


HOACHUTEJBHASA 3AIINCKA

[Iporpamma no yuebHOMY npeamMery «buonorus» (Ha yriyOJI€HHOM ypOBHE)
JUIsi OOy4EeHHsI HAa YPOBHE CpeHEro o0Iiero o0pa3oBaHMs COCTABIIEHA HA OCHOBE
PabGouass mporpamma mo Owojorud Ha 0a30BOM YpPOBHE CPETHEro OOIIETro
o0Opa3oBaHMsI COCTaBJIeHAa Ha OCHOBE (heaepanbHOi paboyeil mporpaMMBbl CpeTHEro
obmrero obpaszoBanust buonorust u mpukasa Ne 704 ot 09.10.2024 «O BHeceHUM
U3MEHEHHUI B HEKOTOPbIe NpuKka3bl MUHUCTEPCTBA NpocBemeHus Poccuiickoit
®enepanuu, Kacaomuecsi ¢QeaepajbHbIX 00pa3oBaTeJbHbIX MNPOrPamMMm
HAYAJIbHOTO 00mero o0pa3oBaHHMsl, OCHOBHOIO 00mero oOpa3oBaHUs U
cpeaHero oomero o0pa3oBaHus.

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O INIPEJMETA «BUOJIOT USD»
(yenybaénnniii yposens)

Cornacao nonoxenussm GI'OC COO npoduiibHble ydyeOHBIE NPEIMETHI,
u3ydyaeMble Ha YIIIyOJIEHHOM YypOBHE, SIBIIIOTCS crocoOom auddepeHimanuu
OoOy4eHHsI Ha YPOBHE CpEIHEro oOmiero oOpa3oBaHUS U TPU3BAHBI OOCCICUYUTH
MIPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOIIUM, CPEAHHM OOIIKUM, CpPEIHUM
npo¢eCCUOHAJIBHBIM U BBICIIMM 00pa3oBaHUEeM. B TO ke BpeMs Ka)KIblil U3 dTUX
y4€OHBIX TMPEAMETOB JOJDKEH OBbITh OPUEHTUPOBAH HA MPUOPUTETHOE pPELICHUE
o0pa30BaTeNbHBIX, BOCHUTATENBHBIX M PA3BUBAIOIIMX 3a7a4, CBA3AHHBIX C
npodopueHTaueii 00yJarImmuxcs U CTUMYJIUPOBAHUEM HHTEpeca K KOHKPETHOM
00JIacCTU HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEN, MEIUIIMHOM, SKOJIOTHEH,
MICUXOJIOTHUEH, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebHomy npeamety "buonorus" qaét npeacTaBiaeHue O HeH
U 3a7la4ax U3ydeHus yueOHoro npeameta «buonorus» Ha yriiyOJIEHHOM YpOBHE,
ompenensieT o0s3arenbHOe (MHBAPHAHTHOE) TIPEIMETHOE COJIepKaHUE, €ro
CTPYKTYPUpPOBAaHHME TIO pa3ieliaM M TeMaM, paclpeielieHde Mo Kiaccawm,
PEKOMEHJIyeT TMOCIEA0BaTENIbHOCTh M3YyYEHHUS YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpoliecca,
BO3PACTHBIX 0COOCHHOCTEH o0ydaromumxcs. B mporpamme mo Ononoruu peann3oBaH
MIPUHITUT PEEMCTBEHHOCTH C M3y4YCHHEM OMOJIOTHH Ha YPOBHE OCHOBHOTO O0IIIETO
oOpa3zoBaHus, Onarojaps dYeMmMy [MpOCMATpUBAETCS  HANpPaBICHHOCTh  Ha
MOCJIEAyIONIee pa3BUTUE OWOJOTMYECKUX 3HAHWM, OpPHUEHTHPOBAHHBIX Ha
dbopMUpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  HKOJIOTHYECKOTO
MBIIIICHUS, TIPEJCTABICHUH O 3I0pPOBOM 00pa3e )KU3HU, Ha BOCITUTAHUE OEPEKHOTO
OTHOUIEHUS K OKpYXalolllel MpUpoIHOH cpene. B mporpamme 1o 6MOIOTUN TaKxkKe
MOKa3aHbl BO3MOKHOCTH yueOHOro nmnpeamera «buonorus» B peanuzanuu
tpedoBanuit ®I'OC COO Kk mIaHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U



MIPEAMETHBIM pe3yJIbTaTaM 00y4ueHus v B POPMHUPOBAHUN OCHOBHBIX BUOB y4eOHO-
MO3HABATEIILHON JIEATEILHOCTH, OOYYAIOMIMXCS TI0 OCBOCHHIO COJACPIKAHUS
OMOJIOTMYECKOT0 00pa30BaHUs HA YPOBHE CPEAHETO 0011Iero 00pa3oBaHus.

VYuebnsiii npeamMer «buonorus» Ha ypoBHE cpeHEero obmiero oopasoBaHUs
3aBepiaeT OUOIOrnYecKoe 00pa3oBaHMUE B IIIKOJIE U OPUEHTUPOBAH Ha pacIlIMpeHue
U yriyOJieHne 3HaHWH, 00yJaroIIUXCs O JKUBOW MPHUPOJIE, OCHOBAX MOJIEKYJISIPHON
Y KJIETOYHOU OMOJIOTUU, SMOPUOTIOTUH U OMOJIOTUH Pa3BUTHSI, TEHETUKH, CEJICKIUU,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YYSHUS U DKOJIOTHH.

N3yyenue ydeOHOro mnpeamera «buosnorus» Ha YriayOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIMUXCA K MOCIHEAYIOMIEMY IMOTyYEHUIO
Ononornyeckoro  oOpa3oBaHMsl B By3ax M OpraHu3alusX  CpPEIHEro
npodeccuonansHoro oopa3zoBanus. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHWUW, TOJYYEHHBIX TPU  H3YYEHUH  OOyUYaIOIIMMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX Pa3/eioB OMOJIOTMM HAa YPOBHE OCHOBHOTO
oOmero obpazoBanus, B 10—11 knaccax 3Tu 3HaHUA TOJY4YarOT pa3BuTHe. Tak,
pacIIpeHbl W YIUIyOJeHBl OWOJOTHYECKHE 3HAHUS O PACTCHUSX, JKUBOTHBIX,
rpubax, OakTepwsiX, OpraHW3ME 4YeJIOBEKa, OOMMUX 3aKOHOMEPHOCTSX KHU3HH,
JIOTIOJTHUTEIHHO BKJIFOYEHBI OMOJIOTMYECKUE CBEJICHUS TTPUKIIATHOTO U MOMCKOBOTO
XapakTepa, KOTOPble MOXKHO HCIIOIh30BaTh KaK OPUEHTHUPHI JJISi MOCIETYIOIIETO
BbIOOpa mipodeccur. Bo3MokHA Takke HHTErpamusi OMOJOTMUECKHUX 3HAHUU C
COOTBETCTBYIOIIUMH 3HAHUSIMH, TIOJYYCHHBIMUA OOYYAIOIIUMHUCS TIPH H3YYCHHUH
bu3UKK, XUMUH, Teorpadyu 1 MaTEMaTHKH.

Crpykrypa mporpaMMmbl 10 ydeOHOMY mnipeametry '"buonorus" ortpaxaer
CUCTEMHO-YPOBHEBBIM ¥ DBOJIOIHMOHHBIA TOAXOAbl K HW3YYEHHUIO OHOJIOTHH.
CorylacHO UM, W3yJarOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JIJIST JKUBBIX
CHCTEM Pa3HOTO YPOBHS OpTaHU3AIMH, BOJIIOIMK OPTraHUIECKOTO MUpa Ha 3eMile,
COXpaHEHUs OMOJIOTHYECKOTO pa3HooOpasus miuaHeThl. Tak, B 10 kmacce u3ydaroTcs
OCHOBBI MOJICKYJISIPHOM M KIIETOYHOW OHWOJOTUM, IMOPUOJOTHH W OHOJIOTUH
pPa3BUTHS, TCHETUKA M CEJICKINHU, OMOTEXHOJOTUHW M CHHTETHYCCKON OMOJIOTHH,
aKTyaIM3UPYIOTCS 3HAHUSA, OOYy4aromuxcs 1Mo OOTaHWKE, 300JI0THH, aHATOMUH,
¢busmnonornn yenoBeka. B 11 kimacce M3ydaroTCsl SBONIOIMOHHOE YYCHHUE, OCHOBBI
HKOJIOTUU U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
OOyJarOIIIMMHUCST OMOJIOTHYCCKUX TCOPUI M 3aKOHOB, WJICH, IPUHITUIIOB U TIPaBUJI,
JeXKAalllUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUH O
CTPOEHUH, MHOTOOOpa3MM W OCOOCHHOCTSX KJIETKH, OpraHW3Ma, IOIMYJISIUH,
OWOIIEH03a, YKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JTOCTHUKEHUSIX, COBPEMEHHBIX
WCCJICIOBAHMSIX B OMOJIOTHH, TPUKIATHBIX ACTIEKTaX OMOJOTUYECKHUX 3HAHUU. [[ms
pa3BUTHS U TOJJEpPKAHUSA HMHTEpeca, OOyd4aroluxcsi K OHMOJOTrMU Hapsay co



3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOTO MaTepuaia B COACPKaHUU MPOrpaMMbl
no OMOJIOTHH TMPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS
TOW WJIK MHOHM 00J1aCTH OMOJIOTHH, BKJIAI0M OT€UECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B PEIICHHE BAXKHEUIIUX OMOJOTUYECKUX U IKOJIOTMUECKHUX MPOOIIEM.

[enp uzyuenus yueOHoro npeamera «buonorus» Ha yriry0JIEHHOM YpOBHE —
OBNAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCII0JIb30BaTh ATU 3HaHUS B (POPMHUPOBAHUM MHTEpeca K ONpenenéHHoi o0macTu
npodecCHOHANbHON JIeATEIbHOCTH, CBSI3aHHOM C OMOJIOrHel, Wi K BBIOOPY
y4e0HOT0 3aBeIeHUs I IPOJOJIKEHHSI OMOJIOTHYECKOr0 00pa30BaHusl.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yrayOJn€éHHOM ypOBHE 00€CTIEUMBAETCS PEHIEHUEM CIEIYIOLIUX 3a70a4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHUENIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJIALHMS, BUA, OMOT€OLEeH03, Onocdepa); 0 BBLAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEI0BAHUSAX B OMOJIOTUH;

O3HAaKOMJIEHUE OOYyYarolmMXcsi C METOJaMU TO3HAHMSI KUBOW MPHUPOJBIL:
UCCJIEIOBATENIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJICTOYHOM OMOJIOTHH, SMOPUOJIOTHH U OMOJIOTUH PA3BUTHS, TCHETUKH U CEJICKIINH,
OMOTEXHOJOTMM M CHHTETUYECKOW OWMOJIOTHH, MaJICOHTOJOTHH, 3SKOJIOTHH);
METOJJaMU CaMOCTOSTEIBLHOTO IPOBEJIEHUSI OMOJIOrMUECKUX MCCIEI0BaHUN B
naboparopud W B mOpupoae (HaOMIOJAeHHME, W3MEpPEHHE, OSKCICPHUMEHT,
MOJICTUPOBAHUE);

OBJIaJICHHE OOYyYarOIIMMUCS YMEHHSIMHU: CaMOCTOATEIbHO HAaXOAWTbh,
aHAJIM3UPOBATh M HCIIOJIB30BATh OMOJIOTMUYECKYI0 HH(OpPMAIMIO; TOJIb30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH M CHMBOJIMKOW; YCTAHABIMBATh CBA3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COLUAIbHO-3KOHOMUYECKMMH U  SKOJOTHUYECKUMHU
npo0jeMaMu 4YeJOBEYECTBA; OLICHUBATh IOCIEACTBUS CBOEH JEATEIbHOCTH 10
OTHOIIICHUIO K OKpPYXKaloIIelH NPUPOAHOM cpeae, COOCTBEHHOMY 370pPOBBIO U
3I0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npodriiakTHKA WHGEKITMOHHBIX 3a00J€BaHNM, MpaBUiia TTOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHBIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y 00YUAIOIIUXCS HHTEUIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B
IpolLlecCe 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITHSIMH U COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MpOOJIeMaMH, METOJ0JOrHuei



OMOJIOTMYECKOT0 HCCIEA0BAHUS, TPOBEACHHS SKCIIEPUMEHTAIBHBIX UCCIIEI0BaHUH,
peiieHus: OMOJIOTUYECKUX 3aj]]a4, MOJCIMPOBAHUSA OHUONOTHMYECKUX OOBEKTOB H
MPOIIECCOB;

BOCIIUTAHUE y 00YyYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
1EJIOM U K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
T€HETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTYphl IOBEICHHS B PUPO/IC; MHTETPAITUN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrue  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
PUPOOTIOIB30BaHUH (COOIOICHHE TIPABIII TIOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
IKOCHCTEM, OHOCQEpbI), COXPAHEHUU COOCTBEHHOIO 3I0pPOBbSi U 3J0POBBS
OKpY)Karolmux Jrojed  (coOmroneHuss Mep nporiakTuku — 3a00JieBaHUM,
oOecrnieueHrne O€30MacCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaIUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHWE€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
VHIMBUTyaJIbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIEH
MOCTIEAYIONEMY MPOPECCHOHATHPHOMY CaMOOIPEICICHNUI0, B COOTBETCTBUH C
WHIMBUTyaJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3yYE€HHE OUOJIOTMH Ha YIITyOJICHHOM
YPOBHE CpeIHETo 001ero oopasoanus, cocrarmsieT 204 vaca: B 10 kimacce — 102
yaca (3 gaca B Hepento), B 11 knacce — 102 vaca (3 yaca B HEZIENO).

Ot60p opraHu3aMOHHBIX (OPM, METOJOB U CPEACTB OOY4YEHHUS OMOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHElU(UKU €ro COJEp KaHWs W HalpaBIEHHOCTH Ha
OpOoAODKEHHE OHOJIOTMYECKOTOo 00pa3oBaHUsT B OpraHU3alUsAX CpPEIHEro
po¢heCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OOPATOPHBIX M TpakTUYecKux paboT. Takxke ydactue
OOy4JaroMMXCs B BBIMOJTHEHUH MPOEKTHBIX W YYEOHO-MCCIIEI0BATEIHCKUX PaboT,
TEMaTHKa KOTOPHIX OMPEACIISAETCS YIUTENIEM Ha OCHOBE HMEIOIINXCSI MaTePHAILHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOTHBIX YCIIOBHH.



COJEPXAHME OBYUYEHUA
10 KITIACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyJapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OnoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OuoJorur B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

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

Tabmuubl U cxembl: «CBSI3b OMOJIOTMM C JPYrUMU Haykammuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cuUCTEMBl Kak MpeaMerT u3ydyeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTh M YIOPSJIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTh, CaMOOpPTraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOH, YKOCHUCTEMHBIMN
(buoreoneHoTuyeckuit), OuochepHswiii. Ilporecchl, TPOUCXOIAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromue x’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3aIM, MeTaaHanu3. [lonaTue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumnoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ynbraroB. [IpUunMHBI UCKaXXEHUsA PE3YyJbTATOB JKcnepuMmeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmupt u cxembl: «OCHOBHBIE TMpPHU3HAKH KU3HW», «buonornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue: 1a0opatopHoe 000PYI0BAHUE JIJIsi TPOBEACHUS HAOIIOICHU,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB TpPH
W3YUYEHHH KUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMctopus pa3BUTHS METOAOB MUKPOCKOIIMM.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHUKPONpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuueckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe IEeHTPUGYTUPOBAHUE,
[111P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Boga u e€ poJib Kak pacTBOPUTEIIS, peareHTa, y4aCcTHUE B CTPYKTYPHUPOBAHUHU KIIETKH,
TEIUIOperyIsiuruu. MuHepanbHbIe BEIIECTBA KJIETKU, UX Ouojoruueckas posb. Posb
KaTMOHOB M aHUOHOB B KJIETKE.

Opranuyeckne BelleCTBAa KIETKA. buonormueckue mnoauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OeinkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YETBEPTUYHAS
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/ibl, AMCaXapuabl, OJIMTOCAXapU/Ibl U TOJIHCAXapU/IbI.
OOmuit  mnaH cTpoeHus ©  (UBMKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpl. M'mapodunsHO-THApOGOOHBIE cBOMicTBa. Kitaccudukanus Tunuaos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, CTepouabl. buonorudeckue ¢GyHKIUAU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapHoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cnimpans. MecroHaxoxaeHue u ouonornueckue Gpynkuun JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
Kietke. /[pyaue nykneosuompugocpamol (HTD). Cexkenuponanue [JHK. Memoowi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuOMoONekyl. Mooeruposanue
CmMpyKmypbol U QYHKYull OUOMONEKYN U Ux Komniekcos. KomnvromepHulil ouzatin u
opeaHudecKull cunmes 6UOMONIEKYl U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

[Toptperst: JI. [Tomunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, O©.
Conrep, C. [Ipy3unep.

Jnarpammel: «PacnpeneeHne XMuMAYECKUX SJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«PacripeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJICH.

Tabnuuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJeKysbl BOAbl», «BellectBa B cocTaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYNb», «CTpoeHHuE MOJEKYII
yrieBooB», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenne Mosnekyibl ATOy.

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCJIIKOB C MOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

JlaGopaTopHasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIJIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbl KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATIBHBIE 00Pa30BAHMSI KIIETKH.



CtpoeHune mpoKapuoOTUIECKOM KiIeTKu. KieTouHasi cTeHKa OakTepuil 1 apxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KileTKH. [TnazmaTuueckas
MeMOpana (Tutazmanemma). CTpykTypa mia3mMaTudeckoil MmemOpanbl. Tpancmopt
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: nmaccuBHbIN (Tuddy3usi, ooneraéHnas
mud¢ys3us), aKTUBHBIN (NMEPBUYHBIA W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Tonynponuiiaemocts MeMOpaHnbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIUTO3, (aronuto3. Jk301uTo3. Knertounas crenka. CTpykTypa U GyHKUIUU
KJIETOYHOW CTEHKHU pacTeHUM, rpu0oB.

[utomna3ma. [luto3one. Llutockener. [[Brmxenne nuroriazMel. OpraHoubl
KJeTkd. OTHOMEMOpaHHbIE OPTraHOM/IbI KIETKHU: dHAoIa3Marnueckas cetb (D11C),
anmapaT [olbkM, JM30COMBI, HUX CTpoeHMe M (QyHKkuuu. B3aumocBszb
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuil (arpanysisipHbIN ) SHAOIIA3MATHYECKUI PETUKYIIYM.
CekperopHast (yHkuus annapara ['onbixu. Moougukayus Oenxkos 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame I oavoocu. TpaHCTIOPT BEIIECTB B
KjeTke. Bakyonu pactutenbsHbIX KieTok. Kinerounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKH:  MHUTOXOHJPHH,  IJIACTHUBI.
Ilpoucxoorcoenue mumoxonopuui u niacmud. Cumouoeenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne U (QyHKIIMM MHUTOXOHIpuN u tuiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHbBIE MIIACTUABI OTOCUHTE3UPYIOIIUX 3YKAPHOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranouabl kieTku CTpoeHue M (PyHKIUMHM HeMeMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBIIEUHbIE  KIIETKH.
Axmumnogvle KOMNOHenmbl HeMmblueunblx Kiemok. MukpotpyOouku. KneTouHslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposanuvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGosnouka siipa, XpOMaTHH, KapHoILia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBIL. Jlunamuka s0epHol 00040YKU 6 Mmumose. HoepHviii
Mpaucnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTkm», «CTpoeHHe
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHUE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTEpUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnass padora «lccnegoBaHue IIa3MoONIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuyeckasi padora «/3yueHne IBUKEHHS IUTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

AcCUMUTISALINS U JTUCCUMUIISIITUS — JIBE CTOPOHBI MeTaboau3Ma. Tumnsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHME, CBOWCTBA W MEXaHWU3M JICHCTBUS.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPTraHMYECKUX KaTaJIu3aTOpoB. benku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcuceHHbIll U OKCcuceHHblll pomocunmes y baxmepuii. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuv
gdomocunmesa. llpogykTHBHOCTH PoTOCHHTE3a. BrusHue pa3andHbx PakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHUHTE3A.

XEeMOCHHTES. Pasnoo0Opasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpraHU3MBI. Oransl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbBIN dTaN. [ THMKOINM3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JbIXaHUE. POIb MUTOXOHIpUN B
nporeccax Ouojgoruueckoro okucnenus. Lluknnueckue peakuu. OKUCIUTENBHOE
dbochopunupoBanue. Iuepeus memoparnHo2o epaduernma npomonos. Cunmes ATD:



paboma npomonuot AT®-cunmaszwvl. [lpenmymiecTBa a’poOHOTO MyTH OOMEHa
BEIIECTB Mepe aHadpoOHbIM. D (HEKTUBHOCTH IHEPTETUYECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMen», «brocunTes
oenka», «Ctpoenue pepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOMPENapaToB.

JlabopaTtopHnasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuUMepe aMuIa3bl WK KaTaaasbl)y.

JlaGopaTtopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBennasi uHgopmanus 4 peaju3anus eé B KIeTKe

Peakuun mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKui
KOJ, €ro cBoucrTBa. TpaHckpunuusa — wmatpuunbli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUMNAPAUICTBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApHUOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. I'mmores3a
ornepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmvl 3KCHpeccul 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomoul 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupychl — HekieTouHble (hOPMBI KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axkmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHble 3a0051eBaHus YeI0BeKa, )KUBOTHBIX, pactenuii. CITN ], COVID-19,
COI[MAJIbHBIE U MEIUIIUHCKUE MPOOJIEMBI.

Buoungpopmamuxa: unmeepayus u aumaiuz oonvuux maccugos («bigdatay)
CMpYKmMypHuIX Ouoiocudeckux oannwvlx. Hanomexnonocuu 6 ouonozuu u meouyune.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza uw mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunreTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETUYECKUH (MPEMUTOTUUYECKUI) TIEPUOIbI UHTEP(DA3HI.

Martpuunbii cunres JIHK — pemmkanwmsa. [Ipuanuner pervmkanumn JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. CTpoeHue xpomocoM. Termomepsl u
TeoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne kieTku — Muto3. CTaiuu MUATO3a U TPOUCXOASAIINE B HUX MPOLIECCHI.
Tunsl Mmuto3a. KaprokuHes u HIMTOKMHE3. brogornueckoe 3HaueHue MUTO3a.

Perynsinus MUTOTHYECKOrO IMKIA KJIETKH. [IporpamMmmupyemasi KieTouHas
rudesb — arnomnTo3.

Kinerounoe sanpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «l{ugposas
KiemKka» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JemoHcTpanuu

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocomy, «Pemmkamusa JHK».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOPEILIKA JTyKa».

JlaGopaTropnass  padora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax».

JlaGopaTopHnasi pabota «HaGmroieHrie MUTO3a B KJIETKAX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

Oco0OEHHOCTH CTPOEHUS U JKU3HEACATEIIPHOCTH OTHOKIIETOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHBIC TPHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHE
poTucThl. KONOHMaIbHBIE OPraHU3MBI.



B3anMoCBA3p 4YacTE MHOTOKJIETOYHOrO OpraHu3ma. TKaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak euHoe ueioe. ['omeocras.

Tkanu pacteHuid. TUIIBI paCTUTENIbHBIX TKAHEW: 00pa3zoBaTeIbHAasl, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUUN U
PacCIIOIOKEHUA TKAaHEH B OPraHaX PacTEHUM.

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

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeaoBeKka. DyHKIMU OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pactenui. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUM cKesleT. CTpOEHUE U THTIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME00oUTHOE, KTYTUKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PACTEHUM:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauusmos. Iloronenre Boapl, yriaeKucioro raza i MUHEpaabHbIX
BelleCTB  pacTeHusmu.  [Iutanme  KuBOTHBIX.  BHyrpumosoctHoe u
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOrO TpakTa. [lumeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. Jprxanue >kuBoTHbIX. duddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe apixanue. JlpIxarenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MIIeKonUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4esioBeka. Cepaue,
KPOBEHOCHBIE COCyIbl U KpoBb. Kpyrum KpoBooOparieHus. OBOJIOLHUOHHBIC
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brinenenue y oprann3mos. Beigenenue y pacreHuil. BeizesieHue y )kMBOTHBIX.
CokpatutenbHble Bakyodau. Oprasbel BbiaenieHusd. PuiabTpanus, CceKpeuus u
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl PaOOTBHl OpraHoB BbiAeneHUs. CBs3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIICIMTENBHOM CHUCTEMaMu. Beiaenenue y



MMO3BOHOYHBIX JKUBOTHBIX U 4enoBeka. [louku. CTtpoenne n (HyHKIIMOHHPOBAHUE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OaKTepuil ¥ UCTHI MPOCTEHIIKX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3ammTa opranu3ama ot Ooje3Hed. IMmyHHas cucteMa uenoBeka. KietouHblii u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMYHHTET. Teopusi KiIoHalIbHO-celekTuBHOTO uMMyHuTeTra (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnaiutenbHble OTBETHI OPraHU3MOB. P0OJIb BpOXKIEHHOTO
MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JieBaHUN. MeXaHU3Mbl KJIETOYHOI0 U
ryMOPaJIbLHOI'0 HMMYHHUTETA. Paznuume MEKIY BPOKIEHHBIM
(HecnmenuuyeckuM) ¥ NPUOOPETEHHBIM (cnenMpUIECKHM) MMMYHHUTETOM.
IlonsitTuss 00 AKTHBHOM M MNACCHBHOM MMMYHHUTETe, A TaKKe BH/bI
HCKYCCTBEHHOT0 MMMYHHTETA (BAKIUHALIUA U Jie4eOHbIe CbIBOPOTKH)

PazgpaxxumocTte ¥ perysinus |y OpramusmoB. Paznpaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. Pa3apakuMoCTh U perynsuns y paCTEHUN.
PocToBbIe BelecTBa U X 3Ha4EHUE.

HepBHas cucrema u pediekTopHas peryisius y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIOUHOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTHENBI TOJIOBHOTO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Pediiekc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['ymopanbpHas peryisinus W 3HAOKPUHHAs CHUCTEMa XHUBOTHBIX U YEJIOBEKA.
JKenesbl 3HAOKPUHHON CUCTEMBI U KX TOPMOHBIL. J[eiicTBHUE TOPMOHOB. B3anmMoCBsI3b
HEPBHOU M SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JleMoHCTpauumn

[Toptper: U. 11. [1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIC
Bojopocimy», «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIxX», «TkaHu pacrenuit», «KopueBbie cuctembl»y, «CTpoeHue ctediisy,
«CTpoeHue JNHUCTOBOM IIACTUHKN», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEeKay,
«lInmeBapurenbHas cucrema», «KpoBeHOocHas cucrema», «/lpIxarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,
«BpraenurenbHas cucteMa», «IOHIOKpUHHAs cuctemayn, «CTpOEHUE MBIIILbDY,
«Ammynurer»,  «KuiieuynomonoctHele»y, «CxeMa  MUTaHUS  PACTECHUNY,
«KpoBEHOCHbIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHuEe HO0KIEeBOro uepBsi», «HepBHas
cuctema poio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema



npecMmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOMuX», «HepBHas cucrema yenoBekay, «Pediexcy.

OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIUU
HACEKOMBIX, UTIJIOKOXHUX, dUBBIE K3EMIUIIPbl KOMHATHBIX pacTeHUM, repdapuu
pacTeHUN pa3HbIX OT/AEJIOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opy0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia U OeJIKOB IMoJ AecTBUEM (epMEHTOB, 000pyAOBaHUE IS
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETTU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEN paCTCHUIN».

JlabopaTopHasi padora «/3yueHne TKaHEeW JKUBOTHBIX».

JlabopaTtopHasi padora «/3ydeHue opraHoB [IBETKOBOI'O PACTCHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosoBoe. Buael  0ecrnonoro  pa3MHOXKEHHUA:  [OYKOBAHHUE,  CHOPYIISALHS,
dbparmMeHTanus, KIOHHPOBAHUE.

[TonoBoe paszmHoxkeHue. IlomoBble KIIETKH, WM TrameThl. Meio3. Craauu
Mmeno3sa. [loBenenne xpomocoM B meno3e. Kpoccnarosep. buonornyeckuii cmpici
M€i03a M TIOJOBOro Tmpouecca. Meio3 M ero Mecto B KU3HEHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :KuBOTHbIX. [10JI0BBIE JKEIE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMmaToreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnogoTBOpeHHE U AMOPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUTIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HAayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21aeHbIX NPOOIeM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguu >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpooOnenuwe. Tumbsl  apoOneHwus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JpOOJIEHUS MIICKONMUTAIONUX. 3apOBIIIEBhIE JIMCTKH
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHME 4YacTel pa3BUBAIONIETOCS 3apojbliia (SMOpPHOHAIIbHAS HMHIYKLIHS).
3aknaaka IUTaHa CTPOEHMS JKMBOTHOIO KaK pPe3yJIbTaT HEpPapXUUYECKHUX
B3aMMOJICHCTBUI TeHOB. BiusHue Ha 5MOpPHOHANIBHOE pPAa3BUTHUE PANUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEIbI.



Poct u pasButne xuBOTHBIX. [locTomOpuonanbHbiii mepuon. Ilpsamoe u
HenpsiMoe pas3BuTHe. PaszButne ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. DBHOJOTMYECKOE 3HAYEHHE MPSIMOTO W HEMNPSIMOTO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiiy pocTa >KMBOTHBIX U YesioBeka. CTaguu MocTIMOPUOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

PasMHoeHue u pasputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
YKU3HEHHOM IuKJIe pacTeHuid. OOpazoBaHue Crop B mpolecce Meiosa. ['ameTorenes
y pactenuil. OmI0I0TBOPEHHE U PA3BUTHE PACTUTEIBHBIX OpPraHu3MOB. J[BoitHOE
OIUTIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJalud OHTOT€HE3a Y PACTCHUMN U )KUBOTHBIX.

JlemoHcTpanuu

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

Tabnuupl u cxembl: «BereratuBHOE pa3MHOXEHHE», «THUIBI Oecrnonoro
pasMHOXEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJIIECHBDY,
«Pa3MHO)eHuEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AWIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButhe Mainickoro xyka», «PasButue capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUNY,
«CTpoeHne ceMsH OOHOIOJBHBIX U ABYJOJbHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanycTbl», « KU3HEHHBIN LUK MXa», «  KU3HEHHBIN LIUKJI TATTOPOTHUKAY,
«K¥13HEeHHBIN LUK COCHEBIY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKICTOK U
CIIEpPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKI.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOITpENapaTax».

IIpakTnueckass padora «BbisBIECHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PaA3MHOXKEHHUS BBICIIUX
pacTeHUu».

Tema 11. I'eHeTuka — Hayka O HacCJeJACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

HcTopust cTaHOBIEHUS U PA3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Poib OT€UECTBEHHBIX YUYEHBIX B PA3BUTHUU T'E€HETHUKHU.
Pa6otst H. K. KonbrioBa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI. Kaprieuenko,
1O. A. ®unmunuenxo, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE€ TEHETUYECKHUE TOHSITUSL U CUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIC INPU3HAKHA, JOMUHAHTHBIA U PELECCUBHBIN



MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAsI JIMHUSI, THOPUIBI, TCHOTHUII, (DEHOTHTI.
OCHOBHBIE ~ METOJBl ~ TEHETUKH: THOPUIOJOTUYECKHHA,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

JleMoHCTpaIMuA

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

Tabnuibl U cxeMbl: «MeToIbl TeHETUKIY, «CXeMbI CKPEIIUBAHUSD.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TE€HETHUYECKHX

UCCIICIOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

eAMHO00pa3usi ruOpUI0B MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosiornyeckre OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YucTOThl TaMeT.

AHanmsupyroniee ckpemmBanne. [[poMeXyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHens: — 3aKOH He3aBUCUMOTO
HacJe10BaHus Tpu3HAKoB. [{uTomornyeckre 0CHOBBI AUTUOPUIHOTO CKPEIIMBAHUS.

CuerieHHOe HacieaoBaHue npuszHakoB. Pabotsl T. Moprana. CuersieHHOe
HACJICJOBAHUE T'€HOB, HAPYLICHHE CLEIUIEHUS MEXIAYy TIe€HaMH. XPOMOCOMHAas
TE€OpHUsI HACIEICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAECICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI M TeTEPOramMeTHbIA IMOJ. ['eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBI ajuienn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lomumepus.

I'eHeTHYECKUI KOHTPOJIb Pa3BUTHS PACTEHUH, JKUBOTHBIX U YEJIOBEKA, 4 TAKIKE
(U3UOJIOTHYECKUX  TPOIIECCOB, TOBEICHUS W  KOTHUTHUBHBIX  (YyHKIIHI.
['eHeTHYECKME MEXaHW3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35MH
— Tapa3uT» U «XO3SMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

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

Tabmumpt n cxembl: «IlepBoiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Mennens», «AHanu3upymoliee CcKpemuBanue», «HemomHoe aoMUHUpPOBaHHEY,
«CrierieHHOE HacJeIoBaHWE TPU3HAKOB Y Npo30duibl», «['eHeThka Tmoiay,



«Kapuotun uenoseka», «Kapuotun aposzodpuis»y, «KapuoTum OTUIBDY,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TOKOJICHUS M PACIICIUICHUS MPU3HAKOB, MOJEIb IS
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTPAllMM CIEIUICHHOTO HACJIEIOBaHUs MPHU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «/3ydueHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHUA Yy APO30(PUIB».

Tema 13. 3aK0OHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  ¢GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

MopaudukanuonHass U3MeHYUMBOCTb. Ponb cpeasl B (hopMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psin u BapuanmonHas kpupas (B. Moranncen). CpoiicTBa MOAMGUKAIIMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAs U3MEHUYNBOCTh. CBOMCTBA FTEHOTUIMMYECKOW N3MEHUYUBOCTH.
Buapl reHOTUNIMYECKOW N3MEHUMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 W TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHas M3MEHYMBOCTh. BuHIBI MyTanuil: TE€HHBIE, XPOMOCOMHEIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
HUTOIIa3MaTuyeckrue Myrtanuu. CoMaTUYecKUue U MoJjoBble MyTanuu. [IpudnHb
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BJIUSHUE HAa OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSAJIOB B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHYMBOCTH U
HACJIEJCTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx akmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBunos.

Tabmuubr w  cxembl: «Bumbl u3MeHunBocTH», «MoaubuKaoHHAs
U3MCHYHUBOCTHY, «KomOnHaTtuBHas U3MEHYHUBOCTEY, «Meiosy,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YEIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: KUBbIE U TepOApHBIE IK3EMIUISIPhl KOMHATHBIX PACTCHHIA,
pucyHku (¢dotorpadun) >KUBOTHBIX C PA3TUYHBIMU BUIaMUA U3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckas padora «Myrtanun y apo3odunsl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka yesi0BeKa

Kapuotun uvenoBeka. MexayHapoaHasi MporpamMma HCCIEIOBAHUS T€HOMaA
yesnoBeka.  Meroasl  M3y4eHUs  IEHETUKM  YeJlIOBEKa:  I'eHEaJlOTMYECKUH,
OJM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISPHO-TEHETUUECKH. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIA!
IIOJTHOTEHOMHOE CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YHCJIE C IOMOILIBIO
[TL{P-ananu3a. HacnencrBenHble 3a001eBaHusl yeaoBeka. [ eHHbIE 1 XpOMOCOMHbIE
OOJIE3HH 4YeloBeKa. boJIe3HM C HACEACTBEHHOM MpepacioyioKEHHOCTHIO.
3HaYeHNE MEAULMHCKON T€HETUKU B MPEIOTBPAILCHUH U JICYEHUN T'€HETHYECKUX
3a00yieBaHUN 4YenoBeka. MeauKo-TeHETUYECKOe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIE
KJIeTKH. [IoHATHE «TeHETHYEeCKOro rpy3a». DTHYECKUE aCIEeKThl UCCIEIOBAaHUN B
o0acTy pelakTHPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOpbl MOBBIIMIEHHONW YYBCTBUTEJIBHOCTHM YEJIOBEKa K
(bu3MYEeCKOMY U XHUMHYECKOMY 3arpsi3HEHUIO OKpY’Karolie cpeabl. I'eneTnyeckas
IIPEAPACIIONIOKEHHOCTD YEI0BEKA K ITaTOJIOTHSAM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHMS YETIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukanys u cenekuus. 3apoKIeHHUE CENEKIUN U JOMECTHUKALUU. Y YEHUE
H. U. BaBunoBa o LleHTpax NpOUCXOXKIEHUS U MHOT00Opasus KyJbTYPHBIX
pactenuii. Posb cenexkuum B cCO34aHUM COPTOB PACTEHUI U OPOJ )KUBOTHBIX. COPT,
MOpoJIa, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAOB B HACIEACTBEHHOW N3MEHYMBOCTHU
H. 1. BaBumnosa, ero 3HaueHue JJIs CEIISKITMOHHON pabOTHI.

Metonpl cenekunOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIA U
VHIUBUIYaJIbHBIN. Oransl KOMOWHAIIMOHHOU CCJICKIINH. HcnwiTanue
npousBoauTeNied Mo mnoroMcTBy. OTOOp MO TEHOTHUIY C TOMOILIBIO OLIEHKH
¢deHoTua NIOTOMCTBa U OTOOP IO TeHOTHUITy ¢ momolIbio aHanm3a JJHK.

HckycCcTBEeHHBIH ~ MyTareHe3 Kak  METOJI  CEJNEKIMOHHOW  paboThl.
PanmnanmoHHpI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYPHBIX



¢dopm opranusmoB. Mcnonp30BaHHE TEHOMHOTO PENAKTHPOBAaHUS M METOJOB
pexomOunanTHbIX JJHK m1st momydyenust ucxoqHoro Matepuana st CEJIEKIIHH.

[Toyuenue HOJIUIIIIONIOB. BuyTpuBugoBas ruOpuaAn3aIys.
brnu3kopoACcTBEHHOE — CKpellMBaHUe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, WiW ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
Dpesonioyusy.

CoxpaHeHne U U3y4YeHUE T€HETHUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JTUKUX pOAMYEH JUIs CO3/1aHUSI HOBBIX COPTOB U TMOPHUIOB CEIBCKOX03IMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBLIX JCUBOMHBIX 6 Yeaax VIAVYUIeHUs
cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO, JNUHULL U KPOCCO8, 8 MOM HUcCie C
NPUMEHEHUEeM COBPEMEHHBIX MeMO008 HAYUYHbIX UCCIe008aHUL, NepedosblX Uoeli U
NepCneKmuGHbIX MexHOI02UL.

JleMoHCTpauun

[loptpers: H. W. Basunmos, M. B. Muuypun, I'. [I. Kapneuenko, II. II.
Jlyxbsenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnunp! 1 cxembl: «LIeHTpBI TPOUCXOXKIECHUS U MHOTOOOpa3usl KyJIbTypPHBIX
pacTeHui», «3aKOH TOMOJIOTMUYECKHUX PSIJIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Metogpl cenekuumn», «Otaanéanas rudpuanzanus», «MyrareHes».

JlabopaTopHasi padora «/3yueHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

Ikckypeuss «OCHOBHBIE METOAbl M JOCTHKEHHUS CEJIEKUUH PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1AOOPATOPHIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE W TKaHEBbIC
KYJbTYPBI, MUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuunoHHas
OMOTEeXHONOTHS:  XJeOoNeueHue, TMOIyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJEnHe. Mukpoouonoruyeckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHoJsioruii. [Ipon3BoACcTBO O€nKa, aAMUHOKUCIOT U BAUTAMUHOB.

Co3niaHre TEeXHOJOrMid U MHCTPYMEHTOB ILIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUS T€HOMOB C LIEJIbIO MMOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCHHTETHUECKUE MTYTH.



Kierounas unxeHeprs. MeTonsl KyJbTypbl KJIETOK M TKaHEW PACTEHUU U
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUsi W COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue TramioujoB B CEJIEKUUU pacTeHuid. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SEP KIIETOK.
Texnono2uu 0300po6nenus, KyibmueUupo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomOouHaHTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrkeHuns 1 MepCIEeKTUBBI XPOMOCOMHOM ¥ TEHHOW MHKEHEPUN. JKOJIOTUUECKNE
Y 3TUYECKHUE NPOOJIeMbl TEHHOW WHKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas mudponas meaununa. [11P-
JUarHocThka. MeTaOOJOMHBIM aHanu3, TEHOLEHTPUYECKUI aHaiu3 IpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEel COueTaHWEM TEXHOJIOTHM TpEXMEpHOro OMOmpHHTHHTa U ckaddoiaaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C LEJIbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-conepkamux BUpPYcOB, BBI3BIBAIOIIMX OCO0O OIMACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast HHKEHEPUs».

JlabopaTtopHnasi padora «/3ydeHue oObeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloydyeHre MOJOUYHOKHUCIBIX TPOTYKTOBY.

Jkckypeusi «bHOTEXHONOrMsT — BaKHEWINas MPOU3BOIAUTENbHAS CHUiIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KITIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLHOHHBIX NpeACTABJICHHUN B
omnoJiorumn

OpomounoHHas teopuss Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBuHu3Ma. JKusHp u HaydHas aesrensHocTs Y. JlapBrHa.

JIBroKy1IME CUIIbI HBOJIIOLIMU BUJOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pPa3MHOXXEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).



Odopmienne cuaTeTnuecko Tteopuu sBomonmu (CTD). HelTpanbhHas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAs  Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHON TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. JIuanen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kiosnbe, Y. lapsun, C. C. YerBepuxos, 1. U. HImaneraysen, Ix. Xonaein, /. K.
benses.

Tabnuib! u cxembl: «CucreMa sxxuBoit mpupo s (o K. JIunuero)», «JlectHuna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm GopMupoBaHus NPUCITOCOOIECHUN Y
pacTeHuii U KUBOTHBIX (10 Jlamapky)», «KapTa-cxema mapiupyTta myrtemectsus Y.
Hapsunay», «Haxonku Y. [apBuna», «@DopMbl OOpbObI 3a CYIIECTBOBAHHUEY,
«IToponpl romy6ei», «MHoroodpasue KyJIbTypHbIX (opM KamycTbD», «Ilopossl
JIOMAIIHUX >KUBOTHBIX», «CxeMa o0pa3oBaHMs HOBBIX BUIOB (1o Y. JlapBuny)»,
«Cxema COOTHOILIEHUS MABWXKYIIUMX CHJI 3BOJIOLHMN», «OCHOBHBIE IOJOKEHHUS
CUHTETUYECKON TEOPUH IBOJTIOLIMI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pPa3HooOpaszus M CTPYKTypbl mnomyisuuil. M3MeHeHue
reHo(oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuueckoro pasHosecus Jx. Xapau, B. BaitnOepra.

DOneMeHTapHble (PaKTOpbl (IBHXKYIIME CHUJIbI) HSBOJIOUMU. MyTalMOHHBIH
npouiecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHanpaBJIeHHbIE U3MEHEHUS YacTOT aJljiesiel B MOMyIAuuax. DPQPeKkT OCHOBATEIS.
Ipdexm bGymwinounoco eopaviuka. CHUdCEHUe 2eHEMUYECKO20 PA3HOO0OPA3UsL:
npuuunsl u creocmsusi. llposenenue s¢pgpexma opeticha eeno6 68 6ONLUWUX U MATBIX

NONYIAYUSX. Murpanun. N3osius MO JISILUIA: reorpaguueckas
(mpocTpaHcTBeHHAs ), OMoorn4ecKas (penpoayKTHUBHAS).
EctecTBenHbIii oT0Op — HampaBisiomwii ¢gakrtop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JBIKYIIMM, CTAOMIM3UPYIOIIUNA,  pa3pbIBAlOLIUI
(nm3pynTtuBHbIi). IlomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHKPOIBOJIOLUH.
Bo3HukHOBEHHE TPUCTIOCOOIEHUH y Opranu3mMoB. ApomMopd 036l U UANOAAANTALUH.
[Tpumepsl TprcnocobIeHUH y OpraHu3MoB: MOp(hOoIoruyeckue, PU3noI0oru4ecKue,
onoxumuueckue, MnoBefeHueckue. OTHOCUTENBHOCTh  IPHUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOMIONMK. M3omsmus — kimrodeBod ¢aktop BupoobOpaszoBanus. Ilytu u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUECKOE (3K0I0THYECKOE), «MTHOBEHHOE» (monumonaU3anus,
rubpuanzanys). JJIuTenbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Pob 3BOTIONIMOHHOM OMOJIOTHH B pa3pad0OTKe HAYUYHBIX METOJOB COXPAHECHHUS
OouropazHooOpasusi. MHUKPOIBOIIONKA MU KOSBOJIOLHMS IMAapa3UTOB U HX XO3SEB.
Mexanu3mbl GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM U CTIOCOOBI OOPHOBI €
HEW.

JdeMoHCcTpaMuA

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

Tabmunpel 1 cxembl: «MyTallMOHHass WM3MEHYUBOCThHY, «llomymsiuonnas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/IBuxyiume
CHJIbl HBOJIIOLUN», «IKOJIOrMYEcKass M30JsUUs MONYJALHNN ceBaHCKOU (openny,
«['eorpaduueckas U301Us TUCTBEHHUIIBI CHOMPCKOM U JTMCTBEHHHULIBI JayPCKO»,
«IIonyJSIIMOHHBIE BOJHBI YMCICHHOCTH XUIIHUKOB U JKEepTB», «Cxema NeHCTBHS
€CTECTBEHHOT0 0TOOpay, «@opMbI OOpPHOBI 3a CylllecTBOBaHUEY, « MHyCTpHUanbHBbIMI
MenaHusm», «OKuBble — uckomaembie»,  «IIOKpOBHUTENbCTBEHHAas  OKpacka
XKUBOTHBIX», «[Ipeagynpexnaronias oOKpacka >KUBOTHBIX», «DU3HOJIOTHYECKUE
anantauny, <«lIpucrnoco0NeHHOCTh OpPraHu3MoOB U €€ OTHOCHUTEIBHOCTDHY,
«Kputepuu Buaa», «Bunsl-nBoiiHukn», « CTpykTypa Buaa B mpupoje», «CrnocoObl
BUI000pa3zoBaHusy, «I'eorpaguueckoe B11000pa3oBaHue TPEX BUOB JIAH IBIILIECH,
«9Konoruyeckoe BHUI000pa30BaHHE BUAOB CUHUL, «IloTUIUIONIBI pacTeHHID,
«KamycTHO-peieuHblil rTuopumy.

O6opynoBanue: repObaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia MTHI] 1
3BEpei ¢ MpUMepaMu pa3INuHbIX TPUCTIOCOOICHHI, YyUesa NTHIl U 3BEpPeil pa3HbIX
BUJIOB, TrepOapuu pacTeHuid OJIM3KHUX BHJAOB, OOpa30BABIIMXCA PAa3IUYHBIMU
crocobamu.

JlabopaTtopHasi padoTa «BrisBiieHrE N3BMEHUUBOCTH Y 0COO€H OJTHOTO BUIAY.

JlaGopaTopHasi padora «IIprcnioco0aeHrs OPraHM3MOB U UX OTHOCHUTEIIbHAS
11e71eCO00Pa3HOCThY.

JlaGopaTopnasi padora «CpaBHeHHWE BHUJOB IO MOp(oIOrHIecKkoMy
KPUTEPUIO».

Tema 3. Makpo3BoJirouus u €€ pe3yJabTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMM. IlaneoHTOnOrmyeckue MeETOJbI
uzydeHus: HBomoiuu. IlepexonHeie ¢GopMbl U (UIOTEHETUYECKUE  PSIIbI
OpTaHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBodronuu. CpaBHeHHe GIOpHl U
(dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue obmactu 3emnu. Bumbi-
SHAEMUKHU U PEITUKTHIL.



OMOpPHOIOTHYECKHE U CPABHUTEIbHO-MOP(POIOTUUECKUE METOABl U3YyUEHUs
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXUMHUYECKUE U MATEMAaTUYECKUE METOIbl U3YyUYEHUs IBOIOIUHU. [ OMOJIOrMYHbIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHUIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOUMU. [IpuHyun cmenvt yHKYuUi.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
IBOJIFOLIUY.

JleMoHCTpanun

[Hoptpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mromiep, 3. I'ekkelns.

Tabmuubl U cxembl: «DUIOTCHETUUECKUN DS/ JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yOble  smiepel»,  «Crerouedansl»,  «Punmodurte»,  «CeMeHHbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emun», «peil) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHbDy, «PyaUMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HAa0OpHI YEJIOBEKAa W INUMITaH3e», «l JTaBHbBIE
HaIpaBJICHUS 3BOJIOLUNY, «OO01I1e 3aKOHOMEPHOCTH HBOJIIOLIUN.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJIS’KA TOMOJIOTUYHBIX, AHAJTIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHple TUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcrepmusi. [JloHayyHble IpencTaBlIeHUs O 3aPOKICHUU JKU3HU (KPEAlMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOKICHUS KU3HU U €€ ONpoBepKeHHe onbiTamMu O.
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIIOTHA.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB u3 Heoprannudeckux. Omeir C. Mumiepa m I'. Opm.
O6pazoBanue noaumepoB U3 MoHoMepoB. Koaneparnas runote3a A. . Onapuna,
runorte3a mnepBuuHoro Oynbona Jx. XompaeiliHa, reHeruyeckas rumnore3a [
Ménnepa. PubGosumbr (T. Yex) u rumoresa «mupa PHK» VY. Tunbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MmeTobl €€ n3ydeHus. MickonaeMple OpraHu4eCcKUe OCTaTKU.
['eoxpononoruss u e€ meroapl. OTHOCUTENbHAS M AOCOJIOTHAs T€OXPOHOJIOTHUS.
["'eoxpoHoOIOrMYecKas MIKajga: 30HbI, 3pbl, IEPUOJIbI, STIOXH.

HauvanbHbie 3Tanbel opraHuueckord »sBoiaonud. llosgBiaeHne u 3BOIOLUA
NEPBBIX KJIETOK. DBOMIONMSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.



CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHAJIOT MEPBBIX HAa 3eMiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOThl U 3yKapUOTHI.

[Tpoucxoxaenue sykapuoT (CUMOUOTEHE3). DBOTIOMOHHOE MTPOUCXOKICHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLNMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHME CHOpPOBBIX pacTeHHU U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoHcCXOXKIOeHHE IIBETKOBBIX
paCTECHUH.

OCHOBHBIE ATallbl JBOJIOIMH >KUBOTHOTO Mupa. OCHOBHbIE apoOMOP(O3bI
AKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBble XOp/10BbIE KUBOTHBIE. JKM3HB B BOAE. DBOJIONHUS MTO3BOHOYHBIX.
[Mpoucxoxnenue ampuduii u pentwmil. [IporcxoxknaeHre MICKOMUTAIOMUX U
ntul. [lpunnun xmoyeBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, IMPOTEPO30W,
najaeo30i, Me3030H, KaiiHo301. OO0I111ast XapaKTEPUCTUKA KJIUMaTa U re0J0THYeCKUX
npoiieccoB. [losiBneHne u paciBeT XapaKTepHBIX OPraHU3MOB. YTIIe0Opa3oBaHUE:
€ro yCIIOBHUS U BIMSHUE Ha Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJOTHUYECKUE KPU3UCHI NMpouuioro. [puunHel u
CJIIECTBUSA MAaCCOBBIX BbIMHpaHHN. COBPEMEHHBIM IKOJOTHYECKUN KPHU3HC, E€T0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opasus Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHiumnel krnaccudukanmuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JleMoHCTpauumn

[Toptpetsr: ®@. Penn, JI. Cnamutanuanw, JI. Ilacrep, . . Meunukos, A. W.
Omnapun, Ix. Xonaeln, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YUYCHHUIO CaMO3apOoXKJeHUsl Xu3HW», «Cxema ombita C. Mummuiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBOMIOUMM»,  «[ €oXpoHOJIOrMYecKass — LIKaJay,
«HavanpHble 3Tanbl OpraHUYEecKor ABoIMONMNY, «Cxema oOpa3oBaHUs SYKApUOT
nyTéM cumoOnoreHeza», «Cucrtema XKUBOW TpHPOABD», «CTpoeHue BUPYCAY,
«Apomopdossl  pacrenuity, «PuHnOGUTHY, «OTHOKIECTOUYHBIE BOJOPOCINY,
«MHoroxkserounsle Boaopocim»y, «Mxmw», «llanoporHukmu», «l omocemeHHbIe
pactenus», «Oprassl UBETKOBBIX paCTEHUI», «CxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomopdo3bl KUBOTHBIX», «[Ipocteitmmey», «Kumeunononoctueien, «Ilmockue
yepBu», «YUnenucronoruey, «PviOb», «3eMHOBOAHBIC», «lIpecMbIkarommecs,
«Itnney, «Miekonuraromme», «Pa3BuTne KuU3HU B apXEUCKou 3pe», «Pa3zputue
KU3HU B IIPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HM B MAJICO30MCKOM 3pe»,



«Pa3BuTne XU3HU B ME3030MCKOU 3pe», «Pa3BuTHe )XM3HU B KaHHO30MCKOU 3pe»,
«CoBpeMeHHasi CUCTeMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTCHWM pa3IWYHBIX OTHAEIOB, KOJUICKITMH
HAaCEKOMBIX, BJIAKHBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHMX, CKEJIETHI TO3BOHOYHBIX dKUBOTHBIX, Uy4€eJIa IITUL] U 3BEPEM, KOJUIEKIIUN
OKAMEHEIIOCTEM, TIOJE3HBIX HWCKOMAEMbIX, MYJSIKM OpPraHMYEeCKUX OCTaTKOB
OpPTraHU3MOB.

BupryanbHnas naboparopHas padora «MozaenupoBaHue onbiToB Muiiepa—
KOpu no n3ydennto abMOreHHOr0 CUHTE3a OPraHMYEeCKUX COCIMHEHUN B IEPBUYHOMN
atMocdepe».

JlaGoparopHasi padora «/3ydeHue W ONUCAHUE HMCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTuyeckas paGora «l3yueHue OCOOCHHOCTEH CTpOEHHUS pacTEHUU
Pa3HBIX OTAEIOBY.

IIpakTnueckass padora «3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIIOIeHe3

Paznensl u 3amaun aHTponoyiorui. MeToapl aHTPOTIOJIOTHH.

CraHoBJieHHE TPEACTABICHUN O MPOUCXOXKICHHHM YelIOBeKa. PennruosHeie
BO33peHUsA. COBpEMEHHbBIE HAYUYHBIE TEOPUH.

CX0acTBO 4enoBeKa € )KMBOTHBIMU. CHCTEMATHUECKOE MOJIOKEHUE YEITOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHIECKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyus 4eaoBeKa OT KUBOTHBIX. [IpsIMOXOKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE TOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JIBrkymue cuiibl (hakTOphl) aHTPOIOTeHe3a: OMOIOTHYECKHE, COITHATbHBIC.
CooTHolieHHEe OMOTOTUYECKUX U COUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIC CTauu aHTporioreHe3a. PaHHue uenoBekooOpa3Hbie 00€3bSIHBI
(IPOKOHCYJIBI) M paHHUE MOHTUBI — OOIIHE MPEKH YeIOBEKOOOPA3HBIX 00€3bsH U
JMo/1e. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
V3TOTOBJIEHUS OpYyAUU TpyAa. UemoBek NpAMOXOISIINN U MIEPBBIN BBIXOJ JIFOAEH 3a
npenensl Adpuxu. YenmoBek reitenboeprekuii — o0l mpeaok HeaH 1epTaaIbCKOTO
YeJI0BEKa W YEJIOBEKA Pa3syMHOTO. UeNOBEK HEaHAEPTAIbCKUUA KAK BUJ JIIOACH
XOJIOHHOTO KiIuMara. YeloBEK pa3yMHbI COBPEMEHHOIO THIIA, JIECHUCOBCKUUI
YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamu Adpuku. [lameoreneruka u
MaJICOTCHOMMUKA.

OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJNSLMSIX
yesioBeka. MyTanuoHHbI mpouecc U noaumopdusm. I[lonynsunoHHBIE BOJIHBI,



npeiid renos, murpanus U «3h(EKT OCHOBATENS» B MOMYJSALUAX COBPEMEHHOIO
YeJoBeKa.

Yenoseueckne pacel. llonatne o pace. bompmme pacel: eBponeouIHast
(eBpaszuiickasi),  aBCTpajo-HEeTrpoujHas  (dPKBaTOpUalbHas),  MOHIOJIOMAHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnuncTBO  4yenoBeuecknx — pac.  HaydHas  HECOCTOSITENBHOCTH  pacu3Ma.
[IpucnocoONeHHOCTh YENOBEKa K pa3HbIM YCJIOBHUSIM OKpPYKArOUIEH Cpeabl.
Bnusnue reorpadudeckoil cpespl u apeiida reHoB Ha MOp(OJIOTHI0 U (PHU3UOJIOTUIO
YEJI0BEKA.

MexauciuuruinHapable  MeToAsl B ¢u3uueckoil  (OMOJOTHYECKON)
AHTPOINOJIOTUM.  OBOJIOLMOHHAS ~ AHTPOINOJOTHS W MAJCOAHTPONOJIOTHUS
YEJIOBEYECKUX MMONMYJSINMNA. bHOCONHMAbHBIE MCCIEIOBAHUS NPUPOABI YEIOBEKA.
HccnenoBaHue KOBOMIOLMHY OMOJIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

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

Tabnuipl U cxeMbl: «MeToibl aHTPOMOJIOTHNY, «[ 0OJIOBHOM MO3T YEJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKEJIEeT IIMMIaH3e»,
«PynMMEHTHI U aTaBU3MbD, «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIMOHHOE
JIpEBO  YeloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranbubhy, «KpomaHbOHIBIY,
«IIpenku yenoBeka», «ITanbl BOJIOLUHN YEIIOBEKA», «Packl UeoBeKkay.

OG6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB dYeJOBeKa, penpoaykiuu (dbororpaduu) KapTuH C
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TMPOUCXOXKICHHS UEeJIOBEKa,
doTorpaduu HaxoI0K KCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
yepena 4esl0BeKa U Yeperna NMMITaH3€e, MOJIEb KUCTH YEJIOBEKA U KUCTH IIUMIIaH3e,
MOJIEIIA TOPCA MPEAKOB YEIIOBEKA.

Jlabopatopuasi pabGora «l3ydueHume o0COOCHHOCTEW CTPOCHHS CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJalTalNil YEIIOBEKay.

Tema 6. Jxkosoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHBbIX CUCTEM C OKpY Karollei cpeaou

3apokaeHue U pa3BUTHE 3KOJOruM B Tpyaax A. 'ymbGonbara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznmensl u 3amaun
9KOJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonpt sxosorun. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
NpUPOAHBIE W JIabopaTopHble. MoOJEIMpoBaHUE B OSKOJOTUU. MOHUTOPHHT
OKPYXAIOIIEH CPeIbl: TOKAIbHBINA, PETUOHATBHBINA U TJI00ATBHBIN.



3HayeHHWE DOKOJIOTMYECKUX 3HAHMM ISl  4YeJIOBeKa. DKOJOTHYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBS3€H YEJIOBEUECTBA C MpUpoaod. PopMHUpOBaHUE
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEJIECHUS.

JleMoHCTpaIMuA

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. Ceepuios, O. ['exkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxembl: «Pa3gensl sKoaorun», «MeToasl dKoIorHn», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlabopaTopHuast padora «3yuenue METOJ0B JKOJIOTMYECKHUX
UCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOMTAHUSA

DKOJIOTHYECKHE (PaKTOPbI U 3aKOHOMEPHOCTH UX naencTus. Kiaccupukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpOoNOreHHble. Oo1ue
3aKOHOMEPHOCTH JCHCTBUSL dKoJiornueckux ¢akropoB. [Ipasmino munumyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBbl.

Abuotnueckue (¢pakrtopel. CBeT Kak sKonorudeckuid akrtop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHI W JKMBOTHBIX [0 OTHOIICHHIO K cBeTy. CHrHalibHasi poJib CBETA.
doTonEeprUOaU3M.

Temnepatypa kak oskonorumdyeckuid (axrtop. [leiicTBue TemmepaTypbl Ha
opraHu3Mbl. [ToiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonorumdeckuid ¢daktop. I[lpucrnocobnenus pacteHuilt K
NoJAJIep)KaHU0 BOJHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOLIEHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHWs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3MYIIHAS, MOYBEHHA,
ryOMHHAasT  TOMAMOYBEHHAs, BHYTpHUOpraHuU3MeHHas.  DU3UKO-XUMUYECKHE
0COOEHHOCTH cpefl 0OuTaHusi opraHu3MoB. [Ipucnoco01eHuss OpraHu3MoB K KU3HU
B pa3HbIX cpeax.

buonornueckue putmbl. BHemiHue u BHyTpeHHUE PUTMBI. CyTOYHBIE H
roauunbie puTMbl. [IpucnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

Kusznenunsie popmbl opranu3moB. [ToHsitue o sxu3HeHHol popme. XKuznennoie
dbopMbl pacTeHMIl: JepeBbsl, KyCTapHUKW, KYCTapHUYKH, MHOTOJICTHHE TpPaBbI,
OJTHOJIETHHE TpaBbl. JKu3HEHHBIC (HOPMBI )KUBOTHBIX: TUIPOOHUOHTHI, TEOOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buoTtnueckue ¢akropsl. Bunbl OM0THYECKUX B3aUMOICHCTBUI: KOHKYPEHITHS,
XUIIIHUYECTBO, cuMOKM03 U ero Gopmsl. Ilapazutusm, koomepaiusi, MyTyalusM,



KOMMEHCAJIN3M (KBapTHUPAHTCTBO, HaxJEOHUYECTBO). Herpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJECUCTBUM JJisl CYIIECTBOBaHUS OPraHU3MOB B Cpelie
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaMu

Tabmumbr u cxembl: «Okomorudeckue (akTtoper», «CBETOBOW CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TenaoKpoBHbIE
KUBOTHBIC», «XOJOAHOKPOBHBIE JKUBOTHBIEY», «DU3HOJOTHUECKHE aanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHS OpraHuU3MOB», «bHOJOTHYECKHE PUTMBIY,
«Kuznennelie popmbl pacTeHU», « KuzHeHHbIE (HOPMBI JKUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIUCTBEHHOTO JIecay, «JKOCHUCTEMA XBOMHOro jeca», «llemm nuranusy»,
«XUIIHAYECTBOY, «ITapazutuzm», «KoHKypeHIus», «CuMOmM0o3y,
«KoMMeHcanuzm.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOMUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTCHUS, TepOapuu U KOJUICKIIMU TEIJIOJIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JAHHBIX TPYII, KOJUICKIIUU KUBOTHBIX, OOUTAIONIUX B Pa3HBbIX Cpelax,
repO0apuv M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAlONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TepOapuu U
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JIMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopuasi paGora «BpisiBIeHUE NPUCTOCOOJIECHUNH OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlabopaTtopnasi padora «BbisiBIeHHE TPUCTOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTECHUMN U3 Pa3HBIX
MECT OOMTaHUS.

Tema 8. IKo010rusi BUAOB U MOIMYJIAMH

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISLHH. [Tonmynsimuss ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelbl, (PU3NIECKuX 6ApbepoB U
O0COOCHHOCTEM OMOJ0oTUM BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyysiiuid. OCHOBHBIE TIOKa3aTeIW MOMYJSLUWNA: YHUCIEHHOCTb, IUIOTHOCTb,
BO3pDaCTHAas M IIOJIOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTpAIIHS.

DkoJsioruyeckas CTpykrypa nonyssiquu. OIeHKa YUCIEHHOCTH TMOIMYJISIUH.
JnHaMuKa monyyisiuud U €€ peryisanus. bUOTHYECKUH TMOTEHIMA TMOMYJISIHU.



MopaenupoBanue JuHaAMUKH nonyJsanuu. KpuBbie pocTa YMCIEHHOCTH MOMYJISIIUU.
KpuBble BbDKMBaHUSA. Perynsius YuCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSALIMX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETUN BUJIOB (I- 1
K-ctparerun).

[Tonsitue 00 sKojormyeckoil Huiie Buaa. MecrooOutanue. MHoromepHas
Mozenb dkosormyeckon HumM Jx.M. XatumHcona. Pa3zmepsl skosiormdeckon
Huiy. [loTeHnnanbHas U peaaTu30BaHHAas! HUIIIY.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJCHUSI W MHUrpaluid >KUBOTHBIX. buoiormueckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpanumn

[Toptper: Ix. 1. XaTunHCOH.

Tabmuubl U cXeMmbl: «IKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISIIUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa  momyysiiuun», «Bo3pacTHble  NHUpaMUJIbI
nonyysium», «CKOpPOCTh  3aceleHusi IOBEPXHOCTH 3EMJIM  Pa3jIMYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm . M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHHUM, KOJJICKIIUH KUBOTHBIX.

JlabopaTtopHnasi pa6ora «lIpucrnocobiieHus ceMsiH pacTEHUHN K pacCEeICHUION.

Tema 9. IKos10rus1 CO00IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBA3U MEXIY
OpraHu3Mamu B OUOIIEHO3E.

Okocucrema kak otkpbitas cuctema (A. Jkx. Tencnu). dyHKMOHATBHBIC
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEIyLEHTHI.
Tpoduueckne ypoBHu. Tpoduueckne nenu U cetd. AOUOTHUECKHE OJOKU
skocucteM. [10uBBI 1 Wbl B 9KOcHCcTEMax. KpyroBopoT BEHIECTB M TOTOK dHEPTUHU
B DKOCUCTEME.

OCHOBHBIE IOKA3aTENM IKOCUCTEMBI. broMacca 1 mpoAyKIHs. DKOJIOTHYECKHUE
nupamMubl YUcesl, OMOMAcChl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykueccuu. Knnmakcuoe coo6miectBo. bropaznoobpasue 1 moiHoTa KpyroBopoTa
BEILECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKocUucmemovl Mopeu u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMmeneu, nyCmbitb.

AHTpONOre€HHBIE HKOCUCTEMBI. ATrposkocucTteMa. ArpoueHo3. Pazmmuus
ME3K]ly aHTPOIIOTEHHBIMH U PUPOJHBIMU IKOCUCTEMAMHU.



Ypb6oskocuctempl. OCHOBHBIE KOMIIOHEHTHI YypOoskocuctem. [opomackas
dbnopa u ¢ayna. CuHaHTpomm3alus TOpPOJACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUCHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKocuctemMax. Ponbv kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 pyHKkyuonuposanuu sxocucmem. IIepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICUCTBHIA.

Mexanuzmwl 6030eticmaus 3a2pA3HeHUl PA3HbIX MUNO08 HA CYOOP2AHUZMEHHOM,
OD2AHUSMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHH020 6030eticmaus. MeToaoaorus
MOHHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JlemoHcTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmuuer u cxembl:  «CTpykTypa  OHoueHO3a»,  «DKOCUCTEMA

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYIIBI OPTaHU3MOB B SKOCUCTEMEY, « KpyrOBOPOT BEIIECTB B SKOCUCTEMEY, «Ilenu
nuTaHus (macTOWIHAs, HOETPUTHAsA)», «IKOJOTUYECKAsl MUpaMUIa YUCE»,
«IKonoruyeckas nmupamuia OMOMaCChly, «IKOJIOTHUECKasi MUpaMUa SHEPTUNY,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHHE Jieca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEmIECTB U MOTOK
OHEPTUU B arporeHo3er, «[Ipumepsr ypOoskocucTem.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
YKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onvucanre ypo03KOCUCTEMBI».

JlabopaTtopuasi padora «M3ydeHue paszHooOpaszusi MEJIKUX MOYBEHHBIX
YICHHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHsl B TUIIMYHBIM OMOTEo1eHO03 (B 1TyOpaBy, OEpe3HsIK,
CIbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKOCHUCTeMy (Ha MOjie WIX B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buocdepa — oOmennanerapHas 000Ji04ka 3€MIIM, TJI€ CYIIECTBYET WIH
CyILECTBOBAJIA ’kKM3Hb. PazBuTHe npejacraBieHuil o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnaackoro o 6nochepe. O6mactu 6nochepsr u e€ cocras. Kupoe
BeIECTBO Orochepsl 1 ero PyHKITUH.

3aKOHOMEpPHOCTH cymiecTBoBaHus Ouocdepbl. OcobeHHOCTH OHMochephl Kak
ri100abHOM 3K0cUCTeMBI. J(MHamMuueckoe paBHOBecue B Ouochepe. KpyroBopotsl



BEIIECTB U OMOTEOXMMHUYECKHUE IUKJIIBI (YTieposa, a30Ta). PUTMHYHOCTS SIBIICHUI B
onocdepe.

3oHanbHOCTH Onocdepsl. [lousaTre o 6Gnome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOMHBIE Ji€Ca, CMENIAHHBIE M IIMPOKOJIMCTBEHHBIE JieCa, CTENHU, CABAHHBI,
MyCTBIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KimMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa U (PYHKIIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIMANIA U
onochepHbIX QYHKIIUM.

JdeMoHCcTpaIMuA

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

Tabmuubl u cxemsl: «I'eocdepsl 3emnm», «KpyroBopoT azora B mpuUpone»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT KuCIOpoJa B MPUPOJIEY,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBbI cymny, «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanueiii gec», «ILIupokoancTBEHHBIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tpormnueckuit gec.

O6opynoBanue: repOapuu pacTEHUN pa3HbIX OMOMOB, KOJIJIEKIIMH YKUBOTHBIX.

Tema 11. YesnoBek u oKpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M HUX MPUYMHBL. Bo3aeicTBHE YeloBEeKa Ha
ouocdepy. 3arps3HeHre BO3AYITHON cpeabl. OXpaHa Bo3ayxa. 3arpsi3HCHUE BOTHOMN
cpenpl. OxpaHa BOAHBIX pecypcoB. Paspyiienme mnouBbsl. OxpaHa MNOYBEHHBIX
pecypcoB. MI3meHenue knumara.

AHTpOIIOT€HHOE BO3/ICIICTBUE HA PACTUTENbHBIA M KUBOTHBIA MuUp. OxpaHa
pPacCTUTEIILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBIL.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
Bboranudeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOIO Pa3BUTHUS UYEJIOBEUECTBA W MPUPOIBI.
PanronanpHO€ ~ MPUPOJOMONB30BAaHUE W COXPAaHEHHE  OHMOJIOTHYECKOTO
pasHooOpasust 3emin. OOmMe 3aKOHOMEPHOCTH TJI00AIBHBIX 3KOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3BuTtne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeii u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu no  cocmoaHul0 OMOENbHLIX U008 U dKkocucmem. (OcCHOBbL
9Kopeabuumayuu dKocucmem U cnocooos 060pvOLl ¢  OUONOBDENHCOCHUIMU.
Pexoncmpykyus mopckux u Ha3emMHbIX IKOCUCTEM.

JleMoHCTpanun



Tabmu1e! u cxembl: «3arpsi3HeHne aTMochepb», «3arps3HeHne THAPOCHEPhI,
«3arpsizHeHue nouBbly, «[lapHuKoBBIN 3ddekT», «Oco00 OXpaHsieMble MPUPOIHBIC
TEPPUTOPUMN», «MOJenH yIpaBiIsieMOro MUpay.

OobopyznoBanue: Qororpapuu OXpaHAEMbIX PAcTEHMH M KUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OoOy4JaromMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3YyIbTATOB OCBOCHHMS MPOrpaMMbl IO OUOJOTUH
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
IpaXXJaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH
U CaMOONpEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazsumue BHYTPEHHHUX YOEXKIEHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJOTUYECKOTO 00PA30BaAHUS, HAIUYUE NPABOCOZHAHUS DKOIOTUUECKOU KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBI.

JIngHOCTHBIE pe3yJbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JJOCTUTAIOTCS B
CANHCTBE Y4YEOHOW ¥ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, UICTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLHUM JIMYHOCTH, MATPUOTHU3MA U
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE pe3yibTaThl OCBOCHMS ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOIrO OOIIECTBa, PACIIMPEHUE >KU3HEHHOIO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUA OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOTO BOCIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YyYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBOXKCHHE 3aKOHA
Y MIPABONOPSIKA;



TOTOBHOCTB K COBMECTHOW TBOPUECKOM JIEATEIILHOCTH MTPU CO3AaHNUU YUEOHBIX
MPOEKTOB, PEIIEHUHM Yy4eOHBIX U TO3HABATEJIBHBIX 3a/1ad, BBIIIOJIHEHUH
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSMH U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTb K T'YMaHUTAaPHOM U BOJIOHTEPCKOU JIESITEIIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MEHTUYHOCTH, TAaTPUOTU3MA,
YBAXKEHHUS K CBOEMY HapoOly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, CBOIO PomuHy, CBOM SI3BIK M KYJIBTYpYy, NPOLUIOE W HACTOSAIIEE
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuuy;

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

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTAaHOBJICHUE H
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENISAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAaHHUE YMOLUMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUYECKON JTUUHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMAaHUE U peanu3alysi 310pOBOro U 6€301macHoro oopasa xu3Hu (310poBoe
MUTaHKUE, COOJIIOIEHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATAA W OTAbIXa, pEryasipHas (Qu3uyeckass aKTUBHOCTb), OEpEeKHOro,
OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hPU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBBIO U KU3HU JIIOACH;

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

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K AaKTHBHOM JAEATEIBHOCTH TEXHOJOTMYECKOW WM COLMAJIBbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON e TeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIIEHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIIICHHE YPOBHS OSKOJOTHYECKOW KYyJIbTYpbl: TNPUOOPETEHHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTH UCIOIB30BATh MIPHUOOPETaEMBbIe MPU U3YUECHUH OMOTIOTHH 3HAHUS
M YMEHHA TpU peHIeHHH TMpoOsieM, CBA3aHHBIX C  pallOHaJIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAIIPaBJICHHBIX HAa COXPAaHEHUE PABHOBECUS B DKOCHUCTEMAxX, OXPaHy BHUIOB,
aKocucTeM, orochepsr);

AKTUBHOE HENPUATUE NEUCTBUN, IPUHOCAILMX BPEA OKPYKAIOIIEH PUPOTHON
cpene, yMEHHE IMPOrHO3UPOBATh HEOJArOMPHUITHBIE SKOJOTHUYECKHE MOCIEACTBHS
IIPEANPUHIMAEMBIX IEUCTBUM U NIPEJOTBPALATh UX;



HaJIMYue Pa3BUTOrO SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJOTUUECKON KYJIbTYPHI,
OIIBITA JIeSITEIbHOCTH 9KOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTH K Y4aCTHUIO B MPAKTUYECKOM JI€ATEIbHOCTH SKOJIOTHYECKOU
HaMpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JUAJIOre
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YMTATENIbCKOW KYJbTYpbl KaK CpeJICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWe chnerudUuKU OWOJIOTUM KaK HayKd, OCO3HaHus €€ poju B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEeACTaBICHUs] 00 OKpY)KaloIeM MHpPE KaK O €JIMHCTBE IPHUPOJIbI, YejoBeKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PAaBHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
obOecricueHUsT HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX  pelaTh PecypcHbie  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTEeH BBIX0JIa U3 TJI00ATBHBIX YKOJOTHYECKUX MPOOJIeM U
obecrieueHusi  mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYypcoB M (HOPMHUPOBAHHMIO HOBBIX CTaHJIapTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYCHUHU OHMOJOTHUECKUX 3HAHUM B IEIAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJb30BaTh TMOJIydaeMble 3HaHMS [JI1 aHajdu3a U
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIMX B HEM M3MECHECHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUST HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CITOCOOHOCTh CaMOCTOSITENILHO HCIIOJIB30BaTh OWOJIOTMUECKHE 3HAHUSA JJIs
peleHus Ipo0JeM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHWE LIEHHOCTH HAYYHOW JESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISIThH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHWIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHH C )KU3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIC (MEXKIPEIMETHBIC) OOIEHAYYHbIC MOHITHS, OTPaKarOIINe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNe, HaOII0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTUE); YHUBEPCAJIbHbBIC
ydeOHbIe JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, PETYJISTHBHBIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIIMOHATBHONW IPaMOTHOCTH M COIMATIBHOMN
KOMIETEHIIUU  OOYyYalolMXcs; CHOCOOHOCTh  OOyYalolUXCSl — HCIOJIb30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECCKHUE 3HAHKUS U YHUBEPCAIbHBIC
y4eOHbIC ICHCTBUS B MO3HABATEIFHOM M COLIMATIBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOyuaromierocsi OyayT chOpMUPOBaHbI IMO3HABATENIbHBIE YHUBEPCAIbHBIC
y4deOHbIC JEHCTBHUS, KOMMYHUKATHBHBIC YyHHUBEpCaJIbHbIC Yy4ueOHBIC JCHCTBUS,
pEryJIATHUBHBIC YHUBEpCAJIbHBIC yUeOHBIC IEHCTBUS, COBMECTHAS JCATCIbHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbI CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBJiagenne YHHUBEpPCAJIbHBIMH y4eOHBIMU NMO3HABATEIbLHBIMHU
NEUCTBUSMM:

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpobJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CpaBHEHMS, Ki1acCu(HUKAIINK, 0000IICHHUS ), PAaCKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHIKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTU C TTOCTABICHHBIMU LIETISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyYKTHUBHBIC, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3AKITIOUCHUS;

MIPUMEHSTH CXEMHO-MO/ICIIBHBIE CPEACTBA ISl TPEACTABICHHS CYyIIIECTBEHHBIX
CBSI3¢d W OTHOIICHUMH B U3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a TaKxke
MPOTUBOPEYMIT PAa3HOTO POJA, BBISIBICHHBIX B PA3IUYHBIX HWH(POPMAITMOHHBIX
MCTOYHUKAX;



pa3pabaTbhiBaTh MJIAaH PEIICHUs] MPOOJIEMBI ¢ YYETOM aHaIM3a MMEIOLIUXCA
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH NOCJIEICTBUIN AEATEIBHOCTH;

KOOPJIMHUPOBATH U BBIMIOIHATH pabOTy B YCIOBUAX PEaTbHOTO, BUPTYAIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIAJI€Th HABBIKAMH Y4E€OHO-UCCIE0BATEIbCKON U MTPOESKTHOM IESITEIbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHblEe BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAlUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYalUsIX, B TOM YHCJI€ IPU CO3/IaHUU YYEOHBIX U COLUATBHBIX IIPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh H (OPMYIUPOBaTh COOCTBEHHBIC 3aJayll B 00pa30BaTEILHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh TPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PEeIICHUs, HAXOAUTh apryMEHTHI Il J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHUsS 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITh IEJICHAINIPABICHHBIM MOUCK TMEpeHOca CPEeNCTB U CIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 U NPAKTUYECKYIO 00JIacTu
KU3HEIEeATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTrMHAJIbHbBIE MOAXOJbl U PELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(POpMAIUK (TEKCTE Y4eOHOro
nocoOusi, HAyYHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTHYECKHX CIOBapsAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM Mpe/CTaBICHUS, KPUTHUECKH OLIEHUBAThH
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTD;



(dbopMynpoBaTh 3aMpoChl U MPUMEHATh PA3IUYHBIE METOJABI MPHU MOUCKE U
otbope Omosornyeckoil MHpOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHMS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa MHpu padoTe ¢
OMoJOrnyeckod HHPOpMalUME: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsJHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH JeHCTBUSMMU:

1) o6menmne:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO yU4aCTBOBATh
B JMAJIOT€ WM JIMCKYCCHUM IO CYHIECTBY OOCYX)JaeMoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIIbHO BBINOJIHEHUS MpejiaraeMon
3aJ1a4y, YYUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3WIHNA APYIMX yYaCTHHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacrno3HaBaTh HeBepOalbHbIE CpEICTBAa OOLICHHS, MOHUMATh 3HAuYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBHUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOJIeH, MPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyaupoBaTh CBOM BO3PAKEHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U MCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaIbHOU
paboThI MPU PEIICHUH OHMOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aUMOJEHCTBUSA MPU PEILIeHUH y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IJIaH JCHCTBUH,



pacrupeneniaTb poid ¢ Y4ETOM MHEHHMM YYacCTHHUKOB, OOCYXXIaTh pE3yJIbTaTbhl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHA NpPOOJIEM U UX
pEIIeHHs B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBMSX M ITOCTYIIKaxX IO OTHOUIEHHUIO K JKUBOW NIPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTEbHOM
JEATEIIbHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieN1aTh OCO3HaHHBIN BHIOOD, apTyMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTh 32
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  [O3HABAaTEJbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PeIEKCUU JI OLEHKH CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO MPUHUMATh PELIEHUS MO0 HX
CHU)KEHMUIO;

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
JEATEIIbHOCTH;



3) npunsiTHE ceds U APYrUX:
IPUHUMATH ce0sl, MOHMUMAsi CBOM HEIOCTAaTKU U IOCTOMHCTBA;
NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;
IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;
pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.
IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pE3yNbTaThl OCBOCHUS COJEPKAHMS Y4YEeOHOro mpeamera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecledYeHue
npopunapHOro  oOyueHust  oOydaronuxcss  Ouojmoruv. OHHM  BKJIIOYAIOT:
crnenuduyeckue Ajisi OMOJOTHN HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUM 1O
OCBOCHHIO, UHTEPIPETALMN U MPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojam U3y4eHus.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
KJlacce NOKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIICHHH TpobJieM  paluoHaIbHOTO
MPUPOOTIOIH30BaHUS, O BKJIaJIE POCCHUICKUX U 3apYOCKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIire ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSIIUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTb, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUHU
(xnerounas teopus T. llIBanna, M. Ilneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI ), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB TE€PBOr0 IMOKOJICHUSI, PACHICIUICHUSI, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHagensa, TrOMOJOTMYECKUX PSOOB B HACIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TIO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTUYECKUX HCCIIEIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHUE,
HaOIIOICHNE, SKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKapHoOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHuW3MOB, B TOM YHCIE
OakTepuii, rpudOB, paCTEHUH, )KUBOTHBIX U YeJIOBEKa, CTPOEHUSI OPraHOB U CUCTEM
OpraHOB pAaCTEHUW, >KUBOTHBIX, YEJIOBEKa, IPOILIECCOB >KU3HEAESITEIbHOCTH,



IPOTEKAIOIIMX B OpTaHU3Max PAacCTEHUH, )KUBOTHBIX U YEJIOBEKa, OMOIOTHYECKUX
IPOIIECCOB: 0OMEHa BeUIeCTB (MeTaboIM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOrO TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(YHKIUSAMHU, CTPOCHUEM KJIETOK pa3HbIX TKaHEH M UX (QYHKUHUAMH, MEXITY
OpraHaMM M CHCTEMaMU OpraHOB y pPAacTEHMH, >KMBOTHBIX M YEJIOBEKa U UX
GYHKIUSAMU, MEXAY CHUCTEMaMH OPraHoB U HMX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BElIEeCTB, dTallaMU KJIETOYHOTO IMKJIA ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (PEHOTHIOM, (DEHOTUIIOM H
dakTopamu cpenibl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYUTEIbHBIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJIsl OKA3aTENbCTBA POACTBA OPTraHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33Ja4H, BBISBISATh NPUUMHHO-CIIEICTBEHHbIE
CBSI3M MEXIY UCCIIEyeMbIMU OMOJIOTHUECKUMH MTPOLIECCAaMU U SIBJICHUSMH, JENIaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE W TPAKTUYECKUe padOThl, COOIIOJATH
npaBuia npu padboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHME BBIIBUraTh THUIIOTE3bl, MPOBEPATh MX 3SKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GOpMyIupys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThl U €NaTh BBIBOJIBL;

YMEHUE Y4YacTBOBAaTh B y4E€OHO-UCCIIENOBATEILCKONW paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJMMYHO  TPEACTABIATh  TOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
o0acTv GMOJIOTHUHU U MEAUIMHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OILIOA0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHNe TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccuoHalbHON
NESATEIIBHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOTO XO03S1CTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIriayOasaTh MO3HABATEIbHBIN
MHTEpEC, HAIPaBJICHHBII HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH Npodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CPETHETO
Ipo(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.



[TpenmeTrHbie pe3yabTaThl OcBOeHUsl yueOHOro mpeamera «buomorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IO3HAHUMU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npoOyieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAIMOHAIBHOTO
IPUPOJIOTIONB30BaHUS, U B (POPMUPOBAHUH IIEHHOCTHOTO OTHOUICHHS K MPHUPOJE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHHME BJAJETh CHUCTEMOW OMOJOIMUYECKUX 3HAHMUW, KOTOpas BKIOYAET
ONpEJENEeHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOIIUX OHOJOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(oBomronimoHHas Teopus Y. JlapBuHa, CHHTETHYECKAsI TEOPUS SBOJIIOLMN), YUCHHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBoitonuu, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecus Jx. Xapau u B. BaiinOepra,
3apoabimieBoro cxoxacrsa K. M. bapa), npaBuina (munumyma HO. JIuOuxa,
HKOJIOTMYECKON THUpaMuibl IHEpPTuM), rumnotre3bl (runoreza «vupa PHK» V.
['un6epra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMM  HAy4YHOIO  IO3HaHMS,
UCITIOJIb3yEMbIMH B OMOJIOTUYECKUX UCCIEA0BAHMIX KUBBIX OOBEKTOB U SKOCUCTEM
(onucaHue, u3MepeHue, HaOJIOJEHHE, JKCIIEPUMEHT), CIOCOOAMM BBISIBICHUS U
OLICHKM aHTPOITOT€HHBIX U3MEHEHUI B IPUPOJE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOr€OLIEHO30B,
PKOCUCTEM M Ouochepbl, CTAOMIM3UPYIONMIETO, ABMXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJIIONMATPUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHuS,
BIUSHUAA ~ JBWKYIIMX  CWJI  DBOJIOINMM  HAa  TeHOQOHA  TOIYJISIUH,
IPUCIIOCOOJIEHHOCTH OPTaHMW3MOB K Cpelie OOWTaHUs, YepeIOBaHUS HANPABICHUIN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB M MIOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBA3M MEXAY TMpOIECCaMU HBOJIIOIUH,
JNBIDKYIIMMHM CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATh  OTJIMYUTENbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHUs, aOMOTHYECKHMX M OMOTHYECKUX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBSI3€d  OpPraHM3MOB B  COOOIIECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOE MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JUIS JOKA3aTeJlbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpebl OOUTAHUSA, €IUHCTBA



YeJIOBEYECKUX pac, HEOOXOIMMOCTH COXPaHEHUsT MHOroodOpasus BHAOB U
HKOCHCTEM KaK YCJIOBUS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHE peniaTh ONOJIOTHYECKUE 3a/1a4H, BBISBISATH MPUUNHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH | SBICHUSMU, JIeTIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHWH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPaKTUYECKHUE padOThI, COOMHOAATH
MpaBuiia Mpu padoTe ¢ y4eOHBIM U 1a0OPATOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bl, MPOBEPATh WX OAKCICPUMEHTAIHLHBIMU
cpencTBamMu, (GOpMyIUpPYs 1eJdb HCCICIOBAHMS, aHAJTU3UPOBATH IOJYYCHHBIC
pe3yabTaThl U JeaTh BHIBOIBI,

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OuoJioruw,
OKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATH  MOJYYEHHbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(epeHIusX;

YMEHHE OIIEHHWBATh TUTIOTE3bl U TEOPHH O MPOUCXOKICHUU KU3HU, YEIOBEKA
U YEJOBEUECKUX pac, O MPUYMHAX, MOCIEIACTBUAX U CHOCO0AaX MpeIoTBpAIICHUS
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHATbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUU, CEIbCKOTO XO3AWCTBA, MHUIIEBON
MPOMBINIJICHHOCTH, YIUIyOJIATh TO3HABATEIbHBIA HMHTEpPEC, HAMpaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud W MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrposbnsie  IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
1 buonorus xak Hayka 1 bubmotexa [JOK
e https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
1
2 JKuBble cucTeMBbl U UX U3Y4YCHUE 2 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
b 2 .
3 HOJOTHA IICTIH 05 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 XuMun4eckasi OpraHu3anusi KIETKH 10 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2
> (CTpOCHHE I GYHKIUH KICTKH 8 https://m.edsoo.ru/7f41c292
5 OOMeH BelIeCTB U NMPEBPAIlEHUE SHEPTUU 9 1 bubnmnoreka [JOK
B KJIETKE https://m.edsoo.ru/7f41¢c292
7 Hacneacreennas uagopmanus u 9 05 bubnuorexa [JOK
peanu3arus e€ B KJIETKe ' https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
X 1 1
8 VISHEHHBII HHIITCTETIE 6 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
9 18 1.5
CTpOCHHE i (GYHKIUHI OPraiH3MOB https://m.edsoo.ru/7f41c292
10 Pa3MHOkeHME U pa3BUTHE OPTraHU3MOB 8 1.5 bubmorexa [JOK

https://m.edsoo.ru/7f41c292
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I'enetuka — HayKa 0 HAaCJICACTBCHHOCTH U

bubmuorexa [JOK

11 2 0.5
M3MEHYMBOCTH OPTaHU3MOB
bubmuorexa [JOK
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1 https.//m.edsoo.ru/7f41c292
bu6mmoreka [IOK
14 r .
cHeTHi deroBeka 3 05 https://m.edsoo.ru/7f41¢c292
bubmuorexa [JOK
15 (CeeKLIs OpraiH3MoB 4 L https://m.edsoo.ru/7f41c292
16 buorexHoyiorus U CUHTETUYECKAs 4 bu6mmoreka [IOK
ouosorus https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 102 13
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11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoubusie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3apokeHUE U Pa3BUTHE IBOJTIOLUOHHBIX 4 1 bubnnorexa [JOK
[PEACTaBICHHN B ONOIOTHH https://m.edsoo.ru/7f41cc74
N bubnnorexa [{OK
2 M 14 2
HKPOIBOIIONHA H €€ PesyiIbTatht https://m.edsoo.ru/7f41lcc74
3 Maxpo3BoroIus 1 €€ pe3yabTaThl 6 bubmorexa HOK
P pesy https://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHue U pa3BUTHE KU3HU HA 15 15 bubmuotreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
5 [IpoucxoxaeHue yenoBeka — 10 1 bubmmnoreka HOK
AHTPOITOTECHE3 https://m.edsoo.ru/7f41cc74
DKOJIOTHSl — HayKa O B3aUMOOTHOIIIEHUSIX
6 OpPTaHU3MOB U HAJIOPTaHU3MEHHBIX CUCTEM 3 0.5 bubmorexa HOK
. . ' https://m.edsoo.ru/7f41cc74
C OKpYXKaromiei cpenoi
bubnunorexa LIOK
7 9 1.5
OpramHsml i cpena oduTanus https://m.edsoo.ru/7f4lcc74
. bubnuotexa [JOK
8 C) 9 0.5
KOIOTIL BUOB H Oy IALIHH https://m.edsoo.ru/7f41cc74
9 DKOJI0THS COOOIIECTB. DKOJIOTHYCCKHUE 12 05 bubnunorexa LIOK
CHCTEMBI ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1 b —
0 HoC(epa — rodankHas SKocHCTeMa 0 https://m.edsoo.ru/7f41cc74
11 UYenoBek u oKpyxaromas cpeaa 6 bubnuotexa [JOK
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PesepBHOE Bpemst
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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HOYPOYHOE INIVIAHUPOBAHUE

10 KIIACC
Ne KosanuyecTBO 4acoB Jlara
JIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka Bcer Konrpoabnbl  IlpakTnyecku  HM3Y4eHH
o0pa3oBaTe/ibHbIE PECYPChI
n 0 e padoThlI e padoThlI |
buonorus xax
KOMILIEKCHAsi HayKa 1 _ .
https://resh.edu.ru/subject/lesson/3827/main/11
1 KaK 4acTh 1
894 4/
COBPEMEHHOTO
oOmecTBa
JKuBbI€ CHCTEMBI U UX https://resh.edu.ru/subject/lesson/3827/main/11
) CBOIiCTBa YpOBHEBas 1 894 4
OpraHM3aIHs KUBBIX https://resh.edu.ru/subject/lesson/5388/start/
CHUCTEM
Bxognas
3 KOHTpOJIbHAs paboTa 1 1
(CID
Hcrtopus oTkpbITUS U _
4 R —— 1 https://resh.edu.ru/subject/lesson/3874/start/
i ’ https://resh.edu.ru/subject/lesson/3885/main/
Kierounas teopus
MeTtonbl
MOJIEKYJIIPHOHN U
KJIETOYHOU OMOJIOTHH.
5 [IpakTuueckas pabora 1 0.5 https://resh.edu.ru/subject/lesson/4951/main/

«3yueHnne meTon0B
KJIE€TOYHOH OHMOJIOTrUHA
(xpomatorpadusi,



https://resh.edu.ru/subject/lesson/3827/main/118944/
https://resh.edu.ru/subject/lesson/3827/main/118944/
https://resh.edu.ru/subject/lesson/3827/main/118944/
https://resh.edu.ru/subject/lesson/3827/main/118944/
https://resh.edu.ru/subject/lesson/3827/main/118944/
https://resh.edu.ru/subject/lesson/3827/main/118944/
https://resh.edu.ru/subject/lesson/3827/main/118944/
https://resh.edu.ru/subject/lesson/3827/main/118944/
https://resh.edu.ru/subject/lesson/5388/start/
https://resh.edu.ru/subject/lesson/5388/start/
https://resh.edu.ru/subject/lesson/3874/start/
https://resh.edu.ru/subject/lesson/3874/start/
https://resh.edu.ru/subject/lesson/3885/main/
https://resh.edu.ru/subject/lesson/3885/main/
https://resh.edu.ru/subject/lesson/4951/main/
https://resh.edu.ru/subject/lesson/4951/main/

anekTpodopes,
nuddepeHnranibHoe
HeHTpUyTUpOBaHUE,
ITLIP)»

XMMHYECKUHN COCTAB
KJIETKU

https://resh.edu.ru/subject/lesson/4951/main/

MuHepanbHbie
BELIECTBA KJIETKH, UX
Ouosaoruyeckas poiib

Opranuueckue
BEII[ECTBA KJIETKU —

6enku. JlabopaTopHas

pabora
«OO0HapyxeHue
0EJIKOB ¢ TOMOIIBIO
KaueCTBEHHBIX
peaxkuuii»

0.5

https://resh.edu.ru/subject/lesson/5392/main/

https://resh.edu.ru/subject/lesson/5392/main/

CBoiicTBa,
KJ1accuuKanus u
¢byHK1MN OenKoB

https://resh.edu.ru/subject/lesson/5501/main/

10

11

Oprannueckue
BEIIECTBA KJICTKU —
YTIEBOJIbI
Opranunueckue
BEIIECTBA KJICTKU —
JIUTIATBI

https://resh.edu.ru/subject/lesson/5394/start/

https://resh.edu.ru/subject/lesson/5499/start/

12

HyxnenHnosbie
kuciotel. [JHK u

0.5

https://m.edsoo.ru/863e766¢



https://resh.edu.ru/subject/lesson/4951/main/
https://resh.edu.ru/subject/lesson/4951/main/
https://resh.edu.ru/subject/lesson/5392/main/
https://resh.edu.ru/subject/lesson/5392/main/
https://resh.edu.ru/subject/lesson/5392/main/
https://resh.edu.ru/subject/lesson/5392/main/
https://resh.edu.ru/subject/lesson/5501/main/
https://resh.edu.ru/subject/lesson/5501/main/
https://resh.edu.ru/subject/lesson/5394/start/
https://resh.edu.ru/subject/lesson/5394/start/
https://resh.edu.ru/subject/lesson/5499/start/
https://resh.edu.ru/subject/lesson/5499/start/
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c

13

14

15

PHK. JIaboparopuas
pabora
«Uccnenosanue
HYKJIEMHOBBIX KUCJOT,
BBIJIETICHHBIX U3
KJIETOK Pa3IIUIHBIX
OpPTaHU3MOBY

CtpoeHue u GyHKIHH
AT®. lpyrue
HykseozuaTpudocoar
bl (HT®)
CexBeHUpOBaHUE
JAHK. Metoapl
T€HOMUKH,
TPAHCKPHUIITOMUKH,
MIPOTEOMHKH

Mertozsl CTpYKTYypHOR
6uosorun

https://m.edsoo.ru/863e7c98

https://m.edsoo.ru/863e7c98

https://m.edsoo.ru/863e7dc4

16

Tumel KIeTOK.
IIpokapuornueckas
KJIETKA

https://m.edsoo.ru/863e796e

17

Ctpoenue
3YKApUOTHYECKON
KJIETKH.
[IpakTuueckas pabora
«3y4yeHue cBOWCTB
KJIETOYHOU
MeMOpaHbD)

0.5

https://m.edsoo.ru/863e796e



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18

IToBepXHOCTHBIM
anmnapar KJIeTKU

https://m.edsoo.ru/863e7540

19

OnHomeMOpaHHBIE
OpraHOMJIbI KJICTKH.
[IpakTuyeckas pabora
«M3yueHne IBUKEHUS 1
IIUTOIJIa3MbI B
PaCTHTEIBHBIX

KJIETKaX»

0.5

https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e

20

ITomyaBTOHOMHBIE
OpPIraHOM/IbI KJIETKHU:
MHUTOXOH/IPHH,
IUTACTHIBI.
JlaGoparopHas paboTa
«Uccnenosanue
TUTa3MOJIN3a U
JIeTIa3MoIT3a B
pacTUTENBHBIX
KJIETKax»

0.5

https://m.edsoo.ru/863e7f4a

21

22

23

Hemem0OpanHsbie
OpraHOUIbI KIETKU

Crpoenue u GpyHKIUU
aapa

CpaBHuTenbHas
XapaKTepUCTHKA
KJIETOK DYKapHOT. 1
JlaboparopHas pabota
«M3ydyenue crpoeHus

0.5

https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e8436

https://m.edsoo.ru/863e86f2



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2

KJICTOK pPa3JIMIHbIX
OpraHnu3mMoB»

24

Accumunsamusa u
JUCCUMUJISALIMS — JIBE
CTOPOHBI
MeTtaboau3ma. THurbl
oOMeHa BEIeCTB.
JlaGopaTopHnas pabota
«3yuenne
KaTaJINTUYSCKON
AKTUBHOCTH
¢depmeHTOB (Ha
IpUMEpPE aMHJIA3hI
WJTU KaTajasbl)»

https://m.edsoo.ru/863e8878

25

26

DepMEeHTaTUBHBIN
XapakTep peaKuit
KJIETOYHOTO
MeTabonu3ma.
JlaGoparopHas paboTa
«3yyenune
(bepMEeHTaTUBHOTO
pacIeIeHns
NepoKCcHIa BOIOpoaa
B PACTUTEIbHBIX U
KUBOTHBIX KJIETKAX)

benku-aktuBaTops! 1
OeTKU-UHTHOUTOPHI

0.5

https://m.edsoo.ru/863e89a4

https://m.edsoo.ru/863e8c60

27

ABTOTPO(DHBIN THIT
oOMEHa BEIIECTB

https://m.edsoo.ru/863e8c60



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

28

dorocunres

https://m.edsoo.ru/863e8efe

29

XeMOCHUHTE3.
JlaboparopHas pabota
«CpaBHeHUE
IPOIIECCOB
dorocuHTE3a U
XEMOCHHTE32)

0.5

https://m.edsoo.ru/863e8efe

30

31

AnHaspoOHbBIE
Opranu3mbl. Buasl
OpOXKeHUS.
JlaGopaTopHnas pabota
«CpaBHeHUE
MIPOLIECCOB OPOKEHUS
U JIBIXaHUSD)

AspobHbIE
OpTaHU3MBI. JTaIlbl
SHEPreTHIECKOro
obmeHa

https://m.edsoo.ru/863e8d78

https://m.edsoo.ru/863e9214

32

33

OHeprus
MeMOpaHHOTO
rpaJveHTa MPOTOHOB.
Cunte3 AT®: pabota
npotoHHON ATO-
CHHTa3bl

Peakiun MaTpu4HOI o
CHHTC3a

https://m.edsoo.ru/863e9214

https://m.edsoo.ru/863e9214

34

Tpanckpunuus —
MAaTpUYHBIA CHHTE3
PHK

https://m.edsoo.ru/863e9214



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
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35

Tpancisauus u e€
Tkl

https://m.edsoo.ru/863e9214

36

Konuposanue
aMUHOKHCIIOT. PoJib
pubocom B
ouocuHTe3e OeKa

https://m.edsoo.ru/863e9214

37

38

39

Opranu3zanus reHoma
y IPOKapUoOT U
9YKapuoT
MonekynspHble
MEXaHU3MBI
9KCIIPECCUU T€HOB Y
3YKapuoT

Bupycer —
HEKJIETOYHBIE (POPMBI
JKU3HHU U O0JIMTaTHBIE
apasuThl.
[IpakTuueckas pabora
«Co3manue Moaean
BHUpYyCa»

0.5

https://m.edsoo.ru/863e9336

https://m.edsoo.ru/863e9336

https://m.edsoo.ru/863e9336

40

Bupycusie
3a00JIeBaHUS
YyeJIoBeKa, JKUBOTHEIX,
pacTeHuH.
HanorexHonoruu B
OMOJIOTHH U B
MCOUIINHE.

https://m.edsoo.ru/863e9336

41

JKU3HEHHEBIN UK
KJIETKU

https://m.edsoo.ru/863e9336

https://m.edsoo.ru/863ea20e
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42

Hoayrogosas
KOHTPOJIbHAsI
padora

43

MarpuyHslii CUHTE3
JIHK

https://m.edsoo.ru/863ea20e

44

XpOMOCOMBI.
JlaGopaTtopHnast pabota
«M3y4ueHne XxpoMocomM
Ha FOTOBBIX
MHUKpOIpenapaTax»

0.5

https://m.edsoo.ru/863e9570

45

46

Jlenenue KiIeTKku —
MHUTO3

Turbl KIETOK.
Kapuokunes u
[IUTOKHHE3.
JlaGopaTtopHnast pabota
«Habmonenne Muto3a
B KJIETKaX KOHUMKA
KOpeIIKa Jyka (Ha
TOTOBBIX
MUKpOIIpenaparax )»

0.5

https://m.edsoo.ru/863e9cle

https://m.edsoo.ru/863e99c6

47

Perymsmus
JKU3HEHHOTO IUKJIa
KJIETOK

https://m.edsoo.ru/863e99c6

48

Opranu3M Kak euHOoe
nenoe

https://m.edsoo.ru/863e9da4

49

TkaHu pacTeHUN.
JlaboparopHas pabota

0.5

https://m.edsoo.ru/863e9ed0



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
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«M3yueHne TKaHeu
pacTeHui»

50

TkaHU KUBOTHBIX U
YeJI0BeKa.
JlaboparopHas paboTa
«3yueHue TKaHen
YKUBOTHBIX)

0.5

https://m.edsoo.ru/863e9ed0

51

Opraunbl. Cuctemsl
OpTaHoB.
JlaGopaTtopHnast pabota
«M3y4enue opraHoB
I[BETKOBOT'O
pacTeHusI»

0.5

https://m.edsoo.ru/863e9cle

52

Onopa Tena
OpPTraHU3MOB

https://m.edsoo.ru/863ea5a6

53

54

JBr>xeHue
OpTraHU3MOB

ITuranue OpraHu3MoB

https://m.edsoo.ru/863ea5a6

https://m.edsoo.ru/863eabbe

55

ITnTanne
MMO3BOHOYHBIX
JKUBOTHBIX.
[IumeBapurenbHas
CHCTEMa YeJIOBeKa

https://m.edsoo.ru/863eabbe

56

[{pIxaHue opranu3smMoB

https://m.edsoo.ru/863ea8bc

57

Jlpixanue
MMO3BOHOYHBIX
JKUBOTHBIX U
YyeJIoBeKa

https://m.edsoo.ru/863ea8bc
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58

TpaHcnopt BewEeCTB y
OpPraHU3MOB

https://m.edsoo.ru/863ea48e

59

KposenocHas

cHcTeMa

MMO3BOHOYHBIX 1
JKMBOTHBIX U

YyeJjioBeKa

https://m.edsoo.ru/863ea48e

60

61

62

63

64

Breinenenne y
OpraHu3MOB

3aiuTa y Opranu3MoB 1

HNmmyHHas cuctema

yeJioBeKa

DJIeMeHTapHbIe

OCHOBBI TEOPUH

KJIOHAJIbHO-

CeJIeKTUBHOTI'O 1
HMMYHHTeTA (€
yNOMHUHAHHEM BKJIA/A
yuenbix II. Jpianxa n

®. bepHera).

PoJb BpoxkaéHHOroO
HMMYHHUTETA B
PAa3BUTHU CUCTEMHBIX
H AyTOUMMYHHBIX
3a00J1€eBaHMIA.

Paznpaxumocts u
peryisnus y 1
OpraHU3MOB

https://m.edsoo.ru/863eac2c

https://m.edsoo.ru/863e9cle

https://m.edsoo.ru/863eac2c

https://m.edsoo.ru/863ead44

https://m.edsoo.ru/863ead44
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65

66

I'ymopanbHas
peryisauus u
SHIOKPUHHAs CUCTEMA
JKUBOTHBIX U
YeJI0BEKa

@DopMBbl pa3MHOKEHUS
OpraHU3MOB

https://m.edsoo.ru/863eaea?2

https://m.edsoo.ru/863eafec

67

68

69

ITonoBoe
pasMHOXKeHUE

Meiios

I'amerorenes.
O6pazoBanue u
pa3BUTHE MOJIOBBIX
KJIETOK.
JlaGoparopHas paboTa
«M3y4enue crpoeHus
MIOJIOBBIX KJIETOK Ha
TOTOBBIX
MHUKpOIpenapaTax»

0.5

https://m.edsoo.ru/863eafec

https://m.edsoo.ru/863eb10e

https://m.edsoo.ru/863eb10e

70

71

NunuBunyansHoE
pa3BUTHE OPTaHU3MOB
— OHTOTEHE3

3akagKa OpraHoB U
TKaHeH u3
SaPOJII)IHIeBBIX
JINCTKOB

https://m.edsoo.ru/863eb348

https://m.edsoo.ru/863eb348

72

Pocrt u passutue
JKUBOTHBIX.

0.5

https://m.edsoo.ru/863eb348
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73

74

75

76

JlaboparopHas paboTa
«BriaBienne
MIPU3HAKOB CXOJICTBA
3apoJIbIIe
MMO3BOHOYHBIX
JKMBOTHBIX»

Pazmuoxenue u
pa3BUTHE PACTEHUM.
JlaGopaTtopHnas pabota
«CTpoeHue OpraHoB
Pa3MHOXKEHHS
BBICIIMX PACTEHUI»

Uctopus
CTaHOBJICHUS U
pa3BUTHS TEHETUKHU
KaK HayKH

OcHOBHBIE TIOHATHUSA U
CUMBOIIbI T€HETHKH.
JlaGoparopHas paboTa
«/Ipo3oduna xak
00BEKT TeHeTUUECKHIX
HUCCIIENOBAHUIN

3aKOHOMEPHOCTH
HaCJICTOBAHHSI
NIPU3HAKOB.
MonorubpuaHoe
CKpEIIMBaHHE.
[IpakTuyeckas pabora
"N3yueHue

0.5

0.5

0.5

https://m.edsoo.ru/863eb46a

https://m.edsoo.ru/863eb46a

https://m.edsoo.ru/863eb46a

https://m.edsoo.ru/863eb46a



https://m.edsoo.ru/863eb46a
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pe3yIbTaToB
MOHOTHOPHUIHOTO
CKPCIBAHHS Y
JIpo30¢uIs"

77

Huronornueckue
OCHOBBI
MOHOTHOPUIHOTO
CKpELIMBAHUS

https://m.edsoo.ru/863eb46a

78

AHanuzupyroiee
CKpEILMBaHHUE.
Henomnnoe
JIOMUHUPOBaHUE

https://m.edsoo.ru/863eb5fa

79

80

81

Jurubpunxoe
CKpEIBaHHE.
[TpakTnyeckas padora
«3yyenune
pe3yiIbTaToB
TUTHUOPHUIHOTO
CKpELUBaHUS Y
O30 UITBI»

Ilutonoruueckue
OCHOBBI
TUTHOPHUIHOTO
CKpEITUBaHUS
CuenneHHoe
HACJICAOBaHHUE
MIPU3HAKOB

0.5

https://m.edsoo.ru/863eb5fa

https://m.edsoo.ru/863ebb5e

https://m.edsoo.ru/863ebb5e

82

XpoMOCOMHasi TEOpUs
HACJIECTBEHHOCTH

https://m.edsoo.ru/863ebb5e
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83

I'e”HeTuka nona 1

https://m.edsoo.ru/863ebb5e

84

85

86

87

T'enoTun xak
[EJIOCTHAs cucTeMa

I'eneTnmueckmit
KOHTPOJIb Pa3BUTHS
pacTeHUH, )KUBOTHBIX
U YeJIOBeKa

HM3MEeHUYHBOCTH

MpU3HAKOB. Buibl 1
W3MEHYHUBOCTH
Monudukarmontas
W3MEHYHBOCTh

https://m.edsoo.ru/863ebb5e

https://m.edsoo.ru/863ebd16

https://m.edsoo.ru/863ebd16

https://m.edsoo.ru/863ebd16

88

Bapuanvonsslii psag u
BapHallMOHHAas
KpHUBasl.
JlaGoparopHas paboTa
«HccnenoBanne
3aKOHOMEPHOCTEN
MO (PHUKAITMOHHON
M3MEHYUBOCTH.
ITocTpoenne
BapHAallMOHHOTO psia
Y BapuallMOHHOMN
KpHBOW»

0.5

https://m.edsoo.ru/863ebd16

89

I'emotunmueckas
W3MEHYUBOCTD.
KoMOunnaTuBHas
W3MEHYHUBOCTh

https://m.edsoo.ru/863ebale
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90

91

92

93

94

MyranuonHnas
U3MEHYUBOCTb.
[TpakTrueckas pabota
«Mytanuu y
npo3oduisl (Ha
TOTOBBIX
MUKpoOIIpenaparax)»

3aKOHOMEPHOCTH
MYTallMOHHOTO
mpoiiecca.
ONUreHeTHKa 1
SIIUT€eHOMHKA

['eHeTuka yenoBeka.
[TpakTuueckas pabota
«CocraBienue u
aHaJIN3 POJIOCIOBHOMN»

Metonasnl
MEIUIIMHCKOMN
T'€HETUKU

3HaueHHue
MeIUIIMHCKOMN
T€HETUKHU B
MpEeAOTBPALIEHUU U
JIEYEHN U
T€HETHYECKUX
3a00JIeBaHUI
JenoBeKa

0.5

0.5

https://m.edsoo.ru/863ebale

https://m.edsoo.ru/863ebale

https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e632a

https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e6122

95

OCHOBHBIE TOHATUA
CEJICKIIUU.

0.5

https://m.edsoo.ru/863e6564
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96

97

98

JlaboparopHas pabota
«3yueHnue copToB
KYJIbTYPHBIX
pacTeHuil U Mopo1
JIOMAIITHUX
KUBOTHBIX)

MeTtonsl
CEJIEKIIMOHHONI
paboTHI.
JlaGopaTopHnas pabota
«M3y4eHue MeTo10B
CEJIEKLIUH PACTEHUIN»

JlocTrKeHus
CEJIEKLIUH PACTEHUN U
KUBOTHBIX.
[IpakTuueckas pabora
«ITpuBHBKa
pacTeHuin»

Coxpanenue,
U3y4eHHE U
HCTIONIb30BAHUE
TeHETHYECKUX

pecypcos

0.5

https://m.edsoo.ru/863e674e

https://m.edsoo.ru/863e674e

https://m.edsoo.ru/863e6b72

99

buorexHonorus kak
HayKa M OTPaciib
MIPOM3BO/ICTRA.
[IpakTrueckas pabota
«M3y4yeHne 00bEKTOB
OMOTEXHOIOTHID)

0.5

https://m.edsoo.ru/863e6b72

https://m.edsoo.ru/863e6870
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HUrororas
100 KOHTPOJIbHASA 1
padora

OcHOBHEBIE

HarpaBJICHUs

CUHTETHUYECKOU

101 1
ouoJsioruu

Mennnunckue

OHOTEXHOJIOT MU

https://m.edsoo.ru/863e6870

102 XpOMOCOMHas U

T'CHHAsA WHKCHCPUS

https://m.edso00.ru/863e6870

OBILIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 102

13.5



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870

11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Jara
Ne ni/m Tema YpoKa Ko]—[Tpo,]n,]-[],[e HpaKTI/I‘lCCKI/Ie OﬁpaSOBaTe.Hl)Hble
Bcero U3Y4YEeHUS
padoTbI padoThbI pecypcnl

OBontonmoHHas teopus Y. https://m.edsoo.ru/863ea20e

1 HapBuna J[BuxKyliue Cuibl 1 https://m.edsoo.ru/863ea20e
3BOIOLMK BUIOB 110 Y. J[apBuRy

2 BxoaHasi KOHTpOJIbLHAs padoTa 1 1
Bbopn0Oa 3a cymiecTBoBaHMeE,

3 €CTECTBEHHBIN U HCKYCCTBEHHBIN 1 https://m.edsoo.ru/863e9cle
otbop

4 opmipoBaliite CHHTETHHECKOIL 1 https://m.edsoo.ru/863e9cle
TEOPUH IBOJIIOLIUN
DTarbl HBOJIIOIIMOHHOTO MPOoIecca:

) MUKPOIBOIIOLNA U 1 https://m.edsoo.ru/863e9cle
MaKpO3BOJIIOLUS

6 Homymstust — snemenrtapias 1 https://m.edsoo.ru/863e99c6
€IMHULIA DBOJIIOLIUN
3aKOH r€HETHUECKOTO PaBHOBECUS
JUx. Xapnu, B. Baiin6epra.

7 JlaGopatopHnas pabora 1 0.5 https://m.edsoo.ru/863e99c6
«BbIsABIIEHNE N3MEHYMBOCTHU Y
0co0el OHOT'O BHIA)

8 DneMeHTapHbIE (PaKTOPbI 1 https://m.edsoo.ru/863e9da4
IBOJIIOLIMH

9 dbgerr ocuopareis. Ipgexr 1 https://m.edsoo.ru/863e9da4

OYTBIJIOYHOTO TOPJIBIIIKA
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https://m.edsoo.ru/863e9da4

10

Murpauuu. M3onaumuun
MONYJISALHNA: Teorpaduaeckas,
Oonosrornyeckas

https://m.edsoo.ru/863e9ed0

11

EctectBenHsIit oTOOp —
HaIMPaBJIAIOMUN (HaKkTop
IBOJIIOIIH

https://m.edsoo.ru/863e9ed0

12

13

14

[TostoBoit 0TOOP

[Ipucnoco0aeHHOCTh OPraHU3MOB
KaK pe3yJlbTaT MUKPOIBOIIOIUH.
Jlaboparopnas pabota «3yuenue
apoMop(h030B ¥ HINOATANITAIIUHN Y
PacTEHUN U KUBOTHBIX»

[Tpumeps! npucnocobaeHut y
OpraHu3MoB: MOP(OIOTUYECKHE,
¢busnonornuecKue,
OMOXHUMHYECKHE, IOBEIECHUYECKHE.
JlaboparopHnast pabota
«[IpucnocobaeHnss OpraHu3MoB U
UX OTHOCHUTCJIbHAA
11e1ecO000Pa3HOCTh)

0.5

0.5

https://m.edsoo.ru/863e9fde

https://m.edsoo.ru/863e9fde

https://m.edsoo.ru/863e9fde

15

Bup, ero kpurepuu u CTpykTypa.
JlabopaTopHas pabota
«CpaBHeHHE BUOB 10
MOP(}OIOrHIecKOMy KPUTEPHIO»

0.5

https://m.edsoo.ru/863e9cle

16

17

CrpykTypa BHza
Bunoo6pa3oBanue kak pe3ynbTar
MHKPO3BOJJIIOLUA

https://m.edsoo.ru/863e9cle

https://m.edsoo.ru/863e9cle
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CBs13b MUKPO3BOJIIOLIUY U

18 https://m.edsoo.ru/863ea5a6
SIHIEMHUOJIOTUH
Makpo3Bosronus.

19 ITaneoHTOMOrNYECKHE METO B https://m.edsoo.ru/863ea5a6
W3YYCHHUS SBOJFOIIH

20 buoreorpaduueckre MeTo b1 https://m.edsoo.ru/863eabbe
W3YYCHHS IBOJTFOIIH
DOMOpPHOJIOTHYECKUE U

21 CpaBHUTEIHHO-MOp(doIoruueckue https://m.edsoo.ru/863eabbe
METO/IbI U3yUYECHHS IBOJIOIUU
MonekynsapHO-TEHETUYECKHUE,

22 OuoxumHeCKHE I https://m.edsoo.ru/863eabbe
MaTeMaTHYECKUE METOIbI
W3YYEHHUS SBOIOIIH

23 OO6mIre 3aKOHOMEPHOCTH https://m.edsoo.ru/863ea8bc
ABOJTIOIIUA
AnanTuBHas paauanus.

24 HepaBHoMepHOCTH TEMIIOB https://m.edsoo.ru/863ea8bc
SBOJIIOLIAH

25 Hayumie ranoress https://m.edsoo.ru/863ea48e
MIPOUCXOXKACHUS KU3HU Ha 3emiie

26 JlonayHHbIe MpeACTaBICHHS O https://m.edsoo.ru/863ea48e
3apOKJICHUH KU3HU
OCHOBHBIE 3TaITbl HEOPTraHUIECKON

27 https://m.edsoo.ru/863ea5a6
SBOJIIOLIAN

28 ['umnoTessl 3apoXKaCHUS KU3HA https://m.edsoo.ru/863ea5a6

29 Hetopust Sewn i METOzbI o8 0.5 https://m.edsoo.ru/863eabbe

uzyuenus. JlaboparopHas pabota
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«M3yueHue u onucaHue
HCKOIIaEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOBY

30

HauanbHble 3Tarsr opraHn4ecKkon
9BOJIIOLIMH

https://m.edsoo.ru/863eabbe

31

32

33

DBOIIOIUS DYKapUOT

OCHOBHBIE 3TaIlbl HBOJIIOIUU
pacTUTENBHOTO MUPA.
[IpakTuueckas pabora «13ydyenue
0COOEHHOCTEH CTPOSHUS PacTCHUI
Pa3HBIX OTJIEIIOBY

OCHOBHBIE 3TaIbI 3BOJIFOIIUH
JKUBOTHOI'O MHpa

0.5

https://m.edsoo.ru/863ea8bc

https://m.edsoo.ru/863ea8bc

https://m.edsoo.ru/863ea8bc

34

DBOJTIOIHS )KUBOTHBIX.
[IpakTuueckas padbora «M3yuenue
0COOEHHOCTEH CTpOeHUS
MO3BOHOYHBIX KHBOTHBIX)

0.5

https://m.edsoo.ru/863ea48e

35

36

37

Passurie xu3Hu Ha 3eMite 110
3paM U IepUoaM

MaccoBbie BBIMUPAaHUS —
AKOJIOTMYECKHUE KPU3HUCHI
IPOILIIOrO

CoBpeMeHHbIN HKOTOTHYECKU
KPHU3HUC, €r0 0COOEHHOCTH

https://m.edsoo.ru/863ea48e

https://m.edsoo.ru/863eac2c

https://m.edsoo.ru/863eac2c

38

CoBpemeHHas cucrema
OpraHUYecKOro Mupa

https://m.edsoo.ru/863ead44

39

OcHOBHbIE cCTEMaTHYECKHE
IpyMIbl OPraHU3MOB

https://m.edsoo.ru/863eac2c
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AHTpOIIOJIOTHUsI — HayKa 0O

40 https://m.edsoo.ru/863eaea2
YeloBeKe
41 Pa3BuTue npencrabienuii o https://m.edsoo.ru/863eaea2
MPOUCXOKACHUU YEIOBEKA https://m.edsoo.ru/863eaea2
42 IMosyrogoBasi KOHTPOJIbLHAS
padora
MecTo yenoBeka B CUCTEME
OpPraHUYECKOT0 MHPA.
43 Ha60paT0pHajI padora «sysene 0.5 https://m.edsoo.ru/863eafec
0COOEHHOCTEH CTPOEHUs CKeleTa
YEJIOBEKA, CBA3AHHBIX C
MIPSIMOXOKJICHUEM
44 JIBIOKYyIIHME CUIIBI aHTPOIIOTEHE3a https://m.edsoo.ru/863eafec
CooTHolIeHne OMOJIOTMYECKUX U https://m.edsoo.ru/863eb10e
45 COLIMAJIbHBIX (PaKTOPOB B
aAHTPOIIOT€HE3e
46 OcCHOBHBIE CTaJUU aHTPOIIOT€HE3a https://m.edsoo.ru/863eb10e
47 [Taseorenerrka u nmajeOreHOMHUKA https://m.edsoo.ru/863eb10e
48 IBOIIOLH COBPEMEHHOTO https://m.edsoo.ru/863eb10e
YeJIoBeKa
UYenoseueckue pachl. https://m.edsoo.ru/863eafec
49 [IpakTrueckas pabota <<I/IlqueHI/Ie 05
9KOJIOTUYECKHX aJanTaIui
YeJI0BeKa»
50 MestHCIHIITMHADHETE MCTORE! https://m.edsoo.ru/863eafec
aHTPOMOJIOTUI
ol 3apoxaeHUE U pa3BUTHE HKOJIOTUU https://m.edsoo.ru/863eafec
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52

Mertoagb! sxkonoruu. JlabopatopHas
pabota «/3ydeHne METo10B
IKOJIOTHYECKUX HCCIICIOBAHHUI

0.5

https://m.edsoo.ru/863eb10e

53

3HayeHne PKOJIOTUYECKUX 3HAHUHI
JUTS YeJIoBEKa

https://m.edsoo.ru/863ebl10e

54

55

56

57

58
59

Dkosoruueckue HpakTopbl

Abuotnueckue pakropsl. CBeT
KaK 9KOJIOTUYECKUN (haKTop.
JlaGoparopHnas pabota
«BpIsIBIIEHUE TIPUCTIOCOOICHUI
OpPTraHU3MOB K BIIMSIHUIO CBETa»

AbGuoTtndeckue HakTophI.
TeMreparypa Kak dKOJIOTHYECKUI
¢axrop. JlabopaTtopHas pabora
«BpisBrIEHHE TPUCTTOCOOICHU
OPTaHHU3MOB K BIIHSIHHIO
TEMIIEPATYPBD»

AbuoTtnueckue HhakTopsl.
BrnaxxHOCTB KaK 3KOJIOTHYECKHUI
(dakTop. JlaboparopHas pabora
«AHaTOMHYECKHE OCOOEHHOCTH
pacTeHUN U3 pa3HbIX MECT
oOuTaHUM»

Cpenpl oOuTaHuUs OPraHu3MOB

buonorunueckue PUTMBI

0.5

0.5

0.5

https://m.edsoo.ru/863eb10e

https://m.edsoo.ru/863eb10e

https://m.edsoo.ru/863eb46a

https://m.edsoo.ru/863eb46a

https://m.edsoo.ru/863eb46a

https://m.edsoo.ru/863eb348

60

XKuznennsle popMBbI OPraHU3MOB

https://m.edsoo.ru/863eb348

61

buotnueckue hakTopsl

N Rl

https://m.edsoo.ru/863eb46a
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62

3HaueHne OMOTHUECKHUX
B3aUMOJIECUCTBUN I
CYIIIECTBOBAHMS OPTaHU3MOB B
cpene oouTaHus

https://m.edsoo.ru/863eb46a

63

DKOJIOTUYECKHE XapaKTEPUCTUKU
HOMYJISALUH

https://m.edsoo.ru/863eb46a

64

OCHOBHBIE TOKA3aTEN
HOHYJU[III/II/II YUCJICHHOCTD,
IJIOTHOCTh, BO3PACTHAS U MTOJIOBAsI

CTPYKTypa

https://m.edsoo.ru/863eb5fa

65

OcHOBHBIE TTOKa3aTeIIn
MOITYJISIITAN: POXKIAEMOCTB,
MIPUPOCT, TEMIT POCTA, CMEPTHOCTb,
MUTpanu

https://m.edsoo.ru/863eb5fa

66

67

OKojorudeckasi CTpykTypa
MOMYJISITUI

JIuHaMuKa MOIMYJIALUHA U €€
perynsauus

https://m.edsoo.ru/863ebb5e

https://m.edsoo.ru/863ebb5e

68

Kpussie pocta uncineHHocTu
nonyssanuy. KpuBble BBDKUBaHUS

https://m.edsoo.ru/863ebb5e

69

DKOJIOTHYECKas HHUIIIA BHJIA.
JlabopartopHnast pabota
«IIpucnocobnenus ceMsiH
pacTeHUH K pacCeIICHUIO)

0.5

https://m.edsoo.ru/863ebd16

70

71

Bup xak cucrema nonyssinui

3aKOHOMEPHOCTH MOBEJCHUS U
MHTPALMM 5KUBOTHBIX

https://m.edsoo.ru/863ebd16

https://m.edsoo.ru/863ebd16
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Co0011ecTBO OpraHM3MOB —

https://m.edsoo.ru/863e6122

72 970001 (S35 (0X] https://m.edsoo.ru/863e632a

73 DKocucTema Kak OTKpbITast https://m.edsoo.ru/863e6122
cucrema https://m.edsoo.ru/863e632a

74 Kpyrosopot BemniecTs 1 moTok https://m.edsoo.ru/863e6122
SHEPTUH B IKOCHUCTEME

75 OcHOBHbIE TIOKA3aTeNn https://m.edsoo.ru/863e6122
HKOCHCTEMBI

76 DKOJIOTHYECKUE TTUPAMUIBI https://m.edsoo.ru/863e6564
N3menenus coolmiecTB —

77 https://m.edsoo.ru/863e6564
CYKIIECCHH
[IpupoaHbie 3KOCUCTEMBI. https://m.edsoo.ru/863e674e

78 OKOCUCTEMBI 03€P U PEK.
DKOCHUCTEMBI MOPEI U OKEAaHOB
[IpupoiHBIE 3KOCUCTEMBI.

79 DKOCHUCTEMBI TYHJIP, JIECOB, https://m.edsoo.ru/863e674e
CTeneH, IMyCThIHb

80 AHTpPOINOreHHbIE IKOCUCTEMBI https://m.edsoo.ru/863e6b72
YpboakocucreMmsl. [Ipaktudeckas

81 pabota «/3yuyeHue u onucaHue 0.5 https://m.edsoo.ru/863e6b72
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (HOPMUPOBAHUS

82 OCHOBHBIX B3aHMOJICHCTBHI https://m.edsoo.ru/863e6b72
OpraHU3MOB B 9KOCHUCTEMAX
MexaHU3MBI BO3JEHCTBUSI

83 3arpsi3HEHUH pa3HBIX TUIIOB Ha https://m.edsoo.ru/863ebb5

CyOOpraHM3MEeHHOM,
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OpraHu3MCcHHOM, MOITYJIAITHOHHOM
1 OKOCUCTEMHOM YPOBHAX

buocdepa — obmierutanerapaas

84 https://m.edsoo.ru/863ebb5
obomouka 3emin

85 Yuetne B. 1. Beprazicioro o https://m.edsoo.ru/863ebd16
ouocdepe

86 SaKOHOMEPHOCTIH CYIIECTBOBAMM https://m.edsoo.ru/863ebd16
ouocdepsl

87 Kpyroroporst setitects https://m.edsoo.ru/863ebd16
OMOTCOXMMHUYCCKHE ITUKITBI

88 30HaNbHOCTH OHOCHEPHI. https://m.edsoo.ru/863ebale
OcHoBHbIE OMOMBI CYILIU

89 YcroitunBocTh 6uOCheps https://m.edsoo.ru/863ebale

90 DKOJOTHYECKHE KPU3HUCHI U UX https://m.edsoo.ru/863ebale
TIPUYUHBI

91 Bospeicrane wenosexa Ha https://m.edsoo.ru/863ebale
ouochepy

92 AHTpPONIOT€HHOE BO3JCHCTBUE Ha https://m.edsoo.ru/863ebale
PaCTUTENbHBIN U )KUBOTHBIM MU

93 Oxpana mpupo bl https://m.edsoo.ru/863eb5fa
OCHOBHBIE TPUHITUTIBI

94 YCTOMYMBOTO Pa3BUTHUSA https://m.edsoo.ru/863eb5fa
YeJIOBEYECTBA U TIPUPO,IBI
PanmonansHoe

95 HPHPOOTIOTESORATHE | https://m.edsoo.ru/863e9cle

COXpaHEHHE OMOJIOTUYECKOTO
pazHooOpa3zus 3emin
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O000111eHIE IO TEME

96 «MakpodBoonus u ¢ 1 https://m.edsoo.ru/863e9cle
Pe3yJIbTAThI»
O000111eHE IO TEME

97 «I[IpoucxoxaeHue u pazBuTue 1 https://m.edsoo.ru/863ea5a6
JKA3HU Ha 3eMIie)
O000111eH1E IO TEME

98 «I[IpoucxoxaeHue 4eIoBeKa — 1 https://m.edsoo.ru/863eac2c

P https://m.edsoo.ru/863eafec

AHTPOTIOTCHE3)

99 HToroBasi KOHTPOJIbLHAsSI padoTa 1
O060611eHMEe 110 TeMe «OPraHu3Mbl

100 B p 1 https://m.edsoo.ru/863eb46a
U cpesia OOMTaHHS
O06001eHue 110 TeMe «DKOJIOT U

101 B . 1 https://m.edsoo.ru/863eb46a
BHJIOB W ITOMYJISIHIN
O060611eH1Ee 10 TeMe «bruochepa —

102 B bep 1 https://m.edsoo.ru/863ebb5e
riao0apHas DKOCUCTEMAY

OBHIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME
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IIPOBEPJAEMBIE HA ETD IIO BHOJIOTMM TPEBOBAHMA K PE3YJIBTATAM
OCBOEHUMA OCHOBHOU OBPA3OBATEJIBHOU ITPOI'PAMMbBI CPEJHEI'O OBILEI'O
OBPA30OBAHUSA

Kon
MIPOBEPSEMOTO
TpeboBaHUs

[IpoBepsiemble TpeOOBaHMS K MPEAMETHBIM pe3yjbTaTaM OCBOCHUS
OCHOBHOI1 00pa30BaTeIbHON IPOrpaMMBbl CpeIHEro 001Iero o0pa3oBaHus

CdopMupoBaHHOCTh 3HAHUN O MECTe U POJIU OHOJIOTHUH B CHUCTEME
€CTECTBEHHBIX HaykK, B ¢dbopmupoBaHUU COBPEMEHHOMU
€CTECTBEHHOHAYYHOM KapTUHbl MHUpA, B MO3HAHUU 3aKOHOB MPHUPOIbI U
PEIIEHNN >U3HEHHO BAXKHBIX COLUAIbHO-ITUUECKUX, 3KOHOMHUYECKHX,
HKOJIOTMYECKUX MPOOIEM UeIOBEYECTBA, a TAKXKE B PEIIEHUU BOIPOCOB
palMoOHaIbHOIO IMPUPOOIOJIBb30BaHUS, B (OPMUPOBAHUU LIEHHOCTHOI'O
OTHONICHUS] K MpPHpOJe, OOLIECTBY, YENIOBEKY; O BKJIAJE€ POCCHMCKUX U
3apyOeKHBIX YUEHBIX — OMOJIOTOB B pPa3BUTHE OUOIOTHH

Brnanenue cucreMoil 3HaHMT 00 OCHOBHBIX METOJaX HAYYHOTO MO3HAHMS,
UCIIOJIB3YEMBIX B OHMOJIOTHYECKUX HCCIICIOBAHUSAX KHUBBIX OOBEKTOB M
HKOCHCTEM (OMHCaHKe, U3MEPEHHE, TPOBEACHNE HAOMI0ACHN ); CTocoOaMu
BBISIBJICHUSI U OIICHKH aHTPOIIOT€HHBIX U3MEHEHUH B IIPUPO/IE.

YMmenune BbBIJIBUT'aTb THIIOTE3bI, IMPOBCPATH HX OSKCICPUMCHTAJIIBHBIMU
cpeacTBamMu, (l)OpMy.HI/IPy'SI Ocib HUCCICI0BAaHUs, AHAJIIN3UPOBATH
MOJIYYCHHBIC PE3YJIbTAThI U JCJIaTh BBIBOIBI.

BolsBlleHME  3aBUCUMOCTH  MEXAY  HCCIENYyEMBIMH  BEIMYMHAMU,
00BSICHEHUE TOJIYUEHHBIX PEe3yJIbTaTOB U (OPMYIMPOBAHUE BBIBOJIOB C
HCIIOJIb30BAaHUEM HAY4YHBIX ITOHSATHH, TEOPUI U 3aKOHOB

YMeHne BiIaieTh CUCTEMOM OMOJOTUYECKUX 3HAHHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraloMe OMOTIOTHUECKUE TEPMHUHBI M TOHATHUS (KU3Hb, KIIETKa,
TKaHb, OpraH, OPTaHW3M, BUJI, TIOMYJISIIMS, SKOCHCTEMa, OUOIIeH03, Orocdepa;
MeTabomM3M, TOMEOCTa3, KJICTOUHBbI HMMMYHUTET, OWOCHHTE3 OelKa,
OuomnoIMMephl, JUCKPETHOCTb, CaMOPETyYJSLUS, CaMOBOCIIPOU3BEICHHUE,
HACJIEJICTBEHHOCTh, U3MEHYHNBOCTh, JHEPTO3aBUCHMOCTh, POCT M Pa3BUTHE);

Ouonornueckue Teopun: kierounas reopus T. [lIBanna, M. Ulnelinena, P.
BupxoBa; kinoHanbHO-celnekTHBHOrO uMmyHuTera II. Dpmux, W.N.

3 MeuHHKOBa, XpOMOCOMHas TEOpHsI HAacIeACTBEHHOCTH T. MopraHa, 3aKkoH
3apoapimeBoro cxonacrBa K. bapa, spomonuonnas teopust Y. JlapBuHa,
CHUHTETHYECKas TEOpUsl IBOJIIOLMHU, TeopHus aHTpornorenesa Y. /lapsuHa;
teopus 6uoreorieno3a B.H. Cykauépa; yuenue H.M. BaBumosa o nmenrpax
MHOTr000pa3usi U MPOUCXOKICHUS KYJIbTYpHBIX pacTeHuil, yuenue A.H.
CeBeprioBa O MyTSX U HaNpaBl€HUAX dBoJonuU, ydyeHue B.U.
Bepnanckoro — o 6uocdepe);

3aKOHBbI (eI[I/IHOO6paBI/ISI IMOTOMKOB IICPBOT'O IIOKOJICHHA, paCHICIIJIICHUA
IMPU3HAKOB, HE3aBUCUMOI'O HACJICAOBAaHUSA IIPH3HAKOB I. MeHI[eJ'IH;
CHCIIJICHHOI'O HACJICAOBAHUS ITPU3HAKOB U HAPYIICHU A CLCIIJICHUSA T'CHOB T.




Moprana; roMOJIOTHYECKHUX PAJIOB B HaCJIeACTBEHHOU u3MeHunBocTy H. 1.
BapunoBa; renermdeckoro paHoBecus Jlx. Xapaum u B. BaiitnOepra;
3apoapiieBoro cxozacTBa K. bapa; onorenernyeckuii 3akon J. I'ekkens, D.
Mroinepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTapPHOCTH);

npaBuna (mMuHuMyma FO. JIubGuxa, SKOJOTMYECKOW MHUPaMHUJIBI YHUCET,
OMOMAacCHl M DHEPTHUH);

runoTe3nl  (koanepBatHor A.WM. Onapuna, mnepBuuHoro OymsoHa JIk.
Xonpetina, mukpocdep C. Dokca, pudosuma T. Uek)

YMmenune peiiatb IMOMCKOBBIC OHOJIOTHYECKHE 3aJa4d; BBIABJIIATH
NPUIUHHO-CIICACTBCHHBIC CBA3U MCKAY HCCICAYCMbIMU OHOJIOrMYECKUMHU
O6”I>€KTaMI/I, nmponeccamMm M SABJICHUAMU, ACIATb BBIBOABI W IMPOIHO3bI HaA
OCHOBAHHWHU NTOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATh TI'CHOTHIIMYCCKHUC CXCMbl CKPCIIMBAHUA [JId PAa3HbIX TUIIOB
HaCJICAOBAHU IIPU3HAKOB Y OpPraHU3MOB, COCTaBJISITb CXCMbl IIEPCHOCA
BCIICCTB U DHCPIUH B 9KOCUCTCMAX (I_ICHI/I IIMTaHusA, ITUIICBBIC CCTI/I)

YMeHHne ycTaHaBIMBaTh B3aMMOCBS3U MEXKAY CTPOCHUEM U (PYHKIIHUSIMHU:
OPraHOMJIOB, KJIETOK PAa3HbIX TKAHEH, OpraHaMu U CUCTEMAMH OPraHOB y
pacTeHUid, KUBOTHBIX M YEJIOBEKa; MEXIy dSTamaMu oOMeHa BeIIeCTB;
ATaramMu KJIETOYHOrO IUKJIA U )KU3HEHHBIX IIUKJIOB OPTraHU3MOB; 3TalaMu
HSMOpPUOHANILHOTO Pa3BUTHUS; TEHOTHIIOM W (EHOTUIIOM, (DEHOTHIIOM H
(dakTopaMu Cpelbl OOWTaHUsS; MPOLECCAaMU HBOJIONUU; JIBKYIIIUMHU
CHJIaMM aHTPOINOIEHe3a; KOMIIOHEHTAaMU pa3JIM4YHbIX JKOCUCTEM U
MPUCTIOCOOTICHUSIMA K HUM OPTaHU3MOB

YMmenune BBIICIATE CYHICCTBCHHBIC ITPU3HAKHU

CTPOEHHSI BHPYCOB, KIETOK MPOKAPUOT U DYKAPUOT; OJHOKIETOUHBIX H
MHOTOKJICTOYHBIX OpPTaHW3MOB, BHJIOB, OHOTEOIIEHO30B, IKOCHUCTEM U
ouocdepsl; CTPOSHUS OPraHOB U CUCTEM OPraHOB PACTEHHI, KUBOTHBIX,
YEJI0OBEKa; MPOIECCOB KU3HEACATEIHPHOCTH, MTPOTEKAIONINX B OpraHU3Max
pacTeHUd, KUBOTHBIX M YEIOBEKa; OMOJOTHYECKHX IMPOIECCOB: OOMEHa
BemecTB  (Merabomm3M), HWHGOpPMAIMM W TIPEBpAIICHHUS DHEPTUH,
OpokeHHUsl, aBTOTPO(GHOTO ©  TEeTepOTPOPHOrO THUMOB MUTAHHI,
dboTOocHHTE3a M  XEMOCHHTE3a, MMHTO3a, Meio3a, TaMeToreHesa,

SMOpUOreHe3a,  MOCTAIMOPHMOHANLHOTO  Pa3BHUTHUS,  Pa3MHOXKEHUS,
WHIUBHUIYAIbHOTO PAa3BHUTHS OpraHu3Ma (OHTOTeHEe3a), B3aWMMOJICHCTBH
TEHOB, reTepo3nca; JEUCTBUI HMCKYCCTBEHHOTO otOopa,

CTaOUITM3UPYIOLIETO0, JBIKYIIETO M  Pa3phIBAIOLIETO €CTECTBEHHOTO
0oTOOpa; ayUIOMATPUYECKOTO0 W CHMIIATPUYECKOTO BHI000pa30BaHMS;
BIUSHUS JIBIDKYIIUX CHJI DBOJIOLIMH Ha TeHO(OHJ MOMYIISIINH;
OpUCIIOCOOJICHHOCTH OpPraHuM3MOB K cpelne OOWTaHMsA, 4YepeIoBaHHA
HAIpaBJIEHUN SBOJIIOLIMU; KPYrOBOpPOTa BEIIECTB M IMOTOKA JHEPTUU B
HKOCHCTEMAX




ChopMupOBaHHOCTH yMEHHSI  BBIICIATH CYINIECTBEHHBIC IPH3HAKH
BUPYCOB, KIETOK MPOKAPUOT ¥ DYKAPUOT, OJHOKJICTOYHBIX W
MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB, OHWOTEOLIEHO30B M HKOCHUCTEM;
0COOEHHOCTH TPOLIECCOB OOMEHa BEIIECTB W TPEBPALICHUS DHEPTUU B
KJIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO M SHEPreTHYecKoro oOMeHa,
XEeMOCHUHTE3a, MHTO3a, MeHO03a, OIUIOJOTBOPEHUS, PA3BUTUSA W
Pa3sMHOXKCHUsSI, HHIUBHIYaJbHOTO pa3BUTHS OpraHu3ma (OHTOTeHE3a),
00opbOBI 32 CyIIECTBOBAaHME, €CTECTBEHHOTO OTOOpa, BHUA000pa3oBaHUS,
NPUCIIOCOOJICHHOCTH ~ OPraHM3MOB K  cpene  OOWTaHWs,  BIUSHHS
KOMIIOHCHTOB JKOCHUCTEM, AHTPOIOTCHHBIX H3MEHEHUH B 3KOCHCTEMaX
CBOCH MECTHOCTH, KPYrOBOpPOTa BEUICCTB M MPEBPAICHHS JHEPTUU B
ounocdepe

YMeHHe UCMONIb30BaTh COOTBETCTBYIOIIUE apTyMEHTHI, OMOIIOTUYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJIUKY JJI JIOKA3aTelIbCTBa POJICTBA OPraHU3MOB
pa3HbIX CHCTEMaTHYECKUX TPYII;, B3aHUMOCBA3M OPraHU3MOB M CPEIIbI
OOMTaHMSA; EAMHCTBA YEIIOBEUECKUX pac; HEO0OXOAWMOCTH 3I0POBOTO
o0Opa3a >KM3HHM, COXpAaHEHHS pPa3HOOOpa3Hsl BHUIOB M HKOCHCTEM Kak
YCIIOBUS COCYIIIECTBOBAHUS IIPUPOJIbI U YEIOBEUECTBA

VYMeHue KpUTHUYECKH OLEHMBAaTh HMH(OpPMALUi  OHMOJOrHYECKOro
COJIEp’KaHUsl; HUHTEPIPETUPOBATh OSTUYECKHE aCHEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTWMH, MEIUIMHE, OMOTEXHOJIOTHH; PaccCMaTpUBAaTh
r7100aIbHbIE HKOJIOTMYECKHE MPOOIEMbI COBPEMEHHOCTH, OPMHUPOBATH 110
OTHOUIEHHIO K HUM COOCTBEHHYIO TO3UIIHIO




I[MEPEYEHDb SJIEMEHTOB COAEPKAHWA, ITPOBEPAEMBIX HA EI'D 110 BUOJIOT A

Kon

[IpoBepsieMblil 2JIEMEHT COAEp )KaHUS

11

buonorus kak Hayka. JKuBble CUCTEMBI U UX U3YUCHUE

CoBpemeHHast OMOIOTHS — KOMIUIEKCHAs HayKa. bruojornueckue Hayku U H3y4aeMble
uMH  1pobnembl. DyHHaMEHTaJbHbIC, INPUKIAJHbIE W IOMCKOBBIE Hay4HbIE
UCCIIeI0BaHMsI B OMOJIOTHH.

3HaueHue OHOJOTMM B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa. [Ipodeccum, cBs3aHHBICE ¢ OHWONOTHEH. 3HaueHHWE OWOJIOTHH B
MPAaKTUYECKONW  JICSITEIBHOCTH YEJIOBEKA: MEIMIMHE, CEJIbCKOM  XO3SIHCTBE,
MPOMBIIIIICHHOCTH, OXPaHE MPUPOJIBI

1.2

13

2.1

JKuBble cHUCTEMBI Kak npeaAMET U3YUYCHU ouomoruu. CBOMCTBA JKMBBIX CHCTEM:
CANHCTBO XHUMHYECKOI'0 COCTaBa, AUCKPCTHOCTL W LECJIOCTHOCTH, CIIOKHOCTb H
YIIOPpAAOUYCHHOCTD CTPYKTYPHI, OTKPBITOCTD, caMOOpranmn3anusi,
CaMOBOCITPOU3BCACHUC, pA3APAKHNMOCTb, N3BMCHYUBOCTL, POCT U Pa3BUTHC.

YpOBHM OpraHu3aludM >KUBBIX CUCTEM: MOJIEKYJISIPHBIM, KIETOYHBINA, TKAHEBBIM,
OpraHU3MEHHBIN, MOMYISIIUOHHO-BUAOBOM, SKOCUCTEMHBIN (OMOTeOleHOTHYECKUI),
ouocdepnsiid. [Iporeccsl, mpoucxosiye B KUBbIX cucteMax. OCHOBHBIE MPU3HAKU
*uBoro. JKu3Hp kak ¢popmMa CyliecTBOBaHUS MaTepUH

Meroasl Ouonormveckoil Hayku. HaOmronenue, wu3MepeHHe, HSKCIEPUMEHT,
cucreMaTtu3ainus, MeraaHanus. [loHsTre 0 3aBUCUMON M HE3aBUCUMOM MEPEMEHHOI.
[TnanupoBanue sxcniepumenta. [locranoBka u mpoBepka runote3. Hynesas runotesa.
[TonsiTre BEIOOPKH U €€ JOCTOBEpHOCTh. Pazopoc B Ononorndeckux aaHHbix. OleHKa
JIOCTOBEPHOCTH TIOJIYYCHHBIX pPE3yJabTaToB. [IpUYMHBI HCKaXXE€HUs pPe3yIbTaTOB
skcniepuMenTa. [loHATHE CTaTUCTUYECKOTO TecTa

KneTka xak OMosioruyeckast CicteMa

Knerka — cTpykTypHO-(YHKIMOHAJIbHAs €JUHMLA >KUBOTO. VICTOpHS OTKpBITHSA
kinetkd. Paboter P. I'yka, A. JleBenryka. Knerounass teopus (T. LlBann, M.
Hneiinen, P. Bupxos). OCHOBHBIE MOJT0XKEHUS COBPEMEHHON KJIETOYHOU TEOPHH.

MeToapl MOJIEKYJISIPHON M KJIETOUHOM OMOJIOTMH: MUKPOCKOIHUS, Xpomarorpadus,
a5eKTpohopes, METOJ] MEUEHBIX aTOMOB, UG PepeHIHaTbHOE LIEHTPU(YTHPOBaHHUE,
KYJIbTUBUPOBAHUE KIIETOK

2.2

XHUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIBTPaMUKPOIJIEMEHTHI. Bona u eé
pOJIb Kak pAacCTBOPHUTENS, pPEareHTa, ydacTHE B CTPYKTYPUPOBAHHMH KIIETKH,
TeTIoperynsiuui. MuHepanbHbIe BEIECTBa KIETKH, UX OHonorndeckas posib. Poib
KaTMOHOB U aHHOHOB B KJIETKE.

buonornueckue momumepsl. benku. AMUHOKUCIOTHBINA cocTaB 0enKkoB. CTPYKTYpPHI
6enxoBoi Monekyinbl. [lepBuyHas cTpykrypa Oenka, menTuHas CBsi3b. BropuuHas,
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TpeTWYHAas, 4YeTBepTHYHass CTPYKTypbl. JleHarypamms. CBoiictBa  OeJKOB.
Knaccudukanms 6enkoB. bruonornueckue pyHKIUN OCIKOB.

VYrneBonpl. MoHOcaxapuabl, IuCaxapuibl, OJIMTOCAXAPUIbl M IOJHUCAXAPHUIBL.
OO0muii 1a" cTpoeHus U PU3NKO-XUMHUYECKHE CBOMCTBA YIIIeBO0B. bruonorndeckue
(GyHKIINU YTTIEBOJIOB.

Jlumuaer. ['mapodunsHo-TUIpOdOOHBIE cBoMcTBa. Kiaccudukanus aummmos.
Tpurnuuepunsl, ¢ochonunuapl, BOCKH, CTepouabl. buomormueckue QGyHKIUU
nunuaoB. OOmuye cBOHCTBa OMOJOTHYECKMX MeMOpaH — TeKy4ecTh, CIOCOOHOCTh K
CaMO03aMBIKaHUIO, TIOTYIIPOHUIIAEMOCTb.

HyxneunoBbie kucnorsl. JIHK u PHK. Crpoenune HYKIEHHOBBIX KHUCIOT.
Hyxneoruasl. Ilpunuun kommementapHoctu. IlpaBunmo Yapradda. Crpykrypa
JHK — nBoiiHas crnmpanb. MectoHaxoxaeHue u oumonorudeckue (ynkmuu JTHK.
Bugel PHK. @ynkunu PHK B knetke.

Crpoenue wmomekyiasl AT®. Makposprudyeckue cBsa3u B Moiiekyiae ATO.
buonoruueckue ¢ynknun AT®. BoccTtaHoBIEeHHBIE TIEPEHOCUMKH, UX (YHKIUH B
kierke. CekBenuponanue JJHK.

CrpykTypHas OHOJOTHS: OMOXUMHYECKHE U OMO(DU3NIECKHIE NCCIIEAOBAHMS COCTaBa
U IPOCTPAaHCTBEHHOM CTPYKTYpbl OMOMOJIEKYJT

Tunsl  KJ1E€TOK:  JyKapuoThyeckas M Ipokapuornueckas.  CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMsI KIETKH.

Crpoenue mnpokapuoTHueckoi kieTku. KierouHas creHka OakTepuil M apxew.
OcoOeHHOCTH CTpOEHHUs TreTepoTpodHO U aBTOTPOGHOM NPOKAPUOTUUYECKUX
KJIeTOK. MecTo U posib MPOKapHOT B OMOIIEHO3aX.

CrpoeHne u (yHKIMOHMpPOBAHHE HyKapuOTHUecKON kieTku. Ilnasmaruueckas
MeMmOpaHa (ruazmanemma). CTpykTypa Iula3MaTudeckod MemOpanbl. TpaHcmopt
BELIECTB Yepe3 MIa3MaTHYecKyl0 MeMOpaHy: naccuBHbIi (Iuddy3us, odnerdyéHHas
muddy3ns), akTUBHBIA (NEpBUYHBIA W BTOPUYHBIM aKTHUBHBI TpPaHCHOPT).
[Tonynponunaemocts MeMOpaHbl. Pabota HaTpuii-kanueBoro Hacoca. DHAOLUTO3:
MUHOIUTO3, (arounTto3. Dk3ouuTo3. Kierounas crenka. CTpykTypa U (QYHKUIUH
KJICTOYHOM CTEHKH pacTeHuil, rpuoOoB.

[urommazma. [{uto3zomb. Lutockener. J{Buxkenune nutoriazmMbl. OpraHOUbl KIETKH.
OnHOoMeMOpaHHbIE OPraHOUIBI KIETKH: dHAOIIa3Marnueckas cetb (JI1C), anmapar
lNonmpmxu, MM30COMBI, UX CTpoeHHE U (QYHKIMUA. B3anMoCBsI3b OJTHOMEMOpaHHBIX
opraHonioB kjeTku. CTpoeHue rpaHyasipHOro peTukyinyma. CUHTE3 pacTBOPUMBIX
OEIKOoB. Cunres KJIETOYHBIX MeMOpaH. ['magkuit (arpaHynsIpHBIif)
SHAOIUIA3MATHYeCKHi peTukyinyM. CekpeTopHas QyHKOus ammapara [ onbIKu.
TpancniopT BemecTB B KieTKe. Bakyonu pacTUTENbHBIX KIETOK. KIE€TOYHBIN COK.

Typrop.
[TonyaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHIPUHU, TUIACTUIBL.

Crpoenue 1 pyHKIIMM MUTOXOHIPUH U TIacTul. [lepBudHbIe, BTOPUYHBIC U CIOXKHbIE
mIacTuabl  (POTOCHHTE3UPYIOIIUX  JYKAapHOT.  XJIOPOIJIACThl, XPOMOILIACTHI,
JIEUKOIJIACTHI BBICIIUX PACTEHUM.




HememOpannsle opranouasl xietkun CrpoeHne W (YHKIMH HEMEMOpaHHBIX
OpPraHouJioB  KJeTku. Pubocombl. MukpoduinameHTsl. MBbIIeUHbIE  KIETKH.
Muxkpotpy6ouku. Knerounsiii nentp. CTpoeHne U ABMKEHHE KTYTUKOB H PECHUYEK.
MuxkpoTpyOouku muroriasmsl. LlenTprosns.

SAnpo. OOGosouka sjpa, XpOMAaTHH, KapHOIUIa3Ma, SJIPHILKH, HX CTPOEHUE U
¢bynkuuu. SnepHenii  OenkoBblii  MaTpuKC. IIpocTpaHCTBEHHOE pPacIoIOKEHHE
XpoMocoM B HHTep(ha3HOM siipe. benku XpoMaTuHa — TUCTOHBI.

Knerounbie BritoueHus. CpaBHHUTEIbHAs XapaKTEPUCTHKA KJIETOK JYKapHOT
(pacTuTenbHOM, YKUBOTHOU, TPUOHOIN)

2.4

2.5

AccuMuIsIivsT U JUCCUMMIISIUS — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(PHBIA W TeTEPOTPOPHBIA. YdUacTHe KHCIOpOJa B OOMEHHBIX
mpoleccax. JHepreTuieckoe oodecrneueHue kietku: nmpespamienne ATD B 0OMeHHBIX
nporeccax. DepMEHTATHBHBIA XapaKTep peakiui KIETOYHOTO MeTabonm3ma.
depMeHTBI, UX CTPOCHHE, CBOMCTBA U MexaHu3M fAeiicTBus. KopepmenTsl. OTanuns
(EepMEHTOB OT HEOPraHMYECKUX KaTallM3aTOpOB. belku-akTHBATOpPHl U OCIKH-
UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIUNA OT PA3IUYHBIX
(hakTOpOB.

[lepBruHBIl CUHTE3 OpraHM4YecKMx BemectB B Kierke. PortocuHTe3. Poub
XJloporjactoB B mpouecce ¢orocuHTe3a. CBeroBas M TeMHOBas  (asbl.
[IponykTuBHOCTH (oTOocHHTE3a. BinsHue pa3nuuHbIX (PAKTOPOB HA CKOPOCTH
¢dotocuHTe3a. 3HaueHue (HOTOCUHTESA.

XemocuHTe3. Pa3HooOpazne OpraHu3MOB-XE€MOCHHTETHKOB: HUTpUDULIKPYIOLIUE
OaKkTepuM, >Kene300aKTepHH, CepoOaKTepuHu, BOJOPOJHBIE OakTepuu. 3HaueHHE
XEMOCHHTE3A.

AHa’poOHble opranu3mbl. Bunel Opoxenus. IlpoaykTel OpokeHus u HX
UCIOJb30BAHUE YEJIOBEKOM. AHAa’dpOOHbIE MHKpPOOPTraHM3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30yIUTENN OOIe3HEH.

AspoOHBIE OPraHU3MBbl. ITaIbl JHEPTETUIECKOTO 0OMeHa. [1oArOTOBUTEIHHBIN JTAIl.
I'mukonn3 — 6ecKucIopoaHOe pacuieyieHUue TI0KO3bI.

buonornueckoe OKHCICHHWE, WM KIETOYHOE JbIxaHue. Pojib MUTOXOHIpUIl B
mporeccax Ouosornyeckoro okucieHus. l{uknudeckune peakuuu. OKHCTUTENBHOE
dbochopmmposanue. [IpenmymiecTBa a’poOHOTO MyTH OOMEHA BEIIECTB TEpes
aHa’poOHBIM. DPPEKTUBHOCTH FHEPTETUYECKOTO 0OMEHA

Peakuuu wMatpuyHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTApHOCTH B pEaKIUAX
MaTpUYHOIO CHHTe3a. Peanmu3zanus HaciencTBeHHOM uHpopmaruu. ['eHeTnmueckuit
KOJ, ero cBoicTBa. TpaHckpunuuss — wmarpuunblii cuHTe3 PHK. IlpmHnmmnsr
TPAHCKPUIILIUK: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIEIBHOCTh, ACUMMETPUYHOCTB.
Tpancnaumst u e€ stambl. Yuactue TpancnmopTHeix PHK B OmocunTese Oenka.
VYcnoust O6uocunreza Oenka. KonmupoBanue amuHokucnor. Pomp pubocom B
O6uocuHTe3e Oenka.




OpraHu3anus reHoMa y MpOKapuoT U 3yKApHOT. Perymsiuus akTUBHOCTU T'€HOB y
npokapuot. I'mmore3a omepona (@. XKakob6, XX. Mano). Perynsuus oOMEHHBIX
IIPOLIECCOB B KJEeTKe. KileTouHbIi roMeocTas.

Bupycel — Heknerounsle (OpMBI KM3HU W oOnuratHeie mapasutbl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEprOQaros.

Bupycubie 3aboneBanus denoBeka, XUBOTHBIX, pacteHuid. CIIN]], COVID-19,
COITMAIIbHBIC ¥ MEJUIIMHCKUE TTPOOIIEMBI

2.6

Kinerounsnii muki, ero nepuoabl u perymsius. Marepdaza u Muto3. OcoOeHHOCTH
MpOIecCOB, TpoTekalmux B uHTepdasze. [loaroroBka KIETKHM K JIEICHUIO.
[Ipecunrernyeckuilt (MOCTMHUTOTUYECKHI), CUHTETUYECKUN M TMOCTCHHTETUYECKUI
(IpEeMHUTOTUYECKHI ) TIEPUOIbI HHTEP(A3HI.

Marpuunsiii  cunte3 JHK — permmumkanmsa. Ilpunnuner  perumkanum  JJHK:
KOMIUIEMEHTAPHOCTh,  IIOJYKOHCEPBAaTUBHBIM  CHUHTE3,  aAHTUIAPAJUIEIBbHOCTD.
Mexanusm peruukanuu JIHK. Xpomocomsl. Ctpoenue xpomocoMm. Termomepsl u
TemoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTUIl. JIWIUIOWAHBIA U
raliou bl Habopsl  xpomocoM. ['omosornunsie  xpomMocoMmbl.  [lonoBbie
XPOMOCOMBI.

I[CJIGHI/IC KJICTKHU — MHUTO3. CTaILI/II/I MHUTO3a U IPOUCXOAAIIUEC B HUX IPOUCCCHI. Turer
MHUTO3a. KapI/IOKI/IHe3 U LIUTOKHHE3. brojiorndeckoe 3Ha4€HHE MHTO3A. PGFYJ'IHLII/I}I
MHUTOTHUYCCKOI'O IIUKJIa KJICTKH. HporpaMMpreMa;I KJIETOYHAS THOEIb — aronTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHMKA

3.1

Opranusm Kak OMosIoruyecKkas CuCTemMa

OnHOKJIETOYHBIE, KOJOHUATBHBIE, MHOTOKJIETOYHBIE OPTaHU3Mbl 1 MHOTOTKaHEBbIE
OpraHu3MBbl.

®opMbl pa3MHOKEHHSI OPraHU3MOB: Oecrosoe (BKJItouasi BEreTaTUBHOE) U MOJIOBOE.
Bunsl Gecrionioro pa3MHOXEHMs: II0YKOBaHHWE, CHOPYJSIMs, (parmeHTanus,
KJIOHUPOBAHHUE.

[TonoBoe pazmuoxkenue. [lonoBeie kneTku, win ramersl. Meo3. Ctaguu Meio3sa.
[ToBenenue xpomocom B Mmeiiosze. Kpoccunrosep. buonmornueckuii cmbicn meiio3a u
MOJIOBOTO TMpo1ecca. Meio3 1 ero MecTo B JKU3HEHHOM ITUKJIE OPraHU3MOB.

[IpenzaponpimeBoe paszButue. l'amMeroreHe3 y KuBOTHBIX. IloyoBBIE Jkene3bl.
OOpazoBaHue U pa3BUTHE TOJOBBIX KIeTok. CnepmaroreHnes u oorene3. CTpoeHue
MOJIOBBIX KJETOK. OTIUIOJ0TBOpEHHE W AMOPHOHAIBLHOE pPa3BUTHE KUBOTHBIX.
Crioco0bI OTUIOIOTBOPEHHUS: HApY)KHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayansHoe pa3BuTHEe opraHu3mMoB (oHToreHe3). Cramum 53MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). J[poonenue. Tumbl npoGnenus. OcoOeHHOCTH
IpoOJieHUsT MIICKOIUTAIOUIMX. 3apOoJbIlIeBble JIMCTKH (TacTpyismus). 3akiaaka
OpPraHOB M TKaHEW W3 3apOJBIIIEBBIX JHUCTKOB. B3aumMHOe BiIMsAHME 4YacTeu
Pa3BUBAIOIIETOCS 3apO/IbIiia (IMOPHUOHANBHAS WHAYKIUS ). 3aKiIajKa TUlaHa CTPOCHUS




KMBOTHOTO KaK pe3yJIbTaT HEpapXUUeCKUX B3auMOJCHCTBUN TeHOB. BnusHue Ha
SMOPHOHAIILHOE PA3BUTHE PA3IMUHBIX (PAKTOPOB OKPYKAIOIIEH CPEebl.

Poct u pasBurtue xuBoTHBIX. [TocTamOpuonanbuelil nepuos. Ilpsimoe u Henpsmoe
pasButHe. PaszButme ¢ meramopdozom y O€CHO3BOHOYHBIX M IO3BOHOYHBIX
KUBOTHBIX. bHonornueckoe 3HauYe€HHE MPAMOrO M HENPSIMOrO pa3BUTHUA, HUX
pacnpocTpaHeHue B npupoze. Tumbl pocta )KUBOTHBIX. PaKTOPbI PEryysiui pocTa
KUBOTHBIX M dYenioBeka. CTaiuu MOCTAMOPHOHAIBHOTO DPA3BUTHS y KUBOTHBIX U
yenoBeka. [leprobl oHTOreHe3a yenoBeka.

PazmHosxenue u pazpurue pacrenuil. ['amerodur u cnopodur. Meiio3 B )KU3HEHHOM
nukie pacrennii. O6pazoBaHue CIOp B Ipolecce Meio3a. ['ameTorenes y pacTeHui.
OmnonoTBOpeHNE U pa3BUTHE  PACTUTEIBHBIX ~ OpraHu3MoB.  JIBoitHOe
OIJIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHHe M pa3BUTHE CEMEHH.
MexaHu3Mbl PEryJsilIud OHTOIE€HE3a Y PACTEHUN U )KUBOTHBIX

3.2
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I/ICTOpI/IH CTAHOBJICHUA U PA3BUTHIA I'CHCTUKH KAaK HAYKH. OCHOBHBIEC T€HETHUYCCKHE
TIOHATHA u CHMBOJIBI. I'omonoruyunnie XPOMOCOMBI, AJIJICJIbHBIC T'CHBI,
AJIbTCPHATUBHLIC ITPHU3HAKH, ,I[OMI/IHaHTHHﬁ n peuecanHHﬁ IIPHU3HAK, TOMO3UI0Ta,
rerepo3urora, 4ucras JIHUHUA, FI/I6pI/II[I)I, T'CHOTHII, (1)GHOTI/IH. OcHOBHBIC MCTOJbI
T'CHCTUKHU! I“I/I6pI/II[0JIOI“I/I‘-ICCKI/II71, III/ITOJIOFI/I'-IGCKI/If/'I, MOJIGKYJIFIpHO-FeHeTI/ILIGCKI/Iﬁ

Monorubpuanoe ckpemuBanue. [lepBeiii 3akoH MeHaenst — 3aKOH €AMHOO00pa3us
ruOpu0B nepBoro nokojeHus. [Ipasuno nomuuupoBanus. Bropoii 3axkon Mennens
— 3aKOH paculelyieHusl Npu3HakoB. lluTonmormyeckue OCHOBBI MOHOTMOPHIHOTO
cKpenuBaHus. [ unmoresa 4UCTOTHI raMer.

AHaJ'II/I3I/Ipy10H_Iee CKpCIIMBaHUC. HpOMe)KYTO‘-IHBII\/'I XapaKTep HaACJICAOBAaHMHA.
Pacmiennenue IMPU3HAKOB IIPpHU HCIIOJIHOM JOMUHUPOBAHWU.

Z[I/IFI/I6pI/IL[HOC CKpCIIUBAaHUC. TpeTI/Iﬁ 3aKOH MeHAena — 3aKOH HEe3aBHCHMOTO
HacCJICAOBaHUA ITPU3HAKOB. ]_[I/ITOJ'IOI"I/I‘ICCKI/IC OCHOBBI I[I/II"I/I6pI/I,Z[HOFO CKpCIIUBAaHMHA.

CuernieHHoe HaciefoBaHue mpusHakoB. Pabotsl T. Moprana. CremieHHoe
Haclle/IoBaHHE T€HOB, HAPYILICHHUE CIETIIICHUS MEXIy F'eHaMH. XpOMOCOMHas TEOpHs
HACJIEICTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIM MEXAaHM3M OIpPEAENCHHs Moja. AyTOCOMBI M
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbli M reTeporameTHbli mois. ['eHernueckas
CTPYKTYpa IOJIOBBIX XpOMOcOM. HaciieroBanue Npu3HaKkoB, CLUEIVICHHBIX C IOJIOM.

I'enorun kak nenocrHas cucrema. llneiorponus — MHOKECTBEHHOE JAEHMCTBUE I'E€HA.
MHoOXeCTBEHHBIH aJIeJIN3M. BzaumoneiictBue HeaJJIEJILHBIX T'€HOB.
KommiemenraprocTs. Onucras. [lomumepus

BiaunmopeiictBre reHotuna u cpensl npu ¢opmupoBaHun (peHoruna. M3mMeHUnBOCTh
npu3HakoB. KauecTBeHHblE M KOJMYECTBEHHBIE MPU3HAKU. Buupl M3MEHYMBOCTH:
HEHACJICICTBEHHAs! U HACJICICTBCHHASL.

MonudukarmonHas I3MEHUIMBOCTb. Posib cpenbl B popMupoBaHuU MOIUPUKAITMOHHON
n3MeHYMBOCTH. Hopma peakuuu npusHaka. BapuanuOHHBIM P U BapHUalMOHHAs
kpuBas (B. Moranncen). CoiicTBa MOAN(DHUKAMOHHON H3MEHUYMBOCTH.




T'enoTunnueckass W3MeHUYMBOCTH. (CBOWMCTBA I€HOTUIIMYECKOM H3MEHUYMBOCTU. BHAEI
TCHOTHITMYCCKON M3MEHUMBOCTH: KOMOMHATHBHAS, MyTallMOHHASI.

KomOuHaTuBHas: ©I3MEHYMBOCTH. Meii03 1 TI0JIOBOH MPOIIeCC — OCHOBAa KOMOMHATUBHOM
U3MEHYUBOCTU. Pojlb KOMOMHATHBHOW W3MEHUYMBOCTU B CO3JAHUU TE€HETUYECKOTO
pa3HooOpa3us B IpejieNnax OJHOro BUIA.

MyranyoHHas W3MEHYUBOCTb. BHIbI MyTaluii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHble W MHIYUMPOBAHHBICE MYyTalUWU. SJIepHbIE U I[UTOILIA3MATHUECKUE
mytarmy. ComMaTuyeckue M MoJ0Bble MyTauuu. [IpHYrHbI BOSHUKHOBEHUS! MYTaIlH.
MyrtareHsl U UX BIUSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO IPOIECCa.
3aKOH TOMOJIOTUYECKHX PSAJIOB B HaciencTBeHHoW m3meHunBoctH (H.M. BaBuios).
BHesniepHast ©3MEHUMBOCTh M HACJIEICTBEHHOCTD

3.5
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Kapuorun yenoBeka. MexxayHapoaHas nporpaMma UCClIeOBaHUsI TEHOMA YEJIOBEKa.
MeTonpl  W3ydeHUS] TCHETUKH 4YeJIOBEKAa: T'CHEAJOTHYCCKUH, OJU3HEIOBBIN,
LUTOT€HETUYECKUH, MOMYJISIIIUOHHO-CTATUCTUYECKHI, MOJIEKYJISIPHO-TEHETUYECKU .
CoBpeMeHHOE  OIpeaeieHUe TEeHOTHUIA: TOJHOI€HOMHOE  CEKBEHUPOBAHHE,
FEHOTUIIUPOBaHUE, B TOM uyucie ¢ nomomibio II[[P-ananuza. HacnencrBeHnHbie
3a0o0JyieBaHUs YeloBeKa. |'@HHbIE M XPOMOCOMHBIE OOJIe3HHM YenoBeKa. bonesHu ¢
HACJEACTBEHHON MPEIpPacoNOoKEHHOCThI0. 3HAYCHUE MEAUIIMHCKOW T€HETHKU B
MPEIOTBPAILICHUU M JICYCHUH TeHETUYECKUX 3abosieBaHuil uenoBeka. CTBOJIOBBIC
KJIETKH

JlomecTukaus U cenekuus. 3apokIeHne CeIeKIUN U AoMectukanuu. Yuyenune H.M.
BaBuiioBa 0 LeHTpax MPOUCXOXKIIEHHUS U MHOT000pa3us KyJabTypHbIX pacTeHui. Poib
CEJIEKIIMM B CO3JIaHMM COPTOB pacTE€HWH U Mopoj >KUBOTHHIX. COpT, MOpoJIa, ITaMM.
3aKOH TOMOJIOTHYECKHX PSAZOB B HacieAcTBeHHON n3meHunBocty H.M. BaBuiioBsa, ero
3HAYEHME JUIsl CEJIEKLIMOHHOM paboThI.

Metoapl  ceneKUMOHHOW  paboThl. VcKyccTBeHHBI  OTOOp: MAaccoBbIM U
VWHIUBUAYaJIbHBIN. Orarnsl KOMOMHAIIMOHHOMN CEJIEKIINH. HcneiTanue
MIpoU3BOUTENEN 10 TOTOMCTBY. OTOOp MO T€HOTHILY C ITOMOIIBIO OLIEHKH (peHOTHNa
IIOTOMCTBA M OTOOP 1O TeHOTHIY ¢ nomouisto aHanu3za J{HK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CeJIEKIIMOHHOW paOoThl. PamuanuoHHbIN 1
XUMHYECKHI MyTareHe3 Kak UCTOYHHK MYTAIMi y KYIbTYPHBIX (pOPM OpraHM3MOB.
Hcnonb30BaHne reHOMHOTO PeIaKTUPOBaHUS U MeT010B pekoMOuHauTHbIX JJHK nmst
MOJYYECHUSI UCXOJHOTO MaTepHalia JIJIsl CEJICKIIUH.

[Monmyuenne mnomumuonaoB. BHyTpuBHAOBas ruOpHaM3alus. bIM3KOpoICTBEHHOE
CKpCIIMBaHUe, WA WHOPUIWHT. HepojcTBeHHOE CKpeIIMBaHWE, WM ayTOPHIHHT.
I'ereposuc u ero mpuunHbl. Mcmonb3oBanue rerepo3uca B cenekiuu. OtaanéHHAs
ruOpuamsanst.  [Ipeomonenne Oecriomusi MEXBHIOBBIX THOpUIOB. JlocTrkeHuUs
CEJICKIIMU PACTEHUI U YKUBOTHBIX

3.7

OOBEeKTHI, UCIIOIb3YeMbIe B OMOTEXHOJIOTHH, — KJIETOYHBIE M TKAHEBBIE KYJIBTYpBI,
MHUKPOOPTaHU3MBI,  HMX  XapaKTepucThka.  TpagunuoHHas  OMOTEXHOJOTHS:
xJieboneyeHme, HOJTy4eHUE KHCIIOMOJIOYHBIX IPOAYKTOB, BUHO/ICITHE.
MukpoOuonoruueckuii  cuaTe3. OOBEKTHl MHUKPOOMOJOTMYECKUX  TEXHOJIOTHM.
[Tpon3BoacTBO Oenlka, aAMHHOKUCIIOT U BUTAaMUHOB. MICKycCTBEHHOE OILIOIOTBOPEHHE.




PCKOHCTPYKHI/IH HﬁHeKHeTOK U KIIOHUPOBAHHC KMBOTHBIX. MeTOI[ TPaHCINIaHTAalluH
AAEP KICTOK.

XpoMOCOMHass M T'eHHasg WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TIeHa |
KoHcTpyupoBanue pekomOuHantHbix JIHK. JlocTukeHuss W MHEepCrEeKTUBBI
XpOMOCOMHOM W  T€HHOM  MHXeHepuu. MeaulnuHckiue  OUOTEXHOJIOTHUHU.
Hcnonbs30BaHKue CTBOJIOBBIX KIIETOK

4.1

4.2

CucreMa 1 MHOTOOOpa3ye OPraHuIecKOro Mupa

buonorunueckoe pa3H006pa3He OpraHnu3MoOB. COBpCMeHHaH CUCTCMa OPraHu4CCKOIo
Mupa. HpI/IHI_[I/IHBI KJ'IaCCI/I(l)I/IKaHI/II/I OpraHU3MOB. OCHOBHBIE CHCTEMAaTHUYECKHE
I'pYyIIIbI OPraHU3MOB.

OcobeHHoCTH CTPOCHUA M IKUBHCACATCIIBHOCTU OJHOKJICTOYHBIX OpPraHU3MOB.
EaKTepI/II/I, apxeu, OAHOKJICTOYHBLIC FpI/I6H, OOHOKJICTOYHBIC BOIAOPOCIH, APYTHC
IIPOTHUCTHI. KomonunanpHbie OpraHHu3MBlI. I[BI/DKGHI/IC OOHOKJICTOYHBIX OPraHW3MOB!
aMé6OI/II[HOG, JKT'YTHUKOBOC, PECHHYHOC. 3aH_[I/ITa Y OJHOKJICTOYHBIX OpPIraHHU3MOB.
PaSI[pa)KI/IMOCTL Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucol

MHOroKJIeTOYHbIE pacTeHHs. B3auMOCBs3b 4YacTeld MHOTOKJIETOYHOI'O OpPTraHHM3MA.
TkaHu, OpraHbl ¥ CUCTEMBI OPraHOB MHOTOKJIETOYHOTO opranu3ma. OpraHus3m Kak
eauHoe 1enoe. TkaHu pacTeHUd. THIBI paCTUTENBHBIX TKaHEW: oOpasoBaTelbHas,
MOKpPOBHAsA, MPOBOJAIIAsA, OCHOBHas, MexaHudeckas. (OCOOEHHOCTH CTpPOCHUS,
(GYHKIUI ¥ pacloIoKEHUs TKaHEH B OpraHax pacTeHHH
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BereraruBHble M TeHepaTHBHBIE OpraHbl pacTeHUH. DyHKIMHM OPraHOB M CHCTEM
opranoB. Kapkac pacrenuii. /[BUk€HHE MHOTIOKJIETOUHBIX PAaCTEHH: TPOIU3MBI U
Hactuu. [lornomenue BOJBI, YIVIEKHMCIONO Tra3a M MHUHEPAIbHBIX BEIIECTB
pacrenusimu. Jlpixanue pacrenuil. Juddysus razo yepe3 MOBEpXHOCTb KIETKH.
TpancnopTHele cucrteMbl pacreHuid. Beienenue y pacreHuil. 3ammurta  y
MHOTOKJIETOUYHbIX pacTeHuil. Kyrumkyna. CpenctBa NMacCMBHOM M XHMHUYECKOU
3aIUThl. OUTOHLIUIBL.

Pa3npaxuMocTh M peryssnus y OpraHu3MoB. Pa3zapakumMocTb M perysauus y
MHOTOKJIETOYHBIX pacTeHUI. POCTOBBIE BElleCcTBA U MX 3HAYEHHE

4.5

4.6

MHOroKJIeTOYHbIE )KUBOTHBIE. B3aMOCBS3b YacTel MHOTOKIIETOYHOT'O OpraHu3Ma.
TkaHu, OpraHbl ¥ CUCTEMbI OPraHOB MHOTOKJIETOYHOTO opraHu3Ma. OpraHnusMm Kak
enuHoe 1enoe. I'omeocras. TkaH! >KUBOTHBIX U YeJIOBEKa. THUITLI )KUBOTHBIX TKAHEH:
SMUTETNANbHAS, COCAMHUTENbHAS, MbIIeUHast, HepBHAsA. OCOOEHHOCTH CTPOCHMUS,
(GYHKIMA 1 pacioIOKEHUsI TKAaHEH B OpraHax )KUBOTHBIX U YEJIOBEKa

Oprasnsl U CUCTEMBI OPraHOB JKMBOTHBIX. DYHKIIMM OPraHOB M CHUCTEM OPIaHOB.
Omnopa tena oprann3moB. CKeJleTbl OAHOKJIETOYHBIX 1 MHOTOKJIETOUHBIX )KHUBOTHBIX.
HapyxHblii 1 BHyTpeHHMH ckeneT. CTpOEHUE U TUIBI COEIUHEHUS KOCTEH.

JIBM>KeHMe  MHOTOKJIETOYHBIX KHMBOTHBIX. IlmTanme kuBOTHBIX. IluTanume
MMO3BOHOYHBIX XUBOTHBIX. [[pixaHue >kuBOTHBIX. KoxkHOe neixanue. JKabepHoe u
JIETrOYHOE ObIXaHUE.




5.1

5.2

JIpIxaHue MO3BOHOYHBIX KUBOTHBIX. DBOJIOLUOHHOE YCIOKHEHUE CTPOCHUS JIETKUX
II03BOHOYHBIX JKUBOTHBIX. JlpIXaTeapHas cucTeMa ueioBeka. MexaHusm BEHTUIIS N
NErKUX Y NTUI] ¥ MJIIEKONUTAIOUX. TpaHCHOPT BEIIeCTB Y OpraHu3MoB. TpaHncnopt
BELIECTB Y KUBOTHBIX. KpoBeHOCHas cucrema u e€ opranbl. KpoBeHocHas cuctema
MMO3BOHOYHBIX XKUBOTHBIX. Kpyru kpoBooOpaiieHus. DBOIIOLMOHHBIE YCIOXKHEHHS
CTPOEHHMSI KpPOBEHOCHOM CHCTEMBbl I103BOHOYHBIX JKMBOTHBIX. Bpblnenenue y
opranu3moB. Beinenenue y kUBOTHbIX. CoKpaTuTelbHble Bakyoiu. Oprassl
BbiieseHUs. CBsI3b IOJIOCTH Tejla C KPOBEHOCHOM M BBIIEIMTEIBHOW CHCTEMaMH.
Boienenue y 1mo3BOHOUYHBIX KMBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX >KUBOTHBIX.
[ToKpoOBBI ¥ UX TPOU3BOIHBIE.

PasgpaxxuMocTh U peryianus y opraHu3moB. Pa3npaXuMoCTb y OJHOKIIETOYHBIX
opranu3moB. Takcucel. Pa3apakuMoCTh U peryisaus y MHOIOKJIETOYHBIX PACTCHUM.
PocroBele BemecTBa U X 3HAaYCHUE.

HepBHas cuctema u peduieKTopHas peryssiius y MHOTOKJIETOYHBIX >KHBOTHBIX.
HepBHas cuctema u €€ oTAeibl. DBOMIOLMOHHOE YCIOXKHEHUE CTPOEHHSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pa3pabotka anroputMoB u mporpamm Ui 3(PQPEeKTUBHON PYHKIMOHAIBHOMI
aHHOTAIUU TCHOMOB, TPAHCKPUIITOMOB, MPOTEOMOB, MeTabOJIOMOB
MHUKPOOPTaHU3MOB, PACTEHUH, )KUBOTHBIX M YEJIOBEKA

OpraHI/I3M YCJIOBCKA U €T0 3J0POBbLE

Opranel U cUCTEMBI OpraHoB 4esoBeka. OTAensl roJOBHOIO MO3ra IO3BOHOYHBIX
KUBOTHBIX. Pepniexc u peduexkropnas nyra. besycioBHble U ycIOBHbIE PEQIIEKCHI.
I'ymopanbHas peryisanuus U SHAOKPUHHAs CHCTEMa KUBOTHBIX U 4esloBeKka. JKenesbl
SHJOKPUHHOM CHCTEMBI U UX TOPMOHBI. J[elicTBHE TOPMOHOB. B3auMOCBsA3b HEPBHOMN
U DHAOKpUHHOW cucteM. [unortanamo-runodusapHas cucrema. Pedaexc wu
peduexropHas nyra. besycnoBHble U yciaoBHBIE pedIeKch

3amuTa opraHu3ma or Oone3Heil. IMMyHHast cucrtema uyenoBeka. KieTouHslli u
IYMOPaJIbHBIA MUMMYHUTET. Bpoxn€HHbIN, NpHOOPETEHHBIH crienupuuecKuit
uMMyHHUTET. Teopuss  KJOHaJdbHO-celekTUBHOro  ummyHutera  (I1.Dpnux,
®.M.beprer, C.ToueraBa). BocnamurenbHble OTBETHI OpraHu3MoB. Poub
BPOX/IEHHOIO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHU
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KposeHnocHas cuctema u €€ oprassl. CepJle, KpOBEHOCHBIE COCYABI U KpoBb. Kpyru
KpoBooOparienus. Paborta cepana u e€ perymsuus

5.4
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Hpixanue uvenoBeka. Juddysus razoB yepe3 MOBEpXHOCTh KIETKHU. JlpIxarenbHast
CUCTeMa YeioBeKa. [IpIxaTellbHast TOBEPXHOCTh. Perymnsius nbixanus. J{prxaTenbHbIe
00BEMBI

[MumeBapurtenbHast cucremMa uyenoBeka. OThenbl MUIIEBAPUTEIBHOTO TPaKTa.
[TummeBapuTenbHbIE jKene3bl. BHYTpUIIONOCTHOE U BHYTPUKIIETOYHOE MTUIIIEBAPEHHE

5.6

[TokpoBel u wux mnpousBoaHbie. Opransl BbaeneHus. I[louku. CtpoeHuwe u
¢bynkunonuposanue Hepona. GunbTpanus, ceKperus 1 00OpaTHOE BCAChIBAHUE KaK
MeXaHU3MBbI paboThI OpraHoB BelAeneHus. OOpazoBaHUe MOYH Y YellOBeKa
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JIBrokeHre 4YelnoBeKa: MblleyHas cuctema. CKeleTHple MBIIIB U UX paboTa.
CTpoeHuEe U TUITBI COEAMHEHUS KOCTEH

Teopus 3Bontonuu. PazButue xnu3HU Ha 3emie

6.1

6.2

OpomtormonHas Teopust Y. JlapBuna. [Ipennochuiku BO3HUKHOBEHHS JapBUHHU3MA.
Kuznb u HayuHas aesrenbHocTh Y. [lapBuHa.

JBuwxymue cuibl 3Boitonud BuaoB no Y. [lapBuHy (BbICOKass MHTEHCHUBHOCTD
pa3sMHOXKEHUs  OpPraHU3MOB, HAaCJI€[CTBEHHas W3MEHYMBOCTb, Ooppba 3a
CYIIECTBOBAHUE, €CTECTBEHHBIH U UCKYCCTBEHHBIH 0TOOD).

Odopmiienne cunTeTnyeckoit Teopun sBomtonmu (CTD). HeiitpansHas Teopus
sBotorui. COBpeMEeHHasl SBOJIIOLIMOHHAs OHONOTHsA. 3HAYEHHE HBOJIOLUOHHON
TeopUH B (HOPMUPOBAHUU €CTECTBEHHO-HAYUYHOW KAPTUHBI MUPA

[HonynAuus kak sneMeHTapHas eIMHUIA 3BOIIONUU. COBpEMEHHbBIE METOAbI OLIEHKHU
TEHETUYECKOTO Pa3HOOOpa3usi U CTPYKTyphl momyisiuid. M3menenue renodonma
MONYJSALMA KaK 3JEMEHTAapHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH T€HETUYECKOIo
paBHoBecus Jx. Xapnau, B. BaitnOepra.

OneMeHTapHble (AKTOPHI (ABMXKYIIME CHJIBI) 3BOMIOLMUA. MyTalMOHHBINA Mpolecc.
KomOuHatuBHass W3MeHYMBOCTh. Jlpeid TeHOB — ciydaiiHble HEHAIPaBJICHHBIC
U3MEHEHMsI 4YacToT ayienedl B momymsauusx. OQQekT ocHoparens. Murpauuu.
WM3onsmus  monynsiiuii:  reorpaduueckas (IpOCTpaHCTBEHHAs), OMOJIOrHYecKast
(penpoayKTHBHAs).

EctecTBeHHbII 0TOOp — Hanpasisouyii Gpaxkrop sBostorur. PopmMbl €CTECTBEHHOTO
oT0opa: IBWKYIIUH, CTAOUIN3UPYIOLINH, pa3pblBatolui (AU3pyNTUBHBIN). [TooBoit
ot0op.

ITprucnocoOaeHHOCTh OPraHU3MOB Kak pe3yJabTaT MUKPOIBOJIOLUH. Bo3HUKHOBEHNE
npucnocoOaeHuit y opraHuzMoB. ApoMopdosbl u uamoagantaumu. [Ipumepst
npucrnocobieHuit  y  opraHu3moB.  OTHOCHUTENBHOCTh — MPUCHOCOOJIEHHOCTH
OpPraHHU3MOB.

Bun, ero kputepuu u cTpykTypa. BunoobpazoBanue kak pe3yinbTaT MUKPOIBOIIOIHH.

M3omsmust  —  xomroueBod  axTop  BugooOpazoBanus. Iyt u cocoObl
BUZ000pa3oBaHus:  ajulonarpuyeckoe  (reorpauueckoe),  CHUMIIATPUUYECKOE
(2KOJIOTHYECKOE), «MTHOBEHHOE» (monuTIIION AM3aITHs, TUOpUIA3AITHS ).

JUTUTENTBHOCTD SBOJIFOLIMOHHBIX IPOLIECCOB.
Mexanu3mbl (GopMUPOBaHHS OMOJIOTUYECKOTO Pa3HO00pa3usl.

Ponb »BOMIOIMOHHON OMONIOTMM B pa3pabOTKEe HAy4YHBIX METOJOB COXPaHEHUS
OmopazHooOpa3usi. MUKPOIBOIONMHUS W KOIBOJIOIHS TApPa3sUTOB M HMX XO35EB.
MexaHu3Mbl (POPMHUPOBAHUS YCTOHYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI €
HEU

6.3

Meroasl u3ydeHHs Makpo3BoOJOLMH. llaneoHTonormyeckue MeTOAbl W3Yy4EHHUs
sBomtorun. [lepexoanbie GopMbl U PUIOTEHETUYECKUE PSIbI OPTAHU3MOB.




6.4

buoreorpadudeckne mMetonsl n3ydeHus dBoitonuu. CpaBHeHHE (UIOpHI B (QayHbI
MaTEpUKOB U OCTPOBOB. buoreorpadudeckue odnactu 3emin. Bunbl-sHaeMuku u
PEITUKTEL.

OMOpHOJIOTHYECKHE UM CPAaBHUTEIBHO-MOP(OJIOTHUECKHE METOABl  H3YyUCHHS
sBomonny. ['eHeTHdyeckne MeXaHU3MBbl ODBOJIIOIMHM OHTOTCHE3a U  IOSIBICHHUS
HBOJIIOIMOHHBIX ~ HOBIIECTB. | OMOJIOTMYHBIE W  AHAJIOTUYHBIC  OPTaHBI
PynumeHTapHble  OpraHbl M aTaBU3MBIL. MouekynsipHO-TeHeTUYECKue,
OMOXMMHUYECKHE ¥ MAaTEeMAaTUYECKUE METO/bl U3YUYEHHUS 3BOIIONMU. | OMOIIOTHYHbIE
reHbl. COBpeMEHHBIE METO/IbI TOCTPOCHUS (PUIIOTEHETHUECKUX JIEPEBBEB.

XpOMOCOMHBIe MyTalW1 U 5BOJIFOIIHUA 'CHOMOB.

OO6mue 3akoHOMEpHOCTH (TMpaBHiia) HSBOJIOUMU. HeoOpaTUMOCTh 3BOJIIOIUU.
AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB SBOTIOIUU

Hayunble runore3sl IpOUCXOXKACHUS KU3HU Ha 3emie. AOHOreHe3 U MaHCIepMusl.
JloHayuHble TpPEACTABIEHUS O 3apOXKACHUU KHU3HU (KpeaunoHusM). ['umoresa
MIOCTOSIHHOTO CaMO03apOKJICHUs )KU3HU U €€ omnpoBepxkeHue onsitamu @. Penu, JI.
Cnamnanuanuy, JI. [Tactepa. [IpoucxoxxaeHue »Ku3HU U aCTPOOUOIIOTHS.

OcHOBHbBIE JTambl HEOPraHUYECKOW HBomtonuu. l[lmanerapnas (reojoruueckas)
ABOMTIONUS. XUMUYECKAst HBOIOIMSA. AOMOTEHHBIN CHHTE3 OPraHUYECKHUX BEIIECTB U3
Heopranndeckux. Omeir C. Mumnepa u I'. FOpu. OOpa3oBaHue HoauMMepoB H3
MoHomepoB. KoanepBatnas runoreza A.W. Onapuna, runoTe3a NepBUYHOTo OYyIh0HA
JIx. Xonnetina, renernueckas runotesa ['. Ménnepa. Pubosumsr (T. Uek) u runoresa
«wmpa PHK» V. Tunbepra. ®opmupoBanne MemMOpaH U BO3HUKHOBEHHE
MPOTOKJIETKHU.

Hctopusa 3emimnm u Mmertonsl €€ m3ydeHus. VckomaeMble OpraHMYeCKHE OCTaTKH.
I'eoxpononorust u €€ Meroabl. OTHOcHTENbHAas M aOCONIOTHAas TE€OXPOHOJIOTHS.
I'eoxpoHonornyueckas 1Kasa: 0HbL, IPbl, HEPUOJIbL, FTTOXH.

HavanpHble 3Tanbl opraHudeckod sBomronuu. llosBieHne M 2BOMIONMSA NEPBBIX
KJIETOK. OBoironusi Merabonu3Ma. BO3HMKHOBEHHE TEpPBBIX  3KOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIJIEHKM KaK aHAJOT MEpBBIX Ha 3emile COOOIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTBHI.

[Ipoucxoxaenue 3ykapuoT (CUMOHOTeHe3). ODBOIIOIMOHHOE IPOUCXOXKICHHE
BUpycoB. [IpoucxokIeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHHE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Talbl BOJIIOLINHU BBICIINX pacTeHHH. OCHOBHBIE apoMOp( 03Bl paCTEHUH.
Brixon pacrenuii Ha cymry. [losiBleHHE CIOPOBBIX PAacCTEHUN M 3aBOCBAHUE WUMU
cymn. CemeHnHsble pacteHus. [IponcxoxaeHre IBETKOBBIX PACTEHUN.

OCHOBHBIE 3TaIbl HBOJIOILMH KUBOTHOTO MHpa. OCHOBHBIE apOMOP(O3bI )KUBOTHBIX.
Bennckas payna. KemOpuiickuii B3pbIB — MMOSBIICHHE COBPEMEHHBIX TUTIOB. [lepBbie
XOPAOBLIC KUBOTHBIC. Kuzun B BOJE. 9BOJHOI_[I/I$I IIO3BOHOYHBIX. HpOI/ICXO)KI[eHI/Ie
ampubuii m pentunuid. [IpoucxoxaeHne MieKonmuTaromuX u OTUI. [IpuHIMT
KItoueBoro  apomopdo3a. OcBoeHue O€ClO3BOHOYHBIMH W TTO3BOHOYHBIMHU
JKUBOTHBIMH CYIIIH.
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Pazputue xu3Hu Ha 3emiie MO 3paM MU MEPUOJIaM: apXeu, MPOTEPO30id, MaJeco30M,
Me3030H, KaitHo30M. O01as XapakTeprCTUKA KIIMMAaTa ¥ Te0JIOTUIECKUX MPOIIECCOB.
[TosiBieHHe U paclBET XapaKTepHBIX OPraHU3MOB. YTIeo0pa3oBaHUe: ero yCIOBUS U
BJIUSTHUE HA ra30BbIi COCTaB aTMOC(EpHI.

MaccoBble BBIMMpPAaHUSI — OKOJOTMYECKHE KpHU3UCBHI npouuroro. IIpuumsel u
CIIEACTBUS MaccOBbIX BbIMHpaHUil. COBPEMEHHBIM 3KOJOTMYECKHI KPHU3UC, €ro
0COOEHHOCTH

Pasnenst u 3amaum  antpomosoruu. Metonael aHTpomnosoruu. CTaHOBJIEHHE
IIPEICTaBICHUH O MPOUCXO0KIEHUH uenoBeka. COBpeMEHHbIE HayYHbIE TEOPUH.

CxoncTBO uenoBeka C KHUBOTHBIMH. CHCTEMAaTHYECKOE TMOJOKEHUE YeIOBeKa.
CBuzeTenbcTBA  CXOACTBA  YEJIOBEKA  C  JKUBOTHBIMH:  CPaBHUTEIIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (hU3M0JIOT0-0MOXUMHYECKHE,
noBeieHueckrue. OTIuYns 9eIOBEKa OT KHBOTHBIX. [IpSIMOXOXICHUE M KOMILJICKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BHTHE TOJOBHOTO MO3ra ¥ BTOPOW CUTHAIBHOM
CHCTEMBI.

JBwxkynme cuibl  (QakToOpbl) aHTPONOreHe3a: OMOJIOTUYECKHEe, COLUANIbHBIC.
CooTHouleHrne ONOIOTHYECKUX U COITUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OCHOBHbBIE CTaJUU AHTPOIOIreHe3a. ABCTPAJIONUTEKU — JBYHOTHME IPENKH JIIOJEH.
UYenoBek yMelblil, IEpBbIE U3TOTOBJICHUS OPYAUN Tpyaa. HenoBek NpsAMOXOIAIIUN U
NepBBIA BBIXOJ JIo/IeH 3a mpenenbl Adpuku. Yenosek reienb0eprckuii — oommin
IPEAOK HEAaHIEPTAJIbCKOIO YEIOBEKa U  YeJIOBeKa pasymMHoOro. Yemosek
HEAaHJEPTAIbCKUN Kak BHJ JIFOJEH XOJOJHOro Kiaumara. YermoBeKk pa3yMHBIM
COBPEMEHHOI'0 THIIA, J€HUCOBCKUN YEJIOBEK, OCBOCHUE KOHTUHEHTOB 3a IpeeiIaMU
Adpuku.

DBOJIOIUS COBPEMEHHOT'0 UeioBeka. EcTecTBEeHHbIN 0TOODP B MOMYJNIALMSIX YEIOBEKa.
MyTanoHHbIH nponecc U noaumopdusm. IlonynsunoHHbIe BOJHBI, Apeid reHos,
MUTpanus u «3QQPeKT OCHOBATENA» B MOMYJISALHUSAX COBPEMEHHOTO YeIOBEKa.

UYenoseueckue packl. [lonsiTue o pace. bonbiue pacel: eBporeonHas (eBpazunckas),
aBCTpaJIO-HErpouIHas (IKBATOPUAIIbHAS ), MOHTOJION IHAS (a3UATCKO-aMEepPHKaHCKast).
Bpems u nmytu pacceneHus 4einoBeka IO IUIaHeTe. EMUHCTBO 4eI0BEYECKHX pac.
Hayunas HecocToATenbHOCTh pacu3ma. [IpucrnocoOIeHHOCTh yelloBeKa K Pa3sHbIM
YCIIOBUSIM OKpYysKarolel cpeabl. BnusHue reorpaguueckoit cpeasl u Apeida reHos
Ha MOp(OJIOTHIO U (PU3HOJIOTHIO YeJIOBeKa

7.1

OKOCUCTEMBI U MMpUCymue MM 3aKOHOMCPHOCTHU

Pazgens! u 3a7a4M SKOJIOTHH. CBS13b DKOJIOTUH C APYIruMH HayKaMHu.

Metonsl sxonoruu. [loneBbie HabMOIeHNS. DKCIEPUMEHTHI B 3KOJIOTUU: IPUPOIHbBIE
u naboparopHeie. MoaenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPY>KAIOIIEH CPE/Ib:
JIOKaJIbHBIN, pETMOHAIBHBIN U TTI00aIbHBIN

7.2

Okonornyeckue (GakTopbl W 3aKOHOMEpPHOCTH uX jaedcTBus. Kiaccudpuxarms
AKOJIOTUYECKHUX (haKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpororeHHbeie. O0mme
3aKOHOMEPHOCTH JIeicTBUs 3Kosnorndyeckux ¢akropos. [IpaBuno munumyma (K.




[npenrens, 0. Jlubux). TomepaHTHOCTh. DIBPUOHMOHTHBIE M CTCHOOHWOHTHBIC
OpTraHU3MBI.

AbGuoTtndeckue ¢aktopsl. CBeT Kak 3KOJIOTHYeCKui ¢aktop. JlelcTBUE pa3HBIX
Y4aCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHU3MbI. DKOJOTUUECKHUE TPYIIIbI PACTEHUN U
YKUBOTHBIX 10 OTHOIIEHUIO K cBeTy. CUrHanbpHas poiib ceeta. doronepuoausm.

Temnepatypa kak 3kojoruueckuit ¢pakrop. JlefictBue TemnepaTypbl Ha OpraHU3MBI.
[ToiiknunoTepMHBIE U TOMOMOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBl.

BaxxnocTb kak sxonornueckuii haxrop. [Iprcnocodiaenus pacTeHuii K oIepKaHuio
BojHOoro Oamanca. Kilaccuduxanmss pacTeHuil 1O  OTHOLIEHHIO K  BOJE.
HpI/ICHOCO6JIGHI/I$[ JKMBOTHBIX K UBMCHCHUIO BOJHOI'O PCIKUMaA.

Cpenpl  oOWTaHWsS OpPraHW3MOB: BOJIHAs, HA3EMHO-BO3AYIIHAS, IOYBEHHA,
ryOWHHas ~ TIOANOYBEHHAs,  BHyTpuopraHu3MeHHas.  Duzuko-XxuMuyeckue
O0COOCHHOCTH cpeJl 00MTaHust OpraHn3MoB. [Iprucrnoco6eHust OpraHu3MOB K )KH3HU B
pa3HbIX Ccpelax.

buonornueckue putMmel. BHeninue u BHyTpeHHHE pUTMbL. CyTOYHBIE M T'OJUYHBIE
putMbl. [IpHUcriocoGNIEHHOCT OpPraHu3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBUM
KU3HMU.

Xusnennsle ¢Gopmbel opranu3MoB. [loHsTHE O XHM3HEHHOH Qopme. JKu3HEHHbIE
(GbopMbI pacTeHMil: JAepeBbs, KYCTapHUKH, KYCTApHUYKHU, MHOTOJIETHHUE TpaBbI,
OJHOJIETHHE TpaBbl. JKu3HEHHBIE (HOPMBI KHUBOTHBIX: T'HIPOOHMOHTHI, T€OOHOHTEI,
a3poOHOHTBI. OCOOEHHOCTH CTPOSHMS U 00pa3a )KU3HH.

buotnueckue daxktopsl. Buapl OHOTHUECKMX B3aUMOJEHUCTBUN: KOHKYpPEHLUS,
XHMIIHUYECTBO, cUMOMO03 U ero ¢opmsl. [lapasutusMm, koomepauus, MyTyalu3M,
KOMMEHCAJIU3M (KBapTHPAHTCTBO, HaXJICOHUUYECTBO). Hetpoduueckue
B3aUMOJIeHCTBUS (TonnYeckue, hopuueckue, padpudeckue). 3HaueHHEe OMOTHYECKUX
B3aMMOJICHCTBUI I CyIIECTBOBAaHUS OPraHW3MOB B cpene ooutanus. [IpuHiun
KOHKYPEHTHOT'O UCKJIFOUEHUS

7.3

DKOJIOTHYECKHE XapaKTepUCTHKU monymsuuu. llomynsanus kak Ouonoruyeckas
cuctema. Ponb HEOTHOPOAHOCTH Cpenbl, Ppu3nyeckux OapbepoB W OCOOCHHOCTEU
OuoJoruM BHUIOB B (DOPMUPOBAHMM TPOCTPAHCTBEHHOW CTPYKTYpHI MOMYJISIUI.
OcHOBHEIE ITOKa3aTelIn NOomyJiaquu: YUCICHHOCTb, IINIOTHOCTb, BO3pacTHasd H
IOJIOBAsI CTPYKTYpPa, POKIAEMOCTh, TIPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPAITHS.

Dkoyornuueckasi CTpykTypa mnomyiasuuu. OIeHKa YHUCIEHHOCTH MOMYJSLUH.
JAvnHamuka nonmynsanuu W €€ peryasinus. bUoTM4YecKuil MmOTEeHUWAT MOMYJISIIUU.
MopenupoBanue TUHAMUKHU nonyasiuuu. KpuBble pocTa YMCIEHHOCTU MOIYJISIIIUU.
KpuBsie BbDKMBaHHS. Perymsanus 4YWCICHHOCTH TMOMYJALNMN: pPOJb (HaKTOPOB,
3aBUCALIMX U HE 3aBUCAILIUX OT MJIOTHOCTH. DKOJOTHUUECKHE CTpaTernuu BUAOB (I- 1
K-crparerumn).

[TonsTe 00 3KoMOTMYECKON HuUIe BUAa. MecTtooOuTtanue. MHOroMepHask MOJIENb
skojornyeckod Humu Jx.JM. XaruumHcoHa. Pa3sMmepbl SKOJIOTMYECKOM HHIIN.
[loTenuumanpHas U peaJii30BaHHAsI HULIY.




Bun xak cucrema nomynsanuid. Apeansl BUIOB. BUIBI M UX )KU3HEHHBIE CTPATETUU.
3aKOHOMEPHOCTH IOBEACHMSI M MUIpaLUi JKUBOTHBIX. buosornueckue uHBa3uu
4y’>KEPOJHBIX BUOB

7.4

7.5

CooOmiecTBa opranu3moB. buolieHos3 u ero ctpykrypa. CBsi3u MeXIy OpraHu3MaMu
B OwmomeHo3e. DOkocucremMa Kak OTKpeiTas cucrema (A. k. Tencmm).
@OyHKIMOHAIbHBIE OJIOKM OPraHU3MOB B 3KOCHCTEME: IMPOJIYLEHThl, KOHCYMEHTHI,
penyueHtsl. Tpoduueckue ypoBHH. Tpoduueckue nenu M cetu. AOGUOTHYECKUE
6moku skocucteM. [TouBsl M uibl B 3KocucTeMax. KpyroBopoT BemecTB M MOTOK
SHEPTUM B 3KOCHUCTEME.

OcHOBHbBIE IOKa3aTelIM 3KOCUCTEMBbl. buomacca M mnpoaykius. OKOJOTHYECKHE
MUPaAMUIBI YUCETT, OMOMACCHI U SHEPTHUH.

HamnpapnenHble 3aKOHOMEpHbIE CMEHbI COOOLIECTB — cykleccuu. llepBuunble u
BTOPUYHBIE CYKIIECCUU U MX NPUUMHBL. AHTPOIIOT€HHbIE BO3JEHCTBUS HA CYKLIECCUU.
KnumakcHoe cooOmiectBo. bruopasHooOpaszue M MogHOTa KpyroBOpOTa BELIECTB —
OCHOBa YCTOMUYMBOCTH COOOILECTB.

[Ipuponnbie 3KocuCTEMBl. AHTPONOIEHHBIE 3KOCHCTEMBI. ATpo3KocHCTEMA.
ArpoueHo3. Paznuuns Mexly aHTpOIIOT€HHBIMU U IPUPOJHBIMU 3KOCHUCTEMAMM.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opoackas ¢uopa u
¢ayna. CuHaHTponu3auusi ropoJcKkoil ¢ayHbl. buosornueckoe M Xo3siCTBEHHOE
3HAYEHUE arpo’KOCUCTEM U ypOO3IKOCHUCTEM. 3aKOHOMEPHOCTH (HOPMHPOBAHUS
OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B SKOCHCTEMAX.

IIepeHoc sHeprum M BELIECTB MEXAY CMEXKHBIMU DKOCHUCTEMAMH. Y CTOMYUBOCTH
Opl"aHI/ISMOB, HOHYHSIHI/Iﬁ H DKOCHUCTEM B YCJ'IOBI/H[X CCTCCTBCHHBIX U aHTpOHOFeHHI)IX
BO3JEUCTBUN

buocpepa — oOmerutanerapHas o0ojiouka 3eMiid, TlIe CYIIECTBYET WJIHN
cyuiecTBoBaina xu3Hb. Yuenue B.W. Bepnazackoro o ouochepe. Obnactu 6uochepsl
u e€ coctaB. JKuBoe BeriecTBo 61ocdepsl U ero pyHKIUH.

3aKOHOMEPHOCTH cylecTBoBaHusl Ouocdepsl. OcobeHHOCTH Ouocdepsl Kak
rno0anbHOM ’KocucTeMbl. JlnHamuueckoe paBHoBecue B 6uocdepe. KpyroBopotsr
BELIECTB U OMOreOXMMHUYECKHEe IUKIbI (YTaepoaa, a3oTa). PUTMHUUHOCTD siBIIEHUI B
ouocdepe.

3oHanbHOCTh OMocheprl. [lonstue o O6uome. OCHOBHBIE OMOMBI CYIIM: TYHJApA,
XBOWHBIE JIeca, CMEIIAHHBIE U IIIUPOKOJUCTBEHHBIE JIECA, CTENH, CABAHHBI, TyCTHIHH,
TPOIUYECKUE Jieca, BBICOKOrophsi. Kimumat, pacTuTenbHbIN U )KUBOTHBIA MUpP OMOMOB

CYIIH.

Crpykrypa u (yHKIHS >KMBBIX CHCTEM, OLEHKA HMX PECYpCHOTO IOTEHIHANa U
ouochepHbIX QyHKIHIA

7.6

DKOJOTHYECKHEe KPU3WChI M WX TpUUYUHBL BosnmelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEeHUE BO3AYIIHOM cpeabl. OXpaHa Bo3Ayxa. 3arpsA3HEHHE BOJAHOM CpEIbl.
Oxpana BOJIHBIX pecypcoB. Paspymienue mouBbl. OxpaHa MOYBEHHBIX PECYpPCOB.
N3menenue knumara.




AHTpPOIIOT€HHOE BO3JCHCTBUE Ha PACTUTEIBHBIA W KUMBOTHBIA Mup. OxpaHa
pPacTUTENBHOTO W JKUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIIBI OXpaHbl MPUPOJIBIL.
Kpacupie kaurun. Ocobo oxpansembie mnpupoanbie Tepputopuu (OOIIT).
Borannueckue cazpl ¥ 300J0THYECKHE MTAPKU.

OCHOBHBIC TPHUHIMIIBI YCTOHYMBOIO PA3BUTHS YEJIOBEYSCTBA W HPHPOJIBI.
PanmonansHOE MPUPOAOIIOIE30BAHNE U COXPAaHEHUE OMOIOTHIECKOTO Pa3HO00pa3us
3eminn




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

VYueonuk buonorus 10 kmacc [Taceunuk B.B., Kamenckuii A.A., Pyorios A.M. u ap. /Ilox pexn.
[Taceunuka B.B., buonorus. "Jluawus xxuzau" (10-11) (Yrunyonéansrii), [Ipocsemenne.2023 rog.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA
Metoanueckue mocoous Al YUUTEINS; TUIAKTHIECKAE MaTepHUaibl ISl YPOKOB.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.Poccuiickas sneKTpoHHas IIKoja

2. http://school-collection.edu.ru/). «Emunas komexius Ludpossix OOpazoBaTeabHBIX
PecypcoB»

3. http://www.fcior.edu.ru/

4. www.bio.1september.ru — razera «buonorus»

5. www.bio.nature.ru — Hay4HbIe HOBOCTH OHOJIOTUH

6. www.edios.ru — Dii0c — EHTP TUCTAHIIMOHHOTO 00pa30BaHHSI

7. http://video.edu-lib.net — yueGHbIe humbMBbI

9. Pyry6


https://prosv.ru/catalog/biologiya-liniya-zhizni-10-11-uglublyonnii/
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