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1.IMIOACHUTEJIbBHAS 3AIINCKA

[Tporpamma no yueObnomy mpeamety "buonorus" (manmee - 6MONOTHSI) Ha YpOBHE CPEIHETO
obmero oopa3oBanus pa3zpadborana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanun B Poccuiickoit ®enepanuny», ®I'OC COO, Konuenmuu npenopaBaHusi y4yeOHOIO
npenmeta «buonorus» u OCHOBHBIX MOJOKEHUH (enepalibHOI paboyeil mporpaMMbl BOCIIUTAHUS.

VYuebnsiit mpeamer «buonorus» yray6nénHoro ypoBHs uizydeHus (10-11 xmaccel) siBisiercs
OJIHUM U3 KOMIIOHEHTOB MpeaMeTHON oOnactu «EcrecTBeHHO-HayuHble mnpeameTs». CorimacHo
nonoxerusMm @I'OC COO npodunbHble yueOHbIE TPEIMETHI, U3ydaeMble Ha YIIIyOJEHHOM YpOBHE,
SBJISIFOTCSL criocoOoM nuddepeHnmanyy o0ydeHus: Ha YPOBHE CpeaHero oomero oOpa3oBaHUS U
NpU3BaHbl 00ECTIEYUTH MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CPEIHUM
npodecCHOHANBHBIM M BBICHIMM OOpa3oBaHueM. B To ke Bpemsi KaxAbld W3 3TUX Y4eOHBIX
IPEIMETOB JOJDKEH OBbITh OpPUEHTUPOBAH Ha TMPUOPUTETHOE pEIICHHE O00pa30oBaTeIbHbIX,
BOCIHUTATEIbHBIX U Pa3BUBAIOIIUX 3a7ad, CBA3AHHBIX C MpodopueHTalel ofyyarommxes u
CTHUMYJIMPOBAaHHEM HMHTEpeca K KOHKPETHOW O0JIaCTH HAay4yHOTO 3HAHMA, CBA3aHHOTO ¢ OMOJIOTHEH,
MEJMIIMHOM, KOJIOTUEH, ICUXO0JIOTHEH, CITIOPTOM UIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHOoMy mnpeamery "buonorus" maér mpeacraBieHHe O IEIM U 3aadax
u3ydeHus ydyeOHoro mpenmera «buonorusi» Ha yriyOn€HHOM YpOBHE, OIpenesser o0s3areiabHoe
(MHBapuUaHTHOE) NPEIMETHOE COJIEp)KaHUE, €ro CTPYKTYPUpPOBAaHUE [0 pas3ieiaM M TeMaMm,
pacrpezieieHue Mo KjaccaM, peKOMEHAYEeT MOCIeA0BaTeIbHOCTh U3yYeHHs] y4eOHOro Marepuana ¢
Y4ETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKM y4eOHOIO Ipoliecca, BO3PACTHBIX
ocoOeHHOCTel oOydaromuxcs. B mporpamme no Ouosioruu peann3oBaH MPUHIIUI MPEEMCTBEHHOCTH
C W3y4yeHHEeM OWOJIOTMM Ha YpPOBHE OCHOBHOTO oOmero oOpa3oBaHus, Onaromaps dYemy
IPOCMATPUBAETCS HAMPABIEHHOCTh Ha IMOCIHEAYIOIIEe pa3BUTHE OWOJIIOTUYECKUX 3HAHHM,
OpUEHTUPOBAaHHBIX Ha (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS, 3KOJOTHYECKOIO
MBILUICHUS, TIPEACTABICHUI O 3710pOBOM 00pa3e *KHU3HU, Ha BOCIHUTAHUE OEPEKHOr0 OTHOILICHUS K
OKpY>Kalolllel MpupoaHOil cpene. B mporpamMme 1o OMOIOTHM TakKe IOKa3aHbl BO3MOXKHOCTH
yuebHoro mpenmera «buonorus» B peamuzauuu TpeboBanuit GI'OC COO K mIaHUPYEMbIM
JMYHOCTHBIM, METalpeIMETHbIM M IpEeIMETHBIM pe3yiabTaTaM oOydeHHs U B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIBHOMN AEATEIbHOCTH 00YUYaIOMIUXCs IO OCBOCHHIO COJIepIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUs Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHusl.

VYuebHblit npeamer «buonorus» Ha yYpOBHE CpEIHEro oOLero oOpa3oBaHMs 3aBepIIAET
Ouosjoruuyeckoe oOpa3oBaHME B LIKOJIE M OPUEHTHPOBAH Ha pacHIMpeHUe U YriyOJeHue 3HaHUN
00yJaroImuxcst 0 XKHUBOK MPUPOJIE, OCHOBAX MOJIEKYJIIPHON U KJIETOUYHOW OMOJIOrHH, SMOPHOIOTUN U
OMOJIOTUM Pa3BUTHSL, TEHETUKH, CEIEKIINH, OMOTEXHOIOT MU, IBOJIFOLIMOHHOTO YUYEHHUS U IKOJIOTUH.

N3yuenune yueObHoro mpenmera «buosorus» Ha yriayOJeHHOM YpOBHE OPHEHTHPOBAHO Ha
MOJFOTOBKY O0YYaOIIMXCs K MOCIEAYIOIIEMY MOTYYEHHIO OMOJIOTHYecKoro o0pa3oBaHusl B By3ax U
OpraHu3alUsaX CPEeAHEro NnpodeccuoHanbHOro oOpasoBaHusi. OCHOBY €ro cojepkKaHHsl COCTaBIISET
cucTeMa OMOJIOTMYECKUX 3HAHUMU, MOJIyUEHHBIX MPH U3YUYEHUU OOYYaIOIMMHUCA COOTBETCTBYIOLIMX
CHUCTEeMAaTUYECKUX pa3/ielioB OMOJOTMM Ha YPOBHE OCHOBHOro oOmiero ooOpasoBanus, B 10-11
KJlaccax 3TH 3HAHUS IOJIy4aroT pa3BUTHE. Tak, paclIMpeHbl U yriIyOJieHbl OMOJOTHYECKHE 3HAHUS O
pacTeHHUsX, KUBOTHBIX, Tprubax, OaKTepHsiX, OpraHu3Me 4elIoBeKa, OOIINX 3aKOHOMEPHOCTSX KHU3HHU,
JOTIOJTHUTEIbHO BKJIIOUEHBI OMOJIOTHYECKHE CBEIEHUs MNPHUKIATHOTO U IMOMCKOBOIO XapakTepa,
KOTOpPbIE MO>KHO MCIIOJIb30BaTh KaK OPUEHTUPHI IS MOCIEAYIOIero BeiOopa npodeccuu. Bo3moxkna
TaKk)Ke€ HMHTerpamnus OWOJIOTMYECKUX 3HAHUM C COOTBETCTBYIOIIMMHU 3HAHMSIMH, MOJIyY€HHBIMU
00y4JarIUMUCS IPU U3YYCHUN (DU3UKHU, XUMUU, Teorpaduu 1 MaTEMATHKH.

CtpykTypa mporpaMmsl o yueOHOMY npeamMety "buonorus" oTpakaeT CUCTEMHO-YPOBHEBBII
U DBOJIIOIMOHHBIA MOAXOJBl K Hu3ydeHHIo Ouonoruu. CorjacHO UM, HU3y4yaroTcs CBOWCTBa M
3aKOHOMEPHOCTH, XapaKTEepHbIE JJIsl JKUBBIX CHCTEM PAa3HOrO YPOBHS OpraHU3allid, SBOJIIOIHMU
OpPraHMYecKOro MUpa Ha 3emile, COXpaHEeHUs! OMOJOrMYecKOro pazHooOpasus miaHetsl. Tak, B 10
KJIaCCE HM3Yy4aloTCsl OCHOBBI MOJICKYJISIPHOW W KJIETOYHOM OWOJOTHH, YMOPUOIOTUU W OHOJIOTHH



Pa3BUTHUSL, TEHETUKU U CEJIEKIIMH, OMOTEXHOJIOTUN M CUHTETUYECKON OMOJOTHH, aKTyalu3UpPYIOTCS
3HaHMUS OOYy4arommxcs Mo OOTaHWKE, 300JI0THH, aHaToMuH, (pusmonoruu denmoeka. B 11 kmacce
M3Y4al0TCsl SBOJIIOIIMOHHOE YU€HHEe, OCHOBBI SKOJIOTHH U yueHHue 0 buocdepe.

Yuebublii mnpenver «buonorus» Tpu3BaH  O0ECIEYUTH OCBOCHHE OOYYarOIIMMUCS
OHMOJIOTHYECKUX TEOPHI U 3aKOHOB, UJEH, MPUHIIMIIOB U MPABUJI, JIEKALUIMX B OCHOBE COBPEMEHHOU
€CTECTBCHHO-HAYYHOW KapTUHBI MHUPA, 3HAHUH O CTPOCHHH, MHOTOOOPAa3Uu U OCOOCHHOCTSIX KJIETKH,
OpraHu3Ma, TMOMyJsuU, OHOIIEHO3a, HSKOCHUCTEMbI, O BBIJAIOIIUXCS HAYYHBIX JOCTHXKEHUSX,
COBPEMEHHBIX HCCIICIOBAaHUSAX B OHMOJOTHH, MPUKJIAJHBIX acleKTax OMONIOTMYecKHX 3HaHuU. Jliis
pPa3BUTHUSA U MOJAJIEPKAaHUS HHTEpeca 00ydaroIuXcs K OMOJIOTUU HapsIy CO 3HAUUTENbHBIM 00BEMOM
TEOPETUIECKOI0 MaTeprasa B COJIEPKaHUU MTPOTPAMMBI 110 OMOJIOTUH MPEAYCMOTPEHO 3HAKOMCTBO C
UCTOpPHUEH CTaHOBJICHMSI U Pa3BUTUS TOM WM MHON 00JacTu OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX U
3apyOeKHBIX YIEHBIX B PEIICHHE BAKHEHIIINX OMOJIOTMYECKUX M SKOJIOTHYECKHUX MPoOIIeM.

Llenp u3yueHus yuebHoro mnpeamera «buonorus» Ha yriiyoJéHHOM YPOBHE — OBIJIaJICHUE
00yJaOIMMUCS 3HAHUSIMHA O CTPYKTYPHO-(YHKIIMOHATHLHOW OpPraHU3allii KUBBIX CUCTEM Pa3HOTO
paHra M mOpUOOpeTeHHWEe YMEHHMH UCHOJIb30BaTh 3TH 3HAHUS B (OPMUPOBAHMM HUHTEpeca K
onpeaenéHHoN 00macTu MpodecCHOHATEHON AeITeIFHOCTH, CBI3aHHON ¢ OMOJIOTHEH, WIH K BEIOOPY
yueOHOr0 3aBeICHUS U1 IPOIOJIKEHHS OMOIOTUYECKOTO 00pa30BaHusl.

Hoctmwxkenne uenu u3ydeHus ydeOHoro mnpenmera «buonorusi» Ha yriayOn€HHOM YpOBHE
o0ecrieunBaeTcs pelieHrueM CIeIYIOIMUX 3a1au:

OCBOCHHE OOYYArONIMMHUCS CUCTEMbl OMOJIOTHUSCKHUX 3HAHHM: 00 OCHOBHBIX OHMOJIOTHYECKUX
TEOpHUSAX, KOHUEMNIMAX, TUIMOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U MPaBHIAX, COCTABISIOLINX
COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KapTUHY MHpPA; O CTPOSHUH, MHOTOOOpa3HH U OCOOCHHOCTSIX
OMOJIOTHYECKNX CHUCTeM (KJIeTKa, OpraHu3M, MOMyJsLusa, BHJ, OuoreorneHos, Ouocdepa); o
BBIJIAFOIIUXCS] OTKPBITUSX ¥ COBPEMEHHBIX UCCIICIOBAaHUSAX B OMOJIOTHH;

03HAKOMJICHHE O0Yy4aroUIXcs ¢ METOIaMU TO3HAHUS KUBOW MPUPOJIBI: UCCIEIOBATEIHCKUMU
METOaMH OMOJIOTUYECKUX HAayK (MOJIEKYJIIPHON M KJIETOYHON OMOJIOTUH, SMOPHOIOTUH U OUOJIOTHHI
pa3BUTHUSA, TEHETHKU U CENEKIHUU, OMOTEXHOJIOTUU M CHUHTETUYECKOW OHMOJIOTHH, MaJeOHTOJIOTHH,
HKOJIOTHHU); METOJJaMU CaMOCTOATEJIHOTO TMPOBEACHHUS OWOJOTHYECKUX HCCIEIOBaHUN B
naboparopuu U B ipupoje (HabroieHre, i3MEpeHne, SKCIIEPUMEHT, MOJIEIMPOBAHNUE);

OBJIQJICHHE OOYYaIOUUMHUCA YMEHHUSIMHU: CaMOCTOATENbHO HAaXOJWTh, AaHAIM3UPOBATh W
UCIIONIb30BaTh OMOJIOTHYECKYI0 WHGOPMAIUIO; TOJIh30BATHCS OMONOTUYECKOW TEPMUHOIOTHEH U
CUMBOJIMKOM; YCTAaHABJIMBAThH CBSI3b MKy Pa3BUTHEM OHOJIOTHH W CONUATBHO-IKOHOMUYECKUMU H
9KOJIOTHUYECKUMH TMpOoOJIeMaMU YeJNIOBEYECTBA; OLIEHWBATH IOCIEICTBUS CBOEH NEATEIBHOCTH TIO
OTHOIIIEHUIO K OKpYXalolled TMPUPOJHON cpefe, COOCTBEHHOMY 370pPOBBI0 M 370POBBIO
OKpYXXalOIIMUX JtoJiel; OOOCHOBBIBATH U COOMIOAATH Mephl MPOGUIAKTUKYA HH(PEKINOHHBIX
3a00JIeBaHUid, TIpaBUJa TIOBEACHHS B TIPUPOAEC M oOOecredeHus: Oe30MacHOCTH COOCTBEHHOM
KU3ZHEJEATEIbHOCTH B YPE3BBIYAMHBIX CHUTYalMsIX MPHUPOJHOTO M TEXHOTCHHOTO XapakTepa;
XapaKTepU30BaTh COBPEMEHHBIC HAyIHBIC OTKPHITHS B 00JIACTH OMOJIOTHH;

pa3BuUTHE Yy OOYYAIOIIMXCS WHTEJUIEKTYallbHBIX M TBOPYECKHX CIIOCOOHOCTEH B MpoIecce
3HAKOMCTBA C BBUIAIOIIUMHUCS OTKPBITHSIMH W COBPEMCHHBIMH HCCIICIOBAaHUSMU B OWOJIOTHH,
pelaeMbIMH €10 TpoOieMaMu, METOJOJIOTHEH OHOJOTHYEeCKOro HCCIeAOBaHUsA, MPOBEACHUS
JKCIIEPUMEHTAIILHBIX ~ WCCIICJIOBAHHMMA, PEIICHUs  OWOJOTMYCCKUX  3aJad, MOJICIUPOBAHUS
OMOJIOTNYECKUX 0OBEKTOB U MPOLIECCOB;

BOCIIUTAaHHE Yy OOYyYarONIMXcs [IEHHOCTHOTO OTHOIICHHS K J>KMBOW TPHPOJE B IEJIOM U K
OTJIeTbHBIM €€ 00BEKTaM U SBJICHUSIM; (POPMUPOBAHUE IKOJIOTUYECKON, TEHETHUECKON TPaMOTHOCTH,
00mIeH KyIbTYphI TOBEICHUS B IPUPOJIC; MHTETPAIIUN €CTECTBEHHO-HAYIHbBIX 3HAHU;

nproOpeTeHne OO0YYaAIOUUMUCS KOMIIETEHTHOCTH B PAallMOHAIBHOM TPUPOIONOIH30BAHIH
(cobmroeHue TpaBuiI TIOBEICHHS B TIPUPOJIE, OXPaHbl BUIOB, SKOCUCTEM, OMOC(hEphl), COXpaHEHUN
COOCTBEHHOTO 37I0POBBSI U 3JI0POBbS OKPYXKAIOIUX JtoJel (coOmoaeHus mep NpodUIaKTUKA
3a0osieBaHui, oOecrnieueHue O€30MaCHOCTU >KU3HENEATEIbHOCTH B YpPE3BbIUAHHBIX CHUTYaIlHsIX



IPUPOJHOTO M TEXHOTEHHOI'O XapakTepa) Ha OCHOBE HCIOJb30BaHUS OWOJIOTMYECKUX 3HAHUM U
YMEHHH B IMIOBCEHEBHOW KU3HH;

CO3JaHME YCJOBMM JUIi OCO3HAHHOTO BbIOOpa OOY4YAIOIIMMHUCA  MHAWBHYaJbHOM
o0pa3oBaTeNbHOW  TPAGKTOPUH,  CIIOCOOCTBYIOUIEH  IMOCIEAYIOIIEMY  NpodeccCHOHATbHOMY
CaMOONPEIEIICHNIO, B COOTBETCTBUHU C MH/IMBUyaJIbHBIMU HHTEPECAMU U MOTPEOHOCTAMHU PETUOHA.

OO11ee YuCIIo 4acoB, OTBEICHHBIX HA U3y4eHHE OMOJIOTHH Ha YIIIyOJICHHOM YPOBHE CPEIIHETO
obmero oopazoBanus, coctasisier 204 yaca: B 10 kimacce — 102 vaca (3 yaca B Heneno), B 11 kiacce
— 102 yaca (3 yaca B HEJIENIO).

Ot60p opraHn3auoHHBIX (OPM, METOJOB U CPEACTB O0yUEHUsI OUOJIOTMH OCYIIECTBIISAETCS C
yu€ToM creuu(uKkd ero CoJepaHWsg W HANpaBICHHOCTH Ha TMPOJODKEHHE OHOJOTHYECKOTO
00pa3oBaHus B OPraHU3ALUIX CPETHET0 MPOGECCHOHATBHOIO U BBICIIET0 00pa30BaHHUS.

OO0s3aTeNbHBIM YCIIOBHEM IpH O0OydeHUM OWOJOTMHM Ha YriyOJIEHHOM YpOBHE SBISETCS
poBeJIcHNE TaOOPATOPHBIX U MpakTHUecKux padboT. Takke yyacTre 00ydarommxcsi B BBIIOJTHEHUN
NPOCKTHBIX M Y4eOHO-HUCCIIE0BATENBCKUX pabOT, TeMaTHKa KOTOPBIX OINpPENENIeTCsl YUUTelleM Ha
OCHOBE HUMEIOLIUXCS MaTepHaAbHO-TEXHUYECKUX PECYpPCOB M MECTHBIX MPUPOJHBIX YCIOBHIA.



2. COAEP)KAHUE OBYYEHUSA
10 KUIACC

CopaeprxaHue mporpamMmmsl, BBIIEIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY IOCYAAPCTBEHHOMN
utorosou arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHass OHOJOTHS — KOMIUIEKCHas Hayka. Kparkas wucTopusi pa3BUTHS OHOJOTHH.
buonornueckue Hayku U u3ydaemble UMH mpoOiembl. DyHaaMmeHTadbHbIE, NPUKIATHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0BAHUS B OMOJIOTUH.

3nauenue 6monoruu B HOPMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYyYHOW KapTHHBI MUpA.
IIpodeccun, cBsi3anHbie C OWonorueil. 3HaueHWE OWOJIOTUM B TPAKTUYECKOW JIEATEITHHOCTH
YeJIOBeKa: MEULIUHE, CEITbCKOM X0351CTBE, IPOMBILUIEHHOCTH, OXPaHE IPUPOIBL.

JleMoHCTpaL U

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapeun, V. I'apsei, I.
Mengens, B. . Bepuanckuii, U. I1. [1aBnos, U. . Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3p OMOJIOTMH C JPYIMMHU Haykamm», «CucreMa OHMOJIIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cucTembl Kak mpeaMeT usydeHus Omonoruu. CBOMCTBA KHUBBIX CHUCTEM: €IMHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTh U IIEJIOCTHOCTh, CJIOKHOCTh M YHOPSJOYEHHOCTh CTPYKTYpHI,
OTKPBITOCTh, CaMOOPIraHU3allMsl, CAMOBOCIIPOM3BENICHUE, Pa3apakMMOCTb, WU3MEHYUBOCTb, POCT M
pa3BUTHE.

YpoBHM  OpraHu3aluyd KUBbIX  CHUCTEM: MOJIEKYJIAPHBIN, KJIETOYHBIM, TKaHEBBI,
OpTaHU3MEHHBIN, MOMYJSIIMOHHO-BUIOBOH, SKOCHCTEMHBINH (OMOTeOICHOTUIECKH i), OMOCQEPHBIIA.
[Tpoueccel, mpoucxosiiye B *KUBbIX cucteMax. OCHOBHBIE MPU3HAKH kuBOro. JKusHb kak dopma
cyliecTBoBaHMs Marepuu. Hayku, u3yyaroniye >KuBble CUCTEMBbI Ha Pa3HbIX YPOBHSAX OpraHU3AlUH.

W3ydyenue »KuBBIX cucTteM. Meroabl Ouonoruueckoi Hayku. HaOmropenue, u3MmepeHue,
AKCIIEPUMEHT, CUCTEMATH3alMs, MeTaaHanus. [loHaTre 0 3aBUCUMOIN U HE3aBUCUMOW NEPEMEHHOM.
[InanupoBanue skcnepumenTa. [loctanoBka u mpoBepka runote3. Hyneas rumoresa. Ilonsrue
BBIOOpDKM U €€ JocToBepHOCThb. Paz0poc B Ouosjormueckux aaHHbIX. OLEHKAa JOCTOBEPHOCTU
MOJIYYEHHBIX pe3yabTaToB. [IpUumMHBI HCKaXeHUsT pe3yabTaToB H3KcrepuMeHTa. [lonstue
CTaTHUCTUYECKOTr0 TECTA.

JleMoHCTpanuu

Tabmune! u cxembl: «OCHOBHbBIE MPU3HAKK KU3HWY», «buonoruueckue cucremMel», «CBoiicTBa
JKUBOW Marepum», «YPOBHM OpraHU3alUU >KUBOM MNPUPOAbD», «CTpPOEHHE >KUBOTHOM KIIETKW,
«TkaHn KUBOTHBIX», «CHCTEMBl OpraHOB YEJOBEYECKOro opraHusmay, «buoreorneHos»,
«buochepay, «MeToabl H3ydeHUs )KUBOU TPUPOJIBI.

OGopynoBanue: nabopaTopHoe O0OpyAOBaHUE IS MPOBEACHUS HAOIIOICHUM, U3MEpPEHUH,
JKCIIEPUMEHTOB.

IIpakTuyeckas padGora «/crnonb3oBaHWe pa3IUYHBIX METOJOB IpPH M3YYEHUH >KHUBBIX
CUCTEM.

Tema 3. buoJsiorust KjieTku

Knetka — cTpykTypHO-(DYHKIIMOHANbHAS €IWHUIA >KUBOTO. VICTOpHS OTKPBITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. llneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOYHOU TEOPUHU.

MeToapl  MOJEKYNSApHOW M KJIETOYHOW OMOJNIOrMHM: MHUKPOCKOIHUSA, XpomaTtorpadus,
anekTpodopes,  METOA  MEuUeHbIX  aroMoB,  JuddepeHIaIbHoe  IeHTpUdyrupoBaHue,
KYJIbTUBUpPOBaHUE KJETOK. HM3yuenue ¢uxcuposanuvix Kiemok. DIEKTPOHHAs MHKPOCKOIUS.
Kongokanvnaa muxkpockonus. Bumanvhoe (npusxicusnennoe) usyyeHue Kiemox.

JleMOHCTpPaL U



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

Tabmuubl u cxembl: «CBETOBOW MHUKPOCKOM», «DIEKTPOHHBI MHKpOCKOm», «lcropus
Pa3BUTHUS METOI0B MUKPOCKOIIHI.

O0opynoBaHMe: CBETOBOM MHMKPOCKOI, MHKpPOIIPENapaThl PACTUTEIbHBIX, JKUBOTHBIX H
OaxkTepuaIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeTOJOB KIETOYHOH Ouonoruu (Xxpomartorpadus,
anektpodopes, nuddeperiuanpHoe nenTpudyruposanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XHUMHYECKUH COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKPOJIEMEHThI. Bosia u e€ poiib Kak
pacTBOpUTEIIS, PearcHTa, y4acTUe B CTPYKTYPUPOBAaHUMU KJIETKH, TEIUIOPETyJsilud. MUHepanbHbIe
BElIleCTBa KJIETKH, UX Ouosornyeckas posib. Posib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buosornueckue nonaumepsl. benku. AMMHOKHCIOTHBIN
coctaB OenkoB. CTpyKTyphl OenKkoBoil Monekysbl. [lepBuunas cTpykTypa Oenka, MenTuaHasi CBS3b.
Bropuunasi, TperuuHas, dYeTBepTHYHas CTPYKTypbl. Jlenatypauums. CBoicTBa  OEIKOB.
Knaccudukanus 6enxoB. bruonornueckue GpyHKIun 6enKoB. [Ipuonui.

VYrneBoasl. MoHocaxapuibl, [ucaxapuibl, oJUrocaxapuabl U mnoiucaxapuabl. OOmmil miax
CTpoeHHS U (PU3NKO-XUMUYECKHE CBOMCTBA YIiIeBOA0B. buonoruueckue GyHKIIUU YTI€BOIOB.

Jlumunet. T'uapodunsHO-THIpOdOOHBIE cBOlicTBA. Kiaccudukanus munumaoB. TpUrinmepubl,
doconunuapl, BOCKH, cTepouibl. buonmormueckue ¢yHkuuu nunuoB. OOmume cBOHCTBa
OHMOJIOTUYECKUX MEMOpaH — TEKY4eCThb, CIIOCOOHOCTh K CAMO3aMbIKaHHIO, TTOTYITPOHHIIAEMOCTb.

Hyxnennoseie kucnorel. JJHK u PHK. Crpoenue HyknenHoBbix kucior. Hykieoruusl.
[Mpuanmn komruiementapHoctH. IlpaBuno Yapradda. Crpykrypa JAHK — nBoifHas crnmpais.
Mectonaxoxaenue u 6uonorunueckue Gpynkuuu JJHK. Bunsr PHK. ®ynkuuu PHK B knetke.

Crpoenune Monekynbsl AT®. Makpospruueckue cBszu B Mojekyine AT®. buonorunueckue
¢byukun  AT®. BoccraHoBI€HHbIE TMEpEHOCYMKHM, UX (yHKUMM B KIeTke. /pyeue
nyxneozuompugpocgamor (HT®). Cexsenupoanue JJHK. Memoowvr eenomuru, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykrypHast Ouoiorusi: OMOXMMHUYECKHME U OHO(]U3MYECKHE HCCIEAOBaHUS COCTaBa U
IPOCTPAHCTBEHHOU CTPYKTYphl OMOMONIEKy. Moodenupoganue cmpykmypul u pyHKyull OUOMONEKY U
ux xomnuekcog. Komnviomepuviti OU3atin U Op2aHUYecKUuti cunmes OUOMONEKYN U UX HEeNnpPUpPOOHbIX
aHanoz2o8.

JleMoOHCTpaL U

[Hoprpetsr: JI. [lonunr, k. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panxnun, . Canrep, C.
[Ipy3unep.

Juarpammsl:  «PacnpeneneHne  XMMMUYECKHX  DJIEMEHTOB B HEXXHMBOW  NPHUPOJAE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmuubl u cxemsl: «llepuonnyeckas TabnauIa XUMUYECKUX 3J€MEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «BeriecTBa B cocTaBe opraHu3MoBy, «CTpoeHHe MOJIeKybl 0enka», «CTpyKTyphl
O6enkoBoi MousieKynbl», «CTpoeHHe MOJIEKYNl YrieBoJaoB», «CTpOeHHE MOJIEKYN JIUIHIOBY,
«Hyxnennosble KucioTe», «Ctpoenne monekynsl ATD».

ObopynoBaHue: XMMHUYECKas Mocyia 1 000py10BaHHE.

JladopaTropnasi padora «OOHapykeHHE 0ETKOB C MTOMOIIBbIO KaYeCTBEHHBIX PEAKITUI».

JlabopaTopnass pabGora «lccienoBaHue HYKJIEMHOBBIX KHCIOT, BBIJIEIEHHBIX U3 KIETOK
Pa3IUYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue U QyHKIMH KIETKH

Tunel KJIETOK: JyKapuoTHuecKas M mpokapuotruyeckas. CTpyKTypHO-(QYHKIIHMOHAIbHbBIE
00pa3oBaHUS KIETKH.

Crtpoenue npokapuoTnueckoit kinetku. Kiierounas crenka Oakrepuil u apxeil. OcobeHHOCTH
CTpOEHUs reTepoTpOoHON M aBTOTPO(GHON MPOKAPUOTHUECKUX KIETOK. MeCTO M poJib MPOKapuoT B
OuoLeHo03ax.



Ctpoenne u (GyHKIMOHUPOBAHUE JyKApUOTHUECKOW KieTku. [lmasmaTumdeckas memOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTtudeckoii  MemOpanbl. TpaHcmopT  BemlecTB — uepes
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIA (nuddy3us, obOneryéHHas auddys3us), aKTHBHBIN
(mepBUYHBIA W BTOPUYHBIA aKTHBHBIN TpaHcrnopT). Ilomynponumaemocts MmemOpanbl. PaGora
HATPUN-KaJIMEeBOr0 Hacoca. DHAOIUTO3: MUHOIMTO3, (Qaronuros. Jk3ouuto3. Kierounas creHka.
CrpykTypa 1 GyHKIHMH KIETOUYHOW CTEHKH PacTEHH, TpHOOB.

Huronnazma. Iluto3ome. ILlutockener. JIBmxkeHwe unuromnazMbl. OpraHouzibl KIETKH.
OpHoMeMOpaHHBIE OpPTaHOWABl KIETKU: JHAorazmaTtudeckas cerb (DIIC), ammapar [onbmxw,
JU30COMBI, HMX CcTpoeHue U (yHKUMU. B3anMocBS3b 0OJAHOMEMOpPAHHBIX OpPraHOUIOB KJIETKH.
CrpoeHne TpaHyIsIpHOTO peTHUKyayMa. Mexanusm Hanpasnenus 6eaxos 6 JIIIC. Cunres
pactBopuMbIXx  OenkoB.  CuHTe3  KIETOYHBIX  MeMOpan. ['maakuii  (arpaHyssipHbIN)
sHJIOMIa3MaTHYecKnii peTukyayM. CekperopHas ¢yHKkuusa anmapara [onbmxu. Moougpukayus
benxos 6 annapame I'onvoxcu. Copmuposxa benxkos ¢ annapame I onv0xcu. TpaHcOpT BElIECTB B
KJIeTKe. Bakyoisn pactuTenbHbIX KieToK. Kierounstii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOUABI  KJIETKU: MHUTOXOHIPUHU, IUIaCTUABL.  [Ipoucxooicoenue
mumoxonopuui u niacmuod. Cumbdbuocenes (K.C. Mepeoxckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIIMM ~ MUTOXOHIpHM ¥ T1iactud. [lepBuuHble, BTOPUYHBIE U  CJOXHBIC IJIACTUIBI
(OTOCUHTE3UPYIOIIMNX FYKAPHOT. XJIOPOILIACTHI, XPOMOILIACTHI, JISUKOIIACTHI BBICIIUX PACTCHHIA.

HememOpanusie opranounsl kiaetku CrpoeHue u (YHKIUHM HEMEMOpaHHBIX OpPraHOUIOB
KIeTku.  PuGocombl.  [lpomescymounvie  gunamenmol.  MuxpodumamMeHTbl.  Axmunogvle
Muxpogunramenmol. MBIIIEUHBIE KIETKH. AKMUHOBble KOMNOHEHMbl HEMbIULEYHbIX KIEeMOK.
MuxkpotpyOouku. Kiierounslii wnentp. CTpoeHMe W JBUKEHHE HKIYTUKOB M  PECHUYEK.
MukpotpyOouku nuroruiasmbel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpODUIAMEHMAMU U
mukpompyboukamu. Momopmwie 6enxu.

Anpo. OOConouka siApa, XpOMATHH, KapuoIUla3Ma, SAPBIINIKH, MUX CTpoeHHe W (QyHKUHUU.
Snepublii 6enKoBBI MaTpuKc. [IpocTpaHCTBEHHOE PAaCHOIOKEHHE XPOMOCOM B HHTEP(HA3HOM sipe.
Oyxpomamun u cemepoxpomamun. benku XpoMaTHHa — TUCTOHBL. JJuHamuka s0epHou 00010YKU 8
mumo3se. Hoepuvlii mpancnopm.

Knerounsie BrimroueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3yKapHOT (PacTUTEIbHOM,
YKUBOTHOM, TPUOHOIN).

JleMoHCTpanuu

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

Tabmuupl u cxembl: «CTpoeHHE PYKapUOTUYECKON KIETKW», «CTpOeHHE KUBOTHOU KIIETKHY,
«CTpoeHHe  pacTUTENbHOM  KIeTKW», «CTpoeHHe MUTOXOHApUm», «Sapo», «CtpoeHue
IIPOKAPUOTUYECKON KIIETKH.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIPENapaTbl pacTUTEIbHBIX, )KUBOTHBIX KIIETOK,
MHUKpOIpenapaThl 6aKTepHaIbHBIX KIETOK.

JlabopaTopnasi paGora «l3ydyeHne CTpoeHUs KIETOK Pa3IMUHbIX OPIaHU3MOBY.

IIpakTnueckas padora «/3ydeHne CBONCTB KJIETOUYHONH MEMOpPaHBD».

JlabopaTopnasi padora «lccienoBaHue Iia3MoiM3a W JEIUIa3MOJM3a B PACTUTEIbHBIX
KIIETKaxX».

IIpakTuyeckas padora «3yueHue IBUKEHUS IUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeliecTB U NPeBpallieHHe JHEPTHH B KJIeTKe

AcCUMWIISILIUS U JTUCCUMWISIIMS — JIB€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BELIECTB:
aBTOTPOGHBIA U reTepoTpodHBIH. YyacTHe KHCIOpoAa B OOMEHHBIX Mpoleccax. JHEPreTHUecKoe
obOecnieuenue kietku: npespamieHne AT® B oOMeHHbIX mporeccax. PepMEeHTATUBHBIM XapakTep
peakuuii KJIeTOYHOro Mmerabosnusma. depMeHTH, UX CTpOEHHE, CBOICTBA M MEXaHU3M JIEHCTBHUS.
Kodepmentsl. Otanuus (epMEHTOB OT HEOPraHWYECKUX KaTajau3aTopoB. benmku-akTuBaTOphl U
OeIKU-UHTMOUTOPBI. 3aBUCUMOCTb CKOPOCTH (DePMEHTATUBHBIX PEAKIMHA OT Pa3IMYHbIX (PaKTOPOB.



[lepBUYHBII CHHTE3 OpPraHUYECKUX BEHIECTB B KieTKe. MDOTOCUHTE3. AHOKCUlEeHHbIU U
oxcuzennbvlll pomocunmes y bakmepuii. Ceéemocobuparowjue nueMeHmol U NUCMeHmbvl PeaKyuoHHO20
yenmpa. Ponp xjopomnactoB B mpouecce ¢orocunTe3a. CBeroBas U TeMHOBas  (asbl.
@omoovixanue, Cz., Cs- u CAM-munvi ghomocunmesa. IlponyKTUBHOCTh (oTOCHHTE3a. Bimsnue
pa3anyuHbIX (PaKTOPOB HA CKOPOCTh (poTOoCHHTE3a. 3HaUeHHe (POTOCUHTE3A.

XemocunTte3. Pa3HooOpazue opraHu3MOB-XEMOCHHTETUKOB: HUTpHU(UIUpYIOmKE OaKkTepuu,
xKene300aKkTepun, cepobakTepuu, BOJIOPOAHbIE OaKTepuu. 3HaUeHNE XeMOCHUHTE3a.

AnaspoOHble opranu3Mbl. Buasl Opokenus. [IpogykTel OpOKEHHMS M HMX HCHOJIb30BAHUE
YeJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl Kak OOBEKTbl OHOTEXHOJIIOTMH U BO30OyAHTENU
0ose3Hel.

AdpoOHBIE OpraHu3Mbl. JTambl JHeprerudeckoro ooOmena. [loaroroBurenbHBIA 3Tar.
I'mukonu3 — 6ecKuCIOpogHOE PACLIEINIEHUE TIIIOKO3bI.

buonornueckoe OKHUCIEHHE, WM KJIETOYHOE JblxaHue. Poiib MUTOXOHApHI B Iporeccax
Oouonornyeckoro okucieHus. lluknmmyeckne peaknuu. OxucnutensHoe  (GochOpHIMPOBAHHE.
Onepeuss memopanunozo epaouenma npomonos. Cunmes ATD: paboma npomonroii ATD-cunmasoi.
[IpeumymiectBa a’poOHOro myTH oOOMEHa BemlecTB Iiepea  aHadpoOHBIM. D(PPEeKTHBHOCTH
SHEPreTUIecKOro oOMeHa.

JleMoOHCTpaLuu

[Hoprpetsr: Ix. [Ipuctnu, K. A. Tumupsazes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmuipl u  cxembl: «@DOTOCHHTE3», «IJHEpreTudeckuii oOmen», «buocuHTe3 Oemkay,
«CtpoeHnue pepMeHTa, «XEeMOCUHTE3Y.

O6opynoBaHHe: CBETOBOM MHUKPOCKOM, 00OpYAOBaHWE AJsi MPUTOTOBJICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopnasi pa6ora «/3ydeHHe KaTaJTUTHUYECKON aKTUBHOCTU (EPMEHTOB (Ha IpHUMEpe
aMUJIa3bl WIK KaTanaas3bl)y».

JlabopaTopnasi padora «/3yuenue hepMEHTATUBHOIO paCHICTNICHUS TEPOKCHIA BOJIOPOa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas pa6ora «CpaBHeHuUE NMPoLeccoB (OTOCHUHTE3a U XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHUE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HacieacrBenHass HHPOPMALKA M pean3anus eé B KJIeTKe

Peakuuu marpuuHoro cunresa. [IpHHIMI KOMIIJIEMEHTAPHOCTH B PEAKIUSAX MaTPUUHOTO
cuHTe3a. Peanmusanus HacnenctBeHHoM wuHpopmanuu. ['eHeTMdyeckuil KON, €ro CBOWCTBA.
Tpanckpunuusa — Marpuussld cuHTe3 PHK. IlpumHOmne! TpaHCKpHIIIMKM: KOMIUIEMEHTAPHOCTD,
aHTUNAPAIEIbHOCTh, AaCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsanus n e€ sranbl. Yuactue TpaHcnopTtHeix PHK B OumocunTese Oenka. YcioBus
6uocunTe3a 6enka. KogupoBanue aMuHokuciot. Poiabs pubocom B OuocuHTe3e Oenka.

Cospemennvie npeocmaenenusi o cmpoenuu 2eros. OpraHuzaiys reHoMa y HpPOKapuoT U
sykapuoT. Perynsuus akTUBHOCTH T€HOB y npokapuoT. ['unoresa onepona (®. Kaxo0, XK. Mano).
MonexynapHuvle mexaHuzmvl IKCnpeccuu 2enog y sykapuom. Ponv xpomamuna 6 pezynayuu pabomuol
2enog. Perymsius o0OMEHHBIX MpolieccoB B kKieTke. Kierounslii romeocTas.

Bupycel — HekieTrounbsle (OpMBI )KM3HM U OONUraTHble mapa3uTbl. CTpOeHHE MPOCTHIX U
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaros. Kuznennwiti yuxn /JHK-cooepacawux eupycos,
PHK-cooeporcawux supycos, bakmepuoghacos. Obpamnas mpaHckpunyus, peeepmasa, unmezpasa.

BupycHbie 3a0oneBanus denoBeka, kUBoTHbIX, pactenuit. CIIN, COVID-19, connanbhbie u
MEIUIIUHCKHE TPOOIEMBI.

buoungpopmamura: unmeepayus u ananuz o6onvuiux maccueos («bigdata») cmpyxmypHolx
buonocuueckux oanmvix. Hanomexnonoeuu 6 ouonocuu u meouyure. Ilpoepammupyemvie QyHKyuu
benxos. Cnocodvl 0ocmasKu 1eKapcma.



JemMoHCTpauMu

[Toptpetsr: H. K. Konbios, . 1. IBaHOBCKUiA.

Tabmuipl u cxemsl: «brocunTes Oenkay, «I eHeTHYecKkuid Koy, «Bupycer», «bakrepuodarm.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. /KM3HeHHBIH LUK KIETKH

Knerounslii nukd, ero nepuoasl u perynsius. Marepdasza u muto3. OcoOEHHOCTH MPOLIECCOB,
nporekaomux B uHTepdaze. IlogroroBka kietku K - jgeneHuto. IlpecuHTeTHueckuit
(MOCTMUTOTUYECKUI), CHUHTETUYECKUA U TOCTCUHTETUYECKHH (MPEMUTOTUUYECKUN) TEPHUOJIbI
uHTep(a3bl.

Marpuunsnii  cunre3  JHK -  permmkanmsa.  [IpuHnmnsr  perumkanum — JTHK:
KOMILIEMEHTAPHOCTb, ITOJIyKOHCEPBATUBHBIA CUHTE3, AHTUIAPAIIIEIIbHOCTh. MEeXaHU3M peIIuKaLU
JHK. Xpomocomsel. CtpoeHue xpomocoM. TeroMepsl 1 Tenomepasza. XpoOMOCOMHBIN HAOOp KIIETKH —
KapuoTHIl. JIUMIIONAHBIN U TarmiouIHbIi Habopbl XpoMocoM. ["'omonoruuneie XxpomocoMsl. [lonoBsie
XPOMOCOMBI.

Henenne kierku — muto3. CTaaiuu MUTO3a U MPOUCXOIAIINE B HUX MPOLIECCHl. THUIIBI MUTO3A.
Kapuokunes n nurokunes. buosnorndyeckoe 3Ha4eHUE MUTO3A.

Perymsmus mutoTudeckoro nukia kietku. [Iporpammupyemast kiierouHasi TuOenb — aromnTo3s.

Knerounoe siapo, XpoMocombl, (pyHKIIMOHANbHAsT TeHOMHUKA. Mexanusmvl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu xkiemox. «L{ugposas xkremka» — dOuourHgopmamuueckue
Mooenu HYHKYUOHUPOBAHUSL KIIEMKHU.

JdeMoHcTpannmn

Tabmuer w1 cxembl: <« JKU3HEHHBI MK KIETKW», «MuT03», «CTpOeHHE XPOMOCOMY,
«Pemmukanmsa JJHK».

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKponpenaparbl: «MuTo3 B KJI€TKaxX KOpeIlKa JyKay.

Jlaboparopnasi padora «/3yuyeHrne XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTopnass paGora «HaOmoneHue MMTO3a B KIETKAX KOHYMKA KOpellka Jiyka (Ha
TOTOBBIX MUKPOIIpENapaTax)y.

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

bruonoruueckoe pa3HooOpasue OpPraHHU3MOB. OAHOKIIETOUHBIE, KOJIOHHAJIbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS U KU3HEICATEIBbHOCTH OJHOKJIETOYHBIX OpraHusmoB. bakrepuu,
apxeu, OJHOKJIETOYHblEe T'pUObI, OAHOKJIETOYHBIE BOAOPOCIH, Jpyrue mnpotuctel. KomoHuambHbIe
OpraHU3MBl.

B3anMocBsI3p yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHM, OpraHbl U CHUCTEMBI OpPIraHOB.
Opranusm Kak enxuHoe neioe. I'omeocras.

Tkanu pacteHuid. TUIbl pacTUTENBHBIX TKaHEW: 0OpazoBaTelbHasl, TOKPOBHAsSI, MPOBOALIAS,
OCHOBHas, MexaHuyeckas. OcoOeHHOCTH CTpOeHHUs, QYHKIMH M pacHojOkKeHUs TKaHed B opraHax
pacTeHuM.

TKaHU XMBOTHBIX U 4e€JOBEKa. THIBI JKUBOTHBIX TKAHEW: AMMUTENUANbHAs, COCAUHUTEIbHAS,
MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOEHUs, (YHKIMH M pPACIONOXKEHHUs TKaHEW B oOpraHax
JKUBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHbple M reHEepaTUBHBIE OpraHbl pacTeHUM. OpraHel U CHCTEMBI OPTraHOB
KUBOTHBIX U 4YenoBeKka. DyHKIMN OpraHOB U CUCTEM OPraHOB.

Ornopa tena opranu3moB. Kapkac pacrenuii. CkeneTsl OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbII 1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIIBI COEIUHEHUS KOCTEH.

JIBukeHune opranu3MoB. JIBI)KEHHE OJJHOKJIETOUYHBIX OPraHU3MOB: aMEOOUHOE, KTYTUKOBOE,
pecHMuYHOe. JIBM)KEHME MHOTOKJIETOYHBIX pAacTeHHMH: TpONU3MBI M  HacTuu. /[IBrmxkeHue
MHOTOKJIETOUYHBIX UBOTHBIX U YeJIOBEKa: MblleyHasi cuctema. Pediexc. CkeneTHble MBIIIIBI U UX
pabora.



IIntanue oprann3moB. lloriomeHne BOJBI, YIJIEKMCIOIO ra3a WU MHUHEpAJIbHBIX BEILECTB
pactenusmu. [Ilutanue KUBOTHBIX. BHYTpUIIONOCTHOE M BHYTPHUKJIETOUHOE nuieBapenue. [Ilutanue
MIO3BOHOYHBIX KUBOTHBIX. OTHENbl MNUIIEBAPUTEIBHOTO TpakTa. [lumieBapuTenbHBIE KEIE3bI.
[InmeBapurenpHas CHCTEMA YEIO0BEKA.

Hpixanue opranusmoB. Jlpixanue pacreHuid. Jlpixanue >kuBOTHBIX. Juddy3us ra3zoB uepes
noBepxHOCTh KieTku. KoxkHoe nbixanue. JlprxareiapbHash TOBEpXHOCTh. JKabepHoe u IIEroyHoe
JpIXaHue. /[pIxaHne MO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA. DBOJIOLMOHHOE YCIOXKHEHUE CTPOCHUS
JErKNX NMO3BOHOYHBIX KUBOTHBIX. J[pIXaTeabHAsI cUCTEMA YeloBeKa. MeXaHU3M BEHTHISIUUU JIETKUX
y ITULl U MJIEKOMIUTAIONMX. Perymnsuus npixanus. J{pixatenbHble 00bEMBI.

TpaHcnopT BeweCTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI PACTEHUM. TpaHCIOPT BELIECTB
y *KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cucteMa MO3BOHOYHBIX KUBOTHBIX
u genoBeka. Cepie, KPOBEHOCHBIE COCYIbl M KpOBb. Kpyrum KpoBooOpamieHus. DBOIIOIMHOHHBIC
YCIIO)KHEHHUSI CTPOCHUS KPOBEHOCHOW CHCTEMbl MO3BOHOYHBIX XHUBOTHBIX. PabGota cepama u eé
peryJsinus.

Boinenenne y opranusmoB. Beinenenwe y  pacteHuil. BbimeneHwe 'y )KMBOTHBIX.
Cokparurenbhbie Bakyosid. Opranbl BoiaeneHus. Gunptpanus, cekpenus U o0paTHOE BCAChIBAaHUE
KaK MeXaHU3Mbl pPa0OThl OpraHoB BbiAeneHus. CBs3b TMOJIOCTH Tela C KPOBEHOCHOW U
BBIJICJIUTENILHON cucTeMaMu. BrijienieHne y m03BOHOYHBIX )KUBOTHBIX U 4yesnoBeka. [louku. CtpoeHue
u ¢yHKIMOHUpoBaHue HedpoHa. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3amura y OpraHu3MoB. 3allllTa Y OAHOKJIETOYHBIX OpraHu3MoB. CIOpbl OaKTEpUil U IUCTHI
IpOCTEUIINX. 3allMTa y MHOrOKJIeTOuHbIX pacreHuid. Kyrukynma. CpeactBa MaccUBHOM U
XAMHYECKOM 3aiIuThl. DUTOHIUIBI.

3almuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOJHBIE. 3alIMTAa OpraHu3Ma OT
Oonesneit. UMmyHHas cucreMa yenoBeka. KileTouHbli 1 TyMopasibHbI UMMYHUTET. BpoxxaéHHbIN 1
npuoOpeTEéHHbIN cienuduueckuii UMMYHUTET. Teopus KIIOHaJIbHO-ceNeKTUBHOro ummyHutera (I1.
Opmux, ®. M. bepuer, C. Tonerasa). Bocnanurenbasie 0OTBEThl OpraHu3MoB. Posb BpoXIEHHOTO
MMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JICBaHUM.

PaznipaxxuMocTh U peryssmnus y Opranu3mMoB. Pa3zipaxuMocTh y OJTHOKJIETOUYHBIX OPTaHU3MOB.
Takcucsl. PaznpaxumMocTs U peryisinus y pacteHuil. PocToBble BeniecTBa U UX 3HaYCHHE.

HepsHnas cuctema u pediekTopHas perysinus y *KUBOTHbIX. HepBHast cuctema u €€ OT/AeIbI.
DBOJIIOIIMOHHOE YCII0)KHEHUE CTPOEHUSI HEPBHOM CUCTEMBI Y KUBOTHBIX. OTIIEbI TOJJOBHOTO MO3ra
MMO3BOHOYHBIX KUBOTHBIX. Pednekc u pedaexkropHas nyra. be3ycinoBHbIe U yCIOBHBIE PEQIICKCHI.

['yMopasibHast perynsiuuss W SHAOKPUHHAs CUCTEMa >KMBOTHBIX M uenoBeka. JKenessl
SHJOKPUHHOM CUCTEMBI U X TOPMOHBI. JleficTBHE TOPMOHOB. B3anMOCBsI3b HEpBHOM U Y)HAOKPUHHON
cucteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaL U

IHoptper: U. I1. I1aBnosB.

Tabmuupl U cxembl: «OTHOKJIETOYHBIE BOAOPOCINY», «MHOTOKJIETOYHBIE BOJIOPOCIN,
«bakrepun», «lIpocreiimmey», «Opraibl IBETKOBBIX pacTeHUi», «CHUCTEMbl OPraHOB MO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHEe CTpOeHHME HaceKOMbIX», «TkaHu pacteHuin», «KopHeBbIe CHCTEMBDY,
«Ctpoenue crebinsn», «CTpoeHue IMCTOBOU TUIaCTUHKNY», « KaHU KUBOTHBIX», «CKeleT deroBeKay,
«IInmeBapurenbHas cucreMa», «KpoBeHocHas cucrema», «JlpixatenpHas cucrema», «HepBHas
cucreMay, «Koxa», «MpbliieuHas cucteMay, «BplienurenbHas cuctemMay, « JHAOKPUHHAS CUCTEMA,
«Ctpoenne wmpinp», «Mmmynurery, «KumeynonmonoctHeiey, «(CxemMa MNUTAaHUS PACTECHUI,
«KpoBeHOCHBIE CUCTEMBI MMO3BOHOYHBIX >KMBOTHBIX», «CTpoeHHE THAPBIY, «CTpoeHUEe IUIaHapum»,
«BuyTpeHHee cTpoeHue A0XKAeBOTO depBs», «HepBHas cucrema pwid», «HepBHas cucrema
nsarymkny, «HepBHas cuctema npecmbikaromuxcs», «HepBHas cucrema ntuny, «HepBHas cucrema
MiIeKonuTaromux», «HepBHas cucrema yenoBekay, «Peduekcy.

O6opynoBaH#e: CBETOBOH MHUKPOCKOI, MHUKPOIpEnapaThl OIHOKIETOYHBIX OPTaHU3MOB,
MHUKpOIIpenaparsl TKaHeH, PaKOBHHBI MOJITIOCKOB, KOJUICKIIUM HACEKOMBIX, HWTJIOKOXHUX, JKUBBIC



9K3EMIUIAPhl KOMHATHBIX PAcTeHU, repOapuul pacTeHH pPa3HBIX OTAENIOB, BIIAXKHBIE Mpenaparhbl
KUBOTHBIX, CKEJEThl MO3BOHOYHBIX, KOJUIEKIMH OECHO3BOHOYHBIX >KUBOTHBIX, CKEJET YeJOBEKa,
o0opynoBaHue Js I€MOHCTPAllMU MOYBEHHOTO M BO3AYIIHOIO MUTAHWS PACTEHUM, pacIICTICHUS
KpaxMasia U OEJIKOB MOJ JeicTBueM (epMEeHTOB, 000OpyIOBaHUE Ui JEMOHCTPAIUU OIBITOB MO
M3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXAaHNU3Ma JIbIXaTeIbHbIX JABMKCHUI, MOJAEIIA T'OJIOBHOIO
MO3ra pa3jINyYHbIX KUBOTHBIX.

JlaGoparopHas padora «/3yyeHre TKaHel pacTeHUN.

Jlaboparopnas padora «/3yueHre TKaHei JKUBOTHBIX.

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

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTaHNU3MOB

@opMbl pa3MHOXKEHHSI OpraHU3MOB: Oecrosioe (BKJIIOUas BEreTaTUBHOE) M MojoBoe. Bujbl
0€ecIooro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIINA, (PparMeHTAIHs, KIOHUPOBaHHE.

[TonoBoe pazmuoskenue. [losoBble KIIeTKU, Win rameThl. Meito3. Ctanun Mmeiio3a. [ToBenenue
XpoMocoM B Meno3e. Kpoccunrosep. buonorndeckuii cMpICiI MEH03a U ITOJIOBOIO IIporecca. Meinos
Y €ro MECTO B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[TpenzaponpiieBoe passutue. ['amerorenes y »kuBoTHbIX. [lonoBble xene3pl. OOpazoBaHue u
pa3BUTHE NOJIOBBIX KJIETOK. CiepmaroreHes u ooreHes. CTpOeHUe MOJIOBBIX KIETOK.

OmnogoTBOpeHHE M AMOpPUOHAIBHOE pPAa3BUTHE KUBOTHBIX. CrocoObl OIUIOJOTBOPEHHUS:
Hapy»KHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJOrus — HayKa O Pa3BUTUU
opranu3mMoB. Mopghocenez — oona uz enasuvix npobaem smopuonoeuu. Konyenyus mopghoeernos u
mooenu mopgoeeneza. Craguu SMOpUOTeHE3a JKMBOTHBIX (Ha mpumepe Jarymku). [pobienue.
Tunsl npoOnenus. /[lemepmunuposannoe u HedepMuHuposanHoe OpobOnenue. bnacmyna, munoi
onacmyn. OcoOEHHOCTH JpOOJIEHHS MIIEKONUTAIOMIMX. 3apOJbIIIEBbE JUCTKU (TacTpyJsIsius).
3akjaJKka OpraHoB W TKaHEM U3 3apOABIIIEBBIX JIMCTKOB. B3aumMmHOe BiMAHHME 4YacTeil
Pa3BUBAIOMIETOCS 3apoAblia (3IMOpUOHATBHAS WHAYKIMS). 3aKiafKa IUlaHa CTPOCHHS JKUBOTHOTO
KaK pe3y/lbTaT HepapXUYeCKUX B3aHMMOJCHCTBHI reHOB. BnusHue Ha »MOpHOHANBHOE pa3BUTHE
pa3MyHBIX (PAaKTOPOB OKPYIKAIOLICH CPEIIBI.

Poct u pasButue xuBoTHBIX. [TocTamMOproHaneHbIi epuos. Ilpsimoe n HempsiMoe pa3BUTHE.
Pa3Butne ¢ meramopdo3oM y O€ClO3BOHOUYHBIX M IO3BOHOYHBIX XUBOTHBIX. buosoruueckoe
3HAUEHUE MPSAMOTO M HENPSAMOrO pa3BUTUSA, MX pACIpPOCTpaHEHHE B Mpupoxae. Tumsl pocta
KUBOTHBIX. DaKTOpBI perynsuuy pocTa >KUBOTHBIX U yenoBeka. CTaauu MOCcTIMOPHOHAIBLHOTO
pa3BUTUS y >KMBOTHBIX U 4yenoBeka. Ilepuonsl oHTOreHesa dvenmoBeka. CTapeHMEe M CMEpPTh Kak
OMOJIOTUYECKHE MTPOLIECCHI.

PazmHoxeHue u pazButue pacteHuid. ['amerodur u cropodur. Meilo3 B )KM3HEHHOM LIMKJIIE
pactenuii. O6pa3oBaHue crop B mpoliecce Meio3a. ['amerorene3 y pacrenuit. OIIoI0TBOPEHHE U
pa3BUTHUE PpACTUTEIBHBIX OpPraHW3MOB. JIBOWHOE OIUIONOTBOPEHUE Y IIBETKOBBIX PpACTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHU.

MexaHu3Mbl PEryJISIIIUU OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoOHCTpaL U

[Toprpetsr: C. I'. Hapamun, X. [lIneman.

Tabmupl u cxeMmbl: «BereraTuBHOE pa3MHOXKEHHE», «THUIBI OECIONIOro pPa3MHOXKEHUS,
«Pa3MHOXEHHE XJTaMUJOMOHAIbI», «Pa3MHOXKEeHHE 3BIUICHb», «PazMHOXkeHue ruapb», «Menosy,
«Xpomocombly, «I'amerorenesy», «CTpoeHHe SUIEKIECTKH U CliepMaTo3ouaa», «OCHOBHBIE CTaJIUH
OHTOreHe3a», «lIpsamoe u HenpsaAMoe pazButue», «Pa3BuTHe Maiickoro xyka», «Pa3BuTtue capaHum»,
«Pa3BuTne nArymkun», «J{BolHOE OIUIOAOTBOPEHHE Yy IBETKOBBIX pacTeHui», «CTpoeHHe ceMsH
OJIHOJIOJIBHBIX M JIBYJOJIbHBIX pacTeHuil», «KU3HEHHBI LUK MOPCKOW KamycTbl», «KU3HEHHBIH
UK MXay, « KU3HEHHBIN [IUKII ManOPOTHUKAY, « X KM3HEHHBIN UK COCHBDY.

OO6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKPOIIPENnaparhl SIMIEKICTOK U CIEepPMaTO30UI0B,
Mojienb «L{uKi pa3BUTHS JATYIIKN Y.



JlaboparopHass pabGora «/I3yyeHue CTpPOECHHMS TMOJOBBIX KJIETOK Ha  TOTOBBIX
MUKpOIpenaparaxy.

IIpakTuyeckass padora «BpIsBICHME NPU3HAKOB CXOACTBA 3apOABINIEH IO3BOHOYHBIX
YKUBOTHBIX.

JlaGoparopHas padora «CTpoeHHE OPTraHOB PA3MHOKEHUS BBICIIIUX PACTCHUIN».

Tema 11. I'eneTnKa — HAyKa 0 HACJIeICTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

Hcropust cTaHOBIICHHS M pa3BUTHS T'€HETUKH Kak Hayku. Paboter I'. Mennens, I'. ne ®pusa, T.
Moprana. Poib oredecTBeHHbIX Y4€HbIX B pa3Butuu reneruku. Padorsr H. K. Komnbunosa, H. U.
BaeunoBa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®umunuenko, H. B. Tumodeera-
Pecosckoro.

OCHOBHBIE TE€HETHYECKHE IOHATHS M CHMBOJIBL. ['OMOJIOTMUHBIE XPOMOCOMBI, AJIJIEIbHBIC
IeHbl, aJbTEPHATUBHbIE NPU3HAKM, JOMMHAHTHBII UM pELECCUBHBIM IPU3HAK, T'OMO3UIOTA,
reTepo3uroTa, 4YUCTas JUHHS, THOpUAbI, TeHOTUl, (eHotun. OCHOBHBIE METOAbl TE€HETUKHU:
THOPHIONOTHYECKUH, IUTOIOTHYECKHH, MOJIEKYIISIPHO-TeHETUIECKUH.

JdemMoHCTpauMu

IToptpersr: I'. Menpnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. U. Basunos, A. H.
benozepckuii, I'. . Kapnieuenxo, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuie! 1 cxeMbl: «MeTOIbI TCHETUKIY, «CXEMbI CKPEIIBAHUS.

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

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpemnmbanue. [lepBolii 3akoH MeHnenss — 3aK0OH equHo00pa3us TuOpuI0B
nepeoro mnokoJieHus. [IpaBuino nomuHupoBanus. Bropoi 3akoH MeHaenss — 3aKOH paclICIICHUS
npu3HakoB. LluTonornueckre 0CHOBBI MOHOTHOPUTHOTO CKpeluBaHus. [ umore3a 4ucToTh raMer.

AHanuzupytolee ckpeuiuBanue. [IpomexyTouHblii XapakTep HacienoBaHus. Paciiennienue
MIPU3HAKOB IIPU HETIOJIHOM IOMUHHUPOBAHUMU.

Jurubpunnoe ckpemBanue. TpeTwid 3aKk0oH MeHeNnss — 3aKOH HEe3aBUCHMOTO HACIICIOBAHUS
npu3HaKoB. LluTonornueckre 0CHOBBI TUTHOPUIHOTO CKPEIIMBaHUS.

CuerutenHoe HacienoBanue npusHakoB. Paborsl T. Moprana. CremyieHHOE HacieqOBaHUE
T€HOB, HAapYIIECHUE CLETUICHUS MEXy TeHaMu. XpOMOCOMHasl TEOpHs HACJIEICTBEHHOCTH.

['enetuka mona. XpOMOCOMHBIH MEXaHU3M OIpeAeNeHusl Moja. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHblii M TeTeporaMmeTHblii Moj. ['eHeTnueckass CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanne npu3HaKoB, CLEMJIEHHBIX C TOJIOM.

I'enoTunn kak wmenoctHas cucrema. l[lnenoTponuss — MHOXECTBEHHOE JEWCTBHE TEHA.
MHoxecTBEeHHBIN aiienu3M. B3anmoelicTBre HealienbHBIX TeHOB. KoMIuieMeHTapHOCTh. DnHcTas.
ITonumepus.

I'eHeTMYEeCKUI KOHTPOJIb pa3BUTUS PACTEHUM, JKUBOTHBIX M YEJIOBEKa, a TaKkKe
(U3UOTOTMUECKUX TPOLECCOB, TMOBEACHNUS U KOTHUTUBHBIX (YHKUUH. ['eHeTHdeckue MeXaHU3MBI
CUMOMOTeHEe3a, MEXAaHHU3Mbl B3aUMOJICHCTBUS «XO35IMH — MapasuT» M «XO3iUH — MHKPOOHMOMY.
['eHeTHuecKue acreKTbl KOHTPOJS M HM3MEHEHHUS Hacle[CTBEHHOW HH(OpMAaIUM B MOKOJEHUIX
KJIETOK U OPTaHNU3MOB.

JleMoHCTpanuu

IToptpetsr: I'. Mennens, T. Mopras.

Tabmuubl u cxemsl: «IlepBbiif u BTOpoil 3akoHbl Menaens», «Tperuil 3akoH MeHnzaemns,
«AHanmu3upyrolee ckpemuBanue», «Henomnoe nomunupoBaHuey», «ClLeNjIeHHOE HacileJoBaHHe
NPU3HAKOB y Jpo3odmisly, «I'eHetnka mnoia», «Kapuotun uenoBekay, «Kapuotun apozoduis,
«Kapuotun ntune», « MHOKECTBEHHBIN alIENU3M», «B3anMoneiicTBue reHOBY.

Ob6opynoBanue: Mojaedb A JEMOHCTpAallMM 3aKOHOB €IUHOOOpa3ust THOPHAOB IEPBOTO
IIOKOJIEHUS] M pACUICIUICHHWs] TPU3HAKOB, MOJEIb U1 JEMOHCTPAllMM 3aKOHAa HE3aBHCHUMOIO
HACJIEI0BAHKs IIPU3HAKOB, MOJEIb Ul JACMOHCTpPALMU CLEIUIEHHOIO HACIEAOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «/Ipo3zodunar.



IlpakTuyeckass paGora «l3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO CKpEIIMBAaHUS
TPO30(HITB».

IIpakTuyeckas padora «3yueHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHHUS Yy
TPO30(HITBD».

Tema 13. 3aKoHOMEPHOCTH U3MEHYUBOCTH

B3anmopeiictBue reHotuna u cpeabl npu  (GopmupoBanuu (peHorumna. M3MeHUHBOCTH
pu3HaKoB. KauecTBeHHbIE U KOJIMYECTBEHHbBIE PU3HAKU. BUbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS
Y HaCJIEICTBCHHAsI.

MonudukanronHas W3MEeHUYMBOCTb. Ponib cpeasl B (opmupoBaHMM MOAU(PUKAIIMOHHOM
u3MeHunBocTd. Hopma peakumu npusHaka. BapuannoHHbI psii M BapuanuoHHas kpusas (B.
HNoranncen). CBoiicTBa MOAM(PUKAIIMOHHONW U3MEHUYUBOCTH.

I'enorunuueckas u3MeHUYUBOCTL. (CBOlicTBA TI'€HOTHUIIMYECKOM H3MEHYUBOCTH. Buabl
FeHOTUITUYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHOHHASI.

KomOuHatuBHass uM3MeHUYMBOCTh. Mei03 M TOJIOBOM MpollecC — OCHOBa KOMOMHATHBHOM
M3MEHYUBOCTU. POJb KOMOMHATUBHOW M3MEHUYMBOCTH B CO3/IaHUU T€HETHMYECKOTO pazHooOpas3us B
Ipezesax OJHOrO BUJA.

MyTtanonHass M3MEHYMBOCTb. Buabl MyTauuii: T'€HHblE, XPOMOCOMHBIEC, TI'€HOMHBIE.
CrnoHTaHHBIE W WHAYUUPOBAHHBIE MYyTalMH. SAepHbIE W IUTOIUIA3MAaTHYECKUE MYTAaIlUH.
Comaruueckue u MojaoBble MyTauuu. [ [puunHbl BOSHUKHOBEHUS MyTaluil. MyTareHsl U UX BIHUSIHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOI'O IIpolecca. 3aKOH TOMOJOTMYECKHX pAI0B B
HacsencTBeHHou n3menunBocty (H.M. BaBunos). BuesepHast ©3MEHUMBOCTh M HACJIEICTBEHHOCTb.

Onueenemuxa u 9NUCEHOMUKA, POJb ONUSEHEMUUYECKUX (QAaKmopos 6 HACIe008aHuu U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS V OP2AHUZMOS.

JleMoOHCTpaL U

[Toptpetsi: I'. ne ®pus, B. Moranucen, H. 1. BaBuinos.

Tabmunel u  cxembl: «Bugsl w3MeHUHMBOCTHY, «MoauduKamuoOHHAs W3MEHYHUBOCTHY,
«KoMmOuHaTUBHAS HM3MEHUUBOCTHY, «Meio3», «OmnonoTBopeHuey, «l'eHerndyeckue 3a0o0ieBaHUs
yenoBeKay, «Buael myrauuii».

O6opynoBaHue: >XKMBbIE U TepOapHble OK3EMIUISIPhl KOMHATHBIX PACTeHUU, PHCYHKU
(potorpadun) ;KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHYMBOCTH.

JlaboparopHnasi padora «HccnenoBanue 3aKOHOMEPHOCTEN MO (PUKAITIOHHOM
n3MeHYMBOCTH. [locTpoeHre BapHallMOHHOIO psijia U BApUALIMOHHON KPUBOI.

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

Tema 14. I'eneTnka yejioBeka

Kapuortun uenoeka. MexayHapoHas mIporpaMma MCCiae0BaHUsl TeHOMa yenoBeka. MeTobl
W3y4YeHUs] TEHETUKH  YeJIOBEKa:  TIEHEAJOTMYeCKHi,  ONU3HEIOBBIA,  IUTOTCHETHYECKUH,
NONYJISALUOHHO-CTATUCTUYECKUN,  MOJIEKYJIApHO-TeHeThUecKuil.  COBpEMEHHOE  OmpeneseHue
T€HOTHUIIA: TOJIHOT€HOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ nomoupio [T1IP-
aHanuza. HacnencTtBeHHble 3a0oneBaHusl 4enoBeka. [ '€HHbIE M XPOMOCOMHBIE OOJE3HU YelIOBEKa.
bonesnn ¢ HacneACTBEHHOW MPEAPACIIONIOKEHHOCTRIO0. 3HAYCHHE MEAUIIMHCKON TEHETHKUA B
NPEeIOTBPAlllCeHNH U JICUEHWH TEeHETHMUeCKUX 3aboieBaHHii denoBeka. MeanKo-TeHeTHUeCKoe
KOHCYJIbTHpOBaHHE. CTBOJIOBBIE KJIETKU. [IOHATHME «T€HETMYECKOro rpysa». JTHYECKHE ACIIEKTHI
WCCJICIOBAaHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetndeckue (akTOpbl TOBBIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKAa K (U3UYECKOMY U
XAMHYECKOMY 3arpsA3HEHUIO OKPYXKAIOUIEN cpelpl. I'eHeTnyeckas mpeapacionoKeHHOCTh YeloBeKa
K MaTOJIOTHSM.

JleMoHCTpanuu

Tabmumpl u cxembl: «Kapuwotum dyemoBeka», «MeTOIbl HM3yUYEeHUsS] TEHETHKH YEIOBEKay,
«['eneTnueckue 3a00€BaHUS YETOBEKAY.

IIpakTuyeckas padora «CocTapieHue U aHaIN3 POAOCIOBHOI.



Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanus M cenekuus. 3apoXACHHUE CeNeKIUMM M JoMmecTukauuu. Yuenne H. .
Bapunosa o LlenTpax npoucxokieHuss 1 MHOrooOpa3usi KylIbTYpPHBIX pacTeHuil. Ponb cenexuuu B
CO3IaHUU COPTOB PACTEHMM M MOPOJ KUBOTHBIX. COpT, MOpOAA, IITAMM. 3aKOH T'OMOJIOTHYECKUX
psA0B B HaciencTBeHHOM n3menunBoctu H. M. BaBuioBa, ero 3naueHue AJis CENEKIIMOHHON pabOTHI.

Metoapl ceneKIMOHHONW paboThl. MCKycCTBEHHBIH OTOOpP: MAacCOBBIA M MHIAWBUAYAJbHBIN.
Otanbl KOMOMHAIMOHHOW celeKuuu. VcnblTanue MpousBoauTened mo moroMctBy. Otbop 1o
TeHOTHITY C MOMOIIBIO OLEHKH (peHOTHIa MOTOMCTBA U OTOOP IO T€HOTHITY C MOMOIIBIO aHaln3a
JHK.

HckycCcTBeHHBIH MyTareHe3 Kak METOJ] CEJICKIIMOHHOW paloThl. PaguanvoHHBIA H
XUMHUYECKHI MyTareHe3 Kak MCTOYHUK MYTallUil y KyJIbTypHbIX (GopM opranu3mos. Vcnonbs3zoBanue
TeHOMHOTO PEIaKTUPOBAaHUS MU MeToa0B pekoMOuMHaHTHBIX JIHK 11 monmydeHHs HMCXOIHOTO
MaTepuaa JUisl CEJIeKIUU.

[Tonyyenne  monumiouaoB.  BuyrpuBupoBas  ruOpumusanus.  biauskopoacTBeHHOE
CKpellMBaHue, Wik MHOpuauHT. HepoacTBeHHOe cCKpeluBaHue, WM ayTOpuauHr. ['eTepo3uc u ero
npuuuHbl. Vcnonb3zoBanue rerepo3uca B cenekuuu. OtnanéHHas rubpunmzauud. Ilpeononenue
Oecrioivs MEXBUJIOBBIX THOPUAOB. J[OCTH)KEHUS CEJeKIMU PACTeHHH M KUBOTHBIX. «3enéHast
DesoNIOYUAY.

CoxpaHeHHME M HU3YYEHUE TIE€HETUYECKHX PECYPCOB KYJIbTYPHBIX PAaCT€HUH U HMX JAUKUX
poauyeit Ui CO3JaHUsl HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SWCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpasieHue 2eHemuyecKUMU pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMBICIOBbIX
HCUBOMHBIX 8 YETIAX YIYUUEHUS CYWEeCmBYIOWUX U CO30aHUsL HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM
yucne ¢ NpUMEHeHUeM COBPEMEHHbIX MemOo008 HAYYHbIX UCCIe008aHUl, NepedosbiX uodeu u
NEePCHeKMUEHbIX MEXHOO2UL.

JdeMoHcTpannmn

IToprpersr: H. Y. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II. JIykesanenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubl u cxemsl: «LIeHTPBI TPOMCXOXKAECHUST W MHOTO00pasusi KyJIbTYPHBIX PacTCHUII,
«3aKOH TOMOJIOTUYECKUX PSIOB B HACIEACTBEHHOM WM3MEHUYMBOCTH», «MeToasl ceaeKuum»,
«OTtnanénnas rudpuanzanusy», «Myrarenes.

JlabopaTopnass padora «lI3ydyeHne cOpPTOB KyJNBTYpHBIX PACTEHUH M IOPOJA AOMAIIHHMX
JKUBOTHBIX).

Jlaboparopnasi padora «/3yueHrne METOJ0B CEJIEKIIUN PACTCHUII.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUII».

Ikckypeusi «OCHOBHBIE METOJBI M JIOCTHXKEHMS CEJIeKLIMM PACTeHHUH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epMy, COPTOMCHBITATENIbHBIM Y4YacTOK, B TEIUIMYHOE
XO035ICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTeXHOJIOTHA M CHHTETHYECKAsI OMOJIOTHA

OOBeKThl, HCIOJIb3yeMble B OHOTEXHOJOTMM, — KJIETOYHbIE M TKaHEBble KYJIBTYpHI,
MUKpPOOPTraHU3Mbl, UX XapakTepucTuka. TpaaunroHHas OMOTEXHOIOTHS: XJIeOoneYeHne, oly4eHmne
KHACIIOMOJIOYHBIX ~ MPOAYKTOB,  BHHOJenHe.  MukpoOuosorndeckuii  cuHte3.  OOBEKTHI

MUKpoOHosornyeckux TexHosaoruil. [I[pousBoactso Oeinka, aMUHOKHUCIOT U BUTAMHHOB.

Co3ztanue TEXHOJIOTMHA U MHCTPYMEHTOB 1IEJIEHAIIPaBICHHOTO U3MEHEHMSI 1 KOHCTPYHPOBaHUS
T€HOMOB C ILIEJIBIO TOJYYEHHsI OPraHU3MOB U UX KOMIIOHEHTOB, COAEPKAIMX HE BCTPEUANOIINAECS B
npupojie OMOCUHTETHUECKUE ITYTH.

Kierounas wnHxeHepusa. MeToapl KyiabTypbl KIETOK W TKaHEH PACTEHHM W JKUBOTHBIX.
Kpuobanku. Comarmyeckas ruOpuauM3anus M coMaTHUeckuil smOpuorenes. lcmonb3oBanue
TaluIOu0B B CEIIEKIMH pacTeHuil. [lonyuenue MmoHOKIOHANbHLIX anmumen. HMcnonvzosanue
MOHOKJIOHANIbHBIX U NONUKIOHATIbHLIX anmumen 6 meouyure. VICKyCCTBEHHOE OILIOJOTBOPEHHUE.
PexoHCTpyKIMs SHWLEKIETOK M KIOHUPOBAHME >KMBOTHBIX. METON TpaHCIIaHTAaUMU sJEp KIETOK.



Texunonoeuu  0300posreHus, KYIbMUGUPOBAHUs U MUKDOKIOHAIbHO20 — DA3MHOINCEHUs.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsi U TeHHas HWHXKeHepus. VICKyCCTBEHHBIM CHUHTE3 IéHa U KOHCTPYHMPOBaHHUE
pexomounantHeix JHK. Cozdanue mpanceennvix opeanuzmog. JIOCTHKEHUS W TEPCIEKTHUBHI
XPOMOCOMHOM U TeHHON MH)KEHEPHUU. DKOJOTHYECKHE U ATHYECKHUE MTPOOJIeMbl FTeHHOW MHKEHEPUH.

Menunuackue OuotexHomoruu. lloctreHomHas tudpoBas memuiuHa. [IIP-nmuarsocruka.
MeTa0o0s10MHBIN aHAIKU3, TEHOLIEHTPUYECKHUI aHaIU3 MPOTeOMa YeJI0BEeKa /JIsl OLIEHKH COCTOSIHUS €T0
310poBbs. Vcronb30BaHME CTBOJIOBBIX KJIETOK. TapretHass tepamwusi paka. 3D-OnowHKEeHEpHs s
pa3palboTku GyHIaMEHTAIBHBIX OCHOB MEAUIIMHCKUX TEXHOJIOTMM, CO3/aHMs KOMIUIEKCHBIX TKaHei
COUYETAHWEM TEXHOJIOTHI TPEXMEPHOTO OWONPHHTHHTAa W cKaQOJIIuHTa I pelieHus 3aaad
NEPCOHAIN3UPOBAHHON MEULIUHBI.

Coznanue BEKTOPHBIX BaKIMH C IeNbI0 o0OecredeHruss KOMOMHHUPOBAHHOW 3alllUThI OT
Bo3Oyauteneii OPBU, ycraHoBieHHWE MOJCKYJSIPHBIX MexaHU3MOB (yHKuuonupoBanus PHK-
COJIEpIKalINX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAacHbIC 3a00JIEBaHUS YETIOBEKA U )KUBOTHBIX.

JdemMoHCTpauMu

Tabmumel 1 cxembl: «/cnoib30BaHNEe MUKPOOPTaHU3MOB B IPOMBIIINICHHOM IPOHU3BOJICTBEY,
«Knerounas nnxenepus», «['eHHass HHKEHEPUS».

JlaGopaTopnasi pa6ora «l3y4ueHrne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llosyueHrne MOJIOUHOKHUCIIBIX TPOIYKTOB.

IKekypeusi «bHOTEXHONOTHA — BaKHEHIIash MPOU3BOAMUTENIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KJIACC

Tema 1. 3apo:kaeHne ¥ pa3BUTHE IBOJIOLMOHHBIX NPeJCTABJICHUH B 0M0JI0THH

OpomonnonHas teopust Y. [lapeuna. Ilpeanocbuiky BO3HUKHOBEHUS JapBUHU3Ma. JKU3Hb U
Hay4Has nearenbHocTs Y. JlapBuHa.

JBkyime cuibl 3BONIONMM BUIOB 1o Y. JlapBUHY (BBICOKAs MHTEHCUBHOCTh Pa3MHOXKEHUS
OpPraHuU3MOB, HACJIEJICTBCHHAsh W3MEHYMBOCTb, OOphOa 3a CyIIECTBOBAaHUE, €CTECTBEHHBIA U
UCKYCCTBEHHBII 0TOOD).

Odopmnenne cunteTnueckor teopun sBoiouuu (CTOI). HeifrpanbHas Teopus 3BOIIOLUH.
CoBpeMeHHass SBOJIIOLIMOHHAs OHOJOrHsA. 3HAYEHHE SBOJIIOLUMOHHOW Teopuu B (HOPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUpA.

JleMoHCTpanuu

[Toptpersr: Apucrotens, K. Jlunneit, K. b. Jlamapkx, 3. XK. Cenr-Unep, XK. Krosse, Y.
Hapsun, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xongein, /. K. benses.

Tabmunel u cxembl: «Cuctema xuBoil npupoas! (o K. Jlunuero)», «JlecTHua >XKHMBBIX
cymectB (ro Jlamapky)», «MexaHu3m (OpMHPOBAaHUS MPHUCIIOCOOICHUN Y PACTEHUH M >KHBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyra nyremectBusi Y. Jlapsuna», «Haxoaxu Y. JlapBunay,
«Popmbl 60pBOBI 3a cymiecTBoBaHME», «llopoasl romybei», «MHOroodpasue KyiabTypHBIX (OopM
KarnycTb», «llopoasl AOMamIHMX KHUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BHJOB (rmo Y.
HapBuny)», «Cxema COOTHOLIEHUS JBIXKYUIMX CHJI 3BOMIOLUN», «OCHOBHBIE MOJIO)KEHUS
CUHTETHUYECKON TEOPUH IBOJIIOLIHI.

Tema 2. MukposBoonus 4 eé pe3yabTaThl

[Tomymsiuust Kak d3JaeMeHTapHas enuHuua 3Boironud. COBpEeMEHHbIE METOAbl OLEHKH
TeHETUYECKOr0 pa3HooOpa3usi U CTPYKTYphl momynsuuil. M3meHenune reHodoHAa MOMyISIUM Kak
3JIEMEHTApPHOE DHBOJIIOLIMOHHOE SIBJICHHE. 3aKOH TIeHeTudeckoro pasHoBecus JIxk. Xapam, B.
BaiinGepra.

OnemMeHTapHble  (akTOpbl (ABWXKYILIHME CHUJIBI) OSBOMIONUU. MyTanMoHHBIM  mpolecc.
KomOunaTuBHass n3MeHUUBOCTh. Jlpeil( reHoB — cirydaiiHble HEHalpaBIeHHbIE U3MEHEHUS 4acTOT
ajutenelt B monymsanusx. D¢GdekT ocHoBarens. Ipgexm Oymoiiounoeo eopaviuika. CHudiceHue



2eHemu4ecKko2o pazHoobpaszus: npuuunvl u cieocmeus. Ilposenenue s¢pgpexma Opeiigha cenos 6
oonvwux u  manvlx  nonyaayusx. Murpamun.  M3omsaums  momynsuuMid:  reorpaduyeckas
(mpocTpaHCTBEHHAs ), OroorHuUecKas (pEnpoIyKTUBHA ).

EcrecTBenHbIi 0TOOp — Hampapisiomuid (HakTop 3BOIONHA. POPMBI €CTECTBEHHOTO OTOOpA:
JBIDKYIIHH, CTAOUIU3UPYIOITUH, pa3pbIBarOIiil (1u3pynTuBHBIN). [TosoBoit oTt6op. Bo3HukHOBEHNE
¥ 3BOJIIOLIUS COLMAIEHOTO MOBEICHHUS KHUBOTHBIX.

[Tprcnoco0NeHHOCT, OPraHU3MOB Kak pe3yJbTaT MHUKPOIBOIIONUH. Bo3HHKHOBeHHE
npucnocoOIeHnit y opranu3MoB. ApoMopdo3bl U uanoananTanuu. [Ipumepsl npucnocoOneHuit y
opranu3smMoB:  Mopdonoruueckue,  (usMoIOrHUEecKHe,  OHOXMMHUYECKHE,  IOBEICHYECKUE.
OTHOCHUTENTBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xputepuu u cTpykTypa. BumooOpa3oBaHue Kak pe3ylbTaT MHUKPOIBOJIOLUU.
Wzomsaumss — xmoueBod  (akrop BupooOpazoBanus. Ilyth u  cmocoObsl  BHI000pa3oBaHUs:
ajuronaTpuieckoe  (reorpaduyeckoe),  CUMIIATPUYECKOE  (PKOJIOTHYECKOE), «MTHOBEHHOEC)
(monurutonaM3anus, rudpuau3ays). JMuTenbHOCTh ABOTIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Ponp  sBomonMOHHOM  OuojOorMM B pa3pabOTKE HAay4HbIX METOJIOB  COXpPAaHEHUS
Oouopa3zHooOpaszus. MUKpPOIBOJIIONMS W KOIBOJIOLHMSA MAapasuTOB MU HUX X031€B. MexXaHHU3MbI
(GhOpMUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpannmn

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

Tabmuipel U cxembl: «MyTalMOHHAas M3MEHYMBOCTHY, «llomynmsuuoHHas CTPyKTypa BUAAY,
«Cxema nposiBieHust 3akoHa Xapau—BaiinO6epray, «/IBHKyIIMe CHIIbI ABOTIOLUNY, «DKOJIOTUYECKas
U30JISIIMSL TIOMYJSUN ceBaHCKOM dopenn», «['eorpaduueckas W30S JIMCTBEHHUIBI CUOUPCKON
¥ JIMCTBEHHUIIBI TaypcKoi», «llomynsuonHbIe BOJTHBI YUCICHHOCTH XUIIHUKOB H JKepTB», «Cxema
NEHCTBUSL €CTECTBEHHOTO 0TOOpa», «DopMbl OOprOBI 3a cymiecTBoBaHUEey», «HAYCTpHANbHBIHA
MenaHu3M»,  «OKuBple  uckomaembie»,  «[IOKpOBUTENBCTBEHHAss  OKpacka  KHBOTHBIXY,
«[Ipenympexaaromias OKpacka KHUBOTHBIX», «Du3nonoruyeckue aganranuny, «l[IpucnocodbieHHOCT
OpPTaHU3MOB U €€ OTHOCHTEIBHOCThY», «Kputepun Buma», «Buabl-nqBoiHHKNY, «CTpyKTYpa BUIa B
npupoze», «CrocoObl BHI00OpazoBaHus», «l'eorpaduyeckoe BHI000pa3oBaHHE TPEX BUAOB
JaHAapIIen», «JKOJIOrM4eckoe BHU000pa3oBaHuWE BUIOB CHHULY, «[lomumiaonasl pacTeHui»,
«KanycTHo-peieuHblil THOPUIY.

OOGopynoBanue: repOapuul PACTEHHM, KOJJICKIIMM HACEKOMBIX, dydena NTHI[ U 3Beper ¢
npUMepaMu pa3jNYHbIX MPUCIIOCOOJICHUH, Yydyena NTHI[ W 3Bepel pasHbIX BHJOB, repOapuu
pacTeHuii OIM3KUX BHUIOB, 00pa30BABIINXCS PA3IMYHBIMU CITIOCOOAMHU.

JlaGopaTopHas paGora «BrIsgBlIeHIEe H3MEHUYNBOCTH y 0COO€H OJJHOTO BHIa».

Jladboparopnass  pabdora «lIpucnocobneHuss OpraHM3MOB M WX  OTHOCHTEJIbHAs
EIeCO00Pa3HOCThY.

JlabopaTopnasi pabora «CpaBHeHUE BUI0B 10 MOPPOJIOTUIECKOMY KPUTEPHUIO».

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

Metoapl u3ydeHHs MakKpOdIBOJIONUH. [laleoHTONOrHYecKkne METOAbl M3YYEHHUS DBOJIOIHH.
ITepexonnblie GopMbl U PUITIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpadudeckne MmeToap! n3ydeHus sBoonui. CpaBHeHHe (GIOpsl U payHbl MATEPUKOB H
ocTpoBoB. buoreorpapuyeckue odnactu 3eminu. BUbl-5HIEMUKN U PETUKTHI.

DOMOpHONIOTHYECKHE ¥ CPaBHUTEIHHO-MOP(OIOTHYECKHE METOIbl H3YYEHHUS DBOJOIHH.
I'eneTnueckne MeXaHU3MBl D3BOJIOIMM OHTOI€HE3a M TOSBJICHUS SBOJIIOLMOHHBIX HOBILIECTB.
['oMonornyHble W aHAJOTHYHBIC OPTaHbL. PyIMMEHTapHBIE OpraHbl W aTaBU3MbL. MOJEKYISIpHO-
reHeTH4ecKrue, OMOXUMUYECKHE U MaTeMaTUYecKHe METO/bl U3yUeHHs HBOJIOIMH. [ 'OMOIOTHYHbIE
reHbl. COBpeMEHHBIE METOIbI TOCTPOCHHSI (DUITOTEHETHUECKUX JICPEBBEB.

XPpOMOCOMHBIE MYTalLlUU U YBOJIOLMS] TEHOMOB.



OO0mue 3aKkOHOMEPHOCTH (TpaBwMIIa) dBOMOIUU. [Ipunyun cmensvt ¢hynkyuii. HeoOpaTuMocTh
IBOJIIOLIMU. AfanTUBHAA paananusa. HepaBHOMEPHOCTh TEMIIOB BOJIIOLINH.

JemMoHCTpauMu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrouep, 3. I'ekkensb.

Tabmumpl 1 cxeMbl: «DUIOTEHETHYSCKUN PSIT JIOMAIN», «APXEONTEPUKCY, «3BEpO3yoObIe
smepsl», «Creronedansn», «Puanoduter», «CeMeHHbIE TAOPOTHUKNY, «broreorpaduueckue 30Hb1
3emnu», «lpelid koHTHHEHTOBY», «PenukTel», «HauanbHble cTaguu SMOPUOHAIILHOTO Pa3BUTHUS
IIO3BOHOYHBIX  KMBOTHBIX», «['OMOJIOTHYHBIE U AaHAJIOTWYHbIE OpraHbl», «PyaUMEHTHI,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpBHl 4YeNOBEeKa M IIMMIaH3e», «[J1aBHbIE HampaBICHUS
3BOIOIIIY, «OO0IIHe 3aKOHOMEPHOCTH IBOJFOIIHM.

O6opynoBaHue: KOJUIEKIUHU, repOapun, MyJISKU UCKOMIAEMBIX OCTaTKOB OPraHU3MOB, MYJISIKU
TOMOJIOTMUHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPIaHOB U aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BuTHE )KU3HU HA 3eMJie

Hayunple THIOTE3Bl NPOUCXOXKICHHUS >KM3HM Ha 3emse. AOHOTeHe3 M TaHCIEPMHUS.
JloHayuHble TpeACTaBICHUS O 3apOKICHUU JKU3HH (KpealuoHHU3M). ['umore3a MOCTOSHHOIO
camo3apoKJieHusl KU3HU U e€ ompoBepkeHue omnbitamu . Peau, JI. Cnamnanuanu, JI. Ilactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHS.

OcHoBHbIE 3Talbl HEOpraHUYEcKOM sBosonMM. [lmaHeTapHas (reosoruyeckas) 3BOJIOLMS.
XuMuyeckasi SBONIONMSA. AOHOTeHHBI CHHTE3 OPraHMYeCKUX BEIIECTB M3 HeopraHM4ecKux. OMbIT
C. Muiepa u I'. FOpu. O6pa3zoBanue monumepoB u3 MoHomepoB. KoarepBaraast runoreza A. U.
Omnapuna, runore3a nepsuuHoro OynpoHa JIx. XonneiHa, reHeruueckas rumotesa ['. Meémmnepa.
Pu6osumer (T. Yex) u rumoresa «vmupa PHK» V. T'mnbepra. ®opmupoBanue memMOpan u
BO3HHUKHOBEHHUE MPOTOKIIETKH.

Uctopus 3emiam u  Meronbl €€ u3ydeHus. lVckomaemble OpraHMYECKHE OCTaTKHU.
['eoxpononoruss u  e€  wmeroasl. OtHocutenbHass W aOCONIOTHAsE ~ T€OXPOHOJOTHS.
['eoxpoHosornyeckas 1mKana: 30Hbl, 3pbl, IEPUOJIBL, FTIOXH.

HauanpHbie STambl opraHudeckod sBononuu. [losiBIeHHE W SBONIONMS TMEPBBIX KIETOK.
OBomonnss  MeTabonmu3ma. Bo3HMKHOBeHHE TmepBBIX dSKocucTeM. CoOBpeMEHHbIE MHKpPOOHBIE
OMOIUIEHKHM KaK aHaJIor MepBbIX Ha 3emiie coobiecTB. CTpoMaToauThl. [IpoKapHOTH M 3yKapHOTHI.

[TpoucxoxaeHne -HykapuoT (CUMOMOTeHe3). OBOJIIOLIMOHHOE MPOUCXOXKIEHUE BUPYCOB.
[TpoucxoxaeHne  MHOTOKJIETOYHBIX  OpraHM3MOB.  BO3HHMKHOBEHHE  OCHOBHBIX  TI'pyMNI
MHOTOKJIETOYHBIX OpPraHU3MOB.

OCHOBHBIE 3Talbl 3BONIOLMU BhICHIMX pacTeHUH. OCHOBHBIE apoMOp(o3bl pacTeHuil. Brixonq
pactenuii Ha cymy. [losiBIeHe criopoBbIX pacTeHUI U 3aBOeBaHuE UMH cyllld. CeMEHHbIE pacTeHHUS.
[TpoucxoxaeHne BETKOBBIX PACTEHUM.

OcHOBHBIE 3Tambl 3BOJIOLUUU JKUBOTHOIO Mupa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Bengackas ¢ayna. KemOpuiickuil B3pbIB — MHOSBICHME COBPEMEHHBIX THUIOB. [lepBble XOpAOBBIE
kuBOTHBIE. JKU3Hb B BOje. DBOJIONMS TMO3BOHOUHBIX. [Ipomcxoxknenue ampuOuii u penTUiIui.
[Tpoucxoxaenne miekonuTalommx # nrul. IlpunHnun kiarodeBoro apomopdosa. OcBoeHue
0€Cr03BOHOYHBIMH U T03BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butre xu3HM Ha 3emile IO dpaM U MEpUOJaM: apxeH, NMPOTEpPO30H, Male030i, ME30301,
KaiiHO301. OO0mas XxapakTepucTUKa KiIMMaTra M reojorH4eckux mporeccoB. [losBneHue u pacuser
XapakTepHBIX OPraHU3MOB. YTJeoOpa3oBaHUE: €ro YCIOBHS W BJIMSHHE Ha Ta30BbI COCTaB
aTMoCQepBHl.

MaccoBble BbIMHpaHHMSI — DKOJOTMYECKME KpHU3UCHI mpomuioro. IlpuumHel u cieacTtBus
MaccoBbIX BbIMUpaHUNA. COBpEMEHHBIM HKOJIOTMYECKUN KpHU3UC, ero ocobeHHocTH. IIpobiema
coxpaHeHHs OMopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHasl cucTeMa OpraHuyeckoro wmupa. llpuHnunel kiaccuukanuu OpPraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMOHCTpPaL U



[Toptpetsr: @. Penu, JI. Cnamnannanu, JI. [lacrep, U. 1. MeunukoB, A. U. Onapun, JIx.
Xonpeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumpl 1 cxembl: «Cxema ombiTa ®. Pemu», «Cxema ombita JI. [lactepa mo usydeHuro
camo3apoxkJeHuss xuszHu», «Cxema ombita C. Mwuiepa, I'. Opu», «3tanbsl HeopraHM4ecKOn
sposonn», «l'eoxpoHosornyeckas mkana», «HavalbHble 3Tanbl OpPraHMYECKON HBOJIIOLUNY,
«Cxema 00pa3oBaHusl SyKapuoT myTéM cuMmOuorenesa», «Cucrema *)UBOW Mpupoab», «CTpoeHne
BUpyca»,  «Apomopdo3bl  pacteHuit»,  «PuHnodurb», «OIHOKIETOYHBIE  BOAOPOCINY,
«MHOroKJIeTOYHbIE BOJOpOCINY, «Mxu», «llanoporHuku», «l'oocemMeHHble pacTeHus», «OpraHbl
I[BETKOBBIX pacTeHui», «Cxema pa3BUTHUA JKUBOTHOTO MHpa», «ApoMOp(}ho3bl >KUBOTHBIX»,
«IIpocreiimue», «Kumeynononoctusie», «llnockue uepBu», «YUnenucronorue», «PbIObY,
«3emHOBOAHBIE», «[Ipecmpikatommecs», «lItuupl», «Miekonuraromuey, «Pa3BUTHE KU3HM B
apXeucKkou spe», «Pa3BUTHE KU3HU B NPOTEPO3OUCKON 3pe», «Pa3BUTHE KU3HU B IAJICO30MCKON
ape», «Pa3BUTHE KU3HU B ME3030MCKON »3pe», «Pa3BUTHE KU3HU B KAMHO30MCKOH 3pey,
«CoBpeMeHHas CCTEMa OPraHUYeCKOro MUPay.

OO6opynoBaHue: repOapu pacTeHUN Pa3IUYHBIX OTAEIOB, KOJJICKIMH HACEKOMBIX, BIAXKHBIE
Ipenaparbl KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUM HUIJIOKOXKUX, CKEJIEThl MO3BOHOYHBIX
JKUBOTHBIX, Uydesa NTUL U 3BEPEH, KOJIEKLIUU OKaMEHEJIOCTEH, MOJE3HbIX MCKOMAEMBIX, MYJISKU
OpraHMYECKHUX OCTATKOB OPI'aHH3MOB.

Bupryanbnaa JaGoparopnas pabora «MogenupoBanue onbeitoB Muuiepa—tOpu 1no
U3YYEHHUIO a0MOTCHHOTO CHHTE3a OPTraHUYECKUX COCTMHEHHUI B TIEPBUYHOM aTMOChepey.

JlabopaTtopnass padora «/3ydeHMe U ONMCAHHE MCKONAEMBIX OCTaTKOB JAPEBHUX
OpraHU3MOB.

IIpakTnyeckas padora «/3ydeHne ocOOEHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX OTAEIOBY.

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

Tema 5. IIpoucxoskaeHne 4eJI0BEKa — AHTPOIOTeHe3

Pazpensl u 3a1a4n aHTPONIOJIOrMU. METO bl AaHTPOIIOJIOTHH.

CraHOBJIEHME MPEACTABICHUN O IPOUCXOXKICHUU 4YellOBEKa. PenuruosHele BO33peHUs.
CoBpeMeHHbIE HAYYHbIE TEOPHH.

Cxo0zcTBO yenoBeka ¢ JKUBOTHBIMU. CHCTEMATHUYECKOE MOJIOKEHNE YeaoBeKka. CBUAETENbCTBA
CXOJICTBA 4YEJIOBEKa C JKUBOTHBIMU: CpPaBHHUTEIbHO-MOP(OJIOTrHYECKHE, 3IMOPUOIOTUYECKHE,
¢u3nonaoro-onoxuMmnuecKue, nopeaeHueckre. OTauus 4enoBeka oT KHUBOTHBIX. [IpsMoxoxaeHne u
KOMIUIEKC CBSI3aHHBIX C HHUM IpU3HAKOB. Pa3BuTHE TOJOBHOIO MO3ra M BTOPOH CUTHAJIBHOU
CUCTEMBI.

JBuxymre cuiibl (pakTopbl) aHTPOINOreHe3a: OMOJIOrHYecKHe, coruanbHble. COOTHOIIEHHE
OMOJIOTMYECKHUX U COLIUANBHBIX (PaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJAMM aHTpOIOreHe3a. PaHHHE udenoBeKooOpa3Hble 00€3bsiHBbI (IIPOKOHCYIBI) U
paHHUE TOHTHIBl — OOILIME MPEIKH YeOBEKOOOpasHbIX 00€3bsiH U Jrojied. ABCTPAJONUTEKH —
JIBYHOTHE MPEIKH JIIoAc. YUenoBeK yMenblid, NEepBbIE HM3TOTOBIEHUS OpPYIHHM Tpyaa. Yenosek
MPSIMOXOJISAIIHM U MIEPBBIA BBIXOJ JTr0ACH 3a mpesenbl Adpuku. YenoBek reiiiensoeprekuit — o0mmii
IIPEIOK HEAHJIEPTAIBCKOTO YEJIOBEKAa M YEJIOBEKAa Pa3yMHOro. YermoBeK HEaHJEPTAIbCKUN KaK BHUJ
JIOAEN XOJIONHOTO KiauMara. YesoBeKk pa3yMHBI COBPEMEHHOIO THIIA, JEHUCOBCKUN YEJIOBEK,
OCBOEHHE KOHTHMHEHTOB 3a npeaenaMu Adpuku. [laneorenernka u najeoreHoOMHKa.

OBONIIOLIMS  COBPEMEHHOTO uesloBeKa. EcTecTBeHHBIH OTOOp B MOMYJSAIMSIX 4YeJIOBEKa.
MyrtanunonHsli pouecc U nonuMopdusm. IlonynsuuoHHbE BOJHBL, Apeiid T'€HOB, MHUTpalus U
«a¢ ekt ocHOBaTENS» B MOMYJSIIUAX COBPEMEHHOT'O YeIOBeKa.

Yenoseueckue pacbl. llonarue o pace. bonbmme pacel: eBporeonaHas (eBpasuiickas),
aBCTpaJIo-HerpouIHast (3KBaTOpHajbHast), MOHTOJIOUIHAs (a3UaTCKO-aMepuKaHCcKas). Bpems u nmytu
pacceneHusl 4eloBeKa IO IUIaHeTe. EIMHCTBO uenoBedyeckWx pac. HaydHas HECOCTOSITENBHOCTH
pacuzma. IIpucrocOONIEeHHOCTh YenoBeKa K Pa3HBIM YCIOBHMSAM OKpy»Karomied cpeabl. BriusHue
reorpaduueckoii cpeanl u apeiida reHoB Ha MOP(OIOTHIO U PUINOJIOTHIO YEIIOBEKA.



MexauciuIinHapaple  MeToabl B (usnueckod  (OMOJIOTHYECKOH)  aHTPOMOJIOTHH.
OBOJIIOLMOHHAs AHTPOIIOJIOTHS U MAJ€OAHTPOIIOJIOT Sl YEJI0BEUECKUX NOoNyssauuid. buocounanpHele
UCCJIEIOBaHMSI IPUPOABI uenoBeka. VccnenoBanue KOBOMIOIMUKE OHOIOTHYECKOTO U COLUAIBHOTO B
YEJIOBEKE.

JdemMoHCTpauMu

IToprpersr: Y. lapsun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmupr  u cxembl: «MeToasl  aHTpomojorum», «l[OJIOBHOM  MO3r  YelloBEKay,
«YenoBekooOpa3Hbie 00e3bsiHBI», «CKeNeT 4YeloBeKa M CKeJNeT HMMIaH3e», «PyauMeHTsl u
aTaBU3MbD», «/[BWXKyliMe CHJIBI  aHTPONOreHe3a», «OBOJIOLUOHHOE  JPEBO  YEJIOBEKay,
«ABcCTpanonuTek», «4YemoBek ymenblii», «HenoBek NpsIMOXOIALIMI», «/[eHUCOBCKUII 4YeIOBEK»
«Heanpepraneup», «KpoManboHLB, «IIpeakn yenoBeka», «ITalbl HBOIOLUN YeI0BEKa», «Pacel
YEJI0OBEKaY.

O6opynoBaHue: MYJSDKHM OKaMEHEJOCTeH, MPEeIMETOB MaTepUalbHON KYJIbTYpbl IMPEIKOB
4eloBeka, pernpoaykiuu (pororpadum) KapTUH ¢ MUGPOIOTUYECKUMU M OUOJICHCKUMHU CIOXKETaAMH
MIPOUCXOXKICHUS 4YelloBeKa, ¢ororpadud HAXOAOK HCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJeT
YyeJloBeKa, MOJeNlb Yeperna 4YejJoBeKa M uepena LIMMIaH3€, MOJEIb KHUCTU 4eJIOBeKa M KHUCTU
HIMMIIaH3€, MOJIEJIM TOpCa MPEJKOB YEIOBEKa.

JladopaTopHas pa6ora «/3yuenrne 0oCOOCHHOCTEN CTPOCHUS CKeJIeTa YeI0BEKa, CBSI3aHHBIX C
NPSAMOXOXKICHUEM».

IIpakTnyeckas padora «3yueHue 3K0JOTMYECKUX aJalTallUN YETOBEKay.

Tema 6. Jko10rusi — HAyKa 0 B3aMMOOTHOIIEHMAX OPraHU3MOB H HAJOPTraHM3MEHHBIX
CHCTEM C OKpY Kawouei cpenoi

3apoxaeHue u pa3Butue skonoruu B Tpynax A. I'ymbonbara, K. @. Pynse, H. A. CeBepiiona,
3. I'exkens, A. Tencnu, B. H. Cykauépa. Pa3aensl u 3anaun sxosnoruu. CBs3b SKOJIOTHU C APYTUMU
HayKaMH.

Mertonpl 3xonoruu. IloneBele HaOmoAeHUA. DKCHEPUMEHTHl B OKOJIOTUU: TMPUPOAHBIE U
naboparopHbie. MonaenupoBaHue B 3KOJOTUU. MOHHUTOPHHI OKpPY)KAIOIIEH Cpeabl: JOKAIbHBIH,
PETHOHAIBHBIN U TI00ATBHBIM.

3HaueHUE PKOJIOTMUECKUX 3HAHUM JUIsl 4EJI0BEKa. DKOJIOTMYECKOEe MUPOBO33PEHNE KaK OCHOBA
CBSI3€M yenoBeuecTBa C MPUPOI0H. DOPMHUPOBAHUE SKOJOTHYECKOW KYJIBTYpPbl M 3KOJIOTHYECKOMN
IPaMOTHOCTH HACEJIECHUS.

JleMoOHCTpaL U

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

Tabmuubl u cxemsl: «Pa3gensl skonorumy», «Metoasl skonorum», «CxemMa MOHUTOPHHIA
OKpYKaloIIEeH Cpeabh».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. OpranusmMsl U cpeaa 0OMTAHUSA

Okonoruyeckre (HhakTopel U 3aKOHOMEPHOCTU uX AeictBus. Kiaccupukaius 3K0I0rudeckux
dbakTopoB: abmoTHUECKHe, OMOTHYECKHe, aHTpomoreHHble. OOmMe 3aKOHOMEPHOCTH JIECUCTBUS
skosiorndeckux ¢axtopoB. IlpaBuno munumyma (K. Inpenrens, FO. JIn6ux). TonepaHTHOCTb.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abuotnueckue Qaxrtopbl. CBeT Kak dKooruueckuil ¢akrtop. [leiicTBue pa3HBIX Y4acTKOB
COJTHEYHOI'O CHEKTpa Ha OpraHU3Mbl. ODKOJIOTWYECKHWE TPYMIMbl PACTEHUH U IKUBOTHBIX IIO
OTHOILIECHHUIO K cBeTy. CurHanpHas poisib cBera. doTonepuoausm.

TemnepaTypa Kak »3Kojorudeckuii ¢akrop. JlelicTBue TemmepaTypbl Ha OpraHU3MBI.
[ToiiknnorepMHbIE 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAaHU3MBI.

Brnaxuocts kak skojormyeckuid ¢akrop. llpucmocobienus pacTeHHid K TMOAAECPKAHUIO
BojiHOTO Oananca. Knaccudukanus pacrenuit mo orHomeHuo K Boje. [Ipucnocobiaenns >XxMBOTHBIX
K U3MEHEHHUIO BOJHOTO PEKHMA.



Cpenbl oOuTaHHs OpraHU3MOB: BOJHAs, HA3eMHO-BO3JYIIHAs, IIOYBEHHAs, TJIyOMHHAas
NOJNOYBCHHAs, BHYTpUOpPraHu3MeHHas. OH3UKO-XMMHUYECKHE OCOOCHHOCTH cpel  OOuTaHus
opranu3moB. [IpucnocobaeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEax.

buonornueckue putmel. Buennue u BHyTpeHHHE pUTMBl. CyTOYHBIE M TOAWYHBIE PUTMBL.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HHU.

XKuznennsie ¢opmbl opranu3MoB. llonsitue o xu3HeHHOW Qopme. JKu3HeHHbIE (OPMBI
pacTeHUii: JepeBbsl, KYCTapHUKH, KYCTApHUYKHA, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TPaBHI.
XKuzneHusie GOPMBI )KUBOTHBIX: TUAPOOHMOHTHI, T€OOMOHTHI, a3pOOHOHTHL. OCOOEHHOCTH CTPOCHUS U
o0pasa KHU3HHU.

buotnueckne (pakTopsl. Buasl OMOTHYECKUX B3aUMOJICHCTBUIN: KOHKYPEHIIUS, XUITHIIECTBO,
cum6uo3 u ero (opmsl. [lapazutusm, koonepauus, MyTyaau3M, KOMMEHCAIU3M (KBapTHUPAHTCTBO,
HaxJIeOHM4UecTBO). Herpodudueckune B3ammojeicTBus (Tommueckue, Qopudeckue, dadpuueckue).
3HaueHue OMOTHMYECKMX B3aUMOJICHCTBUM JUIsl CYIIECTBOBAHMS OPTaHU3MOB B Cpelleé OOMTaHUA.
[TpuHIMT KOHKYPEHTHOTO HCKITIOUYCHHUS.

JdemMoHCTpauMu

Tabmuubl 1 cxembl: «OKojmoruueckue (GaxTope», «CBETOBOW CHEKTP», «IKOJIOTHYECKHUE
TPYNNbl KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TeIIOKpOBHBIC >KUBOTHBIE», «XOJOJHOKPOBHBIE
KHUBOTHBIE», «Du3HONOTHYECKHe aJanTalui >KUBOTHBIX», «Cpenbl OOWTAaHUS OpPTaHU3MOBY,
«buonoruueckue puTMb», «KH3HEHHBIE (OPMBI pacTeHuit», «Ku3HeHHbIE (HOPMBI >KUBOTHBIX,
«JKocHuCTeEMa HIMPOKOJIMCTBEHHOIO Jiecay, «JKOcHCTeMa XBOMHOro iseca», «llemu mnuraHus»,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

O6opynoBanue: repOapuu pacTEHUN U JKUBOTHBIX, IPUCIIOCOOJICHHBIX K BIMSHUIO Pa3IMUHBIX
9KOJIOTHYECKUX (PaKTOpOB, repOdapuul CBETONOOMBLIX, TEHETIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUH,
CBETONIOOMBBIC, TEHEOOMBBIE U TEHEBBIHOCIMBBIE KOMHATHBIC PAaCTCHUs, TepOapiy M KOJUICKIIUU
TEIUIOIIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMYMBBIX PAaCTEHUl, dyydena NTHUIl U 3Bepeid, repOapuu
pacteHuii, oTHOCAIMXCS K Turpoduram, kcepopuram, Me30puTaM, KOMHATHBIE PACTCHUS TaHHBIX
IpyN, KOJUIEKIIUH >KUBOTHBIX, OOUTAIOIINX B Pa3HbIX cpelax, repObapuul U KOJUICKIIMH PAaCTCHHH U
YKUBOTHBIX, O0JIaJAIONINX YePTaAMU MPUCIIOCOOIIEHHOCTH K CE30HHBIM M3MEHEHHUSAM YCIOBHUM KU3HH,
repbapuM M KOJUIEKIMM PACTEHHH W >KMBOTHBIX PAa3JIMYHBIX >KU3HEHHBIX (OPM, KOJIIEKIMU
KHUBOTHBIX, YYACTBYIOIINX B PA3TMYHBIX OMOTHYECKUX B3aUMOJICHCTBHSIX.

JlaGopaTopHas paGora «BrIsgBieHre TPUCTIOCOOIEHUH OPTraHU3MOB K BIIUSTHUIO CBETa.

Jladboparopnasi pabora «BrbIsiBIeHHEe TPHUCTOCOOJICHHI  OPraHW3MOB K  BIIUSIHHIO
TEMIIepaTypbi».

JlabopaTropnasi paGora «AHAaTOMHUYECKHE OCOOCHHOCTH PACTEHMM W3 pa3HBIX MECT
0oOUTaHUSY.

Tema 8. Dxos10rust BUAOB M NOMYJIALMI

DKOJIOrHYecKre XapakTepucTHUKU nonyssiuy. [lomynsanus kak Ouonoruyeckas cucrema. Posb
HEOJHOPOJIHOCTH Cpejibl, GU3NIecKuX 6apbepoB U 0COOCHHOCTEM OMOIOTHU BUIOB B (DOPMUPOBAHUH
IPOCTPAHCTBEHHON CTPYKTYpbl mnomyisiuil. OCHOBHBbIE NOKa3aTelad MOMYNISALUU: YUCICHHOCTb,
IUIOTHOCTb, BO3PACTHAs M IOJIOBasi CTPYKTYpa, POKIAEMOCTh, MPUPOCT, TEMIT POCTAa, CMEPTHOCTD,
MUTpaLys.

Okojnoruyeckasi CTpykTypa mnomymsiuuu. OIlleHKa YHUCJIEHHOCTH mNomynsuud. JluHamuka
NONMyNSAUK U e€ perynauus. buotuueckuil moreHnman nomynsauuu. MoJenupoBaHUE IMHAMUKU
nomynsiuud. Kpusble pocra uymcieHHocTH mnonynsuuu. KpuBble BbDKHBaHusA. Perynsuus
YHUCICHHOCTU MONYJISUMNA: poiib  (PAKTOPOB, 3aBUCALUIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
Dkosornueckue crpareruu BuzoB (r- u K-crparerun).

[Tonsatue 006 »SKosormueckoil Hume Buaa. Mecrooburanue. MHOromepHas MoeNb
skojornueckor HumM Jx.M. XarumHcona. Pasmeps! skosmornueckoid HumM. lloreHuumanbHas u
peaan30BaHHAs HUILH.



Bug kak cucrema mnonynsuuid. Apeanbl BUIOB. Buabl M UX JKU3HEHHBIE CTPaTETHUU.
DKOJIOTUYECKUE IKBUBATICHTHI.

3aKOHOMEPHOCTH MOBEACHUSI U MUTPALIMii KUBOTHBIX. bruoiornyeckne WHBa3UK 4y EPOIHBIX
BU/JIOB.

JdemMoHCTpauMu

IToprper: Ix. M. XaTunHCOH.

Tabmuipl 1 cxeMbl: «IKOJIOTHUYECKHE XapaKTEepUCTUKU momynsuuny, «lIpocrpancrBeHHas
CTpYKTypa mnonyisiuun», «Bo3pactHpie mnupamunasl nonyiasuuu», «CKOpOCTh — 3acelieHHs
MOBEPXHOCTU 3€MJIM PA3IMYHBIMU OpranuzmMamu», «Mopenp skonormdyeckod nHumu JDx. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu pacTeHUA, KOJIEKIUN )KUBOTHBIX.

JlabopaTopnasi pabora «IIpucrnocoOneHust ceMsH paCTEHUN K pacCEICHUIO».

Tema 9. DKko0rusi coo0MIECTB. DKOJOrNYECKHE CHCTEMBI.

CoobmectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBsi3u MEXIy OpraHM3MaMy B
OuoreHo3se.

DxocucTema Kak oTKphiTas cucrema (A. [x. Tencnu). @yHKIMOHANBHBIE OJIOKA OPraHU3MOB
B DKOCHCTEME: MPOYLIEHThI, KOHCYMEHTHI, peAyleHThl. Tpodudeckue ypoBHU. Tpodudeckue menu
U cetu. AOGmotndeckue OJIOKK dKocucTeM. [1ouBbI M Wbl B 3KOcHcTeMaX. KpyroBopoT BemiecTB U
MOTOK SHEPTUH B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeld JKOCHUCTEeMbl. bruomacca W TpOIyKIHUsS. DKOJIOTHYECKHUE MUPAMUIBI
yucel, OnomMacchl U SHEPTUU.

Hunamuxa skocucmem. Kamacmpoguueckue nepecmpoiiku. @aykmyayuu. HanpapieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOINECTB — Cykieccuu. [lepBHYHBIE M BTOPUYHBIC CYKIIECCUUM U UX
IPUYMHBL.  AHTpONOTe€HHBbIE  BO3J€McTBMS Ha  cykueccud. KimmakcHoe — cooOuiecTso.
buopaznoobpasue 1 mosHOTa KPyroBOPOTa BEHIECTB — OCHOBA YCTOMYUBOCTU COOOIIECTB.

[TpuponHbIE 3KOCUCTEMBL. JKOcucmemvl 03€p U pek. IKocucmemvl Mopell U OKEeaHos.
Oxocucmemvl myHOp, 1ecos, cmenell, Ny CMvlHb.

AHTpOIIOTEHHBbIE ~ 3KOCHCTEMBbI.  Arpo3kocucrema.  ArporeHos. Pazmuums — mexnay
AQHTPOIIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

VYpboskocucteMbl. OCHOBHBbIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢uopa u dayHa.
CuHaHTpomnU3anus ropoJckoit ¢ayHsl. buonorndyeckoe u X03siICTBEHHOE 3HAYEHHE arpO’IKOCHCTEM
U ypOOIKOCHCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHKSI OCHOBHBIX B3aWMOJECUCTBUN OPraHW3MOB B DKOCHCTEMAX.
Ponv kackaonozco sgpgpexma u 6u006-30ugpuxamopos (Knouesvix 6udo8) 8 OYHKYUOHUPOBAHUU
akocucmem. llepeHOC SHEPruM M BEUIECTB MEXAY CMEXKHBIMU JKOCHUCTEMaMHU. Y CTOMYMBOCTh
OpPTaHU3MOB, MOMYJISIIIUI U 9KOCUCTEM B YCIIOBUSX €CTECTBEHHBIX M AHTPOTIOTEHHBIX BO3JCHCTBUH.

Mexanuzmsl  6030elicmeus — 3aepsA3HeHUll  PA3HLIX — MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM,  NONYJAYUOHHOM U  IKOCUCMEMHOM  VPOBHSAX,  OCHOBbl  IKOJIOSUYECKO20
HOPMUPOBAHUS AHMPONO2eHHO20 B030elicmeusi. MeTOIOIOTUS MOHUTOPUHTA ECTECTBEHHBIX H
AQHTPOTIOTEHHBIX SKOCHUCTEM.

JleMoHCTpanuu

IToptper: A. JIx. Tencnu.

Tabmuier 1 cxembl: «CTpykTypa OMOIEHO3a», «IKOCHUCTEMa IIMPOKOIUCTBEHHOTO JIecay,
«JKocucTeMa XBOMHOro Jeca», «DyHKIUMOHAJIbHBIE TPYIIbI OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B dkocuctemey, «llemn mnwuranus (mactOuiHas, JAETPUTHAS)»,
«JKoyloruyecKass ImUpaMuja 4ducen», «IKoJormyeckas mnupampga Ouomacchl», «IKOJIOTHYECKas
nupamuia sHeprum», «O0pazoBanue Oonota», «llepBuuHas cykieccus», «BoccraHoBieHHe lieca
nocje noxkapay, «JKOCUCTeMa 03epay», «ArpoueHos», «KpyroBopor BEHmIECTB M MOTOK 3HEPTHH B
arporeHose», «lIpumepsl ypOoIKoCcHCTEMY.



OOGopynoBanue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4Yydela NTHI[ U 3BEPeH,
repOapuu KyIbTYPHBIX U JUKOPACTYIINX PACTCHUN, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3yyeHue u onrcanne ypo0IKOCUCTEMBI».

JlaGopatopnas pabora «3yuenue pa3sHOOOpa3Hsi MENKHX MOYBEHHBIX UYICHHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX ).

IKCKypeusi «DKCKypcHsl B THIHMYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HsSK, €IbHHMK, Ha
CYXOJOJbHBIN WM MOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha I10JI€ WM B TEIUIMYHOE XO3SICTBO)».

Tema 10. buocdepa — riodanbHas IKocHUCTEMA

Buocdepa — obmeruianeTapHas 00071049Ka 3eMIIH, TAE CYIIECTBYET WM CYIIECTBOBAIA JKU3Hb.
PazButne npencrasienuii o 6mocdepe B Tpynax 2. 3rocca. Yuenue B. U. Bepnanckoro o 6uochepe.
Obnactu 6uocdeps! u e€ coctas. JKuBoe BemecTBo 6Hochepsl U ero pyHKIUH.

3aKOHOMEPHOCTH cCyiecTBoBaHus Ouocdeprl. OcobeHHOCTH OHoOcdepbl Kak TIOO0aTbHOU
sKocucTeMbl. JlnHaMuueckoe paBHOBecue B Orocgepe. KpyroBopoTsl BemmecTB 1 OMOTCOXMMHYECKHE
IUKIIBI (Yriiepoaa, a3ota). PUTMUYHOCTH siBJICHUH B OnMocdepe.

3onanbHOCTh Ouochepsl. [lonsartue o 6uome. OCHOBHBIE OMOMBI CYIIIU: TYHpa, XBOMHBIE Jieca,
CMEIIaHHble W NIMPOKOJIMCTBEHHBIC Jieca, CTENH, CaBaHHBI, IMYCTBIHM, TPONMHUYECKHE Jeca,
BBICOKOTOPBS. Kitumar, pacTUTEIbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

CtpykTypa U (DyHKLHS KHUBBIX CHCTEM, OIEHKAa MX PECYpPCHOIO MOTEHIMana u OuochepHbIX
(GyHKIMIHA.

JdeMoHcTpannmn

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

Tabmuner u cxemsl: «l'eocheprr 3emnny», «KpyroBopor azora B mpuponae», «KpyroBopot
yraepoaa B npupone», «KpyroBopor kucinopoga B mpuponae», «KpyroBopoT BoIbl B IPHUPOIEY,
«OcHOBHBIE OMOMBI cymny, «Kinumarnueckue nosca 3emnn», «TyHnapay, «Taiiray, «CMemanHbIi
necy, «llupokonucTBeHHBIN ec», «Crenby, «CaBanHay, «[lyctoinay, « Tponudeckuit gecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMH KUBOTHBIX.

Tema 11. YesioBeK 1 OKpYsKaOIIas cpeaa

DKOoJIOrHYeckre KpU3Kchl U UX NpudrHbl. Bo3nelicTBue uenoBeka Ha 6nocdepy. 3arps3HeHue
BO3QyIIHOW cpeabl. OxpaHa Bo3dyxa. 3arps3HeHHE BOJHOW cpeabl. OXpaHa BOJHBIX PECYpCOB.
Pa3pymenne noussl. OxpaHa IOYBEHHBIX PeCYpcoB. MI3MeHeHne knumara.

AHTpPOIIOT€HHOE BO3/CIICTBIE HA PACTUTEIBHBIA M KUBOTHBIN MUp. OXpaHa pacTUTEIBLHOTO U
XKHUBOTHOrOo Mupa. OCHOBHBIE MPUHIUIMBI OXpaHbl Hpupoabl. KpacHele kHuru. Ocobo oxpaHseMsble
npupoanbie Tepputopun (OOIIT). borannyeckue casbl U 300JI0THYECKUE TTAPKH.

OcCHOBHBIE NPUHIUIBl YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA W NPUPOJIbL. PanmoHampHOE
IPUPOJIONONB30BAaHUE M COXpaHEHHEe Ouojormyeckoro paszHooOpazus 3emnm.  OOmue
3aKOHOMEPHOCTH TJI00AJIBHBIX JKOJIOTHYECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOI'0 KpH3HCa U
€ro BEPOSATHBIE MTOCIIEACTBUSI.

Pa3BuTHe METOAOB MOHHUTOpPUHIA Pa3BUTHS OMACHBIX TEXHOTEHHBIX IpoueccoB. Cucmemmuvie
uccnedosanusi nepexooa K pecypcocbepecaioujeli U KOHKYPEHMOCNOCOOHOU  dHepeemuxKe.
buonocuueckoe paznoobpaszue u o6uopecypcol. Hayuonanvuvie ungopmayuonHvlie cucmemsl,
obecneuusarowue 00OCMyn K uHgopmayuyu no coCmosHU0O 0moenbHbvlxX 6udos u sxocucmem. OcHosvl
aKopeaburumayuy Kocucmem U cnocob6og 060opvOvLl ¢ Ouonospedicoenusmu. Pexoncmpykyus
MOPCKUX U HA3EMHBIX IKOCUCTEM.

JleMoHCTpanuu

Tabmuipl U cxembl: «3arps3HeHne atMocheprl», «3arps3HeHne ruapochepr», «3arpsi3HeHHE
nouBbl», «l[lapHUKOBBI 3PdexT», «Ocobo oxpaHseMmble NPUPOIHBIE TeppUTOpUnM», «Monenu
YIPaBISIEMOTO0 MUPA.

Ob6opynoBanue: ¢ororpadhuu oxpaHseMbIX pacTeHUl U XUBOTHBIX KpacHoil kHuru Poccuiickoit
®enepannn, KpacHol KHUTH peruoHa.



3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI [10 BUOJIOI'MHA HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATHBI

®I'OC COO ycranaBimuBaeT TpeOOBAaHUS K pe3yJbTaTaM OCBOSHHUS 00YYaIOIMMHUCS MPOTPaMM
cpeaHero o0IIero o0pa3oBaHus: TUYHOCTHBIC, METAIIPEMETHBIC U IPEIMETHBIE.

B cTpykType JIMYHOCTHBIX pE3yJbTaTOB OCBOEHUS MPOrpaMMbl IO OHUOJIOTMH BbIACICHBI
CJIEIYIOIINE COCTABISIONINE: OCO3HAHUE O0YJYAOIIMMHUCS POCCUUCKON TPaKIAHCKOW UICHTHYHOCTU
— FOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOONPENEICHUIO, HAlUYue MOMueayuy K
00y4eHHIO OWOJNIOTHH, yeleHanpasieHHoe passumiue BHYTPEHHUX YOSKICHHH JTUYHOCTH Ha OCHOBE
KITFOYEBBIX I[IEHHOCTEH W MCTOPUUECKUX TPAJAULIUNA Pa3BUTHS OMOJIIOTUYECKOTO 3HAHUS, 20MOBHOCb
u cnocobHocms 00YUaAIOIIUXCSI PYKOBOJICTBOBATHCS B CBOEGH JEATEIILHOCTH IIECHHOCTHO-CMBICTIOBBIMU
YCTaHOBKAMM, NPUCYIIMMH CHUCTEME OHOJOTUYECKOro O0Opa3oBaHUs, Haauuue HnpagoCcoO3IHAHUS
HKOJIOTHYECKOU KYJIbTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOTrpamMMbl MO OHUOJOTMHM JOCTHUTAIOTCA B €IUHCTBE
y4eOHOM M BOCHIHTATEIbHOW JEATETbHOCTH B COOTBETCTBUU C TPATUIMOHHBIMH POCCUUCKUMU
COLIMOKYJIbTYPHBIMHU, HCTOPUYECKHMMH W JIYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, MPUHATBIMU B
oOuiecTBe NpaBWJIaMH M HOPMaMHu IIOBEIECHMSI M CIOCOOCTBYIOT IIpolieccaM CaMOIIO3HaHMS,
CaMOBOCIUTAHUS W CAMOPA3BUTHUS, Pa3BUTUSA BHYTPEHHEH MO3UIMM JUYHOCTHU, NATPUOTHU3MA U
YBaO)XEHUSI K 3aKOHY M IPaBONOPSAAKY, YEJIOBEKY Tpylda M CTaplieMy IOKOJIEHHUIO, B3aUMHOIO
yYBa)KCHUSI, OEPEKHOT0 OTHOLICHHS K KyIbTypHOMY HACIIEIUIO U TPAAUIUSIM MHOTOHAIIMOHAILHOTO
Hapoaa Poccuiickoit @enepaunn, NpUpoae U OKPYKarOIIEH cpelie.

JIndHOCTHBIE PE3yNbTaThl OCBOEHUS ydeOHOro mpenMera «buONOTHA» TOMKHBI OTpa)KaTh
FOTOBHOCTh M CIOCOOHOCTH OOY4YarolIUMXCsl PYKOBOJACTBOBAaThCA C(HPOPMUPOBAHHOW BHYTPEHHEU
MO3UIMEH JTUYHOCTH, CUCTEMOW IEHHOCTHBIX OpPUEHTAIIMiA, TTO3UTUBHBIX BHYTPEHHUX YOCKICHHIH,
COOTBETCTBYIOILUX TPAJULUOHHBIM LIEHHOCTSM POCCHMCKOrO OOIIECTBA, pacIIMpPEeHHE >KU3HEHHOIO
ONbITa U OIbITA JEATEIbHOCTH B IMPOILECCE PEalN3allid OCHOBHBIX HANPAaBJIEHUM BOCHUTATEIbHOM
JESTEIbHOCTH, B TOM YHUCIIE B YaCTHU:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(OpPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMK 00YYarOIerocsi Kak aKTUBHOTO U OTBETCTBEHHOI'O
YJieHa POCCUIICKOT0 00I1IecTBa;

OCO3HAHHWE CBOMX KOHCTUTYIMOHHBIX IIpaB M O0O0s3aHHOCTEW, YBa)XX€HHE 3aKoHa W
MPaBONOPSAJIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW NEATETbHOCTH TPH CO3JAaHHHM Y4eOHBIX IPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpPENENATh COOCTBEHHYIO MO3UIIMIO 110 OTHOLIEHUIO K SIBJICHHUSM COBPEMEHHOU
KU3HU U OOBSICHITH €€;

YMEHUE YYUTHIBATh B CBOUX JIEUCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aMMOJICHCTBHS
JIOJIEH ¢ pa3HBIMU YOCKACHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMHU U COIIMAIbHBIM MOJIOKEHHUEM;

FOTOBHOCTb K COTPYJAHMYECTBY B IIPOLIECCE COBMECTHOIO BBINOJIHEHUS Y4EOHBIX,
MO3HABATENIbHBIX U UCCIIEI0BATENBCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIEHUSI K MHEHUIO OMIIOHEHTOB
pH 00CYXJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOM J1€ATETbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS:

c(OPMUPOBAHHOCTh POCCHICKONW TPAKIAHCKOW WASHTHYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoanHo#, ropnocTu 3a cBOM Kpaii, cBoro Ponnny,
CBOM SI3BIK M KYJIBTYPY, IPOLLIOE U HACTOSIIIIEe MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIICHHE K MPHUPOJHOMY HACIECIHWIO M MaMATHUKAM TPHPOIBI, TOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;



CIIOCOOHOCTH OLIEHMBATh BKJIAJl POCCUMCKMX YUYEHBIX B CTAHOBJIEHUE U Pa3BUTHE OHOJIOTHH,
MOHMMAaHUS 3HAUYEHUSI OMOJIOTHH B MIO3HAHWW 3aKOHOB MPUPOIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO
00111eCTBA;

ujciHast yOexKIEHHOCTh, TOTOBHOCTh K CIY)KEHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a
ero cyan0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0O HApOIa;

c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCThH OLIEHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSICH Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOIO OYIyIIEro;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJUTEINISIM, CO3/IaHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO
MPUHSITUS LEHHOCTEN CEMEIHON dU3HU B COOTBETCTBHUH C TPaIULUsAMU HapoaoB Poccuu;

4) 3cTeTUYECKOr0 BOCTIMTAHUS:

ACTETHYECKOE OTHOUICHHE K MHpPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIICCTBEHHBIX OTHOIICHHIA,

MOHMMAaHKE YMOLIMOHAILHOTO BO3/ICUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTH K CAMOBBIPXKEHHUIO B PA3HBIX BUAX MCKYCCTBA, CTPEMJICHHE TPOSBIIATH KadecTBa
TBOPUYECKOI TINYHOCTH;

5) ¢puszuueckoro Bocnutanusi, GopMUPOBAHUA KYJIbTYPbI 310POBbsSl U IMOIHMOHATIBLHOTO
0J1aronosIy4us:

MOHUMaHWE W peain3alus 3J0pOoBOro M Oe3omacHOro oOpasa XKWM3HHU (370pOBOEC MHUTAHUE,
cOONIOZICHNEe TUTMEHUYECKUX TMPaBUJI M HOPM, COAlaHCHPOBAHHBIM PEXUM 3aHATHI U OTAbIXA,
perynsipHas (pu3ndecKasi akTHBHOCTD), OEpEKHOT0, OTBETCTBEHHOTO ¥ KOMIIETCHTHOTO OTHOIICHHS K
coOCcTBEeHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 37I0POBbBIO;

MOHWMAaHHE [IEHHOCTH TIPABHJI WHIUBUIYAILHOTO M KOJUICKTHBHOTO 0€30TaCHOTO MTOBE/ICHUS B
CUTYaIUsX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TIOCJICACTBUNA ¥ HENPHATHS BPEIAHBIX MPHUBBIYCK (YIMOTPEOICHHUS aTKOTOJIS,
HApKOTUKOB, KYPEHUS);

6) Tpya10BOr0 BOCIMTAHUS:

TOTOBHOCTB K TPY/Y, OCO3HAHKE IIEHHOCTH MacTepCcTBa, TPYA0T00ue;

TOTOBHOCTh K AKTHBHOW JEATEILHOCTH TEXHOJOTHYCCKOW M COIMAJILHOW HAIpaBICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IJIAHUPOBATH U CAMOCTOSITENILHO BBIMOTHSITH TAKYIO AESITETLHOCTD;

WHTEpeC K pa3nuuHbiM chepaM NpoPecCHOHATBHOW ICSITENFHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOp OyayIeli mpodeccuu U peann30oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHUI0 M CaMOOOpa30BaHUIO Ha TPOTSHKEHUU BCEH
KU3HU;

7) IKOJIOTHYeCKOr0 BOCIIMTAHUA

HKOJIOTMUYECKU I1eJIecCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY JKU3HH Ha 3emIe,
OCHOBE €€ CYIIIECTBOBaHUS,

MOBBIIICHHE YPOBHS OSKOJOTHYECKOW KYIbTYphl: MPUOOPETEHHE OIbITa IUIAHUPOBAHUS
MOCTYITKOB ¥ OI[EHKH WX BO3MOXHBIX ITOCIICJICTBUH JIJIS1 OKPYKAOIIEH CPeIbI;

OCO3HaHHE TTI00aTBFHOTO XapaKTepa YKOJIOTUIECKUX MPOOJIeM U yTel UX pelIeHus;

CIIOCOOHOCTH HCIIOJIB30BaTh MPHOOpETaeMbIe TP U3yUYEeHUH OWMOJIOTHN 3HAHUS M YMEHUS TIPH
pelieHur Tpo0JieM, CBA3aHHBIX C PAIMOHATBHBIM MPHUPOAOIONIBE30BaHNEM (COONIOICHNE TPaBUII
MOBEJICHUS B TIPHPOJIC, HANPABICHHBIX Ha COXpAaHECHUE PAaBHOBECHS B dKOCHCTEMaX, OXpaHy BHJIOB,
IKOoCcUCTeM, Onochepsr);

AKTUBHOE HEMPUATUE JACHUCTBHI, MPUHOCIIINX BPEIl OKPYKAIOIIEH MPUPOJHON Cpelie, YMEHUE
MPOTHO3MPOBATh HEOIATOMPUSATHBIC HKOJIOTHUUYECKUE TOCIEACTBUS MPEANPUHIMAEMbIX NEHCTBHHA U
MPEeIOTBPAIIaTh HUX;



HAJIMYUE PA3BUTOrO HKOJOTMYECKOTO MBIIUICHHUS, SKOJOTHYECKOH KYIbTYpPBI, OIBITA
NEeSITeIbHOCTH  SKOJIOTUYECKOH  HampaBIEHHOCTH, YMEHHS  PYKOBOJACTBOBAaTbCSI HMMH B
IIO3HABAaTEIbHONW, KOMMYHUKAaTHBHOW W COLMANbHOM NPAKTHKE, TOTOBHOCTH K YYacTHIO B
NPaKTUYECKOHN IeATEIHOCTH SKOJIOTMYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH W OOIIECTBEHHON IPAKTUKH, OCHOBAaHHOTO Ha JWAlore KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTA B MOJHUKYIBTYPHOM MHUPE;

COBEPIICHCTBOBAHNE SI3BIKOBOM M YHTATEIBCKOW KYIBTYPHl KaK CPEICTBAa B3aMMOJCHCTBHS
MEXY JIIOJIbMU U TTO3HAHUS MUPA;

NOHUMAaHHE CHEeUU(PHUKH OWOJOTMM KaKk HayKH, OCO3HaHHs e ponu B (POpPMHUPOBAHUH
palMoOHATBFHOTO HAYYHOTO MBIIUICHHS, CO3/JIaHUM IIEJIOCTHOTO MPEACTaBICHUS 00 OKPYKAIOIIEM
MHpE KaK O €IMHCTBE MPUPO/IBI, YETIOBEKA 1 OOIIECTBA, B MO3HAHUH MIPUPOIHBIX 3aKOHOMEPHOCTEH 1
peleHn: mpodIeM COXpaHEHUs IPHUPOTHOTO PABHOBECHUS;

yOS)KAEHHOCTh B 3HAYUMOCTH OHMOJIOTHM [UIi COBPEMEHHOW IMBHJIM3AIUH: OOECTICUEHHS
HOBOTO YPOBHS pAa3BUTHUSl MEAWIMHBI, CO3JaHUE NEPCHEKTHBHBIX OHMOTEXHOJIOTHH, CIIOCOOHBIX
peuiate pecypcHble NpoOieMbl pa3BUTHS 4YEIOBEYECTBA, MOWCKA IyTEH BBIXOJAa W3 TIIOOANBHBIX
IKOJIOTHYECKUX Tpo0aeM M oOecreyeHHus Nepexoaa K YCTOMUYMBOMY Pa3BUTHIO, PALMOHATBHOMY
UCTIOJIb30BAHUIO ITPUPOAHBIX PECYPCOB B (POPMHPOBAHHIO HOBBIX CTaHIAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B TIOJIYYCHHH OWOJIOTUYECKUX 3HAHWH B IIENAX TOBBIICHUS OOIIEH
KyJIbTYpbl, €CTECTBCHHO-HAyYHOW TIpaMOTHOCTH, KaK COCTaBHOM 4YacTH (YHKI[MOHAJIbHOU
IPaMOTHOCTH 00y4Jarouuxcs, GopMupyemMoi mpu u3y4eHun ONOIOTHH;

NOHMMAaHHE CYIIHOCTH METOJOB TIO3HAHMS, HCIOIB3yEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HWCIOJB30BATh TOJNy4aeMble 3HAHHWA Ui aHadu3a W OOBSCHEHHS SBJICHUN
OKPYXXAIOUIETO MHpa M TPOUCXOIAIIMX B HEM H3MEHCHHMH, YMEHHE JeNaTh OOOCHOBaHHBIC
3aKJIFOYCHHS HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIUXCS JAHHBIX C IENBI0 MOTYyYSHUS JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITETILHO MCIIOJIb30BaTh OMOJOTHUYECKUE 3HAHUS /ISl PEIICHHs TPodiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYAIUX;

OCO3HAHWME IIEHHOCTH HAYYHOW JEeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITh TPOCKTHYIO H
UCCIIEIOBATEIbCKYIO JeSITeIbHOCTh HHANBHUIYyaTbHO U B IPYIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K HENPEpPHIBHOMY O0Opa30BaHUI0 M €aMOOOpa3oBaHHUIO, K
aKTUBHOMY TIOJIY4EHHIO HOBBIX 3HAaHMM 1O OHOJOIMH B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMmeTHble pe3ynbTaThl OCBOCHUS Yy4eOHOro mpeameTa «bBHOIOTHA» BKIIOYAIOT:
3HAUMMbIe  JUIsT  (OPMUPOBAHUS  MHUPOBO33PEHUS]  OOYYAIOMIUXCA  MEXIUCIUTUIMHAPHbBIC
(MeXmpeaMeTHbIe) oOleHayYHbIEe MTOHSITHS, OTPAKAIOIIUE IEIOCTHOCTh HAYYHOW KapTUHBI MHUpa U
crenu(uKy METO0OB TO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEHIECTBO, DHEPIus,
SBIIEHUE, MPOIIECC, CHCTeMa, HAYYHbIN (aKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCClIeIOBaHMEe, HAOII0JeHNE, W3MEpEHHe, HKCIEPUMEHT W JPYrue); YHUBEpCAJIbHbIE ydeOHbIE
neicTBUS (mo3HaBaTenbHBIE, KOMMYHHKATHUBHBIE, pEryIaTUBHbBIE), o0ecrnevynBaroIIne
dbopmupoBanre (YHKIMOHATHLHON TPAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH OO0y4YaroIuXCs;
CIIOCOOHOCTH 00YYarOIIMXCsl UCTIONB30BaTh OCBOSHHBIE MEKIUCITUIUIMHAPHBIC, MUPOBO33PEHUECKHE
3HAHUS U YHUBEPCAJbHBIC yUueOHbIC ICHCTBHS B TO3HABATEIILHON U COIIMAIIBHON MPAKTHKE.

B pesynprare wu3yueHus OWOIOTMM HAa YpPOBHE cpefaHero oOmiero obpa3zoBaHus y
obOyyvaromierocss OyayT cOPMHUpPOBAHBI TMO3HABATEIbHBIC YHUBEPCAIbHBIC YydeOHBIE EHCTBHS,
KOMMYHHUKATHBHbIC YHHUBEpCAJIbHBIE y4eOHbIE NEWUCTBHUSA, PETYISTUBHBIC YHUBEpCaIbHbIC yueOHBIC
JIEHCTBUSI, COBMECTHASI ICSITEIIBHOCTb.



MeranpeaMeTHbie pe3yJbTaThl OCBOCHHS MPOTPAaMMBl CPETHEro O00Iero o0pa3oBaHUS
JIOJKHBI OTPaXKaTh:

OBJiaieHNe YHUBEPCAJIbHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMH:

1) 6a3oBbIe JOrHYEeCKHE TeHCTBHS:

CaMOCTOSITENIFHO  (POPMYJIMPOBATh M aKTYAIM3WPOBATh MpOOJIEMYy, paccMaTpuBaTh &
BCECTOPOHHE;

UCIIOJIB30BaTh MPU OCBOCHWUU 3HAHUN TPUEMBI JIOTHYECKOTO MBINUICHUS (aHAJIN3a, CHHTE3a,
CpaBHEHHUS, Ki1accuukaiu, 0000IIeHHs), pACKPHIBATH CMBICIT OMOJIOTHUSCKUX MOHITHIA (BBIICIATH
UX XapaKTepHbIC MPU3HAKHU, YCTAHABIMBATh CBSI3U C IPYTUMU IMOHATHIMH);

OTpeNeNATh LEeNH JIeATETbHOCTH, 3a/JaBas MapaMeTpbl MU KPUTEPUU UX JIOCTHIKEHUS,
COOTHOCHTD PE3YJIbTaThI JICATEIILHOCTH C IMOCTABJICHHBIMHU IIEIISIMU;

UCTIOJIb30BaTh OMOJIOTHYECKUE TTOHATHS AJ1s1 O0bSICHEHHS (DAKTOB U SBJICHUIN )KUBOM MTPUPOJIBL;

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHUBHBIC, JCITYKTHBHBIC, [0 AHAJIIOTUH), BBISBISATH
3aKOHOMEPHOCTH M TPOTHUBOPEYMS B PACCMATPUBACMBIX SBJICHUSX, (POPMYTUPOBATH BBIBOABI U
3aKITIOYCHUS;

NPUMEHATh CXEMHO-MOJENbHBIE CPEICTBAa JUIS TPEACTABICHUS CYINIECTBEHHBIX CBS3EH U
OTHOIICHWI B HM3y4YaeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TaKXKe MPOTUBOPEYUH pPa3HOTO POja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(POPMAITMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ YYETOM aHAIM3a MMEIOIIUXCS MaTCPUAIBHBIX U
HEMaTepHUaIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTUBBI B JICATECIILHOCTh, OICHHBATh COOTBETCTBHE pPE3YJIBTATOB IIEIISM,
OLICHUBATh PUCKH MOCIIEICTBUI IESTEILHOCTH,

KOODJMHUPOBATh W BBINOJHATH pPabOTy B YCIOBUSAX pEATbHOrO, BUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE NP PEIICHUH )KU3HCHHBIX MPOOJIEM.

2) 6a30BbIe HCCIET0BATEILCKHE IEHCTBHS:

BJIAJICTh HABBIKAMU YYEOHO-HCCJICIOBATEIBCKOW M TPOCKTHOM JEATEIIbHOCTH, HABBIKAMHU
paspeuieHuss 1poOJIeM, CIIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB
pelIeHNs MPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METO/I0B MIO3HAHUS;

UCTIONIB30BaTh PA3JIMYHBIE BHJBI JEATEIIFHOCTH 110 TIOTYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalyu, MpeoOpa3oBaHUI0O M TNPUMEHEHUI0 B YYEOHBIX CHTyallMsX, B TOM YHCIE NpU
CO3JIaHUH Y4EOHBIX M COIIMATIBHBIX TPOCKTOB;

dbopMUpOBaTh HAYYHBI TUI MBINUICHHS, BIAJETh HAYYHOW TEPMHUHOJOTHUEH, KIFOUEBBIMH
TOHSATHUSIMH U METO/IaMHU;

CTaBUTh M (POpMyIUpoBaTh COOCTBEHHBIE 3aJjaud B 00pa30BATENbHOM JESATEIBHOCTH U
KU3HEHHBIX CHTYaIlUsX;

BBISIBJIATh IPUYMHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJM3UpOBAThH 33]ady, BBIABUIaTh TUIIOTE3Y
e€ pemeHns, HaxXoUTh apTYMEHTHI IS JOKa3aTelbCTBA CBOMX YTBEP)KACHUH, 3a/1aBaTh MapaMeTphI
U KPUTEPUU PEIICHUS;

AQHAJTM3UPOBATH TOYYEHHBIC B XOJI€ PEIICHUS 33/1a4H PE3yIbTaThl, KPUTHUECKH OLIEHUBATh HX
JIOCTOBEPHOCTb, TPOTHO3UPOBATh H3MEHEHNE B HOBBIX YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIIUsIM, OIICHUBATh IPHOOPETEHHBIN OIBIT;

OCYILECTBIIATh II€JICHANpPABIEHHBI TIOMCK MEpeHOca CPEeACTB U CHOCOOOB JIEHCTBHS B
poeCCHOHATBHYIO CPEY;

yMeTh  TEPEHOCUTh  3HAaHMS B  [IO3HABATENIbHYHD M  TPAKTHYECKyl0  oOjactu
KHU3HEIEATSIILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE UJICH, IPEJIaraTh OPUTHHAIBHBIC TIOIXObI U PEIICHHS, CTABUTH TIPOOIEMBI
U 33/1a41, JOMYCKAIOIINE albTePHATUBHBIC PEIICHUS.

3) padora ¢ ungopmanmeii:



OPHUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHUKAX WH(}opmaiuu (Tekcre ydeOHOro mocoous,
HAYYHO-TIOMYJISIPHOW JHUTEparype, OMOJOTHYECKUX CJOBAapsIX M CIPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax JaHHbIX, B VIHTepHeTe), aHaIM3MPOBaTh WHGPOPMALMIO PpA3IMYHBIX BUAOB U (opm
IIPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

(GopMynupoBaTh 3ampoChl M IPUMEHATh pa3IMYHble METOAbl IpU TIOMCKE M OTOOpe
O6uonornyeckoit nHGopMaIy, He0OXOIUMOH /TS BHITIOJTHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT WCHOJIb30BaHUA HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIHH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS Pa3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMY IpEJICTaBIECHUs  OMOJIOTMYECKOM
uHpopManuu (CXxeMbl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYToe);

UCMOJIb30BaTh HAy4HbI S3bIK B KauecTBE CpeAcTBAa IIpU paboTe ¢ OMOIOrHYECKOM
uHpopManueil: TPUMEHATh XHUMHUYECKHe, (U3NYeCKHe M MaTeMaTHYeCKWe 3HAKM M CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, HCIOJIb30BaTh M  IpeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISAIHOCTH;

BJIAJICTh HaBbIKAMU PACIIO3HABAHUSA U 3aILUTHI HH(POpMaIu, HHPOPMALIMOHHOHN 0€3011acHOCTH
JUYHOCTH.

OnJaleHHe YHUBEPCAIbHBIMM KOMMYHUKATHBHBIMM el CTBHSIMU:

1) obmenne:

OCYILECTBIISATh KOMMYHHUKALIMU BO BCeX c(hepax KU3HU, aKTUBHO Y4aCTBOBATh B IMAJIOTE WU
JUCKYCCHU TIO CYILIECTBY 00CYyKIaeMoi TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh CYXKICHUS
OTHOCHUTEJIBHO BBIIIOJHEHUS IpeJylaraéMoi 3ajadyd, Y4YUThIBaTh WHTEPEChl U COIJIACOBAHHOCTH
HO3ULMHI IPYrUX yYaCTHUKOB AMAJIOTa WM AUCKYCCUN);

pacrio3HaBaTh HeBepOasJbHbIE CPEACTBAa OOLICHMS, IOHUMATh 3HAYEHHUE COLMATIbHBIX 3HAKOB,
NPEANOCHUUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CHTyallMd, yMETh CMST4aTb KOH(DIMKTHI U BECTH
IIEPErOBOPHI;

BJIAJICTh PA3IMYHBIMU CIIOCOOaMU OOIICHHUS U B3aUMOJICHCTBUS, TOHUMATh HAMEPEHHSI IPYTUX
Jqrofied, TPOSIBIATh YBAXHUTEIbHOE OTHOLIEHWE K COOECeHMKY M B KOPPEKTHOH Qopme
(opMyIUpPOBATH CBOM BO3PAKECHMUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

NOHUMaTh M HUCIOJb30BaTh IMPEUMYILECTBA KOMAHIHOW M HWHIUBUAYaJIbHOW pabOTHl NpH
pelieHnd OMOJOTHYECKOW MpoOJIeMbl, 0OOCHOBBIBATH HEOOXOAMMOCTHh MPUMEHEHMSI TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS NIPH PeLLICHUH y4eOHOM 3aauu;

BbIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX JEHCTBUI C Yy4ETOM OOLIMX HHTEPECOB H
BO3MOXHOCTEH Ka)/10T0 YeHa KOJUIEKTUBA,;

INPUHUMATD L€ COBMECTHOM /AEATEeIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JACUCTBUS
1o €€ TOCTHXKEHUIO: COCTABIIATH IUIAH JIEHCTBUM, pacpeAesaTh POiIH ¢ yYETOM MHEHUN Y4aCTHUKOB,
00CyXJ1aTh pe3ylbTaTbl COBMECTHOU paboThI;

OLIEHUBATh KauyeCTBO CBOETO BKJIAJa U KaXJIOr0 y4acTHMKA KOMaHJbl B OOIIMHA pe3ysbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

npejJlaraTb HOBbIE IPOEKTHI, OLICHWBAaTh WJEH C TO3UIUM HOBM3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYILECTBIISATh MO3UTUBHOE CTPATETMUECKOE MOBEIECHUE B PA3IMYHBIX CUTYalHsX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

OBJiajieHNe YHUBEPCAJIbLHBIMH PeryIsTHBHBIMM A€l CTBHSIMU:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTHYECKHE 3HAHUS JUIS BBISBICHHS POOJIEM U MX PELIeHUs B KU3HEHHBIX
W YIeOHBIX CHUTYAIHSIX;



BbIOMpPATh HAa OCHOBE OMOJIOTMYECKUX 3HAHMU LIEJNEBbIE M CMBICIOBBIE YCTAHOBKM B CBOMX
JNEHUCTBUSAX M IIOCTYNKaxX I10 OTHOLIEHUIO K >KUBOM NPHUPOAE, CBOEMY 3I0POBBI0 U 310POBBIO
OKPYXKarOIINX;

CaMOCTOSITENIFHO OCYILIECTBIISITh IO3HABATENIBHYIO JEATEIBHOCTh, BBIBIATH IPOOJIEMBI,
CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIEC 3aJlaul B 00pa30BaTEIbHON NEATEIbHOCTH U KHU3HEHHBIX
CUTYyalUsX;

CaMOCTOSITEJIBHO COCTaBJISATh IUIAH pELIeHUs NpoOieMbl ¢ y4ETOM HMMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;

JieN1aTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTb 3a PELLCHUE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (DOPMUPOBAHHUIO U MPOSBICHHUIO HIMPOKOH 3PYAULUHU B Pa3HBIX 00JacTAX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CUTYal[UsIM, BHOCUTh KOPPEKTHUBHI B IEATEIIBHOCTD, OLICHUBATh COOTBETCTBUE
pE3yJIbTAaTOB LIETAM;

BJIAJCTh HABBIKAMH II03HABATEIBHONW pe(IeKCHH KaK OCO3HAHWS COBEPIIAEMBIX JECHCTBHUA U
MBICJIUTENBHBIX MPOLIECCOB, UX PE3yJIbTAaTOB U OCHOBAHUM, MCIIOJIB30BaTh MPUEMBI peQIIEKCUU TS
OLICHKU CHTYalllH, BHIOOPA BEPHOTO PEIICHHS;

YMETbh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHU)KEHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIBTATOB JIEATEIBHOCTH;

3) npunsiTHE cedsl M APYIHUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

IIPUHUMATb MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJILTATOB AEATEIbHOCTH;

IIPU3HABaTh CBOE MPABO U MPABO APYTUX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C ITO3ULMU APYrOro 4eI0BEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUS cojepxaHus ydeOHoro mnpenmera «buonorus» Ha
yrIIyONE€HHOM YPOBHE OPHUEHTHPOBAaHbI Ha oOecredeHune MpoQUIbLHOro oO0ydyeHHs OOydaroImuXcs
O6uonorun. OHM BKIIIOYAIOT: crienuduueckre JUisi OMOJIOTUM Hay4yHbIe 3HAHUS, YMEHUS M CIOCOOBI
JeMCTBUI MO OCBOEHHUIO, MHTEPHpEeTallud M MpeoOpa3oBaHUIO 3HAHUM, BHUIBI JEATEIBHOCTH MO
MOJIyYEHUIO HOBBIX 3HAaHMM M UX NPUMEHEHHUIO B Pa3IMYHBIX Y4YEOHBIX, a TaKKE B PpPEaTbHBIX
JKU3HEHHBIX cuTyalusax. [IpenMeTHsie pe3ynpTaTsl IPEACTABICHBI 110 TOAAM U3YUYECHMUS.

IIpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorusy» B 10 knacce:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE M POJNU OMOJIOTMH B CHCTEME E€CTECTBEHHBIX HayK, B
(OpMHUPOBAHNUN €CTECTBEHHO-HAYYHON KapTHUHBI MHpa, B MMO3HAHUU 3aKOHOB MPHUPOJABI U PEIICHUN
npo0eM palMOHAIBHOTO MPHUPOIONONIB30BaHMs, O BKIAJAE POCCUHCKUX M 3apyOeKHBIX YUYEHBIX B
pa3BuTHE OMOJIOTUH;

BJIAJICHUE CHCTEMOW OMOJIOTMYECKUX 3HaHUIl, KOTOpas BKJIOYAeT: OCHOBOIIOJIArarolue
OMOJOTHYEeCKHEe TEPMHUHBI M TOHATUS (KU3Hb, KIETKa, OpraHu3M, MeTaboJu3M, TOMEOCTas,
CaMOpETyJISILIs, CaMOBOCIIPOM3BEJCHHE, HACJIEICTBEHHOCTh, M3MEHUMBOCTb, POCT U pa3BUTHE),
ouonornueckue teopuu (kiaerounas reopus T. [1IBanna, M. lllneiinena, P. BupxoBa, xpomocomHas
Teopust HacnencTBeHHOcTH T. Moprana), yuenus (H. V. BaBuioBa — o neHTpax MHOroo0pasus u
MIPOUCXOXKICHUS KYJIbTYPHBIX PACTeHMIi), 3aKOHBI (€IMHOOOpPa3Usi MOTOMKOB NEPBOTO MOKOJIECHHUS,
pacIleIUIeHNs], YUCTOThI FaMeT, HE3aBUCUMOT0 HaciieoBanus ['. MeHzens, roMOJIOTHYECKUX PSAJIOB B
HacyiecTBeHHOU n3MeHunBocty H. V. BaBunosa), mpuHIMIIBI (KOMITJIEMEHTAPHOCTH );

BJIaJICHUE OCHOBHBIMM METOJAMU HAYYHOTO TO3HAHUS, HCHOJb3YyEMBIX B OMOJIOTHYECKHX
HCCJIETOBAaHMSIX KHUBBIX 00BEKTOB (OMHCAHNE, U3MEPEHUE, HAOII0IeHIE, SKCIIEPUMEHT);




YMEHHE BBIJENIATH CYIIECTBEHHbIE NPHU3HAKU: BHUPYCOB, KIETOK MIPOKAPHUOT U DYKApHUOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HCIE OakTepwii, TpuOOB, pacCTCHHIA,
JKUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB M CUCTEM OpPraHOB pPAaCTEHUH, *UBOTHBIX, YEIOBEKa,
IIPOLIECCOB YKU3HEJEATEIIbHOCTH, IIPOTEKAIOIINX B OPraHU3Max pPacTEHU, KUBOTHBIX M YEJIOBEKa,
OMOJIOTMYECKUX IPOIIECCOB: OOMEHa BemecTB (METabOIU3M), MPEBPALICHUS] YHEPTUH, OpOKCHMUS,
aBTOTPO(HOrO U reTepoTpOoHOr0 TUIOB MUTAHMA, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meii03a,
ramMeTorenesa, AMOpuoreHe3a, MOoCTIMOPUOHATILHOTO PAa3BUTHUS, PA3MHOXKEHHUS, WHIWBUIYaJIbHOTO
pa3BUTHS OpraHu3Ma (OHTOI€He3a), B3aUMOICHCTBUS T€HOB, I€TEPO31Ca, HICKYCCTBEHHOTO 0TOOpa;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXKAY OpPraHOMAAMHM KIETKHM MU UX (QYHKIUSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEeW M MX (YHKUUSMH, MEXKIY OpraHaMH U CUCTEMaMHU OPTaHOB Y
pacTeHUM, )KUBOTHBIX U YeJIOBeKa U MX (YHKIUSIMH, MEXI1Yy CUCTEMaMHU OPraHOB U MX (PYHKIIHSIMH,
MEXy 3TanaMu 0OOMEHa BEIIECTB, dTallaMU KJIETOYHOTO LUKJIA U JKU3HEHHBIX IIUKJIOB OPTraHU3MOB,
JTanamMy dMOPUOHAIILHOTO PAa3BUTHUS, TEHOTUIIOM U (PEHOTHUIOM, (PEHOTUIIOM U (DaKTOpamu CpeJibl
o0UTaHUS;

YMEHHE BBISIBISTH OTJIUYMUTEIbHBbIE MPU3HAKH JKUBBIX CHUCTEM, B TOM YHCJIE pPACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIB30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OHMOJIOTMYECKYI0 TEPMHUHOJOTHIO U
CUMBOJIMKY JJISl I0KA3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;

YMEHHE pelIaTb OMOJIOTMYECKUE 3aJaud, BBIABISATh MPUYMHHO-CIEICTBEHHBIE CBSI3U MEXKIY
UCCJIEyEMbIMU OHOJIOTUYECKUMU IPOLIECCAMU U SIBJICHMSIMM, JENaThb BBIBOJABI U IIPOTHO3BI Ha
OCHOBaHUU TOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIOJHATH JIAOOPATOPHBIE U MPAKTHYECKUE PabOThI, COONIIOIATh MpaBmiia Ipu padoTe
¢ y4eOHBIM 1 1a00PaTOPHBIM 000PYIOBAHUEM;

YMEHUE BBIABUTATh TUIOTE3bl, MPOBEPATh MX OKCICPUMEHTAIBHBIMU CPEICTBaMH,
dbopMynupys 1eNb UCCIeI0BaHUs, AHATTU3UPOBATD MTOJIYYEHHBIE PE3YJIbTAThI U AENaTh BBIBOIBI,

YMEHHE YYacTBOBAaTh B y4eOHO-HCCIIEIOBATENLCKOM padoTe 1Mo OHOIOTHH, SKOJIOTUH U
MEAMIIMHE, MPOBOJMMOM Ha 0a3e MIKOJbHBIX HAyYHBIX OOIECTB, U MYOIWYHO TMPEICTABIATH
MOJIyYCHHBIC PE3YJIbTAaThl HA YICHUYECKUX KOH(PEPEHIHIX;

YMEHHE OIICHUBATh STUYECKHE aCMeKThl COBPEMEHHBIX MCCIEIOBAaHUMN B 00JIacTH OUONOTHH U
MEAMIMHBI (KIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHUE, HANPABICHHOE N3MEHEHUE I'eHoMa U
CO3/1aHH€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHME OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymield mpodeccCHOHaIbHOW AEATEeIbHOCTH B
o0nactd OMOJOTMM, METUIMHBI, OMOTEXHOJOTMH, BETEPHHAPHUHU, CEIbCKOIO XO3SHCTBA, MHILEBON
IPOMBIIIIEHHOCTH, YIIyOJsTh MO3HABATENIbHBIN MHTEpPEC, HaNpaBICHHBIH HAa OCO3HAHHBIN BHIOOP
COOTBETCTBYIOLIEH Mpodeccuu U MPOJOJIKEHHE OMOJIOTMYeCKOro oOpa3oBaHMs B OpraHU3aIUsIX
cpenHero mpoheccuoHaIbLHOTO U BBICIIETO 00pa30BaHuUs.

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS yueOHoro npeamera «buonorusy» B 11 knacce:

c(OpMUPOBAHHOCTh 3HAHUH O MECTE W pOJM OMOJIOTMU B CHCTEME E€CTECTBEHHBIX HayK, B
(dbopMUPOBaHUU COBPEMEHHOIN €CTECTBEHHO-HAYYHON KapTUHBI MUPa, B TIO3HAHUH 3aKOHOB MPUPOIBI
U PEIICHNUH 3KOJIOTUYECKUX MPOOJIEM YEIOBEUYECTBA, a TAKKE B PEIIEHUU BOIPOCOB PAllMOHATIBHOIO
IPUPOIONOIb30BaHUSA, U B (OPMUPOBAHMM ILIEHHOCTHOTO OTHOUIEHHS K MpHUpOJE, OOILECTBY,
YEJIOBEKY, O BKJIaJIe POCCUMCKUX U 3apYOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHUE BIAJETh CHUCTEMON OWOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAETeHHUS U
MOHMMAHHUE CYHIIHOCTH OCHOBOIMOJArarmolux OHOJOTHUYECKUX TEPMHHOB U TOHATUH (BUJ,
IKocucTeMa, Ouocdepa), Ouomormueckue Tteopun (dBomroumoHHas Teopus Y. JlapBuHa,
cUHTeTHuecKass Teopusi sBomtouuun), ydeHus (A. H. CeepmoBa — 0 myTsX M HampaBlIEHUSIX
spomonn, B.U. BepHaackoro — o 6uocdepe), 3akoHsl (reHeTndeckoro paBHoBecus Jx. Xapau u B.
Baitn6epra, 3apomermeBoro cxoactBa K. M. bopa), mnpaswia (munumyma HO. JlubOwuxa,
9KOJIOTHUECKON MUpaMUbl JHEPTHH ), TUIIOTe3bI (TumoTe3a «mupa PHK» V. 'unbepra);




YMEHHE BIAJCTh OCHOBHBIMH METOJaMH HAy4YHOTO IIO3HAHHS, WCIIOJIb3YeMbIMH B
OMOJIOTUYECKNX HCCICOBAHUSX JKUBBIX OOBEKTOB M JKOCHCTEM (OMHCaHWEe, W3MEpEHHE,
HAOJIO/IEHUE, SKCIIEPUMEHT), CIoco0aMy BBISBICHHS M OIICHKM AHTPONOTEHHBIX H3MEHEHHH B
PUPO/IE;

YMEHHE BBIACIATH CYIIECTBEHHBIEC MPU3HAKU: BUJIOB, OMOTEOIIEHO30B, SKOCUCTEM U Ouocdepsl,
CTaOUITU3UPYIOIIETO, JBIKYIIETO U Pa3phIBAIONIETO €CTECTBEHHOTO O0TOOpa, aJJIONAaTPUYEeCKOro U
CUMIATPUYECKOT0 BHI000Pa30BaHMsI, BIUSHUS ABMXKYIIUX CHII ABOJIIOIMH HAa TeHO(MOH I MOMYIISIIHH,
MPHUCIIOCOOJICHHOCTH OPraHU3MOB K Cpelle OOWUTaHUs, YepelOBaHUS HAMPABICHUA SBOJOINH,
KpPyroBOpOTa BEUIECTB U MMOTOKA SHEPTUHU B IKOCHCTEMAX;

YMEHHUE YCTaHABJIMBATh B3aUMOCBSI3U MEXKIY MPOIECCAMU 3BOJIOLUM, TBIKYIIMMH CHUIAMHU
aHTPONOreHe3a, KOMIIOHEHTAMH Pa3JIMYHbIX SKOCHUCTEM U IPUCIIOCOOICHUSIMU K HUM OPraHU3MOB;

YMEHHE BBISBIISTH OTIIMYUTEIbHBIC MPU3HAKU JKUBBIX CHUCTEM, IPUCIIOCOOJICHHOCTh BHIOB K
cpene oOuTaHusi, aOMOTHYECKMX W OHMOTHYECKHMX KOMIIOHEHTOB 3KOCHUCTEM, B3aMMOCBSI3EH
OpPTaHU3MOB B COOOIIECTBAaX, aHTPOTIOTEHHBIX M3MEHEHHI B 9KOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJB30BaTh COOTBETCTBYIOLIUE apryMEHThI, OHMOJIOTMYECKYI0 TEPMHUHOJOTHIO U
CUMBOJIUKY JUIsl JO0Ka3aTelbCTBA POJACTBA OPraHM3MOB Pa3HbIX CHCTEMATHYECKUX TPYIII,
B3aMIMOCBSI3M OpPTaHM3MOB U Cpelbl OOWUTaHUWs, €IMHCTBA YEIIOBEYECKUX pac, HEOOXOIMMOCTU
COXpaHEHUsSI MHOTO00pa3usi BUAOB M DKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS NPHUPOABI M
YeJI0BEYECTBA,

yMEHHUE pemniaTh OMOJOTMYECKHE 3a]1a4yM, BBISBISATH NMPUUYUHHO-CIICICTBEHHBIC CBSI3U MEXIY
UCCIIETyeMbIMU OHOJIOTUYECKUMU TMPOILIECCAaMU U SIBJICHHUSIMH, JeJaTh BBIBOJABI M IMPOTHO3BI Ha
OCHOBAHHUU TOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIIOJIHATD TAOOpaTOpHbIE U MpaKTHUecKue paboThl, cOOMI0aaTh MpaBuia npu padboTe
¢ Y4eOHBIM 1 Ta00PaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, TPOBEPSITh HUX OSKCIEPUMEHTAIBHBIMU  CPEJICTBAMH,
dbopMyIupys 1eNb UCCIEA0BaHMS, aHAIIM3UPOBATH MOJYUYECHHBIE PE3YJIbTATHI U JIeJIaTh BHIBOIBI,

YMEHHE Yy4YacTBOBaTh B Y4eOHO-HMCCIENOBATENbCKOW padoTe MO OHOJOTHH, SKOJIOTHH U
MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOIBHBIX HAyYHBIX OOINECTB, W IYOJUYHO TIPEICTABIIATH
MOJTy4YeHHBIEC Pe3yIbTaThl HA YYEHUUYECKUX KOH(PEPEHIIUAX;

YMEHHUE OIIEHUBATh TUTIOTE3bI U TEOPUHU O MPOUCXOXKICHUH KU3HH, YETTOBEKA U YEJTOBEUECKUX
pac, O TpUYMHAX, TMOCIEACTBUSIX M CHMOCO0ax TMPEeAOTBpAIICHUs TI00ANbHBIX HW3MEHEHUH B
ouocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIA BBIOOp Oyaymiel mpodecCUOHATBHOU AESITeTbHOCTH B
00JacTi OMOJIOTHH, SKOJOTHUU, TMPHUPOJONOIL30BAHMS, MEIUIIMHBI, OMOTEXHOJIOTHH, TCHXOJOTHH,
BETEPUHAPUH, CEIHCKOTO XO3SWUCTBA, MUIIEBOW MPOMBIIIJICHHOCTH, YIIyOJIsITh MMO3HABATEIbHBIN
WHTEpEC, HaIpaBJICHHBIM HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOMIEH MPO(ECCHU U TMPOJOJKEHUE
OMOJIOTHYECKOTO0 O00pa30BaHUS B OpraHHU3alUSAX CpeJHEero mNpo(ecCHOHATLHOTO U BBICIIETO
o0OpazoBaHusl.



4. TEMATUYECKOE INTAHUPOBAHMUE

10 KJIACC
KonuyecTBo yacoB DJIEKTPOHHBIE
Neni/m  HamMeHoBaHme pa3iesioB M TeM MPOrpaMMBbl Beero E:::Tpom’ IpakTuueck f)lﬁi)lsg)fo(:fab;gbnue
padoThI padorer pecypcbl
1 buosorus kak Hayka 1
2 JKuBble cucTeMBbl U UX U3Y4YEHUE 2
3 buonorus knetku 2 0.5
4 XUMHYECKash OpraHu3aIusl KICTKH 10 1
5 Crtpoenue u GyHKIMU KIETKU 8 2
6 OOMeH BellecTB U MPEeBpallleHue YHEPTUH B KIIETKE 9 1
7 HacnenctBennas nndopmanus u peanu3anus e€ B KICTKE 9 0.5
8 JKU3HEHHBIN UK KIETKU 6 1
9 CrtpoeHure U QyHKIIMH OPraHU3MOB 17 15
10 Pa3mHOXkeHHMe U pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTnka — HayKa O HaCJIEACTBEHHOCTH U N3MEHUYMBOCTH OPTraHU3MOB 2 0.5
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1
14 I'eHeTnka yeoBeka 3 0.5
15 Cenekiusi opraHu3MOB 4 1
16 buoTtexHonorus u cuHTETUYECKasi OUOJIOTHUS 4
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KUIIACC

KosmnuecTBo yacos

Neni/m  HamMeHoBaHme pa3iesioB M TeM MPOrpaMMBbl Kontposr  Ilpakriec JICKTpoHHbIe
Bcero  Hble Kne 1(0)

padoThl padoThl

1 3apokIeHUE W Pa3BUTHE IBOJIONMOHHBIX MMPEICTABICHUI B OMOJIOTHH 4

2 MukposBontonus U €€ pe3ysbTaThl 14 2

3 Maxpo3BorOIHs U €€ Pe3yaIbTaThl 6

4 [IpoucxoxaeHue 1 pa3BUTUE KU3HU HA 3eMIie 15 1.5

5 [TpoucxoxaeHue Yea0BeKa — aHTPOIIOTCHE3 10 1

5 DKOJIOTUsl — HayKa O B3aUMOOTHOIIIEHUSIX OpratH3MOB H 3 05

HA/IOPTaHU3MEHHBIX CHCTEM C OKpY’KaloIIel cpeaoi

7 Opranusmsl 1 cpesia OOUTaHUs 9 1.5

8 DKOJI0THUs BUAOB U TOMYJISIHNA 9 0.5

9 DKoJ0rus coo01EeCTB. DKOJIOTUYECKUE CUCTEMBbI 12 0.5

10 buocdepa — rinobanbHast skocucTema 6

11 UYenoBek U OKpyrKarolas cpeia 6

12 PesepBHOE Bpems 8

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




5. HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmyecTBo yacoB
Jl:;')n Tema ypoka Beero f:::lzpm ?cl:l‘;zmq DJIEKTPOHHbIE
padorel | padoThI Hor

1 Buonorus kak KOMIIJIEKCHAs HAyKa U KaK 4aCcTh COBPEMEHHOT0 00IIecTBa 1

2 JKuBble cuCTEMBI M UX CBOMCTBA 1

3 YpoBHeBast OpraHu3alus )KUBbIX CUCTEM 1

4 Hctopus oTKphITUS U U3yueHus kieTku. Kiierounas teopus 1
Mertobl MOJIEKYJIIPHOH U KJIeTOYHOM Ouosnoruu. [Ipaktuueckas pabota «3yuenue

5 METOJIOB KJIETOYHOU Omosoruu (Xpomarorpadus, snekrpodopes, nuddepennmaisaoe 1 0.5
nentpudyruposanue, [1LP)»

6 XUMUYECKHI COCTaB KIETKU 1

7 MuHepaJibHbI€ BEILIECTBA KJIETKH, UX OMOJIOTHYECKas poJib 1

8 Oprannyeckue BeiecTBa kineTku — Oenku. JlaboparopHas padota «OGHapykeHHe 1 05
OEJIKOB C IOMOIIBIO0 KAYECTBEHHBIX PEAKIIAI)» '

9 CoiicTBa, Knaccuukanys u GyHKIUU OEJIKOB 1

10 Opranndeckue BEECTBA KIETKH — YIIIEBObI 1

11 Opranndeckue BeIECTBA KIETKU — JIMMUBI 1

12 Hyxneunossie kucnotsl. JJHK u PHK. JlaGopatophnas pabota «MccnenoBanue 1 05
HYKJIEMHOBBIX KHCIIOT, BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOB)

13 Crpoenue u pynkunu AT®. [Ipyrue nykneozunrpudocdarst (HTD) 1

14 CexsenupoBanue JJHK. MeToipl reHOMUKH, TPAaHCKPUIITOMUKH, IPOTEOMUKHU 1

15 MeToabl CTpYKTypHOI OHOJIOTUU 1

16 Tuns! knetok. [Ipokapuornueckas KieTka 1

17 Crpoenue sykapuoTrueckoi kinetku. [Ipaktuyeckas padora «M3yueHue cBONCTB 1 05
KJIETOYHOW MEMOpPaHbI»

18 [ToBepXHOCTHBIN anmapar KIeTKH 1
OnHOMEMOpaHHBIE OpraHOUIBI KIeTKU. [IpakTiueckas padoTa «3ydeHne ABIKEHHUSI

19 LUTOIIa3MbI B PACTUTENIbHBIX KIETKAX 1 0.5




[TomyaBTOHOMHBIE OpPraHOU/IbI KJIETKU: MUTOXOHPUH, MacTuabl. JlabopaTopHas

20 pabota «VccnenoBanue mia3Moin3a U Jeria3Moin3a B paCTUTENIbHBIX KIETKaX» . 05

21 HememOpaHHbIe OpraHOHIBI KJIETKH 1

22 Crtpoenue u GyHKIIUU sIpa 1

23 CpaBHuTeNbHAs XapaKTePUCTHKA KJIETOK dykapuoT. JlaboparopHas padora «3yuenue 1 05
CTPOEHUS KJIETOK Pa3IMYHBIX OPTraHU3MOB)
AcCCUMMIISAINS U AUCCUMIIISILIUS — JIBE CTOPOHBI MeTabonu3Ma. Tunsl oOMeHa

24 BemiecTB. JlabopaTopHas pabora «3ydeHue KatamuTHYeCKOH aKTUBHOCTH (DEpMEHTOB 1
(Ha mpuMepe aMuIa3bl WIKM KaTaaasbl)»
depMeHTaTUBHBIN XapaKTep peakluil KieToyHoro Metabonusma. Jlaboparopuas

25 pabota «3ydeHue hepMEeHTATHBHOTO PACIICIUICHHS TIEPOKCH 1A BOJIOPOIA B 1 0.5
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

26 benku-akTHBaTOpBI U OCIKU-UHTHOUTOPBI 1

27 ABTOTpOQHBIN THIT OOMEHa BEIIECTB 1

28 doTrocuHTE3 1

29 Xemocunres. JlaboparopHas pabota «CpaBHeHHE MpoiieccoB GOTOCHHTE3A U 1 05
XEMOCHHTE3a»

30 AHa’poOHbIe opranu3mbl. Bubel 6poskenus. JlaboparopHas padota «CpaBHeHHE 1
IIPOIIECCOB OPOKEHUS U JIBIXAHUS»

31 AspoOHbBIE OPraHU3Mbl. JTalbl SHEPreTHUECKOT0 0OMEeHa 1

32 DHeprusi MeMOpaHHoro rpagaueHTa npotoHoB. Cunte3 AT®: pabora npotonnoit ATD- 1
CUHTA3bI

33 Peakuun MaTpu4HOro CMHTE3a 1

34 Tpanckpunuus — marpuussii cuare3 PHK 1

35 Tpancnauus u e€ 3ransl 1

36 KonupoBanue amuHokuciot. Posib pubocom B 6GuocunTese Oenka 1

37 Opranusanus reHoma y IpoKapHuoT U 3YKapHOT 1

38 MorexyssipHbIe MEXaHU3MBbI SKCIIPECCUU TEHOB Y YKapHOT 1

39 Bupycsl — BHeKIIeTOUHBIE (POPMBI )KU3HU U O0IUTaTHBIC Tapa3uThl. [IpakTudeckas 1 05
pabota «CozaHue MOJeNIu BUPYCa»

40 BupycHsle 3a00s1eBaHUS YellOBeKa, KUBOTHBIX, PACTCHHH 1

41 HanotexHomoruu B OMOJIOTHH U MEIUIIIHE 1




42

JKu3HeHHbBIA UK KIETKU

1

43 Matpuunslii cunte3 JHK 1

44 Xpomocowmsl. JTabopatopHas padora «3ydeHre XpoMOCOM Ha TOTOBBIX 1 05
MUKpOITpernaparax»

45 JleneHue KIETKH — MHTO3 1

46 Tumne! ketok. Kapuokunes u mutokunes. Jlaboparopnas padora «HabmoaeHne murosa 1 05
B KJIETKAaX KOHYMKA KOPEIIKa JTyKa (Ha TOTOBBIX MUKPOTIPEapaTax)»

47 Peryisanus ;KM3HEHHOT O LIUKJIA KJIETOK 1

48 Opranus3M Kak eIMHOE 11e10€ 1

49 Txanu pactenuid. JlJabopatopHas pabora «M3yueHue TKaHeH pacTeHUN)» 1 0.5

50 TkaHu )KUBOTHBIX U 4YesoBeKa. JlaboparopHas padoTa «M3ydyeHne TKaHEeH )KMBOTHBIX) 1 0.5

51 Opransbl. Cuctembl opraHoB. JlaboparopHas padota «/3y4eHne opraHoB I[BETKOBOTO 1 05
pacTeHHS»

52 Omnopa Tena opraHu3MoB 1

53 JIBrOKEeHHE OpPraHu3MOB 1

54 [Iutanue opraHu3MoB 1

55 [TuTaHue MO3BOHOYHBIX )KMBOTHBIX. [IHIIIeBapUTEIbHAS CUCTEMA YEIOBEKa 1

56 JIpIXxaHue OpraHu3MoB 1

57 JIpIXaHu€e MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA 1

58 TpaHcnopT BEUIECTB y OPraHU3MOB 1

59 KpoBeHocHas cucTteMa Mmo3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA 1

60 Briienenue y opraHu3mMoB 1

61 3amuTa y OpraHu3MoB 1

62 NMMmyHHast cucteMa 4yenoBeka 1

63 PaznpaXxuMoCTh U peryisnus y OpraHu3MoB 1

64 I'ymopasbpHas peryisiiys ¥ SHIOKPUHHAS CHCTeMa KHBOTHBIX U YeJIOBEKa 1

65 @DopMBI Pa3MHOKEHUS OPIraHU3MOB 1

66 [TosoBO€E pa3MHOKEHNE 1

67 Metios 1

68 I'amerorenes. O06pa3oBaHue U pa3BUTHE MOJOBLIX KIeTOK. JlaboparopHas pabota 1 05

«I/IsyquHe CTPOCHUSA ITOJOBBIX KJIIECTOK HAa I'OTOBBIX MHUKPOIIPEIIapaTax»




69 WuauBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOT'€HE3 1

70 3axiajika OpraHoB U TKaHEW U3 3apOJIbIILIEBbIX JIUCTKOB 1

el Poct n PasBHTHE KHBOTHEIX. JlaGopatopHas paboTa «BbIsgBIeHHE TPU3HAKOB CXO/ICTBA 1 05
3apojibliiel TO3BOHOYHBIX KUBOTHBIX)

79 Pa3zmHoxeHue u pa3BuTHe paCTe§Hﬁ. JlaGopaTtopHas pabora «CTpoeHuE OpraHoB 1 05
Pa3MHOXKEHHUS BBICUINX PACTCHUN

73 Hcropus cCTaHOBIICHMS M pa3BUTUS FEHETUKH KaK HayKU 1

74 OcHOBHBIE TIOHATHS U CHMBOJIBI TeHETUKH. JlabopaTopHas padota «J{po3odria kak 1 05
00BEKT T€HETUYECKUX HCCIIETOBAHHI
3aKOHOMEPHOCTH HACIIEOBAHUS MPU3HAKOB. MOHOTHOPHIHOE CKPEIIMBAHNUE.

75 [IpakTuueckas pabora "M3yyeHne pe3yibTaToOB MOHOTUOPHUIHOTO CKPELIUBAHUS Y 1 0.5
npo3ohuib”

76 [uTonornyeckue 0CHOBbI MOHOTMOPUIHOIO CKPEIIUBAHUS 1

77 AHanusupyrolee ckpenuanue. Heronnoe toMmuHupoBanue 1

78 Jurndpunnoe ckpenBanue. [Ipaktiuaeckas padora «V3ydeHne pe3ynbTaToB 1 05
JUTUOPUIHOTO CKPEUIUBAHUS Y APO30(PUIBI»

79 [{uTonornyecKre OCHOBBI TUTUOPHIHOTO CKPEITUBAHMS 1

80 CuerieHHOE HaclleJIOBaHUE ITPU3HAKOB 1

81 XpOMOCOMHAasI TEOPHSI HACTEACTBEHHOCTH 1

82 ['eHeTHKa mosa 1

83 I'eHOTHII KaK II€JIOCTHAS CHCTEMA 1

84 ['eHeTM4ECKMIT KOHTPOJIb PA3BUTHS PACTEHHUMN, )KUBOTHBIX U YEJIOBEKA 1

85 N3MeHYnBOCTh IPU3HAKOB. BUibl N3MEHUMBOCTH 1

86 MonudukanronHas '3MEHYUBOCTh 1
Bapuarnmonsslii psn v Bapuaimonsas kpusasi. JlabopatopHas padora «MccnenoBanue

87 3aKOHOMEPHOCTEN MoAN(PHUKAITMOHHON U3MeHUnBOCTH. [locTpoeHre BapualimoHHOTO 1 0.5
psilia ¥ BapMallMOHHOW KPUBOW»

88 I'enoTunm4ueckast U3MEeHUYNBOCTh. KoMOMHATHBHAS H3MEHYUBOCTh 1

89 MyTtannoHHas U3MeHIUBOCTh. [IpakTuyeckas pabora «MyTamnuu y Apo30¢ sl (Ha 1 05
TOTOBBIX MHUKPOTIpEIapaTax)»

90 3aKOHOMEPHOCTH MYTAIMOHHOTO TIpoIiecca. DIMUTCHETHKA W SITUTeHOMHUKA 1

91 I'eneruka yenoBeka. [IpakTudeckas pabota «CocTaBieHHUe U aHATIU3 POIOCIOBHOM» 1 0.5




92 Metoabl METUIIMHCKOW T€HETUKH 1

93 3HaveHHe MEIUIIMHCKON TeHETHKH B TIPEIOTBPALICHUY U JICYCHHH TEHETUIECKIX 1
3a00JICBaHUH YeIOBEKa

94 OCHOBHfile NoHATHUS ceekiun. JlaboparopHas pabora «M3y4yeHue copToB KYIbTYPHBIX 1 05
pacTeHuil ¥ IOPOJ JOMAIITHUX KUBOTHBIX

95 MeTOHBIvCGHeKHHOHHOﬁ pabotsl. JlabopaTopHas pabora «/3yueHue METOJOB CEICKIIUU 1 05
pacTeHuii»

96 IIOCTI/DKeUHH;I CEJICKIIUM pacTeHUH U )KUBOTHBIX. [IpakTiyeckas padora «[IpuBuBKa 1
pacTeHuii»

97 CoxpaHeHue, U3yueHHE U MCI0JIb30BaHHE TCHETHUECKUX PECYPCOB 1

98 buotexHonorus kak Hayka u OTpacib mpou3BoacTia. [Ipakruyeckas pabora 1 05
«M3yuenne 00beKTOB OMOTEXHOIOTHIY '

99 OcHOBHBIE HANIPaBIICHHUS] CHHTETUYECKON OMOJIOTHH 1

100  XpomocoMHas ¥ TeHHasi HH)KEHEPHUS 1

101 Menuiinackue OMOTEXHOJIOTUH 1

102  Pesepsusblii ypok. [ToBTOpeHue, 00001IeHNEe, CHCTEMAaTU3allNs 3HAHUN 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 13.5




11 KJIACC

KoanyecTBo 4acoB

Ne Tema ypoka Kontpo  TlpaxTmy DJIeKTPOHHbIE
n/n Bcero JabHbIE ecKue HOP
padorel | padoThI

1 OpomtonnonHas teopus Y. Jlapsuna 1

2 JBroKy1pe cuiibl 3BOJOLMU BUAOB 110 Y. JlapBUHY 1

3 bopn0a 3a cyiiecTBOBaHUE, ECTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOD 1

4 dopMHUpOBaHUE CHHTETUYECKOM TEOPUHU IBOIIOLUU 1

5 DTansl 3BOIIOIMOHHOTO MPOIIECCa: MUKPOIBOIIOIMS M MAKPOIBOJIOLHUS 1

6 [Tonmymsiiuss — 3IeMeHTapHasi €IMHULIA IBOJIOLUN 1

v 3akoH renetuyeckoro paBHoBecus Jx. Xapau, B. BaiinGepra. Jlaboparopnas 1 05
pabota «BpIsBI€HNE H3MEHUYMBOCTH Y OCOOEH OTHOTO BHIA» '

8 DnemMeHTapHbIe (HaKTOPHI IBOJIOIHUN 1

9 DddexT ocHoBarenss. IhdekT OYTHUIOTHOTO TOPIIBIIIKA 1

10 Murparuu. M30siiuu nomyssiiuii: reorpadudeckas, OnoJIoruaecKkas 1

11 EcrecTBeHHBII 0TOOp — HaIPaBISIONIMNA (HAKTOP SBOJIIOLUU 1

12 ITosoBoit 0TOGOP 1

13 [TprucnocoOaeHHOCTh OPraHU3MOB Kak pe3yabTaT MUKPOdIBoOtoIMH. JlabopatopHas 1 05
pabota «3yuenue apoMopd030B U UAMOAIANITAINNA Y PACTEHUM U )KUBOTHBIX)
[Tpumeps! IPUCTIOCOOIEHHH Y OpTraHU3MOB: MOP(OIOTHYECKHEe, (HPU3NOTIOTHIECKHE,

14 O6uoxumuueckue, noseneHueckue. Jlaboparopuas padora «IIpucnocodnenus 1 0.5
OpPTaHU3MOB M UX OTHOCHUTEIIbHAS IIeTIECO00Pa3HOCThY

15 Bupn, ero xpurepuu u ctpykrypa. JlabopatopHas padora «CpaBHEHHE BUJOB 110 1 05
MOP(OJIOTHUECKOMY KPUTEPUIO»

16 CrtpykTypa BUAa 1

17 BumoobpazoBanue Kak pe3yabTaT MUKPOIBOIIOIINN 1

18 CBs13b MUKPOIBOJTIOIMH M TTHIEMUOJIOTHN 1

19 Makpossostonus. [TaneoHTonornyeckue MeToIbl M3y4EHHUs! IBOTFOLINHI 1

20 Buoreorpadudeckrne MeTOAbI H3yISHHUST IBOJTOITUH 1

21 DOMOpPHOIOTHYECKHE U CPABHUTEIHLHO-MOP(]OTOTHUeCKre METOIbI U3YUCHHS 1




OBOJJOINH

MOJIeKy.HSIpHO-FeHeTI/I‘-IGCKI/Ie, OMOXMMHUYECKUE U MATEMAaTHUYCCKUE MECTOAbL

22 1
W3Y4EHHUSI SBOJIIOINH

23 OO61re 3aKOHOMEPHOCTH BOJTIOLUH 1

24 AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB SBOIOIIUHI 1

25 Hay4nble runoTe3sl MpoMCXOXKACHHUS KU3HN Ha 3emiie 1

26 JloHay4yHBIE PEJCTABICHUS O 3aPOKICHUHN KU3HH 1

27 OcHOBHBIE 3Tallbl HEOPraHUYECKON IBOJIIOLIUN 1

28 ['unoTe3bl 3apokIeHUs )KU3HU 1

29 Uctopus 3eminn 1 Metoasl e€ n3ydenus. JlaboparopHas padora «M3ydyenue u 1 05
OTKMCaHNE UCKOMAEMbIX OCTATKOB IPEBHUX OPTaHU3MOBY

30 HauanpHbIe 3Tabl OpraHuvIecKOi 3BOTIOIIMH 1

31 DBOJIIOLMS 3YKAPUOT 1

32 OcCHOBHBIE 3TaIbl HBOJIIOIMN pacTUTEIbHOTO Mupa. [IpakTuueckas pabora 1 05
«3yueHne ocoOeHHOCTEN CTPOSHUS PAaCTEHUI Pa3HbIX OTIEIOB)»

33 OCHOBHBIE 3Talbl HBOJIIOLUN KUBOTHOTO MUPA 1

34 DBosnronus )KUBOTHBIX. [IpakTuyeckas padora «M3ydeHne ocoOeHHOCTEH CTPOCHUS 1 05
MTO3BOHOYHBIX JKHBOTHBIX)

35 Pa3BuTHe *u3HM Ha 3eMJie 110 3paM U MepuojiaMm 1

36 MaccoBbie BBIMUPaHHUsI — SKOJIOTHYECKHE KPU3UCHI TPOIILIOTO 1

37 CoBpeMeHHBIH 3KOJIOTHYECKHI KPU3HC, €r0 0COOEHHOCTH 1

38 CoBpeMeHHas cucTeMa OpraHMyecKoro MpoIioro 1

39 OcHOBHBIE cHCTEMAaTUYECKHE TPYIITbl OPraHU3MOB 1

40 AHTpPOIIOJIOTHSI — HayKa O Y€JIOBEKE 1

41 Pa3Butue npencTaBieHUi 0 MPOUCXO0XKICHUN YeT0BEKa 1
Mecto yenoBeka B CUCTEME OpraHudeckoro Mupa. Jlaboparopnas pabota

42 «M3ydenne 0cCOOCHHOCTEH CTPOCHHS CKETIeTa YeJIOBEKa, CBSI3aHHBIX C 1 0.5
MIPSIMOX OKJICHHEM)

43 JIBM>KyIIMe CUIbl aHTPOIIOTEHE3a 1

44 CooTHo1ieHrne OMOJIOTMYECKUX M COLMANIbHBIX ()aKTOPOB B aHTPOIIOTEHE3e 1

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a 1

46 [TaeoreHeTHKA U MTaJICOr€HOMHKA 1




47 DBOJIIOLMS] COBPEMEHHOTO YEJIOBEKA 1

48 Yenoseueckue pacel. [Ipaktudeckas padora «3ydeHue SK0JIOTHYECKUX aganTanui 1 05
YEJIOBEKa» '

49 MexXauCIUIIIMHAPHBIC METO/Ibl AHTPOITOJIOTHH 1

50 3apoxaeHUE U pa3BUTHE YKOJIOTHU 1

51 Metonst sxkonorun. JlaboparopHas padora «/3yueHrne METoJ0B 3KOJIOTHYECKUX 1 05
HCCIIEOBAHUI» :

52 3HaueHue 3KOJOTNYECKUX 3HAHUMN U1 YeJIOBEKa 1

53 Dkosorudeckue hakTopsbl 1

54 Abunotnyeckue pakropsl. CBeT Kak 3Konorudeckuit pakrop. JlabopatopHas padora 1 05
«BpIsiBIIEHNE TPUCTIOCOOICHUI OPTraHU3MOB K BIIMSHUIO CBETA» '

55 AbuoTtnueckue dakropsl. Temmeparypa kak sxojorudeckuii pakrop. JlaboparopHast 1 05
pabota «BpIsiBIeHHE IPUCTIOCOOICHII OPraHU3MOB K BIUSHUIO TEMIIEPATypPhI» '

56 Abunotnyeckue GakTopbl. BnaxxHOCTh Kak skonoruueckuid pakrop. Jlaboparopuas 1 05
pabota «AHaTOMUYECKHE OCOOCHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTAHHUS» '

o7 Cpenbl 0OuTaHNS OPTaHU3MOB 1

58 buonornueckue puTMbl 1

59 XKuznennsle popMbl OpraHu3MOB 1

60 buotnueckue hakTopsl 1
3HayeHne OMOTUYECKUX B3aUMOJICHCTBUH /7S CYILIECTBOBAHMS OPraHU3MOB B Cpejie

61 1
oOuTanus

62 DKOJIOTUYECKHE XaPAKTEPUCTUKU TOMYIISIIHH 1

63 OcCHOBHBIE TIOKA3aTeIH MOMYJISIIH: YUCIEHHOCTD, IUIOTHOCTh, BO3PACTHAS U 1
MOJIOBAsi CTPYKTYpa

64 OCHOBHBIE TIOKA3aTEeIH MOMYJISIIH: POXKIaEMOCTh, PHUPOCT, TEMIT POCTa, 1
CMEPTHOCTh, MUTPALIUU

65 OKoJjorudeckasi CTpyKTypa MonyJssiuu 1

66 JluHaMKKa MOMYJISLUU U €€ PEeryJIsaLus 1

67 KpuBble pocta yricnieHHOCTH nomynsiinyd. KpuBbie BEDKUBAHHS 1

68 Okonornyeckas Huia Buja. Jlabopatopuas padora «IIpucnocobiaenus ceMsiH 1 05
pacTeHUM K pacCeIeHUIO» '

69 Buj kak cuctema nonyJisiiuii 1




70 3aKOHOMEPHOCTH MOBEIEHUS U MUTPALIMNA KUBOTHBIX 1
71 Coo0111ecTBO OpraHu3MOB — OUOIICHO3 1
72 DKocucrema Kak OTKpbITasi cUCTEMaA 1
73 KpyroBopot BeliecTB ¥ MOTOK SHEPTUU B IKOCHUCTEME 1
74 OcHOBHbIE IOKA3aTENIN IKOCUCTEMBI 1
75 DKOJIOrM4eCcKUe MUpamMm bl 1
76 N3meHenus cooOecTB — CYKIIECCHH 1
77 ITpupoHble 3KOCHCTEMBl. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMBI MOPEH U OKEaHOB 1
78 [TpupoaHble 3KOCHCTEMBbl. DKOCUCTEMBI TYHJIP, JIECOB, CTENEH, ITYCThIHb 1
79 AHTPOTIOT€HHBIE YKOCUCTEMBI 1
80 VYpb6oskocucremsl. [IpakTrueckas padbota «/3yueHue u onucanue 1 05
ypOOIKOCHUCTEMBI
81 3akoHOMEpHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 1
HKOCHUCTEMAX
82 MexaHu3Mbl BO3JEHCTBYS 3arpA3HEHNI Pa3HBIX TUIIOB HA CyOOPraHU3MEHHOM, 1
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U 3KOCUCTEMHOM YPOBHSIX
83 buocdepa — obuierianerapaas 0601049Kka 3eMiIu 1
84 Yuenue B. W. Bepuaackoro o 6uochepe 1
85 3aKOHOMEPHOCTH CYyILIEeCTBOBaHUs OHochepbl 1
86 KpyroBopoTsI BelecTB 1 GMOr€OXUMHUECKUE LIUKJIIBI 1
87 3oHanbHOCTh 6HOochepsl. OCHOBHBIE OMOMBI CYIITN 1
88 YcroitunBocTh 6Hocheps 1
89 DKOJIOTUYECKHE KPU3UCHI M UX TPUIHHBI 1
90 BosnelicTBue denoBeka Ha Onochepy 1
91 AHTpPONIOr€HHOE BO3JICHCTBHE HA PACTUTEIBHBIN U dKUBOTHBIN MU 1
92 Oxpana mpupoabI 1
93 OCHOBHbBIE IPUHIIMIIBI YCTOHUMBOTO Pa3BUTHS YEJIOBEUECTBA U MPUPOIBI 1
94 ParmonanbHoe MpUpoOI0NOIb30BaHUE U COXPaHEHUE OMOJIOTMYECKOTO 1
pazHooOpa3zus 3emin
95 O600menue mo Teme «MUKPOIBOTIONHUS U €€ PEe3yJIbTaThI» 1
96 O06o06mIeHne o TeMe «MaKpOIBOIIOIUS U €€ Pe3yIbTaThDy 1




97 O6o06muienue no Teme «IIpoucxoxaeHre u pa3BUTHE KU3HH HA 3emiie» 1
98 O6o06menue no Teme «IIponucxoxaeHre 4ea0BeKa — aHTPOIIOTeHE3» 1
99 Oo6o06mIeHne 1o TeMe «IKOJIOTHsI — HayKa O B3aUMOOTHOIICHHUSIX OPTaHH3MOBY 1
100 O6006meHue o Teme «Opranu3Mel U cpeia OOUTaHUSD 1
101 O6o006mIeHne 1o TeMe «IKOJIOTHS BUIOB U TOMYJISIIIHI 1
102 O6006menue o Teme «brochepa — rmodanbHAsI IKOCUCTEMAY 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5







6. YHEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3ZOBATEJBHOI'O TPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

* buonorust. O6mas 6uonorus, 11 kmace/ 3axapos B.b., MamontoB C.I'., Connn H.U., 3axaposa
E.T.; mon penakmueit 3axaposa B.b., O6mecTBo ¢ orpaHnueHHON 0TBETCTBEHHOCTHIO «/IPODAY»;
Axnmoneproe obmiectBo «M3narenbctBo «IIpocBemenne»

* buonorus. O6mas 6uomnorus, 10 kmace/ 3axapos B.b., MamonTtoB C.I'., Connn H.U., 3axapora
E.T.; mon penakuueii 3axaposa B.b., O01iecTBO ¢ orpaHinueHHON OTBETCTBEHHOCTHIO «/IPODA »;
AxmmonepHoe obmectBo «M3natenbcTBo «IIpocBerieHue»

* buonorus, 10 knacc/ [Taceunnk B.B., Kamenckuii A.A., PyonioB A.M. u apyrue; o peaakiuuen
[Taceunuka B.B., Akuronepnoe o6miectBo «M3marenbetBo «IIpocBemenney

METOJUYECKHUE MATEPHUAJIBI 1J151 YUYUTEJIA

* buonorus. buonorndeckuii cucremsr u mporeccel. 10 kmace: [Tocodue st cam. paboThI:
yrayoneHHbii ypoBeHnb/ A.B. Tepemos, P.A. TletpocoBa. — M.: Muemo3una, 2020.

* Jlepuep I'.11.06mas 6uonorus. (10-11 kmaccer): [lonroroska k EI'D. KontposbHbie n
camocrosTensubie padbotel/I".1.JIepaep. — M.: Dxcmo

* TepemoB A. B. buosnorus. buonornueckue cucrems! u npoueccel. 10 kinace: nmocodue ais
CaMOCTOSTENbHOM paboThl 00ydaromumxcs (yriyoneHHbI ypoBeHb) — M.: Muemo3uHa, 2015. — 343
*Tepemos A.B. buonorus. buonorunueckue cucremsl u npoueccsl. 10—11 kiaccel (yriy0ieHHbII
YPOBEHB): METO/. ocobue ajs yuurens — M.: Maemosuna, 2015. — 168 c.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
* http://www.licey.net/bio/genetics (3aga4n 1o reHETHKE)
* http://www.nsu.ru/education/biology/devgen/ (OCHOBBI TEHETUKH U PA3BUTHUS)
* http://www.nsu.ru/education/biology/genetics/ (OCHOBBI T€HETHKH U Pa3BUTHSI)
* http://sbio.info/list.php?c=newsgenet (3akOHOMEPHOCTH HACIEICTBEHHOCTH)
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