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HOACHUTEJIBHASA 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 mnpenojgaBanus ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJAHUM M3 KOMIIOHEHTOB MpeaMeTHOM obsactu «EcTecTBeHHO-
HayuyHble npeaMmeTsl». CornacHo nonoxenussm @I'OC COO npodunbHbie yueOHbIe
OpeIMEeThl, H3y4yaeMble Ha YIUIYOJIEHHOM YypOBHE, SBISIIOTCA CIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHuUs U
NpHU3BaHbl 00ECHeYUTh MPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01mM, cpeqHuM IpodeccuoHaIbHBIM U BBICIIUM 00Opa3oBaHueM. B To ke Bpems
KOKIBIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HAa
NPUOPUTETHOE pEIIeHHE O00pPa30BaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaleil o0yJarommuxcs U CTUMYJIMPOBAHHEM
MHTepeca K KOHKPETHOM 00J1acTh HAy4yHOIO 3HaHHUA, CBA3AHHOTO C OHMOJOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTUEH, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma no yueb6Homy nipeamery "buonorus" naér npencrapieHue o neau
U 3a/1auax u3ydeHus yuyeOHoro npenmera «buonorus» Ha yriayOoi€HHOM YpOBHE,
omnpejensieT o00s3arenbHoe (MHBApUMAHTHOE) TIPEIMETHOE COJEp)KaHHE, €ro
CTPYKTYpUpPOBaHHME II0 pa3feiaM M TeMaM, paclpeleseHue 10 Kiacca,
PEKOMEHyeT TMOCJIeI0BATeIbHOCTh W3Y4YEHUsI y4eOHOTO Marepuana Cc y4&Tom
MEXMPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTMKM Y4YeOHOro mpoiiecca,
BO3pacCTHBIX 0COOCHHOCTEHN 0Oyuatomuxcs. B mporpamme mmo 6uonoruu peaan3oBaH
MPUHIIAI IPEEMCTBEHHOCTH C U3yUYE€HHUEM OMOJIOTHH Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus, Omaromaps YeMmMy MpPOCMATPUBAETCA  HAMPABIECHHOCTh  Ha
nocieayronee pa3BUTHE OHOJOTHYECKUX 3HAHHWM, OpPHUEHTHPOBAHHBIX Ha
(GopMuUpOBaHHE  €CTECTBEHHO-HAy4YHOTO  MHMPOBO33PEHHS,  HKOJIOTUYECKOTO
MBILUICHUS, IPEACTABIECHUH 0 3J0pOBOM 00pa3e *KHU3HHU, HAa BOCIIUTaHNE OEPEKHOTO
OTHOIIICHHSI K OKPY’KaIoIIeH MpUPOIHOM cpee. B mporpamMmMe mo OMOJIOTHH TakKe
IIOKa3aHbl BO3MOXXHOCTH YyudeOHoro mnpeamera «buonorus» B peanusanuu
tpeboBanuit ®I'OC COO k MIaHUPYEMBbIM JIUYHOCTHBIM, METANpPEIMETHBIM U
peIMETHBIM pe3ylibTaTaM 00y4eHUs U B (POPMHUPOBAHUH OCHOBHBIX BUJIOB yUeOHO-
MO3HABATENIbHON JEATENBHOCTH OOYYaloIIMXCsl 1O OCBOCHHMIO COACPIKAHMS
OMOJIOrMYECKOTO 00pa30BaHMs Ha YPOBHE CPEIHETO OOIIETo 00pa3oBaHMUs.

VYueOnpiii npeameTr «bruonorus» Ha ypoBHE CpeaHEro o0Imero oopa3oBaHHs
3aBepluaeT OMoNornyeckoe 00pa3oBaHueE B IIKOJIE U OPUEHTUPOBAH HA PACIIUPEHUE
1 yriayOJieHne 3HaHUW 00y4YaronInuXcs O dKUBOW MPUPO/JIE, OCHOBAX MOJICKYJIAPHOU U



KJIETOYHOU OMOJOTUM, SMOPUOIOTUU U OMOJIOTUU PA3BUTHS, TCHETUKH, CENEKIIUH,
OMOTEXHOJIOTUH, FBOJIOLIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus» Ha YriIyOJIEGHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OMoJIorM4ecKoro  oOpa3oBaHUsi B By3aX U OpraHu3alMsIX  CPEeIHEro
npodeccruoHanbHOro oopa3zoBaHusi. OCHOBY €ro COAEp X aHUsl COCTABIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOyUYarOIIUMUCS
COOTBETCTBYIOLIUX CHUCTEMATHYECKHUX Pa3fesioB OMOJOTMU Ha YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 knaccax 3TH 3HaHUS TOJy4arOT pa3BuTHe. Tak,
pacuiupeHbl U yriayOJieHbl OHOJIOTMYECKHWE 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIbHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS IPUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI IS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIUMHU 3HAHUSIMU, IMOJYYCHHBIMH OOYYAIOIIMMUCS TPU HU3yYECHUH
bu3uKH, XUMUH, reorpapuu 1 MaTeMaTHKH.

CtpykTypa mnporpamMmbl 1o ydeOHoMy mnpenmery "buonorus" otpaxkaet
CHUCTEMHO-YPOBHEBBIH M DBOJIIOIMOHHBIA TMOJAXOJBI K H3YYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, BOJIIOIMHA OPTraHMYECKOT0 MUpa Ha 3emiie,
COXpaHeHHs1 OMOJIOTrHYecKOro paznooOpasus muaneTsl. Tak, B 10 kimacce u3yyarorcs
OCHOBBI MOJIEKYJIAPHOH W KIETOYHOW OWOJIOTHH, SMOPHOJIOTHUM W OHOJOTUH
pPa3BUTHS, TEHETHUKU M CEJICKIUU, OMOTEXHOJOTMU U CHUHTETHYECKOW OHOJIOTHH,
AKTyaIM3UPYIOTCSl 3HAHUA OO0ydYarouuxcss 1o OOTaHMKE, 300JI0TUH, AHATOMUH,
¢usnonoruu yenoseka. B 11 kiacce u3yyarorcs 3BOJTIONMOHHOE yUYE€HUE, OCHOBBI
9KOJIOTUH U YueHHue o ouocdepe.

VYyeOubiti mpeamer  «buonorusi»  mpu3BaH  00ECNEYUTh  OCBOCHHE
O0Oy4JaroIMMHCS OMOJOTUYECKUX TEOPUH M 3aKOHOB, MJICH, MPUHITUIIOB U MPaBUJI,
JIe)KAIIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTO00Opa3WH M OCOOCHHOCTAX KICTKH, OPTaHW3Ma, TOIYJISIIHH,
OMOIIeH03a, YKOCUCTEMBI, O BBIIAIOMINXCA HAYYHBIX JOCTHXKEHUSX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTHH, MPUKIAJIHBIX ACTIEKTaX OMOJOTHYECKUX 3HAHUU. {7
pa3BUTUA U TOJAJEpKaHUS HMHTepeca OOydarolmuxcsi K OHMOJIOTMM Hapsay Cco
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUYECKOTO MaTepuajia B COAEpP>KaHUHM MPOTrpaMMbl
Mo OMOJIOTUH TPEITyCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS W Pa3BUTHS
TOW WJIM MHOM 00JIaCTH OMOJIOTHH, BKIIAJIOM OT€UYECTBEHHBIX U 3aPYOCHKHBIX YIEHBIX
B pElIEHNE BAXKHEHIIINX OMOJIOTUUYECKUX U IKOJIOTUYECKUX MPOOIIeM.

Henpb nzyuyenus yuyeOHoro npeamera «buonorus» Ha yriiy0Ji€éHHOM YpOBHE —
OBJIajicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIbHOU



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra W MNpUOOpETECHUE YMEHUN
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONW 00nacTu
po(ecCUOHANBHON N1€ATENbHOCTH, CBSI3aHHOM C OWOJIOTHell, WM K BBIOODPY
y4eOHOr0 3aBeICHUS JIJIsl IPOJAOIKEHUS OUOJIOTHYECKOr0 00pa30BaHUsI.

JocTmwkenne 1enw wW3ydeHHUs ydeOHoro mpeamera «buomorus» Ha
yriayOa€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHMM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IPaBWJIaX, COCTABIISIFOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KApTUHY MHUpa; O
CTPOEHUHU, MHOrooOpa3ud U OCOOEHHOCTSX OHOJOTHYECKUX CHCTeM (KIJIETKa,
OpraHu3M, MOMYJIAIus, B, OMOreoreHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
¥ COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYaOIIUXCA C METOJaMH ITO3HAHUS >KHUBOW TPUPOIBI:
UCCIICIOBATEIbCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISAPHOW W
KJICTOYHOI OMOJIOTHUH, SMOPHOJIOTHH ¥ OWOJIOTHH Pa3BUTHUS, TCHETHKHU U CCIICKITUH,
OMOTEXHOJIOTUM W CHUHTETHUYECKOW OWOJIOTHH, IaJICOHTOJOTUH, OKOJIOTHH);
METOJIaMH CaMOCTOSITCJIbHOTO TPOBEACHUS OHOJOTHUYECKUX HCCIICIOBAHUNA B
nabopatopun W B mpuponae (HaOiroAeHHe, W3MEPEHHE, OKCIIEPUMEHT,
MOJICIMPOBAHHE);

OBJIaJicHHe OOYYarOIIMMHCS YMEHHUSIMU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HWH(POPMAIIMIO; TOIb30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOW; YCTAHaBJIMBATh CBS3b MEXIY
pa3BUTHEM OHOJIIOTMM ¥ COIHUAIbHO-)KOHOMHUYECKHUMU M  IKOJIOTHYECKUMU
npoOiieMaMi 4YeJOBEUeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH AESATENBHOCTH TIO
OTHOIICHUIO K OKPY)KaloIIe NPUPOAHOU cpene, COOCTBEHHOMY 3I0POBBIO H
3MI0POBBIO  OKPYKAIOIIUX  JIIOJIeH; OOOCHOBBIBaTH M  COOJIIOAATH  MEPHI
npoduIakTUKH WHOEKIIMOHHBIX 3a00JICBAaHUM, MpaBUJia TOBEJICHHUS B MPUPOJAC H
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM >KU3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE y 00YJaIONIUXCsI UHTEIUICKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
mpoliecce 3HAKOMCTBA C  BBIJAIONIUMUCS OTKPBITUSIMA M COBPEMEHHBIMH
WCCJICIOBAHUSIMH B OWOJIOTHUH, PEIMIAeMbIMU €10 MpOoOJIeMaMu, METOOJIOTHEH
OMOJOTUYECKOTO MCCIIEIOBAHMUS, TPOBEACHUS YKCIIEPUMEHTAIBHBIX HCCIICIOBAaHUMH,
perieHusi OWOJIOTMYECKUX 3aj]lad, MOJCIMPOBAHMS OHOJIOTHUYECKHX OOBEKTOB U
IIPOLIECCOB;

BOCTIUTaHUE Y O0YYarONIMXCs IIEHHOCTHOTO OTHOMICHHS K KUBOW MPUPOJIC B
IIEJIOM M K OTICIBHBIM €€ 00bEeKTaM U SABJICHUSAM; (OPMUPOBAHUE IKOJIOTUUECKOH,



T€HETUYECKOU IPAMOTHOCTH, OOIIIEH KyJIbTyphl IOBEJCHUS B IPUPOJIE; MHTErPALIU
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHre  OOYYaIOIMMUCA  KOMIIETEHTHOCTH B pallMOHAJbHOM
MIPUPOJIONOIH30BaHUH (COOJIIOCHUE MTPABUJI IOBEICHUS B IPUPO/JIE, OXPaHbI BUOB,
KOCHUCTEM, Ouocdephl), COXpPaHEHHUU COOCTBEHHOI'O 370pOBbS U 3I0POBBS
OKpYXKaromux Jojeid  (coOmromeHuss Mep NOpouIakTUKu — 3a00JeBaHUM,
obecrieueHre OE30MACHOCTH JKU3HENEATCIIbBHOCTH B YPE3BBIYANWHBIX CHUTYyaIUsIX
MPUPOJTHOTO M TEXHOTEHHOTO  XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUM B TTOBCEIHEBHOM JKU3HU,

co3gaHue  YCJIOBUM  JJi1  OCO3HAHHOIO  BbIOOpa  0oOydYarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOpUH, CIOCOOCTBYIOIIEH
nocieaymomeMy mnpodecCHOHAIbHOMY CaMOOMNpPENENeHUI0, B COOTBETCTBUU C
WHIMBU1yaJIbHBIMU UHTEPECAMU U TOTPEOHOCTAMU PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OWOJIOTHH Ha YIIIYyOJIEHHOM
YpOBHE cpeqiHero ofbero oopasoBanusi, coctarisieT 204 gaca: B 10 xkmacce — 102
yaca (3 yaca B Heenmo), B 11 kinacce — 102 gaca (3 yaca B Helelo).

OT60p opraHu3aMoHHBIX (GOPM, METOJOB M CPEJACTB OOyUCHHS OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CIEHM(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTU Ha
OpOJOJIKEHHE OMOJOTMYEeCKOro Oo0pa3oBaHUsT B OpraHU3alUSIX CPEIHEro
npo(ecCuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

O0s3aTeNnbHBIM yCIOBUEM MPU 00YUEHHH OMOJOTUU HA YIITyOJIEHHOM YPOBHE
ABJIIETCS TPOBEJEHUE JTaOOpaTOPHBIX U MPaKTUUECKHX padoT. Takxke ydacTue
0oOy4JaromuXcs B BBHIMOJIHEHUH MPOEKTHBIX U Y4eOHO-UCCIIeN0BAaTEIbCKUX PaloT,
TEMaTUKa KOTOPBIX OMPEIEISETCS YYUTEIEM Ha OCHOBE MMEIOIIUXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX PUPOIHBIX YCIOBUH.



COIEPKXAHUE OBYYEHUA
10 KVIACC

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

Tema 1. buoJsiorusi Kak Hayka

CoBpemenHas OuoJorusi — KOMIUIEKCHasE Hayka. KpaTkas uctopusi pa3BUTUS
Ouonornu.  buonmornueckue  HaykM W U3y4yaéMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE M TIOUCKOBBIE HAYYHBIE WCCIECAOBAaHUS B
OuoJiorumy.

3naueHue Ouosoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. I[lpodeccun, cBszaHHble ¢ Ouosiorueil. 3HaueHUe OUOIOTHUU B
NPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIMHE, CEeJIbCKOM XO3SIICTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHncTpanumn

[Hoptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, V.
I'apgen, I'. Mengens, B. 1. Bepnanckuit, U. I1. IlaBnos, U. 1. Meunukos, H. N.
Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

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

Tema 2. 7)KuBble cUCTEMBI U UX U3yUYeHHE

XKupble cuctembl Kak mnpeaMer u3ydeHus Ouonoruu. CBOWCTBA KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTh M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alMd JKUBBIX CHCTEM: MOJIEKYJISIPHBIM, KIIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIIUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHYeckmii), OuochepHniii. Ilpomeccel, mnpoucxoasnIue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKH >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, nzyyaroiiye >KkuBble CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3aINU.

N3yuenue xuBbIx cucteM. Metonel Omonmornueckoi Hayku. HaGmromenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [lonsaTre o 3aBUCUMON U
He3aBUCMMOW mniepeMeHHOW. IlmanumpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka rumnoTe3. HyneBast rumote3a. [loHsiTHE BBIOOPKH M €€ ITOCTOBEPHOCTH.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJYUYEHHBIX
pe3ynbraToB. [lprumHBl uCKaxeHHWs pe3yabTaToB JKcnepumeHTta. [lonstue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE TNPHU3HAKH KU3HU», «buomornueckue
cucrteMbl», «CBOWCTBAa KMBOM MaTepuw», «YPOBHU OpraHMU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMa», «buoreouenos», «buochepa», «Metoasl
M3y4YECHUS JKUBOU MPUPOBI».

O6opynoBaHue: 1abopaTopHOE 000PYI0BAHUE JIJIsi TPOBEACHUS HAOIIOCHUN,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTnueckas pabdora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

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

Mertonpl  MOJEKYJISIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnambLHOe
HeHTpUPyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuu

[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 M OAKTEPUATBHBIX KIETOK.

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

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Bopna u €€ posib Kak paCTBOPUTEIIS, pEareHTa, y4acTHE B CTPYKTYPUPOBAHUH KIIETKH,
TEIUIOPETYIAIMU. MuHepanbHbIe BENIeCTBa KIETKU, UX OHoIorndeckas poib. Poib
KaTUOHOB M aHWOHOB B KIIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMUHOKHUCTOTHBIN cocTaB 0enkoB. CTPyKTypbl 0eTKOBOM MoiieKkyibl. [lepBuanas
CTpYKTypa Oeika, NeNnTUHas CBs3b. BTopuuHas, TpeTH4YHAas, YETBEPTHUUHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamuss OeskoB.
buonornueckue Qpynkuun 6enkos. IIpuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapu/bl, OJUTOcaxapuibl U NOJUCAXapUIbl.
OO0mmii 1IaH CTPOEHHA U (PU3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. 'mapopunsHO-ruapododHbIe cBoMicTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuisl, BOCKU, cTepoubl. buonormyeckue GyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKYy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHUIO, MOJTYTPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cnimpanb. Mecrtonaxoxaenue u ouonorndeckue ¢pynkiuu JJHK.
Buael PHK. ®yukuun PHK B kietke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B mosekyiae ATO.
buonornueckue pynkiuu ATD. BoccTtaHOBIEHHBIE MEPEHOCUUKHU, UX (PYHKIIMH B
kietke. [pyeue nykneozuompugocpamor (HT®). Cexenuponanue JJHK. Memoowi
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHas Ouosiorusi: OMOXUMHUYECKHE W OMO(HU3NYECKHe UCCIeT0BaHUS
cocTaBa U TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoiiekyl. Mooeruposarue
CcmpyKmypuvl U QYHKYuLl 6UOMOIEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpanuun

[Toptpetsr: JI. ITonunr, Ix. Yorcon, @. Kpuk, M. Yuikunc, P. @pankius, O.
Conrep, C. [Ipy3unep.

Juarpammel: «PacnpeneneHne XUMUYECKUX JIIEMEHTOB B HEXKUBOM MPUPOAEN,
«PacmpenienieHue XUMHUYECKUX AJIEMEHTOB B dKUBOW MPUPOJE».

Tabnuuer u cxembl: «llepuonnueckas TabnHMIIA XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOAbI», «BemecTtBa B cocTaBe OpraHu3zMoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIb», «CTpOeHHE MOJEKYI
yriaeBooB», «CTpoeHue MOJIeKyl JunuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monekyinbl ATDx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000pyJ0BaHUE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGoparopHasi padora «VccieqoBanre HyKJICMHOBBIX KUCIIOT, BBIJICTICHHBIX
U3 KJIETOK Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KJIETOK: dyKapuoTHueckas U TmpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pAa30BaHMS KICTKH.



CrtpoeHnue npokapuoTuyeckon kietku. Kiaerounas cteHka OakTepuil u apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOPHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue u GyHKIIMOHUPOBAHUE dYKapUOTHUYECKON KieTku. [lnazmaruueckas
MeMmOpana (razmaiiemma). CTpykTypa miazMatuueckoil MemOpanbsl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: naccuBHbIN (AU dy3us, 00erdy€HHas
muddy3us), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Tonynponunaemocts MeMOpaHbl. PaboTa HaTpuii-KaaueBOro Hacoca. DHIOIMUTO3:
OUHOLMTO3, (paroruTo3. Dk3ouuTo3. Kinerounas crenka. CTpykTypa U (QyHKIHUH
KJIETOYHOM CTEHKU PAaCTeHUM, TpUOOB.

[utommasma. [uto3ome. [lutockenet. JIBmxenue muroraasMbel. OpraHouasl
kiIeTku. O HOMeMOpaHHbIE OPraHOU/ bl KIETKH: 3HA0I1a3Martnyeckas cetb (I11C),
anmapat [onbku, JnU30COMBI, UX CTpoeHue U (GyHKIUH. B3auMocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMAO0B KIeTKU. CTpOoeHHE TPaHYJISPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHTe3 pacTBOPUMBIX OeykoB. CUHTE3
KJIETOYHBIX MeMOpaH. ['mankuii (arpanyIsspHbBIN) SHIOTIIIa3MAaTHIECKUN PETUKYITYM.
Cekperopnas ¢ynkuus anmnaparta ['onbmku. Moougukayus 6enkos 6 annapame
Tonvoorcu. Copmuposxa 6enkos 6 annapame [onvOxcu. TpaHCIOPT BEIIECTB B
KJIeTke. Bakyonn pactuTenbHbIX KiIeTOK. Kiertounslii cok. Typrop.

[lonyaBTOHOMHBIE =~ OPraHOMABl  KJIETKU:  MUTOXOHIPUHU,  IUIACTHBL.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerne u (yHKIIMM MUTOXOHIApUN W 1actui. llepBuunsle,
BTOPUYHBIE U CIIOXKHBIE MIIACTHIBI (POTOCUHTE3UPYIOUINUX 3YKAPUOT. XITOPOILIACTHI,
XPOMOIUIACTHI, JEUKOIUIACTHI BBICIIIMX PACTECHUM.

HememOpannbie opranonasl kieTku CTpoeHHe W (yHKIIMH HEMEMOpaHHBIX
OpraHoOUI0B KJIETKH. Pu6ocomsr. IIpomesicymounvie Qunramenmol.
MukpodunameHTbl. AKkmuHogvle Muxkpoguiamenmol. MBIIIEUHbIE  KIIETKU.
AKmunoBble KOMNOHEeHMbl HeMblieuHbiX Kiemok. Mukpotpyooukn. KineTouHsrii
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuToriasmel.  LleHTpuons. benku, accoyuuposanuvie ¢ MuKpopuiameHmamu u
muxkpompyoouxamu. Momopnsie 6enxu.

Anpo. Obonouka sipa, XpOMaTHH, KapHoIUIa3Ma, SIPBIIIKUA, UX CTPOEHUE U
bynakiuu. SAnepuprii 0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCIOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamur u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHol o06oaouku 6 mumose. Aoephbiil
mpauncnopm.

Knerounsie BkiatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK 3YKApHUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmumbel u cxembl: «CTpoeHHE HYKapUOTHYECKOU KIeTkn», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTuTelnbHOM  KIeTku», «CtpoeHue
MUTOXOHJIpUNY, «Spoy, «CTpoeHre NPOKAPUOTUUECKON KIECTKU.

OGopynoBaHUe: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl pPacTUTENIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpEnapaThl 0aKTepUAIbHBIX KIETOK.

JlaboparopHass pabora «/3yueHHe CTPOEHUS KIETOK Pa3IMYHBIX
OpPraHU3MOBY.

IpakTuueckas padora «/3yueHue cBOMCTB KJIETOYHON MEMOPaHBI».

JlabopaTopHas paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTEIBHBIX KIETKAaX).

IpakTuueckas padora «/3yueHue NBMXKEHUS IUTOIIIA3Mbl B PACTUTEIbHBIX
KJIETKaX.

Tema 6. O0MeH BelecTB M NpeBpallieHHe JHEPIUH B KJIETKe

AcCUMWISIITUS ¥ JUCCUMUMIIALIMS — JIBE CTOPOHBI MeTaboim3Ma. Turbsl oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TreTepoTpOodHBIA. YYacTHE KHUCIOpoAa B OOMEHHBIX
mpolieccax. JHEpreTudyeckoe obecreueHne KIeTku: TmpeBpainienue ATD B
oOMeHHBIX Tporeccax. DOepMEHTATHBHBIA XapaKTep peakIiuid KIETOYHOTO
metabonuzma. DepMeHThl, UX CTPOEHHE, CBONCTBA M MEXaHU3M JIEUCTBUSI.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHUYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (PAKTOPOB.

[lepBuYHBI CHHTE3 OpraHUYECKUX BeIIECTB B KieTke. DOTOCHUHTE3.
AnoKcueeHHbll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUSMeHmbl U NUSMeHmMbl peakyuoHHo2o yenmpa. Poiab XJI0poriacToB B mpoliiecce
doTocunTe3a. CreToBas U TemHoBas (a3bl. Pomoovixanue, Cs., C4. u CAM-munol
gomocunmesa. IlpogykTuBHOCTE hoTOCUHTE3a. BiusiHue pa3nuyHbIX GakTOPOB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUYCHHE (POTOCUHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIUPYIOIIKUE OaKTepuu, >KeIe300aKTepuu, CcepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAYCHHE XEMOCHHTE3A.

AnHa’poOHbIe Oopranm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUsS U UX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl YHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTeNbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIICHUE TITFOKO3HI.

buonornueckoe okucieHUe, UK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUM B
npoiieccax Ouonoruueckoro okucienus. Huknudeckue peakiuuu. OKUCIUTEIBHOE
dbochopunmrpoBanue. Inepeus memoparnnoco epaouernma npomonos. Cunmesz ATD:



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

JdemoHcTpanumn

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

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

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

JlabopaTopHas patdora «3ydeHne KaTaquTUIeCKON aKTUBHOCTU ()EPMEHTOB
(Ha mpUMepe aMuUJIa3bl UK KaTaias3bl)y.

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

JlabopaTtopHass paGora «CpaBHeHHE TIpoliecCOB  (DOTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacneacrBeHHass uHGOPMALUSA M PeajM3alusa e€é B KJIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanuzanus HacnenctBeHHoW uHdopmanuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancmsiius u e€ stanbl. Yuactue TpancnoptHeix PHK B GnocunTese Genka.
VYcnoBust OuocunTeza Oenka. KomgupoBanue amuuHokucior. Pons pubGocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
IPOKAapUOT M 3YKApHOT. Perynsuusi akTUBHOCTH I'€HOB Yy MNpPOKapuoT. ['hmoresa
ornepona (®. XKaxo0, XK. Mano). Monekynapuvie mexanuszmovl IKCAPeCcCcU 2eHO8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymsiuss 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekeTounbie (OpMBI )KH3HU B 00JIUraTHBIC Tapa3uThl. CTpoeHHe
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

BupycHble 3a0051eBaHus YeI0BEKa, )KUBOTHBIX, pactenuii. CITN ]I, COVID-19,
COI[MAIbHBIE U MEIUIIMHCKUE MTPOOIIEMBI.

buounpopmamura: uumeepayus u ananuz o6oavuiux maccugos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX OaHHbIX. Hanomexnonozuu é ouonocuu u meouyune.
lIpoepammupyemole ghynxkyuu 6eaxkos. Cnocobwvl 00cmasKu 1eKapcms.



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 mnepuoabsl W perymsuus. Wutepdaza u  MHTO3.
Oco0eHHOCTH TpolieccoB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
NOCTCUHTETUYECKUH (TPEMUTOTHUUYECKHI ) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexanusm perummkauuu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTuil. JIUTUIOMAHBIA U
rariouAHbld  HaboOpbl  XpoMocoM. ['omonoruuneie xpomocoMmbl. [lonoBbie
XPOMOCOMBI.

Jlenenue kieTku — Muto3. CTauu MUTO3a U MMPOUCXOISAIINE B HUX MTPOIIECCHI.
Tunsl Mmuto3a. KapnokuHes v IUTOKMHE3. bUOJIOTHYECKOE 3HAYEHUE MUTO34.

Perynsuus muToTHYecKOro mukia kieTku. [Iporpammupyemasi KieTodyHas
rubesnp — arnomnTo3.

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

JdeMoHCTpanuun

Tabmumpel 1 cxembl: «OKWM3HEHHBIM MUK KIETKH», «Mwuto3», «CtpoeHue
xpomocom», «Permkanus JJHK».

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

JlaGopaTopHasi padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopHas padora «HabmroneHrne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JTyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoeHue n pyHKUINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

Oc00EHHOCTH CTPOCHUS U JKU3HEACSITEIIbHOCTH OJTHOKIIETOYHBIX OPTaHU3MOB.
Bakrepuu, apxeu, OJHOKIETOUHbIE T'pHUOBI, OJTHOKIETOYHBIE BOJOPOCIHU, APYrue
npotucThl. KonoHUaNbHbIE OPTaHU3MBI.



B3aumocBsa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, OpraHsl WU
cucTeMbl opranoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

TkaHu pacteHuil. TUNBI paCTUTENBHBIX TKAHEN: 00pa3zoBaTeIbHAas, IOKPOBHAS,
MpPOBOJsALIAsl, OCHOBHAsl, MexaHuuyeckas. OCOOEHHOCTH CTpOeHUs, (QDYHKUHA H
PACIIOJIOKEHHS TKAaHEW B OpraHax pacTEeHUM.

TkaHM KMBOTHBIX M Y€JOBEKA. THWIBI )KMBOTHBIX TKAHEH: SMUTEIHAIbHAS,
COCIMHUTENbHAS, MbIlIeYHasi, HepBHasg. OCOOEHHOCTH CTPOEHUS, (QPYHKIUN U
PACIIONIOKEHHS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

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

Onopa Tena opranusmoB. Kapkac pacrenuii. CKeneTbl OJHOKJIETOYHBIX WU
MHOT'OKJIETOUHBIX )KUBOTHBIX. Hapy»HbIl 1 BHYTpEHHHI cKeneT. CTpOSHHUE U TUIIbI
COCJIMHEHUS KOCTEM.

JIBukeHne  opraHu3mMoB.  [I[BHJKEHHE  OJHOKJIETOYHBIX  OpPTraHHU3MOB:
am&0OoUIHOE, JKTYTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMIA:
TPONM3Mbl M HACTUU. J[BMKEHHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblIleyHas cuctema. Pedrnekc. CkeneTHble MBIIIIIBI U MX padoTa.

[Tutanue oprann3mMoB. [lornonieHre BoAbl, yrIEKUCIOro ra3a i MUHEpalbHbIX
BEIIECTB  pacTeHussMHU.  [lutaHue  XMBOTHBIX.  BHyTpumosoctHoe u
BHYTPHUKJIETOYHOE NuuIeBapeHue. [IuTaHue MO3BOHOUYHBIX >KMBOTHBIX. OTaensl
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xenesbl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KokHOe npIxaHue. [[pIxaTenpHas HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX T[MO3BOHOYHBIX JKWBOTHBIX.
JIpixaTenpHass cucTeMa 4YejaoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJIEKONIUTAIOMUX. Perynsius apixanus. JlpixaTeabHble 00bEMBI.

TpaHCOPT BELIECTB Yy OPraHMW3MOB. T[pPaHCHOPTHBIE CHUCTEMBI PACTCHUMN.
Tpancnoptr BemecTB y KUBOTHBIX. KpoBeHOCHas cucremMa M €€ OpraHsbl.
KpoBeHocHast cucTeMa ITO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE CcOCyIbl M KpoBb. Kpyru KpoBooOpamieHusi. DBOIIOIUOHHBIE
YCIIO)KHEHUSI CTPOEHUsI KPOBEHOCHOM CHUCTEMBbI MO3BOHOYHBIX KUBOTHBIX. PaboTta
cepaua u €€ peryismus.

Brinenenue y oprann3moB. Beigenenue y pacteHuii. Boiiesienue y 2)KuBOTHBIX.
CokparutenbHbie Bakyonu. Opranbl BbieneHus. POunbTpanus, cekpeuus u
oOpaTHOe BcachblBaHHE KaK MEXaHH3Mbl pabOThl OpraHoB BblAeneHus. CBA3b
MOJOCTH Tejla C KPOBEHOCHOW W BBLACIWTEIIBHOM cUCTeMaMu. Beinenenue y



MMO3BOHOYHBIX JKHUBOTHBIX M uenoBeka. [louku. CTpoeHne u (yHKIIMOHHPOBAHUE
He(pona. OOpazoBaHHE MOYH Yy YETIOBEKA.

3anmuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepHil M HUCTHI NPOCTENIINX. 3alIUTa Yy MHOTOKJIETOUHBIX pacTeHuil. Kytukyna.
CpencTBa macCUBHOM M XUMHUYECKOM 3aIIUThI. OUTOHIIHIBI.

3ammTa y MHOTOKJIETOYHBIX J>KMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIC.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema dyenoBeka. KieTouHb u
rYMOpPAJIbHBIA MUMMYHHUTET. BpoXnEHHBbIA W NpUOOPETEHHBIN crenupuIecKuit
UMMYHUTET. Teopusi KIOHaJIbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxAEHHOTO
UMMYHUTETA B Pa3BUTHUH CUCTEMHBIX 3a00JI€BaHH.

PazgpaxkxumocTe M perymdanus |y Opramu3moB. PaznpaxuMocts y
OJIHOKJIETOYHBIX OPraHu3MoB. Takcucel. Pa3apa>kuMoCTh U peryssinus y pacCTeHUM.
PocToBble BelllecTBa U MX 3HAYEHUE.

HepBhuas cucrema u pediekropHas peryisinus y S>XUBOTHbIX. HepBHas
CUCTEMA U €€ OTAEIbl. DBOIOLINOHHOE YCIOKHEHHE CTPOECHUSI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTIEIbl TOJOBHOIO MO3ra IO3BOHOYHBIX KHUBOTHBIX. Peduexc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIIEKCHI.

['ymopanbHas perynsuus U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKeie3bl 3HTOKPUHHOM CUCTEMBI U UX TOPMOHBI. /leiicTBrEe TOpMOHOB. B3auMocBs13b
HEPBHOW U SHAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cucrema.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuer u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bogopociny, «bakrepun», «lIpocteitmme», «OpraHbl UBETKOBBIX pPACTCHUN»,
«CucteMbl OpPraHOB TO3BOHOYHBIX JKMBOTHBIX», «BHYyTpeHHee CTpoeHHE
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBbie cuctembl», «CTpoeHue CTEeOIs»,
«CTpoeHHe JHUCTOBOM IIACTHHKW», «TKaHU XKUBOTHBIX», «CKEIeT 4eloBeKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MpI11eyHas CUCTEMA,
«BbienurenbHas cUcTeMa», «JHJOKpPUHHAs cuctema», «CTpOEHHE MBI,
«IMMyHUTETY, «KHUI1e4yHonoa0CTHRIEY, «Cxema  TATaHUS  PaCTECHUIN»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOCHHE THUIAPHI»,
«Ctpoenue miaHapumn», «BHyTpeHHee cTpoeHue 0XAeBoro uepssi», «HepBHas
cucteMa peio», «HepBHas cucrtema gjsarymku», «HepBHas — cucrema
npecMbikatomuxcsi»,  «HepBHas  cucrema  ntuny, «HepBhHas — cuctema
MIeKkonuTaommx», «HepBHas cuctema yenoBekay, «Pediexcy.

O06opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKpOIpenapaThl OJIHOKIETOYHBIX
OpraHW3MOB, MUKpOIpENnapaTbl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJUICKIIUU



HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUIAPbl KOMHATHBIX pAaCTeHUH, repoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE Npenaparbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUIEKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJIOBEKa,
000opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmasua u OeJIKOB MoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAaHU3Ma
JbIXaTeIbHBIX IBUKEHUN, MOJICSIA TOJIOBHOT'O MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKkaHel pacTEeHUI».

JlaboparopHasi pabora «3ydyeHue TKaHEeH sKUBOTHBIX).

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

Tema 10. PazmHoKXeHHe H pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpraHu3MOB: Oecrojioe (BKJIIOUYas BEreTaTUBHOE) U
noysioBoe. Buael  Oecriosioro  pa3MHOXKEHMsI:  MOYKOBAHHUE,  CIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHHE.

[TonoBoe paszmuHoxxeHue. IlonoBbie KIeTKU, wWiM rameTsl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornyeckuii cMpICi
M€No3a W TOJOBOrO mporecca. Melo3 M ero MecTto B KU3HEHHOM LMKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeE3Bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIIBHOE pa3BUTHE SKUBOTHBIX. CHOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOO.IeM IMOPUOLOSUMN.
Konyenyusi mopgoecenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmnenwe. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JUCTKH
(ractpynsinusi). 3aKiiaika OpraHoB M TKaHEU U3 3apOoJbIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSAHUE YacTed pa3BUBAIOIIETOCS 3apojbllia (3MOpUOHANbHAS WHIYKIIHS).
3aknagka TIUIaHA CTPOECHHUS KUBOTHOTO KakK pPe3ylbTaT HUEpapXUUECKUX
B3aMMOJICUCTBUI T'E€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHbBIX
(baKkTOpPOB OKPYKAIOIICH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbubli mepuon. Ilpsimoe wu
HempsiMoe  pa3BuTHe. Pasputne ¢ wMeramopdo3oM 'y O€ClO3BOHOYHBIX |
MO3BOHOYHBIX KUBOTHBIX. bHoOrMYeckoe 3HaYE€HHE NPSMOTO0 U HENPSIMOTO
pa3BUTHA, UX PACHPOCTPAHEHUE B MpUpOAE. THUIbl pocTa KUBOTHBIX. DaKTOPHI
PEryJsiliM POCTa XKUBOTHBIX U yenoBeka. CTaluu MOCTIMOPUOHAIIBHOTO Pa3BUTHS



y ’KMBOTHBIX U 4esoBeka. [leproapl oHToreHesa yenoBeka. CTapeHne U CMEpTh Kak
OMOJOrnYeCKUe MPOLECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM IHKJIe pacTeHuil. OOpa3oBaHue CIIOp B Ipoiiecce Meio3a. ['ameTorenes
y pactenuid. OmIoA0TBOPEHUE U PA3BUTUE PACTUTEIIBHBIX OpPraHu3MoB. J[BoliHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHuE U Pa3BUTHE CEMECHHU.

MexaHu3Mbl pETyJISIMU OHTOT€HE3a Y PACTEHUHN U JKUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBammn, X. lneman.

Tabmumel U cxeMmbl: «BereratuBHoe pasMHOXeHHE», «Tumbel OGecrosioro
pa3MHOXKEHUS», «Pa3MHOXEHUE XJIaMHUAOMOHAAb», «Pa3zMHOXEHHE HBIJIEHBI»,
«Pa3MHO)eHne ruapby, «Mehosy, «XpoMocoMbl», «I'ametorenes», «CtpoeHue
SULEKIETK U crepMaTo3ousiay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsiMmoe u
HEMpsMOe pa3BUTUE», «Pa3BUTHE MaNCKOTO Kyka», «Pa3BuTue capaHumy,
«PazButne NATYHIKA», «JIBOHHOE OIJIOJOTBOPEHUE Y IIBETKOBBIX PACTCHUN,
«CTpoeHne CeMSH OJHOJOJBHBIX U JBYJOJbHBIX pAacTeHUI», «KW3HEHHBIA UK
MOPCKOM KanmycTb», <« KHU3HEHHBIN LUK MXa», <« KU3HEHHBIN UKJIT MATOPOTHUKAY,
«OKW3HEHHBIN IHUKIT COCHBIY.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONIpPENapaThl SULEKIETOK |
CIIEpMAaTO30MJ0B, MOAENb «L MK pa3BUTHUS JIATYILIKNY.

JlaGopaTropHasi padora «l3yueHue CTPOEHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MUKpOIIpenapaTaxy.

IIpakTuyeckass padora «BplsiBJIEHUE NPU3HAKOB CXOACTBA 3apOjIbIIIEH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpPraHOB pPAa3MHOMXEHHUS BBICHINX
pacTeHUN».

Tema 11. I'eHeTHka — HayKa 0 HaCJEACTBEHHOCTH W HM3MEHYHBOCTH
OPraHu3MoOB

Hcropust cTaHOBIEHUS U Pa3BUTHUS T€HETUKU Kak Hayku. PaboTel I'. Menaens,
I'. ne ®pusa, T. Moprana. Posib OT€YECTBEHHBIX YUYEHBIX B PA3BUTHUU T'€HETUKHU.
Pa6otsl H. K. Konbriosa, H. U. BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenko,
10. A. ®dunmnmaenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELECCHUBHBIN
MpU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTASI JIMHUS, TUOPHUIBI, TCHOTHUII, (DEHOTHTI.
OCHOBHbIE =~ METOJbl ~ TE€HETUKW: THOPUIIONOTUYECKUH,  LUTOJIOTHYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHcTpanumn



Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
Basuiios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeB-PecoBckuii.

Tabnuibl U cxeMbl: «MeToAbl TeHETUKNY, «CXeMbI CKpEIIBaHUS.

JlabopaTopnass pabora «J/lpo3oduna Kak OOBEKT TE€HETHUYECKUX
HCCIIEIOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnens — 3aKoH
eAMHO00pa3us rudpUI0B nepBoro nokoieHus. [IpaBuno nomMmunupoBanus. Bropoi
3aKOH MeHaens — 3aKOH paculeIuIeHus] NPHU3HAaKkoB. L[UToormyeckre OCHOBBI
MOHOTHOPUTHOTO CKpeIrBaHusl. [ MmoTe3a YucToThl raMer.

AHanu3upyroniee ckpemubanue. [IpomMexyTOUHBIN XapakTep Haclaed0BaHUs.
Pacuienienrie npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

JuruOpuaHoe ckpeuuBanue. Tpetuil 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HacJe1I0BaHus Mpu3HakoB. L{uronoruyeckne 0CHOBBI AUTUOPUAHOTO CKPEIIIMBAHUSI.

CuemnienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CueniieHHoe
HACJEJOBAaHUE T€HOB, HAPYIIEHUE CUEIUJICHHUS MEXAy TeHamMu. XpOMOCOMHas
TEOpPHs HACIEICTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHHU3M OINpPEAEICHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMeTHbIM Ioj. ['eHeTmyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CLEIUIEHHBIX C IIOJIOM.

I'enorun kak nenoctHas cucrema. [nerorponus — MHOKECTBEHHOE IEUCTBUE
reHa. MHOXECTBEHHbIM auienu3M. B3anMonencTBUE HeEaJUIeNIbHBIX TI'€HOB.
Komnniementaprocts. Onuctas. [lonumepusi.

['eHeTMUECKHI KOHTPOJIb PA3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, & TAKKE
(U3MOTOTHYECKUX  TPOILIECCOB, TOBEAEHWUS HW  KOTHUTUBHBIX  (DYHKIIHA.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['€HEeTHYeCKue acmeKThl KOHTPOIS U
M3MEHEHHS HACJIeICTBEHHON MH(OPMAITUU B TTIOKOJICHUAX KJIECTOK U OPraHNU3MOB.

JdemoHcTpanumn

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

Tabnuter 1 cxembl: «llepBbiii 1 BTOpoi 3akoHBI MeHaenss», « TpeTuil 3akoH
Meunnens», «AHanu3upymoliee CcKpelnBaHue», «HemnomHoe aoMuHUpOBaHUEY,
«CuernyieHHOe HacjJeAOoBaHWE NPHU3HAKOB Yy Apo3oduibly, «['eHeTnka momay,
«Kapuotun denoseka», «Kapuotun napozoduib»y, «Kapuotun nTuib,
«MHOXeCTBEHHBIN anaenu3M», «B3anumMo1eiCTBHE IT'€HOBY.

ObopynoBanue: MoAeNnb sl JEMOHCTPAallMd 3aKOHOB €IUHO0Opasus
rUOpHUIOB TIEPBOTO TIOKOJICHUSI M pAaCHICIUICHUSI NPU3HAKOB, MOJEIb s
JEMOHCTpPAlMA 33aKOHA HE3aBHUCUMOIO HACJIENOBAaHMUS MPU3HAKOB, MOJEb I



JEMOHCTPAlMd CLEIUIEHHOTO HACJIEJOBaHUSl MPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKporpenapart: «J[po3odumnar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPHUAHOIO
CKpEIIMBaHUS Y APO30(PUITBD».

IIpakTnueckas  padora  «M3yueHue  pe3yabTaToB  JUTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITBD.

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotumnma W cpenbl Opu  GopMHpoBaHUHU (EHOTHIIA.
N3MenunBOoCTh Mpu3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHas U3MEHYMBOCTh. Ponb cpeasl B (OpMUPOBAHUU
MoaupUKAIMOHHON n3MeHUnBOCTH. Hopma peakuuu mpusHaka. BapuannoHHBIM
psan u BapuanmonHas kpuBasi (B. HMoranncen). CpoiicTBa MoaudUKaIIMOHHON
M3MCHUYMBOCTH.

I'enoTunuueckass M3MEHUMBOCTh. CBOMCTBA IN'eHOTUINYECKONM U3MEHUYMBOCTH.
Buipl reHOTUTIMYECKOM H3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIl[MOHHAS.

KomOunaTuBHasT W3MEHYMBOCTh. MeH03 M TMOJOBOW TIPOILIECC — OCHOBA
KOMOMHATHBHOM M3MEHYUBOCTH. POJIb KOMOMHATHBHOM M3MEHUYMBOCTH B CO3JaHUHU
T€HETUYECKOT0 pa3Ho0Opa3us B Mmpejiesiax 0JJHOrO BU/A.

MyTanroHHasT M3MEHYMBOCTb. Buapl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W WHAYIUMPOBAHHBIE MyTalMu. SaepHble U
nuToryiasMaTuyeckue mMytanuu. CoMaTHYeCKHWE M TOJOBble MyTanuu. [IpuynHbI
BO3HUKHOBECHUsS MyTauui. MyTareHbl HW WX BJIMSIHHAE€ HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAI[MOHHOI'O Mporecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B
HaciencTBeHHo u3MeHunBocTy (H.M. BaBwior). BHesaepHas W3MEHUYMBOCTH U
HACJICJICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSEHEMUYECKUX (HaKkmopos 8
HACe008aAHUU U UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMO8.

JdemoHncTpanumn

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

Tabmumper w cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukarmoHHas
H3MEHYHUBOCTHY, «KombOuHaTuBHas U3MECHYHUBOCTBY, «Meiio3»,
«OnnopoTBopeHuey, «I eHeTnueckue 3a00eBaHMUS YeIOBEKay, «BUIbI MyTaIuiiy.

O6GopynoBaHue: XKMBbIE M TepOapHBIE SK3EMIUIIPhl KOMHATHBIX PACTCHUH,
pucyHk#u (portorpadun) KUBOTHBIX C Pa3TUIHBIMU BUIAMH H3MCHUYHBOCTH.

Jlaboparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAIIMOHHOW HW3MEHUYMBOCTH. IlOCTpoeHHME BapHallMOHHOTO psjga H
BAPUALIMOHHON KPHUBO».



IIpakTnueckas padora «Mytamuu y aApo3opunsl  (HA TOTOBBIX
MUKpOIpPENnapaTax)».

Tema 14. I'eneTuka 4esioBeka

Kapuorun denoBeka. MexayHapoaHass mporpamMma HUCCIEIOBAHUS T€HOMA
yejaoBeKa.  MeToapl  M3YYEHHMs] TEHETMKM  YEJOBEKa: T'€HEAIOTHYECKUU,
OJIU3HCIOBEIH, IUTOT€HETUYECKHUM, MOMYJIALMOHHO-CTATUCTUYECKHUN,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemMeHHOE OTIPEACICHUE TEeHOTHUIIA:
MOJJHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUIMUPOBAHHUE, B TOM YHCJIE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHble 3a00eBaHuUs YeIoBeKa. | eHHbIE 1 XPOMOCOMHBIE
Oosie3Hu dYenoBeka. bolie3HW ¢ HACIEACTBEHHON MPEeapacloyiOKEHHOCTHIO.
3HaYeHUEe MEIUIMHCKOW T'€HETUKHU B MPENOTBPALICHUU U JICUEHUU T€HETUUYECKUX
3a00JeBaHUil 4YeioBeka. MeauKo-reHeTUuecKoe KOHCYJIbTHpoBaHue. CTBOJIOBHIC
KIeTKU. [ToHATHE «T€HEeTUYECKOro rpy3a». DTUYECKUE acClEKThl MUCCIEJOBAHUN B
o0J1acT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckre ¢akTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bU3UYeCKOMY M XUMHUYECKOMY 3arps3HEHUIO OKpYIKaroIie cpenbl. ['eHeTnueckas
PEAPaACIIONONKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.

JdemoncTpanuun

Tabnuuer u cxembl: «Kapuotun denoBeka», «MeToabl U3yUYeHHs] T€HETUKH
yesioBekay, «I eHeTnyeckue 3a001eBaHuUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlIeHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Cetekuusi OpraHusMoB

JlomecTuKamus 1 celieKuus. 3apOoxKIECHUE CEJEKIUN U TOMECTUKALINK. Y YEeHUE
H. W. BaBunoBa o IlleHTpax NPOMCXOXICHHS M MHOTroo0pasusi KyJIbTYPHBIX
pacteHuii. Ponb cenekuuu B CO3JaHUH COPTOB PACTEHHI U TOPOJI KUBOTHBIX. COpT,
nopoja, ITaMM. 3aKOH TOMOJIOTUYECKHUX PSAIOB B HACIIEICTBEHHON N3MEHYMBOCTH
H. W. BaBunoga, ero 3HaueHue JjIsl CEIEKIIMOHHOW pPabOTHI.

Metonbl ceneKnuoHHOM paboThl. MCKycCTBEHHBIH OTOOp: MacCoOBBIA W
WHJAUBUIYaIbHBIM. DTaIbl KOMOMHAIIMOHHOM CCJICKIIUU. HUcnrwiTanne
npousBoauTeNied 1o MmMOTOMCTBY. OTOOp MO TEHOTUIY C TIOMONIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA M OTOOP 1O TEHOTUITY ¢ romoIbio aHammza J{HK.

HckyccTBeHHBIM ~ MyTareHe3  KaKk  METOJI  CCJIICKIIMOHHOW  paboThI.
PannanoOHHBIN M XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MYTalUi y KYJbTYPHBIX
¢opm opranusmoB. lcmonp30BaHHE TEHOMHOTO PEJAKTUPOBAHUS W METOJOB
pekomOuHanTHbIX JJHK a1st monmydyeHust ucxoaHoro mMatepuana sl CEIeKIHH.

[Tonyuenue MTOJIUTLION]IOB. BryTtpuBuaosas TUOpUIU3ATIHSL.
brmuskopoacTBeHHOE — CKpemmBaHWe, ~WiId  WHOpumuHT.  HepoacTBeHHOE
CKpelllMBaHue, Wik ayropuauHr. 'erepo3uc u ero npuuuHbl. Vcnonb3oBaHue
retepo3uca B cenexkuuu. Otnanénnas ruOpuausanus. [Ipeononenue Oecruionus



MEKBHUIOBBIX THOPUIOB. JIOCTHXKEHUS CEJIEKIINU PACTCHUMN U KUBOTHBIX. «3enéHnas
DesoONOYUL).

CoxpaHeHue U U3YyYEHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUIN U UX
JTUKUX POJIUYEH NIl CO3JaHUsl HOBBIX COPTOB M THOPUJIOB CEIBCKOXO3IMCTBEHHBIX
KyJIbTyp. H3yuenue, coxpawenue u ynpagieHue 2eHemuyecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICAOBBIX  JHCUBOMHBIX 6 YENAX  VIYYUleHUs.
Cyuecmeyiomux u co30auusi HO8bIX NOpPOO, JUHUL U KPOCCO8, 8 MOM HYUCIEe C
NPUMEHEHUEM COBPEMEHHBIX Memo008 HAYUHbIX UCCAe008AHULL, nepedosblx uoell u
NepCneKmueHbIX MexHOoNA02UL.

JdemoHcTpanumn

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

Tabmuipl v cxembl: «l{eHTpBI TPOUCXOKIECHUS U1 MHOTO00pa3usl KyJIbTyPHBIX
pacTeHui», «3aKOH rOMOJOTMYECKUX PSIJ0B B HACIEICTBEHHOW M3MEHYUBOCTH,
«Metogsl cenexkuuny, «OtnanéuHas rudpuauzanus», «MyrareHesy.

JlaGopaTropHasi padora «/3yueHne copToB KyJbTYPHBIX PACTCHUH U MOPOJ]
JIOMAIIIHUX KMBOTHBIX).

JlaGoparopHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikekypcusi «OCHOBHBIE METONBI MU JIOCTHXKEHHUS CEJIEKUMU pPACTEHUl U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYO bepmy,
COPTOMCTIBITATEBHBIM YYaCTOK, B TEIJIMYHOE XO35SUCTBO, B JAaOOPaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKasi OMOJI0TUsA

OOBEKThI, MCHOJB3YyEeMble B OMOTEXHOJOTHH, — KIJIETOYHbIE W TKAHEBBIC
KYJbTYpHI, MHUKPOOPTraHU3MBI, ux XapaKTEpPUCTHUKA. TpanunmonHas
OMOTEeXHONOTHA:  XJIeOOMeUeHne, TMOMyYeHUE KHUCIOMOJIOYHBIX TMPOIYKTOB,
BUHOJenuEe. MukpoOuonornyeckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
TexHosiorui. [Ipon3BoicTBO Oefika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJOTHl U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS T€EHOMOB C LIEJIBIO MOJYYEHUsI OPraHU3MOB M MX KOMIIOHEHTOB,
COJIEp KalllX HE BCTPEUAIOIIHNECS B IPUPOIE OMOCUHTETUYECKUE ITYTH.

Knerounass unxeHepus. Metoapl KyJbTypbl KJIETOK U TKaHEW PACTCHUM H
KUBOTHBIX. Kpumobanku. ComaTuueckass rHOpuAM3aIUsS W COMATHYCCKUUH
smOpuoreHe3. lMcmonap30BaHWE TAIUIONAOB B CEJNEKIUU pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHAIbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PEeKOHCTpYKIUs
SMUEKJIETOK U KIOHUPOBAaHHUE >KUBOTHBIX. METOJl TpaHCIUIAHTALUH SIAEP KIIETOK.



Texnonozuu 0300po6aeHUs, KYTbMUBUPOBAHUS U MUKDPOKIOHATLHO0 PAZMHOICEHUS
CeNbCKOXO3AUCEEHHBIX KYIbMYP.

XpoMOCOMHass M TeHHas WHXEHepusd. VCKyCCTBEHHBI CHHTE3 I'€HAa W
koHCcTpyupoBanue pekoMOMHaHTHBIX JIHK. Cozdanue mpanceennvix opeanusmos.
JIOCTH>KEHUS U TEPCIIEKTUBBI XPOMOCOMHOM M TEHHOW MHKEHEPUU. DKOJIOTUUECKUE
U ATUYECKHE MPOOJIeMbl TEeHHOW MHKEHEPHU.

Menuuunckue Ouotexnonoruu. [loctrenomuas uudposast meaununa. T11P-
IUArHoCTUKa. MeTa0oJIOMHBIM aHalu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoma
YesjoBeKa I OLEHKH COCTOSIHMS €ro 310poBbs. Vcmosib30BaHHE CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepust s pa3pabOTKU
(yHIlaMEHTaJbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUH, CO3/IaHUS KOMIUIEKCHBIX
TKaHEeW COYeTaHHUEeM TEXHOJOTUH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoyauHra
JUIS peLLIeHUs 3a7a4 IEePCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHre BEKTOPHBIX BaKIMH C IEJbl0 obecrnedyeHus: KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynxumonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00JIeBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

TaOnuup! u cxemsl: «Vcnonb3oBaHNE MUKPOOPIaHU3MOB B IIPOMBIIITIEHHOM
IIPOU3BOACTBEY, «KileTouHas HHKEeHEepUs», «I €HHass HHXKEHEPUI».

JlaboparopHas padora «l3ydyeHue o0beKTOB OMOTEXHOIOTUI.

IIpakTnyeckas padora «lloaydeHre MOIOYHOKHUCIIBIX IPOLYKTOBY.

IKckypeusi «bUOTEXHONOrMsT — BaKHEWINAs IPOM3BOIAUTENIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE IMPOU3BOJICTBO)Y.

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIHMOHHBIX MPeEICTABJICHHH B
onosiorum

OpomonmonHas Teopust Y. JlapBuna. Ilpeanocbuik BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U HayuyHas AesarenbHocTh Y. JlapBuHa.

JIBr>KyIIMe CUiIbl 3BOJIIOIMU BUI0B 0 Y. JlapBUHY (BBICOKAasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpraHu3MOB, HACIEJICTBEHHAas W3MEHUYMBOCThb, OopnOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cuaTeTHueckor Teopun dBomonmu (CT3). Heitrpanshas
Tteopus HBomroruu. CoBpeMeHHass JBOJIOIMOHHAS  OWOJIOTHS. 3HAYEHUE
ABOJIIOLIMOHHOW T€OpUHU B POPMHUPOBAHUM €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn



Iloptpetsl: Apuctorens, K. JInnnen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonnein, /. K.
benses.

Tabmuue! u cxemsl: «Cuctema xxuBoi npupoasl (1o K. Jlunuero)», «Jlectuna
AKUBBIX cymiecTB (o Jlamapky)», «MexaHusm (GpopMupoBaHus MPUCTOCOOTECHUM Y
pacTeHuil 1 )kUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapipyra mytemecTsus Y.
Hapsunay, «Haxoaxkm Y. [apBuna», «®Dopmbl O0pbObl 3a CYLIECTBOBAHUE,
«Iloponpl romy6ei», «MHoroodpasue KyIbTypHbIX (opM KanmycTbl», «Ilopossl
JIOMAIIIHUX >KUBOTHBIX», «CxeMa oOpa3zoBaHus HOBBIX BUAOB (1o Y. [dapBuny)»,
«CxemMa COOTHOLUEHMS MABWXKYIIMX CHJ JBOMIOUAN», «OCHOBHBIE IOJIOKEHHUS
CUHTETUYECKON TEOPUH IBOJIOLIUN.

Tema 2. MUKpPO3BOJIIOLMSA U €é pe3yJIbTaThl

[lonynsuus Kak sneMeHTapHas eAuHuLa 3BooUrd. COBpEMEHHBIE METObI
OLICHKM TEHETUYECKOTO pa3HOOOpa3usi M CTPYKTyphl mnonyisiuuidl. M3Menenue
reHopoHJa TOMYJSIUU KaK d3JEMEHTapHOE »JBOJIIOIMOHHOE sIBIICHHE. 3aKOH
reHetTuyeckoro papHoBecus Jx. Xapau, B. BaiinOepra.

OnemeHTapHble (aKTOPbl (ABUXKYIIKME CHUJIbI) HBOJIONUH. MyTalmOHHBIN
npouecc. KomOunatuBHass u3MeH4YuBOCTh. [Ipeiid reHoB — chydaiiHble
HEHaIpaBJICHHbIC U3MEHEHMSI YacTOT ajulesell B momyssusax. ¢ deKkT ocHoBaTes..
Opdexm 6ymouinounozo eopaviwika. CHudiceHUue 2eHemuyecKko2o paszHooOpasusl:
npuuunsl u creocmaus. llposenenue s¢hgpexma opetigha 2eHo8 8 HOILUIUX U MATBIX

NONYAYUSX. Murpauumu. Nzonsus TTOITYJISIAM: reorpadudeckast
(mpocTpaHCTBeHHAs ), OMoornyeckas (pernpoyKTUBHAS).
EcrectBennsiit otbop — HampaBisoomuid (akTtop 3BodOIUUA. DOpMBI

€CTECTBEHHOTO  OTOOpa:  JBIKYIIMH, CTaOWIM3UPYIOIINHN, pa3pbIBAIOIINAMI
(mm3pyntuBHbIi). [logoBoit oT60p. BO3HMKHOBEHHE W SBOJIOIUS COIHUAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[IpucnocOONEHHOCTh  OPTaHW3MOB  KaK  PE3yJlbTaT  MHUKPOIBOIIOIHH.
BoznukHoBeHMe mpucnocoOaeHuit y oprann3MoB. ApoMoph03bl U UANOATANTALINH.
[Tpumeps! pucocobIeHN y OpraHu3MOB: MOP(hOIOTHYEeCKUE, PU3NOIOTHIECKHE,
onoxumudeckue, TmoBeaeHUeCKHe. OTHOCHUTEIBHOCTh  MPHUCIOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHume Kak pe3ynbTar
MUKPOIBOMIONUHU. M3omsamust — kimtoueBor (aktop BumooOpazomanus. Ilytm u
CIIOCOOBI BH1000pa30BaHUS: aJJIONATPUYECKOE (reorpaduyeckoe),
CHMITAaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE)» (monumIONaU3AIKS,
rubpuauzanus). JJMMTeTsHOCTh BOIIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl GopMUPOBaHUS OUOJIOTUUECKOTO Pa3HOOOpa3usl.



Pounb 3BOMIOLMOHHOM OHONOTUH B pa3pabOTKe HAYYHBIX METOJOB COXPaHEHUS
O6uopazHooOpasusi. MUKPOIBOJIONUS U KOIBOJIOIUS IMAPa3UTOB U HX XO35EB.
Mexanu3Mbl pOpMUPOBAHUS YCTOWYUBOCTU K aHTUOMOTHKAM U CITOCOOBI OOPHOBI C
HEM.

JdemoHcTpanumn

IToptpersl: C. C. YUeTBepukos, 3. Maiip.

Tabmuupl um cxeMmbl: «MyTallMOHHasE W3MEHYMBOCTHY, «llomyndnuronHas
CTPYKTypa BHIa», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxymue
CWJIBl HBOJIIOLIUNY, «DKOJIOTMYECKash M30JSALUs MONYJSLUA ceBaHCKOM (openny,
«["eorpadumyeckas N30ISLMS TUCTBEHHUIBI CHOMPCKON U TUCTBEHHUIIBI 1AYPCKOI»,
«IlonynsiIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB M KepTB», «Cxema nencTBUs
€CTECTBEHHOT0 0TO0pa», «@opMbI 60pHOBI 32 CcyllecTBOBaHUEY, « MHyCTpUaIbHBbIHM
MenaHu3m»,  «oKuBble  HckomaeMble»,  «[IOKpOBHUTENBCTBEHHAss  OKpacka
KUBOTHBIX», «[Ipenmympexnaromas okpacka >XHUBOTHBIX», «DHU3UOIOTHYECKUE
apantauuny, «l[Ipucnoco6leHHOCT, OpPraHu3MOB U €€ OTHOCHTEIbHOCTHY,
«Kpurepuu Buna», «Buasl-nBoiHukmn», «CTpykTypa Buaa B npupoie», «Crnocoosl
BUI000pa3oBaHus», «I'eorpaduueckoe Bu000pa3zoBanue TpEX BUIOB JIAH bIIICH,
«IKoNOru4YecKkoe BUI000pa3oBaHUE BUAOB CUHUID, «IlonMHUIIONABl pacTeHun»,
«KamycTHO-peieUHbI THOPHUIY.

Oo6opynoBanue: repdapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ mpuMepaMu pa3IMUHbIX MPUCTIOCOOIEHUM, YyUesia MITUIl U 3Bepel pa3HbIX
BUJIOB, TepOapuu pacTeHUW ONM3KUX BHUIOB, OOPA30BABIIUXCS PA3IUYHBIMU
crocobamu.

JlabopaTopHas pa6oTa «BbIsBIICHHE U3MEHUNBOCTH y 0COOEH OTHOTO BHIa».

JlabopaTopHas padora «IIpucrnoco6eHuss OPraHM3MOB U UX OTHOCHUTEIIbHAS
11E7e€CO00Pa3ZHOCThY.

JlaGopaTtopuas paGora «CpaBHEeHHE BHUIOB 10 MOPQPOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boaouus U e€ pe3yJbTaThl

Meronbl  uM3ydeHus MakpolBosironuu. [lameoHTonormueckne  MeETOJbI
u3ydyeHus osBoiouuu. Ilepexoanbie @GopmMbl U (QUIOTEHETHYECKHE  PSIbI
OpraHU3MOB.

buoreorpaduueckre metonasl u3yudeHus sBononuu. CpaBHeHHE (GIOpbl U
(dayHsl MaTepukoB M OCTpoBOB. buoreorpaduueckune obnactu 3emiau. Buabl-
SHAEMUKHU U PEJIUKTBHI.

OMOpPHOIOTUYECKHE U CPAaBHUTEIBHO-MOP(OIOTrHIECKHE METO/bl M3yUeHUs
3BOJIIOLMHU. ['eHeTHYecKrMe MEXaHU3Mbl 3BOJIOLMKA OHTOT€HE3a U IOSBIICHHUS
HBOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPIaHBbI.
PynumenTtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMATUYECKUE METOAbI U3yUCHUS HBOTIONUU. [ OMOJIOTHYHBIE
reHbl. COBpEMEHHbBIE METO/IbI TOCTPOCHUSI (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U IBOJIOIHUSI TECHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBmiia) SBOJIONUU. [IpuHyun cmenvl yHKYuULL.
HeoOpaTtumMocTs 3BodonMU. ApanTvBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJTIOLIHH.

JdemoHcTpanumn

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

Tabmuipl 1 cxembl: «DUTOTCHETUYECKUN Pl JIOMIATN», «KAPXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedansy,  «Punmodputer»y,  «CeMeHHBIE
nanopoTHukny», «buoreorpaduueckue 30HBI 3emin», «llpeiid KOHTHUHEHTOBY,
«Penukthl»y, «HavanpHble cTaguu SMOpPUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMUHbIE ¥ aHAJOTUYHBIE OpraHb», «PyaTuMeHTh,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IMMMIaH3e», «[JaBHBIC
HaIpaBJICHUS IBOJIIOIUNY, «OO0II1e 3aKOHOMEPHOCTH SBOJTIOIIN .

O6GopynoBaHue: KOJJICKIIUU, TepOapuu, MYJSHKA HCKOIMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, AaHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB H
aTaBU3MOB, KOJIJICKIIMH HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

HayuHble THUMOTE3bl NPOUCXOXKICHUS >KM3HUM Ha 3emie. AOUOTreHe3 W
naHcnepmusi. [loHaydHble MpeacTaBiICHUS O 3apPOXKIACHUU KU3HU (KPEALOHU3M).
['mnoTe3a MOCTOSHHOTO CaMO3apOKACHUS KU3HU U €€ ONpoBepKeHHE onbiTamu .
Penu, JI. Cnannanmanmu, JI. [Tacrepa. [IpoucxosxieHne sK1U3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE ATaIbI HEOPraHWYECKOU SBOJIIOLIUH. [manerapHas
(reonoruueckasi) dBOJIONUSA. XHMHUYECKas dBOJIONMSA. AOHOTCHHBIM CHHTE3
OpraHnyeckux BemiecTB W3 HeopraHmyeckux. Ombeir C. Mumepa u I'. FOpwu.
O6pazoBanue nonumepoB u3 MoHomepoB. KoanepBarnas runoreza A. . Onapuna,
runore3a nepBuyHoro OynboHa J[k. XonpeitHa, reHeruueckass rumore3a [
Ménnepa. Pubosumer (T. Yek) wu rumoreza «mupa PHK» VY. T'mnOepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Ucropus 3emiin 1 MeTO bl €€ n3yuyeHus. Mickonaemble OpraHMuecKrue OCTaTKU.
I'eoxponosorust u e€ meroapl. OTHOCHUTENbHAST M aOCOJIIOTHAsI T€OXPOHOJOTHS.
['eoxpoHosornyeckas mKana: 30Hbl, 3Pbl, IEPUOIbI, STTOXH.

HavaneHuble sTambl opraHudeckor »3BoJironuu. IlosiBiieHME W ABOIOUA
MEPBbIX KIETOK. DBOJIIOIUSA MeTaboin3Ma. BO3ZHHMKHOBEHHE MEPBBIX IKOCHCTEM.
CoBpeMmeHHbIe MUKPOOHBIE OMOIUIEHKH KaK aHAJIOT MEpPBbIX Ha 3eMiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3YKapUOTHI.



[IpoucxoxieHre 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKACHHUE
BUpYCOB. [IponcxoxJeHne MHOIOKIETOUYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATallbl ABOJIOLUMUM BBICHINX pacTeHuil. OCHOBHBIE apoMOpdO3b
pacreHui. Bpixon pacreHunt Ha cymy. IlosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHMEe UMM cCymu. CeMeHHble pacTteHusa. lIpomcxoxaeHne BETKOBBIX
pacTeHUM.

OcCHOBHBIE ATalbl ABOJIONMHU KUBOTHOTO Mupa. OCHOBHBIE apoMop(do3b
*KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3phIB — MOSBICHUE COBPEMEHHBIX
tunoB. [lepBbie XOpa0BbIE )KMBOTHBIC. JKH3Hb B BOJI€. DBOMIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwinil. [IpoucxoxkaeHue MIIECKOMUTAIONIUX U
ntull. [lpunmun ximodeBoro apomopdosa. OcBoeHue OECNO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEpUodaM: apxei, MPOTEpO30u,
najaeo30i, Me3030M, kaliHo30i. OO01Ias XapakTeprUCTHKa KIIMMaTa U T€OJIOT UIECKUX
npoiieccoB. [losiBIeHre M paciBeT XapaKTEPHBIX OPraHU3MOB. YTJe00pa3oBaHUE:
€ro yCJIOBUS U BIIUSIHUE HA Ta30BbIN COCTaB aTMOCHEPHI.

MaccoBbie BBIMUpPaHUSI — IKOJIOTMUECKUE KPU3UCHI Tponuioro. IIpuuunsl u
CJIEICTBUSI MAcCCOBBIX BbIMHUpaHUN. COBPEMEHHBIA IKOJOTHMYECKUI KPHU3UC, €ro
ocobenHoctu. [Ipobiiema coxpaneHnust brnopasHooOpasus Ha 3emIie.

CoBpemeHnHasi cuctemMa opraHudeckoro mupa. [lpuHiunel kinaccudukanuu
oprann3mMoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuu

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, . . Meunukos, A. .
Omnapumn, [Ix. Xonneiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmump! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema omnbita JI. [lacTepa mo
U3YUYEHUIO caMo3apoxkaeHust xu3Hu», «Cxema ombita C. Mwmmepa, I'. FOpwy,
«JTambl ~ HEOPraHMYECKOW  H3BONIONUNY»,  «['€oXpoHONOrMYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHUYecKod »BoOLMNY, «CxeMa 00pa30BaHUS HYKAPUOT
nyTéM cuMmOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHUE BHpPYycCay,
«Apomopdo3sl  pacteHuit», «PuHHOPUTHY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOrOKJIETOUHbIE BOAOpOCIN», «Mxu», «llamopoTHukn», «l'oMoceMeHHbIE
pactenusi», «Oprasbl [IBETKOBBIX pacTeHUN», «Cxema pa3BUTHSI ) KUBOTHOTO MUPaAY,
«Apomopdo3sl KUBOTHBIXY», «IIpocTeitmmey, «Kumedanononoctaeiey, «Ilnockue
yepBu», «UnenucroHorue», «PbuiObI», «3eMHOBOJHBICY, «lIpecMbIKarommecs»,
«IItrey, «MiekonuTtaromue», «Pa3BuTue Xu3HU B apXeUCcKou 3pe», «Pa3zButue
XKU3HA B IPOTEPO3OUMCKOU 3pe», «Pa3BuThe XKW3HM B MNAICO30MCKOM 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe )XU3HU B KATHO30MCKOU 3pey,
«CoBpeMEHHasl CHCTEMA OPraHUYE€CKOr0 MUAPAY.



O6GopynoBaHue: repOapuu pacTEHUM pa3IUYHBIX OTACJOB, KOJUICKIIUU
HACEKOMBIX, BJIAKHBIE MPENAPaAThl KUBOTHBIX, PAKOBUHBI MOJITFOCKOB, KOJJIEKIUU
WTJIOKOXHUX, CKEJIEThHI TO3BOHOYHBIX KUBOTHBIX, Uydesia NTUIl U 3BEPEN, KOJICKIIUN
OKAMEHEJIOCTEM, TIOJE3HBIX MCKOMAEMbIX, MYJISIKM OpPraHMYECKUX OCTaTKOB
OpPraHu3MOB.

BupryanbHas n1aboparopnas padora «MozaenupoBanue onsiToB Muiuiepa—
HOpu 1o u3ydeHuno abuOreHHOro CUHTE3a OPraHuYeCKUX COSTMHEHUM B IEPBUYHON
atMocdepe».

JlaGoparopHass padora «/3yueHue M ONUCAHME MCKOIMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOBY.

IIpakTnueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHUS PACTCHUI
Pa3HBIX OTIEJIOBY.

IpakTuueckas padora «/3yueHre ocoOOEHHOCTEN CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX.

Tema 5. [IpoucxoxaeHue 4eJJ0BEKa — AaHTPOIOIeHe3

Paznenbl 1 3a7aun aHTPONOJIOTUU. METOIbl AaHTPOTIOJIOT U H.

CraHoBNIEHME MPEICTABICHUN O MPOUCXOXKICHUM 4YeloBeKa. PenuruosHbie
BO33peHUsi. COBpEMEHHBIE HayYHbIE TEOPUH.

CX0ACTBO YeNnoBeKa C )KMBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpQoJIOTHIECKUE, AMOPHUOJIOTHYECKHE, bU3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMs YeI0OBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CUCTEMBI.

JBuxyiue cuibl (PakTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATIbHBIE.
CooTHoIeHre OMOJIOTHYECKUX U COLMATIBHBIX (PAKTOPOB B AaHTPOTIOTEHESE.

OcHOBHBIE CTaauM aHTpororeHe3a. PaHHue denoBekooOpazHbIe 00E3bsHBI
(TPOKOHCYJIBI) U PAaHHHUE MOHTUJIBI — OOIIHME MPEAKH YETOBEKOOOPA3HBIX 00€3bsIH U
moJieid. ABCTPaJONUTEKH — JBYHOTHE MPEIKH Jtojei. YeaoBek yMelnblid, nmepBbie
W3TOTOBJIEHUA OpyAUM Tpyaa. YemoBek NpAMOXOISAIINI U IIEPBBIM BBIXOJ JIFOAEH 3a
npenensl Adpukn. YenoBek reinensoeprekuii — o0mil npeok HeaH1epTaTbCKOTO
YEeJIOBEKAa M YEJIOBEKA Pa3yMHOro. YesmoBeK HEaHIEPTaIbCKHUM KaK B JIIOJEH
XOJIOJHOTO KiuMMaTa. YeJoBeK pa3yMHbId COBPEMEHHOIO THUNA, JAECHUCOBCKUU
YeJIOBEK, OCBOCHHME KOHTMHEHTOB 3a mnpenenamu Adpuku. [laneorenetnka u
MaJICOTEHOMMUKA.

DBOJIIOIUSI COBPEMEHHOI0 uenoBeka. EcTecTBeHHBIH OTOOp B MOMYJISLUAX
yeyoBeka. MyTanMoOHHBIA Tporiecc W moiaumopdusm. [lomynsiinoHHBIE BOJHEI,
npeiid reHoB, murpanus U «3QQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKa.



UYenoseueckue pacel. lloHdarue o pace. bomplime pacel: eBponeouaHas
(eBpasmiickasi),  aBCTpajO-HETpougHas  (PKBaTopuajibHas),  MOHTOJOWJHAS
(a3maTcko-amepukaHckas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBo  uyenmoBeueckux  pac.  HaydHas  HECOCTOATENBHOCTH  pacu3Ma.
[IprcnocoONEeHHOCTh YeNOBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoii cpepl u apeiida reHoB Ha MOp(OIOruio U GU3HOIOTUIO
YEJI0BEKA.

MexaucuMIuinHapHbple  MeToJbl B (usnueckoil  (OMOJIOTrHYECKOM)
AHTPOIIOJIOTHHM.  OBOJIOLUMOHHAS ~ QHTPOINOJOTHS U MaJEOAHTPOIOJIOTHUS
YEeJIOBECUECKUX TMOMyIsUUi. buoconuanbHble HUCCIEAOBAHUS MPUPOJbI YEIOBEKA.
HccnenoBanne KO3BOITIOUUH OMOJIOTMUECKOTO U COLMATIBHOTO B YEJIOBEKE.

JdemoHncTpanumn

IToprpersr: Y. lapsun, JI. Jluku, 4. 5. Poruackuit, M. M. I'epacumos.

Tabnuuel u cxembl: «MeTobl aHTPONOJIOTUNY, «[ 0JTOBHOW MO3T YEJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PynMMEHTHI U aTaBU3MbD, «J{BUKYIINE CUIIBI aHTPOIOTE€HE3a», « IBOJIIOLMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonuTtek», «YenoBek  ymenbli», «YemoBek
npAMOXOIAIINY, «JleHncoBckuil yenoBek» «Heannepranbub», «KpoMaHbOHIIBDY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHalIbHOU
KyJIbTypbl TPEIKOB 4YeJOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUADOJIOTHYECKUMU U OUOJECHCKMMU CIOKETAaMU TPOUCXOXKJICHMS YeJIOBEKa,
doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBeKa, MOJIEIb
yeperna 4eJI0BeKa U ueperna MUMIIaH3€, MOAEIb KUCTH YEJI0BEKA U KUCTH IIIMMIIAH3E,
MOJEJIH TOpca MPEIKOB YETIOBEKA.

JlabopaTopHass pabora «l3yueHue o0cOOCHHOCTEH CTpPOCHHS CKeleTa
YEJIOBEKA, CBSI3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTnueckas padora «3yueHre SKOJOTrMYECKUX aJanTaluil YeI0BEKa.

Tema 6. Jkosoruss — Hayka O B3aMMOOTHOIIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apok/ieHne 1 pa3BuTHe dKojoruu B Tpyaax A. 'ym6onsara, K. ®@. Pynse, H.
A. CeseprioBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauu
sKoJ0ruu. CBsI3b SKOJIOTUU C APYTUMU HayKaMHu.

Mertoasl skonoruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B 3KOJIOTHU:
NpUpoOJIHbIE W JabopaTopHbie. MojenupoBaHue B 3KOJOTUU. MOHUTOPHUHT
OKpYKaIoIel Cpe/ibl: JOKAJIbHBIN, pErHOHABHBINA U TJI00aTbHBIN.

3HaueHUEe OKOJOTMYECKUX 3HAHUW I 4YeJIOoBeKa. JKOJOTHYECKOe
MHUPOBO33PEHHUE KaK OCHOBA CBSI3€M YEJIOBEYECTBA C Mpupoaoil. PopMUpOBaHHE
AKOJIOTUYECKOMN KYJBTYPBI U 3KOJIOTUYECKON TPAMOTHOCTH HACEJICHUA.



JdemoHcTpanuun

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

Tabmuibel U cxembl: «Paznensl 3konorun», «Metonbl 3Konorum», «Cxema
MOHUTOPHUHTA OKPYKaIOLIEH CpebI».

JlaGoparopHas padora «3yuenue METOJIOB AKOJIOTUYECKUX
HCCIIEIOBAHUN».

Tema 7. Opranusmsl U cpeia 00UTAHUSA

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH uX JerctBud. Kiaccudukanus
HKOJIOTMYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTponorenusie. O01me
3aKOHOMEPHOCTH AEHCTBUSl 3Kojornyeckux Qakropos. IlpaBuino munumyma (K.
Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropsl. CBeT Kak sKosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUil M JKUBOTHBIX MO OTHOLIEHHMIO K cBeTy. CUTHalIbHas poOJIb CBETa.
DoTonepuoan3M.

Temneparypa kak skosiormueckuii ¢akrtop. JleiicTBue Temmnepatypsl Ha
opranu3msl. [IoHKMIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonmorumdeckuit Qaktop. IlpucmocobneHus pacTeHH K
noJiep>kanuio BogHoro Oananca. Kmaccudukanus pacTeHuil MO OTHOIIEHHUIO K
Boze. [Ipucnoco6eHus >kMBOTHBIX K U3BMEHEHHUIO BOJHOT'O PEXUMA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
rIyOMHHAasT  TOJAMOYBEHHAs, BHYTpHOpraHu3MeHHas.  Du3uko-xuMudecKue
0COOCHHOCTHU cpeJi 00uTaHusl opranu3MoB. [Iprucmoco6eHnss OpraHu3MoB K )KHU3HH
B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue M BHyTpeHHHE puUTMbL. CyTOYHBIE U
roguyHbie puUTMbL. [IpHcOcOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.

XKuzuennsie popmbl opranu3MoB. [lonsTre o sxu3HeHHOM hopme. XKuzHeHHbIe
dbopMBI pacTeHHil: JepeBbsl, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHHUE TpPAaBBI,
OJTHOJIETHHE TPaBbl. JKu3HEHHBIC (HOPMBI )KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOCHUS M 00pa3a KU3HH.

buotnueckue dakTopsl. Buibl OMOTHUECKHUX B3aUMOACHCTBUN: KOHKYPEHIINS,
XHITHAYECTBO, cMMOM03 u ero (opmel. Ilapasutusm, koomepamus, MyTyalu3M,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaXJIEOHMYECTBO). Herpoduueckue
B3auMoOJieicTBUSL  (Tommueckue, (Qopuueckue, ¢dadOpuyeckue). 3HAUYCHUE



OMOTHYECKUX B3aUMOJICUCTBUUA JJISI CYIIECTBOBAHHMS OPTraHU3MOB B CpeJe
obutanus. [[pyHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmuibl U cxembl: «Okojorudyeckue (akrtopsl», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIbI )KUBOTHBIX 1O OTHOIICHHUIO K CBETY», «TerIoKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIE», «Du3nonoruueckue aganTanuu
KUBOTHBIX», «Cpeabl OOWUTaHUST OpPraHuU3MoOB», «bBHUOJIOTUYECKUE PUTMBDY,
«Kuznennsie popMbl pacTeHuity, « KusHeHHbIE (POPMBI KUBOTHBIXY, « IKOCHCTEMA
IIUPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOro Jjecay, «llemu nuranusy,
«XUITHUYECTBOY, «ITapazutuzmy, «KoHkypeH1us», «CumMOm03»,
«KommeHncanuzmy.

O6GopynoBaHnue: repOapuyd pPacTeHHH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTUUYECKUX (PAKTOPOB, TrepOapuu CBETOJHOOUBHIX,
TEHETIOOUBBIX M TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIOOMBHIC, TCHEIIOOWBBIC U
TEHEBBIHOCIIMBBIC KOMHATHBIE PACTEHUS, repOoapr U KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, dydesia MTHUI] U 3BEpel, repOapuu
pacTeHui, OTHOCSAIIUXCS K Turpodutam, kcepodutam, mMe30huTaMm, KOMHATHBIC
pacTeHus JAHHBIX TPYII, KOJUJICKIIUU JKUBOTHBIX, OOUTAIONIUX B Pa3HBIX Cpelax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAJAIONIUX YepTaMH
PUCTIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCJIOBHM >KH3HHU, TepOapuu u
KOJUIGKIIMM PACTEHUU U YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOpPM, KOJIEKIIUH
KUBOTHBIX, YYACTBYIOIIUX B PA3JIMYHBIX OMOTUUECKUX B3aUMOJICHCTBUSX.

JlaGopaTtopHas paGora «BpisiBIeHHE NPHUCIOCOOJIEHUN OPraHU3MOB K
BJIUSIHUIO CBETA.

JlabopaTopHasi padora «BbIsSBICHHE TPUCIIOCOOJICHHH OpPraHu3MOB K
BJIUSIHUIO TEMIIEPATYPBI».

JlabopaTopHasi pa6oTa « AHaTOMHYECKHE OCOOCHHOCTH PACTEHUM U3 Pa3HBIX
MecCT OOUTaHU.

Tema 8. Ixosiorusi BUA0B U NOMYJISAIIM A

DKOJIOTUYECKHE XApaKTEPUCTUKU  MOMYJISHUU. [lonynsiust  Kak
Oouonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelbl, PU3NMUECKUX OApbEPOB H
0COOEHHOCTEW OMOJIOTHH BHIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuii. OCHOBHBbIE TOKAa3aTeNM MOMNYJSIUU: YUCIEHHOCTb, IUIOTHOCTD,
BO3pacTHasi W TMOJOBas CTPYKTypa, pOXKIAAEMOCTb, MPUPOCT, TEMII pOCTAa,
CMEpPTHOCTh, MUTPAIUSL.

DKoJioruyeckasi CTpykrypa nonyisiquu. OleHKa YUCJIEHHOCTH MOMYJISLHUU.
JluHaMuKa TONYJSIUU W €€ peryisnus. buoThyeckuil moTeHuuan MOMyJIsIUH.
MopaenupoBanue JuHAMHUKU nonyiasiuud. Kpusbie pocTa YMCICHHOCTH MOMYJISIIIUY.
KpuBbie BbDKMBaHUS. Perynsuusi 4YUCICHHOCTH NOMYJALMN: PoJib (PAKTOPOB,



3aBUCSIIMX U HE 3aBUCSIINX OT INIOTHOCTH. DKOJIOTMYECKHE CTPATEr BUAOB (- U
K-crparterun).

[lonsitue o0 skonormyeckoil Huiie Buaa. Mectoobutanue. MHoromepHas
Mozenb sKkojormyeckon Humum Jk.M. XartymHcona. Pasmepsl dkosornyeckoun
Huimu. [loTeHnnanbHas U peaan3oBaHHAS HUIIU.

Bun kak cucrema nomymsinuid. Apeanbl BUIOB. BHIBI M HMX >KU3HECHHBIE
CTpaTeruy. JKOJIOTUUYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEACHUS W MUTpAIlUil JKUBOTHBIX. buojornueckue
WHBA3UU Yy>KEPOIHBIX BUIOB.

JdemoHcTpanumn

IToptper: [Ix. 1. XaTunHCOH.

Tabmuupl M cxembl: «DKOJOTHUYECKHE XAPAKTEPUCTUKHU  MOIMYISIUN»,
«IIpocTpaHcTBeHHass  CTpyKTypa  mnomyisuuu», «Bo3pacTHble  mupaMuabl
nonymauuny, «CKOpPOCTh  3acelieHHs] IOBEPXHOCTH 3€MIIM  pa3IM4YHBIMU
opranuzMamMmn», «Mogenb s3kosorndeckort HumM k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIINH )KUBOTHBIX.

JlaGopaTopHas padora «IIpucrnocobnenus ceMsH pacTeHUH K pacCeIeHUIO.

Tema 9. Jkos0rust cO0001ECTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBsi3M MeEXIy
opraHu3MaMu B OUOIIEHO3E.

Oxocucrema kak otkpeiTas cucrema (A. [x. Tencnu). @yHKIIMOHATBbHBIC
OJIOKH OpraHM3MOB B DKOCHUCTEME: MPOIYIEHTbI, KOHCYMEHTBI, PEIYLIEHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enu W ceTH. AOUOTHYECKHE OJIOKH
skocucteM. [1ouBbI 1 Wikl B 3KOcHcTEMaX. KpyroBopoT BEIIECTB U MOTOK SHEPTHU
B DKOCHCTEME.

OcHOBHBIE IOKA3aTeNIN SKOCUCTEMBL. bruoMacca 1 poAyKIus. DKOJIOTHUECKUE
MUPAMUJIBI YHCEI, 0MOMACCHl U DHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu.
HanpapnenHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccuu. [lepBuuHble u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTpPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcunoe cooOmectBo. bruopaznooOpasue 1 MoHOTa KpyroBOpoTa
BEILECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKOCUCEMbL 03EP U peK. DKOcUucmembl Mopeti u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, CMenel, NYyCMmbvlHb.

AHTpPONIOTEHHBIE 3KOCHCTEMBI. Arpo3kocucteMa. ArpoueHo3. Paznuuus
MEK]ly aHTPOTIOT€HHBIMU U MIPUPOJAHBIMU IKOCUCTEMAMU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas
bnaopa u ¢ayna. Cunantponuzauusi ropoickoi Qaynsl. buonorumyeckoe u
XO3SIIICTBEHHOE 3HaYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHKSI OCHOBHBIX B3aMMOJICHCTBUN OPTraHU3MOB B
skocuctemax. Ponv kackadHo2o 3¢hgexkma u 8udo8-20ugpurxamopos (Kirouesolx
8U008) 6 hyHKyuoHuposanuu sxocucmem. llepeHOC PHEPTUHM U BEIIECTB MEXKIY
CMEXHBIMU DKOCUCTEMAMU. Y CTOWUYUBOCTh OPTraHU3MOB, IMOMYJISIUN U DKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ICHCTBHIA.

Mexanusmul 6030eticmeus 3a2psA3HeHUl PAZHLIX MUNO0E8 HA CYOOP2AHUZMEHHOM,
OpP2aHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbl
9KONI02UHECKO20 HOPMUPOBAHUSL AHMPONO2EHH020 6030eticmsusi. MeToaoyorus
MOHHMTOPHUHTA €CTECTBCHHBIX M AHTPOTIOTEHHBIX SKOCUCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnn.
Tabmumet  u  cxembl:  «CTpykTypa  OuoreHo3a»,  «IKocHCcTeMa

IIUPOKOJIMCTBEHHOTO Jieca», «IKOCUCTEMA XBOWHOIO Jiecay, «DyHKIIMOHAIbHBIC
IPYIITBI OPTaHU3MOB B 9KOCUCTEMEY, «KpyroBOpOT BelecTB B IKOCUCTEMEY, «Llemu
nuTaHus  (MacTOWIIHAS, JETPUTHAs)», «OIKOJIOTHYEeCKas MUpaMHaa YHCEID»,
«IKoJoTHYECKas MUpaMujia OMoMacchly», «IKOJoruyeckas mupamMuia dHEPTrUn»,
«ObpazoBanue 6osotay, «llepBuyHas cykimeccus», «BoccTaHoBiIeHHE Jeca MOCIe
noxkapa», «9KocucTeMa o3epa», «ArporeHos3», «KpyroBopoT BemIeCTB W MOTOK
AHEPrUU B arporeHo3ey, «[Ipumepsl ypOoskocuctem».

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3Bepeii, rep0apuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTEHUN, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTnuyeckas padora «/3yuenue u onucanmue ypo03KOCUCTEMBD».

JlabopaTopHasi pa6ora «l3yueHue pa3zHOOOpa3uss MEIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHusi «KCKypCcHsl B TUIMYHBIN OuoreorieHo3 (B ayOpaBy, Oepes3HsiK,
€IBbHUK, Ha CYXO/IO0JIbHBIN WU TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypcusi «IKCKypCUs B arpodKOCHCTEMYy (Ha MoJie WM B TEIJIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — rinodanbHast IKOCHCTEMA

buochepa — obOmemnnanerapHas o000j0Yka 3eMIIM, T/ CYIICCTBYET WIIH
CyIIleCTBOBaja KU3Hb. PazBuTHe npeacTaBieHuii o 6uochepe B Tpymax 3. 3rocca.
VYuenue B. U. Bepnaackoro o 6uochepe. Obnactu 6mocdeps! u e€ cocran. JKuBoe
BEIeCTBO Onochepsl u ero PyHKITUH.

3aK0HOMEpPHOCTH cymiecTBoBaHusl 6rocheprl. OcobenHocTn 6mocdeprbl Kak
ro0anpHOM 3K0cucTeMBI. J[MHAaMUueckoe paBHOBecue B ouocdepe. KpyroBopotsl
BEIECTB U OMOTCOXUMUYECKHE IUKIIBI (YIiieposaa, a3oTa). PUTMUYHOCTH SIBJICHUI B
ouocdepe.



3oHanbHOCTH OMochepsl. [lonsTue o Gruome. OCHOBHBIE OMOMBI CYIIIN: TYHJIPA,
XBOWHBIC Jieca, CMENIAaHHBIE W INMHPOKOJMCTBEHHBIC Ji€ca, CTEMH, CaBaHHBI,
MyCTBIHU, TPOITMYECKHE JIeCa, BRICOKOTOPhS. Kiumat, pacTUTEIbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 (yHKIIHS )KUBBIX CUCTEM, OIIEHKAa UX PECYPCHOTO TMOTCHITNANIA U
ounochepHbIX QYHKIIHIA.

JdemoHncTpanumn

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

Tabmuier 1 cxembl: «I'eocdepbr 3emun», «KpyroBopot azora B MPHUPOIE»,
«KpyroBopoT yrimepoma B mpupojae», «KpyroBopor Kuciopoga B TPHPOJIECY,
«KpyroBopoT Boabl B mpupojae», «OCHOBHbIE OMOMBI cyminy, «KimMarnueckue
nosica 3emnm», «Tynapay», «Taitra», «Cmemannsiii aecy», «IIMpOKOINCTBEHHBIN
necy, «Cremnby, «CaBanHay, «IlycTeiHs», « Tponmdeckuii gecy.

OO6opynoBanue: repdapuu pPacTCHUI pa3HBIX OMOMOB, KOJUICKITUH JKHBOTHBIX.

Tema 11. YesntoBek u oKkpy:kainas cpeaa

DKOJIOTUYECKHE KPHU3UChI M WX TPUYUHBL. Bo3aciicTBue delmoBeka Ha
ouocdepy. 3arps3HeHre BO3AyIIHOMN cpebl. OXpaHa BO3ayxa. 3arps3HeHre BOTHOM
cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienne mouBbl. OXpaHa MOYBEHHBIX
pecypcoB. M3MeHenue kinmara.

AHTPOIIOT€HHOE BO3JCUCTBUE HA PACTUTENIbHBIN M KMBOTHBIM Mup. OxpaHa
PACTUTENIBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacasie xHuru. OcobGo oxpansembie mpupoganbie Ttepputopun (OOIIT).
Boranuyeckue cajpl ¥ 300JI0rMYECKUE TTAPKU.

OCHOBHBIE TPUHIIMIBI YCTOMYMBOTO PA3BUTHS HYEIOBEYECTBA W TMPUPOIBI.
PanvonanbHOE€  MPUPOJOMONIB30BAHME M COXpaHEHHE  OMOJIOTHYECKOro
pazHooOpasust 3emuin. OOmIMEe 3aKOHOMEPHOCTH TJIOOATBHBIX SKOJOTHYECKUX
Kpu3nucoB. OcCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSTHBIC IMOCIIEICTBHS.

Pa3BuTHe METOJOB MOHUTOPHMHTA PAa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemuvle ucciedosanus nepexooa K pecypcocbepezaioweli u
KOHKYPEeHmMOoCnocoonou snepeemuxe. buonoeuuecrkoe pasnoodbpasue u buopecypcul.
Hayuonanouvie ungopmayuonusie cucmemsi, obecneuugarouwue O00CMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX 68U008 U dKkocucmem. (OCHOBbI
sKopeaburumayuy dKocucmem U cnocob6o8 6Oopbbbl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyus MopcKux u Ha3emMHbIX IKOCUCTEM.

JdemoHcTpanumn

Tabmutiel 1 cxembl: «3arpsa3HeHue aTMochepsl», «3arpsi3HEHHE THAPOCHEPHI»,
«3arpszHeHue mouBb», «[lapaukoBEIi A3ddhexT», «Ocob60 OxXpaHseMbie TPUPOTHBIC
TeppUTOPHI», «MOJEIH YyIpaBIsIeMOTO MUPay.



O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUUW U KUBOTHBIX KpacHoit
kauru Poccuiickoit ®denepanyu, KpacHoN KHUTH pernoHa.



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 COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCI POCCUNUCKOM
IPaXKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPENACIICHUIO, Haluyue Mmomusayuu K OOyUYCHHIO  OHOJIOTHH,
yejleHanpasienHHoe pazéumue BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCSI PYKOBOJICTBOBATHCS B CBOEH
JEATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, NPHUCYIIUMH CHCTEME
OMOJIOrMYECKOTO 00pa30BaHUS, HAIUYUE NPABOCOZHAHUS YKOJIOTUIECKON KYJIbTYPHI,
CNOCOOHOCMU CMABUMb TICIA U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIC PE3YIbTAThl OCBOCHUS ITPOTPaAMMBI IO OMOJIOTHU JOCTUTAIOTCS B
€IUHCTBE YYeOHOW W BOCIUTATEIBHON JESITEIHPHOCTH B COOTBETCTBHUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPaBCTBCHHBIMHU IIEHHOCTSIMHU, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpa3BUTHS, PAa3BUTUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TpyJa M CTaplieMy MOKOJIEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuIUsIM MHOTOHAMOHAJIBHOrO Hapoaa Poccuiickont denepanuu, npupoie u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJibTaThl OCBOEHHUsA Yy4yeOHoro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIecTBa, PaCHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTU B MPOLIECCE peain3allii OCHOBHBIX HaIpaBICHUM
BOCIIUTATENILHOM JIESITENIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpa:xaaHCKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIMHM O0YYAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 00s3aHHOCTEH, YBaKEHHE 3aKOHA
Y MPaBOTIOPSIAKA;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU AEATENbHOCTU TP CO3IaHUU YUEOHBIX
MPOEKTOB, pEIICHUHM Yy4YeOHBIX U TO3HABATEJIBHBIX 3a/lad, BBIIOJIHEHUHU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C pa3HBIMHU YOEKIECHUSIMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB MpPU OOCYXJICHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU IE€STEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNCKON IpakIaHCKON UJEHTUYHOCTH, TAaTPUOTU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe]; PonuHoil, ropaoctu
3a CBOM Kpail, cBO0 PoauHy, CBOM SI3bIK W KYJIbTYpPYy, HPOILIOE U HACTOSIIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACJIEAUIO0 U MaMSATHUKAM IPUPOJIbI,
NOCTHKEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHMUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIbI, B KU3HU YEJIOBEKA U COBPEMEHHOI'0 00IIEeCTBa;

ujaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy)KeHMIO W 3ammre OTeuectna,
OTBETCTBEHHOCTH 3a €T0 CyNH0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHME JTYXOBHBIX [IEHHOCTEN POCCHMCKOI0 HApO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJMUTEISAM, CO3/IAaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHHUI;

MMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3JICUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



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

S) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOIMOHATBLHOTO 0JIArONOJIyYHs:

NMOHUMAaHUE U peanu3alius 3J0poBOro u 0€30MacHOro o0pasa Ku3HH (310pOBOE
MUTaHKue, COOJIIOICHUE TUTUEHUYECKUX TTPABUII M HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHM M OTHbIXa, peryiaspHas (Qu3uyeckas aKTUBHOCTB), OEpex HOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATBHOTO U  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUIX, YTPOXKAIOIIUX 37J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (yMOTpeOiIeHus
aJIKOTOJIsI, HAPKOTUKOB, KYpEHUs );

6) Tpy10BOro BOCIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10t00u¢e;

TOTOBHOCTh K AaKTUBHOW JIESITEIHBHOCTH TEXHOJOTMYECKOW U COIUAIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYyIO JICSTEILHOCTD;

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

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEH )KU3HU;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIICHUE K TPUPO/IE KaK HCTOYHHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYpbl: MPHUOOPETEHHE OTIBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OLEHKHM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPENBI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peuieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBbIC TTPH U3YUCHUH OMOJIOTUH 3HAHUS
M YMEHMS [OpH pEHIeHUHu NOpoOieM, CBSI3aHHBIX C  palMOHAJIbHBIM
MPUPOJIONONIb30BaHUEM  (COOJIOJIEHHE  MpaBWJI  TMOBEJACHUS B  MPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUA B HKOCHUCTEMAaX, OXpaHy BHUJOB,
IKOCHUCTEM, OMOChephI);

AKTUBHOE HENPUATHE JCUCTBUN, MPUHOCAIINX BPEJ OKPYKAIOIIEH MPUPOTHOU
cpele, YMEHHUE MPOTHO3UPOBATh HEOIAroNnpUATHBIE HKOJOTHUYECKHE TMOCIEACTBUS
NpEeANTPUHUMAEMBIX JICMCTBUN U MPEAOTBpAIIaTh UX;



HaJMYHUE PA3BUTOTO DKOJOTHYECCKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIbITa TS TETHbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOM
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKON NEITEILHOCTH IKOJOTHUICCKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH W OOIIECTBEHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTE
KYJbTYp, CIIOCOOCTBYFOIIETO OCO3HAHHUIO CBOCTO MECTA B MOJIMKYJIBTYPHOM MHUPE;

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

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUS e€ poju B
(GbOpMHUpPOBAaHUHN PAIMOHAIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIO0CTHOTO
NpEJICTaBIICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmiecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NpoOJIeM
COXPaHECHHS PHUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU IS COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUsT HOBOTO YPOBHS pPa3BUTHS MEIUIUHBI, CO3/JaHHME TEPCIICKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTAaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4YHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIHMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoiu
IPU U3YYCHUN OHOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydyaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MECHECHHI,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOYEHHS HAa OCHOBE HAy4dHBIX (AaKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOTYUYEeHUS IOCTOBEPHBIX BHIBOJIOB;

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

OCO3HAHHE IIEHHOCTH HAYYHOW JESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEIOBATEIIBCKYIO ACSTEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OWOJIOTHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHUS y4eOHOTo mpeameTa «buosorus»
BKJIFOYAIOT: 3HAYUMbIE 711  (POPMHUPOBAHUS MHPOBO33PCHUS OOYJAIONTUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHITHS, OTPaKaroIIHe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHCHU(PUKY METOJOB TO3HAHUS,
HCITOJIE3YeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, HEPIHs, SBICHHE, TPOIIECC,
CUCTeMa, Hay4YHBIH (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCClIeIOBaHre, HAOI0ICHNEe, U3MEPECHHE, IKCIICPUMEHT U JIPYTUE); YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUS  (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJISTHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE (PYHKIIMOHAITBHONW TPAMOTHOCTH M COITUAITBHOM
KOMIIETEHIIUM  OOYYalolUXCs; CIIOCOOHOCTh  OOYYaKOIIMXCSA  HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCATbHBIC
ydeOHbIC JICHCTBHS B TIO3HABATEILHON M COIMAIBLHOM MPAKTHKE.

B pe3ynbTare u3ydeHus OHOJIOTHH Ha YPOBHE CPEHETO 00Iero o0pa3oBaHus
y oOyuaromierocs OyayT chOpMUPOBaHBI IMO3HABaTEIbHBIE YHHUBEPCATbHBIC
yueOHbIC JCHCTBUS, KOMMYHHMKATHUBHBIC YHUBEpPCAJIbHBbIC YdeOHBIC JCHCTBUS,
PETYISITUBHBIC YHUBEPCAIbHBIC YU4eOHBIC IEHCTBUS, COBMECTHAS JEATEIHHOCTb.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJbHbIMH yueOHBIMU NMO3HABATEJIbHBIMH
AEeUCTBUAMM:

1) 6a30BbI€e JJOrHUYecKHe JeiCcTBUS:

CaMOCTOATENTHbHO  (OPMYNHMpPOBATH W AKTyalIM3UpOBaTh  MpoOIiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOEHWUW 3HAHUW NPHUEMBI JIOTHUYECKOTO MBIILIICHUS
(amanu3a, cUHTE3a, CpaBHEHMUsI, Ki1accupUKaIi, 0000IICHUS ), PACKPBIBATh CMBICI
OMOJOTUYECKUX TOHATUN (BBIIETSATh MX XapaKTePHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpENEeNITh eI JeATEIBbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUHU UX
JTOCTHXKEHUSI, COOTHOCUTH PE3YJIbTAThI IESITEILHOCTHU C TIOCTABIICHHBIMU TIEJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHITHUS A 0ObsICHEHUS (DaKTOB U SIBIICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTUYECKHE PACCYXACHHUS (MHIYKTUBHBIC, JICAYKTUBHBIC, TIO
AQHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMaTPUBAEMBIX
SABJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

NPUMEHSTh CXEMHO-MOJIETBHBIC CPEICTBA JJIS IPEICTABIICHUS CYIIIECTBEHHBIX
CBsS3€il W OTHONICHWH B W3YYa€MbIX OHOJOTHYECKUX OOBEKTaX, a TaKKe
MPOTUBOPEYHI PA3HOTO pOJAA, BBISIBICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATBHBIX K HEMAaTepHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B IEATEILHOCTh, OIICHUBATH COOTBETCTBUEC PE3YIIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIEACTBUH JACSITCIBHOCTH;

KOOPJMHUPOBATH U BBITIOJHATH Pa0OTY B YCIOBHUSAX PEATbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TPOOIIEM.

2) 0a30BbBIE HCCJIEA0BATEIbCKHE IeliCTBHS:

BJIQ/ICTh HABBIKAMHU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIESITEILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOUCKY METOJ/IOB PEIICHUS IPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TIO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJIBI JICATCIBHOCTH II0 TOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HHTEPHpETalliH, TNPEeoOpa30BaHMI0 W TNPUMEHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaATH HAYYHBIN THI MBIIUICHHS, BIaJeTh HAYYHOW TCPMHUHOJIOTHEH,
KJTIOYEBBIMU TIOHITUSAMHU U METOJIaMH;

CTaBUTh H (OPMYJIUPOBaTh COOCTBEHHBIC 3aJa4yd B 0Opa3oBaTEIHHOU
JESTEIBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh PUYMHHO-CJICJACTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh TUIIOTE3Y €€ pellIeHHUs, HAXOUTh apTyMEHTHI JIJIsl J0Ka3aTeIbCTBA CBOUX
YTBEPKJEHUH, 3a]1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYEHHbIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OLICHKY HOBBIM CUTYAIIMsIM, OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JIEHUCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3ZHEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTE;

BBIIBUTATh HOBBIE WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOAbl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aThTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaType, OMOJOTUYECKUX CIOBApSIX U
CIIpaBOYHWKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH
HH(OPMAITUIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



dbopMynUpOBaTh 3aNpPOChl U MPUMEHSTh PA3IUYHBIE METO/bI MPU MOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOAUMON ISl BBITIOJHEHUS! y4eOHBIX
3ajay;

MpuoOpeTaTh OMbBIT HCMHOIB30BaHUA HH(GOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIBHYIO  (OpMY  MPENCTABICHUS
Oounonornyeckoil uHPpopManuu (cXeMbl, rpaduKu, AUArpaMMbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA IMpu paboTe ¢
Ouosiornueckor uwHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKUE U
MaTeMaTHYeCKUe 3HAKHM U CHUMBOJIbI, (HOpPMYJbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CpEICTBa
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMH  pACcO3HABaHUS U 3alUThl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJTbHBIMM KOMMYHHUKATUBHBIMHU JI€/iCTBUAMMN:

1) oO1enme:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU TO CYIIECTBY OOCYKJaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBINMOJIHEHUS MpeasiaracMoi
3a/layd, YUUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIIUNA APYIMX yYaCTHUKOB
Juanora Wid JUCKYCCHH);

pacno3HaBaTh HeBepOajdbHBIE CpeacTBa OOIIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYAIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATH
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOLIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

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

2) coBMeCTHAasl AeATeJbHOCTD:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHJWBUAYaJbHOU
paboThI U peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yU4eOHOU 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX MEHUCTBUN C YYETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN Ka)KJIOr0 YieHa KOJUJIEKTHUBA;

MPUHUMATh 1€  COBMECTHOM  JEATEeNbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHUIO: COCTABJATH IUIAH JICHCTBHM,



pacupenensaTh poid ¢ YYETOM MHEHUW YYaCTHHKOB, OOCYXAaThb pE3ylbTaThl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIJa M KAX/JI0I0 yYaCTHUKA KOMAH bl B OOIIMIA
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TPOEKTHI, OIEHWBATh WJAEH C TMO3UIIMH HOBU3HBI,
OPUTHMHAIILHOCTHU, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh [MO3UTUBHOE CTPATErMUYECKOE TMOBEACHUE B PA3IMYHBIX
CUTYaIUsAX, POSIBISATH TBOPUECTBO U BOOOPAKEHUE, OBITH UHUITUATUBHBIM.

OBJajieHNe YHUBEPCAJIbHBIMY PeryJATHBHBIMY JI€HCTBUSIMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHMS JUIsl BBISBJIEHUS MpOOJIEeM U HUX
pelieHus B )KU3HECHHBIX U YU€OHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaX MO OTHOIICHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATEIbHYIO JESTEIbHOCTh, BBISBIATDH
poOJIeMbI, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3a/1aud B 00pa30BaTEIbHOM
NESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOJIEMBI C YUETOM UMEIOIINXCSA
pECYpCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUM;

JIeaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO IIMPOKON SPYIUIUU B
pa3HBIX 00JIaCTSIX 3HAHWM, ITOCTOSHHO IIOBBIIIATh CBOW 00pa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

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

BJIQJICTh  HABBIKAMU  [O3HABAaTEIBHOM  pEQIIEKCHUH KaK  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIEKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'0 PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHUS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M apryMeHTbl JPYTrUX NpU aHaldu3e pe3yJbTaToB
NEeATEeNbHOCTH;



3) npuHATHE ce0ONA M IPYTUX:
MPUHUMATh Ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;
MPUHUMATh MOTHBBI M AapryMEHTbl APYIMX IMpPU aHaJIU3€ pEe3yJIbTaTOB
NEeSATENbHOCTH;
IpU3HABATh CBOE MPABO U MPABO APYIHX HA OLIMOKHU;
pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.
HPEAMETHBIE PE3YJIBTATHI

[IpeameTHble pe3yiabTaThl OCBOEHUS COJIEpkKaHUS Y4YEeOHOTO TMpeaMera
«buonoruss» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodunpHoro  oOyueHus  oOydawomuxcs  Ouosmorur. OHM  BKJIIOYAIOT:
crienuduyeckue it OMOJOTHHN HAyYHbIC 3HAHMS, YMEHUS U CIIOCOOBI IEUCTBUM 1O
OCBOCHUI0, UHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATEILHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. l[IpeaMeTHbie pe3ynbTaThl MPEIACTABICHBI I10
roJiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydueOHoro mpeamera «buonorus» B 10
K1acce OJIKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECT€ W pOJH OHOJIOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B (QOPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KAapTUHBI MUDA, B
MO3HAHUU  3aKOHOB MPHUPOABI W  PEHIeHUH TpoOJIeM  palMOHAIBHOTO
IPUPOJIOIIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIAJICHUEC CHCTEMON  OHOJIOTMYECKMX 3HAHHWK, KOTOpas BKIIFOYACT:
OCHOBOIIOJIAralolMe OUOIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusM, MeTaboJIu3M, TOMEOCTa3, CaMOPETyJAIMs, CaMOBOCIPOW3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHYHBOCTh, POCT M Pa3BUTHE), OUOJIOTHUYECKUE TEOPUH
(xnetounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOT000pa3usi ¥ MPOUCXOKIACHHS KyJIbTYPHBIX PaCTeHHUM ), 3aKOHBI (€InHO00pa3us
MIOTOMKOB MEPBOr0 MOKOJEHHUS, PACHICIUICHUs, YUCTOTHl T'aMET, HE3aBUCUMOIO
HacienoBanuss ['. MeHnensa, TrOMOJOTMYECKHX PSANOB B  HACIEIACTBEHHOMU
m3menuuBocty H. . BaBuiioa), npuHUUIbI (KOMILUIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOI'O TMO3HAHHUSI, HUCIIOIb3YEMBIX B
OMOJIOTUYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMHUCaHWE, W3MEpEHUE,
HAOJIO/ICHHE, SKCTICPUMEHT);

YMEHUE BBIJIENATh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KIIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHUCIE
Oaktepuil, rpuOOB, PACTEHUHN, dKUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpraHOB pACTE€HHM, JKUBOTHBIX, 4YEJIOBEKa, IMPOLIECCOB KHU3HEIEATECIbHOCTH,



MPOTEKAIONIUX B OpraHU3Max PacTEHUH, KUBOTHBIX M YEJOBEKAa, OMOJOTHYECKHUX
MpoLeccoB: 0OMEeHa BellecTB (MeTadoNM3M), NPEBpPALICHUSI YHEPTUHU, OPOXKEHHUS,
aBTOTPO(HOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3A U XEMOCHHTE3A,
MUTO3a, MeW03a, TaMeTOreHe3a, 3MOpUOreHe3a, MOCTIMOPUOHAILHOTO PAa3BUTHS,
pa3sMHOXEHUS,  WHAUBUAYATbHOTO  pa3BUTHA  Opranm3mMa  (OHTOTEHE3a),
B3aMMOJIEUCTBHS T€HOB, T'€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEXIy OpPraHOMIaMH KIETKH M HX
(GYHKIIUSAMHA, CTPOCHHEM KIJIETOK pa3HBIX TKaHEH W WX (QYHKIUAMHU, MEXTY
OpraHaMd W CHCTEMaMH OpraHOB y pPAaCTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
GYHKIUAMHA, MEXIY CUCTEMaMH OpPraHOB M WX (DYHKIHUSAMHU, MEXKIY OSTalaMu
oOMeHa BeIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W )KU3HECHHBIX I[IUKJIOB OPTaHU3MOB,
dTamaMyu AMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM H
¢dakTopamu cpeqpl 0OUTaHUS;

YMCHHE BBISBIIATh OTIIMUMTEIbHBIC NMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHuH, )KUBOTHBIX M YEIIOBEKA;

YMEHHE HCIOIb30BATh COOTBETCTBYIOIIUE apPTryMEHTBI, OHOJIOITHYECKYIO
TEPMUHOJIOTUIO U CHMBOJIHMKY JUIS JOKa3aTelbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHUYECKUX T'PYIIIT;

yYMEHHE peliaTh OUOJIOTHYEeCKUe 3a/1auH, BBISBISTh MPUYNHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMbIMH OMOJIOTHYECKUMU MPOILIECCAMH U SIBJICHUSIMHU, J€NIaTh
BBIBOJIbI M IIPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yIbTaTOB;

yMEHHE BBITIONHATh J1aOOpAaTOpHBICE W TpaKTUYeCKue paboThl, COOII0IAThH
paBuia Ipu pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, MPOBEPATh UX IKCIECPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYS IElb KCCIEIOBAaHUS, AHATU3UPOBATH IOJTyYEHHBIC
PE3yNbTATHI U JCNIaTh BHIBOJBL;

yMEHHE yYacTBOBAaTh B y4eOHO-HCCIEA0BATEIbCKON paboTe 1Mo OHMOJOTHH,
HKOJIOTUM U MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
myOMUYHO  TPEACTaBISATH  MOJNYYCHHBIC  Pe3ylbTaThl Ha  yYCHHYECKHX
KOH(EpeHIHsX;

yYMEHHE OIEHWBATh OSTUYECKHUE AaCMEKThl COBPEMEHHBIX HCCIEIOBAaHUN B
o0acTv GMOJIOTUH U MEAULIMHBI (KJIOHUPOBAHKE, HCKYCCTBEHHOE OIII0I0TBOPEHHUE,
HaIPaBJICHHOE N3MEHEHUE TeHOMA U CO3/JaHNE TPAHCTEHHBIX OPTraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymied mpodeccruoHambHOM
JESTEHPHOCTH B 00JIaCTH OWOJIOTHH, MEIWIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPUH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIIEHHOCTH, YTIAyOIsSTh MO3HABATEIbHBIN
WHTEPEC, HAMIPABJICHHBI HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MPOQPECCUu H
NpOAODKeHNE OMOJIOTMYECKOro 00pa3oBaHUS B OpraHU3alUsAX CpPEIHEro
po(heCcCHOHATIBFHOTO U BhICIIEr0 00pa3oBaHUs.



[IpeamerHbie pe3ynbTaThl OCBOCHUSI yueOHOro mpenmeta «buonorus» B 11
Kj1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHHHU COBPEMEHHOM €CTECTBEHHO-HAy4YHOH
KApTUHBI MHpa, B MO3HAHUU 3aKOHOB NPHUPOABI M PEHICHUH SKOJIOTHYECKUX
npoOJeM 4YeloBEeYecTBa, a TakKe B PEIIEHHWH BONPOCOB PalMOHAIBHOTO
MPUPOAOIIONB30BaHUSA, U B (POPMUPOBAHUM IIEHHOCTHOI'O OTHOILLIEHHUS K MPUPO/IE,
OOIIECTBY, YEJIIOBEKY, O BKJIAJ€ POCCUMCKUX U 3apyOEeKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHUCTEMOM OMOJOrMYECKUMX 3HaHHWM, KOTOpas BKIIIOYAET
ONpejieieHus] M TMOHMMaHHWE CYIIHOCTH OCHOBOIOJIAralouIux OUOJIOrHYECKUX
TEPMUHOB M TMOHATUN (BUJI, 3KOcUcTema, Ouocdepa), OHOJOTMYECKUE TEOpUU
(aBomrounonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPUs IBOJIOLMH), YUCHUS
(A. H. CeseprioBa — 0 TyTsIX U HampaBieHusx 3Boironuu, B.. Bepuaackoro — o
ouocdepe), 3akonHbl (TreHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxoxacrsa K. M. bopa), npaBuna (munumyma HO. JluOuxa,
HKOJIOTMYECKON MHpaMuJibl SHEpruM), rumnore3sl (rumore3a «mupa PHK» V.
I'unGepra);

YMEHUE  BJIAJIETh ~ OCHOBHBIMM  METOJaMH  HAy4yHOIO  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTMYECKUX MCCIIECOBAHUSIX )KUBBIX 00BEKTOB M YKOCHCTEM
(omucaHue, u3MepeHue, HaONIOJICHHE, JKCIIEPUMEHT), CIOCcOO0aMHU BBISBICHHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATH CYIIECTBEHHbIC TNPU3HAKUA: BHUIOB, OHOTEOIEHO30B,
DKOCHCTEM U Ouocdepsl, CTAOMIM3UPYIOIIETO, IBIXKYIIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpPA, AJUIONATPUIECKOT0 M CUMITATPUUECKOTO BH1000pa30BaHMs,
BIMSHUS ~ JBIDKYIIMX  CHJI  DBOJIONMM  HAa  reHOQOHJ  TOMYJISIHH,
IPUCTIOCOOJIEHHOCTH OPTaHU3MOB K cpejie 0OMTaHus, YepeOBaHMs HAIPaBICHHM
HBOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTUH B SKOCHCTEMAX;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY IpOLEcCaMU HBOJIIOLUH,
JOBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX 3KOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABISATH  OTJIMUWTENbHBIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCIIOCOOJIEHHOCTh BHJIOB K cpene oOuTaHusi, abMOTHUECKUX M OMOTHUYECKUX
KOMIIOHEHTOB ~ 3KOCHUCTEM, B3aMMOCBS3€d  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOIIOTE€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOLUIME aApPryMEHThI, OHOJOTHMYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISI JIOKA3aTEIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATHYECKHUX TPYIIN, B3aUMOCBSI3H OPraHU3MOB U CpPeJibl OOUTaHUsI, €IUHCTBA



YEeNIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHS MHOTOOOpa3usi BHIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUECTBRA;

YMEHHUE pelIaTh OMOJOTHYECKUE 3a]]a4l, BBISIBISTh IPUIMHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIEyEMbIMH ONOIOTHYECKUMU MPOIIECCAMU U SIBICHUSIMH, 1E1aTh
BBIBOJIBI ¥ IPOTHO3HI HA OCHOBAHHH TTOJIYY€HHBIX PE3YyJIbTaTOB;

YMEHHE BBIMIOJNHATH JA0OpPATOPHbIE U TNPAKTHYECKHE PabdOThl, COOMIOAATH
npaBuiia npu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh UX IKCIHEPUMEHTATbHBIMHU
cpeacTBamu, QGOpMYyIHpYS IENb HCCIEAOBAaHWs, aHAJTU3UPOBATH IOJYYCHHBIC
pe3ynabTaThl U IeTIaTh BHIBOJIBI;

yMEHUE yYacTBOBAaTh B y4e€OHO-UCCIEI0BATENbCKON paboTe Mo OHoJoTHH,
DKOJIOTUM W MEJUIIMHE, MPOBOAMMON Ha 0a3e MIKOIBHBIX HAay4HBIX OOIIECTB, U
NyOJIMYHO  TPEACTABIATH  IONYYCHHBIE  pe3ydbTaThl Ha  YYCHHUYECKUX
KOH(EpEHIUX;

YMEHHE OIEHUBATh TUIOTE3bl U TEOPHUU O MPOMCXOKICHHUH )KU3HU, YEITIOBEKA
M YEJOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBUAX M CIIOCO0aX MpPEIOTBpAIICHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayiier mpodeccuoHalbHOU
JESTENBHOCTU B 007aCTH OMOJIOTUH, SKOJIOTUHU, IPUPOIOTIOIH30BAHUS, MEIUIIHHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHUM, CEIBCKOTO XO3SHCTBA, MUIIEBOM
POMBIIJIEHHOCTH, YTAyOJsaTh IO3HABaTEIbHBIA WHTEpEC, HAINpPABICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud W MNPOAOHKEHHE
OMOJOTHYECKOTO 00pa30oBaHusl B OpPraHU3AIUSAX CPEAHEr0 MPOQPECCHOHATBHOIO U
BBICILIETO 00pa30BaHUA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HauMeHoBaHHue pa3aeyioB H TeEM uudpoBLIe
Ne i/ P Kourpoububie | IIpakTuyeckue (mupp )
MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 BHOTOITS KAK HAVKa 1 https://educont.ru/
YK https://edsoo.ru/
2 JKuBEIE CHCTEMEI U X U3YVUYECHUE 2 https://educont.ru/
ya https://edsoo.ru/
https: .
3 buonornsa xinetkn 2 0.5 ttps://educont.ru/
https://edsoo.ru/
4 XuMudeckast OpraHu3aris KIeTKH 10 1 https:/educont.ru/
p 8 https://edsoo.ru/
https://educont.ru/
5 Crtpoenue u GyHKIIUU KICTKH 8 2 httos://edsoo.ru/
6 OOMeH BelecTB U MPEBpaICHUE SHEPTUH B 9 1 https://educont.ru/
KJIETKE https://edsoo.ru/
7 HacnencrBennas nadopmanus u 9 05 https://educont.ru/
peayn3anus €€ B KICTKE ) https://edsoo.ru/
. https://educont.ru/
8 JKU3HEHHBIN UK KIETKA 6 1 httns://edsoo.ru/
https://educont.ru/
9 Crpoenue u GyHKIIUHA OPraHU3MOB 17 1.5 httns://edsoo.ru/
10 Pa3sMHoOxeHHne 1 pa3BUTHE OPraHU3MOB 8 1.5 hitps://educont.ru/
p p ) https://edsoo.ru/
1 I'eneTnka — HayKa O HACIEACTBEHHOCTH U ) 05 https://educont.ru/

HU3MCHYUBOCTHU OPraHNu3MOB

https://edsoo.ru/




12

3aKOHOMEPHOCTH HACIEACTBEHHOCTH

10

https://educont.ru/
https://edsoo.ru/

13

3aKOHOMEPHOCTH U3MEHYHBOCTH

https://educont.ru/
https://edsoo.ru/

14

T'eneTuka denoBeka

0.5

https://educont.ru/
https://edsoo.ru/

15

Cenekiusi opraHu3MOB

https://educont.ru/
https://edsoo.ru/

16

BroTexHonorusa u cHHTETUUECKAss OMOJIOTHS

https://educont.ru/
https://edsoo.ru/

17

[IpomexxkyTouHas arrecTanus

https://educont.ru/
https://edsoo.ru/

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

102

13




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcsl
| 3apoKIeHNEe U Pa3BUTHUE IBOJTIOIIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
MukposBontonus U €€ pe3yabTaTbl 14 2
MakponsBotonust U €€ pe3yabTaThl 6
[TpoucxoxaeHue 1 pa3BUTHE KU3HU Ha
4 15 1.5
3emiie
5 [TpoucxoxaeHne yeaoBeKa — aHTPOTIOT€HES 10 1
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSAX
6 OPraHu3MOB M HAJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYy»Karollen cpenon
7 Opranusmsl 1 cpeia 0OUTaHUS 9 1.5
8 DKOJIOTHS BUJIOB U MOIMYJISIUNA 9 0.5
DKOJIOTHS COOOIIECTB. IKOJOTHUCCKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobanbHas 3KOcHCTEMA 6
11 UYenoek u OKpyxaromas cpeaa
12 O606mmenue tem. [Ipomexxyrounas g )
aTTecTalus
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 2 7.5




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos
Ne Mara DJIeKTpOHHbIe HH(poBbIe
Tema ypoka KonTpoabnsbie | IlpakTuueckue
n/n Bcero u3yueHusi  odpa3zoBaTesibHbIE PeCYPChI
padoThI padoTsbI
buonorus kak KoMIuieKCHas
1 HayKa 1 KaK 4acTb 1 https://educont.ru/
COBPEMEHHOTO OO0IIeCTBA
2 JKuBbie CHCTEMBI U UX CBOMCTBA 1 https://educont.ru/
YpoBHEBast OpraHU3aIus KUBBIX
3 P P 1 https://educont.ru/
CUCTEM
Hctopust OTKpBITUS U U3YICHUS
4 P P i 1 https://educont.ru/
kietku. Knertounas teopus
Meto1bl MOJIEKYJISIPHOU 1
KJIETOYHOU OMoJioruu.
[IpakTnueckas pabora
5 «M3yueHue MeToJ0B KJIETOYHOM | 0.5 https://educont.ru/
O6uosnoruu (xpomatorpadus, ' https://edsoo.ru/
anexTpodopes,
muddepennuanbHOe
uentpudyruposanue, [1L[P)»
6 XUMHUYECKUHN COCTAB KIETKH 1 https://educont.ru/
MunepanbHbIe BELIECTBA
7 P 1 https://educont.ru/
KJIETKH, UX OMOJOTHYECcKas poJib
Oprannueckue BeniecTBa
https://educont.ru/
8 KIIETKU — OEIKU. 1 0.5
https://edsoo.ru/
JIaGoparopHas paboTa




«O6HapyxeHne OEIKOB C
MIOMOIIbIO KAYECTBEHHBIX
peaxkuuin»

CoiicTBa, K1accupUKays U

«M3ydyeHne CBOMCTB KIETOYHOU
MeMOpaHbI»

9 https://educont.ru/
¢byHKIIH OSIKOB
Opragnyeckue BEIEeCTBA

10 p https://educont.ru/
KJIETKH — YTJIEBOJIbI
Opragnyeckue BeIecTBa

11 p https://educont.ru/
KJIETKUA — JIMIIUIBI
Hyxkneunossie kucnotsl. JJHK u
PHK. JIabopaTtopHas pabota

12 «MccnenoBanue HYKIEMHOBBIX 0.5 hitps:/educont.ru/

A yeI ) https://edsoo.ru/

KUCJIOT, BBIJCICHHBIX U3 KICTOK
Pa3IUYHBIX OPraHU3MOBY
Crpoenue u ¢pynkiun ATO.

13 Hpyrue nykieosuarpudocdars https://educont.ru/
(HTD)
CexBenuponanue JIHK.

14 MeToapl TEHOMUKH, https://educont.ru/
TPaAHCKPUIITOMHUKH, IPOTCOMUKH
MeToabl CTPYKTYpPHOU

15 8 PYKTYP https://educont.ru/
OHOJIOruu
Twumrsl KeToxK.

16 https://educont.ru/
[IpokapuoTuieckas KieTka
CrpoeHne sykapuoTHYECKOU
kierkd. [Ipaktuueckas padora

17 p P 0.5 https://educont.ru/




18

IToBepxHOCTHBIN anmapar
KJIETKH

https://educont.ru/

19

OnHomeMOpaHHBIE OPTaHOUIBI
knetku. [Ipakruyeckas pabora
«3yueHue nBUKEHUS
UTOIUIa3MbI B PACTUTEIIEHBIX
KIIETKaX)»

0.5

https://educont.ru/

20

[TomyaBTOHOMHBIE OpraHOWIBI
KJIETKH: MUTOXOHJIPUH,
actu el JlabopaTopHas
pabora «MccnenoBanue
TUTa3MOJIH3a U ICTUIa3MOJIH3a B
PaACTUTEITLHBIX KIIETKAX)

0.5

https://educont.ru/
https://edsoo.ru/

21

HememOpanHbIe opraHou bl
KIICTKH

https://educont.ru/

22

Crpoenue u GyHKIUH sapa

https://educont.ru/

23

CpaBHuTenbHas
XapaKTepUCTHUKA KIETOK
sykapuoT. Jlaboparopnas
pabota «3yueHue cTpoeHus
KJIETOK Pa3JIMYHBIX
OpPraHU3MOB»

0.5

https://educont.ru/

24

AccUMWISIINA U AUCCUMUJIISLIMS
— JIB€ CTOPOHBI MeTaboIu3Ma.
Tumnbr oOMeHa BelecTs.
JIaGoparopHas paboTa
«M3ydeHne KaTaIuTUIECKOU
aKTUBHOCTH (pepMEeHTOB (Ha

https://educont.ru/




IIpUMeEpE aMIJIA3bl UIIN
KaTtasasbl)»

25

®epMEeHTAaTUBHBIN XapakTep
peaKurii KJIETOYHOTO
MmeTabonm3ma. JlabopaTopHas
pabota «3ydenue
(hepMeHTaTUBHOTO
pacIierieHus! IepoKCHaa
BOJIOPO/ia B PaCTHTEIBHBIX U
KUBOTHBIX KJIETKaX)

0.5

https://educont.ru/

26

benku-akTuBaTopsl 1 OeKu-
MHTUOUTOPBI

https://educont.ru/

27

ABTOTpOGHBIN TUIT OOMEHa
BEIIECTB

https://educont.ru/

28

doTtocunTE3

https://educont.ru/

29

XemocuHTe3. JlaboparopHas
pabota «CpaBHEHHE MTPOIIECCOB
(OTOCHHTE3a 1 XeMOCHHTE3a)

0.5

https://educont.ru/

30

AnHaspoOHbIe opraHu3Mbl. Buib
Opoxenus. JlabopaTopHas
pabora «CpaBHEHHE IPOLIECCOB
OpO>KeHUSI U ABIXaHUSD»

https://educont.ru/

31

AdpoOHBIE OpraHU3Mbl. JTaIbI
SHEPreTHYeCcKOro ooMeHa

https://educont.ru/

32

DOHeprusi MEMOPaHHOTO
rpagueHTa npotoHoB. CuHTE3
AT®: pabora nporoHHoit ATD-
CUHTa3bI

https://educont.ru/




33 Peakuuun MarpudHOro cuHTE3a https://educont.ru/

34 TpatCKpHIILILA — MaTpHHbI https://educont.ru/
cunre3 PHK

35 Tpancisuus u e€ 3ransl https://educont.ru/
KoanpoBanue aMMHOKHCIIOT.

36 Ponb pubocom B GnocunTe3e https://educont.ru/
Oenka

37 OpranH3allis retoma y https://educont.ru/
MPOKAPUOT U FYKAPUOT
MonekynspHble MEXaHU3MbI

38 https://educont.ru/
AKCIIPECCHUHU TEHOB y AYKAPHOT
Bupycsl — BHeEKIIETOUHBIE
(hopMBI KU3HU U OOJIMTaTHBIE

39 napasutsl. [IpakTnueckas 0.5 https://educont.ru/
pabota «Co3ganue Mo ieIu
BHUpYyCa»

40 Bupycupie 3abonesanms . https://educont.ru/
YEJI0BEKa, )KUBOTHBIX, PACTCHUM
HanoTexnonoruu B 6uonoruu u

41 https://educont.ru/
MEJIMLIUHE

42 JKU3HEHHBIN UK KJIETKA https://educont.ru/

43 Marpuunsiii cuntes JTHK https://educont.ru/
Xpomocomsl. JlabopaTopHas

44 pabora «M3yueHne XxpoMocoM 0.5 https://educont.ru/https://edsoo.ru/
Ha FOTOBBIX MUKPOTIPENapaTax»

45 JleneHue KIeTKH — MHUTO3 https://educont.ru/

46 Tune! knerok. Kapuokunes u 0.5 https://educont.ru/

uuTokuHe3. JJaboparopHas

https://edsoo.ru/




pabota «Habmoienue MuTo3a B
KJIETKaX KOHYMKA KOpEIKa JTyKa
(Ha TOTOBBIX
MUKpOIpernaparax)»

Perynsanus ;kM3HEHHOTO LIUKJIA

47 https://educont.ru/
KJIETOK

48 OpranusMm Kak eMHOE 11eJI0e https://educont.ru/
Txanu pacrenuii. JlabopatopHas

49 paborta «M3ydyeHue TkaHen 0.5 https://educont.ru/
pacTeHuin»
TkaHM )KUBOTHBIX U YE€JIOBEKA.

50 JlaGopaTtopHnast pabota 0.5 https://educont.ru/
«M3ydeHne TKkaHel KUBOTHBIX)
Opranbl. CHCTEMBI OpPraHOB.

51 Jlaboparopras pabota 0.5 https://educont.ru/
«3yueHne opraHoB IIBETKOBOTO
pacTeHus»

52 Onopa Tena opraHu3MoB https://educont.ru/

53 JIBrm>keHrue opraHu3MoB https://educont.ru/

54 [Iutanue opraHu3mMoB https://educont.ru/
[TuTanue MO3BOHOYHBIX

55 JKUBOTHBIX. [IuiieBapuTenpHas https://educont.ru/
CHCTEMa YeJIOBeKa

56 JIpIxaHue opraHu3MoB https://educont.ru/

57 JBIXaHHE MO3BOHOUHBIX https://educont.ru/
YKUBOTHBIX U YE€JIOBEKa

58 Tpancnopr periects y https://educont.ru/

OpraHnu3MoOB




KposenocHas cucrema

59 MO3BOHOYHBIX JKUBOTHBIX U https://educont.ru/
YeJI0BEKa

60 Beienenue y opranusMoB https://educont.ru/

61 3ammTa y opraHu3MoB https://educont.ru/

62 NmMmyHHas cucteMa 4yenoBeka https://educont.ru/

63 Pasnpaximocts 1 perynsuis y https://educont.ru/
OpraHU3MOB
I'ymopanbHas peryauus u

64 SHAOKPUHHAs CUCTEMA https://educont.ru/
YKUBOTHBIX U Y€JIOBEKa

65 DOpMBI pasMHOKEHHS https://educont.ru/
OpraHU3MOB

66 [TonoBoe pa3MHOKEHUE https://educont.ru/

67 Meiios https://educont.ru/
I'amerorenes. ObpazoBaHue U
pa3BUTHE TIOJIOBBIX KIIETOK.

68 JlaGopaTtopHnas pabota 0.5 https://educont.ru/
«M3yueHue cTpoeHus MOJIOBBIX https://edsoo.ru/
KJIETOK Ha FOTOBBIX
MHKpOIIpenapaTax»

69 HupuBryankroe passuTie https://educont.ru/
OpPraHMU3MOB — OHTOI'€HE3

70 3aknazka OpraHoB U TKaHEW U3 hitps://educont.ru/
3apO/IBIILIEBBIX JINCTKOB
Poct u pa3zButre KUBOTHBIX.

71 JIaGoparopHas paboTa 0.5 https://educont.ru/

«BrIsiBIeHuE IIPHU3HAKOB




CXOJICTBA 3apO/IbIILICH
IIO3BOHOYHBIX X XHUBOTHBIX))

72

PasmHOxkeHue u pa3Butue
pacrenwuii. JlaboparopHas
pabota «CTpocHHE OpraHOB
Pa3MHOKEHHS BBICIIIUX
pacTeHuin»

0.5

https://educont.ru/

73

Hctopus ctaHOBIICHHS 1
pPa3BUTHUS TEHETHUKU KaK HAYKH

https://educont.ru/

74

OCHOBHBIC TIOHSTHS U CHMBOJIBI
reHetuku. JlaboparopHas
pabota «Jlpo3odmiia kak 00bEKT
T€HETUYECKUX HCCIIEIOBAHUI

0.5

https://educont.ru/

75

3aKOHOMEPHOCTH HACJIeI0BAaHUS
MpU3HAKOB. MOHOTHOpHUTHOE
ckpemuBanue. [Ipakrnueckas
pabota "M3y4yeHue pe3ynbTaToB
MOHOTHOPHUIHOTO CKPEIIMBAHUS

y npo30duiier"

0.5

https://educont.ru/

76

HI/ITOJ'IOI"I/ILIeCKI/IC OCHOBBI
MOHOFI/I6pI/II[HOFO CKpCIIMBaHUsA

https://educont.ru/

77

AHa.]'H/ISI/Ipy}OH_ICC CKpCIIUBAHUC.

Henonnoe JAOMHWHHPOBAHUC

https://educont.ru/

78

JuruOpuHOe CKpeLrBaHue.
[MpakTHueckas padoTa
«M3y4yeHune pe3ynpTaToB
TUTHOPUIHOTO CKPEIIUBAHUS Y
JPpO30(QUITBD»

0.5

https://educont.ru/




79

ITuTosornueckre OCHOBBI
TUTHOPHUTHOTO CKPEITUBAHUS

https://educont.ru/

80

CueruieHHO€E HACIEI0BaHNE
MIPU3HAKOB

https://educont.ru/

81

XpOMOCOMHAsI TEOPUS
HAaCJIEICTBEHHOCTU

https://educont.ru/

82

T'eneruka momna

https://educont.ru/

83

T'eHoTnn Kak 1egocTHas
cucreMa

https://educont.ru/

84

I'eneTn4eckuii KOHTPOJIb
pa3BUTHUS PACTEHUH, )KUBOTHBIX
U 4EJI0BEKa

https://educont.ru/

85

M3MeHYnBOCTh TPU3HAKOB.
Buner namenunBoctu

https://educont.ru/

86

MoaudukanroHHast
W3MEHYNBOCTD

https://educont.ru/

87

Bapuanuonsslii psa u
BapUAaLIMOHHAs KPUBAsl.
JlaGopaTtopHnas pabota
«UccaenoBanue
3aKOHOMEPHOCTEN
MOAU(PHUKAITTOHHOM
n3meHunBocTH. [loctpoenue
BApUALIMOHHOTO psiaa U
BAPUALIMOHHON KPUBON»

0.5

https://educont.ru/

88

I'enoTunuyeckas
M3MEHUYHMBOCTh. KOMOMHATHBHAS
N3MCHYNBOCTb

https://educont.ru/




89

MyranroHHast U3MEHYHBOCTb.
[IpakTuyeckas pabora
«MyTtanmu y 1po3o¢uisl (Ha
TOTOBBIX MHUKPOIIPENapaTax)»

0.5

https://educont.ru/

90

3aKOHOMEPHOCTH
MYTaIMOHHOTO TpoIiecca.
DIHUreHeTrKa U SJIIMI€HOMUKA

https://educont.ru/

91

I'eneTrnka yemoBeKa.
[IpakTnueckas pabora
«CocraBiienne 1 aHaIm3
POOCIOBHOM»

0.5

https://educont.ru/

92

MeTtoapI METUITMHCKOM
T€HETUKH

https://educont.ru/

93

3HaueHne METUITMHCKON
T€HETUKH B TIPEIOTBPAIICHUH U
JICUEHUH T€HETHYECKUX
3a00J1€BaHMH YeJIOBEKa

https://educont.ru/

94

OCHOBHBIE TIOHSTHUS CEJICKIIHH.
JlaGopaTtopHnas pabota
«3ydeHue copToB KYJIBTYPHBIX
pacTeHuil ¥ OPO/] TIOMAITHUX
YKUBOTHBIX)»

0.5

https://educont.ru/

95

MeTo1bl CeIeKIIMOHHON
pabortsl. JlabopaTtopHas paboTa
«3yueHne METOJI0B CeJIeKIIUU
pacTeHum»

0.5

https://educont.ru/
https://edsoo.ru/

96

Z[OCTI/I)KGHI/IH CCIICKIITUHN
paCTeHI/Iﬁ " )KUBOTHBIX.

https://educont.ru/




[IpakTtuyeckas pabora
«IIpuBUBKa pacTeHUI»

CoxpaHeHue, u3y4eHue u

97 HCII0JIb30BaHNE TCHETUICCKUX 1 https://educont.ru/
pecypcoB

98 [IpomexyTrouHas aTTecTanus 1
broTtexHomOTHS Kak HayKa u
OTpacJib MMPOU3BOJICTBA.

99 [IpakTnueckas pabora 1 0.5 https://educont.ru/
«M3ydenne 00BEKTOB
OMOTEXHOJIOTHUH

100 Ocnosibie HaltpaBHeHHﬂ 1 https://educont.ru/
CUHTETUYCCKON OMOJIOTHH

101 XpomocomHas 1 reHHas 1 https://educont.ru/
WHXEHEPUS

102 Menuuuackre OMOTEXHOJIOT N 1 https://educont.ru/

OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpopnrre | Ipaxrireciie H3y4eHHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI pecypest
1 OpodononHas Teopust Y. Jlapsuna 1
) JIBHOKyIpe CHIIbI ABOJIFOIMA BUIOB 110 Y. |
JapBuny
3 Bbopr0a 3a cymectBoBaHuE, €CTECTBEHHBIIN 1
U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHHE CUHTETUYECKON TEOPHUH 1
SBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: |
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
6 [Monmynsiuss — sneMeHTapHas eAMHULIA |
SBOJTIOIIH
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. Jlaboparopnas | 0.5
pabora «BblsiBeHUE U3MEHYUBOCTH Y '
oco0eil 0JHOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1
9 Dddext ocnoBatens. Ipdekr |
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauyu. M30ma0umu nonyssuui: 1
reorpaduueckas, Ouojgoruueckas
1 EctecTBeHHbII 0TOOp — HaIpaBIAIOIIUN 1

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[Tpucroco6IeHHOCTh OPraHU3MOB KaK
pe3yabpTaT MUKpOdBoJtoIUH. JlabopatopHas
pabora «M3ydeHne apoMopQo30B u
MIMO0AJANTALUMI Y PACTEHUI U )KMBOTHBIX)

0.5

14

[Tpumeps! TpUCTIOCOOICHHUH Y OpPTraHU3MOB:
Mopdosiorudeckue, GU3noJIOruIecKue,
OMOXMMHYECKHE, IOBEIEHUECKHUE.
JlabopaTtopHnas paborta «IIpucnocoOnerus
OpraHu3MoOB U UX OTHOCHUTECJIbHAA
11eTIECO00Pa3HOCTHY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlabopaTtopHnast pabota «CpaBHEHHE BUIOB
10 MOP(OJIOTUIECKOMY KPUTEPHIO)

0.5

16

Crpykrypa Buga

17

BunoobOpa3oBaHue kak pe3yiabTar
MUKPOIBOJOIUH

18

CBi3b MHKPOISBOJIIOIWHU U SITUACMHUOJIOTNHN

19

MakposBosmtonus. [Taneontonornyeckue
METO/IbI U3yUEHUS IBOJIIOLUH

20

EI/IOFeOFpa(bI/I‘-ICCKI/IC MCTObI U3YUCHU
3BOJIFOIIMH

21

9M6pI/IOJ'IOFI/I‘-ICCKI/Ie H CPAaBHUTCIIbHO-
Mop(bonornqecm/le MCTObI U3YUCHU
OBOJIIOIINH

22

MOHGKYJ'IHpHO—reHeTI/I‘{eCKI/Ie,
OMOXMMHUYECKUE U MAaTEMAaTUUECKUE
MCTOJbI U3YUCHUS 5BOJIFOINUN




23 OO01re 3aKOHOMEPHOCTH BOJTFOIIHH

24 AnantuBHas paguanys. HepaBHOMEpHOCTH
TEMIIOB SBOJIIOIMH

)5 HayuHblie runoTe3sl IPOUCXOKICHUS
YKU3HU Ha 3emJie

26 JloHay4HBIE MTPECTABICHUS O 3aPOKICHUN
KU3HH

7 OCHOBHBIE ATAITB HEOPraHUIECKOU
HBOJTIOIIUHT

28 ['unoTespl 3apoKaACHUS KUZHU
Hcropus 3emMiid ¥ METOBI €€ H3YICHHSL.

29 JlabopaTtopHnast pabota «M3ydeHue u 0.5
OTIMICAHNE UCKOTIAeMBIX OCTAaTKOB JIPEBHUX '
OpPraHU3MOB»

30 HauanbHbie 3Tansl opraHuyecKoit
SBOJTIOIIH

31 DBOJIOLHMS PYKAPUOT
OcCHOBHBIE ATaIIbI BOJTIOIUU

0 pacturensHoro mupa. [Ipaktudeckas 0.5
pabota «/3yyeHune ocoOeHHOCTEH ’
CTPOEHUS PaCTECHUI Pa3HBIX OTIIEIOB»

13 OCHOBHBIE ATaIlbI BOJIOIUHU KUBOTHOTO
MuUpa
DBodrolus )KUBOTHBIX. [IpakTuueckas

34 pabora «M3ydyeHue ocobeHHOCTEH 0.5
CTPOEHUS TIO3BOHOYHBIX KHUBOTHBIX)

35 Pa3BuTHe xu3HM Ha 3eMIie 10 paM U

nepuogam




MaccoBbie BbIMUPAHUA — DKOJIOTUYCCKUC

36 KPU3HUCHI MPOIILIIOTO
37 CoBpeMeHHbIHN 3KOJOTUYECKUI KPU3HC, €ro
0COOEHHOCTHU
18 CoBpemMeHHasi CUCTEMa OPraHUuYECKOTO
MPOIILIIOTO
39 OCHOBHBIE CUCTEMATUYECKUE TPYTIIIBI
OpraHU3MOB
40 AHTpPONOJIOTHS — HayKa O YEJIOBEKe
41 Pa3BuTHe npeacraBieHui o
MPOUCXOKICHUHN YEIIOBEKA
Mecto 4enoBeka B CUCTEME OPraHUIECKOTO
4 mupa. JlaboparopHas pabota «3yuenue 0.5
0COOEHHOCTEH CTPOSHHUS CKelleTa YeIOBEKa, ’
CBSI3aHHBIX C MPSIMOXOKICHUEM)
43 JIBM>Kylye CHIIbl aHTPOIIOTEHE3a
m CooTHoIIeHHE OMOJIOTHYECKUX U
COITMATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E
45 OCHOBHBIE CTaJIMU AHTPOIIOTEHE3a
46 IlameoreHeTrka u majgcoreHOMHKA
47 DBOJIIOIMS COBPEMEHHOTO YeJIOBEKa
UYenoseueckue packl. [IpakTuyeckas pabora
48 «M3ydeHne 3KOJIOrMYeCKUX aJanTanui 0.5
YyeJI0BEKa
49 MexaucuuninHapHble METOAb
AQHTPOIOJIOTUU
50 3aporKIEHUE U Pa3BUTHE SKOJOTUU




Merobl 3konorun. JlaboparopHas paboTta

51 «M3yueHune METOJJ0B 3KOJIOTMUECKUX 1 0.5
HCCIIEA0BaHUN»

57 3HaYeHHUE PKOJIOTHUYECKUX 3HAHUM IS !
4eJloBeKa

53 Okonorndyeckue GaKTopsl 1
Abunotnueckue pakropsl. CBET Kak

54 sKoJoruueckuit pakrop. Jlaboparopnast | 0.5
pabota «BblsiBneHue nprucnocooieHnit '
OpPraHW3MOB K BIIUSIHUIO CBETa
Abuotuueckue dakropsl. Temneparypa Kak

55 sKoJoruueckuit pakrop. Jlabopartopnast 1 0.5
pabora «BplsiBneHue nprucnocooieHuit '
OpPraHU3MOB K BIMSIHUIO TEMIIEPATyphD»
AbGunoTtndeckue hakTopsl. BiaxxHOCTH Kak

56 sKoJoruueckuit pakrop. Jlaboparopuast | 0.5
pabota « AHATOMHUYECKHE OCOOCHHOCTH ’
pacTeHMii U3 pa3HbIX MECT OOUTAHU»

57 Cpenpl 0OuTaHUs OPTraHU3MOB 1

58 buonoruueckue puT™Mbl 1

59 Kuzuennsle GopMbI OpraHU3MOB 1

60 buotndeckue dakTops 1
3HaueHne OMOTUYECKUX B3aUMOIEHUCTBHI

61 JUIsl CyIIECTBOBAHMS OPraHU3MOB B Cpeie 1
obuTtaHus

2 DKOJOTUYECKHE XapaKTePUCTUKH |

nonyJianuuun




OcHOBHBIC TTIOKa3aTEIIN MOImyJIsIuun:

63 YUCJICHHOCTb, IJIOTHOCTb, BO3PACTHAA U
M0JIOBasi CTPYKTYypa
OcHOBHBIE TIOKA3aTEIN MOMYJISIINAN:

64 POXKIAEMOCTD, IPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIlUU

65 DKOJIOTHYECKAasl CTPYKTYpa MOMYIISILIUU

66 JluHamuKa HOMyJSLUU U €€ peryasuus

67 Kpussie pocTa 4uCIEHHOCTH MO,
KpuBbie BEDKUBAHUS
DxoJsiorndeckas Huma Buaa. JlaboparopHas

68 pabota «IIpucnocoOieHust cCeMsH pacTeHUN 0.5
K pacceyeHUI0»

69 Bup xak cucrema nonyssiui

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUI
JKMBOTHBIX

71 Coo00111ecTBO OPraHu3MOB — OHOIICHO3

72 DKOCHUCTEMA KaK OTKPbITasi CUCTEMA

73 KpyroBopoT BemecTB 1 MOTOK SHEPTHUH B
JKOCHCTEME

74 OcCHOBHBIE TTOKA3aTEIN YKOCUCTEMBI

75 DKOJOTUYECKUE MUPAMUJIBI

76 N3menenust cooOI1ecTB — CYKIIECCUH

77 [IpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI
03€p M peK. DKOCUCTEMBI MOpPEN U OKEAHOB

73 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI

TYHJIp, JIECOB, CTENEH, IyCTHIHb




79

AHTpOHOFeHHBIe OKOCHUCTEMBI

Ypboakocucremsl. [Ipaktudeckas padora

80 0.5
«3yuenue u onucanue ypoo3KOCUCTEMBI»
3aKOHOMEPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

2 Pa3HbIX TUIIOB HAa CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJISLUOHHOM U
9KOCUCTEMHOM YPOBHSIX

23 buocdepa — obuiernanerapHas 060I049Ka
3emin

84 VYuenue B. U. Bepnaackoro o 6uocdepe

25 3aKOHOMEPHOCTH CYILIECTBOBAHHUS
ourocdepsl

26 KpyroBopoTs BemiecTs u
OMOreOXMMHUYECKHUE LIUKITBI

87 3oHaNBHOCTH OMOCcdepbl. OCHOBHBIE OMOMBI
CyIIN

88 YcroitunBoCcTh OMOChHEpsI

89 DKOJIOTUYECKUE KPU3ZUCHI U UX IPUUUHBI

90 Bo3neiicTBue yenoBeka Ha Ouocdepy

01 AHTpOTIOT€HHOE BO3/ICHCTBUE HA
pPaCTUTENIbHBIN U dKUBOTHBIA MU

92 Oxpana npuposl

03 OCHOBHbIE TPUHIUIIBI YCTOUUHUBOTO

Pa3sBUTHUA YCIIOBCYCCTBA U ITPUPOAbL




PanronansHo€ IpUpoA0NIOIb30BAHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
paszHooOpa3us 3emiu

95 [IpomexyTrouHas aTTecTanus 1

96 O6o006uienne 1o TGME?.«MI/IKPOBBOJIIOIII/I?I u |
MaKpOIBOJIIOIUS U €€ pe3yabTaThD»

97 O6061mmenue no teme «IIpoucxoxaenue u |
pa3BUTHE )KU3HU HA 3eMIIe)»

08 O6061mmenue o teme «IIpoucxoxaeHue |
YeIoBeKa — aHTPOTIOTEHE3)

99 O6o001menue mo Teme «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O6006menue mo Teme «OpraHu3Mbl U cpeia |
oOUTaHUs»

101 O6o6meH1Ee 10 TeMe «DKOJIOrUs BUIOB U |
TIOTTYJISIHI

102 O606menue mo teme «brocdepa — |
ryio0abHast IKOCUCTEMa))

OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME




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

* buonorus, 10 knace/ Aradponosa N.b., Cusornazos B.1., O6uiecTBo ¢
OTrpaHUYE€HHON OTBETCTBEHHOCTHIO «IPODA»; AKunoHepHOE 00111€CTBO
«M3parenscTBO «IIpocBemienne

TPCHUPOBOYHBIC TCCThHI

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
METONYECKOe ocodue

pabouast TeTpaib

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://edsoo.ru/
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