buael  Oecrionoro  pa3MHOXKEHUS:  MOYKOBaHUE,  CHOPYJIALIMS,
(dparmeHTanys, KIOHUPOBAHHE.

[TonoBoe pasmuoxkenue. llonoBbie kieTku, win ramersl. Meito3. Craaguu
Mmeio3a. [ToBenenue xpomocom B Meriose. Kpoccunrosep. buonornueckuii cMbICT
M€03a M TMOJIOBOrO mporecca. Melo3 W €ro MecTo B JKA3HEHHOM IUKIIE
OpPraHU3MOB.

[IpenzapoasiieBoe pazButue. I'ameTorenes y :kMBOTHBIX. [l0n0BBIE KeEne3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KJIeToK. CnepmaroreHes u oorenes. CtpoeHue
IOJIOBBIX KJIETOK.

OmnonoTBOpEeHHEe U AIMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CrocoObI
OILTOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapreHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHUOJIOTHUS — HayKa
0 Pa3BUTUHU OpPraHU3MOB. Mopgoeenez — 00Ha U3 21ABHLIX NPOOIEM IMOPUOTOSUL.
Konyenyus mopgoecenoe u mooenu mopghozcenesa. Cragmm >MOpHOreHes3a
KUBOTHBIX (Ha mpumepe Jarymku). Jpobrnenue. Tumbl  apoOieHUS.
Jlemepmunuposannoe u Hedepmunupoeéannoe Opoodnenue. bracmyna, munoi
onacmyn. OCOOEHHOCTH APOOJICHUS MJIICKOMUTAIONIMUX. 3apOAbIIEBbIE JIMCTKU
(racTpynsinus). 3aKiazKa OpraHoB U TKaHEH U3 3apOAbIILIEBBIX JIMCTKOB. B3anmHoe
BIMSHUE YacTed pa3BUBAIOLIErocs 3apoiplia (3MOpUOHANbHAS WHIYKLUA).
3akimagka T[UIAHAa CTPOEHUSI JKMBOTHOTO KaK pe3yJibTaT HUEpPapXUUECKUX
B3aUMOJICHCTBUI TE€HOB. BiusHue Ha 5>MOpPHMOHAILHOE pa3BUTHE Pa3IUUYHBIX
(paKTOpPOB OKPYKAIOLIEH Cpebl.

Poct u passutrue xuBOTHbIX. [locTamMOpuoHanbHblii nepuon. Ilpsmoe u
Henpsimoe pasButhe. Pa3zButue ¢ Meramoppo3oM y OECHO3BOHOUHBIX H
NO3BOHOYHBIX >KMBOTHBIX. bHOJIOrMYecKOoe€ 3HAYE€HHE NPSIMOr0 W HENPSIMOIo



pa3BUTHS, UX PACHPOCTPAHEHHUE B IMpupone. Tumbl pocrta KUBOTHBIX. DAKTOPHI
PETYISIIIMU POCTA KUBOTHBIX U YesioBeka. CTaauu mMoCTIMOPHUOHATILHOTO Pa3BUTHS
y JKUBOTHBIX U 4eJioBeKa. [leprnoasl oHTOreHe3a yenoBeka. CTapeHne U CMEPTh Kak
OMOJIOTUYECKHE TTPOLIECCHI.

PasmHoxeHnue u pazputue pacrenuil. ['amerobutr u cnopodut. Meiio3 B
KU3HEHHOM TIMKJe pactenuit. OOpa3oBaHwe crmop B TIpolecce Meiio3sa.
l'amerorene3 y pacreHuid. OIUIONOTBOPEHWE W  PA3BUTHUE PACTUTEIbHBIX
opranu3MoB. J[BOiHOE OIJIOJOTBOPEHHE Yy IBETKOBBIX pacTeHuil. OOpa3zoBaHue U
Pa3BUTHE CEMEHHU.

MexaHu3MBbl peryisiiii OHTOT€HE3a Y PACTEHUMN U dKUBOTHBIX.

JlemoHcTpan Ul

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

Tabmupt U cxembl: «BereratuBHOe pa3mMHOXeHUE», «Tumbl Oecrnonoro
pa3MHOXKEeHUS», «Pa3MHOXKEHHE XJIaMUJIOMOHAbI», «Pa3MHOXKEHUE HBIJICHBDY,
«Pa3MHOXeHUEe TUAPbD, «Meho3», «XpomocoMbl», «I'amerorenes», «CtpoeHue
SUIEKJIETKU U crepMaro3ouga», «OCHOBHBIE CTaiuM OHTOreHesza», «lIpsmoe u
HENpsiMOe  pa3BUTHE», «Pa3BUTMEe MaWCKOro yka», «Pa3zButhe capanumy,
«Pa3zBuTne mArymku», «/{BOoMHOE OIIOJOTBOPEHUE Y LBETKOBBIX PACTECHUN,
«CTpoeHne ceMsaH OJHOMOJIBHBIX U ABYIOJBHBIX PACTCHUI», «KU3HEHHBIN UK
MOpPCKOM  KanmycTbl», <« KW3HEHHBIA 1UKI MXa», <«KHU3HEHHBIH  IUKI
MarnopOTHUKAY, «JKW3HEHHBIN LUK COCHBD».

O6opynoBaHnue: CBETOBOW MHUKPOCKON, MHUKpOMpENapaThl SIHMIEKIETOK U
CIEpMaTO30M10B, MOAENb « LUK pa3BUTHUS JISATYILIKWY.

JlabGoparopHas padora «l3ydeHue CTpOEHHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax.

IIpakTnueckass padora «BbIsIBIEHME NPU3HAKOB CXOJCTBA 3apOJbIIIEH
MO3BOHOYHBIX JKUBOTHBIX).

JladopaTtopHas paGora «CTpoeHHE OpPraHoB pPAa3MHOXKEHUS BBICIIHX
pacTeHUn».

Tema 11. I'eHeruka — Hayka 0 HaCJeICTBEHHOCTHM U H3MEHYHMBOCTH
OpPraHM3MoOB

Hcropust cTaHOBIEHUS M PAa3BUTUS TEHETHUKM Kak Haykd. Paboter T
Menpnens, I'. ne ®pusa, T. Moprana. Poins oTeuecTBEHHBIX Y4EHBIX B Pa3BUTHH
renetuku. Padoter H. K. Konbnosa, H. 1. Basunosa, A. H. benosepckoro, I'. 1.
Kapnieuenko, 0. A. @ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MTOHATHUSI U CUMBOJIBL. [ OMOJIIOTHYHBIE XPOMOCOMBI,
aJUleJIbHbIC TE€HBI, aJbTePHATUBHBIC MPU3HAKU, JOMUHAHTHBIA U PEIECCUBHBIN
MPU3HAK, TOMO3UTOTAa, T€TEPO3UT0Ta, YUCTAs TUHUS, TUOPUIbI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJbl ~ TE€HETUKH:  THOPUAOJOTHYECKUN,  IUTOJIOTHUYECKH,
MOJIEKYJIIPHO-TEHETUYECKU .

JleMoOHCcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®wmnuenko, H. B.
TumodeeB-PecoBckuii.

TaOmuier u cxembl: «MeTobl TeHETUKNY, «CXEeMbI CKPEIIUBAHU .

JlaGopaTtopuas padora «Jlpo3oduna Kak OOBEKT TI'E€HETUUECKUX

VICCIICIOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHnmens — 3aKoH

eAMHOoO00pa3usi THOPHUIOB MepBoro nmokonenus. [lpaBuno nomunuposanus. Bropoii
3aKOH MeHaenss — 3aKOH pacLICIUICHMs IPU3HAKOB. LluTosmormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpeIuBaHus. [ Mmore3a 4ucToTh TaMeT.

Ananuszupyooniee ckpemnBanue. [[poMexyTouHbIN XapakTep HaclIeJOBaHMUS.
Pacmennenne npu3HakoB Py HEMOJIHOM JOMUHHUPOBAHUH.

JuruOpunnoe ckpemmbanue. TpeTuit 3akoH MeHenst — 3aK0H HE3aBUCHUMOT'0
HACJICIOBaHUsl  IIPU3HAKOB. [{uTonoruueckne  OCHOBBI  JUTHOPHUIHOTO
CKPEILIMBAHUSL.

CuerienHoe HacnenoBaHue npusHakoB. Padorel T. Moprana. CruernsieHHoOe
HACJICIOBAaHUE T'€HOB, HAPYUICHUE CLEIUICHUS MEXAYy TIeHaMu. XPOMOCOMHas
TEOPUsI HACJIEACTBEHHOCTH.

['eneTuka nosa. XpoMOCOMHBI MEXaHU3M OMNpPEEICHHS MoJia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbII M TETEPOraMeTHBIM I10JI. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaclienoBanne npu3HakoB, CUEIUICHHBIX C MOJIOM.

['enotun kak nenoctHas cucreMa. [InernoTponus — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHbIM auienu3M. B3auMoJelncTBHE HEaJUICIbHBIX TE€HOB.
Kommnementapaocts. Onucras. [lomumepusi.

I'eHeTyeckuil KOHTPOJIb PA3BUTHSl PACTCHUM, JKUBOTHBIX M 4YEJIOBEKa, a
Takke (PU3NOIIOTUUECKUX TMPOIECCOB, TOBEJACHUS W KOTHUTWUBHBIX (DYHKITUH.
['eneTnueckue MexaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO035UH
— TIapa3uT» U «XO3IMH — MHUKpoOMOm». ['eHeTHueckue acrnekThl KOHTPOJS U
M3MEHEHUS HACJIEICTBEHHON MH(OpMAIINK B TIOKOJICHUSAX KJIETOK U OPTraHU3MOB.

JlemoHcTpanuun

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

Tabmuier u cxembl: «llepBbiii U BTOpol 3aKoHbI Menpaenss», « TpeTuil 3akoH
Menpaens», «AHAUM3UPYIOUIEE CKpelnBaHue», «HermomHoe AOMUHUPOBAHUEY,
«CuerieHHOe HacjeoBaHWE NPU3HAKOB Yy aApo3oduibly, «l'eHeTnka Tmoay,



«Kapuotun uenoBeka», «Kapuorun apozoduney, «Kapuotun nruiib,
«MHOXEeCTBEHHBIN aJUIENIN3M», «B3anMonencTesrue reHoBy.

OOopynoBanue: MoOJEAb ISl JIEMOHCTPAllMM 3aKOHOB  €IWHO00pa3us
rUOpUIOB TIEPBOTO TIOKOJICHUSI M PACIICIJICHUS TPU3HAKOB, MOJAEIb IS
JEMOHCTpAIlMA 3aKOHA HE3aBHUCUMOIO HACJIEIOBaHUS TPU3HAKOB, MOJAENIb JJIs
JEMOHCTPAlMH CLEIUICHHOI'0 HACJIEJOBaHMs MPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKponpemnapart: «po3odunar.

IIpakTnueckas padora «/3yueHue pe3ynbTaTOB  MOHOTMOPUIHOTO
CKpEIIMBAHUS Y IPO30(PIIIBD).

IIpakTnueckas  padora  «M3ydyeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpEIIMBAHUS Y IPO30(PIITBD).

Tema 13. 3akoHOMepPHOCTH U3MEHYHMBOCTH

B3aumopneiictBue reHoTUNa W Cpelbl Npu  (OpMHUpPOBAHUU (EHOTHIIA.
N3meHunBOCTh NpU3HAKOB. KaueCcTBEHHBIE M KOJMYECTBEHHBIE INMPU3HAKU. Bubl
W3MEHYMBOCTU: HEHACJIEICTBEHHAS U HACJICICTBEHHAS.

MonmudukannonHas HW3MEHUYHBOCTb. Pomb cpeapl B (OpPMHUPOBAHUU
MoaudukaoHHOM u3MeHYnBocTH. Hopma peakiuum npusHaka. BapuannoHHBIN
psn u BapuanuonHas kpuBas (B. Horanmucen). CpoiicTBa MoaudukanmoHHON
W3MEHYUBOCTH.

['enoTNIMUecKkass N3MEHYUBOCTh. CBOMCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH.
Buapl reHOTUIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallHOHHASI.

KomOuHaTnBHAs W3MEHYHMBOCTH. Meio03 M TIOJIOBOM TIpollecC — OCHOBaA
KOMOWHATUBHON MU3MEHYNBOCTHU. P0OJIb KOMOMHATUBHON N3MEHUYMUBOCTHU B CO3TaHUU
T€HETUYECKOro pa3Hoo0pasus B Mpejesiax OJHOro BHUja.

MyrauroHHass W3MEHUYMBOCTh. BuIbl MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYIMPOBAHHBIE MYyTauWu. SnaepHble U
nuToIIa3Marndyeckue Mmyranuu. CoMaTudyeckue W MoJIoBble MyTauuu. [IpuynHb
BO3HUKHOBEHUs MyTauuii. MyTareHbl W WX BIHASHAE HAa OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAILIMOHHOTO Tpolecca. 3aKOH TOMOJIOTMYECKHX PSAOB B
HacneacTBeHHOM u3meHuuBocTu (H.M. BaBunoB). BuesnepHas M3MEHUYMBOCTH U
HACJIEJACTBEHHOCTb.

Onucenemuxa U INULEHOMUKA, pPONb  dNUSEHeMU4ecKux (haxmopos 8
HACe008AHUU U USMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JlemoHcTpanuun

[loprpersr: I'. ne @pu3s, B. Moranncen, H. Y. BaBunos.

Tabmuet u  cxembl:  «Buasl  u3MeHuuBOCTHY, «MonudukanronHas
U3MCHUYHMBOCTD), «KoMOuHaTnBHAA W3MEHUHBOCTDY, «Meiio3y,
«OmnogorBopeHue», «I'enernueckue 3a00aeBaHUS YEIOBEKa», « BUABI MyTaIniiy.



O6opynoBaHue: *UBbIE M repOapHble K3eMIUIIPhl KOMHATHBIX PACTEHH,
pucyHkH (potorpadun) >KUBOTHBIX C Pa3IMYHBIMU BUJIAMU U3MEHUYUBOCTH.

JlaboparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAIMOHHON W3MEHYMBOCTH. llocTpoeHue BapuUallMOHHOTO psia U
BapUALlMOHHON KPUBOM.

IIpakTnueckas padora «Myramuu y J1po3oduiasl  (HA TOTOBBIX
MUKpOMpernapaTax).

Tema 14. I'eneTuka yesioBeka

Kapuorun denoBeka. MexyHapoaHas MporpaMma HCCIIEIOBaHUS T€HOMa
yenoBeKka.  Meroapl  M3y4EHHMS] TEHETUKM  YEJOBEKA:  IeHEAJIOTMYeCKHUi,
OJIM3HEIOBLIN, LIMTOT€HETUYECKUIM, MONYJISIUOHHO -CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKUM. CoBpemeHHOE ONpeAcICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOIIBIO
[TI[P-anann3a. HacneacTBeHHbIe 3a00JIeBaHMsI YeIOBEKA. | €HHBIE M XPOMOCOMHEIE
0oyie3Hn 4yenoBeKa. bolle3HHM C  HAcIeACTBEHHOM MPelpacnoyioKeHHOCTHIO.
3HayeHre MEAUIMHCKOW T€HETUKHU B MPEIOTBPAIICHUU U JICYEHUU T€HETUUYECKUX
3a005IeBaHUI 4YenoBeKa. MeauKo-reHeTHYecKoe KOHCYJbThpoBaHue. CTBOJIOBbIE
KJIeTKU. [[OHATHE «TE€HETUYECKOro rpy3a». DTUYECKHE aClEKThl MCCIICIOBAHUI B
00J1acTH peaKTUPOBAHUS FTEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue GakTOpbl TOBBIIIEHHONM UYYBCTBUTEIBLHOCTH 4YeJlIOBEKa K
bU3MYECKOMY U XMMUYECKOMY 3arpsi3HEHUIO OKpYXKarolieil cpenbl. [ eHeTnueckast
PEAPACIIONOKEHHOCTh YEIOBEKA K MATOJIOTUSIM.

JemoHcTpanuu

Tabmuupl 1 cxembl: «Kapuotun denoBeka», «MeToabl U3y4eHUS T€HETHKU
yenoBekay, «I eHeTnyeckue 3a001eBaHUS YETOBEKAY.

IIpakTuyeckas padora «CoCTaBJIEHHE U aHAIN3 POJOCIOBHON.

Tema 15. Cenekuusi OpraHu3MoB

JlomecTukanus W CeJeKIUA. 3apOoKJICHHE CEJIeKIUU U JIOMECTUKAIIH.
Yuenne H. W. BaBunoBa o IleHTpax mpPOUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHuil. Ponb ceneknuu B CO3/IaHUM COPTOB PACTEHHl U TOPOJ
#uBOTHbIX. CopT, moOpoxa, IMTaMM. 3aKOH TOMOJIOTUYECKHX PSIOB B
HacjaeacTBeHHoM wu3MeHuuBoctd H. WM. BaBuioBa, ero 3HaueHue IJisd
CEJIEKIIMOHHOM paOOTHI.

Metonpl cenekiMoHHOM padoThl. McKycCTBEeHHBIN OTOOp: MAacCOBBIM U
VHJIUBHIYaJbHbBIN. OTarnsl KOMOMHAIIMOHHON CCJICKIIUHU. Hcnrerranne
npou3BouTeNe 1o moTOMCTBY. OTOOp MO T'E€HOTUIy C TIOMOIIBIO OLIEHKH
(eHoTHMIa MOTOMCTBA U OTOOP IO Fr€HOTUNY ¢ Nomolbio aHanuza JIHK.

HckyccTBeHHBIW ~ MyTareHe3  Kak  METOJA  CEJIEKIIMOHHOW  paOoThI.
PaananvoHHbI 1 XUMHUYECKUM MYTAareHe3 Kak UCTOYHUK MYTallMM y KYJbTYPHBIX



¢opMm opranuzmoB. lcronb3oBaHHE TE€HOMHOIO PEJAaKTUPOBAHUS U METO/OB
pexomOuHaHTHBIX JIHK /U1 moydeHus: HCX0JHOTO MaTepuaa Jyisi CENEKIIUH.

[lonyuyenue ITOJIUTUIOUIOB. BnyrpuBnnoBas rUOpUIU3aLUs.
brmuskoponcTBeHHOE  cKkpemmBaHue, wid  uHOpuAMHT.  HepoacTtBeHHOE
CKpeluBaHue, win ayropuauHr. ['erepo3uc u ero mpuuuHbl. Mcmosb3oBaHue
rerepo3uca B cenekiuu. Otmanénnas rubpuausanus. [Ipeogonenue Oecrutonus
MEXBUIOBBIX THOPUAOB. JIOCTHIKEHUS CENIEKIINN PACTEHUN U KUBOTHBIX. «3enéHast
DeOOYUAY.

CoxpaHeHue U U3y4YEeHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U
UX JUKAX  poAauded  JUIl  CO3MaHMsl  HOBBIX COPTOB W THOpPHUIOB
CEJIbCKOXO3MCTBEHHBIX  KYJIbTYp. HM3yuenue, coxpawenue u  ynpasieHue
2EeHEMUYECKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YAVYUeHUs Cyuecmsyiowux u co30anus HO8blx Nopoo, JTUHUL U KPOCCO8, 8
MOM uyucie ¢ NpUMEHeHUeM COBPEMEHHBIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeoosvix uoell U nepcneKmueHblX MmexHo102Ull.

JleMoHCcTpanuu

Iloprpersr: H. M. Basunos, . B. Munuypun, I'. /JI. Kapneuenxo, II. IL
JIykpanenko, b. JI. Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuibl 1 cxembl: «LIeHTpbl MPOUCXOKACHUS U MHOTOOOpa3usl KyJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHOW H3MEHUYHUBOCTH,
«Metonpl cenexkuuny, «Otnanénnas ruopuauzamnusy», «MyrareHes.

JlaGopaTopHas padora «l3ydueHue copToB KyJbTYpPHBIX PACTEHUN U MOPOJ
JOMAITHUX KUBOTHBIX).

JlabGoparopHas padora «/3ydyeHne METOI0OB CENEKIIUU PACTEHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTEeHUI».

Ikckypeusi «OCHOBHBIE METOJIBI U JOCTHXKCHHUS CEJICKIIMU PACTeHUN U
KUBOTHBIX (Ha CEJICKIINOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOWCTIBITATEbHBIA y4aCTOK, B TEIUIMYHOE XO35SHUCTBO, B J1aOOpaTOpHUIO
arpOyHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHOI0rus U CHHTETHYECKAs1 OMOJIOTUsA

OOBEKThI, HCHOJb3yEeMble B OHWOTEXHOJOTHUU, — KJIETOYHbIE W TKAHEBBIC
KYJbTYPHI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHUKA. TpanuimonHas
OMOTEXHONIOTUA:  XJICOOTEUEHHE, TONy4YeHHE KHUCIOMOJIOYHBIX  IMPOJIYKTOB,
BUHOAENMEe. MukpobOuonorudeckuii cuHTe3. OOBEKTHI MHUKPOOHMOIOTHYECKUX
TexHoJsiorui. [Ipon3BocTBO O€nKka, aMUHOKUCIIOT M BUTAMUHOB.

Co3nanne TEeXHOJOTHI U MHCTPYMEHTOB LEJICHANPABICHHOIO M3MEHEHUS U
KOHCTPYMPOBAHUS I'€HOMOB C II€JIbI0 MOTYyYEHUs] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKaluX HE BCTPEYAIOIIUECs B IPUPOJI€ OMOCUHTETUUECKUE MYTH.



Kiierounass unxkeHepusi. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTECHUN H
#®uBOTHBIX. Kpuobanku. Comatuyeckas THOpUAM3AlA W  COMATUYECKHI
sMOpuorene3. lMcnosib30BaHWE TallJIONJAOB B CEJICKIUM pacTeHuil. [lonyuenue
MOHOKILOHANbHBIX aumumei. Vcnonv3oeanue MOHOKIOHAILHBIX U NOJUKIOHATLHBIX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OIIOJOTBOpEHHE. PeKoHCTpyKuus
SMIEKIIETOK U KIOHUPOBAHUE XKUBOTHBIX. METOJ TpaHCIJIAaHTALMKU SIAEP KIETOK.
Texnonocuu 0300p086IeHUs, KYJIbMUGUPOBAHUS U  MUKDOKIOHATbHOZ20
DA3MHOIICEHUSA CENbCKOXOZAUCMBEHHBIX KVIbMYD.

XpoMOCOMHass W T€HHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€HAa H
koHcTpyupoBanue pekomOuHantubix JJHK. Cozoanue mpanceennvix opeanuzmos.
JlocTrkeHUss W NEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HWHKCHEPHH.
DKOJIOTUYECKHUE U ITUIECKUE MTPOOJIEMbI TEHHOW HHKCHEPHUH.

Menununckue ouorexnosnioruu. [locrrenomuas mudponas mequiuna. TP -
JMATHOCTUKA. MeTaOoNOMHBIN aHanmM3, TEHOIEHTPHUYECKUN aHaiM3 MpOoTeoMa
YEeJIOBEKa I OLICHKH COCTOSIHUSA €ro 340poBbs. MCIONb30BaHHWE CTBOJIOBBIX
kineTok. TaprerHas Tepanus paka. 3D-Ouommkenepuss g pazpaboTKu
(GbyHIaMEHTATLHBIX OCHOB MEAMIIMHCKAX TEXHOJOTHH, CO3JaHUS KOMILJIEKCHBIX
TKaHEW COYeTaHUEM TEXHOJOTUH TPEXMEPHOTro OMOMPUHTHUHTA U cKa(doIaIuHTa
JUISL PEHICHHUS 3a/1a4 IEPCOHATIM3UPOBAHHON METUIUHBL.

Coznanue BEKTOPHBIX BAaKIUH C IIEJIbI0 OOECIeYeHHs] KOMOMHUPOBAHHOU
3amuThl oT Bo30Oyauteneir OPBU, ycraHOBiieHHE MOJEKYISPHBIX MEXaHHU3MOB
dbynakimonupoBanusi PHK-cogepskanux BHUpYCOB, BBI3BIBAIOIINX 0COOO OMAacHBIC
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuer u cxemsl: «Mcnonb3oBaHNEe MUKPOOPTaHU3MOB B TIPOMBIIIIICHHOM
pou3BOACTBE», «KineTounas unxenepus», «I eHHas HHKECHEPUS.

JladopaTopHas padora «/3ydeHrne o0bEKTOB OMOTEXHOIOTHI.

IIpakTnuyeckas padora «lloaydyeHrne MOJIOYHOKUCIBIX POJYKTOB.

JKcKypeusi «bUOTEXHOJIOTMST — BaKHEWIIAas MPOU3BOAUTEINIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTUYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxaeHue ¥ pa3BuTHE IBOJILUMOHHBLIX MNMPEACTABJICHUN B
Oonosioruun

OpomonmonHass teopusa Y. [lapBuna. IIpeamnocbulku  BO3HHUKHOBEHMS
napBuHnA3Ma. JKu3Hb 1 Hay4yHas nesaTenbHocTh Y. JlapBuHa.

JIBr>Kylue cuiibl 3BoIOIMY BUAOB 1o Y. J[apBUHY (BbICOKasi HHTEHCUBHOCTD
pa3MHOXXEHHUS OpPraHM3MOB, HACJE€ACTBEHHas HW3MEHYMBOCTb, Oopbba 3a
CYILLECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).



Odopmnenue cunrernueckod teopun sBomouuu (CTI). Heitrpanbhas
teopust 3BomonMu. CoBpeMEHHas 3BOJIONMOHHAs  Ouojorusi. 3HaueHHE
ABOJIIOIIMOHHON TEOPUHU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA.

JlemoHcTpanuun

[Toptpersr: Apucrorens, K. JIunnen, K. b. Jlamapk, 3. JK. Cenr-Unep, XK.
Kioswe, Y. Hapsun, C. C. YerBepuxos, 1. U. maneraysen, Jx. Xonzaeitx, . K.
benses.

Tabmuubpl u  cxembl: «Cucrema xuBod mnpupoasl (mo K. Jlunuew)»,
«JlectHuna kuBBIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHUs
NpUCIIOCOOJEHUM y pacTeHu U kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmipyta myremiectBus Y. Jlapsunay, «Haxogku Y. Jlapsunay, «@opmbl 60ps0ObI
3a cymectBoBanuey, «llopomel romybei», «MHOrooopasue KyIbTYpHBIX (GOpM
KanmycTbl», «[lopoabl 1oManIHUX KUBOTHBIX», «CxeMa 00pa30BaHMs HOBBIX BUIIOB
(mo Y. [HapBuny)», «(CxemMa COOTHOIIEHUSI ABUXKYIIUX CHUJ DBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUHU IBOJTIOLIIY.

Tema 2. MUKpP0IBOIIOLHA U €€ Pe3yJIbTAThI

[lonynsiuus Kak 3jleMeHTapHas eIWHHIA 3BOIoUUd. COBpEMEHHBIE METO/bI
OLIEHKM T€HETUYECKOro pa3HooOpasusi U CTPYKTyphl mnomnyianuil. M3menenue
reHopoHJa MOMYJSIMUU KaK >3JEMEHTAapHOE HBOJIOIUMOHHOE SBJIEHUE. 3aKOH
reHeTnyeckoro pasHoBecus JIx. Xapau, B. Baiin6epra.

OneMeHTapHble (DAKTOPBI (IBIKYIIUME CHUJIBI) HSBOJIONUU. MyTalmOHHBIN
nporiecc. KomOunatuBHas u3MeHUYMBOCTH. Jlpeiid reHoB —  ciydaiiHble
HEHANPABJIICHHBIE HM3MEHEHUS YacTOT aieied B monmyasanusx. ddexr
ocHoBatensi. JDpgexm oOymovirounozo copaviuika. CHuUdCeHUue 2eHemuyeckKo2o
paszHoobpasus: npuuunsl u cieocmeus. Ilposisnenue sgpghexma Opeiigha cenos 6
oonvuwux U manelx  nonynayuax.  Mwurpauuu.  VM3omsuus  mOMySSIUiA:
reorpaduueckas (mpocTpaHCTBEHHAs1), OnMojorudeckas (penpoayKTUBHAS).

EctectBennbiii 0oT00p — HampaBngomuid (aktop sBogouud. Dopmbl
€CTECTBEHHOr0  OTOOpa:  JABWXKYIIMNA, CTAOWIM3UPYIOUIUH,  Pa3pblBAIOIIMMA
(nm3pynTuBHbIii). [lonoBoli o0TOOp. BO3HMKHOBEHHE M 3BOJIOLMS COLMAIBHOIO
MOBEJCHUS JKUBOTHBIX.

[IprucnocOOJIEHHOCT, ~ OPraHU3MOB  KakK  PE3yJbTaT  MHUKPO3BOJIOLIHH.
BosnukHOBeHHe — mpucnocobsieHuit y  opraHu3mMoB.  ApoMopdo3bl U
uanoanantanuu. [lpuMepsl mpucnocoOIeHuil y opranu3MoB: MOp(oIoruyecKue,
¢uznonornyeckue,  OHMOXMMHUYECKHE,  MoOBeAeHUYecKue.  OTHOCUTENbHOCTh
IPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kputepum U CTpyKTypa. BuaooOpasoBaHue Kak pe3ynbTar
MUKpo3Boonnu. M3omsiuus — kioueBod ¢aktop BuaooOpazoBanus. Ilytu u
CIIOCOOBI BHJI000pa30BaHUS: aJUIONaTPUIECKOE (reorpaduueckoe),



CUMIIATPUYECKOE (aK0NIOTHYECKOE), «MTHOBEHHOE (monumION IU3aIINS,
ruOpuansanus). JJIMTeIbHOCTh 3BOIIOLIMOHHBIX MPOLIECCOB.

Mexanu3Mbl GOpMUPOBAHUS OMOJIOTUYECKOTO pPa3HOo00pasusl.

Pone  sBOmOLMOHHONW Ouonorun B pa3pabOTKe HaydHBIX METOJIOB
coxpaHeHHs1 Onopa3zHooOpa3usi. MUKPOIBOIIONMS U KOIBOJIOIUS Mapa3suTOB U UX
X03sieB. MexaHu3Mbl (POPMUPOBAHUST YCTOMUYMBOCTU K aHTHOMOTHKAM M CIOCOOBI
OOpBOBI C HEl.

JleMOHCcTpanuu

[Toprpetsl: C. C. UeTBepukos, 3. Maiip.

Tabmuupr u cxembl: «MyTalliOHHas W3MEHUYMBOCTHY, «llomynmsunonHas
CTpYKTypa Buza», «CxeMa mposBieHHs 3akoHa Xapau—BaitnOepray, «/[Bmwkyrmime
CHJIbI 3BOJIOIUNY, «DKOJIOTHYECKas W30JSIIUS MOMYISIUNA CEeBAaHCKON (openny,
«l'eorpaduyeckass M30JSLUS  JTUCTBEHHULIBI CHUOUPCKOM M JIMCTBEHHUIIBI
naypckoity, «[[omynsiuoHHbIE BOJHBI YUCICHHOCTH XUIIIHUKOB U KEPTB», «Cxema
JIEUCTBUSL €CTECTBEHHOr0 o0TOOopa», «®PopMbl OOpPHOBI 3a CYIIECTBOBAHUEY,
«aaycTpruanbHblii MenmaHnu3M», «KuBble UCkonaeMmbie», «[lokpoBuTenscTBEHHASA
OKpacka KUBOTHBIX», «IIpegynpexnaronias OKpacka KUBOTHBIX,
«®uznonornyeckue ananranuny, «lIpucnocoOIeHHOCT, OpraHu3sMoB U €€
OTHOCHUTENIBHOCTBY, «Kpurepuu Buma», «Buasl-nBorHukn», «CTpykTypa BUAa B
npupoze», «Crnocodsl BuAo0Opa3zoBaHus», «leorpaduueckoe BUA000pa3oBaHUE
TPEX BHUJOB JIAHJBIICH», «IJKOJOTMYECKOE BHUJI000pPA30BAHHME BUIOB CHUHULY,
«Tonumnonsl pacteHuity, «KamycTHO-peIedHbIN THOPHIY.

O6opynoBanue: repdapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yydesia MTUIl U
3Bepeil ¢ MpUMEpaMH Pa3JIMUHBIX TPUCTIOCOOTCHUHN, dYydena MNTUI] U 3BEpe
pasHbIX BHUJOB, Tepbapuu pacTeHW OMU3KUX BHUJIIOB, OOPa30BABIIMXCS
Pa3IUYHBIMU CIIOCOOAMHU.

JlabopaTtopHas paGora «BblsiBIEHHE W3MEHUMBOCTH Y 0COOEH OJHOTO
BUJI».

JladopaTtopnas  padora  «lIpucnocoOneHuss  opraHu3smMoB U HX
OTHOCHUTEJIbHAS LIEIECO00PA3HOCTHY.

JlabopaTtopHas pabora «CpaBHeHHE BHJIOB IO MOPQPOIOTUYECKOMY
KPUTEPUIOY.

Tema 3. MakpodBoJlo1uA U €€ pe3yabTaThl

Meronpl  HM3ydeHUs  MaKpo3BOMOLMH. [laneoHTonormueckue  MeTOJbI
n3ydeHus: HBomonuu. llepexogneie @QopMbl M (PUIOTEHETHYECKUE  PSAJIbI
OpPraHU3MOB.

buoreorpadguueckue meronsl u3ydeHus: sBomouuu. CpaBHeHUE (IOpHI U
dbayHsl MaTepuKkoB M OCTpoBOB. buoreorpaduueckue obsactu 3emiau. Bujbl-
SHJIEMUKHU U PEJIUKTHI.



OMOpHOSIOTUYECKHE M CPABHUTEIBHO-MOP(OIOTUYECKUE METObI MU3y4EHUS
SBOMIIOIMHU. ['eHeTHYecKne MEXaHW3MBbl SBOJIOLIUM OHTOTEHE3a U IIOSBICHUS
ABOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPraHBbI.
PynumenTtapuple  opranel M aTaBuU3Mbl.  MOJIEKYJISPHO-T€HETHYECKUE,
OMOXMMUYECKHME W  MaTeMaTU4ecKMe  METOAbl  M3YyYEHHs]  DBOJIIOLUU.
I'omonornynsie reHbl. COBpEMEHHBIE METOJIbI MOCTPOCHHUS (PUIOreHEeTHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallUH U SBOJIOLMSI TEHOMOB.

OO0mme 3aKOHOMEpPHOCTH (MpaBWjia) dBOMOUUU. [Ipunyun cmenvl QyHKYUIL.
HeoOpatumocts sBomtouuu. ApanTuBHas paauanusa. HepaBHOMEPHOCTh TEMIIOB
SBOJIIOLUH.

JleMoHCcTpanuu

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosnep, 3. ['ekkens.

Tabmuubl u cxembl: «OUIOTEHETHUECKUHM Psi JIOMAAN», «KAPXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»y,  «Punmodursr»y,  «CemeHHBIE
ManopoTHUKW», «buoreorpadguueckne 30HBI 3eMiam», «Jlpeiid KOHTHUHEHTOBY,
«PenukTh», «HauanpHble cTaguu SMOPHUOHAIBHOIO Ppa3BUTHA IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE M AHAJOTUYHBIE OpraHe, «PyaumeHThD,
«ATaBU3MB), «XPOMOCOMHBIE HAOOpHI 4YENIOBEKa M IIMMIIaH3e», «lmaBHBIE
HampaBJICHUs 3BOIIOLUNY, «OO0II1e 3aKOHOMEPHOCTH 3BOIIOLIUN.

O0GopynoBaHue: KOJJIEKIIMH, TrepOoapuu, MYJSDKM HMCKOMAEeMBbIX OCTaTKOB
OpPraHU3MOB, MYJISIKA TOMOJIOTMYHBIX, AaHAJIOTHYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIUN HaCEKOMBIX.

Tema 4. IIpoucxoxkaenne U pa3BuTHE KU3HU HA 3emJie

Hayunble rUmoTessl NpPOUCXOXKIEHUS JKM3HM Ha 3emie. AOHOreHes u
naHcnepmusi. [loHayuyHble NpeACTaBICHUS O 3aPOXKACHUU KU3HU (KpEarlmOHU3M ).
I'mnores3a NOCTOSSHHOTO CaM03apOKIECHU )KU3HU U €€ onpoBepkeHue onsitamMu O.
Penu, JI. Cnamnanmnanmy, JI. [lactepa. [Ipoucxoxnenne »u3HU U aCTPOOHUOIOTHSI.

OcHOBHBIE ATaIlbl HEOpPraHU4YEeCKOM SBOJIOLIUH. [InanerapHas
(reojoruyeckasi) SBOJIOLMSA. XHUMHYECKas OdBOJIONUA. AOHWOT€HHBIA CHHTE3
opraHmyeckux BeniecTB u3 Heopranuueckux. OmeiTr C. Mummepa u I'. IOpm.
OO6pazoBanue monMMMEepoB U3 MoHOMepoB. KoamepBarnas rtumoresa A. .
Onapuna, runore3a nepBuaHoro oymnboHa J[x. XomnjaeiiHa, reHETUYECKasi TUIIOTE3a
I'. Mémnepa. Pubosumbl (T. Yek) u rumoreza «vmupa PHK» V. T'mnbGepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE TPOTOKJIETKH.

Hctopus 3emuin U Meroabl €€ u3ydeHHs. lIcKomaeMble OpraHn4yecKHe
octatku. ['eoxpoHosnoruss u €€ Meronbl. OTHoOcUTENbHAsT M aOCOJIOTHAS
reOXpPOHOJIOTHs. ['e0XpOoHOI0rnyecKast mKana: 30Hbl, 3pbl, IEPUOJIbI, TTOXH.



HavanpHble s3Tanbl opraHmyeckod sBomounu. [losiBieHne u 3BoNOIUA
HEPBbIX KJIETOK. DBOJIOLUSA MeTaboiu3Ma. BO3HUKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOMIEHKN KaK aHaJor MEPBbIX HAa 3eMile COOOIIECTB.
Crpomaronutsl. [IpokaproTBI U 3yKapuOTBHI.

[IpoucxoxaeHue 3ykapuoT (CUHMOHOTreHe3). DBOJIOLMOHHOE TPOUCXOXKICHNE
BUpPYCOB. [IpOoMCXOXKIEHHE MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl IBOJIIOIMU BBICIIUX pacTeHui. OCHOBHBIE apoMopdo3bl
pacteHuii. Bwixon pacreHunii Ha cymy. IlosBieHne CHOpPOBBIX pPacTeHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue UIBETKOBBIX
pPacTeHUMN.

OcHOBHBIE 3Tambl 3BOJIOLUUU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(O3bI
AKUBOTHBIX. Benackas ¢gayna. KemOpuiickuii B3pbIB — MOSIBIEHHWE COBPEMEHHBIX
TunoB. [lepBeie XOpaoBbIE KUBOTHBIE. JKM3HB B BOJE. DBOMIOIUS MO3BOHOYHBIX.
[Tpoucxoxnenue ambubuii u pentuwnuil. [IporcXokaeHUEe MIICKOMUTAIOMIUX U
ntutl. [lpuanun  xmoueBoro apomopdo3a. OcBoeHue O€CIO3BOHOYHBIMH U
MTO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3Butne xu3HM Ha 3eMie MO 3paM W IEPUOJAM: apXeW, MPOTEPO30H,
najgeo3or, Me3030M, KailHo3oih. OOmas  xapakTepucTukKa KiuMara U
reoJIOrH4ecKkux InponeccoB. [losBIeHHEe M pacuBET XapaKTEPHBIX OPraHW3MOB.
VYrineobpazoBaHue: €ro ycaoBUs U BIUSHUE Ha Ta30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMUPaHHUSI — 3KOJOTMYECKHUE KPU3HUCHI mpouuioro. IIpuunHsel u
CJIEICTBUSI MAacCOBBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKUN KpPHU3UC, €ro
ocobenHoctu. [Ipobiiema coxpanenus GuopazHooOpasust Ha 3emie.

CoBpeMeHHasi cucTeMa OpraHuyeckoro mupa. [IpuHuunbl Kraccuduxauu
oprann3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYIIIbI OPraHU3MOB.

JlemoHcTpan UM

[Toptpersl: ®@. Penn, JI. Cnamnanuanw, JI. Ilactep, Y. 1. Meunukos, A. 1.
Omnapun, x. Xonaeitn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmuier u cxembl: «Cxema ombita @. Pequy, «Cxema ombrita JI. [lacTepa mo
U3YYEHUIO CaMO3apoxaeHus Xu3Hm», «Cxema ombita C. Mwmepa, ['. FOpny,
«JTanel  HEOPraHMYECKOW  ABOMOUUW»,  «['€0OXpOHOJOrMyeckas  IIKajiay,
«HavanbpHble 3Tanbl OpraHMYecKor 3BOMIOLIUNY», «CxeMa 00pa3oBaHUs 3YKapUOT
nyréM cumoOunorenesa», «Cucrema >XKUBOW HpUpOabl», «CTpoeHHE BHUpYCay,
«Apomopdo3bl  pacTteHuit», «PuHHOMUTH, «OIHOKIETOYHBIE BOAOPOCIINY,
«MHoOrokseTounsle  Bogopocin», «Mxu», «llanoporaukn», «I oloceMeHHbIE
pactenus», «OpraHbl I[BETKOBBIX pacTeHHiD», «(Cxema pa3BUTUA KUBOTHOIO
Mupa», «Apomopdo3bl KHUBOTHBIX», «lIpocreimue», «KullIeYHONMOIOCTHBIEY,
«IInockue YEpBW», «YneHucroHoruey, «PBIOBIY, «3eMHOBOHBICY,



«IIpecmbikarommecs», «lItumpy, «Mnekonuraroume», «Pa3BuTue XU3HH B
apxeuckou 3pe», «Pa3BuTue )XU3HU B MPOTEPO3OUCKOU 3pe», «Pa3BuTue KU3HU B
MaJIc030MCKON dpey, «PazBuTue Ku3HU B ME3030MCKOU dpey, «Pa3Burue kxu3HH B
KalHO30MCKOH 3pe», «CoBpeMEHHAsi CUCTEMA OPraHUYECKOT0 MUPAY.

OO6opynoBanue: repbapuu pacTeHUW pa3IMUHBIX OTJIEJIOB, KOJIICKIIMU
HACEKOMBIX, BJIQXXHBIE MPEMapaThl KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJUICKIIUH
UTJIOKOXKUX, CKEJIEThl TO3BOHOYHBIX JKUBOTHBIX, 4Yydella NTULl W 3BEPEW,
KOJUIEKIIMA OKaMEHEJOCTEM, IOJIE3HBIX HMCKOIAEMBIX, MYJISDKM OpPraHUYECKUX
OCTATKOB OPraHU3MOB.

Bupryanbnas  sgaGoparopHass padora «MopaenupoBaHue — ONBITOB
Munnepa—tOpu no n3ydeHnio abMOreHHOT0 CUHTE3a OPraHWYECKUX COSAMHEHUN B
MIEPBUYHOM aTMochepey.

JlaGoparopHas pabGora «/I3ydeHue M OmMCaHHE HMCKOIMAEMBIX OCTAaTKOB
JPEBHUX OPraHU3MOBY.

IlpakTuyeckass pabGora «l3yueHne OCOOCHHOCTEHM CTPOCHMS PACTCHUM
Pa3HBIX OTHAEIIOBY.

IIpakTnueckas padora «/3ydeHue 0oCOOEHHOCTENW CTPOCHHS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxokaeHne 4eJI0BEKAa — AaHTPOIOr eHe3

Pa3znensl 1 3agaun aHTpoIonorud. MeTo1bl aHTPOIIOIOT M.

CraHOBIIEHHE NPENCTABICHUN O IPOUCXOXKIAECHUU YeJOBEKa. PenmurmnosHele
B033peHusA. COBpEMEHHBIE HAYYHBIE TEOPHUHU.

CX0JIIcTBO YenoBeKa ¢ KUBOTHBIMHU. CHCTEMAaTHYECKOE MTOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKUBOTHBIMU:  CPaBHHTENIBHO-
MOP(OJIOTHICCKHE, AMOPHOJIOTHYECKHUE, (hHU3M0JI0r0-OMOXUMHUICCKHE,
noBezeHYeckre. OTINYMS YeIOBEeKa OT KUBOTHBIX. [IpAMOXO0XKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BUTHE rOJI0BHOrO MO3ra U BTOPOU CHUTHAIBHOMU
CUCTEMBI.

JBrxymue cuiibl ((hakTopbl) aHTPOMOTreHe3a: OUOJIOTMYECKUE, COIMaTbHBIE.
CooTHotieHre OMOIOTHYECKUX U COLIMATIBHBIX (PaKTOPOB B AHTPOIIOTEHESE.

OcHOBHBIE CTaIuU aHTpororeHe3a. PaHHue 4YenoBeKOOOpazHbIe O00E3bsIHBI
(TPOKOHCYJIIBI) U PAaHHUE MTOHTUBI — OOIIHE MPEIKH YeT0BEKOOOpa3HBIX 00€3bsH U
JTroAei. ABCTPAJIONIUTEKN — ABYHOTHE NPEIKH JroAei. YenoBek yMmenblid, MepBbIe
V3TOTOBJICHUSL OpYAUU Tpynaa. YenoBek NpAMOXOIAIIMN U MEPBBIA BBIXOJ JIFOACH
3a  npeaenasl  Adpuxku. YenmoBek redaenbOeprckuii  — oOmMM  MpesoK
HEaHIePTAILCKOr0 YEIOBEKA U 4YEJIOBEKa pasyMHOro. YesoBeKk HeaHIepTaIbCKUN
KAaK BHUJ JIIOJEH XOJOAHOrO KiIMMaTa. YenoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKMU YEJIOBEK, OCBOEHME KOHTHHEHTOB 3a mpenenamu  AQpuku.
[TaneoreHeTuka u rmajgeoreHOMUKa.



DBOJIOIMSA COBPEMEHHOI0 4esioBeka. EcTecTBEeHHBIM OTOOp B MOMYJISALIUSIX
yesnoBeka. MyTanuoHHbIN mporiecc U noaumopdusM. [lonmynsiroHHbIE BOJIHBI,
npeiid reHoB, Murpanus U «3QQPEKT OCHOBATEISA» B MOMYJSIIUSIX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckue pacel. Ilonstne o pace. bonpmme packl: €BpOIEOUIHAs
(eBpasmiickas),  aBCTpajlo-HerpouaHas  (PKBaTOpHalibHAs),  MOHTOJIOMJIHAS
(a3narcko-aMepUKaHCKas). Bpems W MyTH paccelneHus YesioBeKa IO IIJIaHETE.
EnuHcTBO  4yenmoBedeckux — pac. HayuHas  HeECOCTOSTENbHOCTh — pacHu3Ma.
[IprcnocoOIEHHOCTh, YEeIOBeKa K pa3HBIM YCJIOBHUSM OKPYXKAIOIICH CpPEeIbl.
Brnusgnue reorpaduueckoit cpeabl U apeidda TEeHOB Ha MOpP(GOIOTHI0 |
(U3HOIOTHIO YETOBEKa.

MexauciummHapable  MeToAsl B (u3uYeckor  (OMOJIOTHYECKON )
AHTPOIIOJIOTUHM.  ODBOJIOUMOHHAS ~ AHTPONOJOTHS W MAJCOAHTPOIOJIOTHS
YEeJIOBEUECKUX NOMyJAUi. bruocoluanbHble UCCIEIOBaHUS MPUPOJIBI YEIOBEKA.
HccnenoBanne K03BOMIONUNA OMOJIOTMYECKOT0 U COIMATIBLHOTO B YEJIOBEKE.

JleMoHCcTpanuu

[Toptpersr: Y. lapsun, JI. Jluku, 5. A. Porunckuii, M. M. I'epacumos.

Tabmuier U cxembl: «MeToIbI aHTPOTIONOTHIY, «I 0JIOBHON MO3T UETIOBEKa,
«YenoBekooOpa3Hbie 00€3bsHBDY, «CKENeT YeloBeKa M CKEJIET UIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MBbDY, «JIBUKYIIIME CUJIBI aHTPOIIOT€HE3a», « DBOIIOLIUOHHOE
IpPEBO  4YEJOBEKa», «ABcTpasonutexk», «YemnoBek  ymenslit», «Yenosek
NPAMOXOAAIININY, «/eHncoBckuil uyenoBek» «Heannepranbip», «KpomMaHbOHIIB,
«IIpenku yenoBekay», «ITarbl IBOIIOLHNH YelIOBeKay, «Packl uenoBekay.

O6opynoBaHue: MyJSDKM — OKaMEHENIOCTe, MpeAMETOB  MaTepUaabHOM
KyJIbTYphl TMPEIKOB dYEJIOBEKa, penpoayknuu (doTtorpaduu) KapTuH C
MUQOJOTUYECKUMH ¢ OUOJIEHCKUMH CHOKETaMU TPOUCXOXKJCHUS YeJIOBEKa,
dororpadun HaX0OK MCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEeKa, MOJICIIb
yeperna 4YeIOoBEeKa W uepena IIMMIIaH3€, MOJIeb KHUCTH 4YEelIOBEKa U KHUCTH
HIMMITIaH3€, MOZENH TOPCa IPEAKOB YEIOBEKA.

Jlaboparopnasi pabora «V3yuyeHue OCOOCHHOCTEH CTPOCHHUS CKeJeTa
YEJI0BEKA, CBSI3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTuyeckas padora «/3ydeHue 3KOIOrHUECKUX aJanTaluid 4eJIOBEKay.

Tema 6. Jkonorusi — HaAyKa O B3aMMOOTHOLIEHHWSIX OPraHNU3MOB U
HAOPTraHU3MEHHBIX CUCTEM C OKPYKaIollel cpeaoi

3apoxxeHne U pa3Butue 3koniorud B Tpyaax A. ['ymGompara, K. ®. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tenciu, B. H. CykauéBa. Paznensl u 3agauu
sKoJioruu. CBsI3b IKOJIOTHH C APYTUMU HayKaMH.



Metonbl sxonoruu. IloneBbie HaOMIOAEHUS. DKCHEPUMEHTHI B DKOJIOTUH:
npupofHble M JaboparopHble. MojenupoBaHue B 3KOJIOTMU. MOHMTOPUHT
OKpY>KaroIIel Cpe/ibl: JIOKAJIbHBIN, PErHOHAIBHBIN U TJI00AIbHBIMN.

3HaueHUE DJKOJIOTMYECKMX 3HAHMM JJI  4YEJIOBEKA. OJKOJIOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBA3€W 4YEJIOBEYECTBA € NMpUponon. PopMHpOBaHHE
AKOJIOTMYECKOM KYJIBTYPBI M DKOJIOIMYECKOW IPAMOTHOCTH HACEJIECHUS.

JemoHcTpanuu

[Toptpets: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuuel 1 cxembl: «Pasznensl skonorumy, «Metonbl skonorun», «Cxema
MOHHUTOPHHIA OKPYKAOILIEN CpeabD».

JlaGoparopHas pabora «3yuenue METOJIOB DKOJIOTUYECKUX
HUCCJICTOBAHUN.

Tema 7. OpranusmMsbl U cpeia OOMTAHUA

Okonoruyeckue (HakTopbl U 3aKOHOMEpPHOCTU UX nerctBus. Kinaccudukanus
AKOJIOTHYECKUX (DaKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpororeHHbIe. O01mue
3aKOHOMEPHOCTH JEUCTBHUS 3KoJornyeckux Qakropon. IIpaBuno munumyma (K.
[Mmnpenrens, FO. JIubux). TonmepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOHMOHTHBIC
OpraHU3MBI.

AbGuornyeckue ¢akropel. CBer Kak sKonoruuyeckuil ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTPAa Ha OPraHU3Mbl. DKOJOTHYECKHUE TPYIIIbI
pacTeHMl M JKUBOTHBIX II0 OTHOLICHHIO K cBeTy. CUTrHaJbHas poJib CBETa.
doTonepuoansm.

Temneparypa kak skonoruueckuii ¢dakrtop. JleiictBue Temmneparypsl Ha
opraHu3mbl. [IoMKUIIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Bnaxuocte kak skonorumdeckui (daktop. IlpucnocobneHust pacrteHuil K
nojiepxkaHuio BogHoro Oamanca. Kmaccudukamusi pacTeHud MO OTHOLIEHHIO K
Bojzie. [Ipucnoco6ienust >KkMBOTHBIX K M3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenbl oOuTaHWsI OPraHU3MOB: BOJHAs, HAa36eMHO-BO3YIIHAs, MOYBEHHAs,
rIyOMHHAasT  TMOAMOYBEHHAs,  BHYTpHOpPraHu3dMeHHas.  DU3UKO-XUMUYECKUE
oco0eHHOCTH cpeA oOuTaHUs opraHu3moB. llpucmocoOsieHusi OpraHu3MOB K
KU3HH B Pa3HbBIX Cpeaax.

buonornueckue putMbl. BHemmHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U
rogu4yHbpie puTMBbI. [IprUCOCOOIEHHOCT OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HU.

Kusnennvie Qopmbl  opranusmoB. lloHsTMe o KuU3HEHHOW (opme.
Kusznennsie popmbl pacTeHUI: AEPEBbs, KYCTAPHUKH, KyCTAPHUYKH, MHOT'OJIETHHE



TpaBbl, OJHOJIETHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOHOHTHI,
re0OHOHTHI, a3pOOHNOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buornueckue (akTopBI. Buner OMOTUYECKMX  B3aUMOJCUCTBHIL:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusMm, kooneparus,
MyTYyaiau3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxyieOHn4ecTBO). Herpoduueckue
B3auMojielicTBUa  (Toruueckue, (dopuueckue, (dabpuueckue).  3HAUCHHE
OMOTHMYECKNX B3aUMOAECUCTBUM ISl CYIIECTBOBAHHUS OPraHW3MOB B Cpele
obutanud. [I[pyHIUIT KOHKYPEHTHOT'O UCKIIIOUECHHUS.

JlemoHcTpanun

Tabmuupl U cxeMbl: «IKoyiorudyeckue (akTopel», «CBETOBOW CIEKTPY,
«OKOJOrMYECKUE TPYIIIbI )KUBOTHBIX 110 OTHOIIEHHUIO K CBETY», «TeImIOKpoBHBIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE JKUBOTHBIEY», «DU3HOJOTMYECKHE afanTaluu
KHUBOTHBIX», «Cpeapl O0OWTaHUS OpPraHU3MOB», «bBHOIOTMYECKHE pPUTMBIY,
«Kuznennole  ¢GopMbl  pacteHHil», <«OKu3HeHHbIE  (QOPMBI  KUBOTHBIXY,
«9KOocuCTEMA IHUPOKOIMCTBEHHOIO JIECay, « IKOCHCTEMA XBOMHOrO jecay, «llenu
MUATaHUS», «XumHu4decTBo», «llapasutmszm», «Konkypermus», «CumOuosy,
«KommeHncaimszmy.

OobopynoBanue: repdapuu pacTeHUW U KUBOTHBIX, MPHUCIIOCOOJIEHHBIX K
BIMSHUIO PA3JIMYHBIX SKOJOTMYECKUX (PAKTOPOB, repdapuu CBETOIOOUBBIX,
TEHENIOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUH, CBETONIOOUBBHIC, TEHEIIOOMBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOapuu U KOJUJIEKIIMH TETJIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTCHH, dydeNia MTHUIl U 3Bepei, repdapuu
pacTeHuii, OTHOCSIIMUXCSA K rurpodputam, kcepoduram, me3opuTam, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIUU >KMBOTHBIX, OOMTAIOIIUX B Pa3HbIX Cpelax,
repbapuu M KOJUIGKIMU pACTEHUA U IKUBOTHBIX, OOJIQAAIOIIUX dYepTaMu
IPUCTIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHM JKM3HU, repdapuu u
KOJUIEKIIUM PACTEHUM M JKUBOTHBIX PA3IMUYHBIX XU3HEHHBIX (OpPM, KOJUIEKIIHH
’KUBOTHBIX, yJaCTBYIOIIUX B Pa3IMUYHBIX OMOTHYECKIX B3aUMOACHCTBUSIX.

JlaGopaTtopHasi paGora «BbIsBI€HHE TMPUCIIOCOOJICHUH OpPraHU3MOB K
BJIMSTHUIO CBETA».

Jlaboparopnasi palGora «BbiBIeHHME NPUCIIOCOOJIEHUNH OPraHu3MOB K
BIIMSTHUIO TEMIIEPATYPhI».

JlabopaTtopHas padora «AHAaTOMUYECKHE OCOOEHHOCTHM PACTEHHM U3
pa3HbIX MECT OOUTaHUS.

Tema 8. Jkosrorust BUA0B U NOMYJISALMI

OKOJIOTUYECKHE  XApaKTEPUCTHKU  IMOMYJSALHUU. [lomynsaumst ~ Kak
Ouonoruyeckas cucreMa. Polib HEOTHOPOJIHOCTH CpPebl, PU3NYECKUX OapbepoB U
0COOEHHOCTEW OMOJIOrMU BUJIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPbI
nomysinquid. OCHOBHBIE ITOKA3aTENM IONYJSLUU: YHUCIEHHOCTb, IUIOTHOCTb,



BO3pacTHasT W TMOJOBasg CTPYKTypa, pOXKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTpAIUS.

Dxoyiorudeckasi CTpykrypa nonyssiiuu. OleHKa YUCICHHOCTH MOMYJISIIUY.
JInHaMuKa TOMYJSIUU U €€ peryisiuus. bUOTHYeCKUi MOTEHUUANT MOMYJISALHH.
MopaenupoBanue TMHAMUKH onyisiuu. KpuBble pocTa YMCICHHOCTH MOMYJISIIUU.
KpuBbie BbDKMBaHUS. Perynsius YUCICHHOCTH TOMYJSIUNA: poiib (HaKTOPOB,
3aBHUCSIINX U HE 3aBUCSIINX OT MNIOTHOCTH. DKOJIOTMUYECKUE CTPATETUU BUOB (I- U
K-cTparerun).

[Tonsitue 00 3KoMOrMYEcKOW HuIIe Buaa. Mectoobutanue. MHoroMmepHas
MOJZieNb dKojornueckor Humu Jx.M. XaruuHcoHa. Pa3Mepbl 3KOJIOrMYeCcKOu
Huiu. [ToTeHManpHas U peain30BaHHAS] HUIIY.

Bun kak cucrema nomyisinuMii. Apeasbl BUIOB. Buapl M HX JKU3HEHHBIE
CTpaTeruu. JKOJIOTHUYECKNE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEACHUS W MHIpaluid KUBOTHBIX. buomornueckue
WHBA3UHU YYKEPOIHBIX BUIOB.

JleMoHCcTpanuu

IToprper: [Ixx. M. XaTunHCOH.

Tabmuiet 1 cXxembl:  «DKOJOTMYECKHE XapPAaKTEPUCTUKHU  TOMYJISIIIUN,
«IIpocTtpancTBeHHass  CTpyKTypa nonyasanuu», «Bo3pacTHple  nupaMubl
nonyysinuny», «CKOpPOCTh  3acCelieHHs] TOBEPXHOCTH 3E€MJM  Pa3IUYHBIMU
opranuzMmammny», «Mojenp s3xonorndeckord Humu /x. M. Xatuunconay.

O6opynoBanue: repdapuu pacTCHUM, KOJUICKIIMH >KUBOTHBIX.

JlaGopaTtopHasi  pabora  «llpucrnocoOneHus ceMsH  pacTeHHMH K
PacCEIEHUION.

Tema 9. Jkos10rus coodmIeCTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBs3u MeEXIy
OpraHu3MamMu B OMOIIEHO3E.

OxocucrteMa kak oTkpbiTas cucrema (A. [Ix. Tencnu). OyHKIMOHAIBHbBIC
OJIOKH OpraHuM3MOB B DKOCUCTEME: MPOJAYIEHTbl, KOHCYMEHTBI, PEIYLEHTHI.
Tpodpuueckue ypoBHu. Tpoduueckue uenum u cetu. AOuorudyeckue OJOKH
skocucteM. [1ouBbl U Wbl B 3KOcUcTeMax. KpyroBopoT BEIIECTB U TOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  MOKa3zaTeldu  JAKOCHCTeMBbl. buomacca u  HOpoOAYKIUS.
DKOJIOTUYECKHUE MUPAMUJIBI YUCETT, OMOMACCHI U SHEPTUH.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpotiku. Daykmyayuu.
HanpasnenHsle 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIC CYKIIECCUM W UX MPUYUHBL. AHTPOINOreHHbIE BO3JCHCTBUS Ha
cykneccuu. KnmnmakcHoe coobuiectBo. buopaznoodpasue u mojiHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOWYUBOCTH COOOIIIECTB.



[IpupoHbIE 3KOCUCTEMBI. DKOCUCEMbL 03ED U peK. DKocucmemvl Mopeu u
0KeaHo8. IKocucmemol MyHOP, 1eco8, cmenell, NyCmuvlHb.

AHTpPOIIOTEHHBIC JIKOCHUCTEMBI. ATpO3IKOCHCTeMa. ATrporieHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMU U MIPUPOAHBIMHU SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTBI YpOO3KOCHCTeM. [ opozckas
dnopa u dayna. CunaHTpomuzamusi Topojackoil ¢ayHbl. buonoruueckoe wu
XO3SIICTBEHHOE 3HAYEHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

3aKoHOMEpHOCTH (DOPMUPOBAHKS OCHOBHBIX B3aMMOJICHCTBUI OpPraHU3MOB B
aKkocuctemax. Ponb Kackaowmozo sghghexma u 6u008-30upuxamopos (Kiouesvix
61008) 6 yHKYuOHUposaHuu 3Kkocucmem. IlepeHOC IHEPTUM U BEIIECCTB MEXTY
CMEXXHBIMH 3KOCHUCTEMAaMH. Y CTOMYUBOCTh OPraHU3MOB, MTOMYJISIIAN U 3KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ICHCTBUM.

Mexarnusmol 8030eliCmeus. 3aepsA3HeHUl  pPAa3HbIX Mmunos Ha
CYOOP2AHUBMEHHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCEMHOM YPOBHSX,
OCHOBbL  DKOJIOZUYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  B030€lCMBUSL.
MeTomonoruss MOHUTOPHHTA €CTECTBEHHBIX M aHTPOTIOTEHHBIX YKOCHCTEM.

JleMoHCcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuupr wu cxembl:  «CTpykTypa  OHOLIEHO3a»,  «JKocucTeMa

IIMPOKOJIMCTBEHHOTO JIECa», «DKOCUCTEMA XBOWHOIO Jecay, « DyHKIIMOHAIbHBIC
TPYIIBl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BEIIECTB B JKOCHCTEMEN,
«llenn nutanus (macTOUIHAS, NETPUTHAS)», «DKOJIOrHYECKass TMpaMHia YUCEID,
«IKonoruyeckas nmupamusia OMOMacchD», «IKOJOTUYECKas MUpaMHUAa YHEPTUI,
«O0pa3zoBanue 6ois0Tay, «llepBuunas cykueccus», «BoccranoBienue neca nocie
noxxkapa», «9KOocucTeMa o3epay», «ArpoueHos», «KpyroBopor BemIECTB M MOTOK
SHEPruu B arporeHosey, «[IpuMepsl ypooIKOCHCTEM.

O6opynoBanue: repdapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yydelia MTHUI] U
3Bepeid, repOdapuu KyIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIEITh
HKOCUCTEMBI.

IIpakTuueckas padora «3yuenue u onucanue ypo0o3KOCUCTEMBD».

JlabopaTtopHas pabora «l3ydenune pazHOOOpa3usi MEJIKUX IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKypcusi « IKCKypcHsl B TUITMYHBIN OMOTeorieHo3 (B AyOpaBy, Oepe3HsK,
ebHUK, Ha CYXOJI0JIbHBIN UM TOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKckypeusi «IKCKYpCUs B arpodKOCUCTeMy (Ha Mojie WM B TEIUIMYHOE
XO35IUCTBO)».

Tema 10. buocgepa — riiodanbHasi IKoCUCTEMA

buocepa — oOmemnanerapnas o00oj0uka 3eMiiM, TAE€ CYIIECTBYET WU
CyIIIECTBOBaJA KU3Hb. PazBuTue mnpejacTaBienuii o ouocdepe B Tpynax 3. 3rocca.



VYuenue B. U. Bepnanckoro o 6uocdepe. O6mactu 6uocdepst u e€ cocras. JKupoe
BeliecTBO Ouocdepsl U ero HyHKIIHH.

3aKOHOMEpPHOCTH cyIliecTBoBaHUsl Onocheprbl. OcodeHHocTH OMocdepbl Kak
rI100abHOM SKocUucTeMbl. JJuHaMudeckoe paBHoBecue B ouocdepe. KpyroBoporsl
BEIIECTB U OMOr€0OXUMHYECKUE LUKIIbI (Yriepoaa, a3oTa). PUTMUYHOCTD SIBICHHI
B Onocdepe.

3oHabHOCTh OWocdeprl. Ilonstne o Omome. OCHOBHBIC OHWOMBI CYIIIH:
TYHJIpa, XBOWHBIC JIeCca, CMEIIaHHbIE U MUPOKOJUCTBEHHBIE Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOMIMYECKUE JIECA, BHICOKOTOPhs. KiuMar, pacCTUTENbHBIN U KUBOTHBII
MUp OMOMOB CYIIH.

CrtpykTypa u QYHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTSHITANIA U
o6nochepHbIX QyHKIUH.

JdeMoHCcTpanuun

[Toptpertsl: B. Y. Bepnaackuii, 3. 3rocc.

Tabmuer u cxembl: «['eocdepsr 3emumy», «KpyroBopor azora B mpupoje,
«KpyroBopot yriepoga B mnpupone», «KpyroBopor Kuciaopoja B MPUPOIE»,
«KpyroBopot Bombl B mpupomae», «OcHOBHBIE OMOMBI cymmmy, «KmnMarnueckue
nosica 3eman», «Tynapay, «Taitray, «CMmemanubiid Jiecy, «IInpoKOJIUCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiHDY, « Tponuueckui Jiecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIIEKIIMH KUBOTHBIX.

Tema 11. YestoBek U OKpy:Kawiuas cpeaa

DKOJIOTMYECKHE KPU3BHChI M UX NpUYUHBI. Bo3nelcTBue 4eloBeKa Ha
ouochepy. 3arps3HeHue BO3AYITHON cpenbl. OxpaHa Bo3ayxa. 3arpsS3HEHHUE
BOAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbel. OxpanHa
MOYBEHHBIX pecypcoB. 3MeHeHue Kinumara.

AHTpPONIOT€HHOE BO3/ICWCTBUE HA PACTUTEIBHBIA M KUBOTHBIA mMup. OxpaHa
pPaCTUTENBHOIO W KUBOTHOrO MHUpa. OCHOBHBIE MPUHLMUIBI OXPaHbl MPUPOJBI.
Kpacubie xuuru. OcobGo oxpansembie mnpupognbie Ttepputopuu (OOIIT).
Boranuyeckue capl ¥ 300JI0rMYECKUE TTAPKH.

OCHOBHbBIE MNPUHIUIIBI YCTOMYMBOIO Pa3BUTHS YEIOBEYECTBA U MHPUPOJBIL.
PanvonanbHO€  MPUPOAONONB30BAHME M COXPaHEHHE  OMOJIOTMYECKOro
pazHooOpasust 3emim. OOmMe 3aKOHOMEPHOCTH TJI00ATBHBIX HJKOJOTHYECKUX
Kpu3ucoB. OCOOCHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOSITHBIC TTOCIIECICTBUS.

Pa3zButrie METOJIOB MOHUTOPHHIA pPa3BUTHUA ONACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemuvie ucciedoganusi nepexooa K pecypcocbepezaioweu U
KOHKYPEeHmMOoCcnocobHou snepeemuke. buonozuueckoe paznoobpasue u 6uopecypcei.
Hayuonanvnvle ungopmayuonnvie cucmemsi, obecneuusarowue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOEeNbHbIX U008 U dkocucmem. OcHobl



sKopeadbuumayuu Kocucmem u cnocoboos 6opvOLL ¢ OUONOBDPENHCOCHUIMUL.
Pexoncmpyxyus mopckux u HazeMHuIX IKOCUCTEM.

JleMoOHCcTpanuu

Tabmuet  u cxeMbl:  «3arpsisHeHue  atMocepwl»,  «3arpsi3HEeHue
ruapocepb», «3arps3HeHue nouBb», «llapHukoBbI  3PdexT», «Ocobo
OXpaHsieMble MPUPOIHBIE TEPPUTOPUNY», « MOIeNN yIIPaBIIEeMOro MUPay.
O6opynoBanue: ¢ororpadun oXpaHseMbIX pacTEHUW M >KUBOTHBIX KpacHoii
kHuru Poccuiickont @enepanun, KpacHol KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
BNOJIOI'A HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUSA K pE3yJbTaTaM OCBOCHUS
0o0y4JarolmuUMuUCsI MpPOrpaMM CpeAHEro oOIIero o0pa3oBaHUs: JIMYHOCTHBIEC,
MeTanpeIMETHbIC U MPEMETHBIC.

B cTpykType TMYHOCTHBIX pe3yJIbTaTOB OCBOCHUSI MPOTPAMMBI TI0O OMOJIOTHUH
BBIICJICHBI CJICAYIOIIUE COCTABJISIONINE: OCO3HAHUE OO0YYarolUMUCI POCCUHCKON
IPAKIaHCKON WJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOMNPENEJICHUI0, Haiuuyue Mmomusayuu K OOydeHUI0  OHOJIOruw,
yeleHanpasieHHoe pazeumue BHYTPEHHUX YOEKIECHUN JMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEW W HCTOPHYECKUX TPATUIUN Pa3BUTHS OHMOIOTHYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YUAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTA 1[EHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMU, NPUCYIIUMH CHCTEME
OMOJOrMYecKoro  0o0pa3OBaHUsl, Haluyue  NpPAasoOCO3HAHUS  DKOJOTHUYECKOM
KYJBTYPbI, CHOCOOHOCMU CIMABUNb TICIIA U CTPOUTH KU3HEHHBIE TUIAHBI.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTrpaMMBbl 1O OMOJIOTUU JOCTUTAIOTCS
B C€IMHCTBE Yy4e€OHOM U BOCHUTATEIILHON JIEATEIbHOCTH B COOTBETCTBUU C
TPaAUIIMOHHBIMUA POCCUUCKUMH COLUOKYJIbTYPHBIMU, UCTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpPaBUJIAMH U HOpPMaMH
MOBEJICHUS UM CIOCOOCTBYIOT TIpOlleCCaM CaMOIO3HAHUS, CAMOBOCIIUTAHUS H
CaMOpPa3BUTHS, Pa3BUTHUS BHYTPEHHEW TMO3UIMU JIMYHOCTH, MaTpUOTHU3MA H
YBAXEHUS K 3aKOHY M MPABOIOPSIAKY, YEJIOBEKY TPyAa U CTapIIEeMy MOKOJIEHUIO,
B3aMMHOI'0 YBaXXCHUsI, OCpPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACICIUIO H
TpaJIUIAsIM MHOTOHallMOHAJIbHOTO Hapoaa Poccuiickoii ®enepanuu, npupone U
OKPYXKAIOILIEN CPEIE.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHHUs Yy4yeOHoro mnpeamera «buonorus»
JIOJKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTH 00 YJaIOIIMXCS PYKOBOJACTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEH TMO3MUIIMEH JIMYHOCTH, CUCTEMON II€HHOCTHBIX
OpUEHTAIIM{, TO3UTUBHBIX BHYTPEHHHUX  YOEKICHHUM, COOTBETCTBYIOIIUX
TPAIULIIMOHHBIM I[EHHOCTSIM POCCUUCKOr0 OOIIECTBA, PAaCIIUPEHHUE >KU3HEHHOTO
OMbITA U OMBITA JEATEILHOCTH B MPOIECCE peain3alliid OCHOBHBIX HaIpaBIICHUM
BOCITUTATEJILHON JIEITEIIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaaaHCKOro BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTD TPAKIAHCKONU MO3UIIUKM O0YyJarOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOTrO 00IIeCTBa;

OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOSI3aHHOCTEH, yBa)KEHUE
3aKOHA U MPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIHHOCTH TIPU CO3JaHUU
y4eOHBIX TPOCKTOB, PEIICHUH Y4eOHBIX M IMO3HABATEIbHBIX 3aJ1ay, BBINOJIHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEJEIATh COOCTBEHHYIO IIO3HMIIMIO I10 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSTH €€;

YMEHHE YYWUTHIBATh B CBOMX JICHCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOT'O
B3aMMOJICHCTBHUS JIIOJICH C pa3HBIMU YOCKJICHUSAMH, KYyJbTYPHBIMU LIEHHOCTSIMU U
COIIMAJIBHBIM ITOJIOKCHHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B IPOILIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, TI03HABATEJbHBIX M HCCIEJOBATEIbCKUX 3a7a4, YBaXXUTEJIHHOTO
OTHOIICHUS K MHEHUIO OMNIMOHEHTOB TMpPH OOCYXIEHWU CIHOPHBIX BOIPOCOB
OMOJIOTHYECKOTO CONICPIKAHMS;

TOTOBHOCTh K TYMaHUTAPHON M BOJIOHTEPCKOM JIESITEIILHOCTH;

2) IATPUHOTHUYECKOr 0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD poccuiickoi IPaKIaHCKOM UJICHTUYHOCTH,
MaTpuoTU3Ma, YBOXKEHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTU MEPE.
Ponuuou, ropmoctm 3a cBoM Kpaul, cBOWO PoauHy, CBOM A3BIK U KYJIBTYpY,
MPOIIIOE U HACTOSIEE MHOTOHAIIMOHAILHOTO Hapojia Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACJEIUIO U MaMSTHUKAM TTPUPOIBI,
JTOCTHKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIaJ POCCUMCKHUX YUE€HBIX B CTAHOBJIICHHE U
pa3BuTHE OWOJOTHM, TOHUMAHHS 3HAYCHUS OWOJIOTMHM B IIO3HAHMH 3aKOHOB
IIPUPOIBI, B )KU3HH YEJIOBEKa M COBPEMEHHOI'0 O0IIECTBA;

uaerHas yoexxJIEHHOCTh, TOTOBHOCTh K CIYXeHUI0 M 3ammute OTeuecTsa,
OTBETCTBEHHOCTbH 3a €T0 CyaL0Y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHMSL:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUUCKOI0 HAPOAa;

chOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEACHMUS;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 W TPUHUMAaTh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHWE JTUYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYUBOTO OYAyIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJAMTEINSIM, CO3/JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTEM CEMEMHOM KU3HU B COOTBETCTBUU C
TpaauLUsIMHU HapoaoB Poccuu;

4) 3cTEeTH4eCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA, TPYy/1a, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMAaHUE YMOIMOHATIBLHOTO BO3/ICUCTBUS JKUBOU MPUPOBI U €€ [ICHHOCTH;



TOTOBHOCTh K CAMOBBIP&KEHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH Kau€CTBAa TBOPUECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHusi, GOPMHUPOBAHHS KYJLTYPbI 310POBbS H
IMOLMOHAJIBLHOI0 0JIAT ONOJIYYHS:

MOHMMAaHUE U peau3alus 30pOBOro M 0Oe3omacHoro obpasza >KHU3HU
(3m10poBO€  MHUTaHWE, COOJIOJEHWE TUTUCHUYECKUX TMpaBUI W HOPM,
cOQIaHCUPOBAHHBIA PEXKUM 3aHATUM W OTHbIXa, pEryisapHas Quznyeckas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOTO M KOMIICTEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHWE IIEHHOCTH TIPaBWJI WHJIWBHAYAILHOTO W  KOJUICKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAITUSIX, YIPOKAIOIINX 370POBBIO M KU3HU JIFO/ICH;

OCO3HAHME TOCIECTBUI M HEMPUSTHS BPEIHBIX MPUBBIUEK (yHMOTpeOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TpynoBOro BOCIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepPCTBa, TPYA0JIt00UE;

FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUITMUPOBATH, MJIAHUPOBATH U CaMOCTOSTEIHHO
BBITIOJTHSATH TaKYIO JIEATEIbHOCTD;

UHTEpEC K pa3iMuHbIM cdepam MpoPecCHOHATBLHON JeATebHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccun U peaJru30BbIBATH
COOCTBEHHBIC )KH3HEHHBIC TIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOpPa30BaHUIO Ha
MPOTSHKEHUU BCEW JKU3HU,

7) 3KOJIOrM4€eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJAE KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIeCTBOBAHUS,

MOBBIIIIEHWE YPOBHSA OKOJOTHYECKOM KYyJIbTYphl: TMPUOOPETEHUE OIbITa
IJIAHUPOBAHUS TIOCTYNIKOB ¥ OINEHKHM WX BO3MOXHBIX IOCICACTBUN IS
OKPYXKAIOIIEH CPEBI;

OCO3HAHHE TJIO0AIBHOT'O0 XapakTepa JKOJOTHMUECKHX MpoOeM W MyTed ux
peleHus;

CIOCOOHOCTh HCIIONB30BaTh MPUOOpPETaeMble TPU H3YyYECHUU OUOJIOTHH
3HaHWST W YMEHUS TPU PEIICHHH TPoOJIeM, CBS3aHHBIX C PAMOHAIHHBIM
IPUPOJIONIOJIb30BAaHUEM  (COONIIO/ICHHE  TpaBWJI  TOBEJIEHUS B IPHUPOJIE,
HaIlpaBJICHHBIX Ha COXPAHCHHE PABHOBECHs B JKOCHUCTEMax, OXpaHy BHUIOB,
IKOCHUCTEM, Orochephl);

aKTUBHOE HENpPUATHE JEHCTBUN, NPHHOCAIIUX Bped  OKPYKaoIIeH
IPUPOTHON Cpeie, YMEHHE IMPOTHO3UPOBATH HEOIArOMPHUITHBIC SKOJOTHUYCCKUE
MOCIIEACTBUS MPEANPUHUMACMBIX JCUCTBUI U MPEOTBpAIaTh UX;



HaJIM4YME PA3BUTOTO IKOJOTHYECKOI0 MBIIUIEHUS, YKOJIOTHYECKOUN KYJIbTYpHI,
OIIbITa NEeSATENbHOCTH DKOJIOTHYECKOU HAIPaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBATHCS UMHU B IO3HABATEIbHOM, KOMMYHUKAaTUBHOW W COLIMAIBHOMN
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOM JEATEIBHOCTH 3KOJIOTMYECKOU
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

C(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH U OOILIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JAHAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOM KYyJIbTYpPbl Kak CpelIcTBa
B3aHMOJEHCTBUS MEXKY JIFOIbMHU U TIO3HAHUS MUDA;

NOHMMaHUE creuu(@UuKy OHOJIOTMM Kak HayKd, OCO3HaHUA €€ poJid B
(OpMHUPOBAHUHU PALMOHAIBHOTO HAYYHOT'O MBIIIIEHUS, CO3/1aHUU LIEJIOCTHOTO
MPECTaBICHUA 00 OKPYXAloIleM MHUpPE KaK O €IMHCTBE MPUPOJbI, YEJIOBEKa U
obmiecTBa, B INO3HAHMM NPUPOJHBIX 3aKOHOMEPHOCTEM M pElIeHHH HpoOseM
COXpaHEHUs IPUPOJTHOIO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OWOJIOTHUHU ISl COBPEMEHHOM ITUBUIIM3AIINH:
o0ecrieueHuss HOBOTO YpPOBHS pa3BUTHSA MEAMILIMHBI, CO3/IaHUE MEPCIEKTUBHbBIX
OMOTEXHOJIOTUMA, CIOCOOHBIX  pelaTh PECYpPCHbIE  MPOOJEMbl  Pa3BUTHUA
YeJIOBEUECTBA, MOMCKA MyTel BhIXO/a U3 TJI00ANbHBIX SKOJIOIMUECKUX MpoOJieM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHUIO,  PAlMOHAIBHOMY
UCMOJIb30BAHUIO MPUPOJHBIX PECYpPCOB M (HOPMUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HH;

3aUHTEPECOBAHHOCTh B TMOJYyYEHUU OHOJIOTMUECKHX 3HAaHUM B ULEJAX
NOBBIIICHNUS OOLIEH KyJIbTYypbl, €CTECTBEHHO-HAYYHOH TIPaMOTHOCTH, Kak
COCTAaBHOW 4acTH (PYHKIIMOHAJIBHOM IPpaMOTHOCTH OOydarommxcs, (popmMupyemoit
pY U3y4E€HUHU OMOJIOTUH;

MOHUMAHUE CYIIHOCTHU METOJOB IMO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIOJb30BaTh IIOJIydaeMble 3HAaHUS JJIs aHaluu3a |
OOBSICHEHHSI ABJICHUI OKPY)KAIOIIEro MUPa U MPOUCXOAAIIUX B HEM HM3MEHEHUH,
yMEHUE JienaTb OOOCHOBAaHHBIE 3aKJIIOUEHUS HA OCHOBE HAy4YHBIX (DAKTOB H
MMEIOIIMXCS JAHHBIX C LENbI0 MOJYYE€HHSI TOCTOBEPHBIX BHIBOJOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTHYECKHE 3HAHUSA IS
peleHust npodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHME LEHHOCTHM HAYYHOW JEeATENbHOCTH, TOTOBHOCTHh OCYILECTBISATH
IIPOEKTHYIO U UCCIIEN0BATENIBCKYIO IEATEIbHOCTh UHANBUYaIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO H
caMo00pa30BaHUIO0, K AKTUBHOMY IMOJIYYEHUIO HOBBIX 3HAHWI MO OWOJIOTMH B
COOTBETCTBUHU C )KMU3HEHHBIMU MOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yibTaThl OCBOSHHUS y4eOHOro mpeamera «buomorusy»
BKJIIOYAIOT: 3HAUYMMbIe i1  (OPMUPOBAHMS MHMPOBO33PEHUS] OOYyJAIOIIMXCS
MEXTUCITUTUTMHAPHBIC (MEXKIIPEAMETHBIC) OOIIEHAYYHBIC MOHATHS, OTPAKAIOIIHNEC
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHUpa H CIHCHU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, DHEPIHs, SBIIEHUE, MPOIIECC,
CUCTEMa, Hay4YHBIN (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCClieIoBaHre,  HAONIOJeHWe,  W3MEpPEeHHe, JKCICPUMEHT U JIpyrue);
YHHUBEpCAJIbHBIC Yy4YcOHBIe JeHCcTBUSA (TMO3HABaTEIbHBICE, KOMMYHUKATHBHBIC,
pErynsiTUBHBIE), o0ecreynBaronue dbopmupoBaHue G yHKITMOHATBHON
IPaMOTHOCTH ¥  COIMAJIBHOM KOMIIETCHIIMM OOYYaroIIMXCs; CIMOCOOHOCTH
oOy4arommxcs UCIIOJIb30BaTh OCBOECHHBIE MEXIUCIUTIIMHAPHBIE,
MHPOBO33PEHYECKNE 3HAHWS W YHUBEpPCalIbHBbIC Yy4eOHbIE JICHCTBUS B
MO3HABATEIBHOM U COITUATIBHON MPaKTHUKE.

B pesymbrare wu3ydeHuss OHOJOTMHM Ha YyPOBHE CpPEIHEro O0OIIero
oOpa3oBaHusi y oOydaromierocsi Oyayr chOpMHpPOBaHbI MO3HABATEIbHBIC
YHHUBEpPCAIbHbIE YUeOHBIC IEUCTBHS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUeOHbIE
JCUCTBUS, PETYISITUBHBIC YHUBEpPCAJIbHBIC Yy4YeOHBIC EHCTBHS, COBMECTHAs
JeSITEbHOCTb.

MeranpenMeTHbIe pPe3yJabTaThl OCBOSHHUS MPOTPaAaMMBI CPEIHEro O0OIIero
00pa30oBaHUs JOJKHBI OTPAXKATh:

OBnagenne YHHUBEPCAIbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
AeCTBUSIMU:

1) 6a3oBbIe JOrHYecKHe el CcTBHs:

CaMOCTOSITEILHO  (OpMyJIMpOBaTH M aKTyaJIM3MPOBaTh  MPOOJIEMYy,
paccMarpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOSGHWW 3HAHWW TPHEMBI JIOTHYECKOTO MBITUICHHUS
(aHayiM3a, CUHTE3a, CpaBHEHUS, Kiaccudukamuu, 0000IeHNs ), PACKPhIBATh CMBICII
OMOJIOTUYECKUX TOHATHN (BBIACIATH WX XapaKTePHbIE MPU3HAKH, YCTAHABIMBATH
CBSI3U C JIPYTUMU MTOHSATHUSIMH);

ONIPEACNATh IENH JACATEIBHOCTH, 3a7aBas TNapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUSI, COOTHOCUTH PE3YyJIbTaThl IEATCILHOCTH C MIOCTABJICHHBIMU TEJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS i1 OObICHEHHS (DAKTOB U SIBJICHUMN
YKVUBOU IPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYXKACHHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, TIO
AQHAJIOTMH), BBISABISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B pacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJTIMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJIeTIbHBIE cpencrtea IS MIPEICTaBIICHUS
CYIIECTBEHHBIX CBS3€H W OTHOIICHUH B M3Y4aeMBbIX OHMOJIOTMYECKUX OOBEKTaxX, a



TAaKK€  MPOTUBOPEUMH  PAa3HOrO  poOJa,  BBIABIEHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabarbiBaTh IUJIAH PELICHUs] MPOOJEMBbl C YUYETOM aHAIU3a MMEIOLIUXCS
MaTepUalIbHBIX U HEMATepUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1E€ATEIbHOCTH;

KOOPAMHUPOBATb U  BBIIOJHATH PabOTy B  YCIOBUSIX  PEAIbHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMOJICUCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbI€ HCCIEI0BATEIbCKUE NeiiCTBUSA:

BJIaJIeTh HAaBbIKAMHU y4e€OHO-UCCIIE0BATEIbCKON U MMPOEKTHOM JEesITeNbHOCTH,
HaBbIKAMHU  paspelieHusi mnpoljeM, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOATEIIbHOMY IIOUCKY METOJIOB PELICHUs IPAKTUUYECKUX 3a]1ay, IPUMEHEHUIO
pa3IMYHbIX METOJOB NO3HAHUS;

UCIOJb30BaTh PA3JIMYHBIE BHUJBI JESITEIBHOCTU 10 IOJYYEHHUIO HOBOTO
3HaHUS, €ro HWHTEPIpeTalud, MPeoOpa3oBaHUI0 W MPHUMEHEHHIO B Yy4YEOHBIX
CUTYalHsIX, B TOM YHCJIE IPU CO3JaHUU YYEOHBIX U COLIMAIIBHBIX MIPOEKTOB;

(dbopMupoBaTh HAyYHBIN TUIT MBILUICHUS, BJIaJE€Th HAYYHOH TEPMHHOJIOTHUEH,
KITIOYEBBIMH MTOHSITHSIMHU U METOJIaMU;

CTaBUTh U (POpPMYIUpPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIIbHOM
NEeSATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJIATh PUYMHHO-CJICAICTBEHHBIE CBSI3U M aKTyaJU3UpoBaTh 3ajadvy,
BBIJIBUraTh TUIOTE3y €€ pelIeHHs, HaXOAWTh apryMEHThl AJI JI0Ka3aTelbCTBa
CBOMX YTBEPXKJICHHM, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

AHAIN3UPOBATH TIOJYYEHHBIE B XOJA€ pELIECHHS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

JaBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBJISITh LEJICHAIIPABICHHBIM IOUCK IEPEeHOCa CPEJICTB M CHOCOOOB
JeNCTBUS B MPO(ECCUOHATIBHYIO CPELY;

YMEThb IEPEHOCUTh 3HAHUS B I03HABATEJBHYI0 M IPAKTUYECKYIO 00J1acTH
KU3ZHENEATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX YIEOHBIX IPEIMETOB,;

BBIJIBUTaTh HOBbIE WJEH, MpEeAJIaraTb OpUTHHAJIbHBIE MOAXOJbl U pEIlICHUS,
CTaBUTh MPOOJIEMBI U 33J1a4H, TONMYCKAIOIIUE albTEePHATUBHBIC PEILICHHUS.

3) pa6ora ¢ uapopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(MOpMaIK (TeKcTe yueOHOro
nocoOusi, HAYYHO-TIOMYJISIPHOM  JUTepaType, OHOJIOTMYECKUX CIOBApAX H
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHeTe), aHaIU3HpOBATH



UH(GOPMAIUIO pa3IMYHbIX BUAOB U (POPM IPEICTABICHUS, KPUTUUECKU OLICHUBATh
€€ I0CTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

dbopMynmupoBaTh 3aPOCHl U MPUMEHATH PA3TUYHBIE METOMBI MPHU TOUCKE H
orbope Ouosiornueckoir MHGOpMaMU, HEOOXOJUMON JJisl BBINOJIHEHUS y4EOHBIX
3ajady;

npuoOpeTaTh OMNBIT HUCHOJIb30BAaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTU, COBEPLICHCTBOBATH KYJIbTYPY aKTUBHOI'O HCIIONb30BAHUS PA3TUUHBIX
TIOWCKOBBIX CHUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMYy  MpEACTaBICHUS
Oounonoruyeckoil nHpopMauu (cxembl, rpaduKH, AMarpaMmMmbl, TaOJIULbI, PUCYHKU
¥ Ipyroe);

UCIOJb30BaTh HAy4YHBIA S3bIK B KauyecTBE CpEICTBAa IMpH padbore C
Ouonornueckoil uHQpopMalued: TNPUMEHATb XUMUYECKUE, (PUINYECKUE U
MaTeMaTHYeCKUe 3HAKH U CUMBOJIBL, (OpMYJbl, adOpeBUATypy, HOMEHKIATYPY,
UCMOJb30BaTh U NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJSAHOCTH;

BJaJeTh  HABBIKAMH  PACIIO3HABAaHUS W 3alUThl  MH(OpManuu,
MH(POPMAIIMOHHOM 0€301aCHOCTH JINYHOCTH.

OsgJ1aieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU /1€ICTBUSIMH:

1) oOmenue:

OCYIIECTBISITh KOMMYHUKAIIUU BO BCeX cepax )KU3HU, AKTUBHO y4aCTBOBATh
B JMaJore WM AUCKYCCHUU IO CYIIECTBY 00CyXJaeMoil TeMbl (yMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJEHUS OTHOCUTENIbHO BBIMOJIHEHUS MpeiaraeMoin
3aJa4M, YIUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH TMO3UIUHN JIPYTHX YYACTHHKOB
JUaora Wiv JUCKYCCHH);

pacrio3HaBaTh HEBEpOaTbHBIC CpEACTBA OOINEHHWsS, TOHUMATh 3HAYCHHE
COLMAIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYaIlui,
YMETh CMATYATh KOH(MIUKTHI U BECTH MEPETOBOPHIL;

BJIAJIETh Pa3IMYHBIMU crioco0aMu OOILIEHUS M B3aUMOJCIHCTBHS, NOHUMATh
HaMEpPEHUs APYruX JIIOJIeH, MPOSBIISATh YBAXUTEIbHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOH (popMe GOpMyJIMPOBATh CBOM BO3PAKEHHUS,

pPa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eATeIbHOCTD:

MOHUMATh W HCIOJb30BaTh MPEUMYIECTBA KOMAHIHON W WHINBHIYaIbHOM
paboThI IpU pEHICHUH OMOJIOTUYECKOM MPOo0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX (JOPM B3aUMOACHUCTBUS MPHU pelIeHNH Y4eOHOI 3a1a4u;

BBIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX JCUCTBUN C Yy4E€TOM OOIIHMX
MHTEPECOB U BO3MOXKHOCTEH KaXkJI0r0 UJI€Ha KOJJIEKTHBA;



NpUHUMATh  II€JIM  COBMECTHOM  JICSITENIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATH JIEUCTBHUS MO €€ IOCTHKEHMIO: COCTABIATH IUIAH JIEHCTBUH,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM Y4YaCTHUKOB, OOCYXIaThb pE3YJIbTaThl
COBMECTHOU pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KAXKIOr0 y4YaCTHUKA KOMAaHIbl B
O0IIM pe3yabTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

Ipeajaratb HOBBIE IIPOEKTHI, OLIEHHWBATh HJEW C I[O3ULHUU HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPAaTErMYECKOE IOBEACHHE B PAIMYHBIX
CUTYaLUSIX, TPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHULIMATHBHBIM.

OgyageHne yHUBeEpPCAIbHBIMHU PeryJATUBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JUIsl BBISIBICHUS MpoOieM U HX
pelIeHUs B )KMU3HEHHBIX U YUEOHBIX CUTYAIHSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKUX 3HAHUN I1IeJIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JCHCTBHUSAX M MOCTYNKaX IO OTHOLIEHHIO K KUBOH MPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILIECTBIIATh MO3HABATEIBHYIO JEATEIbHOCTD, BBISBIIATH
poOJieMbl, CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIbHOM
NEATENBHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEUIEHUs NpoOdJieMbl €  Y4ETOM
UMEIOITUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIMTOYTEHHUIH;

JIaBaTh OLICHKY HOBBIM CHUTYAalUsIM;

paciupsTh paMKi Y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JieNiaTh OCO3HAHHBIN BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHHE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHHMIO U TMPOSIBICHUIO IIMPOKOW HPYAULIUU B
pasHbIX O0O0JIACTSAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJIaJIeTh  HABbIKAMU  IIO3HABATEIIbHOM  pedieKkcuu  Kak  OCO3HaHUS
COBEpIIAEMBIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HX pE3ylbTaTOB U
OCHOBaHMII, UCHOIB30BaTh NMPUEMBI pedIieKCUU 7Sl OLEHKU CUTYyallud, BbIOOpa
BEPHOI'O PEIICHMUS;

YMETh OILICHUBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATh PEIIECHHUS MO MX
CHUKEHUIO;



IIPUHUMATh MOTHMBBI W apryMEHTHl JPYTHX I[PU aHAJIU3€ pPE3YyJIbTATOB
NEeATEIIbHOCTH;

3) npuHsATHE CeOs1 M IPYrUX:

IPUHUMATH Ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

IIPUHAMAaTh MOTHMBBI W apryMEHThl JAPYIMX IPH aHAJIU3E PE3YIbTAaTOB
NEeATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIHX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTOro YeJIOBEKa.
MNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yibTaThl OCBOCHHS COACp)KaHHUS yueOHOro IpenMera
«buonorus» Ha yrayOJIEHHOM ypOBHE OpHUEHTHpPOBaHBl Ha obOecreyeHue
npopuibHOro  oOydeHuss  oOydaromuxcss  Ouomoruu. OHM — BKJIHOYAIOT:
cnenu@uueckue sl OMOJIOTUN HAayYHbIE 3HAHUS, YMEHHS U CIOCOOBI AEWCTBUH 110
OCBOCHHIO, UHTEPIPETALNHN U MPEOOPa30BAHUIO 3HAHUN, BUJBI JEATEIHLHOCTU MO
MOJIYYCHHUIO HOBBIX 3HAHUN M WX NMPUMEHEHUIO B PA3IMYHBIX YUCOHBIX, a TAK)KE B
pealIbHBIX KU3HEHHBIX CUTyauusx. [IpeamMeTHbie pe3ylbTaThl MPEACTaBICHbI IO
rojilaM U3y4eHHUsI.

[IpenmeTHBIe pe3yabTaThl OCBOCHHs ydueOHoro mpenmera «buonorus» B 10
KJlacce TOJKHBI OTPaXKaTh:

chOpMUPOBAaHHOCTh 3HAHUM O MeCT€ M poJid OHOJOTHUH B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUU €CTECTBEHHO-HAY4YHOW KapTUHBI MHpPA, B
MO3HAHUU  3aKOHOB TPUPOJBI W  PEIICHWH Tpo0JieM  palliOHAIBHOTO
IIPUPOIOTIOIB30BAHMS, O BKIIAJE POCCUMCKHUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMOJIOr U N,

BJaJICHUE CHCTEMOW OHONOTMYECKUX 3HAHWW, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraronue OMOJOTUYECKHEe TEPMUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusmM, MeTa0olu3M, TOMEOCTa3, CaMOPEryJIus, CaMOBOCHPOU3BENIECHUE,
HACJIEJICTBEHHOCTh, M3MEHYUBOCTb, POCT U pPa3BUTHE), OMOJIOTHYECKHUE TEOPHUH
(xknerounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, xpoMocoMHas Teopust
HacieacTBeHHoctu T. Moprana), yuenus (H. V. BaBuioBa — o 1eHTpax
MHOrooOpasusi ¥  TPOUCXOXKIEHUS  KYJIbTYPHBIX  pacTEHHUil),  3aKOHBI
(emuHOOOpa3usi TOTOMKOB TEPBOTO IMOKOJCHHUS, PACHICIUICHUS, YUCTOTHI T'aMeT,
He3aBUCUMOro HacienoBanus ['. MenHgensa, TOMOJIOTHUYECKUX pPSJIOB B
HACJIEICTBCHHOU U3MEHUYHBOCTHU H. . Basuiiona), MIPUHLMIIBI
(KOMIUIEMEHTApHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO TIO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIEJOBAaHUAX JKUBBIX OOBEKTOB (OMHMCaHUE, HW3MEpPEHHE,
HaOJII0ICHNE, SKCTICPUMEHT);



YMEHUE BBIICTISTH CYIICCTBEHHBIC MPU3HAKHA: BUPYCOB, KJIETOK MPOKAPHOT U
AYKapHUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCJE
OaxTepuii, rpruOOB, pacTEHUI, )KUBOTHBIX M YEJIOBEKA, CTPOCHHS OPTaHOB U CHCTEM
OpPraHOB pacTEHUl, >XUBOTHBIX, YEJOBEKa, IPOLECCOB KU3HEIEATEIbHOCTH,
IPOTEKAIOMINX B OpraHU3MaxX PACTCHH, JKUBOTHBIX M YEJIOBEKA, OMOIOTHYECKUX
poIeccoB: oOMeHa BemecTB (MeTadou3M), MpeBpaIieHUs] YHEPTUU, OPOKEHHS,
aBTOTPOGHOTO U TETEPOTPOPHOrO TUIIOB MUTAHUS, (POTOCUHTE3a U XEMOCHHTE3A,
MUTO3a, MeH03a, raMeToreHesa, "MOpPHOreHe3a, MoCTAIMOPHOHATILHOTIO pPa3BUTHS,
pa3MHOXKEHHS,  MHAWBUAYaJbHOTO  pa3BUTHS  oOpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHICTBUS T€HOB, T€TEPO3HCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHaBIMBATh B3aMMOCBS3U MEXKIAY OPraHOWIAMH KIETKH W HX
GYHKIIUAME, CTPOCHHEM KIJIETOK pa3HBIX TKaHEH W WX (DYHKIUIMH, MEXITY
opraHaMd W CHCTEMaMH OpPraHOB y PAaCTeHUM, >KMBOTHBIX M YEJOBEKa W UX
GYHKIIUAME, MEXIy CHUCTEMaMH OPTraHOB W WX (DYHKIHMSAMHU, MEXKIY dTarnaMu
oOMeHa BEMIEeCTB, dTallaMy KJIETOYHOTO IUKJIA U )KU3HCHHBIX IIMKJIOB OPTaHU3MOB,
dTanmamMu SMOPUOHATBHOTO PAa3BUTHUS, TEHOTUIIOM H (DEHOTHIIOM, (PEHOTUIIOM U
dakTopamMu cpeabl OOUTaAHUS;

YMEHHE BBISIBISATh OTJIMYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIE
pacTeHuH, )KUBOTHBIX U YEJIOBEKA;

YMEHUE HCHOJIb30BaTh COOTBETCTBYIOUIME apPryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIMKY JJISl IOKa3aTelbCTBA POJICTBA OPTaHMU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIL;

YMEHHE peliaTh OMOJIOrMYeCKUe 3a/1a4H, BBISBIISTh MPUYNHHO-CJICICTBEHHbIC
CBSI3U MEXIY UCCIEAyeMbIMU OMOIOTHYECKUMU TIPOIIECCAMH U SBJICHUSIMHU, JIeJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH TIOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIMOIHATH JIA0OpATOPHbIE U MPAKTUYECKHUE PAOOTHI, COOMIOAATH
npaBwiia Ipu padoTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIBUTATh THUIIOTE3bI, MPOBEPATh WX OKCIEPUMEHTATHLHBIMU
cpeactBamu, (GOPMYITUPYS 1eJdb HWCCICAOBAHUS, AHATM3UPOBATH TOTYYCHHBIC
PE3yNbTATHl U JACNATh BHIBOIBL;

YMEHHE y4acTBOBATh B Y4eOHO-HCCIIEOBATEILCKON paboTe 1Mo OWOoNoruu,
HKOJIOTUM U MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, H
nyONMUYHO  TPEACTABIATH  MONYYCHHBIE  pe3ydbTaTbl HAa  YYEHHYECKHX
KOH(EpEeHITUSX;

YMEHHE OLIEHWBAaTh JTHYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAHUN B
obmactu  Ouosoruu M MEOUUUHBI  (KJIOHUPOBAHHME,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBICHHOE W3MEHEHHWE TeHOMa W CO3/IaHHME TPAaHCTCHHBIX
OpPraHU3MOB);



YMEHHE OCYIIECTBISTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccuoHambHOM
JIESITENIbHOCTH B 00J1aCTU OMOJIOTMH, MEAMIIMHBI, OMOTEXHOJIOTUH, BETEpUHAPHH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJICHHOCTH, YIIyOJIsITh MO3HABATEILHBIN
WHTEPEC, HAMIPABJIICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONICH Mpodeccuu u
POJAODKCHUE OHMOJOTHYECKOTO O0pa3oBaHWs B  OpraHU3ANMAX  CPEIHETO
poheCCUOHATBHOTO M BBICIIIEr0 00pa30BaHMUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS ydeOHOro mpeamera «buosorus» B 11
Kjlacce TOIKHBI OTPAXKaTh:

c(hOpMUPOBAaHHOCTh 3HAHUM O MECTe€ M pOJM OHOJOTHH B CHCTEME
€CTCCTBEHHBIX HayK, B (OPMHUPOBAHWHM COBPEMEHHOW ECTCCTBEHHO-HAyYHOM
KapTUHBI MHpA, B TO3HAHWW 3aKOHOB MPHUPOJBI U PEIICHUH SKOJOTHYCCKUX
mpo0JieM dYeloBEeYecTBa, a TaKKe B PEHICHHH BOMPOCOB PAIMOHATIHLHOTO
IPUPOIONIOJIb30BaHUS, U B (POPMHUPOBAHUHU LIEHHOCTHOTO OTHOLIEHUS K MPUPOJE,
OOIIECTBY, YEIIOBEKY, O BKJIAJEC POCCHMCKUX U 3apPYOCIKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BIAJeTh CUCTEMOW OWOJIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET
OTIpE/ICNICHUs] W TIOHUMAHHUE CYIIHOCTH OCHOBOMOJATaONUX OWOJOTHYECKUX
TEPMUHOB M TOHATUM (BHJI, PKOCHCTeMa, Ouocdepa), OUOIOTHYECKUE TEOpUHU
(aBommrornoHHast Teopust Y. JlapBruHa, CHHTETHYECKAs TEOPHsI DBOJIOINN), YICHUS
(A. H. CeBeprioBa — 0 nmyTsax U HampalieHusax 3Boironuu, B.W. Bepnanackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus J[x. Xapau u B. BaiinOepra,
3apoapiiieBoro cxoncrea K. M. bopa), mpaBuna (munumyma 1O. JluGuxa,
AKOJIOTMYECKOM TMHUpaMUJIbl DHEpPruM), rumnotre3sl (rumoresa «vupa PHK» V.
I'un6epra);

YMEHHE  BJIaJIeTh  OCHOBHBIMM  METOJAAaMHU  HAyYHOTO  TIO3HAHUS,
UCIIOJIb3yEMBIMH B OMOJIOTMYECKUX HCCIICOBAHUSAX JKUBBIX 00BEKTOB M SKOCUCTEM
(omucanue, M3MepeHue, HaOIOJICHUE, JKCIIEPUMEHT), CIOCOOAMH BBISIBICHUS W
OIICHKU aHTPOIOTEHHBIX U3MEHEHUH B IPUPOJIC;

YMEHHUE BBIACIATh CYIIECTBEHHbIE NPHU3HAKU: BHUJIOB, OHOT€OIEHO30B,
DKOCUCTEM H Omocheprl, CTAOMIM3HPYIONIEro, IBIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT O otoopa, AJJIONATPUYECKOTO u CUMITIaTPUYECKOTO
BUI000Pa30BaHUs, BIMSHUS JBIDKYIINX CHJT DBOJIIOIIMU HA TEHO(OH/ MOMYIISIIHH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOWTaHWs, YepeOBaHMS HAIPaBICHHM
HBOJIIOIIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMCHHE YCTAHABJIMBATh B3aUMOCBS3M MEXKAYy IMPOIECCAaMH  SBOJIOIUH,
JBUKYITUMUA CUJIAMU aHTPOMOreHe3a, KOMIIOHEHTaMH Pa3jMYHBIX IKOCHUCTEM H
PUCTTIOCOOTICHUSMH K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTEIbHBIC  TPHU3HAKA  JKUBBIX  CHCTEM,
IPUCIIOCOOJIEHHOCTh BHUJOB K Cpelie OOMTaHMS, a0MOTHYSCKHX M OMOTHYCCKUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aMMOCBS3€ OpraHM3MOB B  COOOINECTBax,
AHTPOIIOT€HHBIX U3MEHEHUN B SKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCMOJIb30BaTh COOTBETCTBYIOIINE apryMEHTBI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIMKY JJISL JI0Ka3aTelbCTBA POJICTBA OPTaHMU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBS3M OPraHMU3MOB U Cpebl OOUTAHUS, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOAMMOCTH COXpPaHEHHsS MHOrooOpaszus BHUAOB H
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS IPUPO/IBI U YEIOBEUECTBA;

YMEHHUE pelIaTh OMOJOTHYECKUE 3aa4UH, BBISBISTh MPUINHHO-CIICICTBEHHBIC
CBSI3U MEXIY UCCIEAyeMbIMH OMOIIOTHYECKUMU MIPOIIECCAMU U SIBJICHUSIMHU, J1€1aTh
BBIBOZIbI ¥ TIPOTHO3BI HA OCHOBAHWH TIOTYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIMIONHATH JIA0OpATOPHBIE U TPAKTUYECKUE PAOOTHI, COOMIOAATH
MpaBuiia mpu padoTe ¢ y4eOHBIM U JJAOOPATOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTATh THIIOTE3bl, MPOBEPATH HX OKCICPUMEHTAIHHBIMU
cpeactBamu, (GOpMYyIUpPYS LENb HCCIEAOBAaHUSA, aHAIM3UPOBATH IONYYEHHBIE
pe3yabTaThl U IeTIaTh BHIBOJIBI;

YMEHHE y4acTBOBAaTh B Y4eOHO-HCCIIEIOBATEILCKON paboTe Mo OHonoruu,
AKOJIOTUM U MEIUIIMHE, MPOBOAMMON Ha 0a3ze IIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TMPEACTABIATh  IOJIYYEHHBIE  PE3yJbTaTbl Ha  YUYEHHYECKHUX
KOH(pepeHIusX;

YMEHHE OLEHUBATh TMIIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HU, YEIOBEKa
M YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX M CIIOCOOAaX MPeaoTBpaIlCHUs
rI00aNbHBIX U3MEHEHHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBHIOOp Oynymiei mpodeccruoHaIbHOM
JESITETLHOCTH B 00JIACTH OMOJIOTHH, KOJOTHH, TIPUPOAOOIB30BAHUS, METUINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO34WCTBA, MHILEBOM
POMBIIIUIEHHOCTH, YTIIYOJsITh TO3HABATCIbHBIA WHTEpEC, HAMpaBJICHHBIN Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTByMIOIIEW  mpodeccun W TPOAODKECHHE
OHMOI0OrnuecKoro o0pa3oBaHUsl B OPraHU3ALUAX CPEIHEro MPOPECCHOHAIBHOTO U
BBICIIIETO 00Pa30BaHUS.



TEMATHUYECKOE INTAHUPOBAHHUE
10 KVIACC

HaunmeHnoBaHue pa3iesioB U TeM

KoaunuecTBo uacos

DJIeKTPOHHBIE (LM poBbIe)

Ne i/ Konrtpoasnbie | IlpakTuyeckue
NMPOrPaMMBbI Bcero o0pa3oBaTeJIbHBIE PeCYPChl
padoThI padoThI

1 buonorus xak Hayka 0 https://m.edsoo.ru/IBLQH548U

2 JKuBble cucTtemMbl U UX U3y4EHUE 0 https://m.eds00.ru/5T7SVKFTX

3 buonorus kietku 0 0.5 https://m.edsoo.ru/Y TLWW9JEO

4 XuMmuueckasi OpraHu3anus KIeTKU 10 0 https://m.edsoo.ru/Y TLWW9JEO

5 CrtpoeHue U QYHKIIMHU KICTKU 8 0 https://m.edsoo.ru/YTLWW9JEO
06

6 MCH BEHIECTE H HPEBPATHEHHE SHEPTHH 9 1 1 https://m.edsoo.r/MEETZ2D71
B KJICTKE
H

7 aCHeHCTBeH},I,aﬂ MH(OpMANIA 1 9 1 0.5 https://m.edsoo.ru/MEETZ2D71
peanm3anus e€ B KJIeTKe
JKu3HEeHHBIN UK KIETKU 6 1 https://m.edsoo.ru/MEETZ2D71
Ctpoenne u QyHKIUU OPraHU3MOB 17 1.5 https://m.edsoo.ru/GF6W1A7C9

10 Pa3smHoOXXeHHe U pa3BUTHE OPraHU3MOB 8 1.5 https://m.edsoo.ru/GF6W1A7C9
r _

11 CHETHIE = HAYKA © HACHCACTBENHOCTH 1 2 0 0.5 https://m.edsoo.ru/ONPNXJ7X6
WU3MEHYMBOCTH OPraHU3MOB

12 3aKOHOMEPHOCTH HACJIEeCTBEHHOCTU 10 1 https://m.edso0.ru/ONPNXJ7X6

13 3aKOHOMEPHOCTH U3MEHYUBOCTH 0 https://m.edso0.ru/ONPNXJ7X6

14 ['enernka uenoBeka 0 0.5 https://m.edso0.ru/ONPNXJ7X6

15 Cenekiysi OpraHu3MoB 0 1 https://m.edsoo.ru/2EY34NEHR
b

16 MOTEXHONIOTIL I CHHETCTIHECKa 4 0 0 https://m.edso0.ru/2EY34NEHR
ounomnorus

17 PesepBHOE Bpems 1 0 0 https://m.edsoo.ru/FDB0O8R36J



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

13




11 KUIACC

HanmeHnoBaHue pa3aesioB U TeM

Koaun4yecTBo 4acoB

JIeKTPOHHBIE (LM (] POBHIE)

Ne i/m Kourpoabusie | Tpakruyeckue
NMPOrpaMMbIl Bcero o0pa3oBaTe/IbHbIE PecypChl
padoTHhI padoThI

1 3apoxneine HupagBHme IBOMOTHOHHRIX 4 0 0 https://m.edsoo.ru/7F6R1ZROH
MIPEICTaBICHUN B OMOJIOTHH
MuKpo3BOMOIHS U € pe3yJIbTaThl 14 0 2 https://m.edsoo.ru/7F6R1ZROH
MaxkposBosonust U €€ pe3yabTaTbl 6 0 0 https://m.edsoo.ru/7F6R1ZROH
IT

4 POTICHONISIIG & PASHEHo JESHH Ha 15 1 1.5 https://m.edsoo.ru/OFLS81YB5
3emiie
II _

5 POHEXOMACHHE Heflonerd 10 0 1 hitps://m.eds00.r/OFLS81YB5
AHTPOIIOTCHE3
DKonorus — Hayka o

6 BIAMMOOTHOIIGHILN: OPratHsMos 1 3 0 0.5 https://m.edsoo.ru/ XNFOD96AA
HaJIOPTaHU3MEHHBIX CHCTEM C
OKpY’KaIOIIEH Cpesioi
Opranusmsel U cpea OOUTaHUs 0 15 https://m.edsoo.ru/ XNFOD96AA
DKOJIOTHS BUJIOB U TTOM yJISIIHHA 0 0.5 https://m.edsoo.ru/\WXWAVS56F

9 JKOIOFHs COOBIMECTS. IKONOTHIECKHE 12 1 0.5 https://m.edsoo.ru/\WXWAVS56F
CHCTEMBI

10 buocdepa — rmobanpHas skocucTeMa 0 0 https://m.edsoo.ru/\WXWAVS56F

11 UYenoBek 1 OKpyKarolas cpeaa 0 0 https://m.edsoo.ru/MVXWAVS56F

12 PeszepBHOE Bpems 0 0 https://m.edsoo.ru/T3R3FWNQN

OBIIEE KOJIMYECTBO YACOB I10
~ 102 2 7.5

ITPOTPAMME



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN




HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosnvecTBo 4yacoB
Ne Hdara JIeKTPOHHBIEe HU(pPOBbIE
Tema ypoka Konrtpoabubie | IlpakTuyeckue
n/n Bcero U3y4YeHust o0pa3oBaTeIbHbIE PeCYPChI
padoThI padoThI
buonorus kak KomIiekcHas
1 1 0 0 https://m.edso00.ru/02T4D1UI5
HayKa U KaK 4acTb 02.09.2026 ps S00.ru
COBPEMEHHOr0 00111ecTBa
2 X i 1 0 0 https://m.edsoo.ru/A7VOYD215
UBbIE CUCTEMBI U X CBOMCTBA 03.09.2026 p
YpoBHEBast OpraHu3aIus )KUBBIX
3 1 0 0 https://m.edsoo.ru/A7VOYD215
crictem 04.09.2026 |
HcTtopust OTKPBITUS U U3yUEHUS
4 1 0 0 https://m.edso0.ru/JXQMJOGM3
kietku. Knerounas reopus 09.09.2026 2 =
MeTo1bl MOJIEKYJIIPHON U
KJICTOYHON OMOJIOTHH.
[TpakTHueckas padota
«3yyeHrne MeToI0B KJIETOUHOMU
5 1 0 0.5 https://m.edsoo.ru/GAB23860W
ouosoruu (xpomartorpadusi, 10.09.2026 B
anekTpodopes,
nuddepennnansHoe
neHtpudyrupoanue, [111P)»
Xu i 1 https://m. Ju/L17L V
6 MUYECKHUI COCTaB KJIETKH 0 0 11.09.2026 ttps://m.edsoo.ru/ J590
MuHepasibHBIE BELIECTBA
7 1 0 0 https://m.edso0.ru/L17LJ590V
KJIETKH, UX Ouosornyeckas poJjb 16.09.2026 .
8 Opranuueckue BeniecTsa 1 0 0.5 https://m.edsoo.ru/\V33JNUW5W



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W

KJIETKA — O€JIKHU.
JlabGopaTopHas pabora
«Ob6HapyxeHue 0eIKoB ¢
MOMOIIIBI0 Ka4eCTBEHHBIX
peakiuiny

17.09.2026

CsoiicTBa, kinaccupukanus u
GyHKIIUN OEJIKOB

18.09.2026

https://m.edsoo.ru/\VV33JNUW5W

10

Oprannueckue BeniecTra
KJIETKUA — YTJIEBOJIbI

23.09.2026

https://m.edso0.ru/OJ7NFITI5

11

OpFaHI/I‘leCKI/Ie BCIICCTBA
KIICTKH — JIMIIMAbI

24.09.2026

https://m.edsoo0.ru/OJ7NFITI5

12

Hyxneunnossie kucnotsl. JJHK u
PHK. JlabopaTtopnas pabota
«HMccnenoBanre HyKJIEMHOBBIX
KHCJIOT, BBIJICTIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPTAaHU3MOB)

0.5

25.09.2026

https://m.edsoo.ru/\WVOELRA9B3

13

Crpoenue u pynkunn ATO.

Hpyrue nykneozuarpudocdars
(HT®)

30.09.2026

https://m.edsoo.ru/\VOELRA9B3

14

CexBenupoBanue JJTHK. Metonbl
T€HOMUKH, TPAHCKPUIITOMUKH,
MIPOTEOMHUKHU

01.10.2026

15

MeTtonbl CTPYKTYpHOU
ouonoruu

02.10.2026

16

TuIb! KIETOoK.
IIpokapuotnyeckas KieTka

07.10.2026

17

CrpoeHue 3ykapuoTH4ecKon
kietku. [Ipaktuueckas pabora

0.5

08.10.2026

https://m.edsoo.ru/KZ01W5LJY



https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/KZ01W5LJY

«M3ydeHne cBOMCTB KIETOYHOU
MeMOpaHbD»

18

IToBepXHOCTHBIN anmapar
KJIETKH

09.10.2026

19

OnHomeMOpaHHbBIE OPraHOUIbI
kierku. [Ipaktudeckas padora
«3yueHune NBUKEHUSA
[IUTOIUIA3MBI B PACTUTEIBHBIX
KJIIETKAX)

0.5

14.10.2026

https://m.edsoo.ru/KZ01W5LJY

20

[TosryaBTOHOMHBIE OPraHOUIbI
KJICTKW: MUTOXOHJIPUH,
mactubl. JlabopatopHas
pabora «MccnenoBanue
[JIa3MOJIN3a U IEIUIa3MOoIn3a B
PaCTUTEIBHBIX KJIETKAX)»

0.5

15.10.2026

https://m.edsoo.ru/KZ01W5LJY

21

HemeMOpaHHbIE OpraHOUIBI
KJIETKU

16.10.2026

https://m.edsoo.ru/KZ01W5LJY

22

Crtpoenue u pyHKINHU SApa

21.10.2026

https://m.edsoo.ru/KZ01W5LJY

23

CpaBHuTeNbHAs
XapaKTePUCTUKA KIETOK
sykapuort. JlaboparopHas
pabota «M3ydenne cTpoeHus
KJIETOK Pa3JIMYHBIX
OpPraHU3MOB»

0.5

22.10.2026

24

AcCCUMUTIALNS U TUCCUMUIISLIUS
— JIB€ CTOPOHBI METa0OJIU3Ma.
Tunsl 0OMEHa BEIECTB.
JlabopatopHas paboTa

23.10.2026

https://m.edso0.ru/LOB3I3XYZ



https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ

«M3ydeHne KaTaJInTU4eCKON
aKTUBHOCTH (pepMEeHTOB (Ha
IpUMEpE aMUIa3bl N
KaTanasbl)»

25

depMEeHTAaTUBHBIN XapaKTep
peaKuuii KJIETOYHOI O
merabonusma. JlabopaTopHas
pabota «3yuenue
(bepMeHTaTUBHOTO
pacuieIIeHus TepoKcua
BOZOPOJa B PACTUTENBHBIX U
JKUBOTHBIX KJIETKAX)

0.5

05.11.2026

26

benku-akTuBaTOphl U OENKU-
UHTUOUTOPBI

06.11.2026

27

ABTOTpOGHBII THIT 0OMEHa
BEIIIECTB

11.11.2026

https://m.edso0.ru/LOB3I3XYZ

28

dorocunTe’

12.11.2026

https://m.edsoo.ru/\VV882FDGSF

29

XemocuHTes. JlabopaTopHas
paboTa «CpaBHEHHE MTPOIIECCOB
boTOoCHHTE3a U XEMOCHHTE3a»

0.5

13.11.2026

https://m.edsoo.ru/\VV882FDGSF

30

AnHaspoOHbIe OpraHu3Mbl. Busr
Opoxenus. JlabopatopHas
paboTa «CpaBHEHHE ITPOIIECCOB
6pO)KCHI/I$[ 1 ObIXAaHUSD)

18.11.2026

https://m.edsoo.ru/T2LVIES3L

31

AdpoOHBIE OPraHU3MBI. DTaIlbl
DHEPreTUYECKOro OOMeHa.
DHeprusi MeMOpaHHOT 0
rpagueHTa npoToHoB. CuHTe3

19.11.2026

https://m.edsoo.ru/T2LVIES3L



https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/T2LVIES3L

AT®: PaboTa nporonnoit ATD-
CHHTa3bl

32

O0001IEHNE U CUCTEMATH3AIS
3HaHui 1Mo TeMe "OoMeH
BEIICCTB U MIPEBPAIICHHE
SHEpPruu B KieTke" /
KontponwsHas pabota o teme
"OOMEH BeIEeCcTB U
MIPEBPAILCHUE SHEPTUH B
KieTke"

20.11.2026

33

Peakuyuy MaTpu4HOr 0 CUHTE3a

18.11.2026

https://m.edsoo0.ru/540F4L77W

34

TpaHckpuniyss — MaTPUUHBINA
cunte3 PHK

19.11.2026

https://m.edso0.ru/540F4L77W

35

Tpaucasuud u e€ Tanbl

20.11.2026

https://m.edsoo.ru/ TEFDKDDWWM

36

KonnpoBanue aMMHOKHUCIIOT.
Poins pubGocom B OuocuHTE3E
Oenka

25.11.2026

https://m.edso0.ru/540F4L77W

37

Opranu3zanus reHoma y
IPOKAPHOT U 3yKapUOT

26.11.2026

38

MonekynspHble MEXaHU3MbI
HKCIPECCUU T'€HOB Y SYKapUOT

27.11.2026

39

Bupycel — HEKJIeTO4YHbIE
(GOpMBI )XKM3HU U OOJUTaTHBIC
napa3utsel. [IpakTnueckas
pabota «Co3ganue Moaenu
BUpYCa»

0.5

02.12.2026

https://m.edsoo0.ru/9PGS5FAJB



https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/9PGS5FAJB

40

Bupychsbie 3a005eBanus
YeJI0BeKa, JKUBOTHBIX, PACTCHUI

03.12.2026

https://m.edsoo.ru/9PGS5FAJB

41

HauorexHomornu B OMOJIOTHHA U
MEIUIINHE

04.12.2026

42

JKU3HEHHBIN UK KIETKU

09.12.2026

https://m.edsoo.ru/CO1NPWLF4

43

Martpuunsbiii cuate3 JJHK

10.12.2026

https://m.edsoo0.ru/540F4L77W

44

Xpomocomsl. JlabopatopHas
pabora «M3yuenne XxpoMocom
Ha IrOTOBBIX MHUKpOIIpenapaTax»

0.5

11.12.2026

45

JleneHnue KJIeTKU — MUTO3

16.12.2026

https://m.edsoo.ru/CO1NPWLF4

46

Tunsl kinetok. Kapuokunes u
UTOKKUHE3. Perysus
YKU3HEHHOT'O IIUKJIA KJICTOK.
JlabopaTopHas pabora
«Habmonenne MuTo3a B
KJIETKaX KOHYHMKA KOpeIIKa JIyKa
(Ha TOTOBBIX
MUKpoIpernapaTax)»

0.5

17.12.2026

https://m.edso0.ru/CO1NPWLF4

47

O0001IeHNE U cCUCTEMAaTH3aLUs
3HAHUH 10 TEMaM
"HacnencrBenHas nadopmarus
Y peanu3aiius ee B KieTke",
"YKnu3HeHHBI UK KJIeTKHA" /
KonTtponsHas pabota o reme
"Peaknui MaTpUYHOTO CHHTE3a"

18.12.2026



https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/CO1NPWLF4

48 O 0
praHu3M Kak eIMHOE 1eI0e 93.12.2026
Tkanu pacrenuit. Jlaboparopnas
49 pabota «vI/Izyqune TKaHen 0.5 94.12.2026 https://m.eds00.ru/ZO5089GTY
pacTeHui
TkaHU )KUBOTHBIX U YEJIOBEKA.
50 JlaGopatopHas pa?OTa 0.5 9512 2026 https://m.edsoo.ru/66 BB6K6W9
«M3yueHne TKaHeH )KUBOTHBIX)»
Opranbl. CucTeMbl OPraHoB.
JlabopaTopHas pabora
51 0.5 https://m.edsoo.ru/82Q8CK06B
«/3y4eHne opraHoB IIBETKOBOT'O 30.12.2026 LIS
pacTeHus»
52 Ormopa Tena opraHu3MoB 0 13.01.2027 https://m.edsoo.ru/VB16EUA4U
53 JIB1>xeHre opraHu3MOB 0 14.01.2027 https://m.edsoo.ru/VB16EUA4U
54 [Tutanue opraHu3MoB 0 15.01.2027 https://m.edso0.ru/AR1Z2HWSU
[IuTanue NO3BOHOYHBIX
. https://m.edsoo.ru/7AGHROCOP
55 KUBOTHBIX. [In1IeBapuTEIIbHAS 0 20.01.2027 p
cHCTeMa YelloBeKa
56 JpIxanve opranu3mMoB 0 91.01.2027 https://m.edso0.ru/DSP9QFRGE
JlpixaHre TO3BOHOYHBIX _
57 KHBOTHELX 1 1eTOBEKA 0 99 01.2027 https://m.edsoo.ru/JOUR36ESK
TpancnopT BeniecTs y
58 0 https://m.edsoo.ru/UD94AWC3U
OpraHm3MOB 27.01.2027 | ~ReLEC00M
59 KposeHocHas cucreMa 0 https://m.edso00.ru/8ZCOX07K2



https://m.edsoo.ru/ZO5O89GTY
https://m.edsoo.ru/66BB6K6W9
https://m.edsoo.ru/82Q8CK06B
https://m.edsoo.ru/VB16EUA4U
https://m.edsoo.ru/VB16EUA4U
https://m.edsoo.ru/AR1Z2HWSU
https://m.edsoo.ru/7AGHR0COP
https://m.edsoo.ru/DSP9QFRGE
https://m.edsoo.ru/J9UR36E8K
https://m.edsoo.ru/UD94AWC3U
https://m.edsoo.ru/8ZCOX07K2

IIO3BOHOYHBIX ) KUBOTHBIX U

28.01.2027

4eJI0BeKa
60 Brinenenue y opranusmMoB 0 99.01.2027 https://m.edso0.ru/BLKOGXLV6
61 3amuTa y OpraHu3MoB 0 03.02.2027 https://m.edso0.ru/50JWB3NLD
62 NMMyHHas cucteMa 4enoBeKa 0 04.02.2027 https://m.edsoo.ru/lWAVYHCFHS
Pa3apakxuMocCThb ¥ peryJisiius y
63 0 https://m.edsoo.ru/MU24M4TJP
OPraHm3MOB 05.02.2027 | - ReEE00.ML
['ymopanbHas peryJssiius 1
64 SHJAOKPUHHAS CHCTEMa 0 10.02.2027 https://m.edsoo.ru/Y6XEYTFYD
JKMBOTHBIX U YEJIOBEKa
DopMbI pa3MHOKECHUS
65 0 https://m.edsoo.ru/2JL XB4AOR
OPraHI3MOB 11.02.2027 | —TReREE00.IL
66 [TonoBoe pa3smMHOXKEHNE 0 12.02.2027 https://m.edsoo.ru/2JLXB4AOR
67 Meiio3 0 17.02.2027 https://m.edsoo.ru/SNUXK0X86
['ameTorene3. O6pa3oBanue u
Pa3BUTHE TOJOBBIX KJIECTOK.
68 JlaGopatopras pabora 0.5 https://m.eds00.ru/C29LADXBS
«M3y4eHne CTpOCHHS TIOJIOBBIX 18.02.2027
KJICTOK Ha TOTOBBIX
MUKpOIIpernaparax»»
151
69 FANBIVIYJIGHOC PasBITie 0 https://m.eds00.ru/MAATEL5AD
OpraHU3MOB — OHTOT€HE3 19.02.2027
70 3akJaJKa OpraHoOB U TKaHEH U3 0 https://m.edsoo.ru/MA4T8L5AD



https://m.edsoo.ru/BLK0GXLV6
https://m.edsoo.ru/50JWB3NLD
https://m.edsoo.ru/WAVYHCFHS
https://m.edsoo.ru/MU24M4TJP
https://m.edsoo.ru/Y6XEYTFYD
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/MA4T8L5AD

3apOAbIIICBBIX JIMCTKOB

24.02.2027

71

PocT u pa3BuTHE KUBOTHBIX.
JlabopaTopHas pabora
«BbIsIBIICHNE TPU3HAKOB
CXOJICTBA 3aPOJIbIIIEH
MMO3BOHOYHBIX JKUBOTHBIX)

0.5

25.02.2027

https://m.edsoo.ru/2E0VYOPB2

72

Pa3mHOXkeHHE U pa3BUTHE
pactenuil. JlJabopatopHas
paborta «CTpoeHue opraHoB
Pa3MHOXEHUS BBICILINX
pacTeHHi

0.5

26.02.2027

https://m.edso0.ru/W3BXZEYMG

73

O00011IEHNE ¥ CUCTEMATH3ALIHS
3HaHuil no teme "CTpoeHue u
(GyHKIIMK opraHu3mMoB" /
KonTtponsHas pabora o reme
"Ctpoenue 1 QpyHKIIHH
OpaHU3MOB"

03.03.2027

74

Hcropus craHoBIEHUS U
pa3BUTHUS T€HETUKU KaK HAYKH.
OCHOBHbBIE ITOHATHUS U CUMBOJIbI
reHeTuku. JlaboparopHas
paborta «/[po3oduna kak 0ObEKT
FEHETUYECKUX UCCIIEIOBaHUI»

0.5

04.03.2027

https://m.edsoo.ru/HESOD768U

75

3aKOHOMEPHOCTH HacCJIeJOBaHUS
npu3HakoB. MOHOTHOPHIHOE
ckpemBanue. [Ipaktuueckas
pabota "M3yueHue pe3yabTaToB
MOHOTHOPHUIHOTO CKPELIUBAHUS
y Apo3o¢uisr"

0.5

05.03.2027

https://m.edsoo.ru/YYQSGOWI2



https://m.edsoo.ru/2E0VYOPB2
https://m.edsoo.ru/W3BXZEYMG
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2

IuTomorunueckrue OCHOBEI

76 0 https://m.eds00.ru/YYQSGOWI2
MOHOTHOPUTHOTO CKPEITUBAHMS 10.03.2027 D S

77 AHan3upyolee CKpeluBaHue. 0
Henonnoe noMmuHupoBanue 10.03.2027
JuruOpuiHoe cKpelrBaHue.
[TpakTrueckas pabora

78 «M3yueHue pe3ynbTaToB 0.5 11.03.2027 https://m.edsoo.ru/YSNANQ65V
JUTHOPHTHOTO CKPEIIUBAHUS Y
O30 HUIIBI»
[{uTonoruyecknue OCHOBBI

79 0 https://m.edsoo.ru/YSNANQ65V
JUTUOPUTHOTO CKPEIIUBaHUS 17.03.2027 S-17M.£d500. Q
CrerieHHOe HacJienoBaHNe

80 0 https://m.edso0.ru/P2SQ5ZGN2
[pH3HAKOB 18.03,2027 | ttes:/m.edso0.u/P23Q

81 XpoMoCcOMHasi TEOpHst 0
HaCJIeICTBECHHOCTH 19.03.2027

82 I'eneruka moia 0 94.03.2027 https://m.eds00.ru/3GYGV47YM

83 I'enoTum kak nemnocTHas 0
CHCTEMA 25.03.2027
I'eneTnyeckuil KOHTPOIIb

84 pa3BUTHUS PACTEHUH, KUBOTHBIX 0 96.03.2027
1 4eJI0BEKa
N3MEHUYHBOCTH MPU3HAKOB.

85 0 https://m.edsoo.ru/M3MHUK2VV
Bunbl usmenuuBocTu 07.04.2027 S-/7M.£ds00.
Moy pukanoHHas _

86 AMOHTHEOCTE 0 08.04.2027 https://m.edsoo.ru/M3MHUK2VV
B <

87 APHATIHORHBIH PAT 1 0.5 https://m.edsoo.ru/M3MHUK2VV
BapHalllOHHAs KpUBasl. 09.04.2027



https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/M3MHUK2VV

JlabopaTopnas pabora
«HccaenoBanue
3aKOHOMEPHOCTEN
MOTU(PHUKAITMOHH 0¥t
n3MeHuuBocTH. [TocTpoeHue
BApUALIMOHHOTO pAJia U
BAPUALIMOHHOW KPUBOW»

88

I'enoTunIMueckass I3MEHUYUBOCTb.

KomOuHaTuBHas U3MEHUYHBOCTD

14.04.2027

https://m.edsoo.ru/\VWT70DZ8R

89

MyTannonHast H”3MEHUYNBOCTb.
[TpakTueckas padota
«MyTauuu y apo3o¢puisl (Ha
TOTOBBIX MHKPOIIpErapaTax)»

0.5

15.04.2027

https://m.edsoo.ru/\VWT70DZ8R

90

3aKOHOMEPHOCTH
MYTallMOHHOI'0 IIpoIlecca.
DONHUreHeTuKa U SMUTeHOMHKA

16.04.2027

https://m.edsoo.ru/\VWT70DZ8R

91

O60061eHue U cucTeMaTH3aus
no TeMe "['eHeTnka - Hayka o
HaCJIEZICTBEHHOCTH U
M3MEHYMBOCTH OpraHu3MoB" /
KonrtponpHas pabora 1o reme
"I'eneTnka"

21.04.2027

92

I'enernka uenoBeKa.
[TpakTuueckas padora
"CocTaBiieHHE U aHAIU3
poIOCTIOBHOM "

22.04.2027

https://m.edsoo0.ru/XU9SFS3GA

93

MeToabl MeTUIIMHCKON
TE€HETUKU

23.04.2027

https://m.edso0.ru/XU9SFS3GA

94

3HaYeHne METUIINHCKOM

0.5

https://m.edsoo0.ru/XU9SFS3GA



https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/XU9SFS3GA

TCHETUKH B TIPEIOTBPALICHUH U
JIEYUEHUH TEHETUYECKUX
3a00JIcBaHUI YeI0BEKA

28.04.2027

95

OCHOBHBIE MTOHSTHS CENTCKITHH.
JlabopaTopHas pabora
"N3yueHue copToB KyJIbTYPHBIX
pacTeHHIA U MOPOJT JOMAIITHUX
AKUBOTHBIX"

0.5

29.04.2027

https://m.edsoo.ru/3128P3L.98

96

MeTozpbl ceneKIMOHHONW padoThl.
JlabopaTopnas pabora
"N3yueHne MeTo0B CEJIEKIUU
pacteHun"

30.04.2027

https://m.edsoo.ru/3128P3L.98

97

JIOCTHIKEHHUS CEICKIINU
pacTeHUM U 5KUBOTHBIX.
[TpakTHueckas padbota
"[IpuBuBKa pacTeHHit"

05.05.2027

https://m.edsoo.ru/JSK30Q6W0J

98

CoxpaHeHue, u3y4eHue u
UCIOJIb30BaHUE FEHETUUECKUX

pecypcoB

0.5

06.05.2027

99

buotexHonorust kKak Hayka u
oTpaciib TPOU3BOACTBA.
[TpakTuueckas padota
"N3yueHne 0ObEKTOB
OMoTeXHOJIOTHH"

07.05.2027

https://m.edsoo.ru/TAKI9E62K

100

OCHOBHBIE HAIIPABJICHUS
CHUHTETUYECKNI OMOJIOrnuu

12.05.2027

https://m.edsoo.ru/TAKI9E62K

101

XpoMOCOMHasi ¥ TeHHas
WHXXEHEePUst

13.05.2027

https://m.edsoo.ru/TAKI9E62K



https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K
https://m.edsoo.ru/TAKI9E62K
https://m.edsoo.ru/TAKI9E62K

102

MGI[I/IIII/IHCKI/IG OMOTEXHOJIOT U

14.05.2027

https://m.edsoo.ru/TAKI9E62K

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

13



https://m.edsoo.ru/TAKI9E62K

11 KUIACC

KoaunuyecTBo 4acoB

Ne Hara DJIeKTPOHHBIE NG poBbIE
Tema ypoka Konrpoasbnsbie | IlpakTnueckue
n/n Bcero U3y4eHUust o0pa3oBaTebHbIE PeCyPChI
padoThI padoThI

1 IBOMOLKONHAS Teopis . 1 0 0 https://m.eds00.ru/0SWC47SSX
Jlapsusa 02.09.2026 | -~ -RerMLE0S00.
JIBHKyIIHE CHIIBI 9BOJIIOIIUU

2 1 0 0 https://m.edso0.ru/0SWC47SSX
Bu10B 110 Y. JlapBuny 03.09.2026 = 001
Boprba 3a cymecrsoBanue,

3 €CTECTBEHHBIHN U MCKYCCTBEHHBIN 1 0 0 04.09.2026
oThop

4 (opmHpoBatiite CHHTETH eCKOi 1 0 0 https://m.edso0.ru/0SWC47SSX
TEOPHUH IBOJIIOIINHU 09.09.2026
OTansl 3BOJIIOIMOHHOTO

5 : 1 0 0 https://m.edsoo.ru/TOFAUE4ZP
poIecca: MUKPOIBOIIONUS U 10.09.2026 p u
MaKPOIBOJTIOIIHSI
[Tomynsuust — 37eMeHTapHas

6 1 0 0 https://m.edso0.ru/D3UCLTSOF
€IMHUIIA DBOJIFOIAN 11.09.2026 D
3aKOH r'eHEeTUYECKOro
paBHoBecus [Ix. Xapau, B.
Baitn6epra. JlabopaTopnas

7 1 0 0.5 https://m.edsoo.ru/D3UCLTSOF
pabota «BpLsiBieHue 16.09.2026 BN EC500. 1L
W3MEHUYHUBOCTH Y 0COOEH 0THOTO
BHJIA»
DnemeHTapHbIE (aKTOPHI

8 1 0 0 https://m.edsoo.ru/3EH6CNOWI
SBOMIOLHHN 17.09.2026 | 00

9 Dddext ocHoBaTems. Dpdext 1 0 0 https://m.edsoo.ru/3EH6CNOWI



https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/3EH6CN0WI

OyTBLIIOYHOT'O TOPJIBIILIKA

18.09.2026

10

Murparuu. U3omsiun
MOMYJISIIIUIA: TeorpadudecKas,
Ouosornyeckast

23.09.2026

11

EctectBeHHBIN 0TOOP —
HANPABISIONIHA (aKTOp
IBOJIFOIIUU

24.09.2026

https://m.edsoo.ru/DY32BUDOQO

12

[TonoBoit oT60P

25.09.2026

https://m.edsoo.ru/DY32BUDOO

13

[Ipucmoco61eHHOCTD
OpraHu3MOB KaK pe3yabTaT
MUKpPO3BOIOIUH. JIJabopaTtopHas
pabota «/3yuenue
apoMop$030B U UAHOATATI TAIIUI
Y PaCTE€HUN U KUBOTHBIX)»

0.5

30.09.2026

https://m.edsoo.ru/\WWAJHSTLOB

14

[TpumepsI prcIOCOOIeHUH Y
OpPraHU3MOB: MOP(OIOTUIECKHE,
duznosnornyeckue,
OMOXUMHUYECKUE,
noBeneHueckue. JlaboparopHas
paborta «IIpucrnocobnenus
OpPraHMu3MOB U UX OTHOCHTENIbHAS
1eJIeCO00 Pa3HOCTh

0.5

01.10.2026

https://m.edsoo.ru/\WAJHSTLOB

15

Bun, ero kputepuu u CTpykTypa.
JlabopaTopnas pabora
«CpaBHEHUE BUJOB 110
MOP(OTOTUYECKOMY KPUTEPHIO»

0.5

02.10.2026

16

CrpykTtypa BUja

07.10.2026



https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/WAJHSTLOB

17

BunoobpazoBanue kak
pe3yJIbTaT MUKPOIBOIOLNU

08.10.2026

18

CBs13b MUKPO3BOJIIOLIUH U
AMUJAEMHUOJIOT U

09.10.2026

19

MaxkposBoimonus.
ITaneonTOIOrNUECKHE METOABI
W3YUYEHHUSI IBOJIOLINU

14.10.2026

https://m.edsoo.ru/7K1LYOSCT

20

buoreorpaduueckre MeTO b
M3YYEHUS IBOJIIOLIUU

15.10.2026

https://m.edsoo.ru/MJYY1MVX7

21

OMOpHOIOrHYeCcKUe 1
CpaBHUTCJILHO-
MOp(]oIOrnYeCKre METOIBI
HN3YUYCHHA 3BOJJIIOIUHN

16.10.2026

https://m.edsoo.ru/MJYY1MVX7

22

MoJeKkynsipHO-T€HETHY ECKHUE,
OMOXMMHUYECKUE U
MaTeMaTUYECKHUE METObI
W3YUYEHHUS IBOJOLINHU

21.10.2026

https://m.edsoo.ru/MJYY1MVX7

23

OO61mue 3aKOHOMEPHOCTH
HBOJIOLIUN

22.10.2026

24

AnanTuBHAs paauanus.
HepaBHOMEPHOCTH TEMITOB
SBOJIFOI[AHU

23.10.2026

25

Hayunblie runores3sl
MIPOUCXOXKICHHS )KU3HHU Ha
3emiie

05.11.2026

26

I[OHay"IHbIe MMpCACTABJICHUA O
3apOKACHUHN JKU3HU

06.11.2026

27

OCHOBHBIE TAIIbI



https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/MJYY1MVX7

HEOPraHUYECKOM 3BOJIIOIUU

11.11.2026

28

I'unore3nr 3apOKACHUA )KU3HU

12.11.2026

https://m.edsoo.ru/EKNHXBOS2

29

Ucropus 3emnu u MeToIbI €€
u3yudenus. JlabopatopHas pabora
«M3ydyeHne u onucanue
HCKOIIa€MbIX OCTaTKOB JPEBHUX
OpPraHu3MOB»

0.5

13.11.2026

https://m.edsoo.ru/MJYY1MVX7

30

HauanbHble 3Tanbl
OpFaHquCKOﬁ 3BOJIFOIIMH

18.11.2026

https://m.edsoo.ru/ECIJN8TF62

31

DBOIIIOLHS 3YKapUOT

19.11.2026

32

OcCHOBHBIE 3Talbl 3BOJTIOLHUU
PacTUTENHHOI'O MUpA.
[TpakTueckas padota
«M3ydyenune ocobeHHOCTEH
CTPOEHUS PACTEHUM Pa3HBIX
OTJICIIOBY

0.5

20.11.2026

https://m.edsoo.ru/7K1LYOSCT

33

OCHOBHBIE dTAIIBI 9BOJIIOIINH
JKUBOTHOI'O MU pa

25.11.2026

https://m.edsoo.ru/7K1LYOSCT

34

OBOJIIOLIUS] )KUBOTHBIX.
[TpakTuueckas padota
«M3ydenne ocoOeHHOCTEH
CTPOEHUSI T03BOHOYHBIX
JKUBOTHBIX»

0.5

26.11.2026

https://m.edsoo.ru/7K1LYOSCT

35

Pa3Butune xu3Hu Ha 3emMiie 1o
dpaM U TepuoiaM

27.11.2026

https://m.edso0.ru/ECIJN8TF62

36

MaccoBble BBIMUpaHUs —



https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/ECJN8TF62

AKOJIOTMYECKNE KPUZUCHI
MPOIILIOTO

02.12.2026

37

CoBpeMEHHBIN IKOJIOTUYECKHI
KPHU3HC, €r0 0COOCHHOCTH

03.12.2026

38

CoBpeMmeHHas cucrema
oprannyeckoro Mmupa. OCHOBHEIC
CHCTEMAaTUYECKUE TPYIIITHI
OpPraHu3MOB

04.12.2026

https://m.edsoo.ru/M\WVSEXN9YAK

39

O0001IeHNE U cCUCTEMaTH3aLHs
3HAHUH 10 TEMaM
"MUKPO3BOJIIOIUS U €€
pe3yabTathl”, "MakposBOTIOLMS
u ee pe3yabTathl"/ KoHTponbHas
paboTa o Teme "DBomonus"

09.12.2026

40

AHTpOINOJIOrus — HayKa o
YeIoBEKe

10.12.2026

41

Pa3Butue npencraBieHui o
IIPOM CXOKJIEHUH YEeI0BEKa

11.12.2026

https://m.edsoo.ru/ADV3JERUE

42

MecTo yenoBeka B cuCTEME
OpPraHUYecKoro Mupa.
JlaGoparopHas pabora
«M3yyenue ocobeHHOCTEH
CTPOEHHUS CKelleTa YeI0BEeKa,
CBSI3aHHBIX C IIPAMOXO0XKIECHUEM»

0.5

16.12.2026

43

JBrKy1ye cuiibl aHTPOIOTreHE3a

17.12.2026

https://m.edsoo.ru/D7JZMBYPQ

44

CooTtHonieHre ONOIOTMYSCKUX U
COIIMAJIbHBIX (PAKTOPOB B

18.12.2026

https://m.edso0.ru/D7JZMBYPQ



https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/D7JZMBYPQ

AHTPOIIOICHE3C

45

OCHOBHBIE CTaIUU
aHTPOIIOTeHE3a

23.12.2026

https://m.edso00.ru/14G19MQ4K

46

[TasmeoreneTnka n
aJIEOreHOMHUKA

24.12.2026

47

SBOHI-OHI/ISI COBPEMCHHOI'O
YCIIOBCKa

25.12.2026

https://m.eds00.ru/14G19M Q4K

48

UYenoBeueckue pachl.
[TpakTueckas padota
«M3y4eHue 3KOJIOrH4eCKUX
aJlanTalui 4YeI0BeKay

0.5

30.12.2026

https://m.edsoo.ru/XL7QKC5PK

49

Mex 11 CHUTITMHAPHBIE METO/IbI
AHTPOTOJIOTUU

13.01.2027

50

3apoKI€HUE U pa3BUTHE
HKOJIOTUU

14.01.2027

o1

MeTobl KOOI HH.
JlaGopartopHas paboTa
«3y4yeHne MeTon0B
AKOJIOTHYECKUX HUCCICTOBAHUI

0.5

15.01.2027

52

3HaYeHnEe YKOJIOTHUECKUX
3HAHUHU JUII YeI0BeKa

20.01.2027

https://m.edsoo.ru/K46 KON56I

53

Okonoruyeckue (HakTopbl

21.01.2027

https://m.edsoo.ru/DCOIEUICY

54

Abuornueckue gaktopsl. CBer
KaK 2KOJIOTHYECKHI (hakTop.
JlabopaTopHas pabora
«BoIsiBICHHE TTpUCTIOCOOTEHUH
OpPraHM3MOB K BIUSHUIO CBETa»

0.5

22.01.2027

https://m.edso0.ru/G7NF3P1NM



https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM

95

Abuotnueckne GaKkTOpPHI.
Temneparypa kak
DKOJIOTHYECKUH (PaKTop.
JlaboparopHas pabora
«BrlIsBIIeHUE TTPUCTIOCOOTIEHUI
OpPraHU3MOB K BIIUSIHUIO
TEMITEPATYPhD»

0.5

27.01.2027

https://m.edsoo0.ru/G7NF3P1NM

56

Abuotnueckne GaKkTOpPHI.
BrnaxHOCTB Kak 3KOJIOTHYECKU I
dakrop. JJabopaTropHas pabora
«AHaTtomMHuecKre 0COOEHHOCTH
pacTeHUi U3 pa3HbIX MECT
oOUTaHUS

0.5

28.01.2027

https://m.edso0.ru/G7NF3P1NM

57

Cpenpl obUTaHNs OPraHU3MOB

29.01.2027

https://m.edsoo.ru/DCOIEUICY

58

buonorunyeckne puTmsl

03.02.2027

59

XKuznennslie HOpMbI OPraHU3MOB

04.02.2027

60

buotnueckue hakTopbl

05.02.2027

https://m.edsoo.ru/A6Z8MGNOR

61

3HayeHne OMOTHYECKUX
B3aUMOJICHCTBUH JUIA
CYILIECTBOBAHUS OPraHU3MOB B
cpene oouTaHus

10.02.2027

https://m.edsoo.ru/A6Z8SMGNOR

62

DKOJIOTUYECKUE XapaKTEPUCTHKU
MO JIALAN

11.02.2027

https://m.edsoo.ru/X42J6 ABRN

63

OCHOBHBIE ITOKA3aTEIN

https://m.edsoo.ru/X42J6ABRN



https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/X42J6ABRN

MOMYJISIIIAN: YUCIICHHOCTb,
IUIOTHOCTB, BO3PACTHAS U
MOJIOBAs CTPYKTYpa

12.02.2027

OCHOBHBIE ITOKA3aTEIN
HOHyJ’ISIIII/II/IZ pO)KI[aeMOCTB,

64 0 https://m.edsoo.ru/X42J6 ABRN
MPUPOCT, TEMI POCTA, 17.02.2027 s./7m.ecso0. 1
CMEPTHOCTb, MUTPAIIUU
OKonoruyeckas CTpyKTypa

65 0 https://m.edso0.ru/X42J6ABRN
MOMYJISIIUN 18.02.2027 . M-EC00. U
JnHaMuKa nonyJsiuu U e€

66 0 https://m.edso0.ru/X42J6 ABRN
perynsus 19.02.2027 Be./.2Cs00.1
KpuBble pocTa 4MCIEHHOCTH

67 0 https://m.edso0.ru/X42J6ABRN
nonyJsinun. KpuBble BEDKMBaHUS 24.02.2027 DS.IM.EC500. 1L
DKoj0ornyeckas HUIIA BUIA.

68 JlaboparopHas pabora 05
«IIpucmnocoOneHus ceMsH ' 25.02.2027
pacTeHUH K PacCeICHUIO»

69 Bun kak cucrema nomyssiui 0 96.02.2027

70 3aKOHOMEPHOCTH ITOBEICHHS 1 0
MUTPAIMI )KUBOTHBIX 03.03.2027
Coo011ecTBO OPraHu3MOB —

71 https:/m. TU/0T2K1IPNGZ
GHoLen03 0 04.03.2027 | "ups/m.edsoo. /o S
DKOoCHCTEMa KaK OTKPBITas

72 0 https://m.edso0.ru/S1LIRWZMR
cricTema 05.03.2027 | 00
K

73 PYFOBOPOT BEILECTE H HOTOK 0 https://m.edso0.ru/SLLIRWZMR
SHEPIruu B SKOCUCTEME 10.03.2027

74 OcHOBHBIE ITOKa3aTEIN 0 https://m.edsoo.ru/NSTEWOGPE



https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE

O9KOCHUCTEMBI

11.03.2027

75

DKOJIOTMYECKU € TUPAMHUIBI

12.03.2027

https://m.edsoo.ru/NSTEWOGPE

76

H3Menenus coobuecTs —
CYKIIECCHHU

17.03.2027

https://m.edso0.ru/NSTEWOGPE

77

[TpupoaHbIE SKOCHCTEMBI.
DKOCUCTEMBI 03€P U PEK.
DKOCUCTEMBI MOpEN U OKEaHOB

18.03.2027

https://m.edsoo.ru/WIDMMUBC5

78

IIpupoaHbIe SKOCUCTEMBI.
DKOCHCTEMBI TYHJIP, JIECOB,
CTenel, MyCThIHb

19.03.2027

https://m.edsoo.ru/WIDMMUBC5

79

AHTp OIIOI' CHHBIC 3KOCHUCTEMBI

24.03.2027

https://m.edsoo.ru/\WRS65U3WC

80

YpOOIKOCUCTEMBI.
[TpakTHueckas padota
«M3yueHne n onucanue
ypOO3KOCHCTEMBI

0.5

25.03.2027

https://m.edsoo.ru/WRS65U3WC

81

3aKOHOMEPHOCTU
(dbopMUpOBaHUS OCHOBHBIX
B3aUMOJIEH CTBUI OPraHU3MOB B
9KOCHCTEMax

26.03.2027

82

MexaHu3MBI BO3JICHCTBHS
3arps3HEHUI pa3HBIX TUIIOB HA
CcyOOpraHu3MeHHOM,
OpPraHU3MEHHOM,
MOMYJISIITUOHHOM U
HKOCHUCTEMHOM YPOBHSIX

07.04.2027

83

buocdepa — obmiernanerapHas

https://m.edsoo.ru/2X1VG50Q18



https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18

oboJiouka 3emiu 08.04.2027
Yuenue B. U. Bepuajackoro o

84 https://m.eds00.ru/2X1VG5Q18
Grochepe 00.04.2027 | P Q
3aKOHOMEPHOCTH

85 https://m.edsoo.ru/\VV5JT6B38Z
CyIecTBoBaHms Onochepsl 14.04.2027 :
KpyroBopoTsI BemecTs u

86 https://m. . T6B38Z
OMOTr€OXUMHUYECKUE ITUKIIBI 15.04.2027 ttps://m.eds00.1u/VSIT6B38
30HaNBHOCTb OHMOChEPBI.

87 https://m.edsoo. 5JT6B38Z
OcHOBHBIE OMOMBI CYIITU 16.04.2027 e

88 Ycroi 0 m. .

CTOMYHMBOCTH OMOCHEPHI 91.04.2027 https://m.edso00.ru/\VV5JT6B38Z

DKOJIOTHYECKHE KPU3UCHI U X

89 https://m. TU/HXCDHPXD
pHYHHEL 22.04.2027 | "uesm.edsoo.HXC .
Bo3sneiictue yenoBeka Ha

90 https://m.edsoo.ru/HXCDHPXDJ
Grochepy 23.04.2027 | ~TRerMEC00.
A N

91 P OHOFeHHvoe BogﬂeHCTBvHe e https://m.edsoo.ru/HXCDHPXDJ
pPacCTUTENbHBIN U )KUBOTHBIA MUP 28.04.2027

2 Am. :

9 Oxpana npupozs! 99.04.2027 https://m.eds00.ru/187G37606
OCHOBHBIE TPUHITUIIBI

93 YCTOWYHBOT'O Pa3BUTHS 30.04.2027 https://m.edso00.ru/187G37606
YeNIOBEUECTBA U MIPUPOIBI
PanmonansHOE
MPUPOJIONIOTH30BAHKE U

94 https://m.eds00.ru/187G37606
COXpaHEHHEe OMOJIOTHYECKOT 0 05.05.2027 e
pa3zHooOpa3us 3eMiu

95 O06o0mIeHne 1 CUCTeMaTH3aUS

3HAHUI o0 TeMaM ""DKOJIOorus -

06.05.2027



https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/187G37606

HayKa O B3aMMOOTHOIIEHUSAX
OpPraHu3MOB APYT C APYTOM H
HAJOPraHU3MEHHBIX CHCTEM C
OKpyXxato1ien cpeaoin",
"OpraHu3Msl U cpena oouTaHus'",
"DK0JIOTHs BUAOB U MOMYJIALU",
"DKOJIOrusl COOOIIECTB.
DKOJOrH4YeCKUe CUCTEMBI",
"buocdepa - rnodanpHas
skocucrema" / KontpoabHas
pabora o reme "Dxonorus"

96 Pe3epBHbIN ypok 1 0 07.05.2027
97 Pe3epBHBIii ypok 1 0 12.05.2027
98 Pe3epBHBIN ypok 1 0 13.05.2027
99 Pe3epBHbIii ypok 1 0 14.05.2027
100 PesepBHBIN ypoK 1 0 19.05.2027
101 PesepBHBIIT ypok 1 0 20.05.2027
102 Pe3epBHbIN ypok 1 0 91.05.2027
OBUIEE KOJIMYECTBO YACOB I10 102 75

ITPOTPAMME







IMPOBEPAEMBIE HA EI'D 10 BUOJIOTUN TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOI OBPA3OBATEJILHON
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBEPSIEMOT0
TpeOoBaHMs

IIpoBepsiemble TPeOOBAHMSA K NPEIMETHBIM Pe3yJbTAaTaM 0CBOCHUS
OCHOBHOM 00pa30BaTeJIbHOM NPOrPaMMBbI CpPeIHero 001ero
oOpazoBaHust

CdopmMupoBaHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTMH B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBPEMEHHOMU
€CTECTBEHHOHAYYHON KapTUHBI MUpA, B TO3HAHUU 3aKOHOB MIPUPOJIBI U
PEIICHUH KU3HEHHO BAXKHBIX COLMAIBHO-3TUYECKUX, IKOHOMHYECKHX,
HKOJIOTHYECKUX MTPOOJIEM UYEIOBEUECTBA, 4 TAKXKE B PEIICHUH BOIIPOCOB
PaIMOHAILHOTO MIPUPOAONOIB30BaHMS, B () OPMUPOBAHUH LIEHHOCTHOTO
OTHOILIEHUS K MPUPOAE, OOUIECTBY, YEIOBEKY; O BKJIA/J€ POCCHICKUX H

3apyOEKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Bnagenue cuctemoil 3HaHMMT 00 OCHOBHBIX METOJAaX Hay4HOI'O
MIO3HAHUS, MCIOJB3YEMbIX B OHMOJIOTMYECKUX HMCCIIEIOBAHUAX >KHUBBIX
O00BEKTOB M JKOCUCTeM (ONHMCAaHME, H3MEpEHHe, IPOBEIECHUE
HAOJIOJICHNIT); clloco0aMH BBISIBJIEHUS U OLIEHKHM aAHTPOIOIEHHBIX
W3MEHEHUM B IPUPOJIE.

YMeHue BBIIBUTATh TMIIOTE3BI, MPOBEPSITh MX IKCIEPHUMEHTATbHBIMU
cpenctBamu, (GOpMYyIMpYys Iellb UCCIEIOBAHUS, AaHAIM3UPOBATH
HOJTY4YEHHBIE PE3YJIbTATHI U J1eNIaTh BHIBOJIBL.

BoisiBieHHE 3aBHCHMOCTH  MEXIY MCCICIyeMbIMH BEJIMYMHAMH,
00BSICHEHHE MOJTYYCHHBIX Pe3yIbTaToOB U (POPMYIHPOBAHUE BHIBOJIOB C

HCIIO0JIb30OBAHUCM HAYYHbIX HOHSITI/II7[, TeOpI/Iﬁ 1 3aKOHOB

YMeHue Bhajerb CUCTEMOM OMOJIOrMYECKMX 3HAHUM, KoTopas
BKJIFOYAET: OCHOBOIMOJATAIONME OHOJIOTHYECKUE TEPMHUHBI U TOHSTHS
(KM3HDb, KJIETKA, TKaHb, OpraH, OpraHu3M, BUJ, IMOITYJIIHS, SKOCHCTEMA,
ouorieHo3, Omocdepa; METabOIM3M, TOMEOCTa3, KJICTOYHBII UMMYHHTET,
OuocnHTe3 Oenka, OWOMONMMMEPBI, JUCKPETHOCTh, CaMOPETyJIILuS,
CaMOBOCIPOU3BE/ICHUE, HACJIe/ICTBEHHOCTb, M3MEHUYUBOCTb,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Ouojoruueckue Teopuw: KierouyHas teopuss T. IllBanna, M.
[lIneiinena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOrO UMMyHuUTeTa II.
Opmux, 1.1. MeunnkoBa, XpOMOCOMHasi TEOPHUs HAacleACTBEHHOCTH T.
Moprana, 3akoH 3apoabimeBoro cxonacrsa K. bapa, sBomonuoHHas

TCOpUA 4. I[apBI/IHa, CUHTCTUYCCKass TEOPUA OBOJIIOIHNH, TCOpUA




antporiorene3a Y. Jlapuna; Teopusi 6moreoneno3a B.H. Cykauésa,
yuenue H.M. BaBuioBa o 1meHTpax MHOrooOpasusi U ITPOUCXOXKICHUS
KylIbTypHbIX pacTeHuii, yuenue A.H. CeBepuoBa o0 nytsix u
HaIlpaBJICHHUAX dBOJIONKHU, yueHre B.M. BepHajackoro — o 6uocdepe);
3aKOHBI (€IUHOO0Pa3Us MOTOMKOB MEPBOT0 MOKOJICHHS, PACLICTIIICHUS
MPU3HAKOB, HE3aBUCHMOI'0 HacieaoBaHusi mpuzHakoB I. Menjgens;
CLIETIJIEHHOT'O HAcCJIeJJOBaHUsl TMPHU3HAKOB M HAPYIICHUS CLEIJICHUS
reHoB T. MopraHa; TroMOJOrHYECKHX PsJIOB B HACIEACTBEHHOM
u3MmeHunBoctd H.M. BaBwmiioBa; reHermdeckoro paBHoBecHs J[xk.
Xapnu u B. Baiinbepra; 3aponpimeBoro cxoactsa K. bopa;
OouoreHernueckuii 3akoH J. I'ekkenst, @. Mrosiepa);

HNPUHIUIBI (YUCTOTHI FTAMET, KOMILJIEMEHTAPHOCTH );

npaswia (MuHuMyma HO. JIuOuxa, 3xosorndeckoi mMupaMubl 4HCel,
Oromacchl ¥ HEprun);

runore3bl (koamepBatHod A.W. Omnapuna, mepBuuHOro OynboHa JIxk.

Xonpeitna, mukpochep C. Pokca, pudosuma T. Uek)

YMenue peuiatb IMOUCKOBBIC OMOJIOrHYECKUEe 3aJa4M, BBIABIIATH
IMPUIUHHO-CIICACTBCHHBIC CBsA3HU MCKIAY HCcCIEyEMbIMU
OHOJIOrHYECKUMU O6’I)GKT3MI/I, mnmpoueccamMu W ABJICHUAMU, OCJIAThb
BBIBOABI U IIPOIrHO3bI HA OCHOBAHUM IMOJTYYCHHBIX PC3YJIbTATOB,

COCTaBJIATh I'CHOTUITMYCCKUE CXEMbI CKPCHIUMBAHHA JIA PAa3HBIX THUIIOB
HaCJICAOBaHWA IMPU3HAKOB Yy OPraHU3MOB, COCTABJIATH CXEMBI IIEPEHOCA

BCHICCTB U SHCPTUHM B SKOCHUCTEMAX (HGHI/I IIMTaHWs1, ITINIIEBLIC CeTI/I)

YMeHHEe  yCTaHAaBIMBATh B3aMMOCBSI3U  MEKIY CTPOCHHEM H
(GYHKIHUSIMHA: OPraHOMJIOB, KJICTOK pa3HBIX TKAaHEH, OpraHaMH W
CHCTEeMaM{ OpraHOB Yy pAaCTCHHH, »XUBOTHBIX M YEJIOBEKA, MEXKIY
sTanamMu oOMeHa BEIUIECTB; 3TallaMK KJIETOYHOrO IUKJIA M KHU3HEHHBIX
IIMKJIOB OPraHU3MOB; 3TallaMi AMOPUOHAIBHOTO Pa3BUTHS; T€HOTUIIOM
u  (Qenorunom, ¢eHotunoM U (pakTopamMu Ccpeabl  OOWUTaHWS,
IpoIeccaMy  JBONIIONNW;, JBWKYIIMMH CHJIAMH  aHTPOIIOTeHE3a;
KOMITOHCHTAMH Pa3JIMYHBIX 3KOCHCTEM M TPUCIIOCOOJICHUSIMU K HHUM

OpraHU3MOB

YMeHune BBIACIATH CYIICCTBCHHBIC ITPU3HAKM

CTPOCHHSI BUPYCOB, KJIETOK IMPOKAPHOT U 3yKAPUOT; OJHOKJICTOUHBIX
MHOT'OKJIETOYHLIX OPraHu3MoOB, BHUIOB, 6I/IOFCOLICHO3OB, 3KOCUCTEM H
Ouocdepbl; CTpPOCHHS OpPraHOB H CHUCTEM OpraHOB pacTEHUH,
JKUBOTHBIX, YCJIOBEKA,; IMPOLECCCOB KU3HCACATCIbHOCTH, ITPOTCKAOIINX

B OpraHmsmax paCTeHHf/'I, KHUBOTHBIX H YCJIOBCKA, OMOJOrHYeCKUX




mpoIeccoB: oOMeHa BemiecTB (MetabonusM), wuHboOpMauu W
MPEBPAILCHUS YHEPrUU, OPOKEHUS, aBTOTPOPHOr0 M reTepoTpodPHOro
TUIOB TUTaHMUS, (OTOCHHTE3a W XEMOCHHTE3a, MHUTO03a, Meio3a,
ramMeTrorenesa, AMOpHOreHe3a, TMOCTIMOPHOHATBFHOTO  Pa3BUTHS,
pPa3sMHOXEHUS, HHIANBUAYATbHOTO Pa3BUTUS OpraHu3Ma (OHTOTeHe3a),
B3aMMOJCHCTBUSL TE€HOB, TETEPO3UCa; JECUCTBUM HCKYCCTBEHHOIO
orOopa, CTAaOWJIM3HPYIOIIEro, JBWXKYIIET0O W Pa3phIBAIOIIETO
€CTeCTBEHHOT0 O0TOOpa; aJUIONATPHYECKOT0 W  CHMITATPUYECKOTO
BU1000pa30BaHUs; BIUSHUS JIBFOKYIIUX CHJI 3BOJIIOIMU HAa T€HO(OH]I
MOMYJIAINN; TPUCIIOCOOJICHHOCTH OpPraHU3MOB K cCpele OOWTaHus,
YepeOBaHMs HAMPABJICHUN SBOJIIOIMH, KPYroBOPOTa BEIIECTB M

IOTOKA SHEPIruu B O9KOCUCTEMAX

ChopMUPOBaHHOCTh YMEHHUS BBIIEIATh CYIIECTBEHHbIE ITPU3HAKH
BUPYCOB, KJETOK NPOKAPHOT M 3yKApHOT, OJHOKJIETOYHBIX H
MHOT'OKJICTOYHBIX OPraHU3MOB, BHUIOB, OMOT€OLIEHO30B U 3KOCHCTEM;
0COOCHHOCTH TPOLIECCOB OOMEHA BEIECTB M MPEBPALICHUS SHEPTUH B
KJIeTKe, (OTOCHHTE3a, IJIACTUYECKOr0 M JHEPreTH4ecKoro oOMeHa,
XeMOCHHTE3a, MHUTO03a, MeiH03a, OIIOJOTBOPEHHS, pPAa3BUTUS U
pa3MHOXKEHUS, UHIUBUYaJbHOIO Pa3BUTHUs OpraHu3Ma (OHTOTre€He3a),
O0pbOBI 32 CYIIECTBOBAHHE, ECTECTBEHHOI'0 0TOOpa, BUI000pa3oBaHus,
NPUCIIOCOOJICHHOCTH OpPraHM3MOB K Cpele OOWTaHWsl, BIMSIHUS
KOMITIOHCHTOB 3KOCHUCTEM, aHTPOIIOT CHHBIX H3MEHEHHNH B DKOCHCTEMaX
CBOEH MECTHOCTH, KPyrOBOpPOTa BEIIECTB M IPEBPAIICHUS SHEPIHH B

ouochepe

YMenue HUCIIOJIb30BAaTh COOTBCTCTBYHOIIIHNC APTYMCHTHI,
6I/IOJ'IOI"I/ILICCI(YIO TCPMHUHOJIOTHIO W CUMBOJIMKY JISL JOKa3aTCJIbCTBA
poacCTBa OPraHM3MOB PA3HBIX CUCTECMATUYCCKHX T'PYIIII; B3aMMOCBIA3H
OpraHu3MoB " CpPCAbL 06I/ITaHI/I${; CAUMHCTBA YCJIOBCUCCKUX pac,
H606XOZ[I/IMOCTI/I 310POBOI'o 06p333 JKU3HHU, COXPaHCHUS pa3H006p33H5{
BUJOB M OBKOCHCTEM KaK YCJIOBHA COCYUICCTBOBAHUA MPUPOALI U

YCI0BCUYCCTBA

YMeHue KpUTHYECKH OLICHUBAaTh HWH(GOpMAIUI0 OHOIOrHYECKOro
COZIEp)KaHUS; MHTEPIPETUPOBATH ITUUYECKUE ACHEKThl COBPEMEHHBIX
UCCIIEZIOBAHUH B OHOJOTMHM,  MEAWIHMHE,  OHOTEXHOJOTHUH;
paccMaTpHuBaTh ri100anbHbIe 9KOJIOTMYECKUE poOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHIO K HHUM COOCTBEHHYIO

IMO3UIUIO




HNEPEYEHD DJIEMEHTOB COAEPKXAHUA, TIPOBEPAEMbBIX HA EI'J
1O BUOJOI'MH

Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

buonorus xak HaykKa. JKuBBIEe CHCTEMBI 1 X HU3Yy4YCHUC

11

CoBpemenHass OHWOJIOTHSI — KOMIUIGKCHAs Hayka. buosiormdyeckue HayKu W
u3ydaemble UMH TMpoOsieMbl. DyHIaMEHTAJbHBIC, TPUKJIAJHBICE U TTOUCKOBHIC
Hay4YHbIE UCCIICIOBAHUSI B OMOJIOTHH.

3HavyeHne OWONOTMU B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. [Ipodeccuu, cBszaHHbie ¢ Ouosorueil. 3HaueHue OMOJOTUU B
INPAaKTUYECKON JIeATEIbHOCTH 4YeJIOBEKa: MEIUIMHE, CeJIbCKOM XO3sHCTBE,

IIPOMBIIIEHHOCTH, OXPAaHE MPUPOIBI

1.2

JKuBble cucTeMbl Kak mpeaMer u3ydeHus 6uonoruu. CBONCTBA JKUBBIX CHUCTEM:
€IMHCTBO XMMHYECKOI0 COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb, CIOXHOCTh U
YHOPSA0YEHHOCTh CTPYKTYpBI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCIPOU3BEIEHHE, Pa3IpaXKUMOCTh, U3MEHUYUBOCTh, POCT U pa3BUTHE.

YpOBHU OpraHU3alMy >KUBBIX CHUCTEM: MOJIEKYJISIPHBIM, KJIETOUYHBIM, TKaHEBBIH,
OpraHU3MEHHBIH, MONyJISIUUOHHO-BUA0BOIA, AKOCH CTEMHBIN
(6buoreonienornueckuii), O6mocdepusiii. Ilpormeccrl, mpoucxomsue B KUBBIX
cuctemax. OCHOBHBIC MPHU3HAKU >KMBOTrO. JKW3HB Kak (opma CyIIecTBOBaHUS

MaTepuu

1.3

Metonsl Ouonormdeckoil Hayku. HaOmromeHue, u3MepeHHe, SKCIIEPUMEHT,
cucTeMaTth3alus, MeTaaHanu3. lIoHsaTHEe O 3aBUCMMOW W HE3aBHUCHUMOU
nepeMmeHHoi. [lnanupoBanue skcnepuMmenta. [locTaHOBKa M MpoBEpKa THIIOTES.
HyneBast rumote3a. Ilonstre BBIOOpKM W €€ JmocTOBepHOCTh. Pa3dpoc B
Oouonornueckux JaHHbIX. OIlEHKa JTOCTOBEPHOCTH MOJIyYE€HHBIX pPe3yJbTaTOB.
IIpnunHBl UCKaKEHUs Pe3yJIbTaTOB JKclepuMeHTa. IIoHATHE CTaTUCTHYECKOIO

TECTA

Knerka xak Ononorndeckast cucreMa

2.1

Knerka — cTpykTypHO-QyHKIIMOHAJIbHAS €IMHULIA KUBOro. Mcropus OTKPHITHS
kiaerku. Paborer P. I'yka, A. JleBenryka. Kierounas teopust (T. LlBann, M.
Hneiinen, P. BupxoB). OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOM KJIETOUHOM TEOpHUH.
MeTo1bl MOJICKYJIIPHOM M KJIETOYHOM OMOJIOTMU: MUKPOCKOIHUS, XpomaTorpadus,
anekTpodopes, METOJI MEUYEHBIX aTOMOB, muddepeHnmanbHoe

L[eHTpI/I(I)YI‘I/IPOBaHI/IC, KYJIbTUBUPOBAHUC KIICTOK

2.2

XUMHUYECKUU COCTaB KIETKH. Makpo-, MUKPO- U yJIbTPaMHUKpPO3JIeMeHThl. Bona u

e€ poJib KaK pacTBOPUTENS, peareHTa, ydacTue B CTPYKTYpHPOBAaHUU KJIETKH,




TETIOPETYISAU. MuHepaibHbIE BelleCTBa KIETKH, MX OHOJIOTMYecKask poJb.
Posb KaTHOHOB M @aHHOHOB B KJIETKE.

buonornyeckue monaumepsl. belkn. AMHMHOKHCIOTHBIM  COCTaB  OCIKOB.
Crpyktypsl OenkoBoit Mousekynbl. llepBuuHas cTpykTypa Oenka, HMenTHAHAS
CBs3b. BTopuuHas, TpeTUuHas, YETBEPTHUHAs CTPYKTypbl. JleHaTyparus.
CgoiictBa OenkoB. Knaccudukanus 6enxoB. buonorudeckne GyHKIUU OEIKOB.
VYraeBonsl. MoHOcaxapuabl, Iucaxapuibl, OJUrocaxapuibl U MOJUCAXapUIbL.
O6mmii mmaH cTpoeHWS U (PU3UKO-XUMHUYECKHE CBOHCTBA  yIJIE€BOOB.
buonorunyeckne GpyHKIMM yrieBo0B.

Jlumuaer. TmapodunsHO-TUApOPOOHBIE cBOlicTBA. Kiaccudukanus TummaoB.
Tpurnmunepuasl, GocomuIbl, BOCKH, CTepoHabl. buonorndeckne GQyHKIIHMH
munuoB. OO1me cBoiicTBa OMOJOrHYECKUX MEMOPAaH — TEKy4ecTh, CIOCOOHOCTh
K CaMO03aMbIKaHHIO, TIOJTyTTPOHUIIAEMOCTb.

Hyxneunnoseie kuciorsl. JJHK u PHK. CrtpoeHune HYKIEHHOBBIX KHCIOT.
Hyxneotuasl. [Tpunnun xomminementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JAHK — nBoitnas cnmpans. Mecronaxoxaenue u ononornueckue Gpynkmun JJHK.
Bunel PHK. ®yukuun PHK B knetke.

Crpoenue wmonekyasl AT®. Makpospruueckue cBsizu B wmosekyiae ATO.
buonornueckue pynkiun AT®. BoccTaHOBICHHBIC TIEPEHOCUYHKH, X PYHKIIUH B
kierke. CexkBennpoBanue JTHK.

CrpykrypHas Ouonorus: OMoXUMHYEecKHe M OuodU3MUecKne WCCIeIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKY

2.3

Tunel  kiIeTok: dykapuoTHueckas U INpokapuoTudeckas. CTPYKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

CrpoeHue mpokapuoTHUeCKOl kieTku. KierouHas cTeHKa OakTepwili W apXeu.
OcobeHHOCTH CTpOeHHsI TeTepoTpodHOW W aBTOTPO(PHOH MPOKAPHOTHIECKUX
KJIETOK. MecCTO 1 poJib IPOKapuoT B OMOLIEHO3aX.

CrtpoeHne W (yHKIMOHMPOBAHUE JYKApHOTHUECKOW KieTkH. I[lnmasmaTtuyeckas
meMmOpaHa (mnazManemma). CTpykTypa mia3mMaTudeckoil memOpaHsbl. TpaHcrnopT
BEIIECTB 4epe3 IIJIa3MaTH4ecKyro MeMmOpaHy: maccuBHbId  (mauddysus,
obneruénnas nuddysus), aKTUBHBIA (MEPBUYHBIA M BTOPUYHBIA aKTHUBHBIN
tpancropt). [lonynponumaemocts MeMOpanbl. Pab®oTa HaTpuii-kamaneBoro
Hacoca. DHJOLMTO3: MUHOUMUTO3, (arounuto3. Dk3omuTo3. KierouHnas cTeHKa.
CtpykTypa U QYHKIMH KICTOYHON CTCHKH PacTEHHH, rpruOOB.

Hwutonnasma. Iutozonb. IluTockener. [IBwkeHue uutoriasmbl. OpraHou bl
kiaeTku. OgHOMEeMOpaHHbIE OpraHOMAbl KJETKH: JHIOMJIa3MaTHYecKass CeTb
(BIIC), ammapar I'oabaxu, TU30COMBI, UX cTpoeHue U (yHKIUU. B3aumocBs3b
OJTHOMEMOpPaHHBIX OPraHouJI0B KiIEeTKU. CTpoeHHe TpaHyJSIPHOIO PETHKYIyMa.

Cunte3 pactBOpuMBIX OenkoB. CuHTE3 KIETOYHBIX MeMOpaH. [mankuit




(arpanymapHblid) 3HIOMIA3MAaTHYECKUi peTuKyiayM. CekperopHas (QyHKIHS
annapara ['onbaxu. TpaHcrnopT BeniecTB B KIeTKe. Bakyoim pacTUTENbHBIX
kierok. Knerounslii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOU bl KIIETKH: MUTOXOHAPUH, MIJIACTH/IBI.

Crpoenne u (yHKIMHM MUTOXOHIpUK W mnactunl. [lepBuuHbBIe, BTOPHYHBIE U
CIIOKHBIE  TIACTHABI  (OTOCHHTE3MPYIOIIMX  JYKApHOT.  XJOPOIUIACTHI,
XPOMOIUIACTBI, TJEHKOIIACTHI BBICIIUX PACTEHUH.

HememOpanubie opranounbl kinetku CtpoeHne W (QYHKIIUM HeMeMOpaHHBIX
OpraHouJIOB KJIeTKU. Pubocombl. MukpoduinaMeHTbl. MBIIIEYHBIE KIIETKH.
Muxkporpy6ouku. Kietounwni mnentp. CTpoeHHe W JBWKEHHE KTYTHKOB H
pecHruek. MUKpoTpyOOUKH IUTOIUTa3MBblL. L{eHTpros.

SAnpo. OGonouka sApa, XpOMaTHH, KapuoIUIa3Ma, SAPBIMIKH, UX CTPOCHUE U
¢yukuuu. SnepHbiii OenkoBbli MaTpukc. IIpocTpaHCTBEHHOE pacioyiokKeHHE
xpomocoM B uHTepPazHoM siape. benku xpomaTuHa — THCTOHBI.

Knerounble BrimoueHusi. CpaBHHUTEIbHAA XapaKTEPUCTHUKA KIETOK 3YKapUOT

(pacTuUTENnBHOM, )KUBOTHOM, TPUOHOMN)

2.4

AccUMWIALUSA U AUCCUMUIISIIMS — JBE CTOPOHBI Merabonmu3Mma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(MHBIN U TeTepOTpOoHBIA. YUacThe KUCIOPOJa B OOMEHHBIX
mporeccax. JHepreTMueckoe oOecreueHue KIeTKu: mnpespamieHne ATO B
oOMeHHBIX Tporeccax. DepMEeHTATUBHBIA XapakTep peakluid KIECTOUYHOTO
MeTabomu3ma. DepMEeHTH, WX CTPOCHHE, CBOWCTBA M MEXaHHW3M JCHCTBUS.
Kodepmentsl. Otnuunst ¢epMEeHTOB OT HEOPraHUYECKUX KaTanu3aTopoB. bemku -
aKTUBATOpPhl M OEIKU-MHTHOUTOPHL. 3aBUCHUMOCTH CKOPOCTH (hepMEHTAaTHBHBIX
peaKIuii OT pa3IMIHbBIX (PaKTOPOB.

IlepBUuHBIl CHUHTE3 OpraHUYECKHUX BellecTB B Kierke. PotocuHTre3. Ponb
XJIOpOnJIacToB B mpouecce ¢orocuHTe3a. CBeroBas W TeMHOBas (ha3bl
[IponykTuBHOCTH (poTOCHMHTE3a. BiusHue pasiauuHbIX (PaKTOPOB Ha CKOPOCTH
(orocuHTe3a. 3HaUeHUE POTOCHHTE3A.

XemocuHTe3. PazHooOpasue opraHu3MOB-XeMOCHHTETUKOB: HUTPUDULIUPYIOLIUE
OakTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOAHBIE OakTepuu. 3HAUYCHUE
XEMOCHUHTE3a.

Anas’poOHble opraHu3Mbl. Bunabl Opoxenus. I[IponykTel OpokeHUs U UX
UCIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHBIE MHKPOOPraHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYyAMTE M 0OJIC3HEH.

AspoOHbIE OpraHu3Mbl. DTanbl 3HEpreTuyeckoro odMeHa. IloaroroBuTenbHBIN
aTan. ['muKonm3 — 6eCKUCIOPOAHOE paCIIeTIEHUE TITI0KO3bI.

buonornyeckoe OKHCIIEHUE, WM KIETOYHOE JbIXaHWe. Ponb MUTOXOHIApHUH B
npolieccax OMO0JI0TUYECKOro OKHCIIEHUS. [Muknuueckue peakiuu.

OxucnurensHoe (ochopunuponanue. [IpeumyiectBa aspodHOro myTH oOMeHa




BEIIeCTB Iepes aHadpOoOHBIM. D¢ (HEKTUBHOCTH SHEPreTUUECKOro 0OMeHa

2.5

Peakuun wmatpuyHoro cunresa. [IpMHIMI KOMIUIEMEHTAapHOCTH B PpEAKLUAX
MaTpUYHOI0 cuHTe3a. Peanu3anus HacieacTBeHHON nHGopManuu. ['eHeTnueckuit
Koz, ero cpoicrBa. Tpanckpunuus — marpuudblii cuHTe3 PHK. IlpuHinummnst
TPaHCKPUIIIUU: KOMILJIEMEHTAPHOCTh, aHTUIAPAUIEIbHOCTh, ACUMMETPUYHOCTb.
Tpancnauusa u e€ sranbl. Yuactue TpaHcnopTHbix PHK B Onocunrese Genka.
VYcnoBust OmocuHTe3a Oenka. KoampoBanue amuHOKMCIOT. Poims pubGocoMm B
OuocuHTe3e Oenka.

Opranuzanus reHoMa y IpoKapHoT U dYKapuoT. Perynsius akTHUBHOCTH T€HOB Y
npokapuoT. ['unore3a onepona (®. XKakobd, XK. Mano). Perynsuus oOMeHHBIX
nporeccoB B kieTke. Knerounslii romeocras.

Bupycbl — HekseTouHble (OpPMBI KU3HU U oOnMraTHele napasutsl. CTpoeHHue
IPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHbie 3a0oneBanusi denoBeka, >kuBoTHbIX, pactenuid. CIIN]], COVID-19,

CoOMaJIbHBIC U MCAUIITMHCKHUC HpO6J’IeMH

2.6

Knerounsiii 1ukn, ero mnepuoasl u perymsnus. MHTtepdasa u  MuTo3.
OcobeHHOCTH MpoLIEcCOB, MpoTeKaroumx B uHTepdasze. Ilogroroska KiIeTku K
nenenuto.  Ilpecunterndeckuii  (MOCTMUTOTUYECKUH), CHHTETHYECKHUH U
MOCTCUHTETUYECKUH (MPEMUTOTUYECKHI) TepHOAbl HHTEP(DA3HI.

Marpuunbiii cuntre3 JIHK — perumkanus. [Mpunmuner permkanuu  JIHK:
KOMIUIEMEHTAPHOCTh, TMOJYKOHCEPBAaTUBHBIM CHHTE3, aAHTUIIAPAIIIECIBHOCTb.
Mexanusm pennukanuu JTHK. Xpomocomsl. CTtpoenue xpomocom. Tenomepsl U
TejaoMepaza. XPOMOCOMHBIM HA0Op KJICTKH — KapuoTUI. JIUTUIOWIHBIA W
rarionIHeI  Habopel XpomocoM. ['omosnoruunbie XpomocoMbl. [lojoBbie
XPOMOCOMBI.

Jenenne xietkn — muTo3. CTaiuu MUTO3a U NMPOUCXOASALIME B HUX MPOIECCHI.
Tuner muto3a. KaprokuHe3 M IUTOKMHE3. buonornueckoe 3HaueHUE MHTO3a.
Perynsmus MuToTHYECKOrO IUKIa KieTkH. [Iporpammupyemas kiaeTouHasi rudens
— amomnTos3.

(DYHKL[I/IOHaJ'H)HaH T'CHOMHKA

OpFaHI/I3M Kak OMojiornyeckas CHCTeEMa

3.1

OHOKIIETOYHEIE, KOJIOHHAJIbHBIE, MHOT OKJICTOYHBIE OpraHu3Mbl 174
MHOTI'OTKQHEBBIE OPraHU3MBbl.

®dopMbl  pa3MHOXKEHHSI OpPraHU3MOB: Oecrosioe (BKJItOYas BEreTaTuBHOE) U
noysioBoe. Buapl  0Gecrnojoro  pasMHOXEHHUS: IOYKOBaHUE, CIOPYJISAIUS,
(parMeHTaIMs, KJIOHHPOBAHUE.

[TonoBoe pasmuoxenue. [lonoBbie KieTKH, Uiu rameTsl. Meito3. Ctanuu meiosa.

IToBenenune xpomocom B Meioze. Kpoccunroep. buonornueckuii cMbIcl Meio3a




Y TI0JIOBOT O mpouecca. Meiio3 1 ero Mecto B )KM3HEHHOM LIUKJIE OPraHU3MOB.
IIpenzaponpiiieBoe pa3zButve. ['ameroreHe3 y >KMBOTHBIX. [l0JOBBIE KeJe3bl.
OOpa3zoBanue W pa3BUTHE TOJOBBIX KIeTOK. CrepMaToreHe3 U OOTEHE3.
Crpoenue moJOBBIX KieTOK. OMI0OJOTBOPEHHE M 3MOPHOHATBHOE pPa3BUTHE
XKHUBOTHBIX. CIIOCOOBI OIJIOIOTBOPEHHSI: Hapy)KHOe, BHyTpeHHee. [lapTeHorenes.
WunuBunyansHoe pasButue opraHu3MoB (oHToreHe3). Cragum sMOpHOreHesa
KUBOTHBIX (Ha mpumepe Jarymkn). Ipodnenue. Tumnbl gpodaenns. OcoObeHHOCTH
IpoOJieHus MIICKOMUTAIONIMX. 3apObIIIeBble JIMCTKH (TacTpyssius). 3akiaaka
OpraHoB W TKaHEW W3 3apOJbIIIEBBIX JHCTKOB. B3auMHOe BiHsHHE 4YacTeid
pa3BHBalOIerocss 3apojblmia (SMOpUOHANbHAS HWHAYKIUSA). 3akiajka IJIaHa
CTPOEHUSI JKMBOTHOTO KaK pe3yiabTaT HepapXUUeCKUX B3aMMOACUCTBUN T'E€HOB.
Brnusaue Ha SMOpHOHAIBHOE pAa3BUTHE pPa3IUYHBIX (PAKTOPOB OKpYyKaromien
Cpenbl.

Poct n pa3zsutue xxuBotHbIX. [locTamOpuonaneHelii nepuos. Ilpamoe u Henpsamoe
pazBute. Pa3Butue ¢ meramopdo3oM y OECMO3BOHOYHBIX W TIO3BOHOYHBIX
KUBOTHBIX. buonornuyeckoe 3HaueHHE MNPSAMOIO M HEHNPSIMOrO pa3BUTHS, UX
pacrpocTpaHeHue B Ipupojae. THIbl pocTa >KUBOTHBIX. DakTOphl peryJsiuu
pocTta JKMBOTHBIX M uenoBeka. Craguu MOCTAIMOPUOHAIBHOIO Pa3BUTUSA Y
YKUBOTHBIX M uenoBeka. [lepnonsl oHTOreHe3a yenoBeka.

Pa3smHo)keHne W pasButue pacteHumit. ['amerodputr u cmopodur. Meiio3 B
KU3HEHHOM IMKJie pacrteHuid. OOpa3oBaHue crop B Ipolecce Menosa.
lametorene3 y pacrenuil. OIJIOJOTBOPEHHE W  pa3BUTHE PACTUTEIbHBIX
opranu3moB. JIBoifHOE OIUIOOTBOPEHHUE y IIBETKOBBIX pacTeHuil. OOpa3oBaHue n

pa3BUTHE CEMEHU. MeXaHNU3MBbI PEryJIsiui OHTOr€He3a Y PACTCHUM U )KUBOTHBIX

3.2

Ucropust crTaHOBIEHHS U pa3BUTUS TEHETHUKM Kak Hayku. OCHOBHBIC
TEHETUYECKUE TOHSATUS M CUMBOJBI. ['OMOJIOTMYHBIE XPOMOCOMBI, AJUICIIbHBIE
TEHbI, aJbTEPHATHUBHBIC NPU3HAKHA, JTOMHHAHTHBIA M PELECCUBHBIA NpPU3HAK,
FOMO3UI0Ta, TETEPO3UTrOTa, YUCTas JIMHUA, TUOPHABI, TEHOTHUI, (EHOTHII.
OcHOBHBIE ~ METOABI TCHETHKU: THOPUIOJIOTHYECKUH,  LUTOJIOTUYECKUH,

MOJ'IeKy.]'IﬂpHO'FeHeTI/I‘IeCKI/Iﬁ

3.3

Monorubpunnoe ckpemuBanue. [lepBbiii 3akoH MeHaens — 3aK0H e11H000pa3us
rubpuioB nepBoro nokojeHus. [IpaBuno pomuHUpoBaHus. Bropoil 3akoH
Menpaenss — 3akOH pacllelsIeHUs MpU3HAKoB. LluTonorudeckue OCHOBBI
MOHOTHOPUHOrO cKpeumBaHus. ['unoreza 4MCTOTH raMer.

AHammsupymomiee ckpeunBanue. [IpoMeXyTOUHBIM XapakTep HacaeqOBaHUS.
Pacmiennenue npu3HakoB Ipy HENOJHOM JOMUHUPOBAHUH.

Jurubpugnoe ckpeumBanue. Tpetuil 3akoH MeHnens — 3aKOH HE3aBUCUMOTO

HacCJICAOBaHHUA IIPU3HAKOB. I_[I/ITOJIOFI/I‘-IGCKI/IG OCHOBBI I[I/IFI/I6pI/IIIHOFO




CKpEIlMBaHUSI.

CuerieHHoe HacjienoBanue mnpu3HakoB. Paborer T. Moprana. CriemieHHoe
HacJIe0BaHUE TI'E€HOB, HApPYIIEHHWE CIEIUICHHS MEXKIy TeHamMu. XPOMOCOMHas
TEOpHs HACIIEICTBEHHOCTH.

l'eneruka mona. XpOMOCOMHBI MEXaHU3M ONpEdeNieHUs MoJjla. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIi U reTeporameTHbIi moj. I'eHeTndeckas
CTPYKTypa TMOJOBBIX XpoMocoM. HacnegoBaHwe NTPU3HAKOB, CHEIMJIEHHBIX C
TIOJIOM.

['enotun kak menoctHas cucreMa. [lmeldorponus — MHOXKECTBEHHOE JACHCTBHUE
refa. MHOXXECTBEHHBIN ajjienn3M. Bi3amMopaelcTBHe HeallIeIbHBIX T'€HOB.

Kommnem CHTApHOCTD. Onmucras. HOJ’II/IMepI/Iﬂ

3.4

B3anmogpeiictBue reHoTuna u cpesl npu GopMupoBaHuM GpeHotuna. M3sMeHunBoCcTh
npu3HakoB. KauecTBeHHblE M KOJMYECTBEHHBIE NPU3HAKUA. BHUabl M3MEHYMBOCTH:
HEHAaCJIEeICTBEHHAs U HACJIECTBEHHAS.

MoudukaimonHass ~ U3MEHYMBOCTb.  Pomb  cpembl B (OPMUPOBAHUU
MoauuKkaroHHON n3MeHunBocTH. HopMa peakiwiy mpusHaka. BapuanoHHbIH psjg
u BapuanvoHHas kpuBas (B. MHWoranncen). CgoiictBa Moau(UKaIMOHHOM
M3MEHYUBOCTH.

T'enotummueckas n3MeHYNBOCTE. CBOMCTBA T'€HOTHIINYECKOM U3MEHUNBOCTH. BUIbI
TEeHOTUITMYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MYy TallMOHHASI.

KomOuHaTBHAsT W3MEHUYMBOCTh. Mei03 U TOJOBOM TMpOIEeCC — OCHOBA
KOMOWHATHBHON M3MEHUYUBOCTH. POJh KOMOMHATHBHOW M3MEHYMBOCTH B CO3JIaHUH
TeHETUYECKOro pa3Hoo0pasys B Mpesenax OHOro BUIA.

MyTanmoHHass U3MEHYMBOCTb. BUbI MyTalMil: FTEHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W MHIYLUUPOBAHHBIE MYyTallMU. SAepHBIE U IMUTOMIA3MATUYECKHE
myTarmu. CoMaTu4ecKue U moJjoBbie MyTauuu. [IpuunHbl BOSHUKHOBEHUS MYyTaLUi.
MytareHsl W HMX BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAalMOHHOTO
npoiiecca. 3aKOH TOMOJIOrMYECKUX PSAOB B HacaeACTBeHHOM n3menunBoctu (H.U.

BaBI/IJIOB). BHeﬂﬂepHaﬂ HU3MCECHYUBOCTDh U HACJIICACTBCHHOCTD

3.5

Kapuotun denoBeka. MexayHapoaHass nporpaMma HCCIEIOBAHUS TE€HOMA
yenoBeka. MeToapl  M3YyYEHHMST TE€HETHMKH  4YEJIOBEKAa: I'EHEaTOrMYEeCKHid,
OJIM3HEIOBBIH, IUTOrCHCTUYCCKH, MOIMYJISUUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKU. CoBpemMeHHOe onpeneseHne TCHOTHIIA:
MOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIBIO
[Ml1P-anamu3a. HacnenmcrBeHHble  3a0oiieBaHMsS ~ YCIIOBEKAa. [ GHHBIE W
XPOMOCOMHBIE 0omne3Hu YEeJIOBEKA. bone3nn c HAaCJIEACTBEHHON
MPEPACTIONIOKEHHOCTRIO0. 3HAYCHUE MEIUIIMHCKON T€HETHUKU B MPEIOTBPAIICHUN

U JICYEHNH T€HETHYECKHUX 3a001eBaHni yeoBeKka. CTBOJOBLIE KIETKH




3.6

JlomecTukanus u cenekius. 3apoxaeHue CeNeKIUM U JoMecTukanuu. Yuenue H.H.
BaBunoBa o 1meHTpax MPOMCXOXKACHUS U MHOTrooOpasvs KyJIbTYPHBIX pPacTEHUM.
Ponb cenexnyu B cO3/jlaHUU COPTOB PACTEHMI U MOPOJ KUBOTHBIX. CopT, mopoja,
TaMM. 3aKOH T'OMOJIOTHUYECKHX PSJIOB B HacleJACTBEHHOM u3MeHunBocT H.U.
BasuiioBa, ero 3HaueHHE 1151 CEJICKIIMOHHON paOOTHI.

MeTtonsl ceneKuMoHHOW paboThl. MCKyCCTBEHHBI OTOOp: MAacCCOBBIA U
WHIUBUTyaIbHBIN. OTanel KOMOMHAIIMOHHON CCEIICKIINH. Ucnritanue
MPOU3BOAMUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OIEHKHU
(eHoTHIIAa TOTOMCTBA U OTOOP MO FeHOTUNY ¢ moMolbio ananu3a JJHK.
VckycCTBEHHBIN MyTareHe3 Kak MeTOJ CeJIEKIIMOHHOW pa0oThl. PamnannonHbIi 1
XUMUYECKU MyTareHe3 KakK WMCTOYHHUK MYTalluid y KYyJbTYpHBIX GopM
opranu3MoB. lcrnonbs30BaHHE TEHOMHOIO pPENAKTHPOBAHUS M  METOJIOB
pexomOuHaHTHBIX JIHK 1151 monydeHus ncxoqHoro MaTepuana sl CEJIEKLUH.
[lonyuenne mnommuonnoB. BHyTpuBumoBas rubpuausanus. biuskoponacrBeHHoOe
CKpelIMBaHue, WM UHOpUAMHT. HepoicTBEHHOE CKpEIIMBaHWE, WM ayTOPWIWHT.
I'erepo3uc u ero npuumnsl. Mcnonbs3oBanue rerepo3uca B cenekumu. OTaanéHHas
ruOpuamzanms. [Ipeogonenne Oecrumogusi MEKBUAOBBIX THOpUAOB. JlocThxeHUs

CEJIEKUIMH PACTEHUM U JKUBOTHBIX

3.7

OObeKTHI, UCHOIb3YyEMbIE B OMOTEXHOJOT M, — KJIETOUYHbIE U TKaHEBbIE KYJIbTYPBI,
MHUKPOOPraHHU3Mbl, HUX XapakKTepucTuka. TpaguuuoHHas  OUOTEXHOJOTUS:
xje0oneyeHne,  MOMy4YeHHE  KHCJIOMOJIOYHBIX  HPOAYKTOB,  BHHOJENHE.
Muxkpobuonornyeckuii cuHTe3. OOBEKTH MHKPOOHMOJOTMUECKUX TEXHOJIOIHM.
[TpousBoncTBO  Oenka, aMUHOKHMCIOT W BUTaMHUHOB.  VcKyccTBEeHHOE
OILUIONOTBOpEHUE. PEKOHCTpYKIMS SIMIEKICTOK M KIOHMPOBAHUE JKMBOTHBIX.
Merton TpaHCIUTAHTALMHU €epP KIIETOK.

XpoMOCOMHass M TEHHas UHXeHepus. VCKyCCTBEHHBI CHHTE3 TI€Ha H
KoHCTpyupoBanue pekomOuHantHbix JIHK. JlocTmkeHus u mepCcreKTUBBI
XpOMOCOMHONM M T€HHOM HHXKeHepuHu. MeauuuHcKkue OHOTEXHOJIOTHH.

Hcnoap30Banme CTBOJOBEIX KIIETOK

Cucrema 1 MHOT000pa3ne OpraHu4ecKoro Mupa

4.1

buonornyeckoe  pasHooOpasue  opranu3moB.  CoBpeMeHHas  cHCTeMa
oprannyeckoro wmupa. I[IpuHIMNBI Kiaccupukauud opraHu3MoB. (OCHOBHBIC
CUCTEMaTHU4ECKUE I'PYIIIbI OPraHU3MOB.

Oc00EHHOCTH CTPOCHHUSI U KU3HENEATCIbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakrepun, apxen, OIHOKJIETOYHBIC TPUOBI, OJIHOKIETOUYHBIC BOJOPOCIH, IPyTHE
npotucThl. KoloHnanpHbIe Opranu3Mel. J[BIKeHHE OJHOKIECTOYHBIX OPraHU3MOB:
amEéOonIHOE, )KTYyTUKOBOE, PECHUYHOE. 3allllUTa y OJHOKJIETOYHBIX OPraHHU3MOB.

Pa3I[pa)KI/IMOCTI) Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucer




4.2

MHoroxkjaeTouHbie pacTeHus. B3auMocBs3b yacTeil MHOTOKJIETOYHOT O OpraHu3Ma.
TkaHu, opranbl U CHUCTEMBl OPraHOB MHOTOKJIETOYHOrO opraHusma. Opranusm
Kak eauHoe 1enoe. TkaHu pacreHuil. Tunbl pacTUTENbHBIX TKaHEW:
oOpa3oBareibHas, IOKPOBHAs, IPOBOJAINAS, OCHOBHAs, MCXaHHYECKas.

OcobenHocT cTpoeHus, QYHKIIUN U PACIOIOKEHHS TKaHEeH B OpraHax pacTeHui

4.3

BereraTuBHbIE U reHepaTUBHbIE OpraHbl pacTeHud. DyHKIMU OPraHoOB U CHCTEM
opraHoB. Kapkac pacrenuii. /[Bu»keHrne MHOIOKJIETOYHBIX PACTEHUN: TPOIIU3MBI U
Hactuu. Iloryomenue BOXBI, YIVIEKUCIOIO Ta3a M MHUHEpAJbHBIX BELIECTB
pacteHusMu. [Ipixanue pactenuil. uddysus razoB uepe3 NOBEPXHOCTh KIIETKH.
TpancnopTHble cHCTEMBl pacTeHMH. Beinenenue y pacteHuid. 3amurta Yy
MHOI'OKJIETOUHBbIX pacTeHui. Kyrtukyna. CpencrBa macCMBHOW M XUMHYECKOU
3anThl. DUTOHIUIBI.

PaznpaxxuMocTh M perymiauus y OpraHu3MoB. PazapakmMocTb U peryssuus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocrtoBrbIe BemiecTBa U HX 3HAaUCHHUE

4.5

MHOrokneTouHble  KMBOTHbIE. B3auMOCBSI3b  4acTeid  MHOTOKJIETOYHOIO
opranu3Ma. TkaHu, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm Kak enuHoe menoe. I'omeocras. TkaHU )KMBOTHBIX U 4YesIOBEKA. THIIbI
JKUBOTHBIX TKaHEH: »MNUTENualibHas, COCAMHUTEJIbHAs, MbIIIEYHAs, HEpPBHAs.
OcoOeHHOCTH CTpPOCHHMs, (YHKIMA M PACIOJOXKEHUS TKaHEed B OpraHax

JKHBOTHBIX 1 YCJIOBCKA

4.6

Oprasnbl U CUCTEMBI OPraHOB KMBOTHBIX. DYHKIIMK OpPraHOB M CUCTEM OPraHOB.
Omnopa Tena opraHu3moB. CKeneTbl OAHOKIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyHbIi1 1 BHyTpeHHHH ckeneT. CTpoe€HHE M TUIBl COCIUHEHUS
KOCTEH.

JIBM>KEHHME MHOTOKJICTOYHBIX JKMBOTHBIX. IluTaHme KuBOTHHIX. IlmTanue
MO3BOHOYHBIX KUBOTHBIX. J[pixaHue kuBoTHBIX. KoxkHoe nbixanue. XKabepHoe u
JIETOYHOE JIbIXaHUE.

JlpIxaHue TO03BOHOYHBIX >KMBOTHBIX. ODBOJIOIMOHHOE YCIOKHEHUE CTPOCHUS
JNErKuX MO3BOHOYHBIX JKMBOTHBIX. J[pIXaTeapbHas cHCTeMa 4elloBeka. MexaHu3M
BEHTWISIMU JIETKUX y TNTHIl M MJCKONUTAIOMMX. TpaHCIOpPT BEIIECTB Y
opraHu3MoB. TpaHCHOPT BEIIECTB Yy KUBOTHbIX. KpoBeHOcHas cuctema u e€
opranbl.  KpoBeHocHas CHCTEMa  ITO3BOHOYHBLIX  KHBOTHBIX. Kpyru
KPOBOOOpAIIEHUS. DBOJIIOIIMOHHBIE  YCIOKHCHHS CTPOCHHS  KPOBEHOCHOMH
CHUCTEMbl TMO3BOHOYHBIX JKMBOTHBIX. BhlneneHue y opranu3moB. Beijgenenue y
KUBOTHBIX. COKpaTuTenbHble Bakyosd. Opransl BoliesieHHus. CBsA3b OJOCTH TeEla
C KPOBEHOCHOM W BBIICIUTEIbHOW CHCTEMaMH. BbleiaeHne y MO03BOHOYHBIX
JKUBOTHBIX. 3alldTa y MHOTOKJIETOYHBIX JKMBOTHBIX. I[lOKpOBBI M UX

IPOU3BOAHBIE.




PazapaxuMocTh 1 peryssiius y opraHu3moB. Pa3apakuMocTh y OJTHOKIIETOYHBIX
opranu3MoB. Takcucel. Pa3gpakuMocTe U peryisiius y MHOI'OKJIETOYHBIX
pacteHuil. PocToBbie BelIECTBA U UX 3HAUCHUE.

HepBHas cucrema u pedrekTopHas peryisuus Y MHOTOKJIETOYHBIX >KUBOTHBIX.
HepBHast cuctema u e€ otaensl. DBONOIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOU
CHUCTEMBI Y )KUBOTHBIX.

Pa3zpaborka anroputmMoB U mporpamMMm Uit 3@PexTHBHON (HYHKIMOHAIBLHON
AHHOTAILIMKU T€HOMOB, TPAHCKPUIITOMOB, MIPOTEOMOB, MeTaboJIOMOB

MHUKpPOOPraHu3MoB, paCTeHI/Iﬁ, JKUBOTHBIX N YCITIOBCKa

OpraHusM 4esnoBeKa 1 €ro 3/10pOBbe

5.1

OpraHbl 1 CUCTEMBI OpPraHoB 4esioBeka. OTAenbl roJIOBHOI'O MO3ra I03BOHOYHbIX
KUBOTHBIX. Peduekc u pednexropHas nyra. be3ycioBHble U yCIOBHBIE
pednexcsl. I'ymopanbHas perymsiuust M SHIOKPUHHAs CHUCTEMa >KUBOTHBIX U
yesoBeka. JKene3sl SJHIOKPUHHOM CHCTEMBI M UX T'OPMOHBI. J[elicTBHE TOPMOHOB.
B3aumocBsi3p HepBHOM M SHAOKPUHHOM cucreM. [unoranamo-runodusapHas

cuctema. Pednekc u pedaexropnas nyra. bezycioBHbie U yCIOBHBIE peIICKCHI

5.2

3ammra opranuzma ot OoJnesHer. IMmmyHHas cuctema yenoBeka. KieTouHbIil u
FYMOpajbHBIH HMMYHUTET. BpoxkaEHHBIN, NpUOOpPETEHHBIH crenupuuecKuit
umMmyHuter. Teopust KJOHanbHO-celeKTHUBHOro umMMmyHutera (I1.Dpmux,
®.M.bepuer, C.ToneraBa). BocnamuTenbHble OTBEThl OpranusmoB. Poub

BPOXKJIEHHOTO UMMYHHUTETA B Pa3BUTUU CHUCTEMHBIX 32a00JI€BaHMIMA

5.3

Kposenocnast cucrtema u e€ opranbl. Cep/lie, KPOBEHOCHBIE COCYIIbI U KpPOBb.

Kpyru kpoBoob6parenus. Pabora cepama u e€ perynsmus

5.4

Jlpixanue uenoseka. Jnud@ysus razos uepes3 NOBEPXHOCTh KIETKU. [[pIxaTenbHast
cucTemMa d4enoBeka. JlpIXxaTenbHash IOBEPXHOCTb. Peryisinus — IbIXaHwus.

JlprxatenpHbIE 00HEMBI

5.5

[TumeBapuTenbHas cuctemMa 4YennoBeka. OTaensl NUIIEBAPUTEIbHOIO TPAKTA.
[InmeBapuTensHple  Kene3bl.  BHYTPUIIONIOCTHOE M BHYTPUKJIETOYHOE

MUIICBapCHUE

5.6

[TokpoBel M ux mnpousBogHble. Opranbl BbiaeneHus. [louku. CtpoeHue u
¢byHkuronupoBanue HehpoHa. OUIbTpaIMs, CEKpelnus U 00paTHOE BCACHIBAHUE

KaK MEXaHHU3Mbl pabOThl OpraHoB BhljiesieHUs. OOpa3oBaHUE MOYH Y YEJIOBEKa

5.7

I[BI/I)KGHI/IC yeJloBeKa: MbllleyHas cucrema. CKeJleTHBIE MbIIIOBI U HUX pa60Ta.

CtpoeHue 1 TUTTbI COSTMHEHUS KOCTEeH

Teopus sBomonuu. Pa3BuTHe )xu3HU Ha 3emiie

6.1

OpomounonHas Tteopuss Y. JlapBuna. Ilpeanocbulki  BO3HMKHOBEHUS

napsuHu3Ma. JKusHp u HayuHas gesatenbHocTh Y. /lapBuHa.




JBwxymue cuiibl 3BoMonMU BUAOB no Y. JlapBuHy (BBICOKAasi MHTEHCUBHOCTb
pa3MHOXKEHUSI OpPraHU3MOB, HACJEJCTBEHHAas HW3MEHYMBOCTH, OopbOa 3a
CYILIECTBOBAHME, €CTECTBCHHBINH U UCKYCCTBEHHBIH OTOOD).

Odopmnenne cuntetnueckor teopuu sBomonnu (CTD). HelitpanbHas Teopus
sBomonuu. CoBpeMeHHas HBOJIIOIIMOHHAS OMONIOTHSA. 3HAYCHHE IBOJIOLMOHHON

TEOpUH B POPMHUPOBAHUY €CTECTBEHHO-HAYYHON KapTHHBI MUPa

6.2

[Tomynsiumst kak syeMeHTapHas eauHuna 3BoJtoluu. COBPEMEHHBIE METOJbI
OLIEHKH TE€HETUYECKOr0 pPa3sHOOoOpa3us M CTPYKTypbl nomyisinuil. M3meHeHue
reHo(oHJ1a TOMYJSALMHA KaK 3JIEMEHTapHOE HBOJIIOLIMOHHOE SIBIIEHHE. 3aKOH
reHeTudeckoro pasHosecus J[xx. Xapau, B. BaitnGepra.

OnemeHTapHble  (akTOpbl (ABMXKYIIME CHUJIBI) OSBOJIOHMUH. MyTaluOHHBIHI
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHoB — ciydailHble
HEHANpaBJCHHbIE HW3MEHEHUs 4YacToT ayjened B momymsiuusx. Oddekt
OCHOBATEJISI. Murpauuu. N3onsuus HOMYJIALNN: reorpaduyeckas
(mpocTpaHCcTBeHHAs), OMonoruyeckas (pernpoaIyKTUBHAS).

EcTecTBeHHBIII 0TOOp — HampaBisiommi — ¢gaktop 3Boonud. Dopmsl
€CTeCTBEHHOr0 0TOOpa: JBWXKYIIUH, CTaOWIM3HPYIOLIUHA, pa3pbhIBAIOLIHA
(nu3pyntuBHbIi). [TosoBoii 0TOOP.

[Ipucrioco01eHHOCT, ~ OpPraHW3MOB ~ KaK  pe3yjbTaT  MHUKPO3BOJIOLHUU.
BosHukHOBeHue  mpucnocobiieHuid y  opraHu3MoB.  ApoMopdo3bl U
uavoaaantauuu. [Ipumepsl npucnocoOiaeHuit y opraHu3zMoB. OTHOCUTENBHOCTD
IPUCIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u CcTpykTypa. Bumoobpa3oBaHue Kak pe3yJbTaT
MHUKpO3BOMIONMU. M30msius — KiIo4yeBod ¢axkTop BHaooOpasoBanus. Ilytm u
CIIOCOOBI BH1000pa30BaHMUS: aJUIoNATPUYECKOE (reorpaduueckoe),
CUMIIATPUYECKOE  (DKOJIOTMYECKOE),  «MTHOBEHHOE»  (IOJIMILTIONAN3AIINS,
rubpuau3aius). JJmMTebHOCTh HBOTIOIMOHHBIX MPOIECCOB.

MexaHn3Mbl GOpMUPOBAHUS OHOJIOIMUECKOro pa3Hoo0pasus.

Ponp 3BOMIOIIMOHHOI OHONOrMM B pa3pabOTKe HayYHBIX METOIOB COXPaHEHUS
6unopasHooOpasusa. MUKpPOIBOIIONUS M KOIBOJIOIUS Mapa3sUTOB U UX XO35EB.
MexaHu3Mbl pOpMUPOBaHUST YCTOMUMBOCTA K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI

Cc Hel

6.3

MeTtonpl u3ydeHuss makposBomonuu. IlaneoHTonsornueckue MeTolbl M3y4YEHHUS
sBomonuu. [lepexoausie GopMbl U puUIOreHeTHYECKHE Psiibl OPraHu3MOB.
Bbuoreorpapuueckue meronbl nuzyueHus sBomonnn. CpaBHeHue (Gaopsl U GayHbl
MaTepUKOB U OCTpOBOB. bruoreorpaduueckue odbnactu 3emman. Bunsi-sHaeMuxu u
PEJUKTHI.

9M6pI/IOHOFI/I‘{€CKI/IC u CpaBHI/ITeJIBHO-MOp(bOHOFI/ILIeCKI/Ie METOAbl H3YUCHUA




3BOMOIMU. ['eHeTMueckne MeXaHU3Mbl SBOJIOLMU OHTOr€HE3a U IOSBJICHUSA
SBOJIIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHbIE W  aHAJIOTUYHbIE  OpPTraHBbI.
PynumenTtapusle  opranbl M aTtaBU3Mbl.  MOJEKYJISIpHO-T€HETHYECKHE,
OMOXMMUYECKHEe U  MaTeMaTH4YeCKHEe  METOAbl  HM3yYEHUS  SBOJIOIUU.
I'omonornynbie reHbl. COBpeMEHHBIE METOIBI MOCTPOCHUS (UIIOTCHETUYECKUX
JIEPEBLEB.

XpOMOCOMHBIE€ MYTallUH U 3BOJIOLIMS TEHOMOB.

OO6mme 3aKOHOMEpHOCTH (IMpaBWia) 3BOMIONMH. HeoOpaTUMOCTh 3SBONIOIUH.

A}IaHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 3BOJIFOITMHN

6.4

Hayunbple rumore3sl NpPOMCXOXKAEHUA JKM3HM Ha 3emne. AOuoreHes u
naHcrnepmus. JloHayuHble IPECTaBIEHUS O 3aPOXKICHUU KU3HU (KPEALMOHU3M).
['unoTe3a MOCTOSHHOrO CaMO3apOXKIEHUS KU3HU U €€ ONPOBEPKEHUE OIbITAMU
®. Pemgu, JI. Cnamnanumanu, JI. Ilactepa. IlpoucxoxaeHue KU3HU U
acTpOoOHOJIOTHS.

OcHoBHBIE 3Tanbl HeopraHudeckoil sBosonuu. IlnanerapHast (reosioruueckas)
9BOMIONMA. XHMMHUYECKas OHBOMIOIMSA. AOHOTeHHBII CHUHTE3 OpraHMYecKHX
BeniecTB U3 Heopranwdeckux. Onbir C. Mumnepa u I'. FOpu. O6pazoBanue
noimMepoB U3 MoHoMmepoB. KoanepBatHas runorte3a AWM. OmapuHa, rumoresa
neppuyHoro OynboHa Jk. XomjeiliHa, reneruueckas rumoresa ['. Mémnepa.
Pu6osumer (T. Yek) u rumoreza «mupa PHK» VY. I'mnGepra. @opmupoBanue
MeMOpaH ¥ BO3HUKHOBEHUE IPOTOKJIETKHU.

Hcrtopus 3emsmn u MeTonsl €€ m3ydeHus. VIckormaeMble OpraHM4ecKHe OCTaTKU.
['eoxpononorust u e€ meronpl. OTHOCHTENbHAsT U AOCOMIOTHAS T'€OXPOHOJIOTHS.
I'eoxpoHonoruyeckas 1mkasa: 30HbI, Apbl, IEPHUOADI, STIOXH.

HauanpHele 3Tanel opraHndeckor »Bosmonuu. [losBieHMe U HBOMIONUSA IEPBBIX
KJIETOK. OBoIonus Merabonu3ma. BO3HUKHOBEHHME NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIUIEHKH KaK aHaJIor IEePBBIX Ha 3eMJIe COOOLIECTB.
CrpomaTtonuTsl. IIpokaproThl U 3yKapHuOTHI.

[Ipoucxoxnenue 3ykapuoT (CUMOMOreHe3). DBOJIOLHMOHHOE IPOUCXOXKCHHUE
BUpycoB. IIponcxoxneHne MHOIOKJIETOYHBIX OpPraHU3MOB. Bo03HUKHOBeHHE
OCHOBHBIX I'PYII MHOIOKJIETOYHBIX OPIraHU3MOB.

OcHOBHbIE 3Tanbl 3BOJIIOLUUHU BbICIIMX pacTeHuil. OCHOBHbIE apoMOp(O3bI
pactenuii. Bwixon pacreHuit Ha cymry. llosiBieHue CHOpOBBIX pACTEHUNA U
3aBoeBaHue MMM cymu. CeMmeHHble pacTeHMs. [IpoMcXokaeHHE LBETKOBBIX
pacTeHuil.

OcCHOBHBIE 3Tambl HBOMIOLMU KUBOTHOrO Mmupa. OCHOBHbIE apoMoOpdo3bl
KHUBOTHBIX. Benpckas ¢ayna. KemOpuiickuii B3pbIB — MOSBIEHHE COBPEMEHHBIX
tunoB. IlepBbie xopaoBbIe KUBOTHBIE. JKH3HD B BOJIE. DBOJIIOLNS TO3BOHOYHBIX.

[Tpoucxoxnenue ampubuii u pentunuii. [IporcxoxaeHne MIICKOMUTAMONIUX H




ntun. [IpuHiun kmoueBoro apomopdosa. OcBoeHue O€CO3BOHOYHBIMH U
MO3BOHOYHBIMU )KUBOTHBIMU CYIIIH.

Pa3Butue xu3Hu Ha 3emiie IO 3paM U IepuoJaM: apXxeu, MpoTepo30i, Najaeo30u,
Me3030i, KaifHO30i. OOImas XapaKTepuCTHKa KJIUMaTa U Te0JIOTHYECKUX
nporeccoB. [TosiBIeHNE U pacBET XapaKTepHBIX OPraHU3MOB. YTieoOpa3zoBaHue:
€ro YCJIOBHUS U BIMSIHHE Ha Ta30BbIi cOCTaB aTMOC(hEepHI.

MaccoBbie BBIMUPAHUSI — SKOJOTMYECKHE KPHU3HMCHI Mponuioro. IIlpuunHbl n
CJIEICTBUSI MAacCOBBIX BbIMUpaHHU. COBpPEMEHHBIH KOJIOTHYECKUN KPHU3HC, €ro

oco0eHHOCTH

6.5

Paznenst m 3amaunm anTpomosnoruu. Metoael aHTponosiorud. CTaHOBICHHE
IPEACTABJIECHUN O IPOUCXOXKAECHNU YenoBeKa. COBpeMEHHbIE HayUHbIE TEOPUU.
CX0acTBO ueoBeKa C KUBOTHBIMU. CHCTEMATHYECKOE IOJIOKEHHE YEeJIOBEKaA.
CBuzerenbcrBa  CXOACTBA  4YEJIOBEKA € JKUBOTHBIMU:  CPABHUTENIBHO-
Mopdomoruueckue, AMOPHOJIOTHYECKHU E, (hbU3H0JIOr 0-0MOXUMHYECKHE,
nosejeHueckue. OTaMuus 4el0BeKa OT KUBOTHBIX. [IpAMOX0KIeHNE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOH CUTHAJIbHON
CHCTEMBI.

JBuxyme cuibl ((pakTophl) aHTPONOreHe3a: OMOJOrMYECKHE, COLUAIbHbIE.
CootHomieHue OMOIOrMYECKUX U COLMATIBHBIX (PaKTOPOB B AaHTPOIIOI'€HE3E.
OcCHOBHBIE CTaJIMM aHTPONIOT€HE3a. ABCTPATIONUTEKH — IBYHOTHE MPEIKH JFOJCH.
YenoBek  yMemnblid, IEepBbIE M3rOTOBJIECHHUA Opyaud Tpyna. Yemosek
NPSIMOXOMSIIIIMA M TIEPBBIA BBIXOJ JrOAeH 3a mpenensl Adpuxu. Yemosek
reiienbOeprekuii — oOUMi MpeaoK HeaHJepTalbCKOTrO 4YeloBeKa M 4esloBeKa
pa3zyMHOro. YenoBek HEaHAEPTAJIbCKUM KakK BHUJ JIOJAEH XOJOAHOIO KJIMMAaTa.
UYenoBek pasyMHBI COBPEMEHHOI'O THUIIA, JICHMCOBCKHN 4YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 3a mpezenamMu AQppuku.

OBOMIOLMST COBPEMEHHOIO 4YeJoBeKa. EcTecTBEHHBIH O0TOOp B IOMYJIALUAX
yenoBeka. MyTanmoHHbIM npouecc u noaumopdusM. IlonynsuuoHHbIE BOJHBI,
npeii reno, murpanus U «3(p@exT ocHoBaTeN» B MOMYJALUAX COBPEMEHHOIO
4eJI0BEKa.

Yenoseueckue pacel. IloHatue o pace. bonbumime pacbl:  €BpoONEOUAHAs
(eBpasmiickas),  aBCTpajo-HerpouaHas  (9KBaToOpHaibHas),  MOHIOJOHUAHAs
(a3maTcko-aMepuKaHCKas). BpeMs M myTH pacceleHus 4elloBeKa IO IUIAHETE.
EnunctBo  uyenoBeueckux pac. HayyHas  HecCOCTOATENBHOCTb — pacu3Ma.
[Ipucnoco6IeHHOCTh 4YeNoBEKa K pa3HBIM YCIOBUSAM OKPY)KAIOIIEH Cpelbl.
Bnusaue reorpaduueckoit cpensl u apelida TeHOB Ha MOpP(OIOTHI0 U

(Gu3n0IIOrHI0 YelloBeKa

DKOCHCTEMBI M TPUCYILHE UM 3aKOHOMEPH OCTH




7.1

Paznenst v 3a7aun skomoruu. CBsi3b 3KOJOTHMU C IPYTUMHU HAyKaMHu.
Meronpl 3kosiorud. [lojeBble HaOMIOAEHUSA. ODKCIEPUMEHTBHI B 3KOJIOTHU:
NPUPOJIHbIE W JlabopaTopHble. MojenrMpoBaHHE B JKOJOTUM. MOHHUTOPUHT

OKpYXKarollel cpebl: JOKaJbHbIM, PErMOHAIBHBIN U IJ100abHbIH

7.2

Okonoruueckue (akTopbl M 3aKOHOMepHOCTH ux peiictBus. Kiaccudukamms
9KOJIOTUYECKUX (aKkTOpoB: aOHOTHUECKHe, OUOTHYECKHE, aHTPOIOrEeHHBIE.
OOmme 3aKOHOMEPHOCTH JeHCTBUSL dSKoJormueckux (aktopos. IIpaBuio
muHumyMa (K. Hlnpenrens, FO. JIubux). TonepanTtHOCTb. DBpHOMOHTHBIE U
CTEHOOMOHTHBIE OPraHU3MBI.

Abunotndeckue ¢axTopsl. CBeT Kak 3Koioruyeckuii ¢axrop. JleifictBue pasHbIx
YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHu3Mbl. OKOJOIMYECKHE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOIIEHUIO K cBeTy. CHUrHajbHas poJib CBETa.
DoTonepuon3m.

Temneparypa kak »dKojorudeckuii ¢aktop. JleiicTBue TemiepaTypbl Ha
opranusmsbl. [1oiiknaoTepMHBIE 1 TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTaHU3MBI.

Brnaxxnocte kak akosorumdeckuii  ¢akrop. I[IpucnocoOneHuMs pacTeHHH K
MOJJIEpXKAaHUI0 BOAHOro Oananca. Kmaccudukanus pacTeHHil MO OTHOIICHHIO K
Bojie. [Ipucrioco0aeHnst KUBOTHBIX K U3MEHEHHIO BOJHOI'O PEKUMA.

Cpenbl o0OuTaHMsI OpraHuM3MOB: BOJHAas, Ha3eMHO-BO3]yIlIHAas, ITOYBEHHas,
riyOMHHAs ~ MOJANOYBEHHAs, BHyTpUOpraHu3MeHHas. DU3UKO-XUMHUYECKHE
0COOGHHOCTH cpel oOuTaHus opraHu3MoB. IlpucrocoGieHuss OpraHusmMoB K
YKU3HU B Pa3HbIX cpelax.

buonornueckue putMmbl. BHemHne u BHyTpeHHUE pUTMbl. CyTOYHBIE U TOAUYHBIE
put™Mbl. [IprcnocobieHHOCTh OpraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIOBMM
KU3HU.

Xuznennsle popmbl opranu3moB. [lonaTue o xuszHeHHOW (opme. XKuzHeHHBIE
(opMBl pacTeHMii: J1epeBbsl, KYCTApPHUKH, KyCTAPHUYKH, MHOIOJIETHHE TpaBBbl,
OJIHOJIETHHE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: THAPOOHUOHTHI, T€OOHOHTHI,
a’poOuOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue QaxTopsl. Buabl OMOTHYECKMX B3aUMOJEHCTBUI: KOHKYPEHIIHS,
XHUITHUYECTBO, cUMOMO03 U ero ¢opmsl. IlapasuTtusm, koomepamus, MyTyaausM,
KOMM EHCaJIU3M (KBapTHPAHTCTBO, HaxJIeOHUYECTBO). Herpodpuueckue
B3auMopelcTBus  (Tomudeckue, ¢opuueckue, (adpuueckue). 3HayeHHE
OMOTHYECKUX B3aMMOJCHCTBUI [ CYIIECTBOBAaHUS OpPraHU3MOB B cpele

obutanus. [IpyHINI KOHKYPEHTHOTO HCKITIOUEHUS

7.3

DKOJIOrMuecKrne XapakTepucTuku mnonyndauuu. [lomynsnus kak Ouosoruueckas

cucreMa. Poilb HEOTHOPOTHOCTH Cpebl, GU3NIECKUX OapbepoB U OCOOCHHOCTEH




OWOJOrMK BUIOB B JOPMUPOBAHUU TPOCTPAHCTBEHHON CTPYKTYPBI MOITYJISAILINAMN.
OcHOBHBIEC TMOKa3aTeau MOMYJSAIMU: YHUCICHHOCTh, MJIOTHOCTh, BO3pAaCTHAs H
MOJOBasi CTPYKTYypa, POXKIAEMOCTb, IMPHUPOCT, TEMI POCTa, CMEPTHOCTh,
MUTpAIHUSL.

Dxonoruyeckas CTpykrypa mnonyisuuud. OIeHKa YHCIEHHOCTH MOIYJISLHH.
JvHamuka nonyisnuu U €€ peryisuus. bUOTHYeCKHi NMOTEHUMAI IOIYJISLUY.
MopenupoBanue OWHAMUKU Tonyysauuu. KpuBeie pocTa  YHUCIEHHOCTH
nonyysiiuu. KpuBble BbDKMBaHUS. Perynsiius 4uMCIEHHOCTH TONYJISIIUNA: POJb
(bakTOpOB, 3aBUCAIIMX M HE B3aBUCAINIMX OT TUIOTHOCTH. OKOJOTHYECKUE
crpateruu BuaoB (r- u K-crparerun).

[TorsiTie 00 »dKoJOTMYECKOW HUmIEe Buga. MecrooOutanue. MHoOroMepHas
Mojenb 3konorndyeckor Humm Jlx.M. XaTtumHcoHa. Pa3sMepsl 3KOIOrAYECKOM
Huy. [ToreHunanbHas U peaau30BaHHAS HULIM.

Bun kak cucrema nonyisinuid. Apeansl BUIOB. BHIBI M HX JKU3HCHHBIC
CTpaTeruu. 3aKOHOMEPHOCTH  TOBEIECHHS W MHUIPAlM  KUBOTHBIX.

Bbrnonornueckne nHBa3zuNn YYKEPOAHBIX BUOB

7.4

CoobmiectBa opranu3MoB. buorneno3 u ero crpykrypa. CBs3um Mex1y
opraHm3MamMu B OwWoIleHO3e. DJKocucTeMa Kak OTKpbiTas cucrema (A.JDx.
Tencnu). dyHKUMOHANBHBIE OJIOKM OPraHU3MOB B 3KOCHCTEME: IMPOIYLIEHTHI,
KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoBHU. Tpoduueckue Lenu U CETH.
Abuornueckue Onoku skocucteM. [louBbl M Wbl B 3kocucremax. Kpyrosopor
BELIECTB U IOTOK SHEPTHH B SKOCHCTEME.

OcHOBHBIE TIOKa3aTeNM 3KOCUCTEMBI. buomacca n mpoayknuss. DKOJIOrH4ECKHe
UPaMUJbl YUCEI, 0MOMAcChl U DHEPrUU.

HampaBneHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cykueccuu. [lepBuunble n
BTOPUYHBIE CYKLIECCUM M WX NPUYUHBI. AHTPOIOIE€HHBIE BO3ACHCTBHA Ha
cykueccuu. KimmmakcHoe coobiectBo. buopaznoobpasue u 1nojiHora KpyroBopora
BEIIIECTB — OCHOBA YCTOWYMBOCTH COOOILIECTB.

IIpupongHele 3KOCHCTEMBI. AHTPOIIOIE€HHBIE 3KOCUCTEMBIL. ATrPOIKOCHCTEMA.
Arpouenos. Pa3nuuus Mexay aHTpONOr€HHBIMU U TPUPOJHBIMHU 3KOCUCTEMaMU.
Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOosKkocucTeM. ['opockas dopa u
(ayna. CuHaHTpOMM3aIUs TOpOACKo (ayHbl. buonornueckoe u Xo3siCTBEHHOE
3HaUEHHE arpod’KOCHUCTEM MU ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHUS
OCHOBHBIX B3aUMOJIEICTBUI OPraHU3MOB B 3KOCUCTEMAX.

IlepeHoc SHEPrUU U BEIIECTB MEXKIAY CMEKHBIMU SKOCHCTEMaMU. Y CTOWUYHBOCTD
OPraHU3MOB, IMONYJSAIMM W SKOCUCTEM B YCIOBUAX €CTECTBEHHBIX U

AHTPOMNOT€HHBIX BO3/IEHCTBHI

7.5

buochepa — obOmennanerapHas o0oyiouka 3eMiM, THAE CYIIECTBYET WM




cymecTtBoBasia >ku3Hb. Yuenue B.JM. Bepnauckoro o Owuochepe. Obnactu
ouocdepsnl u e€ cocras. XKuBoe BemecTBo Onocdepsl ¥ ero QyHKIHUH.
3aKOHOMEpPHOCTU cyllecTBOoBaHUS Ouocdepbl. OcobeHHocTH Ouochepsl Kak
rI00aIbHOM ~ dKOcHMCTeMBbl.  J[MHaMu4eckoe  paBHOBecme B Omocdepe.
KpyroBopotsl BemiecTB M OuOreoxuMuueckue UUKIBI (yriaepoja, asoTa).
PutMuyHOCTSH sIBIIeHUI B Onocdepe.

3oHansHOCTH OMochepsnl. [lonstue o 6mome. OCHOBHBIE OMOMBI CYIIW: TYHJpAa,
XBOWHBIC Jieca, CMEIIAHHbIE M IIMPOKOJIMCTBEHHBIC Jieca, CTEMH, CaBaHHBHI,
NYCTBIHMA, TPOIMWYECKUE Jieca, BBICOKOTOphbs. Kimmar, pacTUTENbHBIA U
JKUBOTHBIA MUP OMOMOB CYIIIH.

Crpyktypa U (QYHKIHS KMBBIX CHUCTEM, OIICHKAa MX PECYPCHOrO MOTEHIHAIA U

ouocdepHbIX PyHKITUN

7.6

DKoNoruueckue Kpu3uchl U UX MpUYHHBL. Bo3aeiicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHHne BO3IyIIHON cpeabl. OXpaHa Bo3ayxa. 3arps3HeHue BOJHOM cpebl.
Oxpana BOIHBIX pecypcoB. Paspyiienue mouBsl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue kaumata.

AHTpONOreHHOE BO3ZCHCTBHE HA PACTUTENbHBIA M XUBOTHBI Mup. OxpaHa
pPacTUTENBHOTO W KUBOTHOrO Mupa. OCHOBHBIC MPHUHIUIIBI OXPaHbI MPUPOIHI.
Kpacubie xuHuru. Oco060 oxpansembie mnpupoansie Ttepputropuu (OOIIT).
Borannyeckue caapl ¥ 300J0TUYECKHUE TTAPKH.

OCHOBHBIC TPHUHIUIB YCTOWYUBOTO PA3BUTHS UYEIOBEYECTBA U IPUPOJIBI
PanmonanbHOe  MpPUPOIONONBb30BAHME M COXpPaHEHHE  OMOJOTHYECcKOro

pazHoobpazus 3eMin
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