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MOSICHUTEJIbHASI 3AITUCKA

[Iporpamma mo yueOHOoMy mnpenmery "buonorms" (mamee - Omonorus) Ha YpOBHE CpeJHEr0 OOIIero
oOpa3oBanus paszpaboraHa Ha ocHoBe DemepampHOro 3akona ot 29.12.2012 Ne 273-®3 «O06 obOpa3oBaHWUU B
Poccuiickoit @enepannm», PI'OC COO, Konuenuun npenogaBanus yaeOHoro npenmera «bHonorus» u 0OCHOBHBIX
TIOJIOXKEHNH (enepaibHOl paboyeil mporpaMMbl BOCIIHTaHUS.

VYueOnsiii npeamer «buonorus» yrayonénnoro ypoBHsi m3ydenmst (10—11 kmaccel) sBIsIeTCS OfHUM W3
KOMITOHEHTOB TIpeMeTHOH obnactu «EcrecTBeHHO-HayuHble Tpenmersl». CoriacHo nonoxenusim @I'OC COO
npouibHbIE YdeOHBIE TIPEIMETHI, U3ydaeMble Ha YriyOJEHHOM YpPOBHE, SIBISIOTCS criocoOoM auddepeHnuanum
0o0y4eHUs Ha YpOBHE CpeTHEro o01iero 00pa3oBaHus 1 MPU3BAHbI 00ECTIEYNTh IPEEMCTBEHHOCTh MEXITy OCHOBHBIM
00IIMM, CpPEeIHUM OOLIMM, CPEIHHM NPOQPEeCcCHOHAIBHBIM M BBICHINM 00pa3oBaHHEM. B To ke BpeMmsi KaIbli W3
9THX Y4YeOHBIX TIPEIMETOB JOJDKEH OBITh OpHUEHTHPOBAH HAa NPUOPUTETHOE pEUIeHHEe 00pa30BaTeNbHBIX,
BOCIIUTATEIBHBIX M DPa3BUBAIONIMX 33/a4, CBS3aHHBIX C NpodopueHTanueld o0ydarommxcs U CTUMYJIHPOBAHUEM
WHTEpeca K KOHKPETHOH 00JacTH Hay4YHOTO 3HaHHS, CBSI3aHHOIO C OWOJOTWEH, MEIWIMHOM, OJKOJIOTrHei,
TICUXOJIOTHEH, CIOPTOM WJTH BOSHHBIM JIEJIOM.

IIporpamma mo yueOHOMY mpeamery "Buomnorums" nma€r mpeicTaBicHHE O IEIM W 3ajadax H3YYCHHUS
yueOHoro mpeamera «buonorust» Ha yrimyOnéHHOM ypOBHe, oOmpenenser o0s3arelbHOe (MHBAapUAHTHOE)
NPE/IMETHOE COZIep)KaHUe, €ro CTPYKTYPUPOBaHME IO pasjeiaaM M TeMaM, paclpelelieHHe [0 Kiaccam,
PEKOMEHAYET TIOCIE/I0BAaTENbHOCTh  HM3y4eHHs Y4eOHOro MaTepuana ¢ y4€TOM  MEXKIPEIMETHBIX U
BHYTPHITPEMETHBIX CBsI3el, JIOTMKH Y4eOHOr0 MpoIiecca, BO3pacTHBIX 0COOCHHOCTEH oOyuatomuxcs. B nporpamme
1o OMOJIOTMM PEaNM30BaH NMPUHIUI MPEEMCTBEHHOCTH C HM3Y4eHHWEM OHWOJIOTHH Ha YPOBHE OCHOBHOTO OOIIero
oOpazoBanusi, Onaronmapsi 4yeMy MpOCMaTpPHBAETCs HAMPABICHHOCTh HA IOCIENYIOLIEe Pa3BUTHE OHOJIIOrHYECKUX
3HaHWH, OpPHEHTUPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOIO MHPOBO33PEHUS, DKOJIOTHYECKOTO
MBIIIICHHS, NPEICTaBICHUI O 3JI0pOBOM 00pase »HM3HM, Ha BOCHHTaHHWE OEPEKHOr0 OTHOLICHUS K OKPYKaroIei
NPUPOIHOI cpene. B mporpammMe 1o OMONOruM Takke MOKa3aHbl BO3MOXKHOCTH yueOHoro npeamMera «buonorus» B
peammzanuu  TpeboBanuit ®I'OC COO K miIaHUPYEeMBIM JIMYHOCTHBIM, METalpPEJMETHBIM W IPEAMETHBIM
pesynbraraM oOydeHHs W B (OPMHPOBAHMM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEILHOH AEATENHbHOCTH
0o0ydJarommxcst MO OCBOGHUIO COICPXKAHUA OHMONIOrMYECKOro oO0pa3oBaHHMs Ha YpPOBHE CpeIHEro ooImero
00pa3oBaHwUsl.

VYuebuplii npenmer «buonorus» Ha ypoBHE cpelHero oOlero oO0pa3oBaHUS 3aBeplLIaeT OHOIOTHYECKOe
o0pa3oBaHye B LIKOJE U OPUEHTHPOBAH Ha PACIIMPEHHE U YIIIyOJeHue 3HaHUH oO0ydaroluxcsl O XKHBOI MpHpoze,
OCHOBaX MOJIEKYJSIPHOW U KJIETOUYHOM OWOJIOrHM, SMOPHUONOTMM M OMOJOTMU Pa3BUTHA, I'€HETHKH, CEJICKLUH,
OMOTEXHOJIOTHH, YBOJIIOIMOHHOIO YUEHUS U 9KOJIOTHH.

U3zydenne yueGHOro mpeamera «buonmorus» Ha yriayOJeHHOM ypOBHE OPHEHTHPOBAHO Ha IOATOTOBKY
0o0ydaronuxcst K MocieIyIomeMy MOTy4eHHIO OHMOIOrHYecKoro o0pa3oBaHMs B By3aX M OpPTaHU3ALUSAX CPEIHETO
npodecCHoHaBHOIO 00pa3oBaHusa. OCHOBY €ro COIEp)KaHHS COCTAaBIsIeT CHCTeMa OHOJOTMYECKHX 3HAHHMI,
MOJTyYEHHBIX TPH M3Y4EHHH OOYYarOIIMMHUCS COOTBETCTBYIOIIMX CHCTEMAaTHYECKHX pa3iesioB OMONOrMU Ha YpOBHE
OCHOBHOro o0miero obpasoBanus, B 10-11 kmaccax 5TW 3HaHMS TONYYalOT pa3BUTHE. Tak, pacUIMPEeHbl U
yriyOJIeHbl OMOJOTMYEeCKUe 3HAHUA O PACTEHMSX, KMBOTHBIX, Tpubax, OaKkTepusx, OpraHu3Me 4YeloBeKa, OOIIMX
3aKOHOMEPHOCTSIX JKHM3HHU, JONOJHUTEIBHO BKJIFOYEHBI OMOJOTMYECKHE CBEICHUS MPHKIAJHOTO M IOMCKOBOTO
XapakTepa, KOTOPbIE MO)KHO HCIOJIb30BATh KAK OPHEHTHPHI AJISI MOCIEIYIOIIero Beibopa mpodeccun. BosmorkHa
TaKKe MHTErpanusi OMOIOrMIecKUX 3HAHMI C COOTBETCTBYIOIIMMH 3HAHHMAMH, TOMyIEHHBIMHA OOYJArOIMMUCS IPU
M3y4eHUH (DU3UKH, XUMHH, Teorpaduu 1 MaTEMATHKU.

CrtpykTypa mporpamMmbl 1o ydeOHOMY mpenmery "buomorms" oTpakaeT CHCTEMHO-YPOBHEBBIM U
SBOMIOLMOHHBIA TMOAXOABI K n3ydeHHro Owmomormu. COIacHO WM, HM3Yy4aroTCsi CBOWCTBA M 3aKOHOMEPHOCTH,
XapakTepHbIE U JKUBBIX CHCTEM DAa3HOTO YPOBHS OpraHM3alMH, SBONIOLMM OPraHWYECKOrOo MHpa Ha 3eMile,
COXpaHEeHHs OMOJOrMYecKOro pa3zHooOpas3ms turaHeThl. Tak, B 10 Kiacce M3ydarOTCS OCHOBBI MOJEKYISAPHOH U
KJIETOYHOW OHONMOTMH, 3MOpPHONOrMM ¥ OHONOTHH pa3BUTHS, TEHETHKH W CENICKIMH, OWOTEXHOJNOTHH |
CHHTETHYECKONH OHMONIOTHH, AaKTyaIM3UPYIOTCSl 3HAHWSA OOyJarommxcsa IO OOTaHMKE, 300JI0THH, AaHATOMMH,
¢uznonornu yenoBeka. B 11 ximacce M3y4daroTcs YBONMIOIMOHHOE YU€HIE, OCHOBHI KOJIIOTHH B YUeHHE 0 Orocdepe.

VYue6nsrit mpeamer «bronorus» mpu3BaH 00€CIIEYUTH OCBOSHHE O0YYAOIIUMICS OHOIOTHISCKIX TEOPHi 1
3aKOHOB, /€W, MPUHIMIIOB M NPaBWJ, JEXKAIIMX B OCHOBE COBPEMEHHOHM €CTECTBEHHO-HAyYHOW KapTHHBI MHpA,
3HAaHUH O CTPOEHHWH, MHOTOOOPa3HN M OCOOEHHOCTSX KIIETKH, OpraHM3Ma, MOMYIISINH, OHOIIEHO3a, SKOCHCTEMBI, O
BBIJIAIONINXCS HAYYHBIX JOCTHXKEHHSX, COBPEMEHHBIX HCCIENOBAHMSIX B OHMOJOTHMH, TPHKIAIHBIX aCIeKTax
Ovonorndeckux 3HaHWW. Jl7sl pasBUTHS M TIOIIEpXKAaHUS HHTepeca oOydarommxcs K OWONOTHMH Hapsay Co
3HAYNUTEIbHBIM O0BEMOM TEOPETHYECKOr0 MaTephalia B COAEPX AaHWH MPOrpaMMBbl MO OMOJIOTHH TIPETyCMOTPEHO



3HAKOMCTBO C HCTOpPHEH CTAaHOBJICHWS M Pa3BUTHS TOW WJIM MHOW 00JacTH OMOIIOTHHM, BKJIAJOM OTEUECTBEHHBIX U
3apyOeKHBIX YUEHBIX B PEHICHHE BAKHEHIINX OMOIOTHUECKUX M AKOJIOTHYECKUX POOIIEM.

Hens m3ydenust yueOHoro npeamera «buomorus» Ha yriayOoiaEHHOM ypOBHE — OBIIaJICHHE OOYYAIOIIMMHMCS
3HAaHUAMH O CTPYKTYPHO-(YHKIIOHAJIBHONW OpraHW3aIMH JKUBBIX CHCTEM Pa3HOrO paHra W NMpHoOpeTeHHe yMEeHWH
WCIIONIb30BaTh OTH 3HaHWA B (OPMUPOBAHMM MHTEpeca K ONpeneN€HHOW obiacth  mpodecCHOHATBHOM
JeATENLHOCTH, CBS3aHHOW ¢ OMOJOTHeH, WM K BHIOOPY Y4eOHOTo 3aBe/eHUs! VIS MPOJOJIKEHUSI OMOIOTHYECKOTro
00pa3oBaHusL.

Joctwkenne nenu u3ydeHust ydeOHoro npeaMera «buonorns» Ha yriryOnéHHOM ypoBHE OOecIeuMBAETCS
pelIeHHEM CIIeTYIONINX 3a1au:

OCBOEHHME OOYYAIOIIMMUCS CHCTEMBI OHOJOTMYECKMX 3HAaHHH: 00 OCHOBHBIX OHOJNIOTHYECKHUX TEOPHSX,
KOHLIETIIUSIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W IPaBHIIAX, COCTABJSIOUIMX COBPEMEHHYIO €CTECTBEHHO-
Hay4HYIO KapTUHY MHpPa; O CTPOSHUH, MHOI000pa3uH U OCOOEHHOCTSIX OMOJIOTMYECKUX CUCTEM (KJIETKa, OPTaHHU3M,
TONyYJISANUsl, BUA, OWOreoneHo3, Ouocdepa); O BHIJAIONIMXCS OTKPBITUSX M COBPEMEHHBIX HCCIIEIOBAHUIX B
OHoNOruy,

O3HAKOMJIEHHE O0Y4YalOMIMXCSl C METOAaMH IO3HaHHS YXHBOH MPUPOJBI: HCCIEOBATENbCKUMHA METOJAMHU
OMONIOrMYecKUX HayK (MOJIEKYJSIPHOW M KJIETOYHOW OMOJIOTHH, SMOPHOJIIOTMH U OMOJIOTMH Pa3BHUTHSI, TCHETUKU U
CeNeKIMU, OMOTEXHOJIOTHU ¥ CHHTETHYECKOW OMOJIOTMH, MaJICOHTONIONHH, KOJIOTHHN); METOIAMH CaMOCTOATEILHOTO
TIPOBECHUS OMONOTMUECKUX MCCIE0BaHMI B Ja0OpaTopuH U B TpHpoae (HaOmoaeHre, U3MepeHue, SKCIIEPUMEHT,
MOJISITUPOBAHUE);

OBJIaJIecHUEe OOY4YaIOIIMMKCS YMEHUSIMU: CaMOCTOSITEIbHO HaxXOIUTh, aHAIM3MPOBaTh M HCIIONB30BATh
OMONOrNuecKy0 MH(GOPMAIUIO; TOJIh30BAThCS OHONOrMYECKOW TEPMUHOJIOTHEH M CHMBOJIHMKOI; yCTaHABJIMBAThH
CBsI3b MEXY Pa3BUTUEM 6I/IOJ'[0FI/II/I " COIMAJIbHO-3KOHOMHWYCCKHMU U 3KOJIOrHYCCKUMHU HpO6HCMaMI/I YCJIOBCYCCTBA,
OLIEHHMBATh TMOCIIEACTBUSI CBOCH JIEATEIBHOCTH 10 OTHOIICHUIO K OKPYXKAIOIIeH MPUPOIHON cpele, COOCTBEHHOMY
3JI0POBBIO U 370POBBIO0 OKPYKAIOIIMX JIFOJIeH; 0OOCHOBBIBATh M COOJIOIATh Mepbl NPOQUIAKTHKY HH(EKIIMOHHBIX
3a0oseBaHui, MpaBuiia TIOBEJCHHS B MPHUPOJIe M o0ecriedeHns1 0e30MacHOCTH COOCTBEHHOM JKU3HEAEATEIbHOCTH B
YpE3BBIYAWHBIX CUTYALUsIX NPHUPOAHOIO M TEXHOI'CHHOIO XapaKTepa; XapaKTepH30BaTb COBPEMEHHbIC HaydHbIC
OTKpBITHS B 00JIaCTH OUOJIOTUH;

pas3BuUTHE y OOYYaroLIMXCSl MHTEIIEKTYaJbHBIX W TBOPYECKHX CIHOCOOHOCTEH B Ipolecce 3HAaKOMCTBA C
BBIJAIOIMMHUCS OTKPBITUSIMU M COBPEMEHHBIMH HCCICIOBAaHWSAMHU B OHMOJNOIMH, PElIaeMBIMH €10 IpobieMamu,
METOROJIOTHEH OMOJOTMYECKOr0 HCCISJOBaHUs, IPOBENCHUS OSKCIEPUMEHTAIbHBIX HCCICAOBAHUH, peIeHHs
OMOJIOrMYECKHX 3aa4, MOJEIUPOBaHUS OHOTOTHYECKUX 00BEKTOB U IIPOLIECCOB;

BOCIIUTAHHE Yy OOYYaIOIMXCs LEHHOCTHOI'O OTHOLIGHWS K JKMBOW IPHPOAE B IEIOM M K OTACIBHBIM €€
00BEeKTaM | ABJICHUSIM; (POPMUPOBAHUE IKOIOTMIECKOM, TEHETHIECKOH IPaMOTHOCTH, OOLIeH Ky/IbTYphI IIOBEACHHS
B MPUPOJIC; UHTETPAIN €CTECTBCHHO-HAYUHBIX 3HAaHUH;

npuoOpeTeHre O0O0yYaIOIMMHUCA KOMIIETEHTHOCTH B PALIOHAJIBHOM IIPHUPOIONONIB30BaHUN (COOMIOICHHE
NpaBWI IOBEAEHHS B MPHUPONE, OXPaHBI BUIOB, IKOCHUCTEM, OHOC(EpHI), COXPAaHEHHH COOCTBEHHOT'O 3I0POBbS H
3JI0POBbSI OKPYXKAIOIIUX JrOJIed (COOMIofeHuss Mep NpopUIaKTHKK 3aboiieBaHuii, oOecriedeHre Oe30MacHOoCTH
KHU3HEACATENbHOCTH B UYPE3BbIUANHBIX CHUTyalMsIX MPUPOJHOTO M TEXHOTGHHOTO XapakTepa) Ha OCHOBE
UCTIONB30BAHMS OMOJIOTMYECKUX 3HAHUHM U YMEHHUH B TIOBCEAHEBHOM XKH3HU;

CO3JaHHE YCIOBHHA JJsI OCO3HAHHOTO BHIOOpPa 0O0ydYalOMMMECA HHAWBUAYaJIbHOW 00pa3oBaTEIbHON
TPaeKTOPUH, CHOCOOCTBYIOIEH MOCIEAYIoNeMy HpO(pEeCCHOHAIbHOMY CaMOOIPENENICHHI0, B COOTBETCTBHH C
MHIMBUIYaJIbHBIMH HHTEPECAMHU U TIOTPEOHOCTSIMH PETHOHA.

OOmiee YMCIIO YacoB, OTBEACHHBIX HAa W3y4eHHE OWMOJOTMH Ha YriyOJIeHHOM YpOBHE CPETHEro OOIIero
obpaszoBanus, cocraBmser 204 gaca: B 10 kmacce — 102 gaca (3 waca B Henemio), B 11 xmacce — 102 gaca (3 gaca B
HEIEITIO).

Ot0op oOpraHM3aIMOHHBEIX (HOPM, METONOB HM CPEICTB OOYYCHHS OWONOTHH OCYIIECTBISIETCS C YYETOM
cnenu(uKy ero coaep)KaHus M HAMIPABIEHHOCTH Ha MPOJOIKEHNE OMOIOrHYecKoro o0pa3oBaHMs B OPTaHU3ALMIX
CpeIqHero MpoQecCHOHATBHOTO U BBICIIET0 00pa30BaHHUS.

OO0s3aTenbHBIM YCIIOBHEM IIpH OOyYeHWH OWONOTMH Ha YriyOIEHHOM YpPOBHE SIBISCTCSA IPOBEACHUE
MabopaTOPHBIX M MpakTHIeckux pador. Takke ydactue 0OydaromUXCs B BBITOTHEHWH IMPOSKTHBIX M Yy4eOHO-
HCCIIEI0BATEIbCKMX PAa0OT, TEMAaTHKa KOTOPBIX OMPENENsSeTCs] yIUTeIeM Ha OCHOBE HMMEIOLIMXCA MaTepHAIbHO-
TEXHMYECKHUX PECYPCOB U MECTHBIX ITPUPOJHBIX YCIOBHUHL.



COJAEPXAHUE OBYYEHUA
10 KJIACC

ConepxaHue IPOrpaMMBl, BBIIEIEHHOE KYPCU8OM, HE BXOAUT B IPOBEPKY TOCYNApCTBEHHON HMTOrOBOI
atrectanuu ([1A).

Tema 1. buonorus kak Hayka

CoBpeMeHHasi Omojorusi — KOMIUIEKCHass Hayka. KpaTkast ncropust passutusi Ouonorun. buonornueckue
HayKd W M3ydaeMble UMHU NpoOsieMbl. DyHAaaMeHTalbHbIE, PHUKIIaIHbIe M MONCKOBBIE HaydHbIE WCCIIEJOBAHHS B
Ouororuu.

3HavyeHne Ouonoruu B ()OPMUPOBAHHK COBPEMEHHOH €CTECTBEHHO-HAay4YHOW KapTHHBI Mupa. IIpodeccun,
CBSI3aHHBIE C Ouosoruei. 3HayeHHe OHOJIOTMH B TPAKTUUECKOH JESTENHHOCTH YeNIOBEKa: MEIHUIMHE, CEIbCKOM
XO3SHCTBE, MPOMBIIIJIEHHOCTH, OXpPaHe IPUPOIBI.

JeMoHcTpanuu

[optpetsr: Apucrorens, Teodpacr, K. Jlunueit, XK. b. Jlamapk, Y. dapsun, V. I'apsel, I'. Mengens, B. 1.
Bepuanckwit, U. I1. [Tasnos, 1. . Meunukos, H. Y. Basunos, H. B. Tumodeer-Pecorckuit, k. Yorcon, ®. Kpuk,
. K. benses.

Tabnuup! u cxembl: «CBsI3b OHOJIOTUY C APYTUMH HayKamm», «Cructema OMOJIOTHYeCKUX HAaYK».

Tema 2. JKuBble cucTeMbl M MX H3yYeHHUE

JKuBple cucTeMBI Kak npeaMeT HU3ydCHUS 6I/IOJ'IOFI/II/I. CBOMCTBa KUBBIX CHCTEM: CAUHCTBO XHMHWYCCKOI'O
cOCTaBa, JUCKPETHOCTb U  LEJIOCTHOCTh, CIIO)KHOCTh M YIOPSAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTD,
CcaMOOpTaHU3alMsl, CAMOBOCIIPOU3BEACHUE, Pa3pakUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

VYpOBHM OpraHu3allMd JKUBBIX CHCTEM: MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAaHEBBbIM, OpraHU3MEHHBIH,
HOMYJISIIIIOHHO-BU/IOBOM, IKOCHCTEMHBIH (OHoreoneHornueckuii), Onocdepusiid. [Ipomecchl, mpoucxonsiiue B
XKUBBIX cucTeMax. OCHOBHbIE PU3HAKH JKUBOro. JKn3Hb Kak opma cyiiecTBoBaHusl Marepul. Hayku, nzyuaromrue
JKHBbIE CUCTEMBI Ha PAa3HBIX YPOBHSIX OpraHU3allUy.

Uzydyenne xuBbIX cucreM. Meroapl Ouonorudeckoi Hayku. HaOmiopeHue, u3MepeHHE, SKCIEPUMEHT,
cucremaTusauus, Mmertaananus. [IonsTue o 3aBUCUMON U HE3aBUCUMOM niepeMeHHOoU. [linaHupoBanue skcrepuMeHTa.
INocranoBka u npoBepka rumore3. Hynesas runoresa. [lonsitue BbiOOpku U e€ nocroBepHOCTh. Pazbpoc B
Ouonorndyeckux AaHHbBIX. OIEHKA JOCTOBEPHOCTH IIOJTYYCHHBIX pe3yabTaToB. [IpMUMHBI HCKaKEHHS PE3yIbTaToB
sKcrepuMeHTa. [ToHsTHE CTaTHCTHUECKOr O TecTa.

JdemoncTpauuun

Tabmuupr 1 cxembl: «OCHOBHBIE TPHU3HAKU JKU3HWY», «buonornueckue cucrembl», «CBOMCTBA KUBOM
MaTepum», «YpPOBHHM OpraHH3aIMH >KUBOM MpUpoAbD», «CTpoeHHE >KUBOTHOM KIETKH», «TKaHH XKHUBOTHBIX»,
«CucTeMBl OpPraHOB YEIIOBEYECKOro opranusMmay, «buoreonenos», «buochepa», «Meronpl H3ydeHHs KHUBOM
TIPUPOIBI».

OGopynoBanue: 1abopaTopHOe 000pyIOBaHKE IS IPOBENCHHUS HAOMIOSHHH, H3MEPEHHH, SKCIIEPUMEHTOB.

IIpakTuyeckast padora «lcronbp3oBaHne pa3InYHBIX METOJOB NP U3YIEHUH KHUBBIX CUCTEM.

Tema 3. BuoJiorusi KJ1eTKu

Kietka — cTpyKTypHO-(QYHKIIMOHANbHAS €IUHUIIA )XKUBOTO. McToprs OoTKpheITHA KieTku. Pabote P. ['yka, A.
Jlesenryka. Knerounas teopms (T. IlBamm, M. Illneiinen, P. Bupxor). OCHOBHBIC MONOKEHHUS COBPEMEHHOM
KJIETOYHOM TEOpUH.

Meroap! MOJNEKYISIPHOH W KIETOYHON OMONOTMM: MHKPOCKOMHMS, Xpomarorpadus, snekrpodopes, MeTon
MEYEHBIX aTOMOB, IHu(hepeHnraIbHoe HeHTPU(YTHpOBaHHe, KyIbTHBUPOBAHUE KIETOK. M3yueHue puKcuposanHoix
Kaemok. DNEKTpOHHas MHKpockonus. Kowngoxanvnas mukpockonus. Bumanvnoe (npudsicusnennoe) usyuenue
KIemOK.

JdemoncTpauun

IToptpersr: P. I'yk, A. JleBenryk, T. IlIBann, M. Hlnelinen, P. Bupxos, K. M. bap.

Tabmumps! n cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBIH MUKPOCKOM», «lcTopust pa3sBUTHS METONOB
MHUKPOCKOITHI.

OOopynoBaHue: CBETOBOH MHKPOCKOI, MHUKPOIpENapaThl pPacTUTENBHBIX, KMBOTHBIX M OaKTepHAIbHBIX
KJIETOK.

IpakTuyeckast padora «V3ydeHne MeTOmOB KIETOYHOH Owmomormm (xpomartorpadusi, smexrpodopes,
mdpepennmansHoe neaTpudyruposanue, [TLP)».

Tema 4. XumMuyeckasi Opranu3amnus KieTKH



XUMHWYECKHH COCTaB KIIETKH. Makpo-, MHKpPO- M YIbTpaMHUKpodsIeMeHTHl. Boma u e€ pomp Kak
pacTBOpHTENSI, peareHTa, y4acTHe B CTPYKTYPHUPOBAaHHM KIETKH, TEIUIOPErYJsiuH. MuHepalbHbIE BeIlecTBa
KJIETKH, NX Ononoruygeckas posib. Pojb KaTHOHOB M aHHOHOB B KIJIETKE.

Oprannyeckre BemecTBa KJIETKH. bromormueckne monuMepsl. benkn. AMHHOKHCIIOTHBIM COCTaB OEJKOB.
CrpykTypsl OenkoBoil Monekynbl. [lepBuduHast cTpykTypa Oenka, MenTHIHAs CBs3b. BTopu4Has, TpeTudHas,
YeTBepPTUYHAsT CTPYKTYphL. JleHaTyparus. CpoiictBa OenkoB. Kiaccudukamms OenkoB. buomornueckue (GyHKITHH
0e1KoB. [Ipuonsi.

VYraeBonsl. MoHOCaXapupl, AUCAXapHIbl, OJMTOcaXapuabl M monucaxapuipl. OOIIMi IIaH CTPOSHUS U
(PU3MKO-XMMHUYECKHE CBOMCTBA YIIIeBOI0B. bronornyeckue GyHKINN yrieBOIOB.

Jlumuper.  TwapodunsHO-TMApOodOOHBIEe  cBolicTBa.  Kiaccudukamus — umuaoB.  TpUTITHICPHIBI,
¢dochonmunuapl, BockH, crepounsl. bronorndeckue Gpynkunm aununoB. OOmme cBoiicTBa OMOIOrHYECKHX MeMOpaH
— TEKy4eCTb, CIIOCOOHOCTh K CaM03aMBIKaHHIO, TIOJTyIPOHUIIAEMOCTb.

Hyxneunosele kucnotel. JJHK u PHK. Ctpoenune HyknenHoBbix kucnor. Hykneoruasl. IlpuHuumn
komiuieMeHTapHoctd. [lpaBwio UYapradda. Crpykrypa JIHK — nBoitHas coupanb. MeCTOHaXOXKIACHUE |
ouonornueckue Gynkiun JJHK. Bugst PHK. ®@yaxkinmu PHK B kietke.

Crpoenue Monekyinsl AT®. Makpospruueckue cBsizu B Moyiekyine AT®. buonoruueckue ¢pyukiun ATO.
BoccranoBieHHbIE TepeHOCUMKH, UX (GYHKIMUM B Kietke. /J[pyeue Hykneosuompugocpamor (HTD).
Cexsenupoanue JIHK. Memoowi eenomuku, mpanckpunmomuxu, npomeomuxu.

CTpyKkTypHass OUOJIOTHs: OMOXMMHYECKHE M OMO(DU3MYCCKHE MCCICIOBAHUS COCTaBa U MPOCTPAHCTBEHHOM
CTPYKTYpbI Ouomonexyn. Modeauposanue cmpykmypuvl u GYyHKYui OUOMONEKYL U UX KOMNAeKcos. KomnviomepHoii
OU3aUH U OpeaHudeckull cunmes OUOMONEKYI U UX HENPUPOOHBIX AHANIO208.

JdemoncTpauuun

Ioptpetsr: JI. Ilomunr, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, ©. Canrep, C. [Ipy3unep.

Huarpammbl:  «PacripeneneHne XUMHYECKMX OJIEMEHTOB B HEXHBOM mpupone», «Pacnpenenenue
XMUMHYECKHX DJIEMEHTOB B JKUBOH MPUPOIE».

Tabmuuel u cxemsl: «llepuomnyeckas TaOmMLa XMMHYECKHX JIEMEHTOB», «CTpoeHHe MOJIEKYJbl BOIBD»,
«BemectBa B cocraBe opranm3MoB», «CTpoeHHe MOJEKynbl Oenkay, «CTpyKTypsl OETKOBOH MOJEKYIBD»,
«CtpoeHue MoJeKkyn yriaeBomoB», «CTpoeHne Mojekyn aunuaoBy», «HykiaenHoBble KHCHOTBDY, «CTpoeHHe
MoneKyasl ATD».

OOopynoBaHue: XUMUUECKas TIOCY/Ia U 000y I0BaHHE.

JlaGoparopHasi padora «OOHapyx)eHHe OEIKOB C MOMOIIBIO0 KAYECTBEHHBIX PEAKIHI».

JlaGopaTtopHasi palora «lccnenoBaHue HYKJIEHHOBBIX KHCIIOT, BBIJCICHHBIX U3 KJIETOK pPa3JIMUHBIX
OpPTraHU3MOB.

Tema 5. CTpoenue u pyHKIHUM KJIETKH

Tumsl KJIETOK: dSyKapHoOTH4YecKas M Ipokapuorndeckas. CTpyKTypHO-(QYHKLIHOHAIbHBIE 00Opa30BaHUS
KIIETKH.

CrpoeHne mpokapuotTuueckoil knetku. KierouHas crenka Oakrepuii m apxeil. OCOOEHHOCTH CTpOCHHS
rerepotpodHOli ¥ aBTOTPOGHOM MPOKAPHOTUIECKUX KIETOK. MeCTo M POJib IMPOKAPUOT B OHOLIEHO3aX.

Crpoenne u (YHKIIMOHHPOBAHUE SYKAPHUOTHUECKOW KieTku. [lmazmaTtmdeckas MemOpaHa (TUia3maiiemMma).
CrpykTypa miaa3MaTHYecKOW MeMOpaHbl. TpaHCIOPT BEIIECTB 4Yepe3 IUIA3MaTHYecKyld MeMOpaHy: NacCHBHBIA
(muddy3us, obneryéunas muddy3ust), aKTHUBHBIA (MEPBUYHBIA W BTOPUYHBIA aKTUBHBI TPAHCIOPT).
[NomynponuiaemMocts MeMOpaHbl. Pabora HaTpuii-KanueBOro Hacoca. OHIONWTO3: MHHOIUTO3, (HarolmTos.
Ox3omuro3. Knerounas crenka. CTpykTypa U GyHKIIUH KICTOYHOW CTEHKH PacTEHH, TPHOOB.

Hurorumasma. Ilurozoms. Lurockener. J[Bmkenue muromiasMbel. OpraHounapl kieTkd. OmgHOMEMOpaHHBIE
OpraHouisl KIETKH: dHpomazMatideckas cets (OIIC), ammapat ['ombmku, TH30COMBI, UX CTPOSHHE M (YHKIIHU.
B3anmocBs3p  OmHOMEMOpaHHBIX OpraHonmoB KieTkd. CTpoeHWe TpaHyIsIpHOTO peTukynyma. Mexanusm
Hanpaenenusi 6eakos ¢ OIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOUYHBIX MeMOpaH. [ mamkuii
(arpanyssIpHBINH) SHAOIIIA3MATHYECKHi peTHKYTyM. CekperopHas ¢yHKuus ammapara [ombmkn. Moouguxayus
benxog 6 annapame I onvodrcu. Copmuposka benxos 6 annapame I onvoocu. TpaHCTIOPT BEIIeCTB B KIeTKe. Bakyonn
pactuTenbHbIX KieTok. Kierounstii cok. Typrop.

[lomyaBTOHOMHBIE OpPraHOWABI KJIETKH: MHUTOXOHAPHH, IUIACTHABL. [IpoucxodicOenue MumoxoHopuu u
nracmuo. Cumbuozenez (K.C. Mepeackosckuil, JI. Mapeynuc). Ctpoenne u (QyHKIUH MHUTOXOHAPHA W TUIACTHI.
[lepBuuHbBIe, BTOPUYHBIE U CIOXKHBIE IUTACTHIBI (DOTOCHHTE3UPYIOMNX 3YKapHOT. XJIOPOIUIACTHI, XPOMOILIACTEI,
JIEHKOIUIACTBI BBICIIMX PACTEHUIA.



HemembOpannble opranounss! kietkd Ctpoerne 1 GpyHKIMH HeMeMOpaHHbBIX OPraHOWAOB KJIETKU. PHOOCOMBL.
Ipomesicymounvie  guramenmoi. MukpodunaMeHTsl. Axkmunogvle Muxkpoguramenmol. MBpIIIEUHBIE KIETKH.
Axmunosvle KOMROHEHMbl HembluieyHbIX Kiemox. Mukporpydoukn. Kierounsni meHTp. CTpocHHE U JBIDKCHUC
KTYTHKOB M pecHHYeK. MuKporpyOouku nwurtomnasmel. LleHtpuons.  Beaku, accoyuuposanmvie ¢
MUKpogunamenmamu u Mmuxpompyoouxamu. Momopnwie deaxu.

SAnpo. Obomnouka sapa, XpOMaTHH, KapHoIUIa3Ma, SIIPBIIIKH, UX CTpOeHHE W (QYHKUWH. SInepHbId OeTKOBBINH
MaTpuKc. [IpocTpaHCTBEHHOE PACHONOKEHNE XPOMOCOM B MHTEp(ha3HOM siape. DyXpomamuH U 2emepoxXpomMamuH.
Benku xpoMaTHHa — TUCTOHBL. JJunamuka si0epHoti 060104Ky 8 mumose. Aoepnvlii mpancnopm.

Knerounsie BrmoveHus. CpaBHHTENbHAs XapaKTEPUCTHKA KIIETOK 3YKapHOT (PacTUTENbHOW, >KUBOTHOH,
TpUOHO}).

JdeMoHcTpanuu

Ioptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabnuupt u cxembl: «CTpoeHHE SYKapHOTHUECKOM KIETKn», «CTpoeHHe KHMBOTHOW KieTKn», «CTpoeHue
pacTuTensHO# KieTkny, «CTpoeHHe MUTOXOHIpUM», «SIapoy, « CTpoeHne MpoKapuoOTHYECKOH KISTKIY.

OOopynoBaHue:  CBETOBOM  MHKPOCKOI,  MHKPONpENaparbl  PacTUTEIbHBIX, JKUBOTHBIX  KIIETOK,
MUKpOITIpenaparhl 0akTepHaIbHBIX KIETOK.

JladopaTopHnasi pa6ora «/3ydeHre cTpoeHUs KJIETOK Pa3INYHBIX OPTraHU3MOBY.

IpakTuyeckast padora «l13ydeHre CBOICTB KIETOUHONH MEMOPaHbD».

JlaGoparopHasi padota «/ccienoBaHue IIa3Mou3a u IeIIa3Moii3a B PACTUTEIBHBIX KIETKaX).

IlpakTnyeckas padora «/3yueHne IBIKEHUS IMTOIIA3MBbl B PACTHTEIBHBIX KIIETKAX).

Tema 6. OOMeH BeliecTB M MpeBpallieHNe FJHEPIUN B KJIeTKe

AcCHUMUIISIIASA M JUCCUMUIIAIIMSA — JIBE CTOPOHBI MeTaboimu3Ma. Turbl 0OMEHa BEHISCTB: aBTOTPO(HBIN U
rerepoTpodHbIil. YdacTne KuCIopoja B OOMEHHBIX Ipoleccax. OJHEpreTHYeckoe oOecreueHne KIIETKH:
npeBpaiienne AT® B oOMeHHbIX mporueccax. MDepMeHTATUBHBIM XapakTep peakiuil KIETOYHOro MeTraboiau3Ma.
depMeHTBI, HMX CTPOCHHE, CBOMCTBA M MexaHu3Mm gaevicTBus. KodepmeHnTsl. Omimyus (EpMEHTOB OT
HEOpPTraHWYEeCKUX  KaTalu3aTopoB. benku-aktuBaTopsl M OCNKM-MHTHOMTOPHL.  3aBHCHMOCTH  CKOPOCTH
(hepMEHTATUBHBIX PEAKIUI OT pa3IMYHBIX (PAKTOPOB.

[lepBUuHBI CHHTE3 OpraHMYECKHX BEHIECTB B KieTKe. DOTOCHHTE3. AHOKCUceHMbll U OKCUSEHHUIL
@omocunmes 'y Oaxmepuii. Ceemocobupaiowue nueMeHmsvl U NUSMeHmsvl PeakyuonHo2o yewmpa. Pomb
XJIOpOILIACTOB B mporecce (ortocuHTe3a. CBeroBass u TeMHoBas (a3pl. @omoovixanue, Cz., Cs u CAM-munoi
¢omocunmesa. TlpomykrtuBHOCTh (hoTocUHTEe3a. BnusiHne pasiauyHbix (JaKTOpOB Ha CKOPOCTh (POTOCHHTE3A.
3HaveHne POTOCHHTE3A.

XeMocHHTE3. PaznoobOpasue OpraHN3MOB-XEMOCHHTETHKOB! HUTpUULIHpYIOIHE OakTepud,
xKeJe300aKTepHn, cepobaKTepru, BOIOPOAHbIE OaKTepuu. 3HaAYCHHE XEMOCHHTE3a.

AHaspoOHbIe opraHm3Mbl. Bumel OpoxeHus. IIpoaykTel OpoXKEHHS M HX HCIOJIb30BAaHUE YEIIOBEKOM.
AHa»poOHbIE MUKPOOPTaHU3MBI KaK 00BEKTHI OHOTEXHOJIOTHH U BO30YIUTENN OONIe3HEH.

AdpoOHBIE OpraHM3MBL. OJTambl 3Heprerudeckoro oomeHa. IlogroroBurenpHblil dTam. [numkomus —
OECKHCIIOPOIHOE PaCLIEIIEHHE TITIOKO3bL.

Buonormyeckoe OKHCIEHHE, WIN KIETOYHOE IbIXaHue. Poib MUTOXOHIpHH B Iporieccax OHOIOrHYecKoro
okucnenus. luxnuueckue peakipn. OkucnurenbHoe (GOCHOpUIUPOBAHUE. DHEpeus MeMOPaAHHO20 2paoueHma
npomonos. Cunmes AT®: paboma npomonnou ATD-cunmasel. [IpenmymmecTBa a3poOHOTO MyTH OOMEHa BEIIECTB
nepes aHadPOOHBIM. DPPEKTUBHOCTh SHEPTETUIECKOTO OOMEHA.

JdemoncTpauuun

Hoptpersr: Ix. [puctmm, K. A. Tumupszes, C. H. Bunorpanckuit, B. A. Durensrapar, [1. Murtgenr, I'. A.
3aBap3uH.

Tabmumer u  cxembl: «®DoTtocuHTE3», «DHepreTmdeckuii oOMmen», «bmocmHTes Oenka», «CrpoeHne
(bepmeHTa», «XeMOCHHTE3Y.

OGopyIoBaHMe: CBETOBOH MHKPOCKOI, OOOPYZOBaHHE IVl IIPUTOTOBJICHUS IIOCTOSIHHBIX M BPEMEHHBIX
MHKPOIIPENapaToB.

JlaGopaTopHas padora «/3y4ucHrEe KaTaIUTHYECKOW aKTUBHOCTH (epMEHTOB (Ha TpHMEpE aMmia3hbl WIH
KaTajasbl)».

JlagopaTtopHas padora «/3ydeHme (EepMEHTATHBHOI'O pacHIeIICHHs IePOKCHAA BOAOpOda B
PaCTUTENBHBIX M )KMUBOTHBIX KIIETKaX).

JlaGopaTopHas padoTa «CpaBHEHHE MTPOIECCOB (POTOCHHTE3A U XEMOCHHTE3aY.

JlaGopaTopHast padota «CpaBHEHHE IPOIIECCOB OPOXKEHNUS U JBIXaHHD).



Tema 7. HacsiencTeeHHast ”HGOpManus 1 peanu3anus eé B KIeTKe

Peakumm matpuuyHoro cuHTe3a. IIpHHIMIT KOMIUIEMEHTAPHOCTH B PpEAKIMSIX MATPUYHOIO CHHTE3a.
Peanuzanus HacnmencTBeHHON WH(OpMaruu. [ eHETHUYSCKHMI KOJ, €ro CBOWCTBA. TpaHCKPHIIMS — MaTPHYHBIN
cuare3 PHK. [IpuHIMIBI TpaHCKPUNIMH: KOMIDIEMEHTAPHOCTb, aHTHUIIAPAJUICNIFHOCTh, aCHMMETPUYHOCTE.
Cospesanue mampuunvix PHK 6 syxapuomuueckou knemxe. Hexooupyrowue PHK.

Tpaucmsiuust u e€ sranbl. Yuactie TpancnoptHbix PHK B GnocunTese Oenka. YcinoBus 6nocunre3a Oernka.
Konmuposanne amuHOKUCIOT. Poib prbocom B OnocuHTE3e Oernka.

Cospemennvie npedcmaenenus o cmpoenuu 2enos. OpraHuzalysi T€HOMa y MPOKAPHOT U DYKapHOT.
Perynsmus akTHBHOCTH Te€HOB y TipokapuoT. [ umore3a omepona (P. XKako0, XK. Mano). Mozrexyasaprole mexanuzmol
aKchnpeccuu 2enos y sykapuom. Ponv xpomamuna 6 pezynsayuu pabomel 2enos. Perynsuns 0OMeHHBIX POIECCOB B
kierke. Knerounslit romeocras.

Bupycel — Hekierounbsie GOpMBI )KU3HH 1 00JIHraTHbIe Tapa3suThl. CTPOEHHE TPOCTHIX U CIOKHBIX BUPYCOB,
petpoBupycoB, OaktepuodaroB. Kusmennwviti yuxn JHK-cooepacawux eupycos, PHK-codepocawux eupycos,
baxmepuoghazos. Obpamuas mpanckpunyusi, pesepmasa, uHmezpasd.

BupycHsbie 3a0oneBanust yenoBeka, )MBOTHbIX, pactenuid. CITNI, COVID-19, conmanbHble 1 MeTUIIMHCKHE
poOJIEMBI.

Buoungopmamura: unmeepayus u anamuz 6omvuux maccusos («bigdatay) cmpyxmypruvix 6uonocuueckux
Odannvix. Hanomexnonozuu 6 ouonoeuu u meouyune. Ilpoepammupyemovle @ynxkyuu deaxos. Cnocobvi docmasku
Jexapcms.

JdemoncTpauuun

IToptpetsi: H. K. Konwios, 1. Y. BaHoBCKuiA.

Tabnuup! u cxembl: «brocunTes Oenkay, «['eHeTHueckuit Koa», «Bupych», «bakreprodarny.

IIpakTHyeckas padora «Co3naHue MOJIENU BUPYCay.

Tema 8. ’KuzHeHHBII UK KJIETKH

Kierounsli 1mkn, ero mnepuoipl W peryiasuus. Murtepdaza m muto3. OCOOCHHOCTH IPOLIECCOB,
nporekaromx B uHTepdasze. Ilomroropka KieTkn K JelieHHi0. [IpecMHTeTHYecKuid (TIOCTMHUTOTHYECKHN),
CHUHTETUYECKUH U MMOCTCUHTETHYECKHUH (IPEMHUTOTHYECKHI) Meprobl HHTEp(ha3bL.

Matpuunsiii  cuates JHK — pemmmkanums. Ilpunnunsr perummkanmn  JIHK:  xommiemeHTapHOCTS,
MOJTYKOHCEPBAaTUBHBIM CHHTE3, aHTUNapasuiensHocTh. Mexanmsm permmukaimu JIHK. Xpomocomsl. Crpoenue
xpomocoM. Tenomepsl u Temomepasza. XpOMOCOMHBI HabOp KIETKH — KapHUOTHUI. JIUTUTOWAHBIN M TaryIOWIHBIHN
HabOpBI XpoMocoM. I"'oMonornaHsle XpoMocoMBl. [1010BbIE XPOMOCOMBI.

Henenne kiaerku — Muto3. CTaiuy MUTO3a U MPOUCXOAAIINE B HUX Ipouecchl. Tumbl Murosa. Kapnokunes u
LIUTOKMHE3. bronornyeckoe 3HaueHUE MUTO3A.

Perymsiuns MutoTHdeckoro 1ukia kiaetku. [IporpamMmmupyemas KiieTouHas TiOenp — aromnTos.

Krnerounoe  sapo,  XpomMocoMmbl,  (yHKUMOHaNbHAas  TeHOMHKA.  Mexanusmel  npoaugepayuu,
oupgepenyuposky, cmapenus u eubeau kremox. «Lugposas xiemxay — Ououngopmamuveckue mooeau
DYHKYUOHUPOBAHUA KICTHKU.

JdemoncTpauuun

Tabmump! u cxeMbl: «KW3HEHHBIH UK KIETKm», « MuTo3», «Ctpoerne xpomocom», «Permmukarmst JTHK.

OOopyznoBaHuE: CBETOBOII MUKPOCKOII, MUKPOIIpEnapaThl: «MUTO3 B KJIETKaX KOpEIIKa JTyKay.

JlaGopaTopHasi paboTa «/3ydeHre XpoMOCOM Ha TOTOBBIX MHUKPOIIpENapaTax».

JlaGopaTtopHas pabGora «HabmiomeHme MmTO3a B KJIETKAaX KOHYHMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MHUKpOIpenapaTax)».

Tema 9. CTpoeHne 1 pyHKIHMHM OPraHU3MOB

buonornueckoe pasHooOpaszue  opraHu3MoB. OJHOKIETOYHBIE, KOJOHHWAJIBHBIE, MHOTOKJIETOYHbIE
OpTaHHU3MBI.

OCOoOCHHOCTH CTPOCHHS W JKM3HEACATEIBHOCTH ONHOKJICTOYHBIX OpPraHW3MOB. bakrtepmm, apxew,
OJHOKJIETOYHBIE TPUOBI, OAHOKIETOUHBIE BOIIOPOCIH, IPYTHe MPOTUCTHI. KomoHMaIbHbBIE OpraHI3MBbI.

B3anmocBs3p 4acTelf MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl M CHCTEMBI opraHoB. OpraHu3M Kak
enuHoe neaoe. 'omeocras.

Txanu pacreHmil. THITBI pacTHTENBHBIX TKaHEH: oOpa3oBaTelbHAsi, IMOKPOBHAS, IPOBOIAIIAS, OCHOBHAS,
Mexaandeckas. OCOOEHHOCTH CTpOeHUS, PYHKIIHIA U PACTIONIOKEHHUS TKaHEel B OpraHax pacTeHHH.

TkaHM KWBOTHBIX W 4YeNOBEKa. THIBI KUBOTHBIX TKAaHEH: SMUTEIHANbHAS, COCAMHHUTENbHAS, MBIIICYHAs,
HepBHast. OcoOEHHOCTH CTpOeHUS, (PYHKIMH U PacIoNoKEHNsI TKaHeH B OpraHax >KUBOTHBIX M YEIOBEKa.



Opransl. BereratuBHble U reHepaTHBHbBIE OpraHbl pacTeHHil. OpraHel U CHCTEMBI OPTaHOB JKUBOTHBIX H
yenoBeka. OYHKIIMKA OPTaHOB U CUCTEM OpPIaHOB.

Omnopa tena opranusmoB. Kapkac pacrenuil. CkeneTsl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX JKUBOTHBIX.
Hapyxusliii u BHyTpeHHUH ckeneT. CTpOoeHHE U TUIIBI COEANHEHUS KOCTEH.

JIBmkeHue opraHm3MoB. [IBIDKEHHE OJHOKJIETOYHBIX OPraHH3MOB: aMEOOHMIIHOE, KTYTHKOBOE, PECHUYHOE.
JIBM>KeHHEe MHOTOKJIETOYHBIX PACTEHUI: TPOIM3MBI U HACTUU. J[BM)KEHHE MHOTOKJIETOYHBIX KUBOTHBIX M YENIOBEKa:
MbIlIeyHas cucrema. Pedekc. CkeneTHble MBIIIIBI ¥ UX padoTa.

ITutanne opranuszmos. IloryomieHne BOABI, YIVIEKUCIONO ra3a M MUHEPAIBHBIX BEIIECTB PACTEHHUSAMHU.
[MuTanue >KUBOTHBIX. BHYTpUIIOIOCTHOE M BHYTPUKIIETOUHOE NUIEBapeHue. [IurtaHne NMO3BOHOYHBIX >KMBOTHBIX.
Otnensl NUIIEBapUTENBHOrO TpakTa. [IumeBapuTenbHble xkene3sl. [IumeBapuTensHas cucreMa 4enoBeka.

Ipixanue opranm3moB. Jlpixanue pacteHuid. Jlpixanue xuBOTHBIX. [uddy3ns ra3oB uepe3 NMOBEpXHOCTH
knerku. KoxHoe npixanue. JlpixarensHas moBepxHocTh. JKaGepHoe U i€rodHoe apixaHue. /[pIxaHue mo3BOHOUHBIX
JKUBOTHBIX U YeJIOBEKa. DBOJIOIMOHHOE YCIOXHEHUE CTPOCHHMS JIETKMX MO3BOHOYHBIX >KMBOTHBIX. JlbIXaTenbHas
cucTeMa uyenoBeKa. MeXaHW3M BEHTWILMHM JIETKMX Yy NOTHII M MJICKONWTAloUmMx. Perymanus npIxaHus.
JpixaTenabHble 00BEMBL.

TpaHcHopT BelIeCTB y OpraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI pacTeHUH. TpaHCHOPT BEIIECTB Y KUBOTHBIX.
KposeHocHast cucrema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOUHBIX XHBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE COCYIbI M KpoBb. Kpyrn kpoBooOpamieHus. DBOIIONUOHHBIE YCIOXKHEHHsI CTPOSHUSI KPOBEHOCHOMH
CHCTEMBI IT03BOHOYHBIX )KUBOTHBIX. PaboTa cepiia u e€ perymsius.

Brinenenue y opranuzMoB. Beinenenue y pacreHuil. Beinenenue y xKUBOTHBIX. COKpaTHTENbHBIE BaKyOIH.
Opranbl BbiAeneHus. OuibTpaiys, CeKpeuuss ¥ 00paTHOE BCAChIBAHME KAaK MeEXaHM3MbI PalbOThl OpraHOB
BBIACIICHUA. CBsI3b TOJIOCTH TE€JIa C KpOBeHOCHOﬁ u BbI}IeHHTeHbHOﬁ CUCTCMaMH. BBI}IGHGHHC Yy NO3BOHOYHBIX
JKMBOTHBIX U 4yenoBeka. [Touku. CtpoeHue u GpyHkumonupoanue Hepona. OOpazoBaHUe MOYHM Y YeTOBEKa.

3ammra y OpraHu3MoB. 3allUTa Y OJHOKJIETOYHBIX OopraHn3MoB. Cropbl OakTepuil M IHCTHI MPOCTEHIIHX.
3amuTa y MHOTOKJIETOUHBIX pacteHuil. Kyrukyna. CpencrBa macCHBHON M XUMHUYECKOH 3aIIUThl. DUTOHIMIEL.

3ammra y MHOIOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M MX NPOM3BOIHBIC. 3alllUTa OPraHU3Ma OT OOJIe3HEH.
WmmynHast cuctema 4esoBeka. KIleTOYHBI M TyMOpaibHBIH WUMMYHHUTET. Bpoa€HHBI M NpUOOpETEHHBIH
cneuuduueckuii uMMmyHuTer. Teopus KioHanbHO-cenektuBHOoro ummynurera (I1. Dpmux, ®. M. bepuer, C.
ToneraBa). BocmanutenbHble OTBETHI OpraHM3MoOB. Poib BpOXKAEHHOIO MMMYHHTETa B Pa3BUTHM CHUCTEMHBIX
3a0oseBaHuii.

PazgpaxxumocTs M peryisinus y OopraHu3MoB. Pa3/pakuMoOCTh y OJHOKIETOYHBIX OPraHU3MOB. TakCHCHI.
Paszgpaxumocts u perymsiuys y pacreHuil. PocToBble BeliecTBa U X 3HAUYEHUE.

HepBrast cuctrema wu pediexTopHas perynsinus Yy S>KHBOTHBIX. HepBHas cucrema © €€ OTHETBL.
OBOJIONMOHHOE YCIOKHEHHUE CTPOEHHS HEPBHOM CHUCTEMBI Yy RKHMBOTHBIX. OTIENBI TOJTOBHOTO MO3ra IO3BOHOYHBIX
XKHUBOTHBIX. Pediiekc u peduexkropHas ayra. be3ycnoBHbIE U YCIIOBHBIE pE(IIEKCHI.

I'ymopanpHas perynsanus 1 3HAOKPHUHHAS CHCTEMa KUBOTHBIX U uenioBeka. JKene3sl S3HIOKpUHHON CHCTEMBI
U UX TOpMOHEIL. JleiicTBre TopMOHOB. B3auMOCBSI3b HEPBHOM M DHIOKPUHHOM cucTeM. [ unoranamo-runodusapHas
cucTeMa.

JdemoncTpauuun

IToptper: W. I1. ITaBnos.

Tabmuisl u cxembl: «OIHOKIETOYHBIE BOJOPOCTH», «MHOTOKIETOUHBIE BOMOpOCTH», «bakTepumy,
«IIpocreiimmey, «Opransl IBETKOBBIX pacTeHUi», «CHCTEMBI OpraHOB IO3BOHOYHBIX >KHBOTHBIX», «BHyTpeHHee
CTpOCHHE HAaceKOMBIX», «TkaHu pacreHmit», «KopueBble cucrembn», «CTpoeHne crebisy, «CTpoeHHe JIMCTOBOH
IacTUHKW», « TKaHU KUBOTHBIX», «Ckener denoBekay», «llnmeBapurensHas cucrema», «KpoBeHOCHas cucremay,
«/pixaTenpHas cucrema», «HepBras cucreman, «Koxka», «Msblednas cucrema», «BelaenmurensHas cucTeMay,
«OHOOKpUHHAA cucTeMay, «Ctpoenue Mpmme», «HMMmyrnter», «Kumeunonomoctaeie», «Cxema NHTaHUS
pactenui», «KpoBeHOCHBIE CHCTEMBI NO3BOHOYHBIX XHBOTHBIX», «CTpoeHMe Truapbl»y, «CTpoeHHE IUIaHAPHIY,
«BHyTpeHHee cTpoeHHe AOXAeBoro 4epss», «HepBHas cucrema pwiO», «HepBHas cucrema ssarymkm», «HepBHas
chucTeMa TpecMbIKarommxcs», «HepsHas cucrema nruiy, «HepBHas cuctema mutekonwraronmx», «HepBHas
crcTeMa JernoBekay, «Peduekcy.

OOopynoBaHue: CBETOBOM MHKPOCKOI, MUKPOIIPENapaThl OJHOKJIECTOUYHBIX OPTaHH3MOB, MUKPOIPENapaThl
TKaHeH, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMH HACEKOMBIX, MITIOKOXKHX, JKUBBIC SK3EMIUIIPbl KOMHATHBIX PAaCTECHHH,
repOapuy pacTeHUH pPa3HBIX OTAENOB, BIAKHBIC MPENapaThl >KUBOTHBIX, CKENETHl MO3BOHOYHBIX, KOJJIEKIIUH
0ECTIO3BOHOYHBIX KMBOTHBIX, CKEJIET YeJIOBeKa, 00OpynOBaHME /ISl IEMOHCTPAIMH TOYBEHHOI'O W BO3AYILIHOTO
MUTAHWS PACTeHUH, pacIIeIUIEHHs KpaxMana ¢ OelkoB Ton JeicTBHeM (epMEHTOB, OOOpYAOBAaHHE I



JIEMOHCTPAIIMH OIIBITOB IT0 N3MEPEHHNIO )KU3HEHHON EMKOCTH JIETKNX, MEXaHU3Ma JbIXaTEIbHBIX JIBIKECHUH, MOJIEITH
TOJIOBHOT'O MO3Ta Pa3JIMYHBIX XKUBOTHBIX.

JlabopaTopHnas pa6ota «lI3ydeHue TkaHel pacTeHUID.

JlabopaTopHas pa6oTa «lI3ydeHne TkaHel )KUBOTHBIX.

JlabopaTopHas pa6oTa «lI3ydeHne opraHoB BETKOBOTO PACTEHUS.

Tema 10. PazmHoOkeHHMe M pa3BUTHE OPraHU3MOB

@opMBl pa3zMHOKEHHsI OpPraHM3MOB: Oecrionoe (BKJIIOYash BETeTaTHBHOE) M MoOJoBoe. Buapl Oecronoro
Pa3MHOXKEHUsI: IOYKOBAHKE, CIIOPYJISINS, pparMeHTanus, KITIOHUPOBaHHE.

[Tonosoe pasmHoxeHue. IlonoBsle kieTky, uiaK ramersl. Meo3. Ctaguu Meiio3a. IloBenenue xpomocoMm B
Metrose. Kpoccunrosep. buonornueckuii cMpici Melio3a U MOJIOBOro npoiiecca. Melo3 1 ero Mecto B XKU3HEHHOM
LIUKJIE OPTaHU3MOB.

[IpenzapoxapimeBoe pazutue. ['amerorenes y »xuBOTHBIX. [lonoBble kene3pl. OOpa3oBaHHE M pa3BUTHE
MOJIOBBIX KJeTok. Criepmarorenes v ooreHe3. CTpoeHUe MOOBBIX KIIETOK.

OmnonorBopeHre W AIMOPHUOHAIBHOE pPa3BUTHE KHUBOTHBIX. CIOCOOBI OIUIOJOTBOPEHUS: HapYKHOE,
BHyTpeHHee. [lapTeHorenes.

WunuBuayansHOe pa3BHTHE OPraHU3MOB (OHTOTEHE3). DMOPHONOrHsS — HayKa O Pa3BUTUH OPraHU3MOB.
Mopgoeenes — 00na uz enaguvix npooaem smopuonocuu. Konyenyus mopgocenos u mooenu mopgocenesa. Cramuu
sMOpHoreHe3a KHMBOTHBIX (Ha mpumepe Jsirymku). JlpoOnenwe. Tumbl npoOnenus. /[lemepmunuposannoe u
HedepmuHuposannoe oOpobaenue. bnacmyna, munvl Onacmyn. OCOOSHHOCTH JpPOOJICHHS MIIEKOMUTAIOINX.
3apoaplieBblie JTUCTKH (TaCTPYIALHS). 3aKiIajiKa OpraHoB U TKaHEel W3 3apO/IbIIIEBhIX JIMCTKOB. B3anMHOe BiHsHUE
YyacTell pa3BHBAIOIIETOCS 3apojbliia (3MOpPHOHANIbHAS WHAYKIMS). 3akiajka IJlaHa CTPOCHUsI >KUBOTHOIO Kak
pe3yNbTaT HepapxUvecKux B3aUMOJIEWCTBHN T'eHOB. BiusiHue Ha SMOpHOHAIBHOE Pa3BHTHE PA3IMYHBIX (HaKTOPOB
OKpY>Karollen cpebl.

Poct u pasBurHe xuBOTHBIX. [locTamMOpuoHanbHblii nepuon. [Ipsmoe m Henmpsimoe pasButhe. PaszButhe c
MeTaMOp(bOSOM y 6CCHOSBOHO‘{HI)IX M TI03BOHOYHBIX KMBOTHBIX. broiornueckoe 3HaueHue psAMOro u HEMNpsAMOro
pa3BUTHUs, UX PACHpPOCTPaHEHHE B Mpupoje. THUHbl pocTa XHUBOTHBIX. DaKTOPHI PEryNsLUM POCTa KUBOTHBIX U
yenoBeka. CTaguy NMOCTIMOPHOHAJIBHOIO PA3BUTHS Y JKMBOTHBIX M ueloBeka. Ilepnozipl OHTOreHe3a 4YeloBeKa.
CrapeHue U cMepTh KaKk OMOJIOrMYECKHE MPOLECCHI.

PasmHOXeHne W pa3BuTue pacrenuil. ['amerodur m cnopodur. Meito3 B )KM3HEHHOM IMKJIE PACTECHHM.
OOpa3oBanue crop B mponecce Meiosa. ['amerorenes y pactenuil. OIUIOZOTBOpPEHHE M Pa3BUTHE PACTUTENBHBIX
opranu3MoB. JIBoifHOE OITOIOTBOPEHHUE Y IBETKOBBIX pacTeHuil. OO6pa3oBaHKe U pa3BUTHE CEMEHHU.

MexaHu3MBbl peryislul OHTOT€HE3a Y PACTEHUH U JKUBOTHBIX.

JdemoncTpauuun

Hoptpersr: C. I'. Haammmn, X. [Inemas.

Tabnuupl n cxembl: «BereratiBHOe pasMHOKeHHE», «THIBI OECroioro pa3MHOXeHHs», «PazMHokeHHE
XJIAMHJIOMOHAIb», «Pa3MHOKEHUE 3BIVIEHbD, «Pa3MHo)eHue ruapel», «Meios», «XpoMocomel», «['amerorenesy,
«CtpoeHue AHIEKIETKN U criepMaTo3oniay, «OCHOBHbBIE CTaJUU OHTOreHe3a», «lIpsimoe n HempsMoe pa3BUTHEY,
«Pa3zButne Maiickoro xyka», «Pa3zBurue capaHum», «Pa3zButhe nArymku», «JBOHHOE OIUIOAOTBOPEHHE Y
LBETKOBBIX pacTeHuin», «CTpoeHne CEeMSH OJHOAONBHBIX U JABYIOIBHBIX PACTCHHI, «KU3HEHHBIN KT MOPCKOH
KanmycTb», «JKU3HEHHBIH LUK MXa», « KU3HEHHBIN UK NAOpOTHUKAY, « KU3HEHHBIA UK COCHBDY.

OOopynoBaHue: CBETOBOW MMKPOCKOI, MHUKPOIPENApaThl SHIEKIETOK M CIEepPMaTO30MI0B, Mozaenb «Lluxm
Pa3BUTHS JISTYIIKID.

JlaGopaTopHasi paboTa «/3ydeHue cTpOeHHs OMOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpPENapaTax».

IIpakTUyeckasi padora «BbISBICHIE IPU3HAKOB CXOJCTBA 3aPO/IBIIIEH MTO3BOHOYHBIX )KUBOTHBIX).

JlaGopaTopHas pa6oTa «CTpoeHHe OpraHOB Pa3MHOXKEHHUS BBICIINX PACTCHUI.

Tema 11. I'eHeTnka — Hayka 0 HACJ1eICTBEHHOCTH M M3MEeHYNBOCTH OPraHU3MOB

HcTopus cTaHOBIEGHUS M pa3BUTHS TeHeTWKH Kak Hayku. Paboter I'. Mennens, I'. ne ®@pusa, T. Moprana.
Pome oTewecTBeHHBIX Y4€HBIX B paspurun TeHetmkd. PaGorer H. K. KompmoBa, H. M. BaBumoBa, A. H.
Benozepckoro, I'. 1. Kapneuenko, 10. A. ®ummmaenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETHYECKHE TMOHATHS W CHMBOJBL. | OMONOTMYHBIE XPOMOCOMBI, QJUIENbHBIE TEHBI,
aJIbTEpHATHBHBIC NTPU3HAKH, JOMHHAHTHBIA W PELECCUBHBIN NPU3HAK, TOMO3HUIOTA, IETEPO3UTOTa, YUCTas JIMHMS,
rHOpHIBI, TeHOTHUM, (peHOTHI. OCHOBHBIE METOABI TeHETHKN: THOPHIOIOTHYECKHH, IUTONOr MIECKUH, MOJIEKYIISIPHO-
TEHETUYECKUH.

JeMoHcTpanuu



Ioptpetsr: I'. Menpaens, I'. ne @pus, T. Mopran, H. K. Komerios, H. 1. BaBunos, A. H. benosepckui, I'. [I.
Kapneuenko, 0. A. ®ummnmaenko, H. B. Tumogees-PecoBckuii.

Tabnuis! 1 cxeMbl: «MeToabl TeHeTHKI», «CXeMbI CKpEIINBaHUsD.

JlagopaTopHas padoTa «po3oduia kak 00bEKT TCHETHICCKIX HCCIICIOBAHUI.

Tema 12. 3akoHOMEPHOCTH HACJICACTBEHHOCTH

MonorubpugHoe ckpemuBanue. [lepBblii 3akoH MeHIenss — 3aKOH enMHOO0Opa3us THOPHIOB IEPBOTO
nokoneHus. IIpaBwio gomuHMpoBaHUS. Bropoil 3akoH MeHaens — 3aKOH paclIeNeHUs MPU3HAKOB.
[{uronornueckue OCHOBBEI MOHOTHOPHTHOTO CKpEIIMBaHMs. [ MIToTe3a YMCTOTHI ramMer.

AHanuzupymolee ckpemuBanye. [I[poMexxyTouHbIM XapakTep HacneoBaHus. Paciernyienue npu3HakoB Mpu
HETOIHOM JIOMUHHUPOBAaHUU.

JurubpunHoe ckpemmBanue. Tperuil 3akoH MeHenss — 3aKOH HE3aBHCHMOTO HACII€AOBaHUS ITPU3HAKOB.
[{uronornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIIMBAHHS.

CueruieHHoe HacienoBaHue npusHakoB. Paborer T. Moprana. CuemnnieHHOe HacleIoBaHWE T'eHOB,
HapylleHHe CIEMIeHUs MEXy TeHaMH. XpOMOCOMHas TeOpHsl HAClIeACTBEHHOCTH.

I'enetnka moma. XpOMOCOMHBIM MEXaHHW3M OIpeAeNeHUs TMosia. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
I'omorameTHsIil 1 reTeporamMeTHsIi oj. I'eHeTHUecKas CTPYKTypa MONOBBIX XpoMocoM. HacnenoBanue npu3HaKkos,
CLETJICHHBIX C ITOJIOM.

I'enHotun kak nenoctHas cucreMa. IlnefioTponus — MHOXECTBEHHOE AEHCTBHE TIeHa. MHOMXKECTBEHHBIN
annenusM. BzaumopelictBue HeayuenbHbIX TeHOB. KoMmemenTapHocTh. OnucTa3. [lonumepus.

['eHeTHYeCKUH KOHTPOJIb pa3BUTHSl PACTEHUH, JKMBOTHBIX M 4YEJOBEKa, a Takke (U3NOIOrHYECKUX
MponeccoB, IMOBCACHHUA W KOIHUTHUBHBIX (byHKHHﬁ. I'eneTnueckue MexaHU3MbBI CI/IM6I/IOFeHe3a, MCXaHU3MBbI
BBaHMOﬂeﬁCTBHﬂ «XO035UH — MMapasuT™ U «XO3iIUH — MI/IKpOGI/IOM». I'eneTnueckue aceKkThl KOHTPOJISI U U3MCHCHUA
HaCJ'ICllCTBeHHOﬁ I/IH(bOpMaIlI/II/I B IMOKOJICHUAX KJICTOK U OPpTaHU3MOB.

JdemoncTpauuun

Iloprpertsr: I'. Mennens, T. Mopras.

Tabnuup! u cxemsr: «IlepBblit U BTOpo# 3akoHbl Mennens», « Tperuit 3akon MeHzens», « AHaIU3Upylollee
CKpelnuBaHuey», «Henonnoe nomuauposanue», «CuelieHHOe HacleJOBaHUEe IPU3HAKOB Y Ap030( by, «[ eHeTnka
nona», «Kapuotun wenoseka», «Kapuorunm aposoduuery, «Kapuotun nruip»y, «MHOXKECTBEHHBIH alienu3m»,
«B3aumMopelicTBrE TEHOBY.

OOGopynoBaHue: MOAENb AT JEMOHCTPALMHM 3aKOHOB €OMHOOOpa3Hs T'HOpHAOB NEPBOTO IOKOJEHHS U
paclieruieHus: IPU3HAKOB, MOJENb Ul JAEMOHCTpPAllMU 3aKOHA HE3aBUCHMOI'O HAcJEJOBaHMS NPHU3HAKOB, MOJEIb
JU1sL IEMOHCTPALMH CLETUICHHOT O HACJIeIOBAaHUS [IPU3HAKOB, CBETOBOI MUKPOCKOII, MUKpomnpenapat: «posoduna.

IpakTHyeckas padora «3ydeHne pe3yabTaTOB MOHOTHOPUIHOTO CKPEIUBAHUS Y IPO30(UIIBD.

IIpakTHyeckas padora «/3ydeHne pe3yabTaToOB JUTHOPUIHOTO CKPELIUBAHUS Y APO3O(HIBI».

Tema 13. 3akoHOMepPHOCTH U3MEHYUBOCTH

BzaumoneiictBue reHotMma W cpexsl Ipu  (opMupoBaHuMM (eHOTHNA. VI3MEHYMBOCTH IPU3HAKOB.
KavecTBeHHbIE U KOJIMUECTBEHHbIE IPU3HAKU. BUIbI H3MEHUMBOCTH: HEHACIIEACTBEHHAS U HACIIEACTBEHHAs.

MonupukannoHHass W3MEHYUBOCTb. Ponb cpensl B (GopMUPOBaHMM MOAU(PHUKALMOHHOW H3MEHYHBOCTH.
Hopma peakmun mnpusHaka. Bapuamwonssrii psin u BapuammonHas kpuBas (B. Horanncen). CaoiicTBa
MOAN(DHKAINOHHOW H3MEHYUBOCTH.

I'enotnnuueckas n3MeHYMBOCTh. CBOMCTBA TE€HOTHIIMYECKOM WM3MEHYMBOCTH. BHIBI TE€HOTHITMYECKOMH
W3MEHYMBOCTH: KOMOMHATHBHAS, MYTallHOHHAS.

KombunaTrBHasT M3MEHYHBOCT. Meiio3 M TOJOBOM MPOLECC — OCHOBAa KOMOWHATHBHOW H3MEHYMBOCTH.
Posnp koMOMHATHBHON M3MEHYNBOCTH B CO3/IaHUM T€HETHYECKOT 0 pa3HOOOpas3ys B Mpeaenax OfAHOTO BUA.

MyTanoHHass W3MEHYMBOCTb. BHIBI MyTanmil: T'eHHBIE, XpOMOCOMHbIE, T'¢HOMHbIe. CIOHTaHHBIE H
MHIYIUPOBAHHbIE MYTalu. SIIepHbIE M IUTOIUIA3MaTH4YecKue MyTaruu. COMaTHYeCKHe W IOJOBBIE MYTalWH.
[Tpr4nHBI BO3HUKHOBEHHS MyTalid. MyTareHsl W WX BIMSIHAE Ha OPraHW3MBL. 3aKOHOMEPHOCTH MYTallMOHHOTO
mporecca. 3aKOH TOMOJOTHUYECKHX psAAOB B HaciencTBeHHON wm3MmeHunBoctd (H.UM. BaBuioB). Bresmepnas
M3MEHYMBOCTb U HACJIEACTBEHHOCTb.

Onueenemurxa u 3NUSEHOMUKA, PONb INUSCHEMUYECKUX (HAKMOpo8 6 HACAeO08aHUU U USMEHYUBOCMU
Ghenomunuueckux npuHaKos y opeaHu3Mos.

JdemoncTpauun

Ioptpetsr: I'. ne ®pus, B. Horanucen, H. . BaBuios.

Tabmupsl 1 cxemsl: «Buapl m3MmeHuMBOCTHY, «MoandukannoHHas W3MEHYHBOCTHY», «KomOmHaTHBHAS
HM3MEHYHMBOCTHY», «Meiio3y, «OmnonoTBopenney, «I eHernueckre 3a00IeBaHus YeIoBeKay, «Bruabl MyTanuii».



OOopynoBaHue: >KMBbIE W TepOapHble O3K3eMIUIIPHl KOMHATHBIX pacTeHWi, pHCYHKH (¢oTorpadum)
JKUBOTHBIX C Pa3JIMYHBIMU BUIaMHU U3MEHUHBOCTH.

JlaGoparopHasi paGora «lccienoBanue 3aKOHOMEpPHOCTEH  MOAM(PHUKAIMOHHON  M3MEHUYHBOCTH.
IlocTpoeHre BapuallMOHHOT'O psAAa U BApUALIIOHHON KPUBOM.

[pakTuyeckast padora «Myranmu y 1po30(uiisl (Ha TOTOBBIX MUKPOIpPENapaTax)y.

Tema 14. I'eneTnka 4enoBeka

Kapuorun uenoexa. MexayHapoaHas mporpamMma HCCIEOBAHUS T€HOMAa 4YenoBeKa. MeTonsl H3yd4eHUus
TEHETUKH 4YeNIOBEKa: TI'€HEaJOTHYecKHi, OJM3HENOBBIH, HUTOrCHETHYECKUH, MOMYJIAIHOHHO-CTaTUCTUIECKHH,
MoJeKyJsipHO-TeHeThnueckuil. CoBpeMEeHHOe OmnpefeleHHe TeHOTHUINA: IOJHOI€HOMHOE CEKBEHMPOBAHUE,
TeHOTHITUPOBaHKUe, B ToM uncie ¢ rmomoulbto [MIIP-ananmsa. Hacnencreennslie 3a0oneBanus yenoBeka. [ eHHbIE U
XpOMOCOMHEIE 0OJIE3HH YeoBeKa. boie3Hu ¢ HaclleICTBEHHOH NPeNpacioioOKeHHOCThI0. 3HaUCHHEe MEIUIIMHCKOM
TEHETUKH B TPEJOTBPALICHMH W JICYEHWH TeHEeTHMYeCKHX 3a0ojeBaHMil dYenoBeka. MenuKo-TeHEeTHYECKoe
KOHCyNnbTUpoBaHue. CTBONIOBBIE KJIETKU. IIOHATHE «T€HETHUYECKOro rpys3a». JTHUECKHe acleKThl UCCIEAOBAaHUN B
00J1aCTH pelaKTUPOBAHMUSI TEHOMAa U CTBOJIOBBIX KIIETOK.

I'eneTnueckne (axkTopbl IMOBHINIEHHOW YYBCTBHTEIBHOCTH YeNIOBEKa K (DM3UUECKOMY M XUMHYECKOMY
3arps3HEHUIO OKPYKaoLIeH cpeasl. [ eHeTHueckas npeapaciolioXKEeHHOCTh YeJIOBEeKa K MaTOJIOTUsM.

JeMoHcTpanuu

Tabmuupr u cxembl: «Kapuorun uenmoBekay, «MeToabl U3y4eHUs] TEHETHKH 4YelloBekay, «[eHeTmdyeckue
3a00JIeBaHMUS YETIOBEKAY.

IIpakTHyeckast padora «CocTaBiIeHHE U aHAJIU3 POIOCIOBHOW.

Tema 15. Cenrexumsi OpraHu3sMoB

JloMecTukanus U celekius. 3apoKIeHe CeNeKIu U joMectukanuu. Yuenue H. M. BasunoBa o Ilentpax
NPOUCXOXK/IEHNS U MHOTOOOpa3us KyJbTYPHBIX pacTeHHH. Pollb celekuuu B CO3/laHMU COPTOB PACTEHUI M MOPOJ
*KUBOTHBIX. CopT, mopofa, mTaMM. 3aKOH TOMOJIOTHYECKHX PsIOB B HacieACTBeHHOM wu3MmeHunBoctu H. U.
BaBuiioBa, ero 3HaueHHE 15 CENEKIIMOHHOM PabOTHL.

Meroapl CeJIeKIMOHHOM paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBI W HMHAMBUAYAIbHBIA. DTarbl
KOMOWHAIIMOHHOH cenekuuu. McnblTanne npousBoAuTenell Mo moTroMcTBy. OTOOp MO TE€HOTHIy € HOMOLIBIO
OLICHKH (DeHOTHIA TOTOMCTBA ¥ OTOOP 10 TeHOTHITY ¢ HoMomipio ananusza JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJl CEeJICKIIMOHHOM paboThl. PajMalimoHHbIi 1 XUMUYECKUIl MyTareHes3
KaK MCTOYHUK MyTaluil y KyJAbTypHBIX ()OpM OpraHu3MoB. VIcIionb30BaHHE TeHOMHOI'O PEIaKTUPOBAHUS U METOIOB
pexomOuHanTHBIX JJHK 1714 momydeHns HCXoaHOTo MaTepHana s CeleKLIH.

[omyyenne nomumionaoB. BHyTpuBHmoBas ruOpuam3anus. BIN3KOPOACTBEHHOE CKpeLIMBaHWE, WM
uHOpHIMHT. HeponcTBeHHOE CKpeluBaHWe, WIM ayrOpuauHr. lerepo3uc M ero mnpuyMHBL lcrmonb3oBaHue
rereposuca B cenekimu. OtmanéuHas rtubpuamsanms. IlpeonmoneHne Oecruiomus MEXBHAOBBIX THOPHIOB.
JlocTiKeHHUs CEeNEeKIUM PACTEHUH U KUBOTHBIX. «3e1€HAs peGONIOYUY.

CoxpaHeHHe M HU3y4eHHE TCHETHYECKUX pECypCOB KYIbTYPHBIX PAaCTEHMH M HMX JOUKHX POIUUYEH Ui
CO3JaHMS HOBBIX COPTOB W THOPHUIIOB CEIBCKOXO3AHCTBEHHBIX KYIBTYp. M3yuenue, coxpanenue u ynpasieHue
2eHeMUYeCKUMU — Pecypcamy  CeNbCKOXO3AUCMBEHHbIX U NPOMbBICIOBLIX  JICUGOMHBIX 8  YeNaX  VIyHUeHUs
CYWeCmBYIOWUX U CO30AHUSA HOBbIX NOPOO, JUHUL U KPOCCOB, 8 MOM YUCTE C NPUMEHEHUEM COBPEMEHHbIX MeMO0008
HAYUHbIX UCCTIe008aHULL, NePed08bIX Udell U NePpCneKMUBHbIX MEXHOI02UIL.

JdemoncTpauuun

Hoptpersr: H. U. Basunos, 1. B. Muuypun, I'. 1. Kapneuenko, I1. I1. Jlykesuenko, b. JI. Acraypos, H.
Bopinoyr, . K. benses.

Tabmuisl w1 cxeMbl: «LIeHTpBI TPOMCXOXKIACHUS M MHOro00paszusi KyJAbTYpHBIX PACTEHHI», «3aKOH
TOMOJIOTHYECKHX PSIOB B HACIEACTBEHHOW M3MEHUMBOCTHY, «MeTrozpl cenekimmy, «OTaanéHHas TuOpuanzanus»,
«Myrtarenes».

JlaGopaTopHasi padoTa «/3ydeHne cOpToB KyAbTYPHBIX PACTEHHH U MOPOJ JOMAITHUX )KUBOTHBIX).

JlaGopaTopHas pa6ota «lI3ydeHrne METOIOB CENEKINU PACTCHUI.

IIpakTuuyeckas padora «[IpuBHBKa pacTeHMI».

IOkckypeusi «OCHOBHBIE METOABI M JOCTIIKCHHS CENEKIMH PACTEHHH W JKUBOTHBIX (HA CENEKIMOHHYIO
CTaHIMIO, IUIEMEHHYIO ()epMy, COPTOMCIIBITATENbHBIH YYacTOK, B TEIUIMYHOE XO3SMCTBO, B J1aOOpaTOpHIO
arpOyHMBEPCUTETA WIN HAYIHOTO LIEHTPA)».

Tema 16. BHOTEeXHOI0TMA M CHHTeTHYECKAas OHOJIOTUS

OOBEKTHI, UCTIONIB3yEMbIE B OMOTEXHOJIOTHH, — KJICTOYHBIE M TKaHEBBIE KYIbTYpPBl, MUKPOOPTAHH3MBI, MX
XapakTepucTuka. TpaaniMoHHas OHOTEXHOJOTHS: XJIeOONedyeHHe, ITOMydeHHEe KHCIOMOJOYHBIX IPOIYKTOB,



BruHOzenue. Mukpodnonornaeckuii cuaTe3. OOBEKTH MUKpOOHONIOrHYecKUX TexHonorui. [IpomnsBoncTBo Oenka,
AMUHOKUCIIOT ¥ BATAMUHOB.

Co3naHue TEXHOJIOTMM UM MHCTPYMEHTOB IIEJIEHANPABICHHOTO U3MEHEHUS U KOHCTPYMPOBAaHUS T€HOMOB C
LENBI0 TIONIydEHHMs] OpraHU3MOB M HMX KOMIIOHEHTOB, COJEpXAllUX HE BCTPEHAIOUIMecs B IPUPOJIE
OMOCHUHTETHYECKHUE MTYyTH.

Knerounass wmmxenepus. Meronpl KyJabTyphl KIETOK M TKaHEH pacTeHWH W KMBOTHBIX. KproOaHKH.
ComaTnyeckasi THOpUIM3ALUS U COMAaTHYECKU dMOpHorene3. Vcronp30BaHne ramionioB B CENEKIUH PACTCHUH.
THonyyenue monoknonanvnvix aumumen. Hcnonv3oeanue MOHOKIOHANbHLIX U NOJUKIOHANLHLIX AHMUMEN 8
meouyuHe. VIcKycCTBEHHOE OIUTIOJOTBOpEHHE. PeKOHCTpyKIMS SHIEKIETOK W KIOHMPOBaHWE >KUBOTHBIX. MeTon
TPAHCIUIAHTALUH SIAEP KIETOK. TexHono2uu 0300p0GeHUsl, KYTbMUBUPOBAHUSL U MUKPOKIOHAIbHO20 PAIMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMocoMHasl ¥ TeHHasl HH)KeHepHs. VICKyCCTBEHHBIH CHHTE3 TeHa M KOHCTPYHMPOBAHUE PEKOMOMHAHTHBIX
JHK. Cos0anue mpanceennvix opeanuzmosd. JJOCTIDKEHHUS U TIEPCIIEKTUBBI XPOMOCOMHOM M T€HHOW WH)KEHEPHUU.
DKOJIOrM4YeCcKUe U 3THYECKUE ITPOOIEMbl TEHHOH UHKEHEPHUH.

Menununackue ouorexHonoruu. [ToctreHomHast udpoBas MenuimHa. [T1P-nmuarnoctika. MeTaboaoMHBIN
aHaJIN3, TEHOLCHTPUYECKUM aHanMu3 MpoTeoMa 4YeloBeKa JJIs OLEHKH COCTOSHMSA €ro 370poBbs. Mcmonbp3oBanue
CTBOJIOBBIX KJIeTOK. TapreTHast Tepamusi paka. 3D-OnoummkeHepus i pa3paboTKu (yHIAMEHTaJbHBIX OCHOB
ME/IMIIMHCKUX TEXHOJIOTHUH, CO3/IaHMsI KOMIUIEKCHBIX TKaHEH COueTaHHEeM TEXHOJOTHH TPEXMEPHOro OMONPUHTHHTA
U ckaddonaunra I pemieHUs 3a1a4 IePCOHATH3UPOBAHHON MEIUIINHEI.

Co3iaHre BEKTOPHBIX BAaKIMH C 1[I0 00ecrneYeHns] KOMOMHUPOBAHHOM 3aluThl 0T Bo3Oyauteneir OPBU,
YCTaHOBJICHUE MOJIEKYISIPHBIX MexaHn3MoB (yHkiuonupoanusi PHK-coneprkaimx BUpycoB, BBI3BIBAOIIMX 0CO00
OIacHbIe 3a00JIEBaHUsI YETIOBEKa U )KUBOTHBIX.

JdemoncTpauuun

Tabnuupt u cxemsl: «Vcnoap3oBaHHE MUKPOOPTaHU3MOB B IPOMBIIUICHHOM TPOM3BOACTBEY», «Kierounas
UHKeHepus», «[ eHHast MHXEeHepus».

JlaGoparopHasi padora «/3ydeHue 00bEKTOB OMOTEXHOIOTHUI.

IIpakTuuyeckas padora «IlomyueHre MOIOYHOKUCIIBIX TPOTYKTOBY.

Ikekypeusi  «buorexHonmormsi —  BaXHEHIIAs ~ NPOW3BOAWTENbHAsS CHJIAa  COBPEMEHHOCTH  (Ha
OHMOTEXHOJIOTUUECKOE MIPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apo:xaeHne ¥ pa3BUTHe 3BOTIONHMOHHBIX NPeCTABJICHUN B OMo10THI

OpomtonnonHas Teopus Y. Jlapsuna. IIpeanochuniku BO3HUKHOBEHUs IapBHHU3MA. JKu3Hb M HaydHas
nestenbHocTh Y. JlapBuHa.

JBmKyye cuisl 3Bomonuy BuaoB o Y. JlapBuHy (BBICOKas HHTEHCUBHOCTh Pa3MHOMKEHUSI OPIaHU3MOB,
HAacJIeCTBEHHAs U3MEHYMBOCTH, OOpH0a 3a CyIIeCTBOBaHHE, ECTECTBEHHBIN U HCKYCCTBEHHBIH 0TOOD).

Odopmienne cuntetnyeckoi Teopun sBontoiu (CTI). HelitpanbHas Teopus 3Bomoru. CoBpeMeHHast
SBOJIIOLIMOHHAsT OMOJIOTWsl. 3HAUeHHE DBOJIOLMOHHOW TEOpHH B (DOPMHUPOBAHMH ECTECTBEHHO-HAYYHOW KapTHHEI
MHUpa.

JdemoncTpauuun

Hoptpersr: Apuctorens, K. Jluaneit, XK. b. Jlamapk, D. XK. Cenr-Unep, XK. Krore, U. Hapsun, C. C.
Yersepukos, . U. llImaneraysen, k. Xonzein, J. K. benses.

Tabmumer u cxemsr: «Cucrema skuBoit mpuponsl (mo K. Jlmauero)», «JlecTHMIa >XKUBBIX CymIecTB (II0O
Jlamapky)», «Mexanu3m (HOpMUPOBaHUS IPUCTIOCOONICHHUH Y pacTeHui 1 )KUBOTHBIX (10 Jlamapky)», «Kapra-cxema
Mapmpyta myremectsus Y. Jlapunay, «Haxonku Y. dapsunay, «Dopmer 60ps0bI 3a cymectBoBanmey, «[lopombt
royoein», « MHOrooOpa3ue KyIbTYpHBIX (GOpM KamycThD», «[Iopompl JoMaITHIX KUBOTHEIXY, «CxeMa 00pa3oBaHUA
HOBBIX BHIOB (mo Y. [lapBuHy)», «Cxema COOTHOIICHMS IBIKYIIUX CHJI 3BONIOLHUNY, «OCHOBHBIE MOIOKEHHS
CHHTETUYECKON TEOPHH 3BOIIOIIAN.

Tema 2. MUKPO3IBOTIOLHSA U €€ Pe3yJIbTATHI

[Nonmymsanust kak »ineMeHTapHas enuHuIa 3Bomorur. COBpEMEHHBIE METOABI OLEHKH TI'€HETHYECKOTO
pa3Hoo0pa3us M CTPYKTYpPHI MOMyJsAlui. V3MeHeHne reHo¢oH1a MOMy SN KaK 3JeMEHTapHOE 3BOIIONMOHHOE
sIBTICHUE. 3aKOH reHeTHdeckoro paBHoBecus Jx. Xapau, B. BaitaOepra.

OnemeHTapHble (AKTOPhl (IBIDKYIIME CHIIBI) HBONIONMHM. MyTanuoHHBIM Tnporecc. KomOnHaTHBHas
M3MEHYMBOCTb. Jlpeli reHoB — ciydaifHble HeHAlpaBJIeHHbIE N3MEHEHHS YacTOT ajuieniel B momymsnusix. Dddexr



ocHoBaTeld. Ipghekm 6ymuiiouHo2o 20paviuika. CHudiCeHUe 2eHeMU4ecKo20 pasHooOpasus: NPULUHLL U C1e0CEUS.
Iposisnenue spgpexma Opeiigha 2enoe 6 Ooavwux u manvix nonyiayusx. Murparmu. W30msamus TOMyIISIIHA:
reorpaguyeckas (IIpocTpaHCTBEHHAs ), Onoornueckast (penpoayKTUBHAS).

EcrectBennsiii 0T60p — Hampasistronmii (akTop sBomronuu. @OopMBI €CTECTBEHHOTO OTOOpa: JABIKYIINH,
CTaOMIM3UPYIONIUA, pa3pbiBatomnil (qu3pynTuBHEI). [TomoBoit oTO0p. Bo3HNKHOBEHME M 3BOIIONMS CONMATBEHOTO
TIOBE/IEHHS KUBOTHBIX.

[IpucrocoOieHHOCT OPraHU3MOB KaK PE3YJIbTaT MUKPOIBOIIONUH. BO3HMKHOBEHHE NMPHCIOCOOIEHUH Y
opranu3MoB. Apomopdo3sl u unuoananrtanyu. [Ipumeps! mpucrocoOneHnid y OpraHu3MoB: MOp(OIOrHYECKHUE,
¢dusnonornyeckue, OMOXMMHUIECKHE, ToBeZeHIecKie. OTHOCUTENEHOCTh MPUCITOCOOIEHHOCTH OpraHM3MOB.

Bun, ero kpurepuum u cTpykTypa. BumooOpa3oBaHMe Kak pe3ylbTaT MHKpPOIBONIOUMH. M3omsums —
KITI0YeBO# (hakTrop BHIooOpa3oBaHus. [lyTi m crocoOBl BHI00Opa30oBaHUsA: ayulonaTpudeckoe (reorpaduyeckoe),
CHUMITaTPHYECKOE  (DKOJOTMYECKOE), «MTHOBEHHOE» (MONWIUIONAM3anusi, TuOpuamsanus). JmMTeapHOCTD
SBOJIFOLIMOHHBIX MPOIIECCOB.

MexaHu3MBbl (POPMUPOBAHHS OMOJIOTHYECKOT0 pa3HOOOpas3usl.

Ponp sBodrOnMOHHON OHONOrMu B pa3paboTKe HAy4YHBIX METOJOB COXpaHeHHs OuopasHooOpaswsl.
MHUKpOABOMIONUST W KOJBOJIOIMS MapasuToOB M HX X035eB. MexaHu3Mbl (OPMUPOBaHHS YCTOWYMBOCTH K
AQHTHOMOTHKAM U CIIOCOOBI OOPHOBI ¢ HEH.

JeMoHcTpanuu

IToptpetsr: C. C. UerBepukos, . Maiip.

Tabnuupl U cxembl: «MyTalMoHHas W3MEHYMBOCTHY, «llomyssiiMoHHas CcTpykTypa BHIa», «Cxema
NpOsIBIICHUs 3aKoHa Xapan—BainOepray, «JBWKyIIre CHIbI IBONIONUNY, «DKOIOTHYECKash U30JISIHS MOMYIISIUMA
ceBaHCKoW (openmu», «[eorpaduueckass H30NSALMA JIMCTBEHHUIBI CHOMPCKOW M JIMCTBEHHUIIBI JaypCKO»,
«ITomynAnmoHHBIE BOJIHBI YMCICHHOCTH XUIITHUKOB U KePTB», «Cxema JeHCTBUS eCTECTBEHHOr0 0T00pay, «DopMbl
60prOBI 3a cymiecTBoBaHMe», «HAycTpuanbHbI MenaHu3my», «OKuBble uckomnaemblie», «[lokpoBHUTENbCTBEHHAsS
OKpacka JKMBOTHBIX», «[Ipeaympexnatomas oOKpacka IKMBOTHBIX», «®DH3HMOJOTHUECKHE — aJanTalumy,
«IIpucnocobieHHOCTh OPraHU3MOB U €€ OTHOCHTENbHOCTHY, «Kputepun Bunma», «Bumbl-aBoitHukm», «CTpykTypa
Buza B npupone», «CrnocoOsl BuroodpasoBanusy, «I'eorpaduueckoe BunooOpa3oBaHue TPEX BUIOB JaHIBIILEH,
«JKoJ0rH4ecKoe BUA000pa3oBaHue BUIOB CHHULY, «[lonumnonasl pactenuin», «KamycTHo-penedHbiid rTuopumy.

OGopynoBanue: repbapuy pacTeHUH, KOJUIGKIMM HACEKOMBIX, Wydela NTHL M 3Bepeld ¢ IpuMepaMu
Pa3IUYHBIX NPHUCIOCOONECHUM, Yydena HTUI M 3Bepeld pasHBIX BHIOB, IepOapu pacTeHHd OJIM3KMX BHJIOB,
00pa30BaBIIMXCSl PA3TMYHBIMHU CIIOCOOAMHU.

JlaGoparopHasi padoTa «BbisBlIeHHE H3MEHYMBOCTH Y 0CO0OEH OJTHOTO BUJIAY.

JlabopaTopHas padota «[IprcrocoOneHust OPraHU3MOB U MX OTHOCHTEIbHAS LEIeCO00Pa3HOCTDY.

JlaGoparopHasi padora «CpaBHEeHHE BHOB 110 MOP(OIOTUIECKOMY KPUTEPHIO).

Tema 3. Makpo3sBoJonus 1 eé¢ pe3yJbTaThbl

Meroas! n3ydeHus MakposBoitonuu. IlameoHTonormueckue Meronpl M3ydeHus! sBomouuu. llepexonHbie
(GOpMBI U PHUITOreHETHYECKUE PSIJIbI OPTAHU3MOB.

Buoreorpaguueckue Meronsl u3ydeHus sBororuu. CpaBHeHue (Guopsl U (ayHbl MATEPUKOB U OCTPOBOB.
Buoreorpaguueckue o6aactu 3eMin. BUIBI-9HIEMUKH U PETUKTHL

OMOpPHONIOTNYECKHE W CPAaBHUTEIBHO-MOP(OIOTHUECKHE METOAbl H3Y4ECHHUs SBOIIONMHU. | eHerndeckue
MEXaHU3MbI SBOJIOLUH OHTOI€HE3a M TMOSBICHUS 3BOJIOIMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE W aHAJIOTWYHBIC
opraHbsl. PyquMeHTapHbIE OpraHbl M aTaBU3MbL. MOJIEKYISIPHO-TEHETHUECKHE, OMOXUMHUIECKHE U MaTeMaTHIECKUE
METOIBl M3Yy4eHUs 3BOMOLUH. ['omonmormyHble TeHbl. COBpPEMEHHBIE METOJBI MOCTPOCHHS (PHIIOT€HETHUECKUX
JIEPEBbEB.

XPOMOCOMHBIE MYTAIIMX M IBOJIOLHS TEHOMOB.

OO0me 3aKOHOMEPHOCTH (TIpaBUIia) IBONIONHU. [Ipunyun cmenvl @yukyui. HeoOpaTUMOCTh IBONIOIHM.
AnanTuBHas paguaiys. HepaBHOMEPHOCTh TEMIIOB 9BOIOLINH.

JdemoncTpauun

Hoptpersr: K. M. bap, A. O. KoBanesckuii, ®. Mromnnep, 3. ['ekkens.

Tabmumbr u cxeMbl: «QDWIOTCHETHYECKHUH pA JIOMIAIN», «ApPXEONTEepUKey», «3BEpO3yObIe SIIEphD,
«Creromnedaner», «PuanoduTe», «CeMeHHbIe NanmopoTHHKW», «buoreorpadudeckne 30HBI 3emum», «Jpetid
KOHTHHEHTOB», «PennkTe», «HawanpHble cTagum SMOPHMOHATIBHOTO pa3BUTHSL TMO3BOHOYHBIX IKMBOTHBIXY,
«['oMonmornyHbIe ¥ aHAJIOTMYHBIE OpraHbDy, «PyIMMEHTBDY, «ATaBH3MBI», «XpOMOCOMHBIE HAOOpHI YeJIOBEKa U
mMMIaH3e», «[ JTaBHBIE HANpaBIeHUS IBOTIONUIY», «OO0IIIe 3aKOHOMEPHOCTH 3BOJIOIIAN.



OOopynoBaHue: KOJUIGKIMH, TepOapuu, MYISDKH —HCKOMAEMBIX OCTATKOB  OPTaHU3MOB, MYIISDKH
TOMOJIOTHYHBIX, aHAJIOTHYHBIX, PYIUMEHTAPHBIX OPIaHOB M aTaBH3MOB, KOJJIEKIINH HACEKOMBIX.

Tema 4. IIponcxoxnenne U pa3BUTHE *KU3HA Ha 3emuie

Hayunble THHOTE3Bl NPOMCXOXKIEHMS JKM3HHM Ha 3emie. AOuoreHe3 u maHcrepMmus. JloHaydHbIe
TIPE/ICTABICHUS. O 3apOXKJICHUM JKM3HM (KpeamroHH3M). [MIoTe3a MOCTOSHHOIO CaMO3apOoXKACHUS XM3HH H €€
onposepxeHue omnbitamu @. Penu, JI. Cnamnaniany, JI. [actepa. [IporcxoxkieHre )U3HU U aCTPOOHOIOTHS.

OcCHOBHBIE 3Tanbl HEOpraHWYecKoi HBomronuu. [lmaHerapHas (reoorudeckasl) SBONIONMS. XHMHYECKas
sBOMOLMsL. AOHOTEHHBIH CHHTE3 OpraHMYecKHuxX BemiecTB M3 HeopraHmdeckux. Ombir C. Mmmiepa u I'. IOpu.
O0pa3oBaHue moaMMepoB U3 MOHOMepoB. KoarepBatHas runote3a A. M. OnapuHa, TUTIOTE3a IEPBUYHOTO OYIhOHA
k. Xonneiina, reneruueckas runoreza I'. Mémrepa. Putosumer (T. Uek) u runoreza «mupa PHK» V. I'unbepra.
dopmupoBaHre MeEMOpaH 1 BOSHUKHOBEHUE ITPOTOKIIETKH.

Uctopua 3emnu um Mmeronpl e€ usydeHud. lckomaemble OpraHMYecKue OCTaTKH. [ eoxpoHomorus u eé
Meronsl. OTHOCHTENbHAsE M aOCOJIOTHAS TEOXPOHONOrHs. [ '€0XpOHONOrHYecKas IIKana: DOHBI, 3PbI, IEPUOABI,
SMOXH.

Hauansnble aTamel opraHuueckoil sBomronuu. [losBieHHEe W HBOMIONMS MNEPBBIX KIETOK. OBOJIOLMS
Merabonu3ma. Bo3HHKHOBEHHE TepBhIX dkocucTeM. CoBpeMeHHbIE MUKPOOHbIE OMOIIEHKN KaK aHaJor MepBhIX Ha
3emite coobmiectB. CTpoMaTonuThl. [IpoKapHOTHI M YKapHOTHI.

[Ipoucxoxnenne 3ykapuor (cuMOMOreHes). DBONIOLMMOHHOE NPOUCXOXKIEHHE BHpYcOB. [Iponcxoxinenue
MHOTI'OKJIETOYHBIX OPTaHU3MOB. Bo3HnkHOBEHNE OCHOBHBIX rpyni MHOT'OKJIETOYHBIX OPpTaHU3MOB.

OCHOBHBIE 3TaIlbl SBOJIOIUK BBICIIUX pacTeHuit. OcHOBHBIC apoMopdo3bl pacTeHuil. Brixo pacTeHuil Ha
cymry. llosiBneHHe CHOPOBBIX pacTeHU M 3aBoeBaHMe MMHU cymd. CeMeHHble pacteHus. IIpoucxoxnenue
LIBETKOBBIX PACTEHUM.

OCHOBHBIE 3Tambl 3BOJIOIUU KUBOTHOrO Mupa. OCHOBHbIE apoMop(do3bl KHUBOTHBIX. BeHmckas (ayHa.
KemOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX THIOB. [lepBbie XOp10BbIe KHUBOTHBIE. JKU3Hb B BOJlE. DBOIOIHS
MO3BOHOYHBIX. [IpoucxokaeHue ambpuOuii n pentuiuil. [IporcxoxaeHHe MIICKOMUTAIONMX M NTHIL. [IpuHIMIT
KJI1049eBoro apomop¢oza. OcBoeHne O0eCII03BOHOYHBIMHU U IO3BOHOYHBIMH )KUBOTHBIMHU CYIIIH.

Pa3Butne xu3Hu Ha 3emiie MO dpaM M MEpPHONAM: apXel, MPOTepo30H, Maneo30i, Me3030W, KaifHO3OM.
OOmas xapakTepycTHKa KIMMaTa U IeoJOrMYeCKHX IporeccoB. [losBieHne U pacuBeT XapaKTEepHBIX OpPraHH3MOB.
VYrneobpazoBaHue: €ro yCaoBHs U BIMSHUE HA Ta30BBIH COCTaB aTMOC(EPHI.

MaccoBble BbIMHpPaHHS — 3KOJOTMUECKHE KpHU3UCHI Hpormuioro. I[IpuduHBI M CHEACTBUSL MacCOBBIX
BbIMupaHuid. COBpeMEHHbBIN JKOJIOrMYeCKUil KpH3KC, ero ocodeHHocTu. [Ipobnema coxpaHeHust OropazHooOpaszust
Ha 3emiie.

CoBpeMeHHasl CHCTEMa OpraHudeckoro Mwupa. [lpuHImnBl Kraccuukanuu opraHn3MoB. OCHOBHBIE
CHCTEMAaTHUYECKUE IPYTIIBI OPTaHU3MOB.

JdemoncTpauuun

Hoptpersr: ®@. Penu, JI. Cmamnanmanu, JI. [acrep, M. U. Meunukos, A. W. Omapun, Jx. Xonnmein, I'.
Meénnep, C. Muiep, I'. FOpm.

Tabnuupt u cxembl: «Cxema onbita @. Penny, «Cxema ombita JI. [Tactepa mo m3ydeHnIo caMmo3apoxiaeHust
xu3Hm», «Cxema ombita C. Mmmiepa, . FOpu», «DTamel HeopraHmdeckoi 3BOMOINI», «I eoxpoHOIOrmYecKas
mkana», «HaganpHble 3Tansl OpraHMdeckoil sBomonum», «Cxema oO0pa3oBaHMSA 3YKapHOT ITyTEM CHUMOMOTEHE3ay,
«Cucrema xuBoi mpupoasl», «CTpoeHne BUpyca», «ApoMopdo3sl pacTeHni», «PuHIOPUTE, «OTHOKIETOYHBIE
BOIOpPOCTI», «MHOTOKIETOUHBIE BOAOpOCTI», «Mxwu», «llamopoTHukm», «IomoceMeHHBIE pacTeHus», «OpraHbl
LBETKOBBIX pacTeHuit», «Cxema pa3BUTHS >KHBOTHOIO MHpPa», «ApomMopdos3sl XHBOTHBIX», «IIpocteiimmey,
«Kumeunomonoctaeiey, «Ilnockue uepBm», «Unenucronoruey, «PeiOb», «3eMHOBOIHBIEY, «IIpecMbIKaromuecs,
«Itnupy, «Miekonuraromuey, «Pa3BuTne xKU3HU B apXeilcKol 3pe», «Pa3BuTHe XKU3HU B IPOTEPO3OKMCKON 3pen,
«Pa3BuTHE JKM3HM B NANE030MCKOW 3pe», «Pa3BuTHE XM3HM B ME3030MCKOM 3pe», «Pa3BuTne XU3HU B
KaHO30HCKOM 3pey, «COBpeMeHHas CHCTEMa OPTaHIMYECKOT'O MIPay.

OO6opynoBanue: repdapuy pacTeHHWH pPa3IMYHBIX OTJEIOB, KOJUICKINH HACEKOMBIX, BIIAXKHBIC IPETapaThl
KHMBOTHBIX, PAaKOBHHBI MOJUTIOCKOB, KOJNJIEKIIMH WITIOKOXKHX, CKEIETHl IMO3BOHOYHBIX XMBOTHBIX, Wydena NTHI[ H
3Bepei, KOJUIEKIIH OKaMEHEJIOCTEH, TTOJIE3HBIX HCKOMAeMbIX, MYJISKH OPTaHHIECKUX OCTATKOB OPraHM3MOB.

BupryanbHasi JaopaTopHasi padora «MogenupoBarrne oOneIToB Mrmuiepa—lOpn mo u3ydeHuto
abMOTeHHOT 0 CHHTE3a OPraHMYECKNX COSIUHEHHUH B IEPBUIHON aTMocdepey.

JlaGopaTopHasi padoTa «/3ydeHue 1 onucaHue NCKOMTAeMbIX OCTAaTKOB IPEBHUX OPTaHM3MOBY.

IIpakTuyeckast padora «l13ydyeHre ocoOeHHOCTEl CTPOCHHS PACTEHUH PAa3HBIX OTAEIOBY.

IpakTuyeckast padora «3ydeHne 0cOOEHHOCTEH CTPOESHUS TO3BOHOYHBIX )KUBOTHBIX).



Tema S. IIponcxoxkneHne 4ea0BeKa — AaHTPONOTeHe3

Paznens! v 3a1aun aHTpONIONIOrUH. METO/IbI aHTPOITOJIOTHH.

CraHOBJ€HHE MPEACTABICHUA O IPOUCXOXKIACHUU 4YeloBeKka. Pemurnosnele Bo33peHus. CoOBpeMEHHbIE
Hay4HBIE TEOPUH.

CxoncTBO yenoBeKka € JKUBOTHBIMU. CHCTEMAaTHYecKOe MOJIOXKEHUEe uenoBeka. CBHUIETENbCTBA CXOJCTBA
YeJOBeKa C JKMBOTHBIMH: CPaBHHUTEIHLHO-MOP(OIOrHIEcKre, SMOPHOJIOTHUEcKHe, (DU3N0IOro-ONMOXHMMUYECKHE,
noBefieHueckue. OTINuusl 4eaoBeKa OT KUBOTHBIX. IIpAMOXOXKIIEHHE M KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB.
Pa3Butre ronoBHOro Mo3ra U BTOpOH CUTHAJIBHON CHCTEMBI.

JBwkymue cuibl ((hakTopbl) aHTPOIIOTeHEe3a: OMOJIOrHYeCcKHe, connaibabie. COOTHOIICHHE OMOIOTHIECKUX
1 COLMANIBHBIX (h)aKTOPOB B aHTPOIIOr€HE3E.

OCHOBHBIE CTaJMU AaHTpPOIIOreHe3a. PaHHME ueloBeKoOOpa3Hble 00€3bsHBl (TIPOKOHCYIBI) W paHHUE
MTOHTHJIBI — OOIIHE MPEAKHA YEIIOBEKOOOPa3HBIX 00C3bsH U JIFOJICH. ABCTPAJIOMUTEKH — JABYHOTHE MPEIKU JIFOICH.
UenoBek yMmenblii, MepBbIE M3TOTOBJICHUS OpyAuid Tpyaa. YemoBek NMPsAMOXOASIIMHA M HEpBBIM BBIXOJ JIIOACH 3a
npeznensl Adpuku. YenoBek reiaensOeprckuii — oOMIMK TMPEIOK HEaH/IEpTalbCKOro YelIOBEKa M UesloBeKa
pazymHoro. YenoBek HeaHIepTaIbCKUH KakK BMJ JIOZIE XONogHOro kiumaTa. UenoBek pa3yMHBIN COBPEMEHHOTO
THIIa, JICHUCOBCKHH YeI0BEK, OCBOCHHE KOHTHHEHTOB 3a npeneinamMu Adpuku. [laneoreHerika u naneoreHoOMuKa.

DOBOJIONMST COBPEMEHHOI'O YelloBeKa. ECTeCTBEHHBIH OTOOp B TOMY/SIMAX 4YeldoBeKa. MyTalOHHbINH
npouecc ¥ nonumophusMm. IlonynsiyoHHBIE BOJHBI, Aped( TeHOB, Murpauus U <«3QQEeKT OCHOBATENS» B
HONYJISIIUAX COBPEMEHHOI'0 UeJIoBeKa.

Yenoseueckue pacsl. [lonstue o pace. bonpIme pacel: eBporneoniHas (eBpa3uiickas), aBCTpano-HErPOUIHAS
(3xBaTOpHAaNIbHAS), MOHTOJIOUTHAS (Aa3MaTCKO-aMepUKaHCKast). BpeMs u myTu pacceneHHs YeloBeKa IO IUIaHETe.
EnuHCTBO uenoBedeckux pac. HayuHas HecocTosTenbHOCTh pacu3ma. [IprcrnocoOneHHOCTh YeloBeKa K pa3HbIM
YCIOBHSM OKpYXKarolied cpensl. BimsiHue reorpaduyeckoid cpeapl U npeiipa reHoB Ha Mopdosoruio u
(DU3HOIOTHIO YeoBeKa.

MexnucuuiinHapHble  MeToibl B (u3uueckoil  (OMOJOrMYecKoi) aHTPOMOJOTHMH. DBOINIOIMOHHAS
aHTPOINOJIOTHS W IAJICOAHTPOIONOTUsI UENOBEUECKUX MNOMYISUHA. buocolmanbHble HCCENOBaHUS TMPUPOJIBI
yenoBeka. MccnenoBanue KO3BOIIOLUH OMOIOIHYECKOT0 U COLMAIBHOIO B YEIOBEKE.

JdemoncTpauun

IToprpetsr: Y. lapsuH, JI. Jluku, f. f. Porunckuii, M. M. I'epacumos.

Tabmuupl u cxembl: «Meroapl aHTpononorumy, «['0JOBHOM MO3r uenoBekay, «YernoBekooOpasHbie
00e3bsHbI», «CKeleT 4YeloBeka M CKelIeT IIMMIaH3e», «PyIMMEHTHl M aTaBU3MBDY, «J[BWKymme CHIIBI
aHTPOIOreHe3a», «OBOJIIOIMOHHOE JPEBO 4YelOoBeKa», «ABCTpainonurek», «YemoBek ymenslity, «YemoBek
psIMOXOIAIIHiY, «JleHucoBckuii denoBek» «Heannepramsiey, «KpomanboHbe», «llpeaku yemoBeka», «ITarmbl
SBOJIOLUHM YeJIOBEeKay, «Pachl uenoBekay.

OOopynoBaHue: MyJISDKH OKaMEHEJIOCTEH, IPEeIMETOB MaTepHaiabHONM KyIbTYphl IIPEIKOB 4YEJIOBEKa,
penponykuuu (poTtorpadun) KapTUH ¢ MUPOIOTHIECKUMHU U OUONIEHCKUMHU CIOXKETaMH TIPOMCXOXKICHUS YEIOBEKa,
¢dotorpaduy HaXOIOK HCKOIIAEMBIX OCTATKOB UEJIOBEKAa, CKENeT YeloBeKa, MOIENb Yeperna 4eloBeKa M depena
IIMMIIaH3€, MOJIEb KUCTH YETOBEKA M KUCTH IIMMIIAaH3€, MOJIEIH TOpCca IPEJKOB YEIOBEKa.

JlaGopaTtopHasi paGotra «lI3ydeHnme ocOOEHHOCTEHl CTPOCHMS CKeleTa YElIOBEeKa, CBA3aHHBIX C
TIPSMOXOXKACHHEM.

IIpakTuuyeckas padora «/3ydeHne SKOIOTHISCKUX aJaNTalMi YeIOBEKaY.

Tema 6. Jxojorusi — Hayka 0 B3aMMOOTHOLICHHMSIX OPraHU3MOB M HAJOPraHM3MEHHBIX CHCTEM C
OKpYy:KalLueil cpenoi

3apoxaeHne U pa3BuTHE dKooruu B Tpyaax A. I'ymbompara, K. @. Pymse, H. A. CeseprioBa, O. I'ekkens,
A. Tencmu, B. H. CykauéBa. Pa3nens u 3amaun sxonorun. CBs3b SKOJIOTHUH C PYTUMH HAyKaMU.

Meronp! skornoruu. IloneBbie HaOMrONEHMS. DKCIHEPHUMEHTHI B SKOJOTHH: NPHUPOAHBIE W JTa0OpaTOpHBIE.
MonenupoBaHre B 9KOJIOTHH. MOHUTOPHHT OKPYKAFOIIEH CPeIpl: JIOKAIBHBIN, PErHOHANBHBINA U TI100aTHHBIH.

3HavyeHNe SKOJIOTMYECKUX 3HAHMW JUIS 4YeloBEeKa. JKOJOTMYEeCKO€ MHPOBO33PEHHE KaK OCHOBA CBS3EH
YEJIOBEYECTBA € MPUPOA0o. POpMUPOBAHKE IKOIOTUIECKOMN KYAbTYPhI U SKOJIOTHYECKON TPAMOTHOCTH HACEJIEHUSI.

JdemoncTpauun

Hoptpersr: A. I'ymbomsar, K. @. Pymse, H. A. CeBepuos, D. ['ekkens, A. Tencmu, B. H. Cykaués.

Tabmumpsr u cxemsl: «Paznmensl axomornm», «Mertoabl skonornm», «CxemMa MOHHTOPHHTA OKpPY)KarOIIeH
cpenb».

JlaGopaTopHasi padoTa «/3ydeHne METOI0B HKOJIOTHYECKUX HCCIIEIOBAHII.

Tema 7. Opranusmsl U cpesa o0UTaHUSA



Okonorndeckue (GaxkTopsl W 3aKOHOMEPHOCTH uX JercTBHs. Kiaccumdukanmst 5KOIOrHUecKux (haKTOpoB:
abuoTtnyeckue, OmoTHyeckne, aHTpororeHHble. OOIMe 3aKOHOMEPHOCTH JEHCTBHS OSKOJIOTMYECKHX (hakTopoB.
[paBuio muanmyma (K. npenrens, FO. JInbux). TonepanTHOCTH. DBpHONOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abnornueckre ¢akTopsl. CBeT Kak 3KoJormueckuii (aktop. JleHcTBHE pa3HBIX YJacTKOB COJTHEYHOTO
CHEKTpa Ha OPraHU3MBL. DKOJOTHYECKUE TPYIIIIBI PACTEHUH M )KMBOTHBIX IO OTHOLICHUIO K cBeTy. CHUTHANIBHAS POJIb
cBeTa. POTONEPUOIU3M.

TemmnepaTypa kak skonormueckuii Qaxrop. JlelicTBue Temmeparypsl Ha opraHu3Mbl. [IoHKHIOTEpMHBIE U
TOMOMOTEpPMHBIE OPraHU3MBI. IBPUTEPMHBIE M CTEHOTEPMHBIE OPTaHU3MBI.

BraxxHocTs Kak skonormueckuit axrop. IIpucrocobnennst pacTeHuid K MOJIep)KaHUI0 BOAHOrO OanaHca.
Knaccudukanms pacrenuii mo oTHomieHuo K Boje. IIpucrnocobiaeHns >KUBOTHBIX K M3MEHEHHIO BOJJHOTO PEXKUMa.

Cpenpl oOWTaHMS OpraHW3MOB: BOJHAs, HA3eMHO-BO3YIIHAs, ITOYBEHHAs, TJyOWHHAs MOJIOYBEHHAS,
BHyTpUOpraHu3MeHHas. DH3MKO-XMMHUYECKHE OCOOEHHOCTH cpel OOWTaHus OpraHu3MoB. [IpucnocoOneHus
OpPTraHU3MOB K )HM3HH B Pa3HBIX Cpeniax.

buonornueckue purmbl. BremHnme u  BHyTpeHHHME pUTMBL CyTOUHBIE HM  TOIWYHBIE PHUTMBL
[TpucnocoGeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBHH JKU3HH.

’Kusnennsie Gpopmbl opranusmoB. [ToHsTue o xu3HeHHOH (opme. XKusHeHHBbIE QOPMBI pacTeHuid: 1epeBbs,
KYCTapHHKH, KYCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHWE TpaBbl. JKU3HEHHbIE (OPMBI IKHBOTHBIX:
THJPOOHOHTHI, TeOONOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTPOEHHS U 00pa3a KHU3HH.

buornyeckue dakropbl. Bunbsl OnoTHueckux B3aMMOJEHCTBUI: KOHKYPEHIIUS, XUIIHUYECTBO, CUMOHO3 U €ro
¢dopmbl.  TlapasuTsMm, Kkoomeparmsi, MYTyalu3M, KOMMEHCATU3M (KBapTUPAHTCTBO, HaxJIEOHHYECTBO).
Herpoduueckue B3ammMoneiicTBusi (Tommyeckue, (¢Gopudeckue, (abpuyeckue). 3HAUYCHHE OHOTHYECKUX
BBaHMO}]eI‘/‘ICTBI/II‘/II JUISL CYIIIECTBOBAaHUS OPIraHU3MOB B CPEIC O6I/ITaHI/Iﬂ. HpI/IHHI/IH KOHKYPEHTHOI'O UCKIIFOUCHUS.

JdemoncTpauuun

Tabnuup! 1 cxembl: «JKonorndeckue Gakropb», «CBETOBON CIEKTP», « DKOIOTHYECKUE TPYIIIbI dKUBOTHBIX
N0 OTHOIIEHHUIO K CBETY», «TerIoKpOBHBIE KMBOTHBIE», «XOJOJHOKPOBHBIC »XKMBOTHBIE», «DH3HOIOrH4ecKue
ajanTallid KHUBOTHBIX», «Cpenpl OOWTaHMS OpraHu3MoBY, «buomormdeckue puTtMb), <«OKu3HEHHBIE (HOPMBI
pactenuit», « KuzHeHHbIE (HOPMBI )KUBOTHBIX», «DKOCHCTEMA MIMPOKOIUCTBEHHOTO Jieca», « DKOCHCTEMa XBOHHOTO
necay, «llenn nuranusy», «XumHuaecTBo», «Ilapasutusmy», «KonkypeHmus», «CuMonosy», «KommeHcanusmy.

OGopynoBanue: repOapuu pACTEHWH M SKUBOTHBIX, IPUCIIOCOONECHHBIX K BIMAHHIO Pa3IMYHBIX
9KOJIOTMYECKHX  (PaKTOpOB, TIepOapuy  CBETOMIOOMBBIX, TEHENIOOMBBIX W TEHEBBIHOCIUBBIX  PACTEHUI,
CBETONIOOUBBIE, TCHEIIOOMBbIE M TEHEBBIHOCIHMBBIE KOMHATHBIE PACTEHUS, repOapuy M KOJUISKIUH TeIUI0NI00MBEIX,
3UMOCTOMKHMX, MOPO30YCTOMYHMBBIX PACTEHHH, dUydena MNTHL M 3Bepeil, repbapuu pacTeHUH, OTHOCIIIUXCA K
rurpodutam, kcepopuram, Me30puTaM, KOMHATHBIE PACTEHHS JaHHBIX TPYIII, KOJUIEKLIUH KMBOTHBIX, OOUTAIOLINX
B Pa3HBIX cpefax, repOapuy M KOJJICKLMU PAaCTEeHHH M YKMBOTHBIX, 0OJAIalOIUX YepTaMH IPHCIIOCOOICHHOCTH K
CE30HHBIM W3MEHEHHSAM YCJIOBHH JKH3HH, TepOapuy M KOJUICKIUH PACTCHUH M KUBOTHBIX Pa3JIMYHBIX )KU3HEHHBIX
(opM, KOJJIEKIIMHN KUBOTHBIX, YIACTBYIOIIUX B PA3IMYHBIX OMOTHYECKUX B3aUMOJIEHCTBHSX.

JlaGopaTopHas pa6oTa «BrIsiBIeHNE IPUCTIOCOOICHIA OPTaHU3MOB K BIUSHHIO CBETa».

JlaGopaTopHas pa6oTa «BpIsABIeHNE TPHUCTIOCOOICHUI OPTaHN3MOB K BIUSHHUIO TEMIIEPATYPhD».

JlaGopaTopHas pa6oTa « AHATOMHYECKHE OCOOEHHOCTH PACTCHUI U3 PAa3HBIX MECT OOUTaHHDY.

Tema 8. Dxos10orusi BUAOB U MOMYJIs LMt

OKONOTMYECKHE XapaKTepUCTUKH mnomymauuu. llomynsamus kak Owonmormueckas cucrema. Poib
HEOJIHOPOAHOCTH Cpelbl, (U3UYECKHX OapbepoB M OCOOCHHOCTEH OWONOrMU BHIOB B  (HOPMHUPOBAHUH
MIPOCTPAHCTBEHHONW CTPYKTYpHl moOmyssiuuil. OCHOBHBIE MOKa3aTelNH MOMYJSIIUN: YHCICHHOCTh, ITIOTHOCTb,
BO3pACTHAsI U TOJIOBAs CTPYKTYpPa, POXKAAEMOCTb, IIPUPOCT, TEMIT POCTA, CMEPTHOCTb, MUTPALIHSL.

OKkonorndeckast CTpykTypa nomyssinud. OLEHKa YHCIEHHOCTH MOMyNAnuM. JlMHaMuKa momymsanuu u eé
perymanus. bruotmdecknii moreHuman nomyasnud. MopenupoBaHHWEe IMHAMHMKM Tomymsiouu. KpuBele pocrta
YHUCIIEHHOCTH TMOMysiyy. KpuBble BEDKHBAaHUSL. Peryssiust YucIeHHOCTH TOMYIISINNi: poib (DaKTOpOB, 3aBUCSIIAX
1 HE 3aBHUCAIINX OT IDIOTHOCTU. DKOJIOTHYECKUE CTpaTeruu BUIOB (I- u K-cTparterum).

[onsTHEe 00 SKONMOTMUYECKOW HUIIEe BHAa. MecrooOuranme. MHOrOMepHass MOJENb IKOIOTHYSCKON HHIITH
Jx.M. XatunHcona. Pa3mepsl 3konoruyeckoil Huiu. IloreHnuanpHas v peaan3oBaHHas HULLY.

Bun kak cucremMa momyismuid. Apeansl BHIOB. BHIBI M WX JXKU3HCHHBIE CTPATErWH. OKOJIOTHYECKHE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEICHHS M MUT DAL )KUBOTHBIX. bronornieckie MHBa3HM Yy)>KepOIHBIX BUJIOB.

JeMoHcTpanuu

Hoptper: Jx. M. XaT4nHCOH.



Tabmupl U cxembl: «DKOJIOTMYECKHME XapaKTEPUCTHKHM TOMyasnun», «lIpocTpaHCTBEHHash CTpyKTypa
nonynsanun», «Bo3pacTHele mupaMuabl Nomyasauum», «CKOpOCTh 3acCeleHHs MOBEPXHOCTH 3€MIM pa3IHMYHBIMU
opranuzMamMmy, «Mogenb skonorudeckoi Humu Jx. M. XatunHcoHay.

O6opynoBanue: repOapuy pacTeHHUH, KOJUIEKIIUH KUBOTHBIX.

JlaGopaTopHasi padota «IIpucrocoOneHus ceMsH pacTeHUI K pacCeIeHUION.

Tema 9. Ikostorus coodmecTB. IKOIOTHIECKHE CHCTEMBI.

CooOmiectBa oprann3mMoB. broneHos u ero ctpykrypa. CBsi3u MeX/y OpraHiM3MaMH B OHOLIEHO3E.

Okocucrema Kak oTkpbITas cucteMa (A. Jx. Tencnn). OyHKIMOHAIBHBIE OJIOKM OPTaHU3MOB B 9KOCHCTEME:
TIPOIYIEHTHI, KOHCYMEHTBI, penyleHTsl. Tpoduueckue ypoBau. Tpoduueckue nenu u cetdn. AOGHOTHYECKHE OJIOKU
skocucTeM. I1ouBBI U UIIBI B 3KOcHCcTEMax. KpyroBopoT BeIIEeCTB U MOTOK SHEPTHH B HIKOCUCTEME.

OCHOBHBIE TIOKa3aTeNN IKOCHCTEMBL. bruomacca 1 mpoyKius. DKOJI0rHuecKie MUpaMuabl Yucell, OnoMacchl

Y DHEPTHUH.
Jlunamuxa sxkocucmem. Kamacmpoguueckue nepecmpouiku. @nykmyayuu. HamnpaBieHHbIC 3aKOHOMEPHBIC
CMEHBI COOOIIECTB — CYyKIeCCUH. IlepBUYHBIC W BTOPUYHBIC CYKIICCCHM W WX MPHYHHBL. AHTPOIOTCHHBIC

BO3/IeiicTBUS Ha cykueccuu. KnmmakcHoe cooOmiectBo. bropasHooOpaswe M MmosiHOTa KpYyroBOpoTa BEIIECTB —
OCHOBa YCTOMYMBOCTH COOOIIIECTB.

IpuponHble 3KOCUCTEMBL. JKoCUCHmeMbl 03Ep U peK. DKocucmemvl MOpell U 0Keanos. DKocucmemyvl MyHOP,
J1ecoe6, cmeneti, nyCHblHb.

AHTpONIOreHHbIE HKOCHUCTEMBbI. ATpOIKOCHCTEMAa. ATpOleHO03. Pa3nuums Mexay aHTPONOreHHBIMH U
NPUPOAHBIMU 3KOCUCTEMaMH.

Ypb6oakocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucreM. ['opoackas ¢iopa u payna. CuHaHTpOnH3aLust
ropojickoii hayHsl. bruonornueckoe u X03sMCTBEHHOE 3HAYSHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKkoHOMEpHOCTH (OPMHPOBAHMSI OCHOBHBIX B3aWMOJICHCTBUII OpraHU3MOB B DJKOcHUCTeMax. Poib
KACKAOH020 pghexma u 8ud06-20Uuuramopos (Kuiouesvbix 6U008) 6 (ynkyuonuposanuu sxkocucmem. IlepeHoc
OHEPruv U BEUIECTB MEXKAY CMEXKHBIMH 3KOCHCTEMAaMU. Y CcTOMYNBOCTD OpraHnu3MoB, HOHyJ'IS[IlI/Iﬁ U 3KOCUCTEM B
YCIIOBHSAX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3IECHCTBUI.

Mexanusmvl  6030eticmeusa  3acpsAsHEHU PA3HBIX MUNOE HA  CYOOP2AHUSMEHHOM, OpP2AHUSMEHHOM,
NONYAAYUOHHOM U  IKOCUCTNEMHOM  VPOGHAX, OCHOBbL IKOJOSUYECKO20 HOPMUPOBAHUA  AHMPONOSEHHO20
6030eticmeusi. MeToq00rusl MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIIOT€HHBIX 3KOCHUCTEM.

JdemoncTpauun

[optpet: A. JIx. Terciu.

Tabmuuel u cxembl: «CTpykTypa OHOLEHO3a», «DKOCHCTEMa LIMPOKOIHUCTBEHHOTO JIecay, «IKOcHCTeMa
XBOMHOrO Necay, « DyHKIIMOHAIBHbIE TPYIIIBI OPTaHU3MOB B 3KocucTeMe», «KpyroBopor BEIIECTB B 3KOCHCTEME,
«enn nuTtanus (macTOMIIHASA, IOETpPUTHAS)», «IKOJOTHYECKas MHpaMHIa 4Yucel», «IDKOJIOTHYecKas MUpaMuia
Ouomaccel», «OJKOJIOTMYecKas IHpaMuna dsHeprum», «OOpazoBanue Oonora», «llepBudHas —cykueccus,
«BoccTaHoBieHue neca mocie mnoxapa», «JKocucTeMa o03epa», «ArpoleHos3», «KpyroBopor BelecTB U MOTOK
SHEPIuM B arporeHosey, «I[Ipumepsr ypOoosKocHcTeM».

OGopynoBanue: repOapuy pacTeHHH, KOJUIEKIMM HACEKOMBIX, 4ydena ITHI M 3Beped, repOapuu
KYJIbTYPHBIX ¥ JTUKOPACTYIINX PACTCHUH, aKBapUyM KaK MOJIETb SKOCHCTEMBI.

IIpakTuyeckast padora «3ydeHue u onnucanue ypo0o3KOCHCTEMBD).

JlaGopaTtopHasa padora «/3ydeHume pa3HOOOpa3Wsi MENKHX IMOYBEHHBIX UWICHHCTOHOTHX B Pa3HBIX
9KOCHUCTEMAX).

IKCeKypeusi «DKCKypcHs B TUITHYHBIN OmoreorieHo3 (B AyOpaBy, Oepe3HsK, ebHUK, Ha CyXOIONbHBIA WIIH
MTOWMEHHEIH JTIyT, 03ep0, O0I0TO)».

IKCKypeusi «IKCKypCHs B arpPOIKOCHUCTEMY (Ha TIOJIE FITH B TEIUTUIHOE XO3SHUCTBO)Y.

Tema 10. Buocdepa — rinodanbHasi IKOCHCTEMA

Bruocdepa — obmeruranerapHas obomouka 3eMIiH, T CYIIECTBYET WIUIM CYIIECTBOBaja JKW3Hb. Pa3BuTHE
mpeacTaBieHnit o 6mocdepe B Tpymax J. 3tocca. Yuenne B. . Bepraackoro o 6mocdepe. Obmact Onocdepsr u eé
cocraB. JKuBoe BeriecTBo 6nocdeps! 1 ero GyHKINH.

3akoHOMEpHOCTH cymiecTBoBaHMs Omoceprl. OcobeHHOCTH OMOCephl Kak TI00ATBHON 3KOCHCTEMBL
JuramMudeckoe paBHOBecrue B Omocepe. KpyroBopoTsr BemecTB U OMOreOXUMHUYECKUE IUKITEI (Yyriaepoaa, a3oTa).
PurmuaHOCTS siBeHHI B Orocdepe.

3onaneHOCTH OMOChepsl. [loHsTHEe 0 OMomMe. OCHOBHBIC OMOMBI CYIIIU: TYHIpA, XBOWHBIC Jieca, CMEIIaHHBIE
Y NIMPOKOJIMCTBEHHBIE Jieca, CTEMH, CaBaHHBI, ITyCTBIHH, TPOIIMIECKHUE JIeca, BHICOKOTOPhs. KimMar, pacTUTeNbHbII
1 KUBOTHBI MHp OMOMOB CYIIIH.



CrtpykTypa U (YHKITUS )KUBBIX CHCTEM, OIICHKA MX PECYPCHOTO MOTEHIMAaIa U OnocepHBIX (yHKIIHH.

JeMoHcTpanuu

Ioptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmumer u cxemsl: «I'eocdepsr 3emmm», «KpyroBopor azora B mpupoae», «Kpyrosopor yriepoma B
mpupozae», «Kpyrosopor xucmopona B mpupose», «KpyroBopor Boasl B mpupopae», «OCHOBHbIC OHOMBI CYIIII,
«KnumaTuueckue nosica 3emiun», « TyHapa», «Takray, «CMmemansslit necy, «lllupokonucTBeHHsbi ec», «CTenby,
«CaBanHay, «IlyctbiHay, «Tponuueckuii gecy.

OO6opynoBaHue: repOapuu pacTCHUH pa3HBIX OMOMOB, KOJUICKIIUHU KUBOTHBIX.

Tema 11. YesioBek U OKpY:KAIOIIAs cpeaa

DKOJIOTHYeCKHUEe KPU3UCH U MX MPUYHMHBEL Bo3jeiicTBue denaoBeka Ha Onochepy. 3arps3HEHHE BO3IYIIHOMN
cpenbl. OxpaHa BO3ayxa. 3arpsizHeHHe BOAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue moussl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue kinumara.

AHTpOMOreHHOE BO3CHCTBHE HA PACTUTEIBHBIN W KUBOTHBIM MuUp. OXpaHa pacTUTEIBHOTO U KHBOTHOTO
Mupa. OCHOBHBIC TPUHIIMIBLI OXpaHbl Tpuponabl. KpacHeie kauru. Oco0o oxpaHseMble MPHPOIHBIC TEPPUTOPHH
(OOIIT). boranuueckue capbl ¥ 300J0THYECKUE TAPKH.

OCHOBHBIC  TPUHITUIBI ~ YCTOWYMBOIO  Pa3BUTHs  4YEJIOBEUSCTBA W NPUPOABL.  PalMoHajIbHOE
MIPUPOOIOIH30BAHUE U COXPAHEHUE OHMOIOrHYECKOro pazHooopasus 3emin. OOIIme 3aKOHOMEPHOCTH TII00aTBHBIX
9KOJIOTHUECKUX KPU3UCOB. OCOOCHHOCTH COBPEMEHHOI'O KPH3HUCa U €r0 BEPOSTHBIC MOCICACTBHS.

Pa3BuTHe METO0B MOHUTOPHHTA Pa3BUTHsI OMACHBIX TEXHOTEHHBIX TpolleccoB. Cucmemmvle ucciedo8anus
nepexooa K pecypcocbepezaiouell U KOHKYPEHMOCHOCOOHOU dHepeemuke. Buonosuyeckoe pasHoobpasue u
buopecypcvl. Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneuusarowue O0oCmyn K UH@oOpmayuu no
COCMOSIHUIO OMOCIbHBIX 8U008 U dKkocucmem. OCHOBbL IKOpeaburumayuy Kocucmem u cnocob6oe 60pvowlL ¢
buonogpescoenusmu. Pexoncmpykyus Mopckux u Ha3eMHbIX IKOCUCTHEM.

JdemoncTpauuun

Tabmumpbl U cxembl: «3arpssHeHHe aTMOChepbl», «3arps3HeHue ruapochepsn», «3arps3HEHHE MOUBBIY,
«[TapuukoBbIit 3hpex, «Ocodo oxpaHseMble IPUPOIHBIE TEPPUTOPUI», «MOJIEIH YIIPABISEMOr0 MUPaY.

OoOopynoBanue: ¢ortorpaduu oxpaHseMbIx pacTeHuil u xuBOTHbIX KpacHodl kuurum Poccuiickoit denepary,
KpacHoii kHuru peruona.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MUA HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JJMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOSHHS OOYYAIOIIMMHCS IIPOTPaMM CpPEIHETO
o01ero 00pa3oBaHust: TMYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHEIE.

B cTpykType JNHMYHOCTHBIX PpE3yIbTAaTOB OCBOCHHUS IPOrPaMMBbl 10 OHOJOTMH BBIIEIEHBI CIEIYIOIINE
COCTaBJISIIOIIIME: OCO3HAaHWE OOyYaroNMMHUCS pPOCCHUMCKON TPakAaHCKOM WIEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIPHOCTH U CaMOOIPENENeHUI0, Hatuuue momueayuu K OOYYEeHHIO OuoIoruy,
YeleHanpasieHnoe pazeumue BHyTPEHHNX YOeKIeHUH JINYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH M UCTOPHIECKUX
TPaAuLUHA pa3BUTUSA OUOIOIMYECKOrO 3HAHUS, 20MOGHOCHb U CHOCOOHOCTL ODYYAIOIIMXCS PYKOBOICTBOBATHCS B
CBOEH JISSTENIEHOCTH IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMH, TIPHCYIIMMH CHCTEMe OHOIOrHUecKoro oopa3oBaHus,
Hanuuue npagoco3HanUs SKONOTMIECKOH KyIbTYphl, CROCOOHOCHU CMAUMb UETH U CTPOUTD JKU3HEHHBIC [UIaHBL

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPaMMbl IO OWOJOTMHM JOCTUTAIOTCS B EAMHCTBE Y4eOHOW U
BOCIIUTATEIbHON JESITENbHOCTH B COOTBETCTBUM C TPAJUIMOHHBIMM POCCUHCKUMH  COLMOKYJIBTYPHBIMHU,
HUCTOPUYECKUMH U JIYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, TNPHHATHIMH B OOIIECTBE IMpaBWIaMH U HOPMaMH
TIOBE/IEHHS M CIIOCOOCTBYIOT TPOIECCaM CaMOIO3HAHMS, CAMOBOCITMTAHUS U CAMOPA3BUTHSI, Pa3BUTHUsI BHYTpEHHEH
MO3UINU JIMYHOCTH, IMAaTPpUOTU3MA W YBAXKCHUS K 3aKOHY M TIIPaBOIOPAAKY, UYCIOBEKY Tpyda U CTaplieMy
IIOKOJICHUIO, B3aMMHOI'0 YBaXXCHMUA, GepemHoro OTHOLICHUSI K KYJIBTYPHOMY HACJICAUIO U TpagulusIM
MHOT'OHAaLIMOHAJILHOT 0 Hapona Poccuiickoi Penepanyu, NIPUPOAE U OKPYKAIOILIEH Ccpene.

JImgHOCTHBIE PE3YIbTAaThl OCBOCHUA y‘IC6HOFO npeameTa «buomorus» JOJDKHBI OTpa)KaTb I'OTOBHOCTH U
CHOCOOHOCTh 00YYaIOIIMXCsl PYKOBOACTBOBAThCS CHOPMHUPOBAHHOW BHYTPEHHEH MO3WIMEH JTHMYHOCTH, CUCTEMOM
HECHHOCTHBIX OpHCHTaHHﬁ, IMNO3UTUBHBIX BHYTPECHHUX y6e>1<)1eH1/1171, COOTBETCTBYIOIINX TPAAUITUOHHBIM LEHHOCTAM
pOCcHiCKOro OOIIeCTBa, PACIIMPEHUE KHM3HEHHOTO OIBbITAa M OMbITa JEATEIBHOCTH B IPOLIECCE peallu3aluu
OCHOBHBIX HaIllPaBJIEHUH BOCIIMTATEIBHOM JIESTEIbHOCTH, B TOM YHUCJIE B YACTHU!

1) rpa:kaaHCKOro BOCHMTAHMS:

cOopMUPOBAHHOCTE TPAXKIAHCKONH IMO3MIMH OOYYalOIIerocsi Kak aKTUBHOIO W OTBETCTBEHHOTO WICHA
pOCcHiicKOro o0IIecTBa;

OCO3HAHHME CBOMX KOHCTHTYLIMOHHBIX IIPaB M 00S3aHHOCTEH, yBaXKEHHE 3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH MAEATENBHOCTH INPHU CO3JaHUM YYEOHBIX IIPOCKTOB, PELICHUU
y4eOHBIX U [I03HABATENbHBIX 3a/1a4, BHINOIHEHUH OO0 MYECKHUX KCIIEPUMEHTOB;

CIIOCOOHOCTH OINpENeNATh COOCTBEHHYIO ITO3UIMIO II0 OTHOLIEHHWIO K SIBJIEHHMSM COBPEMEHHOH JKH3HH M
0OBSICHATE €€;

YMEHHE Y4YHUTHIBATH B CBOMX JEHCTBHAX HEOOXOOMMOCTH KOHCTPYKTHBHOTO B3aMMOACHCTBHUS JIIOHEH ¢
Pa3sHBIMH YOKAECHUAMH, KYJIbTYPHBIMH IIEHHOCTSIMH U COLIMANBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOI'O BBIMOJHEHHS Y4EOHBIX, IO3HABATENbHBIX U
HCCIIE0BATENbCKUX 3371a4, YBA)KUTEIBHOIO OTHOLIEHHs K MHEHHIO ONIOHEHTOB NpPH OOCYXIEHHUH CIOPHBIX
BOIIPOCOB OMOJIOTHYECKOTO COJEPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTpHOTHYECKOro BOCIIUTAHMS:

c(pOpMHPOBAHHOCTh POCCUHCKOMN I'pakJaHCKOH MAEHTUYHOCTH, MaTPUOTH3MA, YBAXKEHHA K CBOEMY HAapoay,
YyBCTBA OTBETCTBEHHOCTU Nepen PonuHOH, ropaoctu 3a cBod Kpaid, cBOr0 PonuHy, CBOM S3BIK U KYJIBTYpY,
MIPOLIIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBHOr0 Haposa Poccuy;

LICHHOCTHOE OTHOIIEHWE K NPHPOAHOMY HACIEOHIO W TaMATHHUKAM IIPUPOIBI, JOCTIOKEHHAM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTH OLIEHWBATh BKJIQJ POCCHHUCKUX YJYEHBIX B CTAHOBJICHHE WM Pa3BHTHE OMOIOTHH, MTOHMMAHHS
3HA4YEHHs OMOIOTMH B IO3HAHNH 3aKOHOB ITPHUPOJIBI, B )KU3HU YEIOBEKA 1 COBPEMEHHOT'O O0IIECTBA;

npeitHas yoexx1€HHOCTh, TOTOBHOCTH K CIY)KEHHUIO M 3amuTe OTedecTBa, OTBETCTBEHHOCTh 3a €ro Cyap0y;

3) IyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHUE TYXOBHBIX LIEHHOCTEN pOCCUICKOr0 Hapoaa;

c(OpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3THUECKOT'O MOBE/ICHHS;

CIIOCOOHOCTH OIICHWBAaTh CHUTYalMI0 W TPHHUMAaTh OCO3HAHHBIE PEIICHWS, OPHEHTHPYSICh HAa MOpaJbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIa/1a B IOCTPOCHNE YCTOWINBOTO OYIyIIIEro;



OTBETCTBEHHOE OTHOIIEHHE K CBOUM DPOAUTENSAM, CO3JaHHMI0O CEMbH Ha OCHOBE OCO3HAHHOI'O IPHUHATHUSL
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TPaJULUAMU HaponoB Poccuu;

4) 3CTETUYECKOr0 BOCIIMTAHMS

JCTETHYECKOE OTHOIICHNE K MUPY, BKIIIOYast 3CTETUKY ObITa, HAYIHOTO M TEXHUIECKOT0 TBOPUECTBA, CIIOpPTa,
Tpya, OOIIECTBEHHBIX OTHOIICHHH;

TIOHMMAaHKEe YMOLMOHAJIEHOTIO BO3/IEHCTBHUS JKUBOI NPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPa)KEHHIO B Pa3HBIX BHAAX HCKYCCTBA, CTPEMIIEHHE MPOSIBIATh Ka4eCTBa TBOPUYECKOM
JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHWA, (OPMHUPOBAHUS KYJBTYPbI 3I0POBbSI W 3MOLMOHAJIBHOIO
OJaronosyyus:

TIOHMUMaHNe ¥ peayu3alys 3J0pOBOro m Oe3omacHoro obpasza XHM3HH (340pOBOE NUTaHHUE, COONIOICHUE
THTHEHWYECKUX TPaBWI M HOPM, COaJaHCUPOBAHHBIM PEXHM 3aHATHH W OTAbIXa, peryasipHas Quzndeckas
aKTHBHOCTbB), OEpEeXHOro, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOIIEHUS K COOCTBEHHOMY (U3UUECKOMY H
NICUXUYECKOMY 37I0pPOBBIO;

NOHMMaHHE IIEHHOCTH IPaBWJI UHIUBUAYAJIBHOTO M KOJUIEKTHBHOTO O€30MacHOr0 TOBEJCHUS B CUTYAIHsX,
YTPOXKAIOLIUX 30POBBIO U KU3HU JIIOEH;

OCO3HAHME TIOCIEJNCTBUH M HENPHUATHS BPEIHBIX IPHUBBIUEK (YIIOTpEeOJIEHHsT aJIKOrois, HapKOTHKOB,
KypeHus);

6) TPy10BOr0 BOCIIUTAHUSI:

TOTOBHOCTb K TPY/ly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYIOI00HE;

TOTOBHOCTh K aKTHBHOH JIESITENbHOCTH TEXHOJOTHYECKOH M COLMAIbHOW HANpaBIEHHOCTH, CIIOCOOHOCTH
WHULIMUPOBATD, IJIAHUPOBATH U CaMOCTOATECIIBHO BBITIOJIHATE TaKYIO0 JCATCIbHOCTD,

UHTEpeC K pa3sIMuHbIM cepaM MpodeccroHaNBLHOM AesSTeTbHOCTH, YMEHHE COBEPILIATh OCO3HAHHBII BHIOOD
Oymynied nmpodecchu M pearn3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IIaHbBI;

TOTOBHOCTb U CITOCOOHOCTB K 00pa30BaHMIO M CaMOOOPa30BaHUIO Ha NPOTSDKEHNUH BCel KHU3HU;

7) 3K0JI0rH4eCKOr0 BOCIIMTAHUS:

9KOJIOTMYECKH LeJIecO00pa3Hoe OTHOIICHHE K IMPUPOAE KaK HCTOYHHMKY JKM3HM Ha 3emie, OCHOBE e&
CYIIIECTBOBAHUS;

HOBBIIIEHUE YPOBHS KOJIOTMYECKON KyIbTYpBI: MPHOOPETEHUE ONbITA IJIAHUPOBAHUSA TTOCTYIIKOB U OLEHKU
HX BO3MOKHBIX IIOCJIEICTBUM AJIs1 OKPYKAIOLIEH Cpebl;

OCO3HAHHE INI00ATIBHOr0 XapakTepa SKOJIOIHIESCKHX MPOOIeM U IIyTel MX PeIIeHUs;

CIIOCOOHOCTH HMCIIONB30BaTh MPHOOpETaeMble NMPU M3YYCHHUH OHMOIOTMM 3HAHUS W YMEHHS IPH PEIICHUH
npo0jeM, CBSA3aHHBIX C PALMOHAIBHBIM IIPUPOAOINONB30BaHHEM (COONIOACHHE IMPABHJI IMOBEICHUS B IIPUPOJE,
HaIpaBJICHHBIX HAa COXPAHEHHE PaBHOBECHS B SKOCHUCTEMAaX, OXpaHy BHIOB, IKOCHUCTEM, OHochepbl);

AKTUBHOE HENpUATHE [EHUCTBUM, MPUHOCAIIMX Bpel OKpYXKarolled NpUpOJHOM cpele, YyMEHue
MPOTHO3UPOBATH HEOJIATONPHUATHBIE SKOJIOIHIECKHIE MOCIEACTBUS NpeaIPUHIMAaEeMbIX NeHCTBUI U NpeqOTBpallaTh
ux;

HaJIMYUE PAa3BUTOIO SKOJOTMYECKOI'0 MBIIUICHHS, 3KOJIOTMYECKOM KyIbTYpBI, OIbITa JAEATEINbHOCTH
9KOJIOTMYECKON HANpaBICHHOCTH, YMEHHS PYKOBOACTBOBaThCS MMH B IIO3HABATEIbHON, KOMMYHHKATUBHOM H
COLIMAJIBHON TIPAaKTHUKE, TOTOBHOCTHU K YYaCTHIO B IIPAKTHUECKON AEATEIbHOCTH SKOJIOTHIECKON HAIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpMHPOBAHHOCT MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHTHA HAyKH H
OOIIECTBEHHONW NPAaKTUKH, OCHOBAHHOTO HA JAWANIOTe KYJIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTAa B
MIONUKYIBTYPHOM MHDE;

COBEPILIEHCTBOBAHME SI3BIKOBOM M UNTATENBCKON KYJIBTYPHI KaK CPEACTBA B3aUMOACHCTBHUS MEXAY JTIOJbMHU
1 TIO3HAHUS MUPa;

MOHNUMaHHUE Crenu(ukn OMONIOrMM Kak HayKH, OCO3HAaHUS e€ poin B (DOPMHPOBAHMH PAIMOHAIBEHOTO
HAyYHOT'O MBIIUICHUS, CO3JaHUM IIEITOCTHOTO MPEJICTABICHUS 00 OKPY)KAIOIIEM MHUpE KaK O €AWHCTBE MPHUPOJIHI,
YeJoBeKa M OOIIECTBAa, B MO3HAHWHU MPHUPOTHBIX 3aKOHOMEPHOCTEH M PEIICHNH MPOOJIEM COXpPAaHEHHS MPUPOIHOTO
PaBHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OWOJIOTMH /ISl COBPEMEHHOM IMBWIIM3AIMU: OOECTIEYECHUS] HOBOTO YPOBHS
Pa3BUTHSL MEIUIMHBI, CO3JAHHE MEPCIEKTHBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX PEIIaTh PECYpCHBIE IPOOIIEMBI
Pa3BUTHS YEIOBEYECTBA, IIOMCKA ITyTeH BBIX0/A U3 TI00ATBHBIX HKOJIOTHYECKHUX MPOoOIeM 1 00ecTiedeH s Iepexosia
K YCTOHYMBOMY pa3BHTHIO, PAIlMOHAIIFHOMY HCIONB30BAHUIO TPHPOIHBIX PECYpPCOB M (OPMHUPOBAHHMIO HOBBIX
CTaHAAPTOB XKH3HU;



3aMHTEPECOBAaHHOCTh B IIOJyYEHUHM OHMOJIOTMYECKNX 3HAHMHA B LENSAX MOBBIIIEHHUs OOIIEH KyNbTYpBI,
€CTECTBEHHO-HAYYHOH TPAMOTHOCTH, KaK COCTaBHOM dYacTH (YHKIMOHAJIBHOM TPaMOTHOCTH OOYdJaroIuxcs,
(bopMupyemMoii Ipyu U3y4eHNH ONOIOTHH;

MOHUMAaHHE CYIIHOCTH METOJOB II03HAHMs, WCIOJNB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH
WCIIONIB30BaTh MOJTydaeMble 3HAHUS ISl aHAIN3a U OOBSICHEHHUS SBJICHUHA OKPYKAIOIIEro MHUpa M MPOUCXO/SIINX B
HEM M3MEHEHHH, YMEHUE JIeJaTh 00OCHOBAHHBIE 3aKIIIOYEHHS HA OCHOBE HAYYHBIX (DaKTOB M UMEIOLIUXCS JaHHBIX C
LIEITBIO MTOTYYEHHs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIIONb30BaTh OMOIOTHUECKHE 3HAHMS Ul PELIEHHs MpoOJIeM B pealbHBIX
KHU3HCHHBIX CHTYaIUsX;

OCO3HaHHWE LEHHOCTH HAay4YHOH  JEATeNbHOCTH, TOTOBHOCTH  OCYIIECTBJIATH  IPOEKTHYIO |
HCCIIEIOBATENBCKYIO AESTEIHHOCTh HHANBUIYILHO U B TPYIIIIE;

TOTOBHOCTB M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY ITOJIYdEHHIO
HOBBIX 3HaHHUH IO OMOJIOTHH B COOTBETCTBUH C )KU3HEHHBIMH MTOTPEOHOCTSIMU.

METAINNPEIMETHBIE PE3YJIbTATBI

MeramnpenMeTHbIe Pe3yNbTaThl OCBOCHHS YdeOHOro mpeamera «BHONOrHs» BKIFOYAIOT: 3HAYUMBIC IS
(bopMHUpOBaHKS MUPOBO33PEHHUS 00YUAIOIIMXCS MEXIUCIUILTHHAPHbBIC (MEXKIPEAMETHbIC) O0IIIEHAYYHbIC MOHSITHS,
OTpaKaromue neJI0CTHOCTb Hay'-lHOﬁ KapTuHbl MHpa U Cl'leI_lI/I(bI/IKy METOAOB TIIO3HAHUA, HCHOJIB3YEMBIX B
€CTECTBEHHBIX HayKaX (BEIECTBO, JHEPrus, SIBJIICHHE, NPOIECC, CUCTeMa, HAy4HbIH (DaKT, MPUHIMI, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, WCCIAEA0BaHNe, HAOMIOJCHHEe, HW3MEPEHHe, OKCIEPUMEHT W Jpyrue);
YHUBEpCabHbIe YydueOHble AeHCTBUS (TO3HABaTeNbHbIE, KOMMYHUKATUBHbIE, PETYISATHBHBIC), 00ECIIEYHBAIOIINE
¢bopmupoBaHre (QYHKIHOHAILHOW TPAMOTHOCTH ¥ COIMANBHOW KOMIIETEHIIMH OOYydJaromuxcs; CIOCOOHOCTh
00y4arONUXCsl UCMOIBb30BATh OCBOCHHBIC MEKIUCIMILTHHAPHBIC, MUPOBO33PCHUCCKHE 3HAHUS M YHHBEPCAIbHbIC
y4eOHbIe IeHCTBUS B TO3HABATEIBHOM U COIIMAIILHOM MTPAKTHKE.

B pesynbrare u3ydeHus OMONOTMM HAa YPOBHE CpEIHEro oliiero odpasoBaHusl y oOydaromierocs OymayT
c(opMHpPOBaHbl IO3HABATEIbHBIE YHUBEPCAJbHBIC Y4eOHbIE MAEHCTBHS, KOMMYHHMKATHUBHBIE YHHBEpCAJbHBIC
y4eOHbIe JeHCTBYSA, PErY/ATUBHbBIE YHUBEPCAIbHbIE yaeOHbIE AEHCTBHS, COBMECTHAS ICATEIBHOCTb.

MeranpenMeTHble pe3yabTaThl OCBOCHHUS IPOIPaMMBI CPEIHEr0 O0IIero 00pa3oBaHus AOIKHBI OTPaXKaTh:

OByajieHUe YHUBEPCATbHBIMH Y4eGHBIMH N03HABATEIbHBIMH AeHCTBUSIMU:

1) 6azoBble JIOrHYeCKHe IeHCTBHS:

CaMOCTOATEIBHO (hOPMYIHPOBATH U aKTYaJIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCIIONB30BAaTh NPU OCBOCHUM 3HAHMI NMPUEMBI JIOTMYECKOTO MBIIUICHUS (aHANIW3a, CHHTE3a, CPaBHEHUS,
knaccudukamu, oOOOLIEHHUsS), PACKPBIBATH CMBICT OHMOJOTMYECKMX MOHSITHH (BBIIENSTh HMX XapaKTEepHbIE
NPU3HAKH, YCTAaHABINBATH CBSI3H C APYTHMH OHATHAMH);

ONpeNeNATh LEeNU NeTeIbHOCTH, 3a4aBasi MapaMeTphl U KPUTEPHU MX TOCTH)KCHHUS, COOTHOCUTD PE3yIIbTAThI
JEATENFHOCTH C IOCTABJICHHBIMH LIEIISIMU;

HCIIONB30BaTh ONOIOTMYECKHE MOHATHS 11 OOBSICHEHUS (JaKTOB U SBJICHUH )KUBOH IPHPOJIBL;

CTPOHMTH JIOTHYECKHE DACCyXIeHUS (MHAYKTUBHBIE, JEAYKTUBHBIC, [0 AQHAJOIHMH), BBIIBIATH
3aKOHOMEPHOCTH M IIPOTUBOPEYHS B pACCMATPHBAEMBIX SIBJICHHAX, (POPMYITHPOBATH BBIBOABI U 3aKITIOYEHUS;

NPUMEHATh CXEMHO-MOJICNBHBIE CPEeNCTBA JUIS IIPEACTABICHHS CYLIECTBEHHBIX CBS3€H M OTHOIICHUH B
H3y4aeMBbIX OHOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTHBOPEYMi pasHOro pona, BBIABICHHBIX B Pa3IHM4YHBIX
HH(OPMAIMOHHBIX UCTOYHHKAX;

paspabaTeiBaTh IUIAH pEIICHHWsS INpoOJeMbl ¢ Y4ETOM aHajiM3a MMEIOIIUXCA MaTepUalbHBIX U
HeMaTepHaJbHBIX PECypCOB;

BHOCHTH KOPPEKTHBBI B JACSATENBHOCTH, OLCHMBATH COOTBETCTBHE PE3YJIBTATOB LEJSIM, OLEHHUBATH PUCKU
TIOCTIEZICTBHI JIEATEBHOCTH;

KOOpPIMHUPOBATh M BBHINONHATH Pa0dOTy B YCIOBHSX PEATbHOTO, BHPTYAJIBHOIO W KOMOWHHPOBAHHOI'O
B3aUMOCIHCTBHS,

pa3BHBaTh KPEaTHBHOE MBIIUICHUE TIPH PEIICHUH KM3HSHHBIX TPOOIIeM.

2) 6a30BbIe UCCIEI0BATEIBCKUE IEHCTBHA:

BJaJIeTh HAaBBIKAMH Yy4eOHO-HCCIEOBATEIBCKOW M IPOEKTHOW JESTeNbHOCTH, HAaBBIKAMH pa3pelIeHHs
npo0iIeM, COCOOHOCTBIO M FOTOBHOCTBIO K CAMOCTOSITEIIBHOMY MOMCKY METOJIOB PEICHUs MPAaKTUYSCKUX 3ajad,
NPUMEHEHHIO Pa3JINYHBIX METO/IOB TIO3HAHHS;



WCIIONIb30BaTh PAa3JIMUHBIE BHIBI JIESITEIBHOCTH II0 IOIYYEHHIO HOBOTO 3HAHWS, €r0 HMHTEpIIpPETalvy,
peoOpa30oBaHUI0 W NPUMEHEHHIO B YUEOHBIX CHTYAIMSX, B TOM YHCJIE NPH CO3JAaHWU Y4eOHBIX M COLMAJIBHBIX
MIPOEKTOB;

(¢bopMHpOBaTh HAYYHBIH THI MBIIIICHUS, BIAJETh HAYYHOH TEPMHHOJIIOTHEH, KIIOUEBBHIMH ITOHSATHSIMH H
METOJIaMH;

CTaBUTb M (HOPMYIHPOBAaTH COOCTBEHHBIE 3aJaudl B 00pa30BaTEIbHOM NEATENBHOCTH M JKU3HEHHBIX
CUTYaLUsIX;

BBISIBIISITH NTPUYMHHO-CIICICTBEHHBIE CBSI3M M aKTyaJIU3UPOBAThH 3a/ady, BBIIBUraTh THIIOTE3y €€ pelleHHS,
HaXOJIUTh apTyMEHTHI IS J0Ka3aTelbCTBA CBOMX YTBEPIKICHH, 3a/1aBaTh ITapaMeTphl U KPUTEPUH PELICHUS;

aHAJM3UPOBATh TIOJNyYeHHbIE B XOAE peIIeHHs 3aJadyd pe3yNnbTaThl, KPUTHYECKH OLIEHHBATH HX
JIOCTOBEPHOCTb, MPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHUTYALlUsIM, OLICHUBATh IIPHOOPETEHHBIN OIIBIT;

OCYIIECTBIISTH IeJICHANIPABIEHHBIH TOMCK MEPEHOCca CPEJICTB U CIIOCOOOB ACHCTBHS B MPO(PECCHOHAIBHYIO
cpeny;

YMETh EPEHOCUTH 3HAHHS B TIO3HABATEIBHYIO M MPAKTHYECKYIO 00J1aCTH KU3HEAEATETHbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJJBUTaTh HOBBIE WJIEH, NpeJiaraTb OpUrHHAJIbHBIEC MOAXObl U PEUICHHs, CTABUTh NPOOJIEMbI M 33Ja4H,
JIOITYCKAIOIIHE aJlbTEePHATUBHBIE PELICHHS.

3) padora ¢ undopmanmeii:

OPHMEHTHUPOBATHCS B PA3TUYHBIX HCTOUHUKAX HH(POPMAIHMHU (TEKCTE Y4eOHOro oco0us, HayqHO-TIOMYISIPHOM
JUTEpaType, OWOJOTMYECKUX CJIOBAapsSX M CIPABOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHere),
aHaJIM3UPOBaTh HWH(MOPMALMIO pa3IMYHBIX BUAOB M (OPM TpEJCTaBIICHUS, KPUTHYECKH OICHUBATh €€
JIOCTOBEPHOCTh U HEITPOTHBOPEYHBOCTH;

(dbopMynrpoBaTh 3ampockl M IPUMEHSTH pa3lIMuHble METOIbl MPU TIOMCKE U OTOOpe OHOJOrHYecKOi
uHbopManuK, He0OXOJUMOMN JIJIsI BBIMTOIHEHHS y4eOHbBIX 3a71a4;

HpHOOpeTaTh OIBIT MCIOIb30BaHUSA MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH, COBEPLIEHCTBOBAThH
KYJIbTYpPY aKTHUBHOTO MCIIOJIb30BAHUSI PA3JIMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOATEIBHO BBIOMPATh ONTUMANBHYIO (OpPMY NPEACTABIEHHSA OMOJIOTMYECKOW MH(OpMAIMU (CXEMBI,
rpaduky, TMarpaMMbl, TaOJIHUIIbI, PUCYHKH U IPYTOe);

UCIIOJIb30BaTh HAY4YHBIH S3bIK B KauecTBE CpeAcCTBa Ipu pabore ¢ Ouomormyeckoit uHbopmarmeii:
NPUMEHATh XHUMHYECKHe, (GHU3MYECKHe M MaTeMaTHYeCKHe 3HaKM M CHMBOIBI, (opMynsl, abOpeBHATYpy,
HOMEHKJIATYpPY, UCIIOIb30BaTh U IPEOOPa30BBIBATh 3HAKOBO-CUMBOJIMUYECKUE CPEICTBA HATJISIHOCTH;

BJIaJIeTh HABBIKAMH PACIO3HABAHUS U 3aIIUTHI HHPOPMAaLUH, HHYOPMAMOHHON 6e30MIaCHOCTH JINYHOCTH.

OsJjajeHne yHUBepCcaIbHBIMH KOMMYHHKATHBHBIMH JefiCTBUSIMH:

1) obmenue:

OCYILECTBIIATE KOMMYHHKALIMK BO BCeX chepax >KU3HHU, aKTHBHO YJacTBOBATh B AUAJIOTe MU AUCKYCCHH 110
CYIIECTBY 0OCY)XIaeMoi TeMbl (YMEHHE 3allaBaTh BOIPOCHI, BBHICKA3bIBATH CY)KICHHS OTHOCHUTENHHO BBHITIOJHEHHS
IpeAgaraeMoi 3aaud, YYUTBIBATh MHTEPECHl M COIVIACOBAHHOCTh MO3UIMN APYTMX YJYaCTHUKOB [Hajora WM
JIICKYCCHH);

pacrio3HaBaTh HeBepOaJbHbBIE CPE/ICTBA OOLIEHUSI, HOHMMATh 3HAUEHHE COLMANIBHBIX 3HAKOB, IIPEATIOCHUIOK
BO3HUKHOBEHHMS KOH(IMKTHBIX CUTYaIlll, YMETh CMAT4YaTh KOH(IUKTHI U BECTH NIEPETOBOPHI;

BIIQJICTh Pa3IMYHBIMU CHOcOOaMH OOIIEHWS M B3aWMOICHCTBHA, MOHMMATh HAMEPEHMS APYTHX JIIOAEH,
MIPOSABIIITH YBA)XKUTENBHOE OTHOLIICHNE K COOECETHUKY U B KOPPEKTHOH (popme (HOpMyTHpOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUYKY 3PEHMS C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsl AeSITETbHOCTD:

MOHUMAaTh W WCIIONB30BaTh MPEHMYIIECTBA KOMAHAHOW M WHIMBHIYaJbHOH paOOTBI TPH pEUIeHUH
OMOITOTHYECKOH TPOOIIEMBI, 00OCHOBEIBATh HEOOXOIMMOCTh NIPUMEHEHHUS TPYIIOBEIX (POpM B3aWMOIEHCTBUS IPH
penreHnn yaeOHOM 3a1a4u;

BBEIOMPATh TEMAaTUKy W METONBI COBMECTHBIX ICHCTBHI C Y4€TOM OOIIMX WHTEPECOB M BO3MOXKHOCTEH
KaXJIOT0 WICHA KONJIEKTUBA,

MIPUHAMATh IIEJTM COBMECTHOW JIEATENFHOCTH, OpPTaHW30BBIBATH M KOOPIWHMPOBATH JEHCTBHSA IO €&
JMOCTIDKEHHIO: COCTaBIATh IDIAH NISHCTBHUM, paclpeneNsiTb pOiId ¢ yIETOM MHEHHH YYacTHHKOB, OOCYKIAaTh
pe3ynbTaThl COBMECTHOI paboTHI;

OIICHMBATh Ka4yeCTBO CBOET0 BKJIAJAa W KaKIOr0 YYacTHHKa KOMaHIABI B OOIIMHA pe3ynpTaT Mo
pa3paboTaHHBIM KPUTEPHSIM;



mpesiaraTh HOBBIE IPOEKTHI, OLEHWUBATh HIEH C TO3MIMM HOBU3HBI, OPUIMHAIBHOCTH, NMPaKTHIECKOH
3HAYNMOCTH;

OCYIIECTBIISTH IIO3UTUBHOE CTPATETUUECKOE MOBE/ICHHUE B PA3IIMYHBIX CUTYAIHSX, IPOSBIISATH TBOPYECTBO U
BOOOpakeHUe, ObITh HHUINATHBHBIM.

OBgJjageHne yHUBEPCATbHBIMH PeryJIATHBHBIMH AeHCTBUSIMU:

1) camoopranu3amms:

WCIIONIb30BaTh OMOJIOTHYECKHE 3HAHUS /IS BBLIBICHUS MPOOJEM M MX PEIICHUs! B )KU3HEHHBIX M Y4eOHBIX
CUTYaLUsIX;

BBIOMpaTh Ha OCHOBE OWOJOTMYECKHX 3HAHWII IIEJIEBBIE M CMBICIIOBBIE YCTAHOBKH B CBOMX NEUCTBUSIX U
MOCTYTIKaX 110 OTHOIIEHHIO K KUBOW IPUPOJE, CBOEMY 37I0POBBIO U 3J10POBBI0 OKPY)KAIOIINX;

CaMOCTOSITETIbHO ~ OCYIIECTBJISITH [TO3HABATEIBHYIO JIEATENBHOCTD, BBUIBISTH IIPOOJIEMBI, CTaBUTh |
(opMynrpoBaTh COOCTBEHHBIE 3a/1a41 B 00pa30BaTEIbHON IESTENEHOCTH U KM3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH PEHICHHs MPOOJIEMbl C YY4ETOM HMMEIOIIUXCSI PECYpCOB, COOCTBEHHBIX
BO3MOXKHOCTEH U MpeANOoYTeHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYaIlHsIM;

pacumpsTh paMKH y9eOHOI0 TIpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHH;

Jie7aTh OCO3HAHHBIN BBHIOOD, apIyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OLIEHUBATh PUOOPETEHHBIN OMBIT;

CIoco0CTBOBAaTh (POPMHUPOBAHHMIO M TIPOSBJICHUIO HIMPOKOW OSPYAMIMH B Pa3HbIX OONACTAX 3HAHWH,
IIOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeNbHbIN M KyIbTYPHbIH ypOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHTYallMsIM, BHOCHTh KOPPEKTHBBI B JIESTENLHOCTb, OLIEHHBATh COOTBETCTBHUE
pe3yabTaTOB LIENSIM;

BJIaJICTh HABBIKAMU TI03HABATENLHON pepiIeKCHH KaK OCO3HAHMSI COBEPIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX
NPOIIECCOB, MX DPE3YJIbTATOB M OCHOBAHWM, HCIONB30BaTh NPUEMBI pedpieKCUH Ui OLIGHKH CHTYyalld, BbIOOpa
BEPHOT'0 PELICHUS;

yYMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEILICHHS M0 UX CHUXCHUIO;

IPUHAMATh MOTHUBBI U apTYMEHTBI IPYTHX IIPU aHAIN3€E Pe3yIbTaToB JEATEIIbHOCTY;

3) npuHsiTHE cefs1 U APYTUX:

HPUHUMATh ce0sl, IOHNMask CBOU HEOCTATKH M JOCTOMHCTBA,;

IPUHAMATh MOTHUBBI U apTYMEHTBI IPYTHX [IPU aHAIN3€E Pe3yIbTaToB JEATEIbHOCTY;

IPU3HABATh CBOE MPABO U MPABO JIPYrHX Ha OLIMOKY;

pa3BHUBaTh CIOCOOHOCTH IOHUMATh MUP € ITO3UIMH APYTOT0 YeIOBEKa.

INPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOSHUS COAep KaHMs yaeOHOro npeamera «buonorus» Ha yriry0Ja€HHOM ypoBHE
OpPHEHTHPOBaHBl Ha olecredueHne MnpoduibHOro o0ydeHus oOydaromuxcs Owuonorud. OHH  BKIIOYAIOT:
crierupuIecKue 11 OMOJOTHY HAayYHBIE 3HAHMS, YMEHHS U CIOCOOBI ACHCTBHI IO OCBOCHHUIO, HHTEPIIPETALMU H
NpeoOpa30BaHMUIO 3HAHUH, BUIBI AEATEIHHOCTH IO IOMYYCHHIO HOBBIX 3HAHWH W WX NMPUMEHEHHUIO B PA3IMYHBIX
y4eOHBIX, @ TaKKe B PEAIbHBIX JXM3HEHHBIX CHUTyauusx. [IpeaMeTHsle pe3ynabpTaThl HPEINCTABIEHBI MO roxam
H3y4YEHUsI.

[IpeameTHbIe pe3ynbTaThl OCBOEHHS yueOHOro npeamMera «buonorus» B 10 Knacce NOMKHBI OTPaXKaTh:

c(OpMHPOBAaHHOCTH 3HAHMI O MECTE W POIN OMOJOTMH B CHCTEME €CTECTBEHHBIX HAayK, B (popMHpOBaHMHU
€CTECTBEHHO-HAYYHOH KapTHHbI MHpa, B IO3HAHHHM 3aKOHOB MPHPOIBI W DEIICHHH IPOOIEM panuoHAIBHOTO
MIPUPOJONIONB30BAHNS, O BKIIA/IE POCCUICKHX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OHOJIOTNH;

BJIQJICHUE CHCTEMON OMOJOTMYECKHX 3HAHWH, KOTOpas BKIIOYACT: OCHOBOIMOJATAIOIINe OMOIOTHYEcKHe
TEpPMUHBI U TIOHATHA (’KU3HB, KIE€TKA, OPTaHU3M, META0O0I3M, TOMEOCTa3, CAMOPETYIISIHSI, CAMOBOCIIPOU3BE/ICHHE,
HaCJIEeICTBEHHOCTh, H3MEHINBOCTh, POCT M PAa3BHUTHE), Ononornueckue Teopun (kinerodnas teopus T. llIBanHa, M.
[Ineiinena, P. BupxoBa, xpomocoMHass Teopus HacienactBeHHocTH T. Moprana), yuenus (H. M. BaBuoBa — o
LEHTpaxX MHOTroo0pas3ws W MPOUCXOKICHHUS KYIbTYPHBIX PACTEHHi), 3aKOHBI (€IMHOOOpa3us MOTOMKOB IIEPBOTO
TIOKOJICHNUS], PACUICIUICHNs, YUCTOTH TaMeT, HE3aBUCHMOTO HacienoBaHus . MeHaens, TOMOJIOTHYECKUX PAIOB B
HacleacTBeHHO m3MmeHunBoctd H. V. BaBuiioBa), mpuHIMTIB (KOMIUIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMHM METOJaM{ HAayYHOTO IO3HAHMS, WCIOIb3YyEeMBIX B OMOJIOTMYECKHX HCCIIEJOBAHMAX
KHBBIX 00BEKTOB (OMMCaHNE, N3MEpEeHNe, HaOI0JeHNEe, SKCIIEPHMEHT);



YMEHHE BBIJEISTH CYIIECTBEHHBIE IPU3HAKK: BUPYCOB, KJIETOK NPOKAPHOT M 3YKAPHOT, OAHOKIETOYHBIX U
MHOTOKJICTOUYHBIX OPraHW3MOB, B TOM 4Hcie OakTepuii, rpHOOB, pacTeHWi, >KUBOTHBIX M YEJIOBEKa, CTPOEHHS
OpPTraHOB M CHCTEM OpraHOB PACTEHHH, >KUBOTHBIX, YEJIOBEKa, MPOLECCOB XU3HEACITEIHHOCTH, MPOTEKAIOIINX B
OpraHM3Max pacTeHHH, >KMBOTHBIX M YENOBEKa, OMOJOrMYECKHX IMpPOIECCOB: OOMEHa BemecTB (MeTaboim3Mm),
TIPEBpaIIEHNs] JHEPTuH, OpOXEHWs, aBTOTPOPHOrO W TeTepoTpOPHOro THUMOB NHTaHMS, (OTOCHHTE3a U
XEMOCHHTE3a, MHTO03a, Mel03a, raMeroreHesa, SMOpHOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHUS, PAa3MHOKEHUS,
WHIMBHYaJIbHOTO pa3BUTHSl OpraHn3Ma (OHTOTreHe3a), B3aWMOJIEHCTBHS T'€HOB, TI'eTEpO3WCa, HCKYCCTBEHHOTO
otoopa;

YMEHHE YCTaHaBJIMBaTh B3aUMOCBS3H MEXIY OpPTraHOMJaM{ KIIETKH M MX (YHKIUSMH, CTPOSHHEM KIIETOK
Pa3HbIX TKaHeH U UX (QYHKIUAMH, MEXIY OpraHaMH{ M CHCTEMaMH OPTaHOB Y pacTeHUH, )KUBOTHBIX M YEJIOBEKa U HX
(GYHKIMAMHY, MEXKAYy CHCTEMaMH OpraHoB W HMX (QYHKIMAMH, MEXAy JTanaMu OOMEHa BEUIEeCTB, 3TalaMH
KJIETOYHOTO IWKJIA M JKM3HEHHBIX LHUKIOB OPraHW3MOB, ATalaMHd SMOPHOHAILHOTO pPa3BUTHS, TEHOTUIIOM U
(eHoTunom, (PeHOTUNIOM U (haKTOpaMHu Cpeiibl OOUTAHHMS;

YMEHHE BBISBIISITH OTJIMUMTEIBbHBIE INPU3HAKK JKMBBIX CHUCTEM, B TOM YHCIE PACTEHHH, YXHBOTHBIX M
YeJI0BeKa;

YMEHHE HCIIOIIb30BaTh COOTBETCTBYIOIIME apPTyMEHTHI, OMOJOTMYECKYI0 TEPMHHOJIOTHIO U CHMBOJIHKY ISt
JIOKa3aTeNbCTBa POJICTBA OPTAaHN3MOB PA3HBIX CHCTEMAaTHYECKUX TPYIIIL;

yMEHHE pemarb OHOIOTMYEeCKUe 3aJ1a4ul, BBISBIATH PHYMHHO-CIIEICTBEHHBIE CBS3U MEXK/Y HUCCIEIyeMbIMU
6I/IOJ'IOFI/I‘-ICCKI/IMI/I nponeccaMm M SABJICHUSIMU, [O€JIaTb BBIBOABI W TIIPOrHO3bI HA OCHOBAHWU IIOJTYYC€HHBIX
PE3yIabTaToB;

yMEHHE BBITIONHSATH JJAOOPaTOPHBIE U MPAKTUUECKHE PadOThI, COONIIOAATH MpaBHia MpU paboTe ¢ yueOHbIM U
71200paTOPHBIM 000PYIOBaHUEM;

YMEHHUE BBIABUIaTb TUIIOTE3bI, MNPOBEPATH HUX OKCIHECPUMCHTAJIBHBIMH CpEACTBAMU, q)OpMyJ'[I/IpyH HCIb
HCCIIEAOBaHU, aHATTU3UPOBATH ITOJYUCHHBIC PE3YIIbTAThI U A€JIaTh BbIBOBI;

yMEHHE Yy4acTBOBaTb B Yy4eOHO-MCCIENOBATEIbCKOM paboTe Mo OHOJMOrMH, SKOJOTMH W  MEIUIUHE,
NPOBOJAMMOM Ha 0a3e MIKOMBHBIX HAay4HBIX OOLIECTB, M MyOJIMYHO MPEACTABIATH IIOTYYCHHBIE pEe3yIbTaThl Ha
YYCHUUECKUX KOH(EpEHIIHsX;

YMEHHE OLIEHMBATh 3THYECKHE ACIEKThI COBPEMEHHBIX HCCIENOBAHHMI B 0OJIACTH OMONOIMU U MEIHULMHBI
(KJIOHMPOBAHKE, UCKYCCTBEHHOE OIUIONOTBOPEHHE, HAIlPaBICHHOE M3MEHEHHE I€HOMa M CO3JaHHE TPaHCTCHHBIX
OpPraHHU3MOB);

yYMEHHE OCYIIECTBJISATh OCO3HAHHBIA BBIOOp Oymymield NpPoPecCHOHATIBHOW JESITENBHOCTH B 00IaCTH
OMONIOrMH, MEIULMHBI, OMOTEXHOJNOTWH, BETEPUHAPUM, CEJIBCKOTO XO3SHCTBA, NHUIIEBOH NPOMBIIIIEHHOCTH,
yrIIyONIATh TO3HABATENBHBIA MHTEPEC, HANPABJICHHBIH HA OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIEH mHpodeccu U
NPOAOIDKEHUE OHMOJIOTHYECKOr0 00pa3OBaHUs B OpPraHM3AIMAX CpPeNHEro NpodecCHOHATbHOIO M BBICIIETO
00pa3oBaHwUsl.

[penmeTHsIe pe3yabTaThl OCBOCHHS yueOHoro npeameta «buonorus» B 11 Kiacce TOMKHBI OTpaXKaTh:

copMUPOBAHHOCTH 3HAHUKA O MECTE M PONIM OMOJOTHH B CHCTEME €CTECTBEHHBIX HAyK, B ()OPMHPOBAHHU
COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B TO3HAHUM 3aKOHOB NPUPOABI M PELIEHHH 3KOJOTHYECKHX
npo0JIeM YeNIOBEYEeCTBa, & TAKXKE B PEIICHHH BOIIPOCOB PALMOHAIBHOTO IIPHPOIONONB30BAHNUS, H B YOPMUPOBAHUH
LEHHOCTHOTO OTHOIICHUS K IPHUpOIe, OOIIECTBY, YEIOBEKY, O BKJAJE POCCHMCKHX M 3apyOSKHBIX YYEHBIX-
OMOIIOTOB B pa3BUTHE OUOJIOTUH;

YMEHHE BJAJeTh CHCTEMOW OWOJIOTMYECKMX 3HAHMH, KOTOpas BKIIOYAeT ONpeIeiIeHHs M IOHWMaHHe
CYIIHOCTH OCHOBOIOJATalOIIMX OHONOrMYECKMX TEPMUHOB M TOHATHH (BHO, OSKocucteMa, Ouochepa),
Oouonmornueckue Teopur (dBoironMoHHAs Teopust Y. JlapBuHA, CHHTETHYECKasi Teopus 3Botonun), yaenus (A. H.
CeBepuoBa — 0 IyTAX W HampaBieHHsx 3Bomonun, B.M. Bepranckoro — o 6mocdepe), 3aKoHBI (T€HETHYECKOTO
paBuoBecus J[x. Xapau u B. BaitaOepra, 3apogpimeBoro cxoacrsa K. M. bapa), mpasuna (muaumyma FO. JInbnxa,
SKOJIOTHYECKOW TUPaAMU/IBI SHEPTHH), THITOTE3HI (Tumote3a «vupa PHK» V. I'mnbepra);

YMEHHE BJaJeTh OCHOBHBIMH METOJAaMHM HAy4YHOrO TIO3HAHWS, HCIOJIb3YeMbIMH B OHOJOTHYECKUX
WCCIIEIOBAHMAX JKUBBIX OOBEKTOB M HKOCHUCTEM (OIHCaHHE, M3MEpEHHe, HaOMIOAEeHHE, IKCIICPUMEHT), CIIoco0aMu
BBISIBJICHUS U OLICHKU aHTPOITOT'CHHBIX U3MEHEHHUH B IIPUPOJIE;

YMEHHE BBIIEIATh CYIIGCTBEHHBIE IIPU3HAKHA: BHUIOB, OHOI€OLCHO30B, OSKOCHCTEM U OHOC(EpHL,
CTaOWITM3UPYIOLIET0,  JBIXKYIIEr0O W  pa3pBIBAIOIIETO0  €CTECTBEHHOro  0TOOpa,  aJuIONaTpUYecKoro |
CHUMITaTPHYECKOTO  BUA000pAa30BaHMS, BIMSHUS JBIKYIIMX CWJI DBONIOUMM Ha TeHO(OHJ IOMyJsiuy,
TIPUCTIOCOOIEHHOCTH OPTaHU3MOB K CpeJie OOUTAHMS, YepeI0BaHISI HAPABICHUH YBOMIOLIH, KPYTOBOPOTA BEIIECTB
1 TIOTOKA YHEPTHH B 3KOCHUCTEMAX;



YMEHHUE YCTaHABIMBATh B3aUMOCBSI3M MEXKIy IPOLECCaMU BOJIIOLMY, JBIKYIIMMU CHIaMU aHTPOIIOIeHe3a,
KOMIIOHEHTaMH Pa3/IMYHbIX SKOCUCTEM U MPUCIOCOOICHUSIMHU K HUIM OpraHU3MOB;

YMEHHE BBIBIATH OTJIMYHUTENBHBIC IPH3HAKMA JKHUBBIX CHCTEM, IIPHCIIOCOOJICHHOCTH BHIOB K cpene
obuTaHusd, aOMOTHYECKUX M OHMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aHMOCBA3€il OpraHM3MOB B COOOIIECTBAX,
aHTPOIOTCHHBIX U3MEHEHUH B 9KOCHCTEMAaX CBOSH MECTHOCTY;

YMEHHE UCIIOIb30BAaTh COOTBETCTBYIOIIUE apPryMEHTHI, OMOJIOTMYECKYI0 TEPMHUHOJIOTHIO U CUMBOJMKY UL
JI0Ka3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX CHCTEMATHYECKHX TIPYII, B3aUMOCBA3U OPraHU3MOB U CpPEbl
oOUTaHUsd, €AUHCTBA UEIOBEYECKHX pac, HEOOXOOUMOCTH COXPaHEHHMS MHOrooOpa3Hs BHAOB M 3KOCHUCTEM Kak
YCIIOBUSI COCYILIECTBOBAHUS IPUPOJbI U YETIOBEUECTBA,;

YMEHHUE pellaTh OUOJIOrNYECKUe 3a1aul, BBIBIATH IPUIMHHO-CIEICTBEHHbIE CBA3U MEXIY HCCIeIyeMbIMU
OUOJIOTMYECKMMH IIpOLleCCAaMM M SIBICHMSAMM, J€NaTh BBIBOJBI U IIPOTHO3BI HA OCHOBAaHUM IIOJMYYEHHBIX
PE3yIbTaToB;

YMEHHE BBINOJIHATH JJaOOpAaTOPHBIE U MPaKTUUECKUe padoThl, COONII0AATh IpaBUila IpU padoTe ¢ yueOHBIM U
71200paTOPHBIM 000PYIOBaHUEM;

YMEHHE BBIIBUIaTh TMIOTE3bl, NPOBEPATh HX OSKCIEPUMEHTAIbHBIMH CpPEICTBAMH, (GOPMYIHpYyS Lenb
UCCIIEI0BAHUS, AHAIU3UPOBATH MIOIy4EHHBIE PE3YAbTAaThl U A€NIaTh BHIBOJBL;

YMEHHE Yy4acTBOBaTb B YyueOHO-UCCIIENOBATENbCKOH paboTe N0 OHUOJNOrHH, SKOJIOTMH M MEIUIMHE,
IPOBOJMMOM Ha 0a3e MIKOIBHBIX HAay4HBIX OOLIECTB, M MyOIMYHO MPEACTABIATH MOMYYEHHBIE PE3yNbTaThl Ha
YYEHUUECKHX KOH(EpEHIHsIX;

YMEHHE OLICHHBATh TUIIOTE3bl M TEOPUH O NPOMCXOXKICHUM >KU3HM, 4YEJIOBEKa M UENOBEYEeCKHX pac, O
NPUYUHAX, TIOCIECTBUAX M CIIOCO0aX MpeIoTBpalleHHs II100aIbHBIX U3MEHEHUH B Orocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oynymeid npodecCHOHANbHOM HAeATeNbHOCTH B 00J1acTH
6I/IOJ'IOFI/II/I, OKOJIOTHH, ITPUPOAOIOIb30BaHUA, MEIUIINHBI, 6I/IOTCXHOHOFI/II/I, TMCUXOJIOrnu, BETEpUHAPHUU, CCIBCKOT'O
XO3SIMCTBA, MUIIEBOI MPOMBIIUIEHHOCTH, YIIIyONISATh IO3HABATENbHBIM MHTEpEC, HAIlPaBJICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOLIECH MpodeccHy U MpOJIODKEHNE OMOJOrHYecKOoro o0pa3oBaHUsl B OPraHHM3ALUSIX CPEIHETO
po(eCCHOHANBHOrO U BBICIIET'0 00pa30BaHMSI.



TEMATHYECKOE IINTAHMPOBAHUE
10 KJIACC

Ne
n/n

HaumeHoBaHMe pa3iesioB U TEM
NMpOrpaMMbl

KoanuecTBo 9acoB

Bcero

KonTpoabnbie
padoThI

IIpakTnuyeckue
padoThI

DJIeKTPOHHBIE
(uudposbie)
o0pa3oBaTtejibHbIE

pecypcenl

buonorus kak Hayka

http://school-
collection.edu.ru/

https://urok.apkpro.ru/

JKuBbIe CUCTEMEBI U MX U3y4ueHUue

http://school-
collection.edu.ru/

https://urok.apkpro.ru/

buosnorusa xnerku

0.5

http://school-
collection.edu.ru/

https://urok.apkpro.ru/

XuMuaeckast OopraHmu3aunus KICTKA

10

http://school-
collection.edu.ru/

https://urok.apkpro.ru/

Crpoenue 1 QyHKIH KIETKH

http://school-
collection.edu.ru/

https://urok.apkpro.ru/

OOMeH BelecTB U MPEBPaIICHNE SHEPTHH B
KJIETKE

http://school-
collection.edu.ru/

https://urok.apkpro.ru/

Hacnencreennas uapopmarms u
peanuzanus €€ B KIIETKE

0.5

http://school-
collection.edu.ru/

https://urok.apkpro.ru/

JKu3HEeHHBIN UK KJIETKHA

http://school-
collection.edu.ru/

https://urok.apkpro.ru/

Crpoenne u pyHKIIMHA OPTaHU3MOB

17

15

http://school-
collection.edu.ru/

https://urok.apkpro.ru/
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10

Pasmuoxenue u Pa3BUTHUC OPTAaHU3MOB

15

http://school-
collection.edu.ru/

https://urok.apkpro.ru/

11

I'enetnka — HayKa O HaCJICACTBECHHOCTU U
U3MCHYHUBOCTHU OpPTaHU3MOB

0.5

http://school-
collection.edu.ru/

https://urok.apkpro.ru/

12

3aKoHOM €PHOCTH HACJICACTBECHHOCTH

10

http://school-
collection.edu.ru/

https://urok.apkpro.ru/

13

3aKOHOMepHOCTI/I HU3MCHYUBOCTHU

http://school-
collection.edu.ru/

https://urok.apkpro.ru/

14

I'enetuka yegoBeka

0.5

http://school-
collection.edu.ru/

https://urok.apkpro.ru/

15

Cenekuusi OpraHH3MOB

http://school-
collection.edu.ru/

https://urok.apkpro.ru/

16

BHOTEXHONOrMs ¥ CHHTETHYECKast OHOIOTHS

http://school-
collection.edu.ru/

https://urok.apkpro.ru/

17

PesepBHOE Bpemst

OBHIEE KOJIMYECTBO YACOB IIO ITPOT PAMME

102

13
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11 KJIACC

Ne
n/n

HaumMeHoBaHMe pa3iesioB U TEM
NMpOrpaMMbl

KoanuecTBo 4acoB

Bcero

KouTtpoabnbie
padoThI

IIpakTnyeckue
padoThI

DJIEKTPOHHBbIE
(uudposbie)
o0pa3oBaTtejibHbIE

pecypcenl

3apoxkieHue U pa3BUTHE SBOJIIOIIMOHHBIX
MIPEJCTABIICHUI B OUOJIOTHU

http://school-
collection.edu.ru/

https://urok.apkpro.ru/

MUKpOIBOTIONUS U €€ Pe3yabTaThl

14

http://school-
collection.edu.ru/

https://urok.apkpro.ru/

MaxpodBoionus 1 €€ pe3yJbTaTbl

http://school-
collection.edu.ru/

https://urok.apkpro.ru/

[poucxoxaeHne 1 pa3BUTHE )KU3HU HA
3emiie

15

15

http://school-
collection.edu.ru/

https://urok.apkpro.ru/

Hponcxox(/:[emle YECJIOBEKA — aHTPOIIOI'C€HE3

10

http://school-
collection.edu.ru/

https://urok.apkpro.ru/

DKOoJOorusi — HayKa O B3aMMOOTHOILICHHSX
OpraHM3MOB U HaJOPTaHU3MEHHBIX CUCTEM C
OKpYy:Xarouen cpenoi

0.5

http://school-
collection.edu.ru/

https://urok.apkpro.ru/

Opraau3msl 1 cpefa oOuTaHus

15

http://school-
collection.edu.ru/

https://urok.apkpro.ru/

OKOIIOTHS BUIOB U TIOMYJISIIIAN

0.5

http://school-
collection.edu.ru/

https://urok.apkpro.ru/

DKOJIOTHS COOOIIECTB. DKOIOTMUECKHE
CHUCTEMBI

12

0.5

http://school-
collection.edu.ru/

https://urok.apkpro.ru/

10

Bruocdepa — rmobampHast SKOCHCTEMA

http://school-
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collection.edu.ru/
https://urok.apkpro.ru/

http://school-

11 YenoBek U OKpYKaroIas cpea 6 collection.edu.ru/
https://urok.apkpro.ru/
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB IT1O ITPOI'PAMME 102 7.5



http://school-collection.edu.ru/
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IIOYPOYHOE IINTAHUPOBAHUE

10 KJIIACC
Koan4ecTso 9acoB
Ne Jara
w/n Tema ypoka Beero KonTpoabnbie IIpakTnuyeckue i —
padoThI padoThI
1 Buronorus kak KoMIUIEKCHAsI HayKa U Kak 1
4acTh COBPEMEHHOI'0 00IIeCcTBa
JKuBble cucTeMsl U X CBOWCTBa
YpoBHEBasi OpraHU3aIyst KUBbIX CUCTEM
4 Hcropust OTKPHITUS M U3y4YEHHS KIIETKH. 1
Knerounas teopus
MeTopl MOJIEKYIISIPHON U KJIETOYHOMN
6uonoruu. IIpakTuueckas pabora «3ydenue
5 METOJIOB KJIETOYHOW OUOIOTUH 1 05
(xpomarorpadusi, anexrpodopes, '
i depeHnnanbHOe HEHTPUPYTUPOBAHHUE,
IILIP)»
6 XVMHYECKUH COCTaB KIETKU 1
7 MuHepanbHbIe BelecTBa KIeTKH, UX 1
Ouonornyueckas poib
Opranudeckue BEmecTBa KIETKH — OeJIKu.
8 JlabopaTopHas pabora «OOHapyXeHHe 1 0.5
0€JIKOB C MOMOIIBIO KAYECTBEHHBIX PEaKIIUiD)
9 CBoiicTBa, KIaccupuKaus U QyHKIUH 1
6enkoB
10 OpraHnueckre BemecTBa KISTKH — 1
YTIIEBOJIBI
11 Oprannyeckue BEmecTBa KIICTKH — JIUMHAIBI 1
Hyxneunossie kucnorsl. JTHK u PHK.
12 Jlabopartopnas pabora «VccneqoBanue 1 05

HYKJICUHOBBIX KUCJIOT, BBIACJICHHBIX W3
KJICTOK pa3JIMIHBIX OPTaHU3MOB)




13

Crpoenue u ¢pynkiun AT®. [pyrue
nykieosuarpudocharsr (HTD)

14

CexsenunpoBanue JJHK. MeTtoasl reHOMHKH,
TPAHCKPUIITOMUKH, IPOTEOMUKHU

15

Metobl CTpYKTYpHOI Ouooruu

16

Tuns! knerok. IIpokapuoruyeckas KieTka

17

CrpoeHne 3yKapHOTHIECKON KIIETKH.
[Ipaktrueckas padora «/3ydeHue cBOMCTB
KJIETOYHOH MeMOpaHbD»

0.5

18

IToBepXHOCTHBIN anmapaT KIeTKH

19

OnHOMEMOpaHHBIC OPTAHOUIBI KJICTKH.
[MpakTryeckas pabdora «M3yueHne IBUKEHUS
IIUTOIIA3MbI B PACTHUTEIIBHBIX KIIETKAX)

0.5

20

IlomyaBTOHOMHBIE OPTaHOMUIbI KIIETKU:
MUTOXOHIPUH, IacTuabl. JlaboparopHas
padora «/ccnenoBanue miazmMonusa u
JIETUIa3MOJIN3a B PACTUTENIBHBIX KIIETKaX»

0.5

21

HememOpaHHbIe OpraHOHIbI KIETKH

22

Crpoenue 1 GyHKIMH spa

23

CpaBHHTENBHAS XapaKTEPUCTHKA KIETOK
sykapuot. JlabopaTopHast pabora «3ydenue
CTPOCHHSI KIIETOK PAa3IMYHbIX OPraHU3MOB)

0.5

24

AccuMUISIINS U AUCCUMUIISIINS — JIBE
cropoHbl Merabonu3ma. Tunbsl oOMeHa
BetiectB. Jlaboparophas padora «3yueHne
KaTaJIUTHIECKOH aKTUBHOCTH (pepMEHTOB (Ha
TIpUMepe aMHIIa3bl WM KaTala3bl)»

25

DepMEHTAaTUBHBINA XapaKTep peakIUii
KJIETOYHOT0 MeTabomu3ma. JlabopaTopHas
pabora «3ydenue pepMEHTATUBHOTO
pacuieruieHns IepoKCHIa BOIOPOsa B
PaCTUTENBHBIX M )KUBOTHBIX KIIETKaX)

0.5

26

Benku-akTuBaTOPHI M OENTKU-MHTHOUTOPEI




27

ABTOTpOGHEIA THIT 0OMEHA BEIIECTB

28 ®doTocuHTE3
Xemocunres. JlaboparopHas padora

29 «CpaBHeHHe TIPOIecCOB (OTOCHHTE3A U 05
XEMOCHHTE3a»
AHa’poOHBIe OpraHu3Mbl. Buibl OpoxkeHwus.

30 JlabopatopHas pabora «CpaBHEHHE
MPOIIECCOB OPOKEHHUS U IBIXAHUSDY

31 A3poGHBIC OpraHU3MBbI. JTarbl
9HEPreTHYECKOro 0OMeHa
DHeprus MeMOpPaHHOTO TPaJUCHTa TIPOTOHOB.

32 Cunre3 AT®: pabora nporonnoit AT®-
CHHTAa3bl

33 Peakiyiy MaTpuYHOrO CHHTE3a

34 Tpanckpumnius — MaTpuaHblid cuaTe3 PHK

35 Tpaucnsiuums u e€ sTanb

36 Koauposanue amuHOKUCIOT. Pons pubocom B
OuocuHTe3e Oernka

37 OpraHu3zanys reHoMa y NPOKapuoT U
9YKapHOT

38 MonekynspHbIe MEXaHU3MBI SKCIIPECCUH
T€HOB Y 9yKapHoT
Bupycel — BHeKIIeTOUHBIE (POPMBI )KU3HU H

39 obnuratHele mapa3utsl. [IpakTuyeckas 0.5
pabora «Co3aHre MOJEIH BHPYyCa»

40 BupycHsie 3a00eBaHus YeNOBeKa,
’KUBOTHBIX, PACTEHUI

41 HanorexHonoruu B OMOIOTAU U MEIULIUHE

42 JKV3HEHHBIN LIUKIT KIETKA

43 Marpuunsiii cuare3 JTHK
Xpomocomel. JlaboparopHas pabora

44 «3ygenne XxpoMOCOM Ha TOTOBBIX 0.5

MHKpOITpenaparax»




45 JleneHne KIETKH — MUTO3 1
Turmel kietok. KaprokuHes v HUTOKUHES.

46 JlabopatopHas pabora «HabmoeHue MuTO3a 1 05
B KJIETKaX KOHYMKA KOpEIIKa JyKa (Ha '
TOTOBBIX MHUKPOIpENnaparax )

47 Perynsuus >xnu3HEHHOTO LIUKJIA KIETOK

48 OpraHusm Kak eIuHOe 11e10e

49 Txanu pacrenwuii. JlTaboparopHas padora 1 05
«3yuenne TkaHel pacTeHHI» '

50 TkaHHU ®KHUBOTHBIX U YenoBeka. JlabopaTopHas 1 05
pabota «/3yvyeHue TKaHeH JKUBOTHBIX)» '
Opransl. Cucremsl opranos. JlaboparopHas

51 pabora «l3yueHne opraHoB [JBETKOBOT'O 1 0.5
pacteHus»

52 Omnopa Tena OpraHMu3MOB

53 JIBIDKEHUE OPraHN3MOB

54 [Tutanue oprann3MoB

55 [Turanue MO3BOHOYHBIX KUBOTHBIX. 1
[MueBapuTenbHas CUCTEMa YeIOBEKa

56 JpIxaHue OpraHu3MoB 1

57 JlpIXaHue T03BOHOYHBIX )KUBOTHBIX U 1
YenoBeKa

58 TpaHcnopt BemecTB y OpraHu3MOB 1

59 KpoBeHocHas cucTeMa MO3BOHOYHBIX 1
JKMBOTHBIX U YeJIOBEKa

60 Beigenenue y opraHu3MoB 1

61 3ammra y OpraHu3MoB 1

62 HMMMyHHast ccTeMa 4enoBeKa 1

63 Pa3npaxxuMoCTh U PEryssiius y OpraHu3MoB 1

64 I'yMopanbHast perynsuus U SHIOKPUHHAS 1
CHCTEMa )KUBOTHBIX M YeJIOBEKa

65 ®DOpMEBI pa3MHOKEHUST OPTaHI3MOB 1




66

ITonosoe PAa3MHOKCHHE

67

Meiio3

68

I'amerorene3. OOpa3zoBaHue 1 pa3BUTHE
HOJIOBBIX KJeTok. JlabopaTopHas pabora
«HM3ydyeHune cTpoeHus OJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnaparaxy»

0.5

69

I/IHZ[I/IBI/IZ[yaJ'H)HOC Pa3BUTUEC OPTaHU3MOB —
OHTOI'CHE3

70

3akiajKa OpraHoB U TKaHel u3
3apOJIBIIIECBHIX JTHCTKOB

71

Poct u pasButue xuBOTHBIX. JlabopaTopHas
pabota «BrISBICHHE IPU3HAKOB CXOMICTBA
3apom:1mefz’1 IIO3BOHOYHBIX KHUBOTHBIX»

0.5

72

Pa3MHOX€eHHE U pa3BUTHE PACTEHHIA.
JlabopatopHas padora «CTpoeHHE OPraHOB
Pa3MHOXKEHHSI BBICIITHX PACTCHUID

0.5

73

Vcropust cTaHOBIICHUS U Pa3BUTHS TEHETHKH
KaK HayKH

74

OCHOBHBIE MOHSATHS X CHMBOJIBI TCHETHKH.
JlabopaTopHast pabota «/Ipo3oduia kak
00BEKT TeHETUYECKHX HCCIICIOBAHUI

0.5

75

KOHOMEPHOCTH HACJICI0BAHHUs IIPU3HAKOB.
3aKOHOMEPHOCTH HacJIeI0Ba 3HAKO
MoHOruOpHIHOE CKpEeIIMBaHUE.
[pakruueckas padora "M3yueHue
Pe3y/bTaTOB MOHOTHOPHIHOIO CKPEIMBAHKS
y apo3oduibr"

0.5

76

HI/ITOJ'IOI‘PI‘-ICCKPIG OCHOBBI MOHOFI/I6pI/IZ[HOFO
CKpE€IIMBaHUA

77

Amnanusupyroniee ckperBanue. Henmomxoe
JOMUHUPOBaHHE

78

JurubpumHoe ckpemmBanue. [Ipaktnaeckas
pabota «/I3ydeHue pe3yIbTaToB
TUTHOPHUTHOTO CKPEIUBAHUS Y APO30(DHUITBDY

0.5




HI/ITOHOFI/I‘ICCKI/IC OCHOBBI ,HI/IFI/I6pI/I)1HOFO

79 1
CKpEIHUBAHUS
80 CueruieHHOE HaclIeOBaHUE MTPU3HAKOB 1
81 XpoMOCOMHas TEOpHs HACTIECICTBEHHOCTH 1
82 IeneTHka mona 1
83 I'eHOTHI KaK IIEJTOCTHAS CUCTEMA 1
84 I'eHeTHuecKkuii KOHTPOIb PA3BUTHUS PACTEHUH, 1
JKMBOTHBIX U YeJIOBEKA
85 M3mMeHunBOCTh MpU3HAKOB. Bub 1
HU3MEHYMBOCTH
86 MonudukanoHHas HK3MEHYUBOCTh 1
BapuaiioHHbIH psa M BapUalloHHAs KpUBast.
JlaboparopHas pabora «lccnenoBanue
87 3aKOHOMEPHOCTEH MOTU(DUKAITHOHHON 1 0.5
U3MEeHYMBOCTH. [locTpoeHHe BapHallHOHHOTO
psAla ¥ BapUalMOHHOM KpHUBOI»
88 I'eHoTHITMUECKAS. U3MEHYUBOCTD. 1
KomOnHaTHBHAs H3MEHYMBOCTh
MyranuronHas u3MeHYMBOCTb. [IpakTHueckas
89 pabora «Myranuu y qpo30o¢uisl (Ha TOTOBBIX 1 0.5
MHUKpOIpenapaTax)»
90 3aKOHOMEPHOCTH MYTAlIMOHHOI'O MpOIIecca. 1
ONUreHeTHKa U STIUTE€HOMHUKA
91 I'eneruka yenoseka. [Ipakruyeckas padora 1 05
«CocraBiieHHE 1 aHATIH3 POIOCIOBHO '
92 Meroasl MEAUIIMHCKONW T€HETUKU 1
3HadyeHHe MEUIIUHCKON TeHETUKH B
93 MPEAOTBPAIICHUH U JICYCHUH TE€HETUUECKUX 1
3a00neBaHMl YEIOBEKa
OCHOBHBIE MOHATHS CETCKIINU.
94 JlabopartopHas pabora «/3ydeHue copToB 1 05

KYJIBTYPHBIX PACTEHHH M MOPOJ TOMAIITHUX
KHBOTHBIX»




MeTo/p! CeNeKIOHHOH PaOOThIL.

95 JlabopatopHas pabota «/3ydeHne MeTOI0B 1 0.5
CEJIEKIIUH PaCTCHUID
JlocTikeHus CeJIeKIUH PacTeHUH U

96 KHUBOTHBIX. [IpakTrdeckas pabora 1
«IIpuBHUBKa pacTeHHUI»

97 CoxpaHeHue, H3y4eHHE U UCITOIb30BaHNE 1
TEHETHYECKUX PECYPCOB
BrorexHonorus kKak HayKa U OTpacib

98 npousBoacTBa. [IpakTudeckas padora 1 0.5
«HM3yueHne 00bEKTOB OMOTEXHOIOTUI)

99 OCHOBHBIE HaIlpaBJIEHUs CHHTETHYECKOM 1
Ouonoruu

100 XpoMOCOMHasl ¥ TeHHas! HH)KEHEPHsI

101 MenuiuHcKue OUOTEXHOIO MU

102 [oBTopenue, 0000IICHHE, CUCTEMATH3AIIMS 1
3HaHui# o kypey 10 kmacca

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 135




11 KJIACC

KoanuecTBo 4acoB

Ne Hdara
w/n Tema ypoka Beero KonTpoabnbie IIpakTnyeckue A —
padoThI padoThI

1 OpomonunonHas Teopus Y. lapuna 1

) JBIDKyIIME CHIIBI BOJIIOIIMY BUAOB 110 Y. 1
JapBuny

3 Bopr0Oa 3a cyimecTBoBaHue, €CTECTBEHHBIN 1
HCKYCCTBEHHBIN 0TOOp

4 dopmupoBaHHE CHHTETHYECKOW TEOpHH 1
SBOJIOLIUH

5 OTansl 3BONTIOLMOHHOIO Tpoliecca: 1
MUKPOIBOIIOLHS ¥ MaKPOIBOIIOLHS

6 Ionmynsuust — 31eMeHTapHas eAMHULA 1
9BOJIIOLUH
3aKOH reHeTHYecKoro paBHoBecus JIx.

7 Xapau, B. Baiin6epra. Jlaboparopnas 1 05
pabota «BblsBIeHIE H3MEHYUBOCTH Y '
ocobeif 0JHOr0 BUAA»

8 DremenTrapHbie (HaKTOPhI IBONIOLUH 1

9 D dexr ocHoBarens. IPPeKT OyTHUIOUHOTO 1
TOPJIBIIIKA

10 Murpauuu. M3omauuu nonysasuui: 1
reorpauyeckasi, OnoIornaecKas

1 EctecTBeHHBIIH 0TOOP — HATIPABIISIOIINI 1
(haxTOp 3BOIIOIMN

12 [Tonogoit or6op 1
[pucnocoGiIeHHOCTh OPraHU3MOB KaK

13 pe3yabTaT MUKpodBomoLmy. JlabopaTopHas 1 05
pabora «3ydenue apoMopd030B U '
WAMO0aJanTalui Yy pACTEHUH U AKUBOTHBIX»

14 [IprmMeps! mpuCTIOCOOTICHUH Y OPTaHU3MOB! 1 0.5




Mopdosoruyeckue, (GU3N0IOrHuecKe,
OUOXMMUYECKHE, TOBEICHUECKHE.
JlabopatopHas pabota «IIpucmoco0ieHus
OPraHU3MOB U MX OTHOCHTEIbHAS

1eJ1Iecoo0pa3HOCThY
Bun, ero Kputepuu u CTpyKTypa.

15 JlabopatopHas pabora «CpaBHEHHE BUIOB 110 0.5
MOP(HOIOTHIECKOMY KPHTEPHIO»

16 Crpykrypa Buza

17 Bumoobpa3oBaHue Kak pe3ynbTart
MHKPO3BOJFOLIHH

18 CBs13b MUKPOIBOJIOIUY U TTUAEMHUOIOTHH

19 Maxkpossomonus. [laneonTonornueckue
METObI I/I3y'-ICHI/Iﬂ 3BOJIFOIIMHN

20 buoreorpaduueckre METo/1bl U3ydeHUsI
SBOJIOLUH
OMOPHOIOrHYeCKUE U CPABHUTEIBHO-

21 MOP(OIIOTHYECKUE METO/IbI U3yUCHUSI
SBOJIOLUH
MonekynsipHO-T€eHETUUECKHUE,

22 OMOXUMHUYECKHE U MATEMATUYECKUE METOIBI
W3YYEHUS IBOJIOLUH

23 OO1re 3aKOHOMEPHOCTH BOJIOLIUH

24 AnantuBHas paguaius. HepaBHoMepHOCTh
TEMIIOB HBOJIOLUH

25 HayuHble THITOTE3bI IPOUCX OXKICHUS KU3HU
Ha 3emute

26 JloHay4HbIE PEICTABICHUSI O 3aPOXKICHUN
WHU3HU

97 OCHOBHBIE 3Talbl HEOPTAHUYECKOH
IBOJTIOLIUH

28 T'unoTesbl 3apOXKICHUS KU3HU

29 Hcropust 3emiin 1 METO/bI €€ U3YUeHHSI. 0.5




JlabopartopHas pabora «/3ydeHue u
OIMCaHKNEe UCKOMAEMbIX OCTATKOB JAPEBHUX
OpraHU3MOB»

30 HadanpHbIe STammbl OpraHMIeCKOMN SBOITIOIIUI

31 DBOITIONUS 3YKApUOT
OCHOBHBIE 3TaIbl YBOJIOIUU PACTUTEILHOT'O

32 mupa. [Ipaktuueckas padora «3yuenue 05
0COOCHHOCTEH CTPOCHUS PACTCHUH pa3HBIX '
OTJICITIOB)»

33 OCHOBHBIE 3TaIbl 3BOJIONUY KUBOTHOT'O
Mupa
DBOJIONUS )KUBOTHBIX. [IpakTrueckas

34 pabora «l3yueHne 0ocoOEHHOCTEH CTPOCHHS 0.5
IIO3BOHOYHBIX KXUBOTHBIX»

35 Pa3BuTHe ®U3HU Ha 3eMJIe 110 9paM U
nepruoiam

36 MaccoBbsie BBIMUPaHUSI — KOJIIOTHYECKIE
KPHU3HUCHI TIPOLILTIOTO

37 CoBpeMeHHBIN IKOJIOTHUECKUI KPU3HUC, €ro
0COOEHHOCTH

38 CoBpeMeHHas cHCcTeMa OpraHUIECKOT O
MIPOIILIOTO

39 OCHOBHBIE CHCTEMATUIECKUE TPYIIIBI
OpPTaHU3MOB

40 AHTpOTIONOTHS — HayKa O YeJIOBEKe

A1 Pa3Butue npeacraBieHuil 0 IPOUCXOKIEHUU
YeNoBeKa
Mecro yenoBeka B CHCTEME OPraHHIECKOTr0

42 mupa. JlaboparopHas padora «3yueHue 05
0COOEHHOCTEW CTPOCHUS CKeJeTa YeJIOBeKa, '
CBSI3aHHBIX C TIPSIMOXOKICHIEM

43 JIBWOKyIIHe CHITBI aHTPOITOTeHE3a

44

CooTHolIeHHe OMOIOTHYECKUX U




COIMAJIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E

45 OcHOBHBIE CTaJIMU AaHTPOMOTeHE3a

46 [ManeoreHernka u nmajgeoreHOMHUKa

47 DBOJIIONUS COBPEMEHHOT'O YEJIOBEKA
YenoBeueckue packl. [Ipaktiyeckas padbora

48 «3yuenne KOJOTHUECKUX aJanTaruii 1 0.5
YenoBeKa»

49 MeXIUCIUIIMHAPHBIE METOIbI 1
AHTPOIOIIOT UK

50 3apoXKaCHUE U Pa3BUTHE KOJIOTUU 1
Mertonsl sxonorun. JlaboparopHas padbora

51 «HM3ydeHne METo/10B IKOIOTHY ECKUX 1 0.5
HCCJIEIOBAHUI)

59 3HaueHHe DKOIOTHYECKUX 3HAHUI I 1
YenoBeKa

53 Dkonorudeckue HakTopel 1
Abuornueckue paxropbl. CBeT Kak

54 sKosoruueckuii axrop. JlabopatopHas 1 05
pabora «BblsiBIIeHHE TPUCTOCOOTECHHIA '
OPraHM3MOB K BIIUSIHHIO CBETA
Abuornueckue gakropsl. TemmepaTypa Kak

55 sKonoruueckuii paxrop. JlabopaTopHas 1 05
pabora «BblsiBIIeHHE TPUCTOCOOIECHUIA '
OPraHM3MOB K BIUSHHIO TEMIIEPATYPBD)
Abuornueckue Gpakropbl. BiakHOCTh Kak

56 sKonoruueckuii axrop. JlabopatopHas 1 05
pabora «AHaTOMHUYECKHE OCOOCHHOCTH '
pacTeHHil n3 pa3HbIX MeCT OOUTAHHSD)

57 Cpensl 00MTaHUS OPTaHI3MOB 1

58 Buosnornveckue puTMbl 1

59 ’Knznennsie GopMBI OPraHU3MOB 1

60 buornueckue Gpakropb 1

61 3HavyeHne OMOTHYECKUX B3aUMOIENCTBHI 1




JUTSL CYIIIECTBOBAHHS OPTaHU3MOB B CpeJie
oOuTaHus

62 DKOJOrMYEeCKUE XaPAKTEPUCTUKH MOy JISIIUH
OCHOBHBIE MTOKA3aTENH MOMYJISINH:

63 YHUCJICHHOCTD, TUTIOTHOCTh, BO3pacTHAS U
TIOJIOBAsl CTPYKTYpa
OCHOBHBIE TOKA3aTENH MOMYIISAINH:

64 POXTaeMOCTh, MPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIMU

65 DKoJornieckasi CTpyKTypa MoImyisiium

66 JluHaMuKa TOMYJIAILMU U €€ PeryJIsaius

67 KpuBsle pocTa YUCICHHOCTH MOMYJISLUH.
KpuBrsie BEDKUBaHUS
Okonoruyeckas Huia Buaa. Jlaboparopnas

68 pabota «IIpucrnocodaeHus CeMsIH PaCTCHUN K 0.5
pacceneHuIo»

69 Bup kak cuctema nomyssinuii

70 3aKOHOMEPHOCTH MOBE/ICHHS U MUTPALIU
YKHBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIEHO3

72 OKxocucremMa Kak OTKpPBITask CHCTEMa

73 KpyroBopor BelecTs 1 NOTOK SHEPTUH B
JKOCUCTEME

74 OCHOBHBIE ITOKA3aTENIN YKOCHCTEMBI

75 DKOIOrn4ecKrue THPaMHUIBI

76 W3MeHeHust coOOIIECTB — CYKIECCUH

77 [IpupoaHbie SKOCHCTEMBI. DKOCUCTEMBI 03P
U peK. DKOCUCTEMBI MOpEH U OKEaHOB

78 [IpupoaHbIe IKOCHCTEMBI. DKOCHCTEMBI
TYHJIpP, JIECOB, CTETEH, MyCThIHb

79 AHTpOIIOT€HHBIE YKOCHCTEMBI

80 Ypb6oakocucremsl. [IpakTudeckas padora 0.5




«I/I3yqune U OIMMCaHUuC yp603KOCI/ICT€MI)I»

3akoHOMEpPHOCTH (hOPMUPOBAHUS OCHOBHBIX

81 B3aUMO/ICHCTBHI OPraHU3MOB B SKOCHCTEMaX
MexaHu3MBbl BO3/IEHCTBYS 3arps3HEHUN

82 pa3HBIX THIIOB HA CYOOPTaHU3MEHHOM,
OpraHM3MEHHOM, MOMYJISIIHOHHOM H
9KOCHCTEMHOM YPOBHSX

83 Buocdepa — obmeruianerapHast 00onouka
3emau

84 VYuenue B. U. Bepnanckoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOcheph

86 KpyroBopots! BelecTB 1 OHOreOXUMHYECKUE
LIUKJIbI

87 3oHanbHOCTH OHoChepbl. OCHOBHBIC OMOMBI
CYIITH

88 YcroitunBocth Grochepsbr

89 DKOJIOrM4eCKUe KPU3KUCHl M UX PUYUHBI

90 BozzeiictBue yenoBeka Ha Onochepy

01 AHTpoTIOTeHHOE BO3ICHCTBUE Ha
PaCTUTENBHBIA U KUBOTHBIM MUP

92 OxpaHa npupoIbI

93 OCHOBHBIE TPUHLUIB YCTOHYUBOTO
Pa3BUTHS YEIOBEUECTBA U IIPUPOLBI
PanmonansHOe IPUPOIOIONE30BAaHAE U

94 COXpaHeHHe OHOJIOTHYECKOr0 Pa3Hoo0pasus
3emiu

95 O600menue mo TeMe « MUKPOIBOIONHUS U €€
pe3yabTaThD)

96 O600mieHne o TeMe « MaKpoIBOMIONHS U €
pe3yabTaThD)

97 O600menue no Teme «I[IponcxoxmaeHue u

Pa3BUTHEC )XKU3HU HA 3emiey




O0606menue o Teme «IIpoucxoxaenue

98 1
YenoBeKa — aHTPOIOTeHE3)

99 O006meHune 1Mo TeMe «IKOJIOTUs — HayKa O 1
B3aUMOOTHOLICHHUSX OPTraHH3MOB)
O0606menue o Teme «OpraHu3Mbl U cpejia

100 1
obuTaHUD)

101 O006meHune 1Mo TeMe « IKOJIOTHUS BUIOB U 1
MOy

102 O0606menue o Teme «buocdepa — 1
riobanpHas SKOCHCTEMa

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 102 75




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOT'O TPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJIS YYEHUKA

* buosnorus, 10 - 11 knace/ yrmyonénnsiii yposens/ [laceunnk B.B., Kamenckmii A.A., PydrioB A.M. u apyrue;

oy penaknueii [Taceunuka B.B., AkunonepHoe obmiectBo «M3marensctBo «IIpocemenney, 2019

METOJUYECKHUE MATEPUAJIBI IJI51 YAYUTEJIA
Buonorus. [Moypounsie pazpadorku. 10-11 kmaccsl. Yrmyonénnsiii yposens. /ABtop(sl): [lon pen. [laceunux B. B.

[JInaus YMK: YMK "Jlunus xusan”. B. B. ITaceunuk, 10-11 k1.

OUPPOBBIE ObPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
http://school-collection.edu.ru/
https://urok.apkpro.ru/

I[Npe3enranuu, uaTepHeT pecypesl ¢ kanamos RUTUBE. UCHI. RU. Resh. Edu. RU






