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MOSICHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMYy mpenMery "buonorus" (mamee - Ouosorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydueOHoro mpenmera «buonorus» u
OCHOBHBIX MOJIOKEHU (penepanbHOi paboueit mporpaMmMbl BOCIIUTAHUS.

YueOubiii npeamer «buosnorus» yriayonéHHoro ypoBHsS u3ydeHus (10-—11
KJIACChI) SIBJSICTCS OJTHUM K3 KOMIIOHEHTOB MpeIMETHOU obsiactu «ECTeCTBEHHO-
HayuyHbele mpenmersy. CormacHo monoxenusm OIOC COO mpodunbHbIe
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
nuddepenpan  oOy4eHUsT Ha YpOBHE CpeAHEro ooOimiero oOpa3oBaHUA U
MPU3BaHBl OOCCIECYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01IUM, cpeHUM TTPOdEeCCUOHANIBHBIM U BBICIITIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA M3 JTUX YYEOHBIX TMPEIMETOB JOJKEH OBITh OpPUEHTHPOBAH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBSI3aHHBIX C TMpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTW HAy4YHOTO 3HAHUSI, CBSI3aHHOTO C OHOJIOTHEH,
MEIUIUHON, SKOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WJIM BOEHHBIM JICJIOM.

[Iporpamma no ydebnomy mpeamety "buosorus" naér npeacraBieHHE O
Hea M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, OIpeesseT 00s13aTeIbHoe (MHBAPUAHTHOE) MIPEIMETHOE CO/IEpIKAHUE, €T
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne MO Kiaccawm,
PEKOMEHYET MOCIeA0BATeIbHOCTh H3Y4YEHUs YYEOHOro marepuana ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTO Tpoliecca,
BO3pPAaCTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouosioruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HAMpaBJICHHOCTh HAa  MOCIEAYIONlee pa3BUTHE  OHMOJOTMYECKUX  3HAHWM,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pasze >KU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyXKalollel mnpupoaHoui cpeae. B
nporpaMMme Mo OHMOJIOTMU TakKe IMOKa3aHbl BO3MOXXHOCTH y4eOHOTO MpeaMera
«buonorusiy B peanuzanuu  TpedoBanuit DPIOC COO Kk MIaHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydeHUS U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOydJarommxcsi MO0 OCBOCHHUIO COJEepKaHUsS OUOJOTUYECKOTO O0Opa3oBaHUsI Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopasoBaHUs
3aBepiiaeT OMOJIOTMYECKOe O00pa3oBaHWE B IKOJE W OPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHWM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KIETOYHOW OMOJIOTHMH, SMOPHOJIOTUH W OHOJIOTUH Pa3BUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIOLUOHHOIO YUYEHUS U SKOJIOTUH.

Nzyuenne yuebHOro mnpeamera «buonorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOLIMXCS K MOCIEIYIOIIEMY IOJIY4YEHUIO
Ouonoruueckoro  oOpa3oBaHMs B By3aX W OpPraHM3alMsSIX  CPEIHETro
npodeccuonansHoro oopa3zoBanus. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJNIOTMYECKUX  3HAHWUH, [OJIyYEHHBIX TIPU HU3YYEHHH  OO0Yy4arOUIMMUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOjeHbl OHMOJIOTMYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusax, OpraHM3ME YeJIOBEKa, OOIIMWX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKHE CBEICHUS IPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJb30BaTh KaK OPUEHTHUPHI AJISl MOCIEAYIOLIETO
BbIOOpa mnpodeccuu. Bo3MokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUMA C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUUMUCS TpPU H3yYCHUH
(bU3UKK, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLNUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CoryacHO UM, MU3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMH OPraHMYECKOro MUpa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OHOJNIOrHH, SMOpPHOJIOTHU U
OMOJNIOTMM Pa3BUTHUS, TEHETUKU M CEJIEKUUH, OMOTEXHOJOTHMH U CHUHTETUYECKOU
OMOJIOTMH, aKTyalM3UPYIOTCS 3HaHUSI OOy4arolUXcs Mo OOTaHUKE, 300JI0THH,
aHatomuu, (usmonorun uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U y4eHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer «buosorus» mpu3zBaH  00€CNEUUTh  OCBOCHUE
OOy4aroIMMUCs OMOJOTUYECKUX TEOPUH U 3aKOHOB, MW, TPUHIIUIIOB U MPABUIL,
JIEkKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOTo0o0pa3MM M OCOOCHHOCTSAX KJIE€TKH, OpraHu3Ma, IOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aClleKTax OMOJIOrMYecKuX 3HaHui. Jlis
pa3BUTHS M TOJAJEpKaHUS HHTepeca OOydaromMxcsd K OHOJOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuana B COAEPKaHUM MPOrPaMMBbl
no OHWOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHMS M PAa3BUTHS
TOM uiau MHOW oOjacTH OWOJIOTHMH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHu3allid JKUBBIX CHCTEM pa3HOrO paHra M NPHOOPETEHHE YMEHH
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sacTu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, miam K BbIOOpPY
y4eOHOT0 3aBeICHUSA I MIPOIOJIKEHHSI OMOIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu Mu3ydeHus ydeOHoro nmnpeamera «buosorus» Ha
yIi1yOIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3a/1a4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHWUH, MHOTO0Opa3Mu MU OCOOCHHOCTSX OWOJIOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJsLus, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaOMMXCSd C METOJAAMH IIO3HAHMS >KUBOW MPUPOJBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HAayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM Pa3BUTHUS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MAaJeOHTOJIOTHH,
HKOJIOTUM);  METOJJaMH  CaMOCTOSITENIbHOTO  IPOBEIEHUS  OMOJOTMYECKHX
UCCIEeNOBaHUM B JjabopaTtopum M B mpupoje (HaOmoaeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJICTMPOBAHUE);

OBJIaZIcHUEe OOYyYalOIUMUCS  YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTh,
aHaJIM3UPOBaTh W HCIOJIB30BaTh OMOJOTMYECKYI0 HH(POPMAIUIO; MOJIb30BaThCS
OMOJOTUYECKONW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jeMaMu 4YeJOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH 10
OTHOILIEHUIO K OKpYXarolled NpupogHOW cpene, COOCTBEHHOMY 30pPOBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MPaBUIa MOBEACHUS B MPUPOJE U
oOecrieyeHus: 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepH30BaTh
COBpEMEHHbBIE HayYHbIE OTKPBITUS B 00J1aCTH OMOJIOTHUH;

pa3BUTHE Y O0YYaIOIUXCS MHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IMpoIleCCeé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMbIMU €10 MPOOJIeMaMH, METOJI0JOrHei
OMOJIOrMYECKOTo UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJEIUPOBAaHUS OMOIOTHUYECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (HOPMHUPOBAHHE KOJIOTUIECKOM,
TEHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B palMOHAJIBLHOM
IPUPOJIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBEIEHUS B TMPUPOIE, OXPaHbI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 370POBbs
OKpYXXaloIUX  Jrojie  (coOmromeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATENbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUs
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3/laHME  YCJIOBHM  JUIsl  OCO3HAaHHOTO  BbIOOpa  OOydaromUMUCS
WHIUBUTy aJIbHON oOpazoBarenbHON TPAEKTOPHH, CHOCOOCTBYIOLIEH
NOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPECICHNUI0, B COOTBETCTBUH C
WHUBUTyaIbHBIMUA HHTEPECAMHU U IOTPEOHOCTSIMH PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE CpelHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 kiacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezielo).

Ot60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOY4YEHUS OMOJIOTHH
OCYIIECTBISIETCS ¢ y4ETOM CHENM(PHUKU €ro COoAepKaHWsS W HAMpaBICHHOCTH Ha
IpOAODKeHHEe OHOJIOTMYECKOTO 00pa3oBaHUs B  OpraHH3alUsIX CpPETHETO
po(eCCHOHANIBEHOTO U BBICIIETO 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIIOBUEM NPU 00yYeHUN OHMOJIOTHH Ha YriIyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
0Oy4aroluxcs B BBITIOJHEHUH MPOCKTHBIX W y4eOHO-UCCIIEN0BATENLCKUX PadoT,
TEeMaTHUKa KOTOPBIX  OMPEIENIeTCS y4YUTelleM Ha OCHOBE HMEIOIINXCS
MaTepUAIbHO-TEXHUYECKUX PECYpPCOB M  MECTHBIX MPHUPOAHBIX  YCIOBHUHU.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouosiornu.  buonornueckue HaykKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIE HCCIECIOBAaHUS B
OHMOJIOTHH.

3HadeHre OMoJoruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuHbl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosorueil. 3HaueHue OMOJOTHHM B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJIOBEKA: MEIAUILIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapsuH,
VY. I'apseii, I'. Menaens, B. U. Bepuaackui, U. I1. [TaBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cucTeMbl Kak mpeaMer u3ydyeHus Ouonoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTh M YIOPSAIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpPTraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTD, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHM OpraHu3aldi >KUBBIX CHCTEM: MOJIEKYJSPHBIMA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUAOBOM, AKOCUCTEMHBIN
(Ouoreouenotuveckuit), oOuochepuniii. Ilpoueccbl, Mpoucxonsdlue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOrO. JKWM3HB Kak (opMa CyIIecCTBOBAHUS
Marepun. Hayku, nuzyyaromiye >kMBbl€ CUCTEMBI HAa PA3HBIX YPOBHSIX OpraHU3aluu.

N3yuyenue xuBbIX cucteM. MeTonsl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. IlnaHumpoBanme »skcnepumenta. [loctaHoBka u
npoBepka rumnote3. HynmeBast runotesa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouosormueckux pgaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUSA Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmupt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buomornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU TTPUPOJIBI».

O6opynoBanue:  ynabopatopHoe  oOOpynoBaHHE  JJIsi  IPOBEICHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB TpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTkpbITus kietku. Paboter P. I'yka, A. Jleenryka. Knerounas Teopus (T. [lIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHUS COBPEMEHHON KJICTOUHOMU
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(epeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢huxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznerHHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuibl u cxembl: «CBETOBOH MHUKPOCKOM, «DIEKTPOHHBI MHUKPOCKOID,
«HMcTopus pa3BUTUA METOJO0B MUKPOCKOIIUI.

OOopyioBaHHE: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «U3yueHue METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saektpodopes, auddepeHmaTbHoe EHTPUGYTUPOBAHUE,
IT11P)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIIEMEHTHI.
Bozma u e€ posb Kak pacTBOpPHUTENA, pEareHra, yd4acTue B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyisiuud. MuHepaibHble BEIIeCTBAa KJIETKH, UX Ouosoruyeckas
posb. Posib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKUA. buosiormyeckue mnonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB O6enkoB. CTpyKTypbl OenkoBoi Moinekysnbl. [lepBuunas
CTpyKTypa Oenka, NenTHIHAas CBs3b. BTopuyHas, TpeTH4Has, YeTBEPTUYHAS
cTpykTyphl. [lenatypamnus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornyeckue Qpynkuun 0enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIMTOCAXapPUIAbl U TOJIHCAXaPU/IBIL.
OOmuit  mnaH CcTpoeHHss H  (U3MKO-XMMHYECKHE CBOWCTBAa  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununel. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccubukaiys TUIua0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBoWCTBa OMOJOTHYECKIX MEMOpaH — TEKYUYEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHUIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. MecroHaxoxaeHue u ouonornueckue pynknum JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunun AT®. BoccTaHOBIEHHBIE IEPEHOCUMKU, UX (DYHKIIUH B
Kietke. [Jlpyeue wHyxneozuompugocgpamovr (HT®). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKUE U OMOo(U3NUYECKUE UCCIEAOBAHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJeKyd. Moodenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
OpeanuyecKull cCuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauun

[Toptpersr: JI. [lomunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuuel u cxembl: «lleproguueckass TabauIla XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BOJb», «BemiectBa B coctaBe opraHuzmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJbl», «CTpoeHHE MOJIEKYI
yrieBooBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenue Monekyasl ATOy.

OOopyoBaHue: XUMUYECKasl MOCyAa U 000PYyI0BAHHUE.

JlaGopaTopHasi padora «O0HapyxeHUE OCJIIKOB C TTOMOIIbIO Ka4€CTBEHHBIX
pEaKIUii».

JlaGopaTtopnass  paGora  «lccienoBaHue€ ~— HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GyHKINH KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U mpokapuotuyeckass. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUS] TEeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIHMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcOpT BELIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPUYHBIHI
aKTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGorta HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHHM, TprOOB.

[uromnasma. [{urozons. [utockener. [[Buxxenue nurorniaazmbl. OpraHnou/ bl
kieTkdn. OnHOMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MAaTHYeCKash CeTh
(OIIC), anmapar I'ompaxy, JTU30COMBI, UX CTPOCHHE U (YHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. Cunte3 pacTBopuMbix OeinkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QyHkuus anmnapata ['onpmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. KieTounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBI  KIJIETKM:  MHUTOXOHIPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (yHKIMU MHUTOXOHJpuM u tuiactun. [lepBuunsle,
BTOPUYHBIE U  CIIOXKHBIE  IUIACTUABI  (OTOCHUHTE3UPYIOUIUX  DYKApHUOT.
XJIOpOIIACThI, XPOMOILIACTHI, JIEMKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. Ilpomescymounvie Gunamenmol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE — KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Knetouynsrit
ueHtp. CrpoeHMe U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enxku.

Anpo. OGonouka siipa, XpOMaTHH, KapuoIlja3Ma, SAPBIIIKH, UX CTPOCHHUE U
bynkuun. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOIOKEHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBL. /J{uHamuka s0epHou 00010uKku 6 mumose. Aoephbiil
Mparcnopm.

Kinerounsle BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIIETOK 3YKapUuOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymmuc.

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKm», «CTpocHHe
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KiIeTkn», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTopnass pabora «M3ydyeHue CTpOEHUSI KIETOK Pa3IUYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MeMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX».

IIpakTnyeckas  padora  «l3ydyeHue  NOBWKEHHs  LUTOIUIa3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BellecTB M NMpeBpalleHUe JHEPIUH B KJIETKe

AcCCUMUIISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN W reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHne KieTku: mnpeBpamieHne AT B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuuid KIECTOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPhl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DPEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHMX BEIIECTB B KiIEeTKe. DOTOCHHTES.
AHOKCcuceHHbIll U OKcuceHHblll omocunmes y obaxkmeputi. Ceemocodouparoujue
nUSMeHmovl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOImIacToB B mpouecce
dborocunTeza. CBeroBas u TeMHOBasi pasbl. Pomoovixanue, Cs, C,. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3nudHbx (HakTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHUE (POTOCUHTESA.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JOHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIHOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
mpoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakuun. OKUCIUTEITEHOE
dbochopunupoBanue. Ouepeus memoOpaHHo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaswi. IlpeumyinecTBa a’poOHOrO IMyTH
oOMeHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpertsr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenperapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibl 1 cxembl: «DOTOCHHTE3Y», « JHEPrEeTHUECKU 0OMeH», «brocunTes
oenka», «Ctpoenune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBAaHME JJI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlaGopaTropnass padora «l3ydyeHuWe  KaTaIUTUYECKOW  aAKTUBHOCTH
(dbepMEeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopaTtopnas pabora «U3ydyeHue (¢EepMEHTATUBHOTO pacCIlEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHast uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOJZ, €ro cBoucrBa. TpaHckpunuus — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stansl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnoust 6uocunresa Oenka. KomupoBanme amumHokucior. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U 3YKApHOT. Peryisiusi akTUBHOCTM T'€HOB Yy MpOKapuoT. I'mmoresa
onepoHa (®. Kakob, XK. Mano). MozrexyriapHvle mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U 00IUTaTHBIEC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKu3HeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-coodepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHBIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuiux maccueos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannwvix. Hanomexnonoeuu 6 ouonozuu u meouyure.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmumpl u cxemsl: «buocunrtes 6enka», «['eHeTnueckur koay», «Bupycoi»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisnus. Hutepdaza u MUTO3.
Oco0OeHHOCTH TIpolieccoB, MpoTekawimux B uHTepdasze. [loaroroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbin cunres JIHK — perumkanwmsa. [Ipunnuner perumkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJUICIBHOCTD.
Mexanusm permmkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Teromepsl u

TemoMepaza. XPOMOCOMHBIM HaOOp KJIETKHM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOboOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmuTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX

nporieccel. Tunbl MuTo3a. KaprnokuHes u muTokuHe3. buosormdyeckoe 3HadeHUE
MHUTO3A.

Perynsnust MUTOTHYECKOTO THKIA KIETKH. [IporpamMMmmpyemasi KiIeTOYHas
rudesb — anomnTo3.

Kierounoe s1po, XpoMocombl, (GyHKIIMOHANIbHAs T€HOMHKA. MexaHuzmol
npoaughepayuu, oughgepenyuposku, cmapenus u eudenu xiemokx. «lugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwuto3y», «CTpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHHE: CBETOBOM MHUKPOCKOTI, MUKpOIIperapaThl: « MUTO3 B KJIETKaX
KOpelIKa JIyKay.

Jlaboparopnass  padora  «lM3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTax.

JlaGopaTopHasi padota «HaGmoneHre MuTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApATax ).

Tema 9. Crpoenue u GyHKUMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpraHu3MOB. OmHOKIIETOYHBIE,
KOJIOHHUAJIbHBIE, MHOTOKJICTOUHBIC OPTraHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opraHu3MoB. bakTtepum, apxew, OJHOKJICTOUHBIE T'PHOBI, OJHOKJICTOYHBIC
BOJIOPOCIIH, APYTHE MPOTUCTH. KOJOHWATBHBIC OPTaHU3MBI.



B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak enuHoe uenoe. I'omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs, IPOBOJMAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacoIOXKEHUs TKAaHEW B OpraHax pacTeHUM.

TkaHM JKMBOTHBIX M YEJIOBEKA. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUsA, (PyHKUMNA H
PAacCIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

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

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX XUBOTHBIX. HapyxHblii W BHyTpeHHuiW ckener. CTpoeHue u
THUIIBI COCJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBMJKEHHME  OJHOKIETOYHBIX  OPraHU3MOB:
amMEOOHIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. lloryomenue BOABI, YIVIEKMCIIONO Trasa |
MUHEPAJIBHBIX BEIIECTB pacTeHusAMU. lIuTaHue XUBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHUe. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENBI
NUIIEBAPUTENBHOIO TpakTa. IlnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pacrenuit. Jlprxanue >kuBoTHbIX. [uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIXxaTrenbHasi IOBEPXHOCTb.
’KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JpixarenbHas cucTteMa 4enoBeKa. MeXaHW3M BEHTWIALMHM JETKUX Yy ITUL] U
MIIeKonUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHast cucTteMa TMO3BOHOYHBIX JKMBOTHbIX U 4enoBeka. Cepare,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpallieHHs. DBOJIOLUOHHbBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHOI CHUCTEMbI MMO3BOHOYHBIX >KMBOTHBIX. Pabora
ceplla v €€ peryJisius.

Beigenenue y opraHu3MoB. Beimenienue y pacteHuid. Beigenenue y
KUBOTHBIX. CoKparturenbHble Bakyonau. Opransl BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHME KaK MEXaHM3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b IOJIOCTH T€Ja C KPOBEHOCHOM M BBIIEIUTENBHON cUCTEMaMU. Brienenue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHHE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuil M UHUCTHI MNPOCTEHINIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3amMTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3ammuTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYHHTET. Teopusi KjIoHaIbHO-celeKkTuBHOTO uMMyHuTetra (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OpraHu3MoOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIA.

Pazgpaxxumocte u  peryisiqus y  opraHusMmoB. Paznpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PaszgpakumMocTe U perymauus y
pacteHuil. PocToBele BelecTsa U UX 3HaYCHUE.

HepBHasg cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pediuexc u
pednexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PE(IIEKCHI.

['ymopanbpHas perynsiuus W 3HAOKPUHHAs CHCTEMa YKUBOTHBIX U YEJIOBEKA.
JKenespl OSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucCTeM. [ umoTtaiamo-runogusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuubl u cxembl: «OIHOKIETOUYHBIE BOJOPOCIN», «MHOTOKJIETOYHBIE
Bojopocim», «bakrepumn», «lIpocrenimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacreHuit», «KopueBbie cuctembl», «CTpoeHue crelis,
«CTpoeHue JNHUCTOBOM IUIACTUHKM», «TKaHM KMUBOTHBIX», «CKEIET 4YelOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMAa, «HepBHass  cucremay, «Koxay, «MpIllIeyHaAsT ~ CHCTEMay,
«BplgenurenbHas cUCTEMay, «DHIAOKpUHHAsA cucTeMa», «CTpOCHHME MBIIIIbIY,
«Ammynuter»,  «KumiedHonosiocTHeie», «CxeMa  TNUTaHUA  PACTECHUII»,

«KpoBEHOCHbIE CHUCTEMBI TIO3BOHOYHBIX KHUBOTHBIX», «CTpPOCHHE THUIAPH»,
«CTtpoeHue 1aHapum», «BHyTpeHHee CTpoeHHE IOKIeBOro uepms», «HepBhas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MJIEKOTTUTaromuXx», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopyioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHU3MOB, MUKpPONpPENapaThl TKAHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, UTJIOKOXKUX, KUBBIE IK3EMIUISIPhl KOMHATHBIX pPAacTEeHUM, repbapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
000pyIOBaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana u 6elKoB moj AecTBreM (hepMeHTOB, 000pyA0BaHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTCHUIN».

JlabopaTtopHas paGora «/3yueHue TKaHel KUBOTHBIX.

JlabopaTtopHasi pabora «/3yyeHue opraHoB [IBETKOBOI'O PACTEHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPTaHU3MOB

®opmbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecriosioe (BKIJIIOYasi BEreTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lonoBele kieTkn, wiM rameTtsl. Meno3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbICi
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponsiiieBoe pa3Buthe. ['amerorenes y >kuBOTHBIX. [10JIOBBIE KeIE3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KIeTOK. CriepMaToreHes u oorenes. CTpoeHue
MIOJIOBBIX KJIETOK.

OmonoTBOpeHHEe U 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. CHocoObl
OIUIOIOTBOPEHUS: HApYyX)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyabHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHUS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUL.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbsl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUST MIIEKOMMUTAIOUIUX. 3apOJABIIICBBIC JIUCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIBIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHAE 4YacTel pPa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHANbHAS WHIYKIINA).
3aknazka IUTaHa CTPOEHHMS SKMBOTHOTO KakK  pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BrusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIIbI.

Poct u pasButne xuBOTHBIX. I[locTomOpuoHanpHBI mepuoa. llpsmoe wu
HenpsiMoe pas3BuTHe. PaszButne ¢ wmeramopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKUBOTHBIX. BHOJOrMYeckoe 3HAYEHHUE MPSAMOrO0 M HENPSIMOTro



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUlbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesoBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [lepruossl oHTOreHe3a uenoBeka. CTapeHue u cMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr m cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHHe», «Tumbl Oecmonoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHO)eHue TuApbD, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButme wmanckoro xyka», «Pa3Butue capanum»,
«Pa3BuTne nArymkw», «J{BOMHOE OIUIONOTBOPEHHE Y LIBETKOBBIX pPACTECHUN»,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LMK
MOpPCKOM  KamyCTbD», <«JKWM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManoOpOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OO6opyioBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenapaTbl SULEKIETOK |
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYILIKID.

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEenapaTax.

IIpakTuyeckast padora «BrpisiBieHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlaGopaTtopnasi padora «CTpoeHHE OpraHoOB Pa3MHOKEHHUS BBICIINX
pacTeHU».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M Pa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Ponp 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTHUU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TOHSITUSI U CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKH, JTOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHTI, (DEHOTHII.



OCHOBHBIE ~ METOJBl ~ TE€HETUKH: THOPUIOJOTUYECKHM,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

JleMoHCTpanun

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

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

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TE€HETHUUYECKHUX

VICCJIEIOBAHUI.
Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

ennHoo0pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHnaens — 3aKOH pacUICIUICeHUs IPU3HAKoB. L{UTosIOrnyeckrue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['MmoTe3a 4iucTOThl raMer.

AHanmsupyroniee ckpemmBanne. [[poMeXyTOUHBIA XapakTep HACIeIOBaHMUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HAcJeloOBaHMUs ~ Tpu3HakoB.  [luTomornueckue  OCHOBBI  JAUTHOPHUIHOTO
CKpEILIMBAHUS.

CueruieHHOe HacienoBaHue rnpuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TE€OpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXAaHU3M OMpPEAEICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI M TeTepPOraMeTHbIA I0J. ['eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX € ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM ayuienu3M. B3auMoIenucTBUE HEaUIeNbHBIX T'E€HOB.
KommniementapHocts. Onuctas. [lonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJOBEKa, a
Takke (PU3NOJIOTUUYECKUX TMPOLECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIUA.
['eHeTHUYECKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
M3MEHEHHS HACJIeICTBEHHON MH(OpPMAIIUU B TTOKOJICHHUX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoit 3akoHbl Menaens», « Tpetuit 3axoH
Meunnens», «AHanu3upymroniee ckpenuBanue», «HemnosHoe nOMUHHpPOBAaHHEY,
«CrereHHoe HacjeIoBaHWE TPU3HAKOB Yy JNpo30duibl», «l'eHeThka Tmoay,



«Kapuotun uenoseka», «Kapuotun aposzodpuiby, «Kapuotum OTHUIBD,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBanue: MoJeNb JJisl  JIEMOHCTPAIIMM 3aKOHOB  €IMHOOOpa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPAcCHICIUICHUS MPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJEIb JJIA
JIEMOHCTpAllMM CLEIJICHHOTO HACIEIOBaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

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

IlpakTnueckass pab6ora  «M3ydyeHue  pe3ynbTaTOB  JUTHOPHIHOTO
CKpENIMBAHUSA Y IPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  (GopMUpOBaHWUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MPU3HAKU. BUbI
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

MoaudukanuonHass U3MEeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuarnrioHHBIN
psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOau(MUKAITMOHHON
W3MEHYMBOCTH.

['eHoTHNMYECKass M3MEHUYMBOCTh. CBOMCTBA T€HOTUINYECKON N3MEHYMBOCTH.
Buapl reHOTUTIHYECKON N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTHb. Mei0O3 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOMHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3JaHUN
TEHETUYECKOr0 pa3Hoo0pa3us B Mpejieiax OJTHOr0 BUIA.

MyTanmonHas M3MEHYMBOCTh. BuUIBI MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYUUPOBAHHBIC MYyTallMd. SnepHble U
UTOIUIa3MaTHYecke MyTanuu. CoMaTUYECKUE W TMOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHHUS MyTalnud. MyTareHbl W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpPOIecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHoM u3MeHunBoctd (H.W. BaBunoB). BHednepHas W3MEHUMBOCTH U
HACJIEJCTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, PONb  dNUSECHEMUYECKUX (HaKkmopos 8
HACe008AHUU U UBMEHYUBOCMU (PEHOMUNUUECKUX NPUZHAKOS ) OP2AHUIMOS.

JdemoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmumet w cxeMbl: «Bugel  u3mMeHumBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTtnBHas U3MCHYHUBOCTHY, «Meiio3y,
«OmnoagotBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BeKay, « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE W TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHBOCTH.

JlaGopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOrO psga U
BapUAIMOHHON KPUBOWY.

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

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoaHas mporpamMma HMCCJIEAOBaHUsA T€HOMa
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPEAEICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOILBIO
[TI[P-ananu3a. HacnencTBenHbie 3a0051€BaHus YesloBeKa. | '€HHbIE U XPOMOCOMHBIE
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACENCTBEHHOM MPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YesioBeKa. MeauKo-reHeTuueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TEHETHYECKOTO Tpy3a». JTUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peTaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
($bU3NYECKOMY U XMMHUUYECKOMY 3arpsi3HCHHUIO OKpY»Karolel cpefnl. ['eneTnueckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POJOCIOBHOW.

Tema 15. Cesrekuusi OpraHu3MoB

JlomecTuKanuss W CEJIEKUHUs. 3apOXKICHUE CENEKIMH U JIOMECTUKALUH.
VYuenne H. W. BaBunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTe€HUW. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mnopoja, mTaMM. 3aKOH TOMOJIOTMYECKUX PSIJOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metoasl cenekImoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUIYaJIbHBIN. Oransl KOMOMHAIIMOHHOU CCJICKIINH. HcnwiTanue
MpOU3BOAMTENICH 1O TOTOMCTBY. OTOOp TO TEHOTHNY C TOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbio aHanu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOM  paboThl.
PannaniMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MyTalUil y KyJIbTYPHBIX



dbopm opranm3moB. lcmonb30BaHME TEHOMHOTO PENAKTHPOBAHUS WM METOOB
pexomOunanTHbIX JJHK m1st momydenust nucxoqHoro Matepuana ajisi CEJIEKIHH.

[lonyuenne MOJTUTLIIOUIOB. BuyTtpusungosas THOpUIN3AIINS.
brnu3kopoACcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, wid aytopuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3zoBanue
rerepo3uca B cenekiuu. Otnanénnas rudpunuzanus. [Ipeogonenue Oecruiogus
MEKBHUJAOBBIX THOPUAOB. JIOCTUKEHUS CEIEKIINU PACTEHUIN U )KUBOTHBIX. «3eéHast
pesonioyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH IS CO3JaHMS  HOBBIX COPTOB M THOpPUIOB
CEIIBbCKOXO3SIMCTBEHHBIX  KYJIbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CeabCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yeax YIVUUeHUs. CYUecmeyouux U coO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvix uoetl U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauumn

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSIAOB B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metogpl cenekuumn», «OTnanéuHas rudpuauzanus», «MyTrareHes».

JlabopaTopHnasi padora «/3yyeHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHuN».

IKcKypcusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIUIO, IJIEMEHHYO bepmy,
COPTOMCTBITATEILHBIM YYaCTOK, B TEIUIMYHOE XO3SAWCTBO, B JIAOOPATOPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTMH, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBbI, MUKPOOPTraHU3MBI, 170'¢ XapaKTepUCTHKA. TpaauumonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOMYyYEeHUE KHCIOMOJIOYHBIX IPOYKTOB,
BUHOAEnne. Mukpoouonoruueckuit cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMl U MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOJYUYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIep KaIlUX HE BCTPEUAIOIINECS B IPUPOJIC OMOCUHTETHYECKHUE MY TH.



Kierounasa unxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTEHUU H
K®UBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anmuss W COMATHUECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeleKUMH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKICTOK U KIIOHUPOBAHHUE XKMBOTHBIX. METO TpaHCIJIAHTALUU SJEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha H
koHcTpyupoBanue pekomouHanTHbix JIHK. Co3zdanue mpanceennvix opeanuzmos.
JlocTmkeHrnss YW NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudposas meaununa. [11P-
QUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUH aHaau3 IpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkeHepus i pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHMM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOro OMONPHUHTUHTra M ckaddonauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3naHnue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, yctaHoOBieHHE MOJIEKYJISPHBIX MEXAHH3MOB
¢ynkuonnpoBanus PHK-coneprkamumx BUpYCOB, BBI3BIBAIOIIUX OCO00 ONAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
POU3BOJCTBEY, «KiteTouHas nHxkeHepus», «I eHHast HUHKEHEpUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXXHEWINAs IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxaenne W pa3BUTHE 3BOJIOIHOHHBIX MNPEACTABJICHUN B
omosioruu

OpomonmonHas teopust Y. JlapBuna. IIpeAnochUIKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedaTenbHocTh Y. JlapBuHa.

JIBrokyniye cuiibl 3BOTIOIIUK BUAOB 110 Y. JlapBuHY (BBICOKAst HHTEHCUBHOCTD
pPa3MHOXEHHUST OpPraHW3MOB, HACJEICTBEHHAas WM3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTnueckoir Tteopuu dBomtonmu (CTD). HelTpanbhas
teopusi sBomonuu. CoBpeMeHHass JBOJIOIMOHHAsE Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpauu

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosne, Y. lapsun, C. C. YerBepuxos, 1. U. lImansraysen, Ix. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoit mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm QopMupoBaHus
NPUCHIOCOOJIEHU y pacTeHuii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBaHuey, «lloponabl romy6eit», «MHorooOpasue KyJIbTypHBIX (POpM
KarycThl», «[1opopl JOMAITHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BUJIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBIXXYIIUX CHJ SBOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOr0 pPa3HOOOpazus M CTPYKTypbl HOmyssiiuil. M3meHenue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHunBOCTh. [Ipeiip TeHOB — ciyualiHble
HEHAIpaBJICHHbIE W3MEHEHHMS 4YacTOT ajiened B monymanusx.  Oddexr
ocHOBaTend. JIggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuiecKo2o
pasznoobpasus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opetigha cenog 6
oonvuwiux U  manelx  nonynayusx.  Murpauuu.  M3onsuus  mOMyJNISIuUi:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii oT0Op — HampaBisiomuii ¢gakrop sBomonud. DopmMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAOIIMIA
(zm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE M 3BONIOLUS COLMAIBLHOTO
MOBEJICHUS )KUBOTHBIX.

[Tpucnoco0neHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHMKPOAIBOJIIOLUH.
Bo3HukHOBeHHE — MpUCNOCOOJIeHW y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocoOieHnit y opraHu3mMoB: MOP(OIOTHYECKHE,
dbusnonoruyeckue, - OMOXMMHUYECKHE,  MoOBeJeHYeckne.  OTHOCHUTENbHOCTh
IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u cCTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpPOAIBOIOIMHU. M3omsiust — kimodeBoi (aktop BumooOpazoBanusa. Ilytu u
CIIOCOOBI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3K0I0THYECKOE), «MTHOBEHHOE (monumIonM3anus,
rubpuanzaiys). JIuTenbHOCTh BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pasHsl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3padOTKE HAay4YHBIX METOOB
coxpaHeHusi 6rMopa3zHo00pa3usi. MUKPOIBOIIOLUS U KOIBOJIOLHUS MMAPA3UTOB U UX
X0351eB. MexaHn3Mbl (POPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM H CTIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaIMUA

[Toptpetsr: C. C. YeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanmoHHasi M3MEHYUBOCTHY, «llomynsironHas
CTPYKTypa BuAa», «Cxema nposBiieHus 3akoHa Xapau—BaitnOepray, «/IBmwkyiine
CHJIBI DBOJTIOITUNY, «DKOJOTHYECKAsT WU3OJSAIUS MONMYJIAIAA CeBaHCKOU (opemmy,
«l'eorpadmueckass M30JAIUS  JUCTBEHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «llonmynsiiiMoOHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «CxeMa
JIEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpbOBI 3a CYIIECTBOBAHHUEY,
«HaycTpualibHBIN MenaHu3M», «/KuBble uckonaembie», «lI0KpOBUTEIbCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnarornias OKpacka KUBOTHBIX»,
«Dusnonornueckue ananranun», «lIpucrnocoOIeHHOCTH OpraHu3sMoB U €€
OTHOCHUTENBHOCTBY, «Kpurepun Buaa», «Buasl-nBoitHukn», «CTpykTypa BuAa B
npupose», «CrnocoOsl BUgooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIIEH», «IKOJIOIMUYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumnouasl pacteHuit», «KamyctHo-peneunblii ruOpu.

O6opynoBanue: repObapun pacTeHUH, KOJUICKIIMN HACECKOMBIX, Uydelia IMTHIl U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUW OJM3KUX BHUIOB, OOpa30BaBIIMXCS
Pa3JIMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsBlIeHHE HU3MEHYMBOCTH Yy OCOOEH OJHOTO
BUJIA).

JlaGopaTtopnass  paGora  «lIpucmocoOneHuss  OpraHu3smMOB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTopnass paGora «CpaBHeHHWE BHUJOB MO MOP(POIOrHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJibTaThl

Metoasl  u3ydeHHsT MakpodBOJONUHU. [laJieOHTOIOTHYECKHE  METOIbI
u3yueHus: HBomrouuu. llepexomubie ¢GopmMbl M (QUIOTCHETHYECKUE  PSAbI
OpTaHU3MOB.

buoreorpaduyeckue meTonsl u3ydeHus: sBostonuu. CpaBHeHuE QIIOpHI H
dbayHpl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumbl-
SHJEMUKHU U PEITUKTHI.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKIE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMeHntapubsle  opraHbl M araBuU3Mbl.  MOJEKYISPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYECKME  METOJbl  M3Y4Y€HHUsS  SBOJIOLHU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (UIOT€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO61mre 3aKOHOMEPHOCTH (MpaBuiia) 3BoJtOLMH. [IpuHyun cmenvt yHKyui.
HeobOpatumocTs 3BomonMu. AjnanTuBHas paauvanus. HepaBHOMEpPHOCTb TEMIIOB
HBOJIFOLIU Y.

JleMoHCTpanun

[Toptpetsi: K. M. bap, A. O. KoBanieckuii, ®. Mrosiep, 3. ['ekkenb.

Tabnunpl u cxeMbl: «OUIOTEHETUYECKUIN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedans»,  «Punuoduts»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckue 30HB 3emum», «/Ipeild KOHTHHEHTOBY,
«Penuktey, «HadanpHbple cTaguu 3MOpPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJOTUYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaIpaBJIEHUS 3BOJIOIUNY, «OO0I1IHE 3aKOHOMEPHOCTH IBOIIOLIUN.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOMAEMBIX OCTATKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeacTaBlIeHUs O 3apOKICHUU JKU3HU (KPEAMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS KU3HU U €€ ONpOBEpKeHHE onbiTamu .
Penu, JI. Cnannannanu, JI. [lactepa. [IpoucxoxaeHue >ku3Hu U aCTPOOHOJIOTHS.

OcHOBHBIE JTallbl HEOPTraHUYECKON 3BOJIIOLIAM. [InanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBINM CHHTE3
OpraHnyecKkux BemecTB n3 Heopranndeckux. Ombir C. Mumrepa m I'. Opm.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koarmeppatnas rumoresa A. U.
Omnapuna, TunoTe3a nepBuyHoro oyiapona Jx. XomnaeitHa, reHeTUYeCKasi TUIOTe3a
I'. Ménnepa. PubGosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emuin u Meroasl €€ wu3zydeHHs. VIcKomaemble OpPraHMYECKHE
octaTkd. ['eoxponosoruss u e€ wMeronpl. OTHOcUTENbHass U aOCOIIOTHAs
reOXPOHOJIOTHS. I'€0XpOHOIOrHYecKast KaJla: 30HbI, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckord »sBoaoonud. [logBiaeHne u 3BOIOLUA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHUKHOBEHUE MEPBBIX SKOCUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIIIEHKU KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMH BbICIINX pacTeHUu. OCHOBHBIE apoOMOPGO3bI
pactenur. Beixonm pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIEeHHE LBETKOBBIX
pPaCcTCHUMN.

OCHOBHBIC 3Tallbl 3BOJIONHMHA XKUBOTHOTO Mupa. OCHOBHBIE apoMOpPGO3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. [IporncxoxaeHrne MICKONUTAOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OEClO3BOHOUYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3utne ku3HM Ha 3eMje MO 3paM U MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaitHo30M. OOm@as xapakTepucThKa KiIuMara U
reoJornyeckux mpoieccoB. [losiBieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCIOBUs M BIUSHUE HA Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrema coxpanenus 6nopasHooOpa3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnammanuanwy, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxemsl: «CxeMma onbita @. Penny», «Cxema onwita JI. [lactepa no
M3YUYCHUIO CaMO3apoXKJIeHUsl Xu3HW», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BOMIOUUM»,  «['€oXpOHOJIOrMYECcKass  IIKaJIay,
«HauanpHble 3Tarbl OPraHUYEcKO IBOIONUNY, «CxeMa 00pa3oBaHHS dYKAPHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosel  pacteHuit», «Punmoduth», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIETOUHBIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHu», «(Cxema pa3BUTUA KUBOTHOTO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KuedHomnomocTHbIEY,
«IInockue 4EPBUY, «YUNEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou spe», «Pa3BuTHE )XU3HU B MPOTEPO3OMCKON dpey», «PazBuTue Ku3Hu B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuThe XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPENApPAThl KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUICKIINU
WUTJIOKOXKHUX, CKEJEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHLl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, ITOJIE3HBIX HCKOMAEMBbIX, MYJBSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  gaboparopHas  paGora «MonenupoBaHUE — ONBITOB
Munnepa—tOpu 1o u3ydeHno aGHOreHHOTO CUHTE3a OPraHUYEeCKUX COSIMHEHUH B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE HMCKONAEMbBIX OCTAaTKOB
JPEBHUX OPraHU3MOB).

IIpakTnueckass padora «M3ydueHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

IpakTnueckas padora «3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPOMOJIOTHU. METOIBI aHTPOIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOKICHHM YEJIOBEKA. PenurmnosHele
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU310I0r0-OMOXUMHUYECKHUE,
noBeAeHYeckre. OTINYUS YETTOBEKA OT KMUBOTHBIX. [IpAMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrkymne cuiibl ((akToOphl) aHTPONOreHe3a: OMOJIOrHYecKre, COlualbHbIE.
CooTHoLIeHNE OMOJOTUYECKUX U COLUUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJMM AHTpOIOreHe3a. PaHHHME 4YeoBEeKOOOpa3Hble 00€3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTUIBI — OOIIHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
J0Jiei. ABCTPaTONUTEKU — JBYHOTHE MpEAKH Jtofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIKOJAEH
3a  mnpenensl  Adpuku. YenoBek reiaenbOeprckuilt — 0oOmMMM  MpesoK
HEAHJEPTAJIBbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAEpPTalbCKUN
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasieoreneTrka v najieOreHOMHKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJISLMSIX
yenoBeka. MyTalmoHHBIH Tporecc ¥ noaumopdusM. [lomymsimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. [loHsatne o pace. bonpmme pacel: €BpONEOUIHAs
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOWIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSITENBHOCTh — pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K pa3HbIM YCIOBUSIM OKpY)KaroUleld Cpeabl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YeJIOBEUECKUX MOIyJSUui. bruoconnanbHble HCCIEeNOBaHUS NMPUPOJBI UYEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOIOITMYECKOT0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. {apBun, JI. JIuku, . 4. Porunckuii, M. M. I'epacumos.

Tabnuibl 1 cxembl: «MeTOoJIbI aHTPOTOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBexkooOpa3Hble 00€3biAHb, «CKeNeT YeIoBeKa M CKEJeT IIMMIIaH3e»,
«PynuMeHThI 1 aTaBu3MbD), «JIBHKYIIME CHIIBI aHTPOIIOTEHE3A», «IBOJIIIOLIUOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpanonutek», «YenoBek  ymenwli», «YenoBek
NPAMOXOISIINIY, «JennucoBckuil yenoBek» «Heanaepranbipl», «KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITamnbl SBOJIOLNHN YEJIOBEKa», «Packl UeloBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OHUOJICHCKUMH CIOKETAMHM TPOUCXOXKJICHUS YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEeKa, MOJIEIb
yeperna 4YeJOoBE€Ka M 4eperna IIUMMIIAH3€, MOJIeNIb KHUCTH YEJIOBEKAa U KHUCTHU
HIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEIOBEKA.

JlabGopaTopnasi padora «M3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jkojorusas — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pa3BuTue 3kojorud B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amaun
sKoJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.



Metonsl sxonoruu. I[loneBble HaOmOAEHUA. DKCIEPUMEHTHI B HKOJIOTUU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOIIEH Cpeibl: JIOKAIbHBIM, peTUOHATBHBIN U TJI00ATBHBIH.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM i1  YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTHYECKOMN KYJIBTYPbI U IKOJIOTUYECKOM IPAMOTHOCTH HACEJICHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, H. A. Cesepiios, 2. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPEIbD».

JlaGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl u cpeaa 0OMTAHUA

DKOJIOTHYECKHE (PAKTOPbI U 3aKOHOMEPHOCTH UX naenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH JEHCTBUS 3KoJIorHuecKuX (aktopos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHnTHOCTh. DBpUOUOHTHBIE W CTEHOOHMOHTHBIC
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuid daxrtop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIIbI
pacTeHUH M JKABOTHBIX II0 OTHOLICHHMIO K cCBeTy. CHUTHaJbHAs poOJIb CBETA.
doTonepruoau3M.

Temmnepatypa kak oskojorudeckuid (axrop. [eiicTBue TemrepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuil K
HoJiIepKaHuo BoJgHOro OanaHca. Knaccudukanusi pacTeHH 1O OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO pPEXUMA.

Cpenpl oOMTaHUS OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
riiyOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XxUMUYECKue
0COOEHHOCTH cpell oOuTaHusi opranu3mMoB. [IpucrnocoOsieHus OpraHu3MOB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue u BHyTpeHHHUE pUTMBL. CyTOUHBIE H
roJu4yHble PUTMBL. [IpUCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBUM KU3HMU.

Kusnenusie Qopmbl opranuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuznennble POpMBbI paCTEHUI: AepeBbs, KYCTAPHUKU, KYCTAPHUUKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buotnueckne bakTopsI. Bunpr  OMOTHMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUSI, XUIIHUYECTBO, cUMOUO03 U ero (opmel. [lapazutusm, koornepaus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYEHUSI.

JdeMoHCcTpauu

Tabmuubl U cxembl: «IDkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemnoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIC», «DHU3MONOTHYECKUE aaanTaluu
KUBOTHBIX», «Cpenbpl OOUTaHUS OpraHu3MoB», «buoIorMyecKkue pUTMBIY,
«Kuznennole  Qopmbel  pactenmit», «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHUS, «XulHuuecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KoMmmeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIIUSHUIO PAa3IUYHBIX OSKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIMHU TEIIOJI00UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repO0apul Y KOJUICKIIMM PACTEHUN U JKUBOTHBIX, OOJIAalONIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HMU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JTHMUYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSAX.

JlaGopaTopnasi paGora «BpisBiIeHHE NPUCTOCOOJIEHUM OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopuasi paGora «BpisiBIeHHE NPUCTOCOOJICHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopHasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH paCTECHUN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Dko10rusi BUAOB U MOILYJISA UM

OKOJIOTUYECKHE  XApaKTEPUCTUKU  TOIMYJISLHH. [Tonynsiuss ~ Kak
Oounonornyeckas cucreMma. Poib HEOTHOPOMHOCTH Cpelbl, (PU3NIECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeIW TMOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pDaCTHAs M IIOJIOBAsl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nonyssiuu. OIeHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka monyisiuud U €€ peryyianus. bHOTHYeCKUi MOTEHUHAN TMOMYJISIIUU.
MopenupoBaHue IMHaAMHUKU NOMyIsiuu. KpuBble pocTa YMCIEHHOCTH MOMYISLNHN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. Mectoobutanue. MHoromepHas
MoJenb dKosiornyeckon Humm Jx.M. XarunHcoHa. Pa3mepbl 3KOI0rM4eCcKOu
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIU.

Bun kak cucrema nomyisinui. Apeansl BUAOB. BHIBI M HMX >KM3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJCHUS WU MUrpaluid >KUBOTHBIX. buoiormueckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXeMmbl: «JDKOJIOTHYECKHUE XapAKTEPUCTUKU MOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasnun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IuYHBIMU
opranuzmammn», «Mogaensb 3xonorudeckort Humm J[x. M. XaTunHcoHay.

Oo6opynoBanue: repdapun pacTeHHUM, KOJJICKIIUU )KUBOTHBIX.

Jlabopatopuass  padora  «IlpucnocoGnenusi ceMsH  pacTeHUd K
PacCCENICHUIO».

Tema 9. Iko10rus co00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. Cszu Mexny
OpraHu3Mamu B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBsl 1 Wbl B 3k0ocucTeMax. KpyroBopoT BelIECTB U MOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE  TIOKa3aTelau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKUE TTUPaAMU/IbI YK CEN, OMOMAacChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Draykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopet u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMmeneu, nyCmbitb.

AHTpONOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opopackas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buomormueckoe wu
X035MCTBEHHOE 3HAUCHUE arpPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpoBanuu 3kocucmem. IlepeHOC SHEPTHUM U BEIIECTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3GepA3HEHULl PA3HbIX munos Ha
CcybOpeaHUu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20 — B030€UCMBUSL.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauun
[Toptper: A. JIx. Tencnu.
Tabmunpt  u cxembl:  «CTpykTypa  OMOLEHO3a»,  «DKOCHUCTEMA

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHAIbHBIC
TPYIIBI OPTaHU3MOB B 3KOCHCTEMe», «KpyroBopoT BEmIECTB B 3KOCHCTEME),
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAs MTUPAMHIA YUCEID,
«JKonoruyeckas mupaMmusia OMOMacChly», «IKOJIOTHYECKasi MUpaMuia SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9Kocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPruM B arporieHo3e», «I[Ipumepsr ypboskocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTHIL |
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
IKOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopnasi pa6ora «M3yuenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCUCTEMAX).

IKCKypeHusi «DKCKypCHUsl B TUIUYHBIN OuoreorieHo3 (B qyOpaBy, OEpe3HSK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. Buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnanerapHas o0ojiouka 3eMIIHM, TII€ CYIIECTBYET WIIH
CyILLECTBOBaJA >kKM3Hb. PazBuTHe npezacTaBieHuii o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctas. Kupoe
BEIIECTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEphl Kak
rio0abHOM PKOCcHCTeMBbI. J{MHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUYHOCTE sIBIEHUMN
B Omocdepe.

3onanbHOCTh Ouochepnl. [lonstne o Ouome. OCHOBHBIE OUOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMMYECKHUE JIECa, BHICOKOTOPhs. KilnMmar, pacTuTenbHbIN U )KUBOTHBIH
MHUp OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
ounochepHbIx QyHKIUHA.

JlemoHcTpanuu

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

Tabmuuel u cxembl: «['eocdhepnl 3emim», «KpyroBopoT azora B MPUPOIEL,
«KpyroBopoT yriepona B mpupone», «KpyroBopoT Kuciaopojga B TPHUPOJEL»,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHBIE OMOMBI cymny, «Knumaruueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemannsiii gec», «ILIupokoancTBEHHBIN
aecy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponuyeckuii gec.

O6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oKpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M MX MNpUYMHBL. Bo3gelcTBue YelloBeka Ha
ouochepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTE€HHOE BO3/IECMCTBHE HA PACTUTENBbHBIA U KUBOTHBIA Mup. OxpaHa
PACTUTENBHOTO W KUBOTHOTO MHpa. OCHOBHBIE TMPHUHIUIBI OXPaHbI MPUPOJIBL.
Kpacasie xkHuru. OcobGo oxpansemblie npupojanbie Ttepputopun (OOIIT).
Bboranuyeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSI UYEJIOBEUECTBA W MPUPOJIBI.
PanimonanbHO€  TPUPOJONOIB30BAHUE W COXpaHEHHE  OMOJOTHMYECKOTO
pazHooOpasust 3emiu. OOImMe 3aKOHOMEPHOCTH TJI00ABHBIX JKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TTOCIIECTBUA.

Pa3Butne METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocoOHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcCHOBbl



Kopeaburumayuu IKocucmem U Ccnocobo8 6opvovLl ¢ OUONOBPENCOCHUIMU.
Pexoncmpykyus mopckux u nazemuvix sKocucmenm.

JleMoHCTpanun

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue nouBb», «llapHukoBbid  3ddexkT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUNY», «MOJEIN YIIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWW M >KUBOTHBIX KpacHoii
KHUTH Poccuiickon Odenepanuu, KpacHoi KHUTH pErroHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType MHYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI 10 OMOJIOTHH
BBIJICJICHBI CIEAYIOUIME COCTABISAIONINE: OCO3HAHHWE OOYYaAIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNICHUI0, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTHH,
yejieHanpasienHoe pazsumue BHYTPEHHHX YOEXKIEHUM JIMYHOCTHU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haluyue NpPAa8oOCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKUMU COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3MUIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY W IMPABOIOPAIKY, YETOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TpaJUILMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®denepaiuu, npupoae u
OKpYKaroUIEn cpelie.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUsI ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEW TMO3UIIMECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIEeCTBa, pacUIUpPEeHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3allii OCHOBHBIX HaIpaBIICHUI
BOCIIUTATEIBLHOUN ESITELHOCTH, B TOM YHCJIE B YACTH:

1) rpakaaHcKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTrocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSAIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

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

YMEHUE yYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B HIPOLIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKOMN WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HapoJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPUPOJIbI,
TOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTHH, TOHUMAHWSA 3HAYCHHS OWOJOTMHM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUHUBOTO OYyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPUHATHUS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaauuusiMu HaposioB Poccun;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYAs A3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIMIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBJISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0/1ar0NOy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE IEHHOCTH MPAaBWI HHIMBHUAYAJIbHOTO M  KOJUIEKTMBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE TOCJEACTBUN W HEMPUATUS BPEIHBIX MPUBBIYECK (YyHOTpeOICHUS
aJIKOT0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIECHHOCTU MacTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESTEIIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHuoHATbHON JEesTENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  peallu30BbIBATH
COOCTBEHHbIE KU3HECHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO M C€aMOOOpPa30BAHMUIO HA
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIIEHHE K MPUPOJE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE ONbITA
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPYKaIOUIEH CPEeIbl;

OCO3HAaHHME TI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelIeHHS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsI MpU PELIEHUU NpoOJieM, CBA3AHHBIX C palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJl  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HOKOCHUCTEMAX, OXpPaHY BHUJIOB,
AKOCHUCTEM, Orochephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXkKaKOUIEH
IPUPOJIHON cpezie, YMEHHE MNPOTHO3UPOBATH HEOIATrONPUSTHBIE SKOJIOTHYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHUCTBUIN U MPEeIOTBPAILATh UX;



HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B MIPAKTUYECKOMN JIEATEIbHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JIMAJIOTe
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHHUE SI3bIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelICcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUS MUDA;

MOHNUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HaHWs €€ poiu B
bopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEH BHIXOJIa U3 TI00ATBHBIX IKOJOTHUECKUX MPOOJIeM U
oOecrieueHusi mepexoja K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KYyJbTYpbl, €CTECTBEHHO-HAay4YHOU TI'pPaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOit
IPU U3y4EeHUH OUOJIOTHH;

MMOHMMAHHUE CYIIHOCTU METOJIOB IMO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJb30BaTh MOJIydaeMble 3HaHMS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXAIOIIET0 MUpa U MPOUCXOAIIUX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOUIMXCS JAHHBIX C LEJIbIO MOTYYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JUIs
peleHus mpo0JIeM B peabHbIX JKU3HEHHBIX CUTYalIUsIX;

OCO3HAHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW 1O OHWOJOTHH B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yiabTaThl OCBOCHHS Y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYMMble JIsI (OPMHUPOBAHHS MHUPOBO33PCHHS OOyJarOIIHUXCS
MEXIMCIUIUTMHAPHBIC (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHATHS, OTPaKarolIne
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCClieIOBaHUE,  HAOJIOJICHHE,  U3MEpPEHHE, OKCIEePUMEHT W  JApYyrue);
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TIO3HABATENbHBIE, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), 00ecreynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYalolUXCS; CIIOCOOHOCTH
oOyuaroumxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCLIUIIIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS U  YHUBEpCAJIbHblE y4yeOHbIE JIEHCTBUS B
ITO3HABATEIIbHON U COMAIIBHON MPAKTHKE.

B pesynbrare wu3yuyeHHs OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpasoBaHust y oOyuwatomierocss OyayT cOpMHUpOBaHbl IO3HABATEJIbHbIC
yHHUBEpCaJbHbIC yueOHbIE ACHCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBble JJorMYecKHue JAeiicTBUA:

CaMOCTOATENbHO  (QOpMYyJIHMpPOBAaTH W aKTyallU3UpOBATh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, CUHTE3a, CPaBHEHMUSI, KiaccupuKauu, 0000IIeH s ), pACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIIENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl 0ObsICHEHUS (DAKTOB U SIBJICHUI
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYHS] B PaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/IeJIbHbIE cpencrtsa Ui IPEACTaBIICHUS
CYILLIECTBEHHBIX CBSI3€H M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  TMPOTUBOPEUMU  PA3HOTO  POJAA,  BBIABICHHBIX B Pa3IWYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBI C yU4ETOM aHaM3a WMEIOIIMXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
IIEJISIM, OLICHUBATh PUCKH TIOCTIEACTBUMN JACSITCIBHOCTH;

KOOPJIIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSX  PEaBHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE TTPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

2) 0a30BBIE HCCJIEN0BATEIbCKHE AeliCTBHSA:

BJIa/I€Th HaBBIKAMU Y4€OHO-MCCIIET0BATEIBCKON U MPOCKTHON JIEATEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoljeM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a71a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS,

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HAaHWS, €T0 HWHTEPHpPETAlHNH, MNPeoOpa3oBaHUI0 W TNPUMCHCHHIO B YYCOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/TaHUH YICOHBIX U COITMATBHBIX TIPOCKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

CTaBUTh M (HOpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATSTLHOCTH U KU3HCHHBIX CUTYAITHSX;

BBISIBIIAITh TPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOIAUTh apTYMEHTHI JIJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud  pe3yJbTaThl,
KPUTUYECKHA OIICHUBATh WX JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIAThH IEJICHANIPABICHHBIN MOUCK TEpPeHOca CPEICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEIBHYIO W MPAKTHYECKYIO OOJIACTH
KU3ZHEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC WJEH, TpEjiaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOMTYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

3) pabdora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHHUKAX MH(POpMAINK (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OWOJOTUYECKHX CIIOBapsSX U
CIIpPaBOYHHKAX, KOMIBIOTEPHBIX 0a3zax JaHHBIX, B VHTepHETE), aHaIM3UPOBATH



UH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM TIPEACTABICHHS, KPUTUUECKH OIICHUBAThH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBaTh 3aNPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOAUMOM 71l BHITIOJHEHUSI yUYeOHBIX
3ajay;

mpUOOpETaTh OIBIT KCHOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ounosiornyeckoi nHpopmaruu (CXembl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

WCIIOJIP30BAaTh HAYYHBIA S3BIK B KayeCTBE CpeAcTBa Impu paboTe ¢
Ovonornyecko HMHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HAaBaHWS W 3aUTBl  WH(OpMaIuy,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHUe YHHBEPCAJIbLHBIMA KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOTE€ WJIM JMCKYCCHUU MO CYIIECTBY OOCYKIaeMoil TeMbl (yMEHUE 3a]aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHLHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX yYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOAJIbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYaTh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIHLHOE OTHOIICHNUE K COOSCETHUKY
U B KOPPEKTHOU PopMe HhopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas J1esiTeJIbHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW ¥ WHIWBHUIYaIbHOM
paboThI IpU pelIeHUU OUOTIOTUYECKON MPOOJIEeMbI, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IPUHAMATh L€IM COBMECTHOM  JEATEIbHOCTH, OpPraHW30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO YyYaCTHHKAa KOMaHIbl B
OOIIMIA pe3yNabTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLEHMBATh HUIAEU C TO3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJasSTUBHbIMU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIS BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYINKAaxX IO OTHOLIECHHUIO K JKMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITh IUJIaH pEIICHHS NpoOiieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BbIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TNPOSBICHUIO HIMPOKOM JpyAHULIMK B
pa3HbIX 00JIACTAX 3HAHWW, MOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1laBaThb OLIEHKY HOBBIM CUTYyalllsiM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIAJE€Th  HABBIKAMM  IO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpIIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCNOJIb30BaTh MPUEMBI peQuieKCHM AJisi OLCHKU CUTyalluu, BhIOOpa
BEPHOI'O PELLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA M0 MX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHau3€ pe3yJIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO APYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIe pe3yabTaThl OCBOCHUSI COJEpXKaHUS Y4yeOHOro mpeameTa
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHUPOBAaHBI Ha obOecreueHue
npobuapHOro  o0yueHus — oOydaronuxcss — Owojmormu. OHHM  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTUM HAYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETAIMU U MPEeOOPa30BAHUIO 3HAHUM, BUBI JESITEIBHOCTH IO
MOJTYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. I[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4eHHUsl.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOU KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHMH TpoOJieM  palHroOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Onooruy;

BJIAJCHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATa0Ne OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYSIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTUUECKUE TEOPUU
(xnetounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBmioBa — o muenTpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TMOKOJEHUS, PACIICIUICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHngenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. n. Basunosa), IIPUHILIATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO MO3HAHWS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX JKUBBIX OOBEKTOB (OMUCAHUE, HW3MEpPEHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, JKUBOTHBIX U Y€JIOBEKa, CTPOCHHUSI OPTaHOB M CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOTMUECKUX
MPOIIECCOB: 0OMEHA BeUIeCTB (METab0IM3M), MPEBPAILLCHUSI SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHS,  HMHJIMBUIYaJBbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3U MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIHMSAMH, MEXIy STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOUYHOTO IMKJIa ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dhaxkTopamMu cpenbl OOUTaHUS;

YMEHHE BBIABJIATH OTJIMUYMUTEIbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl OKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIIEyEeMbIMU OMOIOTMYECKUMHU MTPOLIECCAaMU U SIBJICHUSIMU, JI€1aTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MPaKTUYECKHUe padOThl, COOMHOIATH
npaBuiIa npu padboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHME BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GopMyIupys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThl U A€NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX Hay4YHBIX OOILECTB, U
nyOJIMYHO  TPEACTAaBIATH  MOJYYEHHbIE  pe3ylbTaThl Ha  YYEHHYECKHX

KOH(epeHusX;
YMEHHUE OLICHUBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE

OIUIOJJOTBOPEHUE, HAIMPABICHHOE W3MEHEHHE T€HOMa M CO3JaHHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oymyiiell mpodeccuoHanbHON
JESITEIbHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAINPaBJICHHBIM HA OCO3HAHHBINA BBIOOP COOTBETCTBYIOIIEH Mpodeccuu u
NPOJOJDKEHHE OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(heCCHOHATTEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUS yueOHOro mpeameta «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TPHUPOABI M PEHICHUH SKOJOTHYECKUX
npoOJieM 4YenoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAIlMOHAIBHOTO
MPUPOOTOIH30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M IOHMMAHHWE CYIIHOCTM OCHOBOIIOJIATAIOIMIUX OHOJIOTHYECKUX
TEPMUHOB M TMOHATHM (BHI, IKOCHUCTeMa, Ounocdepa), OMOIOTrHYECKHUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsix U HampasieHusx 3Boitouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma . Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl dHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHE  BJaJeTh  OCHOBHBIMH  METOAAMH  HAyYHOTO  TO3HAHWS,
UCTIONb3YEMBIMU B OMOJIOTHYECKUX MCCIIETOBAHUSIX KUBBIX 00BEKTOB M 9KOCUCTEM
(omucanue, u3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JIBUXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, aJIIONaTPUYECKOro U CUMIIATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABMKYITUX CHJI SBOJIOIMU HA T€HO(OH]I TIOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABIMBAaTh B3aMMOCBS3M MEXIY MPOIECCaMU 3BOJIOLUH,
JBIDKYIIUMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISITH  OTJIMYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejfie OOWTaHUs, aOUOTUYECKUX W OMOTHYECKHUX



KOMITOHEHTOB  9KOCHCTE€M, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JIJIs JOKa3aTeIbCTBa POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOTo00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4d, BBISABISITH TPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEIYEMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHE padOThl, COOIMHOAATH
npaBuia mpy paboTe ¢ ydeOHBIM U Ja00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAIBHBIMU
cpencrtBamu, GOpMyYIHpYs I1€lb HCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3YNBTATHI U ICNIaTh BEIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIOrHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATh  MOJYYEHHBbIE  pE3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUSI
ri100aapHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodecCHoHaATbHON
JESATEILHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BAHUS, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIyOJIATh TIO03HABATENbHBI WHTEPEC, HaAIpaBJICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJOHKEHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00pa3oBaHUs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (uu¢posBbie)
Ne /o Kontpoabnbie  IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
https://myschool.edu.ru/
1 buoiorus kak Hayka 1
https://myschool.edu.ru/
2 JKuBble cucTEMBI U UX U3yUYEHUE 2
https://myschool.edu.ru/
3 buonorus xieTkn 2 0.5
https://myschool.edu.ru/
4 XuMuUecKasl OpraHu3anus KIeTKHA 10 1
https://myschool.edu.ru/
5 Ctpoenue u GyHKIMH KIETKH 8 2
https://myschool.edu.ru/
6 OOMeH BelecTB 1 MPEBpaIICHIE YHEPTHH B 9 ]
KJIETKE
7 HacnencrBennas nadopmanus u 9 0.5 https://myschool.edu.ru/

peanu3anus €€ B KIIETKE




https://myschool.edu.ru/

8 Ku3HeHHBIN UK KIETKHA 6 1
https://myschool.edu.ru/
9 Ctpoenue u GyHKIIHH OpraHU3MOB 17 1.5
https://myschool.edu.ru/
10 Pa3smHoOkeHue u pa3BUTHE OPraHU3MOB 8 1.5
https://myschool.edu.ru/
1 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U ) 0.5
M3MEHYMBOCTH OPTaHU3MOB )
https://myschool.edu.ru/
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
https://myschool.edu.ru/
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
https://myschool.edu.ru/
14 I'eneTnka uenoBeka 3 0.5
https://myschool.edu.ru/
15 Cenekiusi OpraHu3MOB 4 1




https://myschool.edu.ru/

16 BruorexHoiorus u cuaTeTUYECKAss OMOJIOT U 4
https://myschool.edu.ru/
17 PezepBHoe Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 110 13




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
HanmenoBaHue pa3jiesioB U TeM (uu¢poBbie)
Ne n/m Kourpoububie IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

https://myschool.edu.ru/
3apokeHUE U Pa3BUTHE 3BOJIOLMOHHBIX 4
MPEJICTABICHUIA B OMOJIOTHI

https://myschool.edu.ru/
Mukpo3BOIIOLHUS U €€ PE3YNbTaThl 14 2

https://myschool.edu.ru/
Makpo3Bostonus 1 €€ pe3yabTaThl 6

https://myschool.edu.ru/
[IpoucxoxaeHue u pa3BUTHE KU3HHU HA 15 L5
3emie ’

https://myschool.edu.ru/
IIpoucxoxaeHue yemoBeKka — aHTPOIIOreHES 10 1
DKOJIOTUS — HayKa O B3aHMOOTHOLIEHUSAX https://myschool.edu.ru/
OpPraHMU3MOB M HaIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpYKarolleu cpeaou

https://myschool.edu.ru/
OpranusMmel U cpeia 0OuTaHus 9 1.5




https://myschool.edu.ru/

8 DKOJIOTHS BUJIOB U MOIMYJISLIHI 9 0.5
https://myschool.edu.ru/
DKOIOTrUs COOOIIECTB. DKOIOTHYECKHUE
9 12 0.5
CUCTEMEI
https://myschool.edu.ru/
10 buocdepa — rmodanbHas 3KocUCTEMA 6
https://myschool.edu.ru/
11 UYenoBek 1 OKpyxaroias cpeia 6
https://myschool.edu.ru/
12 PesepsHOe Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7.5







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

n/
n

Tema ypoka

buonorus xak
KOMIIJICKCHAsI
HayKa 1 KaKk
JacTh
COBPEMEHHOTO
oOmiecTBa

KoaudecTBO 9acoB

Bce

ro

KonTpoanb
Hble
padoThI

IIpakTnyec
KHe
padoThI

JJIeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTebHbIE
pecypcsbl

https://myschool.edu.ru/

JKuBbIE CHCTEMBI
U UX CBOMCTBa

https://myschool.edu.ru/

YpoBHeBas
OpraHu3aIus
JKUBBIX CUCTEM

Hcropus
OTKPBITHS U

HU3YUCHUSA KIICTKH.

Krnerounas
Teopus

MeTtoasl
MOJIEKYJIIPHOU U
KJICTOYHOMU
OHOJIOTHU.

0.5

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/




[IpakTrueckas
pabora
«M3yuenue
METOZIOB
KJICTOYHOU
ouooruu
(xpomatorpadwus,
anexTpodopes,
muddepeHIraIbH
oe
HEHTPUPYTHpOBa
Hue, [1L[P)»

XUMHUYECKUHN
COCTaB KJIETKH

https://myschool.edu.ru/

MunepanbHble
BEIECTBA KIIETKH,
ux
Onoyiorunueckas
poJIb

https://myschool.edu.ru/

Oprannueckue
BEIIECTBA KJICTKA
— Oenku.
JlaGopaTopHnas
pabora
«Ob6HapyxeHue
0€NKOoB C
MIOMOILBIO
KayeCTBEHHBIX

0.5

https://myschool.edu.ru/




10

peaKkuuii»

CBolicTBa,
KJacCupuKaus u
dbyHKIIMHA OEITKOB

Opranuueckue
BEIIECTBA KJIETKH
— YTJIEBOJIbI

https://myschool.edu.ru/

https://myschool.edu.ru/

11

12

13

Opranunueckue
BEILIECTBA KJIETKU
— JIATIHA]TBI

Hykneunossie
kucnotel. JJHK u
PHK.
Jlaboparopnast
paborta
«HccnenoBanne
HYKJIENHOBBIX
KHCJIIOT,
BBIJICJICHHBIX U3
KJIETOK
pa3IMYHbIX
OpPraHU3MOB»
Crpoenue u
¢byakuu ATO.

Jipyrie
HYyKJIe03uaTpudo
ctharel (HTD)

0.5

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

14

CexBeHMpOBaHUE

https://myschool.edu.ru/




15

16

17

JHK. Metoabl
T€HOMMKH,
TPAHCKPUIITOMUK
U, TPOTEOMUKH

Metonabl
CTPYKTYPHOI
Oonosoruu

KonTponbhas
pabora:
«XUMHUYECKast
OpraHuzarus
KIICTKI

THUIIBI KJIETOK.
[Ipokapuoruueck
as KJIeTKa

https://myschool.edu.ru/

https://myschool.edu.ru/

18

19

Crtpoenue
3YKAPUOTUYECKON
KJIETKH.
[IpakTnueckas
pabota
«M3yuenue
CBONCTB
KJIETOYHOU
MeMOpaHbI»

[ToBepXHOCTHBII
anmnapar KJIeTK!

0.5

https://myschool.edu.ru/

https://myschool.edu.ru/

20

OnHomMeMOpaHHBI

0.5

https://myschool.edu.ru/




€ OpraHOU/JIbI
KJIETKH.
[IpakTnueckas
pabora
«M3yueHue
JBUKEHUS
LUTOIUIa3Mbl B
pacTUTENbHBIX
KJIETKax»

21

[TomyaBTOHOMHBI
€ OpraHOM b
KIICTKU:
MUTOXOHJIPHH,
TJTACTU/TBI.
JlaboparopHnast
paborta
«HccnenoBanne
1a3Moiinu3a u
JIeT1a3MOoIn3a B
PacCTUTETbHBIX
KIIETKAX)

0.5

https://myschool.edu.ru/

22

23

Hemem0OpanHbie
OpraHoOUAbI
KJIETKH

Crpoenue u
GbyHKIUY siapa

https://myschool.edu.ru/

https://myschool.edu.ru/

24

CpaBHurenbHas
XapaKTepUCTHKA

0.5

https://myschool.edu.ru/




KJIETOK 9yKapHOT.
JlaGopatopnas
pabora
«M3yueHue
CTPOCHUS KIETOK
Pa3INIHBIX
OPraHU3MOB»

25

KoHntposbHas
pabota: «
Crpoenue u

byHKIIUU
KJIETKI»

26

AccnMumsusg 1
JTIACCUMUJISALIAS —
JIBE CTOPOHBI
MeTaboan3Ma.
Tumsl oOMeHa
BEIIICCTB.
JlaGopaTopHas
paborta
«3yuenne
KaTaJauTHICCKOM
AKTHBHOCTH
(dbepMeHTOoB (Ha
npuMepe
aMHJIa3bl UITH
KaTasas3bl)»

https://myschool.edu.ru/

27

depMEeHTaTUBHBI
1 Xapakrep

0.5

https://myschool.edu.ru/




28

29

peakuuii
KJIETOYHOTO
MeTabou3Ma.
JlaGopaTopnas
pabota
«3yuenue
(dbepMeHTaTUBHOT
0 pacuIeIUIeHUs
MepoKcuIa
BOJZIOPOJIa B
PaCTHTEIBHBIX U
KUBOTHBIX
KJIETKAX)

benku-
aKTUBATOPHI U
Oenku-
MHTHOUTOPBI

ABTOTpOHBIH
TUI OOMEHa
BEIIECTB

https://myschool.edu.ru/

https://myschool.edu.ru/

30

31

dorocuntes

XeMOCHHTE3.
JlaGopatopHnas
pabora
«CpaBHeHue
MPOLIECCOB
dboTocuHTE3a U

0.5

https://myschool.edu.ru/

https://myschool.edu.ru/




32

XEMOCHHTE3a»

AnaspoOHbIe
OpTraHU3MBI.
Bupl Opoxenus.
JlaGopaTtopHas
paborta
«CpaBHeHUE
MIPOIIECCOB
OpO’KeHUS U
JIBIXAHUSD)

https://myschool.edu.ru/

33

AspoOHbIC
OpPTaHHU3MBI.
Drarbl
JHEPTETHYECKOTO
oOMeHa

https://myschool.edu.ru/

34

OHeprus
MeMOpPaHHOTO
rpagueHTa
MIPOTOHOB.
Cunre3 ATO:
pabora
npotoHHOU ATO-
CHHTa3bl

https://myschool.edu.ru/

35

KoHntponbHas
pabora: «O06meH
BELIECTB U
IIpeBpaLICHHE
SHEpPruu B
KIIETKE»




36

Peaknuu
MaTpPUIHOTO
CHHTE3a

https://myschool.edu.ru/

37

38

Tpanckpunuus —
MaTpUYHBINA
cunre3 PHK

Tpancnsauus u eé
STaIbl

https://myschool.edu.ru/

https://myschool.edu.ru/

39

Konnposanue
AMHUHOKHUCJIIOT.
Poxw pubocom B
OMOCHUHTE3e
Oenka

https://myschool.edu.ru/

40

Opranuzanus
reHoMa y
MIPOKAPHOT U
yKapuoT

https://myschool.edu.ru/

41

MonexkynsapHbie
MEXaHU3MBI
9KCIPECCUH
T€HOB Y 2YKapHOT

https://myschool.edu.ru/

42

Bupycer —
BHEKJIETOUHbIE
(GOpMBI XKU3HU U
oOiuraTHeie
Mapa3uThl.
IIpaxTrueckas

0.5

https://myschool.edu.ru/




43

44

paborta
«Co3manue
MOJICTTH BUPYCa»

Bupychbie
3a0071eBaHUs
YeNoBeKa,
KUBOTHBIX,
pacTeHui

HanoTtexHonoruu
B OMOJIOTUY U
MEIULIHE

https://myschool.edu.ru/

https://myschool.edu.ru/

45

46

Ku3ueHHBIN
LUKJI KJIIETKA

Matpuunsii
cunre3 JIHK

https://myschool.edu.ru/

https://myschool.edu.ru/

47

XPpOMOCOMBI.
JlaboparopHnast
paborta
«3yuenue
XpOMOCOM Ha
TOTOBBIX
MUKpOITpenapara
X»

0.5

https://myschool.edu.ru/

48

Jenenue KiIeTKu
— MHTO3

https://myschool.edu.ru/




49

50

51

THIIBI KJIETOK.
Kapuokunes u
LIUTOKUHE3.
JlaGopaTopnas
pabota
«HaOmronenue
MHTO3a B KIETKax
KOHYHKa KOpeIIKa
nyka (Ha TOTOBBIX
MHUKpOIpenapara
X)»

Perynsauus
’KH3HEHHOTO
LIMKJIA KIIETOK

KoHntponbHas
pa0ora:

«Ku3HeHHBIN
IIUKJT KISTKHY

0.5

https://myschool.edu.ru/

https://myschool.edu.ru/

52

53

Opranusm Kak
€IMHOE TIENT0e

TkaHu pacTeHuUn.
JlaGopaTopHas
pabora
«3yuenue
TKaHen
pacTeHuin»

0.5

https://myschool.edu.ru/

https://myschool.edu.ru/

54

TxaHu )KUBOTHBIX
U YeJI0BEKa.

0.5

https://myschool.edu.ru/




JlabopaTopHas
pabora
«M3yuenue
TKaHe
KUBOTHBIX)»

55

56

57

Opransl.
Cucremsl
OpTaHoB.
JlaGopaTopHnas
pabora
«3yuenune
OpraHoB
I[BETKOBOT'O
pacTeHus»

Omnopa tena
OpPraHu3MOB

JIBnxeHue
OpraHu3MoOB

0.5

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

58

59

Tlutauue
OpraHu3MOB

ITuranue
MMO3BOHOYHEBIX
JKUBOTHBIX.
[TumeBapuTensHa
s CHCTEMa

https://myschool.edu.ru/

https://myschool.edu.ru/




60

61

62

YCJI0BCKa

pixanue
OpraHu3MoOB

Jpixanue
MMO3BOHOYHBIX
JKUBOTHBIX U
YeJIoBeKa

Tpancnopt
BEILIECTB Y
OpraHu3MOB

https://myschool.edu

.ru/

https://myschool.edu

.ru/

https://myschool.edu

.ru/

63

KpoBeHnocHas
cUcTeEMa
IIO3BOHOYHBIX
KUBOTHBIX U
YeJloBeKa

https://myschool.edu

.ru/

64

65

Brinenenue y
OpraHn3MoOB

3ammra y
OpraHU3MOB

https://myschool.edu

.ru/

https://myschool.edu

.ru/

66

67

NmmyHHas
cUCTEMA
4eJI0BEKa

Paznpaxumocts u

perynsauus y

https://myschool.edu

.ru/

https://myschool.edu

.ru/




OpraHu3mMoB

68

69

70

I'ymopanbnas
peryisuus u
9HJAOKpUHHAs
cucTemMa
KUBOTHBIX U
4eJI0BEKa

KoHntposbHas
pabora: «
Crpoenue u
byHKIIUN
OpPraHU3MOB»
®opMmsbI
Pa3MHOXKEHHUS
OpraHu3MOB

https://myschool.edu.ru/

https://myschool.edu.ru/

71

IlomoBoe
pa3sMHOXEHHE

https://myschool.edu.ru/

72

73

Meiio3s

I"'ameTorenes.
ObpazoBanue u
pazBUTHE

ITIOJIOBBIX KJICTOK.

JlabopaTtopHas
paborta

0.5

https://myschool.edu.ru/

https://myschool.edu.ru/




«3yuenue
CTpOEHUS
MOJIOBBIX KJIETOK
Ha TOTOBBIX
MHUKpOIpenapara
X»

74

NuauBunyansHOE
pa3BUTHE
OpraHu3MOB —
OHTOTEHE3

https://myschool.edu.ru/

75

76

7

3aknanka
OpraHoB M TKaHEH
13 3apO/IBIIIEBBIX
JINCTKOB

Pocr u pasButue
KUBOTHBIX.
Jlaboparopnast
paborta
«BrprsiBnEHNE
MIPU3HAKOB
CXOZCTBA
3apoJblIen
MTO3BOHOYHBIX
KUBOTHBIX»

Pazmuoxenue u
pa3BUTHE
pacTeHui.
Jlaboparopuast
pabora

0.5

0.5

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/




«CTtpoeHnue
OpraHoB
Pa3MHOKEHHUS
BBICIIUX
pacTeHuin»

78

KonTposnbnas
pabota: «
Pazmuoxenue u
pa3BUTHE
OpraHU3MOB»

79

Hcropus
CTaHOBJICHUS U
pa3BUTHSA
T€HETHKH KaK
HAaYKH

https://myschool.edu.ru/

80

81

OcHoBHbIE
TIOHSATHS U
CHMBOJIBI
TCHETHKH.
Jlaboparopnast
pabora
«Jlpo3oduia kak
00BEKT
TeHETHYECKUX
HCCIIE0BAHMIN

3aKOHOMEPHOCTH
HacleI0BaHHS
MIPU3HAKOB.
Mounorubpuanoe

0.5

0.5

https://myschool.edu.ru/

https://myschool.edu.ru/




CKpEIlMBaHHUE.
[IpaxTrueckas
pabora
"N3yuyenue
pe3yabTaToB
MOHOTHOPHUIHOTO
CKpEIIUBAHUS Y
npo30¢uib"

82

HuTosmornueckue
OCHOBBI
MOHOTHOPHUIHOTO
CKpELIMBaHUs

https://myschool.edu.ru/

83

AHanusupyrouiee
CKpEIIIMBaHUE.
Henonnoe
JOMUHHUPOBaHUE

https://myschool.edu.ru/

84

85

Jurubpuaxoe
CKpEIlMBaHHUE.
[IpakTrnueckas
paborta
«M3yuenue
pE3yJIbTAaTOB
TUTUOPUTHOTO
CKpELIMBaHUA y
TPO30(HITB»

I[uTonornueckue
OCHOBBI
TUTUOPUTHOTO
CKpEILLIMBaHUS

0.5

https://myschool.edu.ru/

https://myschool.edu.ru/




86

CueruieHHOe
HacJIEIOBaHUE
MIPU3HAKOB

https://myschool.edu.ru/

87

XpomMocoMHast
Teopus
HacCJIeICTBEHHOCT
u

https://myschool.edu.ru/

88

89

T'enetuka nmomna

I'enornn kak
eJI0CTHAs
cucTreMa

https://myschool.edu.ru/

https://myschool.edu.ru/

90

I'eneTnueckuit
KOHTPOJIb
pa3BUTHS
pacTeHui,
JKUBOTHBIX U
YyeJIOBeKa

https://myschool.edu.ru/

91

KoHntponbHas
pabora: «
3aKOHOMEPHOCTH
HACJIEICTBEHHOCT
w»

92

M3menuuBoCcTh
MpU3HAKOB. Bubl
N3MEHYNBOCTH

https://myschool.edu.ru/




93

MoaudukamoHH
asg U3MEHYNBOCTh

https://myschool.edu.ru/

94

95

96

Bapuaunonnsiii
psnu
BapHallOHHAas
KpHUBasl.
JlaGopaTopHas
paborta
«HccnenoBanue
3aKOHOMEPHOCTEN
MOIH(DUKAITMOHH
ot
W3MEHYUBOCTH.
ITocTpoenue
BapHUAI[IOHHOTO
psinau
BapHallMOHHOW
KpHBOW»
I'enHoTunMueckas
W3MEHYUBOCTb.
KomOunaruBHas
M3MEHYNBOCTh

MyranuronHnas
M3MEHYUBOCTb.
IIpaxTrueckas
pabora
«Myranuu y
npo3odubl (Ha

0.5

0.5

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/




97

98

99

100

TOTOBBIX
MHUKpOIpenapara
X)»
3aKOHOMEPHOCTH
MYTalHOHHOTO
mporecca.
DOnureHeTuka u
SMUTEHOMUKA

KonTposnbhas
pabora: «
3aKOHOMEPHOCTHU
HU3MEHCHUBOCTH

I'eneruka
4eJI0BEKA.
IIpaxTrueckas
pabota
«CocraBneHue u
aHaIu3
POIOCIOBHON»

MeTtoasl
MEIUIIMHCKOMN
T€HETUKU

0.5

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

101

3HaueHune
MEIUITTHCKOMN
TeHETHKU B
MpeA0TBpALIEHUN
H JICUCHHUHU
TeHETHYECKHUX
3a00/1eBaHNH

https://myschool.edu.ru/




102

YCJI0BCKa

OcHoBHbIE
MTOHSTHS
CEJICKIIHH.
JlaGopaTtopHas
paborta
«M3yueHue
COPTOB
KYJIBTYPHBIX
pacTeHui u
MOPOJI TOMAIITHUX
KUBOTHBIX)»

0.5

https://myschool.edu.ru/

103

104

Mertob1
CEJIEKLINOHHOMN
paboTHI.
JlaGopaTopHas
pabota
«3yueHue
METOJI0B
CEJIEKIINH
pacTeHuin»

Joctrxenus
CeJIeKLIUU
pacTeHui u
KUBOTHBIX.
[IpakTnueckas
paborta
«IIpuBuBKa
pacTeHuin»

0.5

https://myschool.edu.ru/

https://myschool.edu.ru/




105

CoxpaHenue,
W3y4YeHUe u
HCII0JIb30BaHUE
TEHETUYECKUX

pecypcoB

https://myschool.edu.ru/

106

107

buorexHomorus
KaK HayKa 1
oTpacib
MIPOU3BO/ICTBA.
[IpakTnueckas
pabora
«3yuenue
00BEKTOB
OHMOTEXHOJIOTUH

OcHOBHBIE
HarpaBJIeHUs
CHUHTETHUYECKOU
OHoJI0run

0.5

https://myschool.edu.ru/

https://myschool.edu.ru/

108

109

XpoMOCOMHas 1
T'CHHas
HHXKEHEPUA

Menuimackne
OUOTEXHOJIOTHHA

https://myschool.edu.ru/

https://myschool.edu.ru/

110

Pe3epBHbIit ypok.

[ToBTOpEHUE,
0000111IeHNE,
CHCTEMAaTHU3alHs
3HaHUH

https://myschool.edu.ru/




OBII[EE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

112 10 13.5




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
https://myschool.edu.ru/
1 OpontonuonHas Teopus Y. Jlapsuna 1
https://myschool.edu.ru/
) JIBrKyIIME CUITBI 3BOJIFOIIMU BUJOB 110 Y. 1
Hapsuny
. https://myschool.edu.ru/
3 Boprba 3a cymecTBoBaHNe, €CTECTBEHHBIN U |
UCKYCCTBEHHBIN 0TOOp
. https://myschool.edu.ru/
4 DopMHUPOBAHUE CUHTETUYECKON TEOPUH |
SBOJIIOLIMU
KoHnTtponbHast pabota: « 3apoxkaeHue u
5 pa3BUTHE YBOJIFOLIMOHHBIX IIPEICTABICHHUN B 1 1
OMOJIOTHI
https://myschool.edu.ru/
6 DTanbl HBOIOIMOHHOTO MpoLecca: |
MHUKPO3BOIIOLHUS U MAKPOIBOIIOLUS
https://myschool.edu.ru/
7 [Tonynauuss — 3j1eMEeHTapHas €AUHNALA 1

SBOJIIOLIUA




3aKOH r€eHeTUYEeCKOro paBHOBecHs JIK.
Xapnu, B. Baiin6epra. Jlaboparopnas

https://myschool.edu.ru/

JlaGopaTtopHas padora «IIpucnocobneHus
OpPraHU3MOB M UX OTHOCHUTEIIbHAS

8 0.5
pabota «BblsiBlIeHHE U3MEHYUBOCTH Y
oco0eit 0IHOTO BUIa»
https://myschool.edu.ru/
9 DOnemMeHTapHbIe (HaKTOPBI IBOJIIOLIUU
https://myschool.edu.ru/
10 D ekt ocnoBarens. Ipdext OyTHUIOUHOTO
TOPJIBIIIKA
. https://myschool.edu.ru/
1 Murpauuu. M3o0aaumuu nomyssuui:
reorpaduueckasi, OnoJIorudecKas
. . https://myschool.edu.ru/
12 EcTtecTBeHHbIN 0TOOP — HANPaBIISIONIUN
(bakTop IBOJIIOIUU
https://myschool.edu.ru/
13 [TonoBoii oT60p
[Ipucnocob1eHHOCTh OPraHU3MOB Kak https://myschool.edu.ru/
14 pe3yapTaT MUKpOdIBOIIOIUH. JlaboparopHas 0.5
paborta «3yuenue apomMopdo30B 1 '
WMO0AIANITALMM Y PACTEHUH U )KUBOTHBIX)
[Ipumeps! npucnocodIeHu y OpraHu3MOB:
Mopdoioruueckue, Pu3n0IOrHYECKUe
pd b ’ https://myschool.edu.ru/
15 OMOXHMMHUYECKHE, ITOBEICHYECKHE, 0.5




HCJ’ICCOO6p33HOCTB»

BI/II[, €ro KpUTEPUHU U CTPYKTYpA. https://myschool.edu.ru/
16 JlaboparopHas pabota «CpaBHEHHUE BHIOB 0.5
10 MOP(OJIOTHIECKOMY KPUTEPHIO»
https://myschool.edu.ru/
17 CtpykTypa BUaa
https://myschool.edu.ru/
18 BunooOpa3oBanue Kak pe3yinbTar
MHUKPOIBOJTIOIUN
https://myschool.edu.ru/
19 CBs3b MUKPOAIBOJIIOLMH U STTUIEMUOJIOT MU
20 KontponbHas padota: «MHUKpPOIBOTIONHUS U
€e pe3yJIbTaThl»
https://myschool.edu.ru/
)1 Makposontonus. [laneonTonoruueckue
METO/Ibl U3YUYEHUS HBOJIIOLIUU
https://myschool.edu.ru/
2 buoreorpaduyeckue MeToAbl U3yUEHUs
SBOJIIOIINH
DMOPUOIOTUYECKHE U CPABHUTENBHO- https://myschool.edu.ru/
23 MOP(HOIOTHUECKHUE METO Bl U3YUCHHSI
HBOJIIOLIUU
MOoJIeKyISPHO-TEHETHYECKHE, https://myschool.edu.ru/
24 OMOXUMHYECKHE U MATEMATHYECKHUE METOIBI

HN3YUCHUA DBOJIOLNA




https://myschool.edu.ru/
25 OO011re 3aKOHOMEPHOCTH 3BOJTIOIIH
https://myschool.edu.ru/
26 AnanrtuBHas panuanus. HepaBHOMepHOCTH
TEMIIOB 3BOJIIOIUU
7 KoHTtposbHas padota: «MaKpOo3BOIIOLHNS U
€€ pe3yJIbTaTbl»
https://myschool.edu.ru/
73 Hayunbie runoTe3bl mpoOuCXOKICHUS KUZHU
Ha 3emiie
https://myschool.edu.ru/
29 JlonayuyHble npeCTaBIEHUS O 3apOKICHUN
JKU3HU
. https://myschool.edu.ru/
30 OCHOBHBIE Tarbl HEOPTaHUYECKON
SBOJIFOIIAHT
https://myschool.edu.ru/
31 I'unoressl 3apoKaEHUS KUZHU
Ucropus 3emin 1 METOIBI €€ N3yICHHUSI. https://myschool.edu.ru/
0 JlaGopaTtopHas pabora «M3ydeHue n 0.5
OTIMCaHNE UCKOIAeMbIX OCTATKOB JIPEBHUX )
OpPTaHU3MOBY
https://myschool.edu.ru/
33 HauanbHble 3Tanbl OpraHuyecKoi 3BOJIIOIUN




https://myschool.edu.ru/

34 OBOJIOLUS YKAPUOT
OCHOBHBIE 3TaIlbI 3BOJIIOLUU PACTUTEIBHOTO https://myschool.edu.ru/
35 mupa. [Ipaktrueckas padora «/3yuenue 05
0COOEHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX ’
OTZIETIOB»
https://myschool.edu.ru/
36 OCHOBHBIE Tarbl YBOTIOIUN KUBOTHOTO
MHUpa
DBomonus KUBOTHBIX. [IpakTuueckas https://myschool.edu.ru/
37 pabota «3ydueHne ocoOeHHOCTEN CTPOCHUS 0.5
MMO3BOHOYHBIX KUBOTHBIX»
https://myschool.edu.ru/
18 PazButue xxu3HM Ha 3emMIie 10 Ipam U
nepuoiaM
https://myschool.edu.ru/
39 MaccoBbie BEIMUPaHUST — IKOJIOTUYECKUE
KPU3HCHI MIPOILTIOTO
https://myschool.edu.ru/
40 CoBpeMEeHHbIN HKOJIOTUYECKUN KPU3UC, ET0
0COOEHHOCTH
https://myschool.edu.ru/
41 CoBpeMeHHasl CHCTeMa OPTaHNIEeCKOTO
MIPOIILJIOTO
42 OCHOBHbIE CUCTEMATUYECKUE TPYIIIBI https://myschool.edu.ru/

OpraHu3MOB




KonTponbnas pabota: « [Ipoucxoxaenue u

43
pa3BUTHE KU3HU Ha 3eMIIe»
https://myschool.edu.ru/
44 AHTpPOIOJIOTUSI — HayKa O YeJIOBEKE
. https://myschool.edu.ru/
45 PazButHe npeacTaBiaecHU 0 MPOUCXOKICHUN
JeJI0BeKa
Mecto 4enoBeka B CUCTEME OPraHUYECKOro https://myschool.edu.ru/
46 mupa. JlabopatopHas padora «/3yuenue 0.5
0COOEHHOCTEH CTpOEHUS CKelleTa YeJIOBEKa, ’
CBSI3aHHBIX C MPSIMOXOKICHUEM)
https://myschool.edu.ru/
47 JIBrKyIMe CHIIbI aHTPOIIOTEHE3a
https://myschool.edu.ru/
43 CooTHollleHre OMOIOTNUECKUX U
COLIMANLHBIX ()aKTOPOB B AaHTPOTIOTCHE3E
https://myschool.edu.ru/
49 OCHOBHBIE CTa/INM AaHTPOTIOTEHE3a
https://myschool.edu.ru/
50 ITaneorenerrka u majaeoreHOMHKa
https://myschool.edu.ru/
51 DBOJIIOLIHMS COBPEMEHHOT'0O YEJIOBEKA




Yenoseueckue pachl. [IpakTuueckas padora

https://myschool.edu.ru/

52 «3yueHne 3KOIOTHUECKUX aJanTaiuil 0.5
YEJIOBEKa»
53 MexIuCUUILTMHAPHBIE METOIbI https://myschool.edu.ru/
AHTPOIIOJIOTUHU
54 KontponsHas padora: « [Iponcxoxaenne
YEJIOBEKa- aHTPOIIOTCHE3
https://myschool.edu.ru/
55 3apoXkKACHUE U PA3BUTUE IKOJIOTUU
Metos! 5xonoruu. JlJaboparopras pabora https://myschool.edu.ru/
56 «M3yueHne METo0B FKOJIOrMUECKUX 0.5
HCCIICIOBAHMI»
https://myschool.edu.ru/
57 3HaveHHE PKOJOTUUECKUX 3HAHUH IS
YyeJloBeKa
https://myschool.edu.ru/
58 Okonoruyeckue GakTopsl
Aobuotndeckue aktopsl. CBET Kak https://myschool.edu.ru/
59 sKkosiornueckuit pakrop. JlabopatopHas 0.5
pabota «BbIsiBIeHHE PUCTIOCOOTECHUI
OpPraHU3MOB K BIUSHUIO CBETa»
Abuotnueckue pakropsl. Temmneparypa Kak
60 sKoJoruueckuii pakrop. JlabopaTopHas 0.5 https://myschool.edu.ru/

pabota «BblIsiBIeHHE TPUCTIOCOOICHUI
OpPTraHU3MOB K BIMSHHUIO TEMIIEpaTyphbl»




AobuoTtndeckue hakTopbl. BiaxxHOCTH Kak https://myschool.edu.ru/
61 sKoyoruueckuit paxrop. JlaboparopHas 0.5
paboTta «AHATOMHYECKHE OCOOCHHOCTH '
pacTeHHIA U3 Pa3HBIX MECT OOUTAHUS
https://myschool.edu.ru/
62 Cpenpl 0OuTaHUs OPraHU3MOB
https://myschool.edu.ru/
63 buonoruueckue puTMbl
https://myschool.edu.ru/
64 JKuznennbie ¢opMbl OpraHU3MOB
https://myschool.edu.ru/
65 buoTtnueckue haxkTopsl
3HaueHre OMOTUYECKUX B3aUMOIEUCTBUI https://myschool.edu.ru/
66 JUISL CYIIIECTBOBAHMS OPTraHU3MOB B Cpefie
oOuTaHus
67 KonTtponpHas padora: « OpraHusmsl u cpea
obuTaHMUs»
https://myschool.edu.ru/
63 DKONOTUYECKUE XapaKTePUCTUKU
MOMYJISIIIAH
OCHOBHBIE OKA3aTENH TOMYIISIINN: https://myschool.edu.ru/
69 YHUCIIEHHOCTb, IJIOTHOCTb, BO3pacTHas U

M0JIOBasi CTPYKTYpa




OCHOBHBIE ITOKa3aTeIn IOITYJIAIUN

https://myschool.edu

.ru/

70 POKAAEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIUU
https://myschool.edu.ru/
71 Okojorudeckas CTpyKTypa HOIyJIsALNN
https://myschool.edu.ru/
72 JnHamuKa nonyssiiuu U €€ peryisanus
https://myschool.edu.ru/
73 Kpusie pocTa 4nCI€HHOCTH MOIMYIISIUH.
KpuBblie BEDKUBaHUS
Dkosioruyeckas Huma suja. JlaboparopHas https://myschool.edu.ru/
74 pabota «IIpucrnocobiaeHus ceMsH pacTeHHH 0.5
K pacceIeHuIo»
https://myschool.edu.ru/
75 Bun xak cucrema nomyssiuit
. https://myschool.edu.ru/
76 3aKOHOMEPHOCTH TTOBEJCHUS U MUTPALTHIA
JKMBOTHBIX
77 KonTponpHas pabdora: « DKOIOTHS BUIOB U
TIOMYJISIIIA
https://myschool.edu.ru/
78 Coo011ecTBO OpraHu3MoB — OHOIICHO3




https://myschool.edu.ru/
79 DKocHcTeMa KaK OTKPbITask CUCTEMA
https://myschool.edu.ru/
20 KpyroBopoT BeliecTB 1 NOTOK SHEPTUH B
YKOCUCTEME
https://myschool.edu.ru/
81 OCHOBHBIE TOKA3aTEIN YKOCUCTEMBI
https://myschool.edu.ru/
82 DKOJIOTUYECKUE TUPAMUJIbI
https://myschool.edu.ru/
83 M3MeHeHus cooOiecTB — CyKIECCUU
https://myschool.edu.ru/
24 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€p
U peK. DKOCHCTEMBI MOPEH 1 OKEaHOB
https://myschool.edu.ru/
25 [IpupoaHbIe S5KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEIEH, MYCTHIHb
https://myschool.edu.ru/
86 AHTpPONIOT€HHBIE YKOCUCTEMBI
https://myschool.edu.ru/
g7 Ypb6oskocucremsl. [IpakTrueckas pabora 0.5

«M3yuenue u onucanue ypoo3KOCUCTEMBI»




3aKOHOMEpHOCTH (POPMHPOBAHUS OCHOBHBIX https://myschool.edu.ru/
88 B3aMMO/JICCTBUI OPraHU3MOB B
JKOCUCTEMAax
MexaHu3Mbl BO3IEUCTBUSA 3arpsI3HECHUN https://myschool.edu.ru/
29 Pa3HBIX TUTIOB HAa CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, TOMYJIALIMOHHOM U
9KOCUCTEMHOM YPOBHSIX
90 KonTtponpHas padora: « Dkojaorus
€000111eCTB. DKOJIOTMUYECKHE CUCTEMBD»
https://myschool.edu.ru/
91 buocdepa — obmermanerapuas 060109Kka
3emun
https://myschool.edu.ru/
92 VYuenue B. U. Bepnaackoro o 6uocdepe
https://myschool.edu.ru/
93 3aKOHOMEPHOCTH CYIIECTBOBaHMs OHochepbl
https://myschool.edu.ru/
94 KpyroBopots! BeniecTs u
OMOTEOXMMHUYECKUE ITUKITBI
https://myschool.edu.ru/
95 3oHanbHOCTH OHochepsl. OcCHOBHBIE GMOMBI
CyllIn
https://myschool.edu.ru/
96 YcroituuBocTh Onochepsl




KonTtponbnas padora: « buochepa-

97
rI00abHAS IKOCHCTEMAY)
https://myschool.edu.ru/
98 DKOJIOTMYECKUE KPU3HUCHI U UX IPUUUHBI
99 BosneiicTBue uenoseka Ha Guocdepy https://myschool.edu.ru/
. https://myschool.edu.ru/
100 AHTpPONIOT€HHOE BO3/ICHCTBHE HA
PaCTUTEIbHBIN U )KUBOTHBIN MU
https://myschool.edu.ru/
101 Oxpana npupoabl
. https://myschool.edu.ru/
102 OCHOBHBIE TIPUHIIUTIBI YCTOWIHUBOTO
Pa3BUTHS YEJIOBEUECTBA U MIPUPOIBI
PanuoHanbHOe MPUPOIONOIL30BaHHE U https://myschool.edu.ru/
103 COXpaHEeHHEe OMOJIOTHYECKOT0 pa3Ho00pa3us
3emun
104 KonTtponbnas paborta: « Uenosek u
OKPY’KaroIIIasi cpesiar»
) https://myschool.edu.ru/
105 O60611eHne o TeMe «MUKpPOIBOIOLUS U €€
pe3yIbTaThD)
) https://myschool.edu.ru/
106 O6006menue mo Teme «MaKpoIBOTIONHUS U €€

pe3yNbTaThl»




https://myschool.edu.ru/
107 O606menue mo Teme «IIpoucxoxaecHue u |
pa3BUTHE )XKU3HU Ha 3eMIIey
https://myschool.edu.ru/
108 O606menne o Teme «IIpoucxoxaeHue )
YeJI0BEKa — AaHTPOIIOTCHE3)
https://myschool.edu.ru/
109 O0600611eHne o TeMe «IKOJIOTUs — HayKa O |
B3aMMOOTHOIIECHUSX OPTaHU3MOBY
https://myschool.edu.ru/
110 O606mieHne o Teme «OpraHu3Mbl U cpeaa 1
oOuTauus»
https://myschool.edu.ru/
11 O060061IeHNE TT0 TEME «DKOJIOTHUSI BUIOB U |
MIOIYJISILAN
https://myschool.edu.ru/
11 O606mmenue o teme «buochepa — |
riio0ajJbpbHasg DKOCUCTEMA)
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 112 10 7.5







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

e buonorus, 10 knacc/ NaceuHnk B.B., KameHckuit AA., Py6uos A.M. 1 apyrve; nog, pegakumeit NMaceuHnka B.B.,
AKLMOHepHOe 06LwecTBO «M3aaTenbcTBo «lpocBeleHme»

e Buonorus, 11 knacc/ NaceyHunk B.B., KameHckuit AA., Pybuos A.M. u apyrve; nog peaakumei NaceyHunka B.B.,
AKLMOHepHoe obuiecTBo «U3paTenbcTBo «lpocseleHne»

* Buonorua. buonoruyeckune cuctembl u npoueccol, 10 Knacc/ Tepemos A.B., NMeTpocosa P.A.,, O6LWeCTBO C OrpaHNUUYEHHOM
oTBeTcTBeHHOCTbO «MOL, MHEMO3UHA»

* Buonorus. buonorudeckune cuctembl 1 npoueccol, 11 Knace/ Tepemos A.B., MeTpocosa P.A.,, O6LwecTBO € orpaHUUYEHHOM
oTBeTcTBeHHOCTbO «MOL, MHEMO3WHA»

* Buonorua. O6bwas 6uonorus, 10 knacc/ 3axapos B.6., MamonToB C.I', CoHnH H.W., 3axaposa E.T.; nog peaaKumeit 3axaposa
B.B., O6LECTBO C OrpaHNUYEHHON OTBETCTBEHHOCTLIO «APODAY; AKUMoHepHoe obwecTBo «M3aaTenbcTBo «lpocBeweHme»

® buonorua. Obwas 6uonorus, 11 knacc/ 3axapos B.6., MamonToB C.I', CoHnH H.U., 3axaposa E.T.; nog peaaKkumeit 3axaposa
B.B., O6LWEeCTBO C OrpaHNUYEHHON OTBETCTBEHHOCTLIO «APODAY; AKUMoHepHoe 0bwecTBo «M3aaTenbcTBo «lpocBeweHme»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

Mporpamma: Mporpamma no 6ronorumn gns obweobpasoBaTeNbHbIX WKOA (COBOPHUK Buonorus. Paboune nporpammol.
MpeameTHasa AMHUA y4ebHMKOB «/TInHMA Km3Hn». 10— 11 Knaccbl: yueb. nocobue ans obueobpa3osaTe/ibHbIX. OpraHM3aLmit:
6a3oBbIli yposeHb / B. B. MaceuHuk, I. I. lUBeuos, T. M. Epumosa. — M. : MpocsewieHmne

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

1.NabopaTopHblit NpakTMKym Bruonorna 6-11 knacc (yuebHoe a1eKTpOHHOEe n3gaHune), PecnybanKaHCKUIA MynbTUMEANA LEHTP
MockBa. PecnybanKaHCKMIA MynbTUMEAMA LEEHTP

2.9nekTpoHHasa 6ubnunoteka. MpocBeweHre. MynbTumeauniiHoe yyebHoe nocobue M MpoceeweHne MEAUA 3.9na0c-ueHTp
ANCTaHUMOHHOro obpasosaHna WWW. Km. ru /education

4. bonbwasn sHumknoneama Knpunna n Medbogus (anektpoHHoe yyuebHoe nusgaHue)

5. Appeca caittos B UHTepHeTe http://edu.1c.ru www.som.sio.ru eamHas Kosnekums undposbix 06pasoBaTesibHbIX
pecypcos:

http://schoolcollection.edu.ru/. www.bio.1september. ru — Fasera «Buonorua» «Mepsoe ceHTABPAY;

www.nature.ru - Hay4YHble HOBOCTU B1onoruu;

www.herba.msu.ru - 6otaHnyeckuii cepsep MrIY;

WWW.MNr.gOV.Iu - CaifT € rocyAapcTBEHHOW MHPOopMaLmeit MUHUCTEPCTBA NPUPOAHBIX pecypcos PO;
www.nrc.edu.ru/est/r4/ - Buonornueckas KapTmHa mupa.
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