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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o yuebHomy npeamery "buosnorus” (nanee - OMOJIOTUs) HA YPOBHE CPEIHETO
obmero obpazoBanus pa3padorana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanumn»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro mnpeamMera «bruoorus» U OCHOBHBIX MOJOXKEHHN (herepaibHOi padoyeil mporpaMmbl
BOCITUTAHUS.

VYueoOnsii npenMer «buomorus» yrimyonéHHoro ypoBHs wuszydeHus (10—11 xkmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHON oOnactu «EcTecTBEHHO-HAYYHBIE MPEAMETHIY.
Cornacuo monoxenusim ®I'OC COO mnpodunpHble y4deOHBIE MPEIMETHI, H3y4aeMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM auddepeHnranud o0ydeHuss Ha YPOBHE CPEIHETO
o0miero oOpa3oBaHMsl M MPU3BaHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM U BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KQKJIbIN U3 ATUX y4EOHBIX MPEIMETOB JIOJDKEH OBITh OPUEHTUPOBAH HA MPUOPUTETHOE PEUICHUE
00pa30BaTeNbHbIX, BOCIMTATEIbHBIX M Pa3BUBAIOIIMX 33]a4, CBA3AHHBIX C NMPOQOpUEHTALUEN
0o0y4aromuxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOM O0O0JacTH HAy4YHOrO 3HAHUS,
CBSA3aHHOTO C OWOJOTHEH, MEOUIIMHON, SKOJOTHEH, TCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebnomy npenmery "buonorus" naér mpencraBiieHHe O IS U 3a/1a4ax
u3ydeHus yaeoHoro npeamera «buonorus» Ha yrinyOJaEéHHOM ypOBHE, OMpeesieT 00s13aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €ro CTPYKTYpHUPOBAHHME MO paszielaM U Temawm,
pacnpeneneHre o KiaccaM, peKOMEHIYeT MOCIe0BaTeIbHOCTh U3yUeHHs Y4eOHOTro MaTepuania
C Y4YETOM MEXMPEIMETHBIX W BHYTPUIPEIMETHBIX CBsI3€l, JIOTMKHM Yy4eOHOTo MpoIecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamMMe mo OMONOTHH peann30BaH MPUHIUI
IPEEMCTBEHHOCTH C H3yuyeHHEeM OHMOJIOrMM Ha YpPOBHE OCHOBHOIO OO0IIEro oOpa3oBaHus,
Onmaromaps 4yemMy IpOCMaTpHUBAaeTCs  HaIlpPaBICHHOCTh Ha  TOCIEOYIOIlee  pa3BUTHE
OMOJIOTHYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, 3KOJOTUUYECKOIO MBILUICHUS, IPEICTaBICHUNH O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIUTaHHE OEpeX HOro OTHOIIEHUS K OKpyXkarolled NpupoiHoit cpere. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHoro mpenmera «buonorus» B peanu3anuu
tpeboBanuiit ®I'OC COO Kk mIaHUpyEeMBIM JUYHOCTHBIM, METAIPEIMETHBIM U MHPEIMETHBIM
pesyapTaTaM o0yueHus ¥ B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIHHOMN
NEeSITeIbHOCTH O0YYaloIUXCs 10 OCBOCHMIO COAEp)KaHUS OMOJOrMYecKoro oOpa3oBaHUs Ha
YpOBHE CpeaHero o01ero oopazoBaHusl.

VY4eOunblii npeamer «buosorus» Ha ypoBHE CpeAHEro o0IIero oOpa3oBaHUs 3aBeplIacT
Ouosnoruuyeckoe 0Opa3oBaHUE B IIKOJE U OPUEHTHUPOBAH HA PACIIMPEHUE U YriayOsieHHe 3HaHUN
oOydJaromuxcsi O JKUBOM TPHUPOJE, OCHOBAX MOIEKYISIPHOM U KJIETOYHOW OHOIIOTHH,
AMOPHUONIOTUN W OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YYEHHS U DKOJIOTHH.

Nzyuenue yuebHoro npenmera «buosorus» Ha yriiy0jJeHHOM ypOBHE OPHMEHTHPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K TOCIEIYIONIEMY MOJIY4YEeHHIO OHOJIOrnyeckoro oOpa3oBaHUS B
By3aX U OpPraHU3alUsAX CpPeIHEro npodeccuoHanbHOro oopazoBaHus. OCHOBY €ro COAEp)KaHUS
COCTaBJISIeT CUCTEMa OMOJOTMYECKUX 3HAHUM, MOJYUYEHHBIX MPU H3YYEHUU OOYyHaroIIHUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJOTMM HAa YpPOBHE OCHOBHOIO OOIIETO
oOpa3oBanus, B 10—11 kiaccax 3TH 3HaHUS MOTYYarOT pa3BuTHE. Tak, paCIIUPEHbl U yriIyOJeHbI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKUBOTHBIX, Ipubax, OaKkTepusix, OpraHu3Me 4YeJIOBEKa,



OOIMX 3aKOHOMEPHOCTSX MKHU3HH, JONOJHHUTENbHO BKIIOUEHBbl OMOJIOTMYECKHE CBEIEHUS
IIPUKIIAHOTO U IOMCKOBOI'O XapaKTepa, KOTOpPhIE MO>KHO HCIOJIB30BaTh KAK OPUEHTHUPHI IS
nocienyoomero Beidopa mnpodeccun. BozMokHa Takke MHTErparisi OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOLMMH 3HAHUSMH, IIOJTYYEHHBIMU O0yYarOIIUMUCS IPU U3Y4YEHUH (QU3UKH, XUMHH,
reorpauu U MaTeMaTHKH.

CrpykTypa mnporpammbl 1o y4yeOHomy mnpeamery "buonorus" oTpaxkaer CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIM MOAXOAbI K M3yueHUto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOWCTBA U 3aKOHOMEPHOCTHU, XapaKTEepHbIE ISl )KUBBIX CHUCTEM Pa3HOI'0 YPOBHS OpraHU3aluH,
9BOJIIOLIMM OPraHUYecKOro Mupa Ha 3emile, COXPAaHEHUs OMOJIOrMYECKOro pa3HooOpa3us
wianetsl. Tak, B 10 kiacce M3y4yaroTCs OCHOBBI MOJIEKYJSPHOW M KIETOYHOW Ouojoruwy,
AMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHS, TCHETUKU M CEJIEKINH, OMOTEXHOJIOTHH U CHHTETHYECKOU
OMOJIOTHH, aKTYyaJU3UPYIOTCS 3HaHUS OOydarolMXcs MO OOTaHUKE, 300JI0TUM, aHATOMMH,
¢uzuonorun yenoseka. B 11 kiacce M3ydaroTcsi 3BOJIIOLMOHHOE YUYEHHE, OCHOBBI SKOJIOTUU U
yuaeHue o buocdepe.

VYuebublii mpeamer «buomorus» npu3BaH O00ECTEYUTh OCBOCHHE OOYYaIOUIMMHUCS
OMOJIOTHYECKUX TEOpPUH M 3aKOHOB, HJEH, NPUHIMIIOB U MpPaBWUiI, JISKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHUHBI MMpa, 3HaHUH O CTPOEHUHM, MHOrooOpasuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMyJISAUH, OWOIEeH03a, SKOCHCTEMBI, O BBIAAIOIIUXCS
HAy4YHBIX JOCTM)KEHMSIX, COBPEMEHHBIX HCCIICOBAHUAX B OHOJIOTMU, NMPUKIAAHBIX ACIEKTaX
Ouonornyeckux 3HaHui. /[ pa3BUTHS U MOJJEp)KaHUS MHTEepeca 00ydarolmuxcs K OMOJIOruu
HapsIy CO 3HAYMTEIbHBIM 00BEMOM TEOPETUYECKOI0 MaTepuala B COJAEPKAHUU MPOTrPaMMBbl IO
OMOJIOTHH TIPETYyCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHHMS M Pa3BUTHUsI TOW WM UHOU
o0nacTu OMOJNOrMM, BKJIAJIOM OTEUECTBEHHBIX M 3apyOeXkHBIX YUEHBIX B PEIIEHUE BaKHEHIINX
OMOJIOTMYECKUX M HKOJIOTHUECKUX MTPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOJa€HHOM YpOBHE — OBIIAJICHUE
0o0y4JarIMMHUCS 3HAHUAMU O CTPYKTYpPHO-(QYHKLIHMOHAJIBHOM OpraHu3alliy >KMBBIX CHCTEM
Pa3HOTO paHra M NpuoOpeTeHne YMEHHUI UCII0NIb30BaTh 3TH 3HAaHUS B (OPMHUPOBAHUHU HHTEpEca
K omnpeAenéHHoi o01acTu mMpodecCHOHATBHON NIeATENbHOCTH, CBA3aHHON ¢ OWONOTHEl, Wi K
BBIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHHUS OMOJIOTHYECKOTr0 00pa30BaHuUs.

JlocTtrxenue 1enu n3ydeHus ydeOHoro npeamera «buosiorus» Ha yriiyOJ€HHOM YpOBHE
oOecrieunBaeTcs peleHrueM CIEeIYIOMUX 3a1au:

OCBOCHME OOYyYaroIMMHUCS CHUCTEMbl OHOJIOTMYECKHUX 3HAHMH: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSAX W IpaBHIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYyHYI0 KAapTUHY MHpa; O CTPOCHHH,
MHOTO0Opa3uu U OCOOEHHOCTSX OMOJIOTHUYECKUX CUCTEM (KJIETKA, OPTaHW3M, MOMYJISIHS, BHI,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIIUXCS OTKPHITHAX U COBPEMEHHBIX HCCIEIOBaHHUAX B
OHOJIOTHH;

O3HAKOMJICHHE  OO0ydYaromMxcsi €  METOJAaMH  TO3HAHHUA  JKUBOM  MPHUPOABI:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMYECKUX HAyK (MOJEKYJISIpHOU U KIETOYHOM OuoJoruu,
SMOPHOJIOTUU U OMOJIOTUU PAa3BUTHUS, TEHETUKU M CEJEKIIUU, OMOTEXHOJIOTHH U CHHTETHYECKOU
OMONIOTHH,  TMAaJEOHTOJOTMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIIEe0BaHU B JsabopaTopuu U B mpupojae (HaOmoaeHue, H3MEpPEHUE,
9KCIEPUMEHT, MOJEIIMPOBAHUE);

OBIIJICHUE OOYYaIOIIUMUCS YMEHHMSIMH: CaMOCTOSITEIbHO HAaXOAWTh, AHAIU3MPOBATH U
UCTIOJIb30BaTh OMOJIOTUYECKYI0 MH(POPMAIINIO; TTIOJIb30BATHCSI OMOJIIOTUYECKON TEPMUHOIOTHEH U
CUMBOJIMKOW; YCTaHaBIMBaTh CBSI3b MEXKAYy pa3BUTHEM OMOJIOTUM M COLMAJIBHO-



SKOHOMHMYECKHMHU M SKOJIOTMYECKUMHU NpoOjieMaMH 4YelOBEYeCTBa; OIICHUBATH IMOCIEICTBUS
CBOCH JEATENPHOCTH 10 OTHOIIEHHIO K OKpY)Kaolled NpUpOAHOil cpenae, COOCTBEHHOMY
30POBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOAE€H; OOOCHOBBIBAaTH M COOJIOJATh  MEpHI
npoduIakTUKU UH(EKIMOHHBIX 3a00J1€BaHMii, MpaBuiIa MOBEICHUS B MPUPOJIE U OOecTeUeHHs
0€30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B UPE3BBIYAWHBIX CUTYAlUSX MPUPOIHOTO U
TEXHOTEHHOT'O XapakKTepa; XapaKTepu3oBaTb COBPEMEHHBbIC Hay4YHBIE OTKPBITUS B 00JacTu
OuoJjoruu;

pa3BUTHE y 00YYaIOIIMXCS WHTEIUIEKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITHUSIMH M COBPEMEHHBIMU HCCIIEIOBAaHUSIMU B OHOJIOTHU,
pemaeMbpIMH €10 ITpoOJIeMaMy, METOJOJIOTHEe OWOIOTHYECKOro HCCIEeIOBaHUs, MPOBEIACHUS
OKCIEPUMEHTAIBHBIX HWCCIEAOBAHHUMA, pemeHns OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHOJOrNYeCKNX 00BEKTOB U MPOLIECCOB;

BOCIIUTAHHUE Y OOYYArOIIMXCSl LIEHHOCTHOTO OTHOIICHMs K JKUBOW MPHUPOJE B LEIOM U K
OTHENbHBIM €€ O0beKTaM H SBJICHUSM; (OpMUpOBAaHME HKOJOTHYECKOW, Te€HETHYECKON
IPaMOTHOCTH, OOIIEH KyJIbTyphl IMOBEIEHHUS B NPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUH;

npuoOpereHne 00yJaronMMUC KOMIIETEHTHOCTU B PAllMOHAIBHOM MPUPOAONOIB30BaHUN
(cobOnrosenne mpaBWJI TOBEACHHS B MPHUPOJE, OXPAaHBl BHIOB, AKOCUCTEM, Ouochepsi),
COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 3I0POBbA OKPYXKAIOIIMX JIOACH (coOmtoneHus Mmep
npodunaktuku  3aboneBaHuii, oOecreyeHne  OE30MACHOCTH  KU3HEACSITENBHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX TPUPOIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJOrMYECKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JaHME YCJIOBMHM JJIi OCO3HAHHOIO BbIOOpa OOy4YaIOUMMHCS WHIUBUIAYaTbHOU
00pa3oBaTeNbHOW  TPAGKTOPHM, CIIOCOOCTBYIOLIEH MoOcienyomemMy HpopecCuoHaIbHOMY
CaMOOIIPEJICIEHNIO, B COOTBETCTBUM C HWHIMBUAYAJIbHBIMU HHTEpECAMHU U MOTPEOHOCTAMHU
peruoHa.

OO01iee ymMclIO YacoB, OTBEACHHBIX Ha W3yuyeHUE OHOJOTMM Ha YriayOJIeHHOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 yaca: B 10 kmacce — 102 gaca (3 uwaca B
Hezeno), B 11 kmacce — 102 gaca (3 vaca B Hezento).

OTb6op opraHu3alMOHHBIX  (OpPM, METOJOB H CPEACTB OOydYeHHs] OHOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJACpKaHUS U HaNpaBICHHOCTH Ha MPOJOJIKEHUE
Ouosornyeckoro 0o0pa3oBaHUs B OPraHU3ALUAX CPEJHEr0 MPOPECCHOHATIBHOIO M BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIOBUEM IMPH O0yYEHMHM OHOJIOTMM Ha YIiayOJIEHHOM YpPOBHE SBIISETCS
MpOBEACHUE J1AaOOpPaTOPHBIX U TMpakTHUeckux pabdor. Takke ywacThe oOydarmmxcs B
BBIMOJIHEHUH  TPOEKTHBIX U y4eOHO-HMCCIEOBATENIbCKUX  paboT, TeMaThKa KOTOPBIX
ONpEAENAETCS YUYUTEIIEM Ha OCHOBE MMEIOIIMXCS MaTepUaIbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIAHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVYPCUBOM, HE BXOJAUT B  IPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosorusi — KOMIUIEKCHasi Hayka. Kpatkas ucropus pa3BuUTHS OHUOJIOTHU.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHaameHTandbHbIC, MPUKIATHBIE U
MOMCKOBBIC HAYYHbIE HCCIIEAOBAHUS B OMOJIOTHH.

3HayeHue OMOJOTHMH B (POPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHbple ¢ Ouonormei. 3HaueHHWEe OHONIOTMHM B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEJIULIMHE, CEIbCKOM XO34WCTBE, IPOMBILIJIEHHOCTH, OXpPaHe
MIPUPOJIBI.

JleMoOHCTpaL U

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

Tabmuubl u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU HaykKaMm», «CucreMa OMOJOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeamer u3ydeHus ounonoruu. CBOMCTBa JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh WU ILIEJIOCTHOCTb, CIIO)KHOCTh U  YHOPSAOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpPraHHW3alus, CaMOBOCIPOM3BEIEHUE, Pa3qpaKUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MONYJISIIHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIT),
o6uoctepnsiit. Ilponeccsl, npoucxoasmue B KUBBIX cucTeMax. OCHOBHbBIE MPU3HAKH >KUBOTO.
XKuznp kak opma cymecTBoBaHUs Marepun. Hayku, u3ydaronue >KuBble CUCTEMbl Ha pa3HBIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Meroabl Ouonormdeckod Hayku. HaOmrogeHue, u3mepeHue,
AOKCIEPUMEHT, CHCTEMaTHh3alus, MeTaaHain3. I[loHATHE O 3aBUCHUMOW M HE3aBUCHUMOU
nepeMeHHO#. [lnanupoBanue skcnepumenta. IlocraHoBka m mpoBepka rumnote3. Hynesas
runote3a. [loHsTHE BEIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononornueckux aaHHbIX. OneHKa
JIOCTOBEPHOCTH MOJIyY€HHBIX pe3ynbTarToB. [IpHunHbBI HCKaXKEeHUS Pe3yJbTaTOB SKCIIEPHUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuubl u cxembl: «OCHOBHbIE TPH3HAKU JKU3HW», «buonornyeckue CUCTEMBI»,
«CBONCTBA )KMBON MaTepun», «Y pOBHH OPraHU3ALMH KUBOHM MPUPOIB», «CTpOEeHNE )KUBOTHON
KIeTkn», «TkaHM  KUBOTHBIX», «CHCTeMBI OpPraHOB  YEJIOBEYECKOTO  OpraHu3May,
«buoreonenos», «buochepay, «MeToabl U3yUeHHUS KUBOH PUPOIBD».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s IPOBECHUS HAOIIOACHUHN, H3MEPEHHUH,
SKCHEPUMEHTOB.

IIpakTnyeckass padora «licronp30BaHUE Pa3IUYHBIX METOJOB MPHU WM3YUYECHHH >KUBBIX
CUCTEM.

Tema 3. buosnorus KjieTku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOTO. VICTOpHS OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metoabl MOJEKYISIpHOW M KJIETOYHOM OHOJOIMH: MHUKPOCKONIMs, Xpomarorpadus,
anekTpodopes3, MeTOJ] MEUYeHbIX aTroMoOB, AudQepeHuManbHOe  LEHTpU(YTrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBaHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHS.
Konghoxanvnas mukpockonus. Bumanvhoe (npusicusnentnoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

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

OO6opynoBaHue: CBETOBOM MUKPOCKON, MHUKPOIpPENapaThl PAaCTUTEIbHBIX, XUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «/3ydeHHe METOAOB KJIETOYHOH Owonoruu (xpomartorpadus,
anekTpodopes, nuddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XVMMUYECKUH COCTAaB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPO3JIEMEHThL. Bona n e€ poib
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHUM KJIIETKH, TEIUIOPETYJISLUU.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BEIECTBA KIETKU. buosornyeckue noiaumepsl. besnku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OenkoBoi Mouiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBsI3b. BTopmuHnas, TpeTW4Has, 4eTBEpTUYHAs CTPYKTYpbl. [leHarypamms. CBoHcTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue GyHKIM 0enKkoB. [lpuonsi.

VYraeBoasl. MoHOcaxapuabl, AMCAXapHUIbl, OJUrOcaxapuibl M monucaxapujbel. OOmumi
IUIaH CTPOEHUS U (U3MKO-XUMHUECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKuun
YTJIEBOJIOB.

Jlununpl.  TuppoduneHO-ruapodoOHBIe  cBoiictBa.  Knaccudukauus — nunujos.
Tpurnunepunasl, Gochoaunuibl, BOCKU, cTepouisl. bruonornueckue ¢pynkuuu munujaos. OOmume
CBOWCTBAa OMOJOrMYECKMX MeMOpaH — TeKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykiaeoTumsl.
[Tpuniun kommiuementapuoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6uonorndeckue pynkuun JHK. Buasr PHK. @ynkunu PHK B kietke.

Ctpoenune monekyinbl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosornyeckue
byakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (QYHKIUU B KJIeTKe. [[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoow:  ecemomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouojorusi: OMOXMMHYECKHEe W OHOpU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexkyn u ux komniekcos. KomnvromepHulii Ouzaiin u OpeanuidecKuli cunmes OUOMONEKYN U
UX HenpPUPOOHbIX AHALO208.

JleMoOHCTpaL UK

[Toptpetsrt: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ©. Canrep, C.
IIpy3unep.

Huarpammsl:  «PacnpenencHue XUMUYECKHX JJIEMEHTOB B HEKHUBOW  IPUPOIE»,
«Pacnipenenenne XUMAYECKUX JIEMEHTOB B )KMBOU ITPUPOLEY.



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHUECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYypbl OENTKOBOW MOJNEKYNIb», «CTpoeHHE MOJEKYN YIiaeBoAoB», «CTpoeHHE MOJIEKYI
nunuaoBy, «HykiienHoBbIE KUCIIOTH», «CTpoeHue MOeKyiIbl ATD».

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

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

JlaGopaTopuas padora «/ccienoBanue HYKJICHMHOBBIX KUCIOT, BBIICICHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

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

CrtpoeHue mnpokapuoTHueckoil kieTku. Kretoynas crenka OakTepuil u  apXeu.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE dYKapHOTHUYECKOW KieTKH. [Imasmarndeckas memOpaHa
(mnazmanemma). CTpykTypa Iula3Matuyeckoil MeMmOpanbl. TpaHCIOPT BeIIECTB dYepes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (muddys3us, obneryénnas nudQysus), aKTUBHBIN
(epBUYHBIA W BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynmponumaemocts mMemOpansl. PaboTa
HATPUI-KaJIMEeBOTr0 Hacoca. JHAOIUTO3: MUHOIUTO3, (paronnTo3. Dk3ounTo3. Kinerounas creHka.
Crtpykrypa v QyHKUIUU KJIETOYHOU CTEHKU pacTEeHU, rprOOB.

[utomnazma. L{uto3oms. I[lutockener. JIBmkeHue uuromiazMbl. OpraHoMIbI KJIETKH.
OnHOMeMOpaHHBIE OpraHOWABI KIETKH: dHjomIazmMarndeckas cetb (DIIC), anmapat ['ombmxu,
JN30COMBI, UX CTpoeHHE U (YyHKIUHU. B3anMOCBSA3b OJHOMEMOpPAaHHBIX OPraHOMJIOB KJIETKH.
CrpoeHue TrpaHyJIsIpHOTO peTukynyma. Mexanusm nanpasnenus 6enxkoé ¢ JIIIC. Cunres
pactBopuMbIXx ~ OenkoB. CHHTe3  KJIETOYHBIX  MeMOpaH. [Imagkuit  (arpanHynsipHBIi)
sHOIUIa3MaTHUeCcKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['onbmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmupoexa 6enkos 6 annapame I'onb0dcu. TpaHCTIOPT BEUIECTB
B KJIeTke. Bakyonu pactutensHbIX kieTok. Kinerounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMIACTUIBL. [Ipoucxodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMU MHUTOXOHIpUHA U 1uiacTuj. [lepBUuHBIE, BTOPUYHBIE W CIIOXKHBIC TUIACTHJIBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTHI, JIEHKOMIACThl  BBICHIUX
pacTeHUN.

HememOpannbie opranouzs! kinetku CtpoeHune u (yHKIUU HEMEMOpPaHHBIX OPraHOMIO0B
KieTku. PubGocomsl.  [lpomescymounvie Quramenmol. MuxpodriaMeHTbl. AKmuHo8bie
Mukpogunamenmsi. MBIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEYHbIX KAEmOK.
MuxkpotpyOouku. Kinetounsiii unentp. CrTpoeHue | JABWKEHHME JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepubliii GenkoBbli MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamun. benrku XpomMaTuHa — TUCTOHBI. J{uHamuxa s0epHou
0bon04KU 8 Mumose. foepHuiil mpancnopm.

Knerounsie  BkitoueHus. CpaBHHTENbHas  XapaKTEPUCTHUKA  KIETOK  DYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JeMoHCTpauMu



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

Tabmuubl u cxembl: «CTpoeHHE SYKAPUOTHYECKOH KIeTKu», «CTpoeHHe >KUBOTHOM
KIIeTKN», «CTpOeHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUN», «Sapoy, «CtpoeHue
IIPOKAPUOTUYECKOU KIICTKH.

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

JlabopaTopnasi paGora «/3yueHue cTpoeHUs KIETOK pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOU MEMOpaHBI.

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

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

Tema 6. O0MeH BeleCTB U IPpeBpallleHHe JHEPIMHU B KJIeTKe

AccUMMIAIMS U JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosn3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTPOGHBIK ®  TeTepoTpodHBIA. YdyacTue KuUCIOpoAga B  OOMEHHBIX  IpoOIeccax.
OHepreruyeckoe obOecneueHue kierku: npespamieHue ATdD B 0oOMEHHBIX Ipoleccax.
depMEeHTAaTUBHBIN XapakTep peakuuid KIETOYHOro Mmerabonu3ma. DepMeHThl, UX CTpPOEHHE,
cBoiicTBa W MexaHu3M aedctBus. Kodepmentsl. OTnuuns (QepMEHTOB OT HEOPraHMYECKUX
KaTrajau3aTopoB.  benku-akTuBaTOppl UM OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIMI OT Pa3INYHBIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BeIleCcTB B KieTke. DorocuHTe3. AHOKCUSEHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peakyuonno2o yeumpa. Pomp xmopomactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBAs
dazel. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpogyKTUBHOCTD (DOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpPOB HAa CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIHPYIOIINE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepHH, BOJOPOIHbIE OakTepun. 3HaYCHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM W BO30yIUTENH
001e3HEeH.

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

bronoruueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHuE. Pojlb MUTOXOHApPUH B Mpoleccax
O6uonornyeckoro okucieHus. Lluximdeckue peakumu. OxuciautenbHoe (GochopuimpoBaHHE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO OOMEHa.

JleMoHCTpan U

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

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

O6opynoBaHue: CBETOBONH MUKPOCKOII, 000pYAOBaHUE ISl HPUTOTOBJICHUS MTOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENIapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKOH aKTHUBHOCTH (epMeHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTanasbl)».



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

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuunoro cunresza. [[puHIMI KOMIUIEMEHTaApPHOCTH B PEAKLUSIX MATPUUYHOTO
cuHTe3a. Peanmsanusi HacnenCcTBEHHOM WHQoOpMauuu. |eHeTWdeckwii KO, €ro CBOMCTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUNIIMU: KOMIUJIEMEHTAPHOCTb,
aHTUNAPAIUICIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckoti
kremxke. Hexooupyrowue PHK.

Tpaucnsmus u e€ sranbl. Yyactue TpancnoptHeix PHK B OuocuHTese Oenka. YcioBus
O6uocunTe3a 6enka. KogupoBanue aMuHOKUCIOT. Ponb pubocom B OuocuHTe3e Oenka.

Coepemenuvie npedcmasnenus o cmpoeHuu 2enog. OpraHuzaius TeHoMa y MPOKapuoT U
9YKapHOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [mmoresa omepona (. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomsl 2enos. Perynsius 0OMEHHBIX MpolieccoB B KieTke. Kiierounslii romeocTas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U 0OMUraTHbie mapa3uthl. CTpOeHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycubie 3aboneBaHusi uenoBeka, KUBOTHbIX, pacrenui. CIIN, COVID-19,
COIMAIbHBIE U METUIIMHCKHUE TPOOJIEMBI.

Buoungpopmamura: unmeepayust u anaiusz dorvuiux maccusos («bigdatay) cmpyxkmyphoix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoOHCTpaLun

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

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

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. /KuzHeHHBbIH HUKJ KJICTKH

Knetounslii nuki, ero mepuoisl u perymsuus. Mutepdaza u muro3. OcoOeHHOCTH
mpoleccoB, mpotekaromux B uHTepdase. [logroroBka kinetku Kk aeneHuto. [IpecuHrerndyeckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEepPUOIbI
uHTEp(PA3HI.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunouner  perumkanmn — JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAUIEIBHOCTh. MexaHu3M
permukannu  JIHK.  Xpomocombl. Ctpoenne xpomocoM. Temomepsl ©  TeloMepasa.
XpOMOCOMHBII HA0Op KJIETKHM — KapUOTHUII. J(MIJIOWIHBIM M TaljIoOWIHBIA HAOOPBI XPOMOCOM.
['omonoruynsie XxpomMocomsl. [1010BbIE XPOMOCOMBI.

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

Perymsmuss mMuToTHueckoro nukia kieTku. [Iporpammupyemas kierouyHas Tubenbp —
arornTo3.



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

JdemoHcTpauMu

Tabmuipel u cxembl: «KU3HEHHBIM LUK KIETKH», «MuTto3», «CTpoeHHEe XPOMOCOMY,
«Permmukanus JJTHK».

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

JlaGopaTropHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax.

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

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHAIBHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

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

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

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTenbHas, MOKPOBHAs,
MPOBOASINIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpOeHUs, (PYHKUUNH W PaCIOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4Ye€JOBeKa. THUNBI JKUBOTHBIX TKaHEW: JIUTEIHAIbHA,
COCIMHUTENbHASA, MbIlIeuHas, HepBHas1. OCOOCHHOCTH CTPOCHHUS, (YHKIHH U pPacHoNIOKEHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereraTuBHble 1 TeHepaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMbI OPraHOB
YKUBOTHBIX U 4yenoBeka. DyHKIIMK OpraHOB U CUCTEM OPTaHOB.

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

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

[Tutanue opranusmos. [lornomienre Bojabl, YIIEKUCIOrO raza 1 MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTtaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHIIEBApPEHUE.
[luraHne TO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTENBHOTO TpakTa. llumieBapuTenbHbIe
xene3bl. [IumeBapurenbHas cucreMa 4eoBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB yepe3
MOBEPXHOCTh KIeTKU. KokHoe npixaHue. JlpIxarenbHas MOBEPXHOCTh. JKabepHoe u NEroyHoe
IbIxaHue. JlpIxaHue MO3BOHOYHBIX YHBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTpOoeHHUs JETKUX II03BOHOYHBIX >KUBOTHBIX. JlpIxaTrenbHas cucTema dYenoBeka. MexaHH3M
BEHTWISILIMM JIETKUX y NTUI U MIIeKOoNUTaoImux. Perynsuus asixanus. [{pixarensHbie 00bEMBI.

Tpa"cnopr BeleCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIeHusl.  OBOJIIOLIMOHHBIE  YCIOXHEHHS  CTPOEHUS  KPOBEHOCHOH  CHUCTEMBbI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Beinenenne y opraHu3moB. Bbigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbl BbiieneHus. PuibTpanus, cekpeuuss U oOpaTHOE
BCAChIBAaHHE KaK MEXaHU3Mbl paOOTHI OPraHoB BblAe/eHUs. CBs3b OJOCTU Tejla ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM CUCTEMaMU. BpiieneHue y MO3BOHOYHBIX XUBOTHBIX M dYesioBeka. [loukwu.
Crpoenue u ¢pyHkunonupoBanue Heppona. OO6pa3zoBaHne MOYH y YETIOBEKA.

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

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIC. 3allIMTa OpraHu3Ma
or Oone3neil. MMmyHHass cuctema uenoBeka. KIeTOUHBIE U TyMOpaJbHBIH HMMYHHTET.
Bpoxnéuuslii u  mpHOOpeTéHHBI  cnenuuueckuii UMMYyHUTET. Teopus KJIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®@. M. bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib BpoXXIEHHOTO KIMMYHHUTETA B PA3BUTHH CUCTEMHBIX 3a00JICBaHUMN.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacTeHuil. PocToBble BeleCTBa U HX
3HauEHUE.

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

['yMopasibHast perynsmusi W SHIAOKPUHHAS CHUCTEMa >KMUBOTHBIX W 4YesoBeka. JKeresbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JlelicTBue TropmMOHOB. B3auMMOCBA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCTH,
«baktepun», «lIpocreiimne», «Opranbl LBETKOBBIX pacTeHUi», «CHUCTEMBl OpraHoB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpOeHHE HACEKOMBIX», «TKaHM pacTeHuiD,
«KopueBsie cuctembl», «Ctpoenue ctebinsn», «CTpoeHHME JMCTOBOM IUIACTUHKMY, «TkaHuU
JKUBOTHBIX», «Ckener dyenoBekay, «llumeBapurenbHass cucreMa», «KpoBeHOCHas cucreMay,
«/prxarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass CcUCTEMay,
«BbraenurenbHas cucremMay, «JHIOKpUHHAsA cucTteMay, «CTpoeHue MbIIbD, «MMMyHHTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHUs pacTeHHi», «KpOBEHOCHBIE CHUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapo», «CTpoeHue IiaHapun», «BHyTpeHHee CTpOeHHE HO0KIEBOTO
yepBsa», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikatomuxcsi», «HepBuast cuctema ntuny, «HepBHas cuctema MIIEKONMTAIOMINXY,
«HepBHas cuctema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIpPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHEeW, paKOBUHBI MOJUTFOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBbIE
AK3EMIUISIPBI KOMHATHBIX PaCTeHUM, TepOapuy PaCTEHHUI pa3HBIX OTMETOB, BIAXXHBIC TTperapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opysoBaHue JJs JEMOHCTpPAIlMM IMOYBEHHOTO U  BO3AYIIHOTO TIMTAHUS PACTCHUH,
pacuieryieHus Kpaxmaina M OelkoB ToJ JeiicTBueM (epMEeHTOB, OOOpYIOBaHUE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHbBIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

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

Tema 10. Pa3MHoOKeHNe U pa3BUTHE OPraHU3MOB

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

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

[IpenzaponpiieBoe  pa3Buthe. l'ameroreHe3 y JKUBOTHBIX. [lonoBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepMaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

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

WuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOTEHe3). DMOPHUOIOTH — HayKa O Pa3BUTHU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunuposanuoe opodrenue. bracmyna, muno
onacmyn. OcoOeHHOCTH OpOOJIEHUsT MIIEKOMUTAIOIMIUX. 3apOJIbIIIEBbIe JMCTKH (TACTPYJIALINS).
3aknaZKka OpPraHOB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3aumHOe BiMsHUE YacTen
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS WHAYKIMSA). 3akjiagka IulaHa CTPOCHHS
JKUBOTHOTO KakK pe3ynbTaT HepapXWUYeCKHX B3aMMOJEWCTBUM reHoB. BimsHue Ha
AMOPHOHAIEHOE PAa3BUTHE PA3IMUYHBIX (DAKTOPOB OKPYKAIOLIEH Cpe/bl.

Poct u pasButue xuBoTHbIX. IlocTamOpuonanbHbI mnepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHMBOTHBIX.
bronoruueckoe 3HaueHUE MPSIMOrO M HENPSAMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta >XUBOTHBIX. DakTOpbl PETYJSIMUM POCTAa KUBOTHBIX U 4yenoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPa3BUTHS y KUBOTHBIX M yesoBeka. [lepuojibl OHTOreHe3a 4YelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHUEe TPOLECCHI.

PasmHoxeHune u paszputue pacteHuil. ['amerodur m crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meiosza. ['ameToreHes y pacTeHMH.
OImIog0TBOPEHNE H Pa3BUTHE PACTUTENIBHBIX OpPraHuM3MOB. JIBOHMHOE OIJIOJOTBOPEHHUE Y
[[BETKOBBIX pacTeHuii. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI PEryIsIMU OHTOTE€HE3a Y PACTEHHUM U )KUBOTHBIX.

JleMoHCTpan U

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

Tabmuupl u cxembl: «BereraTuBHOEe pa3MHOKeHUE», «TUIBI 0ECHOIOro pa3MHOXKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Melio3», «Xpomocomsl», «l'amertorenes», «CTpoeHHME SHIEKIETKH U CIIEPMATO30UIay,
«OCHOBHBIE CTaguu OHTOreHesa», «lIpsmoe u Hempsmoe pazButHe», «Pa3BuUTHE MaKMCKOTO
Kykayn, «Pa3Butue capanum», «Pa3Butue Jarymkun», «/[BoliHOe OMIOAOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYIOJBHBIX pacTeHUN», «KHU3HEHHBIN UK
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXxa», <OKW3HEHHBIH LMK IANOpOTHHKAY,
«KU3HEHHEIN IUKJI COCHED.



OOGopynoBaHHUe: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl SHUIIEKIECTOK U CIIEPMaTO30M/IOB,
Mojienb «L{uKI1 pa3BUTHS JIATYLIKN».

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckass padora «BbIsiBIIeHHE NPU3HAKOB CXOJCTBA 3apOABIIIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHuEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

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

Hcropusi cTaHOBIICHUS W PAa3BUTHS TeHETUKH Kak Hayku. PaGotel I'. Mengpens, I'. ne
®pusa, T. Moprana. Ponb oreuecTBEHHbIX YU€HBIX B pa3BuTuUM reHeTuku. Paborer H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
IeHbl, aJbTEPHATUBHBIC IPU3HAKH, JOMHHAHTHBI M PELECCUBHBIA NPU3HAK, TOMO3ZMUIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (QeHorur. OCHOBHBIE METOJbl T'C€HETHUKU:
TUOPUAO0IOTHYECKHM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-TEHETUIECKHIA.

JdeMoHcTpannn

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

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

JlabopaTopnasi pa6ora «/[po3oduia kak 00bEKT FreHETHUECKUX HUCCIEAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH e€IMHOOOpa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoil 3akoH MeHzens — 3aKkoH
pacuieneHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ unoresa
YUCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleZJOBAHMUS.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHjens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKoB. [{uTonornueckre 0OCHOBBI AUTUOPUHOTO CKpPEIIMBAHMSL.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHOe Hacae10BaHNE
T€HOB, HAapYIICHNE CLETUICHNUS MEX1y F'eHaMu. XpOMOCOMHAs TEOpHsl HACJIEICTBEHHOCTH.

I'eneruka mona. XpOMOCOMHBIM MEXaHU3M OIPENEIEHUS MoJa. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI Moj. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lnefiorponus — MHOKECTBEHHOE IEHCTBHE TIE€HA.
MHoOecTBEHHBIM aiuienu3M. B3aumoneicTBue HealIeNbHBIX TI'eHOB. KOMIIJIEMEHTapHOCTS.
Onucra3s. [Tonnmepns.

I'eHeTMYECKUI KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3MBbl B3aUMOJICHCTBUS «XO35SUH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjeICTBEeHHOW nHpopMaluu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.



Tabmuupl u cxemsl: «[lepBbiii 1 BTOpO 3akoHBI MeHmens», «Tpernii 3akoH MeHnaens»,
«Ananuzupymoliee ckpeumBanuey, «Hemnonnoe noMmunupoBanuey, «CLeIIeHHOE HACIeJOBaHUE
MPHU3HAKOB y Apo30duiby, « eHeTnka nonay, «Kapuorun yenoekay, «Kapruotun apo30Quiiby,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTpPAllMU 3aKOHOB €IUHO00pasusi rHOpPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUS] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBHUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAlMK CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «/Ipozodumna.

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

IIpakTuyeckas pa6ora «/3ydeHwe pe3yabTaTOB JUTHOPUIHOTO CKPCIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

BsanmopneiictBie reHotuna u cpeabl npu (GopmupoBaHuH (eHoTHNa. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TPHU3HAKK. BuUIbl  M3MEHYHMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHAS.

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

I'enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTUITNYECKOW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOuHaTtuBHass ©13MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOM
W3MEHYUBOCTH. POJIb KOMOMHATHUBHON U3MEHUYMBOCTU B CO3JJaHUU T€HETUYECKOTO PA3HOOOpa3us
B [Ipe/ieJiax OJIHOTO BH/IA.

MyTtaliioHHasT W3MEHYMBOCTb. BHIBI MyTaluii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAHHBIE MYyTalMH. SIepHBIE W IUTOIUIA3MATHYECKHUE MYTAIUH.
Comarnueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTareHel U UX
BIIMSIHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIl[MOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psanoB B HacneacTBeHHOM wu3MmeHunBocTd (H.M. BapunoB). BresnepHas H3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

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

JleMoOHCTpanun

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

Tabmumpl u cxembl: «Bunmbl m3meHUnBOCTHY, «MoOIU(UKAIMOHHAS HW3MEHUYHUBOCTDY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meito3y»,  «OminogorBopenue»,  «l[ eHeTHdyeckue
3a00JIeBaHUS YeIIOBEKay, «BUIbl MyTammii.

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

JlabopaTopnasi padora «McciemoBaHue 3aKOHOMEPHOCTEH  MoAU(UKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapUallMOHHOTO psijia U BApUALIMOHHOW KPUBOW.

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

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuotun uenoBexka. MexayHapoaHasi MporpaMma HUCCJIEJIOBAHHMS T'E€HOMa YEJIOBEKa.
MeTobl U3Y4YEeHUS TEHETUKH YETIOBEKAa: TeHEAIOTMUECKU, ONMM3HEIOBBIN, [MTOTCHETHUYECKHA,
MONYJISALUOHHO-CTaTUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnueckuii. COBpPEMEHHOE OIpenesieHne



TE€HOTHIA: TOJJHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHUE, B TOM yHcie ¢ momoubto [TIP-
aHanu3a. HacnencrBennsie 3a001eBanus 4eI0BeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacloIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
MPEIOTBPALICHUH M JICUCHUU TeHETHUYECKUX 3a00JieBaHUM 4YelloBeKa. MeauKo-TeHeTH4YecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETHUECKOro Ipy3a». DTHUECKUE aCIIEKThI
UCCIICIOBAaHMI B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YEIOBEKA K (U3UYECKOMY U
XMMUYECKOMY 3arpsA3HEHUI0 OKpYXKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToapl M3YYCHHS] TCHETUKH YEIOBEKay,
«["eneTnueckue 3a001€BaHUS YEITOBEKAY.

IpakTnyeckas padbora «CocTaBjIeHHUE U aHATIU3 POJOCIOBHOM.

Tema 15. Cenexuusi opraHu3MoB

JomecTukanust M CeJleKIus. 3apoXACHUE CEJICKIMU W JgoMmecTtukauuu. Yuyenue H. W.
Bapunosa o LleHTpax mpoucxoIeHUus 1 MHOT00Opa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiumn
B CO3/aHMM COPTOB pacTeHUW M Nopoa KUBOTHbIX. CopT, mnoponaa, IUTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcieACTBEHHON m3MeHunBocty H. WM. BaBuiioBa, ero 3HaueHue miist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHOM paboThl. MIckyccTBeHHBIN O0TOOP: MacCOBBIN U MHIMBUTYaIbHBIM.
Otanbl KOMOWHAIMOHHON cenekiuu. VcnpiTaHue npou3BoauTenei mo motoMcTBy. OTOOop MO
TEHOTHITY C TIOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA B OTOOP MO TEHOTHITY C MTOMOIIBIO aHAIIN3a
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuarnmoHHbBIN U
XUMHUYECKMM MyTareHe3 KaK MCTOYHMK MYyTalluid y KYJIbTYpPHBIX ()OpPM OpraHHU3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMUS M MeToAoB pekoMOuHaHTHbIX JIHK s
MIOJIy4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKIUN.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpeluBaHue, Wik UHOpUIuHT. HepoacTBeHHOE CKpeluBaHue, Wik ayTopuauHr. ['ereposuc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekiuu. OraanéHHas rudpuau3anus.
[Ipeononenue Oecruiogusi MEXBHIOBBIX T'MOpUAOB. JIOCTHM)KEHMSI CENEKLUMU pPACTEHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHEe U U3YYECHHE T€HETHYECKHUX PECYpCOB KYJIbTYPHBIX PACTEHHH W HX JAUKUX
poauyeil s co3JaHusl HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3)yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX YIYYUIEHUS CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

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

Tabmuue! 1 cxembl: «L{eHTpbI MPOUCXOXKIEHUS U MHOT000pa3us KyJbTYpHBIX pacTeHUID,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHOM H3MEHYMBOCTH», «METOIbl CEIEKLIHUN,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlabopaTopnasi pabora «/3yueHHne cOpPTOB KyJbTYypHBIX PaCTEHHH M MOPOJ JOMAIIHUX
KUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypensi «OCHOBHBIE METOJIBI M JAOCTHXKEHUS CENEKIIMU PACTEHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBII y4acTOK, B TEIJIMYHOE
XO03sIMCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepUCTUKa. TpaaunuoHHas OHUOTEXHOJIOTHA: XJieOoleueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorndeckuii cuate3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOTUi. [Ipon3BoacTBO Oesika, aMMHOKHUCIIOT U BATAMUHOB.

CozaHue  TEXHONOTMM M MHCTPYMEHTOB  LI€JICHANPaBICHHOIO W3MEHEHUS W
KOHCTPYMPOBaHUS T€HOMOB C LIEJIbIO MTOJIYYE€HUsl OPIaHU3MOB U UX KOMIIOHEHTOB, COACPKAILUX
HE BCTpEYarolluecs B NpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas nHxeHepus. MeTonpl KynbTypbl KJIETOK M TKAaHEHM PacTEeHUM M >KMBOTHBIX.
Kpunobanku. Comarnueckasi THOpHIM3alUs M COMATHYeCKHi »MOpuoreHes. lcmombp3oBaHue
ralIOuIoB B CEINEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Flcnonvzosarue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMs SHIEKIETOK M KIOHUPOBAaHUE >KUBOTHBIX. MeETOJ TpaHCIUIAHTALMM SAEP
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3MHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYMPOBAHUE
pexomOunantHeix JHK. Cosdanue mpanceennvix opeanuzmos. JloctuxkeHUs U NEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTHUYECKHE M OSTHYECKHE Npo0JieMbl TI'e€HHOU
UHXECHEPUHU.

Menununackue ouorexnonoruu. [Tocrrenomuas mudposas meaununa. [1LP-auarnocruka.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKUI aHAIN3 IPOTEOMa YeI0BeKa JJIsl OLIEHKU COCTOSIHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH Cco4YeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONpPUHTHHIa |
ckaddonauHra s peneHus 3a1a4 NepCoOHATN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3allluThl OT
B030yauteneit OPBU, ycraHoBiieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIepKAaIX BUPYCOB, BHI3BIBAIOIINX 0COO0 OMAacHbIE 3a00JIeBaHHsI YEIOBEKA U KUBOTHBIX.

JleMoOHCTpaLun

Tabmunpr u  cxembl:  «lcrnonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBINIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepusn», «I'eHHas HHKEHEPUsI».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHre MOJTOYHOKHUCIBIX TPOAYKTOBY.

IKekypeust «buoTexHONOrns — BayKHEIIas MpoU3BOAUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apoxkaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHUA B OMOJIO0THH
OpomtonmonHas Teopust Y. Jlapsuna. [Ipeanoceliku BO3HUKHOBEHUS JapBUHU3MA. JKu3Hb
Y Hay4Has JaesrenbHocTsh Y. JlapuHa.



JBwkymme cuibl dSBomonnu  BuaoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
PasMHOKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopuu 3Bomtonuu (CTD). HeltpanbHas Teopus SBOJIOIHIH.
CoBpeMeHHas 3BOJIOLMOHHAs OMOIOrus. 3HaueHHE HBOJIOLMOHHON T€OpuH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

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

Tabmuubl n cxemsbl: «Cucrema xuBoi npupoasl (mo K. Jlunnewo)», «JlecTHuna >KuBbIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MTPUCHOCOONICHUH Yy pacTeHHd u
KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyremectsust U. Jlapsunay, «Haxonku Y.
HapBuna», «@Popmbl 060pb0bl 3a cymectBoBaHue», «llopoasl romyoei», «MHoroobpasue
KyJBTYpHBIX (hopM KamycTs», «[loponbl JOMaNIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOLIEHMS IBMXKYLIMX CHJ 3BOJIOLUNY», «OCHOBHbIE
IIOJIO’KEHUSI CUHTETUYECKOM TEOPUHU IBOJIIOLIUNY.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tomynsiuust Kak 3JaeMeHTapHas eAuHULa 3BoiolMU. COBpEeMEHHBbIE METOJIbl OLEHKU
TeHETUYECKOTO Pa3Ho00pas3us U CTPYKTYPhI MOMyIsinuid. Mi3MeHenue reHodoH1a monyssiun Kak
3JIEMEHTAapHOE SBOJIIOLIMOHHOE SIBICHHE. 3aKOH IeHeTudeckoro paBHoBecus k. Xapau, B.
Baiinbepra.

OnemeHTapHble (HAKTOPHI (IBIDKYIIHME CHIIBI) JBOJIONMHA. MyTallMOHHBIA TpoIecc.
KombOunaruBHass usmMeHuuBOCTh. [[peii reHoB — ciaydailHble HEHamnpaBiICHHbIE W3MEHEHUs
qacToT ajuiened B momymsauusax. O¢¢ekT ocHoBatens. IDpgexkm OYMubLIOUHO20 20PIbIUKA.
CHudicenue eenemuuecko2o paznooopaszus. npudunvl u creocmeus. Illposenenue >¢pgexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIU:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIornyecKas (penpoyKTUBHAS ).

EcrectBenHblif oTOOp — Hampaistomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBatoluil (qu3pyntuBHbIi). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[TprcniocoOIeHHOCT, OpraHM3MOB KakK pe3ysbTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHHE
npucnocoOiaeHuit y opranu3zmMoB. Apomopdo3sl u uauoagantanuu. Ipumepsr npucnocodaeHnit
y OpraHu3MoB: Mopdomnornyeckue, (QU3NOIOrUYECKHe, OWOXMMHUYECKHE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH PUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKPOIBOJIOLHU.
W3onmsauust — ximroueBoil (akrop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajsionaTpuueckoe  (reorpauyeckoe), CUMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE
(monummonan3anus, rudpuanuzanus). JuTeIbHOCTh SBONIOIMOHHBIX IPOIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Posnp  »BoOmIOIMOHHOM OuoMOrMM B  pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS Mapa3sUTOB U HMX X035eB. MexXaHU3MbI
bopMHUpPOBaHHS YCTOMYMBOCTH K aHTHOMOTUKAM U CTIOCOOBI OOPHOBI C HEH.

JeMoHCTpauMu

IToptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuupl u cxembl: «MyTalMOHHAS U3MEHUYNUBOCTHY, «[lomysSIOHHas CTPYKTypa BUAA»,
«Cxema mposiBiieHHs 3akoHa Xapau—BaiinOepra», «J/IBWKyIme CHIIBI  BOJIIOIUN,



«IKOJOTHYECKasT HM3OJIAMMS TOMYJSIUid ceBaHCKo Qopenn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULIBI JaypcKoi», «l[lomynsannoHHble BOJHBI YHCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA eCTecTBEHHOro otbopa», «Popmbl OOpbOBI 3a
CyILIECTBOBAHUEY, «MHpycTpuanbHbId MEJIaHU3M, «Kussie HCKOIIaeMbIE»,
«ITokpOBHUTENBCTBEHHAs! OKpacKka XHUBOTHBIX», «lIpenymnpexnaromas oOKpacka KUBOTHBIX»,
«Puznonoruueckue agantanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bugsl-aBoitHukuy, «CTpykTypa BHIa B mpuponue», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BuIoOOpa3oBaHHe TpEX  BUIOB  JAHABIIICH,
«JKosornyeckoe BUI000pa3oBaHHE BHUAOB cuUHHUL, «[lonummounsr pacteHuit», «KamycTHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapuy pacTeHHA, KOJUIEKIIMA HACEKOMBIX, Yydelia MTHUI] U 3Bepei ¢
npUMepaMu pa3jMYHbIX MPUCIOCOONICHUH, Yydela MTHUIl M 3Bepel pasHbIX BUIOB, repbapuu
pacTeHuid OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JladopaTropnasi padora «BrisBieHIE U3MEHYUBOCTH y 0CO0€H OJHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
[EJIeCO00Pa3HOCTHY.

JlabopaTopnasi pabora «CpaBHEeHUE BUA0B [0 MOP(POIOTUIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTtobl u3yueHus: MakposBoioluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[Tepexonubie GopMbl U PUIOTCHETUYECKUE PSIbI OPTAHU3MOB.

buoreorpaduyeckue metonpl u3ydeHus osBomonuu. CpaBHeHue Quopbl U  (ayHbl
MaTEpUKOB U OCTPOBOB. bruoreorpadudeckue odactu 3eMin. BHIbI-OHIEMUKH U PETTUKTHI.

OMOPHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(OJIIOTUYECKUE METO/Abl U3y4YEHUS SBOJIOLUH.
I'eHeTnyecKkne MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U MOSIBJICHHS JBOJIIOIMOHHBIX HOBILIECTB.
['omosornyHble ¥ aHAJIOIMUYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MONEKYyISpHO-
reHeTUYeCKue, OWOXMMHUYECKMEe M  MaTeéMaTH4YeCKHEe METOJAbl M3YyYeHHUS  HBOJIOLHUU.
["omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TIOCTPOESHUSI (PUIIOT€HETHUYECKHX JIEPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (MpaBwWjia)  3BONOUUH. [lpunyun  cmenvl  QPyHKYui.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas pajguanus. HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLUH.

JleMoOHCTpaL U

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

Tabnuubl U cxembl: «PUIOreHETUYECKHH PsiT JIOIAaN», «APXEONTEPUKC, «3BEpo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TanOpOTHUKMY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HavanbHple cTaguu SMOPHOHATBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTWYHBIE  OPraHbD»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YEJIOBEKAa W ILIMMIaH3e», «I JIaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIIOLIUN .

O6opynoBaHue: KOJUIEKIUHU, repOapuH, MYJSKH HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKHM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3emiie

Hayunple THMOTE3bl TPOUCXOXKICHUS >XKU3HM Ha 3emiie. AOWOreHe3 W TaHCIEPMUS.
JloHayuHbIE TpPEICTABICHUSI O 3apOXKAECHUU JKU3HMU (KpealuoHM3M). ['Mmore3a MOCTOSIHHOIO
camo3apo>KJIeHus )KU3HU U €€ onposep:keHue oneitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUSI.



OcHOBHBIE dTanbl HEOpraHUYECKOi HBoroNMK. [InaneTapHas (reosorudeckasi) 3BOJIOHS.
XuUMHUECKasi HBOJIONMS. AOHOT€HHBI CHHTE3 OPraHMYECKHX BEIIECTB M3 HEOPTaHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omnapuna, rumorte3a mnepBudHOro OyinboHa Jx. XosmelHa, reHeTHYecKas
runoreza I'. Mémnepa. Pubosumbr (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopuss 3emnu u Meroabl €€ wu3yueHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTeNnbHAasT ©  aOCONIOTHAsE  T'€OXPOHOJIOTHSI.
['eoxpoHONOrMYecKas mKaaa: 30Hbl, IPbl, HEPHOBL, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostounu. [losiBIEHHE W 3BOJIFOLHUS MEPBBIX KIETOK.
Opomonus Metabonu3Ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHblE MHKPOOHBIE
OMOIIEHKM Kak aHajor mepBbiX Ha 3emiie coobmectB. Crtpomaronuthl. [IpokapuoTsl u
3YKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHM3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPTraHU3MOB.

OcHOBHBIE 3Tamnbl HBOJIOLMU BbICIIUX pacTeHuid. OCHOBHBIE apoMOp(hO3bl PACTEHUU.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUH M 3aBOCBAHWE HMHU CYIIU.
Cemennble pacteHus. [IporcxoxaeHne IBETKOBBIX PACTEHUH.

OcHOBHBIE S3Tallbl 3BOJIOIUHM XUBOTHOrO Mupa. OCHOBHBIE apoMOp(03bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIOIMUS TTO3BOHOYHBIX. [IponcxoxacHne aMpuOuil M penTHIni.
[Ipoucxoxaenne miekonuTaronmx W OTUI. [lpuamun kmoueBoro apomopdosa. OcBoeHue
0eCI03BOHOYHBIMH 1 MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3ButHe xu3HM Ha 3emile 10 3paM U IIEPUOAAM: apXel, MPOTEPO30H, AIC0301, ME3030H,
KaiiHOo30#M. OOmias xapakTepuCTHKa KJIMMara W Treojiorhyeckux ImporeccoB. [losBieHue u
paciBeT XapaKTepHBIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCIOBHUS U BIMSHHUE Ha Ta30BbIH
cocTaB aTMoc(hepsl.

MaccoBble BbIMUpPAHUS — HKOJOTMYECKHUE KPU3HMCHI Mponuioro. IIpuyumHbl U cienctBus
MaccoBbIX BbIMHpaHUil. COBpEeMEHHBIM 3KOJIOTMUECKUH KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpemMeHHas cucTeMa OpraHndeckoro mupa. [IpuHIUNBl KiIacCH(pUKAIUU OPraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaLun

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

Tabmumet u cxembl: «Cxema ombita @. Penuy», «Cxema ombita JI. [Tactepa mo m3ydeHuto
caM03apOoXKJIeHHs kHu3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3Ttanbl HeopraHn4eCcKon
sBoroLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYEeCKOW SBONIOIUHY,
«Cxema o00pa3oBaHUsl DJYyKapuoT MyTéM cuMOuoreHesa», «CucreMa >KHBOH MPHUPOIBI»,
«Ctpoenmne Bupyca», «Apomopho3bl  pacTeHHil», «PuHHOPUTBHY), «OTHOKIETOUYHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpoCHn», «Mxm», «llanmopoTHukm», «l onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «(Cxema pa3BUTUS IKMUBOTHOIO MHUpPay,
«Apomopdo3sl  KHUBOTHBIX», «lIpocteitmuey», «Kumeunomnonoctaeie», «llnockue uepBu»,
«YeHuCTOHOTHE, «PpIOBIY, «36MHOBOIHEICY, «IIpecMmbikaromuecs», «lITuupn,
«Mnekonuratomuey, «Pa3BuTe KuU3HM B apxeHckoil apew, «Pa3BuTHe KU3HM B



MPOTEPO30MCKON 3pey, «Pa3BUTHME >KU3HU B TMAICO30MCKOM d3pe», «Pa3BuTHE KU3HU B
Me3030lCKOil 3pe», «Pa3BuTve XU3HM B KallHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTIEJNOB, KOJUJIEKIHUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM WIJIOKOXKHUX, CKEJIETHI
IIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja MTHUIl U 3BEPEH, KOJUIEKIMH OKaMEHEJIOCTEH, I10JIEe3HBIX
MCKOIIAEMBbIX, MYJISI)KU OPIrAaHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas snaboparopuas padora «MoaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHUIO a0MOTEHHOT0 CHHTE3a OPraHMYECKUX COSIMHEHHM B IEPBUYHON aTMochepe».

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

IIpakTuyeckas pa6ora «M3yyeHne OCOOCHHOCTEH CTPOEHHUs pACTEHUM pa3HBIX
OTJZIETIOBY.

IIpakTnyeckas padora «3ydeHne 0COOEHHOCTEH CTPOCHUS TO3BOHOUHBIX JKUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pa3paenb! u 3agaun auTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBIIEHHE MPEJCTABICHUNW O MPOMCXOXKICHUU 4YeJOBEeKa. PenurmnosHeie BO33pEHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo  yenoBeka ¢ KUBOTHBIMHM. (CHcTeMaTHYECKOE IIOJOKEHUE  YeJIOBeKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKA C JKMBOTHBIMH: CPaBHHUTEIHHO-MOpP(]OIOrHuecKue,
sMOpuosornyecKkue, (HU3HO0IOro-0MOXMMHUYECKHe, MoBeAeHuecKkne. OTiHuus 4YelnoBeKa OT
KUBOTHBIX. [IpMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE r0JI0BHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxymme  cuibl  (pakTopbl)  aHTpOINOreHe3a:  OMOJIOTMYECKHE,  COLMANIbHBIE.
CooTHoleHre OMOJIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIOTEHE3E.

OcHoBHBIE CTaUM aHTpororeHesa. PanHue yenoBekooOpasHble 00€3bsHbI (IPOKOHCYIIbI)
U paHHHE TOHTUbI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JTH0Ie. ABCTPaIONUTEKN —
JBYHOTHE NpEAKU IroAc. YenoBek yMenblid, NepBble M3TOTOBICHUS OpyIui Tpyaa. Yemosek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
001K TPeOK HeaHJePTATHLCKOTO YEJIOBEKA U YeJIOBEKa pa3yMHOro. YenoBeK HeaHIepTaIbCKU
KAaK BHJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JEHHCOBCKUMI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenernka v najieoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOTO 4YenoBeKka. EcTeCTBEHHBIM OTOOp B MOMYNSALUSAX YEIOBEKa.
Myranuonssiit porecc U noaumMopdusm. [lomynsiuoHHbIe BOIHBI, Ipeii( reHoB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJSALIUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosibmme pacel: eBponeouaHas (eBpasuiickas),
aBCTpaAJIO-HErpouIHasl (IKBATOpUANIbHAS), MOHIOJIOWHAS (a3MaTCKO-aMepUKaHCKasi). Bpems u
IIyTH pPAacCeJICHWs] 4YeJloBeKa M0 IulaHeTre. EnuHCTBO 4enmoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucrnocoOieHHOCT, uenoBeKa K  pa3HbIM  YCIOBHUSM
OKpyKaromien cpensl. Biausaue reorpaduueckoit cpeasl U apeiida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTlOBeKa.

MexauciurimHapaple  MeTolbl B (u3udeckod  (OMOJIOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOINOJIOTMA M MAaJCOAHTPONOJIOTHS  YEJIOBEUECKHX  MOMYJISLUN.
buocounaneHple  uccieqOBaHMS ~— NPUPOABI  yesoBeka.  lccienoBaHue — KORBOJIOLMU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JeMoHCTpauMu



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

Tabmumer w  cxembl: «MeTOasl  aHTPOMONOTUMY», «[ OJIOBHOW MO3T  YEJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHB), «CKeNeT 4elloBeKa M CKeNeT IIUMIIaH3e», «PyIuMeHTsl u
aTaBU3MBbI», «JIBWXKyIIME CHUJIBl AHTPOIIOreHE3a», «OBOJIOLMOHHOE JIPEBO  YEJIOBEKAY,
«ABcTpasionutek», «HenoBek ymensiii», «HenoBek npaMoxoaauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heanpepranbiupl», «KpomanboHIb», «lIpeaku denoBekay, «IJTambl 3BOJIOLNUN YEJIOBEKA»,
«Pacel uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEJIOCTeH, MPeMETOB MaTepHAIbHON KYJIbTYphl MPEIKOB
YeJoBeKa, penpoaykiuu (portorpaduu) KapTHH C MHQPOJIOTHYCCKUMH W OMOJICHCKUMU
CIOKETaMH MTPOUCXOKJCHUS YeIoBeKa, (poTorpaduu HaX0JA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIE]b Yepera 4esOBEeKa U 4Yepena LIMMIAaH3€, MOJENb KHCTHU YeJIOBEKa U
KHCTH IIMMIIaH3€, MOJIEJIN TOPCa IPEIKOB YeIOBEKa.

JlabopaTopnasi paGora «lI3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueloBeKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3ydyeHne 3K0JOTMYECKUX aJalTallui YETOBEKay.

Tema 6. OJxosorusi — Hayka O B3aHMOOTHOLICHHSIX OPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHue U pasButhe sKoioruu B Tpyaax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéra. Paznensl u 3amaum skosjoruu. CBsi3b
3KOJIOTUU C JPYTUMHU HAyKaMH.

Metoasl skonoruu. [ToneBbie HaOmOnEeHUA. DKCIEPUMEHTHI B IKOJIOTUU: MPHUPOJIHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHI OKpY’KaIOLEH CpeJibl: JIOKaIbHBIMH,
pPErHOHANIBHBIN U TJIO0AILHBIH.

3HAaUeHUE DKOJOTMYECKMX 3HAHUM JUIS 4ENOBEKAa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€M uyenoBeuecTBa C MNpupoAoid. DOpMHUPOBaHHE 3KOJOTUYECKOW KYIbTYpbl M
HKOJIOTMYECKOM rpaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaL U

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. Cesepuios, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

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

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Okonoruyecknue (GakToppl W 3aKOHOMEpHOCTH uX JedctBus. Knaccudukanus
IKOJIOTMYECKUX  (akTOpoB:  abMOTHYEecKue, OHOTHYEeCKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JIeMcTBUS 3Kojoruyeckux ¢akropos. [Ipasuno munumyma (K. npenrens, 1O.
JInbux). TonepanTHOCT. DBPUONOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuii paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUM M >KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doTonepuoausm.

Temmeparypa Kak skojoruuyeckuil ¢axrtop. [leiictBue Temmeparypbl Ha OpraHU3MBI.
[ToriknitoTEpMHBIE U TOMOMOTEPMHBIE OPTaHNU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BraxuocTs kak 3konorudeckuii ¢akrop. [IpucnocoOneHuss pacTeHuid K MOIIEPKaHUIO
BonHOro Oamanca. Kiaccudukamms pacteHuid 1o OTHOWEHHMIO K Boje. Ilpucmocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.



Cpenbl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAs!, BHYTPHOpraHU3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpel OOuTaHus
opranu3MoB. [IpucrnocobiaeHns Opranu3MoB K JKU3HU B Pa3HBIX Cpeiax.

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

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHoi ¢opme. KuzneHHBIE (OPMBI
pacTeHU: NepeBbs, KYCTapHUKHM, KyCTapHUUYKHM, MHOTOJIETHHE TpaBbl, OJHOJETHHUE TPAaBBl.
JKuznenneie (GOpMBI KHUBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX ~ B3aMMOJCHCTBHIA:  KOHKYPEHIIHSA,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, koonepamus, MyTyajln3M, KOMMEHCAIN3M
(KBapTUpaHTCTBO, HaxyiecOHWYecTBO). Herpoduueckne  B3amMonelCTBHS  (TOMHYECKUE,
dopuyeckue, dabpuyeckue). 3HadyeHHE OMOTHMYECKHX B3aUMOJICHCTBUU Ui CYIIECTBOBAHUS
OpraHu3MoB B cpesie oouTanus. [IpuHINI KOHKYPEHTHOTO UCKJIIOUEHUSI.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «JKonoruueckue GpakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIGHUIO K CBETY», « T eMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIC
KUBOTHBIEY», «DU3NOJIOTHYECKUE aJanTalliil XHBOTHBIX», «Cpeasl OOUTaHHWS OPraHu3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUI», «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHuCcTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOro necay», «llemu nuTtanus»,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OOGopynoBanue: repbapuu pPACTEHHH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PAaCTEHUI, CBETONIOOMBBIC, TEHETIOOMBHIE W TEHEBBIHOCIHUBBIE KOMHATHBIE
pacTeHus, repOapuM ¥ KOJJIEKIUU TEeIUIONIOOMBBIX, 3WMOCTOMKHX, MOPO30yCTOMUMBHIX
pacTeHMii, 4Yydena MNTHULl M 3Bepel, repOapuu pacTeHHH, OTHOCSIIMUXCS K TUrpopuTam,
Kcepoputam, me3oduTaM, KOMHATHBIE PACTEHHUS JAaHHBIX TPYII, KOJJICKIIMH KUBOTHBIX,
OoOUTAIONMX B Pa3HBIX cpefax, repOapvy U KOJUIEKIIMM PACTEHUH U >KMBOTHBIX, 00JaJarOIINX
yepTaMd TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBHM JKU3HU, TepOdapuu u
KOJUICKIIMM PACTEHHM W >KUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJIJIEKIIMH >KUBOTHBIX,
YYaCTBYIOIIMX B PA3JIMUYHBIX OMOTHYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopnasi pabora «BpIsBiIeHHE TPUCTIOCOOTICHHI OPraHU3MOB K BIUSHUIO CBETa.

JlabopaTopnasi pa6ora «BbIsBICHHE MPUCTIOCOONEHUN OpPraHU3MOB K BIIHUSHUIO
TEMIEPATYPbI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHH W3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTHYECKHE XapaKTepUCTUKK momyisiiuu. [lomynsauusa kak Ouonoruyeckas cucTeMa.
Pons HeomHOpomHOCTH cpeapl, puznueckux OapbepoB W OCOOCHHOCTEW OWOJIOTHH BHJIOB B
(GbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI Momysiuidi. OCHOBHBIE MTOKA3aTeNN MOMYIISIIHN:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pAacCTHAasi W IMOJIOBAsl CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpAIHs.

Dkojnoruyeckas CTpykTypa mnomynsuud. OneHka YuciIeHHOCTH mnomymsinuu. [uHamuka
MOMYJSIUUU U €€ peryisiuusa. buotndeckuii moTeHuran nonyysiquu. MoaenupoBaHue THHAMUKA
nonynsiuuu. Kpusble pocra uymucinenHoctu nonyiasuuu. Kpusble BbDKHMBaHMS. Perymsmus



YUCIIEHHOCTU TMOIMYNSALMNA: POJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJjoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoNMOrMUecKo Humie BUAa. Mecroobutanue. MHOroMepHas MOJEIb
skosornueckor Humm Jhx.M. Xarunncona. Pa3zmepsl skonorndyeckoil Humu. [loreHunansHas u
peann30BaHHAas HUILIN.

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

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOjornueckue HWHBa3UU
Yy’KEPOJHBIX BUJIOB.

JleMoOHCTpaL U

IToptper: Ix. M. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monysauny, «lIpoctpancTBennas
CTPYKTypa nonyisauun», «Bo3pacTHble mnupamMuipsl nonyisiquun», «CKOpPOCTb 3aceleHus
MOBEPXHOCTU 3EMJIM Pa3IUYHBIMH OpraHuzMamu», «Monenb skosorudeckor numu JIx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKINN )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opranu3MoB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OHOLICHO3E.

Okocucrema kak oTkpeitasg cucrema (A. JIx. Tencnum). DyHKUMOHANIBHBIE OJIOKU
OpPraHuU3MOB B HIKOCHUCTEME: MPOIYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduveckue ypOBHH.
Tpoduyeckue nenu u ceru. A6uornyeckue 0y0ku 3xocucteM. [TouBbI U UIIBI B 3KOCHCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCHCTEME.

OcHoBHBIE ITOKa3aTeNN 3KocucTeMBl. broMacca n npoayKius. DKOJI0rH4eCKUe MUPaMUbl
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHUHM U HUX
OpUYMHBL. AHTpOIIOTEHHbIE BO3JeWcTBUSA Ha cykueccud. KimmakcHoe — cooOIecTBo.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

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

AHTpPOIIOTEHHBIE  DKOCUCTEMBI. Arposkocucrema. ArponeHos. Pazmuuus mexay
AQHTPONOTEHHBIMU U MPUPOJHBIMU IKOCHCTEMaMHU.

VYpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas ¢uiopa u dayHa.
CunaHTponu3anusi ropoJckoi ¢ayHbel. buonmormueckoe W  XO3MHCTBEHHOE 3HAaYECHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUHA  OpraHM3MOB B
skocucteMax. Porv kackadnoco s¢hgexma u 6u008-30ugpuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHHEPTUM U  BEIIECTB MEXAY CMEXKHBIMU
HKOCUCTEMaMHU. Y CTOWUYMBOCTb OPIraHMU3MOB, TMONYJISAIUNA W OKOCHUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO3JECHCTBUH.

Mexanuzmol  8030eticmeus  3a2pA3HEHUL  PA3HLIX MUNOE HA  CYOOP2AHUZMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOGHAX, OCHOBbl 3IKOJI02UHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeTo0IOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCUCTEMA IIMPOKOIMCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYMNIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAasl, JETPUTHAs)»,
«DKOJIOTHYECKas MUPaMUa YHCeT», « IKOJIOTHUECKas MHpaMuia OMOMacch», «DKOJIOrHYECKast
nupampaa sHeprum», «OOpazoBanue Oosota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocUcTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB M TOTOK
SHEPruu B arpoieno3ey, «IIpumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHHUU, KOJUICKIMM HACEKOMBIX, Uydella NTHUIl U 3BEpei,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIMX PACTCHUHN, aKBAPUYM KaK MOJIENb HIKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo03KOCUCTEMBD.

JlabopaTopnasi pa6ora «/3ydyeHue pazHooOpa3usi MEIKUX MOYBEHHBIX YWICHUCTOHOTHUX B
Pa3HbIX SKOCUCTEMAX.

IKCKypeusi «IKCKypCcHs B THIWYHBIN OnoreoneHo3 (B ayOpaBy, Oepes3HsK, €1bHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

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

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmeruianerapuas 00oj04Yka 3eMJIH, TJ€ CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH CyIecTBOBaHUS Onocheprr. OcobeHHOCTH OMochepsl Kak TIo0anbHON
sKocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BeuiecTB U
OMoreoXMMHYECKHe UKIBI (Yriiepoa, a3ota). PuTMuuHoCTh siBNeHuit B Ouocdepe.

3onanbHOCTh Onochepsl. [TonsTre 0 6MoMe. OCHOBHBIE OMOMBI CYIIU: TYH/Apa, XBOWHBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIMYECKHUE JIeca,
BBICOKOTOphsi. Knmnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpyktypa ¥ (QYHKIUS S>KHBBIX CHCTEM, OIEHKAa HX PECYpPCHOTO TMOTEHIHala u
O6uochepHbIX QYHKIUI.

JleMoOHCTpaL U

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

Tabmuuel u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot azora B npupone», «Kpyrosopot
yriepoaa B npupoae», «Kpyrosopor kucinopona B npupone», «KpyroBopor Bozbl B IpUpOIE»,
«OcHoBHBIE OuoOMBI cymmny, «Kmmumatmdeckue mosica 3emum», «TyHmpa», «Tairay,
«CMmemannbii  secy, «llIupokomucTBennbiit secy, «Ctemb», «CaBanHa», «llycThiHDY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU >KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TNpUYMHBL. Bo3zaeiicTBue denoBeka Ha Ounocdepy.
3arpsi3HeHue BO3MyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpyiienne noussl. OxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpOIIOTEHHOE  BO3J€MCTBHE Ha pPACTUTENbHBIK M KUBOTHBIM wmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbl NMPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoanbie Tepputopun (OOIIT). boranuueckue caasl U 300J0TUYECKUE
MapKH.



OcHOBHbBIE IPUHIIMUIIBI YCTOMUMBOTO Pa3BUTHUS YeIOBEUECTBA W MPHUPOAbL. ParronanbHoe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojormueckoro pasHooOpasus 3emumn. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIC OCTIEACTBHS.

Pa3BuTHe MeTOAOB MOHUTOPUHTA Pa3BUTHS OINACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemmubie ucciedosanusi nepexooa K pecypcocoepezaiowjeli U KOHKYPEHMOCNHOCOOHOU
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugarouue O00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3KOCUCmem U cnocobos 6opvobL ¢ HUONOBPENCOECHUAMU.
Pexoncmpykyus mopckux u HazemHuix 5KOCUCmeM.

JleMoOHCTpaL U

Tabmuer u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre ruapocheps»,
«3arpszHenne mouBbl», «[lapHukoBbiii  3ddekT», «Ocobo oxpaHseMble MNPUPOIHBIE
TEPPUTOPUNY, «MOEIN YIIPaBISIEMOTO MUPAY.

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



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJTHEI'O OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATBI

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

B cTpyKkType JTUYHOCTHBIX Pe3yJlbTaTOB OCBOCHUS MPOTpamMMbl MO OUOJOTHH BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HaHHE OOYYaroIIMMHCS  POCCUHMCKOW  Ipa)KIaHCKOU
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIIPEAEICHHUIO,
Hanuyue momueéayuu K OOydeHUIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXAeHUI JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH U MCTOPUUYECKUX TPAJAULUNA pa3BUTUA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHDb OOYUYAIOIIUXCS PYKOBOJACTBOBATHCSA B
CBOCH  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAMH, MPUCYLIIUMH  CHUCTEME
Ouosoruueckoro  oOpa3oOBaHMsSl, Haauuue NPABOCO3HAHUS  DKOJIOTMYECKOH  KYJIbTYpBI,
cnocobHoCcmu cmagums UEIN U CTPOUTH JKU3HEHHBIE IJIaHbI.

JIn4HOCTHBIE pPe3yabTaThl OCBOCHUS MPOTPaMMbl 10 OMOJOTUHM JOCTUTAIOTCA B €IUHCTBE
yueOHOM M BOCIUTATENbHON IEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMHU U JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHSTHIMU B
oOuiecTBe MpaBUJaMM UM HOPMaMHu IOBEAEHUS U CIIOCOOCTBYIOT IpoOIleccaM CaMOIIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEHW MO3UIMU JTUYHOCTH, MATPUOTU3MA U
YBa)XXCHUsI K 3aKOHY M IPaBOIOPSIKY, YEJIOBEKY TpyJa M CTapIIEMy IOKOJEHHUIO, B3aUMHOIO
YBaXEHUs, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0O W  TpaJulusaM
MHOTOHAalIMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIMYHOCTHBIE pe3yabTaThl OCBOEHHs yueOHOTo npenMera «buonorus» IOMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH O0YYarOLIUXCs PYKOBOJICTBOBATHCS COPMHPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON II€HHOCTHBIX OpHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXaAeHUH, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONbITA AEATEIBHOCTH B IIPOLIECCE PEAN3allMM OCHOBHBIX
HallpaBJIE€HUN BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YUCJE B YACTHU:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UMIUU  OO0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHAa POCCUIICKOr0 00IIeCTBa;

OCO3HaHME CBOMX KOHCTHUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, YBa)KEHHWE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH JIEATEIBHOCTH MPHU CO3JIaHUHU YU€OHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHBIX 33124, BBIMOJIHEHUN OMOJIOTMYECKUX KCIIEPUMEHTOB;

CIOCOOHOCTh  ONpeNeNiATh COOCTBEHHYIO MO3MIHMIO 110 OTHOLICHHIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME YUUThIBaTh B CBOMX JEMCTBHSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMU [IEHHOCTSMHU U COIUATBHBIM
MI0JIO)KEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBIMOJHEHUS Y4EOHBIX,
MO3HABATEJIbHBIX M UCCIEAOBATENbCKUX 3aJad, YBaXXUTEIHHOTO OTHOLIECHUS K MHEHHIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIIOTUYECKOTO COIEPIKAHMS;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOU IE€ATEIbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# SI3bIK U KYJIBTYPY, MIPOLLIOE U HACTOsIIIIEe MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOLIEHHE K NPUPOJHOMY HACIEAMI0 U MNaMSATHUKAM IMPUPOJBL,
JIoCTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIEHUE W pa3BUTHE
OHMOJI0TUY, TOHUMAaHKS 3HAY€HUs1 OMOJIOTHH B IIO3HAHUN 3aKOHOB IIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

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

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCUIICKOT0 HapoIa;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIFOYAs 3CTETUKY ObITA, HAYYHOTO W TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHUMaHUE SMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPO/BI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISATh
KauecTBa TBOPUYECKOM JIMYHOCTH;

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

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHM U OTIHIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJEICTBHN M HENMPHUATHS BPEIHBIX MPUBBIYCK (YIOTPEOJIICHHS aTKOTOJIs,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPy, OCO3HaHHE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, TUIAHUPOBATH W CaMOCTOSITENIBHO  BBITIONHATH  TaKYIO
JeATETbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaM TmpodecCHOHATLHON NeATeTbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpPA30BaHUIO HA MPOTSHKEHUU BCei
KU3HHU;

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:



9KOJIOTUYECKHU I11e71eCO00pa3HOe OTHOIIEHUE K IMIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKOW KYJIbTYphl: IPUOOpPETEHHE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEACTBUMN TSl OKpYXKaOLIEei cpeibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJI0rMYECKUX Ipo0sieM U IyTel UX peLIeHus;

CHOCOOHOCTh HCIIOJIB30BATh MPHOOpPETaeMbIe IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBUJ MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE JEHUCTBHUM, IPHUHOCAIIMUX BpeI OKPYKAIOLICH IPUPOIHOM cpene,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUITHBIE YKOJIOTUYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JecTBUH M IPEeOTBpaIlaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHMYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYyJBTYpbl, OIbITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
[I03HABATEJIbHON, KOMMYHUKATHUBHOM M COLMAIBbHOM IpPaKTUKE, FOTOBHOCTH K YYacTUIO B
IPAaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HAayKd M  OOILNECTBEHHOM IpPAaKTUKHM, OCHOBAHHOTO Ha JHAlOTe KYJbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEpILEHCTBOBAHUE A3bIKOBON U UUTATEILCKON KYJIbTYphl KaK CPEJCTBA B3aUMOAEHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIIJIEHHUS, CO3AaHUHU LIEIOCTHOTO MPECTABICHUs 00 OKpYy’KaroIieM
MHUpe KaK O €IUHCTBE NPUPOAbI, YelOBeKa U OOIIecTBAa, B IO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTH OWOJIOTMM JJII COBPEMEHHON LMBWIM3ALMU: 00ECTIeUeHUS
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pelatb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTeH BBIX0JIAa U3 III00aIbHBIX
HKOJIOTMYECKUX MPOo0JIeM U oOecrieueHus nepexoaa K yCTONdYMBOMY Pa3BUTHIO, PAllUOHATILHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, KaK COCTaBHOH YacTH (YyHKIHOHAJIHHON
rPaMOTHOCTHU o0yyarouuxcs, GopMUpyeMoil Mpu U3ydeHun OHOJIOTHH;

MOHMMAHUE CYIIHOCTH METOJIOB IO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIBb30BaTh IMOJydaeMble 3HAHHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKPYKAIOIIEr0 MHUpa M NPOMCXOJAMIMX B HEM H3MEHEHMH, yMEHHUE JelaTb OOOCHOBaHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHHs
po0JeM B peaibHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HaHHE IIEHHOCTH Hay4YHOH NeSTENbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUYAIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHUIO U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHMH IO OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ylbTaThl OCBOEHUSI ydeOHOro mpeamera «buoiorus» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHONH KapTHUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJIOBaHMEe, HAOIIOJEeHUE, W3MEpPEHUE, SKCIIEPUMEHT U JPYTHe); YHHUBEpCAIbHbIE
yueOHbIe JeiicTBUS (MO3HABAaTeIbHbIE, KOMMYHUKATHUBHBIC, PETYISTUBHBIE), 00eCIeunBaoIIne
dbopmupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMIIETEHITUH OOYyYarOlIUXCS,
CIOCOOHOCTh o0y4Jaronmxcs HCII0JIb30BaTh OCBOCHHBIC MEXIUCIUTIITHHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCaJbHbIE Yy4eOHBIC ICHCTBUS B IMO3HABATENBHOU U
COLIMATILHOM MTPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YpOBHE CpEIHEro OO0mero oOpa3oBaHWs Yy
oOygaromerocss Oyayr copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIbHBIC y4eOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Yy4eOHbIE JEWUCTBUSA, PETyIATHBHbIE YHHBEpCaJIbHBIC
yueOHbIe AeMCTBHSI, COBMECTHASI I TEIBHOCTD.

MeranpeameTHbie pe3ysbTaTbl OCBOCHUS MPOrpaMMbl CpeIHEro o01iero oOpa3oBaHHS
JIOJKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOoruvecKue aeicTBUsI:

CaMOCTOSITENIbHO (OPMYJHUPOBaTh M aKTyaJU3MpOBaTh MpoOjeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONB30BAaTh TMPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHalu3a,
CUHTE3a, CpaBHEHUS, Kiaccudukauu, 0000IIeHHUs), PaCKPbIBaTh CMBICT OHOJIOTHUYECKUX
MOHSITHI (BBIICIIATH HX XapaKTEPHBIE MPU3HAKH, YCTAHABIIUBATE CBS3H C APYTUMHU TOHITHIMH);

OTIPE/ICIIATh TEIHM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUHU WX JOCTHKCHUS,
COOTHOCHUTD PE3yIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU IENSIMU;

UCIIONIb30BaTh OMOJIOTHMYECKHUE TOHSATHUS Ui OOBbsACHEHUs (AKTOB M SBICHUNA KUBOM
TIPUPOJIBI;

CTPOUTH JIOTMYECKUE PACCYKICHHUS (MHIYKTHBHBIC, JICITyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

MPUMEHSITh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBCHHBIX CBS3CH H
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUMMA PAa3HOTO PoOja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HUCTOUHUKAX;

pa3pabaThIBaTh TUIAH PEHICHUS TPOOJIEMBI C YUETOM aHAIIM3a UMEIOIINXCS MaTepHAbHBIX
1 HEMaTepHATbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBHE PE3yJIbTATOB IICIISIM,
OIICHUBATh PUCKH TMOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pPabOTy B YCJIOBHUSIX pPEaTbHOTO, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:



BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
paspenieHust npoodJieM, CrIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMYHbIX METO0B I103HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUY, MPEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIICHHS, BIaJETh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMHU
MOHITUSIMA U METOJIaMU;

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

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyalM3UpOBAaTh 3ajady, BBIJBUTATh
TUNoTe3y €€ pelleHus, HaXOIUTh AapryMEHThl IJs JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHUM,
3aJ]aBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh TOJYYEHHbIE B XOJ€ pELICHHs 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

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

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTei;

BBIJIBUTATh HOBBIE HWJEH, NpPEJIaraTh OPHUTMHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMalMU (TEKCTe yueOHOro mocoOwus,
HAyYHO-TIOMYJISIPHOM JHUTEpaTrype, OMOJIOTHYECKUX CIIOBApsAX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampOChl M TNPUMEHATh pPa3IMYHbIE METOAbI NpH IOHCKe U OTOOope
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIB30BAHUS PA3IMUHBIX MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMaNbHYIO (OpMYy TNpEACTaBICHUS OHOIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JuarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIB30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBA TpH padboTe C OHMOIOTHYECKOM
uHpopManrell: TPUMEHATh XUMHUYECKUE, (PU3HMUECKHEe M MaTeMaTU4YecKHe 3HAKH M CHMBOJIBL,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALUMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) obenne:

OCYIIECTBIISITh KOMMYHHUKAIIUN BO BCeX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAJlOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TIpejajaraeMoil 3ajayd, YYMTHIBAaTb MHTEPECHl U
COTJIACOBAaHHOCTD MO3UILUHN APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCHN);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QJIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(PIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJI€Th PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBHS, MOHHUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUSI C HCIIOJI30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
dbopM B3aMOAEUCTBUS NPH pelLIeHUH yueOHOH 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NCHCTBUH ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4iIeHa KOJUIEKTHBA,

OPUHUMATh IEJIM COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
NercTBUs MO €€ JOCTH)KEHHUIO: COCTaBJIATh IJIaH JEHCTBUH, pacrpenensaTh poiau C Y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I'0 y4aCTHHKA KOMaH/bl B OOLIUIN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJlaraTb HOBBIC INIPOEKTHI, OLEHWBATh WJEHU C TO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMUYECKOE IIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITH MHUIIMATHBHBIM.

OBJiajieHHe YHUBEPCAIbHBIMH PeryIsTHBHBIMM A€l CTBHSIMU:

1) camoopranu3amms:

UCTIONIB30BaTh OMOJOTMYECKHE 3HAaHUS JUIA BBIABICHHA NpoOJIeM M WX pEHICHHs B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0pPOBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBaTH COOCTBEHHBIE 3aJa4M B 0Opa30BaTENbHOW JESITEIbHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;

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

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHHIO U TIPOSIBICHUIO IMIMPOKOM SPYIUIIMH B PA3HBIX 00JaCcTAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIETSIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JACHCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIOIH30BATH MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;
YMETb OIL[CHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS [0 UX CHIXKEHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;
3) npuHATHE ceds1 U IPYTrux:
NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,
MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.
HPEAMETHBLIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS cojepKaHMs ydeOHoro mpeamera «buonorus» Ha
yrayOIEHHOM YpOBHE OPUEHTUPOBAHBI Ha o0ecriedeHre MpoGmiILHOr0 00y4IeHUS 00yJarOIIIXCsl
Oouonornu. OHM BKIIOYAIOT: creUu(UYEcKUue s OHONOTMM HAy4HbIE 3HAHHS, YMEHUS U
CIocoObl JEMCTBUIM MO OCBOECHHIO, HMHTEPHpPETAMUd U NIPeoOpa3OBaHUIO 3HAHWM, BHJbI
NEeSITEIbHOCTH MO IOJyYEHUIO HOBBIX 3HAHMH M MX NPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B PEAJIbHBIX KU3HEHHBIX CUTyalusax. [IpeamerHbie pe3ynpTaTsl IPEACTABJICHbI 110 T0J1aM
U3YYEHHUS.

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

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe M POJIK OUOJIOTUHM B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B IIO3HAHUU 3aKOHOB MPUPOABI M
pelIeHny MpodieM paloHAIbHOIO IPUPOIOTIOIB30BaHMS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUHY;

BJIaJICHHE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIOYAET: OCHOBOINOJAraroline
OMOJOTMYECKHEe TEPMHUHBI W TIOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboiu3M, IOMEocTas,
CaMOpEeTryJIsILMs, CaMOBOCIIPOU3BECHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kimetoynas Teopus T. IlIBanna, M. Ilnelinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o nenrpax
MHOT000pa3usl U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NIEPBOIO MOKOJIEHHUS, pacIIETJICHHUs, YUCTOThI FaMeT, HE3aBUCUMOro HacieoBanus I'. Menaens,
TOMOJIOTHYECKUX PSJIOB B HAacleACTBeHHOM wu3aMeHumBocth H. M. BaBuiioBa), mpHHUIMIBI
(KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAY4YHOT'O MO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTHYECKHUX
HCCJIETOBAHMSIX KUBBIX 00BEKTOB (OMHCAHNE, U3MEPEHNE, HAOI0JeHIE, SKCIIEPHUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBbIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucle OakTepuil, rpuOOB, pacTeHHIA,
’KUBOTHBIX U YE€JIOBEKa, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUM, )KMUBOTHBIX, YEIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHM, J>KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPAILCHUS SHEPTHH,
OposkeHHst, aBTOTPO(HOr0 M reTepoTpo(hHOro TUMOB MUTAHMS, (POTOCHMHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPHOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, PAa3MHOKEHHUS,
WHIMBUYAJIbHOTO Pa3BUTHUs OpraHu3Ma (OHTOre€He3a), B3aUMOJICHCTBHUSA T'€HOB, IeTepo3Hca,
UCKYCCTBEHHOTO 0TOO0DPA;



YMEHHME YCTAHABIMBATh B3aWMOCBSI3M MEXAYy OpPraHOMAAMH KIETKH M HUX (YHKIHIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH U X (PYHKIUSIMHU, MEXTy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHUid, >KMBOTHBIX M 4YEIIOBEKa M MX (QYHKIHSIMH, MEXKIy CHCTEeMaMHU OPraHOB U HX
GyHKIUSAME, MEXAY JTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO IMKJIA U KU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHHE BBISIBJISITH OTIUYHUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIC PACTCHHMH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOIIOTUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIL;

YMEHHUE pelaTh OWOJIOTHYECKHE 33aJa4H, BBIIBISATh MNPUYUHHO-CIEICTBEHHBIC CBS3U
MEXYy HCCIeyeMbIMH OHOJOTHYECKHUMH TpPOIeCCaMd U SIBICHUSMHU, JEJIaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOIATh MpaBHia TPU
pabote ¢ y4eOHBIM U Ta00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTATbHBIMU CPEACTBAMU,
dbopMynupys 1eib UCCIe0BaHuUs, aHATM3UPOBATh MMOJYYCHHBIE PE3YJIbTAThI U JIeNIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO IMPEICTABISATH
MOJTy4YEHHBIE PE3yJIbTaThl HA YYCHUYECKUX KOH(PEPEHIINAX;

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

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BbIOOp Oyyieil npodeccuoHalbHON AEATENbHOCTH B
obnactu OMOJIOTUH, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIbCKOTO XO35HCTBA, MHUIIIEBOM
NPOMBIIIJICHHOCTH, YIIyOJIATh TIO3HABaTEeNbHBIA HMHTEPEC, HANPAaBICHHBIM Ha OCO3HAHHBIN
BBHIOOP COOTBETCTBYIOIIEH Mpodeccud U TPOAOIKEHHE OMOJIOTHYEeCKOro o0pa3oBaHUsA B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUW O MECTE W POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(GbOopMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
MPUPOJBI U PEHICHUH HKOJIOTHUYECKUX MPOOJIEM YeOBEUeCTBa, a TaKXKE B PEIICHUU BOIPOCOB
PaMOHATFHOTO TPUPOJIONIONB30BaHUs, U B (HOPMUPOBAHMHM IICHHOCTHOTO OTHOIIEHHS K
npupojie, OOIIECTBY, YEJIOBEKY, O BKJIAJ€ POCCUUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHE BJIAJIeTh CHCTEMON OMONOTMYECKUX 3HAHUHM, KOTOpas BKJIIOYAET ONpEAeTeHHS U
MOHMMaHHUE CYINTHOCTH OCHOBONOJATalOMIUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTteMa, Owuocdepa), Ouonormdyeckue Teopun (dBomronroHHas Teopus Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomroruu), ydenus (A. H. CeBepuoBa — 0 MmyTsSX U HampaBICHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. Baiin6epra, 3aponsimeBoro cxonctsa K. M. bopa), npasuna (Munumyma lO. JIubuxa,
9KOJIOTUYECKON MUPaMHUIBI SHEPTHH ), TUTOTE3bI (TunoTte3a «vupa PHK» V. I'mnbepra);

YMEHHE BJIAJIETh OCHOBHBIMH METOJAMU HAyYHOTO TO3HAHHS, WCIOIh3YEeMbBIMU B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHMCaHUE, H3MEpEHHeE,



HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISIBJICHUS] U OLIEHKH aHTPOINOTCHHBIX M3MEHEHUN B
IPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE NPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
Oounocteppl, CTaOMIM3UPYIONIETO, MABIXKYIIETO W Pa3pbIBAIOIIET0 €CTECTBEHHOro 0TOopa,
AJJTONATPUYECKOr0 U CUMIATPUYECKOT0 BU000pa30BaHUs, BIUSHUS JIBIKYIIUX CHII 3BOJIOLUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpene OOMTaHMs, YepeOBaHUsS
HaIpaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3U MEXAY IPOIECCaMU SBOJIONUH, ABMKYIIUMU
CHJIAaMU aHTPOIOTeHe3a, KOMIIOHEHTAMH Pa3JIMYHbIX 3KOCHUCTEM M NPUCHOCOOIECHUSMU K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTIUYNTEIBHBIC IPU3HAKH )KUBBIX CUCTEM, IPHCIIOCOOICHHOCTh BUI0B
K cpene oburtaHusi, aOUOTHUYECKUX M OMOTHUYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aWMOCBS3EH
OpPraHU3MOB B COOOIIECTBAaX, AHTPOIIOTCHHBIX U3MEHEHUN B IKOCHCTEMAaxX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLINE apryMEHThI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelIbCTBa pOJICTBA OPraHU3MOB pa3HbIX CHCTEMATUYECKUX TIPYIIIL,
B3aMMOCBSI3M OPraHU3MOB M CpeAbl OOUTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEeHHUs] MHOT000pa3us BUAOB M DKOCHCTEM KaK YCIIOBHUS COCYLIECTBOBAHMSI MPUPOJIBI U
YeJI0BEYECTBA,

YMEHHUE pemaTh OWOJIOTHYECKHE 33aJa4H, BBISBISATh NPUYUHHO-CICICTBEHHBIC CBS3U
MEXJy HCCIEAyeMbIMH OHOJOTHYECKHMMH TpOIeCCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIIOIATh MpaBHia TPU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 000PYI0BAHHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, NPOBEPATb HUX OSKCIEPUMEHTAIBHBIMH CpPEJICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYEHHBIE PE3Y/IbTaThl U JIEJIaTh BHIBOJIBI;

YMEHUE Y4YacTBOBaTh B YYEOHO-HCCIEIOBATEIHCKON padoTe MO OMOJIOTUM, DKOJIOTHH U
MeIWIMHe, MPOBOAMMON Ha 0a3e HIKOJNBHBIX HAYYHBIX OOIIECTB, W MyOJIMYHO TPEICTABIISATH
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUUYECKUX KOH(EPEeHIHIX;

YMEHHUE OIICHMBAaTh THUIOTE3bl W TEOPUM O IPOUCXOKIACHUU JKU3HHU, 4YeJOBEKa U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpeAOTBpAllleHUs TI100abHbIX
U3MEHEeHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayiiei mpodeccuoHaabHON 1EATEIbHOCTH B
o0mactd  OMOJOTMM, SKOJOTMH, IPHPOJIONONIB30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3SHCTBA, MUIIEBOM MPOMBIIIJIECHHOCTH, YIIyOIsTh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OMOJIOTHYECKOro o00pa3oBaHUs B OPraHU3aLUAX CpEIHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.



TemaTnveckoe MIIaHMPOBAHUE

11 KUIIACC
KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l IporpaMmb1 Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATETBLHBIE
padoThI padoThI pecypesI
1 3apokJeHNe U Pa3BUTHE IBOJTIOIMOHHBIX 4 bubnnoreka [JOK
MIPEJICTABICHUN B OMOJIOTUI https://m.edsoo.ru/7f41c292
2 Mukpo3Bostonus 1 €€ pe3yabTaThl 14 1 2 bubmnorexa LIOK
https://m.edso0.ru/7f41c292
3 MakpoaBosroius 1 e€ pe3yabTaThl 6 Eubmorexa IIOK
https://m.edsoo0.ru/7f41c292
4 [IpoucxoxxaeHue u pa3BUTHE )KU3HU Ha 15 1 15 bub6nuoreka [IOK
3emuie ' https://m.edsoo.ru/7f41c292
bu6nmoreka [JOK
5 [TpoucxoxaeHne 4eI0BeKa — AaHTPOIIOTEHES 10 1 1 https://m.eds0o.ru/7f41c292
e) _
6 S — 3 1 05 | DubmioreraliOK
P Janopra ' https://m.edsoo.ru/7f41c292
C OKpYIKaroIeH cpenon
bu6mmoreka [IOK
! OprauusmeL u cpena oduTanus 9 15 https://m.edso0.ru/7f41c292
. bubmuorexa [JOK
8 JIKOIOTHA BUJIOB 1 MOMYISIHIA 9 ! 0.5 https://m.edsoo.ru/7f41c292
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE 12 1 05 bubmuorexa [JOK
CHUCTEMBI ' https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
10 brocdepa — riobaibHas SKOCUCTEMA 6 https://m.eds0o.ru/7f41c292
bu6mmoreka [IOK
11 Hlenosex n okpyxaiomas cpena 6 1 https://m.edsoo.ru/7f41c292
12 PeszepBHOE Bpems 8 bubmmorexa LOK

https://m.edsoo.ru/7f41c292
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11 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
bubmuorexa [JOK
1 OBomonnonHas teopus Y. Jlapsuna 1 03.09.2024 = https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a
5 JBroKyIMe CUIIBI 3BOJIIOLMHA BUIOB 110 1 04.09.2024 bu6mmoreka [IOK
Y. JapBuny https://m.eds00.ru/863e6122
Bopr0Oa 3a cymecTBoBaHme,
3 €CTECTBEHHBIN U MCKYCCTBEHHBIN 1 05.09.2024 bubmorexa HOK
y o https://m.eds00.ru/863e6564
oTbop
® .
4 OPMHUPOBAaHUE CUHTETUYECKOU 1 10.09.2024 bubnuoreka [IOK
TEOPHUU SBOJIIOIUU https://m.edsoo.ru/863e674e
5 OTanbl HBOJIIOIMOHHOTO IpoLecca: 1 11.09.2024 bubnuoteka [JOK
MUKPOIBOIIOLMS U MaKPOIBOJIFOLIHS https://m.edsoo.ru/863e6b72
6 [Tomyssiius — snemeHTapHast 1 12.09.2024 bubnnorexka [JOK
€IMHUILIA BOJIOLIHHI https://m.eds00.ru/863e6b72
3aKOH T€HETUYECKOTO PaBHOBECHSI
Jx. Xapmau, B. Baitn6epra.
bubmuorexa [JOK
7 JIab S B 1 0.5 17.09.2024
abopatopHas pabota <i PIABJICHHE https://m.edso0.ru/863e6870
W3MEHYHBOCTH Y 0COOEH OJTHOTO
BHJIa)
bubmuoreka [JOK
8 9 1 18.09.2024
JICMCHTAPHBIC (PAKTOPBI JBOIOLIHH https://m.eds00.ru/863e6d5c
9 Dddekt ocHoBarens. Idhdext 1 19.09.2024  bubnuoteka [JOK
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OYTBUIOUHOT'O rOPJIbILIKA

https://m.edso0o.ru/863e6e88

Murpauuu. U300 nomysiuii: bubmuorexa [JOK
10 24.09.2024
reorpaduueckas, Onomoruaeckas https://m.edso00.ru/863e9336
. bu6mmoreka [IOK
EctectBenHsbIi 0TOOp —
11 i ) 25.09.2024  https://m.eds00.ru/863e6ff0
HAPABIIONII GAICTOP SBOMORHH https://m.edso0.ru/863e716¢
. bubnuorexa [JOK
26.09.2024
12 Honosoit otoop https://m.eds00.ru/863e766¢
13 Kontponbnas pabota Nel mo teme 05 01.10.2024 bubnuorexa [JOK
«9BomounoHHasg teopus Y.JlapsuHay https://m.eds00.ru/863e7c98
[Tpumeps! mpucmocobieHuit y
OpPraHU3MOB: MOP(OJIOTUIECCKHE,
busnonornueckue, OMOXUMHUIECKHE, Eu6 1IOK
UOJINOTEeKA
. . 02.10.2024
14 noBeneH4yeckue. JlabopatopHas 0.5 https://m.edsoo.ru/863e7aae
pabota «IIpucnocobaenus
OpPTaHU3MOB M UX OTHOCHUTEIbHAS
1EJIeCO000Pa3HOCTh)»
Bun, ero kpurepuu u cTpykTypa.
15 JlaGopatopHas pabota «CpaBHeHUE 05 03.10.2024 bubnnoreka [JOK
BUJIOB IO MOP(OJIOTHUECKOMY https://m.edso00.ru/863e7dc4
KPUTEPUIO»
bu6mmorexa [IOK
08.10.2024
16 CTpyKrypa Bita https://m.eds00.ru/863e796e
17 Bunoob6pa3oBanue kak pe3yabTar 05.10.2024 bubnuorexa [JOK
MHUKPOIBOJOLIMU https://m.edso00.ru/863e796e
18 CBs13b MUKPOIBOJIIOIIUU U 10.10.2024 bubnmoreka [JOK
SMUAEMUOJIOTHI https://m.edsoo.ru/863e7540
19 MaKpOdBOTIOTHS. 15.10.2024  Proymorexa [OK

https://m.edso00.ru/863e81h6
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[TaneonTonornueckue MeTOAbI
W3Y4YEHUS IBOJTFOIIUN

https://m.edsoo.ru/863e831e

Buoreorpaduueckue MeTobI

bu6mmoreka [IOK

20 16.10.2024
W3y4EHUS IBOJIOLUU https://m.edsoo.ru/863e7f4a
DMOPHOIIOTHYECKHE U CPABHUTEIBHO- Eu6 1OK
nOInOTEKA
21 MOP(}OJIOTHYECKIE METOALI N3YUEHUS 17.10.2024
po a yi https://m.edsoo.ru/863e81b6
3BOJIIOIUU
MornekynsipHO-TeHETHUECKUE, Eub 10K
nomoTeKa
22 OMOXUMUYECKHE U MATEMATUYECKUE 22.10.2024
https://m.edso0.ru/863e8436
METO/IbI U3YUYCHHSI SBOTIOIIUN
bu6mmorexa [IOK
23 OO011e 3aKOHOMEPHOCTH ABOJIFOLIAN 23.10.2024
m p 1 https://m.edso0.ru/863e86f2
KonTtponbHnas padora Ne2 no teme Bu6 10K
noJmoTeKa
24 «Bug. 24.10.2024
a https://m.edso00.ru/863e8878
Mukpoa3Bosrorus. Makpo3BOTIOLUS»
Ha e ores OUCXO0XKJIC
o5 YUHBIC TUTIOTE3bI TIPOUCX 0K ICHUS 05.11.2024 bubnuoreka [IOK
JKU3HU Ha 3eMiie https://m.edsoo.ru/863e89a4
OHAyYHBIE IPEICTABICHUS O
26 Honayu pen 06.11.2024 bubnmoreka [IOK
3apOKICHUH KU3HU https://m.edsoo.ru/863e8c60
o o
97 CHOBHBIE 3Tarbl HEOPraHUYECKON 07.11.2024 bubnuorexa [JOK
ABOIIOIUU https://m.edso00.ru/863e8c60
bu6mmorexa [IOK
28 I'unoTessl 3apOXKICHUS XU3HA 12.11.2024
POXKA https://m.edsoo.ru/863e8efe
Ucropust 3emiu u MeToIbI €€
n3yuenus. JJaboparopHas padora
29 ye paTopHaA p 0.5 13112024  Duomaorexa IIOK
«M3y4yeHue u ONUCaHue UCKOIAeMBbIX https://m.edso0.ru/863e8efe
OCTaTKOB JPEBHUX OPTaHU3MOBY
30 HauanpHbIe 3Tabl OpraHuvdecKoi 14.11.2024  bubnuoteka [JOK
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HBOJIIOLIAU https://m.eds00.ru/863e8d78
31 DBOJIIOIHS DYKAPUOT 19.11.2024
OcHOBHBIE 3TaIlbl 3BOJIIOLUU
39 pPacTUTEIILHOTO MUPA. HpaKTI/I‘le(iKaH 05 20.11.2024 bubnmoreka [JOK
pabora «/3yueHne ocoOeHHOCTEH https://m.eds00.ru/863e9214
CTPOEHHS PaCTECHHI pa3HbIX OTIEIOB)»
33 OCHOBHBIE 3Tarbl YBOJIOIUN 21.11.2024 bubnuorexa [JOK
’)KUBOTHOTO MHpa https://m.eds00.ru/863e9214
K 0
34 OHTpoJsbHas paboTa Ne3 1o Teme 05 26.11.9024 bubnuoreka [IOK
«IIpoucxoxeHre KU3HU Ha 3eMJIe» https://m.edsoo.ru/863e9336
bubmuorexa [JOK
Pa3BuTHe )xu3HM Ha 3emIe 1o 3paM U
35 27.11.2024 | https://m.eds00.ru/863e6122
feprosam https://m.eds00.ru/863e632a
36 MaccoBble BBIMUPAHUS — 28.11.2024 bubnnorexka [JOK
SKOJIOTUYECKUE KPU3UCHI IPOLIOrO https://m.eds00.ru/863e6122
37 CoBpeMeHHBIH KOJIOTHYECKUI 03.12.2024 bubnuorexa [IOK
KpHU3HUC, €r0 0COOEHHOCTH https://m.eds00.ru/863e6564
38 CoBpemeHHas cucrema 04.12.2024 bubnuoreka [IOK
OPraHU4eCKOro MpoIIIOro https://m.edsoo.ru/863e674e
39 OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIbI 05.12.2024 bubnmuotexa [JOK
OpraHu3MOB https://m.eds00.ru/863e6b72
bu6mmorexa [IOK
40 A — 10.12.2024
HTPOTIONOTHA — Hayka 0 HeHOBeKe https://m.eds00.ru/863e6b72
41 Pa3BuTHe npeacraBineHuii o 11.12.2024 bubmuorexa [IOK
MPOUCXO0XKICHUU YEIOBEKA https://m.eds00.ru/863e6870
MecTo yenoBeka B CUCTEME Bu6 OK
42 opranudeckoro mupa. JlaboparopHas 0.5 12.12024 nosmoreka I

pabora «3yuenne ocoOeHHOCTEH

https://m.edso0.ru/863e6d5c
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CTPOCHUSA CKCJICTA YCIIOBCKA,
CBA3aHHBIX C IMIPAMOXOXIACHHUEM

bubmuoreka [JOK
43 17.12.204
Jlemicyliute CiIs! aRTpONOTeHesa https://m.eds00.ru/863e6e88
CooTHOIIIeHHE OMOJIOTUIECKIX U Bt 1OK
nonIMoTeKa
44 18.12.2024
COUMATBHBIX (aKTOPOB B https://m.eds00.ru/863e9336
AHTPOIIOTEHE3E
bubmuorexa [JOK
45 OCHOBHBIE CTaIMM AHTPOIIOTE€HE3a 19.12.2024 | https://m.eds00.ru/863e6ff0
https://m.edso00.ru/863e716c
bubmuorexa [JOK
46 11 24.12.2024
ICOTCHCTHIA H [ATICOTCHOMIKA https://m.eds00.ru/863e766¢
47 Kontponbnas pabota Ne4 o reme 95 129024 bubnmnorexa [JOK
«Pa3BurtHe Xu3HU HA 3eMIIe» https://m.eds00.ru/863e7c98
Yenoseueckue pachl. [IpakTuueckas Eub 1OK
nonmoTexa
48 1 05 26.12.2024
padora « v3yqu1/1e JroTorIHeCkX https://m.edso0o.ru/863e7aae
aJlanTanuii YeIoBeKa»
49 MexaucuuInianHapHble METObI 14.01.2005 bubnnoreka [JOK
AQHTPOIIOJIOTUN https://m.edsoo.ru/863e7dc4
bubmuorexa [JOK
50 3 15.01.2025
BPOACHAE H PASBHTHE SKOIOTHH https://m.eds00.ru/863e796e
Mertonst skonoruu. JlabopaTopHas Eub 1OK
uOIMoTeKa
51 s 1 0.5 16.01.2025
paboTa (WISYHEHHIE METOMIOB . https://m.edso0.ru/863e796e
AKOJIOTUYECKHUX UCCIIEAOBAHUIN)
59 3HavyeHHEe SKOJOTUUECKUX 3HAHUU AJIs 51.01.2025 bubnmoreka [JOK
YyesoBeKa https://m.eds00.ru/863e7540
bubmuoreka [JOK
53 Dxosiorudeckue hakTopsl 22.01.2025 | https://m.edso0.ru/863e81b6

https://m.edso00.ru/863e831e
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Abuotnueckue paxkropsl. CBeT Kak
9KOJIOTHYECKu# (hakTop.

bubmuoreka [JOK

54 Jlab 0 B 0.5 23.01.2025
aboparopHai p fl OTa (BBIABICHHC https://m.edsoo.ru/863e7f4a
MPUCTIOCOOICHUI OpraHU3MOB K
BIIUSTHUIO CBETa»
AlGuotnueckue GakToOpHbI.
TemmnepaTypa Kak S3KOJIOTHYECKHA
55 daktop. JlaboparopHas pa60Ti1 05 28.01.2025 bubnuorexa [JOK
«BpIsBICHUE TPUCTIOCOOICHHI https://m.eds00.ru/863e81b6
OpPTaHU3MOB K BIHSHHIO
TEMIIEPATYPHI»
AobuoTtndeckue hakTopbl. BiaxkHOCTh
KaK 3KOJIOTUYECKHI PakTop. Eub 10K
UOJINOTEeKA
56 Jla6 0 0.5 29.01.2025
abopatoprast pabota https://m.eds00.ru/863e8436
«AHaTOMHYECKHE 0COOEHHOCTH
pacTeHHIA U3 pa3HBIX MECT OOMTAHUS
bu6mmoreka [JOK
57 C 0 30.01.2025
PE/RT QDUTAHIS OPTatisMon https://m.eds00.ru/863e86f2
bu6mmoreka [JOK
b 04.02.2025
58 HOTIOTHICCKHE PHIMH https://m.eds00.ru/863e8878
bubmuorexa [JOK
X 05.02.2025
59 M3HCHHBIC (POPMEI OPraHH3MOB https://m.edso00.ru/863e89a4
bu6mmoreka [IOK
60 b 06.02.2025
HOTHHECKHE (aKTOPEI https://m.eds00.ru/863e8c60
3HavyeHne OMOTUIECKUX Bu6 LOK
uOIMoTeKa
61 i % 11.02.2025
BIAUMOJICHCTBIH JUIA CYIICCTBOBAHIA https://m.edso0.ru/863e8c60
OpTaHU3MOB B CpeJie OOUTaHUS
62 DKOJIOTHYECKUE XaPAKTEPUCTUKHI 12.02.2025 bubnmoreka [JOK

MOomyJasanuu

https://m.edso0.ru/863e8efe
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OCHOBHBIC ITOKa3aTCIIN MOITYJIAINN

bubmuoreka [JOK
63 13.02.2025
YUCJIICHHOCTb, INIOTHOCTh, BO3PAaCTHAS https://m.edsoo.ru/863e8efe
Y TI0JIOBAsI CTPYKTYypa
OcHOBHBIE TIOKA3aTENIN TMOMYJISIIHN:
64 0’K1aE€MOCTb, IPUPOCT, TEMIT POCTA 18.02.2025 bubmorexa HOK
P > IPHPOCT, TEMIT pocta, o https://m.eds00.ru/863e8d78
CMEPTHOCTH, MUTPALIUN
65 DKOJIOrM4ecKasi CTpyKTypa 19.022025 bubnnoreka [JOK
MOMYJISIIUAN https://m.edsoo.ru/863e9336
N bubmuorexa [JOK
66 20.02.2025
JutamuKa HOMYIALHK 1 €€ peryIIsiius https://m.eds00.ru/863e9214
KoHntposbhas padota Ne5 mo teme BuG 10K
noNMMoTeKa
67 . 25.02.2025
«OKosIOrHA. JKONOrHHECKHC https://m.edso00.ru/863e9214
bakTopsI»
DKOJIOTHYeCcKast HUIIa BUIA.
J
68 abopartopHast paboTta ) 05 26.02.2025 bubnnoreka [JOK
«[IpucnocobneHus: ceMsiH pacTeHHH K https://m.eds00.ru/863e9336
pacceneHuro»
bu6mmoreka [IOK
69 Bu kak crucreMa oy Isiyiz 27.02.2025  https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
70 3aKOHOM?pHOCTI/I MOBEJICHUS 1 04.03.2025 bubnmnoreka [JOK
MUTpALUH )KUBOTHBIX https://m.eds00.ru/863e6122
7 Coo0111ecTBO OpraHu3MOB — 05.03.2025 bubnmoreka [JOK
OmoIeH03 https://m.edso0o.ru/863e6564
bubmuorexa [JOK
72 06.03.2025
DKocucTeMa Kak OTKpPBITasi cUcTeMa httos://m.edsoo.ru/863e674e
73 KpyroBopoT BemiecTB 1 HOTOK 11.03.2025 bubnnoreka [HOK

SHCPTHUU B SKOCHUCTCMC

https://m.edso0.ru/863e6b72
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bubmuorexa [JOK

74 O (S € 12.03.2025
CHOBHBIE TMTOKA3aTETN IKOCUCTEMBI httos://m.edsoo.ru/863e6b72
bu6mmoreka [IOK
75 2 eCKHe 13.03.2025
KOTOTHABCIHE HHpaMiitst https://m.eds00.ru/863e6870
bu6mmoreka [IOK
76 n 0 — 18.03.2025
SMEHEHIA COODIMECTE — CyRuectit https://m.edso0.ru/863e6d5c
[TpupoHbIE 3KOCUCTEMBI. Eub 10K
noNMMoTeKa
77 9 .0 19.03.2025
KOCIfCTeMH 03P 1 PEK. IKOCHCTEMbI https://m.edsoo.ru/863e6e88
MOpeH ¥ OKeaHOB
[TpupoHbIE 3KOCUCTEMBI. Eub 10K
nOJIMOTEeKA
78 9 5 20.03.2025
HOCHCTCMBL TYHAD, J16COB, GTene, https://m.eds00.ru/863e9336
MyCTHIHBb
bu6mmoreka [IOK
79 AHTpPOIIOT€HHBIE IKOCUCTEMBI 01.04.2025 = https://m.edsoo.ru/863e6ff0
https://m.edso00.ru/863e716¢
Ypboskocuctemsl. [IpakTuueckas B LIOK
nonMMoTeKa
80 0 1 0.5 02.04.2025
paboTa (CISYCHHE 1 Orcanue https://m.eds00.ru/863e766¢
ypOOIKOCUCTEMBI
3aKOHOMEPHOCTH (hOPMUPOBAHUS
81 OCHOBHBIX B3aNMMOJIECHCTBUH 03.04.2025 Eubmorexa IIOK
o https://m.eds00.ru/863e7c98
OpPTaHW3MOB B 3KOCHCTEMAaX
K 6ota Ne6
82 OHTpOJIbHAs paboTa 10 TEME 08.04.2025 bubnnoreka [JOK
«buonenos.Oxocucrema https://m.edsoo.ru/863e7aae
83 buocdepa — oOuienianerapHas 09.04.2025 bubnnorexka [JOK
o6oouka 3emiaun https://m.edso0o.ru/863e7dc4
v B.1. B
84 YeHHue €PHAJICKOTO O 10.04.2025 bubnmoreka [JOK
ouocdepe https://m.edso00.ru/863e796e
85 3aKOHOMEPHOCTH CYIIECTBOBAHHUS 15.04.2025  bubaunoreka LIOK
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ouocdepsr
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86 KpyroBopotsl BeliecTs u 16.04.2025 bubnnoreka [HOK
OHOreOXUMHUYECKUE IIUKIIBI https://m.edsoo.ru/863e7540
3oHanbHOCTH OUOChepbl. OCHOBHBIC bubmorexa [IOK

87 HOMLL VI 17.04.2025  https://m.eds00.ru/863e81b6

yu https://m.edsoo.ru/863e831e
. bubnuorexa [JOK
88 Yy 0 22.04.2025
CTOHHHBOCTS GHOCHEPEI https://m.edsoo.ru/863e7f4a
89 DKOJIOTMYECKUE KPUZHUCHI U UX 93.04.2075 bubnuorexa [JOK
MIPUYHHBI https://m.eds00.ru/863e81b6
. bubnuorexa [JOK
90 B 0 24.04.2025
03ACHCTBHE HelloBeka Ha Guochepy https://m.eds00.ru/863e8436

01 AHTpOHOl“eHHUOG BosneﬁCTBUI/Ie Ha 59.04.2075 bu6mmoreka [IOK
PacTUTENBHBIN U )KUBOTHBIN MU https://m.eds00.ru/863e86f2

bu6mmoreka [JOK

92 0) 30.04.2025

Xpara HpHpOAH https://m.eds00.ru/863e8878

93 OcHOBHBIE IPUHLIHUIIBI YCTOWYUBOTO 02.05.2025 bubnuoreka [IOK
Pa3BUTHS YEJIOBEUECTBA U IIPUPOJIBI https://m.edso00.ru/863e89a4

04 Konrtpomnsnas pabora Ne7 rmo teme 06.05.2025 bubnuoreka [IOK
«buocdepar https://m.eds00.ru/863e8c60

95 O00011EeHME 10 TEME ) 07.05.2025 bu6mmorexa [IOK
«MHKpOIBOIIIOLNA U €€ PE3yIbTaThD» https://m.eds00.ru/863e8c60

96 O00011EeHME 10 TEME ) 08.05.2025 bubmuorexa [JOK
«Makpo3BoJIIOIUA U €€ pe3yJIbTaThI» https://m.eds00.ru/863e8efe
O6o00611eHMe IO TeMe 6 1IOK

nOIMOTEeKA

97 11 13.05.2025
(- POHCXOIACHIE 1 PAsBITHE MM https://m.edso00.ru/863e8efe
Ha 3emiie»

98 O06o06mIeHne o Teme 14.05.2025  bubmuoteka [JOK
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«IIponcxoxeHne 4enoBeKa —

https://m.edsoo.ru/863e8d78

AHTPOIIOTEHE3)
O000mmenue mo TeMe «IKOIOTHS — BuG 1OK
HOIHnoTEKA
99 1 15.05.2025
HayKa O B3aMOOTHOMICHHAX https://m.eds00.ru/8639336
OpPTaHU3MOBY
100 O6006menue mo reme «OpraHu3Mbl U 1 90.05.9025 bu6mmoreka [IOK
cpena oOuTaHus» https://m.edsoo.ru/863e9214
101 O0600611IEHNE TT0 TeNie «DKOIOTrHs 1 59.05.2025 bu6mmorexa [IOK
BUJIOB U NIOMYJISLIUI https://m.eds00.ru/863e9214
102 O606menue o Teme «buochepa — 1 53.05.2025 bubnnoreka [JOK
rio0abHas S3KOCHCTEMAY https://m.edso0.ru/863e9336
OBILIEE KOJIMYECTBO HACOB I10 102 75

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

buomnorus, 11kmnacc. Yrioyonennsiii ypoens /A.B. Tepemos, P.A. Ilerpocora
AxnnonepHoe obmectBo MznarensctBo «IIpocBemenuey, 2023r.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Paboune terpaau no O6meit 6uonoruu 11xmace noxa penakmueii [laceunnka,
Yyebnoe nocobue «JInnus xuzam», 10 kmace [laceunuk B.B., A.B.Tepemos, P.A.
[lerpocosa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
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