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MOSCHUTEJBbHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamery "buomnorus" (mamee - Owomnorus) Ha
YpOBHE cpemHero obmero obpazoBaHus pa3zpaboraHa Ha ocHOBe DenepasbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obpaszoBanuu B Poccuiickoit deneparumny,
dI'OC COO, Konnenuuu mnpenojaBaHusi ydeOHoro mnpeamera «buomnorus» u
OCHOBHBIX NOJIOKEHUH (eaepanbHON paboueit mporpaMMbl BOCITUTAHMS.

VYueOubiii npeamer «buonorus» yriyonéaHoro ypoBHs uzyuenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMEeTHOW obiactu «EcTecTBeHHO-
HayyHele TipeameTh». CornacHo mnonoxeHusm DOIOC COO npodunbHbIC
y4yeOHbIE NPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBJISIOTCS CIIOCOOOM
muddepennmanmu  00y4deHUsT HA YPOBHE cpeaHero ooOmero oOpa3oBaHHs W
MPU3BaHBl OOECNIEYNTh MPEEMCTBEHHOCTh MEXIy OCHOBHBIM OOINMM, CPEIHUM
o01IMM, cpeHUM Tpo(decCHOHaTBHBIM U BBICIIMM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4YeOHBIX MPEAMETOB [JIOJDKEH OBbITh OpPHEHTHPOBAH Ha
MPUOPUTETHOE pelieHue 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/ay, CBS3aHHBIX C TpodopueHTanuelnr 00y4arouuxcs W CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOM O0JacCTW HAy4YHOTO 3HAHMWS, CBSI3AHHOTO C OWUOJIOTHEH,
MEJUIMHOM, 9KOJIOTUEH, ICUXO0JIOTUEH, CIIOPTOM MJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOHOMy mnpenmety "buonorua" maér mpeacTaBieHHE O
eI W 3amadax u3ydeHuss ydeOHoro mpenmera «buonmorus» Ha yriyOnéHHOM
YpOBHE, OIpenenseT 00s3aTeabHoe (MHBapUAHTHOE) MIPEAMETHOE COAEepKAHHUE, €TO
CTPYKTYpUpOBaHME IO pa3fenaM U TeMmaMm, pachlpelereHre Mo Kiaccam,
PEKOMEHJIyET TOCIIEOBATEIbHOCTh HM3YyUYECHHs] y4eOHOTO Marepuana Cc Y4ETOM
MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKM Y4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEH oOyvaromuxcsi. B mporpamve mno Ouonoruu
peanu3oBaH TPUHINAN TMPEEMCTBEHHOCTH C HW3y4YeHHEM OWOJOTMU Ha YypOBHE
OCHOBHOro  oOmmiero oOpa3oBaHus, Ojarojapss d4eMmMy MOpOCMaTpuBaercs
HAIMpaBJICHHOCTh HA  MOCIEAYIOIIee pa3BUTHE  OMOJOTMYECKHX  3HAHUH,
OPUCHTUPOBAHHBIX HAa (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJICTABICHUN O 370pOBOM 00pa3e KU3HU, Ha
BOCIIUTAHHWE OEpEeHOTO OTHOIICHHWS K OKPYKAIIIeH NpUpOAHON cpeme. B
nporpaMme Mo OMOJOTMM TakXKe MOKa3aHbl BO3MOXHOCTH Y4Y€OHOrO MpeaMeTra
«buonoruss» B peamuzaruu  TpeboBaHuit DPI'OC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpEeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOydYeHUS U B
GbopMHpPOBaHUHM OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATEIHHOW  JIESTEIHHOCTH
oOyyJaroumxcsi Mo OCBOEHHUIO COJEp>KaHus OHOJIOrMYeckoro oOpa3oBaHUsA Ha
YPOBHE CpPEeAHEro 00IIero 00pa3oBaHMUs.

VYuebnslii npenmer «buosorus» Ha ypoBHE cpeqHEro oOuero oopa3zoBaHus
3aBepuiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacimimpeHre U yriayOsieHue 3HaHWM OOydYaroIMXcCsi O >KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIOTUA U OUOJIOTMM Pa3BUTHS,
TeHETHUKH, CEJICKIIUN, OMOTEXHOJIOTHH, 3BOJTIOIMOHHOTO YUYEHHS U SKOJOTUH.

N3yuyenne yueOHOoro mnpeamera «buonorus» Ha yriyOJIEHHOM YpOBHE
OpUEHTHUPOBAHO Ha IOJATOTOBKY OOYyYarOIIMXCS K IMOCJIEAYIOIIEMY MOJYyYEHUIO
OWoNoTHYecKoro  0o0pa3oBaHWS B By3aX W OpPraHU3ANMSIX  CPETHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro CoAepaHHsl COCTABIAET CUCTEMA
OMOJIOTMYECKUX  3HAHMW, TMONYYEHHbIX IMpPU M3YyYEHUM OOy4YarolUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3/ejoB OMOJIOIMHM HAa YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kmaccax »TH 3HaHMS MOJy4YarOT pa3BuTHe. Tak,
pacimpeHbl U yriyOjneHbl OWOJIOTUYECKHME 3HAHHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusAx, OpraHu3Me 4eloBeKa, OOMIMX 3aKOHOMEPHOCTSX KHU3HH,
JIOTIOJIHUTEIBHO BKJIFOUEHBI OMOJIOTMYECKUE CBEICHUS TPUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJIb30BaTh KaK OPUEHTUPBI VIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Taxke HMHTErpanus OWOJIOTMYECKHUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, MOTYYECHHBIMU OOYYAIOIIMMHUCA TMPH U3YYECHUU
bu3MKH, XUMHUH, Teorpauu 1 MaTeMaTUKH.

Crpyktypa mporpamMmbl 1o ydeOHoMy mpeamery "buonorusa" otpaxkaet
CUCTEMHO-YPOBHEBBIH W JBOJIIOLMOHHBIM NOAXOAbl K H3YYEHHIO OHOJIOTHH.
CornacHO MM, U3y4YalOTCsl CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIS1 AKUBBIX
CHUCTEM Pa3HOTr0 YPOBHS OpTraHU3alliU, SBOJIIOIIMHA OPTaHUYECKOro MUpa Ha 3emiie,
COXpaHEHHs OuoJoruyeckoro pasHooOpasus 1uiaHetsl. Tak, B 10 knacce
U3yYalOTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOrMM, SMOPHUOJNIOTMHM U
OMOJIOTMM Pa3BUTHUS, TEHETUKU M CEJEKLUUHU, OMOTEXHOJOTMU U CUHTETHUYECKOH
OWONOTHY, AKTYaIM3UPYIOTCS 3HAHWS OOYydYaromMXCs MO OOTaHWKE, 300JI0THH,
aHatoMuu, (usmonmoruu uenoBeka. B 11 kmacce wu3ywaroTcsi 3BOJIOIMOHHOE
y4€HUE, OCHOBBI HKOJIOTMH U yueHue 0 onocdepe.

VY4eOHblii npeamer  «buonorus»  mpu3zBaH  00€CNEUUTb  OCBOEHHE
00y4JarmuMucs OMOJIOrMYECKUX TEOpU U 3aKOHOB, UIEH, TPUHILIUIIOB U MPaBuUII,
JIekKaAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOpa3suM M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, IOIYJIALUH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHMIKEHMSIX, COBPEMEHHBIX
UCCJIEJOBAHMUSIX B OMOJIOTMY, IPUKIIAIHBIX aClEKTax OMOJIOrMYecKuX 3HaHuM. s
pa3BUTUSL M TOJJEpXKaHUS HHTEpeca oOydaroumxcs K OWOJIOrMH Hapsagy co
3HAYUTENbHBIM 00BEMOM TEOPETHUYECKOTO0 MaTepHasia B COACPKAHUHU MPOTPaMMBbI
1o OMOJIOrMH MPESYyCMOTPEHO 3HAKOMCTBO C MCTOPUEHN CTAaHOBJEHUS U Pa3BUTHSA
TOM WM WHOW 00JacTH OWOJIOTMH, BKJIAJOM OTEUYECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEILICHUE BAXKHEUIINX OMOJIOTUYECKUX U KOJIOTUYECKUX ITPOOIIEM.



[enb u3zydenus yuebnoro npeamera «buonorus» Ha yriryoaéHHOM YPOBHE —
OBJIaJicHUE  OOYy4YaloIUMHUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIIMOHAIHHOU
OpraHM3alMi >KMBBIX CHCTEM pa3HOTO paHra W MOpHOOpeTeHHue yMEHUM
UCITOJIb30BaTh 3T 3HaHMA B (POPMHUPOBAHUU MHTEpEca K ONpeneraEHHON 00iacTu
npoeCCUOHANBHON JEeSTeHOCTH, CBSI3aHHOW ¢ OWOJIOTHEH, WM K BBIOOPY
y4eOHOTO 3aBEACHUS IS MIPOIOJDKEHUS] OMOJIOTHIECKOTO 00pa30BaHMS.

Joctmxenne uenu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yriIyOJI€HHOM YPOBHE 00ECTIEUMBACTCS PELICHUEM CIIEAYIONIMNX 3a/1a4:

OCBOCHHE OOYYarOIIMMUCS CUCTEMbI OMOJIOTUYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSAX, KOHLUEHIHUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUJIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHUHY MHUPA; O
CTPOCHHH, MHOTOOOPa3suM MU OCOOEHHOCTSAX OHOJIOTUYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOIYJISIHs, BUJ, OnoreoneHo3, 6nocepa); o BHLAAIOUINXCS OTKPBITUSIX
Y COBPEMEHHBIX UCCIIEJOBAHUSIX B OMOJIOTHY;

O3HAaKOMJICHHE OO0YyYarouMxcs ¢ METOAaMM IO3HAHHUS >KUBOM MPHUPOIbL:
UCCIIEIOBATEIbCKUMHU ~ METOJaMU  OMOJIOTUYECKUX HayK (MOJIEKYJISIpHOM U
KJIETOYHOW OHOJOTUH, SMOPHUONOTHMM W OHOJOTHMH pa3BUTHUSA, TEHETUKH U
CeJIeKLIMU, OWOTEXHOJIOTMH W CHUHTETUYECKOW OHOJOruM, MaJeoHTOJIOTHH,
OKOJIOTHH);  METOJaMH  CaMOCTOSITEIbHOTO  TPOBENEHHUS  OMOJOTHYECKUX
UCCIeOBaHM B Jjabopatopud W B mpupone (HAONIONCHHWE, W3MEpPEHHUE,
HKCIEPUMEHT, MOJICTTUPOBAHHE);

OBNaJicHue OOydYaloNMMHUCA YMEHHUSMHU: CaMOCTOSITEIbHO  HAXOMAMWTh,
aHAJTM3UPOBATh U HCIOJIB30BATh OMOJOTHMYECKYI0 HH(GOPMAIHIO; MOJB30BAThCA
OMOJIOTUYECKON TEpPMUHOJIOTHEH M CHMBOJIMKOHM; yCTAHaBIMBATH CBA3b MEXIY
pa3BUTHEM OHOJOTUM U COLMAIBHO-3KOHOMMYECKHUMHU U  3KOJOTHYECKHUMHU
npobsieMaMy 4YeJIOBEYECTBA; OLIEHMWBATH IOCJEICTBUS CBOEH JAESITENBHOCTH IO
OTHOILIEHUIO K OKpY’KaloLlel NPUpPOIHON cpene, COOCTBEHHOMY 30POBBIO U
3MI0POBBIO  OKPY)KAIOIIUX JOJel; OOOCHOBBIBATH M COOJIIOJATH  MEPBI
npoUIaKTUKA UHPEKIMOHHBIX 3a00JIeBaHUM, MpaBUia MOBEACHUS B MPUPOIE U
oOecrnieyeHns 0€30MacCHOCTH COOCTBEHHOM KU3HEACSITEIbHOCTH B UPE3BbIYalHBIX
CUTyallMsIX TMPUPOJHOTO U TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh
COBpPEMEHHbIE HayYHbIE OTKPBITUS B 00JaCTH OMOJIOTHY;

pa3BuTHE y 00YYaIOIIMXCS UHTEIJIEKTYAIbHBIX 1 TBOPYECKHX CIIOCOOHOCTEM
B IpOLECCE€ 3HAKOMCTBA C BBIJAIOUIMMUCS OTKPBITUSAMHU W COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OWOJIOTMH, pEIIAEMBIMH €10 MpobjieMaMu, METOJ0JIOTHEN
OMOJIOTUYECKOTO UCCIIEI0BAHMS, HpOBEICHUS AKCIEPUMEHTAILHBIX
UCCIIEIOBAaHUM, pelIeHrs OMOJIOTUYECKHX 3a/1a4, MOJICIUPOBAaHUS OMOJIOTHYECKUX
00BEKTOB U MPOILIECCOB;



BOCIHUTAHUE Yy O0YyYaIOIMMXCsl [IEHHOCTHOTO OTHOIICHUS K KUBOU MPHUPOJE B
IEJIOM U K OTJIEJbHBIM €€ 00beKTaM U SIBJICHUSIM; (DOPMHUPOBAHHE IKOIOTUUECKOM,
TeHETUYECKOM TPaMOTHOCTH, OOIIEed KyJbTYphl TOBEIACHHUS B MPHUPOJE;
MHTErPallMi €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YarOIMIMMHUCS  KOMIIETEHTHOCTH B PallMOHAILHOM
IPUPOJIONIONB30BaHUHN (COOIOJICHHE TMpaBWJI TOBEACHUA B TPUPOJE, OXPaHbI
BUJIOB, SKOCUCTEM, OHMoc(eprl), COXpaHEHUH COOCTBEHHOTO 3/10POBbSI U 3/I0POBbS
OKpyXXarolmux Jiojaedl  (cobmoaeHus wmep mnpoduiIakTUKH — 3a00JIEBaHUM,
obOecrieueHrne OE30MAaCHOCTH >KU3HEACSTENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUSIX
OPUPOAHOTO M TEXHOTEHHOrO0  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUIN U YMEHHUI B MOBCEIHEBHOM KU3HU;

CO3/aHME  YCIOBUM 1  OCO3HAHHOTO  BbIOOpa  OOYyYarOIIMMHCS
WHIUBUY AIbHON o0Opa3oBarenbHON TPaeKTOPUH, CIIOCOOCTBYIOLIEH
nocyenyomeMy npo(ecCHOHaIbHOMY CaMOOIPEIEICHUI0, B COOTBETCTBUHM C
WHIMBUAYaTbHBIMU HHTEPECAMH U MTOTPEOHOCTSIMHU PETHOHA.

OO1ee 4nca0 YyacoB, OTBEACHHBIX HA U3y4Ye€HHE OMOJIOTHUH HA yriyOJeHHOM
YpOBHE cpemHero o0rmiero oopa3zoBanus, coctaBisieT 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Heenmo), B 11 kimacce — 102 yaca (3 yaca B Heeo).

OT16op opraHu3anMoOHHBIX (HOPM, METOJIOB U CPEACTB OOy4eHHUs OUOJOTHH
OCYIIECTBIISIETCSL ¢ Y4E€TOM CHEIU(PUKU €ro COACpKaHUs U HANpPaBICHHOCTH Ha
NpOAODKEHHE OHOJIOTMYECKOro 00pa3oBaHMsS B  OpraHU3alUsAX  CPEJHEro
po(eCcCHOHAIBLHOTO U BBICHIEr0 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIOBUEM MPU O0yYEHUU OHMOJIOTHU Ha YTiyOJIEHHOM YPOBHE
SBJISIETCSl TIPOBEJIEHHE JTAa0OpPATOPHBIX M MpakTUdeckux padot. Takxke ydactue
00y4JaromuXxcsi B BBIMIOJHEHUU MPOEKTHBIX M y4eOHO-HUCCIIENOBATENIbCKUX PadoT,
TEMaTHUKa KOTOPBIX ONpENENSIeTCs y4YUTEJIeM Ha OCHOBE  HMEIOLIUXCS
MaTepHaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUH.



COIAEPKXAHUE OBYYEHUA
10 KITACC

Conep:kaHue mporpaMMbl, BBIICIEHHOE KYPCUBOM, HE BXOIAUT B MPOBEPKY
rocyJapcTBeHHou utorosoi arrectaruu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHass Ouosiorusi — KOMIUIeKCHasi Hayka. Kparkas uctopusi pa3BUTHS
Owonornu.  buonormdyeckne HAyKM M HM3yYaeMble UMH  TPOOJIEMBL.
dyHaaMeHTallbHble, NPUKIAIHBIE W TOWCKOBbIE HAy4YHbIE HCCIECIOBaHUS B
OHOJIOTHUH.

3HadyeHre OMOJOrMK B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYyUYHOU
kaptuHbl Mupa. I[Ipodeccun, cBszanubie ¢ Ouosornei. 3HaueHUE OWOJIOTHH B
MMPAKTUYECKON JEATEJBHOCTH 4YEJIOBEKA: MEJUIMHE, CEIbCKOM XO3SIMCTBE,
MPOMBIIIEHHOCTH, OXPAaHE TPUPO/IBI.

JdeMoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. /lapBuH,
VY. I'apgen, I'. Mengens, B. 1. Bepnanckuu, U. I1. I1aBnos, . . Meunukos, H.
. Basunos, H. B. Tumodees-PecoBckuii, J[xk. Yorcon, @. Kpuxk, /I. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMHM C JIpYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbI U UX U3yYeHHUE

JKuBble cucTeMbl Kak NOpeAMET u3ydeHus Ouonoruu. CBOMCTBA KHUBBIX
CHCTEM: €IMHCTBO XHMMHYECKOTO COCTaBa, JUCKPETHOCTb M LEIOCTHOCTb,
CJIOKHOCTb W YHOPSAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIPOU3BEICHUE, Pa3IPAKUMOCTb, K3BMEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHH OpraHu3aluy JKUBBIX CHUCTEM: MOJIEKYJSIPHBIA, KIJIETOYHBIN,
TKAHEBBIH, OPTraHU3MEHHBIN, MOIYJISILIUOHHO-BUI0BOM, 9KOCHUCTEMHBII
(OuoreonieHotuueckuii), O6mochepusiii. Ilpomeccel, mpoucxoisimue B KUBBIX
cucteMax. OCHOBHbIE MpHU3HAKU >XUBOro. JKu3Hb Kak (hopma CyHIECTBOBaHUS
Marepun. Hayku, nzyuaromue >KMBbIE€ CUCTEMBI HAa PA3HBIX YPOBHSIX OpraHU3alUu.

Nzydenne xuBbIX cucTeM. Metoapl Omonorunyeckoil Hayku. Habmionenue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTEMAaTU3alus, MeTaaHanus3. [loHaTue o 3aBUCUMON 1
He3aBUCUMOM IniepeMeHHOU. [lnaHupoBanue »skcnepumenta. IloctaHoBka u
npoBepka rumnote3. Hynesas runoresa. [loHsiTue BHIOOPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosormueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MMOITYYEHHBIX
pe3ynbTaToB. [IpuumHBI WCKaXkeHUsT pPE3yJIbTATOB JSKcnepuMmeHrta. llonsaTtue
CTaTUCTUYECKOIO TECTA.

JdeMoHcTpanuu



Tabmupt u cxembl: «OCHOBHBIE TPU3HAKH JKU3HWY», «buonormueckue
cucteMbl», «CBOHCTBa JKWUBOM MaTepun», «YPOBHU OpPraHU3ALMH KABOU
npupoas», «CTpoeHHe KUBOTHOM KIETKW», «TKaHU >KHUBOTHBIX», «CHCTEMBI
OpraHOB 4YEJOBEYECKOro opranuzmay, «buoreonenos», «buocdepay, «Metoabl
W3YUYCHHUS )KUBOU TTPUPOIBD.

O6opynoBanme:  jmabopatopHoe  OOOpyJOBaHWE  JJII  MPOBEACHHS
HaOJI0IEHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHUME Pa3IMYHBIX METOAOB IIPH
W3YUYCHHH )KUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKu

Knetka — CTpyKTypHO-QyHKIMOHANbHAs eauWHUIA KuBoro. Mcropus
OoTKpbITUA KieTku. PaboTsl P. I'yka, A. JleBenryka. Kiierounas teopus (T. [1IBaHH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE IMOJOXEHUS COBPEMEHHON KJIETOYHOU
TEOPUH.

Mertoapl  MOJIGKYJAPHOM ¥ KJIETOYHOM  OWOJOTHMU:  MHUKPOCKOIIHSA,
xpomatorpadusi, 31eKTpodope3, METOJ MEUEHBIX aToMOB, AU(QepeHInaTb HOE
HeHTpu(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢urcuposanmvix
K1emoK. DIEKTpOHHAasT MUKpockonus. Kongoxanvuas muxpockonus. Bumanvhoe
(npudsicuznenHoe) uzyuerue Kiemox.

JdemoHcTpanumn

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

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOM, «DNEKTPOHHBII MHUKPOCKOID,
«HMcTopust pa3zBUTHS METOAOB MUKPOCKOTTHUI.

O6opynoBaHMe: CBETOBOM MMKPOCKOI, MHKpPOIpEnapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaJIbHBIX KIETOK.

IIpakTnueckass padora «/3yyeHue MeETOAOB KJIETOYHOM OHMOJOTUH
(xpomarorpadus, anekrpodopes, auddepeHmanbHoe IEeHTPUyrupoBaHue,
[11IP)».

Tema 4. XumMmuueckasi Opranu3ainus KJIeTKH

XUMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTHI.
Boma u e€ posib Kak pacTBOPUTENS, pEareHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOpEryssiuu. MuHepajabHble BElIECTBAa KJIETKU, MX OMOJIOrHYecKas
poJib. POJIb KATHOHOB M @aHHOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKH. buomornueckue mnoauMepsl. benku.
AMMHOKHUCIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil MoJekyibl. [lepBuunas
CTpyKTypa Oenka, mHenTHAHas CBsA3b. BTopuuHas, TpeTudyHas, 4YeTBepTUYHAs
cTpyktypsl. Jlenarypamusi. CpoiictBa OenkoB. Kiaccudukamuss — OeiakoB.
buonornueckue pynkimm 6enkoB. [lpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIUTOCAXapUIbl U MOTUCAXAPUIBIL.
O0mmii T1aH CTpoeHMsT W (PU3UKO-XUMHUYECKHE CBOMCTBA  YIJICBOJIOB.
buonornueckue QpyHKIMU yriaeBOI0B.

Jlununel. M'mapoduneHO-rHApOdOOHBIE cBOMcTBA. Kitaccudukanus Tunuaos.
Tpurnuuepunbl, QGocPoyMnuabl, BOCKH, CTepouabl. buonorudeckue ¢GyHKIUU
munuaoB. OOIue CBONCTBAa OMOJIOTHYECKIUX MEMOpaH — TEKy4eCTh, CITOCOOHOCTH K
CaMO3aMBbIKaHUIO, MTOJYTIPOHUIIAEMOCTb.

Hykneunossie kuciotel. JJHK n PHK. CTpoeHue HyKIE€MHOBBIX KHUCIOT.
Hyxkneotunpl. Ilpunnun kommiementapuoctu. Ilpasuno UYapradda. Crpykrypa
JAHK — nBoiinas cnupanb. MectoHaxoxaeHue u ouosorndeckue ¢pynkmuu JJHK.
Buner PHK. ®ynkuuu PHK B knetke.

Crpoenne Mmonekyisl AT®. Makpospruueckue cBsizu B Mojekyine ATO.
buonornueckue gpynkiun ATD. BoccTaHOBIEHHBIE IEPEHOCYMKH, UX (QYHKIIUU B
Kietrke. [pyeue wykneozuompugocghamer (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKuy, RPOMeoMUKU.

CtpykTypHas Ouoyiorwsi: OMOXUMUYECKHE U Ono(H3nYecKre MCCIeTOBaHMS
CoCTaBa M MPOCTPAHCTBEHHOW CTPYKTYpbl Ouomonekyn. Mooeruposanue
CMPYKMypol U QYHKYULl OUOMOIEKYN U Ux Komniexkcos. Komnviomepusiii ouzatin u
Opeanuyeckull cunmes OUOMONEKY U UX HENPUPOOHBIX AHATO0208.

JdemoHcTpanumn

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

Huarpammsel:  «PacrpeneneHne XUMHYECKUMX JJIEMEHTOB B HEXXKUBOU
npupozie», «PacrpeneneHne XuMHUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr u cxemsl: «lleprogmdeckass TabiauIla XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BelllecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbl Oenkay, «CTpyKTypbl O€JIKOBOM MOJEKYJb», «CTpoeHHUE MOJIEKYII
yriieBonoBy, «CTpoeHne MoJieKyd JunuaoBy», «HyKIeMHOBbIE KHCIOTBD»,
«Ctpoenue Monekybl ATOy.

O6opynoBanue: XUMHUYECKas MOCyAa U 000PYTOBaHHE.

JlabopaTtopnasi pabora «O0HapyxeHHE OEITKOB C TOMOIIBI0 KaYeCTBEHHBIX
peakuuin.

JlaGopaTtopnass  pabora  «lMccienmoBaHWe — HYKIEHMHOBBIX — KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIUYHBIX OPTaHU3MOB).

Tema S. CTpoeHue u QyHKIMHU KJIETKH

Tumel KIETOK: JyKapuoTHYecKas M mpokapuotuyeckas. CTpykTypHO-
(byHKIHOHATBHBIE 00pa30BaHUs KIETKH.



CtpoeHne mpoKapuoTHIECKOM KIeTKU. KiieTouHas cTeHKa OakTepuii u apxei.
OcoOeHHOCTH CTpPOEHUsI TeTepOTPOPHONH U aBTOTPOPHOM MPOKAPHOTUUECKUX
KJIETOK. MecTo U pojib MPOKapruoT B OMOIIEHO3AaX.

CrpoeHnue 17} (GyHKIMOHUPOBaHUE AyKapUOTHUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemMma). CTpykTypa IJIa3MaTH4YeCKOu
MeMOpaHnbl. TpaHCHOPT BELIECTB uepe3 IIa3MaTHYECKYI0 MEeMOpaHy: MacCUBHBIN
(mupdy3us, obneru€éunas auddys3us), aKTUBHBIA (IIEPBUUYHBIA M BTOPUUYHBIN
akTUBHBIN TpaHcropT). Ilomynponunaemocts MeMOpanbl. PabGorta HaTpuii-
KaJIMEBOT'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paronuTo3. Dk301muTo3. Kietounas
creHka. CTpykTypa v PyHKIIMU KJIETOYHON CTEHKU pacTeHUil, rpruOoB.

[uromnasma. [{urozomns. [utockener. [IBuxxenue nuroriasmbl. OpraHou bl
kiaeTku. OpHomMeMOpaHHBIE OpPraHOWIBl KIETKU: SHAOIUIa3MaTHYecKas CeTb
(BIIC), anmapar I'onbaxku, JIM30COMBI, UX CTpoeHHe M (pyHKIMU. B3anMocBs3b
OJIHOMEMOpaHHBIX OPTraHOMJOB KiIEeTKH. CTpoeHue TrpaHyJIspHOTO PETHKYIyMa.
Mexanuszm nanpasnenus oeaxos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuii  (arpaHyssipHBIA)  3HIOIUIa3MAaTHYECKUN
petuxkynym. CekperopHast pyHkuus anmapata ['onbmxu. Moougurkayus denxos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onvOxcu. TpaHcnopt
BEILIECTB B KJIeTKe. Bakyonu pacturenbHbIX KieTOK. Knetounsii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKH:  MHUTOXOHJPHUH,  IJIACTUIBL
IIpoucxooicoenue mumoxonopuii u naiacmud. Cumouoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (PyHKIMM MUTOXOHApUM W tuiacTuia. IlepBuuHbIie,
BTOPUYHBIE M  CJOXHbIE  IUIACTUIB  (POTOCHMHTE3UPYIOMIMX  AYKAPHOT.
XJI0pOIIACTBI, XPOMOILIACTHI, JIEMKOIJIACThI BBICHINX PACTEHUI.

HemeMm6pannbie opranousl kiaeTku CtpoeHue u (GyHKIUU HEeMEMOpaHHBIX
OpraHOMJIOB KJIETKH. Pu6ocombi. IIpomescymounvie Qunramenmul.
MukpodunaMeHTbl. Axkmunosvle Mmukpoguiamenmsi. MBpIIIEYHBIE  KIETKH.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleuHblx Kiemok. MukpoTpybouku. Kierounbii
neHtp. CrTpoeHue U JBWKEHHE JKTYTHUKOB M pecHHYeK. MHUKpoTpyOouku
muTornasMel. LleHtpuons. benku, accoyuuposanmvle ¢ MUKpo@uiamMeHmamu u
muxkpompybouxamu. Momopnovie 6enxu.

Anpo. O6osouka sigpa, XpOMaTHH, KapuoIUia3ma, SAPBIIIKY, UX CTPOEHUE U
byHkiuu. SnepHbiii OeNKOBBIM MaTpukc. [IpocTpaHCTBEHHOE paCMOJIOKEHUE
XxpomMocoM B wuHTephasHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTWHAa — THUCTOHBL. JluHamuxa s0epHou 00010YKU 8 Mumose. HoepHbiil
MpAaHCnopm.

Kiierounble BkiatoueHus. CpaBHUTENIbHAS XapAaKTEPUCTUKA KIIETOK DYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmumpt u cxembl: «CTpoeHHE 3YKapUOTHYECKON KieTkn», «CTpoeHue
KUBOTHOM  KiIeTkw», «CTpoeHHe  pacTUTeNbHOM  KieTku», «CTpoeHue
MUTOXOHJIPUW», «S1po», « CTpoeHnEe IPOKapUOTUYECKON KIIETKIUY.

OO0opynoBaHMe: CBETOBOM MMKPOCKOI, MHKpPOIpEnapaTbl pPAaCTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaThl OaKTepruaIbHBIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPTaHU3MOBY.

IIpakTnueckasi padora «/3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTopnas padora «VcciegoBaHue miasmonu3a M JAEIIIa3MOiIM3a B
pPACTUTEIBHBIX KIETKAX).

IIpakTnyeckass  padora  «lI3yyeHue  JBWKEHUS  LUTOILIA3Mbl B
PACTUTENBHBIX KIETKaX».

Tema 6. O0OMeH BenlecTB U NpeBpallleHUE IHEPTHH B KJIETKe

AcCUMUIISIIIAS ¥ TUCCUMUIISILIASL — JIBE€ CTOPOHBI MeTabonmm3ma. Turbel oOmeHa
BEIIECTB: aBTOTPOHBIN W TeTepOTPOQHBIA. YdUacThe KHUCIOpPOJa B OOMEHHBIX
nporeccax. JHepreruiyeckoe obecreueHne kiuetku: npeBpamieHue ATD B
oOMeHHBIX mpoueccax. DepMEHTATUBHBIA XapaKTep peakUuil KIETOYHOIrO
meTtabonu3ma. DEepMEHThl, MX CTPOCHHME, CBOMCTBA U MEXAHU3M JIEHUCTBUS.
Kodepmentsl. OTinnuust pepMEHTOB OT HEOPraHMYECKUX KaTanu3aTopoB. benku-
aKTUBATOPhl M OENKU-WHTMOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEpPMEHTATUBHBIX
peakuuii OT pa3IUYHbIX (PaKTOPOB.

ITepBuuHBIl CHHTE3 OpraHMyYecKux BemecTB B KieTke. dorocuHTes.
AHOKCUceHHbIll U OKCcuceHHblll pomocunmes y baxmepui. Ceemocoouparoujue
nuUCMeHmbl U NUSMEHMbl PeakyuoHHo2o yeumpa. Poiab XJIOpOIIacToB B IpoLecce
¢dotocunTesa. CretoBas u TeMHOBast (a3bl. Pomoodvixanue, Cz.,, Cy. u CAM-munuvl
@omocunmesa. IIpogykTuBHOCTh (poTOCHHTE3a. BnusiHue pa3nuuHbIX (HakTOpOB
Ha CKOpPOCTh (pOTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A.

XeMOCHUHTE3. PasznooOpa3zue OpPraHU3MOB-XEMOCUHTETHUKOB:
HUTpUuuuupyomue OaKTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOIAOPOIHBIC
OakTepuu. 3HAYEHUE XEMOCHUHTE3A.

AHaspoOHble OpraHu3Mbl. Buabl Oposxkenus. IIpomykTbl OpoXxeHMS U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OyIuTEM OOJIC3HEN.

AspobHbie OpPTaHU3MBI. Orarbl DHEPreTUYECKOTO oOMeHa.
ITonroroBuTenbHbIM 3Tan. [ MHKOIN3 — OECKUCIOPOIHOE PACILEIIEHUE [JIFOKO3BI.

bronoruueckoe okuciaeHue, WK KIETOYHOE JibIxaHue. Poib MUTOXOHIpHIL B
npoueccax ouojoruueckoro okucieHus. Luknnueckue peakunu. OKUCIUTEIBHOE
dochopunupoBanue. Iuepeus membpanHo2o epaouenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaser. llpeumyniecTBa a’poOHOTO MyTH
oOMeHa BemecTB nepes aHadpoOHBIM. DP(HEKTUBHOCTH YHEPTETUIECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpetsr: JIx. ITpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenwsrapar, 1. Mutuemn, I'. A. 3aBap3uH.

Tabmuubr 1 cxembl: «DoTocuHTE3), «DHEPreTHUECKU 00Men», «buocuaTe3
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O06opynoBaHue: CBETOBOM MHKpPOCKOI, 00OpYAOBaHME I MPUTOTOBJICHHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENIAPATOB.

JlaGopaTropnass  padora «l3ydeHue  KaTaJIUTUUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMUIa3bl WK KaTallas3bl)».

JlabopaTtopnass pabora «V3yueHue (EepMEHTATUBHOTO paCIIEIICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue tporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE MMPOTICCCOB OPOKECHUSI M TBIXAHUSD.

Tema 7. HacsiencrBeHHasi HH(popMalus ¥ peaju3alms e€é B KiIeTKe

Peakunn marpudHoro cuHresa. [IpMHIMN KOMIUIEMEHTAPHOCTH B PEAKLMUAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW mHGopManuu. ['eHeTnuecKkui
KOI, €ro cBoucTBa. TpaHckpunuusa — wmarpuunbeli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUMAPAILIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckotul knemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuactre TpancnopTHeix PHK B Guocunrese Genka.
VYcnoBust O6uocunrte3a Oenka. KomupoBanwe amuHokuciaor. Ponb pubocom B
OouocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enoe. OpraHuzalus TeHoMa y
MPOKApUOT U 3YKApUOT. Perynsius akTUBHOCTM T€HOB y NpokapuoT. ['mmotesa
onepoHa (®. XKaxob, XK. Mano). Monexynsapuvie mexanusmvl IKCNPECCUl 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsuus oOMEHHbBIX
IIPOLIECCOB B KieTKe. KiieTounblli romeocTas.

Bupycer — Heknetounbsie (GopMbI KU3HUA U 00HUraTHbIe mapa3utbl. CTpoeHHe
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, o6axkmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, unmezpasa.

Bupycubie 3a0oneBanus yenoBeka, >KUBOTHbIX, pactenuid. CITNI, COVID-
19, counanbHbie U MEAUITMHCKUE TPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuwux maccueos («bigdatar)
CMpPYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
Ipoepammupyemvie pynkyuu d6eaxos. Cnocobvl 00cmasKu 1eKapcms.



JdemoHcTpanumn

[Toptpersr: H. K. Konbnos, /. . IBanOBCKUM.

Tabmumpr u cxembl: «buocunres 6enka», «l eHeTnueckuii Kon», «Bupycs,
«bakrepuodarm.

IIpakTnueckas padora «Co31aHue MOJEIIA BUPYCA.

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKU

Knerounsiii mukn, ero mepuonasl u peryisnus. WMutepdaza u MHUTO3.
Oco0eHHOCTH TMpOLIeCCOB, MpOTEKaromuX B uHTepdase. I[loaroroBka KIeTKH K
nenenuto.  [IpecunTeTndyeckuii  (MOCTMUTOTHYECKWN), CHUHTETUYECKHUH WU
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IEpUO bl UHTEP(DA3BI.

Marpnunbsii cunare3 [IHK — perumkanms. IIpunnunsr penmmumxanun JIHK:
KOMIUIEMEHTAPHOCTD,  IMOJIYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAJUICIBHOCTD.
Mexanusm pernukauun JIHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u
TeromMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTul. JIUIUIOWIHBIA W
rarionaHblii  HaOopbl XxpoMocoM. ['omonmoruuynbsie xpomocombl. [lomoBsie
XPOMOCOMBI.

lenenne kmetkn — MuTo3. CTaguM MUTO3a M NPOHUCXOAAIIME B HHX
npoueccel. Tunbel Mmuto3a. KapuoknHes u nuToknHe3. buonornyeckoe 3HaueHue
MHUTO3A.

Perynsauns murotmueckoro nukna kietku. [Iporpammupyemas kiaertodHas
rubesnb — anomnTo3.

Kinerounoe sapo, XpoMocombl, (PyHKIIMOHAlIbHAs TE€HOMUKA. Mexanusmuol
npoaughepayuu, ougpgpepenyuposku, cmapenus u eubenu xiemokx. «lugposas
KlemKka» — ououngopmamuyeckue mooeiu QyHKYuoHUpOBaAHUs KIemKU.

JdemoHcTpanumn

Tabmuubr u cxembl: «KU3HEHHBIM TWKI KIeTKW», «Murtos», «CtpoeHue
xpomocomy, «Pemmukanus [JHK.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MuTo3 B KJIETKax
KOpEIIKa JIyKay».

JlaGopaTopnass  pabdora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHKpOIIpenapaTax.

JlabopaTtopuasi padora «HabmoneHre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKPOMPENapaTax ).

Tema 9. CTpoeHue u pyHKIMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTAHU3MBI.

OcOoOEHHOCTH  CTPOEHUS U JKU3HEACSTENIbHOCTH  OJHOKJIETOUYHBIX
opraHu3MoB. bakrepuu, apxew, OJHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIC
BOJOPOCIH, Apyrue NpoTUucThl. KosOHNaIbHBIE OPraHU3MBI.



B3aumocBA3p 4acTe€ll MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHsl M
cucTeMbl opraoB. OpranusM Kak eauHoe uenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBbHBIX TKaHe: oOpa3oBarenbHas,
IOKPOBHAs, IMPOBOJsAIIAs, OCHOBHAasA, MexaHuueckas. OCOOEHHOCTU CTpPOEHHS,
GyHKIUN 1 pacroioKeHHs TKaHEel B OpraHax pacTeHUM.

TKaHU JKMBOTHBIX M YEJIOBEKA. TWIBI KMBOTHBIX TKAHEW: JIHTEJIMAJIbHAL,
COEMHUTENIbHASA, MbllIeuHasi, HepBHas. OCOOEHHOCTH CTpoeHHs, (YHKUIUN U
PacCIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. OpraHel U
CHUCTEMBbI OPT'aHOB KUBOTHBIX U 4YesnoBeka. DyHKIIMU OPraHOB M CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneThl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHbli M BHyTpeHHHI ckeneT. CTpoeHue u
THUIIbI COEIUHEHUS KOCTEH.

JIBrokeHue  OopraHu3MoB.  [IBIKEHHE  OJHOKIETOYHBIX  OpPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PeCHUYHOE. J[BM)KEHHME MHOTOKJIETOUHBIX PAaCTEHUM:
TPONM3MBl M HAcTHM. JIBH)KEHME MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIleyHas cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Intanne opranuzmoB. llormomeHne BOABI, YIVIEKHCIOTO rasa H
MUHEpaJIbHBIX BELIECTB pacTeHUsAMU. [IuTaHne »XuBOTHBIX. BHyTpumnosocTHOE U
BHYTPHUKJIETOYHOE MNHILeBapeHue. [lnTaHne MO3BOHOYHBIX >KMBOTHBIX. OTIEmbI
NUIIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenme3bl. lInmeBapurenbHas
CUCTEMA YeJIOBEKa.

Jpixanue opranu3mMoB. [[pixanue pactenuid. [Ipixanue sxuBOTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KieTkU. KoxkHoe npixanue. JlpIxaTenbHasi IOBEPXHOCTb.
XKabeproe u néroynoe npixanue. /[pixaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCIO)KHEHHE CTPOEHUS JIETKUX [103BOHOYHBIX JKUBOTHBIX.
JlpIxaTenpHas CHCTEMa 4YeJIOBeKa. MeXaHW3M BEHTWIALMM JIETKUX y NOTUL H
MIIeKonuTaomux. Perynsanus npixanus. JpixareabHble 00BEMBI.

TpaHCIIOPT BEIIECTB y OpPraHM3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
Tpancropr BemecTs y JKMBOTHBIX. KpOBEHOCHas cucrteMa U €€ Oprassl.
KpoBeHocHass cucremMa ITO3BOHOYHBIX JKMBOTHbIX M yenoseka. Cepaue,
KPOBEHOCHBIE COCylbl U KpoBb. Kpyrm KpoBooOpauieHus. OBOJIOLHUOHHBIE
YCIJIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBI IT03BOHOUYHBIX KUBOTHBIX. PaboTta
cepaua u e€ peryisanms.

Beinenenne y opranumsmoB. Beinenenue y pacrenuil. Beiaenenwne y
*KUBOTHBIX. CokparturenbHble Bakyoiau. Opradsl BelaeneHus. POunpTpanus,
CEKpelysi 1 00paTHOE BCACHIBAHUE KAaK MEXaHU3Mbl paOOThl OPraHOB BBIJECJICHUS.
CBs13b IIOJIOCTH TeJa ¢ KPOBEHOCHOM M BBIICIUTEIBHON CUCTEMaMHU. Beiienenne y



MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [louku. Crpoenne u (yHKIIMOHUPOBAHHE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3alllUTa y OJHOKJIETOUYHBIX OpraHu3mMoB. CHopbl
OakTepuil M UUCTHI MNPOCTEHIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pAaCTEHUM.
Kyrtukyna. Cpeacrsa macCUBHOM M XUMHUYECKOM 3a1IUThl. DUTOHIUBI.

3almmra y MHOTOKJIETOYHBIX UBOTHBIX. IIOKpOBBI M WX IPOU3BOAHBIE.
3amuTa opranu3ma ot Oonesnedl. MimmyHHas cucrema yenoBeka. KneTouHslid u
I'YMOpaJIbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM creruduUecKuii
UMMYHHUTET. Teopusi KiIoHaJIbHO-celeKTuBHOTO uMMyHuTteta (I1. Dpmux, ®. M.
bepuet, C. Tonerara). BocnnayiuresbHble OTBETHI OPTaHU3MOB. PoJIb BpOXKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

Pazgpaxumocts u perymsauumsa |y  OpraHusmoB. Pasznpaxummocts y
OJHOKJIETOYHBIX Opranu3MoB. Takcucel. PazmpaxuMocTe H  peryiasuus y
pactenuil. PocToBbIe BeleCcTBa U MX 3HAYEHUE.

HepBuas cucrema u pedrexTtopHas peryisiuusi y XHUBOTHbIX. HepBHas
cuUcTEMa U €€ OTHENbl. DBOJIOLMOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y KUBOTHBIX. OTAENBl TOJOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pediexc u
pednexropHas ayra. besycinoBHbie U yCIOBHbBIE PEIIEKCHI.

['ymopanpHas peryisiuus U 3HAOKPUHHAsA CUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOW CUCTEMBI M HX TOPMOHBI. JIeHMCTBHME TOPMOHOB.
B3aumocBs3p HEpBHOM W SHAOKPUHHON cucteM. [unortamamo-runoduzapHas
cucrema.

JdeMoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmumpl 1 cxembl: «OAHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopociny», «bakrepum», «llpocreimme», «OpraHbl LBETKOBBIX PACTEHHI,
«CuctemMbl  OpPraHoOB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pactenuit», «KopHeBble cucteMbl», «CTpoeHHe CTeOms»,
«CTpoeHre NHCTOBOM IUIACTHHKWY, «TKaHM >KUBOTHBIX», «CKEJET YeIOBEKa,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
cucremMa», «HepBHas  cucrema»n,  «Koxa», «Mpimeunas  cucremayr,
«BpraenurensHas cucrtema», «OHIOKPUHHAS cHcTeMa», «CTpOEHHE MBIIIbD,
«Ammynurer»,  «KumeuynononoctHele», «Cxema  NHUTaHUS  PACTECHUID,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOoeHHE THIPBDY,
«CtpoeHne mnaHapun», «BHyTpeHHee cTpoeHue N0XaeBoro 4epBs», «HepBHas
cuctreMa poiO», «HepBHas cucrema aarymkw», «HepBHas — cucrema
npecMbikatomuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MieKonuTaromux», «HepBHas cucteMa yenoBekay, «Peduekcy.



OO6opynoBaHme: CBETOBOW MHUKPOCKOI, MHKPOIpPENapaThl OJHOKICTOYHBIX
OpraHu3MoOB, MHKpoMpenaparbl TKaHEW, PAKOBHUHBI MOJUIOCKOB, KOJUICKIIUU
HAaCEKOMBIX, WIJIOKOXXHUX, KUBbIE SK3EMIUISIpbl KOMHATHBIX pacTeHUid, repOapuu
pacTeHMil pa3HbIX OTAEJOB, BIIAXKHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECMO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJOBEKa,
o0opyIoBaHME TS IEMOHCTPAIMHN TTIOYBEHHOTO U BO3AYIITHOTO MMUTAHKS PACTCHUA,
pacilerieHus Kpaxmania U 0eKoB Mo AedcTBUEM (hepMEHTOB, 000pyIO0BaHUE IS
JEMOHCTPALIMK ONBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKHX, MEXAHU3MA
JbIXAaTENbHBIX JBUKEHUM, MOJEIH FT'OJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3yueHue TKaHEel paCTCHUI.

JlaGopaTopHuasi padora «/3yueHne TKaHeH JKUBOTHBIX.

JlaGopaTopHnasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHUS.

Tema 10. PazmHoKeHne ¥ pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOKEHHS OpraHuM3MoB: Oecrosioe (BKIJIOYash BEreTaTMBHOE) U
noysioBoe. Buael  Oecronoro  pasMHOXKEHHUS: TMOYKOBAHHE,  CIIOPYJISIINSA,
dbparmMeHTanus, KIOHUPOBAHUE.

[TonoBoe pasmHoxkeHue. [lonoBeie KieTKH, Wiau rametrsl. Meio3. Craauu
Mmeiio3a. [loBenenune xpomocom B Meio3e. Kpoccunrosep. buonoruyeckuii CMbIC
Melo3a W TOJOBOro Iporecca. Meilo3 U €ro Mecro B JKM3HCHHOM IUKJIE
OpPraHU3MOB.

[IpenzaponspiieBoe pa3Burue. ['amerorenes y x«uBOTHBIX. [10JI0BBIE KEE3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaTorenes u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPUOHAIBHOE pPa3BUTHE JKUBOTHBIX. (CrocoObl
OIUIOJIOTBOPEHUS: HAPYXKHOE, BHyTpeHHee. [lapTenorenes.

NuauBunyanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOTHUS — HAyKa
0 Pa3BUTHUU OPraHU3MOB. Mopghozenez — 00Ha U3 21a8HbIX NPOOIIEM IMOPUOTOSUL.
Konyenyuss mopgocenoe u moodenu mopgocenesa. Ctaguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpuMmepe Jsrymkw). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u Hedepmunuposannoe Opodnenue. brnacmyna, munoi
onacmyn. OCOOCHHOCTH NPOOJICHUS MIICKONMUTAIONIUX. 3apOJBIINICBbIC JIMCTKU
(racTpyJsisinus). 3akiagKa OpraHOB U TKaHEH U3 3apoIbIIIEBbIX JUCTKOB. B3anMHoe
BIMSIHUE 4YacTell pa3BUBAIONIETOCSA 3apojbllia (dMOpPUOHANIbHAS WHIYKLIHUS).
3akiagka IUIaHA CTPOCHUS JKUBOTHOTO KaK  PE3yJbTaT HEPAPXUUYECKHUX
B3aMMOJCHCTBUI TeHOB. BrusHue Ha 5MOpPHOHAIBHOE pa3BUTHE pPa3IMYHBIX
(baKTOpOB OKpYXaIOIIEH Cpebl.

Poct u pasButue XuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuon. Ilpsmoe wu
HempsiMoe pas3BuTue. PaszButue ¢ metamopdo3oM y OECHO3BOHOUHBIX U
MO3BOHOYHBIX JKMBOTHBIX. BHOJIOTMYECKOE 3HAYE€HHE MPSMOr0 W HEMPSIMOIO



pa3BUTHS, UX PACOPOCTPAHEHHE B Npupoje. Tumbl pocrta KUBOTHBIX. DakTOphI
PETYISIUU POCTA JKUBOTHBIX U YesoBeka. CTaguu mocTIMOPUOHATIHLHOTO PA3BUTHS
y ’KMBOTHBIX U yesioBeka. [leprnopl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PazmHoxenne u pasButue pacteHui. ['amerodut u cmnopodur. Meiio3 B
KU3HCHHOM TIMKJe pacTeHuil. OOpa3oBaHue crmop B MpoIEcce MeHo3a.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. /[BoliHOe OIIOAOTBOpPEHUE Y IIBETKOBBIX pacteHuidl. OOpa3zoBaHue U
pPa3BUTHE CEMEHHU.

MexaHu3Mbl PETYJISLIUA OHTOTE€HE3a Y PACTEHHUI U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuubl u cxeMmbl: «BereratuBHoe pasMHOXeHUe», «Tumbl Oecnosioro
pa3sMHOXKEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE 3BIJICHBDY,
«PasmHoxkeHue runpe», «Meio3», «Xpomocomely, «I'ametorenesy», «CtpoeHue
SIMIEKJIETKH U crepMaro3onsiay, «OCHOBHbBIE CTaauu OHTOTeHe3a», «lIpsimoe u
HenpsiMoe pa3Butue», «Pa3Buthe Maiickoro xyka», «Pa3sButue capaHum»,
«Pa3Butne narymkw», «JIBOMHOE OIUIOAOTBOPEHHE Y LBETKOBBIX PACTECHHUI,
«CTpoeHue CeMsiH OJHOJOJBbHBIX U JBYJOJbHBIX PAaCTEHUI», « KU3HEHHBIA IUKII
MOPCKOM  KamycTbD», <«OKM3HEHHBIM UHKI MXa», <« KU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIA LIUKJI COCHBDY.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenapatbl SHULEKIETOK H
CIIEpPMATO30MI0B, MOJENb «L{MKII pa3BUTHS JIATYLIKID.

JlaGopaTopHasi padora «3yueHne CTpOEHHUs MOJIOBBIX KJIETOK HAa FOTOBBIX
MHKpOITpenapaTax».

IIpakTnueckass padora «BbisBIEeHUE MNPU3HAKOB CXOJICTBA 3apPOJBIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopuass padora «CTpoeHHE OpPraHOB Pa3MHOKEHHUSA BBICHINUX
pacTeHUN».

Tema 11. I'eHeTuka — Hayka 0 HaCJIeACTBEHHOCTH M H3MEHYHUBOCTH
OPraHu3MoOB

Wcropust cTaHOBIEHUST W pa3BUTUS TEHETHKM Kak Hayku. Pabotsr I
Menpens, I'. ne ®puza, T. Moprana. Poinp 0T€UECTBEHHBIX YUYEHBIX B PA3BUTUHU
renetuku. Padoter H. K. KomeiioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, }0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHIATUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTCPHATUBHBIC MPU3HAKH, JTOMUHAHTHBIMI M PELIECCUBHBIN
PU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAsl JIMHUSI, TUOPHUIbI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJBl ~ IE€HETUKH: THOPUAOJOTMYECKHM,  LHUTOJIOTUYECKHUH,
MOJIEKYJIIPHO-TEHETUYECKHM.

JdemoHcTpanumn

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Kossios, H. 1.
BasunoB, A. H. benosepckuii, I'. [[. Kapneuenko, FO. A. ®umunuenko, H. B.
Tumodees-PecoBckuii.

TabGmuis! u cxeMbl: « MeTo bl TeHETUKI, «CXEMBI CKPEIIUBAHUS.

JlabopaTtopnas padora «/Ipo3oduna Kak OOBEKT TI'€HETUYECKUX
HUCCIIEI0OBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpunnoe ckpeumBanue. IlepBbiii 3akoH Menaens — 3akKoH
ennHoo0pa3us rTuOpuIOB nepBoro nokosjeHus. [lpasuno nomunupoBanus. Bropoit
3aKOH MeHzens — 3aKOH pacIUEIICHUs NPU3HAKOB. lluTOsIOrMYecKue OCHOBBI
MOHOTMOPHIHOTO CKpEIMBaHus. | nI1oTe3a 4YncTOTHl TaMerT.

AHanmuzupytouee ckpenBanue. [IpoMexyTOUHbI XapakTep HaclieJOBaHUS.
Pacmiennenue npu3HaKkoB NpY HEMOJIHOM JOMUHUPOBAHHM.

JurubpunHoe ckpeuBanue. TpeTtuii 3axkoH MeHens — 3aK0H He3aBUCUMOTO
Hacle0OBaHUsl ~ Mpu3HakoB.  Llurosornueckue  OCHOBBI  JAUTMOPUIHOTO
CKpELIUBaHUS.

CueruienHoe HacnefoBanue npusHakoB. PaGotsl T. Moprana. CuemnieHHoe
HACJICJOBAHUE T'€HOB, HAPYLICHHWE CLEIUIEHUS MEXIAy TIe€HaMH. XPOMOCOMHAas
TEOpPHsI HACJIEICTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIA MEXaHU3M OIPEAEICHUs 110J1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHbIi M reTeporameTHsld moJ. ['eHermyeckas
CTPYKTypa MOJIOBBIX XpoMOcOM. HacnenoBanne Mpu3HaKoB, CUEIIIEHHBIX C MOJIOM.

['enoTun kak nenoctHas cucrema. [lnenorponns — MHOKECTBEHHOE ACHCTBHE
reHa. MHOXECTBEHHBIM ajuienu3M. B3anMonencTBue HeaulebHBIX TI'E€HOB.
Kommementaprocts. Onuctas. [lonmnmepus.

['eHeTMYECKUI KOHTPOJIb PA3BUTHUS PACTEHUM, XMBOTHBIX M YEJIOBEKA, a
Takke (U3MOIOTMYECKUX TMPOIIECCOB, TOBEIEHUS M KOTHUTUBHBIX (YHKIHI.
['eHeTnyeckue MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOACHCTBHSI «XO3SIMH
— Mapa3uT» U «XO35MH — MHUKpOOMOM». ['eHeTHueckue acmneKkTbl KOHTPOJS U
MU3MEHEHUS HaCJIECTBEHHON MH(OpMalLlMU B IOKOJEHUSIX KJIETOK U OpraHU3MOB.

JdemoHcTpanumn

[Toptpets: I'. Mennens, T. Mopran.

Tabmuiel u cxemsl: «llepBbiit 1 BTOpoil 3akoHBI Menaens», « Tpetuii 3akoH
Menpnens», «AHanusupyromiee ckpemuBaHue», «HemomHoe nomuHuUpoBaHUEY,
«CremnyieHHOEe HacleOBaHUE IMPU3HAKOB y Jpo3o¢uibl», «l'eHeTnka mnomiay,



«Kapuotun uenoseka», «Kapuotun gpozodpunsy, «Kapuotum nTuibD,
«MHOXEeCTBEHHBIN aJlJIeInu3M», «B3auMoaecTBUE TEHOBY .

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMd 3aKOHOB €IMHOOOpa3ws
ruOpus0OB TEPBOTO TOKOJICHMS W pacCHICIUIeHUs MPU3HAKOB, MOJENb A
JEMOHCTpPAllUM 3aKOHA HE3aBUCUMOTO HACJIEIOBAHUS MPU3HAKOB, MOJEINb JJIA
JEMOHCTpPAlMM CUEIJICHHOTO HACJIEIOBaHUs MPHU3HAKOB, CBETOBOW MMKPOCKOII,
MUKponpenapar: «Jlpo3odumnay.

IIpakTuueckass padora «V3ydyeHue pe3yabTaTOB  MOHOTHOPUIHOTO
CKpEUIMBaHUA Y APO30(DUITBD.

IIpakTuueckass  paGora  «M3yueHue  pe3ynbTaToB  JIUTHOPUHOTO
CKpEITUBAHUS Y APO30(DUITBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue reHotuna u cpeabl npu  (popmupoBaHuM (PeHOTHUIIA.
N3mMeHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE M KOJMYECTBEHHbIE NMPU3HAKUA. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIICICTBCHHASL.

Mopaudukanronnass HU3MEHYUBOCTh. Ponb  cpempl B (OpMHUpPOBAHUU
Mou(pUKaIMOHHOW M3MeH4YnBocTH. HopMa peakuuu mpusHaka. BapuanmoHHBIN
pan u BapuarmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAIIMOHHOM
WU3MEHYUBOCTHU.

['enoTUNMYecKass N3MEHYUBOCTh. CBOWMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUITMYECKON N3MEHYHBOCTH: KOMOMHATHBHAS, MyTAI[HOHHAS.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M MOJOBOM Mpolecc — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTH. POJIh KOMOMHATUBHON M3MEHUHUBOCTH B CO3/IaHUU
IeHEeTUYECKOT0 pa3HOOOpa3us B Mpejiesiax OJJHOTO BUA.

MyTtanmoHHass W3MEHYMBOCTh. BHIbl MyTalnuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HMHAYUUPOBAHHBIE  MyTalUU. SaepHblE WU
HuToIa3MaTuyeckue myrtauud. COMaTUYECKUE U TMOJOBblE MyTauud. [IpuunHbI
BO3HUKHOBEHUsA MyTaluil. MyTareHol M WX BIHMSHHE Ha OpraHU3MBbL.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O TMpOIecCa. 3aKOH TOMOJIOTUYECKUX pSJI0OB B
HacnencTBeHHOM m3menuuBocty (H.U. BaBuioB). BHesigepHass ©I3MEHUMBOCTh U
HACJIEICTBEHHOCTb.

Onuecenemuxa U ONUSEHOMUKA, pOJIb dNULEHemuYyeckux @axkmopos 6
HAaCc1e008aHUU U USMEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOS.

JdemoHcTpanumn

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Bapuios.

Tabmuubt u  cxembl: «Buasl wu3meHunBocTH», «MonudukannonHas
U3MEHYUBOCTbBY, «KombOunaTtrBHas U3MEHYUBOCTDHY, «Mernosy,
«OmnonotBopeHuey, «I'eHeTnueckue 3a00JaeBaHus YeI0BeKa», « Buabl myTaruii».



O6opynoBanue: XUBbIC W TepOapHbIC SK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dotorpadun) )KUBOTHBIX C PA3THIYHBIMHA BHUIaMH H3MEHUYHNBOCTH.

JlabopaTtopHas pabora «HccnenoBanne 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON W3MEHUMBOCTU. [locTpoeHue BapuallMOHHOTO psiia u
BapUAIMOHHON KPUBOW.

IIpakTuyeckas padora «Myrtauuu y apo3oduiasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun wyenoBexka. MexayHapoaHas mporpaMma HMCCIEHOBaHUS Te€HOMA
yenoBeka.  MeToabl  M3y4Y€HHs  TEHETMKM  YeJOBEKAa: TIE€HEATIOTMYECKH,
OJIN3HEIIOBBIN, LHATOT€HETUYECKU, MOMYJISILIMOHHO-CTaTUCTUYECKUN,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE reHOTHUIA!
MIOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T[[P-ananu3a. HacnencrtBennbie 3a001eBaHus yenoBeka. [ eHHble 1 XPOMOCOMHbBIE
O0O0N€3HH 4YenoBeKa. boJe3HM C HacleICTBEHHOW IPEApacloiOKEHHOCTBIO.
3HayeHUuEe MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUN U JICUCHUH T€HETUYECKUX
3a0oyieBaHU uesoBeka. MeanKo-reHeTUYeCKoe KOHCYNIbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «TEeHEeTHYECKOTO Irpy3a». JTUYECKUE aClEKThl UCCIEHOBAHUN B
00J1aCTH pelaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckne (akTOphl TOBBIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKA K
bu3MYecCKOMY U XUMHYECKOMY 3arpsi3HCHHUIO OKpYyXKaromieh cpenbl. ['eHeTnueckas
MPEAPACIIOJIOKEHHOCTD YEJIOBEKA K MAaTOJOTHSIM.

JdeMoHcTpanuu

Tabnuubl u cxembl: «Kapuotun venoBekay, «MeTolbl U3yUeHUS] TE€HETUKHU
yenoBekay, «[ 'eHeTrnueckue 3a00JIeBaHMs YeTTOBEKAY.

IIpakTnyeckas padora «CocTaBiaeHUE U AaHAINU3 POAOCIOBHOM.

Tema 15. Cestekuusi OpraHu3zMoB

JloMecTuKanuss W CEJNEKUUs. 3apOKACHUE CEJNEKIUMU U JOMECTUKALUU.
Yuenue H. WM. BaBmioBa o lleHTpax mpOWCXOXKACHUS €W MHOTO0Opa3us
KYJIbTYPHBIX pacTeHuil. Posb cenekuumm B CO3JaHUM COPTOB PACTEHUM U IOPOJ
#*uBOoTHBIX. CopT, mopoAa, IITaMM. 3aKOH TOMOJOTHYECKUX pAIOB B
HacienCcTBeHHOM u3MeHuuBocth H. WM. BasunoBa, ero 3HaueHue i
CEJIEKIIMOHHOUN paboThI.

MeTtoapl ceneKIMOHHOW paboThl. VICKyCcCTBEHHBIM OTOOp: MacCOBBIA H
VIH/IUBU1Y AJIbHBIN. JTtamnel KOMOWHAIIMOHHON CCJICKIIUU. HUcneiTanue
npousBoAMTENIed MO TNOTOMCTBY. OTOOp MO TEHOTUINY C TOMOUIBIO OIEHKU
¢dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ ToMolIkio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ|  CEJIeKUMOHHOM  paloThl.
PannanmoHHbIM M XMMWYECKUA MyTareHe3 Kak HCTOYHHUK MYTalui y KyJIbTYPHBIX



¢opm opranu3moB. Mcmonb30BaHHE TEHOMHOTO PENAKTHPOBAHUS M METOJIOB
pexomOunanTHbIX JJHK nis moxyuyenust ucxonnoro matepuana Ajis CEIeKIUH.

[Tonyuenue MOJIUIIIIONIOB. BuyTtpuBugosas ruOpUAU3aIIHSL.
bnu3skopoAcTBEHHOE — CKpemMBaHue, WM UHOpuAuHr.  HeponctBenHoe
CKpeluuBanue, win aytopuauur. ['eteposuc u ero mnpuuuHbl. Mcmnonb3oBaHue
rereposuca B ceneknuu. Otnanénnas rubpumusanus. [Ipeomonenune Oecruiomus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CETICKIIUN PACTEHUHN U KUBOTHBIX. «3e1éHas
DeBONOYUAY.

CoxpaHeHre U M3y4YeHUE I'€HETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUH U
UX JUKUX pOAMYEH g CO3JaHUsl HOBBIX COPTOB W TUOPHUIIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJIbTYp. ZM3yuenue, coxpanenue u  ynpasieHue
2eHeMUYEeCKUMU Pecypcaml CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yesax YIVUUeHUs CYUecmeyiomux U co30anusi HO8bIX NOpPoO, TUHUL U KPOCCO8, 8
MOM uHucie ¢ NpUMEeHeHUeM COBPEMEHHbIX MemOo008 HAYYHLIX UCCAe008aHUL
nepeoosulx uoell U NepCneKmuBHbIX MexXHON02ULL.

JdemoHcTpanumn

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

Tabnuubl u cxembl: «LleHTpbI TPOUCXOXKIEHUS K MHOT00Opa3ust KyJIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTHYECKHUX DPSAOB B HACIEACTBEHHONM MN3MEHUYMBOCTHY,
«Mertonpl cenekuumny, «OTnanéHnas ruopuanzanusy, «MyTtarenes».

JlaGopaTopHas padora «/3yueHrne copTOB KyJbTypHBIX PACTEHUN U MTOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yyeHre METOAOB CEJICKIIMU PACTCHUI.

IIpakTnyeckas padora «IIpuBuBKa pacteHun».

Ikckypceusi «OCHOBHBIE METOJBl U JIOCTHXKEHHSI CEJIEKIMU PAaCTeHUl u
YKUBOTHBIX (Ha CEJIEKI[UOHHYO CTaHLHIO, IJIEMEHHY IO bepmy,
COPTOUCHBITATENIbHBI y4acTOK, B TEIUIMYHOE XO3SMCTBO, B J1abOpaTOpuio
arpOyYHHMBEPCHUTETA WM HAYYHOT'O LIEHTPA)».

Tema 16. buoTrexHosiorust U CHHTETHYECKAasi OHOJIOTHS

OOBEKThI, UCHOJb3yeMble B OHMOTEXHOJOTMH, — KIETOYHBIE U TKAaHEBBIC
KYJIbTY DB, MUKPOOPTaHU3MBI, 1754 XapaKTePUCTHKA. TpagunuonHas
OMOTEXHOJIOTHS:  XJIeOOMeUYeHne, TMOJIYyYEHUE KHUCJIOMOJIOYHBIX MPOAYKTOB,
BuHOAenne. MukpoOuonorndeckuii cuHte3. OOBEKTHl MHKPOOHMOJOTHYECKHX
TexHonorui. [IponsBoacTBo Oenka, aMUHOKUCIOT M BATAMHUHOB.

Co3naHue TEXHOJIOTM U MHCTPYMEHTOB LEJICHAIPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHSI TEHOMOB C LEJBIO MOJYYEHUsI OPTraHU3MOB U X KOMIIOHEHTOB,
coJiepXaliX HE BCTPEYArONIMecs: B IPUPoie OMOCUHTETUUECKUE Ty TH.



Kierounasa unxkeHepusa. MeTonpl KyJnbTypbl KJIETOK W TKaHEW PacTEHUHA M
KUBOTHbIX. Kpuobanku. Comartnueckas ruOpuau3anus U  COMATHYECKHI
sMOpuorene3. lcnonb3oBaHUE TalION0B B CelEKUUH pactenuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Mcnonv3o6anue MOHOKIOHAIbHBIX U NOJUKIOHAIbHBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHME. PeKkoHCTpyKuus
SMUEKIIETOK U KIOHWPOBAHMUE JKMBOTHBIX. MeETOA TpaHCIUIAaHTALMHU SAEP KIETOK.
Texnonozuu 0300po8IeHsl, KYIbMUGUPOBAHUS U  MUKPOKIOHANIbHO20
DPABMHOIICEHUS CENIbCKOXO3AUCNEEHHBIX KYIbMYP.

XpOMOCOMHass W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha H
KoHCcTpyupoBanue pekoMOuHaHTHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTmKeHnss M NEPCHEKTUBBl  XPOMOCOMHOM W T€HHOW  HH)KECHEPHM.
DKOJIOrMYeCKHEe U ATHUECKHUE TPOOIEMbl T€HHOM HHKEHEPHUH.

Menuuuackue 6norexnonaoruu. [loctreHomHas nudpoBas meauruaa. [T11P-
JUarHocTHKa. MeTaOOJOMHBIM aHaau3, TEHOLICHTPUYECKUM aHaau3 IpoTeoMa
YeJoBeKa JUIsl OLEHKM COCTOSIHHSA €ro 310poBbs. VCmosib30BaHHME CTBOJIOBBIX
kinetok. TapretHas Tepamus paka. 3D-OuommkeHepust ansg  pa3pabOTKu
(byHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/IaHHS KOMILIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUH TPEXMEPHOro OMONPHUHTHUHIA U ckaddonauHra
JUISl peIeHus 3a/1a4 IEPCOHAIM3UPOBAHHON MEAUIIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C IENbI0 oOecredeHuss KOMOMHMPOBAHHOU
3anuThl OT Bo3Oynutenet OPBU, ycraHoBieHHE MOJEKYJSPHBIX MEXaHHU3MOB
¢ynxuuonupoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIMX OCO0O ONAcHbIE
3a00JI€BaHUS YEJIOBEKA U )KMUBOTHBIX.

JdeMoHcTpanuu

Tabmump! u cxemsl: «lcnoap30BaHnE MUKPOOPTaHU3MOB B MPOMBIIIEHHOM
IPOU3BOJCTBEY, «KiieTounas nmxenepusn», «I eHHast HUHKEHEpUsD».

JlabopaTopHas padora «/3yyeHne 00beKTOB OMOTEXHOIOTUMY.

IIpakTHyeckas padora «IlomydeHre MOITOYHOKUCIBIX IPOLYKTOBY.

JKckypceusi «bUOTEXHONOTHS — BaKHEWIasi MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxkaenue W pa3sBUTHE SBOJIONUOHHBIX MPeACTABJICHUH B
omnosioruu

OpomonnoHHas teopuss Y. Jlapsuna. IIpennoceuiku BO3HHUKHOBEHUS
napsuHU3Ma. JKu3Hb U Hay4dHas aestenpbHocTh Y. /apBuna.

JIBrKy1Me CUITbI 3BOJIOLMH BUAOB 110 Y. JlapBUHY (BBICOKAs NHTEHCUBHOCTD
Pa3MHOXKEHHS  OpPraHM3MOB, HACJEACTBEHHas HW3MEHYMBOCTb, Oopbba 3a
CYILLIECTBOBAHME, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunTteTnueckoir Tteopun sBomonuu (CTD). HelitpanpHas
Teopusi 3Bomtonuu. CoBpeMeHHas SBOJNIOIHMOHHAS OWoNoTHA. 3HA4YCHHE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUYU €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosbe, Y. lapBun, C. C. YerBepukos, 1. U. [lImansraysen, x. Xonnein, . K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBoil mnpupoasl (o K. Jlunuew)y,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «MexaHusm QopMUpPOBaHUS
npucnocoOsieHnii 'y pacteHuil W kuBoTHbIX (mo Jlamapky)», «Kapra-cxema
mapupyta mytemecTtBus Y. lapsunay, «Haxonku Y. lapBuna», «®@opmbl 60pbObI
3a cymectBoBanuey, «lloponpl romy6eit», «Muoroobpasue KyJabTypHBIX (GopM
KammycTbl», «[lopoapl JOMAIIHKUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BUJIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS JABWXKYIIUX CHJ 3BOJIOLIUNY,
«OCHOBHBI€ MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. Mukpo3BoIIOLHSA U €€ pe3yJIbTAThI

[Tonyssiups Kak 3jeMEeHTapHas €IMHHULA 3BOJIOLMH. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETHYECKOro pa3HooOpa3us W CTPYKTypbl nomyisuui. V3MeHeHue
reHopoHa TOMYyJSUMU KAaK DJIEMEHTAPHOE 3BOJIIOLMOHHOE SBJICHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinGepra.

DOnemeHTapHble (HAKTOPHI (IBIKYIIME CUJIBI) HBOIONUU. MyTalMOHHBIN
npouecc. KomOunatuBHass u3MeH4UMBOCTh. Jlpeiid reHoB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHWS 4YacToT ajuiened B  momyisiusx. Oddext
ocHoBatensd. JIpgexm Oymwuiiounoco eopaviuika. CHudiceHue 2eHemuiecKko2o
pasHoobpazus: npudunsl u cieocmeus. llpossenenue s¢hgpexma Opetigha 2enos 6
oonvwux U manelx  nonyaayuax. Mwurpamuu.  M3omsaums  mOmyJsuii:
reorpaduueckas (MpocTpaHCTBEHHAs), OMoIoruueckast (pernpoayKTHBHAS).

EcrectBennbiii oTOOp — HampaBisoommi  (akTtop 3BoaOIUUA. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JBMXKYLIMHM, CTaOWIM3UPYIOLIUH, pa3pbIBAIOIIUI
(mm3pyntuBHbIN). [lonoBoit oT6op. BO3HMKHOBEHHE U HBOJIIOLHS COLUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco61eHHOCTh ~ OpraHU3MOB  KaK  pe3yJbTaT  MHMKPO3BOIIOLHUU.
Bo3HukHoBeHHe — mpucnocoOieHud y  opraHuzMoB.  Apomopdo3sl U
uanoagantauuu. [Ipumepsl NpucnocoOieHuit y OpraHu3MoB: MOpP(OIOrHUecKue,
¢usnonornueckue,  OMOXUMHUYECKHE,  ToOBeneH4Yeckue.  OTHOCUTEIBHOCTH
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u cTpykTypa. BumooOpa3oBaHue Kak pe3yJibTar
MUKpO3BOMIOIMHU. M3omsius — kimoueBod (aktop BugooOpazoBanusa. [lytu u
CIIOCOOBI BUI000Pa30BaHUS: AJITOTIATPUIECKOE (reorpaduueckoe),



CHUMIIATPUUYECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE» (monuIUIOnIU3anus,
rubpuanzans). JJIMTeIbHOCTh 3BOIIOIMOHHBIX MTPOLECCOB.

Mexanu3mbl GopMHUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponp  3BONMIOMOHHON OMOJOrMM B pa3pabOTKE HAy4HbIX METOJOB
COXpaHeHUs1 OMopa3zHo00pa3us. MUKpPO3BOIIOLMSA U KO3BOIIOLUS Napa3UuTOB U UX
x03sieB. Mexanu3mbl (POPMUPOBAHMS YCTOMUMBOCTH K @HTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI ¢ HEH.

JdeMoHcTpanuu

[Toptpetsl: C. C. UerBepukos, . Malip.

Tabmuupl u cxembl: «MyTanuMoHHass HM3MEHYMBOCTBHY, «llomynsuuonHas
CTpyKTypa Buaa», «CxemMa mposiBieHHs 3aKkoHa Xapau—BaitnOepra», «IBmkyiiue
CHJIBI 3BOJIIOLUNY, «IKOJOTHYECKass M30JSLUS MOMYJSIIUI CeBaHCKOU (hopenny,
«['eorpaduueckas HM3070US  JIUCTBEHHULBI CHUOMPCKOM U JMCTBEHHUIIBI
Jnaypcko», «IlomynsauoHHbIe BOJIHBI YUCICHHOCTH XUITHUKOB U XKEPTB», «CxeMa
JEHCTBUSL eCTeCTBEHHOro o10opa», «DopMmbl OOpbOBI 32 CYIIECTBOBAHUEY,
«MaaycTpranbaelii MenaHnu3mM», «JKuBble uckonaemble», «[IokpoBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaromas OKpacka YKUBOTHBIX»,
«®Puznonoruueckue aganrauum», <«llpucrnocobneHHOCT OpraHu3MoB M €€
OTHOCHUTEIIBHOCTBY, «Kpurepun Buna», «Bunsl-gBoitHukn», «CTpyKTypa BHIA B
npuponie», «CrnocoOsl BUI000pa3oBanus», «l'eorpaduueckoe BHI00Opa3zoBaHMe
TpEX BHUIOB JaHJIBIIIEHY», «DKOJOTUYECKOE BHI000pa30BaHHE BUAOB CHHHUI,
«[Tonunnonael pactennit», «KamycTHo-peaeuHbIi rudpuI.

OobopynoBanue: repObapuu pacTeHU, KOJJIEKIIUN HACEKOMBIX, Uydesa NTHIL U
3BEpel C NIpUMepaMH pPA3IUYHBIX MPUCIOCOOJIEHUM, 4Yydena NTUL U 3Bepei
pa3HbIX BHJOB, TepOapum pacTeHWW ONU3KUX BHUAOB, 00pPa30BABIIMXCS
pa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi pabdora «BbisiBIeHHE HM3MEHUMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopuass  padora «lIpucmocobrmenus  OpraHm3MOB U = HX
OTHOCHTEJIbHAS 11eJIeCO00Pa3HOCTh.

JlabopaTtopnas pabGora «CpaBHEHHE BHUIOB MO MOP(}OIOrHIecKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoJIIOLNS U €€ pPe3yJIbTaThI

Meroasl HU3y4eHHS MAaKpOd3BOJOUMU. [laJleOHTOJIOrMYECKHE  METOAbI
u3yueHus oHBomouuu. llepexognsie ¢GopMbl U (PUIOTEHETUYECKUE  PSIbI
OpPraHU3MOB.

buoreorpapuyeckue mMetonpl u3ydeHus sBomtonuu. CpaBHeHHE (GIOpbl U
(ayHBl MaTepuKoOB M OCTpOBOB. buoreorpadpuueckue odbnactu 3emnu. Bunsl-
SHAEMUKHU U PEJIUKTBHI.



OMOPHOJIOTUYECKHE W CPABHUTEIHHO-MOP(POIOTHUECKHE METOMBI U3YUCHHS
sBONIONMH. ['eHeTHYecKue MeXaHU3Mbl HBOJIOLMM OHTOT€HE3a W MOSIBJICHUSA
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTMYHBIE  OpraHbl.
PynumenTtapHele  opranbl M aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTUYECKME  METOJbl  M3YyYEHHsS]  DBOJIOLUU.
['omonoruunasie TeHbl. COBpEMEHHBIE METOIBI IMOCTPOSHUS (HHUIOTCHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTallu{ U 3BOJIIOIUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (TMpaBuia) BOMIONUU. [IpuHyun cmenvl QyHKYUl.
HeobOpatumocTs 3BoJolMK. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLIHH.

JdemoHcTpanumn

[Toptpetsl: K. M. bap, A. O. Koanesckuii, ®. Mromnep, 3. ['ekkensb.

Tabnuubl U cxembl: «DUIOTEHETUUECKUN sl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yoObie  smepb», — «Creronedansy,  «PuHnoduth»,  «CeMeHHbIE
nanopoTHukw», «buoreorpaduueckue 30HBI 3emin», «lpeld KOHTHUHEHTOBY,
«PemukThry, «HavampHble CcTaguy SMOPUOHATHHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE H aHAJOTUYHBIE OpraHby, «PyIUMEHTBI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE Ha0Opbl YEJOBEKa W IIUMMaH3e», «lJaBHbIE
HaIPaBJICHUS BOTIOLUNY, «O01IME 3aKOHOMEPHOCTH SBOIIOLIMI.

OO6opynoBanue: KOJUICKIIMH, TepOapuu, MYJSDKH HCKOMAEeMbIX OCTAaTKOB
OPraHu3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne u pa3BuTHe *KU3HA HA 3emule

Hayunpie tHmoTe3sl TPOUCXOXKICHUS KU3HM Ha 3emiie. AOWoOreHes u
nancnepmusi. JJoHayyHble MPEACTABICHUS O 3aPOKICHUM KU3HU (KPEAIMOHU3M).
['MnoTe3a NOCTOAHHOTO CaMO3apOXKIACHUS )KU3HU U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannannanu, JI. [Tactepa. [IporcxoxaeHue ®u3HU U aCTPOOUOIOTHSI.

OcHOBHBIE JTallbl HEOPTaHUYECKOU SBOJIIOLUH. [ImanerapHas
(reosiornyueckasi) JBOJIOIHUA. XHUMHUYECKas OdBOJOIUA. AOWOTeHHBIM CHHTE3
opraHuyeckux BeniecTB M3 Heopranumdeckux. Ombir C. Mwmepa u I'. HOpu.
OOpa3zoBanue mnoiaumMepoB U3 MoHoMmepoB. KoarepBatHas rumoteza A. .
Onapuna, runore3a nepBuyHoro oyiapoHa JIx. XomnaeitHa, reHeTUUecKasi TUIIoTe3a
I'. Ménnepa. Pubosumer (T. Uek) m rumorteza «mupa PHK» VY. T'mnbGepra.
dopmupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKICTKH.

HUctopuss 3emnm U Meronpl €€ wu3yuyeHus. MckomaeMple OpraHUYeCKUE
octatku. ['eoxpoHonorus u e€ Meroabl. OTHocuTenbHas U  aOCONIOTHAs
reoXpoHOJIOrus. ['€0OXpOHOJIOrnuecKas MKaja: 30Hbl, 3pbl, IEPUOJIbI, STOXH.



HavaneHble sTambl opranudeckor 3Bosrounu. l[losBiieHne u 3BomOLUSA
MEPBBIX KJIETOK. DJBOMIONHUSA MeTabonm3Ma. BO3HUKHOBEHHE TEPBBIX HYKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKN KaK aHAJIOT MEPBBIX HA 3eMJje COOOIECTB.
CrpomaronuTtsl. [IpokaproTsl U SyKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (CuMOUOreHe3). DBOMIOIMOHHOE MPOUCXOKIEHUE
BUPYCOB. [IpoucxoxkneHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMH BbICHIUX pacTeHUuH. OCHOBHBIE apoMOp(hO3bl
pactenud. Beixon pacteHuit Ha cymry. [losiBieHHWe CHOpPOBBIX pPACTEHUH W
3aBoeBaHME UMM cymd. CeMeHHble pacTeHus. [IpoMCXOXKIeHHE IBETKOBBIX
pPaCcTCHUM.

OCHOBHBIE 3Talbl JBOJIONHUH >KUBOTHOTO Mupa. OCHOBHBIE apoMopho3bl
*KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKM3Hb B BOAE. DBOIIOLHUS MO3BOHOYHBIX.
[Mpoucxoxnenne ampuoOuin u pentuiuil. Ilpoucxoxnenne MICKOMUTAIOMINUX U
nturl. [lpunnun wmoueBoro apomopdosa. OcBoeHHe O€CMO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3emMje IO ’paM M MEepUoAaM: apxeu, MPOTEPO30il,
najgeo3or, Me3030M, KaiHo3oi. OOmas xapakTepucTUKa KiIuMara H
reojornyeckux npoueccoB. [losiBlieHME M pacHBET XapaKTEPHBIX OPraHU3MOB.
Yrieobpa3oBaHue: €ro yCJIOBHS U BIMSHHUE HA TA30BBIN COCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHHUS — SKOJIOTMYECKHE KPU3HUCHI MPOUUIOro. IIpuunHel u
CJEACTBUS MacCOBBIX BbIMHpaHHIl. COBPEMEHHBIN HKOJOTMYECKUA KPHU3HC, E€ro
ocobenHocTH. [IpobGaema coxpaneHus 6nopazHooOpas3us Ha 3emiie.

CoBpemeHHas cuctema opraHudeckoro mupa. IlpuHnumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE IPYNIIbl OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. H.
Omnapun, /Jx. Xongeits, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuubr u cxembl: «Cxema omnbita @. Penny, «Cxema onswita JI. [Tactepa mo
M3YUYCHHUIO CaMo3apoxkaeHus: ku3Hm», «Cxema ombita C. Mumiepa, I'. Opuy,
«JTanbl  HEOPraHWYECKOW  »BomouuM»,  «l'eoXxpoHonormyeckas  IIKaIa,
«HauanpHble 3Tanbl OpraHUYeckoi 3BoIONUNY, «Cxema 00pa3oBaHUSI DYKapHUOT
nyTéM cumoOnoreHneza», «Cucrema KuUBOW TpUpoAb», «CTpoeHue BHpYyCay,
«Apomopdossl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIE BOJOPOCIHY,
«MHorokietounsle Bogopocian», «Mxwm», «llanmoporHukn», «l'ogocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHUS KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey, «KueuHOMOTOCTHBIEY,
«IInockue YepBm», «Ynenucronoruey, «PBIOBDY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecs», «lItnuppy, «Miekonuraromue», «Pa3Buthe Ku3HU B
apXxeuckou spe», «Pa3BurHe )XU3HU B POTEPO30MCKOMN d3pe», «Pa3BuTne Ku3HU B
MaJIC030MCKOMN 3pe», «Pa3BuTHE KU3HU B ME3030MCKOM 3pey, «Pa3BUTHE KU3HU B
KaltHO30MCKOM 3pe», « COBpeMEHHasl CUCTeMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuy pacTeHU pa3IUYHBIX OTAENIOB, KOJUIEKIIMH
HAaCEKOMBIX, BJIAKHBIC IIPENApaThl )KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIUN
WUTJIOKOXKHUX, CKEJEThl TII03BOHOYHBIX JKMBOTHBIX, 4Yydela MTUL W 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IMOJE3HBIX HCKOMAEMBIX, MYJSDKH OPraHUYECKHX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sa0oparopHas padora «MoaenuMpoBaHUE — ONBITOB
Munnepa—tOpu o u3yueHnto abuoreHHOro CMHTE3a OPraHuYeCKX COSAUMHEHUN B
NEPBUYHOI aTMochepe».

JlaGopaTtopnasi paGora «/3yyeHue W omMCaHWE MCKOINAEMBIX OCTATKOB
JPEBHUX OPTAHU3MOBY.

IIpakTuyeckas padora «l3yueHne OCOOEHHOCTEH CTPOCHHUS pPACTCHUI
Pa3HBIX OTAEIIOB).

IIpakTHyeckas padora «/3yueHue ocCOOEHHOCTEN CTPOEHUS MMO3BOHOYHBIX
YKUBOTHBIX)».

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznenel u 3anaum aHTpONOIOruK. MeToasl aHTPONIOJIOTUH.

CraHOBIEHUE TPEACTABICHUN O MPOUCXOXKICHUU YeJIOBEKAa. PerurunosHeie
B033peHus. COBPEMEHHbBIE HAYYHBIE TEOPHH.

Cx0AcTBO yenoBeKa ¢ KUBOTHBIMH. CHCTEMATHYECKOE MOJIOKEHUE YETIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOP(OJIOTHYECKHE, AMOPHUOTIOTUYECKHE, (bU3HOTOTO-ONOXUMHUIECKHE,
noBegeHueckue. OTIIMYKA YEeI0BEKa OT KUBOTHBIX. [IpsIMOX0XKIeHHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra WU BTOPOW CUTHAJIIBHOU
CHCTEMBI.

JBmkyue cuiibl (pakTophl) aHTpONoreHe3a: OMOJIOTUYECKUE, COLUAIbHbIC.
CooTHomieHne OMOIOTMYECKUX U COIMAIBHBIX ()aKTOPOB B aHTPOINOTEHESE.

OCHOBHBIE CTaJMU AHTPOIOTreHe3a. PaHHHME 4YenoBeKOoOOpa3HbIe 00€3bsSHBI
(IPOKOHCYJIBI) U paHHUE MMOHTUIBI — O0IIHE MTPEIKHU YEIOBEKOOOPA3HBIX 00€3bsH U
Jo/ied. ABCTPAJIONUTEKU — JIBYHOTHE MPEIKHU JIIoJeh. YeIOBEeK yMENbIi, MepBbIe
W3TOTOBJICHHs OpyAuH TpyZAa. YeloBeK NpsIMOXOISAIIMK U NEPBBIM BBIXOJ JIIOJEU
3a  npenensl  Adpuku. YemoBek reimenvOeprckuii  — 0o0mMA  TPENOK
HEaHJIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA pa3yMHOro. YeloBeK HEeaHAEPTAIbCKUN
KaK BHUJ JIFOJECH XOJIOMHOTO KiauMarta. YenoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JIEHUCOBCKHM 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a npenenamu Adpuku.
[TameoreneTrka 1 najgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4elOoBeKa. EcTecTBEeHHBI OTOOpP B MOMYJISIIMSIX
yesnoBeka. MyTannoHHBIA Tpouecc u noaumopdusm. IlomynsiuunoHHBIE BOJHBI,
nperid reHoB, murpanus U «3GQexT ocHOBaTEN» B MOIMYJSIUIX COBPEMEHHOTO
4eJI0BEKa.

Yenoseueckne pacel. [lonarne o pace. bompmme pacel: €BponeouIHast
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBATOpUAJbHAs),  MOHTOJOHIHAs
(a3maTcko-aMepuKaHCKas). Bpems M myTu pacceleHHsl 4YeJoBEKa IO IUIAHETE.
EnuncTBO  4yenmoBedeckux — pac.  HaydHass  HECOCTOATENBHOCTH — pacu3Ma.
[Tpucnoco0aeHHOCTh 4YENOBEKAa K pa3HbIM YCIOBUSM OKPYXKAIOLIEH Cperbl.
BnusHue reorpaduueckoil cpenpl U Apelida TeHOB Ha MOP(QOJIOTHIO U
($U3MONOTHIO YeTIOBEKA.

MexauciuminHapaple  MeToAbl B (pusmdeckoit  (OMOJIOTHYECKON)
AHTPOIIOJIOTMM.  OBOJIIOLMOHHAs ~ aHTPOIIOJIOTMS W MAJICOAHTPOIOJIOTUs
YeJIOBEUECKUX MOIMyJsuui. bruoconnanbHble MCCIEN0BAaHUSA NPUPOABI YEIOBEKA.
HccnenoBanue KOBOMIOLUHI OMOIOTHYECKOTO U COLIMATIBHOTO B YEIOBEKE.

JdemoHcTpanumn

[Toptpetsr: Y. lapsun, JI. JIuku, . 4. Porunckui, M. M. I'epacumos.

Tabnuup! 1 cxembl: «MeTobl aHTPOIIOJIOTUNY, «I 0JIOBHOM MO3I YellOBEKay,
«YenoBekooOpa3Hble 00€3bsAHbY, «CKeleT YeJoBeKa M CKEJleT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbID», «J[BHKYILHE CUIIbI aHTPOIIOT€HE3a», « DBOJIIOLIMOHHOE
IpEeBO  4YENOBEKa», «ABcTpanonurek», «YemoBek  yMmenslil»y, «Yenosek
IPAMOXOJAIINI, «JleHuCcoBCKUN denoBek» «Heannepranbubsy, « KpoMaHbOHLBDY,
«IIpenku uenoBekay», «ITalbl IBOJIIOLUHU YEIIOBEKA», «Packl yenoBekay.

OOopynoBaHue: MyJSDKM — OKAMEHEJIOCTEeHM, NpeaIMEeTOB MaTepuaIbHOU
KyJIbTypbl TpPENKOB YeJOBeKa, penpoaykiuu (pororpapuu) KapTuH C
MU(POJIOTUYECKUMU U OHOJEHCKUMHU CIO)KETaMU TMPOUCXOXKICHHUS YEIOBEKa,
¢oTorpaduu HaX0JOK UCKONAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YEIOBEKA, MOJEIIb
gyepena 4YejJoBEKa M 4Yepena IIMMIAaH3€, MOJENb KHCTH 4YEJIOBEKAa WM KHUCTH
IMMIIAH3€, MOJEIIA TOPCa MPEAKOB YEIOBEKA.

JlabopaTtopnas pabora «l3yueHue ocoOeHHOCTEH CTPOCHHs CKeleTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM.

IIpakTHyeckas padora «/3ydeHue 3KOJIOTMUECKUX aJalTalui 4YeJIOBEKay.

Tema 6. Jkojiorusi — Hayka 0 B3aUMOOTHOIIEHHMSIX OPraHU3MOB H
HAJIOPraHU3MEHHBIX CUCTEM C OKPY:KaKILIel cpeaou

3apoxaeHue U pa3BuTHE 3Kojoruu B Tpynax A. I'ymOonbara, K. ©. Pynbe,
H. A. CeBepuona, 3. I'ekkensi, A. Tencnu, B. H. Cykau€Ba. Paznensl u 3agaumn
sKosnoruu. CBs3b 9KOJIOTUU C APYTUMH HAyKaMH.



Meroasl 3kosioruu. IloneBpie HaOMOAEHUS. ODKCIEPUMEHTHI B 3KOJOTHUU:
OpupoAHble W JiabopaTtopHble. MoJenupoBaHHE B SKOJIOTMU. MOHHUTOPHHT
OKPY>KaIOIIeH Cpeibl: TOKATbHBIN, PETHOHATBHBIN U TII00ATBHBIMN.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUW i1 YEJIOBEKa. DKOJOTMYECKOE
MHPOBO33pPEHME KAaK OCHOBA CBS3E€M YENOBEYECTBA C NpUpoaoi. PopmupoBaHue
HKOJIOTHYECKOM KYJIBTYPBI U SKOJOTUYECKON I'PAMOTHOCTH HACEJIEHUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ymbonsar, K. ®@. Pynbe, H. A. CeBepiios, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorum», «Meroasl 3konorun», «Cxema
MOHUTOPHUHTIA OKPY’KAOLIEN CPEABD).

JlaGopaTopHuas padora «3yuenue METOJIOB DKOJIOTUYECKUX
HUCCIIEI0OBAHUI.

Tema 7. Opranusmsl 4 cpeaa OOUTAHUA

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeictBus. Knaccudukanus
IKOJIOTUYECKUX (HAaKTOPOB: adMoTHUYECKUEe, OMOTUYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JAEUCTBHUS dKoJormueckux (axrtopos. IIpaBuno munumyma (K.
[lnpenrens, ). JIu6ux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBbl.

Ab6uotnyeckue ¢akropbl. CBeT Kak sKonornueckuit ¢akrop. JleiicTBue
pa3HbIX YYaCTKOB COJIHEYHOI'O CIEKTpa Ha OPraHU3Mbl. DKOJIOTHYECKUE TPYMIIbI
pacTeHHil M >KUBOTHBIX [0 OTHOIIEHWIO K cBeTy. CHUrHalbHash poOJib CBETA.
DoTONEPUOIU3M.

Temmneparypa kak »skojoruueckuii (akrop. JledicTBue Temrepatypsl Ha
opranu3Mbl. [10MKHUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocth kak skosormyeckuiit ¢axkrtop. Ilpucrnocobnenus pacTeHHil K
nojJiep kKaHuo BojgHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOUIEHUIO K
Boje. [Ipucnoco0aenns )KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXKHUMA.

Cpenbl oOWTaHUS OPTraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, MOYBEHHAs,
ryOMHHass  TOANOYBEHHAs,  BHyTpuopraHuzMeHHas.  DU3HKO-XUMHYECKHE
0COOEHHOCTH cpel oOuTaHus opraHu3MoB. llpucnocoOiieHus OpraHu3MOB K
YKU3HU B Pa3HbIX CpeAax.

buonornyeckuie putmbl. BHemiHwe u BHyTpeHHHE pUTMbL. CyTOUHBIE U
TOJUYHbIE PUTMBL. [IpHCrOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHUSM
YCJIOBUU KU3HU.

Kuznennsie @QopMbl opranu3MoB. [loHsiTuE O JKHU3HEHHOW (Qopme.
KuszHennbie popMbI pacTeHU: 1epeBbs, KyCTaAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re0OUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHHUS M 00pa3a JKU3HHU.

buotnueckue (bakTopsI. Bunet  OMOTHMYECKMX ~— B3aUMOJICHCTBUIL:
KOHKYPEHIUs, XUIIHUYECTBO, cUMOUO03 U ero gopmel. [lapazutusm, koonepauus,
MyTyaJlu3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHu4YecTBO). Hetpoduueckue
B3aUMoOJEUCcTBUS  (Tomuueckue, (Qopuueckue, Gdadbpuueckue). 3HAUYCHHE
OMOTHYECKUX B3aUMOJCHCTBUM JUIsl CYHIECTBOBAaHUSI OpPraHU3MOB B Cpelie
obutanus. [I[puHIKIT KOHKYPEHTHOTO UCKITIOYEHUS.

JdeMoHcTpanuu

Tabmuupbl U cxembl: «Ikonorudyeckue @axropb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TEIIOKpOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE KUBOTHBIEY», «DU3MOJOTHUECKUE aJanTallluu
KUBOTHBIX», «Cpeabpl o0OUTaHUS OpraHu3MoB», «buosoruueckue pUTMBIY,
«Kuznennole  Gopmbl  pactenuit», <« KuzHeHHble  (GOPMBI  KHUBOTHBIXY,
«IKOoCcHUCTEMA HMIMPOKOJIUCTBEHHOIO Jieca», « IKOCUCTEMa XBOMHOTO Jiecay, «llenu
NUTaHus», «XumHudecTBo», «llapasutmsm», «Koukypenmus», «CumoOmo3»,
«KommeHncanuszmy.

O6opynoBanue: repbapuv pacTeHUW M >KUBOTHBIX, MPUCIOCOOIEHHBIX K
BIUSHUIO Pa3IUYHBIX SKOJOTHYECKUX (PAKTOpOB, TepOapuu CBETOIHOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHI, CBETOJNIOOUBBIC, TCHEITIOOWBHIC H
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIUN TETJIOIIOOUBHIX,
3UMOCTOMKHX, MOPO30YCTOMUYMBBIX PACTEHUM, yyuesa NTHUIl U 3Bepel, repdapuu
pacTeHui, OTHOCSUMXCS K rurpoduram, kcepopuraM, me3opuTraM, KOMHATHBIE
pacTeHusi TaHHBIX TPYMI, KOJUIEKIIMU KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapuu W KOJUIKIIMM PACTCHWA W JKUBOTHBIX, OOJAJaIONuX dYepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHHSIM YCIIOBUW JKW3HH, repbapuu u
KOJUIEKIIMM PACTEHUM M >KMBOTHBIX PAa3JIMYHBIX YKU3HEHHBIX (OPM, KOJUIEKLIUU
YKUBOTHBIX, YYaCTBYIOIIUX B Pa3IMYHBIX OMOTUYECKUX B3aUMOIECHCTBUSIX.

JlabopaTopuasi padora «BpisiBIeHHE TNPUCTOCOOJICHUN OpPraHU3MOB K
BIIMSTHUIO CBETAY.

JlabopaTopuasi padora «BpisiBIeHHE TNPUCTOCOOJICHUI OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopHasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUU U3
pa3HBIX MECT OOUTAHUS.

Tema 8. Dxo10rus BUAOB U NOILYJIS UM

DKOJIOTUYECKUE  XApPaKTEPUCTHUKA  MOMYJIALMH. [Monynsums  kax
ouonoruyeckas cucrema. Poib HEOJHOPOAHOCTU Cpefibl, GU3NUECKUX OapbepoB U
oco0eHHOCTeN OMOoJoruu BUAOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPhI
nonyyasinuid. OCHOBHBIE TIOKa3aTENW MOMYJISLUUU: YHCICHHOCTh, IUIOTHOCTb,



BO3pPaCTHAsi M IIOJIOBAasi CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALHA.

Dkosioruyeckas CTpykrypa nonyiasiuud. OUeHKa YMCIEHHOCTH MOMYJIALNU.
JlnHamMuka monmynsiuyd U €€ peryJisiuus. bUOTHYECKMI TOTEHUHAN IOIMYJISIIUH.
MoaenupoBanrue TMHAMHUKHA TOMyIsiuud. KpuBble pocTa YMCICHHOCTH OMYJISLNH.
KpuBble BbDKMBaHUA. Perynsammsi YWCICHHOCTH TMOMYJISIHA: poyib (PaKTOpoB,
3aBUCSIIMX Y HE 3aBUCSIIUX OT INIOTHOCTU. JKOJIOTUYECKHUE CTPATETUH BUJOB (T- U
K-ctparerun).

[Tonatue o0 sKoJorMuecKod Huie Buaa. MectooOutanue. MHoroMepHas
Mozenb 3Kosiorndeckon HumM Jx.M. XartunHcoHa. Pa3mepsl 3KONIOrMYECKOU
HuM. [loTeHnmanpHas 1 peann3oBaHHAs HULIU.

Bun kak cucrema nmomynsumi. Apeanbsl BUAOB. Buapl M uX KU3HEHHBIE
CTpaTeruu. JKOJIOTUUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJCHUS W MUrpalMil >KUBOTHBIX. buonornueckue
VHBAa3UU YyKEPOJHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuiel U cxeMbl: «IKOJOTHMUYECKHUE XAPAKTEPUCTUKH TOMYJISIIUNY,
«ITpocTpaHCTBEHHass  CTpyKTypa mnomyianuun», «Bo3pacTHeie  nupamMuisl
nonyasiqun», «CKOpOCTh  3aceleHUsi TIOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuzmMammn», « Moaens 3kosmornueckour Humm J[x. M. XatunHconay.

O6opynoBaHue: repOapun pacTEHUM, KOJIJIEKITUN KUBOTHBIX.

JlaGopaTopnasi pabora  «lIpucnocoOneHus ceMsH  pacTeHUN K
pacceIeHuIo».

Tema 9. IKkoj0rusi COO0IECTB. IKOJOTHUECKHE CUCTEMbI.

CoobmiectBa opranu3moB. buoinieno3 u ero crpykrypa. CBsizu Mexmy
OpraHu3MaMu B OHOIIEHO3E.

Oxocuctema kak OoTkpbiTas cucrema (A. [x. Tencnu). OyHKIIMOHATBHBIE
OJIOKM OpraHu3MOB B JKOCHUCTEME: MPOAYLIEHTbl, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne nemm u cetu. AOuoTHUeckue OJOKU
skocucteM. [1ouBbI U Wikl B 3k0ocucTeMax. KpyroBopoTt BEIIECTB U MOTOK SHEPTUU
B DKOCHCTEME.

OCHOBHBIC  TIOKa3aTeau  JIKOCUCTEMBbl. buomMacca W OpoOayKuUHS.
DKOJIOTUYECKHE MUPAMHUIBI YUCEeI, OMOMACCHI i SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Duyxmyayuu.
HamnpapneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKieccuu. [lepBuuHble U
BTOPUYHBIE CYKIIECCMM U HUX TMPUYUHBI. AHTPONOTCHHbIC BO3JCHUCTBUS Ha
cykueccuu. KinumakcHoe coobiiectBo. buopaznoobpasue u 1mogHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.



[Tpuponubie 3x0ocUCTEMBI. JKOCcUcmembl 03Ep U pex. IKocucmemvl Mopetl U
oxeanos. Ikocucmemvl myHOp, 1€eco8, cmenetl, nyCcmboltb.

AHTpONOreHHbIE HIKOCUCTEMBI. ArposkocucTteMa. ArpoueHos. Pazmmuus
MEXIYy aHTPOIIOT€HHBIMH U MIPUPOTHBIMHU 3KOCHCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoakocucteM. [opoxackas
dbnopa u ¢dayna. CuHaHTpomm3anus TOpOACKON dayHbl. buomornyeckoe u
XO35IIICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemMax. Ponb kackaonoeo sgpghexkma u 6u008-30upukamopos (Kirouesvix
6U008) 8 yHKYUOHUpOBaHuu 3Kkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKITY
CMEXHBIMH 3KOCUCTEMAMH. Y CTOMYUBOCTh OPTAHU3MOB, MOIYJISALUNA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwi 8030eticmaus 3aepA3HeHUl pPA3HbIX Munos Ha
cybOpeanu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSX,
OCHO8bl ~ IKOJIO2UHECKO20 ~ HOPMUPOBAHUS — AHMPONO2EHHO20  B8030€UCEUAL.
MeTomon0rrss MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTCHHBIX IKOCUCTEM.

JdemoHcTpanumn
[Toptpet: A. JIx. Tencnu.
Tabmuubt u  cxembl:  «CTpykTypa  OuoueHo3a»,  «IKOocuUCTEMaA

HIMPOKOJUCTBEHHOTO JIEcay, «DKOCHUCTEMAa XBOWHOIO Jiecay, « ODyHKIMOHAIbHbIE
IPYIIIBl OPraHU3MOB B 3KOcUCTEME», «KpyroBopoT BEIIECTB B 3KOCHUCTEMED,
«lenu nutanus (nacTOMIIHAS, JETPUTHAS)», « IKOJIOTHYECKas MUPAMHIA YUCEID,
«Jkojoruyeckas nupamusia OMOMacch», «IKOJIOTHUecKas MUpaMUia SHEPTUNY,
«O0pazoBanue 6osotay, «llepBuunas cykueccus», «BoccTaHOBIIEHHE Jieca MOCIe
noxkapa», «JKocucrteMa o3epa», «ArporeHos3», «KpyroBopor BemiecTB U MOTOK
JHEPrUU B arpoueHo3e», «[Ipumepsl ypOboskocucTem».

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uy4eJia MTHIL U
3Bepeil, repdapuu KyJbTypHBIX U JUKOPACTYIINX PACTEHUH, aKBApUYM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «3ydyenue u onucanme ypo03KOCHCTEMBI.

JlaGopaTtopnas paGora «/I3ydyeHue pa3zHOOOpa3usi MENKHX IMOYBEHHBIX
YIEHUCTOHOTHUX B PAa3HBIX SKOCUCTEMAX.

IKCKYpcUsi «IDKCKypCcHsl B TUIMYHBIN OnoreoiieHo3 (B ayOpaBy, Oepe3HsK,
eJIbHUK, HA CYXOJIOJIbHBIM UM MOMMEHHBIN JIyT, 03€p0, O0JIO0TO)».

DKCKYpcusi «IJKCKypCUsl B arposkocuctemy (Ha Mojie WIA B TEIUIMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buochepa — obmiernanerapHas o0ojiouka 3eMiM, TJI€ CYILIECTBYET WIIU
CyllleCTBOBaJIA >kM3Hb. Pa3BuTHe mpencrasiaeHuii o 6uocdepe B Tpyaax . 3rocca.



VYuenue B. . Bepnaackoro o 6mocdepe. O6nactu 6mocdepsr u e€ coctas. JKupoe
BelIecTBO Orochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CyIecTBOBaHUs Onocdepbl. OcoOeHHOCTH OHOChEpHl Kak
ri100aIbHON 3KOCcUCTEMBI. J[MHamuueckoe paBHOBecue B Ouochepe. KpyropopoTsl
BEILECTB U OMOTEOXUMHUYECKUE LUKIbI (Yriiepoaa, a3oTa). PUTMUUHOCTE sIBIIEHUN
B Ouocdepe.

3oHanbHOCTh Ouocheprl. IlonsitTue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TyH/Ipa, XBOMHBIE Jieca, CMEIIaHHbIE U IIMPOKOJUCTBEHHBIE Jieca, CTeH, CABaHHBI,
NyCTBIHU, TPOMUYECKHUE JIeca, BHICOKOTOpbs. Kiumart, pacTUTENIbHBIN U KUBOTHBIN
MUp OMOMOB CYIIIH.

Ctpykrypa 1 QyHKIHMS KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHILIMAJa U
ouochepHbIx QyHKIUHA.

JdeMoHcTpanuu

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

Tabmumpr u cxemsl: «['eocdepst 3emnn», «KpyroBopor azora B mpupome»,
«Kpyrosopot yriepona B npupoae», «KpyroBopoT Kuciopoga B HpUPOIE»,
«KpyroBopoT Boawl B mipupojae», «OCHOBHbIE OMOMBI Cymny, «Knmmatuaeckue
nosica 3emnm», «TyHapay», «Taira», «Cmemanueiii gec», «lIIupokoaucTBEeHHBIM
aecy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuyeckuii aecy.

O6opynoBanue: repbapun pacTCHUIN pa3HBIX OMOMOB, KOJUICKITUHN YKUBOTHBIX.

Tema 11. YennoBek u okpy:Kaomias cpeaa

DKOJIOTMUECKHE KPU3UChI M HMX TMpUYMHBL. Bos3nelcTBue uyenoBeka Ha
ouochepy. 3arpsizHeHHEe BO3AyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOM cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenne mnouBbl. OxpaHa
NIOYBEHHBIX peCypcoB. MI3MeHeHHEe KiInmara.

AHTpPONOreHHOE BO3JEHCTBHE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
pPacCTUTENBHOTO W >KUBOTHOTO MHUpa. OCHOBHBIE NPHUHIMIBI OXPaHbl MPUPOJIBI.
Kpacaesie kHuru. OcobOo oxpansemble Tmpupoanbie Ttepputopuu (OOIIT).
Borannueckue caipl U 300J0TMYECKHE MTAPKH.

OCHOBHBIE TPHUHIMIBI YCTOMYMBOIO Pa3BUTHsI YEJIIOBEYECTBA U MPUPOJBIL.
PanponanbHoe  MPUPOAOMNONIB30BAHWE M COXpaHEHHE  OMOJOTHYECKOTrO
pazHooOpazus 3emiu. OOmMEe 3aKOHOMEPHOCTH TJOOANBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIIEICTBUA.

Pa3zBuTne METONOB MOHHUTOPUHIA pPa3BUTUS OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie ucciedosauus nepexooa K pecypcocbepezarowiell u
KOHKYPEeHmOocnocooHou snepeemuxe. buonoeuueckoe paznoobpasue u buopecypchoi.
Hayuonanvnvlie ungopmayuonnvie cucmemvl, obecneyugarowue 0OCmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OCHOBbI



aKopeadburumayuy dKocucmem U cnocob6oe 060pbdvLI ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHbIX 9KOCUCTEM.

JdemoHcTpanumn

Tabmuubl W cxembl:  «3arps3HeHue  atMocdepbl»,  «3arps3HeHue
ruapocdepsl», «3arpsizHeHre MouBb», «llapHukoBeIil  AddexkT», «Ocobdo
OXpaHseMbI€ IPUPOTHBIC TEPPUTOPHUIY», «MOeH yIIpaBIsIeMOTO MUPAY.
O6opynoBanue: ¢oTorpaduu OXpaHIEMBIX PACTCHHA W KUBOTHBIX KpacHoi
kHuru Poccuiickoi @enepanuu, KpacHoi KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
oOyyJaroummucs MporpaMM CpeiaHero o0miero oOpa3oBaHMs: JIMYHOCTHBIE,
METaNpPEIMETHBIE U PEIMETHBIE.

B cTpykType TUYHOCTHBIX Pe3yiabTaTOB OCBOEHUS MPOTPAMMBI 10 OMOJIOTHUN
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYarONUMUCS POCCUHUCKON
IPaKIAHCKOM UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINpPEACNICHUIO0, Haiuuyue Momusayuu K OOy4YEHUI0  OHOJIOTHH,
yeneHanpasiieHHoe pazeumue BHYTPEHHUX YOEXKIEHUN JIUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH ¥ HMCTOPUYECKUX TPATUIIMNA Pa3BUTHS OHOJIOTUYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb 00YUAIOUINXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIbBHOCTH LI€HHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHMsl, Haluyue  NPA6OCO3ZHAHUS  DKOJOTUYECKOU
KyJbTYPbI, CHOCOOHOCMU CMA8UMb 1IN U CTPOUTD KU3HEHHBIC TIIAHbI.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHHUS MPOTPAMMBI IO OHMOJIOTHH JTOCTUTAIOTCS
B €IMHCTBE Y4YEOHOW M BOCIUTATEIBHON JEATEIbHOCTH B COOTBETCTBUHU C
TPaJULMOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMH, ICTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMu
MOBEICHUS U CIOCOOCTBYIOT MpoOIleccaM CaMONO3HAHHs, CAMOBOCHHUTAHUS U
CaMOpa3BUTHUSA, PAa3BUTUS BHYTPEHHEW TMO3UIMU JUYHOCTH, NATPUOTU3MA U
YBAKEHHS K 3aKOHY W IMPABOINOPAIKY, YEITOBEKY TPYJla U CTaplIieMy MOKOJEHUIO,
B3aMMHOTO YBA)KE€HUsSI, OCPEKHOrO OTHOIIEHUS K KYyJbTYPHOMY HACJIEAUI0 HU
TPaJULMsM MHOTOHAMOHAIBHOTO Hapoaa Poccuiickonn depepaunu, npupojsie u
OKPYXKAIOIEH cpeae.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHS yueOHOTOo Tmipeamera «buomorusy»
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTh 00yYaroUuXcsi pyKOBOJCTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIW, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIINX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OONIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITa U ONbITA JEATEIILHOCTH B MPOLECCE pealM3alii OCHOBHBIX HANpPaBJICHUN
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKON MO3HUIIMK 00YyJArOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX MpaB MU OO0S3aHHOCTEH, YyBaXKEHUE
3aKOHa U MPaBOIOPSIKa;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEITEIIBHOCTA NPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHUWH YUYEOHBIX M TMO3HABATENbHBIX 3aJa4, BHIMOJIHEHUU
OMOJIOTHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsITh COOCTBEHHYIO TO3UIHMI0O [0 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHHE YYHUTHIBATh B CBOUX JIEHCTBHUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOZCHCTBUS JIOJEH ¢ pa3HbIMU yOEKACHUAMHU, KyJIbTYPHBIMH LIEHHOCTSIMH U
COLMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IHIPOLIECCE COBMECTHOIO BBINOJHEHHS
y4eOHbIX, TIO3HABAaTEJIbHBIX M HCCJIEAOBATENbCKUX 3aJa4, YBaKUTEJIBHOIO
OTHOILUEHUSI K MHEHHIO OIMOHEHTOB NPH OOCYKIEHUU CIHOPHBIX BOIPOCOB
OMOJIOTHUYECKOTO COJEPKaHUS;

TOTOBHOCTbh K TYMAaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCIIMTAHMS

c(hOopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPUOTHU3MA, YBAKEHHS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH MEPE]
Ponnuou, ropmoctn 3a cBOM Kpal, CBOXO PoauHy, CBOW S3BIK M KYJBTYDY,
MPOIIUIOE ¥ HACTOSIIEE MHOTOHALIMOHAJIBLHOI0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLIEHHUE K MPUPOJHOMY HACIEOUIO U MAaMATHUKAM ITPUPOJIBI,
JNOCTHXKEHHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BuUTHE OHMOJOTUM, TMOHUMAHHUS 3HAYEHHs OHOJOTMHM B TMO3HAHUU 3aKOHOB
IPUPOABI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOexXJIEHHOCTh, TOTOBHOCTh K CIIyKEeHUI0 M 3ammTte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAh0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MTOBEJICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAlMI0 U TPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JINYHOTO BKJIJIa B IOCTPOEHUE YCTOMYMBOIO Oy IyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTENSM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPUHATUS LEHHOCTEM CEMEWHOW JKU3HHU B COOTBETCTBUM C
TpaguuusaMu HaponoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/Ja, OOIIECTBEHHBIX OTHOILICHUN;

MMOHMMAHUE IMOIMOHATBHOTO BO3ACHCTBHS )KMBOM IPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXXEHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMIJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, (OPMHUPOBAHHUA KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0/1aroNOyYus:

NOHMMaHHWE W pealu3alus 3740pOBOro M 0e3omacHoro ooOpasza KU3HU
(3m0poBO€  mHUTaHHWE, COONIOJEHHME TUTHCHUYECKUX TPaBHWJI U HOPM,
cOAMaHCUPOBAHHBIM PEXKUM 3aHATUH M OTHbIXa, peryisipHas ¢uznyeckas
aAKTUBHOCTb), OEpEKHOI0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOIIECHUS K
cOOCTBEHHOMY (PM3HUYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

NIOHMMAaHUE LEHHOCTHM NPABWI HHIMBUAYAJbHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUsX, YTPOKAIOIINUX 300POBBIO U JKU3HU JIFOJIEH;

OCO3HaHHE TOCHEACTBUIM U HENMPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOiIeHus
aJIKOTr0JIsl, HAPKOTHKOB, KYpEHHUs);

6) TpPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTD K TPYZY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYI0JI00HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW U COLUUAIBHOMU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATD, TJIAHUPOBATH U CAMOCTOSITEITLHO
BBIIIOJIHATH TAKYO JAESTEIBHOCTD;

UHTEpPEC K pa3inyHbIM chepaM MpodhecCHOHAIBHON NeATEIbHOCTH, YMEHHE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynaymield mpodeccud U peaTn30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3OBaHHIO M C€aMOOOpPa30BAHMUIO Ha
IIPOTSKEHUH BCEU JKU3HU;

7) 3K0JIOTH4€CKOI0 BOCIIUTAHMA

HKOJIOTUYECKU IIEIeCO00pa3HOe OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYIlIECTBOBAHMS;

NOBBILIEHUE YPOBHS OSKOJOTUYECKOW KyJIBTYypbl: INPUOOPETEHHE OIIbITA
IUIAHUPOBAHMS IIOCTYIIKOB M OLICHKM HMX BO3MOXKHBIX IOCIEACTBUM A
OKPYXKAIOLIEH CPEbl;

OCO3HaHHE TI00aJTbHOIO XapakTepa SKOJIOTMYECKHUX MpoOjeM W MyTed X
peLIeHHs;

CIIOCOOHOCTh HMCIOJIB30BaTh IpPHOOpETaeMble MpU H3YYEHUM OHOJIOIMH
3HaHWA M YMEHHUS NpHU pEHIeHUH MpoOJeM, CBS3aHHBIX C PaLUOHAIBHBIM
IPUPOJIOTNIONB30BaHUEM  (COONIO/IEHHE  TpaBWJI  TOBEACHUS B  MPHUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B SKOCHCTEMAax, OXpaHy BHJIOB,
AKOCHUCTEM, OHOChephl);

aKTUBHOE HENPUIATHE JEHUCTBHM, NPHHOCAIIMX BpEl  OKpyKarouen
IPUPOJIHON Cpelie, YMEHHE NPOTHO3UPOBATH HEOIArONpUATHBIE SKOJIOIMYECKHE
NOCJIEJICTBUS MPEANPUHUMAEMBIX JEHCTBUN U NIPENOTBpALIaTh UX;



HaJU4HUE PA3BUTOIO HKOJOTMYECKOrO MBIIUICHHS], SKOJIOTHYECKOM KYJIBTYPHI,
OmnbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIIPaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBATbCA MMM B IIO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPaKTUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTUYECKON JESITEIIBHOCTH 3KOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOILECTBEHHOW IMPaKTUKW, OCHOBAHHOI'O Ha JUAJOre
KyJbTYp, CHOCOOCTBYIOILLETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHUTATEIbCKOM KYJBTYpPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXIY JIOAbMU U IO3HAHUS MUPA;

NOHMMaHUE crneuuuKy OMONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JAaHUM LIEJIOCTHOTO
IpEICTaBICHU 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE MPHUPOAbI, YEJIOBEKa U
oOmiecTBa, B TMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M PpELICHUH MpodiieM
COXpPaHEHUS IIPUPOIHOTO PABHOBECHSI;

yOeKAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHOW IMBHIIM3AIINU:
o0OecrieyeHrnss HOBOTO YPOBHS pPa3BUTHS MEIULMHBI, CO3JAAHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX  pelIaTh PECypCcHble  MPOOJIEMBl  pa3BUTHUSA
YeJI0BEYECTBAa, MOKUCKA MyTeHl BBIXOJA U3 TI00ATbHBIX IKOJIOTHUECKUX MPOOIEM U
o0OecrieyeHns  Mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAILHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B IIOJYYEHUMU OMOJIOTMYECKMX 3HAaHMH B LEJAX
NOBBIIICHUSI OOIIEW KyJIbTYphl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PYHKUMOHAJIBHOW T'PaMOTHOCTH O0OydYarommxcs, GpopmMupyemon
IpU U3Y4EHUH OUOJIOTUHY;

IIOHUMAaHUE CYLUIHOCTH METOJIOB IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMmble 3HAHHsS MJI1 aHalu3a u
OOBSICHEHUS ABJICHUI OKPY’KAIOLIETO MUpa U MPOUCXOIAUINX B HEM M3MEHEHHH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAYYHBIX (DAKTOB H
MMEIOIINXCS JAaHHBIX C LEJIBIO TIOJy4YEHHsI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BATh OHMOJIOTMUYECKUE 3HAHUS Ui
peleHust npo6sieM B peabHbIX )KU3HEHHBIX CUTYAlIUAX;

OCO3HAHME ILIEHHOCTHM HAyYHOW JEATEIbHOCTH, T'OTOBHOCTh OCYLIECTBIIATH
IIPOEKTHYIO U UCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHIANBUAYAIBHO U B IPYIIIIE;

FOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHUIO U
caM000Opa30BaHNI0, K AKTHMBHOMY IIOJIyYEHUIO HOBBIX 3HAaHUN IO OHOJOTMH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMHU.



METAIIPEIMETHBIE PE3YJIBTATbBI

MerarnpeameTHbIe pe3yJibTaThl OCBOEHUsI ydeOHoro mpenmera «buonorus»
BKJIIOYAIOT: 3HA4YMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATHUS, OTPa’KaloIIne
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBICHUE, Mpoliecc,
cUCTeMa, Hay4dHbIH (haKT, MPUHLIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleloBaHUe,  HaONOJIeHHe,  M3MEpEHUe, OKCIEpPUMEHT U JIpyrue);
yHUBEpCAIbHBIC Yy4ueOHBbIE JCUCTBUS (ITO3HABATENIbHBIC, KOMMYHUKATHBHEIE,

PETYJISTUBHBIE), oOecrieunBaroIme dbopmupoBanue GyHKIIMOHATEHOM
IPaMOTHOCTH UM  COLMAJbHOW KOMIIETEHIMH OOYy4YaroluXcs; CIOCOOHOCTD
o0yyJaronmumxcs HCTIOJIb30BaTh OCBOCHHBIE MEKIUCIUITMHAPHEIE,

MUPOBO33pPEHYECKHE 3HAHUS W  yHUBEpCaIbHbIE YyueOHbIE JCHCTBHS B
IIO3HABATEJILHON U COLMAIIBHOW MTPAKTHUKE.

B pesynpraTte w3ydeHwss OWONOTMM HA YPOBHE CpeaHEro 0oOIIero
obpazoBanusi 'y oOyugaromerocs OyayT copMUpOBaHBI IMO3HABATEIIbHBIC
YHUBEpCaJIbHbIC YUeOHbIE JEeHCTBUS, KOMMYHHUKATUBHbBIE YHUBEPCAJIbHBIC YUECOHBIC
JNEWUCTBUS, PEryJATUBHbIC YHUBEpCAJIbHbIE Yy4eOHBIC JIEUCTBUSA, COBMECTHAs
NESTCIIbHOCTb.

MeramnpeamMeTHbIe pe3yiabTaThl OCBOCHHUS MPOTPAMMBI CPEIHETO O0O0IIero
00pa30BaHUsl TOJKHBI OTPAXKATh:

OBJaageHue YHHBepPCAIbLHBIMU Y4eOHbIMU NMO3HABATEIbLHbIMHU
NeHCTBUSIMMU:

1) 6a30Bble JIOrHYecKue JeMCTBHS:

CaMOCTOSITEIbHO  (OpPMYJIHMPOBATh W aKTyalW3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh NPU OCBOCHHHM 3HAHUM MPUEMBI JIOTHUYECKOTO MBIILICHUS
(amanm3a, CUHTE3a, CpaBHEHHUS, Kilaccudukaimu, 0000IIeH M), paCKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATHHA (BBIICIATh WX XapaKTEpPHBbIC NMPHU3HAKH, YCTAHABINBATH
CBSI3U C JIPYTUMH MOHATHUSIMM);

ONpENeNATh IEJIU JSATCIbHOCTH, 3ajiaBasi HapaMeTpbl W KPUTEPUU UX
JIOCTUKEHHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMH IEIISIMU;

WCITOJI30BaTh OMOJIOTUYECKHUE TIOHSATUS JIsl OOBSICHEHUS (DAKTOB M SBICHUMN
YKABOW MPUPOBI;

CTPOUTH JIOTMYECKUE paCCyXJACHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SIBICHUSX, (DOPMYIMPOBAThH BHIBOIBI M 3aKIIFOUCHHS,;

IPUMEHSTh CXEMHO-MO/ICIIbHBIC CpencTBa JUIS MIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHWN B M3yYaeMbIX OMOJIOTHUECKHX OOBEKTaxX, a



TakK€  NPOTHUBOPEUHMI  Pa3HOTO  poOJAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaTeiBaTh IJIaH pEIICHUs MPOOJIEMBbI C YYETOM aHaan3a UMEIOLIUXCS
MaTepHabHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEIBHOCTD, OLIECHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKU MOCTEACTBUN ACSITEIbHOCTH;

KOOPAMHUPOBaTh M BBIMOJHATH pabOTy B  YCIOBHSX  PEalbHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIICHUE IPU PEUICHUN )KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIa/IE€Th HaBbIKAMU Y4eOHO-UCCIIEI0BATENBCKONW U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHusi npodjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEIbHOMY TIOMCKY METOJIOB PEIIEHHsI MPAKTHUECKUX 3a]1a4, TIPUMEHEHUIO
pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIONIb30BaTh pPAa3jMyHble BUABI JEATEIBHOCTH MO TOJXYYEHHIO HOBOTO
3HAHUS, €ro HWHTEpPIpEeTalNH, MPeoOpPa30oBaHUI0 M NPHUMEHEHHUI0 B Y4YeOHBIX
CUTYalUsAX, B TOM UUCIIE MIPH CO3JaHUH YUEOHBIX U COLUATIBHBIX MPOEKTOB;

(dopmMHUpoBaTh HAYYHBIN TUIT MBIIUICHHS, BJIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHATUSAMHU U METOJIAMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATEIBHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIISAITh TIPUYMHHO-CIIECACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peUleHHs, HAaXOAWTh apryMEHThI AJs JJ0Ka3aTeJIbCTBA
CBOUX YTBEPXJACHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBATh TOJYYEHHbIE B XOJE€ pELICHHS 3aJaud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBHSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OILICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh LIE€JICHANPABICHHBIN MOMCK MEpEeHOca CPEJACTB U CIOCOOOB
JENUCTBUS B TPO(HECCHOHATBHYIO CPEy;

yYMETh TMEPEHOCUTh 3HAHWS B IMO3HABATEIbHYIO UM MPAKTHUYECKYIO 00JacTH
KHU3HEIeATEIIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTAaTh HOBBIE HJEU, NpejiaraTh OpUTHHAJIbHBIE MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYyCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

3) padora ¢ nnopmanuei:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOpPMALIUU (TeKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJSIPHOW JHTEeparype, OWOJIOTHYECKUX CIIOBapsAX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



uH(OPMAITUIO PA3INYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ T0CTOBEPHOCTh U HEMMPOTUBOPEUNBOCTH;

dbopMyIHpPOBATH 3aNPOCH M MPUMEHSATh PA3IMYHBIE METOJNBI MPU MOWCKE U
oTbope Omosiornyeckor MHPopMaIuu, He0OXOAMMOMN /JIsI BBIMOJHEHUS YUEOHBIX
3amady;

npuoOpeTaTh OIBIT KCHOJB30BaHUS MHGOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJbTYPY aKTUBHOTO HCITOIH30BAHUS PA3IMYHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJbHYIO  (OpMy  TIpeaCTaBICHUS
ouosiornyeckor uHpopmaluu (CxeMbl, TpaguKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
H ApyToe);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KayeCTBE CpeAcTBa IMpu pabote ¢
Oouonornueckoi wMHGOpPMANMEW: TNPUMEHSATh XUMHYECKHE, (QU3NUYECKUE U
MaTeMaTHYeCKUe 3HAaKW U CUMBOJIBI, (hopMmyIbl, ab0peBHaTypy, HOMEHKIATYpY,
UCIIONB30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HATJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HAaBaHWSA W 3aUTHl  WH()OpMmaIuwy,
UHPOPMAITMOHHOK 0€30MMaCHOCTH JTMYHOCTH.

Ogi1aieHHe YHUBEPCAJbHBIMA KOMMYHUKATUBHBIMH A€HCTBUSMM:

1) o61enme:

OCYIIECTBIISATh KOMMYHHUKAITMHU BO BCeX c(pepax »KM3HU, aKTUBHO YIaCTBOBATh
B JIMAJIOTe WM TUCKYCCHH MO CYIIECTBY 0OCYXIaeMOil TeMbl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXKICHHS OTHOCHTEIHHO BBITIOJHEHUS TIpeiaracMoin
3a/la4y¥, YYUTHIBATh WHTEPECHl U COTVIACOBAHHOCTh TO3MIMHA APYTUX YYACTHHUKOB
JTMAJIoTa WA TUCKYCCUHN);

pacmo3HaBaTh HEBEpOAbHBIE CPEACTBA OOINCHHS, TOHWMATh 3HAYCHUE
COLIMATIFHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHSI KOH(JIMKTHBIX CHUTYAaIlHid,
YMETh CMSATYaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BIAJCTh PA3TUYHBIMU CTIIOCOOAMHU OOIINECHHS] M B3aUMOJCHCTBUS, MOHUMAThH
HAMEPEHUS IPYTUX JIIOJIEH, MPOSBIISITh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOppPEKTHOM popme popMyarpoBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeJIbHOCTD:

MOHMUMATh M HMCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAMBUIYJTBHON
paboThI MpH PEIICHUH OMOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBAThH HEOOXO0IUMOCTh
IPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOICHCTBUS TIPH PEIICHUU YUeOHOH 3a1a4u;

BBIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHH C Y4ETOM OOIIMX
WHTEPECOB M BO3MOXKHOCTEH KaKIOTO WICHA KOJUICKTUBA;



IIPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OPTraHU30BbIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JECWCTBHM,
pacmpenenartb poid ¢ Y4E€TOM MHEHH Yy4YaCcTHHUKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KAa4e€CTBO CBOEr0 BKJIA[Aa M KaXXJOrO0 YYaCTHHKAa KOMaHIbl B
001 pe3ynbTat mo pa3paboTaHHBIM KPUTEPUSIM;

IIpe/yarartb HOBBIE IIPOEKTHI, OLEHMBATh HJAEH C TO3MLUHWHA HOBH3HBI,
OPHUTHHAIBHOCTH, NPAKTUYECKON 3HAUNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETHUYECKOE IIOBEICHUE B PaA3JIMYHBIX
CUTYaIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIUATUBHBIM.

OBJaeHne YHMBEPCANbHBIMH PeryJATUBHBIMU AeHCTBUSAMM:

1) camoopranuszanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABJICHHUS TpoOJIeM U HX
pelIeHus B )KU3HEHHbBIX U YYEOHBIX CUTYaIUSX;

BbIOMpaTh Ha OCHOBE OHOJIOTUYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBHUAX M NOCTYNKAax IO OTHOLICHWIO K KUBOM NPHUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO JESATEIbHOCTD, BBISBIATH
npo0JeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIbHON
NEATEIBHOCTH U )KU3HEHHBIX CUTYaLNsIX;

CaMOCTOSITENIbHO ~ COCTaBISATh IUIAaH pEIICHHs MpoOJeMbl C  yu&€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTEHU;

JaBaTh OLIEHKY HOBBIM CHUTYaLUsIM;

pacumMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOUYTCHHI;

JieNaTh OCO3HaHHBIA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (HOPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYyIUIUU B
pa3HBIX O0JacTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLIEHMBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJIaJ€Th HABBIKAMU  [O3HABATEJIbHOM  peQUIeKCMM KAk  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HMX PE3YJbTATOB H
OCHOBaHMi, UCMOJIb30BaTh MPUEMBI pedIEKCUU IJI OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OIIEHMBAaTh PUCKM WU CBOEBPEMEHHO IPUHHUMATh PELIECHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl JPYTMX IIpU aHaIU3€ pe3yJbTaToOB
NEeSATEIbHOCTH;

3) npuHsTHE Ce0S U APYrUX:

IPUHUMATB ce0sl, MOHMMAsi CBOM HEJOCTATKU U TOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl [JPYrMX IIpU aHaJlu3e pPe3yJbTaToOB
NESATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U IPABO JIPYIUX HA OLIUOKH;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH IPYTOro YEJIOBEKa.
INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pPE3yNBTaTBl OCBOCHHS COJEPKAHHS Y4eOHOro mpeamera
«buonorusiyy Ha yrayOn€HHOM ypOBHE OPHUEHTHUPOBAHBI Ha oOOecleueHue
npopuapHOro  00yueHus:  oOydaronuxcss — Owosorumu. OHM  BKJIIOYAIOT:
cnenuduyueckue aJjig OMOJIOTMM HAayYHbIE 3HAHMS, YMEHHS U CLIOCOOBI IEUCTBUM 1O
OCBOEHHUIO, UHTEPHIPETAIIMU U NPeoOpa30BaHUIO 3HAHUW, BUJIBI NESITEILHOCTH MO
MOJTyYCHUIO HOBBIX 3HAHWWA W MX MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE B
peaNbHbIX KWU3HEHHBIX cUTyauusx. lIpeameTHbie pe3ynbTarbl MPEICTABIECHBI IO
roJiaM U3y4eHusl.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yyeOHoro mnpeamera «buonorus» B 10
KJacce OIDKHBI OTPaXaTh:

c(hOPpMUPOBAHHOCTh 3HAHMK O MECTe€ W POJU OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHpaA, B
NO3HAHUM  3aKOHOB  MNPUPOJBI M  PEIIEHWH MpoOJieM  paluOHAIBHOIO
MIPUPOOTIOIH30BAHNS, O BKJIAJE€ POCCHUICKHUX W 3apyOCKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWW, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIAralIire OWOJOTHYECKUEe TEPMUHBI M TOHATHUS (PKU3HB, KJIETKA,
OpraHusM, MeTaboJu3M, TOMEOCTa3, CaMOpPEryJslusi, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYHUBOCTh, POCT U Pa3BUTHUE), OUOJOTUYECKUE TEOPUU
(xknerounas teopus T. llIBanna, M. llIneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnencTBeHHocTH T. Moprana), yuenuss (H. WM. BaBwioBa — o meHTpax
MHOTOOOpa3usi U MPOUCXOXKIAEHUS  KYJIbTYPHBIX  pPAcCTEHUM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO MOKOJIEHHUS, PACIIEIJIEHUS, YUCTOThI TaMeT,
HE3aBUCUMOTO HacienoBanuss [. Menaens, TOMOJIOTMYECKUX PAIOB B
HACJIEICTBEHHOU U3MEHUYHBOCTHU H. . Basuiiona), MPUHLIUIIBI
(KOMITJIEMEHTapHOCTH )

BJIaJICHUE OCHOBHBIMM METOJAaMH HAy4YHOTO IO3HAHMS, HCIIOJIb3YEMBIX B
OMOJOTUYECKUX HWCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONMUCaHWE, W3MEpEHUE,
HAOJIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYLIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHW3MOB, B TOM YHUCIE
OaxTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKa, CTPOCHUS OPraHOB M CUCTEM
OpPraHOB pACTEHUIl, >KMBOTHBIX, YEJIOBEKa, IPOILIECCOB KU3HEIEATEIHLHOCTH,
NPOTEKAIOIIUX B OPraHM3Max PAaCTEHHI, KUBOTHBIX U YeJOBEKa, OMOJIOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (METa0OIU3M), MPEBPAILCHUS YHEPTHH, OPOKECHHUS,
aBTOTPO(PHOTrO U reTepoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHUHTE3A,
MHTO3a, Mei03a, raMeToreHes3a, SMOpHOreHes3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pPa3sMHOXEHMS,  WHAMBUIYaTbHOTO  pa3BUTHs ~ OpraHuzMa  (OHTOTEeHEe3a),
B3aMMOJICHCTBHS F€HOB, T€TEPO3HCA, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAYy OPraHOMJIAMHU KIETKH M HUX
(GYHKIUSAMU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M HX QYHKIUSIMH, MEXKIY
OpraHaMM U CHCTEMaMH OpPraHOB Y pAacCTeHWM, >KMBOTHBIX M 4YeJIOBEKa M UX
GYHKIMAMH, MEXIy CHCTEMaMH OpPraHOB W MX (QYyHKIUSAMH, MEXAY OSTanamu
oOMeHa BEIECTB, 3TallaMy KJIETOUYHOTO IIUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
3TamamMu SMOPUOHATFHOTO PAa3BUTHSA, TEHOTHIIOM M (PEHOTHNOM, (EHOTUIIOM U
dbakTopamu cpeibl OOUTaHUS;

YMEHHUE BBISBIATH OTIMYUTEIbHBIE MPU3HAKH KHUBBIX CHUCTEM, B TOM YHCIIE
pacTeHuil, KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIWE AapTyMEHThbI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JJIsl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HbBIX
CHUCTEMaTHYECKUX IPYTIIT;

yYMEHHUE pemaTbh OMOJOTrHYeCcKUe 3a7a4uu, BHISBISATh IPUUYUHHO-CIICICTBEHHBIE
CBSI3U MEX[Y HUCCIIEAYEMbIMU OMOJIOTHYECKUMHU MPOIIECCaMU U SBJICHUSIMH, J€JIaTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH IOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJHATH J1a0OpaTOpHbIE M MpakTHYEeCKHe pPadoThl, COOIIOIAThH
MpaBuiia Mpu padoTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THUIOTE3bl, MPOBEPATH HUX OSKCIEPUMEHTAIbHBIMU
cpenctBaMu, (GOpMyIHUpYs Iellb HCCIENOBaHUS, AHAIU3HPOBATh IOJYyUYEHHBIC
pe3yJIbTaThl U AENIaTh BHIBOJBL;

yMEHHE Yy4JacTBOBAaTh B y4EOHO-MCCIIENOBATEILCKONW PabOTe Mo OMOJIOTHH,
9KOJIOTUM M MEIUIMHE, TMPOBOAMMON Ha 0asze HIKOJbHBIX HAayYHBIX OOIIECTB, U
nyONMYHO  TPEACTaBIATh  IOJyY€HHBbIE  Pe3yJbTaThl HAa  yYEHHUYECKUX

KOH(EpEeHILINSX;
YMEHHE OIICHUBATh AITHYECKHE AacCIEeKThl COBPEMEHHBIX HCCIEJI0BAaHUN B
obnmactu  OuomorMM W MEAMUMHBI  (KJIOHUPOBAaHHE,  HCKYCCTBEHHOE

OIUTIOIOTBOPEHUE, HAIPABICHHOE HM3MEHEHHE T'€HOMa M CO3JIaHUE TPAHCTEHHBIX
OpTraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynymied mpodeccrnoHalbHOM
NEATETLHOCTH B 00JAaCTH OWOJOTHH, METUITMHBI, OMOTEXHOJOTHUH, BETEPUHAPHH,
CEIBCKOTO XO3SIICTBA, MUINEBOW MPOMBIITUICHHOCTH, YIIIyOJISITh MO3HABATEIHHBIN
MHTEPEC, HAMPABJIECHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTRYIOIIEH MTpodeccuu u
IPOJOJDKEHHE OMOJIOTMYECKOro 00pa3oBaHMs B OpPraHM3alUsAX CPEIHEro
po(heCCHOHANBFHOTO U BBICIIET0 00pa30BaHUs.

[IpeameTHBIC PE3yNbTaThl OCBOCHHS y4eOHOTO TipeameTa «buonorus» B 11
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeECTe€ U pPOJU OHOJOTMHM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAy4YHOMU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB TMPHUPOJLI U PEHICHUU SKOJOTHYECKHUX
npobsieM 4YeloBEeYeCTBa, a TaKXKe B PEHICHUH BOIPOCOB PaIOHAIBHOTO
IPUPOAOIOIH30BAHUS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
0011IeCTBY, YEIOBEKY, O BKJIaJIe POCCUUCKUX U 3apyOEKHBIX YyUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHHY;

yMEHUE BIIAIETh CUCTEMOW OMOJIOTMUECKMX 3HAHWM, KOTOpas BKIIOYAET
ompezeNieHusT W TMOHMMAaHHE CYIIHOCTH OCHOBOMOJAralmomux OHOJOTHYECKUX
TEPMUHOB M TIOHATUN (BWJ, dKOocHUCTeMa, Ouocdepa), OHOIOTHYECKHE TEOPUH
(aBomonionHas teopus Y. JlapBuHa, CMHTeTUYECKAsl TEOPUS ABOJIOIUH), YUEHUS
(A. H. CesepuoBa — 0 nyTsx 1 HampasieHUsx 3Boitounu, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHeTHUeckoro paBHoBecwst J[x. Xapmu u B. BaitnOepra,
3apogsimeBoro cxoiactsa K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
AKOJIOTMYECKON THpaMUJIbl dHEPTruM), rumnore3bl (rumore3a «vupa PHK» V.
['unbepra);

yMEHUE  BIQJ€Th  OCHOBHBIMH  METOJaMHW  HAyYHOTO  TO3HAHUA,
WCITOJIb3yEeMBbIMHA B OMOJIOTUYECKUX UCCIIEIOBAHUSX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIIEPUMEHT), CIOcO0aMU BBISIBJICHUS U
OIICHKM aHTPOTIOT€HHBIX U3MEHEHHUI B MPUPO/IE;

YMEHUE BBIICIATh CYIIECTBEHHBIC TMPU3HAKU: BHJIOB, OHOTEOIIEHO30B,
IPKOCUCTEM H Omocdepbl, CTAOMIM3UPYIONMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJJIOTIaTPUUECKOTO U CUMIATPUYECKOTO
BUJI000pa30BaHUs, BIAUSHUS ABMKYIIUX CHJI SBOJIOLUMU HA TeHO(POH I TOMYJISIIUH,
PUCTIOCOOJICHHOCTH OPraHU3MOB K Cpejlie 0OMTaHus, YepeloBaHUsl HAMNpaBIICHUN
HBOJIIOLIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBS3M MEXAYy NPOIECCAaMH 3BOIIOIHH,
JBIDKYIIMMHM CHJIaMU aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHbIX KOCHCTEM HU
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISIBISATH  OTJIMUMUTENbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpele OOWTaHWs, aOMOTUYECKUX M OMOTHYECKHX



KOMIIOHEHTOB  SKOCHCTEM, B3aWMOCBSI3e  OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEeMAaTHUYECKUX TPYTI, B3aUMOCBSI3H OPTaHU3MOB M CPEIIbI OOUTaHMsI, €IMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXPaHEHUS MHOrooOpasus BHUAOB H
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOIBI M YEIOBEYECTBA;

YMEHHE peniaTh ONOJIOTHYECKUE 3a/1a4H, BBISABISATH TPUUNHHO-CIICICTBEHHBIC
CBSI3M MEXKy UCCIIEeyeMbIMUA OMOJIOTHYECKIMH MPOIIECCAMHU U SIBIICHUSIMH, JIEaTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH IOJIYYCHHBIX PE3yJIbTaTOB,

YMEHHE BBIMOJHATH J1a0OpaTOpHbIE M MpakTHYeCKHe padoThl, COOIIOATH
npaBuiia npu paboTe ¢ yueOHBIM U JIa0opaTOPHBIM 000PYA0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, MPOBEPATh HX OSKCICPUMEHTAILHBIMH
cpenctBaMu, (GOPMYIHPYS IeNlb HCCICIOBAaHUS, AHAIM3UPOBATH IOTyUYCHHBIC
pe3yabTaThl U CNIaTh BHIBOIBL;

yMEHHE Yy4JacTBOBAaTh B y4EOHO-MCCIIENOBATEILCKONW PabOTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJbHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPEICTaBIATh  TOJYy4YEHHBIE  pEe3yibTaThl HAa  yUYEHHYECKUX
KOH(EPEHITUAX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOKICHUHU JKU3HU, YEJIOBEKa
U UYEJIOBEUECKUX pac, O MPUYMHAX, MOCIEJACTBUSIX U CHOCO0aX MpeAOoTBpalleHUs
rJ100aabHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymiel mnpodeccrnoHanbHOM
JESITEIIBHOCTH B 00J71aCTH OMOJIOTHH, YKOJIOTHUH, TPUPOIOTIONH30BAHUS, MEAUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHM, CEJIbCKOTO XO3SMCTBA, MHILEBON
MPOMBIIIUICHHOCTH, YIJIYOJIATh TO3HABATEILHBIH WHTEPEC, HAMpaBIICHHBINH Ha
OCO3HAaHHBIM  BBIOOp  COOTBETCTBYIONIEH  TpodeccCMM W TPOJOHKCHHE
OMOIOTHYECKOro 00pa3oBaHUs B OpraHU3AIUSIX CPETHETO MPOo(hecCHOHAIBHOTO U
BBICITIETO OOpa30BaHUAI.



TEMATHYECKOE INTAHUPOBAHUE 10 KJIACC BHUOJIOI'USA
Kosun4vecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3ie/ioB u (un¢ppossre)
n/n TeM MPOrpaMMBblI Bcero Konrpoapueie  Ipakruteckue Touka pocra o0pasoBaTe/ibHbIe
padoThI padoThI pecypchl
buonorus xak Hayka
2 JKuBbIE CUCTEMBI U KX U3yUYECHUE
buonorus kieTku 0.5
4 Xumuyeckas Opranu3aus 10 1
KJIEeTKHU
T.P. N/p1
KnetoyHas
membpaHa.
5 Ctpoenue u GyHKIIUU KICTKH 8 2 T.P. N/p1
OpraHennsl
NPUCYLLME }KUBOTHOM
KNEeTKU
T.P. N/p 18.
6 OOMeH BelecTB U MPEeBpaIlCHIE 9 | MpoLieCeh! AbXaHs
SHEPIrUU B KJIETKE 1 boTocHHTES.
7 Hacnencteennas nadopmanus u 9 0.5
peanuzanus e€ B KIIETKE
8 JKHU3HEHHBINH UK KJIETKH 6 1
T.P. N/p9, 11
KpaTKas
9 Crpoewme u dyniimn 17 1.5 XapaKTePUCTUKA
OpraHu3MOB ObIXTOV
coeanHUTENbHOM




TKaHM U F1aZKon
MbILLEYHOM TKAHMU.
T.P. /1/p 10. Ckener.
CTpoeHue KocTel
T.P. N/p 8.
KpoBeHocHas
cucTemMa 1 KpoBb

yesoBeKa
10 PazmHoxeHue u pa3BuTHE 2 L5
OpraHu3MOB
I'eneruka — Hayka o
11 HACJIEICTBEHHOCTH U 2 0.5
M3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH 10 |
HacJIeICTBEHHOCTH
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 I'eneTnka uenoBeka 0.5
15 Cenexkuusi OpraHu3MoB 4 1
buorexnonorusa u
16 4
CHUHTETHYECKAS. OUOJIOTHS
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 102 13 7

I[TPOI'PAMME




11 KJIACC BUOJIOTI'UA
Kosun4vecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3nesioB U (undposbie)
n/n TeM MPOrpaMMbl Bcero Kontpoanueie  Ipaxkruueckue Touka pocra oOpa3oBaTe/ibHbIE
padoThI padoThbI pecypen
3apoKICHUE U Pa3BUTHE
1 3BOJIIOIMOHHBIX MTPECTABICHHI 4
B OMoJIOTHH
) MuxkposBomntonus u eé 14 )
pe3yabTaThl
3 MaxkpoaBoitouus u eé 6
pe3yabTaThbl
4 [IpoucxoxaeHue u pa3BUTHE 15 L5
KU3HH Ha 3emiie )
5 [IpoucxoxaeHue yenoBeka — 10 1
AHTPOIIOTCHE3
DKOJIOTUsl — HayKa 0O
6 B3aUMOOTHOUIEHUSX OPTraHU3MOB 3 0.5
Y HAJJOPTaHU3MEHHBIX CUCTEM C
OKpYXKaroIlei cpenou
T.P. N/p 14.
OcBeLleHHOCTb, KakK
9KOI0rMYEeCKnii
dakTop.
7 Opranusmel 1 cpeia 00UTaHus 9 1.5 T.P. N/p 16.
UccnepoBaHue
OCBELLEHHOCTU

T.P. N/p 13.




BiaskHOCTb BO3AyXa
8 OKoJ0rus BUAOB U MOMYJISILUN 9 0.5
% roronmeon enerews . 03
10 Buocdepa — rnobanpHas 6
9KOCHUCTEMA
11 UYenoek 1 okpyxaroiias cpeaa 6
12 PesepBHOE BpeMms 8
OBUIEE KOJIMYECTBO YACOB I10 102 75 3

[NPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC BNOJIOI'UA
Jara JIeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTebHbIE
Kosun4vecTBo 4yacoB U3yYeHUs pecypchl
Jr:;-)n Tema ypoka
Kontpoabsubie IIpakTuueckue
Bcero
padoThI padoThbI
buonorus kak
KOMIUICKCHAs HAyKa U https://www.google.com/url?q=http://school-

1 Kak 4acTh 1 03.09.2024 collection.edu.ru/ sa=D ust=1482852150150000
COBPEMEHHOTO T usg=AFQjCNE-WkWwEK-qLckiQj24wcclB6Dd9A
oOmiecTBa
KUBBLE CHCTEMbI 1 HX https://www.google.com/url?q=http://school-

2 . 1 collection.edu.ru/ sa=D ust=1482852150150000
cponcTBa 04.09.2024 o= AFQICNE-WkWwEK-qLckiQi24wcclBEDA9A
VYposHeBas https://www.google.com/url?q=http://school-

3 OpraHu3aus )XKUBbIX 1 06.09.2024 collection.edu.ru/ sa=D ust=1482852150150000
CUCTEM T usg=AFQjCNE-WkWwEK-ql ckiQj24wcclB6Dd9A
Hcropust OTKpBITUS U https://www.google.com/url?q=http://www.edu.ru/

4 W3YYEHUS KICTKH. 1 10.09.2024 sa=D ust=1482852150153000
Kierounas TCOpHUA o usg=AFQjCNEuRQGVPUF{FiBMLiQCUSLW 1xEaxQ
Metonarl
MOJIEKYJISIPHOM U
KJIETOYHOU OMOJIOTHH. https://www.google.com/url?q=http://www.edu.ru/

5 [IpakTuueckas padota 1 0.5 11.09.2004 sa=D ust=1482852150153000
((I/ISYIIGHI/IG METOJ0B o usg=AFQjCNEuRQGVPUF{FiBMLiQCUSLW 1xEaxQ
KJICTOYHOU OMOJIOTUU
(xpomarorpadus,




anekTpodopes,
nudGepeHraIbHOe
HeHTpU(yTUpOBaHUE,
[TLIP)»

XMUMHYECKUH COCTaAB

https://www.google.com/url?g=http://www.edu.ru/

6 13.09.2004 sa=D ust=1482852150153000
FICTRH s usg=AFQjCNEuRQGVPUFfFiBMLiQCUSLW 1 xEaxQ
MuHepanbHbIe https://www.google.com/url?q=http://www.edu.ru/

7 BEIIIECTBA KJIETKH, UX 17.09.2004 sa=D ust=1482852150153000
Ouosiornueckas poib T usg=AFQjCNEuRQGVPUF{FiBMLiQCUSLW 1xEaxQ
Oprannueckue
BEIIIECTBA KICTKH —
oenku. JlaboparopHas https://www.google.com/url?q=http://www.edu.ru/

8 pabota «O6Hapy-xeHue 0.5 18.09.2024 sa=D ust=1482852150153000
O€JIKOB C IIOMOIIBIO B usg=AFQjCNEuRQGVPUF{FiBMLiQCUSLW IxEaxQ
Ka4eCTBEHHBIX
peaxKuuin
CBolicTBa, https://www.google.com/url?g=http:// www.edu.ru/

9 Kiaccuukamnms u 20.09.2024 sa=D ust=1482852150153000
byHKIIMHA OEJIKOB U usg=AFQjCNEuRQGVPUF{FiBMLiQCUSLW IxEaxQ
Oprannueckue https://www.google.com/url?q=http://www.edu.ru/

10 BENIECTBA KIETKU — 24.09.2004 sa=D ust=1482852150153000
YIJIE€BOBI U usg=AFQjCNEuRQGVPUF{FiBMLiQCUSLW I1xEaxQ
Oprannueckue https://www.google.com/url?q=http://www.edu.ru/

11 BEIIEeCTBA KIIETKU — 75.09.2004 sa=D ust=1482852150153000
JINOUABI e usg=AFQjCNEuRQGVPUF{FiBMLiQCUSLW 1xEaxQ
Hyxkneunosbie https://www.google.com/url?q=http://www.edu.ru/

12 . IHK u PHK. 0.5 =D ust=1482852150153000
kucnorsl. [JHK u 27.09.2004 sa=D us

JlaboparopHas paboTa

usg=AFQjCNEuRQGVPUF{FiBMLiQCUSLW 1xEaxQ




«HccnenoBanue
HYKJICMHOBBIX KHCJIOT,
BBIZICIICHHBIX M3 KJIETOK
Ppa3IMYHBIX
OPTraHU3MOBY

Crpoenue u GyHKIUU

https://www.google.com/url?q=http://www.edu.ru/

13 AT Jpyrue sa=D ust=1482852150153000
HYIICOSHATPHPOCPATE 01.10.2024 s o~ AFQICNEURQGVPUFFBMLIQCUSLW 1xEaxQ
(HT®)
CexsennpoBanue [JHK.
MeToJb! FeHOMIKH, https://www.google.com/url?q=http://www.edu.ru/
14 sa=D ust=1482852150153000
TPaHCKPHITOMHKH, 02.10.2024 o= AFQICNEURQGVPUFfFiIBMLIQCUSLW 1xEaxQ
POTEOMHUKH
MeTOZE CTPYKTYpHOi https://www.google.com/url?q=http://www.edu.ru/
15 sa=D ust=1482852150153000
Ouosorim 04.102024 1 (o~ AFQICNEURQGVPUFFiBMLIQCUSLW IxEaxQ
Tunsl KJIETOK. https://www.google.com/url?q=http://www.edu.ru/
16 [IpokapuoTnueckas 08.10.2024 sa=D ust=1482852150153000
KJIETKa e usg=AFQjCNEuRQGVPUF{FiBMLiQCUSLW IxEaxQ
Crpoenue
3YKapUOTUYECKOU
kyeTku. [IpakTuueckas
17 paborta «M3yuenue 0.5
CBOWCTB KJIETOYHOM 09.10.2024
MeMOpaHbI»
T.P. 1/p 1 KneToyHas
membpaHa.
13 IToBepxHOCTHBIN
arnmnapar KjIeTKU 11.10.2024




19

OnHomeMOpaHHBIE
OPTaHOMIBI KJICTKH.
[IpakTuueckas padoTa
«M3y4eHune NBHKCHUS
IIUTOIUIA3MEI B
pacTUTENBHBIX
KJIETKax»

0.5

15.10.2024

20

[TonyaBTOHOMHBIE
OpTraHOUbI KJIETKU:
MUTOXOHJIPHH,
MIaCTHU/IBL.
JlaboparopHnas paboTa
«HccnenoBanue
1a3Moin3a u
JeTU1a3MOJIn3a B
PacTUTENBHBIX
KJIETKax»

0.5

16.10.2024

21

HememOpannsbie
OpraHOM/IbI KJIETKH
T.P. 1/p 1 OpraHennsl
MPUCYLLME KMBOTHOM
KNETKM

18.10.2024

22

Crpoenue u GyHKIUHA
sapa

22.10.2024

https://www.google.com/url?g=http://www.edu.ru/
sa=D ust=1482852150153000
usg=AFQjCNEuRQGVPUF{FiBMLiQCUS8LW 1xEaxQ

23

CpaBHUTENbHAS
XapaKTePUCTHKA
KJIETOK 3YKapHOT.
JlaGopaTtopHnas pabota

0.5

23.10.2024




«3y4yenue ctpoeHus
KJIETOK pa3JIN4HbIX
OpPraHU3MOB»

24

AccuMmianus u
JTUCCUMUIIALIUS — IBE

CTOPOHBI METabOIM3MA.
Tumsl oOMeHa BENeCTs.

JlaboparopHnas paboTa
«3yyenune
KaTaJTUTUYECKON
AKTUBHOCTHU
¢depmeHTOB (Ha
pUMEpPe aMIJIa3bl WITH
KaTasasbl)»

25.10.2024

25

DepMEHTaTUBHBIN
XapakTep peaKuit
KJIETOYHOTO
MeTabonu3ma.
JlaGopaTtopHnas pabota
«3yuenne
(dhepMEeHTaTUBHOTO
paciernyieHus
NEepOKCHIa BOJOPO/A B
pPaCTUTENBHBIX U
YKUBOTHBIX KJIETKAX)

0.5

05.11.2024

26

benku-akTuBaTOpHI U
OCIIKU-UHTHOUTOPBI

06.11.2024

https://www.google.com/url?g=http://www.edu.ru/
sa=D ust=1482852150153000
usg=AFQjCNEuRQGVPUF{FiBMLiQCUSLW 1xEaxQ




27

ABTOTpO(DHBIN THIT
0oOMEHa BEIIECTB

08.11.2024

https://www.google.com/url?g=http://www.edu.ru/
sa=D ust=1482852150153000
usg=AFQjCNEuRQGVPUF{FiBMLiQCU8LW 1xEaxQ

28

®doTocuHTEe3
T.P. 1/p 18. Mpouecchbl
AblxaHuA 1 GOTOCUHTE3A.

12.11.2024

https://www.google.com/url?g=http://www.edu.ru/
sa=D ust=1482852150153000
usg=AFQjCNEuRQGVPUF{FiBMLiQCUSLW 1xEaxQ

29

XeMOCHHTE3.
JlaboparopHnas paboTa
«CpaBHeHMe
IPOIIECCOB
dborocuHTE3a U
XEMOCHHTE32

0.5

13.11.2024

30

AmnaspoOHbIe
opranu3msl. Buasl
OpOKeHUS.
JlaboparopHnas paboTa
«CpaBHeHMe
MIPOIIECCOB OPOKEHUS U
JIBIXaHUSD)

15.11.2024

31

AdpoOHBIE OPraHU3MBI.
Oransl
HEPTEeTHYECKOTO
oOMeHa

19.11.2024

https://www.google.com/url?q=http://www.edu.ru/
sa=D ust=1482852150153000
usg=AFQjCNEuRQGVPUF{FiBMLiQCU8LW I1xEaxQ

32

OHeprust MeMOPaHHOTO
IpaJleHTa MPOTOHOB.
Cunre3 AT®: pabora
npoTOHHON AT®-
CHHTa3bI

20.11.2024

https://www.google.com/url?g=http://www.edu.ru/
sa=D ust=1482852150153000
usg=AFQjCNEuRQGVPUF{FiBMLiQCU8LW I1xEaxQ

33

Peakuuu marpuyHoro

https://www.google.com/url?q=http://www.edu.ru/




CHHTC3a

22.11.2024

sa=D ust=1482852150153000
usg=AFQjCNEuRQGVPUF{FiBMLiQCUSLW 1xEaxQ

34

Tpanckpunuus —
MaTpPUYHBIA CHUHTE3
PHK

26.11.2024

35

Tpaucnsauus u eé
JTAaIbI

27.11.2024

36

Konuposanue
aMUHOKHCIIOT. Poiib
pubocoM B OMOCUHTE3E
Oenka

29.11.2024

37

Opranuzanys resoMa y
IPOKapUOT U 3yKapHOT

03.12.2024

38

MonexynspHble
MEXaHU3MBbI
JKCIPECCUU T'€HOB Y
JyKapuoT

04.12.2024

39

Bupyce —
BHEKJIETOUHBIE ()OPMBI
YKU3HU U OOJIMUTaTHBIC
apa3uThl.
[IpakTuueckas pabora
«Co3manue MoieaIu
BUpYyCa»

0.5

06.12.2024

40

BupycHsie
3a00JIeBaHUs Y€JIOBEKA,
JKUBOTHBIX, PACTCHUI

10.12.2024

41

Hanorexnomnornu B
OHMOJIOTHUU U MEIULINHE

11.12.2024




42

JKU3HEHHBIN 1K
KIETKHA

13.12.2024

43

MartpuyHslii CUHTE3

JTHK

17.12.2024

44

XpOMOCOMBI.
JlaGopaTtopHnas pabota
«3yueHne XxpoMocoM
Ha I'OTOBBIX
MUKpOTIpenaparax»

0.5

18.12.2024

45

Jlenenue KiIeTKu —
MHUTO3

20.12.2024

46

Tunsl KJIETOK.
Kapuokunes u
UTOKHHE3.
JlaGopaTtopHnas pabota
«HaOmronenne murosa
B KJIETKaX KOHYHUKa
KOpEIKa JTyKa (Ha
TOTOBBIX
MUKpOIpenaparax)»

0.5

24.12.2024

47

Perynsaums
SKU3HEHHOTO IIUKJIa
KJIETOK

25.12.2024

48

OpraHusM Kak eIMHOE
Lenoe

27.12.2024

49

TkaHu pacTeHUN.
JlaboparopHnas paboTa
«3yueHue TkaHen
pacTeHuin»

0.5

14.01.2025




50

TkaHU )XKUBOTHBIX U
YyeJIoBeKa.
JlaGopaTtopHnas pabota
«3yueHnue TkaHen
JKMBOTHBIX)

T.P. /p 9, 11 KpaTtKasn
XapaKTEPMCTMKA PbIXA0M
COeANHUTENIbHOMN TKaHU U
rnagKon MbilLEYHOM
TKaHM.

0.5

15.01.2025

51

Opraunbl. Cuctemsl
OpTaHoB.
JlaboparopHnas paboTa
«3y4yenue opraHos
I[BETKOBOT'O PACTCHUSD)

0.5

17.01.2025

52

Onopa Tena
OpraHu3MOB

T.P. J1/p 10. Ckener.
CTpoeHue KocTen

21.01.2025

53

JIBrm>KeHre OpraHu3MoB

22.01.2025

54

[Iuranue opranusmMoB

24.01.2025

55

ITuTanne MO3BOHOYHBIX
JKUBOTHBIX.
[IumeBapurensHas
CHCTEMa YCIOBCKa

28.01.2025

56

Jlprxanue opraHu3mMoB

29.01.2025




57

[pixanue
MTO3BOHOYHBIX
JKUBOTHBIX U YEJIOBEKa

31.01.2025

58

TpaHcopT BelIECTB y
OpraHu3MOB

04.02.2025

59

KpoBenocHas cucrema
MTO3BOHOYHBIX
JKUBOTHBIX U Y€JIOBEKa
T.P. /1/p 8. KpoBeHocHas
cUCTeMa U KpoBb
yesoBekKa

05.02.2025

60

Brinenenue y
OpraHU3MOB

07.02.2025

61

3amuTa y OpraHu3MoB

11.02.2025

62

NmmyHHas cucrtema
YyeJIoBeKa

12.02.2025

63

Paznpaxxumocts u
peryJsnus y
OpraHU3MOB

14.02.2025

64

I'ymopanbHas
peryssuys u
9HJOKPUHHAs CUCTEMA
JKUBOTHBIX U YEJIOBEKA

18.02.2025

65

DopMBbI pa3MHOKEHUS
OpraHu3MOB

19.02.2025

66

[TonoBoe pa3zMHOXKeHUE

21.02.2025




67

Meiios

25.02.2025

68

l'amerorenes.
OO6pazoBanue u
PAa3BUTHUC IMOJIOBBIX
kieTok. JlaboparopHas
paborta «3yuenue
CTPOCHUS TIOJIOBBIX
KJICTOK Ha TOTOBBIX
MUKpOIpenapaTax

0.5

26.02.2025

69

NupuBunyansHOE
pa3BUTHE OPraHU3MOB
— OHTOI'€HE3

28.02.2025

70

3akyagka OpraHoB U
TKaHEH u3
3apO/IBIIIEBBIX JTUCTKOB

04.03.2025

71

Poct u pazsutue
JKUBOTHBIX.
JlaboparopHnas paboTa
«BrisiBICcHUE
MIPU3HAKOB CXOJICTBA
3apoJIbIIeH
MO3BOHOYHBIX
KUBOTHBIX»

0.5

05.03.2025

72

PazmHoxenue u
pa3BUTHE PACTCHUM.
JlaGopaTtopHnas pabota
«CtpoeHne opraHon
Pa3MHOXKEHHUS BBICIIUX

0.5

07.03.2025




pacTeHuin»

73

Uctopus craHoBIEHUS
" pa3BUTHUA T'CHCTUKU
KaK HayKu

11.03.2025

74

OCHOBHBIC TIOHATHS U
CHMBOJIBI T€HETHKU.
JlaGopaTtopHnas pabota
«/Ipo3oduna xak
00BEKT FT€HETHYCCKHUX
HCCIIeIOBaHUM»

0.5

12.03.2025

75

3aKOHOMEPHOCTH
HaCJIeTOBaHHS
NPU3HAKOB.
Monorubpunnoe
CKpeIBaHHE.
[IpaxTuueckas pabora
"U3yuenue
pe3yIbTaToB
MOHOTHOPHIHOTO
CKPCIUBAHHS Y
npo3oduisr"

0.5

14.03.2025

76

[uTonoruyeckue
OCHOBBI
MOHOTHOPHUIHOTO
CKpEITUBaHMS

18.03.2025

77

AHanu3upyroiiee
CKpEIlIMBaHHUE.
Henonnoe
JOMHHHUPOBaHUE

19.03.2025




78

Jurubpunnoe
CKpEIBaHHE.
[IpakTuueckas padoTa
«3yuenne
pe3yIbTaToB
TUTHOPHUTHOTO
CKpEIIUBAHUS Y
JPO30(QHITBD)

0.5

21.03.2025

79

[uTonoruyeckue
OCHOBBI JTUTHOPHUTHOTO
CKpeEIBaHUsA

01.04.2025

80

CreruieHHOE
HaCJIEIOBAHUE
MIPU3HAKOB

02.04.2025

81

XpOMOCOMHasI TEOPUS
HaCJIEICTBEHHOCTU

04.04.2025

82

I'eHeTuka nona

08.04.2025

83

I'enoTun xak
[IEJIOCTHAs CUCTEMA

09.04.2025

84

I'enernueckunil
KOHTPOJIb Pa3BUTHS
pacTeHui, KUBOTHBIX U
YyeJIoBeKa

11.04.2025

85

N3MeHyuBoCTE
MPU3HAKOB. Buibl
U3MEHYHUBOCTU

15.04.2025

86

MoaundukarmoHHas




HU3MCHYHUBOCTH

16.04.2025

87

Bapuaunonsslii psia u
BapuallMOHHAs KpUBasl.
JlaboparopHas paboTa
«HccnenoBanue
3aKOHOMEPHOCTEN
MOAU(PUKAITMOHHON
W3MEHYHBOCTH.
[TocTtpoenue
BAPUAIMOHHOIO psia U
BAPUALMOHHOMU
KPUBOW»

0.5

18.04.2025

88

I'eHoTHIIMUECKAS
W3MEHYUBOCTb.
KomOunHaTtnBHas
W3MEHYUBOCTh

22.04.2025

89

MyTanoHHas
U3MEHYUBOCTb.
[IpakTuueckas padoTa
«MyTtanuu y
npo30¢uis! (Ha
TOTOBBIX
MUKpOIpenaparax)»

0.5

23.04.2025

90

3aKOHOMEPHOCTH
MYyTaIMOHHOTO
npoiiecca.
OIUTreHETHKA U
SIUIeHOMHKA

25.04.2025

91

I'eneTnka JesoBeka.

0.5




[IpakTuueckas pabora
«CocraBneHmne u
aHaJIu3 POJIOCITOBHON»

29.04.2025

92

MeToasl MeqUITMHCKOM
T€HETUKU

30.04.2025

93

3HaueHHE
MEIUIIMHCKON
TCHCTUKU B
HpeI[OTBpaH_[eHI/II/I 158
JICUCHHUH I'CHCTHUYCCKHUX
3a00J1€BaHNH YEIOBEKA

06.05.2025

94

OCHOBHBIE OHATHSA
CEJIEKLIUH.
JlaboparopHnas paboTa
«3ydyenue copros
KYJbTYPHBIX PaCTCHUU
U TIOPOJT AOMAITHUX
KUBOTHBIX»

0.5

07.05.2025

95

Metonsnl
CEJICKIIMOHHOU pabOTHI.
JlaboparopHas paboTa
«3yueHne MeToa0B
CEJIEKIIUU PACTCHUN»

0.5

13.05.2025

96

JlocTrKeHus CeJIeKIun
pacTeHUH U KUBOTHBIX.
[IpakTuueckas pabora

«ITpuBHBKa pacTeHuUD»

14.05.2025

97

CoxpaHeHue, U3yueHue
U HCIIOJIb30BaHKE

16.05.2025




TC€HCTUYCCKUX
pecypcoB

98

buorexHomorus kak
HayKa M OTpacib
MIPOU3BO/JICTBA.
[IpakTuueckas pabora
«3yyeHune o0BbEKTOB
OHMOTEXHOJIOTHH

0.5

20.05.2025

99

OCHOBHBIE
HaTPaBICHUS
CUHTCTHUUCCKOMN
OHoJIOrun

21.05.2025

100

XpOoMOCOMHas 1
TCHHAasA MHXXCHCPHUA

23.05.2025

101

Memununckue
OMOTEXHOJIOTUH

27.05.2025

102

Pe3epBHbIii ypoOK.
IToBTOpEHME,
0000111IeHHE,
cucTeMaTu3aIus
3HaHUI

28.05.2025

OBILEE KOJIMYECTBO
YACOB I10 ITIPOTPAMME

102

13.5




11 KJIACC BNOJIOT'UA
Kosaun4vecTBo 4acos DJIeKTPOHHbIE
Ne Jara undposbie
Tema ypoka KonTpoabubie IIpakTHnueckue
n/n Bcero H3yYCeHUS oOpa3oBaTesibHbIE
padoThI padoTsI
pecypchbl
. https://college.ru/biologi
1 OpomononHas teopus Y. Jlapsuna 1 03.09.2024 ps://college.ru/biologiya/
) JIB>KyIIME CUITBI BOJIIOIIMU BUOB 1
no Y. [lapBuny 04.09.2024
Boprba 3a cymecTBoBanue,
3 i i 1
€CTECTBEHHBIN U UCKYCCTBEHHBIN 06.09.2024
otbop
4 DopMUPOBAHNE CUHTETHUYECKON |
TEOPHUH 3BOJIOLINU 10.09.2024
OTalbl 3BOMIOIIMOHHOTO MpoIiecca:
5 1
MHKPOIBOJIOLMS U MAKPOIBOJTFOLIUS 11.09.2024
[Homynsiiust — snemeHTapHast .
6 1 https://college.ru/biol /
€JIMHUIIA IBOJTIOIINHI 13.09.2024 pe.reotiege ublooeya
3aKOH reHEeTUYECKOTO PaBHOBECHS
JIx. Xapau, B. BaitnOepra.
7 JlaGopartopHas pabota <iBBI§IBJI€HI/I€ 1 0.5 17.09.2004
U3MEHUYUBOCTH y 0c00eii 0JTHOTO
BUJIA»
8 DneMeHTapHbIe PaKTOPHI IBOTIOIUN 1 18.09.2024
9 Dddekt ocHoBarens. Idhdekt 1
OYTBIJIOYHOTO TOPJIBIIITKA 20.09.2024




10

Murpauuu. M3040uu nonyJisiuuin:
reorpaduyeckasi, OnoJoruaecKas

24.09.2024

11

EcrectBennsIit oTO0p —
HATPABISAIONUN (HAKTOP IBOIIOIUU

25.09.2024

12

[TomoBoii oT6Op

27.09.2024

13

[IpucnocobIeHHOCTh OPTaHU3MOB KaK
pe3yIbTaT MUKPOIBOJFOIIHH.
JlaGopaTtopHnas pabota «3yuenue
apoMop$h030B U UANOATATITAIINN Y
pacTeHUil 1 KUBOTHBIX)»

0.5

01.10.2024

14

[Tpumeps! npucnocobsieHuit y
OpraHu3MoB: Mopdoiornieckue,
busnosornuecKre, OMOXUMHUIECKUE,
noBeneHueckue. JlaboparopHas
pabota «IIpucnocobneHus
OpPTraHU3MOB M UX OTHOCHTEJIbHAS
EIeCO00Pa3HOCT)»

0.5

02.10.2024

15

Bun, ero xpurepun u cTpyKTypa.
JlaGopaTtopHnas pabora «CpaBHEeHHE
BUIOB TI0 MOP(OJIOTHUECKOMY
KPUTEPUIO»

0.5

04.10.2024

https://college.ru/biologiya/

16

CtpykTypa BUIa

08.10.2024

17

BunooOpa3oBanue kak pe3yiabTaT
MHKPO3BOJJIOLIUA

09.10.2024

18

CBA3b MUKPOIBOIIOLINH U
SIUIEMUOIOTHH

11.10.2024




MaxkposBonronus.

19 ITameoHTOTOTMYECKIE METOIBI
A 15.10.2024
W3YUYEHUS IBOJIOIUN
Buoreorpaduueckue MeTo b1
20
U3Y4YEeHUs IBOJIOLUN 16.10.2024
DOMOPHOIIOTHYECKHE U CPABHUTEIHHO-
21 MopdoTornuecKkre MeTOAbI H3yUEeHUS
pd ARLIY 18.10.2024
SBOJIIOLUN
MonexyIsipHO-TeHE THUECKHE,
22 OMOXUMHYECKHE U MAaTEMAaTHYECKHE
22.10.2024
METO/Ibl U3YUYEHUS IBOJIOIIUN
23 OO01Ire 3aKOHOMEPHOCTH DBOJIIOLIUN https://college.ru/biologiya/
H P H 23.10.2024
24 AJnlanTvBHas paaudanus.
HepaBHOMEpPHOCTH TEMIIOB HBOJIFOLUU 25.10.2024
)5 Hay4nbie THIOTE3bI MPOUCXOKICHUS
JKU3HU Ha 3eMiie 05.11.2024
JloHay4HbIE PEACTABICHUS O
26
3apOKICHUM KU3HU 06.11.2024
7 OCHOBHBIE 3TaIbl HEOPTaHUYECKOM
3BOJIIOIAU 08.11.2024
28 ['mnoTesbl 3apoKICHUS KUZHU
12.11.2024
Hcropus 3emnu u MeToabl €€
uzydenus. JlaboparopHas padora
29 0.5
«/3ydeHne u OMMCcaHne UCKOMAEMBbIX 13.11.2024
OCTaTKOB JPEBHUX OPTaHU3MOB)»
30 HavanbpHble 3Tansl opraHu4ecKon




3BOJIIOLIUA 15.11.2024
31 OBOIIOLUS DYKAPUOT 19.11.2004

OcCHOBHBIE 3TaIlbl 3BOJIIOLUN
1 pacturensHOro mupa. [Ipaktnueckas 0.5

paborta «M3yuenne ocoOeHHOCTEH 20.11.2024

CTPOEHHS paCTECHHUI pa3HbIX OTIEIOB»
13 OcCHOBHBIE 3TaIlbl 3BOJIIOLUN

’)KUBOTHOTO MHpa 22.11.2024

DBOJIIOLMS KUBOTHBIX. [IpakTiyeckas
34 pabota «3ydyeHne ocoOeHHOCTEH 0.5 26.11.2004

CTPOEHHUSI TO3BOHOYHBIX KUBOTHBIX)»
35 EZ;I:(I;I/;?{XMHH Ha 3emie 110 spam i 27 11.2004 https://college.ru/biologiya/
16 MaccoBble BEIMUpPAHHS —

AKOJIOTUYECKUE KPU3UCHI TTPOIILIOTO 29.11.2024
37 CoBpeMEeHHbIN IKOJIOTUYECKUM

KPH3HC, €ro 0COOCHHOCTH 03.12.2024
13 CoBpeMeHHas cuctema

OPraHUYECKOro MpOIIIOTrO 04.12.2024
19 OCHOBHBIE CHCTEMATUYECKUE TPYIIIIHI

OpraHU3MOB 06.12.2024
40 AHTpOIIOJIOTHS — HayKa O YEJIOBEKE 10.12.2004
A1 Pa3BuTue npenacraBieHuit o

MPOUCXOXKICHUU YEIOBEKa 11.12.2024
4 Mecro 4enoBeka B CUCTEME 0.5

opranudeckoro mupa. JlaboparopHas 13.12.2024




pabota «3ydyeHne ocoOeHHOCTEH
CTPOCHHS CKEJIeTa YeIOBEKa,
CBSI3QHHBIX C TPSMOXOXKICHUESM)

4
3 JIBrKy1ye CUIIBI aHTPOIIOTeHE3a 17.12.2004
CooTtHorieHre OMOJIOTHUECKUX U
44
COIMATBHBIX (DAKTOPOB B 18.12.2004
AHTPOIIOTEHE3E
45 OCHOBHBIE CTaJU1 AHTPOIIOTEHE3a 20.12.2004
4 II
6 aJIeOreHeTUKA U MaJleOT€HOMHUKA 24122024
47 DBOJIIOLIMS COBPEMEHHOTO YEJIOBEKA 25.12.2024 https://college.ru/biologiya/
Yenoseueckue pacel. [Ipaktuyeckas
48 0 .
paborta «I/EsyquHe AKOJIOTUYECKUX 0.5 27 12.2004
aJlanTaluui 4eIoBeKay
49 MeXIUCIUTIITMHAPHBIE METO/TbI
AQHTPOIOJIOTUN 14.01.2025
50 3apoxACHUE U pa3BUTHE HKOJIOTUU 15.01.2005
Mertons! skonoruu. JlabopaTopHas
51 0 u 0.5
pabora «3y4yeHne MeTo10B ) 17.01.2025
9KOJIOTHYECKUX UCCIIEIOBAHUI
5 3HaueHNe KOJOTUICCKIX 3HAHUN IS
YyeJloBeKa 21.01.2025
53 Dkonorudeckue GpakTopsl https://college.ru/biologiya/

22.01.2025




54

AbuoTtnueckue paxkropsl. CBET Kak
AKOJIOTHUYECKHH (PaKkTop.
JlaGopaTtopHas pabota «BrisiBiieHUe
MPUCTIOCOOICHUI OPraHU3MOB K
BIIUSTHUIO CBETa»

T.P. J1/p 14. OcBeLeHHOCTb, KaK
3Koornyeckmi pakTop.

T.P. 1/p 16. UccnepoBaHue
OCBELLEHHOCTH

0.5

24.01.2025

55

AOluoTtnyeckue (HpaxTopsl.
Temneparypa Kak 3KOJIOTHYECKUI
daxrop. JlabopaTopHas padora
«BrIsiBIeHHE TIpUCTIOCOOIEHU
OPraHU3MOB K BIIUSTHUIO
TEeMIIepaTypbi»

0.5

28.01.2025

56

AobunoTtndeckue akTopsl. BiaxxHocts
KaK 9KOJIOTHYECKH (pakTop.
JlaboparopHas paboTa
«AHaTOMHYECKHE 0COOCHHOCTH
pacTeHHii U3 pa3HbIX MECT OOUTAHUS
T.P. J1/p 13.BnaxHOCTb BO3AyXa

0.5

29.01.2025

57

Cpenpl 0OMTaHUS OPraHU3MOB

31.01.2025

58

buonornueckue puTMbl

04.02.2025

59

Kuznennoie GopMbl OpraHU3MOB

05.02.2025

60

BuoTtnueckue haxkropsr

07.02.2025




3HaueHne OMOTUYECKUX

61 B3aUMOJICCTBUM U CYIIECTBOBAHUS 11.02.2025 https://college.ru/biologiya/
OpPTraHU3MOB B Cpelie OOUTaAHUS
6 DKOJOTUYECKHE XapaKTEPUCTUKU
HOIY AT 12.02.2025
OcHOBHbIE TIOKA3aTeNIN MOIMYJISIIINH:
63 YUCIIEHHOCTb, INIOTHOCTh, BO3pACTHAS 14.02.2005
U TIOJIOBAs CTPYKTYpa
OcHOBHbIE TIOKA3aTeNIN MOIMYJISIIINH:
64 0’KJ1a€MOCTb, IPUPOCT, TEMII pOCTA
EMeI;)HTHOCTb, ;/mfpfunn’ e 18.02.2025
65 OKojoruyeckas CTpyKTypa
MO JISIAN 19.02.2025
66 JlvHamuKa nomyJisiiuu u eé
peryssus 21.02.2025
67 KpuBbie pocTa 4UHCI€HHOCTH
nonyiasiuuu. KpuBbie BBKMBaHUS 25.02.2025
DKOJIOrMYecKasi HUIlIa BUJA.
68 JlaboparopHas pabota 0.5
«IIpucnocoOieHus CeMsIH pacTeHHUH K 26.02.2025
pacceseHuIo»
69 Bua xak cucrema nomymisiui 28.02.2025
70 3aKOHOMEPHOCTH MOBEJCHUS U
MUTpaluil >KUBOTHBIX 04.03.2025
71 g;sgg{zzmo OPrausmon — 05.03.2025 https://college.ru/biologiya/
72 OKxocucrema Kak OTKpbITasi CHCTEMA




07.03.2025

KpyroBopot BeniecTs u noTok

73
SHEPTUU B IKOCHCTEME 11.03.2025
74 OCHOBHBIE TIOKA3aTENIA SKOCUCTEMBI 12.03.2025
75 DKOJIOTUYECKUE TUPaMUIb 14.03.2005
76 141 0 —
3MEHEHHUS COO0IIECTB — CYKI[ECCUH 18.03.2025
[IpupoaHbie 5KOCUCTEMBI.
77 DKOCHUCTEMBI 03€p 1:1 pek. 19.03.2025
DKOCUCTEMBI MOPEN U OKEAHOB
[IpupoaHBIE 3KOCUCTEMBI.
78 DKOCHUCTEMBI TYHP, JECOB, CTEIIEH, 21.03.2025
MyCThIHb
79 AHTpPOIIOT€HHBIE SKOCUCTEMBI 01.04.2025
Ypb6oskocuctemsl. [IpakTuueckas
80 paborta «M3yuenue u onucaHue 0.5 02.04.2025
ypOO3KOCHUCTEMBD»
3akoHOMEpHOCTH (POpMUPOBAHUS
81 OCHOBHBIX B3aMOJIEHCTBUI 04.04.2005
OpPraHU3MOB B 3KOCHCTEMAX
MexaHu3Mbl BO3ACHCTBUS
3arpsi3HEHUN pa3HbIX TUIIOB Ha
82 CyOOpraHM3MEHHOM, OPTaHU3MEHHOM, 08.04.2025

HOIYJISILIMOHHOM U SKOCUCTEMHOM
YPOBHSX




Buocdepa — oOmiennanerapuas

83 oBonouKa 3erum 09.04.2025 https://college.ru/biologiya/
%4 VYuenne B. U. BepHanckoro o

6uocdepe 11.04.2025
85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS

ouocdepsl 15.04.2025
26 KpyroBopoTsl BeliecT u

OMOreOXNMHUYECKUE ITUKIIBI 16.04.2025
27 3oHanpHOCTH OMochepsl. OCHOBHBIE

OMOMBI CyIIIH 18.04.2025
88 VYceroitunBocTh 6rochepbl 2 04.2025
29 DKOJIOTUYECKHE KPU3KUCHI U UX

MPUYMHBI 23.04.2025
90 BosneticTBue uenoBeka Ha Ouocdepy 25.04.2025
01 AHTPOMOTr€HHOE BO3JICUCTBUE HA

pacTUTENbHBIN U dKUBOTHBIA MUP 29.04.2025
92 OxpaHna npupo/sl 30.04.2025
93 OCHOBHBIE TPUHIIUITBI YCTOHYUBOTO

Pa3BUTHSI YEJIOBEUECTBA U IPUPOJIBI 06.05.2025

PanmonaibsHOE PUPOIOIOIE30BAHHE
94 Y COXpaHeHHEe OMOJIOTHYECKOTO

paSHOIZ)6paSI/I$I 3emin 07.05.2025
95 O06o0061IeHne o Teme

«MUKpO3BOITIONUS U €€ pEe3yIbTAThI» 13.05.2025
96 O06o061IeHne o Teme




«Maxkpo3Boironys 1 €€ pe3yabTaTbD)

14.05.2025

97

O0001IeHME 110 TEME
«IIpoucxoxeHNe U pa3BUTHE KU3HU
Ha 3eMIiie»

16.05.2025

98

O0001IeHME 110 TEME
«ITpoucxoxeHune yenoBeka —
AHTPOIIOTEHE3)»

20.05.2025

99

O000menue 1Mo TeMe « DKOJIOTHUS —
HayKa O B3aMMOOTHOIICHHSX
OpPTaHH3MOBY

20.05.2025

100

O606menne no Teme «OpraHu3Mel U
cpena OOUTaHUS»

21.05.2025

101

O0001eHne 1Mo TeEMe «IKOJIOTUI
BHUJIOB U TIOMYJISILIUI»

21.05.2025

102

O606menue mo Teme «buochepa —
riao0aabHas DKOCHCTEMAy

23.05.2025

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

7.5







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

* buonorus. buonornueckue cucremsl u poneccsl, 10 kmacc/ Tepemos A.B.,
[TerpocoBa P.A., O01iecTBO ¢ orpaHudeHHON 0TBETCTBEHHOCTHIO « MTOL]
MHEMO3NHA»

* buonorus. buonornueckue cucremsl U nporeccol, 11 kimacce/ Tepemor A.B.,

[TerpocoBa P.A., OO1iecTBO ¢ orpaHu4eHHON 0TBETCTBEHHOCTHIO « TOL]

MHEMO3HNHA»

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

UHTEPHET






