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MOSCHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydeOHOMYy mpeamety «buonorus» (mamnee - OWoOJOTHS) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit denepamnumy,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

Cornacao monoxenussiMm ®I'OC COO mnpodunbHbe y4eOHBIE MPEIMETHI,
u3ydyaeMble Ha YIIIyOJIEHHOM YpOBHE, SBIAIOTCS criocoOom auddepeHnmanuu
OoOy4eHHs] Ha YPOBHE CpEIHEro oO0miero oOpa3oBaHUS U MPHU3BAHBI OOCCIEUYHTH
MPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOIIUM, CPEAHUM OOIIUM, CpPEIHUM
npoeCCUOHANIBHBIM U BBICIIMM 00pa3oBaHueM. B TO ke BpeMs Ka)XIblil U3 3TUX
Y4€OHBIX MPEAMETOB JOJDKEH OBbITh OPUEHTHUPOBAH HA MPUOPUTETHOE PEILICHUE
o0pa30oBaTeNbHBIX, BOCHHUTATENBHBIX M PA3BUBAIOIIMX 3a/]a4, CBA3AHHBIX C
npodopueHTanueit o0yJamImmxcs U CTUMYJIUPOBAaHUEM HHTEpeca K KOHKPETHOM
00JIacCTU HAy4YHOTO 3HAaHUS, CBSI3aHHOTO C OHOJIOTHEN, MEIUIIMHOM, SKOJIOTHEH,
MICUXOJIOTUEH, CIIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma mo ydeOHOMY mnpenMery «buonorus» ma€t mpeacTaBlieHHE O
Heau M 3ajadax u3ydeHus ydeOHoro mnpenmera «buosnorus» Ha yriayOnéHHOM
YpOBHE, onpenesnseT 00s13aTeTbHoe (MHBAPUAHTHOE) TIPEIMETHOE CO/IEpIKAHUE, €r0
CTPYKTYpUpOBaHME IO pas3feiaM ¢ TeMaMm, paclpelesieHue T0 KiaccaMm,
PEKOMEHAYET TMOCJIEIOBATeIbHOCTh H3YYEHHs] y4eOHOro Marepuaia ¢ Y4yeToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX OCOOEHHOCTeW oOyuwatomuxcsi. B mnporpamme 10 Ouonoruu
peann30BaH MPUHIUIN TPEEMCTBEHHOCTH C HU3y4eHHUEM OWOJIOTHM Ha YypOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HaMpaBJICHHOCTh ~HAa  TOCIEAYyIOlee pa3BUTHE  OUOJIOTHYECKUX  3HAHUU,
OPUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTaBICHUN O 370pOBOM 00Opasze >KU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
nporpaMMme 1Mo OMOJIOTHU Takke IMOKa3aHbl BO3MOXXKHOCTH y4eOHOro mpeamera
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METANpeIMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUS U B
GbOpMHpPOBaHUHM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOydJarommxcsi MO0 OCBOCHHUIO COJepKaHUS OUOJOTUYECKOTO O00pa3oBaHMs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopasoBaHuUs
3aBepmiaeT OMOJIOTHYECKOEe O00pa3oBaHWE B IMKOJE MW OPHUEHTHUPOBAH Ha
pacIvipeHre W yriyOJIeHHe 3HAHWUW O0OyJaronuxcs O >KUBOW MPHUPOJE, OCHOBAaX



MOJICKYJISIPHOM M KJIETOYHOW OMOJOTHH, SMOPHOJIOTUM U OHOJOTHH pPa3BUTHS,
TE€HETUKHU, CEIEKUNN, OMOTEXHOJIOIMH, SBOTIOLIUOHHOIO YUYEHUS U S3KOJIOTUH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOIIUXCS K MOCIEAYIOLIEMY IOIYYEHHIO
OMoNoruueckoro  oOpa3oBaHHMA B By3aX W OpraHU3alMAX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEPKAHUS COCTABIISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriiyojieHbl OWOJIOTMYECKHE 3HAHHUS O PACTEHUsSX, JKUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI U MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTerpanus OMOJIOTMUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLMOHHBI MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Myupa Ha 3emiie,
COXpaHEeHUs: OMOJIOTUYECKOro pa3HooOpaszus 1utanetsl. Tak, B 10 kmacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OWMOJIOTHH, SMOPUOJIIOTMU U
OMOJIOTHM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETHUYECKOM
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOydYarolIUXCs IO OOTaHUKE, 300JIOTHH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs 3BOJIOLHMOHHOE
y4€HUE, OCHOBBI KOJIOTUU U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH = 00€CIEUUTh  OCBOCHUE
00y4aroIUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJI€H, IPUHIIUIIOB U MPaBUJI,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUHU, MHOT000pa3vM M OCOOCHHOCTAX KIIETKH, OpTraHu3Ma, MOMYJISLuH,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKuX 3HaHUM. J{is
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTHH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUECKOr0 MaTepHalia B COJAEPKAHUM MPOrPaMMBbl
1o OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHENW CTAHOBJICHMS U Pa3BUTHS
TOM uinu MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIeM.

Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBJIQZICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYpHO-(YHKIMOHAIbHON



OpraHM3allMyl JKUBBIX CHCTEM pa3HOTO paHra M MNPUOOPETeHHE YMEHHM
UCIIONIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHUU HMHTEpECa K ONMpeAeNEHHON o0nacTu
npo(hecCHOHANBPHOM JAESITENbHOCTH, CBSI3aHHOW C Ouoyoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yrIyOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIICIYIONINX 3aa4:

OCBOEHHUE OOYYAIOIIMMHUCA CHUCTEMbI OMOJIOTUYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHMM, MHOT000pa3MM U OCOOEHHOCTSIX OHOJOTMYECKHX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISIKUs, B, OMOreo1eH03, ouocdepa); 0 BHIIAOIINXCS OTKPBITHUSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEILCKUMHU  METOJIaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM Pa3BUTHUS, TE€HETUKU U
CeJICKUMH, OWOTEXHOJIOTUM M CHUHTETUYECKONM OWOJIOrMH, MaJCOHTOJOrHUH,
DKOJIOTMH);  METOAAaMH  CaMOCTOSITEIBHOTO  NPOBEIEHUS  OMOJOTMYECKHX
uccleoBaHU B JjabopaTtopum W B mnpupoje (HaOmoJeHue, H3MEpeHue,
AKCIEPUMEHT, MOAECIHPOBAHUE);

OBJIaJIcHHE OOYyYarOUIMMHUCS YMEHHUSIMHU: CaMOCTOSITEIbBHO  HaXOAWTh,
aHAJIM3UPOBaTh M MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; TOJIb30BATHCS
OMOJIOTUYECKOH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMH U  HKOJOTHYECKUMU
mpo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpYXKalIleld NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npodrtakTHKU WHGEKITMOHHBIX 3a00JIeBaHUl, TTpaBUja MOBEJCHUS B TIPUPOJAC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIEC HAyUYHbIE OTKPBITUSA B 00J1aCTU OMOJIOTHH;

pa3BuTHE Yy 00Yy4AIONIMXCSI UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEN
B MpOLECCE 3HAKOMCTBA C BBIJAIOMIUMUCS OTKPBITHSIMA M COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJOTUYECKOTO UCCJIeI0BAHMS, IIPOBEICHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEIOBAHUM, pellIeHHs] OMOJIOTMYECKUX 3aa4, MOJIECITUPOBAHUS OMOJIOTUYECKHUX
O0OBEKTOB U MPOLIECCOB;

BOCIHUTAaHHUE Yy 00Yy4YarOIMMXCs LIEHHOCTHOTO OTHOILIEHUS K *KUBOW MPHUPOJIE B
IIEJIOM M K OTJICTBHBIM €€ 00bEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,



TEHETUYECKOW TPAMOTHOCTH, OOMmIEeH KyJbTypbl TIOBEICHUS B TPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PallMOHAJILHOM
IPUPOAOIIOIL30BaHUN (COONIO/ICHNE TPaBUJI TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpyXXalmux Jojael  (cobmomeHuss wMep npouiakTuku — 3a00JIeBaHUH,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO37aHMEe  YCIOBMUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHUCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocJeayoneMy Ipo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE CpeaHero obmero oopa3osanus, cocrtabiser 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHEIU(UKN €ro COJEp)KaHUs M HaAIMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro  oOpa3oBaHMs B OpraHU3AIMSAX  CPEIHETO
po¢heCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOy4YaronIMXCs B BBIMOJHEHUU MPOEKTHBIX M YYEOHO-MCCIIEI0BATENBCKUX PabdoT,
TEMaThKa KOTOPBIX OMPENESeTCs y4uTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHATbHO-TEXHUYCCKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIIOBUH.



COJEPXXAHME OBYUYEHUA
10 KITIACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TMPUKIAJHBIE KW TOUCKOBBIE HAYYHBIC HCCICAOBAHUS B
OHOJIOTHH.

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

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. TI'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. ITaBnos, U. . Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsi3b OMOJIOTMHM C JIpYyruMu 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,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CaMOOpraHU3alusl,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOH, YKOCHUCTEMHBIMN
(buoreoneHotTuyeckuit), omochepuniit. IIporecchl, MPOUCXOIAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALNU.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATH3alus, MeTaaHanus. [lonarue o 3aBucuMON u
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yabraroB. [IpuunMHBI WCKaXEHUA PE3YyIbTATOB JKcnepuMeHTa. [loHAThe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmupt u cxeMbl: «OCHOBHBIE TpPHU3HAKU KHU3HUY, «buonmornyeckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKM», «TKaHU JKHUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IMYHBIX METOJIOB IIPH
W3YUYEHUH JKUBBIX CHCTEM.

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). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KIETOYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
K1emok. DIEKTpOHHas MUKpockonus. Kougoranvnas muxpockonus. Bumanvroe
(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»,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopyoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENapaThl PacTUTEIbHBIX,
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 YJIbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posmb Kak pacTBOPHUTENA, pEareHra, y4acTUe B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelleCTBA KIETKA. buonornyeckue mnoauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Moinekynbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YETBEPTUYHAS
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonorunueckue ¢pyHkuuu 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, IMCaXapu/ibl, OJUTocaxapuibl U MOIUCAXaPUIbI.
OOmuit  mnaH cTpoeHus ©  (UBMKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccubukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepoujibl. buonornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapuoctu. Ilpasuno Yapradgda. Crpykrypa
JAHK — nBoiinas cnimpans. MecroHaxoxaeHue u ouonornueckue Gpynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkuuu AT®. BoccTaHoBIeHHBIE IEPEHOCUUKH, UX (QYHKIIUU B
Kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposanue
CMpPYKmMypsl U QYHKYUL OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ouzaun u
opeaHudecKull cunmes 6UOMONIEKYl U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

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

[unarpammer:  «PacnpeneneHne XMMHUYECKMX JJIEMEHTOB B HEXHUBOMU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBON MOJEKYINb», «CTpoeHHuE MOJEKYII
yrieBooB», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenne Mosnekyibl ATOy.

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCJIIKOB C MOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

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

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

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



CrtpoeHue mpokapuoTHIEeCKOM KiteTku. Kinetounas creHka OakTepuil 1 apxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BELIECTB Yepe3 IIa3MaTUYECKyl0 MEMOpaHy: NMacCUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUUHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 HAcoca. DHJOLMTO3: MUHOLMTO3, (aroruTo3. Dk3o1uTo3. Kiuetounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

Huromna3ma. [{uto3one. Llutockener. [IBmxeHne nuroriazMbl. OpraHouasl
kieTkdn. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmku, JTU30COMBI, UX CTpoeHHE M (GYyHKIMU. B3aumocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QpyHkuus anmnapata ['onbmku. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEIECTB B KJIETKE. Bakyosn pacturesbHbIX KiIeTOK. KiteTounbiii 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 CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouasl kieTku CTpoeHue M PyHKUUH HEeMeMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBIIEUHbIE  KIIETKH.
Axmumnogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
ueHtp. CrpoeHne H JBUKEHUE KIYTUKOB U pEcHUYEK. MUKpOTpyOOUKHU
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6omouka siapa, XPOMATHH, KapUOIIa3Ma, SAPBIINIKU, UX CTPOEHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM siape. Idyxpomamuu u cemepoxpomamuir. benku
XpOMaTHHA — THUCTOHBIL. Jlunamuka s0epHol 00040YKU 6 Mmumose. HoepHviii
MpaHcnopm.

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.

O6opyioBaHuEe: CBETOBOM MHKPOCKON, MHKpPOIpEnapaThl pacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTopnasi padora «lVccnenoBaHue IUIa3MoONIM3a W JAEIUIa3MOJn3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UWTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUIISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(PHBIN U reTepoTpodHBI. YuacThe KHUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHUYECKUX KaTaiu3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKcucenHblll U OKcuceHHblll omocunmes y odaxmepuii. Ceemocodbuparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuv
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusHue paznuuHbIX (aKTOPOB
Ha CKOpPOCTh (poTOocHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

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

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
nporeccax Ouojgoruueckoro okucnenus. Lluknnueckue peakuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memoOpanuo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonunou ATD-cunmaser. IlpeumymiecTBa a’poOHOTO MyTH
oOMeHa BeIecTB mepes aHadpOoOHBIM. DPPEKTHBHOCTHh SHEPTETHUESCKOTO 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», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYAOBaHHE JISI MPUTOTOBICHHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopnass pabGora «/3yueHue  KaTaIUTUYECKOW  aAKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

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

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHte3a. [IpuHINN KOMIUIEMEHTAPHOCTU B PEAKLIMSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKui
KOJ, €ro cBoucrTBa. TpaHckpunuusa — wmatpuunbli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, 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 pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslii romeocTas.

Bupychl — HekieTouHble (hOPMBI KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, uHmezpasd.

BupycHsie 3a00eBaHus 4enoBeka, XUBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHbIE 1 MEIUITMHCKUE TTPOOIIEMBI.

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



JleMoHCTpanun

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

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

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. 7Ku3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza uw mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunreTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MMPEMUTOTHYECKUI ) MepUobl UHTEP(DA3bI.

Martpuunbii cunres JIHK — pemmkanwmsa. [Ipuanuner pervmkanumn JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIH Ha0Op KJICTKM — KapuoTHUIl. JIUMIUIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HaueHUE
MHTO3a.

Perynsiumss mMutoTHYeCKOro HMKiIa KiIeTku. [Iporpammupyemasi kieTouHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuipel u cxembl: <«OKW3HEHHBIM UK KIETKW», «Murtosdyn, «CtpoeHue
xpomocom», «Permmukarus JTHK.

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

JlaGoparopnass  padora  «l/3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlabopaTtopHnasi padora «HaGmroneHre MuTo3a B KJIETKaX KOHYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOGHHUS W JKU3HEACSITEIIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJOPOCIH, Apyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBsA3p 4YacTe MHOTOKJIIETOYHOIO OpraHu3ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHunid. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTebHasl,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacoIOkKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCUHUTENbHAs, MblleyHas, HepBHas. OcoOeHHOCTH CTpOeHMs, (QYHKIUH U
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIMKA OPTraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

Iluranne opranusmoB. lloryomeHue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUusAMH. lIutaHue XKMBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE IHUIIEBapeHue. lIuTaHne NO3BOHOYHBIX KXMBOTHBIX. OTHens
MUIIEBAPUTENBHOrO TpakTa. [lumeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe apixanue. JlpIxarenbHas MOBEPXHOCTD.
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. JprxareiabHble 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 M KpoBb. Kpyru KpoBooOpalleHus. IBOJIOLUOHHBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
KUBOTHBIX. CoOKpaTtutenbHble Bakyonau. Oprasnel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCAaChIBaHHE KaK MEXaHH3MbI pabOThl OPraHOB BBIACICHUSI.
CBs13b MOJIOCTH TeNa C KPOBEHOCHOM M BBIIETUTENBHONU cUCTEMaMU. Boinenenue y



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

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3MoB. CHopbl
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3Ma ot Oomne3Hedl. UmmyHHas cucteMa uenoBeka. KieTouHbli u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMYHHTET. Teopusi KiIoHalIbHO-celekTuBHOTO uMMyHuTeTra (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocrianmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JIEBAHM.

PazgpaxxumocTte ¥ perymsanus |y OpraausmoB. Pazgpaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucel. Paznpaxumocts H  peryiasuus y
pacteHuil. PocToBeie BelecTBa U UX 3HaUCHUE.

HepBHas cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOIMOHHOE YCIIOKHEHNE CTPOEHUS HEPBHOM CHUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pedinexc u
pedaexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX W YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBIL. JleMCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtanmamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrermme», «Opranbl LBETKOBBIX PAaCTEHUIN»,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpOEHHE
HaceKoMbIX», «TkaHu pacteHuit», «KopueBbie cuctembry, «CTpoeHue cTedIsy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEJIET 4YeOBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHUE MBIIIIbDY,
«Ammynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THIPBD»,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssrymkm», «HepBHas ~— cucrema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.



OO0opynoBaHue: CBETOBOM MHMKPOCKON, MUKpOIpenaparbl OJHOKIETOYHBIX
OpraHMW3MOB, MHUKPOIpPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHUM pas3HBIX OTACJIOB, BIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIUM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JIEMOHCTPAILIMU OIBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JIBIXaTEJIbHBIX JBUKEHUHN, MOJIETTH TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHbIX.

JlaGopaTopHasi padora «/3yueHne TKaHEe paCTCHHI.

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

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

Tema 10. PazmHokeHHe U pa3BUTHE OPraHM3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenue xpomocom B meio3e. Kpoccunrosep. buonmorndeckuii cMbIci
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y >kuBOTHBIX. [10JIOBBIE KeIe3bl.
OO0pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

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

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00HaA U3 21A8HbIX NPOOIIEM IMOPUOTOSULL.
Konyenyuss mopgocenos u mooenu mopghocenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH APOOJICHUS MIIEKOMMUTAIOIMIUX. 3apOJbIIIEBbIE JIMCTKU
(ractpynsiuus). 3akiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK pPe3ylbTaT HEpapXUUYECKUX
B3aUMOJICUCTBUI Te€HOB. BrnusiHue Ha 5MOpHUOHAIBHOE PA3BUTHE PA3IUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HempsiMoe pa3BuTue. PaszButne ¢ wmeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHOJOrMYeckoe 3HAYEHHUE MPSAMOrO0 M HEMPSIMOTro



pPa3BUTHUSA, UX PACIPOCTPAHECHUE B MpUPOJE. TUbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasmHoxeHne u paszputue pacreHuil. ['amerodutr u crnopodut. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3Mbl peryJislUA OHTOI€HE3a Y PACTCHUM U )KUBOTHBIX.

JleMoHCTpanun

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pasMHOXeHUA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3sMHOXEHHUE 3BIJICHBDY,
«Pa3MHO)eHUEe AP, «Menosy, «XpoMocomel», «l'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJIHOJIOJIbHBIX M JBYJOJIbHBIX pacTeHUN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbD», <«JKU3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKICTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHasi padora «/3yueHne CTpOEHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckasi padora «BrplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUSI BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HACJIEJICTBEHHOCTHM U HM3MEHYHMBOCTH
OPraHu3MoB

Hctopusi cTaHOBIEHHMS M pPa3BUTUS TEHETUKM Kak Hayku. Paborer I
Menpens, I'. ne @puza, T. Moprana. Ponp 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE€ TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHUTI, (DEHOTHIL.



OCHOBHBIE =~ METOABI  TCHETHKU: THOPUIOJIOTHYECKUN,  ITMUTOJOTUYECKHM,
MOJIEKYJISIPHO-T€HETUYECKH.

JleMoHCTpanun

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

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

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

eAMHO00pa3us rTHOPUIOB MepBOro nokojeHus. [Ipasuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacllIeIVIeHUs NPU3HAKOB. lluTosiormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ unores3a YyucToThl raMer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre npu3HAaKOB MPU HETIOJHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacleJOBaHUsI ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpeILBaHUS.

CuerieHHOe HacieaoBaHue npuszHakoB. Pabotsl T. Moprana. CuersieHHOe
HACJIEJOBAaHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXIAy TIe€HaMH. XPOMOCOMHas
TEOPUs HACIECACTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAECICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
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.

['eHeTyeCcKUl KOHTPOJIb PA3BUTHS PACTECHUM, JKUBOTHBIX U YEJIOBEKA, a
TaKKe (PU3MOJOTMYECKUX TMPOLECCOB, MOBEACHUS M KOTHUTHUBHBIX (YHKUIHUU.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHUCTBUS «XO35TUH
— Mapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeThyeckue acmeKTbl KOHTPOJS U
U3MEHEHUs HACJIeICTBEHHONW NH(GOpMAaIlMU B TTOKOJICHUSIX KJIETOK U OpTraHU3MOB.

JdemMoHcTpanuu

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

Tabmumpt n cxembl: «IlepBoiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Menpnens», «AHanu3upymollee CKpemuBaHuey, «HemonHoe noOMHUHUpPOBaHHEY,
«CrernyieHHOE HAcleOBaHUWE MPHU3HAKOB y Apo3odmib», «['eHeTnka momay,



«Kapuotun uenosekay, «Kapuotun apo3zodpuns», «KapuoTum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUJIOB TIEPBOTO TIOKOJICHHSI M PACIICIJICHUS MPU3HAKOB, MOJAEIb IS
JEMOHCTpPAllUM 3aKOHA HE3aBUCHMOTO HACIIEIOBAHUS MPU3HAKOB, MOJENb IS
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTuueckass padora «l3ydyeHwe pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

IIpakTuyeckass  paGora  «l3ydeHue  pe3ysibTaTOB  JUTHOPUTHOTO
CKpEIIMBaHUA Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (GopMUpoBaHUM (HEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHAS.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(pUKAITMOHHON
M3MEHUYUBOCTH.

['eHoTMNIMYECKas 3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKOW N3MEHYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 W TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TeHETHYECKOTO pa3HOOOpa3us B Ipeiesiax OJJHOTO BU/IA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
HUTOIIa3MaTuyeckrue Myrtanuu. CoMaTUYecKUue U MoJjoBble MyTanuu. [IpudnHb
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BJIUSHUE HAa OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TIpoIecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx akmopos 8
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdemMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabmuubr w  cxembl: «Bumbl u3MeHunBocTH», «MoaubuKaoHHAs
U3MCHYHUBOCTHY, «KomOnHaTtuBHas U3MEHYHUBOCTEY, «Meiosy,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00aeBaHus YeI0BEKa», « Buapl MyTaruiiy.



ObopynoBaHue: *KUBble U repOapHbIe 3K3EMIUISIPbl KOMHATHBIX PAaCTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

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

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

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHasi MporpamMma HCCIEIOBAHUS T€HOMaA
yejaoBeka.  Meroapl  M3yYeHMsT T€HETUKH  4YEJOBEKa:  I'€HEAIOTMYECKHUM,
OJM3HEIOBEIH, LIMTOr€HETUYCCKUH, MOMYJISILIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OOJe3HH 4YeloBeKa. boJIe3HW C HAcleICTBEHHOM MpPelpacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKUX
3a00yieBaHUN 4YenoBeka. MeauKo-TeHETUYECKOe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIE
KJIETKU. [IoHSATHE «T€HEeTHYEeCKOTO Ipy3a». ITUYECKUE ACHEKThl UCCIECHOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarollen cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxembl: «Kapuotun denoBeka», «MeToabl U3yUyeHUs] TEHETUKH
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHMS YETIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTuKanuss W CEJEKUHUs. 3apOKICHUE CEIEKIMH ¢ JIOMECTUKALNHU.
VYuenne H. WM. BaBumoBa o IleHTpax mNpouCXOXAEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTe€HUM. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTHMYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM padOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
WHMBUAYaJIbHBIN. Otanbl ~ KOMOMHAIIMOHHOW  CEJIEKIIUH. HcnbiTanne
npou3BoAMTENed MO TOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIICHKH
¢dbeHoTHa TOTOMCTBA U OTOOP IO FeHOTHUITy ¢ momotIbio aHanm3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJI  CEJEKIIMOHHOM  paboThl.
PannanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypPHBIX



¢opm opranusmoB. lcnonp3oBaHWE TE€HOMHOIO pPENAKTUPOBAaHUS U METOIOB
pexomOunanTHbIX JJHK m1st momydyenust ucxoqHoro Matepuana st CEJIEKIIHH.

[Tonyuenue HOJIUIIIIONIOB. BuyTpuBugoBas ruOpUaAn3aIHs.
bnu3kopoACcTBEHHOE — CKpelMBaHWe, 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.

CoxpaHeHre U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX poauM4ed  ans  co3gaHusl  HOBBIX  COPTOB M THOPHIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. /H3yuenue, coxpanenue u  ynpaeieHue
2eHemUYeCKUMU pPecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax YIYUUeHUs. CYUecmeyioumux U coO30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoeli U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpanun

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

Tabnunp! 1 cxembl: «LIeHTpBI TPOUCXOXKIECHUS U MHOTOOOpa3usl KyJIbTypPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKHUX PSIIOB B HACJIEACTBEHHOW HM3MEHYMBOCTHY,
«Metogpl cenexkunmn», «OTnanénHas rudpuauzanus», «MyTrareHes».

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

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

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

Tema 16. BuorexHoy0rust ¥ CHHTeTHYECKAsI OMOJIOTUA

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJBTYPBHI, MUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuunoHHas
OMOTEeXHONOTHS:  XJeOoNeueHue, TMOIyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJEnHe. Mukpoouonoruyeckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHoJsioruid. [Ipon3BoACcTBO O€nKa, aAMUHOKUCIOT U BUTAMUHOB.

Co3naHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUS T€HOMOB C LIEJIbIO MMOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCHHTETHUECKUE MTYTH.



Kierounass uHxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEW PACTEHUM U
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUsi W COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue TramioujoB B CEJIEKUUU pacTeHuid. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvszosanue MOHOKIOHAIbHBIX U NOJUKIOHAIbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pexkomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  WH)KECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nmudposas meaunuHa. [11[P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C LEJIbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBieHHE MOJIEKYJISPHBIX MEXAHU3MOB
dbynkuuonupoanusi PHK-comepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I'eHHass HHXKEHepus».

JlabopaTtopHnasi pabora «/3yyeHue o0bEeKTOB 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 Tteopuss Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBuHu3Ma. JKusHp u HaydHas aesrensHocTs Y. JlapBrHa.

JIBroKy1IME CUIIbI HBOJIIOLIMU BUJOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pPa3MHOXKEHHUSI OpPraHMW3MOB, HACIEACTBEHHas HM3MEHUYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



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

JleMoHCTpaIMuA

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

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHU y pacTeHuii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opM
KarycThl», «[1opojpl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI MABMXKYIIMX CHJI 3BOJIIOIUI,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsuus Kak 3JeMEHTapHas €IUHULA 3BOJIOLUU. COBpEMEHHBIE METO/IbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo(oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOJIOLMH. MyTalimOHHBIN
npouiecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. OQdext
ocHOBaTend. JIDggexm oOymuinounozco eoprviuwika. CHUdCEHUe 2eHemuieckKo2o
paznooobpazus: npudunsl u cieocmeus. llposenenue s¢pgpexkma Opeiigpa 2enog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii oT0Op — HampaBisiomwii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAIOIIMIA
(nm3pynTtuBHbIi). IlomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHKPOIBOJIOLUH.
Bo3HukHOBEeHHE ~ MPUCMOCOOTIEHWUH y  opraHm3MoB.  Apomopdo3bl U
yuanoanantauuu. [lpumepsl npucnocoOieHuit y opraHu3MoB: Mop(]oaoruyeckue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpo3BOIOIMH. M3omsmus — xiroueBod ¢akrtop BuaooOpazoBanus. Ilytu u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIIATPUYECKOE  (PKOJIOTUUYECKOE), «MTHOBEHHOE»  (MOJUILIOUIU3AINA,
rubpuansanys). JJMTenbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIOIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pa3usi. MUKPOIBOMIONMS U KOIBOIIOIMUS Mapa3UTOB U UX
x03s1eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

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

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironHnas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/IBuxyiume
CWJIbl HBOJIIOLUN», «DKOJIOTMYECKass M30JSUUs MOMYJALNI CeBaHCKOW (popenmy,
«['eorpapuueckass M30AMUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
naypckoi», «llonmynsiiiMOHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbHblii MenaHu3M», «JKuBble UCKomaemelie», «[IoKkpoBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «CrnocoObl BUI00OpazoBaHus», «l'eorpaduueckoe BUI000pa30oBaHUE
TPEX BUAOB JaHABIIICH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumonasl pacteHuit», «KamyctHo-peneunbiii rTuOpu.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepaMu pa3IUYHBIX MPUCIIOCOOJICHUH, uydena MTHI[ W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi padora «BpIsBIeHHE W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIAY.

JlaGopaTtopnasi  paGora  «lIpucmocoOneHuss  OpraHu3sMOB M HUX
OTHOCHUTEJIbHAS 1IEIECO00Pa3HOCTDY.

JlaGopaTopnasi padora «CpaBHeHHWE BHUJOB IO MOP(OIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  M3yueHHS  MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: oHBomonuu. Ilepexonneie ¢GopMbl M (PUIOTEHETUUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yudeHus sBodronuu. CpaBHeHHe GIOpBl U
(dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue obGmactu 3emun. Bumbi-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHONIOTHYECKHE U CPABHUTEIBHO-MOP(POIOTUUECKUE METOABI HU3yUEHUS
BOMIOLMU. ['€HeTHYecKne MEXaHU3Mbl 3BOJIIOIMM OHTOTEHE3a M IOSBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl W aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (HIOTEHETHYECKUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobpatumocTs 3Bomtonnu. AfanTuBHas paauanvs. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpanumn

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

Tabmuubl U cxembl: «DUIOTCHETHUECKUN DS/ JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedansy»y,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emun», «peid) KOHTHHEHTOBY,
«Penuktel»y, «HavanpHble cTaguu SMOPUOHATBHOTO PAa3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HCKOIMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [J[oHayuHble IpeACTaBICHUS O 3apOKJICHUU KU3HU (KPEALOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apO’KICHUS KU3HU U €€ ONpOBEpKeHHE ornbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sku3Hu U aCTPOOHOIOTHA.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [Lmanerapuas
(reonmoruueckas) SBOJIOIUSA. XUMUYECKash dBOJIONUSA. AOUOTEHHBIM CHUHTE3
OpraHnyeckux BemecTB W3 Heopranndeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. .
Omnapuna, TumoTe3a nepBuyHOro Oynpona JIx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumbl (T. Yek) m rumoreza «mupa PHK» V. T'mnbGepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

HUctopust 3emuin ¥ Meroabl €€ wu3zydeHus. VIckomaemble OpPraHHMYECKHE
octaTkd. ['eoxpoHomoruss u e€ wMeronapl. OTHOcUTENbHass H  aOCOIIOTHAS
reoXpoHoJjorus. I'eoxpoHosiornyeckas mKasia: 30Hbl, 3pbl, IEPUO/IbI, STTOXH.



HadvanbHbie 3Tanbel opraHudeckoi HBoMoUuH. [losBiIeHHE W 3BONIOLMSA
NEPBBIX KJIETOK. DBONIOLUSA MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX HYKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproThl U 3YKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYycOB. lIpoucxokaeHne MHOTIOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPIraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pacreHuit Ha cymry. [losiBieHHe CHOpPOBBIX pPACTEHUW W
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHrne IBETKOBBIX
pPacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3BuTne xu3HM Ha 3emie MO 3paM M IEpPUOJAM: apXeul, MPOTEPO30H,
nmajgeo30i, Me3030M, KaitHO30¥. OOm@as XxapakTepucThKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3UCHI MpONUIoro. [IpuynHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKHE TPYIIIbI OPTaHU3MOB.

JemoHcTpanuu

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

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YUYCHHUIO CaMO3apOoXKJIeHUs Xu3HW», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  H3BONIOUUN», «['€OXpoHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomoposbl  pacreHuit», «PuHnOGUTHY, «OIHOKIETOUYHBIE BOIOPOCINY,
«MHuorokierounbsle Bogopocan», «Mxm», «IlanoporHukm», «I'onocemeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
mMupa», «Apomopdo3bl KUBOTHBIX», «lIpocreiimme», «KuiedHonoaocTHbIeY,
«IInockue 4EepBUY, «UEeHUCTOHOTHEY, «PbIOBDY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Mnekonuraromue», «Pa3Buthe Xu3HU B
apXeucKou ape», «Pa3BUTHE )KU3HU B MPOTEPO3OMCKON Ipe», «Pa3Butue Ku3HU B
IIaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKu3HU B
KaitHO30MCKOM 3pe», « COBpeMEHHAasl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIUU
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, TMOJE3HBIX HCKOMAEMBIX, MYJSIKH OPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  sa0oparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o n3ydeHno abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NepBUYHON aTMocepey.

JlabopaTtopnasi paGora «/3yueHue W omMCaHUE HMCKOIMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «l3yueHue OCOOCHHOCTEH CTPOCHUS pPaCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTnueckass padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3aqaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurunosHele
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHHUTENBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBesieHueckre. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOX0XKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((akTOpbl) aHTPOIOreHe3a: OMOJIOrnYecKre, COllualbHbIE.
CooTHolIeHne OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBeKOOOpa3Hbie O00E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JroJie. ABCTPaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YUenoBeK yMenbli, repBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a  mpenensl  Adpuku. YenoBek reigenbOeprckuii — 0OmME  MpeNoK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOr0. YeloBeK HEaHAEepTAIbCKUAN
KakK BHJ JIIOJEH XOJOJHOTO KiMMaTa. YelmoBEeK pa3yMHBbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TaneoreHeTrka M NajgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBIM OTOOp B MOMYJSALUAX
YyenoBeka. MyTanmvoHHBIN Tiporiecc W moJuMopdusM. [lomynsimoHHbIe BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. [loHarue o pace. bonblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHcKas). Bpems M myTuH paccelieHHs 4YeloBeKa IO ILIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiuiiHapable  MeTobl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

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

Tabnuibl u cxembl: «MeToJIbl aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3ubie 00e3bsHB», «CKeNneT dYeloBeKa M CKEJeT IIMMIIaH3ey,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKYILIUE CUITBI aHTPONOT€HE3a», « DBOJIIOLIMOHHOE
JIPEBO  4YEIOBEKa», «ABcTpanonutTek», «YenoBek  ymenwlit»y, «YenoBek
MPSIMOXOAIINIY, «JleHncoBckui yenoBek» «Heanaepranbsupbny, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHN YEIIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MYJSDKM — OKaMEHENIOCTeH, TIPEAMETOB  MaTepUaIbHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU UM OHOJICUCKUMH CIOKETAMH TPOUCXOXKICHUS YEJIOBEKa,
dboTorpaduu HaX0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena 4YeloBeKa M 4eperna IIMMIIAH3€, MOJENIb KUCTH 4YeJIOBEKa U KUCTH
HIMMIIaH3€, MOJEIIA TOpca MPEAKOB YeIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEH CTPOEHHUS CKeJeTa
YeJI0BEKa, CBS3aHHBIX C MPSAMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJal TN YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHHSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHue U pazButue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3anauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMU HayKaMHU.



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

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM Ui YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€HM YeNOBEYEeCTBA € NpUpoaoil. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

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

Tabmunpl 1 cxemsl: «Pa3gensl skonorun», «Metoasl skonorum», «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPeIbI».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (PAKTOpPOB: adMOTHYECKUE, OMOTHUECKHUE, aHTpOIOreHHbie. O0ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbGuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuid (axrtop. JleicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOTO CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIICHHIO K cCBeTy. CHUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temmneparypa kak oskojormdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHus3Mbl. [IoMKHIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. I[lpucrnocobnenus pacTeHHil K
NoJIIepKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rilyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Duzuko-xumuyeckue
O0COOEHHOCTH cpell oOuTaHus opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4YHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSIM
YCJIOBHM KU3HMU.

XKuznennole Qopmbl opranusmoB. [lonstne o Ku3HEHHON (opme.
XKuznennsle POpMBI pacTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUYIKU, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (OPMBI J>KUBOTHBIX: THUIAPOOHMOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJeOHN4ecTBO). HeTpoduueckue
B3aUMOJCUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJCUCTBUM MJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «IKonorudyeckue QaxTtopb», «CBETOBON CIEKTPY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DuU3noNOrHUEecKUe aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIIUSHUIO PA3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repOapuul CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIMHU TEIJIOJI00UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIIMXCA K TUrpoduTaM, Kcepoputam, mMe30(puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMU KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKITUU PACTEHHM W JKUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpIisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATyPhI».

JlabopaTopnasi pa6ora «AHATOMHUYECKHE OCOOCHHOCTH pAaCTECHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Jkos10rust BUA0B U NMOMYJISAIMH

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISLHH. [Tonmynsimuss ~ Kak
Oounonornyeckas cucreMa. Pob HEOTHOPOMHOCTH Cpebl, (PU3ndecKux 6apbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTeNW MOMYJALMU: YUCIEHHOCTh, IUIOTHOCTD,



BO3pacTHasi M IIOJIOBAasl CTPYKTypa, pPOKIAEMOCTb, HOPUPOCT, TEMII pPOCTA,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nonyssiquu. OleHKa YUCIEHHOCTU MOIYJISIHM.
JlnHaMUKa MOMyJAIUMUA U €€ Perydaiud. bUoThdeckuil MOTEHIMAT IMOMYJISLNH.
MoaenupoBaHue TMHAMHUKHA TONYJISIIAK. KpHuBbIe pocTa YUCICHHOCTH MOMYJISIIIUH.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. JKOJIOTUYECKHUE CTPATETUH BUJOB (I- U
K-ctparerun).

[Tonarue o0 sKoJIOTMYECKON HUIEe BHaa. MectooOuTanue. MHoroMmepHas
MoJzenb sKosiornueckon Humm Jx.M. XartumHcoHa. Pa3mepbl 3KOIOrH4eckou
Hui. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. Buabsl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buoiormdeckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «IKOJOTHYECKUE XapaKTEPUCTUKU TMOMYJISIUN,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckoit Humm k. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIMN YKUBOTHBIX.

JlaGopaTtopnass pabora «IIpucmocoOneHus ceMsH  pacTeHHH K
PacCeNICHUIO».

Tema 9. Ikos0rust co00IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3U MEXIy
OpraHu3MaMu B OUOIIEHO3E.

OkocucrteMa kKak OTKpbiTasi cucrema (A. JIx. TeHcnu). @yHKUIHOHAIBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBsl U Wbl B 3kocucTeMax. KpyroBopot BeeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTteMbl. buomMacca u  OpoayKIHS.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTUH.

Junamuxka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOIEHHbIE BO3JCUCTBUS HA
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIIECTB.



[IpupoHbIE IKOCUCTEMBI. DKOCUCmeMbl 03€p U peK. IKocucmemvl Mopel U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONOre€HHBbIE HKOCUCTEMBI. ArposkocucreMa. ArporueHos. Pasznmnuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormueckoe wu
X035MCTBEHHOE 3HAUCHNE arpPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, TOIMYJISIIUI U YKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMBUAL.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OuoneHo3a»,  «DKOCUCTEMA

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHAIbHBIC
TPYNIIBl OPTaHU3MOB B 3KocucTeMe», «KpyroBOpoT BEHIECTB B JKOCHUCTEMEY,
«llenun nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKAs MTUPAMHIA YUCEID,
«IKonoruyeckas nmupamuyia OMOMaCChly, «IKOJIOTHUECKasi MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrtema 03epay», «ArpoueHos», «KpyroBopoT BEHmIECTB U MOTOK
SHEPruM B arporieHo3e», «[Ipumepsr ypboskocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia MITHIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
KOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopnasi paGora «l3yueHue pazHOOOpa3usi MEJIKUX ITOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypeHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
€IbHUK, Ha CYXOJ0JIbHBINA WJIK IOMMEHHBIN JIYT, 03€p0, O0JIOTO)».

IKCKYypcHsl «IJKCKypcHsl B arposkocucteMmy (Ha Mojie WiIM B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TI€ CYIIECTBYET WIIH
CyILECTBOBAaJIA kKM3Hb. PazBuTHe npeacraBieHuil o ouochepe B Tpyaax J. 3rocca.



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

3aKOHOMEPHOCTH CylecTBoBaHusl Ouocdeprsl. OcobeHHOoCTH OHOChEpHl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. Ilonstue o Owmome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEIIAHHbIE U ITUPOKOJINCTBEHHBIE JIECA, CTENH, CABAHHBI,
MIyCTBIHU, TPOIMUYECKHE JIECA, BBICOKOTOPhs. KimMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa U QyHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAJA U
onocdepHbIX PYHKIUH.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B mpupose», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay», «Talray, «Cmemannsiii jgec», «IIIMpoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIas cpeaa

OKOJIOTUYECKHE KPU3UChI M MX MNpUYMHBI. Bo3aelicTBuE dYenoBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3/ICMCTBHE HA PACTUTENBbHBIA U KUBOTHBIM MHUp. OXpaHa
pPaCTUTENLHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOJBIL.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
boranudeckue caibl ¥ 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOMYMBOTO PA3BUTHSI UEOBEUECTBA W TMPUPOJIBI.
PanimonanpbHOE  TPUPOJONOIL30BAHUE U COXpaHEHHE  OHMOJOTHMYECKOIO
pasHooOpasust 3emin. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3Butre METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUccie008aHus nepexooa K pecypcocbepezaroujeii u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u b6uopecypcuwi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKkocucmem. OcHoGbl



aKOpeabunumayuu IKOCUCmeM U cnocobo8 060pbdbl ¢  OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMble MPUPOIHBIE TEPPUTOPUNY», « MOJIeNT yIIPaBIIEMOr0 MUPaY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWH M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 11O
BUOJIOTU HA YPOBHE CPEJHEI'O OBIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

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

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISIONINE: OCO3HAHUE OOYYAIOIIMMUCA POCCUICKON
IpaXXJaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH
U CaMOONpEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUECKUX TPAAUIUNA Pa3BUTUS OHOJOTHYECKOIO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMAasums eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIAaMU U HOpPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMU JIMYHOCTH, MATPUOTU3MA U
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapLIeMy NOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE peE3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YJarOIIUXCsl pyKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLIECCE PEATM3alMi OCHOBHBIX HaIlPaBJICHUN
BOCHUTATEJILHON AEATEIIHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOTO BOCIUTAHUS:

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

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBaKCHHE
3aKOHA U PaBOMNOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAESATEIBHOCTU TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNIATh COOCTBEHHYIO TMO3MIIMIO 1O OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOTO BBIMOJHEHHS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPHUPOJIbI,
TOoCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHEe OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TO3HAHUU 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 IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY OBbITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHU;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTH), OEpEkKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOUICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEIHBIX MPUBBIYEK (YMOTpPEOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIlpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

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

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

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLEHKM MX BO3MOJXKHBIX IIOCJHEACTBUI s
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIIOICHUE  MpaBWI  TOBEACHUS B TPUPOJE,
HAaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMAaX, OXpaHy BHIOB,
aKocucTeM, orochepsr);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEVCTBUN U NMPEIOTBpPALIATh UX;



HaJIMYue Pa3BUTOr0 SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJIOTUUYECKOM KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUUECKOMN NIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
GbopMHpPOBaHUN PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOM HHMBUIM3ALUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJIBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJIILHOM IpaMOTHOCTU oOydarouuxcs, (popmMupyeMmoin
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHS] Ha OCHOBE HAy4yHbIX (DAKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAaHHE LEHHOCTH HAYYHOM JAEATEIbHOCTH, TOTOBHOCTh OCYUIECTBIATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKY METOJ0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAJIbHbIE y4eOHBbIE JCHCTBHUS (IIO3HABaTEJIbHbIE, KOMMYHHUKATHBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHUE 3HAHMSI W  YHHUBEpCaJbHble ydeOHblE JACHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
yYHHUBEpCcaJbHble yueOHbIE AEMCTBHSI, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHbIE yUeOHbIE
NEHCTBUS, pPEryJIsATUBHbIE YHHUBEpPCAlbHbIE Y4YeOHblEe JI€HCTBUS, COBMECTHAas
NEeSATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a30Bble JJOTHYECKHE TeHCTBHSA:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATUM (BBLACIATh UX XapaKTEpHbIC MPU3HAKHU, YCTAHABIUBATH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OOBsICHEHUS (PAKTOB U SIBICHUUN
KUBOU MPUPOBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIEHUS (MHIYKTUBHbIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa  JJIA  IPEACTaBICHUS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TakK€  MNPOTHUBOPEUYMII  Pa3HOTO  poOJAa,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE NIPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIeN0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBBIKAMU YY€OHO-HCCIIEI0BATEIBCKON U IPOCKTHOU JIEATEIHHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHMSI PAKTUYECKUX 3a/1ay, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETallH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBILUICHUS, BIaJIeTh HAYYHOU TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs, HaXOAUTh apryMEHTbl Ui J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIIATh IIEJICHANIPABICHHBIN MOUCK TMEpPEeHOca CPEeICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MTPEIMETOB;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 331a4H, TOMYCKAIOIINE AlbTEPHATUBHbBIC PELICHMUSL.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTMYECKHX CIOBapAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



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

(GbOpMyIMpPOBaTh 3aNPOCHl W MPUMEHSATH PA3JIMYHBIE METOJBI MPH TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ovonornyeckod HHPOpMALMEH: MPUMEHATh XUMHUYECKHEe, (QU3nUecKkue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
UH(POPMAIIMOHHOM 0€3011aCHOCTU JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIIIECTBISTh KOMMYHHUKAIIMU BO BCeX chepax KU3HU, aKTUBHO yU4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIILHO BBIMIOJIHEHUS TpeiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYaTh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBHS MPU PEIICHUH YICOHOU 3a/1a4u;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh IL€IM COBMECTHOW  JACATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIITH IUIAH JEUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHWBATh HAECU C IMO3ULIUU HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS JUId BBIABICHUS MpOOJEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO LIMPOKON HPYyAMIIMHU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKM U CBOEBPEMEHHO IPUHUMATh PEIICHHs II0 HX
CHU)KCHMUIO;



IIPUHAMAaTh MOTHMBBI M apPryMEHTBl JPYTMX NPU AHAIU3E pPE3YJIbTAaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHUSI COJIEpXKaHUS Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha OO€CICUYCHHUE
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
crenuduyeckre A1 OMOJOTHHN HAyYHbIC 3HAHMS, YMEHHUS U CIIOCOOBI JCHCTBHM 110
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX, a TAKXKE B
pEAIbHBIX XWU3HEHHBIX cUTyanusix. [IpeamMeTHble pe3ysbTaThl MPEACTaBICHBI IO
rojam U3y4eHUs.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOoro mpeamera «buonorus» B 10
Kjacce NOKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTEeCTBCHHBIX HAayK, B ()OPMHUPOBAHUU €CTECTBCHHO-HAYYHOM KapTHUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  PCIICHHH TpobJieM  parmoOHAILHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOW OWOJIOTMYECKMX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraloIIfe OHOJIOTHYCCKHE TEPMUHBI W TMOHATHS (KU3HB, KIICTKa,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounast teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpomocoMHasi Teopust
HacnenctBeHHocT T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanuss [. MeHgens, TOMOJIOTUYECKUX PSAIOB B
HacJIeACTBEHHON WU3MEHUYUBOCTH H. . Basuiosa), MIPUHLIUATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJJaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);



YMEHHE BBLICIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpPraHOB pAaCTEHUll, JXUBOTHBIX, YEJOBEKA, IPOLECCOB KU3IHEACITEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeToreHes3a, 3MOpHoOreHesa, nocTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OPTraHOMJAMHU KIETKH M HUX
(GYHKIIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M WX (QYHKIHSIMH, MEXIY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanaMu 3MOpPHUOHANBHOTO Pa3BUTHS, T'€HOTUNOM U (EHOTUNOM, (PEHOTHUIIOM M
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIUKY JJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIBI U TPOTHO3BI HA OCHOBAHHH TOJTyUYE€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, GOpMyIUpys Ieldb WCCIEIOBAHMs, aHATU3UPOBATH TOTYYCHHBIC
PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHME OLICHUBATh AITHUUYECKHE AaCIEeKThl COBPEMEHHBIX HCCJIEIOBAaHUI B
obmactu  Ouonorud W MEAWIMHBI  (KJIOHMPOBaHHE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBHIOOp Oyayliei mnpodeccruoHaIbHON
JESITEIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMIIMHBI, OMOTEXHOJOTUH, BETEpUHAPUH,
CEJIbCKOTO XO03S1CTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIrAyOasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
MPOJIOJDKEHHE  OMOJOTUYECKOro 00pa3oBaHMs B OpraHU3alUsX  CPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHbIX HayK, B (DOPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KApTUHBI MHpa, B IO3HAHUHU 3aKOHOB MPHUPOABI M PEHICHUH 3SKOJOTUYECKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
MPUPOOIOIH30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOILIECHUS K MPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX U 3apyOexHBIX y4EHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpEJENCHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB U MOHATUH (BHI, 3KocucTeMma, Ouocdepa), OMOJOTMYECKUE TEOPUU
(aBomonionHas teopust Y. J[apBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasieHusx 3Boitouun, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHerudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaswia (munumyma lO. JluGuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  IO3HaHUS,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(ommcanue, U3MEpeHue, HaOII0JICHHE, SKCIEPHUMEHT), CII0CO0aMU BBISBICHUS U
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOIro u CUMITIaTPUYECKOTO
BUI000pA30BaHMUS, BIUSHUS ABMKYITUX CHJI SBOJIONMY HA TEHO(OH]T TIOMYJISIUH,
IPUCIIOCOOJICHHOCTH OPTaHMU3MOB K Cpelie OOMTaHUs, YepeIOBaHUS HANPaBICHUIN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBATh B3aMMOCBS3UM MEXKIY TMPOIECCAaMU HBOJIOLNH,
JBIKYILIMMHU CHJIAaMHA aHTPOIIOI€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX 3KOCHCTEM U
MPUCTIOCOOICHUSAMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISTH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpelie OOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX



KOMIIOHEHTOB ~ 9KOCHCTEM, B3aMMOCBSI3€ OpPraHM3MOB B  COOOIIECTBAX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPTaHU3MOB U CpeJibl OOUTAHMSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3M MEXKJIy UCCIEAYEMbIMU OMOJIOTUYECKUMU MPOLECCAMU U SIBIICHUSMH, J1€TaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh TUIIOTE3bl, MPOBEPATh HX OKCIEPUMEHTAIbHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymied mpodecCuoHaIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TIO03HABATEIbHBI WHTEPEC, HAIpaBJICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmu W MPOAOHKCHHE
OMONOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO H
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Kourposbnbie IIpakTHyeckue
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoTsI
pecypcsl
bu6mmoreka [IOK
Buonorus kak Hayka 1 https://m.eds00.ru/863d0340
bubmuorexa [JOK
JKuBble cHCTEMBI M MX U3Y4YCHHE 2 https://m.eds00.ru/863d0340
bu6mmoreka [JOK
buonorus kieTkn 2 0.5 https://m.edso0.ru/863d064c
bu6nmoreka [JOK
XuMHUecKasi OpraHu3alus KIETKU 10 1 1 https://m.eds00.ru/863d0af?2
bu6nmoreka [JOK
CrpoeHue 1 QYHKIHH KISTKH 8 2 https://m.eds00.ru/863d0c82
bu6mmoreka [IOK
OOMEeH BEIIECTB U IIPEBPAIIICHIE YHEPTUU B
pesp P 9 1 1 https://m.eds00.ru/863d064c
KIIETKE
bu6mmoreka [IOK
HacnenctBennas nadgopmanust u
) op 9 1 0.5 https://m.eds00.ru/863d0de0
peanuzanus e€ B KJIETKe
bu6mmoreka [JOK
JKM3HEHHBIA LUK KJIETKU 6 1 https://m.edso00.ru/863d115a



https://m.edsoo.ru/863d0340
https://m.edsoo.ru/863d0340
https://m.edsoo.ru/863d064c
https://m.edsoo.ru/863d0af2
https://m.edsoo.ru/863d0c82
https://m.edsoo.ru/863d064c
https://m.edsoo.ru/863d0de0
https://m.edsoo.ru/863d115a

bubmuorexa [JOK

9 Crpoenue 1 HyHKINH OPraHU3MOB 17 15 https://m.edso00.ru/863d12ae
bubmuorexa [JOK
10 Pa3mMHOXeHME 1 pa3BUTHE OPTraHU3MOB 8 15 https://m.eds00.ru/863d3cca
bubmuorexa [JOK
I'eneTrka — HayKa O HaCJIEJACTBEHHOCTH U
11 e 2 0.5 https://m.eds00.ru/863d1402
W3MEHYUBOCTH OPTaHU3MOB
bu6mmoreka [IOK
12 3aKOHOMEPHOCTHU HACJIEACTBEHHOCTH 10 1 https://m.eds00.ru/863d1c90
bu6mmoreka [IOK
13 3aKOHOMEPHOCTH U3MEHUYMBOCTH 6 1 https://m.eds00.ru/863d1c90
bu6mmoreka [JOK
14 I'eHeTHKA YeIoBeKa 3 0.5 https://m.edso0.ru/863d28ca
bu6mmoreka [JOK
15 Ceneknys opraHu3MOB 4 1 https://m.eds00.ru/863d3842
bu6nmoreka [IOK
16 BuorexHonorus 1 CHHTETHYECKas: OMOJIOT U 4 https://m.eds00.ru/863d3842
17 PesepBHOe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13



https://m.edsoo.ru/863d12ae
https://m.edsoo.ru/863d3cca
https://m.edsoo.ru/863d1402
https://m.edsoo.ru/863d1c90
https://m.edsoo.ru/863d1c90
https://m.edsoo.ru/863d28ca
https://m.edsoo.ru/863d3842
https://m.edsoo.ru/863d3842

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/ P Kourposbnbie IIpakTHyeckue (1udpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
3apokJeHNe U Pa3BUTHE IBOJTIOIMOHHBIX 4 brbmorexa [IOK
[pEICTABICHHIT B GHOTOTHH https://m.edso0.ru/863cca60
bubmuorexa [JOK
MuxposBomronus 1 e€ pe3ynbTaTsl 14 1 2 https://m.eds00.ru/863cca60
bubmuorexa [JOK
MaxpoaBosronus 1 e€ pe3ynbTarsl 6 https://m.eds00.ru/863cea68
ITpoucx0XKIEHHUE U PA3BUTHE KU3HH HA 45 L5 brbmiorexa [IOK
Jemie - https://m.edsoo.ru/863cedba
bu6mmorexa [IOK
IIpoucxoxaeHne yenoBeKa — aHTPOIIOTEHES 10 1 1 https://m.eds00.ru/863cf684
DKOJIOTHSl — HayKa O B3aMMOOTHOIIECHHSIX bubnnoreka [JOK
OpTaHWU3MOB M HaJOPTaHU3MEHHBIX CHCTEM 3 0.5 https://m.eds00.ru/863cf508
C OKpY’Karollei cpeaoi
bubmuorexa [JOK
OpraHusMsI 1 cpezia O0UTaHHs 9 1.5 https://m.eds00.ru/863cf684
bubmuorexa [JOK
OKoJIorHs BUJIOB M MOMYJISALUNA 9 0.5 https://m.eds00.ru/863cf684
DKOJoTHUsl COOOMIECTB. DKOJIOTHUECKUE 12 1 0.5 bubnmoreka [JOK



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cea68
https://m.edsoo.ru/863cedba
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf508
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf684

https://m.edso0.ru/863cf7e2

CHUCTEMBI
bubmuoreka [JOK
10 Buocdepa — rimobanbHast sKkocucTeMa 6 https://m.edso0.ru/863cfb20
bubmuoreka [JOK
11 YenoBek u OKpyKarolias cpe/a 6 https://m.edsoo.ru/863cfd3c
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 7.5



https://m.edsoo.ru/863cf7e2
https://m.edsoo.ru/863cfb20
https://m.edsoo.ru/863cfd3c

IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoka Bcero Kontporbnvie  Hparrireckite fll3y‘lel-ll/lﬂ :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoTsbI pecypest
buonorus kak KOMIIJIEKCHas HayKa U Kak 1
4acTh COBPEMEHHOI'0 00LIeCTBa
JKuBble cucTeMbl U X CBOWCTBA 1
YpoBHEBast opraHu3ans KHUBbIX CUCTEM
HcTtopust OTKPBITUS U U3YyYEHUSI KIICTKH. 1
Knerounas Teopus
Metoasl MOJNIEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora
«M3y4yeHne MeTo10B KJIIETOYHOH OUOJIOTHH 1 05
(xpomarorpadus, snexrpodopes, '
g depeHmaIbHOe HEeHTpUyrupoBaHue,
ITLIP)»
XHUMHUYECKUI COCTAB KIETKH 1
MuHepaJibHbI€ BEIIECTBa KJIETKHU, UX 1
Ouosoruyeckas poib
Opranuyeckue BelecTBa KIeTKH — OEJIKH.
JlaGopatopHas pabota «OOHapyxeHue 1 05
0EJIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX '
peaKuii»
CgoiicTBa, K1accupuKkanys U QyHKIUNA 1

OEJIKOB




10

OpI‘aHI/IquKI/Ie BCIICCTBA KIICTKHU —
YIJI€BOJbI

11

12

13

OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KJICTKHU —
JIMITU ABI

Hyxneunoseie kucnotsl. JIHK u PHK.
JlaboparopHas pabota «MccrnenoBanue
HYKJIGMHOBBIX KHUCJIOT, BBIJICTICHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

Crpoenue u pynkuuu ATO. [lpyrue
nykieozunrpudocdarer (HTD)

0.5

14

CexBennpoBanue [JHK. Merozs
T€HOMUKH, TPAHCKPUIITOMUKH,
IIPOTEOMMUKH.

Metoabl CTpYKTypHOU OHOJIOTHH

15
16

Bxonnas koHTposbHas paboTa.

TuImel KJIE€TOK. HpOKapI/IOTI/I‘ICCKaﬂ KJICTKa

17

CtpoeHune syKapuOTUYECKON KIIETKH.
[IpakTuueckas pabora «M3yueHue cBONCTB
KJIETOYHOU MEMOpaHbI»

0.5

18

19

20

IToBepXHOCTHBIN anmnapar KJIeTKH

OnHoMeMOpaHHbIE OPraHOUbI KIETKH.
[IpakTuueckas padora «M3yuenue
JBUKECHHUS LIUTOIIIA3MbI B PACTUTEIIBHBIX
KJIETKaxX»

HOHyaBTOHOMHBIe OpraHOHUAbI KJICTKH:
MUTOXOHJIpHH, TuTacTU bl JlabopaTopHas
paborta «VccnenoBaHue mia3Monn3a u
ACIIIIa3MOJIM3a B PACTUTCIIBHBIX KJIICTKAX»

0.5

0.5




21

HememOpanHbie OpraHouIbI KJICTKH

22

23

CrpoeHue U GyHKIUH sIpa
CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
aykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHHsI KIIETOK Pa3InIHbBIX
OpPTraHUu3MOB»

0.5

24

25

26

ACCUMUIISITIVS ¥ TUCCUMILISALINS — JIBE
CTOPOHBI MeTaboM3Ma. THurbl 0OMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHune KaTaTuTHYECKOW aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMHIa3bl WK
KaTaJiasbl)»

depMeHTAaTUBHBIN XapaKkTep peakuui
KJIETOYHOro MeTabonu3Mma. JlabopatopHas
pabota «M3ydyeHnue pepMeHTaTUBHOTO
pacIleIUIeHHsl IEPOKCHUIa BOAOPOaA B
pPACTUTENBHBIX U KUBOTHBIX KIJIETKaX)»

benku-akTuBaTOpH! ¥ OEIKU-UHTUOUTOPHI

0.5

27
28

ABTOTpOGHBIN TUIT OOMEHa BEILIECTB

dorocunTes

29

XemocuHtes. Jlaboparopnas pabota
«CpaBHeHHE TIpoIIeccOB POTOCHHTE3A U
XEMOCHHTE3a)

0.5

30

AnaspoOHbIe Opranu3Mbl. Bunel 6posxeHus.

JlaGopaTtopHast pabota «CpaBHEHHE
MIPOIIECCOB OPOKEHUSI U JTBIXAHHS

31

AdpoOHBIE OPTaHU3MBL. JTaIlbI
HHEPTreTUYECKOro oOMeHa. DHeprus




MeMOpaHHOTr0 TpajueHTa NPOTOHOB.
Cunre3 AT®: Pa6ora npotonHont AT®D-
CUHTA3bI

O0o0011IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teMe "OOMEH BEIIEeCTB U IPEBPAIICHHIE

32 sHepruu B kietke" / KonrponbsHas pabora 1
1o Teme "OOMEH BeIeCTB M MPeBpalieHre
SHEPruu B KJeTke"

33 Peakuimu MaTpuyHOTO CHHTE3a 1

34 Tpanckpunius — marpuuHbiii cuHTe3 PHK 1

35 TpaHcasus u e€ Tarbl

36 KoaupoBanue amuHokucior. Ponb 1
pubocom B OmocuHTe3e Oenka

37 Opranuzanus reHoMa y IpoKapuoT 1 1
JyKapuoT

38 MoJtekysipHbIE MEXaHU3MBbI SKCIIPECCHH 1
TeHOB Y DYKapHOT
Bupycbl — HekneTouHble (OPMBI KUZHU U

39 oOnuratHele napasutsl. [IpakTudeckas 1 0.5
paborta «Co3nanue MOJEIN BUPYCa»

40 BupycHrle 3a001eBaHus YeI0BeKa, 1
JKUBOTHBIX, PACTCHU

41 HanorexHomornu B OMOJIOTMY U MEIUIINHE

42 JKU3HEeHHBIN UK KIETKU 1

43 Matpuunslii cunte3 JITHK
Xpomocomsl. JlTaboparoprast pabota

44 «3y4eHne XxpoMOCOM Ha FOTOBBIX 1 0.5

MUKpOIIpenaparax»




45

Jlenenne KIeTKU — MHUTO3

THHBIKHGTOKLKapHOKHHGSIIHHTOKHHC&
Peryn;mml JKM3HCHHOTI'O IIMKJIAa KJICTOK.

46 JlaboparopHas pabota «HabmoaeHue 0.5
MHTO32 B KJIIETKaX KOHYHMKA KOpPEIIKa JTyKa
(Ha rOTOBBIX MUKpOIIpEnapaTax)»
O06o0011eHre U cucTeMaTu3alus 3HaHuH 110
temaMm "HacnencrBennas mHpoOpManus u

47 peanuzanus ee B kietke", "Ku3neHHbri
uka kietkn" / KonTposbHas padoTa mo
teMme "Peakiiuy MaTpu4HOrO CUHTE3a"

48 OpranusM Kak €IMHOE 11eJ10€

49 Txanu pacrenwuii. JlJaboparopnas padora 05
«M3y4yeHue TKaHEeH paCTCHUIN» '
TxaHM KUBOTHBIX U YEJOBEKA.

50 JlaGopaTtopHast pabora «3yueHue TkaHeu 0.5
KUBOTHBIX)»
Opranbl. Cucremsl opranos. JlaboparopHas

o1 pabora «/3ydyeHne opraHoB IIBETKOBOI'O 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBI>KEeHME OpTraHN3MOB

54 [Intanue opraHn3mMoB

55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTeNbHas CHCTEMA YellOBeKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue Mo3BOHOYHBIX )KUBOTHBIX U

YCIIOBCKa




58

TpaHcIOpT BEIIECTB Yy OPraHu3MOB

KpOBCHOCHaH CUCTEMA ITO3BOHOYHBIX

59 JKUBOTHBIX U YEIIOBEKA
60 Brigenenne y opraHu3MoB
61 3ammra y Opranu3MoB
62 NMMyHHas cucTeMa 4eoBeKa
63 PazpaxuMoCTh ¥ peryIisiust y
OpPTraHu3MOB
64 ['ymopanbHast perysiys U dHIOKpUHHAsI
CHCTEMa KUBOTHBIX M YEIIOBEKa
65 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB
66 [TonmoBoe pazMHOXKEHHE
67 Meiios
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIETOK. JJabopaTopHast pabota 05
«M3ydeHune cTpOEHHS IMOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIpEnapaTax»
69 NHmuBuyanbHOE pa3BUTHE OPraHU3MOB —
OHTOTEHE3
70 3akiajika OpraHoOB M TKaHEH W3
3apO/IBIIIEBHIX TUCTKOB
PocT u pa3BuTHE KHUBOTHBIX.
71 JlaGopaTtopHnast pabota «BrisBiieHne 05
MPU3HAKOB CXOJCTBA 3apOIbIIIeH
MO3BOHOYHBIX JKUBOTHBIX»
Pa3zMHOXeHME U pa3BUTHE PACTECHUI.
72 JlaGopaTtopHas pabora «CTpoeHue opraHoB 0.5

Pa3MHOKEHHUS BBICIIUX PACTCHUII»




73

O060011eHne U cUCTeMAaTH3aIMs 3HAHUH 110
teme "CtpoeHue u GyHKIIUHA OpraHu3MoB" /
KoHntponbnas padora mo teme "CtpoeHue u
GyHKIMA OpaHU3MOB"

74

Hcrtopust ctaHOBIICHUS U pa3BUTHUSA
FeHETUKH Kak HayKu. OCHOBHBIE TIOHSTHUS U
CUMBOJIBI reHeTHKH. JlabopaTtopHas paboTa
«/Ipo3oduna kak 00BEKT TeHETUYECKUX
HCCJICIOBAHUI

0.5

75

3aKOHOMEPHOCTH HACIEAOBAHUS
pU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [Ipaktuueckas pabora
"H3yueHue pe3ynbTaToB MOHOIHOPUHOTO
CKpeLIMBaHus y Apo30duisr"

0.5

76

[{utonornyeckre OCHOBBI MOHOTHOPHTHOTO
CKpEIIMBAaHUS

77

78

79

AHanmmsupyrolnee ckpeniuBanue. Henonnoe
JTOMHHHUPOBaHUE

JlurubpuiHoe CKperuBaHue.
[IpaxTuueckas padora «M3yuenue
pe3yIbTaTOB TUTHOPUIHOTO CKPEIIMBAHUS
y 1p030(hUITBI»

]_[I/ITOJIOFI/I‘-ICCKI/IC OCHOBBEI JII/II‘I/I6pI/I,Z[HOI‘O
CKpCIIUBaHUA

0.5

80
81

CuenneHHoe HACJICOJOBAHHUEC IIPU3HAKOB

XpOMOCOMHa}I TCOpHUA HACICACTBECHHOCTU

82

I'enetuka noma

83

I'enoTun kak OCJIOCTHAsA CUCTEMA

N R




84

I'eneTnyeckuii KOHTPOJIb Pa3BUTHUSA
pacTeHHH, )KMBOTHBIX U YEJIOBEKa

85

86

M3MeHunBOCTh MpU3HAKOB. Bl
U3MEHYHUBOCTH

MoaudukanroHHass K3MEHYMBOCTh

87

BapuauvoHHbIN psia U BApUallMOHHAs
KkpuBas. JJaboparopnas padota
«HMccnenoBanue 3akOHOMEPHOCTEN
MOIU(PUKAITIOHHON U3MEHYUBOCTH.
[TocTpoeHne BapuallMOHHOTO psifa U
BapUAIMOHHON KPUBOI»

0.5

88

I'enoTunndeckass U3MEHUYMBOCTb.
KoMOnHaThBHAs NU3MEHYHUBOCTE

89

MYTaIII/IOHHaSI U3MCHYHNBOCTS.
[IpakTuueckas pabora «Myrauuu y
Jpo30¢ bl (Ha TOTOBBIX
MUKpoIIpenaparax)»

0.5

90

91

92

3aKOHOMEPHOCTH MYTAIlMOHHOTO MpoIiecca.
OnureHeTHKa v SIUTeHOMHUKA

O06o0011eHNe U cUCTeMaTU3alus 110 TeMe
"T'eHeTHKa - HAyKa O HACIEICTBEHHOCTH U
U3MEHYMBOCTU OPraHU3MOB" /
KontponsHas padora no teme "['eneruka"

I'enernka uyenoseka. [IpakTuueckas pabora
"CocraBiieHHE U aHAJIN3 POJIOCIOBHON"

0.5

93

MeTtoabl METUIIMHCKON T'e€HETUKH

94

3HaucHUE MGI[PII.[PIHCKOFI I'CHCTUKU B
npeaoTBpalICHUH U JICUCHUU I'CHCTUYCCKUX

0.5




3a001€BaHNl YETIOBEKA

OCHOBHBIC TIOHSTHS CEJICKIIHH.
JlaboparopHas pabota "M3ydeHue copToB

% KYJIBTYPHBIX PACTCHUU U TIOPO/] IOMAIITHUX L 05
JKUBOTHBIX"
MeTopl CENeKITMOHHON pabOTHI.

96 JlaboparopHas paboTta "M3ydeHue MeTo 0B 1
CEJIEKIINH pacTeHHH"
JocTrxeHus cenekunu pacTeHui u

97 KUBOTHBIX. [IpakTHueckas padota 1
"[IpuBuBKa pactenuit"

08 CoxpaHeHue, M3yICHHE U UCTIOJIb30BAHNE 1 05
TEHETUUYECKUX PECYpPCOB
buotexHosiorus Kak Hayka u 0Tpacib

99 npou3BojicTBa. [IpakTndeckas padora 1
"N3y4yeHne 00beKTOB OMOTEXHOIOTHH"

100 OcHOBHBIE HaMpaBIEHUS] CHHTETUYECKUI 1
Ounonoruun

101 XpOMOCOMHAasI ¥ T€HHAas1 HHKEHEpUs 1

102 Menunuackiue OMOTEXHOIOTUN

OBIIEE KOJIMYECTBO YACOB I10 102 135

[NPOT'PAMME




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne ara udposbie
n/n Tewa ypoka Bcero Kontpoabneie  [paxririeckue fI[Sy‘ICHl/Iﬂ :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoTsbI pecypes:
1 OpommonronHas teopust Y. Jlapsuna 1
5 JIBH>KyIIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHMEe, €CTECTBEHHbIN 1
U UCKYCCTBEHHBII 0TOOP
4 dopMUpoOBaHUE CHHTETUYECKOU TeOpUun 1
HBOJIIOLIUH
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1
MHUKPO3BOJIIOLUS U MaKPOIBOJIIOLIUS
5 [Tonmynsus — sneMeHTapHast €MHNLA 1
3BOJIIOLIMU
3aKOoH reHeTHYecKoro paBHoBecus Jx.
7 Xapnau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BbIsBIEHNE U3MEHUYHBOCTH Y '
oco0eil 0HOTO BHJIa»
8 DneMeHTapHbIe (GaKTOPHI IBOITIOLHUU 1
9 Dddext ocHoBarens. Ipdext 1
OYTBIJIOUHOTO TOPJIBIIIKA
10 Murpauuu. M30numuu nonymsuuii: 1
reorpaduueckas, OMOJI0rHuecKas
1 EcrecTBeHHBIN 0TOOP — HAIPABIISIIONTUN 1

(hakTOp IBOIOITUN




12

[TosoBoit oTOOP

13

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOABOIIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B ¥ HINOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Tpumepbl IPUCTIOCOOICHHUH Y OPTraHU3MOB:
Mopdonorudeckue, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITIOBEICHUYECKHUE.
Jlaboparopnas padota «I[IpucmocobneHust
OpraHu3MoOB U UX OTHOCHUTCJIbHAA
1eJIeCO00Pa3HOCThY

0.5

15

16

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEHUE BUIOB
10 MOP(OJOTUIECKOMY KPUTEPHIO»

Crpykrypa BUIa

0.5

17

BunoobpazoBanue kak pe3yabTaT
MUKPO3BOTIOIUHU. CBSA3b MUKPOIBOIIOLINN
Y DTIHIEMHUOJIOTUH.

18

19

BxonHas koHTposibHast paboTa.

MaKpOBBOJ'IIOI_II/ISI. ITaneonToMOrNYECKHE
MCTOABI U3YUYCHUA 3BOJIFOINTUN

20

buoreorpaduueckre MeTOIbI H3yUCHUS
3BOJIIOLIUA

21

DOMOpPHOIOrHYEcKHUe U CPaBHUTEIBHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
HBOJIOLNHU

22

MonekyapHO-TeHETUYECKHUE,




OHMOXMMHUYECKUE U MAaTEMATUUYCCKUE
MCTOABI U3YYCHUS 3BOJIIOIIUN

23 OO01mre 3aKOHOMEPHOCTH IBOJTIOIIHH
24 AnantuBHas panuaiys. HepaBHOMEpHOCTD
TEMIIOB IBOJIOIUH
o5 HayuHble runoTessl IpoOrCX 0K ISHUS
KU3HHU Ha 3emMIie
26 JloHay4HBIE IPECTABICHHUS O 3aPOXKICHUU
KU3HU
97 OCHOBHBIE 3TaIbl HEOPTAaHUYECKOM
IBOJIIOIIH
28 ['unoTe3sl 3apoKACHNUS )KU3HU
HcTopust 3eMau 1 METOMIBI €€ N3YUESHHUS.
29 JlaGopatopHnas padora «3yuenue u 05
OIMCAaHNE UCKOTAEMBIX OCTAaTKOB JIPEBHUX
OpPTaHHU3MOB»
30 HauanbHble aTanel oprannyeckoin
ABOJTIOIINH
31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl YBOTIOIUU
39 pacturensHOro Mupa. [Ipaktudeckas 0.5
pabora «3ydenue ocobeHHOCTEH '
CTPOCHHS PACTCHHUH Pa3HBIX OT/EIIOB)
33 OCHOBHBIE 3TaIlbl BOJIOIUU KUBOTHOTO
Mupa
OBoJronMs )KUBOTHBIX. [IpakTrueckas
34 paborta «3ydenne ocoOeHHOCTEH 0.5

CTPOCHUS MO3BOHOYHBIX Y XUBOTHBIX»




PazButue xu3Hu Ha 3emMIie Mo 3pam u

35
nepuoam

36 MaccoBble BBIMHPAHUSI — IKOJIOTUYECKUE
KPHU3HCHI MPOIILIOTO

37 CoBpeMEHHBII SKOJIOTUYECKUH KPU3HUC, €TO
0COOEHHOCTH
CoBpeMeHHasl cucTeMa OpraHu4ecKoro

38 Mupa. OCHOBHBIE CUCTEMATUYECKUE
IpYMIbl OPraHU3MOB
O06o001IeHre U CHCTeMAaTU3alns 3HAHUHN 110
TeMaM "MUKpO3BOJIIOLUS U €€

39 pe3ynbratel”, "MaKkpoIBOIIOIUS U €€
pe3ynbratel"/ KonTponbHas paboTa mno
TeMe "DBoironua"

40 AHTpPOIOJIOTHS — HayKa O 4YeJIOBEKe

41 PazButue npencrasnenuii o
MIPOUCXOXKACHUN YeTIOBEKa
MecTto yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3yuenue ocobeHHOCTEH 0.5
CTPOCHHSI CKEJIeTa YeJI0BEeKa, CBSI3aHHBIX C
MIPSIMOX OKICHHEM

43 JIBYOKyIIIME CUITBI aHTPOTIOTEHE3a

44 CooTHo1IeHre OMOIOTHIECKUX U
COIMATILHBIX (PaKTOPOB B AHTPOIIOTCHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [Taneorenerrka 1 najaeoreHOMuKa

47 DBOJIIOLMS COBPEMEHHOTO YEJIOBEKA




48

Yenoseueckue pacel. [Ipaktuyeckas
pabota «/3ydyeHune 3KoI0rHyecKux
ajlanTalnui 4eJoBeKa»

0.5

49

50

MexaucuunianHapHble METOIbI
AHTPOIIOJIOTUU

3apO}K,I[eHI/IC " pa3BUTHE SKOJIOT'HHA

51

Metonst skonorun. JlabopaTtopHas pabora
«M3yueHne METO0B IKOJIOTHUECKHX
HCCIICIOBAHHIT

0.5

52

53

3HadeHne YKOIOTMYECKUX 3HAHUN I
yeJoBeKa

Dkosorudeckue HpakTopbl

54

Abunornueckue gpakropbl. CBET Kak
sKosornueckuit ¢pakrop. JlaboparopHas
pabota «BblIsBIEHNE MPUCTIOCOOICHUIH
OpPTraHU3MOB K BIUSHHIO CBETa»

0.5

55

AbGuoTtndeckue daxktopsl. TemrepaTypa
KaK 9KOJIOTUYECKUM (PaKTop.
Jlaboparopnast pabota «BrisiBieHne
MPUCTIOCOOICHHUI OPTaHU3MOB K BIUSHHUIO
TEMIIEPATypPhI»

0.5

56

Abunotnyeckue gpaktopbl. BiaxxHOCTh Kak
sKosornueckuit pakrop. JlaboparopHas
pabota «AHaTOMUYECKHE OCOOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

0.5

57

Cpensr 06uTaHUsI OPTaHU3MOB

58

buonornueckue puTMbl

59

XKuznennele popMBI OPraHU3MOB




60

buotnueckue hakropsl

3HaueHne OMOTUYECKUX B3aUMOIEUCTBUAM

61 JUIsl CYIIECTBOBAHMS OPTaHU3MOB B CpeJie
oOuTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKU
HOIYJIALUH
OCHOBHBIE TIOKA3aTEJIH MOIYJISIIHH:

63 YHCIIEHHOCTD, INIOTHOCTb, BO3PACTHAS U
M0JIOBast CTPYKTypa
OCHOBHBIE TIOKA3aTEJIH MOIYJISIIHH:

64 POXIaeMOCTh, IPHPOCT, TEMI POCTa,
CMEPTHOCTh, MUTPALIUU

65 DKoslorn4eckas CTpyKTypa HOMYJISIUH

66 JInHaMuKa TONYIISIIAN U €€ PeryIsnus

67 KpuBsie pocta 4nCIeHHOCTH TOMYIISIIHN.
KpuBble BEDKHBaHUS
DKoslornyeckas HUIlA BUJA.

68 JlaGopatopHnas pabora «IIpucnocobnenus 0.5
CeMsIH PACTeHUH K PACCEIICHUIO»

69 Bun xak cucrema nmomyssiuit

20 3aKOHOMEPHOCTH MOBEJICHHS 1 MUTPALIUI
’KUBOTHBIX

71 Coo0111ecTBO OpraH3MOB — OUOIICHO3

72 DKocucTema Kak OTKpbITasi cucTeMa

73 KpyroBopot BelecTB U MOTOK SHEPTUU B

OKOCHUCTEME

74

OCHOBHBIE TTOKa3aTEIH YKOCHCTEMBI




75

DKOJIOTHYECKUE TUPAMUIbI

76 N3menenns cooOIecTB — CYKIIECCHH

77 [TpupoHbIe 5KOCUCTEMBI. DKOCHCTEMBI
03€p U peK. IKOCUCTEMBI MOPE U OKEAHOB

78 [TpupoaHbIe 3KOCUCTEMBI. DKOCHCTEMBI
TYHJAP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTPOTIOT€HHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTuaeckas padbora 05
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B
9KOCUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI

82 Pa3HBIX TUMIOB Ha CyOOpTraHU3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIHOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obmerutanerapHas 060104Ka
3emuu

84 VYuenue B. W. Bepnajckoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHMS
o6uochepsl

86 KpyroBopotsl BemiecTB U
OMOTCOXMMHYECKUE ITUKITBI

87 3oHanbHOCTH 6uochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6uocheps

89 DKOJIOTHYECKUE KPUZUCHI M MX PUINHBI




90 BoszeiictBue uenoBeka Ha buocdepy 1
01 AHTpPONOreHHOE BO3JCHCTBUE HA 1
PaCTUTENbHBIN U )KUBOTHBIN MU
92 Oxpana nmpupo bl 1
93 OCHOBHbBIE IPUHIIMIIBI YCTOHYUBOTO 1
Pa3BUTHS YEIIOBEUECTBA U TPUPOIBI
PanmonansHoe NpupoAONoNb30BaHNE U
94 COXpaHeHHEe OHMOJIOTHYECKOTO 1
pa3zHooOpa3us 3eMiun
O0600611eHre U cucTeMaTu3alus 3HaHu#| 10
TeMaM "DKOJIOTHs - HayKa O
B3aMMOOTHOIICHUSIX OPTraHU3MOB JIPYT C
JPYroM U HaJJOPTaHU3MEHHBIX CUCTEM C
95 oKpy»Katotei cpeaoi", "Opranu3msl u 1
cpena ooutanus", "IKOJIOTHS BUIOB U
nonyJsius", "IKoJI0THs COOOIIECTB.
Oxonoruueckue cuctemsr", "buocdepa -
rinoOanbHas skocuctema” / KonTponbHast
pabota no Teme "Dkonorus"
96 PesepBHEIIT ypok 1
97 PesepBHbIil ypok 1
98 PesepBHEIIT ypok 1
99 PesepBHbIil ypok 1
100 PesepBHEIIT ypok 1
101 PesepBHBbIil ypok 1
102 PesepBHBII ypok 1
OBUIEE KOJIMYECTBO YACOB I1O0 102 75

I[TPOIT'PAMME




IMPOBEPSIEMBIE HA EI'D 110 BUOJIOT'MU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUKW O MECTE W POJH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B dhopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOUH KapTUHBI MUPA, B MO3HAHUU 3aKOHOB IPUPOJIBI U
pEIICHUH KU3HCHHO BAKHBIX COIMAJIBHO-3TUYCCKUX, SKOHOMHUYCCKHUX,
HKOJIOTUYECKUX MPOOIIEM YEIOBEYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMOHAILHOTO MIPUPOAOIIOIE30BaHNUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHS K MPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIAJIC POCCUHUCKUX U

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruH

Bnanenue cucremol 3HaHMH 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, UCIOJIB3YyEMBbIX B OMOJOTHYECKUX HCCIICAOBAHUSIX JKUBBIX
O0OBEKTOB M O3KOcHCTeM (OmucaHHe, HW3MEpeHue, MPOBEACHUE
HaOII0JIeHNH); CrMocoO0aMH BBISIBIIEHHUS M OICHKA aHTPOTOTEHHBIX
W3MEHEHUH B IIPUPOJIE.

2 YMeHue BBIIBUTaTh THIOTE3bI, TMPOBEPITh MX IKCICPUMEHTATLHBIMH
cpencTBamu, (QopMmynHpys 1eldb HCCICIOBAaHUS, aHAJIU3UPOBATH
MOJIy4YE€HHBIE PE3YNbTAThI U JAENaTh BHIBOIBI.

BrisiBnieHre 3aBUCHMOCTH MEXKIY HCCIEIyeMBbIMH BEIMYHMHAMU,
00BSICHEHUE TIOTYYCHHBIX PE3yIbTaTOB U (POPMYITUPOBAHNE BEIBOJIOB C

HCITIOJIb30BAHUEM HAYYHBIX HOHHTHf/’I, TeopI/Iﬁ " 3aKOHOB

YMeHue BiajeTb CHCTEMOM OHOJOTMYECKHX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAralole OWOJOTMYECKHE TEPMHUHBI M TOHSTUS
(KM3HB, KIIETKA, TKaHb, OpraH, OPraHu3M, BUJ, MOMYJSLUS, SKOCHCTEMA,
Ouorieno3, omocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OMONONIMMEPHI, JUCKPETHOCTh, CaMOpETyJIsLus,
CaMOBOCITPOU3BE/IEHHE, HaCJIeJCTBEHHOCTb, W3MEHYMBOCTbD,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHE);

Ouosornyeckue Teopuu: kietoyHas Tteopus 1. IlIBanna, M.
[llneitnena, P. BupxoBa; KiIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa [I.
Opnux, N1.1. MeunnkoBa, XpOMOCOMHAsi T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsinieBoro cxonctsa K. bapa, 3pomronmonHas

teopuss Y. JlapBuHA, CHUHTETHYECKas TEOpPUS DSBOJIIOLHUH, TEOPHUS




antpororenHe3a Y. Jlapsuna; teopus Ouoreornenosza B.H. Cykauépa;
yuenue H.W. BaBuioBa o neHTpax MHOrooOpasus U MPOUCXOKACHUS
KyJbTYpHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 mnOyTIx Hu
HaIpaBJIeHUAX dBoJIFOIMH, yueHue B.U. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILCIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacjeqoBaHMs MpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeIOBaHUs IPU3HAKOB W HapyLIEHUS CUEIUICHUS
reHoB T. MopraHa; TrOMOJOrMYECKHX PSAOOB B HACJIEICTBEHHOMN
nsMenunBocty H.M. BaBunoBa; reHetmueckoro pasHoBecus JIxk.
Xapnu u B. BaiinGepra; 3apoasimeBoro cxonactsa K. bapa;
ouorenernueckuit 3akoH J. ['ekkens, @. Mroiiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHuMmyma fO. JIubuxa, sK010rMueckoil nupamMuabl 4HCed,
OMOMAacChl U SHEPTUH);

runote3bl (koanepsatHoi A.M. Omnapuna, mepBuuHOro OyiboHa JIXK.

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

YMeHue peumartb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABIIATH
MPUYNHHO-CJIICACTBCHHBLIC CBsA3HU MCKOY HCCIICAYyCEMbIMU
OHOJIOrMYECKUMHU O6’B€KT3MI/I, mnmpouneccamMm W ABJIICHUAMU; OCIIATH
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU ITOJIYUCHHBIX PE3YJILTATOB,

COCTaBJIATL I'CHOTHIIMYCCKUEC CXEMbI CKPCHIUBAHHA I PA3HbBIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IIUTaHusA, ITUIIECBLIC CeTI/I)

YMeHue ycTaHaBIMBAaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM W
(GYHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHamMu U
CUCTEMAMH OPraHOB y pAacCTEHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEeHa BELIECTB; dTallaMU KJIETOYHOTO IMKJIA M KU3HEHHBIX
LMKJIOB OPTraHU3MOB; dTaramMi YMOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTurnoM U GaKTopaMu Cpelbl  OOUTaHMUS,
IpoLeccaMi  JBOJIIOLMM; JBWKYLIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU PA3JIMYHBIX AKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHHe BBIACIATH CYIIECTBEHHBIC MPU3HAKH:

CTPOCHHSI BUPYCOB, KJIETOK MPOKAPHOT M IYKAPHOT; OJHOKICTOYHBIX U
MHOTOKJICTOYHBIX OpPTaHU3MOB, BHJIOB, OHMOT'COIICHO30B, SKOCHCTEM U
Oomochepsl; CTPOCHUS OPraHOB W CHUCTEM OPTraHOB PACTCHHI,
’KHBOTHBIX, YEJIIOBEKA; MPOIECCOB JKU3HEACATESIBHOCTH, MPOTEKAFOIIIX

B OpraHusmax paCTCHHﬁ, JKHUBOTHBIX M YCJIIOBCKA, OMOJOrHYSCKUX




mporeccoB: obMeHa BemecTB  (Merabonm3M), HHMOpMAMH U
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUS, aBTOTPOPHOTr0 M TeTepoTpodHHOro
TUIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo3a,
raMeToreHesa, 53MOpHUOreHe3a, MNOCTAIMOPHOHAIBHOIO  pPa3BUTHA,
Pa3MHOXKEHHUS, UHINBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCUCTBUS TI'€HOB, TI€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTAaOWIM3MPYIOLIETr0,  JBMXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOI0 M CUMIATPHUECKOro
BUZI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI 3BOJIIOLIMK HA TEHO(OH]
MOMYJISILIUK; TPUCHOCOOJIEHHOCTH OPraHM3MOB K Cpelae OOMTaHMs,
YyepeoBaHMUs HAIPaBJICHUM 3BOJIIOLUHM; KPYroBOpOTa BEILECTB MU

IIOTOKAa SHEPIUH B 9KOCUCTECMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBIE IPU3HAKU
BUPYCOB, KJIETOK IIPOKapMOT M JyKapuoT, OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OIIEHO30B U IKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U IPEBpAILEHHs] SHEPTHH B
KJIeTKe, ()OTOCHHTE3a, IJIACTUYECKOI0 M HSHEPreTH4YecKoro ooOmeHa,
XEMOCUHTE3a, MHTO03a, Meio3a, OIUIOAOTBOPEHHUS, PA3BUTHSI W
Pa3MHOXKEHHUS, UHIWBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTeHe3a),
60pbOBI 32 CyILIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMUS,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpele OOuTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHUHN B 3KOCHCTEMax
CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB M IMPEBpAILEHUS dHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYII; B3aMMOCBSI3U
OpPTaHU3MOB W cpenbl OOWTAaHWS;, EIWHCTBA YEIOBEYECKHX pac;
HEe00XO0IMMOCTH 37I0POBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWH(OPMALHUI0 OHOJOTHYECKOTO
COJICpKaHUs; WHTEPIPETUPOBATh ITHUYSCKUE AaCIEKTHl COBPEMEHHBIX
WCCIIe/IOBaHW B~ OWOJOTHHM,  MEAWIUHE,  OHOTEXHOJIOTHH,
paccMarpuBaTth I ENINZIAE 9KOJIOTUYECKUE poOIIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO




Konunduxkarop nposepsieMbix TpedGoBanuii k pe3yabraTam ocBoenust QOII
COO u 2J71eMeHTOB COAEePKAHUSA 10 OHOJIOTHH
[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOEHHS OCHOBHOM
oOpazoBaTenpHOM TporpaMmabl (10 ki1acc)

Kon [IpoBepsiembie TpeAMETHBIEC PE3YIBTATHl OCBOCHHSI OCHOBHOM
pOBEPSIEMOT | 00pa30BaTEIBLHOM MPOTPAMMBI CPETHETO 00111ero 00pa30BaHUs
0 pe3yJbTarta

1 CdopMUpOBaHHOCTh 3HAHWN O MECT€ W pOJIM OWOJOTHU B
CUCTEME HAy4YyHOTO 3HAaHMS  €CTECTBEHHBIX  HayK, B
GbopMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa W HAy4YHOTO MHPOBO33PEHHUSA; O BKJIAQJE POCCHICKHX U
3apyOEKHBIX  yUEHBIX-OMOJOrOB B  pa3BUTHE OHOJIOTHUU;
GYHKIMOHATBHOM TPAaMOTHOCTU YEJIOBEKAa I pelIeHUs
KU3HEHHBIX 337124

2 YMeHne packpbiBaTh CoJiepKaHNUE OMOJIOTHICCKUX TEPMHHOB U
MOHATUM: KU3Hb, KJIETKa, OpraHu3M; MeTaboau3M (oOMeH
BEIIICCTB u MIpEBpaIICHHE DHEPTHUN), roMeocTas

(camoperymsinusi), ypOBHEBasi OpraHU3alMsl KUBBIX CHCTEM,
CaMOBOCTIpOM3BEAICHUE  (PETPOAYKIIHs), HACJIEICTBEHHOCTb,
U3MEHYUBOCTb, POCT U PA3BUTHE

3 YMeHue wuznarathb OMOJIOTMUECKHE TeopuH  (KJIETOYHas,
XpOMOCOMHasi, MyTauuoHHasi), 3akoHbl (I'. Mennens, T.
Moprana, H.W. BaBunosa) u yuenus (0 1ieHTpax MHOrooOpas3us
U TPOUCXOXKJECHHS KyIbTypHbIX pactrenuii H.M. Basuiona),
ONPENENATh TPAHULIBI X TPUMEHUMOCTH K )KMBBIM CHCTEMaM

4 YMeHue BialeTh METOJaMH HAyYHOTO IMO3HAHHWS B OHOJOTHH
(HaOyrofileHne W ONMUCAHUE >KUBBIX CHCTEM, IIPOIIECCOB U
SBJICHWM; OpraHu3alus ¢ MPOBEJACHUE OHOJOTHYECKOTO
IKCIICPUMECHTA, BBIJIBIDKEHHUE TUIIOTE3HI; BBLISIBJICHUE
3aBUCUMOCTH MEXIY MCCIICyEMbIMH BETMYMHAMH, OOBICHEHUE
MOJIYYCHHBIX  PE3YJbTATOB,  HMCIOJB30BAaHHBIX  HAYYHBIX
MOHATUH, TEOPUH ¥ 3aKOHOB; yMEHHE JeJlaTh BHIBOABI Ha
OCHOBAHHH TOJTYyYEHHBIX PE3YyIhTaTOB)

5 YMeHue BBIICIATh CYIIECTBEHHBIC MPU3HAKHA BUPYCOB, KJICTOK
MPOKAPUOT U IYKAPHOT, OAHOKICTOYHBIX M MHOTOKJICTOYHBIX
OpraHU3MOB; OCOOCHHOCTH TIPOIIECCOB OOMEHa BEIIECTB U
NpEeBpaIleHHs] SHEPTUU B KIIETKE, (POTOCHHTE3a, MIACTUYECKOTO
M DHEPreTHYeCKOro oOMeHa, XEMOCHHTEe3a, MHTO03a, Melo3a,




OILTOIOTBOPEHUS, PA3MHOKEHUS, HHINBUAYATHHOTO Pa3BUTHS
opraHu3Ma (OHTOTEHE3)

YMeHue NpUMEHATh MOJyYEHHbIE 3HaHUS [Js OOBSCHEHUS
OMOJIOrMYECKUX MPOLECCOB U  SABJICHUM, M HPUHATHA
IPAKTUYECKUX PEIICHUA B IIOBCEAHEBHOM JXM3HU B LEIAX
oOecnieueHHs 0O€30MACHOCTH CBOEr0 370POBbS M 3/10pPOBbS
OKpYXXAIOIIUX  JIIOJEeH, COONIOAEHHS HOPM  TI'PAMOTHOIO
NOBEACHUS B OKpYXalolled NPHUPOJHON Cpelne; IOHUMaHue
HEOOXOJAMMOCTH HCIOJIb30BAaHUSL JOCTHKEHUN COBPEMEHHOU
Ouomorud W OMOTEXHOJIOTMM [ PalMOHAJIBHOTO
MIPUPOIONOJIB30BAHNUS

YMeHue peuiaThb 3JICMCHTAPHBIC TCHCTHUYCCKHUC 3ad91 Ha MOHO-
u I[I/IFI/I6pI/II[HO€ CKpCIIMBAaHNC, CHCIINICHHOC HACJICI0OBAHUC,
COCTaBJsITb  CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIUBaHUA  IJIA
NpCaACKazaHnAa HACJICAOBAHUSA ITPHU3HAKOB Y OPTraHU3MOB

YMeHue BBIOTHATH J1a00paTOpHBIE M MPAKTHYECKHE pPadOTHI,
coOJro/1aTh MpaBuiia mpu padboTe ¢ y4eOHbIM U Ja0OPAaTOPHBIM
00opyI0BaHUEM

YMeHHE KpPUTHYECKHM OLEHMBAaTb W  HUHTEPIPETUPOBATH
uH(pOpMAIMI0 OHOJOTMYECKOrO COJIEPKAHUS, BKIHOYAIOLIYIO
NICEBJIOHAYYHbIE 3HAaHUS W3 pPa3au4HbIX UcTOuHUKOB (CMU,
HAy4YHO-TIOMYJISIPHBIE ~ MaTepHalibl);  STUYECKUE  ACHEKThI
COBPEMEHHBIX  HCCJIEIOBaHMI B  OWOJIOTUH, METUIMHE,
OMOTEXHOJIOTHH

10

YMeHue co3gaBath COOCTBEHHBIE TMCBMEHHBIE M YCTHBIE
cooOuieHusi, 0000m@as OUONOTMYECKYI0 HMH(POPMALMIO U3
HECKOJIBKUX HMCTOYHUKOB, IPaMOTHO UCIIO0JIb30BaTh
MOHSATUIHBIN anmapaTt OMoJ0Tun

ITpoBepsiembie anmeMenThI coaeprkanus (10 kimacc)

Kon

[IpoBepsieMblil 3JIEMEHT COAEPKAHUS

1 buoiorus kak Hayka

1.1 |buosorumss - Hayka o kuBOoM mpuponme. Ponp Ouonmoruu B
(opMUpOBaHNN COBPEMEHHOM HaydyHOM KapTuHbl Mmupa. Cucrema
OMOJIOrMYECKHUX HayK

1.2 |Meroapl mo3HaHUS KUBON MPUPOIBI (HAOIIOAEHHE, SKCIIEPUMEHT,

OIMNCaHUC, HU3MCPCHUC, KJIaCCI/I(l)I/IKaHI/Iﬂ, MOJCIIMPOBAHHC,




cTaTUCTUYECKass 00pabOTKa JaHHBIX)

JKuBbIE CHCTEMBI U X OpraHu3anu:Aa

2.1

KuBbie cucTeMbl (OMOCUCTEMBI) KaK MpEaMET M3y4eHHsS] OUOJIOTHH.
CBoiicTBa OMOCUCTEM U UX pa3HOOOpa3ue

2.2

YpoBHU oOpraHuzanu  OMOCHCTEM: MOJEKYJSIPHO-TEHETUUECKUH,
KJICTOYHBIM, OpraHU3MEHHBI, MOIMYJISIHIUOHHO-BUIOBOM,
HKOCUCTEMHBIH, Onoc(epHbIit

XHAMHUYECKHUM COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUI COCTaB KJICTKH. XHUMHUYECKHE SJIEMCHTHI:
MAaKpOAJIEMEHThI, MUKPO3JIEMEHTHI. Bo/la 1 MUHEpaibHBIEC BEIIECTBA.
@YHKIIUA BOJABI U MUHEPAJIBHBIX BELIESCTB B KieTke. Iloanepxanue
OCMOTHYECKOro OajiaHca

3.2

benku. CoctaB u cTpoeHHe O€NKOB. AMUHOKHUCIOTHI - MOHOMEPHI
OEJKOB. He3amenumeie u 3aMEHUMBbIE AMUHOKHUCIIOTBHI.
AMMHOKHCIIOTHBIM COCTaB. YPOBHU CTPYKTYPbI OEITKOBON MOJIEKYJIbI
(mepBuYHAasi, BTOPWUYHAS, TPETUYHAS U YETBEPTHUYHAS CTPYKTYpa).
XUMHUYECKHE CBOCTBA OenKkoB. buongornueckue GyHKIUNU OSIKOB.

depMeHTHl - Ouojoruueckue kataiuzaropbl. CtpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuupuyHoctb. KodepmeHTHI.
Butamunbl. OTinnuns (pepMEeHTOB OT HEOPIraHUUECKUX KaTaau3aTOpOB

3.3

VYrieBonpl: MoHOcaxapuabl (TJIOKO3a, pubo3a M Ae30KCUpr003a),
aucaxapuasl  (caxaposa, JIaKTo3a) W ToJMcaxapuabl  (Kpaxma,
TJIMKOT'€H, IEJUTI0I03a). brnonornueckue GyHKIIUN yrieBOIOB.

Jlumuapl: TpUraunepuabl, crepouabl, hochomumuasl. ['uapodunsHO-
ruapodoOHbie cBoicTBa. buonormdyeckue QyHKUUM — JTUIHIOB.
CpaBHEHHE YTIIEBOJIOB, OCITKOB U JIMIHIOB KaK NCTOYHUKOB SHEPT U

3.4

Hyxnennoseie kucnotel: JHK n PHK. Hykneotuasl - mMoHOMEpBI
Hykji1enHoBbIX Kucior. Ctpoenune u (ynkiuu JHK. Crpoenue u
¢ynxuuu PHK. AT®: ctpoenue u pyHkuuu

3.5

IMutonorus - Hayka o knerke. Knerounas teopusi. MeTonsl nsydeHus
KJIIETOK

3.6

Krnerka kak menoctHas »kuBasi cuctema. OOIIue MPU3HAKU KIIETOK:
3aMKHyTasi Hapy>kHast MeMOpaHa, mosiekyJbl JIHK kak renernyeckuii
amnmapar, cucreMa CuHTe3a Oeska




3.7

Tunsl KIeTOK: 3yKapuoTnyeckas u npokapuornyeckas. OcobeHHOCTH
CTPOEHHUS MPOKAPUOTHYECKON KiIeTKU. KilerouHas cTeHka OaKkTepuid.
Crpoenne  3yKapHOTHYECKOM  KJIeTKHM. (OCHOBHBIE  OTJIMYMSA

PACTUTEILHOM, )KUBOTHOM M TPHOHOM KIIETKH.

3.8

[loBepXHOCTHBIE  CTPYKTYphl ~ KJIETOK - KJIETOYHas  CTEHKa,
TTIMKOKaNuKe, uX Qynkuuu. [Tnazmatudeckas memOpana, ee CBOICTBa
u ¢Qynkuuu. Ilurommasma u ee opranounabl. OmHOMEMOpaHHBIC
OpraHoufibl KIETKU: sHAoIuIazmaTuueckass cerb (OIIC), ammapar
Fonbmku, nu3ocombl. [lomyaBTOHOMHBIE — OPraHOMABI  KIIETKH:
MUTOXOHJpHUM, MIacTuiabl. [IpoucXokaeHue MUTOXOHIPUM U
wiactud. Buasl nnmactun. HememOpaHHble OpraHouabl  KIETKU:
puUOOCOMBI, KIJIETOUHBIM UEHTP, PECHUYKH, >KIYTUKH. DYHKIUH
OpPraHoOUI0B KJIETKU. BKitoueHus

3.9

H,Z[pO - pel“y.TI}ITopHBIﬁ HCHTP KIICTKH. CTpOGHI/Ie sapa: AacpHasa
o6on0q1<a, KapuoIiliadmMa, XpoOMaTHH, SAPBIIIKO. XpOMOCOMBI

3.10

TpchnopT BCHICCTB B KIICTKC

H(PISHCI[CHTGJ’IBHOCTB KIJIICTKH

4.1

OOmeH BemiecTB, WM METa0ONIM3M. ACCUMWIIANUS (TUIACTUYCCKUN
OOMEH) U IUCCUMWIALMS (PHEPreTHYECKU OOMEH) - JBE CTOPOHBI
eIMHOTO Tpolecca Mertabosm3Ma. Tumbl OOMEHa  BEIIECTB:
aBToTpoHBIN u rereporpodHbiii. Ponb depmeHTOB B 0OMEHE
BEIIECTB U MIPEBPALICHUH SHEPTUU B KIETKE

4.2

®ortocunTe3. CBeroBas U TemHOBas (a3l porocuHTesa. Peakuuun
dboTocunTe3a. IPdpekTuBHOCTD PoTOCUHTE3a. 3HAUECHHE (POTOCUHTE3A
JUISL )KM3HU Ha 3emJiie. BnusiHue ycioBWil cpeibl Ha (POTOCHMHTE3 U
CHOCOOBI MOBBILIICHHSI €r0 MPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.
XEMOCHHTES. XEeMOCHUHTE3ZUPYIOLINE OakTepumu. 3HaueHue
XEMOCHHTE3a JJIs )KU3HU Ha 3eMIie

4.3

DHepreTHueckuii 0OMEH B KIeTKe. PaciueruieHne  BemiecTs,
BbIJICJICHUE U AaKKyMYJIHpPOBAaHWE DJHEPIMM B KIETKE. OTaIbl
sHEepreTuyeckoro ooOmeHa. Inukonus3. bpokeHwe U €ro BHUIBI.
Kucnopoanoe okucienue, Ui KieTo4Hoe Abixanue. DPEPEeKTUBHOCTD
HHEPreTUYECKOro ooOMeHa




4.4

Peakuun matpuunoro cunrtesa. ['enernueckas uHdopmarus u JTHK.
Peanuzamus renermyeckoil mHPOpManmMu B KJIETKE. | eHeTHUeCKHit
KOX W ero csoucrTBa. Tpanckpunums - marpuunbii cuHTte3 PHK.
Tpaucusmust - 6uocuntes Oenka. KogupoBanue aMuHOKUCIOT. Poib
pubocom B OmocuHTe3e Oenka

4.5

HexneTounsie popMbl )KU3HU - BUPYCHI. VICTOpHUS OTKPBITHSI BUPYCOB
(I1.1. BanoBckwuit). OCOOEHHOCTH CTPOCHUS U KU3HEIAEATCIbHOCTH
BUpycoB. baktepruodaru. bonesnu pacteHuil, >)KMUBOTHBIX U YEIOBEKa,
BbI3bIBacMbIe BUpycamu. Bupyc nmmyHnonedunura yenoneka (BUY) -
Bo3Oyautens CIINa. IlpodunakTtuka pacnpocTpaHEHUsS BHUPYCHBIX
3aboJeBaHU

Pa3zmHOXkeHME U HNHAWBUAYAJIIBHOC PA3BUTHC OPIraHU3MOB

5.1

Knerounbii 1uki, WM KU3HEHHBIM LUK KieTku. WHTepdaza u
muto3. llpouecchl, mporekaromme B wuHTepdaze. Pemnukamus -
peakuusa marpuunoro cunte3a JHK. Crpoenme xpomocom.
XpOMOCOMHBIN Habop - KapuoTum. JIMIUIOWIHBIA W TanIOWIHBINA
XpOMOCOMHBIE Habopbl. Xpomatuael. LlUTONOrMyeckne OCHOBBI
Pa3sMHOXKEHUS U UHAVMBUIYAIBHOIO Pa3BUTHSI OPTaHU3MOB.

Henenne wietkn - wmuTo3. Cragum wmwuto3a. IIporeccsl,
IIPOUCXOISAIINE HA PA3HBIX CTAIMSAX MUTO3a. bHOJIOrMYECKU CMBICH
MHUTO3a

5.2

dopMbI  pa3sMHOKEHHUS OPraHU3MOB: O€cCIojioe W ToJIoBoe. Bumsl
0ecroyioro pa3sMHOXKECHUS: JCICHUE HAJBOC, MOYKOBAHHE OJHO- H
MHOT'OKJICTOYHBIX, CIIOPOOOpa30BaHKUE, BETETAaTUBHOE Pa3MHOKCHHE.
HckyccTBEeHHOE KIOHMPOBAHWE OPTaHU3MOB, €r0 3HAYCHUE JJIs
CeJICKITUH

5.3

[TooBoE pa3MHOKEHHE, €r0 OTIUYHS OT OECIIONIOTO.

Meiio3. Cragun wmeioza. Ilpouecchl, MpouCXOAsIME HA CTaIUSIX
mernosa. IloBemenue xpomMocom B MeHosze. KpoccuHrosep.
buonornueckuit CMBICT U 3HAYEHHUE ME03a

5.4

["amerorenes - mpoiecc 00pa30BaHUs MOJOBBIX KIETOK Y KUBOTHBIX.
[TonoBble xene3bl: CEeMEHHUKU U ssMYHUKU. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJETOK - TaMmeT (chepMaro3ouf, sHlEeKiIeTka) -
cnepmaTtoreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHUS SIULEKIETOK U
cnepmaro3on10B. OmnonorBopenue. [lapreHorenes




5.5

NuauBuayanbHOe pa3BUTHE (OHTOTE€HE3). DMOPHUOHAIBHOE pa3BUTHE
(3mOpuorenes). DTanbl SMOPUOHAIIBHOTO PAa3BUTHS Y MO3BOHOYHBIX
KUBOTHBIX: npobreHue, racTpyJsnus, OpraHOreHe3.
[TocTaomOproHanbHOE  pa3BUTHE. T[HUMBI  TMOCTIMOPHOHAIBHOTO
pa3BUTHUSA: TIpAMOE, HempsMmoe (JIuunHouHOe). Brnusnue cpeasl Ha
pa3BUTHE OPTaHU3MOB; (PAKTOPBI, CIIOCOOHBIEC BHI3BIBATH BPOXKICHHbBIE
YPOACTBA.

Poct u pasButue pacreHuil. OHTOreHe3 IIBETKOBOIO pPACTEHUS:
CTPOCHHE CEMEHH, CTaTUN PA3BUTHS

HaCJ'IGIICTBGHHOCTB U NISMCHYUBOCTDH OPIraHu3MOB

6.1

[IpenmeT u 3amaum reHeTuku. McTopus pa3BuUTHS T€HETHUKU. Bkian
POCCUHCKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE T€HETUKHU. MeTo bl
TE€HETUKH (TUOPUI0TOTUYECKUM, ITUTOTCHETUYECKUM, MOJIEKYJISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUUECKHUE MOHATHS. [ eHeTHUecKas
CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKPEIIMBAHUN

6.2

3aKOHOMEPHOCTH HACJEJOBAHUS IPU3HAKOB, YCTAHOBJIEHHbIE [
Mennenem. MoHOTHOPUAHOE CKpENIMBaHUE. 3aKOH €IuHO00pa3us
ruOpu0B mepBoro mokoieHus. [IpaBuio noMuHUpOBaHUS. 3aKOH
pacuierieHds npu3HakoB. l'mmoresa wucrorsl ramer. llomHoe u
HETIOJIHOE IOMUHUPOBAHUE.

JHuruOpuaHoe ckpeumBaHue. 3aKOH HE3aBHCHUMOTO HACIIeOBaHUS
IIPU3HAKOB. [{uTorenernueckue OCHOBBI JTUTHOPUTHOTO
CKpEIlUBaHUsA. AHAIU3UpYIOLIEe CKpeluBaHue. Hcmnonb30BaHue
AHAIM3UPYIOIIETO CKPEIIMBAHUS AJI ONPEIeTIEHUsI TeHOTUIIa 0CO0U

6.3

CuerieHHOe HacienoBaHue npusHakoB. Pabora T. Moprana mno
CLEIJICHHOMY HACJIEIOBAHUIO I'eHOB. Hapylienue cuerieHns TeHOB B
pe3ynbTare KPOCCHHI'OBEpA. XpoMocoMHast TEOpus
HACJIECTBEHHOCTH. | eHETHUECKUE KAPTHI.

I'enetnka mnosa. XpOMOCOMHOE OIpEAENICHHE MoJIa. AyTOCOMBI U
IIOJIOBBIE  XPOMOCOMBI.  ['OMOramMeTHble UM  IeTepOoramMeTHbIE
opranusMbl. HacnenoBaHre Npru3HAKoOB, CHEIJIEHHBIX C I10JIOM

6.4

N3meHunBoCcTh. Buasl HW3MEHUYMBOCTH: HEHACIEIACTBEHHAsA W
HacyeACcTBeHHasA. Ponb cpelbl B HEHACIENCTBEHHOW W3MEHUYHUBOCTH.
XapakTepucTrka MO TU(DUKAITIOHHOM M3MEHYUBOCTH.
Bapuanmonneii psa M BapuauuoHHas KpuBasd. Hopma peakunn
npu3Haka. KonndyecTBEHHbIE U Ka4ECTBEHHBIE NIPU3HAKU U UX HOpMA
peakuuu. CBoiicTBa MOAU(PUKALTMOHHON U3MEHYUBOCTH




6.5

Hacnencrsennas, 15 8)071 FeHOTHITHYECKas, W3MEHUYHUBOCTb.
KombOunaTuBHas M3MEHYHMBOCTh. Mel03 U MOJI0BOM MPOIIECC - OCHOBA
KOMOMHATUBHOW HW3MEHYMBOCTU. MyTallMoOHHAss HW3MEHYHBOCTb.
Knaccudukanuss MyTtanuii: TeHHBIE XPOMOCOMHBIE, T'€HOMHBIE.
YacTtota W npuuuHbl MyTanui. MytareHHble (akTopbl. 3aKoH
TOMOJIOTHYECKMX PSAJIOB B HACIEACTBEHHOM wu3MeHuuBocTH H.U.
Basumosa

6.6

I'eneTtnka uyenoBeka. KapI/IOTI/Il'[ yenmoBeka. OCHOBHEIC MCTO/bI

T'CHCTHUKHU YCJIOBCKA. FGHG&J’IOI‘I/I‘ICCKI/II‘/’I, 6HH3HGHOBBIﬁ,
HHTOFGHGTH‘IGCKHﬁ, 6I/IOXHMI/I‘I€CKI/II>’I, MOJICKYJIAPHO-T CHCTUUYECKUM.
COBpeMeHHOC OIIPCACIICHUC I'CHOTHIIA: ITOJIHOI'CHOMHOC

CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM 4uncie ¢ noMoulpro T11P-
ananu3a. HacnenctBeHHble 3a00€BaHUs YeJIOBEKa: TeHHbIE 0OJIC3HH,
0OJIE3HH C HACJIEACTBEHHOM MPEApaCONOKEHHOCTbIO, XPOMOCOMHBIE
Oosiesnu. ComaTHYeCKHEe U TeHEpaTUBHbIC MyTaluu. [IpuHIMIBL
310pOBOTO 00pa3za >KU3HU, JTUArHOCTUKH, MPOMUIAKTUKU U JICUCHUS
reHeTUYeCKuX Oosie3Hel. MeauKko-reHeTuuecKkoe KOHCYJIbTUPOBAHUE.
3HauYCHUE MEIMIIMHCKOM TE€HETUKH B MPEIOTBPAIICHUUA U JICYCHUU
TeHEeTUYECKUX 3a00JI€eBaHUI YEIOBEKa

Cenexknust oprann3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexiuss Kak Hayka M TMPOLECC. 3apOXKICHUE CEIICKUUH U
nomectukanud. Yuenne H.M. BaBuiioBa o neHTpax npoucxXoXAeHUs
U MHOrooOpasus KyJbTYpPHBIX pacTeHHi. LIeHTpbl mpoucxoxaeHus
JOMAIIIHUX XKUBOTHBIX. COpT, MOpoAa, ITaMM

7.2

CoBpeMeHHbIE METOAbl CeNeKIMU. MacCOoBbI M WHIUBUIYaIbHbBIN
OTOOpBI B CEJEKIMU pacTEeHUW U KUBOTHBIX. OIllEHKAa JKCTEphepa.
biu3kopoAcTBeHHOE CKpelllBaHue - WHOpUAWHT. YucTas JUHUS.
CkpeliuBaHue YUCThIX JUHUHN. ['eTrepos3uc, uiaum THOpUAHAs CHIIA.
HepoactBenHoe  ckpemmBanue -  aytopuaudr.  OtaaneHHas
rubpuan3anuss W €€ ycrexu. VICKyCCTBEHHbId MyTareHes W
MOJIyYEHUE TOJMUIUIOUAOB. JIOCTMXKEHUsSI CEJIEKIMA PaCTEHUMN,
KUBOTHBIX 1 MUKPOOPTAaHU3MOB

7.3

buorexHomoruss kak OTpacib NPOU3BOJCTBA. |'€HHAas WH)KEHEpHS.
Otanbl  co3manus  pexkombOunantHod JIHK w  Tpancrennsix
oprann3MoB. Kuerounas wunxeHepusa. Kierounble KyJIbTyphl.
MukpokinoHabHOE  pa3sMHOXKeHue  pacteHnd.  KiioHmpoBanme
BBICOKOIIPOAYKTHUBHBIX CEJIbCKOXO03SIICTBEHHBIX OpPTraHU3MOB.
Okosioruueckue U Atudeckue mnpoodnembl. MO - reHeTuuecku
MOAU(PUIIUPOBAHHBIE OPTAHU3MBbI




[IpoBepsiemble TpeOOBaHUs K pe3yabTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeNbHOM
nporpammsl 11 kiacca.

Kon [IpoBepsiembie MTpeAMETHBIEC PE3YIBTATHl OCBOCHHUSI OCHOBHOM
IIPOBEPAEMOT | 00pa30BaTEIBHOM MPOTPAMMBI CPETHETO 00111ero 00pa30BaHUs
O pe3yJibTaTa

1 CdopMUpOBaHHOCTh 3HAHWN O MECT€ W pOJIM OHWOJOTUU B
CUCTEME HAay4YHOro 3HaHMS  €CTECTBEHHBIX  HayK, B
(GbopMHpPOBAHUK COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHbI
MHpa W HAy4YHOTO MHPOBO33PEHHUS; O BKJIAJE POCCUHCKUX U
3apyOEKHBIX  YUEHBIX-OMOJOTOB B  pa3BUTHE OHOJIOTHUU;
GYHKIMOHATBHOM TPAaMOTHOCTU YEJIOBEKAa I pelIeHUs
KU3HEHHBIX 337124

2 YMeHne pacKpbIBaTh CoiepKaHNuEe OMOIOTHICCKUX TEPMHHOB U
MOHATUHN: BUJ, TOIMYJAIUSA, TCHO(OH, IBOJIONHS, TBKYIITUE
cuibl ((haKTOPBI) HBOITIOIUH, PUCTIOCOOIEHHOCTh OPTaHU3MOB,
BUI000pa30oBaHue, IKOJIOTHYeckue GaKkTophl, YKOCUCTEMA,
IPOYLIEHTHI, KOHCYMEHTBI, PEIYIIEHTHI, IETIH MTUTAHUS,
AKOJIOTHYECKas MupamMua, OMoreoleHos, onocdepa

3 YMeHue wuznaratb OMOJOTUYECKHE TEOPUH (DPBOJIOMOHHAS
teopuss Y. JlapBuHa, CHHTETHYECKas TEOPHUS DBOJIIOIUU),
3aKOHBl M 3aKOHOMEPHOCTH (3apoisiiieBoro cxojacrsa K.M.
bapa, yepenoBaHus rIaBHBIX HANPABICHUN U ITyTEH HBOJIIOLMHU
A.H. CesepioBa, yuenus o Ouochepe B.M. Bepnajackoro),
OMpeaeNsATh TPAHULIBI UX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM

4 YMeHue BiIajeTh METOJAAMM HAYYHOIO MO3HAaHUS B OMOJIOTHH
(HaOmroleHHe W OMNHMCAHME JKUBBIX CHUCTEM, TMPOIECCOB U
ABJICHUN; OpraHuM3alus U MpOBeAeHHE OUOJIOTUYECKOTO
AKCIIEPUMEHTA, BBIJIBUJKCHHE TUIIOTE3bI; BBISIBIICHUE
3aBUCUMOCTH MEXIY MCCIEyeMbIMH BeTMUMHAMU, OObSICHEHHE
NOJIYYEHHBIX  pE3yJIbTATOB,  HCHOJIb30BAHHBIX  HAYYHBIX
NOHATUM, TEOPUM U 3aKOHOB, YMEHHUE JelaTh BBIBOJBI Ha
OCHOBAaHHH MOJYYEHHBIX PE3YIbTaTOB)




YMeHue BBIICIATh CYIICCTBEHHBIC IPU3HAKH  CTPOCHUS
OMoJoTHYECKNX OOBEKTOB: BHJIOB, MOMYJISIUNA, TPOIYICHTOB,
KOHCYMEHTOB, PEIYIIEHTOB, OHOTEOIICHO30B W JKOCHUCTEM;
OCOOEHHOCTH TPOIIECCOB HACJIEICTBEHHOW HW3MEHYHBOCTH,
€CTECTBEHHOTO otOopa, BUJI000pa30BaHMSI,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, JCHCTBUS 3KOJOTHUECKHX
(hakTOpOB Ha OPTraHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA YHEPTUN
B DKOCHUCTEMAaxX, aHTPOMOICHHBIX H3MCHCHHH B SKOCHCTEMax
CBOCH MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXUMHYCCKHIX
IIUKJIOB B Onocdepe

YMeHue IIPpUMCHATb IIOJIYUCHHBIC 3HAHUA I 00BSICHECHUS
OMOJIOTHYECKUX mpoucCcCcoB H HBHCHHﬁ, A1 IIPUHATHA
IMPAKTHYCCKUX peHleHI/Iﬁ B HOBC@IIHGBHOﬁ KHN3HHN B ILICIIIX
oOecrnicueHUss OC30IAaCHOCTH CBOETO 300pOBbA H  310POBbBA
OKPYZKaronux JII-OI[GfI, CO6JIIO,Z[GHI/IH HOPpM I'paMOTHOTI'O
ITIOBCICHUA B OI(py}KaI-OIHeﬁ HpHpOIIHOﬁ cpcac;, IIOHHMMAHHUC
HGO6XOI[I/IMOCTI/I HCIIOJIB30BaHUA I[OCTI/I}KGHHﬁ COBpeMeHHOﬁ
OMoJIOrun AL palfliOHAJIBHOT'O IIPHUPOAOIIOJIb30BaAHUA

YMeHue pemate dJ€MEHTAapHbIE OHOJIOTMYECKHE —3a/ayH,
COCTaBJISITh CXEMbl TNIE€PEHOCAa BEIIECTB M SHEPrUM B
AKOCUCTEMaXx (LIeTH MUTAHUS)

YMeHue BBINONHATH Ja0OpaTOpHbIE U MpaKTHUECKHue paldoThl,
coOJr01aTh MpaBuIiIa npu padoTe ¢ yueOHbIM U Ja00PATOPHBIM
000pyTI0BaHUEM

YMeHHue KpUTHYECKH OIEHWBATh MW  WHTEPHPETUPOBATH
uH(bOpPMAITUI0O OHOJOTUYECKOTO COJIEPKAHUS, BKIIOYAIOILYIO
NICEBJIOHAYYHbIC 3HAHUS W3 PA3IUYHBIX HCTOYHUKOB (CMU,
HAyYHO-TIOMYJISIPHBIC MaTEPHaJIbl); paCCMaTPUBATh TJI0OATBHbBIE
AKOJIOTUYECKHE TPOOIEMBbI COBPEMEHHOCTH, (HDOPMHUPOBATH IO
OTHOIIEHUIO K HUM COOCTBEHHYIO TTO3HUIIUIO
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YMeHne co3gaBaTh COOCTBCHHBIC WTHMCBMEHHBIE M YCTHBIC
cooOmieHusi, 0000mmas OUONOTHYECKYI0 HWH(POPMAIMIO W3
HECKOJIBbKHUX WCTOYHUKOB, rPaMOTHO UCIIOJIb30BaTh
MOHSATUIHBIN anmapaTt OMoJ0Tun




[IpoBepsiembie riteMeHTHI copepkanus (11 kmacc)

Kon

[TpoBepsiemMblii 371€MEHT COAECPIKAHMS

DBOJIIOLIMOHHAS OUOJIOTUS

11

DBOJIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuperenbcTBa ABOJIIOLIUU. [TaneoHTONOrNYECKHE:
NOCJIEN0BATENBHOCTh TOSIBJIICHUS BUIOB B IMaJ€OHTOJIOTMYECKOU
JeTonucH, nepexonnbie ¢opmbl. buoreorpaduyeckue: CXOACTBO U
paznuune ¢ayH u Grop MaTEPUKOB U OCTPOBOB. IMOPHUOIOTUUYECKHUE:
CXOACTBAa M pAa3IU4yUsi SMOPUOHOB pa3HbIX BHUAOB IO3BOHOYHBIX.
CpaBHHTENIPHO-aHATOMUYECKUE:  TOMOJIOTMYHBIE,  aHAJIOTUYHBIE,
PYJIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIpPHO-OMOXUMHYECKHE:
CXOJACTBO  MEXaHM3MOB  HACJEACTBEHHOCTM M  OCHOBHBIX
MeTa0O0JIMYECKUX MYyTEeH y BCEX OPraHU3MOB

1.2

OpomonronHas teopust Y. dapsuna. [Ipeanocbuiku BOZHUKHOBEHHUS
TapBUHU3MA. JIBMOKyIIMe CHJIBI DBOJIONMU BUAOB 1O JlapBUHY
(M30BITOYHOE  pPA3MHOXKEHHE TIPU  OTPAHUYEHHOCTH PECYpPCOB,
HeolpesielieHHass U3MEHYMBOCTb, Oopb0a 3a CyIleCTBOBaHME,
€CTECTBEHHBIN 0TOOD)

1.3

Cuntetnueckass teopuss dBomouun (CTD) ©  OCHOBHBIE €€
nojokeHus. MukpoaBomtonus. [lonmynsinus kKak eauHWLIAa BUJA U
ABOJIIOIUHU

1.4

JBuxymue cwibl ((GakTophl) SBOJIONMM BUJOB B  MPUPOJIE.
MyTalnoHHbIH  TpoIlecC ¥ KOMOWHATHBHAs ~ M3MEHUYMBOCTb.
[TonynsauuroHHble BOJHBI U Apeid TeHoB. M3onsmus u Murpamms.
EctecTBenHsbIit 0TOOp - Hampapistomuil ¢hakTop 3Booruu. Gopmbl

€CTECTBEHHOTO 0TOOpA.

[Ipucnoco06neHHOCTh  OPraHU3MOB KaK  pe3yJbTaT  ABOJIOIHUU.
[Ipumepsl mpucnocoOieHuit 'y opraHu3moB. ApomMopdo3sl U
WIMOa Tall TAIIHH.

Bun u BumooOpazoBanue. Kputepun Buma. OcHOBHbIE (HOPMBI
BUJ1I000pa30oBaHus: Teorpaduueckoe, IKOJIOrHIECKOoe

1.5

MakponsBosntorusi. @opMbl 3BOTIOLUU: PUileTHYECKasl, TUBEPreHTHAs,
KOHBEpreHTHas, mapauiesbaas. HeoOpaTtuMocTh 3BOTIONNN

Bo3HUKHOBEHHE U pa3BUTHE )KU3HU Ha 3eMiie




2.1

JloHaydHbI€ TPEACTABICHHUS O 3apOXKICHMHM JKU3HU. HayuHbie
TUNOTE3bl BO3HUKHOBEHWS JKM3HM Ha 3emje: alOuoreHe3 u
naHcrnepMusi.  XUMHYECKas  DBOJIOLMS.  OKCIEPUMEHTAIBHOE
NOATBEPKACHUE XHMHUYECKOM HBONIOUMHM. HavanpHble 3Tamnbl
ouosiorndyeckoi sBojonuu. I'unoreza PHK-mupa. [lepBoie kiaeTku u
ux 3Boronra. @opMUPOBAHUE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB

2.2

Pa3utne xu3Hu Ha 3emuie 1Mo 3paMm W nepuogaMm. Kartapxeil.
Apxeiickas u mnpotepo3oiickas dpel. Ilaneo3oiickas 3pa u ee
Nepuobl: KEMOPHUICKHUIN, OPAOBUKCKUM, CHUITYPUHCKHUM, TEBOHCKHUU,
KaMEHHOYTOJIbHBINM, MEPMCKUUA. Me3030MCKas 3pa U €€ IEepUObL:
TPUACOBBIM, FOPCKUN, METIOBOM.

KaiiHo3olickass 3pa M €€ Nepuojbl: NaJICOTCHOBBIM, HEOTEHOBBIN,
AHTPOIIOTCHOBBIM. XapaKTEPUCTUKA KIMMaTa W TIEOJOTHYECKUX
npoueccoB. OCHOBHBIE 3Tanbl 3BOJIOIUUA  PACTUTEIBHOTO U
KUBOTHOTO MHpa. ApomMop(]o3bl Yy pacTeHUd U KUBOTHBIX.
[TosiBneHue, paCuUBET U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB

2.3

Cucrema OpPraHM4YeCcKOro MHUpa Kak OTPaKEHUE  DBOJIOLUU.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB

2.4

OBONIOLMSL  4YEJIOBEKA. AHTpPOINOJOTUST Kak Hayka. Pa3Butue
MPEJICTABICHUI O TPOUCXOXKJICHUU 4YeJIOBEKA. MeTOIbl M3y4YeHUS
anTporniorene3a. CxoAcTBa W pa3linuvs YEJIOBEKA W >KUBOTHBIX.
CucreMaTHuecKO€e NOJIOKEHUE YETIOBEKa.

JBwxymue cunbl  (pakrtopsl) aHTpornoreHne3a. HacnmencTBennas
M3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. OOIIecTBeHHBIM 00pa3
KWU3HU, U3TOTOBJICHUE OPYIUN TPYa, MBIIIJICHUE, PEUb

2.5

OCHOBHBIE CTaAUU W BETBH JIBOJIIOLMH YEJIOBEKA: aBCTPAJIOMUTEKH,
YenoBek YMEJIBIH, YenoBek MPAMOXOIALIMNH, YenoBek
HeaHaepTanbCckui, Yenosek pasymubid. Haxonkum wuckomaembix
OCTAHKOB, BpeMs CYLIECTBOBaHHUS, 001aCTh PACIpPOCTPAHEHHS], 00BEM
rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIUS

2.6

YenoBeueckne pachkl. OCHOBHBIE OOJIBIIIME PAaChl: €BPONECOUTHAS
(eBpa3uiickas), HErPO-aBCTPAIOUTHAS (3KBaTopHaIbHAS ),
MOHTOJIOUTHAS (a3maTcko-aMepUKaHCKas ). YepTsl
IPUCIOCOOJICHHOCTH MIPEICTABUTENIEH YETIOBEUECKUX Pac K YCIOBUAM
cyuectBoBanus. EnuncTBo yenoBeueckux pac. Kpuruka pacusma

Opranu3mbl U OKpy>Karolas cpeaa




3.1

DOKoynorusd Kak Hayka. 3aJaud M pa3feibl 3KOJOruu. MeTozsl
SKOJOTMYECKUX HCCIECIOBAHUNA. OKOJOTMYECKOE MHUPOBO33PEHHUE.
Cpenpl oOuTaHUs OpPraHU3MOB: BOJIHas, HA3€MHO-BO3YyIIHAS,
MMOYBEHHAs, BHYyTPUOPTraHU3MEHHAas

3.2

Okonorudeckue  (akrtopsl.  Krnaccudukamuss — 9KOJOTHYECKHX
(akTopoB: abuoThyeckue, OHOTUYECKME U  AHTPOIOTCHHBIE.
JleificTBHE SKOIOTHUECKUX (PAKTOPOB HA OPTraHU3MBI

3.3

AbGuoTtndeckue  (akTOphl:  CBET, TEMIIepaTypa,  BIAXKHOCTD.
®otonepuoauzM. IlpucnocoOneHuss OpraHu3MoB K JCHCTBUIO
abmotnuecknx (HakTopoB. bronorndaeckne puTMbI

3.4

buotnueckue daktopel. Bumbl OHOTHYECKHMX B3aUMOCHCTBUI:
KOHKYPEHITHS, XHUIIHUYECTBO, Mapa3uTHU3M, MYTYaJIU3M,
KOMMEHCalIM3M (HaxJICOHMYECTBO, KBApPTUPAHTCTBO), aMEHCAIU3M,
HeUTpai3M. 3HaueHUE OWOTHMYECKUX  B3aUMOACHCTBUN s
CYILIECTBOBAHMS OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX

3.5

DKOJOTUYECKUE XAPAKTEPUCTUKH NONyJsIuA. OCHOBHBIE TTOKA3ATENN
MOMYJISILIMU: YHUCJIEHHOCTh, IJIOTHOCTh, POKIA€MOCTb, CMEPTHOCT,
NpUpPOCT, MUrpauus. [[MHaAaMHUKa YMCICHHOCTH TMOMYJSALMU U €€
perynsuus

COO6HICCTBa H OKOJIOTHYCCKHUC CUCTCMBI

Coo0miecTBO OpraHu3mMoB - OuonieHo3. CTpyKTyphl OuoOIEeHO3a:
BHUJIOBasA, IMPOCTPAHCTBEHHAs, Tpoduyeckas (nuieBas). Buuabl-
TOMHHAHTEL. CBS3U B OMOLIEHO3€E

4.2

DKOJIOTUUECKHE CUCTeMBI (9KocucTeMsbl). [lonsTre 006 skocucteme u
ouoreonieHoze.  DyHKIMOHATBHBIE  KOMIIOHEHTHI  3KOCHUCTEMBI:
MPOJIYIEHThI, KOHCYMEHTBI, peayleHThl. KpyroBopor BemlecTB U
MOTOK DJHEPrHUM B dKocucTteme. Tpoduueckue (MUIIEBBIE) YPOBHH
skocucTeMbl. [lumeBbie nenu u cetd. (OCHOBHBIE MOKa3aTeNH
DKOCHUCTEMBI: Ouomacca, MPOAYKIUS. IKOJOTUYECKUE MHUPAMUJIBL:
MPOIYKIIUHA, YHUCICHHOCTH, Ounomacchl. (CBOWCTBA JKOCHUCTEM:
YCTOMYMBOCTb, CaMOperyJianus, pazputue. Cykieccus




4.3

[TpupoaHbIe SKOCHUCTEMBI. DKOCHUCTEMBI 03€p M PEK. DKOCHCTEMa
XBOMHOTO WJIM IIHPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE 3KOCHUCTEMBI. ATPOIKOCUCTEMBI. Y POO3KOCHUCTEMBI.
buonornmueckoe © XO3SHUCTBEHHOE 3HAYCHHE arpodKOCHCTEM U
ypOOIKOCUCTEM.

buopasHooOpasue kak  (GaKTOp  YCTOMYMBOCTH  DKOCHCTEM.
CoxpaHeHne OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuyenue B.U. Bepnaiackoro o Owuocdepe. I'panunibl, coctaB u
cTpyktypa Ouocdeprl. JKuBoe BemectBO © e€ro (GyHKIHH.
Ocobennoctu  Ouocepbl  Kak  TIOOANTBHOM  DKOCHUCTEMBI.
Jlunamuyeckoe paBHOBecME€ U oOpaTHasi CBi3b B Ouocdepe.
KpyroBopotbl BemiecTB U OHUOT€OXMMHUYECKHE IMKIBI 3JIEMEHTOB
(yrnepona, azota). 30HaIbHOCTH OMOChepbl. OCHOBHBIE OMOMBI CYIITU

4.5

UenosedectBo B Ouochepe 3eMiii. AHTPONOTEHHbIC U3MEHEHUS B
ouocdepe. ['modanbHbIE YKOTOTUYECKUE TTPOOIIEMBI.

OcHoBa paroHaIBHOTO yIPABICHUS MPUPOIHBIMU PECYpPCaMU U MX
UCIIONIb30BaHue. JlocTHKEHUsT OMOJIOTUH U OXpaHa MPUPOIbI

HEPEYEHDb 3JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA EI'D

1O BUOJIOI'UAN

Kona
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HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

bnonornsa xak HayKa. JKuBBIe cuCTEeMBI 1 UX HU3YUCHUC

CoBpemeHHass OMOJOrMsl — KOMILJIEKCHash Hayka. buosjormueckue Hayku U
u3ydaemble UMH TpoOiembl. DyHIaMeHTalbHBIC, TPUKIATHBIE W ITOMCKOBBIC
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HayeHue OWMOJIOTUM B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUHOM
kaptuabl mupa. [Ipodeccuu, cpsizanHble ¢ Omosiorueil. 3HadyeHUE OWOJOTHUH B
MPaKTUYECKONW JEATEIbHOCTH YeJOBEeKa: MEAMIIMHE, CEelIbCKOM XO34HCTBE,

IMPOMBIIIJICHHOCTH, OXpaHC IMMPHUPOABI

1.2

JXKuBble cuctembl Kak mpeaMer u3ydeHus Ouonoruu. CBOICTBa KUBBIX CHUCTEM:
€IMHCTBO XUMHUYECKOIO COCTaBa, JUCKPETHOCTb U LEIOCTHOCTB, CIOKHOCTb U
YIOPSIIOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCIPOU3BEAEHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHU3allUM >KUBBIX CHUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBbIM,
OpraHu3MEHHBIMH, MOMYJISIUHOHHO-BUA0BOM, 3KOCUCTEMHBIN

(OmoreonieHoTHUeCKUi), OuocdepHsiil. IIporecchl, MPOUCXONANIME B KHUBBIX




cucremax. OCHOBHBIE TpU3HAKU KHUBOro. JKM3HBb Kak (opma CyIIeCTBOBAHUS

MaTepun

1.3

Metoner Ouwonoruveckord Hayku. HaOmoneHue, u3MepeHHE, HKCIEPUMEHT,
cucteMmaruzanusa, wertaaHanus3. IloHsTme o 3aBHCHMONI W HE3aBHCHMOM
nepemenHoi. [InmanupoBanue s3xcnepumenTa. [loctaHoBKa W TIpoBepKa TUIOTES.
HyneBas rumnote3a. Ilonstue BBIOODKM U €€ 1OCTOBEpHOCTh. Pa3bpoc B
Ounonorndecknx AaHHbIX. OIEHKa JOCTOBEPHOCTH IOJTYYCHHBIX PE3YJIbTATOB.
[IpyuunHbl HCKaXEHUSI PE3yJbTATOB AIKCIEpUMEHTa. [IoHSTHE CTaTUCTUYECKOTO

TECTa

2.1

2.2

Knerka xak Ouoigorudyeckas cucTeMa

Knerka — cTpykTypHO-()yHKIIMOHAJIbHAS €IUHHLA >KUBOT0. VICTOpHS OTKPBITHS
kinetku. Pabotel P. I'yka, A. JleBenryka. Knerounass teopus (T. IlIBanH, M.
[Ineiinen, P. Bupxos). OcHOBHBIE IIOJIOKEHUSI COBPEMEHHON KJIETOUHOM TEOpHUH.
MeTo bl MOJIEKYIISIPHON M KJIIETOUHOM OMOJIOTUU: MUKPOCKOIHUS, XpomaTorpadus,
aeKkTpodopes, METOJ MEYEHbIX aTOMOB, muddepeHraIbHOe

HeHTqu)yrI/II)OBaHI/IC, KYJBbTUBUPOBAHUEC KIICTOK

XUMHUUYECKUHN COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaMUKpPO3JIeMEHThl. Bona n
e€ poJib Kak pacTBOPHUTENS, peareHra, y4acThe B CTPYKTYpUPOBAHUU KIIETKH,
TEIUIOperynsauud. MuHepaabHble BEIEeCTBA KIETKH, WX OHOJOTHYecKasl poJib.
Ponb KaTMOHOB ¥ aHMOHOB B KIIETKE.

buonornyeckue monumepsl. benku. AMHHOKHCIOTHBIH COCTaB  OEJIKOB.
Crpykrypsl OenkoBoi Mousekyibl. [lepBuuHas cTpykTypa Oenka, MeNnTHIHAsS
CBA3b. BropuuHas, TpeTu4Has, 4YeTBEpTUYHas CTPYKTYyphl. JleHaTyparus.
CaoiictBa 6enkoB. Knaccudukanus 6enxo. buonornueckue GyHKIum OeKoB.
VYrinesonsl. MoHOcaxapuapl, AMCAXapHUbl, OJUIOCaXapuabl M IOJIHCAXapUIBL.
O6mwmii mimaH CTpoeHus W (PU3MKO-XMMHYECKHE CBOWCTBA  YIJIEBOJOB.
buonoruueckue GyHKIMN yrIeBOJOB.

Jlumuasl. T'unpodunbHo-ruapodoOHbIe cBoiicTBa. Knaccudukanus nmunuaos.
Tpurnuuepunsl, ¢Gochoaunuasl, BOCKH, CTepouabl. buonorumueckue (yHKIUU
nunuaoB. OOIIMe CBOKWCTBA OMOJIOTHUYECKIMX MEMOpPAaH — TeKY4eCTh, CIIOCOOHOCTH
K CaMO3aMbIKaHUIO, TOJIYITPOHULIAEMOCTb.

Hyxneunnosbie kucnorsl. JIHK u PHK. CrpoeHne HyKIEHMHOBBIX KHCIOT.
Hyxneoruasl. [Ipunuun kommnementapHoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cniupanb. Mectonaxoxaenune u ouonorndeckue ¢pynknun JTHK.
Buae PHK. @yaxunu PHK B knetke.

Crpoenne wmomnekynsl AT®. Makposprudyeckue cBsizu B Moisiekyne ATO.
buonornueckue ¢pynkunu AT®. BoccraHoBneHHbIE TEPEHOCUHKH, UX (YHKIIMU B

kietke. CekBennporanue JIHK.




CrpykrypHass Ouoyiorus: OMOXUMHUYECKHE W OHOPU3NYECKUE WCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYPhI OMOMOJIEKYJT

2.3

Tunsl  KiIETOK: dyKapuoTHYecKass M Ipokapuoruyeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHMUs KIETKH.

CtpoeHue mpoKapuoOTHYECKOW KieTku. KieTouHas cTeHka OakTtepuil M apxeil.
OcoOeHHOCTH CTpOeHUs TeTepoTpoPHON M aBTOTPOPHONU MPOKAPUOTHUECKUX
KJIETOK. MecTO U poJib MPOKApUOT B OMOLIEHO3aX.

Crpoenne u (pyHKIIMOHMpPOBAHHE SYKAPHUOTHYECKOW KieTku. [lmasmarmueckas
MeMOpaHa (ruiazmanemma). CTpykTypa miia3Matudeckoid meMmOpanbl. TpaHncropt
BEUIECTB uepe3 IUIa3MaTUYeCKyr0 MeMOpaHy: maccuBHbIM  (quddysus,
obneruénnass muddy3us), aKTUBHBIA (NEPBUYHBI M BTOPUYHBIA aKTUBHBIN
tpaHcnopt). Ilomynponunaemocts MeMOpanbl. Pabora HaTpuii-KaaueBoro
Hacoca. DHIOIMTO3: MUHOLUTO3, (haronuTo3. Dk30muTo3. KilerouHas creHka.
Ctpykrypa U GYHKIUU KIETOYHON CTEHKH PACTeHHI, IpuOOB.

Huronnaszma. I[lurozons. Llutockener. JIBumxkenue uurToruiazMbel. OpraHouIbI
kietkd. OpHOMeMOpaHHBIE OpPraHOWIbl KIETKU: SHAOIUIa3MaTHYeCKas CeTh
(BIIC), anmapat ['onabmku, TU30COMBI, UX CTpOCHHE U (QYHKIHMH. B3anmocBs3b
O0JIHOMEMOpaHHBIX OpPraHOMIOB KJIETKH. CTpoeHue IpaHyJspHOTO PETUKYIyMa.
Cunre3 pactBopuMbIX OenkoB. CuHHTE3 KIETOYHBIX MemOpaH. ['manmkuit
(arpaHynspHBIA) SHAOIUIA3MaTHYeCKUM peTukyiayM. CekpeTopHas (QyHKUUS
annapara ['onpmxu. TpaHcmopT BemecTB B KIETKE. Bakyonu pacTUTEIbHBIX
kietok. Kierounsiii cok. Typrop.

[TonryaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHIPUH, TUIACTUIBL.

Crpoenre n (yHKIMM MUTOXOHApPUN M miacTufl. llepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TIACTUIBl  (POTOCHHTE3UPYIOUIUX  IYKApHOT.  XJIOPOIUIACTHI,
XPOMOIUTACTHI, TIEUKOTUIACTHI BBICIIINX PACTCHUM.

HememOpannbie opranoujsl kiaetku CrpoeHne U (QYHKIMH HeMeMOpaHHBIX
OpPraHouJIoB KJIETKH. PubGocombl. MukpoduiaameHTsl. MpllieyHble  KIETKU.
Mukpotpybouku. Knerounsiii nentp. CTpoeHHe U ABWXKEHUE KIYTUKOB U
pecHruek. MUKpoTpyOOUKH IUTOIIIa3MBbl. [{eHTprob.

Anpo. Obonouka sipa, XpOMAaTUH, KapuOIIa3Ma, SIPBIIIKHA, UX CTPOEHUE U
¢bynkuuu. SnepHbiii OenkoBbIE MaTpukc. IIpocTpaHCTBEHHOE pPACHOJIOXKEHHE
XpOMOCOM B MHTep(]a3HOM sisipe. benku xpomaTuHa — TUCTOHBI.

Knerounsie BrmoueHus. CpaBHUTENbHas XapaKTEpUCTHUKA KIETOK JYKapUOT

(pacTUTenbHOM, YKUBOTHOU, TPUOHOIN)

2.4

AccUMUIISIIAS. ¥ TAUCCUMMJISIIASL — JIBE CTOPOHBI MeTabonm3ma. Tumsl oOMeHa
BEILIECTB: aBTOTPO(HBIM W TeTepOTpOdHBINA. YuacTue KHCIopoaa B OOMEHHBIX

mporeccax. JHepreTuyeckoe obecrieueHune KieTku: mpeBpameHne ATD B




OoOMeHHBbIX Tmporeccax. DepMEHTAaTUBHBIA XapaKTep peakiuil KJIETOYHOTO
Meraboinmu3ma. DepMEeHTHI, UX CTPOEHHE, CBOMCTBA W MEXaHU3M JCUCTBUS.
Kodepmentsl. Otanuus GpepMEHTOB OT HEOPraHMYECKUX KaTaiau3aTopoB. beiku-
aKTUBATOPbl U OENKU-UHTHOUTOpHL. 3aBUCUMOCTb CKOPOCTHU (PepMEHTATHUBHBIX
peaKIuii OT Pa3INYHbIX PaKTOPOB.

IlepBuuHBIi CHUHTE3 OpraHMYecKUX BemecrB B kieTke. PDorocunre3. Poib
XJIOpoIuiacToB B mporecce Qorocunre3a. CBeroBas U TeMHOBas (asbl.
[IponykTuBHOCTH (QoTOCHHTE3a. BnusHue paznuyHbIX (AKTOPOB HA CKOPOCTh
¢dorocunTesa. 3HaueHune HOTOCHHTE3A.

XemocuHTe3. PazHooOpa3ue opraHnu3MOB-XEMOCHUHTETHKOB: HUTPUPHUIUPYIOLIHE
OakTepuu, >Kene300aKTepuH, cepoOaKTepuu, BOAOPOIHBIE OakTepuu. 3HAuUCHUE
XE€MOCHHTE3A.

AnaspoOHble opranuzMbel. Bumel Opokenus. IlpomykTsl OposkeHusSs W UX
HCIOJIb30BAHNUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPIaHU3MBbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENH OOJIe3HEH.

AdpoOHBIE OpraHu3Mbl. DTambl SHEpreTudeckoro odmeHa. [loaAroroBUTENbHBIN
stan. ['ukonus3 — 6ecKucIopoaHOe pacuIeIIEHUE TII0KO3bI.

buonornueckoe okucCieHWE, WIM KIETOYHOE JbIXxaHHe. Poiab MUTOXOHIpUN B
npoleccax OMOJIOTUYECKOTO OKHCIJICHHUS. [uknnyeckue peaKLuH.
OxucnurensHoe ¢ochopunuposanue. [IpenmyiiecTsa a3poOHOro MyTH OOMeEHa

BELIECTB Nepes aHadpoOHBIM. D(PPEKTUBHOCTD IHEPTETHUECKOr0 0OMEHa

Peakuuu MatpuyHoro cuHte3a. [IpuHIMI KOMIUIEMEHTApHOCTH B peaKLUAX
MaTpUYHOTO cHHTe3a. Peanusanus HacneacTBeHHON nHpopMmanuu. [ eHeTnueckuit
KoJ, ero cpoiictBa. TpaHckpunuusa — marpuusbii cuHre3 PHK. Ilpuniune
TPAHCKPUIILIUUA: KOMIIJIEMEHTAPHOCTh, aHTUIAPAJIENbHOCTh, ACUMMETPUYHOCTD.
Tpancnsiius u e€ sranbl. Yuactue TpancnopTtHbix PHK B GuocunTese Oernxa.
VYcnousi 6mocunTeza Oenka. KomupoBanue ammHOKHCIOT. Ponbs pubocom B

onocuHrese OelKa.

o Opranuzanys reHomMa y IpoKapuoT U 3yKapuoT. Perymismus akTUBHOCTH F'€HOB y
npokapuot. ['mnote3a onepona (P. XKakob, XK. Mano). Perynsuusi oOMEHHBIX
IIPOLIECCOB B KieTKe. KileTouHbIil roMeocTas.

Bupycsl — HekieTrouHbsle (OpPMBI KU3HM U OOJMUraTHble mapasutbl. CTpoeHHe

MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHOQaros.

BupycHrple 3a0oneBaHus 4elioBeKa, KMBOTHBIX, pacteHmit. CIIN/], COVID-19,

COLIMaJIbHBIE U MEIULIMHCKHE TPOOIIEMbI

Knerounsnii mmkn, ero mepuonbl W perymsius. HWHrepdaza u  MuUTO3.
2.6 Oco0eHHOCTH TPOIIECCOB, MpOoTeKaIuX B uHTepdase. [loaroroBka KiIeTku K

nenenuto. [IpecunreTmyeckuid  (MOCTMUTOTHYECKHUM), CHUHTETHYECKUH U




3.1

MOCTCUHTETUYECKUH (MIPEeMUTOTUYECKUIA) TIEPHOABI HHTEP(]A3HI.

Marpuunsiii  cunte3 JIHK — permmkauus. Ilpunounsr permukanun  JIHK:
KOMIUIEMEHTAPHOCTb, IOJIYKOHCEPBATUBHBIM CHHTE3, AHTHUIAPATUIEIBHOCTb.
Mexanusm perummkanuu JJHK. Xpomocomel. Ctpoenue xpomocoMm. Tenomepsl u
TenoMepaza. XPOMOCOMHBIA HAOOp KIETKH — KapUOTUIl. JIUIIOWIHBIA U
TaljIOuAHBIA  HAOOpBl XpoMocoM. l'omomoruynele xpomocoMmbl. IlojoBbie
XPOMOCOMBI.

JHenenne kierku — muto3. CTaguu MHUTO3a U IPOUCXOMSIINE B HUX IMPOLIECCHI.
Tunel muto3a. KapuoknHe3 M LUTOKHMHE3. bHonormyeckoe 3Ha4Y€HHE MMTO3a.
Perynsanus mutotndeckoro nukia kiaetku. Ilporpammupyemas kierounasi ruoenb
— amnomnTo3.

CDYHKI_II/IOHaJ'ILHaH I'CHOMHKA
OpraHI/IBM KaK OMOJIOTHYECKAsl CHCTEMA

OnHOKIIETOUHBIE, KOJIOHHAJIbHBIE, MHOT'OKJIETOYHbIE OpraHU3MBbI U
MHOT'OTKaHEBbIE OpPraHU3MBI.

@opMbl pa3sMHOKEHHUS OPraHU3MOB: Oecrojioe (BKJIIOYash BEreTaTHBHOE) U
nojoBoe. Buapl  Oecrnosioro  pasMHOXKEHHUS:  [TOYKOBaHHWE,  CIOPYJIALMS,
¢bparmMeHTanys, KIOHUPOBAHHE.

[TonoBoe pasmuosxenue. [lonoBeie kneTku, wim rametsl. Meio3. Ctaauu meio3sa.
[ToBenenue xpomocoM B Meno3e. Kpoccunrosep. buonorndeckuii cMbIca Meo3a
U TI0JIOBOTO ITpouecca. Melo3 ¥ €ro MeCTO B JKU3HEHHOM IUKJIE OPTaHU3MOB.
[Ipen3aponpimieBoe paszButHe. l'ameroreHes y >KMBOTHBIX. [I0J0OBBIE JKene3bl.
OOpazoBaHue U pa3BUTHE TMOJIOBBIX KiIeTOK. CriepMaToreHe3 M OOTEHE3.
Crpoenne monoBbIX KiIeTOK. OIIONOTBOpEHHE U AMOPUOHATIBHOE pPa3BUTHE
KHUBOTHBIX. CITIOCOOBI OINIOIOTBOPEHUS: HAPYXKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHToreHes). Craauum 3MOpHOreHesa
KHUBOTHBIX (Ha mpumepe nsarymku). Ipodnenne. Tumbl gpodnenns. OcobeHHOCTH
NpoOJieHrs MJIEKONUTAIONIMX. 3apObIIIEBbIE JIUCTKU (racTpylisiuus). 3akiajaka
OpraHoB M TKaHEH U3 3apOJBIIIEBBIX JIMCTKOB. B3anMHOe BiusHHE wvacTel
Pa3BHBAIOLIETOCS 3apofblia (IMOpUOHAIBHAS WHAYKIHMSA). 3akiajka IUlaHa
CTPOEHHUSI KMBOTHOTO KakK pe3yJbTaT HEepapXWUeCKHUX B3aHMMOJAEUCTBUI T'EHOB.
Brmusaue Ha SMOpHMOHANIBHOE PAa3BUTHE PA3MYHBIX (HAKTOPOB OKPYKAIOIIEH
Cpenbl.

Poct u pazBurtue xuBoTHbIX. [locTamMOpuonanbHbIil nepuoa. [Ipsmoe n Henpsimoe
pasButHe. Pas3Butue ¢ Meramopdo3oM y O€CHO3BOHOUYHBIX M IO3BOHOYHBIX
KUBOTHBIX. bHOJOrMYeckoe 3HAY€HUE NPAMOrO M HENPSMOIO Pa3BUTHS, HX
pacnpocTpaHeHue B Inpupoze. Tumbl pocta XUBOTHBIX. DAKTOPHI PETYISILIMU

pocTa KMBOTHBIX M denoBeka. CTaguu NOCTIMOPUOHAIBHOTO pa3BUTHS Yy




KUBOTHBIX U 4esloBeKa. [leprnonbl oHTOreHe3a 4enoBeKa.

Pasmuoxenue wu pasButue pacrenmii. ['amerodpur u cnopodur. Meiio3 B
KU3HEHHOM LMKJIe pacTteHuid. OOpa3zoBaHue cHop B Iporecce Meiio3a.
I'ametorenes y pacteHuid. OIUIOZOTBOPEHHE U pa3BUTHE PACTHTEIbHBIX
OpraHu3MoB. J[BOMHOE OIIOJOTBOPEHME Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue U

Pa3BUTHUC CCMCHU. MexaHu3MbI PEryjidanunuu OHTOICHE3a y paCTeHI/Iﬁ U ) KUBOTHBIX

3.2

Ucropust craHOBieHHST UM pa3BUTUS TEHETUKHM Kak Hayku. OCHOBHbIE
FEHETUYECKHUE TOHATHS W CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJUJIEIbHBIE
TEHbI, AJIbTEPHATUBHbIC MPU3HAKH, JOMHUHAHTHBIN M PEUECCUBHBIA MPHU3HAK,
TOMO3HUIOTa, TETEePO3UTroTa, YKHCTas JIMHUS, THOPUIbLI, TEHOTHII, (HEHOTHII.
OcHOBHBIE =~ METONBI TCHETUKH: T'HOPUIOJIOTHYCCKHNA,  ITMTOJIOTHYCCKHA,

MOJIEKYJIIPHO-TEHETUYECKUI

3.3

3.4

Monorubpunnoe ckpemuBanue. [lepBoiit 3akoH MeHens — 3aK0H eTnHo00pa3us
ruOpuoB mepBoro rmnokojeHus. IlpaBuio nomuHupoBaHus. Bropoil 3akoH
Menpens — 3aKOH paculelUIeHUs NpU3HAKoB. LluTonorudeckue OCHOBBI
MOHOTHOPHUAHOTO CKpeInBaHus. [ MImoTes3a 4iucTOTh ramer.

AHanusupyromee ckpemuBaHue. [IpoMexyTO4yHBIM XapakTep HaciaeqOBaHUS.
Paciuennenue npu3HaKkoB U HEITOJIHOM JOMUHUPOBAHUHU.

JurnbpunHoe ckpemmBanue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacleOBaHWsl ~ TNpU3HAaKoB.  lluTonormueckue  OCHOBBI  JUTHOPUAHOIO
CKpELIUBaHUS.

CueruienHoe HacienoBaHue mnpusHakoB. Pabotsl T. Moprana. CuemnsenHoe
HACJIEJA0BAHUE TI'€HOB, HAPYIICHHUE CLEIUICHH MeXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpENENeHUs Moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M reTeporaMeTHbI mon. I'eHerndeckas
CTPYKTypa IIOJIOBBIX XpoMmMocoM. HacienoBaHue IpU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrtema. [lneioTponusi — MHOKECTBEHHOE JEHCTBUE
resa. MHOXECTBEHHBIM aiuleu3M. B3auMonelcTBue HEaUIEIbHBIX TI'EHOB.

KommnemenrapHocts. Onucras. [lonumepus

BzaumoneiicTBue renotuna u cpensl npu GopmupoBanuu peHotuna. I3aMeHuYMBOCTb
npu3HakoB. KauecTBeHHbIE M KOJIMYECTBEHHBIE MPU3HAKU. Buabl M3MEHUMBOCTHU:
HEHACJICACTBEHHAS U HACIICICTBEHHAS.

MomudukanonHas ~ U3MEHYMBOCTh.  Pomb  cpensl B (pOpPMHPOBAHUHU
MoAM(UKAMOHHOM n3MeHunBocT. HopMa peakuuy npu3Haka. BapuamoHHbIi psg
u BapuanmonHas kpuBas (B. HWoranncen). CpoiictBa MOAM(HUKAIIMOHHON

N3MCHYUBOCTH.




I'enoTunmueckas n3MeHYUBOCTL. CBOMCTBA I'€HOTUIIMYECKON M3MEHUYMBOCTUA. BUIBI
TeHOTUITMYECKON M3MEHUMBOCTU: KOMOMHATHBHAS, MyTallMOHHASI.

KomOuHaTtuBHAsT W3MEHUMBOCTh. MeHo3 © TIOJIOBOM TIpOIlecC — OCHOBA
KOMOMHATHUBHOH M3MEHYUBOCTU. POIh KOMOMHATHBHON M3MEHUYHMBOCTH B CO3JaHUU
TeHETHYECKOT0 Pa3HO00pasus B Mpe/eiax OAHOTo BU/IA.

MyranonHas U3MEHYMBOCTh. BHJibl MyTaluii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CroHTaHHble W HWHAYUHMPOBAHHbIC MYyTalluu. SiepHbIE M LUTOIJIA3MATUYECKUE
MyTaru. COMaTHYECKUE U TI0JIOBbIE MyTalMK. [ [puyrHbl BOBHUKHOBEHHWS MYyTallHiA.
MytareHsl ¥ HMX BIMSHHE HA OpraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO
mporiecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HacliecTBeHHOU n3MenunBoctu (H.U.

BaBI/IJ'IOB). BHCHI[epHaSI HU3MCHYHUBOCTb N HACJICACTBCHHOCTD

3.5

Kapuotun uyenoBeka. MexayHapoaHasi IporpaMmMa MCCIEAOBAaHUS T'€HOMA
yesnoBeka. MeTonbl  M3y4yeHUs TEHETUKM  4YeJIOBEeKAa: T'€HEaJIOrM4eCcKHid,
OIM3HELIOBBINH, IMTOINeHETHYCCKHI, NOMYJISAUOHHO-CTAaTUCTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKHIA. CoBpeMeHHOE onpeAcseHue TCHOTHIIA;
MOJTHOT€HOMHOE CEKBEHUPOBAHKUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE€ C IMOMOIIBIO
[111P-anamu3a. HacnencrBeHHble  3a00jeBaHMS  4ejoBeKa. | e€HHBIE U
XPOMOCOMHBIE 0011€3HU YEJI0BEKa. bonesnn c HACJIeICTBEHHOU
MPEIPaCTOI0KEHHOCThI0. 3HaUYCHHE MEAUIIMHCKOM TeHETUKU B TMPEIOTBpAICHUN

1 JICUCHHH I'eHEeTHYCSCKHX 3a00eBanuii yeioBeka. CTBOJIOBBIE KIETKU

3.6

JloMecTukalus U CeNeKIus. 3apoxkKaeHne CeNIeKIMU U fomectukarmu. Yaenue H.U.
BaBuioBa o 1eHTpax MPOUCXOKACHUS U MHOT000pasusl KyJIbTYPHBIX PACTEHUIA.
Ponb cenexkimu B co3gaHuy COPTOB pacTEHUI U MOPOJT KHUBOTHBIX. CopT, Mopoaa,
mTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B HacjenCcTBeHHOW u3MeHuynBocTd H.U.
BaswuiioBa, ero 3naueHue st CENEKIMOHHON paOOTHI.

Metoapl  ceneKIMOHHOW palboThl. VcKycCTBEHHBIM OTOOp: MacCOBBIM H
WHIUBUAYAIbHBIH.  DTambl ~ KOMOWHAIMOHHOW — cenmekuuu.  McmbiTaHue
MPOU3BOIUTENCH TO TOTOMCTBY. OTOOp MO TEHOTHUITY C TOMOIIBIO OIEHKH
(dbeHoTHIa MOTOMCTBA M OTOOP 10 T€HOTHUITY ¢ IoMolkio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/| CEJIEKIITMOHHOM paboThl. PannanmoHHbIi 1
XUMHYECKH MyTareHe3 Kak WCTOYHUK MYTaluid Yy KyJIbTYypHBIX (QopM
opranu3MoB. lcrnonb3oBaHME TEHOMHOIO pEJAKTUPOBAHUS M METOJOB
pexkomOuHanTHBIX JIHK 11 momy4yeHust nCXoMHOTO MaTepuaia Jjisl CEeKITNH.
[Nonmyuenne mnomummonnoB. BuyTpuBHmoBas rubpuausaius. bIu3kopoacTBeHHOE
CKpeIMBaHUe, WM WHOpuAWMHT. HepoJcTBEeHHOE CKpelMBaHWE, WM ayTOPUIUHT.
I'ereposuc u ero mpuuunbl. Mcnonb3oBaHue rereposuca B cenekimu. OtaanéHHas
ruOpuam3ais. [lpeogonenne Oecrutomusi MEXBUIOBBIX THOpHUIOB. JlocTikeHus

CCIICKIIMH paCTeHI/Iﬁ U XXMBOTHBIX




3.7

OOBEKTHI, UCMIONB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIC U TKAHEBBIE KYIBTYPHI,
MHUKPOOPTaHU3MBI, HMX  XapaKTepPUCTHKA. TpajuIMOHHAs  OHOTEXHOJIOTHSL:
xjieboneueHre,  MOJlydeHHE  KUCIOMOJIOYHBIX  TMPOAYKTOB,  BUHOZEIHE.
Muxkpobuonornueckuid cuHTe3. OOBEKTHI MHUKPOOMOJIOTHYECKHX TEXHOJIOTHH.
IIpousBoncTBO  O€nka,  aMUHOKHMCIOT M BUTaMHMHOB.  VIcKycCTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SHLEKICTOK M KIOHUPOBAaHUE >KUBOTHBIX.
Merton TpaHCIUTaHTaUUU SAEp KIETOK.

XpoMOCOMHass M Te€HHas WHKeHepusa. VICKyCCTBEHHBI CHHTE3 TIe€Ha |
KoHCTpyupoBaHue pexkomOunantHeix JIHK. JlocTmkeHus © TEpCHEKTHUBBI
XpOMOCOMHOM ¥ T€HHOW MH)XEHepuH. MenuuuHckue OHOTEXHOJIOTHH.

Hcnonb30BaHue CTBOJIOBBIX KIETOK

Cucrema n MHOI‘OO6paSI/Ie OpPraHu4cCKoOro Mupa

4.1

buonornueckoe  pasHooOpazue  opranu3moB.  CoBpeMeHHas  cucTeMa
opranudeckoro wmwupa. IlpuHnmnel knaccupukanuu opraHu3smMoB. OCHOBHBIE
CUCTCMATUYCCKUC I'PYIIIIbI OPTraHHU3MOB.

Ocobennoct CTPOCHUA M KUBHCACATCIbHOCTU OJHOKJICTOYHBIX OPraHU3MOB.
bakrepun, apxeu, OZHOKIETOUYHBIC I'PUOBI, OJHOKIETOUYHBIC BOJIOPOCIH, APYrHe
npoTucThl. KosloHnanabHble oprann3Mbl. [IBIH)KeHUE OHOKIETOUHBIX OPraHU3MOB:
amMEOouHOE, KT'YTUKOBOE, PECHUYHOE. 3alUTa Yy OJHOKJIETOYHBIX OpraHU3MOB.

PaSI[pa)KI/IMOCTI) Y OJHOKJICTOYHBIX OPraHU3MOB. Takcucer

4.2

4.3

MHoOrokJjieToYHbIE pacTeHUs. B3auMOCBA3b YaCTE MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, oprabl ¥ CUCTEMBbI OPraHOB MHOTOKJIETOYHOTrO opranusma. OpraHuszm
Kak enuHoe uenoe. TkaHu pacreHuid. TUIBl  pacTUTENBHBIX  TKaHEM:
oOpa3oBaTenpHasi, TMOKPOBHAs, TMPOBOJMAIIAS, OCHOBHAas, MeEXaHHUYECKasl.

OcobeHHocTu CTpoeHUs, PYHKIMN U pacloyiOKeHNs TKaHEeH B OpraHax pacTeHUI

BererarnBHble 1 TeHepaTHBHBIE OpraHbl pacTeHnd. @YHKIMN OPraHOB M CHUCTEM
opranoB. Kapkac pactenuil. J[BUKeHHE MHOTOKJIETOYHBIX PACTEHUIN: TPONIU3MBI U
Hactuu. llormomeHue BOABI, YIVIEKUCIOTO ra3a M MUHEpAJbHBIX BELIECTB
pacrenusimu. Jlpixanue pacreHuil. Auddysus razoB yepes3 MOBEpPXHOCTh KIETKH.
TpancnopTHble cHcTeMBl pacTeHUd. BeineneHne y pacteHuid. 3amura y
MHOT'OKJIETOYHBIX pacTteHnid. Kyrukyna. CpencrBa ImacCMBHOW M XMMHUYECKOMN
3aIUThl. OUTOHLUIBL.

PasgpaxxuMocTs M peryisinus y OpraHusmMoB. PasgpakuMocTbs M peryisuus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocTtoBrie BCIIECTBA U UX 3HAYCHUC

4.5

MHoOrokiaeToudple JKHUBOTHBIE. B3aumMocBsA3b, 4YacTelli  MHOT'OKJIETOYHOT'O
opranu3ma. TKaHW, OpraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeocta3. TkaHU )KMBOTHBIX M 4e€JIOBEKa. THUIIbI

JKUBOTHBIX TKaHEH: OIUTCIIHNATIbHAA, COCAWHUTCIIbHASA, MbIIICUYHAA, HCPBHAA.




OcobeHHocTn cTpoeHUs, (YHKIMA M pacloJIOKEHHs TKaHeH B opraHax

JKHUBOTHBIX U YCIIOBCKA

4.6

5.1

Oprasbl U CUCTEMbl OPraHOB KXUBOTHBIX. DYHKIMK OPraHOB M CUCTEM OPTaHOB.
Omnopa Tena opranu3moB. CKelleTbl OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIli U BHyTpeHHUU ckeneT. CTpOCHHE U THUIIbl COCTUHEHUS
KOCTEH.

JIBH>KEHME MHOTOKJIETOYHBIX JKMBOTHBIX. Iluranue xuBOTHBIX. IluTanue
MMO3BOHOYHBIX XKMBOTHBIX. [[pixanue »uBoTHBIX. KoxHoe npixanue. XKabepHoe u
JIErOYHOE JIbIXaHUeE.

JIpIXaHW€e I03BOHOYHBIX >KMBOTHBIX. OBOJIOLMOHHOE YCJIOKHEHHUE CTPOCHHS
JIETKUX TMO3BOHOYHBIX XKMBOTHBIX. JlpIXaTejibHAasi CUCTEMa 4YeloBeKa. MexaHusm
BEHTWJIALIMK JIETKUX Yy NTUIl W MICKOMUTAIONIMX. TpaHCHIOPT BEUIECTB Y
opranu3moB. TpaHcHOpT BeUIECTB Yy XMBOTHbIX. KpoBeHOcHas cuctema u eé
opranbl.  KpoBeHocHas  cucremMa  TMO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpANICHHsI. DBOJIOIMOHHBIC  YCIOXKHEHUS CTPOSHUS KPOBEHOCHOM
CUCTEMBbI O3BOHOYHBIX >KMBOTHBIX. BplneneHue y opranu3moB. Beigenenue y
#KUBOTHBIX. CoKpaTtutenbHble Bakyosnn. Opransl BelieiaeHus. CBs3b MOJOCTH TEa
C KPOBEHOCHOM W BBIICIUTEIBHON cUcTeMaMu. BbiieneHne y M03BOHOYHBIX
KUBOTHBIX. 3alUTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [lOKpoBBI U UX
MIPOU3BOIHBIE.

PazgpaxkuMocTs 1 perynsuus y opraHu3mMoB. Pa3apa)kuMoCcTh y OJHOKJIETOYHBIX
opranu3MoB. Takcucel. Pa3zgpaXxuMoCTh W pPEryasiiisl Y MHOTOKJIETOYHBIX
pactenuii. PocToBbI€ BelleCTBA U UX 3HAYEHUE.

HepBHas cucrema u pediekTopHas peryisius Y MHOTOKJIETOUHBIX KHBOTHBIX.
HepBHas cuctema u e€ otzensl. DBOIOUUOHHOE YCI0KHEHUE CTPOCHHSI HEPBHOM
CUCTEMBI Y )KUBOTHBIX.

Pa3pabotka anroputmMoB u mnporpamm i 3(PQGEKTUBHON (PYHKIMOHAIBHON
aHHOTAIUU TF€HOMOB, TPAHCKPUIITOMOB, MIPOTEOMOB, MeTaboIOMOB

MHUKPOOPTaHNU3MOB, paCTCHHf/'I, JKHMBOTHBIX W YCJIOBCKA
OpFaHI/ISM YCJIOBCKA U €ro 310POBLC

Oprassbl 1 CUCTEMBI OPTaHOB uyenoBeKa. OTAebl TOJIOBHOTO MO3ra O3BOHOYHBIX
KUBOTHBIX. Pednexc u pednexropHas ngyra. besycrnoBHble U yCIOBHBIE
pednexcel. ['ymopanbHas peryssiiuss ¥ SHIOKPHUHHAs CHCTEMa XHUBOTHBIX U
yenoBeKa. JKene3bl SHAOKPUHHOM CUCTEMBI U MX TOPMOHBI. /[eficTBE TOPMOHOB.
B3auMocBs3p HEpBHON W HHIOKpUHHOW cucTeM. [wumoramamo-runodusapHas

cuctema. Pedrnekc u pednexkropHas ayra. besycioBHbIe 1 yCIOBHBIC pedIeKChI

5.2

3ammra opranusma ot Ooje3Hei. IMMyHHasi cuctema yenoBeka. KiaeTouHslld u

TYMOPaJIbHBIA HMMMYHHTET. BpoXAEHHBIN, NpuOOpeTEHHBIN CcrenupuIecKuii




uMMyHHTET. Teopusi  KJIOHAJIBHO-CENEeKTUBHOrO uMMyHutera (IL.Opnux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHI OpraHu3sMoB. Poib

BpO)KI[éHHOl"O HMMYHHUTCTA B pa3BUTHU CUCTCMHBIX 3a00J1eBaHUH

5.3

KpoBeHocHast cucrema u €€ opransl. Cepale, KpOBEHOCHBIE COCYAbl U KpPOBb.

Kpyru xpoBoobpaienus. Pabora cepaiia u e€ perynsuus

5.4

5.5

Hpixanue yenoseka. Auddys3us razoB uepe3 MoBEpXHOCTh KIETKHU. [lpixaTenpHas
cucrtema 4enoBeka. JIpixaTenbHas MOBEPXHOCTh. Perynsiuus  JbIXaHUS.

JlpIxaTenbHbie 00bEMBI
[IumeBapurensHas cucrema uenoBeka. OTIenbl NHILIEBAPUTEIBHOIO TpPaKTa.
[IumeBapuTenbHble  Kene3bl.  BHYTPUIIONOCTHOE W BHYTPHUKIETOYHOE

MUIIEBAPEHUE

5.6

5.7

6.1

[TokpoBsl W wux mnpomsBoanblie. Opranel BoiaeneHus. [louku. CrpoeHue u
¢dbynkunonupoBanue Hedpona. OUIBTpaIMs, CEKpEIHsi 1 00paTHOE BCACHIBAaHHE

KaK MCXaHU3MbI pa6OTBI OpraHOB BBIJACJICHUA. O6p330BaHI/IC MOYH Yy YCJIOBCKa

HBI/I)KGHI/IC YyeJloBeKa: MbIieyHast cucreMa. CKeJleTHBIC MBIIINBI U HUX pa60Ta.

CTpOCHI/Ie X THUIIBI COCAMHCHU A KOCTEeH
TeOpI/I}I ABOJIIOLMHU. Pa3BuTHE )KM3HU Ha 3emite

OpomonmonHass  Teopuss Y. JlapBuna. IIpenmocbuiku  BO3HUKHOBEHMS
napBuHu3Ma. JKu3Hp 1 Hay4dHas nearenbHocTs Y. JlapBuHa.

JIBmokymye cuiibl 3Bodonuu BUaoB no Y. JlapBuHy (BbICOKasi HMHTEHCHBHOCTh
pa3sMHOXEHHsT OpraHM3MOB, HAcJeJICTBEHHAas M3MEHYMBOCTb, Ooppba 3a
CYILIECTBOBaHME, €CTECTBEHHBIH U HCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunrernyeckoil teopun 3Bomtonuu (CTDI). HeittpanbHas Teopus
sBomtonud. COBpeMEHHasi SBOJIIOIIMOHHAST OUOIOTHS. 3HAYEHHE DBOJIOIMOHHON

TCOpHUH B (I)OpMI/IpOBaHI/II/I CCTCCTBGHHO-HayQHOﬁ KapTUHBI MHUpa

6.2

[Momynsimust kak »neMeHTapHas enuHuua 3Bomonud. COBpeMEHHBIE METOJbI
OLIEHKH TEHETUYECKOro pa3sHooOpa3ust M CTPYKTYpbl mnomyisuuil. M3meHenue
reHoQoHa MOMYJSAIUH KaK 3JIEMEHTapHOE 3BOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHeTuyeckoro pasHosecus Jxx. Xapau, B. BaiinGepra.

DOneMeHTapHble (AKTOPHI  (IBIIKYIIUE CHUJIBI) DBOJIONWUA. MyTallMOHHBII
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /[lpeiidp reHoB — ciyuaiiHble
HEHalpaBJIeHHblE HW3MEHEHMs 4YacToT ajlened B momymsauusax. Oddekr
OCHOBATEJIS. Murpanumu. N3omanus MOMYJISALNN: reorpaduyeckas
(mpocTpaHCcTBeHHas ), Orosoruyeckast (pEnpoyKTHBHAS).

EcrecTBeHHblii 0TOOp — HampaBisiommid  ¢axtop dBomonuH.  DopMel
€CTeCTBEHHOTO  OTOOpa: JBWXKYIIUH, CTAaOMIM3UPYIOIIMH, pa3pbIBAIOIINN
(mu3pyntuBHBIN). [TooBo# oTOOD.

[IpucnocoOneHHOCT, ~ OpPraHM3MOB  Kak  pe3yiabTaT  MHKPOIBOJIIOLMH.




6.3

Bo3nukHOBeHHE — NpHUCIOCOONEHMH y  opraHu3mMoB.  ApoMopho3bl |
uanoanantanuu. [IpuMeps! npucnocobneHuii y opranu3MoB. OTHOCHTEIBHOCTD
MPUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u crpykrypa. BumooOpa3zoBanme Kak —pe3yiabTar
MUKpodBoJtonu. M3omsamus — xirodeBoit (akrop BumooOpazoBanus. Ilytu u
CTIIOCOOBI BHUI000pa30BaAHHUS: AJTOTIATPUYECKOE (reorpaduueckoe),
CHUMIIATPUYECKOE  (IKOJOTMYECKOE),  «MTHOBEHHOE»  (IOJIMIUIOMIU3AINS,
rubpuanzanys). JJmuTenbHOCT SBOIIOIMOHHBIX TPOIIECCOB.

MexaHu3mbl (OPMUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponb sBOMIOLIMOHHOM OMONOTHHM B Pa3pabOTKE HAYYHBIX METOJIOB COXPAaHCHHS
OonopasHooOpasusi. MHUKpPOIBOIIONMS M KOAIBOJIOLMS IMApa3UTOB M HX XO35EB.
Mexanuzmbl GOpMHUPOBAHUS YCTOMYUBOCTH K aHTUOMOTHUKAM H CTIOCOOBI OOPHOBI

C HeH

Metoabl M3ydeHUs: MakpOdIBOJIOIUH. [lalleOHTONOrHYECKUE METOJbl M3YYCHUS
sBomtorun. [lepexonnsie GopMbl U PHIIOTEHETUYECKHUE PSAIBI OPTAHU3MOB.
buoreorpaduueckue Mmeroabl uzyueHus sBomonun. CpaBuenue (Guopsl U GayHbl
MaTEpUKOB U OCTPOBOB. bruoreorpadudeckue odnactu 3emnn. Bunbi-sHaemMuku u
PEITUKTHI.

OMOpHOIOTHYECKHE U CPaBHUTEIbHO-MOP(OIOTUYECKUE METOAbl H3y4eHUs
HBOMIOIMH. ['eHeTMuyeckne MeXaHU3Mbl SBOJIIOLMM OHTOreHe3a M TOSABJICHHUS
HBOJIIOLMOHHBIX ~ HOBLIECTB. ['OMOJOrMYHBIE W  QHAJOTHUYHBIE  OPTaHBbI.
Pynmumentapaple  opraHbl W aTaBU3MBL.  MOJEKYISIPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTH4YeCKHe  METOJbl  M3YYEHHUS  DBOJIOIHH.
I'omonoruunble reHsl. CoOBpeMEHHbIE METObl MOCTPOEHUS (PUIOTEHETHUECKUX
JIepEBBEB.

XPOMOCOMHBIE MYTaITUH U DBOJIOIHS TCHOMOB.

O6mme 3akoHOMEepHOCTH (TIpaBmiIa) HBOMONKMUA. HeoOpaTHMOCTh 3BOJIOIUH.

A,Z[aHTI/IBHaH paguanus. HepaBHOMCpHOCTB TEMIIOB 3BOJIOITUH

6.4

Hayunble rumoTessl MNpPOMCXOXKIEHUS KU3HM Ha 3emsie. AOHOreHe3 U
naHcnepmus. JJoHay4dHbIe IPEACTABICHUS O 3aPOKICHUH KU3HU (KPEAIIHOHU3M).
['mnore3a MOCTOSTHHOTO CaMO3apOXKACHHS KU3HU U €€ ONMPOBEPKEHUE ONBITAMHU
®. Pemu, JI. Cnammannanu, JI. Ilactepa. IlpoucxoxaeHue Ku3HU U
acTpOoOHMOJIOTHSI.

OcHOBHBIE JTallbl HEOpraHWYeCKOoW 3BoMIoNMU. [lmaHeTapHas (Teoioruyeckas)
IBONIIONMSI. XHMHUYECKash DJBOMIONUSA. AOHOTCHHBI CHHTE3 OpraHMYeCKHX
BemecTB U3 Heopranmuecknx. Omeir C. Mumiepa u I'. FOpu. OO6pazoBanue
noauMepoB U3 MoHoMmepoB. Koanepparnas rumnore3a A.M. Omapuna, rumnoresa

nepsuyHoro OynpoHa JIx. XonneitHa, reneruueckas rumoreza I'. Mémnepa.




Pu6oszumer (T. Yek) u rumotesa «vupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3SHUKHOBEHHE MTPOTOKIIETKH.

Hctopusa 3emnn u meronsl e€ usydeHus. Mckomaemple OpraHM4ecKHE OCTAaTKH.
I'eoxpononorust u e€ Meroabl. OTHOCUTENbHAs M AOCOJIOTHAS T€OXPOHOJIOIHUS.
I'eoxpoHosornyeckas mKaja: 30Hbl, 3pbl, IEPUOBL, JTIOXH.

HavanbHele 3Tanel opraHndeckou 3BoaronuH. IlosBieHue U 3BOMIIOLUSA IEPBBIX
KJIETOK. OBOJIOLUS MeTabosin3Ma. BO3HMKHOBEHHE IEPBBIX IKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIEHKH KaK aHaJIor MEPBBIX Ha 3eMile COOOLIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHOTHI.

[Tpoucxoxaenue 3ykapuoT (CUMOHMOTEHEe3). DBOIIOIHMOHHOE IPOUCXOXKICHHE
BUpYycOB. [IponcxokIeHue MHOIOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHuE
OCHOBHBIX I'PYyIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamnbl HSBONIONMU BBICIIMX pacTeHui. OCHOBHBIE apoMOp(O3bI
pactenuii. Bbeixox pacrenuit Ha cyumry. IlosBieHume CHOpOBBIX pacTeHHH U
3aBoeBaHne umu cymu. CemeHHble pacreHus. lIpoucxoxkieHue IBETKOBBIX
pacTeHu.

OcCHOBHBIE 3Tambl HJBONIONHMU JKUBOTHOTO Mupa. OcHOBHBIE apoMOpdo3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tunos. [lepBeie XOpnoBbIe KUBOTHBIE. JKU3HB B BOJE. DBOIIOLUS TO3BOHOYHBIX.
ITpoucxoxaenue am¢pubuii u pentunuil. IlporcxoxaeHne MIEKONUTAOUINX U
ntul. [lpunnun xmodyeBoro apomopdosza. OcBoeHue OECHO3BOHOYHBIMU H
MTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTHe xu3HM Ha 3eMiie IO ApaM U NEPHOAAM: apXei, MPOTEPO30H, MATIE030H,
Me3030i, KaiiHO30i. OOmas xapakTepuUCTHKa KJIMMaTa M TIe0JOrHYecKUX
npoueccos. [losiBIeHNE U paclBET XapaKTEPHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHUSI U BIIUSIHUE HA ra30BbIA COCTaB aTMOC(EPHI.

MaccoBble BBIMUpaHUsS — DKOJIOTMYECKHE KPU3HUCHI INpouuioro. IIpuuuHbl u
CJIEJICTBHSI MacCOBBIX BbIMUpaHUil. COBpPEMEHHBIN JKOJOTHYECKHIN KPHU3HC, €0

0COO0EHHOCTH

6.5

Paznensr w 3agaum  anTpomosiorun. Metonbl aHTpornonorud. CTaHOBJIEHHUE
MIPEACTABICHUH O MMPOUCXOXKACHUH YeoBeka. COBpEeMEHHBIC HAYYHBIC TEOPUH.
CXoACTBO 4YelIOBEeKa C KHUBOTHBIMH. CHCTEMATHYECKOC IIOJIOKCHHE YCIOBEKA.
CBugerenbcTBa  CXOJACTBA  4YEJIOBEKAa C  KUBOTHBIMH:  CPAaBHUTEIBHO-
MOP(OJIOTHIECKHE, AMOPHOTIOTUYECKHE, ($U3HOTIOTO-OMOXUMUYECKHE,
noBeneH4Yeckre. OTauYms YeIoBeKa OT KUBOTHBIX. [IpIMOX0KIE€HNE U KOMIUIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMN
CHCTEMBI.

JBrokymue cuibl (pakTopbl) aHTPOIOTeHe3a: OHOJIOTHYECKHE, COIHAJIbHBIC.

CooTHo1IeHre OMOJIOTMYECKUX M COLUANBHBIX (PAKTOPOB B AaHTPOIIOT€HE3E.




OCHOBHBIE CTaIuM AHTPOIIOTE€HE3a. ABCTPAIONUTEKN — JBYHOTHE MIPEAKH JIFOIEH.
UYenoBek  yMmenbll, IepBble  H3TOTOBJICHUSA opyaui  Tpyaa. UYenosek
MPSMOXOJIAIIUKA M TEPBBIA BBIXOA JIOACH 3a mpenensl Adpuku. YemoBek
reiienpOeprekuii — oOmui NpesoK HeaHIepPTalIbCKOro YeJIOBEeKa U YelloBeKa
pasymHoro. YenoBek HEaHICPTaJbCKUK KaK BHJ JIIOAECH XOJIOJHOIO KJIMMATa.
UYenoBek pa3yMHbIA COBPEMEHHOIO THIIA, JIEHHUCOBCKUN 4YEJIOBEK, OCBOEHHUE
KOHTHHEHTOB 32 MpeneiaamMu AQpuku.

DBONIOIUS COBPEMEHHOIO uesnoBeka. EcTecTBeHHBI OTOOpP B MOMYJSALMIX
yenoBeka. MyTanMoHHBIA nporiecc W noiaumopdusm. [lomynsannoHHbIE BOJIHBI,
apeiid reHoB, MUTpanus U «3PQPEKT OCHOBATENSA» B MOMYJISIHUIX COBPEMEHHOTO
YeJI0BEeKa.

UYenoseueckne pacel. Ilonsitue o pace. bonpmme packl:  eBporeougHas
(eBpaszuiickasi), aBCTpajJO-HErpoWJHAs  (PKBATOpUAJIbHASI),  MOHTOJIOMIHAS
(asmaTcko-aMepHuKaHCKasi). Bpemsi U myTH paccelneHus 4eloBeKa I0 IUIaHETe.
EnuncTtBo  yenoBeueckux pac. HayuyHas  HecOCTOSTENbHOCTh — pacHu3Ma.
[IprcnocoOaeHHOCTh YellOBEeKa K Pa3HbIM YCIOBHSAM OKPYXKArOIIeH Cpeabl.
Bmusiane reorpaduyeckoit cpensl W Apeiida TeHOB Ha Mopdosoruio u

(u3HMO0IOTHIO YeToBeKa

ODKOCUCTEMEI U MMpUCymue MM 3aKOHOMEPHOCTHU

7.1

7.2

Pa3nens! u 3agaun sxosoruu. CBsi3b IKOJIOTUH C IPYTUMH HayKaMHU.
Mertoabl skonoruu. IloneBble HaOMrOAEHUS. ODKCIEPUMEHTHI B  HKOJOTHMH:
OpUpoJHble U JabopaTopHble. MopaenupoBaHHE B HSKOJOTMU. MOHUTOPUHT

OKPY’KaIoIel Cpeibl: TOKAIbHBIN, pErHOHAIBHBIN U TT100aTbHBIN

Okonorndyeckue (GaxkTopbl U 3aKOHOMEpHOCTH uxX JeictBus. Knaccudukanums
JKOJIOTMUECKUX (PAaKTOpOB: abMOTHYECKHE, OWOTHYECKHE, aHTPONOTEHHBIE.
OO0mue 3aKOHOMEPHOCTH JAeMcTBHsSI 3Kojorndeckux ¢akrtopoB. [IpaBuio
munumyma (K. Hlnpenrens, FO. JIu6ux). TonepanTHOCTh. DBpHOMOHTHBIE U
CTEHOOMOHTHBIE OpPTraHU3MBI.

Abunotnyeckue Qaxtopsl. CBeT Kak 3Kkoyiornyeckuil gaxrtop. [eiicTBue pa3HbIx
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TPYIIIbI
pacTeHMil M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTHajabHas poOJib CBETA.
DOTONEPUOU3M.

Temnepatypa kak skojorumdeckuii ¢akrop. JlelictBue Temmeparypbl Ha
opranusmsl. [ToMKMUIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHnocte kak 9konormueckwii  (paktop. [IpucmocobneHust pacteHuil K
noJyiepXaHuto BogHoro Oanmanca. Knaccudukainus pacTeHUil MO OTHOLIEHUIO K

BOJC. HpI/ICHOCOGJIeHI/I}I JKUBOTHBIX K UKBMCHCHUIO BOJJHOT'O pCKHUMaA.




7.3

Cpenpl oOWTaHUS OpPraHW3MOB: BOJHAs, HA3EMHO-BO3MAYIIHAs, I[TOYBECHHAS,
rIyOMHHAs  TMOANOYBEHHAs, BHYTPHOpPraHuW3MeHHas. DU3HKO-XUMHYECKHE
O0COOCHHOCTH cpell oOuTaHus OpraHu3MoB. l[IpucnocobieHuss OpraHu3MoB K
KU3HU B Pa3HBIX Cpe/Iax.

buonorudeckue putmbl. BHenHue u BHYTpeHHHE pUTMBL. CyTOYHBIC U TOJUYHBIE
putMbl. [IpHCIIOCOOIEHHOCTh OPTaHU3MOB K CE30HHBIM H3MEHEHHSIM YCIOBUN
AKU3HU.

Kuznennsie ¢opmbl opranu3moB. [loHaTtue o >xu3HeHHON dopme. JKu3zHeHHbIE
(OpMBI pacTeHUil: JEepeBbs, KYCTapHUKH, KYyCTAPHUYKH, MHOTOJICTHHUE TpPAaBBHI,
OJTHOJIETHUE TpaBbl. JKu3HEHHBIC (DOPMBI )KUBOTHBIX: TUAPOOHOHTHI, TEOOMOHTHI,
a’poOuoHTHL. OCOOEHHOCTHU CTPOCHHS U 00pa3a KU3HU.

buotnueckue ¢akropsl. Buasl OMOTHUECKMX B3aMMOJCHCTBHUI: KOHKYPEHIIUS,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opmel. [lapa3utusm, kKoomeparusi, MyTyaau3M,
KOMMEHCAIU3M (KBapTUPaAHTCTBO, HaxJIEOHUYECTBO). Herpoduueckue
B3auMoJieiicTBus  (Tomuueckue, (Qopuueckue, (¢dadbpuyeckue). 3HAUCHUE
OMOTHYECKUX B3aUMOJICHCTBUN [UIS CYIIECTBOBAHUSA OPTraHU3MOB B Cpele

obutanus. [I[pHHINTT KOHKYPEHTHOTO UCKITIOUSHHS

DKOJIOTHYECKHE XapaKTepUCTUKH mnomyisiuuu. [lomynauus kak Ouoiormueckas
cucteMa. Posib HEOTHOPOAHOCTH Cpenbl, PU3MUECKUX OaphbepOB U OCOOCHHOCTEM
O0uoJIOrMu BUJOB B (POPMHUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI MOMYJISIMMA.
OcHOBHBIE TOKa3aTeNN MOIMYJSALMUA: YUCIEHHOCTh, IUIOTHOCTb, BO3pAacTHas M
M0JIOBAsi CTPYKTypa, pOKIAEMOCTb, MPUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTpaLus.

Okosorudeckas cTpykrypa nonyiasnuu. OILleHKa YHCIEHHOCTH IOIYJIALHU.
JluHaMMKa TOMYJSALMU W €€ peryisuus. buoTnuecknii MOTEHLIMAN MOMYJISALUY.
MonenupoBanue AUHaAMUKU —nomymsinuu.  KpuBbele  pocTa  UHCIEHHOCTH
nonyisiuy. KpuBble BbDKMBaHMS. Perynsiius 4UCIEHHOCTH MOMYJSILMMA: POJb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIUMX OT IJIOTHOCTH. OKOJIOTMYECKHE
crpateruu BujoB (I- u K-ctpaterun).

[TonsiTne 006 »sKojormueckod Hume Buaa. Mecroobutanue. MHoromepHas
MoJenb 3Kkojorndyeckod Humm Jk.M. XarumHcona. Pazmepsl 3KOIOTHYECKOH
Huuy. [loTeHnnanpHas ¥ pearn30BaHHas HULIH.

Bun kak cucrema mnonynsuuid. Apeansl BHIOB. BuIbI M HMX JKU3HEHHBIE
CTpaTernu.  3aKOHOMEPHOCTH  TOBEAEHUS W MHUIpalMid  >KUBOTHBIX.

buonornueckne nHBa3UN YYy>XKECPOAHBIX BUI0OB

7.4

CoobOmectBa opranu3moB. buomneHo3 u ero crpykrypa. CBs3u MexXIy
opraHu3mMamMu B OHOIlEHO3€. ODKOCHCTeMa Kak OTkpbiTas cucrema (A.J[x.

Tencnu). @yHKIUOHANBHBIE OJOKM OPraHU3MOB B 3KOCHCTEME: MPOAYIECHTHI,




KOHCYMEHTBI, peayleHThl. Tpoduueckne ypoBHU. Tpoduueckue LENd U CETH.
Abunornueckue 010ku dKocucteM. [TouBel W mibl B 3KocucTeMax. KpyroBopot
BEILIECTB U [TOTOK YHEPTUU B SKOCUCTEME.

OcCHOBHBIE TTOKa3aTeNM 3KOCUCTEMBI. bruomMacca v mpoayKuus. DKOJOTHYECKHE
MUPaMUIbI YUCEI, OMOMACCHI i SHEPTHH.

HamnpaBnennsie 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKueccuu. llepBuyHble U
BTOPUYHBIE CYKIIECCHM M HUX I[PUYMHBL. AHTPONOI€HHbIE BO3/JCHUCTBHS Ha
cykueccun. KimnmakcHoe cooOuiectBo. buopaznoobpasue v moinHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOHYMBOCTH COOOIIIECTB.

[Ipupoanbie 3KocUCTEMBI. AHTPONOTE€HHBIE 3KOCHUCTEMBI. ATpPO’KOCHCTEMA.
ArpoueHo3. Paznnuns Mex1y aHTpOIIOT€HHBIMU U TPUPOJHBIMHU 3KOCHUCTEMAaMH.
Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI YpOoakocucteM. ['opoackas ¢uopa u
¢dayna. CuHaHTpONU3aUs TOPOACKON (payHbl. bronornueckoe u X03sIiCTBEHHOE
3HAYCHHE arpo’dKOCUCTeM M ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHHS
OCHOBHBIX B3aMMOJIEHCTBHI OPraHU3MOB B 3KOCUCTEMAX.

[lepenoc 3Heprum M BEUIECTB MEXKIY CMEXHBIMU SKOCHCTEMAaMH. Y CTOWYHMBOCTh
OpraHM3MOB, TMONYJISAIUIA M D3KOCUCTEM B YCIOBHUSX €CTECTBEHHBIX U

AHTPONOT€HHBIX BO3JICUCTBUI

7.5

buochepa — oOmemnanerapHas o6Oojouka 3emiid, T CYIIECTBYeT WU
cyliecTBoBasia XH3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Obnactu
6uocdeps u e€ coctan. KuBoe BerecTBo 61ochepsl U ero PyHKIUH.
3aKOHOMEPHOCTH cylecTBoBaHUs Ounochepsl. OcobeHHOCTH Ouochepsl Kak
mo0anbHOM  dKocHcTeMbl.  JluHamMuyeckoe  paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB W OuOreoXMMHYECKHE LUKIBI (yriaepoja, a3ora).
PutmuunoCTh siBEHMI B Onochepe.

3oHanbHOCTh Ouocdepsl. [lonsTie o 6mome. OCHOBHBIE OMOMBI CYIIM: TYHJIpA,
XBOWHBIC Jieca, CMEIIAHHbIE M IIMPOKOJMCTBCHHBIC Jieca, CTENH, CaBaHHBI,
MYCTBIHM, TPOMMUYECKHE Jieca, BBICOKOTOphS. KimMMaT, pacTHTENbHBIN U
’KHBOTHBIA MHP OMOMOB CYIIIH.

CtpykTypa U (QYHKIUS KHBBIX CHCTEM, OIICHKAa MX PECYPCHOTO MOTEHIMANa M

o6unochepHbIX QyHKINN




CUCTEMA OLIEHUBAHMNSI.

YeTHblii onpoc (MHIUBUAYATBHBIA WM (DPOHTANBHEIN). Y CTHBIA OIPOC, 0COOEHHO (PPOHTATHHBIN
MO3BOJISIET OLCHUTH 00II[ee OCBOCHUE YUeOHOTO MaTepHaia, HO He AaeT IMOyYUTh TOJTHOE
npeacTaBieHue 00 ypoBHE OCBOCHUS 3HAHWH. HIMBHYaNbHBINA OMPOC MO3BOJISIET MOJTYYUTh
MPEJICTaBJICHUE O TIOJHOTE 3HAHWI YUECHUKA, TIIYOUHY €0 CY)KICHHUH, CAMOCTOSTCIBHOCTD U
KyJIbTYpy peur. OcoOOEHHOCTBIO YCTHOTO OTBETA 110 OMOJIOTHH SIBIISIETCS UCTIONB30BAHUE CXEM U
WJUTIOCTpaNnid, Ta0nuil, repObapHbIX 00pa3IoB, HATYPATFHBIX 00BEKTOB.

HpI/I OL€CHMBAaHUHN YCTHBIX OTBETOB HCHCCOOGpaSHO ITOJIB30BATHCA CICAYIOMNMU KPUTECPUAMMU:

O0TMETKA «5» CTaBUTCH, €CIIH 00YJAIOIIMIACS MTOKA3bIBAET UCUEPIBIBAIOIINE 3HAHUS CYIIIHOCTH
mporecca, siBICHHs, TCOPHUH, 3aKOHA, 3aKOHOMEPHOCTH, TPAMOTHO MCIIOJIB3YET VI OTBETA
OHMOJIOTHMUYECKYIO TEPMHUHOJIOTHIO, JIOTHYHO O 00OCHOBAHO BBICTPAUBACT apTyMEHTAIIUIO, CIIOCOOEH
MPUMEHSTDH 3HAHUS B HE3HAKOMOM CUTYaIlUH, CAMOCTOSITEILHO MCII0JIb30BATh HATJISAHBIC U
JIEMOHCTPAIIHOHHBIE TIOCOOHSI 1 MATEPHUAIIBI; OTBET MPABUIILHBIN U TTOJTHBIIA;

O0TMeTKA «4» CTABUTCS, €CJIM YICHHUK TOKa3bIBAET JOCTATOYHOE, XOTS ¥ HEIOIHOE 3HAHHE
MaTepuaia, A0MycKaeT He3HAUNUTENbHbIE MOTPEIIHOCTH WIIN PACX0XKIECHHUS C BEPHBIM PELICHUEM,
MOJTBEPKIACT OTBET IPUMEPAMHU, TIOIB3YETCS OMOIOTHUECKONH TEPMUHOJIOTHEH, CIOCOOEH
MPUMEHSTh 3HAaHHUS B 3HAKOMOW M H3MEHEHHOW CUTYaLUsIX, CAMOCTOSTEIILHO UCIIONIB3YET HATJIAJHbIC
mocoOust ¥ JEMOHCTPAIIIOHHBIC MaTepHabl; OTBET MPABHIBHBIN, HO COJACPKUT ONpe/IeIIeHHbIE
poOeJIbl B N3J10KEHUN MaTepHrara;

oTMeTKa «3» CTaBUThCS, €CIM 00YJArOIINIACS TOKa3bIBaeT 0a30BOC MOHUMAaHUE YUeOHOT0 MaTepuaa,
JIEMOHCTPHPYS HEJJOCTATOUHYIO €ro ChOPMHUPOBAHHOCTh, HMEET MPOOEITBI B 3HAHUSX, TOMYCKAET
OmKOKY ¥ HETOYHOCTH B (DOPMYIIMPOBKE OTBETA, ClIa00 apryMEHTHPYET CBOM OTBET, 3aTPyIHSIETCS B
MIPUBUICHUU IPUMEPOB, WILTIOCTPUPYIOLINX IIPOLECCHI, IBIIEHUS, 3aKOHBI, 3aKOHOMEPHOCTH,
paboTaeT ¢ HAMIAAHBIMHA TOCOOHMSIMU M IEMOHCTPAIMOHHBIMHI MaTepHaIaMU UCKIIOYUTEIHLHO IO
TOTOBOMY 00pa3ily, 03 MPOSBICHUS CAMOCTOSITEIILHOCTH;

O0TMeTKA «2» CTaBUTCS, €CJIM 00y4JaroLuiics He 6a30Boe MOHMMaHKE y4eOHOro MaTepuaa, He
BBITIOJTHSIET 3aJ[aHuUs 110 00pasily, He MOXKET ONPE/ICIUTh U UCTIPABUTh

rpyObIe OIMIMOKY JJasKe TPH TOMOIIHM YYUTENIS; He yMeeT paboTaTh ¢ JICMOHCTPAIUOHHBIMU
MaTepraIaMy U HarJSIIHBIMA TTOCOOHUSMU.

ITucsMeHHBbIE Pa00ThI IPOBEPSIOT 3HAHKS BCEX 00YJAIONTUXCS OTHOBPEMEHHO, 00Jiee 00hEKTUBHEI,
JIAIOT BO3MOXXHOCTh TTOJIYYUTh CPaBHUTEIBHYIO OLIEHKY 3HAHUH Kilacca, BRISBUTH OIIMOKY Kilacca B
LIEJIOM M Y KOHKPETHBIN YYCHHKOB, U CIIENATh BBIBOJI O I€JIECO00PA3HOCTH MPUMEHSIEMON YUUTEIeM
METOAVKH TIPETIOaBaAHN.

HI/ICBMGHHaH HpOBepKa OCYHICCTBJ'I?I@TC?I B BUJIC 6I/IOHOFI/I‘ICCKI/IX JUKTAHTOB, HpOBepO‘IHBIX nu
CaMOCTOSTEIHHBIX PaboT, TECTOB, OMOJOTHICCKUX 3a1ad.

Buonornyeckuii JMKTAHT COCTOUT U3 IIEPEUHS BOIIPOCOB, IPOBEPSIOLINX 3HAHUS HA
PENpPOOYKTUBHOM YPOBHE, TPEOYIOINX OBICTPBIX M KPaTKUX O0TBeTOB. Hampumep: 3HaHue
oTpeaesieHHsS TEPMUHOB, (POPMYIHPOBKU HAYUHBIX TEOPHIA, 3aKOHOB, YHCIIOBBIE 3HAYCHUS U TIp. J{i1st
ynoOcTBa IIPOBEPKU PabOTHl YA0OHO HCIOIB30BaTh KOJIMUECTBO 3a4aHuil, kpaTtHoe msatu. [Ipu onenke
OMOJIOTUYECKOT0 AUKTAaHTa BO BHUMaHUE MPUHUMAIOTCS CIIEIYIONINE KPUTEPUH:



oTMeTKa «5» — Bce orBeTHI BepHBI 5—10-15 (100%);
oTMeTKa «4» — npaBWIbHBIX 0TBETOB 4—-8-12 (80%);
oTMeTKa «3» — npaBWIbHBIX 0TBeTOB 3—6-9 (60%);
0TMETKA «2» — MPaBWIBHEIX 0TBETOB 2—4—6 (40%).

TecTupoBaHue — KOHTPOJIb 3HAHUH U MIPEIMETHBIX YMEHHIA MTPH MOMOIIH TECTOB Pa3IMIHOTO THITA.
Tect cocTouT U3 BOMPOCOB Pa3HOTO THITA C BAPUAHTAMH OTBETOB (C BHIOOPOM OJTHOTO WU
HECKOJIBKMX BEPHBIX OTBETOB, C JOMOJHCHHEM OTBETA, HA YCTAHOBJICHUE COOTBETCTBUS,
TIOCIIeTOBATEIHFHOCTH TIPOIIECCOB U SBJICHUH U JIP.), U3BECTHBIX KECTKHX KPUTEPHEB, 00pabOTKH 1
aHaJIM3a pe3yIbTaToB. TeCTOBbIC 3a/IaHUs MOT'YT OLIEHUBAThCS B 1 vk 2 Oajuia B 3aBUCUMOCTH OT
THUTIA TECTOBOTO 3aJaHMA. 3aJaHHsI C BEIOOPOM OHOTO IMPABUIIPHOTO OTBETA OIEHUBAIOTCS B 1 Oai,
3aJlaHUs Ha YCTaHOBIIEHHUE MTOCIIEIOBATEIHPHOCTH, MHOXECTBEHHOTO BHIOOPA, yCTAaHOBIICHUE
COOTBETCTBUSI, C TOTIOJTHEHUEM OTBETA OIICHUBAIOTCA B 2 Oalljia MpHU MOJHOCTHIO BEPHOM OTBeTe. |
0aJT BRICTABIISIETCS, €CITH TOJIBKO OIMH U3 CHMBOIIOB, YKa3aHHBIX B OTBETE, HE COOTBETCTBYET
3TaNloHy. B ocTayibHbIX citydasx BeicTaBisercs 0 6ayuios. [Ipu olieHke TecTa BO BHUMaHUE
MIPUHUMAIOTCS CIIETYIOIINE KPUTESPHH:

orMeTKa «5» — 80-100% ot uncia 60amios;
oTMeTKa «4» — 60-79% oT ob11ero uncia 0anios;
orMeTka «3» — 40-59% ot 06111ero yncia 0ajios;

orMeTKa «2» — MmeHee 40% ot o011ero uncia 0auioB, a TAKXKE €CIIM YUSHUK HE MPUCTYII K paboTe
WM HE MPEJICTABUII €€ Ha ITPOBEPKY.

Buonoruyeckue 3agaqn/3agaHus ¢ pa3BepHyTbIM 0TBETOM IPEACTABISIOT c000i AP PEeKTUBHBIN
WHCTPYMEHT JJISl pa3BUTHS KPUTUUECKOTO MBIIIJIEHUS ¥ paboThl ¢ nHpopMmanueil. OHM CcIocOOCTBYIOT
(hOpMHUPOBaHHUIO BaYKHBIX KOTHUTUBHBIX HABBIKOB: aHAJIN3a U CUHTE3a, CPaBHEHUSI U 0000IICHHUS,
KJaccu(pUKaIMK U CUCTEMAaTH3aluK JaHHBIX. [Ipy1 3TOM Ba)KHO OTMETHTH, YTO TaKHeE 3a/1a41 4acTO He
HMMEIOT €IMHCTBEHHO MPAaBUIHLHOTO AJITOPUTMA PEILIEHMs], YTO JIeJaeT MPOIecC UX BHIIOJIHEHNS Ooee
TBOPUYECKUM M HCCIIEI0BATEIBCKUM.

Buonornueckue 3a1a4u 4acTo coaepar nHPOPMAIMIO B HESIBHON MJTU CKPBITON (hopme, TpeOyrolei
YMEHUS €€ BBISIBIATE U 00padarbiBaTh. B 3aBUCUMOCTH OT XapakTepa JaHHbBIX, IPEJICTABICHHBIX B
YCIIOBHH, MOKHO BBIJICIUTh TP OCHOBHBIX THIIA 3371a4: 3aJIa4H C ITOJHBIM Ha0OpOM HEOOXOJMBIX
JIAHHBIX; 3aJIa41 ¢ HeJIoCTarolel nHpopMaIued, TpeOyroIei JOMOTHUTENLHOTO TIOUCKA; 3a]]a49H C
N30BITOYHBIMU JaHHBIMH, CPEN KOTOPBIX HY>KHO BBIACTHUTH CYIIECTBEHHBIE.

HpI/I OIICHKEC OHOJIOTHYECKUX 3aa4 BO BHUMAaHHUC NPUHUMAKOTCA CICAYIOIINEC KPUTCPHUU:

OTMeETKAa «5» CTaBUTCs, €CJIM: ITOJIHO PACKPBITO COACP)KAHNUE OTBETA B COOTBETCTBHUU C KPUTCPUAMU,
YEeTKO M MPABUIIBHO 3aMTHCAHBI OMOJIOTHUYECKIE HAYYHbIC TEPMUHBL, TPABUIIbHO OhopMIIeHa 3a/1aua; B
pellieHrH HeT ONIHOOK; PEIIeHUE COTPOBOXKIACTCS 00bSICHEHHEM; 3aITHCaH OTBET;

0TMeTKAa «4» CTaBUTCS, €CIIH: MPaBWIBHO 0(OpMIICHA 3aj]ada; B PEIICHUH HET OINOOK; pEIIeHUE
odopmMIteHO 0€3 0OBSICHEHHS HITH OHO COJICPYKUT HETOYHOCTH; 3aITHCaH OTBET;



oTMeTKa «3» CTaBUTCS, €CJIM: MPABUIILHO O(OpMIICHA 3a/1a4a; B PSIICHUH 3a/1a4 JOMYIICHbI 1—2
omuoOKy; penieHrne ohopMiIeHO 0e3 00BICHCHHUS;, 3aIHCaH OTBET;

O0TMeTKA «2» CTaBUTCS, €CIIU: AOIYIIEHb! OIIMOKH NPpH 0(hOPMIIEHUH 3aJa4l; UMEIOTCS
MHOXECTBEHHbIEC OIIMOKY B peIICHUH 33/1a4; perieHrne opopMiieHo 0e3 0OBSICHEHHUS; OTBET
OTCYTCTBYET.

JladopaTopHas padora — opMa CaMOCTOATEIBHOM paboThl 00YUaIOIIMXCS 10 OUOJIOTUH, KOTOPBIH
MPE/IoIaraeT BBIIOHEHHE TPAKTUIECKUX YIPAXKHEHUH M0 TPUMEHEHUIO TEOPETHISCKOTO
MaTepuaia Ha IPaKTUKE MOJ] PyKOBOJCTBOM yuuTels. JlaboparopHas paboTa sSBISETCS CBA3YIOIICH
MEX/Iy Teopred 1 MPaKTUKOW. DTambl IPOBEICHHUS JTaOOPaTOpHOI paboTHI: 00sA3aTeNbHAS
MpeaBapuTeNbHAs TEOPETHICCKAs OArOTOBKA, 03BYYHBAHUE TEMBI, TPOBEICHUE HHCTPYKTaXKA,
pacnpeziesieHue 000pyI0BaHUS M MHCTPYKTUBHBIX KAPTOUYCK, KOHTPOJIb M KOPPEKIUS ICHCTBUI
00yYaroIuXCcs, 3aIUCh PE3YJILTATOB M BHIBOJOB B TETPA/IH, 3aKIIOYHTENbHAs Oecena.

OnenuBanue J1aOOPaTOPHBIX pabOT LENecO00Pa3HO MPOBOAMUTH IO KPUTESPHSIM:

0TMeTKa «5» CTaBUTCS, €CJIM: BBITIOJHEHA paboTa B OJHOM 00BhEME C COOJTIOICHUEM
MOCJIEI0OBATEIILHOCTH MIPOBEACHHUsI HAOIIOICH A, OTIBITOB M U3MEPCHUIT; CAMOCTOSATEIBHO U
panroHaIbHO BEIOPAHO BCE HEOOXOMMMOE 000PYI0BaHKE; BCE OMBITHI IPOBEACHBI B YCIOBHSX,
00eCIeYnBaIOIIMX MOJYyYSHNUE PE3yIbTATOB; B PEACTABICHHOM OTYETE PABUIILHO U aKKYPAaTHO
BBITIOJTHEHBI BCE 3aITMCH, TAOJUIIBI, PUCYHKH, YePTEKH, TPAPHUKH, BEIYUCICHHUS U C/ICTaHbl BHIBOJIBL;
MPABUJILHO BBITIOJHEH aHAJIN3 MOTPEITHOCTEH; COOJII0ICHBI TPeOOBaHUs 0€30IIaCHOCTH TPY/Ia;

0TMeTKa «4» CTaBUTCS, €CJIM: BBITIOJHEHA paboTa B MOIHOM 00bEME U TIPU YCIIOBHH TTPOBEIACHUS
HaOJIIOJICHU, OTIBITOB U U3MEPEHUH; BRIOPAHO M MOJTOTOBJICHO JJIs ONbITa 000pyIOBaHHUE, BCE
OTIBITHI TIPOBENICHBI, PE3YJIbTATHI U BEIBOJIBI OTyYeHBI HEOOXOAUMOM TOYHOCTEIO; B TIPE/ICTABICHHOM
OTYETE BHITIOJHEHEI BCE 3aIMCH, TAOIHIIbI, PUCYHKH, YEPTEXH, TPAdUKH, BBIYUCICHUS U CACIaHbI
BBIBO/JIbI; MPABUJILHO BBITIOJTHEH aHAJIM3 IMOTPEITHOCTEH; COOJII0IEHBI TPeOOBaHUs 0€3011aCHOCTH

Tpyna,

oTMeTKa «3» CTaBUTCS, ecii: paboTa BBHITIOIHEHA HE MIOJTHOCTHIO, HO 00bEM BBHIMIOJIHEHHOW YacTH
TaKOB, YTO MOKHO CJIENIATh BBIBOJIBI, MJIM €CJIH B XOJIe ITPOBEICHsI HAOIIOICHH, OTIBITOB U
HM3MEPEHMI OBLIM JOMYIIEHBI CIICAYIOIINE ONIMOKH: OTBIT MPOBOAMIICSA B HEPAI[MOHAIBHBIX YCIOBHSX,
YTO TPUBEJIO K MOIYYSHHUIO PE3YJIbTATOB C OOJbIIEH MTOTPENTHOCTHIO, WIIH B OTYETE OBLIH JIOMYIICHBI
B 00IIIEH CIIO’KHOCTH HE 0oJiee ABYX OMMUOOK (B 3alUCAX €IUHMUII, U3MEPEHUSAX, B BEIYUCICHUIX,
rpadukax, TabyMIaxX, cXxeMax, aHaJIn3e MOTrPEITHOCTEH U T. J.) HE MPUHIMITAATIBHOIO JIJIs TaHHOM
paboThI XapakTepa, He MOBIHUABIINX Ha PE3yJIbTAT BHIIOJHEHHS, WIIA HE BBHITTOIHEH COBCEM HITU
BBITIOJIHEH HEBEPHO aHAJIN3 MIOTPEIIHOCTEH, Wik paboTa

BBITIOJIHCEHA HE ITOJIHOCTBIO, OJHAKO 00BEM BEITTOJIHEHHOM YacTH TAaKOB, UYTO MO3BOJIACT NOJYUUTH
MpaBUJIBHBIC PE3YJIbTAThI U BHIBOJIbI IO OCHOBHBIM, IIPUHIIUITMAJIBHO BAXXHBIM 3aadaM pa6OTI)I;

0TMeETKA «2» CTaBUTCs, €CJIIN: pa60Ta BBIIIOJIHEHA HE IOJIHOCTHIO K 00BEM BBHITTOJIHEHHOH YacTH
pa6OTBI HE MO3BOJIACT CACIATh IPpaBUJIbHBIC BBIBOAbI, NI Ha6JHOJICHI/ISI, OIIBITBI, USMEPECHUA,
BbIYUCJICHUA, TPOU3BOJUIINCH HCIIPABUIIBHO, UJIU B XOAC pa6OTI>I 1 B OTUCTEC O6Hapy>KI/IJ'II/ICI> B
COBOKYITHOCTH BCE€ HEAOCTATKH, OTMCUYCHHBIC B Tpe6OBaHI/I$[X K OIICHKC «3 », B TEX CllydasaX, Korga
06y‘-IaIOH.IPII>iCH ImoKasall OpHFHHaHBHBIﬁ U Hanbomee paL[I/IOHaJ'IBHBIf/’I IoaxXo0a K BBIITOJTHCHUIO pa60TI:I
" B IIpo1ecce pa6OTBI, HO He M30eKall TEX MIH UHBIX HCIOCTATKOB, OIICHKA 34 BBITIOJTHCHUC pa6OTI>I
10 YCMOTPCHUIO YUUTETIA MOXKET OBITH TTOBBIIICHA T10 CpaBHCHUIO C YKa3aHHBIMU BBIIIC HOPMaMH.



IIpakTHyeckas padora — hopMa caMOCTOSITETHHON PabOTHI 00YJAIOIINXCS IO OMOIOTHH, KOTOpast
MPEIOJIaraeT BhIIOJIHCHUE MPAKTUICCKUX YIPAKHEHUH JUI 3aKPEIUICHUS, YIITyOJICHUS U Pa3BUTHS
TEOPETUICCKUX 3HAHHUH Ha MPAKTUKE 110 33JIAHHIO U TI0JT KOHTPOJIEM YUUTEIIs.

[IpakTuueckas paboTa MOKET COCTOATH U3 JJAOOPATOPHBIX OIBITOB, PEIICHUS 3334, ONPE/ICIICHUS
CHCTEMaTHUYECKOU MPUHAJIEAKHOCTH PACTEHUH WM XKWUBOTHBIX, 3aJJaHUM Ha PUMEHEHNE 3HAHWUN B
peaTbHBIX CUTYALUSIX U TIp.

DTamsl MPOBEACHNS MTPAKTHYECKON PabOTHI, a TAKKe OIIEHUBaHNE BapbUPYIOTCS B 3aBUCUMOCTH OT
Tuna padoTel. B ciydae 1abopaTOpHBIX ONBITOB MPaKTHYECKYIO pabOTy 1eJeco00pa3Ho OLEHUBATH 110
KpUTEPHUSIM JJIs1 JTaOOPaTOPHBIX padoT, B Cilydae pelIeHns 3a7ad CIeyeT UCIIOIb30BaTh KPUTEPUHU
JUTS OTICHUBAHUS 337249 U T. 1.

IMpome:kyTouHasi aTTECTALMSI H HTOrOBOE olleHMBaHue. DOPMOii SBJISIETCS KOHTPOJIbHASI paboTa.
ConepikaHue KOHTPOJIBHOU paboThl 00yciaBnuBaetcs TpedoBanusmu @I'OC u OOI s nonyyeHus
WHPOPMALIUK U CTENICHN TIOATOTOBKH yueHUKOB TpeboBanusM OPII mo 6uonoruu. KonrponsHas
paboTa MOXKET BKJIFOUATh TECTOBYIO YaCTh U OIIEHUBATHCS 0 KPUTEPHUSIM TECTOBBIX 3a/IaHHM, 3a1aHHsI
C pa3BepHYTHIM OTBETOM, B TOM YHCIIE OHOIOTHYECKUE 3a/1a4i (MMEIOT IPOIMCAHHbIE KPUTEPUHU H
OIICHUBAIOTCS MAKCHUMAITbHO 3 Oasutamu). Kputepuu oleHUBaHUs 3aIaHUI ¢ pa3BEPHYTHIM OTBETOM
CIIE Y IOIIINE:

3 0as1a BEICTABIISICTCS 32 ITOJIHBIA MTPABIIILHBIA OTBET, BKITFOYAIOIIUI BCe HEOOXOANMMEBIE 3JIEMEHTHI
(Tpu u GoJiee) U HE ColepIKaIii OMOIOIMYECKUX ONIUOO0K;

2 0aJ1a BBICTABIISIETCS B CIyYae, €CJIM B OTBETE COACPKUTCS OT MOJIOBUHEI (2/3) 1o 3/4 31eMeHTOB,
YKa3aHHBIX B 3TAJIOHE, U OTCYTCTBYIOT OMOJIOTUYECKHUE OIINOKY;

1 6aJJ10M OLICHMBAETCS BBIMOJIHEHHE 33/IaHUS B TOM Cliy4ae, €CIM B OTBETE JOMYCKAIOTCS
HE3HAYUTEeIbHbIC OMOJIOTMYECKHE HETOYHOCTH, packpbiBaeTcs oT 1/4 (1/3) no nosoBuns (2/3)
3JIEMEHTOB;

0 6an10B BBICTABIISICTCS IPU OTCYTCTBUH OTBETA, HAIMYMHU OTBETA HE HAa BOMPOC 3a/IaHUSI WIH
IpyOBbIX OMOJIOTHYECKUX OIIHUOOK.

HToroBoe onieHMBaHNE MOKET ITPOBOJUTHCS KaK B MMCbMEHHOM, TaK U B yCTHOH ¢opme. UTorosas
poBepKa HEOOXOAMMA HE TOJBKO JUIS MPOBEPKU 3HAHUI 00yUaromuxcs, HO U AJIs OIpeAeIeHuUs
CTEIIEHU OBJIAJICHUS UHTEIUIEKTYaIbHOU U IPAKTUYECKOU IEATEIBbHOCTBIO. Y CTHAs IIPOBEPKA MOKET
OCYILECTBIIATHCS B popMe 3aueTa WM 3k3aMeHa. JlJisl yCIenHoi MoAroTOBKY YCTHON POBEPKE
oOyuJaroriiecst JOJHKHBI ¢ Havajla M3y4YeHHs 3HaTh KPUTEPHH U TPeOOBaHNS K YPOBHIO TTOATOTOBKH 10
Kaxaoi Teme. [lnceMeHHas mpoBepka NpoBOAUTCS B hOpMe KOHTPOIBHOM pabOThI MITM UTOTOBOTO
TECTHPOBaHUs. B 3aBUCHMOCTH OT 00beMa KOHTPOJIUPYEMOTO MaTepraia U MpOAOJIKUTEIbHOCTH €ro
W3YUYCHHS BBIJIEISIOT (POPMBI HTOTOBOW MPOBEPKH: TEMATHUECKYIO, 33 YUETBEPTh, TPUMECTP,
MIOJIyTOJINE, TOJI, UTOTOBYIO aTTECTAIMIO 32 OCHOBHYIO IIKOJIY M 32 CpeHIO0 Koy B 11 kiacce.

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA



* buosorus, 10 knacc. Connn H.H. AknimonepHoe o0miectBo «M31arenbcTBo
«Ipocsemienne»
* buosorus, 11 xnacc. Connn H.H. Akuroneproe o6mectBo «/3marenbcTBo
«IIpocBemenue»

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

* JlocTkeHne MeTanpeIMETHBIX Pe3y/IbTaTOB B paMKaX M3Y4YE€HHUS MIPEIMETOB €CTECTBEHHO-
Hay4yHOTo 0J10Ka (OCHOBHOE 00111ee 00pa30BaHKE) : METOAMYECKHE peKOMEeHIauu. — M. :
®I'BHY «MHCcTHTYT cTpaTeruu pa3suTus oodpasosanusi», 2023. —URL.: https://edsoo.ru/wp-
content/uploads/2023/12/estestvenno-nauchnyj-blok_01.pdf

* buonorus (yrny0neHnsiit ypoenb) : Peanuzanus tpe6oBanuii ®I'OC cpennero odiero
oOpa3oBaHus : MeToArueckoe nocodue st yautens. — M. : ®T'BHY «HcTuTyT crpareruu
pa3Butus oopazoBanus», 2023. — URL: https://edsoo.ru/wp-
content/uploads/2023/08/mp_biologiya_format-docx_26082023_na-sajt.pdf

Cucrema OLEHKH JOCTHKEHHUH MJIaHUPYEMbIX NIPEAMETHBIX PE3YJIbTAaTOB OCBOCHUS y4€OHOTO
npenmMeta «buonorus» (5-9 kinaccel, 6a30BbI YPOBEHB) : METOIMYECKUE PEKOMEHAAIINH. —
M. : ®I'BHY «HctuTyT crpareruu pasBuths oOpasoBanus», 2023. — URL:
https://edsoo.ru/wp-content/uploads/2023/10/metodicheskoe-posobie.-biologiya.pdf

* buonorus (6a3oBbIit ypoBens). Peanuzanus ®I'OC ocHoBHOTO 00111eT0 00pa30BaHHUS :
MeToudeckoe nocooue s yuurens. — M. : ®I'BHY «MHcTuTyT cTparernu pa3Butus
obpazosanust PAO», 2022. — URL: https://clck.ru/3NSBnV

* buonorus. 10 knacc. buocunres 6enka. Peakiiun matpuunoro cunresza. — URL:
https://static.edsoo.ru/projects/case/2024/soo/bio/2/index.html

* buonorus. 10 knacc. ['enetuka nona. HacinenoBanue npru3HaKoB, CHEIUIEHHBIX C TIOJIOM. —
URL.: https://static.edsoo.ru/projects/case/2024/soo/bio/1/index.html

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www.sbio.info
http://www.darwin.museum.ru
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