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1.NMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yueOHOMY mpeamety «buonorus» (ganee - OuoyorHs) Ha
YpOBHE cpeaHero odiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DenepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX IOJIOKE€HU (penepanbHOil paboyelt mporpaMMbl BOCTUTAHUSL.

Cornacio mnonoxenusim GI'OC COO mnpoduiibHble yueOHBIE NPEIMETHI,
n3yuyaemble Ha YIJIyOJE€HHOM YpOBHE, SIBJISIIOTCS criocoOoM nuddepeHnunanuu
o0y4eHUsT Ha ypOBHE CpeHEro oOIIero o0pa3oBaHHUs M MPU3BAHBI OOCCIICUUTH
IPEEeMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpeIHUM OOLIUM, CpEeIHUM
npodeccuoHaIbHBIM M BBICIIUM 00pa3oBaHHeM. B To ke BpeMs KaXKIbIi U3 3TUX
y4eOHBIX TPEIMETOB JOJKEH ObITh OPUEHTUPOBAH Ha MPUOPUTETHOE pPEIICHHE
oOpa3oBaTelbHBIX, BOCHHUTATENbHBIX W PAa3BUBAIOLIMX 3a/lay, CBS3aHHBIX C
npodopueHTaleil 00yJarmuxcss 1 CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM
00JlacTU HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OWMOJIOTHUEH, MEIMIIMHOM, KOJIOTHEH,
NICUXOJIOTHUEHN, CHOPTOM HJIM BOSHHBIM JICJIOM.

OO0mas xapakrepucTuka yueOHoro npeamera «buosiorus.
Yray0aeHHbI YPOBEHb)»

[Iporpamma no yuebHomMy npeamety «buonorus» ga€t npeacTaBlieHue o Lelu
U 3a/1auyax u3ydeHus yuyeOHoro npenmera «buonorus» Ha yriyOoa€HHOM YpOBHE,
onpejeNnsieT o00s3arenbHOoe (MHBapUMAHTHOE) TIPEIIMETHOE COJIEp)KaHHUE, €ro
CTPYKTYpUpPOBAaHHME II0 pa3feilaM M TeMaM, paclpeleleHue 10 Kiaccam,
PEKOMEH/yeT MOCJIEeA0BATEIbHOCTh M3Y4YeHHUs y4eOHOro marepuaia ¢ y4ETOM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3PACTHBIX 0COOCHHOCTEH 00ydaronuxcs. B mporpamme 1mo Ouoaoruu peann3oBaH
MPUHIIAI IPEEMCTBEHHOCTH C U3yUYE€HHUEM OMOJIOTHH Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus, Omarogaps 4YeMy MpPOCMATpPHUBAETCS  HANpPaBICHHOCTh  Ha
MOCJIEyIOee pa3BUTHE OWOJIOTMUECKUX 3HAHWM, OPUEHTHPOBAHHBIX Ha
(GopMuUpOBaHHE  €CTECTBEHHO-HAy4YHOTO  MHMPOBO33PEHHS,  HKOJIOTUYECKOTO
MBILUICHUS, IPEACTABICHUH 0 3J0pOBOM 00pa3e KHU3HHU, HA BOCIUTaHNE OEPEKHOTO
OTHOIIICHHSI K OKPY’KaIoel MpUpOoaHOH cpene. B mporpaMmme 1mo OMOIOTHN TaKkKe
MOKa3aHbl BO3MOXHOCTHM YydeOHOro mnpeaMera «buojorus» B peanu3alnuu
tpeboBanuit ®I'OC COO k mIaHUPYEMBIM JIUYHOCTHBIM, METANPEIMETHBIM U
MPEIMETHBIM pe3ybTaTaM 00y4ueHus U B JOPMUPOBAHNHN OCHOBHBIX BHJIOB Y4EOHO-
MIO3HABATEIBHON JIESITEIBHOCTH OOYy4YaroIMXCSd IO OCBOCHHUIO COJIEPKaHMS
OMOJIOrMYECKOTO 00pa30BaHMs HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHus.

VY4eOnpiii npeameTr «bruonorus» Ha ypoBHE CpeaHero o0Imero oopa3oBaHUS
3aBepluaeT ONoNornyeckoe 00pa3oBaHueE B IIKOJIE M OPUEHTHPOBAH HA PACIIUPEHUE
1 yriayOJieHre 3HaHUN 00y4YaroIIuXCcs O dKUBOW MPUPOJIE, OCHOBAX MOJICKYJIAPHOU U



KJIETOYHOUM OMOJ0TUM, SMOPUOTIOTUN U OMOJIOTUU PA3BUTHS, TCHETUKH, CEJICKIUH,
OMOTEXHOJIOTUH, FBOIIOLIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus» Ha YriyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OuoJioru4eckoro  oOpa3oBaHUsi B  By3aX M OpraHM3aludixX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOydYarOIIUMUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKUX Pa3fesioB OMOJOTMU Ha YPOBHE OCHOBHOIO
oOmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUS TOJy4arOT pa3BuThe. Tak,
pacuiupeHbl U yriayOJieHbl OHOJIOTMYECKHWE 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YeJloBeKa, OOIIMX 3aKOHOMEPHOCTSAX >KHU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS MPUKIIAIHOTO U TIOUCKOBOTO
XapakTepa, KOTOPble MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIS MOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, TMOJYYCHHBIMU OOYUYAIOIIUMUCS TPH H3YYCHUU
bu3uKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

CtpykTypa mnporpamMmbl 1o yueOHOMY mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M DBOJIOIMOHHBIA MOAXOABl K M3yYECHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHbIE JJI KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, SBOJIIOIMHA OPraHUYECKOTO MUpa Ha 3emiie,
COXpaHeHUs OUOJIOTrHYecKOro pazHooOpasus miuaHeThl. Tak, B 10 kimacce u3yyarorces
OCHOBBI MOJIEKYJISIDHOW H KJIETOYHOW OHOJOTHUH, SMOPUOJIIOTHH U OHOJIOTHH
pPa3BUTHsI, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTMU U CHUHTETHYECKOM OHOJIOTHUH,
AKTyIM3UPYIOTCSl 3HAHUA OO0ydYarouuxcss 1Mo OOTaHMKE, 300JI0TUH, AHATOMUH,
¢usnonoruu yenoseka. B 11 kiacce u3yyarorcs 3BOJTIONUOHHOE YUY€HUE, OCHOBBI
9KOJIOTUH U YueHHue 0 ouocdepe.

VYyeOubiti mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHUE
0Oy4JaromMMHCS OMOJOTUYECKUX TEOPUH U 3aKOHOB, MJICH, IPUHITUIIOB U MPABUJI,
JIe)KAIKX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOO0OpPa3WH M OCOOCHHOCTAX KICTKH, OPTaHW3Ma, TOIYJISIIHH,
OMOIIeH03a, YKOCUCTEMBI, O BBIIAIOMINXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
MCCJICIOBAHUSX B OMOJIOTHH, IPUKJIAAHBIX aCleKTaxX OMOJornYecKux 3HaHui. s
pa3BUTUA W TOJAJEpKaHUS HMHTepeca OOydarolmuxcsi K OHOJIOTMM Hapsay Cco
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUYECKOTO MaTepuajia B COAEpP>KaHUHM MPOTrpaMMbl
Mo OMOJIOTUH TPEYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBIICHUS U PA3BUTHSI
TOW WJIM MHOU 00J1aCTH OMOJIOTHH, BKJIAJIOM OTE€UECTBEHHBIX U 3aPYOCKHBIX YIEHBIX
B pElIEHNE BaXKHEHIIINX OMOJIOTMUYECKUX U IKOJIOTUYECKUX MPOOIeM.



Heap 1 3agaun n3ydyenust yaeOHoro npeamera « buostorusi. Yriry0J1eHHbIH
YPOBEHb»

Lenp nzyuenus: yueOHoro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE —
OBNAJICHHE OOyYalOIMMMHCA  3HAHUSAMH O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM pa3HOTO paHra M TPUOOpETeHHE YMEHU
MCII0JIb30BaTh 3TH 3HaHUS B (OPMHUPOBAHUU MHTEpECa K ONpeNeaEHHON 0byacTu
npo(ecCUOHaNbHON N1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, Wiu K BBIOOpPY
y4eOHOT0 3aBEeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa3oBaHuUs.

JlocTkeHne 1enM  u3ydeHusi y4deOHoro mpeamera «buomorus» Ha
yrIIyOJIEHHOM YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICIYIONIUX 3a/1ay:

OCBOEHHE OOYYarOIMMUCS CHCTEMBbI OHMOJIOTHYECKHX 3HAHWI: 00 OCHOBHBIX
OMOIOTMUECKUX TEOPHSX, KOHIEMIIUIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IpaBUjiaX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHpPA; O
CTPOCHHH, MHOTO00Opa3Wd U OCOOCHHOCTSAX OHMOJIOTHYECKUX CHUCTeM (KJIEeTKa,
OpraHu3M, MOomyJsius, BUa, OUOreoleHo3, ouocdepa); 0 BELAAIOMINXCA OTKPBITHIX
Y COBPEMCHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaromMXCS C METOJaMU TIO3HAHHS JKUBOW MPHPOJIBI:
UCCIIEJIOBATEIbCKUMU ~ METOJaMH  OHWOJIOTHYECKUX HayK (MOJICKYJSIpHOH W
KJIETOYHOU OMOJIOTHHU, SMOPHUOJIOTHH U OUOJIOTHH PAa3BUTHUS, TEHETUKHU U CEJIEKIIUH,
OMOTEXHOJIOTUM W CHUHTETUYECKON OWOJOTMH, MaleOHTOJOTUH, HKOJOTHH);
METOJIaMH CaMOCTOSITEIbHOTO TPOBEACHUS OHOJOTUYECKUX HCCIIEOBAaHUN B
nabopatopun W B mpuponae (HaOnroAeHHE, HW3MEPEHHE, OKCIEPUMEHT,
MOJICTTUPOBAHHUE);

OBJIaJIcHUE OOYYarOIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBHO  HAaXOJUTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HWH(POPMAIIMIO; TOIH30BaATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTAaHaBJIMBATHh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM ¥ COIMAIbHO-D)KOHOMHUYECKUMU M  HKOJIOTHYECKUMU
npobyieMaMy 4YeJOBEYECTBA; OLEHUBATh IOCIEICTBHUS CBOEH JEATENbHOCTH II0
OTHOILIEHUIO K OKpY)Kalolled NPUPOAHOU cpene, COOCTBEHHOMY 3/I0pPOBBIO U
3JIOPOBBIO  OKPYKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npodunakTuki MHGEKIIMOHHBIX 3a00J€BaHUi, TIpaBuiIa MOBEICHUS B NIPHUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KU3HEICATEIHPHOCTA B YPE3BBIYANHBIX
CUTyallUsiX TMPUPOAHOIO UM TEXHOTEHHOTO XapakTepa; XapaKTepH30BaTh
COBpEMEHHBIC HayYHbIE OTKPBITHS B 00J1aCTH OUOJIOTUY;

pa3BUTHE Y 00YUAIOIMINXCS HHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
IpoIecce 3HAKOMCTBA C BBIIAIOIIUMUCA OTKPBITUSIMH W COBPEMEHHBIMU
UCCIIEIOBAaHUSAMH B OHWOJIOTHH, pEIIaeMbIMH €10 MpoOJIeMaMH, METOAOJIOTHeH
OMOJIOrMYECKOTO MCCIIET0BAHNUS, TPOBEACHHS IKCIIEPUMEHTAIBHBIX UCCIIET0BAHUM,



perieHusi OMOJIOTMYECKUX 3a]lad, MOJAEIUPOBAaHUS OHMOJIOTMYECKUX OOBEKTOB HU
MPOLIECCOB;

BOCHHUTaHUE Y 00y4aroUIMXcsl LIEHHOCTHOTO OTHOIIEHUS K *KUBOW MPUPOJIE B
LEJIOM M K OTJEIbHBIM €€ 00bEKTaM U ABJIEHUSIM; (OPMUPOBAHUE FKOJIOTHUYECKOM,
T€HETUYECKON IPAaMOTHOCTH, OOIIEH KyIbTyphl IOBEJCHUS B IPUPOJIC; MHTETPALIMU
€CTECTBCHHO-HAYyYHbIX 3HAHUM;

npuoOpeTeHne  00y4alolMMUCA ~ KOMIETEHTHOCTH B palMOHAIBHOM
MPUPOAOIIONIB30BAHNH (COOJIIOIEHNE TIPABUII IOBEICHMSI B IPUPO/IE, OXPAHbI BUJIOB,
IKOCHUCTEM, Ouocdepsl), COXpPAaHEHHH COOCTBEHHOTO 370pPOBbsI U 3JI0POBBS
OKpYXXaromux Jojeid  (coOmrogeHuss Mep NOpouiIakTUKU — 3a00JIeBaHUH,
oOecrieyeHue 0€30MacCHOCTU KU3BHENEATEIbHOCTH B YPE3BBIYANHBIX CUTYyalMsX
OPUPOJHOTO U TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUN B TTOBCETHEBHOM JKU3HU;

co3ZaHue  YCJIOBUM  JJIS  OCO3HAHHOTO  BbIOOpa  0OydYaronmuMucH
VHIUBUIYaTbHOU oOpazoBaTeIbpHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocieaymomemMy npodecCuOHATbHOMY CaMOOMpPENENeHUI0, B COOTBETCTBUU C
WHIMBU1yaJIbHBIMUA UHTEPECAMU U TOTPEOHOCTIMH PETHOHA.

MecTto yyeOHOro npeamera «buosorus. Yriay0jaeHHbI YPOBeHb» B y4eOHOM
IJIaHe

OO61iee 4ncI0 YacoB, OTBEJICHHBIX HA M3y4YeHHE OUOJIOTHMHU Ha YrIyOJIeHHOM
YpOBHE cpeliHero odmiero oopaszoBanus, coctarisieT 204 gaca: B 10 kimacce — 102
gaca (3 gaca B Heenmo), B 11 kiracce — 102 gaca (3 yaca B Helelo).



2. COAEPKXAHHUE OBYUYEHUSA YYEBHOI'O HPEIMETA
«BHOJIOTUA. YIJYBJEHHBIA YPOBEHbD»

10 KUIIACC

Conepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU8OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJIOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonmornueckue  Hayku W H3y4yaeMble ~UMH  TPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAIHBIE W TIOMCKOBBIE HAYYHBIE WCCIECAOBAaHUS B
OuoJioruu.

3naueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEJIbCKOM XO3SIMCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Hoptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, V.
I'apen, I'. Mennens, B. Y. Bepnanckui, U. 11. ITaBnos, . 1. Meunukos, H. U.
Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuuel u cxembl: «CBsi3b OMOJOTMM C APYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cUCTEMBbI U UX U3yUYeHHE

XKupble cuctemMbl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IWHCTBO XHMMHUYECKOIO COCTaBa, JAUCKPETHOCTh U LEIOCTHOCTD,
CIOKHOCTh M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bmoreoneHoTHYeckmii), OwochepHuiii. Ilpomeccel, mnpoucxoasnIue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, nzyyaroiine >KxuBble CUCTEMBI HA PA3HBIX YPOBHSIX OPraHU3aIIMH.

N3yuenue xuBbIx cucteM. Metonel Omomornueckod Hayku. HaGmromenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AaMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
He3aBUCMMOW mnepeMeHHOW. IlmanupoBanme oskcnepumenrta. I[locTaHoBka w
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbraToB. [lprumHBl uCKaxeHHs pe3yabTaToOB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u  cxembl: «OCHOBHBIE TPU3HAKU KU3HWUY», «buomornueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
M3y4YE€HUS )KUBOU MPUPOJIBI».

O6opynoBaHue: 1abopaTopHOEe 000pYA0BaAHUE JJIsl TPOBEICHUS HAOIIOACHUH,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYCHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykrypHO-QYHKIIMOHANbHAS eAuHUIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOXKEHHUS COBPEMEHHOM KJIETOYHOMN
TEOPHH.

Mertonbl  MOJEKYJISIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHBIX aTOMOB, IudQepeHIHranIbHoe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

[Toptpetsr: P. I'yk, A. Jleenryk, T. IlIBanu, M. llneitaen, P. Bupxos, K. M.
bap.

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MHUKPOCKOI»,
«Hcropus pa3BUTUS METOAO0B MUKPOCKOIIUW.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IIpakTuyeckass paodora «/3ydeHue MeETOJOB KJIETOYHOM OHMOJIOTHH
(xpomarorpadus, saexrpodopes, auddepeHUANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaAMHUKPOIJIEMEHTHI.
Bona u €€ posib Kak paCTBOpPUTEIIS, peareHTa, y4acTHe B CTPYKTYPUPOBAHUH KIIETKH,
TeIJIoperyysinuu. MuHepalibHbIE BEIIECTBA KIETKU, UX OHoJorndeckas poib. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckue BellecTBa KIETKU. buosormdeckue mnoaumMepsl. benku.
AMUHOKHCTIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Monekysnbl. [lepBuunas
CTpYKTypa Oeika, NEeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauus. CpoiictBa ©OenkoB. Krnaccudukamuss  OeykoB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [UCaXapubl, OJUTOCaXapu/ibl U MOJIUCAXAPUIBI.
O6mmii 1IaH CTpO€HHd W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapodunsHO-rUAPOdoOHBIE cBOMcTBa. Kilaccudukanus Iunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. JJHK n PHK. CtpoeHne HyKIEHHOBBIX KHCIOT.
Hyxneotunsl. Ilpunnun komminementapHoctu. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cniupanbs. Mectonaxoxaenue u ouonornueckue pynknuu J[HK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonornueckue pynkiuu AT®. BoccTaHoBIECHHBIE MEPEHOCUUKHU, UX PYHKIIMHU B
kietke. [pyeue nykneozuompugocpamor (HT®). Cexenuponanue JJHK. Memoowi
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHas Ouoniorusi: OMoxumMuueckue u Onopu3nvecKue MCCie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposanue
CcmMpyKmypuvl U QYHKYuLl 6UOMONEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyeckull CuHme3s OUOMOJIEKYL U UX HeNPUPOOHBIX AHALO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, O.
Conrep, C. [Ipy3unep.

Juarpammel: «Pacnpenenenne XMMUYECKUX JIIEMEHTOB B HEXKUBOM MPUPOAEN,
«PacmpenienieHue XUMHUYECKUX 3JIEMEHTOB B JKMBOU MIPUPOIEH.

Tabmuuer n cxembl: «llepuonnueckas TabnHila XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yrieBonoB», «CTpoeHue MoJieKyl JunuaoBy, «HyKIEeMHOBbIE KHCIOTBI»,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopaTtopHas padora «VccieqoBanre HyKJICMHOBBIX KUCIIOT, BBIICTICHHBIX
U3 KJIETOK Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KJIETOK: DJyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



Crpoenue npokapuoTuyeckon kineTku. Kiaetounas cteHka OakTepuil 1 apXen.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPOPHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crpoenue 1 GyHKIMOHUPOBAHKUE FyKAPUOTHUECKOU KeTKU. [InazmaTtuyeckas
MeMmOpana (razmaniemma). CTpykTypa Iia3MaTudeckol MemOpanbl. TpaHCHopT
BEIIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: naccuBHbINA (AU y3us, o0nerdy€HHas
muddy3us), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIM AKTUBHBIA TPAHCIIOPT).
[Tonynponunaemocts MeMOpanbl. PaboTa HaTpuii-KaaueBOro Hacoca. DHIOIHUTO3:
OUHOLMTO3, (paroruTo3. Dk3ouuTo3. Kierounas crenka. Ctpykrypa U QyHKIHMH
KJIETOYHOM CTEHKH pacTeHHi, rpruOoB.

Hutomma3zma. [uto30me. [lutockener. JIBmxenue muroraasMbel. OpraHouasl
kieTku. OHOMeMOpaHHbIE OPraHOU bl KIETKH: 3HA0I1a3Martnyeckas cetb (I11C),
anmapatr [onbIkH, JIM30COMBI, HMX CTpoeHHe U (QyHKIUU. B3auMocss3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TpPaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. Cunrte3 pacTBOpuUMBIX OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ ankuii (arpanyisspHbIi) SHI0IUIA3MATUYECKUNA PETUKYITYM.
Cekperopnas ¢ynkuus anmnaparta ['onbmxu. Moougukayus 6enrkos 6 annapame
Tonvoorcu. Copmupoexa benkos 6 annapame [ onvoxcu. TpaHCOPT BelIECTB B
KJeTke. Bakyosn pactuTenbHbIX KiIeTOK. Kitetounbiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouozcenes (K.C. Mepesickosckuii,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHIpUN H T1actui. llepBuunsle,
BTOPUYHBIE U CIIOXKHBIE MIACTHIbI (POTOCUHTE3UPYIOLIUX YKAPUOT. XIOPOILIACTHI,
XPOMOIUIACTHI, JEUKOIUIACTHI BBICIIUX PACTECHUM.

HememOpannbie opranonapl kietku CtpoeHne u (yHKIIMH HeMEeMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. Kierodnsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuToriasmel.  LlenTpuons. benku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamur u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06oaouku 6 mumose. Aoephbiil
Mpaucnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



IToptpersr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOU  KiIeTKW», «CTpoeHHMEe  pacTUTeNbHOW  KiIeTku», «CTpoeHwme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OO6opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepUaIbHBIX KIETOK.

JlaboparopHass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHasi paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTEIBHBIX KICTKAX).

IIpakTuyeckas padora «M3yueHnue ABMKCHUS [IUTOIIIA3MBI B PACTUTEIBHBIX
KJIETKaX).

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPIT MU B KJIeTKe

AcCCUMUIATINS ¥ TUCCUMIJIALIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPO(HBIA M TETEpOTPOPHBIA. YYacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHEpreTudeckoe obecrnedeHue KiIeTku: mnpespamenne ATD B
oOMEHHBIX Tporeccax. DepMEHTATHBHBIN XapakTep peakIui KJICTOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPbl M OENKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHBI CHHTE3 OPraHMYECKUX BEHIECTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHmMbl peakyuoHHo2o yenmpa. Poab XJI0pormiacToB B mpoliiecce
doTocunTe3a. CBeToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca. u CAM-munor
gdomocunmesa. llpogykTuBHOCTH hoTOCHMHTE3a. BiusiHue pa3nuyHbIX GakTOpOB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUYCHHE (POTOCHHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIHNE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opranm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOmeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICTUICHUE TITFOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax Ononorndeckoro okucieHus. [uknudyeckue peaknuu. OKHCIUTEIHLHOE
bochopunrpoBanue. Inepaus memoparnnoco epaouerma npomoros. Cunmesz ATD:



paboma npomonuoti AT®-cunmaser. llpeumyinecTBa a’poOHOTO MyTH OOMEHa
BELLECTB Nepesi aHadpOOHbIM. D()PEKTUBHOCTh IHEPIETUYECKOTO OOMEHA.

JdemoHcTpanuun

Iloptpersr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3», «DHEpreTudeckuii oomMen», «buocunres
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJii MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlabopaTopHas pabdora «3ydeHre KaTaquTHUECKON aKTUBHOCTU ()EPMEHTOB
(Ha mpUMepe aMuJIa3bl UK KaTaias3bl)y.

JlabopaTtopHass paGora «/3ydyeHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHuE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneancrBeHHass uHGOPMAUSA M peajM3alusa e€é B KJIeTKe

Peakiiuu mMarpuuHoro cuurte3a. [IpyHIIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO cuHTe3a. Peanusanus HacnenctBeHHoW uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuueckoul xiemke. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OmocunTese Genka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubGocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
IPOKAapUOT U 3YKapHOT. Perynsdnus akTUBHOCTH I'€HOB Yy MNpPOKapHOT. ['mmoresa
onepoHa (®. XKako0, XK. Mano). MonekynsapHnvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekeTounble (OpMBI )KU3HU B 00JIUraTHbIe Tapa3uThl. CTpoeHHEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycusbie 3a6oneBanus 4enoBeka, ’KuBoTHBIX, pactennii. CITN ]I, COVID-19,
COIMAIbHBIE U MEIUIIMHCKUE MTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananus doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX O0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
Ipoepammupyemole hynxkyuu 6eaxkos. Cnocobvt 00cmasKu 1eKapcmsa.



JdemoHcTpanumn

IToptpersr: H. K. Konbuos, /. M. IBanOBCKHIA.

Tabmuipl u cxeMbl: «buocunte3 Oenkay, «['eHernueckuit koa», «Bupycs,
«bakrepuodarn».

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounslii 1uki, ero mnepuoasl W peryisuusa. Wurepdaza um  Mutos.
Oco0eHHOCTH TpOlIecCcOB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnukanus. Ilpunnuner permmkanuu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexannsm perummkauuu JJTHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUIUIOWAHBIA U
rariouAHbld  HaOOpbl  XpoMocoM. ['omonoruunbie xpomocombl. [lonoBbie
XpPOMOCOMBI.

Jlenenue xkieTku — Muto3. CTauu MUTO3a U MMPOUCXOIAIINE B HUX MTPOIIECCHI.
Tunsl Mmuto3a. KapnokuHes U IUTOKMHE3. bUOJIOTHYECKOE 3HAYEHUE MUTO34.

Perynsuus muToTHYecKOro Iukia KieTku. [Iporpammupyemasi KieTodyHas
rubesnp — arnomnTo3.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAsi TeHOMHKA. Mexanusmul
npoaugepayuu, oughpepenyuposku, cmapenus u euderu kKiemox. «lL{ugposas
KemKay» — OuourH@opmamuyeckue Mooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdeMoHCTpamuun

Tabmumel 1 cxembl: «OKU3HEHHBIM MUK KIETKH», «Murtos», «CTtpoeHwue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpernapaThl: «MHUTO3 B KIIeTKax
KOpEUIKa JIyKay.

JlaGopaTopHas padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopuas padora «Habmonenre MuTo3a B KJIETKaX KOHYMKA KOPEITKa
JTyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUAIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

Oc00EHHOCTH CTPOCHUS U KU3HEACSITEIIbHOCTH OJTHOKJIETOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOYHBIC TPUOBI, OJHOKICTOYHBIE BOJOPOCIH, IPYTHE
npoTtucThl. KonoHHaNbHbIE OPTaHU3MBI.



B3aumocBa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, Opra"sl H
cucTeMbl opranoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

Tkanu pacteHuil. TUNBI paCTUTENBHBIX TKAHEH: 00pa3oBaTelibHas, TOKPOBHAS,
MpPOBOJALIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTpOeHUs, (QDYHKUHA H
PACIIOJIOKEHHS TKAaHEW B OpraHax pacTEeHUM.

TkaHu XUBOTHBIX U YEJIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COEJIMHUTENbHAS, MbIlIeYHasi, HepBHas. OCOOEHHOCTH CTPOEHUS, (QPYHKIUN WU
PACIIOIOKEHHS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE M T'€HEpaTHUBHbIE OpraHbl pacTteHui. OprasHbl U
CUCTEMBI OPTraHOB KUBOTHBIX U 4esoBeKa. DyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranusmoB. Kapkac pacrenmii. CKeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX )KMBOTHBIX. Hapy X HbI! U1 BHYTpeHHUM CKeyneT. CTPOEHUE U TUIIbI
COCJIMHEHUS KOCTEM.

JIBukeHne  opraHu3mMoB.  [I[BJKEHME  OJHOKJIETOYHBIX  OpPraHU3MOB:
amM&0OoMIHOE, JKTYTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PAaCTEHMIA:
TPONM3Mbl M HACTUU. J[BMKEHHWE MHOTOKJIETOYHBIX JYHBOTHBIX W YEJIOBEKa:
MblIleyHas cuctema. Peduiekc. CkeneTHbie MBI U UX padoTa.

[Tutanune oprann3mMoB. [lornonieHre BoAbL, yrIEKUCIOro ra3a i MUHEpaIbHbIX
BEIIECTB  pacTeHussMHU.  [lutaHue  KMBOTHBIX.  BHyTpumosoctHoe u
BHYTPUKJIIETOYHOE muuIeBapeHne. [IuTaHue IMO3BOHOYHBIX >KMUBOTHBIX. OTIENbI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB Uepe3 NOBEPXHOCTh KIIETKU. KokHOe npixaHue. /[pIxaTeiapHas MOBEPXHOCTD.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHHE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YejJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MIeKkonuTaromux. Perymnsmus npixanus. J{prxarenbHbie 00bEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnoptr BemecTB y KUBOTHBIX. KpoBeHOocHas cucremMa M €€ OpraHsbl.
KpoBeHocHast cucTeMa ITO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl U KpoBb. Kpyru KpoBooOpalieHus. OBOJIOLUOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBI MIO3BOHOYHBIX JKMBOTHBIX. Pabora
cepaua u €€ peryismus.

Brinenenue y oprann3moB. Beiaenenue y pacteHuid. BoiiesnieHue y :)KuBOTHBIX.
CokparutenbHbie Bakyonu. Opranbl BbiaeneHus. POunbTpanus, cekpeuus u
oOpaTHOe BcachblBaHME KaK MEXaHU3Mbl pabOThl OpraHoB BbiAeneHus. CBA3b
MOJIOCTH Tejla C KPOBEHOCHOW W BBLACIWTEIBHOM cuUcTeMamu. Beinenenue y



MMO3BOHOYHBIX >KMUBOTHBIX W uenoBeka. [louku. CTpoeHue u (pyHKIIMOHUpOBAHUE
He(pona. OOpazoBaHHE MOYM Yy YEJIOBEKA.

3amuTa y OpraHu3moB. 3allUTa y OJHOKJIETOYHBIX OpPraHu3moB. CIOpBI
OakTepuil U IUCTHI MPOCTEUIINX. 3alIUTa Y MHOTOKJIETOYHBIX pacTeHuil. KyTtukyna.
CpencTBa macCUBHOM M XMMHUYECKOU 3aIIUThI. OUTOHIIHIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIC.
3ammura opraHu3Ma ot OosesHeil. IMmyHHas cuctema yesnoBeka. KieTouHslili u
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creunduuecKkuii
UMMYHUTET. Teopusi KiIoHaJbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B pPa3BUTHUN CUCTEMHBIX 3a00JICBaHUI.

Paznpaxxumocte ©  perymsinuyds |y OpraHu3MoB. PazapaxumMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3ipa’)kuMOCTh U peryJisiiys y pacTCHUM.
PocTtoBbie BelllecTBa U MX 3HAUYCHUE.

HepBHas cucrema u pediekropHas peryisinus y S>KHBOTHbIX. HepBHas
cuctema U €€ OT/IeJIbl. DBOJIIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOU CUCTEMBI Y
XKUBOTHBIX. OTIEIbl TOJOBHOTO MO3ra IO3BOHOYHBIX KHUBOTHBIX. Peduexc u
pednexkTopHas nyra. be3yciioBHbIC U YCIOBHBIE PEIICKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKeie3bl 3HIOKPUHHOW CUCTEMBI U KX TOPMOHBIL. J[eiicTBrE TOPMOHOB. B3anMoCBA3b
HEPBHOW U SHAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cucteMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bojopociiny, «baktepun», «lIpocteiimue», «Opranbl IBETKOBBIX PACTEHUII»,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKOMbIX», «Tkanu pacteHuit», «KopHeBble cuctembl», «CTpoeHHE CTEOIN»,
«CTpoeHHe JHUCTOBOM IIACTUHKW», «TKaHU KUBOTHBIX», «CKEIeT 4eloBeKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpIxarenbpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11eyHas CHUCTEMA,
«BbigenurenbHas cUcTeMa», «IJHJIOKpPUHHAs cuctema», «CTpOEHHE MBI,
«IMMyHUTETY, «KHUI1e4Honoa0CTHRIEY, «Cxema  THATaHUS  PaCTECHHIN»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOEHHE THUJIPBDY,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepBsa», «HepBHas
cucreMa poeio», «HepBHas cucrema gnsarymku», «HepBHas  cucrema
npecMbikatomuxcsi»,  «HepBHas  cucrema  ntuny, «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHMW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJUICKIIUU



HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUIEKIIMM O€CHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
0o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmasa u OeJIKOB MoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB 10 M3MEPEHUIO KUZHEHHOW EMKOCTH JIETKMX, MEXaHU3Ma
JIIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTEHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEei KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHue opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoKeHHe M pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOUYas BEreTaTUBHOE) U
nojsioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHUE,  CIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. [lonoBbie KIETKW, WM rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocom B Menose. KpoccuHrosep. buoaornyeckui CMbICi
M€No3a W TOJOBOrO mporecca. Meno3 U ero MeCTO B KH3HEHHOM IIMKIIE
OpraHu3MOB.

[IpenzapoasimieBoe pa3Butue. ['amerorenes y kUBOTHbBIX. [10JI0BBIE Kene3bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. CHOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21aA8HbIX NPOOIEM IMOPUOOSUMN.
Konyenyusi mopgoecenos u modenu mopgoeeneza. Cramgum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenme. Tumbl  apoOieHwus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOoJIbILIEBbIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCAd 3apojblllia (dMOpUOHANbHAA HHAYKIHUA).
3aknagka TIUIaHA CTPOCHHUS KUBOTHOTO Kak Pe3ylbTaT HUEpapXUUECKUX
B3aMMOJICUCTBUI T'e€HOB. BrnusHue Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTomOpuoHanbubli mepuon. Ilpsimoe u
HempsiMmoe  pa3BuTue. PaszButne ¢ wmetamopdo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX UBOTHBIX. bHoOrMueckoe 3HaYE€HHE MPSIMOTO U HENPSIMOTO
pa3BUTHUA, UX PACHPOCTPAHEHUE B MpUpoie. Tumbl pocTa >KUBOTHBIX. DakTOpbI
PEryJsiliM POCTa KUBOTHBIX U yeroBeka. CTaluu MOCTIMOPUOHAIIBHOTO Pa3BUTHS



y ’KMBOTHBIX U 4esoBeka. [leproabl oHTorenesa yenoBeka. CTapeHne u CMEpTh Kak
OMOJOrnYeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
AKU3HEHHOM IHKJIe pacTeHuil. OOpa3oBaHue CIIOP B Ipoiiecce Meio3a. ['ameTorenes
y pactenuid. OmI0A0TBOPEHNUE U PA3BUTUE PACTUTEIBHBIX OPraHU3MOB. J[BOMHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHUE U Pa3BUTHE CEMECHHU.

MexaHu3Mbl pEeTyJslMA OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. llneman.

Tabmumpl 1 cxeMbl: «BereratuBHOoe pa3MHOXeHUe», «Turbel 6ecroyioro
pa3MHOXKEHUSD», «Pa3MHOXEHUE XJIaMHUIAOMOHaAb», «Pa3zMHOXEHHE 3BIJIEHBI»,
«Pa3MHOXeHne TUaApbD, «Meho3y, «XpoMocoMbl», «I'ametorenes», «CtpoeHue
SUIEKJIETK U crepMmaTo3ousiay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsiMoe u
HEMpsMOe pa3BuUTue», «Pa3BuTHe Malckoro xyka», «Pa3BuUTHE capaHumny,
«PazButne NATYHIKA», «J[BOHHOE OIJIOAOTBOPEHUE Y IIBETKOBBIX PACTCHUN,
«CTpoeHHe CeMSH OJHOJOJBHBIX U JIBYJOJbHBIX pACTEHUI», «KW3HEHHBIN UK
MOPCKOM KanmycTb», <« KHU3HEHHBIN LUK MXa», <« KU3HEHHBIN UK MATOPOTHUKAY,
«OKW3HEHHBIN THUKIT COCHBDY.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
CIIEpMAaTO30M10B, MOJENb « LMK pa3BUTHS JIATYLIKID.

JlabopaTopHasi padora «/3yueHue cTpoeHUs MOJNOBBIX KJIETOK Ha TOTOBBIX
MHUKpPOIIPENapaTax».

IIpakTnueckass padora «BbIABIEHHME NPU3HAKOB CXOJCTBA 3apPOABIIIEH
IIO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopHass pabGora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUSI BBICIIMX
pacTeHUN».

Tema 11. I'eHeTHka — HayKa 0 HAaCJEACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHu3MoB

HcTopus cTaHOBICHUS U PA3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib OT€UECTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETHUKH.
Pa6oter H. K. Konsiosa, H. M. BaBunosa, A. H. benoszepckoro, I'. /1. Kapnedenko,
10. A. ®dunmmmaenko, H. B. Tumodeena-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHBI, AJbTCPHATUBHBIE NPU3HAKH, JOMHUHAHTHBIA W PELECCHUBHBIN
MpHU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTASI JIMHUS, TUOPHUIBI, TCHOTHUII, (DEHOTHTI.
OCHOBHBIE ~ METOABI ~ TE€HETUKH: THUOPUAOJIOTHYCCKUN,  ITUTOJIOTHUECKHH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHcTpanumn



Iloptpersr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsros, H. N.
Basuiios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuipl u cxeMbl: «MeToabl TeHETUKN Y, «CXEMbI CKpELUBAHUS.

JlabopaTtopHas pabora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
HCCIIEIOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIAEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnens — 3aKoH
eAMHO00pa3us rudpuI0B nepBoro nokosieHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKkOH MeHaens — 3aKOH pacUIeIUIeHUsT NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPUIHOTO CKpeluBaHus. ['unoresa 4ucToTsl ramer.

AHanu3upyroniee ckpemuBaHue. [IpomMexyTOUHbBIN XapakTep HaciaedOBaHUs.
Pacuiernienre npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HacJel0BaHus Mpu3HakoB. L{utonoruyeckne 0CHOBBI AUTUOPUIHOTO CKPEITUBAHUS.

CuemnienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CueniieHHoe
HACJIEJOBAaHUE T€HOB, HAPYIIEHUE CUEIJICHHUS MEXIy TeHamMu. XpOMOCOMHas
TEOpPHs HACTEICTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBI MEXaHHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIii M TreTeporaMeTHbId 1os. ['eHeTmyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

I'enorun kak uenoctHas cucrema. [nerorponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM auienu3M. B3anMonencTBUE HeEaUIeNIbHBIX TI'€HOB.
Kommniementaprocts. Onuctas. [lonumepusi.

['eHeTHUECKHI KOHTPOJIb PA3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, & TAKIKE
(U3MOTOTHYECKUX  TPOLIECCOB, TOBEACHUS ¥  KOTHUTHBHBIX  (DYHKIIHIA.
['eHeTnueckre MeXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3SIMH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['eHEeTHYeCKHue acmeKThl KOHTPOIS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPraHNU3MOB.

JdemoHcTpanumn

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

Tabnuter 1 cxembl: «llepBriii 1 BTOpoil 3akoHbl Menpens», «Tpetuit 3aKoH
Meunnens», «AHanu3upyollee CcKpeluBaHue», «HemnomHoe aoMUHUpOBaHUEY,
«CueryeHHoe HacjledoBaHWE NPU3HAKOB Yy JApo3oduibly, «['eHeTnka momay,
«Kapuotunm  denomeka», «Kapuotun apozoduiby, «Kapuotum —nOTHIBY,
«MHOXeCTBEHHbBIN aaenu3M», «B3auMoaeicTBUE T€HOBY.

ObopynoBaHue: MoAenb s JEMOHCTPAllMd 3aKOHOB €IUHO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIb s
JEMOHCTpPAlMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS IPU3HAKOB, MOJAEIb A



JEMOHCTPAllMd CLEIUIEHHOTO HACJIEAOBAaHUS MPU3HAKOB, CBETOBOM MHUKPOCKOII,
MHUKporpenapart: «J[po3oduiar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIUBAaHUS Y APO30(PUITB».

IIpakTnueckas  padora  «M3yueHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBIY.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopmupoBaHUU (EHOTHIIA.
N3MenunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHass U3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
MoAn(pUKAITMOHHON M3MEeHUMBOCTH. HopMma peaknuum npusHaka. BapuarnmoHHbIN
psan u BapuanmonHas kpuBasi (B. Moranncen). CpoiicTBa MoaudUKaIIMOHHON
M3MEHYHUBOCTH.

I'enoTunuueckas N3MeHUYMBOCTh. CBOMCTBA TE€HOTHITMYECKOM M3MEHUYHMBOCTH.
Buipl reHOTUTIMYECKOM N3MEHUUBOCTH: KOMOMHATHUBHASI, MyTAaIl[MOHHAS.

KomOuHaTuBHasT W3MEHYMBOCTh. MeH03 H MOJOBOW TPOILIECC — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTH. POJIb KOMOMHATHBHOM M3MEHUYMBOCTH B CO3JaHUHU
T€HETUYECKOr0 pa3Ho0Opa3us B Mmpejiesiax 0JJHOrO BU/A.

MyTanoHHasT W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYLUUPOBAHHBIE MYyTaluu. SaepHble U
nuToryiasMaTuyeckue mytanuu. CoMaTHYeCcKHWe M TOJOBble MyTanuu. [IpuynHb
BO3HUKHOBECHUsS MyTauui. MyTareHbl HW WX BJIMSIHAE€ HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnenctBeHHo m3MeHuyuBoctu (H.M. BaBwior). BHesaepHas HM3MEHUYMBOCTb U
HACJICJICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSEHEMUYECKUX (HaKkmopos 8
HACe008aAHUU U UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. N. BaBuiios.

Tabmumer w cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukarmoHHas
U3MEHYHUBOCTHY, «KombOuHaTuBHas U3MEHYHUBOCTDY, «Meiio3»,
«OmnomoTBopeHuey, «I eHeTnueckne 3a00JeBaHUS YeIOBeKay, «BUIbI MyTauiiy.

OGopynoBaHue: XKHBbIE M TepOapHbIE SK3EMIUIIPhl KOMHATHBIX PACTCHUH,
pucyHk# (potorpadun) )KUBOTHBIX C PA3IUYHBIMU BUIAMH U3MCHUYHBOCTH.

JlabGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAIIMOHHOW HW3MEHYMBOCTH. IlOCTpoeHHME BapHallMOHHOTO psja H
BAPHALMOHHOW KPUBOM».



IIpakTnueckas padora «Mytamuu y aApo3opuiasl (HA TOTOBBIX
MUKpOIpenapaTax)».

Tema 14. I'eneTuka 4esioBeka

Kapuorun denoeka. MexayHapoaHass mporpamMma HUCCIEIOBAHUS T€HOMA
yejaoBeKa.  MeToapl  UM3YYEHHMs] TEHETMKH  YEJOBEKa: T'€HEAIOTMYECKUU,
OJIU3HCIOBEIH, LIUTOT€HETUYECKUM, MOMYJIALMOHHO-CTATUCTUYECKHH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemMeHHOE ONpEAECICHNE TE€HOTHIIA:
MOJTHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUIMUPOBAHHUE, B TOM YHCJIE C MOMOIIBIO
[T11P-ananu3a. HacneacTBeHHble 3a00ieBaHus YeoBeKa. [ eHHbIE M1 XpOMOCOMHBIE
Oosie3HU dYeynoBeka. bolie3HW ¢ HACIEACTBEHHON MPEapacioyiOKEHHOCTHIO.
3HaYeHUEe MEIUIMHCKON T'€HETUKU B MPEAOTBPAIICHUU U JICUCHUU TE€HETUYECKUX
3a007eBaHUil YesioBeka. MeauKo-reHeTUuecKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HEeTUYECKOro rpy3a». DTUYECKUE acClEKThl MCCICJOBAHUN B
o0JlacTu peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckne ¢akTOpbl TOBBIIICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bU3UYECKOMY M XUMHUYECKOMY 3arpsi3HEHUIO OKpYIKarolie cpenbl. ['eHeTnueckas
PEAPACIIONONKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.

JdemoHcTpanumn

Tabnuuel u cxembl: «Kapuotun uenoBeka», «MeToabl U3ydeHUs TE€HETUKU
yesioBekay, «I eHeTnyeckue 3a001eBaHUs YETOBEKaY.

IIpakTnueckas padora «CocTaBlIieHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Centekuusi OpraHusMoB

JlomecTuKamus 1 celieKIus. 3apoxKIECHUE CENEKIUN U TOMECTUKALINY. Y YEeHUE
H. . BaBunoBa o lleHTpax NPOHMCXOXKICHHS M MHOTroo0Opasusi KyJIbTYPHBIX
pacteHuii. Posb cenekiuu B CO3JaHUM COPTOB PACTEHUI U TTOPOJ1 ’KUBOTHBIX. CopT,
nopoJa, ITaMM. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B HACIIEICTBEHHON N3MEHYUBOCTH
H. W. BaBunona, ero 3naueHue Jjisl CEISKIIMOHHOW PabOTHI.

Meronpl ceneKnuoHHOM paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
WHAUBUIYaJIbHBIN. DTarbl KOMOWHAIIMOHHOMN CCJICKIIUU. UcnwiTanne
npousBoauTeNied 1o MmMOTOMCTBY. OTOOp MO TEHOTUIy C TIOMONIBIO OIEHKH
¢dbeHoTHIa MOTOMCTBA ¥ OTOOP O TEHOTUITY ¢ romoIbio aHanmmza J{HK.

HckyccTBEHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHOW  paboOThI.
PannannoOHHBIN M XUMUYECKUA MYTareHe3 Kak MCTOYHHUK MYTalUi y KyJIbTYPHBIX
dopm opranusmoB. lcmonb30BaHHE TEHOMHOTO PEJAKTUPOBAHUS W METOJOB
pekomOuHanTHbIX JJHK a1st monmydyeHust ncxoaHoro matepuana sl CEIeKIHH.

[Tonyuenue MTOJIUILIONIOB. BnayTtpuBnnoBas TUOpUIN3ATIHSL.
brnuskopoacTBeHHOE — CKpemmMBaHWe, ~WiIM  WHOpumuHT.  HepoacTBeHHOE
CKpelllMBaHue, Wik ayropuauHr. 'erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
retepo3uca B cenexkuuu. OtnanénHas rulOpuausanus. [Ipeononenue Oecruionus



MEXBUJOBBIX THOPUIOB. JJOCTHXKEHUS CENEKIMU PACTEHUI U )KUBOTHBIX. «3enénas
DPeBONIOYUALY.

CoxpaHeHne U N3y4eHUE FTeHETHYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JTUKUX POJIUYEH NIl CO3JaHUsl HOBBIX COPTOB M THOPUJIOB CEIBCKOXO3IMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u ynpagienue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICAOBIX  JHCUBOMHBIX 8 YENAX  VIYYUleHUs.
Cyuecmeyomux U co30auusi HO8bIX NOpPOO, JTUHUL U KPOCCO8, 8 MOM HYUCIe C
NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe008AHULL, nepedosblx uoell u
NepCneKmueHbIX MexHOoA02UL.

JdemMoHcTpanumn

IToptpersi: H. W. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. IL
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabmuibl v cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00pa3usl KyJIbTyPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSNOB B HACJIEACTBEHHOM M3MEHUYUBOCTH,
«Metoapbl cenekuun», «OTnanéunas rudpuauzanus», «MyrareHesy.

JlabopaTopHas padora «/3yyeHue copToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JIOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIMU PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikekypcusi «OCHOBHBIE METOJBl MU JOCTHXKEHHUS CEJIEKUUMHU PACTEHUN U
KUBOTHBIX (Ha CEJICKLIOHHYIO CTaHIIUIO, IIJIEMEHHYIO bepmy,
COPTOMCTIBITATEIbHBIM YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JaOOpPaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAsA OMOJI0TUsA

OOBEKThI, HCHOJIB3YyEeMblEe B OMOTEXHOJOTHH, — KIJIETOYHbIE W TKAHEBBIC
KYJIbTYPBI, MHKPOOPTaHU3MBI, 170, XapaKTEPUCTHUKA. TpaguunonHas
OMOTEXHONOTHA:  XJICOOMEeUeHne, TMONyYeHHUE KHUCIOMOJOYHBIX TMPOIYKTOB,
BuHONenne. Mukpobuonornueckuii cuHTe3. OOBEKTHl MHKPOOHOIOTHYECKHUX
TexHojorui. [IponsBoacTBO Oenka, aMUHOKHUCIOT U BUTAMHUHOB.

Co3nanue TEXHOJOTHl U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS T€EHOMOB C LIEJIbIO MOJYYEHUSI OPraHU3MOB M MX KOMIIOHEHTOB,
coJieprKalliX He BCTPEYAIOIIUECs B IPUPOJIe OMOCHHTETUYECKUE TYTH.

Knerounass unxenepuss. Meroapl KyJIbTypbl KJIETOK U TKaHEW PacTCHUM H
KUBOTHBIX. Kpuobanku. ComaTtudeckass ruOpuaM3anusi ¢ COMATHYECKHM
smOpuorere3. lcnonp30BaHWe TarIOWJAOB B CENEKIMU pacTeHuid. [lonyuenue
MOHOKNIOHAbHBIX anmumen. HMcnonavzoeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PEeKOHCTpYKIUs
SAMUEKJIETOK U KIOHUPOBAaHHUE >KUBOTHBIX. METOJl TpaHCIUIAHTALUH SIAEP KIIETOK.



Texnonozuu 0300po6aeHUA, KYTbIMUBUPOBAHUS U MUKDPOKIOHATLHOO0 PAZMHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass MU TIeHHas WHXeHepusa. VICKyCCTBEHHBI CUHTE3 I€Ha U
koHCcTpyupoBanue pekoMOMHaHTHEIX JIHK. Cozdanue mpanceennvix opeanusmos.
JIOCTH>KEHUS U TEPCIIEKTUBBI XPOMOCOMHOM M TEHHOW MHKEHEPUU. DKOJIOTUUECKUE
U ATUYECKHE MPoOJIeMbl TEeHHOW MHKEHEPHU.

Menuuunckue OuotexHonoruu. [loctrenoMuas uudposas meaununa. [1LP-
JIUArHOCTUKAa. MeTaboJIOMHBIM aHanu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoma
YesjoBeKa I OLEHKH COCTOSIHHMS €ro 310poBbs. Vcmosib30BaHHE CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepust [ pa3pabOTKU
(yHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUH, CO3AaHUS KOMIUIEKCHBIX
TKaHEeW COYeTaHHUEeM TEXHOJOTHMH TPEXMEPHOro OMONMpPUHTHUHTA U cKaddoyauHra
JUIS peLIeHUs 3a7a4 EPCOHAIIN3UPOBAHHON MEIULIVHBI.

CoznlaHre BEKTOPHBIX BaKIMH C IEJbl0 OOecredeHuss KOMOWHUPOBAHHOU
3amuThl OT Bo3OyauTeneid OPBU, ycraHoBieHHEe MOJIEKYJISPHBIX MEXaHHU3MOB
¢ynkumonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00J1eBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabauup! u cxemsl: «/crnonb3oBaHNE MUKPOOPTaHW3MOB B IPOMBILIUIEHHOM
IIPOU3BOACTBEY, «KileTouHas HHKEeHEepUs», «I €HHass HHXKEHEPUI».

JlaboparopHas padota «l3ydyeHne o0BbEKTOB OMOTEXHOIOTUI.

IIpakTnyeckas padora «lloaydeHre MOIOYHOKHUCIIBIX IPOLYKTOB.

IKckypeusi «bUOTEXHONOrMs — BaKHEWINAs MPOU3BOAUTENIBHASL CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO )».

11 KJIACC

Tema 1. 3apoxknenne W pa3BUTHE 3BOJIOIHMOHHBIX IPEICTABJICHHMH B
Oonosioruu

OpomonmonHas Teopuss Y. JlapBuna. IlpeanochbUik BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U HayuyHas AesaresnbHocTh Y. JlapBuHa.

JIBr>KyIue cuibl 3BoJironuu BU10B no Y. J[apBuHy (BbICOKasi HHTEHCUBHOCTD
pPa3MHOXEHHUS OpPraHU3MOB, HACJIEJICTBEHHAas HM3MEHUYMBOCTh, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunaTeTHueckor Teopun odBomommu (CT3). Heitrpanshas
Tteopuss HBomroruu. CoBpeMeHHass JBOJIONHMOHHAS  Ouosorus. 3HAYCHHE
ABOJIIOLIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

[Toptpetsr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 2. XK. Cenr-Unep, K.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. U. [lImaneraysen, x. Xonnenn, . K.
benses.



Tabmuupe! u cxemsl: «Cuctema xuBoi npupoasl (1o K. Jlunuero)», «Jlectauna
KUBBIX cymecTB (o Jlamapky)», «Mexanusm (GpopMupoBaHUs NPUCTIOCOOTECHHUN Y
pacTeHuil 1 *kuBOTHBIX (10 Jlamapky)», «Kaprta-cxema mapiipyra myremectBus Y.
Hapsunay, «Haxoaxku Y. [apBuna», «®Dopmbl OOpbObI 3a CYIIECTBOBAaHUEY,
«Iloponbl romy6ei», «MHoroodpasue KyIbTypHbIX (opM KanmycTsl», «Ilopossl
JOMAIlIHUX >KUBOTHBIX», «CxeMa oOpa3zoBaHus HOBbIX BUAOB (1o Y. [lapBuny)»,
«CxemMa COOTHOILIEHMS MABWKYIIMX CHJ JBOMIOUAN», «OCHOBHBIE ITOJIOXKEHHUS
CUHTETUYECKON TEOPUH IBOJIOLIUN.

Tema 2. MUKPO3BOJIIOLMA U €€ Pe3yJIbTATHI

[lonynsuust Kak sneMeHTapHas eAuHuLa 3BOOUUA. COBPEMEHHBIE METOBI
OLICHKM TE€HETUYECKOTO pa3HooOpa3usi M CTPYKTyphl mnonyisiuuid. M3Menenue
reHopoHJa TOMYJSIIMU KaK 3JEMEHTapHOE »SBOJIIOIMOHHOE sIBJIEHHWE. 3aKOH
reHeTuueckoro paBHoBecus [x. Xapnau, B. BaitnOepra.

OnemeHTapHble (aKTOpbl (ABUXKYILIKME CHUJIbI) HBOJIONUH. MyTalmOHHBIN
npouecc. KomOuHaTuBHasT u3MeHYMBOCTh. [lpeiid TreHOB — chyuaiiHble
HEHAIPABJICHHbIE U3MEHEHMSI YACTOT ajuiesiel B MOMysusax. DPGeKT OCHOBATENS.
Apdexm 6ymuinounozo eopnviwka. CHudCeHUe 2eHemuyecKo2o pasHooopasus:
npuuunsl u creocmeus. llposenenue sgpgpexma opetigha eeHo6 8 HOILUIUX U MATBIX

NONYNAYUSX. Murpanumu. N3onsuus TTOITYJISIIIAM: reorpadudeckast
(mpocTpaHcTBeHHas ), Ouosoruueckas (pernpoayKTuBHas).
EcrectBennsiit otbop — HampaBisomuid (akTtop 3BoJIOIUUA. DOpMEI

€CTECTBEHHOTO  OTOOpa:  ABWXKYIIWNA, CTaOWIM3UPYIOIIUN,  pa3pbIBAIOIINMA
(nm3pynTuBHbIi). [lomoBoit oTOOp. BO3HMKHOBEHHE W SBONIONUS COLUAIBLHOTO
MOBE/ICHUSI )KUBOTHBIX.

[IpucnocoONIEeHHOCTh  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
BoznukHoBeHne npucnocoOaeHuit y opranu3MoB. ApoMoph03bl U UANO0A AN TAIIUH.
[Tpumeps! npucioco0IeHNH Y OPraHU3MOB: MOP¢oIOrHYecKre, PU3N0IOrHIeCKUe,
Oonoxumudeckue, TmoBeaeHUeCKHe. OTHOCHUTEIBHOCTh  MPHUCIOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTar
MUKpPOIBOMIONMHU. M3omsmust — kimtoueBor (dakTop BumoobOpazoBanus. Ilytu u
CIIOCOOBI BHJI000pa30BaHUS: ajIonaTpu4YecKoe (reorpaduyeckoe),
CUMITAaTPUYECKOE (3KOTOTHYECKOE), «MTHOBEHHOE» (monumIONaAU3AIHS,
rubpuauzanus). JJmuTeTsHOCTh BOIIOIMOHHBIX MPOIIECCOB.

MexaHu3mbl GOpMUPOBaHUS OUOJIOTHUUECKOTO Pa3HOOOpa3usl.

Ponb 3BOMIOLIMOHHON OMOJIOTUU B pa3pabOTKe HAYYHBIX METOJIOB COXPAHEHUS
O6uopazHooOpasusi. MUKPOIBONIONKS W KOIBOJNIOIUS MMApPa3uTOB W UX XO35CB.
Mexanu3mbl GOpMUPOBAHUST YCTOMYMBOCTH K aHTUOMOTUKAM U CITOCOOBI OOpHOBI €
HEH.



JdemoHcTpanumn

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

Tabmuupl m cxeMmbl: «MyTalMoOHHass W3MeHUYMBOCTHY, «llomyndauuronHas
CTPYKTypa BHIa», «CxeMa MposBIeHUs 3akoHa Xapau—BaitnOepray, «/[Bmwxymiue
CWJIBl HBOJIIOLUUY, «DKOJIOTMYECKass M30JSALUs MONYJSALUA CeBaHCKOM (openny,
«["eorpadumyeckas N30ISLMS TUCTBEHHULIBI CHOMPCKON U TUCTBEHHULIBI JJAyPCKON»,
«lTonmynsaMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB M XKepPTB», «Cxema NeUcTBUs
€CTECTBEHHOT0 0TO0pa», «@opMbI 60pHOBI 32 CcylllecTBOBaHUEY, « MHyCTprUaTbHBbIHI
MenaHu3m»,  «oKuBble — HckomaeMble»,  «[IOKpOBHUTENBCTBEHHAss  OKpacka
KUBOTHBIX», «[Ipenynpexnaronias OKpacka JKHUBOTHBIX», «DHU3MOIOTNYECKUE
agantaiuny, «lIpucnocoOleHHOCT, OpraHu3mMoB U €€ OTHOCUTEIbHOCTDHY,
«Kpurepuu Buna», «Buapsl-nBoiHukn», «CTpyKTypa Buaa B Npupojie», «Crnocoosl
BUJI000pa3oBaHus», «I'eorpaduueckoe Bu000pazoBanue TpEX BUIOB JIAH bIILICH,
«IKOJIOTHYEeCKOe BUI000pa3oBaHUE BHUAOB CUHUID, «IlonMIIonasl pacTeHuid»,
«KanycTHO-peneunblil rubpum».

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Yyydesa NTUIl U
3Bepeil ¢ MpUMEPaMH Pa3IMYHBIX TPUCTIOCOOICHHM, Yyyerna MTHIL U 3BEpPei pa3HbIX
BUJIOB, TepOapuu pacTeHUM ONU3KUX BHJIOB, OOPa30BaBUIMXCS Pa3IUYHBIMU
crocobamu.

JlabopaTopHas paGora «BplsiBlIeHHE H3MEHYUBOCTH Y 0COOEH OTHOTO BUIa.

JlaGoparopHas pa6ora «IIpucnocoOaeHuss OpraHu3MOB U UX OTHOCUTEJIbHAS
11€J1IECO00Pa3HOCThY.

JlabopaTtopHass padora «CpaBHeHHME BHJOB 10 MOP(HOIOTUYECKOMY
KPUTEPUION.

Tema 3. Makpo3BoJIIoLMS U €€ pe3yJbTaThl

Meronel wu3ydeHus MakpodBomouuu. llaneoHtonmornueckne  MeTOZBI
u3ydyeHus: ospomonuu. Ilepexoanbie @opmMbl M (PUIOTEHETHYECKHUE  PSIbI
OpraHU3MOB.

buoreorpadpuueckre metonsl usyudeHus sBosonuu. CpaBHEeHHE (GIOpbl U
(GayHsl MaTepukoB M OCTpoBOB. buoreorpaduyeckue obmactu 3emiuan. Bunsi-
OHJEMHUKHU U PEIIUKTHI.

OMOpPHOIOTUYECKHE U CPABHUTEIBHO-MOP(OIOrHUIECKUE METOJbl M3yUeHUs
IBOMIOIMM. |'eHeTHYecKrue MEXaHW3Mbl JBOJIIOLIMA OHTOTEHE3a W IOSBJICHMS
DBOJIOLMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJIOTHYHBIE  OpTraHBI.
Pynumenrtapuble  opranel M araBu3Mbl.  MONEKYJISIPHO-TE€HETHYECKHUE,
OMOXMMHYECKUE U MATEMAaTUYECKUE METOAbI U3yUEHUs IBOJIOLUHU. | OMOJIOTHYHbIE
reHbl. CoBpeMeHHbIE METO/IbI TIOCTPOCHUS (PUITIOTEHETHUECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTALIMHU U IBOJIOLIHASI TECHOMOB.



OO6uue 3aKOHOMEPHOCTH (MpaBmiia) SBONIONUU. [IpuHyun cmenvl yHKYuUlL.
HeoOpaTtuMocTs 3BoionMU. ApanTvBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIAH.

JdemoHcTpanuun

[optpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabmuipl 1 cxembl: «DUTOTCHETHYECKUMN PsJ] JIOMIAIN», «APXECONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creronedans»,  «Punmoputer»,  «CeMeHHbIE
narnopoTHuku», «buoreorpaduueckue 30HbI 3emun», «Jlpelid KOHTHHEHTOBY,
«Penukthl»y, «HavanpHble cTaguu SMOpPUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJIOTUYHBIE OpPraHb», «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YENOBEKa M IHUMIaH3e», «[J1aBHBIC
HaIpaBJIEHUS dBOJIOIUNY, «OO0I11IH1e 3aKOHOMEPHOCTH IBOJTIOITUN.

O6GopynoBaHue: KOJIJICKIIUU, TepOapuu, MYJSHKA HUCKOMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB H
aTaBU3MOB, KOJUICKIIUM HACEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3sBuTHE )KU3HU HA 3emJie

Hayuynbie rumore3sl NPOUCXOXKACHHUS KU3HM Ha 3emiie. AOUOTeHe3 U
naHcriepmusi. JloHaydHble TIPEACTABICHUS O 3aPOXKIACHUU KU3HU (KPEallMOHU3M ).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONPOBEpKEHHE onbITaMu D.
Penu, JI. Cnannannanwu, JI. I[Tacrepa. [IpoucxoxaeHue >xu3Hu U aCTPOOHOJIOTHSI.

OcHOBHbIE ATaIbI HEOPraHN4eCcKON ABOJIOLIUH. [InanerapHas
(reosnoruyeckasi) HSBOJIONMSA. XUMHUYECKass HBOJIOLUUA. AOWOTEHHBIH CHHTE3
OpraHnyecKkux BemecTB W3 HeopraHmyeckux. Omeir C. Mumnepa u I'. HOpm.
O6pazoBanue nonumepoB u3 MoHomepoB. KoanepBarnas runoresza A. Y. OnapuHna,
runore3a nepBuyHoro OynboHa JDk. XonjgeiHa, reHeruuyeckas rumore3a [
Ménnepa. Pubosumbr (T. Yek) um rumoreza «mupa PHK» V. T'mnbepra.
dopmupoBaHue MEMOPAH U BOSHUKHOBEHHE MPOTOKIIETKH.

Ncrtopus 3emiin u MeTo bl €€ n3yueHus. MickonaeMble OpraHM4ecKue OCTaTKU.
I'eoxponosorust u e€ meroapl. OTHOCHUTENbHAST M aOCOJIIOTHAS T'€OXPOHOJOTHS.
['eoxpoHosOrnuecKkas mKama: 0Hbl, SPbl, IEPUOIBI, STTOXHU.

HavaneHble sTambl opraHudeckor 3BoJironuu. [losiBiieHWE ©  3BOIONUA
MEPBBIX KIETOK. DBOMIONMS MeTabonm3Ma. BO3HMKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHAJIOT MEpPBbIX Ha 3eMiie COOOIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3YKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOUOTeHe3). DBOTIOIMOHHOE TPOUCXOKICHUE
BUPYCOB. [IponcCXox/1€HME MHOIOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATalbl 3BOJIIOLMH BBICIIUX pacTeHUU. OCHOBHBIE apoMOp(O3bI
pacrenuid. Bpixon pacrenuit Ha cymy. l[losBneHue CHOpPOBBIX pacTEHHN W



3aBoeBaHMEe UMM cCymu. CeMeHHble pacTeHus. [IpoucxokaeHue IIBETKOBBIX
pacTeHU.

OcCHOBHBIE ATalbl ABOJIONHUHM KUBOTHOTO Mupa. OCHOBHbIE apoMop(]o3sbl
KUBOTHBIX. BeHackas ¢ayna. KeMOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunoB. [lepBbie XOpAoBbIE KUBOTHBIC. JKH3Hb B BOJE€. DBONIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampuobuit u pentwiuid. [IpoucxoxIeHHEe MICKOMUTAIOMNX U
ntul. [lpunnun kimodeBoro apomopdosza. OcBoeHue O€CO3BOHOYHBIMU U
MO3BOHOYHBIMU KMBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie IO 3paM U MEpUoAaM: apxei, MPOTEPO30H,
najaeo30#, Me3030M, kaliHo30i. OO011as XapakTepruCTUKa KJIIMMaTa U T€0JOTUUECKUX
npoiieccoB. [losiBeHne U paciBeT XapaKTEPHBIX OPraHU3MOB. Y TJIe0Opa3oBaHUE:
€ro yCJIOBUS U BIIUSIHUE HA Ta30BbIA COCTaB aTMOCHEPHI.

MaccoBbie BBIMUpPaHUSI — IKOJIOTMUECKUE KPU3UCHI TTponuioro. [Ipuuunsl u
CJIEJICTBUSI MACCOBBIX BbIMHUpaHUW. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobdenHoctu. [Ipobiema coxpanenust GrnopasHooOpasus Ha 3emIie.

CoBpeMmeHHasi cuctemMa opraHuyeckoro mupa. [lpuHnunel kiaccudpukauu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE IPYMITBI OPTaHU3MOB.

JdemoHcTpanumn

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuie! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema omnbita JI. [lacTepa mo
U3YUYEHUIO caMo3apoxkIeHus xu3Hu», «Cxema ombita C. Mwmepa, I'. FOpmy,
«JTambl  HEOPraHWYECKOW  HBOJIOUUNY»,  «['€OXpoHOJIOrMYecKas  IIKajay,
«HadanpHble STalbl OPraHUYECKON IBONMIONUNY, «CxeMa 00pa3oBaHUS dYKapUOT
nytéMm cumOuorenesa», «Cucrema 3KUBOW mnpupons», «CTpoeHHEe BHUpPYCay,
«Apomopdo3sl  pacteHuit», «PuHHOPUTHY, «OTHOKIETOYHBIE BOAOPOCINY,
«MHOroknerounble Bopopociny, «Mxuy, «llanopoTHukn», «l 0JIOCEMEHHBIE
pactenusi», «Opranbl IBETKOBBIX pPacTEeHU», «CxemMa pa3BUTHS ) KUBOTHOTO MUPay,
«Apomopdo3sl KUBOTHBIXY», «IIpocTeitmumey, «Kumeunonomnoctaeiey, «Ilnockue
yepBu», «Unenucronorue», «PvIOb», «3eMHOBOMHBIE», «lIpecMbIKarOIIHECSY,
«IItney, «MitekonuTaromuey, «Pa3Burue )xu3Hu B apxeuckou spe», «PazBurtue
XKU3HU B IPOTEPO3OUMCKOU dpe», «Pa3BuThe XW3HM B MAJICO30MCKOM 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe )XM3HU B KAHO30MCKOU 3pey,
«CoBpeMeHHasi CUCTEMa OPraHUYECKOr0 MUpPay.

O6opynoBanue: repOapuu pacTeHHWd pPa3IWYHBIX OTIEIOB, KOJUICKIIUU
HAaCEKOMBIX, BIIKHBIEC MPENApaThl KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJIJICKIUH
WTJIOKOXHUX, CKEJIETHI IO3BOHOYHBIX KMUBOTHBIX, Uydeia NTUILL U 3BEPEN, KOJUICKIUN
OKAMEHEJIOCTEW, IIOJE3HBIX MCKONAEMBbIX, MYJSIKM OpPraHMYECKHX OCTAaTKOB
OpPraHu3MOB.



BupryanbHas n1adoparopHas padora «Mozaenuposanue onsiToB Muuiepa—
FOpu 1o n3ydennto abuoreHHOro CUHHTE3a OPraHMYEeCKUX COSIMHEHNM B TEPBUYHON
atMmocdepe».

Jlaboparopnass padora «/3ydyeHHMe M ONUCAHUE KMCKOMAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHUS PACTECHUI
Pa3HBIX OTIIEJIOBY.

IIpakTnueckas padora «3ydeHre ocOOCHHOCTEH CTPOCHUS MO3BOHOUYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPOIOIeHe3

Paznensl 1 3anaun aHTpONOIOTUU. METO 1Bl AaHTPOTIOJIOT U H.

CraHOBNIEHME MPEICTABICHUN O MPOUCXOXKICHUM 4YeloBeKa. PenuruosHbie
BO33peHUs. COBpEMEHHBIE HaAYYHbIE TEOPUH.

Cx0acTBO YesnoBeKa ¢ )KMBOTHBIMU. CHUCTEMATUUYECKOE MOJOXKEHUE YET0OBEKa.
CBumerenbcTBA  CXOJICTBA  4EJIOBEKA € JKMBOTHBIMHU:  CpPaBHUTEIBHO-
Mopdororuyeckue, AMOPHUOJIOTHYECKHE, (bU3M0JI0r0-0MOXUMHUYECKHE,
noBeneH4Yeckre. OTIUUUs 4eIoBeKa OT )KMBOTHBIX. [IpIMOX0XKI€HNE U KOMILIEKC
CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3zBUTHE TOJOBHOTO MO3ra M BTOPOM CUTHAJIBLHOM
CUCTEMBI.

JBuxyiue cuibl (PakTopbl) aHTPOIMOTEeHE3a: OMOJIOTUYECKHE, COLIMANIbHBIE.
CooTtHorieHne OMOJIOTHYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaauM aHTpororeHe3a. PaHHHMe 4YenoBEeKOOOpa3Hbie O00€3bSHBI
(POKOHCYJIBI) ¥ paHHUE MOHTHIBI — OOIIME MPEIKH YeTOBEKOOOPpa3HBIX 00€3bsiH U
mojiel. ABCTPAJIONIUTEKU — JIBYHOTHUE TPEAKHU JItoJei. YelloBeK yMeblil, epBbIe
V3TOTOBIICHUA OpYAUM Tpyaa. YenoBeKk MPAMOXOASAIINT U TIEPBbIA BBIXOJ JIFOJIEH 3a
npeaensl Abppuku. UenoBek reiaenbs0eprekuii — 0O Mpe 10K HeaHIepTaTbCKOTO
YEJIOBEKA W YEJIOBEKA Pa3yMHOro. YenmoBeK HEaHIECPTAIbCKUM KakK BHJI JIFOJCH
XOJIOJHOTO KjuMaTa. YeJloBeK pa3yMHbId COBPEMEHHOIO THUINA, JACHUCOBCKUU
YeJIOBEK, OCBOCHHME KOHTHMHEHTOB 3a mnpenenamu Adpuku. Ilaneorenetnka u
MaJICOTEHOMMUKA.

DBONIONMSA COBPEMEHHOT0 4esoBeka. EcTecTBeHHBIN OTOOp B MOMYJSAIMSIX
yenoBeka. MyTalMoOHHBIM Tporiecc W noiaumopdusm. [lomynsiiuoHHBIE BOJIHBI,
npeid reHos, murpamus U «3h(EKT OCHOBATENS» B MOMYJAIHIX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacel. llondatue o pace. bonpmme pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajO-HETpouAHas  (PKBaTOpuajibHas),  MOHTOJOHHAS
(a3uarcko-amepukaHckas). BpemMs u myTh paccelieHHsl 4YelloBeKa IO IUIaHETe.
EnuHcTBO  4yenoBeweckux — pac.  HayyHag — HECOCTOSITENIBHOCTh — pacu3Ma.
[Ipucnoco0ieHHOCTh 4YelOoBEKa K Pa3HbIM YCIOBHUSIM OKPYXKAIOLIEH Cpebl.



Bnusinue reorpaduueckoil cpesl u apeiida reHoB Ha MOp(OIOruio U GU3HOIOTUIO
YEeJI0BEKa.

MexaucuMIuinHapHbple  MeToJbl B (usuueckoil  (OMOJOTrHYECKON)
AHTPONOJIOTHHM.  ODBOJIIOLIMOHHAA  QHTPONOJIOTHSIT W MAaICOaHTPOIOJIOTHS
YEJIOBECUECKUX MOMyISUUi. buoconunanbHble HUCCIEAOBAHUS TPUPOIbI YEIOBEKA.
UccnenoBanue K03BOIIONUKN OMOJOTUUECKOTO U COIMATILHOTO B UETIOBEKE.

JdemoHcTpanumn

IToprpersr: Y. lapsun, JI. Jluku, . 5. Porunckuit, M. M. I'epacumos.

Tabnuiel 1 cxembl: «MeTOIbI aHTPOIIOIOTUNY, «I 0JTOBHON MO3T UeIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHBIY, «CKENIeT YeloBeKa M CKEJIET IIHMIIaH3e»,
«PyauMEHTBI U aTaBU3MBbI», «/[BHKYIIUE CUIIbI aHTPOIIOTEHE3a», «DBOITIOIMOHHOE
IpEBO  4YeJOBEKa», «ABcTpamonutek», «YemoBek  ymenblin», «Yenosek
NpSAMOXOJAIINIY, «JleHncoBckuil uenosek» «Heannepraibip», «KpoMaHbOHIIBDY,
«ITpeaku yenoBekay, «ITarnbl SBOJIIOLUHN YETIOBEKay», «Pachl UeT0BEKay.

OGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TMPeIMETOB  MaTepUaJIbHOU
KyJbTYphl TMPEIKOB YeNOBEKa, penpoaykiuu (doTorpaduu) KapTUH C
MUDOJTOTHYECKUMU U OUOJIEHCKUMHU CHOKETaMU TPOUCXOXKICHUSI UeJIOBEKa,
dboTorpaduu HaxX0JOK MCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJICIIb
yeperna 4eJI0BeKa U yeperna MUMIIaH3€, MOAEIb KUCTH YEJI0OBEKA U KUCTH IIIMMIIAH3E,
MOJEJH TOpCa MPEIKOB YETIOBEKA.

JlaGopaTtopnas padora «/3ydyeHne o0COOCHHOCTEN CTpOEHHUS CKeleTa
YEJIOBEKA, CBSI3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTnueckas padora «3yueHne SKOJOTrMYECKUX aJanTaluil 4eJI0BEKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIECHHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apokJieHue 1 pa3BuTue sKojioruu B Tpyaax A. I'ymbonsara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amauu
sKoJ0ruu. CBsI3b 3KOJIOTUU C APYTUMHU HayKaMHU.

Mertonsl skonoruu. IloneBbie HaOMIOAEHUS. DKCHEPUMEHTHI B 3KOJIOTHU:
NpUPOJIHbIE W JabopaTopHble. MoaenupoBaHue B SKOJOTHMH. MOHUTOPHUHT
OKpYKaroIIel cpe/ibl: JOKAJIbHBIN, pErHOHAIBHBIN U TJI00aTbHBIN.

3HaueHUE HKOJOTMYECKUX 3HAHUW I 4YeJOBEKa. KOJOTMYECKOe
MHUPOBO33PEHHUE KaK OCHOBA CBSI3€W YEJIOBEUECTBA C mMpupoaoin. @opmMupoBaHHE
JKOJIOTMYECKOM KYJIBTYPBI U 3KOJIOTUYECKON TPAMOTHOCTH HACEIICHHUS.

JdemoHcTpanumn

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynbe, H. A. CesepiioB, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuuel U cxeMbl: «Pa3gensl sxonorum», «MeToapl 3KoJorumy, «Cxema
MOHHUTOPHUHTA OKPYKAIOUIEH CPEIIbD».



JlaGopaTropHuasi padora «3yuenne METOJOB JKOJIOTUYECKUAX
HCCIIEIOBAHUN.

Tema 7. Opranusmbl U cpeia 00UTAHUSA

DKkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH UX JerctBud. Kinaccudukanus
HKOJIOTMYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTponoreHusie. O01ue
3aKOHOMEPHOCTH AEHCTBUS 3Kojoruyeckux Qakropos. IlpaBumio munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak sKosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUil M >KUBOTHBIX IO OTHOLIEHHUIO K cBeTy. CurHaigbHas poJib CBETa.
doTonepruoansM.

Temneparypa kak skosiormueckuii ¢akrtop. JleiicTBue Temmneparypsl Ha
opranu3Msbl. [loWKmIOTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocth kak skonorudeckuit ¢akrop. IlpucnocobneHus pacreHuid K
noJiIep>)kaHuio BogHOro Oananca. Knaccudukanus pacTeHH MO OTHOILIEHUIO K
Boje. [Ipucnoco6ienust >kMBOTHBIX K U3MEHEHHUIO BOJHOT'O PEXUMa.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/YIIHAs, MOYBEHHAs,
rIyOMHHasT  TOJAMOYBEHHAs, BHYTpHOpraHu3MeHHas.  Du3uko-xuMudecKue
0coOeHHOCTH cpejl oOuTaHusi opranu3MoB. [Ipucnoco0aeHuss opraHu3MoB K KU3HU
B pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue M BHYyTpeHHME pUTMBL. CyTOYHBIE U
rogu4yHbie pUTMBL. [IpHUCTIOCOOIEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHHUAM
YCJIOBUH KU3HU.

JKusznennsie popmbl opranu3moB. [lorstue o xu3HeHHOH popMme. XKu3HeHHBIC
(GbopMBI pacTeHHil: JepeBbsl, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHUE TpPAaBBI,
oJHOJIeTHHE TpaBbl. KU3HEHHbIE (POPMBI )KUBOTHBIX: TUAPOOUOHTHI, T€OOUOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnyeckue dhaktopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUIN: KOHKYPEHITHS,
XUITHUYECTBO, CUMOMO3 U ero ¢opmel. Ilapazutusm, koomepauus, MyTyalusM,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3amMojelicTBus  (Tommueckue,  Qopudeckue, (pabpuueckue).  3HaAUCHUE
OMOTHYECKUX B3aMMOACHCTBHI [JIsl CYLIECTBOBAHHMS OPTraHW3MOB B Cpefe
obutanus. [IpyHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabnauupr u cxembl: «Okojorudeckue (akropb», «CBETOBOM CHEKTpPY,
«DKOJIOTMYECKUE TPYIIIBI )KUBOTHBIX MO OTHOLIEHHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE JKUBOTHBIEY, «DU3MOIOTMYECKUE aJanTauuu



KUBOTHBIX», «Cpeapl oOOUTaHUSI OpPraHu3MoB», «bBHUOJIOTUYECKUE PUTMBDY,
«Kuznennsie popMbl pacTeHmity, « Ku3zHeHHbIE (POPMBI KUBOTHBIXY, « IKOCUCTEMA
IIUPOKOJIUCTBEHHOIO Jiecay, «IKOCHUCTeMa XBOMHOro Jeca», «llemu nurtanusy,
«XUITHUYECTBOY, «ITapazutuzmy, «KonkypeHLus», «CumMOu03»,
«KoMmeHcanuzm».

O6GopynoBaHue: repOapuyd pPacTeHH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO Pa3jIMYHbIX JKOJIOTMYECKUX (PaKTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOUBBIX U TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIOOMBBIC, TCHEIIOOUBBIE U
TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHUs, repOoapuul U KOJUICKIIUU TEIIOIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, uydesia MTHUI] U 3Bepeil, repOapuu
pacTeHui, oTHOCSIUXCS K Trurpodutam, kcepoduram, mMe30huTaM, KOMHATHBIE
pacTeHus JaHHBIX TPYII, KOJJIEKIIMU KUBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpenax,
repbapur M KOJUICKIIMM PACTCHHH H JKHUBOTHBIX, OOJAJalOIMMUX dYepTamMu
MPUCTIOCOOJIGHHOCTH K CE30HHBIM M3MEHECHHUSM YCJIOBUU JKM3HU, repOapuu u
KOJUICKIIUM PACTCHUN W XKUBOTHBIX PA3JTUYHBIX JKU3HEHHBIX (OPM, KOJUICKIIUH
YKUBOTHBIX, YUYACTBYIOIIUX B PA3TUYHBIX OMOTHYECKHX B3aUMOICHCTBUSX.

JlabopaTtopHass padora «BbIsSBIEHHE TPUCIIOCOOJICHHN OpPraHu3MOB K
BIIMSTHUIO CBETAY.

JlaGopaTtopHass paGora «BrpisiBIeHHE NPHUCTIOCOOJIEHUN OPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPBD».

JlaGopaTopHas padoTa « AHATOMUYECKHE OCOOEHHOCTH PACTEHHI U3 pa3HBIX
MECT OOUTaAHUS.

Tema 8. Ixos10rust BUA0B U NOMYJISAIMH

DOKOJIOTUYECKHE  XAPAKTEPUCTUKU  MOMYJSLHUU. [lonynsamust ~ Kak
Ooumosioruueckas cuctemMa. Poiab HEOMHOPOTHOCTH cpelibl, GU3UICCKUX OaphepOB H
0COOCHHOCTEH OMOJIOTHH BUIAOB B (hOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyianuii. OCHOBHbIE TMOKAa3aTeM TMOMYJSLHUH: YUCIEHHOCTh, IUIOTHOCTD,
BO3pacTHasi W TMOJOBasg CTPYKTypa, pOXKIAAEMOCTh, MPUPOCT, TEMII pOCTAa,
CMEpPTHOCTb, MUTPAIUSL.

DKoJloruyeckasi CTpykrypa nonyisiuu. OIeHKa YUCIEHHOCTH MOMYJISLHUU.
JluHaMKKa TONYJSIUU W €€ peryisiuus. buoThyeckuil moTeHuuan MOMyJISAIUH.
MopenupoBanue qJMHaMHUKU nonyiasiuud. KpuBbie pocTa YMCIEHHOCTH MOMYJISIIIUY.
KpuBbie BbDKMBaHUS. Perynsuusi 4YUCIEHHOCTH NOMYJALMN: PoJib (PAKTOPOB,
3aBUCAILINX U HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTUUECKUE CTPATETUU BUIOB (I- U
K-ctparterun).

[lonsiTue 00 sKoJornueckoil Hume Buaa. MectooOutanne. MHOroMepHas
Mojzenb skosormyeckon Humm Jk.M. XatumHcona. Pa3mepsl skonornueckou
Huiu. [loTeHnnanbHas U peann3oBaHHAS HUILIU.



Bun kak cucrema nomyssinuid. Apeanbl BUIOB. BHIBI M HMX KU3HECHHBIE
CTpaTeruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUS M MUTpalUil JKUBOTHBIX. buHoJornyeckue
VMHBA3UHU 4y>KEPOIHBIX BUIOB.

JdemoHncTpanumn

IToprper: Ix. 1. XaTynHCOH.

Tabmuibl M cXeMbl: «ODKOJOTHYECKHE XapaKTEPUCTUKU TOMYJISLUNY,
«IIpocTpancTBEHHass  CTpyKTypa  monmyjsanum», «Bo3pacTHble  OUpaMubl
nonyisiuuny, «CKOpPOCTh  3aCeleHHs] MOBEPXHOCTH 3€MJIM  Pa3IuyYHBIMU
opranuzMamMmn», «Mogenb s3kosorndyeckor HumM k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIIMH JKUBOTHBIX.

JlabopaTopHas pa6ora «IIpucnocoOneHus cCeMsiH paCTEHUN K PACCEIICHUIOY.

Tema 9. Dxkosorust co001EeCTB. IKOJOTHIECKHE CHCTEMBI.

CoobmiecTtBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBs3u MEXAy
OopraHu3MaMu B OUOIIEHO3E.

DxocucteMa kak OTkpeiTas cucteMa (A. JIx. Tencnu). dyHKIIMOHATBHbBIE
OJIOKM OpraHM3MOB B DJKOCHUCTEME: MPOAYILECHTHl, KOHCYMEHTHI, PEIYICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u ceTtu. AOHOTHYECKHE OJOKHU
skocucteM. [1ouBbI U Wbl B 3KOCHCTEMaxX. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B OKOCHUCTEME.

OcHOBHBIE MOKA3aTeIN IKOCUCTEMBI. buoMacca u npoayKius. IKOJIOrHYeCKue
TUpPaMUIbI YUCell, 0MOMAacChl U SHEPTUH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Duyxmyayuu.
HampapiieHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBuuHBIC U
BTOPHUYHBIC CYKIECCMM M UX MPUYUHBL. AHTPOIIOTE€HHBIE BO3JCUCTBUS Ha
cykneccun. KnumakcHoe coobmectBo. bropasHooOpa3ue 1 MojIHOTa KPyroBOpoTa
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTR.

[IpupoHbIe 2KOCUCTEMBI. JKocucmembl 03€p U peK. IKocucmemvl Mopeu U
0Kearo8. JKocucmemvl MyHOp, J1eco8, cmeneli, nycmvitb.

AHTpPONIOTEHHBIE 3KOCHCTEMBI. Arpo3kocucteMa. ArpoueHos. Paznuuus
MEXK1Yy aHTPOIIOT€HHBIMU U MPUPOIHBIMU SIKOCUCTEMAMMU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opomckas
dnopa u dayna. CunanTpomm3amus Topojckou (ayHel. buomormueckoe wu
XO3SIICTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCUCTEM.

3aKoHOMEPHOCTH (OPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUN OPraHU3MOB B
sKocHucTeMax. Ponb kackaonoco 3pgexma u 6udo8-30upukamopos (Kiouesvlx
6U008) 6 yHKyuoHUposanuu sxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEKTY
CMEXXHBIMU SKOCUCTEMAMU. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIUAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U AHTPONOT€HHBIX BO3JEHCTBUMN.



Mexanuzmul 6030elicmeus 3a2psA3HEeHUN PA3HBIX MUNO8 HA CYOOP2aAHUZMEHHOM,
OpP2aHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
IKOJ02UYECKO20 HOPMUPOBAHUS AHMPONO2EHH020 6030eucmeus. Meroaoaorus
MOHUTOPUHTA €CTECTBEHHBIX U aHTPOMOTEHHBIX SKOCUCTEM.

JdemoHncTpanumn
[Toptper: A. JIx. Tencnn.
Tabmuupt u  cxembl:  «CTpykTrypa  OuoneHos3a»,  «IKocucreMa

IITUPOKOIMCTBEHHOTO Jiecay, «IKOCUCTEMa XBOWHOTO Jiecay, «DyHKIIMOHATLHBIC
IPYIITBI OPTAaHU3MOB B 9KOCUCTEMEY, «KpyroBOpOT BelecTB B IKOCUCTEMEY, «LlemH
nuTaHus  (MacTOWIIHAS, JETPUTHAS)», «ODKOJOTHYECKas MHUpaMHaa YHCEID»,
«IKoNoruveckas mupaMuia OMOMacch», «KOJOTHUYECKasl MUpaMuia SHEPTUN»,
«O6pazoBanne 6010Tay», «llepBuuHas cykueccus», «BoccTaHOBIIGHHE Jieca TIOCTe
noxapay», «JKocucTeMa 03epa», «ArporeHo3», «KpyroBopor BemeCTB U MOTOK
DHEPTUU B arporieHo3e», «[Ipumepsl ypO0o3KOCUCTEM.

OO6opynoBaHue: repdapuy pacTEHUH, KOJUICKIIUN HACEKOMBIX, Yydesa MTUI] U
3Bepeid, repOdapuu KyIbTYPHBIX U TUKOPACTYIIUX PACTCHHUM, aKBAPUYM KaK MOJICIb
HKOCUCTEMBI.

IMpakTuyeckas padora «/3ydyeHne u onucanue ypoOIKOCHCTEMBD.

JlaGopaTtopnas pabora «l3ydyenne pa3zHoOOpa3usi MEJNKUX TOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKCKypeHusi «KCKypcHsl B TUIMYHBIN OuoreorieHo3 (B ayOpaBy, Oepes3HsiK,
€JIbHUK, Ha CYXOJIOJIbHBINA WJIM MOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeHsi «ODKCKYypCHUsS B arpodKocucTeMy (Ha Moje WM B TEIUIMYHOE
X03SMCTBO)».

Tema 10. buocdepa — rinodajabHasi IKOCHCTEMA

buochepa — obmiennanerapHas o0ojouka 3eMJIM, T/€ CYHIECTBYET WIH
CyIleCcTBOBaja KU3Hb. PazBuTHe npeacTaBieHuilt o ouochepe B Tpyaax 3. 3rocca.
VYuenue B. U. Bepuaackoro o 6uochepe. O6mactu 6mocdepsl u €€ cocran. XKuboe
BeIECTBO Onochepsl 1 ero PyHKITUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl 6uocheprl. OcobeHHocTH 6Mochephl Kak
rio0abHOM 3KocucTeMbl. JJuHaMuueckoe paBHoBecue B Onochepe. KpyroBopotsr
BEILIECTB M OMOT€OXUMUYECKHUE LUKIIBI (YIIepo/ia, a30Ta). PATMUYHOCTD SIBIICHUI B
ouocdepe.

3onanpHOCTH OMochepsl. [lorsTre o 6mome. OCHOBHBIC OMOMBI CYIIIN: TYHIPA,
XBOWHBIC Jieca, CMENIAaHHBIE W IIMPOKOJMCTBEHHBIC Jieca, CTEMH, CaBaHHBI,
MyCTBIHU, TPOITMYECKHE JIECa, BRICOKOTOPHS. Kimmat, pacTUTeIbHBIN U KUBOTHBIH
MUp OMOMOB CYIIIH.

CtpykTypa u (yHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTCHITNANIA U
ouocepHbIX QYHKIUH.



JdemoHcTpanumn

[Toptpetsr: B. W. Bepnanckui, 3. 3rocc.

Tabmuipl u cxeMmbl: «l'eocdepsl 3emauy», «KpyroBopor azora B mpupoe»,
«KpyroBopot yriepoga B mpupone», «KpyroBopoT Kuciopoma B HIPUPOIE»,
«KpyroBopot Boawsl B mpupoje», «OcHOBHbIe OMOMBI cymny, «Kinmatuyeckue
nosica 3emnn», «Tynapay», «Talira», «Cmemannsiii jgec», «IIMpOKOIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTeiHa», « Tponuyeckuii mecy.

O6opynoBaHue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YesntoBek u oKpy:kainas cpeaa

DKOJIOTMYECKHE KPU3UChI M WX MNpUYMHBL. Bo3gelcTBue ueloBeka Ha
ouocdepy. 3arpsizsHeHNE BO3YIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsa3HeHue BOAHOM
cpeasl. OxpaHa BOJHBIX pecypcoB. PaspymieHue mouBbl. OxpaHa MOYBEHHBIX
pecypcoB. M3MeHenue kinmara.

AHTpPOTIOTEHHOE BO3JICCTBHE HA PACTUTEIBHBIN U KHUBOTHBIN Mup. OXpaHa
PACTUTEILHOTO W >KMBOTHOTO MHUpa. OCHOBHBIC MPUHIIUIBI OXPaHbl MPUPOJIBIL.
Kpacaeie xHuru. OcobOo oxpansembie mpupoganbie Ttepputopun (OOIIT).
Boranudeckue casbl U 300JI0THYECKHE TTAPKHU.

OCHOBHBIC TPHUHITUIIBI YCTONYMBOTO PA3BUTHS YEJIOBEYECTBA U TMPUPOJBI.
PanvonanbHO€  MPUPOJONONB30BAHME M COXpaHEHHE  OMOJIOTHYECKOro
pazHooOpazust 3emun. OOIIME 3aKOHOMEPHOCTH TIJIOOATBHBIX SKOJOTHYECKUX
Kpu3nucoB. OcCOOEHHOCTH COBPEMEHHOTO KPU3KCA U €r0 BEPOSITHBIC MOCIIEICTBUS .

Pa3BuTHe METOZOB MOHUTOPHMHIA Pa3BUTHS OMACHBIX TEXHOTEHHBIX
nporueccoB. CucmemHvle ucciedo8anusi nepexoda K pecypcocbepezaiowell U
KOHKYPEeHmOocnocoonou snepeemuxe. buonoeuueckoe pasnoodpasue u b6uopecypcul.
Hayuonanvuvie ungopmayuonusvie cucmemsi, odbecneuusarowue O00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OCHOBbI
sKopeaburumayuyu dKocucmem U cnocob6o8 6Oopbbbl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyus mopckux u HazemMHbIX 3KOCUCTIEM.

JdemoHcTpanumn

Tabnutiel u cxembl: «3arpsa3HeHue atMocheprl», «3arpsis3HeHne ruapochepob»,
«3arpsasHeHue nouBb», «[lapHukoBeIit addhexT», «Oco00 oxXpaHsemMbie IPUPOTHBIC
TEPPUTOPUNY, «Moie ynpaBiasieMOro Mupa.

Oo6opynoBanue: ¢otorpaduu oxpaHsSEMbIX pacTEHWH M >KUBOTHBIX KpacHoii
kHuru Poccuiickont @enepanuu, KpacHOM KHUTH permoHa.



3. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O
MNPEJIMETA «BUOJIOTUA. YIJIYBJEHHBIA YPOBEHbDb»

JIMUHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMuCsl TMPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOJIOTUU
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYaIOIIMMUCA POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATULIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
JIEATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, TNPHUCYIIUMH CHCTEME
OMOJIOrMYECKOTO 00pa30BaHUS, HAIUYUE NPABOCOZHAHUS YKOJIOTUIECKON KYJIbTYPHI,
CNOCOOHOCIU CIMABUMb TICTA U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIC PE3YIbTATHI OCBOCHUS TPOTrPaMMBI IO OMOJIOTHUU JOCTUTAIOTCS B
€IUHCTBE YYeOHOW W BOCIUTATEIHHOM JESITEIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIMTAHUS U
CaMOpAa3BUTHS, PA3BUTHUS BHYTPEHHEH MO3ULMU JIMYHOCTH, NATPUOTH3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTapuieMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIXsIM MHOTOHAIMOHAJIIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pE3yJIbTaThl OCBOCHHUSA YyueOHOro mpeamera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaIONIUXCSl PYKOBOICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHUX  YOEXKIEHUN, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM TEHHOCTSIM POCCHUIMCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTU B MPOILIECCE pean3allid OCHOBHBIX HaIpaBICHUM
BOCIIUTATENILHOM JI€SITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpasKkaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKON MO3UIIMH O0YUYAIOIIETOCS KaK aKTUBHOTO H
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX ITPaB M 0053aHHOCTEH, YBaKEHHE 3aKOHA
Y MIPaBOMOPSIIKA;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM AEATENbHOCTU TP CO3IaHUU YUEOHBIX
MPOCKTOB, pEIICHUM Yy4eOHBIX U TO3HABATEJIBHBIX 3a/lad, BBIIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C pa3HBIMHU YOEKIECHUSIMU, KYJIbTYPHBIMU LIECHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB MPU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU E€SATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTU niepe PonuHoil, ropioctu
3a CBOM Kpail, cBO0 PoauHy, CBOM SI3bIK W KYJIbTYpPYy, HPOILIOE U HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAMIO U MaMSITHUKAM MPUPOIBL,
NOCTH>KeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCTIUTAHUA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOIMOHATBHOTO 0JIArONMOJIyYHs:

MOHUMAHUE U peaau3alius 3J0poBOro u 0€30mMacHOro o0pasa Ku3HH (310pOBOE
MUTaHUE, COOJII0ICHUE TUTUEHUYECKUX MTPABUII MU HOPM, COQTAaHCUPOBAHHBIN PEKUM
3aHATHM M OTHbIXa, peryisipHas (Qu3uyeckas aKkTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U
NICUXUYECKOMY 3JI0POBBIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSIX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOiaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00U¢E;

TOTOBHOCTh K AaKTUBHOM JESATEIHHOCTH TEXHOJIOTHYECKOW M COLMAIBHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BbIOOp Oyaymed mnpodeccun W peann30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KaK HCTOYHHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYyIllECTBOBAHUS,

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTH UCTIOJIB30BATh MPHUOOpETAEMBbIE MTPU U3YUECHUU OMOJIOTHH 3HAHHMSI
M YMEHMS [OpH pEHIeHUHu NOpoOieM, CBSI3aHHBIX C  paldOHAJIbHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HEMPUATHE ICUCTBUI, MPUHOCIIIAX BPE OKPYKAIOIIEH NPUPOJHOU
cpeie, YMEHHE MPOTHO3UPOBATh HEOIArONpUATHBIE HKOJOTHUYECKUE TMOCIEeACTBUS
NpEeATPUHUMAEMBIX JICMCTBUIA U MTPEIOTBPAILATh UX;



HaJMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHIECKOMH HATPAaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MEXKTY JIFOJBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmiecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH TPOOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJAa U3 IIO0ATBHBIX IKOJIOTHUECKUX MPOOJIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHWU OWOJOTHYECKUX 3HAHUA B MEIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
IIPU U3YYCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS MJIs aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYE€HUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIFHO HCIIONh30BATh OMOJOTUYECKUE 3HAHUS IS
pemIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOM MIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTH U  CIOCOOHOCTb K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINPEIMETHBIE PE3YJIBTATbI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHUS ydeOHOTro mpeameTa «buosorus»
BKJIFOYAIOT: 3HAYMMbIe JJI1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUYAFOIIUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIEHAYYHBIEC TMOHITHS, OTPaKAroIIHe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHCHUPUKY METOIOB TO3HAHUS,
HCITOJIE3YeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SBJICHHE, TPOIIECC,
CUCTeMa, Hay4YHBIM (pakT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH, TEOPHS,
HCCIIeI0BaHNe, HAOIIOICHUE, M3MEPEHUE, SKCIIEPUMEHT U APYTHE); YHUBEPCATBHBIC
yuyeOHbIC JCHCTBUS (ITO3HABATENbHBIE, KOMMYHUKATHBHBIC, PETYJSTHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE (PYHKIIMOHATBHONW TPAMOTHOCTH M COITUATBLHOM
KOMIIETEHIIMM  OOYyYalomIUXCs;  CIIOCOOHOCTh  OOYYaOIIMXCSA  HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCATbHBIC
y4eOHbBIC JICHCTBHS B TIO3HABATEILHOM U COITMAIBHON MTPAKTHKE.

B pe3ynbTare u3ydeHus OMOJIOTHH Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus
y oOyuaromierocs OyayT chOpMUPOBaHBI [MO3HABATEIbHBIC YHHBEPCAJIbHBIC
yueOHbIC JCHCTBUS, KOMMYHHMKATUBHBIC YHUBEpCAJIbHBbIC YdYeOHBIC JCHCTBUS,
PETYISITUBHBIC YHUBEPCAIbHBIC YICOHBIC ACHCTBUSA, COBMECTHAS JACATCIBHOCTD.

MeranpeIMEeTHbIE PE3yJbTaThl OCBOCHHUS IMPOTPAMMBI CPEIHEr0 OOIIero
00pa30BaHus JTOJKHBI OTPaXKaTh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JIOrHYECKHe TeCTBHS:

CaMOCTOATENILHO  (OpMYyIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUW 3HAHUU MPHUEMBI JIOTHUYECKOTO MBIITUICHUS
(aHanu3a, cUHTE3a, CpaBHEHMUsI, KilaccupUKaIi, 0000IICHUS ), PACKPBIBATh CMBICI
OMOJOTUYECKUX TOHATUN (BBIIENATh MX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNeNATh 1EIN JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JOCTHXKEHUSI, COOTHOCUTH PE3YJIBTATHI JICSITEIILHOCTH C TIOCTABICHHBIMU TEIISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TOHITHUS i1 0ObsICHEHUS (DaKTOB U SIBIICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH W TPOTUBOPEUUS B pPacCMaTPUBAEMBIX
SBJIICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

IPUMEHSTH CXEMHO-MO/IETBHBIC CPEICTBA JJIS IPEICTABIICHUS CYIIIECTBEHHBIX
CBsS3€il M OTHONICHWH B H3yYaeMbIX OHOJOTHYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHI PA3HOTO pOJAA, BBISIBICHHBIX B PA3IMYHBIX WH()OPMAIMOHHBIX
HMCTOYHHKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTepHATbHBIX M HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIEACTBUHN JACSITCIBHOCTH;

KOOPJMHUPOBATH U BBITIOJNHATH Pa0OTY B YCIOBHUSAX PEaTbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0JjeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHUABI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HHTEPHpETallH, TNPEeOOpa30BaHUI0 M NPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TTOHSITUSIMU U METOJIaMH;

CTaBUTh H (HOPMYJIUPOBaTh COOCTBEHHBIC 3aJa4yd B 0Opa3oBaTeIHLHOU
NS TETHbHOCTH U )KU3HEHHBIX CUTYalUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh TUIIOTE3Y €€ pelleHus, HAXOIUTh apTyMEHTBHI JIJIsl TOKA3aTeIbCTBAa CBOMX
YTBEPKJEHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHANIM3UPOBATH TIOJIYyUEHHBIE B XOJE pEHIeHUS 3aJadyd  Pe3yJbTaThl,
KPUTHYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JIEHUCTBUS B PO ECCUOHANIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3HEEATETHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIIBUTATh HOBBIE WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOAbl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JOMyCKAIONHE aIbTEPHATHBHBIC PEIIICHUSI.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHANIM3UPOBATH
HH(OPMAITHIO Pa3IMYHBIX BUIOB U (OPM TMPEACTABICHUS, KPUTHICCKU OICHUBATH
e€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOUMON ISl BBIMOJHEHUS! y4EOHBIX
3ajay;

NpuoOpeTaTh OMbBIT MCHOJb30BAaHUS HH(OOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOI'O MCIIOJb30BaHUS Pa3IUYHbIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Npe/CTaBICHUS
Oounonornyeckoil UHPopManuu (CXeMbl, rpauKu, AUArpaMMbl, TAOJIHILIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAY4YHBbIM $3bIK B KauyecTBE CpeAcTBa Npu paboTe C
Oouosiornueckor umHGOpMaALME: TPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTEeMaTUYECKUE 3HAKU U CUMBOJIBI, (OpMYIbl, aOOpeBHATYpY, HOMEHKJIATYpY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpEACTBA
HaTJISTHOCTH;

BJIAJ€Th  HABBIKAMH  pACO3HABaHUS U 3alUTBl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM JMCKYCCUU TIO CYIIECTBY OOCYKIaeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3aJlayd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYIHMX yYaCTHUKOB
JUanora wiv JUCKYCCHH);

pacno3HaBaTh HeBepOaJdbHBIE CpEACTBa OOIIEHHS, TOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIICHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBHUAYaJbHOU
paboThI IpH peNICHUU OMOIOTHYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS TP PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOT0 YieHa KOJIIEKTHUBA;

MPUHUMATh  1€JIM  COBMECTHOM  JEATENbHOCTHU, OPraHu30BbIBATh WU
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHUIO: COCTABJATH IUIAH JICHCTBHM,



pacupenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIaJa M KAXJI0I0 yYaCTHUKA KOMaHAbl B OOLIUI
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TPOEKTHI, OIEHWBATh HJAEH C TIO3UIIMHM HOBU3HBI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATErMUYECKOE TMOBEACHHE B PA3IMYHBIX
CUTYaIUsX, TIPOSIBIISATH TBOPUYECTBO U BOOOPAKEHUE, OBITH HHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY JIeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaX MO OTHOIICHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISTH
poOJIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIbHOM
NESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEIOIINXCSA
pECYpCcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIeaTh OCO3HAHHBINA BHIOOD, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIIHH B
pa3HBIX 00JIaCTIX 3HAHWW, ITOCTOSHHO IIOBBIIIATh CBOW 00pa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHUM, MCIHOJIb30BAaTh MPUEMBI peIEKCUM JJIsl OLIEHKU CHUTYyalluu, BbIOOpa
BEPHOI'O PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTaTOB
NEeATEeNIbHOCTH;



3) npuHsITHE Ce0s M APYTrHX:

MIPUHUMATH Ce0sl, TOHUMAsi CBOM HEJOCTAaTKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpPH aHAIU3€ Pe3yIbTaTOB
NeSATEeNbHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OIIUOKH;

pa3BUBAThH CIOCOOHOCTH MOHUMATh MUP C TTO3UIIMH APYTOro YeJIOBEKa.
NPEAMETHBIE PE3YJIBTATHBI

[IpeameTHble pe3yabTaThl OCBOEHHUS COJIEpXKAHUS Y4eOHOTro MpeaMeTa
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodunbHoro  oOyueHus  oOydawommxcs  Ouosmornd. OHHM — BKIIIOYAIOT:
crienuduyeckue it OMOJOTHHN HAYYHbIC 3HAHMS, YMEHUS U CIIOCOOBI IEUCTBUM 1O
OCBOCHUI0, UHTEPIIPETAIIMN U MPEeOOpa30BaHUIO 3HAHUM, BUJBI JAEATEILHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUN M MX MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEJACTaBICHBI T10
rojiamMm U3y4eHHUs.

[IpeamerHbie pe3ynbTaThl OCBOCHHS ydeOHoro npeamera «buonorus» B 10
K1acce JOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHWW O MECT€ U POJU OWOJOTHU B CHCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHUH TpoOJIeM  palMoOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIQJICHHE CHCTEeMOW OHWOJIOTMYECKHX 3HaHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarolye OHOIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OopraHusM, MeTaboJIu3M, TOMEOCTa3, CaMOpPETyJAIHs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTb, M3MEHYMBOCTH, POCT M PAa3BUTHE), OUOJOTHYECKUE TEOPHUH
(knerounas teopus T. llIBanna, M. llneiinena, P. BupxoBa, XxpoMocoMHas Teopust
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHtpax
MHOT000pa3usi ¥ MPOUCXOKACHUS KYyJIbTYPHBIX PACTCHHUI), 3aKOHBI (€AMHOOOpa3us
IIOTOMKOB TE€PBOr0 MOKOJEHUS, PACIICIUIEHUSI, YUCTOThl raMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHnensa, TrOMOJOTMYECKHX PSANOB B HACIEACTBEHHOM
m3meHunBocty H. . BaBuiiosa), npuHUUIBI (KOMILIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAAMU HAYyYHOT'O TMO3HAHHUS, HUCIOJb3yEMbIX B
OMOJOTUYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMHUCAaHUE, W3MEPEHHE,
HaOJIO/ICHNE, SKCTICPUMEHT);

YMEHHUE BBIJIENATh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
AYKapUOT, OJHOKJIETOYHbIX W MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHUCIE
OakTepuid, rpuOOB, PACTEHUM, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAaHOB U CUCTEM
OpraHoOB pAacTE€HMM, JKUBOTHBIX, 4YEJIOBEKa, MPOLECCOB KHU3HEICATECIbHOCTH,



MPOTEKAIOUIUX B OPraHU3Max PacTeHHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTMYECKUX
IpoLeccoB: 0OMeHa BellecTB (MeTadonn3M), NPEeBpAlICHUsI YHEPTUu, OpoKeHUs,
aBTOTPO(HOTO U reTepoTPOPHOro TUMOB MUTAHUA, (OTOCUHTE3a U XEMOCUHTE3A,
MHTO3a, MeW03a, TaMeTOreHe3a, 3MOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOXKEHUS,  MHAMBUAYAJbHOTO  pa3BUTUS ~ opraHu3Ma  (OHTOreHe3a),
B3aMMOJICUCTBHS T€HOB, T'€TEPO3UCaA, UCKYCCTBEHHOI'O 0TOOPA;

YMEHHE YCTaHaBIMBATh B3aUMOCBS3U MEXAY OPraHOMIaMU KIETKH U HUX
(GYHKIIUSAMHA, CTPOCHHEM KIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXTY
opraHaMMd M CHCTEMaMu OpraHOB Y pPACTeHHi, >KUBOTHBIX W 4YEJOBEKa U MX
GYHKIUAMHA, MEXAY CUCTEMaMH OpPraHOB M WX (DYHKIHUSAMHU, MEXKIy >Taramu
oOMeHa BelIeCTB, ATaraM KJIETOUYHOTO LUK U KU3HEHHBIX IIUKJIOB OPraHU3MOB,
sTanamMu 3MOpPUOHAIBHOTO Pa3BUTHS, TEHOTHIIOM W (EHOTHIIOM, (PEHOTHUIIOM H
(dakTopamu cpeabl OOUTaHUS;

YMEHHUE BBIABIISITh OTJIWYUTEIbHBIC TTPU3HAKU KUBBIX CUCTEM, B TOM YHCIIEC
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTeJbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMATHUYECKUX TPYIIIT;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYMHHO-CIIEICTBEHHbIE
CBSI3M MEXY UCCIIEIYEMBIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBICHUSIMU, J€aTh
BBIBOJIBI M IPOTHO3bI HA OCHOBAHUH MOJTYUYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBITIOJNHATH JA0OpAaTOPHbIE U TPAKTHYECKHE PaldOThI, COOMIOAATH
npaBuia mpu padbore ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaAHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, MPOBEPATh UX IKCIECPUMEHTAIHHBIMU
cpenctBamu, GOpMYNIHpYS LETb HCCIEAOBAHUS, aHAJIU3UPOBATH MOJIYYCHHBIC
PE3yNbTATHI U JNIaTh BHIBOBL;

yMEHHE yYacTBOBAaTh B y4E€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  MOJIYYCHHBIE  Pe3ylbTaThl Ha  yUYEHUYECKUX
KOH(EpeHIUsX;

YMEHHE OLEHUBATH 3TUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEIOBAHUI B
o0acTv GMOJIOTUH ¥ MEAULIMHBI (KJIOHUPOBAHKE, HCKYCCTBEHHOE OIJI0I0TBOPEHHUE,
HaIlpaBJICHHOE N3MEHEHUE T€HOMA U CO3JJaHNE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBEIOOp Oynymier mnpodeccruoHambHOM
NEATEeNIbHOCTU B 00JlacTU OMOJIOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOr0 XO034iCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIYOJISITh MO3HABATEIbHBIM
WHTEPEC, HAMPABJICHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIONIEH mpodeccuu u
IPOJOJDKEHNE OHMOJOrM4eckoro oOpa3oBaHHMS B OpraHu3alUsaX CpPEAHEro
PO(PeCCUOHATIBLHOTO U BBICILIENO0 00pa30BaHUsl.



[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro mpenmera «buomorus» B 11
Kj1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJM OUOJIOTUH B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOHl €CTECTBEHHO-HAay4YHOH
KapTUHBl MHpa, B MO3HAHUMU 3aKOHOB NPHUPOABI M PEIICHUH 3SKOJIOTHYECKUX
npoOJeM 4YelnoBEeYecTBa, a TakKe B PEIIEHHWH BONPOCOB PalMOHAIBHOIO
MPUPOAOIIONB30BaHUA, U B (POPMUPOBAHUM [IEHHOCTHOI'O OTHOILIEHHUS K MPHUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJAaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHUY;

yMEHHE BIAJETh CHCTEMOM OMOJOrMYECKUMX 3HaHWM, KOTOpas BKIIIOYAET
ONpeJieieHHs] M TMOHMMAaHHWE CYIIHOCTH OCHOBONOJIAralouIuX OUOJIOrHYECKUX
TEPMUHOB M TMOHATUN (BUJ, 3KOcHcTeMa, Ouocdepa), OMOIOrHMUECKHE TEOPHUH
(aBomrounonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPUs DBOJIOLUH), YUCHUS
(A. H. CeBeprioBa — 0 myTsIX U HampaBieHusx 3Boiroruu, B.. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxoxacrsa K. M. bopa), npaBuna (mMunumyma FO. JluOuxa,
HKOJIOTUYECKON MHpaMUIbl 3HEpruM), rumnoressl (rumore3a «mupa PHK» V.
I'unbepra);

yMEHHE  BJIaJleTh  OCHOBHBIMH  METOJAAaMH  HAY4YHOrOo  IO3HaHWS,
UCIIOJIb3YEMBIMU B OUOJIOTUYECKUX MCCIIEIOBAaHUSIX )KUBBIX O0BEKTOB M YKOCHCTEM
(omucanue, u3MepeHue, HaONIOIeHHEe, SKCIIEPUMEHT), CIIOCOOAMH BBISABICHHS H
OILICHKHU aHTPOIOT€HHBIX U3MEHEHU B PUPOJIE;

YMEHHE BBIACNIATH CYIIECTBEHHbIE TNPU3HAKUA: BHUIOB, OHOTEOIIEHO30B,
DKOCUCTEM U Ouocdepsl, CTAOMIM3UPYIOIIETO, IBIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOPA, AJUIONATPUIECKOT0 M CUMITATPHUUECKOTO BH1000pa30BaHMs,
BIMSHUSL ~ JIBIDKYIIMX  CHJI  ODBOJIONMH  HAa  TeHOMOHJ  TOMYJISAIUH,
PUCTIOCOOJIEHHOCTH OPTraHU3MOB K cpefie 0OMTaHUs, YepeAOBaHMs HaAIPaBICHHMA
HBOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTHH B SKOCHCTEMAX;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY IpoOLEcCaMu 3BOJIIOLUH,
JIBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH PAa3JIUYHBIX 3KOCHCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABISATH  OTJIMUWTENbHBIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCIIOCOOJIEHHOCTh BUJIOB K cpene oOuTaHusi, abMOTHUECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ 3KOCHUCTEM, B3aMMOCBS3€d  OpPraHM3MOB B  COOOIIECTBaXx,
AHTPOINOTE€HHBIX U3MEHEHNN B DKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE HCMOJb30BATh COOTBETCTBYIOLUIME apPryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISI JIOKA3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATHUYECKHUX TPYIIN, B3aUMOCBSI3H OPraHU3MOB U CPeJibl OOUTaHUsI, €IUHCTBA



YeNIOBEUECKNX pac, HEOOXOJUMOCTH COXpaHEHHs MHOTOOOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

YMEHHUE pelIaTh OMOJOTUYECKUE 3a]]a4l, BBISIBIISTh IPUIMHHO-CIIEICTBEHHBIC
CBSI3M MEX/IY UCCIIEyeMbIMH OMOIOTHYECKUMU MPOIIECCAMU U SIBICHUSIMHU, 1E1aTh
BBIBOJIBI ¥ IPOTHO3HI HA OCHOBAHUY TIOJIYYCHHBIX PE3YJIbTaTOB;

YMEHHE BBIMIOJNHATH JA0OpPATOPHbIE U NPAKTHYECKUE PabOThl, COOMIOAATH
npaBuiia npu pabote ¢ yueOHbIM U Ja00OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh UX IKCIEPUMEHTATbHBIMHU
cpeacTBamu, GOpMYyIUpPYs I1eJdb HWCCICIOBAHMS, AHATU3UPOBATH IOJYYCHHBIC
pe3ynabTaThl U IeTIaTh BHIBOJIBI;

yMEHUE YYacTBOBAaTh B Yy4eOHO-UCCIEI0BATEIbCKON paboTe Mo OHOIoTHH,
DKOJIOTUM W MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, W
NyOJIMYHO  TIPEACTABIATH  IOJYYCHHBIE  pe3yabTaThl Ha  YYCHHYECKHX
KOH(EpEHIUSX;

YMEHHE OIEHUBATh TUIOTE3bl U TEOPUU O MPOMCXOKICHHUH )KU3HU, YEIIOBEKA
M YEIOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBUAX M CIIOCO0aX MpPeIOTBpAIICHUS
r1o0anbHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayiier mpodeccuoHaTbHON
JeSTEIHLHOCTH B 007aCTH OMOJIOTUH, SKOJIOTUH, TPUPOAOIIOIH30BAHUS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPHUM, CEJIBCKOTO XO35HCTBA, MUIIEBOM
POMBIIJIEHHOCTH, YIAyOJsaTh IO3HABaTEIbHBIA WHTEpEC, HANpPABICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccun W MPOAOJIKEHHUE
OMOJOTUYECKOTO 00pa30oBaHUsl B OpPraHU3aIUsAX CPEIHETO MPO(ECCHOHATBHOTO U
BBICITIETO 00pa30BaHMS.



4. TEMATUYECKOE IVIAHUPOBAHUE

TemaTnueckoe ITaHUPOBAHNEC C YKA3AHUECM KOJIMYCCTBA aKaICMUICCKHUX YaCOB, OTBOAMMBIX Ha OCBOCHHC K&)K):[Oﬁ TCMBI y‘IC6HOFO

npeameta «buonorus. YrinyOneHHbI YPOBEHb» U BO3MOXKHOCTH UCIIOJIB30BAHUS 110 3TOM TEME JIEKTPOHHBIX (LIU(PPOBBHIX)

00pa30BaTENIbHBIX PECYPCOB, SBISAIOIIUXCS Y4EOHO-METOAMYECKUMU MaTepruagaMu (MyIbTUMEAUMHbBIE TPOTPAMMBI, 3JIEKTPOHHBIE

Y4eOHUKHU U 3aJJaYHUKH, JIEKTPOHHbIE OMOINOTEKH, BUPTYaIbHbIE JaOOPATOPUH, UTPOBBIE POTPAMMBI, KOJUIEKIIMH LIU(PPOBIX

00pa3oBaTeNIbHBIX PECYPCOB), UCTIOIB3YEMBIMU ISl OOYUYECHHS U BOCIIUTAHMS PA3IMUHBIX TPYMI MOJb30BaTEICH, MPEICTaBICHHBIMU
B 2JIEKTPOHHOM (IIU(POBOM) BUJIE U peATU3YIOMIMMU AuaakTH4Yeckue Bo3MoxHOCTH KT, comepikanne KOTOPBIX COOTBETCTBYET

3aKOHOAATENbCTBY 00 00pa3oBaHUM).

10 KIIACC
KonuvecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (ungposbie)
Ne ni/m Kontpoabubie | IlpakTHyeckue
NMPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI pecypes:
1 buonorus kak Hayka
2 JKuBble cucTeMbl U UX U3y4YEHUE
3 buonorus knetku 0.5
4 XuUMHUYecKast OpraHu3amus KJICTKA 10
5 Crtpoenue u GyHKIIUU KICTKH 8
5 OOMeH BellecTB U MPEeBpallleHue SHEPTUU B 9 1
KIIETKE
7 Hacnencreennas undopmanus u 9 05
peanu3zanus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1
Ctpoenuie U GyHKIMH OPraHU3MOB 17 1.5
10 Pa3mHOkeHNe U pa3BUTHE OPraHN3MOB 8 1.5




11 I'eneTnka — HayKa O HAaCIEACTBEHHOCTH U 5 05
M3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTHU HACJIECTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTU 6
14 I'eneTnka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorust u cuHTETHYECKask OMOJIOTHS 4
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 13




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 3apokIeHNE ¥ PA3BUTHE YBOJTIOIIMOHHBIX 4
MpeACTaBICHUHN B OMOJIOTHH
Muxkpo3BoiIOIUs U €€ pe3yabTaThl 14 2
Maxpo3BoJTIOIHS U €€ Pe3yIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHUCTEM 3 0.5
C OKpYy»Karollen cpeou
Opranu3Mebl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TIOMYJISIIII 0.5
DKOJIOTHS COOOIIECTB. IKOJOTHUECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobanpHas 3KocHCTEMA
11 UenoBek 1 OKpyKarolas cpeaa
12 PezepBHoe Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




5. HOYPOUYHOE INIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

buonornsa xak koMIniekcHas HayKa U KaK
4acTh COBPEMEHHOTO OOIIECTBA

JKuBrle cucTeMBbl U UX CBOMCTBA

ypOBHeBaSI OopraHHu3aluAa )XUBBIX CUCTEM

WcTopus OTKPBITHS U NU3Y4EHUS KIETKU.
Kiterounas teopust

MeTo1bl MOJIEKYJISIPHOM U KJIIETOYHOM
ounonoruun. [IpakTuueckas padota
«3yueHue MeTo0B KJIETOYHOM
ouosoruu (xpoMarorpadus,
anekTpodopes, nuddepeHnraibHOe
nentpudyruposanue, [TL[P)»

0.5

XUMHAYECKHAH COCTAB KIIETKU

MI/IHepaJ'ILHLIC BCIICCTBA KIICTKU, UX
OuoJjioruyeckas POJIb

Opranuyeckue BeliecTBa KJICTKU —
oenku. JlaboparopHas paboTa
«O6Hapyx)eHne OelIKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKIIUI»

0.5

CoiicTBa, K1accupuKanys U GyHKIUH
OenkoB




10

Opranudeckue BEIIECTBA KIETKU —
YTJIEBOABL

11

OpFaHI/I‘-IeCKI/IG BCIICCTBA KIICTKH —
JIMITHU ABI

12

Hyxneunossie kucnorsl. JJHK u PHK.
JlaboparopHuas padota «lccrnenoanme
HYKJIEUHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

0.5

13

Crpoenue u pynkuuu ATO. [Ipyrue
nykieosunrpudocedarsr (HTD)

14

Cexsenuponanue JJHK. Metoabl
T€HOMUKH, TPAHCKPUTITOMHUKH,
MMPOTEOMHKH

15

MeTomp! CTPYKTYpPHOU OHOJIOTHN

16

Tunsl knetok. [IpokapuoTuueckas KieTka

17

CtpoeHue s3yKapuoTHYECKOUN KIIETKHU.
[IpakTuueckas padota «3yueHnue
CBOMCTB KJICTOYHOW MEMOpaHbI»

0.5

18

[ToBepXHOCTHBIN anmapaT KJIETKH

19

OaHoMeMOpaHHbIE OPraHOU bl KIIETKH.
[IpakTuueckas pabora «3ydyenue
JBUKEHUSI LIUTOIJIA3MbI B PACTUTEIIbHBIX
KJIETKaX»

0.5

20

[TosryaBTOHOMHBIE OPraHOU/IbI KJICTKU:
MUTOXOHAPUH, Iu1acTuabl. JlabopatopHas
pabota «/ccrnenoBanue mia3mMoin3a u
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KIIETKaX)»

0.5

21

HeMeM6paHHHe OpTraHOUAbI KJICTKU




22

Crpoenue u GyHKIUH S11pa

23

CpaBHuUTENIbHAS XapaKTEPUCTHUKA KIIETOK
sykapuoT. JlabopaTopnas padora
«M3yueHne cTpoeHUsI KIIETOK Pa3InYHbIX
OpraHU3MOB»

0.5

24

ACCUMWISIIAA U TUCCUMUIISIIASL — JIBE
CTOpOHBI MeTabom3Ma. Turer oOMeHa
BemiecTB. JJaboparopnas padota
«M3ydeHune KaTaTuTHIECKON aKTHBHOCTH
(dbepMeHTOB (Ha puMepe aMuiIasbl WK
KaTaJia3bl)»

25

depMeHTAaTUBHBIN XapakTep peakuui
KJIeTOuHOTO MeTabonu3ma. JlabopaTopHas
pabota «3ydyenune pepMeHTATUBHOTO
paclienieHus IepoKCuaa BOI0Opoia B
PaCTUTENBHBIX U )KMBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpBI U OEIKU-UHTUOUTOPHI

27

ABTOTpOGHBII THII 0OMEHa BEIIECTB

28

doTtocunTes

29

XemocuHTe3. JlaboparopHas padoTa
«CpaBHeHHE MPOLeccCOB POTOCHHTE3A U
XEMOCHHTE32

0.5

30

AnHaspoOHbIe OpraHu3Mbl. Bujibl
opoxenus. JlabopatopHas padora
«CpaBHEHHE MPOLIECCOB OPOKEHUS U
TIBIXQHUSI»

31

AspoOHBIE OpraHU3MBbl. JTarbl
HHEPreTUYecKOro oOMeHa. DHeprus




MEMOPaHHOTO IPaJUEHTA IIPOTOHOB.
Cunte3 AT®: Pabora nporonnoit AT®-
CHHTA3bl

O000111eHNE ¥ cUCTEMATH3AMS 3HAHUN
1o teme "OOMEH BELIECTB U
MpeBpalleHne SHepruu B Kietke" /

32 KonTponsnas pabora no teme "O6meH
BEIIECTB U MPEBPAIICHNE SHEPTHH B
KJieTke"

33 Peakiun MaTpuyHOTO CHHTE3a

34 Tpanckpunuus — MaTpUYHBIN CHHTE3
PHK

35 Tpaucasus u e€ Tarbl

36 KoaupoBanue amuHokuciot. Poib
pubocomM B OuocuHTE3€e OemKa

37 Opranuzanys reHoma y IpoKapuoT u
3yKapuoT

38 MouiekynspHble MEXaHU3MBbI SKCIIPECCHH
TEHOB Y 9YKapuoT
Bupycbl — HeknerouHble GOpMBbI KUZHU

39 1 oOnMraTHeie mapa3uThl. [IpakTrueckas 0.5
pabota «Co3nanue MOJIe BUPYyCa

40 BupycHrbie 3a601eBaHus YeI0BEKa,
KUBOTHBIX, PACTEHUN

41 HanortexHosioruu B 6M010TUU U
MeAULIIHE

42 JKW3HEHHBIN UK KIETKU

43 Martpuunsiii cuntes JJTHK




Xpomocowmsl. JTabopaTtopras pabota

44 «M3ydyeHre XpOMOCOM Ha FOTOBBIX 0.5
MUKpOTIpEriapaTax»

45 JleneHnue KIETKH — MHTO3
Tunel knetok. KapuokuHes U HUTOKUHES.
Perymnsius ;kM3HEHHOTO [IUKIIA KIETOK.

46 JlaboparopHuas pabota «Habmronenne 0.5
MHUTO3a B KJIETKaX KOHYHMKA KOPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpernapaTax)»
O060061eHre U cucTeMaTu3alus 3HaHu|
o remaM "HacnenctBenHas nndopmanus

47 U peanm3anus ee B kietke", "JKu3HeHHbIN
nukn kietku" / KontpoasHas paboTa mo
teme "Peakiuu MaTpudHOTrO cMHTE3a"

48 Opranu3Mm Kak eMHOE 11eJI0e

49 Txanu pacrenuit. JlabopartopHnas pabora 05
«M3yueHue TKaHel pacTeHUID) '
TkaHu )KMBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHas pabora «3y4yeHue TkaHen 0.5
KUBOTHBIX»
Oprassl. CHCTEMBI OPraHoB.

51 JlaboparopHas pabota «/3yueHue 0.5
OpraHoB I[BETKOBOT'O PACTECHUS

52 Ornopa Tena opraHu3MoB

53 JIBuKEeHNE OpraHu3MOB

54 IIntanue oprann3mMoB

55 [IuTaHue MO3BOHOYHBIX KUBOTHBIX.

HI/IH_[eBapI/ITCJ'ILHaSI CHUCTEMaA 4YCJIIOBCKA




56

JIpIXxaHue OpraHu3MoB

I[BIX&HI/IG IIO3BOHOYHBIX )XUBOTHBIX U

57
YeJloBeKa
58 TpaHcmopT BemecTB y OpraHu3MoB
59 KpoBeHnocHas cucrema nNo3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa
60 Brienenue y opranusmMoB
61 3ammTa y OpraHu3MoB
62 NMMyHHas cuctema yenoBeka
63 PaznpaxiuMocTh U perymsnus y
OpraHu3MOB
64 I'ymopaineHast perynasius u SHI0KPUHHAS
CUCTEeMa KUBOTHBIX U YeJIOBEKa
65 dopMbI pa3MHOKEHUST OPTaHU3MOB
66 [TonoBoe pa3MHOKEHUE
67 Meiio3
I'amerorene3. OOpazoBaHuE U pa3BUTHE
68 MOJIOBBIX KJeTok. JlaboparopHas pabota 05
«U3yueHne cTpoeHUs MOJIOBBIX KIETOK Ha '
TOTOBBIX MUKpOIIpenapaTax»
69 NunauBuayanbHOe pa3BUTHE OPraHU3MOB
— OHTOTEHE3
70 3aknajka OpraHoB U TKaHEU U3
3apO/JIBIIIEBBIX JTUCTKOB
71 PocT u pa3BuTHE KUBOTHBIX. 05

JIaGopatopHas pabota «BrisgBieHHe




IIPHU3HAKOB CXOJACTBA 3apoz[bm1e171
IIO3BOHOYHBIX ) XMBOTHBIX))

72

PasMHOkeHME U pa3BUTHE PACTCHUM.
Jlaboparopuas padota «CtpoeHue
OpraHoB Pa3MHOKEHUS BBICILIUX
pacTeHuin»

0.5

73

O060061eHre u cucTeMaTu3alus 3HaHun
o reme "CtpoeHue u pyHKIUU
opranu3moB" / KontposibHas pabdoTa 1o
teme "CrpoeHue u (yHKIIMH OpaHU3MOB"

74

I/ICTOpI/ISI CTaHOBJICHUA U Pa3BUTHA
TCHCTUKH KaK HAyKH. OCHOBHBIE TOHIATHUSI
Y CUMBOJIBI TeHeTUKH. JlabopaTtopHas
pabota «Jlpo3oduiia kak 00bEKT
TCHETUYECKUX UCCIICTOBAHMIT

0.5

75

3aKOHOMEPHOCTH HACJIeI0BaHUS
MpU3HAKOB. MOHOTHOpHTHOE
ckpemuBanue. [Ipaktuueckas padbota
"N3ydenue pe3yabpTaToB
MOHOTHOPHUHOTO CKPEIIUBAHUS Y
po30¢uIs"

0.5

76

HI/ITOHOFI/I‘IGCKI/IC OCHOBBI
MOHOFI/I6pI/II[HOFO CKpCIIUBaHUA

77

AHanH3pr10mee CKpCIIUBAHUC.
Henonnoe JAOMHWHHUPOBAHUC

78

JIMrubpuiHoe CKpeluBaHue.
[IpakTuyeckas padora «M3yueHue
pe3yAbTaTOB IUTUOPUIHOTO
CKPELIMBaHUA y APO30(PUIIB»

0.5




HHTOJ’IOFI/I‘ICCKI/IC OCHOBBI III/II‘I/I6pI/II[HOI‘O

79 1
CKpEIIUBaHUS

80 CuerieHHOE HacJIeJJOBaHHE MTPU3HAKOB 1

81 XpOMOCOMHasi TEOPUSI HACIEICTBEHHOCTH 1

82 I'enerunka mosa 1

83 I'eHOTHT Kak [EJIOCTHAS CHCTEMa 1

84 I'eneTn4eckuii KOHTPOJIb Pa3BUTHUSA 1
pacTeHui, )KUBOTHBIX U YETIOBEKA

85 N3meHunBOCTE TPU3HAKOB. Buasl 1
W3MEHYUBOCTH

86 MoudukanuoHHas U3MEHINBOCTh 1
BaprannonHslli psa 1 BapHallMOHHAS
kpuBas. JlaboparopHas padoTa

87 «MccnenoBanmne 3aKOHOMEPHOCTEH 1 05
MOAU(PHUKAITUOHHON U3MEHUYUBOCTH. '
[TocTpoeHnne BapHallMOHHOTO psiaa U
BapyallMOHHOW KPUBON»

88 ['eHoTMIIMUECKAst U3BMEHYUBOCTb. 1
KomMOunaTiBHas ©I3MEHYUBOCTh
MyranroHHas U3BMEHUYUBOCTbD.

89 [IpakTnueckas paborta «Myrtanuu y 1 05
po30¢ bl (Ha TOTOBBIX '
MUKpOTpernaparax)»

90 3aKOHOMEPHOCTU MYTALIMOHHOTO 1
npoiiecca. JNUreHETUKA U STUT€HOMMKA

o1 O060011eHNEe U cUCTeMaTU3aIMs 110 TeMe 1 05

"I"eHeTnka - HayKa O HAaCJICACTBCHHOCTU U




M3MEHYMBOCTH OPraHu3MoB" /
KonTtposneHas padota no teme "['enernka"

92

I'eneruka yenoseka. [IpakTuueckas
pabota "CocraBieHue U aHAIIN3
poaociaoBHOM"

93

Mertoapl MEAUIIMHCKOI T'€HETUKU

94

3HaueHue MGI[I/IIII/IHCKOﬁ T'€HCTUKHU B
OpeaAOTBPAICHUHN U JICHCHHUU
FeHETUUECKHX 3a00JIeBaHMIl YeI0BEKa

0.5

95

OCHOBHBIC TIOHSATHUS CEJICKIIHH.
JlabopaTtopHnas pabota "M3y4ueHue copToB
KYJIBTYPHBIX PACTCHHUIA U TTOPO]T
JIOMAaIIHUX >KUBOTHBIX"

0.5

96

MeTomp! ceneKIIMOHHON PabOTHI.
JlabopaTtopHas pabora "M3yueHune
METOJIOB CEJICKIIUM pacTeHUI"

97

JlocTHKEeHUS CeNEKIIMU PACTEHHUI 1
KUBOTHBIX. [IpakTHueckas padboTa
"I[IpuBuBKa pacTeHui"

98

COXpaHeHI/Ie, HU3Y4YCHHUE U NCII0JIb30BAaHUC
TCHCTUYCCKUX PECYPCOB

0.5

99

buoTexHo0rUs Kak HayKa U OTpacib
npousBojacTBa. [Ipakruueckas padora
"N3ydyeHre 00beKTOB OMOTEXHOJIOTUH"

100

OCHOBHBIC HANPaBJICHUSI CHHTETHUCSCKHH
OHOJIOTUU

101

XpOMOCOMHaH U T'CHHA UHKCHCPUS

102

MeauiHcKIe OMOTEXHOJIOTUH




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102

13.5




11 KVIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpopirre | Ipaxrireciie H3y4eHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI pecypest
1 OposonmonHas Teopust Y. Jlapsuna 1
5 JIBHOKyIye CHIIbI ABOJIFOIMA BUIOB 110 Y. 1
JapBuny
3 Boprba 3a cymectBoBanue, 1
€CTECTBEHHBIN M UCKYCCTBEHHBIH OTOOD
4 DOopMUPOBAHUE CUHTETUYECKON TEOPHH 1
IBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Monmynsius — s3neMeHTapHas eAMHULIA 1
SBOJTIOIIH
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlaboparopHas 1 05
pabora «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI HIBOJIIOLUU 1
9 Dddext ocnoBatensa. Ipdekr 1
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauyu. M30m0uu nonyssuui: 1
reorpaduueckas, Ouojgormueckas
11 EctecTBeHHbII 0TOOp — HaIpaBIAIOMIUN 1

(baxTop 3BOIOLUN




12

[TonoBoit oTOOP

13

[Tpucrnocob6IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIIOIUH.
JlabopatopHnas pabora «/3yuenne
apoMop(}030B U UANOATANITAIIUHN Y
pacTeHUM U KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocobaeHuit y
Opranu3MoB: Mopdosornieckue,
¢buznonornyeckue, OMOXMMHYECKUE,
noBenieHyeckue. Jlabopartopnas padota
«[Ipucnocobiienns opraHu3MOB U UX
OTHOCHTEIIbHAS 11eTIECO00Pa3HOCTHY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlaGopaTtopHnast pabora «CpaBHEHHE
BHJIOB TI0 MOP(}OJIOTUYECKOMY
KPUTEPUIO»

0.5

16

Crpykrypa Buga

17

BunooOpa3oBanue Kak pe3ysibTar
MHUKPO3BOJIIOLIUU

18

CBs3b MHKPOSBOJOIOUH U
SIHUACMUOJIOINHU

19

MaKpOI)BOJ'IIOI_[I/IH. ITaneoHTONIOrMYECKHE
MCTOJbI U3YUCHUS SBOJIFOIUN

20

EI/IOFGOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHU
OBOJIIOIINH

21

3M6pI/IOJ'IOFI/I‘-IeCKI/IC 1 CPAaBHUTCIIBHO-
MOp(I)OJ'IOFI/I‘-IeCKI/IC MCTOAbI U3YUCHU
9BOJIIOIITNH




MoneKynsipHO-r€HETUUECKUE,

22 OMOXMMHYECKHUE U MATEMATHUYCCKUE
METO/IbI H3yICHHSI IBOJFOIIUU
23 OO01mre 3aKOHOMEPHOCTH IBOJTFOIIHH
24 AJlanTUBHAS pauaIus.
HepaBHOMEpPHOCTH TEMIIOB YBOJIFOIHH
o5 HayuHble runoTe3sl IPOUCXOXKICHUS
YKU3HU Ha 3emJie
26 JloHaydHBIC MPEICTABICHUS O
3apOKICHUH KU3HH
97 OCHOBHBIE ATAITB HEOPraHUIECKOU
IBOJTFOITUHT
28 I'umore3sl 3apoKICHUS )KU3HA
Hctopus 3emnu 1 METObI €€ N3y4eHUS.
29 JlaGopaTtopHnast padota «M3ydeHue u 05
OTIMCAaHHE UCKOTIAeMbIX OCTaTKOB
JPEBHUX OPraHU3MOBY»
30 HauanbHeie 3Tansl opraHun4eckoin
IBOJTIOIHI
31 DBOJIIOIHS DYKApHUOT
OCHOBHBIE ATaIIbI BOJIOIUU
39 pacturensHoro mupa. [Ipaktudeckas 05
pabora «3yuenue ocobeHHOCTEH '
CTPOEHUS paCTEHUI Pa3HBIX OTIICIOBY»
33 OCHOBHBIE ATaIbI BOJIOIUU KUBOTHOTO

MUpa




34

OBoJronus )KUBOTHBIX. [IpakTnueckas
pabora «M3yduenue ocobeHHOCTEH
CTPOCHHA IMO3BOHOYHBIX JKUBOTHBIX»

0.5

35

PazButue xxu3HM Ha 3emMIie 1o 3pam U
nepuoam

36

MaccoBble BEIMUPaHUS —
9KOJIOTMYECKHUE KPU3HCHI MPOIIIOrO

37

CoBpeMeHHbIN 3KOJOTUYECKUI KpU3HC,
€ro 0COOCHHOCTH

38

CoBpemeHHas crucTeMa OpraHudeCcKOro
MHpa. OCHOBHBIE CUCTEMaTHYECKUE
TPYIIIBI OPraHU3MOB

39

O06o01enre 1 cucTeMaTru3amus 3HaHUHA
1o TemMaM "MUKpO3IBOJIIOIUA U €€
pe3yabtathl", "MakposBOJIIOLHUS U €€
pesynbTaThl'"/ KorTponsHas padoTa no
TeMme "OBoirronus"

40

AHTpOl'IOJ'IOl"I/IH — HayKa O 4YCJIOBEKE

41

Pa3BuTue npenacraBieHui o
MPOUCXOXKICHUHU YEIIOBEKA

42

MecTo 4enoBeka B CHCTEME
oprannyeckoro mupa. Jlaboparopnas
pabora «3yuenue ocobeHHOCTEH
CTPOEHHS CKEJIeTa YeIOBeKa, CBI3aHHBIX
C MPSIMOXOXKICHUEM»

0.5

43

Z[BI/I)KYH_[I/IC CHJIbl aHTPOIIOT'CHE3a

44

CooTHOIIEHHE OHOJIOTHYECKUX U
COIMANIBHBIX (hAaKTOPOB B AaHTPOTIOTEHE3E




45

OcHOBHBIE CTaJMHU AHTPOTIOTEHE3a

46

Ilanmeorenerrka u mmajeoreHoMuKa

47

OBOJIIOLHS COBPCMCHHOI'O 4YCJIOBCKA

48

UYenoseueckue pacel. [Ipaktuyeckas
pabota «/3y4eHne IKOJIOTHUECKUX
aJjanTaluil YeJI0BEKa)

0.5

49

MexaucuuIninHapHble METO b
AHTPOTIOJIOTUN

50

3apoKJeHNe U Pa3BUTHE IKOJIOTUHU

51

Mertonel akonorun. Jlaboparopnas
paborta «M3ydeHue MeToa0B
AKOJIOTUIECKUX UCCIICIOBAHUI

0.5

52

3HayeHNe YKOJIOTHYECKUX 3HAHUN IS
YeJI0BeKa

53

Dxoyiorudeckue haKkToOpbI

54

Abuotndeckue daxktopsl. CBET Kak
sKoJIorn4eckuii paktop. JlaboparopHas
pabota «BplIsBIIeHHE TPUCTIOCOOICHUI
OpPraHu3MOB K BIIUSTHHIO CBETa

0.5

55

AbuoTtndeckue daktopsl. Temneparypa
KaK 9KOJIOTUYECKUN (aKTop.
JIabopatopHas pabota «BrisBiicHHE
MPHUCTIOCOOJICHUI OPraHU3MOB K
BIIMSTHHEO TEMIIEPATyphI»

0.5

56

AbuoTtnueckue (pakropsl. BiraxkHOCTh
KaK 9KOJIOTUYEeCKUH (aKTop.
JlaGopatopHas paboTa « AHATOMUYECKHE

0.5




0COOEHHOCTH PAaCTEHUI U3 Pa3HBIX MECT

oOUTaHUS

o7 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 Buonornyeckue putmMsl 1

59 XKuznennsie GopMbl OpraHU3MOB 1

60 buoTtnueckue akropsr 1
3HayeHne OMOTHYECKUX B3aUMOIEHCTBUI

61 JUTSL CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie 1
obuTaHus

62 DKOJIOTUYECKHE XapaKTEPUCTUKH 1
TTOTTYJISIITIH
OcHOBHBIC TIOKA3aTEIJIN MOTYJISIIHH:

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U 1
MOJIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEJIH TOIYJISIIHIH:

64 POXKIaEMOCTb, IPUPOCT, TEMIT POCTA, 1
CMEPTHOCTh, MUTPAIIHH

65 DKoJIOTUYECKast CTPYKTYpa OIS IHH

66 JluHaMuKa TOMYJISIITUY U €€ perysius

67 KpuBsie pocTa YHCICHHOCTH MOMYIISIIUY. 1
KpuBbie BBDKHBaHHS
DKoJoruveckasi HUIa BUA.

68 JlaGopaTtopHas pabota 1 05
«[IpucriocoOieHus ceMsiH paCTeHUI K '
pacceneHuio»

69 Bupa kak cucrema nomynsuuii 1

70 3aKOHOMEPHOCTH TMOBEJCHHS 1 MUTPALIAN 1

KHUBOTHBIX




71 Coo0r11ecTBO OpraHnu3MoB — OHUOIICHO3

72 DKocucTeMa Kak OTKpbITasi cUCTeMa

73 KpyroBopoT BemiecTB 1 MOTOK SHEPTHU B
HKOCHUCTEME

74 OcHOBHBIE TTOKA3aTENN IKOCHUCTEMBI

75 DKOJIOTUYECKHE MUPaAMUIbI

76 N3menenust cooO1iecTB — CyKIECCUU
[TpupoHBIe 5KOCUCTEMBI. DKOCHCTEMBI

77 03€p M peK. IKOCUCTEMBI MOpEeH U
OKEaHOB

78 [IpupoaHbIE S5KOCUCTEMBI. DKOCUCTEMBI
TYHJIP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOT€HHBIE YKOCUCTEMBI
Ypboskocucremsl. [IpakTuueckas padora

80 «/3ydeHue u onrcaHue 0.5
ypOOIKOCHCTEMBI
3aKOHOMEPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aHMOJICHCTBHI OpraHu3MOB
B 9KOCUCTEMax
MexaHu3Mbl BO3IEUCTBUS 3arpsi3HEHUN

82 Pa3HBIX TUIIOB HAa CyOOpPraHU3MEHHOM,
OpraHU3MEHHOM, TOMYISIUOHHOM U
KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmeruranerapHas
o0oJouka 3emiu

84 Yuenue B. U. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHMS

o6uocdepsl




KpyroBopoTs! BeecTs u

86 OMOTCOXMMHUYECKHUE [TUKITBI

87 3onanbHOCTh Orocdepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh GHoCheps

89 DKOJIOTUYECKHE KPU3HUCHI M HX TIPUYHHBI

90 BosneticTue yenoBeka Ha 6uochepy

o1 AHTpOTIOT€HHOE BO3/ICHCTBUE HA
pPacCTUTENbHBIN U KUBOTHBIA MU

92 OxpaHa pupoIs!

93 OCHOBHBIE TPUHIUIIBI YCTOMYUBOTO
Pa3BUTHS YEJIOBEUECTBA U TPUPO/IBI
PannonanbHO€ pUPOIONOIb30BAHUE U

94 coXpaHEHHEe OMOJIOTHYECKOTO
pazHooOpa3zus 3emin
O060011eHre 1 cucTeMaTu3alus 3HaHu’
1o TemMaM "IKOJIOTus - HayKa O
B3aMMOOTHOLIECHUSIX OPraHU3MOB JIPYT C
JPYroM U HaJIOpraHU3MEHHBIX CUCTEM C

95 oKpyxaromen cpenoi”, "Opranusmsl u
cpena oouTanus", "IKOJIOTHS BUIOB U
nonyisius”, "OKoIorust CooOIIEeCTB.
Okonorudeckue cuctemsl", "buocdepa -
riobanpHas skocucteMa" / KoHTposapHas
paboTa no Teme "Dkonorus"

96 PesepBHblil ypok

97 PesepBHblil ypok

98 PesepBHblil ypok




99 PesepBHbIit ypok 1
100 PesepBHblil ypok 1
101 PesepBHblit ypok 1
102 PesepBHblit ypok 1
BIIEE KOJIMYECTBO YACOB
OBII] OJI CTBO HYACOB I1O 102 75

[TPOTPAMME




6. IPOBEPSIEMBIE HA EI'D 10 BUOJIOTMU TPEEOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NMpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

ChopmMupoBaHHOCTh 3HAHUW O MECTE€ M POJIM OHOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (dbopMUpoBaHUU COBPEMEHHOI
€CTECTBEHHOHAyYHOU KapTHHbBI MUPA, B MO3HAHUU 3aKOHOB IIPUPO/IBI
W pElIeHWH  JKU3HEHHO  BAXHBIX  COIMAIBHO-3TUYECKUX,
SKOHOMMUYECKHX, FKOJIOTMUECKUX MPOOJIEM YEeIOBEUYECTBA, a TAKKE B
pEelIeHHH BOMIPOCOB PAllMOHAIBHOTO IPHUPOJOIOJIBL30BAHUS, B
(hopMHpPOBaHUM IIEHHOCTHOTO OTHOIIEHHUS K MPHPOAE, OOIIECTBY,
YeJI0BEKY; O BKJIa/Ie POCCUMCKHX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUA

Brnanenune cucremoil 3HaHWNM 00 OCHOBHBIX METOJAaX HAYYHOTO
MTO3HAHUS, UCIIOJIb3YEMBIX B OMOJIOTUYECKHX HCCIICIOBAHUSIX YKHUBBIX
OOBEKTOB W OJKOCHCTEM (OINMHCAaHHWE, W3MEpPEHHE, MPOBEICHUE
HaOIOZCHUI); CrOCOOaMH BBISBICHUS W OIICHKA AaHTPOTIOTEHHBIX
W3MEHEHUU B MPUPO/IE.

YMeHHe BBIBUTATh THIIOTE3BI, IPOBEPATh UX IKCIEPUMEHTATHHBIMHU
cpenctBamu, (GopMymupys I1eJb HCCIEIOBaHUSA, AaHAIM3HUPOBATH
MOJTYYCHHBIC PE3YNIbTAThl U JIETaTh BHIBOIBI.

BrisiBiieHHE 3aBUCHMOCTH MEXIYy HCCICAYEMBIMH BEIUYMHAMM,
00BSICHEHHUE TIOJIYYEHHBIX PE3YIbTAaTOB U (DOPMYITUPOBAHUE BHIBOIOB

C UCIIOJIb30BAHHUECM HAYYHBIX HOHHTHI;'I, Teopnﬁ M 3aKOHOB

YMeHHe BIaJIeTh CHCTEMOW OWOJIOTHYCCKUX 3HAHWUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraroIye OWOJIOTHYECKUE TEPMHUHBI M TIOHSTHS
(>ku3Hb, KJIETKA, TKaHb, OPraH, OPraHu3M, BUJI, IOMYJISIHS, SKOCUCTEMA,
Ouo1ieHo3, buocdepa; MeTaboIM3M, TOMEOCTa3, KIETOUHbI UIMMYHUTET,
OuvocuHTe3 Oenka, OMOMONMMEphI, JUCKPETHOCTh, CAMOPETYIISIIHS,
CaMOBOCIIPOU3BE/ICHUE, HACJIEICTBCHHOCTD, W3MCHUHBOCTD,
SHEPro3aBHUCUMOCTb, POCT U Pa3BUTHE);

Oouonorudeckue Teopuu: kierouHas teopus 1. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHaIBHO-CENEKTUBHOIO UMMyHHTETA [1.
Opaux, N.M. MeuHukoBa, XpOMOCOMHas TEOPHUSI HACJIEICTBEHHOCTH
T. Moprana, 3akoH 3apoapiieBoro cxojactsa K. bapa, sBomntoninonnas

TCOpHUA 4. I[apBI/IHa, CHUHTCTHYCCKAd TCEOpUA ISBOJIIOLOHNU, TCOPUA




antponorene3za Y. Jlapsuna; teopust ouoreonenoza B.H. Cykauéna;
yuenue H.J. BaBuioBa o neHTpax MHOTrooOpas3usi U MpOUCXO0KICHUS
KyJIbTypHbIX pactenuii, yuenne A.H. CeBepuoBa o mnyrsix u
HarpaBJeHusx 3Bostonnn, yuenue B.U. Bepuaackoro — o ouocdepe);
3aKOHBI  (eIMHOOOpa3wWsi  TOTOMKOB  TIEPBOTO  TOKOJICHUS,
pacIlenaeHus] MPU3HAKOB, HE3aBUCHMOI'0 HACJIEOBaHUs IPU3HAKOB
I'. Menpaens; CLEIUIEHHOrO HACIEA0BaHUs IIPU3HAKOB U HAPYIIEHUS
cuerieHuss reHoB 1. MopraHa; TOMOJIOTMYECKHX PSIOB B
HacleacTBeHHOM wu3MeHunBocT H.M. BaBuioBa;, reHeTHueckoro
paBHoBecus [x. Xapau u B. BaiinOepra; 3apojsimeBoro cxojctsa K.
bapa; 6morenernueckuii 3akon J. ['exkenst, . Mromepa);
MPUHIMIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH );

npasuia (MuaumyMa FO. JInbuxa, sxosiornyeckoil mupaMusl Yrced,
O1OMacChl U SHEPTHH);

runote3sl (koamepBatHor A.M. Omapuna, mepBuyHOro OymboHa J[X.

Xonneitaa, mukpochep C. Dokca, pubozuma T. Uek)

Ymenune peiiatb IOHMCKOBBIC Onojoruyeckue 3aa4u; BBISABIIATH
IPUYNHHO-CJICACTBCHHBIC CBsA3U MCKIY HCCIICAYCMBbIMU
OHOJIOTMYECKUMU O6’B€KTaMI/I, mpoueccaMm H SABJICHUAMU, OCJIATh
BBIBOJIbI X ITPOTHO3bI HA OCHOBAHUH IIOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATh I'CHOTUITMYECKHUE CXEMbI CKPCIIMBAHUA IJIA Pa3HbIX THIIOB
HacJI€J0OBaHUA IPHU3HAKOB Y OPraHu3MOB, COCTABJIATE CXEMBI IIEPEHOCA

BCHICCTB U DHEPI'HU B OKOCUCTEMAX (uerm IIMTaHHs, ITUIICBBIC CeTI/I)

YMeHue ycTaHaBiIMBaThb B3aUMOCBSI3M MEXAY CTPOSHHEM U
(GYHKIUSMHU: OpPraHoWIOB, KIETOK pa3HbIX TKaHeW, OopraHamMu H
CUCTEeMaMH OPraHOB y PACTEHHM, XKMBOTHBIX U YEJIOBEKa; MEXIY
sTanamMu oOMeHa BEIeCTB; dTaaMy KJICTOYHOTO [IUKJIA U KU3HEHHBIX
[UKJIOB  OpPraHU3MOB; JTamaMu AMOPHOHAIBHOTO  Pa3BUTHUS,
TEHOTUIIOM U (peHoTHrnoM, ¢GeHOTUroM u  (akTopamu  Cpeabl
oOuTaHus; MpoLleCCaMU  DBOJIIOLIMH,  JBIKYUIUMU  CHUJIAMU
aHTPOTIOTeHe3a;  KOMIIOHEHTaMHU  Pa3lIMYHBIX  JKOCHUCTEM U

HpI/ICHOCO6J'IeHI/I$IMI/I K HUM OpPraHnu3MOB

YMeHue BoIACIATh CYIICCTBCHHBIC ITPU3HAKU:

CTPOCHHA BUPYCOB, KIICTOK MMPOKAPUOT U 3YKAPUOT; OJHOKJIICTOUYHBIX
U MHOTOKJICTOYHBIX OpPraHu3MoOB, BUIOB, 6I/IOFeOLICHO3OB, OKOCHCTEM
)51 6I/IOC(I)epLI; CTPOCHUSA OpPraHOB U CHUCTEM OpPraHOB paCTeHHﬁ,
JKHNBOTHBIX, YCJIOBCKaA, nponueccoB KU3HCACATCIIbHOCTH,

NOpOTCKAOIUX B OpraHu3Max paCTCHHﬁ, JKHMBOTHBIX H YCJIOBCKA,




OMOJIOTUYECKUX TpOLeccoB: oOMeHa BemiecTB (MeTaboim3M),
nHGOpPMAIMY U TIPEBPAIICHUS SHEPTHH, OPOKEHHUs, aBTOTPO(HOTO H
rerepoTpoHOro THUIIOB MUTaHUA, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€i103a, TaMeTOreHe3a, YSMOpHOTeHe3a, TOCTIMOPHOHATIBHOTO
pa3BUTHS, Pa3MHOXKEHHS, WHIMBHIYAIbHOTO Pa3BUTHS OpraHU3Ma
(oHTOrEHE3a), B3aMMOJECHUCTBHUS TEHOB, TETEpO3UcCa; JACUCTBUU
UCKYCCTBEHHOTO OTOOpa, CTaOMIM3HPYIOUIET0, MABIDKYIIETO U
pa3phIBAIOIIETO  €CTECTBEHHOTO OTOOpPa; aUIOMATPHUYECKOTO |
CHUMITATPUYECKOTO BHUJI00OpPA30BAHMS; BIMSHUS JBWKYIIUX CHII
HBOJIIOIMM  HA TEHO(OHA  MOMYISIUH; IPUCIOCOOICHHOCTH
OpraHu3MoOB K cpelne OOWTaHWS, YEpPENOBAHUS HaIpPaBICHHUN

OBOJIIOIMHU; KPYTOBOPOTA BEIICCTB U IOTOKA SHCPIUH B OKOCUCTEMAX

ChopmMupoBaHHOCTh yYMEHHUS BBIAENATH CYIIECTBEHHbIE MPU3HAKU
BHPYCOB, KJIETOK TPOKAPHOT M DJYKAPHOT; OJHOKJICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIICHO30B H SKOCUCTEM;
0COOEHHOCTH MPOIIECCOB 0OMEHA BEIIECTB U MPEBPALLEHUS SHEPTUU B
KJIeTKe, ()OTOCHHTE3a, TUIACTHYECKOTO M IHEPTeTUYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO03a, Mei03a, OIUIOJIOTBOPEHUS, pa3BUTHI U
Pa3MHOXKEHHSI, UHAWBHYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
00pbOBI 3a CYIIIECTBOBAHHUE, €CTECTBEHHOTO oTbOOpa,
BHI000pa30BaHMs, MPUCIIOCOOJEHHOCTH OpPraHUu3MOB K Cpene
oOWTaHMs, BIUSHHUSA KOMIIOHCHTOB JKOCHCTEM, AaHTPOIOTCHHBIX
U3MEHEHHI B 9KOCHUCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTA BEIIECTB

W TIpEBpaIllCHHs YDHEPTHHU B Onocdepe

VYmenune HUCIIOJIBb30BAaThb COOTBCTCTBYIOLIUEC APTrYMCHTHI,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHHOJIOTUIO U CHUMBOJIMKY JIA TOKa3aTCJIbCTBaA
poACTBa OPraHU3MOB PA3HBIX CUCTEMATUYCCKUX I'PYIIII; B3aUMOCBI3HU
OpPraHusMoB MU CpCIbl O6I/IT8.HI/I$I; CAMHCTBA YCIOBCYCCKUX PpPac;
HCO6XOI[I/IMOCTI/I 3A0POBOr'o 06pa3a JKHU3HU, COXpaHCHUA
pa3H006pa3H51 BHUJOB U 3KOCHCTEM KaK YCIIOBHUA COCYHICCTBOBAHHSA

IMPpHUPOAbI U YCJIIOBCUCCTBA

YMmenue KPpUTHYCCKHU OLICHUBATH I/IH(I)OpMaI_H/IIO OMOJIOTHYECKOTO
COACPpKaHUA, UHTCPHUPECTUPOBATL STUICCKHUEC ACIICKTBI COBPECMCHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUIIMHE, 6I/IOTeXHOJ'IOFI/IPI;
paccMaTpuBaThb ri00abHbBIE OKOJOTHUYCCKUC HpO6HCMBI
COBPEMCHHOCTH, (I)OpMI/IPOBaTB 10 OTHOIICHHIO K HUM CO6CTBCHHYEO

ITO3HIIHIO




/. HEPEYEHbB 2JIEMEHTOB COAEPKXAHMUS, IPOBEPAEMBbBIX HA
EI'D I1O BUOJIOT'HN

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Bbuomornsa xak HayKa. JKuBnle cucTEeMBI 1 X HU3YUYCHHUC

1.1

CoBpemeHHasi OMOJIOTHSI — KOMIUJICKCHAsT HayKa. bWoJorMyeckwe HAyKd u
u3ydaembie uMu TpoOnembl. DyHaameHTaNbHBIC, TPUKIAAHBIE U MTOUCKOBBIC
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHUH.

3HadeHne OWOJIOTMM B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptunbl mupa. [Ipodeccun, cBs3annbie ¢ Ouonorueit. 3HadyeHHUE OHMOJIOTHH B
MPAKTUYECKOW JEATEIHHOCTH YEJIOBEKAa: MEIUIIMHE, CEIbCKOM XO3SHCTBE,

MIPOMBIILIJIEHHOCTH, OXPaHEe ITPUPOIBI

1.2

KuBble cuctemsl Kak mpeaMer u3ydeHus onosnoruu. CBoicTBa )KUBBIX CUCTEM:
€MHCTBO XMMHUYECKOTO COCTaBa, TUCKPETHOCTHh M IETOCTHOCTb, CIOKHOCTh U
YIOPSI0YCHHOCTh CTPYKTYBHI, OTKPBITOCTb, caMOOpraHu3aIns,
CaMOBOCITPOU3BEIEHNE, PA3APAKUMOCTh, U3MEHUYNBOCTh, POCT U Pa3BHUTHE.

YPpOBHM OpraHU3aIuK KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJI€TOYHBIN, TKAHEBBIM,
OPraHU3MEHHBIH, MOMYJISIIUOHHO-BUIOBOM, AKOCUCTEMHBIN
(6uoreonieHoTHUeCcKHil), OuocdepHsiii. [Iporeccel, Mpoucxoasame B >KUBBIX
cucremax. OCHOBHbIE MpPHU3HAKU >KUBOTO. JKHM3HB Kak (opMa CyIIeCTBOBAHHUSA

MaTepuu

1.3

Metonsl Ouonoruyeckoil Hayku. HalOmioneHnue, u3MepeHHE, SKCIEPUMEHT,
cucremarusanus, meraaHanu3. lloHATHEe O 3aBUCHUMON U HE3aBUCHUMOIL
nepeMmenHoil. [InannpoBanue sxcnepuMenTa. [loctaHoBKa U MpoBepKa rUMOTE3.
HyneBas runoresza. Ilonstue BbIOOpKHM M €€ gocToBepHOCTh. Pa3bpoc B
Ouonornueckux AaHHbIX. OLEHKa TOCTOBEPHOCTH MOJIyYEHHBIX PE3yJIbTAaTOB.
[IpuurHBI UCKaXKEHUS PE3YIbTaTOB dKCIIepuMeHTa. [loHsITHE CTaTHCTUYECKOTO

TECTa

Knerka kak Ononoruyeckas cucrema

2.1

Knerka — cTpykTypHO-(hyHKIIMOHAJIbHAS €AMHUIA )KUBOTO. McTopust oTKpbITHS
kietku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
Hlneiinen, P. BupxoB). OCHOBHBIE IOJIOKEHUSI COBPEMEHHON KJIETOUHON
TEOPUHU.

Metoapl  MOJEKYISpHOM M KJIETOYHOW  OMOJOTMH:  MHKPOCKOIIMS,
xpomarorpadus, 31eKTpodopes, METOI MEYEHBIX aTOMOB, AU depeHaIbHoe

L[eHTpH(byrI/IpOBaHI/IC, KYJIbTUBHUPOBAHHUC KIICTOK




2.2

XUMUYECKUN COCTaB KIETKH. MaKpo-, MUKPO- U yJIbTPaMUKpPOAIEMEHTHI. Boaa u
e poJib KaK pacTBOPUTENS, peareHTa, y4acThue B CTPYKTYPUPOBAHUU KIIETKH,
TETUIOPEeryasii. MuHepaabHble BEUIeCTBAa KIETKH, UX OMOJIOTHYECKas POJIb.
Posib KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonornyeckne mommuMepsl. benkun. AMHHOKHCIOTHBIH COCTaB  OEJIKOB.
CrpykTypsl OenkoBoil Moiiekyinbl. llepBuuHas cTpykTypa Oeika, MenTHIHAs
CBsA3b. BTOpuuHas, TpeTuyHas, 4YETBEpPTUYHAS CTPYKTYyphl. JleHaTyparus.
CaoiictBa 6enkoB. Knaccuukarus 6enkoB. buonornueckue QpyHKIH OSIKOB.
VYrneBoasl. MoHOcaxapusl, AMcaxapubl, OJIUTOCAXapuabl U TOJUCAXaPUJIBL.
O6mwmit 1maH CTpoeHUuss W (PU3UKO-XUMUYECKUE CBOMCTBA YIJIEBOJOB.
buonoruueckue QpyHKIIUN yIriieBOJIOB.

Jlunuaet. TunpodunsHO-TUAPOPOOHBIE cBOMcTBa. Knaccudukaius aumuaos.
Tpurmuuepuasl, gochonunuasl, BOCKH, crepousl. buonornueckue (yHKuuu
aunuaoB. OOmue cBoiicTBa OMOJOrMYECKUX MeMOpaH — TeKydecTb,
CIIOCOOHOCTH K CaMO3aMbIKaHHIO, MOJIYIIPOHUIIAEMOCTb.

Hyxnennosbie xucnotsl. JIHK um PHK. Ctpoenue HYKIIEMHOBBIX KHCIIOT.
Hyxneotunast. [Tpuniun kommiementapHoctH. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitnas ciimpans. MectonaxoxaeHue u onosnorundeckue Gynkunn JTHK.
Bunet PHK. @yukuun PHK B ketke.

Crpoenune mousekynsl AT®. Makpospruueckue cBsizu B Mosekyne ATO.
buonornueckue Gpynknun AT®. BoccTraHoBIEHHBIE IEPEHOCYNKH, X PYHKITUN
B kieTke. CexkBenupoBanue JTHK.

CtpykTypHass OWOJIOTHsA: OMOXUMHUYECKHE U OHMOPU3MYECKHE HCCISIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKYJ

2.3

Tunel KJIeTOK: dJykapuoTuyeckas U mnpokapuotuueckas. CTpyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

Ctpoenune mpokapuoTHUecKoi kieTku. KieTouHas cTeHka OakTepuil U apxeil.
Oco0OeHHOCTU CTPOEHHUS TeTepoTpodHON U aBTOTPO(HON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJjib MPOKApUOT B OUOIICHO3AX.

Crpoenue u GyHKIIMOHUPOBAHUE dYKApUOTHUYECKOW KieTku. [lnasmaruueckas
MeMOpaHa (ruazmanemma). CTpykTypa ria3MaTuueckoit MemOpansl. TpancnopT
BEIIECTB 4epe3 IUIa3MaTHuUecKyro MemOpaHy: mnaccuBHb (auddysus,
oOneruénHass auddy3us), akTUBHBIN (MEPBUUHBIA M BTOPUYHBIA AKTHUBHBIN
tpancnopt). Ilomynponunaemocts MemOpanbl. PabGota HaTpuii-kanueBoro
Hacoca. DHJOIUTO3: MUHOIMTO3, (arouutos. Dk3omuTo3. Kinetounas cTeHka.
CrpykTypa 1 (PyHKLIHU KIETOYHOW CTEHKH PACTECHHM, TPHOOB.

Hutornasma. Lluro3ons. Lutockener. J[BmkeHue nuromiasmbl. OpraHoust
kiaeTku. OJHOMeMOpaHHBIE OpPraHOMJbl KJIETKH: JHAOIUIa3MaTHUecKas CeTh

(BI1IC), anmapar I'onbaKu, TU30COMBL, UX CTpOeHHE U (GYHKUUHU. B3auMocBs3b




OJIHOMEMOpaHHBIX OPraHOUAOB KIIeTKH. CTpOCHHE TPaHy SIPHOTO PETUKYIyMa.
Cunte3 pactBopuMbIx OenkoB. CuHHTE3 KIETOYHbIX MeMOpaH. [mankuit
(arpanyssipHBINA) SHAOIUIA3MATHYECKUN peTuKyiayM. CekpeTopHas (QYHKIUSL
anmapara ['osbmxu. TpaHcopT BelecTB B KJIETKE. Bakyoyin pacTUTENbHBIX
kietok. Kiterounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOU/bI KJIETKU: MUTOXOHIPUHU, IITACTUIBL.

Crpoenne n (HyHKIMH MHUTOXOHAPHWHA W TutacTHl. llepBuYHBIC, BTOPHUYHBIE U
CIIO)KHBIE  IIACTUABl  (DOTOCHHTE3UPYIOIIUX  DYKApHUOT.  XJIOPOTUIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUM.

Hememb6pannbie opraHougpl kinerku CrpoeHue M (YHKIMH HeMEMOpaHHBIX
OpraHouJIoB KIeTkH. PubocoMbl. MukpoduiameHTsl. MpblleUHble KIETKH.
MuxkpotpyOouku. Kierounsiii nentp. CTpoeHue M JIBUKEHHUE KI'YTHUKOB H
pecanuek. MuUKpoTpyOouKkH nuToILuIa3msl. LleHTpros.

SAnpo. ObGonouka siapa, XpoMaTHH, KapuOIUIa3Ma, SPBIIKH, UX CTPOCHHUE U
¢byakuun. fAnepHsiit 6enkoBblii MaTpukc. [IpocTpaHcTBeHHOE pacrosokeHue
XpoMOCOM B UHTep(hazHOM sifipe. beiaku XxpoMaTrHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHHUTENbHAsI XapaKTEPUCTHUKA KIETOK 3YKApUOT

(pacTuTeNbHOM, KUBOTHOM, TPHOHOIT)

2.4

AccuMmISLMS M JUCCUMMIISIUS — JIBE€ CTOPOHBI MeTabosm3ma. Turbsl oOMeHa
BEIIIECTB: aBTOTPO(HBIA M reTepoTpodHBIA. YdacTHe KHCIOpoJa B 0OMEHHBIX
mporeccax. JHEpPreTudeckoe obOecrieueHne KieTku: mnpeBpaiieHue AT B
0OMeHHBIX TmpoleccaX. DEpPMEHTATHBHBIM XapaKTep PEaKIUi KJICTOYHOTO
meTtabonu3ma. DepMeHThl, UX CTPOCHHME, CBOWCTBA M MEXaHU3M JCHCTBHSL.
Kodepmentsl. Otinumns ¢GepMEHTOB OT HEOPraHUYECKUX KaTaau3aTOpOB.
benku-aktuBaropsl U OEIKU-UHTHOUTOpPBL.  3aBUCHMOCTh  CKOPOCTH
(hepMEHTAaTUBHBIX PEAKIUI OT PA3IUYHBIX (PAKTOPOB.

[lepBuuHbIll CHUHTE3 OpraHMyeckux BemecTB B kieTke. dotocunte3. Polib
XJIoporiacToB B mpouecce ¢orocuHre3a. CBetoBas U TeMHOBas (asbl.
[IponyktuBHOCTH (hoTOCHMHTE3a. BiusiHue pa3nuyHbix (HakTOPOB HA CKOPOCTH
(doTocunTe3a. 3HaueHune (HOTOCUHTESA.

XeMOCHUHTE3. Pa3znooOpazue OpPraHU3MOB-XEMOCHUHTETHUKOB:
HUTpUuUIUpyrome 6akTepuu, Kene300akTepuu, cepodakTepru, BOJOPOIHBIE
OakTepuu. 3HaYCHHE XEMOCHHTE3A.

AnarpoOHble opraHu3Mbl. Bunel OposkeHus. IlpoaykTel OpokeHUS U UX
UCTIOJIb30BAaHUE YETIOBEKOM. AHA’POOHBIE MHUKPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENU O0JIe3HEN.

AdpoOHBIE OpraHU3MBl. JTarbl YJHEPTeTUYECKOoro ooMeHa. [1oroToBUTENbHBIIH

artai. ' mukonus — 6CCKI/ICHOpOJIHOC PaCIICIUICHUEC T'TFOKO35I.




buosornueckoe OKHCIEHHE, WM KIETOYHOE AbIXaHue. Posib MUTOXOHIpUU B
mporeccax — OMOJOTHMYecCKOro  OKucieHus.  Lluknauueckue — peaxiuu.
OxucnurensHoe pochopummpoBanue. [IpenmyiecTsa adpoOHOTO MyTH 0OMEHa

BEIIECTB Tepe aHadPOOHBIM. DPPEKTUBHOCTH YHEPTETHUECKOTO0 0OMEeHa

2.5

Peakuun marpuuHoro cuHtesa. lIpuHIMI KOMIUIEMEHTApHOCTH B PEAKIUAX
MATPUYHOTO  CHHTe3a.  Peamm3anusi  HAClEACTBEHHOH  WH(OpPMAINU.
I'eneTnyeckuit ko, ero cBoucTBa. TpaHckpunuus — matpuuHbiil cunre3 PHK.
[IpyHUMOBI ~ TPAHCKPUNLMU:  KOMIUIEMEHTapHOCTb, AHTUIAPAIIEIBbHOCTD,
ACUMMETPUYHOCTh. TpaHcisiims U e€ sranbl. Yyactue tpaHcnoptHeix PHK B
OouocuHTe3e Oenka. YciaoBus 6uocuHTesa 6enka. KogupoBanue aMMHOKHCIIOT.
Ponb pubocom B Onocunrese Gernka.

Opranuzanys reHomMa y IpoKapuoT U 3yKapuoT. Perynsins akTHBHOCTH IT'€HOB
y nnpokapuoT. ['unoresa onepona (®@. JKaxo0, K. Mano). Perynsuus oOMeHHbIX
nporeccoB B kieTke. Kilerounsiii romeocras.

Bupychl — HekneTouHble (GOpMBI KU3HU M 0OIUTraTHble napasuThl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

Bupychrie 3a00s1eBaHus yenoBeKa, KUBOTHBIX, pactenuid. CI11]J], COVID-19,

COMaJIbHbIC U MECAUITUHCKUC HpO6J’ICMBI

2.6

Knerounsrii mwkin, ero mepuoisl W perymsanus. WHrepdaza u  MHTO3.
Oco0eHHOCTH TpOLIECCOB, MpoTeKaromux B nHTepdase. IloaroToBka KieTku K
nenennto.  IIpecuHTeTHYECKH  (MIOCTMUTOTHYECKHI), CHHTCTUYECKHA U
MMOCTCUHTETUYECKUN (TPEMUTOTHUECKH ) IEpUO bl UHTEP(A3HI.

Marpuunbiii cunre3 JHK — penmukanusa. Ilpunnunsl perumkanuu JIHK:
KOMIUJIEMEHTAPHOCTh, TMOJYKOHCEPBATUBHBIA CHUHTE3, AHTUIAPAJIICTBHOCTD.
Mexanu3zm perukanuu JJTHK. Xpomocomsl. CTpoenue xpomocoM. TenoMepsl u
TeaomMepasa. XPOMOCOMHBIM HA0Op KIETKH — KapHOTHN. J[UTIoOMIHBIR u
rariouiHbI - Habopbl XxpomocoM. ['omonoruunsie xpomocombl. [lonoBbie
XPOMOCOMBI.

Henenue kietkn — Muto3. CTaluu MUTO3a U MIPOUCXOSIINE B HUX MPOIIECCHI.
Tunel muto3a. Kapuokunes u nutokuHes. buonoruueckoe 3HaueHHEe MHUTO3A.
Perymsimuss mMuToTHYecKoro nukia kieTkd. [Iporpammupyemas kieToyHas
rubens — anomnros.

(DYHKI_[I/IOHaJ'ILHaH TCHOMHMKA

OpraHI/ISM Kak OMOJIOTHYeCKas CHCTEMa

3.1

O)IHOKJ'IGTO‘{HLIG, KOJIOHHAJIbHEBIC, MHOTOKJICTOYHBIC OpraHNU3MBbI n

MHOT'OTKaHCBbIC OPIraHU3MBI.




@opMBl pa3MHOXKEHHUSI OpPraHu3MOB: Oecnojioe (BK/IIOYas BEreTaTUBHOE) U
noyioBoe. Buasl 0ecnosoro pa3MHOXKEHHs: IOYKOBAHUE, CIIOPYJISALIHS,
(bparmenTanus, KIOHUPOBAHHE.

[TonoBoe paszmuoxenue. [lonoBbie KieTku, WM TameThl. Meio3. Craaun
meno3a. [loBenenne xpomocom B Menose. KpoccuHrosep. buosornueckuit
CMBICIT MEM03a U TIOJIOBOTO Tpouecca. Meio3 v ero MecTo B JKU3HEHHOM LIUKJIE
OpraHU3MOB.

[IpenzaponpimieBoe pazpurue. I'amerorenes y >KMBOTHBIX. [10JIOBBIE Keye3bl.
OO0pazoBaHue © pa3BUTHE TOJOBBIX KiIeTOK. CriepMaToreHe3 W OOTeHE3.
Crpoenue mosioBeIX KieTOK. OrMIoJ0TBOpEHHE U SMOPHUOHAIBLHOE pa3BUTHE
JKUBOTHBIX. Crnioco6b1 OILJIOAOTBOPEHMUS: Hapy»kHOE, BHYTpPEHHEE.
[TapTenorenes.

WumuBuyansHOE pa3BUTHE OpraHu3MoB (oHTOreHe3). Cramum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe aryiku). pobnenue. Tunsl npodnenns. OcodeHHoCTH
NpoOIeHNsT MIIEKOTIUTAIOUINX. 3apO/IbIIIeBbIe JUCTKH (racTpyisuus). 3akiaaKa
OpraHoB W TKaHEHd W3 3apOJBIIIEBBIX JIMCTKOB. B3auMHOE BIMAHHE YacTeu
Pa3BHUBAIOIIETOCS 3apojiplilia (AMOpHOHATBHAS WHAYKIHNS). 3aKiajka IUlaHa
CTPOEHHUSI KUBOTHOTO KaK Pe3yJbTaT MEPapXUUECKUX B3aUMOJECHCTBUN T'€HOB.
Bnusiane Ha »MOpHOHANBHOE pa3BUTHE DPA3IUYHBIX (PAKTOPOB OKpYKaroIlei
Cpenpl.

Poct u pasButue >xuBOTHBIX. [locTamMOpmoHanpHBIN mepuoxa. Ilpsmoe u
HempsiMoe pas3BuTHe. PazButHe ¢ MeramMopdo3oM y OeclO3BOHOYHBIX H
MO3BOHOYHBIX JKMBOTHBIX. buooruueckoe 3HaueHUE MPSIMOTO U HEMPSIMOTO
Pa3BUTHSL, UX PACHPOCTPaHEHUE B mpupoje. TUmbl pocra ;KkUBOTHBIX. DaKTOPHI
peryisiMM pocTa >KUBOTHBIX M 4YesnoBeka. CTaguu MOCTIMOPHOHAIBHOTO
pa3BUTHS y KUBOTHBIX U yesioBeKka. [leprnoapl oHTOreHe3a yenoBeKa.
PasmHOXeHnne u pa3Butue pacreHumid. ['amerodut m cnopodur. Meiio3 B
KU3HEHHOM 1MKie pactenuil. OOpas3oBaHue cmop B IIpolecce Meio3sa.
l'amerorenes y pacreHuid. OIJIOJOTBOPEHHE U Pa3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BOWHOE OIJIOJJOTBOPEHHE Y IIBETKOBBIX pacTeHuii. OOpa3oBaHue
U pa3BUTHE CeMEHH. MeXaHU3Mbl DEryJsIliMi OHTOTeHe3a Yy pacTeHUH Hu

KHUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUA W Pa3BUTUA TCHCTUKH KaK HAYKH. OcHoBHBIC
T€HETUYECKHUE IMOHATUS U CHUMBOJBI. [ OMOJIOTHYHBIE XpOMOCOMBI, AJJICJTIBHBIC
T'CHbI, AJIbTCPHATUBHBIC IIPU3HAKU, JOMHUHAHTHBIA U peuecanHHﬁ IMPU3HAK,
roMo3uroTa, rerepo3urora, 4YucTas JIMHUA, I‘I/I6pI/I)IBI, T'CHOTHII, (I)CHOTI/IH.
OcHoBHEBIC METOJblI I'CHCTUKMH: T I/I6pI/II[O.IIOF HHGCKHﬁ, HHTOHOFHQCCKHﬁ,

MOJICKYJISIPHO -T€HETUYECKUM




3.3

Monorubpuanoe ckpemuBanue. llepBelii  3akoH MeHnmens —  3aKoH
eaMHOoOOpa3us THOPUIOB TEPBOrO IMOKOJICHUs. [IpaBWiio TOMHHHpPOBAHWSL.
Bropoii 3akoH Menaens — 3ak0H paclleryieHus npu3HakoB. L{uromoruueckue
OCHOBBI MOHOTHOPHTHOTO CKpeniuBaHus. [ MImoTe3a YMCTOTH TaMeT.
Ananusupyrouiee ckpeuuBanue. [IpoMexXyTOUHBIM XapaKTep HacleJOBaHUS.
Pacuiennenve npu3HakoB MPU HEMIOJIHOM JOMUHHUPOBAHUU.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHaenst — 3aKOH HE3aBHCHMOTO
HacleoBaHMWs ~ MpH3HaKoB.  LluTojormyeckre  OCHOBBI  JTUTHOPHUIHOTO
CKpEILIMBAHMUS.

CuernieHHoe HacnenoBanue mnpusHakoB. Paboter T. Moprana. CremuieHHOe
HacJe0BaHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY IeHaMu. XpPOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIM MeXaHU3M ONpeAeseHUs MoJjia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBIN U rereporaMeTHbi noJi. ['eHeTnueckas
CTPYKTypa IMOJOBBIX XpomocoM. HacnenoBaHue NpPU3HAKOB, CIEINIEHHBIX C
IIOJIOM.

I'enotun kak menoctHas cucrema. [lmeloTponus — MHOKECTBEHHOE JICMCTBUE
reHa. MHOXECTBEHHBIM ayienn3M. BzanmMoaelCcTBHE HEaJUIEIbHBIX T'€HOB.

KommnementapHocTs. Dnuctas. [lomumepus

3.4

B3aumoneiictBre reHoTMIa U cpeabl Opu  (OpPMUPOBaHMU  (PEHOTHUIA.
N3menunBoCTh NpHU3HAKOB. KauecTBEHHBbIE W KOJUYECTBEHHbIE MPU3HAKUA. BHIbI
W3MEHYMBOCTH: HEHACIIEICTBEHHAS! U HACJIEICTBEHHASI.

MomudukanonHas —~ M3MEHUMBOCTh.  Pomb  cpeapl B (OpMUpOBaHHUU
Mo (pUKaMOHHON m3MeHunBocTH. HopMa peakuumu npusHaka. BapuaroHHbII
psan u BapuarmonHas kpuBas (B. HMoranncen). CpoiicTBa MoauQHKaMOHHON
U3MEHYMBOCTH.

l'enoTnnuueckass w3MeH4YMBOCTb. (CBOWCTBA TI'€HOTHUIMYECKOW HW3MEHYHMBOCTH.
Bupl reHOTUITMYECKON H3MEHYUBOCTH: KOMOWHATUBHAS, MYTAI[HIOHHAS.
KomOunatuBHas u3MeHYMBOCTh. MeHo3 U TOJNOBOM MpOIECC — OCHOBA
KOMOMHATHUBHOM M3MEHYHBOCTU. POJThb KOMOMHATUBHOIN N3MEHYMBOCTHU B CO3JJAHUU
TeHEeTUYECKOTO Pa3HOO0pa3usl B IpeiesiaX OJJHOTO BUA.

MyTanuoHHas “3MEHYUBOCTh. BU/ibl MyTalnii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE M MHAYLUPOBAHHBIE MYyTalUH. SIAE€pHBIE M LMTOIUIA3MaTUYECKHE
myrauud. Comaruueckue | I0JI0Bble MyTauuu. lIpuumHBI BO3HHMKHOBEHUS
Myrauuil. MyrareHbl M HX BIMSHUE Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTALMOHHOTO TIpOLEcca. 3aKOH TOMOJIOTMYECKHX PSAOB B HACIEICTBEHHOU
n3menunBocty  (H.M.  BaBunoB).  BHesdnepHas ~ M3MEHYMBOCTH U

HaCJICACTBECHHOCTD




3.5

KapuoTun uenoBeka. MexayHapoaHass nporpamMmma HCCIEIOBAHUS TE€HOMA
YyelnoBeKa. MeTonbl M3y4eHUsI TEHETMKM YEJIOBEKA: TI'€HEaJOTMYECKHUid,
OJIM3HEIOBBIN, LIUTOr€HETUYCCKHUIA, MOIYJISIUUOHHO-CTAaTUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpeMeHHOE  OMpeNeeHUEe  T'CHOTHUIIA:
MIOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM YUCIIE C IOMOILBIO
[II1P-ananmu3a. HacnencrBeHHble 3a00jecBaHHMS  uejoBeka. ['CHHbIE W
XpOMOCOMHBIE ~ 0OJIE3HH  4YelloBeKa.  bOJEe3HM ¢ HAaCJIeACTBEHHOU
MPEAPACIOI0KEHHOCThIO. 3HaUY€HUE MEUITMHCKON TeHETUKH B TIPE0TBPAIICHUH

U JICUEHUH TEHETUYECKUX 3a001eBanmii yemoBeka. CTBOJIOBBIE KIIETKH

3.6

JloMecTHKaIUs M CENEKIUs. 3apOXKACHUE CENIEKIIMU U JOMECTHKAIMH. YYEeHUE
H.. BaBunmoBa 0 IeHTpaX NPOMCXOXKIEHUS M MHOrooOpas3usi KyJIbTYpHBIX
pacreHuii. Ponp cenekuuy B CO3JIaHMM COPTOB PACTEHUM W MOPOJ >KMBOTHBIX.
Copt, mopona, mrTamMM. 3aKOH TOMOJIOTMUECKHX PSJOB B HACJIEICTBEHHOM
m3menunBocty H.M. BaBuioBa, ero 3HaueHue yis CEIEKIIMOHHON PaOOTHI.
Meroapl ceneknMOHHONW paboThl. MCKyccTBEHHBI OTOOp: MAacCOBBIA U
WHIWBUAYyIbHBIA.  OJTambl  KOMOWHAIIMOHHOW  cenmekuwu.  VcmpiTaHue
Mpou3BoaAUTENeH Mo MoToMcTBY. OTOOp MO T€HOTHUIY C MOMOUIBIO OLEHKU
(heHOTHITa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ TToMoIIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJI CEJIEKIIMOHHONW pa0boThl. PamuaninoHHbIi
U XAMHUYECKUH MyTareHe3 KaK HMCTOYHUK MYyTallui Yy KYJbTYPHBIX (opMm
opranu3moB. Vcrmonap30BaHWE TEHOMHOTO pENAKTUPOBAHUS U METOJOB
pekomOunanTHBIX JJHK a1 monmydeHust ncxoMHOTO MaTepuaia sl CEelIeKIIUH.
[Tonmyyenne nomuruionioB. BHyTpuBHaoOBas ruGpuau3anys. bim3kopocTBeHHOE
CKpelmBaHue, Wi MHOpuauHT. HepoacTBEeHHOE CKpeIMBaHWe, WM ayTOPHIUHT.
I'erepo3uc u ero mpuunHsbl. Mcrnonk3oBanue rerepo3uca B cenekimu. OtnanéHHas
rubpummzanus. [Ipeomonenne Oecrionus MEKBUAOBBIX TMOpUIOB. JloCTKeHHUs

CCIICKIIMU paCTeHI/Iﬁ H ) KMBOTHBIX

3.7

OOBEeKTBI, UCTIONb3YEMbIE B OMOTEXHOJIOTHH, — KJICTOYHBIE 1 TKAHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBI, WX XapaKTepUCTUKA. TpaauluoHHAsT OUOTEXHOJOTHS:
xJie0oneueHue, TMOMYyYeHHE  KUCIOMOJIOYHBIX  IPOJYKTOB,  BHUHOJENHE.
Muxkpobuonornueckuii cunTe3. OOBEKThl MUKPOOHOJOTHMUYECKUX TEXHOJIOTHUH.
[IpousBoacTBO  Oenka, AaMHHOKUCIOT W  BHTaMUHOB. LVIcKyccTBEHHOE
OIUIOIOTBOPEHUE. PEKOHCTPYKIMsl SULEKIETOK M KIOHUPOBAHWE KUBOTHBIX.
Mertoa TpaHCIIIaHTALIUU SJIEP KIIETOK.

XpoMOCOMHasi M TE€HHass WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha U
KoHCTpyupoBanue pexkomMOuHaHTHRIX JIHK. JlocTmkeHus W mMepCreKTHBBI
XpOMOCOMHOW W TEHHOW WHXEHepuu. MeAuIMHCKHe OHOTEXHOJIOTHH.

Hcnonp30BaHue CTBOJIOBBIX KIETOK




CucreMa 1 MHOTooOpasue OpraHM4ecKoro Mupa

4.1

buonornyeckoe  pazHooOpasue  opranm3smoB. CoBpeMeHHas  cUcCTeMa
opranndeckoro mupa. I[Ipunmuns! kimaccudukanuu opranuzMoB. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIbl OPraHu3MOB.

Oco0OeHHOCTH CTPOEHMSI U KUZHEICATEIIbHOCTH OJHOKJIETOUYHBIX OPraHHU3MOB.
baxrepuu, apxeu, 0 JTHOKJIETOUHbIE I'PUOBI, OJHOKIETOYHBIE BOJOPOCIH, IpYTrHue
npotuctsl.  KosloHManbHble  OpraHu3Mbl.  JIBHJKEHHE  OJIHOKJIETOYHBIX
OpraHu3MoB: aMEOOUIHOE, )KT'YTHKOBOE, PECHUYHOE. 3alIUTa Y OJHOKIETOYHBIX

OPraHu3MoB. Pa3apakMMOCTh y OJIHOKJIETOUYHBIX OPTaHU3MOB. TaKCHCHI

4.2

MHOroKk/IeTOuHble  pacTeHus. B3auMOCBI3p 4YacTeld  MHOTOKIJIETOYHOTO
opranusma. TKaHu, OpraHbl U CUCTEMbI OPTAaHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm kak enuHoe nenoe. TkaHu pacTeHH. TUMIBI pacTUTEIbHBIX TKaHEH:
oOpa3zoBaTelibHas, TMOKPOBHAsA, MPOBOJAIIAs, OCHOBHAs, MeEXaHHUYECKas.
OcobenHocTn CcTpoeHHs, (QYHKIMA W PACTIOJOKECHHWs TKaHEH B OpraHax

pacTeHui

4.3

BereratuBHble 1 reHepaTUBHBIE OpraHbl pacTeHUN. OYHKIIMU OPraHOB U CHCTEM
opranoB. Kapkac pactenuii. J[BUKeHHE MHOTOKJIETOYHBIX PACTEHUI: TPOTU3MBI
n Hactuu. [lornomenue BOMBI, YIIEKHCIOIO ra3a M MHUHEPAIbHBIX BELIECTB
pactenusmu. [{pixanue pacrennil. uddy3us razoB yepes moBEepXHOCTh KIETKH.
TpaHcropTHBIE CHUCTEMBbl pacTeHUW. BbineneHne y pacTeHuil. 3ammra y
MHOTOKJIETOUHBbIX pacTeHuid. Kyrukymna. CpeacTtBa macCUBHOM M XMMHYECKOU
3a1uUThl. ODUTOHLIMIBL.

PazgpaxkuMocTe M peryisauus y Opranu3MoB. Pa3qpakuMocTb M peryisuus y

MHOT'OKJICTOYHBIX paCTeHHfI. PocToBrie BE€IIECTBA U UX 3HAYCHUC

4.5

MHOTOKJIETOYHbIE  JKMBOTHBIE. B3anMMOCBA3b 4acTeil MHOTOKIJIETOYHOTO
opranu3Ma. TkaHHu, OpraHbl U CUCTEMBbI OPraHOB MHOTOKJIETOUYHOTO OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHu )KUBOTHBIX U UeloBeKa. TUIIBI
KUBOTHBIX TKaHEW: SMUTENHalbHAs, COCIUHUTENbHAs, MBIIICYHAS, HEPBHAs.
OcobenHoctu cTpoeHus, (GYHKIMA U pacHOJOKEHHS TKaHe B opraHax

JKHUBOTHBIX N YCJIOBCKA

4.6

Oprassl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Onopa Tena opranu3moB. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIil 1 BHyTpeHHUN ckeneT. CTpOEHUE U TUIIbI COETUHEHUS
KOCTEH.

JIBmkeHrne MHOTOKJICTOYHBIX JKMBOTHBIX. IluTanme XuUBOTHBIX. Iluranue
MO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue kuBoTHBIX. KoxkHoe npixanue. JXKabepHoe

U JIE€rOYHOE JbIXaHHE.




JIpIXxaHW€E ITO3BOHOYHBIX >KMBOTHBIX. OBOJIIOLIMOHHOE YCIOKHEHUE CTPOCHMS
JETKUX MTO3BOHOYHBIX )KMBOTHBIX. J[bIXaTelIbHAsI CUCTEMA YelloBeKa. MexaHusm
BEHTWIALMM JIETKUX Yy ITHL M MICKONUTAKOIMX. TpaHCHIOPT BEUIECTB Y
opranu3moB. TpaHcHOPT BelIeCTB y KUBOTHBIX. KpoBeHOCHas cucrema u eé
opranbl. KpoBeHocHass  cucTemMa  IIO3BOHOYHBIX  JKMBOTHBIX. Kpyru
KPOBOOOpAIIeHUs. DBOJIOIUOHHBIC YCIOKHEHHUSI CTPOCHUS KPOBEHOCHOM
CUCTEMBI ITO3BOHOYHBIX XMBOTHBIX. BbljieneHue y opranu3mMoB. Beinenenue y
#KUBOTHbIX. CoKparuTenbHble Bakyosiau. Opranbl BbiieneHus. CBsi3b MOJIOCTH
TeJa ¢ KpOBEHOCHOM U BBIACIUTEIBHON CHCTEMAaMHU. BblienieHne y mo3BOHOYHBIX
KUBOTHBIX. 3al[UTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [loKpoBBI M HX
MIPOU3BO/IHBIE.

Pa3gpaxkuMocTh 1 perynsnus y OpraHu3MoB. PaznapakumMocTs y OJHOKIETOYHBIX
opraHm3moB. TakcHchl. Pa3znpakMMoCTb W peryisiuus y MHOTOKJIETOYHBIX
pactenuii. PoctoBbie BENIECTBA M MX 3HAYEHUE.

Hepshas cucrema u pediaexTopHas peryisiuus y MHOTOKJIETOUYHbIX JKUBOTHBIX.
HepBHas cuctema m €€ oTAenbl. OBOIIOLHAOHHOE YCIOXHEHHE CTPOEHUS
HEPBHOU CHUCTEMBI Y )KUBOTHBIX.

Pa3pabotka anroputmMoB M mporpamMm Juist 3¢G¢GeKTUBHON (DYHKIIMOHAIBHON
aHHOTAllUM  TEHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTa0OJOMOB

MUKPOOPIraHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKa

OpraHu3Mm 4eloBeKa U €ro 310pOBbE

5.1

Oprasbl ¥ CUCTEMBI OpPraHoB yeoBeka. OTebl TOJIOBHOTO MO3Ta MO3BOHOYHBIX
KUBOTHBIX. Pedmekc um pednexropHas nyra. be3ycioBHbIE W YCIOBHBIC
pednekcel. 'ymopasibHasi peryisius W SHAOKPHHHAS CHCTEMa >KMBOTHBIX H
yesnoBeka. JKene3bl 3HI0KPUHHON CUCTEMBI U UX TOPMOHBI. J[eiiCTBHE TOPMOHOB.
B3auMocBs3p HEpPBHOW M SHAOKPHHHOW cUCTeM. [ umoTamamo-rumoduszapHas

cucrema. Pednexc u pednexropnas ayra. besycinoBHble 1 ycloBHbIE pedeKChl

5.2

3amuTa opranu3ma ot OonesHei. IMMmyHHas cuctema yenoBeka. Kietounslii u
TyMOPAJbHBIM UMMYHUTET. Bpoxn€HHBIN, MpuOOpeTEHHBIN crenubuIecKuii
uMMyHUTeT. Teopus KIOHaIBbHO-ceNeKTUBHOTO uMMyHHUTeTa ([1.Dpnux,
®.M.bepuer, C.ToneraBa). BocmamutenbHble OTBEThl OpraHu3moB. Poub

BpO)I(,Z[éHHOFO HUMMYHHUTCTA B pa3BUTUU CUCTCMHBIX 3a00J1cBaHUI

5.3

KpOBeHOCHaH crucTeMa u eé OpraHbI. Cepz[ue, KPOBCHOCHLIC COCYIbl U KPOBb.

Kpyru kpoBooGpamenus. Pabota cepaua u e€ perynsuus

5.4

I[BIX&HI/IG YCJI0BCKaA. I[I/I(b(by3l/lﬂ ra3oB 4epe3 TIMOBCPXHOCTb  KJIICTKH.
I[BIX&TGHLH&H CHUCTEMA YCJIOBCKA. I[bIXaTCJIBHaH IMOBCPXHOCTh. PCFYJ'IHI_II/IH

JIbIXaHus. [{pIxaTelbHbIe 00BEMBI




5.5

[MumeBapurensHas cucreMa 4yenoBeka. OTAenbl MUIIEBAPUTEIBHOIO TpPAKTa.
[InmeBapurenbHple  Keyne3bl.  BHYTPUIIOIOCTHOE M BHYTPUKIETOYHOE

MUILEBAPECHUE

5.6

[ToxpoBel W ux mnpousBoanbie. Opranbl BeigeneHus. [louku. CrpoeHue u
¢bynkunonupoBanue HehpoHa. GUIBTpaIHs, CEKpEIHs 1 00paTHOE BCaChIBAHNE

KaK MeXaHU3MBbI pabOThI OpraHoB BeiaeneHMs. OOpa3oBaHHe MOYH y YETIOBEKa

o.7

I[BI/DKGHI/IG yeJIoBeKa: MbIicuHas cucrteMma. CKeJIeTHBIE MBIIIIbBI 1 UX pa60Ta.

CrtpoeHnue u TUIBI COeAMHEHUST KOCTEH

Teopus 3Bomronuu. Pazputue xu3Hu Ha 3emiie

6.1

OpomoronHas  Teopuss Y. JlapeunHa. [lpenmochuiku  BO3HHKHOBEHUS
napsuHu3Ma. JKu3Hb 1 HaydHas nearenbHocTs Y. JlapBuHa.

JBuoxkymue cuibl 3BooIMH BUA0B 1o Y. J[apBuHy (BbICOKasi HHTEHCUBHOCTD
pPa3MHOEHHSI OpPraHM3MOB, HAacl€JICTBEHHAas HW3MEHYUMBOCTh, OOprOa 3a
CYLIECTBOBaHHE, €CTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunrerndeckoit Teopun 3Bostounu (CTI). HelitpansHas Teopus
sBosmon. CoBpeMeHHas 3BOJIIOIMOHHAsA OMOJIOTHS. 3HaUYE€HUE SBOJIIOIMOHHOMN

TeopuH B GOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KApTUHBI MUPa

6.2

[onmynsimust kak sjeMeHTapHas eAuHHIa 3Boitourud. COBpPEeMEHHbIE METOIbI
OIICHKH T€HETHYECKOrO pa3HOOOpa3usi U CTPYKTYphl Mmomynsuuil. M3meHeHue
reHooHa TOMYJSUU KaK AJIEMEHTAapHOE SBOJIIOLIMOHHOE SIBICHHE. 3aKOH
reHetudeckoro paBHoBecus [[x. Xapau, B. BaitnOepra.

DOnemeHTapHble (HAKTOPbl (IBMXKYIIME CHIIBI) 3BOJIIOLMU. MyTalMOHHBINA
npouecc. KomOuHaTMBHAs w3MEHYUBOCTh. JIpeiid) TEeHOB — ciydaiiHbIe
HEHANpaBJieHHbIE HW3MEHEHHs YacTOT ajvlenied B mnomymsauusax. Oddekr
ocHoBarens.  Murpauuu.  M3omsuus — nomynsuuid:  reorpaduueckas
(mpocTpaHCTBEHHAs ), OHoJIoTHYecKas (Pernpo yKTUBHAs).

EctectBennsiii  0TOOp — HampaBisiiomuii  gaktop dBomonun.  Dopmbl
€CTeCTBEHHOT0 OTOOpa: JBWKYIIUN, CTaOUIU3UPYIOLIUH, pa3pbIBAIOIIHA
(mu3pynrusHbii). [TonoBoit 0T6OD.

[IpucnocobneHHOCT,  OPraHM3MOB  Kak  pe3yidbTaT  MHUKPOIBOIIOIUU.
Bo3HuKHOBeHHE  MPUCHOCOONEHUM y  OpraHu3moB.  ApoMopdo3bl U
uanoanantanud. [Ipumeps! npucnocoOnenuii y opranu3MoB. OTHOCUTENHHOCTh
MPUCTIOCOOTICHHOCTH OPraHU3MOB.

Bun, ero xkputepum u CTpyKTypa. BumooOpa3zoBaHme Kak pe3yibTar
MUKpO3BOJIOIUHU. V30msmmst — kitoueBoil gaktop BumooOpazoBanus. Ilytu u
CHOCOOBI BHUJI000pa30BaHUSA: aJIoNaTpPUUECKOe (reorpaduueckoe),
cUMIAaTpU4YecKoe  (PKOJIOTUYECKOE), «MTHOBEHHOE»  (TIOJUILIONAN3AIIHS,

r1/16p1/1;[1/13au1/1;1). I[J'II/ITCJ'H:HOCTB 9BOJIIOLIUOHHBIX IMTPOLECCOB.




MexaHu3mbl HGOPMUPOBAHHS OHOJIOTHYECKOTO Pa3HOOOpa3usl.

PoJib 3BOJIOIMOHHON OHOJIOTHH B Pa3pabOTKE HAyYHBIX METOJIOB COXPAHEHUS
Ooropa3zHooOpaszus. MUKPOIBOIIONUS M KOIBOJIIOLHUS MApa3sUTOB U MX XO3SEB.
MexaHu3mbl (GOPMUPOBAHHUS YCTOMYMBOCTH K AHTUOMOTHKAM U CIIOCOOBI

O0pbOBI C HEl

6.3

Metoapl U3y4eHUsI MaKpOIBOIIONHH. [[aeoHTOIOTHYECKHE METO b H3YICHHUS
sBosonuu. [lepexonnbpie Gopmbl M PUIIOr€HETUUECKHUE PSAAbl OPIraHU3MOB.
Buoreorpaduueckune MeTo 161 n3ydeHus 3BotouH. CpaBHEHUE QIIOPHI U (hayHBI
MaTepUKOB U OCTPOBOB. broreorpaduueckue odnactu 3emin. Buasl-sHaeMuxku
Y PEJHKTEI.

OMOpPHOJIOrMYECKHE M CPAaBHUTEIBHO-MOP(OIOTHUECKUE METOIbl HU3Y4YEHHUS
HBOJIIOIIMH. ['eHeTHUeCKrne MEXaHWU3MBI HBOJIOIMK OHTOTEHE3a W TIOSBICHUS
HBOJIOIMOHHBIX ~ HOBIIECTB. [ OMOJIOTHYHBIE W  AHAJIOTMYHBIE OPTaHBL
PymumentapHple  opraHbl W aTaBU3MBL ~ MOJIEKYISIPHO-TCHETHUECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHe METOABl  W3YYCHHS  DBOJIOIHH.
I'omonoruunsie reHsl. COBpEMEHHBIE METOJIBI TOCTPOSHHS (PUITOTEHETHYECKIX
JIePEBbHEB.

XPOMOCOMHBIE MyTaIlMH U HBOJIIOLMSI FTEHOMOB.

OO6mme 3akoHOMEpHOCTH (TpaBuiia) 3BOJONMH. HeoOpaTuMoCTh 3BOJIOIHUU.

AnantuBHas paauanus. HepaBHOMEPHOCTh TEMITOB IBOJIIOITUN

6.4

Haydnple rumoTe3sl MPOUCXOXKACHMSI >KM3HM Ha 3emie. AOuoreHes w
naHcrnepMus.  JloHaydyHble — NpEACTaBICHUS O  3apPOKIACHUM  KU3HHU
(kpeaunonusM). ['mumoresa MOCTOSHHOTO CaMO3apOXKACHUA KU3HU U e
ompoBepkenue omnbiTamu  dO. Pemu, JI. Cnammanuanm, JI. Ilacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOJIOTHS.

OcHoBHbIE 3Talbl HeOpranuyeckoi sBomoonuu. [lnanerapuas (reojorudeckast)
9BOMIONMS. XHUMHUYECKash HBOJIIOLMS. AOHOTEHHBIH CHHTE3 OPraHUYeCKUX
BemlecTB u3 Heopranmyeckux. OmbiT C. Munepa u I'. FOpu. OGpazoBanue
noJmMepoB U3 MoHoMepoB. KoanepBaTtHas runore3a A.M. Onapuna, runoresa
nepsuuHoro OyneoHa J[x. XongeitHa, reHerudeckas rumote3a . Mémnepa.
Pu6o3umser (T. Yek) u rumore3a «mupa PHK» V. I'mnbepra. ®opmuposanue
MeMOpaH ¥ BO3HUKHOBEHHE MPOTOKIETKH.

Ucropusa 3emmn u Metonsl e€ uzyueHus. Vckonaemple OpraHuyecKue OCTaTKH.
I'eoxpononorust u €€ Metonpl. OTHOCUTENBHAS U a0CONIOTHAS TE€OXPOHOJIOTHSI.
['eoxpoHosornyeckas 1mKaia: 0Hbl, 3pbl, IEPUOIbI, STOXH.

HauanbHbie sTansl oprannyeckoil sBotounu. [losBienne u 3BOIOLNS TEPBBIX

KJICTOK. 3BOJ’IIOI_II/I$I Metabonmu3Ma. Bo3HUKHOBeEHHE NEPBBIX SKOCHUCTCM.




CoBpeMeHHbIE MHUKpPOOHbIE OWOIIEHKM KaK aHajor MepBbIX Ha 3emie
coobuiectB. CtpomMaTosuThl. [IpOKaprOTHI U 3YKapUOTHI.

[IpoucxoxaeHue sykapuoT (cUMOMOTreHe3). DBOJIIOLUMOHHOE MPOUCXOKICHHUE
BUpycoB. [IpoucxoxaeHne MHOTOKJIETOUHBIX OpraHu3MoB. Bo3HMKHOBEHME
OCHOBHBIX I'pYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE JTalbl SBONIONMU BBICIINX pacTeHHid. OCHOBHBIE apoMOp(O3bI
pacteHuii. Breixon pacreHmid Ha cyumry. IlosiBiieHME CHOpPOBBIX PacTeHUM H
3aBoeBaHMe MMM cymd. CemeHHble pacTeHHs. lIpomcxoxkieHue LBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tambl 3BOJIOLNUU KUBOTHOTO Mupa. OCHOBHbBIE apoMOp(dO3bl
XKUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — OSIBIIEHHE COBPEMEHHBIX
tunoB. [lepBbie XopA0BbIe )KUBOTHBIE. JKU3HB B BOI€. DBOJIIOIMS TI03BOHOYHBIX.
[Tpoucxoxnenue ampuduit u pentunuit. [IporucxoxaeHne MIESKOMUTAOMNX U
ntul. [lpunnun kiarodueBoro apomopdosa. OcBoeHue Oecro3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMH CYILIU.

PasButHe xu3HM Ha 3emiie IO ApaM U IEPUOJIaM: apXeH, IPOTEPO30ii, Maaeo30i,
Me3030#, KaitHO30#l. OOmas xXapakTEepUCTHKA KIMMaTa ¥ TE€OJOTHYECKHUX
npoueccoB.  [losBneHMe M pacuBeT  XapaKTEPHBIX  OPraHU3MOB.
VYraeoOpazoBaHue: €ro ycJaoBHs U BIMSHUE HA Ta30BbI COCTaB aTMOC(EpBHI.
MaccoBble BBIMHUPAaHUSI — 3KOJOTMYECKHE KpHU3MCHl Ipouuioro. IIpuuuHbEl 1
CJIEACTBUSI MACCOBBIX BhIMUpaHU. COBPEMEHHBIN IKOJIOTHMUECKUN KPU3ZHUC, Er0

0COOEHHOCTH

6.5

Paspensl u 3agaum anTpomnosiornd. Metonel anTtponosnorud. CraHOBIIEHHE
IIPEICTABICHUN O IIPOUCXOKICHUH YesloBeKa. COBPEMEHHbBIE HAYYHBIE TEOPHUH.
CX0ICTBO 4enoBeKa ¢ KUBOTHBIMU. CHCTEMATHYECKOE IOJIOKEHUE YEIOBEKA.
CBuzerenbcTBa  CXOACTBA  4YEIOBEKAa € JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGOJIOTHUECKHE, AMOPHOJIOTUYECKHE, ($U310I0r0-0MOXUMHYECKHE,
noseneHyeckue. OTiMuMs 4YelloBeKa OT JKUBOTHBIX. lIpsAMoxoxneHue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOU
CUTHAJILHOU CHUCTEMBI.

JBwxyiue cuibl (GakTopbl) aHTpororeHe3a: OUMOJOIHMUYECKHE, COLUANIbHBIE.
CooTHolleHne 6MOJIOTHYECKUX U COLUANIbHBIX (PAKTOPOB B aHTPOIIOT'€HESE.
OcCHOBHBIE CTagUM AHTPOIOTEHE3a. ABCTPAJIONUTEKH — JBYHOTHE IPENKH
mojen. YenoBek yMenbli, IEpBBIE W3TOTOBIEHUSA Opyaud Tpyna. Yenosek
NpSAMOXOJAIIMA M TepBBIA BBIXOJ JioAed 3a mpeaensl Adpuku. Yenosek
reiensoeprckuil — o0Imuil MpeloK HeaHAEPTaIbCKOTO YeJOBEKa U 4YeloBeKa
pasyMHOro. YenoBek HEaHIAEPTAIbCKUM KaK BUJ JIIOAECH XOJOIAHOIO KJIMMaTa.
UYenoBek pa3yMHBI COBPEMEHHOIO THIIA, ACHUCOBCKUM YEIIOBEK, OCBOCHHUE

KOHTHUHCHTOB 3a IMpcacIaMunu A(pr/IKI/I




DBOMIONMS COBPEMEHHOTO 4YelloBeKa. EcTecTBEHHBI OTOOp B MHOMYJSIMAX
yenoBeka. MyTanmoHHbIH mporiece ¥ noauMopdusm. IlonmynsunoHHbIE BOJIHBL,
nperid reHoB, Murparus U «3PQGEKT 0CHOBATENS» B MOMYIISALUIX COBPEMEHHOTO
YeJI0BEeKa.

UYenoseueckue pacel. [lomarne o pace. boisbmme pacel: €BponeouHas
(eBpasmiickasi), aBCTpajO-HErpouaHAsT (dKBAaTOpHAIbHAs), MOHIOJIOMIHAS
(a3marcko-amepuKaHcKas). Bpemst u myTu pacceneHusi 4eJoBeKa IO TUIaHeTe.
EnuncTBO  yenmoBeuecknx pac. HayunHas HECOCTOSITENBHOCTh — pacu3Ma.
[TpucrocoOneHHOCTh YeTloBeKa K Pa3HBIM YCIOBUSM OKPYKAOIIEH CpeIbl.
Bnusinue reorpaguueckoir cpeapl M Apeida reHoB Ha MOPQOJOTUIO U

(hbU3HOJIOTHIO YeTIOBeKa

OKOCHCTEMEI U MpUCymnuC UM 3aKOHOMECPHOCTHU

7.1

Paznens! u 3agaun sxosorun. CBsI3b 3KOJIOTUH C IPYTUMH HaAyKaMU.
Metonel 3konoruu. IloneBsie HaOmoOIEHUS. ODKCIEPUMEHTHI B SKOJIOTHHU:
MPUPOJIHEIE W JabopaTopHble. MojaenupoBaHue B DKOJIOTHH. MOHHUTOPHHT

OKPYXKaIOIIeH Cpepl: TOKATbHBIN, pETHOHAIBHBIN U TJI00ATbHBIN

7.2

DKoJjoruveckre (GakTopbl U 3aKOHOMEpPHOCTU uX aAedcTBus. Kiaccudukanus
9KOJIOTUYECKHX (DaKTOpOB: aOMOTHYECKHE, OMOTHYECKHE, AHTPOTIOTECHHBIE.
OO0mue 3aKOHOMEPHOCTH JCHCTBUS JKoJoTHYecKuX (akTopos. I[Ipasuio
muanmyMma (K. lnpenrens, 0. JInbux). TonepaHTHOCTb. DBPUOMOHTHBIEC H
CTEHOOMOHTHBIE OPraHU3MBI.

AbuoTtnyeckue ¢aktopsl. CBET Kak dKoiorudeckuii paxrop. JlelcTBre pa3HbIX
YY4aCTKOB COJIHEYHOTO CIEKTpa Ha OpraHu3Mbl. OKOJOTHYECKUE TPYIIIBI
pacTeHuii M >KMBOTHBIX 0 OTHOIIEHHMIO K cBeTy. CHUrHanbHas poJib CBETa.
DOTONEPUOAU3M.

TemmepaTypa Kak »dKoJormueckwii ¢akrop. JleiicTBue TemiepaTypsl Ha
opranu3Msl. [lodKkuI0oTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MBbL. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTaHU3MBbI.

Bnaxnocts kak oskonoruueckuit Qaxrtop. Ilpucnocobnenus pacreHuii K
noJiiepskaHuio BogHoro Oananca. Kiaccudukanus pacTeHuid 1Mo OTHOLICHUIO K
Boie. [Iprcnoco6ieHns )KUBOTHBIX K M3MEHEHUIO BOJTHOTO PEXKHMA.

Cpenpl oOuTaHWs OpPraHU3MOB: BOJHAsA, HA3eMHO-BO3AYIIHAS, MOYBEHHAs,
ryOWHHAs TOAMOYBEHHAsl, BHYTpUOpraHuzMeHHas. DOU3HKO-XUMUYECKHE
0COOCHHOCTH cpefl oOuTaHus opranusmoB. [IpucmnocoOneHus OpraHu3MoB K
YKU3HU B Pa3HBIX CpEeax.

buonoruveckrie putmbl. BremHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJu4Hble pUTMBI. [IprCIIOCOOIEHHOCTh OPTaHU3MOB K C€30HHBIM U3MEHEHUSIM

YCJIIOBUW KU3HH.




XKuznennsie popmbl oprann3moB. [lonstue o xu3HeHHOU opme. JKu3HeHHbIE
(OpMBI pacTeHUil: NepeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHUE TPaBBI,
OJIHOJIETHHE TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI,
a’poOnoHTBI. OCOOCHHOCTH CTPOCHHSI B 00pa3a KU3HU.

BbuoTtnueckue daxTopsl. Buasl OMHOTHYECKUX B3aUMOJICHCTBUNA: KOHKYPEHIIHSA,
XMILHUYECTBO, cUMOKO03 U ero gopmsl. [lapazurusm, koonepanus, MyTyaausMm,
KOMMEHCAJIM3M  (KBapTHPAHTCTBO,  HaxJIeOHMYecTBO).  Herpoduueckue
B3aMMOJICHCTBUS  (Tommueckue, (opudeckue, ¢dabpuveckne). 3HAUYCHHE
OMOTHYECKUX B3aMMOJEHCTBUI /I CYIIECTBOBAHMS OpPraHU3MOB B Cpeje

oburtanus. [I[puHIUI KOHKYPEHTHOTO UCKITIOUEHHUS

7.3

DKOJIOTHYECKUE XapaKTePUCTUKU momyssiuun. [lomynsanusi kak OuoJiorudeckast
cuctemMa. PoJib HEOTHOPOTHOCTH Cpeibl, PU3NUECKUX 0aphEPOB U 0COOCHHOCTEM
OMOJIOTUH BUJOB B (POPMUPOBAHUH TTPOCTPAHCTBEHHON CTPYKTYPHI MOIYJISIIHI.
OcHOBHBIE TIOKa3aTENH TOMYJSIIIUN: YUCIEHHOCTh, TJIOTHOCTh, BO3PACTHAs U
MOJIOBasi CTPYKTypa, POXKIAAEMOCTb, TPHUPOCT, TEMI POCTa, CMEPTHOCTb,
MHUTpaIys.

DKxoyiorudeckasi CTpykTypa mnomyiasnud. OIleHKa YHUCIEHHOCTH TOMYJISIUH.
JluHaMuKa TOMYJIANUA U €€ Peryysnus. BUOTHYECKU TTOTEHITUA MTOTYISIIAN.
MogenupoBanue JUHAMUKH —momyiasnud. KpuBble pocTa YHCICHHOCTH
nonyssiiuy. KpuBble BEDKUBaHUS. Perynsius 4UCICHHOCTH TOMYJISIHA: POJTb
(hakTOpOB, 3aBUCAIIMX M HE 3aBUCANIAX OT IUJIOTHOCTH. OKOJOTHYECKHE
ctparerun Bua0B (- u K-ctparerun).

[Tonsatue 00 skoylorMvecko Hume Buaa. MectooOutanue. MHoOroMepHas
MoJienb skoJiorndecko HumM Jx.M. XatuuHcona. PazMepbl 3KOJOTHYECKOM
Humy. [loTeHnmranbHas 1 peaTu30BaHHAs HUIIIU.

Bun kak cucrema nomymsuuid. Apeanbl BUIOB. Buasl M MX JKU3HECHHbIC
CTparerud. 3aKOHOMEPHOCTH  TOBEJACHUS W  MUTPAMA  YKUBOTHBIX.

buonornueckue naBazumn JYXXEPOJHBIX BUOB

7.4

CooOmiectBa opranuzMoB. buoreHos u ero crpykrypa. CBs3u MexIy
opranu3MamMu B OHOIEHO3e. DKocHcTeMa Kak OTKpeiTag cucrema (A.J[x.
Tencnu). OyHKIMOHATIbHBIE OIOKHM OPTaHU3MOB B HKOCHUCTEME: MPOIYLEHTHI,
KOHCYMEHTBI, peAyleHThl. Tpodudeckne ypoBHH. Tpoduueckne enu U CeTH.
Abunotnueckue 610ku 3KocucteM. [louBbl U wiIbl B 3kocucTeMax. KpyroBopor
BEILECTB U MOTOK YHEPTUU B IKOCUCTEME.

OcHoOBHBIE MOKa3aTenu 3KOCUcTEMbI. broMacca U mpoaykiusa. DKOJIOrHYecKue
MUPAMHUJIBL YKCell, OMOMAaCChl U DHEPTUU.

HamnpaBneHHble 3aKOHOMEpPHBIE CMEHBI CO00IecTB — cykieccun. [lepBuunblie u

BTOPHUYHBIC CYKLNCCCHMU W HUX IIPUYUHBIL. AHTpOHOF €HHBbIC BO3JCHUCTBHUSI Ha




cykueccun.  Knmmakcroe —cooOmectBo.  buopasnooOpasme u  mosiHOTa
KPYTOBOPOTA BEIIECTB — OCHOBA YCTOHYMBOCTH COOOIIIECTB.

[Ipuponnbie 3KOCHUCTEMBI. AHTPOINOTCHHBIE SKOCUCTEMBI. ATPOIKOCHCTEMA.
ArporieHo3. Paznuuus Mex 1y aHTpOIIOT€HHBIMH U TPUPOJHBIMU SKOCUCTEMAMH.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOosKkocucTeM. ['opoackas ¢iopa
u ¢ayna. CunHanTpomm3amus ropojackod Qaynsl. buonormdeckoe wu
XO35IICTBEHHOE 3HaYEHHE arpo’KOCUCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(hopMHpOBaHKSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCHUCTEMaX.
[Tepenoc 3HEpruu M BEMECTB MEXAY CMEKHBIMU 3KOCUCTEMAaMU. Y CTONYUBOCTh
OPraHU3MOB, TONMYJSALMHA W OSKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX U

AHTPOIIOT€HHBIX BO3/ICUCTBUIM

7.5

buocdepa — oOmeranerapuass oOojiouka 3eMiu, TJ€ CYIIECTBYET WIH
cyuiecTBoBana >ku3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. Obnactu
o6uocoepsl u e€ coctas. Kupoe BemiecTBo 6uocepsl U ero PyHKIUH.
3aKkoHOMEpHOCTH cymiecTBoBaHus Onochepsl. OcobeHHOCTH OHochepsl Kak
ro0anbHOM  JKOCHCTeMBI.  J[MHaMuueckoe paBHOBecwme B Oumocdepe.
KpyroBopoTsl BemiecTB W OHWOTEOXHMMHYECKHE IHMKIBI (yriiepona, a3oTa).
PurmudHOCTH siBeHH B Onocdepe.

3onanbHOCTH Ouochepsl. [TonsTue o 6nome. OCHOBHBIE OMOMBI CYIIIH: TYHAPA,
XBOWHBIC JieCa, CMEIIAHHBIC M ITUPOKOJIUCTBEHHBIC JieCa, CTEIH, CABAaHHBI,
MyCTBIHU, TPOTHMYECKUE Jieca, BBICOKOTOphs. KimMMar, pacTUTENbHBIA |
KUBOTHBIA MHp OMOMOB CYIITH.

CtpykTypa u (QyHKIHS KUBBIX CUCTEM, OIIEHKa X PECYpPCHOTO MOTCHIMANA U

onochepHbIX HYHKITUN

7.6

DKOJIOTHYECKHE KPU3KUCHI U UX MPUYHHBL. Bo3aelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpenbl. OxpaHa Bo3/1yxa. 3arpsa3HEHUE BOHOU CPEIbI.
Oxpana BoJIHBIX pecypcoB. Pa3zpymienue nmoussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue knumara.

AHTpOTIOT€HHOE BO3/JCHCTBUE HA PACTUTEIbHBIM M KMBOTHBIA Mup. OxpaHa
PaCTUTENBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHLHUIBI OXPAHbI MTPUPOIBL.
Kpacubsie xuuru. OcoGo oxpansemble npuponnsie teppuropun (OOIIT).
Bboranunueckue caipl U 300JI0THYECKUE TTAPKU.

OCHOBHbBIE TPHUHIMIBI YCTOWYMBOIO PA3BUTHS YEIOBEYECTBA W IPHUPOIBL
PanponanbHOe  TPUPOJOMONB30BAaHME U COXPAaHEHHWE  OHOJOTHYECKOTO

pa3zHooOpaszus 3emin




8. YYEBHO-METOIUYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

e buonorusa. O6mas 6uonorusi, 10 xknacce/ Cuornazos B.U., Aradonosa U1U.b.,
3axapoBa E.T., OOmecTBo ¢ orpaHuyeHHONW OTBETCTBEHHOCTHIO «J[PODAY;
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue»

o buonorus. buonoruueckue cucteMbl U IPOLECCHI; yriydlieHHOe o0yueHue, 11
kiacc/ TepemoB A.B., [lerpocoBa P.A. OO0 « 11Ol MHEMO3NHA»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

* buonorus. buonorudeckue CUCTEMbI U MPOIIECCHI; YIyOJeHHOE 00yUYeHHeE,
10 xmacc/ TepemoB A.B., IletrpocoBa P.A. OOmiecTBo ¢ OrpaHUYECHHOU
otBeTcTBeHHOCThIO « MOl MHEMO3UHA»

* buonorus. buonorudeckne CUCTEMBbI U MPOIIECCHI; YIyOJeHHOe 00yUeHHE,
11 xmacc/ TepemoB A.B., IlerpocoBa P.A. OOmecTBo ¢ OrpaHMYCHHOU
otBeTcTBeHHOCThIO « MOl MHEMO3UHA»

*  buonorus. Cepus "Jluaus xuzan", Jluaus YMK 10-11/ (YrayOnéunbiii)

[Taceunuk B.B. u ap.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
http://window.edu.ru

https://m.edsoo.ru/7f41aa8c bubmuoreka IJOK O https://resh.edu.ru/-
Poccwuiickas 35ieKTpoHHas MIKOJIa

https://uchebnik.mos.ru - «MockoBcKas 3JIEKTPOHHAS [IKOJIa

https://www.yaklass.ru - «SIKmacc»

https://education.yandex.ru/home - «SIanekc. YaeOHUK
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