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MOSACHUTEJIbBHASA 3AININCKA

[Iporpamma mo yueOHOMY mpeamety "buonorus" (mamee - Owosorus) Ha
ypOBHE cpemHero obmero obpazoBanus pa3zpaboraHa Ha ocHOBe dDenepasbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccuiickoit denepanumy,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydyeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIO’KEHUH (eaepanbHOi paboueit mporpaMMbl BOCITUTAHHUS.

VYueOunbiii npeamer «buonorus» yrayonéaHoro ypoBHs uzyuenus (10-11
KJIACChI) SIBJSIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMETHOM obnactu «EcTecTBeHHO-
HayuyHeie TnpeameThl». CornacHo mnonoxeHusm DPI'OC COO npodunbHbIe
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanmun  00ydeHUsT Ha YPOBHE cpeaHero oOmiero oOpa3oBaHHsl U
MPU3BaHBl O0ECIEYNTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOINHUM, CPEIHUM
o01IMM, cpeHUM TIPOo(eCcCHOHATBFHBIM U BBICIIMM 00pa3oBaHueM. B To xe Bpems
KOKIbI M3 JTHX Y4eOHBIX MpPEAMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE peIIeHNue 00pa30BaTEIbHBIX, BOCIHUTATEIBHBIX M Pa3BUBAIOIINX
3a/a4y, CBS3aHHBIX C MpodopueHTarmerdn 00yJarouuxcs W CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOW 00JIaCTM HAay4YHOTO 3HAHHs, CBA3aHHOTO C OMOJIOTHEH,
MEUIMHOM, 9KOJIOTUEH, ICUXOJIOTHEH, CIIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpenmery "buonorusa" maér mpeacTtaBieHHE O
Hend U 3ajadax u3ydeHust ydeOHoro mpeamera «buonorus» Ha yrayOnéHHOM
YpOBHE, OIpeenseT 00s3aTreabHoe (MHBApUAHTHOE) MIPEIMETHOE COAepKaHUE, €T0
CTPYKTYpUpOBaHME TIO pa3fenaM U TeMaM, paclpeleieHre Mo Kiaccam,
PEKOMEHJIyeT TOCJIEeOBATEIbHOCTh M3YyUYEHHs] Yy4eOHOTO Marepuana ¢ Y4ETOM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKM Yy4yeOHOro mpolecca,
BO3pAcTHBIX OCOOEHHOCTEH oOydaromuxcsi. B mporpamme mno Ouosnoruu
peaNn30BaH TMPUHINAN MPEEMCTBEHHOCTH C HU3YYeHHUEM OWOJIOTHU Ha YypPOBHE
OCHOBHOro  oOmiero oOpa3oBaHus, Ojarojgapss 4emMy MpocMaTpuBaercs
HalpaBJICHHOCTh HA  MOCIEAYIOIIee pa3BUTHE OMOJOTUYECKHX  3HAHUM,
OPUCHTUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBILUICHUS, MPEACTaBICHUN O 3I0pOBOM 00pa3e >KHU3HH, Ha
BOCIIUTAHWE OEpEeXHOTO OTHOIICHHUS K OKPYXKAIIIeH NTpUpoAHOoi cpeme. B
nporpaMme Mo OMOJOTMM TaKXKe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOro NpeIMeTa
«buonorusi» B peanuzanuu  TpeboBaHnit DPI'OC COO kK T1IIAaHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUs U B
(GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATEIHHOW  JIESITEIILHOCTH
oOyyJaroumxcsi Mo OCBOEHHUIO COJAEpKaHUA OHOJIOrMYecKoro oOpa3oBaHUs Ha
YpOBHE CpeAHEro 00I1ero 0opa3oBaHusl.

VYyebnsiii npenmer «buosorus» Ha ypoBHE cpelHero oOuiero oopazoBaHus
3aBepiIaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacuiuperHre U yriayOsieHue 3HaHHM OOydYaromMXcsi O >KMBOM MPUPOJIE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTHUH, SMOPUOJIOTMA U OWOJNIOTMM Pa3BUTHS,
TeHETUKH, CEJICKIIUU, ONOTEXHOJIOTUH, 3BOJTIOIMOHHOTO YUYEHUS U SKOJIOTHH.

N3yuyenne yuebHOro mnpeamera «buosnorus» Ha yriiyOJIEGHHOM YpOBHE
OPUEHTHUPOBAHO Ha IOJATOTOBKY OOYYarOIIMXCS K IMOCIEAYIOIEMY IOJYyYEHUIO
Ononornyeckoro  oOpa3oBaHWsT B By3aXx W OpPraHU3ANMSIX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €r0 COAEpX aHHs COCTABIAET CHCTEMa
OMONOrMYECKUX  3HAHWUW, TMIOJIYyYEHHbIX MpU  HU3YYEHUH  OOydarolUMUCs
COOTBETCTBYIOILIUX CHCTEMATHYECKHX pa3J/ieJoB OMOJOIMH HAa YPOBHE OCHOBHOIO
obmiero o6pazoBanusi, B 10—11 kmaccax »TH 3HaHMS TOJy4YarOT pa3BUTHE. Tak,
pacmiupeHbl U yriayOjgeHbl OHOJIOTHUYECKHME 3HAHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusax, OpraHu3Me dYesloBeKa, OOIIMX 3aKOHOMEPHOCTSX >KU3HH,
JOTIOJIHUTEIBHO BKJIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIAJHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIE MOYKHO HCIIOJIb30BATh KAK OPUEHTHPHI ISl MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanus OWOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TMOJTYYCHHBIMH OOYYAIOIIMMUCSA TMPH H3YYCHUU
bu3MKH, XUMHH, reorpaduu 1 MaTeMaTUKH.

Ctpyktypa mnporpaMmbl 1o yudeOHOMy mpeametry "buosorus" otpaxkaer
CUCTEMHO-YPOBHEBBIH M 3BOJIIOLMOHHBIA MOAXOAbl K H3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4YalOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIS1 AKUBBIX
CHCTEM Pa3HOTr0 YPOBHS OpPraHU3alliH, SBOJIIOIIMHA OPTaHUYECKOro0 MUpa Ha 3emiie,
COXpaHEHHs Ouojoruyeckoro paszHooOpasus miaHersl. Tak, B 10 kmacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOrMM, SMOPHUOJIIOTMM HU
OMONOrMM pa3BUTHUS, TEHETUKU M CEJEKUUHU, OMOTEXHOJOTMU U CHUHTETHYECKON
OWONIOTHHY, aKTyaIM3UPYIOTCS 3HAaHMUS OOydJaromuxcs Mo OOTaHWKE, 300JI0THH,
aHatomMuu, (usmonoruu uenoBeka. B 11 kmacce wu3y4aroTcsi 3BOJIOLMOHHOE
y4€HHUE, OCHOBBI SKOJIOTMH U yuyeHue o onocgepe.

VY4eOHblii mnpeamer  «buonorus»  mpu3zBaH  00€CIEUUTb  OCBOEHHE
o0Oy4armuMucss OMOJIOrMUECKUX TEOpUN U 3aKOHOB, UCH, TPUHILIUIIOB U MPaBUII,
JIeXKAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KApTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOpa3suu M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, MOIYJIALNY,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHIKEHMSX, COBPEMEHHBIX
UCCIIEJOBAHMSIX B OMOJIOTUH, IPUKIIAIHBIX aClIEKTaxX OMOJIOTMYECKUX 3HaHUM. Jis
pa3BUTUS M TOJJCPKAHUS HHTEpeca OOydarommxcs K OHONOrHHM Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO MaTepHala B COACPXKaHUHU MPOTPaMMbI
10 OMOJIOTMH MPESYCMOTPEHO 3HAKOMCTBO C MCTOPHUEIN CTaHOBJEHUS U Pa3BUTHUSA
TOM WMIM MHOW 00jacTH OWOJIOTMH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX
YUEHBIX B PEILICHUE BAXKHEUIINX OMOJIOTMYECKUX U IKOJOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npeamera «buonorusp» Ha yrimyOnéHHOM YpOBHE —
OBIaJieHue  OOy4YalOIUMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIIMOHAJIHHOU
OpraHM3allMi JKUBBIX CHCTEM pa3HOTO paHra W NOpUOOpeTeHHuEe YMEHUMH
UCIIOJIb30BaTh 3T 3HaHMUA B (POPMHPOBAHUU MHTEpeca K ONpene’EHHON obmacTu
npodecCUOHANBHON JEATENbHOCTH, CBSI3aHHOW ¢ OWOJIOTHEH, WM K BBIOOpY
y4eOHOT0 3aBeIeHUs s TPOJOKEHUSI OMOJIOTHYECKOT0 00pa30BaHuUs.

Joctmxenne 1enu u3ydeHus ydeOHoro mpenmera «buomorus» Ha
yriyOJI€HHOM YpOBHE 00€CTIeYMBAETCS PEIICHUEM CIISAYIOINX 3a/1a4:

OCBOCHHE O0YYarOIIMMUCS CHUCTEMbI OMOIOTUYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSAX, KOHLEIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBHUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHUPa; O
CTPOCHHH, MHOTOOOPa3sUM M OCOOCHHOCTSAX OWOJIOTUYECKUX CHUCTEM (KIJIETKa,
OpraHu3M, HOMYJISIMs, BUJ, OnoreoeHo3, 6uocdepa); o BHLAAIOUINXCSA OTKPBITUAX
¥ COBPEMEHHBIX UCCIIEJIOBAHUSAX B OMOJIOTHY;

O3HAaKOMJIEHHE OO0Yy4arouMxcs ¢ METOAaMM MO3HAHHUS >KUBOM TNPUPOIbL:
UCCIIIOBATEILCKUMU ~ METOJJaMH  OWOJIOTUYECKUX HAyK (MOJIGKYJISAPHOW W
KJIETOYHOW OHOJOTHH, SMOPHUONOTMM W OHOJOTHH pa3BUTHUSA, TE€HETUKH U
CeNIeKLIMU, OWOTEeXHOJIOTMH W CHUHTETUYECKOHW OHOJOruM, MaJeOHTOJIOTHH,
OKOJIOTHH);  METOJaMHM  CaMOCTOSTEIbHOTO  TMPOBEIEHHUS  OMOJOTHYECKUX
UCCIIeIOBaHN B JlabopaTtopu u B mpupoae (HaOmoieHue, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBIaJicHHe OOy4YaloIMMHUCA YMEHHUSAMHU: CaMOCTOSITEIbHO  HAXOJAWTh,
aHATM3UPOBaTh U HCIOJB30BATh OMOJOTHYECKYI0 WH(GOpPMAIHMIO; MOJIb30BAThCA
OMOJIOTUYECKON TEpPMUHOJIOTHEH M CHMBOJIMKOM; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJOTUM ¥ COLMAIBHO-)KOHOMUYECKHMHU U  3KOJIOTHYECKUMHU
npobiieMaMy 4YeJOBEYECTBA; OLIEHUBATH IOCJEJICTBUS CBOCH ACSITENBHOCTH IO
OTHOILIEHHUIO K OKpY’)Kalollel NpUpOIHON cpene, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIOJel;; OOOCHOBBIBATH M COONIIOJATH  MEPBI
npoUIaKTUKA UHPEKIMOHHBIX 3a00JIEBaHUMN, MpaBuia MOBEACHUS B MPUPOJIE U
oOecrnieueHnss 6€30MacCHOCTH COOCTBEHHOM KU3HEACSITENbHOCTA B UPE3BbIYaHBIX
CUTyallMsiX MPUPOJHOTO U TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh
COBpPEMEHHbIE HAyYHbIE OTKPBITHS B 00JaCTH OUOJIOTHHY;

pa3BuTHE y 00yUYaIOUIMXCS UHTEIJICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
B TMPOIECCE 3HAKOMCTBA C BBIJAIOUIMMUCS OTKPBITUSAMU W COBPEMEHHBIMU
UCCIIEIOBAaHUSIMH B OHOJIOTMH, pEIIaeMbIMU €10 TpoOJieMaMu, METOIOJIOTHEN
OMOJIOTUYECKOTO UCCIIEIOBaHMS, HpOBEICHUS IKCIEPUMEHTAIILHBIX
UCCIIEIOBAaHUM, pelIeHrs OMOJIOTUYECKHX 3a/1a4, MOJICIUPOBAHUS OMOJIOTHYECKUX
00BEKTOB U MPOLIECCOB;



BOCIHUTAaHUE y 00YyYaIOMUXCsl [IEHHOCTHOTO OTHOIICHUS K KUBOUM MPHUPOJE B
IIEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SBJICHUIM; (DOPMHUPOBAHHE IKOJIOTUIECKOM,
TEeHETUYECKOM TPaMOTHOCTH, OOIIEeH KyJIbTYphl TMOBEACHHUS B MPHUPOJE;
WHTETpaIH €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHrue  OOyYaromMMHCS  KOMIIETEHTHOCTH B paIlMOHaJIbHOM
IPUPOJIOTIONB30BaHUHU (COOMIOZICHHE TMpaBWJI TMOBEACHUS B TPUPOJE, OXPaHBI
BUJIOB, SKOCUCTEM, OMoc(eprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbSI U 3/I0POBbS
OKpyXXarolmux Jojaer  (cobmoaeHus wmep mnpoduIakTUKH — 3a00JEBaHUM,
oOecrieueHne OE30MACHOCTH JKU3HEICATCILHOCTH B YPE3BBIYANHBIX CHUTYAIHSIX
NPUPOTHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE  HCIIOJIb30BAHUSA
OMOJIOTMYECKUX 3HAHUI U YMEHHI B MOBCEIHEBHON KU3HU;

CO3JaHME  YyCIOBUM  JJI1  OCO3HAHHOTO  BbIOOpa  OOYyYarOIIMMHCS
VH/IMBH Ty aJIbHOM o0Opa3oBaTeNbHOM TPAaeKTOPHH, CIIOCOOCTBYIOIIEH
MOCIEAYIONEMY MPOPECCHOHATHPHOMY CaMOOMPEIEICHHIO, B COOTBETCTBUU C
WHIMBHUAYAIbHBIMU HHTEPECAMH U TOTPEOHOCTIMU PETHOHA.

OO11ee 4nMca0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJOTHH Ha YTriayOJIeHHOM
ypOBHE cpemHero obmiero oopa3zoBanus, coctaBisieT 204 gaca: B 10 xmacce — 136
yacoB (4 yaca B Heenmo), B 11 kimacce — 102 gaca (3 yaca B HeJeIo).

C 1enpro paciiupeHus 3HAaHUHM yJaluMUCs 10 JaHHOMY TPeaMETy U3 4acTh
y4e0HOTO 1iaHa GopMHUPYEMOM ydaCTHUKaAMHU 00pa30BaTeNIbHBIX OTHOMIEHUH B 10
kiacce n1o0asineH 1 vac.

OT6op opraHuzanMoOHHBIX (OPM, METOJIOB U CPEACTB OOy4eHHUs OUOJOTUH
OCYIIECTBIISIETCSI ¢ YY4ETOM CHEIU(PUKHA €ro COACpKaHWS U HANpPaBICHHOCTH Ha
NPOAODKEHHE OWMOJIOTMYECKOTO O00pa3oBaHHsA B  OpraHU3alldsAX CPEIHEro
po(heCCHOHAILHOTO U BHICIIETO 0Opa30BaHUs.

OO0s13aTeNIbHBIM YCIOBHEM MPU 00y4YEeHUN OMOJIOTUH Ha YIIIyOJIEHHOM YPOBHE
SIBIISIETCSL TIPOBEJCHUE JTA0OpPaTOPHBIX M TpaKTHYeCKuX pabor. Taxxke ydactue
00y4Jaromuxcsi B BBITIOJHEHUU TPOCKTHBIX M Y4eOHO-HCCIIENOBATEILCKUX PadoT,
TEMaTHUKa KOTOPBIX  ONPENENICTCSs y4YUTEIeM Ha OCHOBE HMEIOLIUXCA
MaTepUaIbHO-TEXHUYECKUX PECYpCOB U  MECTHBIX MPUPOTHBIX  YCJIOBHIA.



COJEPKXAHME OBYUYEHUA
10 KITACC

Cojnep:xaHue IporpaMMbl, BBIJICIICHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIeKCHasi Hayka. Kparkas uctopusi pa3BUTHS
Owonornu.  buonormdyeckue HAyKM M H3ydyaeMble MMH  TPOOJIEMBI.
OyHIaMEHTAIbHbIE, NPUKIAJAHBIE W TOUCKOBBIC HAYYHBIC HCCIEAOBAHUS B
OHOJIOTHH.

3HadeHre OMOJOrUU B (POPMUPOBAHUU COBPEMEHHOUN €CTECTBEHHO-HAYUYHOU
kaptuHbl Mmupa. IIpodeccun, cBszanHbie ¢ OuWosorueil. 3HadyeHUE OMOJIOTHH B
MIPAKTUYECKON JEATEIIBHOCTH 4YEJIOBEKA: MEIUIINHE, CEIbCKOM XO3SIMCTBE,
MPOMBILIJIEHHOCTH, OXPAaHE MPUPOBL.

JdeMoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apgen, I'. Mengens, B. 1. Bepnanckui, U. I1. I1aBnos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecosckutii, JIxx. Yorcon, @. Kpuk, JI. K. bemnses.

Tabnuubl U cxembl: «CBsi3b OMOJIOTMM C JPYrUMU Haykamuy, «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YyY€HHUE

XKuBble cucTtemMbl Kak mpenMeT u3ydeHusi Ouosnoruu. CBONCTBA KUBBIX
CHCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTb M UEIOCTHOCT,
CIOKHOCTh W YIOPSAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTb, CaMOOpPraHHU3aLHUs,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, U3BMEHUMBOCTh, POCT U Pa3BUTHE.

YpOBHH OpraHu3aluu JKUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIIETOYHBIN,
TKAHEBBIH, OPTaHU3MEHHBIN, MOMYJISALIUOHHO-BUI0BOM, AKOCHUCTEMHBIM
(Ouoreonenotuueckuii), Omochepusiid. Ilpomeccrl, mpoucxopsmue B KUBBIX
cucteMax. OCHOBHbIE MpPU3HAKU >XUBOro. Ku3Hb Kak (opma CyIIeCTBOBAaHUSA
Marepun. Hayku, nuzyyaromue >KMBbI€ CUCTEMBI HAa PA3HBIX YPOBHAX OpraHU3alUU.

N3ydenue xuBbIX cuUcTeM. Metoasl Ouonornyeckoil Hayku. Habmionenue,
U3MEpPEHUE, SKCIIEPUMEHT, CHCTEMATU3alMs, MeTaaHanus3. llondaTue o 3aBucuMou u
HEe3aBUCUMOM mnepeMeHHou. [lmaHupoBanme »skcnepumenta. I[locranoBka wu
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormyeckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ysnbTaToB. [IpyUuMHBI WCKaX€HUsT PE3yJbTAaTOB JKcrepuMmeHra. llonarue
CTaTUCTUYECKOIO TECTA.

JdeMoHcTpanuu



Tabmupt u cxembl: «OCHOBHbIE TpPHU3HAKH >KU3HW», «buonorumueckue
cucteMbl», «CBOHCTBa KWUBOW MaTepun», «YPOBHU OpPraHU3ALMH KUBOU
npupoas», «CTpoeHHe KUBOTHOM KIETKM», «TKaHU >KHUBOTHBIX», «CHCTEMBI
OpraHoB 4YeJoBeueckoro opranuzmay, «buoreonenos», «buocdepay, «Metoabl
U3YUYEHHUS )KUBOU IPUPOIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHWE IS IPOBEICHHUS
HaOJI0IeHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30oBaHuMe pPa3IUYHBIX METOAOB IIPH
V3YUYEHHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorusi KieTku

Knetka — CTpyKTypHO-QYHKIMOHANbHAA eIWHUIA KUBOro. Kcropus
otkpbITHs KieTku. PaboTsl P. I'yka, A. JleBenryka. Kinerounas teopus (T. LlIBans,
M. Hlnetinen, P. BupxoB). OcHOBHBIE MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUHU.

Mertoapl  MOJIGKYJISAPHOM ¥ KJIETOYHOM  OWMOJOTHH:  MHUKPOCKOIIHSA,
xpomatorpadus, 3mekTpodope3, METoJ MEUEHBIX aToMOB, AU(QEepeHInaTbHOE
HeHTpu(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. H3yuenue @uKkcuposaHmvix
K1emoK. DIEKTpOHHasi MUKpockonus. Kongoxanvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyyerue Kiemox.

JdemoHcTpanumn

[Toptpetsi: P. I'yk, A. JleBenryk, T. I1IBann, M. lllneligen, P. Bupxos, K. M.
bap.

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOM», «JIEKTPOHHBII MUKPOCKOID,
«HMcTopust pa3zBUTHS METOAOB MUKPOCKOTTUIY.

OOopyioBaHHE: CBETOBOM MHMKPOCKON, MHKPOIPENapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaTIbHBIX KIETOK.

IIpakTnueckass padora «l3ydeHue MeETOAOB KJIETOYHOM OHMOJIOTUH
(xpomarorpadus, anektpodopes, auddepeHmanbHoe IEHTPUYrupoBaHuUe,
[IIIP)».

Tema 4. Xumuueckas OpraHu3anus KJIeTKH

XHWMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBI.
Boma m €€ posib Kak pacTBOPHUTENA, pEarcHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOPEryisiuu. MuHepaiabHble BELIECTBA KJIETKU, MX OHOJOrMyeckas
poJib. POJIb KATHOHOB M AHWOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKH. buomornueckue mnoauMepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpykTypbl OeskoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oejka, NHenTHAHas CBsA3b. BTOpUYHAs, TpeTH4YHas, 4YeTBEpPTUYHAs
cTtpykrypsl. Jlenarypamusi. CpoiictBa OenkoB. Kraccudukanuss OenkoB.
buonoruueckue pynkunu 6enkoB. [lpuonsi.



YraeBoasl. MoHOCaxapu/ibl, AUCaXapyibl, OJIUTOCAXapUIbl U MOJIUCAXaPUIbI.
OOmuit  mnaH CcTpoeHuss ¢ (U3HKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue QpyHKIIUN yriIeBOIOB.

Jlununpl. M'mapodunbsHO-TUApOdOOHBIE CBOMCTBa. Kitlaccudukanys TUIuIo0B.
Tpurnuuepuabl, QGocPoiunuabl, BOCKH, CTepouabl. buonorudeckue ¢GyHKUAU
aunuoB. OO1Me cBOWCTBa OMOJOTHYECKIMX MEMOpPaH — TEKY4YeCTb, CTIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOJTYIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HYKJIEHMHOBBIX KHUCIOT.
Hyxneotuapl. Ilpunnun kommiaementapHoctu. [IpaBuno Yapradda. Crpykrypa
JIHK — nBoiinast cniupans. MectoHaxoxaeHue u ounosorndeckue ¢pynkuuu JJHK.
Buner PHK. ®ynkuuu PHK B knetke.

Crpoenne Moisiekyiabl AT®. Makposprudyeckue cBsi3u B MoJekyine ATO.
buonornyeckue pynkunun AT®. BoccTaHoBIEHHbIE TEPEHOCUUKH, UX (PYHKIIUU B
kietrke. [pyeue wykneozuompugocgpamer (HT®). CexBenupoanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKky, NPOMeoMUKU.

CrtpykTypHas Ouoyiorusi: OMOXUMUYECKHE W OMO(PHU3NYECKHUE HCCIEAOBAHUS
COCTaBa M TMPOCTPAHCTBEHHOW CTPYKTYpbl Ouomonekyn. Mooeruposanue
CMpPYKmMypsl U QYHKYULl OUOMONIEKYN U UX Komniekcos. Komnviomepuwiii ouzatin u
OpeanHuyecKull Cunmes OUOMONEKY U UX HENPUPOOHBIX AHATO0208.

JdemoHcTpanumn

[Toptpersr: JI. Ilomunr, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammel:  «PacnpeneneHne XUMHUYECKUX JJIEMEHTOB B HEXKHBOM
npupone», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuogndeckas TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BellecTBa B cocTaBe OopraHu3mMoBy», «CTtpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYJb», «CTpoeHuE MOJEKYI
yrieBonoB», «CTpoeHne MoJIeKyn JHUNuAoBy», «HyKI€eMHOBbIE KHUCIOTBD»,
«Ctpoenne Monekyibl ATOy.

O6opynoBanne: XUMHAYECKAsl TOCYAa U 000PYIOBaHHE.

JlabopaTtopnasi pabora «O0HapyxeHHE OCTKOB C TOMOIIBI0 KAaYECTBEHHBIX
peakuuii.

JlabopaTtopnass  pabora  «lccrmemoBaHWe — HYKIIEHMHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIUYHBIX OPTaHU3MOBY.

Tema S. CTpoenue u GyHKIMHU KJICTKH

Tumbel KIETOK: 3yKapuoTHYecKas U mpokapuotuyeckas. CTpykTypHO-
(GbyHKIHOHATIBHBIE 00pa30BaHUs KIETKH.



CrtpoeHre mpoKapuoTHIECKOM KIeTKU. KiieTouHas cTeHka OakTepuii u apxei.
Oco0OeHHOCTH CTPOEHUsI TeTepOTPOPHON U aBTOTPOGHOM MPOKAPHUOTUUECKHUX
KJIETOK. MecTO U poJib MPOKapUOT B OMOILIEHO3aX.

Crpoenue U (GbyHKUIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKH.
[Inazmatuueckass wmemOpana (masmanemma). CTpykTypa — IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IIa3MaTHUYECKYI0 MEMOpaHy: MacCUBHBIN
(mupdysus, obneru€éunas audQys3us), aKTUBHBINA (MEPBUYHBIA U BTOPUYHBIN
aKTUBHBIK TpaHcropT). llomynmponuniaemocts MemOpaHbl. PabGora Hatpwuii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paronuro3. Jk3o1uTo3. Kinerounas
creHka. CTpykTypa U QyHKIIMU KJIETOYHOM CTEHKU pacTeHHil, rpruOoB.

[uronna3zma. [{urozomns. [utockener. JIBuxkenne nuroriasmMbl. OpraHou bl
kiaeTku. OpHoMeMOpaHHBIE OpPraHOWIBl KIETKU: SHIOIJIa3MaTH4ecKas CeTb
(BIIC), anmapar I'onbaxku, JTM30COMBI, UX CTpoeHHe M (pyHkiuu. B3auMocssa3b
OJIHOMEMOpaHHBIX OPraHouJOB KiIeTKu. CTpoeHue rpaHyspHOTO PETUKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. CunTe3 pacTBOpuUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuil  (arpaHylspHBIA)  SHAOIUIA3MATHUYECKUNA
petuxkynym. CekperopHas QyHkuus anmapata ['onbmxu. Moougurkayus denxos 6
annapame [ onvoxcu. Copmuposka 6enxkoe 6 annapame [ onvoxcu. TpaHcnopt
BEILIECTB B KJIETKe. Bakyosn pactutenbHbIX KieTOK. Knertounsiii cok. Typrop.

[TosryaBTOHOMHBIE ~ OpraHOMJBl  KJIETKU:  MHUTOXOHJPHUH,  IJIACTUIBL
Ipoucxoocoenue mumoxonopuii u naiacmud. Cumouoecenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenue u (PyHKIMM MUTOXOHApUM W tuiactuia. IlepBudHbIie,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (DOTOCHMHTE3UPYIOMIMX  DYKapHOT.
XJI0pOIUIACTBI, XPOMOILIACTBHI, JIEMKOIIACTHI BBICIINX PACTEHUIA.

Hemem6pannbie opraHousl kinetku CtpoeHue u QyHKUUKM HeMEeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pubocombi. IIpomescymounvie Qunramenmul.
MukpodunaMmeHnTsl. Axkmunogvie Muxpoguiamenmol. MpbllIEUHbIE  KIETKH.
AxmuHosvie KOMNOHeHmMbl HeMbluleynblx Kiemok. MukpoTpyOouku. Kierounbrit
neHtp. CrpoeHue © JBHXKEHHE JKTYTUKOB M pPECHUYEK. MUKpOTpyOOUuKH
nuTorasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpO@UIAMEHMAMU U
Mmuxkpompybouxamu. Momopnovie 6enxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3Ma, SAPBIIIKU, UX CTPOEHUE U
byHkiuu. SnepHblii O0enKOBBIM MaTtpukc. [IpocTpaHCTBEHHOE pacHoOJIOKEHUE
XpoMocoM B uHTep(ha3sHOM sape. Idyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBI. /lunHamuka s0epHou 000104Ku 6 mumosze. Aoepnulil
MpAaHCcnopm.

Kiterounble BkiatoueHus. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK DYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmusl u cxembl: «CTpoeHHE 3YKApUOTHYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KJIeTkn», «CTpoeHHe  pacTUTENbHOM  KiIeTku», «CTpoeHue
MUTOXOHIPUMY, «Aapo», «CTpoeHne NPOKAPUOTUUECKON KIETKIY.

O6opyioBaHMEe: CBETOBOM MHUKPOCKON, MHKpPOIpENapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTepUaIbHBIX KIETOK.

JlaGopaTopnass pabora «l3ydeHue CTpOEHHS] KIETOK Pa3IUYHBIX
OpraHU3MOB).

IIpakTueckasi padora «3yyeHrue CBOMCTB KJIETOUHONH MeMOpaHbD».

Jlabopatopuass paGora «JVccnenoBanue miazMonM3a M JIEMJIa3MOJIU3a B
pPACTUTEIBHBIX KIETKAX).

IIpakTnyeckas  padora  «l3ydyeHwe  ABWKEHUS  LMUTOILIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BellecTB M MpeBpalleHUE IHEPTHH B KJIETKe

AcCUMUIISILIAS ¥ TUCCUMUIISILIUSL — JIBE€ CTOPOHBI MeTabonu3ma. Tumbsl oOmMeHa
BEIIECTB: aBTOTPOGHBIN W TeTepOTPOQHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mporeccax. JHepretuueckoe oOecredeHne kieTku: mnpespameHue ATD B
oOMeHHbIX Tmporeccax. DepMeHTATUBHBIA XapakTep peakluil KIETOYHOIO
MeTabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAaHU3M JCHCTBUSL.
Kodepmentsl. Otnnunsa ¢pepMEHTOB OT HEOPraHMYECKHX KaTaln3aTopoB. benku-
aKTUBATOpPHl M OENKU-WHTHMOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEpPMEHTATUBHBIX
peakiuil OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBI CUHTE3 OpPraHMYECKUX BeliecTB B KieTke. DOTOCHHTES.
AHOKCuceHHbIll U OKcuceHHbll omocunmes y odaxmepui. Ceemocoouparoujue
nUeCMeHmbvl U NUCMEHMbl PeakyuoHHo2o yenmpa. Poiap XJIOpoImiacToB B mpoLecce
doTtocunteza. CretoBas u TemMHOBas daszpl. Domoovixanue, Cs., C,. u CAM-munul
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3inuuHbX (DAKTOPOB
Ha CKOpOCTh (poTocuHTe3a. 3HaueHue PoTocuHTE3A.

XeMOCHUHTE3. PaznooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuuupyomue OaKTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOIAOPOIHBIC
OakTepuu. 3HaYCHHE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buaesl Oposkenus. I[IpoaykTbl OposkeHHS M HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OyAUTEH OOJIC3HEH.

AspobHbie OpTraHU3MBI. Oransl DYHEPTETUYECKOTO oOMeHa.
[ToaroToBuTeNnbHBIN ATaN. [ THMKOIN3 — OECKUCIOPOJHOE PACHIEIUIEHUE TITHOKO3bI.

buonornyeckoe okucieHHe, WK KIETOYHOE JblxaHue. Poab MUTOXOHApUN B
npolieccax ouosoruyeckoro okucienus. [uknnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeusi memoOpanHozo epaoueHma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. [lpeumyiecTBa a’poOHOTO IMyTH
oOMeHa BemecTB nepes aHadpOOHBIM. DP(HEKTUBHOCTH YPHEPTETUIECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpetsr: JIxk. IIpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenwsrapar, I[1. Mutuem, I'. A. 3aBap3uH.

Tabmumpst u cxembl: «@oToCUHTE3», «DHEpreTuyecKkuii oomen», «bruocunres
oenkay», «CtpoeHue pepMeHTa», « XeMOCUHTE3Y.

O6opyoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBaHME IJIsI MPUTOTOBIICHHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGoparopnass padora «l3ydyeHue  KaTaJIUTUUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMuIa3bl WK KaTajlas3bl).

JlaGopaTtopnas pabora «U3ydyenue (¢epMEHTATUBHOTO pacCILEIICHHS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue tiporieccoB  (orocuHTE3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE MPOTIECCOB OPOKECHHUSI U TBIXAHUS.

Tema 7. HacsencreenHasi HH(popMalus ¥ peajusanus e€ B KiIeTKe

Peakuun MarpuuHoro cuHresa. [IpuHIHMI KOMIIEMEHTAPHOCTU B PEAKLMIX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW mHGoOpManuu. ['eHeTuuecKkui
KOJ, €ro cBoucTBa. TpaHckpunuus — wmarpuunbii cunte3 PHK. IlpuHnmne
TPAHCKPUIILIMU: KOMILJIEMEHTAPHOCTh, AHTUIIAPAILIEIBbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoul kiemke. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B GuocunTtese Oenka.
VYcnousi O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocoMm B
OouocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHu3alus reHoMa y
MPOKApUOT U 3YKapHOT. Perynsiius akTUBHOCTM T€HOB Yy NpOKapuoT. ['umnoresa
onepoHa (®. XKakob, K. Mano). Moznexynsapuvie mexanusmvl IKCNPECcuu 2eH08 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsauus oOMEHHbBIX
nporueccoB B kieTke. Kierounslii romeocras.

Bupycer — HekneTounbie (HOpMBI KU3HA U 00nHUraTHbie mapasutsl. CTpoeHHe
IPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axkmepuogazos.
Obpammuas mpauckpunyus, pesepma3sa, unmezpasd.

Bupycubie 3a0oneBanust yenoBeka, KMBOTHBIX, pactenuit. CITMJ, COVID-
19, counanbHbie U1 MEAUIIMHCKUAE TPOOIIEMBI.

buoungpopmamuka: unmeepayus u ananuz dorvuwux maccusos («bigdatar)
CMpPYKmMypHuIX buonrocudeckux oanuvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvie pynkyuu 6erxkos. Cnocobwvt 00CmasKu 1eKapcms.



JdemoHcTpanumn

[Toptpetsr: H. K. Konbuos, /. . IBanOBCKUI.

Tabmumpl u cxembl: «buocunres 6enka», «I'eHeTnueckuii Kon», «Bupycs»,
«bakrepuodaru».

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAy.

Tema 8. 7ZKu3HeHHbI HUKJI KJICTKHU

Knetounsii mukn, ero mnepuoasl u perymauus. HMutepdaza m murtos.
Oco0OeHHOCTH TMpOIIeCCOB, MPOTEKAMKMX B UHTepdaze. I[loaroroBka KIeTKH K
nenenuto.  [IpecunTteTndyeckuii  (MMOCTMUTOTHYECKWN), CHUHTETUYECKHUH WU
MOCTCUHTETHYECKUH (MPEMUTOTUUECKUI) EpUO bl UHTEP(DA3HI.

Marpnunbsii cunre3 JIHK — perumkanms. IIpunnunsr penmmkanun JIHK:
KOMIUIEMEHTAPHOCTD,  ITOJIYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAJUICIBHOCTD.
Mexanuszm pemukanuu JIHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TeaoMepaza. XPOMOCOMHBIM Ha0Op KIETKH — KapuoTHUIll. JIUTJIOWAHBIA W
rarionHbli  HaOopbl XxpoMocoM. ['omonoruuynsie Xpomocombl. [losmoBsie
XPOMOCOMBI.

Henenne kimetkn — MuTo3. CTaauM MHUTO3a M NPOUCXOASAIIME B HHX
npoueccel. Tunel muto3a. Kapuoknne3 u nuToknHe3. buosiormueckoe 3HayeHue
MHUTO3A.

Perynsauns murotmueckoro nmkna kietku. [Iporpammupyemas kinerodHas
rudenp — anomnTos.

Knerounoe sapo, XpoMocombl, (PyHKIIMOHANbHAs TE€HOMUKA. Mexanusmol
npoaugpepayuu, ougpgepenyuposku, cmapenus u eubenu kiemox. «lugposas
KiemKkay» — Ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUs KIemKU.

JdemoHcTpanumn

Tabmuubl u cxembl: «KU3HEHHBIM TUKI KIETKW», «Murtos», «CtpoeHue
xpomocomy, «Pemukarusa JHK.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MuTo3 B KJIeTKax
KOpELIKA JIyKa».

JlabopaTtopnass  pabdora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHUKpPOIIpenapaTax».

Jlabopatopnasi padora «HabmoneHre MuTO3a B KJIETKaX KOHYMKA KOpPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax ).

Tema 9. CTpoeHue u GyHKUMH OPTaHU3MOB

buonornueckoe pa3zHooOpasue OpPTraHU3MOB. OnHOKNIEeTOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTAaHU3MBI.

OcoOEHHOCTH ~ CTPOEHHUS U JKU3HEACSATEIIbHOCTH  OJHOKIJIETOYHBIX
opraHu3MoB. bakrepuu, apxew, OJHOKJIETOYHbIE TpPUOBI, OIAHOKJIETOYHBIC
BOJOPOCIH, Apyrue npoTUcThl. KOJIOHNABHBIE OPTaHU3MBI.



B3anmocBsA3p 4acTell MHOIOKJIETOYHOrO OpraHu3ma. TKaHHW, OpraHsl M
cucteMbl opraHoB. OpranusM Kak eauHoe uenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBareibHas,
IOKpOBHAas1, IPOBOJsAIIAs, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpPOEHHS,
GyHKIIUN 1 pacroyioKeHHs TKaHEeH B OpraHax pacTeHUM.

TkaHu JKMBOTHBIX M YEJIOBEKA. TWIBI KUBOTHBIX TKAHEW: JIUTEIMAJIbHAL,
COCIMHUTENIbHASA, MbllIeuHas, HepBHasi. OCOOCHHOCTH CTpoeHUs, (YHKUUN Hu
PACIIOJIOKEHUS TKAHEW B OPTaHax KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacTeHuil. Oprasel u
CHUCTEMBI OPT'aHOB KUBOTHBIX U 4YesioBeka. DyHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHblii M BHyTpeHHMiI ckeneT. CTtpoeHue u
THUIIBI COEIUHEHUS KOCTEH.

JIBrkeHue  opraHu3MoB.  [IBHKEHHE  OJHOKIETOYHBIX  OPraHU3MOB:
amMEOONIHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHWE MHOTOKJIETOUHBIX PAaCTEHUIL:
TPONU3MBI M HACTHM. JIBM)KEHHME MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIleyHas cucrema. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Intanne opranusmoB. llornomeHne BOABI, YIVIEKMCIONO rasa H
MUHEpaJIbHBIX BELIECTB pacTeHUAMU. [IutaHne »)uBOTHBIX. BHyTpunosocTHOE H
BHYTPHMKJIETOYHOE MNHILeBapeHue. I[lnTtaHne MO3BOHOYHBIX >KMBOTHBIX. OTIENbI
NUIIEBAPUTENBHOTO TpakTa. IlnmeBapurenbHble keneswl. llnmeBaputenbHas
CUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuid. [Ipixanue sxuBoTHbBIX. Juddy3us
ra3oB 4yepes3 MOBEPXHOCTh KiIeTKU. KoxkHOoe npixaHue. JlpIxaTenbHas IOBEPXHOCTb.
XKabeproe u néroynoe npixanue. [IpixaHre MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHHE CTPOEHUS JIETKMX I103BOHOYHBIX KUBOTHBIX.
JlpIxaTenpHas CHCTEMa 4YejloBeKa. MeXaHW3M BEHTWIALMM JIETKUX y NTUL U
MIIeKONUTaoMuX. Perymsus npixanus. JprxareabHble 00bEMBI.

TpaHCIIOPT BEWIECTB y OpPraHMW3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTCHUM.
Tpancropt BemecTB y KUBOTHBIX. KpoBeHOCHas cucrtemMa u €€ Oprassl.
KpoBeHocHass cuctema TMO3BOHOYHBIX JKMBOTHBIX UM uenoBeka. Cepare,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrm KpoBooOpamieHus. OBOJIIOLMOHHBIE
YCIIO)KHEHUSI CTPOEHUSI KPOBEHOCHON CUCTEMBI IT03BOHOUYHBIX KXUBOTHBIX. Pabora
cepaua U e€ peryisaius.

Beinenenne y opranumsmoB. Beinenenue y pacrenui. Beigenenune y
*KUBOTHBIX. CokparturenbHble Bakyoiau. Oprassl BblaencHus. PunpTpanys,
CEKpelMsl U 00paTHOE BCACHIBAHUE KAaK MEXaHU3Mbl pabOThl OPraHOB BBIJECIICHUS.
CBs13b TIOJIOCTH TeJa ¢ KPOBEHOCHOM M BBIICIUTEIBHON CUCTEMaMU. Briienenue y



MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CtpoeHne um (yHKIIMOHUPOBAHHE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKa.

3ammTa y OpPraHu3MOB. 3alllUTa Yy OJHOKJIETOYHBIX OpraHu3mMoB. CrHopsl
OakTepuil M UUCTHI MNPOCTEHIIMX. 3alUTa Yy MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. CpeacTsa macCUBHOM M XUMHAYECKOU 3aUThl. DUTOHIUBI.

3ammTa y MHOTOKJIETOUYHBIX JKUBOTHBIX. [IOKpOBBI M HX HPOU3BOJHEIE.
3ammurta opranm3Ma OT Ooje3Hei. MimMmyHHas cuctema yernoBeka. KiieTounslli u
I'YMOpaJbHBIH HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUUecKui
UMMYHHUTET. Teopusi KjIoHalIbHO-celeKTHUBHOTO uMMyHuTeta (I1. Dpmmux, ®. M.
bepuet, C. Tonerara). BocmasiurenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JICBaHUM.

Pazgpaxumocts W perymsauumsa y  OpraHu3moB. Pasznpaxummocts y
OJHOKJETOYHbIX oOpranu3MoB. Takcucel. PazmpaxumMocTte u  perymsuusa y
pactenuil. PocToBbie BENIECTBA U NX 3HAYEHUE.

HepBHas cucrema u pedaekTopHas peryasnus y >KUBOTHBIX. HepBHas
cucTeMa M €€ oTaeibl. DBOJIOLMOHHOE YCI0KHEHHE CTPOEHUS] HEPBHOM CHCTEMBI
y XKHUBOTHBIX. OTAENbl TOJOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedekc u
pednekropHas ayra. be3ycinoBHbIe U yCIOBHbBIE PEIIEKCHI.

['ymopanpHas perynsuus U 3HAOKPUHHAs CHUCTEMA JKUBOTHBIX W YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBI. JleMCTBHE TOPMOHOB.
B3aumocBs3p HEpBHON W S3HOOKPUHHON cucteMm. ['umotamamo-runoduszapHas
cucrema.

JdeMoHcTpanuu

[Toptper: W. I1. [1aBnos.

Tabmuubr 1 cxembl: «OIHOKJIETOYHBIC BOJOPOCHH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «lIpocreiimme», «Opranbl LUBETKOBBIX PACTEHUI,
«CuctemMbl OpPraHoOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pactenmit», «KopHeBble cuctembl», «CTpoeHHE CTEOIs,
«CTpoeHue JNUCTOBOM IUIACTUHKNY, «TKaHM >KUBOTHBIX», «CKEJEeT 4YeJIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
cucreMa», «HepBHas  cucrema», «Koxa», «Mpimeynas  cucremayr,
«BpraenurenbHas cucteMa», «HIOKPUHHAS cHCTeMa», «CTpOEHHE MBIIIIBD,
«MAmmynurer»,  «Kumeunononoctuele», «CxeMa  NHUTaHUS  PACTECHHUI»,
«KpOoBEHOCHBIE CHCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpO€HUE THUJIPBI»,
«CTtpoeHue mnaHapun», «BHyTpeHHee cTpoeHue N0XaeBoro yepss», «HepBHas
cucteMa poio», «HepBHas cucrema asarymkuw», «HepBHas  cucrema
npecMbikatomuxcs»,  «HepBHas — cucrema  nTuny, «HepBHas — cucrema
MieKonuTaromux», «HepBHas cuctema yenoBekay, «Peduekcy.



OOopynoBaHHe: CBETOBOM MHUKPOCKOI, MHKPOINpENapaThl OJHOKIETOYHBIX
OpraHu3MOB, MHUKpPOIpenapaTrbl TKAaHEH, PAaKOBHUHBI MOJUIIOCKOB, KOJUIEKLIUU
HAaCEKOMBIX, MIJIOKOXHUX, UBBIE 3K3€MIUIIPbl KOMHATHBIX PACTEHUM, repoapuu
pacTeHWil pa3HbIX OTAEJOB, BIIAXKHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECrO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHue AJisl AEMOHCTPALIMK TOYBEHHOTO M BO3AYIIHOTO MTUTAHUS PACTCHHIH,
pacieruieHust Kpaxmana U OelKoB MoJ AecTBUeM (hepMEeHTOB, 000pyAOBaHUE IS
JEMOHCTPALUK ONBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKHX, MEXAHU3MA
JbIXAaTENbHBIX JBUKEHUIN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JInYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydyeHue TKaHE paCTCHUIN».

JlaGopaTopHasi padora «/3yueHue TKaHel )KUBOTHBIX».

JlabopaTtopHasi padora «/3ydeHue opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. Pa3mHoKeHne M pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHS OPraHuW3MoOB: Oecrosioe (BKJIOYas BEreTaTUBHOE) U
nosoBoe. Buapl  6ecrnonoro  pasMHOXKEHHUS: MOYKOBAaHUE,  CIOPYJIALNA,
dparmeHTaIysl, KIOHUPOBAHUE.

[TonoBoe pa3zmHoxkenue. [lonoBbie KieTkH, Wau rametsl. Meiio3. Craauu
Mmeiio3a. [loBenenune xpomocom B Meito3e. Kpoccunrosep. buonornyeckuii CMbICI
Melo3a M IOJOBOro Iporecca. Meio3 MW €ero Mecro B JKMU3HEHHOM IUKIIE
OpTaHU3MOB.

[IpenzaponeieBoe passutue. I'amerorenes y suBOTHBIX. [10510BBIE KENE3bI.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeToK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE pPa3BUTHE JKUBOTHBIX. (CrocoObI
OIUIOAOTBOPEHUS: HApy)KHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIIOTUs — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenoe u mooderu mopghoeenesa. Ctaguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenme. Tumbl  npoOneHus.
Jemepmunuposannoe u Hedepmunuposannoe Opodnenue. brnacmyna, munei
onacmyn. OCOOCHHOCTH NPOOJICHUS MIICKONMUTAIONIUX. 3apOJBIIIEBhIC JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBIX JUCTKOB. B3anMHoe
BIUSIHUE 4YacTeil pa3BUBAIOIIETOCS 3apojbliia (SMOpPHOHANIbHAS WHIYKLUS).
3aknajka IUTaHa CTPOEHMSI JKMBOTHOIO KaK Pe3yJibTaT HEpPapXUUYECKHX
B3aUMOJECHCTBUII TeHOB. BiusHue Ha 5MOpPHOHAIBHOE pa3BUTHE pPa3IHUHBIX
(baKTOpOB OKpYKaIOLIEH Cpebl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. Ilpsmoe wu
HenpsiMoe pas3BuTue. PaszButue ¢ meramopdo3oM y OECHO3BOHOYHBIX U
NO3BOHOYHBIX JKUBOTHBIX. bHOJIOrMyYeckoe 3Ha4YeHHE NPSIMOro W HENpPSMOIo



pa3BUTHsA, UX PACIPOCTPAHEHUE B NPUPOAE. THIBI pOCTa KUBOTHBIX. PaKTOPEI
peryJsluy pocTa KUBOTHBIX U uyenoBeka. CTaauu mocTIMOPHOHATIBHOTO Pa3BUTHS
y JKHUBOTHBIX U 4enoBeka. [lepuonbl oHTOreHe3a yenoseka. CtapeHue u CMEPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

Pa3sMHoOxeHue u paszButue pactreHui. ['amerodut u crnopodurt. Meiio3 B
KU3HEHHOM IuKie pacteHuid. OOpa3zoBaHWe cHmop B IMpolecce Menosa.
l'ametorenes y pacrenuid. OIUIOOJOTBOPEHHE W Pa3BUTUE PACTUTEIBHBIX
opraHu3MoB. /[BoliHOe OMIOA0OTBOpPEHHUE Y IIBETKOBBIX pacTteHuid. OOpa3zoBaHue U
pa3BUTHE CEMEHU.

MexaHnu3MBbl pETyISLIUA OHTOI€HE3a Y PACTEHUN U JKUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. Hapamun, X. HInemas.

Tabmuubl u cxembl: «BereraruBHoe pa3MHOXkeHUe», «Tumbl Oecrosioro
pa3sMHOXKEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOXEHHE HSBIIICHBDY,
«PazMHOXkeHue ruapb, «Meio3», «XpomocoMbl», «I['amerorenes», «CtpoeHue
SAUIEKIETKA U crepMaro3onsia», «OCHOBHBIE cTaauu OHTOreHe3a», «lIpsMoe u
HenpsiMoe pa3Butue», «Pa3zButme Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3zButne narymku», «JIBOMHOE OIUIOAOTBOPEHHUE Y IIBETKOBBIX PACTECHHUI»,
«CTpoeHue ceMsiH OJHOJOJIBHBIX M JIBYJOJBHBIX PacTEHUN», «KU3HEHHBIN ITUKII
MOPCKOM  KamycTbD», <« KM3HEHHBIM UHKIT MXa», <« KW3HEHHBIM  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKII COCHBD).

O6opyioBaHMEe: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparbl SHULEKIETOK U
CIIEpPMATO30M1I0B, MOJENb «L{MKII pa3BUTHS JIATYIIKI.

JlabopaTopHasi padora «/3yueHne CTpOEHHUs MOJOBBIX KJIETOK HAa FOTOBBIX
MHUKpPOIIpenapaTax».

IIpakTnyeckass padora «BbIsBIEHHE MPU3HAKOB CXOJCTBA 3apOAbIILIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHoB pPa3MHOXKEHUS BBICIIAX
pacTeHU.

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM W H3MEHYHMBOCTH
OPraHMu3MoB

Wctopusi cTaHOBIGHHS M pa3BUTHS TEHETUKM Kak Hayku. PaGoter I
Mengmens, I'. ne ®puza, T. Moprana. Posib 0T€4E€CTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Pa6oter H. K. KomerioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIENIbHbIE TE€HbI, AJIbTCPHATUBHBIC IPU3HAKH, JTOMUHAHTHBIM M PELIECCUBHBIN
PU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTASI JIMHUS, TUOPHUIbI, TeHOTHUII, (DEHOTHII.



OCHOBHBIE ~ METOJbI ~ TE€HETUKH: THOPUIOJOTUYECKHH,  IUTOJIOTHYCCKUH,
MOJIEKYISAPHO-TEHETUYECKHM.

JdemoHcTpanumn

[Toptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Komnsios, H. H.
BaBunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®@ununuenxo, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHeTUKIY, «CXEMBI CKPETIIUBAHUS.

Jlabopatopuas paGora «Jlpozoduna Kak OOBEKT TIE€HETUYECKHUX

VICCIIEIOBAHMID.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Mounorubpuanoe ckpeuBanue. Ilepsbiii 3akoH Menaens — 3aKoH

ennHooOpa3us THOpUI0B nepBoro nokojeHus. [lpasuno nomuaupoBanus. Bropoit
3aKk0OH MeHens — 3aKOH pacIleIUIeHUs NPU3HAKOB. LluTosornueckre OCHOBBI
MOHOTMOPHIHOTO CKpeIMBaHus. | nI1oTe3a 4YncToTh raMer.

AHanuzupytoniee ckpenBanue. [IpoMexyToUHbIi XapakTep HaclieJOBaHU.
Pacmienienne npu3HaKkoB IPY HETIOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpeunuBanue. Tpetuii 3akoH MeHens — 3aK0H He3aBUCUMOTO
HacleoBaHusl ~ Npu3HakoB.  Llurosornueckue  OCHOBBI  JUTHOPUIHOIO
CKpELIMBaHU.

CueruienHoe HacnenoBanue nmpusHakoB. Pabotsl T. Moprana. CuemieHHoe
HACJICJOBAHUE T'€HOB, HAPYLICHHWE CLEIUIEHUS MEXIy I'e€HaMH. XPOMOCOMHas
TEOpPHsI HACIICCTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIN MEXaHU3M OIpENETIeHUs 10Ja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI M Te€TepOraMeTHbIA I10J. ['eHeTnueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnenoBaHne Nnpru3HakoB, CLENJIEHHBIX C IT0JIOM.

['enoTun kak nenocTHas cucrema. Ilnenorponns — MHOKECTBEHHOE IEMCTBHE
reHa. MHOXECTBEHHBI aulenu3M. B3auMOIeicTBHE HEAUICNBbHBIX TI'E€HOB.
Kommementaprocts. Onucras. [lonmmmepus.

['eHeTMYECKMIT KOHTPOJIb PA3BUTHUS PACTEHUM, XUBOTHBIX M YEJIOBEKA, a
TaKkkKe (U3NOJIOTHMYECKUX TMPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIIHIL.
['eneTnyeckue MexaHU3Mbl CUMOMOTEHE3a, MEXAaHU3Mbl B3aUMOCHCTBUS «XO35IHH
— Mapa3uT» U «XO35MH — MHUKpPOOMOM». ['eHeTnueckue acmeKkTbl KOHTPOJSA U
MU3MEHEHUS HACJIECTBEHHON NH(OpMaIlMU B TIOKOJEHUIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabnuiel u cxemsl: «llepBbiit U1 BTOpoit 3akoHbI Menaens», « Tpetuil 3akoH
Menpens», «AHanuszupyrouiee ckpeuupaHue», «HemomHoe RTOMHUHHpOBaHUEY,
«CLemieHHOEe HAaclel0BaHUE IPU3HAKOB Yy Apo3o¢uibl», «l'eHeTuka mnoxnay,



«Kapuotun uenoseka», «Kapuotun gposzoduns», «Kapuotunm nTuisn,
«MHOXECTBEHHBIN aJlJIeNUu3M», «B3auMo1eiicTBUE T€HOBY.

OOopynoBaHue: MoJelb JJisl  JIEMOHCTpPAIlMM  3aKOHOB  €IMHO00pa3us
ruOpuJI0OB TEPBOTO TMOKOJICHMS] W pacllelieHus MPU3HAKOB, MOJENb MJis
JEMOHCTpPAllUM 3aKOHA HE3aBUCHUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJENb IS
JEMOHCTPAllMM CLEIUICHHOTO HACJIENOBAHUSA NPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKporpenapar: «JIpozopumnay.

IIpakTuueckas padora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEUIMBaHUA Y IP030(UIIBD».

IIpakTuyeckass  paGora  «M3ydeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKPEIIUBAHUS Y IPO30(DHIIBD.

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  GopmMupoBaHuHM (PeHOTHUIIA.
N3meHunBOCTh MpHU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHbIE NMPU3HAKUA. Buabl
V3MEHUYMBOCTH: HEHACIIEACTBEHHAs U HACIICICTBCHHAS.

Mopaudukanronnass W3MEHYMBOCTh. Ponb  cpembl B (OpMHpPOBAHUU
Moau(pUKaMOHHOW M3MeHunBocTH. HopMa peakuuu npusHaka. BapuannoHHBIN
pan u BapuanmonHas kpuBas (B. Moranncen). CpoiicTBa MOIU(PUKAIIMOHHOM
WU3MEHYUBOCTH.

['eHoTHIIMYECKash U3MEHUYUBOCTh. CBOWCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUITHYECKON N3MEHYMBOCTH: KOMOWMHATHBHAS, MyTAIIHOHHAS.

KoMOuHaTuBHas M3MEHYMBOCTh. Mei03 M MOJIOBOM MpolLlecC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUMBOCTHU B CO3/IaHUU
IeHEeTHYECKOT0 pa3HOoOOpas3us B Mpeiesiax OJJHOTO BUA.

MyranmoHHass W3MEHYMBOCTh. BHabl MyTanMil: TE€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HUHAYUUPOBAHHBIE MYyTalUU. SaepHble WU
HuToIIa3MaTuyeckue Myrauuu. CoMaTUYeCKUE W TMOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUA MyTanui. MyTareHol M WX BIHSHUE Ha OPraHU3MBL.
3aKOHOMEPHOCTM MYTALMOHHOI'O Ipolecca. 3aKOH TOMOJIOTMYECKHX PSIOB B
HacnencTBeHHoM m3menuuBoctu (H.W. BaBuiioB). BHesnepHass U3MEHUHUBOCTh U
HACJIECTBEHHOCTb.

Onuecenemuxa U 9NUSEHOMUKA, pOJb dNUSeHemuyeckux @axkmopos 6
HAac1e008aHuU U U3MEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUSMOS.

JdemoHcTpanumn

[Toptpersr: I'. ne @pus, B. Moranucen, H. 1. Bapunos.

Tabmuubr u  cxembl: «Buabsl u3meHunBocTH», «MoaudukanuoHHas
U3MEHYUBOCTBY, «KombOunatuBHas U3MEHYUBOCTDY, «Meino3y,
«OmnopotBopeHuey, «I'eHernueckue 3a00aeBaHusl YeaoBeKa», « Buabl MmyTaruiiy.



OOopynioBaHHE: XKUBbIE W TepOapHbIe SK3EMIUISPbl KOMHATHBIX PAacTEHUH,
pucyHku (dpotorpadum) >KUBOTHBIX C PA3TUIYHBIMHA BUIAMH H3MEHUYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHUMBOCTU. [locTpoeHue BapuallMOHHOTO psia U
BapUALMOHHON KPUBOWY.

IIpakTuyeckas padora «Myrtamuu y Japo3odunbsl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoaHas IporpaMMa MCCIENOBaHUS TE€HOMA
4yenoBeka.  MeToabl  M3Y4YEHHsT TEHETMKM  YEeJOBEKAa: IEHEAJTIOrMYEeCKHM,
OJIM3HETIOBBIH, LHUTOT€HETUYECKHU, MOMYJISALIUOHHO-CTATUCTUYECKHM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAEIEHNE TEHOTHIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[TP-ananu3a. HacnenctBenHbie 3a001eBaHus YeloBeKa. | eHHbIe 1 XpOMOCOMHbBIE
Oone3HM 4YenoBeKa. boJie3HW C HACIEICTBEHHOW MPEaApaciooKEHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKHU B MPEJAOTBPAIICHUU U JICUEHUH T€HETUYECKUX
3a0oyieBaHUi uejoBeKka. MeauKo-reHeTUYeCKoe KOHCYNIbTupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHATHE «TE€HETHYECKOTO Ipy3a». JTUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetndeckne (akTOphl TOBBINMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
bu3MYIeCKOMY U XUMHYECKOMY 3arpsi3HCHUIO OKpYyKaromie cpensl. [ eHeTrnaeckas
NPEAPACIIOIOKEHHOCTD YEJI0OBEKA K MaTOJIOTHUSIM.

JdeMoHcTpanuu

Tabnuubl u cxemsl: «Kapuotun yenoBeka», «MeTolbl U3yYEHUS] TE€HETUKHU
yenoBekay, «['eHeTnueckue 3a00JIeBaHMS YETTOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U AaHAIU3 POAOCIOBHOM.

Tema 15. Cesrekuusi OpraHu3zMoB

JlomecTukanust W CeJEKUUs. 3apOkKACHUE CEJNEKIUU W JOMECTUKAILUU.
Yuyenue H. WM. BaBmmoBa o lleHTpax mTpOMCXOXKICHUS HW MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Poib cenekuum B CO3JaHUM COPTOB PACTEHUM W IOPOJ
#uBoTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTHYECKUX pAJIOB B
HaciaeACTBeHHOM wu3MeHuuBoctd H. WM. BaBunoBa, ero 3HadeHue i
CEJICKIITMOHHOM pabOThI.

MeTtoapl ceneKIMOHHOW paboThl. VICKycCTBEHHBIN OTOOp: MAacCOBBIM U
VHJINBUATY AJIbHBIN. DTanel KOMOWHAIIMOHHON CCJICKIIUU. HUctwiTanne
Ipou3BOAMTENIEH MO TOTOMCTBY. OTOOp MO TEHOTUINY C TOMONIBIO OIEHKU
¢dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMolIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJEKIMOHHOM  paboTBhl.
PannanmoHHbIN U XUMHYECKAA MyTareHe3 Kak HCTOYHUK MYTAIUN Y KyJbTYPHBIX



¢opm opranusmoB. Mcnonb30BaHHE TEHOMHOTO PENAaKTHPOBAHUS M METOJIOB
pexomOunanTHbIX JJHK 1151 momydenust ucxonnoro marepuana Ajis CeIeKIuu.

[Tonyuenue HOJIUIIJIONIOB. BuyTpuBngoBas ruOpuaAn3aIus.
bnu3kopoAcTBEHHOE — CKpelMBaHue, Wik UHOpuauHr.  HeponcrBenHoe
CKpeuuBanue, win aytopuauHr. ['ereposuc um ero npuuuHbl. Mcnonab3oBaHue
rerepo3uca B ceneknuu. OtmanénHas ruGpuamszanus. [Ipeogonenue Oecrionus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIUNA PACTEHUH U )KUBOTHBIX. «3e1€Has
Desonoyusy.

CoxpaHeHre U M3y4YeHUE F'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKUX pOAMYENH IS CO3JaHUsl  HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX IHCUBOMHBIX
8 Yensax YAVUUeHUs CYUeCmeyiomux U co30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYYHbIX UCCLe008AHULL
nepeodosvix uoell U nepcnekmuHbIX MexHON0SU.

JdemoHcTpanumn

[Toptpersr: H. M. Basumos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuubl u cxembl: «LleHTpbI TPOUCXOXKIEHUSI 1 MHOTOOOpa3usl KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHONM MN3MEHUYMBOCTHY,
«MeTtonpl cenexuumy, «OtnanéHnas rudpuan3anusy, «MyTtarenes».

JlabopaTopHasi padora «/3yyeHrne coOpTOB KyJIbTYpHBIX PACTEHUN U MTOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEIECKIIUN PACTEHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHHID».

IKckypcusi «OCHOBHbIE METOJbl U JIOCTHIKEHHSI CEJIEKIMU PAaCTeHUl U
YKUBOTHBIX (Ha CEJIEKI[TUOHHYIO CTaHILIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI y4acTOK, B TEIUIMYHOE XO3SMCTBO, B JabopaTopuio
arpOyYHHUBEPCHUTETA UM HAYYHOT'O LEHTPA)».

Tema 16. buorexHo0rust U CHHTETHYECKAs1 OHOJIOTHS

OOBeKThI, UCMHOJb3yeMble B OMOTEXHOJIOTMH, — KIETOYHBIE U TKAHEBBIC
KYJIBTYPBI, MUKPOOPTraHU3MBl, 170:¢ XapaKTEpUCTHUKA. TpagunuonHas
OMOTEXHOJIOTHS:  XJIEOONEeUeHUe, TMOIYyYEHUE KHUCIOMOJIOYHBIX IMPOJYKTOB,
BuHOAenne. MukpoOuonorndeckuii cunre3. OOBEKTbl MHKPOOHMOJOTHYECKHX
texHosoruid. [Ipon3BoaCcTBO Oenmka, aMUHOKHUCIIOT ¥ BATAMUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIbIO MOJYYEHUsI OPraHU3MOB U X KOMIIOHEHTOB,
coJiepKaliuX He BCTPEYAIONIUECs B TPUPOAe OUOCUHTETUYECKUE MY TH.



Kierounasa unxeHepus. MeTonpl KyJIbTypbl KJIETOK M TKaHEW PACTEHUU U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpugu3anus ¢  COMATHYECKHI
smOpuorere3. lcmonab30BaHWE TaruIOWIOB B CEICKIIMU pacTeHuid. [lonyuyenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHANIbHBIX U NOAUKTOHATbHBLX
anmumen 6 Meouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
SMUEKIETOK U KIOHMPOBAHUE JKMBOTHBIX. MeToA TpaHCIUIaHTALMU SAEP KIETOK.
Texnonozuu 0300po8eHusl, KYIbMUGUPOBAHUS U  MUKDOKIOHATbHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHasg WHKEHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha |
koHcTpyupoBanue pekomOouHaHTHBIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss M NEPCHEKTUBBl  XPOMOCOMHOM W TI'€HHOW  HH)KCHEPHM.
DKOJOTMYeCKHEe U AITUUECKHUE TPOOIEMbl T€HHOM HHXKEHEPHUU.

Menuuuackue 6uorexnosoruu. [loctrenomuas nudposas meaunuHa. [T1P-
JMAarHocTuka. MeTaOOJOMHBIM aHaldu3, TEHOLEHTPUYECKUH aHajiu3 MpoTeoMa
YyejaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICHoOJIb30BaHHME CTBOJIOBBIX
kiaeTok. TaprerHas Tepamus paka. 3D-OuommxeHepuss A pa3paboTKu
(GyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/1aHUS KOMILIEKCHBIX
TKaHEel COYeTaHWEM TEXHOJIOTMM TpEXMEpPHOro OUONMPHUHTHHIA U ckaddonaauHra
JUISL PELICHUS 3a/1a4 [IEPCOHAIM3UPOBAHHON MEIULIUHBI.

Co3naHne BEKTOPHBIX BakKIMH C IENbI0 OOecredeHus: KOMOMHHPOBAHHON
3amThl OT Bo3Oynuteneit OPBU, yctaHoBieHHME MOJIEKYJISIPHBIX MEXaHHU3MOB
¢dbyukuunonupoanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCO0O OIMACHbBIE
3a00J1€BaHUs YEIOBEKA U )KUBOTHbIX.

JdeMoHcTpanuu

Tabmunp! u cxemsl: «lcnonp30BaHne MUKPOOPTaHU3MOB B MPOMBIIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «['eHHass HHKEHEpUs».

JlabopaTtopHnas padora «/3yueHne 00bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llonyyeHrne MOJOYHOKUCIBIX TPOAYKTOBY.

JKcKypcusi «bUOTEXHONOTMA — Ba)KHEWINasi MPOU3BOJUTENIbHAS CUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO ).

11 KIJIACC

Tema 1.3apo:xaeHue M pa3BUTHE 3SBOJIOHMUOHHBIX IPEACTABJICHUH B
omnosioruu

OpomoonmonHas teopuss Y. Jlapuna. IIpennoceuiku BO3HHKHOBEHUS
napBuHU3Ma. JKu3Hb U Hay4dHas aesatenpbHocTh Y. /apBuna.

JIBrKy1IHMe CHUJTBI 3BOIOLMH BUAOB 110 Y. JlapBUHY (BBICOKAasi NHTEHCUBHOCTD
Pa3MHOXKEHHS  OpPraHM3MOB, HACJEACTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunteTnueckor Tteopun dBomonuu (CTDJ). Hedtpanbhas
Teopusi 3Bomtonuu. CoBpeMEHHass JBOJNIONHMOHHAS OuoNorud. 3HAa4YeHHE
HBOJIIOLIMOHHON TEOPUH B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHPA.

JdeMoHcTpauuu

[Toptpetsl: Apucrorens, K. Jlunnein, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kioswe, Y. Hapsun, C. C. YerBepukos, U. U. [lImansraysen, k. Xonnein, /1. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoabl (mo K. Jlunuew)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «MexaHusm (opmupoBaHus
npucnocoOsieHnii 'y pacteHuil u kuBOTHbIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nytemectBus Y. Japsunay, «Haxonku Y. lapBunay, «®@opmbl 00pb0bI
3a cymectBoBaHuey, «lloponapl romybeit», «MHoroobpasue KylabTypHBIX (GopM
KarmycThl», «[lopoapl JOMAIIHUX KUBOTHBIX», «CxemMa 00pa3oBaHusl HOBBIX BHUJIOB
(mo Y. J[apBuHy)», «Cxema COOTHOUIEHUS MABWXXYLIUX CHUJ 3BOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. Mukpo3BoIouMs U €€ pe3yJabTaThl

[Tonynsuust Kak 3JIeMEHTapHas eIUHHIA 3BOJIOIMUU. COBPEMEHHBIE METOMABI
OIICHKM TE€HETHYECKOro pa3zHooOpa3usi W CTPYKTypbl momyisuuid. M3meHeHue
reHopoHa TOMYJSIUKU KAaK 3JIEMEHTAPHOE 3BOJIOIMOHHOE SBJIEHUE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. Baitnoepra.

OnemeHntapHbie (AKTOPbl (IBMKYILINE CUJIbI) 3BOJIONUU. MyTallMOHHBIN
npouecc. KomOunaTuBHas u3MeHUMBOCTh. Jlpeiid reHoB — ciydaiiHbie
HEHAIpaBJeHHbIE MW3MEHEHHs 4YacToT ajiened B mnomymsauusx. Oddexr
ocHoBatend. JIpgexm Oymwvirouno2o 2opaviuika. CHUdbCEHUe 2eHemuuecKo2o
pasHoobpazus: npudunsl u cieocmeus. llpossenenue s¢hgpexma Opetigha 2enos 6
oonvuux  u  manvlx  nonyiayusax.  Mwurpauun.  M3onsupd  MOMYJISIIMA:
reorpaduueckas (MpocTpaHCTBEHHAs ), OMoJIoruYecKast (pernpoayKTUBHA ).

EcrectBenHnbiit oTOOp — HampaBisoomui (akTtop 3BoMOIUUA. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JIBMXKYLIUH, CTaOWIU3UPYIOIIUH,  pa3pbIBAIOIIUN
(mm3pyntuBHbIi). [lonoBoit or6op. Bo3HMKHOBEHHE U HBOJIOLHUS COLUAIBHOTO
MOBEICHUS KUBOTHBIX.

[Ipucnoco0neHHOCTh  OpraHU3MOB  KaK  pe3yibTaT  MHUKPO3BOIIOLUU.
Bo3HukHOBeHHe — mpucnocoOieHud y  opraHusmoB.  Apomopdo3sl U
uanoagantauuu. [Ipumepsl mpucnocobieHuil y opranu3mMoB: Mopdoioruueckue,
¢uznonornueckue,  OuMOXUMHUYECKHE,  ToBeneH4Yeckue.  OTHOCHUTEIBHOCTH
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xkpurepunm u cTpykTypa. BumooOpaszoBaHue Kak pe3yJbTar
MUKpOdBOMIOIMHU. M3omsiius — kimoueBod (aktop BugooOpazoBanusa. Ilytu u
CIIOCOOBI BUI000Pa30BaHUS: AITOTIAaTPUIECKOE (reorpaduueckoe),



CHUMIIATPUYECKOE (3K0I0THUYECKOE), «MTHOBEHHOE (monUIUIOnIU3anus,
rubpuanzans). JIuTenbHOCTh 3BOIIOIMOHHBIX TPOILECCOB.

Mexanu3mbl GopMUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Posib  2BONMIOMOHHON OMOJOrMM B pa3pabOTKE HaydHbIX METOJOB
COXpaHeHHUs OMopa3zHo00pa3us. MUKpPOIBOIIOLUS U KO3BOIIOLUS apa3uTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTUKAM U CIIOCOOBI
O0pBOBI ¢ HEH.

JdeMoHcTpanuu

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

Tabmuupel u cxembl: «MyTallMOHHass HM3MEHYHUBOCTHY, «llomymnsiuonnas
CTpYKTypa Buaa», «Cxema nposiBiieHus 3aKkoHa Xapau—BaiinOepray», «JIBmxyine
CHJIBI 3BOJIIOLUN», «IKOJOTHYECKasi M30JSALUs MOMYJSIIUI CeBaHCKOU (hopenuy,
«['eorpauueckass M307A1US  JHUCTBEHHULBI CHOUPCKOM U JMCTBEHHMIIBI
naypckoit», «llonynsnoHHbIE BOJIHBI YNCIEHHOCTH XUITHUKOB U )KepTB», «Cxema
JEHCTBUSL ecTeCTBEHHOro otbopa», «Dopmbl OOpbOBI 32 CYIIECTBOBAHUEY,
«MBpaycrpranbaelii MenaHnu3m», «JKuBble UcKonaemsble», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Puznonoruueckue axantrauum», <«llpucrnocoOieHHOCT OpraHU3MOB M €€
OTHOCUTENBHOCTB», «Kpurepuu Buaa», «Bunpl-nBoitHukn», «CTpykTypa BHaa B
npupone», «Crnocobsl BUI000pa3oBanus», «l'eorpaduueckoe BHI000pa3oBaHME
TPEX BHUIOB JaHJBIIIEH», «DKOJOTHYECKOE BHI000pa30BaHHE BUAOB CHHHUI,
«[Tonunnonel pactennit», «KamycTHo-peeuHbIi THOPUIY.

Oo6opynoBanue: repObapuu pacTeHU, KOJJIEKIIUN HACEKOMBIX, Uyuena NTHLL U
3Bepell ¢ NpUMepaMM pPA3IUYHBIX MPUCIOCOOJIEHUM, uydenaa NTUL U 3BEper
pa3HBIX BHJIOB, TepOapuu pacTeHUW ONU3KUX BHUJAOB, 00pa30BaABIIMXCSA
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTtopHas palora «BpIsiBiIeHHE H3MEHUMBOCTH y OCOO€H OJHOTO
BUJIA.

Jlabopatopnass  padora  «lIpucmocobrmenus  OpraHm3MOB U HX
OTHOCHTEIbHAS 11€JIeCO00Pa3HOCThY.

JlaGopaTtopnas pabGora «CpaBHEHHE BHUJOB MO MOP(HOIOTHUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJIIOIIHS U €€ pe3yJIbTaThI

Meroabsl HM3y4eHHs MakKpoOl3BOIOUMHU. [lall€OHTOIOrMYECKHE  METOAbI
u3ydyeHus oHBomouuu. llepexogHsie ¢GopMbl U (PUIOTCHETUYECKUE  PSAIBI
OpraHHU3MOB.

buoreorpapuueckue MeTonpl u3yudeHus sBoirouuu. CpaBHeHHE (GIIOpBl U
(ayHbl MaTepuKoB M OCTpOBOB. buoreorpadguueckue odnactu 3emun. Bupasi-
DHAEMHUKHU U PEIIUKTHI.



DOMOPHOJIOTHYECKUE W CPABHUTEIHHO-MOP(POIOTUUECKHE METObI U3YICHUS
BONIONMM. ['eHeTHYecKkue MeXaHU3Mbl JBOJIOLMM OHTOT€HE3a U TMOSBJICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTMYHBIE  OPraHbl.
PyauMeHntapusle  opraHbl W aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHUE,
OMOXMMHUYECKHUE W  MaTeMaTUYEeCKME  METOJbl  M3YyYEHUsS]  SBOJIIOLUU.
I'omonornynsie TeHbl. COBPEMEHHBIE METOJbI MOCTPOCHUS (PHIIOTCHETHYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTalluX U 3BOJIIOLUS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (TMpaBuia) 3BOMIONUU. [IpuHyun cmenvt QyHKYUl.
HeobOpatumocTs 3BosonMu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
IBOJIFOLIU Y.

JdemoHcTpanumn

[Toptpetsl: K. M. bap, A. O. Koanesckuii, ®. Mromnep, J. ['ekkenb.

Tabnuubl U cxembl: «DUIOTEHETUUYECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3ybbie  smepb»,  «Cteronedansy,  «Puanodputey,  «CeMeHHbIE
nanopoTHUkn», «buoreorpaduueckue 30HBI 3eMan», «llpeii KOHTHUHEHTOBY,
«PenmukTery, «HadampHble cTaguu SMOPUOHATBHOTO PAa3BUTHSA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PynuMMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE Ha0Opbl 4YEJIOBEKAa M IIUMIAaH3e», «lJaBHbIE
HaNpaBJIEHUS 3BOTIOLUUNY, «OO0IIME 3aKOHOMEPHOCTH HBOJIOLIANY.

O6opynoBaHue: KOJUICKITUU, TepOapuu, MYJSDKH HCKOMAaeMbIX OCTAaTKOB
OPraHu3MOB, MYJISIKM TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxokaenne u pa3BuTHe *KU3HU HA 3emule

Hayunple THMIOTE3BI TPOUCXOXKICHUS KU3HH Ha 3emiie. AOWoreHes u
nancnepmusi. JJoHayuHbie MpPEACTABICHUS O 3apOKICHUM KU3HU (KPEALMOHU3M).
['MnoTe3a NOCTOSHHOTO CaMO3apOXKIACHHUS )KU3HH U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannannanu, JI. [Tactepa. [Ipoucxoxaenue »u3HU U aCTPpOOHOIIOTHS.

OCHOBHBIE JTallbl HEOPTaHUYECKOU SBOJIIOLUH. [Imanerapnas
(reojoruueckas) SBOJIONUSA. XHUMUYECKas »dBOJIONUSA. AOHOTSHHBIH CHHTE3
opraHuyeckux BemiecTB M3 Heopranudeckux. Ombir C. Mwmepa u I'. HOpmn.
OO6pazoBanue mnojduMepoB u3 MoHoMmepoB. KoamepatHas rumnoresa A. M.
Onapuna, TunoTe3a nepBuyHoro OyiaboHa Jlx. XomnaeitHa, reHeTUUeCKasi TUIoTe3a
I'. Ménnepa. Pubozumer (T. Yex) m rmmoresa «vupa PHK» V. T'mnGepra.
dopmMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKICTKH.

HUcropuss 3emnn U MeroApl €€ wu3ydyeHus. MckomaeMple OpraHUYECKHe
octatku. ['eoxpoHonorus u e€ wMeroAbl. OTHOcHUTeNbHass W aOCOIIOTHAsA
reoXpOHOJIOTHUs. [ €OXpOHOJIOrnYeCcKast Kajaa: 30HbI, 3pPbl, IEPUOJIbI, STOXHU.



HauanwpHble »Tambl opranudecko 3Bosrounu. [losiBiieHMe M 3BOMOLUSA
MEPBBIX KJIETOK. DBOMIONUA MeTabonm3Ma. BO3HUKHOBEHHE TIEPBBIX SKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIIEHKM KaK aHAJIOT MEPBBIX HA 3eMje COOOIECTB.
CrpomaronuTtsl. [IpokaproTsl U 3yKapUOTHI.

[Tpoucxoxaenue 3ykapuoT (CuMOUOreHe3). IBOIIOIUOHHOE MPOUCXOKICHUE
BUPYCOB. [IpoucxoxkneHne MHOTOKJIETOUYHBIX OPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOUYHBIX OPTraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLMHU BbICHIUX pacTeHUH. OCHOBHBIE apOMOPGO3bI
pactenud. Beixon pacteHuit Ha cymy. [losiBieHHe CHOpPOBBIX PACTEHUW W
3aBoeBaHME WMH cymu. CeMeHHble pacTeHus. [IpOMCXOXKIEHHE IIBETKOBBIX
pPacTCHUMN.

OCHOBHBIC 3Tallbl SBOJIONHUH >KABOTHOTO Mupa. OCHOBHBIE apoMOPGO3bI
®KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBbIE KUBOTHBIE. JKM3Hb B BOAE. DBOIIOLHUS MTO3BOHOYHBIX.
[Ipoucxoxaenne ampuodbmii m pentunuii. [lpoucxoxneHne MIESKONUTAIOMIMX U
ntutl. [lpuanun xmoueBoro apomopdosa. OcBoeHHE OECMO3BOHOYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3emMie IO dpaM M MEpUOAaM: apXel, MPOTEPO30il,
najgeo3oM, Me3030M, KkaWHo3ou. OOmas XapakTepucThkKa KiIuMmaTa U
reoJorndyeckux mnpoueccoB. [losiBiieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCJIOBUS U BIMSHUE HA Ta30BbIH COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUSI — SKOJIOTHUECKHE KPU3UCHI Ipouuioro. IIpuunHel u
CJIEACTBUSI MAacCOBBIX BbIMUpPAaHUI. COBpPEMEHHBIN SKOJIOTMYECKUM KPHU3HUC, E€ro
ocobenHoctH. [IpobGaema coxpaneHust 6nopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cuctema opraHudeckoro mupa. IlpuHnumnel kinaccupukanuu
oprannu3MoB. OCHOBHBIE CUCTEMATUYECKUE IPYIIIbI OPraHU3MOB.

JdeMoHcTpauuu

[Toptpetsr: @. Penu, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, /x. Xongeits, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbita . Penny, «Cxema onbita JI. [Tactepa mo
U3YUYEHHUIO CaMO3apoxaAcHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. IOpuy,
«JTambl  HEOPraHWYECKOW  »Bomouum»,  «l'eoxpoHonormyeckas  MKaiay,
«HauanpHble 3Tanbl OpraHUYeckoi 3BoOLUN», «Cxema 00pa3oBaHUsl PYKapHOT
nyTéM cumoOuoreHeza», «Cucrema XKuBOHW TpUpoAbl», «CTpoeHue BHpyCay,
«Apomopdossl  pacrenuity, «PuHHOGUTHY, «OTHOKIETOUYHBIE BOJOPOCIHY,
«MHorokieTounble Bojopociam», «Mxm», «llanmoporHukn», «l'0J0CEMEHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHUi», «Cxema pa3BUTHS KUBOTHOTO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey, «KuUIIEUHOMOTOCTHBIE,
«Ilmockue YEpBU», «YneHucToHorue», «PEIOBI, «3eMHOBOIHBICY,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromue», «Pa3Buthe XKu3HU B
apXeucKou spe», «Pa3BuTHe )XU3HNU B MPOTEPO30MCKON 3pe», «Pa3BuTue Ku3HU B
MaJIe030MCKOMN 3pey, «Pa3BuThe KU3HU B ME3030MCKOM 3pey, «Pa3BuTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpeMEHHAasl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuuM pacTeHU pa3IUYHBIX OTAEJIOB, KOJUICKIIMH
HAaCEKOMBIX, BJIAKHBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUN
UIJIOKOKMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yydena ITHL U 3BEpEw,
KOJUIEKIIMM OKAMEHEJOCTEM, IMOJE3HBIX HCKOMAEMbIX, MYJSKU OpPraHUuYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sga0oparopHas padora «MoaenuMpoBaHUE — ONBITOB
Munnepa—tOpu o u3yueHnto abMOreHHOro CUHTE3a OPraHUYeCKNX COSUMHEHUN B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi padora «/3yueHue W omMcaHHWE MCKOIAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas padora «l3ydyeHue OCOOEHHOCTEMl CTPOEHUs pPacTEeHUMH
Pa3HBIX OTAEIIOBY.

IIpakTnyeckas padora «/3yyeHue oCOOEHHOCTEN CTPOEHHUS MMO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznenel u 3anaun anTponosoruu. MeToasl aHTPONOJIOTUH.

CraHOBIEHUE TPEACTABICHUNA O MPOUCXOXKIEHUU 4esOBEKa. PenurunosHeie
B033peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

Cx0AcTBO yenoBeKa ¢ KUBOTHBIMH. CHCTEMAaTUYECKOE MOJOKEHUE YETIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHHUTEJIBHO-
MOPQOJIOTUUECKHE, AMOPHOTIOTUYECKHE, (bU3H0T0T0-ONOXMMUYECKHE,
noBezeH4Yeckue. OTIIMYKS YEeIOBEKa OT KUBOTHBIX. [IpsIMOX0XKI€HHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBmkymire cuiibl ((pakTopsl) aHTpONoreHe3a: OMOJIOTUYECKUE, COLUaIbHbIE.
CooTHomieHne OMONIOTMYECKUX U COITMANIbHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJAMU AHTPOIOTreHe3a. PaHHME ueroBekooOpasHbie 00€3bsHBI
(IPOKOHCYJIBI) M PaHHUE MMOHTUIBI — OOIIHE MPEJIKU Y€JI0BEKOOOPa3HBIX 00€3bsH U
Jr0/ied. ABCTPAJIONIMTEKN — JIBYHOTHE MPEJKHU JIIoJeH. UeIOBEK yMeblil, epBbIE
W3TOTOBJICHUs OpYAuHN TpyzAa. YeloBeK NpAMOXOAAIIMNA U NEPBBIM BBIXOJ JIOJAEH
3a  mpenensl  Adpuku. YenmoBek relmenvOeprckuii  — 0OmMUNA  TPEIOK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA pa3yMHOro. YeloBeK HEaHAEPTAIbCKUN
KaK BHUJ JIFOJECH XOJIOOHOTO KiuMarta. YenoBeK pa3yMHbII COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a rmpenenamu Adpuku.
[Tameorenerrka u NajgeoreHOMMKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJSILIMIX
yenoBeka. MyTannoHHBIA mpouecc U noigumopdusm. IlonmynsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «3G(eKT ocHOBATENS» B MOMYNIALUIX COBPEMEHHOTO
4eJI0BEeKa.

Yenoseueckue pacel. [lonarne o pace. bonpmme pacel: eBporneouHas
(eBpasmiickasi),  aBCTpajO-HErpouJHAas  (PKBATOpUANIbHAs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHCcKas). Bpemss u myTu paccelieHHsl 4YelIoBEeKa IO IUIAHETE.
EnuncTBO  4yemoBedecknx — pac. HaydHas  HECOCTOATENBHOCTH  pacu3Ma.
[Tpucnoco0neHHOCTh 4YENOBEKAa K pa3HbIM YCIOBUSAM OKpYXarollel Cpeibl.
BnusiHue reorpaduueckoit cpenpl M apelda TEHOB Ha MOPQOJIOTHUIO U
($U3MONOTHIO YeTIOBEeKa.

MexauciumnHapaple  MeToAbl B (u3mdeckodl  (OMOJIOTHMYECKOi)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAs  aHTPOIIOJIOTMS W NAJICOAHTPOIOJIOT U
YeJIOBEUECKUX IMOIYJUui. bruoconnaneHble HcCIeqOBaHUS NPUPOJBI YEIIOBEKA.
HccnenoBanne K03BOMIOIMN OMOIOTUYECKOTO U COITMAIEHOTO B UETIOBEKE.

JdemoHcTpanumn

[Toptperst: Y. {apsun, JI. JIuku, . 4. Porunckuii, M. M. I'epacumos.

Tabnuup! 1 cxembl: «MeTo/bl aHTPOIIOJIOTUNY, «I 0JIOBHOM MO3I YEJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsAHb, «CKElIeT YeIOoBeKa M CKeJeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J[BHKYIIHE CHIIBI aHTPOIIOT€HE3a», « DBOJIIOLIMOHHOE
IpPEBO  YeIOBEKa», «ABcTpamonuTek», «UYenosek  ymenslit», «Yenosek
IPAMOXOAAIIMIY, «JleHuCcoBCKUN denoBek» «Heannepranbups, « KpoMaHbOHIBD,
«IIpenku uenoBekay, «ITaIbl IBOJIIOLUHN YEI0BEKA», «Packl yemoBekay.

OOopynoBaHue: MyJSKM  OKaMEHENIOCTEeH, NpeaIMEeTOB MaTepUabHOU
KyJbTypbl TpPEIKOB uYeJOBeKa, penpoiaykiuu (pororpaduu) KapTuH C
MU(POJIIOTUYECKUMU U OHOJCHCKUMHU CIOKETaMU TPOUCXOXKICHHUS YEJIOBEKa,
¢potorpaduu HaX0JOK UCKONAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJEIb
gyeperna 4YejJoBeKa M 4Yepena IIMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKa WM KHUCTH
HIMMIIAH3€, MOJAEIIA TOPCa MPEAKOB YEJIOBEKA.

JlaGopaTtopnas pabora «l3yueHue ocoOeHHOCTEH CTPOECHHsI CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXOKICHUEM.

IIpakTuyeckasi padora «l3ydyeHue 3KOJOTUUECKUX aJalTalllil YETOBEKay.

Tema 6. Dkojsiorusi — Hayka 0 B3aUMOOTHOIIEHHMSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CUCTEM C OKpY:KawIlei cpeaou

3apoxxaeHue u pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazngensl u 3amaun
9Kos0ruu. CBsI3b DKOJIOTUU C IPYTHUMH HAYKAMH.



Metonsr skonoruu. IloneBwie HaOMIOACHMS. DKCIEPUMEHTHI B SKOJIOTHH:
npupoaHble W JabopatopHble. MonaenupoBaHUE B OKOJOTMU. MOHUTOPUHT
OKPYKaIOIIEH CPebl: TOKATBHBIN, PETHOHATBHBIN U TII00ATHHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM JUIA  YEJIOBEKA. DKOJOTMYECKOE
MHUPOBO33pPEHNE KaK OCHOBA CBSI3€M 4enoBedecTBa ¢ Npuponoi. dopmupoBaHue
HKOJIOTHYECKOM KYJIBTYPHI M IKOJIOTUYECKOM I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onsar, K. ®@. Pynse, H. A. CesepiioB, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorum», «Meroasl skonoruny, «Cxema
MOHHUTOPHUHIA OKPY’KAIOLIEN CPEABDY.

JlaGopaTopHhasi padora «3yuenue METOJIOB DKOJIOTUYECKUX
UCCIIEIOBAHUI.

Tema 7. Opranusmsl 4 cpeaa OOUTAHUA

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
IKOJIOTUYECKUX (HAKTOPOB: abMoTHUECKUEe, OMOTHYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JAEWUCTBUS 3Kojormueckux (axrtopos. IlpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBI.

Abuotnyeckue ¢akropbl. CBeT kak sKkonoruueckuid akrop. [eiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOI'O CHEKTpa HA OPraHU3Mbl. DKOJIOIMYECKUE TPYIMIIbI
pacTeHHl M >KUBOTHBIX II0 OTHOLIIEHWIO K cBeTy. CHUrHalibHass poOJib CBETA.
DOoTONEPUOIU3M.

Temneparypa kak »kojoruueckuii (akrop. JleiicTBue TeMrepatypsl Ha
opranu3Mbl. [1oMKHIOTEpMHBIE 1 TOMOMOTEPMHBIE OpPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocth kak skosiormdeckuit dakrtop. IlpucrnocobneHuss pacteHuil K
nojJiep >kaHuio0 BojgHoro Oananca. Knaccudukamus pacTeHUM MO OTHOIIEHUIO K
Boje. [Ipucnoco0nenns KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXHUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHas  TOANOYBEHHAs,  BHyTpuUOpraHu3MeHHas.  DU3HKO-XUMHUYECKHE
0COOEHHOCTH cpel oOuTaHus opraHu3MoB. llpucnocoOiieHus OpraHu3MOB K
YKU3HU B Pa3HbIX CpeAax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE pPUTMBL. CyTOUYHBIE WU
rofnyHbeie puTMbl. [IpucnocoO0IeHHOCTh OPraHW3MOB K CE30HHBIM HW3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie @Qopmbl opranuzMoB. [loHsiTue o0 JKHU3HEHHOW (QopMe.
KuszHeHnHbie POpMbI pacTEHUM: IEPEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
Te€00HUOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHHUS U 00pa3a KU3HHU.

buotnueckue (bakTopsI. Bunet  OuoTHMYecKMX ~— B3aMMOJICHCTBUIL:
KOHKYPEHIUsI, XUIIHUYECTBO, cUMOUO03 U ero gopmel. [lapazutusm, koonepanus,
MyTYyaju3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHu4YecTBO). Hetpoduueckue
B3aMMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, Gadpuueckue). 3HAUYCHHE
OMOTUYECKUX B3aUMOJACHCTBUN Il CYIIECTBOBAaHWS OPraHW3MOB B Cpele
obutanus. [I[puHIKI KOHKYPEHTHOTO UCKITIOYEHUSI.

JdeMoHcTpanuu

Tabmuubl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKHUE TPYIIIbl )KMBOTHBIX MO OTHOIIEHUIO K CBETY», «TerIOKpOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE 3KHBOTHBIEY», «DU3MOIOTHUECKHE aJanTallu
KUBOTHBIX», «Cpenbl o00UTaHUS OpraHu3MoBy, «buonoruueckue pUTMBIY,
«Kusnennole  Gopmbl  pactenmity, <« KuzHeHHble  (GOPMBI  KHUBOTHBIXY,
«IKOoCHCTEMA HIMPOKOJIHUCTBEHHOIO Jieca», « IKOCUCTEMAa XBOMHOrO Jsiecay, «llenu
nuTanusy, «XuiHudectBoy, «llapasutuzm», «Konkypenuus», «CumOunosy,
«KommeHncanuzmy.

O6opynoBanue: repbdapuM pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSIHUIO PA3JUYHBIX SKOJOTMYECKUX (PAKTOpPOB, TepOapuu CBETOMHOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOWBHIC, TCHEIIOOWBBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTCHUS, TepOapuu W KOJUICKIIUN TETIOTIOOUBHIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Yydesa MTUIl U 3Bepel, repdapuu
pacTeHui, OoTHOCSAUIMXCS K rurpoduram, kcepoduraM, me3opuTaM, KOMHATHBIE
pacTeHusl TaHHBIX TPYII, KOJUIEKIIMN KUBOTHBIX, OOUTAIOMIMX B Pa3HbIX cpelax,
repOapuu W KOJUICKIIMM PACTeHUH ¥ SKUBOTHBIX, OOJQJAIONIMX YepTaMu
PUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHHSIM YCIOBUW JKWU3HH, repbapun u
KOJUIEKI[UM PACTEHUN M KUBOTHBIX PA3JIMYHBIX YXKU3HEHHBIX (OPM, KOJUIEKLIUU
KUBOTHBIX, YYACTBYIOIIKX B PA3IMYHBIX OMOTUYECKUX B3aUMOIEHCTBUSIX.

JlabopaTtopnasi padora «BpIsiBIEHHUE TPUCTIOCOOTICHUN OpPraHU3MOB K
BIIUSIHUIO CBETAY.

JlabopaTtopnasi padora «BpIsiBICHHE TPUCTIOCOOTICHUI OpPraHU3MOB K
BIIMSHUIO TEMIIEPATYPHD».

JlaGopaTopnasi paGora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUU U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Dkoy10rusl BUAOB U MOMYJIANMNM

OKOJIOTUYECKUE  XapaKTEPUCTHKHU NOMYJIALINH. [Monmymsimusa ~ Kak
Oouonoruyeckas cucrema. Poib HEOJHOPOAHOCTU Cpelibl, GU3HUECKUX OapbepoB U
0CcOOEHHOCTE OUOJOruu BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiiuid. OCHOBHBIE TIOKa3aTEIW MOMYJISIUUA: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pDaCTHAasi M IIOJOBasl CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUA.

DkoJsioruyeckas CTpykrypa nonyiasinud. OueHKa YUCIEHHOCTU MOMYJISIIHU.
JlnHamMuKka monynsiuuyd U €€ perysuus. bUOTHUYECKUMI NOTEHUHAN IOIYJIALUH.
MopaenupoBaHue TUHAMUKH NONYJALUU. KpHuBble pocTa YUCIEHHOCTH MOMYJISLINH.
KpuBsie BbIkuBaHUS. Perynsmusi 9ucIeHHOCTH TMOMYJSIIUN: pojb (aKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUIOB (T- U
K-crparerun).

[Tonarue o0 sKoJorMYEeCKON HUIE Buaa. MectooOuTanue. MHoroMepHas
Mozenb 3Kkosiorndeckon HumM Jx.M. XartumHcoHa. Pa3mepbl 3KOIOrMYECKOU
HuM. [loTeHnmanpHas u peann3oBaHHAs HULIU.

Bun kak cucrema nomyisuuid. Apeanbl BUJIOB. Buabsl M UX KU3HEHHBIE
CTpaTeruu. JKOJIOTHYECKUE YIKBUBAJICHTHI.

3aKOHOMEpPHOCTM TOBEJEHUS W MHUrpaluid KUBOTHBIX. buosormyeckue
VHBA3UU YYKEPOJHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cxembl: «DKOJIOTMYECKUE XapAKTEPUCTUKU MOMYJISLHUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mHomyjasiuum», «Bo3pacTHble  NHpaMuAbI
nonynsiiun», «CKOPOCTh  3aceleHusi [OBEPXHOCTU 3eMJIM  Pa3IuYHbIMU
opranuzmammn», «Moaens 3kosmornueckor Humm J[x. M. Xatunaconay.

O6opynoBanue: repdapuu pacTeHU, KOJJIEKIIUU KUBOTHBIX.

JlaGopaTopnasi pabora  «IIpucnocoOneHus ceMsH  pacTeHUH K
pacCeseHUIO».

Tema 9. Jkos0orust coodmEecTB. IKOJIOTHYECKHE CHCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsizu MEXIy
OopraHu3Mamu B OMOLIEHO3E.

Okocucrema kak oTkpbiTas cuctema (A. JIx. Tencnu). DyHKIIMOHAIBbHbBIE
OJIOKM OpPraHW3MOB B DKOCHUCTEME: MPOMYIEHThI, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne menum u cetn. AOHOTHYECKUE OJIOKU
skocucteM. [1ouBbl U Wikl B 3k0ocucTemMax. KpyroBopoTt BEIECTB U MOTOK SHEPTUH
B OKOCHCTEME.

OcCHOBHBIE ~ TIOKa3aTeIM  JKOCUCTEMBI. bumomMacca u  mpoayKuws.
DKOJIOTHYECKHUE MHUPAMHUIBI YACel, OMOMAaCcChl M SHEPTHH.

HHunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykleccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX MPUYUHBL. AHTPONOIE€HHbIE BO3JCHCTBUA Ha
cykueccuu. Knumakcnoe coobiiectBo. buopasnoobpasue u noaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOITIECTB.



[TpupoaHbIe IKOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmemsvl MOpeu U
oxeanos. Ixocucmemvl MyHOp, 1€eco8, cmeneu, nyCcmoltb.

AHTpONOreHHbIE HKOCUCTEMBI. ATrposkocucTeMa. ArpoueHos. Pazmuuus
MEXIYy aHTPOIIOT€HHBIMU U MPUPOTHBIMHU 3KOCHCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTteMm. [opozackas
dnopa u ¢ayna. CuHaHTpomm3alus TOPOACKON ¢ayHbl. buonormyeckoe u
XO35IIICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJCHCTBUI OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco sgpghekma u 6u008-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOBaHuu 3Kocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH 3KOCUCTEMAMU. Y CTOMYMBOCTb OPTAHU3MOB, TOIYJSLUNA U SKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmol 8030elicmeusi  3Aa2pA3HeHUll  PA3HbIX Mmunos Ha
cyOOpeaHuIMeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIMEMHOM YPOBHSX,
OCHOBbl ~ IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B8030€UCEUAL.
MeTtomom0Trss MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX AIKOCUCTEM.

JdemoHcTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuubr u  cxembl:  «CTpykrypa  OuouneHo3a»,  «IDKocUCTeEMa

IMIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTeMa XBOMHOro jeca», «DyHKIIMOHAIbHBIC
TPYIIBI OPTaHU3MOB B JKOCHCTeME», «KpyroBopoT BemiecTB B 3IKOCHUCTEMEY,
«enu nutanus (macTOUIIHAS, JETPUTHAS)», «DKOJIOTHUECKas TUPAMUIA YUCEID,
«JKonoruyeckas nupamua OUOMacChly), «IKOJIOTHMUEcKass MUpaMuia SHEPTUNY,
«O0pazoBanue 6osiotay, «llepBuunas cykieccus», «BoccTaHOBIIeHHE Jieca MOCTe
noxkapa», «J9KOCHUCTeMa 03epay, «ArporeHos», «KpyroBopoT BemecTB M MOTOK
SHEPruH B arporeHosey, «[Ipumepsr ypboskocuctem».

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL U
3Bepeil, repdapuu KyJbTYpHBIX M JUKOPACTYIIUX PACTEHUH, aKBApUYyM KaK MOJIEIb
HKOCHCTEMBI.

IIpakTuyeckas padora «3ydenne u onrucanne ypOO3IKOCUCTEMBIY.

JlaGopaTtopnas paGora «lI3yuenue pa3zHOOOpa3usi MEJIKHX IMOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HbIX SKOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHs B TUIUYHBIN OnoreoiieHo3 (B ayOpaBy, Oepe3HsK,
SJIBHUK, HA CYXO0JIbHBIA WM TIOMMEHHBIN JIYT, 03€PO, OOJIOTO)».

IKCKYpcusi «IDKCKypCUsl B arpo’KoCHUCTeMy (Ha MOJ€ WU B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocepa — obmiemanerapHass o0ojiouka 3eMJIM, TlI€ CYILIECTBYET WIIU
CyIlleCTBOBaJIA XM3Hb. Pa3BuTHe mpeacraBieHuii o 6mocdepe B Tpynax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6mocdepe. Obmactu 6mocdepsr u eé coctas. Kupoe
BEIIECTBO OHoc(hepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CylecTBoBaHusl Ouocdeprsl. OcobenHocTn 6uochepsl Kak
ri100abHON 3K0CcUCTeMBI. J{MHamudeckoe paBHoBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOT€OXMMHUYECKUE HUKIbI (yrieposa, a3oTa). PUTMHUYHOCTD sIBIIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdeprl. I[lonsitTue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJIpa, XBOWHBIE Jieca, CMEIIaHHbIE U IIMPOKOJIUCTBEHHBIE Jieca, CTeNH, CAaBaHHBI,
MyCTBhIHU, TPOIMYECKHUE JIeCa, BBICOKOTOphs. Kimumar, pacTUTENbHbIN U 5KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u (QyHKIHS )KHUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITAA 1
ouochepHbIX QyHKIUHA.

JdeMoHcTpanuu

[Toptpetsl: B. U. Bepnanckuii, 3. 31occ.

Tabmumpr u cxemsl: «I['eocdepst 3eman», «KpyroBopor azora B mpupome»,
«KpyroBopoT yrimepoma B mpupomae», «KpyroBopoT Kuciopoga B TpUPOIESY,
«KpyroBopoT Boabl B mpupojae», «OCHOBHbIE OMOMBI cymny, «Knummatudeckue
nosica 3emnn», «TyHapay», «Talra», «Cmemanneiii gec», «ILIMpokoancTBEHHBIN
aecy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuyeckuii gec.

O6opynoBanue: repbapuu pacTeHUI pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YennoBek u okpy:xaouias cpeaa

DKOJIOTMUECKHE KPU3UChl M HMX MpUYMHbL. Bos3nelicTBue uyenoBeka Ha
ouocepy. 3arpsizHeHHe BO3AyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HeHUE
BoAHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienune mnouBbl. OxpaHa
MIOYBEHHBIX pecypcoB. MI3MeHeHune Kinmara.

AHTpPONIOreHHOE BO3JEHCTBUE HA PACTUTENBHBIN U KUBOTHBIN Mup. OxpaHa
pPACTUTENBHOTO W JKUBOTHOrO MHUpa. OCHOBHBIE NPHUHIMIBI OXPaHbl MPUPOJBI.
Kpacaesie kHuru. Oco0o oxpansembie mpupojanbie Ttepputopun (OOIIT).
Borannueckue casibl U 300J0TMYECKHE MTAPKH.

OCHOBHBIC TPHUHIIUIBI YCTOMYMBOTO PA3BUTHsI YEIOBEUECTBA U TPUPOJIBI.
PanponanpHoe  MPUPOAOMOJIB30BAHME M COXpaHEHHE  OMOJOTHYECKOIrO
pasHooOpasus 3emud. OOIIME 3aKOHOMEPHOCTU TJIOOATBHBIX HKOJOTHUUECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KpU3HCa U €T0 BEPOSATHBIE TOCIECTBU.

Pa3Butre METOMOB MOHUTOPHWHTA PpAa3BUTHSA OIMACHBIX TEXHOTEHHBIX
npoieccoB. CucmemHvle uUcCcie008anus nepexooa K pecypcocbepezaroujei u
KOHKYPEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnvle ungopmayuonnvie cucmemsol, obecneyugaroujue 00Cmyn K
uHgopmayuu no COCMOAHUIO OMOENbHbIX 6U008 u 3Kkocucmem. (OCHOBbI



sKoOpeadburumayuu IKocucmem U Ccnocob6o8 6OopvdOvLl ¢ OUONOBPENCOSHUAMU.
Pexoucmpykyus mopckux u Hazemuvix 5KoCUCmeM.

JdemoHcTpanumn

Tabmuubl  u  cxembl:  «3arps3HeHue  aTrMocdepbl»,  «3arpsa3HeHue
ruapoceps», «3arpssHeHre 1ouBb», «llapHukoBeii  AdpdekT», «Ocobdo
OXpaHseMbIe TIPUPOTHBIC TEPPUTOPHUIY, «MOJEH yIPaBIIEMOTO MUPAY.
O6opynoBanue: ¢oTorpaguu OXpaHSIEMbIX PACTCHHA W KUBOTHBIX KpacHoi
KHUTH Poccuiickon QOenepanuu, KpacHoit KHUTH pETruoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOTUHN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
o0yJarouMMucs MporpamMM CpelHero o0miero oOpa3oBaHUs: JIMYHOCTHBIE,
METaNnpeIMETHBIE U MPEIMETHBIE.

B cTpyKkType TMYHOCTHBIX PE3yJIhTATOB OCBOEHUS MPOTPAMMBI 110 OMOJIOTHUH
BBIICJICHBI CIIEAYIONINE COCTABIISIONINE: OCO3HAHUE OOYYarONIUMUCS POCCUNUCKON
rpakIaHCKOW UAECHTUYHOCTH — FTOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATEIIBHOCTH
U CaMOONpEACNICHUIO, Haluuyue momueayuu K OOydeHHUIO  OHOJIOTHH,
yeneHanpagienHoe pazeumue BHYTPEHHUX YOEXKIEHUN JHUYHOCTH HA OCHOBE
KITFOUEBBIX ITIEHHOCTEW W HMCTOPUYECKUX TPATUIIMNA Pa3BUTHS OHOJOTHYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOUTNXCA PYKOBOACTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, IPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haluuyue  NPABOCO3HAHUS  SKOJOTUYECKON
KYJbTYPBL, CHOCOOHOCMU CMABUMb LT U CTPOUTH )KM3HEHHBIE IIaHBI.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUHU C
TPAaAULMOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMUA, HICTOPUYECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, NMPUHATHIMUA B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEICHUS U CIIOCOOCTBYIOT MpoOIlecCaM CaMOIO3HAHHs, CAMOBOCHHUTAHUS W
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTU3MA U
YBaXKEHHS K 3aKOHY W IPABOIOPSAIKY, YEJTOBEKY TpyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHUsI, OCPEKHOrO OTHOIIEHUS K KYyJbTYPHOMY HAcCleIui0 Hu
TPaJULUsAM MHOTOHAMOHAIBHOTO Hapoaa Poccuiickont depepaunun, npupoae u
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS ydeOHOTrO mpeamera «buomorusy
JOJKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH 00YyYarOIIMXCsl pyKOBOJCTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlWH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPAJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOINeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U OMBITA JEATEIBHOCTH B IMPOLECCE pEAIM3allui OCHOBHBIX HAIpPaBICHUN
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCJIE B YACTH:

1)rpamaancKoOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3HUIIMH 00YYAIOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOIIECTBA;

OCO3HaHUE CBOMX KOHCTHUTYLMOHHBIX MpaB M OO0S3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKa;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIBHOCTH TPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TMO3HABATENbHBIX 3a7[ad, BHIMOJIHEHUU
OMONIOTMUECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENSITh COOCTBEHHYIO TIO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHE YYHUTHIBATh B CBOUX JEHCTBUSX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ pa3HbIMU yOEXKACHUSIMH, KyJIbTYPHBIMU LIEHHOCTSIMH U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B HIPOLIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M HUCCJIEAOBATENbCKUX 3aJa4, YBaXKHUTEJIbHOIO
OTHOLUEHUS K MHEHHIO OIIOHEHTOB INPH OOCYXIEHUU CIHOPHBIX BOIIPOCOB
OMOJIOTMYECKOTO COJEPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) IAaTPMOTHYECKOT0 BOCITUTAHUSA:

c(hOopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTHU3Ma, YBAXKEHHUS K CBOEMY HApoOJly, YyBCTBa OTBETCTBEHHOCTH INEPEN]
Ponnuou, ropmoctn 3a cBOM Kpal, CBOO PoauHy, CBOM SA3BIK M KYJBTYpY,
MPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAJIBbHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLICHHUE K MPUPOJHOMY HACIEAUIO U MaMSATHUKAM ITPUPOJIBI,
JNOCTHKEHHSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJIECHUE W
pa3BuUTHE OWOJOTMH, MOHUMAHUS 3HA4YE€HHs OHMOJOTMHM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBa;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTh 32 €ro CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAallMI0 U MPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPUHATUS LIEHHOCTEH CEMEWHOW JKU3HH B COOTBETCTBHM C
TpaguuusaMu HaponoB Poccun;

4) 3cTeTHYeCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUA;

MNOHMMAHHUE IMOIMOHAIBHOTO BO3JACHCTBUS )KMBOM IPUPOJIBI U €€ EHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSBIIATh KAYECTBA TBOPUECKOW JTUUHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHUPOBAHMUA KYJILTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronmoJIy4ns:

NOHMMAaHUE U peaju3alus 300poBOro u Oe3omacHoro oOpa3a KHU3HU
(3mo0poBOe  THUTaHHWE, COONIOJEHHME TUTHEHHUYECKUX TPaBHUJI W HOPM,
cOaMaHCUPOBAHHBIM PEXUM 3aHATUH M OTHAbIXa, peryispHas (¢u3nueckas
aKTUBHOCTb), OEpPEXKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUIEHUS K
coOCTBEHHOMY (DU3UUECKOMY U NICUXUYECKOMY 3710POBBIO;

NMOHMUMAHUE LEHHOCTH TNPaBWJl HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJICH;

OCO3HaHHE TOCIEACTBUM W HENPUATHSA BPEAHBIX MPHUBBIUEK (YIMOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYypEeHUs);

6) TPy10BOT0 BOCIIMTAHMS:

TOTOBHOCTD K TPYZY, OCO3HAaHHE [IEHHOCTH MacTepCTBa, TPYA0JII00uE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTUYECKOW M COLUAIBHON
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, TNIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATD TAKYIO JAEATEIBbHOCTD;

MHTEpEC K pa3iMuHbIM cdepam npodhecCuOHANbHOU JeATEeIbHOCTH, YMEHUE
coBepuIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U pearr30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIIAHBI;

TOTOBHOCTh M CIHOCOOHOCTH K 0Opa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
MPOTSKEHNUN BCEH KU3HMU;

7) 3K0JIOTHYECKOTr0 BOCIIUTAHMS:

HKOJIOTUYECKU II€JIeCO00Pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyIECTBOBAHMS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKOM KyJNbTYphl: MPUOOpPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX IOCIEACTBUM s
OKPYXaroLEen Cpeasl;

OCO3HaHHE TJI00ATBHOTO XapakTepa SKOJIOTMYECKHUX MpoOJeM U MyTed HX
peLIeHHUS;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU H3YyYEHUU OUOJIOTUHU
3HAHUST W YMEHUSA TMpU peuleHuH Mpo0JeM, CBA3aHHBIX C palUOHAIbHBIM
OPUPOJIOTIONB30BaHUEM  (COONIIO/IEHUE  TPaBWJ  TOBEIEHUS B  MPHUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECHS B SKOCHUCTEMAax, OXPaHY BHJIOB,
AKOCUCTEM, Orochephl);

aKTUBHOE HENPUATHE JEWCTBUM, NPUHOCAUIMX BpPEN  OKpYXKarOILIEH
IPUPOIHON cpelie, YMEHHE MPOrHO3UPOBATh HEOJIArOMpPUATHBIE SKOJOTUYECKUE
NOCJIECTBUS MPEANPUHUMAEMBIX JEHCTBUI U IPENOTBPALIATh UX;



HaJIM4Yue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBILIIIEHUS, YKOJIOTHUYECKON KYJIBTYPHI,
OIbITa NEATEIIbHOCTH DKOJIOTUYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAaKTUKE, TOTOBHOCTH K YYAaCTHIO B ITPAKTUYECKON JESITEIBHOCTH 3KOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKH M OOILECTBEHHOM MPAKTHUKU, OCHOBAHHOI'O Ha JUAJIOre
KYJIBTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KyJBTYpPbl KaK CpEACTBa
B3aMMOJICHCTBUS MEKY JIFOAbMH U MIO3HAHUS MUDA;

NOHMMaHUE creuuuKky OHONOTHMH KaK HayKH, OCO3HaHUS €€ poiu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JAAHMU LIEIOCTHOTO
IpEJCTaBICHU 00 OKPYXAIOUIEM MHUPE KaK O €IMHCTBE MPHUPOABI, YEJIOBEKa U
oOmiecTBa, B MO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEW M pELICHHH MpodsieM
COXpPaHEHUS IIPUPOJTHOIO PABHOBECHS,;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMM JAJIi COBPEMEHHOW IMBHIIM3AIINH:
o0Oecrie4eHNss HOBOTO YPOBHS Pa3BUTHSL MEAMIMHBI, CO3JAHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PECypCHble  IPOOJIEMBbl  pa3BUTHUSA
YeJI0BEYECTBA, MOUCKA MyTeH BBIXOJA U3 III00ANBHBIX HKOJIOTHYECKUX MPOOIeM U
ofOecrieueHHuss  mepexoia K  yCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAaHUIO MPHUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B IIOJYYEHUU OMOJIOIMYECKMX 3HAaHUH B LEIAX
NOBBIIICHUST OOHIEl KyJbTYphbl, €CTECTBEHHO-HAy4HOW TIPaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUIMOHAJIBHON I'PaMOTHOCTH OOydYarommxcs, GopMupyemoi
U U3Y4EHUH OUOJIOTUY;

IIOHMMaHUE CYIIHOCTH METOJOB MO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4yaemble 3HAHHUS M1 aHalu3a Hu
OOBSICHEHUS ABJICHUN OKPYXKAIOLIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKJIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OHMOJIOTMUYECKUE 3HAHUS Ui
peleHust npo6sieM B peabHbIX KU3HEHHBIX CUTYalUAX;

OCO3HAaHME ILIEHHOCTHM HAyYHOU JEATEIbHOCTH, TOTOBHOCTb OCYLIECTBIATH
IIPOEKTHYIO U MCCIIE0BATENBCKYIO JEATEIBHOCTh HHINBUYAIbHO U B IPYIIIIE;

FOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUI 1O OMOJOIMH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3ybTaThl OCBOCHMS y4eOHOTo mpeamera «buosorusy»
BKJIIOYAIOT: 3HAYUMbIe JUIsI (OPMHUPOBAHHS MHUPOBO33PECHHUS OOyHaIOIIUXCS
MEXIMCIHUIUTMHAPHBIE (MEXMPEIMETHBIC) OOIEHAyYHbIC MOHATHS, OTpaKarolre
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHENUPUKY METOIOB TO3HAHUA,
UCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpPOliecc,
cUcTeMa, Hay4yHbIM (paKT, TMPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
ucclieJoOBaHUE,  HAOJIOJICHUE,  WM3MEpPEHHME, JOKCIEPUMEHT W  JApYrue);
YHUBEpCAIbHBIC Yy4eOHBbIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHEIC,

PETYJISTUBHBIE), o0ecrneunBaroIIne dbopmupoBanue GYHKIIMOHATBHOM
TPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMM OOYyYaloUIuXcs; CIOCOOHOCTD
o0yyaromumxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIIIIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMSI W  YHUBEpPCAJIbHblE ydeOHbIE JACHCTBHUS B
II03HABATEIIbHON U COLMAIIBHOW MTPAKTHUKE.

B pesynpraTe wu3ydeHuss OHMOJOTMM Ha YpPOBHE CpeIHEro OOIIero
oOpazoBaHust y oOyuaromerocss OyAayT cQOpPMUPOBAaHbl IO3HABATEJbHBIC
YHHUBEpCaJbHbIEC yueOHbIE AEMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE yUeOHBIE
NEHCTBUS, pPEryJISTUBHBIE YHHUBEpPCAIbHbIE YYEOHbIE JE€HCTBUS, COBMECTHAs
NEATEIIBHOCTb.

MertanpenmeTHble pe3yibTaThl OCBOEHHUS MPOTPaMMbl CPEIHEro OOIIero
o0pa30BaHUsl TOJKHBI OTPaXkKaTh:

OBananenue YHHMBEpPCAJIbHBIMH y4eOHBIMU MO3HABATEIbLHBIMHU
ACHCTBUAMM:

1)0a30Bble JJOruYecKue AeHCcTBHUA:

CaMOCTOSITENIbHO  (OpMyNIHpOBaTH U aKTyaJU3UpOBaTh  MpodIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHMM 3HAHMU IPUEMBI JIOTUYECKOTIO MBIIIJICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, KiIaccuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMONIOTHYECKUX MOHATHH (BBIIEIATh WX XapaKTepHbIE MPU3HAKH, YCTaHABIUBATH
CBSI3U C JPYTUMHU MOHITHUIMM);

ONpENENATh LENN JEATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACSATEIBHOCTH C IOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTHUYECKHUE MOHITUS ISl 0ObSICHEHUS (DAaKTOB U SIBJICHHIA
YKUBOW NPUPOJIBI;

CTPOUTh JIOTMUECKHE paACCYX ACHUsS (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTHN), BBIABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYMSI B paccMaTpUBAaEMBbIX
ABIICHUAX, POPMYIHPOBATH BHIBOJBI U 3aKIIOUCHUS;

IIPUMEHSTh CXEMHO-MO/ICJIbHBIE CpencTBa TUISL IIPEACTABIICHUS
CYLIECTBEHHBIX CBSA3€H M OTHOUICHHH B M3y4aeMbIX OMOJOTHYECKHX OOBEKTax, a



TakK€  TMPOTUBOPEUMU  PA3HOTO  pOAQ,  BBISIBJICHHBIX B Pa3IMYHBIX
UH(OPMAITMOHHBIX ICTOYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbl ¢ YUETOM aHaIn3a HMMEIOIIUXCS
MaTepHalbHBIX U HEMAaTepUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU TIOCTEACTBUN A TENbHOCTH;

KOOPAMHUPOBaTh M  BBIMOJMHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PEHICHUHN KU3HEHHBIX MPOOJIEM.

2)0a30Bble HCCJIEI0BaTEIbCKHE NeiCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOUCKY METOJIOB PEILICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METO/I0B IMO3HAHMUS;

WCIIOJIB30BATh PA3IMYHBIE BHUJBI JACATEIBPHOCTA TO TIOJYYCHHUIO HOBOTO
3HaHUS, €ro HWHTEpPIpeTalnH, MPeoOPa3OBaHUI0 M TPUMEHEHHUI0 B Y4eOHBIX
CUTYaIMsIX, B TOM YHCJIC TIPU CO3TaHUH YICOHBIX M COIUATBHBIX TPOCKTOB,;

(dbopMHpOBaTh HAYYHBIA TUI MBIILIEHUS, BIAJAETh HAYYHON TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSMU U METOJAAMM;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 00pa30BATEIHHOMN
NEATETLHOCTH U KU3HCHHBIX CUTYaIHSX;

BBISIBJISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajauy,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HAaXOIUTh apryMEeHThl AJisi JO0Ka3aTeabCTBa
CBOMX YTBEPXKIACHUI, 3a1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh MOJYYCHHbIE B XOJE pEUICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsSIM, OLIEHUBATH NMPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh LIEJCHANPABICHHBI MOMCK IEpEeHOca CPEACTB M CIOCOOOB
JENUCTBUS B MPOGECCHOHATBHYIO CPELy;

yYMEThb TMEPEHOCUTh 3HAHHSA B IO3HABATEIbHYIO U MPAKTHYECKYIO 00JacCTH
KU3ZHEIEATEIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUSI U3 PA3HBIX MIPEJAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJEH, TPEJIaratb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nundopmanueii:

OPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHUKAX MH(OpMaAIUU (TEKCTe yueOHOTO
nocoOusi, HAY4YHO-TIOMYJISIPHOM JIUTEparype, OHOJIOTMUECKUX CJIOBApAX U
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax JaHHbIX, B HTepHeTe), aHaIM3upoOBaTh



uH(OPMAITUIO PA3TUYHBIX BUIOB B (HOPM MIPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(dbopMyIHpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TOUCKE U
oTOope Omosiorndeckor MHpopMaru, HeOOXOAUMOMN JJIsI BBIMOJHEHUS YUEOHBIX
3ajay;

npuOOpeTaTh OMBIT KCHOJIB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO HCIIOIB30BAHUS PA3TMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMalbHYI0  GOpMy  MpeACTaBICHUS
ouosiorndeckor uHpopmaIuu (CxeMbl, TpauKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
H Ipyroe);

UCIIONb30BaTh HAy4YHBIM S3BIK B KayecTBe CpeAcTBa Mmpu paboTe ¢
OWoJornyeckon HHPOpMalME: MNPUMEHATh XUMHUYECKue, (Qu3nyeckue u
MaTE€MaTUYECKUE 3HaKW W CUMBOJBI, (HOpMYyJbl, aOOpeBUaTypy, HOMEHKIATYpY,
UCIIONBb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBa
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAaClO3HABaHWSA W 3amUTHl  WH)OpMmaIuwy,
uH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

Ogy1aieHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1)o6menue:

OCYIIECTBIISITh KOMMYHHUKAITMHU BO BCeX c(hepax KM3HU, aKTUBHO YIaCTBOBATh
B JIMAJIOT€ WJIM JIUCKYCCHUM MO CYHIECTBY OOCYX IaeMoil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIIbHO BBITIOJIHEHUS MpeiaraeMoun
3a/1a4d, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH MO3UIMN JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCHH);

pacro3HaBaTh HeBepOaJbHbIE CpEACTBAa OOLICHHS, MOHUMATh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYalIUM,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH MEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJICUCTBHS, MTOHUMATh
HaAMEPEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOppPEeKTHOU popme popMyarpoBaTh CBOM BO3PAKECHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2)coBMeCTHaA IeSITeILHOCTD:

MOHMMATh M HCIOJIH30BAaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYAJTbHON
paboThI MPH PEIICHUU OHUOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIIOBBIX (POPM B3aMMOJECHCTBUS NPU PElIeHUH Y4eOHOM 3a/1au;

BBIOMpPATh TEMAaTHUKy U METOJbl COBMECTHBIX JACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)/JI0T0 WieHa KOJIJICKTHBA;



IPUHAMATh LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOpPJAWHUPOBATh AEHUCTBUA NO €€ NOCTHXKEHHIO: COCTAaBIISITh IUIAH JEWCTBHM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOH paboThI;

OLICHMBATb KAadeCTBO CBOEr0 BKJIAJa M KaXJOro0 YYaCTHUMKA KOMAaHJIbI B
o011 pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

pe/iaratb HOBBIE IIPOEKTHI, OLEHMBATH HJEH C TO3MLHUHA HOBH3HBI,
OPUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIATh IO3UTUBHOE CTPATETHYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSIBJIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh NHULIUATUBHBIM.

OBjaeHne YHUBEPCANbHBIMH PEeryJATHBHBIMU AeHCTBUSAMM:

1)camoopranusanus:

UCIOJIb30BaTh OHOJIOTMYECKUE 3HAHUS JUIsl BBISIBICHUA MpoOJIEM U UX
pEILIEHUS B AKU3HEHHBIX U YU€OHBIX CUTYalUsX;

BbIOMpaTh HAa OCHOBE OHOJOTMYECKUX 3HAHUI IEJNEeBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIIKax IO OTHOLICHWIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JNESITEIBHOCTD, BBISBIIAThH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATh COOCTBEHHBIE 3a7jaul B 00pa30BaTEIbHON
NEATEIBHOCTH U JKM3HEHHBIX CUTYaLNsIX;

CaMOCTOSITENIbHO  COCTaBJATh IUIAH pEIIeHHs MpoOJeMbl ¢  y4€ToM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEAIIOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsATh paMKH y4eOHOTro MpeAMETa Ha OCHOBE JINYHBIX NMPEANOYTEHUN;

JieJ1aTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

CHOoCcOOCTBOBATh (POPMUPOBAHUIO M MPOSBICHUIO IIHPOKOW 3SPYIULUMU B
pa3HBIX O0JIACTAX 3HAHMM, TOCTOSHHO TOBBIIMIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBIM YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCHUTb KOPPEKTHBBI B JCSATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEIIM;

BJa/JeTh  HaBBIKAMU  [O3HABATEIbHOM  peduieKcuM  Kak  OCO3HAHMS
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX INIPOLIECCOB, HUX PE3YNbTATOB U
OCHOBaHUM, UCIOJB30BaTh NMPUEMBI pe(IeKCUU U1 OLEHKHU CHUTyalluH, BblIOOpa
BEPHOT'O PEILLECHUS;

YMETh OLEHUBATh PUCKH W CBOECBPEMEHHO IIPUHMMATh PELIECHUA IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHaIU3€ pe3yJbTaTOB
NEeATEIbHOCTH;

3)npunsitue cedsl U APYrux:

IPUHUMATh ce0sl, TOHUMAsi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

OPUHUMATh MOTUBBI M apryMEHTbl JPYIMX IpU aHaIU3€ pPe3yJbTaTOB
NEeATEIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO IPYIUX HA OIIMOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INNPEJIMETHBIE PE3YJIBTATHI

[IpenmeTHBIE pPE3yNBTaTBl OCBOCHHS COJEPKAHHS Y4eOHOro mpeaMmeTa
«buonorus» ©Ha yrayOn€HHOM ypOBHE OpPHUEHTHUPOBAHBI Ha oOOecredeHne
npopuapHOro  o0yueHuss  oOydaronuxcss — Owosoru. OHHM  BKJIIOYAIOT:
cnenuduueckue ajig OMOJIOTUU HayYHbIE 3HAHMS, YMEHUS U CLIOCOOBI IEUCTBUI O
OCBOCHHIO, HHTEPIIPETAIIMU U MPEoOpPa30BaHUIO 3HAHUHN, BUABI JCSITEIBHOCTH TI0
MOJIYYCHHUIO HOBBIX 3HAHUW W MX MPUMEHEHHUIO B PA3IUYHBIX YUCOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyauusx. lIpeameTHbie pe3ynapTaTbl MPEICTABIEHBI IO
roJiaM U3y4eHusl.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10
KJaacce TOIKHBI OTPaXaTh:

c(hOPMUPOBAHHOCTh 3HAHMA O MECT€ U POJU OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAY4YHOW KapTUHBI MHUpa, B
NMO3HAHUM  3aKOHOB  MPUPOJBI M  pEIIEHWH MpoOJeM  palMOHAIBHOIO
IPUPOIOTIOIH30BAHUS, O BKJIQJIE POCCUHCKUX W 3apYyOCKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKIIOYACT:
OCHOBOIIOJIAralye OUOJOTMYECKUEe TEPMUHBI M TOHSTHUS (PKU3HB, KIIETKA,
OpraHusM, MeTaboJu3M, TOMEOCTa3, CaMOpPEryJslusi, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHE TEOPUU
(knerounas teopus T. llIBanna, M. Ineiinena, P. BupxoBa, XxpomocoMHasi TeOpust
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBwioBa — o 1meHTpax
MHOTO00pa3usi U  NPOUCXOXKIEHUS  KYJIbTYPHBIX  pAacTE€HUM),  3aKOHbI
(enrHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHHUS, PACILEIJIEHUS, YUCTOThI TaMeT,
HE3aBUCUMOTO HacienoBanuss [. Mengenss, TOMOJIOTUYECKUX PSAIOB B
HAaCJIEICTBEHHOU U3MEHUYMBOCTHU H. H. Basuiona), MIPUHLMIIBI
(KOMILJIEMEHTapHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAaMH HAyYHOTO IO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HWCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, W3MEpPEHUE,
HaOJIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIIETOK MPOKAPHOT U
JYKApUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHUCIE
OakTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKa, CTPOCHHUSI OPTraHOB M CUCTEM
OpPraHOB pacTEHUil, >KUBOTHBIX, YEJIOBEKa, IPOLIECCOB KU3HEAEATECIbHOCTH,
IPOTEKAIOIIMX B OPraHM3Max PAaCTEHHI, KUBOTHBIX U YeJOBEKa, OMOJIOTHYECKUX
IPOIIECCOB: OOMEHA BEUIECTB (METa0OIU3M), MPEBPAILCHUSI YHEPTHH, OPOKEHHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MHTO3a, Mei03a, TaMeToreHes3a, YMOpHOreHes3a, MoCTAIMOPHOHAIBHOTO Pa3BUTHS,
pa3sMHOXEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHS ~ oOpraHuzmMa  (OHTOTeHEe3a),
B3aMMOJICHCTBHSI T€HOB, F€TepO3KCa, HICKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIHIMH, MEXIY
OpraHamMM M CHCTEMaMH OpPraHOB Yy pAacCTeHHi, >KMBOTHBIX M 4YEJIOBEKa M UX
(GYHKIMAMH, MEXIy CHCTEMaMH OpPraHOB M UX (YHKIHMSIMH, MEXAY >STarnaMu
oOMeHa BEIIECTB, 3TallaMU KJIIETOUHOTO IIUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
3TanaMu >MOPUOHATBLHOTO PA3BUTHSA, TEHOTHIIOM M (DEHOTHNOM, (EHOTUIIOM U
dakTopamu Cpesibl OOUTaHUS;

yMEHUE BBISBJIATH OTIMYUTEIbHBIC MPU3HAKH KHUBBIX CHCTEM, B TOM YHUCIIE
pacTeHuil, ’)KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEMAaTHYECKUX TPYIIIL;

yMeHHUe peuiatb OMOJOTHYECKUE 331a4YH, BBISBISATH IPUUNHHO-CIIEACTBEHHBIE
CBSI3U MEXY UCCIIEAYEMBIMU OMOJIOTHYECKUMU NPOIIECCAMU U SBICHUSIMHU, J€TIaTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHMH IOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOIHATH J1A0OpAaTOpHBIE M MpaKTHYECKHe pPadOThI, COOII0AThH
npaBuiia NMpy padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE BBIIBUTATh THIOTE3bl, NPOBEPATH UX OSKCIEPUMEHTAILHBIMU
cpenctBamu, (GOpMyNIHpys Ielb HCCIENOBaHUS, aHAIW3HPOBATh IOJyYEHHBIC
pe3yJbTaThl U 1€NaTh BHIBOJIBL;

YMEHUE Y4acTBOBAaTh B Yy4€OHO-MCCIIEOBATEILCKONW PabOTe MO OMOJIOTHH,
SKOJIOTUM M MEIHIIMHE, MPOBOJMMON Ha 0a3e IMIKOJbHBIX HAay4YHBIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATh  IOJyYEHHBbIE  pe3yjibTaThl Ha  yYCHHUUYECKUX

KOH(EPEeHIINSAX;
YMEHHE OIICHUBATh AITHUYECKHE AacCMEeKThl COBPEMEHHBIX HCCJIEIOBAaHUN B
obOmactu  Ouonoruu W MEAMUMHBI  (KJIOHUPOBaHME,  HCKYCCTBEHHOE

OIUTIOIOTBOPEHHUE, HAIPABJICHHOE HM3MEHEHHE T'€HOMa M CO3JIaHUE TPAHCTEHHBIX
OpTraHu3MOB);



YMEHHE OCYIIECTBISTh OCO3HAHHBIM BbhIOOp Oynymied mpodeccrnoHanbHOM
NEATETLHOCTH B 00JaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTHUH, BETEPUHAPHH,
CETBCKOTO XO3SIMCTBA, MUINEBONW MPOMBIIIUICHHOCTH, YIUIYOJISITh IMO3HABATEIHHBIN
MHTEpEC, HAIPaBJIECHHBIM Ha OCO3HAHHBINM BHIOOP COOTBETCTBYIOIIEH Ipodeccuu u
IPOJOJDKEHHE OMOJIOTHUYECKOro 00pa3oBaHUs B OpPraHM3alUsAX CPEIHEro
po(heCCHOHATEHOTO U BHICIIETO 00Opa30BaHMUS.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4ueOHOTO mpeamera «buomorus» B 11
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCTe€ U POJU OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYy4YHOH
KapTUHBI MHpA, B IO3HAHWHM 3aKOHOB MPHUPOJLI U PEHICHUU SKOJOTHYECKHUX
npobsieM 4YelnoBEeYeCTBa, a TaKkKe B PEIICHHH BOIMPOCOB PAMOHAIBHOTO
IPUPOIOTIOIb30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOIO OTHOIICHUS K MPUPOJIE,
0011IeCTBY, YEJIOBEKY, O BKJIaJle POCCUUCKUX M 3apyOEKHBIX YyUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTHHY;

YMEHUE BIIAJIETh CUCTEMOW OMOJOTMYECKMX 3HAHWUW, KOTOpas BKIIOYAET
ompezieNieHusT W TMOHMUMAaHHE CYIIHOCTH OCHOBOIMOJAralmomux OHOJOTHYECKIX
TEPMUHOB M TOHATUN (B, 3KOocHCTeMa, Ouocdepa), OHOIOTHYECKHE TEOPHUH
(aBomronionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPUS IBOJIIOIUH), YUCHUS
(A. H. CeepuoBa — 0 nyTsx W HanpasieHUsX 3Boitounu, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHeTHUecKoro paBHOBecws Jx. Xapmu m B. BaiinOepra,
3apozsimeBoro cxoiactsa K. M. bopa), npaBuna (mMunumyma HO. JluOuxa,
HKOJIOTMYECKON THpaMUbl JHEPTruM), rumnore3bl (rumoreza «vupa PHK» V.
['unbepra);

yMEHUE  BJQJ€Th  OCHOBHBIMH  METOJaMH  HAyYHOTO  TO3HAHUA,
WCITIOJIb3yEMBIMH B OMOJIOTUYECKUX UCCIICIOBAHUSX KUBBIX O0BEKTOB U SKOCUCTEM
(onucaHue, U3MepeHue, HaONIOJACHHUE, PKCIEPUMEHT), CocO0aMU BBISBICHUS U
OIICHKU aHTPOIOT€HHBIX U3MEHEHHUU B MPUPOJIE;

YMEHUE BBIJICIATh CYIIECTBEHHBIC MPU3HAKU: BHJOB, OHWOTCOIIEHO30B,
IKOCUCTEM H Oumocdepbl, CTaOMIM3UPYIONMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIJIOTIaTPHUUECKOTO u CUMIIATPUIECKOTO
BUJI000pa30BaHuUs, BIAUSHUS ABMKYIIUX CUJI SBOJIOLUU HA TeHOMOH/ MOMYJISIUH,
PUCTIOCOOJICHHOCTH OPraHU3MOB K Cpejlie OOMTaHUs, Yepel0OBaHUs HapaBlICHUN
3BOJIIOLIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTAaHABJIMBATH B3aUMOCBSI3M MEXKAY MPOLECCAMH 3BOJIOIUH,
JBIDKYIIMMH CHJIaMU aHTPOIIOT€He3a, KOMIIOHEHTAMHU PAa3JIMYHbIX KOCUCTEM U
PUCTIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBISIBJISATH  OTJIMUUTEIbHbIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelie oOWTaHws, aOMOTUYECKUX U OMOTHYECKHX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aMMOCBSI3€  OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE AaPTYMEHTHI, OWOJIOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIhCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEeMAaTHUYECKUX TPYIII, B3aHMOCBSI3H OPTaHU3MOB M CPEJIbl OOUTaHMsI, €IMHCTBA
YEJIOBEUECKNX pac, HEOOXOMWMOCTH COXPAHEHUS MHOT0o00pasus BUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MIPUPOJIBI M UETIOBEYECTRA,;

YMEHHE peniaTh OMOJIOTHYECKUE 3a/1a49H, BBISABISATH IPUYUHHO-CIIEICTBCHHBIC
CBSI3M MEXKIy MCCIIETyeMbIMU OMOJIOTUYECKIMH MPOIIECCAMU U SIBJICHUSIMHU, JIEIaTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH ITOJIYYCHHBIX PE3yJbTaTOB;

YMEHUE BBIMOJHATh JIA0OpAaTOpHBIC W TMpaKTUYeCKhe paboThl, cOOII0IATh
npaBuiia pu padoTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIIBUTATh THIIOTE3bI, TPOBEPSITh MX OSKCIEPUMEHTATBHBIMU
cpenctBaMu, (GOPMYNIHPYS Ielb HWCCICNOBaHUS, aHAIM3HPOBATh TOJTyYEHHBIC
pE3yNBTATHI U JICNIaTh BHIBOBI;

yMEHUE Y4acTBOBAaTh B Yy4€OHO-HCCIIEOBATEILCKONW pPabOTe Mo OMOJIOTHH,
DKOJIOTUU W MEIUIIMHE, MPOBOJANMON Ha 0a3e IIKOIBHBIX HAYYHBIX OOIECTB, U
nyOIMYHO  TPEJACTABIATH  TOJYYEHHBIC  PE3yNbTaThl HA  YYCHUYECKHX
KOH(EPEHITUSAX;

yYMEHUE OIEHWBATh TUMOTE3bI M TEOPHH O MIPOUCXOXKICHUH KU3HU, YEJIOBEKa
¥ YEIIOBEYECKUX pac, O MPUUYMHAX, MOCICACTBUSIX W CHOCO0aX MPEeAoTBpaIICHUS
rJ100aJbHbIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oymymied mpodeccrnoHaNIbHOM
JESITEIIbHOCTH B 00J7aCTH OMOJIOTHH, DKOJIOTUHU, TPUPOIOTIONH30BAHUS, MEUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUM, BETEPUHAPHH, CEIHCKOTO XO35AWCTBA, MHUIIEBON
IPOMBITIUICHHOCTH, YTIyOJIATh TO3HABATEIbHBI WHTEPEC, HAMpaBICHHBIN Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  TpodeccCMd W TPOAODKCHHE
OMOIOTHYECKOTO 00pa30BaHUs B OpraHHU3AIUSAX CPEIHET0o Mpo(hecCHOHATBHOTO U
BBICIIIETO oOpa3oBaHHUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
KoJsun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Kontpoabnbie | Ipakruueckue
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchbl
Bbu6nunoreka [IOK
1 buosnorus kak Hayka 1 https://m.edsoo.ru/7f4148d
0
Bbu6nmuoreka [IOK
2 JKuBble CUCTEMBI 1 X U3Y4YEHUE 2 https://m.edsoo.ru/7f4148d
0
bu6mmoreka [IOK
3 buonorus kneTku 2 0.5 https://m.edsoo.ru/7f4148d
0
bu6mmoreka [IOK
4 XyMHYecKasi OpraHu3anust KIeTKH 10 1 https://m.edsoo.ru/7f4148d
0
bu6mmoreka [IOK
5 Crpoenue u GyHKINHU KIETKU 8 2 https://m.edsoo.ru/7f4148d
0
OOMeH BelecTB U MpeBpalleHue YHEPTHH B bubmorexa LOK
6 PeBp P 9 1 https://m.edsoo.ru/7f4148d
KIIETKE
0
Hacnencreennas uadopmarus u buGmorexa [IOK
7 ! P 9 0.5 https://m.edsoo.ru/7f4148d
peanuzarus e€ B KJIETKe 0
8 JKu3HeHHBIN IHUKIT KISTKU 6 1 Bbu6nmuoreka [IOK
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https://m.edsoo.ru/7f4148d
0

Ctpoenue u GyHKIIMH OPraHU3MOB

36

1.5

Bbu6nmuoreka [IOK
https://m.edsoo.ru/7f4148d
0

10

Pa3mHOXeHMe U pa3BUTHE OPTaHHU3MOB

11

1.5

Bbu6nmuoreka [IOK
https://m.edsoo.ru/7f4148d
0

11

I'enernka — HayKa O HaCJICACTBCHHOCTHU U
HN3MCHYUBOCTH OPTraHU3MOB

0.5

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f4148d
0

12

3aKOHOMCpHOCTI/I HaCJICACTBEHHOCTH

12

bu6mmoreka [IOK
https://m.edsoo.ru/7f4148d
0

13

3aKOHOMEPHOCTU U3MEHUYUBOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7f4148d
0

14

I'eHeTHKa yenoBeka

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f4148d
0

15

Cenexuust opraHu3MoB

bu6mmoreka [IOK
https://m.edsoo.ru/7f4148d
0

16

Buorexnonorus 1 cHHTETHYECKas OMOJIOTHS

Bbu6nmuoreka [IOK
https://m.edsoo.ru/7f4148d
0

17

Pe3epBHOE Bpemst

Bbu6nmuoreka [IOK
https://m.edsoo.ru/7f4148d
0
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

13




11 KJIACC

KoJsun4yecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabnbie | Ipakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Bbu6nmuoreka [IOK
3apokJeHe U pa3BUTHE SBOJIIOLNOHHBIX
1 . 4 https://m.edsoo.ru/7f4148d
Ipe/ICTaBICHUN B OMOJIOTUI 0
bu6mmoreka [IOK
2 MuUKpo3BOTIOLHS U €€ PE3YIbTAThI 14 2 https://m.edsoo.ru/7f4148d
0
bu6mmoreka [IOK
3 MakposBomtonust U €€ pe3yJbTaThl 6 https://m.edsoo.ru/7f4148d
0
[IpoucxoxaeHre U pa3BUTUE KU3HH Ha bubmorexa [TOK
4 P P 15 1.5 https://m.edsoo.ru/7f4148d
3emuiie
0
bu6mmoreka [IOK
5 [IpoucxoxxaeHue yenoBeKka — aHTPOIIOT€HES 10 1 https://m.edsoo.ru/7f4148d
0
DKOJIOTUSl — HayKa O B3aUMOOTHOIIIEHUSIX bubnnorexka HOK
6 OpPTraHWU3MOB M HAJIOPTAaHU3MEHHBIX CHCTEM 3 0.5 https://m.edsoo.ru/7f4148d
C OKpY Karollei cpenoi 0
Bbu6nmuoreka [IOK
7 Opraau3Mel U cpesia OOUTaHUS 9 1.5 https://m.edsoo.ru/7f4148d
0
bu6 OK
8 DKOJIOTHS BUJIOB U MOIYJISLINI 9 0.5 ubsmorexa I

https://m.edsoo.ru/7f4148d
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0

DKOJIOTUS COOOIIECTB. DKOJIOTHUECKUE

bu6mmoreka [IOK

9 12 0.5 https://m.edsoo.ru/7f4148d
CHUCTEMBI 0
bu6mmoreka [IOK
10 Buocdepa — rimobanbHast skocucTemMa 6 https://m.edsoo.ru/7f4148d
0
Bbu6nmuoreka [IOK
11 UenoBek 1 OKpyxarolas cpeia 6 https://m.edsoo.ru/7f4148d
0
Bbu6nmuoreka [IOK
12 Pe3epBHOE Bpemst 8 https://m.edsoo.ru/7f4148d
0
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7.5




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus, 10 knacce/ [Taceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u npyrue; noxa penakiueit [Taceunnka B.B.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienue»
* buonorwus, 11 knacc/ Ilaceunnk B.B., Kamenckwnit A.A., PyonioB A.M. u apyrue; non penakiueii [laceunnka B.B.,

Axunonepnoe ob6mectBo «M3narensctBo «IIpocBemenne

METOJNYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Metoaudeckoe nocooue B yueoHukam Ilaceunuka B. B.

HUDPPOBBIE OGPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.ru/collection

http://college.ru/biology

http://fns.nspu.ru/resurs/nat

http://www.sbio.info
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