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2.2.1.11. Pabouyas nporpamma y4e0HOIo nmpeamera
buosaorus
VYri1yO6n€HHbIN ypPOBEHD

(mmsa 10-11 xmaccoB)



MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma no yde6HOMY mpenmetry "buonorusa" (manee - OuoJsiorusi) Ha YpOBHE CPEIHEro OOIIEero
obOpazoBanHus pazpadborana Ha ocHoBe DenepanpHOTo 3aKoHa OT 29.12.2012 Ne 273-d3 «O06 06pa3oBaHuU B
Poccuiickoit ®eneparuny, ®I'OC COO, Konnenmuu npenogaBanus ydeOHoro npeamera «buomorus» u
OCHOBHBIX TIOJIOKEHHUH (henepabHON pabodeit mporpaMMbl BOCIIUTAHMUSL.

VYueonniit npeamet «buonorusy yrinyonéaHoro ypoBHs u3ydenus (10—11 kmaccer) SBISETCS OTHUM U3
KOMIIOHEHTOB TIpeMeTHON obnactu «EctecTBeHHO-HayuHbIe npeameTsiy. CornacHo mojoxeHusm OI'OC
COO mpodunpHbIe y4eOHBIC TPEIMETHI, W3ydaeMble Ha YIIyOJEHHOM YpPOBHE, SIBISIOTCS CIIOCOOOM
mupdepennnann  00ydeHHST Ha YypPOBHE CpemHero ooOmero oOpa3oBaHHWs W MPU3BAHBI 00ECIICUUTH
MIPEEeMCTBEHHOCTh MEX/1y OCHOBHBIM OOIIMM, CPETHUM OOLIUM, CPEAHUM MPO(PECCHOHATBHBIM U BBICIIUM
oOpazoBanueM. B To ke BpeMs KaXIbli M3 3TUX Y4E€OHBIX MPEIMETOB JIOJDKEH ObITh OPHUEHTHPOBAH Ha
MPUOPUTETHOE pelIeHHEe 00pa30BaTEIbHBIX, BOCHUTATENBHBIX W PAa3BUBAIOIIMX 3aJay, CBA3AHHBIX C
npodopueHTanueit 00yJaromuxcsi 1 CTUMYJIMPOBaHUEM HHTEpeca K KOHKPETHON 001acTh HayYHOTo 3HAHUS,
CBSI3aHHOTO C OMOJIOTHEH, METUITNHOM, SKOJIOTHEH, IICUXO0JIOTHEH, CIIOPTOM HJIK BOSHHBIM JICTIOM.

[Iporpamma mo ydebHOMy mpeamety "buonorus" naér mpeacTaBieHUE O IEIH U 3aJadax U3Y4CHHS
yaeOHoro mpenmera «buonorusi» Ha yriayOJEHHOM YpOBHE, OmpeaesseT o0si3aTeabHOEe (MHBAPHUAHTHOE)
MpeIMETHOE COJIEpPIKaHUe, €ro CTPYKTYpHUPOBAaHME IO pa3jeiaM U TeMaM, pacIpelielieHHe MO Kiaccam,
PEKOMEHAYET TMOCIeI0BATEIbHOCTh HM3y4YeHHs] Y4eOHOro Marepuaia ¢ Y4€TOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKKM Y4eOHOTO Ipoliecca, BO3PacTHBIX OcoOeHHocTel oOydaromuxcs. B
nporpaMMe Mo OWOJIOTUH pPEaJTn30BaH MPUHIUI MPEEMCTBEHHOCTH C H3y4eHHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO 0011ero o0Opa3oBaHusi, Oiaronapsi 4eMy MpOCMaTpUBAETCS HANPaBIECHHOCTh Ha TMOCIEYIOIIee
pa3BUTHE OHOJIOTMYECKMX 3HAHWUH, OPUEHTUPOBAHHBIX Ha (OPMHPOBAHHE €CTECTBEHHO-HAyYHOTO
MHPOBO33PEHHUS, IKOJOTUYECKOTO MBIILIECHUS, MPeACTaBICHUI O 310pOBOM 00pa3e KU3HU, Ha BOCIUTAHHE
OEepeXHOTO OTHOIICHUS K OKpYXalolled MpUpOIHOU cpene. B mporpamme mo OHMOJIOTHH TakKe MOKa3aHbI
BO3MOJKHOCTH yueOHOTO npenmeta «buonorus» B peanmsanuu tpedoBanuit ®I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, METaNpeIMETHbIM M MPEAMETHBIM pe3yibTaraM OOy4deHHs U B (OPMUPOBAHUU OCHOBHBIX
BUJIOB Y4€OHO-TI03HABATEIBLHON JESITENbHOCTH 00YyUYaIOIIUXCs 10 OCBOCHHUIO COJIEPIKAaHUS OMOJIOTHYECKOTO
00pa3zoBaHus HA YPOBHE CpeIHEro 001Iero oopa3oBaHus.

VY4eoOnniii npenMet «buosiorusy Ha ypoBHE CPEIHETO 00I1IeT0 00pa3oBaHus 3aBepIIacT OMOJOTHIECKOES
o0pa3zoBaHHe B INKOJIE M OPUEHTUPOBAH HA PACIIMPECHHE U YriIyOJeHHE 3HAHUM OOYYArOIIUXCs O KUBOU
MPUPO/Ie, OCHOBAX MOJIEKYJIIPHOH U KJIETOYHOM OMOJIOTHH, SMOPHOJIOTUH U OUOJIOTUH PA3BUTHUS, T€HETUKH,
CeJIEKIIMU, OMOTEXHOJIOTHH, IBOJIIOLIMOHHOTO YYEHUS U 3KOJIOTHH.

N3yuenue yueGHOTO npeamera «bruonorus» Ha yriyoJeHHOM YpOBHE OPHEHTHPOBAHO HA MOJATOTOBKY
oOyyaronuxcs K MOCIEeAYIOIEeMY MOJy4eHHI0 OMOJOrM4eckoro oOpa3oBaHHMs B BYy3aX M OpraHH3alUsaxX
cpenHero npodeccruoHanbHOro oopasoBanusi. OCHOBY €ro CoAepkKaHHs COCTABIISIET CUCTEMa OMOJIOTHYECKUX
3HAHWUN, TOJYYEHHBIX NPU H3YYEHUU OOYHYaIOIIMMHUCA COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/esioB
OMOJIOTMHM Ha YPOBHE OCHOBHOTO 001Iero oopasosanus, B 10—11 kimaccax 3T 3HaHUS MMOJTYYalOT Pa3BUTHE.
Tak, pacmupeHsl U yrayOjaeHbl OMOJOTHYECKHE 3HAHUS O PACTCHHSX, JKUBOTHBIX, Ipubax, OaKTepHsx,
OpraHu3Me 4YejoBeKa, OOIIMX 3aKOHOMEPHOCTSX MKHU3HHU, JOMOJHUTENIBHO BKJIIOYEHBI OMOJIOTHYECKUE
CBEICHUS MPHUKIATHOTO U TOMCKOBOTO XapakTepa, KOTOPbhIE MOXHO HCIOJIb30BaTh KaK OPUEHTHUPHI IS
nocieayronero Beibopa mpodeccun. Bo3MokHa TakKke HHTErpanus OMOJIOTHYECKHX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMU, MTOJTYYEHHBIMU 00YYarOMMMHUCS MPU W3y4eHUHU (PU3MKHU, XUMUHU, Teorpaduun
1 MaTEeMaTHKH.

CtpykTypa mporpamMmbl 1o ydeOHOMy mpenmery "buomorus" oTpakaeT CHCTEMHO-YPOBHEBBIH W
ABOJIIOIIMOHHBIA TOAX0Ab! K U3ydeHHto 6nosioruu. CoriacHO UM, MU3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH,
XapaKTepHbIE JJIs KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIMH, YBOJIIOLUY OPTraHMYECKOTO MUpa Ha 3emiie,
coxXpaHeHHUs1 OMOJIOTHYECKOTO pa3HooOpasus miaaHeThl. Tak, B 10 ki1acce n3y4aroTcsi OCHOBBI MOJIEKYJSIPHOM
1 KJIETOYHOW OHMOJIOTHH, SMOPHOJIOTHA U OWOJIOTMM Pa3BUTHS, TCHETHKH U CEJICKIIMH, OMOTEXHOJIOTHH U
CUHTETUYECKON OHOJIOTHH, aKTyaJIu3UPYIOTCS 3HAHMS 0Oydarolmuxcs Mo OOTaHWKE, 300JI0TUH, aHATOMHH,



¢uznonorun yenoBeka. B 11 kiacce m3ydaroTcsi 3BOJIOIUMOHHOE YUYEHHE, OCHOBBI 3KOJOTHMHM U yYEHHUE O
ounocdepe.

VYueoOnniii npeamer «buosorus» npuszBaH 00€CIEYUTh OCBOCHHE OOYYAIOMIUMHKCS OMOJOTHYECKHUX
TEOpUM M 3aKOHOB, WCH, TPUHILIUIIOB U MPABUJI, JISKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBl MUpPA, 3HAHUI O CTPOEHUH, MHOTOOOPa3HMH U OCOOEHHOCTSIX KIIETKHM, OpraHu3Ma, MOIMYJIALUH,
OMOLIEHO3a, SKOCHUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JOCTIKEHHUSX, COBPEMEHHBIX HCCIIEJOBAHUAX B
OMOJIOTHH, MPHUKIATHBIX AacleKTax OMOJIOTMYECKUX 3HaHUU. (s pa3BUTHS U TOJAEpKaHMS HHTEpeca
oOyuaronuxcs K OMOJIOTUH HapsiAy CO 3HAYUTENBbHBIM 00bEMOM TEOPETUYECKOTO MaTepuaa B COJIEpKaHuu
MPOrpaMMbl IO OMOJIOTHUH MPETYCMOTPEHO 3HAKOMCTBO C UCTOPHEN CTaHOBJICHUS U Pa3BUTHUS TOW WM MHOM
oOnmactu OHWOJIOTHUH, BKJIAJAOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B peEUICHHE BaKHEUIIUX
OMOJIOTMYECKUX U SKOJOTHYECKUX MPoOIIeM.

Lenp wusydyenus yueOHoro mnpeamera «buonorus» Ha yriayOaEHHOM YpOBHE — OBIJIAJICHUE
00y4aroUMMUCS 3HAHUSIMHU O CTPYKTYPHO-(PYHKIIMOHAIBHOM OpraHU3aliy )KUBBIX CUCTEM Pa3HOTO paHra u
npuoOpeTeHne YMEHHI HCIOJIb30BaTh 3TH 3HaHUSA B (OPMUPOBAHHWU HHTEpeca K ompeienéHHOM obiactu
poheCCHOHANBHON JIEATETLHOCTH, CBA3aHHOW C OWOJOTHEH, WM K BBIOOpPY YYEOHOTO 3aBEACHHS IS
MIPOIOJKEHHS] OMOJIOTHYECKOTO 00pa3oBaHUsI.

Joctmkenne 1enu u3zydeHuss ydyeOHoro mpeamera «buosorus» Ha yriayOia€HHOM —ypOBHE
obecrieunBaeTcs PeIIeHUEM CIIEIYIOUIUX 3a/1a4:

OCBOEHHE O0YJAIOITUMHUCS CHCTEMbI OMOJIOTHYSCKUX 3HAHUM: 00 OCHOBHBIX OMOJIOTHYECKUX TEOPHSIX,
KOHLEMIUAX, THUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSX U MpPaBUIaX, COCTABISIOLIUX COBPEMEHHYIO
€CTECTBEHHO-HAYYHYIO KapTHHY MUPA; O CTPOCHUU, MHOT000pa3uu U 0COOEHHOCTSIX OMOJIOTHYECKUX CUCTEM
(k7eTKa, opraHu3Mm, MOMYJISINs, BU, OMOTEO0IIEH03, OMocdepa); O BBIIAIOIMIUXCS OTKPHITHIX U COBPEMEHHBIX
UCCIIEIOBAaHUAX B OHMOJIOTUH;

O3HAaKOMJICHHE OOY4YaloIUXCsl C METOJaMU T[O3HAaHUS >KUBOW MPUPOIbI: HCCIEI0BATEIbCKUMHU
METOJaMH OHMOJIOTHYECKUX HAayK (MOJEKYJISPHOH M KJIETOYHOW OWOJIOTHH, SMOPHOJOTHM W OHOJIOTUH
Pa3BUTHUSL, TEHETUKH U CEJICKIIUU, OMOTEXHOJIOTUN U CHHTETUYECKOM OMOJIOTUH, TATIEOHTOJIOT U, SKOJIOTHH);
METO/IaMU CaMOCTOSTEIbHOTO MPOBEACHUS OMOJIOTUYECKUX MCCIEIOBaHUN B JIaOOpaTOpUH U B MPHUPOIE
(HabmroieHue, u3MepeHue, SKCIEPUMEHT, MOJICTTUPOBAHHKE);

OBJIaJIeHUE 00YYaIOMMMHUCA YMEHUSIMU: CAMOCTOSTENIbHO HAXOUTh, aHAJTU3UPOBATh M HUCIOJIb30BaTh
OMOJIOTMYECKYI0 HH(POpPMAIMIO; IOJb30BaTbCsl OMOJOTMYECKOM TEPMHHOJOTMEH W CHMBOJIMKOM;
YCTaHaBIMBATh CBA3b MEXKIY pPa3BUTHEM OHOJIOTUM M COIMAIbHO-KOHOMHUYECKHMMH U 3KOJOTUYECKUMHU
npoOeMaMH YeJI0BEYECTBA; OL[CHUBATh MOCIEICTBUS CBOCH JIEATEIHHOCTH IO OTHOLIEHUIO K OKPYXKaroIIeH
MIPUPOIHOM cpenie, COOCTBEHHOMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX JIt0/Iel; 000CHOBBIBATh U COOIONATD
Mepbl MPOUIAKTUKH WH(GEKIIMOHHBIX 3a00JICBaHMWM, MpaBuUiia TOBEACHUS B TPUPOJE U oOecredeHus
0€30MacHOCTH COOCTBEHHOM KU3HEACSITETLHOCTH B UPE3BbIYAMHBIX CUTYAIUSAX TIPUPOJIHOTO U TEXHOT€HHOTO
XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayYHbIE OTKPBITHA B 0071acTH OMOJIOTHY;

pa3BUTHE Y 00YJAIONINXCS UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B IIpOIIECCe 3HAKOMCTBA C
BBIJAIOIIUMHUCS OTKPBITUSMU U COBPEMEHHBIMU UCCIIETOBAaHUSIMU B OMOJIOTHH, PEIIAeMbIMH €10 TPoOIeMaMH,
METO/I0JIOTHEN OMOJIOTHYECKOT0 NCCIIEIOBAHMSI, TPOBEACHUS SKCIIEPUMEHTAIbHBIX UCCIEI0BAaHU, pEIICHUS
OMOJIOTMYECKUX 3334, MOJICTUPOBaHMs OMOJIOTUYECKHX OOBEKTOB U MPOLIECCOB;

BOCITUTaHHE Y 00yJaromuXcsl IEHHOCTHOTO OTHOILIEHUS K )KUBOW MPUPOJIE B LIEJIOM U K OTJCJIbHBIM €€
oOBbeKkTaM U SIBJICHUSIM; (HOPMUPOBAHHE IKOJOTUUYECKOW, T€HETHYECKOW TIpaMOTHOCTH, OOIIeH KYJIbTYpbl
MOBEJICHUS B IPUPOJEC; MHTETPAIIUN €CTECTBEHHO-HAYYHBIX 3HAHUM;

npuobpereHue  O0y4arOIMMHUCA  KOMIIETEHTHOCTH B pAallMOHAJIbHOM  IPUPOJIOTOIH30BAHUU
(cobmoieHne TpaBUJI TOBEACHHUSI B TPUPOJIE, OXpaHbl BHJIOB, AKOCHUCTEM, OHWochepbl), COXpaHCHHH
COOCTBEHHOTO 3JI0POBBS U 37J0POBBS OKPYKAIOIIUX JIFOACH (CoOmoIeHrs Mep npopriIakTHKN 3a00JIEBaHHM,
obecrnieueHre 6€30MaCHOCTH KU3HEAEATEILHOCTH B UpE3BbIYaHBIX CUTYALUSIX TPUPOJIHOTO U TEXHOT€HHOTO
XapakTepa) Ha OCHOBE MCIOJIb30BaHUS OMOJIOTMUECKUX 3HAHUM U YMEHU B MOBCEAHEBHOMN KU3HU;



CO3/IaHUE YCIIOBHH Ui OCO3HAHHOTO BBIOOpA OOYYArOIIMMUCS WHIUBUAYaTbHOH 00pa3oBaTEebHOMN
TPAaeKTOPUH, CIIOCOOCTBYIOIICH TOCIEAYIONIEMY MPO(HEeCCHOHATEHOMY CaMOOTIPE/ICIICHUIO, B COOTBETCTBHH C
WH/IMBUyIbHBIMA HHTEPECAMHU M MMOTPEOHOCTSMHU PErHOHA.

OO611ee yncI0 YacoB, OTBEACHHBIX HA M3YUYCHHUE OMOJIOTHH Ha YrITyOJICHHOM YPOBHE CPEIHEr0 OOIIEero
obOpazoBanusi, coctaiser 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Heneno), B 11 kmacce — 102 gaca (3
yaca B HEJIEIIO).

OT60p opraHm3aMoHHBIX (POPM, METOJOB U CPEACTB 00YUEHUST OMOJIOTHH OCYIIECTBIIACTCS C YUETOM
cienu(UKA ero COJEpXKaHWs WM HAINPaBICHHOCTH Ha MPOJOJDKEHHE OHOJIOTHYECKOTO 00pa3oBaHUs B
OpraHu3aIusIX CPEAHEro NpoPEeCCHOHATBHOTO U BBICIIIETO 00pa30BaHUsI.

OO0s3aTeNTbHBIM YCIIOBHEM TPH O0yYEHUW OMOJIOTMH Ha YTIIIyOJIEHHOM YPOBHE SIBJISICTCSI TIPOBEIICHUE
a00paTOPHBIX U MTPAKTUUYECKUX paboT. Takke ydyacTue 0Oydaromuxcs B BHIIOJTHEHUH ITPOCKTHBIX U y4eOHO-
UCCIIEIOBATENILCKUX pabOT, TeMaTHKa KOTOPBIX OMNpEICISeTCS YYUTEIeM Ha OCHOBE HMEIOIINUXCS
MaTepUATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOTHBIX YCIOBHIA.



COJEPKAHUE OBYYEHUA
10 KITIACC

Copep:xaHue MpOrpaMMbl, BBIACICHHOE KYPCUBOM, HE BXOJUT B POBEPKY rOCYAAPCTBEHHON UTOTOBOM
arrectaruu (['MA).

Tema 1. buojsiorusi Kak HayKa

CoBpemenHass Ouonorusi — KOMIUIEKCHass Hayka. Kparkas wuctopusi pa3BUTHS OHOJIOTHH.
buonornueckne Hayku W u3ydaemble MU MpoOsieMbl. DyHIaMeHTadbHbIE, MPUKIATHBIE U TOHUCKOBBIE
Hay4YHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HavyeHre Ouosiorud B (OPMHUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHUHBI MUpA.
[Ipodeccun, cBszanHpie ¢ OWojorHMel. 3HAYCHHE OHMOJIOTHMH B TPAKTHYECKOW ICATEIHHOCTH YETOBEKa:
MEUIINHE, CEIbCKOM X03SICTBE, MPOMBIIIJIEHHOCTH, OXpaHE MPUPO/IbL.

JdemoHcTpanuu

[Toptpetsr: Apucrotens, Teodpact, K. JIunnei, XK. b. Jlamapk, Y. Jlapsun, V. I'apseii, I'. Mennens,
B. U. Bepnaackuii, U. I1. IlaBnos, . . Meunukos, H. U. BaBunos, H. B. Tumodeen-PecoBckuii, [x.
Yorcon, ®@. Kpuk, [1. K. benses.

Tabnuue! u cxeMbl: «CBsI3b OMOJIOTUH C IPYTUMH HayKammy, «CucremMa OMOJIOTHYECKUX HAYK.

Tema 2. /KuBble cucTeMbl M UX H3yYeHHUE

JKuBble cucTembl Kak mpeaMeT n3ydeHus Ouosioruu. CBOMCTBA JKUBBIX CUCTEM: €IMHCTBO XUMUYECKOTO
COCTaBa, JUCKPETHOCTb U LEJIOCTHOCTb, CIIO)KHOCTh M YIOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb,
caMOOpraHu3allvs, CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTh, U3BMEHYMBOCTh, POCT U Pa3BUTHE.

YPOBHM OpPraHu3aliu *KUBBIX CUCTEM: MOJEKYISPHBIMA, KJIETOYHBIA, TKAHEBBIM, OpPraHU3MEHHBIM,
MOMYJISIIIMOHHO-BUIOBOM, SKOCUCTEMHBIHN (OnoreoneHoTndeckuii), onochepusiit. [Iporieccer, mpoucxoasimme
B KUBBIX cucteMax. OCHOBHBIE IpU3HAKHU XUBOro. JKu3Hb Kak Gopma cyiiecTBoBaHUS Marepuu. Hayku,
M3Y4Yalollre KUBbIE CUCTEMBbI HA Pa3HBIX YPOBHSAX OpraHU3allNM.

N3yuenune xxuBbix cucteM. MeTtonbl Onosiorndeckoit Hayku. HaOmoneHue, nusmepeHue, SKCIIepUMEHT,
cucrtemaTtusanus, MetaaHanus. [loHsATHE O 3aBUCMMOM M HE3aBUCUMOM TmiepeMeHHoul. [lnanupoBanue
skcriepuMenTa. [loctaHoBka u mpoBepka rumotre3. HyneBas rumnote3a. I[loHsTtwe BBIOOpKHM U €€
noctoBepHOCTh. Pa3bpoc B Ouosnornueckux naHHbBIX. OIEHKa JOCTOBEPHOCTH MOJIyYEHHBIX PE3YJIbTaTOB.
[IpuunHbI HCKa)KEHUS PEe3yIbTATOB SKCIepuMeHTa. [loHsTHE cTaTHCTUYECKOTO TecTa.

JdemoHcTpanuu

Tabmumpl u cxembl: «OCHOBHBIC TIPU3HAKH KU3HWY», «buosorndeckue cuctemor», «CBOMCTBA KHUBOM
MaTepumn», «YPOBHU OPraHU3alMH KUBOU MPUPOJIbD, «CTpOCHHUE KUBOTHOU KIETKN», « TKaHU )KUBOTHBIXY,
«CucTeMBbI OpraHOB YEJIOBEUECKOTO Oprann3may, «buoreorieHos», «buochepar, «MeToapl H3ydeHUS KUBOU
MIPUPOIBI».

ObopynoBanue: JsaboparopHoe oOOpyJdOBaHWE MJIs TPOBEACHUS HAOMIONCHUM, W3MEPCHHUH,
AKCIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHue pa3IUYHBIX METOI0B IPU U3YUEHUU KUBBIX CUCTEMY.

Tema 3. buosiorust KjieTkn

Knerka — cTpykTypHO-GYHKIIMOHATBHAS €AUHUIA KUBOTO. VIcTOpusi OTKphITHSA KieTkH. PaboTsr P.
I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. BupxoB). OCHOBHBIEC MOJIOXKEHUS
COBPEMEHHOM KJIETOYHON TEOPHHU.

MeToipl MOJIEKYJISIPHOM M KJIETOYHON OWOJIOTHH: MHUKPOCKOMNHSA, Xpomarorpadus, snexrpodopes,
METO/I MEYEHBIX aTOMOB, AuddepeHuanbHoe HeHTpUPyrupoBanue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue
Quxcuposanuvix Kiemox. ONEKTpoHHas MHUKpockonusi. Kowugokanvnas muxpockonus. Bumanvhoe
(npudsicusHeHHoe) uzyueHue Kiemox.

JdemoHcTpanuu

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



Tabmumpl 1 cxeMbl: «CBETOBOM MHUKPOCKOI», «JIEKTPOHHBIH MHKPOCKOI», «VcTopus pa3BuUTHS
METO/I0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOTIPENIapaThl PACTUTENbHBIX, )KUBOTHBIX 1 OaKTEpUAIbHBIX
KJIETOK.

IIpakTHyeckasi padora «/3yueHrne MeTOI0B KJIETOYHOU Onosioruu (xpomatorpadus, sneKTpodopes,
muddepennnansaoe nentpudyruposanue, [ILP)».

Tema 4. XuMuyeckasi opraHu3anus KIeTKH

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKpPO- W YJAbTPaMHKpPOAJIEeMEHThl. Boma u €€ poJsib Kak
pacTBOpUTENIS, peareHTa, y4acTHe B CTPYKTYPHUPOBaHUU KIIETKH, TEIUIOpEryasiund. MuHepaibHbIe BellecTBa
KJIETKHU, UX OMOJIOrH4ecKast poJib. Pojib KaTHOHOB 1 aHHOHOB B KJIETKE.

Opranuueckue BellecTBa KiIeTKU. buosnornueckue mnoaumepsl. benkn. AMHHOKHCIOTHBIM COCTaB
0enkoB. CTpyKTypbl OENKOBOW MoOJIeKy/bl. IlepBudHas cTpykrypa Oeiika, TENTUIHAs CBsA3b. BropuuHas,
TpeTUYHasi, YeTBEpTUYHAs CTPYKTyphl. JleHarypamnus. CoiictBa OenkoB. Kiaccuduxamus OenkoB.
buonornueckue ¢pyHkiuu 6enkoB. [Ipuonui.

VYrneBoapl. MoHOCaxapuibl, TUCaXapuIbl, OJUTOCAXapyIbl U ToJucaxapuasl. OOImMiA TUTaH CTPOSHUS
1 (PUBHKO-XMMHYECKHUE CBOMCTBA YriaeBoA0B. buonornueckue GyHKIMH YTIEBOAOB.

Jluuner.  TmapodunbHo-ruapodoOHBIe cBolicTBa. Kiaccubukamuss aunuaoB. Tpurimiepuisl,
dbochomunuapl, BOCKH, cTepoubl. buonorndeckue GyHKIuu aunuaoB. OOmme CBOHCTBA OMOJOTHYECKHUX
MeMOpaH — TeKy4ecTb, CIOCOOHOCTh K CAaMO3aMbIKaHHUIO, MTOJIYTIPOHUIIAEMOCTb.

Hykneunoseie kucinotel. JJHK u PHK. Crtpoenue nyknemHoBbiX kucioT. Hykneotuasl. [Ipunimn
komruieMeHTapHocTu. IlpaBuno Yapradda. Crpykrypa JITHK — nBoitHas crupanb. MecTOHaXoXIeHUE M
ounonornueckue ¢pynkuu JJHK. Bugst PHK. ®ynkunu PHK B kieTke.

Crpoenune monekynsl AT®. Makpospruueckue cBs3u B mojiekyine AT®. buonorundeckue QpyHkmmm
AT®. BoccTaHOBJICHHBIC TIEPEHOCUYNKU, UX QYHKIIUH B KJIETKe. JIpyeue mykieozuompughocgpamor (HTD).
CexenupoBanue [IHK. Memoouwl cenomuxu, mpanckpunmomuxu, npomeomuxu.

CtpykrypHas OwoJsorusi: OHOXMMHYECKHE W Ouodu3Mueckue WCCIEeNOBaHMUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl OMOMOJeKya. Mooenuposanue cmpykmypol U QYyHKYUil OUOMONEKYT U UX
Komniexkcos. Komnvromepuwiii ouzaiin u opeanudeckuil cunmes 6UOMOJNEKY U UX HeNPUPOOHBIX AHANO208.

JdemoHcTpanuu

[Toptpertsr: JI. Ionunr, dx. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep, C. [Ipy3unep.

Huarpammbl: «PacnpeneneHue XMMHUYECKHMX HJIEMEHTOB B HEXHMBOM mpupojae», «Pacmpenenenue
XMUMHUYECKUX DJIEMEHTOB B KUBOI MPUPOJIE».

Tabmuuer u cxemsl: «llepuoanueckas Tabmuna XUMHYECKUX 3JIEMEHTOB», «CTpOEHHE MOJEKYJIbI
BOJbI», «BemectBa B coctaBe opraHm3mMoB», «CTpoeHHE MOJCKYNIbl Oenkay, «CTpyKTypbl O€TKOBOM
MOJIEKYNbI», «CTpoeHHE MOJIEKYI YTIeBOAOBY, «CTpoeHre MOJIEKyYN TUIUAOBY, «HyKiIenHOBbIE KUCTOTHI»,
«Ctpoenue moiiekysbl ATD».

O6opynoBaHue: XUMHYECKas TTocyia 1 000pyI0BaHHE.

JladopaTopHas pa6ora «OOHapyxeHHE O0EJTKOB C MOMOIIbIO KAYeCTBEHHBIX PEAKITUI.

JlaGoparopHasi padora «VccinenoBaHue HYKIEMHOBBIX KHUCIIOT, BBIJEICHHBIX U3 KJIETOK Pa3UYHBIX
OpPraHU3MOBY.

Tema 5. Ctpoenue n yHKUUM KJIETKH

Tunel KIETOK: SyKapuoTHUecKas U npokapuotuieckas. CTpyKTypHO-(QYHKIIMOHAIbHBIE 00pa30BaHUs
KIIETKH.

Crtpoenue npokapuoTHdeckoi kiaeTku. Kierounas crenka 6akrepuii u apxeir. OcoOeHHOCTH CTPOSHUS
reTepoTpoHOM B aBTOTPOGHOMN MPOKAPUOTHIECKUX KIIETOK. MeCcTO U pojih MPOKAPHUOT B OMOIIEHO3aX.

Crpoenne u (yHKIIMOHUPOBAHUE DJYKAPUOTHYECKOW KieTku. [lmasmatmdeckas meMOpaHa
(urazmanemMma). CTpykTypa Iuia3MaTHdecKod MeMOpaHbl. TpaHCIOPT BEHIECTB uepe3 IIa3MaTHUYECKYIO
MeMOpany: mnaccuBHBI (muddy3us, obneruénnas mauddys3us), aKTUBHBIA (MIEPBUYHBIA W BTOPUYHBIN
akTUBHBIN TpaHcnopT). [Tomynponumnaemocts MeMOpaHbl. PaboTa HaTpuii-KaqMeBOro Hacoca. DHAOIHUTO3:



MUHOIIUTO3, (aronuTo3. Ik3ommTo3. Kierounas crenka. CTpykTypa ¥ (QYHKIHHM KIETOYHOW CTEHKH
pacTeHui, TpuboB.

Hurtommazma.  I{uroszonb.  I{utockener.  JIBwkeHwe  muromiasMbl.  OpraHouzibl  KIJIETKH.
OnHoMeMOpaHHBIEC OPraHOU Bl KIIETKH: SHIo1uIazmMaTudeckas ceth (DI1C), anmapat ['oab ke, TM30COMBI, UX
cTpoeHue u (GyHKIUH. B3auMocBsa3b OJHOMEMOpaHHBIX OpPraHOMIOB KieTkH. CTpoeHue TpaHyIspHOTrO
petukynyma. Mexanusm nanpasnenus odenxos ¢ IIIC. CuHTe3 pacTBOPUMBIX 0einKkoB. CHHTE3 KJIETOYHBIX
MeMOpaH. ['maakuii (arpaHyasipHBIN) SHAOIUIa3MaTHYeCKUi peTukyinyMm. CekpeTopHas (QyHKIMs ammapara
TlNombmxu. Moougukayua 6eakos 6 annapame Ionvoacu. Copmuposxa 6enkos 6 annapame I onvooicu.
TpaHcnopt BeliecTB B KieTke. Bakyonu pacTutenbHbIX KieToK. Kierounsiit cok. Typrop.

[ToyaBTOHOMHBIE OPraHOWBI KJIETKU: MUTOXOHJIPUHU, TUIACTUBL. [Ipoucxoscoenue MumoxoHopuil u
naacmud. Cumobuoeenes (K.C. Mepexckosckuii, JI. Mapeynuc). CtpoeHne M (GyHKIIUH MHUTOXOHIPHUN W
wiactuf. [lepBuuHble, BTOpUYHBIE U CIIOKHbBIE TUIACTUABI (DOTOCHHTE3UPYIOUINX FYyKapuOT. XIIOPOIUIACTHI,
XPOMOILIACTBI, IEUKOTIACTHI BBICIIMX PACTCHUH.

HememOpanubie opranouapl kiaetku CTpoeHue M (yHKIMH HEMEMOpPAaHHBIX OPraHOUJIOB KIIETKH.
PuGocomel.  IIpomescymounvie ¢punamenmol. MuxkpoduiaMeHTbl. AKmuHo8ble MUKPODUIAMEHMbL.
MplieyHbIe KIETKH. AKMUHOBble KOMIOHEHMbl HeMbluleyHbIX KiemoK. MUKkpoTpyOouku. KiieTouHblii ieHTp.
CtpoeHne W JABWKEHHE J>KTYTMKOB W pECHUYEK. MHKpoTpyOOUYKM muToIuiasMel. llenTpuons. benxu,
accoyuuposanHule ¢ MUKpoguiamenmamu u muxpompybouxamu. MomopHule benxu.

Anpo. ObGonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIPBIIIKA, UX CTPOCHHE W (YHKIUHU. SnepHbIi
0enkoBbIil MaTpukc. [IpocTpaHCTBEHHOE pacHoioKEHUE XpPOMOCOM B MHTEpPGha3HOM sape. JyxXpomamuH u
cemepoxpomamur. benku XpoMaTWHA — TUCTOHBL. /J[unamuxa s0epHou 06o0nouku 6 mumose. SloepHuiii
Mpancnopm.

Knerounsie BxmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK HJYKapHOT (pacTUTENbHOM,
YKUBOTHOM, TPHOHON).

JdemoHcTpanuu

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

Tabmumpr 1 cxembl: «CTpPOCHHE DYKApUOTUUECKOW KIETKH», «CTpPOCHHE MKWUBOTHOM KIIETKHY,
«CTpoeHHe pacTUTENIbHON KIETKW», «CTpOCHUE MUTOXOHAPUNY, «Aapo», «CTpoeHne mpoKapuoTHYECKOU
KIIETKI.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKpPOIpEenapaThl pacTUTEIbHBIX, MKHUBOTHBIX KJIETOK,
MUKpOTpenaparbl 06aKTepHalbHbIX KIETOK.

JlaGoparopHas padora «/3yueHue CTpOeHUs KIETOK Pa3JIMYHbIX OPraHU3MOBY.

IpakTuyeckasi padora «/3yueHue CBOWCTB KICTOYHOM MEMOpaHBI.

JlaGoparopHas padora «/ccnenoBanue mia3Moliv3a 1 Jemia3MoJin3a B pACTUTEIIbHBIX KIETKAX».

IIpakTnyeckas padora «l/3yuenue ABMKEHUS HUTOIIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U NMpeBpalleHne JHEPruM B KJIeTKe

AccUMIIALNS U JUCCUMUIIALINS — IB€ CTOPOHBI MeTabosn3Ma. Tunbsl 0OMeHa BElIecTB: aBTOTPO(HBII
U rerepoTpodHbIif. YdacTue KUCIOpoaa B OOMEHHBIX Ipolieccax. JHepreTudeckoe oOecreueHnue KIETKU:
npeBpamieHue AT® B oOMeHHBIX mnporieccax. {DOEpMEHTATHBHBIM XapakTep peakuil KIETOYHOTO
Metabomm3ma. DepMeHTH, MX CTPOCHHE, CBOWCTBA M MexaHU3M JnedcTBus. KodepmenTsl. Otmmuuns
(epMEeHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-akTuBaTopbl U OCNKU-MHTUOUTOPHI. 3aBUCUMOCTD
CKOPOCTH (pepMEHTATUBHBIX PEAKIUi OT pa3IMYHBIX (PaKTOPOB.

[lepBUYHBIN CHHTE3 OPraHUYECKUX BEIIECTB B KiIeTKe. DOTOCUHTE3. AHOKCUCEHHBIU U OKCUSEHHbIU
domocunmes y 6axmepuii. Ceemocobupaiowjue nuemenmsl U NUSMEHmMbl PeaKyuoHHo2o yexmpa. Ponb
XJIOPOTUTIACTOB B Tiportecce poTocuHTe3a. CBeToBast U TeMHOBast dasbl. Pomoosvixanue, Cs., Cs. u CAM-munot
¢domocunmesa. IlpogyktuBHOCTH (poTOCHMHTE3a. BisiHue paznudyHbIX (PaKkTOpoOB HA CKOPOCTH (POTOCHHTE3A.
3HaveHune GOTOCHHTE3A.

XemocunTe3. Pa3zHooOpaswe  OpraHu3MOB-XEMOCHHTETHKOB: HHUTpUUIHpYIONIHE  OaKTepuw,
XKene300aKTepuu, CepoOAKTEPHH, BOIOPOIHBIE OaKTepru. 3HAUCHHE XEMOCHHTE3A.



AnaspobHbIe opranu3Mbl. Buapl 6poskenus. [IpoxykTel OpokKeHHS U UX HUCIOJIb30BAHUE YETIOBEKOM.
AHa’poOHBIE MUKPOOPTaHU3MBI KaK 00BEKTHI OMOTEXHOJIOTHH M BO30YIUTENH O0JIC3HEH.

AspoOHBIE OpraHu3Mbl. JTalbl 3HepreTudeckoro oodmena. IloarotoBurenbHbiii dTam. [nmmkomms —
0ECKHCIOPOHOE PACIIEIUIEHNE TIIOKO3bI.

buonoruueckoe okHcleHHEe, WM KJIETOYHOE JbIXxaHue. Ponb MHUTOXOHApPUI B mpolieccax
ouosnoruueckoro okucieHus. luxnnueckue peakuuu. OxucnutenbHoe GochopunupoBaHue. IHepaus
Membpannoeo epaduenma npomonos. Cunmes AT®: paboma npomonnou AT@-cunmasvl. [IpeumyiecTa
a’poOHOTO TyTH OOMEHa BEIIECTB Mepe aHadpOoOHBIM. DPPEKTUBHOCTH YHEPTETHIECKOTO OOMEHA.

JdemoHcTpanuu

[Toptpetsr: Ix. [lpuctin, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. Durensrapar, [1. Mutuen,
I'. A. 3aBap3uH.

Tabmumpr u cxembl: «POTOCHHTE3», «IHEpreTHdeckuii oomen», «bumocuHTes Oenka», «CtpoeHue
bepmeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYJOBaHHE JUIsl IPUTOTOBJICHUS MOCTOSHHBIX U BPEMEHHBIX
MHUKpOTIPENapaTos.

JladopaTopHas pabora «/3yueHne KaTaTUTHIECKON aKTUBHOCTH (hepMEHTOB (Ha MPUMEpPEe aMHJIa3bl
WJTU KaTajiasbl)».

JladopaTopHasi pabora «/3yueHue ¢epMEHTATUBHOTO pACIICIUICHUS TEPOKCHIA BOJOPOJa B
PaCTUTEIBHBIX U JKUBOTHBIX KIIETKAX).

JladopaTopHas pa6ora «CpaBHEHHE MPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3AY.

JladopaTopHas pa6ora «CpaBHEHHE MPOIIECCOB OPOKEHUS U TBIXaHUS.

Tema 7. HaciiencrBenHasi nHpopManus U peaju3anus eé B KJIeTKe

Peakuuu matpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApHOCTH B pPEAKLUUAX MATPUYHOTO CHHTE3a.
Peanuzarus HacnencTBeHHoM nHGopManyy. [ eHeTUUeCKHii KOJI, ero CBOMCTBA. TpaHCKPHUMIIIUS — MAaTPUYHBIN
cunre3 PHK. [IpuHUMOBI TPAaHCKPUIILIMKA: KOMILJIEMEHTAPHOCTh, AHTUIAPAJLICIbHOCTh, ACUMMETPUIHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoul kiemxe. Hekooupyrowue PHK.

Tpancmsiiust u e€ stanbl. Yuactue tpancnoptHeix PHK B OnocunTtese Genka. YcinoBusi OMocuHTE3a
oenka. KogupoBanne aMuHOKHUCIIOT. Posib pubocom B OMocHHTE3e OerKa.

Coepemennvie npeocmasnenusi 0 cmpoeHuu 2enos. OpraHuzalys reHoMa y MPOKapUoT U YKAPHUOT.
Perynsuusi akTHBHOCTH TeHOB y MpokapuoT. ['umore3a omepona (P. XKako06, XK. Mano). Monexynsapuoie
MeXanuzmbl IKcnpeccuu 2eHog y aykapuom. Ponb xpomamuna 6 pecynayuu pabomsi ceHos. Perynsuus
0OMEHHBIX TIPOIIECCOB B KiIeTKe. KieTouHbIil romeocTas.

Bupychl — HeknieTounble (HOpMBI KU3HU U OOnHMraTHele mapa3utbl. CTpOEHUE MPOCTHIX U CIIOMKHBIX
BHPYCOB, PETpOBUPYCOB, OakrepuodaroB. JKuswenuwvii yuxn JHK-codepocawux eupycos, PHK-
cooeparcawux supycos, bakmepuogazos. Oopamuas mpanckpunyus, pesepmasa, UuHmezpasd.

BupycHbie 3aboneBanusi uenoBeka, >XMBOTHBIX, pacteHuid. CIIMJ], COVID-19, conuanbHbie U
MEJUIMHCKUE MPOOIEMBIL.

buoungopmamuxa: ummeepayus u aunanuz OGoavwux maccusos («bigdata») cmpykmypHwix
ouonocuueckux daunuvix. Hanomexnonocuu 6 ouonocuu u meouyure. Ilpoepammupyemvle hynkyuu 6enxos.
Cnocobwi 0ocmaexu nekapcms.

JdemoHcTpanuu

[Toptpetsr: H. K. Konbuos, /1. Y. UBaHOBCKUH.

Tabmump! u cxemsl: «brocunTtes 6enkay, «['eHeTHYecKuid Koy, «Bupyce», «bakreprnodarmy.

IMpakTuyeckas padora «Co3aaHue MOJEIN BUPYCay.

Tema 8. ZKM3HEeHHBIH UK KJIETKH

Knerounsnii muki, ero mepuoanl u perymsmus. Matepdaza m muto3. OCOOEHHOCTH MPOIIECCOB,
npoTekaromux B uHTepdase. [loaroroBka kinetku k neneHuto. [IpecuHTeTHYECKH (IMTOCTMHUTOTHYECKHIN),
CUHTETUYECKUH U MOCTCUHTETUYECKUH (MPEMUTOTUUECKHIT) TEPHOIbI HHTEP(A3HL.



Marpuunbiii cunte3 JHK — pennukanusa. [Ipunnuner perummkanuu JIHK: xoMmiemeHTapHOCTS,
MOJIYKOHCEPBATUBHBIA CUHTE3, aHTUNIApaIeIbHOCTh. Mexanu3m permukanuu JJHK. Xpomocomel. Ctpoenue
xpoMocoMm. Temomepsl M TeaoMmepaza. XPOMOCOMHBIM Ha0Op KIETKH — KapuOTHN. JIUIIOWAHBIA U
rarIouIHBIN HAOOPBI XpoMOcoM. ["'oMosTorHUHbBIE XPOMOCOMBI. [10JI0BBIE XPOMOCOMBI.

Jenenue kinetku — MuTo3. Craguu MHTO3a U TNPOMCXOIAUIME B HUX MpoIecchl. THIBI MHUTO3a.
Kaprokunes n nutoknnes. buosnornueckoe 3HaueHrE MUTO3A.

Perymsimus MUTOTHYECKOTO LIMKIIA KIIEeTKU. [IporpammupyemMas kiieTouHasi rudesb — arnomnTos.

Knerounoe sapo, XpoMmocombl, (YHKIMOHaJdbHasi TEeHOMUKA. Mexanuzmsl npoaugepayuu,
ougpepenyuposku, cmapenus u euberu xiemox. «Lugpposas xnemka» — ououngopmamuueckue mooenu
@DYHKYUOHUPOBAHUS KIEMKUL.

JdemoHcTpanuu

Tabmumpl 1 cxembl: «KU3HEHHBIA MUK KIETKH», «Muto3», «CtpoeHue xpomocomy, «Perumkarus
JAHK».

O6opynoBaHue: CBETOBOI MUKPOCKOM, MUKpoTpenapathbl: «MHUTO3 B KJIETKaX KOPELIKa JTyKay.

JlaGoparopHas padora «/3yueHrne XxpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTaxy.

JladopaTopHas pab6ora «HaOmroneHne MuTO3a B KJIETKAaX KOHYMKA KOpEIIKa Jiyka (Ha TOTOBBIX
MHKpOIIpernaparax).

Tema 9. Ctpoenue n pyHKUMM OPraHU3MoOB

buonoruueckoe pazHooOpasue opraHu3MoB. OJHOKIETOUHBIE, KOJOHHAJIbHbIE, MHOTOKJIETOYHBIE
OpraHU3MBI.

OcoOeHHOCTH CTPOCHHS U KU3HENEATENbHOCTH OJHOKIIETOYHBIX OpraHu3MoB. bakrepum, apxew,
OJIHOKJIETOYHbIE TPUObI, OJHOKIETOYHBIE BOJOPOCIH, Jpyrue NpoTUCThl. KooHHaNbHbIE OpraHU3MBIL.

B3anmocCBsI3b YacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMbI OpraHoB. OpraHusm
Kak enuHoe 1enoe. ['omeocras.

Tkanu pacrenmii. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTenbHas, IMOKPOBHAs, MPOBOIAIIAS,
OCHOBHasi, MexaHnueckas. OCOOCHHOCTH CTpOoeHUs, GYHKITUN U PACTIONOKECHUS TKaHEH B OpraHax pacTeHUH.

TkaHu >KMBOTHBIX M 4YeJOBeKa. THIIbI JKUBOTHBIX TKaHEH: SMUTENHalbHAs, COEAMHUTENbHAs,
MbllIeyHasi, HepBHasi. OcoOeHHOCTH CTpOoeHUs, PYHKIMN U pacnoyioKEHUsl TKaHeil B opraHax >KMBOTHBIX U
YenoBeKa.

Opranbl. BeretaTuBHbI€ U T€HEPATUBHBIE OpraHbl pacTeHHil. OpraHbl U CUCTEMbI OPTaHOB KHUBOTHBIX
1 yenoBeka. OyHKIIMN OPraHOB U CHCTEM OpPTraHOB.

Onopa tena opranu3mMoB. Kapkac pactennii. CkeneTbl 0JHOKJIETOYHBIX U MHOTOKJIETOYHBIX dKUBOTHBIX.
Hapyxwusbiit 1 BHyTpeHHMH ckeneT. CTpOEHUE U THUITbI COCIMHEHUS KOCTEH.

JIBukeHre oOpraHu3MoB. JIBWJKEHHE OJHOKJIETOYHBIX OpraHu3MOB: aMEOOUAHOE, KTYTUKOBOE,
pecHuuHOe. JIBM)KEHHE MHOTOKJIETOYHBIX PACTEHUN: TPOMU3MbI M HAacTUH. JIBM)KEHHE MHOTOKIETOYHBIX
KUBOTHBIX U YeJlOBeKa: MbllieuHas cuctema. Pednexc. CkeneTHble MBI U UX paboTa.

[Tutanue opranusmos. Ilornomnienre Bobl, YIIIEKUCIOro ra3a U MUHEPAJIbHBIX BEIIECTB PACTCHUSIMH.
[lutanue >XKUBOTHBIX. BHYTPUMOJNOCTHOE M BHYTPHUKIETOYHOE mHIleBapeHue. [luTaHue mNO3BOHOYHBIX
AKUBOTHBIX. OT/AEIBI MUIIEBAPUTEIBHOTO TpakTa. [IumeBapuTenbHble xkenesbl. [lumeBapurensHas cucreMa
YenoBeKa.

JIlpixanue opranu3moB. Jlpixanue pacteHuid. Jlpixanwe kuBOTHBIX. [luddysus razoB uepes
noBepxHOCTh KieTku. KokHoe npixanue. [[pixaTenbHas moBepxHOCTh. JKaOepHoe M JIEroyHOE IbIXaHHE.
JlpIxaHWe TMO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKa. OBOJIOUMOHHOE YCIOXKHEHHE CTPOEHUS JIErKUX
MO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenpHas cucTeMa 4ejoBeka. MexaHW3M BEHTWISALUUU JETKUX y NTUI U
MIeKonHuTaomux. Perysanus apixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEIIECTB Y OpPraHU3MOB. TpaHCHMOPTHBIE CHCTEMBI pacTeHUH. TpaHCHOPT BELIECTB Y
KUBOTHBIX. KpoBeHocHas cucremMa u e€ opranbl. KpoBeHOCHas cucTema IMO3BOHOYHBIX >KUBOTHBIX WU
yenoBeka. Cep/iie, KPOBEHOCHBIE COCY/bI M KpoBb. Kpyru kpoBooOpaiieHus. DBOMIOIMOHHBIE YCI0KHEHUS
CTPOEHUSI KPOBEHOCHOW CHCTEMbI TIO3BOHOYHBIX KMBOTHBIX. PaboTa cepana u e€ perymsus.



Breinenenne y opranusmoB. Beigenenue y pactenuii. Beigenenue y KuUBOTHBIX. COKpaTHUTEIbHBIE
Bakyosid. Opransl BblieneHusl. OuibTpanus, ceKpeuus 1 00paTHOE BCachlBaHHE KaK MEXaHU3Mbl pabOTHI
opraHoB BblesieHUs. CBA3b MOJIOCTH TeJla ¢ KPOBEHOCHOW M BBIJECIMUTEIBHON cucTteMamu. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. Crpoenue u QpyHKkunoHupoBanue Hegpona. OGpa3oBaHue
MOYH y YeJIOBEKa.

3ammTa y OpraHM3MOB. 3alluTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopbl OakTepwil M IUCTHI
NPOCTEUIINX. 3allUTa y MHOTOKJIETOYHBIX pacTeHui. Kyrtukyna. CpeacTtBa mMacCMBHOW M XUMHUYECKOM
3amuThl. OUTOHIUABI.

3amuTra y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX NpOM3BOAHBIC. 3allliTa OpPraHW3Ma OT
Ooneszneil. MimmyHHast cuctema 4enoBeka. KIIETOYHBIH W TYMOpPaJIbHBIM WMMYHHUTET. BpoXA¢HHBIA U
puoOpeTEHHBIN crenuduuecknii UMMYHHTET. Teopusi KIoHAIbHO-celeKkTuBHOTO uMmmynnTtera (I1. Dpnux,
®. M. bepuer, C. Tonerara). BocmanurenbHbie OTBETHI OpraHu3MoOB. Posb BpOXIAEHHOTO UMMYHUTETA B
Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUIA.

PaznpaxxumMocTs W peryasiuusi y OpraHuzMoB. Pa3npaxuMocTh y OJHOKIETOYHBIX OpPraHU3MOB.
Takcucel. PazapaxxuMocCTh U peryisnus y pacteHuil. POCTOBbIE BellleCTBA U UX 3HAYCHHE.

HepBHas cucrema u peduiekTopHas perynsuus y >XKUBOTHBIX. HepBHas cucrema u €€ OTHENbI.
DBOJIIOIMOHHOE YCJIOKHEHUE CTPOEHUST HEPBHOM CHUCTEMBl Yy KUBOTHBIX. OTHAEdbl TOJIOBHOTO MO3Ta
MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduiekropHas ayra. besycioBHbie U yCIOBHbBIE peIeKCHl.

I'ymopanbHas perymsiiusi ¥ SHIOKPUHHASI CHCTEMa >KMBOTHBIX U 4ejoBeka. JKenes3bl 3HIOKPUHHON
CHUCTEMBI U UX TOPMOHBI. [lelicTBue TopMOHOB. B3anMOCBSA3b HEPBHOM M S3HAOKPUHHOM cucTeM. ['unoranamo-
runodusapHas cucTeMa.

JdemoHcTpanuu

[Toptper: U. I1. I1aBnoB.

Tabnuuel u cxeMbl: «OJHOKIETOUYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE BOAOPOCIN», «bakrepuny,
«IIpocteitmme», «Opranbl [BETKOBBIX pacTeHU», «CHUCTEMbl OpPraHoB IO3BOHOYHBIX KUBOTHBIXY,
«BHyTpeHHee cTpoeHHe HaceKoMbIxX», «TkaHu pacteHuit», «KopHeBble cuctembl», «CTpoeHHE CTEOIISY,
«CTpoeHHE JIMCTOBOM IUIACTMHKW», «TKaHM JKMBOTHBIX», «Ckenmer uenoBeka», «llnmeBapurenbHas
cucteMar, «KpoBeHocHas cucremay, «JlpixaTenbHas cucreMa», «HepBHas cucremay, «Koxa», «Mplieunas
cucrema», «BolnenurenbHas cucreMa», « JHIOKpUHHAsI cucTeMay, «CTpoeHre MBI, «MMMyHUTETY,
«KumeynononoctHeie», «Cxema nuTaHus pacteHuin», « KpoBeHOCHbIE CHCTEMbI TO3BOHOYHBIX KHUBOTHBIX),
«Ctpoenue ruapbl», «CTpoeHue mianapumny, « BHyTpeHHee cTpoeHue 10k aeBoro yepss», «HepBHas cucrema
pr10», «HepBHas cucrema msarymku», «HepBHas cucrema mpecMbIkaromuxces», «HepBHas cucrema nruiy,
«HepBHas cucrema miekonuTaomux», «HepBHas cucrema yenoBekay, «Peduexcy.

O6opynoBaHue:  CBETOBOM  MHKPOCKOI,  MHKpOIpernapaThl  OJHOKJIETOYHBIX  OpPraHHU3MOB,
MUKpOTpenapaTsl TKaHeH, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOKHX, )KUBbIE 3K3EMILIAPHI
KOMHATHBIX PAacTEeHUM, repbdapuu pacTeHUil pa3HbIX OTAENOB, BIAXHBIC MpenapaThl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECMO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJOoBeKa, O00OpyldoBaHHE IS
JEMOHCTpAIlMd TOYBEHHOTO M BO3IYUIHOTO MUTAHHS PACTEHUM, pacileryieHus Kpaxmaia U OelKoB MOoj
neiictBueM (pepMeHTOB, 00OpyIOBaHUE ISl TEMOHCTPALIMU OMBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH
NETKUX, MEXaHU3Ma JbIXaTebHBIX ABMKEHUN, MOJIENIA TOJIOBHOTO MO3Ta Pa3INyYHbIX )KMBOTHBIX.

JlaGoparopHas padora «/3yueHue TKaHEe pacTeHUI».

JlaGoparopHas padora «/3yueHue TKaHel >KUBOTHBIX).

JlaGoparopHas padora «/3yueHne opraHoB LIBETKOBOTO PACTCHHS».

Tema 10. Pa3MHOKeHHe U Pa3BUTHE OPraHM3MOB

dopMBbI pa3MHOXKEHHUS OPraHU3MOB: Oecrosioe (BKIII0Yas BEreTaTUBHOE) M TI0JIoBoe. Buibl 6ecroioro
Pa3MHOKEHHUSI: IOYKOBaHUE, CIOPYJISAIMS, pparMeHTalNs, KITIOHUPOBAHHE.

[TomoBoe paszmuoxkenue. IlosmoBbie kieTkw, wuiaum rameThl. Meiio3. Craguum wmeiosa. [loBenenue
xpoMocoM B Meio3e. KpoccunroBep. buonorndeckuii cMbICa Mel03a U MOJIOBOro Ipoiecca. Meito3 u ero
MECTO B )KU3HEHHOM ILIMKJIE OPTaHU3MOB.



[IpenzaponpimeBoe pazputue. ['ameTorenes y »kuBoTHBIX. [To10BBIC Kenne3pl. OOpa3oBaHUE U Pa3BUTHE
MOJIOBBIX KJIeTOK. CriepmaToreHe3 u ooreHes. CTpoeHHe MOJIOBBIX KIETOK.

OmnonoTBOpeHHe U AMOPUOHANIBHOE pa3BUTHE KHUBOTHBIX. CrOCOOBI OIMJIOJOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

WnauBuayanbHOE pa3BUTHE OPTAaHU3MOB (OHTOTeHe3). OMOPHUOJIOTrHs — HayKa O pa3BUTHUH OPraHU3MOB.
Mopgoeenez — oona u3z enasuvix npooaem smopuonoeuu. Konyenyus mopghocernos u mooenu mopgoeenesa.
Cramuu »SMOpuoreHe3a JKMBOTHBIX (Ha mpuMmepe Jarymku). Jpobnenuwe. Tumsl  apoOieHus.
Jlemepmunuposannoe u Hedepmunuposannoe oOpodnenue. bnacmyna, munvl oOracmyn. OcoOEHHOCTH
OpoOJieHUsT MIIEKOMUTAIOMINX. 3apobllIeBble JIMCTKU (TacTpyisuus). 3akjiajka OpraHoB M TKaHEW u3
3apOJBIIIEBBIX JIUCTKOB. B3anMHOe BiMAHUME YacTeill pa3BUBAIOLIETOCS 3apojbllia (dMOpHOHANbHAS
MHAYKLKA). 3aKiajka MaHa CTPOEHUs )KUBOTHOTO KaK pe3ysbTaT UepPAPXUUECKUX B3aUMOJICHCTBUI T€HOB.
Brnusinue Ha SMOpHOHANIBHOE Pa3BUTHE PA3IMUHBIX (AKTOPOB OKPYKAIOIIEH CPEJIbI.

Poct u pazButue xuBoTHBIX. [locTamMOpuonanbHbiil iepuoa. [Ipsmoe u HenpsiMmoe pa3Butue. Pa3Butue
¢ MeTaMop(o30M y OECIO3BOHOYHBIX U MO3BOHOYHBIX JKMBOTHBIX. bHojormueckoe 3HaueHHe MPsIMOrO U
HENpsIMOTO Pa3BUTHS, UX PACIIPOCTPaHEHHE B pupoie. TUIbl pocta >KMBOTHBIX. DaKTOPHI pEryisIIi pocTa
KUBOTHBIX M ueioBeka. CTaguu MOCTIMOPHMOHAIBLHOTO PAa3BUTHS y JKMBOTHBIX U dYenoBeka. [lepuossl
OHTOTeHe3a uenoBeka. CTapeHue U CMepTh Kak OMOJIOrMYeCcKre MPOLECCHI.

Pa3smHuoxenue u pazButue pacteHuit. ['amerodur u cnopodut. Meito3 B )KU3HEHHOM IHKJIE PAaCTCHUH.
OO6pazoBanue crmop B Tporecce Merosza. ['amerorenes y pacteHuid. OIUIOJOTBOPEHHE M pPa3BUTHE
pacTUTENBHBIX OPraHW3MOB. /[BOWHOE OIJIOJOTBOPEHHE Y IIBETKOBBIX pacTeHuii. OOpa3oBaHHe U pa3BUTHE
CEeMEHH.

MexaHu3MBbl peTyJIsIUU OHTOT€HE3a Y PACTEeHUN U KUBOTHBIX.

JdemoHcTpanuu

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

Tabmuuer u  cxembl: «BereraTuBHOE pasMHOXKEHHE», «THUIBI OECHojoro pa3MHOXKEHUD»,
«Pa3MHOXEHHE XJTaMHIAOMOHAIb», «Pa3MHOXKEHUE OHBIIIeHbD», «Pa3sMHOkKeHUe Tulpe», «Meio3y,
«Xpomocomel», «l'amerorenes», «CTpoeHHe SUUEKIETKH M cHepmMaro3ouna», «OCHOBHBIE CTaauu
oHTOreHe3a», «lIpsamoe um Hempsmoe pa3BuTue», «Pa3BuTHe MailcKoro sxyka», «Pa3BuTue capaHum»,
«Pa3zButne JATYIIKW», «J/{BOWHOE OIJIOJOTBOPEHHE Y IIBETKOBBIX pacTeHui», «CTpoeHHe CceMsH
OJHOJIOJIbHBIX U IBYAOJIBHBIX pACTEHUIY, « KM3HEHHBIN LIMKII MOPCKOM KaIyCThI», «KU3HEHHBIN UK MXay,
«OKM3HEHHBIN MUK TAOPOTHUKAY, «<KM3HEHHBIA LMK COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIpEnaparhl SHUIEKIETOK M CIIEPMAaTO30MI0B, MOJEIh
«uKI pa3BUTHUS JATYLIKI.

JlaGoparopHas padora «/3yueHue CTpOCHUS MOJOBBIX KJIETOK Ha FTOTOBBIX MUKPOIIPENapaTaxy».

IIpakTuyeckas padora «BpIsiBIeHUE TPU3HAKOB CXOJCTBA 3aPOBIIIECH TO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopHas padora «CTpoeHHE OpraHOB Pa3MHOKEHHUS BBICIIMX PACTCHHIN.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Hcropust craHoBIICHHUsI W pa3BUTHSA TCHETHKW Kak Hayku. Pabotel I. Menpens, I'. ne ®pwuza, T.
Moprana. Posb oTeuecTBeHHBIX YUEHBIX B pa3BuTun reHeTrkd. Pa6oTer H. K. Konsiosa, H. . BaBuiiosa, A.
H. Benozepckoro, I'. JI. Kapnieuenko, 0. A. ®wmmmuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbIE TE€HETHYECKHE TOHATHS M CHUMBOJBL. [ OMOJOrMYHBIE XPOMOCOMBI, aJIEIbHbIE TEHBI,
albTepHATUBHbIC MPU3HAKU, JOMUHAHTHBIM M PELECCUBHBIM NMPU3HAK, TOMO3UIOTa, T€TEPO3Ur0Ta, YUCTAs
JTUHUS, THOpUAbBL, reHoTHIl, peHoTUIl. OCHOBHBIE METO/Ibl T€HETUKH: THOPUIOIOTUYECKHH, IUTOJIOTUUECKHM,
MOJIEKYJISIPHO-T€HETUYECKHIA.

JdemoHcTpanuu

[Toptpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Konsios, H. U. Basuios, A. H. benozepckuid,
I'. JI. Kapnieuenko, FO. A. ®unmumuenko, H. B. Tumodees-PecoBckuii.

Tabnuue! u cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbl CKPEITUBAHUS.

JladopaTopHas padora «/[po3oduia kak 00bEKT TCHETHUYECKUX UCCIEAOBAHU.



Tema 12. 3aKOHOMEpPHOCTH HACJIECTBEHHOCTH

Momnorubpuanoe ckperniuBanue. [lepBriii 3akoH MeHens — 3aKoH eMHO00pa3us THOPUIIOB MTEPBOTO
nokosieHusi. [IpaBuno nomMuHupoBaHusa. BTopoil 3akoH MeHnaens — 3aKOH pacCIICIUICHUS MPHU3HAKOB.
[{uTosornyeckue OCHOBBI MOHOTHOPHUIHOTO CKpelMBaHus. [ uore3a YuCTOThI raMer.

AHanu3upyolee ckpemnBanne. [T[pomexyTounblii XapakTep HacaeqoBanus. Pacuienienrne npu3HakoB
MIPU HETIOJIHOM JIOMUHUPOBAHUMU.

JurubpugHoe ckpeniuBanue. TpeTuidt 3akoH MeHIens — 3aKOH HE3aBUCHMOTO HAaclIeOBaHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIIMBAHUS.

CueruieHHOe HacienoBaHue mNpu3HakoB. PaGoter T. Moprana. CuernjieHHOE HacieOoBaHWE T€HOB,
HapyIIeHUE CHEIUICHUS MEXAYy FreHaMu. XpOMOCOMHas TEOPHsI HaClIeICTBEHHOCTH.

I'eneruka mosia. XpoOMOCOMHBIM MEXaHHM3M ONPEAEICHHS TMoJia. AYyTOCOMBI M MOJOBBIE XPOMOCOMBI.
['omorameTHbIli W TeTeporaMeTHhI MoJ. ['eHeTHyeckas CTpyKTypa MOJIOBBIX XpoMocoM. HacnenoBanue
MPU3HAKOB, CIIETIEHHBIX C [TOJIOM.

I'enotun kak nenoctHas cucteMa. [neloTpornusi — MHOKECTBEHHOE JeHCTBUE FeHa. MHOKECTBEHHBIN
aienu3M. BzaumopenicTeue HeauienbHbIX reHoB. KommiemenTapHocTh. Onuctas. [lommmepust.

['eHeTnyeckuii KOHTPOJIb Pa3BUTHS PACTEHMM, KUBOTHBIX U YeJIOBEKa, a Takke (DU3MOIOTHYECKUX
MPOLIECCOB, MOBEJCHUS U KOTHUTUBHBIX (PyHKIMI. ['eHeTHUeckne MexaHU3Mbl CUMOMOTeHEe3a, MEXaHU3Mbl
B3aUMO/JICHCTBUSl «XO3MUH — MAapa3uT» U «XO3iUH — MHKpPOOHMOM». ['eHeTmdeckue acheKkThl KOHTPOJIS U
M3MEHEHHUSI HAaCJIeICTBEHHOM NH(OPMALIUY B TOKOJICHUIX KJIETOK U OPraHU3MOB.

JdemoHcTpanuu

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

Tabmumpsr u cxembl: «llepBbiii u BTOpoil 3akoHBl Menaens», «Tpetuit 3akoH Menaensy,
«AHanuzupyrolee ckpemubanuey, «Hemnonnoe nomuaupoBanuey, «ClenjaeHHOE HacaeI0BaHne MIPU3HAKOB
y Ipo3oduiisly, «I'eneTuka nonay», «Kapuotun yenoseka», «Kapuorun npozoduns», «Kapuotun ntumsn»,
«MHO€ECTBEHHBIH ajIeln3M», «B3auMoIeiCTBHE TEHOBY.

O6opynoBaHue: MOJIENb AJIsl JEMOHCTPALIMK 3aKOHOB €IMHOO00pa3usi THOPUIOB MEPBOTO MOKOJICHUS U
pacilernyeHus] TpU3HAKOB, MOJENb JUIsl IEMOHCTPAllMU 3aKOHA HE3aBHCUMOTO HACJEIOBaHUS MPHU3HAKOB,
MOJENb JUIsl JEMOHCTPALMU CIETNIEHHOTO HAclleZOBaHUS IPU3HAKOB, CBETOBOW MUKPOCKOI, MUKpOTIpenapar:
«dpo3odumnay.

IIpakTnueckas padora «/3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y IPO30(PUITBD).

IIpakTnyeckas padora «l/3yuenue pe3ynbTaToB AUTHOPUIHOTO CKPEUIUBAHUS Y APO30PIIBDY.

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHUBOCTH

BsaumopneiictBue reHotuna u cpenasl npu GopmupoBaHuu ¢eHoTumna. M3MeHunBOCTh MPU3HAKOB.
KauecTBeHHbIE U KOJIMYECTBEHHbIE MPU3HAKU. BU/IbI N3MEHUNBOCTH: HEHACIIEICTBEHHAs M HACJIEICTBEHHAS.

MonudukanronHass u3MeHYMBOCTh. Pomb  cpenpl B (GOpMHUpPOBaHMM  MOAU(PUKAIIMOHHOM
n3meHunBocTH. Hopma peakiuu npusHaka. BapuannoHHbii psin 1 BapuarnmonHas kpusas (B. Moranncen).
CpoiicTBa MOAM(PUKAIIMOHHON N3MEHUNBOCTH.

['enoTununueckas M3MeHUYUBOCTh. CBOMCTBA T€HOTUITUYECKON U3MEHUUBOCTH. BUIbI r€HOTUITHYECKON
M3MEHUYMBOCTH: KOMOMHATUBHAS, MyTallUOHHASI.

KomOunatrBHasS ©13MEHYUBOCTH. Me03 1 TIOJIOBOM ITPOIIECC — 0CHOBA KOMOMHATHBHOM N3MEHYHBOCTH.
Ponbp koMOMHATUBHON M3MEHYMBOCTH B CO3aHUU T€HETUYECKOTO pa3HOO0Opa3us B Ipe/esax 0JHOTo BU/A.

MyTanuoHHasi U3MEHYMBOCTh. BUIbI MyTalMii: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CTIOHTaHHBIE U
WHIYIUPOBAHHbIE MYyTaluu. SaepHble M IUTOIUIa3MaTH4eckue Myranuu. CoMaTHYeCKHE U MOJIOBBIE
Myrtauud. [IpuynHbl BOSHUKHOBEHUS MyTaluid. MyTareHbl ¥ UX BIUSHUE HAa OPraHU3MbL. 3aKOHOMEPHOCTH
MYTaI[MOHHOTO MpoIiecca. 3aKOH TOMOJIOTHYECKHUX PsIIOB B HacieacTBeHHo n3meHunBocTH (H.M. BaBumog).
BHesniepHas ©3MEHUYUBOCTh M HACJIEICTBEHHOCTD.

Onucenemura u dNULEHOMUKA, POJTb INUSEHEMUYECKUX haKkmopos 8 HACIe008aAHUU U USMEHYUBOCMU
GheHomunuyeckux npusHaKos8 y OpeaHu3Mos.

JdemoHcTpanuu



[Toptpertsr: I'. ne ®pus, B. Noranuncen, H. 1. BaBuios.

Tabnuue! u cxembl: «Bunpl nsmeHUnBOCTHY, «MoOau(UKAIIMOHHAS H3MEHUNBOCTHY, «KoMOMHaTHBHAS
M3MEHYUBOCTHY, «Meto3», «OmmoaorBopenue», «l'eHeTndyeckne 3a0o0sieBaHUS dYeloBeKa», «Buapl
MYTalHi.

O6opynoBaHue: KUBbIE U TepOapHbIC SK3EMIUIAPhl KOMHATHBIX PAacTECHUH, pUCYHKH (doTorpadun)
KUBOTHBIX C PA3JIMYHBIMU BUJAMHU U3MEHUHUBOCTH.

JladopaTopHasi paGora «lccinemoBaHue 3aKOHOMEPHOCTEH MOIM(MUKAITMOHHOW HM3MEHYHUBOCTH.
[TocTpoeHne BapuallMOHHOTO psifia M BApUALIMOHHON KPUBO».

IIpakTHyeckasi padora «Myrtanuu y 1po30¢uisl (Ha TOTOBBIX MUKpPOIIpENaparax)y.

Tema 14. I'eHeTHKA YeiOBEKA

Kapuotun denmoBeka. MexayHapoaHas mporpaMma HCCIEAOBAaHHMS T'€HOMa 4YelloBeKa. MeTombl
U3YYEHUS TEHETUKH YeJIOBeKa: TIeHEealloTMYECKuil, OJIM3HELOBBIM, IMTOr€HETUYECKHH, MOMyJIsLHOHHO-
CTaTUCTUYECKUH, MOJEKyIsIpHO-reHeThuyeckuil. COBpEMEHHOE ONpEeNesIeHne T'€HOTHIA: IOJHOT€HOMHOE
CEKBEHUPOBAHKE, TCHOTUITUPOBAHUE, B TOM unciie ¢ moMolisio [11[P-ananu3a. Hacneacreennbie 3aboneBanus
yeloBeka. ['@HHbIe W XpOMOCOMHBIE  0Oojie3HM  4YenoBeka.  boiiesHM ¢ HaAcIeACTBEHHOM
MPeIPacIoOKEHHOCThI0. 3HAaUEHHE METUIIMHCKOM TeHETUKU B IPEIOTBPALICHUH U JICUCHUH T€HETUYECKUX
3a00J€BaHU 4YeNloBeKa. MeIuKo-reHeTHUYeCKoe KOHCylnbTUpoBaHue. CTBOJIOBbIE KIeTKH. [loHsTHE
«TEHETHYECKOTO Tpy3a». OTHYECKHE acCIeKThl HCCeloBaHMN B 00JacTH peJakTUPOBAHHUS TE€HOMa U
CTBOJIOBBIX KJIETOK.

I'enernueckue (hakTOpHI MOBBIILIEHHOW YyBCTBUTEILHOCTH YEJIOBEKA K (PU3NYECKOMY U XUMHUECKOMY
3arpsI3HEHUI0 OKpYXKarolel cpeapl. ['eHeTnueckas mpeapacnonokKeHHOCTh YeJIOBeKa K MaTOJIOTHsIM.

JdemoHcTpanuu

Tabnuue! u cxemsl: «KapuoTtun yenoBekay, «MeToabl U3ydeHHs] TEHETHKHU YeoBekay, «[ eHeTndyeckue
3a00JI€BaHUS YETOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHATIU3 POJOCIOBHON.

Tema 15. Cesiekuiusi OpraHu3sMoB

JloMecTukanusi U CeNeKUus. 3apoxkKIEHUE CeleKIuu U nomectukanuu. Yuenne H. M. BaBuioBa o
[lenTpax MpOMCXOXKACHUA U MHOTOOOpa3usi KylIbTYpHBIX pacTeHuid. Ponb cenekuuu B co3JaHUM COPTOB
pacTeHuil ¥ nopoh *KUBOTHBIX. COPT, MOPOJa, MTAMM. 3aKOH TOMOJIOTMYECKHUX PSIIOB B HACJIEICTBEHHOU
m3menunBocty H. V. BaBumnoga, ero 3HaueHue 11 CEJICKIIMOHHON PabOTHI.

MeToapl celeKnnOHHON paboThl. VMcKycCTBEHHBIN OTOOpP: MAacCOBBIM M HHAMBUAYATbHBIA. DTarbl
KOMOMHAIIMOHHOM ceeknuu. VcrbITanue mpou3BoauTesel mo mnotoMcTBy. OTOOP M0 TEHOTHUITY C TIOMOIIBIO
OIIeHKH (PEHOTHUITa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJl CEJICKIIMOHHOW paboThl. PagManvoHHBIN W XMUMHYECKUN
MyTareHe3 KakK HMCTOYHHMK MYyTallil y KyJbTypHbIX (opMm opranu3moB. Mcnoib3oBaHuE TE€HOMHOTO
penakTupoBaHus U MeTo10B pekoMOnHaHTHBIX JIHK 1 nmonydenus ncxoqHoro Marepuana jisi CeNeKLUH.

[Tonyuenue nonumniaounos. BuyrpuBunoBas rudpunuzanus. bau3kopoacTBEeHHOE CKpelIMBaHKUe, WIH
nHOpuuHT. HepoacTBeHHOE ckpeniuBaHue, Wik ayropuauHr. ['ereposuc u ero npuuuHsl. VMcnons3zoBaHue
rerepo3uca B cenekuuud. OtnanénHas rubpuausanus. [Ipeogonenune Gecryioans MEXBUIOBBIX THOPUAOB.
JlocTrKeHHsI CeNEKIUU PaCTEHUI U KUBOTHBIX. «3e1EHAsI peBONIoYUsLY.

CoxpaHeHre M M3y4eHHE T€HETUYECKHX PECYPCOB KYIbTYPHBIX PACTEHUN M UX TUKUX pOAUYEH s
CO3aHUSI HOBBIX COPTOB M THOPHIOB CENTbCKOXO3SICTBEHHBIX KYIAbTYp. M3yuenue, coxpanenue u ynpagienue
2CHEMUYECKUMU PeCYPCaM CeNbCKOXO3AUCMBEHHBIX U NPOMBICIIOBbIX HCUBOMHBIX 6 UYENAX VIYYULeHUs]
Cyuiecmsyromux U co30anusi Ho8blX NOpoo, MUHUU U KPOCCO8, 8 MOM HUCAe C NPUMEHEHUEeM COBPEeMEHHbIX
Memo008 HaAYUHbIX UCCTIe008AHULL, Nepedo8blX UOell U NEPCHEKMUBHBIX MEXHOI02ULL.

JdemoHcTpanuu

[Toptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenxo, II. I1. JIykbsinenko, b. JI. Actaypos,
H. Bopinoyr, /1. K. benses.



Tabmumpl 1 cxembl: «LleHTpbI TPOUCXOXKACHHUS U MHOTOOOpa3us KyJIbTYPHBIX PACTCHHI», «3aKOH
TOMOJIOTMYECKUX PSAOB B HACIEACTBEHHON W3MEHUMBOCTH», «Metoasl cenekiun», «OTaanéHHas
rudpuanzanusy, «MyrareHesy.

JlaGoparopHas padora «/3yueHue cCoOpToB KyJbTYPHBIX PACTEHUN U MOPOJ JOMAIIHUX KUBOTHBIX).

JlaGoparopHas padora «/3yueHne METOJI0B CEJEKIIUU PACTCHUIN.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUI».

IkcKypenst «OCHOBHBIE METO/IbI U JOCTHXKEHHUS CENIEKLIUU PACTEHUHN U )KUBOTHBIX (Ha CENEKIIHOHHYIO
CTaHIIMIO, MJIEMEHHYIO (epMy, COPTOMCIBITATENbHBIN y4acTOK, B TEIUIMYHOE XO3SICTBO, B Ja00OPaTOpUIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHosorust 1 CHHTeTHYeCKas OMOJI0T U

OOBEKThI, UCIIOJIb3YEMbIE B OMOTEXHOJIOTUH, — KJIETOYHBIE U TKaHEBbIE KYJIbTYpPbl, MUKPOOPTaHU3MBI,
UX XapakTepucTuka. TpaauuuoHHass OUOTEXHOJIOTHS: XjeOomeueHrne, MOJydeHHE KHUCIOMOIOYHBIX
MPOJYKTOB, BUHOAeAUE. MukpooOuosornueckuii cuHTe3. OOBEKTHI MHKPOOHMOJIOTHYECKUX TEXHOJOTHH.
[IpousBocTBO OenKa, aMUHOKUCIOT U BUTAMHHOB.

CoznaHue TEXHOJIOTUH W HMHCTPYMEHTOB II€JIEHANPABIEHHOTO M3MEHEHHMs] U KOHCTPYHPOBAHUS
T€HOMOB C II€JIbIO TIOJYYEeHUsI OPraHU3MOB U X KOMIIOHEHTOB, COJEpKAIUX HE BCTPEUAIOIINECS B IPUPOJIE
OMOCHHTETHYECKHUE TTYTH.

Knerounas wmxenepus. MeTonbl KylabTyphl KJIETOK U TKaHEH PAaCTeHWH W >KMBOTHBIX. KprnoOaHKH.
Comatuueckast TuOpuau3alus U coMaTHUecKuid smOpuoreHes. lcmonb3oBaHHME TaluIONAOB B CEJIEKIIUU
pactenuii. IlonyyeHue MOHOKIOHANbHBIX aHmumel. Hcnonv3osanue MOHOKIOHANbHLIX U NOJNUKIOHATLHBIX
anmumen 8 meouyure. VICKycCTBEHHOE OIUIONOTBOpEHHE. PEeKOHCTpYKIMS SHLEKIETOK M KJIOHUPOBaHHE
KUBOTHBIX. MeTOJl TpaHCIIaHTAlUU SIIEp KIETOK. TexHonocuu 0300po6nenus, KyIbMusuposanus u
MUKPOKIIOHANbHO20 PA3MHONMCEHUS CENIbCKOXO3AUCMBEHHBIX KYIbMYD.

XpoMOCOMHasi W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha M KOHCTPYHMPOBAHHUE
pekomOunanTHeIX JIHK. Co3z0anue mpanceennvix opeanuzmos. JIoCTIKEHHS U IEPCIIEKTUBBI XPOMOCOMHOM
Y TEHHOW MHXKEHEPUHU. DKOJIOTHUECKHUE M 3TUUECKHUE MPOOJIeMbl TCHHON WHKEHEPHUH.

Menumuuackue  OuorexHosoruu. [loctreHomnass mmdpoBas wmeaunuHa. [II[P-muarHoctuka.
MeTa0o0OMHBIM aHaNINU3, TEHOLEHTPUYECKHI aHalmM3 MpOoTeoMa 4YeJlOoBeKa Uil OLEHKH COCTOSHHSI €ro
310pOBbs. VcTIop30BaHMEe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nonrkeHepus s pa3padoTKu
(GbyHIaMEHTAJIbHBIX OCHOB MEIUIIMHCKMX TEXHOJIOTHH, CO3/1aHusl KOMIUJIEKCHBIX TKaHEH codeTaHueM
TEXHOJIOTUN TPEXMEPHOTO OMONMPUHTUHra U cKapQoOJIUHTa IS pelleHus 3aJad MepCOHATU3UPOBAHHON
MEUIIUHBI.

Coznanue BEKTOPHBIX BAKIUH C IENbl0 o0ecreueHrss KOMOMHUPOBAHHOM 3alUThI OT BO30OyIuTENei
OPBH, ycranoBieHHWe MOJCKYISIPHBIX MexaHu3MoB (yHKimoHupoBanus PHK-comepxkammx Bupycos,
BBI3BIBAIOLINX 0CO0O0 OMacHbIe 3a001eBaHMsI YeI0BEKa U KUBOTHBIX.

JdemoHcTpanuu

Tabmuuper u cxembl: «/cnonb30BaHHEe MHUKPOOPTaHU3MOB B IPOMBIIUIEHHOM IMPOU3BOACTBEY,
«Krnerounas nnxeHepus», «l'eHHas HHXEHEPUSI».

JladopaTopHas padora «/3yueHrne 0ObEKTOB OMOTEXHOJIOTHI.

IpakTuyeckas padora «llosmydeHne MOJIOYHOKHUCIIBIX MPOIYKTOBY.

IKckypeusi «bUOTEXHOJOTHS — BaKHEWINas MPOW3BOJUTENBHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)».

11 KITIACC

Tema 1. 3apoxaenne u pa3BuTHe IBOJIOIUOHHBIX NPEACTABJICHUI B 0M0JI0TUHI
OpomononHas Teopust Y. [lapsuna. [Ipeanocsuiki BO3BHUKHOBEHUS AapBUHM3MA. JKU3Hb U Hay4dHAast
nestenbHOCTh Y. [lapBrHa.



JBukymue cuibl 3Bofiound BuAoB mo Y. JlapBuHy (BBICOKAas WHTEHCHBHOCTh Pa3MHOKEHHS
OpraHM3MOB, HacleACTBEHHAs N3MEHYMBOCTh, OOpPH0a 3a CYIIECTBOBAHUE, ECTECTBEHHBIN U MCKYCCTBEHHBIN
0TOO0D).

Odopmnenue cuntetnueckor Teopun dBomonuu  (CTD). HelTpasbHas TeOpusi SBOJIOLHH.
CoBpemeHHast 3BOJIIOIMOHHAs OMOJI0THs. 3HaYeHHE SBOJIIOIIMOHHON Teopur B (POPMHUPOBAHUH €CTECTBEHHO-
HAay4YHOW KapTHUHBI MUpAa.

JdemoHcTpanuu

[Toptpetsr: Apuctotens, K. Jlunnei, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kioswe, U. dapsun, C. C.
Yetrsepukos, U. U. IlImaneraysen, . Xonnein, /. K. benses.

Tabmumpt u cxemsl: «Cucrema >xuBoit mpuposl (o K. Jluauero)y», «JlecTHUIA )KUBBIX CYIIECTB (110
Jlamapky)», «Mexanu3m GopMUpOBaHKS TPUCTIOCOOICHUH y pacTeHU U )KUBOTHBIX (110 Jlamapky)», «KapTta-
cxema wmapmpyra nyrtemectBus Y. [apsuna», «Haxonxku Y. JlapBuna», «®Dopmbl OopbOBI 32
cyuiectBoBaHue», «Ilopoibel romyoein», «MHOrooopasue KyabTypHbIX GOpM KanmycTh», «I[lopoapl qomManHux
KHUBOTHBIX», «Cxema o0pa3zoBaHusi HOBBIX BUIOB (1o Y. JlapBuny)», «Cxema COOTHOLIEHUS ABMKYIIUX CHIT
ABOTIONHHY, «OCHOBHBIE TIOJIOKEHUSI CUHTETUYECKOM TEOPUU IBOJTIOLIUNY.

Tema 2. MuUKpo3BOJIIOIMS U €€ pe3yabTaThl

[Momymsitust Kak >IeMeHTapHas equHuIa 3BoIoUH. COBpEeMEHHbIE METO/Ibl OIIEHKH T'€HETUYECKOTO
pazHooOpa3usi M CTPYKTyphl momymsiuuii. V3MeHeHune reHodoOHIa MONYISAIMM Kak SJIeMEHTapHOe
ABOJIIOIIMOHHOE SIBJICHUE. 3aKOH reHetndeckoro paHoBecus [[x. Xapau, B. BaiitnOepra.

DOneMeHTapHbIe (aKkTOPbl (ABWKYIIHE CHJIBI) 3BOJONMH. MyTanroHHBIA mporiecc. KomOuHaTuBHas
M3MEHYUBOCTh. Jlpeiid reHoB — ciyJailHble HEHANpaBJICHHBIC U3MEHEHHS YacTOT aJlIEICH B MOIMYJISIHSX.
Dddexr ocHoBatens. Ipdexm Oymwvirounoco eopaviuika. CHUNCEHUE 2eHemUYecK020 pPa3Ho0Opa3usL:
npuuunsl u cieocmeus. Ilposenenue sghghexma opetiha eenos 6 borvuiux u manvix nonyrayusx. Murparuu.
W3onsimst momyssnmii: reorpadudeckas (IpocTpaHCTBEHHAs ), Onoiorudeckas (pernpoayKTUuBHas).

EcrecTtBennblii oTOOp — HampaBisiomuii  (aktop sBomonuu. Dopmbl  eCcTECTBEHHOTO OTOOpa:
JBYDKYIIANA, CTAOMIIM3UPYIOUINN, pa3phiBarouil (qu3pyntuBHbi). [lomoBoit oT60p. Bo3HWMKHOBEHHE U
ABOJIIOLHS COI[UAIBHOTO TTOBECHUS )KUBOTHBIX.

[IprcnocobaeHHOCTh OPraHU3MOB KaK pPe3y/IbTaT MUKPO3BOIIONUHI. Bo3HHKHOBEHHE MpUCHIOCOOIEHU I
y opraHu3moB. Apomopdo3sl W uauoamanrtanuu. [Ilpumepsl TPUCTOCOONCHWH Yy OpraHU3MOB:
Mopdosorudeckue, buznonoruyeckue, OMOXUMHYECKUE, MOBE/IEHYECKHE. OTHOCUTENBHOCTh
MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepun u ctpykrypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKPO3BOJONHH. M30msamus —
KIoueBo  (akTop BUIooOpasoBaHusa. Ilyth w  cmocoObl  BHIO0OpA30BaHUSA:  ajUIONATPUUYECKOE
(reorpaduueckoe), CHMIaTPUIECKOE (IKOJIOTHIECKOE), «KMTHOBEHHOE» (TOJTUTLIONUIN3AIIHS, THOPUAN3AIINS ).
JITMTeNbHOCTh ABOJIIOLMOHHBIX MTPOLIECCOB.

Mexanu3mbl popMUpOBaHUS OHMOJOTHUECKOTO pa3HOOOpa3usl.

Ponp aBosIOIIMOHHON OHMOJIOTHM B pa3paOOTKE HAYYHBIX METOJIOB COXpaHEHHUsS OMOpa3zHOOOpa3usl.
MUKpO3BOIIONUS M KO3BOJIONUS Mapa3uTOB M UX X031eB. MexaHu3Mbl (OPMUPOBAHUSA YCTOMYMBOCTU K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoHcTpanuu

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

Tabnuuel u cxembl: «MyTanmoHHas U3MEHYUBOCThY, «llomynsnuoHHast cTpykTypa Buaa», «Cxema
MPOSIBJICHUST 3aKoHa Xapau—BaitHOepray, «JIBMKyIIHe CHIIBI SBOIONUNY», «DKOJIOTHYECKAs W3O0JISIIH
MOMYJSIUM ceBaHCKOM (openny, «['eorpaduueckas U30Js1Ms JTUCTBEHHUIIBI CUOMPCKOIN U JINCTBEHHUIIBI
naypckoit», «[lomymsiiioHHbIE BOJTHBI YHCICHHOCTH XUILHUKOB U KePTBY, «CXxema IeHCTBUS €CTECTBEHHOIO
otOopay», «PopMbl 6OPHOBI 3a cyliecTBOBaHUEY», «HAYCTpUaTbHBI MenaHu3M», «KuBbIe HCKOMaeMbley,
«[lokpoBuTeNbCTBEHHAsT ~ OKpacka  JKMBOTHBIX»,  «lIpenmympexnaromasi  okpacka  >KUBOTHBIX,
«Dusnonoruueckue agantauun», «[IprucrnocoOIeHHOCTh OPraHu3MOB U €€ OTHOCUTEIBHOCTHY, «Kpurepuu
BUaa», «Bunel-nBoitHukn», «CTpykTypa Buma B mpupoae», «CrnocoObl  BUI000pa30BaHUS»,



«["eorpaduueckoe BHI000pa3oBaHue TPEX BUAOB JAHABIIICH», «IKOJIOIHUECKOE BUI000pa3OBaHUE BHUIOB
cununy, «[lomumnonaer pacteHuity, «KamycTHo-penedHbIin THOpUI.

Ob6opynoBanue: repdapuu pacTeHUi, KOJUIEKIIMA HACEKOMBIX, Yydesia MTHUIl U 3Bepel ¢ mpuMepamu
Pa3IMYHBIX IPUCTIOCOOICHHM, Yydena MTULl U 3Bepeil pa3HbIX BUIOB, repOapuu pacTeHui OIU3KUX BUIOB,
00pa3oBaBIIMXCS PA3IMYHBIMU CIIOCOOAMHU.

JladopaTopHas pa6ora «BrIsiBIeHNE N3MEHUYMBOCTH Yy 0COOCH OJTHOTO BUIAY.

JladopaTopHas pabdora «[Ipucmocobiennst OpraHu3MOB U UX OTHOCHUTENIbHAS IEIECO00Pa3HOCThY.

JladopaTopHas padora «CpaBHEHHE BUJIOB TT0 MOP(OTOTHIECKOMY KPUTEPHION.

Tema 3. MakposBosonus 1 eé pe3yJjibTaThbl

Metonpl  u3ydeHuss MakposBoionuu. IlaneoHtronormueckue MeETOAbl HM3YyYEHHUS  SBOJIOLUH.
[lepexonubie popmbl U GUITOTEHETUYECKUE PSIJIBI OPraHU3MOB.

buoreorpaduueckue metoasl uszydeHus sBositouuu. CpaBHeHue (aopel U ¢dayHbl MaTepUKOB H
oCcTpoBOB. broreorpaduueckue ooactu 3eMiau. BUABI-9HAEMUKHA U PEITUKTHI.

OMOpHOJIOrHYecKHUe U CPAaBHUTEIEHO-MOP(OJIOrHUeCKUE METOIbI U3yUEHUS dBOIIOIUH. [ eHeTnueckue
MEXaHU3MbI 3BOJIIOIMU OHTOT'€HE3a U MOSIBICHUS 3BOJIOIMOHHBIX HOBIIECTB. | OMOJIOTHYHbIE U aHATIOTHYHBIE
opranbl. PynuMmenTapHble opraHbl M aTaBU3Mbl. MOJEKYyISIpPHO-TeHETUYECKHE, OHOXMMHYECKUE H
MaTeMaTH4eCKUe METOJIbl M3YUeHUs IBOJIIOLMU. ['oMooruunbie reHbl. COBpeMEHHbIE METO bl TOCTPOCHHUS
(buIOreHeTUYECKUX IePEBbEB.

XPOMOCOMHBIE MYTAIlMH U 3BOJIIOIHSI TEHOMOB.

O6mme 3akoHOMEpHOCTH (TpaBuiia) dBOMIONMU. [lpunyun cmenwvt ¢yukyuti. HeoOpatumocTsb
ABOJIIONMH. AJAaNTUBHAS paauanus. HepaBHOMEPHOCTh TEMIIOB BOJIIOLINU.

JdemoHcTpanuu

[Toptpetsr: K. M. Bap, A. O. Kosaneckuii, @. Mromnep, J. ['ekkens.

Tabmumpl U cxembl: «DUTOTEHETUYECKUN PAJT JIOMIAAN», «APXCONTEPUKC», «3BEPO3YyOBIC SIIIEpPHIY,
«Creronedanby, «Puanodurs», «CeMeHHbIe TanopOTHUKNY, «broreorpaduueckue 30Hb1 3emmy, «Jpetid
KOHTUHEHTOBY», «Penukto», «HauanbHble cTaguu SMOPHOHAIBHOTO Pa3BUTHS MO3BOHOYHBIX >KUBOTHBIXY,
«['oMOOrHYHbIE U aHAJIOTUYHBIE OpraHb», «PyaAMMEHTB», «ATaBU3MbI», «XPOMOCOMHbBIE HA0OOPHI YEIOBEKA
U mUMIIan3e», «I 1aBHbIe HarpaBiIeHUs! SBOTIONHIY», «O011IHe 3aKOHOMEPHOCTH 3BOTIOLIUI.

O6opynoBaHue: KOJUICKIUH, repOapuu, MYJSDHKH HCKOMAeMbIX OCTAaTKOB OPraHU3MOB, MYJISKU
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emJie

Hayunple rUmoTe3sl MpOMCXOXKIEHUS >KM3HM Ha 3emuie. AOuoreHe3 W maHcrnepmus. JloHaydHbIe
MIPEJICTaBJICHUSI O 3apO>KJICHUU KU3HHU (KpeallnoHu3M). [ MmoTe3a moCcTOSHHOTO CaM03apOXkKACHUS KU3HH U €€
onposepxkenue onbitamu @. Peu, JI. Cianmnannany, JI. [Tactrepa. [IpoucxoxaeHue >KUu3HU U aCTPOOHOIIOTHS.

OcHOBHBIE dTambl HEOPraHWYecKoW dBoonuu. [lmanerapHas (T€0JOTHYECKas) HBOJIOIHS.
XuMu4deckasi 3BOJIIONHUSA. AOHOTCHHBIM CHHTE3 OpPraHMYEeCKUX BemecTB M3 Heopranmueckux. OmwiTr C.
Munnepa u I'. FOpu. O6pazoBanne nosmMepoB u3 MoHoMepoB. KoamepBarHas runore3a A. M. Onapuna,
rumnoTe3a rnepBuyHoro OynboHa J[x. XonaeliHa, renernyeckas runoresa I'. Mémnepa. Pu6osumsr (T. Uek) u
runote3a «vmupa PHK» V. I'mnbepra. ®opmupoBanne MmeMOpaH 1 BOSHUKHOBEHHE IMPOTOKJIETKH.

Uctopus 3emnn u Metoabl €€ n3ydeHus. Mickonaempie OpraHMuecKrue OCTaTKu. ['€0XpOoHOJIOTHS U €&
MeToabl. OTHOCUTENbHAS U a0COJIIOTHAS TeOXPOHOJIOTHS. ['e0XpoHOIOrHYecKas IKaja: S0HbI, APbI, IEPHOIBI,
AIOXHU.

HavanbHple sTanel opraHnyeckod 3BoJOLMH. [losiBIEeHNE M ABOMIOLHS NEPBBIX KIETOK. DBOJIOLUSA
MeTtabonu3ma. Bo3HuKHOBeHHE MepBbIX 3KkocucTeM. CoBpeMeHHble MUKPOOHBIE OHOIIEHKH Kak aHaJIoOT
nepBbIX Ha 3emie coobmiecTB. CTpoMaToauThl. [IpoKaprOTH M 3YKapHOTHI.

[Ipoucxoxnenue  sykapuoT  (CHMOMOTEHE3).  DBOJIOIMOHHOEC  IPOUCXOXKICHHE  BHUPYCOB.
[IpoucxokaeHre MHOTOKJIETOUYHBIX OpPraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpraHu3MOB.



OcHOBHBIE 3TaITbl BOJIIOIHMH BBICIITUX pacTeHui. OCHOBHBIC apoMOpd 03kl pacTeHU. BbIxo pacTeHuit
Ha cymy. [losiBleHne cCriopoBbIX pacTeHUM U 3aBOoeBaHKE UMU cylld. CemeHHbIe pacTeHus. [Ipoucxoxaenne
[IBETKOBBIX PACTCHUH.

OCHOBHBIE 3Tallbl FBOJIIOLMU )KMBOTHOTO MUpa. OcHOBHBIE apoMOpdO3bl )KUBOTHBIX. Benackas dayna.
KemOpuiickuii B3pbIB — IMOSBJICHHE COBPEMEHHBIX THIOB. IlepBbie XOp/0BBIE KUBOTHBIC. JKH3HB B BOJE.
OBourorys MO3BOHOUYHBIX. [Ipoucxoxaenne ampuouii u pentuamii. [IporicxoxaeHHE MICKOTUTAIONIUX U
ntul. [lpunuun xiaroueBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMH U MO3BOHOYHBIMH KUBOTHBIMH
CyLIN.

PazBuTue xu3HM Ha 3emiie TI0 3paM M IepuoJaM: apXeu, TpoTEPO30il, Maneo30i, Me30301, KaitHO30MH.
OOmas xapakTepucTUKa KiIuMaTa W Teoslormueckux mpoueccoB. [losBieHHe M pacuBeT XapaKTepHBIX
OpraHu3MoB. YTiieoOpa3oBaHUE: €TO YCIOBUS U BIMSHUE HA Ta30BbIil cOCTaB aTMOC(EPHI.

MaccoBble BBIMUpaHHSI — JKOJIOTMUECKUE KPHU3HUCHI Mpouuioro. I[IpHuuMHBI U CIEACTBHUS MacCOBBIX
BeIMUpaHui. COBPEMEHHBIM JKOJOTHYECKHUH KpHU3UC, ero ocoOeHHocTH. I[Ipobrmema coxpaHeHHs
Oropa3HooOpa3us Ha 3emiie.

CoBpemeHHas cuctema opraHudeckoro mupa. [lpuHnunsl knaccugukanuu opraHu3zMoB. OCHOBHBIE
CUCTEMAaTUYECKUE TPYIIIbI OPraHU3MOB.

JdemoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnamuannanmu, JI. [1actep, . 1. Meunukos, A. U. Onapun, [x. Xonaeix, I'.
Ménnep, C. Muiep, I'. FOpu.

Tabmumper u cxembl: «Cxema ombiTa @. Pemm», «Cxema ombita JI. Ilactepa mo wu3ydeHHio
caMO3apoKIeHUs ku3Hm», «Cxema omnbita C. Musnepa, I'. FOpu», «9Tanbl HeOpraHU4eCKOM 3BOJIOLIUNY,
«["eoxpoHosornueckas mikana», «HavampHble 3Tambl OpraHMyecKod s3BoJironun», «Cxema 00pa3oBaHUA
yKapuoT TyTéM cumOmoreHeza», «Cucrema >XUBOW mpupoab», «CTpoeHue BHUpycay, «ApomMopdo3s
pactenuit», «PuHnopuTH», «OTHOKIETOYHBIE BOJOPOCITN», «MHOTOKIETOUHBIE BOJIOPOCTH», «MXu»,
«ITanopotHuku», «l'onocemennbie pacteHus’», «OpraHbl I[BETKOBBIX pacTeHU», «Cxema pa3BUTHUS
YKUBOTHOTO MHPay, «KApoMop(o3bl ) KUBOTHBIXY», «IIpocTteiimmey, «Kumeuanononoctaeiey, «I1nockue uepBmy,
«Unenncronoruey, «PpiOb», «3emHOBOAHBIE», «lIpecMbikarommecs», «lITump, «MIeKOMUTAIOIIHEY,
«Pa3BuTHe KXKU3HU B apXeWCKoW 3pe», «Pa3BuUTHE KU3HU B MPOTEPO3OUCKON 3pe», «Pa3BuTuEe KU3HU B
MaJie030MCKON 3pe», «Pa3BuThe KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE JKU3HM B KAMTHO30MCKOU 3pey,
«CoBpeMeHHasi CUCTEMa OPraHN4YeCKOro MUPay.

O6opynoBanue: repOapuyd pacTeHUN pPA3IUYHBIX OTIENOB, KOJUIEKIIMM HAaCEeKOMBIX, BJIA)KHBIC
npenapaThl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIUH UTJIOKOKUX, CKEJIEThI TTO3BOHOYHBIX KUBOTHBIX,
gyyyena NTHUIl W 3BEpei, KOJUIEKIMH OKAMEHEJOCTEeH, IMOJE3HBIX HCKOMAEMBbIX, MYJSKU OPTraHUYeCKHX
OCTAaTKOB OPraHU3MOB.

BupryaabHas jgaboparopHas padora «MonenupoBanue omnbiToB Muuiepa—tOpu mo u3ydeHwuto
aOMOTreHHOT0 CUHTE3a OPraHnYeCKUX COeTMHEHUH B IEPBUYHON aTMOchepe».

JlaGoparopHas padora «/3yueHne 1 ONMCaHUe UCKOMIAEMbIX OCTaTKOB JPEBHUX OPTaHU3MOBY.

IpakTHyeckasi padora «3yueHne ocOOEHHOCTEN CTPOCHUS PACTEHUIN Pa3HBIX OTACIIOBY.

IIpakTHyeckasi padora «M3yueHne ocoOEHHOCTEH CTPOCHUSI IIO3BOHOYHBIX KUBOTHBIX).

Tema 5. [IpoucxokaeHue 4eJi0BeKa — AaHTPONOreHe3

Pa3nensl u 3agaun aHTpONOJIOTHU. METO1bI aHTPOIOJIOTUH.

CraHoBJIEHHE TIPEJCTABICHUN O TPOUCXOXKJICHUH YesnoBeKa. Pennruosnsie Bo33penusi. CoBpeMEHHbIE
Hay4YHbIE TEOPUH.

CxonacTBo 4YenoBeKka € JKMBOTHBIMU. CHCTeMaTH4ecKoe TMojokeHHe uenoBeka. CBHIETENbCTBA
CXOJICTBA YEJOBEKa C YXUBOTHBIMU: CPaBHUTEIbHO-MOPQOJIOTUYECKUE, IMOPHOJIOTHYECKHE, (PU3UO0JIOTO-
ouoxumuueckue, mnopeneHdyeckre. OTIUUMs 4YesoOBeKa OT JKUBOTHBIX. [IpsAMOXoxkaeHHEe U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOM CUTHAJIbHOM CHCTEMBI.

JIBwkymue cuibl ((GakTophl) aHTPOIMOTeHe3a: OuoJIoTHYecKue, conunaibHbie. COOTHOIIEHHE
OMOJIOTUYECKHX U COIMANTBHBIX ()aKTOPOB B aHTPOITOTCHE3E.



OcHOBHBIE CTaJUM aHTpororeHe3a. PaHHue dernoBekooOpa3Hbie 00e3bsiHBI (ITPOKOHCYIIBI) M PaHHUE
MOHTU/BI — OOLIME MPEeIKH YeIOBEKOOOpa3HbIX 00€3bsiH M JIOJeH. ABCTPaJONUTEKH — JIBYHOTHE IMPEAKH
monaei. YemoBek yMenblid, IEPBbIE U3TOTOBICHUS OpyAui Tpyaa. YenoBek NpsAMOXOASIINN U MEPBbIA BBIXO/T
moniet 3a npenensl Appuku. YenmoBek relnenr0eprckuii — oOIuil MpeIoK HeaHIePTAIbCKOTO YEIOBEeKa U
YyeroBeKa pa3yMHOTO. UenoBeK HeaHIepTalbCKU KaK BUJ JIOJIEH XOJIOJHOTO KiIuMarta. YeloBeK pa3yMHbII
COBPEMEHHOTO THIIa, IEHUCOBCKUI YeIOBEK, OCBOCHNE KOHTUHEHTOB 3a npeaeiamu Adgpuku. [laneoreneruka
Y TIAaJIEOT€HOMUKA.

DBOJIIOIHS COBPEMEHHOTO 4elloBeKa. EcTecTBeHHBIM OTOOP B MOMYJANMIX YeloBeka. MyTallMOHHbII
nporecc u nosmMopduzm. [lonmynsaroHHbIe BOJHBI, Ipeiid TeHoB, Murpamus u «3pQexkr ocHoBaTes» B
MOMYJISIIIUSIX COBPEMEHHOTO YeJIOBeKa.

UYenoseueckue packl. [lonstue o pace. bombimme packl: eBporeougHas (€Bpas3uiicKas), aBCTPaJIO-
HerpoujHas (dKBaTOpUabHasl), MOHTOJOWMIHAs (a3MaTCKO-aMEpHKaHCKas). Bpemss W myTtm pacceneHus
yenoBeka 1o r1aHere. EauHCTBO dyenmoBeueckux pac. HaydyHas HeCOCTOATENBHOCTh pacu3Ma.
[Tpucroco6aeHHOCTH YeI0BEKa K Pa3HbIM YCIOBHUSAM OKPYKaIOIIeH cpeapl. BiusHue reorpadudeckoit cpes
U apeiida reHoB Ha MOPGOJIOTHIO U (PU3HOJIOTHUIO YETIOBEKA.

MexauciurIinHapable METOAbl B (pu3nueckoi (OMOJIOTHYECKON) aHTPOTOJOTUH. JBOJIOIMOHHAS
AQHTPOTMOJIOTHUS U MAJCOAHTPOIOJIOTHS YETIOBEUECKUX MOMyNIAInid. BuocormanbHble Uccie0BaHNs TPUPO/IbI
yenoBeka. MccnenoBanue KO3BOMIONMN OMOJOTHYECKOTO U COLIMAIbHOTO B YEJIOBEKE.

JdemoHcTpanuu

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

Tabmumpl 1 cxeMbl: «MeTobl aHTPOIOJIOTUNY, «[ 0JTOBHOW MO3Tr 4enoBekay, «HemoBekooOpa3HbIC
00e3bsiHb», «CKeneT 4yejgoBeKa M CKeNleT MuMmnaH3ey», «PyauMeHThl W aTaBU3MBL), «/IBHXKyIuMe CHIIBI
AHTPOIIOTEHE3a», «IBOIIOIMOHHOE JAPEBO YEJIOBEKa», «ABCTPATIONUTEK», «HemoBek ymenblity, «HenoBek
npAMoOXoJsuity, «JleHucockuil denoBek» «Heannepranpub», «KpomanboHIb, «lIpeaku uvemoBekay,
«Tarbl 3BOJIIOLIMYU YeJIOBeKay, «Packl ueroBekay.

O6opynoBaHue: MyJIsKM OKaMEHENIOCTel, IPeIMETOB MaTepuaibHOU KyJIbTYpbl MPEAKOB YEIOBEKA,
penpoaykuuu (dotorpadun) KapTUH ¢ MUDOIOTHICCKUMU U OMOJICHCKUMHU CIOKETaMHU TMPOMCXOKICHUS
yenoBeka, (ororpaduu HaXOJOK MCKOIMAEMBIX OCTAaTKOB 4YEJIOBEKa, CKEJNET 4eJOoBeKa, MOJEIbh uepera
YeloBeKa M 4Yeperna IIMMIaH3e, MOJENb KHUCTU YelOBeKa M KHCTH HIMMIIaH3€, MOJEIH TOpca IMpPEIKOB
YenoBeKa.

JladopaTopHasi pabora «V3ydeHne OCOOEHHOCTEH CTPOCHHS CKelleTa YelOBEKa, CBS3aHHBIX C
MPSIMOXOKICHUEM.

IIpakTuyeckas padora «3yyeHne SKOJIOrMYECKUX alanTaluid 4eJTOBEKa.

Tema 6. JkoJi0rMsi — HAYKa 0 B3aNMOOTHOILICHUAX OPraHU3MOB M HAIOPraHU3MEHHbIX CUCTEM C
OKpY:Kawlleil cpeaou

3apokaeHue U pa3BuTHe dKojoruu B Tpyaax A. I'ymGonbnara, K. @. Pymee, H. A. Ceepuona, D.
I'exkens, A. Tenciu, B. H. CykauéBa. Paznensl u 3agaun skosi0orun. CBA3b SKOJOTHH C APYTUMU HAyKaMU.

Merto b1 sxosoruu. [losieBbie HabMIOeHNS. DKCIIEPUMEHTHI B 9KOJIOTUN: IPUPOIHBIE U JTA00OpaTOPHBIE.
MoaenupoBanre B OKOJOTMM. MOHUTOPUHT OKPYXKAIOMIEH Cpeabl: JOKalbHbIA, PErHOHAIBHBIA U
TJI00aTBHBIMN.

3Ha4YeHHUE HKOJOTMYECKUX 3HAHUH JUISl YEJTOBEKA. DKOJOTHYECKOE€ MUPOBO33PEHUE KAK OCHOBA CBSI3EH
YyeroBeUecTBa ¢ Mpupooil. POPMUPOBAHUE IKOJOTHUUECKOW KYAbTYPhl M 3KOJOTMYECKOW T'PaMOTHOCTH
HaCeJICHUS.

JdemoHcTpauuu

[Toptpetsr: A. I'ymboasar, K. @. Pynse, H. A. Ceeprios, 3. I'ekkens, A. Tercnu, B. H. Cykaués.

Tabmump! u cxembl: «Pa3nesnsl sKoa0Tuny», «MeToabl FIKOIOTHN», «CxemMa MOHUTOPHHTA OKPYKaroIIeh
CpenbD».

JlaGoparopHas padora «/3yueHre MeTo0B IKOJIOTHUECKUX UCCIEIOBAHUI.

Tema 7. Opranusmbl 4 cpea 00MTAHUA



Okojnoruueckre (akTopel W 3aKOHOMEpPHOCTH uX JAeicTBus. Kiaccudukanus 3KOJIOTHYECKUX
(dakTopoB: abWoTHueckwe, OWMOTHYECKHE, aHTpomoreHHeie. OOIMe 3aKOHOMEPHOCTH JACHCTBUSA
skojornueckux ¢akropoB. I[IpaBmmo wmmaEMyma (K. Inpenrens, HO. JIubux). TosiepaHTHOCTB.
OBpHOUOHTHBIC M CTCHOOMOHTHBIC OPTaHU3MBI.

AbuoTtndeckue (akropbl. CBET Kak 3KoJiorudeckuil haktop. JleicTBHEe pa3HbIX Y4aCTKOB COJTHEUHOTO
CHEKTpa Ha OPraHu3Mbl. DKOJOTMYECKHE TpYNIbl pPAacTEHUl M >KMBOTHBIX [0 OTHOIIEHHUIO K CBETY.
CurnanbHas poib cBeta. DoTonepruoausm.

Temmepatypa kak skosorudeckuii paxrop. JleiicTBre Temmneparypbl Ha opranu3msl. [lolikumoTepMHbIe
Y TOMOMOTEpPMHBIE OPraHU3Mbl. DBPUTEPMHbBIE U CTEHOTEPMHBIE OpPTraHU3MBI.

Brnaxxnocte kak skojormdeckuid ¢akrop. IIpucrmocobneHus pacTeHHid K TOMIEPKAHHIO BOJHOTO
6ananca. Knaccuduxanus pactenuii mo oTHoIIeHU0 K Boje. [IpucnocobieHus: KUBOTHBIX K U3MEHEHHIO
BOJTHOTO PEXHMA.

Cpenpl 06UTaHUs OPraHU3MOB: BOJHAsI, HA3€MHO-BO3TylIIHAs, TOUBEHHAs, TNIyOMHHAs MMOANOYBEHHAs,
BHyTpUOpraHu3MeHHasi. @U3NKO-XUMHUYECKHe 0COOEHHOCTH cpefl obuTanusi opraHuzMoB. [IpucnocoOnenus
OpPraHU3MOB K JKU3HH B Pa3HBIX cpefax.

buonornueckue putmbl. Buemnnme u BHyTpeHHHE pUTMBL. CyTO4YHBIE W TOJUYHBIE PHUTMBI.
[IpucnocobaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUM KHU3HU.

Kusznennsie Gopmbl opranm3moB. [lonsatue o xu3zHeHHOU (Gopme. JKusHeHHBIE (HOPMBI PACTEHUI:
JepeBbsl, KYCTapHUKH, KYCTapHUYKHU, MHOTOJIETHHE TpPaBbl, OJHOJETHUE TpaBbl. JKU3HEHHBIE (DOPMBI
YKUBOTHBIX: TUAPOOHOHTHI, TEOOMOHTHI, a9pOOMOHTHI. OCOOCHHOCTH CTPOCHHUS U 00pa3a KU3HHU.

buotnueckue pakTopsl. Buapl OMOTHYECKUX B3aUMOICHCTBUN: KOHKYPEHITUS, XUIITHUYECTBO, CUMONO03
u ero ¢opmel. [Tapasutusm, Kooneparus, MyTyain3M, KOMMEHCAIU3M (KBapTHPAHTCTBO, HAXJICOHUYECTRO).
Herpoduueckue B3ammomencTBusi (Tomudeckue, ¢opuueckue, (adpudeckue). 3HAYCHHE OUOTHUYECCKUX
B3aUMO/JICHCTBUI U1 CYLIECTBOBAHUS OpPraHU3MOB B cpene oOutanusa. [IpuUHIMI KOHKYPEHTHOIO
UCKJTIOYCHHUS.

JdemoHcTpanuu

Tabmumpl 1 cxembl: «Jkonorudeckue (GaxTopb», «CBETOBOM CHEKTP», «IKOJOTHUECKHE TPYIIIHI
KUBOTHBIX II0 OTHOIICHHUIO K CBEeTY», «TemIoKpoBHBbIE >XUBOTHBIEY», «XOJOTHOKPOBHBIE >KUBOTHBIEY,
«DPU3HOJIOTHYECKHE aIalTallui KUBOTHBIX», «Cpepl 0OMTaHUsI OPraHu3MOBY», «buolornyeckue puTMbI»,
«Kusnennsie Gopmbl pacteHui», «Ku3HeHHble (OPMBI KUBOTHBIX», «IKOCHCTEMA IIHPOKOJIMCTBEHHOTO
jecay, «IKOCHCTEMAa XBOMHOTO Jiecay, «Llenu nutanusy, «XunHuuectBoy, «Ilapazutuzmy», « KonkypeHuus»,
«Cumbmno3y», «KommeHncamuzm».

ObopynoBanue: repOapuu pacTeHU M SKUBOTHBIX, MPUCIOCOOJIIEHHBIX K BIUSHUIO Pa3IMYHBIX
IKOJIOTUYECKHX (PaKTOpOB, TepOapuM CBETOMIOOMBBIX, TEHEIIOOMBBIX W TCHEBBIHOCIWBBIX PACTCHH,
CBETOJIIOOUBbIE, TEHENIOOMBbIE W TEHEBBIHOCIMBBIE KOMHATHBIE pACTEHMs, TepOapuu U KOJUIEKIUU
TETUTOTFOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOMYHMBBIX PACTCHUH, Yydesna NTHI] U 3Bepel, TepOaprul pacTCHUH,
OTHOCSIIMXCS K TUrpoduTam, kcepoduram, Me30utaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYII, KOJUIEKLIHUN
KUBOTHBIX, OOUTAIOIINX B Pa3HBIX cpefax, repOapuu U KOJUIEKIIMH PACTEHHUI M JKMBOTHBIX, 00JIaJaroInX
YepTaMu MPUCIIOCOOICHHOCTH K CE30HHBIM U3MEHEHUSIM YCIOBUM KU3HU, TepOapuy U KOJUIEKIIMH paCTeHUM
U JKUBOTHBIX DA3JIMYHBIX MKU3HEHHBIX (OPM, KOJJIEKIUU >KUBOTHBIX, YYAaCTBYIOIIUX B Pa3IUYHBIX
OMOTHUYECKUX B3aMOICHCTBUSX.

JlabopaTopHas pa6ora «BrisBIeHNE TPUCTIOCOOICHUI OPraHU3MOB K BIIMSIHHIO CBETAY.

JladopaTopHas pa6ora «BrisiBIeHNE TPUCTIOCOOICHU OPraHU3MOB K BIIUSIHHIO TEMIIEPATYPHI».

JladopaTopHas pa6oTa «AHaTOMHYECKHE OCOOCHHOCTH PACTEHUM M3 Pa3HBIX MECT OOUTAHUSY.

Tema 8. IkoJ10rusi BUI0B U MOMYJIS LU

DKOJIOTHYECKHE XapaKTepUCTUKH mnomynauud. [lomymsums kak Ouonoruyeckas cucrema. Poub
HEOJHOPOJHOCTU Cpenbl, (U3NYECKUX OaphepoB M OCOOCHHOCTEW OHOJOTHM BHJIOB B (OPMHPOBAHUH
MPOCTPAHCTBEHHOM CTPYKTYpbI Nonyasiuuid. OCHOBHbIE MMOKA3aTeNH MOMYJISINHI: YUCICHHOCTD, IIJIOTHOCTb,
BO3pacTHasl U MOJIOBasi CTPYKTYpPa, PO’KIAEMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIHSL.



DKojoruueckasi CTpykrypa nonyssiiuu. OLeHKa YMCIeHHOCTH NOoMmyasuuu. J[MHaMuKa NOmyJaluuu 1
e€ perynsuus. buotndeckuii noreHman nonyssuu. MoaenvpoBanue 1nHaMuky nonyssituu. Kpussie pocta
YHUCIEHHOCTH Tonynasiuuu. KpuBble BbDKMBaHUA. Perynsius 4MCIEHHOCTH MOMYJSUUi: posib (DaKTOPOB,
3aBUCSIIUX U HE 3aBUCAIIUX OT MJIOTHOCTH. DKOJIOTHYECKHE cTpaTeruu BuaoB (r- u K-crparerun).

[Tonsatue 00 sKojormyeckod Humie Buaa. Mecroobutanne. MHOrOMEpHass MOJENb SKOJOTHUUECKON
Hui J[x. M. XatunHcona. PazMepsl sxkonorndeckoi Huiu. [loTeHmanbHas 1 peaqn3oBaHHas HULIY.

Bupn kak cucrema momnynsiuid. Apeasibl BUIOB. BUIIBI U UX KU3HEHHBIE CTPATETHH. DKOJOTUYECKUE
SKBHUBAJICHTHI.

3aKOHOMEPHOCTHU MOBEICHUS M MUTPALIUN )KUBOTHBIX. bruosiornyeckue HHBa3MU 4yKEPOIHBIX BUJOB.

JdemoHcTpanuu

[Toptpert: Jx. M. XaTynHCOH.

Tabnuuel U cxembl: « IKOJOTUYECKHE XapaKTEPUCTUKH MOMyNIAuun», «IIpocTpancTBeHHas CTPYKTypa
nonymsinun», «Bo3pacTHeie mnupamuabl nomynsuun», «CKOpPOCTh 3aceleHHs] MOBEPXHOCTH 3eMIH
Pa3IMYHBIMU Opranu3Mamu», «Mojenb skosorndeckoi Humu Jx. M. XaTanHcoHay.

Ob6opynoBanue: repOapuu pacTeHUM, KOJIJICKIIUHU KUBOTHBIX.

JladopaTopHas pa6ora «[IpucrnocoOiieHnst ceMsiH paCTEHHUI K pacCeICHUIOY.

Tema 9. IkoJ10rusA CO001IECTB. IKOJIOTHYECKHE CHCTEMBbI.

Coo0bmecTBa oprann3MoB. bruorienos u ero crpykrypa. CBsizu MEXy OpraHU3MaMH B OHOTIEHO3E.

OxocuctemMa Kak OTKpwiTas cuctema (A. JIx. Tencnu). OyHKIMOHAIBHBIE OJOKHM OpPraHU3MOB B
AKOCHCTEME: MPOAYLEHTHI, KOHCYMEHTHI, pelyleHThl. Tpoduueckue ypoBHU. Tpoduueckue Lenu U CeTH.
Abuotuueckue 01oku s3kocucteM. [1ouBbl U Wbl B 3kocucTeMax. KpyroBopoT BeUIecTB U MOTOK SHEPTUH B
HKOCHUCTEME.

OcHOBHBIE TOKa3aTenu SKocucTeMbl. buomacca U mpoAyKuusa. DKOJOrMYeCKHe MUPaMUIbl YHCEN,
OMOMAacCChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotuxu. @nykmyayuu. HampaBieHHBbIC
3aKOHOMEpPHBIE CMEHBI COOOLIeCTB — cyKueccuu. [lepBuyHBIE W BTOPUYHBIE CYKLECCUM U HMX MPHUYUHBI.
AHTpOTIOTEHHBIE BO3JCUCTBHS Ha cykieccuu. KimmakcHoe cooOmiectBo. bruopasznooOpaszue u TOJHOTA
KpYroBOpPOTa BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoHbIE 3KOCUCTEMBL. JKOocucmembl 03€p U peK. IKocUcmemvbl MOpeu U OKeaHo8. IKOCUCmeMbl
MYHOp, 1eco8, cmeneti, NyCMbiHtb.

AHTpOIIOTE€HHbIE KOCUCTEMBI. ArposkocucrteMa. ArpoueHos. Paznmuuus Mexy aHTpONIOT€HHBIMUA U
MPUPOAHBIMU 3KOCHCTEMaMHU.

VYpboskocuctempl. OCHOBHBIE KOMIOHEHTHI ypOoskocucrteM. [oponckas ¢mopa u  dayna.
CunaHTponu3amusi ropojackoi (ayHbl. buomormdeckoe M XO3SMCTBEHHOE 3HAYEHUE arpodKOCUCTEM U
ypOOsKOCHCTEM.

3akoHOMEpHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUI OPTaHM3MOB B JKOCHUCTEMax. Posb
KacKaoHo2o sghghexkma u 6u008-30upuxamopos (Kiouesvix 6udo8) 6 @OYHKYUOHUPOBAHUU IKOCUCTNEM.
[TepeHocC 3HEPTUM U BEHIECTB MEXKAY CMEKHBIMH YKOCUCTEMaMHU. Y CTOMYMBOCTh OPraHU3MOB, MOMYJISIUN U
HKOCHCTEM B YCIIOBUSAX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3JCHCTBHIA.

Mexanuzmbl 8030eticmeus 3a2pA3HeHULl PA3HbIX MUN08 HA CYOOP2AHUSMEHHOM, OpP2AHU3MEHHOM,
NONYNIAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbL IKOJO2UYECKO2O0 HOPMUPOBAHUSL AHMPONOSEHHO20
8030eticmaus. MeTo0J0TUsl MOHUTOPUHTA €CTECTBEHHBIX H AaHTPOIOTEHHBIX AIKOCHCTEM.

JdemoHcTpanuu

[Toptper: A. Ix. Tencnu.

Tabmuuer u cxembl: «CTpykTypa OuoIeHO3a», «DKOCHCTEMa IIUPOKOJIMCTBEHHOTO JIECay,
«IKocUCTEMA XBOMHOTO Jjecay, «DyHKIMOHAIbHBIE TPYNIBI OPraHU3MOB B 3KOcUcTeME», «KpyroBoport
BEIIECTB B 3Kocucremey, «llenu nutanus (macTOUIIHAs, AETPUTHASA)Y», « DKOJOTHYECKasl MUPaMUJIa YHCE,
«DKoJlornyecKas mupaMmuga Ouomacchbly, «KoJorudyeckas nupamuia sHeprun», «O0pazoBaHue 00JI0Ta»,



«llepBuuHas cykueccus», «BoccTaHoBlIeHHE Jeca MOCE Moxapay, «IKOCUCTEMA 03€pay, «ATrpOLIEHO3Y,
«KpyroBopoT BeliecTB ¥ NOTOK SHEPTUH B arporieHo3e», «[Ipumepsl ypOoskocuctem».

ObopynoBanue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, dydesia MNTUIl W 3BepeH, repOapuu
KYJIBTYPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MO/JIENIb SKOCHUCTEMBI.

IIpakTuyeckasi padora «3yueHue u onucanue ypoosKOCHUCTEMBI».

JladopaTopHas padora «/3ydeHue pazHOOOpa3wsi MEIKHUX MOYBEHHBIX WICHHUCTOHOTHX B Pa3HBIX
HKOCHCTEMAX.

IKCKYpcHsi « DKCKYpCHs B TUITMYHBIA OMOTE01IeHO3 (B AyOpaBy, O€pe3HsIK, eIbHUK, Ha CyX00IbHBII
WJT TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYypcHs «IKCKYpCHS B arpO3KOCUCTEMY (HA TOJI€ WM B TETUIMYHOE XO3SHCTBO )».

Tema 10. buocdepa — riodanbHas 3xkocucTeMa

buocdepa — obOmerutanerapHas o0osiouka 3eMiiM, TJE€ CYIIECTBYET WJIM CYIIECTBOBala KHU3Hb.
PazButne npencraBnenuii o bunocdepe B Tpyaax 3. 3tocca. Yuenue B. U. Bepnanckoro o 6uocdepe. Obmactu
ounocdeps! u e€ cocras. JKuBoe BemecTBo Onochepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyiiecTBoBaHUs Ornocdepbl. OcobeHHOCTH OHOCc]ephl Kak TII00aTbHON IKOCUCTEMBI.
Jlunamuueckoe paBHOBecue B 6uochepe. KpyroBopoTsl BeIiecTB 1 OMOre0OXUMHYECKHE ITUKIIBI (YTiiepoa,
azora). PutmMudHOCTS siBeHM B Ouocdepe.

3onanpHOCTE OHMOcheprl. [lonstne o Omome. OCHOBHBIE OMOMBI CYIIHM: TYHJIpPA, XBOWHBIC Jieca,
CMEIIaHHbIE W HIMPOKOJINCTBEHHBIE Jieca, CTENH, CaBaHHbBI, IYyCTHIHH, TPOIMUYECKHE JIeca, BHICOKOTOPBS.
Knumar, pacTuTenbHBIN U dKUBOTHBIN MUP OMOMOB CYIITH.

CtpykTypa 1 QyHKIHS KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO TOTECHIMANIA U OMOC(EPHBIX (PYHKITUH.

JdemoHcTpanuu

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

Tabmumpt u cxemol: «I'eocdepst 3emimy», «kKpyroBopot azora B mpupoae», «Kpyrosopor yriepoaa B
npupoae», «KpyroBopoT kuciopona B mpupoie», «KpyroBopor Boabl B mnpupoie», «OCHOBHbIE OHOMBI
cymny, «Kimumatnueckue nosca 3emnny, «TyHapay, «Taira», «CMmemanubii jgecy, «LnpokoaucTBeHHbIN
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponnyeckuil gec.

O6opynoBanue: repdbapun pacTeHUN pa3HbIX OMOMOB, KOJUICKITUN )KHBOTHBIX.

Tema 11. YestoBek M OKpYy:KaloIias cpeaa

DKOJIOTHYECKHE KPHU3UChI M WX TpUYMHBL. Bo3zaeicTBue denoBeka Ha Ouocdepy. 3arps3HeHue
BO3YIIHOW cpeapl. OXxpaHa Bo3ayxa. 3arpsisHEHHE BOAHOM cpeabl. OXpaHa BOJHBIX pecypcoB. Paspyiienne
nouBbl. OXpaHa MOYBEHHBIX peCypcoB. MI3MeHeHne kimmara.

AHTpOIIOr€HHOE BO3JICUCTBUE HA PACTUTENBHBIM M >KUBOTHBIM MuUp. OXxpaHa pacTUTENBHOTO H
KUBOTHOTO Mupa. OCHOBHbIE NPUHIUIBI OXpaHbl mnpupoAbl. Kpacuble kHuru. Oco0o oxpaHsieMmble
npupoausie Tepputopun (OOIIT). boTanudeckue caapl ¥ 300JI0THYECKUEC MTAPKH.

OcCHOBHbIE TPUHIMUIBI YCTOWYMBOTO PAa3BUTHSL 4YeJloBEYeCTBA M MpHpoAbl. ParumonanbHOe
MPUPO/IOIOJIF30BAHUE M COXpaHeHue Ouosiornyeckoro pazHooOpaszus 3emud. OOIiMe 3aKOHOMEPHOCTH
IJI00ATBHBIX JKOJOTUYECKHX Kpu3ucoB. (OCOOEHHOCTH COBPEMEHHOTO KpH3UCa M €ro BEpOSITHBIE
MOCJIEICTBUSL.

Pa3BuTHe MeETOJOB MOHHUTOPHHIa pa3BUTHUSL OINACHBIX TEXHOTEHHBIX IpoueccoB. CucmemHvle
uccne0osanuss nepexooa K pecypcocoepezaroujeli U KOHKYPEHMOCNOCOOHOU dHepeemuke. buonozuueckoe
pasHoobpasue u duopecypcol. Hayuonanvnvle ungopmayuonnvie cucmemsl, obecneyugaroujue 00Cmyn K
uHgopmayuu no coCmosiHUIO OMOeNbHbIX 8U008 U IKocucmem. OcHOBbl IKOpeaburUmMayuu Kocucmem u
cnoco608 60pvobI ¢ buonospedcoeHusMU. PekoncmpyKyus MOpCKUX u HaA3eMHbIX IKOCUCEM.

JdemoHcTpanuu

Tabnuie! U cxembl: «3arpsa3HeHne aTMocepbl», «3arpsizHeHue ruapochepb», «3arpsa3HeHHe MOYBbDY,
«ITapHukoBsIit 3phexT», «Ocob0 OXpaHseMbie MPUPOTHBIC TEPPUTOPHIY», MO YIPABIIEMOTO MUPaY.

O6opynoBanue: (ororpaduu OXpaHsIeMbIX pacTeHUHW u KUBOTHBIX KpacHoit kHurum Poccuiickoit
Oenepanun, KpacHolt KHUTH peruoHa.



IINTAHUPYEMMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MH HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUAA

JIMHHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBiaumBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYAIOIIUMHKCS IMPOTPaMM
cpenHero o0miero 06pa3oBaHus: TMYHOCTHBIE, METAIPEIMETHBIE U MPEAMETHBIE.

B cTpykType AMUHOCTHBIX Pe3yJabTaTOB OCBOCHHS MPOTrpaMMbl IO OMOJIOTUU BBIACIIEHBI CIEAYIOIIHNE
COCTaBJISIIOLIME: OCO3HAHUE OOYYaIOIIMMHUCA POCCUICKON Tpa’kJaHCKOW WIECHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIPENENICHUIO, Haluyue momugayuy K 0Oy4eHHI0 OWOJIOTHH,
yenenanpasieHHoe passumue BHYTPEHHUX YOEXKICHMH JIHMYHOCTH Ha OCHOBE KIIIOUEBBIX IEHHOCTEH H
UCTOPUYECKUX TPAJAULIUNA Pa3BUTUS OMOJOTUYECKOTO 3HAHUS, 2OMOBHOCMb U CNOCOOHOCMb 00yUYaIOIIUXCS
PYKOBOJICTBOBATbCSI B CBOEH JESTENLHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMM, NMPUCYIIUMH CHUCTEME
OMOJIOTHYecKOro 00pa3oBaHus, Haluuue NPagoCco3HAHUsl FIKOJIOTUYECKON KYIbTYpPbI, CHOCOOHOCMU CIMABUMb
LEJIH U CTPOUTH )KU3HEHHBIE TJIaHbI.

JlnuHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTrPAMMBI MO OMOJIOTUU JAOCTUTAIOTCA B €IMHCTBE y4eOHOU U
BOCITUTATENLHON JESTEbHOCTU B COOTBETCTBHM C TPAJUIIMOHHBIMU POCCHUHCKUMHU COLUOKYIbTYPHBIMH,
HUCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, IPUHATHIMU B OOIIECTBE MPaBUIAMU U HOPMAMHU
MOBE/ICHUS W CIIOCOOCTBYIOT IpoOLieccaM CaMOIO3HAHMs, CaMOBOCIMTAHUS U CaMOpPa3BUTHUS, PA3BUTHUSA
BHYTpPEHHEH MO3UIMU JIUYHOCTH, TATPUOTHU3MA U YBAXKEHUS K 3aKOHY U MPABOIOPSIKY, YEIOBEKY Tpyla U
CTapuieMy IOKOJICHHIO, B3aMMHOTO YBa)KEHHUS, OEpex HOT0 OTHOLIEHUS K KYJIbTYPHOMY HACIEAHIO U
TpaJuLMsM MHOTOHALIMOHAIBLHOTO Hapoaa Poccuiickoit denepanuu, Npupoae U OKpYKaroIIEen cpee.

JlnuHOCTHBIE pe3yabTaThl OCBOEHHS y4eOHOTO npenMera «bruosorus» JoKHBI OTpaXaTb TOTOBHOCTD
U CcrocoOHOCTh OOYYaromMXCsl PYKOBOJCTBOBAThCSI CHOPMUPOBAHHON BHYTPEHHEH MO3WLIMEH JUYHOCTH,
CUCTEeMOW IIEHHOCTHBIX OpPHUEHTAluil, TO3UTUBHBIX BHYTPEHHHUX YyOEXKJEHUH, COOTBETCTBYIOIIUX
TPaJAMLMOHHBIM LEHHOCTSM POCCHHCKOrO OOIIECTBa, pAaCUIMPEHUE >KU3HEHHOIO ONbITa W OMbITa
NeSITEIbHOCTH B IIPOLIECCE peaTn3allii OCHOBHBIX HAIIPaBJIEHUH BOCIIUTATEIbHON e TEIbHOCTH, B TOM YHUCIIE
B YaCTH:

1) rpamxaaHCcKOro BOCIMTAHUSA:

c(OpMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMUA 00YJaIOIerocsi Kak aKTUBHOTO U OTBETCTBEHHOT'O 4JICHA
POCCHUICKOTO 00IIEeCTBa,;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEH, YBa)KCHHUE 3aKOHA U TIPABOIOPSAIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOH NESTEIHHOCTH IPU CO3/IaHUM Y4EOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHIOJHEHUU OMOJIOTMYECKUX SKCIIEPHUMEHTOB;

CIOCOOHOCTH OMpPENEsITh COOCTBEHHYIO MMO3UIIMIO IO OTHOIIEHUIO K SBJIEHUSM COBPEMEHHOMN )XKU3HU U
O0OBACHATH €€;

YMEHHE YYUTHIBATH B CBOMX JIEHCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aUMOIEHCTBUS JIIOJICH C
Pa3HbIMH YOKICHUSIMH, KYIbTYPHBIMU EHHOCTSIMHU U COI[UAIBHBIM MOJI0KEHHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B MPOIECCE COBMECTHOIO BBHIMOJHEHHS YU€OHBIX, I03HABATEIbHBIX U
UCCIIEIOBATENIbCKUX 3a/a4, YBRXKUTEIBHOTO OTHOIIECHUS K MHEHHIO ONIIMIOHEHTOB MPHU O0CYK/IEHUU CITOPHBIX
BOIIPOCOB OHMOJIOTMYECKOTO COJEPKAHUS;

TOTOBHOCTb K TYMaHUTapHOM U BOJOHTEPCKON JEeSITENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

c(OPMUPOBAHHOCTh POCCUICKOM Tpa’kJaHCKON HIECHTHYHOCTH, MATPHOTU3MA, YBAXKEHHUSI K CBOEMY
HapoJy, YyBCTBAa OTBETCTBEHHOCTU mepea PoauHoMN, ropaoctu 3a cBOM Kpai, cBoro PoauHy, CBOM SI3BIK U
KYJIbTYpY, IPOIILJIOE U HACTOsIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K MPUPOAHOMY HACJIEINIO U MaMSATHUKAM IPUPOJIbL, TOCTxKEHUsIM Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOT X, TPYIIE;



CIOCOOHOCTH OLICHUBATh BKJIa/l POCCUMCKHUX YUEHBIX B CTAHOBJICHHUE U Pa3BUTHE OUOJIOTUH, TOHUMaHUS
3HaYeHUs OMOJIOTMH B MMO3HAHUH 3aKOHOB MPHUPOJbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaeiHas yoe:KIEHHOCTh, TOTOBHOCTh K CIYy)KEHHUIO W 3amuTte OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHMWE AYXOBHBIX IIEHHOCTEW POCCUIICKOTO HApO/Ia;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIUIO U TPUHUMATh OCO3HAHHBIEC PELICHHS], OPUEHTHPYICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYUBOTO OyAyILIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTENSM, CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPHUHSTHUS
LIEHHOCTEN CEMEIHOM )KM3HU B COOTBETCTBUU € TPAAUIIMSIMU HapoaoB Poccuu;

4) 3cTeTMYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA,
CHOpTa, TPYyAa, OOLIECTBEHHBIX OTHOIICHUII;

MMOHUMAaHKE SMOLIMOHAIBHOTO BO3JEHCTBUSI )KUBOM MPUPOJIBI U €€ LIECHHOCTH;

TOTOBHOCTh K CaMOBBIPQ)KEHHMIO B Pa3HbIX BHJIaX HCKYCCTBAa, CTPEMJICHHE MPOSBIATH KauecTBa
TBOPUYECKOMN JTUYHOCTH;

5) ¢usuyeckoro BOCHUTAHUSA, (POPMHPOBAHUA KYJbTYPbl 3J0POBbS M IMOLMOHAJIBLHOIO
0J1aronoJryyms:

MMOHUMAaHHE U PeaTM3alis 3JJ0pOBOro M 0€30MMacHOro 00pa3a Ku3HH (310pOBOE NMUTaHUE, COOI0IEHNE
TUTMEHUYECKUX MPaBUI U HOPM, cOATaHCHPOBAHHBIN PEXUM 3aHITUN U OTHbIXa, PEryJspHas puandeckas
AKTUBHOCTH), O€PEKHOTO, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (DM3UIECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHUMAaHHE LIEHHOCTH MpaBWI HMHIMBUIYAIbHOTO M KOJUIEKTHBHOIO O€30MacHOr0 TOBEACHUS B
CUTYaIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHHE TOCJEICTBUN U HEMpPUATHS BPEIHBIX NMPUBbIUEK (YHOTpEOIEHUS! alKOrojsi, HApPKOTUKOB,
KypeHHs1);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOII00HE;

FOTOBHOCTb K AKTUBHOM JESTEIbHOCTH TEXHOJOTMYECKOW U COIMAJbHOM HANpaBIEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO 1E€ATEIbHOCTD;

MHTEPEC K pa3IU4HbIM cdepaMm MpodeccuoHalIbHOM e TEeNbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOD Oymymiei npodeccuu U peaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO HA IPOTSHKEHUN BCEH KU3HH;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

HKOJIOTHYECKHU LieJecoo0pa3HOe OTHOLIEHHE K MPUPOJie KaK UCTOUYHUKY >KM3HU Ha 3emile, OCHOBE €€
CYIIECTBOBaHUS;

MOBBILIEHUE YPOBHS 3KOJOTHYECKOW KYyJIbTYphl: IPUOOpETEHHE OMbITA MJIAHUPOBAHUS MOCTYIKOB U
OILICHKH MX BO3MO>KHBIX TIOCIEACTBUI I OKPYKAIOIIEeH Cpeibl;

OCO3HAaHHE TTI00aIbHOT0 XapaKTepa SKOJIOTHUYEeCKUX Ipo0iieM U MyTel X peuieHus;

CHOCOOHOCTH UCIOJIb30BaTh MPUOOPETaeMble PU U3yUEHUU OMOJIOTUY 3HAHUS M YMEHUSI TPU PELICHUH
po0JieM, CBS3aHHBIX C pAllHOHATILHBIM MPUPOIOTIONB30BaHUEM (COOIIOICHIE TPABUII TOBEACHUS B IPUPOJE,
HaIpaBJICHHBIX HA COXpaHEHHE PAaBHOBECHS B IKOCHCTEMAaX, OXpaHy BUIOB, IKOCHCTEM, Orochepbl);

AKTUBHOE HENPUSTHE [EWCTBUW, NMPUHOCSIIIMX BpPEd OKPYXKAIOIIEH NPUPOJAHON cpelne, yMEHHE
MPOTHO3UPOBATh HEONArONPHUSATHBIE HSKOJIOTMUYECKUE IOCIEACTBUS MPEANPUHUMAEMbIX JEUCTBUNA H
MpeoTBpaIlaTh UX;

HaJIMYue Pa3BUTOTO 3KOJOTMYECKOrO MBIIIJICHHUS, SKOJOTMYEeCKONH KYJIbTYphI, OIbITa JESTEIbHOCTH
HKOJIOTMYECKOM HAIPaBJIEHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS UMHU B MMO3HABATEIbHON, KOMMYHUKATUBHOM



U COLUMAIbHOM TMpakTUKE, TOTOBHOCTH K YYacTUIO B TMPAKTUYECKON JESATENbHOCTH 3KOJOTHYECKOM
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 NO3HAHUS:

c(OpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
0OLIEeCTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JMAJore KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCTa
B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHKE SI3BIKOBOM M YHMTATEIbCKOM KyJIbTYphl KaK CpEACTBA B3aWMOACUCTBUS MEXIY
JOJBbMH U TTO3HAHUS MUPA;

MOHUMaHKe CHelUPUKU OUOJIOTUU KaK HayKH, OCO3HAHUS €€ poJju B (OPMUPOBAHUN PALIMOHATIHLHOTO
HAyYHOTO MBILIUICHUS, CO3AAHUU LEJIOCTHOIO MpEACTaBiIeHHUs 00 OKpY)KalolleM MHUpEe KaKk O €IWHCTBE
MPUPOJBI, 4YeJOBeKa W O0OIIecTBa, B IMO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH W pEelIeHHuH MpolieM
COXpaHEHHUs MPUPOJIHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTU OHOJIOTUU [UIS COBPEMEHHOW NMBHJIM3ALMU: OOecleyeHUs HOBOTO
YPOBHS Pa3BUTHSI MEIULUHBI, CO3/ITaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHA, CIIOCOOHBIX pellaTh PECypCHBIE
npoOieMbl pa3BUTUSI YEJIOBEYECTBA, MOMCKA MyTeH BBIXOJA U3 TJIOOATBHBIX AKOJIOTHYECKUX MpoOieM H
obecrnievyeHus nepexoa K ycToH4nuBOMY pa3BUTHIO, PALlMOHAIIBHOMY MCIIOJIb30BAaHUIO MPUPOTHBIX PECYPCOB
1 (OPMUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHUU B LIESAX MOBBIMIEHUS OOLIEH KyIbTYpHI,
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK COCTaBHOM 4acTH (PyHKIIMOHAIBLHOM TPAMOTHOCTH O0yYaroluXcs,
dhopmMupyeMoi Ipu U3y4eHUH ONOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB MO3HAHHUS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIOJIb30BATh MOJy4YaeMble 3HAHWUS Ui aHalu3a M OObBSICHEHMs SBJICHHUI OKpYKAIOLIEro MHpa H
MIPOUCXOSAIINX B HEM U3MEHEHUH, yMEHHE JieJIaTh 000CHOBaHHbIE 3aKIIIOYCHHS HA OCHOBE Hay4HBIX (DaKTOB
Y UMEIOUINXCS JaHHBIX C IIeJIbIO MOJIYYEeHUS TOCTOBEPHBIX BHIBOIOB;

CIOCOOHOCTh CaMOCTOSITENILHO HCII0JIb30BAaTh OHOJIOTMYECKHE 3HAHHS JUIsl pellieHusl MmpolieM B
peaNIbHBIX KU3HEHHBIX CUTYaIHsIX;

OCO3HAHME IIEHHOCTH HAy4YHOM JIeATENbHOCTH, TOTOBHOCTh OCYHIECTBJIATH MPOCKTHYID U
HCCIIEIOBATENbCKYIO AEATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO, K AKTHUBHOMY
MOJIy4YEHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIE pe3ylbTaThl 0CBOEHHS yueOHOTO npeameTa «bruosiorrs» BKIIOYAIOT: 3HAUUMBbIE JUIS
(dhopMUPOBaHUS MHUPOBO33PEHUST OOYUAOMIMXCA MEKIUCIHUIUIMHAPHBIE (MEXIPEIMETHBIC) OOICHAaYJIHbIC
MOHATHS, OTpaXkarolllhe IEJIOCTHOCT, HAy4YHOM KapTUHBI MHpa M cHeupuKy METOJOB MO3HaHMS,
HCIO0JIb3YeMBbIX B €CTECTBEHHBIX HayKax (BEIECTBO, PHEPTHs, SABJICHUE, MIPOLIECC, CUCTEMa, HayYHBIN (akT,
NPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIeoBaHue, HaOII0AeHne, W3MEpeHue,
SKCHEPUMEHT M JpYTrue); YHUBEpCalbHble yueOHbIe AeWUCTBUA (TMO3HABAaTEIbHbIC, KOMMYHHKATHUBHBIE,
peryiasTuBHBIC), oOecmneunBaronme (GopmupoBaHue (PyHKIMOHATBHONW TPAMOTHOCTH U  COIUAIBHOM
KOMITETEHIINH oOyuaronuxcs; CIIOCOOHOCTH oOyuaronuxcs HCI0JIb30BATh OCBOCHHBIE
MEeXAUCHUTITHHAPHBIE, MUPOBO33PEHYECKUE 3HAHNS U YHUBEPCAIbHbIE yueOHbIe I1eHCTBUSA B IO3HABATEILHOM
Y COLMAIBHOM TTPaKTHKE.

B pesynbTaTe n3ydenusi OM0JI0THN HA YPOBHE CpeIHEro 001Iero 00pa3oBanus y o0yJaronierocst Oyayr
chopMUpOBaHbI MO3HABATEIbHbIE YHUBEPCAIbHBIE ydeOHbIE NeICTBUS, KOMMYHUKATUBHbIE YHUBEPCAIbHbIE
yueOHbIE NeHCTBUS, PEryIsITUBHBIE YHUBEPCAIbHBIE YUeOHbIE AEHCTBUSI, COBMECTHAS IEATEIbHOCTD.

MertanpeaMeTHble pe3yabTaThl OCBOEHHUSI IMPOTPaMMBbI CpelHEro o0mero oOpa3oBaHMs JOKHBI
OTpaxarb:

OBiajeHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:



1) 6a3oBble JornyecKue AeMcTBUS:

CaMOCTOSITENILHO (POPMYITHPOBATH U aKTYAIU3UPOBATh IPOOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

MCI0JIb30BATh MPU OCBOCHUHU 3HAHUM IPUEMBI JIOTMUECKOTO MBIILJICHUS (aHaIn3a, CHHTE3a, CPaBHEHUS,
knaccudukanuu, o0600IIeH ), paCKPhIBaTh CMBICT OMOJIOTHYSCKUX TMOHATHN (BBIICTATH UX XapaKTEPHbBIC
MPU3HAKY, YCTAHABJIUBATH CBSI3U C IPYTUMHU MOHATHSIMHU);

OTpENeNATh LEIN AEATEIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUHM HUX JOCTH)KEHHS, COOTHOCHUTD
pe3yNbTaThl AESATEbHOCTH C MOCTABIECHHBIMHU LEJSMU;

MCI0JIb30BaTh OMOJIOTUYECKHE MOHATHS sl 00bICHEHUS (DAaKTOB U SIBJICHUN KUBOU MPUPOJIbI;

CTPOUTH JIOTHYECKHE pacCyXJIeHUs (MHIYKTUBHBIC, JAEAyKTHBHBbIC, IO AaHAJOTUHU), BBISABIATH
3aKOHOMEPHOCTH U IMPOTUBOPEUUS B pACCMaTPUBAEMBbIX SBJICHUSX, (DOPMYINPOBATh BHIBObI U 3aKIIOUCHHUS,

MPUMEHSTh CXeMHO-MO/I€TIbHbIE CPEJICTBA JJISl IPEICTABICHUS CYILIECTBEHHBIX CBSA3€H U OTHOUICHUI B
M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTHUBOPEUUN PAa3HOTO POJa, BBISBIECHHBIX B Pa3IUYHbIX
MH(OPMALMOHHBIX HCTOYHUKAX;

pa3zpabaTeiBaTh IUIaH pEIIEHUs MpOoOJeMbl C Y4E€TOM aHaliM3a HUMEIOIIMXCS MaTepUabHBIX H
HeMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBHI B JESTEILHOCTb, OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LENSM, OLEHUBATDH
PHUCKHU MOCIEACTBUN NESATENbHOCTH;

KOOPJIMHUPOBATH U BBIMOJIHIATH pabOTy B YCIOBUSAX PEATbHOTO, BUPTYAIbHOTO M KOMOMHUPOBAHHOTO
B3aHUMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbBIe HCCIEA0BATEIbCKHE AeHCTBUS:

BJIa/IETh HaBbIKAMH Y4€OHO-HCCIIEI0BATEIbCKON U MPOEKTHON JIEATEIbHOCTH, HaBBIKAMH pa3peIieHHs
po0sieM, CroCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY MOUCKY METOJIOB PEIICHUs MPaKTUUYECKUX
3a/1a4, MPUMEHEHUIO PA3IUYHbIX METO/IOB MO3HAHUS;

MCII0JIb30BATh Pa3IMYHbIE BUJIBI JEATEIHOCTH MO MOJYyYEHHIO HOBOIO 3HAHUSA, €r0 MHTEpIpeTaluH,
npeoOpa30BaHMIO M TPUMEHEHHUIO B yYEOHBIX CUTYAIUSIX, B TOM YKCJIE PU CO3JaHUH YU€OHBIX U COLUAIbHBIX
MIPOEKTOB;

(dbopMHUpOBATh HAYYHBIN TUI MBILUICHUS], BJIaJIeTh HAYYHON TEPMHHOJIOTHEH, KIIIOUEBBIMHU TOHATUSIMU
U METOJIaMU;

CTaBUTh U (HOPMYIHPOBaTh COOCTBEHHBIE 3a/laud B 0Opa30BaTENbHOM AESITENbHOCTH U >KW3HEHHBIX
CUTYaIUIX;

BBISIBIISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJM3UpOBaTh 3aJayy, BBIIBUTaTh TUIOTE3Y €€
pelIeHUs, HaXOAUTh apTYMEHTHI JJIs J0Ka3aTelbCTBA CBOUX YTBEPKACHUMN, 3a/1aBaTh IapaMeTphbl U KPUTEPUU
pelIeHNUS;

aHAJIM3UPOBATh TOJYYEHHbIE B XOJ€ pEIICHUS 3a7auyd pPe3ylbTaTbl, KPUTUYECKH OLIEHUBATh HX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPHUOOPETEHHBIN OIBIT;

OCYILIECTBJISITh  LI€JICHANPABICHHBI TOUCK TIEpeHoca CpeACTB M CHOCOOOB  JEWCTBUS B
poheCCHOHANBHYIO CPENY;

YMETh EPEHOCUTD 3HAHUA B TO3HABATENBHYIO M MPAKTUYECKYIO 00JIaCTH )KU3HEAEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBbIE WJEU, MpeAsiaraTb OpUTHHAJIbHBIE MOJXOAbl U PEIICHMS, CTaBUTh IPOOJIEMbI U
3aJ1auu, JOIMYCKAIOUINe albTePHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HHPOpMAIMH (TEKCTe y4eOHOTO IMOCOOMs, HAydHO-
MOMYJISIPHOM JUTEepaTrype, OMOJOTMYECKUX CIIOBapsiX M CIPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3aX NaHHBIX, B
WuTepHere), aHanu3upoBaTh HH(POPMALMIO Pa3IMYHBIX BUAOB M (OpPM MpencTaBiCHHs, KPUTHUECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;



(dbopMynupoBaTh 3aMpochl U MPUMEHSTh Pa3IMYHbIE METOJbI MPHU MOUCKE M 0TOOpe OMOJIOTHYEeCKOn
nH(popMaIu, He0OX0AMMOM TSl BBITIOJTHEHUS Y4eOHBIX 3a/1a4;

npuoOperaTh  OMBIT  HUCHOJB30BaHUS  HMH(YOPMAIIMOHHO-KOMMYHHKATHUBHBIX  TEXHOJIOTHUH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUS PA3IMUYHbBIX TOMCKOBBIX CHUCTEM;

CaMOCTOSITEJIPHO BBIOMpAaTh ONTHUMAIBbHYIO (OPMY MpeACTaBiIeHUsS OWOJIOTHYECKOW WH(pOopManuu
(cxemsl, TpaduKy, AHArpaMMBbl, TaOIUITEI, PUCYHKH U JPYToe);

UCI0JIb30BAaTh HAay4YHBIA SI3BIK B KAaueCTBE CpPEJCTBa IpuU paboTe ¢ OMOJIOTHYECKO HH(pOpMAIHME:
MPUMEHATh XUMHYECKHE, (PU3NYecCKre M MaTeMaTUYeCKHe 3HAKU W CHUMBOJIBI, (POpMysbl, abOpeBHaTypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPE0Opa30BbIBaTh 3HAKOBO-CUMBOJIMUYECKUE CPECTBA HATJISAHOCTH;

BIIJICTh HaBbIKAMHU pACHO3HABaHHWS U 3alIUTHl HMHGOpPMALUK, HHPOPMAIMOHHON Oe30macHOCTH
JUYHOCTH.

OBnajeHHne YHHBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMM:

1) oOmienue:

OCYILIECTBIISITh KOMMYHUKAIlUM BO BceX cdepax >KM3HM, aKTHMBHO y4acTBOBaTh B JAMAJiore WU
IUCKYCCUU MO CYIIECTBY OOCYXJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CY)KICHUS
OTHOCHUTEJIHO BBINIOJHEHUS MpeajaraeMoil 3alaud, yYUTHIBaTh MHTEPEChl U COTJIACOBAHHOCTH IMO3UIUHN
JPYTrUX YYaCTHUKOB JIMAJIOra UM IUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CpPEICTBAa OOUICHMS, MOHUMAaTh 3HAYEHHE COLUAIBHBIX 3HAKOB,
MPENNOCHIIOK BOSHUKHOBEHHSI KOH(DIUKTHBIX CUTYallli, yMETh CMAT4aTh KOH(MDIUKTHI U BECTH IIEPErOBOPHI;

BIIAJIETh PA3IMYHBIMU CIIOCOOaMU OOIIEHHS U B3aUMOJICHCTBYS, TOHUMATh HAMEPEHUSI IPYTUX JIOJEH,
MPOSIBIIATh YBKUTEIHLHOE OTHOIIEHUE K COOECETHUKY M B KOpPPEKTHOW Qopme (HopMyaupoBaTh CBOU
BO3paKEHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs1 1esATeJbHOCTD:

MOHUMATh U HCIOJIb30BAaTh MPEUMYILECTBa KOMAHIHOW M MHAMBHAYAJIbHON pabOThl MpU pELICHUH
OMOJIOTHYECKOU MPOOJIeMBbl, 000CHOBBIBATH HEOOXOAMMOCTh TPUMEHEHHUS TPYIIIOBBIX (HOPM B3aUMOICUCTBUS
MIPHU PEIICHUH YIeOHOH 3a/1auH;

BBIOMpATh TEMATHKY U METOJIbl COBMECTHBIX JEHCTBUI ¢ y4€TOM OOLIMX UHTEPECOB U BO3MOMXKHOCTEH
Ka)KJI0TO WiIeHa KOJJICKTUBA;

MPUHUMATDH I€JId COBMECTHOM NEsTeIbHOCTH, OPraHMW30BbIBATh U KOOPAWHUPOBATH AECUCTBUS MO €€
JNOCTHKEHHIO: COCTAaBJIATH IJIaH JEMCTBUIM, paclpenensTh poju ¢ y4ETOM MHEHHI y4aCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PabOTHI;

OLICHMBATh KAaueCTBO CBOEro BKJIAaJa M KaXKIOTO0 YYacTHHKAa KOMaHIbl B OOHIMI pe3ynbTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM,

npeiaraTb HOBbIE MPOEKTHI, OLIEHWBATH UJIEU C TO3UIIMH HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOM
3HAYUMOCTH;

OCYILIECTBIISITh TMO3UTHBHOE CTPATETHMYECKOE IMOBEJACHHE B pPa3IMYHBIX CHUTYalMsIX, MPOSBIATDH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHULIUATUBHBIM.

OBiajeHHe YHMBEPCAJIbHBIMH PeryJsITUBHBIMH 1€ICTBUAMM:

1) camoopranuszanms:

UCII0JIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBISBICHMSI MPOOJIEM U WX pPElIeHUs B >KU3HEHHBIX U
Y4€OHBIX CUTYaIUSX;

BBIOMpATh HA OCHOBE OMOJIOrMYECKUX 3HAHUH 11eJIeBble U CMBICIIOBbIE YCTAHOBKH B CBOMX JIEHCTBUAX U
MOCTYIKaX 110 OTHOIIEHUIO K KUBOH MPUPOJIE, CBOEMY 3I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIIATh IMO3HABATENbHYIO JESTENbHOCTh, BBISABIATH MPOOJIEMBI, CTaBUTh U
(bopMynupoBaTh COOCTBEHHBIE 331a4U B 00pa30BaTeIbHON JESITEIbHOCTH U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITENIBHO COCTABIISATh IJIaH peIeHUsI MPOOIEMbI ¢ yUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;

JlaBaTh OLIEHKY HOBBIM CUTYAIlHsIM;



paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO LIIUPOKOM 3PYIAUIMH B Pa3HbIX 00JIaCTAX 3HAHUM,
MTOCTOSTHHO TOBBIIIATh CBOM 00pa30BaTENbHbIN U KYJbTYPHBIA YPOBCHD.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTh, OLIEHUBATH COOTBETCTBHE
PE3yNIbTATOB LIEISAM;

BIIQJIETh HABBIKAMU TIO3HABAaTENbHON pedIeKCUH KaK OCO3HAHUS COBEpLIAeMbIX JCHCTBUN H
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHHM, UCMOIb30BaTh NMPUEMBI pedIeKCUuu A OLEHKH
CUTYaIlH, BBIOOpA BEPHOTO PELLICHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NMPUHUMATDH PEIICHUS [0 UX CHUKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAJIU3€ Pe3yabTaTOB JEATEIbHOCTH;

3) npuHsiTHE Ce0H U APYTUX:

MPUHUMATD ce0sl, MOHUMAas CBOU HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYrUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € TIO3UIMH JIPYrOro YelloBeKa.

HNPEJIMETHBIE PE3YJIbTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOCHUS COJepKaHusl yueOHoro npeamera «buosorus» Ha yriyOiaéHHOM
YpOBHE OpHEHTHUPOBaHBI Ha obecriedeHue mpoduIbHOrO 00ydeHHs oOydaommuxcs Ouonoruu. OHHU
BKJIIOYAIOT: cHeu(uueckue uig OMOJOTUN HayuyHble 3HAHMS, YMEHHUS U CIIOCOOBI JEHCTBUI 10 OCBOCHHIO,
MHTEpIIpeTali U NMpeoOpa3oBaHUIO 3HAHWM, BUIbI JEATEIBHOCTH IO MOJYYEHUIO HOBBIX 3HAHUH M HUX
MIPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX, a TAKKE B PEAJIbHBIX dKU3HEHHBIX CUTyalusx. [IpeamMeTHoie pe3yabTaTsl
MPeJICTaBJICHbI 110 TOaM U3yYeHHUSI.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS YueOHOTO peameTa «bronorusy B 10 knacce nOIKHBI OTPaKaTh:

cOpMUPOBAHHOCTh 3HAHUH O MECT€ W pOJU OHOJOTMHM B CHCTEME €CTECTBEHHBIX HAayK, B
(bopMHUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB NMPUPObI U PEIIEHUHU MpodiieM
paIMOHaIBLHOTO MPUPOIOTIONB30BAHUS, O BKJIA/I€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHHE CHUCTEMOM OMOIOrMYeCKUX 3HaHUN, KOTOpasi BKJIIOYAET: OCHOBOMOJIAraiolue OM0J0oTnYecKie
TEPMUHBI M TOHATHS (KHU3Hb, KIJIETKAa, OpraHu3M, MeTabonu3M, TOMEeOCTa3, CaMOPEryJLus,
CaMOBOCIIPOM3BE/ICHNE, HACJIEICTBEHHOCTh, M3MEHUHMBOCTh, POCT U Pa3BUTHE), OMOJIOTUYECKUE TEOPUHU
(xnerounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHass Teopusi HaCJIEICTBEHHOCTH T.
Moprana), yuenus (H. 1. BaBuioBa — o 1ieHTpax MHOTO0Opa3us M MPOUCXOKIACHHUS KyJIbTYPHBIX PACTCHH ),
3aKOHBI (eIMHOOOpPa3usi MOTOMKOB MEPBOTO IMOKOJICHUS, PACIIEIUICHUS, YUCTOTHI TaMeT, HE3aBUCHMOIO
HacnenoBaHus [. MeHpens, TOMOJIOTHYECKUX PSAIOB B HacieacTBeHHOW mameHunBoctH H. M. BaBuiosa),
MIPUHITUTIBI (KOMIUIEMEHTAPHOCTH );

BJIQJICHHE OCHOBHBIMH METOJaMHM HAy4YHOTO TMO3HAHMS, UCIOJIb3YEMbIX B OHOJOTHYECKUX
HCCTIE0BaHUSX JKUBBIX OOBEKTOB (OMUCAaHNE, U3MEpPEHUE, HAOMIOACHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYHIECTBEHHbIE MPU3HAKU: BHUPYCOB, KJIETOK MPOKAPHOT U DYKApHOT,
OJIHOKJIETOYHBIX U MHOTOKJICTOYHBIX OPraHU3MOB, B TOM 4ucie OakTepHil, rpub0B, pacTeHU, JKUBOTHBIX U
Yell0oBEeKa, CTPOCHUS OpPraHoB W CHCTEM OpraHOB pAacTeHUM, JKUBOTHBIX, YEJIOBEKa, IIPOIIECCOB
KU3ZHEJESITENIbHOCTH, MPOTEKAIOIUX B OpraHU3Max pacTeHUU, >KUBOTHBIX M YEJOBEKa, OHMOJIOTHYECKHX
MporeccoB: oOMEHa BemecTB (MeTaboaM3M), TpEBpallCHUs HSHEPruu, OpOXKEHHUs, aBTOTPO(HOrOo u
reTepoTpoHOr0 THUIMOB MUTaHUS, (OTOCHHTE3a U XEMOCHHTE3a, MHTO3a, Meilo3a, TaMeToreHes’a,
SMOpHOTEHEe3a, MOCTAIMOPUOHAILHOTO PAa3BUTHS, Pa3MHOXKEHHUS, UHIUBUAYAIBHOTO Pa3BUTHUS OpraHu3Ma
(oHTOTEHE3a), B3aMMOICHCTBHS T€HOB, TE€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;



YMEHHE YyCTaHaBJIMBATh B3aMMOCBS3U MEXKAy OpPraHOMJaMH KJIETKH U UX (YHKIHUSIMHU, CTPOCHHEM
KJIETOK Pa3HbIX TKaHEe! M UX QYHKUIHUSIMH, MEXIAYy OpraHaMu U CHCTEMaMU OPraHOB Y PaCTEHUH, )KUBOTHBIX U
YenoBeKa U X GYHKIHUSIMH, MEX]1y CACTEMaMH OPraHOB U UX (PYHKIUSIMHU, MEKy 3TallaMi 0OMEHa BEIIECTB,
dTalmaMM KJIETOYHOTO IIMKJIa M YKU3HEHHBIX IUKIOB OPraHU3MOB, 3TallaMyd SMOpPHUOHAIBHOTO Pa3BUTHS,
TEHOTHUIIOM U (PEHOTUTIOM, ()EHOTHUTIOM U (haKTOpaMH CpeJibl OOUTaHNS,

YMEHHE BBISBIISTH OTIMYUTENIbHBIE PU3HAKU KUBBIX CUCTEM, B TOM YHUCII€ PACTCHH, KUBOTHBIX U
YeJI0BEeKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIUE apTyMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY
IUIS TOKAa3aTeNbCTBA POJICTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX IPYII;

yMEHHE peliarh OHOJOTMYeCKHe 3a/lauM, BBISBJISATh NPUYMHHO-CIEICTBEHHBIE CBS3H MEXAY
UCCIIETyeMbIMU OMOJIOTUYECKUMH IPOLECCAaMH U SIBJCHHUSIMH, JI€1aTh BBIBOJbI U MPOTHO3BI Ha OCHOBaHUU
MOJIy4YE€HHBIX Pe3yJbTaTOB;

yYMEHHUE BBITIOJIHITEH JIA0OpAaTOpHBIC W TPAaKTHYECKHuEe PabOThI, coOMONaTh MpaBuia mpu padoTe C
y4eOHBIM U J1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIJIBUTATH TUIIOTE3bl, IPOBEPSITh UX IKCIEPUMEHTAIBHBIMU CPEACTBaAMH, (POPMYIHpys LENb
UCCIIeIOBaHUS, AaHAJTM3UPOBATD MOJy4YEHHBIE PE3YJIbTAThl U J€TaTh BHIBObL;

YMEHHE Y4acTBOBAaTh B y4eOHO-HMCCIIEI0BATENbCKOM paboTe Mo OMOJIOTHH, SKOJOTUU U MEAUIIMHE,
MPOBOAMMOM Ha 0a3e MKOIbHBIX HAYYHBIX 00IECTB, U MYOJIUYHO MPEICTABIISITh NOJTyYeHHbIE PEe3y/IbTaThl HA
YUEHUYECKUX KOH(EepeHIHSIX;

YMEHHE OIICHMBATh ATHUYECKHUE AacClEeKThl COBPEMEHHBIX HCCIIEJOBAHUNM B 00JacCTH OHOJOTHU U
MEIUIHUHBI (KJIOHUPOBaHHUE, HCKYCCTBEHHOE OIUIOJJOTBOPEHHE, HAIIPABJICHHOE U3MEHEHUE T€HOMA U CO3/1aHne
TPaHCTE€HHBIX OPIaHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oymymiel mpodecCHOHaIbHOW ACSITEIBHOCTH B 00JIaCTH
OMOJIOTHH, MEAULIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUHU, CETTHCKOTO XO35AHUCTBA, MUIIEBON MPOMBIIUIEHHOCTH,
YTIyOJIATh MO3HABATEIBHBIM HHTEPEC, HAITPABJICHHBIN Ha OCO3HAHHBIN BEIOOP COOTBETCTBYIOIIEH podeccun
U TPOJIOJKEHHE OUOJIOTMYECKOTO 00pa30BaHuUs B OPraHU3alUAX CPETHETO MPOo(eccCHoHalIbHOTO U BBICIIETO
oOpazoBaHwUsI.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS YueOHOTO peameTa «bronorusy B 11 kaacce NOIKHBI OTPaKaTh:

cOpMUPOBAHHOCTh 3HAHUH O MECT€ W pOJU OHOJOTMH B CHCTEME €CTECTBEHHBIX HAayK, B
(hopMHUpPOBAaHUM COBPEMEHHOI €CTEeCTBEHHO-HAyYHON KapTUHBI MHpa, B MO3HAHUHM 3aKOHOB MPHPOJABI U
pPEIIEHUH BKOJOTMYEeCKHX MpoOJeM YeJIoBEeYecTBa, a TaKkKe B PEIIEHUU BOIPOCOB PALUOHAIHLHOTO
MIPUPOIOIOIIBE30BaHuUs, U B (JOPMUPOBAHUU LIEHHOCTHOTO OTHOLIEHMSI K MPUPOE, OOIIECTBY, YEIOBEKY, O
BKJIQJIC POCCUICKUX U 3apyO0eKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHE BJIaJIETh CUCTEMON OMOJIOIMYECKUX 3HAHUI, KOTOpasi BKIIOYAET ONpeAeTeHUs U MOHUMaHHUe
CYITHOCTH OCHOBOIIOJIAraloImuX OHOJOTHYECKMX TEPMHUHOB W TOHATHH (B, dKOcHucTeMa, Ouocdepa),
Ounoslornueckre Teopud (IBosronnoHHas Teopus Y. JlapBuHa, CHHTETUYECKAst TEOPHS DBOJIONHH ), YICHHS (A.
H. CemeprioBa — o myTtsax u HampaBieHusx sBoitonuu, B.M. Bepnamckoro — o Ouocdepe), 3aKOHBI
(rermernueckoro paBHoBecus J[x. Xapau u B. BaitaOepra, 3apoasimeBoro cxoactsa K. M. bapa), npaBuiia
(Mmuaumyma HO. JInbuxa, SKOJOTHYECKOW MHPaMHUIBI SHEPTrUu), THUHoTe3bl (rumorte3a «vupa PHK» V.
I'unGepra);

YMEHHE BIIaZIeTh OCHOBHBIMH METOJaMU HAy4YHOT'O TO3HAHHS, UCIHOJb3YEeMbIMH B OHOJIOTHMYECKUX
HCCIEIOBAHUSAX JKMBBIX OOBEKTOB W HKOCHUCTEM (ONMHMCAaHHWE, W3MEpPEHHE, HaAOIIOJCHHE, SKCICPUMEHT),
crioco06aMHu BBISBJICHUS U OLIEHKU aHTPOTIOI€HHBIX U3MEHEHU B IPUPOJIE;

YMEHHE BBIJICISATh CYIIECTBEHHbIE MPU3HAKH: BHUAOB, OHOreOLEHO30B, KOCHUCTEM M Ouochepsl,
CTaOMIM3UPYIOUIETO, JBIKYIIETO U Pa3pbIBAIOIIET0 E€CTECTBEHHOrOo O0TO0Opa, aulonaTpuyeckoro u
CUMIATPUYECKOT0 BHA000pa30BaHMs, BIMSHUSA ABMXKYIIMX CHJI 3BOJIONUM Ha TEeHO(POH[ MOIMYJISIUH,
MPUCIIOCOOIEHHOCTH OPraHU3MOB K cpejlie 0OMTaHus, YepeOBaHUs HANpPaBIECHUI 3BOIIOIUHU, KPYroBOpOTa
BEIIECTB U MOTOKA SHEPTUU B IKOCHCTEMAX;



YMEHHE YCTaHaBIMBAaTh B3aUMOCBS3M MEXAYy TMpOIECCAaMU HBOJIOLUWHU, JBKYIIUMHU CHIAMHU
aHTpPONOreHe3a, KOMIIOHEHTaMH Pa3IMYHbIX SKOCHUCTEM U MPUCTIOCOOICHUSIMH K HUIM OPraHU3MOB;

YMEHHE BBIABIATH OTIUYMUTEIbHBIC MPU3HAKU JKUBBIX CHUCTEM, MPUCHOCOOIEHHOCTh BUIOB K Cpeie
oOuTaHusi, aOMOTUYECKUX W OMOTHYECKMX KOMIIOHEHTOB 53KOCHUCTEM, B3aUMOCBS3€H OpraHu3MoB B
cO00I1IeCTBaX, aHTPOMOTEHHBIX U3MEHEHUH B 9KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIUE apTyMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY
JUIS J0Ka3aTelIbCTBAa POJACTBA OPTraHU3MOB PA3HBIX CHCTEMATHYECKHX TPYIII, B3aMMOCBSA3H OPraHU3MOB U
cpensl OOMTaHUS, €AMHCTBA YEJIOBEUECKHUX pac, HEOOXOAMMOCTH COXpAaHEHHS MHOTrooOpasusi BHIOB H
HKOCHCTEM KakK YCJIOBHSI COCYIIECTBOBAHMSI PUPOJIbI M YETIOBEUYECTBA;

yMEHHE peliarh OHOJOTMYeCKHe 3a/lauM, BBISBJISATh NPUYMHHO-CIEICTBEHHBIE CBS3H MEXAY
UCCIIETyeMbIMU OMOJIOTUYECKUMH TPOIECCAMH U SIBICHUSMH, JIENaTh BBIBOABI U MPOTHO3bI HA OCHOBAaHHUU
MOJIy4YE€HHBIX Pe3yJbTaTOB;

YMEHHUE BBITIOJHAITH JIA0OpATOPHBIC M TPAKTHYECKHE palOOThI, COOMIOIATh MpaBWiIa MpU paboTe ¢
y4eOHBIM U J1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIJIBUTATH TUIIOTE3bl, IPOBEPSITh UX IKCIEPUMEHTAIBHBIMU CPEACTBaAMH, (POPMYIHpys LENb
UCCIIeIOBaHUS, AaHAJTM3UPOBATD MOJy4YEHHBIE PE3YJIbTAThl U J€TaTh BHIBObL;

YMEHHE Y4acTBOBAaTh B Y4eOHO-HMCCIEI0BATENbCKOM paboTe Mo OMOJIOTHH, 3KOJOTUU U MEAULIMHE,
MPOBOAMMOM Ha 0a3e MKOIbHBIX HAYYHBIX 00IECTB, U MYOJIUYHO MPEICTABIISITh NOJTyYeHHbIE PEe3y/IbTaThl HA
YUYEHUYECKUX KOH(]EepeHIHIX;

yYMEHHE OI[EHUBATh FMIOTE3bl U TEOPHH O MPOUCXOKIACHUN KM3HH, YEJIOBEKa M YEeJIOBEUYECKHUX pac, O
MPUYMHAX, MTOCIEICTBHUAX U CIIOCO0aX MPeIOTBPAIICHHS TJI00aTbHBIX H3MEHEHUH B Onocdepe;

YMEHHE OCYIICCTBIISITh OCO3HAHHBIN BBIOOp Oymymel mpodeccCHOHaIbHOW ACSITEILHOCTH B 00JIaCTH
OMOJIOTHH, 3KOJOTHH, MPUPOJOIOIB30BAHUS, MEIUIMHBI, OHOTEXHOJIOTHH, IICHUXOJOTHH, BETEpUHAPUU,
CEJIbCKOTO XO3SMCTBA, MUIIEBOW MPOMBIIIJIEHHOCTH, YIIIYOJIATh TO3HABATEIbHBIN WHTEPEC, HAPABICHHBIN
Ha OCO3HaHHBIH BBIOOP COOTBETCTBYIOMIECH MPO(MECCHU W MPOJODKEHUE OMOJOTHYECKOro 0O0pa3oBaHUS B
OpraHu3aIusaX CpeHero NpodecCUoHaIbLHOTO U BhICIIEro 00pa3oBaHUsl.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/n Konrpoubnbie | IlpakTnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 buosorus xak Hayka 1
2 JKuBble cUCTEMBI U UX U3y4YEHHE
3 buonorus knerku 0.5
4 XuMudeckas OpraHu3anus KICTKU 10
5 Crpoenre U GYHKIUH KICTKH 2
6 OOMeH BeIecTB ¥ MpeBpalleHHe YHEPTUU B 9 !
KIIETKE
7 Hacnencreennast unopmarus u 9 0.5
peanu3arus e€ B KIIETKE '
JKU3HEHHBIN TUKIT KJIETKU 6 1
9 Crpoenre u GyHKIIUH OPraHU3MOB 17 1.5
10 Pa3sMHOkeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eHeTnka — HayKa 0 HACJIEACTBEHHOCTH U ) 0.5
M3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTHU HaCJI€CTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTU 6 1
14 I'eneruka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus u cuHTETUYECKast OMOJIOTUS 4




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102

13




11 KVIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (undposbie)
Ne n/m Konrpoububie | IlpakTnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 3apoK/IeHNE U Pa3BUTHE IBOJIIOLIMOHHBIX 4
MpEACTABICHUI B OMOJIOTHH
2 MukposBoitonus U €€ pe3ysbTaThl 14 2
MaxkpoaBostonus U €€ pe3yabTaThl 6
[IpoucxoxaeHue U pa3BUTHE )KU3HU Ha
4 15 1.5
3emiie
5 [IpoucxoxaeHne 4ea0BeKa — aHTPOIIOT€HES 10 1
DKOoJIoTUsl — HayKa O B3aMMOOTHOIIIEHUAX
6 OpraHU3MOB U HaJIOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarollen cpenou
7 Opranu3Mel U cpesia 0OUTaHUs 1.5
DKoJoTus BUAOB U MOMYISALHNN 0.5
DKOJIOTHS COOOIIECTB. DKOJIOTHIECKNE
9 12 0.5
CUCTEMBbI
10 Bbuocdepa — rmobanpHas sxocucTemMa
11 UYenoBek u OKpyKaromas cpeia
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 0 7.5
















YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT O
MPOIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPHAJIBI 1151 YYEHUKA

METOJJUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET
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