


MNOACHUTEJIbHAS 3AIINCKA

[Tporpamma no yuebHomy npeamery "buonorus” (ganee - 6M070THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03
«O06 oOpazoBanun B Poccuiickoit Depepanum»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoNoOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOoi pabodeil mporpamMmbl
BOCTIUTAHMS.

VYuebnsiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM oOnactu «EcTecTBEHHO-HAYYHBIE MPEAMETHIY.
Cormacao monoxenusim OPI'OC COO mnpodwiibHble y4eOHBIC MpPEIMEThI, H3y4aeMbie Ha
yriayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM auddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBl 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM,
CpeIHUM OOIIMM, CpelHUM MpodecCHOHANbHBIM U BBICHIMM OOpa3zoBaHueM. B To e Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHPOBAH HA MPUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIUTATENFHBIX U PAa3BUBAIOIIMX 33]ad, CBS3AHHBIX C MpoQopHeHTanuen
0o0y4aroluxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW 00JIacTM HAy4yHOro 3HaHUS,
CBSA3aHHOTO C OWOJOTHEH, MEOWIIMHON, SKOJOTHEH, TMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buonorus" naér nmpencraBiieHre O IS U 3a/1a4ax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOneHHOM ypOBHE, OTpeIeisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHUE, €ro CTPYKTYpHUPOBAHHE MO pazieliaM U Temawm,
pacmpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3YUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXNPEAMETHBIX M BHYTPHUIPEAMETHBIX CBS3€H, JIOTMKM Y4eOHOro Iporecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydvarommxcsi. B mporpamMMe mo OHONOTHH peali30BaH IMPUHITUTT
MPEEMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus,
Omaromaps 4yeMy [pPOCMaTpPHBAeTCS  HAMpPaBICHHOCTh Ha  MOCIEAYyIoIlee  pPa3BUTHUE
OMOJIOTUYECKUX 3HAHWHA, OpPUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, 3KOJOTUUYECKOIO MBIIUICHUS, IPEICTaBICHUNH O 3I0pOBOM 00pase >KM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpyXarolled NpupogHoi cpene. B mporpamme mo
OMOJIOTUHM TakKe IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenMera «buonorus» B peanuzanuu
tpeboBanuiit ®I'OC COO K mIaHupyeMbIM JUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pesyapTaTaM oO0ydeHuss U B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaloIUXCs MO0 OCBOCHHMIO COJEp)KaHUs OHOJOrMYECKOro OOpa3oBaHUS Ha
YpOBHE CpeaHero oo1ero oopazoBaHusl.

VYuebHblil npenMer «buonorus» Ha ypoBHE CpeaHero oOmero oOpa3oBaHHS 3aBEpIIaCT
Ounonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH HAa pacIIMpeHUe U yriyOsieHne 3HaHUM
oOyyaromuxcst O JKMBOM THpUpO/IE, OCHOBAX MOJEKYISIPHOW M KIETOYHOH Ouosioruw,
SMOPHONIOTUN M OUOJIOTHMH Pa3BUTHsL, T€HETUKH, CEIEKIMHU, OMOTEXHOJOIHH, 3BOJIOIMOHHOTO
YUEHUSI ¥ DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPHEHTHPOBAHO Ha
HOJATrOTOBKY OOYyYaroIuXcs K TMOCIEAYIOIIEMY MOJIY4YEeHHIO0 OHOJIOrHYecKoro oOpa3oBaHus B
By3aX W OpPraHU3alUsAX CpPeIHEro npodeccuoHanbHOro oopazoBaHus. OCHOBY €ro COAEp)KaHUS
COCTaBIISIET CHUCTEMa OWOJOTHMYECKMX 3HAHWH, TOJYYCHHBIX MPH HM3YYCHUH OOYUYArOIIMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/lesioB OHOJIOTHHM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, B 10—11 kmaccax 3T 3HaAHUS MOTY4YarOT pa3BUTHE. Tak, pacIIMPEHbI U YTIyOIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,
O0MMX 3aKOHOMEPHOCTSX KH3HH, JOMOJHHUTEIHHO BKIIOUEHBI OHMOJIOTUYECKHE CBEICHUS



MPUKIAHOTO M TMOUCKOBOTO XapakTepa, KOTOPhlE MOXHO HCIOJIb30BAaTh KaK OPUEHTHPHI IS
MOCIEAYIONET0 BeIOOpa npodeccun. Bo3mMokHa Takke MHTETpanus OMOJIOTHYECKUX 3HAHHUHA C
COOTBETCTBYIOIIMMHU 3HAHHSIMH, ITOJTYICHHBIMHU 00YUJaIONUMUCS TIPH H3y4eHUHN (QU3UKH, XUMUH,
reorpauu U MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorusa" orpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIM MOAXOAbI K M3yueHHto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEepPHBIE JIJISl )KMUBBIX CUCTEM Pa3HOT0 YPOBHS OpraHU3aluHy,
SBOJIIOIIMM OPraHUYECKOT0 MHupa Ha 3emile, COXpaHEHHs OHOJOTMYEecKOro pazHooOpas3us
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHMOJIOTHH,
AMOPHUOJIOTUN U OWOJIOTUU PA3BUTHS, TEHETHKU U CEICKIIUN, OMOTEXHOJIOTHH M CHHTETHYCCKON
OMoNIOTHH, aKTYyaJU3UpPYIOTCS 3HAaHUS OOydaroumxcs 1O OOTaHWKE, 300JI0TUH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI AKOJIOTHU U
ydeHue o omocdepe.

VYuebubiii npeamer «buonorus» NpU3BaH OOECIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, WJEW, NPUHIIMIOB U TPaBUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYyJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAyYHBIX JOCTHXKEHHUSX, COBPEMEHHBIX MCCIEIOBAHUSAX B OWOJIOTHU, TMPHUKJIAAHBIX ACMEKTaxX
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOAAEp)KaHUS WHTEpeca O0O0YJaromuXcs K OMOIOTHH
Hapsly CO 3HAYUTEIBHBIM 00bEMOM TEOPETHUECKOI0 MaTepuaia B COACPKaHUHU MPOTrPAMMBI IO
OHOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C HUCTOpWEH CTAaHOBIICHUS U PAa3BUTHS TOW WIM MHOMN
obsacTi OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOEKHBIX YUEHBIX B pEIICHUE BaXKHEHIIMX
OMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Lenp u3yuenus yuebnoro npenmera «buosiorus» Ha yriayOn€HHOM ypOBHE — OBJa/ICHUE
00y4JaroIMMUCS 3HAHUSAMU O CTPYKTYpPHO-(YHKIIMOHAIBHOM OpraHU3allid >KUBBIX CHCTEM
Pa3HOTO paHTa ¥ MPUOOPETEHNE YMEHUHN HMCIIOJIb30BAaTh 3TH 3HAHUSA B (JOPMUPOBAHUU HHTEpECa
K OomnpenenéHHoi o0mactu mpodecCHOHATbHON NEATeNbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY y4eOHOT0 3aBeIeHUs sl IPOAODKEHUS OMOJIOTHYECKOT0 00pa3oBaHUsl.

JlocTrxenne 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yrnyOn€HHOM ypoBHE
o0ecrieunBaeTcs pelIeHueM CIEAYIOINX 3a1au:

OCBOCHHE  OOYYAIOIMMHUCS  CUCTEMBbI  OMOJIOTMUECKMX 3HAaHMM: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIICMIMUSX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M MpaBUIIaX,
COCTABJISIFOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYH) KapTHHYy MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTMUECKUX CUCTEM (KJIETKA, OPTaHu3M, MOIYJISIHS, BHI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOYyYaromMxcsi ¢  METOAaMHM  TIO3HAHHUS  JKMBOW  MPUPOMIBL:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJEKYJISIpHON U KIETOYHOM OMOJIoruw,
AMOPHOJIOTUN U OMOJIOTHH Pa3BUTHS, TCHETHKH M CEJICKIIMU, OMOTEXHOJOTUH U CUHTETUYECKOU
OMOJOTUM, TAJICOHTOJOTHH, OKOJOTHH);, METOJaMH  CaMOCTOSITENIbBHOTO  MPOBEICHUS
OMOJIOTUYECKUX HCCIIEeOBaHUI B J1abopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUE,
HKCIIEPUMEHT, MOJICTTMPOBAHHUE);

OBJIaJIcHHE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
HCIOJIb30BaTh OMOJIOTUYECKYI0 MH(POPMAITUIO; TIOIH30BATHCS OMOIOTUYECKOM TEPMUHOIOTHEH U
CUMBOJIUKOW; yCTaHaBIUBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM W  COLMAIBHO-
HSKOHOMHUYECKUMHU M HKOJIOTMYECKUMHU MPOOJIeMaMH YeJIOBEYEeCTBA; OIEHMBATh IOCIEIACTBHS



CBOEH JCATEIHPHOCTH 110 OTHOUIEHHWIO K OKPYXalolled MPUPOTHON cpene, COOCTBEHHOMY
3I0POBBI0 U 370POBBIO  OKPYXKAIOIIUX JIOACH; OOOCHOBBIBATH M COOMIOJATH MeEpHI
npodHIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuil, MpaBuia MOBEACHHUS B MPUPOAE U 0OecreueHus
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIYAWHBIX CUTYalUSX MPUPOIHOIO U
TEXHOTCHHOTO XapakTepa; XapaKTepHU30BaTb COBPEMEHHbIE HayudHble OTKpPBITHS B 00IacTu
OuoJjoruu;

pasBUTHE Yy 00YYAOLINXCS MHTEIUIEKTYyaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpodjIeMaMH, METOJ0JIOTHEH OMOJIOrHYecKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCIEJOBAHUM, peleHnss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMs K JKUBOM MPHUPOJE B LEJIOM U K
OTIeNbHBIM €€ 00beKTaM U SBJICHUSIM; (OPMHUPOBAHUE OSKOJOTUUYECKOW, TE€HETHYECKOU
IPaMOTHOCTH, OOLIEH KyNbTyphl MOBEIEHHUS B NPHUPOJE; MHTETPALMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00yJarIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(cobmroneHne TmpaBUJl TOBEJAEHUS B IPUPOJIE, OXPaHbl BHJIOB, SKOCHUCTEM, OHOCGheEpsI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIONECHHUS Mep
npopMIaKTUKK  3a0o0JieBaHMM,  oOecrieueHre  O€30MAaCHOCTH  KU3HENEATECIBHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX IPUPOIHOTO U TEXHOTCHHOT'O XapaKTepa) Ha OCHOBE MCIIOJIb30BAHUS
OMOJOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHWE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIOUIMMHUCS WHIAWBHIYaTbHON
00pa30BaTeNbHON  TPAaeKTOpUH, CHOCOOCTBYIOLIEH MOcienyromeMy IpodhecCHOHATBHOMY
CaMOONPEICIICHUIO, B COOTBETCTBUU C WHIWBUIYaJbHBIMU HMHTEPECAMU U MOTPEOHOCTAMU
peruoHa.

OO01iee ymuClIO 4acoB, OTBEACHHBIX Ha W3yuy€HUE OHOJOTMU Ha YriayOJIEeHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 daca: B 10 kmacce — 102 gaca (3 yaca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Hezento).

Ot10op oOpraHuM3alMOHHBIX (OpM, METOJOB U CpPeACTB OOydeHus OHOJIOTUU
OCYIIECTBIISICTCS C YUETOM CIEHU(PHUKN €ro COJEpKaHUs W HANpaBICHHOCTH Ha MPOJIOJDKCHHE
OHMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(ECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIOBHEM IpU OOy4eHUU OMOJIOTUM Ha YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpOBECHUE J1AaO0OpaTOPHBIX U TMpakTHueckux pabdor. Takke ywyacThe oOydarmuxcs B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEJIOBATENILCKAX  paboT, TeMaThka KOTOPBIX
OTpeNieNIeTCsl YYHUTEJIEeM Ha OCHOBE HMEIOIIMXCS MaTepUalIbHO-TEXHUYECKUX PECYpCoB H
MECTHBIX MPUPOIAHBIX YCIOBUH.



COJEPKAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECIEHHOE  KVYPCUBOM, HE BXOJAUT B  IPOBEPKY
rocynapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas Hayka. Kparkas uictopusi pa3BUTHsS OHOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHaameHTadbHbIC, NPUKIATHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHUS B OMOJIOTUH.

3HayeHue Ouojoruu B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszanHple c¢ Owuosorueil. 3HaueHWe OWOJOTHMM B MPAKTUYECKOU
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEIbCKOM XO34WCTBE, IPOMBILIJIEHHOCTH, OXpPaHEe
IPUPOJIBI.

JleMoOHCTpaL Ul

[Toptpetsr: Apucrotens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apseid, I
Meunnenb, B. WM. Bepnanckuii, M. II. IlaBnos, M. WM. Meunuko, H. W. Basuios, H. B.
Tumodees-Pecosckuit, . Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuubl u cxembl: «CBsi3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOJIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak npeaMeT n3ydeHust Ouosoruu. CBOMCTBA )KUBBIX CUCTEM: €UHCTBO
XUMHUYECKOI'O COCTaBa, JUCKPETHOCTb WU LIEJIOCTHOCTb, CIIO)KHOCTh U YHOPSAJOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb, CAMOOpPraHU3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTb,
U3MEHYHMBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHuM3aldd JKUBBIX CHCTEM: MOJEKYJSAPHbIA, KIETOYHBIM, TKAHEBBIN,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepHsbiil. IIporeccsl, NPOUCXOASIIME B KHUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
XKuznp kak opma cymecTBoBaHus Marepuu. Hayku, u3ydaroniye >KuBble CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHU3alllu.

N3yuenue xuBbIx cucteM. Mertoabl Ouonorudeckod Hayku. HaOmromeHue, u3smepeHue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeraaHanus3. [loHsaThe o 3aBUCUMOH M HE3aBHCHUMOM
nepeMeHHoO#. [lnanupoBanue skcnepumenta. IlocraHoBka m mnpoBepka rumnote3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ 1ocToBepHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3yslbTaToB. [IpHUnHbBI HCKaXKE€HUSI PE3yJIbTAaTOB AKCIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuuper 1 cxembl: «OCHOBHbIE TPU3HAKU JKU3HU», «bBHOIOTMYECKHE CHCTEMBD»,
«CBONCTBA )KMBON MaTepun», Y pOBHHM OPTraHU3ALMH KUBOM MPUPOIb», «CTpoeHNEe )KUBOTHON
KIeTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPraHu3May,
«buoreonenos», «buochepay, «MeToabl U3yUeHUS KUBOH MPUPOIBD».

O6opynoBanue: 1abopaTopHOe 000PYAOBAHUE JJIsI TPOBEACHUS HAOIIOACHHH, H3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTnyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU H3YYEHUM MKUBBIX
CUCTEM.

Tema 3. buosiorust KieTrku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOTO. VICTOpHS OTKpBITUS KJIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodope3, METOJ, MEUYeHbIX AaToMOB, AudQepeHnuanbHoe  LHEHTPUPYTHpOBaHUE,
KyJIbTUBUPOBAHUE KIECTOK. M3yueHue (uKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

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

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaTbl PACTUTEIbHBIX, XKUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckass padora «lI3yueHne MeTOJOB KIJIETOYHOH Oumosoruu (xpomarorpadus,
anekrpodopes, nuddepennuanpaoe earpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOIEMEHTHL. Bona u e€ posb
KAK pacTBOPUTENSl, pPEareHTa, y4dacTue B CTPYKTYPUPOBAaHHUH KIIETKH, TEILIOPETYJISALHH.
MuHepalibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKasi pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelleCTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBod Mousiekyinbl. IlepBuunas cTpykrypa Oenika, MenTHAHAS
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBEpTHUYHAs CTPYKTypbl. JleHaryparus. CBoiicTBa OEIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkum 6enkoB. [lpuonut.

VYraeBoasl. MoHOcaxapuabl, AMCAXapHibl, OJUrocaxapuibl M nonucaxapuisl. OOmumi
IUIaH CTPOEHUs U (U3MKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKuuu
YII€BOJOB.

Jlununel.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccudukauus — aumnuiaos.
Tpurnunepunasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. JIHK u PHK. Ctpoenue nyknenHoBbIX KucioT. HykiaeoTumsl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupais.
Mecronaxoxaenue u 6uonorndyeckue pynkunu JJHK. Bunst PHK. @ynkuuu PHK B kietke.

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

CrtpykrypHast Ouosiorus: OMOXUMHUYECKHE U OMO(pU3MUECKHE HCCIEIOBAHMS COCTaBa U
IPOCTPAHCTBEHHON CTPYKTypbl OuOMOIIeKyl. Mooenuposanue cmpykmypovl u  QyHKyui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpUPOOHbIX AHALO208.

JleMoOHCTpaLun

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

Huarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHUBOM  IIPUPOIE»,
«PacnpeneneHrne XMuMUYECKHX 3JIEMEHTOB B JKUBOW MTPUPOJIEN.



Tabmuper u cxembl: «llepuoguyeckas Tabmuna XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYypbl OEnKOBOW MOJEKYNIb», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
nunuaoBy, «HykiienHOBBIE KUCIOTh», «CTpoeHue MOieKyabl ATD.

O6opynoBaHue: XuMu4eckas mocya u 00opyaoBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHue OEJIKOB C IOMOIIBIO KAUECTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «lccinenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHYECKass M IpokapuoTuyeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKApUOTHYECKOM KieTkh. KierouHnas cTeHka OakTepuii W apxei.
OcoOeHHoCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenne U (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpaHbl. TpaHCIOPT BeHIECTB 4Yepes
IIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, oOneryénnas nuddQysus), aKTUBHBIN
(epBUYHBIA M BTOPUYHBIN aKTUBHBIA TpaHcnopt). [lomymponumaemocts memOpansl. PaGora
HATPHUII-KaJIMEeBOTr0 Hacoca. JHAOIMUTO3: MUHOIUTO3, paronnTo3. Dk3ounTo3. Kinerounas creHka.
Crtpyktypa v QyHKIUU KJIETOYHON CTEHKU pacTeHUH, rprOoB.

[utomnazma. [{uto3ons. Llutockener. J[Bwkenue uutomiaazMbl. OpraHOMIBI KJIETKH.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »Homnazmarndeckas cetb (DIIC), ammapat ['ombmkw,
JM30COMBI, WX CTpOeHHEe W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIETKH.
CtpoeHue TrpaHyIsIpHOTO peTukynyma. Mexanusm wuanpasienus oOenkos 6 JIIIC. Cuntes
pactBopuMbIx  OenkoB. CuHHTE3  KIETOYHBIX  MeMOpaH. [magkuii  (arpaHymsipHBIi)
SHJIOIIA3MaTHYeCKUi peTukyayMm. CekperopHas (GyHKums amnmapara [onbmku. Moougukayus
benxoes 6 annapame I onvoocu. Copmupoexa 6enkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kierounsii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM MHUTOXOHApUH W 1acTul. llepBuuHble, BTOpUYHBIE W CIIOXHBIE IIACTH[BI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTHI, JIEHKOMIACThI  BBICHIMX
pacTeHUN.

HemeMmOpannbie opranousl kietku CtpoeHue M (QyHKIUU HEMEMOpPAaHHBIX OpPraHOHMIOB
kieTku. PubGocombl.  Ilpomescymounvie uramenmol. MuxpoduiiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KICTKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeYHbIX KIeMmOoK.
MukpoTtpybouku. Krnerounslii 1mentp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmukpompyboukamu. Momopmwie benxu.

SAnpo. Obosouka gapa, XPOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U (DYHKIHH.
Snepublii GenkoBblii MaTpuKC. [IpoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomMaThHa — TUCTOHBIL. J{uHamuxa s0epHou
0060n104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BkitoueHus.  CpaBHHMTENbHAs  XapaKTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaL U



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

Tabmuubl u cxembl: «CTpoeHHE SYKApHUOTHYECKOH KIETKH», «CTpoeHHe >KUBOTHOM
KIIeTKN», «CTpOeHUE pacTUTENBbHON KiIeTKN», «CTpoeHHEe MUTOXOHIAPUNY, «Snpo», «CtpoeHue
HPOKAPUOTUUYECKON KIETKU».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpPENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETapaThl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHue cCTpoeHUs KIETOK Pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l/3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGopaTopuas pabGora «l/ccienoBaHue Iia3mMosn3a M AENaasMojn3a B PaCTUTENBbHBIX
KJIETKax.

IIpakTHyeckas padora «I3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BellecTB M NPeBpallleHNe JHEPTUu B KJIeTKe

AccUMUIAIMS U JUCCUMWIALUS — JIBE€ CTOPOHBI MeTabosn3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTpOGHBIH M  TeTepoTpoHBIA. YyacTHe KuciIopoga B  OOMEHHBIX — Ipoleccax.
OHepreruyeckoe obOecrneueHue kietrku: npespamieHue ATdD B 00OMEHHBIX Ipoleccax.
@depMeHTAaTUBHBIN XapakTep peakuuid KIeTOYHOro Mmerabonusma. DepMeHTh, UX CTpPOEHHE,
cBoiicTBa W MexaHu3M aedctBus. Kodepmentsl. Otanuus (GepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOUTOPBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIUI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpPraHMYECKHX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUCeHHbll U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbL
peakyuonno2o yeumpa. Pomp xmopomnactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBas
dazel. @omoovixanue, Cz., C4- u CAM-munvt pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
Bausinue pa3nuuHbIX GakTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHMHTETUKOB:  HUTPU(PHULUUPYIOIINE
OakTepuH, )Keae300aKTepun, cepodaKkTepun, BOJOPOAHBIE OaKTepru. 3HaUCHHE XeMOCHHTE3a.

AHaspobHbIe opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHUs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpraHW3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETIIEHUE TIIOKO3HI.

bronornueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHuE. Pojlb MUTOXOHApPUI B Mpoleccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenabHoe (GochopuiimpoBaHUE.
Onepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomonnou ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPreTHIECKOT0 OOMEHa.

JleMoHCTpanuu

[Toptpetsr: [Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «IDHEpreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYA0BaHKE JUIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKOW aKTUBHOCTH (EepMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».



Jladoparopnasi pab6ora «l3ydeHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX).

JlaGopatopHnas padora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KJIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMmauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMOBI TpaHCKPUNIIMK: KOMILJIEMEHTAPHOCTb,
AHTUIIAPAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospegsanue mampuunvix PHK 6 sykapuomuueckoii
kaiemxke. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B GmocuuTese Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Postb pubocoM B OnocuHTE3e OelKa.

Coepemenunvie npedcmasnenus o cmpoenuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHoT. Perymsanus akTHBHOCTH T€HOB y mnpokapuoT. [umote3a omepona (. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2ernos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeocTtas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U 0ONMUTraTHbie mapa3uthl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHPYCOB, OakrtepuodaroB. Kuzuennwii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpancKkpunyus, peeepmasa,
unmezpasa.

Bupycubie 3aboneBaHusi uenoBeka, KUBOTHbIX, pactenuid. CIINI, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananuz bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexuonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
Gdynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpaL Ul

[Toptpetsr: H. K. Konbuos, /1. 1. iBaHOBCKUI.

Tabmumet u cxembl:  «buocuHTes Oenka», «leHeTmueckuii Koay, «Bupyce»,
«baxrepuodarm.

IIpakTuyeckas padora «Co3aHnue MOJIEIN BUPYCay.

Tema 8. /Ku3HeHHBIH HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsauus. Muatepdaza u muro3. OcoOeHHOCTH
MpoIeccoB, mpoTekatonux B uHTepdase. [logroroBka kinetku kK aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOJIbI
uHTEp(Pasbl.

Matpuunsiii  cunte3  JIHK -  pemmukanmsa. [lpunmunsr  permmmkanmm — JTHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPALIEIBbHOCTh. MeXaHu3M
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBIIT Ha0Op KJIETKHM — KapUOTHUII. J(MIJIOWIHBIM M TarjIoWIHBIA HAOOPBI XPOMOCOM.
I"'omonornunsie XpoMocomsl. 110710BbIE XPOMOCOMBI.

Henenune kierku — mMuto3. CTagum MHUTO3a W MPOUCXOJSALIME B HUX MpPOLECCHl. THIIBI
muTo3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadeHre MUTO3a.

Perymsimuss mMuToTHueckoro unukia kieTku. I[Iporpammupyemasi kierouHas rubOenp —
arornTo3s.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMHKA. Mexanuzmvl nporugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxue
Mooenu QYHKYUOHUPOBAHUSA KILEeMKU.

JdemMoHcTpauMu

Tabmuipl u cxembl: «Ku3HEHHBI LUK KIETKW», «Muto3», «CTpoeHHE XPOMOCOMY,
«Permmukanus JJTHK».

OOGopynoBaHue: CBETOBOM MHUKPOCKON, MUKporpenaparbl: «MuT03 B KJeTKax KOpelka
JTyKay.

JlaGoparopHas padora «/3yuyeHre XxpoMOCOM Ha TOTOBBIX MUKPOITIpENapaTaxy.

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

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHBIE,  KOJIOHHAJIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0o0EHHOCTH CTPOEHUS U JKU3HEACATEIHLHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 4acTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe 1ejioe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHe: oOpa3oBaTenbHas, MOKPOBHAs,
MPOBOAINIAs, OCHOBHAsA, MexaHuueckasd. OcoOEHHOCTH CTpoeHUs, (PYHKUUNH U PaCHOIOKEHHUS
TKaHEN B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUNBI JKUBOTHBIX TKaHEW: AIUTEIMAIbHAs,
COEMHUTENIbHASA, MbllIeuHas, HepBHas1. OCOOCHHOCTH CTPOEHUs, (PYHKUMHA U PaCHOJIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
JKUBOTHBIX U YesioBeka. DYHKITMU OpraHOB M CHCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmit. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIil U BHyTpeHHMI ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JBwxeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBO€, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX PpACTEHUW: TPOMHU3MbI M HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieyHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[Mutanue opranuszmoB. [lormomienne BOJbI, YTIECKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpUIIOIOCTHOE W BHYTPHUKJIETOYHOE NUIIEBAapPEHUE.
[lutaHre NO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
xene3bl. [IuieBapurenbHas cucTeMa 4eoBeKa.

Hpixanune opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepes
MOBEPXHOCTh KIeTKU. KokHoe npixanue. JlpIxarenbHas MOBEPXHOCTh. JKabepHoe U JErodHoOe
IbIXxaHue. JlpIxaHue MO3BOHOYHBIX YUBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTpOCHMsI JETKUX TTO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenbHAsh CHCTEMa 4YeloBeKa. MexaHu3m
BEHTWIAINH JIETKUX Y TITUIl U MJIEKONMUTAIOMUX. Perymnsius npixanus. JprxarenbHbie 00BEMBI.

TpaHcnopT BelIeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepjiie, KPOBEHOCHBIE COCyAbl W KpoBb. Kpyru



KpOBOOOpaIieHus..  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHUS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perynsius.

Boinenenune y opraHu3moB. Beigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonu. Opranbl BbleneHus. DuibTpanus, cekpeuuss U oOpaTHoe
BCAChIBAaHME KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHus. CBsA3b MOJOCTU Teja ¢ KPOBEHOCHOM
Y BBIICTUTEIBHOM CUCTEMaMU. BpineneHrne y MO3BOHOYHBIX KMBOTHBIX M dYesioBeka. [loukwm.
Crpoenue u pyHkunonupoBanue HeppoHa. Ob6pazoBaHrue MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LIUCTHI IPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBbIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOMU 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIE. 3alllMTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema uyesnoBeka. KieTOUHBIH M TyMmMOpajdbHBIH HMMMYHHUTET.
BpoxxnéHapli W TpHOOPETEHHBIM  crieUPUIECKU  UMMYHUTET. Teopusi KIOHAJIBHO-
cenektuBHoro nmmyHnurera (I1. Opmux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
Oopranu3MoB. PoJib BpokIEHHOTO UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JICBaHUM.

Pa3apaxxuMocTe M perynsuuss y OpraHu3MoB. PazpakumMocTb y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. PazgpaxxumocTs U peryisiius y pacteHuil. POCTOBbIE BElECTBA U HX
3HAYCHHE.

HepBHas cucrema u peduieKTopHAs peryisnus y >KMBOTHBIX. HepBHas cucrema u e
OTZEJbl. DBOJIIOIMOHHOE YCJIOXKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KUBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast perynsnusi W SHAOKPUHHAs CHUCTEMa >KMBOTHBIX W 4YesoBeka. JKemesbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBue TroOpMOHOB. B3auMMOCBsI3b HEpPBHOU U
SHIOKPUHHON cucTeM. ['unoranamo-runodusapHas cucTema.

JleMoOHCTpaL Ul

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxeMbl: «OIHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCINY,
«baktepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHui», «CHUCTEMbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembl», «Ctpoenue ctebinsn», «CTpoeHHE IHCTOBOM IUIACTUHKWY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cuctemay,
«/pixarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHass CUCTEMay,
«BpiienurensHas cuctemMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MbIiby, «MMMyHUTETY,
«KumeunomnonoctHbie», «CxeMa MUTaHus pacTeHuil», «KpoBEeHOCHBIE CHUCTEMBI MMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue MmiaHapun», «BHyTpeHHee CTpOeHHE AO0KIEBOTO
yepBsa», «HepBHas cucrema pwiO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnTuiy, «HepBHas cucTeMa MIICKOHUTAOIIUXY,
«HepBHas cuctema yenoBekay», «Peduaexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHeW, paKOBUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBbIE
AK3EMIUISIPBl KOMHATHBIX PAaCTEHUM, TepOapun PaCTeHHUI pa3HbIX OTJIEJIOB, BIAXKHBIC TIPENapaThl
KUBOTHBIX, CKEJIETHl MTO3BOHOYHBIX, KOJUIEKITMH OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opymoBaHue Js JEMOHCTpPAIMM [MOYBEHHOTO U  BO3AYIIHOTO TIMTAaHUS PACTECHUH,
pacuieruieHuss Kpaxmana u OenkoB moj JeiictBueM (QepMeHTOB, 000pyAOBaHHE s



JIEMOHCTPALIMH OIBITOB [0 U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKHUX, MEXaHU3Ma JIbIXaTeJIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbBIX JKUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKMBOTHBIX).

JlaGopaTropHas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHOkeHHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JI0BOe. Buibl
0ecro10ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHUE.

ITonoBoe pasmuHoxkeHnue. IlonmoBeie kneTku, wiam ramersl. Meio3. Craaum Mmeno3sa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuii CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  paszButhe. l'ameroreHe3 y JKMBOTHBIX. [loyoBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJICTOK.

OmnogoTBOpeHHE M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOIOTBOPEHUS:
Hapy»KHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTUSl — HAyKa O PA3BUTHUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobneHue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunuposannoe opodnenue. bracmyna, munwvi
onacmyn. OcoOeHHOCTU IpOOJIEHUsT MIEKOMUTAIOMIUX. 3apOJIbIIIEBbIE JUCTKH (TACTPYJISLINS).
3aknazKka OpPraHoB M TKaHEW U3 3apOJBIIIEBBIX JMCTKOB. B3auMmHOe BiMsSHUE YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka IUlaHa CTPOCHUS
JKUBOTHOTO KakK pe3yibTaT HEpapXUUYECKUX B3aUMOJEWUCTBUI TreHOB. BiusHue Ha
SMOpPUOHANIBHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH CpEeIbl.

Poct u pasButme xuBoTHBIX. I[locTamOpmonanmeHbIi mepuon. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TO3BOHOYHBIX JKMBOTHBIX.
bronoruueckoe 3HaueHUe MPSIMOrO0 M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJIE.
Tunbel pocta >KUBOTHBIX. @akTOpbl PETYISIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYelloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUE MTPOLIECCHI.

PasmHoxeHue u paszputue pacteHuil. ['amerodpur m crnopodur. Meiio3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
Omiog0TBOpEHHE W pa3BUTHE PACTUTENBHBIX OPraHu3MoB. J[BOWHHOE OIJIOOTBOPEHUE Y
I[BETKOBBIX pacTeHuil. OOpa3zoBaHUe U pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryISIIIUU OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoHCTpanuu

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

Tabmunel u cxembl: «BereraTuBHOe pazMHOKeHUE», «TUIBI GECTIONOro pa3sMHOXKEHUS,
«Pa3MHOXEHUE XJIaMUJIOMOHa/b», «Pa3MHOXXEeHHE »HBIVIEHb», «Pa3MHOXXEHHE THAPBI»,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SHULEKIETKH M CIEPMaTO30Uaa,
«OcHOBHBIE CTagauMu OHTOreHe3a», «lIpsimoe u Hempsimoe pa3BuTHe», «PazBuTHe MaiicKoro
Kyka», «Pa3Butne capaHum», «Pa3Butue IArymkmn», «/BoiiHOE OMIOJOTBOPEHHE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJbHBIX M JABYJOJBbHBIX pacTeHUN», «KHU3HEHHBIN UK
MOpPCKOM  KamycTbl», <«JKW3HEHHBI HUKI MXa», <«OKW3HEHHBI MUK NanopOTHUKAY,
«KW3HEeHHBIN ITUKII COCHBI.



OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIIEKJICTOK U CIEPMATO30HI0B,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHnEe OPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. Pabortel I'. Mengpens, I'. ne
@puza, T. Moprana. Ponb oTeyecTBeHHBIX Y4YEHBIX B pa3BUTUM TreHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHBIE
IEHbl, aJbTEPHATUBHBIC NPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIA IPU3HAK, T'OMO3MUIOTAa,
TeTepO3UroTa, YUCTast JIMHUS, TUOPUABI, reHOTHN, (QeHotur. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

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

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

JlabopaTopnasi pa6ora «/[po3oduia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. llepBbiii 3akoH MeHaens — 3akoH €IMHOOOpPa3Hs
rubpuaoB nepBoro nokoneHus. IlpaBuno nomuHupoBanus. Bropoit 3akon Menzaens — 3aKoH
paciieruieHus Ipu3HakoB. LluTonoruyeckne 0CHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YUCTOTHI FaMeT.

AHanuzupytoliee  ckpemuBaHue.  [IpoMeXyTOUHBIH ~ XapakTep  HacieJOBaHMs.
Pacmiennienue npu3HakoB MIPU HETIOJIHOM JIOMUHUPOBaHUH.

JurubpunHoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. [uTOIOrN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruieHHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CuersieHHOe Hacae0BaHue
T€HOB, HApYIICHNUE CLEIUIEHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsl HaCJIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS IMoyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHBI M TeTeporaMeTHBIM MOJ. ['eHeTnyeckass CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CHEIJIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IECHCTBHE TIE€HA.
MHoxecTBEHHBIH ajulenu3M. B3anMmoneicTBue HeaUIeNbHBIX T'eHOB. KOMIIIIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

['eHeTMYECKMIT KOHTPOJb PA3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a TaKxkKe
(U3MOJIOTMUECKUX MPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (yHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3MBbl B3aUMOJACUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkre acreKThl KOHTPOJIS U U3MEHEHUsI HacleJICTBEHHON nHpopmanuu B
MOKOJIEHUSX KJIETOK M OPraHU3MOB.

JleMoHCTpanuu

IToptpetsr: I'. Menaens, T. Mopras.



Tabmuupl u cxemsl: «I[lepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupyoliee ckpeuBanue», «Henonnoe nomunupoBanue», «CUEIIIEHHOE HAaclleI0BaHUE
MPHU3HAKOB y Apo30d by, « eHeTnka nonay, «Kapuorumn yenoekay, «Kapruotun apo30Quiib,
«Kapuorun ntuis», « MHOXKECTBEHHBIN aJienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl IEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi rHOPUAO0B MEPBOrO
MOKOJICHHSI M PACUIEIUICHUS] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALIMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJIEIIb JJIsl IEMOHCTPAMU CUEIUICHHOTO HACIIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/pozodunar.

IIpakTuyeckas padora «l3ydyeHue pe3yiabTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(UITBD».

IIpakTuyeckas pa6ora «/3ydeHune pe3yabTaTOB JUTUOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopelictBie reHotuna M cpeabl npu (GopmupoBaHuH (eHoTHNa. V3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJMYECTBEHHBIE TpPHU3HAKUM. BUIBl  HM3MEHYHMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHas U3MEHUYMBOCTh. Ponb cpeabl B (OpMUPOBaHUM MOIUGMUKAIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanunoHHsll psi M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOAM(PUKAITMOHHONH H3MEHYHBOCTH.

['enHoTunuueckass u3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTUITUNYECKON N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
W3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYMBOCTH B CO3/TAHUU T€HETUIECKOTO pasHOOOpa3us
B [Ipe/ieJiax OJIHOTO BHU/IA.

MytanonHass W3MEHYMBOCTb. BHIBI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WMHAYIUPOBAaHHBIE MYyTallMH. SIAepHBbIE M IUTOILIA3MATHYECKHUE MYTAIUU.
Comaruueckre W TMOJOBbIe MyTanuu. [IpUYMHBI BO3HUKHOBEHHUS MyTaiuil. MyTrareHel U HX
BIIMSIHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBuioB). BHesnepHas HW3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (Hakmopos 6 HaAcie0o8aHuu u
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpanuu

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

Tabmuupl 1 cxembl: «Bunbl u3meHunBoCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT  W3MEHYHMBOCTH»,  «Meio3»,  «OmmonoTBopeHue»,  «l['eHeTHueckue
3a00sIeBaHUS YellOBeKay, «Buapl MyTammii.

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

JlabopaTopnasi padora «McciaemoBaHue 3aKOHOMEPHOCTEH  MOAMQPHUKAITMOHHOMN
n3MeHYnBOCTH. [locTpoeHre BapuallMOHHOTO psijia M BapUAILIMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapogHasi NMporpaMma HUCCIEJIOBAHMS TE€HOMa YeJIOBEKa.
MeTobl U3Y4YeHUS TEHETUKHU YeTIOBEKAa: FeHEalIOTMUeCKUi, ONMM3HEIOBBIN, [MTOTEHETHUYECKHIA,
MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJEKYISIpHO-TeHETUYeCKUd. COBPEMEHHOE ONpeIeIICHUE



TE€HOTHIA: IOJITHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHcie ¢ momorbto [TIP-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHBIE 1 XPOMOCOMHBIE OOJIE3HH YEIIOBEKA.
bone3nn ¢ HacneaCTBEHHOM MNPEApaclOIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW T€HETUKH B
MPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4YecKoe
KOHCYJIbTHpOBaHUE. CTBONOBBIC KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTUUECKUE aCIIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PH3UUYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. ['eHeTnueckas NpeapacnosioXeHHOCTb
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuortum denoBekay, «MeToabpl M3Y4YCHHs] TCHETUKH YEIOBEKay,
«"eneTnueckue 3a00JIeBaHUS YEITOBEKAY.

IpakTnyeckas pabora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekunusi OpraHu3MoB

JlomecTukanusa U cenekuus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOTooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/IaHMM COPTOB pacTeHUM U mnopoa KUBOTHbIX. CopT, mnopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAciaeACTBEHHOM m3MeHunBocTH H. WM. BaBuioBa, ero 3HadueHue st
CEJIEKIIMOHHOM paboTHI.

MeTtobl cenekinoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaIbHBIM.
Otanbl KOMOWHAIMOHHON ceneKiuu. VcnbiTanue mpou3BOAUTENEH MO MOTOMCTBY. OT6Op Mo
TEHOTHITY C IIOMOIIBIO OIICHKU (DEHOTHITA IOTOMCTBA U OTOOP IO T'EHOTHUITY C IIOMOIIBIO aHATN3a
JHK.

HckyccTBEeHHBI MyTareHe3 Kak METOJ| CENeKIHOHHOW paboThl. PamuanoHHbIl U
XUMHYECKHM MyTareHe3 Kak MCTOYHMK MYyTalMid y KyJIbTypHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHne T'€HOMHOTO pPENAKTUPOBaHMSI M MeToAoB pekoMmOuHaHTHBIX JHK mns
MOJTYYEHHS UCXOAHOTO MaTepralia JIJisl CEEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuUOpHuaM3anus. bBIM3KOPOICTBEHHOE
CKpellMBaHue, Wi UHOpUIUHT. HepoJacTBeHHOE CKpelrBaHue, Wik ayTOpuaAuHT. [eTepo3uc u
ero mnpuuyuHbl. Mcnonp3oBaHue rerepo3nca B cenekiuu. OtnanéHHas TUOpUAN3AINSL.
[Ipeononenne Oecruioausi MEXKBHAOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIIMH pacTeHUH U
JKUBOTHBIX. «3e1EéHAsl peGoNoOYUsLY.

CoxpaHeHHEe U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JAMKUX
poauyeii i CO3aHMUsI HOBBIX COPTOB U THOPUIOB CEIBCKOXO03IUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0GbIX
HCUBOMHBIX 8 YENAX YIYYULeHUs CYUIeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOoM ducie ¢ NpUMeHeHUuemM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aAHUU, Nepedosblx uoell U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaLun

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

Tabmump! 1 cxeMbl: «L{eHTpBI TPOUCXOKACHUS U MHOTOOOpa3Hs KyJbTYPHBIX PACTCHHI,
«3aKOH TOMOJIOTMYECKUX PAJIOB B HACIEICTBEHHOW HW3MEHUYMBOCTH», «METOIbI CENEKIun»,
«Otnanénnas rubpuanszamusy, «MyTareHes3y.

JlaboparopHnasi paGora «/3yueHne cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHrue METOI0B CENEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METOJIBI M JAOCTHXKEHHUS CENEKIIMU PACTeHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO35ICTBO, B JIaOOPATOPHUIO arpOYHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOrUsI U CHHTeTHYeCKasi 0MoJ10Tusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHas OUOTEXHOJIOTUA: XJeOoIeueHue,
HOJIy4eHHEe KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAenue. Mukpobuosnornyeckuii cuare3. OObEKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CozaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO MTOJIyYE€HUsI OPraHU3MOB U UX KOMIIOHEHTOB, COIEPIKAIINX
HE BCTpEYaroIuecs B IpUpoJie ONOCUHTETUYECKHE ITYTH.

Kiterounass umHxeHepus. MeTonpl KynbTypbl KIETOK M TKaHEHM PacTCHUM MU KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comatudeckuii smOpuoreHe3. lcmonp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Fcnonvzosarnue
MOHOKNOHANbHBIX U NONUKIOHANLHLIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SIWLEKIETOK W KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueupoBaHusi U MUKPOKIOHAIbHO20 PAZMHONCEHUs.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasl M T'eHHas MH)KeHepHs. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYMPOBAHHE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxeHUs U MEPCHEKTUBBI
XpPOMOCOMHOM ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTHYECKHE NPOOJIeMBbl T'eHHOM
WHXCHEPUU.

Menununckue 6uorexnosnoruu. [loctrenomuas mudposas meaununa. ITI[P-nmuarnocTuka.
MeTaboI0MHBIN aHATTN3, TEHOLEHTPUYECKUI aHaIM3 MPOTEOMA YEJIOBEKA JIJISl OLEHKH COCTOSHHS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvouH)xeHepusi A pa3pabOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHA,
CO3/1aHUSI KOMIUIEKCHBIX TKaHEH CoYeTaHWeM TEXHOJOIMi TPEXMEPHOro OMONPUHTHHTa M
ckaddonanHra s peuieHus 3a1a4 NepcoOHaTU3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLUMH C IEIbl0 OOecreyeHus: KOMOMHHUPOBAHHOW 3aIlIUTHI OT
Bo30yauteneit OPBU, ycraHoBieHHe MOJIEKYISpPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
CoJIep KallX BUPYCOB, BBI3BIBAIOIINX 0CO0O OMacHbIe 3a00J1€BaHMs YeNIOBEKa U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmuupr u  cxembl: «/crnonb3oBaHME  MHUKPOOPraHM3MOB B NPOMBIIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxkeHepusn», «I'eHHas HHKEHEPUsI».

JlaGopaTopHas pa6ora «/I3yueHre 00bEKTOB OMOTEXHOIOTHUY.

IIpakTuyeckas padora «IlogyyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeusi «buoTexHoIOrns — BayKHeIas Mpou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).



11 KJIACC

Tema 1. 3apo:kaenune U pa3BUTHE IBOJIONHMOHHBIX NPeACTaB/IeHUH B 0M010rN

OposmonnonHas teopust Y. Jlapuna. [Ipennoceuiku BOSHUKHOBEHUS JapBUHU3MA. JKH3Hb
Y Hay4Has JedatenbHocTh Y. JlapBuHa.

JBuwxymue cunel 3Boironuu BugoB 1o Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
PasMHOKEHHUsSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuaTeTndeckoit Teopuu sBotonuu (CTD). HelrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas HBOJIOLMOHHAS OMONOTHs. 3HauUCHHE HBOJIOIHMOHHONW TEOpUH B (HOPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JdemMoHcTpauMu

IToptpetsr: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuubr n cxemsl: «Cucrema xuBod npupoasl (mo K. JluaHero)», «JlecTHHIA KUBBIX
cymectB (mo Jlamapky)», «MexanusMm GOpMUPOBaHUS TMPHUCIOCOOJICHUM y pAacTeHUd U
*KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapuipyra myremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «®opMbl 00pbObI 3a cymectBoBaHuey», «llopoapl romy6eit», «MHoroobdpasue
KyJbTYpHBIX (hopM KamycTsl», «[loponbl JOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BunoB (mo Y. JlapBuny)», «Cxema COOTHOIICHUS IBMKYIIUX CHUJ 3BOJIOLUNY», «OCHOBHBIC
MOJIOKEHUSI CHHTETUUYECKON TEOPUU IBOITIOLIUNY.

Tema 2. Mukpo3Bosonus U eé pe3yabTaThl

[Tomymnsiuust Kak 3JeMeHTapHas eAuHULa 3BoyolMU. COBpEeMEHHbIE METOJIbl OLEHKU
TEHETUYECKOTO pa3HO00pa3us U CTPYKTYphI nomysaiuil. U3MeHnenue reHohoH/1a MOMYIISIUY KaK
3JIEMEHTApHOE HBOJIIOIMOHHOE SIBICHHE. 3aKOH reHeThdeckoro paBHoBecus J[xx. Xapau, B.
Baitn6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMHU. MyTallMOHHBIA Ipoliecc.
KomOunatuBHass m3aMeHuuBOCTh. [lpelid reHoB — ciiyuyaiiHble HeHaNpaBiICHHbIE H3MEHEHUs
qacToT ayuiene B momymsauusax. O¢¢ekT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbILUKA.
CHudiceHue 2eHemuyecko20 pasHoodpasus: npudunsl u cireocmeus. llpossenenue s¢hgexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W305smus  TOMyISIIUi:
reorpaguueckas (IpoCTPaHCTBEHHAs ), OMonornyeckas (penpoayKTHBHAS).

EcrectBeHHbIi 0TOOp — Hampapistomuil ¢aktop 3Bosmonnd. DOpMBI €CTECTBEHHOTO
oTtOopa: JIBWXKYLIUH, CTaOWIM3UPYIOUINH, pa3pbiBatolivii (au3pyntuBHbIN). [lonoBoit ot6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATILHOTO MOBECHMS )KUBOTHBIX.

[Tprcnoco0aeHHOCTh OpraHU3MOB KaK pPe3yJlbTaT MHKPO3BOIIONMU. Bo3HHMKHOBEHUE
npucnocoOiaeHnit y opranuzMoB. ApomMopdo3bl U uanoagantanuu. [Ipumeps npucrnocobaeHni
y opraHusMoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUe, OWOXHMUYECKUE, TIOBEICHUECKUE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kputepun u CTpykTypa. BumooOpazoBaHHe Kak pe3yabTaT MHKPOIBOJIIOLUH.
W3onsauust — ximroueBoil (akrop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajutonatpuieckoe  (reorpaduyeckoe), CHUMMATPUUECKoe (IKOJOTHYECKOE), «MTHOBEHHOE)
(monmummonau3arus, THOpuau3anus ). JIMTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3msbl (GOpMUPOBAHUS OMOIOTUYECKOTO pa3HOOOpa3usl.



Ponp sBomonuoHHOM Ouonornn B pa3pabOTKe HAy4YHBIX METOJOB COXpaHEHUs
O6uopazHooOpaszus. MUKPOIBOIIONUS W KOIBOJIOLUS IMAapa3sUTOB U HMX XO035ieB. MeXaHH3MbI
(GhOopMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpauMu

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

Tabmuubl u cxembl: «MyTalMOHHAS U3MEHUYUBOCTEY, «llomysaIoOHHas CTPYKTypa BUAay,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBmKyliue CHIBI  3BOJIOLHNY,
«OKoyornyecKas HM30JALMS MOMYJSIIUM ceBaHCKOM ¢openn», «l'eorpaduueckas H30IAIUSL
JUCTBEHHUIIBI CUOMPCKOIM M JTUCTBEHHUIIBI Aaypckoit», «[lomysimoHHbIe BOJHBI YUCIEHHOCTH
XUIIHUKOB U XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro otbopay, «®Popmbl OOpbOBI 32
CYILLIECTBOBAHUEY, «MnpycTpuanbHbId MEJIAHU3M, «Kussie HCKOIIa€MBIE»,
«ITokpOoBHUTENIBCTBEHHAsI OKpacka MKUBOTHBIX», «lIpemynpexnaromas okpacka >XUBOTHBIXY,
«®Dusnonoruueckue agantauuny, «I[IpucnocodbieHHOCTh OPraHU3MOB U €€ OTHOCUTEILHOCTDY,
«Kputepun Buna», «Bugsl-gBoitHuku», «CTpykTypa BHIa B mpupone», «CrocoObl
BugooOpasoBanus», «l'eorpadpuyeckoe  BHIOOOpazoBaHWe TPEX  BUAOB  JIAHJBIIICH,
«OKoyNornyecKoe BUI000pa3oBaHue BHUAOB cuUHHUL, «[lomummounsr pactenuit», «KamycTHo-
peneyHbIid THOPHUIY.

O6GopynoBanue: repdapuyl pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelsia MTHUIl U 3BEpeil C
OpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHHH, Yydesia NMTHIl M 3Bepei pa3HbIX BHJOB, repOapuu
pacTeHuid OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3IMUYHBIMU CIIOCOOAMHU.

JlabopaTopnasi pabora «BbIsBIeHNE H3MEHUYUBOCTH Y 0COOEH OJTHOTO BHA».

Jladoparopnasi paGora «lIpucrnocobseHuss OpraHu3MOB W HMX OTHOCUTEJIbHAs
1EJIECO00PA3HOCTHY.

JlabopaTopnasi pabora «CpaBHEeHUE BUAOB [0 MOPPOIOTUIECKOMY KPUTEPHUIO».

Tema 3. Makpo3BoIOLUA U eé pe3yJIbTaThl

MeTtobl u3yueHus: MakposBoioluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIMH.
[TepexonHble GopMBI U PUIIOTE€HETUYECKUE PSAbI OPTaHU3MOB.

buoreorpapuueckue Metonsl usydeHus sBomouuu. CpaBHeHue @uopsl U (ayHbI
MaTEepHKOB U OCTpOBOB. buoreorpapuueckue obnactu 3emiau. BUabl-3HIEMUKH U PETUKTHI.

OMOpPHOJIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUYECKUE METO/bI W3YUYEHHS SBOJIOLMH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOLUU OHTOTE€HE3a U MOSBJICHUS SBOJIOIMOHHBIX HOBILIECTB.
["'omosornyHble ¥ aHAJIOIMYHbIE OpraHbl. PyauMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYISApPHO-
reHeTHYecKne, OMOXMMUYECKMEe M  MaTeMaTH4eCKHe METOJbl  HM3YyYeHHs]  HBOJIOLUH.
["omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUYECKHX JEPEBLEB.

XPpOMOCOMHBIE MYTaIlM1 U SBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpHOCTH  (TpaBwWjia)  SBONOUMHU. [lpunyun  cmenvl  QyHKyui.
HeobOpaTumocTsb 3BoIOLUHN. AanTuBHAas paauanys. HepaBHOMEpHOCTb TEMIIOB HBOIIOIHH.

JleMoOHCTpaLun

IToptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromtep, 3. I'ekkens.

Tabnuupl u cxembl: «PUIOTeHETUYECKUH PSIT JIOMAAN», «APXEONTEPUKC», «3Bepo3yObie
auepsl», «Cterouedans», «Punnodurer», «CeMeHHble MAanoOpoTHUKNY, «buoreorpapuyeckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HavambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMYHBIE ¥  AQHAJIOTUYHBIE  OPTaHbI»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEIOBEKAa W IIMMIaH3e», «I JIaBHBIE
HaIpaBJICHUS 3BOIIOIUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.



OO0opynoBaHue: KOJJIEKIMH, IepOapuu, MYJSKH HMCKONAeMbIX OCTAaTKOB OpPraHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYJAMMEHTapHbIX OpPraHOB M aTaBU3MOB, KOJUIEKLUHU
HACEKOMBbIX.

Tema 4. [Ipoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emule

Hayunble runore3bl NpPOMCXOXAEHUS >KM3HM Ha 3emie. AOHOreHe3 M MaHCHEpMUs.
JloHayuHblE TPEICTaBICHUSI O 3apOXKACHUU JKU3HU (KpealuoHM3M). ['mmore3a MOCTOSIHHOIO
camo3apo>KJIeHus KU3HU U €€ ornpoBepxkenue onbitamu ®@. Penu, JI. Cnannannanu, JI. Ilactepa.
[TpoucxosxaeHue Ku3HU U acCTPOOUOIIOTHSL.

OcHOBHBIE 3Tanbl HeOpraHuyeckoi »Bostonuy. [InanerapHas (reonoruyeckas) 3BOJIOLUS.
XUMHUYECKasi ABOJIONMS. AOHOTeHHBIH CHUHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OymboHa Jx. XonjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BO3HUKHOBEHHE ITPOTOKJIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3yueHus. lckormaeMble OpraHMYECKHE OCTaTKU.
['eoxpononorust u e€ Meroasl. OTHOcuTenbHass M aOCOJIOTHAsE  TE€OXPOHOJIOTHMSL.
['eoxpoHoIOrMUecKas mKasua: 30Hbl, 3pbl, IEPUOBI, JTOXH.

HavanbHble sTanbl oprannyeckoil 3pontonuu. [losiBaeHue u 3BOJIOLUS NEPBBIX KIIETOK.
Opomtonusi Merabonu3zMa. Bo3HukHOBeHHE mepBbIX sKocucTeM. CoOBpeMEHHbIE MUKpPOOHbIE
OMOIUIEHKM Kak aHajor IepBbIX Ha 3emwse cooduiectB. Ctpomaronutsl. [Ipokapuorel u
JYKapHOTBHI.

[TpoucxoxaeHue sykapuoT (CHUMOMOTreHe3). DBOJIIOLIMOHHOE IPOUCXOKIECHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOLMU BbICIIMX pacTeHui. OCHOBHBIE apoMOp(o3bl pPaCTEHUH.
Beixon pacrenuit Ha cymy. IlosiBneHue CHOpPOBBIX pacTEHUMH M 3aBOCBAHHE HMH CYLIH.
Cemennble pactenus. [IporcxoxeHne BETKOBBIX PACTEHUH.

OcCHOBHBIE 3Tamlbl 3BONIONMU KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bl >KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBJIEHHE COBPEMEHHBIX TUIOB. IlepBbie XopaoBbIE
’KUBOTHBIE. J)KU3Hb B BOJE. DBOMIOIMSA MO3BOHOYHBIX. [IpoucxoxaeHue ampuOuii U penTuimii.
[Ipoucxoxaenne miekonuTarommx W OTUI. [lpuHIMn kimoueBoro apomopdoza. OcBoeHUe
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3ButHe xu3HM Ha 3emile 10 3paM U NEPUOAAM: apXeH, MPOTEPO30H, NAIEC030i1, ME3030H,
KaiiHOo30H. OOmias XapakTepuCTHUKa KJIMMara M TeoJIoTMYecKux mpouecco. [losBreHue u
paciBeT XapaKTepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB atMochepsbl.

MaccoBble BBIMUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnenctsus
MaccoBbIX BbIMHUpaHHUil. COBpEeMEHHBIH 3KOJOTHUECKUN KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUK OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaLun

[Toptpersr: ®@. Pean, JI. Cnanmnannuanu, JI. [lactep, 1. . Meunnkos, A. . Omapun, JIx.
Xonpeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
camo3apoxxieHust xu3Hm», «Cxema ombita C. Musiepa, I'. FOpu», «OTansl HeopraHHuecKon



3BOIIOLMNY, «['eoxpoHosornueckas mkana», «HadanpHble 3Tanbel OPraHUYECKON HBOJIFOLUNY,
«Cxema o0Opa3zoBaHUsi JYKapuOT MyTéM cuUMOMoreHe3a», «CucTtemMa 3IKHUBOW MPUPOJIBIY,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOrOKJIeTOUHble BoJopociany, «Mxu», «llanoporHuku», «l onoceMeHHbIE
pacteHus», «Opranbl LBETKOBBIX pacTeHui», «Cxema pa3BUTUS >KHUBOTHOTO MHpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocteitmmey», «Kumeynonomnoctaeie», «llnockue uepBu»,
«YIeHUCTOHOTHE, «PpIOBIY, «36MHOBOIHEICY, «IIpecMmbikarommuecs», «lITuuen,
«Munekonuratoue», «Pa3BuTue KM3HM B apXeWckoul adpe», «Pa3BuTue IKHM3HU B
MPOTEPO30MCKON 3pey, «Pa3BUTHE KU3HU B TAJCO30MCKOM 3pe», «Pa3BuUTHE XU3HU B
ME3030MCKOil 3pe», «Pa3BuTHe »KU3HUM B KallHO30HCKON »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapud pacTeHUN PA3JIMYHBIX OTAEIOB, KOJUIEKIIMU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThI
IIO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MTHUILl U 3BEPEH, KOJUIEKIMH OKaMEHEJIOCTEH, I0JEe3HBIX
HCKOIIAEMBbIX, MYJIS)KU OPIraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Muuiepa—tOpu mno
W3YYEHUI0 a0MOTEHHOTO CHHTE3a OPraHMUECKUX COSAMHEHUN B IEPBUYHOMN aTMocdeper.

Jladboparopnasi pabora «/3ydyeHne M ONUCAHUWE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckas pa6ora «M3ydeHne OCOOEHHOCTEN CTPOEHHS pPACTEHUH pa3HBIX
OTJZIETIOBY.

IMpakTuyeckas padora «/3yueHue 0COOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPOINOreHe3

Pa3paensl u 3agaun anTponosoruu. Meroasl aHTPOIIOIOTUH.

CraHoBIIEHHE NPEJCTABICHUN O MPOUCXOXKIECHUU ueoBeKa. PelnrunosHble BO33pEeHUSI.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo  uenoBeka ¢ JKUBOTHBIMHU. (CuHcTeMaTHMuUecKoe TOJIOKEHHE YeJIOBEeKa.
CBuzeTenbcTBa CXOJACTBA YENOBEKA C SKMBOTHBIMH: CpPaBHHUTEIHHO-MOp(]OIOrHUecKue,
sMOpHoNornyeckue, (HU3NOIOro-OMOXUMUYECKHEe, TNoBeJAeHYeckre. OTIMYMs YelnoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIHON CUCTEMBI.

JBuwxymme  cuibl  (QakTophl)  aHTPOMOreHe3a:  OWOJIOTUYECKHE,  COIHMANIbHEIE.
CooTHolleHrne ONOIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B AaHTPOIIOTeHE3E.

OcHoBHbIE CTaauK aHTpororeHesa. PanHue yenoBexkooOpa3Hble 00€3bsHbI (IPOKOHCYIIbI)
U paHHHE TOHTH/bI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U 0. ABCTPaIONUTEKN —
JBYHOTHE Npeaku JroAei. YenoBek ymenblid, NepBble U3rOTOBJICHHS OpyAHil Tpyna. YemoBek
OpSAMOXOJALIMIA M MEpBbIM BBIXOJ JItoJeH 3a mpenensl Adpuxu. Yenosek reiaenbOeprckuit —
001IMii MpeoK HeaHAePTaIbCKOTO YEJIOBEKa U YeJIOBEKa pa3yMHOro. YemoBek HeaHIepTaIbCKU
Kak BHUJ JIIOJICA XOJIOJHOTO KiauMara. YeraoBeK pa3yMHBIH COBPEMEHHOIO THIMA, JEHUCOBCKHUIA
YeN0BEK, OCBOEHUE KOHTUHEHTOB 3a mnpejenamu Adpuku. [laneoreHeTrka 1 maaeoreHoOMUKa.

OBOJIIOLIMS COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBIH OTOOp B MOMYJSALHUSAX YEIOBEKa.
Myranuonssiit poriecc U noaumop¢dusm. [lomymnsioHHbIe BOIHBI, Ipeii( reHoB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJALUAX COBPEMEHHOTO YeJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosibmme pacel: eBponeouaHas (eBpasuiickas),
aBCTPANIO-HErPOUIHAS (DPKBaTOpHAlIbHAsI), MOHTOJIOMIHAS (a3MaTCKO-aMepHKaHCKas). Bpems u
IyTH pAacCeJIeHWs 4YeloBeKa II0 IulaHere. EnWHCTBO 4enoBedeckux pac. HaydHnas



HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucmocoOieHHOCT, uenoBeKa K  pa3HbIM  yCIOBUSM
OKpyKaromien cpensl. Biausaue reorpaduyeckoit cpeasl u nperida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKaA.

MexaucuuruinHapaple  MeToAbl B (u3nyeckoil (OMOJOrMYecKoi) aHTPOIOJIOTHH.
OBOJIOIMOHHAS ~ AHTPOIOJIOTHSI M TMaJlCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOIMYJISALHUM.
buocounanpHple  HccleOBaHMA ~— OPUpPOJAbI  YelloBeka.  VccimepoBaHMe — KO3BOJIIOLUHU
OMOJIOrMYECKOI0 U COLMAIBHOIO B YEJIOBEKE.

JdemMoHcTpauMu

[Toptpetsi: Y. apBun, JI. Jluku, S. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeTOAsl  aHTPOMOJIOTUMY», «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hble 00e3bsiHB), «CKeNeT 4eloBeKa M CKeJeT WIMMIaH3e», «PyauMeHTsl u
aTaBU3MbI», «J[BIDKyIIME CHIIBI aHTPONOreHe3a», «IJBOJIOIUOHHOE JPEBO UEIOBEKay,
«ABcTpanonurek», «HenoBek ymensliiy, «HenoBexk npaMoxonamuiy», «JIeHnCoOBCKUI 4eT0BEK»
«Heanpepranbupl»y, «KpomanboHbD, «lIpenkn uvenoBekay», «ITambl 3BOJIOLUU UYEIOBEKAY,
«Pace1 uenoBekay.

O6opynoBanue: MyJIsDKM OKaMEHEJIOCTEeH, MPeMETOB MaTepUAIbHON KYIbTYphl MPEIKOB
yenoBeka, penponykiuu (dotorpadpun) kKapTuH ¢ MHUGPOIOTHUYECKUMHU U OuOIEHCKUMU
CIOXKETaMM IPOUCXOXKICHUSI YelloBeKa, poTorpaduu HaxX0I0K UCKOMAEMbIX OCTATKOB YEJIOBEKA,
CKEJIET YEJIOBEKa, MOJIEb Yepera 4esloBeKa M ueperna LIMMIaH3€, MOJENb KHCTU YeJOBeKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOpca MPEIKOB YeIOBEKa.

JlabopaTopnasi paGora «lI3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueloBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOrMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorusi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0PraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHue U pasButhe sKojoruu B Tpymax A. ['ymOonpara, K. @. Pymse, H. A.
CeseproBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosnoruu. CBsi3b
DKOJIOTHH C IPYTUMU HayKaMH.

Mertonbl skosoruu. [loneBbie HaOMOIEHUS. DKCIIEPUMEHTH B 3KOJOTUU: MPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpY’KalOLEH CpeJibl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJIO0AILHBIN.

3HAaueHUE DKOJOTMYECKMX 3HAHUM JUIS 4YENOBEKAa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€HM uenoBeuyecTBa C MNpuUpofoid. POpMHUPOBAHUE DSKOJOTMYECKOW KYIbTYpPHl U
HKOJIOTMYECKOM TPaMOTHOCTU HACEJIEHUSI.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omabar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmunpr u cxembl: «Paznensl skoioruny, «Metoasl skojgoruny, «Cxema MOHUTOPHHTA
OKPYKAIOIIEH Cpeb».

JlabopaTopnasi padora «l3yueHne METO10B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OOMTAHUSA

Okonoruyecknue (akToppl W 3aKOHOMEpHOCTH uX  JedctBus. Knaccudukanus
IKOJIOTUYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOTHYEeCKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JIeMCTBUS 3Konornyeckux pakropos. [Ipasuno munumyma (K. npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.



Aobuotndeckue (akTopbl. CBET Kak 3KoJorHueckuii ¢akrop. [leficTBUe pa3HBIX Y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpPraHU3Mbl. ODKOJIOTMYECKUE TPYIIbl PACTEHUN U >KUBOTHBIX IIO
OTHOLIEHHUIO K cBeTy. CurnanpHas posib cBera. doTonepuoausm.

Temnepatypa kak sKkonorudeckuil ¢akrop. [leiictBue TemmepaTypbl Ha OpPraHHU3MBIL.
[TolikniioTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocte kak skonormueckuii (akrop. [Ipucnocobnenus pacteHuil K MOAIEpKAHUIO
BojHOro Oananca. Kiaccudukamms pacTteHuid 1O OTHOIIEHMIO K Boje. llpucnocoOnenus
JKMBOTHBIX K U3MEHEHHIO BOJIHOT'O PEXHUMa.

Cpenbl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA36MHO-BO3IYIIHAs, MOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAs!, BHYTPHOpraHU3MeHHas. (DH3UKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX Cpeiax.

buonornueckue putmbl. BHeniHue u BHyTpeHHHE pUTMBbL. CyTOYHBIE U TOJAMYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUH JKU3HU.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xu3HeHHol (opme. KuzneHHBIE (OPMBI
pacTeHMii: JAepeBbs, KYCTapHHUKH, KYCTapHUYKH, MHOIOJETHHE TPaBbl, OJHOJETHHE TPAaBBI.
Kvznennole (QOpPMBI KUBOTHBIX: THUAPOOMOHTHI, T€OOMOHTHI, a’poOUOHTHL. (coOeHHOCTH
CTpOEHHS M 00pa3a KU3HHU.

buotnyeckne  ¢dakrtopel. Buapl OMOTHYECKMX  B3aWMOJCHCTBHN: KOHKYPEHIHS,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, xoomepars, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckne  B3auMMOJICHCTBHS  (TOIMUYECKHUE,
dopuueckue, abpuueckue). 3HayeHHE OMOTHYECKHUX B3aUMOJCHCTBUN Ui CYLIECTBOBAHUS
OpraHu3MoB B cpesie ooutanus. [[puHIUI KOHKYPEHTHOTO UCKIIIOUEHUSI.

JleMoOHCTpaL Ul

Tabnuupl 1 cxembl: «IKosornyeckue (Gpaxkropb», «CBETOBOW CHEKTP», «IKOJIOTHYECKUE
TPYIIIBI dKUBOTHBIX MO OTHOLIEHUIO K CBETY», « T €INIOKPOBHBIE KUBOTHBIEY, «XOJIOJHOKPOBHBIE
KHUBOTHBIE», «DU3HONOTHYECKHE aJanTaluu KUBOTHBIX», «Cpenbl OOUTaHUS OPTaHU3MOBY,
«buonoruyeckue putMbl», «KusHeHHsle HOpMbI pacTeHui», « Ku3HeHHbIe POPMBI )KUBOTHBIX,
«OKOCHCTEMA IIUPOKOIMCTBEHHOIO JiEca», «IDKOCUCTEMA XBOMHOro Jiecayn, «llemu muranus»,
«XumnnyectBo», «Ilapazutuzm», «Konkypenuus», «Cumonos», «KommeHncaansm».

OOGopynoBanue: repbapuu pacTeHH W >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHEIIOOUBBIE W TEHEBBIHOCIUBbIE KOMHATHBIE
pacTteHus, repOapul M KOJUIEKLIIMU TEIUIOMIOOMUBBIX, 3MMOCTOMKHX, MOpPO30yCTONYMBBIX
pacTeHMii, 4Yydena MNTHULl U 3Bepel, repOapuu pacTeHH, OTHOCSIIMXCS K Trurpopuram,
Kcepouram, Me3oduTaM, KOMHATHBIE pACTEHHsS JaHHBIX TPYII, KOJUIEKIIMH KUBOTHBIX,
oOHuTaIOIUX B pa3HbIX Cpelax, repOapuu U KOJUIEKLIUU PacTeHUH M KMBOTHBIX, 00JIala0IINX
YepTaMy TMPUCHOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TrepOapuu u
KOJUIEKIIUM PACTEHUN W JKUBOTHBIX PA3JMYHBIX >KU3HEHHBIX (OPM, KOJUIEKIMH >KMBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKHX B3aUMOJACHCTBUSIX.

JlaGopaTopHas paGora «BrIsgBieHre TPUCTIOCOOICHUN OPTaHU3MOB K BITUSIHUIO CBETa.

JlaGopaTtopnass pabora «BblsiBiIeHHE NPUCIOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIEPATYPHI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHH W3 Pa3HBIX MeECT
oOUTaHUSDY.

Tema 8. Jko/10rus1 BUAOB M NOMYJIALHI



DKOJIOTUYECKHE XapaKTepUCTUKH momymsinuu. [lomynsauusa kak Ouonoruyeckas cucTeMa.
Ponp HeogHOpOmHOCTH cpenbl, GU3MUECKUX OaphepoB U OCOOEHHOCTEW OMOJIOTHH BHIIOB B
(bopMHpPOBaHUYU MPOCTPAHCTBEHHOM CTPYKTYpHI MOMYJsuil. OCHOBHBIEC TIOKA3aTEIH MOMYJISLUH:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PACTHAs M IOJOBas CTPYKTypa, POXKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

Okojnoruyeckas CTpykTypa nomyisauud. OLeHKa YHUCIEHHOCTH MOmyssiuu. JuHamuka
MOMYJISIUUU U €€ peryisiuua. buoTH4yeckuil MoTeHIran nonyiassuui. MoaenmpoBaHue JUHAMUKA
nonyisiuuu. Kpusbsle pocra uyucinenHoctu nonyisuuu. Kpusele BbDKuMBaHMA. Perymsmus
YUCIIEHHOCTU TMOMYJSALMHA: POJb (PAaKTOPOB, 3aBUCIIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »sKoMOrMYecKo Huie BUAa. Mecroobutanue. MHOroMmepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humud. [loreHnuanbHas u
peann30BaHHAas HUILIN.

Bun xak cucrema nomymsuuil. Apeansl BUAOB. Buibl M HMX JKU3HEHHBIE CTPATErMH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU T[OBEJIEHUS M MUTpalMil >KUBOTHBIX. bHojgornueckue MHBa3UU
Yy>KE€POJIHbIX BUJOB.

JleMoOHCTpaL Ul

IToprper: Ix. M. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKHUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTPYKTypa nonyiasiuun», «Bo3pacTHble nupamuabsl nHomyimsinuun», «CKOpPOCTb 3aceieHust
MOBEPXHOCTU 3EMJIM Pa3Iu4YHBIMH OpraHuzMamu», «Mojens skonornueckord Humm Jlx. U.
XaT4ynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHust ceMsH pacCTeHUN K PaCCENCHUIO».

Tema 9. Dkos0rust cood1EeCTB. IKOJOTHYeCKHE CHCTEMBI.

CooOuiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHose.

Okocuctema kak oTkpeiTasg cucrema (A. JIx. Tencnm). DyHKUMOHANBHBIE OJOKU
OpraHU3MOB B JKOCHUCTEME: NPOAYLEHTbI, KOHCYMEHThI, peAyleHThl. Tpoduueckue ypoBHH.
Tpoduyeckue nenu u ceru. Abuornyeckue 00ku 3xocucTeM. [1ouBBI M WIIBI B dKOCHUCTEMAX.
KpyroBopoT BEeHIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE ITOKa3aTeNN 3KOcUCcTeMBl. broMacca n npoayKiusa. DKOJIOrH4eCKUe MUPaMUbl
yucesl, OnomMacchl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOIECTB — cyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
OPUYMHBL. AHTPOIIOTE€HHbIE BO3JeHcTBUSA Ha cykueccud. KimmakcHoe — cooOIecTBo.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Dkocucmemvl myHop, 1ecos, cmenetil, NyCmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArpouneHo3. Pasmuuus mexay
AQHTPONOTEHHBIMU U MPUPOJHBIMU SKOCUCTEMAMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢ayHa.
CunaHTponu3anusi ropoJckoil  ¢ayHel. buomormdyeckoe u  XO3MHCTBEHHOE 3HAaYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.



3aKkOHOMEpHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJICHCTBHUN  OpPraHM3MOB B
sKocucTeMax. Poav kackaonozo s¢ghghexkma u 6u008-30upuramopos (Kiouesvix 6udos) &
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W  BEIIECTB MEXKAY CMEXKHBIMU
9KOCUCTEMaMH. Y CTOMYMBOCTH OpPraHU3MOB, TOMYJISALMA M DKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U aHTPOIOTCHHBIX BO3/I€HCTBUM.

Mexanusmbl  8030elicmeusi  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2aHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl 9IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeTooIoruss MOHUTOPUHIAa €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

JleMoOHCTpaL U

[Toprper: A. JIx. Tencnu.

Tabmune! u cxeMbl: «CTpyKTypa OHOLIEHO3a», «DKOCHUCTEMA IMIMPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOrO Jecay, «DyHKIMOHAIbHBIE TPYMNIbl OPraHU3MOB B HKOCHCTEMEY,
«KpyroBopor BemectB B 3Kkocucrteme», «llemm mnuTaHus (macTOWINHASA, JSTPUTHAS)»,
«IKOJOTUYECKAs MUPAMUJIa YUCEID», «IKOJIOTHYECKas MUpaMua OMoMacch», « IKOJIOTuIecKas
nupamuaa sHeprumy», «OOpasoBanue Ooiortay, «llepBuunas cykieccus», «BoccTaHoBieHue
Jjeca moclie Mmoxapa», «IKOCUCTeMa 03epa», «ArporeHos», «KpyroBopoT BeIIECTB U TOTOK
SHEPTuu B arporeno3ey, «[Ipumepsr ypOoskocucTem».

OOGopynoBanue: repbdapul pacTeHUM, KOJUICKIIMM HACEKOMBIX, Yyuyesia NTHI[ U 3Bepew,
repOapuu KyIbTYPHBIX U JUKOPACTYLIUX PACTCHUI, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo0o3KOCUCTEMBD.

Jlaboparopnasi padora «/3yueHnue pa3HOOOpa3usi MEJIIKUX TOUYBCHHBIX YWICHHCTOHOTHX B
Pa3HbIX SKOCUCTEMAX.

IKeKkypeusi «IKCKypcHs B TUIUYHBIN OuoreoneHo3 (B n1yOpaBy, Oepe3HsK, elbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH YT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha I0JI€ WM B TEIUIMYHOE XO35HCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmerianerapHas o6ojouka 3eMiH, TJe CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. Pa3BuTue npeacrasienuit o ouocdepe B pyaax 3. 3tocca. Yuenue B. . BepHanckoro o
6uocpepe. Obmactu 6uocdeps u e€ cocra. JKupoe BemecTBo Onocdepsl U ero GyHKIUU.

3aKOHOMEPHOCTHU CcyliecTBOBaHUsI Onocdepsl. OcoOeHHOCTH Onocdepsl Kak ri1o0anbHOM
skocucTeMmbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBoporel Bemiects U
OMOreoXMMHYECKHEe UKIBI (YIiiepo/ia, a3ota). PUTMHUHOCTS sBIIeHU# B 6uocdepe.

3oHanbHOCTh OuOCchepsl. [lonarue o Ouome. OCHOBHBIE OMOMBI CYIIN: TyH/pa, XBOIHbBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BbICOKOTOpbsi. Kitumar, pacTUTeNbHBIN U KUBOTHBIN MUP OMOMOB CYILIH.

Crpyktypa M (GYHKLIHS JKUBBIX CHCTEM, OLEHKAa HMX PECypCHOro IOTEHLHala |
6rochepHbIX QYHKITHIHA.

JleMoOHCTpaLun

[Toptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuuel u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «KpyroBopot
yriaepoja B mpupojae», «Kpyrosopot kucinopona B npupojae», «Kpyropopot Boabl B IpUPOJIEN,
«OcHoBHBIE OWOMBI cymmny, «Kimmmarumaeckue mosica 3emum», «Tynapay, «Taiiray,
«Cmemannbiii  nec», «lllupokonucTBenHslid Jnecy, «Cremb», «CaBanHay, «llycTbIH:Y,
«Tponmyeckuii mecy.

OGopynoBanue: repdapuu paCTeHUN Pa3HBIX OMOMOB, KOJUICKITUHN YKUBOTHBIX.



Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKoNoru4yecknue KpU3UChl M WX NpUYUHBL BoszneiicTBue uenoBeka Ha Ouocdepy.
3arpsisHeHUE BO3AYIIHON cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHHEe BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Paszpymienue nouBsl. OXpaHa NOYBEHHBIX pecypcoB. M3MeHeHHe KiiuMara.

AHTpPONOT€HHOE  BO3JEHCTBME HA PACTUTENbHBIM M KMBOTHBIM wmup. Oxpana
PaCTUTEIBHOTO U XUBOTHOTO MHpa. OCHOBHBIC MPUHIIMITBI OXPAHBI MPUPOABI. KpacHbIe KHUTH.
Oco60 oxpansiembie nipupojubie Tepputopun (OOIIT). boranuyeckue caabl U 300J0THYECKUE
MapKH.

OcHOBHBIEC IPUHIIUIIBI YCTOMYMBOTO Pa3BUTHUS YENIOBEUECTBA U MPHUPOAbL. ParronanbHOe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emnn. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3HCca
U €r0 BEpOSITHbIC TIOCTIEICTBUS.

Pa3BuTHe METOAOB MOHUTOPWMHTA Pa3BUTHsSI ONACHBIX TEXHOTCHHBIX MPOIIECCOB.
Cucmemmubie ucciedosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue 00CMyn K UHGOpMAYUU NO COCMOAHUIO OMOEIbHLIX BUO08 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem 1 cnocobos Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpykyusa mopckux u HazemMHwviX 9KOCUCTEM.

JleMoOHCTpaL Ul

Tabmuer u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHue TUApochepb»,
«3arpszHenune mouBbl», «[lapHukoBbiii  3ddekT», «Ocobo oxpaHseMble MNPUPOIHBIE
TEPPUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaguu OXpaHSIEMbIX pPACTEHWH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BHUOJIOT'NHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYarOIIUMUCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMYHOCTHEBIE, METAIIPEIMETHBIC U TIPESIMETHBIC.

B cTpykType JTUYHOCTHBIX Pe3yJbTaTOB OCBOCHHS MPOrPAaMMBI IO OHOJIOTUU BBIACIICHBI
CIICAYIONIME COCTABJIIONINE: OCO3HAHWUE OOYYAIONIMMHUCS  POCCUHCKOW  TpakJaHCKOH
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
Hanuuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXKIIEHUI JINYHOCTH Ha OCHOBE KIIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJIUIUN Pa3BUTHUS
OHMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYUYAIONIMXCSl PYKOBOJCTBOBATHCS B
cBOEH ACATCIIbHOCTHU IIEHHOCTHO-CMBICJIIOBBIMHU YCTaHOBKaMH, MMpUCynmuMu CUCTEMC
Ouonornyeckoro  o0pa3oBaHUSs, Haauyue NPABOCO3HAHUS ~ DKOJOTHUECKOW  KYIBTYPHI,
CnOCOOHOCMU CMA8UMb TIEITA U CTPOUTH KU3HEHHBIC TIJIaHBbI.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHHS MPOIPAaMMbI 10 OHUOJIOTHH JIOCTUTAIOTCS B €IMHCTBE
y‘Ie6HOﬁ U BOCIIMTATCILHOU ACATCIIBHOCTH B COOTBCTCTBHU C TPaJUIIHMOHHBIMU pOCCI/IﬁCKHMH
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMH B
oOIIecTBe TpaBWIAMH W HOPMAaMHU MOBEICHHS M CIIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHHMS,
CaMOBOCIIUTAHMSI ¥ CAMOPA3BUTHS, PA3BUTHUSI BHYTPCHHEH TO3MIIMU JTMYHOCTH, MATPHOTH3MA H
YBAXXEHUA K 3aKOHY U IIPaBOIOPSAKY, YEJIOBEKY TpyJda M CTaplIeMy IIOKOJIECHHIO, B3aHUMHOIO
YBaXCHMU, GepemHoro OTHOILICHUSA K KYJIbTYPHOMY HaCJICOIUr0 u TpaauuusaM
MHOT'OHAIIMOHAILHOTO Hapoja Poccuiickoit deneparnu, mpupoie U OKPYKAIOIICH cpee.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHUS YUYEOHOTO mpenMeTa «BbroIorus» TOMKHBI OTpaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsI PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
HOSHIII/I@ﬁ JIUYHOCTH, CHUCTEMOU HOCHHOCTHBIX OpI/ICHTaHI/II\/JI, IMO3UTUBHBIX BHYTPCHHUX
yOeXACHHU, COOTBETCTBYIOUIMX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  0OIIecTBa,
pacuIipeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HaHpaBJ’IeHI/II\/’I BOCIIMTATEILHOU ACATCIIbHOCTH, B TOM YHUCJIC B YaCTH:

1) rpaKIaHCKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydYaromerocs Kak AaKTUBHOTO H
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB U O6$I33HHOCT€I\/'I, YBAXXCHHUEC 3aKOHA U
IIPABOIIOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pelieHnr y4eOHbBIX U TO3HABATENbHBIX 3a/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPHUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE YUYUTHIBATh B CBOMX JCWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBHS JIOJIEH ¢ pa3HBIMU yOEXKIEHUSIMHU, KYIbTYPHBIMHU IIEHHOCTSIMH U COLIMATIBLHBIM
MIOJIOKCHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B MPOHECCEC COBMECTHOI'O BBIITOJIHCHHUA y‘—Ie6HBIX,
MO3HABATENbHBIX M UCCIEAOBATEIbCKUX 3aJla4, YBAXKUTEIBHOTO OTHOILIECHUS K MHEHHIO
OTIIMIOHEHTOB MPH 00CYXJACHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COACPIKAHMUS,

TOTOBHOCTh K T'YMaHUTAapHOU M BOJIOHTEPCKOU J1€ATEIbHOCTH;



2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POoIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWIO M IAMITHUKAM IPUPOJIBI,
JocTXKeHusIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/IE;

CIIOCOOHOCTh OILICHMBATh BKJIAJI POCCHUMCKUX YUYEHBIX B CTAHOBIIEHHE U pPa3BUTHE
OHMOJI0TUY, TOHUMAaHK 3HAYeHUs1 OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIYyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOUYAsi CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILIICHHUI;

MNOHUMaHHUE SMOIMOHAJIBHOTI'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHUE MPOSBIATH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIY M :

MOHMMAaHWE U peann3alys 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (340pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATaHCUPOBAHHBIM PEXKHUM 3aHITHH U OTJIbIXA,
perynsipHasi (u3uUYecKas aKTHUBHOCTh), OEpeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HMUECKOMY U TICUXHUECKOMY 3JI0POBEBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBbIO U KU3HU JIFOCH;

OCO3HAHUE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KYpEHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Yy, OCO3HaHHE [IEHHOCTU MacTepCcTBa, TPYa0Jt00ue;

TOTOBHOCTbH K aKTUBHOM JEATEIHFHOCTH TEXHOJIOTHYECKON M CONUATILHOM HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JIeATETbHOCTb;

WHTEpPEC K Pa3IudHbIM cepaMm TMpoecCHOHATBHON NeATeIbHOCTH, YMEHUE COBEPIIaTh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIE )KU3HECHHBIE TUTAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUH Bcel
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTHYECKHU 11e51eCO00pa3HOe OTHOIIEHUE K IIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBIIIEHUE YPOBHS SKOJIOTMYECKON KYJIBTYpBl: MPUOOpETEHHE OIBbITAa IIAHWPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME INI00AIBHOrO XapaKTepa 3KOJ0rMYECKUX Ipo0sIeM U IyTel UX pelIeHus;

CHOCOOHOCTh HCIIOJIb30BaTh MPHOOpETaeMble IPU U3YUYEHUH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEIHICHUH MPOoOJeM, CBS3aHHBIX C palMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOOI0AeHNE
IpaBUJ MOBEJCHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTHUBHOE HEIpPUATUE JEHUCTBUM, INPUHOCIIIMX BpEI OKPYXKAlOLIEHd INPUPOJHOM cpene,
yYMEHHUE TMPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh HUX;

HQJIMYUE PA3BUTOrO HKOJOTHYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYJIbTYpbl, OIbITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI MMM B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHOM IpPaKTHUKE, FOTOBHOCTU K Y4YacTHIO B
IPAaKTUYECKOH 1eATeIbHOCTH 3KOJIOTMYECKON HallPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHOM MpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEpILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKON KYJIBTYphl KaK CPECTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpY KarolleM
MHUpe KaK O €IUHCTBE IpPUPOAbI, YelOBeKa U oOIecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHuH NpobieM COXpaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECieueHus
HOBOT'O YPOBHS pa3BUTHsI MEIMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pewaTh pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, IOUCKA MyTEeH BBIX0/a U3 TI00aTbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOHUMBOMY Pa3BUTHUIO, PAllMOHATIbLHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKMX 3HAHMM B LIEJISX MOBBIMIEHUs OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAyYHON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (yHKIMOHAJIbHON
rPaMOTHOCTH o0yuarouxcs, GopMUpyeMoil pu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJlydyaeMble 3HAaHUS JUId aHaiu3a M OOBSICHEHUS SBICHUN
OKPY’KaIOIIero MUpa M MNPOMCXOJAIIMX B HEM H3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHUSI Ha OCHOBE HAy4yHbIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BaTh OMOJIOTMYECKHE 3HAaHUS IS peIIeHUs
po6JeM B peabHbIX KU3HEHHBIX CUTYallUsX;

OCO3HAaHHE IIEHHOCTH HAayYHOH J1eATeNIbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUIAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpPa30BaHUIO M CaMOOOpa3OBaHHIO, K
AKTUBHOMY TIIOJIYYE€HUIO HOBBIX 3HAHMHM 1O OHMOJOTMHM B COOTBETCTBHUM C >KU3HEHHBIMHU
MOTPEOHOCTSIMU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yNbTaThl OCBOCHUS y4eOHOTro mpeamera «bHOJOrHs» BKIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpeaMeTHbIE) OOIIeHAYYHbIE TOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKaxX (BEUIECTBO, SHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIH (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJIOBaHMUEe, HAOII0JEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHe); YHHUBEpCAIbHbIC
yueOHbIe JeicTBUS (T03HaBaTeIbHbIE, KOMMYHUKATUBHbBIC, PETYISTUBHBIE), 00ECIEUHUBAIOIINE
dbopmupoBanrne (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHOW KOMIIETEHITUM OOYyYaIOUTUXCS,
CHOCOOHOCTh 00yJaromuxcst HCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTHNHAPHBIC,
MHUPOBO33pEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMAJILHOM MPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YpOBHE CpEIHEro oO0mero oOpa3oBaHHs Y
oOygaromerocss Oyayr copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIBHBIC ydeOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4eOHBIE JEWUCTBUS, PETYIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe AeMCTBUS, COBMECTHAS IEATEIbHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOrPaMMBI CPEIHETro O0IIero oOpa3oBaHUs
JIOJIKHBI OTPaXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITEIILHO (DOPMYJTMpPOBaTh M aKTYyaJIM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

UCIIOJIb30BAaTh TPU OCBOCHMHM 3HAHUU MPUEMBI JIOTUYCCKOTO MBIIUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIeHHUsI), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHITHUH (BBIIETATH UX XapaKTEPHbIE MPU3HAKK, YCTAHABIIUBATDH CBSA3H C IPYTHUMHU MOHATHIMH);

OTIPE/ICIIATh TEIHM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHTB PE3yIbTAaThl JICITSILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI JUisi OObACHEHUs (AKTOB U SIBICHUN KUBOU
PUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKJCHUS (MHIyKTHUBHBIC, JCIyKTUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTABICHHS CYIIECTBEHHBIX CBS3eH U
OTHOIIIEHUN B M3y4aeMbIX OHMOJOTUYECKHX OOBEKTax, a TaKKe MPOTHBOPEUYHMM PA3HOTO poja,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaTeIBaTh TUIAH PEIICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepUAIbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JIEATCIBHOCTh, OIICHWBATH COOTBETCTBHE PE3YJIHTATOB IEJISAM,
OIICHUBATh PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJMHHUPOBATh M BBIMOIHATH pPadOTy B YCJIOBHSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HESHHBIX TPOOJIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBUS:



BJIa/IETh HAaBBIKAMHM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHus: npoodsieM, COCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs IPAKTUUECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTH IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETALMY, TPEOOPa30BaHUI0 U MPUMEHEHHMIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUM YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOU TEPMUHOIOTHUEH, KIIIOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLlUsX;

BBISIBJISITH [IPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady, BbIABUIATH
rUnore’y e€ peuieHusi, HaxOIuUThb AapryMEHThl [JIs J0Ka3aTelIbCTBa CBOUX YTBEPXKICHHIA,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

QHAIN3UPOBATh IIOJYYEHHBIE B XOJ€ PpELICHUS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBII OIbIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHUS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOsiactu
KU3HEJEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTeil;

BBIJIBUTATh HOBBIE WJEH, NpPEUIaraTh OPUTMHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3UYHBIX MCTOYHHMKAX HH(OpManuu (TeKcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsIX U CIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIW3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BHUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynHpoBaTh 3ampoChl M TNPUMEHATh pa3IMYHblE METO/Abl NpH IOUCKE M OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMaNbHYIO (OpMYy TpPEACTaBICHUS OMOJIOTHYECKOMN
uH(popMannu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIH30BaTh HAy4YHBIM S3bIK B KA4eCTBE CpEJCTBA TpH padboTe C OHUOIOTHYECKOM
uHpopMaLrel: TpUMEHITh XUMHUYECKHe, (PU3NYEeCKHe U MaTeMaTH4YeCKUe 3HAKHM M CHMBOJIBL,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alMThl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJIBLHBIMH KOMMYHHUKATHBHBIMHU 1eHCTBUSIMHU:

1) obenmue:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, AKTUBHO y4acTBOBaTh B JHAlore
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJBHO BBINIOJHEHUs TMIpe/UlaraéMoi 3aJa4yd, Y4MTHIBaTb MHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCUN);



pacro3HaBaTh HEBEpOaJbHBIE CpEICTBAa OOIICHMS, MOHMMATh 3HAYEHHE COIMAJIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(PIUKTHI U
BECTH I1EPErOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMU OOIIEHHS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTHUX JIOACH, MPOSBIATh YBAXKUTEILHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHMSI C HCIOJB30BAHUEM SA3BIKOBBIX
CPEJCTB.

2) COBMECTHAsI 1eSITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3auMOIEHCTBYS IPU pelIeHUH yueOHOM 3a/1auH;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPJAWHUPOBATH
JEUCTBUSA 10 €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIpPENeNATh POJM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHOM paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HJIEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSIBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBHAMM:

1) camoopranu3amusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS BBIABIEHUS NpoOJieM M HX pElIeHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpYXKaroIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JI€ATEIbHOCTh, BBIABISATH IPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 33Ja4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTECHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO M TPOSIBIICHUIO IMIMPOKON SPYIUIIUHN B Pa3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBINA U KYJIbTYpHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCUTb KOPPEKTUBBI B AESITEIBHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LEISM;



BJIa/IETh HaBBIKAMH MMO3HABATENIbHON pedIeKCuu Kak OCO3HAHUSI COBEPIAEMbIX JEWCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, HCIIOIB30BATH MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOTO PELICHMUS;

YMETb OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS MO0 UX CHIKEHUIO;

IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTruX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C IMO3ULMU APYrOro YeIOBEKa.

HPEAMETHBLIE PE3YJIbTATHBI

[IpenmerHble pe3ysbTaThl OCBOEHUS cOJEpKaHMs ydeOHoro mpeamera «buosorus» Ha
yriyOoJIEHHOM YPOBHE OPMEHTHPOBAHBI Ha o0ecriedeHre MPOoPUIBbHOTO 00YIeHHS 00yUYaroIuXCs
Oouonornu. OHM BKIIOYAIOT: creUu(pUYECKHue sl OHOJIOTMM HAy4YHbIE 3HAHHS, YMEHUS U
CHocoObl JEMCTBUI 1O OCBOEGHMIO, HMHTEPHpPETAMUd U IpeoOpa3OBaHUI0 3HAHWM, BHJbI
NEeSITEIbHOCTH MO TOJYYEHUIO HOBBIX 3HAHUM M MX HNPHUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX CUTyauusx. [IpeqmeTHble pe3ysbTaTsl IPEICTaBICHbI 110 T01aM
U3Y4EHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 kaacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MecTe U PoJIi OHMOJIOTHMH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTHUHbI MHpA, B IIO3HAHUU 3aKOHOB IPUPOABI U
pelIeHny IpodIieM paliMOHAIBHOIO IPUPOIOTIOIb30BaHMS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBONOJAraroline
OMOJOTrMYECKHEe TEPMHUHbI U TOHATHUSA (PKU3Hb, KJIETKA, OpraHu3M, METa0OoJu3M, TOMEOCTas,
CaMOpEeryJIsilMsl, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckne Teopun (kiaetouHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpPOMOCOMHAasi TeOpHusi HacleAcTBeHHOCTH 1. Moprana), yuenus (H. 1. BaBunoBa — o neHtpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOrO MOKOJIEHMS, pacIIeIJICHHs, YUCTOThl raMeT, He3aBUCUMOro HacneaoBanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HACIEICTBEHHOM u3MeHunBoctd H. V. BaBuioBa), NpUHIMITBI
(KOMILIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH Hay4YHOI'O MO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKUX
MCCJIEIOBAHUSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOIII0ICHHE, SKCTICPUMEHT);

YMEHME BBIACIATh CYIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK NPOKApHUOT U JYKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHHIA,
’KMBOTHBIX M Y€JIOBEKa, CTPOCHHSI OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHUl, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIECTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
Opo>keHHsI, aBTOTPO(PHOro M reTepoTpo(HOro TUIMOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, MeH03a, raMeToreHesa, ’MOpUoreHe3a, MoCTIMOPHOHAIBLHOTO Pa3BUTHUS, PAa3MHOKEHHUSI,
WHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWCTBUS T€HOB, TeTepo3uca,
UCKYCCTBEHHOT'O 0TOOPA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPTaHOMJAAMU KIETKH M UX (PYHKIHSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEW U UX (QYHKIUSMHU, MEXy OpraHaMU U CHCTEMaMU OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YEJIOBEKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OPraHOB M HX
GyHKIUSAME, MEXAY JTanaMd oOMeHa BeIIeCTB, dTalaMH KIJIETOYHOTO LMKJIA U >KU3HEHHBIX
[UKJIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeasl OOUTAHHUS;

YMEHUE BBISBIISATH OTIUYUTENbHBIC NMPU3HAKH JKMBBIX CHCTEM, B TOM YHUCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS IOKa3aTeIbCTBA POJCTBA OPIaHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

yYMEHHUE pelaTh OWOJIOTHYECKHE 33aJa4H, BBIBIATh MPUYUHHO-CIEICTBEHHBIC CBS3U
MEXJy HCCIEyeMbIMI OHOJOTHYECKUMH TpOIleCCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH IOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M MPAKTUYECKHE PaboThl, COOMIONATh MpaBUIIa TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYI0OBaHHUEM;

YMEHHE BBIJIBUTaTh THUIOTE3bl, MPOBEPATh HMX HKCHEPUMEHTAIbHBIMU CPEACTBAMU,
bopMynupys 1eib UCCIeI0BaHus, aHATM3UPOBATh MMOJYY€HHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

yYMEHHE y4acTBOBaTh B Yy4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, SKOJOTHU U
MeIUIuHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOIMYHO MPEICTABISATH
MOJTy4YEHHBIEC PE3YJIbTAThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEIOBAaHUN B 00JacTH
Ouosornu W MeIWIUHBI (KJIOHHPOBAaHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
WU3MEHEHHE TeHOMa U CO3[aHHe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOp OyAyIei mpodeccuoHanbHON AeITeIbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUHU, CEIHCKOTO X0341CTBa, MUIIEBOU
NPOMBIIIICHHOCTH, YITyOJIATh TO3HaBaTEeNbHBIA HMHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHu3alUsaX CPEAHEro NPOoPeCcCHOHATBHOTO U BhICIIEr0 00pa30BaHusl.

[IpenmerHble pe3yabTaThl OCBOEGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHHI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
OPUPOJBI U PEIIEHUU HKOJOTHYECKUX MPOOJIeM YeloBeYeCTBa, a TAaKXKe B PEIIEHHU BOIPOCOB
palMOHATIFHOTO TPUPOIONIONBF30BaHUs, U B (OPMUPOBAHMHM IIEHHOCTHOTO OTHOIIEHHS K
npupose, oOLIeCTBY, YENOBEKY, O BKJIAJIlE POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pasBUTHE OMOJIOTHY;

yYMEHHUE BIa/IeTh CUCTEMOI OMOJIOTMYECKMX 3HaHUI, KOTOpas BKIIOYAET ONpPEesICHUS U
MOHMMaHHUE CYINTHOCTH OCHOBOMOJATalOMIUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTteMa, Owuocdepa), Oumosormdeckue Tteopuu (dBomonMoHHAs Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBoiouuu), yueHus (A. H. CeBeproBa — 0 MyTsX M HampaBJIEHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoacta K. M. bopa), mpasuna (Muanmyma lO. JInbuxa,
AKOJIOTHYECKON MTUPaMUIbl YHEPTUHN ), TUITOTE3bI (THmnoTe3a «vupa PHK» V. I'unbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHWS, WCIONb3yeMbIMH B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOINOIEHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHME BBIACIATh CYLUIECTBEHHbIE IPU3HAKU: BUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
O6uocdeppl, CTaOMIM3UPYIOILEro, MABMKYLIEIO U pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pa30BaHUs, BIUSHUS ABHKYIIUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISALUHU, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpelie OOWTaHUs, YepelOBaHUs
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B IKOCUCTEMAX;

YMEHHME YCTAaHABIMBaThb B3aMMOCBA3M MEXAY IIPOLIECCAMHU DSBOJIIOLMM, ABMKYIIUMU
CHJIAaMH aHTPOIOIreHE3a, KOMIIOHEHTAaMH Pa3IMYHbIX YKOCHCTEM M IPUCHOCOOTIECHUSMHU K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTIUYNTEIbHBIC IPU3HAKH )KUBBIX CUCTEM, IMPHCIIOCOOICHHOCTh BUI0B
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBs3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHUH B 9KOCHCTEMAaxX CBOE MECTHOCTH;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTUYECKUX TIpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpelbl OOMTaHMSA, €IMHCTBA UYEJIOBEUECKUX pac, HEOOXOJUMOCTH
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHME peliaTh OUOJIOTMYECKUE 3aJaud, BBISABISATb NPUUUMHHO-CIIEICTBEHHBIE CBSI3U
MEXy HUCCIeAyeMbIMU OHOJIOTMYECKUMHU IHpOLlecCaMM U SIBJICHMUSMH, J€1aTh BBIBOJABI U
IIPOrHO3bI HA OCHOBAHMH IIOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHia TPU
pabote ¢ y4eOHBIM U 1a00paTOPHEIM 000PYIOBAHHEM;

YMEHHME BBIIBUIaThb THUIOTE3bl, IMPOBEPATH HMX DKCIEPUMEHTAIbHBIMU CPEACTBAMH,
bopMynupys 1eNb UCCIeI0BaHUsl, aHAJIM3UPOBATh MOJYUYEHHbIE PE3Y/IbTaThl U JIe1aTh BbIBO/IbI,

YMEHHE y4acTBOBaTh B YUEOHO-HMCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX Hay4HbIX OOIIECTB, M NMYOJHMYHO MPEACTaBIATh
NOJIy4EeHHBIE PE3Y/IbTaThl HA YUEHUUECKUX KOH(DEpEeHIHIX;

YMEHHME OLICHMBATb TUIOTE3bl M TEOPUHM O IPOUCXOKIACHUM IKU3HHU, YEIOBEKA U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpeAOTBpAIlEHUs TI100aIbHbBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3ZHAHHBIN BBIOOP Oyaylei mpodeccuoHanbHON AEATEIbHOCTH B
o0Omacti  OWOJOTMM, OSKOJOTMH, TPHPOJIONONIB30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35AMCTBA, MUILIEBOM MPOMBIIIJIEHHOCTH, YIIyOIsITh
MO3HABATENIbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJODKEHHE OMOJIOrMYecKoro oO0pa3oBaHMsS B OpraHU3ALUSAX CPEAHEro
npo¢eCCHOHATIBHOTO U BhICIIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoanuecTBO yacoB
Konr DJIeKTPOHHBIE
Ne HaumeHnoBaHHe pa3eJioB U TeM pouth Hpakr (uudposbie)
n/n NporpamMMbl 1:0“’ HbIe WHECKH  GpaszoBaTebHbIE
IT):IﬁO padoThI pecypenl
1 buonorus kak Hayka
2 JKvBbIE cHCTEMBI U UX U3YUYCHHE
3 buonorus kneTku 2 0.5
4 XUMHUYECKask OpraHu3anus KIETKU 10
5 Ctpoenune u GyHKIHH KICTKH 8
6 OOMeH BelecTB U MpeBpalieHue 9 1
SHEPrUH B KJICTKE
7 HacnencrBennas nadopmanus u 9 05
peanu3anus e€ B KICTKE
8 JKu3HEeHHBIN UK KIETKH 6 1
9 Crpoenrne u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3MHOXeHUE U pa3BUTHE OPTraHU3MOB 8 15
11 I'eHeTnka — Hayka O HACIIEJACTBEHHOCTH H ) 05
W3MEHYUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH H3MEHUYUBOCTH
14 I'eneTuka yenoBeka 3 0.5
15 CenekIusi OpraHu3MOB 4 1
16 buoTtexHonorHs U CHHTETUYECKAs 4
Oouosiorus
17 PesepsHOe Bpems 1
OBIIEE KOJIMYECTBO YACOB I1O 0 13

[TPOT'PAMME 102




11 KJIACC

KonnyecTBO 9acos
Konrp DJIeKTPOHHBIE
Ne HanmeHoBaH#e pa31esioB U TeM ombnpl | Mpaktnu  (WADpoBBIe)
n/n MPOrpamMMbl Beero e eCKHe odpa3oBaTebHbIE
padot padoTHhI pecypcsl
bl
3apoKEHUE U pa3BUTHE
1 SBOJIIOLIMOHHBIX MPEACTABICHUHN B 4
Ounoaorun
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkposBounonus u e€ pe3yiabTaThl 6
[IpoucxoxxaeHne 1 pa3BUTHE KU3HH
4 P P 15 15
Ha 3emiie
[TpoucxoxaeHue 4enoBeKa —
5 P 10 1
AHTPOIIOTEHE3
DKoJorus — Hayka o
5 B3aMMOOTHOIICHHUSIX OPTaHU3MOB U 3 05
HAJIOPTaHU3MEHHBIX CUCTEM C '
OKpY’Karollen cpenoi
OpranusMmel U cpeia 0OUTaHus 9 1.5
DKoJ0rusl BUJ0B U MOIMYJISILUMA 9 0.5
DKoJorusi COOOIIECTB.
9 12 0.5
DKOJIOTUYECKUE CUCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeja
12 PesepBHOe Bpems
OBUIEE KOJIMYECTBO YACOB I10 102 0 75
I[TPOT'PAMME '
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