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PABOYAS ITPOTPAMMA
[Ipeamer «buonorus»
Cpennee obmiee oOpazoBaHue
VYpoBenb: yriyonennslii KonmdecTBo uacoB Bcero — 272 3a J1Ba rojia 00y4eHuUs
YpoBeHb 0a30BbIi KonnuectBo yacos Bcero - 68 3a aBa roja oOydeHus



@enepajgbHasi padouyass mnporpamMma mno ydyeOHomy mnpeaMery «buosorus» (0a30BbIit
ypoBeHb) (mpeametrHas o0nacth «EcTecTBEeHHO-HaydHBIE TPEAMETH») (7ajee COOTBETCTBEHHO —
mporpamMma 1o OHOJIOTHH, OWOJOTHS) BKIIOYACT MOSCHUTEIBHYIO 3aIlMCKy, COJAepX)aHWe OOydeHHS,
IUTAHUPYEMBbIE Pe3yJIbTaThl OCBOCHUS IIPOTPAMMBI 0 OHOJIOTHH, TEMAaTHYECKOE TUIaHUPOBAHUE.

[TosicHuTenpHas 3amUcKa OTpaykaeT OOIIMe LeNu U 3a/1a4ll U3YYeHUs] OMOJIOTHH, XapaKTePUCTHKY
MICUXOJIOTHYECKUX MPEIIOCHUIOK K €€ N3YUeHHIO 00yJYaIoUIMMUCs, MECTO B CTPYKTYpe y4eOHOro I1aHa, a
TaKk)Ke MOAXO0Jbl K OTOOpY coJllep’kKaHus, K OIpelNeieHHI0 IUIaHUpyeMbIX pe3ynbraToB. ConepikaHue
00y4eHHUs pacKpbIBAET COJIEPKaTENIbHbIC JIMHUU, KOTOPBIE MPEAIAraloTcs ISl 0053aTeIbHOT0 U3yUeHHS B
KaKIOM KJlacce Ha ypOBHE cpedHero oobmiero oOpa3oBaHus. [lmaHupyemble pe3yiabTaTbl OCBOEHUS
IporpaMMbl 10 OHOJIOTMH BKJIIOYAIOT JIMYHOCTHBIC, METallpeIMETHBIE pe3yJbTaThl 3a BECh IMEPUOJ
o0OyueHusl Ha ypOBHE CpeHEro o0iero oopa3oBaHusl, a TAK)Ke MPEeIMETHbIE JOCTUKEHHS 00yUYaroLIerocs
3a KaXKIbIi TOJ] 00yUYeHHUsI.

MNOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMMsl 1o OUOJIOTHH TEOPETUUECKYIO OCHOBY JIJISl OTIpeAeNICHUs TIOJX00B K
dopmupoBaHu0 coaepxkaHus ydeOHOoro mpenmera «buonorus» COCTaBWIM: KOHIENTYalbHBIE
nonoxenus ®I'OC COO o B3auMOOOYCIOBICHHOCTH ILEJeH, Coaep)KaHus, pe3yslbTaToB OOy4YeHUS U
TpeOOBaHUII K YpPOBHIO TMOATOTOBKH BBITYCKHHKOB, MOJIOXKEHHS OO0 OOIIMX WeNsX M IPHUHIUIAX,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSHHUE CHCTEMBbI CpelHero obiero obpasoBanus B Poccuiickoii
Oenepalyu, a Takke MOJOKEHUS O crienuduke Ouonoruu, e€ 3HaYeHUH B MO3HAHUU )KUBOW MPUPOJBI U
o0OecrieyeHUy CyYIIECTBOBaHMS dYeloBedyeckoro oOmiectBa. CorjacHO Ha3BaHHBIM — IOJIOKEHUSM
orpezieNieHbl OCHOBHBIE (DYHKIIMU MTPOTPAMMBI 110 OHOJIOTHH U €€ CTPYKTYpa.

[IporpaMmma mo Owuojoruu naéT MpeAcTaBlIEHUE O Iensix, 00 oOmieit crpareruun oOyuyeHus,
BOCIIMUTAHUS M Pa3BUTUSL OOyYaromMXCs CpeAcTBamMH yueOHoro mnpeamera «buomorusy, ompezenser
o0s13aTenbHOE MPEIMETHOE COJEep)KaHUE, €ro CTPYKTYpy, paclpeielieHHEe IO pas3jieiaM U TeMam,
PEKOMEHIYEMYIO0 TOCIEA0BATEIbHOCT M3YYEHHs] y4eOHOro MaTepuana ¢ Y4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKM 0Opa30BaTENBbHOIO MpOIecca, BO3PACTHBIX OCOOEHHOCTEH
oOyyaromuxcs. B mporpamme mo OMOJIIOTMM TakkKe YUYUTHIBAIOTCS TpeOOBaHMS K IJIAHUPYEMbBIM
JUYHOCTHBIM, METANpPEIMETHBIM U MpPEIMETHBIM pe3yjbTaraM OO0y4deHHs B (POPMHUPOBAHMM OCHOBHBIX
BUJOB Y4eOHO-TIO3HABATEIBHOM JESATENbHOCTH/yueOHbIX JEHCTBHM OOy4aromuxcss IO OCBOCHMIO
coJiepKaHusl OMOJIOTHYECKOT0 00pa30BaHuUs.

B mporpamme mno Ouomorum (10—11 xmaccel, 06a30BbIi YpOBEHb) peaTM30BaH MPUHLUI
IPEEMCTBEHHOCTH B U3yY€HHM OMOJIOTHH, OJarojaps 4eMy B Hell IpOCcMaTpUBaeTCsl HallPaBJICHHOCTh Ha
pa3BUTHE 3HAHUH, CBA3aHHBIX C ()OPMHPOBAHUEM E€CTECTBEHHO-HAyUYHOTO MHUPOBO33PEHHUS, LIEHHOCTHBIX
OpPUEHTAII JIMYHOCTH, 3KOJOIMYECKOIO MBINUICHUS, MPEACTAaBICHUH O 310pOBOM 0Opa3e >KU3HU U
Oepe)KHBIM OTHOLIEHHEM K OKpyKatomel npuponHoi cpene. [losromy Hapsay ¢ u3ydyeHUEM
00111€0M0IOrMYeCKUX TEOPUH, a TaKKe 3HAHUH O CTPOCHUH JKUBBIX CHCTEM Pa3HOTO PaHTra U CYIIHOCTH
OCHOBHBIX IPOTEKAIOIIMX B HHUX TMPOLECCOB B TporpaMMe MO OHOJOTMM YAEIEHO BHUMAaHUE
UCIIOJIb30BAHUIO TOYUYEHHBIX 3HaHUI B MOBCEIHEBHOM XKU3HU Ul PEILICHUs MPUKIAIHBIX 3a]a4, B TOM
qyucie:  NpOoQUIAKTHKK  HACIEICTBEHHBIX  3a00JIieBaHMHA  YelloBeKa,  MEIUKO-TeHETHYECKOTO
KOHCYJIbTUPOBaHMs, OOOCHOBaHMS SKOJOTMYECKH I1eJecO00pa3sHOro TOBEACHHUS B OKpYXarolei
IPUPOIHON cpesie, aHAJIN3a BIUSHUS X03HCTBEHHOM JIeATENTbHOCTH YeIOBEKa Ha COCTOSIHUE MTPUPOIHBIX
U UCKYCCTBEHHBIX 9KOCUCTEM. Y CHJICHHE BHUMAHUS K MPUKJIIAJHON HANPaBICHHOCTH y4eOHOTro MpeaMeTa
«buonorus» NPOIUKTOBAHO HEOOXOAMMOCTBIO OOECIEUEeHHUsI YCIOBMH JUISI PpEIIeHUs OJHOM U3
aKTyaJbHbIX 33/1a4 MIKOJIBHOIO OMOJOrHYecKoro oOpa3zoBaHus, KOTopas nmpezrnonaraeT GopMUpoBaHUE y
o0yJaroImuxcst  CIIOCOOHOCTH  aJanTUpOBAaThC K  U3MEHEHHSM JUHAMUYHO  Pa3BHBAIOILETOCS
coBpeMeHHOro mupa. [Iporpamma mo OMONOTHMH SIBISETCSI OPUEHTHPOM JUIsI COCTABJIECHUS pPabOUMX



IporpaMM, aBTOPBl KOTOPBIX MOTYT MPENJIOKUTh CBOW BapHaHT IOCJIEOBATEILHOCTH HW3YYEHUS U
CTPYKTYpHI y4eOHOTO MaTepuaia, cBo€ BuJeHUEe TyTe GopmupoBanus y odydarommuxcs 10—11 kimaccos
MPEAMETHBIX 3HAHWM, YMEHUN W CIOCOOOB y4eOHOH JEsATEIHHOCTH, a TAaK)K€ METOAMYECKUX pelIeHU
3a]a4 BOCIUTAHMS U Pa3BUTHUS CPEICTBAMU yueOHOro npeameta «buonorus».

buonorus Ha ypoBHE cpeaHero oduiero oopa3oBanus 3aHUMAeT BakHOoe MecTo. OH oOecrieunBaeT
dbopMupoBaHue y oOydaroluxcs MPEACTaBICHUN O HAYYHON KapTHHE MUpA, pacliupsieT U o0oOmiaer
3HAaHUS O >KUBOW Mpupoje, €€ OTIWYUTENbHBIX NMPU3HAKAX — YPOBHEBOW OpPraHU3alMM U SBOJIOIHH,
Cco3MaéT YCIOBUS [UIs: TIO3HAHUS 3aKOHOB JKMBOM MPHUPOAbI, (OpMUpOBaHUS (GYHKIIMOHATHHON
IPaMOTHOCTH, HAaBBIKOB 3J0POBOrO M 0€30MacHOr0 o00pasza >KU3HHU, SKOJIOTHYECKOro MbIIUICHUS,
[EHHOCTHOTO OTHOILEHUS K KHUBOU MPHUPOJIE U YeToBeKy. bonbiioe 3HaueHne OMOI0rusl UMEeT TakxKe s
pellieHus] BOCHHUTATEIbHBIX M Pa3BUBAIOIIMX 33Jay CpeJHEero oOmiero oOpa3oBaHUs, COLUAIM3ALMH
oOydJaronuxcs.

N3yuyenne Ouonormum oOecnedyuBaeT yCIOBUS JUisi  (OPMHUPOBAHUS HHTEIUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ HMH(QOPMAIIMOHHBIX HABBIKOB, ACTETUYECKON KYyJIbTYpBl, CIHOCOOCTBYET
MHTETpaIy OMOJOTHYECKUX 3HAHUM C MPEeACTaBICHUSIMH U3 APYTUX YU4eOHBIX MPEAMETOB, B YaCTHOCTH,
¢usukn, xumuu u reorpaduu. Ha3BaHHbIE MONOXKEHHS O MpEAHA3HAUYECHUU Y4EOHOTro IMpeaMera
«buonorusi» COCTaBUIM OCHOBY MJIs OINpEAENeHUs] MOAXOAOB K OTOOpY M CTPYKTYPHUPOBAHUIO €ro
CoJlepKaHusl, MPEJICTABICHHOTO B Mporpamme mno ouosnoruu. OT0op colepkaHus yueOHOro MpeaMmera
«buonorusi» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C MO3ULUUK KyJIbTYpOCOOOPAa3HOTO TMOAX0/Aa, B
COOTBETCTBUM C KOTOPBHIM OOydYaromiecss MOJKHBI OCBOMTH 3HAHHUS U YMEHHS, 3HAYUMBIC IS
dbopMupoBaHusa 00IIeH KyIbTyphl, ONpPEICISIONINE a/IeKBaTHOE IMOBEJACHHE YEIOBEKa B OKpY’Karolleh
IPUPOJIHOI cpesie, BOCTpEOOBaHHbBIE B MOBCEAHEBHOW KM3HU M MpakTHYeckoll aestenbHOCTH. Ocoboe
MECTO B ATOW CHCTEME 3HAHHH 3aHUMAIOT 3JEMEHTHI COJIEP)KaHUS, KOTOpPBIE CIIy)KaT OCHOBOM st
dbopMUpOBaHUS MPEACTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHHE MHpPa U LIEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3AlUN OHMOJIOTHYECKOT0 00pa3oBaHusl.

CtpykTypHupoBaHHe coAep aHHs y4eOHOTO MaTepuaia B MporpaMme 1Mo OHOJIOTHU OCYILIECTBICHO
C y4€TOM MPHUOPUTETHOTO 3HAUEHUS 3HAHHWK 00 OTIMYUTENBHBIX OCOOCHHOCTSIX JKUBOW MPHUPOABI, O €&
YPOBHEBOUM OpraHM3alliil U SBOJNIONHUH. B COOTBETCTBUM C 3TUM B CTPYKTYpe Y4eOHOro mpeamera
«buonorusi» BBIIENEHBI CIEAYIOIINE ColepKaTeabHble TUHIH: «bruonorus kak Hayka. MeToipl Hay4HOTO
no3HaHus», «Kietka kak Ouonoruyeckas cucrema», «OpraHm3Mm Kak OHOJOTHYECKas CHUCTeMay,
«Cuctema U MHOrooOpasue OpPraHUYEeCKOTO MHUPa», «IBONIOIUS KUBOW MPUPOIBD», «IKOCHUCTEMBI H
MpUCYIIHE UM 3aKOHOMEpHOCTH». Llens u3yuenus: yueOHoro npeamera «buosiorus» Ha 6a30BOM ypOBHE
— OBJIaJIcHHE O0YYaIOIIMMHUCS 3HAHUSMHU O CTPYKTYPHO-(DYHKIIMOHAIBHON OpTraHU3allluy KUBBIX CHCTEM
pa3HOTo paHra U MPHOOpEeTEeHHWE YMEHUN WCMHOJIb30BaTh JTH 3HAHHS ISl TPAMOTHBIX ACHCTBHI B
OTHONIIEHUH 00BEKTOB )KMUBOW MIPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX MPOOIIEM.

Hoctuxkenne 1end u3ydeHus ydeOHoro mpeamera «buornorus» Ha 0a30BOM  YpPOBHE
obecrneunBaeTcs pelieHrueM CIeAYIOIMUX 3a1ay:

OCBOEHHE OOYYArOIIMMHCS CUCTEMbl 3HAHUH O OWOJIOTMYECKUX TEOpHUSAX, YUEHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiaX, CIAYXAIIUX OCHOBOW I (pOpMHpOBaAHHS MPEACTABICHHUHI O
€CTECTBEHHO-HAYYHOW KapTHHE MHUpPA, O METOJaX HAYYHOTO IO3HAHUS, CTPOCHHH, MHOrO00pasuu u
OCOOCHHOCTSIX )KHBBIX CUCTEM PAa3HOTO YPOBHS OpPTraHU3allMHU, BBIIAIOIIMXCS OTKPBITUSX U COBPEMEHHBIX
HCCJICTIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHue y OOydyalolUXCs IMO3HABATEIbHBIX, WHTEIUIGKTYAIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEH B MpoIliecce aHalIM3a JaHHBIX O MyTSX Pa3BUTHUS B OMOJOTMM HAay4YHBIX B3TJISA0B, UACH U
MOJIXOJIOB K M3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIUy;



CTAHOBJICHHE Yy OOYYaromIuXxcsi OOmIeH KyJabTypbl, (YHKIIMOHAIBLHOW TPaMOTHOCTH, DPa3BUTHE
YMEHHM OOBSCHATH U OLICHUBATD SIBJICHUS OKPYXAIOIIEr0 MUpa )KMBOW MPHUPO/IbI HA OCHOBAHUM 3HAHUM U
OTIbITA, MOJYYEHHBIX MTPH U3YyYEHUH OUOJIOTUH;

dbopMupoBaHue y 00yJaronMXcs YMEHUN WIUTIOCTPUPOBATH 3HAYCHHE OMOJIOTMYECKUX 3HAHWI B
MPAaKTUYECKOW JIEATEIbHOCTH 4YEJIOBEKa, PA3BUTHUM COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUH U
arpoOMOTEXHOJIOTUI;

BOCHHUTaHHE YOEXKAEHHOCTH B BO3MOXXHOCTH TIIO3HAHHS YEJIOBEKOM IKHUBOM IMPHPOJBI,
HEOOXOUMOCTH OEpeKHOr0 OTHOIICHUS K HeH, COOJIOACHHS STHYECKHMX HOPM IpU MPOBEACHUU
OHMOJIOTUYECKHX UCCIIEIOBAHMIA;

OCO3HAaHHWE IEHHOCTUM OWOJOTMYECKMX 3HAHWUN JJI TOBBILICHUS YPOBHS 3KOJOTHYECKOU
KYJIbTYPbIIPUMEHEHUE NPUOOPETEHHBIX 3HAHUM M YMEHHI B TMOBCEJHEBHOM >KM3HH [JISI OLEHKU
MOCINEACTBUIM CBOEH AESTeNbHOCTH 0 OTHOIICHHIO K OKpY)KaoIled cpene, COOCTBEHHOMY 3/I0POBBIO,
000CHOBaHUE U COOJIIOICHHE MEp MTPOPUITAKTUKH 3a00JIEBaHUM.

B cucreme cpennero obmero oOpasoBanusi «buonorusi», mzydaemas Ha 0a30BOM YpOBHE,
ABIIETCS  O0SI3aTENIbHBIM ~ y4eOHBIM TMPEIMETOM, BXOJSIIMM B COCTaB MPEAMETHON 00jacTu
«EcTtecTBeHHO-HayuHbIe MpeaAMeTh». OOIee Yuciao 4acoB, peKOMEHIOBAHHBIX IS U3YYeHHs] OMOJIOTUU
— 68 vacoB: B 10 kimacce — 34 yaca (1 gac B Hemeno), B 11 kimacce — 34 yaca (1 wac B Henmemno)., 1
(dbopMUPOBaHUS HAYYHOTO MHUPOBO33PEHHUS;

COILEPKAHUE OBYYEHUSA

10 KJIACC (0a30Bblii ypoBeHb. [ly1s 00y4aomuxcs M0 HANPABJICHUI) TEXHOJIOTHY€CKOro 1
¢usuko-xummnyeckoro nmpoduiis)

Tema 1. buonorus kak Hayka buonorus kak Hayka. CBsi3b Ouonoruu ¢ OOLIECTBEHHBIMH,
TEXHUYECKUMHU U JPYTHUMH €CTECTBEHHBIMH HayKaMmu, uinocodueid, STUKON, SCTETUKOM U mpaBoM. Poib
Oouosnorun B (GOPMUPOBAHUU COBPEMEHHOW HAy4YHOW KapTUHBI Mupa. Cuctema OHOJIOTHYECKHX HAYK.
Metonsl  TMO3HaHMUS SKMBOM TpUponbl  (HAOMIOAEHUWE, OKCIEPUMEHT, ONHCAaHHWe, HW3MEpEHHeE,
KJaccu(pUKaIus, MOJCITUPOBAHHE, CTATUCTUYECKAsT 00padOTKa TaHHBIX ).

Hemoncrpauumn: [Toprpetst: Y. lapBun, I'. Mennens, H.K. Koabios, k. Yorcon u @. Kpuxk.

Tabdauubl U cxeMbl: «MeTOJIbI NO3HAHUS KUBOU TPUPOIBI.

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

[Ipaktuueckass pabora Ne 1. «lMcmonp3oBaHuE pazNUYHBIX METOAOB TIPU H3YYCHHUH
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. )Kuble cuctembl U ux opranuzanus JKuBble cHUCTeMbl (OMOCHCTEMBI) KaK MPEAMET
u3ydeHus Ouonoruu. OTIMYKE KUBBIX CUCTEM OT HEOpraHM4ecKoi mpupoabl. CBOHCTBAa OMOCHUCTEM U UX
pazHooOpa3ue. YpOBHM OpraHu3alid  OMOCHUCTEM: MOJEKYISPHBIA, KICTOYHBIA, TKAHEBBIH,
OpraHU3MEHHBIN, MOMYISINOHHO-BUIOBON, IKOCUCTEMHBIN (OHOreoneHoTHYeCKuit), 6nochepHbIii.

Jemoncrpanun: Tabmuipl U cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «YPOBHH OpraHU3aIUU
YKUBOU TTPUPOJBI.

OobopynoBanue: mozaens mosekyinl JJHK.

Tema 3. XuMHUECKUN COCTaB U CTPOEHUE KIETKH. XUMUYECKUM COCTaB KIETKU. XUMUUYECKHE
3JIEMEHTHI: MaKpOl3JIEMEHThl, MUKpPO3JIeMEeHThl. Boma u MuHepanbHbie BemiecTBa. DyHKIMU BOABI U
MUHEPATBHBIX BEIIECTB B KieTke. [lomnepxkanue ocmotudeckoro 6amanca. benku. CoctaB u cTpoeHue
0enkoB. AMUHOKHCIOTBI — MOHOMephl OenkoB. He3ameHuMBbIE W 3aMEHHUMBIE AMHHOKHUCIOTHI.
AMUHOKHUCIIOTHBIM COCTaB. Y POBHH CTPYKTYpPBI OEITKOBOI MOJIEKYIbI (IEPBUYHASI, BTOPUYHAS, TPETUIHAS
U 4YeTBepTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonmormdeckue (yHKIUU OEIKOB.
®epMeHTHl — Ouonoruyeckue kartanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIM LEHTpP, CyOCTpaTHas
cnenupuaHocTh. Kodepmentsl. Butamunbl. OTinuns GepMEeHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.



VYrieBonbl: MoOHOcaxapuibl (TJIFOKO3a, prbo3a W J1e30Kcuprbo3a), aucaxapuibl (caxaposa,
JIAKTO3a) W TOJucaxapubl (Kpaxmall, TJIMKOTEH, IeJUT0j03a). buosorndeckue (yHKIMHM YTrIEeBOIOB.
Jlumuaer:  Tpurmuuepuabl, ¢Gocdomunuabl, crepounbl. [wapodbumsHO-THAPOGOOHBIE  CBOWCTRBA.
buonornueckue Qynkuuu nunuaoB. CpaBHEHHE YIJIEBOJOB, OENKOB M JIMMHUIOB KaK HCTOYHUKOB
sHepruu. Hyxneumnossie kucinotel: JJHK u PHK. Hykneotwasl — MOHOMEpPHI HYKJIEHMHOBBIX KHUCIIOT.
Crpoenune u pynkmuu JHK. Ctpoenne n ¢ynkuuu PHK. Buger PHK. AT®: crpoenue u QyHKIum.
[{utonorust — Hayka o kietke. Kinerounas teopus — npumep B3auMoIeHCTBUA Uiel U (hakTOB B HAYYHOM
no3HaHuu. MeTtoibl u3ydeHus kinetku. Kierka kak nenoctHas xxuBas cucreMa. OOLie npu3Haky KJIETOK:
3aMKHYyTasi HapykHasg MeMOpana, mosnekyinbl JJHK kak reneruueckuil amnmapar, cuctema cuHTe3a Oenka.
Tunel KJIETOK: 2yKapuoTHyeckas U mpokapuoTuueckas. OCOOEHHOCTH CTPOEHHUS MPOKAPHUOTHUUECKOM
kietku. Kierounas creHka Oaktepuil. CTpoeHHE HYKapHOTHYECKOW KIETKH. (OCHOBHBIE OTIWYHS
pacTUTEIbHOM, )KUBOTHOU U rpuOHOM KileTKU. [loBepXHOCTHBIE CTPYKTYpPHI KIETOK — KJIETOYHAs CTEHKA,
rIIMKoKanuke, ux Qynkuuu. Ilnasmaruueckas memOpana, e€ coiictBa U ¢yHkiuu. Lluromnazma u eé
opranouapl. OnHomeMOpaHHbie opraHounabl kietkw: OIIC, ammapar [ombIKH, JTU30COMBI.
[lomyaBTOHOMHBIE OpraHOMABI KJIETKUA: MUTOXOHAPUU, TUIaCTUIbL. [IpouncxoxkaeHre MUTOXOHIAPHUM U
wiactug. Buael mnactua. HememOpaHHble OpraHoubl KJIETKH: PHOOCOMBI, KJIETOYHBIH IEHTP,
LEHTPUOJIM, PECHUYKH, KTYTUKA. DYHKIHUU OPraHOMAOB KJIETKU. BrmroueHus. SAnpo — perynsiTopHbId
ueHTp kietku. CTpoeHue sjpa: saepHas o00JIouKa, KapuoIlia3Ma, XPOMAaTUH, SAPBIIIKO. XPOMOCOMBI.
TpaHcnopT BeIECTB B KIIETKE.

Hemoncrpauun: Iloptpersi: A. JleBenryk, P. I'yk, T. IllBann, M. llneligen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, K.M. bap. Jluarpammel: «Pacnpenenenne XUuMHUYECKUX
3JIEMEHTOB B HEXHUBOM Mpupone», «PacnpeneneHne XUMHYECKUX JIIEMEHTOB B JKUBOU NPHUPOAEH.
Tabmune! u cxemsl: «lleproguueckast Tabmua XUMHUYECKUX 2JIEMEHTOBY, «CTpOEHUE MOJIEKYIbI BOABD,
«buocunres Oenkay», «CtpoeHue Monekynsl Oenka», «Ctpoenue gepmenTtay, «HykiIienHOBBIE KUCIOTHI.
JAHK», «Ctpoenue monekynsl AT®», «CtpoeHue 3yKapuoTHUECKON KieTKn», «CTpoeHue >KMBOTHOM
KJIETKN», «CTpoeHue pacTUTEIbHON KIIeTKN», «CTpOeHHE NPOKAPUOTUYECKON KIIeTKN», «CTpoeHue sapa
KJIETKNY, «YTIEBOABDY, «JIumuas».

OGopynoBanme: CBETOBOH MHKDOCKOI, OOOpylOBaHME JUld NPOBEAEHMA HaOIIOJIEHUH,
U3MEPEHHIl, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, dKUBOTHBIX U OAKTEpUATbHBIX KIETOK.

JlabopaTopHble U IPaKTHYeCKHE PadoThI:

JlaboparopHas pabota Ne 1. «M3ydyeHue kaTaluTUYECKOW aKTHBHOCTU (DEepMEHTOB (Ha Mpumepe
aMUIIa3bl WK KaTalasbl)y.

JlaboparopHast pabota Ne 2. «/3yueHue CTpoeHUs KIETOK paCTeHH, )KUBOTHBIX U OaKTepuil 1Mo
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnapaTrax u UxX OMHCAHHUEN.

Tema 4. JKusnenesrenbHocTh kieTku OOMEH BeIIECTB, WJIM MeTa0OIU3M. ACCHUMHISALUS
(mmacTudeckuii 0OMeH) U TUCCUMIUIALNS (SHEePreTUYeCKrii 0OMEH) — JIB€ CTOPOHBI €IMHOTO MpoIiecca
MeTabonu3ma. Poilb 3aKOHOB COXpaHEHHsI BEUIECTB W JHEPTUM B MOHUMAaHWHM MeTabonu3Ma. THUIbI
oOMeHa BelIecTB: aBTOTPOHBIN U rerepoTpodHbIii. Ponbs ¢pepMeHTOB B 0OMEHE BEIIEeCTB U MPEeBpaIICHUN
sHepruu B kietrke. DorocuHTe3. CBeToBas W TemMHOBas (a3wl doTocuHTe3a. Peakium QorocuHTe3a.
DddextuBHOCTh (hoTOCHHTE3a. 3HAaUeHHE (HOTOCHHTE3a AJIs )KU3HU Ha 3emiie. BrnusHue ycnoBuid cpessl
Ha (OTOCHHTE3 M CIIOCOOBI TOBBIIICHHS €0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX pPacTeHUU. XEMOCHHTES.
XeMocHHTE3UpyoIIHe 0akTepuu. 3HaYeHHe XEMOCHHTE3a IJIs )KU3HU Ha 3emiie. DHepreTudeckuii ooMeH
B KJeTke. PacuiemyieHne BENIECTB, BBIJCICHHE W AKKYMYJIMpPOBAHME HHEPrUM B KIETKE. OTarbl
sHepreTudeckoro oomena. ['mukonus. bpoxkenue u ero Bunbsl. KuciopoaHoe okuciieHue, Uil KIETOYHOE
neixanue. OkucnutensHoe (ochopunupoBanue. DPGEKTUBHOCTh dHEPreTHUECKOro odMeHa. Peakium
MaTpuyHoro cuHTe3a. ['enernyeckas undopmanus u JJHK. Peanuzanus renerndeckoit mHpopmanuu B



kietke. ['eneTnueckuii Kog u ero cBorcTBa. Tpanckpunuus — matpuunbiii cunte3 PHK. Tpancnsuus —
OouocuHTe3 Oenka. Jrambl TpaHcuanuu. KoaupoBanne aMuHOKUCITOT. Pois prbocom B GnocuHTE3e Oenka.
Hexnerounsie popmel sxu3Hu — BUpychl. ctopust otkpeitus BupycoB (/1.1. iBanoBckwuit). OcoOGeHHOCTH
CTPOCHHS U KU3HEHHOrO IMKJa BUpPYcoB. bakrepuodaru. boiesnu pacteHuil, KUBOTHBIX M YEIOBEKA,
BBI3bIBacMbIe BUpycamu. Bupyc nmmynoaedunura yenoseka (BUY) — Bozoynurens CIIMIa. OGpaTHas
TPaHCKPHUIILIKA, peBepTa3a U uHrerpasa. [Ipodunakrruka pacnpocTpaHeHus] BAPYCHBIX 3a00I€BaHUIA.

Hemoncrpauuu: Iloprpersi: H.K. Konsros, .M. MBanosckuii, K.A. TumupsizeB. Tabmuupl u
cxembl: «Tunbel muTaHus», «Merabomuzmy», «MUTOXOHIpUS», «DHEPreTUYECKUd  OOMEHY,
«Xmoportact», «Dorocuntes», «Ctpoenue JIHK», «Ctpoenue u pyHkimoHupoBanue reray, «CUHTE3
Oenkay, «['eHeTmueckuii kon», «Bupychk», «baktepuodarn», «CTpoeHHE W >KM3HEHHBIN IUKII BHpyca
CIIWla, 6akTepuodara», «Pemmukanus [JJHK». OdopynoBanue: moaenu-anmaukanuu «Y npoenue JTHK
U TpaHCKpUNIs», «brnocunres 6enkay, «CTpoeHUE KICTKU», MOJenb CTpyKTypsl JJHK.

Tema S. PazMHOXEHHME M MHAUBUAYAJIBbHOE pa3BUTUE OPraHU3MoOB KIETOUYHBIN LMK, WIH
JKU3HEHHBIN 1uki kietku. Mutepdasza u mutos. [Ipoueccsl, npotekatoniue B untepdase. Permnmukanus —
peakiusi MarpuuHoro cuHTe3a JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIH HabOp — KapUOTHIL
JIMIUIONAHBIE UM TalJIOUJHBIM XPOMOCOMHBIE HaOOpbl. XpoMmatuabl. LluTonorunueckre OCHOBBI
Pa3MHOKEHHUS U WHJMBHYaJIbHOTO Pa3BUTHs OpraHu3MoB. JleneHue kieTku — MuTo3. Craauu MUTO3a.
[Ipouecchl, mNpoucxondlMe€ Ha pa3HbIX CTAaAUAX MHUTO3a. DBHOJOTMYECKHII CMBICI MHTO3A.
[Tporpammupyemasi rubenp KIeTKU — anonto3. Gopmbl pa3MHOKEHUS OPraHU3MOB: OECIIOJI0e U MOJIOBOE.
Buner Oecronioro pa3MHOMKEHHUsS: JIeIEHHE HaJBO€, IIOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
Cropoo0Opa3oBaHUe, BEreTaTUBHOE pa3sMHOKeHUE. VICKyCCTBEHHOE KIOHHUPOBAaHUE OPraHU3MOB, €ro
3HaueHue ans cenekuuu. [lomoBoe pazMHokeHue, ero omnuus ot Oecrnoioro. Meito3. Ctanuu meiiosa.
[Ipoueccsl, mpoucxoxasmme Ha craausx meiosa. IloBenenue xpomocoM B Meiioze. Kpoccunrosep.
buonoruueckuii cmpicin U 3HaueHue Meio3a. ['amerorenes — mporecc 00pa3oBaHUs MOJIOBBIX KIIETOK Y
KUBOTHBIX. [l0JIOBBIE >Kene3bl: CeMEHHUKU U AUYHUKU. OOpa3oBaHUE M PA3BUTHE IMOJIOBBIX KIETOK —
ramer (crepMaTo30u/l, SHIEKIIeTKa) — criepMaTorene3 u oorenes. OCOOEHHOCTH CTPOCHUS SIMIIEKIETOK U
cnepmaro3onioB. OmnogorBopenue. [laprenorenes. VHauBHIyanbHOE pa3BUTHE (OHTOTEHE3).
OMOpuoHanbHOE pa3BuTHE (d3MOpHOreHe3). OTambl SMOPUOHAIBHOTO Pa3BUTHS Y TMO3BOHOUYHBIX
JKUBOTHBIX: JpOOJIeHWe, TacTpylsuus, opraHorenes. IloctomOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHS: MPSAMOE, HEMpsMoe (JTMYMHOYHOE). BiusHue cpeasl HAa pa3BUTHE
OpraHu3MoB, (aKTOpPbI, CHOCOOHBIE BBHI3BIBATH BPOXKAEHHBIE yponcTBa. POCT W pa3BUTHE paCTEHHUI.
OHTOreHe3 HBETKOBOI'O PaCTEHHUS: CTPOEHUE CEMEHH, CTaJUH PA3BUTHSL.

HMemoncrpamun: Tabmumsl u  cxembl: «DOpMBI pa3MHOXKEHHS OpPraHU3MOBY», «/[BoitHOe
OIUIOJOTBOPEHHUE Y IIBETKOBBIX pacTEHU», «BereraTuBHOE pa3MHOXKEHHE pacTeHUl», «/leneHnue kieTku
OakTepuii», «CTpoeHHE MONOBBIX KIETOK», «CTpoeHue XpoMocoMbl», «KieTounslii ukmy, «Pemmukanus
JHK», «Murtoz», «Meho3», «IIpsmoe n HempsMoe pa3BuTue», «l'amMeToreHe3 y MIIEKOIUTAIOUIMX U
yesioBekay, «OCHOBHBIE CTaIMM OHTOT€HE3a».

Oo0opynoBanme: MUKpPOCKOI, Mukporpenaparsl  «CrnepMaro3ouapl  MIIEKOMHUTAIOLIETO»,
«Siueknerka miekonuTarouiero», «KapuoknHe3 B KIETKax KOpEIIKa JyKa», MarHUTHas MOJIEJb-
anmuukanus «Jlenenue kinerku», moaens JJHK, monens meradasHoii XpoMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Jlaboparopuas pabora Ne 3. «HalOmromeHune MHTO3a B KJIETKaX KOHUMKA KOpeEIIKa JyKa Ha
TOTOBBIX MUKPOIMpENapaTax.

JlaboparopHass pabota No 4. «/3ydeHue CTpOeHHS TIOJMOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax.



Tema 6. HaciiencTBeHHOCTh M HK3MEHUUBOCTH OpraHu3MoB [IpeamMer u 3agauu renetuku. Mcropus
Pa3BUTHS T€HETUKH. POJIb IIUTOIOTUM ¥ SMOPUOJIOTHU B CTAHOBJICHHHM T€HETUKH. BKiam poccuiickux u
3apyOCKHBIX  YYEHBIX B  pa3BUTHE TEHETUKH. MeToabpl TEeHETUKH  (THOPUIIOIOTHYECKUM,
IIUTOTCHETHYCCKUH, MOJICKYJIApHO-TeHeTHYeCKHii). OCHOBHBIE T'€HETHYECKHUE MOHATHA. |'eHeTmdeckas
CHMBOJIMKA, MCIIOJb3yeMash B CXEMax CKpelMBaHUW. 3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB,
yctaHoBieHHbIe . Menaenem. MoHornOpuIHOE CKpeIMBaHue. 3aK0H €AMHOO00pa3usi THOPUIOB MIEPBOTO
nokoJienus. [IpaBuino AOMUHUpPOBaHMS. 3aKOH pacHICIJICHUs] MPU3HAKOB. ['MIIOTE3a YUCTOTHI raMer.
[TomHOE M HEMOJIHOE JOMUHHpPOBaHUE. [IurnbpuHOE CKpelmmrBaHre. 3aKOH HE3aBUCUMOTO HACIEAOBaHUS
MPU3HAKOB. [[uTOreHeTHYecKre OCHOBBI TUTHOPHUIHOTO CKPEIIUBAHUSA. AHATU3HPYIOIIEe CKPEITUBAHUE.
Hcrnonb30BaHWe aHANMM3UPYIOMIETO CKPCIIMBAHMA IS ONpeaelieHus TeHoTura ocoou. CreruieHHoe
HacsenoBanue npu3HakoB. Pabora T. Moprana mo cuerieHHOMY HacjeAoBaHHIO TeHOB. Hapymienue
CLUCIUICHUSI TE€HOB B peE3yJbTaTe€ KpPOCCUHTOBEpa. XpOMOCOMHAs TEOpUs HACJIEACTBEHHOCTH.
I'enetnueckue kapThl. ['eHeTMka moja. XpOMOCOMHOE OMNPENEICHUE IM0ja. AYTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['oMOramMeTHble U rereporaMeTHble opraHu3mel. HaciaegoBanue Npu3HAKOB, CLETUICHHBIX C
nojaoMm. M3meHuuBocTh. Buabl M3MEHYMBOCTU: HEHACJIEACTBEHHAss W HacleJACTBEeHHas. Ponb cpenbl B
HEHACJICICTBEHHOMN H3MEHYHBOCTH. XapakTepucTuka MOAU(PUKAITMOHHON H3MEHYNBOCTH.
Bapuanuonnslii psn M BapuanmoHHas kKpuBas. Hopma peakumu npuszHaka. KoymuecTBeHHbIE U
KaueCTBCHHBbIC MpPHU3HAKKM W HX HopMma peaknuu. CBoiicTBa MOAU(PUKAIIMOHHOW HW3MEHUYHUBOCTH.
HacnencrBeHHas, WM TeHOTHNMYECKas, HM3MEHYHMBOCTH. KoMOMHATHBHAas H3MEHYHMBOCTL. MeHo3 u
MOJIOBOM MPOILECC — OCHOBA KOMOWHATUBHOM HW3MEHYMBOCTH. MYyTallMOHHAs W3MEHUYUBOCTbD.
Knaccudukanus Myranmii: TeHHbIE, XPOMOCOMHbBIC, T€HOMHBIE. YacToTa ¥ NPUYMHBI MYTAalLUU.
Myrtarennsie (akTopbl. 3aKOH TOMOJOTHYECKHX psJIOB B HacleACTBEHHOW wu3MeH4ynBoctu H.U.
BaBuiioBa. BHesiiepHas HacieACTBEHHOCTh U U3MEHUMUBOCTh. ['eHeTnka yenoBeka. Kapuotun yenoBeka.
OCHOBHBIC METOJbl TCHETUKM 4YEJIOBEKA: TI'CHEAIOTHYCCKUH, OJIM3HEIOBBIH, IIMTONCHETHYCCKUM,
OMOXMMHYECKHIA, MOJIeKyJsipHOTeHeTnYecknii. CoBpeMEeHHOE OMpeeleHHe TeHOTHUIIA: MOJHOTE€HOMHOE
CEKBEHMpPOBaHUE, TEHOTHUIMPOBaHHE, B TOM uwncie ¢ nomouwbto [I[[P-ananusza. HacnencrBeHHbie
3a00JIeBaHUs 4YENOBEKAa: TeHHbIe OO0Je3HU, OONIE3HM C HACJIEICTBEHHON MpeapacnoioKEeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTHueckue W TeHepaTHuBHbIE MyTanuu. CTBOJOBBIE KJIETKH. [IpUHITUTIBI
3I0pOBOTO 00Opa3a >KM3HH, NUArHOCTUKU, MPOMUIAKTUKY U JICUEHUsl TeHeTHYeckux Oone3Heil. Meauko-
T€HETUYECKOE KOHCYJIbTUPOBAHUE. 3HAUEHHUE MEAMIIMHCKONM T'€HETUKHU B MPEAOTBPALLECHUU W JICUCHUH
FeHEeTHYECKHX 3a00JIeBaHUI YeIoBeKa.

demoncrpauun: Iloptpersr: I'. Menaens, T. Mopran, I'. ge ®pus, C.C. Yersepuxon, H.B.
Tumodees-Pecorckuit, H.W. BaBuno. Tabmuupsl n cxembl: «MOHOrMOpHUIHOE CKpEIIMBAHHE M €ro
LUTOT€HETUYECKasi OCHOBA», «3aKOH PAaCHICIUIEHHUs] U €r0 IUTOT€HETUYeCKasi OCHOBA», «3aKOH YUCTOTHI
ramer», «JuruOpunHoe ckpemuBaHuey», «l{uTomornyeckue OCHOBBI JUTHOPUIHOTO CKPEUIUBAHUSY,
«Merno3», «B3anMoIenCcTBUE aJUIEIbHBIX T'€HOBY», «[ €HETHYeCKHEe KapThl pPACTEHUW, YKUBOTHBIX H
yelioBeKkay, «l'eHeTuka noiay», «3aKkOHOMEPHOCTH HACIEJOBaHUs, CUEIJIEHHOTO C mojomy, «Kapuotumsl
YeNOBEeKa U JKUBOTHBIX», «BUIbI M3MEHUHBOCTHY, «MoaudukalnoHHas UI3MEHUNBOCThY, «HacnenoBanue
pe3ycdaxTopay, «I'eHeTHKa TPy KPOBUY, «MyTallMOHHAS H3MEHYUBOCTHY.

OO6opynoBanmne:  mMoaenu-anumkanuun — «MoHoruOpuaHOe — ckpemuBaHue»,  «HemomHoe
JOMHUHHUpOBaHHE», «JluruOpumHoe ckpemuBanue», «llepekpéct XpoMocoM», MHUKPOCKON U
Mukpormnpenapar «JIpo3oduna» (Hopma, MyTanuu (OpMbI KPBUIBEB M OKpackH Temna), repbapuii «I opox
IIOCEBHOM.

JlabopaTopHble U NpaKTHYeCKHe PadoThI:

Jlaboparopuass pabora Ne 5. «/3ydeHuwe pe3ylbTaTOB MOHOTHOPHAHOTO U AUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.



JlaGopatopHass pabotra Ne 6. «M3ydyeHne MoauUKaAIMOHHOW W3MEHYUBOCTH, TMOCTPOCHHUE
BAPUAIIMOHHOTO PAJIa U BApUAIMOHHOU KPUBOW.

JlaGopaTtopnas pabota Ne 7. «AHanu3 MyTarnuil y 1po30( bl Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

[IpakTuueckas padora Ne 2. «CocTaBieHue 1 aHaIN3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cenexumsi opranuzmoB. OcHoBbl OunoTexHojorun Cenekius Kak HayKa W IpoIlecc.
3apokJIeHUEe CeJIeKIUM W jAoMmecTukanusa. Ydyenue H.M. BaBuioBa o LEHTpax NPOUCXOXKICHUS U
MHOT000pa3usl KyJbTypHBIX pacTeHui. LIeHTphl MPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, Mopoja,
mraMM. COBpeMEeHHbIE METO/IbI CeNIeKIIMN. MaccoBBIi U HHAUBUIYaIbHBIH OTOOPHI B CENIEKIIMU PACTEHUN
U KUBOTHBIX. OIleHKa 3KcTepbepa. BIu3KopoJCTBEHHOE CKpelluBaHWe — MHOpUAMHT. YucTas JIUHMUS.
CkpeuBanue 4ucthix JuHHM. ['ereposuc, mnu rubpuanas cuna. HepoacTBeHHOE CKpelIUBaHUE —
ayropunuur. OtnanéHHas rubpuauzanusa u e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 U IOJIydeHHeE
MOJUIUIONAOB. JloCTHKEHHS CeNIeKIIMU PACTEHUH, )KUBOTHBIX U MUKPOOPraHU3MOB. broTexHonorus kak
OTpacib MPOU3BOJCTBA. ['€HHAas MHXKEeHepus. DTanbl co3nanus pekomouHanTHo JIHK u TpaHCreHHBIX
oprauu3moB. Kierounas wumxkeHepus. Kierounble KylnbTypbl. MHKpPOKIOHAIBHOE pPa3MHOXKEHHE
pactenuii. KiioHnpoBanue BHICOKOMPOAYKTUBHBIX CEIbCKOXO3IUCTBEHHBIX OPTaHU3MOB. JKOJOTHYECKHE
u sTrueckue npodiaemel. MO — reHeTrdecku MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI.

Hemoncrpauun: Iloprpersi: H.W. BaBunos, U.B. Muuypun, I'.JI. Kapneuenko, M.®. MBaHoB.
Tabmuiel u cxeMbl: kapta «LIeHTpbI MNPOMCXOXAEHUS M MHOT0OOpa3usi KYJIbTYpHBIX pPaCTEHUI,
«[Topoapl AOMaMIHMX >KUBOTHBIX», «CopTa KYJIBTYPHBIX pacTeHuil», «OTnanéHHas TUOpUAN3AIULY,
«Pabotsl akagemuka M.®. MBanoBa», «llomumnonausy, «O0bekThl OHOTEXHONOTHM», «KieTouHble
KYJIBTYpBI U KIIOHUpOBaHue», «KoHCTpyrnpoBaHue U IEPEHOC TEHOB, XPOMOCOM.

OO0opynoBanme: MyJs kU IJI0J0B U KOPHEILIOOB JUKUX (DOPM M KYJIbTYPHBIX COPTOB PAaCTEHHIA,
repOapuii «CenbCKOX03sIICTBeHHbIE pacTeHus». JlabopaTopHble U IMpakTU4Yeckue padoThl: DKCKypCUs
«OCHOBHBIE METOJbI M JOCTH)KCHUS CENeKIIMU PACTEHHM M KUBOTHBIX (HA CEJICKIMOHHYIO CTaHIIUIO,
IUIEMEHHYIO (hepMy, COPTOMCHBITATENbHBIA y4YacTOK, B TEIUIMYHOE XO34KWCTBO, JIaOOpaTOPHIO
arpOyHUBEPCHUTETA WM HAYYHOTO IIEHTPA)».

11 KJIACC (6a30Bblii ypoBenb. /i1 00y4yaromuxcs 10 HANPABJICHHUIO TEXHOJIOTHYECKOI0 U
(pusnko-xumuyeckoro npoduJst)

Tema 1. DBomtormonHass Ouosorus [IpennocbUlkKM BO3HMKHOBEHHUS 3BOJIIOLIMOHHON TEOpHH.
OBOJIIOLIMOHHAsL Teopus M e€ MecTo B Ouosioruu. BnusHHE 5BOJIOIMOHHONW TEOpUH Ha pa3BUTHE
Oouonornu u Jpyrux Hayk. CBujerenbcTBa 3BOMIONMHU. [lajmeoHTONOrMYecKHe: MOCIel0BaTeIbHOCTD
NOSBJICHUS BHUJIOB B MAJEOHTOJIOTMYECKOI Jseronucu, mnepexonHsle (opmel. buoreorpaduueckue:
CXOJICTBO U paznuuue ¢ayH U GJIop MaTepPUKOB U OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA U pa3INyus
SMOpPHOHOB  pPa3HBIX  BHMJIOB  MO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE:  T'OMOJIOTHYHBIE,
aHaJIOTUYHBIe, PYAMMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACJEJICTBEHHOCTH W OCHOBHBIX METAa0OIMYECKMX IMyTell y BCEX OpraHU3MOB.
OpomtonmonHas Teopus Y. JlapBunHa. [Ipennoceliky BO3HUKHOBEHHUS AAapBHHU3MA. JIBMXKYIIME CHIIBI
9BOJIIOIMM BUAOB 10 JlapBUHY (M30BITOYHOE pPAa3sMHOXKEHHWE IMIPU OrPAaHHMUYEHHOCTH PECYpCOB,
HeomnpeaenéHHas U3MEHYMBOCTh, 0OphOa 3a CyIIECTBOBAaHHE, €CTECTBEHHBIH 0TOOp). CHHTeTHYecKas
teopust 3Boronu (CTI) u e€ ocHOBHBIE MoJOXkeHHUs. MukposBomtonus. [lonyssiuus kak euHULA BUa
U sBoonuH. J[Brkymue cuibl (pakTopbl) SBONIONMH BHIOB B MpuUpoje. MyTallMOHHBIA Npolecc H
KOMOWHATHBHAs M3MEHUYUBOCTh. [lomynsnuoHHbIE BOMHBI M Jpei¢ reHoB. M3omsamus m murpamus.
EcrectBenHblii 0oTOOp — HampaBisiommidi (akrtop HBoironMU. DOpPMBI  €CTECTBEHHOro oTOOpa.
[TpucrnocobaeHHOCTh OPraHU3MOB Kak pe3ysbTaT 3BOJIOIMU. [IpuMepsl npucnocolieHuii y opraHu3MoB.
Apomopdo3sl U uanoamantauumd. Bua u BupooOpazoBanue. Kpurtepum Buga. OcHOBHBIE (POPMBI



BUJ000pa3oBaHus: reorpaduueckoe, dSKoioruueckoe. MakposBomonus. DPOpMbl  IBOJIOLMH:
dunernyeckasi, JOUBEpPreHTHas, KOHBEpreHTHas, mapamienbHas. HeoOpaTuMoCTh  IBOJIOLHUU.
[IpoucxoxaeHne OT HeCHEUAIM3UPOBaHHBIX mpenkoB. [Iporpeccupyromas — crnennanau3anus.
AJlanTMBHAs paguanus.

Hemoncrpaumu: Iloprpersr: K. Jlunnei, XK.b. Jlamapk, Y. Jlapsun, B.O. Kopanesckuii, K.M.
bap, O. I'ekkens, @. Mromtep, A.H. CeseprioB. TaGmuier u cxembl: «Pa3BUTHE OPraHMYECKOro MHpa Ha
3emiie», «3apobIIM  MO3BOHOYHBIX  JKUBOTHBIX», «Apxeontepukc», «Dopmbl O60prObI 32
cylecTBoBaHue», «EctecTBeHHbIit 0TOOPY, «MHOroo0pasue copToB pacTeHHil», «MHOroobpasue nopoa
KUBOTHBIX», «[lomymsimuu», «MyTanmoHHas HM3MEHUYUBOCTHY, «Apomopdo3bly, «nnoamanranum,
«O0mas nerenepanusy, «JBuwxkymme cuibl 3Boiouun», «Kapracxema mapuipyra myremectBus Y.
Hapeuna», «boppba 3a cymectBoBaHue», «lIpucrnocoOneHHOCTs oOpraHu3MoBy, «l'eorpaduyeckoe
BUJI000pa3oBaHuey, « IKOJIOrHUECKoe BUA000pa30BaHUE.

OOopynoBaHme: KOJUJICKIHS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMU OKpPACKHU, HA0Op IUIONOB U
ceMsiH, Koiuiekuus «[Ipumepbl 3alUTHBIX MPUCIIOCOONEHUM Yy >KUBOTHBIX», MoJenb «OCHOBHBIE
HANpaBlIEHUS JBOJIOLUUU», OO0BbEMHas Mojaenb «CTpOeHHE TOJOBHOTO MO3Ta IO3BOHOYHBIX).
buoreorpaduueckas kapra wmupa, kojutekius «DopMbl COXPaHHOCTH HMCKOMAEMbIX JKMBOTHBIX H
pacteHui», ™ogaenb anmukauus —«llepekpéct Xxpomocom», BiaxHble mpenapaTel «Pa3Butune
HaceKoMoroy, «Pa3Butue NArymku», MUKpomnpenapar «J{po3oduna» (Hopma, MmyTanuu GopMbl KPbLIbEB
Y OKpacKH TeJja).

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaboparopHas padota Ne 1. «CpaBHeHUE BUAOB [0 MOPPOIOTUIECKOMY KPUTEPHUIO».

JlaboparopHas pabota Ne 2. «Onucanue TpUCIIOCOOJIEHHOCTH OPraHM3Ma M €€ OTHOCHTEIBHOTO
XapaxkTepay.

Tema 2. Bo3HUKHOBEHME U pa3BUTHUE )XKU3HU Ha 3emuie [[oHay4yHble NpeCTaBIECHUS O 3apOKICHUN
u3HU. HayuyHble runoTe3sl BOSHUKHOBEHHUS KU3HU Ha 3emiie: aduoreHes W maHcrepmus. XuMHYecKas
SBOMIONHS. AOHOTEHHBIN CHHTE3 OPraHUYECKUX BEUIECTB W3 HEOPraHWYECKUX. DKCIEPUMEHTAIBHOE
MOJTBEPKICHUE XUMUYECKOU BOMIOIMH. HadanbHble sTansl Ononorndeckoii spomonun. [ unoreza PHK-
mupa. PopmupoBaHue MeMOpaHHBIX CTPYKTYP M BO3HUKHOBEHHE MPOTOKJIETKH. [lepBbie KIETKH M HX
sBotonust. GopMUpoOBaHME OCHOBHBIX T'PYIII KMBBIX OPraHU3MOB. Pa3zBuTHe kx13HU Ha 3emiie 1O 3paM U
nepuonaMm. Karapxell. Apxelckas M mpoTepo3oiickas dpbl. [lanmeos3oiickas spa um €€ nNepUOABL:
KeMOPHIICKUI, OpIOBUKCKUN, CHITYpPUNCKHA, JEBOHCKHM, KaMEHHOYTOJbHBINA, TepMcKkuil. Me3o3oiickas
3pa U e€ Mepuobl: TPUACOBBIH, IOPCKUI, MenoBoil. KaifHo30lickas 3pa U €€ nepuojbl: NaneoreHOBBIMH,
HEOT€HOBBIM, AHTPONOTE€HOBBIM. XapaKTepUCTUKA KIMMaTa M TEO0JOTMYECKUX MpoueccoB. OCHOBHbIE
9Tambl HBOJIOIMHU PACTUTEIBHOTO W KHUBOTHOTO MHpa. ApomMopdo3bl y pacTeHUHl U >KUBOTHBIX.
[losiBneHue, pacuBeT M BbIMUPAHHUE TPYMIN KUBBIX OpraHuM3MoB. CucTeMa OpPraHMYECKOro MHpa Kak
OoTpakeHue 5BOMOIMH. (OCHOBHBIE CHUCTEMAaTUUYECKHE TPYNIbl OPraHMW3MOB. OBOJIOIMS YEIOBEKa.
AHTponoJIoTHs KaKk Hayka. Pa3BuTue mpeacTaBiIeHUN O MPOUCXOKIECHUU yeloBeKa. MeToabpl u3ydeHus
aHTpornoreHe3a. Cxo/ICTBa U pa3iinyus YeI0BEKa U KUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHUE YETOBEKa.
JBuxymue cuibl (hakTopsl) aHTpornoreHe3a. HacnencTBeHHass M3MEHYHBOCTh M €CTECTBEHHBIN OTOOD.
OO1ecTBeHHBIM 00pa3 JKU3HH, M3TOTOBIEHUE OPYIUN TpyAa, MbIIUIEHUE, pedb. OCHOBHBIE CTaAWH H
BETBU DBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YUenoBek ymenslid, UenoBek mnpsaMoxoasuiui, Yenosek
HEAaHJIEPTAIbCKUM, YemoBek pa3yMHblii. Haxoaku HCKOMMaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBAHUS,
o0nacTh pacmpocTpaHeHHUs, 00bEM TOJOBHOTO MO3ra, 00pa3 KU3HM, opyaus. UenoBedecKkue pachl.
OcHoBHbBIE OONbBIINE pachl: €BpomneouHas (eBpasuiickas), HErpo-aBCTpATOUAHAs (PKBATOpHUATbHAS),
MOHTOJIOM/IHAsA (a3uaTCKO-aMepHKaHCKas ). UepThl MPUCTOCOOIECHHOCTH MPEACTABUTENCH YEIOBEYECKUX
pac K yCJIOBUSIM cylecTBOBaHMs. EnuHcTBO yenoBeueckux pac. Kputuka pacusma.



Hemoncrpaumu: Iloptpersi: @. Peam, JI. Ilactep, A.M. Onapun, C. Mwuiep, I'. Opu, 4.
HapBun. Tabmumbsl u cxembl: «Bo3HukHOBeHHEe CONHEYHOW CHCTEMB», «Pa3BUTHE OpPraHUYECKOTO
Mupay, «PacturtenbHas kietka», «KuBoTHas kierkay, «lIlpokapmornueckas kietka», «CoBpeMeHHas
CUCTEMa OpraHu4Yeckoro Mmupa», «CpaBHEHHE aHATOMUYECKMX 4YEepT CTPOCHUS 4YeJIOBEKa U
YeJI0BEKOOOPa3HbIX 00e3bsiH», «OCHOBHBIE MECTA MAJICOHTOIIOTUYECKUX HAXOI0K MPEKOB COBPEMEHHOTO
yesnoBekay, «/lpeBHeimue moany, «/IpeBaue moan», «llepBbie coBpeMeHHbIe m0an», «HenoBeueckue
pacbl». O6opynoBanue: myisixku «lIpoucxoxnenue yenoBeka» (0IOCTHI aBCTPAJIONUTEKA, TUTEKAHTPOIIA,
HeaHAepTaliblla, KPOMaHbOHIIA), CIIENIKU WM U300paKEHUSI KAMEHHBIX OpYAHM 1MepBOOBITHOIO YeIOBEeKa
(xaMHHU-yOMIIEepHl, pyOmIIa, cKkpebia), reoxpoHojoruyeckas Tadnuia, Komiekuus «PopMbl COXpaHHOCTH
MCKOIIA€MBbIX )KMBOTHBIX M PACTEHUI.

JlabGoparopHble U NpaKTHYecKue padoThbl:

[Ipaktrueckas pabora No 1. «l3ydeHue HCKOMaeMbIX OCTAaTKOB PACTEHUM M KUBOTHBIX B
KOJUICKLIUSAX».

DOKCKypcusi «DBOJIOLHUSA OpPraHMYECKOro mupa Ha 3emie» (B €CTECTBEHHO-HAyUHBIM WIIU
KpaeBeauecKuil My3eil).

Tema 3. Opranu3Msl U OKpykarouiasi cpea JKOJIOrusl KaK HayKa. 3aJaud U pa3/ielibl 3KOJIOTHH.
Meroabl 3KOJIOTMYECKUX HCCIIEI0BAHUM. DKOJOTMYECKOE MHUPOBO33PEHUE COBPEMEHHOI'O YEJIOBEKa.
Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAs, IOYBEHHAs, BHYTPHUOPraHU3MEHHAs.
Oxonorudeckue (aktopsl. Kimaccudukamus skonornueckux (akTopoB: aOMOTHUECKHE, OMOTHYECKHUE U
aHTponoreHHsie. JlelicTBUE HKONIOrHMYecKUX (aKTOpPOB Ha OpraHu3Mbl. AOMOTHYECKHE (PAKTOPHI: CBET,
Temmeparypa, BaaxHocTs. @ortonepuonusm. [IpucnocobaeHuss opraHU3MOB K JEHCTBUI0 aOMOTUYECKUX
dakropoB. buonornueckue putmbl. buotnueckue QaxTopel. Buubl OMOTHYECKMX B3aMMOJCHCTBHIA:
KOHKYpPEHIIMs, XHUIIHHUYECTBO, cuUMOMO3 U ero ¢opmbl. I[lapasuTusm, Koomepaius, MYTyalu3M,
KOMMEHCAIIM3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaau3M. 3HadyeHHe OMOTUYECKUX
B3aMMOJICHCTBUI JUIA CYIIECTBOBAHMUS OPTaHM3MOB B MPHUPOJIHBIX COOOILIECTBaX. DKOJIOTHMUECKUE
XapaKTepUCTUKU mnonyiasanuu. OCHOBHBIE TIOKAa3aTeNIM  MOMYJSALUU: YHUCIEHHOCTh, IUIOTHOCT,
POXKIAEMOCTB, CMEPTHOCTD, IPUPOCT, MUrpanys. JIMHaMHUKa YUCIEHHOCTH MOMYJISALUN U €€ PETYJIALHNS.

Jemoncrpauuu: [Toprpersr: A. I'ymGonbsar, K.®. Pynse, 3. ['ekkens. Tabmuipl U cxembl: KapTa
«[Ipuponubie 30HBI 3eman», «Cpeabl OOUTaHUS OpPraHU3MOBY», «Dotomepuonusamy, «llomymsumy,
«3aKOHOMEPHOCTH POCTa YUCIECHHOCTH MOMYJIAIUN UH(DY30pUU-TyPenbkny, «IumeBbie nenm».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGoparopHas pabora Ne 3. «Mopdonornyeckre OCOOEHHOCTH PACTEHUM M3 pa3HBIX MeECT
0oOUTaHUSY.

JIaGoparopHas pabota Ne 4. «BnusHue cBera Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

ITpakTnyeckas padora Ne 2. «[Toncu€r MIOTHOCTH NOMYJISILMNA Pa3HBIX BUAOB PACTEHUI».

Tema 4. CoobmectBa u sKojsoruueckue cucteMbl CooOIIECTBO OpraHM3MOB — OHOIIEHO3.
CrpykTypsl OHMOIIEHO3a: BHIOBas, MPOCTPAHCTBEHHAas, Tpoduueckas (muiieBas). Buabl-IOMHUHAHTHI
Cas13u B OHMOIIeHO3€e. DKOJIIOTHYECKHE CUCTEMBI (9KocucTeMbl). [ToHsTHE 00 3KOCHCTEME U OHOTEOlIeHO3e.
@DYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBI, peayleHThl. Kpyrosopor
BEIIECTB M TOTOK 3HEPruM B 3kocucreMe. Tpoduyeckue (muieBble) YpOBHU 3KocucTeMbl. [luieBbie
nenu U cetd. OCHOBHBIE MOKA3aTeNN SKOCUCTEMBI: OHomacca, MPOAYKIHUsA. DKOJIOTHYECKUE MUPAMUIbIL:
HPOAYKIMH, YACIEHHOCTH, OromMacchl. CBOMCTBA SKOCUCTEM: YCTOWYMBOCTh, CAMOPETYJISIMS, pa3BUTHE.
Cyxkueccus. IlpupogHble 5KOCHCTEMBI. ODKOCHUCTEMBI 03€p M pPEK. ODKOCHUCTEMA XBOMHOIO WIN
IIMPOKOJIMCTBEHHOTO Jieca. AHTPONOTEHHbIE HJKOCHCTEMBI. ATPO3KOCUCTEMBL. Y POOIKOCHUCTEMBI.
Buonornyeckoe u X034HCTBEHHOE 3HAYEHHME arpo’KOCHCTEM U ypOoskocucTeM. buopasHooOpasue kak
¢axTop ycrounBocTH 3kocucteM. CoxpaHeHrne OHOIornyeckoro pasHooOpasus Ha 3emie. Yuenue B.J.



Bepnanckoro o 6uochepe. ['panuiisl, coctaB u cTpykTypa 0uochepsl. JKuBoe BemecTBo U ero GyHKIIHUH.
Ocobennoctu 6rocdepsl Kak TI00aTbHON YKOCUCTEMBI. JIMHAMIUYeCcKoe paBHOBECHE M 00paTHas CBS3b B
ouocdepe. KpyroBopoTsl BemecTB W OWOTCOXMMHUYECKHE IHMKJIBI AJIEMEHTOB (yrjieponaa, as3ora).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI cymiu. YenoedecTBo B Ouochepe 3emian. AHTPOIIOTCHHbBIC
u3MeHeHuss B Ouocdepe. [nobanbHble 3Konoruueckue mpodiempl. CoCyliecTBOBaHME HPUPOIBI U
yenoBeuectBa. CoxpaHeHue OuopasHooOpa3us Kak oOcCHOBa ycroitumBoctu Ouocdeprl. OcHoBa
palMOHATIBHOTO YIPABIEHUS MIPUPOJHBIMU PECYpCcaMu U UX UCHOJb30BaHuE. JlocTmxkeHus OUONIOruu u
OXpaHa MPUPO/IbIL.

HemoncTrpauuu: I[loptpersr: A.J[x. Tencnu, B.H. Cykaués, B.1. Bepuanckuii. Tabmuubl u
cxembl: «[lumesble nenu», «buoneno3: cocrtaB u cTpykTypay», «IIpupomnsie cooOuiectBay, «llenu
nuTaHusy, «IKoJloruyeckas nupamuaa», «buochepa u venoBeky», «IKocucTeMa MHUPOKOIUCTBEHHOTO
jeca», «JKocucTeMa XBOMHOro Jneca», «buoneHos Bogoémay», «ArpoueHos3», «lIpumepHbie
AHTPONIOTEHHBIE BO3JECHCTBUS Ha NPUPONY», «BakHeiiine HMCTOUYHHMKHM 3arps3HEHUs BO3JyXa U
ITPYHTOBBIX BOn», «l[louBa — BaxkHeimas coctaBisomas Ouochepb», «DakTopbl AErpagalluy MOYBY,
«[TapuukoBbIii >QdexT», «DakTopbl pagMOaKTHUBHOIO 3arpsizHeHus Ouocdeprr», «OOmias CTpykTypa
ouocteps», «Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIN 3kpaH Ouocheps», «KpyroBopor
yraepoaa B 6uocheper, «KpyroBopot a3ora B IpuUpoOAE».

OO6opynoBanmne: Mojenb-anmuukanus «Tunuunele OuOLIEHO3bI», repOapuili «PactutenbHbie
cooO1iecTBa», Kouiekuuu «buoreHos», «Bpeautenun BaxHEHIINX CETbCKOXO3SIMCTBEHHBIX KYIbTYDPY,
repOapuy M KOJUICKIIMM PACTEHUN M KUBOTHBIX, MPUHAANEKAIIUE K PA3HBIM HKOJIOTMYECKUM TPYIIIaM
onHoro Buna, Kpacnas kuura Poccuiickoii deneparinu, n300pakeHUsT OXpaHsIeMbIX BUIOB PACTEHUUN U
KUBOTHBIX.

COJAEPKAHUE OBYYEHUS

10 KJIACC (yrayOJsiennbiii ypoBeHb. /[lisi o0y4amommxcsi 10 HANPaBJICHHIO XHMHKO-
OuoJIorn4eckoro npogusi)

Tema 1. buonorus kak Hayka CoBpeMeHHast OMONOTUsl — KOMITJIEKCHasl HayKa. KpaTkas ucropus
pa3BuTus Ouonornu. buonmormyeckue Hayku U HU3ydaeMble UMH MpoOsieMbl. DyHIaMeHTalbHEIE,
MPUKIIAIHBIE U MIOMCKOBBIE HAyYHBIC UCCIIEIOBaHMs B OMoJoruu. 3HaueHue Ouonoruu B GOpMUPOBAHUN
COBPEMEHHOM eCTeCTBEHHO-Hay4YHOH KapTuHbl Mupa. Ilpodeccun, cBs3aHHble ¢ Ounonorueil. 3HaueHue
Ouosornu B NPAKTUYECKOM  JEATENbHOCTH  4YeJOBEKa:  MEIHMIIMHE, CEJIbCKOM  XO3sHCTBe,
MPOMBILIUIEHHOCTH, OXPaHE IPUPOIBL.

Jemoncrpauuu Iloptpersl: Apuctorens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. Jlapsun, V.
["apBeit, ['. Mennens, B.1. Bepnaackuii, U.I1. I1aBnos, 1.11. Meunukos, H.W. Basunos, H.B. Tumodees-
Pecockuii, [Ix. Yorcon, @. Kpuk, K. benses. Tabmuups u cxembl: «CBsi3b OHOJOTHU C APYTUMH
Haykammy, «CrcreMa OMOJOTHYECKIX HAYK.

Tema 2. )Kusble cuctembl u ux usydeHue JKuBble CUCTEMBI KaK MpPEIMET U3y4YeHHs] OMOJIOTHHU.
CBolicTBa KUBBIX CUCTEM: €JUHCTBO XMMUYECKOIO COCTaBa, IUCKPETHOCTD U IIEIOCTHOCTD, CII0)KHOCTb U
YIOPSAA0YEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPTraHU3allNs, CAMOBOCIIPOU3BEACHHE, Pa3Ipa)kKUMOCTbh,
W3MEHYMBOCTb, POCT M Pa3BUTHE. YPOBHHM OPTraHMU3ALMU KUBBIX CHUCTEM: MOJIEKYJSPHBIM, KIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBINA, MOMYyISIMOHHO-BUIOBOH, OSKOCUCTEMHBIH (OMOTEOlIEHOTHYECKUA),
6uocdepusiit. [Iponeccsl, mpoucxoasmme B )KUBBIX cucreMax. OCHOBHBIE MTPU3HAKH KUBOT0. JKU3HB Kak
dopma cymiecTBoBaHHMA MaTepud. Hayku, wu3ydaromide >KMBBIE CHCTEMBI Ha pPa3HBIX YPOBHSX
opranuzaiuu. M3ydeHue *kuBbIX cucTeM. Metoasl Ouosoruueckoid Hayku. HaOmronenue, maMmepenue,
JKCIIEPUMEHT, CUCTEMaTH3aunus, MeTaaHanus. lloHATHE O 3aBUCHMMON M HE3aBUCHUMON IEPEMEHHOM.
[TnanupoBanue sxcnepumenTa. [locraHoBka u npoBepka rumnote3. Hynesas runoresa. [TonsTie BRIOOpKH



u e noctoBepHOCTh. Pa3bpoc B Ouonorumueckux AaHHbIX. OIEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3yabpTaToB. [[pUunHbBI HCKAa)KEHUS pE3yIbTAaTOB SKCIIepuMeHTa. [[oHsATHE cTaTHCTHYECKOTrO TecTa.

Jemoncrpanum Tabmuip! u cxembl: «OCHOBHBIE IPU3HAKH KU3HNY», «bHONIOrMYecKre CUCTEMBI»,
«CBOIICTBA )XKMBOW MaTepum», «Y pOBHU OpraHU3AIMU KUBOU NPUPOb», « CTPOCHUE KUBOTHOU KIETKHUY,
«Tkanu XMBOTHBIX», «CHCTEeMBbl OpraHOB 4YEJIOBEUECKOro opraHuzmay, «buoreonenosy», «buocdepar,
«MeTobpl U3y4eHHUs )KUBOU PUPOIBI».

OobopynoBanue: nabopaTopHoe oOOpyIOBaHWE Il TPOBEACHHS HAOIIOJCHHUHA, W3MEpPEHUH,
SKCIEPUMEHTOB.

IIpakTuyeckast padora «licronb3oBaHne pa3auYHbIX METOAOB IIPU U3YUEHUU KUBBIX CUCTEM).

Tema 3. buonorus knerku Knerka — cTpykTypHO-GYHKIIMOHAIbHAS €IUHHIIA KUBOTO. VcTopus
oTkpeITHsl KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illnetinen, P.
BupxoB). OcCHOBHBIC TIOJIO)KCHHS COBPEMEHHON KIIETOYHOW TEOpHUH. METOIbl MOJICKYJIIPHOH U
KJICTOYHOUW OHOJIOTMU: MHUKPOCKOIHUA, Xpomarorpadus, 3JIeKTpodope3, METOJl MEYEHBIX aTOMOB,
muddepeHManbHoe  IeHTpU(YrupoBaHue, KyJIbTUBUPOBaHUE KIETOK. M3ydyeHue (UKCHPOBAHHBIX
KIETOK. ONeKTpoHHas MuKpockomnus. KondokampHas wmukpockonusi. BurampHoe (NMPHKU3HEHHOE)
M3Yy4YEHUE KIIETOK.

Hemoncrpauun [loprpersi: P. I'yk, A. Jlesenryk, T. lIBann, M. llIneitnen, P. Bupxos, K.M.
Bbap. Tabmuubl u cxembl: «CBETOBON MHUKPOCKOI», «IJIEKTPOHHBIM MHUKpOCKOMm», «Mcropus pa3BUTUA
METO/10B MUKPOCKOITHI.

OOopynoBaHme: CBETOBOM MHKPOCKOIN, MHUKpPONpPENapaTrbl pPacTUTEIbHBIX, >XUBOTHBIX H
OakTepuaIbHBIX KIETOK.

IIpakTnueckas padora «/I3yueHue MeTOAOB KIETOUHOW Oumonoruu (xpomartorpadus,
anekTpodopes, nuddepenunansHoe neHTpudyrupoanue, [1LP)».

Tema 4. Xumuueckas opraHu3zanusi KJI€TKM XHMHUYECKHH COCTaB KIETKM. Makpo-, MUKpO- U
YIbTPaMHUKpPO3JIeMEHThI. Bosla n €€ poib Kak pacTBOpUTENs, peareHTa, y4acTUe B CTPYKTYpPUPOBAHUU
KJIETKH, TEeTJIOPErysiiui. MuHepaibHble BEIIeCTBa KJIETKU, UX Ouosioruyeckast posib. Poiab KaTHOHOB U
aHUOHOB B KieTke. OpraHmdyeckue BellecTBa KIETKU. buonormdeckue mnonumepsl. benku.
AMUHOKHCIOTHBIH cocTaB OenkoB. CTpyKTypsl OenkoBOi Mousiekynbl. IlepBuuHas cTpykTypa Oernka,
NeNnTUHAs CBsA3b. BTopuyHas, TpeTuuyHasi, yeTBepTUUYHas CTPYKTyphl. JleHaTypanus. CBoiicTBa OEIKOB.
Knaccugukanus OenxoB. buonormueckue ¢ynkuun OenkoB. IIpuonbl. YrneBoabl. MoHocaxapuisl,
IUcaxapyuabl, OJUrocaxapuabl W moiucaxapuabl. OOHUI TUIaH CTpoeHUs U (PU3HKO-XUMHUYECKHE
cBOWcTBa yrieBojoB. buonornueckue QyHkiuu yriaeBogos. Jlunuasl. ['mapodunbHO-rHapOdOOHBIE
cpoiicTBa. Knaccudukanuus munuaos. Tpurnuuepuasl, pochonunuibl, BOCKH, CTEpOoUIbl. bruoigornueckue
¢ynkuun sunuaoB. OOmme cBoiicTBa OMOJIOTMYECKMX MEMOpaH — TEKydecTb, CIIOCOOHOCTh K
camo3aMbIKaHHI0, noaynpoHunaeMocts. Hykinennossie kuciotsl. JIHK u PHK. Ctpoenne HyKIIenHOBBIX
kucnoT. Hykneotunsl. [Ipunimn komriementapHoctu. Ipasuno Yaprapga. Ctpykrypa JHK —aBoiinas
cnupanb. Mecronaxoxaenue u Ouonorunueckue ¢pynkuun JIHK. Bunet PHK. ®@ynkuun PHK B knetke.
Crpoenne monexyasl AT®. Makpospruueckue cBsizu B Mosiekyine AT®. buonornueckue pynkiuu ATO.
BoccranoBnennsle mnepeHocuMkd, uX (yHKuM B kieTke. Jpyrue nykneozuarpudocpars (HTD)
CexsenupoBanue JJHK. MeToasl reHOMUKH, TPaHCKPUNTOMHUKH, MPOTEOMUKH CTpyKTypHasi OMOJIOTHSL:
OuoxuMuyeckue U OHOPHU3MUECKHE MCCIEeNOBaHUA COCTaBa M IPOCTPAHCTBEHHOM CTPYKTYPHI
6uomosexyin. MoaenupoBaHue CTPYKTYpbl U QYHKIUH OMOMOJIEKYN M UX KOMILUIEKCOB. KOMIbIOTEpHBIi
JIM3aiiH 1 OpraHuyYecKuil cuHTe3 OMOMOJIEKYI M UX HETIPUPOIHBIX aHAJIOTOB.

Hemoncrpauun [loprpersr: JI. [lonunr, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, O.
Conrep, C. Ilpy3unep. [Auarpammsl: «PacnpeneneHne XMMHUUECKHX DJIEMEHTOB B HEKUBON NPUPOIEY,
«Pacnpenenenrie XUMHUYECKUX DJIEMEHTOB B KHUBOW mpupoje». Tabmuubl u cxemsl: «llepuoanueckas



TabJIMa XUMHYECKUX 3JIEMEHTOB», «CTpoeHHe MOJIEKYJIbl BOJb», «BelecTBa B cocTaBe OpraHu3MOBY,
«Ctpoenne Moiiekyibl Oenka», «CTpyKTypbl OelIKOBOW MoJeKynb», «CTpOeHHE MOJEKYN YII€BOIIOBY,
«CTpoeHue MOJIEKYJT TUNUA0BY, «HykiienHOBBIE KUCIOTBDY, «CTpoeHue MoJieKysibl ATOx.

OO6opynoBanme: xumMuueckas mnocyia u obopyzaosanue. Jlaboparopnas pabora «OOHapyxeHue
0EJIKOB C TOMOIIIbIO KAYECTBEHHBIX PEAKIUII».

JlabopaTtopHasi padGora «lcciaenoBaHMe HYKIEMHOBBIX KHUCIOT, BBIJCICHHBIX U3 KJIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u GyHKIUU KJIETKH THUIBI KIETOK: DYKAPUOTUYECKAss M MPOKAPUOTHUYECKAS.
CrpykrypHO(DYHKIHOHABHBIE 00pa3oBaHus KieTku. CTpoeHue npokapuotudeckoi kietku. Kierounas
cTeHka Oaktepuil u apxeil. OCoOOEHHOCTH CTPOEHHUS TeTepoTPOdHOI U aBTOTPO(HON MPOKAPUOTHUECKUX
KJIeTok. MecTto u posib mpokapuoT B OuoreHozax. CtpoeHue M (QyHKIMOHHUPOBAHUE SYKAPUOTHUYECKOM
kietku. Ilmasmaruueckas MemOpana (1wuiazmanemma). CTpykTypa IUIa3MaTHUECKOH MeMOpaHbI.
TpancmopT BeIIECTB Yepe3 IUIa3MaTHYECKyr0 MeMOpaHy: mnaccuBHbIM (quddysus, obOnerdyéHHas
mubdy3us), akTUBHBIA (MEpBUYHBIA W BTOPUYHBIA AaKTUBHBIM TpaHncropt). [loxynmpoHunaemoctsb
MeMOpanbl. Pabora HaTpuii-kanueBoro Hacoca. OHIOIMTO3: NHUHOLUUTO3, (Haromurto3. DK30IHUTO3.
Knerounas crenka. CTpykrypa W (YHKIHH KIETOYHOM CTEHKHM pacTeHud, rpudoB. Llurommazma.
[{utozomb. Llutockener. [Buxenue nuromnasmel. OpraHousl kieTkd. OnHoMeMOpaHHbIE OpraHOUIbI
KIeTku: sHpornazMatudeckas cetb (DIIC), ammapar ['oabmaku, JM30COMBI, UX CTPOEHUE U (PYHKIIHU.
B3aumocBs3b 0JHOMEMOpAHHBIX OPraHOUAOB KJIeTKU. CTpOoeHHE TPaHYISIPHOTO PETHKYIyMa. MexaHu3m
HanpasneHusi 6enkoB B JIIC. Cunre3 pactBopuMbix OenkoB. CHUHTE3 KI€TOUYHbIX MeMmOpad. [nmamkuit
(arpaHynsipHBIN) 3HAOIUIA3MATHYECKUN peTukyiayM. CekperopHas ¢yHKIUsS anmapata [ oiabmxu.
Monudukarus 6enkoB B anmnapare ['onpmku. CoptupoBka 0enkoB B ammapate [onpmpku. Tpancmopt
BEILIECTB B KJeTKe. Bakyonu pactutenbHbIXx KieTok. Kiuerounbii cok. Typrop. I[lomyaBToHOMHBIE
OpPTraHOUbl KIETKU: MUTOXOHIPHUH, acTubl. [Ipoucxoxaenne MutoxoHapuil u miactua. CuMmOuoreHes
(K.C. MepexxkoBckuii, JI. Maprymnuc). Ctpoenne u (QyHKIMH MUTOXOHIpHM U muactuia. [lepBuunbie,
BTOpPUYHBIE U CIOXKHBIE TUIACTUABl (DOTOCHHTE3UPYIOIIUX HYKApUOT. XIIOPOIUIACTBI, XPOMOILIACTHI,
JeHMKOMIAcThl BBICIIUX pacTeHuil. HememOpannbie opranouabl kjiaetku CTpoeHue ©  (PYHKIHMH
HEMEMOpaHHBIX OpPraHoOMAOB KieTkH. Pubocomsbl. [IpomexxyTounsie (umameHTs. MUKpOQHUIaMEHTHI.
AKTHHOBBIE MHUKPO(GUIAMEHTHI. MBIIIEYHbIE KIETKH. AKTHHOBbIE KOMIIOHEHTHI HEMBIIIEUHBIX KIETOK.
Muxkpotpy6ouku. Kierounsiii nentp. CTpoeHue U IBHKEHUE KTYTHKOB U pEeCHUYEK. MHUKPOTPYOOUKH
nuTornadMel. LlenTpuons. benku, acconuupoBaHHblE ¢ MHKpoQUIAMEHTaMH M MHKPOTPYOOUYKaAMHU.
Motopuslie 6enku. Sapo. O6omouka sapa, XpoOMaTHH, KapUOIUIa3Ma, SIIPBIIIKH, HX CTPOSHUE U (QYHKITUH.
Snepubiii OenkoBblif MaTpukc. IIpocTpaHCTBEHHOE PACHONIOKEHHE XPOMOCOM B HHTEp(ha3HOM sJIpe.
DyXpOMAaTHH U TeTepoxpomMaTH. benku xpoMaTHHa — TUCTOHBL. JlMHaMuKa siiepHON 000JI0YKH B MUTO3E.
Snepusiii  Tpancnopt Kiierounsle BkimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK SYKapuOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

Jemoncrpauuu Iloprpersr: K.C. MepexkoBckuid, JI. Maprymnuc. Tabnums! u cxemsl: «CTpoeHue
JSYKapUOTHYECKOM KIIeTKH», «CTpOoeHUEe >KMUBOTHOW KIETKH», «CTpPOEHHUE pPACTUTEIbHOM KIETKNY,
«CTpoeHre MUTOXOHAPUNY, «Snpoy, «CTpoeHHe MPOKAPUOTHUECKON KIETKM.

Oo0opynoBaHue: CBETOBOW MHUKPOCKON, MHUKpPOIpENapaTrbl PacTUTENbHBIX, KUBOTHBIX KIETOK,
MUKpOTIpenapaThl 0aKTepHaTbHBIX KIETOK.

JlabopaTopHas padora «/3yueHue CTpoeHUsl KJIETOK pa3jIu4HbIX opraHu3moBy. [IpakTuueckas
pabota «/3ydueHne CBOICTB KIETOYHON MeMOpaHbD».

JIaboparopHas padota «ccrnenoBanue mia3mMoiau3a 1 AeTIa3MoIIni3a B PACTUTEIbHBIX KIETKaX).

IpakTuyeckasi padora «/3yueHue ABUKEHUS LUTOIIA3MbI B PACTUTENbHBIX KIETKAX.



Tema 6. OOMeH BelIeCTB M MPEBPAIICHUE YHEPTHH B KICTKE ACCHUMIUISIUSA U JTACCUMUIIALINAS —
JIBE CTOpOHBI MeTaOoyim3Ma. Tumbl OOMEHa BEIIECTB: aBTOTPO(HBIM W TeTepoTpOodHBINH. YuacTue
KHCIIOpOJla B OOMEHHBIX IIpolieccax. DHEpreTHuYeckoe olecredueHue KIeTKu: mpeBpamienne ATD B
0o0OMeHHBIX mnporeccax. DepMeHTAaTUBHBINA XapaKTep peakuil KIeTouHoro Metadbonusma. DepMeHTHI, UX
CTpoeHHe, cBOWcTBAa W MexaHu3M JaeiictBus. Kopepmentsl. OTanuns (pepMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB. benku-akTuBaTOphl U OCIKUMHTUOUTOPHL. 3aBUCUMOCTb CKOPOCTH (DepPMEHTATUBHBIX
peakiuil oT pa3nuyHbIX (akTopoB. [lepBUYHBIA CHHTE3 OPraHUYECKUX BelIecTB B kieTke. doTocuHTes.
AHOKCUTEHHBIII U OKCUTEHHBIM (oTocuHTe3 y Oakrepuil. CBeTocoOuparoniye MUTMEHThl U MUTMEHTHI
peakuoHHOro 1eHtpa. Ponp xjopormnactoB B mporecce ¢ortocuHTe3a. CBeToBas U TeMHOBas (hasbl.
®dotoapixanue, C , 1 CAM tunsl dotocunresa. [IpoayktuBHOCTh poTOCHMHTE3a. BiusHue pazmudHbIX
¢dakTOpoB Ha cKOpPOCTh PoTOCHHTE3a. 3HaUeHHE POoTOCHUHTE3a. XeMocuHTe3. PasHooOpazue opranu3MoB-
XEMOCHUHTETHKOB: HUTpUPHUUMpYIOIIUE OaKTepuH, -Kelne300aKTepuu, CcepodakTepuu, BOJIOPOJHbBIE
OakTepuu. 3HaYeHHE XEMOCHHTEe3a. AHa’pOoOHbIE opraHu3Mbl. Bunsl Opoxkenus. [lpoaykTel Oposkenus u
UX HCIOJb30BAaHUE YETOBEKOM. AHA’IpPOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OWOTEXHOJOTUU U
BO30yauTeNnu Oojie3HEeW. AIpPOOHBIE OpraHU3MBbI. DTambl SHEPreTH4eckoro oomMena. [1oAroToBUTENbHBIM
stan. [ MuKonu3 — 6ECKUCIOPOHOE pacIlelIeHHE TTI0KO3bl. bruonornyeckoe OKUCIEHUE, UM KIETOYHOE
npixaHue. Ponb MHUTOXOHApPUIT B mpoleccax OMOJOTHYECKOro OKHcleHUs. L[ukimudeckue peakiiui.
OxucnutensHoe ¢ochopunupoBanue. DHeprus MeMOpaHHOToO TpaaueHta npotoHoB. Cuntes ATO:
pabora mporonHoit AT® cunrtaszel. I[IpenmymiectBa a’poOHOro myTH oOOMEHa BEIIECTB Iepes
aHa’poOHBIM. (D PEKTUBHOCTD SHEPTETHUESCKOTO OOMEHa.

Hemoncrpauun [loprpersr: JIxk. Ilpuctimu, K.A. Tumwupsazes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, I1. Mutuemn, I'.A. 3aBap3un. Tabmuusl u cxembl: «DoTocuHTe3», «IHEPreTUUECKUN
oOMen», «buocunres 6enkay, «Ctpoenue pepmMeHTa», «XEMOCHHTE3.

OO0opynoBaHmue: CBETOBOl MHUKPOCKOI, OOOpYIOBaHUE Ui IPUTOTOBICHHSI MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaboparopHass pabota «M3yueHue KaTaIUTHYECKON aKTUBHOCTH (EpMEHTOB (HA MpuMeEpe
aMUIIa3bl WK KaTalasbl)y.

JIaGoparopHast pabota «l3yueHue (epMEHTAaTUBHOIO pacLIeIUICHUsI MEpOKCHAa BOJOpOJa B
PACTUTENbHBIX U )KUBOTHBIX KIJIETKAX.

JIaGopartopHas pabota «CpaBHEHHE MPOLECCOB (POTOCUHTE3A U XEMOCHHTE3a».

JIaboparopHast pabota «CpaBHEHHE MPOLIECCOB OPOKEHUS U IBIXaHUS».

Tema 7. HacnencrBennas nndopmanus u peanuzanus e€ B KleTke Peakiinu MaTpUyHOTO CHHTE3A.
[IpyHUIMIT KOMIUIEMEHTApPHOCTH B pEAKLUMsIX MATPUYHOTO CHUHTe3a. Peanuszanus HacineACTBEHHOH
uHpopmanuu. I'eHeTnyeckuii koJ, ero cBoicTpa. TpaHckpunuus — MaTpuunblidi cunTe3 PHK. ITpuniuns:
TPAHCKPUIILIUUA:  KOMIUIEMEHTAPHOCTh,  aHTUNAPAJUIENBHOCTh,  aCUMMETpU4YHOCTh.  Co3peBaHue
matpuunblx PHK B sykapuornueckoii kierke. Hexonupyromme PHK Tpancnsanus u e€ stanbsl. Yyactue
tpancnopTHbix PHK B OnocunTese 6enka. YcnoBus 6mocunHTte3a Oenka. KoaupoBaHue aMHHOKHCIOT.
Posie pubocom B O6uocunrese Oenka. CoBpeMeHHBIE NMPEACTaBIEHUS O CTPOCHUH reHoB. OpraHuzanus
reHOMa y MPOKAPUOT M dYKapHOT. Perymnsius akTUBHOCTH T€HOB y mpokapuot. ['umoresza onepona (0.
Kako6, XK. Mano). MonekymnsipHble MEXaHH3MbI IKCIPECCUU TE€HOB y dyKapuoT. Poilb XpoMmaTuHa B
peryssiuu paboThl TeHOoB. Perynsius oOMeHHBIX IpolieccoB B kieTke. Kierounsiii romeoctas. Bupycel
— HEKJIETOUHbIe ()OPMBI XU3HU M OONMUraTtHbie mapa3uTbl. CTPOCHHE MPOCTHIX U CIOKHBIX BHUPYCOB,
perpoBupycoB, Oakrtepuodaron. Xuznenuwnii nukn JIHK comepxkamux BupycoB, PHK conmepskamux
BUpYCOB, OaktepuodaroB. OOpaTHas TpaHCKPUMIHUS, peBepTa3a, MHTerpa3a. BupycHble 3a0oieBaHUs
yenoBeKka, >KUBOTHBIX, pactenuid. CIINJ, COVID-19, comuanbHble W MEAUIMHCKHE MPOOIEMBI.
buonndopmaruka: uHTErpanus U aHaau3 O0JBIINX MAaccUBOB («bigdata») CTpYKTYypHBIX OMOJIOTHYECKUX



nanHbIX. Hanotexnonorun B Omonoruu u meaunuHe. [Iporpammupyemsie pyukmuu 0emkoB. CrocoOb!
JIOCTaBKH JIEKAPCTB.

Hemonctpauuu [Toprpers: H.K. Konbnos, /.. BanoBckuii. Tabnumpl u cxembl: «buocunTes
Oenkay, «I'eHeTnueckuit koa», «Bupyce», «bakrepuodarmy.

IMpakTnyeckas padora «Co3gaHue MOJIEIM BUPYCay.

Tema 8. KuzHeHHbIN UK KiaeTkH KiIeTOYHBIM UK, €ro mepuosl U perymsaiusa. Marepdasa u
MuT03. OCOOEHHOCTH MpPOLIECCOB, MpoTeKalmux B uHTepdaze. [loaroToBka KIETKH K JEJIEHUIO.
[IpecunTeTnyecknii (MOCTMUTOTUYECKHUM), CHHTCTHYCCKUH M TMOCTCHHTETHYECKUN (MMPEMUTOTHYCCKHUIA)
nepuonbl uHTepdaszpl. Matpuunbiii cunTe3 JIHK — permukamus. Ipuanuner permmukamuum  JIHK:
KOMIUIEMEHTAPHOCTh, IOJIYyKOHCEpBATUBHBIN CHUHTE3, aHTUIApPAICIbHOCTh. MeXaHH3M peIuIMKaIiu
JHK. Xpomocomsl. Ctpoenue xpoMmocoMm. Temomepsl U Temomepasa. XpOMOCOMHBIN HAOOp KIETKH —
KapuoTUIl. J(MIJIOUIHBIA W TarIoUTHBIA HAOOpbHl XpomocoM. ['omonornunsie xpomocomsl. IlonoBbie
xpoMocoMbl. Jlenenue kieTku — mMuto3. CTaaud MUTO3a U HPOUCXOASIIME B HHUX MPOIECCHI. THIIBI
muto3a. Kapuokunes u uurokunes. buonoruueckoe 3nadeHre MuTo3a. Perymsius MUTOTHYECKOTO LIHUKIIa
kinetku. [lporpammupyemast kierouHas rubenb — amnonTto3. KietouHoe SOpo, XPOMOCOMBI,
¢dbyHKIIMOHAIbHAs TeHOMHKA. MexaHu3Mbl nponudepannu, AUQGEepeHIUPOBKY, CTapeHuss U rudenu
kinetok. «ludpoBas kietka» — OuouHdopmaruyeckue MoAend (DYHKIMOHUPOBAHUS  KIIETKH.
Hemoncrpanuu Tabmuubl U cxembl: «KU3HEHHBIH LUK KIETKH», «MuTo3», «CTpoeHHne XpoMocoM»,
«Pemmukanmsa JJHK».

OO0opynoBaHme: CBETOBOI MHUKPOCKOI, MHUKpoOIpenapaThl: «MHUTO3 B KJIETKaX KOpEIIKa JIyKa.
JlaboparopHas paboTa «/3ydyeHne XxpoMoCcOM Ha TOTOBBIX MUKpPOIIpernapaTaxy.

JlabopaTopnas pa6ora «HaGnrogenne MuTo3a B KJIETKaX KOHYHMKA KOpEMIKA JIyKa (Ha TOTOBBIX
MUKpOIIpenaparax)y.

Tema 9. Ctpoenne u ¢GyHKIUU oOpraHu3MoB buonorudeckoe pazHooOpasue OpPraHU3MOB.
OOHOKIIETOYHBIE, KOJOHHUAJIbHBIC, MHOTOKJETOYHbIe OpraHu3Mbl. (OCOOEHHOCTH CTPOEHUS U
JKU3ZHEJEATEIbHOCTH  OJHOKJIETOYHBIX OpraHu3MoB. bakTepuu, apxeu, OJHOKIETOYHBIE T'pUOBI,
OJIHOKJIETOYHBIE BOAOPOCIHU, JApyrue npotuctel. KosioHManbHblE OpraHu3mbl. B3auMocBs3p uacrei
MHOTOKJIETOYHOTO OpraHu3ma. TKaHM, OpraHbl M CUCTEMBbI OpraHoB. OpraHu3M Kak €IUHOE IIEJOe.
['omeocras. Tkanu pactenuil. TUMbl pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHasi, TOKPOBHAs, IPOBOIAIIAS,
OCHOBHasi, MexaHndeckasi. OCOOCHHOCTH CTpoeHHus, (GYHKIUI M pacHoJOKEHUs TKaHEH B opraHax
pacTteHul. TKaHM KMBOTHBIX M YEJIOBEKA. THIIbI dKUBOTHBIX TKAaHEW: SMHUTENNaIbHAsA, COCIUHUTEIbHAS,
MbIlIeYHas, HepBHas1. OCOOCHHOCTH CTpOeHUSs, (DYHKIUI U pacHONOKEeHUsI TKaHe B opraHax >KMBOTHBIX
u yenoBeka. Opranbl. BereraruBHble U T€HEPATUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPTraHOB
JKUBOTHBIX W desoBeka. DyHKIMM OpraHoB W cucteM opraHoB. Omopa Tema opranu3smMoB. Kapkac
pacteHui. CKeneThl OJTHOKJIETOUHBIX U MHOTOKJIETOYHBIX >KUBOTHBIX. Hapy>KHbIN U BHYTPEHHHI CKEJleT.
CrpoeHue u Tunbl COEAMHEHUs KocTe. J[BukeHue opraHu3moB. JIBUKEHHE OJHOKIETOYHBIX
OpraHu3MOB: aMEOOUTHOE, KTYTUKOBOE, PECHIYHOE. J[BHKeHNE MHOTOKJIETOUHBIX PACTEHUI: TPOIU3MBI
W HAcTHH. J[[BMKEHHE MHOTOKIETOUYHBIX >KMBOTHBIX W 4YelIOBEKa: MbIlIeyHas cucrema. Pedrekc.
CkenerHbie MbIIIBI U uX pabota. [Iuranue opranm3moB. [lornomieHue BOABI, YIVIEKHCIOTO Ta3a H
MUHEpaIbHBIX BEIIECTB pacTeHUsMU. [IuTaHue XUBOTHBIX. BHYTPUIIOIOCTHOE U BHYTPHUKIETOUYHOE
nuueBapeHue.  IlutaHue  MO3BOHOYHBIX — KMBOTHBIX.  OTAeNbl  MNHUIIEBApPUTEIBHOIO  TPakTa.
[MumeBapurensHble xene3bl. [lumeBaputenbHas cucreMa uyenoBeka. JlpixaHue opraHu3MoB. [[pixanue
pactenuii. Jlpixanue >xuBOTHBIX. [[uddy3us ra3oB yepe3 MOBEpXHOCTb KIETKU. KokHOe IbpIxaHHeE.
JlpixaTenbHas MOBEPXHOCTh. JKabepHoe W NEroyHoe AbIxaHue. J|pIXaHWEe MO3BOHOYHBIX YKMBOTHBIX H
YeJIoBeKa. JBOJIOLHUOHHOE YCIOXXKHEHUE CTPOEHHUs JIETKUX IO3BOHOYHBIX JKMBOTHBIX. [[pIxarenbHas
cucTteMa 4vesnoBeka. MexaHn3M BEHTWISLUU JIETKUX y NTUI U MJIEKONUTAOWuUX. Perynsuus apixaHus.



JpixarenpHble 00BEMBI. TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpaHCHIOPTHBIE CHUCTEMBI PACTCHHIA.
Tpancnopt BemecTB y XUBOTHbIX. KpoBeHocHas cucrema U €€ opranbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX )KMBOTHBIX U 4esoBeka. Cepiie, KpOBEHOCHbBIE COCYAbI U KpoBb. Kpyru kpoBooOparieHus.
OBOJIIOIMOHHBIE YCIIOKHEHUS CTPOCHHSI KPOBEHOCHOM CHCTEMbl IO3BOHOYHBIX >KUBOTHBIX. Pabora
cepaua u eé€ peryisiuus. Beinenenue y oprann3zMoB. Beiaenenue y pacteHuil. Beinenenue y sKUBOTHBIX.
Coxkpatutenbubie Bakyosu. Opranbl BbiaeneHusi. OuibTpanus, cekperus U o0paTHOE BCAChIBAaHUE Kak
MEXaHHU3Mbl pabOThl OpraHoB BblIeNeHUsS. CBSI3b IMOJOCTH Tela C KPOBEHOCHOM W BBIACIUTEIHHON
cucteMaMu. BplgeneHue 'y  MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [louku. CtpoeHue wu
¢byHkonupoBanue HegpoHa. OOpazoBaHHEe MOYM Yy 4eJOBeKa. 3allldTa y OpraHM3MOB. 3alliuTa y
OJTHOKJICTOYHBIX OpraHu3MoB. Crnopbl OakTepuil M LUCTHl MPOCTEHIIMX. 3aluTa Y MHOTOKJIETOYHBIX
pacrennii. Kyrtukyna. CpeactBa MacCUBHOM W XUMHUYECKOM 3amuThl. DUTOHIMABI. 3amura y
MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M HX MpOU3BOJAHBIC. 3aluTa OpraHu3Ma OT OoJIe3HEH.
NmmynHas cucrema 4yenoBeka. KIleTOUHBIA M TyMOpPaJIbHBIM HMMMYHUTET. Bpoxa€HHBIT U
npUOOpeTEHHBIA crienupuYeckuii UMMYHUTET. Teopus KIOHaJIbHO-celeKTUBHOro ummyHurtera (I1.
Opmux, ®.M. bepuer, C. ToneraBa). BocmamutenbHble OTBETbl OpPraHu3MoB. Pojib BpOXIEHHOTO
MMMYHHUTETA B Pa3BUTUM CHUCTEMHBIX 3a0ojieBaHUN. PazapakuMOCTh M peryisiius y OpraHu3MOB.
PazgpaxxumMocTh y OAHOKJIETOYHBIX OpraHu3MOB. Takcuchl. Pa3npaxuMocTs M peryisiuus y pacTeHHil.
PoctoBbie BemiecTBa M ux 3HaueHue. HepBHas cucrema u pedieKTopHas PEryisnus Yy XHUBOTHBIX.
HepBHas cuctema u €€ oTaenbl. DBOJIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y dKUBOTHBIX.
OTtaensl TOJOBHOTO MO3Ta MO3BOHOYHBIX >KUBOTHBIX. Pednexc u pedrexropHas nyra. besycioBHble u
ycIoBHBIE peduiekchl. ['yMopanibHas perynsuus U SHAOKPUHHAs cHcTeMa )KMBOTHBIX U ueoBeka. JKese3sl
SHJIOKPUHHOM CUCTEMBI U UX TOPMOHBI. [lelicTBue ropMOHOB. B3auMOCBSA3b HEPBHON M 3HAOKPUHHOM
cucteM. [ unoranamo-runoduzapHas cucrema.

Hdemouncrpanuu Iloprper: W.II. IlaBnoB. Tabmuubl u cxembl: «OZHOKIETOYHBIE BOJIOPOCIIN,
«MHorokeTounsle Boaopocin», «bakrepum», «lIpocreiimne», «OpraHbl LBETKOBBIX PpPacTEHUI,
«CucreMbl OpraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIX», «TkaHu
pactenuii», «KopHeBbie cuctembl», «CTpoeHHe cTebdns», «CTpoeHHe JTHCTOBOM IIacTUHKMY, «TkaHH
JKUBOTHBIX», «Ckener uenoBeka», «llumeBapurenbHass cuctema», «KpoBeHOCHas cucrtemay,
«/pxarenpbHas cucrema», «HepBHas cucrema», «Koxa», «MplmeuHnas cucreMa», «BblaenutenbHas
cucrteMa», «DHJIOKpUHHasg cucremay, «CTpoeHue MbIb, «MMMyHUTET», «KHIIEUHONOIOCTHBIEY,
«Cxema nuTaHus pacTeHui», «KpoBEHOCHBIE CUCTEMBbI TO3BOHOYHBIX KUBOTHBIX», «CTpOEHUE TUIPBDY,
«CTpoenune mnnaHapuu», «BHyTpeHHee CTpOeHHE [OXKIEBOTro uepBs», «HepBHas cucrema poIOY,
«HepBHas cucrema nsarymku», «HepBHas cucrema mnpecmbikaromuxcs», «HepBHas cuctema nOTuip,
«HepBHas cuctema MiaekonuTarmumx», «HepBHas cuctema yenoBekay, «Peduexcey.

Oo0opyaoBaHue: CBETOBOM MMKPOCKON, MHUKPONpENaparbl OJHOKJIETOUYHBIX OPraHu3MOB,
MUKpOIpenaparbl TKaHEH, pPaKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, WIJIOKOXKUX, >KUBbBIE
SK3EMIUIAPhl KOMHATHBIX pAacTeHHH, repOapuy pacTeHUH pa3HBIX OTIENOB, BIAXHBIE MpemapaTsl
JKUBOTHBIX, CKENIEThl TMO3BOHOYHBIX, KOJUICKIIUM OECIIO3BOHOUYHBIX JKHBOTHBIX, CKEJET YeIOoBeKa,
o0opysoBaHue JUIsi AEMOHCTPAllMA TOYBEHHOTO M BO3AYIIHOTO TMHTAHUS PACTEHUH, paCIIEIUICHUS
Kpaxmana ¥ OenKoB TMoJa JAeicTBHEM (epMeHTOB, OO0OpYyIOBaHUE Ui JAEMOHCTPAIMU OMBITOB IO
MU3MEPEHUIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTeNIbHbIX JBW)XEHUH, MOJEIU TOJOBHOTO
MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlaGopaTtopuass pabora «lI3yuenue TkaHell pacrenuit». JlaboparopHas pabora «M3ydyeHue
TKaHEH >KUBOTHBIX.

JlaboparopHas pabota «/3ydeHne opraHoB IIBETKOBOTO PACTCHHSI.



Tema 10. PasmuoxeHue u pa3BuTHe OpraHu3MoB OOpMbI pa3MHOKEHUSI OPraHU3MOB: O€CIojoe
(BKJIIOYAsi BEreTaTMBHOE) W TMOJIOBOe. Buapl Oecroyioro pa3MHOXKEHMs: MOYKOBAaHUE, CIOPYIISALHUSA,
dbparmenTanus, koHupoBanue. [lomoBoe pazmuoxenue. [1onoBeie kieTku, win rametrsl. Metios. Ctaguu
Mmeno3za. [loBegenue xpomocom B meiiose. Kpoccunrosep. buonornueckuii ¢cMpICi Mel03a U MOJOBOTO
npouecca. Meilo3 U ero MecTo B JKM3HEHHOM LHMKIE oOpraHu3moB. [IpeazapojpliieBoe pa3BUTHE.
['amerorenes y kuBOTHBIX. I[lomoBeie 3kene3pl. OOpa3oBaHME U pa3BUTHE TMOJOBBIX KJIETOK.
Cnepmarorene3 u oorere3. CtpoeHue mojoBbIX KiIeToK. OmionoTBopeHre U 3MOpPHOHAIBLHOE pa3BUTHE
*KUBOTHBIX. CIOCOOBI OIIONOTBOpPEHUS: HapykHOe, BHyTpeHHee. llaprenorenes. MuauBumyanbHoe
pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOJIOTHs — HayKa O Pa3BUTUU Opranu3mMoB. Mopdorenes — oHa
U3 TIaBHBIX mpobOiieM sMmOpuonoruu. Konuenmuss mopdoreHoB u moxaenu mopdorenesa. Cranuu
sMOpHoOreHe3a KMBOTHBIX (Ha mpumMepe Jiarymku). JIpodnenue. Tunsl apodienus. JleTepMHHUPOBaHHOE
U HeJeTepMUHUpOBaHHOEe Jpobnenue. bnactynma, Tunsl Onactyn. OcoGeHHOCTH — JIpOOJEHUS
MJIEKOTIUTAONIUX. 3apOJIBIIIEBbIEC JIUCTKH (TacTPyJISILKs). 3aKkiaJKa OpraHOB U TKaHEe U3 3apOJIbIIIEBBIX
JUCTKOB. B3anMHOe BiMsHHME 4YacTell pa3BHBAIOIIErocs 3apojsiiia (d3MOpHOHATIbHAS HWHAYKIUS).
3akyajKa IiaHa CTPOEHHUs KMBOTHOIO KaK pe3yJbTaT HepapXUUE€CKUX B3aUMOJECUCTBUM reHoB. BiusHue
Ha SMOpHOHANIBHOE PAa3BUTHE PA3IUYHBIX (DAKTOPOB OKpYyXKaroliel cpenbl. POCT u pa3BuTHEe )XKMBOTHBIX.
[ToctomOpuonanbubiii mepuoa. Ilpsmoe u Hempsimoe pa3Butue. Pa3Butne ¢ metamopdo3om y
0ECIO3BOHOYHBIX M TO3BOHOYHBIX J>KMBOTHBIX. bHoONIOrmyeckoe 3Ha4YeHHWE MPSMOTO M HEMPSMOTO
pa3BUTHUS, MX pacCIpoOCTpaHEHHWE B Ipupone. Tumbel pocta >XKUBOTHBIX. DakTOpbl PEryisiiuu pocra
JKUBOTHBIX M 4enoBeka. CTaguu MOCTIMOPHUOHAILHOTO Pa3BUTHUS y JKUBOTHBIX M uenoBeka. [lepuossl
OHTOreHe3a yenoBeka. CTapeHre W CMepTh Kak OMOJIOTMYecKue mporiecchl. PasMHOXKeHUE U pa3BUTHE
pacrenuii. ['amerodutr u cnopodur. Meio3 B XKU3HEHHOM LuKIe pacTeHuil. OOpa3zoBaHHe CHOp B
npoiecce Meio3a. ['amerorenes y pacTeHuUM.

OnjonoTBOpEHHE U Pa3BUTHE PACTUTENbHBIX OpPraHU3MOB. J[BOWHOE OIUIOJOTBOPEHUE Y
[BETKOBBIX pacreHuil. OOpa3oBaHME U pa3BUTHE CEMEHH. MeXaHHU3Mbl PEryJslUd OHTOreHe3a Y
pacTeHuM U )KUBOTHBIX.

Hemouncrpanun [loptpersr: C.I'. HaBamun, X. lIneman. Tabmuubl u cxemsl: «BereratuBHoe
pa3MHOKeHuey», «Tunel 6ecrnonoro pasMHOKEeHHs», «Pa3MHOKEHHE XJTaMUAOMOHAb, «Pa3sMHOXKeHHE
3BIJIEHBDY, «Pa3zMHOXeHUe TUApBIY, «Meilo3y», «XpoMocoMbly, «I'ameTrorenes», «CTpoeHue SULEeKIeTKN
U cnepmaro3onna», «OCHOBHbIE CTaJuM OHTOreHe3an, «lIpsmoe u Hempsmoe pa3ButTue», «Pa3Butue
MaiCcKoro xyka», «Pa3Butue capanun», «PazBuTtue Jasarymkn», «/[BoliHoe OmIogoTBOpEHNE y IIBETKOBBIX
pacteHui», «CTpoeHHE CEMSH OJHOJOJIbHBIX U JIBYJOJIBHBIX pacTeHU», «KU3HEHHBI LUK MOPCKOU
KamycThbl», «KW3HEHHBIN HUKI MXa», «KU3HEHHBIA IIUKI MaOPOTHUKAY, «JKM3HEHHBIM IIUKI COCHBI».
O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOMNpenaparhl SHMIIEKIETOK M CHEpMaTO30HMII0B, MOJEh
«IuK pa3BUTHS JIATYILIKW Y.

JlaboparopHasi pabota «/3ydyeHrne CTpOCHHS TOJOBBIX KIETOK HA TOTOBBIX MHKpPOIpEmapaTaxy.
[Ipaktuueckass pabora «BpIsBIEHHE NPU3HAKOB CXOJICTBA 3apOJBIIIEH MMO3BOHOYHBIX IKHUBOTHBIX).
JlaboparopHas pabota «CTpoeHHe OPraHOB Pa3MHOKEHUS BBICIITNX PACTCHU».

Tema 11. I'eHeTuka — Hayka O HAcCJIEJCTBEHHOCTH W HW3MEHUYMBOCTH OpraHu3mMoB lcrtopus
CTaHOBJIGHUS U Pa3BUTHS IeHETUKU Kak Hayku. Pabotsl I'. Mennens, I'. ne @pusa, T. Moprana. Ponb
OTEUECTBEHHBIX YYEHBIX B paszButuu reHetuku. Pabotst H.K. Kombuosa, H.M. Basumoma, A.H.
benoszepckoro, I'.JI. Kapmeuenko, 0.A. ®umunuenko, H.B. TumodeeBa-PecoBckoro. OcHOBHBIE
T€HETUYECKUE TOHSTHS U CUMBOJIBI. ['OMOJOTrHYHBIE XPOMOCOMBI, aJIeJbHbIE T'€HBI, AIbTEPHATUBHbBIC
MpU3HAKU, JOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK, TOMO3UTOTa, TE€TEPO3UT0TAa, YUCTAsE TUHUS, THOPUIBL,
reHoTun, ¢eHotur. OCHOBHBIE METOJbl TEHETHKU: THOPHUIOJIOTMYECKUN, IUTOJIOTHYECKHIA,
MOJIEKYJIIPHOT€HETHUECKHU .



Hemouncrpaumu [loptpetsi: I'. Mennens, I'. ne @pus, T. Mopran, H.K. Konsuos, H.. BaBuios,
A.H. benozepckuii, I'.J[. Kapneuenko, }0.A. ®umumuenko, H.B. Tumodees-Pecopckuii. Tabmumbr u
cxembl: «MeTobl TeHETUKWY, «CXEeMBbI CKPELUBAHUS.

JlaboparopHas padota «/Ipo3oduia kak 00bEKT FeHETUYECKUX UCCIIEeIOBAHUI.

Tema 12. 3akOHOMEPHOCTH HACIEACTBEHHOCTH MoOHOTrHOpuaHOEe ckpemuBaHue. [IepBplii 3aKoH
Menzenss — 3akoH equHO0Opaszus rudpuoB nepBoro nokosnenus. [IpaBuno momuHupoBaHus. BTopoii
3aKOH MeHenss — 3aKOH paclIeryieHusl Mpu3HakoB. LluTomornyeckue OCHOBBI MOHOTHOPUIHOIO
ckpemuBaHus. ['mnoresa 4yucToThl TaMer. AHanusupyrouiee ckpemnBanue. [I[pomexxyTounslii Xxapakrep
HacJyieoBaHusl. PacierieHre Npru3HakoB MPHU HEMOJIHOM JTOMUHHPOBAaHUH. J(UTHOpUAHOE CKpEIIUBaHHE.
Tperuil 3akoH MeHzenss — 3aKOH HE3aBUCUMOTI'O HAacJEAOBaHMUS MPU3HAKOB. LluTosiornuyeckue OCHOBBI
muruOpunHoro ckpemmuBanusg. CreruieHHOe HaclefoBaHue mnpusHakoB. PabGotet T. Moprana.
CueruieHHOE HaciaeoBaHUE T'€HOB, HApYLIEHUE CLEIUICHHUS MEXIy I'e€HaMu. XPOMOCOMHas TeOopus
HACJEJACTBEHHOCTH. ['eHeTmka mnoja. XPOMOCOMHBIM MEXAaHM3M ONpeneieHus IMona. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOrameTHelii M rereporaMeTHbld Moj. ['eHeTmyeckas CTpyKTypa IOJOBBIX
xpomocoMm. HacnenoBaHue nNpHU3HAKOB, CHEIJIEHHBIX C IOJOM. ['@HOTMII Kak LEJOCTHas CHCTEMA.
[InefioTponuss — MHOXKECTBEHHOE JIelicTBHE TreHa. MHOKECTBEHHbIM aienu3M. B3aumopeiicTBue
HeauienbHbIX TeHoB. KommiementapHocts. Onucras. [lonmumepus. ['eHeTHUeCKUil KOHTPOJIb Pa3BUTHUSA
pacTeHUi, KUBOTHBIX M YENIOBEKa, a TAaKKe (PU3MOIIOTUYECKUX MPOIECCOB, MOBEACHUSI M KOTHUTHUBHBIX
dbyuknuii. ['eHeTnyeckne MexaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH — Mapa3uT
U «XO3iMH — MHKpoOuom». ['eHeTHyeckme acmekThl KOHTPOJIA M HM3MEHEHHsS HacCJIeJCTBEHHOU
uH(pOpMaIlMU B TOKOJICHHUSIX KIETOK U OPTaHU3MOB.

Hemonctpanuu Iloprpersr: I'. Menaens, T. Mopran. Tabmunbl u cxembl: «llepBblii U BTOpOM
3akoHbl Mengens», «Tperuit 3akoH Mengens», «AHanu3upylolee CckpemuBaHue», «HenomnHoe
noMuHHpOBaHHE», «CIEIUICeHHOe HacleJ0BaHue TMPU3HAKOB Yy apo3oduinsny, «['eHeTuka moman,
«Kapuotun yenosekay, «Kapuorun apozoduib», «Kapruotun nTuisny, «MHOKECTBEHHBIN aIeIn3M,
«B3aumMoencTBrue reHoBy.

OOopynoBanmue: MoJenb [Uisi JEMOHCTpAIlMM 3aKOHOB €IWHOOOpa3us TUOPHUIIOB TEPBOTO
IIOKOJICHWSI M paCLUCIUICHUs] [PU3HAKOB, MOJEIb Ul JIEMOHCTpalUMHU 3aKOHAa HE3aBUCUMOIO
HACJIEJOBAaHUS TIPU3HAKOB, MOJEIb i1 JEMOHCTPAlMM CLEIUICHHOIO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapart: «Jpo3zodunar.

[IpakTuueckast padora «M3yueHune pe3ynbTaTOB MOHOTHUOPHIHOTO CKPEIIUBAHUS Y JPO30(UIBD».
[TpakTuueckas pabota «/3ydeHue pe3yabTaToB TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(DUITBD».

Tema 13. 3akOoHOMEpPHOCTHM HW3MEHYMBOCTH B3amMopjeicTBue TeHOTHNA W Cpeabl MpHU
dbopmupoBanuu ¢eHoruna. M3mMeHUYnBOCTh MpHU3HAKOB. KadecTBEHHbIE W KOIWYECTBEHHBIE MPHU3HAKU.
Bunbl n13MeHYHBOCTH: HEHACIEICTBEHHAs! U HacleICTBeHHas. MoaudukannoHHas U3MEHYUBOCTh. Pob
cpensl B pOpMUPOBAHUN MOIU(DUKAIIMOHHOW U3MeHUYNBOCTH. HopMa peakiinu npusHaka. BapuannoHHbIi
psa u BapuanronHast kpusas (B. Moranncen). CBoiicTBa MOAM(PUKAITMOHHON N3MEHYHBOCTH.

l'enotunuueckass  uW3MeHYMBOCTb.  (CBOWCTBA  T€HOTUIIMYECKOW  HM3MEHYMBOCTH.  Bujubl
TeHOTUITUYECKOW HW3MEHYMBOCTH: KOMOWHATHBHAs, MyTalloHHas. KomMOMHAaTHBHas W3MEHUYUBOCTD.
Meiio3 u TONOBOM TMpollecC — OCHOBa KOMOMHATHMBHOW W3MEHUYMBOCTH. Poib KOMOWHATUBHOM
W3MEHYMBOCTH B CO3JaHUU TE€HETHYECKOTO pa3HOOoOpa3us B MpeaeNiax OJHOrO BUAa. MyTalloHHas
W3MEHYMBOCTh. BBl MyTaluii: TeHHbIE, XpPOMOCOMHbIE, TeHOMHbIe. CIIOHTaHHbIE U WHIYLIMPOBAHHbIE
MyTaluu. SaepHble U HUTOIUIa3MaTUYeckue MyTtanuu. CoMaTH4ecKue W MoJIOBble MyTauuu. [Ipuunnbl
BO3HUKHOBEHHUsI MyTaluid. MyTareHbl U UX BJIUSHUE HAa OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO
mpoiiecca. 3aKOH TOMOJIOTHYECKHMX PsIoB B HacneAcTBeHHOM wu3MmeHuuBoctu (H.M. Basuios).



BHesinepHast ”3MEHUYUBOCTh M HACJIEACTBEHHOCTh. DNUT€HETHUKA U AITUT€HOMHUKA, POJIb SIUT€HETUYECKHUX
(dakTOpOB B HAC/IEJOBAHUU U U3MEHYMBOCTU (DEHOTUNTUYECKUX NMPU3HAKOB y OPTraHU3MOB.

Jdemonctpauuu IToptpersr: I'. ne ®pus, B. Moranncen, H.11. BaBunoB. TaGnuiel U CXEMBI:
«Buapl u3menuunBocTH», «MonudukanroHHas H3MEHYMBOCTH», «KoMOWMHATHBHAS WM3MEHUYHUBOCTHY,
«Meiio3», «OmnogoTBopeHuey, «I'eneTnyeckue 3a001eBaHUs YEIOBEeKay», « BUIbl MyTamuii.

OOopynoBanme: >KuBble U repOapHble OSK3EMIUISIPbl KOMHATHBIX PACTeHH, PHUCYHKHU
(dotorpadun) )KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGoparopHas pabora «MccnemoBaHue 3aKOHOMEPHOCTEH MOAU(MUKAIMOHHOW HM3MEHYHUBOCTH.
[TocTpoeHre BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOM».

[IpakTuueckas paborta «Mytauuu y 1po30(huisl (Ha TOTOBBIX MUKPOIIpEnapaTax ).

Tema 14. ['eneTuka denoBeka Kapuotun yenoBeka. MexayHapoaHasi NporpaMma HCClieIoBaHus
reHoMa 4elioBeka. MeToapl H3y4YeHHs] TEHETUKH 4YeJOBEKa: TIeHEaJIOTMYeCKUui, OJIM3HELOBBIH,
UUTOT€HETUYECKUH, NOMYISUUOHHO-CTATUCTUYECKUN, MOJEKYJIApHO-TeHeTHUYeCKUuil. COBpEeMEHHOE
ONpeJIeJICHUE T€HOTUIA: IOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C IIOMOIIbIO
[TL[P-ananu3a. HacnencTBeHHble 3a001eBaHus YeIOBEKa. | eHHbIE U XPOMOCOMHBIE OOJIE3HU YEJIOBEKA.
bone3nn c HacieICTBEHHOW MPEApacHOOKEHHOCTbIO. 3HAY€HUE MEJULUHCKOW TI'E€HETUKH B
OPEeIOTBPAllICHUH W  JICYCHWHM TEHETHYEeCKHX 3a00JeBaHMil  yesnoBeka. MeIUKOreHeTHUYEeCKOoe
KOHCYJIbTHpOBaHUE. CTBOJIOBbIE KJIETKU. [lOHSATHE «TEeHEeTHYecKoro rpys3a». OTHYECKHUE AacHEeKThl
UCCIIEIOBaHUM B 00JacTH pelaKTUPOBAHMS T'€HOMa M CTBOJIOBBIX KJIETOK. ['eHeTmyeckue (akTopsl
MOBBIICHHONW YyBCTBUTEILHOCTHU YelIOBEKa K (PU3NYECKOMY U XUMUYECKOMY 3arpsi3HEHUIO OKPYXKaroIIei
cpenbl. ['eHeTnueckas mpeIpacnoyioKEHHOCTh YEJI0BEKa K MATOJIOTUSM.

Jdemoncrpanun Tabmuubl u cxembl: «Kapuotun uenoBekay», «MeTOIbl HU3YYEHHS] TC€HETHKHU
yenoBekay, «l'eHeTnueckue 3a001eBaHMs YEIOBEKAY.

[IpakTuueckas paborta «CocTaBieHHE U aHAINU3 POJIOCIIOBHOM.

Tema 15. Cenekuuss opranusMoB JlomMecTUKalMsi U CEJIEKUUsA. 3apOKICHUE CEJIEKIUU U
nomectukanuu. Yuenne H.M. BaBunoBa o LleHTpax mpoHMCXOXXIEHHS M MHOroo0Opasus KyJIbTYPHBIX
pacTeHnid. Ponp cenekumu B CO3JaHUM COPTOB PAaCTEHMM M MOPOJ KMBOTHBIX. COpT, MOopoxa, ITaMM.
3aKOH TOMOJIOTHUYECKHMX pSAIOB B HaciencTBeHHoW m3MmeHunBoctu H.M. BaBuiioBa, ero 3HaueHue ams
CENIEKIIMOHHOW paboThl. MeTonbl ceneKUMOHHOM paloThl. McKyccTBEeHHBIH OTOOp: MaccoBBI U
WHAUBUAYAIbHBIN. DTanbl KOMOMHAIIMOHHOW ceneKiuu. VcmbiTaHue Mpou3BOAUTENEH MO MOTOMCTRBY.
OT00p MO TEHOTHUITy C HMOMOIIBIO OIEHKH (EHOTHMA MOTOMCTBA M OTOOP HO TE€HOTHUIY C IMOMOIIBIO
anammza J[HK. HckyccTBeHHBINE MyTareHe3 Kak METOJ CENeKIHOHHOW paboTel. PamuanuoHHBI U
XUMHYECKH MyTareHe3 Kak HMCTOYHUK MyTalluid y KyJIbTypHBIX (opM opranu3moB. Vcmonp3zoBaHue
T€HOMHOTO peJaKkTUPOBaHUs U MeToA0B pekomMOuHaHTHRIX JIHK nms momydenust ucxonHoro marepuana
st cenekuuu. [lomydenwe mnonumiouaoB. BrHyTpuBumoBas rtuOpuausanus. bIu3kopoIcTBEHHOE
CKpelLIMBaHue, WM WHOpUAMHT. HepoIcTBEeHHOE CKpelMBaHUE, WU ayTOpHAMHT. ['eTepo3uc U ero
npuyuHbl. Mcmone3oBanue rerepo3uca B cenekiuu. OtnanénHas rubpuamsauus. IIpeononenue
Oecrioivss MEXBHUAOBBIX THOPUIOB. JlOCTHKEHHS CENEKIUW pPACTeHUH U IKUBOTHBIX. <«3enéHas
peBomonus». CoXpaHEHHWE M HU3YyYEHHUE TEHETHMUECKUX PECYpPCOB KYJIBTYPHBIX PACTEHUM M HUX JAUKUX
poauYell AN CO3MaHUsi HOBBIX COPTOB M THOPHIIOB CEIhCKOXO3SWCTBEHHBIX KyIbTyp. M3ydenwe,
COXpaHEHHE M VYIPABICHHE TEHETHYECKUMHU pecypcamMu CeIbCKOXO3UCTBEHHBIX M IPOMBICIOBBIX
JKUBOTHBIX B LEJSAX YJIYYIICHHUS CYHIECTBYIOUIMX U CO3[aHUs HOBBIX MOPOM, JUHUN M KPOCCOB, B TOM
qyyclie € NPUMEHEHHUEM COBPEMEHHBIX METOJOB HAy4HbIX MCCIEIOBAaHUN, TEPENOBBIX HJIEH U
MEPCHEKTUBHBIX TEXHOJIOTUH.

demoncrpanun Iloprpersi: H.M. Basunos, W.B. Mwuuypun, I'JI. Kapneuenko, ILIIL
Jlykbsinenko, b.JI. Acraypos, H. bopnoyr, JI.K. benses. Tabmuup! u cxembl: «L{eHTpBI TPOUCXOKICHUS U



MHOT000pa3usi KyJIbTYPHBIX pacTeHHi», «3aKOH TOMOJIOTMYECKHUX PSAOB B  HACIEICTBEHHOU
U3MEHUYUBOCTHY, «MeTobl cenekuumn», «OTaanénnas rudpunuzanus», «Myrarenesy.

JlaGopatopHass pabora «lM3ydeHHEe COPTOB KYyJbTYPHBIX PACTEHHH M TOPOJ JAOMAITHUX
KUBOTHBIX». JIaboparopnas pabota «/3ydueHre MEeTO/I0B CeNIEKIIUUA PACTEHUI».

[IpakTuueckas pabora «I[IpuBuBka pacreHuit». Dkckypcusi «OCHOBHBIE METOJIBI U JOCTH)KEHUS
CCJIGKIIMM  PacTeHMH W  JKUBOTHBIX (HA  CENEKUHMOHHYIO  CTaHIUIO, IUIEMEHHYI0  (depmy,
COpPTOUCIIBITATENFHBI YYacTOK, B TEIUIMYHOE XO3SIMCTBO, B JIaDOpaTOPHIO arpOyHHUBEPCUTETA WU
HAYYHOTO LIEHTPA)».

Tema 16. buorexHomoruss © cuHTeTHYecKas Ouosoruss OOBEKTHI, HCIOIb3yeMbIE B
OMOTEXHOJOTHH, — KIETOYHbIE M TKaHEBbIE KYJIbTYpPbhl, MHUKPOOPIaHU3MBI, HX XapaKTEepPHUCTHUKA.
TpagunuonHas OMOTEXHOJIOTHSA: XJIeOOMEUYeHHe, MOJIYYeHUE KUCIOMOJIOUHBIX MPOJYKTOB, BHUHOJIEIHE.
MuxkpoOuonornyeckuii cunte3. OOBEKTbl MUKpoOUONOrnueckux TtexHonoruil. [IpousBoacTBo Oenka,
AMUHOKHCJIOT U BUTAaMHHOB. CO37aHHE TEXHOJIOTUNA M MHCTPYMEHTOB IEJICHANIPABICHHOTO U3MEHEHUS U
KOHCTPYHPOBAHUSI T€HOMOB C II€JIbIO MOJYYEHHs] OPTaHU3MOB U UX KOMIIOHEHTOB, COJEp)KAIUX HE
BCTpevarolecss B mpupoje OuocuHTeTnyeckue myTu. Kierounas wuHxkeHepus. MeToabl KyIbTYpbI
KJIETOK M TKaHEW pacTeHuil u *KUBOTHbIX. Kpuobanku. ComaTnueckas ruOpuan3anus U COMaTUYECKUI
smOpuorenes. lcnonp3oBaHuEe TaljouI0B B celeKkuud pacteHuid. [lodydeHre MOHOKIOHAJIBHBIX
anTuTen. VMcnonp3oBaHne MOHOKJIOHANBHBIX U MOJMKIOHANBHBIX aHTUTEN B MeauliuHe. MckyccTBeHHOE
OILIOIOTBOpEHUE. PEKOHCTPYKIUS SMIIEKIETOK U KIOHMPOBAHHE >KUBOTHBIX. MeETOJ TpaHCIUIaHTalluu
aaep KIETOK. TEeXHONOrMH O3J0POBIEHUS, KYJIbTHUBHPOBAHUS U MHUKPOKIOHAIBHOTO Pa3MHOXKEHUS
CEJIbCKOXO3SUCTBEHHBIX KYIBTYp. XpPOMOCOMHAsl U T€HHas WHXKeHepus. VICKyCCTBEeHHbIN CHHTE3 TeHa U
koHCcTpyHupoBanue pekomOuHaHTHBIX JIHK. Co3manue TpaHcreHHBIX oOpraHu3mMoB. JloCTKeHUs u
MEPCIIEKTUBBl XPOMOCOMHOM U TC€HHOW WHXEHEPUHU. DKOJOTHYECKHE M ITHYECKHUE MPOoOIeMbl FeHHOU
uHxeHepuu. Meaununckue OuorexHonoruu. [locrrenomuas uudposas meaununa. [1IP-nquarnocruka.
MeTabonOoMHBIN aHaNW3, TeHOLEHTPUUECKUN aHaIM3 MPOTEeOMa YejoBeKa I OIEHKU COCTOSHUSL €ro
310poBbs. Vcmonp30BaHME CTBOJNOBBIX KIETOK. TapreTHas Tepamusi paka. 3D-OuomHXeHepHs s
pa3paboTku ¢GyHIAaMEHTAIbHBIX OCHOB MEAMIIMHCKHX TEXHOJIOTUM, CO3/IaHUs KOMIUIEKCHBIX TKaHeU
COUETAaHHEM TEXHOJOTUH TpEXMEPHOro OWONMpHHTHHTa U ckaddonauura s peuieHus 3amad
HNepCOHANM3UPOBAaHHOM  MenuuuHbl. Co3aHMEe BEKTOPHBIX BakUMH C IeJIbl0  OOecreyeHHs
KOMOMHHMpPOBaHHOW 3amuThl OT Bo3Oyauteneit OPBU, ycraHoBieHHE MONEKYISAPHBIX MEXaHU3MOB
¢ynkunonupoBanus PHK-conepxanux BUpycoB, BBI3BIBAIOIIMX 0C000 onacHble 3a00J€BaHUs YeJIOBEKa
Y )KUBOTHBIX.

Jemoncrpanun Tabmursl u cxemsbl: «/cmonb30BaHWE MHUKPOOPTAaHW3MOB B MPOMBIIUICHHOM
MPOU3BOACTBEY, «KieTouHast HHXXeHepus», «[ eHHas UHKEHepUs».

JlaboparopHas pabota «3ydeHne o0beKTOB OMOTEXHOIOTUM.

[IpakTuueckast pabora «IlomydyeHrne MOTOYHOKHUCIBIX MPOIYKTOBY. DKCKYypcUsi «BHOTEXHOIOTHS
— BayKHEHIIas MPOU3BOJUTENbHAS CHJIA COBPEMEHHOCTH (Ha OMOTEXHOJIOTHUECKOE TPOU3BOJICTBO)».

11 KJIACC (yrayOaenHblii ypoBeHb. [lyisi oOydaommxcss M0 HANPaBJIEHUI0O XHMHMKO-
Onosiorm4yeckoro npoguiis)

Tema 1. 3apoxaeHue U pa3BUTHE IBOJIOIUOHHBIX MPEACTABICHUN B OMOIOTUH DBOIIOLMOHHAS
teopust Y. [lapBuna. [Ipennoceuiku BO3HUKHOBEHMS JapBUHMU3MA. JKU3Hb U HayyHas AESITENbHOCTh Y.
HapBuna. JIBrxymue cuibl 3BoTOUMHM BUIOB 1o Y. /lapBUHY (BbICOKass MHTEHCUBHOCTh Pa3MHOXKEHUS
OpPraHU3MOB, HACJIEJCTBEHHAss W3MEHYMBOCTb, OOpb0a 3a CYIIECTBOBAaHME, €CTECTBEHHBIH W
UCKYCCTBEHHBII 0TO0p). Oopmienne cunrernueckoir Teopun sBostonun (CTI). HelitpanbHas Teopus
sBomonui. CoBpeMeHHas 9SBOJIIOLIMOHHAs  OWONOTHs. 3HAueHUE DSBONIOIMOHHON Teopuu B
(GbOopMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MUPA.



Hemoncrpaumu Iloptpers: Apuctorens, K. Jlunnei, XK.b. Jlamapk, 2.0K. Cent-Unep, XK.
Krosbe, U. Jlapsun, C.C. YerBepukos, M.W. llImansraysen, [x. Xonaeitn, JI.K. benses. Tabmumpr u
cxembl: «Cuctema xuBoi mpuponsl (o K. Jlunuew)», «JlectHuma xuBbiXx cymecTB (1mo Jlamapky)»,
«Mexanu3M (HopMHUpOBaHMS MPUCTIOCOONIEHUI Y pacTeHuil U *kUBOTHBIX (10 Jlamapky)», «Kapra-cxema
Mapmpyta myremectBus Y. lapsunay, «Haxonku Y. [lapBunay, «@opmbl O0pHOBI 32 CYIIIECTBOBAHUE,
«ITopogs! rony6eit», «MHoroobpasue KyIbTypHbIX (GopM KamycTel», «[lopoabl 1oMalIHUX KMBOTHBIX,
«Cxema oOpazoBanusi HOBbIX BHJIOB (mo Y. [lapBuny)», «Cxema COOTHOLIEHUS JABIKYILIHUX CHII
3BONTIONINNY, «OCHOBHBIE MTOJIOKEHUSI CUHTETUYECKON TEOPUU IBOJTIOLIUN.

Tema 2. MuxkposBomonus u e€ pe3ynpTaTsl [lomynanus kak s1eMeHTapHas eIuHUIA SBOJIOLUH.
CoBpeMeHHbIE METO/bl OLEHKH T'€HETUYECKOro pa3zHOOoOpa3usi U CTPYKTYphbl nomyisiuuil. M3meHnenue
reHo(oHaa MONMyJISUU KaK 3JIEMEHTApHOE 3BOJIOIMOHHOE SIBJICHHE. 3aKOH I'€HEeTHYECKOr0 PaBHOBECHUS
JIx. Xapau, B. BaitnOepra. DnemeHTapHble (akTOpbl (ABUKYIIHME CHIIBI) SBOJIONHMH. MyTallMOHHBIN
npouecc. KomOunatuBHas u3MeH4YMBOCTh. Jlpeiid reHoB — ciyyailiHble HEHANpPaBlIEHHBIE HW3MEHEHUS
yacToT ayuiened B momyssnusx. Dddext ocHoBarens. Dddext OyTbutoyHOro ropibimka. CHUXEHUE
TeHEeTUYECKOT0 pa3HooOpas3usi: MpuuuHbl U cienctBud. [Ipossienue s dekra apelida reHOB B OOIBIINX
U ManbIX mnomynsiusax. Murpauuu. M3onauus nomyssinuii: reorpadudeckas (MIPOCTPaHCTBEHHAs),
Ouonoruueckas (penpoaykTuBHasi). EcrecTBeHHBINM 0TOOp — HaNpaBisIOMui (hakTop 3BoIOUUN. DOPMBI
€CTECTBEHHOT0 O0TOOpa: MBWKYIIUH, CTAOMIU3UPYIOUIUH, pa3pbiBalOIIUN (Iu3pynTuBHBIN). [lomoBoii
oTOOp. BO3HUKHOBEHHWE U HBOJIONUS COLMATIHHOTO TMOBEACHUS >KUBOTHBIX. [IprcmocoOaeHHOCTh
OPraHM3MOB KakK pe3yJlbTaT MHKPOIBOMIONHMHU. BO3HUKHOBEHHE MPHUCIOCOONIEHUH Yy OPraHu3MOB.
Apomopdo3sl U uauoamantauud. I[Ipumepbl NpUCIOCOONIEHUH y OpPraHu3MoB: MOP(QOJIOTUYECKUE,
dusnonornueckue, Ouoxumuyeckue, mnoBeAeHUeckne. OTHOCUTENBHOCTh  MPHUCIOCOOJICHHOCTH
opranu3MoB. Bua, ero kpurtepuu u cTpykrypa. BumooOpasoBaHue Kak pe3yiabTaT MHKPOIBOIIOLIUU.
Mzomsiust  —  ximrouyeBoil  (haktop  BupooOpazoBanusi. Ilytm u cmocoObl  BUA00Opa3oOBaHUS:
AJIONAaTPUIECKOe (reorpaduueckoe), CUMIaTPUYECKOE (aKxo0Noruyeckoe), «MTHOBEHHOE
(monmummonnuzanus, THOpuAM3anus). JIIUTENbHOCTh DBOJIOIMOHHBIX — IMPOILECCOB. MeXaHU3MBI
(dopmHpoBaHUs OHMOJIOrHYECKOro pasHooOpa3us. Posib 3BOMIOIIMOHHON OHOIOTHH B pa3pabOTKe HAyUHbBIX
METO/IOB COXpaHeHHsI Oumopa3zHooOpa3usi. MUKpOIBOJIOLUS U KOIBOJIIOLHUS MApa3uTOB M HX XO3SEB.
MexaHnu3mbl (OPMUPOBAHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOpPBHOBI € HEMl.

Jemoncrpauuu Iloprpersr: C.C. YerBepukoB, O. Maiip. Tabmuusl u cxembl: «MyTalmoHHas
U3MEHYUBOCTHY, «llomymsmuonHas cTpykTypa Buaa», «Cxema mposiBIeHUs 3akoHa Xapau—BaitnOepray,
«/IBmKyiue CcUIBl  IBONIOLUNY», «DKOJOTMYECKas W3OJSAIUS TOMYNSIHA CceBaHCKOH (openuy,
«["eorpaduueckas M30JALMS JTUCTBEHHUIIBI CHOMPCKON U JIMCTBEHHUIIBI JAaypckoii», «[lomynsunoHHbIe
BOJIHBI YHCJIEHHOCTH XHIIHUKOB M JKepPTB», «Cxema JIeHCTBUS eCTECTBEHHOT0 0TO0pay, «DopMbl 60PHOBI
3a cyuiecTBoBaHue», «MHaycTpuaibHblii MenaHu3m», «KuBble nckonaemeliey, «IlokpoBUTENbCTBEHHAS
OKpacka J>KHUBOTHBIX», «lIpemympexnaromas oKpacka >KUBOTHBIX», «DU3MOJIOTUYECKHUE aarTalumny,
«[IpucnocobIeHHOCTh OPraHU3MOB M €€ OTHOCHTENbHOCThY», «Kputepuu Buma», «Buasl TBONHUKNY,
«CtpyKTypa Buaa B mpupoje», «Crnocobbl BupooOpazoBaHus», «leorpaduueckoe BUp000pa3oBaHHE
TPEX BHUJOB JaHBIIIEHY, «DKOIOTHYECKOe BHI000pa30BaHNe BUIOB CHHHUID, «[[OMHUIITONABI pacTeHUR,
«KanycTHo-peieuHbIil THOPUIY.

O0OopynoBanme: repbapuu pacTeHUH, KOJUIEKLIIMM HACEKOMBIX, uydela NTHUIl U 3Bepei ¢
npUMepaMHu Pa3IUYHbIX MPUCIIOCOOICHUH, Uydyena NTHUIl U 3Bepeil pa3HbIX BUAOB, repOapuul pacTeHui
OMU3KHUX BUJIOB, 00PAa30BaBIIMXCS Pa3IMYHBIMU CIIOCOOAMHU.

JIaGoparopHas paboTa «BpIgBIeHHE U3MEHUYNBOCTH y 0COOEH OHOTO BHIa».

JIaGoparophas pabota «lIpucnocoGieHuss OpraHu3MoB U UX OTHOCUTEIbHAS 11€J€CO00Pa3ZHOCTDY.
JlaGopatopHas paboTta «CpaBHEHHE BHJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHIOY.



Tema 3. MakposBononua © €€ pe3yabTarthl MeTOIbl M3YYEHHST MaKpO3BOJIIOIWH.
[TaneonTonoruuyeckre MeTonbl U3ydeHus sBoionuu. [lepexonusie GopMbl U (UIOTEHETUYECKUE PSAIBI
opranu3MoB. buoreorpadguueckre wmeroAbl wulydeHus HBoitouuu. CpaBHeHue @uopbl U (dayHbl
MaTepUKOB U OCTpPOBOB. buoreorpaduueckue obnactu 3emiu. BUIBI-3HAEMHKH U PENUKTHI.
OMOPHUOJIOTHYECKHE U CPaBHUTEIBHO-MOP(OIOTHYECKUE METO/bl M3YUYEHHs 3BOJIOLUU. | eHeTHueckue
MEXaHU3Mbl SBOJIOLIMM OHTOI€HE3a U IMOSBJICHUSA SBOJIOLMOHHBIX HOBLIECTB. |'OMOJIOTMYHBIE U
aHaJOTM4Hble oOpraHbl. PynuMeHTapHble oOpraHbl M aTaBU3Mbl. MOJEKYISPHO-T€HETUYECKHE,
OMOXMMHYECKHE 1 MaTEeMaTHYeCKUe METObl U3yueHus 3Boonuu. ['omonoruynbie reHsl. CoBpeMeHHbIE
METOJIbl TOCTPOEHUS (PUIOTCHETUYECKUX JEPEBbEB. XPOMOCOMHBIE MYTallMd W H3BOJIIOLMS T€HOMOB.
O6mue 3axkoHOMepHOCTH (TpaBuia) 3Bostonuu. [Ipunuun cmens! GyHkiuii. HeoOpatuMocTh 3BOTIOIUH.
AnantrBHas paauanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIFOLINH.

Hemonctpauuu [loprpers: K.M. bap, A.O. Kosanesckuii, @. Mrosiep, 3. ['ekkenb. Tabmunbr u
cxeMbl: «DUIOreHeTHYEeCKUI psifl Jomaany», «ApXEoNnTepUKey, «3Bepo3yoble smepb», «CTeromnedanbiy,
«Punnodute», «CemeHHBIE TanopoTHUKM», «buoreorpaduueckue 30HBI 3emum», «Jpeid
KOHTHHEHTOBY, «PenukTh», «HadanpHbie cTagnyu SMOPHUOHAIBHOTO Pa3BUTHUS TO3BOHOYHBIX KUBOTHBIXY,
«['oMonOrHUHbIE W aHANOTUYHBIE OpraHbl», «PyaUMEHTBHI», «ATaBU3MBD», «XPOMOCOMHBIE HAOOPHI
YyellioBeKa U IKUMIIaH3e», «[ TaBHbIe HallpaBJIeHUS SBOIIONHINY, «O0I1I1e 3aKOHOMEPHOCTH SBOJIOLIII.

OO0opynoBanme: KOJUICKIIUU, repOapuu, MYJISDKA HMCKOMAEMBIX OCTAaTKOB OPTaHU3MOB, MYJISDKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJJIEKIIMM HACEKOMBIX.

Tema 4. [IpoucxoxneHue W pa3BUTUE XU3HU Ha 3emie HayuyHbple rMmoTe3bl MPOUCXO0XKICHUS
KU3HM Ha 3emiie. AOuoreHe3 u mnaHcnepMus. JloHayuHble NPEACTABICHUS O 3apPOXKACHUM >KU3HU
(kpeamonu3M). ['mmoreza MOCTOSHHOTO CAMO3apPOXKIACHHS KU3HH U €€ ompoBepxkeHue omnbitamu .
Penu, JI. Cnanmnannanu, JI. ITacrepa. IlpomcxoxkneHue >ku3HH U acTpoOuosnorus. OCHOBHBIE ATallbl
HeopraHuyeckoil sBomtouuu. I[lnanerapHas (reojormyeckas) 5SBOJIOLUA. XHUMHYECKas HBOIIOLIMS.
AOUOTeHHBI CHHTE3 OpraHuyeckux BemiecTB u3 Heopranumdeckux. Omeir C. Mumnepa u I'. FOpu.
O6pazoBanue monuMepoB u3 MoHOMepoB. KoanepBatHas runote3a A.J. Onapuna, runoresa nepBUYHOrO
oynpoHa J[x. Xonzaeina, reHetnueckas rumnote3a I'. Mémnepa. Pubosumsl (T. Uek) u rumotesa «Mupa
PHK» V. T'un6epra. @opmupoBaHnue MeMOpaH M BO3HUKHOBEHHE MNpPOTOKJIETKH. Vctopus 3emiu u
MeTOAbl €€ u3ydyeHus. lMckonmaemble OpPraHMYECKHE OCTAaTKU. ['€OXpoOHONIOrMs U €€ METOHBI.
OtHocutenbHass U abCONIOTHASsI TEOXPOHONOTHA. [ €OXpOHONIOTUYECKas IIKala: DO0HBI, APbI, MEPHOIBI,
onoxu. HavanbHble d3Tanbl OopraHvudeckord 3BoioUMH. [losiBeHHEe W 3BOMIOLMS IEPBBIX KIIETOK.
DBoronusi MeTabonusMa. BosHUKHOBEHHE MepBBIX dKocucTeM. COBpeMEHHbIE MUKPOOHBIE OMOTIEHKU
KaK aHaJIOT MepBbIX Ha 3emie coobmecTB. Ctpomaronutsl. [IpokapuoTsl u aykapuotsl. [Ipoucxoxaenue
JyKapuoT (cUMOMOreHe3). DBOMOIMOHHOE MTPOUCXOXKICHUE BUPYCOB. [IponcxoxaeHre MHOTOKIETOYHBIX
OpraHu3MoB. BO3HMKHOBEHHWE OCHOBHBIX TPYII MHOTOKJIETOYHBIX OPraHu3MoB. (OCHOBHBIE 3Talbl
SBOJIIOIMM  BhICHIUX pacTeHuid. OcHOBHBIE apomopdo3bl pacTeHuid. BpIxon pacteHuii Ha cCymny.
[losiBneHne cnopoBBIX pacTeHUM M 3aBoeBaHuME MMM cymH. CemeHHble pacTeHus. lIpoucxoxxneHue
[[BETKOBBIX pacTeHuid. OCHOBHBIE OTambl JBOJIONUU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Benjackas ¢ayHa. KemOpuiickuii B3pbIB — TMOSIBJICHHE COBPEMEHHBIX THIIOB. [lepBbie
XOpIOBBIE JKUBOTHBIC. JKU3HB B BOJIe. DBOMIONNS MO3BOHOYHBIX. [IponcxoxaeHne aMmpuoOnii v penTuinii.
[IpoucxoxaeHne MICKONMUTAOMMX W 0OTUll. [IpuHiun kimodeBoro  apomopdosa. OcBoeHHe
0ECIO3BOHOYHBIMI M TO3BOHOYHBIMH >KMBOTHBIMU CyIIU. Pa3BuThe XH3HU Ha 3emie Mo 3paM u
nepuoAaM: apxei, MpoTepo3o, Maneo3oil, Me3030i, KaiiHo30il. OOIMas XapakTepuCTHUKa KJIUMaTa U
reoJIOTHYECKHUX MpoiieccoB. [losBreHne U pacluBeT XapaKTEPHBIX OPraHU3MOB. YTIeoOpa3oBaHHE: €ro
YCIIOBUS M BIIMSHUE HA Ta30BbIN cocTaB atMocdepsl. MaccoBble BEIMHPAHUS — SKOJIOTHYECKHE KPU3UCHI
npouwioro. IIpuunHbl U cIeACTBUS MacCOBBIX BbIMUpaHUN. COBPEMEHHBIA 3KOJIOTMUECKUI KPU3HC, €ro



ocobennoctu. IIpobmema coxpaHeHus OwopazHooOpasusi Ha 3emuie. CoBpeMeHHas cCHCTEMa
opranuueckoro mupa. [IpuHuunel kiaccupukanuu oprann3mMoB. OCHOBHBIE CHCTEMaTHUYECKHE TPYIIIbI
OpraHU3MOB.

Hemoncrpauuu Iloptpersr: ®@. Penu, JI. Cnamwrannanu, JI. Ilacrep, M.M. Meunukos, A.U.
OmnapuH, [x. Xonneiin, I'. Ménnep, C. Muinep, I'. FOpu. Tabmuubl u cxemsr: «Cxema ombita O. Peguny,
«Cxema omnbiTa JI. [lactepa mo u3ydeHuro camo3apoxiaeHus xkuzHu», «Cxema ombita C. Mumnepa, .
Opu», «Otanbel HeopraHuueckou 3BoIMOLUN», «['eoxpoHonormueckas mkaina», «HauanpHble 3Tamnbl
OpraHuyeckoil 3Boironuny, «Cxema oOpa3oBaHHs dYKapHOT MyTEéM cuMmOuorenesza», «Cucrema >XKMBOU
npupone», «CrtpoeHue Bupyca», «Apomopdo3bl pacteHuit», «Punnopute», «OIHOKIETOYHBIE
BOZOpOCIIN», «MHOrokieTouHsle Bogopocian», «Mxuy», «llanopoTHukn», «l 0J0CEMEHHBIE pacTEHUS,
«Oprasbpl 1IBETKOBBIX pacTeHMil», «Cxema pa3BUTUSA XKHUBOTHOTO MHUPa», «ApoMOp(O3bl >KUBOTHBIX,
«IIpocreiimue»,  «Kumeunononoctaeie»,  «Ilmockue  yepBu»,  «UneHucroHorue»,  «PvIOBDY,
«3emHoOBOHBIEY, «IIpecMbikatomuecsy, «lItuup», «Mnekonutaromuey, «PazBuTue )KU3HU B apXECUCKON
ape», «Pa3BUTHE KU3HU B IIPOTEPO30IMCKON Ape», «Pa3BUTHE KU3HU B MaJICO30MCKON 3pey, «Pa3Butue
JKU3HM B ME3030MCKOW 3pe», «Pa3BuTHe XU3HM B KaWHO30MCKOH 3pe», «CoBpeMeHHas cHucTema
OpPraHUYECKOI0 MUPAy.

OOopynoBanme: repOapuy pacTeHUN PA3IUYHBIX OTAENOB, KOJUICKIIMM HACEKOMBIX, BIIAXKHBIC
npenaparbl JKUBOTHBIX, PAaKOBHUHBI MOJUIIOCKOB, KOJUIEKIUU WIJIOKOXKHUX, CKEJIEThl [MO3BOHOYHBIX
JKUBOTHBIX, Yyyena NTHUI] M 3BEped, KOJUIEKIUM OKAMEHEJIOCTEH, IOJE3HbIX HCKOMAEMbIX, MYJISKU
OpPraHUYECKUX OCTAaTKOB OPraHU3MOB.

Bupryanpnas naboparopnas padora «MopaenupoBaHue omnbiToB Mumiepa—tOpu 1mo u3ydeHHro
a0MOTeHHOT'0 CUHTE3a OPTaHUYECKUX COSIMHEHUN B TIEPBUYHOM aTMOcdeper.

JlaboparopHas pabota «l3yueHue 1 onucaHue UCKOMAEMbIX OCTATKOB APEBHUX OPTaHU3MOBY.

[IpakTuueckass pabora «M3ydeHne OCOOEHHOCTEH CTPOCHHSI PACTEHHM pa3HBIX OTIECIOBY.
[TpakTuueckas pabota «M3ydeHne ocoOEHHOCTEH CTPOSHHSI TO3BOHOUHBIX YKMBOTHBIX ).

Tema 5. IIpoucxoxaeHue yenoBeka — aHTponorenes Paznensl ¥ 3agauu aHTPOINOIOTUU. MeTobl
aHTpomnojorud. CTaHOBJIEHHE MPEICTABIECHUN O MPOMCXOXKACHUM 4YellOBEKa. Penuruos3Hbie BO33pEHUSI.
CoBpeMeHHbIE HayuHble TeopuH. CXOJICTBO 4YElOBEKa C KMBOTHBIMH. CHCTEMaTHYECKOE MOJIOKEHUE
yenoBeka. CBHUAETENIHCTBA CXOJICTBA YETIOBEKAa C JKUBOTHBIMHU: CPaBHUTEIBbHO-MOP(OIOTUYECKHE,
aMOpuUoIoTHYECKHe, (U3NOIOT0-OMOXUMUYECKUE, TOBeAeHUeckne. OTINYUS 4YeloBeKa OT KUBOTHBIX.
[IpssMOXOXKEHNE U KOMILJIEKC CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TOJOBHOrO MO3ra U BTOPOM
CUTHANBHOW cucTeMbl. JIBoKymue cuibl ((akTopbl) aHTPOIMOreHe3a: OMOJOTHYECKHE, COIMANIbHBIC.
CooTHorieHre OMONOTHYECKMX U COIHANbHBIX (akTopoB B aHTpomoreHe3e. OCHOBHBIE CTaIuu
aHTponoreHe3a. PanHue denoBekooOpa3Hble 00€3bsSHBI (MIPOKOHCYIBI) W paHHHE MOHTHABI — OOIIHe
MPEIKH YeT0BEKOOOpa3HbIX 00€3bsiH U JIOAeH. ABCTPATIONUTEKHA — JABYHOTHE MpeAKHu Jrofeil. Uenoek
yMEIbIi, NIEPBbIE U3TOTOBJICHUSA OPYAUM Tpyna. YemoBek NPsSMOXOLAIIMNA U IEPBBIM BBIXOX JIOJAEH 3a
npenensl Adpuku. Yenosek reinenpoeprekuii — o0l mpeaok HeaHepTaTbCKOTO YeIOBeKa U YelTOBEKa
pazyMHOro. YenoBek HEaHAEPTAIbCKUM Kak BHUJ JIIOAEH XOJOJHOTO KiuMara. YenmoBeK pa3yMHbIN
COBPEMEHHOTO THWIIA, JIEHUCOBCKMH UEIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamu Adpuku.
[TaneoreneTnka ¥ ManeoreHOMUKA. ODBOJIOLUS COBPEMEHHOTO 4YeloBeKa. EcTecTBeHHBI OTOOp B
NOMYNSIMSIX YeJdoBeka. MyTanmoHHbBIN mpouiecc u monumopdusm. IlomynsuunoHHBIE BONHBI, Apeiid
TeHOB, MUTpalUs U <3G (HEKT OCHOBATENS» B MOMYJISIIUAX COBPEMEHHOTO YeioBeKa. YemoBeueCcKe pachl.
[MonsTne o pace. bBonpimme pacel:  eBporeowaHas  (eBpasmiickasi), aBCTpallO-HETPOUTHAS
(oKBaTOpHalibHAsI), MOHTOJIONIHAs (a3MaTCKOaMepuKaHcKas). BpeMs W myTu paccelieHus 4elloBeKa Io
rianere. ENWHCTBO uenoBedeckux pac. HaydHass HeCOCTOSATENBHOCTh pacusma. [Ipucmoco0iaeHHOCTh
YeNoBeKa K Pa3HbIM YCIOBUSM OKpYXKarollel cpenasl. BiausHue reorpaduueckoil cpensl u apeiida reHoB



Ha wMopdomoruro u  (HU3MOIOTHIO dYeTOoBeKa. MEXIUCIUIUIMHAPHBIE METOAbl B  (pu3nueckoun
(OMOOTHYECKOI) aHTPOMOIOTUN. DBOJIOMMOHHAS AHTPOIIOJIOTHS M MAJICOAHTPOIIOIOTHS YETIOBEYECKUX
nonyJasiuid. buocomumanpHbIE WCCIENOBaHMS TMPUPOIBI  YeloBeKa. VccrmemoBaHue KOABOJIOIUHU
OMOJIOTHYECKOTO U COLMAIIBHOTO B YEIOBEKE.

Hemonctpauuu [loprpersr: U. Hapeun, JI. Jluku, S.5. Poruackuii, M.M. I'epacumoB. TaOmuipi
U cXeMbl: «MeTonbl aHTpOnoJIorun», «I 0JIOBHOW MO3r 4eloBekay, «UenoBekooOpasHbie 00€3bSHBIY,
«Ckener dYelnoBeKa MW CKelleT IMUMMaH3e», «PyIuMMEHThl © aTaBU3MBDY, «JIBHKYIIME CHIIBI
AHTPOIIOTeHE3a», «IBOITIOIMMOHHOE JPEBO YETOBEKA», K ABCTPATIONUTEK», «YemoBeKk ymenblity, «HemoBek
npsAMOXOAUiY, «JleHrncoBckuid yenoBek» «Heanneptanbipl», «KpoManboHIb», «IIpeakn demoBekay,
«JTarbl SBOJIIOIIUH YeJIOBEeKay, «Packl ueroBekay.

ObopyaoBanue: MYJISDKH OKAaMEHEJOCTEH, IPEAMETOB MaTEPHAIBHOW KYJIBTYPhl TPEIKOB
yenoBeka, pernpoaykuuu (dortorpaduu) KapTHH ¢ MHQPOJIOTHYSCKUMHU M OUOJICHCKHMH CIOKETaMHU
MIPOUCXOXKICHHS YeoBeKa, (oTorpaduu HAXOJOK MCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKa,
MOJICNIb Yepera 4YeloBeKa W 4Yeperna IMMIaH3e, MOJENb KHCTH YeIOBeKa M KHUCTH IMMIIAH3€, MOJEIH
TOpCa MPEIKOB YEIOBEKA.

JlaboparopHasi pabora «M3yueHne OCOOEHHOCTEH CTPOCHHUS CKelleTa YeNOBEKa, CBA3AHHBIX C
MPAMOXOXKICHUEM.

[IpakTuueckas pabota «/3ydeHne SKOIOrHUECKUX aIalTalliil YeI0BEKa.

Tema 6. Dxosorust — Hayka O B3aMMOOTHOUICHHSIX OPraHU3MOB M HAJIOPTaHU3MEHHBIX CHCTEM C
OKpYyXarolen cpenoit 3apokaeHue u pa3BuTue 3kojoruu B Tpynax A. ['ymGoneara, K.®. Pynbe, H.A.
Cesepuona, J. 'ekkens, A. Tencnu, B.H. CykauéBa. Pa3gensl u 3agaun sxkonoruu. CBsi3b HKOJOTUU C
IpyrumMu Haykamu. Metoibl akonoruu. [ToneBbie HaOm0qeHUSA. DKCIIEPUMEHTHI B SKOJIOTHH: TPUPOIHBIE
u JsabopaTopHble. MoJenupoBaHHE€ B HKOJIOTMU. MOHUTOPUHT OKPYXKAIOUIEH Cpeabl: JIOKaIbHBIM,
PETHOHANILHBIA M TJ100adbHBIM. 3HAYCHHE DSKOJIOTMYECKUX 3HAHUH JJIA 4YeJIOBEKa. DKOJIOTHMYECKOE
MHPOBO33pCHHE KaK OCHOBA CBS3C€H delloBeuecTBa C MNpuponod. DopMUpOBaHHE SKOJOTHYECKON
KYJbTYPbI U 3KOJIOTHYECKON TPaMOTHOCTH HACEJIEHUSI.

Hdemouncrpauuu [Toptpets: A. 'ym6onbsar, K.®. Pynse, H.A. CeBepiios, 3. ['ekkens, A. Tencnu,
B.H. Cykaués. Tabnumst u cxemsl: «Pa3aensl skogoruuy, «MeToabl 3Koloruny», «CxemMa MOHUTOPUHTA
OKPY’KaloIlEe Cpeabl».

JlaboparopHas padota «/3yueHne MeTo 0B SKOJIOTHUYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmbel U cpena oOuUTaHUs OKOJOTHYECKHE (PAKTOPhI U 3aKOHOMEPHOCTH HX
neiictBus. Knaccudukaius skonornueckux (hakTopoB: aOMOTHYECKHE, OMOTHYECKHE, aHTPOIOTECHHBIE.
OO61re 3aKOHOMEPHOCTH AeicTBUS dKkonorndeckux Gakxtopos. [IpaBuno munumyma (K. [lnpenrens, FO.
JIn6ux). TonepaHTHOCTh. DBPUOHMOHTHBIE M CTEHOOMOHTHBIE OpraHu3Mbl. AGnoTHUecKue pakTopsl. CBeT
Kak oaKosornueckuid Qaxtop. JlelicTBUe pa3HBIX YYAacTKOB COJHEYHOTO CIEKTpa Ha OpPTaHU3MBI.
DKOJIOTUYECKUE TPYNMbl PACTEHUN U >KMBOTHBIX MO OTHOIIEHHMIO K cBeTy. CUrHanbHash pojb CBETa.
®oronepuoan3m. Temreparypa kak skonoruueckuid aktop. JlelicTBue TemmepaTypbsl Ha OpraHU3MBI.
[lolikmnoTepMHble M TOMOHOTEPMHBIE OpPraHU3Mbl. OJBPUTEPMHBIE M CTEHOTEPMHBIE OpPTaHU3MBI.
BrnaxnocTs Kak axonorudeckuii ¢pakrop. [IprcmnocoOnenus pacTeHui K OJASPKAHUIO BOJIHOTO OaaHca.
Knaccudukanus pacteHuit mo oTHomeHuo kK Boje. [IpucnocobaeHus )KUBOTHBIX K H3MEHEHHIO BOIHOTO
pexxuma. Cpenbl OOMTaHHMS OpPraHU3MOB: BOJHAS, HA3€MHO-BO3MYIIHAS, TOYBEHHAs, TIIyOMHHAS
MOJIMTOYBEHHAS, BHYTpUOpraHu3MeHHas. OU3NKO-XUMUYECKHE OCOOCHHOCTH Cpel 0OUTaHUSI OPTaHU3MOB.
[IpucnocobneHuss opraHU3MOB K JKM3HM B pa3HBIX cpefax. buonmormdeckue putmbl. BHemHue u
BHyTpeHHUE PUTMBL. CyTOYHBIE M TOJUYHBIE PUTMBL. [IpHCIIOCOOIEHHOCTH OPraHU3MOB K CE30HHBIM
W3MEHEHUSM YCIOBUU >Ku3HH. JKu3HeHHBIE (GopMbl opraHu3moB. [loHATHE O >XKWU3HEHHOH (dopme.
Kvznennele GOpMBbI pacCTEHHIL: I€pPEBbs, KYCTAPHUKH, KYCTAPHUYIKH, MHOTOJIETHUE TPaBbI, OJHOJIETHHE



TpaBbl. JKu3HEHHBIE (POPMBI JKMBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’pOoOMOHTHL. (COOEHHOCTH
CcTpoeHusI B 00pa3a xu3Hu. bruotnueckue GpakTopsl. Buabl OMOTHYECKUX B3aMMOICUCTBUI: KOHKYPEHITHUS,
XUIIHAYECTBO, cuMOMO3 u ero @opmbl. [lapasuTusm, Koomepauus, MyTyalau3M, KOMMEHCAJIU3M
(KkBapTUpaHTCTBO, HaxyieOHWYecTBO). Herpoduueckue B3ammMopaeiicTBus (Tormuueckue, (OpHUECKHE,
dabpuyeckue). 3HaueHHEe OMOTHMYECKHX B3aUMOJCHCTBHUIl Ui CYIIECTBOBAHUS OPraHU3MOB B Cpele
obOurtanus. [IpuHIUI KOHKYPEHTHOT'O UCKITIOYCHHUS.

JemoncTpauun Tabmumbpl W cxembl: «OKoylorudyeckue (akTopbl», «CBETOBOW CIIEKTPY,
«OJKOJIOTUYECKHE TPYIIBl JKUBOTHBIX I10 OTHOLIEHHID K CBETY», «TemIoKpOBHBIE >KUBOTHBIEY,
«XOJNOJHOKPOBHBIE JKUBOTHBIE», «DU3HOJIOTHYECKHE aJanTallMd >KUBOTHBIX», «Cpeapl oOuTaHus
opranu3mMoBy, «buonoruueckue putmbl», «KuzHeHHsle (opmbl pacTeHHi», «OKuzHeHHble (QOpMbI
JKUBOTHBIX», «JKOCHCTEMa LIMPOKOJIHUCTBEHHOIO Jieca», «IJKOCHCTeMa XBOHHOro Jieca», «llenu
OUTaHUSY, «XUIHIYecTBOY, «Ilapazutuzmy», «Konkypenuus», «Cumomo3», «KoMMeHcanusm.

OO6opynoBanme: repbapuy pacTeHUN U KUBOTHBIX, MPUCIIOCOOIECHHBIX K BIMSHHUIO PA3IUYHbBIX
9KOJIOTHYECKUX (PAKTOpPOB, repOdapuu CBETONIOOMBBIX, TEHEIIOOMBBIX U TEHEBBIHOCIUBBIX PACTCHHI,
CBETONIOOUBBIC, TEHENMIOOMBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE DPACTEHHUsS, TepOapuu U KOJUICKIUU
TEIUIONIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOWYHMBBIX pACTEHHH, uydyena NOTHUI U 3Beped, repOapuu
pacTeHuid, OTHOCSIIMXCS K TUrpoduram, kcepoduram, me3oputam, KOMHATHBIE PACTEHUSI TAHHBIX TPYIIIL,
KOJUICKIIUU KUBOTHBIX, OOUTAIONIUX B Pa3HBIX cpelax, repOapuu U KOJUIEKIIMH PACTCHUH U KUBOTHBIX,
o0Jafaomux YepTaMu MPUCIOCOOTIEHHOCTH K CE30HHBIM H3MEHEHHSIM YCIOBUW JKU3HH, TepOapuu u
KOJUICKIIUY PACTEHUHN U )KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (DOPM, KOJUIEKIIUU KUBOTHBIX, y4aCTBYIOIIHUX
B PA3IMYHBIX OMOTHYECKHUX B3aUMOACHCTBUSIX.

JlaGoparopHass pabota «BblsiBIeHHE NPUCIIOCOOIEHUNH OpPraHU3MOB K BIUSHHUIO CBETay.
JlaboparopHas pabota «BblsiBIeHHE MNPUCHIOCOOICHUI OpPraHU3MOB K BIUSHUIO TEMIIEPATYPbI».
JlaboparopHas paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHUN U3 Pa3HBIX MECT OOUTaHUY.

Tema 8. Dxkonorus BUIOB M MNONYMAUUM ODKOJIOTMYECKUE XapPAKTEPUCTUKHU IOMYJISALIHH.
[Tomymsiust kak Owmonormyeckass cucreMa. Poib HEOIHOPOAHOCTH cpenbl, (U3HUECKUX OapbepoB U
ocoOeHHOCTEl Ouonornu BUIOB B (GOPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPHI MOIMYJISIIHIA.
OcCHOBHBIE TOKa3aTeIW MOMYJALMH: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHass M TNOJIOBas CTPYKTYpa,
POXKJIa€MOCTh, IPUPOCT, TEMI POCTA, CMEPTHOCTb, MUTpPALMA. DKOJOTHYECKasi CTPYKTypa MOMYJISALIHH.
OueHKa YMCIEHHOCTU Monyisauuu. JlMHamMuka nomyisinuu U e€ perynsauus. buotmyeckuil moreHuuan
nonyasiuud. MozaenupoBaHue IUHAMHUKU nomynsinuu. KpuBble pocta yncineHHocTd nonyisiuuu. Kpusbie
BBDKHUBAHUS. Perynsiius 4uCIeHHOCTH TOMyNALUNA: poib (DAaKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT
IUIOTHOCTU. DKoJornueckue crpareruu BuaoB (r- u K-crparerun). [loHstre 00 3KOIOTUYECKON HUIIE
Buga. Mecroobutanne. MHoromepHasi Mojenb 3konorudeckoi Humm Jx.M. Xatumncona. Pasmepst
sKoJoruueckor HuIM. IloTenumansHas U peanu3oBaHHas HUIIKA. By kak cuctema nonyssiiuil. Apeansl
BUJIOB. BUJIBI ¥ MIX )KU3HEHHBIE CTPATErUH. DKOJIOTHYECKHE SKBUBAJIEHThl. 3aKOHOMEPHOCTHU MOBEJECHUS U
MUTpALUH )KUBOTHBIX. Broornuecke NHBa3UM 4yKepOAHBIX BUJIOB.

Jemoncrpaumuu Iloptper: JIx.M. Xarumncon. TabGmuupsl U cxembl: «IKOJOTHUECKUE
XapakTEepUCTUKU nonysiuun», «[IpocTpaHcTBeHHast CTpyKTypa HOMyIsinun», «Bo3pacTHble mUpaMuabl
nonyasiuun», «CKOpPOCTh 3aceNieHHs MOBEPXHOCTH 3€MIIM Pa3IMUHBIMU OpraHusMammy», «Mojenb
skonoruyeckor Hummu /[x. M. XaTunacoHay.

OOopynoBanmue: repbapuM pacTeHUH, KOJUIEKIIMM OSKUBOTHBIX. JlaGoparopHas pabota
«[IpucnocobneHus: ceMsiH pacTeHHI K pacCEIICHUIO.

Tema 9. Dxomorus coobuiecTB. Ikonoruueckue cucreMbl. Coob1IecTBa opranu3MoB. bruoneHnos u
ero cTpykrypa. CBsi3u Mexay opraHu3Mamu B OHOlIeHO3e. DKocHUcTeMa Kak OTKphiTas cuctema (A.J[x.
Tencnu). OyHKIIMOHATBEHBIE OJIOKW OPTAaHU3MOB B SKOCHUCTEME: MPOAYIICHTHI, KOHCYMEHTBI, PEAYLIEHTHI.



Tpoduueckue ypoBau. Tpoduueckue nenu u cetu. Aduotudeckrue OJ0KU dKocucTteM. [10uBBI U UITBI B
skocuctemax. KpyroBopoTr BemiecTB M NOTOK »JHepruu B 3kocucteme. OCHOBHBIE MOKa3aTelH
sKkocucteMmbl. buomacca W mpoaykuus. DKOJIOTMYECKHME MHpAaMUAbI YHUCEN, OMOMacchl U DHEPIHH.
Junamuka skocucreMm. Karactpoduueckue nepectpoiiku. @nykryanuud. HampaBieHHble 3aKOHOMEpHBIE
CMEHBI cO00IECTB — cyKlieccuu. [lepBUUHbIE U BTOPUYHBIE CYKIIECCHH U MX MPUYUHBI. AHTPONOTeHHbIE
BO3JCIiCTBUS Ha cykueccud. KnmnmakcHoe cooOmiectBo. buopaznooOpasue M mMOJHOTa KPYroBOpoTa
BEIIECTB — OCHOBAa YCTOMYMBOCTH coobmiecTB. IIpuponHbie 3kocHcTEeMBL. DKOCHCTEMBI 03Ep U pEK.
DKOCHUCTEMBbl MOpPEM M OKEaHOB. JKOCUCTEMbI TYHJIpP, JIECOB, CTEIEW, MyCTblHb. AHTPONOTrCHHBIC
9KOCUCTEMBbI. ArposkocucTeMa. ArpoueHo3. Paznmuuusi MeXIy aHTPONOreHHBIMH M IPUPOIHBIMU
sKocucteMamu. ¥YpooskocucteMbl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozackas diopa u dayna.
CuHaHTpoOIM3anusa TopoAckoi ¢ayHbl. buonornueckoe M XO3sHCTBEHHOE 3HAUEHUE arpOdKOCHCTEM U
yp6oskocucteM. 3aKOHOMEPHOCTH (OPMHpPOBAHHUS OCHOBHBIX B3aMMOJCHCTBHI OpraHU3MOB B
skocuctemax. Poap kackagHoro dddexkra U BUAOB AAUGUKATOPOB  (KIIOUEBBIX BHUJIOB) B
(GYHKIIMOHUPOBAaHUU SKOCHCTEM. [lepeHOC »HEepruuM U BEHIECTB MEXKAY CMEXHBIMU HSKOCHCTEMAaMHU.
YCTOMYUBOCTh OPraHU3MOB, MOMYJISIUI M AKOCHCTEM B YCIOBHSIX €CTECTBEHHBIX W AHTPOIOTCHHBIX
BO3JCHCTBUIl. MexaHu3Mbl BO3ACMCTBUSI 3arpsi3HEHUN pa3HbIX TUIOB Ha CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJISIIUOHHOM U SKOCHCTEMHOM YPOBHSIX, OCHOBBI SKOJIOIMYECKOTO HOPMUPOBAHUS
AHTPONOTEHHOTO  BO3ACUCTBUS. METOAOJOTUS MOHHTOPHHIAa €CTECTBEHHBIX UM  aHTPOIIOTEHHBIX
9KOCHUCTEM.

Hdemoncrpanun Iloptper: A.JIx. Tencnu. Tabmumpsl u cxembl: «CTpykTypa OHOILIEHO3a»,
«2JKocHucTeMa IUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOTO jecay, «DYyHKIIMOHATBHBIE TPYIIIBI
OpraHu3MoOB B 3Kocucteme», «KpyroBopoT BemiecTB B 3KkocucTteMey», «llemu muranus (macTOMIIHAs,
NeTpUTHAs)», «DKOJIIOTMYECKas MUpaMHuaa 4Yucel», «IJKOoJoruueckas mHUpaMuga OHOMacCh»,
«Oxonoruueckass nupamuaa dsHeprum», «OOpazoBanue Oomorta», «llepBuuHas  cykueccus»,
«BoccranoBieHue jeca mocie moxapa», «JKocucreMa o3epa», «ArporeHos», «KpyroBopot BemiecTB u
HOTOK 3HEPTHH B arpolieHo3e», «I[Ipumepsl ypoosIKOCHCTEM.

O0opynoBanme: repOapun pacTeHUH, KOJJIEKIIMM HACEKOMBIX, dydesa NTHIl U 3Bepeil, repbapuu
KYJIBTYPHBIX U JUKOPACTYIIUX PACTEHUN, aKBAPUYM KaK MOJEIb YKOCHCTEMBI.

[IpakTuyeckas pabora «M3ydyeHue u onucaHue ypoo3KOCUCTEMBI.

JIaGoparopHas pabota «3yueHue pasHOOOpa3Hst MEIKUX MOYBEHHBIX WICHUCTOHOTUX B pa3HbIX
JKOCHCTEMAX». DKCKYypcUsi «DKCKYpCUsl B TUIIMYHBIA OuoreoneHo3 (B 1yOpaBy, Oepe3HsK, €IbHHK, Ha
CYXOJOJIbHBIM MJIM MONMEHHBIN JIYT, 03€po, 0010TO)». DKCKYpcHs «DKCKYpPCHs B arpo’KocucTeMy (Ha
10JI€ WM B TEINIMYHOE XO3HUCTBO)».

Tema 10. buocdepa — rinobansHast sxocucrema buocdepa — obmenanerapHas o0oouka 3emiy,
I7ie CYIIECTBYET WIN CYIIECTBOBaJa KU3Hb. Pa3BuTHe mpencrasieHuil o 6uocdepe B Tpynax . 3rocca.
VYuenne B.1. Bepuaackoro o 6uoctepe. O6mactu 6mochepst u e€ coctan. JXKuBoe BelecTBo 6uochepst u
ero ¢pyHKIMU. 3aKOHOMEPHOCTHU cyliecTBoBaHMs Onochepsl. Ocobennoctu Omocheps! Kak riodambHOM
sKocucTeMbl. J[nHamuueckoe paBHoBecue B Ouochepe. KpyroBopoTsl BemecTB M OMOr€OXUMHUYECKHUE
UKIbl (yraepona, a3ota). PutmuuHOCTh siBIeHHd B Ouocdepe. 3oHambHOCTH Ouochepsl. [lonsrue o
6uome. OCHOBHBIE OMOMBI CYIIW: TYHIpa, XBOHHBIE Jieca, CMELIAHHbIE M IIMPOKOJIMCTBEHHBIE Jeca,
CTEIH, CaBaHHbI, MYCTBIHU, TPOIIMYECKHE JIeCa, BBICOKOTOphs. KinMar, pacTUTENbHBIN U )KUBOTHBIA MHUD
6uomoB cymm. CTpykTypa M (YHKIHUS JKUBBIX CHCTEM, OIIEHKa WX PECYpCHOro IOTEHIHala |
O6uochepHbIX QPYHKIUI.

Jemouncrpauuu [loptpersr: B.1. Bepnaackuii, D. 3tocc. Tabnuub u cxemsl: «'eocdeps 3emmmy,
«Kpyrosopor azora B mpupoae», «Kpyroopor yriepona B mpupone», «KpyroBopor kuciopoaa B
npupoze», «KpyroBopor Boabl B mnpupone», «OcHOBHble OuMOMBI cymmn», «Kinumaruueckue rmosica



3emmm», «TyHapayr, «Taitray, «Cmemanubid nec», «lllupokonucTBeHHbld jec», «Ctenby, «CaBaHHAY,
«TycTpiasy, «Tponuueckuii aecy.

Oo6opynoBanue: repoapuu paCTCHUN Pa3HBIX OMOMOB, KOJUICKITUH )KHBOTHBIX.

Tema 11. YenoBek u okpy:xaroias cpejia IKoJIOrMYeCKUe KpU3UChl U UX MpUUYuHbL. Bo3aelicTBue
yesioBeka Ha Ouocdepy. 3arpsizHeHue BO3yIIHON cpeabl. OXpaHa Bo3yxa. 3arpsi3HEHUE BOAHON Cpelibl.
Oxpana BOJIHBIX pecypcoB. Paspyiienne nousel. OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHue kinumara.
AHTpPONIOT€HHOE BO3JIEHCTBHE HA PACTUTEIbHBIN U )KUBOTHBIA MUp. OXpaHa paCTUTENBHOIO U )KUBOTHOIO
mupa. OCHOBHbIE NPUHIMIBI OXpaHbl mpupoabl. Kpacuwie kuuru. Oco0o oxpaHsieMmble NPUPOIHBIC
tepputopuu (OOIIT). borannyeckue canpl U 30010rHUeckue napku. OCHOBHBIE TPUHITUIIBI YCTOWYHUBOTO
pa3BUTHSL 4eJOBeYeCTBA W NPUPOABL.  PalMoHalbHOE  NPUPOJONOJIB30BAHUE M COXpPAHEHUE
Ouosnoruueckoro paznoodpasus 3emian. OOLMe 3aKOHOMEPHOCTH TNI00ATBHBIX HKOJIOTHYECKUX KPU3UCOB.
Oco0eHHOCTH COBPEMEHHOT0 KpU3HCca U €ro BEpOsATHbIE MOocieACTBUs. Pa3BUTHE METOJ0B MOHUTOPUHTA
pa3BUTUSL  ONACHBIX  TEXHOTCHHbIX  mpoueccoB. CHUCTEMHBIE  MCCIENOBaHMUS  Iepexoja K
pecypcocOeperaromieii M KOHKYPEHTOCIIOCOOHOW »sHepreTuke. buonornueckoe pasHooOpaszue u
ouopecypcbl. HanmonanbHbie HHPOpPMAIIMOHHBIE CUCTEMBI, 00ECTIEUYUBAIOIIUE AOCTYI K MH(OPMALIUU 110
COCTOSTHUIO OTAENBHBIX BUIOB U dKOcHcTeM. OCHOBBI HKOPEaOMIIUTAIIMU SKOCUCTEM U CIIOCOOOB OOPHOBI
¢ OMonoBpeXACHUAMU. PEKOHCTPYKIUS MOPCKUX M Ha3eMHBIX SKOCUCTEM

Jdemoncrpanun Tabmuibl U cxeMbl: «3arps3HeHne aTMochepsl», «3arpssHeHue ruapochepsn,
«3arpszHenue mouBb», «llapHukoBbIl 3ddexT», «Ocobo oxpaHseMble NPUPOIHBIE TEPPUTOPUN,
«Mojenu ynpasisieMOro MUpPay.

Oo6opynoBanue: hotorpadun oxpaHseMbIXx pacTeHui u KUBOTHBIX KpacHoit kauru Poccuiickoit
®enepanun, KpacHol KHUTH pervoHa.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMDBI 110 BUOJIOI'MN HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

Cornacno ®I'OC COO ycranaBiMBaroTCs TpeOOBAHUS K Pe3ylbTaTaM OCBOSHUS 00Y4aroLUMMUCS
IporpaMM CpeaHero o0IIero o0pa3oBaHus: JUYHOCTHBIM, METAIIPEIMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TMYHOCTHBIX PE3YJIbTAaTOB OCBOEHUS NpeaMeTa «bHonorusy BhIIEIEHbI CIENYIOIINE
COCTaBJISIOLIHE:

O0CO3HaHHE OOYyYArOIIMMUCS POCCUICKOW TpakJaHCKOM MJIEHTMYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOTIPEINIEHUIO0, HAJTMUUEe MOTHBALIMU K 00yYEeHHI0 OMOJIOTHH,

LIEJICHANPABICHHOE pa3BUTHE BHYTPEHHUX YOEXKJIEHHH JHWYHOCTM Ha OCHOBE KIIHOYEBBIX
[IEHHOCTEH M UCTOPUUECKUX TPATULIUN pa3BUTHSI OMOIOTHYECKOT0 3HAHUS,

TOTOBHOCTb M CIIOCOOHOCTb OOYYalOUIMXCS PYKOBOJCTBOBAaTbCSI B CBOEH JESATEIbHOCTH
[IEHHOCTHOCMBICIIOBBIMH YCTaHOBKaMH, MPHUCYIIUMHU CHCTeME OMOJIOTHYECKOro oOpa3oBaHuUsl, HAJIMUUE
9KOJIOTUYECKOTO NPaBOCO3HAHUS, CIIOCOOHOCTH CTABUTH 1IENTH U CTPOUTH JKU3HEHHBIE TUIAHbI.

JIMYHOCTHBIE pe3ybTaThl OCBOCHUS NpeaMeTa «BbHoIorus» TOCTUTAIOTCS B €UHCTBE YUeOHOH U
BOCIIMTATEIbHON JESATEIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMH COLUOKYIbTYPHBIMH,
UCTOPUYECKMMU M JTYXOBHOHPABCTBEHHBIMH IIEHHOCTSIMH, NPUHATHIMH B OOIECTBE NpaBUIAMU H
HOpMaMH{ TOBEJICHHMSI U CHOCOOCTBYIOT IpOIleccaM CaMOIO3HaHUS, CAMOBOCIHHMTAHUS M CaMOpa3BUTHS,
pa3BUTUs BHYTPEHHEW IO3ULMU JMYHOCTH, MATPUOTU3MA, YBAKEHUS K 3aKOHY M IPAaBONOPAIKY,
4eJIOBEKY TpyJa U CTaplieMy MTOKOJIEHHIO, B3AUMHOTO YBaXXEHHUsI, OEpPEKHOT0 OTHOLICHHS K KYJIIbTYpHOMY
HacJIeQUI0 W TpaJuLUsAM MHOTOHAlMOHaiIbHOro Hapona Poccuiickoir ®enepanuu, npupoae Hu
OKpY>Karollen cpene.



JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHS Y4eOHOro mpenmera «BHONOTHS» TOMKHBI OTPa)XaTh
TOTOBHOCTh U CIIOCOOHOCTH 00YJaIOLIMXCSI PYKOBOICTBOBATHCS CPOPMUPOBAHHON BHYTPCHHEH MO3HIIUCH
JMYHOCTH, CHUCTEMOM  IICHHOCTHBIX  OpHCHTAIMH, [O3WUTUBHBIX  BHYTPEHHHUX  YOSKICHUH,
COOTBETCTBYIOIIMX TPAAUIHOHHBIM I[CHHOCTSAM POCCHHCKOrO OOIIECTBa, PACHIMPEHUE KU3HEHHOTO
OIbITa W OINbBITA JACATEIBHOCTH B MPOLECCE peaaM3aldd OCHOBHBIX HAMpaBICHUH BOCIHUTATEIbHON
JIeSITEIbHOCTH, B TOM YHCIIC B YaCTH:

1) rPaskIaHCKOr0 BOCIATAHMA:

cOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMK OOYYAIOMIErOCs] KaK aKTHBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCUHCKOr0 OOIIECTBa; OCO3HAHMWE CBOMX KOHCTHUTYIIMOHHBIX MPaB M OOS3aHHOCTEH, YBa)KCHHE
3aKOHa M [IPABOIOPSIIIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOW [ESTEIbHOCTH MPU CO3JaHHHM YYEOHBIX IPOEKTOB,
pelieHur yudeOHBIX U MO3HABATEIbHBIX 3a/1a4, BHITIOJIHEHHH OUOJOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OIPEACISTh COOCTBEHHYIO MO3HUIMIO MO0 OTHONICHUIO K SBJICHUSIM COBPEMEHHOMN
KHU3HU ¥ O0BSICHATH €€,

YMEHHE YYUTHIBATh B CBOMX JEHCTBUSX HEOOXOJMMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBHSI
JFOJIEH ¢ pasHbIMH YOSIKIACHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COIHATIBHBIM MOJI0KEHHEM;

TOTOBHOCTH K COTPYJHHYECTBY B IMPOIECCE COBMECTHOTO BBIMOJIHEHUS YU€OHBIX, TO3HABATEIbHBIX
U HCCJIEI0BATEeIbCKUX 3aja4, YBAKUTECIBHOTO OTHOIICHHS K MHEHHIO OMIOHEHTOB IMPU OOCYXKICHUU
CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO COJACP)KAHMS, TOTOBHOCTh K T'yMAaHHTApHOW H BOJOHTEPCKOM
JIeSATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS

cOPMHUPOBAHHOCTh POCCHUICKON TPaXKMTAHCKOH HICHTUYHOCTH, IMATPUOTH3MA, YBAKCHUSA K
CBOEMY Hapojy, 4yBCTBAa OTBETCTBEHHOCTH Tiepe PoiHOM, TOPAOCTH 3a CBO#l Kpaii, cBOt0 PoauHy, cBOi
S3BIK U KYJIBTYPY, MPOIILJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[ICHHOCTHOE OTHOIIEHHE K MPUPOTHOMY HACICIUI0 W MaMATHUKAM IPUPOJBI, TOCTHIKCHUAM
Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHHCKMX YYEHBIX B CTAHOBICHHWE M pa3BUTHE OWOJIOTHH,
NIOHMMAaHHsI 3HA4YCHUs OWOJIOTUHM B MO3HAHWHW 3aKOHOB NPHPOJIbI, B JKU3HU YEIOBEKA M COBPEMEHHOTO
o01ecTBa; uaeitHas yOeXIEHHOCTh, TOTOBHOCTH K CITy)KEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a
ero cyas0y;

3) JTYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMUS:

OCO3HaHME AYXOBHBIX IIEGHHOCTEH POCCHICKOTO HAPOAA;

cOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTh OILIEHMBATh CUTYallMI0 W TNPHHUMATh OCO3HAHHBIC PEUICHUS, OPHEHTHPYICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaa B IOCTPOEHHE YCTOHYMBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOIICHHWE K CBOWM DOJIUTEISIM, CO3JaHHUI0 CEMbH Ha OCHOBE OCO3HAaHHOTO
NPUHSTHS [IEHHOCTEH CeMEeWHOMN KU3HHU B COOTBETCTBUH C TPaIULUsIMH Hapo 0B Poccuu;

4) ICTETHYECKOr0 BOCIIUTAHUS:

ICTETHYECKOE OTHOLICHWE K MHPY, BKIIOYash JCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOLICHUIA;

MOHUMAaHUE IMOIMOHATIBHOTO BO3JICHCTBUS KUBOI MPUPOJBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKCHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHHE TMPOSBIATH KauecTBa
TBOPYECKOHN JTMYHOCTH;

5) (¢pu3nUecKoro BocnuTanusi, GopMUPOBAHUS KYJIbTYPbI 310POBbSI U SIMOMOHAJILHOTO
Os1aromosy4usi:



MMOHMMAaHWE W pealu3alus 3I0pOoBOro W 0Oe3omacHOro obpas3a >KM3HU (30pOBOE THUTAHUE,
COOJIIOJICHNE TUTHCHWYECKUX TMPAaBWJI W HOPM, COQIIAHCHPOBAHHBIM PEXHM 3aHSATHH M OTHBIXA,
perynsipHasi (u3uYecKass aKTHBHOCTB), OCpEXHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY (PH3UYECKOMY M NICUXUYECKOMY 37I0POBBIO;

MOHUMaHKE IEHHOCTH NPaBWJI WHAMBHIYaTbHOTO M KOJUICKTHBHOTO O€301TacCHOTO TMOBEICHHS B
CUTYAIIUSX, YTPOXKAIOIIUX 3I0POBBIO U )KU3HHU JIIOJICH;

OCO3HAaHHME TIOCIEJACTBHIA W HENPUATUS BPEAHBIX TPUBBIYEK (YIOTPEOJICHHUS] aJIKOTOJIs,
HApKOTHKOB, KypEHHS);

6) TPYAOBOI0 BOCIIATAHMA:

TOTOBHOCTB K TPY/ly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYIOTHO0HE;

TOTOBHOCTh K AaKTHBHOH JICSITEIBHOCTH TEXHOJIOTMYECKOW M COIMAIbHON HAIpPaBICHHOCTH,
CIOCOOHOCTh HHUITUMPOBATH, TUNITAHKPOBATH M CAMOCTOSTEIIBHO BBITIOJIHSITH TAKYIO JACSTEIBHOCTD;

UHTEpEC K pas3auyHbiM cdepam Mpo(ecCHOHANBHOW NeSTETBbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOp OyayIei mpodeccuu u peaarn30BbIBaTh COOCTBECHHBIC )KU3HECHHBIE IJIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HU;

7) IKOJIOTHYECKOTO BOCTIMTAHUS:

HKOJIOTUYECKH I1EJIeCO00pa3HOE OTHOLICHHUE K MPHUPOJIE KaK UCTOYHUKY KH3HH Ha 3eMJjie, OCHOBE
e€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS 3KOJIOTHUYECKOU KYJIbTYpPhI: TPUOOPETEHUE OIBITA TUIAHUPOBAHUS ITOCTYIIKOB
Y OIICHKH MX BO3MOJXKHBIX ITOCIICACTBUH JIJIsl OKPYKAIOIICH CPEIIbI;

OCO3HAHHE TJI00AILHOTO XapaKTepa KOJIOTHYSCKUX MPOOJIeM U IyTel UX PElICHUS;

CIIOCOOHOCTh HMCIIOJIB30BaTh MpUOOpeTaeMble NMPU HM3YYCHUU OHMOJIOTMW 3HAHWS U YMCHUS IPH
pelIeHHH TPOOJIEM, CBS3aHHBIX C PAIMOHAJIBHBIM IPUPOIOIOIB30BAHUEM (COOJIIOJICHHE TPABHII
MOBEJICHHUST B TIPUPOJIC, HANPABJICHHBIX HA COXPAaHCHHE PABHOBECHS B IKOCHCTEMAax, OXpaHy BHJIOB,
9KOCHUCTEM, OMochephl);

aKTUBHOE HEMpUSTHE ACWCTBUN, MPUHOCAIIUX Bpell OKpY)Karolled MPUPOTHON cpene, yMEHHe
MPOTHO3UPOBATh HEONATONMPUSITHBIE JKOJIOTUYECKUE TMOCIEACTBHUS MPEINPUHUMAEMbIX JEeHCTBUH U
Npe0TBPAIIATh UX;

HAIUYUE PA3BUTOTO OSKOJOTHMYECKOTO  MBIIIJICHHUS, OSKOJOTHYECKOW KYJIbTYpHI, OIBITa
JESTENIbHOCTH JKOJOTUYECKONH HAIMpaBIIEHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS MMHU B TO3HABATEIBHOM,
KOMMYHHUKATHBHOW M COIMANBHON MPAaKTHUKE, TOTOBHOCTU K yYacCTHIO B MPAKTUYECKOW AEATEeIHbHOCTU
9KOJIOTHYECKON HAMpaBICHHOCTH;

8) HEHHOCTH HAYYHOI0 MO3HAHHUS:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAyKH U OOIIECTBEHHOW MPAaKTHKH, OCHOBAHHOTO Ha JHANIOTe KYIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MeCTa B OJUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHHUE S3bIKOBOI M UNTATENBCKOU KYJIbTYPHI KaK CPEACTBA B3aUMOACUCTBUS MEKIY
JIOPMU W TIO3HAHUSA MHpA; TOHMMaHWEe crneuu(UuKy OMONOTUU KaK HAayKd, OCO3HAaHHs €€ pOoNu B
(GbOpMUPOBAHUN PAIMOHATHHOTO HAYYHOTO MBINUICHHUS, CO3JaHUH IIEIOCTHOTO TMpPEJICTaBICHUs 00
OKpYXXarollleM MHpE KaKk O €IWHCTBE MPHUPOJABI, 4YeJIOBeKa W OOIIeCTBa, B TMO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U pPeIIeHUuH MpoOIeM COXpaHEHHUs TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAUMMOCTH OWOJIOTUU ISl COBPEMEHHOW IMBHIIM3ALNN: 00ECTI€YeHHs] HOBOTO
YPOBHSI pa3BUTHUA MEIUIMHBI, CO3JaHHE TEPCHEKTUBHBIX OWOTEXHOJOTUH, CHOCOOHBIX pellaTh
pecypcHbIe TPOOJIEeMBbI Pa3BUTHUS YEIIOBEUYECTBA, MOUCKA MYTEH BBIXOJA M3 TNIOOANBHBIX YKOJIOTHUECKUX
npobiieM U o0ecrmeueHus mepexoja K YCTOWYMBOMY pAa3BUTHIO, PAlMOHATLHOMY HCIIOIH30BAHHIO
MPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;



3aMHTEPECOBAHHOCTh B IOJYYCHHH OHOJIOTMYCCKUX 3HAHWA B IEISX TOBBIIICHHUS OOIICH
KYJIBTYpPBI, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTaBHOW YacTH (PYHKIIMOHAIBHOW TPaAaMOTHOCTH
oOydaromuxcs, (HopMHPYEeMOH MPU H3yYCHUH OMOJIOTHH; MOHUMAHUE CYIIHOCTH METOJIOB ITO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHIOCOOHOCTH MCIIOJIb30BaTh ITOTy4aeMbIe 3HAHUS JIJIs aHAIIN3a U
OOBSACHEHUS SBJICHUN OKPYKAIOMIETO0 MHUPA M MPOUCXOAAIIMX B HEM HW3MEHCHUH, YMEHHUE JelaTh
000CHOBAHHBIC 3aKJIFOUYCHHUS Ha OCHOBE HAYYHBIX ()aKTOB M MMECIOIIMXCS JAHHBIX C IEJIBI0 TOJYYCHHS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTEIBHO HCIOJb30BaTh OMOJIOTMYCCKUE 3HAHMS JUIS PEIICHHs MPoOJieM B
pCaIbHBIX JKU3HEHHBIX CHTYyallMsX; OCO3HAHUE I[CHHOCTH HAy4yHOW JESATEeIbHOCTH, T'OTOBHOCTB
OCYIIECTBIIATh IMPOCKTHYIO M HCCIICOBATEIbCKYIO JIEATEIBHOCTh HMHIUBUIAYAIbHO H B TPYIIIE;
TFOTOBHOCTh M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpPa30BaHHIO M CaMOOOpPa30BaHHI0, K aKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METAINPEMETHBIE PE3YJIbTATbBI

MeTanpeMeTHbBIE Pe3yIbTaThl OCBOCHHS Y4eOHOTO MpeaMeTa «BHoIorusyy BKIYArOT:

3HaYMMble Ui (OPMUPOBAHHMS ~ MHUPOBO33PCHHUsI  OOYYAKOIIUXCS — MEXIUCIUILTUHAPHBIC
(MeXmpenMeTHbIE) OOIICHAYYHbIC IMOHITHS, OTPAXKAIOIIUE IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa H
cnenu(UKy METOJIOB MMO3HAHHMS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHUs, SIBJICHUE,
npoIliecc, CUCTeMa, HaydyHbId (haKT, IPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIICIOBAHNUE,
HaOJIr0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHX ),

YHUBEpCaJbHbIC Yy4YeOHBbIC ACUCTBUS (MO3HABATEIbHBIE, KOMMYHUKATUBHBIC, PETYJISATUBHBIC),
oOecrieunBaromue (HopMUpOBaHHE (YHKIMOHATIBHONH T'PAMOTHOCTH U COIHMAJIBHOH KOMIICTCHIUH
00y4aromuxcsi, CIOCOOHOCTh OOYYAIOIIUXCS HCIOJIb30BaTh OCBOCHHBIC —MEXIUCIUILTUHAPHBIE,
MHUPOBO33PECHUYCCKHE 3HAHUS U YHUBEPCAIbHBIC Y4eOHbBIC JCHCTBHS B IO3HABATEILHOW M COIMATBHOM
IPAKTHKE.

IMo3HaBaTeIbHbIE YHHBePCAIbHbIE YUeOHbIE AeiiCTBUS

ba3oBble JJornueckue geMcTBUA:

CaMoCTOSITENFHO  (OPMYIUPOBATh M aKTyadu3UpoBaTh MpodIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIONIb30BaTh TPHU OCBOCHUM 3HAHUW TPHUEMBI JIOTUYECKOTO MBIIUICHUS (aHamu3a, CHHTE3a,
CpaBHEHHUs, Kiaccupukanuu, 0000IIeHus), paCKPBIBATh CMBICI OMOJIIOTUYECKUX TMOHATUH (BBIACISTH MX
XapaKTepHbIC TPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTHUMH MOHSATUSIMH);

OTIpEICTISATh LEH JAeATEeIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUU UX JOCTHKEHHUS, COOTHOCUTH
pe3yNnbTaThl JNEATEIHHOCTH C TMOCTaBICHHBIMHU [EISIMH; HCIOJIB30BaTh OHMOIOTUYECKUE TMOHSATHS IS
00BsicHeHUS (PaKTOB U SIBICHUHN KUBOW TTPUPO/IBI;

CTPOUTH JIOTMYECKHE pacCyXIeHus (MHIYKTUBHbBIC, NCAyKTHUBHBIC, IO AaHAJOTHH), BBIABIATH
3aKOHOMEPHOCTH U TIPOTHBOpPEYMS] B PACCMATPUBAEMbBIX SBICHHSX, (OPMYIUPOBATh BBIBOJBI U
3aK/IIOYEHHS;

MPUMEHSITh CXEMHO-MOJICIbHBIE CPEACTBA I TPEICTaBICHUS CYIIECTBEHHBIX CBSI3CH U
OTHOIICHHH B H3y4aeMbIX OHOIOTUYECKUX OOBEKTaX, a TakKe MPOTHBOPEUYUN PA3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH(OPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabareiBaTh IUIaH pEIIeHUs MPoOJIeMbl ¢ Y4ETOM aHalM3a HMMEIOIIUXCS MaTepuaIbHBIX U
HEMAaTepUATBHBIX PECYPCOB; BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTh, OIEHUBATh COOTBETCTBHE
pe3yNbTaTOB IIENIsIM, OIICHHBATh PUCKH TOCIEICTBUN NEATEIBHOCTH,; KOOPAMHUPOBATH W BBIMOJHSATH
paboTy B YCIOBUSX PEATBHOTO, BUPTYAJTbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEeM.

ba3oBble ucciieqoBareabckue JeHCTBHUA:



BJIaJIETh HAaBBIKAMU Y4eOHO-HMCCIEIOBATENbCKOM M TMPOEKTHOW JEATENbHOCTH, HaBBIKAMH
paspenieHus mpoodieM, COCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOUCKY METOJIOB PEIICHUS
MPAKTUYECKHX 3a7a4, IPUMEHEHUIO Pa3INYHbIX METOOB [TO3HAHUS;

UCIIOJIb30BaTh PAa3IMYHbIE BUIBl JACSITEIBHOCTH MO TMOJIYYEHHIO HOBOIO 3HAHHUA, €ro
UHTEPIIPETAlUU, TPEOOPa30BaAHUI0 U IMPUMEHEHUIO B YYEOHBIX CUTyallUsIX, B TOM YHCIE IMPHU CO3JIaHUU
y4eOHBIX U COLUAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAy4YHBIH THUI MBILIUICHUS, BIAJETh HAYYHOH TEPMHHOJIOTHEH, KIIOYEBBIMU
MOHSTUSIMH U METOJIaMU;

CTaBUTh U (OpMYNIHpOBaTh COOCTBEHHbIE 3aJauyud B OOPa30BATEIBHOM JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH [IPUYUHHO-CJICJICTBEHHBIE CBSA3M U aKTyaJlM3UPOBATh 3a7ady, BbIIBUraTh TUIOTE3Y €€
pellleHus], HaXOJIUTh apryMEHTBl ISl JOKAa3aTeIbCTBA CBOUX YTBEPXKACHWM, 3a7aBaThb HapaMeTpbl U
KPUTEPUU PELICHHUS;

aHAJIM3UPOBATh MOJYYCHHBIC B XOJE PEIICHUS 3aJlayd pPe3yJIbTaThl, KPUTUUYECKH OLEHUBATh MX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIOBHSX; J1aBaTh OIEHKY HOBBIM CHUTYaIUsM,
OLICHUBATh TMPUOOPETEHHBIM OMBIT; OCYIIECTBIATH IlEJCHANPABICHHBIN MOUCK IEpPeHOca CPEACTB U
Croco00B JAeCTBHS B MPOPECCUOHANBHYIO CPELY;

yYMETb MEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U MPAKTHUECKYIO O0JACTU KU3IHEACSITEIbHOCTH;
YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE MJICH, MPEAJIaraTh OPUTHHAIBHBIC TIOIXO0/bl U PEUICHUS, CTABUTH MPOOIEMBI U
3a/1a4yM, JOMYCKAIOIUe allbTePHATUBHBIE PEIICHHUS.

PabGora ¢ undopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOUYHMKAX MH(MOpMaLUU (TEKCTE y4eOHOro mocolus, Hay4yHO-
HOMYJSIPHOM JUTEepaType, OMOJOTHYECKUX CIIOBApsIX M CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0a3axX JaHHBIX, B
WuTepHere), aHanu3upoBaTh MH(OOPMALIUIO PA3TUYHBIX BHJIOB U (OPM MpEICTaBICHHS, KPUTUYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HENTPOTUBOPEUUBOCT;

dbopMynupoBaTh 3ampochl W TMPUMEHATh pa3lIWyHble METOAbl TpH TMOHCKE U OTOOpe
Ounonoruveckor nHGOpMaIUU, HEOOXOAUMOM /71 BBITIOJIHEHUS YUEOHBIX 3a/1a4;

mpuoOpeTaTh  OMBIT  KCIOJIb30BaHUA  HH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
COBEPILCHCTBOBaTh  KYJNbTYPY AaKTUBHOIO  HCIHOJIb30BAaHUS  PAa3jMYHBIX  TOUCKOBBIX  CHCTEM;
CaMOCTOSITENILHO BBIOUPATh ONTHUMAIbHYIO (JOPMY MPEACTaBIECHUSI OMOJIOTHUECKON HHPOPMAITUH (CXEMBI,
rpaduku, TuarpaMmbl, TaOIUIBI, PUCYHKHU U IPYTOe€);

MCIOJIb30BaTh HAYYHBIH S3bIK B KAUYECTBE CPEJICTBA MPHU paboTe ¢ OHOJIOruYeckor MHPpOpMaIIHei:
MPUMEHSTh XUMHUYECKHe, (PU3MUecKre U MaTeMaTHYeCKUe 3HAKH M CUMBOJIBI, GOpMYIbl, aO0OpeBuaTypy,
HOMEHKJIaTypy, HCIONb30BaTh U MPEOOpPa30BHIBATh 3HAKOBO-CUMBOJIIMYECKHE CPENICTBA HATIIATHOCTU;
BJIQJICTh HABBIKAMHU pACMO3HABaHUS M 3amuThl uUHpopMammu, WHGOPMAIMOHHON Oe30MmacHOCTH
JUYHOCTH.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

Oo0menue:

OCYIIIECTBISITh KOMMYHHKAIIUU BO BCeX cdepax *KU3HU, aKTUBHO y4acTBOBATh B JIMAJIOTE WU
JTUCKYCCHM TIO CYIIECTBY OOCYykKJaemMoll TeMbl (yMEHHE 3a/laBaTh BOMIPOCHI, BHICKA3bIBATh CYXKICHUS
OTHOCHUTEJILHO BBINIOJIHEHUSI TIpe/jiaraeMoi 3ajauu, YYUThIBaTh UHTEPECHl U COTIACOBAHHOCTh MO3UIUMN
OPYTHX YYacTHMKOB JHalloTa WIM JUCKYCCHH); pacro3HaBaTh HEBepOallbHBIE CpElICTBAa OOIICHHS,
MOHMMATh 3HAYEHUE COIUATBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHS KOH(JIUKTHBIX CHUTYallHi,
YMETh CMAr4arh KOH(IMKTHI W BECTH MEPETrOBOPHI, BIAAETh PA3NIUYHBIMU CHOCOOaMU OOIICHUS U
B3aUMOJICHCTBUSI, TOHMMAaThb HAMEPEHUsI JPYTUX IO/, MPOSIBIATh YBAKUTEIbHOE OTHOUIEHHE K



cobeceTHUKY W B KOPPEKTHOH ¢opMe (HopMyaupoBaTh CBOM BO3PAKCHHS; Pa3BEPHYTO M JIOTHYHO
u3Jlaratb CBOIO TOYKY 3PEHUS C HCIOJB30BaHUEM S3bIKOBBIX cpeAcTB. COBMeCTHasi JAESITEIbHOCTD:
NOHMMATh M MHCIOJBb30BaTh MPEUMYIIECTBA KOMAaHJHONW M WHAMBUAYAJIbHON pabOThl MpHU pElIeHUU
OMOJIOTHYECKOM  TpOoOeMbl, OOOCHOBBIBATH HEOOXOAMMOCTh NPHUMEHEHHUs TPYMIOBBIX  (Hopm
B3aMMOJICHCTBHS MPHU PELICHUN yueOHOU 3aJaui; BEIOUpATh TEMATHUKY M METOJIbl COBMECTHBIX JCHCTBUIA
C yd€ToM OOLIMX HHTEPECOB M BO3MOXKHOCTEM KaXKIOrO 4YJeHa KOJUIEKTHBA; MNPUHUMATH IIeNd
COBMECTHON JESTENIbHOCTH, OPraHW30BbIBAaTh W KOOPAWHUPOBATH JIEHCTBUS 1O €€ JTOCTHXKEHUIO:
COCTaBJIATh IJIaH JACHCTBUM, pacipeesiTh POJIM C YUETOM MHEHHUI y4aCTHHUKOB, 00CYKIaTh Pe3yabTaThl
COBMECTHOHN pPalOTHI; OIICHMBATh KAYECTBO CBOETO BKJAJa M Ka)JOTO y4yaCTHHMKAa KOMaHIbl B OOIIUIN
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPUSM; MpeAsiaraTb HOBbIE MPOEKTHI, OLIEHUBATh WUJIEU C TO3HUIIHMU
HOBU3HBI, OpPUTHHAIILHOCTH, TPAKTHUECKON 3HAUUMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATETHYECKOE MOBEICHUE B PA3IUYHBIX CHUTYalMsIX, MPOSBIATH
TBOPYECTBO U BOOOPaKEHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHble yHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranm3anus: HCIOJIb30BaTh OHMOJOTHYECKHE 3HAHMS [JIsl BBIABICHUS MPOOJIEM U UX
pellIeHuUs B )KU3HEHHBIX U YUeOHBIX CUTYAIHIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKMX 3HAHMM 1IeJeBble W CMBICIOBBIE YCTAaHOBKH B CBOHMX
NEHCTBUSX W TMOCTYNKAaX II0 OTHOIICHHIO K KUBOW MPHUPOJAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYKAIOIIHUX; CAMOCTOSITEIbHO OCYILECTBISATh MO3HABATEIbHYIO ACSTEIbHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh U (QOPMYIHPOBATH COOCTBEHHBIE 3aJaud B 0OOpA30BATEIbHON JEATENBHOCTH U KU3HEHHBIX
CUTYaIUsIX; CAMOCTOSITEILHO COCTABJIATH IJIaH PEIICHUs MPOOJIEMBbI C YYETOM HMEIOIIMXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTECHU;

JlaBaTh OLEHKY HOBBIM CHUTYAIIHIM;

pacimupsaTh paMKH y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH; JeNlaTh OCO3HAHHBII
BBIOOD, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OMBIT; CIOCOOCTBOBaTh (DOPMHUPOBAHHIO U TPOSIBICHUIO IHMIMPOKOM
SPYAMIIMH B Pa3HBIX O0JIACTSAX 3HAHMM, MOCTOSHHO TOBBIIIATH CBOM 0Opa3oBaTENbHBIN M KYIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalusiM, BHOCHUTb KOPPEKTHBBl B JESITENbHOCTb, OIICHHBATH
COOTBETCTBUE PE3Y/IHTATOB IENISIM;

BIIa/IETh HABBIKAMH IIO3HABAaTEIbHOW pedrekcud KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBUU H
MBICTUTENILHBIX MPOIECCOB, WX PE3yJbTaTOB M OCHOBAHUMU, HCIIOJIB30BAaTh MPUEMBI pedrexcuu s
OILICHKH CUTYAIIMH, BEIOOpA BEPHOTO PEIICHUS;

YMETb OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U pTYMEHTHI JPYTUX TIPU aHAIHU3€E PE3YNIbTaTOB AEATEeIHLHOCTH.

IlpunsiTue cedst U APyrux:

MIPUHUMATD Ce0sl, MIOHUMAas CBOM HEJOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U pTYMEHTHI JPYTUX MPU aHAIU3E PE3YNIbTaTOB ACSITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BHUBATh CIIOCOOHOCTh TOHUMATh MUP C TTO3UIUH JIPYTOr0 YeIOBEKa.

HNPEIMETHBIE PE3YJIbTATHBI

[IpenMeTrHbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha 0a30BOM YpOBHE
BKIIIOUAIOT crenuduueckue 1 yueOHoro mpenMera «buonorusy HaydyHble 3HAHUS, YMEHUS U CIIOCOOBI
JNEHCTBUI 10 OCBOCHHIO, WHTEpIpETalMM W MpeoOpa3oBaHUIO 3HAHUM, BHUIBI ACSITENBHOCTH TIO



MOJIyYEHUIO HOBOT'O 3HAHMUS W TPUMEHEHUIO 3HAHUN B pa3MYHBIX YUYEOHBIX CHUTyallUsX, a TakkKe B
pEeabHBIX KU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX ¢ OMOJIOTHEH.

B nmporpamme nmpenMeTHbie pe3yabTaThl IPEICTABICHbI 10 TOAaM 00yUYeHHUS.

IIpenmeTHbIe pe3yJbTaThl 0CBOeHHS Y4eOHOro npeamera «buosaorus» B 10 Kiacce J0KHbI
0TpaXKaTh!

cOpPMUPOBAHHOCTh 3HAHUH O MeCTe M POJM OHOJOTMM B CHUCTEME HAyYHOrO 3HAHUS
€CTECTBEHHBIX HayK, B (HOPMHUPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHOI KapTUHBI MHUpa U HAYYHOI'O
MHUPOBO33pEHHUS, O BKIAJE POCCUUCKUX M 3apyOeKHBIX Y4YEHBIXOMOJOrOB B pa3BUTHE OUOJIOTHH,
(GyHKIIMOHAIBLHON IPaMOTHOCTH Y€JIOBEKa sl pEIICHUS KU3HEHHBIX 3a71a4;

YMEHHE pacCKphIBaTh COJEp)KaHUE OHOJIOTMYECKMX TEPMHHOB U TMOHSATHM: KHU3Hb, KJIETKa,
opraHusM, MeTabojgu3M (0OMEH BEIIECTB M IPEBpAIICHHE HSHEPTUH), TOMEOoCTa3 (CaMOpPeTryIsIus),
YpOBHEBAasi OpraHU3allus MXUBBIX CHUCTEM, CAMOBOCIPOHU3BEIEHUE (PErmpOAYKIIHsI), HACIEICTBEHHOCTb,
U3MEHYUBOCTb, POCT U Pa3BUTHE;, YMEHHE M3J1araTh OMOJIOrHMYECKHEe TEOPUH (KJIETOUHAsl, XpPOMOCOMHAs,
MyTaIlMOHHAs, [IEHTPaJIbHas JOrMa MOJIEKYJIsIpHOU Ononorun), 3akousl (I'. Menaens, T. Moprana, H.H.
BaBuiioBa) u yuyeHus (0 LIEHTpax MHOTOOOpa3usi M MPOUCXOXKICHHUS KyIbTYpHbIX pacteHuit H.U.
BaswuiioBa), onpenenars rpaHullbl UX IPUMEHUMOCTHU K KUBBIM CUCTEMAaM;

YMEHHE BJIAJETh METOJIaMU HAy4YHOTO MMO3HAHUS B OMONOTHH: HAOIIOJCHHE U OMHCAHUE >KHUBBIX
CUCTEM, TIPOLIECCOB U SBIIEHUH, OpraHu3alus W TPOBEIACHHE OHOJOTHYECKOT0 SKCIIEPUMEHTA,
BBIIBIDKEHUE THIIOTE3bl, BBISBICHHE 3aBUCHMOCTH MEXIY HCCIIETyeMbIMH BEIMUYMHAMHU, OOBSICHEHUE
MOJyYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX IOHSATHH, TEOPUH U 3aKOHOB, YMEHHE JeNaTh
BBIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX PE3y/IbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE NPU3HAKKM BHPYCOB, KJIETOK MPOKAPUOT M OSYKApHUOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH IMPOLIECCOB: OOMEHa BEIIECTB U
IpeBpalleHusl JHEpruu B KIETKe, (OTOCHHTE3a, IJIACTUYECKOTO U HSHEPreTH4ecKoro oOMeHa,
XEMOCHHTE3a, MUT03a, MeH03a, OIJIOJOTBOPEHHSI, PAa3MHOKEHHU S, HHAUBHIYaIbHOTO Pa3BUTHS OpraHu3Ma
(oHTOTCHE3);

yYMEHHE MPUMEHSTH OTyYeHHbIE 3HAHUS TSI OOBSICHEHHUS OMOJIOTUYECKUX MPOIIECCOB U SIBJICHHM,
JUTSL TIPUHSTHST TIPAKTUYECKUX PEIIeHH B MOBCEIHEBHOM KU3HU C 1LIEeTbI0 oOecreueHus: 0e30MacHOCTH
CBOETO 3JI0POBbS M 3JI0POBbS OKPYKAIOIIUX IOJEH, COOMIOACHHUS HOPM TPaMOTHOTO TOBEACHUS B
OKpyXarollled MNpUPOAHON cpele, TMOHHUMAaHHE HEOOXOJUMOCTH HCIHOIB30BAHUS  JOCTHKEHUN
COBPEMEHHOM OMOIIOTUM U OMOTEXHOJIOTHNA ISl pallMOHAIBLHOTO MPUPOAONOIB30BaHUS; YMEHHUE PEIIaTh
JJIeMEHTapHbIE TeHETHYEeCKHE 3aJaud Ha MOHO- M JUTHOPHUIHOE CKpEIIMBAaHHE, CIICTNIEHHOE
HACJIEJIOBAaHHUE, COCTABJISITH CXEMbl MOHOTMOPUIHOTO CKPEIIMBAaHUA AJs MpeAcKa3aHus HaclelIOBaHUS
MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIONHSATH JTa0OpaTOPHBIE U MPaKTHUECKHe paboThl, COOMIOAATh MpaBuiIa Mpu padoTe ¢
yu4eOHBIM W J1A0OpaTOPHBIM OOOpPYIOBAaHUEM; YMEHHE KPUTHUYECKH OLIEHWBAaTh M HHTEPIPETUPOBATH
uH(pOpMaIMi0 OUOJIOTMYECKOTO COJIEPKaHUs, BKIIOYAIONIYIO TCEBIOHAYYHBIE 3HAHUS W3 Pa3IMYHBIX
HMCTOYHUKOB (CpeACTBa MAacCOBOW MH(OpPMAIINH, HAYYHO-TIOMYISIPHbIE MAaTEPHUAIIbI), ITUYECKHUE ACTIEKTHI
COBPEMEHHBIX UCCIIEJIOBAHHI B OMOJIOTHUHU, METUITUHE, OMOTEXHOJIOTHH;

YMEHHE CO3[]aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIEHUs, 000011as OHOIOTHIECKYIO
UH(GOPMAIIMIO U3 HECKOJIBKUX MCTOYHHKOB, TPAMOTHO HCIOIB30BaTh MOHATHUHHBINA ammapaT OWOJIOTHH.
IIpenmeTHbie pe3yabTaThl OCBOeHUs YyuyeOHOro mpeamera «buosorus» B 11 Kjacce TOJIKHBI
0TpaKaTh:

cOpPMUPOBAHHOCTh 3HAHUH O MeCTe M POJM OHWOJOTMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUH COBPEMEHHOUN €CTECTBEHHO-HAYYHON KapTUHBI MUpa U HAyYHOTO



MHUPOBO33pEHHUS, O BKIAJE€ POCCUHUCKHX M 3apyOeKHBIX Y4YEHBIXOMOJIOrOB B pa3BUTHE OHUOJIOTHH,
(GyHKIIMOHAIBLHOW IPaMOTHOCTH Y€JIOBEKa JIsl pEIICHUs )KU3HEHHBIX 3a71a4;

YMEHHE pacKpbIBaTh COJIEp)KaHWE OMOJOTMYECKHMX TEPMUHOB M TOHATUN: BHJ, MOMYJISIIHS,
reHo(OHM, 3BOJIOLHMA, NBIXKYIIHE CHIIbI ((aKTOphI) HBOJIOLMH, MPUCIOCOOIIEHHOCTh OPraHU3MOB,
BUJI000pa3oBaHue, HKOJIOTUYECKUE (DAKTOPBI, SKOCUCTEMA, MPOIYLIEHThI, KOHCYMEHTBI, PEAYLIECHTHI, LIEMU
MUTaHMS, IKOJIOTUYeCKas upamMuia, Ouoreonenos3, ouocdepa; ymeHue uzinaratb OMOJIOrHYECKUE TEOPUn
(oBomrormonHas teopus Y. JlapBuHa, CUHTETHYECKash TEOPHUS HBOJIIOLMU), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponprmeBoro cxojctsa K.M. bapa, dyepenoBaHus riaBHBIX HampaBJICHWH W myTed sBosronuu A.H.
CesepoBa, yuenus o 6uocdepe B.M. BepHanckoro), onpeaensTh rpaHUIbl KX MIPUMEHUMOCTH K JKUBBIM
CUCTEMaM,;

yYMEHHE BJaJIeTh METOJaMU HAYYHOTO MO3HAHUSA B OMOJOTHU: HAOJIOJIEHUE U OMUCAHHE KUBBIX
CUCTEM, IIPOLIECCOB U SABIICHUH, OpraHu3alus W TpPOBEICHHE OHOJOTUYECKOTO0 SKCIIEPUMEHTA,
BBIIBIDKEHUE THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTU MEXAY HCCIEAYEMBbIMH BEIMYMHAMH, OOBSICHEHHE
MOJIyYEHHBIX PE3YJIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX IOHSTHI, TEOPUIl U 3aKOHOB, YMEHHE eNaTh
BBIBOJIbI HA OCHOBAaHUU MOJTYYEHHBIX PE3y/IbTaTOB;

YMEHHE BBIICISATh CYIIECTBEHHbIE TPU3HAKK CTPOCHHUS OHOJOTHYECKMX OOBEKTOB: BHIOB,
MOMYJSIIHUMA, MPOIYLUEHTOB, KOHCYMEHTOB, PEIYyIEHTOB, OMOTrE€OIIEHO30B W 3IKOCHCTEM, OCOOEHHOCTH
IPOLIECCOB:  HACNEACTBEHHOM  W3MEHYMBOCTH,  €CTECTBEHHOro  0TOOpa,  BHUI000pa3oBaHUs,
MPUCTIOCOOJICHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMYECKUX (DAaKTOPOB Ha OpraHU3MBbI, IMepeHoca
BEIIECTB W TIOTOKAa JHEPIMM B HKOCHCTEMax, aHTPOIOT€HHBIX H3MEHEHUHl B HSKOCHUCTEMax CBOeH
MECTHOCTH, KPYTOBOPOTa BEILIECTB U OMOT€OXMMHUUYECKUX IIUKIIOB B Orochepe;

YMEHHE MPUMEHSTH OTyYEHHbIC 3HAHUS ISl OOBbSICHEHHUS OMOJIOTUYECKUX MPOIIECCOB U SIBJICHHUI,
JUISL TIPUHSTHS TIPAKTUYECKUX PELICHH B MOBCEIHEBHOM KU3HU C LIeJbl0 obOecredeHus 0e30macHOCTH
CBOETO 3JI0pPOBbS M 3JI0POBbS OKPYKAIOIIUX JOJEH, COOMIOACHHS HOPM TPaMOTHOTO MOBEACHUS B
OKpy)Xarollled MPUPOAHON cpele, TMOHHUMAaHHE HEOOXOJUMOCTH HCHOJIB30BAHUS  JIOCTHXKEHUN
COBPEMEHHOM OMOJIOTUH AJISl PAlIMOHAIBHOTO IPUPOIOTIONH30BAHMUS;

YMEHHE pelaTh IeMEHTapHbIe OMOIOTUYECKUE 3a/1a4l, COCTABISATh CXEMBI TIEPEHOCA BEIIECTB U
SHEPTUU B dDKOocHUcTeMax (I[eNH MUTaHuUs);

YMEHHE BBITIONHSATH JTa0OopaTOpHbIE U MpaKTHUeCKue paboThl, COONI0IaTh IpaBmuia Ipu padboTe ¢
yueOHBIM U JTa0OpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTUYECKH OIEHUBATH U HWHTEPIPETHPOBATh HHPOPMAIUIO  OHUOIOTUYECKOTO
COJIepKaHusl, BKIIOYAIOIIYIO TICEBAOHAYYHBIE 3HAHUS U3 PAa3IMYHBIX UCTOYHHKOB (CPENICTBA MacCOBOI
uH(bOpMallK, HAYYHO-TIOMYJISAPHBIE MaTepualbl), paccMaTpUBaTh TJIOOANBHBIE HKOJOTHUYECKHE
po0OJIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3HIINIO;

YMEHHE CO3[1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIEHUs, 000011as OHOIOTHUECKYIO
UH(GOPMAIIHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIH30BaTh MOHATHIHBIN ammapaT OUOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC (0a30Bblii ypPOBEHbB)

Ne HaumenoBanue pasnienoB yueOHOro npeamera KoanuectBo yacos
1 buonorus kak Hayka 2
2 JKuBble crcTeMBbl M UX OpraHu3anus 1
3 XVMHUYECKUI COCTaB U CTPOEHUE KIIETKU 8
4 KuzHenesTenbHOCTh KIETKU 6
5 Pa3mMHOXEeHNE 1 HHIMBUIYAIbHOE PAa3BUTHE OPraHU3MOB )




6 HacnencrtBeHHOCTH ¥ N3MEHYMBOCTH OPraHU3MOB 8
7 Cenexuys OpraHu3MOB, OCHOBBI OMOTEXHOJIOTUN 3
PesepBHOE Bpems 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
11 KJTACC (6a30Bblii YpOBeHb)
Ne HaumenoBanue pasnenoB yueOGHOTO IpeaMera KommuecTBo yacos
1 DBOIOLIMOHHASL OMOJIOTUS 9
2 Bo3HukHOBEHUE U pa3BUTHE )KU3HU Ha 3emiie 9
3 Opranu3Mbl ¥ OKpYXKaromas cpeaa 5
4 Co00111eCTBa ¥ SKOJIOTMYECKUE CUCTEMBI 9
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
10 KJTACC (¥Yri1y0/1eHHBI YPOBEHbD)
Ne HaumenoBaHue pa3ziesnioB yueOHOIro npeamera KomuuectBo
4acoB
1 buonorus kak Hayka 2
2 JKuBble cucTeMbl U UX U3YYEHHE 2
3 buosnorust kinetku 4
4 XuMu4ecKasi Opranu3anus KIeTKHA 12
5) Crpoenne u GyHKIUHU KICTKA 8
6 OOMeH BelecTB 1 MPEBPAICHUE SHEPTUH B KIIETKE 12
7 HacnencrBenHast nnpopmanus u peainzanus e€ B KJIeTKe 14
8 JKU3HEeHHBIN UK KIETKU 8
9 Crpoenue U GyHKIUU OPraHU3MOB 24
10 Pa3MHOXEHME U pa3BUTHE OPraHU3MOB 12
11 ['eneTHKa — HayKa O HaCJIEICTBEHHOCTH U U3MEHYMBOCTH OPTaHU3MOB 4
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6
14 ['eneTnka yemoBeka 6
15 Cenexuusi OpraHu3MoB 6
16 buoTtexHonorus u cuHTETUYECKask OMOIOTHS 4
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136
11 KJIACC (¥Yri1y0/1eHHBIii YPOBEeHb)
Ne HaumenoBanue pasnienoB yueOHOTo Ipeamera KonnuectBo yacos
1 3apox/ieHue U pa3BUTHE IBOJIOLMOHHBIX INpeJICcCTaBleHUH | 4
B Ouosioruu
2 Mukpo3Bomtonus 1 €€ pe3yabTaThl 14
3 «Makpo3BoIoLUs U €€ pe3yJIbTaThl 10




ITpoucxoxaeHne u pa3BUTHE KU3HU Ha 3eMile

14

[TponcxoxaeHne YenoBeKa — aHTPOIIOT€HE3» 10
DKoorus — Hayka O B3aMMOOTHOIICHHSX OpPraHu3MOB H | 4
HA/IOPTaHU3MEHHBIX CUCTEM C OKPYXKAroIel cpenoii»
Opranu3mel 1 cpesia 0OUTaHHS 10
«OKO0JIOTHS BUJIOB U MOMYJISALUI 10
DKoorus cooduiecTB. DKOJIOTHIECKUE CUCTEMBI 12
Buocdepa — rnobanbHas 3KOCUCTEMA 6
YenoBek 1 OKpyKarommas cpeaa 6
IToxnroroska k 'MA 1o 6uonoruun 32
PeszepBHOE Bpems 4
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 136




