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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yuebHomy npeamery "buonorus” (ganee - 6M070rHs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBanun B Poccuiickoit Depepanum»y, ®I'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoOrus» U OCHOBHBIX MOJIOKEHUN (henepanbHOi paboueill mporpamMmbl
BOCTIUTAHMS.

VYuebubiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOW oOiactu «EcTecTBEHHO-HAYYHBIE MPEAMETHIY.
Cormacao monoxenusiMm OPI'OC COO mnpoduiibHBIe y4eOHBIC TNpPEIMEThI, H3y4aceMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM mauddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS M NMPHU3BaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIMM, CpelHUM MNpodecCHOHAIBHBIM U BBICHIMM OOpa3zoBaHueM. B To ke Bpems
KOKIBIA U3 3THX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHPOBAH HA MPUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIUTATENFHBIX U PA3BHBAIOIIUX 33]ad, CBSI3aHHBIX C MpodopueHTanuen
0o0y4aroluXxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW 00JIacTM HAy4yHOro 3HaHUf,
CBSA3aHHOTO C OWOJOTHEH, MEOUIIMHON, SKOJOTHEH, TMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosiorus" naér nmpencraBiieHre O IEIH U 3a/1a4ax
u3ydeHus yaeOHoro npeamera «buomorusy Ha yriyOnEHHOM ypOBHE, OTPEIEisieT 00s3aTeIbHOE
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €r0 CTPYKTYpHUPOBAHHME MO paszienaM U Temawm,
pacmpeziefieHue 1o KilaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C Yy4€TOM MEXNPEAMETHBIX M BHYTPUIPEAMETHBIX CBs3€l, JOTMKH Yy4eOHOro mporuecca,
BO3PACTHBIX OCOOCHHOCTEH 0OydJarommxcsi. B mporpamMMe 1o OHONOTHH peali30BaH MPUHITUTI
MPEEeMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus,
Omaromaps uyeMy [pPOCMaTpHBAaeTCS  HAIMPaBICHHOCTh Ha  MOCIEAYIoIlee  Pa3BUTHE
OMOJIOTUYECKUX 3HAaHWHA, OpPUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, 3KOJOTUYECKOIO MBIIUICHUS, IPEICTaBICHUNH O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpYXarolled NpupoiHoi cpene. B mporpamme mo
OMOJIOTUHM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH Y4yeOHOTo mpenMera «buonorus» B peanuzanuu
tpeboBanuii ®I'OC COO k mIaHUpyeMBbIM JHUYHOCTHBIM, METAIPEIMETHBIM U MHPEIMETHBIM
pe3yapTaTaM o0yueHus ¥ B (OPMHPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHOMN
NEeSITeIbHOCTH O0YYaIoIUXCs 10 OCBOCHMIO COJEp)KaHUs OMOJOrMYEcKOro 0oOpa3oBaHUS Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VYuebnblii npeaMer «buonorus» Ha ypoBHE CpeaHEro oOmero oOpa3oBaHHS 3aBepIIaCT
Ouonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacIIMpeHUe U yriyOlieHne 3HaHu
oOyyaromuxcst O JKMBOM THpUpPO/IE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Ouosoruw,
AMOPHONIOTUN U OWOJIOTHMH Pa3BUTHsL, T€HETUKHU, CEIEKIMHU, OMOTEXHOJOIHH, 3BOJIOIMOHHOTO
YUEHUSI ¥ DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPUEHTHPOBAHO Ha
HOJArOTOBKY OOYyYaroIuXcs K TMOCIEAYIOIIEMY MOJTY4YEeHHIO OHOJIOrHuYecKoro oOpa3oBaHus B
By3aX W OpPraHU3alUsAX CpPeIHEro npodeccuoHanbHOro oopazoBanus. OCHOBY €ro COAEp)KaHUS
COCTaBIISIET CUCTEMa OMOJOTHMYECKMX 3HAHWH, TOJYYCHHBIX MPH HM3YYCHHUH OOYUJarOIIUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJOTMM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, B 10—11 kmaccax 3Tu 3HaAHUS MOTY4YarOT pa3BUTHE. Tak, pacIIUPEHbI U YTIyOIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,
O0MMX 3aKOHOMEPHOCTSIX KH3HH, JOMOJHHUTEIBHO BKIIOUEHBI OHMOJIOTHYECKHE CBEICHUS



MPUKIATHOTO M TMOUCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHPHI IS
nocieayomero Beidopa npodeccun. BozMokHa Takke MHTErpasi OMOJIOTHYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, TOTYICHHBIMU 00YUJaIOMIUMUCS TIPH U3y4eHUU (DU3HKHU, XUMUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorus" oTpaxkaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIM MOAXOAbI K M3yueHuto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEHHUs OHOJOTMYEecKOro pazHooOpaszus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHOW OHMOJIOTHH,
IMOPHOJIOTUN ¥ OMOJIOTUU Pa3BUTHS, TCHETUKU U CENIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMoNIOTHH, aKTyaJU3UpPYIOTCS 3HAaHUS OOydaroummxcs 1O OOTaHWKE, 300JI0TUH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHHE, OCHOBBI SKOJIOTUU U
ydeHue o omocdepe.

VYuebublii npeamer «buonorus» TpU3BaH O00ECIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJIOTMYECKMX TEOpPUM M 3aKOHOB, WJEH, NPUHLUUIIOB W TNPaBWJ, JEXKAIIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIIEIOBAHUAX B OHOJOTUM, NMPUKIAJAHBIX aCHEKTax
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOIAEp)KaHUS WHTEpeca 0O0YJaromuxcss K OMOJIOTHH
HapsIly CO 3HAYUTEIBHBIM 00BbEMOM TEOPETUUECKOI0 MaTepuaia B COACPKAHUH MPOrPAMMBI IO
OHOJIOTUHN TPETyCMOTPEHO 3HAKOMCTBO C HMCTOpPUEH CTAaHOBIEHHUS M Pa3BUTHS TOW WIM HHOMN
o0acTi OMOJIOTHH, BKJIAJOM OTCUECTBEHHBIX M 3apYOC)KHBIX YYEHBIX B PEUICHHWE BAKHEUIINX
OHMOJIOTUYECKHUX M HKOJIOTHUECKUX MTPOOIIEM.

Llenp u3yuenus yuebnoro npenmera «buosjorus» Ha yriayOn€HHOM ypoBHE — OBJa/ICHUE
00y4JaloIMMUCS 3HAHUSAMU O CTPYKTYpPHO-(YHKIIMOHAIBHOM OpraHU3allid >KUBBIX CHCTEM
pa3HoOro paHra M NpUoOpETEHHE YMEHHUI UCIIONb30BaTh ATH 3HAHH B (JOPMUPOBAHUHM MHTEpEca
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NeATeTbHOCTH, CBI3aHHOW C OMOJIOTHEH, WU K
BbIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHHUS OMOJIOTHYECKOro 00pa30BaHuUs.

JlocTuxkenne 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yrmyOn€HHOM ypoBHE
oOecrnieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOCHHE  OOYYalOIMMHUCS  CUCTEMbI  OMOJIOTMUECKMX 3HAaHMM: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIICMIMIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTABJISIFOLIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYH) KapTHHYy MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTMUECKUX CUCTEM (KJIETKA, OPTaHu3M, TMOMYJISIHS, BHI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOyYarommMxcsi ¢  METOAaMHM  TIO3HAHHUS  JKMBOW  MPUPOIBL:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMYECKUX HAyK (MOJEKYJISpHOU U KIETOYHOM OuoJioruw,
HMOPHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTHH U CUHTETHYECKOMN
OMoJNIOTHH,  TMAJEOHTOJOIMH, OKOJOTMM); METOAAMU  CaMOCTOSATENBHOTO  MPOBEICHHS
OMOJIOTHYECKUX HCCIEeIOBaHUNH B Jaboparopuu M B IpHpone (HaOloJaeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TTOIb30BATHCA OMOJIOrMYECKON TEPMUHOJIOTHEN U
CUMBOJIUKOW; yCTaHaBIUBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM W  COILHAIBHO-
HSKOHOMHUYECKUMHU M HKOJIOTUYECKUMHU MPOOJIEeMaMH 4YelIOBEYEeCTBA; OIIEHMBATh IOCIEIACTBHS



CBOCH JCATENHHOCTH 110 OTHOIIEHHWIO K OKPYXKAaIomed MPUPOTHON cpeae, COOCTBEHHOMY
3JI0POBBI0 U 370POBBIO  OKPYXKAIOIIUX JIIOACH; OOOCHOBBIBATH M COOMIOJATH MeEpBI
npodHIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuUil, MpaBuia MOBEACHUS B MPUPOAE U oOecreueHus
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIUAWHBIX CHUTYyalUsX MPUPOIHOIO U
TEXHOTCHHOT'O XapaKTepa; XapaKTepU30BaTh COBPEMEHHbIE HAyuyHblE€ OTKpBITHS B 00JacTu
OuoJjoruu;

pasBUTHE Yy 00YYAIOLINXCSl MHTEIUICKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOjIeMaMH, METOJ0JIOTHENH OMOJIOrHYecKOro MCCIeIOBaHUs, MPOBEICHUS
OKCIEPUMEHTAIBHBIX HWCCIEAOBAHHUMA, pelmeHns OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUSL
OMOJIOTUYECKUX 00BEKTOB U IPOIIECCOB;

BOCIIHTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMsS K JKUBOHM MPHUPOJE B LEJIOM U K
OTIENbHBIM €€ O00beKTaM U SBJICHHUSIM; (OPMHUPOBAHUE OSKOJOTHUYECKOW, TE€HETHYECKON
IPaMOTHOCTH, OOILIEH KyJIbTyphl MOBEIEHHUS B NPHUPOJE; MHTETPALMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00yJarIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAONOIB30BAHUN
(cobmroneHne TMpaBWUJl TOBEJCHUS B IIPUPOJIE, OXPaHbl BHJIOB, SKOCHUCTEM, OHOCGhEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 3I0POBbA OKPYXKAIOIIMX JIOACH (coOmtoneHus Mmep
npopMIaKTUKK  3a00JieBaHMUM,  oOecrieueHre  O€30MAaCHOCTH  KU3HENEATCIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX IPUPOIHOTO U TEXHOIC€HHOT'O XapaKTepa) Ha OCHOBE MCIIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHUE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIOUIMMHUCS WHIAMBHIYaTbHON
00pa3oBaTeNbHONW  TPAaCKTOPHH, CIIOCOOCTBYIOUICH MOCIEAYIOMEMY HPOPecCHOHATHHOMY
CaMOONPEICICHUIO, B COOTBETCTBUU C HHIWBUIAYaJbHBIMU HMHTEpPECAaMU U MOTPEOHOCTAMU
peruoHa.

OO01iee ymuClIO YacoB, OTBEACHHBIX Ha H3yuyeHUE OHOJOTMM Ha YriayOJIEHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 daca: B 10 wmacce — 102 gaca (3 yaca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Hezento).

OT10op oOpraHuM3alMOHHBIX (OpM, METOJOB U CpPeACTB OOydeHus OHOJIOTUU
OCYIIECTBIISIETCS C YUETOM CIEIU(HUKN €ro COACpKaHUs M HANpPaBICHHOCTH Ha TPOJIOJIKEHUE
OMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIOBUEM IpU O0y4YeHUH OMOJIOTUM Ha YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEJCHUE J1aOOpaTOPHBIX U TMpakTHueckux pabdor. Takke ywacTtue oOydaromuxcs B
BBIIOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEJIOBATENILCKAX  paboT, TeMaThka KOTOPBIX
OTIpeNieNIeTCsl YYHUTEJEeM Ha OCHOBE HMEIOIIMXCS MaTepHallbHO-TEXHUYECKUX PECypCoB H
MECTHBIX MIPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

ConepxaHue MpPOrpaMMbl, BBIIECJIEHHOE KVPCUBOM, HE BXOJUT B  IPOBEPKY
rocynapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas Hayka. Kparkas uictopusi pa3BUTHsS OMOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHaameHTandbHbIC, MPUKIATHBIE U
MOMCKOBBIC HAYYHbIE HCCIIEAOBAHUS B OMOJIOTHH.

3naueHue Ouosorud B (HOPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. [Ipodeccun, cBszanHbie ¢ Owonorueil. 3HaueHWE OWOJOTMH B MPAKTHYCCKON
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO3AWCTBE, IPOMBIIIJIEHHOCTH, OXpaHe
MIPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. Jdapsun, V. I'apseii, .
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuxko, H. . Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunel u cxembl: «CBsI3b OMOJIOTUH C JPYTUMH HaykamMu», «CrucreMa OMOJOTHYECKHIX
HAYK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €AHHCTBO
XAMHYECKOTO COCTaBa, JAMCKPETHOCTb M ILEJIOCTHOCTb, CIIOXKHOCTh W YHOPSAJIOYEHHOCTh
CTPYKTYpPBI,  OTKPBITOCTh, = CaMOOpTraHU3alus, CAaMOBOCIIPOM3BEIACHUE, PA3APAKUMOCTb,
U3MEHYMBOCTb, POCT U Pa3BUTHE.

VpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIA, TKaHEBBIN,
OpraHU3MEHHBIMH, MOMYJISIIUOHHO-BUI0BO, DKOCHUCTEMHBIHN (6MOTEOIIEHOTUYECKHI),
ouocdepusiid. [Iporeccsl, mpoucxoasmye B KUBbIX cucTeMax. OCHOBHBIE TPU3HAKU KUBOTO.
Kuznp kak popma cymiecTBoBaHUS MaTepuu. Hayku, n3ydaromiue >KUBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpraHHU3alUU.

N3yuenue xuBbIX cucteM. Meroabl Ouonormdeckod Hayku. HaOmrogeHue, u3mepeHue,
AOKCIEPUMEHT, CHCTEMaTHh3alus, MeTaaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHMOU
nepemeHHoil. IlmanupoBanue skcnepumenrta. [locraHoBka M mpoBepka rumote3. HyneBas
runore3a. [lonsaTue BEIOOPKU U €€ JO0CTOBepHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. O1leHKa
JIOCTOBEPHOCTH TOJYYEHHBIX PE3yNbTaToOB. [IpUUMHBI UCKAKEHUS PE3YJIbTATOB AKCIIEPUMEHTA.
IToHsTHE CTaTUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmunel 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HH», «BHOJIOTHYECKHE CHCTEMBIY,
«CBONCTBA )KMBON MaTepun», «Y pOBHH OPraHU3ALMH KUBOHM MPUPOIB», «CTpOEeHNE )KUBOTHON
KIeTKW», «TKaHu  IKUBOTHBIX», «CHUCTEMBI OPraHOB  YEJIOBEYECKOIO0  OpPraHu3Man,
«buoreonieno3y», «buocdepa», «MeToabpl U3YUSHHSI )KUBON TPUPOIBD».

O6opynoBanue: m1abopatopHoe 000pyI0OBaHUE JIJIS TPOBEACHUS HAOIIOICHUN, U3MEPEHHUI,
AKCIIEPUMEHTOB.

IIpakTuyeckass padora «/crmonap30BaHWE Pa3TUYHBIX METOJOB MPU H3YUYCHHH KHUBBIX
CHCTEMM.

Tema 3. buosiorusi KjieTkun



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IMHULA >KUBOTO. VICTOpHUS OTKpBITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOM M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodopes3, METOJ MEuUeHbIX aToMoB, Au(QepeHnHaTbHOe IEHTpU(YTrupoBaHHe,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaThl PAaCTUTEIbHBIX, KUBOTHBIX MU
OaKTepHaIbHBIX KJIETOK.

IIpakTnyeckas padora «l3yueHne MeTONOB KIETOYHOM Ouosioruu (xpomarorpadus,
anekTpodopes, nuddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XVMMHYECKUH COCTAaB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKPO3JIEMEHThI. Bona u e€ poib
KaK pacTBOpHUTENS, peareHTa, y4yacTH€ B CTPYKTYPUPOBAaHUHU KIIETKU, TEIJIOPETYJIALHUU.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BEIECTBA KIETKU. buosornyeckue noiaumepsl. besnku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Mousiekyinbl. IlepBuunas crpykrypa Oenka, menTuaHas
CBsI3b. BTopmuHnas, TpeTW4Has, 4eTBEpTUYHAs CTPYKTYpbl. [leHarypamms. CBoHcTBa OEIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkum 6enkoB. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHibl, OJUrocaxapuibl M monucaxapujpl. OOmumi
IUIaH CTPOEHUs U (U3MKO-XUMHUYECKHE CBOICTBa yrieBoioB. buonornyeckue ¢yHKuuU
YIIEBOJOB.

Jlununpl.  TuppodunbHo-ruApodoOHBIE  cBoiicTBa.  Kiaccupukauus — aunuuos.
Tpurnunepunasl, Gochoaunuipl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOWCTBA OMOJOrMYECKMX MEMOpaH — TeKy4yecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykiaeoTumsl.
[Tpuniun komminementapuoctu. [Ipasuno Yapradda. Crpykrypa IHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6nonornueckue pynkunu JHK. Buast PHK. @ynkunu PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyne AT®. buonornueckue
¢yakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUMKH, UX (YHKIUU B KJIeTKe. [[pyeue
Hykneozuompugochamor  (HTD). CexsenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouojorusi: OMOXMMHYECKHEe W OHOpU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYpbl OHOMOJNIEKYNl. Mooenuposanue cmpykmypovl u  QyHKyui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpPUPOOHbIX AHALO208.

JleMoOHCTpaL UK

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHBOM IIPHUPOIE»,
«PacnpeneneHrne XUuMUYECKHX 3JIEMEHTOB B JKUBOU MTPUPOIEN.



Tabmuner u cxembl: «llepuonuyeckas Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTYpbl OEnKOBOW MOJEKYIb», «CTpoeHHE MOJEKYJd YriaeBoAoB», «CTpoeHHE MOJEKYI
nunuaoBy, «HykiienHOBBIE KUCIOThI», «CTpoeHue MOJEKyIbl ATDy.

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C IOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «/ccienoBaHne HyKIEMHOBBIX KUCIIOT, BBIJICICHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue u QyHKIUMN KJIETKHU

Tumbl KJIETOK: dyKapHOTHUECKass M mpokapuorudeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKAPpUOTHUECKOM KieTkh. KieTouHas crTeHka OakTepwii W apxei.
OcoOeHHOCTH CTpOEHUs TeTepoTpodHON U aBTOTPO(HON MPOKAPHOTUYECKUX KIIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE dYKapHOTHUYECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHyeckoil MeMmOpaHbl. TpaHCIOPT BEUIECTB 4epes
IIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIA (auddys3us, oOnery€éHHas nuddysus), akKTHUBHBIN
(epBUYHBIA W BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynmponumaemocts mMemOpansl. PaboTa
HATPUI-KaJIMEeBOTr0 Hacoca. JHAOIUTO3: MUHOIUTO3, (paronnTo3. Dk3ounTo3. Kinerounas creHka.
Crtpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHUi, rpuOOB.

[utomnazma. [{uto3ons. I[lutockener. JIBmkeHue uurtomiazMbl. OpraHoMIbI KJIETKH.
OnHOMeMOpaHHBIE OpraHOWABI KIETKH: dHjomIazmMarndeckas cetb (DIIC), anmapat ['ombmxu,
JM30COMBI, UX CTpOeHHE W (QYHKIUH. B3anmMOCBS3b OJHOMEMOpAHHBIX OPTaHOWIOB KIIETKH.
CtpoeHue TrpaHyIsIpHOTO peTukynyma. Mexanusm wuanpasienus 6Oenxos 6 OIIC. Cuntes
pactBopuMbIX  OenkoB. CuHHTE3  KJIETOYHBIX  MeMOpaH. [nmagkuii  (arpaHynispHBIi)
SHJIOIIa3MaTHYeCKUi peTukyayMm. CekperopHast (GyHKums ammapara [onbmku. Moougukayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pacturtenbHbIx kieTok. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMIACTUIBL. [Ipoucxodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM MHUTOXOHApUH W macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IJIACTH]IBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTHI, JIEHKOMIACThl  BBICHIUX
pacTeHUN.

Hemem0Opannbie opranousl kietku CtpoeHne M QyHKIUUM HEMEMOpPAaHHBIX OpPraHOMIOB
kietku. PubGocomsl.  Ilpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KICTKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIULEUHbIX KIemoK.
MukpoTtpy6ouku. Knerounslii mentp. CTpoeHHe © JBHXKEHHE JKI'YTHUKOB M pPECHHYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepubliii GenkoBbli MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomMaTuHa — TUCTOHBIL. J{uHamuxa s0epHOuU
0001104KU 8 Mumose. foepHuiil mpancnopm.

Knerounsie  BkmtoueHusi. CpaBHHUTENbHAs  XapaKTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaLun



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuublt u cxembl: «CTpoeHHE 3SYKApHOTHUECKOH KIeTKu», «CTpoeHHe >KMBOTHOM
KIIeTKN», «CTpOeHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUN», «Sapoy, «CtpoeHue
IIPOKAPUOTUYECKOU KIICTKH.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIPENapaTbl PacTUTENIbHBIX, KUBOTHBIX
KJIETOK, MUKPOIIPETapaTbl 0aKTePUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHue cTpoeHUs KIETOK pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccinenoBaHue Iia3Moin3a U JCIIIa3MOJIA3a B PACTUTEIBHBIX
KJIETKax.

IIpakTHyeckas padora «I3yueHue IBUKEHUS LUTOIJIA3Mbl B PACTUTEIbHBIX KIETKaX)».

Tema 6. O0MeH BelecTB M NPeBPallleHUE IJHEPTUN B KJIETKe

AccUMMIAIMS M JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosin3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTpOGHBIH M  TeTepoTpoHBIA. YyacTue Kuciopoga B OOMEHHBIX — Ipoleccax.
OHepreruyeckoe obOecrneueHue kierku: npespamieHue ATdD B  00MEHHBIX Ipoleccax.
depMEeHTAaTUBHBIN XapakTep peakuuid KIETOYHOro Mmerabonu3ma. DepMeHThl, UX CTpPOEHHE,
cBoiicTBa W MexaHu3M aedctBus. Kodepmentsl. OTnuuns (QepMEHTOB OT HEOPraHMYECKUX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIMI OT Pa3INYHBIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BeIleCcTB B KieTke. DorocuHTe3. AHOKCUSEHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmepuii. Ceemocobuparowue nuemenmvl U NUSMEHMbl
peakyuonno2o yeumpa. Ponps xmoporactoB B mporecce portocuHTe3a. CBETOBas U TEMHOBAs
dazpl. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpogyKTUBHOCTD (HOTOCHHTE3A.
Bausinue paznuuHbIX GakTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XemocuHte3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPU(PHULUUPYIOIINE
OakTepuH, )Kene300aKTepuu, cepodaKkTepun, BOJOPOIHBIE OaKTeprH. 3HAUCHHE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBl KaK OOBEKThl OMOTEXHOJOTHMH W BO30YAWUTENN
001e3HEeH.

AspoOHBIE OpPraHW3Mbl. JTambl YHEPreTHYeCKOro obOmeHa. [loAroTOBUTENBHBIN STaIl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronoruueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHuE. Pojlb MUTOXOHApPUH B Mpoleccax
O6uonornyeckoro okucieHus. Lluxnuyeckue peakuuu. OkHcIUTENbHOE (GOChHOPUIHPOBAHUE.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaswl. llpenMyiiectBa a’poOHOTO MmyTH OOMEHa BEIIECTB NEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTETHIECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsr: Ixk. [Ipuctim, K. A. Tumupsses, C. H. Bunorpanckuit, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «bunocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000py/I0BaHUE Ui MPUTOTOBJIEHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPEIapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKOH AaKTUBHOCTH (pepMeHTOB (Ha
npUMepe aMHJIa3bl WIIM KaTalla3bl)».



JladbopaTtopnasi pab6ora «lV3ydeHue (epMEHTATHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuunoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKLMIX MATPUUHOIO
cuHTe3a. Peanmsanusi HacnenCcTBEHHOM WHQoOpMauuu. |eHeTWdeckwii KO, €ro CBOMCTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMOBI TpaHCKPUIIIMK: KOMIUIEMEHTAPHOCTbD,
aHTUNAPAIUICTBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckou
kremxke. Hexooupyrowue PHK.

Tpaucnsmus u e€ sranbl. Yyactue TpancnoptHeix PHK B OuocuHTese Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHu3anus TeHoOMa y MPOKapuoT U
9YKapHOT. Perynsanus akTHBHOCTH T€HOB y mpokapuoT. [mmote3a omepona (. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeoctas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U OONMUTraTHbIe mapa3uThl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OaktepuodaroB. Kuszuennwii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycubie 3aboneBaHus uenoBeka, KUBOTHbIX, pacrenui. CIIUI, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexuwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@dynxyuu benxos. Cnocodvl 00cmasKu 1eKapcms.

JleMoOHCTpaLuu

IToptpetsr: H. K. Konbuos, /1. . iBaHOBCKUI.

Tabmumet u cxembl: «buocuHTe3 Oenka», «['eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knetounslii nuki, ero mepuoisl u perymsuus. Mutepdaza u muro3. OcoOeHHOCTH
mpoleccoB, mporekaromux B uHTepdase. [logroroBka kinetku k Aenenuto. [Ipecunrerndyeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUIT) MEPUOJIbI
UHTEP(PA3HI.

Matpuunsiii  cunte3  JIHK -  pemmukanmsa. [lpunmunsr  permmmkanum  JTHK:
KOMIUJIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAUIEIBHOCTh. MexaHu3M
permukannu  JIHK.  Xpomocombl. Ctpoenne xpomocoM. TeimoMmepsl U TeloMepasa.
XpOMOCOMHBII Ha0Op KJIETKHM — KapUOTHUII. J(MIJIOWIHBIM W TaljIoOWTHBIA HAOOPBI XPOMOCOM.
['omonoruynsie XxpomMocomsl. [1010BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a WM MPOUCXOJALIME B HUX MPOLECCH. THUIIbI
muto3a. Kaprnokunes u nurokunes. bruojgornueckoe 3HaueHre MUTO3a.

Perynmsammst MUTOTHYECKOTO MHKIAa KiIeTku. [lporpammupyemasi kietodHas TuOenp —
arornTo3.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmuipl u cxembl: «Ku3HEHHBI LUK KIETKH», «MuTo3», «CTpoeHHE XPOMOCOMY,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpomnpenaparbl: «MHTO3 B KIETKaX KOpEeLIKa
JTyKay.

JlaGopaTropHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax.

JlabopaTopnas pa6ora «HaOmroneHne MuTo3a B KIETKaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKIETOYHBIE,  KOJIOHHAJIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEICSATEIbHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUCThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b 9acTe MHOIOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHeW: oOpazoBaTenbHas, MOKPOBHAS,
MPOBOASINIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpOeHUs, (PYHKUUNH W PaCIOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUIBI JKUBOTHBIX TKaHEW: dIUTEIHAIbHA,
COCIMHUTENIbHASA, MbllIeuHas, HepBHasA. OCOOCHHOCTU CTPOCHHUS, (YHKIHH U pPacmoiIOKeHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opraunbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTenuii. OpraHbl U CHCTEMbI OPTaHOB
JKUBOTHBIX U YesioBeka. DyHKITUU OpraHOB M CUCTEM OPTaHOB.

Omnopa Tenma opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykKHbIIl U BHyTpeHHMI ckeneT. CTpoeHHe U TUIIbl COEAMHEHUS
KOCTEH.

JBmxeHue opraHu3MoB. JIBMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KTYTUKOBO€, pEeCHUYHOe. JIBM)KE€HHE MHOTOKJIETOYHBIX pACTEeHUH: TpPOMU3Mbl M HAaCTHH.
JIBuKeHre MHOTOKIIETOYHBIX JKUBOTHBIX M YeJIOBeKa: MbllieyHas cucrema. Pedekc. CkenerHbie
MBIIIIIBI ¥ UX padoTa.

[Tutanue opranusmos. Ilornomienre Bojabl, YIIEKUCIOrO ra3a ¥ MUHEPAJIbHBIX BEIIECTB
pacteHusiMU. [luTaHue >KMBOTHBIX. BHYTpUIIONOCTHOE M BHYTPUKIETOYHOE MHIIEBApPEHUE.
[lutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTENBHOTO TpakTa. llumieBaputenbHble
xene3bl. [IumeBapurenbHas cucreMa 4eoBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB yepe3
MOBEPXHOCTh KIeTKU. KokHoe npixaHue. JlpIxarenbHas MOBEPXHOCTh. JKabepHoe u NEroyHoe
IbIxaHue. JlpIxaHue MO3BOHOYHBIX YHBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTpOCHMsI JETKUX TIO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenpHasi CHCTEMa dYeloBeKa. MexaHu3m
BEHTWIALINH JIETKUX Y TITUIl U MJIEKOMTUTAIOMUX. Perymsmus npixanus. [[prxaTenbHbie 00bEMBI.

TpaHcnopT BelIeCTB y OpPraHu3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopT
BEILIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepjie, KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIeHusl.  OBOJIIOLIMOHHBIE  YCIOXHEHHS  CTPOEHUS  KPOBEHOCHOH  CHUCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perysiusi.

Beinenenne y opraHu3moB. Bbigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbl BbiieneHus. PuibTpanus, cekpeuuss U oOpaTHOE
BCAChIBAaHHE KaK MEXaHU3Mbl paOOTHI OPraHoB BblAe/eHUs. CBs3b OJOCTU Tejla ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM cUCTeMaMu. BplieneHrne y Mmo3BOHOYHBIX JKMBOTHBIX M yesoBeka. [loukw.
Crpoenue u pyHkunonupoBanue Heppona. OOpazoBaHHE MOYH Y YEIIOBEKa.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKIIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBbIX pacTeHuil. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIC. 3allIMTa OpraHu3Ma
oT OosiesHed. MMmyHHass cucrema dYenoBeka. KIleTOYHBIH M TyMOpajdbHBII HMMMYHHUTET.
Bpoxxnéuapli W TpPHOOPETEHHBIM  creU(PUYECKUH UMMYHHUTET. Teopusi KIOHAJIBHO-
cenexktuBHoro ummyHnurera (I1. Dpnux, ®@. M. bBepuer, C. Tonerara). BocnanutenbHble OTBETHI
opranu3MoB. PoJib BpoXXIEHHOTO KIMMYHHUTETA B PA3BUTHH CUCTEMHBIX 3a00JICBaHUMN.

PaznpaxxuMocTh M peryjisiuss y OpraHu3moB. Pa3apakuMocTh y OJHOKIJIETOUHBIX
opranu3mMoB. Takcuchl. Pa3apakxuMocTs U peryisnus y pacteHuil. PocToBbie BelecTBa U UX
3HauEHUE.

HepBHast cucrema u peduieKTopHasl peryisnus y >KHBOTHBIX. HepBHas cucrema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIO0XKHEHUE CTPOCHUSI HEPBHOM CHCTEMBI y KUBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHbIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisimusi W SHAOKPUHHAs CHUCTEMa >KMBOTHBIX W 4YesoBeka. JKeresbl
SHIOKPUHHOM cHCTeMBl M HX TOpMOHBI. [leiicTBe ropMoHoOB. B3auMmocBsi3b HEpBHOW U
SHAOKPUHHOM cucteM. ['unoranamo-runodusapHas cucTeMa.

JleMoOHCTpaLuu

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCTH,
«baktepun», «lIpocreiimume», «OpraHbl LBETKOBBIX pacTeHui», «CHUCTEMBI OpPraHoB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpOeHHE HACEKOMBIX», «TKaHM pacTeHuiD,
«KopueBsie cuctembl», «Ctpoenue ctebinsn», «CTpoeHHME JMCTOBOM IUIACTUHKMY, «TkaHuU
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHass cucreMa», «KpoBeHOCHas cHucTeMay,
«/pixarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass cUCTEMay,
«BeiienurensHas cucremMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MBIIb», «MMyHUTETY,
«KumeynomnonoctHbie», «CxeMa UTaHus pacTeHHi», «KpoBEeHOCHBIE CUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHue IuiaHapun», «BHyTpeHHee CTpOeHHE HO0KIEBOIO
yepBsa», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikatomuxcsi», «HepBuast cuctema ntuny, «HepBHas cuctema MIIEKONMTAIOMINXY,
«HepBHas cuctema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIpPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHEeW, paKOBUHBI MOJUTFOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBbIE
AK3EMIUISIPBI KOMHATHBIX PaCTeHUM, TepOapuy PaCTEHHUI pa3HBIX OTMETOB, BIAXXHBIC TTperapaThl
KUBOTHBIX, CKEJIETHI TTO3BOHOYHBIX, KOJUICKITUN OECITO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opymoBaHue Js JEMOHCTpPAIlMM TMOYBEHHOTO ¥ BO3AYIIHOTO THTAHUS PACTCHUH,
pacuieruieHusi Kpaxmana u OenkoB moj JeiictBueM (QepmeHToB, 000pyAOBaHUE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXAaHNW3Ma JIbIXaTeJIbHbBIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHOXkeHMe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyoe (BKJII0Yasi BEreTaTUBHOE) U 110JIOBOE. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.

ITonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meio3. Cranguu Meiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuii CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKMBOTHBIX. IlosioBbIe — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CrepmartoreHe3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KJICTOK.

Om1og0TBOpEHHE M AMOPUOHAIIBHOE Pa3BUTHE XKMBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTreHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem amopuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunupoganuoe opodrenue. brnacmyna, munol
onacmyn. OcoOEHHOCTU IPOOJICHUST MIICKOMHUTAIOIMIUX. 3apOJIbIINIEBbIe JUCTKH (TaCTPYJIALINS).
3aknaZKka OpPraHOB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3aumHOe BiMsHUE YacTen
pa3BUBAIONIETOCS  3apojibliia (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUIaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpapXWUYeCKUX B3aMMOJEWCTBUM reHoB. BimsHue Ha
SMOpPUOHAIIEHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYIKAIOIIEH Cpebl.

Poct u pasButme xuBoTHBIX. [locTamOpmonanmpHBI mepuon. IIpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronornueckoe 3HaueHUE MPSIMOTO M HENPSIMOIO Pa3BUTHUS, UX PAaCHPOCTPAHEHUE B IIPHUPOJE.
Tunbel pocta >XUBOTHBIX. DakTOpbl PETYJSIMUM POCTAa KUBOTHBIX U 4yenoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHUEe TPOLECCHI.

PasmHoXeHue u paszButue pacrteHuil. ['amerodur u crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meio3za. ['ameToreHes y pacTeHMH.
Omiog0TBOPEHHE M pa3BUTHE PACTUTENBHBIX OPraHu3MoB. J[BOHHOE OIIOOTBOPEHUE Yy
I[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3Mbl PETyISIIIUU OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunel u cxembl: «BereraTuBHOEe pazMHOKeHUE», «TUIBI OECTIONOro pa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meito3», «Xpomocombl», «['amerorene3», «CTpoeHHE SNULEKIETKH M CIEPMaTO30Uaa,
«OCcHOBHBIE CTaauMu OHTOreHe3a», «lIpsmoe u Hempsimoe pas3BuTHe», «Pa3BuTHE Maiickoro
Kyka», «Pa3Butne capaHum», «PazButue IArymku», «/[BoiiHOE OIIOAOTBOPEHNE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJIbHBIX U ABYAOJBHBIX pacTeHU», «KHU3HEHHBINH LHUKII
MOpPCKOM  KamycTbl», <«JKW3HEHHBIM WHUKI MXa», <«OKWU3HEHHBI MUK MNanopOTHUKAY,
«KW3HEeHHBIN UK COCHBI.



OO6opynoBaHHe: CBETOBOW MHUKPOCKOI, MUKPOIIPENapaThl SUIICKIECTOK U CIIEPMaTO30U/IOB,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbINIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHuEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U MI3MEHYNUBOCTH OPraHU3MOB

Hcropusi cTaHOBIICHUS W PAa3BUTHS TeHETUKH Kak Hayku. PaGotel I'. Mengpens, I'. ne
@®puza, T. Moprana. Pomnb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU TreHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benozepckoro, I'. . Kapnieuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHBIE
IEHbl, aJbTEPHATUBHBIE NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3UIOTA,
TeTepPO3UroTa, YUCTas JIMHUS, TUOPUABI, TeHOTHN, (eHOTHI. OCHOBHBIE METOJbI TE€HETHKH:
TUOPUAO0IOTHYECKHM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-TEHETUIECKHIA.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. llepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
rubpuaoB mnepBoro nokoieHus. IlpaBuno nomuHupoBanus. Bropoit 3akon Menzens — 3aKoH
pacuieruieHus Ipu3HakoB. LluTonoruueckne 0OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YUCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleZJOBAHMUS.
Pacmiennienue npu3HakoB IPU HEMOJIHOM JTOMUHUPOBAHUU.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHjens — 3aKOH HE3aBHCHUMOTO
HacJIeJOBaHMsI MPU3HAKOB. [{uTOIOrN4YecKkrie OCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHOe Hacae10BaHNE
T€HOB, HAapYIICHHUE CLEIUICHUS MEXAy T'eHaMU. XpOMOCOMHas TEOpHsI HaCIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI Moj. ['eHeTmdeckas CTPYKTypa IIOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CHEIJIEHHBIX C TIOJIOM.

I'enotun kak nenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IECWCTBHE TIE€HA.
MHoxecTBEeHHBIH ayulenu3M. B3aummoneilcTBue HeaulenpHBIX T'eHOB. KOMIIIEMEHTapHOCTb.
Onucra3s. [Tonnmepns.

I'eHeTMYECKUI KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOJIOTMUECKUX MPOIECCOB, TOBEAEHMS W KOTHUTUBHBIX (yHKUMH. ['eHeTrmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3MBbl B3aUMOJACUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjeICTBEeHHOW nHpopMaluu B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpan U

IToptpetsr: I'. Menaens, T. Mopras.



Tabmumpl u cxemsl: «I[lepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHumemns»,
«Ananuzupymoliee ckpeuBanuey, «Hemnonnoe noMunrpoBanuey, «CLeIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30duiby, «I eHeTnka nonay, «Kapuorum yenoBekay, «Kapruotun apo30Quiib,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTpPAllMU 3aKOHOB €IUHO00pasusi rHOpPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIJIEHUs] MPU3HAKOB, MOJENb JUI JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAlMK CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEUIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «V3ydeHuwe pe3yabTaTOB JAUTHOPUTHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopelictBue reHotuna u cpeabl npu (opmupoBaHuH (eHoTHna. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TPHU3HAKK. BuUIbl  M3MEHYHMBOCTH:
HEHACJIEJICTBEHHAs U HACJIEICTBEHHAsI.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GopMUpOBaHUM MOIU(MUKAIMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

['enoTunuueckass M3MEHUYUBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTUITNYECKOW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KoMOuHaTtuBHasi ©13MEHUYMBOCTh. Meio3 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
W3MEHYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3JaHUH I'€HETHYECKOTO Pa3HO00pa3us
B IIpe/iesiax OJIHOTO BHU/IA.

MyTtanoHHass W3MEHYMBOCTb. BHIbI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIAepHBIE M IUTOILIA3MATHYECKUE MYTAIUU.
Comarnueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTareHel U UX
BIIMSIHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOTO Mpolecca. 3aKOH TOMOJOTHYECKHUX
psnoB B HacneacTBeHHOW wu3MeHunBocTH (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JleMoHCTpan U

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuupl 1 cxembl: «Bunbl usmeHunBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTuBHAsT  M3MEHYHMBOCTH»,  «Meio3»,  «OmiogorBopenue»,  «l[ eHeTHdyeckue
3a00sieBaHUS YellOBeKay, «BUIpl MyTaruii».

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhI KOMHATHBIX PACTEHUW, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora «McciemoBaHue 3aKOHOMEPHOCTEH  MoAU(UKAIIMOHHOM
n3mMeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia U BapUAIMOHHOM KPUBOMY.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpPENapaTax)m».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapogHasi MporpaMma HUCCIEJIOBAHMS TE€HOMa YeJIOBEKa.
MeTobl M3Y4YeHUS TEHETUKH YENIOBEKAa: T€HEAIOTMYeCKUi, OJIM3HEIOBBIN, [IMTOTC€HETUYECKU,
MOMYJISIIUOHHO-CTATUCTUYECKUI, MOJIEKYISIpHO-TeHETUYeCKud. COBPEMEHHOE OMpeIeIICHUE



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHcie ¢ momoubto [TIP-
aHanmza. HacnencrBenHsie 3a001eBaHus YelloBeKa. [ €HHBIE 1 XpPOMOCOMHBIEC OOJIE3HU YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacloIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUN M JICUCHUU TeHETUYECKUX 3a00JieBaHUM 4YesloBeKka. MeauKo-TeHEeTHYecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETHUECKOro Ipy3a». DTHUECKUE aCIIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKAa K (PU3UYECKOMY U
XMMUYECKOMY 3arpsA3HEHUI0 OKpYXKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotun denoBekay, «MeToapl M3yYCHHS] TCHETUKH YEIOBEKay,
«"enetnueckue 3a00JI€BaHUS YEITOBEKAY.

IpakTnyeckas padbora «CocTaBjICHHE U aHATIU3 POJOCIOBHOMN.

Tema 15. Ceniekuusi OpraHu3MoB

JomecTukanusi M CeNEKIus. 3apOoXACHUE CEICKIMU W aoMmecTukauuu. Yuenue H. U.
Bapunosa o LleHTpax mpoucxoIeHUus 1 MHOT00Opa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiumn
B CO3/aHMM COPTOB pacTeHUM U mnopoa KuUBOTHbIX. Copr, mopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcieACTBEHHON m3MeHunBocty H. WM. BaBuiioBa, ero 3HaueHue miist
CEJICKIIMOHHOM PabOTHI.

MeTtopl cenekinoHHOM paboThl. MIckyccTBeHHBIN O0TOOP: MacCOBBIN U MHIMBUTYaIbHBIM.
Otanbl KOMOWHAIMOHHON ceneKiuu. VcnbiTanue npousBoAUTENel 1Mo moToMcTBY. OTOOp 1o
TEHOTHITY C IIOMOIIBIO OIICHKH ()EHOTHITA TOTOMCTBA M OTOOP 110 TEHOTHUITY C ITOMOIIBIO aHAIH3a
JHK.

HckycCcTBEeHHBIH MyTareHe3 Kak METOJ] CENeKUHUOHHOW paboThl. PamuanuoHHbIl U
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTallMid y KyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHue TEHOMHOTO pPENAaKTUPOBAaHHS © METOAoB pekoMOmHaHTHBIX JIHK mms
MOJTYYEHHS UCXOAHOTO MaTepralia sl CEEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelMBaHue, Wi UHOpUAUHT. HepoJacTBeHHOE CKpelrBaHue, Wil ayTOpuauHT. ['eTepo3uc u
ero mpuyuHbel. Mcnonp3oBaHue rerepo3rca B cenekiuu. OTmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruioqusi MEXKBHIOBBIX THOpUIOB. JlOCTMIXKEHHS CENEKIIMU pacTeHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JAMKUX
poauyeii i CO3aHUsI HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamiu CelbCKOX03AUCNEEHHbIX U NPOMbLCA0BbIX
HCUBOMHBIX 8 YENAX YIYYULeHUs CYUIeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUemM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoell u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOXKIACHHSI 1 MHOTOOOpa3Hs KyJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTMYECKHX PAJIOB B HACIEICTBEHHON HM3MEHUYMBOCTH», «METObI CENEKIIUn»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

Jlaboparopnasi paGora «/3yueHue cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ AOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CENEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUI».

Ikekypenst «OCHOBHBIE METOJIbI M JAOCTHXKEHHUS CENEKIMU PACTEHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO03sIMCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexXHOJIOTUsSI U CHHTeTHYeCKasi Onoorus

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorndeckuii cuate3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOTUi. [Ipon3BoAcTBO Oesika, aMUHOKUCIIOT U BATAMUHOB.

CoznlaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHHUS T€HOMOB C LIEJIbIO MTOJIYYE€HUsI OPIaHU3MOB U UX KOMIIOHEHTOB, COACPIKAIINUX
HE BCTpEYaroIuecs B IPUPoJie OMOCHHTETUYECKHE ITYTH.

Kiterounass mHkeHepus. MeToapl KynbTypbl KIETOK M TKAaHEHM PacCTCHUM MU >KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus W comatudeckuii smOpuoreHe3. Vcmonbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANLHLIX aHmumen 6 meouyutre. VICKyCCTBEHHOE OIJIOZIOTBOPEHHE.
PexoHCTpyKIMs SIMLEKIETOK M KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3MHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYMPOBAHUE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs U MEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
VUHXCHEPUU.

Menunuackue 6uorexnonoruu. [loctrenomuas mudposas meaunuHa. ITI[P-nuarnocTuxka.
MeTaboOMHBIN aHATTN3, TEHOIEHTPUIECKUI aHaIM3 MPOTEOMA YEIOBEKA JIJISl OLEHKH COCTOSHHS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvonH)xeHepusi i pa3paboTku  (QyHIAMEHTaIbHBIX OCHOB MEAMIMUHCKMX TEXHOJIOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH Cco4YeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONpPUHTHHIa |
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3allluThl OT
Bo30yauteneit OPBU, ycraHoBieHHe MOJIEKYJISPHBIX MeXaHu3MoB (yHkiumonupoBanus PHK-
coJiepKallX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMsl YeNIOBEeKa U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmuupl u  cxembl: «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KileTouHass nHKeHepusn», «[ eHHas HHXKXEHEPUI».

JlaGopaTopHas pa6ora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNOrus — BayKHeIas Npou3BOIUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX NPeACTABJIEHUA B OMOJI0THI
OpommononHas teopust Y. Jlapuna. [Ipennoceuiku BO3HUKHOBEHHS JapBUHU3MA. JKU3HB
Y Hay4Has JearenbHocTh Y. JlapBuHa.



JBwkymme cuibl dSBomonnu  BuaoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
pPasMHOKEHHUSI OpPraHM3MOB, HACJIEJCTBEHHAs HM3MEHUMBOCTh, OOppba 3a CylIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopuu 3Bomtonuu (CTD). HeltpanbHas Teopus SBOJIOIHIH.
CoBpeMeHHas IBOJIIOIMOHHAST OUoorus. 3HaUYeHUE SBOJIIOIMOHHON TEOpuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. [lImansraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunuew)», «JlecTHHIA KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MTPUCHOCOONICHUH Yy pacTeHHd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romybOei», «MHoroobpasue
KyJIbTYpHBIX (popM KamycTh», «I[loposbl JOMAaNIHUX KUBOTHBIX», «Cxema 00pa3oBaHusl HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLUIUX CHUJ 3BOJHOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUUYECKON TEOPUU IBOITIOLIUNY.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tonmynsiuust Kak B3JeMeHTapHas eAuHULA 3BoolMH. COBpEMEHHBbIE METOJbl OLEHKU
TeHETUYECKOT0 Pa3Ho00pas3us v CTPYKTYpPHI MONyJsiiuid. MI3mMenenne reHooH 1a MOnyIsuy Kak
3JIEMEHTAapHOE SBOJIIOIIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro paBHoBecus k. Xapau, B.
Baiinbepra.

OnemenTapHble (HaKTOPHI (IBMDKYIIME CHIIBI) HBOJIONUH. MyTalMOHHBIA IpoIecce.
KomOunatuBHass m3MeHUMBOCTh. Jlpelid TeHOoB — cirydaiiHble HEHANpPABICHHBIE W3MEHEHHS
yacToT ayuienedl B momynauusx. ekt ocHoBarens. IDggexm OYmMuLIOUHO020 20pabIUIKA.
CHudicenue 2eHemuyecko20 pasHooopaszus: npuduHvl u ciredcmeus. Illposenenue 3¢hghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Murpanun. V3omamus TOMYIISIAN:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EcrectBenHblif oTOOp — Hampaistomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHMXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBaroliuil (nu3pynTuBHbIN). [TomoBoit oT6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[TprcrocoO0NeHHOCT OpPraHU3MOB KaK pe3yJbTaT MHUKpPO3BOJIOLMU. Bo3HHKHOBEHHE
npucnocoOiaeHuit y opranu3zmMoB. Apomopdo3sl u uauoagantanuu. Ipumepsr npucnocodaeHnit
y OpraHusMoB: Mopdonorndeckue, QU3NOIOrHYECKHe, OWOXMMHUYECKHE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u cTpykrypa. BupooOpa3zoBaHue Kak pe3ynbTaT MHUKPOIBOIIOIMH.
M3onsauuss — ximrodeBoil ¢akrop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHMSL:
ajsionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUYECKOe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monmummonau3anus, THOpuan3anus ). JJIMTeTbHOCTh IBOTIOIIMOHHBIX TIPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Ponp  »BOMIOIMOHHOM OuoNOrMM B  pa3paboTKe HAYYHBIX METOIOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS Mapa3sUTOB U HMX X035eB. MexXaHU3MbI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL UK

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabmuiel u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lomynsuoHHas CTpyKTypa BUIaY,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepra», «JIBWKymme CHIBI  DBOJIIOIHN,



«IKOJOTHYECKasT HM3OJIAMMS TOMYJSIUid ceBaHCKo Qopenn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CHOMPCKOM M JTMCTBEHHHIIBI 1AaypcKoi», «[lomysirMoOHHbIE BOJIHBI YUCIECHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro ot0opa», «Popmbl OOpbOBI 32
CYyILLIECTBOBAHHEY, «MHIyCcTpHalbHbII MEJIaHU3M», «OKusble HCKOIIaEMBbIE»,
«IlokpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas OKpacka KUBOTHBIX»,
«Puznonoruueckue agantanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHMe TPEX  BUAOB  JIAHABIILEH,
«DKOJIOTMYECKOe BMJI000pa3oBaHMe BMJOB CHHUL, «[lomuruiouasl pactenuit», «KamycTHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapun pacTeHH, KOJUIEKIIMM HACEKOMBIX, Uydena MTHIl U 3BEper C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydyesna NTUI U 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHui OJIN3KUX BUI0B, 00Pa30BaBLIMXCS PA3IMUYHBIMU CIIOCOOAMHU.

JlabopaTopnasi paGora «BpIsiBiIeHHE H3MEHUMBOCTH Y 0COOEH OJTHOTO BUIA».

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(}HOIOTHUECKOMY KPUTEPUION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJibTaThbl

Meroas! n3ydeHns MaKpodBOIOLHH. [[aIeoHTOIOrnYeCKE METOIBI U3YUEHUS HBOJIIOLIUN.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue Metonsl uszyueHus osBomouud. CpaBHeHue ¢uiopsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduyeckue odmacti 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHONIOTHYECKUE W CPABHHUTEIBHO-MOP(]OIOTHYECKHE METObI M3YyYCHHS ABOJIOIHH.
I'eHeTnyeckue MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHHS JBOJIIOLMOHHBIX HOBILECTB.
["'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHble Opranbsl U aTaBu3Mbl. MoJeKyIsspHO-
FEHETUYECKUEe, OHWOXMMHUYECKME M  MaTeMaTU4YeCKHME METOJAbl M3YyYEHUS  DBOJIOLHUU.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PUIIOTEHETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpPHOCTH  (TpaBWJjia)  3BONIOUMHU. [lpumnyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas pajguanus. HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLUH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

TabGnuupl u cxembl: «PUIOreHETUYECKUH Psil JTOIaan», «APXEONTEPUKCY, «3Bepo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TAanOpOTHUKMNY, «buoreorpaduueckue
30HBI 3emumny, «Jpeid koHTUHEHTOB», «PenmukThl», «HavanbHble cTaauu SMOPHOHATBEHOTO
pa3sBUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTHYHBIE  OPraHbD»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YeIOBEKa W IIUMIaH3e», «l JaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIIOLIUN .

O6opynoBaHue: KOJUIEKIMHU, TepOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHMU3MOB,
MYJISKHM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3emiie

Hayunble rumoTessl MpPOMCXOXKJIEHUS JXKU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHaydHbBIE TPEICTABIECHMSI O 3apOXKACHUU JKU3HMU (KpealuoHM3M). ['Mmore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ ornposepxkeHue onbitamu @. Penn, JI. Cnannannanmy, JI. [lactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.



OcHOBHBIE dTanbl HEOpraHUYECKOi HBoroNMK. [InaneTapHas (reosorudeckasi) 3BOJIOHS.
XuMu4eckasi dBONONMS. AOUOTEHHBI CHHTE3 OPraHUYEeCKHX BEIIECTB W3 HEOPTraHUYECKHX.
Omeir C. Mumiepa u . FOpu. OOpa3zoBanue mnoaumepoB W3 MoHOMepoB. KoarepBaTHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XonjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbr (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopus 3emnu u Mmeroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTeNnbHAass M aOCOJIOTHAsT  TEOXPOHOJIOTHA.
['eoxpoHONOrMYecKas mKaaa: 30Hbl, IPbl, HEPHOBL, SITOXH.

Hauanbnbie 3tanel oprannyeckoil 3Bostounu. [[osiBIE€HHE U 3BOJIIOLMUSA MEPBBIX KIETOK.
Oomonuss Metabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoOBpeMEHHBIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mnepBbix Ha 3emiie coobmectB. Crtpomartonutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOLHUOHHOE MPOUCXOXKIECHUE BHUPYCOB.
[IpoucxoxaeHNe  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHME OCHOBHBIX  TPYIII
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tamnbl HBOJIOLMU BbICIIUX pacTeHuid. OCHOBHBIE apoMOp(hO3bl PACTEHUU.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUH M 3aBOCBAHWE HMHU CYIIU.
Cemennble pactenus. [IponcxoxaeHne HBETKOBBIX PaCTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBBIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIIOIUS TTO3BOHOYHBIX. [Iponcxoxacane aMpuOuit U perTuIInid.
[TpoucxoxaeHne MIICKONMHUTAIUX W NTUI. [lpuHiun ximrodeBoro apomopdosa. OcBoeHHE
0eCI03BOHOYHBIMH M TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue u3HM Ha 3emile 10 3paM U MEepUoiaM: apXei, MPoTepo30H, Naneo30i, Me3030i,
KaifHo30M. OOmias XapakTepHCTHMKa KIMMaTra W TeOoJOrMYecKuX mpoueccoB. llosBrnenne wu
paciBeT XapaKTEepHBIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTaB aTMoc(hepsl.

MaccoBble BbIMUpPAHUS — HKOJOTMYECKHUE KPU3HMCHI Mponuioro. IIpuyumHbl U cienctBus
MaccoBbIX BbIMHUpaHHUil. COBpEeMEHHBIH 3KOJIOTHMUECKUN KpusHc, ero ocodeHHoctu. [Tpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpemeHHas cucTtemMa opraHudeckoro mupa. [IpuHIUIBI KIaccUPHUKAIUU OPTaHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL U

[Toptpetsr: ®@. Pean, JI. Cnannanuanu, JI. [lacrep, 1. . Meunukos, A. U. Onapun, k.
Xonpeiin, I'. Ménnep, C. Munep, I'. IOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema onbita JI. [TacTepa mo u3yueHUro
caM03apOoXKJIeHHs kHu3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3Ttanbl HeopraHn4eCcKon
sBoroLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanbl OpraHUYECcKOM 3BOIIOLUN,
«Cxema o0Opa3zoBaHusi JYyKapuoT MNyTéM cuMmOuoreHesa», «CucremMa >KUBOW MPHUPOIBIY,
«Ctpoenmne Bupyca», «Apomopho3bl  pacTeHHil», «PuHHOPUTBHY), «OTHOKIETOUYHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpoCHn», «Mxm», «llanmopoTHukm», «l onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHHil», «Cxema pa3BUTHS KUBOTHOIO MHpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocTeitmuey», «Kumeunononoctueie», «llnockue uepBu»,
«HUeHUCTOHOTHEY, «PBIOBIY, «3eMHOBO/IHBIEY, «[IpecMbikaroniuecs», «[Ituiey,
«Munekonmrarone», «Pa3BuTme JKM3HM B apXeWcKoum dpe», «Pa3BuTme KU3HH B



MPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HU B TAJICO30MCKON 3pey», «Pa3BUTHE KU3HU B
ME3030MCKOil 3pe», «Pa3BuTHe XU3HM B KalHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTJEJNOB, KOJJICKIMA HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThI
IIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja MTHUIl U 3BEPEH, KOJUIEKIMH OKaMEHEJIOCTEH, I10JIEe3HBIX
MCKOIIAEMBbIX, MYJISI)KU OPIrAaHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas sgaboparopHass padora «MopaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUUHOM aTMocdepey.

JlabopaTtopnass pabora «l3ydueHne u omnucaHUE€ HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckast paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHUS PACTCHHH pPa3HBIX
OTZIETIOBY.

IIpakTnyeckas padora «3ydeHne 0COOEHHOCTEN CTPOCHUS TTO3BOHOYHBIX KHBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paenb! u 3agaun auTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBIIEHHE NPEJCTABICHUN O MPOMCXOKIECHUU YeloBeKa. PenurmosHbie BO33peHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo  yenoBeka € JKUBOTHBIMHU. (CuHCTEMaTHUECKOE IOJIOKEHHE YeJIOBEeKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKA C JKMBOTHBIMH: CPaBHHUTEIHHO-MOpP(]OIOrHuecKue,
sMOpuosiornyeckue, (HU3N0IOro-0MOXUMHYECKHe, MoBeAeHueckue. OTiauuMs YenoBeKa OT
KUBOTHBIX. [IpMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE rOJI0BHOIO
MO3Ta U BTOPOW CUTHAJILHON CUCTEMBI.

JBuwxymme  cuibl  (QakTophl)  aHTPOMOreHe3a:  OWOJIOTUYECKHE,  COIMAIbHEIE.
CootHorieHre OMOJOTHYECKUX M COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaIuH aHTpOIOreHe3a. PanHue yenoBekooOpasHble 00e3bsSHBI (TIPOKOHCYITHI)
U paHHHE TOHTHbI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JBYHOTHE NpEAKU IroAc. YenoBek yMenblid, NepBble M3TOTOBICHUS OpyIui Tpyaa. Yemosek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Jojed 3a mpeaensl Adpuku. YenoBek reinenboeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JEHHCOBCKUMI
4eJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npeaenamMu Adpuku. [laneorenernka 1 najaeoreHOMUKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYALUAX YEIOBEKa.
MyrtannonHsli npouecc U nonmumopdusm. IlonynsuuoHHble BOJIHBL, Apeiid T'eHOB, MUTpalus 1
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOIO YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibmme pacel: eBponeouaHas (eBpasuiickas),
aBCTPAJIO-HETPOHIHASA (PKBaTOpHAlIbHAsI), MOHTOJIOMIHAsA (a3MaTCKO-aMepHuKaHcKas). Bpems u
IIyTH pPAacCeJICHWs] 4YeJloBeKa M0 IulaHeTre. EnuHCTBO 4enmoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOieHHOCTh  4YenoBeKa K  pa3HbIM  YCIOBUSM
OKpykartomien cpensl. Biausuue reorpaduyeckoit cpeasl u perida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTlOBeKa.

MexauciurimHapaple  MeTolbl B (u3udeckod  (OMOJIOTHYECKON) aHTPOIOJIOTHH.
OBOJIOMOHHAS ~ AHTPOIOJIOTHST M TAJICOAHTPOIOJIOTHSl  YEJIOBEYECKUX  MOMYJSALHUM.
buocounaneHple  uCClE€NOBaHMS ~— NPUPOABI  yesoBeka.  VMccimenoBaHue — KOZBOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JleMoOHCTpaLun



[Toptpetsr: Y. apBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumet u cxembl: «MeTOAbI  aHTPOMONIOTUM», «l OJOBHOW MO3T  4YelOBEKay,
«YenoBekooOpa3Hble 00e3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MBbD», «JIBIKyIIME CHJIBI aHTPOIOrEHe3a», «OBOJIOLIUOHHOE [JPEBO YEJIOBEKay,
«ABcTpasionutek», «Henoek ymenslity, «HenoBek npAMoXoasmuiny, «JleHuCOBCKHI YeI0BEK»
«Heanpepranbupl»y, «KpomanboHb, «lIpenkn uvenoBekay», «OTambl 3BOJIOLUU UYEIOBEKAY,
«Pacel uenoBekay.

OO6opynoBaHue: MyJIsKM OKaMEHEJIOCTeH, IPEIMETOB MaTepHalbHON KyJIbTYphl IIPEIKOB
YeJoBeKa, penpoaykiuu (portorpaduu) KapTHH C MHQPOJIOTHYCCKUMH W OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKJICHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIE]b Yepera 4esOBEeKa U 4Yepena LIMMIAaH3€, MOJENb KHCTHU YeJIOBEKa U
KHCTH LIMMITaH3€, MOJEIN TOPCA IIPEIKOB YEIIOBEKA.

Jladoparopnasi pabGora «M3yueHHe OCOOCHHOCTEH CTPOCHHsI CKeJleTa 4YeIOBEKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHue U paszButue sKkonoruu B Tpynax A. I'ymGonpara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTHMHU HayKaMH.

Mertonb! skonoruu. [loneBble HaOMOEHUS. DKCIEPUMEHTHI B 3KOJOTHU: HPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJ0ruUu. MOHUTOPUHT OKpPYKaOLIEH Cpelibl: JIOKAJIbHBIMH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HAYEHUE DKOJOTMYECKMX 3HAHUM JUIS 4EJIOBEKAa. DJKOJIOIMYECKOE MHMPOBO33PEHHE Kak
OCHOBa CBs3€M uyenoBeyecTBa € INpuponoid. DopMHUpOBaHHE 3KOJOTMYECKOW KYIbTYpbl U
HKOJIOTMYECKOI rPaMOTHOCTU HACEJICHUS.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmuupl 1 cxembl: «Paznensl skoigorun», «Metoasl akojgoruny, «Cxema MOHUTOPHHTA
OKPYKaIOIIEH Cpeb».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Okonoruyeckrue (aKTopbl W 3aKOHOMEpHOCTH MX JeicTBus. Knaccudukanus
IKOJIOTUYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOoTHYEecKue, aHTponoreHHele. OOuue
3aKOHOMEPHOCTH JIeMCcTBUS 3Konoruyeckux ¢akropos. Ilpasuno munumyma (K. npenrens, 1O.
JInbux). TonepaHTHOCTb. DBPHOMOHTHBIE M CTEHOOMOHTHBIE OPraHU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuii paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOT'O CHEKTpa Ha OpPraHU3Mbl. DKOJOTUYECKHE TPYIIbl PACTEHUH M >KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doTonepuoausm.

Temmeparypa Kkak skonoruyeckuit Qaxtop. [leiicTBue Temmeparypsl Ha OpraHU3MBI.
[ToriknitoTEpMHBIE U TOMOMOTEPMHBIE OPTaHNU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BnaxnocTts kak skonoruueckuil gaxrop. [IpucnocobneHus pacTteHuid K MOAIEP:KaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHui mo OTHOUIeHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXKUMA.



Cpenbl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOpraHU3MeHHas. DHU3UKO-XMMUYECKHE OCOOCHHOCTH cpel OOuTaHus
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHbBIE U TOUYHBIE PUTMBIL.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonarue o xusHeHHou (opme. KuzHeHHBIE (OPMBI
pacTeHHii: NepeBbs, KYCTAPHHUKH, KYCTApHHUYKH, MHOTOJICTHHE TPABbl, OJHOJETHHUE TpPAaBBHI.
JKuznenneie (GOpMBI KHUBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckue  Qaxkroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYpPEHIIHSA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajau3M, KOMMEHCATU3M
(KBapTUPaAHTCTBO, HaxyieOHWYecTBO). Herpoduueckne  B3amMonelcTBHs  (TOMHYECKUE,
dbopuueckue, (adpuyeckue). 3HauyeHUE OWOTHYECKUX B3aMMOJEHCTBHMA IS CYIIECTBOBAHUS
OpraHu3MoB B cpejie ooutanus. [IpuHIMT KOHKYPEHTHOTO HCKITFOYCHHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «JKonoruueckue GpakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX IO OTHOIIEHUIO K CBETY», « T erIOKpOBHBIC )KUBOTHBIEY, «XOJIOAHOKPOBHBIE
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTaluu KXUBOTHBIX», «Cpenbl OOUTAaHUS OpPTaHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUI», «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHuCcTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOro necay», «llemu nuTtanus»,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

O6opynoBanue: TepObapuy pacTCHH W JKUBOTHBIX, HPHCIIOCOOJICHHBIX K BIHUSHUIO
pa3IMYHBIX  SKOJIOTWYECKHX  (HAKTOpOB, TepOapull  CBETOJNIOOMBBIX, TEHENIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHENIOOUBBIE M TEHEBBIHOCIMBBIE KOMHATHBIC
pacteHus, repOapuv M KOJUIGKIHUU TEIUIOMIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHuii, dYyudena NTHULl M 3Beped, repOApUHM PACTEHHA, OTHOCSIIMXCS K TrUrpoduram,
KcepopuTam, Me30(puTaM, KOMHATHBIE DPACTEHHS JaHHBIX TPYIMIL, KOJUIEKIUH >KUBOTHBIX,
oOWTaIONMX B Pa3HBIX cpefax, repOapuy U KOJUIEKIIMH PACTEHUH U KMBOTHBIX, 00JaJArOIINX
YepTaMu TMPUCHOCOOIIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TrepOapuu u
KOJJICKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUIEKIUH KUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aMMOICHCTBHIX.

JlaGopaTopHas paGora «BrIsgBieHHe TPUCTIOCOOIEHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBieHHEe NpPUCHOCOONEHUN OPraHU3MOB K BIMSHUIO
TEMIIePaTyphI».

Jlaboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM W3 pPa3HbIX MeECT
oOUTaHUY.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuu. [lomyssimust kak OuoJornyeckasl cucreMa.
Pons HeomHOpomHOCTH cpeapl, puznueckux OapbepoB W OCOOCHHOCTEW OWOJIOTHH BHJIOB B
(bopMHpPOBAHNUHU MPOCTPAHCTBEHHOM CTPYKTYpHI NOMYsAHid. OCHOBHBIE TOKAa3aTEH MOMYJISLUH:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHas U TOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSI.

Dkonornyeckas CTpykTypa nomyrsnuu. OlleHKa YHCICHHOCTH TOmyssinud. J(nHamuka
MOMYJISIIAK U e€ perynsnus. buotTnueckuil moTeHMan nonyasnuu. MoaeaupoBaHue JTUHAMUKU
nomynsiind. KpuBbIE pocTa YUCICHHOCTH momynsinuu. KpuBble BbDKMBaHHS. Perymsmus



YUCIIEHHOCTU TMOIMYNSALMNA: POJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
OKojorudeckue crpareruu Buaos (I- u K-crparerun).

[Tonstue 00 »sKoMOrMUecKo Hume Buaa. Mecroobutanue. MHOroMepHas MO
skosornyeckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loteHuumanbHas u
peann30BaHHAas HUILIN.

Bun xak cucrema nomymsiiuil. Apeanbsl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOjornueckue HWHBa3UU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToptper: Ix. M. XaTunHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monysuny, «lIpoctpancTBennas
CTPYKTypa nonyiasiuun», «Bo3pacTHple nupamuasl nonyaanuun», «CKOpOCTh 3aceieHust
MOBEPXHOCTU 3EMJIM Pa3Iu4YHbIMU OpraHuzMamu», «Mojens skonoruueckord Humm Jlx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKINN )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Jxos0rus cood1ecTB. IKOJOrHYeCKHE CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

Okocucrema kak oTkpeitasg cucrema (A. JIx. Tencnum). DyHKUMOHANIBHBIE OJIOKU
OpPraHU3MOB B IKOCHUCTEME: MPOAYLEHTHI, KOHCYMEHTHI, PEAYIEeHThL. TpopuuecKre ypOBHH.
Tpoduueckue nenn u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M WIIBI B 9KOCHCTEMAX.
KpyroBoport BelecTB U OTOK SHEPTUU B 3KOCUCTEME.

OcCHOBHBIE [TOKA3aTENIN YKOCUCTEMBI. buomacca n npoayKius. DKOJIOrH4eCKUe MUPaMHUIbl
yucesl, OnomMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
NPUYMHBL. AHTPONOTEHHBbIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHOe cOOOIIecTBO.
buopa3Hoobpa3ue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHos. Pasnmuuus mexnay
AHTPOTIOTEHHBIMH U MIPUPOTHBIMU IKOCUCTEMAMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. I'opojckas ¢uopa u ¢ayHa.
CunaHTpomnu3anus TopoJckoi (¢ayHbl. buomornueckoe #  XO3SHUCTBEHHOE 3HAUCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUHA  OpraHM3MOB B
sKkocucTteMax. Porb kackadnoeo sghghexkma u 6u008-30ugpuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUUM U  BEIIECTB MEXAY CMEXKHBIMU
HSKOCHUCTEMaMU. YCTOMUYMBOCTh OpPraHU3MOB, NOMYJISUMA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPOMOT€HHBIX BO3JECHCTBUML.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 B030eticmeusi. MeTOo0IOTUS MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.



JleMmoHCTpauMu

IToptper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYMNIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectTB B 23kocucreMey», «llenu mnuTaHus (macTOuIHAs, JETPUTHAA)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», « IKOJIIOTHUECKas mupamMuia OnoMacce», «IKOJOTHUECKas
nupampaa sHeprum», «OOpazoBanue Oosota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocUcTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB M TOTOK
SHEPruu B arpoieHo3ey, «IIpumepsl ypoOIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUH, KOJJIEKIUH HACEKOMBIX, Yydejia ITHUIl U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIMX PACTCHUHN, aKBAPUYM KaK MOJIENb HIKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanre ypooIKOCUCTEMBI».

JladopaTropnasi pa6ora «/3yueHue pasHOOOpa3usi MEJIKMX TTOYBCHHBIX YICHHUCTOHOTHX B
pa3HbIX HIKOCUCTEMAX ).

IKCKypeusi «IKCKypCcHs B THIMYHBIN OnoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WIH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmemnanerapHas 00o0jg0Yka 3eMJIH, T/Ie CYIIECTBYET WJIHM CYIIECTBOBaJia
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH CymecTBOBaHUS Onocheprr. OcoderHOCTH OMochepsl Kak TiodanbHON
skocucTeMbl. JluHammdeckoe paBHoBecue B Oumocdepe. KpyroBopoTel BemiectB U
OMOreOXMMHUYECKHE HUKIBI (Yriiepo/a, a3oTa). PUTMHYHOCTS siBIeHU B Orocdepe.

3onanbHOCTh OuOCchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIH: TYHAPA, XBOWHBIE
Jeca, CMEUIaHHbIE U IIMPOKOJMCTBEHHBIE JIEca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIMYECKHUE JIECa,
BBICOKOTOphsi. Knmnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpyktypa u (QyHKIHS SJKHUBBIX CHCTEM, OIEHKa HMX pPECYpPCHOTO TMOTEHIMala u
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmunet u cxemsl: «['eocheps 3emnny», «KpyroBopot azota B mpupoje», «KpyroBopot
yriepojia B npupojze», «Kpyrosopor kucnopoaa B npupoze», «KpyroBopoTt Boabl B IPUPOJIEN,
«OcHoBHBIE OuOMBI cymmny, «Kiumarundeckue mosica 3emum», «Tywapay, «Taiiray,
«C™memannbii  secy, «lllupokonmucTBennbii yec», «Ctemb», «CaBanHHay, «llycThiHY,
«Tponmyeckuii mecy.

O6opynoBanue: repOapuu paCTeHUI pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL Bo3aeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymenue nousel. OXpaHa OYBEHHBIX peCcypcoB. MI3MeHeHne KinMara.

AHTpOIIOTEHHOE  BO3J€MCTBHE Ha pPACTUTENbHBIK M KUBOTHBIM wmup. OxpaHa
pPacTUTEIBHOTO U )KMUBOTHOTO MHpa. OCHOBHBIE MPUHIIMIIBI OXPaHbl MPUPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojnsie Tepputopun (OOIIT). borannyeckue caabl U 300J0THYECKUE
MapKH.



OcHOBHbBIE TPUHIIMIIBI YCTOMUMBOTO Pa3BUTHUS YENIOBEUECTBA W MPHUPOAbL. ParronanbHOe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIC OCTIEACTBHS.

Pa3BuTHe MeTOAOB MOHUTOPUHTA Pa3BUTHS OINACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugarowjue 00CMyn K UHGDOpMAYUU NO COCMOAHUIO OMOETbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayu IKOCUCmem U cnocooo8 Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpykyus mopckux u HazemHuix 5KOCUCmeM.

JleMoOHCTpaL U

Tabmuuplr u  cxembl: «3arpsizHeHue armocdepbl», «3arps3HeHre Truapocheps»,
«3arpszHenure mouBbl», «llapHuxoBbiii  3ddekT», «Ocobo oxpaHseMble MNPUPOAHbBIE
TeppuUTOpUNY, «MOAEIH YIPaBISIEMOTO0 MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHSIEMbIX pPACTEHUH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MH
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIUMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

B cTpykType JTUYHOCTHBIX Pe3y/lbTaTOB OCBOEHUS MPOTrpamMMbl MO OUOJIOTMH BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)IaHCKON
UJEHTUYHOCTHU — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIIPEJECIEHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPATULUN pa3BUTUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYUYAIOIUXCSl PYKOBOJACTBOBATHCSA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
Ouojoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ DKOJIOTMUECKON  KYJIbTYpBI,
cnocobHoCcmu cmagums UEIN U CTPOUTH JKU3HEHHBIE IJIaHbI.

JIn4HOCTHBIE pPe3yabTaThl OCBOCHUS MPOTPaMMbl 10 OMOJOTUHM JOCTUTAIOTCA B €IUHCTBE
yueOHOIM M BOCIUTATENBHON NIEATEIHHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU U J1yXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMU B
oOuiecTBe MpaBUJaMM UM HOPMaMHu IOBEAEHUS U CIIOCOOCTBYIOT IpoOIleccaM CaMOIIO3HAHUS,
CaMOBOCIUTAHUSA U CaMOPA3BUTHUS, PA3BUTHS BHYTPEHHEW MO3ULMU JIMYHOCTHU, NATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplIeMy MOKOJIEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEe)KHOro  OTHOIIEHHUS K  KyJAbTypHOMY  HAaclE€IuI0 U  TpajuLUsaM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS Y4eOHOro mpeamera «buonorus» IOIKHBI OTpakarh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTpEHHEU
MO3UIMEN JMYHOCTH, CHCTEMON II€HHOCTHBIX OpHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHUH, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM LIEHHOCTSIM POCCHUHCKOro  OOIIecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONBITA AEATEIBHOCTH B IIPOLIECCE PEATU3ALUU OCHOBHBIX
HaIpPAaBJICHUI BOCIIUTATENBHOMN AEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMH  O0ydYaromlerocs Kak akTUBHOTO H
OTBETCTBEHHOT'0 WIEHAa POCCUIICKOro 00IIeCTBa;

OCO3HaHHME CBOMX KOHCTUTYLIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH JIEATENBHOCTH MPHU CO3JIaHUU YYE€OHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENbHbIX 33/1a4, BHITOJIHEHUH OMOJIOTHUYECKUX HKCIIEPUMEHTOB;

CIOCOOHOCTh  OTNpENeNATh COOCTBEHHYIO IIO3MLHMIO IO OTHOUICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME YUUThIBaTh B CBOMX JEMCTBHSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aUMO/JICHCTBUS JIOJIEH ¢ pa3HbIMU YOSKICHUSMHU, KYIbTYPHBIMU IIEHHOCTSMU M COLIMAIBbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJad, YBAXXUTEIBHOTO OTHOLICHUS K MHEHHIO
OTIIIOHEHTOB MPU O0CYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO CO/IEPKAHMS;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM NEATENBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKOM TPKTAHCKOW UICHTUYHOCTHU, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYPY, IIPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWIO M IAMITHUKAM IPUPOJIBI,
JIoCTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJIICHME U Pa3BUTHE
OHMOJI0TUH, TOHUMAaHKS 3Ha4€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOe:KIEHHOCTh, TOTOBHOCTbH K CIIY’KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPOAa;

c(hOpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYIYyIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUas ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MNOHUMaHHUE SMOIIMOHAJIBHOI'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISAThH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNEe TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIM PEKUM 3aHITHI U OTHAbIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TIPaBUJ WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3J0OPOBBIO U )KU3HU JIFOJIEH;

OCO3HAHUE TOCJIEICTBUI M HENPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HAaHHE [IEHHOCTU MacTepCcTBa, TPYA000ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKOM M COIMAILHON HAITPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JeATETbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaM TmpodecCHOHATLHON NeATeTbHOCTH, YMEHHE COBEPIIAThH
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE )KMU3HECHHBIC TIJIaHBI,

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BAaHUIO Ha MPOTSIKEHUH Bcel
KU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:



9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYLIECTBOBAHHS;

MOBBILIEHUE YPOBHS SKOJIOIMYECKOW KYJIbTYphl: IMPUOOPETEHUE ONBbITAa IJIAHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX MOCJIEICTBUM ISl OKPYKaIOIel CpeIbl;

OCO3HaHUeE T1100aJIBLHOr0 XapaKTepa KOJOTHYECKUX MPOo0JIeM U MyTell UX peleHus;

CHOCOOHOCTH HCIIOJIB30BaTh MPHOOpPETaeMble TPU U3YYECHUH OMOJIOTUU 3HAHWUS U YMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBWJI TOBEJIEHUS B MPHUPOJE, HANpPABICHHBIX HAa COXPaHEHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTMBHOE HEIPUATUE JEHUCTBUM, IPUHOCAIIMX BpEI OKpPYKAKOLEH NPUPOAHOU cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBHS MPEANPHHUMACMbIX
JICUCTBUI U MPEIOTBPAILLATH HX;

HAJIMYUE PA3BUTOrO HKOJOTUYECKOTO MBIIIICHUS, SKOJOTHYECKOM KYyJbTYphl, OIMbITa
JESATEIIBHOCTH  3KOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMHU B
[I03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHON IpakTHUKE, TOTOBHOCTHM K Y4YacTHIO B
MPAKTUYECKON JAESITETbHOCTH IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HayKd M  OOILNECTBEHHOM IpPaKTUKHM, OCHOBAHHOTO Ha JHAlOre KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHUE S3bIKOBOM M UNTATENIbCKON KYJIBTYpPhI KaK CPEICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cnenu(uku OMOJOTMM KaK HAyKH, OCO3HaHHA €€ poiiM B (OPMHPOBAHUHU
paloOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUH LEJIOCTHOTO MPEICTaBICHUsS 00 OKPYKaIOIIEM
MUpE Kak O €IWHCTBE MPHUPOAbI, dYeloBeKa M OOIIecTBa, B TMO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pEeIIeHUH MTPOOIIEM COXpPaHEHUS IPUPOTHOTO PABHOBECHS,

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIeueHus
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
peuaTh pecypcHble MpoOIeMbl Pa3BUTHs YEJIOBEYECTBA, MIOMCKA MyTeH BBIXOJAa U3 INI00ATBHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecrieueHus nepexoaa K yCTON4YMBOMY Pa3BUTHIO, PAllUOHATILHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHON TI'paMOTHOCTH, KaK COCTaBHOM YacTH (yHKIHOHAJIbHON
rPaMOTHOCTH o0yyarouxcs, GopMHUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIIOJIBb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJb30BaTh IOJlydaeMble 3HAHUS Ui aHalu3a M OOBSICHEHUS SIBICHHM
OKpPY’KaIOIIero MUpa M MNPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHHs
po0JIeM B peabHbBIX KU3HEHHBIX CUTYallUsX;

OCO3HaHHE IIEHHOCTH Hay4YHOH NeATeNbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOECKTHYIO U
HCCJIEIOBATENbCKYIO ASITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEphHIBHOMY OOpPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHIO HOBBIX 3HAHMM IO OHOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3ylbTaThl OCBOEHUSI ydeOHOro mpeamera «buoiorus» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TOHATHSA, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCClIeJJoBaHHEe, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHE); YHHUBEpCAIbHbIC
yueOHbIe JeiicTBUS (MO3HaBaTeIbHbIe, KOMMYHUKATUBHbBIC, PETYISTUBHBIC), 00ECIEUNBAOIINE
dbopmupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMIIETEHITUH OOYyYarOlIUXCS,
CIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTITUHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEIbHOH U
COLIMATILHOM MTPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YpOBHE CpEIHEro OO0mero oOpa3oBaHWs Yy
oOygaromerocss Oyayr copMupoBaHBI MMO3HABATEIBHBIC YHHUBEPCAIBbHBIE YYCOHBIC NCHUCTBUSA,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4e€OHBIE JEHUCTBHUS, PETyJIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe AeMCTBHSI, COBMECTHASI I TEIBHOCTD.

MeranpeameTHbie pe3ysbTaTbl OCBOCHUS MPOrpaMMbl CpeIHEro o01iero oOpa3oBaHHS
JIOJKHBI OTPaXkaTh:

OByaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMH N03HABATEIbHBIMY /ICHiCTBUSIMH

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITEIILHO  (DOPMYJITMPOBAaTh M aKTyalM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHHS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukaiuu, 0O0OOIIEHHUs), PACKPBIBATH CMBICI OHOJIOTHYECKHX
MOHATUH (BBIAEIATH UX XapaKTePHbIE MIPU3HAKH, YCTAHABIUBATH CBSI3U C IPYTUMHU TOHSATHUSIMH);

OTIPENIETIATh 1NN JeATeTbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUU HX JIOCTHKECHHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTH C MOCTABIECHHBIMU 1IEJISIMU;

UCIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUS JUIsi OObsACHEHUs (AKTOB U SBICHUN KUBOU
TIPUPO/IBI,

CTPOUTH JIOTMUECKHE pacCyXkAeHUs (MHIYKTUBHBIE, JEIYKTUBHBIC, [0 aHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMAaTPUBAEMBIX SIBICHUIX, (POPMYIHpPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

MPUMEHSATh CXEMHO-MOJICIBHBIE CPEACTBA JJIA MPEJACTABICHUSI CYIIECTBEHHBIX CBS3EH M
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMM Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH(OPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh TUIAH PEIICHHs TPOOJIEMBI ¢ YUETOM aHAINM3a UMEIOIITNXCS MaTepUAIbHBIX
1 HEMaTepHATbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHWBATh COOTBETCTBHE DPE3YJIHTATOB IIEISM,
OIICHUBATh PUCKHU MOCIEACTBUI IESITEIbHOCTH;

KOOPJIMHHUPOBATh M BBINONHATH pPabOTy B YCIOBHUAX peaJbHOT0, BHPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEAaTUBHOE MBITIUNICHUE MTPH PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBUS:



BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pasperieHus: npoodsieM, ClIOCOOHOCTRIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY TOMCKY METO/OB
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
UHTEPIIPETAllUY, MPEOOPa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTYallUsSX, B TOM 4YHCIE MpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHbIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BbIABUIATH
runore’y e€ pelieHusl, HaxOOuTh AapryMEHThl JUIs JI0Ka3aTelbCTBAa CBOMX YTBEPIKICHUH,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

QHAIN3UPOBATh IIOJYYEHHBbIE B XOJE€ PpELICHUS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IEPEHOCUTh 3HaHWs B  I[I03HABAaTEJIbHYO U  IPAKTUYECKYIO o0iactu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTMHAJIbHBIE MOJXOAbI U PEUICHMs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3MUYHBIX MCTOYHHMKAX HH(MOpManuu (TEeKCcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApSX U CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpEeTaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMalbHYIO (OpMYy TNpeACTaBICHUsS OHOIOTHYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIb30BaTh HAy4YHBIM SI3bIK B Ka4eCTBE CpENCTBA NpH paboTe C OHOJOTHYECKOM
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (PU3NYecKHe U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQJIETh HABbIKAMHU pACMO3HABaHUS U 3alIUTHl HMHQOpMAIMH, HWH(OPMALUOHHON
0€3011aCHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH A€l CTBUSIMH:

1) obenne:

OCYIIECTBIISATh KOMMYHHKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAlore
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKJaeMOl TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBINIOJHEHUsI IIpe/ylaraeMoi 3ajadyd, YYUTBIBaTh WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacno3HaBaTh HeBepOATbHBIE CPEACTBA OOMICHMSA, MOHMMATh 3HAYEHHE COIHAJIBHBIX
3HAKOB, MPEANOCHUIOK BOBHUKHOBEHUSI KOH(DIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(PIUKTHI 1
BECTH MIEPETOBOPHI;

BJIQZICTh PA3IUYHBIMH CIIOCOOAMH OOLICHHS W B3aUMOACHCTBHSA, NMOHUMATh HaMEPEHUs
JPYTHX JIIOACH, MPOSBIATh YBOKUTEIBHOE OTHOIIEHHE K COOCCEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIAaraTh CBOIO TOYKY 3pPEHHSl C HCIOJIBb30BAHHEM SI3BIKOBBIX
CPEnCTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHUMATh ¥ HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONH M MHIMBHUIAYAJIBHON pabOTHI MpH
peUIeHUu OHOJIOTHYECKOI MPOoOIeMbl, 00OCHOBBIBATh HEOOXOIMMOCTh MMPUMEHEHUS TPYIIIOBBIX
(dopM B3aMMOEHCTBUS NIPH PELICHNH y4eOHOH 3a1a4H;

BBIOMpATh TEMaTHKy M METOJbl COBMECTHBIX JICHCTBUI C y4éTOM OOMIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)/I0TO YiIeHa KOJUIEKTUBA,;

NPUHUMATh IIEJTM COBMECTHOM JICATENIbHOCTH, OpPraHU30BBIBATH M KOOPIMHUPOBATH
JEeUCTBHA MO €€ JOCTM)KEHHMIO: COCTaBIISATh IUIAH JEWCTBHH, PacIpelessiTh POIH C Y4ETOM
MHEHUI y4aCTHHKOB, 00CYX/IaTh PE3yJIbTaThl COBMECTHOW paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKIOTO YYaCTHHUKA KOMaHJbI B OOLINI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejaiaratb HOBBIE NPOEKTHI, OLICHUBATh WJIEH C TO3WUIMH HOBH3HBI, OPUTHHAIBHOCTH,
NPaKTHYECKOI 3HAUNMOCTH;

OCYIICCTBIISATh TIO3UTHBHOE CTPATETMUECKOE TIOBEJCHHE B PA3IMYHBIX CHTYaIUsX,
HPOSIBIISITH TBOPYECTBO U BOOOpaXkeHHE, ObITh MHUIIMATHBHBIM.

OBJ1ajieHNe YHHBEPCATBLHBIMH PeryJIATHUBHBIMY 1€l CTBHAMU:

1) camoopranu3amusi:

UCIIOJIb30BAaTh OHMOJIOTMYECKUE 3HAHWS JJIsl BBIABICHUS TPOOJIEM W WX pEIICHHS B
KU3HEHHBIX M YYCOHBIX CHTYAIHSIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHHH IIEIEBbIC U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M MOCTYIKAaX MO OTHOIICHHIO K JKMBOH NPHPOJE, CBOEMY 3J0POBBIO U 37I0POBBIO
OKPYKaIOIINX;

CaMOCTOSITENIbHO OCYILIECTBIIATh TO3HABATENBHYIO AESTEIBHOCTD, BBIABISTH MPOOJIEMBI,
CTaBUTh W (OPMYIHPOBaTh COOCTBEHHBIE 3aJa4d B 0O0pa30BaTENbHOH JEATENBHOCTH |
KM3HEHHBIX CUTYaIIHsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PEIICHHUS MPOOIEeMbl ¢ YIETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JIaBaTh OIIEHKY HOBBIM CHTYaIlHsIM;

pacHIMpPATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIIOYTECHHH;

JieNiaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIIICHHE;

OLICHUBATH MPUOOPETEHHBIN OIBIT,

CIOCOOCTBOBATh (POPMUPOBAHUIO U TIPOSIBIICHUIO MIMPOKOW SPYIHUIINU B PA3HBIX 00JIACTSX
3HaHM, TOCTOSIHHO TTOBBIIIATH CBOW 00pa30BaTENBbHBIN U KYIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCHTh KOPPEKTHBBI B JICATCIBHOCTH, OLICHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;



BJIa/IETh HaBBIKAMH MMO3HABATEIbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, CIIOIB30BATH MPUEMBI peIeKCUU
JUISL OLIGHKU CUTYalluH, BBIOOPA BEPHOTO PEILICHHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;
3) npuHATHE ceds1 U IPYTrux:
NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,
MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;
pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.
HPEAMETHBLIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS COJAEpKaHMs ydeOHoro mnpenmera «buonorus» Ha
yrayOnEHHOM YpOBHE OPUEHTHUPOBAHKI Ha o0ecriedueHre NporiibHOTO 00ydeHUsT 00YIarOIIHXCS
Oouonornu. OHM BKIIOYAIOT: creUu(UYEcKUue s OHONOTMM HAy4HbIE 3HAHHS, YMEHUS U
CIocoObl JEMCTBUIM MO OCBOECHHIO, HMHTEPHpPETAMUd U NIPeoOpa3OBaHUIO 3HAHWM, BHJbI
NEeSTEIbHOCTH MO IOJyYEHUIO HOBBIX 3HAHMM W HMX NPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeamerHble pe3yapTaTsl IPEACTABICHBI 110 rOJaM
U3YYEHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MeCTe U poJid OMOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(GOpMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTUHbl MHpA, B IIO3HAHUU 3aKOHOB MPHUPOABI U
pelIeHnH IpodIIeM pallMOHAIBHOIO IPUPOIOTIOIB30BaHUS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
y4€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIOYAET: OCHOBOINOJAraroline
OMOJOTMYECKHEe TEPMHUHBI W TIOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboiu3M, IOMEocTas,
CaMOpEeTryJIsILMs, CaMOBOCIIPOU3BECHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetouHas Tteopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o nenrpax
MHOT000pa3usl U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NEPBOrO MOKOJIEHUS, paclIeTJIEHUs, YUCTOTHI FraMeT, He3aBUCUMOro HacneAoBanus I'. Mennens,
TOMOJIOTHYECKUX PSJIOB B HacleACTBEeHHOM wu3aMeHuumBocth H. M. BaswmiioBa), mpuHIMIBI
(KOMILIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HaY4YHOI'O [MO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKHX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOII0ICHHUE, SKCTIEPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPHUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucle OakTepuil, rpuOOB, pacTeHHIA,
’KUBOTHBIX M YE€JIOBEKA, CTPOCHHSI OPraHOB U CUCTEM OPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHM, J>KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPAILCHUS SHEPTHH,
Opo>xeHHst, aBTOTPO(HOr0 M reTepoTpo(hHOro TUMOB MHUTAHUS, (OTOCHHTE3a M XEMOCHUHTE3a,
MHUTO3a, Mei03a, raMeToreHesa, IMOpHUoreHe3a, MoCTIMOPHOHAIBHOIO PAa3BUTHS, Pa3MHOKEHUS,
WHAMBUAYAJIbHOTO pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aWMOJEWCTBUS T'€HOB, IeTepo3Huca,
UCKYCCTBEHHOT'O 0TOODPA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXIY OPraHOMAAMH KIETKH U HUX (QYHKIHUSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEeW U X (QYHKIUSIMHU, MEXy OpPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YeEJIOBEKa M HX (QYHKUUAMH, MEXKAY CHCTEMaMH OPTraHOB M HX
GyHKIUAME, MEXAY JTanaMu OoOMEHa BEIIeCTB, dTalaMH KJIETOYHOIO IMKJIA U KU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHUE BBISBIISATH OTIUYUTENIbHBIC NMPHU3HAKH JKUBBIX CHCTEM, B TOM YHCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOLIUE apTyMEHTHI, OMOIOTUYECKYIO TEPMUHOIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIL;

YMEHHUE pelaTh OWOJIOTHYECKHE 33aJa4H, BBIIBIATh MNPUYUHHO-CIECICTBEHHBIC CBS3U
MEXJy HCCIeyeMbIMH OHOJOTHYECKUMH TpOIeCCaMd U SIBJICHHUSIMH, JI€l1aTh BBIBOABI U
IIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIOAATh MpaBHia MPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HMX JKCHEPUMEHTAIbHBIMU CPEACTBAMH,
bopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATD MMOJIYYCHHBIE PE3YNIbTAThI U JeNIaTh BBIBOIBI;

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO IMPEICTABISATH
MOJTy4YEHHBIC PE3YJIbTAaThl HA YYEHUUYECKUX KOH(PEPEHIIUX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nactu
Ouosornu W MeIWIUHBI (KJIOHHPOBAaHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
M3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIISITh OCO3HAHHBIN BBIOOp Oyayieit mpodeccuoHanbHON AeSITeTbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35HCTBA, MHUILIEBOI
NPOMBIIIICHHOCTH, YIIyOJIATh TO3HABaTEeNbHBIA HMHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH MpodecCuu W TPOJOJDKEHHWE OHOJIOTMYeCKOro o00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenmerHble pe3yabTaTbl OCBOCHHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUW O MECTE W POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(OpMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBl MHpAa, B IO3HAHUU 3aKOHOB
OPUPOJBI U PEIIEHUH HKOJOTHYECKUX MpOOJeM 4YeloBeYecTBa, a TAKKe B PEIIEHUH BOIPOCOB
palMOHATFHOTO TPUPOIONONBF30BaHUs, U B (OPMUPOBAHMHM IIEHHOCTHOTO OTHOIIEHHS K
npupose, oOLIECTBY, YEJOBEKY, O BKJIAJIlE POCCHUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pasBUTHE OMOJIOTHHY;

yYMEHHUE BIIa/IleTh CUCTEMOM OMOJIOTMYECKMX 3HAaHUM, KOTOpas BKJIIOYAET ONpENeNICHUs U
MOHMMaHHUE CYINTHOCTH OCHOBONOJATalOMIUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTteMa, Ouocdepa), Oumosormdyeckue Teopuu (dBomonMoHHas Teopus Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomroruu), ydenus (A. H. CesepuoBa — 0 MyTsSX U HampaBICHHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoactBa K. M. bapa), mpaBuna (Muaumyma 1O. JIubuxa,
AKOJIOTHYECKON MTUPaMUIbl YHEPTUHN ), TUITOTE3bI (TUmoTe3a «mupa PHK» V. I'mnGepTa);

YMEHHE BIAJETh OCHOBHBIMH METOJAMU HAyYHOTO TO3HAHMS, WCIOIb3YEeMbIMU B
OMOJIOTHYECKUX HCCIIEAOBAHUIX >KUBBIX OOBEKTOB M DJKOCHUCTEM (OMHMCaHUE, H3MEepeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOIOIEHHBIX W3MEHEHWH B
IIPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE NPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
O6uocdeppl, CTaOUIM3UPYIOIIET0, MABMKYLIETO W pa3pbIBAIOILIErO €CTECTBEHHOro 0TOOpa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHII SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpene OOMTaHMs, YepeOBaHUsS
HaIpaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHME YCTAaHABIMBAaThb B3aHMMOCBA3M MEXAY IIPOLIECCAMHU DSBOJIIOLMH, ABMXKYIIUMU
CHJIaMH aHTPOIIOr€HE3a, KOMIIOHEHTaMH Pa3JIMYHbIX AKOCHUCTEM U IPUCIIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHME BBISIBIISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CUCTEM, IIPUCIIOCOOJEHHOCTh BUI0B
K cpefe oOuTaHMs, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBs3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOINOI€HHBIX U3MEHEHHUH B IKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBA pOJICTBA OPraHU3MOB pa3HBIX CUCTEMATUYECKUX TIpYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUsS, €IUHCTBA YEJIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA;

YMEHHME pellaTh OUOJIOTMYECKUE 3aJaud, BBISABISATb IPUYUHHO-CIIEICTBEHHBIE CBS3U
MEXIy HUCCIeAYeMbIMU OHOJIOTMYECKUMHU INpOLlecCaMM U SIBJICHMUSMH, J€1aTh BBIBOABI U
IIPOrHO3bI HA OCHOBAHMH IIOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIIOIATh MpaBHia TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBAaHHEM;

YMEHME BBIIBUIaThb THUIOTE3bl, IMPOBEPATh HMX DKCIEPUMEHTAIbHBIMU CPEACTBAMH,
bopmMynupys 1elb UCCIeI0BaHUs, aHAIM3UPOBATh OJIYUECHHbIE PE3Y/IbTaThl U JIeJIaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIbHBIX Hay4HbIX OOLIECTB, M MYOJUYHO IPEACTaBIATh
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUUYECKUX KOH(EPEeHIHIX;

YMEHHME OLICHMBAaTb THUIOTE3bl M TEOPUHM O IPOUCXOKACHUM IKU3HHU, YEIOBEKA U
YEeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUIX M CIOCO0axX MpeAoTBpallleHUsl TIiI00anbHbBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayiiei mpodeccuoHaabHON 1EATEIbHOCTH B
o0mactd  OMOJOTMM, SKOJOTMH, TPHPOJIONONIL30BAHUS, MEIULHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3SAHCTBA, MUILIEBON MPOMBIIUIEHHOCTH, YIIIyOJsATh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJODKEHHE OMOIOTMYECKOro o00pa3oBaHUs B OpraHU3aLUSAX CpEIHEro
npo¢eCcCHOHATIBHOIO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypenI
1 buonorus xak Hayka
2 JKuBble crcTeMbl M UX H3Y4YECHUE
3 buonorus knetku 0.5
4 XuMHYECcKasi OpraHu3aIus KJICTKA 10 1
5) Crpoenrie u GyHKINHU KICTKU 8 2
6 OOMeH BelecTB U NpeBpalleHue YSHEPTUHU B 9 1
KJIETKE
7 HacnencrBennas nundopmarus u 9 05
peanu3anus e€ B KJIeTKe '
8 JKHU3HEeHHBIH UK KIETKA 6 1
Crpoenue U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTrka — HayKka 0 HacJIE€CTBEHHOCTU U 5 0.5
U3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 I'enernka uenoseka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB M TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
1 3apoxIeHUE U Pa3BUTHE IBOIOIIMOHHBIX 4
NpeCTaBICHUN B OMOJIOTHH
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
3 MakpoaBosroius 1 e€ pe3yabTaThl 6
[IpoucxoxaeHne 1 pa3BUTHE KU3HA HA
4 P P 15 15
3emuie
5) [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTHS — HayKa O B3aUMOOTHOIIICHUSX
6 OpPraHU3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
OpraHu3msl 4 cpesja 0OUTaHUs 1.5
8 DKoJI0Tusl BUJIOB U MOMYJISILUMA 0.5
DKos0rus coo01IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpyKarolas cpena
12 PesepBHOe Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypenI
1 buonorus kak KOMIIJIEKCHas HayKa U Kak 1
4acTh COBPEMEHHOI'0 00IIeCTBa
JKuBbIe cHCTEMBI M X CBOWCTBA 1
3 YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 1
4 HcTopust OTKPBITUS U U3YyYEHUSI KIICTKH. 1
Knerounas teopus
Metoasl MOJNIEKYJIIPHON U KJIETOYHON
ouonoruu. [Ipaktuyeckas padora
5 «M3y4yeHne MeTo10B KJIIETOYHON OUOJIOTHH 1 05
(xpomarorpadus, anexrpodopes, '
TuddepeHMaIbHOe HEeHTpU(YTUpOoBaHUE,
ITLIP)»
6 CrapToBas KOHTpOJIbHAs 1 1
paboTta. XuMHUYECKUN COCTaB KIETKU
7 MuHepanbHble BELIECTBA KIETKH, UX 1
Ouosoruyeckas poib
Opranuyeckue BelecTBa KIeTKH — OEJIKH.
8 JlaGopatopHas pabota «OOHapyxeHue 1 05
0EJIKOB ¢ TOMOIIBIO0 KaYeCTBEHHBIX '
peaKuuii»
9 CgoiicTBa, K1accupuKanys U QyHKIUN 1




0€eJIKOB

OpFaHI/I‘{eCKI/Ie BCIICCTBA KJICTKHU —

10
YIJIEBOIbI

1 Opranuyeckue BellecTBa KIeTKH —

JUIA B
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlaboparopHas pabota «lccrnenoBanne 05
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOB)»

13 Crpoenne u pynkuuu ATO. [pyrue
Hykieosuarpupocharsr (HTD)

14 CexBenuponanue JIHK. Metoapl
T€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKH

15 MeTtobl CTPYKTYPHOIM OHONIOTHH

16 Tunel knetok. [Ipokapuorndeckas kierka
CrpoeHne 3yKapuOTHUECKOM KIIETKH.

17 [TpakTuyeckas pabdora «/M3yueHue cBoicTB 0.5
KJIETOYHOM MeMOpaHbI»

18 IToBEpXHOCTHBIN anmapar KJIEeTKH
OnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.

19 [IpakTuueckas pabora «M3yueHue 05
JIBY)KEHUS IIATOIIIA3MBbI B PACTHTEIBHBIX
KJIIETKaX»

[TomyaBTOHOMHBIE OPTraHOUIbI KJIETKH:

20 MUTOXOH/IPHH, TUIaCTHIBL. JlabopaTopHast 05
pabora «/ccnenoBanne mIasMonn3a u '
JeTIa3MOJIN3a B PACTUTEIEHBIX KIIETKAX)

21 HememOpanHbIe OpraHou/ bl KJIETKH




22

Crpoenue u GyHKIUH S1pa

23

CpaBHHTEIbHAS XaPAKTEPUCTUKA KJICTOK
sykapuort. JlaboparopHas pabora
«M3ydeHune cTpoeHHsI KJICTOK Pa3InYHbIX
OpPraHU3MOB»

0.5

24

ACCUMWISIIIUS ¥ TUCCUMUIIALIUS — JBE
CTOpOHBI MeTaboan3Ma. THumbsl oOMeHa
BemiectB. JlaboparopHas pabota
«M3y4eHne KaTaIuTHYECKON aKTUBHOCTH
(depMeHTOB (Ha MpuMepe aMuIa3bl WK
KaTaasbl)»

25

DepMEHTaTUBHBIN XapaKTep peaKkuu
KJIETOYHOT0 MeTabonu3Mma. JlabopaTopHas
pabota «M3y4yeHue GpepMEeHTaTUBHOTO
pacLIerIeHHsl IEPOKCUAa BOJIOPOJa B
PacTUTEIbHBIX U JKUBOTHBIX KJIETKAX)

0.5

26
27

benku-akTuBaTOpPhI U OENKU-UHTUOUTOPBI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

29

30

31

dorocunres

Xemocunres. JlaboparopHas pabota
«CpaBHeHue mporeccoB (GOTOCUHTE3A U
XEMOCHHTE3a)

AHaspoOHbIe OpraHu3Mbl. Bunel 6posxeHus.

JlaGopatopHas pabota «CpaBHEeHUE
IPOIECCOB OPOXKEHUS U JBIXAHUS
AspoOHBIE OpraHU3MBI. DTaIbl
HHEPreTHYECKOro oOMeHa

0.5

32

DHeprusi MeMOpPaHHOTO TpaJrueHTa




npoTtoHoB. Cunte3 AT®: paborta
npoToHHON AT®-cuHTa3bI

33 Peakuum MaTpuyHOTO CHHTE3a
34 Tpanckpunius — marpuuHbiii cuaTe3 PHK
35 Tpancusus u e€ Tarnbl
36 KoaupoBanue amunokucnot. Poib
pubocom B OmocuHTe3e Oenka
37 Opranuzaiys reHoMa y mpoKapuor u
JyKapuoT
38 MoutekysipHbIE MEXaHU3MbI SKCIIPECCHH
TCHOB Y YKapHOT
Bupycbl — BHekJIeTOUHBIE (POPMBI KUZHU U
39 obsuraTHbIe MapasuThl. [IpakTuyeckas 0.5
pabota «Co3iaHue MoJeNnu BUPyCca»
40 BupycHrble 3a001eBaHus YeI0BEKa,
JKUBOTHBIX, PACTCHUN
41 HanorexHomornu B OMOJIOrMy U MEIUITNHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunsnii cuntes JTHK
Xpomocomsl. JIabopartopHast pabota
44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIpEnapaTax»
45 JleneHue KJIETKM — MHUTO3
Tuns! kneTok. KapnokuHes u IUTOKHUHES.
46 JlaGopatopHas pabota «Habnronenue 05

MHTO32a B KJIETKaX KOHYMKA KOpEIIKa JTyKa
(Ha TOTOBBIX MUKPOIIpENaparax)»




47

Peryn;mml JKM3HCHHOTI'O IMKJIa KJICTOK

48 OpranusM Kaxk eMHOE LIEJI0e

49 Tkanu pacrenuii. JlJaboparopHas pabora 05
«3yueHne TKaHeH pacTEHUI» '
TkaHU KUBOTHBIX U YEJIOBEKA.

50 Jlaboparopnas pabota «M3y4ueHue TkaHei 0.5
YKUBOTHBIX)
Opranbl. Cucremsl opranoB. JlaboparopHas

ol pabora «M3ydyeHure opraHoB LIBETKOBOI'O 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBI>KeHNE OpraHn3MOB

94 [Iutanue oprann3MoB

55 [TuTanne MO3BOHOYHBIX YKUBOTHBIX.
[TumeBapuTenbHas cucTemMa yeloBeka

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeroBeKa

58 TpaHcopT BelecTB y OpraHu3MoB

59 KpoBeHnocHas cucrema mo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Beiaenenue y opranusmos

61 3amuTa y OpraHu3MoB

62 NMMmyHHas cucTema yenoBeka

63 PaznpaxumMocTh U perymsuus y

OpTraHnu3MOB




I'ymopanbHas peryysanus 1 3HI0KpUHHAS

o4 CUCTEMa KUBOTHBIX U YEJIOBEKa

65 DopMbI pa3MHOXKEHHS OPraHU3MOB

66 [TomoBoe pazMHOKEHUE

67 Meiio3
["ameTorenes. OOpa3oBaHKE U PA3BUTHE

68 MOJIOBBIX KJIETOK. JIabopaTopHas pabora 05
«V3ydyeHune cTpoeHHs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MHKpOIpEnapaTax»

69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT'€HE3

20 3akajKa OpraHOB U TKaHEH U3
3apO/IBIIIEBHIX TUCTKOB
Poct u pazBuTHe JKUBOTHBIX.

7 JlaGopaTtopHnast pabora «BrisiBieHne 05
NIPU3HAKOB CXOJICTBA 3apOIbIIIECH
MIO3BOHOYHBIX JKABOTHBIX)
PasMHOXkeHUE U pa3BUTHE PACTEHU.

72 JlaboparopHas pabota «CTpoeHHEe OpraHoOB 0.5
Pa3MHOXEHHS BBICIITNX PACTCHUN

73 HcTopusi CTaHOBJICHHSI U Pa3BUTHUS
TEeHETHKH KaK HAyK1
OCHOBHBIE TIOHSITHS U CUMBOJIBI T€HETHKH.

74 JlaGoparopHas pabota «J{pozoduia kak 0.5
00BEKT FeHETUUECKUX UCCIICIOBAHMI
3aKOHOMEPHOCTH HACJIEAOBAHUS

75 pU3HAKOB. MOHOTHOpUIHOE 0.5

ckpemuBanue. [Ipaktuueckas padbota




"N3y4yeHue pe3yapTaToB MOHOTUOPUIHOTO
CKpelnuBaHus y Apo30duibr"

[uTonoruueckrne OCHOBBI MOHOTHOPHTHOTO

76 1
CKpEIIUBAHUS
77 Ananusupyroiiee ckpeuppanue. Hemonnoe 1
JOMHHHUPOBaHHE
JuruOpuiHoe cKpenuBaHue.
78 [IpakTuueckas padora «M3yuenue 1 05
pe3yNbTaTOB TUTHOPUIHOTO CKPEIUBAHUS '
y Ip030(HUITBI»
79 [{uTomornyeckre OCHOBBI JUTHUOPHIHOTO 1
CKpEIIUBAHUS
80 CuernieHHOE HaclieIoBaHUE MPU3HAKOB 1
81 XpoMOCOMHas TEOPHS HACIICICTBEHHOCTH 1
82 I'eneruka mona 1
83 I'enoTun kak MeJI0OCTHAs CUCTEMA 1
84 I'eneTnyecknii KOHTPOJIb PA3BUTHUSA 1
pACTCHHMIA, )KUBOTHBIX U YEJIOBEKA
85 M3MeHunBOCTh NPU3HAKOB. Busl 1
U3MEHUYUBOCTH
86 MonudukamonHas U3MEHYHBOCTh 1
BapuauvoHHBIN psa U BapUallMOHHAs
KkpuBas. JlaboparopHas padota
87 «MccnenoBanre 3aKOHOMEPHOCTEN 1 0.5

MOU(PHUKAITTOHHON H3MEHYMBOCTH.
ITocTpoeHnue BaprallMOHHOIO psifa U
BapUALMOHHON KPUBOI»




88

I'enoTunuyeckas U3MEHUMBOCTb.
KoMOnHaTHBHAs H3MEHYHMBOCTE

89

MyrtannoHHasi U3MEHYUBOCTD.
[IpakTuyeckas pabora «MyTtanuu y
Tpo30¢huiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

91

3aKOHOM€pHOCTI/I MYTallMOHHOI'O ITponecca.
OIUTreHETHKA B SIIUTCHOMUKA

['eneruka yenoseka. [IpakTuueckas pabota
«CocTraBneHue 1 aHaau3 POJAOCIOBHOIN

0.5

92

93

94

95

MeToapl MEAUIIMHCKON T€HETUKHT

3HadyeHue MeIUIMHCKON M€ HETUKU B
HpeI[OTBpaIIIGHI/II/I 1 JICUCHUHU I'CHCTHUYCCKUX
3200J1€BaHNI YETIOBEKA

OCHOBHBIE TIOHATHS CEIEKIHH.
JlaGopatopHas pabota «/3yueHue copToB
KYJBTYPHBIX PACTEHHUH U MOPOA JOMAIIHUX
KUBOTHBIX»

MeToap! ceaeKIIMOHHON paboThl.
JlaGopatopHas pabota «3yueHne MeToa0B
CEJICKLIUH PACTECHUN»

0.5

0.5

96

JlocTr>KeHMs CeJIeKIMU PACTEHUN 1
#KUBOTHBIX. [IpakTuueckas padbora
«IIpuBuBKa pacTeHUI»

97

98

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE
TEHETUYECKUX PECYPCOB

buorexnonorus xak HayKa " OoTpaciib
MMPONU3BOJACTBA. HpaKTI/I‘-ICCKaH pa60Ta

0.5




«M3yuenne 00beKTOB OMOTEXHOIOTUIY

OcCHOBHBIE HaITpaBJICHUA CHHTETHYECKON

99 1
ounosoruu

100 XpOMOCOMHasI ¥ T€HHAsI HH)KEHEPHS 1

101 Memunmackre OMOTEXHOJIOT I 1
PesepBHbiii ypok. [ToBTOpeHume,

102 . 1
0000111eHHEe, CUCTEMATH3als 3HAHUH

BIIEE KOJIMYECTBO HYACOB I1
OBIII OJI CTBO CO O 102 135

I[TPOT'PAMME




11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue f1[3yqeﬂml :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypen
1 OpodoniionHast Teopust Y. JlapsuHa 1
5 JIBHoKyIHE CHIIBI ABOJIOLMU BUAOB 1O Y. 1
JapBuny
3 Bbopn0a 3a cymiecTBoBaHMEe, €CTECTBEHHbIN 1
U UCKYCCTBEHHBII 0TOOP
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUHn 1
HBOJIIOLIMH
5 DTarbl HBOIIOIIMOHHOTO MPOIecca: 1
MHUKPO3BOJIIOLHUS U MaKPOIBOJIIOLIUS
6 [lonynauus — snemMeHTapHas €IMHHLIA 1
IBOJIIOLIMH
3aKOH reHETUYECKOro paBHoBecus JIk.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BbIsiBIEHHE U3MEHYUBOCTH Y '
oco0eit 0HOTO BHJIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIIUN 1
9 Dddext ocHoBarens. dpdext 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30a0muu nonyssuuii: 1
reorpaduueckas, Ouonormueckas
11 EctecTtBeHHbI 0TOOp — HanpaBISIOLIN 1

(hakTOp IBOFOITUHN




12

[TosoBoit oTOOP

13

[TpucrnocobaeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIOIHH.
Jlaboparopnas pabota «M3yueHue
apoMop(h030B ¥ UIUOATANITAIIUN Y
pPacTeHUI M KUBOTHBIX)»

0.5

14

[Tpumepsl pUCTIOCOOICHUH Y OpPraHU3MOB:

Mopdonoruueckue, GU3NOIOTHUECKHUE,
OHMOXMMUYECKHUE, ITIOBEICHUECKHUE.
Jlaboparopuas padota «IIpucrnocobnenus
OpPraHU3MOB U UX OTHOCHUTEIIbHAS
1eJIeCO00Pa3HOCThY

0.5

15

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopuas pabota «CpaBHEHUE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

0.5

16

17

Crpykrypa BUIA
BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN

18

19

20

CBs3b MHKPO3BOJIIOIHUHU U STTHACMHUOJIOTUN

MakponsBontonus. [laneonronornueckue
METO/bl U3yUYEHUS IBOTIOLIUN
buoreorpaduueckre METOIbI U3yUEHUS
3BOJIIOLUAN

21

22

OMOpPHOIOrHYeCKHUEe U CPaBHUTEIBHO-
MOP(OJIOTHIECKUE METOJIBI U3YICHUS
HBOJTIONINHU

MOJ'ICI(y.TIHpHO-FCHCTI/I‘ICCKI/IG,
OHMOXMMUYECKHE U MaTEMaTHUYECKHUE




MCTOABI U3Y4YCHUA 3BOJIIOIUN

23 OO61re 3aKOHOMEPHOCTH BOJIOIUA

24 AnantuBHas panuaiys. HepaBHOMEpHOCTD
TEMIIOB IBOJIOIUH

o5 HayuHble runmoTessl IpONCX 0K ISHUS
KU3HHU Ha 3emJie

26 JloHay4HBIE MTPECTABICHHS O 3aPOXKICHUU
KU3HH

97 OCHOBHBIE 3TaIbl HEOPTAaHUYECKOM
IBOJIOIIH

28 ['unore3sl 3apoKACHNUS )KU3HU
Hctopus 3emiu 1 METOIbI €€ H3yUYCHUS.

29 Jlaboparopnas pabota «M3ydeHue u 05
OIMCAHNE UCKOTAEMBIX OCTATKOB JIPCBHUX '
OpPTaHHU3MOBY

30 HauanbHble 3Tanel oprannyeckoin
ABOJTIOIINH

31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU

39 pacturensHOro Mupa. [IpakTudeckas 0
pabora «3ydeHue ocobeHHOCTEM &
CTPOCHHUS PACTCHHH Pa3HBIX OTIEIIOB)»

33 OCHOBHBIE 3TaIlbl BOJIOIUHU )KUBOTHOTO
MuUpa
DBOMIOIUS )KUBOTHBIX. [IpakTudeckas

34 pabota «3ydyenne ocoOeHHOCTEH 0.5

CTPOCHUS MO3BOHOYHBIX Y KXUBOTHBIX»




PazButue xu3Hu Ha 3emMIie Mo 3pam u

35
nepuoam

36 MaccoBble BBIMHPAHUSI — IKOJIOTUYECKUE
KPHU3HCHI MPOIILIIOTO

37 CoBpeMEHHBII SKOJIOTUYECKUH KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHas CUCTEMa OPTaHUIECKOTO
MIPOLLIOTO

39 OCHOBHBIE CHCTEMAaTUICCKUE TPYIIIIBI
OpPTraHHU3MOB

40 AHTPOIONIOTHS — HayKa O 4eJIOBEKe

41 PasButne npeacrasnenuit o
MIPOUCXOXKICHUH YEIIOBEKA
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «/3ydenne ocoOeHHOCTEH 0.5
CTPOCHMSI CKeJIeTa YeJI0BEKa, CBSI3aHHBIX C
MIPSIMOX 0K ICHUEM»

43 JIBMKyIIME CUIJIbl aHTPOTIOTeHEe3a

44 CooTHo1IeHrne OMOTOTHYECKUX U
COLIMAJILHBIX (hPaKTOPOB B AHTPOIIOTEHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [Taneorenerrka u NajeoreHOMHUKa

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa
Yenoseueckue packl. [IpakTudeckas

48 pabota «3ydeHune IKOITOrHIeCcKux 0.5

ajanTaluil 4eJIoBeKa




MG)K[[I/ICLII/IHJII/IHapHBIe METOABI

49 1
AHTPOIIOJIOTUHI

50 3apokIeHUE U Pa3BUTHE IKOJIOTUN 1
Mertoub! skonoruu. Jlabopatopnas padora

51 «M3ydeHne METOI0B IKOJIOTHIECKUX 1 0.5
HUCCIIEIOBAHUI )

59 3HaueHne YKOJIOTMYECKUX 3HAHUU JUIS 1
YeJIoBeKa

53 Okonorndyeckue GaKTopsl 1
Abuornyeckue paktopbl. CBET Kak

54 aKoJsioruueckuii gpaxrop. JlaboparopHas 1 05
pabota «BpIsiBIICHHE PUCTIOCOOICHUI '
OPTaHU3MOB K BIIUSTHUIO CBETa
Aobuotnueckue dakropel. Temreparypa
KaK 9KOJIOTUYECKUN (haKTop.

55 JlaGopatopHnas pabota «BeisiBieHue 1 0.5
MIPUCTIOCOOTIEHUI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbi»
AbuoTtnueckue pakropsl. BiraxxHOCTh Kak

56 sKosioruueckuit gpaxrop. JlaboparopHas 1 05
pabota «AHATOMUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenpl 0OuTaHUs OPraHU3MOB 1

58 Bronornveckne puTMsbI 1

59 Kuznennsie popMbI OpraHu3MOB 1

60 bruotnueckue hakTopsr 1

61 3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI 1




JUTSL CYIIIECTBOBAHUSI OPTaHU3MOB B CpeJie
oOuTaHus

DKOJIOTUYECKHE XapaKTEPUCTUKU

62
MO YIS
OCHOBHBIE TIOKa3aTEIIN MOMYJISIIHH:

63 YHCIIEHHOCTD, INIOTHOCTh, BO3PACTHAS U
I0JIOBAsi CTPYKTypa
OCHOBHBIE TIOKa3aTEIIN MOMYJISIIHH:

64 POXKIAaeMOCTh, IIPUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUTPALIUN

65 DKOJIOTUYECKast CTPYKTYpPa MOIMYJISIIHH

66 JluHaMuKa TONYJISIIAN U €€ PeryJsus

67 KpuBbIie pocTa 4MCIEHHOCTH TOMYJISIIHH.
KpuBbie BBKUBAHUS
DKoJIoruyecKas HUIla BUJIA.

68 Jlaboparopnas padota «IIpucrmocobnenus 0.5
CEMSIH PaCTEHUH K PaCCEIICHUIO»

69 Bun kak cucrema nomysnsiuit

70 3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIAN
YKUBOTHBIX

71 Co00111€CTBO OpraHu3MOB — OHOIIEHO3

72 DKocucTeMa Kak OTKpPbITasi cucTeMa

73 KpyroBopot BemecTB 1 MOTOK SHEPTHH B
9KOCHUCTEME

74 OcCHOBHBIE TOKA3aTEIU YKOCUCTEMEI

75 DKOJIOTHYECKUE TUPAMU/IbI

76 N3menenns cooOIecTB — CyKIIECCHHI




[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI

" 03€p U peK. IKOCUCTEMbI MOPE U OKEAHOB L

78 [TpupoaHbIe 5KOCUCTEMBI. DKOCHCTEMBI 1
TYHJAP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI 1

80 Ypboakocucremsl. [IpakTudeckast pabora 1 05
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICUCTBUI OPraHU3MOB B 1
HKOCHUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arpsi3HEHUN

82 pa3HbIX TUIIOB HA CyOOPraHU3MEHHOM, 1
OpPTraHU3MEHHOM, MOMYJISIIIUOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obmemianerapHas 060g09Ka 1
3emin

84 VYuenue B. W. Bepnajckoro o 6uochepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBaHMS 1
ouochepsl

86 KpyroBopotsl BeliecTs u 1
OMOTeOXUMHUECKUE IIUKIIbI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE 1
OMOMBI CyIIN

88 YcroitunBocTh 6HOCheps! 1

89 DKOJOTrM4eCKHE KPU3HUCHI U UX TPUINHBI 1

90 BoszeiicTBue uenoBeka Ha bnocdepy 1

91 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA 1




pPaCTUTENbHBIN U )KUBOTHBIM MU

92 Oxpana nmpupo bl 1

93 OCHOBHBIE TIPUHIIHUITBI YCTOHYUBOTO 1
Pa3BUTHSI YEIIOBEUECTBA U TIPUPOJIBI
PanmonanbpHOE IPUPOIONIOIB30BAHHE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3us 3eMiaun

95 O06o06meHne 1o TeMe «MUKPOIBOIIOIHS U 1
e€ pe3yJbTaThl»

96 Q§o6meHHe 1o TeMe «MaKpOoIBOIIIOLUS U 1
e€ pe3ysIbTaThl»

97 O6o06mienne no Teme «IIpoucxoxaenue u 1
pa3BUTHE )XU3HU Ha 3eMiIe)

08 Oo6o06menue o Teme «IIpoucxoxaeHue 1
YeJI0OBEKa — aHTPOIIOTCHE3)

99 O06o011eHne 1o TeMe «IKOJIOTHs — HayKa O 1
B3aMMOOTHOIICHUSIX OPTaHU3MOB

100 O60061menne o Teme «Opraiu3msl U cpeaa 1
oOuTaHUM»

101 O606meHI/ie 1o TeMe «IKOJIOTHUS BUJIOB U 1
TOMYJISIIA I

102 O6o006menue no Teme «brocdepa — 1
rino0anbHast IKOCHCTEMay

OBUIEE KOJIMYECTBO YACOB 10 102 75

[TPOT'PAMME







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., PyorioB A.M. u apyrue; moj

penakuueit [Taceunuka B.B., Akiimonepnoe obmectBo «M3natenbetBo «IIpocBemieHmey

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






