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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mpeamery "buomnorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoit denepanmm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6nénnoro ypoBHs uzydenust (10—11
KJIACCHI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMETHOM obnacTu «EcTecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm PIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUNUTh MPEEMCTBEHHOCTh MEXJTYy OCHOBHBIM OOIIMM, CPEIHUM
o01mMM, cpeHUM MpodeCcCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O0pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTaIMEeld O0O0ydYaroluXCcsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHON 00JacTW HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIJIM BOEHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
Heau M 3ajJadax M3ydeHus: ydeOHoro mnpenmera «buonorus» Ha yrayOnéHHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAepKaHue, ero
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHYeT TMOCIEAOBATeIbHOCTh M3Y4YeHUs Y4YeOHOro marepuaia ¢ y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTeH oOyuwaromuxcsi. B mnporpamme mno Ouonoruu
peanu3oBaH MPUHIIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  O0miero oOpa3oBaHusi, Oyaromaps 4YeMy MpOCMaTPUBACTCS
HAMpaBJICHHOCTh HA  MOCJIEAYIOIMIEe pa3BUTHE  OMOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pa3e >XKU3HHU, Ha
BOCIIUTaHUE OEPEKHOr0 OTHOIIEHUS K OKpyXKarolew mnpupoaHoit cpene. B
mporpaMme Mo OHMOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOrO mpeaMera
«buonorusiy B peamuzanuu  TpeboBanuit DPIOC COO Kk TMIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
GbopMUPOBAaHUM OCHOBHBIX BHJIOB Yy4€OHO-IO3HABATEJIbHOW JIESATEIbHOCTH
OOy4JaromMXcsi MO OCBOCHHIO COJIEPKaHUS OMOJOTHYECKOro 0Opa3oBaHUS Ha
YpOBHE cpeaHero o01iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopasoBaHUs
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimimpeHre U yriayOsjeHue 3HaHMM OOyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIOLUOHHOTO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIriIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K TMOCIEAYIOMIEMY IOIYyYEHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX pa3/eioB OMOJIOTMM HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
paclIMpeHbl U YIIIyOJeHbl OWOJOTrMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME uYEeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX JKU3HH,
JIOTIOJIHUTEIBHO BKIJIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U MTOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSMH, TMOJYYEHHBIMH OOYYAIOIIMMUCS MPU H3YYEHUU
(bU3UKY, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLNUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE I )KUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYECKOro Myupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIOrMH, SMOpPHOJIOTHU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTUU M CHUHTETHYECKON
OMOJIOTMH, AKTyalU3UPYIOTCS 3HAHMS OOy4yarlIuxcs Mo OOTaHUKE, 300JI0THUH,
aHatomuu, (usmonorun uenoBeka. B 11 kiacce u3y4aroTcs SBOJIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer «buosnorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
OOy4YaroIIMMUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIMIIOB U MTPaBUJI,
JIe)KAIMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHUKEHHSIX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrMYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJEpKaHUS HHTepeca OOydaromuxcs K OHOJIOTMHM Hapsiay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOIO0 MaTepuana B COAEPKaHUM MPOrPaMMBbl
no OHMOJIOrMH MPEAYCMOTPEHO 3HAaKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIAJICHHUE  OOYy4alOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sacTu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, miam K BbIOOpPY
y4eOHOT0 3aBEICHUS IS MIPOIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHus.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIENYIOIIMX 3aa4:

OCBOEHHUE OOYYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHUSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KIIETKa,
OpraHu3M, MONyJsALus, BU, OMOreoneHos3, onochepa); 0 BbIIAIOMIUXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIE0BAaHUSAX B OMOJIOTUH;

O3HAKOMJIEHUE OOYy4YaloIIMXCA C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKU U
CEeJIEKIIMM, OWOTEXHOJOTMM U CHHTETUYECKOW OWOJIOTUH, MaJCOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMHU  CaMOCTOSITEJIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCeoBaHUM B JjabopaTtopum M B mpupoje (HaOmoaeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJICTMPOBAHUE);

OBJIaZIcHMEe OOYyYaloIUMUCS  YMEHHUSIMU: CaMOCTOATEIbHO  HaXOJAUTb,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOTMUYECKYI0 HH(QOpPMAIMIO; T0JIb30BAThCS
OMOJOTUYECKOW TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjeMaMu 4YeOBEYECTBA; OLICHMBATh IMOCIEACTBUS CBOEH JESITENIBHOCTU IO
OTHOILIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pOBBIO U
3I0POBBIO  OKPYKAIOIIMX  JIIOJIeH; OOOCHOBBIBaTH W COOMIOJATH  MEPBI
npoPHIaKTUKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MpaBUiIa MOBEACHUS B MPUPOJE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPBITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y OOYYAIOIUXCS MHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IpoIleCCe 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSIMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOTHel
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTATIBLHBIX
UCCJIEIOBaHUM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJAEITUPOBAaHUS OMOIOTHUYECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YyJaroNuXcsl IICHHOCTHOTO OTHOIIECHUS K JKUBOW TPHUPOJC B
I1€JIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETHYECKOM TPaMOTHOCTH, OOIINEH KyJIbTyphl TIOBEIACHUS B IPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOyYarOMIMMHUCS  KOMIIETEHTHOCTH B PAllMOHAJIBHOM
MIPUPOIOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 37I0OPOBbSI
OKpYXKaloIUX  Jrojied  (coOmromeHuss Mep NporiakThku — 3a00JieBaHUH,
oOecrieueHne 0€30MacHOCTH >KU3HENEITENIbHOCTH B YPE3BbIUAMHBIX CHUTYaLIHUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUWM U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHUE€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  0OyYarolMMHUCH
WHIUBUTy aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
MOCJIEyIONEMY TPO(PECCHOHATIEHOMY CaMOOTPEEICHUIO, B COOTBETCTBUH C
WHIUBUTyAIbHBIMA HHTEPECAMH U IIOTPEOHOCTSIMHU PETHOHA.

OO11ee YMCI0 YacoB, OTBEICHHBIX HA U3y4YeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE cpelHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 kitacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezielo).

OT60p opraHu3arMoHHBIX (HOPM, METOJOB U CPEJICTB OOyUCHHS OHOJIOTHHU
OCYIICCTBIISAETCSA ¢ YYETOM CHEIU(UKU €ro COJAep KaHWs W HaNpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTO 00pa3oBaHMs B OpraHM3AIUAX  CPEIHETO
po¢heCCHOHAIIBHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
OOy4JaroIMXcs B BBIMTOJTHCHUH TMPOSKTHBIX M YYEOHO-MCCIIEI0BATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIASIAETCS yYUTEJIEeM Ha OCHOBE HMCIOIIMXCS
MaTepHaATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHS
Owosiornu.  buojmornueckue HaykKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OMoJoruu B (POPMUPOBAHMU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIbHOCTA 4YEJOBEKA: MEIULIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
VY. I'apgeit, I'. Menaens, B. . Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYrUMU Haykamuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTeMbI U UX U3YyYeHHUE

JKuBble cucTeMbl Kak mpeaMer u3zydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTh M YIOPSAIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3aLusl,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHM OpraHusanyu SKUBBIX CHCTEM: MOJEKYJIAPHBIM, KIETOYHbINH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuyeckuii), oOuochepusiii. Ilpoueccbl, NpoucXondlIMe B KUBBIX
cuctemax. OCHOBHbIE TpPHU3HAKH >KMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme x’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3yueHnne >XKuUBBIX cucTeM. Mertoasl Ouosiorndeckord Hayku. HaGmroneHwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3aIM, MeTaaHanu3. [loHaTHue 0 3aBUCUMOU U
He3aBUCUMOM TniepeMeHHOU. IIlnaHumpoBanme »skcnepumenta. [loctaHoBka u
npoBepka rumnote3. HyneBas runote3a. [lorsTie BHIOOPKU M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux pgaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaTtoB. [IpuymHBI HCKaXXEHUS pe3ysibTaToB J3KcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmunpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU TTPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpPH
W3YUYEHHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Mcropus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJICTOUHOMU
TEOPUH.

Metoapl  MOJIGKYJISIPHOM M KIETOYHOM  OMOJIOTMU:  MHUKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PEepeHInaNIbHOE
LHEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCTpauumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUA METOJ0B MUKPOCKOIIUI.

OOopynioBaHue: CBETOBOM MHMKPOCKON, MHKPOIPENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «l3yueHne MeETONOB KJIETOYHON OUONIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaIbHoe EHTPUGYTUpOBAHUE,
IT11P)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIBTPAMHUKPOIJIECMEHTHI.
Bozma m e€ posmp Kak pacTBOPHUTENA, pEareHTa, y4acTUe B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyssiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKHA. buonormyeckue mnoauMmepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypbl OenkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHIHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTypsl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukanus Oenkos.
buonoruueckue GpyHkunu 6eakoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIMTOCAXapPUIAbl U TOJIHCAXaPU/IBIL.
OOmuit  mnaH CcTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununel. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccudukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, CTepouabl. buonorudeckue ¢GyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JITHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B Moliekyine ATO.
buonornyeckue pynkunun AT®. BoccTaHOBIEHHBIE IEPEHOCUMKU, UX (DYHKIIUH B
kietke. [Jlpyeue uyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKmMypsl U QYHKYUL OUOMONEKYN U UX Komniekcos. Komnviomepmwiii Ouzatin u
Opeanuyeckull cuHme3s OUOMOJIEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCcTpauumn

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXUBOWU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuel u cxembl: «llepuoguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYyJbl», «CTpoeHHE MOJIEKYI
yrieBooBy, «CTpoeHre MoyieKyn JHUnuaoB», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OO6opynoBaHuEe: XUMUYECKAsI IOCY1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

JlabopaTtopuass  paGora  «lcciemoBaHWe ~— HYKIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. Crpoenue u GQyHKUNH KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BEILIECTB yYepe3 IIa3MaTHUYECKYI0 MeMOpaHy: MacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPUYHBIHI
aKTUBHBIK TpaHcropT). Ilomymponunaemocth meMOpanbl. PabGoTta HaTpuii-
KaJIMEBOI'O0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIIMHU KIETOYHON CTEHKU PACTeHH, rprOOB.

[utomna3ma. [luto3one. Llutockener. [IBmxenne nuromiazmsl. OpraHoubl
kieTkdn. OnHoMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MAaTHYecKash CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJJHOMEMOpaHHBIX OpPraHouAOB KiIETKH. CTpOeHue IpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QyHkuus anmnapata ['onbmxu. Moougurkayus b6enxkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KIJIETKM:  MHUTOXOHIPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuu u naacmuod. Cumouocenes (K.C. Mepeaickoeckuil,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MHUTOXOHIpuM u tuiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IUIACTUABl  (POTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJI0pOIIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIlIEUHbIE — KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Knetouynsrit
ueHtp. CrpoeHMe U JBUKEHUE KIYTUKOB W pEecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiamMeHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. OGosnouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuuu. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Iyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — TUCTOHBI. /{uHamuka s0epHou 000104Ku 6 mumose. Aoephbiil
Mpaucnopm.

Kinerounsle BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JdeMoHCcTpauuU



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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKm», «CTpocHHe
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKu», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpPOIIpenapaThl 0aKTepUaIbHbBIX KIETOK.

JlaGopaTtopnass pabora «l3ydeHue CTpOEHUS] KIETOK Pa3IUUYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX».

IIpakTuueckass padora  «l3ydeHue  JOBWKEHHS  UUTOIUIA3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

AcCCUMUIISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPOMPHBIN M reTepoTpodHBIM. YyacThe KUCIOpoJia B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHne KieTku: mnpeBpamieHne AT B
OOMEHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPTraHMYECKUX KaTaJIu3aTopoB. benku-
aKTUBATOPbl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKcucenHbIll U OKCcuceHHblll omocunmes y obaxkmeputi. Ceemocodouparoujue
nUSMeHmovl U NUSMEHMbl PeaKyuoHHo20 yeumpa. Ponb XJIOpOImIacToB B mpouecce
¢dotocunrteza. CBetoBas u TeMHOBas Qasbl. Pomoovixanue, Cs., Cy. u CAM-munul
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BrusHue pa3nuuHbX (HakTOpOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XeMOCHUHTE3. Pa3Hoob6pa3zue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPULUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIHN OOJIE3HEH.

AspoOHbIe OPTraHU3MBI. Oransl JOHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIHOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIIXaHUE. POb MUTOXOHIAPUN B
mpoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peaknun. OKUCIUTEITEHOE
dbochopunupoBanue. Ouepeus memoOpanuo2o epaouenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpemmyiiecTBa a’poOHOTO MyTH
oOMeHa BeIIecTB nepes aHa3pOoOHBIM. DPHEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpersr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibl 1 cxeMbl: «DOTOCHHTE3Y», « JHEPTETHUECKUN 0O0Men», «brnocuHTe3
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JJI MPUTOTOBIICHUS
MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTropnass  padora «l3ydeHue  KaTaJIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTajia3bl)y.

JlaGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO paACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpManus U peaju3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW HpopManuu. ['eHeTnueckuit
KOI, €ro cBoucrTBa. TpaHckpunuus — wmaTtpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue Tpancnoptbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Coepemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresza
onepoHa (®. Kakob, XK. MaHo). MonexynapHvie mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pezynsayuu pabomoel 2enog. Perynsuus 0OMEHHBIX
nporieccoB B kieTke. KieTounslit romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHBIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEAUITMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anarus b6onvuux maccusos («bigdata»)
CMpYKmMypHuIxX buonocudeckux oannwvix. Hanomexnonoeuu 6 ouonozuu u meouyure.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKkapcms.



JleMoHCTpanun

[Toptpersr: H. K. Konsuos, /1. Y. IBanOBCKHIA.

Tabmuubr u cxembl: «brocunTtes O6enkay, «['eHeTnyeckuit Kom», «BUpych»,
«baktepuodarm».

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisnus. Hutepdaza u MUTO3.
Oco0eHHOCTH TpolleccoB, MpoTekalIux B uHTepdaze. [loAroTroBka KIETKH K
nenenuto.  [IpecunTteTndyeckuii  (MMOCTMUTOTHUYECKUM), CHHTETUYECKHUH WU
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JIHK — permmkanwmsa. [Ipuanuner pervmkanvun JITHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Termomepsl u
TemoMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTHUIl. JIUTIOWIHBIA W
rarionaHbeli  HaObOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguM MHUTO3a MU MPOUCXOISAIINE B HUX
nporeccel. Tunel muto3a. Kapuoknne3 u nuTokrMHe3. brosiornyeckoe 3HayeHue
MHTO3a.

Perynsumuss mutotndeckoro nukia kiuetku. [Iporpammupyemas KieTtodyHas
rudesb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ouggpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKka» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JleMoHCcTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Muto3y», «CTpoeHue
xpoMmocom», «Permukarus JTHK.

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

JlaGoparopnass  padora  «l/3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Ctpoenue u GyHKUMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHBIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APyrue NpoTUCThl. KoJIOHWAIbHBIE OPTaHU3MBI.



B3anMoOCBs3p 4acTE MHOTOKJIIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl M
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs1, IMPOBOJMAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacoOXKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YEJIOBEKA. TWIBI KUBOTHBIX TKAHEW: DIUTEINAIBHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PYHKUMHA H
pAacIIOIOKEHUA TKaHEN B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U YelloBeKa. DYHKIIMKM OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrtenuil. CKeneTbl OJHOKIJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
aME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMU. IIuTaHue XKUMBOTHBIX. BHyTpumnosiocTHOE U
BHYTPHUKIIETOYHOE NUIIeBapeHUe. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOrO TpakTa. IlnmeBapurenbHble kene3bl. [lnmeBapuTenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuit. J[prxanue ;kuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIXxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa 4einoBeKa. MeXaHW3M BEHTWIALMU JIETKUX Yy NTHL U
MIIeKonUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEWIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucTteMa IO3BOHOYHBIX JKMBOTHBIX UM denoBeka. Cepare,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru KpoBooOpalieHus. IBOJIOLUOHHbBIE
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOIN CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CoKpaTtuTesnbHble Bakyoau. Opradsl BblaenaeHUs. PuiabTpanus,
CeKpelrsi U 00paTHOE BcachblBaHME KaK MEXaHM3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b IOJIOCTH T€Ja C KPOBEHOCHOM M BBIIECIUTEIBHON cCUCTEMaMU. Brienenue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHune u (yHKIIMOHHPOBAHUE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuil M UHUCTHI MNPOCTEHINIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HX NPOU3BOJHEIE.
3ammuTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celekTuBHOro ummyHutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOXKIIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte uW  perymsiiuss 'y OprauusmoB. Paznpaxumocts y
OJIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchel. Pa3gpakuMoCcTh W perymdanus y
pacteHuil. PocToBele BelecTBa U UX 3HaYCHUE.

HepBHasg cucrema u pediekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pediexkc u
pednexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHast peryisiuus ¥ 3HAOKPUHHAsA CUCTEMa KUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3bp HEpBHOW M SHIOKPUHHOW cucTeM. [ umnoTtaniamo-runoguiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmupel U cxembl: «OIHOKJIETOUHBIE BOJIOPOCIN», «MHOTOKJIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacteHuii», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue NUCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEJIET 4YeIoBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucreMay,
«BprgenutenbHas cucteMa», «IDHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«Ammynurer»,  «KuimieunomnonoctHeie», «CxeMa  NHUTaHUA  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUAPHDY,
«CtpoeHue minaHapum», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema peioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecMbikatomuxcs», «HepBHas  cucrema  ntuny, «HepBHas — cuctema
MJIEKOTTUTaomuXx», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENApaThl OJHOKIETOYHBIX
OpraHU3MOB, MUKPOIpPENapaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJICKIIMU
HAaCEKOMBIX, UIJIOKOXHX, UBbIC AK3EMIUIAPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0BaHUE I JEMOHCTPAIIMH MIOYBEHHOTO ¥ BO3IYIIHOTO MMUTAHUS PACTCHUH,
pacieruieHus Kpaxmaina U OeNKoB Mo IeicTBUEM (HEepMEHTOB, 000PYAOBaHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHnue TKaHEel paCTCHUIN».

JlaGoparopHasi pabora «/3ydyeHue TKaHEN KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne OpraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MOB: Oecriosnoe (BKIJIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA: IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmuoxkeHue. [lomoBele kieTkn, Wik rameTtsl. Meno3. Craaun
Mmeiio3a. [loBenenne xpomocoM B Meito3e. Kpoccunrosep. buonornduecknii cMbici
Meio3a W TOJOBOro Imporecca. Meilo3 W €ero Mecro B JKU3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzapoasiiieBoe pa3Buthe. ['ameToreHes y »kMBOTHBIX. [10JI0BBIE JKEE3bI.
OO0pazoBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CroOCOOBI
OIUIOIOTBOPEHMS: HApy)HOE, BHyTpeHHee. [lapreHorenes.

NuauBuyalbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUONIOTUS — HayKa
O Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbsl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobnenue. bnacmyna, munwi
onacmyn. OCOOEHHOCTH JPOOJICHUS MJICKONMTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEUW U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIUSIHAE 4YacTell pPa3BUBAIOIIETOCSA 3apojbliia (SMOpHOHATbHAS WHIYKIIHS).
3akiagka TUlaHA CTPOCHHUSI JKMBOTHOTO KaK  Pe3ylbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BrusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOpPOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanbHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Paszputne ¢ wMeramopdo3oM y O€CHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYecKOe 3HAYE€HHE NPSMOIO0 M HENPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUlbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesoBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoseka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr m cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorene3 y pacteHud. OIIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJI0IOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHHe», «Tumbl Oecmonoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIAOMOHAb», «Pa3MHOMXEHHE 3BIIICHBI»,
«Pa3MHO)eHue TuapbDy, «Menosy, «XpoMocoMsly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH W criepMaTo3oniay, «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HEMpsMoe pa3Butue», «Pa3Butrhe wmalckoro xyka», «Pa3Buthe capaHdu»,
«Pa3BuTne nArymkmw», «JIBOMHOE OIUIONOTBOPEHHE Y ILIBETKOBBIX pPACTECHUN»,
«CTpoeHue ceMsiH OJTHOJIOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SUIEKICTOK |
CIIEpMAaTO30UJI0B, MOAENb «LIUKIT pa3BUTHUS JATYIIKNY.

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOITpEenapaTax».

IIpakTuyeckast padora «BrpisiBieHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHU».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKM Kak Hayku. PabGoter T.
Menpens, 1I'. ne @puza, T. Moprana. Ponp oTeueCTBEHHBIX YYEHBIX B Pa3BUTHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunora, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKUE TOHSITUS U CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUleJIbHbIE TE€HbI, AJIbTEPHATUBHBIC MPU3HAKHU, JOMUHAHTHBIM W PELIECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.



OCHOBHBIE ~ METOJBl ~ TE€HETUKH: THOPUIOJOTUYECKHM,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. W.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

eAMHO00pa3us rTHOPUI0B MepBOro nokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUICIUICeHUs NPU3HAKoB. L{UTOosIOrMyeckrne OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyromee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIECIOBaHHUS.
Pacuierienre nmpru3HakoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJeIOBaHMUS ~ TpHU3HAKOB.  [luTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILIUBAHUSL.

CueruieHHOe HacienoBaHue npuzHakoB. PabGotsel T. Moprana. CuerieHHOe
HACJIEJOBAHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPHUsI HACIEICTBEHHOCTH.

['eHeTuka nojia. XpOMOCOMHBIM MEXAHU3M OMpPEAEICHUs Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTEpPOramMeTHbIM IM0J. ['eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBbIM ajuienu3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnementaprnocts. Dnuctas. [lonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHUS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (HU3NOJIOTHYECKUX TMPOILIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIH.
['eHeTHUECKME MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpoOOMOM». ['eHeTWdyeckue acmeKThl KOHTPOJS |
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3aKoH
MeHnnens», «AHanu3upymooliee CcKpeluBanue», «HemomHoe QOMUHHUpPOBaHHEY,
«CrernyieHHOe HacJeIoBaHWE TPU3HAKOB Y Jpo30duibl», «l'eHeThka Tmoiay,



«Kapuotun uenoseka», «Kapuotun aposzodpuiby, «Kapuotum OTHUIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

OO6opynoBaHue: MOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPAcCHICIUICHUS MPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJEIb JJIA
JIEMOHCTPAllMM CILEIUICHHOTO HACIIEIOBAaHUS MPHU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydeHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUA Yy APO30(PHITBD».

IIpakTnueckass pab6ora  «M3ydyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHUA y APO30(PUIB».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiicTBue reHOTHMIA W cpenbl Ipu  (GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MPU3HAKU. BUbI
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBCHHAS.

MopaudukanuonHass U3MeHYUMBOCTb. Ponb cpeasl B (opMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanrioHHbIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(dUKAITMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAsS U3MEHUYNBOCTh. CBOMCTBA FTEHOTUIMMYECKON U3MEHUYUBOCTH.
Buapl reHOTUNIMYECKOW N3MEHUMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei0O3 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOMHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Hoo0pa3us B Mmpejiesiax OJTHOr0 BUIA.

MyTanmonHass M3MEHYMBOCTh. BuHIBI MyTaluil: T€HHBIE, XPOMOCOMHEIE,
reHoMHble. CIOHTaHHBIE W  WHAYUUPOBAHHBICE MyTallMud. SnepHble U
UTOIUIa3MaTHYeckue myTanuu. CoMaTUYEeCKUE U TOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHHUS MyTalnuud. MyTareHbl W WX BIHWSHUE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEeMUYeCKUx Gakmopos 8
HACNe008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemoHcTpanuu

IToptpersl: I'. ne @pus, B. Moranucen, H. 1. Basunos.

Tabmumet u cxeMbl: «Buael  u3mMeHumBOCTHY», «MoauduKarmoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MCHYHUBOCTHY, «Meiio3y,
«OmnongotBopeHuey, «I'eHeTnueckue 3a00IeBaHUs YeI0BEeKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOapHbIE HK3EMIUISIPHl KOMHATHBIX PACTCHHIA,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHBOCTH.

JlabopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. IlocTpoeHme BapuallMOHHOTO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytarmuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun denoeka. MexayHapoaHas IporpamMMa HMCCIIEIOBaHUS TE€HOMa
4yejgoBeKa. MeToabl  M3YYEHMsI TEHETUKH  4YEJIOBEKa: T'€HEAIOTHYECKHUM,
OJIM3HEIIOBEIN, IIMTOr€HETUYECKU, MOMYJISILIMOHHO-CTATUCTUYECKHU,
MOJIEKYISAPHO-TEHETUIECKHM. CoBpemeHHOE ONPENICIICHHE TE€HOTHUIA!
[IOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananu3a. HaciaeacTBeHHbIe 3a00sIeBaHUs YelloBeKa. | eHHbIE 1 XPOMOCOMHBIC
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACENCTBEHHOM MPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUHN U JICUCHUH T€HETUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TEHETHYECKOTO Tpy3a». ITUYECKUE aCHEKThl UCCIEIOBAHUN B
00JIaCTH peJaKTUPOBAHHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (akTOpbl TOBBIIMIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolleh cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUSIM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnueckas padora «CocTaBlIeHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesnrekuusi OpraHu3MoB

JlomecTuKanuss W CEJEKUHUs. 3apOKICHUE CENEKIMH U JIOMECTUKALIUH.
VYuenne H. W. BasunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUU. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPO/I
*kuBOTHbIX. CopT, mopoaa, IMTaMM. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTHh H. WM. BaBunoBa, ero 3HadeHue i
CEJICKITMOHHOM PabOTHI.

Metoasl cenekIMoHHOM paboThl. McKyccTBEeHHBIH OTOOpP: MacCOBBIM H
VHIUBUYaJIbHBIN. Ortansl KOMOWHAIIMOHHOU CCJICKIINH. HcnwiTanue
npousBoAnTENed MO TOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBa U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJI  CEJEKIMOHHOM  paboThl.
PaananinOHHBIN M XUMUYECKUM MYyTareHe3 Kak MCTOYHUK MYTalUil y KYJIbTYPHBIX



¢opm opranusmoB. Mcnonp30BaHWE TE€HOMHOTO PEJAKTUPOBAHHUA W METOJOB
pexomOunanTHbIX JJHK m1st momydenust nucxoqHoro Matepuana ajisi CEJIEKIHH.

[Toyuenue HOJIUIIIIONIOB. BuyTtpuBuaoBas ruOpUAN3aIIHsL.
brnu3kopoACcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, WM ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuzanus. [Ipeogonenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIUNA PACTEHUH U )KUBOTHBIX. «3€1€Has
pesonioyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH IS CO3JaHMS  HOBBIX COPTOB M THOpPUIOB
CEIIBbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpanenue u  ynpaegieHue
2eHemUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yeax VIVUUeHUs CYUecmayiomux U coO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvix uoetl U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauumn

[Toptpersr: H. . BaBunos, . B. Muuypun, I'. . Kapneuenko, II. II.
JlykbsHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKHUX PSIIOB B HACJIEACTBEHHOW HM3MEHUYMBOCTH,
«Metogpl cenekuun», «OTnanénHas rudpuauzanus», «MyrareHes».

JlabopaTopHasi padora «/3ydeHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHuN».

Ikckypeusi «OCHOBHBIE METOJbl M JIOCTHUKEHUS CEJEKLIMH PpaCTEHUH U
YKUBOTHBIX (Ha CEJIEKLIOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO35AHUCTBO, B J1aOOPATOPHIO
arpOyYHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OMOTEXHOJIOTMHM, — KJIETOYHbIE U TKaHEBbIE
KYJbTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOoTeXHONOTHs:  XJeOoMeueHue, TMOIyYeHHEe KHCIOMOJOYHBIX HPOAYKTOB,
BUHOAEnne. Mukpoouonoruueckuit cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€JiKa, aMUHOKHUCIIOT U BUTAMUHOB.

Co3laHre TEXHOJOTMi U MHCTPYMEHTOB IIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIBIO MOJYYEHHs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCHHTETUUECKUE MTYTH.



Kierounas unxeHepusa. MeTonsl KyJIbTypbl KJIETOK M TKaHEW PACTECHUH H
KUBOTHbIX. Kpuobanku. Comarnueckas TruOpuN3anus W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHuEe Tramiou0B B CeleKUMH pactenuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonv3o6anue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PekoHCTpyKuus
AWLEKICTOK U KJIIOHUPOBAHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHOIICEHUS CENIbCKOXO3AUCMBEHHBIX KYIbMYD.

XpoMOCOMHass W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TIe€Ha U
KoHCTpyupoBanue pekoMOuHanTHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKXEHEPHHU.
DKOJIOTUYECKHUE U ATUYECKUE MTPOOJIEMbI T€HHON NHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudposas meauiuHa. [TLP-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkeHepus i pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUUMHCKHX TEXHOJIOTMM, CO3[JaHUs KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 OOecreueHus] KOMOMHUPOBAHHOMU
3amuThl 0T Bo3Oyauteneidr OPBU, ycTaHOBiEeHHE MOJIEKYJSPHBIX MEXaHU3MOB
dbynkuuonuposanusi PHK-conepkamux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuupl u cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
POMU3BOJCTBEY, «KileTounas nHxkeHepus», «I eHHast UHKEHEpUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMSA — BaXHEWIas IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO).

11 KIIACC

Tema 1. 3apo:xxneHue W pa3sBUTHE 3BOJIOLNMOHHBIX NpPEACTABJICHMI B
omosioruu

OpomononHas Teopust Y. JlapBuna. Ilpeanochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb 1 Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOJIOLMH BUIOB 110 Y. J[apBuHY (BbICOKasi HHTEHCUBHOCTh
pa3MHOXKEHHUSI OpPraHM3MOB, HACJEICTBEHHAs M3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmienne cuaTeTnueckoir Tteopuu dBomtonmu (CTD). HelTpanbhas
teopusi sBomonuu. CoBpeMeHHass JBOJIOIMOHHAsE Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHON TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCcTpaIuA

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosne, Y. lapsun, C. C. YerBepuxos, 1. U. HImansraysen, x. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm QopmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarmycThl», «[1opopl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa3oBaHUsl HOBBIX BUJIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBMXXYIIUX CHJ SBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKOM TEOPUH IBOJTIOLIHI.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[Tonmynsauust KaKk 3J€eMEHTapHas eIUHHIA 3BOJOLMH. COBpEMEHHBIE METOMbI
OLICHKM TEHETUYECKOrO pa3HOOOpa3usi M CTPYKTyphl mnonyisuuid. M3menenue
reHooHJa TOMYJISIMU KaK DJIEMEHTAPHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTuueckoro paBHoBecus JIx. Xapau, B. Baitn6epra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHIbI) HBOJIONMH. MyTallMOHHBIHN
npouecc. KomOunaTuBHas wu3MeHuMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx. Oddexr
ocHOBaTend. Iggexm Oymuinounoco zoprviuwika. CHUdCEHUe 2eHemuieckKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpghexma Opetigha cenog 6
oonvuwux u  manvlx  nonyiayusx.  Murpauuud.  M3onsuus  mOMyJISLMA:
reorpaduyeckas (IpocTpaHCTBEHHAs), Orogornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(mm3pynTuBHbIi). [lomoBoit 0TOOp. BO3HHMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoOeHHOCTh  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIIOIUH.
Bo3HukHOBeHHE  MpUCMOCOOJIEHWH y  opranm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumeps! npucnocoOieHnit y opraHu3mMoB: MOp(OIOrHYECKue,
dbusnonoruyeckue,  OMOXUMHUYECKHE,  ToBeAeHuYeckue.  OTHOCHUTEIBHOCTD
IPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xkpurepum u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpPOAIBOMIOIMHU. M3omsimus — kimodeBor (aktop BumgooOpazoBanusa. [lytu u
CIIOCOOBI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpaduueckoe),



CUMIATPUUIECKOE (3KOI0OTUYECKOE), «MTHOBEHHOE (monurIonU3anus,
rubpuau3anus). JIMUTeTbHOCTh YBOTFOITMOHHBIX MPOIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pasHsl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3padOTKE HAay4YHBIX METOOB
coxpaHeHus1 OMopa3zHO00pa3usi. MUKPOIBOIIOLUS U KOIBOJIIOLHUS MMAPA3UTOB U UX
x0351eB. MexaHn3Mbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM H CTIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpauU

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

Tabmuubl u cxembl: «MyTanuoHHasi HM3MEHYUBOCTHY, «llomynsironHas
CTpYKTypa BUAa», «Cxema MposiBIeHUs 3aKkoHa Xapau—BaiinOepray, «Buxymme
CWJIbl HBOJIIOLUN», «IKOJIOTMYECKass M30JSUUs MONYJALHNA CeBaHCKOU (openmny,
«l'eorpaduueckass M30JAIUS  JTUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «llonmynsiliMOHHbIE BOJIHBI YUCIEHHOCTU XUITHUKOB U XKEPTBY», «Cxema
JEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«HaycTpualibHBIN MenaHu3M», «/KuBble uckonaembiey, «II0KpOBUTEIBCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnarornias OKpacka KUBOTHBIX»,
«Dusnonornueckue ananranun», «lIpucrnocoOIeHHOCTH OpraHu3smMoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «CrnocoOsl BuUgooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUJAOB JAHIBIIICH», «IKOJOTHMUECKOE BUA000pa3OBaHUE BUIOB CHUHUID,
«ITomumonasl pacteHuit», «KamyctHo-peneunbiii rTuOpu.

O6opynoBanue: repOaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia MTHI] U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BUIOB, OOpa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA).

JlaGopaTopnass  paGora  «lIpucmocobneHuss  OpraHu3smMOoB M HUX
OTHOCHUTEJbHAS LIEIECO00Pa3HOCTDY.

JlaGopaTtopnasi padora «CpaBHeHHWE BHUJOB IO MOP(OIOrHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoJironus U €€ pe3yJabTaThl

Meroapl M3y4eHMs ~ MaKpOdBOMIOLMHU. [laleoOHTONOTMYECKHE  METOMbI
u3ydeHus HBomrouuu. llepexomubie ¢opmMbl M (QUIOTEHETHYECKUE  PSAbI
OpPTaHU3MOB.

buoreorpadudeckue meTonsl uzydeHus sBomtonuu. CpaBHeHUE QIIOpHI H
dbayHbl MaTepuKkoB U OCTpOBOB. buoreorpaduueckue obOmactu 3emnu. Bumbi-
DHIAEMUKU U PEUKTHI.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YyUEHUs
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMeHntapubsle  opraHbl M araBuU3Mbl.  MOJEKYISPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYECKUE  METOJbl  W3Y4YeHHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (UIOT€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBuiia) 3BoJitoLMU. [IpuHyun cmenvt ynkyuii.
HeobOpatumocTs 3BoonMH. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLUY.

JleMoHCTpauun

[Toptpetsi: K. M. bap, A. O. KoBanieckuii, ®. Mrosiep, 3. ['ekkenb.

Tabnunpl u cxeMbl: «OUIOTEHETUYECKUIN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedans»,  «Punuoduts»y,  «CemeHHBbIE
nanopoTHUkn», «buoreorpapuueckue 30HBI 3emun», «Jlpeii) KOHTHHEHTOBY,
«Penuktey, «HadanpHbple cTaguu 3MOpPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJOTUYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaIpaBJIEHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTaTKOB
OpraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [loHayuHble IpeACTaBICHUS O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsK/ICHUS KU3HU U €€ ONpOBEpKeHHE onbITamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IpoucxoxaeHue sxu3Hu U aCTPOOUOIIOTHS.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OopraHnyeckux BemecTB W3 Heopranndeckux. Omeir C. Mumiepa u I'. Opm.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. KoarepsatHas rumoteza A. W.
Omnapwuna, TunoTe3a nepBudHOro Oyinpona Jx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Hctopust 3emum U MeToAbl €€ u3ydeHus. Vckomaemble OpraHUYECKHe
octaTkd. ['eoxpoHosoruss u e€ wMeronapl. OTHOCUTENbHass U aOCOIIOTHAsS
reOXPOHOJIOrHUs. ['€0XpOHOIOrHYecKast IKaJla: 30HbI, 3Pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckord »sBoaoonud. [logBiaeHne u 3BOIOLUA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHUKHOBEHUE MEPBBIX 3KOCUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUu. OCHOBHBIE apOMOPGO3bI
pactenud. Beixonm pacteHuii Ha cymry. [losiBieHHE CIOPOBBIX pPACTCHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIEHHE LBETKOBBIX
pacTCHUM.

OCHOBHBIEC ATamnbl 3BOJIONUU KUBOTHOTO MHpa. OCHOBHBIE apoMop(]o3b
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. IIporucxoxaeHrne MICKONUTAIOUIMX U
ntuil. [lpunnun kmrodeBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3eMje MO 3paM U MepuoiaM: apxeu, MPOTEPO30i,
najgeo3o0i, Me3030M, KaitHo30M. OOm@as xapakTepucTHKa KiuMara |
reoJIOTHYECKUX TMpoueccoB. [losgBIeHHE M pacUBET XApAKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCciIoBUs M BJIUSHUE HAa Ta30BbIi cOCTaB aTMOC(eEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTUYECKHE KPU3UCHI MPOUUIoro. [IpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrema coxpanenus 6nopasHooOpas3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccudpukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnammanuanw, JI. Ilactep, 1. . Meunnkos, A. U.
Omnapun, JIx. Xonaenn, I'. Ménnep, C. Munnep, I'. IOpu.

Ta6nuie! u cxembl: «Cxema omnbita @. Penny», «Cxema onswita JI. [lactepa mo
M3YUYCHHUIO CaMO3apoXKJeHUsl Xu3Hm», «Cxema ombita C. Mummuiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  H3BONIOUUN», «['€OXpoHOJIOrMYecKas  IIKajay,
«HauanpHbIe 3Tarbl OPraHUYECKON IBONIONUNY, «CXxema 00pa3oBaHUSI DYKapHUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosel  pacteHuit», «PunHmoduTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIETOUHbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemeHHbIE
pacteHus», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbIEY,
«IInockue 4EpBUY, «UEeHUCTOHOTHEY, «PBIOBI», «3€MHOBOJHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeuckou spe», «Pa3BuTHe )XU3HU B MPOTEPO3OMCKON 3pe», «Pa3BuTue XKu3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuThe XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BJIAKHBIE MPENApaThl KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, ITOJE3HBIX HCKOMAEMBIX, MYJBSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sga0oparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o u3y4eHuto abMOT€HHOTO CHHTE3a OPraHUYECKUX COETMHEHHUI B
NepBUYHON aTMocepey.

JlabopaTopnasi paGora «/3yueHue M omnucaHWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydueHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUI
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «3yueHre oCOOEHHOCTEM CTPOCHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl u 3aqaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TIPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurmnosHele
BO33peHUs. COBPEMEHHBIE HAYUHBIE TEOPHH.

CX0JZCTBO YeI0BEKa ¢ )KUBOTHBIMU. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpAMOX0XKIEHNE N KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrkymue cuiibl ((akTOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COlUaIbHbIE.
CooTHolIeHne OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJMM aHTpOIOreHe3a. PaHHHMe YenoBEeKOOOpa3Hbie O00E3bSHBI
(TPOKOHCYJIBI) ¥ pPAHHUE TTOHTHUIBI — OOITHE TMPEIKH YeT0OBEKOOOPA3HBIX 00€3bsH U
JroJie. ABCTpaONUTEKU — JBYHOTHE MpEeAKH Jtofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIFOJAEH
3a  mnpenensl  Adpuku. YenoBek reiaenpOeprckuiit —  0oOmMMA  MpenoK
HEAHJEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3syMHOro. YenoBeK HeaHIAEpPTalbCKUN
KakK BHJ JIFOJEH XOJOAHOTO KJIMMaTra. YeloBeK pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TaneoreneTrka U NajgeoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJISLMSIX
yenoBeka. MyTalmoHHBIH Tporecc ¥ noaumopdusM. [lomymsimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. [loHsatue o pace. bonbmme pacel: €BponeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeuecknx — pac. HayuHas  HECOCTOSTENBHOCTh — pacu3Ma.
[IpucnocoOeHHOCTh YeoBEKa K pa3HbIM YCJIOBHUSIM OKpYXKAIOIIEH Cpebl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiiiHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJISAIUN. brHoconuanbHble UCCIEHOBAHUS MPUPOJABI YEIOBEKA.
HccnenoBanre KO3BOTIOLUH OMOJIOIMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. {apBun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabnuibl 1 cxembl: «MeTOIbI aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3ubie 00e3bsHBbI», «CKeNeT dYeloBeKa M CKEJEeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J[BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
JIPEBO  4YEIOBEKa», «ABCTpanonutek», «YenoBek  ymenwlii», «YenoBek
NPSIMOXOIAIINIY, «JleHncoBCKkuM yenoBek» «Heannepranbuby, « KpoMaHBOHIIBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUU YEIOBEKa», «Packl UelioBeKay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OHUOJICUCKUMH CIOKETAMHU TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaX0IOK KCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yeperna 4YeJOoBE€Ka M 4eperna IIMMIIAH3€, MOJIeNIb KHUCTH YEJIOBEKa U KHUCTHU
HIMMIIaH3€, MOJEINIA TOpCa MPEAKOB YEIOBEKA.

JlaGopaTopnasi padora «M3yueHne o0cCOOEHHOCTEW CTpPOEHHUS CKeJeTa
YeJIOBEKa, CBA3AHHBIX C MPAMOXOKICHUEM.

IIpakTnueckas padora «3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKLIeH cpe1oi

3apoxaeHre U pa3BuTue 3kojorud B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.



Metonsl sxonoruu. I[loneBble HaOmOAEHUA. DKCIEPUMEHTHI B HKOJIOTUU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOIIEH Cpeibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM i1  YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYpPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. Cesepuios, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHHUTOPHUHIA OKPYKatOLIEH CpeIbI».

JlabGopaTopHas padora «3yuenue METO/JIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranusmsl u cpeaa 0OMTAHUA

DKOJIOrHYecKre (PaKTOpbl U 3aKOHOMEPHOCTH UX nenctBus. Kiaccupukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUSA 3KoJIorHuecKuXx (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOUMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBl.

AbGuotnueckue ¢akropel. CBeT Kak sKonorudeckuid akrtop. JleicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOTO CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIICHHIO K cCBeTy. CHUTHaJIbHAas poOJIb CBETA.
doTonepruoau3M.

Temmnepatypa kak oskojorumdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHus3Mbl. [IoMKHIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBl. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid daktop. Ilpucrnocobnenus pacteHuilt K
noJiIepKaHuo BoJgHOro OanaHca. Knaccugukanusi pacTeHHM MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
riiyOMHHAasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Dusuko-xumuyeckue
OCOOEHHOCTH Cpell OoOuTaHus OpraHu3MoB. lIpucrmocobieHus OpraHU3MOB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHbBIE H
roJu4yHble PUTMBL. [IpUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBUM KU3HMU.

Kusznennsie Qopmbl opranuzMoB. [loHsiTHe O >KU3HEHHOW (Qopme.
XKuznennsle POpMBbI paCTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUUIKU, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buotnueckune (daxTopBHl. Bunpr  OMOTMYECKMX ~ B3aUMOJEHCTBHIL:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpauu

Tabmuubl U cxembl: «IDkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI JKUBOTHBIX MO OTHOIICHUIO K CBETY», «TemnoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «Du3n0NIOrHMUECKUEe aaanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHUS OpraHuU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmit», «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHus), «XulHudecTBoy, «llapasutuzm», «KoHkypeHmus», «CuMOuo03»,
«KoMmmeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIIUSHUIO PAa3IUYHBIX OSKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIIOOUBBIC, TCHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, repOapuu U KOJUIEKIIMU TEII0JI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KHBOTHBIX, OOUTAIONINX B Pa3HbIX cpeax,
repObapu M KOJUICKIIMM PACTEHUH M JKUBOTHBIX, OOJIAJAOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3JIUYHBIX OMOTUUECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNH OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpIisgBIeHHE NPUCTOCOOJICHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH paCTEHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rusi BUAOB U NMOIYJIA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TMOIYJISLHH. [Monynsimua  kak
Oounonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIECKux 6APbEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKa3aTEIW MOMYJISIUU: YHUCICHHOCTh, IUIOTHOCTb,



BO3pDaCTHAas M IIOJIOBasl CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nonyssiuu. OIeHKa YUCIECHHOCTH TOIMYJISIUHN.
JIlnHaMuKa MOMyJALUMUA U €€ Peryidanua. bUoTHUYeCKUi TOTEHIMal TOMYJISIUY.
MoaenupoBanyue TMHAMHUKHA TONYJISITAK. KpuBbIe pocTa YUCICHHOCTH MOMYJISIIIUH.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKHUE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonarue o0 sKoJorMYecKod Huie Buaa. MectooOuTanwe. MHoOroMepHas
Mozenb 3Kosiorndeckon HumM JIx.M. XartumHcoHa. Pa3Mepsl 3KOIOTMYECKOU
Hu. [loTeHnmanpHas U peanu3oBaHHAs HUIIM.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIE
CTpaTEruu. JKOJOTUUYECKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTU TIOBEJCHUS WU MUrpaluid >KUBOTHBIX. buoiormueckue
WHBa3UM YYKEPOJIHBIX BUJOB.

JleMoHCTpanumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl W cXembl: «JKOJOTHYECKHUE XapAKTEPUCTUKU MOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIbI
nonyasinum», «CKOpPOCTh  3aceleHus MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHconay.

O6opynoBaHue: repoapuu pacTeHUN, KOJJICKIIMU KUBOTHBIX.

JlaGopaTtopnasi pabora  «lIpucmocoOieHuss ceMsH  pacTeHHH K
PaCCENICHUIO.

Tema 9. Ikos10rust co001IECTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3Mamu B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTHI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBsl U Wbl B 3kocucTeMax. KpyroBopoT BeIIeCTB U MOTOK SHEPTUH
B KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTHYECKUE TUPaMU/IbI YKCEN, OMOMAacChl U SHEPTHH.

Jlunamuxka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KnmumakcHnoe cooOrectBo. bruopaznooOpasue u moHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopet u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMmeneu, nyCmbitb.

AHTpONOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMU U MIPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opoxackas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buomormueckoe wu
X035MCTBEHHOE 3HAUCHUE arpPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUposanuu skocucmem. IlepeHOC SHEPTHUU U BEIIECTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIUI U YKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIMA.

Mexanuzmwi 8030eliCmaus 3GepA3HEHULl PA3HbIX munos Ha
CcybOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20 — B030€UCMBUSL.
MeTo1010THsT MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpanumn
[Toptper: A. JIx. Tencnu.
Tabmunpt  u cxembl:  «CrpykTypa  OuoueHo3a»,  «OKOcHCTEMa

IIUPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTeMa XBOWHOTO Jiecay, «DYyHKIMOHAIbHbBIC
IPYIIbl OPTaHU3MOB B 3KOcHUCTEME», «KpyroBopoT BEIIECTB B IKOCHUCTEME,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YHCEID,
«IKonoruyeckas mupamuia OMOMaCChly, «IKOJOTHUECKasi MUpaMUa SHEPTUNY,
«O0pazoBanue 6onotay, «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHmIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTUIl |
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onvucanre ypo03KOCUCTEMBID».

JlaGopaTopnasi paGora «M3ydeHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHusi «DKCKYpCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TIOMMEHHBIN JIyT, 03€p0, 00JIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKoCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmemnanerapHass oOojiouka 3eMIIH, TIE€ CYIIECTBYET WIIH
CYILECTBOBaJIA KM3Hb. PazBuTHe mnpejacTaBieHuil o ornocdepe B Tpynax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctas. Kupoe
BEIIECTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEphl Kak
rio0abHOM 3KOCcUCTeMbI. JMHamMuueckoe paBHoBecue B Ouocdepe. KpyrosopoTst
BEIIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUYHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. Ilonstne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOIMYECKHUE JIeCa, BICOKOTOphs. Kinmar, pacTUTENbHBIN U JKUBOTHBIN
MHUp OMOMOB CYIIIH.

CrtpykTypa U QYHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMAJIA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. Y. Bepnanckuii, 3. 3rocc.

Tabmuuel u cxemsl: «['eocdheprl 3emim», «KpyroBopoT a3ora B IPUPOJIEY,
«KpyroBopoT yriepona B mpupone», «KpyroBopoT Kuciaopojga B TPHUPOJEL»,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHBIE OMOMBI cyminy», «Knumatnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemannsiii gec», «ILIupokoancTBEHHBIN
aecy, «Crenby, «CaBanHay, «IlycTeiHsy, « Tponuyeckuii nec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YeloBEKa Ha
ouochepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymienue mnoussl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTPOIIOTEHHOE BO3/ICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MHUp. OxpaHa
pPacCTUTEILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOBIL.
Kpacasie kHuru. Oco0o oxpansembie npupoansie Ttepputopuu (OOIIT).
Bboranudeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOMYMBOTO PA3BUTHSI UYEJIOBEUECTBA W TMPUPOJIBI.
PanimonanpbHOE  TPUPOJONONIBL30BAHME W COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOImMe 3aKOHOMEPHOCTH TJI00ABHBIX SKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TIOCIIEICTBUA.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHotl dHepeemuke. buonocuueckoe paznoobpasue u buopecypchni.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoBbl



9Kopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arpsisHeHHEe  aTtMocepb»,  «3arps3HEeHHe
ruapocdepbl», «3arpsizHeHue 1MouBb», «llapHukoBbit  3dhdext», «Ocobo
OXpaHseMbI€ MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHHWW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHoil KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYU HA YPOBHE CPEJHEI'O OBIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCS TPOrpaMM CpelHero o0mero o0pa3oBaHUA: JIMYHOCTHBIE,
METANpPEIMETHBIE U MIPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIECAYIOUIME COCTABISAIONINE: OCO3HAHHWE OOYYaAIOIIMMUCA POCCUICKON
IPaXKIAaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIBHOCTH
U CaMOONpEACNCHUIO, Haluuyue Mmomusayuu K OOYYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazsumue BHYTPEHHUX YOEXKIECHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMUIIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUS, 20MOBHOCHb U CNOCOOHOCHbL O0YYAIOIIUXCS PYKOBOACTBOBATHCS B CBOEH
JEATEIIBHOCTH I[I€HHOCTHO-CMBICIIOBBIMA ~YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJOTUYECKOTO  00pa3oOBaHUs, Haluyue NpagoCO3HAHUS  DIKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JTIOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKUMU COLUOKYJIBTYPHBIMU, HCTOPUUYECKUMHU U TyXOBHO-
HPaBCTBCHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepauuu, npupoae u
OKpYKarolIen cpeie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JOJDKHBI OTPakaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKICHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIeCTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alii OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOUN ESITELHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHcKoOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUICKOI0 OOIIECTBA;

OCO3HAaHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA ¥ MPaBOMNOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TMPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OIpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYWUTHIBATH B CBOMX JECUCTBHUSIX HEOOXOIWMOCTH KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B HIPOLIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOIIICHHS K MHEHUIO OIIMOHEHTOB MpHU OOCYXJCHUU CIOPHBIX BOIIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOH WJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXXEHUS K CBOEMY HApoOJy, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoy, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJTHOMY HACHEAUIO U MAMSTHUKAM IPUPOJIBI,
TOoCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIeCTBa;

ujeitHas yOoexXIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE YXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaguuusMu HaponoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIMIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE YMOIIMOHATBHOTO BO3CHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HMCKYCCTBA, CTPEMJICHUE
IPOSIBJISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE U peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TPaBWJI WU HOPM,
cOamaHCHUpPOBAHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MMOHMUMAHUE LEHHOCTH MNPAaBUJ HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYJly, OCO3HaHHE LIEHHOCTH MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesTENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBHIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOTM4YECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MNPUPOJIE KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPYKaIOUIEH CPEeIbl;

OCO3HaHHE TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
peuieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS MpU pEIICHUH NpoOJieM, CBSA3AHHBIX C pPalMOHAIbHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HOKOCHUCTEMAX, OXpPAaHY BHUJIOB,
AKOCHUCTEM, Orochephl);

AKTUBHOE HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJATOMPHUITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTHUUECKOMN JIEITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOW KYJIbTYpPhl KaK CpEICTBa
B3aUMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMAaHUE creruduKd OWOJIOTMM KaK HayKH, OCO3HAHHS €€ poJikd B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH HpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTHU JJII COBPEMEHHOW LMBHIIA3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAUIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTb PECypCHble  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOAA U3 IJI00aJIBHBIX IKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYCHUM OWMOJOTHYECKUX 3HAHMM B LEIAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHONW T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOit
IpU U3y4YEeHUU OMOJIOTHH;

MMOHMMAHHUE CYUIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4aeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXKAIOLIEro MUpPA U MPOUCXOAANIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MTOTYYEHHUS TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIs
pelieHus Ipo0JIeM B peaabHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOEKTHYIO M UCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHMS Y4eOHOTO mpeaMeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble JUISI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyJaArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeUNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, Hay4dHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHHE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCaIbHBIC Yy4eOHBIC HeWCTBHSA (TIO03HABATENbHBIE, KOMMYHHUKATHBHBIC,

PETYJISITUBHBIE), 00ecreynBaoIme dbopmupoBaHue (YyHKIHOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMU OOYyYarolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpPCAJIbHblE y4yeOHbIE JIEHCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHHs OHOJIOTMM Ha YpPOBHE CpEAHEro OOUIero
oOpasoBanust y oOyuwatomierocss OyayT c(OpMHUpOBaHbl IO3HABATEJIbHbIC
yYHHUBEpCaJbHble yueOHbIE AEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEUCTBUS, pPEryJISTUBHBIE YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHas
NeSATEIbHOCTbD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHMSI MPOrpaMMbl CPEIHET0 OOIIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBananenue YHHMBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NeCTBUSIMM:

1) 6a30Bble JJorMYecKue JAeiicTBUA:

CaMOCTOATENbHO  (OPMYJIHMpPOBAaTh W aKTyalIU3UpOBATh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JIOTUYECKOTO MBILUICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCu(pUKaluu, 0000IICHUS), PACKPBIBATh CMBICI
OMOJIOTMYECKUX MOHATUM (BBIIENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATDH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LEIu JEATEIbHOCTH, 3a]aBas IapaMeTpbl M KPUTEPUH HUX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObsICHEHUS (DAaKTOB U SIBJICHUI
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

IPUMEHATH CXEMHO-MO/IEJIbHBIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TakK€  NPOTHUBOPEUMI  pa3HOTO  pojAa,  BBIABJICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU TIOCTEACTBUN AESTEIbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU )KM3HEHHBIX MPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/IETh HaBBIKAMU YY€OHO-HCCIIETOBATENBCKON U MPOCKTHOU JIEATEIHHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pPELICHUsI MPAKTUYECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYCHUIO HOBOTO
3HaHWs, €ro HWHTEpPIpETAllMH, MPEoOpPa30BAHUI0 M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPU CO3JaHUH YU€OHBIX M COI[MAIbHBIX TPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBILIUICHUS, BIAJE€Th HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJayd B 0Opa30BaTEIbHOM
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajauy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh apaMeTpbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTH IEJICHANIPABICHHBIN TIOUCK TMEepeHOca CPEACTB M CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yYMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WU, TpeJiaraTh OPUTHHAIBHBIC TOIXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pab6ora ¢ ungopmaumeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-IIOMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsiAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax JaHHbIX, B MHTepHere), aHaIu3upoBaTh



nH(OPMAITUIO PA3TMYHBIX BUIOB U (hOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor MHMOpPMaIMK, HEOOXOIUMOM JIJIsl BBIMOJHEHUS YYCOHBIX
3ajay;

MpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
Oounosiorunyeckor nHGpopmaruu (CXeMbl, TpaguKu, TUarpaMmbl, TaOJUIIbI, PUCYHKH
" JIpyroe);

UCTIONb30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ovonornyecko HMHPOpMALUEH: MTPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HAaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMATHl  WHOOpMAaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHue YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01enue:

OCYIIECTBIATH KOMMYHHUKAIIMHA BO BCeX cepax KU3HU, aKTHBHO y4acTBOBATh
B JMAJIOTE WJIM JTMCKYCCHUU TIO CYIIECTBY OOCYyKaaemoil TeMbl (YMEHHE 3a/71aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMaora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEPEHUS JIPYTUX JIIOJICH, MPOSBIISATh YBAXKHUTEIHHOE OTHOIIICHUE K COOCCETHUKY
U B KOPPEKTHOU Gopme hopMyTupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1esiTeJIbHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHAHOW W WHIAWBUIYaJTbHON
paboThI IPH pelIeHUU OUOIOTUYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO 4JIeHA KOJUIEKTUBA;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAaJa M KaXIOI0 yYaCTHMKAa KOMaH[bl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLEHMBATh HUIAEU C TO3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIS BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OMOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M IOCTYIIKax IO OTHOLIEHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJjaul B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUJIaH  pPELICHUS MpoOJieMbl €  YYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HaHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAHULIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIN H
KYJBTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMM  IO3HABATENbHON  peduieKCMH KaK  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pPE3yJIbTaTOB U
OCHOBaHUI, MCNOJIb30BaTh NPUEMBI peduieKCUM IJsi OLEHKH CUTYalluu, BbIOOpA
BEPHOI'O PELLICHHS;

YMETb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA M0 MX
CHU)KCHMUIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE ce0OHA U APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTAaThl OCBOCHHUSI COJIEpXKaHUS Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecledYeHue
npoduapHOro  o0yueHus  oOydaronuxcss — Owojmormu. OHH  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTMH HaYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUI 110
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJIYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHbIX XWU3HEHHBIX cuTyauusx. I[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4eHusl.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS y4ueOHOro mnpeamera «buonorus» B 10
KJlacce MO KHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U PpOJIM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWN €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHWH TpoOJieM  palMoOHAIBLHOTO
MPUPOJIOTIOIB30BaHUS, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Onooruy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUMX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYIISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHE TEOPUU
(xnetounast teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBumoBa — o0 1meHTpax
MHOTOOOpa3usi Y TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TIEPBOTO TMOKOJEHUS, PACIICIIIICHUSI, YACTOTHI TaMerT,
HE3aBUCUMOTO HacienoBanus [. MeHnaenss, TOMOJIOTUYECKUX PSAJIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. n. Basunosa), IIPUHIIATIBL
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HUCCIEOBAHUSIX IKUBBIX OOBEKTOB (OMHCAaHUE, HU3MEpPEHHe,
HaOJII0/IeHHE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUM, JXUBOTHBIX, YEJIOBEKA, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOTMUECKUX
MPOIIECCOB: 0OMEHA BeUIeCTB (METab0IM3M), MPEBPAILLCHUSI SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHS,  HMHJIMBUIYaJBbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBS3M MEXKAYy OpPraHOWIAMHU KIETKH M HUX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXKITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIHMSAMH, MEXIy STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dhaxkTopamMu cpenbl OOUTaHUS;

YMEHHE BBIABJIATH OTJIMUYMUTEIbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYEeCKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXIY UCCIIEyeMbIMU OHOJIOTMYECKUMHU IPOLECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M TPaKTUYECKHUE padOThl, COOMHOAATH
npaBuia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIIBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Leb WCCICIOBAHMs, aHATU3UPOBATH IOJYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIBHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATH  MOJYYEHHbIE  pe3yJbTaThl HAa  YUYEHHYECKHX
KOH(epeHusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE W3MEHEHHWE T'€HOMa U CO3JaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynymied mpodeccrnoHalbHOM
JESITEIBHOCTH B 00JIaCTH OMOJIOTWH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIEBOM MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
NPOJOJDKEHUE OMOJOTUYECKOro 00pa3oBaHMs B OpraHU3alUsiX  CpPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs ydueOHOro mpeameta «buonorus» B 11
K1acce NOJIKHBI OTPaKATh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TIPHUPOABI M PEIICHUH SKOJOTHYECKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
PUPOOIOIH30BaHUS, U B (DOPMUPOBAHUM IIECHHOCTHOTO OTHOIIECHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHUH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTM OCHOBOIIOJIATAIOIMNUX OHOJIOTHYECKUX
TEPMUHOB M TMOHATHM (BHI, IKOCHUCTeMa, Ouocdepa), OMOJOTUYECKUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CesepiioBa — 0 myTsx U HamnpasiaeHusx 3Boitouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoapiiieBoro cxojacrea K. M. bapa), npasuna (munumyma [O. JluGuxa,
HKOJIOTHYECKON MHpaMuJIbl dHEpruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHUE  BJQJ€Th  OCHOBHBIMH  METOJAaMH  HAYYHOTO  TIO3HAHWUS,
UCTIOJb3YEMBIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX 00BEKTOB M DKOCUCTEM
(omucanue, M3MepeHue, HaOJIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMHU BBISIBICHUS U
OIICHKH aHTPOIIOTCHHBIX U3MEHEHU B IPUPO/IE;

YMEHHE BBIICIATh CYIICCTBEHHBIC MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUIECKOro u CUMIATPUIECKOTO
BUI000pA30BaHUS, BIUSHUS ABMKYITUX CHJI SBOJIONUN HA T€HO(OH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTraHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHHE YCTaHABJIMBATH B3aUMOCBSI3M MEXKAY TPOIECCAMH DBOJIOIHH,
JBIDKYIIIAMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJIISITH  OTJIMYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpefie oOUTaHMs, a0MOTHYECKUX M OMOTHYECKUX



KOMITOHEHTOB  9KOCHCTE€M, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOTo00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BISABISITh IPUUUHHO-CIIEICTBEHHbIC
CBSI3U MEXKJy UCCIIEIYEMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, MPOBEPSITh HX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMyYIHpYs I1€lb HCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3YNBTATHI U ICNIaTh BEIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIOrHH,
DKOJIOTUM W MEIWIIUHE, MPOBOJAMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOINECTB, U
nyONMYHO  TPEACTaBIATh  MOJYYEHHBbIE  pe3yJbTaThl Ha  YYEHUYECKHUX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX Mpea0TBpaICHUSI
ri100aapHbIX M3MEHEHU B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayiiell mpodecCHoHaATbHON
JEATEILHOCTH B 00JIAaCTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BaAHUS, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIyOJIATh TO3HABATEIbHBIH WHTEpPEC, HaINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJOHKEHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne i/

DN A W N =

10

11

12
13
14
15
16
17

HaumeHoBaHue pa3ae/ioB U TeM
NPOrpaMMmblI

buoiorus kak Hayka

JKuBble cuCTEMBI U UX U3yUYEHUE
buonorus knetku

XuMUUecKasi Opranu3anus KIeTKH
Ctpoenue u GyHKIMH KIETKH

OOMeH BelleCcTB U peBpallieHue S3HEPTUU B
KJIETKE

Hacnencreennas nnpopmanus u
peanu3anus e€ B KIETKE

JKu3HeHHBIN MK KIETKH
Ctpoenue u GyHKIIMH OpraHU3MOB
Pa3zmHoOXeHuE 1 pa3BUTHE OPraHU3MOB

I'enernka — HayKa O HaCJICACTBCHHOCTHU U
HN3MCHYMUBOCTHU OPTaHN3MOB

3aKOHOMEPHOCTHU HACJIEICTBEHHOCTH
3aKOHOMEPHOCTH U3MEHYMBOCTH

['enetuka yenoBeka

Cenekuusi OpraHn3MoOB

buoTtexHonorus u CHHTETHYECKass OMOTIOTHs

Pe3epBHOE Bpems

KoauuecTBO 4acoB

Bcero

10

- R~ B~ W O

KonTpoabubie
padoThI

IpakTuyeckue
padoThI

0.5

0.5
1.5

1.5

0.5

0.5

DJIEeKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/bHbIE

pecypchl



OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

13



11 KJIACC

Ne i/

9

10
11
12

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

HaumeHoBaHue pa3aeioB 1 TeM
NPOrpaMmblI

3apoxACHUE U Pa3BUTUE IBOIIOIIMOHHBIX
MPEJICTABICHUIA B OMOJIOTHI

MHuKpo3BOIIOLHS U €€ PE3YIIbTaThI
Makpo3BotonHs U €€ pe3ysbTaThl

[IpoucxoxaeHue U pa3BUTHE )KU3HU Ha
3emiie

[TpoucxoxaeHne 4enoBeKa — aHTPOIOTreHe3
DKOJIOTHSI — HayKa O B3aUMOOTHOIIICHUSIX

OpTraHru3MOB U HAAOPIraHU3MEHHBIX CUCTCM

C OKpY’Karollei cpeaoi

Opranusmsl U cpeia 0OuTaHus

DKOJIOTUS BUJIOB U MOIYISUN

DKOJIOTUS COOOIIECTB. DKOJIOTUYECKUE
CHUCTCMBI

Bbuocdepa — rmobanbpHas skocucTemMa
UYenoBek 1 OKpyKaromas cpeaa

PesepBHOE Bpems

KoauuecTBO 4acoB

KonrpoJsbubie
Bcero P
padoThI

14

15

10

12

102 0

IIpakTH4eckue

padoThI

1.5

0.5

1.5
0.5

0.5

7.5

DJIEeKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl



ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

wn Tema ypoka

buosiorus kak KOMILJIEKCHas HayKa.
CoBpeMeHHbIE HAMPaBICHUS B OUOJIOTHH.
CBs13b OMOJIOTHH C JPYTUMU HAyKaMH.
[TpakTHyeckoe 3HaYeHne OMOTOTUIECKIX
3HAHWUM.

Opranuzanus OMOJIOTUIECKIX CUCTEM.
Pa3zHooOpa3ue OMOJOrHUECKUX CUCTEM H
IPOIIECCOB

N3yuenne GMOIOTMUECKUX CUCTEM U
nporeccos. [IpakTuyeckas padora
«Hcronb30BaHMe Pa3IMYHBIX METOIOB ITPU
W3YYEHUU KUBBIX CHCTEM»

Wcropust OTKPBITUS U U3YUEHUSI KIETKH.
Knerounas teopus

Mertonsl u3ydenus kietku. JlaboparopHas
pabota "M3ydeHue KIeTOK pacTeHUI 1
KUBOTHBIX IO MUKPOCKOTIOM Ha TOTOBBIX
MHUKpoImpenaparax”

Heopranunueckue BeniecTsa, BXOAAIIMUE B
cocTaB KJIeTKU. Bona: pusuko-xumMudeckue
CBOMCTBA U OHOJIOTUYecKas poib

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTn4yeckue
padoThI

0.5

0.5

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl



10

11

12

13

14

15

16

MunepanbHbIe BEIECTBA KIETKH, UX
Ouosoruyeckas poiib

buononumepsl. benku. AMUHOKUCIOTHBIN
coctaB 6enkoB. CTPYKTYpbI OTKOBOM
MoJIeKyJibl. JJaboparopHas pabota
«O0HapyxeHHre OEITKOB C IOMOIIIBIO
KAUeCTBEHHBIX PEAKLUI»

buonoruueckue pyHKIMU OEIKOB.
Knaccudukamms 6emkon

VrneBoabl. CTpoeHHUE yriieBOIOB.
Knaccugukamnus yrieBoaoB.
buonornueckue (yHKIIUU YTIIEBOJIOB

JIunuael. CTpoeHue JTUIHUI0B.
Knaccudukarus mununos. buomorndeckne
(GYHKIUY JTUITUI0B

Hyxnennossie kucnotsl. Ctpoenue JJHK n
PHK. MecTtonaxox/ieHre U On0I0rHuecKue
¢bynkuun JIHK. JIaGoparopnas padota
«HMccnenoBanne HyKJIENHOBBIX KUCIIOT,
BBIJICJIICHHBIX U3 KJIETOK PA3JIM4YHBIX
OpraHU3MOB)

Buast PHK. ®ynkiuu PHK B knetke
Crpoenue u ¢pyukiuu ATO.
CexsennpoBanue [JHK. Metoss
T€HOMUKH, TPAHCKPUIITOMUKH, TPOTEOMUKHU
CtpyktypHas Ouosiorus

O0001eHME U CUCTEMATU3ALINS 3HAHUI O
XUMHUYECKOM COCTABE KJIIETOK

0.5

0.5



17

18

19

20

21

22

23

24

25

CtpoeHre mpOKapuOTUYECKOM KIIETKH.
Knerounas crenka 6akrepwuii u apxeid. Poib
POKapuoT B OnorieHo3ax. JlaboparopHas
pabora «/3yueHue cTpoeHus KJIETOK
Pa3IMYHBIX OPTaHU3MOBY

Ctpoenue u GyHKIIMOHUPOBAHUE
AYKAPUOTUYECKOMN KIIETKHU.
[Tnazmaruueckas memOpaHa
(mma3manemma). TpaHcnopT BELIECTB Yepes3
MJ1a3MaTUYECKYI0 MEMOpaHy.
[TpakTuueckas pabota «/3ydueHue cBOICTB
KJIETOYHOM MEeMOpaHbI»

Knerounas crenka pacteHuii u rpudoB.
[Tpaktuyeckas padora «M3yuenue
IU1a3MOJIN3a UIETUIA3MOIIN3a B
PacTUTEIILHON KIIETKE».

[uronmna3ma. JlabopaTopHas padora
«M3ydenune qBMKEHUS IIUTOTIA3MBI B
KJIETKaX pacTeHUN»

Ctpoenue u GyHKIIMH OAHOMEMOPAHHBIX
OpPTaHOUIOB KJIETKH

HOJIyaBTOHOMHBIe OpTraHOnUAbI KJICTKU

Crtpoenue u GyHKIIMM HEMEMOpaHHBIX
OpPTraHOMJIOB KJIETKH

Snpo. Knerounble BKIIIOUEHUS

ACCI/IMI/IJ'IHIII/UI U JUCCUMUIIAIIUS — IBEC
CTOPOHBI OOMEHA BEIIECTB

0.5

0.5

0.5

0.5



26

27

28

29

30

31

®epMeHTaTUBHBIC peakiun. DepMeHTHI.
JlabopaTtopnast pabora «3yuenue
KaTaJIUTHYECKON aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl WM KaTanas3bl)y.
JlabopaTtopnast pabora «3yuenue
(bepMEHTATUBHOTO PaCIICTIIICHUS
MEPOKCH/Ia BOJIOPO/IA B PACTUTEIIBHBIX U
JKUBOTHBIX KJIETKAX)

®orocuHTE3. AHOKCUTCHHBIN U

OKCHTeHHBIH (poTOCHHTE3 Yy OaKTepuil.
Caerocobuparonye NUrMeHThbl U TUTMEHTBI 1
PEaKIMOHHOTO 1eHTpa. CBETO3aBUCUMBIE U
CBETOHE3aBUCHMbIE peakIM (POTOCHHTE3a

®ortonpixanue, Cz-, C4- 1 CAM-TUIIBI
¢dorocunTesa. [IpogyKTHBHOCTH 1
¢dorocunTe3a. 3HaueHne GOTOCUHTE3A

XemocuHres. PazHooOpasue opraHu3MoB-
XEMOCHHTETHKOB. 3HAYCHNE XEMOCHHTE3a.
JlaGopatopHas pabota «CpaBHeHUE

po1eccoB (POTOCUHTE3A U XEMOCHUHTE3a»

AHaspoOHbBIe Opranu3Mbl. Bubl OpoxxeHus!.
[TpoayKThl OpOKEHUS M UX UCTIOTH30BAHMS 1
YEJI0BEKOM

AspoOHBIE OpraHU3MBI. DTarbl
SHEPreTH4ecKoro oOMeHa.
IToxroroButenbHbIM dTam. I THKOIN3.
Bburonorndeckoe oOKuCIEHNE, WIIN KIETOYHOE
nwixanue. Jlabopatopnas padora
«CpaBHeHHE TTPOIIECCOB OPOKEHUS U

0.5

0.5

0.5



32

33

34

35

36

37

38

39

JABIXaHUA»

['enetnyeckas nHPOpPMAITUS B KIETKE.
Peakiiuun MaTpudHOTO CHHTE3a.
Tpanckpunuus. ['eHeTHUeCKUil KO

buocunTes 6enkoB. Tpaucusmust u e
sTambl. Y cnoBus OnocuHaTe3a Oenka. Ponb
pubocom B GMocuHTE3€E OeKa

Opranu3anus TeHOMa y TPOKAPHOT U
DYKapHOT. Perynsnuns ak THBHOCTH T€HOB Yy
MPOKAPUOT U YKApUOT

Bupycel — HekseTouHast popma KU3HU U
oOnuratHele napa3uThl. JKU3HEHHBIN ITUKIT
JHK-conepxamux Bupycos, PHK-
coJiepXaIinx BUPYCOB, OakTeprodaros.
Bupycusie 3a601eBanus. [Ipaktuyeckas
paborta «Co3nanne MOJIEIN BUPYCa»

O00011eHNEe U cUCTEMATH3AlMS 3HAHUH 110
teMaM: «KJreTka: XMMHUYECKHI COCTaBY,
«Knetka: crpoenue», «Kierka: mporeccsl
JKA3HEIEATELHOCTH KIIETKU

KOHTpOJIBHaSI pa60Ta mo TemaM: «Kierka:
XUMHYSCKUI CoCTaB», «Knerka: CTPOCHUCH,
«Krerka: IPOUECChI XKUBHCACATCIBHOCTH
KIICTKHN»

AHaiu3 KOHTPOJIbHOM paboTsl. KiteTounsrit
LIUKJI, €70 IEPUOBI U PETYIISALUS.
Wutepdasza u mutos. [lepuoas uatepdasst

Marpuunsiii cuate3 JJHK — permkarusi.

0.5



40

41

42

43

44

45

46

Mexanusm perunkanuu JJHK

Xpomocombl. CTpoeHHE XPOMOCOM.
XPOMOCOMHBIH HA0OP KIETKH — KApUOTHII.
JlaGopaTtopHnas padora «M3yueHue
XPOMOCOM Ha FOTOBBIX MHUKPOIIpErapaTax»

MwuTo3. buosiornyeckoe 3Ha4eHUE MUTO3A.
JlaboparopHuas pabota «HabmoaeHue
MUTO3a B KJIETKaX KOHYMKA JyKa (Ha
TOTOBBIX MUKpOIIpEnapaTax)»

Peryssinus MUTOTHYECKOTO IIUKJIIA KIETKH.
[Tporpammupyemas kjeToyHasi ruoesnp —
aronTo3

Mexanu3msbl posndepanu,
QG GepeHITMPOBKH, CTAPESHHS U THOETTH
KJIIETOK

buonorudeckoe pa3Hoo6pa3He OpTraHHu3MOB.

OI[HOKJ'IGTO‘IHBIG, KOJIOHHAJIBHBIC,
MHOT'OKJICTOYHBIC OpTraHNU3MbI

HCJ'IOCTHOCTB MHOTOKJICTOYHOI'O
OopraHu3ma. OpI‘aHI/IBM KaK €IMHOC IICJII0C

Tkanu pacteHnid. TUIIBI paCTUTEIBHBIX
TkaHel. OcoOeHHOCTH CTpOoeHHU s, PYHKIUN
Y PACIOJI0KEHHS TKaHEH B OpraHax
pacTeHuil. BeretaTuBHbIE U T€HEPATUBHbIE
oprausl pacteHuii. JlaboparopHas pabota
«M3ydyeHne TKaHEN PACTEHUI .
JlaGopatopHas pabota «3yueHue opranos
[IBETKOBOTO PACTECHUS».

0.5

0.5

0.5



47

48

49

50

51

52

53

54

TkaHU )KUBOTHBIX M YeJIOBEKa. THIIBI
JKUBOTHBIX TKaHel. OCOOEHHOCTH
CTpoeHUS, PYHKIHIA U PACTIOIOKECHUS
TKaHel B opraHax >KUBOTHbBIX. OpraHsl U
CHUCTEMBbI OPT'aHOB >KUBOTHBIX.
JlaGopaTtopHas pabora «M3yueHne TkaHeu
JKMBOTHBIX»

Onopa Tena opranusmos. Kapkac
pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX

JIBu>keHue opranu3MoB. JIBuxenne
OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OPraHu3MOB. J[BUKEHHUS pACTECHUN:
Tponu3Mbl U HACTHH. CKEJIETHBIE MBIIIIHI U
ux pabora. Peduekc

ITuranue OpraHu3MoOB. HOFHOH.[CHPIC BO/JIbI,
YTJICKUCIIOro rada 1 MUHECPAJIbHBIX BCUICCTB
PACTCHUSAMU. IInTanne )KUBOTHBIX

Jp1xanue opranu3mMoB. JIpIXaHHEe paCTEHUN.
JIpixaHue )xuBOTHBIX. /[pIxaTenbHas
noBepxHOCTh. JKabepHoe U NErouHoe
nbpixaHue. Perynsnus apixanus

TpaHCcoOpT BELIECTB Yy OPraHU3MOB.
TpaHCIIOPTHBIE CUCTEMBI PACTECHUM.
TpaHCcOpT BELIECTB Y )KUBOTHBIX.
KpoBeHocHas cucrema u €€ oprassl
Beinenenue y opranusmMoB. Beiaenenue y
pacTeHuii. Beiienenue y >kMBOTHBIX

3anuTa y OpraHu3MoB. 3alura y

0.5
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56

57

58

59

60

OJIHOKJIETOYHBIX OpraHu3MoB. CIIOpsI
OakTepuil U UCTHI NPOCTEUIINX. 3alUTa
pacteHuil. @UTOHLIMIBI. 3aUTa
MHOTOKJIETOUYHBIX )KUBOTHBIX. [I0KpOBBI U
UX [IPOU3BOJIHBIE

3ammuTa OpraHu3MoB OT 0OJIC3HEH.
MMMmyHHas cucreMa yenoseka. Kierounsii
Y TYMOPJIbHBII UMMYHUTET. BpOXKIEHHBIN,
NpUOOPETEHHBIN cCeU(PUUECKUM
UMMYHUTET

Pa3npa)xuMocCTh U peryssauus y
opranusmoB. Paznpaxumocts y
OJIHOKJIETOYHBIX OpPraHU3MOB. TaKCHCBHI.
Pa3npaxuMocCTh 1 peryisinus y pacTeHUM.
PocroBele BeniecTBa U X 3HaYCHUE

HepBHas cucrema u pedaextopHas
peryisnus y ;kMBOTHBIX. HepBHas cucrema
U €€ OT/EeIbl. DBOJIOLIUOHHOE YCI0KHEHUE
CTPOCHUA HepBHOﬁ CHUCTCMBbI Y )KUBOTHBIX.
be3ycioBHbIE U yCIIOBHBIE peQIIEKCHI

I'yMopalibHast peryJisanys 1 SHI0KpUHHAs
cucTeMa KUBOTHBIX. JKerne3bl 3HTOKpUHHON
CHUCTEMBI M X TOPMOHBI. [[eficTBHs
TOPMOHOB. B3auMOCBs3b HEPBHOU U
ryMOpaibHOM cucteMm. [ unoranamo-
runoguzapHas cucrema

O0001eHne 1 cUCcTEMaTU3AINS 3HAHUI 110
TeMe «CTpoeHue U (yHKIIUU OPTaHHU3MOBY

KonrponsHas padora no reme «CTpoeHue u



61

62

63

64

65

66

67

(GYHKIIMM OPraHu3MOBY»

AHalu3 KOHTPOJIBHOH paboTsl. DopmbI
pPa3sMHOXKEHHUsI OPraHU3MOB: Oecriooe 1
(BKJIFOUAsi BETE€TATUBHOE) U MI0JIOBOE

ITonoBoe pazmHoxkeHue. [10710BbIE KIIETKH,
NI raMEThbl

Metios. Ctaaguu Meiio3a. [loBegenune
XpoMocoM B Meiio3e. Kpoccunrosep.
buonorndyeckuii CMBICT MEH03a U II0JIOBOI'O
npoiiecca

["ameTorenes y )KUBOTHBIX.
OmnonorBopenue. Jlaboparopras padora
«3ydyeHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIpEIapaTax»

Omog0TBOpEeHHE U IMOPHUOHATIBHOE

pa3BUTHE KUBOTHBIX. CITOCOOBI

OTLIIOIOTBOPEHUS: HApYKHOE, BHYTPEHHEE.
[TapTenorenes. Ctaguu aMOproreHesa

JKUBOTHBIX. BriusiHre Ha SMOpHOHAIBHOE 1
pPa3BHUTHE PA3IMYHBIX (JAKTOPOB

OKpy»Karomen cpeasl. [Ipakrnueckas

pabota «BbIsiBIeHHE TPU3HAKOB CXOCTBA
3apOo/IbIIIel TO3BOHOYHBIX KUBOTHBIX)

[ToctamOpuonansHOE pazsutue. Henpsimoe
u npsmoe passutue. Cragun
MOCTAIMOPHUOHAIBHOTO PA3BUTHS Y
YKUBOTHBIX

Pa3mMHOKEeHME U pa3BUTHE y PACTEHUN.
["ametodut u ciopodut. Meiio3 B

0.5

0.5

0.5
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69

70

71

72

73

74

YKU3HCHHOM LIUKJIC PACTECHHM.
JlabopaTtopHast pabota «CtpoeHue opraHoB
Pa3MHOKCHHA BBICIINX paCTCHHﬁ))

O060011IeHNE U CUCTEMATHU3AIMS 3HAHUH O
Pa3MHOYKEHUH U Pa3BUTHH OPTaHU3MOB

Konrponbnas padora mo reme
"Pa3sMHOXeHHE U OHTOreHes"

AHanIu3 KOHTPOJIbHOM pabOTHI 110 TEME
«Pa3zmHOXkeHue u oHTorenes». Mcropus
CTaHOBJICHUS M Pa3BUTHS T€HETHKH.
OCHOBHBIE TEHETHUECKUE MTOHITUS U
CHUMBOJIBI. METOIbI TEHETHKH.
JlaGopaTtopHnas padota «Jlpo3zodriia kak
00BEKT FeHETUUYECKUX UCCIICOBAaHUI»

Mounorubpuanoe ckpemuBanue. [loaHoe u
HETIOJTHOE TOMUHUpOoBaHue. [IpakTiueckas
paborta «M3y4yeHue pe3ynbTaToB
MOHOTHOPHUHOTO CKPEIIMBAHUS Y
JPO30(QHITBI»

Pemenue remeTnueckux 3ajiad Ha
MOHOTUOPHUIHOE CKPEIMBAHNE

AHanu3upymrouiee CKpeuuBaHue.
[IpomexyTOUHBIN XapaKTep HACIEAOBaHMS,
pacIuIeIIeHHe MPU3HAKOB IIPU HETIOJHOM
JIOMUHUPOBaHUHU

Jurubpuinoe ckpeuBaHyue. 3aKoH
HE3aBUCHUMOT'O HACJIEI0BAHMS IPU3HAKOB.
[{uTonmornyeckue OCHOBBI AUTUOPUIHOTO
ckpemuBanus. [Ipaktudeckas padbora

0.5

0.5

0.5



75

76

77

78

79

80

81

82

83

«3yueHne pe3yapbTaToB AUTHOPUIHOTO
CKPELIMBAHUA Y IPO30(PHIIB»

Pernrenne reneTHyecKux 3a7a4 Ha
JTUTHOPUTHOE CKPEIIMBAHUE

CueruieHHOE HacIe10BaHNUE TIPU3HAKOB.
Pabotsr T. Moprana. XpoMocoMHasi TEOpHs
HACJIEACTBEHHOCTU

Pemenne reseTnueckux 3ajiad Ha
CLIEIUICHHOE HacCJICIOBAHUE

I'eneTuka noma. XpoMOCOMHBIN MEXaHU3M
onpenesaeHus moua. AyTocCOMHbIE U
M0JIOBBIE XpOMOCOMBI. HacnenoBanue
MPU3HAKOB CUEIICHHBIX C TOJIOM. Pemenue
TCHETUYCCKHUX 3a7a4 Ha CICIJICHHOE C
II0JIOM HacJIeTOBaHUE

Penienne reHeTHYECKUX 3a7a4 Ha
CIOCIIJICHHOC C IMTOJIOM HACJICAOBAHHC

MHokecTBEeHHOE IEHCTBHE U
B3aUMOJICUCTBHE T'€HOB

Pemrenue 3agad Ha MHOKECTBEHHOE
JNIEUCTBUE U B3aUMOJICUCTBUE I'€HOB

BzauMmoneiicTBue reHoTHUmna u CpCabl.
N3MeHYHUBOCTh IMIPU3HAKOB

MoaudukanmonHass K3MEHYUBOCTh. PoJib
cpensl B hopMupoBaHUT

Mo (pUKAITMOHHON U3MeHunBOCTH. Hopma
peaKkuuu npusHaka. BapuanmoHHbIi psag u
BapuanuoHHas kpuBas (B. Moranncen).

0.5



84

85

86

87

88

&9

JlabopaTtopHnas pabora «HcciaenoBanue
3aKOHOMEPHOCTEN MOJUPHUKAITMOHHON
M3MeHYHUBOCTH. [locTpoeHue
BApPHUAILMOHHOTO Psijia U BapUALIUOHHOMN
KpHUBOIN»

I'eHoTHIIMUECKas n3MeHYNBOCTL. CBOMCTBA
TCHOTHUITMYCCKON N3MCHUYMBOCTH.
KoMOnHaTnBHAS U3MEHYHUBOCTD

I'eHOTHIIMUECKAsT U3MEHYHUBOCTD.
MyTanuroHHas U3MEHYHUBOCTh. Buibl
MyTalUii: TeHHbIE, XPOMOCOMHBIE,
reHoMHbIe. [TpakTdeckast paboThI
«Mytamuu y 1po30]uiisl (Ha TOTOBBIX
MUKpoOIIpenaparax)»

ﬂ,[[epHBIe U NUTOINIa3MAaTHUYCCKUC MYTAllUH.

CoMaTudeckue B IOJI0BEIS MyTalunu

3aKOHOMEPHOCTH MYTAI[MOHHOTO Mpoliecca
[Tpr4yrHbBI BO3HUKHOBEHUS MyTalMid. 3aKOH
TOMOJIOTHYECKHX PAJIOB B HACIIEICTBEHHON
WU3MEHUYUBOCTH

I'enetnka yenoBeka. XpoMOCOMBI U
TEHETUUYECKNE KapThl YEJI0BEKA. [ eHoM
qesoBeKa. MexyHapoHas mporpamma
MCCJIEJOBAHMSI TEHOMA YEJIOBEKA.
[TpakTtuyeckas padora «CocTaBieHue U
aQHAJIN3 POJIOCIIOBHO»

Mertozbl U3y4eHus: TEHETUKH YEI0BEKA.
OTHYECKUE aCTIEKTHI UCCIEA0BAHNN B
00J1aCTH pelakTUPOBAHUSI TeHOMA U

0.5

0.5



90

91

92

93

94

CTBOJIOBBIX KJICTOK

Hacnencreennbie 3a00/1eBaHUS YEIIOBEKA.
MeauuuHackas reueTuka. Menguko-
FeHEeTUYECKOe KOHCYJIbTHPOBAHHUE.
I'eneTndeckue GakTOPhI MOBBIICHHON
YYBCTBUTEIHLHOCTHU YeJIOBEKA K
GU3HYECKOMY U XUMUYECKOMY
3arps3HEHUIO OKPYIKAIOIICH CpeIb

O0001IeHNEe U cUCTEMATH3AllMs 3HAHUH 110
TeMaM: «3aKOHOMEPHOCTH
HACJICJACTBEHHOCTH», «3aKOHOMEPHOCTH
W3MEHYUBOCTHY, «| €HETHKA YeI0BEKA)

KonTponbhas paboTa no remam:
«3aKOHOMEPHOCTHU HACJIEICTBEHHOCTHY,
«3aKOHOMEPHOCTH U3MEHUYHUBOCTUY,
«['eHeTnka yenoBeka»

Homectudukanus u cenexnus. Ydyenue H.
WM. BaBuiiosa o LieHTpax NpoUCX0XKACHUSA U
MHOTr000pa3usi KyJIbTYpHBIX paCTEHHUH.
Posb cenexuum B CO31aHUU COPTOB
pacTeHHi U OPOJL KUBOTHBIX.
JlaGopaTtopHas pabota «3y4deHue copToB
KYJIBTYPHBIX PACTE€HUN U MOPO/J] TOMAIIHUX
YKUBOTHBIX)

MeToab! ceaeKIIMOHHON paboTHl.
HckyccTBeHHBII 0TOOP: MacCOBBIN U
WHIUBHUyalIbHBIN. JlabopaTopHas pabora
«3y4eHne METOIOB CENEKIIUA PACTEHUI».
[TpaxTuueckas padota «IIpuBuBKa

0.5

0.5



95

96

97

98

99

100

101
102

pacTeHui»

M cKycCTBEHHBINM MyTareHes.
PanranmoHHbIi 1 XUMUYECKU MyTareHes.
[Tomy4yeHue noJUIIION10B

BuytpusunoBas rubpuanzanus. I'ereposuc.

Otnanénnas rubpuan3anus

buorexHonorus kak orpacib
IIPOU3BOACTBA. TpaauunoHHas
OMOTEXHOJIOTHS: XJIeOOIICUCHHE,
MOJTy4YECHHE KUCIIOMOJIOUHBIX TMPOTYKTOB,
BUHOEIUE. MUKpOOHOJIIOTUYECKUI CUHTES.
[TpousBoacTBO Oenka, aMUHOKUCIIOT U
BuTaMHUHOB. [IpakTuueckas padora
«[TomyyeHre MOJIOYHOKHUCIIBIX IPOLYKTOB)

OOBEeKTHI, UCTIONB3YEMBIE B
O6uorexHonoruu. Kierounas rexnonorus u
umxkenepus. Jlaboparopnas padora
«M3ydyenne 00beKTOB OMOTEXHOIOTHUI
CoziaHue TEXHOJIOTUM U UHCTPYMEHTOB
LIeJICHAIIPaBICHHOTO U3MEHEHUS 1
KOHCTPYHPOBAHUS TEHOMOB. XPOMOCOMHAs
Y TeHHasl MH)XeHepus. buonnxenepus
MeaniuHcKre OMOTEXHOIOT M.
[ToctrenomHuas uugposast meaunuHa. [11[P-
JTUarHOCTHKA

Pezeps

Pezeps

OBIIEE KOJIMYECTBO YACOB I10

102

0.5
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11 KJIACC

Ne
n/n

10

11

12
13

Tema ypoka

OpomonnonHas teopus Y. lapsuna
JIBMIKYIIME CHIIBI 3BOJIFOLIMU BUJIOB 110 Y.
Hapsuny

Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIM
U UCKYCCTBEHHBIH 0TOOp

DopMUPOBAHUE CUHTETUYECKON TEOPUH
9BOJIIOLIAA

OTalbl 9BOJJIIOIMOHHOT'O ITponecca:
MHKPO3BOJIONUA 1 MAKPOIBOJIIOLUS

HOHYJ'ISIHI/ISI — DJICMCHTAapHas €ANHUILA
9BOJJIOINH

3aKOoH TeHeTHYeCKOTo paBHOBecHs JK.
Xapnu, B. Baitn6epra.

OneMeHTapHbIe GaKTOPHI IBOTIOLUU

Dddext ocHoBatensd. dpdext
OYTBIJIOYHOTO TOPJIBIIIKA

Murpauuu. M30n0muu nomyssumii:
reorpaduyeckas, OnoJorudecKas

EcrecTBeHHbII 0TOOp — HampaBIAIOMINN
(bakxTop 3BONIIOLUU

[TonoBoii oT60p

[TpucnocoOaeHHOCTh OPraHU3MOB Kak

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

0.5

0.5

Jlara

H3yYCHUSA

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl



14

15
16
17

18

19

20

21

22

23

24
25

26

27

PE3YIbTAT MUKPOSBOJIOIIHUH.

[Tpumepsl pUCTIOCOOICHUH Y OpPraHU3MOB:

MopdosIorHuecKue, GU3H0IOTHIECKUE,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.

Hanpasnienus u myT 3BOJIIOLUU
Bun, ero xpurepuu u cTpykTypa
Crpykrypa BUJa

Bunoo6pa3oBanue kak pe3yibTar
MHUKPO3BOJIOLUU

CBs3b MUKPO3BOJIFOIHUHU U STTUICMHUOJIOTUN

Makpossontouus. [Taneontonornueckue
METO/Ibl U3YUYEHUS IBOTIOIIUN
buoreorpaduyeckue MeToabl U3ydeHUs
3BOJIIOLUN

OMOpPHOIOrHYECKHUEe U CPAaBHUTEIBHO-
MOP(OJIOTHIECKUE METO/IbI U3YUCHUS
3BOJIIOLUN
MonekynsapHO-T€HETUYECKHUE,
OMOXMMHUYECKHE U MATEMAaTHUYECKUE
METO/Ibl U3YUYEHUS IBOTIOIIUN

DopmMbl HaNIPaBJIEHHOW 3BOJIFOLUN
OO6mre 3aKOHOMEPHOCTH IBOJTIOINH
AnanTtuBHas paguaius. HepaBHOMepHOCTD

TEMIIOB 3BOJIFOITNH

JloHayuHBbIe MPEICTABICHUS U HAYYHBIE
TUIOTE3bI MPOUCXOKICHUS JKU3HH Ha
3emie

0.5

0.5



28

29
30

31

32

33

34

35

36

37

38

39

40

41

42

43

OCHOBHBIE 3TaIbI HeOpFaHH‘ICCKOﬁ
9BOJJIIOINH

['unoTessl 3apoKIeHUs )KU3HU
WcTopus 3emau 1 METOABI €€ NU3yUEHUS

HauanbHbie 3Tanbl opraHnyecKkoi
3BOJIFOLUHI

DBOMIOIUS YYKapUOT

OCHOBHBIE 3TaIbI 3BOJIFOIIUH
PACTHUTCIIbHOI'O MHpa

OCHOBHBIE 3TAIIBI DBOJIIOLNN KUBOTHOTO
MHUpa

OBOIIION NS JKUBOTHBIX

PazButue xu3HM Ha 3eMJie IO IpaM U
nepuoam

MaccoBble BBIMHPAHUST — IKOJIOTUIECKUE
KPHU3HCHI POIIIIOTO

CoBpeMeHHBIH SKOTOTUYECKHI KPU3HC, €r0
0COOEHHOCTH

CoBpeMeHHas cuctemMa OpraHu4eckoro
MUpa

OCHOBHBIE CHCTEMATHYECKHE TPYIIIIBI
OpraHU3MOB

AHTpPONOJIOTHs] — HayKa O YeJIOBEKe
PasButne npexacrasnenuii o
MIPOUCXOKACHUH YETIOBEKa

MecTo 4yeaoBeKa B CHCTEME
OpPraHUYECKOTO MUpPa

0.5

0.5

0.5

0.5



44
45
46
47
48

49

50
51

52

53

54

55

56

57
58
59
60

61

62

JIBU>KyHIMe CUiIbl aHTPOTIOTeHe3a
OCHOBHBIE CTaIUM AHTPOTIOTEHE3a
[Taneorenerrka 1 najaeoreHOMUKa
DBOJIOIUS COBPEMEHHOTO YEJIOBEKa
Yenoseueckue pachl.

MexauciuIInHapHbIC METOIbI
AQHTPOIIOJIOTHH

3apoxaeHUE U Pa3BUTHE YKOJIOTUU
MeTo1bI 3KOJIOTHH.

3HadeHne YKOJIOrNYECKUX 3HAHUM IS
yeJoBeKa

Dkosorudeckue HhakTopsl

Abunotnyeckue pakropbl. CBET Kak
AKOJIOTHUECKU (HaKkTop.

AbGuoTtndeckue daxktopsl. TemrepaTypa
KaK 9KOJIOTUYECKUM (PaKTop.

AbuoTtnueckue pakropsl. BiraxxHOCTh Kak
9KOJIOTHYECKUH PaKTOp.

Cpenbl 0OuTaHUs OPraHu3MOB
buonornueckue puTMsl
XKuznennsie GopMbl OpraHu3MOB
buotnueckue paxTopsl

3HayeHre OMOTUYECKUX B3aUMOIEHCTBUI
JUTSL CYIIIECTBOBAHHS OPIaHU3MOB B CpeJie
oOuTaHus

DKOJIOTHYECKHE XapaKTePUCTUKU
TOTYJISALIUN

— = e e

—_— e e

0.5

0.5

0.5

0.5

0.5



63

64

65

66

67

68
69

70

71
72

73

74
75
76

77

78

79
80

OCHOBHBIE TIOKA3aTENIN HOMYJISALMH:
YHUCJIEHHOCTD, IUIOTHOCTh, BO3PACTHAs U
I10JIOBAsi CTPYKTypa

OCHOBHBIE TTOKa3aTeIIN IMOIMYJIALUN
POXKIAEMOCTD, ITPUPOCT, TEMII POCTA,
CMCPTHOCTH, MUI'PALIUU

DKoJjoruyeckasi CTpyKkTypa nonyJssuu
JInHaMyKa NOIYJSIUY U €€ peryJsIsaius

KpI/IBLIe pocCTa YNCJICHHOCTU MOIYJIAIHNHN.
KpI/IBLIe BbDDKUBAaHU A

DKOJIOTHYECKas HHUIIIA BHJIA.
Bun xak cucrema nonyssinuin

3aKOHOMEPHOCTH MOBEJICHUS U MUTPAIIHI
JKHUBOTHEIX

Coo0111ecTBO OPraHU3MOB — OHOIICHO3
DKocucTema Kak OTKpbITasi cucreMa

KpyroBopot BemecTs 1 OTOK 3HEPTHUH B
9KOCHUCTEME

OCHOBHBIE TTOKA3aTEIN DKOCUCTEMBI
DKOJIOTHYECKUE TTUPAMUJIBI
W3meHneHus coo0I11ecTB — CYKIIECCUH

[TpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. DKOCUCTEMBI MOpPEN U OKEaHOB

IIpuponaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
TYHJAP, JIECOB, CTEIIEH, TYCTHIHb

AHTpOHOFCHHBIC 9KOCHCTCMBI

YpO03KOCHCTEMBL.

0.5

0.5



81

82

83

84

85

86

87

88
89
90

91

92

93

94

95

3akoHOMEpHOCTH (POpMUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTAaHU3MOB B
3KOCHUCTEMAX

MexaHu3Mbl BO3JEHCTBUS 3arpSI3HCHU I
Pa3HBIX TUIIOB Ha CyOOpTraHU3MEHHOM,
OpraHU3MEHHOM, MTOMYJISAIIMOHHOM U
9KOCHCTEMHOM YPOBHSIX

buocdepa — obmemanerapHas 000g09Ka
3emun

VYuenue B. . Bepnajackoro o 6uochepe

3aKOHOMEPHOCTH CYIIIECTBOBAHUS
ouocdepsl

KpyroBopoTs! BemiecTB 1 OMOXUMHUYECKHE
LUKJIBI

3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

YcroitunBocTh 6uoCheps
DKOJIOTHYECKUE KPUUCHI U MX TIPHYHHBI
BozneiicTBue uenoBeka Ha 6uochepy

AHTpPONIOT€HHOE BO3JCHCTBHE HA
PacCTUTENBHBIN U )KUBOTHBIN MU

Oxpana npupobp
OCHOBHBIE IPUHIUIIBI YCTONYUBOTO
pa3BUTHA YEJIOBEYECTBA U TIPUPOIBI

PanmonaisHOE MPUPOAOTIOIE30BAHNE U
COoXpaHeHHe OMOJIOTHIECKOTO
pazHooOpa3zus 3emin

Peszeps



96 Peseps 1
97 Pezeps 1
98 Peseps 1
99 Peseps 1
100 Pezeps 1
101 Peszepn 1
102 Pezeps 1
OBILEE KOJIMYECTBO YACOB I10 102
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