AHHOTaNusA K padoueii mporpamme no 6uosiornu 10-11 kiaaccenl

(yriy0J1eHHbIH YPOBEHb)

MHNOACHUTEJBHASA 3AITNCKA

[Tporpamma mo yueOHOMY mpeamety "buonorus" (manee - OHONOTHS) Ha YpPOBHE CpPETHETO
obmiero oopa3oBaHus pazpadborana Ha ocHOoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obpazoBanun B Poccuiickoit ®eneparmm», ®I'OC COO, Konuenmuu mnpenoaaBaHusi y4eOHOTO
npeameTa «bruosorusy 1 OCHOBHBIX MOJIOKEHUH (eepabHON paboyeit mporpaMMbl BOCITUTAHUS.

VYuebubiit npeamer «buomnorus» yriay6nénHoro ypoBHs usyueHust (10-11 kmaccel) siBisiercs
OJHUM W3 KOMIIOHEHTOB TpeAMeTHOW obmactu «EcTecTBeHHO-HayuHbIe NpeaMeTsl». CoriacHo
nosoxeHussiMm @I'OC COO npodunsHbie yueOHBIE MPEIMEThI, U3y4aeMble Ha YIIIyOJIEHHOM YPOBHE,
ABIAIOTCS criocoboM nuddepenimanun oOydeHus Ha YpOBHE cpeAaHero oOimero oopa3oBaHHsS U
NPU3BaHbl O0ECIIEYUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CPEIHUM
npodecCHOHABHBIM U BBICIIMM 00pa3oBaHueM. B To jxe BpeMsi KaKIblid U3 3TUX YUEOHBIX MPEAMETOB
JOJKEH OBITh OPUEHTHPOBAH Ha MPUOPUTETHOE pEIICHHE O0pa30BATENbHBIX, BOCHHUTATEIBHBIX H
pa3BHUBAIOIIMX 33/a4, CBSI3aHHBIX ¢ MPOodopreHTaIel 00yYaroIIMXCs U CTUMYJIUPOBAaHUEM UHTEpeca K
KOHKPETHOH 00JacTH HaydyHOro 3HaHUs, CBS3aHHOTO C OHONOTMeH, MEIUIMHOW, 3KOJOTHEH,
TICUXOJIOTHEH, CIOPTOM MJIM BOCHHBIM JICJIOM.

[Iporpamma mo ydeOHOMy mpeamety "buomorus" ma€t mpeicTaBieHHE O ILETW U 3aJadax
u3ydeHus: ydeOHoro mnpenmeta «buonorus» Ha yriyOn€HHOM YpOBHE, OHpeenseT o0s3aTeabHOoe
(MHBapHaHTHOE) TMPEIMETHOE CONEp)KaHHWe, €ro CTPYKTYpHpOBaHHE II0 pas3leiaM W TeMaw,
pacmpe/ieieHne Mo KiaccaM, PeKOMEHIYeT IMOCIIe0BaTeIbHOCTh M3yUYeHHUsl y4eOHOro martepuasia C
y4ETOM MEXIPEAMETHBIX U BHYTPHIIPEAMETHBIX CBS3€H, JIOTUKU Y4eOHOTO MpOoIlecca, BO3PACTHBIX
ocobeHHOCTeH o0y4aromuxcsa. B mporpamMmMe 1mo 6HoIOTHM peaan30BaH MPUHIUI TPEEMCTBEHHOCTH C
M3y4YeHHEeM OMOJIOTUHU Ha YPOBHE OCHOBHOTO 00111ero oOpa3oBaHusl, Oaronaps uemy mpocMaTpuBaeTcs
HANpaBICHHOCTh Ha TMOCIEAYIONIee pa3BUTHE OHMOJIOTWYECKHX 3HAHHWH, OPHUEHTHUPOBAHHBIX Ha
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUSL, SKOJIOTHUECKOT0 MBIIUICHHUS, IPEICTaBICHHMA
0 37J0pOBOM 00pa3e KU3HH, Ha BOCIIUTaHNE OEPEKHOTI0 OTHOLICHHUS K OKPYXKAOIel PUPOIHON cpese.
B mporpamme mo Ouosnornm Takke MOKa3aHbBl BO3MOXHOCTH ydeOHoro mpeamera «buomorus» B
peamuzanmu  TpedboBanuit PI'OC COO K [IaHUPYEMBIM JIUYHOCTHBIM, METANpPEAMETHBIM U
MpeIMETHBIM pe3ysibTaTaM oOydeHHUs U B (POPMUPOBAHUU OCHOBHBIX BHJIOB yueOHO-TIO3HABATEIBLHOM
JESITETFHOCTH O00YYaIOMIUXCS 10 OCBOSHHIO COJEP)KaHUs OMOJOTHYECKOro 00pa3oBaHMs Ha YPOBHE
cpeaHero odmiero oopasoBaHus.

VYuebublii npeamer «buonorus» Ha ypoBHE cpeaHero ooOmiero o0Opa3oBaHUS 3aBepIIAcT
Ouosornueckoe oOpa3oBaHHWE B IIKOJE W OPUEHTUPOBAH HA pPACIIUPEHUE M YIiIyOJeHue 3HAHUN
00yyaroImuxcs 0 JKUBOW MPUPOZE, OCHOBAX MOJIEKYJIIPHON M KJIETOYHOM OMOJIOrHM, SMOPHOJIOTUU U
OMOJIOTUYU Pa3BUTHS, TCHETUKH, CEJICKIMH, OMOTEXHOJIOTUH, SBOJIIOIMOHHOTO YUEHHS U KOJIOTHH.

Nzyyenne yueOHoro mnpeamera «buosorus» Ha yriayOGleHHOM YpPOBHE OPHEHTHPOBAHO Ha
MOJArOTOBKY OOYYaIOIIMXCS K MOCTEIYIOMEMY MOJyYeHHIO OMOJIOTHYECKOro 00pa3oBaHUs B By3aX U
OpraHu3alusaX CpeaHero mnpodeccuoHanbHOro oOpasoBaHus. OCHOBY €ro COIEp)KAaHUS COCTABISET
cucteMa OMOJOTMYECKUX 3HAHUMU, MOJYYEHHBIX NMPU HU3yUYEHUH OOYYaIOIIMMHUCS COOTBETCTBYIOLIMX
CHCTEMaTHUYECKUX pa3ziesioB OMOJIOTUN Ha YPOBHE OCHOBHOIO obmiero odpasosanus, B 10—11 kmaccax
9TH 3HAHUS TOJYYaIOT pa3BUTHE. TaK, pacIIMPEHbI U YIiTyOJIeHbl OMOJIOTHYECKUE 3HAHHUS O PACTCHUSX,
KUBOTHBIX, Tpubax, OakTepusx, OpraHu3Me 4YeJOBeKa, OOIIMUX 3aKOHOMEPHOCTSAX O KHU3HH,
TOTIOJTHUTEIBHO BKJIIOUEHBI OHMOJIOTUYECKHE CBEICHUS TPUKIATHOTO W TIOMCKOBOTO XapakTepa,
KOTOpBIE MOXKHO HMCIOJIb30BaTh KaK OPUEHTHUPHI AJs Mocieayromero Bpidopa mpodeccrun. Bozmoxkna
TakK€ HWHTErpanusi OHOJOTMYECKHX 3HAHUN C COOTBETCTBYIOIIMMHU 3HAHHSMH, IOJTYYCHHBIMHU
00y4JarIUMUCS TP U3YICHHH (DU3UKH, XUMUH, Teorpapul 1 MaTEMATHKH.



Crpykrypa nporpammsl 1o yueOHomy npeameTty "buosorus" orpakaeT CUCTEMHO-YPOBHEBBIN U
HBOJIIOLIMOHHBIA TOJIXOAbl K u3ydeHuto Ouojoruu. CoriacHo UM, H3Y4arOTCs CBOWMCTBA U
3aKOHOMEPHOCTH, XapaKTEpHbIE IJs KMBBIX CHCTEM pPa3HOrO YpPOBHS OpraHU3allMH, 3BOJIOLHUU
OpraHWYECKOr0 MHUpa Ha 3emJjie, COXpaHEHUsS OMOJIOTMUECKOro pa3HooOpasus riuaHeTsl. Tak, B 10
KJIacCe M3YYaloTCs OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOH Ouosoruu, 3MOPUOJIOTUH U OHOJIOTUU
pa3BUTHSL, TEHETUKH M CENEKUUH, OMOTEXHOJIOTUH M CHUHTETUYECKOH OMOJIOTHH, aKTyaaH3HUpYyHOTCS
3HaHUS OOydYarolmUXcsi MO0 OOTaHMKE, 300JI0TWM, aHAaTOMuH, (pusmonoruu uvenoBeka. B 11 kimacce
M3YYaroTCs 3BOJIOIMOHHOE YYeHHE, OCHOBBI KOJIOTHH U yueHue o ouocdepe.

VYueOHbIi npeameT «bronorus» npu3Ban 00eCrnednTh 0OCBOCHHE 00yUYaIOIMMUCS OHOIOTUIECKUX
TEOpUN U 3aKOHOB, WJAEH, MPUHIMIIOB M MPaBHJI, JIEKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHpa, 3HAHUH O CTPOEHUH, MHOTOOOPa3HMH M OCOOEHHOCTSIX KJIETKH, OPTaHU3Ma,
MOIYJISAIUKN, OWOILIEHO3a, SKOCHUCTEMBI, O BBIJAIOMIMXCS HAYYHBIX JOCTIKEHHSX, COBPEMEHHBIX
UCCIIEIOBaHUSAX B OMOJNOrMM, TMPHUKIAJHBIX acleKkTax OMONOrMueckux 3HaHui. s pa3Butus u
NOJICp)KaHUSL HMHTEpeca OOydYalomMxcsi K OHOJOTMHM Hapsay €O 3HAYUTEIbHBIM 00BEMOM
TEOPETHYECKOTO MaTepHalia B COCPKaHUU NPOTPaMMBbI TI0 OHOJIOTHH MPEITyCMOTPEHO 3HAKOMCTBO C
UCTOpPHUEH CTAHOBJICHHUSA W Pa3BUTHSA TOW WJIM MHOW 00JacTH OMOJOTHH, BKIAJOM OTEYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B PEIICHHE BaXKHEUIINX OUOIOTHYECKUX U HKOJIOTHYECKUX MPOOIIeM.

Lenp uzyuenuss yuebHoro mnpenmera «buonorus» Ha yriayOn€HHOM ypOBHE — OBIIaJIEHUE
O0y4YaIMMHUCS 3HAHUSAMH O CTPYKTYPHO-(DYHKIIMOHANBFHOW OpPTraHU3alMH >KUBBIX CHCTEM Pa3HOTO
paHra u npruoOpeTeHrne yMEHNH NCTI0Ih30BaTh ATH 3HAHKS B JOPMUPOBAHUH MHTEPECA K OTIPENEIEHHON
obnacti Tpo(ecCHOHALHON AESITEIBPHOCTH, CBSA3aHHOW ¢ OHOJIOTHMEH, WM K BBIOOpPY Y4eOHOTrO
3aBeJICHUS U1 IPOJIOJKEHUSI OMOJIOTHYECKOT0 00pa30BaHMsI.

JlocTmkeHne menu u3ydeHus ydeOHoro mnpenmera «buomorus» Ha yriayOGn€HHOM ypoOBHE
o0ecreyrBaeTcs peleHueM CIIEAYOIINX 3a/1ay:

OCBOCHHME OO0YYarOIIMMHCS CUCTEMBbl OHMOJIOTMYECKUX 3HAaHUI: 00 OCHOBHBIX OHMOJIOTHYECKHUX
TEOpHsIX, KOHIENIHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W TIPABWIIAX, COCTABIISIONINX
COBPEMEHHYIO €CTECTBEHHO-HAy4YHYIO KapTHHY MHUpA; O CTPOCHHMH, MHOTOOOpa3uu M OCOOEHHOCTSX
OMOJIOTUYECKNX CHUCTeM (KJIETKa, OpraHW3M, TOMyJsAlus, BUI, OwuoreorneHo3, Ouocdepa); o
BBIIAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYAIOLIMXCS ¢ METO/JaMH IMMO3HAHMS >KUBOM MPUPOIBI: MCCIEI0BATEIbCKUMU
METOAaMH OMOJIOTUYECKUX HayK (MOJIEKYJISPHOW M KJIETOYHON OMOJIOTHH, SMOPHOIIOTUU U OHOJIOTUU
pa3BUTHS, TEHETUKU M CEJEKIMH, OMOTEXHOJOTUHM M CHUHTETUYECKOH OHOJIOTHH, MaJleOHTOJOTHH,
HKOJIOTUH); METOJJaAMH CaMOCTOSITEIBHOTO MPOBEACHHS OMOJIOTMUECKUX UCCIIE0BaHUM B 1aOOpaTopuu
U B nipupoje (HaOIroaeHue, U3MepeHHe, IKCIEPUMEHT, MOJIETIMPOBAHUE);

OBNaJicHUEe OOYYalOIIMMHUCA YMEHHUSMHU: CaMOCTOSTENIbHO HAaxXOJIuTh, AaHAIM3HPOBaTh U
UCTOJIb30BaTh OHOJOTMYECKYI0 HH(POPMALMIO; TOJb30BATHCS OHOJIOTMYECKOW TEPMHUHOJIOTHEH U
CUMBOJIMKOM; YCTaHABJIMBAaTh CBA3b MEXKIY Pa3BUTHUEM OUOJIOTUU M COLMAIbHO-DKOHOMHYECKHUMH U
HKOJIOTUYECKUMHU TpoOjeMaMu 4YeJIOBEYECTBA; OLIEHMBATh MOCJIEACTBHS CBOCH JEATENBHOCTH IO
OTHOLICHHIO K OKPY>KaIOIIe MPUPOIHON cpee, COOCTBEHHOMY 3/10POBBIO U 3I0POBBIO OKPYIKAIOIINX
J0JIel; 0OOCHOBBIBATh M COONIOZATh MEPHI MPOQPMIAKTUKA MH(PEKIIMOHHBIX 3a00JIeBaHMM, MpaBHiia
NOBEJIEHUsI B IMpHpojae U olecrieueHHs O€30MaCHOCTH COOCTBEHHOM JKHU3HEIESTEIbHOCTH B
Ype3BBIYANHBIX CUTYAIHAX MPUPOIHOTO U TEXHOTCHHOTO XapaKTepa; XapaKTepH30BaTh COBPEMEHHBIC
Hay4YHBIC OTKPBITUS B 00J1aCTH OUOJIOTHH;

pa3BuTHE y OOYYalOIIMXCS HMHTEJJICKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B Ipolecce
3HaKOMCTBAa C BBIJAIOMIMMUCS OTKPBITUSIMH W COBPEMEHHBIMH HCCJICIOBAHUSMU B OHOJIOTHH,
pelaeMbIMH €10 IpoOJeMaMu, METOJO0JIOTHEeH OHMOJIOTMYECKOro HCCIEJOBAaHUsS, IPOBEIACHUS
OKCHEPUMEHTAJbHBIX  MCCIICJOBAaHWH,  pemIeHUs  OMOJOrMYeCKMX  3aJad,  MOJEIMPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB M MPOIECCOB;



BOCIIUTAHHE y OOYYArOMIMXCS IICHHOCTHOTO OTHOIICHHS K JXHUBOW TPHPOJIE B IEJIOM H K
OTIIENLHBIM €€ 00beKTaM U SIBJICHUAM; (HOPMHPOBAHHUE SKOJOTHUECKOM, T€HETHYECKON TPaMOTHOCTH,
o01Ie#l KyIbTyphl IOBEICHUS B IPUPOJIC; MHTETPAIIUN €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrne OOyYarOMMMUCA KOMIIETEHTHOCTA B PAIlMOHAIEHOM MPHUPOIOTIOIH30BaHUN
(cobmroeHre mpaBUil TIOBEACHHUS B MPHUPOE, OXPaHbl BHJIOB, PKOCHUCTEM, OMOchepbl), COXpaHCHUH
COOCTBEHHOTO 3JI0POBBSI U 3[I0POBBSl OKPYXKAIOUIMX JIOJeH (coOmrofeHus Mep NpodUIaKTUKA
3a0oyieBaHnid, oOecrieueHne OC30MaCHOCTH JKU3HEACATCIPHOCTH B YPE3BBIYANHBIX CHTYAIUSIX
MIPUPOJIHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE UCIIOJIb30BaHUS OMOJIIOTMYECKUX 3HAHUN U YMEHUN
B IIOBCEIHEBHOM KU3HMU,

CO3JJaHUE yCJIOBHMM JJIA  OCO3HAHHOTO  BBIOOpAa  OOYYAOIIMMHUCS  WHIUBUIYATbHOU
o0pa3oBaTeNIbHOM  TPAaeKTOpPHH,  CHOCOOCTBYIOLIEH — mMoOcCHenyomeMy  MpohecCHOHAIbHOMY
CaMOOIIPE/ICIICHHUIO, B COOTBETCTBUHU C HHIUBUAYAIHbHBIMUA HHTEPECAMH U MIOTPEOHOCTSIMHU PETHOHA.

OO6miee 4KCIIO YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTHU Ha YTIIyOJIEHHOM YPOBHE CPEIHETO
obmiero oopazoBanusi, coctaBisieT 204 gaca: B 10 kitacce — 102 yaca (3 gaca B Henento), B 11 kmacce —
102 yaca (3 Jaca B He/IETIO).

Ot6op opraHu3alMOHHBIX (OPM, METOJOB M CPEJACTB OOYYCHHS OMOJIOTHU OCYIIECTBIIIETCS C
y4€TOM CHelu(PHUKHA €ro COoJACpKaHUS ¢ HAMPAaBICHHOCTH Ha MPOJOHKCHHE OMOJIOTHYECKOTO
00pa3oBaHus B OpraHU3AIMAX CPEAHETO MPO(PECCHOHAIBHOTO U BBHICIIIETO 00pa30BaHMsI.

OO0s13aTeNbHBIM  yCIIOBHEM TpU OOy4YeHHH OHOJOTHU Ha YIUIyOJIEHHOM YPOBHE SIBIISETCA
MPOBEJICHUE JTAOOPATOPHBIX M TMPAKTHYECKUX padoT. Takke ydacThe oO0ydaromuXcs B BBIMOJTHCHHUU
MIPOCKTHBIX M Y4YEOHO-HCCIIEIOBATEILCKUX PabOT, TEMAaTHKAa KOTOPBIX OMPEICIAETCS yYHUTEJIeM Ha
OCHOBE UMEIOIINXCS MaTepUaTbHO-TEXHUIECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COILEPKAHUE OBYYEHUSA
10 KUIIACC

CopepxaHue MpOrpaMMbl, BBIIECJIECHHOE KYpPCUOM, HE BXOJUT B  IPOBEPKY
rocyJapcTBEHHOM uTOroBoi arrecranuu (I'A).

Tema 1. Bnonorus kak Hayka

CoBpemenHast OGuosiorusi — KOMIUIEKCHasi Hayka. Kpatkas ucropus pa3BuUTUS OMOJIOTHU.
buonoruueckne Hayku W H3ydaeMble UMHU MpobiemMbl. DyHIaMEHTalbHBIC, MPUKIATHBIE U
MIOMCKOBBIE HAYYHBIE UCCIIEIOBAHUSI B OMOJIOTUH.

3HaueHue Ouonoruu B (POPMHUPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAyYHOH KapTUHBI
mupa. [Ipodeccun, cesa3annbie ¢ 6noaorueil. 3HaueHue OMOIOTUU B MPAKTUUECKON 1€ TeTFHOCTH
YEJI0BEKa: MEJULIMHE, CEJIbCKOM X035MCTBE, IPOMBIIUICHHOCTH, OXPaHE IPUPOABIL.

JdemoHcTpauuu

[optpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apseit, I'.
Mennens, B. U. Bepnanckuit, U. I1. T1aBnos, Y. . Meunukos, H. U. Basunos, H. B. Tumodees-
Pecorckuit, [Ix. Yorcon, @. Kpuk, /1. K. bensies.

Tabnuupl u cxembl: «CBsi3b OMOJIOTUU C IPYTMMHU HaykKamm», «Cucrema OMOJIOTHYECKHX
HayK».

Tema 2. JKuBble cucTEMBI M UX H3yYeHHE

JXusble cuctembl Kak mpeaMeT u3ydeHus Ouonoruu. CBOMCTBA KUBBIX CUCTEM: €TUHCTBO
XUMHUYECKOTO COCTaBa, JOUCKPETHOCTh M LEJIOCTHOCTb, CIIOXKHOCTb W YHOPSJOYEHHOCTh
CTPYKTYpbl,  OTKpPBITOCTb, = CAMOOpPraHW3alus, CaMOBOCIPOM3BEICHHUE,  Pa3IpPakKUMOCTb,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd >KUBBIX CHCTEM: MOJIEKYJISIPHBIM, KIJIETOYHbIMA, TKaHEBbIH,
OpraHU3MEHHBIH, MOMYJISIIUOHHO-BUI0BOM, 9KOCUCTEMHBII (OuoreoneHOTHYECKUIT),
o6uochepnsiii. [Iponeccsl, npoucxoasimue B *UBbIX cucTeMax. OCHOBHbIE MPU3HAKU KUBOTO.
Kuznp kak ¢opMa cymiecTBOBaHUS MaTepuu. Hayku, nzydaromue *HBbIe€ CUCTEMbI Ha Pa3HbIX
YPOBHSX OpraHU3alLNH.

Nzyuenne xuBbIX cucteM. Meroasl Oumonmornueckoir Hayku. HaOmronmenue, mamepeHue,
SKCHEPUMEHT, CHUCTeMaTu3auus, MeraaHanu3. lloHsaTME O 3aBUCMMOM M HE3aBHUCUMOM
nepemeHHo. IlmanupoBanune skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runore3a. [lonstue BEIOOPKHU U €€ gocToBepHOCTh. Pazdbpoc B Ouonorunueckux qaHHbIX. OleHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yibTaToB. [IpUumHbl MCKaXKEHUs PE3yJbTaTOB IKCIEPUMEHTA.
[TonsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpauuu

Tabmuubt u cxembl: «OCHOBHBIE TNPU3HAKU SKU3HW», «DBHOJIOrMYECKHEe CHUCTEMBD,
«CBoiicTBa XKMBOW MaTepumn», « YpOBHU OpraHU3alllU KUBOU NpUpobDy, «CTpoeHue KUBOTHOM
KJIETKW», « TKaHU )KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOT0 Opranu3May, « bruoreomneHosy,
«buocdepar, «MeTobl U3yUSHHS KUBOK IPUPOIBD».

Ob6opynoBanue: 1abopaTopHoe 000pyI0BaHUE JIJIsl IPOBEACHUS HAOII0ICHUH, U3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcrosnb30BaHKE pPa3IUYHBIX METOJOB IPU H3YyUEHUHU KUBBIX
CHUCTEM).

Tema 3. buosnorus Kjerku

Knerka — cTpykTypHO-(yHKIMOHAIbHAS €IMHULIA KUBOrO. VICTOPUS OTKPBITHUS KIIETKH.
Pab6oter P. I'yka, A. JleBenryka. Knerounas teopust (T. [lIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE NOJIOKEHUSI COBPEMEHHON KJIETOUHOU TEOpUH.



MeToapl MOJEKYJNSAPHOM M KJIETOYHOW OWOJIOTMH: MHUKPOCKOIHUSA, XpomaTtorpadus,
anekTpodopes, METOA  MEuUeHbIX aToMoB, auddepeHnnanbHOoe — HEHTpUYTUpOBaHHE,
KyJIbTUBUPOBAHHUE KIETOK. M3yuenue DUKCUPOBAHHLIX KlemoK. DIEKTPOHHAs MUKPOCKOIIHS.
Konghorxanvnasa muxpockonus. Bumanvroe (npusicusnennoe) uzyuenue Kiemox.

JdemoncTpaunu

[Moptpetsr: P. I'yk, A. Jlesenryk, T. [lIsann, M. [llneitnen, P. Bupxos, K. M. bap.

Tabnuuer u cxembl: «CBETOBOW MHKPOCKOI», «DIEKTPOHHBIN MUKpOcKom», «Mcropus
Pa3BUTHUSL METOJOB MUKPOCKOTIUI.

O6opyaoBaHue: CBETOBOM MHUKPOCKOII, MUKpPOIPENapaThl PacTUTEIBHBIX, JKUBOTHBIX H
OaKTepHUaTbHBIX KIETOK.

IpakTnueckas pa6ora «l3yuyeHue METOIOB KJICTOYHOH OHMOJOrUU (XpomaTtorpadus,
anextpodopes, nuddepermanpaoe nnenTpudyruposanue, [T1IP)y».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHTh. Bona u €€ ponb
KaK pacTBOPHUTENs, peareHra, ydyacTHe B CTPYKTYPHPOBAaHUHM KIETKH, TEIUIOPETYIISIHH.
MuHepanbHbIe BENIECTBA KICTKH, UX OMOJIOTHYECKasi poib. POJIb KATHOHOB M aHMOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBod Mojekynbl. IlepBuuHas cTpykTypa Oenka, menTuaHas
cBs3b. BTopuunas, TperuuHas, uyeTBepTHUHas CTPYKTyphl. Jenarypamusi. CBoiicTBa O€IKOB.
Knaccudukamnus 6enko. buomornueckue GyHKIuu 6€nKoB. [lpuonui.

YrneBoasl. MoHOCaXapuabl, TUCaXapHUabl, OIMTOCaXapuabl v Toucaxapuabl. O0muii mian
CTpOCHUS ¥ (PU3UKO-XUMUICCKUE CBOMCTBA YIIIEeBO0B. bronorndeckre (GyHKIIMN YTIICBOIOB.

Jlumuae!. IM'uapodunsHO-THIPOGOOHBIE  CBOMCTBA. Knaccubukanuss  IUIUIOB.
Tpurnmuuepuasl, Gpochonunuabl, BOCKH, cTepouibl. buonornyeckue QyHKIuN Tumua0oB. Oo01me
CBOMCTBa OHWOJIOTMYECKUX MEMOpaH — TEKyd4ecTb, CIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOy IPOHHUIIAEMOCTb.

Hyxneunosbie kucnotsl. IHK u PHK. Ctpoenune HykienHOBBIX KUCIOT. HykineoTuusl.
[puauun xommuiementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupais.
Mecronaxoxaenue u ononornueckue Gynkiuu JJTHK. Bunsr PHK. ®ynkuuu PHK B kineTke.

Crpoenue moiekyibsl AT®. Makpospruyeckue cBsizu B MmoJiekyie AT®. buonornueckue
¢byakmun  AT®. BoccraHOBICHHBIE TMEPEHOCYMKH, UX (YHKIMU B KJIeTKe. [[pyeue
Hykneozuompugocghamer  (HTD). CexBenupoBanue  JIHK.  Memoow:  eenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpyktypHast Ouonorus: OMoxumMudeckne U OHo(U3MUECKHe HCCIEJOBAHMS COCTaBa U
MIPOCTPAHCTBEHHOW CTPYKTYphl Ouomonekyn. Modenupoganue cmpykmypvl u  @QYHKYuUl
Ouomonekyn u ux Komniekcos. KomnvromepHulil Ou3atin u opeaHuyeckuii CuHme3s OUOMONEKYI U UX
HENnpUPOOHbLIX AHAIO208.

JdemoHcTpanuu

[Toptpetsr: JI. Ilonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, ®. Canrep, C.
[Ipy3unep.

Huarpammber:  «PacnpeneneHue XUMHUYECKUX JJEMEHTOB B HEXHBOM MIPHUPOIEY,
«Pacnipenenenne XUMUYECKUX 3JIEMEHTOB B JKUBOM MPUPOJIEY.

Tabnuer u cxembl: «llepuonuyeckass TabIMIla XUMUYECKHX SJIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJbD», «BemiectBa B cocTaBe OpraHu3moB», «CTpoeHuE MOJIEKYJbl OenKay,
«CTpyKTyphl O€NKOBON MOJEKYINb», «CTpoeHHEe MOJEKyl yrieBoaoB», «CTpoeHHEe MOJIEKYI
IMNuI0BY, «HykienHoBble KUCIOTHDY, «CTpoeHHe MOJIEKYIIbl ATD».

O6opyoBaHue: XUMUYecKas ocyia 1 000py10BaHHeE.



JladopaTropHasi padora «O0HapykeHHE O0CITKOB C ITOMOIIbIO KaY€CTBEHHBIX PEAKITHIN.

JlaGopaTopHas padora «VccnenoBanue HyKJICHHOBBIX KHCIIOT, BBIIEICHHBIX U3 KJIETOK
Pa3IUYHbBIX OPraHU3MOBY.

Tema 5. Ctpoenue n yHKUMM KJIETKH

Tumel KIETOK: dyKapHOTHUECKas M IMpokapuoTuyeckas. CTpyKTypHO-()YHKIIMOHAIbHbIC
00pa3oBaHUs KJIETKH.

Crtpoenue mpokapuoTHyeckoil kieTku. Kierouynass cTeHka OakTepuil U apXem.
OcobeHHOCTH CTPOEHUs TeTepoTpoHOIT U aBTOTPOGHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO3AX.

Ctpoenne u (QyHKIMOHHPOBAHHE dYKAPUOTUYECKOM KieTku. [Imasmaruyeckas MmemOpaHa
(mna3manemma). CrpykTypa mia3MaTudyeckod wmemOpaHbl. TpaHCHOPT BELIECTB uepe3
MJIa3MaTHIeCKyr0 MeMOpaHy: maccuBHBIA (muddysust, obOneryéHHas auddysus), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIN aKkTUBHBIA TpaHcnopT). [lomynponuraemocts memOpansl. PabGora
HaTpUH-KaJIMEeBOro Hacoca. DHAOLUTO3: MUHOIMUTO3, (parounTo3. Dk3ounTo3. Kierounas creHka.
CtpykTypa v QyHKIUHU KIETOYHON CTEHKU pacTeHUH, TpHOOB.

Hurommaszma. Ilutozonb. Llutockener. JIBwkeHue uutTomiasmbel. OpraHoufbl KIETKU.
OpHoMeMOpaHHbIE OpraHOWBI KJIETKHU: 3HAoIazMatudeckas ceth (JIIC), anmapat I'onbaxwy,
JU30COMBI, UX CTpoeHHe W (yHKUIuU. B3anMoCBS3b OAHOMEMOpPAHHBIX OPraHOUAOB KIIETKU.
CrtpoeHne rpaHyIspHOTO peTHKylIyMa. Mexanusm Hanpasnenus 6enkoé ¢ OIIIC. Cunres
pacTtBopuMbIXx  OenkoB. CuHTE3  KIETOYHBIX  MeMOpaH. [mankuii  (arpaHyssipHBIi)
sHOMIa3MaTHYeCKuil peTukyinyMm. CekperopHas (yHkius anmapata ['onbmku. Moougukayus
benxoes 6 annapame I onvoxcu. Copmuposxa 6enxos 6 annapame I onv0dcu. TpaHCTIOPT BELIECTB
B KJIeTKe. Bakyomnu pacturenbHbIX KieToK. Kierounslii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABI KJIETKU: MHUTOXOHAPHUH, IUIACTUABL [Ipoucxodcoenue
mumoxonopuul u naacmud. Cumbuocenes (K.C. Mepesckosckuti, JI. Mapeyauc). CtpoeHue u
GyHKIIMM  MUTOXOHApUA © miacTul. [lepBUYHBIE, BTOPHYHBIE M CIOKHBIE IUIACTUIBI
(OTOCHHTE3UPYIOMIUX AYKAPHOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIJIACTBI  BBICIIMX
pacTeHuM.

HemeMm6pannbie opranousl kietku CtpoeHrne U GyHKIUU HEMEMOpPAaHHBIX OPraHOHWIOB
KIneTku. Pubocombl.  Ilpomesxcymounvie  ¢unamenmei. MuxpodunaMeHTsl. AxkmuHogvle
Muxkpoguramenmol. MpbllIeUHbIE KIETKH. AKMUHOBblE KOMNOHEHMbl HEMbLULEUHbIX KIemoOK.
MukpotpyOouku. Knetounsnii nentp. CTpoeHue | JABWKEHHE JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuroruiasmel. Llentpuons. berku, accoyuuposannvie ¢ Muxpoguiamenmamu u
muxpompyboukamu. Momophwie benxu.

Snpo. OOosouka siapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOSHHE U (DYHKIHMH.
SAnepusblii 6enkoBbIll MaTpukc. IIpocTpaHCTBEHHOE pacHoOIOKEHHE XPOMOCOM B MHTEp(ha3HOM
sape. Jyxpomamun u eemepoxpomamur. BeIKM XpoMaTHMHA — TUCTOHBL J[uHamuxa si0epHol
06010uKU 8 Mumo3se. foepuulii mpancnopm.

Knerounsie  BkitoueHusi.  CpaBHHUTENbHAsi  XapaKTEpPUCTHKA  KIETOK  DYKapHOT
(pacTuTeNnbHOM, JKUBOTHOH, TPHOHOI).

JdemMoHcTpanuu

[ToptpeTtsr: K.C. MepexkoBckuii, JI. Mapry:muc.

Tabauubl u cxembl: «CTpoeHHE SYKapHOTHUECKOH KieTku», «CTpoeHHe >KUBOTHOM
KJIeTKn», «CTpoeHue pacTUTeNbHON KieTkn», «CTpoeHrne MUTOXOHIpUMNY», «SAapoy», «CtpoeHue
MIPOKAPUOTHYECKOMN KIETKH.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPONpENnapaThl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOIIpenapaTsl 0aKkTepruaIbHbIX KIETOK.



JlaGopatopHas padora «/3yyeHue cTpOCHHS KIETOK PA3JIUYHbIX OPraHU3MOBY.

IIpakTnyeckas padora «l3yueHne CBOWCTB KIETOYHONH MEMOPAHBD».

JlaGopaTopHas padora «/ccnenoBaHue miaa3Monn3a U JIEMJIa3MOJIM3a B PACTUTENBHBIX
KJIETKaX».

IIpakTnyeckas padora «/3ydyeHne IBMKEHNS LUTOIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BeleCTB U MpPeBpPalllecHUe JHEPIUHU B KJIETKe

AcCCUMWIISIIIUS U TUCCUMUISIIIMS — JBE CTOPOHBI MeTa0onu3Ma. Tumbl 0OMeHa BEIIeCTB:
aBTOTPOGHBIHN U reTepoTpodHBINA. YyacTue KHCI0poa B OOMEHHBIX MpoIeccax. DHEPreTHYECcKoe
oOecrneyeHue kiietku: npeppaiieHue AT® B oOmMeHHbIX npoueccax. depmMeHTaTUBHBIN XapakTep
peakiuil kieToyHoro Metabonusma. GepMeHTHI, UX CTPOEHHUE, CBOMCTBA M MEXaHU3M JICHCTBUS.
KodepmenTsl. OTiinuns GepMEHTOB OT HEOPraHMYECKUX KaTaau3aTOpPOB. benku-akTUBaTOpHI U
OeNKU-UHTUOUTOPBI. 3aBUCUMOCTb CKOPOCTH (EpPMEHTAaTUBHBIX peaKIHMidl OT pa3iIHYHBbIX
(akTopoB.

[lepBuuHBI CcHHTE3 OpraHMYECKHX BellecTB B KieTke. DoTocuHTe3. AHOKCucenHblll U
oKcueenHvllti  pomocunmes y baxmepuu. Ceemocoduparowue nuemMenmsl U NUSMEHMbL
peakyuonnoz2o yeumpa. Ponp xnopomactoB B mporecce gorocuHTe3a. CBeTOBas M TEMHOBAs
bazel. @omoovixanue, Cz., Cs- u CAM-munvr gpomocunmesa. TIpomyKTUBHOCTh (HOTOCHHTE3A.
Brnusinue pa3nuyHbix pakTOpoB Ha CKOPOCTH POTOCHHTE3a. 3HAUeHHE (POTOCHHTE3A.

XemocuHTe3.  Pa3zHooOpa3ume  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPHPHUIHPYIOUIHEC
OakTepuu, kene300aKTepuu, cepoOaKTepun, BOAOPOIHbIE OakTepru. 3HAUEHUE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Buabl 6poxkenus. [IpoaykTel OpoxKeHHS M MX HUCIOJIb30BAHUE
YeJIOBEKOM. AHa3pOOHBIC MHKPOOPTaHW3MBI KaK OOBEKTHI OMOTEXHOJIOTHHM W BO30YIUTEIIN
0ose3Hei.

AdpoOHBIE OpraHM3Mbl. JTambl PHEpPreTHyeckoro oobmeHa. IloAroToBUTENBHBIN ATaIl.
['mukonu3 — 6eCKUCIOPOIHOE PACILIEIUIEHUE TIIHOKO3bI.

buonoruueckoe okuciaeHHe, WU KIETOYHOE JbIXaHue. Poib MUTOXOHApPUN B Mpoleccax
Oouonornyeckoro okucieHus. Lluknmueckune peakuuu. OxucautenabHOe (GochopuIupoBaHUe.
Onepeuss membpannozo epaouenma npomonos. Cunmes ATD: paboma npomomnnot ATD-
cunmaswi. llpeuMymiecTBa a’poOHOro mmyTH OOMEHa BEIIECTB TMEpe] aHadPOOHBIM.
O} PeKkTUBHOCTH IHEPTreTUIECKOro 0OMEHa.

JdemoHcTpauuu

Ioptpetsr: k. Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Ourensrapar, 11.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuuer u cxembl: «PoTtocuHTE3», «DHEpreTuueckuii oomen», «buocuHTe3 Oenkay,
«Ctpoenue pepmeHTa, «XeMOCUHTE3Y.

O6opyoBaHHe: CBETOBOM MUKPOCKOII, 000pyAOBaHUE JUIsl IPUTOTOBJICHUS IOCTOSHHBIX U
BPEMEHHBIX MUKPOTMPENapaToB.

JlaGopaTopHas padora «/3ydyeHne KaTaIuTHUECKOM aKTUBHOCTH ()EpPMEHTOB (Ha MpuMepe
aMuUJIa3bl WIHM KaTajiasbl)y.

JlaGopaTtopnasi pabGora «/I3yueHue (EpMEHTATUBHOIO pACLICIJICHUS MNEPOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHnasi padora «CpaBHeHHE TIPOIIECCOB (POTOCHHTE3A U XEMOCHUHTE3AY.

JlaGopaTopHas padora «CpaBHEHHUE POLIECCOB OPOKEHUS U IBIXaHUS.

Tema 7. HaciieacrBeHHasi HHpopManus U peaju3anus eé B KJIeTKe

Peakiuu matpuuHoro cunresa. [IpHHIMI KOMIJIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanmsanms HacnencTBeHHOW uHpopMmanuu. ['@HETHMYECKHil KO, ero CBOMCTBA.
Tpanckpunuus — matpuunbiii cuaTe3 PHK. IIpuHIMnIBI TpaHCKpUIIMN: KOMIUIEMEHTAPHOCTD,



AHTUNAPAIUICIBHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckot
knemke. Hexooupyrowue PHK.

Tpancnsus u e€ arambl. Yuactue TpancrnoptHeix PHK B OuocuHTe3e Oenka. YciioBus
ouocuHTe3a O6enka. KonupoBanue aMMHOKHCIIOT. Posib prbocom B OnocuHTE3€ OeKa.

Cospemennvie npeocmagieHuss o cmpoenuu 2eHog. Opranuzanusi TeHOMa y MPOKAPHOT U
AyKapuoT. Perysiius akTHBHOCTH T'€HOB y IpokapuoT. ['unoresa onepona (®P. XKakoo, XK. Mano).
MonexynapHvle Mexanusmvl dKCnpeccuu 2eHos y 3ykapuom. Ponv xpomamuna 6 pe2ynayuu
pabomoi eenos. Perynsiyst o0OMEHHBIX MPoIieccoB B KiieTke. KieTounblil romeocTas.

Bupycer — HekneTounbsie (HOpMBI )KU3HU U 00JMraTHbIe Mapa3uTbl. CTPOCHHE TPOCTHIX U
CIIOXHBIX BHUPYCOB, PETPOBUPYCOB, OakrepuodaroB. Kuszmenuwiii yuxn [[HK-codepowcawjux
supycos, PHK-cooepocawux eupycos, baxmepuogacos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHbie 3a0oneBanus YyenoBeka, )KkuBoTHbIX, pactenuil. CI1IM/], COVID-19, couunanbhbie
Y MEJIUIIUHCKUE TTPOOIEMBI.

buoungopmamuxa: unmeepayus u ananuz donvuiux maccusos («bigdata») cmpykmyphuix
buonocuueckux oannvix. Hanomexunonozuu 6 ouonocuu u meouyune. Ilpoepammupyemvie pynkyuu
benxos. Cnocodvl 0ocmasku 1eKapcma.

JdemoHcTpauuu

[Toptpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUI.

Tabmuuplt w  cxembl: «buocuHTes Oenka», «['eHeTmyeckuii koay», «Bupych»,
«bakrepuodarmy.

IIpakTnueckas padora «CozaHue MOJEIU BUPYCay.

Tema 8. ’Ku3zHeHHBIN HUKJ KJIETKH

Krnerounsnii nukin, ero mepuoisl u peryisaius. Matrepdaza u muro3. OcobeHHOCTH
MpoIIecCcoB, mpoTekaromux B uHTepdaze. [logroroBka kietku k jaenenuro. [IpecunTeTnUeCKnin
(MOCTMUTOTHYECKUI), CUHTETHYECKHH M TMOCTCUHTETUYECKUH (TIPEMUTOTUYECKUN) MEePUOJIbI
uHTEepQa3bl.

Marpuunsiii  cunre3 JHK -  permmukammsa.  Ilpunnuner  perumkanum — JIHK:
KOMIUIEMEHTApHOCTh,  TOJYKOHCEPBAaTHUBHBIA  CHHTE3, aHTUNAPaUIeNbHOCTh. MexaHu3M
permukanuu JJHK. Xpomocomsel. Ctpoenue xpoMmocoM. Teromepsl u TeoMepasa. XpoMOCOMHBIMA
Ha0Op KJIETKH — KapuOTHM. [[UTIJIOMIHBIN W TaryIoOWIHBIH HAaOOpBH XpoMocoM. I oMONOrHYHbIC
XpoMocoMbl. [1010BbIE XPOMOCOMBL.

Henenue wietku — Muto3. CTaauu MHUTO3a W MPOUCXOJANIME B HUX TPOLECCHL. THITBI
muto3a. Kapuokunes u nutoknnes. buojgoruueckoe 3HaueHIEe MUTO3a.

Perynsiiuss MHTOTHYECKOTO MLHMKIA KIeTKU. [Iporpammupyemasi KiaeTodHas THOENb —
amnornTo3.

Krnerounoe sapo, XxpoMocoMbl, (pyHKIIMOHANIbHAS TeHOMUKA. Mexanusmsl nponughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «LJugpposas kiemkay» — buoungopmamuvecxue
Mooenu PyHKYUOHUPOBAHUS KIEMKU.

JdemoncTpanuu

Tabmumpl u cxembl: «KU3HEHHBIM MUK KIETKH», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanms [JHK».

O6opynoBaHHe: CBETOBOH MHUKPOCKOII, MUKpoOTpenaparsl: «MHTO3 B KJIETKaxX KOpeIIKa
JTyKay.

JlaGopaTopHnas padora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKPOTIpENapaTax.

JlaGopaTopHas pa6ora «HaOnromeHne MuTO3a B KIETKAaX KOHUMKA KOpEIIKa Jyka (Ha
TOTOBBIX MUKpPOIIpEIIapaTax ).



Tema 9. Ctpoenue u GQyHKIUM OPraHU3MOB

buonornueckoe  pazHooOpazue  opraHu3moB.  OJHOKJIETOYHBIC,  KOJOHHAILHBIC,
MHOTOKJIETOYHbIE OPTAHU3MBI.

Oco0eHHOCTH CTPOEHUS U KHU3HEACSITEILHOCTH OJHOKJIETOYHBIX OpraHu3moB. bakrepun,
apxeH, OJHOKJIETOUHbIE IPUObI, OJJTHOKJIETOUYHBIE BOAOPOCIHH, Apyrue npoTuctsl. KoroHuansHble
OpraHU3MBI.

B3aumocBs3bp yacTeil MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMbI OPraHOB.
Opranusm Kak e1uHoe nesnoe. I'omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBareibHasl, MOKPOBHAs,
MIPOBOASAIIAsL, OCHOBHAsI, MexaHu4eckasi. OcCOOEHHOCTU CTpoeHHs, QYHKIMI U PacroiOKeHUs
TKAaHEN B OpraHax pacTECHUM.

TKaHM )KMBOTHBIX U Y€JIOBEKA. TUIBI )KUBOTHBIX TKAHEHU: SUTENINAIIbHAS, COCUHUTEIbHAS,
MblIlIeyHasi, HepBHasA. OcOOEHHOCTH CTpoeHMs, (QYHKUMNA M PACIONOKEHHsS TKaHEH B opraHax
KUBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble ¥ T€HEPATUBHBIE OpraHbl pacTeHnil. OpraHbl U CUCTEMBI OPTAHOB
KUBOTHBIX U 4yenoBeKka. DyHKIMU OPraHOB U CUCTEM OPraHOB.

Omopa Tena oprann3moB. Kapkac pactenuit. CkeneTbl OJHOKJIETOYHBIX K MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyXHbIi1 1 BHYTpeHHM ckeneT. CTpOeHHUE W TUIbI COCIMHEHUS KOCTEH.

JIBM>keHHEe OpraHu3MoB. JIBMKEHHE OJHOKIIETOYHBIX OpPraHU3MOB: aMEOOMIIHOE,
KT'YTUKOBO€, PECHUYHOE. JIBM)KEHHME MHOIOKJIETOYHBIX PACTEHUU: TPONU3Mbl U HACTHH.
JIBI>KEeHHE MHOTOKJIETOYHBIX KMBOTHBIX U UeJOBeKa: MbllieyHas cuctema. Peduekc. CkeneTHbIe
MBIIIIIEI ¥ UX padoTa.

[Iutanue opranusmoB. [lorynomnieHue BoJbl, YIIEKHUCIOrO Ia3a U MUHEPAIbHBIX BEIIECTB
pactenusiMu. [luTaHue >KMBOTHBIX. BHYTpHUIIOIIOCTHOE W BHYTPHUKIETOYHOE IHILEBAPEHHE.
[Iutanne Mo3BOHOYHBIX KHUBOTHBIX. OTHeNbl MUIIEBApUTEIbHOrO Tpakrta. [luineBapurenbHbie
xenesbl. [InimeBapurenbHas cuctema 4yeaoBeKa.

Jpixanue opranu3moB. [[pixanue pactenuil. Jpixanue xuBoTHBIX. Juddy3us razos uepes
MOBEPXHOCTh KiIeTKu. KoxHoe npixanue. J[prxarenbHas moBepxHOCTh. JKabepHoe U JIETO4HOE
JbIXaHue. JIpIxaHue ITO3BOHOYHBIX YUBOTHBIX W YEJIOBEKA. OBOJIOLMOHHOE YCJIOKHEHHE
CTpO€HMsSI JETKUX I03BOHOYHBIX JKMBOTHBIX. JlpIXaTeiabHas cuctema dYesoBeka. MexaHu3m
BEHTWISIIIMM JETKUX y NMITUIl U MIIEKONMUTAOMMX. Perynsuus npixanus. /[pixaTenbHble 00bEMBI.

TpaHncnopT BelIECTB y OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcrnopt
BEIIECTB Y )KUBOTHBIX. KpoBeHOCHas cucteMa u €€ opranbl. KpoBeHOCHas cucTeMa Mo3BOHOUHBIX
KUBOTHBIX U yenoBeka. Cepiie, KPOBEHOCHBIE COCyAbl U KpoBb. Kpyrum kpoBooOpalieHus.
OBOJIIOMOHHBIE YCJIO)KHEHUSI CTPOCHMS KPOBEHOCHOM CHCTEMBI I103BOHOYHBIX >KMBOTHBIX.
Pabota cepaua u e€ perynsiusi.

Brinenenue y opraHusmoB. Beinenenue y pacteHuil. BbiaeneHue 'y KUBOTHBIX.
CoxpaturenpHble Bakyosad. OpraHsl BbaeneHus. @UIbTpanus, CEKpelns 1 00paTHOE BCachIBaHUE
KaKk MeXaHM3Mbl paboThl OpraHoB BbieneHus. CBs3b IMOJIOCTH Tela C KPOBEHOCHOH U
BBIICJIUTENILHON cHUcTeMaMu. BpleneHne y IMO3BOHOYHBIX JKMBOTHBIX M 4YesoBeka. lloukm.
Crpoenune u pyHKIHOHUpOBaHUE HedpoHa. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammura y Opranu3MoB. 3aluTa y OJJHOKJIETOYHBIX OpraHu3MoB. CIIOpbl OaKTEPHil U ITUCTHI
MIPOCTENIINX. 3alllUTa Yy MHOTIOKJIETOUHBIX pacTeHuil. Kytukyna. CpenctBa nacCUBHOM U
XUMHYECKOM 3a1UThl. DUTOHIIUIBI.

3amuTa y MHOTOKJIETOUHBIX )KMBOTHBIX. [[OKpOBBI M X MPOU3BOJIHBIE. 3allUTa OpraHu3Ma
or Oone3neil. VMMyHHas cucrtema uenoBeka. KIETOUHBI M TyMOpajJbHBIH WMMYHHUTET.
Bpoxxnéuupii ¥ npuHOOpeTEéHHBIM  cnenuduueckuii uMMMyHHTET. Teopus KIOHAJIbHO-



cenexktuBHoro ummynureta (I1. Dpaux, ®@. M. bepnert, C. Tonerasa). BocraauTenbHble OTBETHI
opranu3MoB. Poiib BpO)KIEHHOTO MMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JICBaHHA.

PaznpaxumocTs W perynsuus y OpraHu3moB. Pa3apaXumocTb y OJHOKJIETOUHBIX
opranu3mMoB. Takcuchl. Pa3napaxumocTe U perynsuus y pacTeHuid. PocToBble BemecTBa M HX
3HAUYEHHUE.

HepBHas cuctema u peduiekTopHas peryisuus y XKUBOTHBIX. HepBHas cuctema u eé
OTIeNbl. ODBOJIOLMOHHOE YCJIOXHEHHE CTPOCHUS HEPBHOM CHUCTEMBI Yy JKUBOTHBIX. OTaeisl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XHBOTHBIX. Pediexc u pednextopnas ayra. besycrnoBHble u
YCIIOBHBIE PE(IICKCHI.

I'ymMopanpHas perynsuus M SHIOKPMHHAs CHCTEMa JKMBOTHBIX M 4esloBeka. JKenessl
SHJAOKPUHHOM CHUCTEMBI M HUX TOPMOHBI. JleicTBME TIOpMOHOB. B3aMMOCBS3b HEpPBHOM U
SHIOKPUHHOM cucteM. [ unotaniamo-runodusapHas cucremMa.

JdemoncTpanuu

[Toptper: U. I1. ITaBnoB.

Tabauubl u cxemsl: «ONHOKIETOYHBIE BOAOPOCINY, «MHOIOKIETOUYHBIE BOJOPOCIH,
«bakrepun», «lIpocrelimme», «OpraHsl LBETKOBBIX pacTeHHi», «Cucremsl OpraHoB
MMO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHe HaceKoMbIX», «TKaHM pacTeHUl»,
«Kopuesble cuctems», «Crtpoenue crtelias», «CTpoeHHE IMCTOBOM IIACTUHKWY, «TKaHU
KUBOTHBIX», «CkeneTr udenoBekay», «llumeBapurenbHas cuctema», «KpoBeHOCHas cucremay,
«/IpixaTensHas  cucrema», «HepBHas cucrema», «Koxa», «Mbplmeynas —cucTeMay,
«BpinenurenpHas cuctema», «OHIOKpUHHAS cucTeMa», «CTpoeHHne MbIILbD, «IMMyHUTETY,
«KumeunononoctHsie», «CxemMa NUTaHUS pacTeHU», «KpOBEHOCHBIE CHUCTEMbI MTO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue Tupb», «CTpoeHHE IUIaHApuW», «BHYyTpeHHEE CTpPOCHHE HOXKIEBOIO
yepBs», «HepBHas cucrema poid», «HepBHas cucrema narymku», «HepBHas cuctema
npecMmblkaomuxcs», «HepBHas cucrema nruny, «HepBHas cucremMa MIIEKONMHUTAIOIINXY,
«HepBHas cuctema uenoBekay, «Pediuekcy.

ObopynoBaHue: CBETOBONH MHUKPOCKOI, MHUKPOIIPENapaThl OJHOKIECTOYHBIX OPraHU3MOB,
MUKpOTpenaparbl TKaHeH, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKHX, KUBbIE
9K3EMIUISIpbl KOMHATHBIX PACTeHUH, repOapun pacTeHUI pa3HbIX OTJIENIOB, BIAXKHBIE MTPENapaThl
KUBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJUIEKIIUU OECIIO3BOHOYHBIX )KMUBOTHBIX, CKEJIET YEJIOBEKA,
00opy10BaHUE I IEMOHCTPALMU TOYBEHHOTO U BO3YLITHOTO MUTAHUS PACTEHUH, paclIeTIICHUS
KpaxMmaia ¥ OeJIKOB 1oJ AeiicTBueM (hepMeHTOB, 000pyA0BaHHE IS JEMOHCTPAIMU OMBITOB 110
W3MEpPEHUI0 JKU3HEHHOM EMKOCTH JETKUX, MEXaHW3Ma JIbIXaTeNbHbIX JBHXEHHUM, Mojaenu
TOJIOBHOI'O MO3ra pa3jIUYHbIX KUBOTHBIX.

JlabopaTopHas padora «l3ydyeHne TkaHel pacTeHU».

JlabopaTopHasi padora «/3yueHue TkaHel KUBOTHBIX).

JlaGopatopHnas padora «/3yyeHrue opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHoOKeHNe 1 pa3BUTHE OPTraHN3MOB

®opMbI pa3MHOKEHHS OpPraHU3MOB: Oecroiioe (BKIIK0Yas BEreTaTUBHOE) U 110J1I0BOE. Bubl
6ecI0JI0ro pa3sMHOKEHUS: IOYKOBAHUE, CIIOPYJIALHUS, PparMeHTalHs, KIOHUPOBAHHUE.

[TonoBoe pasmuoxkenue. I[lomoBeie kieTku, wiaM rametbl. Meio3. Craauu wmenosa.
IToBenenue xpomocom B menose. Kpoccunroep. bruonorndeckuii cMbIC Meio3a ¥ MOJIOBOTO
npouecca. Meio3 u ero MecTo B )KU3HEHHOM IIUKJIE OPraHU3MOB.

[Ipen3zapoapliieBoe pazputue. ['ametorenes y ;kuBoTHbIX. [TonoBbie sxene3bl. O6pa3oBaHue
U Pa3BUTHE INOJIOBBIX KIETOK. CriepMaToreHes n oorenes. CTpoeHHE MOJIOBBIX KIETOK.

OmooTBOpeHNEe U SMOPHOHAIBHOE Pa3BUTHE >KUBOTHBIX. CIIOCOOBI OIJIOIOTBOPEHUS:
Hapy>KHOe, BHyTpeHHee. [lapTeHorenes.



WupuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOrus — HayKa O pa3BUTUU
opranusMoB. Mopgozcenes — o0na uz enasnvix npooaem smopuonozuu. Konyenyus mopgozenos u
mooenu mopgozeneza. Ctanuu >MOproreHe3a )KUBOTHBIX (Ha MpuMepe Jrymkn). JpobneHue.
Tunel apobnenus. /Jemepmunuposannoe u neoepmunupogannoe opobrenue. bracmyna, munvl
onacmyn. Oco6eHHOCTU APOOTIeHHUS MIIEKOMUTAIONUX. 3apOJBIIIEBbIE JINCTKU (TacTPyJIALUs).
3aknmagKka OpPraHOB W TKaHEW W3 3apOJbIIICBBIX JIMCTKOB. B3amMHOE BIHMsSHUE YacTel
Pa3BUBAIOILErOCS 3apo/bllia (SMOpHUOHAIbHAS HHAYKLHSA ). 3aKiIa/IKa IJIaHa CTPOEHUS AKMUBOTHOTO
KaK pe3yibTaT UEPAPXMUECKUX B3aUMOJICHCTBHI reHOB. BiusiHue Ha SMOpHUOHAIBHOE pa3BUTHE
pPa3IMIHBIX (DAKTOPOB OKPYIKAIOIIECH CPEIBI.

Poct u pasButne xuBOTHBIX. llocTamMOpuoHanbHbli mepuox. Ilpsmoe u Hempsmoe
pasButHe. Pa3ButHe ¢ Meramopdo30M y OECIIO3BOHOYHBIX W IMO3BOHOYHBIX IKHBOTHBIX.
bronornueckoe 3Ha4YeHUE NMPSMOrO M HEMPSIMOTO PAa3BUTHS, UX PACIPOCTPAHEHHUE B NPHUPOJE.
Tunsl pocta XUBOTHBIX. DaKTOpHl PETYJSIIUM POCTAa >KUBOTHBIX M uyesoBeka. Cranuu
MOCTAMOPHOHANIBHOIO PAa3BUTHUSl y JKUBOTHBIX M uesnoBeka. [lepuojpl OoHTOreHe3a dYelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKUE MPOLECCHI.

PazmHuoxenue u pazsutue pacteHuil. ['amerodut u cnopoput. Meiio3 B )KU3HEHHOM IUKJIIE
pacrenuii. O6pa3oBaHue criop B mpoliecce Merosa. ['ametorenes y pactenuit. OmiogoTBOpeHue U
pa3BUTHE PACTUTEIbHBIX OPraHU3MOB. JIBOMHOE OIUIONOTBOPEHUE Y LBETKOBBIX PACTCHHM.
OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl PEeTyJIALIMA OHTOT€HE3a Y PACTCHUM U KUBOTHBIX.

JdemoncTpanuu

[optpersr: C. I'. HaBamun, X. [llnemasn.

Tabnuupl u cxemsl: «BereratuBHOe pa3MHOXKeHHUE», « THUIlbl OECIOIOro pa3MHOKEHUS,
«Pa3MHOXeHHEe xylaMHIOMOHaAbD», «Pa3mMHOXkeHMEe IBrieHb», «Pa3MHOXXEHHE THAPBD,
«Metio3», «Xpomocombl», «l'amertorenesy», «CTpoeHHe SHIEKIETKH U CIEPMATO30UAa»,
«OcHOBHBIE CTaIuU OHTOreHe3a», «[IpsiMoe u HenpsAMoe pa3BuTHEY, «Pa3BUTHE MalICKOTO XKyKay,
«Pa3zBute capanum», «Pa3Butue mArymku», «J/IBOMHOE OIUIOAOTBOPEHUE Y LBETKOBBIX
pacteHuit», «CTpoeHHe CeMsH OIHOIOJBHBIX M JBYJOJBHBIX PACTeHUN», «KU3HEHHBIH LHKII
MOPCKOH KanmycTb», < KU3HEHHBIN IIUKIT MXa», «  KU3HEHHBIN LUK NaOPOTHUKAY, « KU3HEHHBIH
LIUKJI COCHBDY.

O6opynoBaHue: CBETOBOW MHUKPOCKOT, MUKPOTIPETNapaThl SUIIEKICTOK U CIIEPMaTO30M 0B,
Mozenb «L{UKII pa3BUTHS JIATYILIKWY.

Jlabopatopnasi padora «l3yueHue CTpOeHHUS TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpEnapaTax».

IIpakTnyeckas padora «BpLiBiIeHME NPU3HAKOB CXOJCTBA 3apOJbIIIEH IO3BOHOYHBIX
KUBOTHBIX».

JlabopaTopHnas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIMX PACTCHUN.

Tema 11. I'eHeTnKa — HayKa 0 HACJIEICTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB

Hcropus cTaHOBIICHUS U pa3BUTHUS TeHETUKH Kak Hayku. Paboter I'. Mennens, I'. ne @pusa,
T. Moprana. Posib oredecTBeHHBIX YU€HBIX B pa3BuTnu renetuku. Padotsr H. K. Konbuosa, H. U.
Basunosa, A. H. Benoszepckoro, I'. /I. Kapneuenko, 0. A. ®unumyenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHITHSI U CUMBOJIBL. ' OMOJIOTMUHBIE XPOMOCOMBI, AJUIEIbHBIE
IeHbl, aJIbTEPHATHBHbIE IPU3HAKH, JOMHUHAHTHBIA U PELIECCUBHBIM MPU3HAK, T'OMO3UIOTA,
reTepo3uroTa, YMCTas JIMHUS, THOpuiabl, reHoturn, (eHorun. OCHOBHBIE METOABl I'€HETUKU:
THOPHUIONOTHUECKUH, IUTOIOTMYECKUH, MOJEKYIISIPHO-TeHETUYECKU.

JdemMoHcTpauuu



[Toptpetsr: I'. Menaens, I'. ne ®pu3, T. Mopran, H. K. Konsuos, H. M. BaBunos, A. H.
Benozepckuii, I'. /1. Kapneuenko, 10. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuip! U cxembl: «MeTobl TeHETHKNY, « CXEeMBI CKPEITUBAHUS.

JlabopaTtopHasi padota «/Ipo3oduiia kak 00bEKT TCHETHUYCCKUX UCCIICOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpuanoe ckpemmBanue. [lepBorit 3aKkoH MeHaens — 3aKk0H e TMHO00pa3usi THOPUIOB
nepBoro nokosienwus. [IpaBuno nomuHupoBanus. Bropoii 3akoH MeHaens — 3aKOH pacllerIeHUs
npu3HakoB. lluTojoruveckrue OCHOBBI MOHOTHOPHIHOTO CKpemIMBaHUs. [ HMIOTe3a YHCTOTHI
ramer.

Ananmzupyroiee  ckpemmuBanue.  [IpoMeXyToOuHbBII ~ XapakTep  HaclieJOBaHHUS.
PacmenneHI/Ie IMMPU3HAKOB NP HCIIOJIHOM JOMHWHHUPOBAHHH.
JurubpuaHoe ckpemuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBUCHMOTO

HacJIeZIOBaHUs MPU3HAKOB. LluTonornyeckre 0CHOBBI TUTHOPUIHOTO CKPELIUBAHUS.

CueruienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CuersieHHOe HacIeI0BaHKE
TE€HOB, HAPYLIEHUE CUEIUICHUS MEXAYy FeHaMu. XpOMOCOMHAas TEOpHUsl HACIEACTBEHHOCTH.

I'eneruka nosa. XpOMOCOMHBIM MEXaHM3M ONpEAENIeHUs Moja. AyTOCOMBI U IOJIOBBIE
XpPOMOCOMBL. ['OMOrameTHelii M rereporaMeTHbli Moj. ['eHeTmdeckas CTPYKTypa HOJOBBIX
xpoMocoM. HacnenoBanue npu3HaKkoB, CUEIUIEHHBIX C IOJIOM.

I'enotun kak nesnoctHas cucreMa. Ilnelorponuss — MHOKECTBEHHOE JEHCTBHE I'€HA.
MHoOXeCTBEHHbI amienu3M. B3aumonelicTBUEe HeaulebHbIX TeHOB. KoMIUIEMEHTapHOCTb.
Onucras. [Tonumepus.

['eneTndecknii KOHTPOJIb DPa3BUTHsI pACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a TaKKe
(hU3HOIOrMYECKHX MPOIIECCOB, MOBECHUS U KOTHUTUBHBIX QyHKIMI. ['eHeTHYecKkne MexaHu3Mbl
cuMOuMoOreHe3a, MEXaHU3Mbl B3aMMOJECHCTBUS «XO3SMH — Mapa3suT» U «XO35IMH — MHUKPOOHOM).
['enernueckre acnekTbl KOHTPOJIA M U3MEHEHUS HACJEeICTBEHHON MH(pOpMAlUU B MOKOJICHUIX
KJIETOK U OPTaHNU3MOB.

JdemMoHcTpanuu

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

Tabmumpl 1 cxemsbl: «IlepBolii 1 BTOpol 3akoHBI Mennaens», « Tperuii 3akoH Menaems»,
«AHanu3upymollee ckpeluBanue», «Henomnoe nomunupoBanuey, « ClienjieHHOE Hacae10BaHue
MPU3HAKOB y JIpo3oduisl», «I'enerruka nonay, «Kapuorumn yenoekay», «Kapuorumn apo3opuibsn,
«Kapuotun nrutib», « MHOKECTBEHHBIHN ajuienu3m», «B3aumMoieiicTBue reHoBy.

O6opynoBaHue: MOJAENb JJIsl AEMOHCTPAllMU 3aKOHOB €JMHO00pa3usi THOpUA0B NEPBOIO
MOKOJIEHUS! M PACIICIUICHUs NPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJIel0BaHUs NIPU3HAKOB, MOJEIb JUIsl IEMOHCTPALUU CLEIUIEHHOIO HACJIE10BaHUs [IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIipenapar: «J{po3odumnay.

IIpakTnueckas padora «M3yueHue pe3yabTaTOB MOHOTHOPHIHOTO CKpEUIMBAHUS Yy
TPO30(HITBD».

IIpakTnueckas padora «M3yuyeHue pe3ylbTaTOB AUTHOPUIHOTO CKPEIIMBAHUSA Y
JPO30(QHITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHoTHIa W cpenasl nmpu ¢GopMmupoBaHuu (eHotumna. V3MeHYMBOCTH
npu3HakoB. KadecTBeHHblE M KOJIMYECTBEHHBIE NPU3HAKUM. Buasl  M3MEHYHMBOCTH:
HEHACJIeICTBEHHAs U HAaCJIEICTBEHHASI.

MonudukanronHass U3MEeHYUBOCTh. Ponb cpeapl B (opMupoBaHUHM MOIU(MUKAIMOHHON
n3MeHunBocTH. Hopma peakuuu mpusHaka. BapuannoHHbIM psii M BapuanuoHHas kpusas (B.
Noranncen). CoiicTBa MOAM(PUKAITMOHHON H3MEHUUBOCTH.



I'enoTunuueckass M3MEHYMBOCTh. (CBOMCTBA TI'€HOTUINMYECKOW HM3MEHYMBOCTU. Bujbl
TeHOTUITUYECKOW U3MEHYMBOCTU: KOMOMHATHUBHAS, MyTallHOHHASL.

KomOunatuBHasi u3MEeHYMBOCTh. MeHO03 M TOJIOBOM MPOIECC — OCHOBa KOMOWHATHBHOM
M3MEHYUBOCTH. POIb KOMOMHATHBHON N3MEHYMBOCTHU B CO3/IAHUU T€HETUYECKOTO pa3HO0Opa3us
B IIpejienax OJHOro BUAA.

MyTanuonHasi W3MEHYMBOCTh. BHabl MyTanuii: TEHHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CHoHTaHHbIE W HWHAYUUPOBAHHBIE MYTALMHU. SOepHbIE M IUTOILIA3MaTHYECKUE MYTaLUU.
CoMaruueckue W TMOJOBble MyTaluu. [IpuynHBI BOSHUKHOBEHMSI MyTanui. MyTareHbl U HUX
BIMSHHE HA OPraHU3MbBlL. 3aKOHOMEPHOCTH MYTAIlMOHHOTO Tpoliecca. 3aKOH TOMOJIOTHYECKHUX
psaoB B HacneAcTBeHHOW wu3MeHunBocTH (H.U. BaBunoB). Bresnepnas H3MEHUHMBOCTH U
HAaCIEACTBEHHOCTb.

Onucenemurxa u 3NULEHOMUKA, DPOJIb INULEHEMUYECKUX (aKkmopos 6 HACIe008aHuu U
UBMEHYUBOCIU PEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUMOS.

JdemMoHcTpanuu

[ToptpeTtsr: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabmuuer 1 cxembl: «Buasl W3MEHUMBOCTH», «MoauduKanMoHHAs W3MEHUUBOCTHY,
«KomOuHaTHBHAS U3MEHYUBOCTHY, «Meio3y, «OmiogoTBopeHuey, «I'eneTnueckue 3a00neBaHus
4yeJoBeKay, « Buabl MyTanuii».

OO6opynoBaHue: XuBbie W repOapHbIE 3K3EMIUISPHl KOMHATHBIX PACTEHUH, PHUCYHKU
(dboTorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJIAMHA U3MEHYUBOCTH.

JlaGopaTopHass pa6ora «lccraemoBanue 3aKOHOMEPHOCTEH  MOIU(MDUKAIIMOHHOU
W3MEHYHUBOCTH. [TocTpoeHNE BapHAIMOHHOTO PsAZla U BApUALIMOHHOW KPUBOW.

IIpakTHyeckas padora «Myrtanuu y Apo30¢huiibl (Ha TOTOBBIX MUKPOIIpEnapaTax ).

Tema 14. I'eHeTHKA Yei0BeKa

Kapuotun uenoBeka. MexayHapoJHas MporpamMma HCCIACAOBAHUS T€HOMAa 4YeIOBEKa.
MeToabl U3y4eHUs TE€HETUKHU YeJIOBEKa: FeHealornyecKuid, OJM3HEIOBbIM, IUTOreHeTUYECKUH,
MONYJIAIIMOHHO-CTATUCTUYECKUN, MOJIEKYJIApHO-TeHeTHUeCKuil. COBpEeMEHHOE OIpeeieHHe
TE€HOTHIIA: TIOJITHOTEHOMHOE CEKBEHUPOBAaHKE, TEHOTUITUPOBAHKE, B TOM YHCIIe ¢ moMotbio [TL[P-
ananuza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE OOJIE3HU YeNOBEKa.
bone3nu ¢ HacneaCTBEHHON MPEeApPaCHOIOKEHHOCThI0. 3HAYE€HHWE MEJUIIMHCKOW Te€HETUKH B
MPEeIOTBPALLEHUN U JICYEHUHM TE€HETHUYeCKHUX 3a00JieBaHUN YenoBeKa. MeIuKO-TeHEeTUYEeCKOe
KOHCyJIbTUpOoBaHKuEe. CTBONOBBIC KIETKU. [IOHATHE «T€HETHYECKOTO Ipy3a». DTHUECKUE aCIEKThI
HccleoBaHuM B 00J1aCTH PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (QakTOpbl MOBBIINIEHHOW YYBCTBUTEIBHOCTH YEJOBEKa K (PU3NYECKOMY H
XUMUYECKOMY 3arps3HEHUI0 OKpyKarolied cpeabl. ['eHeTnueckas MpeapacloioKeHHOCTh
YeJIOBEKa K MaTOJIOTHSM.

JdemoHcTpauuu

Tabmumer u cxembl: «Kapuotun denoBeka», «MeToAbl M3YUYCHHsS] TEHETUKH YEJIOBEKay,
«"eneTnueckue 3a00JIeBaHUS YEIOBEKAY.

IpakTuyeckasi padora «CocTaBieHHE U aHATIU3 POJIOCIOBHOM.

Tema 15. Cenexkuusi opraHu3MoB

JoMecTukanusi U celekuus. 3apoKIECHHUE CEJIEKIUU W JoMecThkanuu. Ydyenue H. .
BaswuiioBa o LleHTpax mpoucxokIeHus 1 MHOT00oOpa3us KyIbTYpHBIX pacTeHui. Ponb cenexnuu
B CO3/IaHUH COPTOB PACTEHUI U IOPOJT )KUBOTHBIX. COPT, MOpo1a, TaMM. 3aKOH TOMOJIOTHYECKUX
psAloB B HaclieCcTBeHHOM m3meHunBocTH H. M. BaBuiioBa, ero 3HaueHue i CENEKIIMOHHOU
paboThI.



Metoapl ceeKIIMOHHOM paboThl. ICKyCCTBEHHBIN OTOOP: MacCCOBBIM W MHIUBHTYaIbHBIH.
Dranbl KOMOWHAIIMOHHOW cenekiuu. Vcnbitanue mpousBoauTeseil mo motoMctBy. OTOop mo
TE€HOTHITY C MIOMOIIBIO OIICHKU ()EHOTHITA TOTOMCTBA M OTOOP TI0 TEHOTHUITY C IIOMOIIBIO aHATH3a
JIHK.

HckyccTBeHHBIE MyTareHe3 Kak METOJl CeNeKIMOHHOW paboThl. PanuanuoHHBIN U
XUMUYECKHA MyTareHe3 KaK MCTOYHHK MyTalluid Yy KYyJIbTYpHBIX (OpM OpraHu3MOB.
Hcnonb30BaHre TeHOMHOTO pelaKTUPOBaHUS U MeTOA0B pekoMOuHauTHbIX JIHK miia nomyuenus
HCXOJIHOTO MaTepuaa sl CeJIEKIINH.

[lonyuenne mnonumionnoB. BuHyTpuBugoBas rubpuauzanus. bauzkopoacTBeHHOE
CKpelIMBaHue, Wik UHOpUIUHT. HepoacTBeHHOE CKpeluBaHue, Win ayTopuausr. ['eteposuc u
ero mnpuuuHbl. lcnonb3oBanue rerepo3uca B cenekiuu. OTnanéHHas TUOpUAM3ALL.
[Ipeononenue Oecruoauss MEXBUAOBBIX THOpUAOB. JloCTHXKEHHMSI CeNeKIMM pacTeHWd W
KUBOTHBIX. «3€1EHA Pe8OIOYULY.

CoxpaHeHHe U U3YYCHUE TE€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTCHUN U UX JUKUX
ponuyeit Ay co3JaHusl HOBBIX COPTOB U THOPUIOB CENbCKOXO3SIMCTBEHHBIX KYIbTYp. HM3)yueHue,
coxpanenue u ynpasieHue 2eHemuyecKuMu pecypcamil CenrbCKOX03AUCMBEHHbIX U NPOMbICI0BbIX
HCUBOMHBIX 8 YEJIAX YIYUULeHUsT CYUWeCmBYIouuUx U cO30aHUsl HOBbLX NOPOO, JTUHUL U KPOCCO8, 8
MOM YUCTe C NPUMEHEHUEM COBPEMEHHBIX MEeMOO08 HAYUHBIX UCCIe008AHULL, NepedosblX uoell u
NnepCcneKmueHblX MexHoN02UlL.

JdemoHcTpauuu

IToprpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenxo, II. I1. JIykpsnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabnuuet 1 cxembl: «L{eHTpbI IPOUCXOXKICHUS U MHOT000pa3us KyJIbTYPHBIX PacTEHUID,
«3aKOH TOMOJIOTMYECKHX PSIOB B HACIEACTBEHHON HM3MEHUMBOCTHY», «METOAbl CENeKIun,
«OTtnanénnas rubpuamzanus», «MyTtareHes».

JlaGopaTtopnas padora «/3yueHue cOpTOB KyJbTYPHBIX PACTCHUH W MOPOJ JOMAITHUX
YKUBOTHBIX».

JlabopaTtopHasi padota «/3yueHrne METOZIOB CEJIEKITUN PACTCHHIN.

IIpakTnyeckas padora «lIpuBruBKa pacTeHUN».

Ikekypeust «OCHOBHBIE METOJIBI M JIOCTUKEHUSI CEJIEKIIMM PACTeHUM M >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHLHUIO, TUIEMEHHYIO (DepMy, COPTOUCIIBITATEIbHBIA YYacTOK, B TEIUIMYHOE
XO3SIHCTBO, B JTa0OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

Tema 16. BuoTeXHOJI0THSI M CHHTETHYECKAs] OHOJIOTUS

OOBeKThl, HCIOJIb3yeMble B OHOTEXHOJOTMHM, — KIETOYHBIE U TKAHEBBIC KYJIbTYPHI,
MUKpPOOPTaHU3MBI, WX XapaKTEepHCTUKA. TpaaulMOHHAs OWOTEXHOJOTHs: XJieOomeyeHue,
TOJTyYeHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEHE. MukpoOronorudeckuii cuare3. OObeKThI
MUKpPOOHOIOrHYeCKUX TexHoIorui. [Ipon3BoacTBo Oenka, aMUHOKHCIOT U BUTAMHUHOB.

Co3manne  TEXHOJOTMM W MHCTPYMEHTOB  IICJICHANPABICHHOTO  W3MEHEHUS WU
KOHCTPYMPOBAHHSI TEHOMOB C LIEJIbIO MOJyYEHHS] OPTaHU3MOB U UX KOMIIOHEHTOB, COJIEpKALIUX
HE BCTPEUAIOINecs B MPUPOAe OMOCUHTETUYECKHE My TH.

Kinerounas unxeHepus. MeToabl KyJabTypbl KJIETOK M TKaHEH PAaCTEHUN M YKUBOTHBIX.
Kpuobanku. Comarmueckass THOpUAM3AlMA W COMATHYECKUU sMOpuoreHes. lcmonb3oBaHue
TaIlyIOUJI0OB B CEJICKUUU DPACTCHUH. [lonyueHue MOHOKIOHANbHGIX aHmumen. Mlcnonvzosanue
MOHOKJIOHANbHBIX U NOJIUKTOHATILHBIX anmumen 8 meouyuHe. VICKyCCTBEHHOE OIUIOJ0TBOPEHUE.
PexoHCTpyKIMS SHIEKIIETOK U KIIOHUPOBAHKE )KUBOTHBIX. MeTO/1 TpaHCIIIaHTalUu SIAEP KIETOK.
Texnonocuu  0300poGneHUs,  KYIbIMUBUPOBAHUA U  MUKPOKIOHANLHO2O — DAZMHONCEHUS.
CenbCKOXO03AUCTNEEHHBIX KVIbIMYP.



XpOMOCOMHAsI U T'€HHasl MHXKeHepusl. VICKyCCTBEHHBIM CUHTE3 T'€Ha U KOHCTPYUPOBAHUE
pexombunanTHeiX JIHK. Coszdanue mpanceennvix opeanuzmos. JIOCTHKEHUS U TEPCIEKTUBBI
XpPOMOCOMHOM W TEHHOM HWHXEHEpUU. OKOJOTMYECKHME M ATHYECKHE MpoOJieMbl TI'€HHOU
VHKEHEPUHU.

Menunuackue 6uorexnonorun. [loctrenomuas nudposas meaununa. [1IP-auarnocTuka.
MeTa00IOMHBII aHAIHM3, TCHOIEHTPUYECKUI aHATN3 MTPOTEOMa YEJIOBEKa JJISI OIEHKH COCTOSHUS
€ro 3710poBbs. Mcnonb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nounxeHepus
TUTSE pa3paboTKu (hyHIaMEHTATBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3/IaHHUsI KOMIUIEKCHBIX
TKaHEH COYETaHHEM TEXHOJIOTHH TpEXMEepHOTro OMompuHTHHTA M cKaddOonIuHra s perieHus
3a/1a4 EPCOHAIU3UPOBAHHON MEIULIMHBI.

Co3nanre BEKTOPHBIX BaKIMH C IEJIbI0 O0OecredyeHrs] KOMOMHHUPOBAHHOM 3alllUTHI OT
Bo3Oynuteneit OPBU, ycraHoBiIeHHE MOJNEKYJISIPHBIX MeXaHu3MOB (yHknuonupoBanus PHK-
COJIeprKalluX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAcHbIC 3a00JICBAaHUS YETIOBEKA U JKUBOTHBIX.

JdemMoHcTpanuu

Tabmuuer u  cxembl: «lcnonp3oBaHME  MHUKPOOPTaHM3MOB B MPOMBIIIJIEHHOM
MpOU3BOACTBEY, «KiieTouHas unxeHepus», «I eHHass HTHXEHEPU».

JlabopaTtophnasi pab6ora «/3yuenne 00beKTOB OMOTEXHOJIOTHI.

IIpakTuyeckas padora «IlonyuyeHrne MOTOYHOKUCIBIX TPOTYKTOBY.

IKcekypeust «broTexHoIOTH — BaKHEHIIas MPOU3BOUTEbHAS CHUJIa COBPEMEHHOCTH (HA
OMOTEXHOJIOTMUYECKOE TPOU3BOACTBO).



11 KVIIACC

Tema 1. 3apoxkaeHue 1 pa3BUTHE IBOJTIOIUOHHBIX NPeICTABJICHUA B 0MOJI0T U

OpomrormonHas Teopust Y. [lapsuna. [Ipeanochuiky BOSHUKHOBEHUS JapBUHU3MA. JKU3Hb
U Hay4Has aesaTesnbHocTh Y. /lapBuHa.

JBuwxymue cuinsl SBomonuu  BuaoB 1o Y. JlapBuHy (BBICOKas WHTEHCUBHOCTH
pPa3sMHOXEHHsT OpPraHW3MOB, HACJIEICTBEHHAs HW3MEHUMBOCTh, OOppOa 3a CyIIECTBOBaHHE,
€CTEeCTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenne cunreTndyeckoit Teopuu 3Bomtonuu (CTI). HelrpanbHas Teopus SBOIOLUU.
CoBpeMeHHast HBOJIOIMOHHAs OHONIOTHSA. 3HAYCHHE IBOJIOIMOHHON TEOPHH B (OPMHPOBAHUU
€CTEeCTBEHHO-HAyYHOU KapTUHBI MUDA.

JdeMoHcTpamun

[optpetsr: Apuctorens, K. Jlunnei, K. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosbe, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, x. Xonnein, /. K. benses.

Tabauupl n cxemsl: «Cucrema xuBoi npuponsl (mo K. Jlunuew)», «JlectHuna *uBbIX
cyuiects (1o Jlamapky)», «Mexanu3M GOopMUPOBAHUS TPUCTIOCOOTICHNUHN Y PACTEHHIA U JKUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmipyta mytemectBus Y. lapsunay, «Haxoaku Y. lapBuHay,
«Dopmbl 60pbOEI 3a cymecTBoBaHUeY, «Ilopoasl romybeii», «MHOrooOpaszue KyJIbTypHbIX (HopM
KammycThl», «llopojabl noMamHuX KHUBOTHBIX», «Cxema oOpa3oBaHUS HOBbIX BUAOB (mo Y.
HapBuny)», «CxeMa COOTHOLICHHS JBWXXYIIUX CHJI SBOMIONUN», «OCHOBHBIC TMOJIOKEHUS
CUHTETUYECKON TEOPUU IBOJIIOLIUNY.

Tema 2. MuUKpO03BOIIOLUA U €é pe3yJIbTAaThl

[Momynsmust kak SneMeHTapHas eAuHHUNa SBOMIONUU. COBpEMEHHBIE METOMAbl OLICHKH
TeHETUYECKOT0 pa3Ho00pa3usl v CTPYKTYpPbI NOMysAuuid. i3Menenue reHo(hoH 1a MOMyJISIUN KaK
3JIEMEHTApHOE HBOJIOIMOHHOE SBJIEHHE. 3aKOH IeHeTudeckoro paBHoBecusa k. Xapau, B.
BaitnGepra.

OnemeHTapHble (akTOpbl (IBHXKYIIUE CHIIbI) HBOJIOUMU. MyTallMOHHBIA MpoIiecc.
Komb6unaTtuBHast uaMeHunBOCTD. [[peiid reHoB — cirydaiiHble HeHaNpaBIeHHbIC U3MEHEHHUS YaCTOT
aieneit B monynsanusax. DPQext ocHoBarens. Ipgexm Oymuvliounoz2o eoprviuika. CHudiceHue
2EHemUYeCcK020 pazHooopasus. npuyunsl u credcmsus. Ilposenenue s¢hgpexma opeiigha cenos 6
oonvuux u manelx nonyaayusx. Mwurpanun. V30U monmyssinuid: - Teorpadudeckas
(mpocTpaHcTBEHHas ), Onoaoruyeckas (penpoayKTUBHAs).

EcrectBenHsbiii 0TOOp — Hampapistomuid (GakTop 3BOMONUH. DOPMBI €CTECTBEHHOTO
oTOOpa: NBWXKYIIMH, CTaOWIM3MPYIOUIMH, paspbiBaromuil (qu3pynTuBHbI). [lomoBoit or6op.
BoO3HMKHOBEHNE U 3BOJIOLHUS COLIMATIBHOTO MTOBEACHUS JKUBOTHBIX.

[IpucnocoOneHHOCT, OPraHu3MOB KaK pe3ysibTaT MUKPOABOJIOLUMU. BO3HHKHOBEHUE
pUCIIOCOOIeHUH Yy opraHu3MoB. ApoMop¢o3bl 1 uanoananTauuu. [Ipumeps! npucrnocobaeHuii y
OpraHu3MoB: Mopdojoruyeckue, (HU3MOIOTHUECKHe, OHOXMMHYECKHUE, IOBEJCHUECKHUE.
OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u cTpykTypa. BumooOpazoBaHHe Kak pe3ylbTaT MHKPOIBOJIOLUH.
M3omsammst — xmoueBoit (akTop BHmooOpaszoBaHus. Ilytm m cmocoObl BUA000pa3oBaHUS:
ajonarpudeckoe (reorpaduueckoe), CHUMMIATPUYECKOE (9KOJOTHYECKOE), «MTHOBEHHOE)
(monuronuzanus, TuOpuau3anus). MUTenbHOCTh YBOIIOIMOHHBIX MPOIECCOB.

Mexanu3mbl GOopMUPOBaHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.



Ponp sBomonuoHHOM Ouonoruu B pa3pabOTKE HAay4HbIX METOJIOB COXpaHEHHS
6unopazHooOpaszus. MUKPOIBOIIONUS U KOIBOJIOLUS IMAPA3HUTOB U HMX XO035ieB. MeXaHU3MbI
(dhopMHUPOBaHHS YCTOWIMBOCTH K aHTHOMOTHKAM M CTIOCOOBI OOPBOBI ¢ HEH.

JdemoHcTpauuu

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

Tabnuue! u cxeMbl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lomynsinoHHast CTpykTypa BUa»,
«Cxema mposiBneHUs 3aKkoHa Xapau—BaiinOepra», «JIBWKyIIMe CHIJIBI  SBOJIIOLHNY,
«OKOJIOTHYECKasT M30JSALMs TOMYJSIIUKA ceBaHCKOM (openn», «['eorpaduueckas wu3omALUsg
JMCTBEHHMIIBI CHOMPCKOM U JTMCTBEHHMIIBI 1aypckoit», «[lomyasioHHbIe BOJIHBI YUCIECHHOCTH
XHUIIHUKOB U KepTB», «Cxema [eHCTBUS €CTECTBEHHOro oTOopa», «DopMbl OOpbOBI 3a
CyLICCTBOBAHUEY, «MHnycrpuanbHbIi MEJIaHU3M», «Kuspie HCKOIIaEMBIEY,
«ITokpoBHUTENBbCTBEHHAs! OKpacka MXUBOTHBIX», «lIpenymnpexxnaromas OKpacka KUBOTHBIX»,
«®Duznonoruueckue agantanun», «lIpucnoco6iIeHHOCTs OPraHu3MOB U €€ OTHOCHUTEIIBHOCTBY,
«Kpurepun Buna», «Buabl-nBoiiHukn», «CTpykTypa Buaa B npupoae», «CrnocoObl
BUI000pazoBaHus», «l'eorpaduyeckoe BuIOOOpa3oBaHMe TpPEX  BUIOB  JAHABIIICH»,
«DKOJIOTHUECKOe BHI000pa3oBaHMe BHIOB CHUHUID, «llonummonnsl pactenmit», «KamyctHo-
peneUHbIi THOPUITY.

O6opynoBanue: repOapuu pacTeHHM, KOJJIEKIWHM HACEKOMBIX, Yy4yesa MTHUI[ U 3Bepei ¢
IpUMEpaMU pa3IMYHBIX MPHUCIIOCOOJICHUH, Yy4esa NTHUIl U 3BEpeil pa3HbIX BHJOB, repOapuu
pacTeHui OIM3KUX BUIOB, 00Pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHas pa6oTra «BrIsBIeHHEe U3MEHUYNBOCTU Y 0COOEH OJTHOTO BHIA».

Jlabopatopnasi padGora «IIpucrnocobieHuss OpraHu3MOB W HMX OTHOCUTEJIbHAs
11e71ecO00Pa3HOCTHY.

JlaGopaTopHas padora «CpaBHeHHE BUJOB [0 MOP(HOIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3Bo1ouus 1 eé pe3yJIbTaThl

Meroasbl u3yueHus Makpo3BoJoLuy. [laneoHTonmornueckue MeTo1bl M3y4eHUs SBOTIOLUU.
Iepexoaubie GopMbI U HUITOTEHETUYECKHE PSJIBI OPTaHU3MOB.

buoreorpaduueckue meronpl usydeHus ospomonuu. CpaBHeHue ¢uopsl U (ayHbI
MaTepHUKOB U OCTPOBOB. bruoreorpaduueckue obnactu 3eminu. Buabl-oHIEMUKH U PETUKTHI.

OMOpPHONIOTHYECKUE U CPAaBHHUTEIBHO-MOP(OIOTHYECKHE METOIbI M3YyUYEHHs BOJIOIHH.
['eneTnyeckre MeXaHW3MBI SBOJIOLMHM OHTOTE€HE3a W IOSBICHHS SBOJIOLMOHHBIX HOBILIECTB.
I'oMosiornuHele ¥ aHajgOrM4HbIE OpraHbl. PyauMmeHTapHble Opranbl U aTaBU3Mbl. MoJekyspHO-
reHeTUYeckue, OMOXMMHMYECKHEe U  MaTeMaTU4YeCKWe METOAbl H3YYEHHS  HBOJIIOLMNU.
I'omonoruunsie redsl. COBpeMeHHbIE METO/IbI TOCTPOCHUS (PHIIOT€HETUYECKUX JePEBHEB.

XPpOMOCOMHBIE MyTallui U 3BOJIIOLMSI TEHOMOB.

O6mme 3akoHOMEpHOCTH (TMpaBwia) dSBOJOUMH. [lpunyun  cmenvl  YHKYUI.
HeoOpaTumocts 3Bomonnu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB 3BOJIOLUH.

JdemoHcTpanuu

[Toptpetsr: K. M. Bap, A. O. KoBanesckuii, @. Mrosep, J. ['ekkenb.

Tabauupl u cxembl: «PUITOTEHETUYECKHNA P JIOMIAAN», «APXEONTEPUKCY», «3BEpO3yObIe
amepbl», «Creronedansry, «Puanodurer», «CemMeHHBIE ManopoTHUKWY, «broreorpaduueckne
30HBI 3emumn», «Jlpeiid koHTHMHEHTOB», «PemukTel», «HavampHBle CTaguu SMOPHOHAIBLHOTO
pa3BUTHS MO3BOHOYHBIX JKUBOTHBIX», «[ 'OMOJIOrMYHbIE U aHAIOTMYHBIE OpraHbl», «PyTMMEHTBI»,
«ATaBuU3MBDY, «XPOMOCOMHBIE HAOOpHI YEJIOBEKAa W IMMMIMaH3e», «[J1aBHBIE HampaBlICHUS
IBOITIOIIMMY, «O0I1IHe 3aKOHOMEPHOCTH SBOJIIOIIMY.



O6opynoBaHue: KOJUICKIUH, repOapuH, MYJSKH HCKOMAEeMbIX OCTATKOB OpPraHU3MOB,
MYJISIKM TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYJIMMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUICKIUU
HaCEKOMBIX.

Tema 4. [Ipoucxo:xaenue U pa3BuTHE KU3HU HA 3emJie

HayuHble THMOTE3bl MPOMCXOXKIEHUS KU3HM Ha 3emie. AOHOreHe3 M IMaHCHEPMHUsl.
JloHay4HbIe TpPEJCTaBICHUS O 3apOXKICHUU XU3HU (KpealuoHHU3M). ['mmore3a MOCTOSIHHOTIO
CaMO3apOXKICHUS KU3HU U €€ onpoBepxeHue onbitamu @. Penu, JI. Cnannanuanu, JI. [lacrepa.
[IponcxoxaeHne KU3HU U aCTPOOUOJIOTHSI.

OcHoBHbIE ATanbl HeoOpraHuueckoi sBoonuu. [lnanerapHas (reosoruyeckas) BOIIOLHS.
XuMmudeckasi 3BOJIONHMS. AOUOTEHHBIH CHHTE3 OPraHWYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OmnpiT C. Musutepa u I'. FOpu. O6pa3oBanue noimmepoB u3 MoHomepoB. KoanepBatHasi runoresa
A. W. Onapuna, rumote3a nepBudHoro OynboHa J[x. XonmeiHa, reHeTHYeckas rumotesa .
Ménnepa. Pu6osumsl (T. Yek) u runoresa «mupa PHK» V. I'mnbepra. @opmupoBanue memOpan
1 BO3HUKHOBEHUE MPOTOKJIETKH.

HUctopus 3emmm u Metoapl €€ wu3yuyeHus. LcKomaemble OpPraHMYECKUE OCTATKH.
I'eoxponomoruss u e€ wmeroabl. OrHocuTenpHass W aOCONIIOTHAsT  T'€OXPOHOJOTHS.
['eoxpoHonornyeckas mKana: 30Hbl, IPbl, IEPUOBI, FTOXH.

HauanpHble 3Tanbel opranndeckoil 3Bomouuu. [losiBneHne u 3BOJIIONMSA MEPBBIX KIIETOK.
Opomonust MeTabonu3Ma. Bo3HuMKHOBeHHE mepBbIX 3KocucTeM. CoOBpeMEHHbIE MHKpPOOHBIE
OMOIUIEHKM KakK aHajor nepBbix Ha 3emiie coobmiectB. Ctpomaronutsl. [IpokapuoTsl u
9YKapHOTBHI.

[Ipoucxoxnaenue sykapuoT (cMMOUOreHe3). DBOJIIOLMOHHOE IMPOUCXOKIAEHHE BHUPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHME  OCHOBHBIX  IpPYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHbBIE 3Tambl 3BOJIOLUMU BBICHIMX pacTeHUd. OCHOBHBIE apoMop(03bl PACTEHUH.
Brixon pactenuii Ha cyuiy. [losiBlieHre CHOPOBBIX pACTEHU U 3aBOE€BaHNE UMH CyIlId. CeMEeHHbIE
pacreHus. [IpoucxoxaeHue BETKOBBIX PACTCHUMN.

OcHOBHBIE 3Talbl ABOJIIOLMU KUBOTHOrO Mupa. OCHOBHbIE apoMOP(O3bl KUBOTHBIX.
Bennckas ¢gayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THUIOB. lepBbie XOpIOBBIE
XKUBOTHBIC. J)KH3HBb B BOJIE. DBOIOIMS TTO3BOHOYHEIX. [Iponcxoxaenrne aMpuOuit M penTiIni.
[Tpoucxoxaenne miekonutaromux W nTull. [lpuHmun kmodeBoro apomopdos3a. OcBoeHHE
0€CI103BOHOYHBIMU U T03BOHOYHBIMHU )KUBOTHBIMH CYIIIH.

Pa3zButue xxu3HM Ha 3emiie 1O dpaM U MepruoaaM: apXxei, MpoTepo30i, majaeo30il, Me3030H,
KaifHOo301. O011as XxapakTeprcTUKa KIIuMaTa U reojiorndeckux nporeccos. [losiBnenue u pacuser
XapaKTepHBIX OPraHU3MOB. YTJeoOpa3oBaHUE: €ro YCIOBHsS M BIMSHHE Ha Ta30BbIi COCTaB
aTMOC(epHI.

MaccoBble BBIMHpPAaHUS — SKOJOTMYECKHE KpU3UCHI mpouuioro. IlpuumHbl M cieacTBus
MaccoOBbIX BbIMUpaHUH. COBPEMEHHBIH HKOJOTHUECKUN KpH3HC, ero ocodeHHocTu. [Ipobiema
coXpaHeHHs OMopa3zHo00pa3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuueckoro mupa. I[IpuHIMIBI Kiaccu(UKAUN OpraHU3MOB.
OCHOBHBIE CHCTEMATUYECKUE TPYIIBI OPTaHU3MOB.

JdemoHcTpauuu

[Hoptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, Y. 1. Meunukos, A. U. Onapun, [Ix.
Xonnein, I'. Ménnep, C. Munep, I'. IOpu.

Tabmump! 1 cxembl: «Cxema ombita @. Peauy, «Cxema omnbita JI. TlacTepa mo nzydeHutro
camo3apoxaeHus xu3zHu», «Cxema omnbira C. Mumiepa, I'. FOpu», «OTansl HeopraHMYECKOn
sBosolIMMY, «['eoxpoHonornyeckas mkana», «HadanbHble 3Tanbl OpraHUYECKON 3BOIIOLUNY,



«Cxema 00pa3oBaHUsI YKapUOT MMyTEM cuMOHoreHe3a», «Crucrema >KuBoil mpupoisl», «CTpoeHue
BUpYyCca», «Apomopdo3sl pacTeHHil», «PuHHOMUTHY, «OIHOKIETOYHBIE BOAOPOCINY,
«MHorokeTounble Bogopocin», «Mxu», «llamopoTtHuku», «['0IOCEMEHHBIE pPACTCHUS,
«Opranbl IIBETKOBBIX pacTeHuit», «Cxema pa3BUTHS >KMBOTHOTO MHUDPA», «APOMOPQO3bI
KUBOTHBIX», «IIpocreitmue», «Kumeunononoctueie», «lIlnockue yepBu», «UaeHUCTOHOTHE,
«Pw10BIY, «3eMHOBOAHBICY, «lIpecmbikatomuecs», «IItutpy, «Mnekonuratomuey», «Pa3Butne
KU3HM B apXeuckoil spe», «Pa3BUTHE XU3HM B IPOTEPO30IMCKOM 3pey», «Pa3BUTHE KU3HU B
N1aJIC030MCKOM dpey, «Pa3BuTne KU3HU B ME3030UCKOM 3pey, «Pa3BUTHE )XU3HU B KAHHO30MCKOU
ape», «CoBpeMeHHasi CUCTEMa OPraHUYECKOT0 MHUPay.

O6opynoBanue: repOapud pAacTEHUH Pa3TUYHBIX OTIEJIOB, KOJUIEKIIUA HACEKOMBIX,
BJIQXKHBIC TIpenaparbl >KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJIJICKIIMM HWIJIOKOXKUX, CKEJIETHI
MMO3BOHOYHBIX JKUBOTHBIX, 4yyeja MNTULl U 3BEpEH, KOJUIEKIIMH OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOIAEMbIX, MYJISKA OPTaHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnasa gaGoparopHas pabdora «MoaenupoBanue omnbiToB Mwuuiepa—tOpu mo
M3y4eHHIO a0MOTEHHOT0 CHHTE3a OPraHMYeCKHX COSTUHEHHH B MEPBUYHON aTMochepey.

Jlabopatopnasi pabora «M3yueHue M ONUCAaHUE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTuyeckasi padora «/3yyeHne ocoOCHHOCTEH CTPOCHHS PACTCHUHN Pa3HBIX OTICIOBY.

IIpakTuyeckas padora «M3yueHue ocoOOCHHOCTEN CTPOCHUSI TO3BOHOYHBIX KUBOTHBIX).

Tema 5. [Ipoucxo:xnaeHue 4eJa0BeKa — AaHTPOINOreHe3

Pazgensl 1 3agaun aHTPOIOIOTUU. METO 1l aHTPOTIOJIOTUH.

CraHOBJIEHHE TPEJCTABICHUN O MPOUCXOXKIACHUU YeJIOBEKa. Pemurmno3Hbie BO33pEHMUS.
CoBpeMeHHbIE HAyUYHbIE TEOPUH.

CxoacTBO uejoBeKa € KUBOTHBIMH. CHCTEMaTHYECKOE IIOJIOKEHUE YelIOBEeKa.
CBuAETEeILCTBA CXOJCTBA YEJOBEKA C JKMBOTHBIMU: CPaBHUTEIHLHO-MOP()OIOTHYECKHE,
sMOpuonornyeckue, (HU3N0IOro-OMOXUMHUECKHe, TMoBeAeHueckne. OTauuMs YenoBeKa OT
KUBOTHBIX. [IpAMOX0KI€HNE U KOMIUIEKC CBSI3aHHBIX C HMM IMpPHU3HAKOB. Pa3BuTHe TOJI0BHOTO
MO3ra ¥ BTOPOU CUTHAJIbHON CUCTEMBI.

JIBmoxymiue cuiibl (pakTopsl) aHTPOIIOTreHe3a: Onoornyeckue, connaababie. COOTHOIICHHE
OMOJIOTUYECKUX U COLUATBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE cTaIUM aHTpoIIOreHe3a. PaHHue YenoBekooOpa3Hbie 00€3bsHbI (IIPOKOHCYJIBI) U
paHHUE TOHTUABI — OOIIUE MPEIKH YeT0BEKOOOPa3HBIX 00€3bsH U JOJeH. ABCTPAJIONUTEKA —
JBYHOTHE NPEIKH JroAei. YenoBek yMmenslid, NEepBble U3TOTOBICHMS OpyAui Tpyaa. HemoBek
MIPSMOXOJIAIINNA ¥ TIEPBBIA BBIXOJ JIFOACH 3a mpenenbl Adpuku. UenoBek renenbOepreckuii —
001 MPeOK HeaHePTaTbCKOTO YeI0BEKa U YeNIOBeKa pa3yMHOro. YenoBek HeaHAepTalbCKUi
KakK BHJ JIIOJEH XOJOJHOro KiMMara. YelloBeK pa3syMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKHM
YeJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u naaeoreHOMHKa.

DBOJNIOIUS COBPEMEHHOT'O 4eJoBeKa. ECTeCTBEHHBI OTOOp B MOMYJSIMSAX YeIOBEKA.
Myrtanuuonsslii npornecc U noaumopdusm. [lonmyasuoHHbIe BOIHBI, Ipeiid reHoB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYIAIUIX COBPEMEHHOT'O YEIIOBEKA.

Yenoseueckue pacwl. [lonsitue o pace. bonbiiue pacel: eBpomneoujHas (eBpasuiickas),
aBCTpasO-HEeTrpouHasl (PKBATOpHAJIbHAS), MOHTOJIOWIHAs (a3MaTCKO-aMepUKaHCKas). Bpems u
MyTH pacceleHus uejoBeKa N0 IulaHere. EnuHCcTBO denmoBeueckux pac. Hayunas
HECOCTOATENBHOCTh pacu3Ma. [IprucrnocobieHHOCTh YelloBeKa K pa3HbIM YCIOBUSAM OKpPYXKaroIlen
cpenbl. Bausaue reorpaduyeckoit cpensl u apeida reHoB Ha MOPQOIOTUI0 U (HUZHOIOTHIO
YyeJI0BeKa.



MexaucuurinHapabple MeToAbl B (usnueckold  (OMOJIOTMYECKOM) aHTPOIIOJIOTHH.
OBOJIOMOHHAsA  AHTPOINOJIOTMS M MAJCOAHTPOIIOJIOTHS  YEJIOBEUECKUX  IOIMYJIALHM.
buocouuaneHple  uccienoBaHMS — MpUPOABI  ueioBeka.  McciemoBaHuMe — KOADBOJIOLMU
OHMOJIOTUYECKOr0 U COLUAIBHOTO B YEJIOBEKE.

JdemoncTpanuu

[Toptpetsr: Y. lapsun, JI. JIuku, 5. 5. Porunckmii, M. M. I'epacumos.

Tabmuupr u  cxembl: «MeToabl aHTPOMONOTUN», «['OJOBHOM MO3r 4YeloBeKay,
«YenoBekooOpa3Hble 00€3bsHB, «CKENeT 4eloBeKa M CKeNeT MIMMIaH3e», «PyIuMeHTh u
aTaBU3MbD», «JIBIDKyIIME CHUJIBI AQHTPONOIeHe3a», «DBOJIOLMUOHHOE JPEBO YEIOBEKay,
«ABcTpanonurek», «HenoBek ymenslit», «HenoBek NpAMOXOoaAIui», «/eHncoBCKuil yenoBek»
«Heannepranpupl», «KpomanboHups», «llpenku vemoBeka», «ITambl IBOJIOLUU YEJIOBEKA»,
«Pacepl yenoBekar.

OO6opynoBaHue: MyJISKH OKaMEHEJIOCTEH, MPeIMETOB MaTepUalbHON KYJIBTYPBl IPEIKOB
YyeJoBeKa, penpoaykiuu (hortorpadun) KapTuH ¢ MUGOIOTHIECKUMU U OUOTIECHCKUMHU CIOKETaMU
IIPOUCXOXKICHUS ueJoBeKa, ¢ororpaduu HAXOAOK HCKOMAEMBIX OCTATKOB YEJIOBEKa, CKENeT
4eJI0BEKA, MOJEIb Yepella 4ellOBEKa M 4epelna IIMMIAaH3€, MOJENb KUCTH 4Y€JOBEKa M KHUCTU
LIMMIIaH3€, MOJENIN Topca MPEAKOB YeI0BeKa.

JlabopaTopHnasi pab6ora «M3yueHne OCOOEHHOCTEH CTPOCHHs CKeJleTa 4YeJIOBEKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «3yueHue 3K0I0rHYeCcKuX aganTaluii 4YeJIOBEKay.

Tema 6. IK0JI0THsA — HAYKA 0 B3AaMMOOTHOLLICHUSIX OPraHU3MOB H HAJOPTraHU3MEHHbIX
CHCTEM C OKpY KawLei cpenoi

3apoxaeHue W pa3BUTHE dKojoruu B Tpymax A. ['ymbGonsara, K. @. Pymwe, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3znensl u 3agaum skonoruu. CBs3b
9KOJIOTHH C APYTUMHU HayKaMHu.

Metoasl skonorun. IloneBbie HaOMIOACHUSA. DKCIEPUMEHTHI B DKOJIOTUU: MPUPOJHBIE U
nabopaTtopHble. MoenupoBaHue B 3KOJOTHMU. MOHUTOPUHT OKPYIKAroIlel Cpe/bl: JOKaIbHBIMH,
PErHOHAIBHBIN U TJIO0ATBHBIH.

3HaueHHE SKOJIOTMYECKUX 3HAHUM I 4esloBeKa. DKOJOTMYECKOE€ MHUPOBO33PEHHUE KaK
OCHOBAa CBA3CH 4YeJoBEeYeCTBAa € MNpUpPONOoH. DPOpMHUpOBAaHME OSKOJOTHYECKOW KYJIBTYpPhl H
JKOJIOTMYECKOW I'PAMOTHOCTH HACEJICHHUS.

JdemoncTpanuu

[optpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBepuos, O. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabnuier u cxembl: «Pazgensl skonorum», «Metoasl dKojaoruu», «Cxema MOHUTOPHUHTA
OKPYKaIoIIeil CpeabD.

JlaGopaTopHnas padora «/3yyeHre METOI0B SKOJIOTUUECKUX UCCIICTOBAHUI.

Tema 7. OpranusmMsl U cpeaa 0OMTaHUSA

Okonoruyeckue (aKTOppl U 3aKOHOMEpHOCTH uX JeictBus. Knaccubukanus
9KOJIOTUYECKUX  (akTopoB:  albuoTWyeckue, OHOTHUECKHE, aHTpororeHHele.  OOmme
3aKOHOMEPHOCTH JCHCTBUS dKoIorndeckux Gaxtopos. [Ipasmno muanmyma (K. Hnpenrens, HO.
JIn6ux). TomepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOMOHTHBIE OPTAHU3MBI.

AbuoTtnueckue akropbl. CBET Kak dKosornyeckut gpaxtop. JelcTBrE pa3HbIX Y4aCTKOB
COJIHEYHOI'O CHEKTpa Ha OpraHU3Mbl. DKOJOTMYECKUE TPYMIbl PACTEHUM M KUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CurHanbHas poib cBeta. oroneproausm.

Temmneparypa kak s3kojoruueckuii gaxrop. [leiicTtBue TemmepaTypbl Ha OpraHH3MBIL.
[oiikunoTepMHbIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.



Bnaxnocts kak skosorumueckuii akrop. IlpucnocoOieHus pacTeHUil K MOaAep KaHUIO
BojHOro Oananca. Kiaccudukanus pacTeHuid 1O OTHOUIEHMIO K Boje. IlpucmnocobneHus
KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEXKHUMA.

Cpenbl oOuTaHMs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIHAs, MOYBCHHAs, TIyOMHHAas
MOJINOYBEHHAsA, BHYTPHOpraHU3MeHHas. DPU3MKO-XMMUYECKHE OCOOCHHOCTH Cpell OOUTaHHs
opranu3moB. [IpucnocobieHus: OpraHu3MoB K KHU3HU B pa3HbIX cpeaax.

buonoruueckue purMbl. BHemrnue u BHyTpeHHUE puTMbl. CyTOYHBIE U TOJWYHbBIE PUTMBI.
[IpucnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHH KU3HH.

Kuznennvsle Gopmbl opranu3moB. [lonstue o xusHeHHOM (opme. JKuzHeHHbIE GOpMBI
pacTeHuil: NepeBbs, KyCTAPHUKH, KYCTapHUYKHM, MHOTOJIETHHE TpaBbl, OJHOJICTHUE TpPAaBBI.
XKuznennele (GOpMBI KUBOTHBIX: THIPOOHMOHTHI, TE€OOHMOHTHI, a’dpOOHOHTHL. (OCOOEHHOCTH
CTpOCHHMsI ¥ 00pa3a KU3HHU.

buotnyeckne  ¢dakropel. Buasl OMOTHYECKHMX  B3aUMOJEHCTBHIA:  KOHKYpPEHIIMA,
XMIIHUYECTBO, CUMOMO3 U ero ¢opmsbl. [lapazutusm, koonepanus, MyTyalau3sM, KOMMEHCAITU3M
(KBapTUpaHTCTBO, HaxyjeOHMuYecTBO). Herpoduyeckne  B3aUMOACHCTBUS  (TONMHYECKHUE,
¢dopuueckue, (abpuueckue). 3HaueHUE OMOTUYECKUX B3aUMOJICWUCTBUN ISl CYIIECTBOBAHUS
OpraHu3MoB B cpejie oouTanus. [IpuHINIT KOHKYPEHTHOTO HCKITIOUEHUS.

JdemoHcTpauuu

Tabnuubl 1 cxembl: «IKonorndeckue (Gpakroper», «CBETOBOU CHEKTPY», «DKOJOTHUECKUE
IPYMIIbI )KUBOTHBIX 110 OTHOIIEHUIO K CBETY», « T€IIOKPOBHBIE ) KUBOTHBIE», «X0JI0OJTHOKPOBHBIE
KHUBOTHBIEY, «DU3MONIOTHYECKHE aJalTallii >KUBOTHBIX», «Cpelbl OOUTaHUS OpPraHU3MOBY,
«buonornyeckue puT™MbD», «KnzneHHsie GOpMBI pacTeHH, « KH3HEHHBIE (POPMBI JKUBOTHBIXY,
«DKOCHCTEMA LIMPOKOIMCTBEHHOIO Jiecay, «JKocucTeMa XBOMHOro secay, «llenu nuranus»,
«Xumun4ectBoy, «Ilapazutuzmy, «Konkypenus», «Cumomnosy», «KoMmeHcammzmy».

O6opynoBanue: repbapur pPACTCHUH W JKUBOTHBIX, MPHUCTIOCOOJICHHBIX K BIIMSHHUIO
pa3MYHBIX  SKOJIOTMYECKMX (AKTOpOB, TIepOApuM  CBETONIIOOMBBIX, TEHENOOMBBIX U
TEHEBBIHOCIIMBBIX PACTEHHH, CBETONIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIUBBIC KOMHATHBIC
pacTteHus, repbapuu U KOJUIEKIIUY TETI0I00MBBIX, 3MMOCTOMKIX, MOPO30yCTONYMBBIX paCTEHU,
qyyyena NTUL M 3Beped, repOapuu pacTeHW, OTHOCALIMXCS K THrpopuTaM, KcepopuTam,
Me30(HTaM, KOMHATHBIE PACTCHUS TAaHHBIX TPYIII, KOJUIEKIIUH KUBOTHBIX, OOMTAIOMINX B Pa3HBIX
cpenax, repbapuM M KOJUIGKIMM pPACTEHUMH M KUBOTHBIX, OOJaJaOMIMX 4YepTamMH
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBHH JKU3HH, TepOapuu M KOJUIEKLUHU
pacTeHH U JKUBOTHBIX PA3IMYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMH KUBOTHBIX, YYaCTBYIOIIUX B
pa3IMYHBIX OMOTHUYECKUX B3aUMOJICHCTBHUSX.

JlaGopaTopHas padoTa «BbIsSBICHHE IPUCTIOCOOICHU OPTaHU3MOB K BIUSIHUIO CBETAY.

Jlabopatopnasi pabGora «BrpiaBieHHE TPUCTIOCOOJIECHUN OPraHU3MOB K  BIHSHHIO
TEMIEepaTypbI».

JlaGopaTtopHasi padoTra «AHAaTOMHYECKHE OCOOCHHOCTH PpACTeHHUH U3 pa3HBIX MECT
OoOUTaHUS.

Tema 8. Iko/10rus1 BUAOB W NOMYJIAIMI

DKOJIOTUYECKUE XapaKTepUCTUKK nomyssiuuu. [lomynanusa kak OMonoruyeckas cUcTeMa.
Pons HeomHOpomHOCTH cpenbl, GU3MYECKHMX OapbepoB W OCOOCHHOCTEW OWOJOTMH BHJIOB B
(hopMHpPOBaHUU MPOCTPAHCTBEHHOMN CTPYKTYphI NOMyJIsAuil. OCHOBHBIE TOKA3aTEIH MOMYJIALNH:
YHCJIEHHOCTb, IUIOTHOCTh, BO3pAacTHasi U IO0JIOBas CTPYKTYpa, POXKAAEMOCTb, NMPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIHSL.

OKojorudeckas CTpykTypa nomyisauuu. OneHka 4HCIEHHOCTH Nomyisuuu. /uHamuka
MOMyJISIUK U €€ peryisuus. buotnueckuii noreHuuan nomyasauud. MoienupoBaHue JUHAMUKU



nonyssinuu. Kpuble pocta unciaeHHocTH mnomyisiuuu. Kpusble BbDKMBaHUsS. Perynsanus
YUCIIEHHOCTH TMOMYJISIIUIA: POJb (AaKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIUX OT IUIOTHOCTH.
DKoJjoruveckue crpareruu Buaos (r- u K-crparerun).

[Tonsstue 00 »KoNOrMYECKOW HuIE BuAa. MecrooOutanue. MHOromepHas MOJEb
skosiornyecko Humm Jx.M. XarunHcona. Pa3mepsl skonornueckoi Humu. [loreHumnansHas u
peanu30oBaHHAS HUIIIN.

Bun kxak cucrema mnomynsiuii. Apeanbl BUAOB. Buabl M UX KU3HEHHBIE CTPATETHH.
DKOJIOTMYECKUE YKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEJICHUSI W MUTPAIMil KUBOTHBIX. bHojornyeckne WHBA3UHU
Yy>KEPOIHBIX BUJIOB.

JdemMoHcTpanuu

[Toptpert: Jx. . XaT4ynHCOH.

Tabnuier 1 cxeMbl: «IKOJIOTHUECKHUE XapaKTePUCTUKHU MOMysiuny, «[IpoctpancTBeHHas
CTPYKTypa mnonyisanun», «Bo3pactHpie mnupamuasl nomyisiun», «CKOpPOCTh 3aceieHus
MOBEPXHOCTH 3€MJIM Pa3MUYHBIMH OpraHusMammu», «Mopens skonorunyeckor numm Jx. U.
XaT4MHCOHAY.

Ob6opynoBanue: repbapuu pacTeHU, KOJUICKIIUU )KUBOTHBIX.

JlabopaTtopHasi padora «IIpucrnocobaeHus ceMsiH paCTEeHHIA K pacCeICHUION.

Tema 9. Jkos0orus coodumecTB. IKOJOrHYeCKHe CUCTEMbI.

CooOmiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHM3MamH B
OuoIeHo3e.

OxocuctemMa Kak OTKpeitas cuctema (A. JIkx. Tencnum). @DyHKIMOHANIBHBIE OJOKH
OpPraHU3MOB B HKOCHUCTEME: MNPOAYLEHTbl, KOHCYMEHTBI, peAyLeHThl. Tpoduyeckue ypoBHHU.
Tpodudeckue nenu u cetu. AdnoTudeckue OJI0KU dKocucTeM. [10uBbI U MBI B DKOCHUCTEMAaX.
KpyroBopoT BemecTB ¥ MOTOK SHEPTHH B SKOCUCTEME.

OcHoBHbIE TTOKa3aTeNH YKocUcTeMbl. buoMacca u npoaykius. DKoJ0ru4eckie mupaMubl
gucel, 0MOMacChl U SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @uykmyayuu. HanpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBUUHBIE M BTOPUYHBIE CYKIIECCHH M HUX
MIPUYMHBL.  AHTPONIOTEHHBIE BO3JEHCTBUS Ha cykueccuu. KimMakcHoe cooOIIecTBo.
buopa3noobpasue u nojJHOTa KPyroBOpoTa BELIECTB — OCHOBA YCTONYHUBOCTH COOOIIECTB.

[IpuponHblE 3KOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmemvbl MOpeli U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, nycmvlHb.

AHTpONOTEHHBIE  JKOCUCTEMBI. Arposkocuctema. ArporeHo3. Paznmuums Mexay
AQHTPOIIOT€HHBIMH U MPUPOIHBIMU IKOCUCTEMAMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojackas ¢iiopa u ¢ayHa.
CunanTponu3anus ropojackoi ¢ayHbl. buomorndeckoe #  XO3SWCTBEHHOE 3HAYCHUE
arpo’KOCUCTEM U YPOOIKOCUCTEM.

3aKoHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B 9KOCUCTEMAX.
Ponv kackaonoeo s¢hghexma u 6u0o06-30ugpuxamopos (kirouesvix 8u008) 6 HYHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPTrUU U BEIIECTB MEXKAY CMEXKHBIMU SKOCHCTEMaMH. YCTOMYHUBOCTH
OpPraHU3MOB, TMOMYJISIUNA M OKOCHUCTEM B YCIOBUSX €CTECTBEHHBIX M aHTPONOTEHHBIX
BO3JECHCTBUM.

Mexanusmbl  8030eticmeus — 3a2psA3HEHUU  PA3HLIX  MUNO8 HA  CYOOP2AHU3MEHHOM,
OpP2AHUBMEHHOM, NORVIAYUOHHOM U IKOCUCMEMHOM YPOBHSAX, OCHOB8bl IKOJLOSUHECKO20
HOPpMUPOBAHUS AHMPONO2SEHHO20 B030eticmausi. MeTo0JIoTHsT MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCUCTEM.



JdemoHcTpauuu

Iloptper: A. Ix. Tencau.

Tabnuue! u cxembl: «CTpyKTypa OMOLIEH03a», « DKOCUCTEMA LIMPOKOJIMCTBEHHOI'O JIECay,
«JKocucTeMa XBOMHOTO Jeca», «DyHKIMOHAIbHBIE TPYNIbl OPraHU3MOB B OJKOCUCTEME),
«KpyroBopor BemectTB B 9kocucteme», «llemn mnuraHus (macTOWIIHAS, ACTPUTHAS)Y,
«OKosoruyeckas nmupammia yucen, « IKoJorudeckas nupamuaa 6uoMaccony, « JKOJorudecKas
nupaMuja sHeprumn», «Odpazosanue 0onotay, «IlepBuunas cykuneccus», «BoccranoBnenue neca
1ocJie noxapa, « JKocucTema 03epa», «ArpoieHos», «KpyroBopor BelecTB U MOTOK YHEPTUHU B
arporeHosey, «IIpumepsl ypooskocuctem».

O6opynoBanue: repOapuy pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Yydella NTHIl U 3Bepeil,
repbapuu KyJIbTYpPHBIX U JUKOPACTYIUX PACTCHUM, aKBAPUYM KaK MOJIEJIb SKOCHUCTEMBI.

IIpakTuyeckasi padora «M3yueHue u onucanue ypoo3IKOCUCTEMBIY.

JlaGopaTopHas padora «l3ydeHue pazHOOOpa3usi MEIKUX TMOYBEHHBIX WICHUCTOHOTHX B
Pa3HbIX IKOCUCTEMAX).

IKeKypeusi «IDKCKypcHsl B TUIIMYHBIN OuoreoreHo3 (B ayOpaBy, Oepe3HSK, €JIbHUK, Ha
CYXOJIOJIbHBIM WM TOWMEHHBIH JIyT, 03€po, 00JI0TO)».

IKCKypeust «IKCKypCHsl B arposKocHCTEMY (Ha MOJIe WK B TEINIMYHOE XO3SIHCTBO)».

Tema 10. buocdepa — riodanbHas IkocucTEMA

buocdepa — obmierutanerapaas 00ojiouka 3eMild, T/I€ CYIIECTBYET WJIM CYIIECTBOBAJIA
KU3Hb. Pa3zButHe npenacrapienuii o onocdepe B Tpyaax J. 3rocca. Yuenue B. U. Bepranckoro o
6uocdepe. O6snactu 6nocdeps! u e€ cocran. Kupoe BeriecTBo OHochepsl U ero PyHKIUH.

3aKOHOMEPHOCTH cyIiecTBOBaHUsI Onocdepbl. OcodeHHOCTH OHOC(Ephl KaK TI00ATBHOM
sKocucTembl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBoporsl BemiectB U
OMOreOXUMHUYECKHEe IUKIBI (YIiiepoa, a30Ta). PUTMHUYHOCTE siBNIeHUH B Onocdepe.

3oHanbHOCTH Ouocdepsl. Ilonartue o 6uome. OCHOBHBIE OMOMBI CYIIN: TyHAPA, XBOHHBIE
jeca, CMEIIaHHbIE U HNIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHBI, MyCTHIHHU, TPOIIUYECKUE Jeca,
BBICOKOTOPBs. Kimmar, pacTuTeIbHBIN 1 )KUBOTHBIN MHP OMOMOB CYIITH.

CtpykTypa U QyHKITUS KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHITMAaIa U OMOCPEPHBIX
hyHKIMA.

JdemoHcTpanuu

[Toptpetsr: B. U. Bepuanckuid, 3. 3rocc.

Tabnuner u cxemsl: «I'eochepsr 3emmm», «kKpyrosopot azora B mpupoje», «KpyroBopor
yriieposa B npupojie», «Kpyrosopot kuciopoaa B npupone», «KpyroBopoT BoJbI B IPUPOIEY,
«OcHoBHBIE OMOMBI cymny, «Kmumatuyeckue nosica 3emian», « TyHapa», « Takiray, «CMenranHbINd
necy, «lupokonuctBeHHsI nec», «Ctenby, «CaBannay, «I[lycTeins», « Tponuueckuit gecy.

O6opynoBanue: repbapuu pacCTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH )KUBOTHBIX.

Tema 11. YestioBek M OKpYy:Kamouias cpeaa

DKONOTUYEeCKUEe KpH3UChl W WX NpUYUHBL BosnelicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYIIHOM cpeabl. OXpaHa Bo3AyXa. 3arpsi3HeHUE BOJHOM cpeibl. OxpaHa BOJHBIX
pecypcos. Pazpyienue noussl. OxpaHa MOYBEHHBIX pecypcoB. 3MeHeHune kinMara.

AHTPOTOreHHOE BO3/ICCTBUE HAa PACTUTENBHBIN U )KUBOTHBIN Mup. OXpaHa pacTUTEIBHOTO
U KUBOTHOTO Mupa. OCHOBHBIE MNPHUHIMNBI OXpaHbl Hpuponabl. Kpacuele kuuru. Ocobo
oxpansiemble ipupoiabie Tepputopuu (OOIIT). botanndeckue caabl ¥ 300JI0TUYECKUE TAPKU.

OcCHOBHBIC TTPUHITUIIBI YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA M MPHUPOAbL. PammonamsHOe
IPUPOJIOTIONB30BAHUE U COXpaHeHHe Ouojormueckoro pasHooOpazus 3emnu. OOmrue
3aKOHOMEPHOCTH TJIO0ATBHBIX YKOJIOTHUECKUX KPU3UCOB. OCOOCHHOCTH COBPEMEHHOT'O KpHU3HUCa
Y €ro BEPOSTHBIC TIOCIIECTBHUA.



Pa3BuTHEe METOJOB MOHHMTOPHMHIA PAa3BUTHS OMACHBIX TEXHOTCHHBIX ITPOIECCOB.
Cucmemnvle ucciedosanusi nepexooa K pecypcocbepezaroweil U KOHKYPEHMOCNHOCOOHOL
snepeemuxe. buonocuueckoe pasnoobpasue u duopecypcol. Hayuonanvhvie ungopmayuonHvle
cucmemol, obecneyugarwue 0OCMyn K UHGopmayuu no COCMOAHUIO OMOENIbHbIX U008 U
akocucmem. OCHOBbL IKOPeadUTUMAYUU IKOCUCTIEM U CNOCOD08 DOPbOLL ¢ ODUONOBPENCOCHUIMU.
Pexoncmpykyust MOpCKUX U HA3EMHBIX IKOCUCTNEM.

JdeMoHcTpamun
Tabauubl u  cxembl: «3arps3HeHue aTMochepb», «3arps3HeHue THIPOchepbD»,

«3arpsasHeHue no4Bb», «[lapHUKOBBIN ) PerT», «Oco00 0XpaHseMble IPUPOAHBIE TEPPUTOPHUI,

«Mojenu ynpasisieMoro MUpay.
Oo6opynoBanue: hoTorpadguu OXpaHsIeMbIX PACTCHHUN U )KUBOTHBIX KpacHol kaurHu Poccuiickoii

®enepannu, KpacHol KHUTH perMoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'NHU
HA YPOBHE CPEJHET'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHMS K pe3yjibTaTaM OCBOCHHS OOyYarOIIMMUCS
IIPOrpaMM CPEIHEro OOLIEro 0OPa30BaHUs: TMUHOCTHBIE, METAIIPEIMETHBIE U IPEMETHBIE.

B cTpykType JIMYHOCTHBIX pE€3yJIbTATOB OCBOEHUS NMPOrpaMMbl 10 OMOJOIMH BBIAEICHBI
CIIEJYIOIEe  COCTAaBIIAIOIIME: OCO3HAaHHE OOYYaIOIUMHCS  POCCHUMCKON  Ipa)KIaHCKOM
UJEHTUYHOCTH — TOTOBHOCTH K CAaMOpPa3BUTHUIO, CaMOCTOSITEIbBHOCTH W CaMOOMIPEEICHHUIO,
Hanuyue momueayuu K OOy4EeHHIO OHWOJIOTHM, yenenanpagieHHoe paszeumue BHYTPEHHUX
yOexIeHull JINYHOCTH Ha OCHOBE KJIIOUEBBIX LEHHOCTEH M MCTOPHUYECKUX TPaJULUI pa3BUTHA
OMOJIOTUYECKOr0 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOIIUXCS PYKOBOJCTBOBATHCSA B
CBOEH  JEATENBbHOCTH  IIEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKaMM, IPHUCYILUMH  CHCTEME
Ouosornyeckoro  oOpa3oBaHUs, Haauyue NPABOCO3ZHAHUA ~ DKOJOTHUECKOW  KYJIBTYpHI,
cnocobHocmu cmagums eI U CTPOUTh KU3HEHHBIE IIIAHBI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHMS MPOrpaMMbl MO0 OHMOJOTHH JTOCTUTAIOTCS B €MHCTBE
y4eOHOM M BOCIUTATEJILHOM JEATENbHOCTH B COOTBETCTBUU C TPAJAMLMOHHBIMU POCCUHCKUMU
COLMOKYJIbTYPHBIMH, HICTOPUYECKMMHU U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IIPUHATHIMU B
o0ImiecTBe NpaBWIaMU M HOPMAaMU MOBEAEHHS M CIIOCOOCTBYIOT IpOLIECCaM CaMOIO3HAHUA,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHs, Pa3BUTHS BHYTPEHHEW MO3MLMH JIMYHOCTH, NATPUOTHU3MA U
YBaKEHHsI K 3aKOHY M IPAaBOIOPSJAKY, YEJIOBEKY TpyAa U CTaplIeMy I[OKOJEHHIO, B3aUMHOIO
yBaKEHUs, OEpeKHOr0  OTHOIIEHUS K  KyJIbTypHOMY  HacleOul0 M TPagulUsiM
MHOTOHAIIMOHAJIBHOTO Hapozaa Poccuiickoit denepannn, NpUpOIE U OKPYKAIOIIEH cpelie.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUs y4eOHOro npenmMera «bHuoIorus» I0MKHBI OTpakaTh
TOTOBHOCTb U CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEN JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHUEHTAlUii, MO3UTUBHBIX BHYTPEHHHUX
yOeXIeHul, COOTBETCTBYIOIMX TPAJUIMOHHBIM LIEHHOCTSIM POCCHHCKOTO  0OIIecTBa,
paclIMpeHue >KU3HEHHOI'O OIbITa M OIIbITA AESTEIBHOCTH B IPOLIECCE PEAM3alliid OCHOBHBIX
HalpaBJIeHUN BOCIIUTATEIBHOM JEATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskIaHCKOr0 BOCITUTAHUS:

C(OPMHUPOBAHHOCTh  T'PAXKAAHCKOM TO3MIUM  OOYyYalOMIerocss Kak aKTUBHOTO W
OTBETCTBEHHOT'0 WJIEHa POCCUHCKOro 00IIeCTBa;

OCO3HaHHE CBOMX KOHCTUTYIHOHHBIX TIpaB M OOS3aHHOCTEH, YBa)KEHHUE 3aKOHA U
[IPaBOIIOPSI/IKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH AEATEIBHOCTH IPU CO3JaHUU YUEOHBIX IIPOEKTOB,
peleHn: yueOHbIX U M03HABATEIbHBIX 3371a4, BHIIOJHEHUH OMOJIOTHYECKUX IKCIICPUMEHTOB;

CIOCOOHOCTh  ONpPENENATh COOCTBEHHYHO IIO3MLHMIO 110 OTHOUICHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HU U O0BACHATSH €€;

YMEHHE YYUTBIBAaTH B  CBOMX JICHCTBHSIX HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIIO/IEH ¢ Pa3HBIMU YOSKACHUAMH, KyJIbTYPHBIMU LIEHHOCTSIMU U COL[MAJIbHBIM
I10JIOKEHUEM;

FOTOBHOCTh K COTPYJIHHUYECTBY B IIPOIECCE COBMECTHOIO BBINOJIHEHUS YYEOHBIX,
MIO3HABATENbHBIX W HCCIEAOBAaTENIbCKUX 3a/ay, YBAaXMUTEIbHOTO OTHOUIEHHS K MHEHUIO
OTIIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OHOIOTHYECKOTO CO/IEpIKaHMS,;

TOTOBHOCTh K T'YMaHUTapHOHN U BOJOHTEPCKON e TEIbHOCTH;

2) NATPUOTHYECKOTO0 BOCTIUTAHMS :



c(hOpMUPOBAHHOCTH POCCUICKOM IPpa’KIaHCKON MACHTUYHOCTH, TATPUOTU3MA, YBAKECHHUSI K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes, PonuHOM, ropioctu 3a CBOM Kpail, CBOIO
Ponuny, cBOM S3bIK U KyJIBTYpY, IPOLIUIOE U HACTOSAIIEE MHOIOHAIIMOHAIBHOTO Hapoja Poccun;

LIEHHOCTHOE OTHOIICHHE K TPUPOJTHOMY HACIIEAMIO U TaMSATHUKAM MIPUPObI, JOCTHKEHUAM
Poccun B Hayke, HICKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYE;

CIIOCOOHOCTH OLIEHMBATh BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBJIEHHUE U pa3BUTHE OMOJIOTHH,
MOHMMAHMS 3HAuYeHUs OWOJOTMU B TMO3HAHMM 3aKOHOB MPUPOJbI, B JKU3HU 4YeJOBeKa H
COBPEMEHHOT'0 00IIeCTBA;

uaeitHas yoexx1I€HHOCTh, TOTOBHOCThH K CIIY>KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cynp0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHUE AYXOBHBIX IIEHHOCTEH POCCUICKOTO HAPO/A;

c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MOBEJCHHUS;

CIIOCOOHOCTB OLICHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYSCh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOECHUE YCTOHUUBOIO OYIYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOMM POJUTEIIAM, CO3/IaHHIO CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHSITHS LIGHHOCTEH CeMENHOM KHU3HU B COOTBETCTBUHU C TPaIUIUSAIMU HapoaoB Poccuu;

4) 3¢TETUYECKOT0 BOCTIUTAHMSI:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUII,

MTOHMMAHHME SYMOLIMOHAIBHOTO BO3AEHCTBUS JKUBOU MPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXXEHHUIO B Pa3HbIX BUAAX MCKYCCTBA, CTPEMIIEHUE MPOSBIATH
KayecTBa TBOPYECKOH JTMUYHOCTH;

5) ¢usnyeckoro BocnuTaHus, (opMHPOBAHUS  KYJBTYPbl 3/10POBbSl M
AMOLMOHAIBHOTO 0JIArONOJYYHUs:

MOHMMAaHKE U peayn3alus 340poBoro u 0ezomacHoro odpasa *HU3HH (370pOBOE MUTAHMUE,
coOJII0ICHNE TUTHEHUYECKUX MPaBWJI U HOPM, COAJIaHCUPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
peryisipHas (¢u3nyeckas AaKTUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOIIECHHS K COOCTBEHHOMY (DPU3NYECKOMY U IICUXHYECKOMY 3/10POBBIO;

MMOHMMAaHHWE LEHHOCTH TPAaBWJI WHAMBHUIYAJIbHOTO M KOJUIEKTUBHOTO 0€30MacHoro
MOBEJICHUS B CUTYAIMSIX, YTPOXKAIOIINX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAaHHE IOCJEACTBUM M HENPUATHS BPEIHBIX NPUBBIYEK (YHOTPEOJIEHUS AJIKOTroJid,
HapKOTUKOB, KYpEHHs);

6) TPy10BOr0 BOCIIMTAHUSA:

TFOTOBHOCTb K TPYAY, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPy 10J1t00ue;

TOTOBHOCTb K aKTUBHOH J€SITEIbHOCTH TEXHOJIOTUYECKOM U COIMAIbHOM HAIIPaBIEHHOCTH,
CHOCOOHOCTh MHUITMMPOBATH, IJIAHUPOBATH U CAMOCTOSTEIIBHO BBIMOJIHATh TAKYIO AEATEIbHOCTD;

HMHTEpEC K pa3iHyuHbIM cdepaM NpoPecCHOHAIBHON AEsTeIbHOCTH, YMEHUE COBEpIIATh
0CO3HaHHBIHM BbIOOp OyayIIel npodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CHOCOOHOCTh K OOpa3OBaHUIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEH
KHU3HU;

7) 3K0JIOTH4Y€eCKOTr0 BOCIIUTAHUS

HKOJIOTUYECKHU IIesieco00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJOIMYECKOW KYJBTYphl: HNPUOOpETEHHE OIbITa IJIAHUPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUN JJI1 OKPYXKAIOLIEH Cpeibl;

OCO3HaHHE T100aTbHOTO XapaKTepa KOJOTMUYECKHX MpoOieM U MyTel X peleHus;



CIIOCOOHOCTH UCMOJB30BaTh MpUOOpETaeMble MPU U3YUSHUU OMOJIOTHUU 3HAHUS U YMEHUS
MpU PEIICHUH TPOOJIeM, CBSI3aHHBIX C PAIMOHATBHBIM MPUPOJIONONIH30BAHIEM (COOTIOICHHE
MpaBUJ TOBEACHUS B TPUPOJE, HAMPABICHHBIX HA COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJOB, SKOCHCTEM, OHOChEphI);

AKTUBHOE HEINPUATHE JNCUCTBUM, NMPUHOCAIIMX BpEI OKPYXKAKILIECH NPUPOIHOU Cpexe,
yMEHHE MPOTHO3UPOBATH HEOJArONMPHUATHBIE IKOJIOTHYECKUE TOCIEACTBUS MPEATPUHUMAEMBIX
JIEUCTBUI U MPEIOTBpAILATh UX;

HaJu4yhe Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, SKOJOTMYECKOW KYJIbTYpbl, OIbITa
NEATeTbHOCTH  JKOJIOTUYECKOW  HANpaBJIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMH B
[I03HABATEIbHOW, KOMMYHUKATHUBHOW M COLMAJIbHON MpAaKTUKE, FOTOBHOCTU K YYacTUIO B
MPAKTUYECKOU IE€ATEIbHOCTU IKOJIOrMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAayKH H OOLIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE€ KYJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE S3BIKOBOM M YATATEIBCKOM KYJIBTYPBI KaK CPEICTBA B3aUMOIECHCTBU
MEXY JIFOJBbMH U TIO3HAHUSI MUPA;

MOHMMaHHE creuu(UKH OUOJIOTMM KaK HAayKH, OCO3HaHHMS €€ poiau B (OPMHUPOBAHUU
paIMOHATFHOTO HAYYHOTO MBIIIICHHS, CO3/IaHUU IIEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM
MHpEe KaK O €JMHCTBE TMPUPOJIbI, 4YelOBEeKa M OOIlecTBa, B MO3HAHUU MPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHUuH MpoOdIeM COXpaHEHHUs! IPUPOTHOTO PABHOBECHS;

yOKIAEHHOCTh B 3HAYUMOCTH OMOJIOTHH JIJISi COBPEMEHHOW IMBIIIM3AIMN: O0ECTICUCHUS
HOBOT'O YPOBHSI Pa3BUTHUSl MEAMIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemaTh pecypcHble mpoOIeMbl Pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTeH BBIXOJIa U3 TII00ATBHBIX
9KOJIOTHUECKHX MPOOJIeM M 00ECTICUCHHS Iepexoa K YCTOMYUBOMY Pa3BHTHIO, PAIMOHATILHOMY
HCIIOJIb30BAHHUIO MPUPOJHBIX PECYPCOB U (HOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYUYEHUU OMOJIOTHYECKUX 3HAHHWMA B IIEJIAX MOBBIIICHHS OOMICH
KyJbTYPBl, €CTECTBEHHO-HAYYHOH T'pPaMOTHOCTH, KaK COCTaBHOW 4YacTH (YHKIIMOHAIHHOU
IrpaMOTHOCTH o0yuaromuxcs, GopMUPYEMOil IPU U3yUYeHUU OUOJIOTHH;

MMOHUMAHUE CYIIHOCTH METOJIOB TIIO3HAHMS, HCIOJIb3yEeMBbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh TIOJy4yaeMble 3HAHUS [JJIs aHajiu3a M OOBSCHEHMS SBICHUI
OKPYKAIOIIeT0 MHUpPa M TPOUCXOASIIMX B HEM W3MEHEHUH, yMEHHE JelaTh 00OCHOBaHHbBIE
3aKJIFOYCHHUS HA OCHOBE HAYYHBIX (DAKTOB W HMMECIOMIMXCS JAHHBIX C IICJBI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIB30BaTh OHMOJOTHMYECKHE 3HAHUS MJIs PelIeHUs
POOJIeM B PEaTbHBIX KU3HEHHBIX CHTYAIUsX;

OCO3HAHWE LEHHOCTH HAay4YHOW JEATEIbHOCTH, TOTOBHOCTh OCYILIECTBISATH NMPOEKTHYIO U
HCCIEA0BATENbCKYIO AEATEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY O0pa30BaHUI0O U caMOOOpa30BaHUIO, K
AKTUBHOMY TIOMYYEHHUIO HOBBIX 3HAaHUU 1O OWOIOTMH B COOTBETCTBUU C >KU3HEHHBIMU
OoTPeOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaThl OCBOCHUS Y4YEOHOro mnpeamera «buojorus» BKIIOYAIOT:
3HauYUMBbIe JUISI  (OPMHPOBAHUS MHPOBO33PEHHSI OOYYAIOMIMXCS  MEXKIUCUUILIMHAPHBIE
(MeXnpeaMeTHbIE) OOLICHAYYHbIE TOHATHUS, OTPAXKAIOIIUE 11€JIOCTHOCTh HAyYHON KapTUHBI MUpa



U crienu(UKy METOA0B MO3HAHMS, UCTIOIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIEeCTBO, SHEPIHs,
SIBJICHUE, MPOLIECC, CUCTeMa, HAy4HbIH (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, MCCIeOBaHNe, HAOIIONEHNE, U3MEPEHHE, YKCIEPUMEHT U JIPyTHe); YHHBEpCAIbHBIC
ydeOHble NeHCTBUS (TMO3HABAaTEIbHbIC, KOMMYHHKAaTUBHBIC, PETYIATUBHBIE), 0OecreunBaroIne
(dhopMupoBaHre (QYHKIIMOHATHHONH T'PAMOTHOCTH M COLIMATbHOW KOMIIETEHIIUU OOYYarOIIUXCS;
CIIOCOOHOCTH o0yJaroImuxcs WCTIOJTB30BaTh OCBOCHHBIC MEXTUCIIUTUTHHAPHBIC,
MHPOBO33PEHUYECKHUE 3HAHUS M YHUBEpCAlbHbIE Yy4eOHBbIE ICHCTBHS B IO3HABATENBbHOU U
COLIMAJIbHON ITPAKTHKE.

B pesynpraTe wu3yueHus OWOIOTMM Ha YPOBHE CpEAHETO OOIIEro OOpa3oBaHUS Y
oOyuaromierocss OyayT copmupoBaHbl MMO3HABATEIbHBIE YHUBEPCAbHBIE YYeOHbBIE NEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YYCOHBIC JICHWCTBUS, PETYJISATHBHBIC YHHBEpPCAIbHBIC
ydeOHbIe JeHCTBUSI, COBMECTHASI IEATEIBHOCTD.

MeTtanpeaMeTHbIe pe3yJbTaThl OCBOSHHUS IMPOTPaMMBI CPEIHEro oOIero oOpa3oBaHUs
JTOJIKHBI OTPaXKATh:

OBiageHne yHHBEPCAJIbHBIMH YUYeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JJOrHYecKHe JIeHCTBUS:

CaMOCTOSTENIHO (OPMYJIHPOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOSHUH 3HAHUM MPUEMBI IOTHYECKOT0 MBIIUICHHS (aHAJIN3a, CHHTE3a,
CpaBHEHHUA, KiIacCH(pUKAIMKH, OOOOIIEHUS), PACKPBIBATH CMBICT OHOJOTHMUECKHX TMOHATHN
(BBLOEISITH UX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATE CBS3H C APYTHMHU MOHITHIMH);

OTIPE/CIIATh e JIeATEIHHOCTH, 3a7aBas TapaMeTpbl U KPUTEPUU UX JIOCTHKEHUS,
COOTHOCHUTH PE3YJIbTAaThl A€ITEILHOCTHU C MIOCTABICHHBIMH LIETSIMU;

WCIIOJIb30BaTh OHMOJOTHYECKHE TOHITHS sl OObSICHEHUsS (DaKTOB U SIBICHUN IKHUBOU
TIPUPOJIBI;

CTPOUTH JIOTHUECKHE PACCY>KICHUS (MHIyKTUBHBIC, IEAYKTUBHbIE, IO AHAJIOTHH ), BBISBIISATH
3aKOHOMEPHOCTH U MPOTUBOPEYHSI B PACCMATPUBAEMBIX SBICHUSX, ()OPMYIHUPOBATH BHIBOJBI U
3aKIIIOYCHHS;

MIPUMEHSTh CXEMHO-MOJIETIbHbIE CPEJCTBA IIJISl MPEACTABICHUS CYLIECTBEHHBIX CBSI3€H U
OTHOILIEHUN B M3Y4YaeMbIX OHMOJOTHYECKHX OOBEKTax, a TaKKe€ MPOTUBOPEUHMM Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HHOPMALIMOHHBIX UCTOUHUKAX;

paspabaTbIBaTh IUIAH PEUICHHs TPOOIEMBI C YIETOM aHAIH3a UMEIONINXCS MaTepUAIbHBIX
Y HEMaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLICHWBATh COOTBETCTBUE PE3YJIbTATOB LEISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITETFHOCTH;

KOOPJIUHHUPOBATh M BBIMOJIHATHE PA0OTYy B YCIOBUSX PEAIBHOTO, BHPTYaJIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BHUBATh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe MCCIIEI0BATEIbCKHE ICHCTBUS:

BJIa/IeTh HABBIKAMH y4€OHO-UCCIIEOBATENHCKON U MPOEKTHOU NeATeIhbHOCTH, HAaBBIKAMU
paspemeHus npodseM, CroCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOJIOB
pelIeHHs MPaKTUUYECKUX 33]a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B MO3HAHMUS;

WCIIONIb30BaTh PA3JMuYHbIE BHUJBI ACATENFHOCTH IO TOJYyYEHHUIO HOBOTO 3HAHUA, €ro
WHTEPIIPETAINH, TPEOOPA3OBAHUIO M TMPUMEHEHHUIO B YYEOHBIX CUTYaIUsX, B TOM YHCJE TIPU
CO3IaHUU YYEOHBIX U COIMAIIbHBIX IPOEKTOB;

(¢hopMUpOBaTh HAYYHBIA THIT MBIIUICHHS], BIAJACTh HAYYHOU TEPMUHOIOTHEH, KIIOYEBBIMU
TMOHSTHSIMA U METOJIAMU;



CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 33Jaud B 0OpA30BATENBbHON NEATEIBHOCTH U
KHU3HEHHBIX CUTYalUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3W M aKTyallU3UpOBaTh 3ajJady, BBIIBUTATH
TUNoTe3y €€ pelieHus, HAXOIUTh AprYMEHTHI JIJIS 10Ka3aTeJIbCTBA CBOUX YTBEPKICHUI, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PELICHHUS;

aHAJM3UPOBATH MOJYYCHHBIE B XOJI€ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KPUTHYECKH OIICHUBATh
UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX yCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLEHUBATh PUOOPETEHHBIN OIIBIT;

OCYIIIECTBIIATE IIEJICHANIPABICHHBIN ITOMCK IEPEHOCAa CPEICTB W CIOCOOOB ICHCTBUS B
npohecCuOHANBHYIO CPEeNy;

yMETh TIEPEHOCUTh 3HAHMSA B TIO3HABATEIBHYI0 M  IPAKTHYECKYI0  00JacTu
KHU3HEESATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeill;

BBIIBUTATh HOBBIC WJCH, NpPEIJIaraTh OPUTHHAIBHBIC TOAXOIbl W PEUICHUS, CTABUThH
MpoOJIeMBl U 3a/1a4H, TOMYCKAOIINE albTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HMH(popmanuu (TekcTe ydeOHOro mocoows,
HAy4YHO-TIONYJISIPHON JIUTEpaType, OMOIOrHUECKUX CIOBapsX U CIPAaBOUYHUKAX, KOMIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh HMH(POPMALMIO pPa3IUYHBIX BHIOB U (opM
MIpeICTaBICHUS], KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HETIPOTUBOPEUYUBOCTD;

(GbopMyaMpOBaTh 3alpOChl U NPUMEHATh PA3IUYHBIE METOAbl IpPU IOUCKE M OTOOpe
OuosIornuecKko nHpopMaIru, He0OXOIUMOM JIJIsl BEITIOJIHEHHS YUEOHBIX 3a]1a4;

MPUOOpPETaTh OMBIT HCHOJIB30BaHUS MHGOPMALMOHHO-KOMMYHHUKATHUBHBIX TEXHOJOTHIA,
COBEPILEHCTBOBATh KYJIbTYpy aKTUBHOI'O MCIIOJIb30BAHUS PA3TUUHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMANBHYIO (OpMYy MPEACTABICHHUA OHOJIOTHUIECKOM
nHpopMmanuu (CXeMbl, TpapuKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTOE);

UCIOJb30BaTh HAYYHBIH S3bIK B KauyecTBE CpEACTBa MpH paboTe ¢ OHOIOrMYecKOi
nHpOpMaIell: TPUMEHITh XUMHUUECKUE, (PU3MUECKUe M MAaTeMaTHYeCKHUE 3HAKW U CHMBOJIBI,
¢dbopmMynbl, a00peBHATypy, HOMEHKIATYpy, HCIOJIb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-
CHUMBOJIMYECKHUE CPEJICTBA HATIISTHOCTH;

BJIaJIeTh HABbIKAMU pAClO3HABaHUS U 3amMThl HHDOpManuu, WHGOPMALUOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJiajieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU J1€HCTBUSIMM::

1) o0menne:

OCYILECTBIIATh KOMMYHMKAIIUU BO BCeX cepax >KW3HU, aKTMBHO Y4aCTBOBATH B JHMAJIOTeE
WIA JUCKYCCHH TIO CYIIECTBY OOCYXIaeMOH TeMbl (YMEHHE 33/1aBaTh BOIPOCHI, BHICKA3bIBATh
CY)KIEHHUS OTHOCUTENIbHO BBIMOJIHEHHUS TpeJjaraeMoil 3ajadd, Yy4WUThIBATb HWHTEPECHl U
COIJIACOBAHHOCTH MO3ULUI IPYTUX YYaCTHUKOB AMAJIOTa UIH JUCKYCCHUH);

pacno3HaBaTh HeBepOasibHble CpencTBa OOLICHMs, MMOHUMAaTh 3HAUYEHUE COLUAJIbHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYallui, yMETh CMAT4aTh KOH(DIUKTHI U
BECTH MIEPETOBOPHI,

BJIQJIETh PA3IMYHBIMU CIOCOOaMM OOIICHHUS U B3aUMOJEHCTBUS, MOHUMAThb HAMEPEHUS
JPYTUX JIOAEH, MPOSIBIISATh YBaXUTEIbHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOH (hopme
(hopMyIHpPOBATH CBOU BO3PAKCHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOI TOUYKY 3pPEHHUS C HCIOJIH30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHasl 1eSiITeJIbHOCTD:



MOHUMATh ¥ MCIOJIB30BaTh NMPEUMYIIECTBA KOMaHIHONH M MHIAMBHUAYAJILHON pabOTHI MpH
peleHn OGMoJI0rudeckor mpodaeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIOBBIX
(hopM B3aMMOZCHCTBUS MPH PEIICHIH yUeOHOH 3a1auu;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JICHCTBHH C y4ETOM OOLIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KI0T0 YiIeHa KOJIJICKTHUBA;

MPUHUMATh 1M COBMECTHOW JESTEIbHOCTH, OPraHW30BHIBATh W KOOPIAMHHUPOBATH
JEWCTBHSA 110 €€ JOCTH)KEHHIO: COCTABIIATH TUIaH ACUCTBHN, PACHPEACIIAT POJIU C YIETOM MHEHUH
YYaCTHHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON pabOTHI;

OILIEHUBATh Ka4€CTBO CBOETO BKJIAJAa W KAKIOTO YYaCTHHUKA KOMAaHIIbI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeiaraTb HOBBIE TPOEKTHI, OLEHUBATH HJIEU C TMO3WIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTHYECKON 3HAYNMOCTH;

OCYILECTBIIATh O3UTHBHOE CTPATETMUECKOE TIOBEACHHWE B PA3IUYHBIX CHUTYyalMsX,
MPOSIBJISITH TBOPUECTBO ¥ BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBjajeHNe YHUBEPCATBHBIMH PEryJIATHBHBIMH 1efCTBUAMM:

1) camoopranu3amus:

WCIOJIBh30BaTh OMOJIOTHMUECKUE 3HAHUS JUIS BBIABICHHA NPOOJIeM W WX pEIIeHHS B
’KM3HEHHBIX M YYEOHBIX CHTYaIHSIX;

BbIOMPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHWUU 1I€JIEBBIC U CMBICTIOBBIE YCTAHOBKH B CBOMX
JEWCTBUAX M MOCTYIKAaX IO OTHOIICHHWIO K XXMBOH MPHUPOJE, CBOEMY 30POBBIO M 30POBBIO
OKpY’KaloIIuX;

CaMOCTOSITENIFHO OCYIIECTBIIATh TO3HABATEIBHYIO JESATEIBHOCTD, BBISABISATH MPOOJIEMBI,
CTaBUTh M (HOPMYIHpOBaTH COOCTBCHHBIE 33/Ja4d B 00pa30BaTEIbHOM JAEATEIBHOCTH W
’KU3HEHHBIX CUTYAIHsX;

CaMOCTOSITENIFHO COCTABIIATH IJIAH PEHICHUS MPOOJIEMBI C YIETOM MMEIOIINXCST PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEIOYTEHHIA;

J1aBaTh OIICHKY HOBBIM CHTYaIUSIM;

pacimmpATh paMKi y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHN;

JeTaTh OCO3HAHHBIA BBIOOD, apTyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (DOPMHUPOBAHUIO M TIPOSBIICHUIO IIUPOKOU APYIUIIMH B Pa3HBIX 00JIaCTIX
3HaHUi, OCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCHTh KOPPEKTHBBI B JIEATECIHHOCTH, OLICHHBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIaJICTh HABBIKAMU ITO3HABATEIILHON Pe(IIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX TEHCTBUI
Y MBICIUTEIBHBIX MPOIECCOB, X PE3YJIbTATOB M OCHOBAHMUIA, HCIIOIB30BaTh NPUEMBI peIIeKCHH
JUISL OLIGHKU CUTYyalluu, BHIOOPA BEPHOTO PEILICHHUS,

YMETh OLIEHUBATH PICKH ¥ CBOEBPEMEHHO NPUHUMATH PEIICHHS 10 UX CHIDKCHHUIO;

NPUHUMATh MOTHBBI M apTYMEHTBI IPYTHX NPU aHAIN3E Pe3yIbTaTOB e TEIHOCTH;

3) npuHsATHE Ce0s1 U IPYTHX:

IPUHUMATH ce0s, TOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI H aQpTYMEHTBI IPYTHUX TIPU aHAIIN3E PE3YIbTaTOB JIEATEIBHOCTH;

IpU3HABaTh CBOE MIPABO U MPABO JIPYTUX HA OLUIMOKY;

pa3BHBAThH CIIOCOOHOCTH MOHMMATh MUP C MO3HUIUH JAPYTOrO YEIOBEKA.

NPEAMETHBIE PE3YJIbTATDI



[IpenmeTHbIe pe3ynbTaThl OCBOCHHUS COAEp)KaHUs ydeOHoro mpenmera «buomorus» Ha
yri1y0JIEHHOM ypOBHE OpUEHTHPOBaHBI Ha oOecrieueHue NpogpuiIbHOro 00yueHus 00yJaromuxcs
ononornu. OHM BKITIOYAIOT: CTIENU(pUYECKUe IsT OMOJIOTUN HAyYHBIE 3HAHUS, yMEHHUS U CTIOCOOBI
JeMCTBUI IO OCBOEHUIO, UHTEPIPETALUU U IPeoOpa30BaHUIO 3HAHUM, BUJIbI IEATEIBHOCTH 110
MOJIyYSHHUIO HOBBIX 3HAHMWA M UX MPUMEHEHHIO B PA3IMYHBIX Y4E€OHBIX, a TAKXKE B pealbHBIX
KU3HEHHBIX CUTyanusx. [IpeqmMeTHbIe pe3yabTaThl IPEACTaBICHBI 110 T0JIaM H3Y4YCHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUs yueOHoro npeaMera «buonorus» B 10 knacce NOMXKHBI
OTpaxkaThb:

c(OpMHUPOBAHHOCTh 3HAHUM O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMHUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B IO3HAHUH 3aKOHOB IPUPOBI U PELLICHUN
po0JIeM parMoOHAIBFHOTO PUPOAONIOIH30BAHUS, O BKIIAE POCCUICKHIX U 3apYOCIKHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH,

BJIaJICHUE CUCTEMOM OMOJIOTMYEeCKMX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBOIOJAraroline
OMOJIOTrMYECKHE TEPMMHBI U TMOHATUS (PKU3Hb, KJIETKAa, OpraHu3M, MeTa0oJu3M, FOMEOCTas,
caMOpEryJISIHs, CAaMOBOCIIPOU3BECHUE, HACIEICTBEHHOCTh, H3MEHUMBOCTh, POCT U Pa3BUTHE),
ouonoruueckue teopun (knerounas teopuss T. IlIBamma, M. Illneiinena, P. Bupxoga,
XpoOMOCOMHasi Teopusi HaciencTBeHHocTn T. Moprana), yuenus (H. . BaBunoBa — o nentpax
MHOTr000pa3usi U MPOUCXOXKAECHUS KYJIbTYPHBIX pacTeHuil), 3aKOHbI (€AMHOOOpa3usi MOTOMKOB
MIEPBOTO MOKOJICHHUS, PACUICTIIICHUs, YUCTOTHI TaMET, HE3aBUCUMOTo HacienoBanus I'. Mennens,
TOMOJIOTHUECKUX PSAIAOB B HacleACTBeHHONW wu3MeHunBocth H. WM. BaBwioBa), mpUHIMIIBI
(KOMIUIEMEHTapHOCTH);

BJIaJICHE OCHOBHBIMH METO/IaMU HAYYHOTO TO3HAHUS, UCIIOIb3yEMbIX B OMOJIOTHMYECKHX
HCCIIEZIOBAaHUSAX )KUBBIX OOBEKTOB (OMMCaHUE, U3MEPEHUE, HAOIIIOEHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTaHW3MOB, B TOM 4HWCIE OakTepwii, TpuOOB, PaCTEHHIA,
KHMBOTHBIX U YEJIOBEKA, CTPOCHUSI OPraHOB M CUCTEM OPraHOB PACTEHMH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEIEATEIIbHOCTH, IPOTEKAIOLINX B OPraHU3MaX PaCTeHUMN, )KUBOTHBIX U YeJIOBEKa,
OMOJIOrMYECKUX MPOLIECCOB: 0OMEHA BELIECTB (METabO0IM3M ), IPEBPALLICHUS SHEPT U, OPOKEHUS,
aBTOTPO(HOI0 U reTepoTpoHOro TUIIOB MUTaHUA, HOTOCUHTE3a U XEMOCUHTE3a, MUTO3a, ME03a,
raMeToreHesa, sMOpuoreHesa, OCTAIMOPHOHAJIBHOTO pa3BUTHA, Pa3sMHOKECHHS,
UH/IMBUYaJIbHOTO DPAa3BUTHUA OpraHu3Ma (OHTOr€HE3a), B3aMMOJEHCTBHS T€HOB, IeTepo3Hca,
HCKYCCTBEHHOI'O 0TOOPA;

YMEHHE YCTaHABJIMBATH B3aUMOCBS3M MEXIY OpPTaHOMIAMH KICTKH W HX (DYHKIHSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKAHEH U UX QYHKUUSAMH, MKy OpraHaMH U CUCTEMAMU OPIaHOB Y
pacTeHuil, >KMBOTHBIX M 4YeJNOBeKa M MX (YHKIMAMH, MEXKIYy CHCTEMaMHU OpPraHOB U UX
GYHKIMAMH, MEXIy dTalmaMd OOMEHa BEIIECTB, dTallaMy KJIETOYHOTO IMKJIA M KU3HEHHBIX
LUKJIOB OPraHU3MOB, J3TalaMH SMOPHOHAJIBHOIO PAa3BUTHUSA, TEHOTUIIOM M (DEeHOTUIIOM,
(deHoTunom u pakropaMu cpeabl OOUTaHMS;

YMEHHE BBIIBJIATH OTIMYUTENbHBIC NPU3HAKU JKUBBIX CHUCTEM, B TOM 4YHCIE DPACTCHHH,
KHUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOIB30BaTh COOTBETCTBYIOUINE apryMEHTHI, OMOJIOTHYECKYI0 TEPMHUHOJIOTHIO U
CHUMBOJIMKY JJIs I0Ka3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIIII;

YMEHHE peraTh OM0JIOrnYeCcKHe 3a/1a41, BbISBIATh IPUUYNHHO-CIIEACTBEHHBIE CBA3H MEKIY
UCCIIEAYEeMBbIMU OMOJOTMYECKHMMH TPOLIECCAMH M SIBJICHUSIMH, JI€JaTh BBHIBOJBI M MPOTHO3BI Ha
OCHOBAHUU TOJY4YE€HHBIX PE3yJIbTATOB;

YMEHHE BBIOIHATH JaO0OpaTOpPHBIE M MpaKTHUeCKue pabdoThl, COOMIONATh MpaBUiia IpU
pabote ¢ y4eOHbIM U J1a00PaTOPHBIM 000PYJOBaHHUEM;



YMEHUE BBIABUTaTh THUIIOTE3bl, MPOBEPATh HUX OSKCHEPUMEHTAIBHBIMUA CPEACTBAMM,
dhopMynupys IeTb UCCIEA0BaHNS, aHAIU3UPOBATH MMOJIYYCHHBIE PE3YIbTAThI U J€JIaTh BHIBOIBI,

YMEHHE y4YacTBOBaTh B Yy4eOHO-HCCIIENOBATEIHCKONH paboTe Mo OHMOJIOTHH, SKOJOTHU U
MEJUIMHE, TPOBOJAUMOI Ha 0a3e MIKOJIBHBIX HAy4YHBIX OOIIECTB, U MYyOJUYHO MPEACTABIATH
MIOJTy4YCHHBIE PE3YIbTAaThl HA YUEHUYECKUX KOH(EPECHIHSIX;

yMEHHE OIICHUBATh ATHUECKUE aCIIEKTHl COBPEMEHHBIX UCCIIEIOBAaHUN B 00J1aCTH OMOIOTUH
U MEAUIMHBI (KJIOHUPOBAHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHME, HAINpPABIEHHOE H3MEHEHHE
reHOMa M CO3/IaHhe TPAHCTEHHBIX OPTraHU3MOB);

yYMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOP OyayIiei nmpodeccuoHaIbHOU NeITeTbHOCTH B
o0nacTu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEIBCKOTO X03HCTBA, TUIIIEBOM
MIPOMBIIIIICHHOCTH, YTIyOJISITh TO3HABATENILHBIM HHTEPEC, HAIIPABJICHHBIN HA OCO3HAHHBIN BHIOOP
COOTBETCTBYIOIIEH MpodeccCuu U MPOAOIKEHNE OUOIOrMYECKOro 00pa3oBaHus B OpraHU3aIHsIX
cpenHero npoeCCUOHATBLHOTO U BHICIIET0 00pa30BaHUS.

[IpenmeTHBIC pe3yabTaThl OCBOCHHSI yueOHOTO peameTa «bruonorus» B 11 Kiacce NOTKHBI
OTpa)aTh:

c(hOpPMUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(hopMUPOBaHUHM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B IO3HAHWHM 3aKOHOB
MIPUPOJBI U PEHICHUH HKOJIOTMYECKUX MPOOJIeM YellOBEYECTBA, a TAKXKE B PEIICHUU BOMPOCOB
paIMoOHaIBFHOTO IPUPOIOTIONB30BAHUS, U B (DOPMUPOBAHUU IICHHOCTHOTO OTHOIIICHUS K PUPOJIE,
oOLIEeCTBY, YEJIOBEKY, O BKJIaJe POCCUHUCKUX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pa3BHUTHE
OHOJIOrHH;

yMEHHUE BJIaJeTh CUCTEMOW OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET ONpPENENICHUs U
MOHMMAaHHUE CYIIHOCTH OCHOBOIMOJArammux OWOJOrMYeCKUX TEPMHUHOB W MOHATHH (BHI,
IKocucTeMa, Ouocdepa), Ouonormdeckue Teopun (dBomOIMOHHAs Teopus Y. JlapBuHa,
cuHTeTHYecKast Teopusi sBomtonnn), yueHus (A. H. CesepiioBa — 0 MyTsAX M HamNpaBICHHUIX
sBomtonuu, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHYecKoro paBHOBecus Jx. Xapau
u B. BaiinGepra, 3apoasimeBoro cxoncrtsa K. M. bapa), npaBuna (munumyma FO. Jlubuxa,
9KOJIOTUYECKOU MUPaMUIBI SHEPTHH ), TUTIOTE3bI (TunoTtes3a «mupa PHK» V. I'unbepra);

YMEHUE BIAJE€Th OCHOBHBIMH METOJAMHM HAyYHOI'O IIO3HAHUS, MWCIOJIb3YEMbIMU B
OMOJIOTUYECKNX WCCIEAOBAHUAX JKUBBIX OOBEKTOB W OJKOCHUCTEM (OMHCAHHE, H3MEpEHHUE,
Ha0I0/IeHNE, SKCIIEPUMEHT), CIIOCOOAMU BBISIBJICHUSI U OLIEHKU aHTPONOIE€HHBIX M3MEHEHHH B
IIPUPOJIE;

YMEHHUE BBIJCIATh CYIIECTBEHHbIE MPHU3HAKU: BUJIOB, OMOTEOIEHO30B, YKOCUCTEM U
Oouocdepsl, CTAOMIM3UPYIONMIETO, IBWKYIIETO ¥ Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJTOMIATPUIECKOTO M CUMIATPUUIECKOTO BU000pa30BaHUs, BIUSHUS JIBIKYIIUX CHII IBOJTIOIUU
Ha TeHO(OH]| TMOMYJISAINN, MPUCTIOCOOIIEHHOCTH OPTaHU3MOB K Cpelle OOUTAaHHMSI, YepeIOBaHUs
HaIpaBJICHUH BOJIIOLIMN, KPYTOBOPOTA BEIIECTB U MMOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHABIIUBATh B3aUMOCBSI3U MEKIY MPOLECCAMU 3BOJIIOIUH, ABUKYILIMMU CUITAMHU
AQHTPOIOreHe3a, KOMIIOHEHTaMU pa3JIMYHbIX JKOCHCTEM U MPHUCHOCOOJEHUSIMU K HUM
OpraHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTENIBHBIC TPU3HAKH JKUBBIX CHCTEM, MPUCIIOCOOICHHOCTh BHIOB
K cpene obuTaHus, aOMOTHYECKMX M OMOTHMYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBs3ei
OpPraHU3MOB B COOOIIECTBAaX, aHTPOTIOTCHHBIX U3MEHEHHUN B DKOCHCTEMAaX CBOE MECTHOCTH;

YMEHHE UCIOJIb30BATh COOTBETCTBYIONINE APTYMEHTHI, OMOIIOTHYCCKYI0 TEPMUHOJIOTHIO H
CUMBOJIMKY Uil JI0KAa3aTelIbCTBA POACTBA OPraHU3MOB pa3HbIX CHCTEMAaTHYECKUX TIPyIIL,
B3aMMOCBSI3U OPTaHU3MOB M CpeIbl OOWTaHUs, €AMHCTBA UYEIOBEYECKUX pac, HEOOXOIUMOCTH
COXpaHEHUS MHOTO00pa3usi BHJIOB M HKOCHUCTEM KaK YCIIOBUS COCYIIECTBOBAHMS MPHUPOILI U
YeJI0BEYECTBA;



yMEHHE peliaTh OMOIOTUYECKUE 3a/1a4H, BBIABIATH MPUIHMHHO-CIIEICTBEHHBIE CBSA3H MEXTY
HCCIeyeMbIMA OMOJIOTMYECKUMU TPOIIECCAMU W SIBICHUSIMH, JENIaTh BBHIBOJBI U MPOTHO3BI HA
OCHOBaHUU MOJIYYEHHBIX PE3YJIbTATOB;

yMEHHE BBINOJIHATH JabOpaTopHble M MpaKkTHYecKue padoThl, cOOMI0AaTh MpaBuia Mpu
paboTe ¢ yuyeOHbIM 1 Ja00paTOPHBIM 000pYyI0OBaHUEM;

yMEHHE BBIJIBUTATh THUIIOTE3bI, TMPOBEPATh UX OSKCIEPUMEHTAIBHBIMU CPEACTBAMH,
(dbopMynupys 1ieJb UCCle0BaHUs, aHAIU3UPOBATH MOJIyYSHHbIE PE3yIbTaThl U JeJ1aTh BBIBOIBI,

YMEHHE y4YacCTBOBaTh B y4eOHO-HCCIIENOBATENbCKONH paboTe Mo OMOJIOTHH, KOJOTUU U
MEIUIIMHE, TTPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, M MyOJUYHO MPEACTABISATH
MIOJIy4YE€HHBIE PE3YNIbTaThl HA YUEHUYECKUX KOH(EPEHIIHSIX;

yMEHHE OIICHUBATh THUIOTE3bl M TEOPUU O TMPOUCXONKACHUU >KU3HHU, YEJIIOBEKa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX W CIOcO0ax MpeAOTBpAllleHUs INI0OabHBIX
W3MeHeHul B 6nocpepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BRIOOp OyaymIei mpodeCcCUOHATBHON ACSTCIIEHOCTH B
o0yacTu GMOJIOTHH, SKOJIOTHH, IPUPOIOTOIB30BAHUS, METUIIUHBI, OMOTEXHOIOTHH, ICUXOJIOTHH,
BETEPUHAPHUH, CEITLCKOTO XO3SUCTBA, MUIIEBON MPOMBIIIJICHHOCTH, YIITyOIsATh O3HABATEIbHBIN
WHTEpEC, HANIPaBJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH MTPO(ECCHu U MPOI0DKEHUE
Ouosorudyeckoro oOpa3oBaHHUS B OpraHU3alUSAX CPEeIHEro MpodecCHOHATBFHOTO U BBICHIETO
o0Opa3oBaHUsl.



