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HOACHUTEJIBHAASA 3AIIMCKA

[Iporpamma no yuyeObHoMy mnpeamery "buonorus" (nmaizee - Ouonorus) Ha
YpOBHE cpeaHero oOiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJSIETCS OAHUM W3 KOMIIOHEHTOB IMpeaAMeTHON obnactu «EcTecTBeHHO-
HayuHble mnpenMerb». CornacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeIMEThl, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, SBIISIOTCS CIOCOOOM
muddepennmanu  00y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHs U
NpHU3BaHbl 00ECHEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHUM
o01umM, cpeHUM NpodecCHOHANbHBIM U BRICIIMM 00pazoBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HAa
OPUOPUTETHOE pEIICHHE O00pPa30BaTENIbHBIX, BOCIHUTATEIbHBIX W Pa3BUBAOIINUX
3a/lay, CBSA3aHHBIX C MpodopueHTaleil o0yJarmmuXcss U CTUMYJIMPOBAHUEM
MHTepeca K KOHKPETHOM 00JIacTh HAy4yHOTO 3HAHUS, CBS3aHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTUEH, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOHOMY mipeamery "buomorus" naér nmpencTaBieHHUE O
HeMu W 3ajadax u3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOiaéHHOM
ypOBHE, onpeeiseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEP)KAHUE, €TO0
CTPYKTYpPHpOBaHHE TIO pa3jieliaM UM TeMaM, paclpeiesieHne Mo Kiaccam,
PEKOMEH/yeT MOCJIEeA0BATEIbHOCTh M3Y4YEHHUs Y4YeOHOro marepuana ¢ y4EToOM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamme 1o Ouosioruu
peann3oBaH MPUHIHUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oiarogaps 4YeMy IpPOCMaTpUBACTCS
HaIlpaBJICHHOCTh HA  MOCJIEAYIOIIEEe pPa3BUTHE  OHMOJOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, TMPEACTABICHU O 340poBOM o0Opa3e >KHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHHMS K OKpyKaromed mnpupoaHoit cpene. B
IIporpaMme IO OHOJOTMU TaKKe IMOKa3aHbl BO3MOXXHOCTH YYEOHOro mpeaMera
«buonoruss» B peammzauun TpedoBanuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METANpPEeIMETHBIM M NPEIMETHBIM pe3yibTaTaM OOy4YEeHHs U B
(GOpMUPOBAaHMU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
Oo0y4aroUIMxcs MO OCBOCHUIO COJAEpKAaHMS OMOJOTHYECKOro oOpa3oBaHHsS Ha
YPOBHE CpeAHero o61ero 0opa3oBaHusl.

VYuebnsbiil npeamer «buonorus» Ha ypoBHE CpeAHEro oOIiero oopa3zoBaHUs
3aBepliaeT Ouosiornyeckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha



pacmivpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM ¥ KJIETOYHOM OMOJNOrHHM, 3MOPHOJIOTMM U OHOJOTHUU Ppa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOIO YYEHHSI U SKOJIOTUH.

N3yuenue yuebHoro mpeamera «buosorus» Ha yriiyOJIGHHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYyYEHUIO
OMoJIOrM4ecKoro  o0Opa3oBaHUsi B By3aX M OpraHM3alusx  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMONYYEHHBIX TpPU HU3YYEHUH  OO0y4YaroIMIMMUCS
COOTBETCTBYIOLIUX CHUCTEMATHYECKHUX pPa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kjaccax 3TH 3HaHMS TOJy4arOT pa3Buthe. Tak,
paclIMpeHbl U YIIIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OaKTepusix, OpraHu3Me 4YeJloBeKa, OONIMX 3aKOHOMEPHOCTSX >KHU3HH,
JIOTIOJTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEACHUS PUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JIJIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUAMH, TMOJYYCHHBIMU OOYYAIOIUMHUCS TPU U3YYCHHUH
bu3uKku, XuMuu, reorpaduu U MaTEMaTHKU.

CtpykTypa mnporpamMmmbl 1o yueOHOMYy mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M DBOJIOIMOHHBIA MMOAXOAbl K M3yYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHbIE JJIS KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, dBOJIIOIMHA OPraHMYECKOT0 MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasus Tutanetl. Tak, B 10 kmacce
U3YYalOTCS. OCHOBBI MOJIEKYJISIPHOM W KJIETOYHOW OWOJIOTHH, 3MOpPHOJIOTHH U
OMONIOTUN DPA3BUTHA, TEHETHKU U CEJIEKIMU, OMOTEXHOJOTUU U CHUHTETHYECKOMU
OMOJIOTHH, AKTyaIM3UPYIOTCS 3HAaHMUS OOy4Yalomuxcs Mo OOTaHUKE, 300JI0THH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECIEYUTH  OCBOCHUE
o0yJarouMMucs: OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UAEH, IPUHIUIIOB U MPaBUJ,
JIe)KAIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTO0Opa3WM M OCOOCHHOCTAX KICTKH, OPTaHW3Ma, TOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JTOCTHIKEHHUSAX, COBPEMEHHBIX
WCCJIEIOBAHUSX B OMOJIOIMH, IPUKIAAHBIX aClIeKTaX OMOJIOTrnYecKux 3HaHui. [l
pa3BUTHS WU NOJNJEPKAHMUS HHTEpeca oO0ydaromuxcsi K OWOJIOrMM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU MPOrPaMMBbI
o OMONOrMH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHUS M PA3BUTHS
TOM WM WHOW 001acTu OWOJNOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
YUEHBIX B PELIEHUE BaKHEUIIUX OMOJIOrMYECKUX U SKOJIOTHYECKUX POOIIEM.



Henb uzyyenus yueOHoro npeamera «buonorus» Ha yriiy0JI€HHOM YPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBLHOU
OpraHu3alMy >KUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETEHUE YMEHH
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENENEHHONW 00nacTu
npoecCUOHaNbHON J1eATENbHOCTH, CBSI3aHHOM C OWOJIOTHE, WM K BBIOOPY
y4eOHOT0 3aBEeICHUS JIsl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa3oBaHuUs.

JlocTimkeHue 1enuM u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yriay0ia€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOINX 3a1a4:

OCBOCHHE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHWU: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSX, KOHIICMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBUjIax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MUPa; O
CTPOEHUHU, MHOrooOpa3ud M OCOOEHHOCTSX OHOJIOTHYECKUX CHCTeM (KIJIETKa,
OpraHu3M, MOMYJIAIus, BUI, OMOreoleHos3, ouocdepa); o BbIIAIOIIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCJICAOBAHUAX B OUOJIOTHH,

03HAKOMJICHHE OOYYaloImMUXCd C METOJaMH TIO3HAHMS KUBOW TPUPOJIBIL:
UCCJICOBATEILCKUMU  METOJaMU  OUOJOTUYECKHX HayK (MOJICKYJISIPHOW H
KJIETOYHOW OHOJIOTHH, HSMOPHOJOTMM W OWUOJOTUU Pa3BUTUS, TCHETHUKU W
CeJICKIMM, OWOTEXHOJIOTUM U CHUHTETUYECKOM OWOJIOTHH, TaJCOHTOJOTHH,
HKOJIOTMHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJACHUS  OMOJIOTHYECKUX
UcclieloBaHUd B JabopaTopud W B mpupoje (HaOmoaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHHe OOYYalOIMIMMHCS YMEHHUSIMHU: CaMOCTOSITEIbHO  HaXOAWTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(POpPMALMIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTAaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIHUATbHO-)KOHOMHUYECKHUMU M  IKOJIOTHYECKUMU
npoOieMaM 4eJOBEYeCTBa; OIEHWBATH IOCIEACTBHS CBOCH IEATEIBHOCTU TIO
OTHONICHUIO K OKPYKaloIle NPUPOAHOU cpene, COOCTBEHHOMY 3I0POBBIO H
3MI0POBBIO  OKPYXKAIOIUX  JIIOJIEH; OOOCHOBBIBAaTH U  COONIOATh  MEpHI
npodunakTukn MHGEKIIMOHHBIX 3a00JeBaHUMN, MpaBUia TIOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHOW >KM3HENESITEIHHOCTH B UPE3BBIYATHBIX
CUTyallusiX TMPUPOAHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepH30BaThb
COBPEMEHHBIC HAYYHBIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BuTHE y OOyYarOlMXCsl UHTEIJIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B MpOllecCCe€ 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMH U COBPEMEHHBIMU
UCCIIEIOBAHUSIMU B OHMOJIOTHM, pEUIaeMbIMU €10 Mpo0JieMaMu, METOAO0JOTHEH
OHMOIOrMYECKOTO UCCIIEIOBAHUS, POBEACHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PEIICHHs] OMOIOTHYECKUX 3a/1a49, MOJACITUPOBAHMS OMOTOTHIECKUX
00BEKTOB U MIPOLIECCOB;



BOCTIUTAHUE Y OOYUYAIOIIUXCS [IEHHOCTHOTO OTHOIICHUS K )KMBOW MPUPOJE B
IIEJIOM U K OTJENBHBIM €€ 00BbeKTaM U SIBICHUAM; (OPMUPOBAHUE IKOJIOTHUECKO,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuobpeTeHre  OOyYarOIIMMHUCSA  KOMIETEHTHOCTH B pallMOHAJIBHOM
MPUPOAOIIONB30BaHNN (COOJIOJIEHUE TMPaBWII MOBEJAEHUS B NPUPOJAE, OXPaHbI
BUJIOB, 9KOCUCTEM, OHMOC(hEphl), COXpaHEHUU COOCTBEHHOTO 3/I0POBBS U 37I0POBbS
OKpYXXaromux Jrojeid  (coOmrogeHuss Mep NOporIakTUKU — 3a00JeBaHUM,
oOecrnieueHrne OE30MAaCHOCTH KU3HEACSITETPHOCTH B YPE3BBIYAMHBIX CHTYAIHSIX
NPUPOJHOTO W  TEXHOTEHHOTO  XapaKTepa) Ha OCHOBE  HCIIOJIb30BAHHUS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TTOBCEHEBHOM JKU3HMU;

co3gaHue  YCJIOBUM  JJIA  OCO3HAHHOTO  BbIOOpa  OOydYarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOpUH, CIOCOOCTBYIOIIEH
nocieayomnemMy npodecCHoOHaIbHOMY CaMOOMpPENEIEHNUI0, B COOTBETCTBUU C
WHIVUBUAYaTbHBIMU HHTEPECAMH M IIOTPEOHOCTIMHU PETHOHA.

OO61iee yMcI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OWOJIOTHH Ha YIIIYyOJICHHOM
YpOBHE cpeqiHero oduiero oopasoBanusi, coctarisieT 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hezeno), B 11 kimacce — 102 gaca (3 yaca B Hezelo).

OT160p opraHu3anMoHHBIX (HOPM, METOJOB U CPEACTB OOyUYCHHs] OHMOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CIEHM(PUKH €r0 COAECp>KaHWsS M HANpPaBICHHOCTU Ha
NpOJOJKEHUE OMOJIOTrMYEeCKOro 0o0pa3oBaHUsT B OpraHU3alUSIX CPEIHETrO
podecCHOHaIBLHOTO U BBICIIETO 00pa30BaHUAI.

O06s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUHM OMOJIOTHU HA YriayOJEHHOM YPOBHE
ABIIAETCS TPOBEJEHUE JTaOOpPATOPHBIX U TMPAKTUUECKHX padoT. Takxke ydacTue
00y4JaromuXxcs B BBINIOJHECHUU MPOCKTHBIX U y4eOHO-HCCIIE0BATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OMNpEAeNsIeTcsl Y4YUTelleM Ha OCHOBE  HMMEIOIIUXCS
MaTEPHUATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX IMPUPOIHBIX YCIOBHUH.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxanue mporpaMMmbl, BBIAECIEHHOE KYpCuU80OM, HE BXOIHUT B MPOBEPKY
rocyaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OUOJIOTUSI — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUS
Ouonornu.  buonmornueckue  HaykM W U3y4yaéMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE M TIOUCKOBBIE HAYYHBIE WCCIECAOBAaHUS B
OuoJiorumy.

3naueHue Ouosoruu B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kapTuHbl mupa. I[lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
NPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIMHE, CEeJIbCKOM XO3SIICTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHncTpanumn

[Toptpersi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
VY. I'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, JIk. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuuel u cxembl: «CBsi3b OMOJOTUU C APYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cuCTEMBbI U UX U3yUYeHHE

XKupbie cuctembl Kak mpeaMerT u3ydeHust Ouosioruu. CBOMCTBA JKHUBBIX
CUCTEM: €IWHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLUs,
CaMOBOCIIPOM3BEAECHUE, PA3IPaKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHu3alyd >KUBBIX CHCTEM: MOJEKYJSPHBIM, KIIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIIUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bmoreoneHoTHyeckmii), OmochepHsiii. Ilpomeccel, mnpoucxoasue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKH >KMUBOTO. JKHW3HH Kak ¢opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromiye »KuBbl€ CUCTEMBI HA PAa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIx cucteM. Metonbl Ouomornueckod Hayku. HaGmropenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
HE3aBUCUMOW niepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IlocranoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BbIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJYUYEHHBIX
pe3ynbTaToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHrta. [lonsTne
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucrteMbl», «CBOWCTBAa KMBOM MaTepuw», «YPOBHU OpraHMU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YeJIOBEYECKOro opraHuszMa», «buoreonenos», «buochepa», «Metoasl
M3y4YECHUS JKUBOU MPUPOBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJdOBaHME  JJISI  TPOBEACHUS
HaOJI0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnueckas pabdora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QYHKIMOHaNbHAs eAuHUIA XKuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiigen, P. BupxoB). OCHOBHBIE MOJOXKEHHUS COBPEMEHHOM KIETOYHOMN
TEOPHH.

MeTtonpl  MOJIEKYJSIPHOW W KIETOYHOW  OMOJIOTMM:  MHUKPOCKOMUS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnambLHOe
HeHTpUu(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHcTpanuu

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

Tabnuuel u cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOI»,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEpUATBbHBIX KIIETOK.

IIpakTuyeckass paodora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, saexrtpodopes, auddepeHUaANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Boma m e€ posb Kak pacTBOpUTENS, pearcHTa, yd4acTHe B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOperyasiuui. MuHepalbHble BEIECTBA KIETKH, UX OMOJIOrHYEecKas
pouib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMUHOKHUCTIOTHBIN cocTaB 0enkoB. CTpyKTypsl 0emkoBOi Mosiekyibl. [lepBuunas
CTpYKTypa Oeika, NeNnTuaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YETBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamuss OeskoB.
buonornueckue Qpynkuun 6enkos. IIpuonsi.



VYrneBoasl. MoHOCaxapubl, UCaxapu/ibl, OJIMTOCaXapyuabl U MOJIUCAXAPUIBIL.
O6mmii 1IaH CTPO€HHs W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. 'mapopunsHO-ruapododHbIe cBoMicTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepoubl. buonormyeckue QyHKUMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKYy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennoseie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunuun komminementapHocTu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cniupanbs. Mecronaxoxaenue u ouonornyeckue pyukiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B mosekyie ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbBIE TEPEHOCUYUKHU, UX (YHKIIHH B
knetke. Jpyeue nyxkneosuompugpocpamer (HTD). Cexsenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrtpykTypHas Ouonorusi: OMoXuMHYecKue U OMOo(U3NUECKUE HCCIEIOBAHUS
cocTaBa U TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoiiekyl. Mooeruposarue
CMpYKmMypul U QYHKYULl 6UOMOAEKYL U UX KOMNIekcos. Komnvromepnolii ouzain u
oOpeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpamuu

[Toptpetsr: JI. [lomunr, [Ixx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHre XUMHYECKHX JJIIEMEHTOB B  HEXUBOU
npupoae», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOIEN.

Tabmuuer u cxembl: «llepuonnueckas TabnMIla XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MoOJIeKybl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyIb», «CTpOeHHE MOJEKYI
yrieBooB», «CTpoeHue MoJieKyln JunuaoBy, «HyKIeHMHOBBIE KHUCIOTHI»,
«Ctpoenue monexkyinbl ATOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKumn».

JlaGoparopHass  pabGora  «JccinemoBaHue ~— HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK PAa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KJIETOK: »JyKapuoTHueckas u mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pAa30BaHMS KICTKH.



CrtpoeHnue npokapuoTuyeckon kietku. Kiaerounas cteHka OakTepuil u apxeu.
OcoOEHHOCTH CTPOEHHS TEeTepOTPO(GHONM M aABTOTPOPHON NPOKAPUOTUUYECKUX
KJIETOK. MecCTO 1 pojib IPOKapuoT B OMOLIEHO3AX.

Crtpoenue U (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wMemOpana (ruazmanemma). CTpykTypa —IIIa3MaTHUYECKOM
MeMOpaHbl. TpaHCOPT BELIECTB Yepe3 IIa3MaTUYECKyt0 MeMOpaHy: MacCUBHBIN
(nuddy3us, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTuBHbIM TpaHcnopt). lloaynponunaemocts memOpanbl. Pabotra Hatpwuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOUUTO3, (haronutos. Dk3ouuto3. Kierounas
creHka. CTpykTypa u GyHKIHUU KIETOYHOW CTEHKH pacTeHU, rpuOOB.

[utomnazma. [uto3ons. Llutockenet. JIBrxenue muroriasmMbel. OpraHou bl
kiIeTkd. OaHoMeMOpaHHbIE OpPraHOMIbI KIETKH: DHJIOIUIa3MaTHYecKas CeTh
(BIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U GyHKUUU. B3aumocBs3b
OJIHOMEMOpPAaHHBIX OPraHOMAOB KIeTKU. CTpoeHHe TpaHyIspHOrO PETHKYJIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHre3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHylispHbIN)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkius anmnapata ['onsmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkoe 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Kietounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABl  KJIETKU:  MUTOXOHIPUHU,  IUIACTHBL.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoerne u (YyHKIIMM MUTOXOHIpUN W mactui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABI  (OTOCHUHTE3UPYIOIIUX  JYKAPHUOT.
XJIOpOIUTACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounapl kieTku CTpoeHne W (yHKIIMH HEMEMOpaHHBIX
OpraHOUI0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramenmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBIIIIEUHbIE  KIETKU.
AKmuno8ble KOMNOHEeHMbl HeMblieuHblX Kiemok. Mukpotpyoouku. KineTouHsrii
ueHtp. CTpoeHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuToriasmel. LleHTpuons. benku, accoyuuposannvie ¢ MukpoguiameHmamu u
muxpompyoouxamu. Momopnsie 6enxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuerit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCIOIOKEHUE
XpOMOCOM B UHTEp(azHOM sape. Iyxpomamur u 2cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06oaouku 6 mumose. Aoephbiil
mpancnopm.

Knerounsie BkiatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KJIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



Ioptpetsr: K.C. Mepexkosckuii, JI. Maprymuc.

Tabmuiet 1 cxembl: «CTpoeHHE SYKapUOTHYECKOW KIeTkn», «CTpocHme
KUBOTHOW  KiIeTkW», «CTpoeHHWe  pacTUTenbHOW  KiIeTku», «CTpoeHme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OGopynoBaHUe: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl pPacTUTENIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepHUaIbHbIX KICTOK.

JlaboparopHass pabora «/3yueHHe CTPOEHUS KIETOK Pa3IMYHBIX
OpPraHU3MOBY.

IpakTuueckas padora «/3yueHue cBOWCTB KJIETOYHON MEMOPaHBI».

JlabopaTopHas paGora «lccienoBanue miasMoiiM3a W JIEIUIa3MOJIM3a B
PaCTUTEIBHBIX KIETKAaX).

IIpakTnueckass paGora  «l3ydeHwe  JABWMKEHUS  LUTOIJIA3MBI B
PaCTUTEILHBIX KIETKAX).

Tema 6. O0MeH BelleCTB M NpeBpallieHN e JHEPITUHU B KJIeTKe

ACCUMUIIATINS ¥ TUCCUMIJISAIIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TreTepoTpOodHBIA. YYacTHE KHUCIOpoAa B OOMEHHBIX
mpoiieccax. JHepreTudeckoe oOecrneueHue KIeTKu: mnpeBpameHue ATD B
oOMeHHBIX Tporeccax. DEepMEHTATHBHBIA XapaKTep peakIuid KIETOYHOTO
metabonuzma. DepMeHThl, UX CTPOEHHE, CBONCTBA M MEXaHU3M JIEUCTBUI.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYeCKUX BeIIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowjue
nUeMeHmbl U NUSMeHmMbl PeakyuoHHo2o yenmpa. Poab XJI0pomniacToB B mpoliecce
doTocunTe3a. CBeToBas U TemHoBas (a3bl. Pomoovixanue, Cs., C4. u CAM-munol
gomocunmesa. IIpogykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCcHHTE3a. 3HaueHuEe (HOTOCUHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHUu3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOMKUE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AnaspoOHbIe opraHm3mMbl. Buasl Opoxenus. [IpoaykTel OpokeHUsS U UX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30yaUTEIH O0JIC3HEH.

AnpoOHBIE OpraHu3MBl. Ortarnbl YHEPreTUYECKOTO oOmeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHne, UK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
npoiieccax Ouonoruueckoro okucienus. Luknudeckue peakuuu. OKUCIUTEIBHOE
dbochopunmpoBanue. Hepeus membpanno2o epaduenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmaswvl. IlpeumyriecTBa a’poOHOTO MYTU
oOMeHa BellecTB nepe aHadpoOHbIM. DPGHEKTUBHOCTD SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanumn

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

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, «IHEpreTUYecKkuii oomen», «buocunres
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYy/IOBaHUE AJii MPUTOTOBJIECHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlabopatopHass pabora «l3ydyeHuE  KATAIMTUYECKON  aKTUBHOCTH
(depMeHTOB (Ha MpUMEpPE aMHJIa3bl MM KaTaaa3bl)».

JlabopaTtopHass paGora «/3ydeHue (epMEHTATUBHOIO paCUICIIIICHUS
MEPOKCHUIa BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHHE TIpoliecCOB  (OTOCHMHTE3a M
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacnencrBeHHass uH(pOpMALUs M peajiM3aluda e€é B KJIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEAKIIUIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnencTBeHHoW uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuusis — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIETIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancmsiius u e€ stanbl. Yuactue TpancnopTtHeix PHK B OGmocunTese Oenka.
VYcnoBust OuocuuTeza Oenka. KomupoBanwe amMuHOKHCIOT. Ponb pubocom B
O6uocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzauus reHoMa y
IPOKAapUOT U 3YKApHOT. Perynsuuss akTUBHOCTH T'€HOB Yy MNpPOKapuoT. ['umoresa
onepoHa (®. Kako0, XK. Mano). MonekynsipHvlie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomsl ceHos. Perymsius 0OMEHHBIX
MPOLIECCOB B KieTKe. KileTounbiii roMeocTas.

Bupycel — HekieTounbie (OpMBI )KU3HU B 00JIUraTHBIC Tapa3uThl. CTpoeHHEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamnas mpanckpunyus, pesepmasa, uHmezpasa.

BupycHble 3a001eBanus yenoBeka, »kMBOTHBIX, pacteHui. CIINJ[, COVID-
19, counanbHble U MEIUIIUHCKUE MPOOJIEMBI.

buounpopmamura: uumezpayus u ananuz o6oavwUXx maccugos («bigdata»)
CMPYKMYPHBIX OUON02UYECKUX 0aHHbIX. Hanomexnonozuu 6 ouonocuu u meouyune.
IIpoepammupyemvole hynxkyuu 6enxkos. Cnocobvi 0ocmasKu 1eKkapcme.



JdemoHcTpanuun

IToptpersr: H. K. Konbuos, /. Y. IBaHOBCKHIA.

Tabmuuel n cxembl: «buocunTes Oenkay, «['eHeTHUecKuil Koa», «Bupyce»,
«bakrepuodarmn».

IIpakTnuyeckas padora «Co3aHue MOJIEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJ KICTKH

Knerounsrii uuki, ero mnepuonbl u perymsauus. HWartepdaza u murtos.
Oco0eHHOCTH TpolieccoB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  [lpecuHreTnueckuid  (MOCTMUTOTHYECKHI), CHUHTETHYECKUM U
NOCTCUHTETUYECKUH (TPEMUTOTHUUYECKHI ) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexanusm perummkauuu JJTHK. Xpomocomel. Ctpoenune xpomocoM. Teaomepsl u

TeroMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTuil. JIUTUIOMAHBIA U
rariouAHbld  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XPOMOCOMBI.

lenenue xnetkn — wMuTo3. CraguM MHTO3a W NPOUCXOASIIME B HUX

npoiiecchl. Tumbl muTo3a. Kapuokunes u nurokuHes. buojorndeckoe 3HaUYCHHUE
MUTO3a.

Perynsuus muToTHUecKoro mukia KieTku. [Iporpammupyemasi KieTouyHas
rubesnp — arnomnTos.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmul
npoaugepayuu, oughpepenyuposku, cmaperus u euderu kKiemox. «lL{ugposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCcTpanuun

Tabmumel 1 cxembl: «OKU3HEHHBIN ITUKI KIETKW», «Murtos», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MHUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEUIKa JIyKay.

JlaGopaTopHasi padora «3yuyeHne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopuas padora «Habmonenre MuTo3a B KJIETKaX KOHYMKA KOpPEITKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHUAbHbIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcOoOEHHOCTH  CTpPOEHUS U JKU3HEACSITCIBHOCTH  OJHOKJIETOYHBIX
opranu3moB. baktepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIe OpraHu3MBbl.



B3aumocCBsa3p 4acTedd MHOTOKJIETOYHOI'O OpraHusMa. TkaHu, oOpra"el u
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: o0Opa3oBaTelibHAasd,
MOKPOBHAsI, MPOBOJsIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTPOCHUS,
(YHKUIUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHHil.

TkaHu XKUBOTHBIX U YETOBEKA. THIBI KMUBOTHBIX TKAHEW: 3MUTEIUAIIbHASA,
COCIMHUTENIbHASA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUA WU
pPacmoJIOKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpAaTUBHbIE OpraHbl pacteHui. Opranel u
CHUCTEMBbI OPTaHOB KUBOTHBIX U UesioBeKa. DYHKIIMKA OPraHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIECTOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  JIBMJKEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aM&O0ouIHOE, XKTYTUKOBOE, pecHHUYHOE. JIBM)KEHHE MHOTOKIETOYHBIX PACTECHUM:
TPONU3MBI M HACTUU. J[BM)KEHHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIlIeuyHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Tra3a |
MHUHEPAJIbHBIX BELIECTB pacTeHUsMU. lIuTtanue xuBOTHBIX. BHyTpunonoctHoe u
BHYTPHUKJIETOYHOE mnuiieBapeHue. [luTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENbI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3wl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. Jlpixanue »uBoTHBIX. {uddy3us
ra3oB yepe3 MOBEPXHOCTh KIIETKU. KokHOe npIxaHue. [[pixaTenpHas HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHHE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHas cucTeMa 4YejaoBeKa. MeXaHW3M BEHTWIALMU JIETKUX y MOTULl U
MJIEKONIUTAIOMUX. Perynsius apixanus. JlpixaTeabHble 00bEMBI.

TpaHCOPT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancropt BemecTB y KUBOTHbIX. KpoBeHOCHas cucrteMa W €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepare,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus. IBOJIIONUOHHBIC
YCJIOKHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI IMO3BOHOUYHBIX *UBOTHBIX. PaboTa
cepaua u €€ peryismus.

Beigenenne y opramusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHBIX. CokpaTuTenbHble Bakyosuu. Opranbl BblaeiaeHus. OuibTparus,
CeKpelrsl U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI pabOThI OPTraHOB BbIJICICHUS.
CBs3b NOJIOCTH TEJIAa ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCTEMaMU. Bblaenenue y



MO3BOHOYHBIX JKUBOTHBIX M ueinoBeka. [louku. CtpoeHue m (hyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYM Yy YEJIOBEKA.

3ammTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii W TUCTHl MPOCTEUIIMX. 3allUTa Yy MHOTOKJIETOYHBIX PACTEHH.
Kyrtukyna. CpeactBa macCUBHOM M XUMUYECKOW 3aUThl. DUTOHIIUBIL.

3amMTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M WX NPOU3BOAHBIE.
3ammura opraHu3Mma oT OonesHei. IMMyHHasi cuctema 4yenoBeka. KieTouHb U
IYMOpPAJIbHBIH MUMMYHHUTET. BpoXIE€HHBIH M NpuOOpeTEHHBIN creunduueckuii
UMMYHUTET. Teopusi KiIoHaNbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble 0OTBETHl OpraHu3mMoB. Posb BpokIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

PazgpaxkxumocTe ¥ perymanus |y OpramusMoB. PazgpaxumocTts Yy
OHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zgpakumMocTe W perymauus y
pacteHuii. PocToBbIE BellleCTBA U UX 3HAYCHHE.

HepBuast cucrema u pediekropHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA M €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduexc u
pednexropHas nyra. bezyciioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsinus U SHIOKPUHHAs CHUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOM cucTteM. [umortanamo-runodusapHas
cucTeMa.

JdeMoHCcTpamuu

[Toptper: U. I1. I1aBinos.

Tabmuuer u cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOTOKIETOUHBIE
Bogopociny, «bakrepun», «lIpocteitmme», «OpraHbl LBETKOBBIX PACTCHUN»,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuii», «KopHeBble cuctemsl», «CTpoeHue cTedirs»,
«CTpoeHue JINCTOBOM IUIACTUHKW», «TKaHW >KMBOTHBIX», «CKENET YeI0BEKAY,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11eyHas CHUCTEMA,
«BbigenurenbHas cUcTeMa», «IJHJIOKpPUHHAs cuctema», «CTpOEHHE MBIIIIBDY,
«IMMyHUTETY, «KuI1euHonoa0CTHRIE, «Cxema  mUTaHUS  PACTCHUIY,

«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue AO0kKIeBOro uepBs», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbikatoruxcsi»,  «HepBHas  cucrema  ntuny», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHUW3MOB, MUKpOIpENnapaTbl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJUICKIIUU
HAaCEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pacTeHHil, repOapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy10BaHME JJIsl AEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmasua u OelKoB MOoJ JeHCTBUEM (PEPMEHTOB, 000PYAOBaHUE IJIs
JIEMOHCTPALMH OIBITOB MO0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAHU3Ma
JIIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKkaHel pacTEeHUI».

JlabGoparopHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGoparopHasi pabora «I3ydyeHue OpraHoB IBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoXeHHe H pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOYasl BEreTaTUBHOE) U
noyioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHWE,  CIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHHE.

ITonoBoe paszmuHoxxeHue. I[lonoBbie KIETKW, Wik rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buosnornueckuii cMbIci
M€ho3a W TOJOBOr0o mporecca. Meno3 W ero Mecto B KHU3HEHHOM LMKIIC
OpraHU3MOB.

[Ipen3aponpiieBoe pa3zputhe. ['aMmeToreHe3 y »KUBOTHBIX. [10JIOBBIE HKeEIE3bI.
OO6pa3oBaHue U Pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTUSl — HAayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOO.IeM IMOPUOLOSUMN.
Konyenyusi mopgoeenos u modenu mopgoeeneza. Craguum >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupoeannoe u HedepmuHuposaHwoe Opoobnenue. brnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBBIC JTUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOobIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCSd 3apojbllia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajka TIUIaHAa CTPOCHHUS JKMBOTHOTO KakK pPE3ylbTaT HEpapXUUECKUX
B3aMMOJICUCTBUI T'e€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBoTHBIX. llocTamOpuoHanbubli mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ meramopdo3oM y OEClO3BOHOYHBIX H
MMO3BOHOYHBIX KUBOTHBIX. bHojorMyeckoe 3HaYE€HHE MPSIMOrO0 U HENPSIMOTO



pa3BUTHUSA, UX PACHpPOCTPAHEHUE B MpUpOAE. UMbl pocTa >KUBOTHBIX. DakToOphI
PErYJISIIUU POCTa )KUBOTHBIX U 4esoBeka. CTaauu NoCTIMOPUOHAIIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh KaK
OMOJOrnYeCKre MPOLECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B IIpoliecce Meio3sa.
lI'amerorene3 y pacteHuid. OIIOAOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHU3MBI PETYISIIIMA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersr: C. I'. HaBamun, X. lneman.

Tabmuupl u cxembl: «BereratmBHOe pasmMHOkeHHE», «Turbl Oecrnonoro
pa3MHOXEHUS», «Pa3MHOXKEHHE XJIaMHIOMOHAIbD, «Pa3MHOXKEHUE SBIJIEHBI»,
«Pa3mHoOxeHue ruapel», «Meio3», «Xpomocomsl», «['amerorenes», «CTpoeHHE
ANIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro »xyka», «Pa3BuTue capaHum»,
«Pa3zBuTne narymku», «J/{BoilHOE OIJIOJOTBOPEHHE y LIBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KM3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIM 1UKI MXa», <OKW3HEHHBIM LUK
NANOPOTHHUKAY, « KM3HEHHBIN [IUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpenapaTbl SHUIEKICTOK U
CIIEpMaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «l3yuyeHue CTpPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpEenapaTaxy.

IIpakTuyeckass padora «BpIsiBIIeHHE NPU3HAKOB CXOJACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHUE OpraHOB PAa3MHOMXEHHUS BBICIINX
PaCTEHUI».

Tema 11. I'eHeTMka — Hayka 0 HACJIEICTBEHHOCTH M HM3MEHYUBOCTH
OPraHM3MoB

Hctopusi cTaHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbrioa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHbIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUieJIbHbIE TE€HBbI, AJIbTEPHATHUBHBIE NPU3HAKW, JOMUHAHTHBIA W PELECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUS, TUOPUIbI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJIbI ~ T€HETUKU:  TUOPUIOJIOTHYECKUM,  I[UTOJIOTUYECKUM,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHncTpanuun

Iloptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
BasuiioB, A. H. benoszepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuipl u cxeMbl: «MeToabl TeHETUKN Y, «CXEMbI CKpEITUBaHUS.

JlabopaTtopHas pabora «J/lpo3oduna Kak OOBEKT TE€HETHUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKoH
eAMHO00pa3ust rudpUI0B repBoro nokosieHus. [Ipasuno gomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacuUleIuIeHUs] NPHU3HaKkoB. LIUTosOormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIMBaHus. [ UmoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemuBanue. [I[pomMexyTouHbI XxapakTep HacaeqOBaHHUS.
Pacuienienrie npu3HakoB IPU HEMOJIHOM JOMUHUPOBAHUMU.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHienst — 3aK0OH HE3aBHCUMOTO
HAcJeIoBaHUsA  Npu3HAKoB.  lluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEIIMBaHUS.

CuermienHoe HacienoBanue rnpusHakoB. Paborel T. Moprana. CuermieHHoe
HacJIeI0BaHUE T'EHOB, HAPYILICHUE CUCIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACJIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHHU3M OINpPEAEICHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBIi M TeTepOoramMeTHhIM MoJ. ['eHeThdeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uenocTHas cucrteMma. [lmernoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM ajuieau3M. Bs3auMoaencTBHe HeEaJUIEJIbHBIX T'E€HOB.
KommniementapHocts. Onuctas. [lonumepus.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX TMPOIECCOB, IOBEICHUS W KOTHUTUBHBIX (DYHKITUH.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3MH — MHKpPOOHMOMY». ['eHeTHYecKue acmheKThl KOHTPOJS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIECTOK U OPTraHU3MOB.

JdemoncTpanumn

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

Tabmuter 1 cxembl: «llepBoiii 1 BTOpOi 3akoHBI MeHaenss», « TpeTuii 3akoH
Mennens», «AHanu3upyollee CKpeluBaHue», «HemomnHoe AOMUHUPOBaHHE,
«CueryieHHOe HacjeoBaHHWE NPHU3HAKOB Yy JApo3oduibly, «['eHeTuka momay,



«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm MOTULBY,
«MHOXECTBEHHBIN aIeIn3M», «B3anMo1IeICTBHE TE€HOB.

O6GopynoBaHue: MoOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IuHOOOpasus
rUOpHUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIb s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOAEIbL A
JEMOHCTPAllMd CLEIUICHHOTO HACJIE€JOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MHUKporpenapart: «J[po3oduar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITBI».

IIpakTnueckas  padora  «M3ydyeHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMHupoBaHUU (EHOTHIIA.
N3MenunBOCTh Mpu3HaKoB. KauecTBEHHbIE M KOJUYECTBEHHBIE MPU3HAKU. Bubl
M3MEHUYMBOCTH: HEHACJICICTBECHHAs U HACJICCTBECHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
MoaupUKAITMOHHON M3MEeHUMBOCTH. Hopma peakuum mpusHaka. BapuanmoHHBIHN
psan u BapuanuonHas kpuBas (B. Moranncen). CpoiicTBa MoIu(pUKAIIMOHHON
W3MEHYHBOCTH.

I'enoTunuueckas N3MeHUMBOCTL. CBOMCTBA T€HOTHITMYECKOM M3MEHUYHNBOCTH.
Buipl reHOTUTTHYECKOM H3MEHUUBOCTH: KOMOMHATHUBHASI, MyTAIl[HOHHAS.

KomOuHaTuBHasT W3MEHYMBOCTh. MeH03 H TOJOBOW TPOIlECC — OCHOBaA
KOMOWHATHBHOU N3MEHYUBOCTU. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3IaHUH
T€HETHYECKOT0 pa3HOo0Opa3us B Mmpejiesiax 0JTHOrO BUA.

MyTanroHHasT W3MEHYMBOCTb. Buapl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToIyia3sMaTuyeckue Mytanud. CoMaTHYecKrWe M TOJoBble MyTauuu. [IpudnHb
BO3HMKHOBEHUS MyTanui. MyTareHbl W WX BIHWSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpollecca. 3aKOH TOMOJIOTMYECKUX PSJJIOB B
HacnencteeHHo m3meHunBoctu (H.UM. BaBunoB). BHesnepHas W3MEHYMBOCTH U
HaCJICJICTBEHHOCTb.

Dnueenemuxa u INUCEHOMUKA, pPOJb  dNUSEHEMUYECKUX HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoncTpanumn

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

Tabmumer w cxembl:  «Buapsl  w3MeHUMBOCTHY», «MoaudukarmoHHas
U3MCHYHUBOCTHY, «KomOuHaTuBHAs U3MECHYHUBOCTHY, «Meiio3y,
«OnnongoTBopeHue, «I'eHerTndeckue 3a00IeBaHNs YeI0BEKa», «BUIbI MyTaIuiiy.



O6opynoBaHue: >KUBbIE U TepOapHbIE SK3EMIULSIPbl KOMHATHBIX PACTEHHI,
pucyHku (potorpadun) KUBOTHBIX C PA3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGopaTopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psija U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtanmuun y Jpo3oduibl (Ha TOTOBBIX
MUKpONpENnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HUCCIEIOBaHUS T€HOMA
yejaoBeKa. MeToabl  M3YYEHHMs] TEHETMKHM  YEJOBEKa: T'E€HEAIOTMYECKUH,
OJIN3HEIIOBBIN, IUTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HE TUYECKU . CoBpemMeHHOe OmpeAeICHUE TEHOTHMNA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIJE C MOMOIIbIO
[T11P-ananu3a. HacneacTBeHHbIe 3a001eBaHuUs YeoBeKa. | eHHbIE 1 XpPOMOCOMHBIE
0one3HH 4YenoBeka. boJIe3HM C HACIENCTBEHHON MperpacroiioKeHHOCTHIO.
3HaYeHUEe MEIUIIMHCKOM T'€HETUKHU B MPENOTBPAIICHUH U JICUEHUU T'€HETUYECKUX
3a00JeBaHUi 4YesoBeka. MeauKo-reHeTHYeckoe KOHCYJIbThupoBaHue. CTBOJIOBBIC
KJIeTKU. [IOHATHE «T€HETUYECKOro rpy3a». DTUYECKUE acClEKThl MCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl TMOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
buznuecKOMy U XUMUYECKOMY 3arps3HEHUIO0 OKpYsKarolien cpenbl. [ eneTnueckas
IPEAPACTON0KEHHOCTD YEIOBEKA K ATOJIOTHUSIM.

JdeMoHCcTpanuun

Tabmumel 1 cxembl: «KapuoTun yenoBekay, «MeTOJbl U3YUEHUS TCHETHKU
yesoBekay, «I eHerndyeckue 3a0071eBaHuUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJIOCIOBHOM.

Tema 15. Cenrekuusi OpraHu3sMoB

JlomecTuKalusi U CeJeKUus. 3apOoKJICHHUE CEJIEKIMU U JOMECTUKAIUU.
VYuenue H. U. BaBunoBa o IleHTpax MNpPOUCXOXKIECHUS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuil. Ponp cenexkuuym B CO3JaHUM COPTOB PACTEHHU W TOPOJ
#uBOTHbIX. CopT, mOpojaa, mTaMM. 3aKOH TOMOJIOTMYECKHUX pSI0B B
HaciaenAcTBeHHOM wum3MeHunmBocth H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Metoasl ceneKuMoHHON paboThl. McKyccTBEHHBIH OTOOp: MaccoBbIA H
WHJAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOM CCJICKIIUU. HUctwiTanne
mpou3BoAUTENeH MO MOTOMCTBY. OTOOp MO TEHOTHIy C TIOMOIIBIO OICHKHU
¢dbeHoTHma mMoTOMCTBa M OTOOP O TEHOTUITY ¢ momoIbio aHamm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paboOThlI.
PannannoHHBIN M XUMUYECKUN MYTAreHe3 Kak UICTOYHUK MyTalHUil Yy KyJbTYPHBIX



¢opm opranuzmoB. Mcnonb3oBaHHE TE€HOMHOTO PEJAKTUPOBAaHUS M METOOB
pexomOuHaHTHBRIX JIHK 111 momyyeHus: nCX0IHOTO MaTepHraa sl CENEeKIUU.

[lonyuenne ITOJIUIIIONIOB. BuyTtpuBunosas ruOpUIn3aLus.
bnuszkopoAcTBEeHHOE — CKpellMBaHWe, WiaM  uMHOpuauHr.  HepoacTtBeHHOe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc W ero mnpuuuHbl. Vcmonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHXKEHUS CENEKIUU PACTEHUM U )KUBOTHBIX. «3enénas
DesONOYULY.

CoxpaHeHne U U3y4YEHHE N'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JUKUX pOIMYed I CO3/laHHUsl  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3AMCTBEHHBIX KYJNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYECKUMU Pecypcamiu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YeJAx YIyuuleHUs Cyuecmsyouux u co30aHus Ho8blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUeM COBPEMEHHbIX MemO008 HAYUHLIX UCCAeO08aAHUI,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

[Toptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuel u cxembl: «L{leHTpBI MPOUCXOXKACHUS U MHOTO00Pa3usl KYyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHUYUBOCTU,
«Metoapl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

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

JlaGoparopHasi padora «3ydyeHrue METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikekypeusi «OCHOBHBIE METOABI W JOCTHXKEHHS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIN Y4YacCTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaTopuio
arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHoJ10rus ¥ CHHTeTHYeCKAst OMOJI0T st

OOBbeKThl, UCHOIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHbIE U TKaHEBBIE
KYJbTYpBIL, MHUKPOOPTraHU3MBI, ux XapaKTEePUCTHUKA. TpanunmonHas
OMOTeXHONIOTHsA:  XJIeOOMeUeHne, TMOIMyYeHHEe KHCIOMOJIOYHBIX MPOAYKTOB,
BUHOJeMEe. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHUECKUX
TexHojorui. [Ipon3BoacTBo Oenka, aMUHOKUCIOT U BUTAMHUHOB.

CozntaHre TEeXHOJOTMi M MHCTPYMEHTOB LEJIECHANPABIECHHOIO U3MEHEHUS U
KOHCTPYMUPOBAHHUs T€HOMOB C LEJbIO MOJTYyYEHHsS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAOLIUECs B IPUPOJI€ OMOCUHTETUYECKHE ITyTH.



Knerounas unxenepus. MeTonsl KyJbTypbl KIETOK UM TKaHEW PACTEHUH U
KUBOTHBIX. Kpunobanku. ComaTtnueckas ruOpuauM3alss HU  COMATUYECKUM
sMOpuorene3. lcnonb3oBaHWe TaljOMAOB B CEJIEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANIbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATIbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIMs
AUIEKIETOK U KJIOHUPOBAHUE KMUBOTHBIX. METON TpaHCIIAHTAUMUU SIEpP KIIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUSL U MUKDOKIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCTNBEHHBIX KYIbMYD.

XpoMoCcOMHasi W TEHHas WHXKeHepusa. VICKyCCTBEHHBIW CHHTE3 TI€HAa U
koHcTpyupoBanue pexkomouHantHblx JJHK. Cozdanue mpanceennvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTUBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpHHU.
DKOJIOTUYECKUE U ITUYECKUE TPOOIeMbl TEHHOM UHXKEHEPHH.

Menununckue Ouotexnonoruu. [loctrenomuas uudposas meaununa. IT1P-
IUArHocTUKa. MeTaOoJIOMHBIM aHalu3, TEeHOLEHTPUYECKUM aHalu3 MpoTeoMa
YeJloBeKa MJi1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoOab30BaHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss I pa3padbOTKH
(GyHIaMEHTaTbHbIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3/aHMS KOMILJIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoiauHra
JUISL pELIeHUs 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznaHre BEKTOPHBIX BaKIMH C IIEJIbI0 OOecreYeHus: KOMOWHHUPOBAHHOM
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MONEKYISIPHBIX MEXaHHU3MOB
¢ynkmonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OINACHBIE
3a00JieBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpanuu

Tabnuuel u cxembl: «/crnonb30BaHWEe MHUKPOOPTAaHU3MOB B MPOMBIIIIIEHHOM
pou3BOACTBE», «KieTounas unxkeHepus», «I eHHass HHXKEHEPUsI».

JlabopaTopHas padota «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IIpakTnueckas padora «llomyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MNPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIMOHHBLIX MPeEICTABJIEHHH B
Oonosoruu

OpomormonHas Teopust Y. JlapBuna. IlpeanochbUik BO3HUKHOBEHUS
napuHu3Ma. JKu3Hb 1 HayuyHas AearenbHocTh Y. JlapBuHa.

JIBrKyIue cuibl 3Boironuy BuaoB 1o Y. JlapBuny (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUS OpPraHu3MOB, HACJEJICTBEHHAs W3MEHUYMBOCThb, OoprOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckoir Tteopun dBomouun (CTI). HelTpanbHas
Teopuss sBomonuu. CoBpeMeHHas HBOJIIOLUOHHAS  OuoNOrus. 3HayeHHUe
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JIunnei, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. U. [lImansraysen, x. Xongeitn, . K.
benses.

Tabmuuer u cxembl: «Cuctema >xuBod npuponsl (nmo K. Jlunnaero)y,
«Jlectnuna xuBBIX cymectB (mo Jlamapky)», «Mexanusm (HopMHUpPOBaHUS
npucrnocoOJieHnid y pacTeHui u xKuBOTHBIX (o Jlamapky)», «Kapra-cxema
mapmipyta nyremectsust Y. lapsuna», «Haxoaku Y. [lapBuna», «DopMbl 00psObI
3a cymectBoBaHue», «lloponbr romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycTb», «I1opobl mOMalTHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOUIEHUS JABWXKYIIUX CHJ DSBOJIOLUNY,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJTIOIIAN ».

Tema 2. MUKPO3BOJIIOLMA U €€ Pe3yJIbTATHI

[Tonynsauust Kak 3JeMEHTapHas eauHuIA 3BOIOIUUA. COBPEMEHHBIE METO b
OIICHKM TEHETUYECKOr0 pa3sHoOOpas3ws W CTPYKTYphl momyssiuid. V3meHneHnue
reHopoHJa TOMYJSIMU KaK d3JEMEHTapHOE »SBOJIIOIMOHHOE sIBJIIEHHE. 3aKOH
reHeTuyeckoro papHoBecus J[x. Xapau, B. BaiinOepra.

OnemeHTapHble (aKTOPhl (ABUXKYIIKME CHUJIbI) HBOJIONUHU. MyTalmOHHBIN
npouiecc. KomOuHaTtuBHasi u3MeHYUWBOCTh. [Ipeiid reHOB — ciyuailiHbIe
HEHANPABJICHHbIE HM3MEHEHHUS 4YacTOT aiienedl B momymsiusx. O@dekr
OCHOBatens. JDpgexm Oymuliounoeo 2opaviuika. CHUdCEHUe 2eHemU4ecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢pexma opetigpa eenos 6
bonvuwux u  manvlx  nonyuayusx.  Mwurpanuu.  M3omsmus  TOMYJISIIHN:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoIoTHYecKas (PEpOIyKTHBHAS).

EctectBennbiii oTOOp — HampaBisomuid  (aktop »Bomroruu. DopMmel
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAaOWIM3UPYIOMIUN,  pa3pbIBAIOIINMA
(mu3pyntuBHbii). [lonoBoil oTOOp. BO3HHKHOBEHHE W 3BOJIOLUS COLUAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoONEeHHOCTh  OPraHM3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
BosnukHOBeHHME — mpucnocoOneHuit y  opraHu3moB.  Apomopdo3pl U
uanoananrtanuu. [lpumepsl nmpucmocoOaeHU y OpraHu3MoB: MOPGOIOTHIECKHE,
dusnonornyeckue,  OMOXUMHUYECKHE,  ToBeneHuYeckne.  OTHOCUTEIBHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTar
MHUKpPO3BOJIIOIMU. M3omsanus — kioueBo ¢akrtop BugooOpazoBanud. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: aJJIONATPUYECKOE (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIIonAU3aIMS,
rubpuanzanus). JJmuTeabHOCTh YBOMIOIMOHHBIX TPOIIECCOB.

Mexanu3Mbl pOpMUPOBaHUS OMOJIOTHYECKOr0 pa3HOOOpa3usl.

Ponb »BOMIONMOHHONW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHs1 6uopazHooOpasusi. MUKpPOIBOJIOIMS U KOJBOJIOIHUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (pOPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O00pBOBI C HEW.

JdemoHncTpanumn

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

Tabmuupl um cxembl: «MyTallMOHHAsT W3MEHYUBOCTHY, «llomynsironHas
CTPYKTypa BHula», «CxeMa mposBieHHs 3akoHa Xapau—BaitnOepray, «/{Buwxymiue
CWJIBl HBOJIIOLUUY, «DKOJIOTMYECKass M30JSALUs MONYJSALUA CeBaHCKOM (openny,
«l'eorpadmyeckass M30JALMSA  JUCTBEHHULIBI CUOUPCKOM W JTUCTBEHHUIBI
naypckoiy, «IlonmynsiroHHbIe BOJIHBI YUCIEHHOCTH XMIIHUKOB U KepTBy», «Cxema
JIEHUCTBUSL €CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbiii Menanu3m», «KuBbie nckomaembiey», «IlokpoBUTENbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpesxaaromas OKpacka KUBOTHBIX),
«Dusnonoruueckue anantanuny», «llpucrnocoOieHHOCTH OpraHu3mMoB © €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBorinnkn», «CTpykTypa BHAA B
npupoae», «CrnocoOsl BUa00OpazoBanus», «l'eorpaduueckoe BHI000pa3OBaHUE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTMYECKOE BHUA000pa30BaHHE BUIOB CHHHUID,
«[Tonurmonasl pactenuity, «KamycTHO-peneuHbIii THOPHIY.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIUM HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ MpUMepaMH pa3JIMYHBIX MPUCTIOCOOJICHUM, dYydena NTHI[ U 3Bepei
pa3HbIX BHJIIOB, TepOapuu pacTeHUW OJM3KUX BHJIOB, O0OpPa30BABIIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pabora «BpIABICHHE HW3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUI».

JlabopaTtopHass  paGora  «IIpucmocoOiieHMs  OpraHM3MOB H  HUX
OTHOCHUTENbHAS LIEJIECO00Pa3HOCTD.

JlaGopaTtopnas paGora «CpaBHeHHE BHUIOB 10 MOP(POIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Meronbl  uM3ydeHUs  MakpolBoJionuu. [lajgeoHTonormuyeckne  MeTOJbI
u3ydyeHus odBoiouuu. Ilepexomnbie QopmMbl U (QUIOreHETHYECKHE  PSIbI
OpraHU3MOB.

buoreorpaduueckre metonasl u3yueHus sBononuu. CpaBHeHHE (GIOpbl U
dayHbl MaTEepUKOB M OCTpOBOB. buoreorpaduueckue odnactu 3emun. Bujbi-
SHJEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbl H3yUYECHHUS
ABOMIIOIMHU. ['eHeTHueckrue MEeXaHU3Mbl 3BOJIOLMMA OHTOT€HE3a U MOSBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE U  aQHAJOTHYHBIE  OPraHblL.
Pynumentapubie  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TE€HETHUECKUE,
OMOXMMHMYECKHE U  MaTeMaTUYeCKHe  METOJbl  M3Y4YCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOCHHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMH U IBOJIOIHUSI TCHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBuiia) SBOJIOIUU. [IpuHyun cmenvl yHKYuULL.
HeobOpatumocTs 3BostonMu. AnantuBHas paguaivs. HepaBHOMEPHOCTh TEMITOB
HBOJTIOIUH.

JdemoHcTpanumn

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

Tabnuupl 1 cxembl: «DuUnOreHeTUYECKU s JOMATN», «KAPXEONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Cteronedans»y,  «Punnmoduts»y,  «CemeHHBIE
nanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpeld KOHTUHEHTOBY,
«Penukthl»y, «HavanpHble CcTaguu SMOpPHUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMUHbIE ¥ aHAJOTUYHBIE OpraHb», «PyIUMEHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBbIE HAOOpHI YEJIOBEKAa M IIMMIIaH3e», «l IaBHBIE
HAIPABJICHUS IBOJIOLUNY, «OO0IIHEe 3aKOHOMEPHOCTU IBOJIIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYJSDKA HCKOMAeMbIX OCTaTKOB
OpPraHMW3MOB, MYJISIKU TOMOJIOTUUHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpouncxoxaenne u pa3BuTHE )KU3HU HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepMmusi. /JJoHaydHble TIPEACTABICHUS O 3aAPOKIACHUU KU3HU (KPEALMOHU3M).
['mnoTe3a MOCTOSIHHOTO CaMO3apOXKIAEHUS )KU3HH U €€ OnpoBepkeHue onbitamu .
Penu, JI. Cnannanuanwu, JI. [lactepa. [IporcxoxaeHne >kxu3Hu 1 aCTPOOHOIOTHSI.

OcHOBHbIE JTanbl HEOPraHUYECKOU DBOJIIOLIA Y. [InanerapHas
(reosioruyeckasi) HSBOJIONUSA. XHUMHYECKas OHBOJIONUSA. AOUOTCHHBIA CHHTE3
OopraHuyeckux BemiecTB W3 Heopranmyeckux. OmeiTr C. Mumnepa u I'. HOpu.
O6pazoBanne mnoauMepoB u3 MoHOMepoB. KoanepBatHas rumnore3a A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIx. XonjaeitHa, reHeTHuYecKasi TuroTe3a
I'. Ménmnepa. PuGo3umbl (T. Yek) m runoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOBHUKHOBEHHUE MPOTOKIETKH.

Uctopuss 3emnu u Metonsl €€ wu3ydeHus. lckomaemble OpraHuvecKue
octaTku. ['eoxpoHosmoruss u e€ wmeroabl. OTHOcUTENbHAE U a0OCONIOTHAA
reoXpoHoJIorHs. ['e0XpoHOIOrHYecKas 1IKaia: 30Hbl, 3pbl, IEPUObI, FSTTOXH.



Havanenusle stambl opranndeckon 3Bosrouuu. [losBieHune u 3Bomronus
MEPBBIX KIETOK. DBoNMIOLUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEepPBbIX Ha 3emMile COOOLIECTB.
Crpomaronutsl. [IpokapHrOTHI U yKapUOTHI.

[Ipoucxoxenue 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE MPOUCXOKIECHUE
BUpPYCOB. lIponcxokneHne MHOTOKIETOYHBIX OpraHuM3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(}o3bl
pacreHui. Bpixox pacreHun Ha cymy. IlosBieHue CHIOpPOBBIX pacTEHUU W
3aBoeBaHHe UMK cymu. CemeHHble pacTeHus. lIponcxoxkaeHue IBETKOBBIX
pacTeHu.

OcHOBHBIE 3Talbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBbie Xop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MMO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwiuid. [IpoucxoxxaeHue MIIEKONUTAIOMIMUX |
ntul. [lpunmun xmodyeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEepUodaM: apxei, MPOTEPO30H,
najgeo3ol, Me3030H, KaitHo30W. OOmas XapakTepucTHKa KiIUMaTa U
reoJIOrM4ecKuX mpoueccoB. IlosiBneHne M pacuBeT XapaKTEPHBIX OpPraHU3MOB.
VYrineobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHUSI — SKOJOTMYECKUE KpHU3UCHl pouuioro. [IpuuuHel u
CJIEJCTBUSI MAcCCOBBIX BbIMHUpaHUN. COBPEMEHHBIM SKOJIOTMYECKUW KPHU3HUC, €ro
ocobennoctu. [Ipobnema coxpanenus: bnopazHooOpasusi Ha 3eMIe.

CoBpemenHasi cucteMa opraHudeckoro mupa. [lpuHIunel kinaccudukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCTpamuu

[Moptpetsi: @. Penu, JI. Cnanmnanuanwy, JI. Ilactep, . . Meunukos, A. .
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumpe! u cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHUIO CaMo3apokJIeHus xu3Hu», «Cxema ombita C. Mwmepa, I'. FOpwny,
«JTambl ~ HEOPraHWYECKOW  H3BOJIONUNY»,  «l'€0XpoHOJOrMYecKas  IIKajay,
«HayvanbHble 3Tanbl OpraHuueckoi »BostonHN», «CxeMa o0pa30BaHUS DYKAPUOT
nyTéM cumOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHuE BHpYyCay,
«Apomopdo3sl  pacteHuit»y, «PuHHOPUTEY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroknerounble Bogopociny, «Mxu», «llanmoporHukm», «l'onocemMeHHbIE
pacteHusi», «OpraHbl I[BETKOBBIX pacTeHui», «CxeMa pa3BUTHS KHUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmuey, «KuIlIEUHOMOTOCTHBIEY,
«IInockue YEPBUY, «YneHucroHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromue», «Pa3Burue Xu3HU B
apXxeuckou spey», «Pa3zBuTHe KU3HU B NPOTEPO3OUCKON 3pey, «Pa3Butue XKU3HU B
[AJIEO30MCKOU 3pey, «Pa3BuThe )XU3HU B ME3030MCKOU 3pe», «Pa3Butue XU3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMA OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHHM pa3IUYHBIX OTAEJIOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHBIC MPENApaThl KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJJIEKIUU
WTJIOKOXKHUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyyela NTUIl U 3BEPEN,
KOJUJIEKIIMM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OpPraHUYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnas  snabopatopHasi  padora «MopaenupoBaHUE ~ ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCIMHEHUN B
nepBUYHON aTMochepe».

JlaGoparopHass padora «/3yueHHMe M ONUCAHME MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «M3ydeHne 0COOCHHOCTEH CTPOCHUSI PACTCHHM
Pa3HBIX OTHEIIOBY.

IIpakTuueckas padora «l3yueHne ocoOEHHOCTEH CTPOEHUS TO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpONonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABIECHUNA O TMPOUCXOXKICHUU 4YeloBeKka. Penurnosnsie
B033peHUsl. COBpEMEHHBIE HAYYHBIE TEOPHUU.

CX0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHYECKUE, AMOPHUOJIOTHIECKHE, (br3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYKS 4eIOBEeKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CHUCTEMBI.

JBuxyiue cuibl (PaKkTopbl) aHTPOIMOTEHE3a: OMOIOTHUYECKHE, COIMATIbHBIE.
CooTHoIIeHNEe OMOJIOTUYECKUX U COLUATBHBIX (PAKTOPOB B AHTPOTIOTEHESE.

OcHOBHBIE CTaauM aHTpOIOTreHe3a. PaHHHMe dYenmoBeKOOOpa3HbIe 00E3bsHBI
(TIPOKOHCYIIBI) ¥ paHHUE TMOHTHIBI — OOIIKE TIPEIKH YeTOBEKOOOPA3HBIX 00€3bsiH U
moJied. ABCTpaJONUTEKH — JBYHOTHE MpEeaKH Jtojeid. YeaoBek yMmelnbli, nepBbie
M3TOTOBJIEHUS OPYIHM TpyAa. UenoBek NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a mpenensl  Adpukn. YenmoBek reWmenpOeprckuid  — OOmMMIA  TIPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeloBeKk HeaHAEePTaIbCKUN
KaK BHUJ JIOJEH XOJIOJHOTO KiauMaTa. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA,
JICHUCOBCKUW 4EJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a nmpenenamu Adpuku.
[TameoreneTnka u najJseOreHOMHUKA.



DBONIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesnoBeka. MyTallMoHHBIM Tpoliecc U mojJuMopdusM. [lomynsiiiMoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3(pheKkT ocHoBaTEs» B MOMYJSAIUSIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bomplime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HeTpougHas  (PKBaTopuajbHas),  MOHTOJOMJIHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHEeTe.
EnuncTtBOo  uyenoBeuecknx — pac. HaydyHas  HECOCTOSITENBHOCTh  pacHU3Ma.
[IprcnocoONIEeHHOCTh YelOoBeKa K pa3HbIM YCIOBHSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoit cpenbl U aApedidpa TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKA.

MexaucuMIuIMHapHbple  MeTOJbl B (usuueckoil  (OMOJIOTrHYECKON )
AHTPOIIOJOTHHU.  OBOJIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIOJIOTHS
YEJIOBEUYECKUX NOMYJsALMi. buocomumanbHble MCCIEN0BaHUS NMPUPOIbI YETIOBEKA.
HccnenoBanne KOBOIIOUKUH OMOJIIOTMUECKOTO U COIMATIBHOTO B UEJIOBEKE.

JdemoHncTpanumn

IToptpersr: Y. lapsun, JI. Jluku, 4. 4. Porunckui, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YeIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa W CKENeT IIUMIIaH3ey,
«PyIMMEHTBI U aTaBU3MbDY, «J[BUKYIINE CUIIBI AaHTPOIOTEHE3a», « IBOJIIOLIMOHHOE
IpEBO  4YeJoBEKa», «ABcTpalmonutrek», «YemoBek  ymenslity, «YenoBek
NPAMOXOASAININY, «/lenucoBckuii yenoek» «Heannepranbupy, «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MyJISDKM — OKaMEHENOCTEH, TMpeAMETOB MaTepuaibHOU
KyJIbTYphl TPEIKOB 4ENOBEKa, penpoaykuuu (doTorpaduu) KapTUH C
MU]OJIOTHYECKUMHU U OUOJCHCKUMH CIOKETaMU IIPOMCXOXKICHUS 4YeoBeKa,
doTorpadur HaXOJOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIEIb
yeperna 4YejaoBeKa M Yepena I[IUMIIAH3€, MOJEIb KHCTH 4YEJIOBEKa U KHCTHU
IMMIIAH3€, MOJIEIIA TOPCa MPEIKOB YEJIOBEKA.

JlabopaTopHass pabora «l3yueHne o0coOOCHHOCTEH CTPOCHHS CKelleTa
YEJIOBEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaloIlel cpeaou

3apok/ieHne u pa3BuTue dKojoruu B Tpymax A. I'ymbonwsara, K. @. Pynbe,
H. A. CeseproBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3amaun
sKoJ0ruu. CBsI3b SKOJIOTUH C APYTUMU HayKaMHu.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHM:
NpUpoOAHbIE U JlabopaTropHble. MoJeaupoBaHWe B 3KOJOTMH. MOHUTOPUHT
OKpY’Karolen Cpeibl: JTIOKAIbHBIN, pETHOHATBHBIN U TTTI00ATBHBIM.

3HaYEHUE OKOJOTMYECKMX 3HAHWUW JUIL  YEJOBEKAa. JKOJOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M dyesnoBeuecTBa ¢ Npuponoil. PopMupoBaHue
AKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJOTHYECKON I'PAMOTHOCTH HACEIICHMUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, O. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabnuupsl u cxembl: «Pasznensl skojgorumy», «Metonbl skonorum», «Cxema
MOHUTOPHHIA OKPYXKAIOIIEH Cpelb».

JlaGopaTopuas padora «3yuenue METOJIOB AKOJIOTUYECKUX
UCCIIENOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Dkonornyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nerctBud. Kinaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpororennsie. O0ime
3aKOHOMEPHOCTH JEHCTBUSL 3KoJornueckux ¢akropos. IIpasuno munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akrtopsl. CBeT Kak »Kosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHI M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHaibHas poJib CBETA.
DoTonepuoanu3M.

TemmepaTrypa Kak »dKoJOTHUEeCKHM dakTop. JlelicTBue Temmeparypsl Ha
opraHu3Mebl. [loMKnIOTEPMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak skosormdeckuit ¢aktop. IlpucmocobieHus pacteHUd K
noJiIepKaHuio BogHoro OanaHca. Knmaccudukanus pacTeHMH MO OTHOLIEHHUIO K
Boze. [IpucnocoOneHus )KMBOTHBIX K U3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYILIHAs, MOYBEHHAas,
rIyOMHHAasT ~ TOMAMOYBEHHAs, BHYTpUOpPraHuW3MEHHas.  DU3NKO-XUMUYECKUE
O0COOCHHOCTH cpesi oOuTaHWs oOpranu3moB. lIpucnocoOneHuss OpraHu3MoOB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE putMmbl. CyTOYHBIE U
rogu4Hsle puUTMbL. IIpHCIOCOOIIEHHOCT OPraHU3MOB K CE30HHBIM H3MEHEHUSAM
YCIIOBUH KU3HU.

XKuznennole Gopmer opranusmoB. lloHsTHe o0 KuU3HEHHOW (dopme.
XKusznennsie (HOpMbI paCTEeHUN: JE€PEBbsI, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI >KUBOTHBIX: TUIPOOHOHTHI,
re0OMOHTHI, a9pOOUOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HH.

buornueckue (baKTOopBHL. Buner OMOTUYECKUX  B3aUMOJCHCTBUMA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOn03 u ero ¢opmel. [lapazutusm, xoomnepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHn4uecTBo). Hetpoduueckue
B3auMojielcTBUsL  (Tommueckue, (opuueckue, ¢adpuyeckue). 3HAUCHHE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIIECTBOBAHHMS OPTraHU3MOB B Cpeje
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoncTpanumn

Tabmumpl u cxembl: «Okojorudeckue (axkropel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», « TemIoKpoBHbBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKWBOTHBIC», «DU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl OOWUTaHUS OpPraHuU3MoB», «bBHUOJIOTUYECKUE PUTMBDY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHole (OPMBI  KUBOTHBIXY,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO jecay, «Llenun
nuTaHus», «XumHudecTBo», «llapazutuzmy, «Konkypenmus», «CuMOuo3y,
«KommeHncanuzmy.

O6GopynoBaHue: TepOapuyd pPacTCHHH W JKUBOTHBIX, IMPUCIIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTHUYECKUX (PAKTOpPOB, repOapuu CBETOJIOOMBHIX,
TEHEIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUN, CBETOIIOOMBBIC, TEHENIOOUBHIE WU
TEHEBBIHOCIMBbIE KOMHATHBIE pPACTEHUs, TepOapr U KOJUIEKIMU TEIIOTIO0UBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTHI] U 3BEpeil, repOapuu
pacTeHui, OTHOCSAIIUXCS K Turpodutam, kcepoduram, Me30(huTaM, KOMHATHBIE
pacTeHUs] JaHHBIX TPYII, KOJJICKIIMHA >KUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepPTaMHU
NPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHH JKH3HU, TepOapuu u
KOJUIGKIIMM PACTEHUN U YKUBOTHBIX PA3TUYHBIX JKU3HEHHBIX (DOpPM, KOJIEKIIMH
KUBOTHBIX, YYACTBYIOIIUX B PA3JIUYHBIX OMOTUYECKUX B3aUMOJICUCTBUSX.

JlabopaTopHasi padora «BbISBICHHE TMPUCIIOCOOICHHN OpPraHu3MOB K
BIIMSIHUIO CBETA».

JlabopaTopHasi padora «BbISBICHHE TMPUCIIOCOOJICHHN OpPraHu3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass pabdora «AHAaTOMHYECKHE OCOOEHHOCTM pACTEHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ixosiorusi BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE XApaKTEPUCTUKU  MOMYJISHUU. [Monynsiiust  Kak
Oouonornyeckas cucrema. Poib HEOJHOPOAHOCTH CPenbl, PU3NUECKUX OApbEPOB H
0COOEHHOCTEM OMOJOTUH BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisiiiuii. OCHOBHBIE TIOKa3aTeIM MOMYJSIUU: YUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasT M TOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, HPUPOCT, TEMI pOCTa,
CMEPTHOCTh, MUTPALIUSL.

DKOJIOTHYECKas CTPYKTypa nomyiaanuu. OUeHKa YUCICHHOCTH IMOMYJIAIUU.
JluHamuka monmynsauMu U e€ peryiaanusd. buoTHYecKMi NOTEHLMaN MOMYJISALUM.
MoaenupoBanue TMHAMUKY nonyJisinud. KpuBbie pocTa YUCICHHOCTH MOIMYJIAIUH.
KpuBbie BbDKMBaHUS. Perynsiuss 4YUCICHHOCTH TOMYJALUN: pPoJib (PaKTOPOB,
3aBUCAIINX Y HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTUUECKHE CTPATETUU BUJIOB (T- U
K-crparerun).

[TonsiTue 00 »KoJIOrMYECKON HUIE BHAa. MecTtooOutanue. MHoroMepHas
MoJzienb dKojormueckor Humun Jx.M. XartunmHcOHa. PasMepsl 3KOJIOTMYECKOU
Huid. [ToreHunanbHas U peaaTu30BaHHAS HUILIM.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIE
CTpaTeruu. JKOJIOTUUECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buojormyeckue
WHBAa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toptper: Jx. Y. XaTunHCOH.

Tabmumbel M cXeMbl: «DKOJIOTHYECKHE XapPaKTEPUCTUKU  TOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnonyisiqum», «Bo3pacTHble  mHpaMuabl
nonymanuny, «CKOpPOCTh  3acelieHHs] IOBEPXHOCTH  3€MIIM  pPa3IM4YHBIMU
opranuzMamMmn», «Mogeinb skosornueckort HummM k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
PacCENCHUIOY.

Tema 9. Jkos0rusi co001IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3m MEXIy
OopraHu3MaMH B OMOIICHO3E.

OkocucteMa kak oTkpbiTas cucteMa (A. k. Tencnu). DyHKUHUOHATbHbBIE
OJIOKM OpPraHW3MOB B DKOCHUCTEME: MPOIYICHTHI, KOHCYMEHTHI, PEIyICHTHI.
Tpodudeckne ypoBHu. Tpoduueckue 1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucTeM. I10uBbI U Wbl B 3KOcucTemMax. KpyroBopor BemecTB 1 NOTOK Y3HEPTUHU
B OKOCHCTEME.

OcHOBHbIE  TOKa3zaTedu  dKocucTembl. buomacca u  mpoayknusi.
DKOJOTUYECKHE TUPAMUIBI YUCEN, OMOMACCHI 1 SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBnenHsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuu. [lepBuuHbie u
BTOPUYHBIE CYKIIECCUM W WX NPUYMHBL. AHTPOIOTCHHBIE BO3JICUCTBUS Ha
cykueccun. KinnmakcHoe cooOiiectBo. bruopaszHooOpasue u moiHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



[IpuponHbie KOCUCTEMBL. DKocucmemsbl 03€p U pex. IKocucmemvl mMopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucteMa. ArpoueHos. Pazmuuus
MEX/1y aHTPOTIOT€HHBIMH U IPUPOJTHBIMHU KOCUCTEMaMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
braopa u ¢ayna. CunanTponuzanus Topoickod (ayHsl. buonorumyeckoe u
X031CTBEHHOE 3HAYCHNE arpOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
sKkocuctemax. Ponv kackadHoco 3ghgexkma u 8udo8-30ugpuxamopos (Kirouesvlx
8U008) 8 yHKYUOHUposanuu 3kocucmem. [lepeHOC PHEPTHH W BEIIECTB MEKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOHMYMBOCTh OPTaHW3MOB, TIOMYJISIIHA U YKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOTC€HHBIX BO3JICHCTBUIA.

Mexanusmuol 8030eticmaus 3GepA3HEHUl pPA3HbIX Mmunos Ha
CcyOOp2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSX,
OCHOBbl  IKOJO02UYECKO20  HOPMUPOBAHUSA — AHMPONO2EHHO20  8030€liCMEUsL.
MeTo10710THS MOHUTOPUHTA €CTECTBEHHBIX M aHTPOITOTEHHBIX YKOCHCTEM.

JdemoHcTpanuun
[Toptper: A. JIx. Tencnu.
Tabmuusr u cxembl:  «CtTpykrypa  OMoueHo3a»,  «DKocucrema

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jieca», «DyHKIMOHAIbHBIE
IpyNIbl OPraHu3MOB B 3KocucTeMe», «KpyroBopoT BEIIECTB B JKOCHCTEMEY,
«llenu nutanus (macTOUIHAS, JETPUTHAS)», « IKOJIOTUUECKAs MUPAMUJIA YUCEI,
«JKonoruyeckas nupamuyia OuoMacch», «IKOJOTHYECKasl MUpamMuia SHEPTUn»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBIeHuUE Jieca mocie
noxkapay, «JKocucTemMa 03epay», «ArporueHos», «KpyroBopoT BemecTB M MOTOK
SHEPrUM B arporeHo3ey, «[Ipumeps ypooskocuctem».

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa NTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIINX PACTCHU, aKBapUyM KaK MOJEIb
HSKOCHUCTEMBI.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopuas pabora «l3ydenue paszHooOpasus MEJIKUX TTOYBEHHBIX
YWICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHusi «IKCKYypCHsl B TUIIMYHBIA OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
SJBHHK, HA CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€PO, OOJIOTO).

IKCKypeusi «IKCKypCUs B arpodKOCUCTEMYy (Ha TMOJie WM B TEIUIUYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHUCTEMA

buochepa — oOmemnanerapHas oOojouyka 3eMJIM, TJ€ CYIIECTBYeT WU
cylllecTBOBaja kU3Hb. PazBuTHe npeacrasieHuit o ouochepe B Tpymax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uochepst u e€ coctan. 2Kupoe
BEIECTBO OHOC(hEphl U €ro PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Onocheprl. OcobeHHocTH OHochepbl Kak
rJ100aJIbHOM 3KocHcTeMbl. JMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKIBI (YIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3onanbHOCTh Ouochepsl. [lonsitue o Omome. OCHOBHbIE OMOMBI CYIIU:
TYH/pa, XBOWHBIC Jieca, CMEIIIAHHbIC U IITUPOKOJIUCTBEHHBIE JIeCa, CTEH, CABaHHBI,
MyCTBIHU, TPOITMYECKHUE JIECa, BHICOKOTOPhs. KiuMar, paCTUTENbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (QYHKIMS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIUANA U
ounochepHbIx QyHKIHIA.

JdemoHncTpanumn

[Toptpetsi: B. . Bepnaackuii, 3. 3rocc.

Tabnuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopot yrinepona B mpuposae», «KpyroBopor kuciopoga B HpupoJe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe Ouombl cymmny, «Kiumaruueckue
nosica 3emnmy», «Tynapay», «Taiira», «Cmemanasiii gec», «IIIMpoOKOIMCTBEHHbBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

Oo6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKUE KpU3UChI M UX MNpUYMHBL. Bo3neilcTBue dYenoBeka Ha
ouocepy. 3arpszHeHue BO3AymIHOM cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienue mnouBel. Oxpana
MOYBEHHBIX pecypcoB. M3MeHeHue Kaumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIbHBIA U KMBOTHBIN Mup. OXpaHa
PACTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacubie kuHuru. Oco0o oxpansemble mnpupoanbie Tepputopun (OOIIT).
boranndeckue casibl ¥ 300JI0TMYECKHUE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA U MPUPOJBDIL.
PanyioHanbHOE  TPUPOJONONIB30BAHME U COXpaHEHHWE  OMOJOTHYECKOro
pasHooOpasus 3emau. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX SKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIC MOCIEACTBHUS.

Pa3BuTnHe METOZOB MOHUTOPWMHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexooa K pecypcocbepezaroweli U
KOHKYPEeHmMOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowue O00Cmyn K
ungopmayuu no  cocmoAHul0 OMOENbHLIX U008 U dKkocucmem. (OcHOBbI



aKopeaburumayuy dKocucmem U cnocob6os 060pbObl ¢  OUONOBPEHCOCHUIMU.
Pexoncmpyxkyus MopcKux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanumn

Tabmuupl u  cxeMbl:  «3arpsi3HeHHE  atMoc(epb»,  «3arpsi3HEHUE
ruapocdepbl», «3arpsiHeHue nouBbl», «llapHukoBblil  3PdekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», « MOJeNH yIpaBIsieMOro MUPay.
O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUW U KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHcs TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTHUU
BBIICJICHBI CJIEAYIOIINE COCTABJISIONINE: OCO3ZHAHUE OO0YYArOIIUMUCS POCCUUCKOM
IPaKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYEHHIO  OHOJIOTHH,
yejleHanpasienHoe pazéumue BHYTPEHHUX YOEKIACHUN JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATULMKA pPa3BUTHS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOECH
NEATeIbHOCTH I[@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS TIPOTPAMMBbI 110 OMOJIOTHMH JOCTUTAOTCS
B EIWHCTBE YYEOHOM U BOCIUTATEIBHOW JEATCIIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, Pa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHHUS K 3aKOHY M MPABOIOPAJKY, YEJTOBEKY TPyAa U CTapIIeMy IOKOJCHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIUsIM MHOTOHAMOHAJIIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3ybTaThl OCBOEHHUsA YyuyeOHOro mpenmera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUYaIOIIMXCS PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHIMCKOTO O0OIIeCcTBa, PaCHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEIBHOCTH B MPOLIECCE peau3allid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATENIbHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUHA 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBakKeHUE
3aKOHA W TIPaBOIIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM NESATEIBHOCTH NIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W TMO3HABATEIbHBIX 3aJ]lay, BHIMIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsATh COOCTBEHHYIO TO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B MPOIECCE COBMECTHOIO BBIMOJHEHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4y, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO ONIMOHEHTOB IMpPU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKAHMUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€SATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hopMUPOBAaHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunoii, ropmoctu 3a CBOM Kpai, cBOO PoauHy, CBOU S3BIK U KYJIBTYpPY,
IPOILJIOE U HACTOSIIIEE MHOTOHAILIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIEHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTMH, TMOHMUMAaHUS 3HAYCHUsS OWOJIOTMM B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy)KeHMIO W 3ammre OTeuecTtsa,
OTBETCTBEHHOCTH 3a €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAaHME JTYXOBHBIX [IEHHOCTEN POCCHMCKOIO HApO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapoa0B Poccuu;

4) 3cTETHYECKOr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHHI;

MMOHUMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMUYHOCTH;

5) ¢usuyeckoro BocnutaHus, GopMHUPOBAHHMSA KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHUE U peanu3alus 30pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

NOHUMAHHUE IIEHHOCTW TMPaBWI WHIAUBUAYATBHOTO U  KOJJICKTHBHOTO
0e30MacHOro MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUM M HEMPHUSATUS BPEIHBIX MPUBBIUCK (ymoTpeOiaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTUBHOW JIESITEIHBHOCTH TEXHOJOTMYECKOW U COIUAIbHOU
HANPaBJIIEHHOCTH, CIIOCOOHOCTh MHUILIMUPOBATH, MJIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHSITh TAKYIO JICSITEIbHOCTb;

UHTEpEC K pa3luyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ¢ Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHHI0O W CaMOOOpa30BaHHUIO Ha
IPOTSHKEHUU BCEH )KU3HU;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlIECTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYJIbTYpbl: MPHUOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB H OLEHKM HX BO3MOXHBIX IOCHEACTBUNA IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJeM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MpUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHHH TPoOJieM, CBSI3aHHBIX C PAMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COOJIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
AKOCHCTEM, OMOChepsI);

AKTUBHOE HENPUSTHE JICMCTBUW, NPUHOCAIIMX BpPEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE HKOJIOTHUYECKHUE
MOCJIEICTBUS NMPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUE PA3BUTOTO DKOJOTHYECCKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa NeSATeTbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IO3HABATEIIbHOM, KOMMYHUKATUBHOM U COLIMAIIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN MEATEIHHOCTH IKOJIOTHICCKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW IMPAKTUKH, OCHOBAHHOTO Ha JUAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOW M YHTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MEXKTY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUS e€ poju B
(GbOopMHUpPOBAaHUHN PAIMOHAIBHOIO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJTOCTHOTO
npeacTaBiIeHUus 00 OKpYXKaloleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TO3HAHWU MPHUPOJTHBIX 3aKOHOMEPHOCTEH M peIIeHUH MpodiieM
COXPaHECHHS PHUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWMOJIOTHH IS COBPEMEHHOW ITUBHIIN3AIIMM:
oOecIieueHUsT HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4YHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAIBHOW IpaMOTHOCTH oOydaromuxcs, GopMupyemoi
IIpU U3y4eHUU OUOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydyaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOMSAIINX B HEM M3MEHEHUH,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOTYUYEeHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHME IEHHOCTH HAYYHOU IeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOCKTHYIO M MCCIIEIOBATEIIBCKYIO ACATEIHPHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CHOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHWUU MO OWOIOTHHU B
COOTBETCTBHH C KU3HCHHBIMH MTOTPEOHOCTSIMH.



METAINPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buosnorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (HOPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIECHAYUYHbIC MOHSTHS, OTPa’KaroIIue
LEIOCTHOCTh HAY4YHOM KapTUHBI MHUpa U chnenuduKy METOJIOB IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPTus, SBIICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCclieloBaHue,  HaOJoJleHHe,  HU3MEpeHHe,  OSKCIePUMEHT W Jpyrue);
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (MO3HABaTeNIbHbIE, KOMMYHHUKATUBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmMupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIBHOM  KOMIIETEHIMH OOYy4YaromMXCcs; CIHOCOOHOCTD
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHHWS W  YHUBEpPCaJIbHBIC ydYeOHBIC JCHCTBHUS B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

B pesynprare wW3ydeHWs OHWOJOTMM Ha YpPOBHE CpPEIHEro O0OIIero
oOpa3zoBanus y oOyuvatomierocss OynyT chOpMHpPOBaHbI TMO3HABaTEIbHBIC
YHUBEPCAJIbHBIC yYeOHBIC ICHCTBHUSA, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUCOHBIC
NENUCTBHSI, PETYJISTHBHBIE YHHBEpCalIbHbIE Y4eOHBIC JIEHCTBUS, COBMECTHAsI
JEeSITEIIbHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOCHMSI IPOTPaMMbl CpEIHEro oOIIero
00pa3oBaHUs TOJHKHBI OTPaXkKaTh:

OBaanenne YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
JEeUCTBUSIMMU:

1) 6a30BbI€E JJOrHUYecKne AeicTBHS:

CaMOCTOSITETbHO  (OPMYNIMPOBAaTh M aKTyaJu3UpOBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITONIB30BaTh TMPHU OCBOSCHHWHM 3HAHUW MPHUEMBI JIOTHYCCKOTO MBINIICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, KJIacCU(pUKAIIHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHbIC IMPU3HAKH, YCTaHABIHUBATH
CBSI3U C IPYTUMH ITOHATHSIMH);

OTpEeNeNATh IeN JACATEILHOCTH, 3ajaBas TMapamMeTphl W KPUTEPUU HX
TOCTH)KCHUS, COOTHOCHTD PE3YJIbTaThI ICITEIHBHOCTH C TTOCTABICHHBIMH LIEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKHE MMOHATHS ISl 0ObsICHEHHUS ()aKTOB M SIBJICHUM
YKWBOU IPUPOJBI;

CTPOHUTH JIOTHUCCKHE PACCYXJICHHS (MHIYKTHBHBIC, JEIYKTHBHBIC, 10
aQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTPHBAEMBIX
SBJICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MO/IENIbHEIE cpeacTBa JUIS IIpEACTaBICHUS
CYIIECTBEHHBIX CBS3¢H M OTHOIICHHH B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TakKe  MPOTUBOPEYMH  Pa3HOTO  pOJdA,  BBIIBICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIN3a MUMEIOIINXCS
MaTepHATBHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

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

KOOPJIWHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX PeabHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KM3HEHHBIX TTPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeliCTBHS:

BJIQJICTh HABBIKAMHU YYCOHO-MCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY ITOUCKY METOJIOB PEIICHUS PAKTHYCCKUX 3a]1a4, IPUMEHCHHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(bopMHpOBaTH HAYYHBIH THUI MBIIUICHUS, BIaJCTh HAYYHOU TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTh H (OpMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/1ady,
BBIIBUTATh THUMOTE3y €€ pelieHus, HaXOJAWTh apryMEHThI JUIs JTOKa3aTelbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JIEHUCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IO3HABATEIBbHYIO M TPAKTUYECKYIO OO0JIacTH
KU3ZHEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpPUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONNE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MHPOpMAINH (TEKCTE Y4EeOHOTO
MocoOMsl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpPaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH



MH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUYECKU OIICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynUpoOBaTh 3apPOChl U MPUMEHSTh PA3IUUYHBIE METOJbI MPU MOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOAUMON JUIsl BBITIOJHEHUS! y4eOHBIX
3ajay;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTMH, COBEPIIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIL30BAHUS PA3TUYHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaTIbHYIO  (OpPMY  MPEICTABICHUS
ouosiornueckoit nHGopmanuu (Cxemsbl, rpaduKy, TUarpaMMbl, TAOJIHIIbI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA IMpu padoTe ¢
Oouosiornueckor uHMOpMaALME: TPUMEHITh XUMHUYECKHe, (Quznueckue u
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYpPY, HOMEHKIATYpY,
UCIIOJIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMH  pACO3HABaHUS U 3alMUTBl  WH(OpMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMM

1) o0menue:

OCYHIECTBIISITh KOMMYHUKAILIUU BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHHU IO CYIIECTBY OOCYKITaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMIPOCHI, BBICKA3bIBATh CYXJICHHUS OTHOCUTEIHHO BBIMIOJHEHUS MpejiaraeMoin
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUN);

pacmo3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMST4aTh KOH(MIJIUKTHI U BECTU MIEPETOBOPHIL;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMAThH
HAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHUS C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHAas JesITeJIbHOCTh:

MMOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMaH/IHOW W WHJUBHUAYaJbHOU
paboThI U peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aUMOJCHCTBUS MPU PEIICHUH YIeOHOM 3a1a9M;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C y4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJI0r0 YieHa KOJIIEKTHUBA;



NpUHUMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATH JEUCTBUA II0 €€ IOCTHIKEHHUIO: COCTaBJATH IUIAH JICWCTBUHU,
pacnpenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOW paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJAJa M KaXJOr0 YYACTHUKA KOMAaHJIbI B
oOLIuMi pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHUBATh WJAEU C TO3UIMM HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHWE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBISTh TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHHBEPCAJIbHBIMU PEryJATUBHBIMY JI€HCTBUAMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAaHUA JUIS BBISBICHUS MpoOJeM U HX
peleHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN I1IEJeBbIE W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBHUSIX M IMOCTYIKAax MO OTHOIIEHHWIO K WBOUW MPUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBBIO0 OKPYKAOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaALUSIX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPEIICHUs NpodsieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO MIMPOKOW DJPYAHUIINH B
pa3HbIX OOJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 0Opa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LETISM;

BJIQ/JICTh  HABBIKAMU  TO3HABATEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBbIX JEHWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'0 pELICHNS;

yMETh OLICHUBATh PHUCKH W CBOECBPEMEHHO IPUHUMATh PEUIEHUS M0 UX
CHIDKCHUIO;



MpPUHUMATh MOTHBBI M AapryMEHTBbl APYIMX I@pPU aHAIU3€ pE3yJIbTaTOB
NEesATENbHOCTH;

3) npuHATHE Ce0NA M IPYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMeHTBl JPYTUX NpHU aHaJIU3€ pEe3yJbTaTOB
NS TENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CHIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HNPEAMETHBIE PE3YJIbTATHI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpXKaHUS Y4YEeOHOTO TMpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecTeUYeHHUe
npodpunbHoro  oOyueHus  oOydawommxcs  Ouosornd. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHBIC 3HAHMS, YMEHUS M CIIOCOOBI IEWCTBUH 110
OCBOCHUIO, UHTEPIIPETALIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEACTABICHBI T10
roJiamMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydueOHoro mpenmera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MeECT€ U poJIM OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPUPOABI W  PEHIeHUH TpoOJIeM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKJIAJE POCCUUCKUX U 3apYOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHOJIOTMYECKMX 3HAaHHM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraronye OHOIOTUYECKHEe TEPMHUHBI W TOHSATUS (KU3Hb, KIIETKa,
OopraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJAIHS, CaMOBOCIPOU3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OUOJOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. Bupxosa, xpomocomHasi Teopust
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOTOOOpa3usi W MPOUCXOXKACHHS  KYJIbTYpPHBIX  pPAaCTCHH),  3aKOHBI
(emnHOOOpA3Msi MOTOMKOB TIEPBOTO TMOKOJIEHHUS, PACIICTICHUS, YHCTOTHI TaMeT,
He3aBUCHUMOro HacienoBanusi [. MeHzens, TOMOJOIMYECKUX PAJIOB B
HACJIEICTBEHHOU M3MEHYUBOCTH H. n. Bagsunoga), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIOIb3YEMBIX B
OMOJIOTMYECKUX HCCIECAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHUE BBIIETATh CYIIECTBEHHbIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YEIOBEKAa, MPOIECCOB KHU3IHEACIATECIHLHOCTH,
MPOTEKAIOIIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJOBEKa, OMOJOTHYECKHUX
MpoLeccoB: 0OMeHa BellecTB (MeTadoNMu3M), NPEeBpaALICHUSI YHEPTUHU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUA, (POTOCUHTE3a U XEMOCHUHTE3A,
MUTO3a, Mel03a, TaMEeTOreHe3a, dMOpHUOreHe3a, MOCTIMOPUOHAILHOTO PAa3BUTHS,
pa3sMHOXEHUS,  WHIUBUAYATHHOTO  pa3BUTHSA  OpraHm3mMa  (OHTOTEHE3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABJIMBATH B3aWMOCBSI3M MEXIy OpPraHOMJAAMH KJIETKH W HX
(YHKIHMSIMH, CTPOCHHEM KIETOK pa3HBIX TKaHeW W UX (QYHKIUAMHU, MEKITY
OpraHaMd W CHCTEMaMH OpPraHOB y pPAaCTCHHH, >KMBOTHBIX M 4YEJIOBEKa U WX
(GYHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB W WX (QYHKIHAMH, MEXKIY dTalaMu
oOMeHa BelIeCTB, dTallaMU KJIETOYHOTO IIMKJIA W )KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMu ASMOPUOHATBLHOTO PAa3BUTHS, TEHOTUIIOM WU (EHOTUIIOM, (PEHOTHIIOM U
(dakTopamu cpeqpl OOUTaAHUS;

YMEHUE BBISIBIIATH OTIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BATh COOTBETCTBYIOUIME apPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIUKY JJIsl JOKa3aTelIbCTBA POJACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTHUYECKUX TPYIIIL;

yYMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISIBISATh MPUYMHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyEMBbIMH OMOJIOTHYECKUMH MPOIIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIBI M IIPOTHO3bI HA OCHOBAHHH MOJTYYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBITIONHATH JA0OpATOPHBIE U TPAKTHYECKHUE PadOTHI, COOMIOAATH
npaBuia Ipu pabore ¢ yueOHBIM H J1a00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIIBUTAaTbh THUIOTE3bl, MPOBEPATH HUX IKCIHEPUMEHTATbHBIMU
cpeacTBamu, (GOpMYyIHpYs Lelb HCCIEAOBAaHUSA, aHAJIM3UPOBATH MOJyUYECHHbIE
pe3yabTaThl U I€JaTh BHIBOBI;

YMEHHE Yy4yacTBOBaThb B yUeOHO-HCCIIEOBATENbCKONM paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e MIKOJbHBIX HAay4HbBIX OOIIECTB, U
nyOIMYHO  TPEACTAaBIATH  MOJYYCHHBIE  pe3ylbTaThl Ha  yYEHHYECKHX
KOH(EpEeHITHSAX;

YMEHHE OLIEHUBAaTh JTUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIIEIOBaHUM B
obmactu  OuonorMM W MEAMIMHBI  (KJIOHHPOBAaHME,  HMCKYCCTBEHHOE
OIJIOJOTBOPEHME, HANPABICHHOE W3MEHEHHE T€HOMa M CO3JaHHME TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBIATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NEeSATENbHOCTH B 00JacTH OMOJIOTMH, MEAMLMHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOr0 XO34MCTBA, MULIEBON MPOMBIIIIEHHOCTH, YIAyOasTh MO3HABATEIbHBIM
MHTEpPEC, HAIIPaBJICHHbIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIECH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYECKOro 0o0Opa3oBaHHMS B  OpraHu3alMsIX CpPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUS.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro mpenmeta «buonorus» B 11
Klacce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MeECT€ U poJM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOH €CTEeCTBEHHO-HAy4YHON
KapTUHBl MHUpPa, B TO3HAHWM 3aKOHOB TMPUPOJBI U PEIICHUU HKOJIOTHYECKUX
npo0JieM 4YeloBEeYeCTBA, a TakKe B PEIIEHHMH BOMNPOCOB PpalMOHAIBHOIO
IPUPOJIOIONIH30BAHUSA, U B (DOPMUPOBAHUU LIEHHOCTHOTO OTHOUIEHUS K MPHUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHUCTEMOM OMOJOrMYECKUMX 3HaHWM, KOTOpas BKIIOYAET
ONpeJieNieHHs] M TOHMMaHHWE CYIIHOCTH OCHOBOIOJIAralouIuX OWOJIOTHYECKUX
TEPMUHOB M TMOHATUN (BUJ, JKOcHCcTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHUH
(@BomronnonHas teopust Y. JlapBuHa, CUHTETHYECKAs TEOPHs IBOJIOLMH), YICHHUS
(A. H. CeBeprioBa — 0 nyTsIX U HampaBieHusx 3BoJironuu, B.W. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apojsimeBoro cxoiacrsa K. M. boapa), npaBuna (munumyma HO. JluGuxa,
9KOJIOTMYECKON MHUpaMUIbl SHEpruu), runore3bl (runore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4yHOrO0  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTHYECKUX MCCIEOBAHUSAX )KUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, u3MepeHue, HaONIOeHHEe, HKCIEPUMEHT), CocoO0aMu BBISBICHUS U
OLICHKU aHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJIE;

YMEHHUE BBIACIATh CYIIECTBEHHBIE NPHU3HAKWA: BHUIOB, OHOI€OIEHO30B,
KOCHCTEM U Ouocdepbl, CTaAOMIM3UPYIOLIET0, ABMXKYILIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOT'O otbopa, AJJIONATPUYECKOTO U CUMITIaTPHUYECKOTO
BUI000pa30BaHUs, BIUSHUS JBIOKYIITUX CUJI SBOJIOIMU HA TEHO(OH I MOMYJISIIUH,
IIPUCIIOCOOJIECHHOCTH OPraHu3MOB K cpeie OOMTaHHMs, YepeAOBaHUs HaIlpaBICHUIM
ABOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTHH B SKOCHCTEMAX;

YMEHHE YCTAHABIMBATH B3aUMOCBS3M MEXAY IpOLEcCCaMU 3BOJIIOLUH,
JABIKYIIUMU CHUJIAMH aHTPOIIOreHEe3a, KOMIIOHEHTAMH Pa3IMYHbIX IKOCUCTEM U
IIPUCIIOCOOJIEHUSIMU K HUM OPraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBbICE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIIOB K Cpele OOMTaHMs, aOMOTHYECKHMX U OMOTHUYECKHUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBS3€H OpraHM3MOB B  COOOIIECTBaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIUE AaApPTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUIsl TOKa3aTENIbCTBAa POJACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBS3M OPTaHU3MOB U CPEIIbl OOUTAHMSI, SAMHCTBA
YEeIIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT000pas3wsi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBRA;

YMEHHE pelIaTh OMOJIOTHYECKUE 3a/1aUH, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3U MEXTY UCCIIEyeMbIMH OMOIOTUIECKUMU MIPOIIECCAMHU U SIBIICHUSIMHU, JIeTIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHWHM ITOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBITIOJHATE JIa0OpaTOpHBIE M TPAKTHYECKHE padOThI, COONIONATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIIOTE3bI, TPOBEPATh MX IKCICPUMCHTAILHBIMU
cpeacTBamMu, QGOpMYyIHpPYS I1eNb HCCIEAOBAaHUs, aHAIM3UPOBATH TOJYUYECHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

YMEHHE yYacTBOBAaTh B y4eOHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJIOTHH,
HKOJIOTUM W MEJUIIMHE, NMPOBOJMMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, U
NyOJIMYHO  TPEJACTaBIATH  IOJYYCHHBIC  PE3yJbTaThl HAa  YYCHUYCCKUX
KOH(EepeHITUX;

yYMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKICHUH KU3HU, YETIOBEKA
M 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CIOCO0axX MpPeaOoTBPAIICHUS
r100aapHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIM BBHIOOP Oyaymied npodeccCuoHATBHOM
JESTENBHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIJIEHHOCTH, YIAyOJsTh IO3HABaTEIbHBIA HWHTEPEC, HAINPABICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun W TIPOJOJDKCHHE
OMOJOTUYECKOTO 00pa30oBaHUsl B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIETO 00Opa30BaHUs.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
bubmmoreka [{OK
1 buonorus kak Hayka 1
https://m.edsoo.ru/863cca60
bu6moreka [IOK
2 XK 2
HBHIC CHCTEMBI H X H3YHCHHC https://m.edsoo.ru/863cca60
3 buonorus knetku 2 0.5 bubnmorexa [IOK
https://m.edsoo.ru/863cca60
4 XuMHUUecKasi OpraHusanus KIeTKH 10 1 bubmorexa OK
https://m.edsoo.ru/863cca60
5 Crpoenue u GyHKITUU KICTKH 8 2 bubmorexa OK
https://m.edsoo.ru/863cca60
6 OOMeH BelecTB U MpEeBpaIleHUe SHEPTUH B 9 1 bubnuoreka [JOK
KJIETKE https://m.edsoo.ru/863cca60
7 HacneacrBennas nadopmanus u 9 0.5 bubnuoreka [JOK
peanu3aius eé B KIeTKe ) https://m.edsoo.ru/863cca60
bub K
8 JKU3HEHHBIN UK KIETKA 6 1 nommorexa O
https://m.edsoo.ru/863cca60
bubmuoreka [JOK
17 1.5
? CrpoeHnue u GyHKIHK OpraHu3MOB https://m.edsoo0.ru/863cca60
10 Pa3sMHOkeHUE U pa3BUTHE OPraHU3MOB 8 1.5 Bubmmorexa LIOK
https://m.edsoo.ru/863cca60
11 I'eneTnka — HayKa O HAaCIEACTBEHHOCTH U 2 0.5 bubnuoreka [IOK




HU3MCHYUBOCTU OPraHn3MOB

https://m.edsoo.ru/863cca60

12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 bubmorexa LOK
p 4 https://m.edsoo.ru/863cca60
bu6mmoreka [{OK
1 1
3 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 hitps+//m.edsoo.ru/863ccab0
14 I'eneTnka uenoBeka 3 0.5 bubnmnorera [TOK
https://m.edsoo.ru/863cca60
15 Cenexuusi OpraHu3MoB 4 1 bubmorexa HOK
https://m.edsoo.ru/863cca60
16 BuoTtexHoorNa ¥ cCHHTETUYECKASA OMOJIOTHUS 4 bubmaorexa LOK
https://m.edsoo.ru/863cca60
17 PesepBHOE Bpems 1 Bubnmorexa [IOK
https://m.edsoo.ru/863cca60
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsl
| 3apoKJIeHNE U PA3BUTHUE IBOTIOIMOHHBIX 4 bubnuoreka [JOK
Mpe/ICTaBIeHUH B OMOJIOTHI https://m.edsoo.ru/863ccab0
2 MukposBontonus U €€ pe3yJabTaThbl 14 2 bubmmorexa [TOK
https://m.edsoo.ru/863cca60
b K
3 Makpo3BOIIOLUS U €€ PE3YIHTATHI 6 nommorexa O
https://m.edsoo.ru/863cca60
4 [IpoucxoxaeHue u pa3BUTHE KU3HU HA 15 15 bubnuoreka [JOK
3emie ' https://m.edsoo.ru/863cca60
5 [IpoucxoxaeHue yeaoBeKa — aHTPOIIOT€HES 10 1 bubmorexa OK
https://m.edsoo.ru/863cca60
DKOJIOTHS] — HayKa O B3aMMOOTHOILICHUSIX
bu6mmoreka [JOK
6 OPraHU3MOB M HAJIOPTraHU3MEHHBIX CUCTEM 3 0.5
. . https://m.edsoo.ru/863cca60
C OKpYXarolen cpenon
7 Opranusmsl 1 cpea 0OUTaHUS 9 1.5 bubmmorexa [TOK
https://m.edsoo.ru/863cca60
8 DKOJIOTHS BUJOB U HOITYJISILIUI 9 0.5 bubmnorexa [IOK
https://m.edsoo.ru/863cca60
9 DKOJIOTHS COOOIIECTB. IKOJOTHUCCKUE 12 0.5 bubmuoreka [JOK
CUCTEMBI ’ https://m.edsoo0.ru/863cca60
10 buocdepa — rnobanpHast skocucTemMa 6 Bubmmorexa LIOK
https://m.edsoo.ru/863cca60
11 UYenosek u OKpyxkaromas cpeaa 6 bubnuoreka [IOK




https://m.edsoo.ru/863cca60

12

PesepBHOE Bpems

bubmuoreka [JOK
https://m.edsoo.ru/863cca6b0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue A op
n/n Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
| buonorus kak KOMIUIEKCHas HayKa U | bubnuorexa [JOK
KaK 4acTh COBPEMEHHOT0 00111ecTBa https://m.edsoo.ru/863ccab0
2 JKuBbIe cCUCTEMBI U KX CBOMCTBA 1 bubmorexa OK
https://m.edsoo.ru/863cca60
3 YpoBHEBas OpraHu3aIus ) KUBbIX 1 bubmuorexa [JOK
CHUCTEM https://m.edsoo.ru/863cca60
4 Hctopust OTKPBITUS U U3YyUEHUS | bubnuoreka [IOK
kietku. Kinerounas teopus https://m.edsoo.ru/863cca60
MeTo1b1 MOJIEKYJISIPHOM U KJIIETOYHOM
ounosoruun. [IpakTrueckas padboTa
5 «M3yueHnue MeToI0B KJIETOUYHON | 0.5 bubnuoreka [JOK
ouosioruu (xpomarorpadus, ' https://m.edsoo.ru/863cca60
anekTpodopes, nuddepeHnuanbHoe
nentpudyruposanue, [1L[P)»
bub K
6 XHUMHUYECKUH COCTAB KIETKH 1 nonmorexa 11O
https://m.edsoo.ru/863cca60
7 MunepalibHbIE BELECTBA KIIETKHU, UX | bubnnoreka [JOK
Ouonornyeckas poib https://m.edsoo.ru/863cca60
Oprannyeckue BenecTBa KIETKH —
bu6mmoreka [JOK
8 6enxu. Jlabopatopnas padora 1 0.5

«O06HapyxeHne OelIKOB ¢ TOMOIIBIO

https://m.edsoo.ru/863cca60




Ka4eCTBEHHBIX PEAKLIUN»

KIICTKU. HpaKTI/I‘{eCKaH pa60Ta

9 CBoiicTBa, KIacCHPHUKAIUS U bubnmoreka [JOK
¢byHKIMU OENIKOB https://m.edsoo.ru/863cca60
10 Oprannydeckue BenecTBa KIeTKH — bubnuorexa [JOK
YIJ1E€BOIBI https://m.edsoo.ru/863cca60
1 Opranuyeckue BEIecTBa KJIETKH — bubnnorexa [JOK
JUNUIBI https://m.edso00.ru/863cca6b0
Hyxneunossie kucnorsl. JJHK u PHK.
JlabopaTtopHnast pabota
bubmmoreka [{OK
12 «HMccnenoBanne HyKJIEMHOBBIX 0.5
https://m.edsoo.ru/863cca60
KHCJIOT, BBIJICTIEHHBIX U3 KJIETOK
Pa3IUYHBIX OPraHU3MOBY
13 Crpoenue u pyakiuu ATO. Jlpyrue bubmuotexa [JOK
nykieosuarpudochars (HTD) https://m.edsoo.ru/863cca60
Cexsenuponanue JJHK. Metoapl
bu6mmoreka [IOK
14 T€HOMMKH, TPAHCKPUIITOMUKH,
https://m.edsoo.ru/863cca60
MIPOTEOMUKH
15 MeTopl CTPYKTYPHOU OHOJIOTUN bubmorexa HOK
https://m.edsoo.ru/863cca60
16 Tunsl kietok. [IpokapuotTuueckas bubnuoreka [JOK
KJIEeTKa https://m.edsoo0.ru/863cca60
CrpoeHune 3yKapuoTUYECKON KIIETKH.
17 I1 I:IKTI/I‘ICCIZII; p2160Ta «3yueHue 0.5 Bubmmorexa LIOK
p . P . yi ) https://m.edsoo.ru/863cca6b0
CBOMCTB KJIETOYHON MeMOpaHb»
18 [ToBepXHOCTHBIN anmapar KJIETKU Bubmmorexa LIOK
p p https://m.edsoo0.ru/863cca60
19 OnHoMeMOpaHHbIE OPTaHOU/IBI 0.5 bubnunoreka [JOK

https://m.edsoo.ru/863cca60




<<I/I3yT-ICHI/Ie JABMOKCHUA IUTOIIIIa3MbI B
PACTUTCIIBHBIX KIICTKAX»

HOHyaBTOHOMHI)IC OpraHOMUAbI KJICTKHU:
MUTOXOHAPUH, IMJIIACTU/IBI.
Jlaboparopuas padoTa

bubmmoreka [{OK

20 «HccienoBanue miazMoiIn3a u 0-5 https://m.edsoo.ru/863cca6b0
JIETUTa3MOJIN3a B PACTUTEIHHBIX
KIIETKax»

21 HemeMmOpaHHbie OpraHou/ bl KJIETKU Bubnrotexa LIOK
https://m.edsoo.ru/863cca60
bu6moreka [IOK

22 CTpocHHe H yHKUHH AP https://m.edsoo.ru/863cca60
CpaBHHTENIbHAS XapaKTEPUCTUKA

3 KJIETOK 3yKapuoT. JlabopaTtopHast 0.5 bubnuoreka [IOK
pabota «/3ydeHue CTpOCHHUSI KIETOK https://m.edsoo.ru/863cca60
Pa3IUYHBIX OPraHU3MOBY
AcCUMWIALNS U TUCCUMUIISIIUS —

JIB€ CTOPOHBI MeTabonu3Ma. Turbl

24 oOmeHa BerecTB. JlaboparopHas bubmuoreka [JOK
pabota «/3ydyeHue KaTaTuTHICCKON https://m.edsoo.ru/863cca60
AKTUBHOCTH ()epPMEHTOB (Ha IMpUMepe
aMUJIa3bl WM KaTanasbl)»

DepMeHTAaTUBHBIN XapaKTep peakuit
KJIETOYHOTO METa00Iu3MA.

)5 JlaboparopHas pabota «/3yueHue 0.5 bubnnoreka [JOK
(epMEHTaTUBHOTO pacleIICHUs https://m.edsoo.ru/863cca60
MEPOKCU/Ia BOJAOPO/IAa B paCTUTEIBHBIX
Y KUBOTHBIX KIIETKAX)»

26 benku-akTuBaTtopsl u OENKu- bubnunoreka [JOK




UHTHOUTOPEI

https://m.edsoo.ru/863cca60

bubmuoreka [JOK
27 AB i 0
TOTPOQHBI THIT 0OMEHa BeIECTR https://m.edsoo.ru/863cca60
bubmmoreka [{OK
28 o
oTocHiTes https://m.edsoo.ru/863cca60
Xemocwunres. Jlaboparopnas pabora
29 «CpaBHeHHUE MpoIeCCOB POTOCUHTE3A 0.5 brbnmorexa [TOK
p pott ' https://m.edsoo.ru/863cca60
U XeMOCHHTE3a»
AnHas’poOHbIE OpraHu3Mbl. Bus
30 opoxenus. JlabopatopHas pabora bubmuorexa [JOK
«CpaBHEHHE MPOIIECCOB OPOKECHUS U https://m.edsoo.ru/863cca60
JIBIXAHUS
31 AspoOHBIE OpraHU3Mbl. JTaIbl bubnuoreka [JOK
SHEPTEeTUYECKOro OOMeHa https://m.edsoo.ru/863cca60
DHeprus MeMOpPaHHOTO rpaiueHTa BuG OK
32 npoToHoB. CuHTe3 AT®: paboTa nommoreka L
. https://m.edsoo.ru/863cca60
npoToHHOU AT®-cuHTa3bI
bu6mmoreka [IOK
33 Peakuym MaTpudHOro CMHTE3a
https://m.edsoo.ru/863cca60
34 TpaHckpunus — MaTPUUHBIA CUHTE3 bubnuoreka [JOK
PHK https://m.edsoo.ru/863cca60
bub K
35 Tpaucnsuus u € srarbl nommorexa O
https://m.edsoo.ru/863cca60
36 KoaupoBanue amunokuciot. Posib bu6mmoreka [JOK
pubocom B OMocHHTEe3€e Oenka https://m.edsoo.ru/863cca60
37 Opranuzanus reHomMa y IpoKapuoT 1 bubnunoreka [JOK
DYKapuoT https://m.edsoo.ru/863cca60
38 MonekynspHble MEXaHU3MBbI bubnunoreka [JOK




9KCIIPECCHUU T'€HOB Y 3YKapHUOT

https://m.edsoo.ru/863cca60

Bupycsl — HekneTouHbIe (POPMBI
KU3HU U OOJIMTaTHBIC TAPA3UTHI.

bu6mmoreka [{OK

39 0.5
[Ipaktuyeckas padora «Co3nanue https://m.edsoo.ru/863ccab0
MO/IEJIH BUPYCa»
40 Bupycurie 3a0051€BaHUS YeIOBEKa, bubnnorexa [JOK
JKUBOTHBIX, PACTEHUI https://m.edsoo.ru/863ccab0
41 HanoTexrosoruu B OM0OJ0THE U bubmmoreka [{OK
MEIULIMHE https://m.edsoo.ru/863cca6b0
b K
42 JKU3HEeHHEBIN IUKIT KJIETKA nommorexa O
https://m.edsoo.ru/863ccab0
43 Martpuussiii cuare3 JTHK Bubamorexa [IOK
https://m.edsoo.ru/863ccab0
Xpomocowmsl. JlabopaTtopHas pabora
bu6mmoreka [IOK
44 «M3yueHnne XxpoMOCOM Ha TOTOBBIX 0.5
https://m.edsoo.ru/863cca60
MHKpOIpenapaTax»
bub6 OK
45 JleneHue KICTKH — MHTO3 nommoreka L
https://m.edsoo.ru/863cca60
Tunsl kietok. Kapuokunes u
nutokunes. JlaboparopHas padora
bu6mmoreka [JOK
46 «HaOimronearne MuTO3a B KJIETKax 0.5
https://m.edsoo0.ru/863cca60
KOHYMKa KOpelIKa Jiyka (Ha TOTOBBIX
MHKpOIIpernaparax )
bubnuoreka [JOK
47 Perynsuus »kM3HEHHOTO LIMKJIA KIIETOK
https://m.edsoo0.ru/863cca60
bu6mmoreka [JOK
48 OpranusMm Kak €MHOE LIEJ0e
p 4 H https://m.edsoo.ru/863cca60
49 Txanu pacrenuii. JJaboparopnas 0.5 bubnunoreka [JOK




pabota «/3y4ueHue TkaHel pacTeHU

https://m.edsoo.ru/863cca60

TkaHu )KUBOTHBIX U YEJIOBEKA.

bubmmoreka [{OK

50 JlaboparopHas padota «/3yueHune 0.5
. https://m.edsoo.ru/863cca60
TKaHEH )KHBOTHBIX)
Opranbl. CucTEMBI OPraHoB. Bu6 OK
51 JlaboparopHas padota «/3yueHune 0.5 nomoreka L
https://m.edsoo.ru/863ccab0
OpPraHOB I[BETKOBOTO PACTEHUS
b K
52 Ormopa Tena opraHu3MoB nommorexa O
https://m.edsoo.ru/863ccab0
53 JIBuKeHre opraHu3MoB Bubamorexa [IOK
https://m.edsoo.ru/863ccab0
54 [Intanue oprann3zMoB Bubnmorexa [IOK
https://m.edsoo.ru/863ccab0
55 IInTanne MO3BOHOYHBIX JKUBOTHBIX. bubmuorexa [IOK
[IumeBapuTenbHas cucTemMa 4eloBeKa https://m.edsoo.ru/863cca60
56 JlpIxanue opraHu3MoB bubmorexa OK
https://m.edsoo.ru/863cca60
57 JlpIXxaHKe ITO03BOHOYHBIX JKMBOTHBIX U bubmuoreka [JOK
YeloBeKa https://m.edsoo.ru/863cca60
bu6mmoreka [IOK
58 TpaHcnopT BelEeCTB y OpraHUu3MOB
https://m.edsoo.ru/863cca60
59 KpoBeHocHas cucteMa mo3BOHOYHBIX bubnnoreka [JOK
JKUBOTHBIX U YEJIOBEKA https://m.edsoo.ru/863cca60
bub6 K
60 Brinenenue y opranusmMoB nommorexa O
https://m.edsoo0.ru/863cca60
61 3ammTa y OpraHu3MoB bubmorexa OK
& yop https://m.edsoo.ru/863cca60
62 NMMmyHHas cucteMa deaoBeKa bubnuoreka [IOK




https://m.edsoo.ru/863cca60

PasgpaxkumocTs U perymsnus y

bubmuoreka [JOK

63
OpraHu3MoOB https://m.edsoo.ru/863cca60
I'ymopanbHas peryiasmnus u

yMOP pery bubmmorexa [{OK

64 SHIOKPUHHAS CUCTEMA KUBOTHBIX U

https://m.edsoo.ru/863cca60
YeJI0BEKa

bubmmoreka [{OK

65 ®opMBbl pa3MHOKEHHUS OPraHU3MOB
https://m.edsoo.ru/863cca60
bubmmoreka [{OK

66 IT

OIIOBOC PASMHONCCHHE https://m.edsoo.ru/863cca60
b K
67 Meitos noamoteka 11O
https://m.edsoo.ru/863cca60
I'ameTtorenes. ObpazoBanue u
pa3BUTHE NOJIOBBIX KIIETOK. BuG OK
68 JlaGopaTtopHnas pabota «3y4yeHue 0.5 nommoreka L
https://m.edsoo.ru/863cca60
CTPOEHMS MOJIOBBIX KJIETOK Ha
FOTOBBIX MUKPOIpENapaTax»
NuauBunyansHOE pa3BUTHE bubnuoreka [JOK

69
OpPraHu3MOB — OHTOI'EHE3 https://m.edsoo.ru/863cca60

70 3akJiaJika OpraHoB M TKaHEH U3 bubnuoreka [JOK
3apOIBILIEBBIX JTUCTKOB https://m.edsoo.ru/863cca60
Poct u pa3zButre KUBOTHBIX.

71 JlaGopaTopHas pabota «BrisiBIIeHHE 0.5 bubnnoreka [JOK
MPU3HAKOB CXOJCTBA 3apO/IbIIIEH ) https://m.edsoo.ru/863cca60
MMO3BOHOYHBIX )KUBOTHBIX)

Pa3MHoOkeHue U pa3BUTHE pPaCTEHUM.
bu6mmoreka [JOK
72 JlabopatopHas pabora «CtpoeHue 0.5

OpraHoOB PasMHOKCHUA BBICHINUX

https://m.edsoo.ru/863cca60




pacTeHuin»

I/ICTOpI/ISI CTAaHOBJICHUA U Pa3BUTHUA

bubmuoreka [JOK

73 TeHETUKU KaK HayKu https://m.edsoo.ru/863ccab0
OcHOBHBIE IOHSTHUSL U CUMBOJIBI

74 rederuku. Jlaboparopnas pabora 0.5 bubnuorexa [JOK
«Jlpo3odmuia kak 00bEKT https://m.edsoo.ru/863cca60
TEHETHYECKUX UCCIECTOBAHUIN»
3aKOHOMEPHOCTH HACTIEAOBAHUS
Mpu3HaKoB. MoOHOTHOpUIHOE

75 ckpenmuBanue. [Ipaktuaeckas padoTa 0.5 bubmuorexa [JOK
"U3yueHne pe3ynbTaToB https://m.edsoo.ru/863ccab0
MOHOTHOPHUHOTO CKPEIIUBAHUS Y
po30¢uIs"

76 [uTonornyeckne 0CHOBBI bubnuoreka [IOK
MOHOTHOPHTHOTO CKPEIINBAHUS https://m.edsoo.ru/863cca60
AHaIM3UpPYIOIEee CKPEIIMBaHUE. bubnuoreka [IOK

77
Henonnoe nomMmunnpoBanue https://m.edsoo.ru/863cca60
JluruOpuiHoe cKperBaHue.

73 [IpakTuueckas padota «3yueHue 0.5 bubnuoreka [JOK
pe3ynbTaTOB JUTHOPUIHOTO https://m.edsoo.ru/863cca60
CKPEILMBAHUS Y IPO30(DUITBI»

79 I{utonoruyeckue 0CHOBBI bubnuoreka [JOK
JTUTHOPUTHOTO CKPEITUBAHUS https://m.edsoo.ru/863cca60

20 CueluieHHO€e HacJIeqOBaHUe bu6mmoreka [JOK
IIPU3HAKOB https://m.edsoo.ru/863cca60

21 XpOoMOCOMHast TEOpHUs bubnuoreka [IOK
HAacCJIEJICTBEHHOCTH https://m.edsoo.ru/863ccab0

82 I'eneTuka nmona bubmuoreka [JOK




https://m.edsoo.ru/863cca60

bubmuoreka [JOK
83 ['enoTum Kak menocTHas cucreMa
https://m.edsoo.ru/863cca6b0

%4 I'eneTndeckuii KOHTPOJIb Pa3BUTHUSA bubnuorexa [JOK
pacTeHuH, )KUBOTHBIX U YEJIOBEKA https://m.edsoo.ru/863cca6b0

25 N3meHunBOCTS IPU3HAKOB. Buasl bubnuorexa [JOK
U3MEHYMBOCTH https://m.edsoo.ru/863cca6b0

bubmmoreka [{OK

86 MoaudukanroHHass ”3MEHUYNBOCTh 1

https://m.edsoo.ru/863cca6b0
BapranunonHslii psa 1 BapHallMOHHAS
kpuBas. JlaboparopHas paboTa

g7 «MccnenoBanmne 3aKOHOMEPHOCTEN 0.5 bu6moreka [IOK
MOTU(DUKAITUOHHOW U3MEHYHUBOCTH. ’ https://m.edsoo.ru/863cca60
[TocTpoeHne BapuallMOHHOTO psifa U
BapHallMOHHOW KPUBOM»

28 I'eHoTunu4eckass ”3AMEHUYHNBOCTb. bubmuorexa [JOK
KomOunaTtrBHAs ©3MEHYHBOCTD https://m.edsoo.ru/863cca60
MyTanuoHHas U3MEHUYUBOCTb.

29 [IpakTrueckas pabota «MyTamuu y 0.5 bubnuoreka [JOK
po30¢ Bl (Ha TOTOBBIX ' https://m.edsoo.ru/863cca60
MHKpOIIpernaparax)
3aKOHOMEPHOCTH MYTAIIMOHHOTO

P Tt bubnuoreka [JOK
90 npoiecca. MUreHeTHKa U
https://m.edsoo.ru/863cca60
SIUTC€HOMUKA
I'enetuka yenoseka. [IpakTuueckas
bu6mmoreka [JOK
91 paboTta «CocTaBiieHUE U aHATIU3 0.5
. https://m.edso0.ru/863cca60
POAOCTOBHOM
92 MeTo 161 MEAUTITUHCKON TEHETUKU bubnmuoreka [JOK




https://m.edsoo.ru/863cca60

3HaucHUE MCHHHHHCKOﬁ T'CHCTUKHU B

bubmmoreka [{OK
93 MIPEIOTBPALLEHUH U JICUEHUU
. https://m.edsoo.ru/863cca60
TCHETHUYECKUX 3200JICBaHHI YEITOBEKA
OcCHOBHBIE TIOHSTHS CEJICKIUH.
94 JlaboparopHas padota «/3yueHune 0.5 bubnuorexa [JOK
COPTOB KYJIbTYPHBIX PACTEHUH U ' https://m.edsoo.ru/863ccab0
MOPOJT JOMAIITHUX YKUBOTHBIX)
MeTo1bl cEneKIMOHHON pabOoTHI.
bubmmoreka [{OK
95 JlabopaTtopHnas pabora «3y4yeHue 0.5
. https://m.edsoo.ru/863cca6b0
METO/IOB CEJICKITUU PACTCHHIN)
JIOCTIKEHMS CeJIEKIIMN PACTEHHI U
bu6moreka [IOK
96 KUBOTHBIX. [IpakTiueckas pabora
. https://m.edsoo.ru/863cca60
«IIpuBUBKa pacTeHHI»
CoxpaHeHue, u3y4eHue u
bu6moreka [IOK
97 HCIIOJIb30BAHUE T€HETUYECKUX
https://m.edsoo.ru/863cca60
pecypcoB
buortexHonorus kak Hayka U OTpacib
08 npou3BoicTBa. [IpakTuueckas pabora 0.5 bubnuoreka [JOK
«M3yueHne 00bEKTOB ' https://m.edsoo.ru/863cca60
OMOTEXHOJIOT I
99 OcHOBHbIE HaIIpaBJIECHUS bubnunorexa [JOK
CUHTETHYECKOI Onosioruu https://m.edsoo.ru/863cca60
bubnunoreka [JOK
100 XpOMOCOMHasi U TeHHast MHKEHEPHUs i
https://m.edsoo0.ru/863cca60
bubnunoreka [JOK
101 MenunnHckre GMOTEXHOJIOTHU H
https://m.edsoo.ru/863cca60
102 PesepsHbiit ypok. IloBTOpeHue, bubnuoreka [IOK




000011IeHNEe, CUCTEMATH3AINS 3HAHUHI

https://m.edsoo.ru/863cca60

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102

13.5




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
b K
1 OposonnonHas Teopust Y. Jlapsuna 1 nommorexa 110
https://m.edsoo.ru/863cca6b0
) JIBMOKyIIE CHIIBI ABOJIFOIIMA BHJIOB | bubmmoreka [{OK
no Y. Jlapsuny https://m.edsoo.ru/863cca60
Bopnba 3a cymecTBoBanue,
. . bubmuorexa [JOK
3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1
https://m.edsoo.ru/863ccab0
oTOO0D
4 DopMUPOBAHNE CUHTETUYECKON | bubnuoreka [IOK
TEOPUH IBOJIOLUU https://m.edsoo.ru/863ccab0
5 DTanbl 3BOJTIOLMOHHOTO MPOIIEcca: | bubnuoreka [JOK
MUKPOI3BOJIFOLUSA U MAKPOIBOJIFOLUSA https://m.edsoo.ru/863cca60
6 [Tonynsiuus — sneMeHTapHas | bubmuoreka [JOK
€JIMHMIIA PBOJIOIUH https://m.edsoo.ru/863cca60
3aKOH Nr€HEeTUYECKOI0 PaBHOBECHS
K. Xapau, B. BaiinOepra.
A P P bubnuorexka [JOK
7 JlaGopaTopHas pabota «BrIsiBIIeHHE 1 0.5
. https://m.edsoo.ru/863cca60
W3MEHUYUBOCTH Y 0C00el 0JTHOTO
BHUIa»
bu6mmoreka [JOK
8 DneMeHTapHbIe (PaKTOPhI IBOJIFOIUU 1
P ¢ P H https://m.edsoo0.ru/863cca60
9 Dddext ocnoBatens. Ipdekr | bubnunoreka [JOK

6YTLIJ'IOLIHOFO rOpJIbIIIKa

https://m.edsoo.ru/863cca60




10 Murpanuu. M3oaa1uu nomyssnuii: bubmuoreka [IOK
reorpaduueckas, OMoJOrHIecKas https://m.edsoo.ru/863cca60
1 EcrectBennslit oTO0p — bubnuorexa [JOK
HaIPABJISIOIIHNA (DaKTOP IBOJFOIAH https://m.edsoo.ru/863ccab0
12 [TonoBoit 0TOOP bubmmorexa [TOK
https://m.edsoo.ru/863cca60
[Ipucnoco6aeHHOCTh OPraHU3MOB Kak
pe3ynbTaT MUKPOIBOJTIOIUH. Bu6morexa [IOK
13 JlabopaTtopHnas pabota «3y4yenue 0.5
. https://m.edso00.ru/863cca6b0
apoMop(}030B U UANOAAANITALIUHN Y
pacTeHUN U KUBOTHBIX)»
[Ipumeps! npucnocobaeHut y
OpraHu3MoB: MopdoJioruueckue,
(dbusmoornUecKue, OMOXMMUYECKUE,
14 noBenieH4Yeckue. JlabopaTtopHas 0.5 Bubnmorexa [IOK
https://m.edsoo.ru/863cca60
pabota «IIpucnocobneHus
OpPraHMU3MOB M UX OTHOCHUTEJIbHAS
1enecooOpa3zHOCTb»
Bup, ero xpurepuu u cTpykTypa.
s JlaGopaTtopHnas pabora «CpaBHEHHE 0.5 bubnuoreka [JOK
BHJIOB 110 MOP(OJOTHUECKOMY https://m.edsoo.ru/863cca60
KPUTEPUIO»
bubnuoreka [JOK
16 CrpykTypa Busa https://m.edsoo.ru/863cca60
17 BunooOpa3oBanue Kak pe3ylibTar bubnunoreka [JOK
MHUKPO3BOIIOLUN https://m.edsoo.ru/863cca60
13 CBs13b MUKPO3BOJIIOIIUN U bubnunoreka [JOK

SIMHUICMHUOJIOTNHA

https://m.edsoo.ru/863cca60




MakposBoronus.

bubmuoreka [JOK

19 [TaneoHTONIOTUYECKHE METO/IBI
https://m.edsoo.ru/863cca60
W3Y4YEHUS IBOJIOLUN
20 Buoreorpaduueckre MeTo b1 bubnuorexa [JOK
HU3Y4YEHUS DBOJIFOLIUU https://m.edsoo.ru/863cca60
OMOPHOJIOTHYECKUE U CPABHUTEILHO-
bubmmoreka [{OK
21 MOP(OJIOrHYECKHE METO Il U3yUECHHUSI
https://m.edsoo.ru/863cca60
IBOJIIOLIUN
MonekynsipHO-r€eHETUYECKHUE,
bubmmoreka [{OK
22 OMOXMMHUYECKHE U MATEMAaTHIECKUE
https://m.edsoo.ru/863cca60
METO/IbI U3yUEHUS IBOJIOIIUH
bubmuorexa [JOK
23 OO6mre 3aKOHOMEPHOCTH YBOJTIOIUH 1
https://m.edsoo.ru/863cca60
24 AnanTtuBHas paguanus. bubnuoreka [IOK
HepaBHOMepHOCTH TEMIIOB 3BOJIIOIUN https://m.edsoo.ru/863cca60
)5 Hayunblie runoTessl MporuCcXoXKACHUS bubnuoreka [JOK
JKU3HU Ha 3emMlie https://m.edsoo.ru/863cca60
26 JloHay4Hble peaCTaBICHUS O bubnuoreka [JOK
3apOXKIAECHUY )KU3HU https://m.edsoo.ru/863cca60
7 OCHOBHBIE ATaIlbl HEOPraHUYECKOU bubnuoreka [JOK
3BOJIIOLUU https://m.edsoo0.ru/863cca60
bubnuoreka [JOK
28 ['unoTessl 3apoXKACHUS KUZHU
https://m.edsoo.ru/863cca60
Hctopus 3emin u meToapl €€
29 uzyuenus. JlabopatopHas pabora 0.5 bubnuoreka [IOK
«M3ydeHne 1 ONHUCaHUE UCKOIAEMBbIX ’ https://m.edsoo.ru/863cca60
OCTaTKOB JPEBHUX OPraHU3MOBY»
30 Hauanbnbie 3Tanel opraHnyeckoin bubnunoreka [JOK




9BOJIIOIINH

https://m.edsoo.ru/863cca60

bubmuoreka [JOK

31 DBOJIIOLUS DYKapHOT https://m.edsoo.ru/863cca60
OcCHOBHBIE ATarbl YBOJTIOIUN

1 pactutenbHOro mupa. [Ipaktudeckas 0.5 bubnuorexa [JOK
pabora «M3y4uenne ocodbeHHOCTEH https://m.edsoo.ru/863cca60
CTPOCHHS PACTEHUM Pa3HBIX OTIECIOB)

13 OCHOBHBIE ATarbl YBOJTIOIUN bubnuoreka [JOK
JKMBOTHOTO MHpa https://m.edsoo.ru/863ccab0
DBOJIONMS )KUBOTHBIX. [IpakTrueckast

34 paborta «M3ydeHne ocobeHHOCTEMH 0.5 bubmorexa OK

https://m.edsoo.ru/863cca60
CTPOEHHMS TIO3BOHOYHBIX JKHBOTHBIX)»

35 PazButne xxu3HM Ha 3emMIie 1o spam U bubmuotexa [JOK
nepuoaam https://m.edsoo.ru/863cca60

36 MaccoBble BRIMUPAHUS — bubnuoreka [IOK
JKOJIOTUYECKHUE KPUZUCHI ITPOLLLIIOTO https://m.edsoo.ru/863cca60

37 CoBpEMEHHBII IKOJIOTUYECKH I bubnuoreka [JOK
KpHU3HC, €r0 0COOEHHOCTH https://m.edsoo.ru/863cca60

18 CoBpeMeHHas cucrema bubnuoreka [JOK
OPraHuvecKoTro MUpa https://m.edsoo.ru/863cca60

39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI bubnnoreka [JOK
OpPraHu3MoOB https://m.edsoo.ru/863cca60

40 AHTpPONOJIOTHS] — HayKa O YEJIOBEKe bubmmorexa [TOK

https://m.edsoo0.ru/863cca60

A1 Pa3BuTne npeacrasnenuit o bu6nuoreka [IOK
MPOUCXOKACHUN YEIT0BEKA https://m.edsoo.ru/863ccab0

4 MecTo yemoBeKa B CHCTEME 0.5 bu6mmoreka [JOK

oprasudeckoro mupa. JlaboparopHas

https://m.edsoo.ru/863cca60




pabota «M3yuenue ocobeHHOCTEH
CTPOCHHSI CKEJIETa YeJIOBeKa,
CBA3aHHBIX C MPAMOXOXKIACHUCM

bubmmoreka [{OK
43 JIBHKyIIME CHIIBI aHTPOIIOTEHE3a
https://m.edsoo.ru/863cca6b0
CooTHolIeHre OMOJIOTHYECKUX 1
bubmmoreka [IOK
44 COLIMANIBHBIX (PaKTOPOB B
https://m.edsoo.ru/863cca60
AHTPOIIOTEHE3E
45 OCHOBHBIE CTaJNHU aHTPOIIOreHE3a bubmiorexa HOK
a p https://m.edsoo.ru/863ccab0
bu6moreka [IOK
46 IlameoreneTrka U majgeoreHOMHKA
https://m.edsoo.ru/863cca6b0
bu6moreka [IOK
47 DBOJIOLHS COBPEMEHHOTO YEJIOBEKA
https://m.edsoo.ru/863ccab0
Yenoseueckue pacel. [Ipaktuyeckas
bu6mmoreka [IOK
48 pabota «3ydeHne 3KOJIOTHISCKUX 0.5
. https://m.edsoo.ru/863cca60
aJarrTai dejaoBeKay
MexIUCIUIITTMHAPHBIE METOIbI bubnuoreka [JOK
49
AHTPOIOJIOTUU https://m.edsoo.ru/863cca60
50 3aposkAeHIEe U pa3BUTHE DKOJIOTHH bubmorexa LHOK
PO p https://m.edsoo.ru/863ccab0
Mertonpl skosorun. JlabopaTopHas
51 abota «M3yueHue MeETOI0B 0.5 bubmorexa LOK
p yi A . ) https://m.edsoo0.ru/863cca60
SKOJIOTHYECKUX HUCCIIENOBAHUIY
50 3HaYeHHEe PKOJOTUUYECKUX 3HAHUH ISt bubmuoreka [JOK
yeJIOBEKa https://m.edsoo.ru/863cca60
b K
53 Okonornyeckue pakTopsl nomiorexa LO

https://m.edsoo.ru/863cca60




AbuoTtnueckue paxkropsl. CBeT Kak
9KOJIOTUYECKUH (haKTop.

bubnuorexa [JOK
54 JlaboparopHas paboTa «BbIsBICHHE 0.5 nommoreka L
. https://m.edsoo.ru/863cca6b0
MPHUCIIOCOOICHUI OPTaHU3MOB K
BIIUSTHUIO CBETa»
AbGunotnyeckue GaKkTopsl.
TemnepaTypa Kak 3KOJOTHYECKUI
55 (dakrtop. JlabopaTtopHas pabora 0.5 bubnuoreka [JOK
«BolsiBIEHNE TipUCTIOCOOIEHNH ' https://m.edsoo.ru/863ccab0
OpPraHU3MOB K BIUSHHUIO
TEMITePaTypPhI»
Abuotuueckue dakropsl. BraxHocTh
KaK PKOJOTUYECKUHA PaKTop.
bu6moreka [IOK
56 JlaGopaTtopHnas pabota 0.5
https://m.edsoo.ru/863cca60
«AHaToMH4eCcKHe 0COOEHHOCTH
pacTeHMii U3 pa3HbIX MECT OOUTAHU»
bubnuoreka [JOK
57 Cpenpl 0OuTaHUs OPraHU3MOB nommoreka L
https://m.edsoo.ru/863cca60
bub OK
58 buonoruueckue puT™Mbl nommoreka L
https://m.edsoo.ru/863cca60
bub e OK
59 Kuznennsle GopMbI OpraHU3MOB nommoreka L
https://m.edsoo.ru/863cca60
bubnuoreka [JOK
60 buotnueckue dhakTopsl
¢ p https://m.edsoo.ru/863cca60
3HaueHne OMOTHUECKUX
61 B3aMMOJICUCTBUI IS CYILIECTBOBAHUS Bubmmorexa LIOK
A A ym https://m.edsoo0.ru/863cca60
OpPraHU3MOB B cpefie 00UTaHus
2 DKOJIOTUYECKUE XapaKTEPUCTUKH bubnunoreka [JOK

nonyJianuun

https://m.edsoo.ru/863cca60




OcHOBHBIC TTIOKa3aTEIIN MOImyJIsAuun:

bubmuoreka [JOK

63 YUCJICHHOCTb, IJIOTHOCTb, BO3pACTHAs
https://m.edsoo.ru/863cca60
Y TI0JIOBasi CTPYKTypa
OcHOBHBIE TIOKA3aTEIU MOMYJISIIAN:

64 0’KJIa€MOCTb, IIPUPOCT, TEMII POCTA Bubnrotexa LIOK
PO > TPHPOCT pocta, https://m.eds00.ru/863cca60
CMEPTHOCTh, MUTPAIlUU

65 DKoJIoTHYecKasi CTPYKTypa bubnuoreka [JOK
MIOLYJISIIIANA https://m.edsoo.ru/863ccab0

66 JInHaMuKa NOMyJSIuu U e€ bubnnorexa [JOK
perynsauus https://m.edsoo.ru/863cca60

67 Kpussle pocTa uncineHHOCTH bubnuoreka [JOK
nonyssinuy. KpuBble BBDKHBaHUS https://m.edsoo.ru/863cca60
OKoJIornYecKast HUIlla BUIA.

68 JlaGopaTtopHnas pabota 0.5 bubnuoreka [IOK
«IIpucrocoOyeHus CeMsiH PaCTCHUM K ' https://m.edsoo.ru/863cca60
pacceneHuo»

. bu6mmoreka [IOK
69 Bup xak cucrema nonyssiui
https://m.edsoo.ru/863cca60

70 3aKOHOMEPHOCTH TOBEJCHUS U bubnuoreka [JOK
MUTPALUI 5)KUBOTHBIX https://m.edsoo.ru/863cca60

71 Coo0r11ecTBO OpraHu3MoB — bubnunoreka [JOK
OHOLIEHO3 https://m.edsoo0.ru/863cca60

bubnuoreka [JOK

72 DKOoCHCTEMA KaK OTKpbITasi CUCTEMA

https://m.edsoo0.ru/863cca60

73 KpyroBopoT BemecTB 1 MOTOK bubnuoreka [IOK
DHEPI'UU B DKOCUCTEME https://m.edsoo.ru/863cca60

bub OK

74 OcCHOBHbIE IOKA3aTENN IKOCHUCTEMBI nomorexa 1

https://m.edsoo.ru/863cca60




bubmuoreka [JOK

75 DKOJIOTUYECKHE THPaMUIbI
https://m.edsoo.ru/863cca60
bubnuorexa [JOK
76 N3menenust cooOIIecTB — CYKIIECCHH nomoreka L
https://m.edsoo.ru/863cca60
[IpupoaHbIE S5KOCUCTEMBI.
bubmmoreka [{OK
77 DKOCHCTEMBI 03€p U PEK.
. https://m.edso0o0.ru/863cca6b0
DKocHcTEMBI MOPEN U OKEaHOB
[IpupoHbIE S5KOCUCTEMBI.
. bubnuoreka [JOK
78 DKOCHUCTEMBI TYHJIP, JIECOB, CTETICH,
https://m.edsoo.ru/863cca60
MYCTHIHb
b K
79 AHTPOTIOT€HHBIE IKOCUCTEMBI nommorexa O
https://m.edsoo.ru/863cca60
Ypboskocucremsl. [IpakTuyeckas
bu6moreka [IOK
80 pabota «/3y4yeHue u onrcaHue 0.5
https://m.edsoo.ru/863cca60
ypOOIKOCHUCTEMBI
3akoHOMEPHOCTH (POPMUPOBAHUS
81 OCHOBHBIX B3aMOJCUCTBUHI
OpPraHU3MOB B KOCHUCTEMAX
MexaHu3MEbI BO3AEHCTBUSA
3arpsi3HEHUI pa3HbIX TUIIOB HA
bu6mmoreka [JOK
82 cyOopraHM3MeHHOM, OPraHU3MEHHOM,
https://m.edsoo0.ru/863cca60
MOMYJISITHOHHOM U SKOCUCTEMHOM
YPOBHSX
23 buocdepa — obmieruranerapHas bubnunoreka [JOK
00oI104Ka 3emMitn https://m.edsoo.ru/863cca60
24 VYuenue B. U. Bepnaackoro o bubnunoreka [JOK
6uocdepe https://m.edsoo.ru/863cca60
85 3aKOHOMEPHOCTHU CYLIECTBOBAHUS bubnunoreka [JOK




ouochepsl https://m.edsoo.ru/863cca60
26 KpyroBopoTs! BemiecTs u bubmuoreka [IOK
OMOTCOXMMHUYCCKHUE [TUKITBI https://m.edsoo.ru/863cca60
87 3oHanpHOCTH OMochepsl. OCHOBHBIE bubnmoreka [JOK
OMOMBI CyIIN https://m.edsoo.ru/863ccab0
88 YcrotunBocTh OMOChHEpHI bubmorexa HOK
https://m.edsoo.ru/863cca60
29 DKOJIOTUYECKHE KPU3HUCHI U UX bubnuorexa [JOK
TIPUYNHBI https://m.edsoo.ru/863ccab0
bu6moreka [IOK
0 B i 0
? O3CHCTBHE HesloBeka Ka GHOChepy https://m.edsoo.ru/863cca60
01 AHTpOTIOT€HHOE BO3/ICHCTBUE HA bu6moreka [IOK
PacTUTENBHBIN U )KUBOTHBIN MUD https://m.edsoo.ru/863cca60
92 OxpaHa npuposl bubmorera [IOK
https://m.edsoo.ru/863cca60
93 OCHOBHBIE TPUHLIUIIBI YCTOMYUBOTO bubnuoreka [IOK
Pa3BUTHS YEIIOBEUYECTBA U IPUPOIbI https://m.edsoo.ru/863cca60
PaunonaneHO€ IpUPOAONIOIB30BAHNE
bu6mmoreka [JOK
94 Y COXpaHeHue OUOJIOrMYeCcKOro
https://m.edsoo.ru/863cca60
pa3zHooOpa3us 3emiu
95 O060061eHue mo Teme bubnnoreka [JOK
«MuKpO3BOIIOLUSA U €€ PE3YJIbTATHD) https://m.edsoo.ru/863cca60
96 O06o001meHue mo Teme bubnuoreka [JOK
«Makpo3BOJIIOLIUS U €€ PEe3yJIbTAThI) https://m.edsoo.ru/863cca60
O06o0611eHe 10 TeMe
bu6mmoreka [JOK
97 «IIpoucxoxieHne U pa3BUTHE KU3ZHU
https://m.edsoo.ru/863cca60
Ha 3emie»
98 O06o01meHue mo Teme bubmuoreka [JOK




«IIpoucxoxeHue yenoBeKa —

https://m.edsoo.ru/863cca60

AHTPOTIOTEHE3)
O06o06mIeHne 1Mo TeMe «IKOJIOTHS —
bubmmorexa [{OK
99 HayKa O B3aMMOOTHOIIEHUSX 1
https://m.edsoo.ru/863cca60
OpPTaHU3MOB»
100 O6o6menue o reme «OpraHnu3mMsl U | bubnuoreka [JOK
cpena oOuTaHUs https://m.edsoo.ru/863cca60
101 O6001meHue mo Teme « IKOJIOTHUs | bubnuoreka [JOK
BUJIOB U MOIYJISLIAI https://m.edsoo.ru/863ccab0
102 O6006menue mo Teme «brocdepa — 1 bubmuotexa [JOK
ro0anbpHast SKOCUCTEMa https://m.edsoo.ru/863cca60
OBIIEE KOJIJMYECTBO YACOB I1O0 102 75

[TPOI'PAMME







MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHO NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

ChopmMupoBaHHOCT 3HAHUW O MECTE W POJU OWOJIOTHH B CUCTEME
€CTECTBEHHBIX HayK, B dbopmMHupoBaHUM COBpPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, B IO3HAHUH 3aKOHOB MIPUPOJIBI U
peIIeHUH KU3HEHHO BAXKHBIX COIMATBLHO-ITHUYECKUX, SKOHOMUYECKHUX,
9KOJIOTMYECKUX MPOOJIEM YEJIOBEYECTBA, a TAKKE B PEIIEHUH BOIIPOCOB
palMoHAIBHOTO PUPOAOTIOIH30BaAHUS, B (POPMUPOBAHUH IIEHHOCTHOTO
OTHOIIIEHUS K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUUCKUX U

3apyOCKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Brnanenune cucremMol 3HaHMI 00 OCHOBHBIX METOJAaX HAyYHOTO
MTO3HAHUS, WCIOJIE3YEMBIX B OHMOJIOTMYECKHX HWCCIICOBAHUSIX JKHUBBIX
00BEKTOB W DJKOCHCTeM (ONHCaHWe, HW3MEPEHHE, TMPOBEICHUE
HaONIOZCHUIT); CIOCOOaMH BBISIBICHHUS M OIICHKH aHTPOIIOTEHHBIX
U3MEHEHUI B MPUPO/IE.

YMeHHe BBIABUTATh THIOTE3bI, MPOBEPATh MX SKCICPUMEHTATBHBIMU
cpenctBamu, GOPMYITHpPYS I1Iedb HCCICIOBAaHUSA, aHaJU3HPOBATH
MOJTYYCHHBIC PE3YNIbTaThl U JIETaTh BBIBOIBI.

BrisiBeHHME 3aBHCHMOCTH MEXKIY HCCICAYEMBbIMH BEIMYMHAMM,
00BSCHCHHUE TIOJIYYCHHBIX PE3YJIbTaTOB U (POPMYJTUPOBAHHE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYUHBIX HOHHTHﬁ, Teopnﬁ M 3aKOHOB

YMeHHne BialeTh CHCTEMOW OHOJIOTMYECKHMX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArafoIIMe OWOJIOTMYECKUE TEPMHHBI M TIOHSTHS
(>ku3Hb, KIIETKA, TKaHb, OpPraH, OPraHu3M, BHJI, TOMYJSAIHS, SKOCHCTEMA,
OuorieHo3, O6uocdepa; MeTaboOIM3M, TOMEOCTa3, KIETOYHBI WMMYHHUTET,
OuvocuHTe3 Oeika, OWOIOIMMEPBI, JUCKPETHOCTh, CAMOPETYJISLIHS,
CaMOBOCIIPOU3BE/ICHUE, HACJIE/ICTBEHHOCTb, W3MEHYNBOCTB,
SHEPro3aBHUCUMOCTb, POCT U Pa3BUTHUE);

Ouonoruueckue Teopuu: KkieroyHas Teopuss T. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOIO MMMyHHTera II.
Opnux, N.1. MedyHnkoBa, XpoOMOCOMHasi T€OpUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsieBoro cxojacrsa K. bapa, sBosonnonHas

TCOpHUA . I[apBI/IHa, CHUHTCTHYCCKAd TCEOpUA SBOJIIOLIUH, TCOPHUIL




antponoreHeza Y. Jlapsuna; Teopus Ouoreonenoza B.H. Cykauépa;
yuenne H.W. BaBunoBa o meHTpax MHOrooOpasus ¥ MPOUCXOXKIACHUS
KyIbTypHbIX pacreHud, yueHue A.H. CesepuoBa o0 nyrsix u
HaIpaBJeHUsX 3BoJiroIH, yaenue B.U. Bepuanckoro — o 6uocdepe);
3aKOHBI (€IMHOOOPa3Us IMOTOMKOB TIEPBOTO MOKOJICHUS, PACIICIUICHUS
IPU3HAKOB, HE3aBUCUMOIrO HacjenoBaHus mpusHakoB [. Mennens;
CLETUIEHHOTO HACJENI0BaHUs IMPU3HAKOB U HApPYyLUIEHUS CIEIJICHUs
resoB T. Moprana; roMOJOrMYeCKHX pSAOB B HACIEACTBEHHOU
n3MeHunBoct H.M. BaBwiioBa; reHermueckoro pasHoBecHus JIx.
Xapnu u B. Baiinbepra; 3aponsimeBoro cxojactsa K. boapa;
ouorenernueckuii 3akoH 2. ['exkens, @. Mromiepa);

MPUHIUIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBuwia (MuHMMyMa FO. JIubuxa, sK010rM4eckol mUpaMubl YHcen,
OMOMacChl U SHEPTHH);

runote3sl (koanepBarHoit AWM. Omapuna, mepBuuHOrOo OyiboHa J[k.

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

Ymenune peiiaTb IOUWCKOBBIC Ouojoruyeckue 3aaa4u; BbIABIATH
IPUYNHHO-CJICACTBCHHBIC CBs3U MCKIY HCCIICAYyEMBIMU
OHOJIOTMYECKUMU 06’BeKTaMI/I, mpouoeccaMm W ABJIICHUAMU, OCIIATH
BBIBOJIbI X ITPOTHO3bI HA OCHOBAHUH ITIOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATh TI'CHOTUIIMYECKHUE CXEMbI CKPCIIMBAHHWA IS pPasHBIX THUIIOB
HacJICJOBaHUA IIPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXCMBI IICPCHOCA

BCHICCTB U DHEPI'HU B OKOCUCTEMAX (uerm IIMTaHUs, ITUIICBHIC CeTI/I)

YMeHHe  yCTaHaBIMBATh B3aMMOCBSI3M  MEXIYy CTPOCHHEM U
(GYHKIUSMU: OpPraHOMIOB, KJIETOK pa3HBIX TKaHEW, opraHaMu |
CHCTEMaMH OpPraHOB y pACTCHUH, JKUBOTHBIX M YEJIOBEKa; MEXIY
JTaraMu OOMEHa BEIIECTB; ATAllaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX
IIUKJIOB OPTaHU3MOB; dTallaMi AIMOPHOHAILHOTO Pa3BUTHS; TEHOTUIIOM
u  (denorurnoM, QeHoTunmoM U pakTopaMH CpeIbl OOMTaHUS;
nporeccaMy  ABOJIIOIMH; JBWKYIIMMH CHJIAMH  aHTPOIIOTEHE3a,
KOMIIOHCHTaMHU PA3JIMYHBIX 3KOCUCTEM U TPUCHOCOOJICHUSMHU K HUM

OpraHnu3MOB

YMeHue BbIIENATh CYIECTBEHHbIEC TPU3HAKU:

CTPOEHHMS BUPYCOB, KJIIETOK MPOKAPUOT U FYKAPUOT; OJTHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPTraHW3MOB, BUJOB, OMOTEOIICHO30B, PKOCHCTEM U
ouochepsl; CTPOCHHMS OPraHoB W CHUCTEM OPraHOB pacTeHHI,
YKUBOTHBIX, YEJIOBEKA; MPOIECCOB JKU3HEACITEIbHOCTH, TPOTEKAOIINX

B OpraHu3smax paCTCHHﬁ, JKHBOTHBIX M 4YCJIOBCKA, OMOJIOTHYECKUX




mporeccoB: oOMeHa BemecTB  (MeTabonusMm), HHpoOpMamMM U
MpeBpaIleHus] YHEPTrUH, OpOKEHHUs, aBTOTPOPHOTO U TeTepOTPOPHOTrO
TUINOB THUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeroreHesa, AMOpHOTEHE3a, IOCTAIMOPHOHAIBLHOTO  Pa3BUTHA,
Pa3MHOXKEHHSI, HHUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
B3aWMOJICHCTBUSI TE€HOB, TIETEpPO3HCa; JEHUCTBUM HMCKYCCTBEHHOIO
oTOopa, CTAOWIM3HPYIOMIErO, JBIXKYIIETO W  Pa3pbIBAIOIICTO
€CTeCTBEHHOTO OTOOpa; aJJIONAaTPUYECKOTO H  CHMIATPHYECKOTO
BHUJI000pa30BaHusl; BIUSHUS ABMKYIIMX CHJI SBOJIIOLMU Ha TeHO(MOH]T
MOTYJISIIUH; TIPUCIIOCOOJIEHHOCTH OPTaHMU3MOB K cpefe OOHWTaHus,
YepeoBaHMs HAINPaBICHUH OSBOJIIOLWH; KPYrOBOpPOTa BEIIECTB U

IIOTOKA SHEPIur B SKOCHUCTEMAX

ChopmMupoBaHHOCTh YMEHHMSI BBIAEIATh CYIIECTBEHHbIE IPU3HAKU
BUPYCOB, KIIETOK IIPOKAPUOT M DYKApUOT, OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OHOTEOIICHO30B U IKOCHCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHa BEIIECTB U MPEBPALICHUS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOTO M DHEPreTHYEeCKOTO OOMEHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJOTBOPEHUS, pPAa3BUTHA U
Pa3MHOXEHHSI, HHIUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
OOpBOBI 32 CyIIeCTBOBAHUE, ECTECTBEHHOTO 0TOOPa, BUA000pa30BaHus,
MPHUCIIOCOOJICHHOCTH OPTraHU3MOB K cpele OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 3KOCUCTEM, aHTPOTIOTCHHBIX U3MEHEHHH B SKOCHCTEMAax
CBOCH MECTHOCTH, KPYrOBOPOTa BEIECTB M MPEBPAIICHUS SHEPTUHU B

ouocdepe

VYmenune HCIIOJIB30BATb COOTBCTCTBYIOIIIUE APT'YMCHTHI,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHHOJIOTUKO W CHUMBOJIMKY JUJIA OO0Ka3aTC/IbCTBA
poACTBa OPraHU3MOB PA3HBIX CHUCTEMATUYCCKHUX I'PYIII, B3aNMMOCBA3U
OpraHusMoB H CpCabl O6I/IT8.HI/15I; CAMHCTBA YCJIIOBCUCCKUX pacC,
HCO6XOI[I/IMOCTI/I 3A0PpOBOIO 06pa3a JKU3HH, COXPAHCHUA pa3Hoo6pa3I/m
BUJOB MU DJDKOCHUCTEM KaK YCJIOBUs COCYHICCTBOBAHHA NTPHUPOABI U

YCJIIOBCUYCCTBA

YmMmenue KPpUTHYCECKHU OLICHUBATH I/IH(l)OpMaI_II/IIO OMOJIOTHYECKOTO
COJACPpKaHUA, UHTCPIPECTHUPOBATH ITUUYCCKUC ACIICKTBI COBPCEMCHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUIINHC, 6I/IOTeXHOJ'IOrI/II/I;
paccMaTpruBaThb ri00abHBIE 9KOJOTUYCCKHUC HpO6HeMBI
COBPEMCHHOCTH, (l)OpMI/IpOBaTB IO OTHOIICHHWIO K HHUM CO6CTBeHHy10

ITO3HIIHUIO




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, ITPOBEPAEMbBIX HA EI'D
1O BUOJIOT'UHA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Bbuomorusa xak HayKa. JKuBnle cucTEMBI 1 X HU3YUYCHHUC

1.1

CoBpemeHHasi OHWOJOTHST — KOMIUICKCHAsT Hayka. bHOJOrHMYeckne HAyKd W
u3ydaemble UMHU TpoOsiembl. DyHIaMEHTaNIbHBIC, MPUKIAIHBIE U TOUCKOBBIC
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHUH.

3HadyeHne OWONOTUH B (HOPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
kaptunbl mupa. [Ipodeccun, cBsizanHble ¢ OuoJsiorneil. 3Ha4eHHEe OMOJIOTHH B
MPAKTUYECKOW JCSITEIIbHOCTA YeNOBEKAa: MEIUIIMHE, CEJIbCKOM XO3SICTBE,

MIPOMBIIIJIEHHOCTH, OXPaHE IPUPOIbI

1.2

Kusble cuctembl Kak npeaMmer uzydeHus: Ouosiornu. CBOMCTBA KUBBIX CHUCTEM:
€MHCTBO XHMHUYECKOTO COCTaBa, MUCKPETHOCTh W IE€JIOCTHOCTH, CIOKHOCTH H
YIOPSI0YCHHOCTh CTPYKTYBHI, OTKPBITOCT, caMOOpraHu3anus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUYUBOCTh, POCT M Pa3BUTHE.

YpoBHM OpraHu3anuu >KUBBIX CUCTEM: MOJIEKYJSIPHBIN, KJIETOYHBINA, TKaHEBbIN,
OPraHu3MEHHbBIH, MOMYJISIIUOHHO-BUOBOM, 3KOCUCTEMHBIN
(6buoreonieHoTHUeCKHil), OuocdepHsbIid. [Iporiecchl, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHbIE TpPHU3HAKH >KMBOTrO. JKu3HB Kak ¢opMma CylecTBOBaHUS

MaTepuu

1.3

Metonsl Ouosormyeckoit Hayku. Habmionenwe, wusMepeHue, SKCIEPUMEHT,
cucremarusanus, MeraaHanus. [loHsTue o 3aBUCUMONW M  HE3aBUCUMOU
nepemenHoil. [InanupoBanue sxcnepuMenta. [loctaHoBka U MpoBepka TUIIOTES.
HyneBas runore3a. Ilonsitue BBIOOpKM u €€ 1ocTOBEpHOCTH. Pazbpoc B
Ouonornuyeckux AaHHbIX. OLEHKa JOCTOBEPHOCTH IMOJYYEHHBIX pPE3YJIbTaTOB.
[IpuunHBI HCKaXKEHUs PE3yNIbTAaTOB AIKCHepuMeHTa. [IoHSATHE CTaTUCTHUYECKOTO

TCCTa

Knerka kak Ononoruyeckas cucrema

2.1

Knerka — cTpyKTypHO-(pyHKIMOHAJIbHAS €IMHMIA XUBOro. VMcTopus OTKpBITUS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
HlIneiineH, P. BupxoB). OCHOBHBIE NOJ0KEHUSI COBPEMEHHON KJIETOYHOW TEOPHH.
MeToap! MOJEKYIISIPHON M KJIETOYHOH OMOJIOTMH: MUKPOCKOIIHS, XpoMaTorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, middepeHnnanbHoe

I_ICHTpI/I(I)yrI/IpOBaHI/Ie, KYJIbTUBHUPOBAHHUC KIICTOK

2.2

XUMUYECKUHN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaMHUKpPO3JIEMEHTHL. Bona u

eé POJIb KaK paCTBOPUTCIIA, pCarcHTa, y4aCTUC B CTPYKTYPUPOBAHUU KIICTKH,




TETUIOPEryasui. MuHepalbHbIe BEIIECTBA KIETKH, UX OHOJOTHYecKas poJib.
PoJib KaTHOHOB ¥ AHMOHOB B KJIETKE.

buonornyeckue momuMmepbl. benku. AMUHOKHCIOTHBIM COCTaB  OEJIKOB.
CtpykTypsl OenkoBoil Mosekynbl. [lepBuuHast cTpykTypa Oenka, TENTHAHAsS
CBA3b. BTOopuuHasg, TperuyHas, 4YeTBEpTUYHas CTPYKTypbl. JleHaTypauus.
CaoiictBa 6enkoB. Knaccudukarus 6enkoB. buonorndeckue QyHKIH OSIKOB.
VYrneBoasl. MoHocaxapupl, Aucaxapuibl, OJUTOCaXapuibl U IOJIMCAXAPUIBI.
O6mwmit miaH cTpoeHus U  (PU3HKO-XUMHYECKHE CBOWMCTBA  YTJIEBOJIOB.
buonoruueckue QpyHKIIUN yIriieBOJIOB.

Jlunuael. T'uapodunbHo-ruapodoOHbie cBoiicTBa. Kiaccudukauus nunuaos.
Tpurmuuepuasl, dochonmunuabl, BOCKH, CTepouibl. buomornueckue QyHKIHH
munuaoB. OOIMe CBOKWCTBA OMOJIOTUYECKUX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTD
K CaM03aMbIKaHUIO, TIOJYIPOHULIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHume HyKIEHMHOBBIX KHUCIOT.
Hyxneotuast. [Mpunmun xkomrmmementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoiinas cnupanb. Mectonaxoxaenue u ouonorndeckue ¢pynkmuu JJHK.
Bunst PHK. ®ynkuuu PHK B knetke.

Crpoenne ™onekyiasl AT®. Makpospruueckue cBsi3u B MolJiekyne ATO.
buonornueckne ¢pynkiuun AT®. BoccTaHOBIECHHBIC IEPEHOCYHKH, UX (QYHKITUU B
kinetke. CekBenupoBanue JHK.

CtpykTypHass Ouoyiorusi: OHMOXUMHUYECKHEe U OuoHU3MYecCKHue WCCIeTOBaHMS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYphl OMOMOJIEKYJT

2.3

Tunel  KiIeTok: dJykKapuoTHdecKas M  mpokapuotuyeckas. CTpyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

Crpoenne mpokapuoTHYECKOW KiIeTKH. KieTouHass cTeHka OakTepwil M apXeu.
Oco0OeHHOCTH CTpPOEHHUS TeTepoTpoPHON U aBTOTPOGHONU MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJjib MPOKapUOT B OUOIIEHO3AX.

Crpoenue u (GyHKIMOHUPOBAHUE SyKapUOTHYECKOW kieTku. [lmasmarmyeckas
MeMOpaHa (Tuazmanemma). CTpykTypa mazMaTudeckoid MeMmOpanbl. TpaHcnopT
BEIIECTB uepe3 IUIa3MaTUYeCKyld MeMmOpaHy: macCUBHBIM  (quddysus,
obneruénnas auddysus), akTUBHbIA (MEPBUYHBIA W BTOPUYHBIM AKTHBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. Pabora HaTpuii-KanneBoro
Hacoca. DHJOIMTO3: MHHOIUTO3, (aronuto3. Dk3ouuTo3. KineTouyHas cTeHKa.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pACTeHH, rpuOOB.

Huromnasma. Ilutozomp. IuTockener. JIBuwkeHue nMTOILUIa3Mbl. OpraHOUIBI
kineTku. OmHoMeMOpaHHBIE OPraHOWIbBl KIETKU: JHJIOIUIa3MAaTUYECKas CeTh
(BIIC), anmapat ['onbmkH, TU30COMBI, UX CTpOeHHE M (QYHKIUU. B3anmMocBs3b
OJIHOMEMOpAHHBIX OpPraHOUIOB KJIeTKH. CTpOeHHE TPaHyISIPHOTO PETUKYIyMa.

Cunre3 pactBopuMbix OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [mamkuii




(arpanymsipHBINA) SHAOIUIA3MATHYECKUH peTHKyiayM. CekpeTopHas (QyHKUIUSA
annapara [onpmku. TpaHcnopT BewiecTB B KIETKE. Bakyonu pacTUTEIbHBIX
kietok. Knerounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOM/bI KJIETKU: MUTOXOHIPUHU, IITACTUIBL.

Crpoennie u (QyHKIMM MHUTOXOHIAPUN W TulacTH. llepBUYHBIC, BTOPUYHBIC U
CIIO)KHBIE  TUIACTHABI  (POTOCHHTE3UPYIOUIUX  JIYKapuoT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUMH.

HememOpannbie opranouzpl kiaerku CrpoeHue U (QYHKUUMM HeMeMOpaHHBIX
OpraHoMJIOB KJIEeTKH. Pubocombl. MukpodunameHTsl. MBpllleUHbIE KIETKH.
MuxkpotpyOouku. Krerounslii nenrp. CrpoeHHe U JBWKEHHUE JKIYTHKOB U
pecaruek. MukpoTpy0oukH nuToIuiasmsl. LleHTpuoss.

SAnpo. ObGonouka smpa, XpOMaTHH, KapHOIUIa3Mma, SIAPBIIIKH, UX CTPOCHHE U
¢byHkuun. SnepHbiii 6enkoBblil MaTpukc. IIpocTpaHCTBEHHOE pacHOJIOKEHUE
XpoMOCOM B UHTep(hazHOM sifpe. beiaku XxpoMaTrnHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3YKapuoT

(pacTuTeNbHOM, KUBOTHOM, TPHOHOIT)
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AcCUMMITALIAS U JUCCUMHJISIIIUSL — JBE CTOPOHBI MeTabosm3ma. Turbl oOMeHa
BEIIECTB: aBTOTPOGHBIM U TeTepoTpOo(dHBIA. YUacTue Kucaopoja B OOMEHHBIX
mporeccax. JHepreTuueckoe obOecrnedueHne KieTku: mnpepamenne ATD B
oO0MeHHBIX Tmporieccax. DepMEHTAaTHBHBIM XapaKTep peakiuil KJIETOYHOTO
Metabonu3Ma. DepMeHTBI, WX CTPOCHHE, CBOWCTBA M MEXaHU3M JCHCTBUSI.
KodepmenTsl. Otnnunst pepMEHTOB OT HEOPraHMUECKHX KaTaau3aTopoB. bemku-
aKTUBATOPbl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (epMEHTATHBHBIX
peakiuii OT pa3IuyHbIX (PaKTOPOB.

[lepBuuHbIl CUHTE3 OpraHMYECKHX BellecTB B KieTke. PotocuHTe3. Pomb
xJioporiactoB B mponecce ¢dorocuHTe3a. C(CBeroBas U TemMHOBas  (a3bl.
[IponyktuBHOCTH (oTOCHHTE3a. BiusiHME pa3nuuHbIX (PAKTOPOB HA CKOPOCTh
(doTocunTe3a. 3HayeHune (HOTOCUHTESA.

XeMmocuHre3. PazHooOpasue opraHn3MOB-XeMOCHUHTETUKOB: HUTPUPHUIHPYIOIINE
OakTepuu, >kene300aKTepuu, cepoOAKTepuu, BOJAOPOIHbIC OakTepuu. 3HAUCHUE
XEMOCHHTE3A.

AnHaspoOHble opraHusMbl. Buasl Oposkenus. IIpoaykTel OpoxeHUS U HX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHKpPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTHH U BO30YIUTENU O0JIe3HEN.

AdpoOHBIE OpraHu3Mbl. DTambl 3HepreTudeckoro obmMena. [loAroToBUTENHHBIN
stamn. [ uKoan3 — OECKUCIOPOTHOE PACIIEIIEHHUE TIIFOKO3bI.

buonornueckoe OkuUCIEHHE, WIM KIETOYHOE JbixaHue. Pojib MUTOXOHApPUN B
npoiieccax OMOJIOTUYECKOTO OKHUCIIEHUS. Huknuueckue peaKLuu.

OxucnurensHoe (ochopunrpopanue. [Ipeumymiectsa a’poOHOro myTH oOMeHa




BEIIECTB Nepes aHa3POOHBIM. DPHEKTHBHOCTH SHEPTETUIECKOTO 0OMEHa

2.5

Peakuuu MarpuuHoro cuHtesa. lIpuHIMI KOMIIJIEMEHTAPHOCTH B PEAKLMIX
MaTpPUYHOTO CHHTEe3a. Peanu3arus HacneACTBeHHON nHpopmarun. [ eHeTnuecKkuit
KOoJ, ero cpoucrtBa. Tpanckpunuus — marpuusblii cuHTe3 PHK. IlpnHnmmnsr
TPAHCKPUIILUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJIIEbHOCTb, aCUMMETPUYHOCTb.
Tpancnsamus u e€ srambl. Yyactue tpancnoptHeix PHK B OGmocunTtese Oernka.
YcnoBust OmocuHTe3a Oenka. KomupoBanwe amuHOKHCIOT. Pois pubocom B
OnocuHTe3e OenKa.

Opranuzanys reHomMa y IpoKapuoT U 3yKapuoT. Peryisius akTuBHOCTH T'€HOB Y
npokapuoT. ['unore3a omepona (. XKaxob, XK. Mano). Perymsauust oOMeHHBIX
nporeccoB B kieTke. Kilerounslii romeocras.

Bupycbl — HeksetouHble (opMbl KM3HM M OOnMuratHele napasuthl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpUO(aros.

Bupycusie 3a0oneBanus denoBeka, *)UBOTHBIX, pacteHuid. CIIN/, COVID-19,

COMaJIbHbIC U MCAUITNUHCKUEC HpO6J’I€MBI

2.6

Knerounwrit mwkn, ero mepuoabl u  perymsimus. Watepdaza wu  MuTOS3.
Oco0OeHHOCTH TPOIECCOB, MPOTEKAIUX B UHTepdaze. [loaroToBka KiIeTKu K
nenennto.  [IpecunTeTnyecknii  (MOCTMHUTOTHYECKHI), CHHTCTHYECKUH U
MMOCTCUHTETUYECKUN (MTPEMUTOTHUECKHH ) TIEpUO bl HHTEP(A3HI.

Marpuunbiii  cunte3 JHK — pernmkamus. Ilpunumnsr penmukanuu  JIHK:
KOMILJIEMEHTAPHOCTh, IMOJYKOHCEPBATUBHBIM CHHTE3, aHTUIAPaLIEIbHOCTb.
Mexanusm perukanuu JJHK. Xpomocomel. Ctpoenne xpomocoM. Tenomepsl u
TeaoMepa3a. XPOMOCOMHBIM HaOOp KIETKM — KapuoTwi. J(UmjmowmHbli u
rariouHbl  Habopbl XpoMocoM. ['omonormynsie xpomocombl. IlonoBbie
XPOMOCOMBI.

Jlenenue knetku — MuTo3. CTaguu MHUTO3a U MPOUCXOMSIINE B HUX MPOLIECCHL
Tunel mMuto3a. Kapuokunes u nurokuHes. buonoruueckoe 3HaueHHe MHUTO3a.
Perymsmus mutoTryeckoro nukia kiuetku. [Iporpammupyemast kiierounas ruoens
— arforTo3.

(DYHKI_[I/IOHEUIBHEUI I'CHOMHKaA

OpFaHI/ISM Kak OMOJIOTHYeCcKast CHCTEMA

3.1

OOHOKJIETOYHEIE, KOJIOHHUAJIbHBIE, MHOTOKIJICTOYHBIE OPraHu3Mbl u
MHOTOTKAHEBBIE OPTAHU3MBI.

@opMBI  pa3MHOKEHHUS OPraHU3MOB: Oecrojioe (BKIIOYash BETeTaTUBHOE) U
noyioBoe. Buasl  0ecronoro  pa3sMHOXKEHHs: IOYKOBAHHWE, CHOPYIISIIHS,
(parMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxenue. IlonoBbie kieTku, win ramersl. Meio3. Ctaauu meno3sa.

[ToBenenue xpomocom B Meitoze. Kpoccunrosep. buonorudeckuii cmbicn mMeiiosa




U IIOJIOBOTIO Iporecca. Melo3 u ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpiieBoe passutue. l'ameroreHe3 y XUBOTHBIX. IloyoBBIE JKeie3bl.
OOpa3oBaHue W pa3BUTHE TMOJIOBBIX KieToK. CrepMaToreHe3 M OOTEHE3.
Crpoenue mnoJjoBBIX KiI€TOK. OIUIONOTBOPEHHUE U AMOPUOHAIBLHOE pa3BUTHE
KUBOTHBIX. CIOCOOBI OTIIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WnpmBupyanpHOe pa3BuTHE OpraHu3mMoB (oHToreHes). Craamm sMOpHOreHesa
KUBOTHBIX (Ha npumepe Jarymku). Jpodnenue. Tunbl npodaenust. OcobeHHoCcTH
NpoOJeHNsT MJIEKONUTAIOMIMX. 3apOJbIIIEBbIE JIMCTKU (TacTpyisuus). 3akiaaka
OpraHoB M TKAaHEW W3 3apOJbIIIEBbIX JHUCTKOB. B3anMHOE BIHMSHUE 4YacTed
pa3BHBAIOIIErocss 3apojpiimia (3MOpHOHANbHAS WMHAYKIWSA). 3akiajka IulaHa
CTPOEHHUSI >KMBOTHOTO KakK pe3yJbTaT HEpapXUUYEeCKUX B3aMMOACHUCTBUM T'€HOB.
Brnusnue Ha 5SMOpHOHANBHOE pa3BUTHE PA3IUYHBIX (DAKTOPOB OKpyKaromen
Cpe.pl.

Poct u pa3zBurtue xuBoTHbIX. [locTamMOpuoHanbHbIN nepuod. [Ipsmoe u Henpsmoe
pazButue. PasButne ¢ meramopdo3oM y OECIO3BOHOYHBIX M IMO3BOHOYHBIX
KUBOTHBIX. bHOJOrHYeckoe 3Haue€HUE NPSIMOTO U HENPSAMOTO Pa3BUTHS, HX
pacnpocTpaHeHue B mpupojae. Tumbl pocta XUBOTHBIX. DaKTOPHI peryiasuuu
pocTa JKMBOTHBIX M 4yenoBeka. CTaauud NOCTAIMOPHUOHAIBHOTO Pa3BUTHS Yy
KUBOTHBIX U 4enoBeka. [lepnoipl oHTOreHe3a YenoBeKa.

Pasmuoxkenne wu pasButHe pacteHuil. ['ametodur um cropodur. Meito3 B
KU3HEHHOM IMkie pacteHuil. OOpa3oBaHme cmop B Tpolecce Meko3sa.
l'ametrorenes y pacrenuid. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BOWHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3zoBaHue u

Pa3sBUTUC CCMCHHU. MexaHu3MBI perysnun OHTOICHE3a y paCTeHI/IfI N ) KUBOTHBIX

3.2

HCTOpI/IH CTaHOBJICHHUA MW  pPa3sBUTHA TCHCTHUKH KaK HayKH. OcHOBHBIC
reHeTHYECKHE IIOHATHS M CHUMBOJIBI. ['OoMOJIOTHMYHEIE XpOMOCOMEI, aJJICJIBHBIC
T'CHBI, AaJIbTCPHATUBHBIC IIPU3HAKHU, HOMHHaHTHBIﬁ n peHeCCI/IBHBIfI IIPpHU3HAK,
roMo3urora, Trerepo3urora, 4YdcCTad JIMHHA, I‘I/I6pI/I,Z[LI, I'CHOTHII, (bCHOTI/IH.
OCHOBHBIC MCTOJBbI I'CHCTHKU: FH6pI/I,Z[OHOFH‘leCKHﬁ, HHTOHOFHHCCKHﬁ,

MOJICKYJISIPHO -IeHEeTHYSCKHI
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Monorubpuanoe ckpemmuBanue. [lepBblii 3akoH MeHaens — 3aK0H eAMHO00pa3us
rubpusoB mepBoro mnokosieHus. I[IpaBuno nomMuHupoBaHus. Bropoit 3akoH
MeHngenss — 3akoH pacllelUieHHs Npu3HakoB. LluTtonormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelIMBaHus. [ noTe3a YuCTOThI TaMeT.

AHanusupyrolee ckpemuBaHue. [IpoMexyTouHbIl XapakTep HaciaeA0BaHUs.
Pacuiennenue npu3HakoB NpU HETIOJTHOM IOMUHUPOBAHHH.

JurubpunHoe ckpemuBanue. TpeTwilt 3akoH MeHIenss — 3aKOH HE3aBUCHMOTO

HacJICJOBaHUA IIPpU3HAKOB. I_[I/ITOJ'IOF NYCCKHEC OCHOBBI ,I[I/IFI/I6pI/I,Z[HOFO




CKpEILIMBaHMUS.
CueruieHHoe HacnenoBaHue npuszHakoB. PabGotet T. Moprana. CuerieHHOe
HACJIEIOBAaHUE TE€HOB, HAPYLICHHE CUEIUICHUS MEXAY TIeHaMH. XpOMOCOMHas
TE€OpHsI HACJIEICTBEHHOCTH.

I'enetnka nosia. XpoMOCOMHBIM MEXaHH3M OIPEACIICHHs IoJa. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHbII M reTeporaMeTHbiil noJi. ['eHeTnueckas
CTPYKTypa IOJIOBBIX XpOMOCOM. HacnenoBaHue MNpHU3HAKOB, CIEIUVIEHHBIX C
IIOJIOM.

I'enotun kak wenmoctHas cucrema. llnedoTponusi — MHOKECTBEHHOE NIEUCTBUE
reda. MHOXeCTBEHHBIN auienn3M. BzamMoaeicTBHe HeaIeIbHBIX T'€HOB.

KommnnemenrapHocts. Onucras. [lomumepus
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BsaumoneiicTBre reHoTuna u cpesl mpu popmMupoBaHuu ¢peHotumna. izMeHunBoCTb
npru3HaKoB. KauecTBEeHHbIE M KOJIMYECTBEHHbIE MpPHU3HAKU. Buapl M3MEHUMBOCTH:
HEHACJIeICTBEHHAs U HACJIEICTBEHHASI.

MomudukanmonHas ~ M3MEeH4YMBOCTh.  Pomb  cpempl B (opMHpOBaHHU
Mo upHKaMOHHONM n3MeHunBocTH. Hopma peakiinu npusHaka. BapranuoHHbIi psij
n BapuanuoHHas kpuBas (B. HWoranmncen). CpoiictBa MOAM(HUKALMOHHON
U3MEHYUBOCTH.

I'enoTunmueckas n3MeHUNBOCTh. CBOMCTBA FCHOTUIIMYECKON M3MEHUMBOCTH. Buib
TEHOTHINYECKON N3MEHUYMBOCTU: KOMOMHATHUBHAS, MyTaIl[IOHHASL.

KoMOnnaTtuBHAsT HW3MEHUMBOCTL. Melo3 U TOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POIb KOMOMHATUBHOW M3MEHUMBOCTU B CO3/1aHUU
TEHETUUYECKOr0 pa3HOOOpa3us B Ipeieiax 0JHOTrO BUJA.

MyrannoHHas U3MEHUYMBOCTb. Buibl MyTanuii: reHHbIe, XpOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE M HHAYLMPOBAHHBIC MYyTallMU. SlIEpHBIE M LUTOIUIA3MAaTHUYECKUE
Mmyrauui. CoMaTu4ecKue U MojoBble MyTauyd. 1 IpuunHbl BOSHUKHOBEHUS MyTaLMH.
MyrareHbl M HUX BIMSAHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOIO
nporecca. 3aKOH TOMOJIOTHYECKHX PSAJIOB B HacyeAcTBeHHOM n3MenunBoctu (H.M.

BaBI/IJ'IOB). BHGHI[epHaH HU3MCHYNBOCTHh U HACJICACTBCHHOCTD

3.5

Kapuotun uyenoBeka. MexayHapoaHas M[porpaMMa MCCIEJOBAaHUS T'€HOMA
yenoBeka. MeToAbl  HU3y4eHUsT T[EHETUKM YeJOBEKa: T'€HEaIOrMYecKui,
OJIM3HELIOBLIHT, LATOTEHETUUECKUH, MOMYJIALIUOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpeMeHHOE OIIpeEIICHUE T'€HOTHUIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C IOMOLIBIO
[1IP-anamu3a. HacnencrBennnsle  3a0ojeBaHMS  4YeloBeKa. [ eHHbIE U
XPOMOCOMHBIE 0o01e3HU YyeJI0oBeKa. bone3nu C HacJIeACTBEHHOM
MPEAPACIONIOKEHHOCThIO. 3HAUEHUE MEIUIIMHCKOW T'€HETUKU B MPEJAOTBPAILlEHUU

U JICYCHUH T'€HETHUECKHUX 3a001eBaHmi YenoBeKa. CTBOJIOBEIC KIETKH




3.6

JlomecTuKanus v ceieKIus. 3apoxkKIeHUE CeEeKIUU U jomecTukanuu. Yuenue H.U.
BaBuioBa 0 1meHTpax MPOUCXOXACHUS W MHOTO0Opa3wsi KYJbTYPHBIX PACTCHHIA.
Ponb cenexumu B co3qaHuM COPTOB pacCTeHUM M MOpoJ KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKHUX PSJOB B HACIEACTBEHHOM u3MeHumBoctu H.M.
Basuiiosa, ero 3HaueHue IS CENCKIIMOHHON pabOTHI.

Metoapl ceneKIMOHHOW paboThl. VICKYCCTBEHHBI OTOOpP: MAacCCOBBIM |
VH]IUBUyJIbHBII. Jrarmsl KOMOMHAIIMOHHON CCJICKIIMH. UcnreiTanue
IpOU3BOJUTENIEH MO MOTOMCTBY. OTOOp IO TE€HOTHUIy C IOMOUIBIO OLICHKHU
(eHoTHIa TOTOMCTBA U OTOOP 10 TEHOTHUITY ¢ roMolbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJIEKIIMOHHOM pa0oThl. Pannannonselit u
XUMUYECKUA MyTareHe3 KaK WCTOYHUK MYTalluid y KYyJbTYPHBIX (opMm
opranu3moB. Mcmonp30BaHWE€ TEHOMHOTO  PENAKTHPOBAaHUS M METOJOB
pexomOuHanTHEIX JIHK 1715 momydeHust HiCXoiHOTO MaTepuana Juis CEeleKIUu.
[Tomydenne monmmionoB. BHyTpuBHmoBas ruOpuau3anus. bBam3KopoACTBEHHOE
CKpelmBaHue, Wi WHOpuauHT. HeposcTBeHHOE CKpelvBaHWe, WM ayTOpHIWHT.
I'ereposuc u ero mpuumubl. Mcnons3oBaHue retepos3uca B cenekiuu. OtnanéHHas
rubpumzanus. [Ipeomonenne Oecruionmsi MEXBHIOBBIX THOPHIOB. JlocTrkeHus

CEJICKIIMY PACTeHU U AKUBOTHBIX

3.7

OOBEeKTHI, UCIIONB3YEMbIE B OMOTEXHOJIOTUH, — KJICTOUYHbIE U TKAHEBBIE KYJIbTYPHI,
MUKpPOOPTaHMU3MbI, HMX  XapakTepucTUKa. TpaaulMOHHAas  OWOTEXHOJOTHS:
xjieboneuyeHue,  MOJIyueHHE  KUCIOMOJIOYHBIX  MPOJYKTOB,  BHHOZEIHE.
Muxkpobuonoruueckuii cuHTe3. OOBEKTHI MHKPOOHOJOTHYECKUX TEXHOJIOTHH.
[IpousBoacTBo  Oenka, AaMHUHOKHCIOT UM BHUTAaMHHOB.  VIcKyccTBeHHOE
OIJIOJIOTBOpEHUE. PEeKOHCTpYKIUS SHMIEKIEeTOK ¥ KJIOHMPOBAHWE >KHUBOTHBIX.
MeTo/ TpaHCIUTaHTAIMU SJEp KIETOK.

XpoMocoMHass M TeHHas WHXeHepus. VICKycCTBEHHBIM CHHTE3 TeHa U
KoHCcTpyupoBanue pexkomOuMHaHTHBIX JIHK. JlocTwkeHuss W TMEpPCHEKTHBBI
XpOMOCOMHOM W TEHHOW WHXEHepuH. MenunuHckue OUOTEXHOJOTHH.

Hcnonbn30BaHue CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6paSI/Ie OpPraHn4cCKoro Mmmupa

4.1

buonoruueckoe pa3Hoo6pa3He OpPraHnu3smMoB. COBpCMeHHaH CHUCTCMaA
OpraHnu4eCcKkoro Mwupa. HpI/IHI_II/IHBI I(J'IaCCI/I(l)I/IKaI_II/II/I OpraHnu3MOB. OcHOBHBIE
CUCTCMATUYCCKUC I'PYIIIIBI OPTraHHU3MOB.

OcoOeHHOCTH CTPOCHUA N KUSHCACATCIBHOCTU OJHOKJICTOYHLIX OPTaHHU3MOB.
BaKTepI/II/I, apxeu, OOAHOKIICTOYHBIC I‘pI/I6BI, OJIHOKJICTOYHBIC BOAOPOCIH, NPYIUC
ITPOTHUCTHI. Kononunaneabie OpraHU3MBlI. I[BI/I)KCHI/IC OJHOKJICTOYHBIX OPIraHU3MOB:
aMéGOI/I,Z[HOG, KTYTUKOBOEC, pCCHUYHOC. 3aII_II/ITa Y OAHOKJICTOYHBIX OPraHU3MOB.

Pa3,[[pa)KI/IMOCTB Y OJHOKJICTOYHBIX OPraHu3MOB. Takcucel




4.2

MHoOrokieTouHble pacTeHus. B3anMoCBsA3b YacTeld MHOTOKIIETOYHOTO OpraHu3Ma.
Tkanu, opraHbl U CHUCTEMbl OPraHOB MHOTOKJIETOYHOTO opranusMa. OpraHusm
Kak enumHoe wenoe. Tkanum pacteHuid. TuIbl  pacTUTENBHBIX  TKAHEM:
oOpa3zoBaTesibHasi, TOKPOBHAsl, MPOBOJAIIAS, OCHOBHAs, MEXaHHUYECKas.

OcobenHocTr cTpoeHUs, PYHKINN U PACIIOIOKECHUS TKAHEH B OpraHax pacTCHHM

4.3

BereratuBHble U reHEpaTUBHBIE OPraHbl pacTeHUH. OYHKIIMU OPraHoOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. llornomenne BOABI, YIVIEKMCIOTO Tra3a W MUHEPAIbHBIX BEIIECTB
pactenusiMu. [[pixanue pactenuil. Aud@y3ust ra3oB yepe3 MOBEPXHOCTh KIETKH.
TpancnoptHele cuctembl pacTeHuil. Boigenenwe y pacrenuid. 3ammra y
MHOTOKJIETOUHBIX pacTteHuil. Kyrukyna. CpenctBa mMacCUBHOM M XMMHMUYECKOH
3auThl. OUTOHIMIBL.

PasgpaxkumocTe M perynsauus y OpraHu3MOB. Pa3gpakMMoOCTb M peryisuus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PoctoBrie BEIICCTBA U UX 3HAYCHUC

4.5

MHOroKJI€TOYHbIE  KMBOTHbIE. B3anMMOCBsA3b  YacT€d  MHOTOKIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO OpraHu3Ma.
OpranusMm kak eauHoe nenoe. ['omeocras. TkaHM )KMBOTHBIX M YeJIOBEKA. THIIbI
JKUBOTHBIX TKaHEH: SIWTENUalbHAas, COCAMHMUTENbHAs, MbIIIECYHAsl, HEpBHAs.
OcobGeHHocTH CcTpoeHUs, (GYHKIIMA W PACHOJIOKEHUS TKaHEH B opraHax

JKHMBOTHBIX U YCJIOBCKA

4.6

Opranbl ¥ CUCTEMBI OPTraHOB >KUBOTHBIX. DYHKIIUU OPraHOB U CHUCTEM OPTaHOB.
Onopa Tena opranu3moB. CkeleTbl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHblli 1 BHYTpeHHUN ckesneT. CTpOeHWE W THUIIbl COCTUHEHUS
KOCTEH.

JIBuKeHHEe MHOTOKJIETOYHBIX JKMBOTHBIX. [lutanue >xuBOTHBIX. [luTanue
MO3BOHOYHBIX KUBOTHBIX. JIpIxaHue xuBOTHBIX. KoxkHoe npixanue. JXKabepHoe u
AEroYHOE JIbIXaHue.

JIpIXaHu€ IO3BOHOYHBIX UBOTHBIX. OBOJIOLHMOHHOE YCIOXHEHHE CTPOCHUS
JErKUX MO3BOHOYHBIX KUBOTHBIX. J[pIXaTelbHas cUCTeMa 4eloBeKa. MexaHu3M
BEHTWISIIMM JIETKUX Yy MNTUL U MIEKOMUTAIOMMX. TpaHCIOPT BEUIECTB Yy
opranu3MoB. TpaHCHOPT BelIecTB Yy >KUBOTHBIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHOCHass ~ cucTemMa  TIO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KPOBOOOpAIIeHHs. DBOJIIOIIMOHHBIC  YCIOKHEHHS] CTPOEHHUS KPOBEHOCHOM
CUCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. BblneneHue y opranu3moB. Beigenenue y
*KUBOTHBIX. COKpaTuTeNbHbIe BakyosH. Opransl BeleneHus. CBs3b MOJOCTH Tea
C KPOBEHOCHOW M BBIIECIUTENBHOM cHcTeMaMu. BplieneHrne y N03BOHOYHBIX
KUBOTHBIX. 3alluTa y MHOTOKIETOYHBIX KHUBOTHBIX. [lokpoBBI U uUX

MIPpOU3BOJHBIC.




PaznpaxuMOCTh U peryisinus y OpraHu3MoB. Pa3ipaxuMocTh y OJTHOKJICTOYHBIX
opranu3MoB. Takcuchel. Pa3npaXUMOCTh W pEryisiuusi y MHOTOKIETOYHBIX
pactenuii. PocToBbie BENIECTBA U UX 3HAYEHUE.

HepBHas cucrema u peieKTopHas peryisiuus Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHras cuctema u e€ otaesnsl. DBOJTIOIMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM
CHCTEMBI y KHBOTHBIX.

PazpaboTka anropuTMOB M mporpamMm Uit 3(PQPEKTHUBHON (QYHKIIMOHAIHHON
AQHHOTAllUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB, MeTab0JIOMOB

MHKPOOPIraHU3MOB, PACTEHHM, ’KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €ro 310pOBbE

5.1

Opranbl ¥ cucTeMbl OPraHoB yenoBeka. OTAebl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHbIX. Pednexc u peduexkropHas nyra. besycrnoBHble U yCIOBHBIE
pednexcol. ['ymopanbHas perymsiuust M SHIOKPHUHHAs CHCTEMa JKUBOTHBIX M
yenoseka. JKene3pl SHIOKPUHHONW CUCTEMBI U MX TOPMOHBI. J[efiCTBHE TOPMOHOB.
B3aumocBsa3p HEpBHOM W SHIOKPUHHOM cucteM. [ 'umoTanamo-runoduzapHas

cucrema. Peduiexc u pediiektopHas nyra. besycioBHbIe U YCIOBHBIE pedeKkch

5.2

3amuTta opranuzma oT Oosie3Heil. IMMmyHHas cuctema denmoBeka. KieTouHbIN u
TyMOpaJIbHBIA HMMMYHHUTET. BpoXaEHHBIN, NpuOOpeTéHHBIN crenuduaecKuit
UMMYyHUTET. Teopusi  KJIOHAJIbHO-CENEKTUBHOTO wmMMyHutera  (I1.Dpnmx,
®.M.bepuer, C.Toneraa). BocnanutenbHble OTBETHI OpraHu3mMoB. Pouib

BpPOKJIEHHOTO HMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1eBaHUil

53

KpoBenocnast cuctema u e€ opranbl. Cepiie, KpOBEHOCHBIE COCYIBl U KpPOBb.

Kpyru xpoBoobpamienus. Paborta cepana u e€ perymsus
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Jpixanue yenoBeka. {uddy3us razoB uepe3 moBepXHOCTh KIETKHU. JlpIxaTenbHas
cuctema 4yenoBeka. JIpixaTenmpHas TMOBEPXHOCTh. Perymsmust  IbIXaHus.

JlpixaTenbHbIe 00BEMBI

5.5

HI/IH_[eBapI/ITCJ'ILHaH CHUCTEMaA 4YCJIOBCKA. OT,I[CJ'IBI IMUIICBAPUTCIILbHOI'O TpaKTa.
HI/IH_[eBapI/ITCJ'ILHLIe KCJIC3BI. BHYTpI/IHOJ'IOCTHOG u BHYTPUKIICTOYHOC

IMUIICBApCHUC

5.6

[TokpoBel M wux mnpousBoaHbie. Opranbl BbigeneHus. [louku. CtpoeHue u
¢byHkronupoanue HegpoHa. OunbTpanus, cekperus U 00paTHOE BCACHIBAHUE

KaK MCXaHHN3MbI pa6OTBI OpraHoOB BBIACIICHUS. O6p830B8.HI/IC MOYH Yy 4YCJIOBCKa

5.7

I[BI/I)KeHI/Ie yeJioBeKa: MebllIedHas cucteMa. CKeleTHbIC MBIIIObBI U HUX pa60Ta.

CTpOGHI/Ie W TUIBI COEIMHEHUS KOCTEH

Teopmi ABOIIOLMHU. Pa3BuTHE KU3HU HA 3emite

6.1

3BOJ’IIOI_II/IOHHE[$I TCOpHUA 4. I[apBI/IHa. HpeI[HOCBI.HKI/I BO3HUKHOBCHUA

AapBUHH3MA. Kuznup n Hay4dHas ACATCIIbHOCTD 4. I[apBI/IHa.




JBuxymue cuiibl 3Bojirounu BUJOB 1o Y. JlapBuHY (BBICOKash MHTEHCUBHOCTH
pa3sMHOXEHHsSI OpPraHW3MOB, HACJEICTBEHHAas WM3MEHYMBOCTh, OoOprba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIH U MCKYCCTBEHHBIN 0TOOD).

Odopmienue cuaTeTHuecko Teopun 3Boiroruu (CTD). HedttpanpHas Teopus
sBosonnd. COBpEMEHHAasl 3BOJIIOIIMOHHAST OUOJIOTHS. 3HAYCHHE SBOJIIOIIMOHHON

Teopur B POPMUPOBAHUHN €CTECTBCHHO-HAYYHOU KAPTHHBI MUPA

6.2

[Honmynsinust kak »yeMeHTapHas enuHuua 3BOMOLMH. COBPEMEHHBIE METObI
OIICHKM TE€HETHYECKOTO pa3HooOpasusi M CTPYKTypbl nomyiasuuid. M3menenue
reHooHza MOMYISIMKM Kak 3JEMEHTApHOE 3BOJIOLUOHHOE SIBICHHME. 3aKOH
reHerudeckoro paBHoBecus [[x. Xapau, B. BaitnOepra.

DOneMeHTapHble  (DaKTOpbl (ABWKYIIME CHUJIBI) OBOJIONUUA. MYyTallmOHHBIN
npouecc. KomOunaTuBHas wu3MeHUuMBOCTh. [lpeiip reHOB — ciyvaiiHble
HEHANPaBJICHHbIE M3MEHEHUS 4YacToT ajulened B momyiasiusax. Oddext
OCHOBATEJIS. Murpanuum. N3omsus MO YJISALIAN: reorpaguyeckas
(pocTpaHcTBEeHHAs ), OMoJIoTHYecKas (PernpoyKTHBHAS).

EcrectBennsiii  oTOOp — HampaBisiromuid  gaktop dBosouMH.  DOpMBI
€CTECTBEHHOT0  0TOOpa: JABIKYIIUH, CTAaOMIM3UPYIOLIUH, Pa3pbIBAIOLINI
(mu3pyntuBHBIN). [TooBo# 0TOOD.

[IpucniocobneHHOCT,  OpPraHM3MOB  Kak  pe3yiabTaT  MHMKPOIBOJIIOLIMH.
Bo3nukHOBeHHE  TpHCHOCOONICHM Yy  opraHu3mMoB.  Apomopdo3bl U
uauoagantanuu. [Ipumepsl npucrnocoOseHnii y oprann3MoB. OTHOCHTEIBHOCTh
MIPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepunm u cTpykrypa. BumooOpasoBaHue Kak —pe3yabTaT
MUKpO3BOJtONUU. M3omsumus — kitoueBoil ¢aktop BupooOpazoBanusa. Ilytu u
CrocoObI BHI000pa30BaHMS: aJUIONIaTPUYECKOE (reorpaduueckoe),
cuMIaTpuyeckoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJIMILIOUIU3alus,
rubpuanzays). JJIMTenbHOCTh 3BOTIOIUOHHBIX ITPOLIECCOB.

Mexanu3mbl GopMHUpPOBaHHS OMOIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp sBosonMoHHON OMoJIOTHH B pa3pabOTKe HAyYHBIX METOJOB COXpaHEHUS
O6unopa3zHooOpaszus. MUKpPOIBOIIONUS U KOSBOJIOIMS Mapa3suTOB U UX XO3S5EB.
MexaHnu3mbl GOPMHUPOBAHUS YCTONYUBOCTH K aHTUOMOTHUKAM M CIIOCOOBI OOPHObI

Cc Hell

6.3

Metonpl n3ydeHHs MakpolBoJirouuu. [laneoHTosmornueckue MeTonpl M3y4EHHS
sBosroruu. [lepexoanbie popMbl U GUIOTEHETHYECKUE PSAIbl OPTAHU3MOB.
buoreorpaduueckue meroap! nzydeHus sBostonun. CpaBHeHue (Gaopsl U payHbl
MaTEepUKOB M OCTPOBOB. buoreorpapudeckue odnactu 3emnu. Buas-sHneMuKku u
PEJHKTBHI.

3M6pI/IOJ'IOFI/IquKI/Ie n CpaBHI/ITeJ'IBHO—MOp(I)OHOl"I/ILIeCKI/IC MCTOABI H3YUYCHHA




OBOJIFOIINH. I'eneTndeckue MexXaHHU3MBI OBOJJIIOIIMU OHTOI'€HE3a U IIOABJICHUSA
3BOJIFOIITMOHHBIX HOBIICCTB. I'omonoruunsie )51 AHAJIOTUYHBIC OpTraHbI.
PygumenTtapHele  opransl M araBu3Mbl.  MOJIEKYJSIDHO-T€HETUYECKHUE,
OMOXUMHUYECKUE u MaTeMaTU4YCCKUEC METOAbI N3Y4YCHUA OBOJIFOIIHNHU.
T'omosoruyueie reHul. COBpeMCHHBIG MCTOAbI ITOCTPOCHUA (1)I/IJIOI‘€H€TI/I‘-ICCKI/IX
JICPEBBEB.

XpOMOCOMHI)Ie MyTalliu 1 3BOJIFOIIHUA T'CHOMOB.

OO6mue 3akoHOMEpHOCTH (TIpaBWia) SBOJOLMUA. HeoOpaTUMOCTh 3BOJIIOIUH.

AnantuBHas panuanus. HepaBHOMEPHOCTh TEMIIOB IBOJIIOIIUU

6.4

Hayunple rumoTe3bl NpPOMCXOXKIACHUS JKU3HU Ha 3emie. AOuOreHes u
naHcnepmus. JloHaydHble MPEACTABICHUS O 3apOKJICHUH KU3HU (KPEAlMOHU3M).
['MnoTe3a MOCTOSIHHOTO caMO03apOXkAEHUS JKU3HU U €€ ONPOBEP)KEHUE ONBbITAMU
®. Pemu, JI. Cnamwranmanum, JI. Tlactepa. IlpoucxokaeHue XKU3HU |
acTpoOHOJIOTHSI.

OcHoBHBIE 3Tanbl HeOpraHu4eckod sBoJrouuu. [lmaHerapHas (reosjoruueckas)
IBOMIONMS. XHUMHYecKas »5BOJIOLUMA. AOWOTeHHBII CHHTE3 OpraHM4ecKHX
BemecTB u3 Heopranmueckux. Omeir C. Mumiepa u I'. HOpu. OOpa3zoBanue
noJuMepoB M3 MoHoMepoB. KoanepBatHas runore3a A.M. OnapuHa, rumoresa
nepBuuHoTO OynboHa Jx. XosmeliHa, reHeTHdeckas rumore3a . Mémnepa.
Pu6osumer (T. Yek) m runoresa «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emim u meronnpl €€ usydeHus. Vickomaemble OpraHuyecKHe OCTaTKHU.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAS M a0CONIOTHAs T€OXPOHOJIOTHSL.
['eoxpoHosOrnyeckas 1mKaia: 0Hbl, 3pbl, IEPUOJIbI, STOXU.

HavanbHble 3Tanel opranndeckoil 3Borouuu. [losiBeHne M 3BOJIIOLMS MEPBBIX
KJIETOK. OBoionus Merabonu3Ma. BO3HHKHOBEHHE TIEPBBIX JKOCHUCTEM.
CoBpemeHHbIe MUKPOOHBIE OHMOTIIIEHKM KaK aHAJIOT MEepPBhIX Ha 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokapuoOThl U 3yKapHOTBHI.

[IpoucxoxaeHue sSykapuoT (cUMOHOreHe3). DBOJIOLHMOHHOE MPOUCXOXKICHUE
BUpPYyCOB. IIpoucxokJeHne MHOTOKIETOYHBIX OpPraHu3MOB. BoO3HUKHOBEHHE
OCHOBHBIX I'PyII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE JTalbl H3BOJIONUM BbICHIMX pacTeHUuil. OCHOBHbIE apoMoOpdO3bI
pacteHuii. Bbixon pacrenuii Ha cymy. I[losBieHue CHOpOBBIX pacTeHUR U
3aBoeBaHne uMu cymu. CemenHble pacreHus. lIpoucxoskieHue IBETKOBBIX
pacTeHUN.

OCHOBHBIE 3Tambl HBOJIONMHM SKUBOTHOTO Mupa. OcHOBHBIE apoMOp(hoO3bl
KUBOTHBIX. BeHnnckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TunoB. IlepBrie XOpoBBIE )KUBOTHBIE. JKU3HB B BOJE. DBOJIIOLUS T03BOHOYHBIX.

IIpoucxoxnenne ampubmii 1 pentwmii. IIporcxoxaeHne MIEKONUTAOUINX U




ntun. [IpuHnun kmodyeBoro apomopgosa. OcBoeHne Oecro3BOHOYHBIMH U
I103BOHOYHBIMH KUBOTHBIMH CYILH.

Pa3BuTue xu3Hu Ha 3eMiie 10 3paM U MEepUoJaM: apXeil, IpoTepo30i, Najaeo30u,
Me30301, KaifHO30#. OOmas XapakTepuCTHKa KIUMaTa W TIeOJOTHYECKUX
npoueccoB. [losiBIeHne 1 paclBET XapaKTEPHBIX OPraHU3MOB. YTieo0pa3oBaHue:
€r0 YCIIOBHSI M BJIVMSIHUAE Ha Ta30BbIi cOCTaB aTMOC(EPHI.

MaccoBble BBIMHUpaHHUsST — 3KOJOTMYECKHE KpHU3uChl mpouwioro. Ilpuumssl u
CJIEICTBUSL MacCOBBIX BbIMUpaHUN. COBPEMEHHBIN IKOJIOTMUECKUN KpPU3HC, €ro

0COOEHHOCTH

6.5

Pazgenst w 3amaum  anTpomnosioruu. Metonel anTpomnosioruu. CTaHOBIEHUE
MPEACTABICHUIN O MPOUCXOKACHUH UeoBeka. COBpeMEHHBIE HAYYHBIE TEOPHH.
Cxo/CcTBO 4YelloBeKa C KMUBOTHBIMH. CHCTEMaTHUECKOE TOJIOKEHHE YeJIOBEKa.
CBuzerenbcTBa  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMH:  CPAaBHHUTEIBHO-
MOpP(hOIOTHIECKHE, AMOPHOJIOTHYECKHUE, (hU3H0ITIOTO-OMOXUMUYECKHE,
noBesieHYeckre. OTINYHUS YEIOBEKa OT JKUBOTHBIX. [IpsIMOX0KIeHHE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. PazBUTHE TOJOBHOIO MO3ra M BTOPOIl CUTHAJIBHOM
CHUCTEMBI.

JBwxymue cwibl ((GakTopbl) aHTPOIMOTreHe3a: OWOJOTHYECKHE, COIMAIbHBIC.
CooTHoleHne OMOJOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTAIUM AHTPOTIOTEHE3A. ABCTPAJIONUTEKU — IBYHOTHE MIPEIKH JIFOJEH.
YenoBek  ymenblil, TepBble  HM3rOTOBJIEHUS  OpyAuil  Tpyaa. Yenosek
MPSMOXOJISAIIMNA W TIEPBBIM BBIXOJ JIOACH 3a mpenensl Adpuku. YemoBek
reiienpoepreckuii — oOImMH MpeloK HEeaHAEPTANbCKOrO 4YelOBEKa M 4YelOBeKa
pazymHoro. YenoBek HeEaHAEPTANbCKUNM KaK BHUJ JIIOJCH XOJIOAHOTrO KiIuUMaTa.
YenoBeKk pa3yMHBI COBPEMEHHOIO THIMA, JICHHCOBCKHI YENIOBEK, OCBOCHHUE
KOHTHUHEHTOB 32 mpenenamMu AQpuku.

DBOJIIOLUS. COBPEMEHHOTr0 4ejioBeka. EcTecTBeHHbIH OTOOpP B MHOMYISLUAX
yenoBeka. MyTaunoHHBINA npouecc U nonuMopdusM. [lomynsiuroHHbIE BOJHBL,
npeiid reHoB, Murpanusa U «3PpQexT ocHOBATENS» B MOMYISIIUIX COBPEMEHHOTO
YyelnoBeKa.

Yenoseueckue pacel. llonstue o pace. bonbiime pacel:  eBpomneouHast
(eBpasmiickasi), aBcTpajo-HerpoujHas  (9KBaTOpHANbHAs),  MOHTOJOUIHAS
(a3maTcko-aMepuKaHCKas). Bpemss U myTH pacceneHus YelnoBeKa IO IUIaHeTe.
EnuncTtBo  uenoBeueckux pac. HayuHas  HecOCTOSTEIBHOCTh  pacH3Ma.
[IpucnocobneHHOCTh YenoBeKa K pa3HbIM YCIOBHSM OKPYXKAIOIIEH Cpebl.
Bnusnue reorpaduveckoid cpensl W apeiida TreHOB Ha MOPQOIOTHIO U

(I)I/I3I/IOJ'IOFI/IIO YCJIOBCKa

OKOCHUCTEMEI U MMpUCymue UM 3aKOHOMEPHOCTHU




7.1

Pa3nens! u 3agaun sxosiorun. CBsi3b 3KOJIOTUU C IPYTUMH HAyKaMU.
Meroast skosnoruu. IlosieBble HaOMIOACHUS. ODKCIEPUMEHTHI B HKOJIOTHU:
OpUpPOJHbIE W JlabopaTopHble. MoaenupoBaHue B HKOJOTHH. MOHHTOPUHT

OKpYXaIOIIeH Cpeibl: IOKAJTbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Okonorndyeckue (GakTopsl M 3aKOHOMEPHOCTHM WX aedcTBus. Knaccmpukarms
9KOJIOTUYECKUX (pakTopoB: abuoTWyeckue, OWOTHYECKHE, aAHTPOIOTCHHBIE.
OOme 3aKOHOMEpPHOCTH JCHCTBHSI JKOJOTHYECKHX (akTopoB. [IpaBuio
muHumyMa (K. Ilnpenrens, 0. JIuOux). TonepaHTHOCTb. OBpUOMOHTHBIE U
CT€HOOMOHTHBIE OPraHU3MBI.

Abuotnueckue Qaxtopsl. CBET Kak sKOJIOrHYECKui QakTop. JleficTBue pa3HbIX
YYaCTKOB COJIHEYHOTO CIHEKTpa Ha OpraHu3Mbl. OKOJOTUYECKHE TIPYIIIbI
pacTeHMii M JKMBOTHBIX MO OTHOUIEHHIO K cBeTy. CHUrHaibHas poJib CBETa.
DoTONEPHOAN3M.

Temnepatypa kak »skojorumdeckuili dakrtop. JlelicTBue Temieparypbl Ha
opraHusmsl. [IoHKWIIOTEpMHBIE © TOMOMOTEPMHBIE OPraHU3MBbI. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTaHU3MBbI.

Bnaxnocts kak akojoruueckuil Qakrop. IlpucmocoGnenuss pacteHHil K
noJyiepXaHuto BoaHoro Oananca. Knaccugukanust pacTeHUM MO OTHOLIEHUIO K
BoJie. [Ipucnoco6neHns >KUBOTHBIX K M3MEHEHHIO BOJJHOTO PEXHUMA.

Cpensl oOuTaHMsl OpPraHM3MOB: BOJIHAs, HA3€MHO-BO3MYyILIHAs, I1OYBEHHas,
riyOMHHAs  IOJAINOYBEHHAs, BHYTpUOpPraHW3MeHHas. (DU3UKO-XUMHUYECKHUE
0COOEHHOCTH cpeJl oOuTaHus OpraHu3MoB. l[IpucmocoOneHus OpraHu3MoB K
KHU3HU B pa3HbIX Cpeax.

buonornyeckue putmel. BHemnue u BHyrpeHHHE pUTMbL. CyTOYHbIE M TOJUYHBIE
putMbl. [IpHCcrIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSM YCIOBHIi
AKHU3HU.

JKuznennsie ¢opmbl opranu3moB. [lonsTue o >xu3HeHHOU (popme. JKu3HEHHBIS
(opMBl pacTeHMii: JepeBbs, KyCTApHUKH, KyCTApHUYKH, MHOTOJICTHHUE TPaBBI,
oJlHOJIeTHHE TpaBbl. JKu3HeHHbIE (POPMBI XKMBOTHBIX: THIPOOUOHTHI, T€OOMOHTHI,
a3po0nOoHTBI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HH.

buoTtnueckue ¢axtopbl. Buabl OMOTHYECKMX B3aMMOJAEHCTBUI: KOHKYPEHIUS,
XUIIHUYECTBO, cUMOMO03 U ero (opmel. Ilapazutusm, koomepauus, MyTyalusM,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3aMMOJICHCTBUS  (Tommueckue, (¢opuueckue, ¢abpuueckue). 3HAUCHUE
OMOTHUYECKUX B3aMMOJEHCTBMIA JUId CYIIECTBOBAHUS OPraHU3MOB B Cpene

0oOuTaHUS. HpI/IHI_[I/IH KOHKYPCHTHOI'O UCKJIFOYCHU

7.3

OKOJIOTUYECKHE XapaKTCPUCTUKHU TOITYJIALUHA. HOHYHSII_[I/IH Kak OHOJOTHYECKas

cucrema. Posib HEOTHOPOIHOCTH Cpelibl, PU3NUECKUX OapbepoB U 0COOCHHOCTEN




OMoJIOTUU BHJOB B (POPMHPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI MOITYJSIUI.
OcHOBHbBIE TIOKa3aTeJIM MOIMYJSALUU: YHUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas U
[I0JI0Basi  CTPYKTYpPa, PpOXKAAEMOCTb, IIPUPOCT, TEMII pOCTa, CMEPTHOCTD,
MHUTpaLMs.

Okojoruyeckasi CTpykrypa mnomyiasuuu. OIleHKa YHCIEHHOCTH MOIYJISIUH.
JluHaMuKa NOmyJsiquu U €€ peryiasuus. bHOTHYECKUH MOTEHLHA IOITYJISIUH.
MopenupoBanue auHamMuKu —nonyiasauud.  KpuBble  pocra  4MCIEHHOCTH
nonynsauund. KpuBble BbDKMBaHUA. Perymnsuus 4YUCIEHHOCTH IMONIYJSALUN: pOJIb
(akTOpoB, 3aBUCALIMX M HE 3aBUCAUIMX OT IUIOTHOCTU. OKOJIOTUYECKHE
cTpateruu BUJOB (r- 1 K-cTparerun).

[Tonsatue 00 »HKonormyeckoil Hume Buga. Mecroobutanue. MuoromepHas
MoJzenb dKkonormyeckon HumK Jx.M. XarumHcoHa. Pa3zMepsl »KOIOrm4yeckoin
Huwu. [loTeHuanbsHas U peann3oBaHHas HUILIH.

Bun kak cucrema mnomynsmwii. Apeanbl BUIOB. BuIbI M HX JKHU3HEHHBIE
CTpaTernu.  3aKOHOMEPHOCTH  IOBEACHUS W MUTPAlUd  KUBOTHBIX.

brnonornueckme MHBa3zNH YYXCPOOHBIX BUJI0B

7.4

CooOmiectBa opranu3moB. buoreno3 u ero crpykrypa. CBsizu Mexay
opraHm3MamMu B OHOIlEHO3e. ODKOCHCTeMa Kak OTKpbiTas cucrema (A.Jlxk.
Tencnu). OyHKIMOHAIBHBIE OJIOKM OPraHW3MOB B 3KOCHUCTEME: MPOIYLEHTHI,
KOHCYMEHTHI, penyueHThl. Tpodudeckue ypoBHU. Tpoduueckue nenu U ceTu.
AOGunoTtnyeckue 010ku skocucteM. [louBbl M Wbl B 3KOCHUCTeMax. KpyroBopor
BEILECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE MOKa3zaTeIN IKOCHCTeMbl. buomacca u mpoayKius. DKOJIOTHYEcKHe
MUPAMHU/JIBL YKcell, 0MOMAaCChl U SHEPTUU.

HanpaBnennble 3akOHOMEpHbBIE CMEHBI COOOIIeCTB — cyKueccuu. [lepBuuHbie U
BTOPUYHBIE CYKIECCHMM M HX MPUYUHBL. AHTPONOreHHbIE BO3ACUCTBUS Ha
cykueccuu. Kimimakcnoe coobuiectBo. buopaznoobpasue u nojaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTHU COOOIIIECTB.

[Ipupoansie 3KOoCHCTEMBI. AHTPONOTEHHBIE HKOCHUCTEMBI. ATPOIKOCHUCTEMA.
ArporeHo3. Paznuuns Mexxy aHTpONOTEHHBIMU U IPUPOTHBIMUA SKOCHCTEMAaMHU.
YpboakocucreMbl. OCHOBHBIE KOMIIOHEHTHI yYpOoakocucteM. ['opoackas ¢nopa u
(ayna. CuHaHTponu3anus ropoJckoit gaynsl. bronoruueckoe u Xo3s5HUCTBEHHOE
3Ha4YeHHUE arpo’KOCUCTEM M ypOO3IKOCHUCTEM. 3aKOHOMEPHOCTH (HOPMUPOBAHMS
OCHOBHBIX B3aMMOJECHCTBUI OPraHU3MOB B DKOCHCTEMAX.

[lepeHoc sHEPruUM U BEMIECTB MEXKTY CMEXHBIMU IKOCHCTEMaMHU. Y CTOMUMBOCTD
OpPraHM3MOB, TIOMYJSIMUA U DKOCHUCTEM B YCIOBHUSX €CTECTBEHHBIX H

AHTPOIIOT€HHBIX BO3JICUCTBUN

7.5

buocthepa — oOmennanerapHas o006omo4Yka 3eMiH, TA€ CYIIECTBYET WU




cymiectBoBayiia Jku3Hb. Yuenue B.W. Bepuaackoro o Owmocdepe. Obmactu
o6uocdeps u e€ cocran. JKuBoe BemecTBo OHochepbl U ero QyHKITUH.
3aKOHOMEPHOCTH cyliecTBOBaHUs Ouocdepsl. OcobeHHoctn Onochepsl Kak
rI00amPHOW  dKOCUCTeMBI.  J[MHaAMW4Yeckoe  paBHOBecue B Oumocdepe.
KpyroBopoThl BeliecTB M OHMOT€OXMMHYECKHME LUKIbI (yriaepoja, as3ora).
PurmuuHOCTS siBeHMI B Onochepe.

3oHanpHOCTE OnMocdeprl. [lorsTre o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHAPA,
XBOMHBIC Jieca, CMEIIAHHBIC M HIMPOKOJHMCTBCHHBIC Jieca, CTCIH, CaBaHHBI,
MYCTBIHM, TPOIMUYECKHE Jieca, BBICOKOTOpPhs. KimMaT, pacTHTENbHBIH U
KUBOTHBI MUpP OMOMOB CYIIIH.

Crpykrypa ¥ (QyHKIHS JKUBBIX CHCTEM, OICHKA UX PECYPCHOTO MOTCHIUANA W

o6uochepHbIX QyHKUINN

7.6

DKOJIOTHUECKHE KPU3KCHI U UX MpUYMHBI. Bo3nelicTBue denoBeka Ha 6uocdepy.
3arpsi3HeHUEe BO3AYIIHOW cpenbl. OXpaHa BO3ayXa. 3arps3HEHUE BOJHOW CpPEIIbI.
OxpaHa BoAHBIX pecypcoB. Paspymienue mousel. OXpaHa ITOYBEHHBIX PECYPCOB.
H3mMeHenue kumara.

AHTPOTIOTEHHOE BO3JICMCTBHE HA PACTUTEIbHBIM WM JKMBOTHBIA Mup. OxpaHa
PacCTUTEIBHOTO M KUBOTHOTO MHpA. OCHOBHBIE NPUHLHIBI OXPAHBI IPHUPOIBL.
Kpacupie kaurun. Ocobo oxpansembie mpupoansie Ttepputopuun (OOIIT).
borannueckue casibl U 300J0THYECKHE MapKH.

OCHOBHBIE TPUHLMIBI YCTOMYMBOIO pAa3BUTHS YEJIOBEUECTBA W IPUPOJBI.
PannonanpHOoe  mpHUpPONOMNOIB30BAHUE U COXpaHEHHE  OMOJIOTMYECKOTO

pa3zHooOpa3us 3emiu




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyonios A.M. u npyrue;
noA penakuueit [Taceunnka B.B., AkiinonepHoe o0miectBo «M31aTenbcTBO
«IIpocBenieHue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6rio A.M. u
npyrue; nop penakiuei [laceunnka B.B., AkuimonepHoe o011ecTBo
«M3narenscTBo «IIpocBemienne»

* buonorus. buonorudeckue cuctemsl u npoueccsl, 10 knace/ Tepemos A.B.,
ITerpocora P.A., O011ecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCThIO «O1]
MHEMO3HNHA»

* buonorus. buonorudeckue cucteMsl u mporecchl, 11 kmace/ Tepemor A.B.,
[lerpocoBa P.A., O61iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO « MOL]
MHEMO3HNHA»

* buonorus. O6mas 6uonorus, 10 xinace/ 3axapos B.b., MamonTor C.I'., Conun
H.N., 3axaposa E.T.; nox penakuueit 3axaposa B.b., O01iecTBO ¢ orpaHu4eHHON
oTBeTCTBEHHOCTHIO «/[PODAy; AxninonepHoe obmectBo «3aaTenbcTBO
«IIpocBemenue»

* buonorus. O6mas 6nonorus, 11 ximace/ 3axapos B.b., MamonTor C.I'., Connn
H.U., 3axaposa E.T.; nox penakuueit 3axaposa B.b., O01ecTBO ¢ orpaHu4eHHON

0oTBETCTBEHHOCTHIO «[IPODA»; AxkuimonepHoe obuectBo «3narenbeTBo



«IIpocsewenue»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

1. O6yxos, JI.K. Kinetku u Tkanu: yue6Hoe nocoodue. — M.: JIpoda, 2007
2.B.C.PoxmnoB. TeMatuueckuii U UTOTOBBIM KOHTPOJIb. COOPHUK TPOBEPOUHBIX
pab6ot. buonorus. 10 knacc. Mocksa 2014r.

3. O.IL. Ayaxuna. buosnorus 6-11 knaccel. [IpoBepouHbie TECTHI,
pa3sHoOypoBHEBbIE 3a/1aHus1. Bonrorpaa: Yuurens, 2012r

4. H.A.bornanos. KoHnTposibHO-u3MepuUTebHbIE MaTepuaibl. buonorus 10
knacc. ®I'OC. Mocksa. Bako, 2016r.

5. A.A.Kupunenko. buonorus. Paznen «9Bomto1us opraHuuecKoro Mupa.
Teopusi, TpeHUpPOBOUHBIE 3a1aHud. Jlernon, 2016r.

6. A.A.Kupunenko. buonorus. Paznen «I'eneruxka». Bce Tumsbl 3a1ay.
TpenupoBouHas Terpab. Jlernon, 2016w

7. C.1.Konecnukos. buonorus. Paznen «3konorusy». Teopus, TpEHUPOBOUYHBIE
3amanus. Jleruon, 2016r.

8. B.C.PoxiyioB. TemaTndeckuii U UTOTOBBIN KOHTPOJIb. COOPHUK MPOBEPOUHBIX
pabot. buonorus. 11 knacc. Mocksa 2014r.

9. llIBeno. buonorus. O6mas 6uonorus 10-11 kmaccsl. Mocksa. Ipoda.2012r.

10. H.A.bornanoB KoHTpOnbHO-U3MEPUTENBbHBIE MaTepraiibl. buomnorus 11

kiacc. PI'OC. Mocksa. Bako, 2016r.



11. OcHoBHBIE OnoNOrNueckue nouaTus u repmunbl. M.: Ilpocsemenue, 1993

12.Tewnop ., I'pun H., Ctayt V. buonorusa. M.: Mup, 2001

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

Haumonanensiii nopran «IIpupona» www.priroda.ru

O6pazoBatenbubiii calt UECOH: B momotib yuuresnto 6uosioruu
http://fns.nspu.ru/resurs/nat/index.php

buonorus: [Ipunoxenue k razete «1 ceHtssOps» http://bio.1september.ru






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 3645940857730794851493599943655391181 77086968221
Bnageney 3asbikuHa EneHa EpumoBHa

OedcTevTened C15.10.2025 no 15.10.2026



http://www.tcpdf.org

		2025-10-20T19:33:18+0500




