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MHNOACHUTEJBHASA 3AIINCKA

[Tporpamma no yuebHomy npeamery "buonorus” (ganee - 6M070THs) HA YPOBHE CPEIHETO
obmero oopazoBanus paspadborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit Depepanum»y, ®I'OC COO, Konuennuu mnpernogaBaHUs
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHoi pabodeil mporpamMmbl
BOCTIUTAHMS.

VYuebusiii npeamer «buonorus» yrmyOnénnoro ypoBHsS wu3yudenust (10—11 xmaccer)
ABIISIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM oOnactu «EcTecTBEeHHO-HAYYHBIE MPEAMETHI».
Cormacao monoxenusim OI'OC COO mnpodwiibHble y4eOHBIC MpPEIMETHI, H3y4aeMbie Ha
yrayOnEHHOM YpOBHE, SIBISIOTCA criocoOoM mauddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIMM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM U BBICHIMM oOpa3oBaHHeM. B To xe Bpems
KOKIBIA U3 3THX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PA3BUBAIOIIUX 33]ad, CBS3aHHBIX C MpoQopHeHTanuen
0o0yJaromuxcsi ¥ CTUMYJIMPOBAHHWEM HHTEpeca K KOHKPETHOM OO0JacTH HAay4YHOTO 3HAHWSA,
CBS3aHHOTO C OWOJIOTHEH, MEOUIMHON, SKOJOTHEH, TCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosorus" naér npencraBiieHre O LEIH U 3a/1a4ax
u3ydeHus yueoHoro npeamera «buonorus» Ha yriyoJéHHOM ypOBHE, ONPENEsSeT 00s3aTenbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHEe, €ro CTPYKTYpUPOBAHHE MO pazieliaM U Temawm,
pacnpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXNPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKM Yy4eOHOro mporecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydJarommxcsi. B mporpamMMe mo OHONOTHH peali30BaH IMPUHITUTT
MPEEeMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMU Ha YPOBHE OCHOBHOTO O0OIIEero o0pa3oBaHus,
Omaromaps 4yeMy [pPOCMAaTpPHBAeTCS  HAMPaBICHHOCTh Ha  MOCIEAyIoIlee  pPa3BUTHUE
OMOJIOTUYECKUX 3HAHWH, OpPWUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, 3KOJOTUYECKOI0 MBILIUICHUS, PEICTaBICHUNH O 3I0pOBOM 00pase >KM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpyXarolled NpupoJHoi cpene. B mporpamme mo
OMOJIOTUHM Tak)Ke IMOKa3aHbl BO3MOXXHOCTH Yy4eOHOro mpenMera «buonorus» B peanuzanuu
tpeboBanuiit ®I'OC COO K mIaHUpyeMbIM JUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pesyapTaTaM o0ydeHuss U B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaloIUXCs M0 OCBOCHHMIO COJEp)KaHUs OHOJOrMYEcKOro oOpa3oBaHHs Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VYuebHsblii npeaMer «buonorus» Ha ypoBHE CpeaHEro oOmero oOpa3oBaHHS 3aBEpIIACT
Ounosnoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH HAa pacIIMpeHue U yriyOleHne 3HaHui
oOyyaromuxcst O JKMBOM TpHUpPOJIE, OCHOBAX MOJEKYISIPHOM M KIETOYHOM Ouojoruw,
AMOPHONIOTUN U OWOJIOTHMH Pa3BUTHs, F€HETUKH, CEIEKIMHU, OMOTEXHOJOIHH, SBOJIOIMOHHOTO
YUEHUSI X DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPUEHTHPOBAHO Ha
MNOJATrOTOBKY OOYyYaroIuXcs K TMOCIEAYIOIIEMY MOJIY4YeHHI0 OHOJOrHMYecKoro oOpa3oBaHusl B
By3aX W OpraHU3alUsAX CpPeIHEro npodeccuoHanbHOro oopazoBaHus. OCHOBY €ro COAep)KaHUsS
COCTABIISIET CHUCTEMa OMOJOTHMYECKMX 3HAHWH, TOJYYCHHBIX MPH HM3YYCHUH OOYUYArOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/lesioB OHOJIOTHHM Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, B 10—11 kmaccax 3Tu 3HaAHUS MOTY4YarOT pa3BUTHE. Tak, pacIIMPEHbI U YTIyOIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,
O0MMX 3aKOHOMEPHOCTSIX IKH3HH, JOMOJHHUTEIBHO BKIIOUEHBI OHMOJIOTUYECKHE CBEICHUS



MPUKIATHOTO M MOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO HCIOJB30BaTh KaK OPUEHTHUPHI IS
MOCIEAYIOETo BeIOOpa mpodeccun. Bo3mokHa Takke WMHTETpanus OMOJIOTHYECKUX 3HAHHUHA C
COOTBETCTBYIOIIMMHU 3HAHHUSIMHU, ITOJTYICHHBIMHU 00YUJaIONUMUCS TIPH U3y4eHUHN (U3UKH, XUMUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorus" orpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIN MOAXOAbI K M3yueHUto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBIE JIJISl )KMUBBIX CUCTEM Pa3HOT0 YPOBHS OpraHU3aluHy,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEHHs OHOJOTrHYecKOro pazHooOpaszus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUU PA3BUTHS, TEHETHKU M CEICKIIUN, OMOTEXHOJOTHH M CHHTETHYCCKON
OMoNIOTHH, aKTYyaJU3UpPYIOTCS 3HAHUS OOydYalomuxcs MO OOTaHWKE, 300JI0TUH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI AKOJIOTHU U
ydeHue o omocdepe.

VYuebublii mpenmer «buonorus» TpU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJEW, NPUHIUIIOB M TMPaBUJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAy4YHBIX JOCTHXKEHUSX, COBPEMEHHBIX MCCIEIOBAHUSAX B OWOJIOTHU, MPHUKJIATHBIX aCIEKTaxX
Ounonornyeckux 3HaHWM. /s pa3BuUTHS W MOIAep)KaHUS WHTEpeca O0O0YJaromuXcs K OMOIOTHH
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETHUECKOI0 MaTepuaia B COACPKaHUHU MPOTrPAMMBI IO
OMOJIOTUHM TPETYCMOTPEHO 3HAKOMCTBO C HUCTOpPUEH CTAaHOBIEHUS M Pa3BUTHS TOW WIM WHOU
obsacTi OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEIICHUE BaXKHEHIIMX
OHMOJIOTUYECKHUX B HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yuenus yuebnoro npenmera «buosiorus» Ha yriayOn€HHOM ypOBHE — OBJaJICHUE
00y4JarloIMMUCS 3HAHUSAMU O CTPYKTYpPHO-(YHKIIMOHAIBHOM OpraHU3alliu >KUBBIX CHCTEM
pa3HOTrO paHTa U IPHUOOPETEeHHE YMEHUN MCIIOIb30BaTh TH 3HAHUS B (OPMUPOBAHUU UHTEpECA
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NEATebHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY y4eOHOT0 3aBeIeHUs sl POAODKEHUS OMOJIOTHIECKOT0 00pa3oBaHUsl.

JlocTrxkenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyOon€HHOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOMNX 3a1au:

OCBOCHHE  OOYYalOIMMUCS  CUCTEMbI  OMOJIOTMUECKMX 3HAaHWM: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIEMIMSIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U TMpaBHIIaX,
COCTABJISIFOIIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYH) KapTHHYy MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHUECKUX CUCTEM (KJIETKA, OPTaHu3M, MOIYJISIHS, BHI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOYyYaromMXCsi C  METOJAaMHM  TO3HAHUA  JKUBOM  MPHUPOMBIL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJIEKYJISpHOU U KIETOYHOM OMOJIOoTHuH,
AMOPHOJIOTUN U OMOJIOTHH PA3BUTHS, TCHETHKH M CEJICKIIMU, OMOTEXHOJOTUH U CUHTETUYECKON
OMONOTUH, TAJIEOHTOJOTHH, OJKOJOTHH); METOJAaMH  CaMOCTOSITENIbBHOTO  IMPOBEICHUS
OMOJIOTUYECKUX HCCIIEeOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAJIU3UPOBATH U
UCIIOJIb30BaTh OMOIOTUYECKYI0 MH(POPMAITHIO; TTOTB30BATHCS OMOIOTUYECKOW TEPMUHOIOTHEH U
CUMBOJIUKOW; yCTaHAaBIUBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM U  COLMAIBHO-
HKOHOMHUYECKUMHU M HKOJIOTUYECKUMHU MPOOJIeMaMH 4YelIOBEYEeCTBA; OIEHMBATh IOCIEIACTBHS



CBOCH JCATENIHHOCTH 110 OTHOLIEHHWIO K OKpYJXKaIomed MPUPOIHON cpene, COOCTBEHHOMY
3JI0POBBI0 U 370POBBIO  OKPYXKAIOIIUX JIIOACH; OOOCHOBBIBATH M  COOMIOJATH MEpBI
npodHIaKTUKN WHPEKITMOHHBIX 3a00JIeBaHuil, MpaBUia MOBEACHUS B MPUPOAE U 0OecreueHus
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIYAWHBIX CUTYalUSX MPUPOIHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepHU30BaTb COBPEMEHHBbIE Hay4dHble OTKPBITHUS B o01acTu
OuoJjoruu;

pasBUTHE Yy 00YYAIOLINXCS MHTEIUIEKTYyaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpodjIeMaMHu, METOJI0JIOTHEN OHMOJIOrMYecKOro MCCIIeIOBaHUs, MPOBEICHUS
OKCIIEPUMEHTAIBHBIX HWCCICJAOBAHUMA, pemeHns OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIIEHMsS K JKUBOM MPHUPOJE B LEJIOM U K
OTIeNbHBIM €€ 00beKTaM U SBJICHUSM; (OPMHUPOBAHUE OSKOJOTHYECKOW, TIE€HETHYEeCKON
IPaMOTHOCTH, OOIIEH KyJIbTYyphl IMOBEIEHHUS B TPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00y4arIMUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BaHUN
(cobmroneHue TMpaBUJl TOBEJACHUS B IPUPOJE, OXpPaHbl BHJOB, ASKOCHUCTEM, Omochepsl),
COXpaHEHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIONCHHUS Mep
npoQMIaKTUKK  3a0o0JieBaHMM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATECIbHOCTH B
Ype3BBIYAHBIX CUTYAIUSX MPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHWE YCIOBUH MJIi OCO3HAHHOTO BBIOOpa OOYYAIONIMMHUCS WHIAMBHIYaTbHON
00pa30BaTeNbHON TPAaeKTOpUH, CHOCOOCTBYIOLIEH MOcienyromeMy IpodhecCHOHATBHOMY
CaMOONPEICIICHUI0, B COOTBETCTBUU C WHIWBUIYaJbHBIMH HHTEpECaMH U MOTPeOHOCTIMU
peruoHa.

OO01iee ymMcliO YacoB, OTBEACHHBIX Ha H3y4yeHUE OHOJOTMU Ha YriayOJIeHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 ugaca: B 10 kmacce — 102 gaca (3 yaca B
Heznento), B 11 kmacce — 102 gaca (3 vaca B Hefento).

OT10op oOpraHuM3alMOHHBIX (OpM, METOJOB M  CpPeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISICTCS C YUETOM CIEIU(PHUKH €ro COJEpKaHUs W HANpPaBICHHOCTH Ha MPOIOJDKEHHE
OHMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(ECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIOBHEM NIpU OOy4eHHH OMOJIOTMM HAa YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEJCHUE JAa0OpaTOPHBIX U TMpakTHueckux pador. Takke yuyacTue oOydarmuxcs B
BBIIOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEJIOBATENILCKAX  paboT, TeMaThka KOTOPBIX
OTpeNieNIeTCsl YYHUTEJIEeM Ha OCHOBE HMEIOIIMXCS MaTepUalIbHO-TEXHUYECKUX PECypCoB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

ConepxaHue NpPOrpaMMbl, BBIIEIEHHOE  KypCcugom, HE BXOAUT B  IPOBEPKY
rocynapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHast 6uonorusi — KOMIUIeKCHas Hayka. Kparkas ucrtopust pa3BUTUs OMOJIOTHH.
buonornueckne Hayku W u3zydaemble UMH MpoOsiembl. DyHJIaMEHTaNbHbIC, MPUKIAAHBIE U
MMOMCKOBBIE HAyYHBIE HCCIIEIOBAaHUS B OMOJIOTHH.

3HaueHue Ouosoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI
mupa. Ilpodeccun, cBs3aHHBIE ¢ OuWonorueil. 3HaueHHWe OHOJIOTMM B  IPAKTUYECKON
JESTEIIbHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO34HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpannn

[Toptpetsr: Apuctotens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mengens, B. W. Bepuanckuii, U. II. IlaBnoB, M. M. MeunukoB, H. W. Basuios, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmunel u cxembl: «CBsi3b OMOJIOTUU C APYTMMU Haykamu», «Crucrema OMOJIOTHYECKUX
HayK».

Tema 2. ’KuBble cucTeMbl H X H3y4YeHHE

JKuBbie cucteMbl Kak mpeaMeT uzyueHus ouonorun. CBOMCTBA KUBBIX CUCTEM: €IMHCTBO
XMMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CJIOXHOCTb U YINOPSJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHU3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTb,
W3MEHYHBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHuM3alid JKUBBIX CHCTEM: MOJEKYJSPHBIMA, KIECTOYHBIM, TKAHEBBIM,
OpraHU3MEHHBIH, MOMYJISILUOHHO-BUIOBO, 3KOCHUCTEMHBIN (OMOTeOIIeHOTUYECKHIA ),
ounoctepnsiid. [Iporeccsl, mpoucxoasmue B KHUBBIX cucTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kusnp kak popma cymiectBoBaHus MaTepuu. Hayku, u3ydaromue >KMBbIe CHCTEMBI Ha Pa3HbIX
YPOBHSIX OpTraHU3aIUH.

W3ydeHue >XUBBIX cucTeM. Meroabl Ouonormdeckoil Hayku. HaOmromenue, usmepeHue,
AKCIIEPUMEHT, CUCTeMaru3anusi, MeraaHanu3. lloHsaTMe O 3aBUCUMONI M HE3aBUCHUMOU
nepemenHoi. IlmanmpoBanne »skcnepumenrta. [loctaHoBka u mpoBepka rumnore3. Hynesas
runore3a. [lonsaTue BEIOOPKU U €€ 1ocToBepHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH MOJYYEHHBIX PEe3yNbTaToOB. [IpMUMHBI UCKAKEHUS PE3YNIHTATOB SKCIEPUMEHTA.
[ToHsiITHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmumpl u cxembl: «OCHOBHBIE TIPH3HAKU IKU3HW», «BHOJIOTHYECKHE CHCTEMBIY,
«CBolicTBa )KMBON MaTtepun», «YpOBHHU OpraHU3ALMK KUBOU MPUPOb», «CTpOEHUE )KUBOTHOM
KieTkn», «TkaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOrO0  OpraHu3May,
«buoreorienos», «buochepan, «MeTopl H3ydeHHS] JKUBOU MPUPOIBI».

O6opynoBanue: 1abopatopHOEe 000PYAOBAHUE JIJIsl TPOBEACHUS HAOIOACHHHN, U3MEPEHUH,
AKCIIEPUMEHTOB.

IIpakTuyeckas padora «/crnonab30BaHHE Pa3TUYHBIX METOJOB MPU M3YUYEHHH KUBBIX
CUCTEM.



Tema 3. Buosnorus KjieTku

Knerka — cTpykTypHO-(YHKIHOHAIbHAS €IMHULIA JKUBOTO. VICTOpPHUS OTKPBITUS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOU TEOPHH.

MeTtoapl MOJEKYJISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONHS, Xpomarorpadus,
anekTpodope3, METOA  MEYEHBIX aroMoB, auddepeHunanbHoe I1EeHTpUDyTrUpoOBaHHE,
KyJbTUBUPOBaHUE KIETOK. M3yuenue QukcuposanHvix Kiemox. DIEKTPOHHAsT MUKPOCKOIIHS.
Kongoranvnas muxkpockonus. Bumanvnoe (npusicuznennoe) uzyuenue Kiemox.

JleMoOHCTpaL U

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

Tabmumpl U cxembl: «CBETOBOH MHUKPOCKOI», «IJIEKTPOHHBIA MHUKPOCKOI», «Mcropus
pa3BUTUSA METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIIPENapaTbl PACTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnueckasi padora «l3yueHne MeToq0B KJIETOYHOM Ouosioruu (xpomarorpadus,
anexkTpodopes, nuddepenunansHoe neHTpudyruposanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YIbTPaMUKpPOAJIEMEHTH. Boaa u €€ pons
KaK pacTBOPUTENS, peareHTa, y4dacTH€ B CTPYKTYPUPOBAaHUM KIIETKH, TEIJIOPETYJISALHNN.
MuHepanbHble BEILECTBA KIETKH, UX OMooruyeckas pojib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypsl OenkoBOW Moiiekyinbl. IlepBuunas crpykrypa Oenka, MenTHAHAs
CBs3b. BTopuuHnas, TpeTnyHas, 4eTBepTUYHAs CTPYKTYpbl. [leHaryparus. CBolicTBa OeJKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKOB. [Ipuonsi.

VYrneBonpl. MoHOcCaxapubl, AUCaxapuibl, OJIMTOCAXapuibl W mojucaxapubl. OOt
IUIaH CTpPOeHUss U (U3MKO-XMMHUYECKHE CBOICTBa YriieBoAoB. buonoruueckue ¢yHkuun
YIJIIEBOJIOB.

Jlunuasl.  I'mapoduneHo-ruapodoOHBIe  cBoifcTBa.  Knaccudukanms — aummiaos.
Tpurnuuepuasl, Gochoaunuabl, BOCKU, crepouipl. buonornyeckue Gpynkuuu nunugos. Odume
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4decTb, CIOCOOHOCTh K CaMO3aMbIKaHHIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK u PHK. Ctpoenne HyknenHoBbIX KuciOT. HykneoTuasl.
[Tpunuun xommuiemeHntapHocTt. IlpaBmiio Yapradda. Crpykrypa JHK — nBoitHas criupaiis.
Mectonaxoxaenue u 6nonorndeckue pynkuuu JJTHK. Buasr PHK. ®ynkuuu PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBssu B mojiekyine AT®. buonornueckne
¢ynkuun AT®. BoccTaHoBIEeHHBIE MEPEHOCUUKH, UX (QYHKUMU B KieTke. /pyeue
HYyKaeo3uompugocgamol (HT®).CexBeHupOBaHUE JHK. Memoowi 2EHOMUKU,
MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXUMHUYECKHE M OMOPHU3UYECKUE MCCIEOBAHUS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMoOINieKyl. Mooeruposanue cmpykmypvl U QYHKYui
buomonekyn u ux komniekcos. Komnvromephuiti Ousaiin u opeanuyecKuti cunme3s 6UOMONEKY U
UX HenpupoOOHbIX AHALO206.

JleMoOHCTpan U

[Hoptpetsr: JI. [oaunr, Jx. Yorcon, @. Kpuk, M. Yunkuunc, P. ®pankiun, @. Caurep, C.
IIpy3unep.



Huarpammbl:  «PacnpenesieHMe XMMHYECKHX DJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«PacrnipenesieHre XMUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuubl u cxemsl: «[leprognueckas TaOnMIa XUMHYECKHX JIIEMEHTOB», «CTpoeHune
MOJIEKYyJbl BOAbI», «BemectBa B cocTaBe opraHusmMoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTYypbl 0O€nKOBOH MOJEKYIb», «CTpoeHHe MOJEKYJd YrieBoAoB», «CTpoeHHE MOJIEKYJ
unuioBy», «HykienHoBble KUCIOTHIY, «CTpoeHre MOIEKYIbl ATD».

Ob6opynoBanue: XMMHUYECKas MOCy1a 1 000pyI0BaHHE.

JladopaTopnasi padora «OOHapykeHHE OCJTKOB ¢ ITOMOIIBbIO KaY€CTBEHHBIX PEAKITUI».

JlabopaTopnas padora «lccnenoBanne HyKICHMHOBBIX KUCIIOT, BBIJEICHHBIX U3 KJIETOK
pa3IMYHbIX OPraHU3MOBY.

Tema 5. Ctpoenue U GQyHKINH KIETKH

Tunbl KJIETOK: 3yKapHOTHUYecKass M Ipokapuoruyeckas. CTpyKTypHO-(YHKIHOHAJIbHbIC
00pa30BaHUs KJIETKU.

CtpoeHHe TPOKAPUOTHUYECKON KIeTKW. KietoyHass crTeHka OakTepuid ©  apXew.
OcoOeHHOCTH CTPOCHUS TeTepOoTpOo(PHOI 1 aBTOTPO(HON MPOKAPHOTHUECKUX KIETOK. MecTo u
pOJIb MPOKAPHOT B OMOLIEHO32aX.

Crpoenue n (hyHKIIMOHMPOBAHUE dyKapHOTHUecKoW kieTku. [Inasmarnyeckas memOpaHa
(mnazmanemma). CTpykTypa Iula3MaTUyecKoil MeMOpaHbl. TpaHCIOPT BELIECTB 4Yepes
IUTa3MaTHYECKyI0 MeMOpaHy: maccuBHBIN (muddy3us, obneruénHas muddys3us), aKTHBHBINA
(mepBUYHBIA U BTOPUYHBIM akTUBHBIA TpaHcnopt). Ilomynmponunaemocts MeMOpansl. Pabota
HaTpUil-KaJIMeBOro Hacoca. DHAOLMUTO3: MUHOLMUTO3, (parounTo3. Dk3ounTo3. Knerounas creHka.
CrpykTypa 1 GyHKIMH KIETOYHOW CTEHKH PacTEHHH, TPHOOB.

Huronmna3zma. Ilutozoms. Lutockener. [IBmxkenue mutoriazmbl. OpraHoOUABl KICTKH.
OnHomeMOpaHHbIE OpraHOUAbI KIETKH: 3HJomiIazmarudeckas cetb (OIIC), annapat I'onbmxu,
JU30COMBI, UX CTpOeHHE U (QYyHKUMHU. B3aMMOCBS3b OJHOMEMOpaHHBIX OPraHOMUJOB KIIETKH.
CrpoeHue rpaHyIsipHOTOpEeTUKynyMa. Mexanusm Hanpaenenus oenrkoé 6 JIIIC. Cunres
pacTBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX  MeMOpaH. [mankuili  (arpaHyssipHBIi)
sHJI0MIa3MaTHyeckuil petukynyMm. CekperopHast (yHkuus anmapara [ombmaxu. Moougukayus
benxoe 6 annapame I onvooxcu. Copmuposxa 6enxos 6 annapame I onv0xcu. TpaHCTIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbIX KieToK. Kiterounsiit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBl KJIETKH: MHUTOXOHIPUHU, MIACTUIBL. [Ipoucxoorcoenue
mumoxonopuu u naacmuo. Cumbuocenes (K.C. Mepedxckosckuil, JI. Mapzynuc). CtpoeHue u
GyHKIMM MHUTOXOHIpUH U mactuj. [lepBUuHBIE, BTOPUYHBIE M CIOXHbBIE IJIACTHUABI
(OTOCUHTE3UPYIOUINX JYKAapHOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHX
pacTeHuM.

HememOpannble opranouab! kieTku CtpoeHne M (yHKIHH HEMEMOpaHHBIX OpraHOMI0B
KIIETKH. Pu6ocomsl. IIpomesicymounvie Qunramenmut. MuxkpouiaMeHThI.
Axmunogvliemukpogunramenmol. MpIlLIEUHbIE KIETKH. AKMUHOBble KOMHOHEHMbl HEeMbLULEUHbIX
knemox. Mukporpy6ouku. Kinerounsiit nentp. CTpoeHue U JABHKEHUE KTYTUKOB M PECHHUYEK.
MuxkpotpyOouku nutoriasmsl. Llentpuons. benku, accoyuuposannvie ¢ MUKpoguiameHmamu u
Mmukpompybouxkamu. Momophule 6enxu.

Anpo. OOonouka sapa, XpOMAaTUH, KapuOIIa3Ma, SAPBIINIKH, UX CTPOEHUE U (YHKIUU.
SAnepusiii 6enkoBbIl MaTpukc. [IpocTpaHCTBEHHOE pacloiokeHHe XPOMOCOM B HMHTep(ha3HOM
aape. dyxpomamun u 2emepoxpomamut. belku XpomMaTHHa — THCTOHBL. /Junamuxa s0epHoll
06010yKU 8 MUmo3e. oepHulii mpaHcnopm.



Knerounsle  BkitoueHus.  CpaBHMTENbHas  XapaKTEPUCTUKA  KIETOK  DYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaL U

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

Tabmuupl U cxembl: «CTpoeHHE JSYKAPUOTHYECKOW KJIETKH», «CTpOEHHE >KHUBOTHOM
KJIeTKN», «CTpOeHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUM», «Snpo», «CtpoeHue
IIPOKAPUOTUYECKOUN KIIETKI.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpenaparbl 0aKTepUaJIbHbIX KJIETOK.

JlabopaTopnasi pabora «3yueHue cCTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KIIETOYHONH MEMOpPaHBD».

JlaGopaTopHas pabGora «/ccienoBaHue Iia3sMosn3a M AENaasMojn3a B PaCTUTENBHBIX
KJIETKax».

IIpakTuyeckas padora «3yuyeHue IBUKEHUS HUTOIIA3MbI B PACTUTENIbHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NpeBpallleHNe JHEPTUH B KJIeTKe

AccUMMIAIMS U JUCCUMWIALUSA — JIBE€ CTOPOHBI MeTabosin3ma. Tumsl oOMeHa BeIleCTB:
aBTOTpOGHBIH M rerepoTpoHBId. Yyactue Kuciopojga B OOMEHHBIX  Ipolieccax.
OHepreruyeckoe oOecrneueHue kieTku: mpespauieHue ATO B 0O0MEHHBIX Ipoleccax.
DepMEeHTATUBHBINA XapakTep peakmuid KIETOYHOTO Merabonm3ma. DepMeHTH, UX CTpOeHHE,
cBoiicTBa W MexaHu3M aedcTBus. Kodepmentsl. Otianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTaiu3atopoB.  benku-aktuBaroppl W OEIKU-MHTHMOUTOPBI.  3aBUCUMOCTb  CKOPOCTH
(epMEHTAaTUBHBIX PEAKINI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHUYECKUX BeEIIECTB B KieTke. DoTocuHTE3. AHOKCU2EHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbl
peakyuonHoz2o yenmpa. Ponb xyopomnactoB B mnpouecce GorocuHre3a. CBETOBas U TEMHOBas
dazpl. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. TIpogyKTUBHOCTE (HOTOCHHTE3A.
BnusiHue pa3nuyHbIx GaKkTOpoB Ha CKOPOCTh (POTOCUHTE3a. 3HAUeHHE (DOTOCHHTESA.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPU(PHULIUPYIOLIHNE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHHE XEMOCHHTE3a.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHUs U UX HCIIOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTMH M BO30YAUTENH
0oe3HEeH.

AdpoOHBIE OpraHM3Mbl. OJTambl YHEpPreTuueckoro oobmeHa. IloaroToBUTENBHBIA 3Tarl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

buonoruueckoe okucieHue, WiIM KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUH B Mpolieccax
O6uonornyeckoro okucieHus. Lluxnmdeckue peakuuu. OkuciaurenabHoe (GochopuIrpoBaHHE.
Onepeuss membpannozo zpaouenma npomonos. Cunmes ATD: paboma npomonnoi ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe] aHadPOOHBIM.
D hHEeKTUBHOCTh YIHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

IToprpersr: k. Ilpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DOTOCHHTE3Y», «DHEpPreTHUeckuii oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOII, 000pYJ0BaHUE JJIsl IPUTOTOBJIEHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.



Jladoparopnasi paGora «M3yueHne KaTaIUTHYECKON aKTHBHOCTH (epMEeHTOB (Ha
MIpUMEpPE aMIJIa3bl UM KaTalasbl)y.

JlaGopaTtopnas paGora «lI3yueHne (EepMEHTATUBHOTO pAaCUICIUICHUS MEPOKCHIA
BOJZIOPO/Ia B PACTUTEIbHBIX U JKUBOTHBIX KIIETKAX).

JladopaTopnasi padora «CpaBHeHHE TIPOLIECCOB (DOTOCHHTE3A U XEMOCHHTE3a.

JlaGopaTopnasi pa6ora «CpaBHEHUE MPOIIECCCOB OPOKCHUS U ABIXAHUS.

Tema 7. HaciencrBenHasi uHpopMauus U peaju3anus eé B KIeTKe

Peaknun marpuyHoro cuHresa. [[pyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOTO
cuHTe3a. Peanmmsanms HaciaeactBeHHOM uH(opMmanuu. ['eHeTHYeckWii KOJ, €ro CBOMCTBA.
Tpanckpunuusa — marpuusblii cuHTe3 PHK. IIpuHIUMIIBI TPaHCKPUIIIMKU: KOMIUIEMEHTAPHOCTb,
AHTUIApaIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ sranbl. Yuactue TpancnoptHbix PHK B OunocuuTe3e Oenka. YcimoBus
ouocunTesa 6enka. Kogupoanue amuHokucnot. Poib pubocom B GnocuHTe3€e Oemka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHu3anus rTeHoMa y MpoKapuoT U
JyKapuoT. Perynsius akTUBHOCTH T'eHOB y mpokapuoT. ['mmoreza omepona (P. XKakob, XK.
Mano). Monekynapuvle mexaHusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
pezynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOLECCOB B KiIeTke. KiieTouHbli romeocTas.

Bupycer — HekiieTouHbIe (OPMBI JKU3HU U OOJMraTHbie napa3uThl. CTpoeHHe MPOCTHIX U
CIIOXKHBIX BHPYCOB, PETpPOBHUPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn J[HK-codeparcawujux
supycos, PHK-codepoicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasd,
unmezpasa.

BupycHbie 3a0oieBaHusi uenoBeka, KHBOTHBIX, pacrenmid. CIIMJ], COVID-19,
COLIMATIbHBIE U MEAUIIMHCKHE MTPOOIEMBI.

Buoungopmamuka: unmezpayus u ananus 6onvuux maccusos («bigdatay) cmpyxmypnoix
buonoeuueckux OanHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@dynxyuu denxos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoHCTpanuu

[Toptpetsr: H. K. Konsnos, /. 1. IBaHOBCKMiA.

Tabmuuplt u  cxembl: «buocunTes Oenka», «['‘eHeTmueckudt Koa», «Bupycs»,
«baxTepruodarmny.

IIpakTuyeckas padora «Co3naHnue MOJENHN BUPYCay.

Tema 8. JKu3HeHHBIH MUKJ KJIETKH

Knerounsii 1wk, ero nepuoasl u perymsanus. Mutepdaza m muto3. OcoOEHHOCTH
mpoliieccoB, npoTtekaronux B uHTepdasze. [logroroska kietku k aeneHuto. [IpecuHTeTHUeCKUiA
(TOCTMUTOTUYECKUI), CHUHTETHYECKHM M TMOCTCHHTETUYECKUH (TPEMUTOTHUECKUI) MEPHOIbI
uHTEepQa3bl.

Matpuunsiii  cunte3 JHK —  permmmmkanms.  Ilpunnuner  perummkamuu — JHK:
KOMIUIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, aHTHUNApaUIEIbHOCTh. MexaHu3M
perummkanuu - JIHK.  Xpomocombl. Crtpoenne xpomocoMm. Temomepel U TelnoMmepasa.
XpOMOCOMHBIM HAabOp KJIETKH — KapuOTUN. JMIIOMAHBIN M TaruloMIHBIA HaOOpPBI XPOMOCOM.
["'omonoruynbie XxpoMocoMel. [1010BbIE XPOMOCOMBI.

Jenenune kietkun — muto3. CTaguu MUTO3a W TMPOUCXOJANIME B HUX Mpolecchl. THIbI
muto3a. Kaprnokunes u nurokunes. bruongornueckoe 3Ha4eHHE MUTO3A.

Perynsiiuss MUTOTHUYECKOTO LHKIAa KiIeTkH. [Iporpammupyemasi KjieTodHas Tubenp —
arornTo3.



Knerounoe siapo, xpomocombl, pyHKIMOHAIbHAATEHOMUKA. Mexanusmul nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemka» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauuu

Tabmuipl u cxembl: «Ku3HEHHBI HUKI KIETKW», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanus JJTHK».

OOGopynoBaHue: CBETOBOM MHUKPOCKON, MUKporpenaparbl: «MuUTO3 B KiIeTKax KOpelika
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

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

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOUHBIE,  KOJIOHHAJIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0o0EHHOCTH CTPOEHUS U KU3HEAEATEILHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 9acTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe neinoe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHeW: oOpa3oBaTeNbHAas, MOKPOBHAS,
MPOBOASINIAs, OCHOBHAsA, MexaHuueckas. OcOOEHHOCTH CTpoeHUs, (PYHKUUNA U PaCHOIOKEHHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUIBI JKUBOTHBIX TKaHEW: JIUTEIHAIbHA,
COEIMHUTENIbHASA, MbllIeuHas, HepBHasA. OCOOCHHOCTH CTPOCHUA, (PYHKIHMA U PACHOJIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKITMU OpraHOB M CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuit. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHMI ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JBm>xeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBO€, pEeCHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX pAaCTEHUW: TPONMU3MbI M HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI ¥ UX padoTa.

[Mutanue opranuszmoB. [lormomieHne BOJbI, YIIAECKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >XKUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKJIETOUYHOE NHUIIEBAPEHUE.
[lutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
xene3bl. [IuieBapurenbHas cucreMa 4eoBeKa.

Hpixanne opranu3MoB. [[pixanne pactennid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIeTKU. KokHoe npixanue. JlpIxarenbHas MOBEPXHOCTH. JKabepHoe M NEroyHoe
IbIXaHue. JlpIxaHhe TO3BOHOYHBIX YKUBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTpOCHMsI JETKUX TTO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenbHasi CHCTEMa 4YeloBeKa. MexaHu3m
BEHTWIAINH JIETKUX y TITUIl U MJIEKOMTUTAIOMUX. Perymsius npixanus. J{prxarenbHbie 00BEMBI.

TpaHcnopT BelIeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHuil. TpancmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepjie, KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHusl.  OBOJIIOLIMOHHBIE  YCIOXXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perynsius.

Beinenenne y opraHu3moB. Beigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbsl BbiaeneHusa. DuibTpanus, cekpenuss U oOpaTHOe
BCAChIBAaHHE KaK MEXaHU3MbI pabOThl OPraHoB BbiAeNeHus. CBs3b MOJOCTU Teja ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM cUCTeMaMu. BpiienieHne y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. [louku.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHrue MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3allMTa Y MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. CpencrBa nacCUBHON U
XAMHUYECKOMU 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIC. 3alllMTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema uyesnoBeka. KieTOUHBIH M TyMmMOpajdbHBI HMMMYHHUTET.
BpoxxnéHupli W TpHOOPETEHHBIM  crieUPUIECKU UMMYHUTET. Teopusi  KJIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®@. M. bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib Bp0oX/IEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

Pa3apaxxuMocTe M perynsuuss y OpraHu3MoB. Pa3ipakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxxumocts U peryisiuus y pacteHuil. PocToBble BemecTBa U UX
3HauEHUE.

HepBHast cucrema u peduieKTopHas peryisiius y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOXHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KUBOTHBIX. OTaensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pednexkc u peduekropnast nyra. bezycioBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisiuss W SHAOKPUHHAS CHUCTEMa >KMUBOTHBIX W 4yesoBeka. JKeresbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBuEe TrOpMOHOB. B3auMMOCBS3b HEPBHOU U
SHAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cUCTeMa.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCIHNY», «MHOTOKIETOUHBIE BOJOPOCINY,
«baktepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHUCTEMBbI OpPraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHE HACEeKOMBbIX», «TKaHU pacTeHU»,
«KopueBsie cuctembl», «Ctpoenue ctebinsi», «CTpoeHHE IHCTOBOM TIUIACTUHKMY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/pixarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHas CHUCTEMay,
«BeiienurensHas cuctemay, « JHIOKpUHHAA cuctemay, «CTpoeHue MbIIIb, «MMMyHHTETY,
«KumeynomnonoctHpie», «CxeMa UTaHus pacTeHui», «KpoBEHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue rufpb», «CTpoeHue miaHapun», «BHyTpeHHee CTpoeHHe H0KIEBOIO
yepBsa», «HepBHas cucrema poiO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnTuiy, «HepBHas cucTeMa MIICKOHUTAOIIUX),
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MUKpOIpenaparbl TKaHe, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIMH HACEKOMBIX, UTJIOKOXKHUX, KUBBIE
AK3EMIUISIPhl KOMHATHBIX PACTeHUM, TepOapuy PaCTEHHUI Pa3HBIX OT/ENIOB, BIAXXHBIC MTpErapaThl
KUBOTHBIX, CKEJIETHI MTO3BOHOYHBIX, KOJUIEKITHH OECITO3BOHOYHBIX KHUBOTHBIX, CKEJIET YEIOBEKa,
o0opysoBaHue JNs JEMOHCTpPAlMU TMOYBEHHOTO W BO3AYIIHOTO THUTaHWS PACTCHHIA,
pacuieruieHusi Kpaxmana u OenkoB moj JeiictBueM (QepMeHTOB, 000pyAOBaHHE s



JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbBIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

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

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOKEHUSI OPTaHU3MOB: Oecrosioe (BKIII0Yasi BEreTaTUBHOE) U M0JI0BOE. Buibl
0ecro0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meiio3. Cranguu Mmeiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasputhe. l'ameroreHe3 y JKMBOTHBIX. [loyoBble — kenes3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KjeTOK. CnepmaroreHe3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KJIETOK.

Omnog0TBOpEHHE U AMOPUOHAIBHOE Pa3BUTHE >KMBOTHBIX. CHOCOOBI OIJIOJOTBOPEHHUS:
Hapy»KHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTH — HayKa O PA3BUTHU
opranusMoB. Mopgoeenes — 00Ha u3 enaguvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MPUMeEpe JIATYIIKH). J[pobneHue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupoganuoe opodrenue. bracmyna, munol
onacmyn. OcoOeHHOCTU IPOOJICHUsT MIEKONMUTAIOMIMUX. 3apOJIbIIIEBbIE JUCTKH (TaCTPYJISLINS).
3akiaJKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3auMmHOe BiMsHUME YacTen
pa3BUBAIONIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUlaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpapXUUYeCKUX B3aMMOJEWCTBUI TreHOB. BimsHue Ha
SMOpPUOHANIEHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH CPEeIbl.

Poct u pasButrue xuBoTHbIX. [locTamOpuoHanbHbIl nepuon. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHue MPSIMOrO M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta >KMBOTHBIX. @akTOpbl PETYISIMUM POCTa KUBOTHBIX U yenoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYelloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe MPOLECCHI.

PasmHoeHue u paszputue pacteHuil. ['amerodpur m crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Iporecce Meio3a. ['ameroreHes y pacTeHH.
Omiog0TBOPEHHE M pa3BUTHE PACTUTENBHBIX OPraHu3MoB. J[BOWHHOE OIIOOTBOPEHUE Y
I[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3Mbl PETyJISIIIUM OHTOT€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoHCTpanun

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

Tabmunpl u cxembl: «BereraTuBHOEe pazMHOKeHUE», «TUIBI GECTIONOro pa3sMHOXKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXEHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meitoz», «Xpomocombl», «['amerorene3», «CTpoeHHE SHULEKIETKH M CIEPMaTO30Uaa,
«OcHOBHBIE CTaJuMu OHTOreHesza», «lIpsimoe u Hempsimoe pa3BuTHe», «Pa3BuTHe MalicKoro
Kyka», «Pa3Butne capaHum», «PazButue IArymKkn», «/[BoiiHOE OIIOAOTBOPEHUE Y LIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJBHBIX M JABYJOJBbHBIX pacTeHUN», «KHU3HEHHBIN UK
MOpPCKOM  KamycTbD», <«OKW3HEHHBIH 1UKI MXa», <OKU3HEHHBIH UMK [anopOTHUKAY,
«KW3HEeHHBIN UK COCHBI.



OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIIEKIECTOK U CIIEPMaTO30U/ OB,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMs TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOJAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TEHETHKH Kak Hayku. Pabotel I'. Menpgens, I'. ne
@®puza, T. Moprana. Pomnb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU reHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenxo, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJIEJIbHbIE
IeHbl, aJIbTEPHATUBHbIC NPU3HAKH, JTOMMHAHTHBIM M PELECCUBHBIA NPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (GeHoturn. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAOIOTHYECKHM, IUTOTOTUYECKHI, MOJIEKY IS PHO-T€HETUYECKHI.

JdeMoHcTpannn

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

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

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

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
rubpuaoB mnepBoro nokoneHus. IlpaBuno nomunupoBanus. Bropoit 3akon Menzaens — 3aKoH
paciieruieHus Ipu3HakoB. LluTonoruueckne 0CHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YUCTOTHI FaMeT.

AHanuzupyroniee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmiennienue npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzenss — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOIOrN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Paboter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HAapYIICHNE CLEIUIEHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsI HaCIE€ICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M OIpPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CHEIJIEHHBIX € TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IECHCTBHE TIE€HA.
MHoxecTBEHHBIH ayulenu3M. B3auMmoneicTBue HeaUIeNbHBIX T'eHOB. KOMIIIIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

I'eHeTYEeCKUIT KOHTPOJb PA3BUTHS pPACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX MPOIECCOB, TOBEJCHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3Mbl B3aUMOJACUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKre acreKThl KOHTPOJIS U U3MEHEHUs HacjeICTBEHHON nH(popMaluu B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpan U

IToptpetsr: I'. Menaens, T. Mopras.



Tabmumpl u cxemsl: «IlepBbiii 1 BTOpo 3akoHBl MeHnemns», «Tpetuit 3akoH Menuemns»,
«Ananuzupyoliee ckpeuBanuey, «Hemnonnoe noMunrpoBanuey, «CLeIIEHHOE HACIeJOBaHUE
MPHU3HAKOB y Apo30d by, « eHeTnka nonay, «Kapuorumn yenoekay, «Kapruotun apo30Quiib,
«Kapuorun ntuisn», « MHOKECTBEHHBIN alieIu3M», «B3anmoielicTBre r€eHOBY.

O6opynoBaHue: MOAENb AJsl IEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAMU CUEIUICHHOTO HACJIEA0BaHUs IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/pozodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAaHUS Y
JPO30(HITBD».

IIpakTuyeckas pa6ora «V3ydeHune pe3yabTaTOB JUTUOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKoHOMEPHOCTH U3MEHYUBOCTH

BsanmopelicTBie TeHoTtuna u cpeabl npu (GopmupoBaHuH (eHoTHNa. VM3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TpPHU3HAKK. BUIbl  HM3MEHYHBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYUBOCTb. Ponb cpenbl B GOpMUPOBAaHUU MOJIU(PUKAIIMOHHOM
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITUYECKONW N3MEHYMBOCTU: KOMOMHATHBHASI, MyTallHOHHASI.

KomMOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
U3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/ieJiax OJIHOTO BH/IA.

MyranmonHas W3MEHYMBOCTb. Bubl MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTalMH. SIMepHBIE W IUTOIUIA3MATHYECKHUE MYTAIUU.
Comaruueckne W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U UX
BIIMSIHHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psanoB B HaciencTBeHHOW u3meHunBocTH (H.M. BaBuiioB). BHesjaepHas W3MEHUMBOCTH U
HAaCJIEACTBEHHOCTD.

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

JleMoHCTpan U

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

Tabmuupl u cxembl: «Bunbl u3meHuMBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT  U3MEHYHMBOCTH»,  «Meio3y,  «OmiogorBopenue»,  «[ eHeTHyeckue
3a00sieBaHUS YellOBeKay, «Buapl MyTammii.

OOGopynoBaHue: JKMBBIE W TepOapHbIC HK3EMIUISIPhl KOMHATHBIX PACTEHUM, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MoOAMU(UKAIIMOHHOMA
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAILMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTanuu y Apo30puiibl (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapogHasi MporpaMma HUCCJIEJIOBAHMS TE€HOMa YeJIOBEKa.
MeTobl U3YYeHUS TEHETUKHU YETIOBEKAa: TeHEalIOTMYeCKUi, ONMM3HEIOBBIN, [UTOTEHETHUYECKHIA,
MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJIEKYISIpHO-TeHETUYEeCKUA. COBPEMEHHOE OMpeIeIICHUE



TE€HOTHIA: [TOJIHOTEHOMHOECEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4ucie ¢ nomoupro ITIP-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nun ¢ HacimeaCTBEHHOM MNPEapacloOKEHHOCThI0. 3HAUYEHUE MEIUIIMHCKOW TE€HETUKU B
NPEIOTBPALICHUH M JICUCHUU TI'eHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOTO Ipy3a». DTHUECKUE aCIEKThI
UCCIICIOBaHMI B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOPHl MOBBINICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PU3UYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyXKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmuner u cxembl: «Kapuotum denoBekay, «MeToabpl M3YUYCHHs] TCHETUKH YEIOBEKay,
«"eneTnueckue 3a00JI€BaHUS YEIIOBEKAY.

IpakTnyeckas padora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkIEeHHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
Bapunosa o LlenTpax mpoucxoxaeHus 1 MHOroo0pasus KyJIbTYpHBIX pacTeHuid. Ponb cenexkuuu
B CO3/JaHMM COPTOB pacTeHUW U mnopoa KUBOTHbIX. Copr, mnopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAciIeACTBEHHON m3MeHunBoct H. WM. BaBuiioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBeHHBIN 0TOOpP: MacCOBBIA U MHAUBHIYaTbHBIMH.
Otanbl KOMOWHAIIMOHHON ceneKiuu. VcnbiTanue mpou3BOAUTENEH MO MOTOMCTBY. OT6Op Mo
TEHOTHITY C IOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO TEHOTHITY C MTOMOIIBIO aHAIN32
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENeKUHMOHHOW paboTel. PaguanuoHHbBId #
XUMHYECKHM MyTareHe3 Kak MCTOYHMK MYyTalMid y KyJIbTypHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T€HOMHOTO pEJAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJIy4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKIUN.

[Tonyuenne monumuonnoB. BHyTpuBumoBas rtuOpuauzanus. BIU3KOPOJACTBEHHOE
CKpellMBaHue, Wik UHOpUAUHT. HepoacTBeHHOE CKpelrBaHue, Wik ayTOpuaAuHT. [eTepo3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rudpuau3anus.
[Ipeononenne Oecruiogusi MEXBHIOBBIX T'MOpUAOB. JIOCTMKEHMSI CENEKLUHMU pacTeHUd u
JKUBOTHBIX. «3e1EéHAsl pegontoYUsLy.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JMKUX
poauyel A co3qaHusl HOBBIX COPTOB U F'MOPUAOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUIeCmBYIoUWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM quciie ¢ NpUMeHeHUemM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

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

Tabmump! u cxeMbl: «L[eHTpBI TPOUCXOXKACHHS 1 MHOTOOOpa3us KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHONM HM3MEHUYMBOCTH», «METOIBI CEIeKIUn»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

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



JlaGoparopHas padora «/3yueHrue METOI0B CEJIEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBuBKa pacTeHUII».

Ikcekypeust «OCHOBHBIE METO/Bl M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM U KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHass OWOTEXHOJIOTUA: XJeOoIeueHue,
HOJIy4eHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuit cuute3. O0bEeKThI
MUKpOOHosIornueckux TexHoaoruil. [IpousBoacTso Oenka, aMMHOKHMCIOT U BUTAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUS T€HOMOB C LIEJIBbIO NTOJIYYE€HUsl OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYaroIuecs B IPUPoJie ONOCUHTETUYECKHE ITYTH.

Kiterounas mHkeHepus. MeToapl KynbTypbl KIETOK M TKAaHEHM PAaCTCHUN MU >KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comatndeckuii smOpuoreHe3. Vcmonp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNIOHANbHBIX U NONUKIOHANbHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZIOTBOPEHHE.
PexoHCTpyKIMs SIWLEKIETOK W KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueUpoGaHuss U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasl M T'eHHas MH)KeHepHs. ICKyCCTBEHHBIN CHHTE3 I'€éHa U KOHCTPYUPOBAHHE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxeHUs U NEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
VUHXCHEPUU.

Menmunuackue 6uorexnosoruu. [loctrenomuas nudposas meaunuHa. [TIP-nuarnocTuka.
MeTab010MHBIHM aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepamus paka. 3D-
OuomH)xeHepusi A pa3paboTku  (PyHIAMEHTaJIbHBIX OCHOB MEAMLIMUHCKUX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONPUHTHHIa M
ckaddonauHra s peuieHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHue MOJIEKYJISpHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
CoJIepKalllX BUPYCOB, BBI3BIBAIOIINX 0CO0O OIMacHbIe 3a00J1€BaHMs YeNIOBEKa U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmuupr u  cxembl:  «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHkeHepus», «I eHHas HHXEHEpU».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHonorus — BaKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).



11 KUIIACC

Tema 1.3apoknenne u pa3BUTHE IBOJIOLMOHHBIX NPeJCTABJICHUH B 0M010THH

OposmononHas teopus Y. Jlapuna. [Ipennoceuiku BOSHUKHOBEHUS JapBUHU3MA. JKH3HB
Y Hay4Has JedatenbHocTh Y. JlapBuHa.

JBuxymue cuinbl 3Bomrouuu  BuAoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
pPa3MHOXKEHUS OPraHU3MOB, HAcCJIEJCTBEHHAas HM3MEHYMBOCTb, OOppOa 3a CyLIECTBOBAHHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopuu sBotonuu (CTD). HelrpanbHas TeopHs 2BOJIIOIIH.
CoBpeMeHHas 3BOJIOLMOHHAS OMONOTHSA. 3HAUCHHE IBOJIOIMOHHON TEOPUH B (OPMHUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JdemoHcTpauMu

IToptpetsl: 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 xuBoi npupoasl (mo K. Jlunnew)», «JlectHuna >kuBbIX
cymectB (mo Jlamapky)», «MexanusMm ¢GOpMUPOBaHUS TMPHUCIOCOOJICHUM y pacTeHUd U
*KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapuipyra nmyremectsus Y. lapsuna», «Haxonku Y.
Hapsuna», «@Popmbl 060pb0OBl 3a cymectBoBaHue», «llopoasl romybei», «MHoroobpasue
KyJIbTYpHBIX (hopM KamycTb», «I[lopoabl TOMAaNIHUX KUBOTHBIX», «Cxema 00pa30oBaHUsI HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIICHUS OBMKYIIUX CHUJ 3BOJOLUNY», «OCHOBHBIC
MOJIO’KEHUSI CHHTETUYECKON TEOPUU IBOITIOLIUNY.

Tema 2. Mukpo3Bosonus U eé pe3yabTaThl

[Tonmymnsiuust Kak 3JeMeHTapHas eAuHULa 3BoyolMU. COBpEeMEHHbIE METOJIbl OLEHKU
TEeHETUYECKOTO pa3HO00pa3us U CTPYKTYphI nomyssaiuil. U3Menenue reHo(hoH/1a MOMyISIIUHA KaK
3JIEMEHTapHOE SBOJIIOIIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro paBHoBecus k. Xapmau, B.
Baitn6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMHU. MyTallMOHHBIA Mpoliecc.
KomOunatuBHass m3aMeHuuBOCTh. [lpeli reHoB — ciiyuyaiiHble HEHaNpaBiICHHbIE H3MEHEHUs
qacToT ajulened B momymsauusax. D¢¢exT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbIUKA.
CHudiceHue 2eHemuyecko20 pasHoodpasus: npudumsl u cieocmeus. llposenenue 3¢ppexma
Opeticha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30ismus  TOMyISIU:
reorpaguueckas (IpoCTPaHCTBEHHAs ), OMonornyeckas (penpoayKTHBHAS).

EcrectBenHblif oTOOp — Hampabistomuil ¢aktop 3Bomonuu. PopMbl ecTeCTBEHHOTO
oTtOopa: JIBWXKYLIUH, CTaOWIM3UPYIOUMH, pa3pbiBatoluil (au3pyntuBHbIN). [lonoBoit otbop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MMOBECHUS )KUBOTHBIX.

[Tprcnoco0aeHHOCTh OpraHU3MOB KaK pPe3yJlbTaT MHKPO3BOIIONMU. Bo3HMKHOBEHUE
npucnocoOaeHuit y opranuzmMoB. ApomMopdo3ssl U uanoagantanuu. [Ipumeps! npucnocodieHuit
y opraHusMoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUe, OWOXHMUYECKUE, TIOBEICHUECKUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpazoBaHHe Kak pe3ylbTaT MHUKPOIBOJIOLHH.
W3onsauust — ximroueBoil (akrop BupooOpazoBanus. I[lytm u cmocoObl BHI000pa30oBaHUSA:
ajutonatpuieckoe  (reorpaduyeckoe), CHUMMATPUUECKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(momummonau3anus, THOpuan3anus ). JJIMTeTbHOCTh IBOIOIIMOHHBIX TIPOIIECCOB.

Mexanu3msbl (POpMUPOBAHUS OMOIOTUYECKOTO pa3HO0Opa3usl.



Ponp sBomonuoHHOM Ouosornd B pa3paboTKe HAyYHBIX METOJOB COXpPaHEHUs
O6unopazHooOpaszus. MUKPOIBOMIONUS W KOIBOJIOLUS IMApa3sUTOB U HMX XO035ieB. MeXaHH3MbI
(GhOpMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JdemoHcTpauMu

[Toptpetsi: C. C. UerBepukos, 2. Maiip.

Tabmuubl u cxembl: «MyTalMOHHAS U3MEHUYUBOCTEY, «llomysaIoHHas CTPYKTypa BUAa»,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBmwKyiiye CHIBI  3BOJIOLHNY,
«OKoyornyecKas HM30JALMS MOMYJSIIUM ceBaHCKOM ¢openn», «l'eorpaduueckas H30IAIUSL
JUCTBEHHHIIBI CUOUPCKOM M TUCTBEHHUIIBI JaypcKoit», «[lomysimoHHbIe BOIHBI YHCIEHHOCTH
XUIIHUKOB U XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CYILLICCTBOBAHUEY, «MHpycTpuanbHbId MEJIAHU3MY, «Kussie HCKOIIa€MBIE»,
«ITokpoBUTENbCTBEHHAsI OKpacka >XHBOTHBIX», «lIpemympexparomas oOKpacka >KUBOTHBIX»,
«®Dusnonoruueckre agantauuny, «I[IpucnocodbiIeHHOCTh OPraHU3MOB U €€ OTHOCUTEILHOCTDY,
«Kpurepun Buga», «Bunpl-nBoiinukn», «Ctpykrypa Buaa B 1npupoae», «CrocoObl
BugooOpasoBanus», «l'eorpaduyeckoe BumooOpazoBaHwe TPEX BUAOB  JIAHABIICH,
«JKoyornyecKkoe BUI000pa3oBaHue BUAOB cuHUL, «llomummounsl pacrenuit», «KamycTHo-
peneyHbIid THOPHUIY.

O6GopynoBanue: repdapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelsia NTHUIl U 3BEpeil C
OpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHHH, dydena NTHIl M 3Bepe pa3HbIX BHJOB, repOapuu
pacTeHuii OJIM3KUX BHUJIOB, 00Pa30BaBIINXCS PA3TUYHBIMU CIIOCOOAMHU.

JlabopaTopnasi pabora «BbIsBIeHNE H3MEHUYNBOCTH Y 0COOEH OJTHOTO BHIA».

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
1EJIECO00PA3HOCTHY.

JlabopaTopnasi pabora «CpaBHEeHUE BUA0B [0 MOPPOIOTHIECKOMY KPUTEPHUIO».

Tema 3. Makpo3BoIIOLUSA U eé pe3yJibTaThl

MeTtobl u3yueHus: MakposBoitolny. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[TepexonHbie GopMBI U PUIIOrE€HETUYECKUE PSABI OPTaHU3MOB.

buoreorpaguueckue Metoasl uszyueHus osBomouud. CpaBHeHue ¢uopsl U (ayHbI
MaTEepHKOB U OCTpOBOB. buoreorpapuyeckue odnactu 3emiau. BUabl-3HIEMUKH U PETUKTHI.

OMOpPHOIOTHYECKHE U CPaBHUTEIBHO-MOP(POIOTUYECKUE METO/bl W3YUYEHHS SBOJIOLMH.
['eHeTnyeckue MeXaHU3MbI SBOJIOLUU OHTOTE€HE3a U MOSIBICHUS SBOJIOIMOHHBIX HOBILIECTB.
["'omosornyHble ¥ aHAJIOTMUYHBIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MoOIEKyIIpHO-
reHeTHYecKne, OMOXMMUYECKMEe M  MaTeMaTH4eCKUe METOJbl  HM3YYeHHs]  HBOJIOLUH.
["omonornunsie reHbl. CoBpeMeHHbIE METO/IbI TOCTPOECHUSI (PUIIOT€HETHUYECKHX J1EPEBLEB.

XPpOMOCOMHBIE MYTaIlMU U SBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpHOCTH  (TpaBWJjia)  3BONIOUMHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTumocTsb 3BoIOLUHN. AanTuBHAas paauanys. HepaBHOMEpPHOCTb TEMIIOB HBOIIOIHH.

JleMoOHCTpaLun

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

Tabnuubl U cxembl: «DPUIOreHETUYECKUH Psi/l JIOIAAN», «APXEONTEPUKC, «3Bepo3yObIe
aepsl», «Cterouedans», «Punnodurer», «CeMeHHble MAanoOpoTHUKNY, «buoreorpapuyeckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HauambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE ¥  AQHAJIOTUYHBIE  OPTaHbI»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBI YeIOBEKAa W IIUMIaH3e», «I IaBHBIE
HaIpaBJICHUS 3BOIIOIUNY, «O0IIHe 3aKOHOMEPHOCTH SBOJIIOLIUNY.



O6opynoBaHue: KOJUICKIMM, repOapuu, MYJSKU HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

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

Hayunble rumote3pl MpPOMCXOXKIEHUS >XU3HM Ha 3emsie. AOuoreHe3 M MaHCHEPMHUS.
JloHayuHblEe TPEICTABIECHUSI O 3apOXKACHUU JKU3HU (KpealuoHM3M). ['mmore3a MOCTOSIHHOIO
camo3apo>KJIeHUs )KU3HU U €€ ornposepkeHue onbitamu . Penu, JI. Cnannanuanmy, JI. [lactepa.
[TpoucxoxaeHune KU3HU U aCTPOOUOIIOTHUS.

OcHoBHbIE ATanbl HEOpraHUueckoi »Bosonuu. [Inanerapuas (reosoruyeckas) 3BOJIOLHS.
XuUMHUECKasi HBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Omeir C. Mumiepa u . FOpu. OOpa3zoBanue mnoaumepoB W3 MoHOMepoB. KoarepBaTHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XonjelHa, reHEeTHYECKas
runoteza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3yueHus. lckormaemble OpraHMYECKHE OCTaTKU.
['eoxpononoruss u e€ wmeronsl. OTHOcUTeNnbHAasT ©  aOCONIOTHAsT  T'€OXPOHOJOTHSI.
['eoxpoHoONOrMYecKas mKana: 30Hbl, IPbl, HIEPHUOBL, SITOXH.

HavanbHble sTanbl opranuyeckoil spomtonuu. [losiBieHre U 3BOMIOLUS MEPBBIX KIIETOK.
Opontonuss MerabonuszMa. Bo3HukHOBeHUE mepBbIX sKocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIIEHKM Kak aHajor mepBbiX Ha 3emie coobmectB. Crtpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[Tpoucxoxaenne 3ykapuoT (CUMOMOTeHe3). DBOJIOLMOHHOE MPOUCXOXKACHUE BHPYCOB.
[IpoucxoxaeHne MHOIOKJIETOYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tambl HBOJIOLMU BbhICIIUX pacTeHUi. OCHOBHBIE apoMop(ho3bl PaCTEHUI.
Beixon pactrenuit Ha cymy. IlosBneHume CHOpPOBBIX pacTEHHWH W 3aBOCBAHME HMH CYILH.
Cemennble pactenus. [IponcxoxaeHne HBETKOBBIX PACTEHUH.

OcCHOBHBIE 3Tamlbl 3BONIONMU KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bl >KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBI€HHE COBPEMEHHBIX TUIOB. IlepBbie XopaoBbIE
’KUBOTHBIE. JKU3Hb B BOJE. DBOMIOIHUSA MMO3BOHOYHBIX. [Iporcxoxkaenne aMmpuOuil U penTHIINA.
[Ipoucxoxaenne miekonuTarommx W OTUI. [lpuHIMn kimoueBoro apomopdoza. OcBoeHUE
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYILIH.

Pa3BuTHe xu3HM Ha 3emile 10 3paM U IEpUOaM: apXel, MPOTepOo30H, aIe030M, ME30301,
KaiiHOo30#. OOmias xapakTepuCTHKa KJIMMara W Treojiorhyeckux mporeccoB. [losBneHue u
paciBeT XapaKTepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB atMochepsbl.

MaccoBble BBIMUPAaHHS — 3KOJOTMYECKUE KpU3HChl npouutoro. IlpuumHel u ciencreus
MaccoBbIX BbIMHUpaHHUil. COBpeMEHHBIH 3KOJIOTHUECKUH KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIHMIBI KiIaccu(UKaUN OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMOHCTpPaLun

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
camo3apoxkieHust xu3Hm», «Cxema omnbita C. Musiepa, I'. FOpu», «3Ttansl HeopraHM4ecKon



3BOIIOLMNY, «['eoxpoHosornueckas mkana», «HadanpHble 3Tanbl OPraHUYECKON IBOJIFOLUNY,
«Cxema o0Opa3oBaHUsI DJYyKapuoT myTéM cuMOHoOrenesa», «CucreMa 3>KUBOM MHPUPOIBD»,
«Ctpoenue  Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIrOKJIETOYHbIE BOJIOpOCHN», «Mxm», «llanopoTHukm», «l onoceMeHHbIE
pacteHus», «Opranbl LBETKOBBIX pacTeHui», «Cxema pa3BUTUS >KHUBOTHOTO MHpay,
«ApoMop¢o3sl  KHBOTHBIX», «lIpocreiimme», «Kumeunononoctasie», «llmockue dvepBu»,
«YIeHUCTOHOTHE, «PpIOBIY, «3eMHOBOIHEICY, «ITpecMbIkarommecs», «lITuupn,
«Munekonuratroue», «Pa3BuTtue IKM3HM B apxeWckoll apey», «Pa3BuTHe KHU3HU B
MPOTEPO30MCKON 3pey», «Pa3BUTHE KU3HU B TAJICO30MCKOM 3pe», «Pa3BuUTHE XU3HU B
ME3030MCKOl 3pe», «Pa3BuTHe KU3HUM B KallHO30MCKON »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPaA».

O6opynoBanue: repOapuu pacTeHUN pa3IUYHBIX OTIEIOB, KOJUJIEKIUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThI
MIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl U 3BEPEH, KOJUIEKIMH OKaMEHEJIOCTEH, IOJIEe3HBIX
HCKOIIAEMBbIX, MYJISKU OPIraHMUYECKHUX OCTaTKOB OPIaHHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Muiepa—tOpu mno
U3YYEHUI0 a0MOTEHHOTO CHHTE3a OPraHNMYECKUX COSAMHEHUN B IEPBUYHOMN aTMocdeper.

Jladboparopnasi pabora «/3ydyeHne M ONUCAHWE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpraHU3MOB.

IIpakTuyeckas pa6ora «M3ydyeHne OCOOCHHOCTEN CTPOEHHUS PACTEHUH pa3HBIX
OTJZIETIOBY.

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

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3pgens! 1 3anaun aHTponosioruu. MeToabl aHTPOIIOJIOTHH.

CraHOBIIEHHE MPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenuruosHbie BO33pEeHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo  uenoBeka ¢ JKUBOTHBIMHU. (CuHcTeMaTHMuUecKOoe TOJIOXKEHHE YeJIOBEeKa.
CBupgerenbcTBa CXOACTBAa 4YEJIOBEKa C JKMBOTHBIMU: CpPaBHHUTEIbHO-MOP(OIOrHYECKHE,
sMOpHonornyeckue, (U3NOIOro-OMOXUMHUYECKHEe, TNoBeAeHYeckre. OTINYMs YeloBeKa OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE rOJI0BHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxymme  cuibl  (QakTopbl)  aHTpONOreHe3a:  OMOJIOTMYECKHE,  COLMANbHBIE.
CooTHoleHre OMOJIOTHYECKUX U COLMANIBHBIX (DPAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTaauK aHTpororeHesa. PanHue yenoBexkooOpasHble 00€3bsHbI (IPOKOHCYIIbI)
U paHHHE TOHTUbI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JBYHOTHE NpEAKH JroAcH. YeaoBeK yMenblid, NepBble M3TOTOBIEHUS OpyIud Tpyaa. Yemosek
MPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntofel 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
001Inii MpeoK HeaHAePTaTbCKOTO YEJIOBEKa U YEJIOBEKa pa3yMHOro. YemoBek HeaHIepTaIbCKUI
KAaK BHJ JIFOJEH XOJOJHOTO KiIMMara. YemoBeK pa3yMHbII COBPEMEHHOIO THIIA, JEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenamMu Adpuku. [laneorenerika u najieoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOT0 4enoBeka. EcTecTBeHHBI OTOOp B MOMNALUSAX YEIOBEKa.
Myranuonssiit poriecc U noaumMopusm. [lomynsuoHHbIe BONHBI, Ipeid reHoB, MUTpalus 1
«a(dexT ocHOBaTENA» B MOMYJSALIUAX COBPEMEHHOT'O YETIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosbmme packl: eBponeougHas (eBpasuiickas),
aBCTPANIO-HETPOHIHAS (PKBaTOpHAlIbHAsI), MOHTOJIOMIHAS (a3MaTCKO-aMepHKaHCKas). Bpems u
IyTH pPAacCeJICHWs 4YeJloBeKa IO IUlaHeTe. EIWHCTBO denmoBedeckux pac. Hayunas



HECOCTOATENIFHOCTh ~ pacu3Ma. [IpHcrocoOIIeHHOCTh  YeloBeKa K  Pa3HBIM  YCIOBHUSM
OKpyKatomien cpensl. Biausuue reorpaduyeckoit cpeasl u nperida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKA.

MexnucuuiuimHapHple  MeToAbpl B (usndeckoil  (OMOJIOTMYECKOH) aHTPOIIOJIOTHH.
OBOJIOIMOHHAS ~ aHTPOIOJOTUS M TAJCOAHTPOINOJIOTHS  YEIOBEYECKUX  MOIYJISALHUH.

buocoruanbubie HUCCIIEIOBAHU MIPUPOIBI YyeJIOBEKa. HccnenoBanue
KODBOJIIOINUONOIOTHYECKOTO U COLMAIBHOTO B YETIOBEKE.
JdemMoHcTpauMu

[Toptpetsr: Y. dapBun, JI. Jluku, 5. . Porunckuii, M. M. I'epacumos.

Tabmumer u  cxembl: «MeTOasl  aHTPOMONIOTUMY», «[ OJIOBHOW MO3T  YEJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHB), «CKeNeT 4eloBeKa M CKeJeT WIMMIaH3e», «PyauMeHTsl u
aTaBU3MBbI», «JIBWXKyIIME CHUJIBl AHTPOIIOr€HE3a», «OBOJIOLMOHHOE JIPEBO YEJIOBEKAY,
«ABcTpanionurek», «HenoBek ymenbiii», «HenoBek mpaMoxoaamuiny, «JleHUCOBCKUM 4eI0BEK»
«Heanpepranbup»y, «KpomanboHIb, «lIpenkn denoBekay», «ITambl 3BOJIOLUU YEIOBEKAY,
«Pace1 uenoBekay.

O6opynoBanue: MyJIsDKM OKaMEHEJIOCTeH, MPeMETOB MaTepUAIbHON KYIbTYphl MPEIKOB
yenoBeka, penpoAykuuu (dotorpadun) KapTUH C MHQOJOTHYECKUMH U OuOIecKUMU
CIOXKETaMM IPOUCXOXKIECHUSI YelloBeKa, poTorpaduu HaxX0I0K UCKOMAEMbIX OCTATKOB YEJIOBEKA,
CKEJIET YEJIOBEKA, MOJIEb Yepera 4elloBeKa M ueperna LIMMIaH3€, MOJENb KHCTU YeJOBeKa U
KHCTH IIMMIIaH3€, MOJIETIU TOpCa MPEAKOB YeJIOBEKa.

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

IIpakTnyeckas padora «/3yueHue 3K0JOrMYECKUX aJalTallUN YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0OPraHM3MEHHBIX CHCTEM € OKPY/KAKIIeH cpenoit

3apoxaeHue U pasButHe dKojoruud B Tpymax A. ['ymOGompara, K. @. Pymwe, H. A.
CeseproBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
HKOJIOTUU C APYTUMH HayKaMH.

Mertonbl skosioruu. [loneBble HaOMOEHHUS. DKCIIEPUMEHTHI B 3KOJOTMU: HPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpYKaIOLIEH CpeJibl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJIO0AILHBIN.

3HAaueHUE DKOJOTMYECKMX 3HAHUM JUIS 4YENOBEKa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€M uyenoBeyecTBa C MNpUPOAOoH. DOpMHUPOBAHME DKOJOTUYECKOW KYIbTYPBl M
HKOJIOTMYECKOM rPaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaL U

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

Tabmumpl u cxembl: «Pa3zmensl skogorun», «MeTonbl dKoaorun», «CxeMa MOHHTOpPUHTA
OKPYKAIOIIEeH CpebD».

JlabopaTopnasi pabora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OOMTAHUSA

Okonoruyeckre (akTopbl W 3aKOHOMEpHOCTH uX JedctBus. Knaccudukanus
IKOJIOTMYECKUX  (pakTOpoB:  abuoTHyeckue, OuoTHYeckue, aHTponoreHHsle. OOmue
3aKOHOMEPHOCTH JIeMcTBUS 3Kojoruueckux ¢akropos. [lpaBuno munumyma (K. [npenrens, 1O.
JInbux). TonepanTHOCTH. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.



Aobunotndeckue (axkTopbl. CBET Kak 3KoJornueckuii ¢akrop. [eficTBUe pa3HBIX Y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. OKOJIOTMYECKME TPYIIbl PACTEHUN M JKUBOTHBIX I10
OTHOILLIEHHUIO K cBeTy. CUrHaibHas pojib cBeTa. GoTonepuoiusm.

Temnepatypa kak skonorudeckuii ¢akrop. [leiictBue TemmepaTypbl Ha OpPraHHU3MBIL.
[ToliknioTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonormueckuii ¢akrop. IlpucnocoOnenuss pacteHH K MOIACPKAHUIO
BojHOro Oamanca. Kiaccudukanms pacTteHuid mO OTHOIIEHHIO K Boje. llpucnocoOnenus
JKMBOTHBIX K H3MEHEHHIO BOJIHOT'O PEXHUMA.

Cpenpl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TIIyOWHHas
NOJNOYBCHHAsl, BHYTPHOPraHU3MeHHas. (DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonornueckue putmbl. BHeniHue u BHyTpeHHHE pUTMBbL. CyTOYHBIE U TOJAMYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBUH JKU3HH.

XKuznennsie Gopmbel opranu3moB. [lonsarue o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHMii: JAepeBbs, KYCTapHUKH, KYCTapHUYKH, MHOIOJETHHE TPaBbl, OJHOJETHHE TPAaBBI.
Kuznennole (GOpMBI KUBOTHBIX: THUIAPOOMOHTHI, T€OOMOHTHI, a’pOOMOHTHL. (COOEHHOCTH
CTpOEHHS U 00pa3a KU3HHU.

buotnyeckne  ¢dakrtopel. Buapl OMOTHYECKMX  B3aWMOJCHCTBHN: KOHKYPEHIHS,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapasutusm, xoomepars, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckne  B3auMMOJIEHUCTBHS  (TOIMUYECKHUE,
dbopuyeckue, dadbpuyeckue). 3HadyeHHE OMOTHMYECKUX B3aUMOJICHCTBUU Ui CYLIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «JKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIIBI dKUBOTHBIX MO OTHOUIEHUIO K CBETY», « T €mIOKpOBHBIE KUBOTHBIE», «XO0JIOAHOKPOBHBIE
KUBOTHbIE», «DU3NOJIOTUYECKUE aJanTalllK >KMBOTHBIX», «Cpeabl OOMTaHMSI OpPraHU3MOBY,
«buonoruyeckue putMbl», «KusHeHHsle HOpMbI pacTeHui», « Ku3HeHHbIE POPMBI )KUBOTHBIX,
«9KOCcHCTEMA IUPOKOIMCTBEHHOIO Jieca», «IDKOCUCTEMA XBOMHOrO Jiecayn, «llemu nurtanus»,
«XumnunyectBoy, «Ilapazutuzm», «Konkypenuus», «Cumonos», «KommeHncaansmy».

OOGopynoBanue: repbapuu pacTeHHM W >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHENTIOOUBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTteHus, repOapul M KOJUIEKIIMU TEIUIOMIOOMUBBIX, 3MMOCTOMKHX, MOpPO30yCTONYMBBIX
pacTeHMii, 4Yydena MNTHULl U 3Bepel, repOapuu pacTeHHiH, OTHOCSIIMUXCS K Trurpodpuram,
KcepouraMm, Me3oduTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYII, KOJUIEKIIMH >KUBOTHBIX,
oOHuTaOIUX B pa3HbIX Cpelax, repOapuu U KOJUIEKLIUU PacTeHUH M KMBOTHBIX, 00Jala0IINX
YepTaMud TMPUCHOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TepOapuu u
KOJUIEKIIUM PACTEHUI W JKUBOTHBIX Pa3IMYHBIX JKU3HEHHBIX (OPM, KOJJIEKIUU >KUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aUMOAECHCTBUSX.

JlaGopaTopHas pa6ora «BrIsgBieHHe TPUCTIOCOOICHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnass pabora «BblsiBIeHHE NPUCIOCOONCHUN OPraHU3MOB K BIMSHUIO
TEMIEPATYPbI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSDY.



Tema 8. JkoJiorusi BUA0B U MOMYJIS LU

DKOJOTUYECKUE XapaKTePUCTUKH MOmyisiun. [lomynsius kak OMoNIornueckas CUcTeMa.
Ponp HeomHOpOmHOCTH cpenbl, GU3HUECKUX OaphepoB W OCOOEHHOCTEW OWOJIOTMH BHIIOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpBI Momysauuid. OCHOBHbIE MTOKA3aTeNIN MOMYIISIIINN:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHas W TOJOBas CTPYKTYpPa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAIIUS.

DKoJyioruueckasl CTpykTypa nonyiasauud. OneHKa YMCISHHOCTH mnomyisuuu. [uHamuka
HOMYJSIUK U e€ perynauus. buotnueckuil moTeHuan nonyiasuui. MoaenupoBaHie JUHAMUKH
nomynsiuud. KpuBble pocTa YuCIeHHOCTH mnomymsinuu. KpuBble BbDKHBaHHs. Peryssmus
YUCICHHOCTH TOMYJISALIUNA: POJh (PAKTOPOB, 3aBUCSIIUX M HE 3aBUCAIINX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[TonsiTue 00 »sKojormueckod Hume Buga. MecrooOutanue. MHoromepHas MOZEINb
skosiornyeckot Humm k.M. Xarunncona. Pazmepsl skonornueckoit Huiu. [loreHiumansuas u
peanu30BaHHAS HUIIIH.

Bun kak cucrema momyssiuid. Apeayibl BUAOB. Buabl M MX KU3HEHHBIE CTPATETHUH.
DKOJOTUYECKIE SKBUBAICHTHI.

3aKOHOMEPHOCTH TIOBEAEHUS W MUTpalMii >KUBOTHBIX. buolornyeckue WHBA3UU
Yy>KEPOJIHBIX BUIOB.

JleMoOHCTpaL U

[Toptpet: Ix. U. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTPYKTypa mnonyiasuuu», «Bo3pacTHpie mnupamMuibsl MOOMYISun», «CKOPOCTb 3aceleHUs
MOBEPXHOCTU 3EMJIM Pa3NUYHBIMH OpraHuzmamuy, «Mojens skosornueckoi Humm Jx. U.
XaTuYnHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

Jladoparopnas padora «[IpucrnocoOieHust CEMsH paCTEHUN K PACCETICHUIOY.

Tema 9. JkoJ10rHUsA CO001IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero cTpykrypa. CBs3u MeXIy OpraHU3MamH B
OuoreHose.

Oxocucrema kak oTkpeiTasg cucrema (A. JIx. Tencnaun). DyHKUMOHaNBbHBIE OJIOKU
OpTraHWU3MOB B JKOCHCTEME: MPOAYIEHTHI, KOHCYMEHThI, peayleHThl. Tpoduyeckue ypoBHHU.
Tpoduyeckue nenu u cetu. AGUoTnyeckue OJOKH 3KocucTeM. [1oUBBI U HIIBI B 9KOCHUCTEMAX.
KpyroBopor BeliecTB U MOTOK SJHEPTUU B IKOCUCTEME.

OcCHOBHBIE TTOKa3aTENIN IKOCUCTEMBI. bruomacca u mpoayKius. DKOJIOTHIECKUE THPAMUIBI
yucesl, OnomMacchl ¥ SHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @nykmyayuu. HarpaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKieccuu. [lepBHUHbIE U BTOPUYHBIE CYKIIECCUM M HX
NPUYHHBL. AHTPONOTEHHBIE BO3JEHCTBUS HAa CyKieccuu. KimMakcHoe cooOIecTBo.
bropaznoobpasue 1 moaHOoTa KPYyroBOpOTa BEMIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKocucmemvl 03€p U peK. IDKocUcmemvl Mopeli U OKeaHos.
Dkocucmemvl myHop, 1ecos, cmenetil, NyCmbiHb.

AHTpPOTIOTEHHBIE  DKOCHUCTEMBI. ATpodkocucTemMa. ArporeHo3. Paznuums wmexmy
AHTPOIIOTEHHBIMH M MIPUPOTHBIMU YKOCHCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. I'oponckas ¢opa u dayHa.
CunaHTpomnu3anus ropojackoi (dayHel. buonornueckoe ©  XO3MHWCTBEHHOE 3HAYCHUE
arpodKOCUCTEM U yPOOIKOCUCTEM.



3akoHOMEpHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJCHCTBHNA  OpPraHW3MOB B
sKocucTeMax. Poabs kackaonozo s¢ghghexkma u 6u008-30upuxamopos (Kiouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W  BEIIECTB MEXKAY CMEXKHBIMU
9KOCUCTEeMaMH. Y CTOMYMBOCTH OpPraHU3MOB, TOMYJISALMA M DKOCUCTEM B  YCIOBHSX
€CTECTBEHHbBIX U aHTPONOTE€HHBIX BO3/IEHCTBUM.

Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HLIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeToqoIoruss MOHUTOPUHTAa €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

JleMoOHCTpaL U

[Toprper: A. JIx. Tencnu.

Tabmuie! u cxeMbl: «CTpykTypa OMOLIEH03a», «IKOCUCTEMA HIMPOKOIMCTBEHHOTO JIECAY,
«JKocucTeMa XBOWHOrO Jecay, «DyHKIMOHAIbHBIE TPYMHIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 9KocucreMe», «llenmn mwmraHWs (macTOMIMHAA, ETPUTHAS)Y,
«IKOJOTUYECKAs MUPAMHIA YUCEID», «IKOJIOTHUYECKAs MUpaMuia OMoMacChl», «IKOJIOTHYECKast
nupamuaa sHeprumy», «OOpazoBanue Ooioray, «llepBuunas cykueccus», «BoccTaHoBieHue
Jeca moclie Mmoxapa», «IKOCUCTeMa 03epa», «ArporeHos», «KpyroBopoT BeIIECTB U TOTOK
SHEPTUu B arporieno3e», «I[Ipumepsr ypOoskocucTem».

OOGopynoBanue: repOapul pacTeHUM, KOJUIEKIIMM HACEKOMBIX, 4Yyuesia NTHI[ U 3Bepew,
repOapuu KyIbTYPHBIX U JUKOPACTYLIUX PACTCHUI, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo0o3KOCUCTEMBD».

Jlaboparopnasi padora «/3yueHnue pa3HOOOpa3usi MEJIIKMX TOUYBCHHBIX YWICHHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX.

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

IKeKkypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJI€ WM B TEIUIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmeranerapHas o6osjouka 3eMiH, TJe CYIIECTBYET WM CYIIECTBOBaja
*u3Hb. Pa3BuTne npeacrasienuit o ouocdepe B pynax 3. 3tocca. Yuenue B. U. BepHanckoro o
6uocpepe. Obmactu 6uochepsl u e€ cocras. Kupoe BemecTBo Ouocdeps! ¥ ero PyHKINH.

3aKOHOMEPHOCTHU cyliecTBOBaHUsI Onocdepsl. OcoOeHHOCTH Onocdepsl Kak ri1o0anbHOM
skocucTeMmbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBoporel Bemiects U
OMOreoXMMHUYECKHE UKIBI (Yriiepoa, a3oTa). PUTMHUHOCTS sBIeHU# B Onocdepe.

3oHanbHOCTh OuOCchepsl. [lonarue o Ouome. OCHOBHBIE OMOMBI CYIIN: TYH/pa, XBOIHbBIE
Jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BbICOKOTOphsi. Kitumar, pacTUTENbHBIN U KUBOTHBIN MUP OMOMOB CYILIH.

CrpykTypa M (YHKLIUS O>KUBBIX CHCTEM, OLEHKAa HX PECypCHOro TMOTEHLHUala |
6rochepHbIX QYHKITHIHA.

JleMoOHCTpaL UK

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

Tabmuupl u cxemsl: «I'eocdepsl 3emnu», «Kpyrosopot a3ora B npupone», «KpyroBopot
yriaepoja B npupojae», «Kpyrosopot kucinopona B npupone», «KpyroBopot BoAbl B IPUPOJIEN,
«OcHoBHBIE OWOMBI cymmny, «Kimmmarmaeckue mosica 3emum», «Tynapay, «Taiiray,
«Cmemannbiii  nec», «lllupokonucTBenHslit Jjecy, «Cremb», «CaBanHay, «llycTbIH:Y,
«Tponmyeckuii mecy.

OGopynoBanue: repOapuu paCTEeHU pa3HBIX OMOMOB, KOJUICKITUHN KUBOTHBIX.



Tema 11. YesioBek M OKpYy:Kalouias cpeaa

DKoNoruYeckrue KpHU3UChl M WX NpUYUHBL BosneiicTBue uenoBeka Ha Ouocdepy.
3arpsisHeHUE BO3AYIIHON cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Paszpyiienue nouBsl. OXpaHa IOYBEHHBIX pecypcoB. MI3MeHeHHe KiinMarta.

AHTpPOIOT€HHOE  BO3JECHCTBME HA PACTUTENbHBIM M JKUBOTHBIM wmup. Oxpana
PaCTUTEIBHOTO U XUBOTHOTO MHpa. OCHOBHBIC MPUHIIMITBI OXPAHBI MPUPOABI. KpacHbIe KHUTH.
Oco60 oxpansiembie nipupojubie Tepputopun (OOIIT). boranuyeckue caabl U 300JI0THYECKUE
MapKH.

OcHOBHbBIC TPUHIIUIIBI YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA U MPHUPOAbL. ParuonanbHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emmu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIE OCIEACTBHS.

Pa3BuTHe METOAOB MOHUTOPUHTA Pa3BUTHS OINACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemubie ucciedosanus nepexooa K pecypcocoepezaiowelti U KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonocuyeckoe pasnoobpasue u dbuopecypcvl. Hayuonanvhvie ungopmayuontsie
cucmemol, obecneyugarowue 00OCMyn K UHGOpMAYUU NO COCMOSHUIO OMOEIbHLIX BUO08 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem 1 cnocooos Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpykyusa mopckux u HazemMHuvix 9KOCUCTEM.

JleMoOHCTpaL U

Tabmuel u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHue Truapocheps»,
«3arpszHenne mouBbl», «llapHukoBbii AddexT», «Ocobo oxpaHseMble NPUPOIHBIC
TEPpUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

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



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 BUOJIOT' A
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

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

B cTpyKkType JTUYHOCTHBIX Pe3yJbTaTOB OCBOEHUS MPOTrPamMMbl MO OUOJOTHH BbIAEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHHUI JTUYHOCTH Ha OCHOBE KIIFOUYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYaAIOIIUXCSl PYKOBOJACTBOBATHCSA B
CBOCH  JCATCIILHOCTH  IIEHHOCTHO-CMBICIIOBBIMH ~ yCTAaHOBKAMH, TPUCYITUMH  CHCTEME
OMOJIOTMYECKOTO  00pa3oBaHUs, HaIuuyue NpPaABOCO3HAHUS  DKOJIOTUYECKONM  KYJIBTYPHI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE TJIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
y4eOHOM W BOCIHUTATEIBHON JIEATEIHPHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUHCKHMU
COLIMOKYJIbTYPHBIMH, UCTOPHYECKHUMH M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPHHATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlEccaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPA3BUTHsI, PA3BUTHsI BHYTPEHHEHW MO3UIIUU JUYHOCTH, MATPUOTH3MA U
YBOXCHHS K 3aKOHY W IPABOIOPSIIKY, YEJIOBEKY TPyJa W CTAPIIEMY IOKOJEHUIO, B3aMMHOTO
YBOXKCHHS, OCPEeKHOTrO  OTHOIICHUS K  KyJAbTYpPHOMY  HACICOUI0O W TPAJUIUAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii deneparuu, Npupoe U OKpyKarolen cpee.

JIM4HOCTHBIE Pe3ybTaThl OCBOCHHS Y4eOHOro mpeamera «buonorus» IOIKHBI OTpakarh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIUXCsI PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
MO3UIMEH JIMYHOCTH, CHCTEMON IICHHOCTHBIX OpPHEHTAIi, TO3UTHBHBIX BHYTPCHHHUX
yOeXACHHU, COOTBETCTBYIOUIMX TPAAMIIMOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  OOIIEecTBa,
pacuIipeHre KU3HEHHOTO OIbITa U ONbITA AESITENFHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HAIPaBJICHUH BOCIIUTATEILHOMN JIEATEIHHOCTH, B TOM YHCJIC B YACTH:

1)rpaxxaaHcKkoro BOCIMTAHUSA:

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

OCO3HAHHWE CBOHMX KOHCTUTYIIMOHHBIX IpaB H OOS3aHHOCTEH, yBaKeHHWE 3aKOHA U
MIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pelieHnr y4eOHbBIX U TO3HABATeNbHBIX 33]1a4, BBIMOIHEHIUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM JKU3HH U O0BSICHSATH €€

YMEHHE YYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3HBIMU YOSXKIEHUSMU, KyIbTYPHBIMUA I[EHHOCTSIMH U COLIMATHHBIM
TIOJIOKCHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBITIOJHEHHUS YUCOHBIX,
MO3HABATENBHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXKUTEIHHOTO OTHOILIECHUS K MHEHHIO
OTIIMIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM JIEATSIIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTH POCCHICKON TPaKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IIPOILJIOE U HACTOALIEE MHOTOHALIMOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJIBI,
JIoCTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCHUMCKUX YYEHBIX B CTAHOBJICHHME U Pa3BUTHE
OHOJI0TUY, TOHUMAaHK 3Ha4eHUsl OMOJIOTHH B MIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujeiHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUMUBOTO OYAYyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHWE K MHUPY, BKJIFOYAsl ICTETUKY ObITAa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILIICHHUIA;

MMOHUMaHHUE SMOIMOHAJIBHOTI'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ LIEHHOCTH;

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

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

MOHMMAaHNE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (3J0POBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHATHH W OTIbIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpPEeKXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUUECKOMY 3/I0POBEBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO M )KU3HU JIFOJIEH;

OCO3HAHUE TOCJEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHUS AIKOTOJS,
HapKOTUKOB, KypEeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Y, OCO3HAHKE [IEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAILHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKyHO
JIeATEITbHOCTb;

UHTEpEC K pa3iuyHbIM cepam mpodeccnoHanbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOODP OymyIeit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIC TIJIaHBI,

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



7) IKOJIOrM4eCcKOro BOCIMTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOILIEHHE K MPUPOE KaK UCTOUHUKY KHU3HH Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYJIbTYphl: MPHOOpETEHHE ONbITa IJIAHUPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOHBIX MOCIEICTBUN ISl OKPYXKAIOLIEH CpeIbl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh HCIIOJIb30BaTh MPHOOpETaeMble NPU U3YYCHUH OMOJIOTUM 3HAHUS U YMEHUS
IpU pelIeHUU MpoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHUEM (COOII0IeHUE
IpaBUJI MOBEICHUS B INPUPOJIE, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECHUSI B SKOCHUCTEMAX,
OXpaHy BUIOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HEINPHUITUE JCUCTBUM, MPUHOCAIIMX BPEH OKPYKAKOLIEH NPUPOIHOU CpeXE,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKUE IMOCIEIACTBUS MPEITPUHUMAEMbIX
JICUCTBUI U MPEIOTBPAILATh HX;

HaJIUYUE PA3BUTOIO HKOJOTUYECKOTO MBIIIEHUS, SKOJOTHYECKOM KYyJIbTYphl, OIbITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS PpPYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJOTHUECKOW HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW MpPAaKTUKH, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIIUKYIBTYPHOM MUDE;

COBEPLIECHCTBOBAHUE S3bIKOBOM M UNTATEJIbCKON KYJIBTYpPbI KaK CPE/ICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUOJIOTUM KaK HAayKd, OCO3HaHUA €€ poiau B (OPMHUPOBAHUU
paloHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPeICTaBIeHHsI 00 OKpYyKaroleM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M OO0IlecTBa, B MO3HAHUM MPUPOJTHBIX
3aKOHOMEPHOCTEH U pelIeHuu NpoodeM COXpaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsI COBPEMEHHOW LMBUIM3ALMU: 0OecreueHus
HOBOT'O YPOBHS pa3BUTHs MEIAMIIMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemarh pecypcHble MpoOaeMbl pa3BUTHUSI YEJIOBEUECTBA, MIOUCKA MyTeH BbIXOJAa U3 INI00ATbHBIX
HKOJIOTMYECKUX NPOoOJieM U oOecreueHus nepexoia K yCTOHUMBOMY Pa3BUTHUIO, PAllMOHATbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS 00l
KYJIbTYpPbl, €CT€CTBEHHO-HAy4YHON TpPAMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIMOHAIbHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil Ipu N3yu4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJlydyaeMble 3HAHUS Ui aHanu3a U OOBSICHEHUS SBICHUN
OKpY’KAloIIero MHUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JelaTh O00OCHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS Ul PELIeHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAlIMSIX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH N1eATeNIbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
MCCIIEIOBATENBCKYIO AESITEIEHOCTh HHAUBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUU II0 61/IOJIOI‘I/II/I B COOTBETCTBHU C XHU3HCHHBIMU
OTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIE Pe3yNbTaThl OCBOCHHUS y4eOHOro mpeamera «buonmorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCHUIUITMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHbIE TIOHATHS, OTPAXKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenu(uKy METOA0B MO3HAHMS, HUCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJICHHE, TPOIeCC, CHCTEeMa, HAay4HbId (DaKT, MPUHIUIM, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopus, HMCCIEIOBAaHUE, HAOIIOJEHUE, HU3MEPEHHUE, SKCIEPUMEHT M JpYrHe);yHUBEpCaIbHbIC
yueOHble JeiicTBUsA (IIO3HABaTelbHbIE, KOMMYHUKATUBHBIE, PETYJISTUBHBIE), 00€CIIEUUBAIOIINE
¢dopmupoBaHne (YHKIHOHAIBHOM I'PaMOTHOCTH M COLMAIbHOM KOMIIETEHLIIMU OOy4aroIluxcs;
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCAJIbHBIC y4YeOHBbIC JEHCTBHSI B IIO3HABATEILHOW U
COLMAJIbHOM MPAKTHUKE.

B pesynbrare u3yueHus OMOJIOTMM Ha YPOBHE CpeAHEro oouiero obpa3oBaHUsd Yy
oOyuaromerocsi 0yayr copMupoBaHBI MMO3HABATEIbHBIE yYHUBEPCAIbHBIC ydeOHBIC NEHCTBHA,
KOMMYHHKATHBHBIE YHHBEpCAJbHBIC Yy4YeOHbIE [EHCTBUSA, PpETYISATUBHBIE YHHBEPCAJIbHBIE
yueOHbIe IeMCTBUS, COBMECTHAS J1€ATEIbHOCTb.

MertanpeameTHble pe3ysabTaThl OCBOCHMS INPOrpaMMbl CpeIHEro o0Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHUBEPCAJbHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMMU:

1)0a30oBble JIOTHYeCKHUE JeiicTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U AaKTyaJM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTMYECKOTO MBILUIEHUS (aHanu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukaiuu, 0000IIEeHHUs), PacKpbIBaTh CMBICI OHMOJIOTMUYECKUX
HOHATHUH (BBIIENATH UX XapaKTE€PHbIE MPU3HAKH, YCTAaHABINBATH CBS3H C APYTUMH MTOHITHUSAMH);

ONpeNeNiTh LEeNU JAEATeNbHOCTH, 337aBas MapaMeTpbl U KPUTEPHUH HX JIOCTHXKEHHS,
COOTHOCHTD PE3YyJbTaThl AEATEIbHOCTHU C MIOCTABICHHBIMU LENISMU;

HCIIOJIb30BaTh OMOJIOTMYECKHE MOHSATHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN KUBOU
IPUPOIBI;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTUBHBIC, JEIAyKTHBHbBIE, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M IMPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHNUS;

IIPUMEHATh CXEMHO-MOJIENbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHOIIEHUHA B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaKXKe MPOTHBOPEUYMH Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3palaThIBaTh IUIaH pEHICHHs TPOOJIEMbI C YUETOM aHalIM3a UMEIOIINXCS MaTepHaIbHbBIX
Y HEMaTEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LEJAM,
OLICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOPJMHHUPOBATh M BBINOJHATH pPadOTy B YCJIOBHUSIX pEaJbHOr0, BHUPTYaIbHOIO U
KOMOWHUPOBAHHOTO B3aUMOCHUCTBUS;



pa3BUBaTh KPEATMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOJIEM.

2)0a30Bble HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIAJICTh HaBBIKAMHU Yy4EOHO-HCCIEIOBATENBCKONH U MPOEKTHOW JEATENLHOCTH, HaBBIKAMHU
paspernieHus npoodisieM, COCOOHOCThI0 U TOTOBHOCTBbIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
peLIeHHs] IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOA0B IIO3HAHUS;

UCITIOJIB30BaTh PA3JIUYHBIE BUJBI JCATEIBHOCTH IO TOJIYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTYallUiX, B TOM YHUCIE TPU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IIPOEKTOB;

(bopMHpOBATh HAYYHBIA THUIl MBIIUICHHS], BIAJETh HAYYHOU TEPMUHOJIOTUEH, KIIIOUEBBIMU
HNOHATUSMH U METOAAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpPa30BaTENbHOU IEATEIBHOCTH U
KHU3HEHHBIX CUTYaLUsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIATh
TUMOTe3y €€ pemeHus, HAaXOAWTh AapryMEHTHl JUIS JIOKa3aTelIbCTBA CBOMX YTBEPXKICHUH,
3aaBaTh MapaMeTPhl U KPUTEPUU PELICHUS;

aHAJM3UPOBaTh IIOJIyYEHHbIE B XOJ€ pELICHHUs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAIIPABJICHHbIN MOUCK NEpEeHOoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
npodeCCHOHATILHYIO Cpeay;

yMeTh NEepEeHOCUTb 3HAHWA B  IIO3HABATEJIIbBHYI0 M  IPAKTUYECKYI0  00IacTH
KHU3HEIEATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUI'aTh HOBBIE WJEH, NpPEUIaratb OpPUTMHAJIBHBIE IOJAXOAbl U PEUICHUS, CTaBUTh
npoOIeMbl U 33Ja4u, JIOMyCKaroIUe aJbTepHATUBHbIE PELLICHHUS.

3) padora ¢ unopmanmeii:

OpUEHTUPOBATLCS B PA3IMYHBIX MCTOYHMKAX HMH(OpManuu (TeKcTe yueOHOro mocoOus,
HAY4YHO-TIOMYJISIPHON JHUTepaType, OMOIOTHUECKUX CIOBApsSIX M CIPAaBOYHHMKAX, KOMIIbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(MOPMALMIO pa3lIWYHBIX BHJIOB U (opM
NPEICTaBICHUS, KPUTUIECKN OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

dbopMyHpOBaTh 3ampoChl M TMPHUMEHATh pPa3IMYHBIE METOABI NPHU TIOMCKE W OTOOpe
O6uonornyeckoit MHGopMaIu, He0OX0IUMOH /7S BHIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHIH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHMUS PA3ITUIHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAbHYIO (OpPMYy MpEACTaBIEHUS OHOJIOTrHYECKON
uHpopManuu (cxembl, rpaduKu, TuarpaMMsl, TaOIMILIbI, PUCYHKH U IPYToe);

UCIOJIb30BaTh HAy4HBIN $3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OHOIOTHYECKOM
uHpOpMaNreil: TPUMEHITh XUMHUYECKHe, (PU3MYECKHe W MaTeMaTHYeCKUe 3HAKH W CHUMBOIIBL,
dbopmyrel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;

BJAJETh HABBIKAMU pACHO3HABAHUS M 3alIMThl WHGpOpMaNMK, HH(OPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH J€HCTBUSAMU:

1)o0menne:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUANIOTe
WINA JIUCKYCCHU TI0 CYIIECTBY OOCYXTaeMOl TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BBHICKA3bIBATh



CY)XKJICHHsSI OTHOCHTEJIbHO BBINIOJHEHUS MpelaraéMod 3aJadyd, Y4YHUTHIBATH HWHTEPECHl U
COIIACOBAHHOCTH MO3ULIUHI APYTUX YYaCTHUKOB JUAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOalbHBIC CpEICTBA OOLICHHS, TMOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(JIUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(IUKTHI U
BECTHU [1EPETOBOPBHI;

BJIAJICTh PA3IUYHBIMHU CIIOCOOAMU OOIIEHHS ¥ B3aUMOJICHCTBHSA, MOHMMATh HaMEPEHUS
JPYruX JIOACH, MPOSIBIIATh YBAXKHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMyIUpOBaTH CBOM BO3PAKECHHUS;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHHUEM S3BIKOBBIX
CPEICTB.

2)coBMecTHAS 1eATEeJIbHOCTD:

MOHUMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOU pabOThHI IpU
peleHnr OMOJIOrHYecKol MpobieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOJEUCTBYS IPU pELIEHUH YyueOHO! 3a/1auH;

BBIOMPATh TEMATUKY M METOJbI COBMECTHBIX JEHCTBHU ¢ y4€TOM OOIMIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MPUHUMATh LEJIU COBMECTHON JESITENbHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIIATH IUIAH JACHCTBUM, PACIpElesATh POJIM C YU4ETOM
MHEHUI Y4aCTHUKOB, 00CYKJ1aTh pE3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXKJAOT0 YYaCTHHKA KOMaHbl B OOLIUI pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISITh IMO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3NIMYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

Osi1aieHHe YHUBEPCAJIbHBIMHU PeryITHBHBIMH 1eHCTBUSIMU:

1)camoopranusanus:

UCIIONIb30BaTh OMOJIOTMYECKWE 3HAHUS 7S BBIABICHUS NPOOJIEM M WX pPEIICHHs B
YKU3HEHHBIX U YYeOHBIX CUTYaIlUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 1IEI€BbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JIEUCTBUAX M IMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPY’KaIOIIHNX;

CaMOCTOSITENIbHO OCYILECTBIIATh TMO3HABATENbHYIO JESTEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3aMa4dl B 0Opa30BATEIBHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYaIIMsIX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH pelIeHus NpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

Croco0CcTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO IIMPOKOM IPYIULIMN B Pa3HbIX 00JacTIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATE€IbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJITATOB LIEIISIM;



BJIAJICTh HAaBBIKAMU I10O3HABATEIbHON pE(UIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, HCIIOIB30BATH MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYal[H, BBIOOpAa BEPHOT'O PELICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKCHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX IIPH aHAJIN3€ PE3YJIbTATOB ACATEIbHOCTH;

3)npunsiTHe ceds M APYrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaABO JAPYTUX Ha OILIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMU APYrOro YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

[IpenmerHble pe3ysbTaThl OCBOEHUS cOlEpKaHMs ydeOHoro mpeamera «buosorus» Ha
yri1yOJa€HHOM YpOBHE OpUEHTHPOBAHBI Ha obecnieueHre npoGuiIbHOro o0yueHust 00yqarommxcs
Oouonornu. OHM BKIIOYAIOT: crenu(pUYecKrue A OHOJOTWM HAy4HblE 3HAHHUSA, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U HIPeoOpa3OBaHUI0 3HAHWM, BHJbI
NEeSITEIbHOCTH MO TOJYYEHUIO HOBBIX 3HAHUM M MX HNPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX cUTyauusax. [IpeaMerHbie pe3yapTaTsl IPEICTaBICHbI 110 T01aM
U3Y4EHHUS.

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

c(OPMHPOBAHHOCTb 3HAHUH O MecTe U PoJId OHMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTHHbI MHpA, B IIO3HAHWU 3aKOHOB IPUPOABI U
pelIeHny podIieM palMOHAIBHOIO IPUPOIOTIOIB30BaHUS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIOYAET: OCHOBOMOJAraroline
OMOJOTrMYECKHEe TEPMHUHBI U TOHATUSA (PKU3Hb, KJIETKA, OpPraHu3M, METa0OoJu3M, TOMEOCTa3,
CaMOperyJIsilMsl, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetouHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. M. BaBunoBa — o 1meHtpax
MHOT000pa3usl U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOro MOKOJIEHUS], pacIleIJIeHHs], YUCTOThI TaMeT, HE3aBUCUMOTro HacienoBaHus I.Mennens,
TOMOJIOTHUECKUX PSAJI0OB B HacleACTBeHHOM wu3zMeHuumBoctd H. W. BaBuioBa), npuHIMITBI
(KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAY4YHOI'O MO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKUX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOIII0ICHHE, SKCTICPUMEHT);

YMEHME BBIACIATH CYLIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U IYKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHHI,
’KMUBOTHBIX M Y€JIOBEKA, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHM, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
Opo>keHHsI, aBTOTPO(PHOro M reTepoTpo(HOro TUIOB MUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Mei03a, raMmeToreHe3a, ’MOpuoreHe3a, MocTIMOPHOHATBHOTOPa3BUTHUS, PA3MHOKEHUS,
MHAMBUAYAJIbHOTO pa3BUTHsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T'€HOB, IeTepo3uca,
UCKYCCTBEHHOT'O 0TOOPA;



YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OPTaHOMJAAMU KIETKH M UX (PYHKIHSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEW U X (QYHKIUSIMHU, MEXKy OpPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHMi, >KUBOTHBIX M YEJIOBEKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OpPraHOB M HX
GyHKIUSAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMHM KIJIETOYHOTO LMKJIA U >KU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpebl OOUTAHHUS;

YMEHUE BBISBIISATH OTIUYUTENIBHBIC NMPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS IOKa3aTeIbCTBA POJCTBA OPIaHU3MOB Pa3HBIX CHCTEMATUYECKHUX TPYIII;

yYMEHHUE pelaTh OWOJIOTHYECKHE 3a/]a4H, BBISABISATh MPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXJy HCCIEyeMbIMI OHOJOTHYECKUMH TpOIlecCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M TPAKTUYECKHE PaldOThI, COONIONATh MpaBWiIa MPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYI0OBaHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HMX HKCHEPUMEHTAIbHBIMU CPEACTBAMU,
dbopMynupys 1elb UCCeI0BaHus, aHATM3UPOBATh MOJYYCHHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B Y4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOIMYHO MPEICTABISATH
MOJTy4YEHHBIC PE3YJIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeOBaHUN B o0nactu
Ouosornu W MeIWIUHBI (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
W3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOp Oyayieit mpodecCHoHaIbHOM NesITeIbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIIbCKOTO XO35SHUCTBA, MHUILIEBON
NPOMBIIIICHHOCTH, YITyOJIATh TIO3HABaTEeNbHBIA HMHTEPEC, HANpPAaBICHHBIM Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH TMpodeccud W TPOJODKEHHWE OHOJIOTMYECKOro O00pa3oBaHUs B
OpraHu3alUsaX CPEeAHEro NPOPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

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

c(OPMHPOBAHHOCTH 3HAHHI O MECTE M POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBAaHUN COBPEMEHHOHN €CTEeCTBEHHO-HAyYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
OPUPOJBI U PEIIEHUHN HKOJOTHYECKUX MpOOJeM 4YeloBeYecTBa, a TAaKKe B PEIIEHHUU BOIPOCOB
palMOHATFHOTO TPUPOIONONB30BaHUs, W B (OPMUPOBAHMH IIEHHOCTHOTO OTHOIIEHHS K
npupose, OoOLIECTBY, YEJOBEKY, O BKJIaJIle POCCHUHCKUX U 3apyOeXHBIX Y4YEHBIX-OMOJIOTOB B
pasBUTHE OMOJIOTHY;

yYMEHHUE BIa/leTh CUCTEMOM OMOJIOTMYECKUX 3HaHUM, KOTOpas BKIIIOYAET ONpPEJesICHUS U
MOHMMaHHUE CYINTHOCTH OCHOBONOJAraloMIUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucteMa, Ouochepa), Oumonormdyeckue Teopun (dBomtonronHas Teopuss Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBoiouuu), yueHus (A. H. CeBepuoBa — 0 MyTsX M HalpaBJIEHUSX
sBomtoniuu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxojacra K. M. bapa), npasuna (Muaumyma HO. Jlubuxa,
AKOJIOTHYECKON MUPaMUIbl YHEPTUHN ), TUITOTE3bI (TUmoTe3a «mupa PHK» V. I'unGepTa);

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



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBICHHUS M OLIEHKU AHTPOIOIEHHBIX M3MEHEHHH B
IIPUPOJIE;

YMEHME BBIACIATh CYLUICCTBEHHbIE INPU3HAKU: BUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
O6uocdepsl, CTaOMIM3UPYIOILEro, MABMKYLIEIO U pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUI000pa30BaHMsl, BIUSHUS ABMKYLIUX CHJI 3BOJIOLUU
Ha TeHO(OH]| MOIMYJISALUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpele OOMTaHMs, YepeOBaHUs
HaIpPaBJICHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBAaThb B3aWMOCBS3M MEXAY IPOLECCaMU 3BOJIIOLUY, ABHKYLIMMU
CHJIaMH aHTPOIOr€HE3a, KOMIIOHEHTAaMH Pa3JIMYHbIX HKOCHUCTEM U MPHUCIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTIUYNTEIbHBIC IPU3HAKH )KUBBIX CUCTEM, IMPUCIIOCOOICHHOCTh BUI0B
K cpeie oOuTaHus, aOMOTHYECKMX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aWMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOINOI€HHBIX U3MEHEHHH B IKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE WCIOJIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHIECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl J0OKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMAaTUYECKUX TIpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpe/bl OOMTAaHHUsS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHUE peliaTh OWOJIOTHYECKHE 3a/a4H, BBISBISATh NPUYUHHO-CIEICTBEHHBIC CBSI3U
MEXIy HUCCIeAYeMbIMH OHOJIOTMYECKUMHU HpoLleccaMM U SBJICHMUSMH, Je€laTh BBIBOJBI U
IPOTHO3bl HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIOMATh MpaBHia TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, MPOBEPATh HUX HKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
bopmMynupys 1eNb UCCIIeI0BaHUs, aHAIM3UPOBATh NOJIYUECHHbIE PE3Y/IbTaThl U JIeJIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIEOBATEIHCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MeIWIMHEe, TMPOBOAMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOMIECTB, W IyOJUYHO TPEACTABIATH
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUYEHUYECKUX KOH(EpEeHIUIX;

yYMEHHUE OIIEHMBAaTh THUIOTE3bl U TEOPUM O MPOUCXOKICHUU JKU3HHU, 4YellOBeKa U
YeJIOBEYECKUX pac, O NMPUYHMHAX, MOCIEACTBUSIX U CIOCO0aX MpEeAOTBpAIlEHUs TI100aIbHBIX
U3MEHEHUH B buocdepe;

YMEHHUE OCYLIECTBIATh OCO3HaHHBIN BBIOOP Oyaylei mpodeccuoHanbHON AeATEIbHOCTH B
o0mactd  OMOJOTMM, OSKOJOTMH, TPHPOJONONIBL30BAHMS, MEIUIUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35AMCTBA, MUILIEBOM MPOMBIINIJIEHHOCTH, YIIyOIsaTh
MO3HABATE/IbHBII MHTEpEC, HalpaBlICHHbI HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOILEH
npodeccun U MPOJODKEHHE OMOIOTMYECKOro o00pa3oBaHUs B OpraHU3ALUSAX CpEIHEero
npo¢eCcCHOHATIBHOIO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U
Ne /i Kourpoasubie IIpakruueckue (un¢posbie)
TeM NMPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchbl
1 buosorus xak Hayka https://resh.edu.ru/
2 JKuBble cucTeMBI U UX U3yUYEHUE https://resh.edu.ru/
3 buonorus kneTku 0.5 https://resh.edu.ru/
4 XuMuyeckasi OpraHu3aius KIeTKu 10 1 1 https://resh.edu.ru/
5 CrtpoeHure u GyHKIH KICTKH 8 2 https://resh.edu.ru/
06
5 MEH BEIIECTB U MPEBpaIICHUE YHEPTUH B 9 1 htts://resh.edu.ru/
KIIETKE
H
7 acneHCTBeHIfaﬂ HHbopMaLs i 9 0.5 https://resh.edu.ru/
peanuzanus e€ B KJIETKe
8 JKM3HEHHBIN UMK KJIETKH 6 1 1 https://resh.edu.ru/
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5 https://resh.edu.ru/
10 Pa3zMHOXkeHUE U pa3BUTHE OPTaHU3MOB 8 15 https://resh.edu.ru/
1 ['eHeTHKa — HayKa O HACJEICTBEHHOCTH U 5 0.5 httos://resh.edu.ru/
W3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 https://resh.edu.ru/
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 https://resh.edu.ru/
14 I'eneTuka yenoseka 3 0.5 https://resh.edu.ru/
15 Cenekiusi OpraHu3MOB 4 1 https://resh.edu.ru/
16 BruoTtexHonOrUs ¥ CHHTETHYECKAst OMOJIOTHS 4 https://resh.edu.ru/
17 PesepBHOE Bpems 1 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 13



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB
Ne n/n Kontpoabubie IIpakTHdeckue (umdposrie)
U TeM NMPOrpaMMbl Bcero
padoThI padoThI oOpasoBaTe/bHbIE
pecypchbl

1 3apoxeHue vaazusnme IBOJTFOIIMOHHBIX 4 htts://resh.edu.ru/
MPEJICTaBICHU B OMOJIOTUI

2 Mukpo3BOIIOLHUS U €€ PE3YNbTaThl 14 2 https://resh.edu.ru/

3 Makpo3BOJTIOIHUS U €€ Pe3yIbTaTh 6 https://resh.edu.ru/
IT

4 POUCXOXKCHHUE U Pa3BUTHUE KU3HU Ha 15 15 htts://resh.edu.ru/
3emuie

5 [IpoucxoxaeHue yemoBeKka — aHTPOIIOTEHES 10 1 https://resh.edu.ru/
DKOJIOTHSA — HayKa O B3aUMOOTHOIIEHUSX

6 OpPraHU3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5 https://resh.edu.ru/
C OKpY>Karollei cpeaoi

7 OpranusMmesl U cpe1aoouTaHus 15 https://resh.edu.ru/

8 DKOJIOTHSIB UJIOB U TOMYJISIIUN 0.5 https://resh.edu.ru/
6] 0 .0

9 KOJIOTHUS1 COOOIIECTB. DKOJOTHUECKUE 12 0.5 httos://resh.edu.ru/
CHCTEMBI

10 buocdepa — rimobanpHas skocucrema 6 https://resh.edu.ru/

11 UenmoBek U OKpyKarommas cpeja 6 https://resh.edu.ru/

12 PesepsHOe Bpems 1 https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 1 7.5



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/




IHOYPOYHOE IIVTAHUPOBAHUME

«O6Hapyx)eHHe OETKOB ¢ TOMOIIBIO

10 KITACC
- Konu4yecTBo yacos
H/Q Tema ypoxa KoHuTtpoJsb IpakTiuec Hara DJIeKTpOoHHbIe HU(pPOBbIE
I Bcero  Hble e paGoTh: U3y4yeHHust o0pa3oBaTe/ibHbIe pecypchl
padoThI
Bbuosnorus kak KOMIJICKCHAsE HAyKa U
1 KaK 9acTh COBPEMEHHOTO 00IIIecTBa 1 02.09.2023
CraproBas pabora.
2 JKuBble crcTeMbl M HX CBOICTBA 1 05.09.2023
3 YpoBHEBas opraHu3anus KHUBbIX 1 07.09.2023
cucTeM
4 HcTopust OTKPHITHS ¥ U3yUEHUS 1 09.09.2023
KieTku. Kierounas teopust
Meroasl MOJIEKYJIIPHON U
KJeToyHoi 6nomnorun. [Ipaktuyeckas
pabora «M3yyeHune MeTo10B
5 KJIETOYHOU OMOJI0THUN 1 0.5 12.09.2023
(xpomatorpadus, anexrpodopes,
g depeHmaIbLHOe
neHtpudyruposanue, [1L[P)»
6 XUMHYECKUH COCTaB KIETKU 1 14.09.2023
7 MuHepaJibHbI€ BEIIECTBa KJIETKHU, UX 1 16.09.2023
Ouonoruyeckas poib
Opraanyeckue BenecTBa KIeTKH —
8 oenku. JlaboparopHas paboTa 1 0.5 19.09.2023




KaueCTBEHHBbIX peakuuii»CBOMNCTBA,
kiaccuukanus u GyHKITMU OCIIKOB.

<<I/I3yquI/Ie JABHMXXCHUA ITUTOIIIa3Mbl
B paCTUTCIIBHBIX KJICTKAX»

9 CraptoBas paboTa. 21.09.2023

10 Opranuyeckue BenecTBa KJIeTKH — 93.09.2023
YTJIEBOBI

11 Oprannueckue BeuiecTna 26.09.2023
KJICTKH — JIUTTUBI
Hyxnennossie kucnotsl. JIHK u
PHK. JIaGoparopuas pabora

12 «HccnenoBanne HYKIEHHOBBIX 0.5 28.09.2023
KHCJIOT, BBIJICTICHHBIX U3 KIETOK
Pa3IMYHBIX OPTaHU3MOBY

13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue 30.09.2023
Hykneosuarpudocdarsr (HTD)
CexBenupoanue JIHK. Metoapl

14 TE€HOMUKH, TPAHCKPUIITOMHKH, 03.10.2023
IPOTEOMHUKHU

15 MeTto1bl CTPYKTYpHOH OHONIOTHH 05.10.2023

16 Tunel knerok. [Ipokapuornueckas 07.10.2023
KJIETKa
CrpoeHne 3yKapruOTHUECKOM KIIeTKH.

17 [TpakTtuyeckas pabora «M3ydenue 0.5 10.10.2023
CBOWCTB KJIETOUHOW MEMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KIETKH 12.10.2023
OnHoMeMOpaHHbIE OPTaHOUIbI

19 kietku. [IpakTuueckas padora 05 14.10 2023




20

21

[ToyaBTOHOMHBIE OPTaHOUIBI
KJIETKW: MUTOXOHJIPUH, TUIACTUIBL.
JlaGopaTopHnas pabota
«HccnenoBanue mia3mMoian3a u
JETUIa3MOJIN3a B PACTUTENbHBIX
KJIETKax»

HememOpanHbIie OpraHouIbl KIETKU

0.5

17.10.2023

19.10.2023

22

23

24

25

26

27

Crpoenue u GyHKIUH sIIpa

CpaBHUTENbHAS XapaKTEPUCTHKA
KJIIETOK 3yKapuoT. JlaboparopHas
pabota «3ydyeHue CTpoeHHs KIETOK
pa3IMYHBIX OPTaHU3MOB)

ACCUMMIISIINS U AUCCUMIIISIUS —
JIBE CTOPOHBI MeTabom3Ma. Tuibl
obmeHa BermiecTB. JlaboparopHas
pabota «3yueHne KaTaaTuTHUECKON
AKTUBHOCTH (pepMEHTOB (Ha IpUMEpe
aMUJIa3bl WM KaTajaasbl)»

DepMEHTAaTUBHBIN XapaKTep PeakLun
KJIETOYHOT0 MeTaboIn3Ma.
JlaGopatopHas pabora «3yueHue
(epMEHTAaTUBHOTO PaCIICTIIICHUS
IEPOKCHA BOJOPOA B
PACTUTENbHBIX U )KUBOTHBIX
KIIETKax»

Benku-akTuBaTopsl u Oenku-
UHTHOUTOPBI

ABTOTpO(DHBIN THIT 0OMEHa BEIIECTB

0.5

0.5

21.10.2023

24.10.2023

26.10.2023

07.11.2023

09.11.2023

11.11.2023




28 doTtocuHTE3 14.11.2023
XemocuHTe3. JJaboparopnas padota

29 «CpaBHEHHE TTPOIIECCOB 0.5 16.11.2023
dboToCUHTE3a 1 XEMOCHHTE32)
AHa3poOHbBIC OpraHu3Mbl. Buibl

30 opoxenus. JlabopaTopHas pabora 18.11.2023
«CpaBHEHHE MTPOIIECCOB OPOKECHHS 1
JIBIX AHHSI

31 AspoOHBIC OpraHU3MbI. DTarbl 21.11.2023
SHEPreTHYEeCKOro ooMeHa
DHeprusi MeMOpaHHOTO TpaJueHTa

32 npotoHoB. Cunte3 AT®: pabora 23.11.2023
npoToHHON AT®-cuHTa3bI

33 Peakiiuu MaTpudHOrO CHHTE3a 25.11.2023

34 |pauCKpHILA — 28.11.2023
MaTtpuuHsbliicnaTe3 PHK

35 TpaHcHsIHUs U €€ dTarbl 30.11.2023

36 KoaupoBanue amuHokuciot. Ponb 02.12.2023
pubocom B OuocuHTe3e Oenka

37 Opranuzanus reHoMa y IpoKapuoT 1 05.12.2023
JyKapuoT

38 MonexyspHbIE MEXaHU3MBbI 07.12.2023
9KCIIPECCHH T€HOB Y 3YKapHOT
Bupycsl — BHEKIIETOUHBIE ()OPMBI

39 YKU3HU U OOJIUTaTHBIC TTApa3UTHI. 0.5 09.12.2023
[Ipaktuueckas pabora «Co3nanue
MOJICJTH BHPYCa)»

40 BupycHrie 3a001eBaHuS YeI0BeKa, 12.12.2023




JKUBOTHBIX, PACTCHUI

HanorexHoJioruu B OMOJOTHU U

41 14.12.2023
MEIHUIIIHE
JKU3HEHHEIN IUKIT KIETKU.

42 Martpuunsiii cuates JJHK. 16.12.2023

43 AJIMUHHCTpATUBHAs] KOHTPOJIbHAs 19.12.2023
pabora
Xpomocomsl. JlTaboparoprast pabota

44 «M3yueHne XpoMoCcoM Ha TOTOBBIX 0.5 21.12.2023
MUKpOTIperapaTax»

45 JleneHUeKIeTKH — MHUTO3 23.12.2023
Tunsl knetok. Kapuokunes u
utokuHe3. JlabopaTopnas padora

46 «Ha0mronenrne MuTo3a B KileTKax 0.5 26.12.2023
KOHYHKA KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpOTIpenaparax )»

47 Perynsiiust )KH3HEHHOTO ITUKIIA 98.12 2023
KJIIETOK

48 Opranusm Kak eIMHOE 1110 09.01.2024
Txanu pacrenuii. JlaboparopHas

49 pabora «M3ydyeHue TkaHel 0.5 11.01.2024
pacTeHun»
TkaH! )KHBOTHBIX U YeJIOBEKA.

50 JlaGopaTtopHnast pabora «3yuenue 0.5 13.01.2024
TKaHeW KUBOTHBIX)»

51 Opranbl. CucTeMbl OPraHoB. 05 16.01.2024

JlaGopaTtopHnast pabora «3yuenue




OpTraHOB IBCTKOBOI'O paCTCHU»

52 Oropa Tena opraHu3MoB 18.01.2024

53 JIB>KeHHE OpraHru3MOB 20.01.2024

54 [Iuranue oprann3MoB 23.01.2024
[TuTanne MO3BOHOYHBIX )KUBOTHBIX.

55 [TumeBapuTeabHas cucTeMa 25.01.2024
YeroBeKa

56 JlpIxaHue OpraHu3MoB 27.01.2024

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U 30.01.2024
YeroBeKa

58 TpaHcIOpT BEIIECTB Y OPraHu3MOB 01.02.2024

59 KpoBeHnocHas cucrema o3BOHOYHBIX 03.02.2024
KUBOTHBIX U Y€JIOBEKa

60 Brigenenue y opranu3smMosn 06.02.2024

61 3amuTa y OpraHu3MoB 08.02.2024

62 HMMMmyHHas cucTtemMa 4enoBeKa 10.02.2024

63 Pa3npaxuMocCTh 1 peryisinus y 13.02.2024
OpPTraHU3MOB
['ymopanbHast perynsuus u

64 9H/IOKpUHHAS CUCTEMA )KMBOTHBIX U 15.02.2024
YenoBeKa

65 @opMBI pa3MHOKEHUST OPraHU3MOB 17.02.2024

66 [TomoBO€ pa3MHOKEHUE 20.02.2024

67 Meiioz 22.02.2024
["ameTorenes. OOpa3zoBanue u

68 pa3BUTHE NOJIOBBIX KJIETOK. 0.5 24.02.2024

JlaGopatopHas pabora «3yueHue




CTPOCHUA IMOJIOBBIX KJICTOK Ha
TOTOBBIX MHUKpPOIIpEIiapaTaxp

69

70

NunuBuayanbHOE pa3BUTHE
OpraHU3MOB — OHTOT'CHE3
3akJiaJika OpraHoB M TKaHEH U3
3apOABIIIEBHIX JIUCTKOB

27.02.2024

29.02.2024

71

Poct u pa3BuTHE )KUBOTHBIX.
JlaboparopHas pabota «BblsiBieHue
MPU3HAKOB CXOJCTBA 3apObIIIeH
MO3BOHOYHBIX KUBOTHBIX)

0.5

02.03.2024

72

PasMHOXeHUE U pa3BUTHE PACTCHUM.
JlaGopaTtophast pabora «CtpoeHue
OpPTraHOB Pa3MHOKEHUS BBICILIUX
pacTeHui»

0.5

05.03.2024

73

74

75

76

HCTOpI/IH CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKHN KaK HAYKH

OCHOBHBIE TIOHATHUS U CUMBOJIBI
redetuku. JlabopatopHas padora
«/Ipo3oduna kak 0OBEKT
TEHETUYECKUX UCCIIEI0BAHUI

3aKOHOMEPHOCTH HACJIEIOBAHUS
pU3HAKOB. MOHOTHOpUaHOE
ckpeuuBanue. [Ipaktuueckas paborta
"N3yueHne pe3ynbTaToB
MOHOTHOPUAHOTO CKPEIIUBAHUS Y
Jpo30¢uiIh"

L[I/ITOIIOFI/I‘-ICCKI/IG OCHOBBI
MOHOFI/I6pI/II[HOFO CKpCIIMBaHUA

0.5

0.5

07.03.2024

09.03.2024

12.03.2024

14.03.2024




AHanu3upymrolee CKpeuuBaHue.

77 16.03.2024
Henonnoe nommuHupoBanue
JluruOpuiHoe cKpenuBaHue.

78 [IpakTuyeckas padora «M3yuenue 05 19.03.2024
pe3yabTaTOB TUTHOPUTHOTO
CKPEILIUBAHUA Y IPO30(PHIIB»

79 [{uronornyeckre OCHOBBI 91.03.2024
JUTHOPUIHOTO CKPELMBAaHUS

80 CueruieHHOe Hacae10BaHue 02.04.2024
MIPU3HAKOB

81 XpOMOCOMHasI TEOPUS 04.04.2024
HACJIEICTBEHHOCTHU

82 ['eneruka mona 06.04.2024

83 I'enoTum kakuenocTHas cucrema 09.04.2024

84 FeHeTHQfCKHfI KOHTPOJIb Pa3BUTUSA 11.04.2024
pacTeHMi, KUBOTHBIX U YEJIOBEKA

85 N3MeHUnBOCTH ITpU3HAKOB. BHibl 13.04.2024
W3MEHUYUBOCTH
M

86 OMHUKALHOHHAS 16.04.2024
U3MEHYUBOCTD
BapuaunoHHslil psia U BapualMOHHAs
kpuBas. Jlaboparopnas padota

87 «HccnenoBanue 3a1<0H0MepH00Te171 05 18.04.2024
MOIM(PUKAITIOHHON U3MEHYUBOCTH.
[TocTpoenre BapruaOHHOIO psiia U
BAapUALIMOHHON KPUBON»

88 ['eHoTHNIMUECKAsI U3MEHUNUBOCTD. 90.04.2024

KoMmOunnaTuBHasg H3MEHYUBOCTE




89

MyTtanuoHHas HK3MEHYUBOCTb.
[IpakTruueckas pabora «MyTanuu y
Jpo30¢uIIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

23.04.2024

90

3aKOHOMEPHOCTH MYTAIl[MOHHOT'O
npoiiecca. DMUTeHETUKA U
SMUTEHOMHUKA

25.04.2024

91

92

93

I'enernka yenoseka. [IpakTuueckas
pabora «CocraBiieHre U aHAIU3
POIOCIOBHOM»

MeTtoansl MeJUITHHCKOMN
T€HETUKHU

3HaueHHuE MeHHHHHCKOﬁ I'CHCTUKHU B
npcaAOTBpalliCHHUHA U JICUHCHUHU
TeHETUYECKHX 3a00J1eBaHHI
YCJIOBCKa

0.5

27.04.2024

30.04.2024

02.05.2024

94

OCHOBHBIE TIOHSTHS CEICKIIHH.
JlaGopatopHas pabora «3yueHue
COPTOB KYJIbTYPHBIX PACTCHUH U
HOPOJ] IOMAITHUX JKUBOTHBIX

0.5

04.05.2024

95

MeTto/1bl ceeKIMOHHOM paboThI.
JlaGopaTtopHast pabora «3yuenue
METO/IOB CEJIEKIIUU PAaCTEHUII»

0.5

07.05.2024

96

97

JlocTr>KeHMs CeIeKIMN PACTEHUN 1
*KUBOTHBIX. [IpakTHueckaspadbora
«IIpuBUBKa pacTeHHI»

COXpaHCHI/IC, HU3YUCHUC U
HCIIOJB30BaHUC I'CHECTUYCCKUX

09.05.2024

11.05.2024




pecypcos

buorexHoorusa kak HayKa U OTpaciib
IMPONU3BOACTBA. HpaKTI/I‘-IeCKaSI

98 1 0.5 14.05.2024
pabora «3ydeHne oObeKTOB
OMOTEXHOJIOTHUI

99 OCHOBHBIC Hal'ipaBJ'IeHI/IH 1 16.05.2024
CHHTETHYCCKOM OMOJIOTHH

100 XpOMOCOMHAsI ¥ TeHHAsI HH)KEHEPHSI. 1 18.05.2024
MenuiuHcKre OHMOTEXHOJIOTHH
PesepBHBII ypOK.

101 Hrorosas pabota B paMmkax 1 21.05.2024
IIPOMEKYTOUYHOM aTTECTALUU.
AmHann3 UTOroBOil aTTeCTallHH.

102 [ToBTOpenue, 06001ICHNE, 1 23.05.2024
CUCTEMAaTH3aLMs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O 102 135
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11 KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE
Ne uudgposbie
n/ Temaypoka Kontpo IpakTHYyecKue Aara oOpa3oBaTeJib
Bcero HbIE H3y4YeHUus
n padoThI HbIe
padoThI pecypes!
1 OpomonmonHas Teopus Y. Jlapsuna 1
5 JIBIOKyIIME CHITBI 9BOJIIOLIAN BUJIOB 110 1
Y. {apBuny
3 Bbopwba 3a cymiecTBoOBaHHE, €CTECTBEHHBIN U 1
UCKYCCTBEHHBIN 0TOOD
4 DopMupoBaHUE CHHTETUYECKOW TeOpUHn 1
IBOJTIOINH
5 DTarbl HBOIIOIIMOHHOTO Mpolecca: 1
MHUKPOAIBOJIIOLHS U MaKPO3BOIFOLHS
5 [Momynsanus — s1eMeHTapHas €IUHHIA 1
HBOJIIOIUH
3aKOH reHeTHYecKoro paBHoBecus Jx.
7 Xapau, B. Baitn6epra. JlabopaTopnas padora 1 05
«BbIsiBI€HNE U3MEHUUBOCTH Y 0c00€H 01HOTO '
BUIa»
8 OneMeHTapHbIe (GaKTOPHI IBOIIOLNUN 1
9 OddexT ocHoBatens. IhdexT OyTbUIOUHOTO 1
TOPJIBIIIKA
10 Murpauuu. M30101u nonmyJIsuin: 1
reorpaduueckas, Ouonorudeckas
11 EctecTBeHHbII 0TOOP — HaNpaBIISIIOIIMMA 1




(dakTop IBOIOIIMH

12

13

[TooBoii oT6OP

[IpucrnocobaeHHOCTh OPraHU3MOB KaK
pe3ysbTaT MHUKPO3BOIIOIHMH. JlabopaTtopHas
pabora «3yyenue apomopdo30B 1
UIM0AIAaNTAlUN Y PACTCHUN M JKUBOTHBIX)

0.5

14

15

[Tpumeps! pUCTIOCOOICHHH Y OpPraHU3MOB:
MopdooruuecKue, (GU3n0IOrHIecKue,
OMOXUMHUYECKHUE, TOBEICHYCCKHUE.
JlaGopaTtopHaspabota «IIpucnocobiaeHus
OpPraHU3MOB M UX OTHOCHUTEIIbHAS
1eNIeCO00Pa3HOCThY

Bun, ero kpurepuu u CTpyKTypa.
JlaboparopHas pabota «CpaBHEHUE BUIOB IO
MOP(OJIOTHUECKOMY KPUTEPUIOY

0.5

0.5

16

17

18

CrpykTtypa BUa
Bunoobpa3oBanue kak pe3ynbraT
MHUKPO3BOIIOLUU

CBs13b MHKPOI3BOJIIOIWH U SITUACMHUOJIOTUA

19

20

MaxpoaBomntonus. [laneontonornueckne
MCTOJbI U3YUYCHUS 3BOJTIOITUN
buoreorpadudeckue MeTOAbl U3yUEHUs
HBOJIIOLIUN

21

OMOpPHOIOTMYECKHE U CPABHUTEIBHO-
MOP(OIOTHIECKUE METOIBI U3YICHUS
HBOJIIOLUH

22

MonekyIapHO-TEHETUYECKHUE,
OMOXUMHYECKHE U MATEMaTHYECKHNE METO/IbI




HU3YUCHHUA 3BOJIOLHA

23 OO011re 3aKOHOMEPHOCTH 3BOJTIOIIH

24 AnantuBHas paauanus. HepaBHOMEpHOCTD
TEMIIOB DBOJIFOIHH

o5 Hayunble runoTe3sl MpOUCX0KACHUS )KU3HU
Ha 3emiie

26 JloHay4HBIE IPEIICTABICHUS O 3aPOXKICHUN
KU3HU

97 OCHOBHBIE 3TaITbl HEOPTAHUIECKOI
IBOJIOIUH

28 'unoTessl 3apoKaeHNS KU3HHA
Hcropus 3eMiin 1 METOJIbI €€ U3yUYCHUSI.

29 JlaboparopHas pabota «3ydenue u 05
OIKCAaHKUE UCKOMAEMBIX OCTATKOB JIPEBHHUX
OpPTaHU3MOB»

30 HavanbHble sTanbl opraHnuecKkoi 3BOIIOLNUN

31 DBOITIONNS DYKAPUOT
OCHOBHBIE TaIlbl HBOJIOLUHN PACTUTEILHOTO

39 mupa. [Ipaktudeckas padbora «3ydenue 05
0CcOOEHHOCTEH CTPOeHUs PACTEHUH Pa3HbIX '
OTJIEJIOBY

33 OCHOBHBIE 3TaIlbl HBOJIOIUH KHUBOTHOT'O
MHpa
OBoronus )KUBOTHBIX. [IpakTHueckas pabota

34 «M3yueHne 0coOOCHHOCTEH CTPOCHUS 0.5
MTO3BOHOYHBIX JKHBOTHBIX)

35 Pa3Butue xu3Hu Ha 3emiie Mo IpaM U

nepuoiaM




MaccoBbie BBIMUPAHUA — DKOJIOT'MYCCKHUC

36 KPHU3HUCHI MPOILIOTO
37 CoBpeMeHHBIH 3KOJIOTNYECKUI KPU3UC, ET0
0COOEHHOCTH
38 CoBpeMeHHas cucTeMa OpraHu4eckoro
MPOILIOTO
39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIITIBI
OpraHU3MOB
40 AHTpOII0JIOTHS — HayKa O YeJIOBEKe
41 Pa3BuTHe npeacTaBneHui 0 MPOUCXOKACHUN
YyeloBeKa
MecTo 4enoBeka B CHCTEME OpraHUIeCKOTrO
42 mupa. JlaboparopHast pabora «3ydenue 05
0COOEHHOCTEH CTPOEHUs CKeJleTa YeJIOBEKa, '
CBSI3aHHBIX C MIPSIMOXOXKICHUEM)
43 JIBUKyIIMECUTBIAaHTPOTIOT €HE3a
44 CooTHoIIeHre OMOTOTUYECKUX U
COLIMANBHBIX ()aKTOPOB B AaHTPOTIOTCHE3E
45 OCHOBHBIE CTaIMM AaHTPOIIOTEHE3a
46 [TaneoreneTrka v najeoreHOMHUKa
47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKa
Yenoseueckue pachl. [IpakTuueckas padora
48 «3y4eHne SKOJIOTHUECKUX aarTaini 0.5
YEJIIOBEKa»
49 MexIUCIUTIITNHAPHBIE METO b
AHTPOTIOJIOTUHU
50 3apokIeHUE U Pa3BUTHE IKOJIOTUN




Mertonsl skonorun. JlaboparopHas pabota

51 «M3y4eHre METOI0B AKOJIOTHIECKUX 1 0.5
HUCCIIENOBAHUN)

59 3HaueHne YKOJIOTNYECKUX 3HAHUN I 1
YenoBeKa

53 DKoJIOrn4ecKuedaKTopbl 1
Abuotnueckue paxkropsl. CBET Kak

54 sKosoruueckuii pakrop. JlaboparopHas 1 05
pabota «BbIsiBiIeHHE TPUCTIOCOOIECHUI '
OpPraHU3MOB K BIIMSIHHIO CBETa»
AbGuotnueckue pakropsl. Temneparypa kak

55 aKosiornueckuii pakrop. JlabopaTopHas 1 05
pabota «BbIsiBiIeHHE TPUCTIOCOOIECHUI '
OpPTaHU3MOB K BIIMSIHUIO TEMIIEPATYPhI»
AbuoTtnueckue paxkropsl. BiaaxxHOCTB Kak

56 skojoruyeckuit paxrop. JlaboparopHas 1 05
pabota «AHaTOMUYECKHE OCOOCHHOCTH '
pacTeHHi u3 pa3HbIX MeCT OOUTAHUS»

57 Cpenpbl oOuTaHus OPraHU3MOB 1

58 bronorunueckne puTMbl 1

59 Kuznennble GopMBl OpPraHu3MOB 1

60 buotnyeckuedakropsl 1
3HaueHne OMOTUUECKUX B3aUMOIEUCTBUI IS

61 CYIIIECTBOBAHHS OPTaHU3MOB B CpeJie 1
obutaHus

62 OKOJIOTUYECKUE XapPAKTEPUCTUKHU MOIYJISALNN 1

63 OcCHOBHBIE TIOKA3aTeIH MOMYJISAUH: 1

YUCJICHHOCTD, IIJIOTHOCTL, BO3pAaCTHAA U




[10JIOBAs CTPYKTypa

OCHOBHBIE ITOKa3aTeIn IOITYJIAINH

64 POXKIaeMOCTh, IPUPOCT, TEMIT POCTA,
CMEpPTHOCTH, MUTPAIIU

65 DKojoruyeckasi CTpyKTypa HOMyJIsLun

66 JluHaMuKka IOnyJsiuy ¥ €€ perysuus

67 KpuBble pocta 4MCcIeHHOCTH MOMYIISALUH.
KpuBbie BbIKHBaHUS
Dkonornyeckas Huma Bujaa. JlaboparopHas

68 pabora «[IpucnocoOeHus CeMsIH PaCTCHHUH K 0.5
pacceneHuIo»

69 Bup xak cucrema nomynsnuit

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUN
YKUBOTHBIX

71 Coo011ecTBO OpraHu3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKpbITas CUCTEMA

73 KpyroBoport BeriecTB 1 MOTOK SHEPTUU B
JKOCHCTEME

74 OcHOBHBIE TTOKA3aTENIN IKOCUCTEMbI

75 DKOJIOTMYECKUE TUPaMUIbl

76 N3menenus cooO1iecTB — CyKIECCUH

77 [TpupoaHble 3KOCHCTEMBI. DKOCUCTEMBI 03€p
U peK. DKOCUCTEMBI MOPEH 1 OKEaHOB

78 [TpupoaHbie 3KOCUCTEMBI. DKOCHUCTEMBI
TYHJp, JIECOB, CTETIEH, MyCThIHb

79 AHTPOTIOTEHHBIE IKOCUCTEMBI

80 Ypb6oskocucremsl. [IpakTiuueckas pabota 0.5




«M3yuenue u onucanue ypoo3KoCUCTEMBI»

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX

81 B3aUMOJICVCTBUI OPraHU3MOB B DKOCHCTEMAX
MexaHu3Mbl BO3JEHCTBUS 3arpsA3HECHUI

82 pa3HbIX THUIOB HA CyOOPraHU3MEHHOM,
OpraHU3MEHHOM, TOMYJIALIMOHHOM U
SKOCUCTEMHOM YPOBHSIX

83 buocdepa — obmernanerapuas 000g09Ka
3emun

84 VYuenne B. U. Bepranckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHUSA OHMochepsl

86 KpyroBopoTs! BemecTB 1 OMOT€OXUMHUYECKUE
IIUKJITBI

87 3oHanbHOCTH 6uOCchepsl. OCHOBHBIE OMOMBI
CyIIH

88 YcroitunBocTs 61ochepsl

89 DKOJIOTUYECKHE KPU3UCHI M UX TPHUYNHBI

90 BosneiicTBue uenoseka Ha Ouocdepy

01 AHTpPOTIOTEHHOE BO3/ICHCTBHE HA
PaCTUTEIBHBIN U )KUBOTHBIN MU

92 OxpaHna npupo/sl

93 OCHOBHBIC IPUHIIUATIBI YCTOWYHUBOTO PA3BUTHS
YeJI0BEYECTBA U TIPUPOJIBI
ParnmonanbHOE TPUPOIOTIONB30BAaHHIE U

94 COXpaHEHHEe OMOJIOTHYECKOTO pa3HOOOpa3us
3emiu

95 O6061eHne o Teme «MUKpPOIBOIOLUS U €€




pe3yJIbTaThl»

O6o006menue mo Teme «MakpodIBOIIOLHUS U €€

96 1
pE3YJIbTAThD)

97 O6o06menue o Teme «IIpoucxoxaeHue u 1
pa3BUTHE KU3HU HA 3eMIIe»

08 O606menne o Teme «IIpoucxoxaeHue 1
YeJIOBEKa — AaHTPOIIOTCHE3)

99 O06o006meHHEe TI0 TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSIX OPTAaHU3MOB)
O600611eHne 1o TeMe «OpraHu3Mbl U cpea

100 oboutanusy» O000EeHNe 0 TeEME «DKOJIOTHUS 1
BUJIOB U OIS

101 Hrorosas paboTta B paMKax mIpOMEKyTOUHOU 1
aTTecTalluu
AHaIuM3 UTOrOBOM pabOoTHI

102 O6o6menne o Teme «brocdepa — 1
rio0abHas SKOCUCTEMAY

OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* buonorus. O6mas 6momnorus, 10 krace/ 3axapos B.b., MamonTtos C.I'., Cornn
H.N., 3axaposa E.T.; mox penakuueit 3axaposa B.b., O01iecTBo ¢ orpaHM4eHHOM
O0TBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe obiectBo «M3aaTebeTBO
«IIpocBemienue»

* buonorus. O6mas 6uonorus, 11 kinacc/ 3axapos B.b., MamonToB C.I'., Conun
H.U., 3axaposa E.T.; nox penakuueit 3axaposa B.b., O011ecTBO ¢ orpaHUuYeHHON
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METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
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