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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1mo ydeOHOMy mpeaMery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero oOpazoBanusi pa3zpaboTaHa Ha ocHoBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konuenuuu mnpenojaBanus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueil mporpaMmMbl BOCIIUTAHUS.

VYueOubiii npeamer «buomnorus» yriayonéHHoro ypoBHsS uzydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou obnactu «EcrecTBeHHO-
HayuyHble mpenmeTe». CoriacHo mnonoxkenusM DPIOC COO mnpoduiabHBIE
yueOHbIe TIPEeIMEThI, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
mubdepennpanuy  00ydeHUsT Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS U
MPU3BaHbl OOECIECYUTHh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CPEIHUM
o01IUM, cpeHUM TTPO(EeCCUOHATIBHBIM U BhICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM W3 JTHX Y4YeOHBIX TMPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
IPUOPUTETHOE pEIIeHnEe 00pa30BATEIbHBIX, BOCIHUTATENBHBIX M PAa3BUBAIOIINX
3a/lay, CBSI3aHHBIX C TpodopueHTanueln oOyJaronmxcss U CTUMYJIUPOBAaHUEM
MHTEpeca K KOHKPETHON 00JIaCTM HAyYHOTO 3HAHUA, CBS3aHHOTO ¢ OMOJOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpenMery "buosorus" naér mpejacTtaBieHHE O
Hea M 3ajadax u3ydeHus ydeOHoro mpenmera «buosnorus» Ha yriyonéHHOM
YpPOBHE, OIpenemseT 00s3aTreabHoe (MHBapUaHTHOE) MIPEIMETHOE COIepKAHKE, €r0
CTPYKTYPUpOBAaHME TIO pa3ieliaM M TeMaM, paclpeielieHne Mo Kjaccam,
PEKOMEHIyeT TOCIEeI0BATeIbHOCTh M3y4YeHUS y4eOHOro Marepuajia ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€H, JIOTUKM Y4eOHOro Tpollecca,
BO3PACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peaNn30BaH TMPUHIUI MPEEMCTBEHHOCTH C HU3Y4YeHHEM OWOJIOTHM Ha YpOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HANpaBIEHHOCTh Ha TOCJEAYIONIee pa3BUTHE OMOJOTHYECKHX  3HAHHMH,
OPUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHU O 310pOBOM 00pa3e >KW3HM, Ha
BOCIUTaHHE OEpEeKHOTO OTHOUICHHS K OKpy)Kawolled npupogHoi cpexae. B
nporpaMMe Mo OWOJIOTUM Tak)Ke TOKa3aHbl BO3MOXKHOCTH y4e€OHOTO MpeaMeTa
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydueHUS U B
(GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOydJarommxcsi MO0 OCBOCHHUIO COJEpKaHUsS OUOJOTHMYECKOrOo O0pa3oBaHUsI Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.



VY4eOHbIil npeamer «buosorus» Ha ypoBHE CpelHEro ooero oopa3oBaHus
3aBepuiaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha
pacimypeHie U yriayOsjeHue 3HaHMM oOydaromMxcsi O JKMBOM MpPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUH Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIIOLUOHHOIO YUYEHUS U SKOJIOTUH.

Nzyuenune yuebHOro mnpeamera «buosnorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HAa MOJATOTOBKY OOYyYalOIIMXCSl K MOCIEAYIOLIEMY IOIYYEHUIO
Ononornyeckoro  oOpa3oBaHMsl B By3aXx M OpraHM3alUAX  CPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIMMHUCS
COOTBETCTBYIOLLIUX CUCTEMATHUECKUX pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOI'O
oOmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUSA TOJYy4YarOT pa3BUTHE. Tak,
paclIMpeHbl U YIIyOJeHbl OWOJOTrMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepHsiX, OpraHU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS MTPUKIAIHOTO U TIOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(buU3UKU, XUMHH, Teorpaduu 1 MaTEMaTUKH.

Crpykrypa mporpaMMmbl 10 ydeOHOMY mnipeametry '"buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLNUOHHBIN MOAXOABI K HU3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOT'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYECKOTO MHUpa Ha 3eMile,
COXpaHEeHUs OMOJIOTHUYECKOro pa3HooOpaszus 1utanetsl. Tak, B 10 kmacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTHU U
OMOJIOTMM Pa3BUTHUS, TEHETUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTUH, aKTyalM3UPYIOTCS 3HAaHMS OO0y4yarluxcs Mo OOTaHUKE, 300J0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIOLHMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue o0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
00y4aroUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIEH, MPUHIUIIOB U TIPABUII,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JOCTHXKEHHUSIX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, MPUKIAIHBIX aClIeKTax OMOJIOTHYeCcKuX 3HaHui. Jliis
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJOTMM Hapsiay co
3HAYUTEIBbHBIM 00BEMOM TEOPETUUYECKOIO0 MaTepuaa B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHSI U PA3BUTHS



TOM WM WHOW 00jacTy OWOJIOTHMH, BKIAJAOM OTEUECTBEHHBIX M 3apyOEKHBIX
YU€HBIX B PELLICHUE BAXKHEUITNX OMOJIOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.

I{enb n3yuenus yueOHoro npenmMera «bruonorus» Ha yriryOJa€HHOM YpOBHE —
OBIAJICHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHu3allid JKUBBIX CHCTEM pa3HOrO paHra M NPUOOPETEHHE YMEHHI
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpEca K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JIESITEIbHOCTH, CBSI3aHHOW C OWoJjiorueil, mnu K BBIOOpPY
y4e0OHOT0 3aBeICHUS I MIPOJOIKEHHS OMOJIOTHYECKOTO 00pa30BaHUsl.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIIyOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CISIYIOMINX 3aa4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMbI OMOJIOTMYECKUX 3HAHUMN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOEHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAaKOMJIEHUE OOYyYarolMXcsi C METOJaMU TO3HAHMSI KUBOW MPHUPOJBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM Pa3BUTHUS, TE€HETUKH U
CEJIEKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MaJeOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEJIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHUX
UccleoBaHU B jabopaTtopum M B npupoje (HaOmoJaeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJICTMPOBAHUE);

OBJIaJIcHHE OOYyYarOUIMMHUCS YMEHHUSIMHU: CaMOCTOSITEIbHO  HaXOAWTh,
aHaJIM3UPOBaTh W HCIOJIB30BaTh OMOJOTMYECKYI0 HH(POpPMAIIO; MOJb30BaThCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeJOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIBbHOCTH IO
OTHOILIEHUIO K OKpY)XKarolled NpUpOAHON cpene, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBIO0  OKPYXKAIOIIUX JIIOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npodritakTHKA WHGEKITMOHHBIX 3a00J€BaHNl, TpaBUIa TOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaAIOIUXCS MHTEIJIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEN
B IMpolleCCeé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MpoOJeMaMH, METOAOJOruen
OHOJIOTUYECKOTO UCCJIeI0BAHMS, IPOBEICHHUS AKCIIEPUMEHTATBHBIX



UCCJIEIOBAHUM, pelieHrs] OMOJIOrMYEeCKUX 3a7a4, MOJECIUPOBaHUS OMOJOTUYECKUX
0OBEKTOB U MPOIIECCOB;

BOCIIUTAHUE y 00YyYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
I1EJIOM M K OTJICIBHBIM €€ 00bEeKTaM U SBJICHUSM; (POPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETHYECKOM TPaMOTHOCTH, OOIINEH KyJIbTyphbl TIOBEIACHUS B IPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OO0y4YaloIMIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUH (COOMIOACHUE MpPAaBHJI TOBEICHUS B TMPUPOJE, OXPaHbI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 37A0POBbS
OKpyXXammux Jrojned  (cobmomenuss Mep mnpodunaktuku — 3a00JIeBaHUH,
oOecrieueHne 0€30MaCHOCTH JKU3HEAEATEILHOCTH B UYPE3BBIUAWHBIX CUTYaIUsAX
OPUPOJHOTO M  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHWE€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMHUCH
WHIUBUTy aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
HOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEECICHNUI0, B COOTBETCTBUH C
WHIMBUTyAJIbHBIMU HHTEpPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX HA U3y4YeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHero ooOmiero oopasosanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

OT6op opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUCHHS OHOJIOTHHU
OCYIIECTBISIETCS C y4ETOM CHeNM(PHUKU €ro CoAepKaHWsS W HAMpaBICHHOCTH Ha
IpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUS B OpPraHHM3AIUsIX CPETHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0OYYEHUU OHMOJIOTHH Ha YIiIyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdYeckux padot. Taxxke ydactue
OOy4JaroIMXCcs B BBIMOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIICIOBATEIBLCKUX PaldoT,
TEMaTHUKa KOTOPBIX  OMPEIENSeTCSs y4YUTeleM Ha OCHOBE HMEIOIINXCS
MaTepHaATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBU.



COJEPXAHUE OBYUYEHUA
10 KIIACC

ConepkaHre NpoOrpaMMbl, BBIIEICHHOE KVPCUBOM, HE BXOIUT B IIPOBEPKY
rocynapctBeHHo# utorooi arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHas OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkass UCTOpusi pa3BUTHS
Ouonoruu.  buosornyeckue  HaykMu U HU3yd4aeMble UMHU  NPOOJIEMBI.
@DyHIaMEHTAJIbHbIC, NPUKIAJAHBIE M IIOMCKOBBIC HAY4YHBIE HCCICIOBAHUS B
OHOJIOTHH.

3HaueHre OHOJoruu B (POPMUPOBAHUU COBPEMEHHOUN €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa. [Ipodeccun, cBsizanHble ¢ Ouosiorued. 3HayeHUE OUOJIOTHH B
IIPAKTUYECKON JIESATEIBHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILIJIECHHOCTH, OXPaHE IPUPOBI.

JleMoHCTpanumn

[Toptpetsl: Apucrotens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
V. I'apsen, I'. Mennens, B. . Bepnanckuit, U. I1. I1aBnos, 1. . Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuupl U cxembl: «CBsI3b OMOJIOTMM C APYrMMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’KuBble cucreMbl U X H3y4YCHHUE

XKusbie cuctembl Kak mpeaMeT u3ydeHus Ouosoruu. CBOWCTBAa >KMBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U  LEIOCTHOCTD,
CJIO)KHOCTb M YHOPSAOYEHHOCTHh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALIMS,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHu3alMu KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOIYJISALIMOHHO-BU0BOM, 3KOCUCTEMHBIN
(bmoreonenoTnyeckuit), OmochepHsiii. Ilporecchl, MPOUCXOAANINEC B KHUBBIX
cuctemax. OCHOBHbIE TpPHU3HAKK >KMBOro. JKW3HB Kak (opMa CyIecTBOBAHUS
Marepun. Hayku, n3yyaromue >KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yyenue xuBbIX cucteM. MeTonsl Omosornueckoi Hayku. HaGmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3anus, Meraananus. [IonsaTue o 3aBucumMon u
He3aBUCUMOM IiepeMeHHOU. IlnaHumpoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOpPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynpTaroB. IIpUuMHBI HCKaKEHUSA pE3yNbTaTOB JKcnepumeHta. llonsatue
CTaTUCTUYECKOTO TECTA.



JdeMoHCcTpaMu

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU KU3HW», «buonorunueckue
cucteMmbl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMU KUBOU
npuposib», «CTpOE€HHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpPraHoOB YEJIOBEYECKOro opranmsman, «buoreornenos», «buocdepa», «Meromabl
V3y4EHUs )KUBOU IPUPOBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME i  IPOBEICHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS €QUHUIIA >KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHBIE MOJOKEHUS COBPEMEHHON KJIETOUHOMU
TEOPUHU.

MeTonbl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOTHS,
xpoMmartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, AuddepeHInanIbHOe
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHass MUKpockonus. Kougoranvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JemoHcTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHS METOAOB MUKPOCKOTIUID.

O6opynoBaHuEe: CBETOBOM MHKPOCKON, MHKpPOIpENapaThl PaCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIBHBIX KIJIETOK.

IIpakTnueckass padora «/3yueHue METOAOB KJIETOYHOW OUOJIOTUM
(xpomartorpadusi, saexrtpodopes, auddepeHmaIbHoe IEHTPUGYTUPOBAHUE,
[TLIP)».

Tema 4. Xumnueckasi OpraHu3anusa KJIeTKU

XUMHYECKAM COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bona u e€ posib Kak pacTBOpPUTENs, pearcHTa, y4acTue B CTPYKTYPUPOBAHUU
KJICTKH, TETUIOPETYISIuu. MuHepaibHbIe BEIECTBA KJICTKH, UX OHMOJIOTHYECKas
posib. POJb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonornyeckue mnoauMepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB 0ekoB. CTPYKTypbl OelKoBOM MosieKyibl. [lepBuunas
CTPYKTypa Oeika, TeNnTHIHas CBsA3b. BTOopuyHas, TpeTUYHAas, YEeTBEPTUUHAS



cTpykTypbl. JleHatypauus. CoiictBa OenkoB. Kiaccudukamuss — OGenkos.
buonorudeckue GpyHkunu 6€nkoB. [Ipuonsi.

Yraesoasl. MoHOCaxapubl, AUCaXapyUibl, OJIMTOCAXapUAbl U MOJIHCAXAPUIBI.
OOmuit  maaH cTpoeHus ©  (U3HKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUIOB.
Tpurnuuepunbl, Qocpoyunuabl, BOCKH, cTepounbl. buonornueckue QyHKIUU
aunuoB. OO1e cBOWCTBAa OMOJIOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, TOTYIIPOHUIIAEMOCTb.

Hyxneunosesie kucnotsl. JJHK m PHK. CTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnun kommiiementapuoctu. IlpaBuno Yapradda. Crpykrypa
JAHK — nBoiinast cnimpans. MectoHaxoxaeHue u ouonornueckue gpynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkuuu AT®. BoccTaHoBiIeHHBIE IEPEHOCUUKH, UX (PYHKIUU B
kietke. [Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoovl cenoMUKU, MPAHCKPUNMOMUKU, NPOTNEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuOMONeKkyl. Mooeruposanue
CcmpyKmypbol u QYHKYul OUOMONEKYN U UX KOMnIekcos. KomnvromepHulil ouzatin u
opeaHu4ecKul cunmes 6UOMONIEKY] U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiuH,
®. Conrep, C. [Ipy3unep.

[unarpammer:  «PacnpeneneHne XMMHUYECKHX JJEMEHTOB B HEXHUBOMU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MOJeKysbl BOAbl», «BellectBa B cocTaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJNb», «CTpoeHHuE MOJEKYII
yrieBoioBy», «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenne Monekyibl ATOy.

OO6opynoBaHue: XUMUYECKAsl IOCY1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCJIIKOB C MOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

JlaGopaTtopnass  pabora  «lccienoBanue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u QyHKUNH KJIETKH

Tumnbel KIETOK: JyKapuoTHueckas U TmpokapuoTuyeckas. CTpyKTypHO-
(byHKIIMOHATIBHBIE 00Pa30BAHMSI KIIETKH.



Crtpoenue npokapuoTHueckoil kineTku. Kinetounas crenka 0aktepuil 1 apxei.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHOT B OMOIIEHO3aX.

Crpoenue u (GYHKIIMOHUPOBAHUE AYKapUOTUUYECKOM KJIETKHU.
[Tna3matuueckass MeMOpana (mnasmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcOpT BeleCTB Yepe3 IMIa3MaTUYeCKyl0 MeMOpaHy: MacCUBHBIN
(muddy3us, obmeruéHHas auddysus), aKTUBHBIA (IIEPBUYHBIA W BTOPHUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MeMmOpanbl. Pabota HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Jk3ouuTo3. Kierounas
crenka. CTpykTypa u QyHKIMH KJICTOYHOW CTCHKU PACTCHHM, TPHOOB.

Huromna3zma. [uro3ons. Hutockener. JIBuxkenne nuromia3Mbl. OpraHouIbl
kietku. OnHoOMeMOpaHHBIE OPraHoOUbl KIETKH: JHAOIUIa3MaTHYecKash CeTh
(BIIC), anmapar I'onbau, JIM30COMBI, UX CTpoeHHE M (yHKIUH. B3auMocBs3b
OJIHOMEMOpPAHHBIX OpPraHOUJOB KiIeTKH. CTpOoeHHUE TPaHYJSIPHOIO PETUKYIyMma.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHBIA)  SHOIUIA3MATHYECKUIN
petukynyM. CekperopHas ¢yHkius anmnapata ['onsmku. Moougurkayus 6enkos 6
annapame ['onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KIeToK. Kierounslid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMIIBI  KJIETKH:  MHUTOXOHJIPUH,  IUIACTHJIBI.
Ipoucxoorcoenue mumoxondpuii u niacmuod. Cumouocenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN u mactun. llepBuunble,
BTOPUYHBIE UM  CJIOXKHBIE  TUJIACTUABI  (POTOCHUHTE3UPYIOMIMX  DYKAPUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOTIIACTHI BHICIIIMX PACTEHUM.

HememOpanusie opranouabl kiaetku CTpoeHue U (PYHKIIUM HEMEMOpPaHHBIX
OpraHOUOB KJIETKHU. Pu6ocombi. IIpomescymounvie Qunramenmul.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBbIIEUHbIE  KJIETKU.
AKmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
nentp. CrTpoeHwe U JBWKEHHWE JKTYTUKOB W pecHUYeK. MHUKPOTpyOOUKH
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

Anpo. Ob6osnouka siapa, XpoMaTUH, KapuoILia3Ma, SIIPHIINIKA, UX CTPOCHUE U
bynkuuu. SnepHblii OenkoBbld MaTpukc. IIpocTpaHCTBEHHOE pacIoONOKEHUE
XpoMocoM B uUHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHolU 00010uKu 6 mumose. AHoephbiii
MPAHCcnopm.

Kinerounbie BritoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK DYKaApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).



JdeMoHCcTpaMu

[Toptpetsl: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuupbl U cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KJIETKM», «CTpoeHue  pacTUTENbHOM  KIeTKkW», «CTpoeHue
MUTOXOHAPHUI, «Aapo», «CTpoeHNEe NPOKAPUOTHIECKON KIETKN.

O6opyioBaHHE: CBETOBOM MHKPOCKON, MHKpPOIpEnapaTbl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPTaHU3MOB.

IIpakTuyeckas padora «l3ydeHnue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlabopatopHasi paGora «lccnenoBaHue IuiazMonM3a M JIEIJIa3MOJIM3a B
PACTUTENIbHBIX KIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBWKEHHS  UUTOIUIA3MbI B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AccuMUISILIMS ¥ TUCCUMUIISILIASL — JIBE€ CTOPOHBI MeTabonu3ma. Tumel oOmMeHa
BEUIECTB: aBTOTPO(PHBIA U TreTepOoTpOPHBIA. YdacThe KHCIOpoAa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre kieTku: mnpeBpamieHue AT B
OOMeHHBIX Tporeccax. DepMEHTAaTUBHBIA XapakTep peakiui KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHME, CBONCTBA W MEXaHHU3M JICHCTBUA.
Kodepmentsl. OTinnuust pepMEeHTOB OT HEOPraHWYECKUX KaTajau3aTopoB. bemku-
aKTUBATOPbl M OEJNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEpPMEHTATUBHBIX
peakuuii OT pa3IUYHbIX (PAKTOPOB.

[lepBUuHBIA CHUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKcucenHbIll U OKcuceHHbIl Qomocunmes y baxmepuii. Ceemocodouparoujue
NUSMeHMbl U NUCMEHMbl PeaKyuoHH020 yeumpa. Ponb XJIOpOIUIacTOB B IpoLECcce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsHue pa3nuuHbIX (HaKTOPOB
Ha CKOpPOCTh (poTocHHTEe3a. 3HaUeHHe (POTOCUHTE3A.

XEMOCHHTE3. PaznooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPUITUPYIOIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOJIHBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U UX
UCIIOJIb30BaHUE YEJOBEKOM. AHA’pOOHbIE MHUKPOOPIaHU3MBbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBUTENbHBIN TaM. I TUKOIU3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buosiornueckoe OKMCIEHNE, WIN KIETOYHOE AbIXaHUE. Pojib MUTOXOHApHIA B
nporeccax Ouojgoruueckoro okucienus. Lluknnueckue peakiuu. OKUCIUTENBHOE



dbochopunupoBanue. Ouepeus memoOpanuo2o epaduenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmaszwvl. IlpeuMmyriecTBa a’poOHOTO IYyTH
oOMeHa BelleCTB nepes] aHa3pOOHBIM. DPHEKTUBHOCTH YHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsr: k. ITpuctiu, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «DOTOCUHTE3Y», « DJHEPreTHUECKUil 0OMen», «buocunTes
oenka», «CtpoeHne pepMeHTa», « XeMOCUHTE3Y.

OOopynoBaHHE: CBETOBOMI MHKPOCKOI, 00OpYIOBAHHE JJII HMPHUTOTOBIICHHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass pabGora «/3yueHue  KaTaIUTUYECKOW  aKTHUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMUIIa3bl UK KaTalasbl)».

JlaGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO PpACIICTUICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HaciiencrBennasi uHgopmanus 4 peajn3anusa eé B KiIeTKe

Peakuun mMatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW mHGopManun. [ 'eHeTnuecKkui
KOJI, €ro cBoucTBa. TpaHckpunius — MarpuuHbeli cuHte3 PHK. IlpuHumme
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPALICTBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
OouocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U DYKApHOT. Perynsius akTUBHOCTH T'€HOB Yy MpokapuoT. I'umoresa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle mMexanuzmvl IKCAPECCUU 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbBIX
MPOLIECCOB B KJIeTKe. KileTouHbIl roMeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIEC Mapa3uThl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. ;KuszHeHHbIl YUK
JHK-cooepocawux supycos, PHK-cooepacawux eupycos, obaxmepuoghazos.
Obpamuas mpauckpunyus, peeepmasa, uHmezpasa.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbIe U METUIIMHCKUE MPOOJIEMBI.



Buoungopmamuxa: unmeepayus u anamuz doarvuiux maccusos («bigdata»)
CMpYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
lIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUI.

Tabnuiel U cxembl: «bruocuHTe3 O€nkay, «I'eHeTHYeCKuil Koy, «Bupyche»,
«baktepuodarm.

IpakTnueckas padora «Co3znaHue MOACIA BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisanusa. WMutepdaza u Mutos.
Oco0OeHHOCTH TIpolleccoB, MpoTekarimmx B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  [Ipecunrermyeckuil  (MOCTMUTOTHUYECKUM), CHHTETHYECKUU U
MOCTCUHTETUYECKUN (MPEMUTOTUYECKUI) IEpHO/Ibl UHTEP(]a3bI.

Martpuunbiii cunres JIHK — pemmkanwmsa. [Ipuanuner permmkanum JITHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIA  CHUHTE3, AHTUIAPAJUIEIbHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TemoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoOTHUIl. JIUTJIOWIHBIA W
rarionaHbeli  HaObOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenue xmerkn — wmuto3. Craguu MHUTO3a W TPOUCXOJAIINE B HUX
npoueccel. Tunbl MuTo3a. KaproknHe3 U HUTOKMHE3. bruonorndeckoe 3HaueHuUe
MHTO3a.

Perynsiumss murotndeckoro nukia kiuetku. [Iporpammupyemast KieTtodHas
rudesnp — anomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubdenu kKiemok. «lLlugposas
KlemKka» — ououngopmamuyeckue Mooenu GyHKYUOHUPOBAHUSL KIeMKU.

JleMoHCTpauumn

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKII KICTKW», «MmuT03», «CTpoeHwHe
xpomocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JTyKay».

Jlaboparopuass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHUKpoIpenapaTax.

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHUYUKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Crpoenue u GyHKUMH OPraHM3MOB

buonoruueckoe pazHooOpazue OpPraHU3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.



OcoOEHHOCTH ~ CTPOEHHUS U JKU3HENESTEIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOYHBIC
BOJIOPOCIH, Apyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.

B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opranoB. Opranusm kak exuHoe uesnoe. ['omeocras.

Tkanu pacrtenuii. Tumbl pacTUTENBbHBIX TKaHeW: oOpa3oBaTeIbHas,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpOECHUS,
GYHKIMI 1 pacioIoXKeHUs TKaHEeH B OpraHax pacTeHUN.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTHM CTpOeHHUs, (PyHKUMNA H
pAacIIOOKEHU TKaHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranbl. BerertaTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CHUCTEMBI OPTaHOB JKMBOTHBIX U YenoBeKa. DyHKIINA OPTaHOB U CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHbIl M BHyTpeHHuUil ckener. CTpoeHHE U
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PacCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHast cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

IIntanue opranusmoB. lloryomenue BOABI,  YIVIEKHCIOIO rasa W
MHHEPAJIBHBIX BELIECTB pacTeHUsAMM. lIuTaHne >kMBOTHBIX. BHyTpunosnoctHoe u
BHYTPHUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOIO TpakTa. I[lumeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxxHOe fapixanue. JlpIxarenbHas OBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIO)KHEHHE CTPOECHMS JIETKMX ITO3BOHOYHBIX YKMBOTHBIX.
JlpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MIIeKonUTaomuX. Perymsmus npixanus. JpixarenbHble 00BEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTemMa TIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyrum KpoBooOpamieHus. OBOJIOLHOHHBIC
YCIIOKHEHUSI CTPOCHHUSI KPOBEHOCHOM CUCTEMBbI MO3BOHOUYHBIX >KUBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenue y opraHu3MoB. Beimenienue y pacteHuid. Beigenenue y
KUBOTHBIX. CoKparturenbHble Bakyonau. Opranbl BblaeneHus. PuibTpanus,



CeKpelusi U 00paTHOE BCAChIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJICICHUSI.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM M BBIICIIUTENIBHON cucTeMaMu. Beiaenenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpbI
OakTepuil M UUCTHI MNPOCTEHINIMUX. 3alUTa Yy MHOTOKIJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHON M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3ammra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3ammra opranm3Ma OT OoJie3Her. MiMmyHHas cuctema yenoBeka. KileTouHbld 1
TYMOPAJIbHBIA MUMMYHUTET. BpoXa€HHBIH H TpHOOPETEHHBIA crenuduuecKuii
UMMYyHUTET. Teopusi KIOHaIbHO-celekTuBHOro ummyHutera (I1. Dpnux, ©. M.
beprer, C. Tonerasa). BocrianmurenbHble OTBETBI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxkxumocTte ¥ perymsinus |y OpramusmoB. Paznpaxumocts y
OJTHOKJIETOYHBIX Opranu3MoB. Takcucel. Paznpaxumocts H  peryinsuus y
pacteHuil. PocToBeie BelecTBa U UX 3HaYCHUE.

HepBHast cucrema u pedrekTopHas peryisiius y >KUBOTHBIX. Hepnas
CUCTEMA U €€ OTHEIbl. JBOJIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pediekc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['yMopasibHasl peryJisiiis W 3HJIOKPUHHAS CHUCTEMa YKUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtanmamo-runoduiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocimy», «bakrepumn», «lIpocrenmme», «Oprasbl LBETKOBBIX PACTEHHI,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpoOeHHE
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue crelis,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TKaHW >KUBOTHBIX», «CKEJIET YeI0BEKa,
«IInmeBapurenpbHas cucrema», «KpoBeHocHass cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucreMay,
«BplienuTenbHas cUCTEMa», «ODHIOKPUHHAsA cHUCTeMay, «CTpOEHHE MBILILBDY,
«Mmmynurer»,  «Kuileuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI IMO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUIPBD,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctemMa pbeio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema



npecMbikatomuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MJIeKonuTaromux», «HepBHas cucrteMa yenoBekay, «Pediekcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJIHOKIECTOUYHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTACJIOB, BIAXHBIE NpenapaTbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MTOYBEHHOTO ¥ BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacieruieHns Kpaxmana U OeNKoB 1o 1eicTBrUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JIEMOHCTPALUK OMBITOB MO U3MEPEHUIO KU3HEHHOW €MKOCTH JETKUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEeW paCTCHHI.

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi padora «/3ydeHrne OpraHoB [IBETKOBOTO PACTCHUS.

Tema 10. PazMmHokeHUe U pa3BUTHE OPTaHU3MOB

@dopMbI pa3MHOKEHHS OPraHu3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecrosoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYJISAIUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonmoBoe pasmuoxkeHue. [lonoBele kieTku, win rametel. Meno3. Craauun
meno3a. [loBenenune xpomocom B Menose. KpoccuHrosep. buonornyeckuii CMbICI
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpTaHU3MOB.

[IpenzaponsiieBoe pa3Buthe. ['ameTorenes y >kuBOTHBIX. [10JIOBBIE KeIe3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIEeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe U SMOPHOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CHoOCOOBI
OTUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBryaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUL.
Konyenyuss mopgocenos u moodenu mopghocenesa. Craguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbel  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JAPOOJICHUS MJIEKONMTAIOMIUX. 3apOBIIICBbIC JIUCTKU
(ractpynsiuus). 3akiiajika OpraHoOB M TKaHEUW U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIIHS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK pPe3yylbTaT HEpPapXUUYECKUX
B3aMMOJICUCTBUI TeHOB. BrusiHue Ha 5MOpPUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOPOB OKPYXkKAIOIIECH CPe/Ibl.



Poct u pasButue XuBOTHBIX. [locTamMOpuoHanbHBI Tiepuoa. Ilpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ wMeramopdo3oM y O€CNO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYECKOEe 3HAYECHHE MPSAMOTrO W HEMPSIMOIO
Pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUIbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [lepnoapl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opranu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Yy IIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJsaluyd OHTON€HE3a Y PACTCHUM U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpetsl: C. I'. HaBamun, X. [Inemas.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonaoro
pasMHOXeHUA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHUE 3BIJICHBDY,
«Pa3MHO)eHue TuApbD, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH W criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsAMOEe pa3BuTHe», «Pa3BuTme Maiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkun», «JIBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTECHUI»,
«CTpoeHne ceMsH OOHOIOJBHBIX U ABYIOJbHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KU3HEHHBIM UHKI MXa», <« KHU3HEHHBIA UK
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKICTOK U
CIIEpMaTO30U10B, MOAENb «L UK pa3BUTHS JIATYLIKI.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIpEenapaTax».

IIpakTnueckass padora «BblsBIECHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopuasi padora «CTpoeHHE OpraHOB Pa3MHOKEHHUSI BBICIIUX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hctopusi cTaHOBIEHHS M pa3BUTUS TEHETUKM Kak Hayku. Paborer I
Mengnens, I'. ne ®pusza, T. Moprana. Poiib 0T€4E€CTBEHHBIX YYEHBIX B PA3BUTUU
reHetuku. Pabotel H. K. KoneioBa, H. M. BaBunosa, A. H. benosepckoro, I'. 1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.



OCHOBHBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TEHbI, AJIbTEPHATUBHBIE NPU3HAKWA, JOMUHAHTHBIA W PEUECCHUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0TA, YUCTASl JIMHUSL, THOPUIbI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJBl ~ TCHETUKH: THOPUIOJOTUYECKHHA,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdeMoHCcTpaMu

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
Basunos, A. H. benozepckuii, I'. J[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHEeTUKIY, «CXEMBbI CKPEIITUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TE€HETUYECKHUX

UCCIICIOBAHUI.
Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menzaens — 3aKOoH

eAMHO00pa3usi rTuOpUI0B MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKkOH pacUICIUICHUs IPU3HAKoB. L{UTosiornyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unoresa 4ucToTh ramer.

AHanmsupyroniee ckpemuBanne. [[poMeKyTOUHBIM XapaKTep HACIIEIOBAHMS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemuBanue. Tpetuit 3akoH MeHiens: — 3aKOH He3aBUCUMOTO
HACJICIOBAaHUS  IIPU3HAKOB. [{uTonorndyeckue  OCHOBBI  JTUTHOPUIHOTO
CKpCIIIMBAHUSL.

CueruieHHOe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuemieHHoe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CIEIUVIEHUS MEXIYy TreHaMHh. XPOMOCOMHas
TE€OpHUsI HACIEICTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUS Moia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TreTeporaMmeTHbld mojd. [ eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanne Npu3HaKoB, CUETIEHHBIX C TTOJIOM.

I'enoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBbIM ajuienn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lonmumepus.

['eHeTUyeCKUl KOHTPOJIb PA3BUTHs PACTECHUM, JKUBOTHBIX U 4YEJIOBEKA, a
Takke (HU3NOJIOTUYECKUX TMPOILECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIW.
['eHeTrueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHYecKne acheKTbl KOHTPOJIS H
W3MEHEHUs HACJIEACTBEHHOM HH(POPMAIIUHU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

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



Tabnuiel u cxemsl: «IlepBblit U BTOpoil 3akoHBI Menaens», « TpeTuii 3akoH
MeHnnens», «AHanM3UpyoUIee CKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CuersieHHOE Hacle/loBaHWe MPU3HAKOB Yy Jpo30duibl», «l'eHeThka TmoJsay,
«Kapuotun uenoBeka», «Kapuotun apozodpuiby, «KapuoTum OTHIBD,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBanue: MojeNlb JJId JEMOHCTpPAllMd 3aKOHOB €IMHOO0Opa3us
ruOpUJI0OB TIEPBOTO TIOKOJICHHS W pacllIeIUIeHUs MPU3HAKOB, MOJENIb s
JIEMOHCTpPAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHUS IMPU3HAKOB, MOJIEIb I
JIEMOHCTpAllMK CLEIJICHHOTO HACIEIOBAHUS IMPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckass padora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

IIpakTuyeckass  paGora  «M3ydyeHue  pe3yslbTaToB  JUTHOPUIHOTO
CKpEIIUBaHUA y APO30(PUIB».

Tema 13. 3aKOHOMEPHOCTH U3MEHYHBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (GopMUpoBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHAS.

MopaudukanuonHass U3MEHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAU(PUKAIIMOHHON M3MeHYnBOoCcTH. HopMa peakiuu npusHaka. BapuarnmoHHbIN
psin u BapuanmonHas kpubas (B. Moranncen). CpoiicTBa MoauUKAIIMOHHON
M3MEHYUBOCTH.

['eHoTMIMYECKasi N3MEHUYUBOCTh. CBOWCTBA TEHOTUIIMYECKON U3MEHYMBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei0O3 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
Tr€HETUYECKOT0 pa3Ho00pa3us B Mpejesax 0JJHOro BUIA.

MyTanimonHas M3MEHYMBOCTh. BuHIBI MyTaluii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHAYUUMPOBaHHbIE MyTauuu. SnepHsle U
HUTOIIa3MaTHYeCKre MyTanuu. CoOMaTUYECKUE W TMOJIOBble MyTauuu. [IprunHbI
BO3HUKHOBEHHsS MyTauuid. MyTareHpl W WX BJIMSHUE HA OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHUYMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, POIb ONUSCHEMUYECKUX (HaKmopos 8
HAc1e008aHUU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JdemMoHcTpanuu

IToptpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.



Tabmuiet u  cxembl: «Buasl  u3meHumBOoCTHY», «MoaudukaoHHas
W3MEHUYUBOCTDY, «KomOuHatuBHas U3MEHUYUBOCTbY, «Meito3y,
«OmnonoTBopeHuey, «I'eHeTndeckue 3a0o0ieBaHUs YeIoBeKay, « Buabpl MyTarmii.

ObopynoBaHue: *KUBbIE U TepOapHbIC AK3EMIUIIPHl KOMHATHBIX PACTECHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. IlocTpoeHue BapHallMOHHOTO psga U
BAPUALIMOHHOW KPUBO».

IIpakTuyeckass padora «Mytaruu y Apo3o¢uiasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeKA

Kapuotun denoBeka. MexayHapoaHas IporpaMMa HCCIEIOBaHUS T€HOMa
yenoBeka. MeTonbpl  M3y4eHUs ~ TE€HETHUKH  YeJIOBEKAa: TIEeHEaJlOTMYECKHM,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJIIPHO-TEHETUYECKU . CoBpeMeHHOE OIpEICIIEHUE TEHOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[11IP-ananu3a. HaciaeacTBeHHble 3a00JIeBaHUs YellOBeKa. | eHHbIE 1 XPOMOCOMHBIC
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a00J1eBaHUI dYelloBeKa. MeauKOo-reHeTUUeCKoe KOHCYJIbTUpoBaHHEe. CTBOJIOBBIC
KJICTKHU. [[OHSATHE «T€HETHUYECKOro rpy3a». DTHYECKHE ACIEKThl UCCIICIOBAaHUM B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['eneTtnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(GbU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKaroleh cpenl. ['eneTnueckas
MPEAPACIIONIOKEHHOCTh YEJIOBEKA K MATOJIOTHSIM.

JemoHcTpanuu

Tabnuupl U cxembl: «Kapuotun uenoBekay, «MeToJbl U3YYEHUS] TEHETUKU
yeJoBeKay, «I eHeTndeckue 3a001eBaHUS YETOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Ceslekuusi OpraHu3MoB

JloMecTukanuss W celeKuus. 3apoKJACHUE CEJICKIIMM W JIOMECTHUKAIIUM.
VYuenne H. W. BaBumoa o IleHTpax mNpoUCXOXAEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUW. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOI
)kuBOoTHbIX. CopT, mopoda, INTaMM. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKIIMOHHOM pabOThI.

Metonbl cenekuMoHHON paboThl. McKyccTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUYaJIbHBIN. Oransl KOMOMHAITMOHHOU CCJICKIINH. HcnwiTanue



npousBoAMTeNIed MO MNOTOMCTBY. OTOOp NO TEHOTUNY C TOMOUIBIO OIEHKU
dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboThI.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYPHBIX
¢opm opranusmoB. Mcnonp30BaHWE TEHOMHOTO PEIAaKTUPOBAHUS M METOJIOB
pekoMOuHanTHBIX JIHK 17151 mosydeHust iCXOAHOTo MaTepurana ajisi CeJIeKIUU.

[Tonyuenue MOJIUTIIIOUIOB. BuyTtpusugoBas rUOpUIN3aLIUS.
bu3KkopoACTBEHHOE — CKpelMBaHue, wWin  uHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, Win ayTOpuauHr. I'erepo3suc u ero npuuuHbl. Mcnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudbpunuszanus. [Ipeogonenue Oecruiogus
MEXBUI0BbIX THOPUI0B. JIOCTHIKEHNUS CENEKIIMN PACTEHUM U KUBOTHBIX. «3enénas
pesonoyusy.

CoxpaHeHHE M WU3YYEHUE T€HETUYECKUX PECYpPCOB KYJIBTYPHBIX PACTEHUH H
UX JUKUX pOAMYENd U1 CO3JAaHUsl HOBBIX COPTOB W THOpHUIIOB
CEJIbCKOXO3SIICTBEHHBIX  KYJNbTYp. M3yuenue, coxpaHenue u  ynpaejieHue
2EHeMUUeCKUMU PecypCaml CelbCKOXO3AUCMBEHHBIX U NPOMBLCIOBLIX HCUBOMHBIX
8 Yenax VIVUUeHUs. CYUecmayouux U coO30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMEHeHUeM COBPEMEHHBIX Memo008 HAYYHLIX UCCLe008AHUL,
nepeodosvlx uoell U nepcneKmueHbiX MmexHoI02UlI.

JlemoHcTpanuu

[Toptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsuenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuupl U cxemsbl: «LleHTpbI TPOUCXOKAEHUS U MHOT000pa3usl KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKHUX PSJIOB B HACJIEACTBEHHOM HM3MEHUYMBOCTH,
«Mertonpl cenexkuumy, «OtnanéHHas ruopuanzanusy, «Myrarenes».

JlabopaTopHasi padora «/3yyeHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

IKcekypeusi «OCHOBHbIE METOIbl U JIOCTHIKEHHUS! CEJIEKIUMU PACTeHUl U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATEBHBIM YyYacCTOK, B TEIUIMYHOE XO34WCTBO, B J1a0OpaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHoJsiorus U CMHTeTHYECKasi 0MOJIOTHUA

OOBeKThI, HUCMHOJb3yeMble B OHMOTEXHOJIOTUH, — KIJIETOYHBIE M TKAHEBBIC
KYJBTYPHI, MUKpPOOPTaHU3MBI, ux XapaKTEePUCTHKA. TpanuuuoHHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHrne, TMOJMyYeHUE KHCIOMOJIOYHBIX MPOJIYKTOB,
BUHOAEenne. Mukpoouonoruueckuii cuHre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHoJioruid. [Ipon3BoACTBO O€nKa, aAMUHOKHUCIOT U BATAMUHOB.



Co3naHue TEXHOJIOTM M MHCTPYMEHTOB LEJIEHAINPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBIO MMOJYYEHUsI OPTaHU3MOB U X KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAOIIHUECs B MPUPOIe OMOCUHTETHUECKUE MYTH.

Kierounasa unxkeHepus. MeTonbl KyJbTypbl KIETOK U TKaHEW PACTECHUU H
KUBOTHBIX. Kpuobanku. ComaTudeckass ruOpuAu3alus W  COMATHYECKUN
smOpuorene3. lcnonab30BaHWE TarlIOWJOB B CEJIEKUUMU pacTeHuil. [lonyyenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OILUIOAOTBOpPEHUE. PeKoHCTpyKuus
AWLEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. MeTOA TpaHCIUIAHTALIMM SAEP KIIETOK.
Texnonocuu  0300poeneHus, KYIbMUGUPOBAHUA U MUKDPOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpOMOCOMHass M Te€HHas WHXEHepHs. VICKyCCTBEHHBII CHHTE3 TI€HAa U
koHcTpyupoBanue pekomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHnss W NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  WHXECHEPUH.
DKOJIOrM4ECKHE U AITUUECKHUE TPOOJIEMbI T€HHOW HHKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas mudponas meaununa. [11P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaiu3 MpoTeoMa
YeJIOBEeKa JUIsl OLIEHKM COCTOSIHUSL €ro 3J0poBbs. M cCHonb30BaHHWE CTBOJIOBBIX
KieTok. TaprerHas Tepanusi paka. 3D-Omowmkenepus g pa3paOOTKU
(GyHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHUX TEXHOJOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEel COoueTaHWEM TEXHOJIOTHM TPEXMEpHOro OMompuHTHHTa U ckaddonaunara
JUTSL pEeLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEAUIIVHBI.

Co3naHue BEKTOPHBIX BAaKIMH C LEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJSPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-conepkamux BUPYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabmuubl n cxemsl: «Mcnoap30BaHe MUKPOOPTaHU3MOB B MPOMBIILIEHHOM
IIPOU3BOACTBEY, «KeTouHas nHKeHepusn», «I eHHass HHXKEHEPUs».

JlabopaTtopHnasi padora «/3yueHne o0bEeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloydyeHre MOJTOYHOKHUCIBIX TPOTYKTOBY.

Jdkckypeusi «bUHOTEXHONOrMsT — BaKHEWIIas MPOU3BOAUTENbHAS CuUia
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apoxkaeHne W pa3BUTHE IBOJIOIMOHHBIX MpeACTABJIEHHH B
OHOJIOrHMH

OpomonionHass teopuss Y. JlapBuna. [IpeanochbUIKd BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hb 1 HaydHas aesteabHocTh Y. JlapBuHa.



JIBrKy1Me cuiibl 3BOJIOLMH BUIOB 110 Y. J[apBuHY (BbICOKasi UHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHU3MOB, HACJIEICTBEHHass WM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiierne cuaTeTHYeckor Teopuu dBomtonmu (CTD). HelTpanbHas
Teopusi 3Bomtoruu. CoBpeMeHHas JBOJIONHMOHHAS  Ouoyorvsa. 3HaYeHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCTpaMuA

[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosne, Y. lapsun, C. C. YerBepuxos, 1. U. HImansraysen, Ix. Xonneiin, . K.
benses.

Tabmunpt u cxembl: «Cucrema sxuBoi mnpupoasl (o K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil U KuBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay», «Dopmbl 60pbObI
3a cymectBoBaHuey, «lloponbl romy6eit», «MHorooOpasue KyJbTypHBIX (GOpM
KarmycThl», «[1opojpl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMsI JABMXKYIIMX CHJI 3BOJIIOIUI,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOFOLIUNY.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[TonynsAuus Kak 3JIEMEHTapHas €IWHULA 3BOJOUHH. COBPEMEHHBIE METOBI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHooHJa TOMYJISIUMU KaK D3JIEMEHTApHOE »SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro paBHoBecus Jx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOJIONMH. MyTallMOHHBIHN
npouiecc. KomOunaTuBHas wu3MeHuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. OQdext
OCHOBatelsl. Jdpgexm Oymuvinounoeo eopaviuwika. CHUdMCEHUe 2eHemuUyecKo20
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpghexkma Opetigha cenog 6
bonvuux u  Mmarvlx  nonynsayusx.  Mwurpanuu.  M3onsauus  OMyJISIA:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii oT0Op — HampaBisiommii ¢akrop sBomonun. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAIOIIMIMA
(mm3pyntuBHbIi). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
NOBEJECHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHKPOIBOJIOLUH.
Bo3HukHOBeHHE ~ MpUCIOCOOJEHUWH y  opraHusmoB.  Apomopdo3sl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3mMoB: MOp(OJIOTrHYECKue,
busnonornyeckue, - OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTETBHOCTD
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.



Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdBOMIOIMU. M3omsius — kimoueBoi (aktop BugooOpazoBanusa. Ilytu u
CIIocOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),
CUMIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monuIIOnIU3aus,
rubpuanzaiys). JJIuTenbHOCTh BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3Mbl GOpMHPOBAHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb  »BONIONIMOHHONM  OWOJOTMM B pa3padOTKE Hay4YHBIX METOOB
coxXpaHeHHs1 OMopa3zHooOpazusi. MUKpPOIBOIONUS U KOIBOJIOIUS MMAPAa3UTOB U UX
x03s1eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEM.

JlemoHcTpanuu

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

Tabmuupr u cxemsl: «MyTanuoHHass HM3MEHUYMBOCTHY, «llomynanronHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/IBuxymme
CHJIbI 3BOJIOLUNY, «DKOJIOrMUecKas W30S MOMYyJALUNA CEeBaHCKOM (openmny,
«['eorpadpuueckass M307A0US  JIMUCTBEHHUIBI CUOUPCKOW W JIMCTBEHHMIIBI
Jaypckoi», «IIomysiuoHHbIE BOIHBI YUCIEHHOCTH XUITHUKOB U XKEPTBY, «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBnycrpuanbablii MenaHnu3m», «/KuBble uckonaembie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX ), «IIpenynpexnaromnias OKpacka KUBOTHBIX»,
«®uznonornueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kpurepuu Buma», «Buabl-nBoiiHukn», «CTpyKTypa BuAa B
npupose», «CrnocoOsl BugooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «IKOJIOTMUYECKOE BUI000PA30BAHUE BHUIOB CHUHUID),
«ITomumonasl pacteHuit», «KamyctHo-peneunbiii rTuOpu.

O6opynoBanue: repbaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHI] 1
3BEepell C MpUMEpaMH Pa3IMYHBIX MNPUCTIOCOOJEHUN, dYyuyesaa NOTUI[ U 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUW OJM3KUX BHUIOB, 0Opa30BABIIUXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlabopaTtopnasi padora «BpIsBIeHHE W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIAY.

JlaGopaTtopnasi  pabora  «lIpucmocoOneHuss  OpraHu3MOB M HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

Jlabopatopnass pabora «CpaBHeHHWE BHJIOB IO MOP(OIOTHUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOLMS U €€ pe3yibTaThl

Metonbl  M3yudeHHS  MaKpOAIBOMIONUHU. [lameoHTOnOrmyeckue  MeTO[bl
uzydeHus: oHBoimonuu. Ilepexonneie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.



buoreorpaduyeckue metonbl u3ydeHus 3Boitouuu. CpaBHeHue (Iopbl U
dbayHbl MaTepukoB U OCTpoOBOB. buoreorpaduueckue obnactu 3emun. Buabl-
DHIAEMHUKHU U PEIUKTHI.

OMOpHONIOTHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M TMOSIBICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl M araBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMUYECKHE W  MaTeMaTUYECKUE  METOJbl  W3Y4YEHUsS  HBOJIIOLUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbI MOCTPOEHUS (UIOr€HETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIlMH U 3BOJIIOLUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeoOpatuMocTs 3BomonnH. AfanTuBHas paauanvd. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLU Y.

JlemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTeHETHUECKUI Psi JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedanby»,  «Pununodutsr»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emiun», «peid) KOHTHHEHTOBY,
«Penuktery, «HadanmpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMUHBIE W aHAJNOTWUYHBIE OpraHb, «PyIHUMEHTHI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa M IIMMIIaH3e», «lJIaBHbIE
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTaTKOB
OpPTraHU3MOB, MYJISI’KM TOMOJIOTHYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIMN HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 W
naHcrnepMusi. JloHaydHble TPEJICTaBICHUS O 3apOXKJICHUU KU3HU (KPEA[MOHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apOKICHUS )KU3HU U €€ onpoBepKeHue onbiTaMu D.
Penu, JI. Cnannannanmu, JI. [1actepa. [IponcxoxaeHue >ku3Hu 1 aCTPOOHOIOTHA.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [LmanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
opraHuyeckux BemecTtB u3 Heopranndeckux. Ombir C. Mumepa u I'. IOpm.
OOpazoBanue monuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. .
Onapuna, runore3a nepBuyHoro oynsona Jx. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubozumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.



HUctopus 3emnmn u Meronpl €€ wu3ydyeHusa. MckomaeMble OpraHUYECKHE
octatku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT U AOCOJIIOTHAS
reoXpoHOJIOTHs. ['€0XpOoHOJIOruuecKas Kaia: S0HbL, 3Pbl, IEPUOBI, STIOXU.

HavanpHble 3Tanmbl opraHMyeckoW »HBomonMM. llosBieHHE © HBONOLHAA
NEPBBIX KJIETOK. DBONIOLUSA MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKN KaK aHAJIOr MEpPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[Tpoucxoxaenue sykapuoT (CUMOUOTeHe3). DBOIIOIMOHHOE MPOUCXOXKICHHE
BUpYycOB. lIpoucxokaeHne MHOTIOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX 'PYIIIT MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tanbl HBOJIIOLMU BbICHIUX pacTeHuid. OCHOBHbIE apoMOpP(O3bI
pacreHuii. Bpixon pacrenur Ha cywy. llosBieHue CHIOpPOBBIX pacTeHUM U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIpoucxokIeHrne IBETKOBBIX
pacTCHUMN.

OCHOBHBIE 3Tambl 3BOJIIOLMU KUBOTHOTO Mupa. OCHOBHBbIE apoMOpP(O3bI
XKUBOTHbIX. BeHnackas (ayna. KemOpuiickuii B3pbIB — IMOSIBJICHHE COBPEMEHHBIX
TumoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKU3HB B BOZAE. DBOJIOLNS NTO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. IIporncxoxaeHrne MIEKONUTAOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MTO3BOHOYHBIMHU KUBOTHBIMH CYLIH.

Pa3Butne xu3HM Ha 3eMje MO »paM U MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030i, KalHO30il. OOmas xapakTepUCTHKa KJIMMara U
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPTaHU3MOB.
VYriieoObpa3oBaHue: €ro yciIoBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHUsI — JKOJOTMYECKHE KpU3HUCHI npouuioro. IIpudnHbel u
CJIEICTBUS MacCOBbIX BbIMHUpaHHUil. COBPEMEHHBIM 3KOJOTMYECKUN KpPHU3UC, €ro
ocobenHnoctu. [Ipobiema coxpanenus 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYNIIbI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Penau, JI. Cnanmnanuanwu, JI. ITactep, . 1. Meunukos, A. 1.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. FOpu.

Ta6nuie u cxembl: «Cxema omnbita @. Penny», «Cxema onsbita JI. [lactepa mo
M3YYEHHUIO CaMO3apoKIeHUs *Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanpl  HEOPraHMYECKOW  3BOJMIOLMM»,  «['€OXpOHOJOrMYecKas  IIKaJIay,
«HauanpHble 3Tarbl OPraHUYecKoi 3BOMIOIUNY, «CxeMa 00pa3oBaHUS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHUe BHUpPYCay,
«Apomopdossl  pacreHuit», «PuHnOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHorokierounbsle Bogopocian», «Mxm», «llanoporukm», «l'onocemeHHbIE



pactenus», «Opranbl IIBETKOBBIX pacTeHUi», «(Cxema pa3BUTHUS KUBOTHOIO
Mupay, «ApomMopdo3bl KUBOTHBIX», «lIpocteitmme», «KumedHononocTHbiey,
«IInockue 4EepBUY, «UEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,
«IIpecmbikaromuecs», «lItunusy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou ape», «Pa3BUTHE )KU3HU B MPOTEPO3OMCKOU dpe», «Pa3zButue Ku3HU B
[TAJIE030MCKOM 3pey, «Pa3BuTre KU3HU B ME3030MCKOM 3pe», «Pa3Burue KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBaHue: repOapuud pacTEHHM pa3IUYHBIX OTAEJIOB, KOJUICKIIUU
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUH
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMUBOTHBIX, Yyyejla NTHULl WU 3BEpEW,
KOJUICKIIUM OKAaMEHEJIOCTEHM, IOJIE3HBIX MCKOIAEMBIX, MYJBKH OpPraHUYEeCKHUX
OCTaTKOB OPTaHU3MOB.

BupryaabHas JaboparopHass padora «MoaenMpoBaHUE — OIBITOB
Munnepa—tOpu no n3ydeHnto abMOreHHOT0 CUHTE3a OPTaHUYECKUX COSAUHEHUN B
NEepBUYHOM aTMochepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «l3yueHne OCOOCHHOCTEW CTPOCHUSI pPaCTECHUM
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEN CTPOEHUS MTO3BOHOYHBIX
YKABOTHBIX».

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Paznenbl 1 3agaun aHTpONOaOruu. MeToIbl aHTPOIIOJIOTHH.

CraHOBIICHME TPEICTABICHUN O MPOUCXOXKIACHUM YEJOBEKa. PernrnosHeie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBunerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CPaBHUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUUECKHUE,
noBesieHueckue. OTanyust 4elaoBeKka OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JIBrkymue cuiibl (akTopbl) aHTPONOreHe3a: OUOJIOruYecKre, CollualbHbIE.
CooTHolIeHne OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaJWM aHTpOIOreHe3a. PaHHHWE YenoBeKOOOpa3HbIe O00E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JMo/1e. ABCTPaJONUTEKU — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJICHUS OpPYAUM TpyAa. YenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a npenensl  Adpuku. YenoBek reiaenbOeprckuil — 0oOmME  MpPeNoK
HEAHJEPTAJIBCKOTO YEIOBEKA M YEJIOBEKA Pa3syMHOro. YenoBeK HeaHIAepPTalbCKUN



KaK BHUJ JIFOJEH XOJIOAHOTO Kiaumara. YenoBeKk pa3yMHBII COBPEMEHHOI'O THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TaneoreHeTrka U NajgeOreHOMHUKA.

DBOJIOLHS COBPEMEHHOrO 4esnoBeKka. EcTecTBEHHBI OTOOp B MOIMYJIALMIX
yenoBeka. MyTanMoHHbBIH mpouecc W noauMop@usM. [lomyssiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «dPQGEeKT OCHOBATENS» B MOMYJSIHUAX COBPEMEHHOIO
YEJI0BEKA.

Yenoseueckne pacel. llonatne o pace. bompmme pacel: eBponeouIHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTH paccelieHHs 4YelOoBeKa IO ILJIaHETe.
EnuHcTBO  dyenmoBeyecknx  pac. HaydHas  HECOCTOATENBHOCTh  pacu3Ma.
[Tpucnoco0aeHHOCTh 4YeNOBEKa K pa3HbIM YCIOBUSM OKpYXarollel Cpesbl.
Bnusnue reorpaduueckoil cpeapl Hu Apeiida reHoB Ha Mop(doJoruo u
(U3HOJIOTHIO YETIOBEKA.

MexauciMIUIMHApHBIE ~ METOAbl B (u3uyeckoil  (OMOIOTHYECKOM)
AHTPOIIOJIOTMHM.  OBOJIOLMOHHAS ~ AHTPONOJIOTHS W MAJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIMyJsuui. buoconnaneHbele HCCIEeNOBaHUS NPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

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

Tabmuiel U cxeMbl: «MeToIbpl aHTPOMOJIOTHIY, «I 0JJOBHOH MO3T UeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHbD», «CKeNeT 4YeloBeKa M CKENeT IIMMIaH3e»,
«PyIuMMEHTBI U aTaBU3MBbD», «J{BHKyILIUE CUJIBI AHTPONIOTEHE3a», « IBOIIOLUOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpanonutek», «YenoBek  ymenbii», «Yenosek
MPSIMOXOAIINIY, «JleHncoBCkui yenoBek» «Heanaepransupbny, « KpoMaHbOHIBDY,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNHN YEIIOBEKa», «Packl UelioBeKay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYpbl ~TPEIKOB 4YeloBeKa, penpoaykuuu (pororpadum) KapTuH ¢
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUS YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJI0BeKa, MOJIEIb
yeperna 4eJOBeKa M 4Yepena IIMMIAaH3€, MOJENb KHCTH YEJOBEKa M KHUCTU
HIMMITaH3€, MOJEIHN TOPCa MPEAKOB YEIIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEH CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «3yyeHre SKOJIOrMYECKUX aJal TNl YeIIOBEKay.

Tema 6. Jxkosorusas — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAI0PraHM3MEHHbIX CHCTEM C OKpY:Kalollei cpeaoi



3apoxaeHre U pa3Butue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
9KOJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonsl sxonoruu. IloneBbie HaOmoneHUs. DKCIEPUMEHTHI B JKOJIOTHU:
NpPUPOAHBIE W JIabopaTopHbie. MoeTMpoBaHHEe B HKOJIOTHH. MOHUTOPHUHT
OKpY>KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUW I YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pEHNE KaK OCHOBA CBA3E€M 4YenoBedecTBa ¢ npuponor. dopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsl: A. I'ym6oasar, K. ®@. Pynbe, H. A. Ceseprios, D. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupel u cxeMmsl: «Pa3gensl sxomoruny, «MeToabl skomorun», «Cxema
MOHHUTOPHUHTA OKPY>KAIOIIEH CPEAbD».

JlabopaTopHuasi padora «3yuenue METOJ0B HKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl 1 cpea OOUTAHUS

DKOJIOTHYECKHe (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctBus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH JEHCTBUS 3KoJiornueckux ¢akrtopos. [IpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

AbGuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuil daxrtop. JleicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOI'O CHEKTpa HAa OPraHu3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHHI M JKMBOTHBIX IO OTHOILICHHIO K cBeTy. CUTrHaibHas poJib CBETA.
doTonepruoau3M.

Temnepatypa kak skonorumdyeckuid (axrtop. [leiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBl. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxxnocts kak skojormyeckuii (axtop. I[lpucmocobienus pacTeHUil K
nojIep ka0 BogHOTO Oananca. Knaccudukamus pacTeHUN MO OTHOIICHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K M3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
ryOMHHAsT  TOAMOYBEHHAs, BHYTpUOpPraHU3MEHHas.  DHU3UKO-XUMUYECKUE
O0COOEHHOCTH cpell oOuTaHus opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
JKW3HU B Pa3HBIX cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE PUTMBI. CyTOYHBIE H
roguyHbie puUTMBI. [IpUCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.



Kusznenusie @Qopmbl opranuzMoB. [loHsiTue O JKHU3HEHHOW (Qopme.
Kusznennsie GopMbI pacTeHUMN: NEpPEeBbs, KyCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOUOHTHI,
re0OHUOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHUCTBHIAL:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyaJu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMoOJCUCTBUS  (Tommueckue, (Qopudeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aUMOJCHCTBUN JUIsl CYIIECTBOBAHHS OPTraHU3MOB B Cpeie
obutanus. [[puHIUTT KOHKYPEHTHOTO HCKITFOYCHHUS.

JlemoHcTpanuu

Tabmuubl U cxembl: «2Ikonorudeckue Qaxrtopb», «CBETOBON CIEKTpY,
«IKOJIOTUIECKHE TPYIIHI )KUBOTHBIX IO OTHOIIECHHUIO K CBETY», «TEIIOKpOBHBIE
JKUBOTHBIC», «XOJIOJHOKPOBHBIC >XHBOTHBIC», «DHU3NOIOTHYECCKUE aIanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHS OpraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, <« KuszHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IJKocucTeMa MIMPOKOIMCTBEHHOTO Jiecay, « IKOCUCTeMa XBOMHOTO Jiecay, «[lenu
NUTaHUs, «XulHuuecTBoy, «llapasutuzm», «KoHkypeHus», «CumMOnosy,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTEHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTHYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHETIOOWBBIX M TEHEBBIHOCIIHMBBIX PACTCHHUH, CBETOJIOOWBBIC, TCHEIIOOWBBIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHHMS, TepOapruu M KOJUICKITUH TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHul, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJIJIEKIIMHA >KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpejax,
repOapu MW KOJUICKIIMM PACTEHUHW W IKUBOTHBIX, OOJAAOIIMX YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MCHCHHUSM YCJIOBUH KH3HU, TepOapuu M
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIONINX B PA3JIMYHBIX OMOTUIECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopHasi padora «BpIgBICHHE NPHUCIOCOOICHUN OpPraHU3MOB K
BIIMSTHUIO CBETAY.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPBD».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOUTAHUSY.

Tema 8. DKo10rus BUAOB U MOILYJISA UM

OKOJIOTHYECKHE  XapaKTepUCTUKH  momymsmuu.  [lomymsmuss Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpebl, (PU3ndecKux 6apbepoB U



0coOeHHOCTeW OMOoJIOrHK BUAOB B (POPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPbI
nonyysiiuid. (OCHOBHBIE TIOKa3aTENW MOMYJALMU: YHUCIEHHOCTh, IUIOTHOCTD,
BO3pACTHasi M TOJIOBAasl CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTpAIIHA.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHamuka nomnynsiuuu U e€ peryisinusa. buoTudeckuili MOTEHLIMAN MOIYJISLHAH.
MopaenupoBaHue TUHAMUKU NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUH BUIOB (I- U
K-cTparerun).

[Tonsitue 00 »KoJOrMYecKo Huile Bujaa. MectooOutanue. MHoromepHas
MoJzenb sKkosiornueckon Humm Jx.M. XartumHcoHa. Pa3mepbl 3K0oI0rndeckou
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJCHUS W MUrpaluid >KUBOTHBIX. buoiormueckue
WHBA3UH YyKEPOJIHBIX BUIOB.

JleMoHCTpanumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl W cXxembl: «JKOJOTHYECKHE XaPAKTEPUCTHKU —TOMYJSIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa mHoOmyisiquun», «Bo3pacTHble  NHpamMUAbI
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogenb 3xonorudeckoit Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

Jlabopatopuass  padora  «lIpucnocoOnenusi ceMsH  pacTeHUd K
PAaCCEIICHUION.

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3Mamu B OUOIIEHO3E.

OkocucrtemMa kak oTkpbiTasi cucrema (A. JIx. TeHcinu). OyHKUIMOHAJIbHbBIC
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOJYIIEHThI, KOHCYMEHTBHI, PEIyIICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBsl U Wbl B 3kocucTeMax. KpyroBopor BeeCcTB U MOTOK SHEPTUH
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE THPaMU/JIbI YKCEN, OMOMACChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Draykmyayuu.
HamnpapneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBuyHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTPOINOIE€HHBIE BO3JCUCTBUS Ha



cykueccuu. KnmnmakcHoe cooOuiectBo. bruopaznoo0Opasue u moiaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbIE IKOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOoCUcCmeMbl Mopel U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMmeneu, nyCmbitb.

AHTpONOre€HHBbIE HKOCUCTEMBI. ATrposkocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOTIOT€HHBIMH U MIPUPOIHBIMU YKOCUCTEMaMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormdeckoe wu
X035CTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUI OPTaHU3MOB B
skocucteMax. Ponb kackadnoeo 3¢ghghexkma u 6u008-30ugpuxamopos (Kiouesvix
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHA.

Mexanuzmoi 8030elicmeus 3GepA3HEHULl PA3HbIX munos Ha
CcyOOpeaHU3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UYECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€UCMBUs.
MeTo100THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX YKOCUCTEM.

JleMoHCTpauumn
[Toptpert: A. JIxk. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OuoneHo3a»,  «DKOCUCTEMA

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEMAa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
Ipyninbl OPraHu3MOB B 3KocHUcTeMe», «KpyroBopoT BEHIECTB B 3KOCHUCTEMEY,
«enu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHYECKas TUPAMUIA YUCEID,
«IKonoruyeckas nmupamuia OMOMACChly, «IKOJIOTHUECKass MUpaMUa SHEPTUNY,
«O6pazoBanue 6omotay, «IlepBuyHas cykueccus», «BoccraHoBieHue yeca nocie
noxapa», «IKocucTrema 03epa», «ArpoueHos», «KpyroBopoTr BElIECTB U MOTOK
HHEPrUu B arpoueHo3er, «[Ipumepsl ypOosKocHuCTEMY.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIL |
3Bepeid, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
KOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanme ypO03KOCUCTEMBD.

JlaGopaTopnasi paGora «l3yueHue pazHOOOpa3usi MEJIKUX IOYBEHHBIX
YJIEHUCTOHOTHUX B PA3HBIX 3KOCUCTEMAX).

IKCKYypcHusi «DKCKypCHUsl B TUIMYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUusi «DKCKYpCHUsl B arpodKocHcTeMy (Ha Mojie WIX B TEIUIMYHOE
XO3MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa



buochepa — obmiernanerapHass o0ojiouka 3eMIiIM, TNI€ CYUIECTBYET WM
CyIIIECTBOBaJIA KM3Hb. PazBuTHe npeacraBieHuil o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnaackoro o 6uocdepe. Obaactu 6nocdeps! u e€ coctan. Kupoe
BEIIeCTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChepbl Kak
ri100abHOM PKOCcHCTeMBbI. JMHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOTEOXUMHUYECKUE UKIbI (yriepoja, a3oTa). PUTMHUYHOCTD siBIIEHUN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. IlonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEILIaHHbIC U IIUPOKOJIIMCTBEHHBIE JIECa, CTETH, CABAHHBI,
MyCTBIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiuMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa U QyHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMAJA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. . Bepnanackuii, 3. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsl 3emim», «KpyroBopoT azoTa B MpUpoOIe»,
«KpyroBopoT yriepona B mipupone», «KpyroBopoT Kucaopoja B MPHUPOJIE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kimmarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanueiii gec», «lIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBaHue: repbapur pacTeHUM pa3HbIX OMOMOB, KOJIIEKIIMH YKUBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0OIaf cpeaa

OKOJIOTUYECKHE KPU3UCHI M WX NpUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouochepy. 3arpssHeHne Bo3AymHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOJHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnousbsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiumMara.

AHTpOIIOTEHHOE BO3JICMCTBHE HA PACTUTENBbHBIA U KUBOTHBIM MUp. OxpaHa
pPacTUTENILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOIBIL.
Kpacasie xHuru. OcobGo oxpansembie npupoansle Ttepputopun (OOIIT).
boranndeckue caibl ¥ 300J10TUYECKUE TAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOWYMBOTO PA3BUTHSI UEIOBEUECTBA W TMPUPOJIBI.
PanvonanbHOE  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA B €T0 BEPOATHBIE TIOCIIEICTBUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvnvlie ungopmayuonnsvie cucmemsi, obecneuusarowue 0oCmyn K



uHgopmayuu no  CcOCMoAHUIO OMOENbHLIX U008 U dKkocucmem. (OCHOBbL
9Kopeabuumayuu dKocucmem U cnocooos 060pvOvLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCHEM.

JleMoHCTpanun

Tabmumpt  u cxeMmbl:  «3arpsi3HeHHEe  aTMocdepb»,  «3arps3HeHHe
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbil  3dpdexT», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOENN YIPABISIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWUW M JKUBOTHBIX KpacHoii
kHuru Poccutickon @eneparun, KpacHol KHUTHM peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyJarOIIMMHUCS TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METaNnpeIMETHbIC U MPEIMETHBIE.

B cTpykType JNMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
rpakIaHCKOW MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIIBHOCTH
U CAMOONpPEAENICHUI0, Haiuuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JIMYHOCTH Ha OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haluyue  NpPagoCO3HAHUS  SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OMOJIOTHH JTOCTUTAIOTCS
B E€IUHCTBE Y4YeOHONW M BOCHUTATEIbLHOM JESATEILHOCTH B COOTBETCTBUHM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HWIMU JIMYHOCTH, MMATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPABOIOPSAIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHHIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUSI K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Npuposic U
OKPY’KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHoro mpenmera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINUA 00YUaIOIIEeTroCs KaKk aKTUBHOTO H
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPAIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW JI€SITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U IMMO3HABATENIbHBIX 3aJ1ay, BBITTOJIHEHUU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YUYWUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH ¢ Pa3HBIMH YOCXKICHUSIMH, KYJIbTYPHBIMUA LIEHHOCTSAMU U
COLIMAJIbHBIM I10JIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OINMOHEGHTOB MPU OOCYXJICHUU CIIOPHBIX BOIMPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

FOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAESATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpaXXJaHCKOM WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IEpPE]
Ponunoi, ropaoctu 3a cBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIIECIUIO U MaMIATHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPY/IC;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHS OHOJIOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHHMBAaTh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJMUTENISIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAas ICTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOLMOHAIBHOIO 0J1ArONOTy YU :

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE€  TUTaHUE, COOJIIOJICHHE TUTMEHUYECKUX TMpaBUJl U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nyeckKas
aKTUBHOCTbH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

MOHMMAaHUE I1EHHOCTU TMPaBUJI HWHJWBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOTro MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/J0POBBIO U KU3HU JIIOICH;

OCO3HAHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

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

TOTOBHOCTh K AKTHBHOW JESITEIBbHOCTH TEXHOJOTMYECKOW M COLMAIBHOM
HaIpPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOATEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3IMyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymielt mnpodeccun W pPeaTn30BHIBAThH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CyIIECTBOBAHMS;

MOBBLIIIIEHWE YPOBHS JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM UX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MpOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MpPU HU3YYEHUU OHOJIOTHH
3HaHUS W YyMEHUsI TPU peHIeHud NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOOIIOIL30BaHUEeM  (COONIOACHUE  TPAaBWJI  TOBEACHHWS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, OHOoCchephl);

AKTUBHOE HENPUATHE JIEMCTBUM, MPUHOCAIIMX BpEH  OKPYKAIOIIEH
NPUPOAHON Cpelie, YMEHHE MNPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;



HaJIM4KMe PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH AKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMH B IO3HABATEIIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JEATEIHHOCTH SKOJIOTHUECKOMN
HaIpaBJIEHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKd M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOErO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYpPhl KakK CpEICTBa
B3aMMOJICUCTBUS MEXKY JIIOAbMHU U TIO3HAHUS MUPA;

NOHUMaHUE Ccrnenu@uKku OUOJOTUM KakK HayKd, OCO3HaHUsA €€ pOJu B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKaloleM MHpPE KakK O €AUHCTBE MPHUPOJIbI, YeJIOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH M pEUIeHHH MpodiieM
COXpPaHEHUs1 IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecriedyeHrss HOBOTO YpPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEH BBIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY — Pa3BUTHIO,  pallOHAJIbHOMY
UCTIOJIb30BAaHUIO TMPHUPOJHBIX PECYpPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHUH OWOJOTMYECKUX 3HAHUU B IENAX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TOJydaeMble 3HAHUS I aHaiu3a U
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISANINX B HEM M3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BATh OMOJOTUYECKUE 3HAHMS JUIs
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAaHUE LIEHHOCTH HAyYHOW JAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO M HCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBHIYAILHO U B TPYIIIIE;

TOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEepPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHUM MO OWUOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHbie pe3yabTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMble i1  (OPMHUpPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, DHEPrusi, SBJICHHE, MPOIECC,
CUCTEMA, HAY4YHbI (paKT, NPUHLMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJENOBAHUE,  HAOJMIOJEHHE, HM3MEpPEHUE, OSKCIHEPUMEHT W  JpYrue);
yHUBEpCalbHble Yy4eOHbIE JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH U  COIMAJIBHOM KOMIIETEHIMU OOYYalolIUXCs; CIOCOOHOCTD
oOyJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYCCKNE 3HAHWS W YHUBEpPCAJIbHBIC yYEeOHBIE JICUCTBUS B
MO3HABATEILHON 1 COIMAIbHOM MPaKTHKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHus y oOydaromerocss OyayT cGOpMUPOBaHBI IO3HABATEIbHbIC
yYHUBEpCaIbHBIC YICOHBIE NCHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JEHUCTBUS, PETYJISATUBHBIC YHHBEPCAIBbHBIC YyYEeOHBIC JCHCTBHUS, COBMECTHAs
JIESITEIIbHOCTb.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBI CpPEIHEro OOIIero
00pa30BaHuUsl TOJKHBI OTPaXKaTh:

OBiagenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHUHM 3HAHWK TPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIEC MPU3HAKU, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH);

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
TOCTHKCHHSI, COOTHOCHUTD PE3YNIBTATHI ACATEIHPHOCTH C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUIs 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B pPaccMaTPHUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSTH CXEMHO-MO/IENTbHBIE CpencTBa TS MIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUW B M3Y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YYETOM aHAIM3a MMEIOIINXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHMSX  PEATBHOIO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIIe0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBbIKaMU Y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESTEIbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpPIpeTaluy, MpPeoOpa3oBaHUI0 U NPUMEHEHUI0 B Y4YEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLUAJIbHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeleHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJyYEHHbIE B XOJE PEIICHHMs 3aJadd pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B MPO(PECCHOHATBHYIO CPELLY;

yMETh IMEPEHOCUTh 3HAaHUS B IMO3HABATEJIbHYIO U MPAKTHUYECKYIO 00JacTu
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NpEjlararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH MPOOJIEMBI U 33a4H, TOMYCKAIOIINE aJbTepPHATUBHBIC PEILICHUSI.

3) pabora ¢ unpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



MH(POPMAILMIO pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(opMyIMpOBaTh 3alPOChl U MPUMEHATH Pa3IMYHbIE METOABI NPU MOUCKE U
orbope Omosornyeckoil mHpoOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3aj1ay;

npuoOpeTaTh OIBIT HUCIHOJIB30BaHUS HHPOPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MI, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
Oouonoruueckor uHGopMauu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHUIIBI, PUCYHKU
¥ JIpyroe);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa Mmpu padoTe ¢
OMoJOrnyeckod HHPOpMalUUe: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE H
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HaIJITHOCTH;

BJaJ€Th  HABbIKAMU  pAclO3HAaBaHMA U 3allUThl  HUH(pOpMaLMH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1) o6menmne:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBINIOJHEHUS MpejjiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COIJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacrno3HaBaThb HeBepOaJbHbIE CpeICTBAa OOIIEHHUS, TOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMSTYaTh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIIATh YBAXKUTEIbHOE OTHOLICHHE K COOECeTHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILICHUH y4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEWCTBHM C Y4€TOM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;



NPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JEUCTBUSL MO €€ [IOCTMKECHHIO: COCTaBJISTH IUIAH JEHCTBUM,
pacnpeienarh poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Y4YaCTHHKA KOMaHJIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpe/iaratb HOBBIE MIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIUsIX, POSBISATH TBOPUECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

OBJiaieHne YHHBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMMH:

1) camoopranusanms:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHHA NpPOOJIEM U UX
pelIeHrs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI II€JIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIIOYTCHHI;

JieNiaTh OCO3HaHHBIM BBHIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTD
3a pEILICHMUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CroCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAHMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENBHBIX MPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PeQIIEKCUU NIl OLUEHKH CUTYallMH, BbIOOpa
BEPHOT'O PEILICHUS;

YMETh OLIEHUWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEUICHUS MO HUX
CHU)KEHMUIO;



IPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX @PU aHalIu3€ pe3yJbTaToB
JEATEIIbHOCTH;

3) npuHsATHE CeOsl ¥ IPYTUX:

IPUHUMATH CeOsl, MOHNUMAsi CBOM HEJIOCTATKU M JOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAIU3E€ pe3yJIbTaTOB
NEATEIIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBeKa.
NPEIMETHBIE PE3YJIBTATHI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPXKAHHS Y4eOHOro MpeaMera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIEUYCHHE
npopunapHOro  o0yueHuss  oOydaronuxcss  Ouojmoru. OHHM  BKJIIOYAIOT:
crenuduyeckue AJjisi OMOJOTHY HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJBI JEATEIBHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojam U3y4eHus.

[IpeameTHBIC PE3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TNPUPOJBI W  pEIIeHHH TpolJieM  paluOHAIbLHOIO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKIJIIOYAET:
OCHOBOTIOJIAaraloIre ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CAMOPETYJISIHUs, CaMOBOCIPOU3BEIACHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnerounas Teopus T. llIBanna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOroOOpa3usi M  TNPOUCXOXKJACHUS  KYJIbTYpPHBIX  pacTeHHUM),  3aKOHBI
(eaHOOOpa3usi TOTOMKOB TEPBOIO IMOKOJICHMS, PACIICIUICHHS, YACTOTHl TaMeT,
HE3aBUCUMOTO HacieaoBaHus [. MeHngensa, TOMOJOTHUYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basuiiosa), IIPUHLIATIBL
(KOMIUIEMEHTapHOCTH);

BJIQJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO IIO3HAHMS, HCIOJb3YEeMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHWE, H3MEpPEHUE,
HaOIIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYHIECTBEHHBIC TIPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHW3MOB, B TOM YHUCIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOSHUS OPTaHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, YEJIOBEKA, IIPOIIECCOB JKU3HEACSITECIBHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PacTCHHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHYCCKUX
MIPOIIECCOB: OOMEHa BemecTB (MeTab0Iu3M), MPEeBpPAIICHUS YHEPTHH, OpOKEHUS,
aBTOTPO(PHOTO U TreTepOTPOPHOrO THUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, Mel03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3sMHOXCHUWS,  HMHIUBUAYaJIbHOTO  pa3BUTHS  opraHu3Ma  (OHTOTCHE3a),
B3aMMOJICUCTBHS TEHOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABIIMBATh B3aMMOCBSI3M MEXKIY OpraHOMJAMH KIETKH U HX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEM M UX (QYHKUUSIMH, MEXITY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pAacTCHWH, JKMBOTHBIX M YEJIOBEKAa W MX
GYHKIASIMH, MEXKIYy CHCTEMaMH OPTaHOB M WX (DYHKIUSAMH, MEXIY OSTallaMH
oOMEeHa BEIIECTB, ATaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
ATanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenibl OOUTaHUS;

YMEHHUE BBISBJIATH OTIMYHUTEIIbHBIC TPU3HAKHA KUBBIX CHCTEM, B TOM YHCIIC
pacTeHu, )KUBOTHBIX U YEIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKAa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHIYCCKUX TPYIIIT,

YMEHHUE pemaTh OMOJOTUYECKUE 3aa91, BBISIBISATH TPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIICTYEMBIMU OMOJOTHYECKUMH MPOIIECCAaMU U SIBICHUSMH, JE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThl, COOIIOJATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OPATOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTAILHBIMHU
cpencrBamu, GOpMYIHpPYS I1€Jb HCCIEIOBAHUS, aHATU3UPOBATH MOIYUYCHHBIC
PE3YNbTATHI U JICNIaTh BHIBOBL;

YMEHUE Y4YacTBOBaTh B Yy4E€OHO-UCCIIENOBATEILCKONW paboTe Mo OMOJIOTHH,
HKOJIOTUU W MEIWIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TIPEACTaBIIATH  TOJYYCHHBIC  pE3yJbTaThl Ha  YYEHHYECKHX
KOH(DepeHIusX;

YMEHUE OIICHUBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
oOylactu ounoJioruu u M€ IULINHBI (KJTOHUpOBaHUE, HCKYCCTBEHHOE
OIUTOJIOTBOPEHHE, HAIMPABICHHOS M3MCHCHHWE T'€HOMa M CO3JIaHWe TPAHCTECHHBIX
OpraHu3MOB);



YMEHUE OCYIIECTBISATh OCO3HAHHBIA BBHIOOpP Oyaymiell mpodeccuoHalIbHON
JeATEIbHOCTH B 00JacTH OUOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIEBON MPOMBIIIICHHOCTH, YIAyOJIsaTh MO3HABATEIIbHBIN
MHTEpEC, HAIPaBJICHHBIN HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpoAODKeHHEe OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3aIMsIX CPETHETO
PO EeCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHble pe3yNbTaThl OCBOCHUS ydueOHoro mpeamera «buonorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KApTUHBI MHpA, B IIO3HAHWHM 3aKOHOB IPUPOABI M PEUICHUM SKOJIOTUYECKHUX
npo0bjieM 4YeloBeYecTBa, a TaKXKe B PEIIEHUH BOIPOCOB pPallMOHAIBHOIO
IPUPOAOIIONL30BaHUSA, U B ((OPMUPOBAHUH LIEHHOCTHOI'O OTHOILEHHS K MPUPOJE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHME BJAJETh CHUCTEMOW OMOJIOIMUYECKHUX 3HAHWUW, KOTOpas BKIOYAET
ONpENEeNeHNs] U TOHMMAaHHE CYUIHOCTH OCHOBOIIOJAraloUIMX OHOJIOIHYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBomronronHas teopust Y. JlapBuHA, CHHTETUYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CesepiioBa — 0 myTsiX U HampasieHusx sBoitonuu, B.W. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinOGepra,
3apojsiiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
HKOJIOTUYECKON MHpaMUbl 3HEpruM), rumnoressl (rumore3a «mupa PHK» V.
['unGepra);

YMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAMHU  HAy4YHOIO  IO3HAHUSA,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JeHUE, SKCIEPUMEHT), CIOCcOO0aMu BBISBIICHUS U
OLICHKM aHTPOIIOT€HHbIX U3MEHEHU B IPUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPU3HAKU: BHJIOB, OHOrEOLIEHO30B,
IKOCUCTEM M Omocdepbl, CTAOMIM3UPYIONMIETO, IBIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, AJITONaTPUYECKOIO " CUMITaTPHUYECKOTO
BUJI000pa30BaHus, BAUSHUS ABMKYIIUX CHJI SBOJIOLMU HA T€HO(POH I OIS,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K Cpelie OOMTaHMs, YepelOBaHUs HAMpaBIICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBA3M MEXAY IpOLECCAaMU HBOJIIOLUH,
JNBIDKYIIMMHM CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIMYMTEIbHBIE  NPU3HAKH  KUBBIX  CHUCTEM,
IPUCIIOCOOICHHOCTh BUAOB K cpele OOuTaHus, aOMOTHYECKUX M OHOTHYECKHUX



KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBSI3€H  OpraHM3MOB B  COOOIIECTBAX,
AHTPONOTE€HHBIX U3MEHEHUN B SKOCUCTEMAaxX CBOEH MECTHOCTH;

YMEHHME HCIOJb30BaTh COOTBETCTBYIOIIME AapTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpebl OOUTAHUSA, €IUHCTBA
YeJIOBEYECKUX pac, HEOOXOAMMOCTH COXpPAHEHHsI MHOroo0Opasusi BHUIOB U
HKOCHCTEM KaK YCJIOBHS COCYLIECTBOBAHUS IPUPO/IBI U YEIOBEUYECTBA,

YMEHHE peniaTb OMOIIOTUYECKUE 33a]Ja4H, BBISBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTMYECKUMU MIPOIECCaMH U SBIICHUSIMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH IOJIYY€HHBIX PE3yJbTaTOB;

YMEHHE BBINOIHATH J1a0OpaTOpHbIE M MpaKTUUYECKHE paboThl, COOIHOAAThH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTAIBLHBIMU
cpenacTBamMu, (GOpMyIupys Leidb HCCIEJOBAHMS, AaHAJU3UPOBATH IOJYYCHHBIC
pe3yJIbTaThl U AENIaTh BBIBOJBL;

YMEHHME y4acTBOBaTh B y4eOHO-HMCCIIENOBATENbCKOW paboTe mo OHOJIOoruH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOILIECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl Ha  YYEHHYECKHX
KOH(epeHUusX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOMKIACHUHU JKU3HHU, YETOBEKa
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U Croco0ax MpeaoTBpalleHus
ry100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyayuiell mpodeccuoHaTbHON
JIESITEIbHOCTH B 001aCTH OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIONH30BAHMS, MEIUIIMHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3AWCTBA, MUILEBOU
IPOMBIIIJIEHHOCTH, YIUIyOJIATh I103HABAaTEJIbHBIM MHTEpPEC, HANpaBICHHbIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOCTHKEHHE
OMOJOrMYECKOro 00pa3oBaHus B OpPraHU3ALUSAX CPEAHETr0 MPOPECCUOHATBHOIO U
BBICIIIETO0 0Opa3OBaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM K nupposbIe
Ne n/m p OHTPOJIb IIpakTuyeckue (twucpp )
NporpamMmbl Bcero HbIE o0pa3oBaTe/ibHbIE
padoThI
padoTshI pecypcsl
bu6mmoreka [IOK
1 b 1 0
HOIOTILL KaK Haykd https://lesson.edu.ru/06/10
bu6mmoreka [IOK
2 XK 2 0
WIBBIE CHOTCMBI ¥ Hx M3yHCHHC https://lesson.edu.ru/06/10
bubmuorexa [JOK
3 b 2 0.5
HOTOTI TIeTRH https://lesson.edu.ru/06/10
bu6mmoreka [JOK
1
4 XHUMH4YECKasi OpraHu3anus KIETKN 10 1 https://lesson.edu.ru/06/10
bu6mmoreka [JOK
1 2
> CTpOCHHE i YHKLIHH KICTK1 8 https://lesson.edu.ru/06/10
OOMeH BelecTB 1 MpEeBpaIICHUE YSHEPTHH B bubnmnoreka [JOK
6 9 1 1
KJIETKE https://lesson.edu.ru/06/10
7 Hacnencreennas nnpopmanus u 9 05 bubnnorexka [JOK
peanu3anus e€ B KJIIETKE ' https://lesson.edu.ru/06/10
bu6mmorexa [IOK
8 XK i 6 1
VISHCHHBIH HHICT KTETIH https://lesson.edu.ru/06/10
bubmuorexa [JOK
9 P 8 1.5
ASMHONCHIC 1 PASBHTHE OpranisMon https://lesson.edu.ru/06/10
10 I'eneTnka — Hayka O HaCIEACTBEHHOCTH U 5 05 bubnnorexka [JOK
U3MEHYHUBOCTH OPraHU3MOB ' https://lesson.edu.ru/06/10
11 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 1 bubnnorexka [JOK



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

https://lesson.edu.ru/06/10

bubmuoreka [JOK
12 Crtpoenue u GyHKIIUA OPraHu3MOB 17 1.5 https://lesson.edu.ru/06/10
bu6mmoreka [IOK
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 https://lesson.edu.ru/06/10
bu6mmoreka [IOK
14 Teteriica enosexa 3 05 https://lesson.edu.ru/06/10
bubmuorexa [JOK
1 4 1
5 Cenexnust OpraHu3MOB https://lesson.edu.ru/06/10
bu6mmoreka [IOK
1 b 4 0,5
6 HOTEXHOJIOTHS M CHHTETHYECKasi OMOJIOTHs https://lesson.edu.ru/06/10
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 13 .5
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https://lesson.edu.ru/06/10







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4yecTBo 4acoB JaTa npoBenenust DJIeKTPOHHbIE
Ne - uudposbie
Tema ypoka Konrpoasusie  Ilpakruueckue Ho nnany | @axru bp
n/n Bcero yecKoe o0pa3oBaTe/bHbI
padoThI padoTshI e pecypen!
bubnuoreka [{OK
buonorus kak KOMIUIEKCHas! HayKa M KakK 4acTh
1 https://lesson.edu.ru
COBPEMEHHOT0 00I11ecTBa 106/10
bubnuoreka [IOK
JKuBbl€ CUCTEMBI 1 UX CBOMCTBA 1 https://lesson.edu.ru
/06/10
bubnunoreka LIOK
YpoBHEBas opraHu3anys ) KUBbIX CUCTEM 1 https://lesson.edu.ru
/06/10
bubmmoreka IIOK
Hcropust OTKPBITUS U U3YUYEHUS KIETKH.
1 https://lesson.edu.ru
Krnerounas teopus 106/10
Metoasl MOJNEKYJIAPHON U KIETOUYHON
6uonorun. [Ipaktuyeckas padora «M3yuenue G OK
METO/I0B KJIETOYHOUW OMOIOTHHU nosorexa 11
1 0.5 https://lesson.edu.ru
(xpomatorpadusi, anexTpodopes, 106/10
muddepeHManbHOe HEeHTPUPYrupoBaHue,
TTLP)»
but6mmorexa [IOK
XUMUYECKUN COCTAB KJIETKU 1 https://lesson.edu.ru
/06/10
MuHepanbHbIE BELIECTBA KIIETKU, UX 1 bu6nunorexa LIOK



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
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https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
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https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

Ouosnoruyeckas poiib

https://lesson.edu.ru
/06/10

Oprannyeckue BeIecTBa KIeTKH — OEJIKH.

bu6nmoreka [IOK

8 Jlaboparopuas pabota «O0Hapy)keHHE OETKOB 0.5 https://lesson.edu.ru
C IMTIOMOUIBIO KAYECTBEHHBIX PEAKLINI» /06/10
bu6nmoreka [IOK
9 CsoticTBa, k1accuduranys u GyHKIUA OSITKOB https://lesson.edu.ru
/06/10
bubnuoreka [IOK
10 Opranuyeckue BelecTBa KJIETKU — YIJIEBObI https://lesson.edu.ru
/06/10
bubnunoreka LIOK
11 Oprannueckue BeUIeCTBa KJIETKU — JIUIUIbI https://lesson.edu.ru
/06/10
Hyxkneunossie kucnorsl. JIHK u PHK.
JlaboparopHas padota «Mccrnenoanue bubmorexa HOK
12 patopHaz p A 0.5 https://lesson.edu.ru
HYKJIEMHOBBIX KHCJIOT, BBIJIEJICHHBIX U3 KIETOK 106/10
Pa3IUYHBIX OPTaHU3MOBY
Crpoenue u pynkuuu ATO. [lpyrue brbmmorexa [IOK
13 HT® https://lesson.edu.ru
HyKJeo3uaTpudocdatsr ( ) 106/10
CexsennpoBanue [JHK. Metoasl reHomMuku, but6mmorekxa [IOK
14 TPAHCKPUIITOMUKH, IPOTEOMUKU. MeTobl https://lesson.edu.ru
CTPYKTYpPHOU OMOJIOTHH. /06/10
15 O060011eHMEe 3HAaHUH 0 XUMUYECKOH
opranu3zaiuu kietku. KonrponpsHas padora Nel
AHanu3 KOHTPOJIbHOM paboTel. PaboTta Han bubmuoreka [JOK
16 ommOkamu. Tunsl kietok. [Ipokapuornaeckas https://lesson.edu.ru

KJICTKA.

/06/10
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CrpoeHue 3yKapuOTUYECKON KIIETKH.

bub6nmoreka [IOK

17 [TpakTuueckas padota «3yueHne CBOKWCTB 0.5 https://lesson.edu.ru
KJIETOUYHOM MEMOpPaHbI» 106/10
bubnunoreka LIOK
18 IToBepXHOCTHBIN anmapar KJICTKH https://lesson.edu.ru
106/10
OnHOMEMOpaHHBIC OPTaHOUIBI KIICTKH. bubnunoreka LIOK
19 [IpakTuueckas padora «M3y4yeHne IBUKECHUS 0.5 https://lesson.edu.ru
LHTOIIa3MBI B PACTUTENBHBIX KIETKAX) /06/10
[ToryaBTOHOMHBIE OPraHOUBI KJIETKU:
MUTOXOHJIPHH, IIACTUIbI. JlJabopaTopHas bubnunoreka LIOK
20 pabora «VccnenoBanue mia3mMoiu3a u 0.5 https://lesson.edu.ru
JICTIa3MOJIN3a B PACTUTEIbHBIX KIIETKAX. /06/10
HemeMOpaHHBIC OpraHOH Bl KIICTKH.
bu6nmorexa LIOK
21 Crtpoenue u QyHKIMH s11pa https://lesson.edu.ru
106/10
CpaBHHUTENbHAS XapaKTEPUCTUKA KIETOK bubmmoteka IIOK
22 sykapHot. JlabopaTopHas pabora «3yuenue 0.5 https://lesson.edu.ru
CTPOEHUS KJIETOK Pa3IMYHBIX OPTaHU3MOBY /06/10
93 O0600611eH1Ee 3HaHUI O CTpOEHUE U PYHKIIMU
kieTku. KonrponbHas pabora Ne2
AHanu3 KOHTPOJIbHOI paboTel. PaboTa Hax
OIMMOKaMHU. ACCUMUIISAIINS ¥ TUCCUMHUIISITNS —
JIBE CTOPOHBI MeTabou3Ma. Tumbsl oOMeHa bubmorexa LIOK
24 https://lesson.edu.ru
BemecTB. JlabopaTopHas pabora «M3yueHue 106/10
KaTaJIMTUYECKOW aKTUBHOCTH (P€PMEHTOB (HA S
MpUMepe aMHJIa3bl WA KaTanas3bl)»
25 depMEeHTAaTUBHBIN XapaKTep peaKiiuii 0.5 bubnuoteka [JOK
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KJIETOYHOT0 MeTabonu3Mma. JlabopaTopHas
pabora «3yueHue ¢pepMeHTaTUBHOTO
pacuieryieHus ePOKCHIa BOJOPOIa B
PaCTUTENLHBIX U KUBOTHBIX KIIETKAX)

https://lesson.edu.ru
/06/10

bubnunoreka LIOK
26 benku-akTHBaTOPBI U OCIKHU-UHTHOUTOPBI https://lesson.edu.ru
/06/10
bubnunoreka LIOK
27 ABTOTpOGHBII THII OOMEHa BEIIECTB https://lesson.edu.ru
/06/10
bubmuoreka [{OK
28 DoTOCUHTE3 https://lesson.edu.ru
/06/10
XemocuHTe3. JJaboparopHas padota bubmmoreka [JOK
29 «CpaBHeHHe npolieccoB pOTOCHHTE3A U 0.5 https://lesson.edu.ru
XEMOCHHTE3a» /06/10
AHa’poOHbIE OpraHu3Mbl. Buabl OpokeHusl. bubmuoreka [IOK
30 JlaboparopHas paboTa «CpaBHEHHUE MPOIIECCOB https://lesson.edu.ru
OpOKEHUS U JABIXaHUSD) /06/10
AspoOHBIE OpraHU3MBbI. DTarbl
bu6nunorexa LIOK
HHEPreTUYecKOro ooMeHa. DHeprus
31 https://lesson.edu.ru
MeMOPaHHOTO TpaJiieHTa MPOTOHOB. CHHTE3 106/10
AT®: pabora nporonHoit AT®-cuHTa3bI
O6o06matomuii ypok mo teme «OOMeH BEIIecTB bubnunorexa LIOK
32 U TIPEBPAIICHNE SHEPTHH B KJIETKE. https://lesson.edu.ru
Kontponbnas padota Ne3 /06/10
AHanu3 KOHTpOJIbHOM paboThl. Pabota Hax bu6muoreka [JOK
33 omnOKaMu. https://lesson.edu.ru

PeaKI_[I/II/I MaTpU4YHOI'O CUMHTE3a

/06/10
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bubnunoreka LIOK

34 Tpanckpunuus — marpuynslii cuare3 PHK https://lesson.edu.ru
/06/10
bubnunoreka LIOK

35 Tpancismus u e€ 3Tarmbl https://lesson.edu.ru
/06/10
bu6nmoreka [IOK

Komupoanue amurOkuca0T. Pons pubocom B
36 5 5 https://lesson.edu.ru
WOCUHTE3€e OerKa 106/10
bubnuoreka [IOK

37 Opranu3anus reHomMa y poKapuoT U 3yKaproT https://lesson.edu.ru
/06/10

MonekyspHble MEXaHU3MBI YKCITPECCUU TCHOB bubmorexa [IOK

38 2P P https://lesson.edu.ru

y SyKapuor /06/10
Bupycsl — BHekeTOUHBIE (OPMBI )KU3HU U bu6nunorexa LIOK
39 obnuraTHeIe mapa3uThl. [IpakTuyeckas padbora 0.5 https://lesson.edu.ru
«Co3aHue MoJIe BUpyca» /06/10
Bupychsbie 3a001eBaHHS YeT0BEKA, dKUBOTHBIX bubmmorexa [IOK
40 py . ’ ’ https://lesson.edu.ru
pacTeHui 106/10
bubnmnorexa LIOK

41 HanorexHomornm B OMOJIOTMY U MEIUIINHE https://lesson.edu.ru
/06/10
but6mmorexa [IOK

42 JKn3HeHHbIN MK KIETKH https://lesson.edu.ru
/06/10
bubmmorekxa [IOK

43 Matpuunslii cuntes JTHK https://lesson.edu.ru

/06/10
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Xpomocomsl. JlTaboparoprast pabota

44 «M3y4eHne XxpoMOoCOM Ha TOTOBBIX 0.5
MHKpOIpenaparax»
bubnunoreka LIOK
45 JleneHue KJICTKHM — MHTO3 https://lesson.edu.ru
/06/10
Tuns! kiiertok. KaproknHes 1 LUTOKUHES.
46 JlabopaTtopHnas pabora «Habmronenue mutos3a B 05
KJIETKaxX KOHYHMKA KOPEIIKa JiyKa (Ha TOTOBBIX '
MUKpOIIpenaparax)»
bubnuoreka [{OK
47 Peryssiius »KM3HEHHOIO IUKJIA KJIETOK https://lesson.edu.ru
/06/10
bubmuoreka [{OK
48 Opranus3M Kak eJuHOE 11eJI0e https://lesson.edu.ru
/06/10
49 Txanu pacrenuii. JlTabopatopHnas pabora 05
«/3yuenne TKaHel pacTeHuin» '
50 TxaHu KUBOTHBIX U YesoBeka. JlabopaTopHas 05
pabora «M3yueHne TKaHel KMBOTHBIX) '
Opranbl. Cucremsl opranos. JlaboparopHas bubmmnoreka [HOK
51 pabota «/3ydyeHue opraHoB I[BETKOBOTO 0.5 https://lesson.edu.ru
pacTeHus») /06/10
but6mmorexa [IOK
52 Ormopa Tesla OpraHu3MoB https://lesson.edu.ru
/06/10
but6mmorexa [IOK
53 JIBuKeHne OpraHu3MoB https://lesson.edu.ru

/06/10
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bubnunoreka LIOK

o4 [Iutanue opranu3zMoB https://lesson.edu.ru
/06/10
bubnunoreka LIOK

[TuTanue MO3BOHOYHBIX )KUBOTHBIX.
55 H https://lesson.edu.ru
UIIeBapUTENIbHAS CHCTEMA YeIOBEKa 106/10
bu6nmoreka [IOK

56 JlpIxaHue opraHu3MoB https://lesson.edu.ru
/06/10
bubnuoreka [IOK

S7 JlprxaHue Mo3BOHOYHBIX KUBOTHBIX U YEIOBEKA https://lesson.edu.ru
/06/10
bubnunoreka LIOK

58 TpaHCcTOpT BEIIECTB Y OPraHU3MOB https://lesson.edu.ru
/06/10

KpoBeHocHas cuctema mo3BOHOYHBIX bubmmorexa HOK

59 P https://lesson.edu.ru

JKUBOTHBIX U YEIIOBEKa 106/10
bu6nmorexa LIOK

60 Beiaenenue y opranu3smMos https://lesson.edu.ru
/06/10

3amuTa y opraau3mMoB MIMMyHHas cucteMa bubmorexa HOK

61 Ha y op i https://lesson.edu.ru
YeroBeKa 106/10

but6mmorexa [IOK

62 PaznpakxuMocTh U perynsiius y OpraHu3MoB https://lesson.edu.ru
/06/10

['yMopanbHas perymsius 1 SHIOKpUHHAS bubmorexa IIOK

63 yMOp pety P https://lesson.edu.ru

CHUCTEMA )KMBOTHBIX U YCJIOBCKA

/06/10
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O606menne 3nanmii o teme «CTpoeHue u

bub6nmoreka [IOK

64 ¢dbyHKIMH opranu3MoB» KoHTponbsHas padora https://lesson.edu.ru
No4 /06/10
AHanm3 KOHTPOJIbHOHM paboTsl. Pabota Han bubmuoreka [IOK
65 omunOkakmu. GopMbI pa3MHOKEHUS https://lesson.edu.ru
OpraHu3MOB /06/10
bu6nmoreka [IOK
66 [TomoBoe pazMHOKEHUE https://lesson.edu.ru
106/10
bubnuoreka [IOK
67 Meiio3 https://lesson.edu.ru
106/10
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIEeTOK. JIabopaTopHas paborta 05
«M3yueHne cTpoeHuUs MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»
WuauBuayanbHOE pa3BUTHE OPTaHU3MOB — bubmmorexa HOK
69 OHTOrCHES https://lesson.edu.ru
106/10
3akiagka OpraHoOB U TKaHEH U3 3apOJIbIIIEBhIX bubmorexa HOK
70 HCTKOR https://lesson.edu.ru
106/10
Poct u pa3Butue xxuBoTHBIX. JlabopaTopHas
71 pabota «BbIsiBIEHNE TPU3HAKOB CXOJCTBA 0.5
3apOIBITIeH TTO3BOHOYHBIX KHUBOTHBIX)
Pa3sMHOXeHUE U pa3BUTHE PACTCHUM. bubmuoreka [JOK
72 JlaGopatopHas pabota «CTpoeHHe OpraHoB 0.5 https://lesson.edu.ru
Pa3MHOXEHHUSI BBICIIUX PACTEHUID) /06/10
73 Hcropust cTaHOBIICHHSI M pa3BUTHUS TEHETHKH bubnuoteka [JOK
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KaK HayKu

https://lesson.edu.ru
/06/10

OCHOBHBIE TTIOHATHS U CUMBOJIBI T€HETHKH.

bu6nmoreka [IOK

74 JlaboparopHas pabota «JIpo3oduiia kak 0.5 https://lesson.edu.ru
00BEKT reHETUYECKHUX HUCCIICTOBAHMI /06/10
3aKOHOMEPHOCTH HACJIeI0BaHUS IPU3HAKOB.

75 Monorubpunnoe ckpeuuBanue. [Ipakruueckas 05
pabora "U3yuyeHue pe3ysibTaToB
MOHOTHOPHUIHOTO CKPEIUBAHUS Y TIPO30(HIIBL"

HI/ITOHOFI/I‘ICCKHG OCHOBBI MOHOFI/I6pI/IIlHOFO Bubmorexa HOK

76 https://lesson.edu.ru
CKpeEIIMBaHUsA /06/10
Amnanuzupyroiee ckpeniupanue. Hemomanoe bubmorexa [IOK

77 https://lesson.edu.ru
JAOMUHHPOBAHUC M
Jurubpunnoe ckpenuBanue. [Ipaktuueckas

78 pabora «M3yuenue pe3yinbTaTOB TUTHOPHUIHOTO 0.5
CKpEIIUBaHUS Y APO30(PHIIBI»

[{uTonornyeckue OCHOBBI JUTUOPUTHOTO bubmorexa LOK

79 https://lesson.edu.ru
CKpEIINBaHUS /06/10

bubnunorexa LIOK

80 CrerieHHOE HaclleJIOBaHUE TTPU3HAKOB https://lesson.edu.ru

106/10
bubnunorexa LIOK

81 XpOMOCOMHAasI TEOPUS HACIENCTBEHHOCTH https://lesson.edu.ru

106/10
82 I'enetnka noma. 'eHOTHIT KaK 1IEJIOCTHAS bubmmorekxa [IOK

CHCTEMA

https://lesson.edu.ru
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['eneTryeckuii KOHTPOJIb PA3BUTHUS PACTCHUH,

/06/10
bubnunoreka LIOK

83 KHBOTHELX 1 1elOBeKa https://lesson.edu.ru
/06/10
O0600manImui ypoK Mo Teme bubmuorexa [JOK
84 «3aKOHOMEPHOCTHU HACJIEICTBEHHOCTU» https://lesson.edu.ru
[IpoBepounas padbora Ned /06/10
bubnuoreka [{OK
WN3MeHUYnBOCTH ITpU3HAKOB. Buibl
85 AMCHUHBOCTIL https://lesson.edu.ru
/06/10
bubnuoreka [{OK
86 MoudukaroHHast ©3MEHYNBOCTh https://lesson.edu.ru
/06/10
BapuanvoHHbIN psig 1 BapHALIMOHHAS KPUBAs.
JlaGopatopHas pabota «/ccnenoBanue bubmmnorexka [HOK
87 3aKOHOMEPHOCTEN MOJUPHUKAITMOHHON 0.5 https://lesson.edu.ru
M3MEHUYUBOCTH. [ocTpoeHne BapranmoHHOIO /06/10
psina ¥ BapuallMOHHOW KPUBOW
bu6nmorexa LIOK
I'eHOTHTIMYECKAST H3MEHYNUBOCTD.
88 https://lesson.edu.ru
KoMOuHaTHBHAS H3MEHYUBOCTH
/06/10
MyTtannonHas u3MeHYMBOCTh. [IpakTnueckas
89 pabota «MyTtanuu y 1po30(uiIsl (Ha TOTOBBIX 0.5
MUKpOTIpenaparax )»
3aKOHOMEPHOCTH MYTAIIMOHHOTO MpoIiecca bubmorexa IIOK
%0 ONUTeHETHKA U YTIMTCHOMHKA | https. Hlesson.edu.
/06/10
o1 I'enernka uenoseka. [IpakTuueckas pabora 05 bubmuotexa [IOK

«CocTaBlIcHHE U aHAIIN3 pO,Z[OCJIOBHOﬁ»

https://lesson.edu.ru
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/06/10
bubnunoreka LIOK

92 Metoapl METUIIMHCKON T€HETUKHI https://lesson.edu.ru
/06/10
3HaueHue MEAUITMHCKON TeHETHUKH B bubmuorexa [JOK
93 NPEIOTBPALICHUN U JICYCHUH TeHETUYECKUX https://lesson.edu.ru
32001€BaHNl YETIOBEKA /06/10
OcHoBHBIE IOHATHS cenekiuu. JlabopaTopHas bubnuorexa [IOK
94 pabota «/3ydeHre COPTOB KYJIbTYPHBIX 0.5 https://lesson.edu.ru
pacTeHui U MOPOJ JIOMAIIHUX KHBOTHBIX) /06/10
MeTo/1bl CeIeKIIMOHHON pabOTHI.
95 JlaboparopHas pabota «3ydueHue MeTo10B 0.5
CEJICKIIH PACTCHHID
96 JlocTrxeHus ceneKInn PaCTeHUN U )KUBOTHBIX.
[Tpaktuyeckas pabora «IIpuBuBKa pacreHuii»
CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHUe bubmmorexa HOK
97 P > Y https://lesson.edu.ru
TEHETUUYECKUX PECypPCOB 106/10
buorexHosorus Kak Hayka u 0Tpacib bubmuoreka [IOK
98 npousBojcTBa. [IpakTuyeckas pabora 0.5 https://lesson.edu.ru
«M3y4yeHne 00bEeKTOB OMOTEXHOJIOTUN» /06/10
. bubnunorexa LIOK
OcCHOBHBIC HANPABJICHUS CHHTETUICCKOM
99 5 https://lesson.edu.ru
HOJIOTUN 106/10
but6mmorexa [IOK
100 XpoMOCOMHas ¥ TeHHAsT MH)KEHEPHUS https://lesson.edu.ru
/06/10
bubnuotexa [JOK
101 MeaunuHckue OMOTEXHOIOTUU 1

https://lesson.edu.ru
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102

Pesepeubrii ypok. [ToBropenue, o6o01eHue,
crucTemMaTu3auurs 3HaHUI

/06/10

bubnunoreka LIOK
https://lesson.edu.ru
/06/10

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

102

13.5
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buonorusa. O6mas 6uomnorus, 10 knacc/ 3axapor B.b., MamonToB C.T.,
Counun H.U., 3axapona E.T.; nox penaknueii 3axaposa B.b., O0miecTBo €
OTpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY»; AKIHOHEpHOE 00IIECTBO
«3narensctBO «IIpocBenienre»

» buonorusa. O6mas 6uomnorus, 11 kmacc/ 3axapos B.b., MamonToB C.I'.,
Conun H.U., 3axaponra E.T.; mox penakiueii 3axaposa B.b., Ob6mecTBo ¢
OTrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODAY»; AKIMOHEpHOE 00I1IECTBO

«I/IBI[EITGJIBCTBO ((HpOCBeIHeHI/IG»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

e buonorus. 10 k1. : MeToandeckoe mocodue K yueOHnKy 3axapoB B.b.,
Mawmontos C.I'., Connn H.U., 3axapoBa E.T « O6mias 6uonorus. 10
kJjacc. Yrayonéuuelil ypoBub» — M. : [Ipoda, 2016.

e buonorus. 11 kxi. : MeTogudeckoe nocoodue kK yueoHuky 3axapos B.b.,
MamontoB C.I'., Conun H.U., 3axapoBa E.T « O6mias 6uonorus. 11
Kiacc. YrayonéHusii ypoBHb» — M. : [Ipoda, 2016.

e buonorus. 10 knacc. Merogudeckoe rmocooue. ABTopsl: Murakona B.
H., Aradonosa U. b., CuBornazos B. U.«IIpocBemenne»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

* https://interneturok.ru/subject/biology/class/10

* https://interneturok.ru/book/biology/11-klass/biologiya-11-klass-sivoglazov-v-
[

* https://www.yaklass.ru/p/biologia/10-klass

* https://www.yaklass.ru/p/biologia/11-klass

* https://resh.edu.ru/subject/5/10/



* https://resh.edu.ru/subject/5/11/



