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HOACHUTEJBHASA 3AITUCKA

[TporpamMma mo yueOHOMY mpenmety "buonorusa" (nmanee - Ouosorusi) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa oT 29.12.2012 N2 273-03 «O06 obpazoanuu B Poccuiickoit deaepanumy,
dI'OC COO, Konuenuuu npenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueit mporpaMmMbl BOCIIUTAHUS.

VYuebubiii npeamer «buonorus» yriayonénHoro ypoBHsS uzydenus (10—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
Hay4dHble ipeaMeThy. CornacHo nonoxeHusM @I'OC COO npodunbHbie yieOHBIE
NpeaAMEThl, H3ydaeMble Ha YIiayOJIEHHOM ypOBHE, SBISIOTCS  CIIOCOOOM
mubdepeHnranun  00ydeHUsT Ha YpOBHE CpeHEero oolmiero oOpa3oBaHUS U
MPU3BaHbBl OOECIEYUTHh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CPEIHUM
o01IUM, cpeHUM TTPOoPeCCUOHATIBHBIM U BBICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIA M3 JTUX YUYEOHBIX TMPEIMETOB JIOJKEH OBITh OpPUEHTHPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJUPOBAHUEM
MHTEpeca K KOHKPETHON 00JIaCTM HAyYHOTO 3HAHUA, CBS3aHHOTO C OMOJIOTHEH,
MEIUIUHON, SKOJIOTUEN, ICUXOJOTUEN, CIIOPTOM MJIM BOCHHBIM JEJIOM.

[Iporpamma no yuebHomy npeamery "buonorus" ga€t npeacraBieHue o Heu
U 3a7a4ax u3yudeHus yudeOHoro npeamera «buosiorus» Ha yriyOiaEHHOM YpOBHE,
ompeeNsieT o0s3arenbHOe (MHBAPHAHTHOE) TIPEIMETHOE COJIepKaHUE, €ro
CTPYKTYpHUpPOBAaHME IO pa3feinaM ¢ TeMaMm, paclpelesieHue I0 KiaccaMm,
PEKOMEHAYET TOCJICIOBATEIbHOCTh H3YUEHHsS y4eOHOro Marepuajia ¢ Yy4eéToM
MEXKIPEIMETHBIX W BHYTPUIPEIAMETHBIX CBSI3€H, JIOTUKU Y4EOHOro IpoIiiecca,
BO3PACTHBIX 0COOCHHOCTEN o0y4arommxcs. B nmporpamme mo OMoioruu peann3oBaH
MPUHITUT PEEMCTBEHHOCTH C M3yYeHHEM OMOJIOTUY HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHus, Omnarojaps dYeMmMy MpPOCMAaTpUBAETCS  HANpPaBJICHHOCTh  Ha
nocjeaAyoIiee pa3BUTHE OMOJOTMYECKUX 3HAHHWM, OPUEHTUPOBAHHBIX Ha
dbopMUpOBAHUE  E€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHHS,  IKOJOTUUYECKOTO
MBIIICHUS, TIPEJICTABICHUH O 3I0pOBOM 00pa3e )KU3HU, Ha BOCIIUTAHUE OEPEKHOTO
OTHOIIEHUS K OKPY Kalolel MpupoIHOi cpene. B mporpamme 1mo OMOIOTUH TaKkKe
MOKa3aHbl BO3MOXKHOCTH ydeOHoro mnpenmera «buonorus» B peanuzanuu
tpeboBannit ®I'OC COO K IUIaHUPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MIPEMETHBIM pe3yJbTaTaM 00yUueHHUs U B JOPMUPOBAHUU OCHOBHBIX BHJIOB YUEOHO-
MO3HABATEIILHON JICSITEIbHOCTH OOYYaromIMXCsl 10 OCBOCHHIO COJIEPKAHUS
OMONOTHYECKOTO 00pa30BaHMs HA YPOBHE CPEIHETO 00IIEero 00pa3oBaHusI.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHEro obuiero oopa3oBaHUs
3aBepiaeT OUOJIOrn4ecKkoe 00pa3oBaHKe B IIKOJIE 1 OPUEHTUPOBAH HA PACIIUPEHUE
U yriryOJieHre 3HaHUN 00y4aroluXxcs 0 AKUBOU MPHUPOJIe, OCHOBAX MOJIEKYJIIPHOU U
KJIETOYHOW OMOJIOTHH, SMOPHOJIOTHH U OMOJIOTUH Pa3BUTHS, TEHETUKH, CEJICKIIUH,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YUEHUS U DKOJIOTHH.



Nzyuyenne yueOHOro mnpeamera «buonorus» Ha yriyOlEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K MOCIEAYIOIIEMY IOJIYYEHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccruonanbHoro oopa3zoBanusa. OCHOBY €ro cojiepKaHUsl COCTABIIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYECHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIMX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHMS TMOTy4aloT pa3Butue. Tak,
pacuMpeHbl U YriayOJjeHbl OMOJOTMYECKHWE 3HAHUSA O PACTEHUSX, >KHUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me YeJIOBeKa, OONIMX 3aKOHOMEPHOCTSX >KHU3HHU,
JOTIOJTHUTEBHO BKJIIOYEHBI OMOJIOTMYECKUE CBEJECHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOPble MOXHO HCIOJIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIETYIOIErO
BbIOOpa mpodeccuu. Bo3MmokHa Takke HMHTErpauuss OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IMOJYYEHHBIMH OOYYAIOUUMHCS NpPU HU3YyUYEHHUH
($u3MKH, XUMHH, Teorpaduy U MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o y4yeOHOMYy mnpeamery "buonorus" orTpaxaer
CUCTEMHO-YPOBHEBBIM M 53BOJIIOLMOHHBIA TOAXOAbl K H3YYEHHIO OHOJIOTHUH.
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OPTraHU3ALMH, 3BOJIOLMH OPraHMYECKOro MUpa Ha 3eMile,
COXpaHEeHUs1 OMOJIOTUYECKOro pazHooOpasus mianeTsl. Tak, B 10 kiacce nzyvarorcs
OCHOBBI MOJICKYJISIPHOW U KJIETOYHOM OHOJIOTUH, IMOPHUOJOTHMM U OHOJOTHH
pPa3BUTHSI, TEHETUKU MU CEJEKUUU, OMOTEXHOJOTMU U CHUHTETHYECKOW OMOJIOTHH,
aKTyaJIM3UPYIOTCSl 3HaHMSI OOydYaromMxcsi Mo OOTaHUKE, 300JO0TMH, aHATOMUHU,
¢uznonorun yenoseka. B 11 kiacce u3yudarorcs 3BONIOIMOHHOE YYEHHUE, OCHOBBI
9KOJIOTHH M YY4eHHE 0 Onocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€CNEUUTh  OCBOEHUE
oOy4JaronMMHUCsi OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBuUJI,
JIeXKAIMX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHMHM, MHOT000pa3MM U OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, IMOIyJIsALHUH,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYUYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAAHBIX aCIEKTaX OMOJOrMYeCKUX 3HaHUMU. [[ns
pa3BUTUS M TOJAJEpKaHUS HHTepeca OOydarommxcs K OHOJIOTMHM Hapsiay co
3HAYUTENIbHBIM 00bEMOM TEOPETUUECKOT0 MaTepHuala B COACPXKaHUHU MPOTrpaMMbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHUS
TOM WJIM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OT€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B PEIICHHE BAXKHEUIINX OMOJOTMYECKUX U IKOJIOTMUECKHUX MPOOIIeM.

Lenb u3zydenus yueOHoro npenmMera «buonorus» Ha yriyOJIEéHHOM ypOBHE —
OBJIQZICHUE  OOYyYalOUIMMHCS  3HAHUSAMHU O  CTPYKTYpHO-(QYHKIIMOHATbHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh ATU 3HaHUS B (POPMHUPOBAHUM MHTEpeca K OompeneneéHHo obnacTu
npo(ecCUOHANBHON JIeATENbHOCTH, CBSI3aHHOM € OWOJIOTHEW, WJIM K BBIOOpY
y4eOHOTO 3aBEACHUS IS TPOIOJDKEHUS OMOJIOTHYECKOTO 00pa30oBaHUS.



JlocTmkenne 1enu  uw3ydeHWs y4deOHoro mpeamera «buwomorus» Ha
yTIIyOJIEHHOM ypOBHE 00€CTIEUNBACTCS PEIICHUEM CIICTYIONINX 3a0a4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiiax, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MHPA; O
CTPOEHUHU, MHOTOOOpa3uu U OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJIAHNS, BUA, OMOTEOIIeH03, Onocdepa); 0 BELIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCJIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJICHUE OOYy4YaloIIMXCSd C METOJaMM IO3HAHMS >KUBOWU MPHUPOIBI:
UCCJIEIOBATEILCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYISpHOH U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEJICKIIUU,
OMOTEXHOJOTMHM W CHHTETHYECKOM OHOJOTHM, TaJCOHTOJIOTHH, JKOJIOTHUH);
METOJAMH CaMOCTOSITEJILHOTO TIPOBEJCHUS OHOJIOTMUECKUX HCCIEAOBaHUN B
nabopatopun W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, OKCIIEPUMEHT,
MOJICTUPOBAHUE);

OBJIaJIcHHE OOYYArONIMMHUCS yMCHHUSAMHU: CaMOCTOSTEIBHO  HaXOIWTh,
aHANMM3UPOBATh W MCIOJIB30BaTh OHOJIOTMYECKYI0 HH(POPMAIHIO; ITOJIH30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTMM U  COIMATbHO-PKOHOMUYECKHMMH U  SKOJOTUYECKUMHU
npoOjeMaMu YeJIOBEYECTBA; OICHWBAThH ITOCICACTBUS CBOCH IEATEILHOCTH II0
OTHOIIICHUIO K OKpYXKalIleld NpUpOAHOM cpeae, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npodriiakTUKA WHGEKITMOHHBIX 3a00JI€BaHUi, MpaBUiia OBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KM3HENEATETLHOCTH B YPE3BBIYANHBIX
CUTyallMsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBPEMCHHBIC HAYYHBIC OTKPBITHS B 00JIACTH OHOJIOTHH;

pa3BUTHE y 00Y4AIOIUXCSl UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHN B
MpoIlecCe 3HAKOMCTBA C  BBIJAIOIMIUMHUCS OTKPBITUSIMH W COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAeMBIMH €I IMPOOJIEMaMH, METOJI0JIOTHEH
OMOJIOTHYECKOTO UCCIICIOBAHUS, TPOBEIACHHS SKCIICPUMEHTATBHBIX HCCIICIOBAaHUH,
perieHusT OMOJIOTMYECKUX 3aJiad, MOJACIUPOBAHUS OHMOJOTHYCCKUX OOBEKTOB W
MPOIIECCOB;

BOCITUTaHUE y 00YYaIONMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW TPHUPOC B
IIEJIOM M K OTJICIBHBIM €€ 00bEKTaM U SIBJICHUAM; (OPMHUPOBAHUE SKOJIOTHUUECKOM,
TCHETHYECKOM IPaMOTHOCTH, OOIIICH KYJIbTYphI IIOBEICHUS B TIPUPOJIC; MHTETPAIIUU
€CTECTBEHHO-HAYYHBIX 3HAHH;

npuoOpeTeHrne  OOydYaroIIMMHUCS  KOMIIETEHTHOCTH B PalMOHAJIHLHOM
MIPUPOOTIOIH30BaHNH (COOTIOICHIE TIPABIII TIOBEICHHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCcUCTEM, Ouocheprl), COXpaHEHUHM COOCTBEHHOI'O 3/I0POBbSI U  3J10POBbS
OKpYXXarolmux Jrojed  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHrne 0€30MaCHOCTH JKU3HENCATEILHOCTH B UYPE3BBIUAWHBIX CUTYAIUIX



OPUPOAHOTO M  TEXHOTEHHOI'O  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3/IaHME€  YCIOBHM  JUIsi  OCO3HAaHHOTO  BbIOOpa  OOydYaromUMUCS
WHIUBUy AIbHON oOpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
nocyeayronemMy npodeccCHoHaIbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
VHUBUy IbHBIMUA UHTEPECAMH U MOTPEOHOCTIMHU PETHOHA.

OO1ee 4nca0 YacoB, OTBEICHHBIX HA M3yUeHHE OMOJOTHH Ha yriayOJIeHHOM
YpOBHE CpeaHero obiero oopazoBanus, coctapisieT 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 gaca (3 yaca B Heeio).

OT60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHHUS] OUOJIOTHH
OCYUIECTBJISIETCS ¢ YYETOM CHEUU(UKH €ro COJAEp>KaHHS W HaIlpaBJIECHHOCTH Ha
IPOJOJDKEHNE OHOJOrMYecKoro oOpa3oBaHMs B OpPraHU3alMSAX  CPEIAHEro
1po(heCcCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

OO0s13aTeNIbHBIM YCJIOBHEM NIPU O0YyUE€HUHU OMOJIOTHH HA yIiTyOJEHHOM ypOBHE
ABJIIETCSI TPOBEJICHUE JTA0OPATOPHBIX M MpakTUdyeckux pabot. Takxke ydactue
oOy4YaronMxcs B BBINOJIHEHUH MPOEKTHBIX M Y4eOHO-MCCIIEN0BATENBCKUX PadoT,
TE€MaTHUKa KOTOPBIX OMPEAEIIAECTCS YUUTEIEM Ha OCHOBE UMEIOLUXCSI MATEpUAIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOJHBIX YCIOBHH.

COJAEPKXAHUE OBYUYEHUA
10 KITACC

Conepxxanue mpoOTrpamMMBbl, BBIAEIECHHOE KYpPCUBOM, HE BXOAUT B MPOBEPKY
rocyJiapcTBeHHou utoropoit arrecranuu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpeMeHHas OnoJIOTHs — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HAYKM M HU3ydaeMble HMH  MPOOJIEMBI.
dOyHIaMEHTAIbHbIC, TPUKIAIHBIE M TMOUCKOBBIE HAy4YHBIE HCCICIOBAaHUS B
OHOJIOTHH.

3HadeHne O6uonoruv B (OPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. IIpodeccun, cBszanHbie ¢ Ouonorueid. 3HaueHHWE OWOJOTHUU B
MPAKTUYECKOM JEATEIIBHOCTA 4YEJOBEKA: MEIULHUHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE PUPOJIBI.

JdeMoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jluaneit, XK. b. Jlamapk, Y. lapsun, V.
I'apsen, I'. Mengens, B. . Bepunanckui, U. I1. I1aBnos, . 1. Meunukos, H. W.
Bagunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C APYTrUMHU Haykamu», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. ’)KuBble cucTeMbl U UX H3yYeHHUE



XKusble cuctemMbl Kak mOpeaMeT u3ydeHus Ouonoruu. CBOWCTBA KHUBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JAUCKPETHOCTb U LEJIOCTHOCTD,
CJIIO)KHOCTb M YHOPSIAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOPTAaHU3ALMS,
CaMOBOCIIPOU3BEIEHUE, PA3IPAXKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YpoBHH OpraHu3alu KUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIIETOYHBIMN,
TKaHEBBIH, OPTaHU3MEHHBIMN, MOMYJISILIUOHHO-BUI0BOM, AKOCUCTEMHBIN
(OuoreonienoTnueckuii), oOuocepusit. Ilporeccsl, mnpoucxoxadiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKU >KUBOro. JKu3HB Kak (opMma CyIecTBOBAHHMS
Marepun. Hayku, n3yyaroire >KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHSIX OPraHU3ALNU.

N3ydeHne >XKUBBIX cuUcTeM. Meroasl Ouosorudeckord Hayku. HaOmromeHwue,
MU3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTU3anus, Metaananus. [IoHsaTue o 3aBUCMMoOu n
HE3aBUCUMOM mniepeMeHHOW. IlmanmpoBanue skcnepumenta. IlocraHoBka wu
npoBepka rumnote3. Hynesast runoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTb.
Pa3Opoc B Ouonormyeckux AaHHbIX. OILIEHKa JOCTOBEPHOCTH IOJYyYEHHBIX
pe3ynpraroB. [IpWumMHBI HCKaKEHUS pE3ynbTAaTOB »HKcnepumeHTa. llonstne
CTaTUCTHYECKOTO TECTA.

JleMoHCTpauumn

Tabmunpsl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «buonornueckue
cuctemMel», «CBONCTBAa KMBOM MaTepum», «YPOBHU OpraHU3alUU KUBOU
npupoab», «CTpOeHHE MKWUBOTHOW KIIETKM», «TKaHW JKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreouenos», «buochepa», «Metoasl
U3YYEHUS KUBOU NPUPOIBD).

O6opynoBanue: 1a00paTopHOE 0OOOPYIOBAHKE JIJIsI IPOBEACHUS HAOIIOICHHH,
VU3MEpPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWe pa3IMYHBIX METONOB IpPH
W3YUYCHHHU JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetrka — CTpyKTypHO-QyHKUMOHaNbHas eIuHULA kuBoro. HMcropus
OoTKpbITUs KiIeTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ineitnen, P. BupxoB). OCHOBHBIE TMOJOXKEHUS COBPEMEHHON KJIETOUYHOMU
TEOPUHU.

MeTonpl  MONIEKYJSIPHOM W KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOTIHS,
xpoMarorpadusi, snexTpodopes, METoI MEYEHBIX aToMOB, auddepeHInanbHOe
HEeHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
K1emoK. DIEKTpOHHas MUKpockonus. Kougoranvnas muxpockonus. Bumanvroe
(npusicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuubl u cxembl: «CBETOBOM MHKPOCKOIDY, «DJIEKTPOHHBIM MUKPOCKOID,
«HcTopus pa3BUTHSA METOLOB MUKPOCKOTIUI.



ObopynoBaHue: CBETOBOM MHKPOCKON, MHUKPOMpENapaTrbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

IIpakTuyeckas padora «M3ydyeHne METONOB KJIETOYHOHM OHONOruU
(xpomarorpadus, amektpodope3, audbdepeHaIbHoe EHTPUGYTHPOBaHUE,
[TLIP)».

Tema 4. Xumuueckasi opranu3anus KJIeTKH

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Boga u e€ poJib Kak pacCTBOPUTEIIS, PEAr€HTa, Y4aCTUE B CTPYKTYPUPOBAHUU KIIETKH,
TeIIoperyJisiuud. MuHepanbHble BEIeCTBa KIETKH, X Ouosioruueckasi pojb. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Oprannueckne BemIeCcTBa KJIETKU. buonorndeckue mnogumepnl. benku.
AMUHOKHUCIIOTHBIN cocTaB 0ekoB. CTpYKTypbl OelKoBo Mosiekybl. [lepBuunas
CTpyKTypa Oeika, MenTujaHas CBs3b. BTopuuHas, TpeTuyHasi, YETBEPTHUUHAS
cTpyktypbl. Jlenarypamus. CoiictBa OenkoB. Kiaccudukamuss  OenakoB.
buonornyeckue QpyHkuun 0enkoB. [Ipuonsi.

YrneBoasl. MoOHOCaxapuabl, TUCAXAPUIBI, OJIATOCAXAPHUABI U MOJINCAXAPUIBI.
OO0mmii 1IaH CTPOEHHS U (PU3MKO-XMMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue GyHKIUU YIIIEBOOB.

Jlunuast. l'uapodunsHo-TUApOPOOHBIE CcBOMCcTBA. Kilaccudukarus TUmnumos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepoujibl. buosornueckue QyHKIUU
munuaoB. OO1me CBOMCTBAa OMOJIOTMUECKMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYyITPOHUIIAEMOCTb.

Hyxknennossie kucnotel. JJHK u PHK. CtpoeHue HYKIEMHOBBIX KHCIIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinasi cnupans. Mectonaxoxaenue u ouosnornueckue pynknuu JIHK.
Bune PHK. ®yukunn PHK B kiietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Moiiekyine ATO.
buonornyeckue pyukiunu AT®. BoccTtaHOBIEHHBIE IEPEHOCUUKU, UX (DYHKIINH B
Kietke. /[pyeue nykneozuompughocghamol (HT®D). CexBenupoBanue [JHK. Memoowi
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYypbl OHOMOseKyd. Mooeruposanue
cmpyKmypbol U (OYHKYull OUOMONEKY U UX Komniekcos. Komnviomephulii ouszavin u
Opeanuyeckull cCunme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpanuu

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

Juarpammel: «Pacnipenenenne XMuMHUYECKUX 2JIEMEHTOB B HEKUBOW IIPUPOJIEY,
«Pacripenenenne XuMU4eCKUX 3JIEMEHTOB B AKUBOU MPUPOAEH.

Tabmuubl u cxembl: «llepuognyeckass Tabnuia XMMHUYECKUX DJIEMEHTOBY,
«CTtpoeHne MoJeKkyibl BOAbDy, «BemecTtBa B cocraBe opraHu3MoBy», «CTpoeHue



MOJIEKYJIBI  Oenkay, «CTpyKTypbl O€IKOBOW MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yriieBonoBy», «CTpoeHre MOJIeKyd JUnuaoBy, «HyKIenHOBbIE KHUCIOTBHIY,
«Ctpoenne Monekysbl ATOy.

O6opynoBaHue: XUMUYECKasl MOCy1a U 000PYI0BaHKE.

JlabopaTtopnasi pab6ora «O0Hapyx)eHue OEIKOB ¢ TOMOIIBIO KaUeCTBEHHBIX
pEaKLIH.

JlabGopaTopHnasi padora «VccienoBaHue HyKJIEHHOBBIX KUCIOT, BbIJICIEHHBIX
U3 KJIETOK Pa3JIMYHbBIX OPraHU3MOBY.

Tema 5. Crpoenne u QyHKIUM KJICTKH

Tumbel KIETOK: JyKapuoTHYecKas U Ipokapuoruyeckas. CTpyKTypHO-
(yHKLIHMOHAJIbHBIE 00pa30BaHUs KIETKH.

CtpoeHure NpoKapuoTUIECKou KiaeTku. Kinerounast creHka OakTepuidl U apxew.
OcoOeHHOCTH CTpPOEHUsI TEeTepoTpOodHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib TPOKapHuoOT B OMOIIEHO3aX.

Crtpoenue u GyHKIIMOHUPOBAHUE DYKAPUOTHUYECKON KIeTKu. [mazMarudeckas
MeMmOpaHa (tutazmaniemma). CTpyKTypa IUIa3MaTH4ecKod mMeMOpaHbl. TpaHcmopt
BEILECTB Yepe3 IIIa3MaTHIECKyI0 MEMOpaHy: acCUBHBIN (qudPy3us, odneryéHHas
muddy3usi), aKTUBHBIM (NMEPBUYHBIA W BTOPUYHBIA aKTUBHBIA TPAHCIOPT).
[Toymponuiaemocts MeMOpaHbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOLUTO3, (aronuTo3. Dk3ounuto3. Knerounas crenka. CTpykrypa U (QyHKIUU
KJIETOYHOM CTEHKH PacTE€HUM, TPUOOB.

[Hutomna3zma. [uto30mb. [luTockenet. JBrkeHue nuroria3Mbl. OpraHouabl
kieTku. OHOMEMOpaHHbIE OPTaHOUIBI KJIETKH: dHAoIIa3Marndeckas ceth (D11C),
anmapat [ oNlbIXu, IJHU30COMBI, HX CTpoeHne u (QyHKIuU. B3aumMocBs3b
OJTHOMEMOpPAHHBIX OpPraHOUJOB KieTKU. CTpoeHHE TPaHYJSIPHOTO PETUKYIIyMa.
Mexanusm nanpaenenus 6eaxos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIN) SHAOIIIA3MATHUYECKUN PETUKYITYM.
Cekperopras (yHkius anmapata ['onbmku. Moouguxayus benrkos 6 annapame
Tonvoocu. Copmupoexa 6enxkos 6 annapame [ onvodcu. TpaHCTIOPT BEIIECTB B
KJIeTke. Bakyonu pacturenbHbIX KieTok. Kierounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWJABl  KJIETKH:  MHUTOXOHJIPUU,  TIJIACTHUJIBI.
Ipoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (QyHKIIMM MHUTOXOHIpuM W tuiactunl. [lepBuunsie,
BTOPUYHBIC U CJI0XKHBIC IIACTUJIBI (POTOCUHTE3UPYIOIINX dYKApUOT. XJIOPOTLIACTHI,
XPOMOILIACTHI, JIEMKOIIACTHI BBICILIMX PACTCHUN.

HememOpanubie opranouapl kiaeTku CTpoeHHe W (PYHKIIMM HEMEMOpPaHHBIX
OpraHOUIOB KJIETKHU. Pu6ocomsi. IIpomescymounvie Qunramenmul.
MukpodunameHTsl. AKkmunogvle Mukpoguiamenmol. MBIIICUHBIE  KIETKU.
AKxmuHo8ble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. Kierounbii
neHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH



nutorasMel. Llentpuons. benku, accoyuuposannvie ¢ MuxkpoguiameHmamu u
Muxkpompybouxamu. Momopuwie 6enxu.

Anpo. O6osouka siapa, XpOMaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. SnepHbiii OenkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPacHOJIOKEHHE
XpoMOCOM B HUHTep(a3zHOM sape. Iyxpomamur u 2eemepoxpomamuH. benxu
XpoOMaTUHA — THUCTOHBI. /J{uHamuka s0epHou 00010uKku 6 mumose. Aoepmbii
Mpaucnopm.

Krnerounsle BritoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK DYKapHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

JleMoHCTpaIuuA

[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryiuc.

Tabmuupl U cxembl: «CTpoeHUE 3YyKapUOTHUECKOW KIeTKn», «CTpoeHue
JKUBOTHOW  KJETKW», «CTpO€HHE  pacTUTENbHOM  KiIeTKn», «CtpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHe MPOKAPHUOTUUECKON KIIETKI.

OOopynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTrbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaboparopHass pabGora «/3ydyeHue CTpOEHHS KIETOK Pa3JIUYHbBIX
OpPTaHU3MOB).

IIpakTuyeckas padora «/3yueHue cBOMCTB KIECTOUHON MEMOpPAHbI».

JlaGoparopnass padora «lccienoBanue mia3mMoii3a W JIETUIA3MOJIM3A B
PACTUTENBHBIX KIETKAX).

IIpakTnueckas padora «/3ydeHue IBM>KEHUSI HUTOIIA3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AccUMWIIALINS U TUCCUMIIISLIMS — IBE€ CTOPOHBI MeTabonu3Ma. Tunel oOmMeHa
BEILIECTB: aBTOTPO(HBIN W reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpolieccax. JHEpreTuueckoe obOecnedyeHue KieTku: mnpeBpamnieHue ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakIuid KJIETOYHOTO
Metabonusma. DepMeHThI, WX CTPOCHHE, CBONCTBA U MEXAHU3M JICUCTBUSI.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPTraHMYECKUX KaTaluu3aToOpoB. benku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUX BEIIECTB B KIEeTKe. DOTOCHHTES.
AHOKCcUuceHHbIll U OKcuceHHbll omocunmes y obaxkmepuii. Ceemocodouparoujue
nUeSMeHmbl U NUSMEeHmMbl PeakyuoHHo2o yenmpa. Poiab XJI0poriacToB B mpolecce
dotocunteza. CretoBasi u TeMHOBas Gaszbl. Domoovixanue, Cs., Cy. u CAM-munuvl
gpomocunmesa. [lpoagykTuBHOCTH (hoTOCUHTE3a. BiinsHue pa3nnyHbX (PakTOpoB Ha
CKOpPOCTh poTOCHHTE3a. 3HaAUECHUE (POTOCHHTE3A.

XeMOCHHTE3. Pa3nooGpasue OpraHU3MOB-XEMOCUHTETHKOB:
HUTpUUITUpYIOIITUEe OaKTepUH, KeIe300aKTePUH, CEpOOAKTEPHUH, BOJIOPOJIHbBIC
OakTepuu. 3HaAYEHUE XEMOCUHTE3A.



AHaspobnbie opranu3mbl. Buabl Opoxenus. [IpoaykTel OpokeHHS W HX
UCIIONb30BAaHUE YEJOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIC3HEH.

AspoOHbIe OpTaHU3MBI. Oransl SHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaN. [ THMKOIN3 — OECKUCIOPOHOE PACHIEIUICHUE TITIOKO3bI.

buonornyeckoe OKHUCIIEHHE, WIH KIETOYHOE JbIXxaHue. Poiab MUTOXOHIpUIL B
npoueccax onogornyeckoro okucienus. Lluknmueckue peakunn. OKUCIUTEIBHOE
dbochopunupoBanue. Iuepaus memobparnno2o epaduerma npomonos. Cunmes ATD:
paboma npomonnou ATD-cunmaszwvl. TlpeumyiiecTBa a’poOHOro IMyTH OOMEHa
BEIECTB Iepes aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JleMoHCTpanumn

[Hoptpersr: k. IIpuctmu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
Ourensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuubl u cxeMbl: «DoTocHHTE3Y, « DHEPreTHUECKUil 0OMen», «brocunres
oenka», «CtpoeHue pepMeHTa», « XEeMOCUHTESY.

OOopynoBaHue: CBETOBOM MHKPOCKOI, 00OpYJOBAHHE JJII MPHUTOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopatopHasi padora «/3yueHue KaTaIMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTalasbl).

JlabGopaTopnasi padora «/3yuenue (QepMEHTATUBHOTO paCIICTUICHUS
NEPOKCHUAA BOJOPOAA B PACTUTENbHBIX U AKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  GOTOCHHTE3a U
XEMOCHHTE3a.

JlaGopaTopHasi padoTa «CpaBHEHHE MPOIECCOB OPOKECHUS U JBIXAHH.

Tema 7. HaciencrBeHHasi uHGopMalnus U peajin3anus eé B KiIeTKe

Peakuun mMatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacimeacTBeHHOW mHGopManun. [ eHeTnuecKui
KOJI, ero cBoucTtBa. TpaHckpunius — MarpuuHbeli cuHte3 PHK. IlpuHumme
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancisuus u e€ stansl. Yuactue TpancnoptHbix PHK B 6uocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amumHOKHCHOT. Pomb pubocom B
OounocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U DYKApPHOT. Perysiius akTUBHOCTH T'€HOB Yy MpokapuoT. ['umoresa
ornepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmvl IKCHpeccu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perynsauus oOMEHHbBIX
nporueccoB B kieTke. Kietounslii romeocTas.

Bupychl — HekiieTouHble (OpMbI )KU3HU U 00JMraTHbie mapa3uthl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK



JHK-cooepocawux supycos, PHK-codepoicawux eupycos, o6akxmepuoghazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasda.

Bupychbie 3a00ieBanms 4enoBeka, XuBoTHBIX, pacternii. CITNJ], COVID-19,
COLIMAJIbHBIE U MEUIIMHCKUE TTPOOIIEMBI.

buoungpopmamura: unmeepayus u ananus 6orvuiux maccueos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexnonoeuu 6 buonozuu u meouyume.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JdeMoHCTpau

[Toptpetsi: H. K. Konbos, /. Y. UBaHOBCKUIA.

Tabnuiel u cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKuii Koy, «Bupyche»,
«bakrepuodarm.

IIpakTnueckas padora «Co31aHue MOJEII BUPYCA».

Tema 8. ’Ku3HEeHHBIH IUKJ KJIETKH

Knerounslii 1uki, ero mnepuoabl W peryisinusa. Wutepdaza u MuTos.
Oco0OeHHOCTH TMpOLIEcCOB, MPOTEKaIIUX B HHTepdaze. [loaroTroBka KIETKH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETUYECKUN (TPEMUTOTUYECKUI ) IEPUO b UHTEP(DA3BI.

Martpuunsbiii cunre3 JHK — pemnukanus. Ilpunnuner perumkanvun JIHK:
KOMILUIEMEHTAPHOCTh,  IMOJIYKOHCEPBATUBHBII  CHUHTE3, AHTUNAPAILICIBbHOCTb.
Mexannsm penmmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TeroMepaza. XpPOMOCOMHBIA HaOOp KJIETKM — KapuoTUIl. JIUMIOWAHBIA W
rariouaHblid  HaOOpBel  XpoMocoMm. ['omonoruuHbie XpoMocoMbl. [lomoBbie
XPOMOCOMBI.

Henenue kietku — MuTo3. CTaguyu MUTO3a U IPOUCXOSIIHNE B HUX MPOLECCHI.
Tunbel Muto3a. Kapuoknnes n nutokunes. buonornyeckoe 3HayeHuE MUTO3A.

Perynsius MUTOTHYECKOTO IMKIIA KJIETKH. [IporpamMmmupyemasi KieTouHas
ru0esb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DYHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubeau Kiemox. «l{ugposas
Kliemkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JeMmoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM ITMKII KIETKW», «MmuT0o3», «CTpoeHue
xpomocom», «Permmukarus JTHK.

O6opynoBaHu€e: CBETOBOM MHUKPOCKOT, MUKpOIIpenaparhl: « MUTO3 B KJIETKaxX
KOpELIKA JIyKa».

JlabopaTopnass  pabdora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpEnapaTaxy.

JlaGopaTopnas pa6ora «Habmonenne MuTo3a B KJIETKaX KOHYMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKpOIpernapaTax)y.

Tema 9. Ctpoenne u pyHKIIUM OPraHU3MOB



buonornueckoe pa3HooOpasue OpPraHNU3MOB. OnHOKNETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U JKU3HEEATEIHbHOCTH OJJHOKICTOYHBIX OPTaHU3MOB.
baktepuu, apxeu, OJHOKJIETOYHBIE TPUObI, OJHOKJIETOYHBIE BOAOPOCIH, APYTue
npoTucThl. KosloHnanbHble OpraHu3MBl.

B3anMoOCBs3p 4AaCTEM MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pactenuil. TUNbl pacTUTEIBHBIX TKAHEH: 00pa3oBaTeNIbHAS, TIOKPOBHAS,
IPOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOCHHOCTH CTpOEHMs, (PyHKUHUH U
PacCIIOIOKEHUA TKAaHEH B OPraHaX PaCTEHUM.

TkaHU JKMBOTHBIX M YEJIOBEKAa. [HIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAs,
COCJIMHUTENbHASA, MbIlIeYHasi, HepBHasg. OCOOEHHOCTU CTpOEHUs, (QPYHKUUH H
PAacIIOIOKEHU TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T€HEpaTWBHBIE OpraHbl pacteHuil. Oprasel H
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMHA OPTaHOB U CUCTEM OPTaHOB.

Omnopa tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. Hapy kHbIll 1 BHyTpeHHUN cKesleT. CTpOEHNE U THUIIbI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OoUIHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHas cucrema. Peduiekc. CkeneTHble MBI U UX paboTa.

IIntanue oprauu3mos. Iloronenre Boapl, yriaeKucioro raza 1 MUHEpaabHbIX
BellecTB  pacreHusmu.  [Iutanme  KMBOTHBIX.  BHyTpumosioctHoe U
BHYTPUKIIETOYHOE TNUIIeBapeHue. [IuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue skuBoTHbIX. Juddysus
ra3oB 4epe3 NOBEPXHOCTh KieTkU. KoxkHoe apixaHue. JlpIxaTtenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixanue. J(prxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TMO3BOHOYHBIX KMBOTHBIX.
JpixarenbpHas cucTeMa dYeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaomux. Perynsamus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y JKUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTemMa TIO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyru KpoBooOpalieHus. BOJIIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
cepaLa u €€ peryisauus.

Brigenenue y oprann3mos. Beigenenue y pacreHuil. BeiziesieHue y s)kUuBOTHBIX.
CokpatutenbHble Bakyodau. Opradbl BbiaeneHus. PuibTpalus, CEKpeuus Hu



oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl PaOOTHl OpraHoB BbiAeneHUs. CBs3b
IIOJIOCTH TeJa C KPOBEHOCHOM M BBIICIUTENBHOM CHCTEMaMHU. BplaeneHue y
MO3BOHOYHBIX >KUBOTHBIX M 4enoBeka. [louku. Ctpoenne u QpyHKIMOHUPOBAHUE
He(dpona. OOpazoBaHHE MOYH Y YeJIOBEKA.

3ammTa y OpPraHU3MOB. 3allliTa y OJHOKIJIETOYHBIX OpraHu3mMoB. CHOpBI
OaKTepHil M LIUCTHI MPOCTEUIINX. 3alUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIlIUThl. OUTOHIINIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX TPOU3BOAHBIE.
3amura opranusma oT OoinesHeil. UMmyHHast cuctema denoBeka. KieTouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM creruduuecKuii
UMMYyHUTET. Teopus KioHaIbHO-celeKkTuBHOro ummyHnurera (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

PazgpaxkumocTte ¥ peryisiius 'y OpraHusMoB. PasgpaxumMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. Pa3apakumMoCTp U perynsauns y pacCTEHUN.
PocToBble BelecTBa 1 NX 3HAYCHHUE.

HepBHas cucreMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIIBI. DBOIIOLINOHHOE YCIOXKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI y
AKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pedruexc u
pediekTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsiuus W 3HIOKPUHHAs CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKenesbl 3HAOKPUHHON CUCTEMBI U KX TOPMOHBIL. J[eiicTBUE TOPMOHOB. B3anMOCBsI3b
HEPBHOU 1 SHIOKpUHHOM cucteM. [ mnoranamo-runoduszapHas cucrema.

JleMmoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopociny, «baktepum», «lIpocteiimme», «Opranbl LBETKOBBIX PACTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIx», «TkaHu pacrenuil», «KopHeBbie cuctembl», «CTpoeHue cTedis»,
«CTpoeHue JNHCTOBOM IUIACTHHKW», «TKaHM MKUBOTHBIX», «CKEIET 4elIOBEKay,
«ITumeBapurenpsHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpleuHas CHUCTEMA,
«BplgenurenbHas cUCTEMay, «DHAOKPHUHHAs cucTeMa», «CTpOCHHE MBI,
«Ammynuter»,  «KumiednonosoctHeie», «Cxema  TUATaHUA  PACTECHUI,

«KpoBEHOCHbIE CHUCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpPOCHHE THAPH»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue H0KIEeBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema srymkm», «HepBHas ~— cuctema
npecMbikatomuxcs», «HepBHas  cucrema  nruny, «HepBHas — cucrtema
MJIeKonuTaroux», «HepBHas cuctema uenoBeka», «Pediexey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJIHOKIETOUYHbIX
OpraHMW3MOB, MUKPOIpPENapaTbl TKAHEH, PaKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMU



HACEKOMBIX, WTJIOKOXUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHUH, repOapuu
pacTeHU! pa3HbIX OTAEJIOB, BIIAXHBIE Mpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
00opyI0BaHUE JJIs JIEMOHCTPALIMK IOYBEHHOTO U BO3/YIIHOTO MTUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia v 0eJIKoB Moj ecTBreM (hepMEHTOB, 000pyAOBaHUE IS
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUMN, MOJIETU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KHBOTHBIX.

JlaGopaTopHasi pabora «/3yueHue TKaHEe paCTCHUIN.

JlaGoparopHasi pabora «l3ydyeHue TKaHEe sKUBOTHBIX).

JlaGopaTopHasi padora «3ydyeHne OpraHoB IBETKOBOT'O PACTEHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OPraHu3MoOB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHS: IOYKOBaHHWE, CHOPYJISALUA,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe paszmuHoxkeHue. [lonoBele kieTkW, wiM rametsl. Meino3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. bronorndecknii cMbICIT
M€i03a W TIOJOBOro Ipouecca. Meilo3 W €ro Mecrto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BuTre. I'aMeTorenes y ;KxUBOTHBIX. [10JI0BBIE JKee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CniepmaToreHes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmofnoTBOpeHHEe U 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbsl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanHoe Opoobaenue. brnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJIECKOMMUTAIOUIUX. 3apOJABIIICBBIE JIMCTKU
(racTpyJsisiuus). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpHUOHANBHAS WHIYKIIHS).
3akiagka IUlaHAa CTPOCHUS KUBOTHOTO KakK pPe3yibTaT HEpapXUUECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpPHOHAIBHOE pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYKAIOIICH CPE/Ibl.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM Yy OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKo€ 3HAYEHHWE MPSAMOrO0 M HENPSIMOro
pa3BUTHS, UX PACHPOCTPAHEHHE B Mpupone. THUIbl pocTa KXUBOTHBIX. DaKTOPHI
peryJsiliiy pocTa >KMBOTHBIX U YesioBeka. CTauu MocTaMOPUOHAIBHOTO Pa3BUTHS
y ’KUBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKHE MTPOLIECCHI.



Pasmuoxenne u pasButue pactenuid. ['ameroput m cnopodur. Meiio3 B
YKW3HEHHOM IuKIIe pacTeHuid. OO0pa3zoBaHue CIOp B mpolecce Melosa. ['amerorenes
y pactenuil. Oma010TBOPEHUE U PA3BUTHUE PACTUTEIBHBIX OpraHu3MoB. [[BoliHOE
OILTIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbl pETYISIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOxkeHUe», «Tumsl OGecnosoro
pa3sMHOXKEHUD», «Pa3MHOKEHUE XJIAMHIOMOHAb», «Pa3MHOMXEHHE SBIIIEHBD,
«Pa3zmHOXeHue runpe», «Meio3», «Xpomocombdy, «['amerorenes», «CTtpoeHue
AMUEKIETKH U criepMaTo3onna», «OCHOBHbIE CTaauu OHTOreHesa», «llpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButme wmaickoro xyka», «Pa3Buthe capaHumy,
«Pa3Butne narymkm», «JIBOMHOE OIUIOAOTBOPEHHE Y IIBETKOBBIX PACTECHUI»,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M ABYIOJIBHBIX PAaCTCHUI, « KM3HEHHBIN LUK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN [TUKI MXa», « KU3HEHHBIN [IUKJI HATOPOTHUKAY,
«KU3HEHHBIN IIUKJI COCHBI.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpENnaparbl SHLEKIETOK H
CIIEpMAaTO30UJI0B, MOAENb «LIUKIT pa3BUTHUS JATYIIKIY.

JlabopaTopHnasi padora «3yueHne CTpOEHUS MOJOBBIX KIETOK HA TOTOBBIX
MHKpOITpEnapaTax».

IIpakTuuyeckasi padora «BrplsiBIeHUE NPU3HAKOB CXOACTBA 3apOJbIIICH
MMO3BOHOYHBIX )KUBOTHBIX.

JlaGopaTtopnass padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
PaCTEHUID.

Tema 11. I'eneTuka — Hayka 0 HAaCJIE€JACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS U PA3BUTHS T€HETUKH Kak Hayku. Pabotel . Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€UECTBEHHBIX YYEHBIX B PA3BUTHUU I'E€HETHUKH.
Pa6oter H. K. Konsiiosa, H. . BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
1O. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIEC TEHETUYECKHUE TMOHATUSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUleJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHII.
OcCHOBHBIE ~ METO/ABl ~ TCHETHUKU: THOPUJIOTIOTUYECKUH,  IUTOJIOTMYCCKUM,
MOJIEKYJISIPHO-TEHETUYECKU .

JleMmoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxembl: «MeToIbl FTeHETUKI, «CXeMBbl CKPEILIMBAHUS.



Jlabopatopuass paGora «JIpozoduna Kak OOBEKT TEHETUYECKHUX

HUCCICIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH

eAMHO00pa3usi rTHOPUIOB MepBoro nokojaeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacIIeIUICHUs NPHU3HAKOB. LluTosormyeckue OCHOBBI
MOHOTMOPHIHOTO CKpelMBaHus. [ unores3a 4ucToThl raMer.

AHanm3upytolee ckpemmBanue. [[poMeKyTOUHbIA XapaKkTep HacleIOBaHHUS.
Pacuienienrie npu3HAKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HaCJeI0BaHUs TPU3HAKOB. LlUTOIOrMYecKre OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUS.

CueruieHHOe HacienoBaHue rnpuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAaHUE T[E€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TIeHaMHh. XPOMOCOMHAas
TEOPUs HACIEACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIECHUS oIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHhId MOJ. ['eHeTmueckas
CTPYKTypa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

I'enotun xak nenoctHas cucrema. [nerorponus — MHOKECTBEHHOE JACHCTBUE
reHa. MHOXECTBEHHBIM ajulenu3M. B3anMoaencTBUe HEaUIEIbHBIX TI'E€HOB.
KommniementapHocTs. Onucras. [lomumepus.

['eHeTMYECKMI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(GU3MONOTUYECKUX  TPOIIECCOB, TMOBEICHUS M  KOTHUTHBHBIX  (DYHKITUH.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IUH — MHUKpoOMOM». ['eHeTHdeckue acheKTbl KOHTPOJIS H
M3MEHEHUS HACJIEeICTBEHHOW MH(OpMAMU B TOKOJICHUSIX KIIETOK U OPTaHU3MOB.

JleMoHCTpauumn

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

Tabmuubl u cxemsl: «IlepBoiili 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Mennens», «AHamu3upyrouniee cKpemuBaHue», «HemomHoe noMuHHUpOBaHHEY,
«CuernsieHHOe Hacle/l0BaHWe MPU3HAKOB Yy JIpo30puibl», «l'eHeThka Tmosay,
«Kapuotun denoBeka», «Kapuotun npozoduiby, «Kapuotum mnTulbD,
«MHOX€eCTBEHHBIN ajIenu3m», « B3aumMoaeicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rUOpUJIOB TIEPBOrO TOKOJICHHSI M PACIIEIJICHUS MPU3HAKOB, MOJAEIb IS
JEMOHCTPAllUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS
JEMOHCTPALlUM CLEIUICHHOTO HACJIEIOBAHUSA NPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «Jlpo3zoduinay.

IIpakTuyeckas padora «/3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

IIpakTuyeckass  paGora  «M3yueHue  pe3yslbTaToOB  JUTHOPUIHOTO
CKPEIIMBaHUSA y IPO30(UIIBD).



Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna uw cpeapl npu  (HOpMHUpOBaHMHM (DEHOTHIIA.
N3MeHunBOCTh Mpu3HaKoB. KauecTBEHHbIE W KOJWYECTBEHHBbIE MpPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonudukanuonHas u3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHUM
Moau(pUKaIMOHHOW M3MeHYnBOCTH. HopMma peakuuu npusHaka. BapuannoHHBIN
psin u BapuanuoHHas kpuBas (B. Horanncen). CpoiicTBa MOauduKallmOHHON
U3MEHYUBOCTH.

['eHOTHMIIMYECKAsT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON U3MEHUYUBOCTH.
Buibl reHOTUTTNYECKON N3MEHUYMBOCTU: KOMOMHATUBHAS, MyTallMOHHASI.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TeHETHUYECKOT0 pa3HOOOpa3us B Mpejiesiax OJTHOTO BUA.

MyTanMoHHasT W3MEHYMBOCTb. BHIBl MyTaluili: TE€HHbIE, XPOMOCOMHEBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYUUMPOBAaHHbICE MyTauuu. SnepHble U
HUATOIUIa3MaTHYeckue myTanuu. COMaTUYECKHE W MOJIOBbIE MyTauuu. [IpryunHbI
BO3HUKHOBEHUA MyTanui. MyTareHbl M WX BIHMSHUE Ha OPTraHU3MBL.
3aKOHOMEpPHOCTH MYTALMOHHOI'O IMPOIECCA. 3aKOH TOMOJIOTUYECKUX PSAJI0B B
HacienctBeHHo u3MenunBoctd (H.W. BaBumon). BuesnepHass U3MEHYMBOCTH U
HACJIEACTBEHHOCT.

Onucenemuxa U OSNUSEHOMUKA, pONb ONUSEHEMUYECKUX (Qakmopos 8
HACNe008aHUU U USMEHYUBOCINU (DEHOMUNUYECKUX NPUSHAKO8 ) OP2AHUZMOS.

JlemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. Bapunos.

Tabmuupt u  cxembl: «Bugasl usMeHuMBOCTHY», «MoaudukanuoHHas
W3MEHUHMBOCTEY, «KomOuHaTnBHAsS W3MEHUHMBOCTD, «Meiosy,
«OmnonoTBopeHuey, «I'eHeTnueckre 3a00eBaHus YeaoBeKay, « Buapl MyTammiiy.

OOopynoBaHue: XKUBbIE U TepOapHbIC AK3EMIUISIPhl KOMHATHBIX PacTEHH,
pucyHku (doTtorpadpum) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEHN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. IlocTpoeHue BapuallMOHHOTO psijga U
BAPUALIMOHHON KPUBOW.

IIpakTuyeckass padora «Mytamuu y Apo3oduiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTnKa YesiOBeKka

Kapuotun uvenoBexka. MexayHapoaHasi mporpamMma HCCIEIOBaHUSI T'€HOMa
yejaoBeKa. MeToApl  U3Y4YEHHS] TEHETUKU  YeJOBEKAa: TIEeHEAOrMYEeCKHi,
OJIN3HELIOBBIN, LHATOTC€HETUYECKUN, MOIYJISIHMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-TE€HETUUECKHIA. CoBpemeHHOE ONpENIEIICHHE reHOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnencTBeHHbie 3a001eBaHus YeIOBEKa. | €HHbIE U XPOMOCOMHBIE



OoJsie3HU 4YenoBeka. boyie3HW ¢ HACNEeNCTBEHHOM MPEeapacroyioKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAILICHUHN U JICYCHUU T'€HETHYECKUX
3a00y1eBaHUN 4YenoBeka. MeauKo-TeHEeTHYECKOe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIE
KJIETKU. [IoHSATHE «TE€HETHUYECKOTO Ipy3a». ITUYECKUE ACTIEKThI UCCIEHOBAHUN B
00JIaCTH peITaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KIIETOK.

['enetndeckne (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKa K
bU3MYEeCKOMY M XUMHUYECKOMY 3arpsi3HEHUI0 OKPY’KAroIIeH cpeapl. | 'eHeTnyeckas
MPEAPACTIONIOKEHHOCTD YEIOBEKA K MAaTOJIOTHSM.

JleMoHCcTpauuA

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToJbl U3ydYeHUs] T€HETUKH
yesjoBeKay, «I'eHeTnyeckue 3a00I€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBIeHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesnrekuusi OpraHu3MoB

JomecTukanus u ceekuus. 3apoKIeHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o LleHTpax HOpOUCXOXKIEHUS U MHOrooOpasus KyJbTYPHBIX
pacteHuid. Ponb ceneknu B CO3JaHNU COPTOB PACTEHUN U TTOPOJ )KUBOTHBIX. COPT,
opoja, mTaMM. 3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHON N3MEHUYUBOCTH
H. 1. BaBusnoBa, ero 3HaueHue AJis CENEKIIMOHHON paboTHhl.

Metonbl ceneknMoHHOM paboThl. McKycCTBEHHBIH OTOOp: MacCOBBIA H
VHIUBU1Y AJIbHBIM. OTarsl KOMOUWHAIIMOHHOMN CCJICKIIUU. Hcnertanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUINY C TIOMOIIBIO OIEHKHU
dbeHoTuna NOTOMCTBA U OTOOP MO TEHOTHUITY ¢ oMoIbio aHanu3a JJHK.

M CcKyCCTBEHHBIM ~ MyTareHe3 KaKk  METOJI  CCJICKIIMOHHOW  pabOoThI.
PanyanOHHBIN U XUMUYECKAW MyTareHe3 Kak MCTOYHUK MyTalUil y KyJIbTYPHBIX
dbopm opranusmMoB. Hcmosib30BaHME TE€HOMHOTO PEIAKTUPOBAHUS M METOJOB
pekomOuHanTHBIX JJHK 1151 mosyyeHus ucxoaqHoro Marepuana Jjisi CeJIeKINu.

[Tomyuyenue IIOJIUILIIOUIOB. BryTpuBuaosas rUOpUIN3aIINS.
brnuskopoacTBEeHHOE — CKpelMBaHWe, wid — WHOpuauHr.  HepoactBenHoe
CKpellluBaHue, WM ayTOpuauHr. ['erepo3uc u ero npuuuHbl. Mcnonws3oBaHue
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEKBHUOBBIX THOPUAOB. JIOCTHIKEHHS CEJEKIIMU PAaCTeHUMN U )KUBOTHBIX. «3enéHas
DEBONIOYU).

CoxpaHeHure U U3y4YeHUE T€HETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JUKUX POJIMYEH JJI CO3J]aHUs HOBBIX COPTOB M THOPHUIOB CEILCKOXO3SIMCTBEHHBIX
KYJIbTYyp. H3yuenue, coxpawenue u ynpaeieHue 2eHemudyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBbIX  HCUBOMHBIX 6 YeNAX VAYYULeHUs]
CYWecCmsyrowux U co30aHusi HOBbIX NOPOO, MUHUU U KPOCCO8, 8 MOM Yucie ¢
NpUMEHEHUeM COBPEMEHHBIX MEMOO08 HAYUYHbIX UCCIe008aHUN, Nepeoosblx uoel u
NepCneKmuBHbIX MexHOoI02ULL.

JleMoHCTpauK



[Toptpersr: H. W. Basunos, U. B. Munuypun, I'. [. Kapneuenko, II. II.
Jlykpsauenko, b. JI. Actaypos, H. bopnoyr, /I. K. bensies.

Tabmuib! u cxembl: «L{eHTpBI IPOUCXOKIACHUS 1 MHOTO00pPa3us KyJIbTYyPHBIX
pacTeHuin», «3aKOH TOMOJIOTHYECKHX PSAOB B HACIEACTBEHHON HU3MEHUYHMBOCTH,
«Metogpl cenexkuumn», «OTnanéuHas rudpuauzanus», «MyTareHesy.

JlabopaTtopnasi paGora «J3yueHre cOpTOB KyJbTYypHBIX PACTEHUN U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yyeHrne METOA0B CEJICKIIMU PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHUI.

IKekypeusi «OCHOBHBIE METONBI U JOCTHKEHHUS CEJIEKIMU PACTEHUl U
YKUBOTHBIX (Ha CEJIEKIITMOHHYIO CTaHILIHIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYacTOK, B TEIUIMYHOE XO3AWCTBO, B JIAOOpPATOPHUIO
arpOyHMBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. buorexHoJsiorus U CMHTeTHYECKasi 0HOJIOTHA

OOBEKThI, HCHOJb3YyEMbIE B OHOTEXHOJOTHH, — KJIETOYHbIE U TKAHEBBIE
KYJIBTYPBI, MHKPOOPTaHU3MBI, 150. XapaKTEPUCTHKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIEOONEUYEeHUEe, TMOJIYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJIeNHE. Mukpoouonoruueckuii cuntre3. OOBEKTH MHUKPOOHOJOTUYECKUX
texHosoruii. [Ipon3BoacTBO O€nKa, aAMUHOKUCIOT U BATAMUHOB.

Co3nanue TEXHOJIOTM M MHCTPYMEHTOB LEJIEHAINIPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO MOJYYEHHUSI OPTAaHU3MOB U UX KOMIIOHEHTOB,
COJIeprKalMX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETUUECKUE MTYTH.

Knerounass uHxeHepus. MeToapl KyJbTypbl KJIETOK U TKaHEW PAaCTCHUH U
*KuBOTHBIX. KpuoOanku. Comaruyeckas THOpUAM3AUS W  COMATUYECKUN
sMOpuorene3. lcnonb3oBaHue TramiouoB B CeleKUUH pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonv3zosanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpEeHHE. PekoHCTpyKuus
AULEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIaHTALUU SIAEP KIIETOK.
Texnonocuu 0300po6neHus, KyIbmMusUpPOBaHUsl U MUKPOKIOHANbHO2O PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYD.

XpoMOCOMHass W TeHHas HWHKeHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha W
koHCcTpyupoBanue pekomOouHanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTuxeHus ¥ MEePCIEeKTUBbBI XPOMOCOMHOM U TEHHOM MHKEHEPUU. JKOJIOTHUECKHE
U ATUYECKHUE IPOOJIEMbI TEHHON MHKEHEPHU.

Menuuuackue 6uorexnosnoruu. [locrrenomuas nudposas meauuunaa. [TLP-
JUarHoCcTUKa. MeTaOoJIOMHBI aHaJIM3, TCHOICHTPUYCCKHM aHajau3 MpoTeoMa
YyesjoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VCmosib30BaHHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-Ouommkenepuss g pa3pabOTKu
byHAaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTMM, CO3JaHMsI KOMILJIEKCHBIX
TKaHEel coueTaHWeM TEXHOJIOTHM TPEXMEPHOro OMONMpHUHTHHra M ckaddonaunra
JUISL PELIEHUS 3a/1a4 NIEPCOHAIN3UPOBAHHON MEULIMHBI.



Co3naHne BEKTOPHBIX BaKIMH C IEJNbI0 00OecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBIIeHHE MOJIEKYJSPHBIX MEXaHHU3MOB
¢ynxmonupoBanus PHK-conepkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMACHbBIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JleMoHCTpauu

Tabmumpst u cxemsl: «Vcnoab30BaHUE MUKPOOPTAaHU3MOB B MPOMBIIIIIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHxkeHepusn», «['eHHass HHXKEHEepUs».

JlaGopaTopnas padora «/3yueHne oObEKTOB OMOTEXHOIOTUN.

IIpakTHyeckas padora «llosydeHre MOJIOYHOKHCIBIX IIPOTYKTOBY.

JIKCKypcHsi «bHOTEXHONOrMs — BaKHEWINAs IPOU3BOIAUTEIBHAS CHUIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOJICTBO)».

11 KVIACC

Tema 1. 3apoxneHue W pa3sBuTHE IBOJIOLNMOHHBIX NpEACTABJICHHUN B
omnosioruu

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUlKM BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas nesaTenbHocTh Y. JlapBuHa.

JIBrKy1IMe CUITbl 3BOIIOUMH BUIOB 110 Y. J[apBHHY (BbICOKasi ”HTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAas HM3MEHYMBOCTh, Ooppba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndeckod teopun 3Bomounu (CTD). HelTpanbHas
teopust dBomounud. CoBpeMeHHas SBOJIOUMOHHAs  Ouojorud. 3HA4YEHHE
HBOJIFOLIMOHHON TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHUpA.

JeMmoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK.
Krosee, Y. Hapeun, C. C. UerBepukos, 1. 1. IlImansraysen, [Jx. Xonaein, . K.
benses.

Tabmuiet u cxemsl: «CucreMa sxuBoit mpupos (o K. JIunnero)», «Jlectauna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (HopMuUpOBaHHS MPUCTOCOOTICHUN Y
pacTeHuit n KUBOTHBIX (TI0 JIamapky)», «Kapra-cxema mapiipyTta myremectBus Y.
HapBuna», «Haxoaku Y. [apBuna», «®opmbl OOprOBI 3a CYIIECTBOBAHHUE,
«Iloponbl romy0Gei», «MHoroodpasue KyJIbTypHbIX (opM KamycTbl», «Iloposs
JIOMAIITHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BHIOB (mo Y. [lapBuny)»,
«Cxema COOTHOILIEHUS JABWXKYIIUX CHJI 3BOJIOLHMN», «OCHOBHBIE IOJOKECHHUS
CUHTETHUYECKON TEOPUH IBOJIFOLIUN.

Tema 2. MuUKpPO3BOIIOLMSA U €€ Pe3yJIbTATHI

[TonynsAuus Kak 3JIeMEHTapHas €IWHULA 3BOJOUUH. COBPEMEHHBIE METOIbI
OLIEHKH TE€HETHYECKOT0 pPa3HooOpaszus M CTPYKTypbl HOmyssiiuidl. V3meHenue
reHooHAa MOMyJSIMM KaK 3JEMEHTAPHOE HBOJIIOLMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.



DOnemeHTapHble (AKTOPHI (IBIKYIIME CUJIBI) HBOJIONUU. MyTallMOHHBIN
nporiecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelid TeHOB — ciyuaiiHbie
HEHaMpaBJeHHbIC U3MEHEHUS YaCTOT aJljiesiel B MOMyIauuax. DP¢eKkT OCHOBATEIS.
Ippexm o6ymouirounozo eopaviuika. CHUdCEHUe 2eHemuuecKko2o pa3HooOpa3usL:
npuyunsl u creocmsus. llposenenue s¢pgpexma opeticha eeno6 6 6OILUUX U MATBIX

NONYIAYUSX. Murpanumn. N3osius TIOITYJISLIUI: reorpadguieckas
(mpocTpaHCcTBEHHAas ), Onosiornyeckas (penpoyKTUBHAS).
EcrectBennbiii otO0Op — HampaBisonmid (akTtop 3BoMOIUA. DOpMBI

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOIMIUNA,  pa3pbIBAIOIIMMA
(mm3pyntuBHbIf). [lomoBoit oTO0p. BO3HUMKHOBEHHE W HBOJIOIUS COIUATBHOTO
MOBEAECHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  Pe3yibTaT  MHUKPOIBOJIIOLUU.
Bo3HuKHOBEHUE IPUCTIOCOOIEHUH y Opranu3mMoB. ApomMopd03bl U UANOATANTALINN.
[Tpumepsl mpucnocoONIeHNH y OpraHU3MOB: MOP(OIOrHIecKre, GU3n0I0rHIeCcKue,
onoxumMuyeckue, TnoBeAeHUYeckue. OTHOCHTENBHOCTh  IPHUCIOCOOIIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yjbTaT
MUKpo3BotoIMU. M3omsamus — kirodeBod ¢akrtop BuaooOpazoBanus. Ilytu u
CIIOCOObI BHJ1I000pa30BaHMUS: ajuIonaTpU4YECcKoe (reorpacduueckoe),
CUMIIATPUYECKOE  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMILIONAN3ALNS,
rubpuan3zanus). JJmuTeasHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Poib 3BOMIOLIMOHHON OHOJIOTHH B pa3paboTKe HayYHBIX METOI0B COXPAHEHUS
OounopaszHooOpazus. MUKpOIBOMIONMS U KOIBOJIOLMSA MMapa3UTOB U HUX XO35EB.
Mexanu3Mbl (GOpMHPOBAHUS YCTOMUMBOCTU K aHTUOMOTHKAM U CIIOCOOBI OOPBHOBI €
HEW.

JlemoHcTpanuu

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

Tabmuubl 1 cxembl: «MyTanmoHHass HM3MEHYUMBOCTHY, «llomynsimonHas
CTpYKTypa BUaa», «Cxema MposiBJIeHUs 3aKkoHa Xapau—BaiinOepray, «IBumxyiue
CWJIbl ABOJIIOLUNY, «DKOJIOrMYecKass M30Js1us MONYJAlUi ceBaHCKOU (openny,
«I"eorpadrueckast U30ISAIUS TUCTBEHHUIIBI CHOMPCKOM U TUCTBEHHHUIIBI 1Ay PCKOID»,
«ITonmynsIIMOHHBIE BOJHBI YHCICHHOCTH XUIIHUKOB U KEpTB», «Cxema NeHCTBHS
€CTECTBEHHOTO 0TOOpay, «PopMbI O0pPHOBI 3a CyliecTBOBaHUEY, « UHyCTpUanbHBbIM
MenaHusm», <«OKuBble — uckomaembie»,  «llokpoBHUTENbCTBEHHass  OKpacka
XKUBOTHBIX», «[Ipegynpexnaronias OKpacka >XKHUBOTHBIX», «PU3HOJIOTHYECKUE
ananrtaiuny, «lIpucrnocoONeHHOCTh OpPraHu3MoB U €€ OTHOCHTEIBbHOCTDHY,
«Kpurepun Buaa», «Bunapl-nBoiHUKN», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BUJI000pa3oBaHusy», «I'eorpaguueckoe BunooOpa3oBaHue TPEX BUIOB JIAH IbIIICH,
«IKOJOTru4YecKoe BHUI000pa30BaHME BUIOB CUHUI», «IlOTUIUIOWIBI pacTEHUID,
«KamycTHOo-peneunbiit THOpHUITY.



O6opynoBanue: repbapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia MTHIT |
3BEpEH ¢ MMpUMEPaMH Pa3INYHBIX TPUCTIOCOOICHH, YyUesa ITHI] | 3BEPEeH pa3HbIX
BUJIOB, TepOapuy pacTeHWi OJIM3KUX BHJAOB, OOPA30BaBIIMUXCS PA3THYHBIMU
criocobamu.

JlabopaTtopHnasi padora «BplsiBlieHHEe N3MEHUYHMBOCTH Y 0CO0€ OJTHOTO BUAAY.

JlabopaTopHnasi padora «IIprcniocoOneHrs OpraHu3MOB U UX OTHOCUTEIIbHAS
11EJIECO00Pa3HOCTHY.

Jlabopatopuass pabdora «CpaBHEHHE BHIOB 1O MOP(OIOTHUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoJIIOIIMS U €€ pPe3yJIbTaThI

Metonsl  u3ydeHHsT MakpodBoJtonuu. [lajeoHTONOTHMYECKHE  METOBI
u3yueHus: HBomtouuu. llepexomubie ¢opmMbl U (QUIOTEHETUYECKUE  PSbI
OpTaHU3MOB.

buoreorpaduyeckue meTonbl u3ydeHUs: sBoitouuu. CpaBHeHUE QIIOpHl U
(dayHbl MaTepuUKOB U OCTpPOBOB. buoreorpaduueckue obnactu 3emiau. Bumbl-
SHJEMUKHU U PEITUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKUE METO/bI U3YUEHUS
ABOIONMH. ['eHeTHuecKne MeXaHU3Mbl JBOJIIOLMM OHTOTE€HE3a M MOSBJICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbI.
Pynumentapuble  opraHbl W aTaBU3Mbl.  MOJIEKYISIPHO-TEHETUYECKHUE,
OMOXUMHUYECKHE U MAaTEMAaTUUYECKNE METO bl U3YUYEHUS IBOJIIOIMHU. [ OMOJIOTUYHbIE
redbl. COBpEMEHHBIE METO/IbI IIOCTPOCHUS (PUIIOTEHETHYECKUX JIEPEBHEB.

XpOMOCOMHBIE MyTalli{ U SBOJIIOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuUiIa) dBOJIONUU. [Ipunyun cmenvl QyHKYUlL.
HeoGpatumocTs 3BotonMK. AnantuBHas paauaiuvs. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLU Y.

JlemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkeb.

Tabnuiel 1 cxembl: «DuIOreHeTUUECKUN Pl JOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedaney»,  «Punnodutsr»y,  «CemeHHBIE
narnopoTHukn», «buoreorpaduueckue 30HbI 3emun», «Jlpelid KOHTMHEHTOBY,
«PenmukTery, «HavampHble cTaguu SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTUYHBIE OpraHbDy, «PyIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEJOBEKAa W INUMIIaH3e», «[maBHbIE
HaIpaBJIeHUs 3BOJIIOIUNY, «O0I1111e 3aKOHOMEPHOCTH 3BOJIIOLIUI.

OOopynoBaHue: KOJUIGKIIUH, TepOapuu, MYJSDKA HMCKOMAEMBbIX OCTaTKOB
OpPTraHU3MOB, MYJISIKU TOMOJIOTHUHBIX, AHAJOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHne U pa3BuTHe *KU3HU HA 3emule

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 H
nancnepmusi. JJoHayuyHble TPEACTaBICHUS O 3aPOXKIECHUU KU3HU (KPEallMOHU3M).



['MnoTe3a MOCTOAHHOTO CaMO3apOXKIAEHHUs )KU3HUA U €€ onpoBepkeHue onbvitamu .
Penu, JI. Cnannanmanwu, JI. [Tactepa. [IporcxoxaeHne >ku3Hu ¥ aCTPOOHOIIOTH.

OCHOBHBIE JTaIIbI HEOPraHUYECKOU ABOJIIOLIMH. [InanerapHas
(reosornyeckasi) 3BONIONUSA. XHUMHUYECKas »HBOJOLMA. AOHOI€HHBI CHHTE3
opraHudeckux BemecTs 3 Heopranudeckux. Ombeir C. Mumepa u I'. IOpm.
Oo6pazoBanue moaumMepoB u3 MoHoMepoB. KoamepBarnast runote3a A. . OmapuHa,
rumnore3a mnepBuyHoro OynboHa JIk. XomngeitHa, reHeTwueckas rumoTe3a [
Ménnepa. PubGozumbr (T. Yex) u runoreza «mupa PHK» VY. T'unbepra.
dopmupoBanue MeMOpaH U BOSHUKHOBEHUE TIPOTOKJIETKH.

Hcropus 3emi 1 MeToABI €€ n3ydeHUs. VckoraeMble OpraHuYeCKre OCTATKY.
['eoxpononorust u €€ mMeroapl. OTHOCUTENbHASA W aOCOJIOTHAs T'€OXPOHOJOTHS.
['eoxpoHOJIOrMYECKast MIKaIa: Y0HbL, 3PbL, IEPUOBL, SIIOXH.

HavanbHble 3Tanbl OpraHu4eckoil sBosronuu. llosiBIeHWE © 3BOIOLHA
HEPBBIX KJIETOK. DBOJIOLUSA MeTaboianu3Ma. BO3HMKHOBEHUE NEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIEHKN KaK aHAJIOr MEpPBbIX Ha 3eMile COOOIIECTB.
CrpomaronuTtsl. [IpokaproTHI 1 3yKaprOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIMOHHOE POUCXOKICHHE
BUpYyCOB. lIponcxokaeHue MHOIOKJIETOYHBIX OpPraHu3MoOB. BO3HHKHOBEHUE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPraHU3MOB.

OCHOBHBIC ATallbl ABOJIOLNMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pactennii. Bpixox pacrenmii Ha cyunry. llosiBieHMe CHOpPOBBIX pacTeHHU U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIpomcxokaeHue IBETKOBBIX
PaCTEHUMN.

OCHOBHBIE 3Tambl 3BOJIIOLMU KUBOTHOTO MHpa. OCHOBHBIE apoMOpP(O3bI
AKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie Xxopa0BbI€ )KUBOTHBIE. JKU3HB B BO/E. DBOIIOLUS MO3BOHOYHBIX.
[Tpoucxoxnenue ampubuit u pentwmid. [IpoucxoxaeHrne MICKONMHUTAIONIUX U
ntul. IlpuHnun kimoueBoro apomopdoza. OcBoeHue O€CO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Paszutne xu3HM Ha 3eMje IO dpaM M IEepUoAaM: apxeu, MPOTEPO30M,
najgeo30m, Me3030i, kaiiHo301. OO0111ast XapaKTEepUCTUKA KJIMMAaTa U T€OJIOTMYECKUX
nporueccoB. [losiBIeHre U paclBEeT XapaKTEpHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE:
€ro YCJOBHUS U BIUSTHUE HA Fa30BbIA COCTaB aTMOC(EPHI.

MaccoBble BHIMUpAHUSI — KOJOTUYECKHUE KPU3HUCHI mpouuioro. ITpudnnbl u
CJIEICTBUS MAacCCOBBIX BbIMHUpaHWi. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHO0Opasus Ha 3eMIie.

CoBpeMeHHas cUCTeMa OpraHudeckoro mupa. IIpuHuumnel kiaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYIIIbI OPraHU3MOB.

JleMoHCTpauu

[Toptpetsr: ®@. Penu, JI. Cnayutanuanu, JI. [lacrep, . . Meunuxkos, A. U.
Omnapun, /[x. Xongeits, I'. Mémnep, C. Muinep, I'. FOpu.



Tabmuier u cxembl: «Cxema ombitTa @. Penuy, «Cxema onbita JI. [1actepa mo
U3YUYEHUIO CaMO3apoxaeHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. Opm»,
«JTanbl ~ HEOpPraHWYEeCcKoW  3Bomouumn», «l'eoxpoHosOrMYecKkass  IIKajiay,
«HauanpHble 3Tarbl OPraHUYecKo 3BOMIONUNY, «CxeMa 00pa3oBaHMs 3YKapHOT
nyTéM cumonoreHeza», «Cucrema XUBOM mpupoab», «CTpoeHHE BUPYCay,
«Apomopdo3bl  pacTeHmit», «PuHHOGUTEY, «OIHOKIETOYHBIE BOJOPOCIH,
«MHoroxksietounsle  Bogopocin», «Mxm», «llanoporHukm», «l'omoceMeHHbIE
pactenus», «Opraisl HBETKOBBIX pacTeHHI», «CxeMa pa3BUTHUs )KUBOTHOTO MUPAY,
«Apomop(}o3sbl KUBOTHBIX», «IIpocTeitmmey, «Kumeunomnonoctueie», «llnockue
yepBu», «YneHuctonorue», «PbiOb», «3emMHOBOIHBIEY, «lIpecmbikarommecs,
«IItnupy, «Miekonuratomuey, «Pa3BuThe Ku3HU B apXEUCKOU 3pe», «Pa3zButue
KA3HU B IPOTEPO30MCKOU »dpe», «Pa3BuThme XKU3HM B IAJCO30HMCKOM 3pey,
«Pa3BUTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )XKU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHasi cUCTeMa OPraHUYECKOT0 MUPay.

OOGopynoBanue: repOapuu pacTEHUM pa3IUYHBIX OTAEJOB, KOJUICKIUU
HACEKOMBIX, BJI&YKHbBIE TIPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUU
UTJIOKOXKHX, CKEJIEThl TO3BOHOYHBIX KUBOTHBIX, UydeJia MTUI] U 3BEPEH, KOJUTCKIIUU
OKaMEHEJIOCTEH, TOJIE3HbIX MCKOMAEMbIX, MYJSDKA OPraHUYECKUX OCTATKOB
OpPTaHU3MOB.

BupryaasHas gadopaTopHas padora «MojennpoBaHue onbIToB Musiepa—
FOpu 1o nu3ydeHuto abMOTeHHOT0 CUHTE3a OPTaHUYECKUX COSTMHEHUM B IEPBUYHOMN
aTMocdepe».

JlabopaTtopnasi paGora «/I3yyeHue M omnHMcaHUE HCKONAEMbBIX OCTATKOB
JPEBHUX OPraHU3MOB).

IIpakTnueckass padora «M3ydeHne O0COOCHHOCTEM CTPOCHUS pacTEHUM
Pa3HBIX OTACIOBY.

IIpakTuyeckas padora «3yueHue oCOOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznenbl 1 3agaun aHTPONOIOTMU. METO 1Bl aHTPOIIOJIOT U H.

CraHOBIICHHE TPEICTABICHUN O MPOMCXOXKIACHUM YeEJIOBEKa. PeluruosHeie
BO33peHUs. COBpEMEHHbIE HAYYHBIE TEOPUU.

Cx0ACTBO yenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBunerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CpPaBHUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHUYECKHUE,
noBesieHueckue. OTanyus 4elaoBeKka OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuUTHE TOJOBHOIO MO3ra U BTOPOM CHUTHAJIBHOMU
CHUCTEMBI.

JBrxyiye cwibl ((pakTophl) aHTPOIIOTeHEe3a: OMOJIOTHYECKHE, COITUAIbHBIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.



OCHOBHBIE CTaJAWU aHTpOIOTeHe3a. PaHHME uenoBeKOoOOpa3Hble O00E3bSHbBI
(TPOKOHCYJIBI) U paHHHUE MOHTHUJIBI — OOIIME MPEAKU YeTOBEKOOOPa3HBIX 00€3bsH U
Mo1e. ABCTPAJIONUTEKU — JBYHOTME IPEAKH JIIOAEH. UenoBeK yMeIbl, IepBbIe
M3TOTOBJICHUS OpY UM Tpyaa. YeaoBek NpsiMOXOISIMNA U TIEPBBIN BBIXO/I JIFOJCH 32
npenensl Appuku. YenoBek reifenboeprekuii — o0umi npeok HeaH 1epTaaIbCKOro
YEJIOBEKA M YEJIOBEKa pa3syMHOro. YeloBeK HEaHAEPTAIbCKUM KaK BHJ JIKOJEH
XOJIONHOTO KinMara. YeloBeK pa3yMHBIA COBPEMEHHOIO THIIA, JACHUCOBCKUMI
YeJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeneinamu Adpuxu. [laneoreneruka u
MajJeoreHOMHUKA.

DBOJIIOLMSI COBPEMEHHOTO uesoBeka. EcTecTBeHHBIH OTOOp B MOIMYJISIUSX
yenoBeka. MyTalMoHHbBIM Tpouiecc W noauMop@usM. [lomynsiiioHHbIE BOJHBI,
Ipeiid reHoB, Murpauus U «3(pQPexT ocHoBaTeNs» B MOIYJSUAX COBPEMEHHOTO
YeJI0BEKA.

UYenoseyeckue pacel. IloHarue o pace. bosbiume pacel: eBporneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUAlIbHASs),  MOHTOJOWAHAs
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YeloBeKa IO ILJIaHETe.
EnuHcTBO  4yenoBeuecknx — pac.  HayuHas  HECOCTOSITENBHOCTH  pacH3Ma.
[Tpucnoco0aeHHOCTh 4YeNOoBEKa K pa3HbIM YCIOBUSAM OKPYXKAIOLIEH Cpelbl.
Bnusinue reorpaduueckoit cpeabl u Apelida reHoB Ha MOP(HOIOTrHio U (PU3HOJIOTHIO
YeJI0BeKa.

MexaucuuruiMHapHble  MeToAbl B (¢u3nuecko  (OMOJOrMYecKon)
AHTPOIIOJIOTMM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS W MAJCOAHTPONOJIOTHS
YeJIOBEUECKUX NOMyJsiuui. buoconnanbHble HCCIeNOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanue KO3BOMIOLMHY OMOJIOTUYECKOTO U COLIMATIBLHOTO B YEJIOBEKE.

JleMmoHCcTpauumn

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

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOTOJIOTHIY, «I 0JJOBHON MO3T UeJIOBEKay,
«YenoBexkooOpa3Hble 00€3biHb, «CKeleT ueIoBeKa M CKeJeT IIMMIIaH3e»,
«PynMMeHTBI 1 aTaBU3MbD, «JIBHKyLIME CHIIBI aHTPOIIOTEHE3A», « DBOJIIFOLUMOHHOE
JIPEBO  YENOBEKa», «ABcTpajonutTek», «YenoBek  ymensii», «YeaoBek
NPAMOXOISIININY, «JleHrncoBckuil yenoek» «Heanaepranbup», «KpoMaHbOHIIBDY,
«IIpenku yenoBekay», « ITambl IBOJIIOLUN YETOBEKA», «Packl yelmoBeKkay.

O6opynoBanue: MyJSDKH — OKaMEHEJIOCTEeH, TMPEeAMETOB MaTepuaIbHOM
KyJbTYpbl TpPEAKOB 4YeJloBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHIECKUMU U  OHOJICHCKUMM CIOKETAaMH TPOUCXOXKJICHUS YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BeKa, MOJIEIb
yeperna 4esioBeKa U yepena MMMIIaH3€e, MOJIEIb KUCTH YeJIOBEKA M KUCTH IIMMIIaH3e,
MOJIEIN TOPCA MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «M3yueHne o0OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3aHHBIX C MPAMOXOKICHUEM).

IIpakTnyeckas padora «/3ydueHune 3K0JIOrMUECKUX aJanTalui YeIOBEKa.



Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHHUSIX OPraHU3MOB H
HA/IOPTraHU3MEHHBIX CHCTEM C OKpY KaloLei cpenoi

3aposkaeHue U pa3BUTUE 3KOJOTUH B Tpyaax A. ['ymbonbara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl u 3amauu
9K0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metoasl skosoruu. IlosieBbie HaOMIOEHHS. DKCHEPUMEHTHI B 3KOJIOTHU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM i1 YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€H YENOBEYECTBA C MpUPOJoi. PopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYpPbI U 3KOJOTUYECKOM IPAMOTHOCTH HACEJICHUS.

JleMoHCTpanumn

[Toptpetsi: A. I'ymbonbar, K. @. Pynbe, H. A. Cesepiios, O. ['ekkenb, A.
Tencnu, B. H. Cykau¢s.

Tabmuupel 1 cxeMsl: «Pa3gensl skomorum», «Metoabl skomorum», «Cxema
MOHHUTOPHUHIA OKPYKAKOLIEN CPEIBD.

JlaGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKoJiornueckre (PakTopbl U 3aKOHOMEPHOCTH UX aencTus. Knaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH JEHCTBUS dKojornueckux ¢akropos. [Ipasmno muaumyma (K.
[npenrens, 0. JInbux). TonepaHnTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBbl.

Abuotnueckue ¢akropel. CBeT Kak sKkonorudeckuil axrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTEeHUN M JKMBOTHBIX II0 OTHOIIEHHIO K cBeTy. CUTHAJIbHas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak skonorudyeckuil (axrtop. JleiicTBue TemiepaTypbl Ha
opraHu3Mbl. [[oMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. Ilpucrnocobnenus pacTeHHil K
HoJIIepKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHus ;KUBOTHBIX K U3BMEHEHHUIO BOAHOTO PEXUMA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rnyOWHHAs ~ TOJNOYBEHHAs,  BHYTPUOpPraHu3MeHHas.  DU3NKO-XUMHUYECKHE
0COOEHHOCTH cpesl 00uTaHust oprann3moB. [IpucnocoOnennst opraHu3MoOB K KU3HU
B Pa3HbIX cpeaax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE puUTMBL. CyTOYHBIE U
roJu4yHble PUTMBL. [IprCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCIIOBHM KU3HU.



Xuznennslie popmbl oprann3moB. [lorsTre o )ku3HeHHoi popme. XKuzneHHsie
bopMBbI pacTeHMil: NEepeBbsl, KyCTapHUKH, KyCTapPHUYKH, MHOTOJETHHE TpPAaBBHI,
oJHOJIeTHHE TpaBbl. KU3HEHHBIE (POPMBI )KMBOTHBIX: TUAPOOHOHTHI, T€OOUOHTHI,
a’3poOnOHThI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue dhaxkTopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIHS,
XHUIIHAYECTBO, cuMOM03 u ero ¢opmel. [lapasutusm, koomepaius, MyTyalu3M,
KOMMEHCAJINU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Hetpoduaeckue
B3auMoOJecTBUs  (Tomuueckue, (Qopuyeckue, (Qpabpuueckue). 3HaYCHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpee
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYESHUS.

JleMoHCTpanun

Tabmuupl U cxembl: «Jkonorudyeckue (axrtopb», «CBETOBOM CIEKTPY,
«ODKOJOTHYECKUE TPYIIBI )KUBOTHBIX IO OTHOUIEHUIO K CBETY», «TeImIOKpOBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XMBOTHBIE», «DHU3MOJIOIMYECKUE aJanTalun
KUBOTHBIX», «Cpenbl OOWTaHHMS OpPraHU3MOB», «DBHONOrMYECKHE PUTMBDY,
«KuznenHnble (popMbl pacTeHHl», « KuzHeHHbIe (DOPMBI )KUBOTHBIX», « IKOCUCTEMA
IIMPOKOJIUCTBEHHOTO JIecay, «IJDKOCHUCTEMA XBOMHOro jeca», «llemm nuranusy,
«XUITHUYECTBOY, «ITapazutuzmy, «KonkypeHuus», «Cumouosy,
«Kommencanuzm».

O6opynoBanue: repOapuu pacTeHUNW U SKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TE€HEBBIHOC/IMBBIE KOMHATHBIE PAaCTEHUs, repOapuy U KOJUIEKLIUH TETUIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydelia MTHUIl U 3Bepei, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIE
pacTeHusl JaHHBIX TPYIII, KOJJIEKIIMH >KMBOTHBIX, OOUTAIOIIMUX B pa3HbIX cpeaax,
repbapun M KOJUJIGKUMH PACTEHMH M IKUBOTHBIX, OOJIaJaloUIMX YepTamu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHM JXKW3HU, Trepbapuu u
KOJUIEKIIUM PACTEHHM M JKUBOTHBIX PA3IUYHBIX XKU3HEHHBIX (POpPM, KOJUIEKIIUU
YKUBOTHBIX, YUYACTBYIOLMX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BJIUSTHUIO CBETAY.

JlaGopaTopHasi padora «BpIgBICHHE NPHUCIOCOOICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopHasi paboTa « AHATOMUYECKHE OCOOEHHOCTH PACTCHUHN U3 Pa3HbBIX
MeCT OOUTaHUS.

Tema 8. DKo010rus BUA0B U MOILYJIANH

OKOJIOTUYECKHE  XapaKTEPUCTUKHU  TOIYJISILHH. [Momynsimusa  Kak
Ouonoruyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NUECKUX OAPHEPOB U
0COOEHHOCTEW OMOoJIOrnK BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyjsiuuid. OCHOBHBIE TOKa3aTeau NOMYJSIUUMU: YHUCIEHHOCTb, IIJIOTHOCT,



BO3pPaCTHAas M IIOJOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nomyiasinuud. OleHKa YUCICHHOCTH TMOIMYJISIUHN.
JvHaMmuka momnyiasiuud U €€ peryysiius. bHOoTHYecKui MOTEHUHAN MOIMYJSLUU.
MopaenupoBaHue JUHAMUKH NOMyJsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIUN.
KpuBble BbDKMBaHUA. Perynsnus YUCICHHOCTH TMOMYJISANHNA: pPOJb (PaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (T- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. Mectoobutanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XaruynHcona. Pa3Mepbl 3KOJI0TMYECKOU
Hui. [loTeHnmanpHas u peaau3oBaHHAs HUIIIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. Buabl M HX KU3HEHHBIE
CTpaTeru. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJICHUSI W MUrpaluuid >KUBOTHBIX. buoiormueckue
WHBa3UM YyKEPOJIHBIX BUJOB.

JleMoHCTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXembl: «IKOJOTHYECKUE XapaKTECPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasanun», «CKOpPOCTh  3acelieHUsT TMOBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb s3xonorundeckoi Humm [Jx. Y. XaTauHconay.

O6opynoBaHue: repoapuu pacTEHUN, KOJIJICKIIMU KUBOTHBIX.

JlabopaTtopHnasi pa6ora «lIpucmnocobiienus ceMsiH pacTEHUHN K PacCEeICHUION.

Tema 9. Jkosorust coodmEecTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsA3M MEXIY
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema kak otkpbitas cuctema (A. Jx. Tencnu). dOyHKIMOHATBHBIC
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOIYIEHThl, KOHCYMEHTBI, PEIYyIICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u certu. AOHOTHYECKHE OJIOKHU
skocucTeM. [1ouBbI U Wbl B 3kocucTeMax. KpyroBopor BelIeCTB U MOTOK SHEPTUU
B 9KOCHUCTEME.

OcHOBHbIE MOKa3aTeNH IKOCUCTEMBL. bruoMacca u mpoayKius. DKOJIOTHUYECKUE
nUpaMUIbl YUCes, OMOMACChl U DHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykiieccuu. [lepBudHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTpPOINOIEHHbIE BO3JCHUCTBUS Ha
cykneccuu. Kimmmakchnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEII[ECTB — OCHOBA YCTOMYNBOCTH COOOIIIECTR.

[IpupoaHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKOocUucmembvl Mopeu U
oKeanos. Ixocucmemvl MYHOp, 1eco8, Cmenel, nyCmbitb.



AHTpPONOreHHBIE HKOCUCTEMBI. ATpO’KOCUCTEMA. ArpoueHo3. Pazmumuus
MEXK/1y aHTPOTIOT€HHBIMH U MIPUPOJIHBIMHU SKOCUCTEMAMH.

YpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opoackas
bropa u ¢ayna. CuHaHTpomM3alus TOpOACKOM ¢ayHbl. buonorumyeckoe u
XO035IUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aWMOJICUCTBUN OPTaHHU3MOB B
sKocucteMax. Poib kackadnoeo sghghexkma u 6u008-30upuxamopos (Kiouesvix
61008) 6 yHKYUOHUposaHuu 3Kkocucmem. IlepeHOC SHEPTUU U BEIIECCTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmul 6030eticmaus 3a2pA3HeHUL PA3ZHbIX MUNO0E8 HA CYOOPSAHU3MEHHOM,
OD2aHUSMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbL
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHH020 6030eticmaus. MeTononorus
MOHHUTOPUHIA €CTECTBEHHBIX U AHTPOIIOT'€HHBIX IKOCUCTEM.

JleMoHCTpanumn
[Toptper: A. JIx. Tencnn.
Tabmuuer  u cxembl:  «CTpykTypa  OuWoueHo3a»,  «DKOocUCTEMaA

IIMPOKOJUCTBEHHOTO Jiecay, « IKOCHCTEMa XBOWHOTO Jjecay, «DYyHKIIMOHAIbHbBIE
IpyHIibl OpraHU3MOB B 3KocucTeMe», « KpyroBoport BeecTs B skocuctemey, «Llenn
nuTaHus (macTOWILNHAsA, JOETPUTHAsA)», «IKOJOTMYECKas NupamMuia 4YUCE»,
«DKoNornyeckas nupamua Ouomacch», «IKOJOTHUecKass MHpaMuia dYHEPTH»,
«O0pazoBanue O6onotay, «IlepBuyHas cykueccus», «BoccTaHoBIeHHE Jieca TOCTe
noxapa», «JKocUCTeMa 03epay, «ArpoueHos», «KpyroBopoT BemecTB M MOTOK
SHEpPruM B arpoueHose», «[Ipumepsl ypOboskocucTem».

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia NTHI[ U
3Bepel, repdapum KyJIbTypHBIX U AUKOPACTYIINX PACTEHU, aKBAPUYM KaK MOJIETh
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

JlaGopaTopnasi pabora «l3ydeHue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKYypcusi «IDKCKYpCHsl B TUIMYHBIM OMOTEO1IeHO03 (B MyOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJIOJIbHBIM WU IOMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKypcusi «IKCKYpCHUsl B arposKocucTemy (Ha MoJie WIA B TEIUIMYHOE
XO3MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmemmanerapuas oOosiouka 3eMJIM, TNIE€ CYHIECTBYET WIIH
CyIlleCTBOBaJa XM3Hb. PazBuTHe mpejacTaBieHuii o ouochepe B Tpyaax J. 3rocca.
VYuenue B. . Bepnaackoro o 6nochepe. Ob6mactu 6mochepsr u e€ coctas. Kupoe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH cyliecTBOBaHMs Onocdepnl. OcobeHHOCTH OHochephl Kak
r1106anpHOM 3KOoCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst



BEIECTB ¥ OMOTEOXUMHYECKHUE IUKJIIBI (YTIAEpoa, a30Ta). PUTMUYHOCTH sSIBICHUH B
onocdepe.

3oHanbHOCTH OMocdepsl. [lousaTre o 6Gmome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOMHBIE Ji€Ca, CMENIAHHBIE M IIMUPOKOJMCTBEHHBIE JieCa, CTENHU, CABAHHBI,
MIyCThIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiMMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KHUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
onochepHbIX PYHKIIUM.

JleMoHCTpaIuuA

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

Tabmuubl 1 cxembl: «I'eocdepsl 3emmn», «KpyroBopor a3ora B mpupoae»,
«KpyroBopoT yriepoga B mpupojse», «KpyroBopoT Kuciopojga B TPHUPOJIE»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cymny, «KinMarnueckue
nosica 3emnn», «TyHapay, «Taliray, «Cmemannsiii jgec», «IIIMpokoIUCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycteiHsy, « Tpornueckuit gecy.

OO06opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:Ka0OIIafA cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelOBEKa Ha
ouocdepy. 3arps3HeHre BO3AyITHON cpebl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOTHOMN
cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymienume mouBbl. OxpaHa MNOYBEHHBIX
pecypcoB. I3meHeHune kimmara.

AHTpOIIOT€HHOE BO3/ICICTBUE HA PACTUTENbHBIA M KUBOTHBIA MuUp. OXxpaHa
pPaCTUTEILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOBL.
Kpacasie xHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
boranudeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIC TPUHIUIIBI YCTOMYMBOTO PA3BUTHUSI UEJTOBEYECTBA U IMPUPOJBI.
PanronanbHO€ ~ MPUPOJOMONB30BAaHME M COXPAHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTHU COBPEMEHHOTO KPU3UCa U €0 BEPOSITHBIE TIOCIICICTBUS.

Pa3Butne METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu no cocmosaHUl0 OMOENbHLIX U008 U Ikocucmem. (OcHOBbI
9Kopeabunumayuu dKocucmem u cnocooos 060pvOvLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JleMmoHcTpanuu

TaOmu1s! u cxembl: «3arpsizHeHue aTMoc(epod», «3arps3HeHne ruApochepb,
«3arps3HeHue nouBb», «[lapHukoBbIi 3dhekT», «Oco00 oxXpaHsemMble MIPUPOIHBIE
TeppuTOpUn», «MOAENIN yIpaBIIEMOTO MUPAY.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHWUW M JKUBOTHBIX KpacHoii
kHuru Poccutrickon ®@enepanun, KpacHON KHUTM peTHOHA.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUSA K peE3yJbTaTaM OCBOCHHS
OOyJaromMMHCST TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METanpeIMETHBIC U MPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOrpaMMbl IO OUOJOTUH
BBIJICJICHBI CIIEAYIOIIME COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IPaXKIAaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpPEACNICHUIO, Haiuyue momueayuu K OOydeHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPATUIUN pPa3BUTHA OHOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH II€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOT0 00Pa30BaHUs, HAIUUUEe NPABOCO3HAHUSL YIKOTOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHUHU TOCTUTAIOTCS B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIIBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMUA POCCUMCKUMU COLUOKYJIBTYPHBIMU, UCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU U HOpPMaMHU
MOBEJICHUSI U CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTHU3MA H
YBAKEHUS K 3aKOHY W IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHUS, OCEPEKHOr0 OTHONIIECHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpaAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupoue u
OKPYXKaroUIen cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOoro mpenmera «buomorus
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMH, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCcTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMbITA W OMbITA AEATEILHOCTHA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHHI
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBAXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOU JIESITEIIbHOCTH MPU CO3JJaHUU YUEOHBIX
MPOCKTOB, pEIICHWH YyYeOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHEHUHU
OMOJIOTMYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3WIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YUYUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOEXKICHUAMH, KyJIbTYPHBIMA LIEHHOCTSMU U
COIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHEHHS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXUTEIbHOIO
OTHOIIICHHS K MHEHHUIO OIIMNOHEHTOB IpU OOCYKJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTMYECKOTO COJISPKAHNS,

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON Ipak TIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBa)XEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PoauHoii, ropoctu
3a CBOM Kpal, cBOIO PojuHY, CBOW S3BbIK M KYJbTYpPYy, IPOIUIOE U HACTOSIIEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MIPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TPUPO/IBI,
JTIOCTHXKEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJICHHUE U
pa3BuTHE OWOJOTHHM, TOHMMAaHUS 3HAYCHHS OHOJIOTMHM B ITIO3HAHUHM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amure OTeyecTsa,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HA B COOTBETCTBUMU C
TpaauusMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYJAa, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHUMAaHHUE YMOIMOHAIBHOTO BO3JICUCTBUS KUBOU MPUPOJIbI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1arONOy YU :

NOHMMAaHUE U peanu3alysi 310poBOro 1 6€301macHoro oopasa xu3Hu (310poBoe
MUTaHKUE, COOJIIO/IEHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATHI W OTHObIXa, peryjsipHas (u3uyeckas aKTUBHOCTB), OEpEkKHOro,
OTBETCTBEHHOT'O M KOMIIETEHTHOT'O OTHOIIEHHSI K COOCTBEHHOMY (PU3NYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

IIOHMMAHUE LEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOIICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHATbHON JEesTENbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  pealu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTM4ECKOI0 BOCIIUTAHMSA

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPHUOOpETEHHE OmbITa
IUIAHUPOBAHMS TIOCTYIIKOB M OLIEHKM MX BO3MOJXHBIX IOCJIEICTBHMA IS
OKPYIKAIOIIEN CPEBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpOoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTH UCTIOIB30BATh MIPUOOPETaEMbIe MPU U3YUECHUH OMOTIOTHH 3HAHUS
M YMEHHS TpU peHIeHHd MpoOsieM, CBA3aHHBIX C  palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHJIOB,
AKOCHUCTEM, OHOChEphl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAIINX BPE OKPYKAIOILIECH MPUPOJHON
cpene, yMeHHe MPOTHO3UPOBATh HEOJIArOMPHUAITHBIE 3KOJOTHUYECKHE MOCIEACTBHS
IIPEANPUHAMAEMBIX IEUCTBUM U NIPEJOTBPALATh UX;

HaJIM4HME PA3BUTOIO HKOJIOIMYECKOTO MBIIUICHHUS, YKOJIOTMYECKON KYJIbTYpBI,
OIbITa NEeATENBHOCTH HKOJIOTMYECKOM HaIpaBJIEHHOCTH, yYMEHUs



PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOMN JIESITEIILHOCTH SKOJIOTMYECKON
HaIpPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOI'O Ha JUAJore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOW KYJIbTYphl KaK CPEACTBa
B3aMMOJICHCTBUS MEXK/TY JIFOJbMH U MIO3HAHUS MUPA;

NOHUMAaHUE CHeuuPUKU OHOJOTUM KaK HAyKd, OCO3HaHUA €€ poJih B
GbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUSI 00 OKPYXalolleM MHUpPE KaK O €AMHCTBE MPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B MO3HAHUM MPHUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHHH MpoOIeM
COXpaHEHUS TPUPOIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJIOTHUU ISl COBPEMEHHON ITMBUIIU3AIIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEJUIIMHBI, CO3J]aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pelIaTh PECypCHblE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MIOMCKA MyTEeH BBIXOJIa U3 MIOO0ATBHBIX IKOJIOTHUECKUX MPOOJieM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIlMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpcoB M (HOPMUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUHU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHON TPaMOTHOCTH OOydarommxcs, GopMHUpPyeMOi
MIPU U3Y4YE€HUU OUOJIOTHUH;

MOHMMAHHUE CYIIHOCTH METOJIOB MO3HAHUS, UCTOJb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJy4YaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOIIEro MUpPa M MPOUCXOISAIIMX B HEM M3MEHEHU,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIOUYCHHS HAa OCHOBE HAayyHbIX (DaKTOB
UMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYUYEHHS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENIBHO HCIIOIb30BaTh OUOJOTUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

OCO3HAHUE LIEHHOCTH HAYYHOU ESTEIbHOCTH, T'OTOBHOCTH OCYIIECTBISThH
MPOEKTHYIO U UCCIIEA0BATEIbCKYIO ACATEILHOCTh MHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W CIIOCOOHOCTh K  HENPEPhIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K aKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI



MeTtanpeameTHbie pe3ysbTaThl OCBOCHHs yueOHoOro mpeamera «buomorus»
BKIIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YYAIOUIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTpaKAIOUIUE
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa U CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHHE, MPOLECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
U CCJEeI0BaHNE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCATbHbIE
yuyeOHble JeHCTBUS (TO3HABAaTENbHbIE, KOMMYHUKATUBHBIE, pETYJISTHUBHbIE),
obecneunBaromye GopMrupoBaHrue (yHKIMOHAIBHOW IPaMOTHOCTH U COLIMAJIBHOM
KOMIETEHIIMM  O0YyYaroIMXCs;  CIIOCOOHOCTh  OOYYarOIIMXCS  MCIOJIb30BaTh
OCBOEHHBIE MEKIUCIMIUIMHAPHBIE, MUPOBO33PEHUYECKHAE 3HAHNUS U YHUBEPCAIbHBIE
yueOHbIE IeMCTBUS B TO3HABATEIILHON U COLIMAJIBHON MIPAKTHUKE.

B pe3ynbraTe u3yueHuss OM0JIOruy Ha YpPOBHE CpelHEro oO1iero oopa3oBaHus
y oOyuaromierocss OyayT cQOpMHUpPOBaHbBl I103HABATEIbHbIE YHUBEPCAJIbHBIC
yueOHbIE JEHCTBUS, KOMMYHHUKATHBHBIE YHHBEpCaJbHblE YydeOHbIE IEHCTBUSA,
PEryJIsTUBHBIE YHUBEPCAIbHBIE YUE€OHbIE NEHCTBUSA, COBMECTHAS JEATEIbHOCTD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEr0 OOIIEro
00pa30BaHUsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU M03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 0a3oBble JJOrHYecKue JeCTBUSL:

CaMOCTOSITENNbHO ~ (OPMYyJIHUpPOBaTh M aKTyaJIM3UpOBaTh  IMpoOseMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3za, cuHTE3a, CPaBHEHUS, Ki1acCU(UKAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTHMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUH HX
JOCTUKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTHU C ITOCTABICHHBIMU LIENSAMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 00bsICHEHUS! (DAaKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYKIAEHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPECTBA JUIsl TPEICTABICHUS CYIIECTBEHHBIX
CBSI3e M OTHOUIEHMH B M3Y4YaeMbIX OHOJOTHYECKMX OOBEKTaX, a TaKxke
IPOTUBOPEUHMI PA3HOTO POAA, BBISIBICHHBIX B Pa3jIMYHbIX HHMOPMAIIMOHHBIX
WCTOYHHKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] NPOOJEMBbl C YYETOM aHaIM3a MMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;



BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBATH ¥ BBHITIOHITH pa0OTy B YCIOBHUSAX PEaJbHOTO, BUPTYATIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeICTBUSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3pelieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a71a4, IPUMEHEHUIO
Pa3IMYHBIX METOJ/IOB MTO3HAHUS;

UCTIONb30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYCHHUIO HOBOTO
3HAHWs, €ro WHTEPIpETaluH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX U COIUATBHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJI€Th HAYYHOM TEPMUHOJIOTHEH,
KJTFOUEBBIMHU MTOHATUSIMHU U METO/IAMH;

CTaBUTh M (OpPMYyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM
NEATESTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIAITh NIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PEIICHUs], HAaXOAUTh apTyMEHTHI JJIs J0Ka3aTeIhCTBAa CBOUX
YTBEPKJICHUM, 32/1aBaTh MapaMeTPhbl U KPUTCPUH PEIIICHHUS,

aHAIM3UpPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud  pe3yJbTaThl,
KPUTUYECKU OIICHUBATH UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsM, OIICHUBATH IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIIOCOOOB
NeNCTBUS B MPO(ECCUOHANBHYIO CPENy;

yMETh TEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTHYECKYIO 00JIaCTH
KU3HEIEITeIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC WJCH, MpeJjiaraTb OPUTHHAIBHBIC MOIXObI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOUYHHUKAX MH(POPMAINH (TEKCTE YI4EOHOTO
nocoOusi, HAyYHO-TIOMYJISIPHOW — JIUTEpaTrype, OHOJOTHYECKHUX CIOBapsAX U
CIIpPaBOYHMKAX, KOMIBIOTEPHBIX 0a3zaxX JaHHBIX, B WMHTepHETE), aHAIM3UPOBATH
UH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHHS, KPUTUIECKHU OIICHUBATH
e€ I0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bopMyITUpPOBATh 3aMPOCHl U MPUMEHSITH PA3THMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOAUMOM 71l BHITIOJIHEHUSI YYEOHBIX
3ajay;



npuOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTU, COBEPIIICHCTBOBATH KYJIbTYPYy aKTUBHOTO MCIIOJIb30BaHUS PA3TUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

WCIIOJB30BaTh HAYYHBIM SI3bIK B KA4yecTBE CpEACTBa mpu padbore cC
Ovonornyeckod HHPOpMaLUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe U
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpPMYJibl, ab0peBHAaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HarJISAHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAClO3HABAaHUS W 3alUTBl  WHOOpMaLNH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OBJiaieHne YHHBEPCAIbHBIMIA KOMMYHHMKATHBHBIMH J1€/iCTBUSIMU:

1) oO1enme:

OCYILIECTBIISITh KOMMYHHUKAIIMKM BO BCeX chepax *KU3HU, aKTUBHO Y4aCTBOBATh
B JMAJIOTE€ WM JMCKYCCHUM O CYIIECTBY OOCyXaaemMol TeMbl (YMEHHE 3a/J1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIBHO BBIIOJIHEHUS MpeajiaraeMoun
3a/1a4l, YYUTHIBATh MHTEPECHI M COIIACOBAHHOCTH IMO3HMIMKA JPYTUX YYACTHHKOB
JMajora Wik JUCKyCCUN);

pacno3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIIEHUSA, I[OHMMATh 3HAYEHUE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYATh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaAMEPEHHUS IPYTUX JIIOJCH, MPOSBISITh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1€ TeJIbHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIINX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;

NPUHUMATh  II€JIM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BHIBATH WU
KOOPJMHHUPOBATH JICUCTBUSA TI0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiaTh poiau ¢ Y4€TOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0I0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;



MpearaTb HOBBIE MPOEKTHI, OLUECHWBATh HAEU C TO3ULIUHA HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIISTh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranuszanms:

UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX AECHCTBHSX M MOCTYIKAaxX IO OTHOWIEHUIO K YKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYLIECTBIIATH IMO3HABATEIBHYIO NEATEIBHOCTD, BBISABIATH
po0JIeMbl, CTaBUTh U (HOPMYIUPOBAThH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
JESTEIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOATEILHO COCTABJIATH IIJIAH PEMICHUS TPOOIIEMBI C YUETOM UMEKOUTUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CHUTYAIIUsIM;

pacuIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32
pelnieHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IUPOKOW DSPYAMIINH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:

JIaBaTh OILICHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJ€Th  HABBIKAMH  TIO3HABATENBHON  peduIeKCMH  KaK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3YyJbTATOB M
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIEKCUU ISl OLEHKU CHUTYalluH, BHIOOpA
BEPHOIO PEILICHHS;

YMETh OLICHUBaTh PHUCKU WU CBOEBPEMEHHO INPUHUMATh PEUICHUSA II0 HX
CHIKECHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JPYTHX MpPU aHAINU3€ PE3yJIbTATOB
NEATEIbHOCTH;

3) npuHATHE ce0sl U APYTUX:

MPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

[IPUHUMATh MOTHMBBI M apryMEHTHl APYTUX NpPU aHAINU3E PE3YyJIbTATOB
JEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIINOKU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIIMH JPYTrOro YeJIOBeKa.



ITPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIE pPE3YNBTATBl OCBOCHMS COJEPKAHHMS Y4YEOHOro IpeaMmera
«buonorus» Ha yrayOnEéHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npoduibHoro  oOydenusst  oOydvarommxcss  Owonmorud. OHHM  BKIIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM Hay4YHbIe 3HAHUS, YMEHUS U CIIOCOObI ACHCTBUH 1O
OCBOEHUIO, MHTEPIPETAIMN U MpeoOpa30BaHUIO 3HAHUM, BUABI JIEATEIBHOCTH IO
MOJTYYCHHUIO HOBBIX 3HAHWW M WX MPUMEHEHHUIO B PA3JIMYHBIX yUYeOHBIX, a TAKXKE B
peaibHBIX KU3HEHHBIX cUTyalusx. [IpenMeTHbie pe3ynbTaThl MPEACTaBICHBI MO
rojilaM U3y4eHHusl.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHUH TpoOJieM  palMoOHAIBLHOTO
IPUPOAOIIOIB30BAHUS, O BKJIA/I€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
Omooruu;

BJIAJCHUE CUCTEMOW OWOJIOrMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIAra0Ne OHOJIOTHYECKHUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTado0JIu3M, TOMEOCTa3, CaMOPETyJsLus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKUE TEOpPUHU
(xnetounas Teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopusl
HaciencrBeHHoctu T. Moprana), yuenuss (H. W. BaBmioBa — o nenTpax
MHOT000pa3us U MPOUCXOKACHUS KyJIbTYPHBIX PACTCHHI ), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB TI€PBOTO TOKOJIEHUS, PACHICTUICHUs], YUCTOTHI TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHaensa, TOMOJOrMYECKUX PSAOB B HACIEICTBEHHOU
u3menunBoctu H. . BaBuiioBa), npuHIMIIBI (KOMIUIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMH METOJAaMH HAyYHOTO ITO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMUECKUX HCCIIEIOBAaHUAX JKUBBIX OOBEKTOB (OMHMCAaHUE, W3MEpPEHHeE,
HaOJII0/ICHNE, SKCIIEPUMEHT);

YMEHHUE BbICIATH CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHCIE
OaxTepwuii, rpubOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpPraHOB pAacTEHUll, XUBOTHBIX, YEJOBEKa, TIPOLECCOB >KU3HEACSITEIbHOCTH,
MPOTEKAIOUIUX B OPraHU3Max pPacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
IpoLIeCCOB: 0OMEHa BellecTB (MeTabonau3M), MPEeBPALEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U TeTepoTPOGHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€i03a, raMeTorenes3a, 3MOpHorenesa, nocTIMOPHOHATBHOTO Pa3BUTHA,
Pa3MHOXEHUS,  MHAUBUAYAJIBHOTO  pPa3BUTHA  oOpraHu3ma  (OHTOreHesa),
B3aMMOJICUCTBHS T€HOB, T'€TEPO3UCa, HUCKYCCTBEHHOIO 0TOODA;



YMEHUE YCTAaHABIIMBATh B3aMMOCBSI3M MEXKIy OpPraHOWJAMH KJIETKH U HX
GYyHKIHUSIMH, CTPOCHHEM KJIETOK PAa3HBIX TKAHEHM W WX (YHKIUSIMH, MEXIY
OpraHaMd ¥ CHCTEMaM{ OpraHOB y pPAaCTeHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
GyHKIMUSIME, MEXKIY CHUCTEMaMHM OpPraHOB M WX (PYHKIUSMHU, MEXKAY 3Tarmamu
oOMEeHa BEIIeCTB, ATaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX [IUKIIOB OPTaHU3MOB,
dTamamMu SMOPUOHATBLHOTO Pa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM H
dbakTopamu cpenbl OOUTaHWUS;

YMEHUE BBISBJIATh OTIMYUTENbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHuM, >)KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aPTyMEHThI, OHOJIOTMYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYCCKUX TPYTIIT;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa9U, BBISABISTH TPUUUHHO-CIICICTBEHHbBIC
CBSI3U MEXKJy UCCIIETyEMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M IpPaKTUYECKHUE padOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJabOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMyIHpys Iellb KCCIEIOBAaHUS, aHAJTU3UPOBATH IOJTYUYEHHBIC
pe3yNIbTaThI U ACNIaTh BBIBOJIBL;

YMEHHME Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUU W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  TMOJYYEHHBbIE  PE3yJbTaTbl Ha  YUYEHUYECKHX
KOH(DepeHusX;

YMEHHE OIICHUBATh JTHYECKHUE AacCTeKThl COBPEMEHHBIX HCCIECIOBAaHUI B
o0acTv GMOJIOTHUH U MEUIMHBI (KJIOHHPOBAaHKE, NCKYCCTBEHHOE OTUIO0TBOPEHHE,
HaIpaBJICHHOE U3MEHEHNE TeHOMA U CO3/IJaHNE TPAHCTEHHBIX OPraHU3MOB);

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyaylied mpodeccuoHaTbHON
JEATEeIIbBHOCTH B 00JIacTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CENIbCKOTO XO3A1CTBa, MUIIEBON MPOMBINIIICHHOCTH, YTAyOIsITh MO3HABATEIbHBIHN
MHTEpEC, HANPaBJIEHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa30BaHUSl B OpPraHM3alUsIX CpPETHETO
po(eCCHOHATLHOTO U BBICIIETO 00pa30BaHUA.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHOTO mpeamera «buomorus» B 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B IMO3HAHUM 3aKOHOB TPHUPOABI M PEHICHUH SKOJOTHYECKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHIEHMH BOIPOCOB PAIMOHAIBLHOTO
PUPOAOTIOIL30BaHUs, U B (HPOPMUPOBAHUM IIEHHOCTHOT'O OTHOILEHUS K MPUPO/IE,



OOIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHUE BIAJICTh CHUCTEMOW OMOJOTMUYECKHX 3HAHWUW, KOTOpas BKIIOYACT
ONpEJEICHUs] W TOHUMAaHWE CYIIHOCTH OCHOBOIOJIATAIONMIUX OUOJIOTHYECKUX
TEPMUHOB M TOHATUH (BHI, dKOocHcTeMa, Ouocdepa), OHMOJIOTHYECKUE TEOPUU
(aBomroniionHas Teopus Y. J[apBuHa, CHHTETHYECKAs] TEOPHS IBOJIIOIUHN), YUCHUS
(A. H. CeBepuoBa — 0 nyTsxX U HanpasieHUsIX 3Boitouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apoabiiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTUYECKON MHpaMUJIbl JHEpPruM), runotesbl (rumore3a «mupa PHK» V.
['unGepra);

yMEHHE  BJQJ€Th  OCHOBHBIMH  METOJAaMH  HAYYHOTO  TIO3HAHWUS,
UCITIOJIb3yEeMbIMHU B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX O0BEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaOINIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OIICHKH aHTPOITOTCHHBIX H3MECHECHUN B IPUPO/IE;

YMEHUE BBIIEIATh CYIICCTBEHHBIC TPHW3HAKH: BHIOB, OHOTEOIICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOMIETO, IBUKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, aAJIIONMATPUIYECKOTO ¥ CUMITATPUIECKOTO BUA000pa30BaHus,
BIUSHUAA ~ JBWKYIIUX  CHJ  DBOJIOIMM  Ha  reHoQOHJ  TOIMYJSIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMS, YepeOBaHUS HAIPaBICHUN
ABOJTIOITUH, KPYTOBOPOTA BEIIECTB ¥ TTOTOKA SHEPTHH B SKOCHCTEMAX;

yMEHUE YyCTaHABJIMBATh B3aUMOCBSA3M MEXAY TMPOIECCAaMU HBOJIIOINUH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISBIATH  OTIMUWTEIBHBIE  TPHW3HAKH  KUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BUJIOB K Cpejie OOMTaHUs, aOMOTUYECKUX M OMOTHUYECKUX
KOMITOHEHTOB ~ 9KOCHUCTE€M, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOINEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIUKY JIUIS J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CHUCTEMATHYCCKUX TPYII, B3aUMOCBS31 OPTaHU3MOB U CPe/Ibl OOUTAHUS, CAMHCTBA
YEJIOBEUECKMX pac, HEOOXOIUMOCTH COXPAHEHHS MHOT000pa3us BUIOB W
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHUSI IIPUPOJIBI M UETIOBEYECTBA;

yMEHHUE pelaTh OMOJIOTHYCCKUE 3a1a91, BBISBIISTh IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MKy UCCIICTYEMbIMU OMOJIOTHYECKUMH MPOIIECCAMU U SIBJICHUSMH, JIEIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIhTATOB;

YMEHUE BBIMOJIHATh JIA0OPATOPHBIE W TPAKTUYECKUE pPadOThI, COOIIOIATH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0opaTOPHBIM 000PYA0BAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, MPOBEPSITH HX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpys 1ellb KCCIEIOBaHUs, aHaJU3UPOBATH IOJTYUYEHHBIE
pE3ynbTaThl U ICNIaTh BHIBOBL;



yMEHUE Y4acTBOBAaTh B y4eOHO-UCCIIENOBATEILCKONW PaboTe Mo OMOJIOTHH,
DKOJIOTUM W MEJWIIMHE, TPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
NyOJIMYHO  TPEACTaBIATh  IOJIyYCHHBIE  PE3yJlbTaThl HA  YYCHHYECKUX
KOH(pEPEHITUSIX;

YMEHHE OIICHWBATh TUTIOTE3bl U TEOPHH O TIPOUCXOXKICHUH KU3HU, YSIIOBEKa
U YEIIOBEYECKUX pac, O MPUYMHAX, TMOCIEACTBHAX M CIOCO0aX MPEAOTBPALICHHUS
I00ANBHBIX U3MEHEHH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oymymied mpodeccHoHaTbHON’
JESITEIIbHOCTH B 001aCTH OMOJIOTHH, SKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUITUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3AHCTBA, IHIIEBOU
IPOMBIIIJICHHOCTH, YTIYOJIATh TO3HABATEIBHBIA WHTEPEC, HANpPAaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MPOAOCTHKEHHE
Onosornueckoro o0pa3oBaHusl B OpPraHU3AIMAX CPETHET0 MPO(PEeCcCHOHATBHOTO U
BBICIIIETO 0OPa30BaHUSI.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
NS HammenoBamme Konu4yecTBo yacos DJICKTPOHHBIE
(uudgpossbIe)
n/ pasgeaoBurTem  Bcecer  Konrtpoubnbl IIpakTuyecku
o0pa3oBaTte/ibHbIE
n | NporpamMmsbl 0 e padoThI e padoThbI
pecypchl
buonorus kak
1 1 0 0
Hayka
JKuBsbie cucteMbl
2 2 0 0
U UX U3yYEHHE
3 buonorus knetku 2 0 0.5
Xumuyeckas
4 OpraHu3zanus 10 1 1 bubmorexa [IOK
KIETKH gtLps:///r/n.ehdsolo.ru/7f41336
ttp://school-
Crpoenue u S Mp.//SCL00:-
5 P 8 0 2 collection.edu.ru/).

(GYHKIUHU KIETKH

http://ebio.ru/
http://bio.1september.ru/uro

k/ http://djvu-inf.narod.ru/
http://biology.ru/index.php

OOMmeH BelecTB
6 U TIpEeBpallleHHe 9 1 1
JHEPTUU B KIETKE
Hacnencreennas

nHpopmanus u
peanmzanus €€ B
KJIETKE

JKusHeHHEBIN

UK KJICTKU




Crpoenue u

9 byHKIMN
OpPraHHU3MOB
PasmHOXeHME 1
10 pa3BuTHE
OpraHHU3MOB

17 0

L.5

L.5

I'eneruka —
HayKa o

1 HACJIEeICTBEHHOCT
AU
HM3MEHYUBOCTH
OpraHU3MOB
3aKOHOMEPHOCTH
12 HACJIEACTBEHHOCT

n

10 0

0.5

13 3aKOHOMepHOCTI/I
HU3MCHYHUBOCTH

T'enetuka
14
geJI0BEKa

Cenexims

OpraHu3MoOB

15

0.5

buorexnonorus
16 U CUHTETHYEeCKas
Onoorus

4 1

17 PesepBHOoE Bpems

1 0

OBILIEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

102 5

13.5

11 KIIACC

N2 HaumeHoBaHMe
n/  Ppa3aesioB U TeEM
n NPOrpaMmebl

KoanuecTBo 4acoB

Bcer KonTpouabH

0 ble paboThl

DJIEeKTPOHHBIE
(uu¢posbIe)
oOpa3oBaTe/ibHbIEC

pecypchl

IIpakTHyeck
ue padoThl

3apoxaeHue u
pa3BuUTHE

1 SBOJIIOIUOHHBIX
MPEJCTaBICHUH B
OHoJIOrun

4 0

bu6mmorexa [IOK
https://m.edsoo.ru/7f413368

0 http://school-
collection.edu.ru/).

http://ebio.ru/

MHuUKpo3BOITIOLIHS
U €€ pe3yJIbTaThl

14 2

http://bio.1september.ru/ur
ok/

MaxkpoaBontouus
U e€ pe3yJIbTaThl

http:/divu-inf.narod.ru/
http://biology.ru/index.php




IIpoucxoxaeHue
4 U Pa3BUTHE
YKU3HU Ha 3emiie
IIpoucxoxaenue
5 YEJI0BEKA —
AHTPOIIOTEHE3

15

10

DKonmorus —
HayKa o
B3aMMOOTHOILIEHU
SIX OPraHU3MOB U
HaJOpraHu3MEeHH
BIX CHUCTEM C
OKpYXaroIei
cpenoit

Opranu3msl U
cpena oouTaHus

DKOJIOTUs BUIOB
Y TIOIYJISIIHIA
DKonorus
COOOIIECTB.
DKOIOTrHYECKHUE
CHCTEMBI

12

buocdepa —
10 riio0ajgpHas
JKOCHUCTEMA

Yenosek u
11 OKpyKarolas
cpena
12 PesepBHOE Bpems
OBIIEE
KOJIMYECTBO
YACOB I10
[TPOTPAMME

102

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC

Ne KoanuectBo yacos Jlata DJIeKTPOHHbIE
Kontposas IIpakTuuec uudposbie

n/ Tema ypoka Bce H3Y4YeH
HbIe KHe oOpa3oBaTe/ibHbIE

n ro usl
padoThbI padoThbI pecypcbl

| buonorus xak 1 0 0 bubmuotexa [JOK

KOMIIJICKCHAas

https://m.edsoo.ru/7f41




HayKa U KaK 4acTb
COBPEMEHHOTO
o011ecTBa

JKuBnIle cucTeMBl
M UX CBOMCTBa

YpoBHeBas
OpraHu3aIus
JKUBBIX CUCTEM

Ucrtopus
OTKPBITUS U
M3Yy4YEHUS KIIETKH.
Knerounas
TEeOpHst

Metonsl
MOJIEKYJISIPHOU U
KJIETOYHOU
Ouonoruu.
IIpakTrueckas
pabora
«3yuenune
METO/I0B
KJIETOYHOU
6uosorun
(xpomarorpadus,
anexTpodopes,
TuddepeHraibH
oe
HeHTpUu(yrupoBaH
ue, [1L[P)»
XUMUYECKUI
COCTaB KJIIETKU

0.5

MuHepanbHbie
BEIIIECTBA KJIETKH,
ux Ouonornyeckas
poib
Oprannueckue
BEIIECTBA KJICTKH
— Oenku.
JlaGopatopHas
pabora
«O6HapyxeHue
0eKOoB ¢
HOMOILBIO
Ka4eCTBEHHBIX
peaKLHii»

0.5

3368 http://school-
collection.edu.ru/).
http://ebio.ru/
http://bio.1september.r
u/urok/ http://djvu-
inf.narod.ru/
http://biology.ru/index.

php




10

CBoiicTBa,
KJaccu(uKanus u
¢yHKIMN OEIKOB
Opranunueckue
BEIIIECTBA KJICTKU
— YIJIEBOABI

11

12

Opranuueckue
BEILECTBA KJIETKU
— JIATH]IBI
Hyxiiennosslie
kucnorsl. [JHK u
PHK.
JlaboparopHas
pabora
«HccnenoBanue
HYKJIEMHOBBIX
KHCJIOT,
BbIJIEJICHHBIX U3
KJIIETOK
Ppa3IUYHbIX
OpraHU3MOBY

0.5

13

14

Crpoenue u
¢ynkunn ATO.
Jpyrne
HyKJIeo3uaTpudoc
dater (HTD)
CexBeHUpOBaHUE
JAHK. Metoabt
TCeHOMHUKH,
TPaHCKPUIITOMHUKH
, IPOTEOMUKHU

15

16

17

Mertonbl
CTPYKTYpPHOHI
O6uosorun

Tumbl KIETOK.
IIpokapuornuecka
s KJIeTKa
Ctpoenue
AYKapHUOTHYECKON
KIIETKH.
[IpakTuueckas
pabota
«3yuenune
CBOMCTB

0.5




18

19

KJICTOYHOU
MeMOpaHbD»
IToBepxHOCTHBIN
annapar KJIeTKU
OnHOMEMOpaHHBI
€ OPraHOMUIbI
KIIETKH.
[IpakTnueckas
pabora
«3y4yenue
JBUKECHUS
LUTOIJIa3MbI B
PacCTUTENBHBIX
KIIETKaX»

0.5

20

21

22

[TonyaBTOHOMHBIE
OpraHOU/IbI
KJIETKH:
MUTOXOH/IPHH,
TUTACTHIBL.
JlabGopaTopHas
pabora
«HccnenoBanue
IU1a3MOJIN3a U
JIeTIa3MoJIn3a B
pacTUTENBHBIX
KJIETKaxX»
HemeMm0OpanHbie
OpTaHOUIBI
KIICTKH
Crtpoenue u
byHKIUH siipa

0.5

23

CpaBHuTenbHas
XapaKTepUCTHKA
KJIETOK 2yKapHOT.
JlaGopaTopHas
pabota
«3yuenune
CTPOEHUS KJIETOK
Pa3INYHbIX
OpPraHU3MOB»

0.5

24

AccuMunanus u
IUCCUMUIIALINSI —
JIBE CTOPOHBI
MeTaboIn3Ma.

bu6mmoreka [JOK
https://m.edsoo.ru/7f41

3368 http://school-
collection.edu.ru/).
http://ebio.ru/
http://bio.1september.r
u/urok/ http://djvu-
inf.narod.ru/

http://biology.ru/index.

php




25

Tumbr oOMeHa
BEIIIECTB.
DepMEHTaTUBHBIN
XapakTep peakun
KJIETOYHOTO
MeTabonu3ma.
JlaGopaTopHas
pabora
«3yuenue
(depMEHTaTUBHOTO
pacuernieHus
NEepOKCHIa
BOJIOpOJIa B
pacTUTEIbHBIX U
YKUBOTHBIX
KIIETKaxX»

0.5

26

27

benku-
AKTHUBATOPHI U
OenKu-
MHTHOUTOPBI
ABTOTpO(DHBIIH
THTT 0OMEHa
BEIIIECTB

28

dorocunTes

29

XeMOCHHTE3.
JlaGopatopHas
paborta
«CpaBHeHUe
IPOIIECCOB
dboTocuHTE3a U
XEMOCHHTE3a»

0.5

30

31

AnHaspoOHbIe
opranu3mbl. Bubr
OpO’KeHU.
AspobHbIE
OpTaHU3MBEI.
OTanel
SHEPreTUIECKOTO
oOMeHa

32

OHeprus
MeMOPaHHOTO
rpajueHTa
npoToHOB. CHHTE3
AT®: paborta




33

npotoHHON ATO-
CHUHTa3bI

Peakuun
MaTPUYHOTO
CHUHTE3a

34

Tpanckpunuus —
MAaTpUYHbBIN
cunte3 PHK

35

36

Tpaucnsuus u eé
JTaIlbl
Konuposanue
AMHHOKHCIIOT.
Ponb pubocom B
ouocuHTe3e OeKa

37

38

Opranuzanus
reHoma y
MPOKAPHOT U
YKapHOT
MonexynsipHsie
MEXaHU3MBbI
AKCIPECCHUU TEHOB
y 3YKapuoT

39

Bupycsr —
BHEKJIETOUHBIE
(bOopMBI )KU3HU U
o0nUraTHele
Tapa3uThl.
IIpakTrueckas
paborta
«Co3nanue
MOJIETIH BUPYCa)

0.5

40

41

BupycHsie
3a00JIeBaHUSs
YeJI0BEKa,
JKUBOTHBIX,
pacTeHui
Hanorexnonornm
B OMOJIOTHH U
MCEOUIIIHE

42

JKU3HEeHHBIN UK
KJIETKHU

43

MartpuuHslii
cunte3 JIHK

44

XpOMOCOMBI.
JlaGopaTopHas

0.5

bubmuorexa [JOK
https://m.edsoo.ru/7f41

3368 http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.r
w/urok/ http://djvu-

inf.narod.ru/




pabora
«3y4yenune
XpOMOCOM Ha
TOTOBBIX
MUKpoIIpenaparax
»

45

Jlenenue KieTKu
— MHTO3

46

47

THIIBI KIIETOK.
Kapuokunes u
LIUTOKUHE3.
JlaboparopHas
pabora
«HaOmronenue
MHTO3a B KIETKaxX
KOHYHKA KOpeIIKa
JyKa (Ha TOTOBBIX
MHUKpOIIpenaparax
»

Perynsaums
JKM3HEHHOTO
LHMKIIa KJIETOK

0.5

48

Opranusm Kak
€IMHOE LENI0E

49

50

51

TkaHu pacTeHUN.
JlaGopatopHas
paborta
«3yuenune
TKaHEN pACTCHUI»
TkaHU KUBOTHBIX
Y 4E€JIOBEKa.
JlaGopatopHas
pabora
«3y4yenune
TKaHEeH
KHUBOTHBIX)»
Opransl.
Cucremsl
OpraHoB.
JlaGopatopHas
pabota
«3yyenune
OpraHoB
I[BETKOBOT'O
pacTeHus»

0.5

0.5

0.5

http://biology.ru/index.
php




52

53

54

Ornopa tena
OpraHU3MOB
JBr>xenue
OpraHU3MOB
ITutanue
OpraHU3MOB

55

56

[Iuranue
MTO3BOHOYHBIX
JKUBOTHBIX.
[InmeBapurenpHa
s CUCTEMA
YeJ0BeKa
[p1xanue
OpraHU3MOB

57

58

JIpIxaHue
MMO3BOHOYHBIX
J)KUBOTHBIX U
YyeJoBeKa
Tpancnopr
BEILIECTB Y
OpraHu3MOB

59

60

61

KpoBenocHas
cucTema
MO3BOHOYHBIX
JKUBOTHBIX U
YyelnoBeKa
Beinenenue y
OpPTaHHU3MOB
3amura 'y
OpPTaHHU3MOB

62

NmmyHHas
CHUCTEMA YEJIOBEKa

63

64

Paznpaxumocts u
peryJsnus y
OpraHU3MOB
I'ymopasibHas
peryJsinus u
SHJOKPUHHAs
cucreMa
JKUBOTHBIX U
4eJIoBeKa

65

Dopmsl
Pa3MHOXKXECHHUS
OpPraHU3MOB

bubmuorexa [JOK
https://m.edsoo.ru/7f41

3368 http://school-
collection.edu.ru/).
http://ebio.ru/
http://bio.1september.r
u/urok/ http://djvu-
inf.narod.ru/
http://biology.ru/index.

php




66
67

68

ITonmoBoe
Pa3MHOXEHHE
Meiio3
l'amerorenes.
OO6pazoBanue u
pa3BUTHE
MOJIOBBIX KJIETOK.
JlaGopaTopHas
pabora
«3y4yenue
CTpOCHUS
MIOJIOBBIX KJIETOK
Ha TOTOBBIX
MUKpOIpenapaTax
»

0.5

69

70

NunuBunyansHoe
pa3BUTHE
OPraHU3MOB —
OHTOI'CHE3
3akiajKka OpraHoB
¥ TKaHeH n3
3apOJBIILIEBBIX
JINCTKOB

71

Pocrt u pasButue
KUBOTHBIX.
JlaGopatopHas
paborta
«BpIsBEHNE
MIPU3HAKOB
CXOJICTBA
3apoJblIIeh
MIO3BOHOYHBIX
KUBOTHBIX»

0.5

72

PazmHoxenue u
pa3BuTHE
pacTeHuH.
JlaboparopHas
pabota
«Ctpoenue
OpraHoB
Pa3MHOKEHUS
BBICIINX
pacTeHuin»

0.5

73

Ucrtopus
CTaHOBJICHUS U




74

pa3BHUTUSA
TCHETUKHU KaK
HaYKH
OcHOBHbIE
MOHSATHUS U
CHUMBOJIBI
TCHETHUKHU.
JlaGopaTopHas
pabora
«JIpozoduna kak
00BEKT
TCHETHUYECKUX
WCCIIEIOBAHUI»

0.5

75

3aKOHOMEPHOCTHU
HACJIeJIOBAHUS
MPU3HAKOB.
MonorubpuaHoe
CKpEIIBaHHE.
IIpakTrueckas
pabora
"N3yuenue
pe3yJbTaToB
MOHOTUOPHUIHOTO
CKpELMBaHUs y
npo3o¢uisr"

0.5

76

77

[MuTonornueckune
OCHOBBI
MOHOTHOPUIAHOTO
CKpEIIMBaHUS
AHanuzupyroiiee
CKpEILMBaHHUE.
Henonnoe
JIOMUHUPOBaHUE

78

Jurubpunxoe
CKpEIIBaHHE.
[TpakTnueckas
pabota
«3yuenne
pe3yJbTaToB
JTUTUOPUIHOTO
CKpEIBaHUS Y
JPpO30(QHITBD»

0.5

79

[uTonormyeckue
OCHOBBI




80

TUTHOPHUIHOTO
CKpEIIUBAHUS
CuemnieHHOE
HACJIeJOBAHUE
MPU3HAKOB

81

82

&3

XpoMocoMHast
TEOpUs
HACJEJICTBEHHOCT
u

I'enernka nona
I'enorumn kak
LEJIOCTHAA
cucreMa

84

85

I'eneTnueckmit
KOHTPOJIb
pa3BUTHS
pacTeHui,
JKHBOTHBIX U
JeIoBeKa
MN3MeHunBOCTh
MPU3HAKOB. Buibl
W3MEHYHUBOCTH

86

Monuduxamonx
ast ”3BMEHYUBOCTh

87

Bapuaunonsslit
psanu
BapHalOHHAas
KpHUBasl.
JlaboparopHas
paborta
«HccnenoBanne
3aKOHOMEPHOCTEN
MOIU(PHUKAITIOHHO
1 U3MEHYMBOCTH.
ITocTpoenne
BApUALIMOHHOTO
psanau
BAapUALMOHHOMN
KPUBOD»

0.5

88

I'enorunnueckas
U3MEHYUBOCTb.
KomMmOunarusHas
U3MEHYHUBOCTH

89

MyTauronHas
W3MEHYUBOCTD.

0.5

bu6mmoreka [IOK

https://m.edsoo.ru/7f41

3368 http://school-
collection.edu.ru/).

http://ebio.ru/

http://bio.lseptember.r

w/urok/ http://djvu-
inf.narod.ru/

http://biology.ru/index.
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[IpakTnueckas
pabora «Myranun
y npo3oduiier (Ha
TOTOBBIX
MUKpoIIpenaparax

»

90

91

92

3aKOHOMEPHOCTH
MYTalMOHHOTO
mporiecca.
ONUTreHeTuKa u
SIUTCHOMHKA
I'eneruka
YEJI0BEKa.
[IpakTuueckas
pabora
«CocraBnenue u
aHaau3
POIOCIOBHON»
Metonsnl
MEIUIIMHCKON
TEHETUKH

0.5

93

94

3HaueHue
MEIULIUHCKOMN
TE€HETUKH B
MpeA0TBpPALIEHUN
Y JICUEHUHU
TE€HETUYECKUX
3a00JeBaHUM
YeJI0BeKa
OcHOBHBIE
MOHATHUSA
CEJIeKLIUH.
JlaGopatopHas
pabora
«3yuenne
COpPTOB
KYJbTYPHBIX
pacTeHui U MopoJ
JIOMAIIHUX
YKUBOTHBIX»

0.5

95

Metonasnl
CEJIEKIMOHHOMN
paboTHI.
JlaGopaTopHas
pabora

0.5




«3yyenune
METO/IOB
CeJIeKIUU
pacTeHuin»
Joctuxenus
CEJIeKLUU
pacTeHuit u

9 | *WBOTHBIX.
[IpakTnueckas
pabora
«lIpuBuBKa
pacTeHuin»
Coxpanenue,
U3y4YEHUE U

97 | ucnonb3oBaHUE
TE€HETUYECKUX
pecypcoB
buorexnosmorus
KaK HayKa u
oTpacib
MIPOU3BOICTBA.

98  Ilpaktuueckas

pabota

«3y4yenune

00BEKTOB

OMOTEXHOJIOTHI

OcHOBHBIE

99 HarpaBJICHUS
CUHTETUYECKOU
Oouosioruun

0.5

XpOoMOCOMHas 1
100 rennas
WHXCHEePUS

Mennuunckue
101
OMOTEXHOJIOTUH

Pe3epBHbIit ypoK.

IToBTOpEHME,

102 o0obmieHHe,
CHCTEMAaTHU3allHs
3HAHUMN

OBILIEE
KOJIMYECTBO
YACOB 10
[TIPOT'PAMME

102

13.5




11 KJIACC

KouuyecTBO 4acoB I DJIeKTPOHHbIE
ara
Konrpoas IIpakTuuyec uudposbie
Tema ypoka Bce H3y4eH
HbIe KHe o0pa3oBaTe/bHbIE
ro us
padoThI padoThI pecypchl
OBOJIIOIIMOHHASA
teopus Y. 1
JlapBuHa
JIBHoKyIIIME CHUIIBI
SBOJIIOIIUY BU/JIOB 1
o Y. /lapsuny
boprba 3a
CyILIECTBOBAaHHUE,
€CTECTBEHHBIN U 1
HCKYCCTBEHHBIN
otbop
dopMupoBaHue
CUHTETHUYECKOMN
1 bubmuorexa [JOK
TEOpUHU
https://m.edsoo.ru/7f413
3BOJIIOIUU
35 368
Tarbl
http://school-
3BOJIIOIMOHHOTO .
1 collection.edu.ru/).
npoiiecca: ;
POt 1 http://ebio.ru/
MHKPOIBOTIOIIHS .
P . http://bio.1september.r
u
u/urok/
MaKpPO3BOJTFOIIHS )
P 0 http://djvu-
[Monmynsiums — )
inf.narod.ru/
3JIeMEHTapHas ; .
P 1 http://biology.ru/index
eIMHUIIA
.php
SBOJIIOIUU
3aKkoH
T€HETHYECKOTO
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OCHOBATEJI.
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OyTBUIOYHOTO
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reorpaduyeckas,
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Bun, ero

KpUTEPHUH U
CTPYKTYDa.
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pabora 1
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CKHE METO/IbI
W3y4YeHUs
SBOJIOIUHU

20
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AnantuBHasg
paauanusi.
HepaBnomepHoct 1
b TCMIIOB

SBOJIIOLUHU
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Hayunble
TUIOTE3bI
MIPOUCXOXKACHUS
JKW3HU Ha 3emMJie
JlonayuHsle
MPEACTABICHUS O
3apOKIACHUHI
HKUZHU

27

OcHOBHBIE 3Tanbl
HEOpraHWYeCcKoi 1
HBOJIIOLINH

28

29
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3apOKICHUS 1
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31

32
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3BOJIOLIUA
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pacTeHui
pa3HbIX
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34
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0COOCHHOCTEH
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MMO3BOHOYHBIX
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0.5
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KPU3HUCHI
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CoBpeMeHHbIN
A9KOJIOTUYESCKHU U
KpHU3HC, €T0
0COOCHHOCTH
CoBpeMeHHas
cucTeMa
OpPraHUYECKOTO
MPOILIIOTO

39
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OcHoBHbIE
CUCTEMATUYECKU
€ TPYIIIIBI
OpPraHHU3MOB
AHTpONOJIOTHS
— HayKa o
YeloBeKe

41

PaszButue
MPEJCTaBICHUI O
MIPOUCXO0XKICHUU
yeJaoBeKa

42

Mecto uesoBeka
B CUCTEME
OpPraHUYECKOTO

0.5

bubmuoreka [JOK
https://m.edsoo.ru/71413
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MUpa.
JlaGopaTopHnas
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M»
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OcHoBHBIE
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aHTPOTIOTeHE3a
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[IpakTrueckas
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0.5

51

Mertobl
9KOJIOTHUH.
JlaGopaTopHas
paborta
«3yuenne
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METOH0B
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OpPraHU3MOB —
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OKOCHCTEMBI
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IIpuponusie
9KOCUCTEMBI.
DKOCHCTEMBI
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CTEIeH, MyCThIHb




79

80
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pabora
«3yuenue u
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»
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0.5
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Pa3HBIX TUIOB Ha
cyOopraHu3MeHH
oM,
OpraHU3MEHHOM,
MONYJISLIMIOHHOM
M DKOCHCTEMHOM
YPOBHSIX
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84

buocdepa —
oOuienyiaHeTapHa
s 0001104Ka
3emin

VYuenune B. U.
Bepnanckoro o
ounocdepe

&5
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3aKOHOMEPHOCTH
CYIIECTBOBaHMS
o6uochepsl
Kpyrosopotsl
BEIIECTB H
OMOreOXMMHYECK
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OKOJIOTHYECKHE
KPU3UCHI U UX
MIPUYUHBI
Bo3zaeiictBue
YyeJIoBeKa Ha

ouochepy
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92

93

94

AHTpPOIOreHHOE
BO3JICHCTBUE Ha
pacTUTENIbHBIN 1
JKUBOTHBII MU
Oxpana
TIPUPOJIBI
OcHoBHBIE
TIPUHIIMIIBI
YCTOMYUBOTO
pa3BUTHUS
Yel0BEYeCTBA U
TIPUPOJIBI
PanmonansHoe
MIPUPOJIOTIONH30B
aHue u
COXpaHEHHue
OHMOJIOTUYECKOTO
pa3zHooOpasus
3emun

95

O6o06meHue 1Mo
TEME
«MUKpPO3BOJIIOIA
sIueé
pe3yJIBTATHD)

96

97

O06o06meHue 1Mo
TEME
«MaxkposBomronu
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pe3yIabTaThD)
O06001enue no
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3emie»
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O0006111EHIE IO
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€ YeJI0BEKA —

AHTPOTIOTCHE3)

O06o00611eHuE 110

TeME «DKOJIOTHSA

99 HayKa o
B3aMMOOTHOIIIEH
HSIX

OpraHu3mMoB»

O0600meHue 1o
TeMe

100 1
«Opranusmsl u
cpena OOUTaHHSD
O06001eHue 1o
TeMe «IDKOJIOTUS

101 1
BUJIOB U

MO JISILINI

O6o06meHue 1Mo
102 teme «buocdepa
— ry100aJIbHas
AKOCHUCTEMa»
OBIIEE
KOJIMYECTBO
YACOB IIO

I[TPOTPAMME

102 7 7.5

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UIAA YYHEHUKA

buomnorus, 10 knacc/ Ilaceunnk B.B., Kamenckuit A.A., Py6ioB A.M. u npyrue; nox penakmueit [Taces
buonorus, 11 knacc/ Aradponona N.b., CuBornazos B.U., O0miecTBo ¢ orpaHMueHHONW OTBETCTBEHHOCT!
buomnorus, 11 xknacc/ bopoaun I1.M., demmmmr I'.M., Cabmmna O.B.; nox penakmueit [llymuoro B.K., /
buomnorus, 11 knace/ Baxpymes A.A., EcexoB K.1O., ITyroBkun A.IL., ITyrokuna H.A., Ponuonosa E.]
buomnorus, 11 knacc/ Ilaceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue; oz penakmueit [laces

buonorus. buonoruueckue cucremsl u nporieccsl, 10 kimace/ TepemoB A.B., ITerpocosa P.A., O6mecTs



METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

1.B.C.PoxyoB. TemaTnueckuii 1 UTOrOBbIA KOHTPOJIb. COOPHHUK MPOBEPOUYHBIX PAOOT.
buomnorus. 10 knacc. Mocksa 2014r.

3. O.I1. Qynkuna. buonorus 6-11 xnaccel. [IpoBepouHblie TeCThI, Pa3HOYPOBHEBBIE 3aaHHUS.
Bosrorpaa: Yuurens, 2012r

4. H.A.bornanos. KonTposiabHO-u3MepuTenbubie Matepuaisl. buonorus 10 kinace. @I'OC.
Mocksa. Bako, 2016r.

5. A.A.Kupunenko. buonorus. Paznen «3Bosnonust opranudeckoro Mupa». Teopus,
TPEHUPOBOUHBIE 3a1aHus. Jlernon, 2016r.

6. A.A.Kupunenko. buonorus. Paznen «I'enetuxa». Bee Tunsl 3anau. TpeHnpoBoyHast TeTpaib.
Jlernon, 2016r

7. C.1.KonecuukoB. buonorus. Paznen «9xonorus». Teopus, TpEeHUPOBOUHBIE 3a/1aHUSI.
Jlernon, 2016r.

8. B.C.PoxnoB. TemaTnueckuii 1 UTOroBblii KOHTPOJIb. COOPHUK POBEPOUYHBIX PadOT.
buonorus. 11 kinacc. Mocksa 2014r.

[IBeroB. buonorus. O6mas 6uonorust 10-11 kmaccel. Mocksa. JIpoda.2012r.

10. H.A.bornanos KoHtposbHO-n3mMepurenbuble Mmatepuaibl. buosorus 11 kmace. @I'OC.

Mocksa. Bako, 2016r.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

1. «Enunas xomnexkuus [{udpossix O6pazoBaTenpHBIX PecypcoB» (Habop 1udpoBbIx

pecypcoB k yueonukam nuauu B.B. Tlaceunuka) (http://school-collection.edu.ru/).




2. http://bio.lseptember.ru/urok/ -Martepuaisl K ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX

CO3/1aH caiT, ObUTH OIMyOJIMKOBaHBI B razeTe "buonorus". ABTopamu caiita npojeinana
Oombiias paboTa 1Mo CUCTEMaTU3UPOBAHUIO Ta3€THBIX CTATeH ¢ yU4ETOM HIKOJIBHON

y4eOHOI ITporpammsl 1o npeamery "buonorus'.

[

http://ebio.ru/_- DnekTpoHHbIN yueOHUK «bronorus». CoaepKuT Bce pa3ieibl
Ouosioruu: OOTaHUKY, 300JI0THIO, aHATOMHIO U (PU3UOJIOTHIO YEIOBEKA, OCHOBBI
IIUTOJIOTUU ¥ TCHETUKH, SBOJIIOLIMOHHYIO TEOPHIO M AKOJIOTHIO. MOXKeT ObITh
PEKOMEH/IOBAH YYaIIMMCS JIJISl CAMOCTOSITEIIbHOIM pabOTHI.

8. http://djvu-inf.narod.ru/ - anexrporHas 6mbIMOTEKA

http://biology.ru/index.php_ - CaiiT siBisiercst UHuTepHeT — Bepcueit yueOHOro Kypca Ha

KoMnakT-aucke "OTkpeiTas buonorus".
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