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HOACHUTEJBHASA 3AITUCKA

[Tporpamma mo yueOHOMY mpenmety "buonorusa" (nmanee - Ouosorusi) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa oT 29.12.2012 N2 273-d3 «O06 obpazoanuu B Poccuiickoit deaepanumy,
dI'OC COO, KoHuenuuu npenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueil mporpaMMbl BOCIIUTAHUS.

VYuebubiii npeamer «buonorus» yriayonéHHoro ypoBHsS uzydenus (10—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
Hay4dHble ipeaMeThy. CornacHo nonoxeHusM @I'OC COO npodunbHbie yieOHBIE
IpeAMEThl, W3ydaeMble Ha YriayOJaEHHOM ypOBHE, SBISIOTCS  CIIOCOOOM
mubdepeHnranun  00ydeHUsT Ha YpOBHE CpeaHEero oolmiero oOpa3oBaHUS U
MPU3BaHbl OOECIECYUTHh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CpPEIHUM
o01IUM, cpeHUM TTPOPECCUOHATIEHBIM U BBICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIA M3 JTUX YYEOHBIX TMPEIMETOB JIOJKEH OBITh OpPUEHTHUPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcsi U CTHUMYJUPOBAHUEM
MHTEpeca K KOHKPETHON 00JIaCTM HAyYHOTO 3HAHUA, CBS3aHHOTO C OMOJIOTHEH,
MEIUIMHON, SKOJIOTHEHN, ICUXOJOTUEN, CIIOPTOM MJIM BOCHHBIM JEJIOM.

[Iporpamma no yuebHomy npeamety "buonorus" ga€t npeacraBieHue o HeIu
U 3a7la4ax u3ydeHus yueOHoro npeamera «buosnorus» Ha yriyOiaEHHOM YpOBHE,
ompeneNsieT o0s3arenbHOe (MHBAPHAHTHOE) TIPEIIMETHOE COJIepKaHUE, €ro
CTPYKTYpHUpPOBAaHME IO pa3feinaM ¢ TeMaMm, paclpelesieHue I0 KiaccaMm,
PEKOMEHAYET TOCJIeIOBATEIbHOCTh H3YUEHMsS y4eOHOro Marepuaja ¢ YydeéToM
MEXKIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBSI3€H, JIOTUKU Y4eOHOro Ipoiiecca,
BO3PACTHBIX 0COOCHHOCTEN o0ydarommxcs. B nmporpamme mo OMonoruu peann3oBaH
MPUHITUT PEEMCTBEHHOCTH C M3yYeHHEM OMOJIOTUY HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHus, Onarojaps dYeMmMy [MpOCMATpPUBAECTCS  HANpPaBICHHOCTh  Ha
nocjeaAyrIiee pa3BUTHE OMOJOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha
dbopMUpOBaHUE  E€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHHS,  IKOJOTUUYECKOTO
MBIILICHUS, TIPEJCTAaBICHUH O 3I0pOBOM 00pa3e )KM3HU, Ha BOCIIUTaHUE OEPEKHOTO
OTHOIIEHUS K OKPY Kalolel MpupoIHOi cpene. B mporpamme 1mo GMOIOTHH TaKKe
MOKa3aHbl BO3MOXKHOCTH y4eOHoro mnpenmera «buonorus» B peanuzanuu
tpeboBanuii ®I'OC COO K IUIaHUPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MIPEMETHBIM pe3yJbTaTaM 00yUueHHUs ¥ B JOPMUPOBAHUU OCHOBHBIX BHJIOB YUEOHO-
MO3HABATEIILHON JICSITEIbBHOCTH OOYYaromIMXCsl 10 OCBOCHHIO COJIEPKAHUS
OMOJIOTHYECKOTO 00pa30BaHMs HA YPOBHE CPEIHETO 00IIEero 00pa3oBaHusI.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHEro odmiero oopa3oBaHUs
3aBepiaeT OUOJIOrnYecKkoe 00pa3oBaHue B IIKOJIE 1 OPUEHTUPOBAH HA PACIIUPEHUE
U yriryOJieHre 3HaHUK 00yUaroluXxcs 0 AKUBOU MPHUPOJIe, OCHOBAX MOJIEKYJIIPHOU U
KJIETOYHOW OMOJIOTHH, SMOPHOJIOTHH U OMOJIOTUH Pa3BUTHS, TEHETUKH, CEJICKIIUH,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YUEHUS U DKOJIOTHH.



Nzyuyenne yueOHOro mnpeamera «buonorus» Ha yriyOlIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K MOCIEAYIOIIEMY IOJIYYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccruonanbHoro oopa3zoBanua. OCHOBY €ro cojiepKaHHUsl COCTABIIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJYYEHHBIX TPU HU3YYECHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIMX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero oOpazoBanus, B 10—11 kmaccax 3Tu 3HaHMS TOTy4aloT pa3Butue. Tak,
pacuiMpeHbl U YriayOJjeHbl OMOJOTHYECKHME 3HAHUSA O PACTEHUSIX, >KHUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me YeJIOBeKa, OONIMX 3aKOHOMEPHOCTSX >KHU3HH,
JOTIOJTHUTEIHHO BKJIIOYEHBI OMOJIOTMYECKUE CBEJECHUS TPUKIIAHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIETYIOLIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpauuss OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IMOJYYEHHBIMH OOYYAIOUUMUCS NpPU HU3YUYEHUH
($u3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o y4yeOHOMy mnpeamery "buonorus" orTpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHUIO OHOJIOTHUH.
CornacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CHUCTEM Pa3HOI'0 YPOBHS OPTraHU3ALMH, 3BOJIOLMHM OPraHUYECKOro MUpa Ha 3eMile,
COXpaHEeHus1 OMOJIOTUYECKOro pa3HooOpasus mianeTsl. Tak, B 10 kiacce nzyvarorcs
OCHOBBI MOJICKYJISIPHOW U KJIETOYHOM OHOJIOTUH, IMOPHUOJIOTMM U OHOJOTHH
pPa3BUTHsI, TEHETUKU MU CEJIEKLIUU, OMOTEXHOJOTMU U CHUHTETHYECKOW OMOJIOTHH,
aKTyaJIM3UPYIOTCSl 3HaHMSI OOydYaromMxcsi Mo OOTaHUKE, 300JO0TMH, aHATOMUHU,
¢uznonorun yenoseka. B 11 kiacce u3yudarorcs 3BONIOIMOHHOE YYEHHUE, OCHOBBI
9KOJIOTHH M YU4eHHE 0 Onocdepe.

VYueOnsiii npeamer  «buonorus»  npu3zBaH  00€CNEUUTh  OCBOEHUE
oOy4JaronMMucs: OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBuUJI,
JIeXKAIIMX B OCHOBE COBPEMEHHOUN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHMHM, MHOT0O00pa3MM U OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, IMOIyJIsALHUH,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, MTPUKIAAHBIX aCleKTaX OMOJOTMYECKUX 3HAHUM. [[ns
pa3BUTHS M TOJAJAEpKAHUS HHTepeca OOydarommxcs K OHOJIOTMH Hapsiay co
3HAYUTENIbHBIM 00bEMOM TEOPETUUECKOT0 MaTepHuaia B COACPXKaHUHU MPOTpaMMbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM MJIM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OT€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pPEIICHHE BAXKHEUIINX OMOJOTMYECKUX U IKOJIOTMUECKHUX MPOOIIeM.

[enb uzydenus: yueOHoro npenmera «buonorus» Ha yriyOJaéHHOM ypOBHE —
OBNIAZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM pAa3HOTO0 paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh ATU 3HaHUS B (POPMHUPOBAHUM MHTEpeca K OompeneneéHHol obnacTu
npo(ecCUOHANBHON JIeATENbHOCTH, CBSI3aHHOM € OWOJIOTHEW, WM K BBIOOpY
y4eOHOTO 3aBEACHUS IS TPOIOJDKEHUS OMOJIOTHYECKOTO 00pa30oBaHUs.



JlocTmkenne 1enu  uw3ydeHws y4deOHoro mpeamera «buwomorus» Ha
yTIIyOJIEHHOM ypOBHE 00€CTIEUNBACTCSI PEIIICHUEM CIICTYIONINX 3a0a4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MHPA; O
CTPOEHUH, MHOTOOOpa3uu M OCOOCHHOCTSX OWOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJIAIHNS, BUA, OMOTE0IIeH03, Onocdepa); 0 BELIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJICHUE OOYy4YaloIIMXCAd C METOJaMM IIO3HAHMS >KUBOWU MPHUPOIBI:
UCCJIEIOBATENILCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISpHOH U
KJIETOYHOM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEJICKIIUU,
OMOTEXHOJOTMHM W CHHTETHYECKOM OHOJOTHM, TaJCOHTOJIOTHH, JKOJIOTHUH);
METO/JIAMH CaMOCTOSITEJILHOTO TIPOBECHUS OHOJIOTMUECKUX HCCIEAOBaHUN B
nabopatopun W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, OKCIIEPUMEHT,
MOJICTUPOBAHUE);

OBJIaJICHHE OOYYArONIMMHUCS yMCHHUSAMHU: CaMOCTOSTEIIBHO  HaXOIWTh,
aHAMM3UPOBATh W MCIOJIB30BaTh OHMOJIOTHYECKYI0 HH(POPMAIHIO; ITOJIH30BATHCS
OMOJOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOHN; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTMM U  COIMATbHO-DKOHOMUYECKHMMH U  SKOJOTUYECKUMHU
npoOjeMaMu YeJIOBEYESCTBA; OICHWBATh ITOCICACTBUS CBOCH IEATEILHOCTH II0
OTHOIIICHUIO K OKpYXKalIleld NpUpOAHOM cpele, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPYXKAIOIIMX  JIIOJICH; OOOCHOBBIBAaTh W COOMIOJATH  MEPBI
npodriiakTUKA WHGEKITMOHHBIX 3a00JIeBaHUM, MpaBUiia MOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KM3HENEATETLHOCTH B YPE3BBIYANHBIX
CUTyallsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTepHu30BaTh
COBPEMCHHBIC HAYYHBIC OTKPBITHS B 00JIACTH OHOJIOTHH;

pa3BUTHE Y 00YUAIOIINXCS HHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
MpoIIeCCe 3HAKOMCTBA C  BBIJAIOIMIUMHUCS OTKPBITUSIMH W COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIACMBIMH €0 IMPOOJIEMaMH, METOJI0JIOTHEH
OMOJIOTHYECKOTO UCCIICIOBAHUS, TPOBEICHHS SKCIICPUMECHTATBHBIX HCCIICIOBAaHUH,
perieHusT OMOJIOTMYECKUX 3aJiad, MOJACIUPOBAHUS OMOJOTHYCCKUX OOBEKTOB M
MPOIIECCOB;

BOCITUTAaHUE y 00YYaIONMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJC B
IIEJIOM M K OTJICIBHBIM €€ 00bEKTaM U SIBJICHUSAM; (OPMHUPOBAHUE SKOJIOTHUUECKOMH,
TCHETHYECKOM IPaMOTHOCTH, OOIIIECH KYJIbTYphI IIOBEICHUS B IPUPOJIC; MHTETPAIIUN
€CTECTBEHHO-HAYYHBIX 3HAHW;

npuoOpeTeHrne  OOydYaroIIMMHUCS  KOMIIETEHTHOCTH B PaIMOHAJIHLHOM
MIPUPOOTIOIH30BaHNH (COOTIOICHIE TIPABIII TIOBEICHHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocheprl), COXpaHEHUHM COOCTBEHHOI'O 3/I0POBbSI U  3J10POBbS
OKpYyXXarolmux Jrojed  (coOmromeHuss Mep npodriakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MaCHOCTH JKU3HENCATEILHOCTH B YPE3BBIUAWHBIX CHUTYAIUIX



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

CO3/IaHME  YCIOBHM  JUIsl  OCO3HAHHOTO  BbIOOpa  0OydYarOIIUMUCS
WHIUBUy AIbHON oOpazoBarenbHON TPaeKTOPUH, CIoCOOCTBYIOIIEH
nocyenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
VHIUBUy AJIbHBIMUA UHTEPECAMH U MOTPEOHOCTIMHU PETHOHA.

OO1ee 4nca0 YacoB, OTBEICHHBIX HA M3yueHHE OMOJOTHH Ha yriayOJIeHHOM
YpOBHE CpeaHero obiero oopazoBanus, coctaBisieT 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 gaca (3 yaca B Heedio).

OT60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHHUS OUOJIOTHH
OCYUIECTBJISIETCS ¢ YYETOM CHEUU(UKH €ro COJAEp>KaHHMs U HAIpaBJIECHHOCTH Ha
IPOJOJKEHNE OHOJOrMYecKoro oOpa3oBaHMs B OpPraHU3alMsIX CPEIAHEro
1po(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsI.

OO0s13aTeNIbHBIM YCJIOBHEM NIPU O0YyUYE€HUU OMOJIOTHH HA yIriTyOJEHHOM ypOBHE
ABJIIETCSI TIPOBEJICHUE JTA0OpPATOPHBIX M MpakTUdyeckux pabot. Takxke ydactue
0oOy4aronMxcs B BBINOJIHEHUU MPOEKTHBIX M Y4eOHO-MCCIEN0BATENBCKUX PadoT,
TE€MaTHUKa KOTOPBIX OMPEAEIIAECTCS YUUTEIEM Ha OCHOBE UMEIOLUXCSI MATEpUAJIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOJHBIX YCIOBHH.

COJAEPKXAHUE OBYUYEHUA
10 KITACC

Conepxxanue mporpamMMbl, BBIAEIECHHOE KYpPCU80OM, HE BXOAUT B MPOBEPKY
rocyJiapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpeMeHHas OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouonornu.  buonormdyeckue HAyKd M HU3ydyaeMble HMH  MPOOJIEMBI.
DOyHIaMEHTANIbHbIC, TPUKIAIHBIE M TMOUCKOBBIE HAy4YHBIE HCCICIOBAaHUS B
OHOJIOTHH.

3HadeHne O6uonoruvd B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuHbl Mmupa. IIpodeccun, cBszanHbie ¢ Ouonorueid. 3HavyeHHE OWOJOTHUU B
MIPAKTUYECKOM JEATEIIBHOCTA 4YEJOBEKAa: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JdeMoHcTpanuu

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

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

Tema 2. 7)KuBble cucTeMbl U UX H3yYeHHUE



XKusble cuctembl Kak mOpeaMeT u3ydeHus Ouonoruu. CBOWCTBA KHUBBIX
CUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JUCKPETHOCTb W LEJIOCTHOCTD,
CJIO)KHOCTb M YHOPSJAOYEHHOCTHb CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALMS,
CaMOBOCIIPOU3BEIEHUE, PA3IPAXKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YpoBHH OpraHu3alu KUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIIETOYHBIN,
TKaHEBBIH, OPTaHU3MECHHBIMN, MOIYJISILIUOHHO-BUI0BOM, AKOCUCTEMHBIN
(OuoreonienoTnueckuii), oOuocepHsit. Ilporeccsl, mnpoucxoadiue B KHUBBIX
cuctemMax. OCHOBHbIE TpHU3HAKH >KUMBOro. JKu3HB Kak (opMma CyIiecTBOBAHMS
Marepun. Hayku, n3yyaroire >KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHSIX OPraHU3ALNH.

N3ydeHne >XKUBBIX cUcTeM. Meroasl Ouosiorudeckord Hayku. HaOmromeHwue,
WU3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTH3anusl, Metaananus. [IoHsaTue o 3aBucCuMon n
HE3aBUCUMOM mniepeMeHHOW. IlmanmpoBanue skcnepumenta. IloctaHoBka wu
npoBepka rumnote3. Hynesast runoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTb.
Pa3Opoc B Ouonormyeckux AaHHbIX. OIllEHKa JOCTOBEPHOCTH IOJYyYEHHBIX
pe3ynpTaroB. [IpUuMHBI HCKaKEHUS pE3ynbTAaTOB »HKcrnepumeHTa. llonsatne
CTaTUCTHYECKOTO TECTA.

JleMoHCTpauumn

Tabmunpelt 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «buonornueckue
cuctemMel», «CBONCTBAa KHMBOM MaTepum», «YPOBHU OPraHU3alUU KUBOU
npuponab», «CTpOeHHE MKWUBOTHOW KIIETKM», «TKaHU KMUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreouenos», «buochepa», «MeTtoasl
W3YUYEHUS KUBOU NPUPOIBD.

O6opynoBanue: 1a00paTopHOE 0OOOPYIOBAHKE JIJIsI TPOBEACHUS HAOIOICHHH,
U3MEpPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3aMyYHBIX METONOB IPH
W3YUYCHHH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetrka — CTpyKTypHO-QyHKIMOHaNbHas eIuHULA kuBoro. HMcropus
OTKpbITUs KiIeTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE TMOJOXKEHUS COBPEMEHHON KJIETOUHOMU
TEOPUH.

MeTonpl  MOJIGKYJSIPHOM W KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOTIHS,
xpoMarorpadusi, snexTpodopes, METon MEUYEHBIX aToMOB, auddepeHInanbHOe
HEeHTpU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
K1emoK. DIEKTpOHHasi MUKpockonus. Kougoranvuas muxpockonus. Bumanvroe
(npudsicuzHeHHoe) uzyueHue Kiemox.

JleMmoHcTpanuu

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

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



O06opynoBaHue: CBETOBOM MHKPOCKOIN, MHKPOIpPENnapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

IIpakTnyeckas padora «M3ydyeHne METONOB KJIETOYHOH OHONOrUU
(xpomarorpadus, aekTpodope3, auddepeHaIbHoe EHTPUGYTHPOBaHUE,
[1LIP)».

Tema 4. Xumuueckasi opranu3anus KJIeTKH

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Boga u e€ poiib Kak pacCTBOPUTEIS, PEAr€HTa, YHaCTUE B CTPYKTYPUPOBAHUU KIIETKH,
TeIIoperyJisiiud. MuHepanbHble BEIeCTBa KIETKH, X Ouosioruueckas pojb. Poib
KaTUOHOB ¥ aHUOHOB B KIIETKE.

Oprannueckne BemlecTBa KJIETKU. buonorundyeckue mnoaumepsl. benku.
AMUHOKHUCIIOTHBIN cocTaB 0enkoB. CTpYKTypbl OelKoBOM Mosiekybl. [lepBuunas
CTpyKTypa Oeika, MenTujaHas CBs3b. BTopuuHas, TpeTu4Hasi, YETBEPTHUUHAS
cTpyktypbl. Jlenarypamus. CoiictBa OenkoB. Kiaccudukamuss  OenakoB.
buonornyeckue GpyHkuun 0enkoB. [Ipuonsi.

YrneBoasl. MOHOCaxapuabl, THCAXAPUIBI, OJIATOCAXAPUABI U MOJINCAXAPUIBI.
OOmmit  mmaH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOMCTBAa  YTJIEBOJIOB.
buonornyeckue GpyHKIIMM YTII€BOIOB.

Jlunuast. l'uapodunsHo-TUApOPOOHBIE cBOMCTBA. Kilaccudukarus TUnumos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepoujibl. buosornueckue QyHKIUU
aunuoB. OO01IMe CBOMCTBAa OMOIOTHYECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TIOJIyITPOHUIIAEMOCTb.

Hyxkneunnossie kucinotel. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinasi cnupanb. Mectonaxoxaenue u ouosnornueckue pynknuu JHK.
Bune PHK. ®yuxunn PHK B kiietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B moliekyine ATO.
buonornyeckue dpynkunu AT®. BoccTtaHOBIEHHBIE IEPEHOCYUKU, UX (DYHKIIMH B
Kietke. /[pyeue nykneosuompughocghamol (HT®D). CexBenupoBanue [JHK. Memoowi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorus: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEAOBaAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYypbl OHOMOseKyd. Mooeruposanue
CcmpyKmypbol U QYHKYull OUOMONEKYN U UX KoMNniekcos. KomnviomepHuli ouszavin u
Opeanuyeckull cCunmes OUOMOJIEKYN U UX HeNPUPOOHBIX AHANO208.

JdeMoHcTpanuu

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

Jwnarpammel: «Pacnipenenenne XMuMHUYECKUX 2JIEMEHTOB B HEKUBOU IIPUPOJIEY,
«Pacripenenenue XuMU4eCKUX 3JIEMEHTOB B AKUBOU MPUPOAEH.

Tabmuubl u cxembl: «llepuoanyeckass TabnuIa XMMHUYECKUX DJIEMEHTOBY,
«CtpoeHue MOJIEKyJibl BOJb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue



MOJIEKYJIbI Oenkay, «CTpyKTypbl O€IKOBOW MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yriieBoioBy», «CTpoeHre MOJIeKyd JUnuaoBy, «HyKIenHOBbIE KHCIOTBIY,
«Ctpoenne Monekysbl ATOy.

O6opynoBaHue: XUMUYECKast MOCy1a U 000pyI0BaHUE.

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

JlaGopaTopHnasi padora «VccienoBaHue HyKJIEHMHOBBIX KUCIOT, BbIICIEHHBIX
U3 KJIETOK Pa3JIMYHbBIX OPraHU3MOBY.

Tema 5. Crpoenne u QyHKIUM KJICTKH

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

CtpoeHue npokapuoTUIeCcKou kieTku. Kinerounast creHka OakTepuil U apxew.
OcoOeHHOCTH CTpOEHHsI TEeTepoTpOodHON U aBTOTPOPHON MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib TPOKapHuoT B OMOIIEHO3aX.

Crtpoenue u GyHKIIMOHUPOBAHUE DYKAPUOTHUYECKON KIeTKu. [mazMaruueckas
MeMmOpaHa (tutazmaniemma). CTpyKTypa IUIa3MaTH4ecKod mMeMOpaHbl. TpaHcmopt
BEILECTB Yepe3 IUIa3MaTHIECKy0 MEMOpaHy: acCUBHBIN (qudPy3us, odneryéHnas
muddy3usi), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIA AaKTUBHBIA TPAHCIOPT).
[Toymponuiaemocts MeMOpaHbl. PaboTa HaTpHii-KaqIueBOro Hacoca. DHJIOIUTO3:
MUHOUUTO3, (aronuTo3. Dk3ounuto3. Knerounas crenka. CTpykrypa U (QyHKIUU
KJIETOYHOM CTEHKH PacTEHUM, TPUOOB.

[Huromna3zma. [uto3omb. [luTockenet. J[BrkeHue muroria3Mbl. OpraHouasl
kieTku. OTHOMEMOpaHHbIE OPTaHOUIBI KJIETKH: dHAoIIa3Marnueckas ceth (I11C),
anmapat [ olbIXu, JHU30COMBI, HX CTpoeHHe u (QyHKIUU. B3aumMocBs3b
OJTHOMEMOpPAHHBIX OpPraHOUJOB KieTKH. CTpoeHHE TPaHYJSIPHOTO PETUKYIIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBOpUMbIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIN) SHAOIIA3MATHUYECKUI PETUKYITYM.
Cekperopras (ynkiusa anmapata ['onbmku. Moouguxayus benrkos 6 annapame
Tonvoocu. Copmupoexa 6enxkos 6 annapame [ onvodcu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieTok. Kierounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWJbl  KJIETKU:  MUTOXOHJPUU,  TIJIACTHUIBI.
Ipoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (PyHKIIMM MHUTOXOHIpuM W tmiactun. [lepBuunsie,
BTOPUYHBIC U CIIOXKHBIC IIACTUJIBI (POTOCUHTE3UPYIOIIMX FYKApUOT. XJIOPOTLIACTHI,
XPOMOILIACTHI, JIEMKOIIACTHI BBICILIMX PACTCHUN.

HememOpanubie opranouapl kiaetku CTpoeHHEe W (PYHKIIMM HEMEMOpPaHHBIX
OpraHOUIOB KJIETKHU. Pu6ocomsi. IIpomescymounvie Quramenmul.
MukpodunameHTsl. AKkmurogvle Muxkpoguiamenmol. MBIIICUHBIE  KJIETKU.
AKxmuHosvle KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounbii
neHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH



nutorasMel. Llentpuons. benku, accoyuuposanmvie ¢ MuxkpoguiameHmamu u
Muxkpompybouxamu. Momopusie 6enxu.

Anpo. O6osouka siapa, XpOMAaTHH, KapUOILIa3Ma, SAPBIINIKU, UX CTPOEHUE U
bynkuuu. SnepHbiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoOJIOKEHHE
XpOMOCOM B HHTep(azHOM sape. Iyxpomamur u 2eemepoxpomamuH. benxu
XpoOMaTUHA — THUCTOHBI. /J{uHamuka s0epHou 00010uku 6 mumose. Aoepmbi
Mpaucnopm.

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

JleMoHCTpauA

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

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

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

Jlaboparopnass pabGora «l3ydyeHue CTpOEHHS KIETOK Pa3JIWYHBIX
OpTraHU3MOB).

IIpakTuyeckas padora «/3yyeHue cBOMCTB KJIECTOUHON MEMOpPaHbI».

JlaGoparopnass padora «lccienoBaHue Mmia3mMoii3a W JIEIUIA3MOJIM3A B
PACTUTENBHBIX KIETKAX).

IIpakTnueckas padora «/3ydeHue IBMKEHUS HUTOIIa3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AccUMMIIALINAS U TUCCUMIIISLIMS — IBE CTOPOHBI MeTabonu3Ma. Tunsl oOmMeHa
BEILIECTB: aBTOTPO(HBIN U reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoiieccax. JHEpPreThueckoe oOecnedyeHue KieTku: mnpeBpamnieHue ATO B
oOMEHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakIuid KJIETOYHOTO
Metabonuzma. DepMeHTBI, WX CTPOCHHE, CBONCTBA U MEXAHU3M JICUCTBUSI.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPTraHMYECKUX KaTalu3aToOpoB. benku-
aKTUBATOPhl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KIETKEe. DOTOCHHTES.
AHOKcUuceHHbIll U OKCcuceHHbll omocunmes y obaxkmepuii. Ceemocodouparoujue
nUSMeHmbl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Poib XJI0poriacToB B mpolecce
dotocunteza. CretoBas u TeMHOBas Gasbl. Domoovixanue, Cs, Cy. u CAM-munuol
gpomocunmesa. [lpoagyktuBHOCTH (hoTOCHUHTE3a. BiinsHue pa3nnyHbx PakTOpoB Ha
CKOpPOCTh pOoTOCHHTE3a. 3HAUEHUE (POTOCHHTE3A.

XeMOCHHTE3. PaznooGpasue OpraHU3MOB-XEMOCUHTETHKOB:
HUTpUUITUpYIOIITMEe OaKTepUu, KeIe300aKTEPUH, CEpOOAKTEPUH, BOJIOPOJIHbBIC
OakTepuu. 3HaAYEHUE XEMOCUHTE3A.



AHaspobubie opranu3mbl. Buabl Opoxenus. [IpomykTel OposkeHHS U HX
UCIIOJIb30BAaHUE YEJOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Oransl SHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaN. [ TMKOIN3 — OECKUCIOPOTHOE PACHIETUICHUE TTIOKO3bI.

buonornyeckoe OKHUCIIEHHE, WIH KJIETOYHOE JbIXxaHue. Poiab MUTOXOHIpHUl B
npolueccax onojgornyeckoro okucieHus. Lluknmueckue peakunn. OKUCIUTEIBHOE
dbochopunupoBanue. Iuepaus memobparnno2o epaduerma npomonos. Cunmes ATD:
paboma npomonnou ATD-cunmaszwvl. TlpeumymiecTBa a’poOHOro IMyTH OOMEHa
BEIECTB Iepe aHadpOoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JleMoHCTpauumn

[Hoptpersr: k. Ilpuctmu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
Onrensrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «DoToCHHTE3Y, « DHEPreTHUECKUil 0OMen», «brocunres
oenka», «CtpoeHue pepMeHTa», « XEeMOCUHTE3Y.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYAOBAHHME AJI MPHUTOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

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

JlaGopaTtopnasi pabora «/3yueHue (QepMEHTATUBHOTO pACIICTUICHUS
NEePOKCHUAA BOJOPOA B PACTUTENbHBIX U AKUBOTHBIX KIJIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a.

JlaGopaTopHasi padoTa «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHHS.

Tema 7. HacsencrBeHnasi uHGopManus U peaju3anus eé B KiIeTKe

Peakuun mMatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKui
KOJI, €ro cBoucTBa. TpaHckpuniusa — MarpuuHbeli cuHte3 PHK. IlpuHumme
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, aHTUMAPAIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancisuus u e€ stansl. Yuactue TpancnoptHbix PHK B 6nocuntese Genka.
VYcnousi 6mocunte3a Oenka. KomupoBanwe amuHOKUCHOT. Pomb pubocom B
OouocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U DYKApHOT. Perynsiiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['umoresa
ornepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmvl IKCNpeccul 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perynsiuus oOMEHHbBIX
npolueccoB B kieTke. Knetounslii romeocTas.

Bupycel — HekiieTouHble (OpMbI )KU3HU U 00JIUraTHbie napa3uthl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK



JHK-cooepocawux supycos, PHK-codepoicawux eupycos, 6akmepuoghazos.
Obpamuas mpauckpunyus, peeepmasa, uHmezpasda.

Bupychbie 3a0051eBanms 4enoBeka, XuBoTHBIX, pacternii. CITNJ], COVID-19,
COLIMAJIbHBIE U MEUIIMHCKUE TTPOOIIEMBI.

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

JdeMoHCTpaMuK

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

Tabmuiel U cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupyche»,
«bakrepuodarm.

IIpakTnueckas padora «Co31aHue MOJEIN BUPYCA».

Tema 8. ’Ku3HeHHBIH UK KJIETKH

Knerounsléi 1uki, ero mnepuoabl M peryisinusa. Wutepdaza u  Mutos.
Oco0OeHHOCTH TMpOLIECCOB, MPOTEKaIIMUX B HHTepdaze. [loAroToBka KIETKH K
nenenuto.  [IpecunteTmdyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETUYECKUN (TPEMUTOTUYECKHUI ) TIEPUOIbI HHTEP(DA3BI.

Martpuunsbiii cunre3 JHK — pemnukanus. Ilpunnuner perummkannun JTHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBII  CHUHTE3, AHTUNAPAILIECIBbHOCTb.
Mexannsm penmmkanuu JIHK. Xpomocomel. CtpoeHue xpomocoM. Ternomepsl u
TeromMepaza. XpPOMOCOMHBIM HAaOOp KJIETKM — KapuOTHUIl. JIUMIOWAHBIA W
rariouaHblid  HaOOpBl  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenue kietku — MuTo3. CTaguyu MUTO3a U MPOUCXOISIINE B HUX MPOLECCHI.
Tunbel Muto3a. Kapnoknnes n nutokunes. buonornyeckoe 3HayeHuE MUTO3a.

Perynsuus MUTOTHYECKOTO IMKIA KJIETKH. [IporpamMmmupyemast KieTouHas
ru0esb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ouggpepenyuposku, cmaperus u euberu kKiemox. «lL{ugpposas
KliemKka» — ououngopmamuyeckue mooenu QyHKYUOHUPOBAHUSL KILeMKU.

JdeMoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM ITMKII KICTKW», «MmuTo3», «CTpoeHue
xpomocom», «Permukarus JTHK.

O06opynoBaHue: CBETOBOM MHUKPOCKOT, MUKpOIIpernapathl: « MUTO3 B KJIETKaxX
KOpELIKA JIyKa».

JlabopaTopnass  pabora  «M3ydyeHme  XpoOMOCOM  Ha  TOTOBBIX
MUKPOIIpenapaTaxy.

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

Tema 9. Ctpoenne u pyHKIIUM OPraHU3MOB



buonornueckoe pa3zHooOpasue OpPraHU3MOB. OnHOKNETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHUS U KU3HEEATEITHbHOCTH OJJHOKIECTOYHBIX OPTaHU3MOB.
bakrepun, apxeu, OJHOKIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOAOPOCIH, APYyrue
npoTUcThl. KosloHnansHbIe OpraHu3MBl.

B3anMOCBs3p 4AaCTEM MHOTOKJIIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pactenuil. TUNbI pacTUTEIBHBIX TKAHEH: 00pa3oBaTeNIbHAS, TIOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOECHMs, (PyHKIHUNA U
PacCIIOIOKEHUA TKAaHEH B OPraHaX PacTEHUM.

TkaHU JKMBOTHBIX M YE€JOBEKAa. [HIBI )KUBOTHBIX TKAHEW: AIUTEIWAJIbHAs,
COCJIMHUTENbHASA, MbIIIEeYHasi, HepBHasg. OCOOEHHOCTHM CTpOEHUs, (QPYHKUUH H
pAacIIOIOKEHUA TKaHEN B OpraHax >KUBOTHBIX U YEJIOBEKA.

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

Omnopa tena opranu3moB. Kapkac pactenui. CKeneTbl OJHOKIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. Hapy kHbIll 1 BHyTpeHHUN cKesleT. CTpOEHNE U THUIIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0OUIHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHast cucrema. Peduiekc. CkeneTHble MBI U UX padoTa.

IIntanue opraun3mos. Iloronenre Boapl, yrieKucioro raza 1 MUHEpaabHbIX
BellecTB  pacreHusmu.  [Iutanme  KkMBOTHBIX.  BHyTpumosoctHoe U
BHYTPUKIIETOYHOE TNUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOrO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuit. J{prxanue >kuBoTHbIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHoe apixaHue. JlpIxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TMO3BOHOYHBIX KMBOTHBIX.
JlpixarenbHas cucTEMa dYelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaomux. Perynsamus npixanus. JpixarenbHble 00BEMBI.

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

Brinenenue y oprann3mos. Beigenenue y pacreHuil. BeiziesieHue y ;)kUuBOTHBIX.
CokpatutenbHble Bakyodau. Opradbl BbiaeneHus. POuibTpanus, CEKpeuus Hu



oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl PaOOTBHl OpraHoB BbiAeneHUs. CBs3b
IIOJIOCTH TeJa C KPOBEHOCHOM M BBIICIUTENBHOM CHCTEMaMU. BplaeneHue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. Ctpoenne u QpyHKIMOHUPOBAHUE
He(dpona. OOpazoBaHHE MOYH Y YEJIOBEKA.

3ammTa y OpPraHU3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3mMoB. CIOpBI
OaKTepHil M LUCTHI MPOCTENIINX. 3aIUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIlIUThl. OUTOHIINIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX TPOU3BOAHBIE.
3amura opranu3ma oT OoinesHeil. UMmyHHas cuctema denoBeka. KieTouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduuecKuii
UMMYyHUTET. Teopus KiIoHaIbHO-celeKkTuBHOro ummyHnurera (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

PasgpaxkxumocTte ¥ peryisiius 'y OpraHusMoB. PasgpakumMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. PazapakumMoCTh U perynsuns y pacCTEHUN.
PocToBble BelecTBa U X 3HAYCHHUE.

HepBHas cucreMa u peduekTOpHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIIBI. DBOIIOLNOHHOE YCIOXKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI y
AKUBOTHbIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pediexc u
pediiekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsiuus W 3HIOKPUHHAs CHCTEMA XMBOTHBIX M YEJIOBEKA.
JKenesbl 3HAOKPUHHON CUCTEMBI U KX TOPMOHBIL. J[eiicTBUE TOPMOHOB. B3anmMOCBsI3b
HEPBHOM U SHIOKpUHHON cucteM. [ unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupl u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
BoJopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAaCTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIx», «Tkanu pacrenuil», «KopHeBbie cuctembl», «CTpoeHue cTediisy,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM MKUBOTHBIX», «CKEIET 4elIOBEKay,
«ITumeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHas CHUCTEMA, «Koxay, «MpleuHas CHUCTEMA,
«BpigenurenbHas CcUCTEMay, «DHIAOKPHUHHAs cucTeMa», «CTpOCHHE MBIIIIIbIY,
«Ammynuter»,  «KumiednonosioctHeie», «Cxema  TUATAaHUA  PACTECHUI,

«KpoBE€HOCHbIE CHCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THAPH»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue H0KIEeBOro uepssi», «HepBHas
cuctema poeioy, «HepBHas cucrema rymkm», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrema  ntumy, «HepBHas — cucrtema
MIIeKonuTarmux», «HepBHas cuctema yenoBeka», «Pediexey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJIHOKIETOUYHbIX
OpraHMW3MOB, MUKPOIpPENapaTbl TKAaHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMU



HACEKOMBIX, WTJIOKOXHUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHUU, repOapuu
pacTeHU! pa3HbIX OTJAEJIOB, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
00opyI0BaHUE JJIs1 JIEMOHCTPALIMK MIOYBEHHOTO U BO3/YIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia i 0eJIKoB Mo edcTBreM (hepMEeHTOB, 000pyAOBaHUE ISt
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3JIUYHBIX )KHBOTHBIX.

JlaGoparopHasi pabora «l/3ydueHue TKaHEe paCTCHUIN.

JlaGoparopHasi pabora «l3ydyeHue TKaHEe sKUBOTHBIX).

JlaGopaTopHnasi padora «3ydyeHne OpraHoB IBETKOBOT'O PACTECHHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  I[OYKOBaHHE, CHOPYJISALUA,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe paszmuHoxkeHue. [lonoBele KieTkW, WM rametsl. Meno3. Craaun
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnarosep. bronorndecknii CMbICIT
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecrto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BuTHe. I'aMeTorenes y sKxUBOTHBIX. [10JI0BBIE JKee3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CnepmaToreHes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmonoTBOpeHHEe U 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. CHocoObl
OIUIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HAayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesza. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbsl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanHoe Opobaenue. bnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKOMMUTAIOUIUX. 3apOJABIIICBBIC JUCTKU
(racTpyJsisinus). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpHUOHANbHAS HWHIYKIIHS).
3akiagka IUlaHA CTPOCHUS JKUBOTHOTO KakK pPe3yibTaT HEpapXUUEeCKUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha 5MOpPHOHAIBHOE Pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYIKAIOIICH CPE/Ibl.

Poct u pasButhe x)uBOTHBIX. [locTomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. Pa3zButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKOe 3HAYEHHWE MPSAMOrO0 M HENPSIMOIro
pa3BUTHS, UX PACHPOCTPAHEHHE B mpupone. THUIbl pocTa KUBOTHBIX. PaKTOPHI
peryisiliiy pocTa >KMBOTHBIX U YesioBeka. CTauu MocTaIMOPUOHAIBHOTO pa3BUTHS
y ’KUBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJOTMYECKUE MPOLIECCHI.



Pasmuoxenne u pasButue pactenuil. ['ameroput m cnopodur. Meiio3 B
YKW3HEHHOM IuKIIe pacTeHuid. OO0pa3zoBaHue CIOp B mpolecce Merosa. ['amerorenes
y pactenuil. OmI010TBOPEHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoB. [[BoliHOE
OILIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubl u cxembl: «BereratuBHoe pasMHoOxkeHHe», «Tumbl Oecnosoro
pa3sMHOXKEHUD», «Pa3zMHOXKEHUE XJIAaMHUIOMOHAIb», «Pa3MHOMXEHHE SBIIIEHBI,
«Pa3zmHOXeHue runpe», «Meio3», «Xpomocombdy, «['amerorenes», «CTtpoeHue
ANUEKIETKH U criepMaTo3onna», «OCHOBHbIE CTaauu OHTOreHesa», «llpsmoe u
HEnpsAMoe pasButhe», «Pa3zBurne wmanckoro xyka», «Pa3Buthe capaHum»,
«Pa3BuTne nArymkn», «JlBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTEHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M JABYIOJIbHBIX PAaCTCHUI», « KM3HEHHBIN LUK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN UK MXa», « KU3HEHHBIN [IUKJI HATOPOTHUKAY,
«Kn3HEHHBIN IIUKJI COCHBD.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpENnaparbl SHLEKIETOK H
CIIEpMaTO30U10B, MOJENb «L UK pa3BUTHS JIATY LK.

JlaGopaTopHnasi padora «3yueHne CTpOEHHUS MOJOBBIX KIETOK HA TOTOBBIX
MHKpOIpEenapaTax».

IIpakTuyeckasi padora «BrplsiBlIcHUE NPU3HAKOB CXOACTBA 3apOJbIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINUX
pacTEHUID.

Tema 11. I'eneTuka — Hayka 0 HACJE€ACTBEHHOCTH ¥ 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€HETUKH.
Pa6otsr H. K. Konsiiosa, H. . BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
1O. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE TMOHATUSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUleJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.
OCHOBHBIE ~ METO/ABl ~ TCHETUKU:  THOPUJIOJIOTUYECKUH,  IUTOJIOTMYECKUM,
MOJIEKYJISIPHO-TEHETUYECKU .

JleMmoHcTpanuu

[Toptpersr: 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 FTeHETUKIY, «CXeMBbl CKPEILIUBAHUS.



JlabopaTtopuass paGora «JIpozoduna Kak OOBEKT TEHETUYECKHUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTuOpPUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacIIeIUIeHUs NPHU3HAKOB. LluTosormyeckue OCHOBBI
MOHOTMOPHIHOTO CKpelMBaHud. [ unores3a 4ucToThl raMer.

AHanm3upytolee ckpemmBanue. [[poMeKyTOUHbI XapaKkTep HacleIOBaHHUS.
Pacuienienrie Npu3HAKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpemrBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HaCJEeI0BaHUs TPU3HAKOB. LlUTOIOrMYecKre OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICJOBAaHUE TI'€HOB, HAPYILICHWE CLEIUICHUSA MEXAy I'eHaMH. XPOMOCOMHas
TEOPUs HACIIEACTBEHHOCTH.

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

I'enotun kak nenoctHas cucrema. [nerorponus — MHOKECTBEHHOE JACHCTBUE
reda. MHOXECTBEHHBbIM ajuleau3M. B3auMoaenucTBHEe HEaUIeIbHBIX I'€HOB.
KommiementapHocTs. Onucras. [Tomumepus.

['eHeTMYECKMI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEIIOBEKA, a TAKKE
(U3MONOrMYECKUX  MPOILECCOB, IOBEIEHUS W  KOTHUTUBHBIX  (DYHKUHUH.
['eHeTHyecKre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IUH — MHUKpoOMOM». ['eHeTHdeckue acheKTbl KOHTPOJIS H
WU3MEHEHUS HACJIEeICTBEHHOW MH(OpMAUU B TOKOJICHUIX KIIETOK U OPTaHU3MOB.

JleMmoHCcTpauumn

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

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
MeHnnens», «AHamu3upyrouniee ckKpemuBaHue», «HemomHoe noMuHHUpOBaHHEY,
«CuernsieHHOE Hacle/loBaHWe MPU3HAKOB Yy Jpo30duibl», «l'€eHeThka moJsay,
«Kapuotun denoBeka», «Kapuotun npozoduiby, «Kapuotunm mnTuib,
«MHOX€eCTBEHHBIN ajIenu3m», « B3aumMoaeicTBUE T€HOBY.

O6opynoBanue: MOJAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rUOpUIOB TEPBOrO TOKOJICHHSI M PACIIEIJICHUS MPU3HAKOB, MOJAEIb IS
JEMOHCTPAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS
JEMOHCTPALlUM CLEIUICHHOTO HACJIEIOBAHUSA NPU3HAKOB, CBETOBOM MHUKPOCKOII,
MuKpornpenapar: «Jlpozodumnay.

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

IIpakTuyeckass  paGora  «M3yueHue  pe3ysNbTaToB  JUTHOPUIHOTO
CKPEILMBAHUSA Y IPO30(DUIIBD).



Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeapl npu  (HOopMHUpOBaHMHM (DEHOTHIIA.
N3MeHunBOCTh Mpu3HaKOB. KauecTBEHHbIE U KOJWYECTBEHHBbIE MPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonudukanuonHas u3MeHUYMBOCTh. Ponb cpeasl B (popmMupoBaHUM
Moau(UKaIIMOHHOW M3MeHYnBOCTH. HopMma peakuuu npusHaka. BapuannoHHBIN
psn u BapuanuoHHas kpuBas (B. Horanmncen). CpoiicTBa MOauuUKallMOHHON
U3MEHYUBOCTH.

['eHoTHMIIMYECKAsT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Buibl reHOTUITHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHASI.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUHUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TeHETHYECKOr0 pa3HOOOpa3usl B Mpejiesiax OJTHOTO BUIA.

MyTalMoHHasT W3MEHYMBOCTb. BHIBI MyTaluii: TE€HHbIE, XPOMOCOMHEBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYUUMPOBAaHHbICE MyTauuu. SaepHble U
HUATOIUIa3MaTHYeckne myTanuu. COMaTHUYECKHE W MOJIOBbIE MyTauuu. [IprdnHbI
BO3HUKHOBEHUA MyTanui. MyTareHbl M WX BIMSHUE Ha OPTraHU3MBL.
3aKOHOMEpPHOCTH MYTAIlMOHHOI'O IMPOIECCA. 3aKOH TOMOJIOTUYECKUX PSI0B B
HacienctBeHHoM u3MenunBoctd (H.U. BaBunon). BuesnepHasi U3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onucenemuxa U OSNUSEHOMUKA, pONb ONUSEHEMUYECKUX Qakmopos &
HACNe008aHUU U USMEHYUBOCTNU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JeMmoHcTpanuu

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

Tabmuupt u  cxembl: «Bugasl u3MeHuMBOCTHY», «MoaudukanuoHHas
W3MEHUHMBOCTEY, «KomOuHaTnBHAS U3MEHUHMBOCTD, «Meiio3,
«OmnonoTBopeHuey, «I'eHeTnueckre 3a00eBaHus YeaoBeKay, « Buapl MyTarmiiy.

OO6opynoBaHue: XKUBbIE W TepOapHbIC AK3EMIUISIPhl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadum) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlabGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEHN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BAPUALIMOHHON KPUBOW.

IIpakTuueckas padora «Mytarmuu y Apo3oduiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeKka

Kapuotun uyenoBeka. MexayHapodHasi mporpamMma HCCIEIOBaHUSI T'€HOMa
yejgoBeKa. MeToAapl  U3Y4YEHHS] T[EHETUKM  YEJOBEKa: TIEeHEAIOrMYEeCKHi,
OJIN3HELIOBBIN, LHUTOTC€HETUYECKHUN, MOIMYJISALIMOHHO-CTATUCTUYECKUN,
MOJIEKYJISIPHO-TE€HETUUECKHIA. CoBpemeHHOE ONpEIEIICHHE r€HOTHUIA!
MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnencTBenHbie 3a001eBaHus YeJIOBEKa. | €HHbIE U XPOMOCOMHBIE



OoJsie3HU dYenoBeka. boyie3HW ¢ HACNENCTBEHHOM MPEeapacroyioKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAILCHUHN U JICYEHUU T'€HETHUYECKUX
3a001eBaHUN 4YenoBeka. MeauKo-TeHETHYECKOe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIE
KJIETKU. [IoHSATHE «TEHETHYECKOTO Ipy3a». ITUUYECKUE ACTIEKThI UCCIEIOBAHUN B
00JIaCTH peITaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KIIETOK.

['enetndeckne (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKa K
bU3UYEeCKOMY M XUMHUYECKOMY 3arpsi3HEHUI0 OKPY’KAIoIIeH cpeapl. | eHeTnyeckas
MPEAPACTIOJIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHSM.

JleMoHCTpaIMuK

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToJbl U3yUYeHUs] T€HETUKH
yesjoBekay, «I eHeTnueckue 3a00JI€BaHUs YEIOBEKaY.

IpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JomecTuKanus u cenekuus. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o LleHTpax HOpOUCXOXKIEHUS U MHOrooOpasus KyJbTYPHBIX
pacteHui. Ponb cenekunu B CO3JJaHNU COPTOB PACTEHUN U TTOPOJ )KUBOTHBIX. COPT,
opoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHON N3MEHUYUBOCTH
H. 1. BaBusoBa, ero 3HaueHue AJi CeNEKIMOHHON pabOoTHhl.

Metonbl cenekiMoHHOM paboThl. McKycCcTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBU1Y AJIbHBIM. Jranbl KOMOUWHAIIMOHHOM CCJICKIIUU. HcnerTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUINY C TOMOIIBIO OIEHKHU
dbeHoTuna NOTOMCTBa U OTOOP MO TEHOTHUITY ¢ oMoIIbio aHanu3a JJHK.

M CcKyCCTBEHHBIM ~ MyTareHe3 KaK  METOJI  CCJICKIMOHHOW  paOoThI.
PanyanvOHHBIN M XUMUYECKUW MYyTareHe3 Kak UCTOYHUK MyTalUil y KyJIbTYPHBIX
dbopm opranu3zMoB. Hcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOIOB
pekomOuHanTHBIX JJHK 115 mosyyenus ucxoaqHoro Marepuana Jjisi CeJeKIuu.

[TomyuyeHue ITOJIUILIIOUIOB. BryTpuBuaosas rUOpUIN3aIIns.
brnuskopoacTBEeHHOE — CKpelMBaHue, wid  WHOpumuHr.  HepoactBeHHoe
CKpellluBaHue, Wiu ayTOopuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnonws3oBaHue
retepo3uca B cenekiuu. OtganéHHas rudpunuzanus. [Ipeogonenue Oecruiogus
MEKBHUAOBBIX THOPUAOB. JIOCTHIKEHHS CEIEKIIMU PAaCTCHUMN U )KUBOTHBIX. «3enéHas
DEBONIOYUA).

CoxpaHeHure U U3y4YeHUE T€HETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JUKUX POJIMYEH JJI CO3J]aHUs HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u ynpaeieHue 2eHemudyecKumu pecypcamu
CeNIbCKOXO3AUCMBEHHbIX U  NPOMbBICTIOBLIX  HCUBOMHBIX 6 YeNsAX VIYYUleHUs]
CYWeCmeyrowux U co30aHusi HOBbIX NOPOO, NUHUU U KPOCCO8, 8 MOM Yucle C
NpUMEHEHUeM COBPEMEHHBIX MEMOO08 HAYUHbIX UCCIe008AHUN, NepPeoosblx uoel u
NepCneKmuBHbIX MexHOA02ULL.

JleMoHCcTpau



[Toptpers: H. W. Basunos, U. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlykpsanenko, b. JI. Actaypos, H. bopnoyr, /I. K. bensies.

Tabmuibl u cxembl: «L{eHTpBI TPOUCXOKICHUS 1 MHOT000pa3us KyJIbTypPHBIX
pacTeHuin», «3aKOH TOMOJIOTHYECKHX PSAAOB B HACIEACTBEHHON HU3MEHUYHBOCTH,
«Metogpl cenexkuum», «OTnanéuHas rudpuauzanus», «MyTareHesy.

JlabopaTtopHasi pabora «J3yueHre copTOB KyJbTypHBIX PACTEHUN U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yyeHrne METOA0B CEJICKIIMU PACTCHUIN.

IIpakTuyeckasi padora «IIpuBuBKa pacTeHUI.

IKekypceusi «OCHOBHBIE METONBI U JOCTHKEHHMS CEJIEKIMU PAaCTeHUl U
YKHUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIINIO, IJIEMEHHYO bepmy,
COPTOUCHBITATENbHBIM YYacCTOK, B TEIUIMYHOE XO3AKWCTBO, B JIA0OpPATOPHUIO
arpOyHMBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. buorexHoJiorus U CMHTeTHYECKasi 0HOJIOTHA

OOBEKThI, HCHOJb3yEMbIE B OHOTEXHOJOTHM, — KJIETOYHBIE U TKAHEBBIE
KYJIBTYPBI, MHUKPOOPTaHU3MBI, 170. XapaKTEPUCTHKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIEOOMEUYEeHHEe, IMOJIYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJIENHE. Mukpoouonoruueckuii cunre3. OOBEKTb MHUKPOOHOJOTUYECKUX
texHoJsoruii. [Ipon3BoacTBO O€nKa, aAMUHOKHUCIOT U BATAMUHOB.

Co3nanue TEXHOJIOTMM M MHCTPYMEHTOB LEJIEHAINIPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO MOJYYEHHSI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp KaIIMX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETUUECKUE MTYTH.

Knerounass uHxkeHepus. MeToapl KyJbTypbl KJIETOK U TKaHEW PACTCHUH U
*®uBOTHBIX. KpuoOanku. Comarnyeckas THOpUAM3AUS W COMATUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUUH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonv3zosanue MOHOKIOHATbHBIX U NOAUKAOHATbHBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PeKkoHCTpyKuus
AMNLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIaHTALUU SIAEP KIIETOK.
TexHnonocuu 0300po6neHus, KyIbMmusUpPO8aHUus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbIMYD.

XpoOMOCOMHasi W TeHHas HWHKeHepus. VICKyCCTBEHHBI CHUHTE3 I'€Ha W
koHCcTpyupoBanue pekomOouHantHeiX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTuxeHus ¥ MepCIeKTUBbBI XPOMOCOMHOM U TEHHOM MHXKEHEPUHU. IKOJIOTHUECKHE
U ATUYECKHUE POOJIEMbI TEHHON MHKEHEPHUHU.

Menuuuackue 6uorexnonoruu. [locrrenomuas nudposas meauuuna. [TLP-
JIMarHoCcTUKa. MeTaOoJIOMHBIM aHAIM3, TCHOICHTPUYCCKHM aHaau3 MpoTeoMa
YyesjoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VCrHosib30BaHME CTBOJIOBBIX
kinetok. TapretHas Tepanust paka. 3D-Ouommxenepuss g pa3pabOTKu
byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTMM, CO3JaHMSI KOMILJIEKCHBIX
TKaHEel coueTaHWeM TEXHOJIOTHM TPEXMEPHOro OMONMpHUHTHHra W ckaddonaunra
JUISL PELIEHUs 3a/1a4 NIEPCOHAIN3UPOBAHHON MEULIAHBI.



Co3naHne BEKTOPHBIX BaKLIMH C IEJNbI0 0OecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBIIeHHE MOJIEKYJSPHBIX MEXaHHU3MOB
¢ynxmonupoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAaCHbBIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JleMoHCTpaIMuA

Tabmumpt u cxemsl: «Vcnoab30BaHUE MUKPOOPTAaHU3MOB B MPOMBIIIIIICHHOM
IIPOU3BOACTBEY, «KiieTouHas nHKeHepus», «[ 'eHHass HHXKEHepUs».

JlaGopaTopHas padora «/3yueHne oObEeKTOB OMOTEXHOIOTUN.

IIpakTHyeckas padora «llosydeHre MOJIOYHOKHCIBIX IIPOTYKTOBY.

IKCKypcHsi «DbHOTEXHONOrMs — BaKHEWINAs IPOU3BOIAUTEIIBHAS CHUIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE IMTPOU3BOJICTBO)».

11 KVIACC

Tema 1. 3apoxneHue W pa3sBUTHE IBOJIOLNMOHHBIX NpEACTABJICHHUN B
omnosioruu

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

JIBrKy1Me CUiibl 3BOTIOUMH BUIOB 110 Y. J[apBUHY (BbICOKasi ”HTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndeckod teopun 3Bomounu (CTI). HelTpanbHas
Teopust dBomound. CoBpeMeHHas JBOJIOLMOHHAs  Ouojorud. 3HA4YCHHE
HBOJIFOLIMOHHON TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JlemoHcTpanuu

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

Tabmuib! u cxembl: «CucreMa sxuBoit mpupos (o K. JIunnero)y», «JlectHuna
XKUBBIX cymiecTB (o Jlamapky)», «Mexanusm (HopMupOBaHHS MPUCITOCOOTICHUHN Y
pacTeHuit n KUBOTHBIX (TI0 JIamapky)», «Kapra-cxema mapiipyTta myremectBus Y.
HapBuna», «Haxoaku Y. [apBuna», «®opmbl OOprOBI 3a CYIIECTBOBAHHUE,
«Iloponbl romy0Oei», «MHoroodpasue KyJIbTypHbIX (opM KamycTbl», «Iloposs
JIOMAIITHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BHIOB (o Y. [lapBuny)»,
«Cxema COOTHOILUEHUS MABWXKYIIUX CHJI 3BOJIOLHUN», «OCHOBHBIE IOJOKEHHUS
CUHTETHUYECKON TEOPUH IBOJIFOLIUN.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsauus Kak 3JIeMEHTapHas €IWHULA 3BOJOUUH. COBPEMEHHBIE METOIbI
OLIEHKH TEHETHYECKOTO pPa3HoOoOpa3zus M CTPYKTypbl Homyssiiuid. V3meHeHue
reHooHAa MOMyJSIIUM KaK 3JEMEHTAPHOE HBOJIIOLMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.



DOnemeHTapHbie (AKTOPHI (IBKYIIME CUJIBI) HBOJIONUU. MyTallMOHHBIN
nporiecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelid TeHOB — ciyuaiiHbie
HEHaMpaBJIeHHbIC U3MEHEHUS YaCTOT aJljiesiel B MOMyIauusax. DPGeKT OCHOBATEIS.
Ippexm oymouinounozo eopaviuwika. CHUdCeHUe 2eHemuiecKko2o pa3HooOpa3usL:
npuuunsl u creocmsust. llposenenue s¢pgpexma opeticha eeno6 8 6OILUWUX U MATBIX

NONYIAYUSX. Murpanumn. N3ossius TIOITYJISLIUI: reorpadguieckas
(mpocTpaHCcTBEHHAas ), Onosiornyeckas (penpoyKTUBHAS).
EcrectBennbiii otO0p — HampaBisonmid (akTtop 3BoOIUA. DOpMEI

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOIMIUNA,  pa3pbIBAIOIIMIMA
(mm3pyntuBHbIf). [lomoBoit oTO0p. BO3HMKHOBEHHE W HBOMIOIUS COIUATBHOTO
NOBEACHUS )KUBOTHBIX.

[IpucnocoONIeHHOCTh  OpraHU3MOB  KaK  Pe3yabTaT  MHUKPOIBOJIIOLMUU.
Bo3HuKHOBEHUE IPUCTIOCOOIEHUH y Opranu3mMoB. ApomMop(o3bl U UANOAAANTALINN.
[Tpumepsl mpucnocoONIeHU y OpraHu3MOB: MOp(oIoruueckue, Gpu3noNIoruiecKkue,
OnoxumMuyeckue, noBeAeHUYeckue. OTHOCHTENBHOCTh  IPHUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yjbTaT
MUKpo3BotonMU. M3omsamus — xirodeBod ¢akrtop BuaooOpazoBanus. Iyt u
CrIocoObI BHJI000pa30BaHMUS: aJuIoNaTpU4YECcKoe (reorpacduueckoe),
CUMIIATPUYECKOEe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMILIOUAN3ALINS,
rubpuan3zanus). JJmuTeasHOCTh SBOIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl (OpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Posib 3BOIOLIMOHHON OHOJIOTHH B pa3paboTKe HAyYHBIX METO0B COXPAHEHUS
OounopaszHooOpazus. MUKpOIBOMIONMS U KOIBOJIIOLMS MMapasuTOB U HUX XO3SEB.
Mexanu3Mbl (GOpMHPOBAHUS YCTOMUHMBOCTU K aHTUOMOTHKAM U CIIOCOOBI OOPBHOBI €
HEM.

JlemoHcTpanuu

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

Tabmuubl 1 cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsimonHas
CTPYKTypa Buaa», «Cxema NmposiBJIeHUs 3akoHa Xapan—BaiinOepray, «IBumxkyiue
CWJIbl ABOJIIOLUNY, «IDKOJOrMYecKass M30Js1us MONYJIAlUi ceBaHCKOU (openny,
«I"eorpadrueckast U30ISIUS TUCTBEHHUIIBI CHOMPCKOM U TUCTBEHHHUIIBI 1Ay PCKOID»,
«ITomynsIMOHHBIE BOJHBI YHCIEHHOCTH XUIIHUKOB U KEpTB», «Cxema NeHCTBHA
€CTECTBEHHOTO 0TOOpay, «@opMbI O0PHOBI 32 CyliecTBOBaHUEY, « UHyCTpUanbHBbIM
MenaHusm», <«OKuBble — uckomaembie»,  «llokpoBHUTENbCTBEHHas  OKpacka
XKUBOTHBIX», «[Ipegynpexnaronias OKpacka >XKUBOTHBIX», «PU3HOJIOTHYECKUE
ananrtauny, «lIpucrnocoO6neHHOCTh OpPraHu3MoB U €€ OTHOCHTEIBbHOCTDHY,
«Kpurepuu Buaa», «Bunpl-nBoiHuKN», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BUJI000pa3oBaHusy», «I'eorpaguueckoe BumnooOpa3oBanue TPEX BUIOB JIAH IbIIICH,
«IKOJOruYecKoe BU000pa30BaHME BUIOB CUHUI», «IlOTUIUIOWIBI pacTeHMID,
«KamycTHO-peneunbiit THOpHUITY.



O6opynoBanue: repbapun pacTeHUN, KOJUICKITMYA HACEKOMBIX, Uydelia MTHIT |
3BEpe ¢ MMpUMEPAMH Pa3IMYHBIX TPUCTIOCOOICHHM, YyUesa ITHI] U 3BEPEeH pa3HbIX
BUJIOB, TepOapuy pacTeHWid OJIM3KUX BHJAOB, OOPA30BaBIIUXCS PA3THYHBIMU
criocobamu.

JlabopaTtopHnasi padoTa «BblsiBlieHHEe N3MEHUYHMBOCTH Y 0CO0€H OJTHOTO BUAAY.

JlaGopaTopHnasi padora «IIprcniocoOneHrs OpraHu3MOB U UX OTHOCUTEIIbHAS
11EJIECO00Pa3HOCTHY.

Jlabopatopuass pabdora «CpaBHEHHE BHIOB 1O MOP(OIOTHUECKOMY
KPUTEPHUION.

Tema 3. Makpo3BoJIIOIIMS U €€ pPe3yJIbTaThI

Metoasl  u3ydeHHsT MakposBoJonuu. [laneoHTOIOTHMYECKHE  METOIBI
u3yuenus: HBomtouuu. llepexomubie ¢GopmMbl U (QUIOTCHETUYECKUE  PSAbI
OpTaHU3MOB.

buoreorpaduyeckue meTonpl u3ydeHus: sBoitouuu. CpaBHeHUE QIIOpHI U
(dbayHbl MaTepuUKOB U OCTpOBOB. buoreorpaduueckue obiactu 3emiau. Bunbl-
SHJEMUKHU U PEITUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKUE METO/bI U3YUEHUS
ABOJIONMH. ['€HeTHYecKkue MeXaHU3Mbl JBOJIIOLMM OHTOTE€HE3a M MOSBJICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbI.
PynuMentapubple  opraHbl W aTaBU3Mbl.  MOJIEKYISIPHO-TEHETUYECKHUE,
OMOXUMHUYECKHE U MAaTEMAaTUUYECKNE METO/IbI U3YUYEHUS IBOJIOIUU. [ OMOIOTUYHbBIE
redbl. COBpEMEHHBIE METO/IbI ITOCTPOCHUS (PUIIOTEHETHIECKUX JIEPEBHEB.

XpOMOCOMHBIE MyTallX U SBOJIIOIUSI TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuiIa) dBOJONUU. [Ipunyun cmenvl QyHKYUIL.
HeoGpatumocTs 3BoMtoONMK. AnanTuBHas paauainus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLU Y.

JlemoHcTpanuu

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

Tabnuiel 1 cxembl: «DuIoreHeTUUECKUN Pl JOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedanvyy,  «Punnoduts»y,  «CemeHHBIE
narnopoTHukn», «buoreorpaduueckue 30HbI 3emin», «Jlpelid KOHTHHEHTOBY,
«PenmukTery, «HavanmpHble cTaauu SMOPUOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTUYHBIE OpraHbDy, «PyIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEJOBEKAa MW IUMIIaH3e», «lmaBHbIE
HaIpaBJIeHUS 3BOJIIOIUNY, «O0I1111e 3aKOHOMEPHOCTH 3BOJIIOLIUI.

O6opynoBaHue: KOJUIGKIIUH, TepOapuu, MYJSDKA HMCKOTAEMBbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI’KU TOMOJIOTHUHBIX, AHAJOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne u pa3BuTHe ;KU3HU HA 3emule

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
nancnepmusi. JJoHaydyHble TPEACTaBICHUS O 3aPOXKIECHUU KU3HU (KPEallMOHU3M).



['MnoTe3a MOCTOAHHOTO CaMO3apOXKIAEHHUs )KU3HU U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannanmnanwu, JI. [Tactepa. [IporcxoxaeHne >ku3HU ¥ aCTPOOHOIIOTHA.

OCHOBHBIE JTaIIbI HEOPTaHUYECKOU ABOJIIOLIH. [InanerapHas
(reosornyeckasi) 3BONIONUSA. XHUMHUYECKas »HBOJOLMA. AOHOI€HHBI CHHTE3
opraHu4eckux BemecTs 3 Heopranudeckux. Ombeir C. Mwumepa u I'. IOpm.
Oo6pazoBanue noaumMepoB u3 MoHoMepoB. KoamepBarnast runote3a A. M. Omapuna,
rumnore3a mnepBuyHoro OynboHa JDk. XongeiHa, reHeTwueckas rumoTe3a [
Ménnepa. PubGozumbr (T. Yex) u runoreza «mupa PHK» VY. T'munbGepra.
dopmupoBaHue MeMOpaH U BO3HUKHOBEHUE TIPOTOKIIETKH.

Hcropus 3emi 1 MeToABI €€ n3ydeHus. MckoraeMbple OpraHnYeCKUe OCTATKU.
['eoxpononoruss u €€ Meroabl. OTHOCHTENbHAA U AOCOJIOTHAs TE€OXPOHOJIOTHS.
['eoxpoHOIOrMYeCKast MIKajaa: S0HbL, 3PbL, IEPUOBL, SIIOXH.

HavanbHble 3Tanbl OpraHu4eckodl HBosronuu. llosiBIeHWE W 3BOJOLHSA
HEPBBIX KJIETOK. DBOJIOLHUS MeTaboanu3Ma. BO3HMKHOBEHUE NEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIIEHKN KaK aHaJIOr MEpPBbIX Ha 3emile COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI 1 3yKaprOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MPOUCXOKICHHE
BUpYyCOB. lIponcxokaeHne MHOIOKJIETOYHBIX OpPraHu3MoOB. BO3HHKHOBEHUE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATallbl 3BOJIOLNMM BBICHIMX pacTeHuil. OCHOBHBIE apoMoOp(do3bl
pactennii. Bpixox pacrenmii Ha cynry. llosiBieHME CHOpPOBBIX pacTeHUU U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. lIpomcxokaeHue IBETKOBBIX
PaCcTEHUMN.

OCHOBHBIE 3Tambl 3BOJIIOLMU KUBOTHOTO MHpa. OCHOBHBIE apoMOpP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TumnoB. [lepBbie Xopa0BbI€ )KUBOTHBIE. JKH3HB B BO/E. DBOIIOLUS MO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMHUTAIONIUX U
ntul. [lpunnun kmoueBoro apomopdoza. OcBoeHue OECO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Paszutne xu3HM Ha 3eMje IO dpaM M MEepUodaM: apxeu, MPOTEPO30M,
najgeo30m, Me3030i, kaiiHo301. OO0111ast XapaKTepUCTHUKA KJIMMAaTa U T€OJIOTMYECKUX
nporueccoB. [losiBIeHne U pacluBeT XapaKTEpHBIX OPraHU3MOB. YTJie0Opa3oBaHUE:
€ro YCJOBHUS U BIUSHUE HA Fa30BbIA COCTaB aTMOCHEPHI.

MaccoBble BHIMUpPAHUSI — SKOJOTUYECKHUE KPU3HUCHI mpouuioro. [Ipudnnbl u
CJIEICTBUS MAacCCOBBIX BbIMHUpaHHU. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6mopasHooOpasus Ha 3emIie.

CoBpeMeHHas cuUcTeMa opraHudeckoro mupa. IlpuHuunel kmaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

JleMoHCcTpau

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



Tabmuier u cxembl: «Cxema ombiTa @. Penuy, «Cxema ombita JI. [1actepa mo
U3YUYEHUIO CaMO3apOoXAeHUs XU3HW», «Cxema ombita C. Mumiepa, I'. Opm»,
«JTanbl  HEOpPraHWYEecKoW  3Bomouum», «l'eoxpoHosOorMYeckas  IIKaliay,
«HauanpHble 3Tarbl OPraHUYecKo 3BONMIONUNY», «CxeMa 00pa3oBaHMs 3YKapHOT
nyTéM cumbuoreHeza», «Cucrema XUBOM mpupoab», «CTpoeHHE BUpPYCay,
«Apomopdo3sl  pacTeHmit», «PuHHOGUTE, «OIHOKIETOYHBIE BOJAOPOCIH,
«MHoroxkJietounsle  Bogopocin», «Mxm», «llanoporHukmn», «l'omoceMeHHbIE
pactenus», «Opraisl HBETKOBBIX pacTeHHI», «CxeMa pa3BUTHUS 5KUBOTHOTO MUPA»,
«Apomop(}o3sbl KUBOTHBIXY», «IIpocTeitmmey, «Kumeunomnonoctueie», «llnockue
yepBu», «YneHuctonorue», «PbiOb», «3emMHOBOIHBIEY, «lIpecmbikarommecs,
«lItnupy, «Mitekonuraromuey, «Pa3BuTre xKU3HU B apXEUCKOU 3pe», «Pa3Butue
KA3HU B IPOTEPO30MCKOU dpe», «Pa3BuThe XKU3HM B IAJCO30HMCKOM 3dpey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )XU3HU B KaHO30MCKOU 3pe»,
«CoBpeMeHHasi cUCTeEMa OPraHUYECKOTO MUPaY.

OOopynoBaHue: repOapuu pacTEHUM pa3IUYHBIX OTAEJOB, KOJUICKIUU
HACEKOMBIX, BJI&YKHbBIE TIpenapaThl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUU
UTJIOKOXKHX, CKEJIEThl TO3BOHOYHBIX KUBOTHBIX, UydeJia ITUI] U 3BEPEl, KOJUICKITUN
OKaMEHEJIOCTEH, TOJIE3HbIX MCKOMAEMbIX, MYJSDKA OPraHUYECKUX OCTATKOB
OpTaHU3MOB.

BupryaasHas gadopaTopHas padora «MojennpoBaHue onbIToB Musiepa—
FOpu 110 u3ydeHuto abMOTeHHOT0 CUHTE3a OPTaHUYECKUX COSTMHEHUM B IEPBUYHON
aTMocdepe».

JlabopaTtopnasi paGora «/I3yyeHue M oOmHMcaHUE MCKONAEMbBIX OCTATKOB
JIPEBHUX OPraHU3MOB).

IIpakTnueckass padora «M3ydeHne OCOOCHHOCTEM CTPOCHUSI pacCTEHUM
Pa3HBIX OTAEJIOBY.

IIpakTuyeckas padora «/3yueHue 0COOEHHOCTEN CTPOEHUS MTO3BOHOYHBIX
YKABOTHBIX.

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznenbl 1 3agaun aHTPONOIOTrMU. METOIbl aHTPOIIOJIOTHH.

CraHOBJICHME TPEICTABICHUN O MPOUCXOXKIACHUM YEJIOBEKa. PelurnosHeie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUU.

Cx0ACTBO YenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CpPaBHUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBe/ieHueckue. OTauyus 4elaoBeKka OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE rOJIOBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

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



OCHOBHBIE CTaJUU aHTpOIOTeHe3a. PaHHME uenoBeKOOOpaszHble O00E3bSHbBI
(TIPOKOHCYJIBI) U paHHHUE MOHTHU/IBI — OOIIME MPEAKH YeTOBEKOOOPa3HBIX 00€3bsH U
M0Ie. ABCTPAJIONUTEKN — JBYHOTHE IPEAKH JIIOAEH. UenoBeK yMeIbld, IepBbIe
M3TOTOBJICHUS OPY UM Tpyaa. YenoBek NpsiMOXOISIMNA U TIEPBBIN BBIXO/I JIFOJCH 3a
npenensl Appuku. YenoBek reitnenboeprekuii — oOumi npeok HeaH 1epTaabCKOro
YEJIOBEKA M YEJIOBEKa pa3yMHOro. YeloBeK HEaHAEPTAIbCKUM KaK BHJ JIKOJEH
XOJIONHOTO KinMara. YeloBeK pa3yMHBI COBPEMEHHOIO THIIA, JACHUCOBCKUMI
YeJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeneinamu Adpuxu. [laneoreneruka u
MajJeoreHOMHUKA.

DBOJIIOLMSI COBPEMEHHOTO uesoBeka. EcTecTBeHHBIH OTOOp B MOIMYJISIUSX
yenoBeka. MyTalMoOHHBINA Tipouiecc W noauMop@usM. [lomynsioHHbIE BOJHBI,
napeiid reHoB, Murpauus U «3(pQPexT ocHoBaTeNs» B MOIMYJSUAX COBPEMEHHOTO
YeJI0BEKA.

UYenoseyeckue pacel. IloHatne o pace. bosbiume pacel: eBporneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHAas  (PKBATOpUAlbHASs),  MOHTOJOWAHAs
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  4yenoBeuecknx — pac.  HayuHas  HECOCTOSITENBHOCTH  pacH3Ma.
[Tpucnoco0aeHHOCTh 4YENOoBEKa K pa3HbIM YCIOBUSAM OKPYXKAIOLIEH Cpelbl.
Bnusinue reorpaduueckoit cpeanl u Apelida reHoB Ha MOp(}OIOTrHio U (PU3HOJIOTHIO
YeJoBeKa.

MexaucuuruinHapHble  MeToAbl B (¢u3uuecko  (OMOJOrMyYecKom)
AHTPOIIOJIOTMM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS W MAJCOAHTPONOJIOTHS
YeJIOBEUECKUX MNOMysiuuid. buoconnanbHbple HcCIeqOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanue KOBOMIOLMHU OMOJIOTHYECKOTO U COLIMATIBLHOTO B YEJIOBEKE.

JleMmoHCTpauumn

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

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOMOJIOTHIY, «I 0JJOBHOH MO3T UeJIOBEKay,
«YenoBexkooOpa3Hble 00€3bAHb), «CKeNeT ueIoBeKa M CKeJeT IIMMIIaH3ey,
«PynMMEHTBI 1 aTaBU3MbD), «J|BHKyIIME CHIIBI aHTPOIIOTEHE3A», « IBOJIIFOLIUOHHOE
JIPEBO  YEIOBEKa», «ABcTpajonutTek», «YenoBek  ymensiil»y, «YeaoBek
MPAMOXOISIININ, «JleHncoBckuil yenoek» «Heanaepranbup», «KpoMaHbOHIIBD,
«IIpenku yenoBekay», «ITarbl IBOJIIOLUN YETOBEKA», «Packl yemoBekay.

O6opynoBanue: MyJSDKH — OKaMEHEJIOCTEeH, TMPEeAMETOB MaTepuaIbHOM
KyJbTYpbl TpPENKOB 4YeJloBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUIECKUMU U  OHOJICUCKUMM CIHOKETAaMH TPOUCXOXKJICHUS YEJIOBEKa,
¢dotorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJI0BeKa, MOJIEIb
yeperna 4esioBeKa U yepena MMMIIaH3€, MOJEIb KUCTH YeJIOBEKAa M KUCTH LIMMIIaH3e,
MOJEHN TOPCA MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEH CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3aHHBIX C MPAMOXOKICHUEM).

IIpakTHyeckas padora «/3yueHune 3K0JIOrHYECKUX aJanTalui 4YeJI0OBEKa.



Tema 6. Jxkosorusi — HayKka O B3aMMOOTHOLICHHUSIX OPraHU3MOB H
HAOPTraHU3MEHHBIX CHCTEM C OKpY KaloLie 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
9KOJIOTHH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metoasl sxonoruu. [loneBbie HaOmoAeHUA. DKCIEPUMEHTHI B 3KOJIOTHU:
npupojHble U JabopartopHble. MoJaenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY’Karolel Cpeibl: JIOKAIbHBIN, peTHOHATLHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUW Ui YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYpPbI U 3KOJOTHYECKON IPAMOTHOCTH HACEIECHUSI.

JleMoHCTpauumn

[Toptpetsl: A. I'ym6oasar, K. @. Pynse, H. A. CeseprioB, D. I'ekkens, A.
Tencnu, B. H. Cykau¢s.

Tabmuupel 1 cxeMmsl: «Pa3gensl sxomorum», «Metoasl skomorum», «Cxema
MOHHUTOPHUHTIA OKPYKAOIIEN CPEABD).

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKoJIorHYecKre (PaKkToOpbl U 3aKOHOMEPHOCTH UX naencTus. Kinaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIOreHHbIe. O0me
3aKOHOMEPHOCTH JEHCTBUS dKoJornueckux ¢akropos. [Ipasuwno muaumyma (K.
[npenrens, 0. JInbux). TonepaHnTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIC
OpPraHU3MBI.

Abuotnueckue ¢akropel. CBeT Kak sKonorudeckuid daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTEeHUN M JKMBOTHBIX II0 OTHOIICHHIO K cCBeTy. CUTHAIbHAas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskonorudyeckuid (axrtop. JleiicTBue TemmepaTypbl Ha
opraHu3Mbl. [[oMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuin ¢aktop. I[lpucrnocobnenus pacTeHHil K
NoJIIepKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHus ;KUBOTHBIX K U3BMEHEHUIO BOAHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
r1yOWHHAs  TOJMOYBEHHAs, BHYTPUOpPraHW3MeHHas.  DU3NKO-XUMHUYECKUE
0COOEHHOCTH cpesl 00uTaHust oprann3moB. [IprucnocoOnennst opraHu3MoOB K KU3HU
B Pa3HbIX cpeaax.

buonornueckue putMmbl. BHemHune u BHyTpeHHUE puUTMBL. CyTOYHBIE U
roJM4yHble PUTMBL. [IprUCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSIM
YCIIOBHM KU3HMU.



Xuznennsie popmbl oprann3moB. [lonstue o xxu3nenHoi popme. XKuzneHHsie
bopMBbI pacTeHMil: NepeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJETHHE TpPAaBBHI,
oJHOJIeTHHE TpaBbl. KU3HEHHBIE (POPMBI )KMBOTHBIX: TUAPOOMOHTHI, T€OOUOHTHI,
a’3poOnOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue dhaxkTopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XHUIIHAYECTBO, cuMOM03 u ero ¢opmel. [lapasutusm, koomepaius, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduaeckue
B3aUMoOJecTBUS  (Tomuyeckue, (Qopuyeckue, (Qpabpuueckue). 3HaYCHUE
OMOTUYECKUX B3aUMOJCUCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpee
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYECHHUSI.

JleMoHCTpauumn

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTPY,
«IKOJOTUYECKUE TPYIIBI )KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TeIIOKpOBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XMBOTHBIE», «DHU3MOJIOIMYECKUE aJanTalun
KUBOTHBIX», «Cpenbl OOWTaHMS OpPraHU3MOB», «bHONOrMYEeCKue pPUTMBDY,
«KuznenHnble (popMbl pacTeHH», « Ku3HeHHbIE (DOPMBI )KUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIUCTBEHHOTO JIeCay, «IJDKOCHUCTEMA XBOMHOro jeca», «llemm nuranusy,
«XUITHUYECTBOY, «ITapazutuzmy, «KonkypeHuus», «Cumouo3y,
«Kommencanuzm».

OGopynoBanue: repOapuu pacTeHUNW U SKUBOTHBIX, MPUCTOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TE€HEBBIHOC/IMBbIE KOMHATHbIE paCTEHUs, repOapuy U KOJUIEKLIUH TETUIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydelia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, KOJJIEKIMH >KMBOTHBIX, OOUTAIOIIMUX B Pa3HbIX cpeaax,
repbapun M KOJUJICKUMH PACTEHMH M JKUBOTHBIX, OOJIaJalOUIMX YepTamu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHM JXKU3HU, repbapuu u
KOJUIEKIIUU PACTEHHM M JKUBOTHBIX PA3IUYHBIX XKM3HEHHBIX (POpPM, KOJUIEKIIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTUUECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BJIUSTHUIO CBETAY.

JlaGopaTopHasi padora «BpIgBICHHE NPHUCIOCOOICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopHasi paboTa « AHATOMUYECKHE OCOOEHHOCTH PACTCHUHN U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. DK010rus BUAOB U NMOILYJIANH

OKOJIOTUYECKHE  XapaKTEPUCTUKHU  TOITYJISILIHH. [Monmynsimua ~ Kak
Ouonoruyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0CcoOeHHOCTEW OMoJIOrnK BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyjsiuuid. OCHOBHBIE TOKa3aTeaud MOMYJSIUUMU: YHUCIEHHOCTh, IIJIOTHOCT,



BO3pDaCTHAas M IIOJIOBAasi CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nomyiasinuud. OleHKa YUCICHHOCTH TOIMYJISIHHN.
JvHaMuka momyiasiuud U €€ peryysiius. bHOTHYeCcKui MOTEHUHAN MOIMYJISLUU.
MopaenupoBaHue JUHAMUKU NOMyJsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsnus YWCICHHOCTH TMOMYJISALUNA: POJbh (PaKTOpOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (T- U
K-ctparerun).

[Tonsitue 00 sKoNOrMUecKoil Huie Bujaa. Mectoobutanue. MHoromepHas
MoJenb dKosiorndeckon Humun Jx.M. XarunHcona. Pa3Mepbl 3KOJI0rMYECcKOu
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

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

3aKOHOMEpPHOCTU TIOBEJICHUS WU MUrpaluid >KUBOTHBIX. buosormueckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXeMmbl: «JKOJOTHYECKUE XapaKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasinun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu [Jx. Y. XaTuuHconay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIUN KUBOTHBIX.

JlabopaTtopHnasi pa6ora «lIpucrnocobiienus ceMsiH pacTEHUHN K pacCEeICHUION.

Tema 9. Jxosorust cood1mEecTB. IKOJIOrHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXIY
OpraHu3MaMH B OUOLIEHO3E.

Okocucrema kak otkpbitas cuctema (A. Jkx. Tencnu). dyHKIMOHATBHBIC
OJIOKM OpPraHM3MOB B JKOCHUCTEME: IMPOJIYIEHThl, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKHU
skocucTeM. [1ouBbI U Wbl B 3kocucTeMax. KpyroBopor BelecTB U MOTOK SHEPTUU
B 9KOCHUCTEME.

OcHOBHBIE OKA3aTeNH IKOCUCTEMBL. bruoMacca u mpoayKius. JKOJIOTHUYECKUE
nUpaMUIbl YUCEN, OMOMACChl U DHEPTHUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HamnpapneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKieccuu. [lepBudHbIe U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTpPOIOIE€HHbIE BO3JCHUCTBUS Ha
cykneccuu. Kimmmakcunoe cooOrmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEII[ECTB — OCHOBA yCTOMYNBOCTH COOOIIIECTR.

[IpupoaHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKocucmemovl Mopeu u
oKeano8. Ixocucmemvl MYHOp, 1€CO8, Cmenel, nyCmbitb.



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

YpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. [oposackas
bropa u ¢ayna. CuHaHTpomM3alus TOpOACKON ¢ayHbl. buonorumyeckoe u
XO035IUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aWMOJICUCTBUN OPTaHHU3MOB B
skocucteMax. Ponb kackadnoeo sghghekma u 6u008-30upuxamopos (Kiouesvix
6U008) 8 yHKYUOHUposanuu 3Kkocucmem. IlepeHOC SHEPTUU U BEIIECCTB MEXKTY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICUCTBHIA.

Mexanuzmul 6030eticmaus 3a2pA3HeHUl PA3ZHbIX MUNO0E8 HA CYOOP2AHU3MEHHOM,
OD2aHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbL
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHH020 6030eticmaus. MeToaonorus
MOHHMTOPUHIA €CTECTBEHHBIX U AHTPOIIOT'€HHBIX IKOCUCTEM.

JleMoHCTpanumn
[Toptper: A. JIx. Tencnn.
Tabmuuer  u cxembl:  «CTpykTypa  OuoueHo3a»,  «DKOocUCTEMaA

IIMPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOWHOTO Jecay, «DYyHKIIMOHAIbHbBIE
IpyHIbl OpraHU3MOB B 3KocucTeMey, « KpyroBoport BemecTs B skocuctemey, «Llenu
nuTaHus (macTOWINHAsA, JAETPUTHAsA)», «IKOJOTMYECKas NuUpamMuia YUCEI»,
«DKoNoThYecKasl mupamMuia OuoMacchl», «IKOJOrHuecKasl MUpaMuia YHEPTHI»,
«O6pazoBanue 6onotay, «IlepBuyHas cykueccus», «BoccTaHoBIEHHE Jieca TOCTe
noxapa», «JKOoCHUCTeMa 03epay, «ArpoueHos», «KpyroBopoT BemecTB M MOTOK
SHEpPruu B arpoueHose», «[Ipumepsr 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 paGora «l3ydeHue pazHOOOpa3usi MEJIKUX IOYBEHHBIX
YJIEHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKYpcUsi «IDKCKYpCHsl B TUIIMYHBIM OMOTEO1IeHO3 (B MyOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJIOJIbHBIM UM MTOMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKYypcusi «IJKCKYpCHUsl B arposKocucTemMy (Ha MoJie WIA B TEIIMYHOE
XO3SMCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmemnanerapuas o0osiouka 3eMIIM, TNI€ CYHIECTBYET WIIU
CyIlleCTBOBaJa kKM3Hb. PazBuTHe mpejacraBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. . Bepnaackoro o 6uochepe. Ob6mactu 6mochepsr u e€ coctas. Kupoe
BelecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH cyliecTBOBaHus Onocdepnl. OcobeHHOCTH OHochephl Kak
r1100anpHOM 3KOoCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst



BEIIECTB ¥ OMOTEOXUMHUYECKHUE IUKJIIBI (YTIAEpoa, a30Ta). PUTMUYHOCTH SIBICHUH B
onocdepe.

3oHanbHOCTH Onocdepsl. [lousaTre o 6Gmome. OCHOBHBIE OMOMBI CYIITH: TYHJIPA,
XBOMHBIE Ji€Ca, CMENIAHHBIE MW IIMUPOKOJMCTBEHHBIE JieCa, CTENHU, CABAHHBI,
MyCThIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiuMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

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

JleMoHCTpaIMuK

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

Tabmuubl 1 cxembl: «I'eocdepsl 3emmn», «KpyroBopor a3ora B mpupoae»,
«KpyroBopoT yriepoga B mpupose», «KpyroBopoT Kuciopoja B TPUPOJIE»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cymny, «KinMarnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemannsiii jgec», «IIIMpoKOIUCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponnueckuit gec.

OO6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:ka0OIIafA cpeaa

OKOJIOTUYECKHE KPU3UChI M HUX MPUYMHBL. Bo3geicTBHE YelloBEKa Ha
ouocdepy. 3arps3HeHre BO3AYITHON cpebl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOTHOMN
cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymienume mouBbl. OxpaHa MNOYBEHHBIX
pecypcoB. I3MeHeHune kimmara.

AHTpOIIOT€HHOE BO3/ICIICTBUE HA PACTUTENbHBIA M KUBOTHBIA MUp. OXxpaHa
pPacCTUTEIILHOTO W KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOJBI.
Kpacasie xkHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
Bboranudeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTONYMBOIO PA3BUTHUSI UYETOBEYECTBA U MPUPOJBIL.
PanronanbHO€ ~ MPUPOJOMNOSIB30BAaHME M COXPAaHEHHE  OHMOJIOTHYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOTO KPU3UCA U €0 BEPOSITHBIE TIOCIICICTBUS.

Pa3Butre METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCcnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu no COCMoAHUI0 OMOENbHLIX U008 U dkocucmem. (OcHOBbI
9Kopeabunumayuu dKocucmem U cnocooos 060pvOvLL ¢  OUONOBDEHCOCHUIMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JleMmoHcTpanuu

TaOmu1s! u cxembl: «3arpsi3HeHue aTMochepod», «3arpsa3HeHne ruApochepb,
«3arps3HeHue nousb», «[lapHukoBbii 3dhexT», «Oco00 oxpaHsemMblie MPUPOIHBIE
TeppuTOpUn», «MOAEIN YIIPaBISIEMOTO MUPAY.



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

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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJibTaTaM OCBOCHHS
OOyJaronMMHCST TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METanpeIMETHBIC U MPEIMETHBIE.

B cTpyKType TUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOrpaMMbl IO OUOJOTUH
BBIJICJICHBI CIIEAYIOIIME COCTABIISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IPaKIAaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpPEACNICHUIO, Hanuyue momueayuu K OOydeHUIO  OHOJOTHH,
yeneHanpasienHoe pazsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKaMH, MPUCYIIUMU CHUCTEME
OMOJIOrMYECKOT0 00Pa30BaHUS, HAIUUUE NPABOCO3HAHUSL YIKOTOTUUECKON KYJIbTYPHI,
cnocoboHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHUHU IOCTUTAIOTCS B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU POCCUMCKUMU COLUOKYJILTYPHBIMU, UCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTHS BHYTPEHHEH TMO3HUIMU JIMYHOCTH, MATPUOTHU3MA H
YBAKEHUS K 3aKOHY U IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHUS, OCPEKHOr0 OTHONIIECHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpAAULMSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKPYXaroUIEn cpelie.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHS YyueOHoro mpenmera «buomorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHM, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCcTBa, PaCHIUpEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTH B MPOILIECCE peav3alliid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

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



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

TOTOBHOCThH K COBMECTHOM TBOPUECKOH JI€SITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MPOCKTOB, pEIICHUH YyYeOHBIX MW TO3HABATCIBHBIX 3a/a4, BBIIOJIHEHUHU
OMOJIOTMYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHE YUYUTHIBaTh B CBOMX JACHCTBUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHU YOCXKICHUAMH, KyJIbTYPHBIMUA LIECHHOCTSAMU U
COIIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lady, YBaXUTEIbHOIO
OTHOIIICHHS K MHEHHUIO OIIMIOHEHTOB IpU OOCYKJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOW MEHTUYHOCTH, TAaTPUOTU3MA,
YBa)XEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PojuHY, CBOWM S3bIK M KYJbTYpPYy, IPOIUIOE U HACTOSIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JOCTHXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJICHHUE U
pa3BuUTHE OWOJOTHHM, TOHMMAaHUS 3HAYCHHS OHOJIOTHM B TIO3HAHUH 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTbH 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPOIa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauKusIMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

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

MMOHUMaHHUE YMOIMOHAIBHOTO BO3JICUCTBHS KUBOU MPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOI0 0J1aTONOTy YU :

NOHMMAHUE U peanu3aliusi 310poBOro U 6€301macHoro oopasa xu3Hu (310poBoe
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHObIXa, peryjsipHas (u3uyeckas aKkTUBHOCTB), OEpEeKHOro,
OTBETCTBEHHOT'O M KOMIIETEHTHOT'O OTHOIIEHHS K COOCTBEHHOMY (PU3NYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON JEesTENIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

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

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHHE OIbITa
IUIAHUPOBAHMS TIOCTYIKOB M OLIEHKM MX BO3MOJXHBIX ITOCIEICTBHMA IS
OKPYIKAIOIIEN CPEIBI;

OCO3HaHHWE TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M MyTed HuX
pelieHus;

CHOCOOHOCTH UCTIOIB30BATh MIPHUOOPETaEMBbIe MPU U3YUEHUH OMOTIOTHH 3HAHUS
M YMEHHS TpU peHIeHHd MpoOsieM, CBSA3aHHBIX C  palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHJIOB,
PKOCHUCTEM, OHOChephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAILINX BPE OKPYKAIOILIEH MPUPOJHOU
cpene, yMeHHe MPOTHO3UPOBAaTh HEOJIArOMPHUSITHBIE 3KOJOTHUYECKHE MOCIEACTBHS
IIPEANPUHAMAEMBIX IEUCTBUM U NIPEJOTBPALATh UX;

HaJIM4KME PA3BUTOIO IKOJIOIMYECKOTO0 MBIIUICHHUS], YKOJIOTMYECKON KYJIbTYpBI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJIEHHOCTH, YMEHUs



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

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON MPAaKTUKW, OCHOBAHHOI'O Ha JUAJore
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUDA;

NOHUMAaHUE CHeuupuKu OHOJOTUM KaK HAyKd, OCO3HaHUA €€ poJih B
GbOpMUPOBAHUU PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MPEACTaBICHUSI 00 OKPYXaIoIeM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B MMO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH Mpo0IeM
COXpaHEHUS TPUPOITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3J]aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEeH BBIX0JIa U3 MIOO0ATBHBIX IKOJIOTHUECKUX MPOOJieM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PaIlMOHAIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydarommxcs, GopMHpPYyeMOi
MIPU U3YYE€HUU OUOJIOTHUH;

MOHMMAHHUE CYIIHOCTH METOJIOB MO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJy4YaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOIIEro MUpPa U MPOUCXOISAIINX B HEM U3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIOUYCHHS HAa OCHOBE HAay4yHbIX (DaKTOB H
UMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYUYEHHS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIBHO HCIIOJIb30BaTh OUOJOTUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HECHHBIX CUTYAIUX;

OCO3HAHHUE LIEHHOCTH HAYYHOU ESTEIbHOCTH, TOTOBHOCTh OCYIIECTBIISThH
MPOEKTHYIO U UCCIIEA0BATEILCKYIO ACATEIbHOCTh MHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W CIIOCOOHOCTh K  HENPEphIBHOMY  OOpa3oBaHUIO W
caM000pa30BaHNI0, K aKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHUW MO OWOJOTHU B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI



MeTtanpeameTHble pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpAKAOLIUe
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa U CHEUU(PUKY METOJOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHHE, MPOLECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
U CCJEeI0BaHNE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCATbHbIE
yuyeOHble JeHCTBUS (TMO3HABATENbHbIE, KOMMYHUKATUBHBIE, pETYJISTHUBHbIE),
obecneunBaromye GopMrupoBaHrue (yHKIMOHAIBHOW IPaMOTHOCTH U COLIMAJIBHOM
KOMIETEHIIMM  O0YyYaroIMXCs; CIIOCOOHOCTh  OOYYarOIIMXCS  MCIOJIb30BaTh
OCBOEHHBIE MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHAE 3HAHNUS U YHUBEPCAIbHBIE
yueOHbIE IEMCTBUS B TO3HABATEIILHON U COLIMAIBHON MIPAKTHUKE.

B pe3ynbpraTe u3yueHus OMOJIOruy Ha YPOBHE CpEeIHEro 001Iero oopa3oBaHus
y oOyuaromierocss OyayT cQOpMHUpPOBaHbBl I103HABATEIbHbIE YHUBEPCAJIbHBIC
yueOHblEe JEHCTBUS, KOMMYHHUKATHBHBIE YHHBEpCaJbHblE YydeOHbIE IEHCTBUSA,
PEryJISTUBHBIE YHUBEPCAIbHBIE YUE€OHbIE NEHCTBUSA, COBMECTHAS JEATEIbHOCTD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU N03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 0a3oBble JJOrHYecKue JeCTBUSL:

CaMOCTOSITENIbHO  (OpPMYyJIHpPOBaTh M aKTyaJlM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH);

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

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Il 00bsICHEHUS! (DAaKTOB U SBJIICHUM
YKUBOU IIPUPOLBI;

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

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl TPEACTABICHHUS CYIIECTBEHHBIX
CBSI3eM M OTHOUIEHMH B M3Y4YaeMbIX OHOJOTHYECKMX OOBEKTaX, a TaKxke
OPOTUBOPEUHMI PA3HOTO POAA, BBISIBICHHBIX B Pa3jIMYHbIX HHPOPMAIIMOHHBIX
HUCTOYHHKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] NPOOJEMBbl C YUYETOM aHAIM3a MMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;



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

KOOPJIMHUPOBATH ¥ BBHITIOHITH pa0OTy B YCIOBHUSAX PEaTbHOTO, BUPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU 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 3aa4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYCHHUIO HOBOTO
3HaHWs, €ro WHTEPIpETalH, MPEoOpPa30BaHUI0O M TMPUMEHEHUIO B YYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX U COIUATBHBIX IPOEKTOB;

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

CTaBUTh M (OpPMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEATETLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBJIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PEIICHUs], HAXOAUTh apTyMEHTHI JJIs J0Ka3aTeIhCTBAa CBOUX
YTBEPKJICHUM, 32/1aBaTh MapaMeTPhbl U KPUTCPUH PEIIICHHUS,

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud pe3yJbTaThl,
KPUTHUYECKU OIICHUBATH UX IOCTOBEPHOCTH, MPOTHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIlUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN TMOUCK TEpPEeHOCa CPEICTB U CIIOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENy;

yMETh TEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTHYECKYIO 00JacTH
KU3HEIeITeIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC WJCH, TpeJjiaraTb OPUTHHAIBHBIC TMOIXObI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOy CKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) padora ¢ ungopmaunmeii:

OpPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOUYHHUKAX MHGOPMAINH (TEKCTE YIEOHOTO
nocoOusi, HAyYHO-TIOMYJISIPHOW  JIUTEpaTrype, OHOJOTHYECKUX CIOBapAX U
CIIpaBOYHHKAX, KOMIBIOTEPHBIX 0a3zax JaHHBIX, B WHTepHETE), aHaIM3UPOBATH
nH(OPMAITUIO PA3TMYHBIX BUJOB U (HOPM MIPEACTABICHUS], KPUTUIECKHU OI[CHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bopMyTUPOBATH 3aMPOCHl U MPUMEHSITH PA3TMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOUMOM Il BHITIOJIHEHUSI YYEOHBIX
3aj1ay;



npuOOpEeTaTh OIBIT KCHOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTU, COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOIb30BaHUS PA3TUYHBIX
MOMCKOBBIX CUCTEM;

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

WCIIOJB30BaTh HAYYHBIM SI3bIK B KAyecTBE CpEACTBa mpu padbore cC
Ovonornyeckod HHPOpMaLUEH: MTPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKW W CUMBOJIBI, (HOpPMYJibl, abOpeBHATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJIsAHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAClO3HABAaHWUS W 3alUTBl  WHOOpPMAaLNH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBJiaeHne yHHBEPCAIbHBIMIA KOMMYHHMKATHBHBIMH J1€HiCTBUSIMU:

1) o01enme:

OCYILIECTBIISITh KOMMYHHUKAIIMKM BO BCeX c(hepax *KU3HU, aKTUBHO Y4aCTBOBATh
B JMAJIOTe€ WM JMCKYCCHUM IO CYIIECTBY OOCyXaaemMoi TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIBHO BBIIIOJIHEHUS MpeasiaraeMoun
3a/1a4l, YYUTHIBATh MHTEPECHl M COIIACOBAHHOCTH MO3HMIMNA JPYTUX YYACTHHKOB
JMasora Wik JUCKyCCUN);

pacno3HaBaThb HeEBEpOaJbHbIE CPEACTBA OOIIECHHS, TNOHMMATh 3HAYEHUE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTIOHUMATh
HaMEpPEHUS IPYTUX JIIOACH, MPOSBISITh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHHUS,

pPa3BEPHYTO M JIOTUYHO H3JIaratb CBOK TOYKY 3PEHHUSI C HCHOJIb30BAHHEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTD:

MMOHMMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYTHHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHM C y4&€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA;

NPUHUMATh  IIEJIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BHIBATH WU
KOOPJMHHUPOBATH JICUCTBUSA II0 €€ JOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiaTh poiau ¢ Y4€TOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0r0 yYaCTHUKA KOMaH bl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;



MpejaraTb HOBBIE MPOEKThI, OLUCHUBATh HAEU C TO3ULIUHA HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILLECTBJISITh TMO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHMBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranuszanms:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS JUIS BBIABICHUS MPOOJIEM H HX
pelIeHus B )KU3HEHHBIX U YUYCOHBIX CUTYaIUAX;

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

CaMOCTOSITEJIBHO OCYLIECTBIIATH IMO3HABATEIBHYIO NIEATEIBHOCTD, BBISABIATH
po0JIeMbl, CTaBUTh U (HOPMYJIMpPOBaTH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
JESTENbHOCTH U ’KU3HEHHBIX CUTyalUsX;

CaMOCTOATEILHO COCTABJIATH IIJIAH PEMICHHUS] TPOOIEMBI C YUETOM UMEKOLTUXCS
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
penieHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

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

2) CAMOKOHTPO.Ib:

JIaBaTh OILIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpPLIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllud, BHIOOpA
BEPHOIO PEILICHHS;

YMETh OLICHUBaTh PHUCKU WU CBOECBPEMEHHO INPUHUMATh PELICHUA II0 HX
CHIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTHl JPYyTHMX MpPU aHAJIN3€ pPe3yJIbTATOB
JEATEIIbHOCTH;

3) npuHATHE ce0s U APYTUX:

MPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apPryMEHTHl APYTUX MPU aHAINU3E PE3yJIbTATOB
JEATEIIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIIMOKU;

pa3BUBATH CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTrOro YeJI0OBeKa.



ITPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pPE3YNBTATBl OCBOCHMS COJEPKAHMS Y4YEOHOro IpeaMmera
«buonorus» Ha yrayOnEéHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npoduibHoro  oOydeHusst  oOydvaromuxcss  Owonmorud. OHHM — BKIIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM Hay4YHbIe 3HAHUS, YMEHUS U CIIOCOObI ACHCTBUH 1O
OCBOEHUIO, MHTEPIPETAIMN U MpeoOpa30BaHUIO 3HAHUM, BUABI EATEIBHOCTH IO
MOJTyYEHHUIO HOBBIX 3HAHUU M WX MPUMEHEHHIO B PA3IMUYHBIX YUEOHBIX, a TAaKXKE B
peaibHBIX KU3HEHHBIX cUTyalusx. [IpenMeTHbie pe3ynbTaThl MPEACTaBICHBI MO
rojilaM U3y4eHusl.

[TpenMeTHbIe pe3yabTaThl OCBOEHHUsS ydueOHoro npeamera «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
NO3HAHUM  3aKOHOB  MPHUPOABI M PEIIEHHH NpoOJieM  paldOHAIBHOTO
IPUPOIOTIONB30BAHUS, O BKJIAJIE POCCHUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Omooruu;

BJIAJCHUE CHUCTEMOW OWOJIOrMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJAraroume OHWOJIOTMYECKUe TEPMUHBI M TOHATHS (JKU3Hb, KIIETKa,
OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKUE TEOPUHU
(xnetounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHas Teopusl
HaciencrBeHHoctu T. Moprana), yuenus (H. W. BaBminoBa — o 1nenTpax
MHOT000pa3us U MPOUCXOKACHUS KyJIbTYPHBIX PACTEHMI), 3aKOHBI (€IMHOOOpa3us
NOTOMKOB IE€PBOr0 IOKOJEHUS, PACLICIUICHUSI, YUCTOThl T'aMET, HE3aBHCHUMOIO
HacienoBanuss [. MeHaensa, TrOMOJOrMYECKUX PSJOB B HACIEICTBEHHOU
u3menunBoctu H. . BaBuiioBa), npuHIMIIBI (KOMILIEMEHTAPHOCTH );

BJIa/ICHHE OCHOBHBIMM METOJAMM HAy4HOI'O IIO3HAHMSI, HCIOJIb3YEMbIX B
OMOJIOTMUECKHUX HCCIIEIOBAaHUAX JKUBBIX OOBEKTOB (OMHMCAaHUE, W3MEpPEHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);

YMEHHE BBIACITATH CYHIECTBEHHBIC TIPU3HAKHN: BUPYCOB, KIETOK MPOKAPUOT U
DYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPTaHW3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIraHOB U CUCTEM
OpPraHOB pAacTEHUl, XUBOTHBIX, YEJOBEKAa, TIPOLECCOB >KU3HEACSITEIbHOCTH,
MPOTEKAIONINX B OpTraHU3Max PAacTEHUH, KHUBOTHBIX M YEJIOBEKa, OMOIOTHUECKHUX
IpoliecCcoB: 0OMeHa BemlecTB (MeTaboiau3M), MPEeBPAILEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(GHOTO U TeTepoTPpOdHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€i03a, raMeTorenes3a, 3MOpHoOrenesa, nocTIMOPHOHATBHOTO Pa3BUTHA,
Pa3MHOXEHUS,  MHAMUBUAYAJIBHOTO  pa3BUTHA  oOpraHu3ma  (OHTOreHesa),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOODA;



YMEHUE YCTaHABIIMBATh B3aMMOCBSI3M MEXKIy OpPraHOWJAMH KJIETKH W HX
GYyHKIHUSIMH, CTPOCHHEM KJIETOK Pa3HBIX TKAHEHM W WX (YHKIUSIMH, MEXIY
OpraHaMd ¥ CHCTEMaMH OpraHOB y pPACTCHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
GyHKIMSIMHE, MEXKIYy CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXKIY 3Talamu
oOMEeHa BEIIeCTB, ATaraMu KJIETOYHOIO IUKJIA U KU3HEHHBIX [IUKIIOB OPTaHU3MOB,
dTamamMu SMOPUOHAIBLHOTO Pa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM H
dbakTopamu cpenbl OOUTaHUS;

YMEHHUE BBISBJIATh OTIMYUTENbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIE
pacTeHuM, >)KUBOTHBIX U YEJIOBEKA;

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

yMEHHUE peliaTh OMOJIOTUYECKUE 3a1a4, BBISABISTH TPUUNHHO-CIICICTBEHHbBIC
CBSI3U MEXKJIy UCCIIETyEMbIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIETaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHBIE M MIpPaKTUYECKHe padOThl, COOMIOAThH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTaTh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMyIHpYs Iellb KCCIEIOBAaHUS, AaHATU3UPOBATH IOJTYUYEHHBIC
pe3yNIbTaThI U ACNaTh BBIBOJIBL;

YMEHHME Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHw,
HKOJIOTUU W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, W
nyOJMYHO  TPEACTaBIATh  TMOJYYEHHBbIE  PE3yJIbTaTbl HAa  yUYEHUYECKHX
KOH(DepeHusX;

YMEHHE OIICHUBATh JTHYECKHUE AacCTEeKThl COBPEMEHHBIX HCCIEIOBAaHUN B
o0acTv GMOJIOTUHU U MEUIMHBI (KJIOHHPOBAaHUE, NCKYCCTBEHHOE OTUIO0TBOPEHUE,
HaIpaBJICHHOE U3MEHEHNE TeHOMA U CO3/IJaHMEe TPAHCTEHHBIX OPTraHU3MOB);

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayliel mpodeccuoHaATbHON
JEATEeIIbBHOCTH B 00JIacTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPUU,
CENIbCKOTO XO31CTBa, MUIIEBON MPOMBINIIICHHOCTH, YTIAyOIsTh MO3HABATEIIbHBIHN
WHTEpEC, HANPaBJIECHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsX CpPETHETO
PO eCCHOHATLHOTO U BHICIIETO 00pa30BaHUAI.

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

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJHM OHOJIOTHUH B CHCTEME
€CTECTBEHHbIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B IMO3HAHUM 3aKOHOB TPHUPOABI M PEHICHUH SKOJOTHYECKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEUIEHMH BOIPOCOB PAIMOHAIBLHOTO
PUPOAOIOIb30BaHUs, U B (HPOPMUPOBAHUM IIEHHOCTHOT'O OTHOILEHUS K MPUPO/IE,



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

yMEHUE BIAJICTh CHUCTEMOW OMOJOTMUYECKHX 3HAHWUW, KOTOpas BKIIOYACT
ONpEJEICHUs] W TOHUMAaHWE CYIIHOCTH OCHOBOIOJIATAIONIUX OUOJIOTHYECKUX
TEPMUHOB M TOHATUH (BHJ, dKOocHCTeMa, Ouocdepa), OHOJOTHYECKUE TEOPUHU
(aBomronionHas Teopus Y. J[apBuHa, CHHTETHYECKAs] TEOPHS IBOJIIOIUHN), YUCHUS
(A. H. CeBepuoBa — 0 nyTsX U HanpasieHUsIX 3Bontouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apoabiieBoro cxojacrea K. M. bapa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTUYECKON MHpaMUJIbl JHEpPruM), rumnotesnl (rumore3a «mupa PHK» V.
['unGepra);

yMEHHE  BJQJ€Th  OCHOBHBIMH  METOJAaMH  HAYYHOTO  TIO3HAHWUS,
UCITIOJIb3yEeMbIMHU B OMOJIOTHYECKUX MCCIIEIOBAHUIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMU BBISIBJICHUS U
OIICHKH aHTPOITOTCHHBIX H3MEHCHUN B IPUPO/IE;

YMEHUE BBIICIATh CYIICCTBEHHBIC NPHW3HAKH: BHIOB, OHOTEOIIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOMIETO, IBUXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, aAJIIONMATPUYECKOTO ¥ CUMITATPUYECKOTO BUA000pa30BaHUs,
BIUSHUA ~ JBWKYIIUX  CHJ  DBOJIOIMM  Ha  reHOGOHJ  TOMYJSIHUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMS, YepeOBaHUS HAIpaBICHUN
ABOJTIOITUH, KPYTOBOPOTA BEIIECTB M TTOTOKA SHEPTHH B SKOCHCTEMAX;

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

YMEHHUE  BBISBISITH  OTJIMUWTEIBHBIE  TPH3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOWTaHUs, aOUOTUYECKUX M OMOTHUYECKUX
KOMITOHEHTOB  9KOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JUIS J0Ka3aTeIhCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CHUCTEMATHYCCKUX TPYII, B3aUMOCBSI3 OPTaHU3MOB U CPe/Ibl OOUTAaHUS, CAMHCTBA
YEJIOBEUECKMX pac, HEOOXOIUMOCTH COXPAHEHHS MHOT000pa3us BUIOB W
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHUSI IPUPOJIBI M UETIOBEYECTBA;

yMEHHUE pelaTh OMOJIOTHYCCKUE 3a1a91, BBISBIISTh IPHUYNHHO-CIICICTBCHHBIC
CBSI3H MEXTY UCCIICTYEMbIMU OMOJIOTHYECKUMH TPOIIECCAMU U SIBICHUSMH, JIE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB,;

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOIATH
npaBuiia pu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000pYA0BaHUEM;

YMEHUE BBIJIBUTaTh THUIIOTE3bl, MPOBEPSITH HX OSKCIEPUMEHTAIbHBIMU
cpencrtBamu, GOpMyIHpys 1ellb KCCIEIOBaHUS, aHaJU3UPOBATH IOIYUYEHHBIE
pE3ynbTaThl U ICNIaTh BHIBOBL;



yMEHUE Y4YacTBOBAaTh B y4E€OHO-HCCIIENOBATEILCKONW PaboTe Mo OMOJIOTHH,
DKOJIOTUM W MEWIIMHE, TPOBOJMMON Ha 0a3e MIKOJIbHBIX HAYUYHBIX OOIIECTB, U
NyOJIMYHO  TPEACTaBIATh  IOJIyYCHHBIE  PE3yJlbTaThl HA  YYCHHUYECKUX
KOH(pEPEHITUSIX;

YMEHHE OIICHWBATh TUTIOTE3bl U TEOPHH O TIPOUCXOXKICHUH KU3HH, YEIIOBEKA
U YEIIOBEYECKUX pac, O MPUYHMHAX, TMOCIEACTBHIAX M CIOCO0aX MPEAOTBPALICHHUS
I00ANThHBIX M3MEHEHHI B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oymymied mpodeccHoHaTbHON’
JESTEIIBHOCTH B 001aCTH OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUITUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3MHCTBA, IHIIEBOU
IPOMBINIJICHHOCTH, YTIYOJIATh TO3HABATEIBHBI WHTEpPEC, HANpPAaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MPOAOCTHKEHHE
Onosornueckoro o0pa3oBaHusl B OpraHU3AIMAX CPETHETr0 MPO(PEeCcCHOHATHHOTO U
BBICIIIETO 0OPa30BaHUSI.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
NS HammenoBamme KonuyecTBo yacos DJICKTPOHHBIE
(uudgpossbIe)
n/ paspeaoButTem Bcecer Konrtpoubnbl IIpakTuyecku
o0pa3oBaTte/ibHbIE
n | NporpamMmsbl 0 e padoThI e padoThl
pecypchl
buonorus kak
1 1 0 0
HayKka
JKuBbie cucteMbl
2 2 0 0
U UX U3yYEHHE
3 buonorus knetku 2 0 0.5
Xumuyeckas
4 OpraHu3sanus 10 1 1 bubmorexa [IOK
KIETKH gtLps:///r/n.ehdsolo.ru/7f41336
ttp://school-
Crpoenue u S Mp.//SCI00:-
5 P 8 0 2 collection.edu.ru/).

(GYHKIUHU KIETKH

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

k/ http://djvu-inf.narod.ru/
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OOMeH BelecTB
6 U TIpeBpallleHHe 9 1 1
JHEPTUU B KIETKE
Hacnencreennas

nHpopmanus u
peanmzanus €€ B
KJIETKE

JKusHeHHEBIN

UK KJICTKU
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Crpoenue u

9 byHKIMN
OpPraHHU3MOB
PasmHOkeHuE 1
10 pa3BuTHE
OpraHHU3MOB

17 0

L.5

L.5

I'enetnka —
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 PesepBHoe Bpems

1 0

OBILIEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

102 5

13.5

11 KJIACC

N2 HaumeHoBaHMe
n/  Ppa3aeioB U TeEM
n NPOrpaMmblI

KoanuecTBo 4acoB

Bcer KonTpouabH

0 ble paboThl

DJIEeKTPOHHbIE
(uu¢posbIe)
o0pa3oBaTe/ibHbIEC

pecypchl

IIpakTHyeck
ue padoThl

3apoxaeHue u
pa3BuUTHE

1 ABOJIIOIUOHHBIX
MPEJCTAaBICHUH B
OHoJIOrun

4 0

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

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

http://ebio.ru/

MHuKpo3BOTIOLIHS
U €€ pe3yJIbTaThl

14 2

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

MaxkpoaBontouus
U €€ pe3yJIbTaThl

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



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

IIpoucxoxaeHue
4 U Pa3BUTHE
YKU3HU Ha 3emiie
[Ipoucxoxnenue
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 TIOITYJISIUIA
DKonorus
COOOIIECTB.
DKOIOTrHYECKHUE
CHCTEMBI

12

buocdepa —
10 riio0ajgpHas
JKOCHUCTEMA

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

102

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC

Ne KoanuectBo yacos Jlata DJIeKTPOHHbIE
Kontposas IIpakTuuec uugposbie

n/ Tema ypoka Bce H3Y4YeH
HbIe KHne oOpa3oBaTe/ibHbIE

n ro us
padoThbI padoThbI pecypcbl

| buonorus xak 1 0 0 bubnuorexa [JOK

KOMIIJICKCHAas

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



https://m.edsoo.ru/7f413368

HayKa U KaK 4acTb
COBPEMEHHOTO
o011ecTBa

JKuBnIle cucTeMbl
1 UX CBOMCTBa

YpoBHeBas
OpraHu3aIus
JKUBBIX CUCTEM

Ucrtopus
OTKPBITUS U
M3Yy4YeHUs KIIETKH.
Knerounas
TEeOpHs

Metonsl
MOJIEKYJISIPHOM U
KJIETOYHOU
Ouonoruu.
IIpakTrueckas
pabora
«3yuenune
METO/I0B
KJIETOYHOU
6uosorun
(xpomarorpadus,
anexkTpodopes,
TuddepeHraibH
oe
HeHTpU(yrupoBaH
ue, [1L[P)»
XUMUYECKUI
COCTaB KIIETKU

0.5

MuHepanbHbie
BEIIIECTBA KJIETKH,
ux Ononornyeckas
poib
Oprannygeckue
BEIIECTBA KJICTKU
— Oenku.
JlaGopatopHas
pabora
«O6HapyxeHue
0eTKOoB ¢
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
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10

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

11

12

Opranuueckue
BEILECTBA KJIIETKU
— JIATH B
Hyxiiennosslie
kucnorsl. [JHK u
PHK.
JlaboparopHas
pabora
«HccnenoBanue
HYKJIEMHOBBIX
KHCJIIOT,
BbIJIEJICHHBIX U3
KJIETOK
Ppa3IUYHbIX
OpraHU3MOB»

0.5

13

14

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

15

16

17

Metonsnl
CTPYKTYpHOHI
6uosorun

Turbl KIETOK.
IIpokapuornuecka
1 KJIeTKa
Ctpoenue
9YKapHUOTHYECKON
KIIETKH.
[IpakTnueckas
pabora
«3yuenue
CBONCTB

0.5




18

19

KJICTOYHOU
MeMOpaHb»
IToBepxHOCTHBIN
anmnapar KJIeTKU
OnHOMEMOpaHHBI
€ OPraHOMUIbl
KIIETKH.
[IpakTnueckas
pabora
«3yyenune
JBUKECHUS
LUTOIJIa3MbI B
PacCTUTENBHBIX
KIIETKaX»

0.5

20

21

22

[TonyaBTOHOMHBIE
OpIaHOU/IbI
KJIETKH:
MUTOXOH/IPHH,
TUTACTHIBL.
JlabGopaTopHas
paborta
«HccnenoBanue
IU1a3MOJIN3a U
JIeT1a3MoJn3a B
pPacTUTENBHBIX
KJIETKax»
HemeMmOpanHbie
OpTaHOUIBI
KIICTKH
Crtpoenue u
byHKIUH siyipa

0.5

23

CpaBHuTenbHas
XapaKTepUCTHKA
KJIETOK 2yKapHOT.
JlaGopaTopHas
paborta
«3yuenune
CTPOEHUS KJIETOK
Pas3INYHbIX
OpPraHU3MOBY

0.5

24

AccuMunanus u
MUCCUMUIALINSA —
JIBE CTOPOHBI
MeTaboI13Ma.

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
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25

Tunsl oOMeHa
BEIIIECTB.
DepMEHTaTUBHBIN
XapakTep peakiun
KJIETOYHOTO
MeTabonu3ma.
JlaGopaTopHas
pabora
«3yuenue
(hepMEHTaTUBHOTO
paciernieHus
HEepOKCHIa
BOJIOpOJIa B
pacTUTEIbHBIX U
YKUBOTHBIX
KIIETKaxX»

0.5

26

27

benku-
AKTUBATOPHI U
OenKu-
MHTHUOUTOPBI
ABTOTpO(DHBIIH
THIT 0OMEHa
BEIIIECTB

28

dorocunTes

29

XeMOCHHTE3.
JlaGopatopHas
paborta
«CpaBHeHUe
IPOIIECCOB
dboTocuHTE3a U
XEMOCHHTE3a»

0.5

30

31

AnaspoOHbIe
opranu3mbl. Bubr
OpO’KeHUH.
AspobHbIE
OpTraHU3MBEI.
OTanbl
HEPreTUIECKOTO
oOMeHa

32

OHeprus
MeMOPaHHOTO
rpajueHTa
npoToHOB. CHHTE3
AT®: paborta




33

npotoHHON ATO-
CHUHTa3bI

Peakuun
MaTPUYHOTO
CHUHTE3a

34

Tpanckpunuus —
MAaTpUYHBIN
cunre3 PHK

35

36

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

37

38

Opranuzanus
reHoma y
MPOKAPHOT U
YKapHOT
MonexynsipHsle
MEXaHU3MBbI
AKCIPECCHUU TEHOB
y 3YKapHuoT

39

Bupycer —
BHEKJIETOUHBIE
(bOopMBI )KU3HU U
oOnUraTHele
Tapa3uThl.
IIpakTrueckas
paborta
«Co3nanue
MOJIETIH BUPYCa)

0.5

40

41

BupycHsle
3a00JIeBaHUS
YeJI0BEKa,
JKUBOTHBIX,
pacteHui
Hanorexaomornm
B OMOJIOTHH U
MCEOUILIFHE

42

JKU3HEeHHBIN UK
KJIETKHU

43

MatpuuHslii
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/
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pabota
«3yyenune
XpOMOCOM Ha
TOTOBBIX
MUKpoIpenaparax
»

45

Jlenenue KieTKu
— MHTO3

46

47

THIIBI KIIETOK.
Kapuokunes u
LIUTOKUHE3.
JlaboparopHas
paborta
«HaOmronenue
MHTO3a B KIETKaxX
KOHYHKA KOpeIIka
JykKa (Ha TOTOBBIX
MHUKpOIIpenaparax
»

Perynsaums
JKM3HEHHOTO
LMKJIIa KJIETOK

0.5

48

Opranusm Kak
€IMHOE LENI0E

49

50

51

TkaHu pacTeHUN.
JlaGopatopHas
paborta
«3yuenune
TKaHEN paCTCHUIN»
TkaHU KUBOTHBIX
Y 4EJIOBEKa.
JlaGopatopHas
pabora
«3yyenune
TKaHEH
KHUBOTHBIX)»
Opransl.
Cucremsl
OpraHoB.
JlaGopatopHas
pabora
«3y4yenune
OpraHoB
I[BETKOBOT'O
pacTeHus»

0.5

0.5

0.5

http://biology.ru/index.
php
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52

53

54

Ornopa tena
OpraHU3MOB
JBr>xenue
OpraHU3MOB
ITutanue
OpraHU3MOB

55

56

[Iuranue
MTO3BOHOYHBIX
JKUBOTHBIX.
[InmeBapurenpHa
s CUCTEMA
YeJI0BeKa
Hprxanue
OpraHu3MOB

57

58

JIpIxaHue
MO3BOHOYHBIX
’)KUBOTHBIX U
YyeJoBeKa
Tpancnopr
BEILIECTB Y
OpraHU3MOB

59

60

61

KpoBenocHas
cuctema
MO3BOHOYHBIX
KUBOTHBIX U
YyelnoBeKa
Beinenenue y
OpPTaHHU3MOB
3amura y
OpPTaHHU3MOB

62

NmmyHHas
CHUCTEMA YEJIOBEKa

63

64

Paznpaxumocts u
peryJsmnus y
OpraHU3MOB
I'ymopanibHas
peryJsinus u
SHJIOKPUHHAsS
cucreMa
JKUBOTHBIX U
4eJIoBeKa

65

Dopmsbl
Pa3MHOXKECHHUS
OpPraHU3MOB

bubmuorexa [JOK
https://m.edsoo.ru/7141

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
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66
67

68

ITomoBoe
pPa3MHOKEHHE
Meiio3
I'amerorenes.
OO6pazoBanue u
pa3BUTHE
MOJIOBBIX KJIETOK.
JlaGopaTopHas
pabora
«3yyenune
CTpOCHUS
MIOJIOBBIX KJIETOK
Ha TOTOBBIX
MUKpOIpenapaTax
»

0.5

69

70

NunuBunyansHoe
pa3BUTHE
OPraHU3MOB —
OHTOI'CHE3
3akiaaKka OpraHoB
¥ TKaHeH n3
3apOJBIIIEBBIX
JINCTKOB

71

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

0.5

72

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

0.5

73

Ucrtopus
CTaHOBJICHUS U




74

pa3BHUTUSA
TCHETUKHU KaK
HAYKH
OcHOBHbIE
MOHSATHUS U
CHMBOJIBI
TCHETHUKHU.
JlaGopaTopHas
pabora
«JIpozoduna xak
00BEKT
TCHETHUYECKUX
WCCIIETOBAHUI»

0.5

75

3aKOHOMEPHOCTHU
HACJIeJIOBAHUS
MPU3HAKOB.
MonorubpuaHoe
CKpEIBaHHE.
IIpakTrueckas
pabora
"N3yuenue
pe3yJbTaToB
MOHOTHOPHUIHOTO
CKpELUBaHUS y
npo3o¢uisr"

0.5

76

77

[MuTonornueckue
OCHOBBI
MOHOTHOPUIAHOTO
CKpEIIMBAaHUS
AHanmzupyroiiee
CKpEILMBaHHUE.
Henonnoe
JIOMUHUPOBaHUE

78

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

0.5

79

[uTonormyeckue
OCHOBBI




80

TUTHOPHUIHOTO
CKpEIIUBAHUS
CuemieHHOe
HaCJIeJOBAHUE
MPU3HAKOB

81

82

&3

XpoMocoMHast
TEOpUs
HACJEJICTBEHHOCT
u

I'enernka nona
I'enoTumn kak
LEJIOCTHAA
cucreMa

84

85

I'eneTnueckmit
KOHTPOJIb
pa3BUTHS
pacTeHui,
JKHBOTHBIX U
JeIoBeKa
MN3MeHunBOCTH
MPU3HAKOB. Buibl
W3MEHYHUBOCTH

86

Monuduxamonx
ast ”3BMEHYNBOCTh

87

Bapuanunonsslit
psanu
BapHallMOHHAas
KpHUBasl.
JlaboparopHas
paborta
«HccnenoBanne
3aKOHOMEPHOCTEN
MOIU(PHUKAITIOHHO
1 U3MEHYMBOCTH.
ITocTpoenne
BApUALIMOHHOTO
psanau
BApHALMOHHOMN
KPUBOW»

0.5

88

I'enoTunnueckas
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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[IpakTrueckas
pabora «MyTtauuu
y npo3oduiier (Ha
TOTOBBIX
MUKpoIpenaparax

»

90

91

92

3aKOHOMEPHOCTH
MYTalMOHHOTO
npoiecca.
DONUTreHeTUKa 1
AIUTCHOMUKA
I'enernka
YEJI0BEKa.
[IpakTuueckas
pabora
«CocraBnenue u
aHaIu3
POIOCIOBHON»
Metonrnl
MEIUIIMHCKON
TEHETUKH

0.5

93

94

3HaueHue
MEIULIUHCKON
TE€HETUKH B
MpeA0TBpPALIEHUN
Y JICUECHUHU
TE€HETUYECKUX
3a00JeBaHUM
YeJI0BeKa
OcHOBHBIE
MOHATHUSA
CEJIeKLIUH.
JlaGopatopHas
pabora
«3yuenune
COpPTOB
KYJBTYPHBIX
pacTeHn U TOPOL
JIOMAIIHUX
YKUBOTHBIX»

0.5

95

Metonsnl
CEJIEKI[MOHHOMN
paboTEHL.
JlaGopaTopHas
pabota

0.5




«3yyenune
METO/IOB
CeJIeKIIUU
pacTeHun»
Joctuxenus
CeJIeKLUU
pacTeHuit u

9 | *HBOTHBIX.
[IpakTnueckas
pabora
«lIpuBuBKa
pacTeHuin»
Coxpanenue,
U3y4YeHUe U

97 | ucnonb3oBaHUE
TE€HETUYECKUX
pecypcoB
buorexnomorus
KaK HayKa u
oTpacib
MIPOU3BO/ICTBA.

98  Ilpaktuueckas

pabota

«3y4yenune

00BEKTOB

OMOTEXHOJIOTHI

OcHOBHBIE

99 HarpaBJIeHUS
CHHTETUYECKOU
Oouosioruun

0.5

XpOoMOCOMHas U
100 rennas
WHXCHEePUS

Mennuunckue
101
OMOTEXHOJIOTUH

Pe3epBHbIit ypoK.

IToBTOpEHME,

102 o0obmieHHe,
CHCTEMAaTHU3alH
3HAHUMN

OBILIEE
KOJIMYECTBO
YACOB IO
[TIPOT'PAMME

102

13.5




11 KJIACC

Kouu4vecTBO 4acoB I DJIeKTPOHHbIE
ara
Konrpoas IIpakTuuyec uudposbie
Tema ypoka Bce H3y4YeH
HbIe KHe o0pa3oBaTe/ibHbIE
ro us
padoThI padoThI pecypchl
OBOJIIOIIMOHHASA
teopus Y. 1
JapBuHa
JIBHoKyILIME CHUIIBI
SBOJIIOIIUY BUJIOB 1
no Y. /lapsuny
boproba 3a
CYILIECTBOBaHHUE,
€CTECTBEHHBIN U 1
HCKYCCTBEHHBIN
otbop
dopmMupoBaHue
CUHTETUYECKOMN
1 bubmuorexa [JOK
TeOpUHU
https://m.edsoo.ru/7f413
3BOJIIOIUU
35 368
Tarbl
http://school-
SBOJIIOIMOHHOTO .
H 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
paBHOBecHs Jx.
Xapnau, B.
Baitn6epra.
JlaGopatopHas 1 0.5
pabora
«BrisiBieHNE
U3MEHYUBOCTH Y
oco0eilt 0JTHOTO
BUIA»
DJieMeHTapHbIe
(hakTophI 1

9BOJJOINH
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D ekt

OCHOBATEJIL.

D ekt 1
OyTBUIOYHOTO
TOPJIBILIKA

10

11

Murpanum.

Mzonanun

MOIYJISIUAN: 1
reorpaduyeckas,
Ounosioruueckas
EcrecTBeHHBIN

oTbop —

HAIMPABJIS IO 1

bhakTop
IBOJIIOIIH

12

[TonoBoii oTO60Op 1

13

14

[TpucnocobnenH
OCTh OpPTaHU3MOB
KaK pe3yibTar
MUKPOIBOIIOIIH
. JJaboparopHas
pabota 1
«3yuyenne
apomMop(h030B 1
UanoaanTanui
Yy pacTeHUuH U
KUBOTHBIX)
[Ipumepsr
MPUCTIOCOOTIECHU M
Yy OPTaHU3MOB:
Mopdonoruuecku
e,
(bu3HOTOTHYeCKH
e,
OMOXMMHUYECKHE,
IOBEJICHUECKHUE. 1
JlaGoparopHas
paborta
«IIpucnocobnen
WSl OPTaHU3MOB U
ux
OTHOCHUTEIbHAs
1enecoo0pa3HoCT
b»

0.5

0.5




15

16

17

Bun, ero

KpUTEPHH U
CTPYKTYDa.
JlaGopatopnas

pabora 1
«CpaBHeHue

BHUJIOB TIO
MOP(OJIOTHIECKO

MY KPUTEPHIO»
CrpykTtypa BHza 1
Bunoo6pazoBanu

€ KaK pe3yJibTaT 1
MUKPOIBOIOIIH

0.5

18

19

CBs3b
MHUKPO3BOJIOLUU
u
AMUAEMUOJIOTHH
Makpo3Bosronus

ITameonToornye
CKHE METO/IbI
W3y4YeHUs
SBOJIOIUHU

20

21

22

buoreorpaguuec
KHE€ METO/IbI
U3yYEHUs
IBOJTIOLINU
OMbpuonoruuec
KHe u
CpPaBHHUTCIbHO-

[y

Mopdonoruuecku
€ METO/IbI
W3Y4YCHHS
ABOJTIOIIMH
MonexynspHo-
TeHETUYECKHUE,
OMOXMMHYECKHIE
"
MaTeMaTHYeCKHe
METO/IbI
W3Y4YCHHS
ABOJTIOIIAH

23

OO6mmue
3aKOHOMEPHOCTH 1
SBOJIIOLIMU

bubmuorexa [JOK
https://m.edsoo.ru/7f413
368

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

http://ebio.ru/
http://bio.1september.r
u/urok/

http://djvu-
inf.narod.ru/
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24

AnantuBHasg
paguanusi.
HepaBnomepHocT 1
b TCMIIOB

SBOJIIOLUU

25

26

Hayunble
TUIOTE3bI
MIPOUCXOXKACHUS
JKW3HU Ha 3emJie
JlonayuHsle
MPEACTABICHUS O
3apOKIACHUHI
KUZHU

27

OcHOBHBIE 3Tanbl
HEOpraHWYecKoi 1
HBOJIIOLIMH

28

29

['unioressl
3apOXKICHUS 1
KU3ZHU

UcTopus 3emuaun

U METOJBI €€
U3Y4ECHHUS.
JlaGopaTopHas

pabota

«M3yuenue u 1
OIHMCaHue
HCKONAeMbIX

OCTaTKOB

JPEBHUX

OpPraHU3MOB»

0.5

30

31

32

Hauanbnbie
ATaIbl
OpraHUYeCKON
3BOJIOLUA
DBOJTIOLIUS
JyKapuoT
OCHOBHBIE 3TaIbl
ABOJTIOIIUA
PacTUTENBHOTO
Mupa.
IIpaxTrueckas 1
pabora
«3yuenne
0COOEHHOCTEM
CTPOEHUS

0.5

http://biology.ru/index
-php



http://biology.ru/index.php
http://biology.ru/index.php

33

pacTeHui
pa3HbIX
OT/ICIIOBY
OCHOBHBIE 3TaIbI
SBOJIIOIUN
YKUBOTHOT'O MHUPA

34

OBOJIIOLUA
KUBOTHBIX.
[IpakTuueckas
pabora
«3yuenune
0COOCHHOCTEH
CTpOEHUS
MO3BOHOYHBIX
KUBOTHBIX)»

0.5

35

36

PaszButue xu3Hu
Ha 3emiie 110
3paM U Nepuojam
MaccoBbie
BBIMUPAHUS —
JKOJIOTHYCCKHE
KpPU3HUCHI
MPOLLIOTO

37

38

CoBpeMeHHbIN
A9KOJIOTUYECKHU U
KpHU3HC, €T0
0COOCHHOCTH
CoBpeMeHHas
cucTeMa
OpPraHUYECKOTO
MPOILIIOTO

39

40

OcHoBHbIE
CUCTEMATUYECKU
€ TPYIIIIBI
OpPraHHU3MOB
AHTpOnoOJIOTHs
— HayKa o
YeloBeKe

41

PaszButne
MPEJCTaBICHUM O
MIPOUCXO0XKICHUU
yeJIoBeKa

42

Mecto uesoBeka
B CUCTEME
OpPraHUYECKOTO

0.5

bubmuoreka [JOK
https://m.edsoo.ru/71413
368



https://m.edsoo.ru/7f413368
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43

MUpa.
JlaGopaTopnas
pabora
«3yuyenune
ocoOeHHOCTeH
CTPOCHHUS
CKeneTa
4eJIoBeKa,
CBSI3aHHBIX C
MPSIMOXOXKJICHHE
MY

JIBIKyIIME CHJIBI
aHTpOIIOTeHe3a

44

45

CooTHo1ICeHNE
OMOJIOrMYECKUX
M COLIUAJIBHBIX
(dhakTOpOB B
aHTPOTIOTCHE3e
OcHoBHBIE
CTauN
aHTPOTIOTeHEe3a

46

IlanmeoreneTuka n
HaJeOreHOMHUKA

47

48

49

50

OBOIOIHS
COBPEMEHHOTO
YyeJioBeKa
Yenmoseueckue
pachl.
[IpakTrueckas
paborta
«3yyenne
DKOJIOTHYCCKUX
ajarnTanui
YeIIOBEKAY
MexxaucuniInaa
PHBIE METOTBI
AQHTPOIIOJIOTUHU
3apoxaeHue u
pa3BUTHE
SKOJIOTHH

0.5

51

Mertobl
9KOJIOTHUH.
JlaGopaTopHas
paborta
«3yuenne

0.5

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

http://ebio.ru/

http://bio.1september.r

w/urok/

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

http://biology.ru/index

-php
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52

METOI0B
9KOJIOTHYECKUX
HCCIICTOBAHUIN
3HayeHue
9KOJIOTHYECKUX
3HAHUN IS
YyeJIoBeEKa

53

54

55

DKOJIOTUYECKHUE
(hakTopsI
AOGuotnueckue
dakropsl. CBer
Kak
3KOJIOTUYECKHU I
(bhakTop.
JlaGopaTopHas
paborta
«BrisiBieHnE
MIPUCIIOCOOICHHIA
OpraHU3MOB K
BIIUSTHUIO CBETA)»
AbGunornyeckue
(bakTopBhI.
Temneparypa
Kak
JKOJIOTHYECKU I
¢axrop.
JIaGoparopHas
paborta
«BpIsBIEHUE
MIPUCTIOCOOTICHU M
OpPraHU3MOB K
BITUSTHUIO
TEMIIEPATyPhI»

0.5

0.5

56

AOuoTtnueckue
(bakTopsbI.
BraxxHocTh Kak
9KOJIOTHYCCKHIA
(bakTop.
JlaGopatopHas
pabora
«AHaTOMHYECKHU
€ 0COOEHHOCTH
pacTeHuit u3
Pa3HBIX MECT
0o0UTaHUSI»

0.5




57

58

59

Cpenpl oOuTaHus
OpraHu3MOB
buonorunueckue
PUTMBI
Ku3znennsie
hopmbI
OpraHu3MoOB

60

61

buotnueckue
(hakTopsI
3HayeHue
OMOTHYECKUX
B3aHMOJICHCTBUIM
JUISE
CYILIECTBOBAHHMS
OpraHU3MOB B
cpene oouTaHus

62

63

64

65

DKOJIOTHYECKHE
XapaKTEPUCTHKU
MO JISILIUA
OcHoBHBIE
IIOKAa3aTelIn
MONYJISALIMH:
YHUCICHHOCTD,
IUIOTHOCTD,
BO3pacTHas U
MOJIOBas
CTPYKTypa
OcHOBHBIE
IIOKAa3aTeNIn
MTOTYJISIIINH:
POXK1a€MOCTb,
MPUPOCT, TEMIT
pocra,
CMEPTHOCTb,
MUTPAIIN
OKoJjiormyeckas

CTPYKTypa
MO JISILINA

66

JmHamuka
MIONYJIALIVY U €€
perysnus

67

Kpussie pocra
YHUCIEHHOCTH
HOMYJIALUH.

bu6mmoreka [IOK
https://m.edsoo.ru/7{413
368

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

http://ebio.ru/
http://bio.1september.r
u/urok/

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

.php
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68

69

70

Kpussie
BBEDKHBAHHUS
DKoJyioruueckas
HUIIIA BUJIA.
JlaGopatopnas
paborta
«IIpucnocobiien
us CeMsIH
pacTeHui K
pacceseHuIo»
Bun kxak cucrema
MO JISLIUI
3aKOHOMEPHOCTH
MOBE/ICHUS U
MUTpaLuit
KUBOTHBIX

0.5

71

72

Coo01ecTBO
OpPraHU3MOB —
OHoIEeHO3
DKocucrema Kak
OTKpBITast
cHcTeMa

73

74

75

Kpyrosopot
BEIIIECTB U IMOTOK
SHEPTUU B
9KOCHUCTEME
OcHOBHBIE
MOKa3aTeun
9KOCUCTEMBI
ODKOJIOTHYECKHUE
MU PAMHU/TBI

76

77

N3menenus
coo0I1IecTB —
CYKIECCUU
[IpupoaHbie
9KOCUCTEMEL.
OKOCHCTEMEI
03ep | peK.
OKOCHUCTEMBI
MOpEN U OKEaHOB

78

IIpuponHsie
9KOCUCTEMBI.
DKOCHCTEMBI
TYHJp, JIECOB,
CTEIEeH, MyCThIHb




79

80

81

AHTpPOIIOT€HHBbIE
HKOCHUCTEMBI
YpboakocucreM
bl. [IpakTueckas
pabora
«3yuenue u
OIHCaHKe
ypOOIKOCUCTEMBI
»
3aKOHOMEPHOCTH
¢dbopmupoBaHus
OCHOBHBIX
B3aUMOJCUCTBUI
OpPraHU3MOB B
HKOCHUCTEMAX

0.5

82

MexaHU3MBbI
BO3/ICUCTBUA
3arps3HEHUI
pPa3HBIX TUIOB Ha
cyOopraHu3MeHH
oM,
OpraHU3MEHHOM,
MONYJIALIMOHHOM
H DKOCHCTEMHOM
YPOBHSIX

&3

84

buocdepa —
oOuienyiaHeTapHa
s 000104Ka
3emin

VYuenune B. U.
Bepnanckoro o
ounocdepe

&5

86

3aKOHOMEPHOCTH
CYIIECTBOBaHMS
o6uochepsl
Kpyrosopotsl
BEIIECTB H
OMOreOXMMHYECK
1€ IHUKIIBI

87

30HANIBLHOCTh
ounochepsl.
OcHoBHBIE
OMOMBI CyIIIH

88

Y cTONYUBOCTh
ouocdepsl

bu6mmoreka [IOK
https://m.edsoo.ru/7{413
368

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

http://ebio.ru/
http://bio.1september.r
u/urok/

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

.php
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&9

90

OKOJIOTHYECKHE
KPU3UCHI U UX
MIPUYUHBI
Bo3zaeiictBue
YyeJIoBeKa Ha

ouochepy

91

92

93

94

AHTpPOIIOT€HHOE
BO3JICHCTBUE Ha
pacTUTENIbHBIN 1
YKUBOTHBIN MU
Oxpana
MIPUPOJIBI
OcHoBHBIE
TIPUHIIMIIBI
YCTOMYUBOTO
pa3BUTHUS
YeloBEYeCTBA U
TIPUPOJIBI
PanmonansHoe
MIPUPOJIOTIONH30B
aHue u
COXpaHEHHue
OHOJIOTUYECKOTO
pa3zHooOpasus
3emun

95

O06o06meHue 1Mo
TeEME
«MUKpPO3BOJIIOIA
AU eé
pe3yJIBTATHD)

96

97

O06o06meHue 1Mo
TEME
«MakposBomaronu
auee
pe3yIabTaThD)
O06001enue no
TEME
«ITpoucxoxaenu
€ ¥ pa3BUTHUE
JKU3HU Ha
3emie»

98

O0006111EHIE IO
TEME
«ITpoucxoxaeHnu




€ YeJI0BEKA —

AHTPOTIOTCHE3)

O06o00611eHuE 110

TeME «DKOJIOTHS

99 HayKa o
B3aMMOOTHOIIIEH
HSIX

OpraHu3MoB»

O06001eHue 1o
TeMe

100 1
«Opranusmsl u
cpena OOuTaHHMsD
O6001eHue 1o
TeMe «DKOJIOTUS

101 1
BUJIOB U

MO JISILINI

O6o06meHue 1Mo
102 teme «buocdepa
— ry100aJIbHas
9KOCHCTEMa»
OBIIEE
KOJIMYECTBO
YACOB IIO

I[TPOTPAMME

102 7 7.5

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

buomnorus, 10 knacc/ Ilaceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue; nox penakmueit [laces
buonorus, 11 knacc/ Aradponosa N.b., CuBornazos B.U., O0miecTBo ¢ orpaHMueHHON OTBETCTBEHHOCT!
buomnorus, 11 xknacc/ bopoaun I1.M., demmmmr I'.M., Cabmuna 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; nox penakmueit [laces

buonorus. buonorudeckue cuctemsl u nporiecchl, 10 kimace/ TepemoB A.B., ITerpocosa P.A., O6mecTs



METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

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

3. O.I1. Qynkuna. buonorus 6-11 xnaccel. [IpoBepouHble T€CThI, Pa3HOYPOBHEBBIE 3aaHHUS.
Bosrorpaa: Yuurens, 2012r

4. H.A.bornanos. KonTposiabHO-u3MepuTenbubie Matepuaisl. buonorus 10 kinace. @I'OC.
MockBa. 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 3agau. TpeHnpoBoyHast TeTpaib.
Jlernon, 2016r

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

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

[IBeroB. buonorus. O6mas 6uonorust 10-11 kimaccel. Mocksa. Jpoda.2012r.

10. H.A.bornanos KoHtponbHO-n3mMepurenbable Mmatepuanbl. buosorus 11 kmace. ®I'OC.

Mocksa. Bako, 2016r.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
HUHTEPHET

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

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



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

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

cO3/1aH caiT, ObUTH OIMyOJIMKOBaHBI B razeTe "buonorus". ABTopamu caiita npojenana
Oonbias paboTa 1o CUCTEMaTU3UPOBAHUIO Ta3€THBIX CTATeH ¢ yU4ETOM HIKOJIBHON

y4eOHOI TTporpamMmmsl 1o npeamery "buomorus".

[

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

8. http://djvu-inf.narod.ru/ - anexrponHas 6ubIMOTEKA

http://biology.ru/index.php_- CaiiT siBisiercst UnTepHeT — Bepcuei yueOHOro Kypca Ha

KoMnakT-aucke "OTkpeiTas buonorus'.
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