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HOACHUTEJIBHAS 3AIIUCKA

[Tporpamma mo yuebnomy mipeamety "buonorus" (manee - Guosiorus) Ha
YpOBHE cpeHero odiero oopasoanus pazpadorana Ha ocHoBe dDenepaabHOro
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 o6pazoBanuu B Poccuiickoit
Oenepanun»y, PI'OC COO, Konneniun mpenogaBanus y4eOHOTO TpeaMeTa
«buonorus» W OCHOBHBIX TOJOXEHUM (denepanpHOil pabouelt MPOrpaMMbl
BOCITUTAHUSI.

VYuebnsii peamet «buonorus» yriyonéunoro yposus uzydenus (10-11
KJacchl)  SIBISIETCS. OJHUM U3  KOMIIOHEHTOB  IIPEIMETHOM  o0yiacTu
«EcrecTBeHHO-HayuHble npeameTedy. CormacHo mnonoxenusm PI'OC COO
npoQuiIbHbIE Y4YeOHBIE MPEAMETHI, H3y4aeMble Ha YINIyOJIEHHOM YpOBHE,
SIBJISIIOTCS crtocoooM audpepeHimanun o0ydeHrs Ha ypOBHE CpeIHero o0Iero
oOpa3oBaHMs M TPU3BAHBI OOECHEUNUTh MPEEMCTBEHHOCTb MEKIY OCHOBHBIM
o0lIMM, CpeIHUM OOIIMM, CpEeAHHM MNpPO(EeCCUOHANBHBIM U  BBICHIUM
oOpa3zoBanueM. B To ke BpeMsi KaXAblii U3 3TUX YYEOHBIX NMPEIMETOB JOHKEH
ObITh OpPUEHTUPOBAH HA MPUOPUTETHOE pEIIEHHE O00pa30BaTENIbHBIX,
BOCITUTATEIBHBIX M Pa3BUBAIONIMX 3a7a4, CBS3aHHBIX C MpodopueHTAIUEH
oOydaromuxcsi ¥ CTUMYJUPOBAaHHMEM HHTEpeca K KOHKpPETHOW obmnactu
HAay4yHOTO 3HaHUsS, CBSI3aHHOTO C OWOJIOTHEH, MEIUIIMHOW, HKOJOTHUEH,
MICUXOJIOTUEH, CITOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yue6HOMY mpenmetry "buonorus" naér mpeacraBieHUE O
IeIW W 3a7a4ax U3ydeHus ydeOHoro npeameta «buonorus» Ha yriyOJIEHHOM
ypOBHE, omnpenenser 00s3aTenbHoe (MHBApUAHTHOE) MPEIMETHOE COJIepKaHue,
€ro CTPYKTypHpOBaHHE MO pa3fesiaM U TeMaM, paclpeleieHHe IO Kiaccam,
PEKOMEHYeT MOCIEA0BATEIbHOCTh M3YUYEHHUs1 y4eOHOro Marepuana ¢ y4éToM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO mpoliecca,
BO3pPACTHBIX OCOOCHHOCTEW oOydarommxcs. B mporpamme 1o OuOJIOTHH
peann30BaH MPUHIIMIT MPEEMCTBEHHOCTH C WM3Y4YE€HHWEM OHOJIOTUM Ha YPOBHE
OCHOBHOro 00miero oOpa3oBaHusi, Ojarogapss 4YeMy M[POCMATPUBAETCS
HAlpaBJICHHOCTh Ha TMOCJEIYIOUIEe pa3BUTHE OMOJOTUYECKUX 3HAHMM,
OpUEHTHPOBAHHBIX Ha (POPMUPOBAHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS,
HKOJIOTMYECKOTO MBIIUICHHS, MPEACTAaBICHUI O 340pOBOM 00pa3e >KU3HHU, Ha
BOCIIUTaHUE OEpPEKHOI0 OTHOIIEHUS K OKpYyXKarllel npupogHoit cpeme. B
nporpaMme Mo OMOJIOTHUU TaK)Ke MOKa3aHbl BO3MOXKHOCTH y4eOHOTO MpeaMeTa
«buonorus» B peammzanuu TpeboBanuit PI'OC COO k mnIaHUpPyEMbIM
JUYHOCTHBIM, METANPEAMETHBIM U TMPEAMETHBIM pe3ysbTaTaM OOy4YeHHUS U B
(OopMUPOBAHMN OCHOBHBIX BHUAOB Yy4e€OHO-TIO3HABATEIbHON JEATEIbHOCTU



00yyYaromMXcsl MO0 OCBOCHUIO COJIEPKAHUSI OUOJOTUYECKOTO OOpa3oBaHUs Ha
YPOBHE CpPEHEr0 00IIEro 00pa3oBaHMUsl.

VYyeOunlii mnpenmer «buosorus» Ha ypoBHE CpemHEro  00Iero
oOpa3oBaHMsl  3aBeplIaeT Ouoyioruueckoe oOpa3oBaHHEe B  IIKOJE H
OpUEHTHPOBAH HA PACIIUPEHHUE U YIIIyOJieHHe 3HAHUM 00yJaromnuXCs O KUBON
MPUPOJIE, OCHOBAX MOJICKYJSIPHOM W KIETOYHOW OMOJIOTUM, dMOPHUOJIOTHU M
OMOJIOTUM Pa3BUTHSI, TEHETUKU, CEJIEKIMU, OMOTEXHOJOTUU, HBOJIIOIMOHHOIO
YYEHHUSI U SKOJIOTHUHU.

N3yuenue ydeOHoro mpenmera «buosnorus» Ha yriayOJeHHOM YpPOBHE
OPUEHTHPOBAHO HA MOATOTOBKY OOYYAIONIMXCS K MOCIEAYIOMIEMY MOTYYCHHIO
OuoJIorTMYecKoro o0pa3oBaHUsi B By3aXx U OpraHu3alUix CpEeIHEro
npogeccuoHanbHOr0 00pa3oBaHusa. (OCHOBY €ro COAEpX aHHUs COCTaBIsET
cucteMa OMOJIOTHYECKUX 3HAHUH, MOTYUYEHHBIX PU U3YYECHUU O0yHarOIIUMUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHUYECKUX pa3[elioB OHWONOTMM Ha ypOBHE
OCHOBHOro oOmiero obOpaszoBanusi, B 10—11 knaccax 3TH 3HaHUS NOJYYaArOT
pasButue. Tak, pacupeHsl U yriryoJleHbl OMOTOTUYECKUE 3HAHUS O PACTEHUSX,
’KMBOTHBIX, rpudax, OaKTepusx, OpraHu3Me YyeJI0BEKa, 001X
3aKOHOMEPHOCTSIX ~ KU3HM, JIOTIOJHHUTEIBHO BKJIOYEHBI OHOJIOTMYECKHE
CBEICHHS MPHUKJIATHOTO M TOWCKOBOTO XapaKTepa, KOTOPhIE MOXKHO
WCIIONIb30BaTh KaK OPHEHTHUPBI IS TOCIEOYIOIEero BbIOOpa mpodeccuu.
Bo3moskHa Takke MHTErpaius OMOJOTUYECKUX 3HAHUW C COOTBETCTBYIOIIUMU
3HAHUSIMU, TOJYYEHHBIMU OOYYaIOIMIUMHUCS TPU HU3YYCHHH (DU3UKH, XUMUH,
reorpaduu U MaTEMaTUKH.

CrpykTypa mporpaMmbl no ydeOHOMy mpeametry "buosorus" orpaxkaer
CHUCTEMHO-YPOBHEBBI W HSBOJIONMOHHBIA TMOAXOABl K H3YYEHHUIO OHOJIOTHH.
CoryiacHO WM, W3Yy4aloTCS CBOWMCTBA W 3aKOHOMEPHOCTH, XapaKTEPHBIC IS
KUBBIX CUCTEM Pa3HOTO YPOBHs OpraHU3AINH, IBOJIOINHA OPTAaHNYECKOTO MUPa
Ha 3emiie, COXpaHeHHUs OHOJOTHYECKOro pa3zHooOpaszus miaHeTbl. Tak, B 10
KJIACCE€ M3Y4YalOTCsl OCHOBBI MOJIEKYJSIPHOW M KIJIETOYHOM  OHOJIOrHH,
AMOPHOJIOTUN ¥ OMOJIOTHH PA3BUTHS, TCHETUKH M CEJICKIINHA, OMOTEXHOJIOTHH U
CUHTETUYECKON OWOJOTHH, aKTyadu3upylTCS 3HAHUS OOYyYaroluxcs TI0
OoTaHWKEe, 300JIOTHHM, aHaTOMHUH, ¢Gu3nonoruu yeiaoBeka. B 11 kmacce
U3yYar0TCs SBOIOIIMOHHOE YYCHHE, OCHOBBI SKOJIOTHH U yueHue o onocdepe.

VYyeOunii mnpenmer «buosiorus» mnpu3zBaH 00eCHEUYUTh OCBOEHUE
00y4JaromuMucsi OUOJIOTUYECKUX TEOPUl W 3aKOHOB, HJAEH, NPUHIUIIOB U
MpaBuJj, JEXKAIIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa, 3HAHUHA O CTPOCHUH, MHOTOOOPAa3HUH U OCOOEHHOCTAX KJIETKH, OpraHu3Ma,
NOMYJISIUU, OUOIIEH03a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTUKEHUSX,



COBPEMEHHBIX  MCCIIEIOBaHUAX B  OHOJOrMH, NPHUKIAJHBIX  ACIEKTax
Ouonoruueckux 3HaHMWA. J[nsg  pa3sBuTHS U MOAAEpKAHUA — MHTEpeca
oOyyaromxcst K  OWOJOTMU  Hapsgy CO  3HAYUTENbHBIM  00BEMOM
TEOPETUYECKOr0 Marepuaiga B COJEpPKAHUM MpPOrpaMMbl 1O OUOJOTUU
MPEyCMOTPEHO 3HAKOMCTBO C HCTOPHEN CTAaHOBJIICHUS W PA3BUTUS TOM WU
MHOM o0yacTu OMONOTHH, BKIAJOM OTEYECTBEHHBIX U 3apyOe HBIX YUEHBIX B
penieHre BaXKHEHIIMX OMOJIOTUYECKUX U AKOJIOTMYECKUX MPOOIIEM.

Hens wusydenuss yueOHoro mnpeamera «buonorus» Ha yriayoaéHHOM
YpOBHE —  OBJAJCHUE OOYyYalOMMHUCA 3HAHUAMH O  CTPYKTYPHO-
(GYHKIIMOHAIBHOM  OpraHu3alMy  JKUBBIX CHUCTEM  pa3HOTO paHra U
puOOpETEHNE YMEHHI UCTOIb30BATh 3TH 3HAHUS B (DOPMUPOBAHUM UHTEpPECA K
onpenenéHHol o00JacT MPO(PECCHOHANBHON JEATEIbHOCTH, CBS3aHHOU C
Ouonorven, WM K BBIOOPY Yy4eOHOTO 3aBeACHUS [UIsl MPOJOJDKEHUS
OMOJIOTUYECKOT0 00pa30BaHMS.

JlocTxkeHne uenu u3ydeHus yudeOHoro mnpeamera «buonorus» Ha
yIIIyOJIEHHOM ypOBHE 00€CIIEUNBAETCS PEUIEHUEM CIEYIOIINX 3a]a4:

OCBOCHHE OOYYaIOIIUMHCSA CHCTEMbl OHOJOTMYECKHX 3HaHUH: 00
OCHOBHBIX OHOJIOTHYECKUX TEOPHSIX, KOHIEMIUIX, TUIOTE3aX, 3aKOHaX,
3aKOHOMEPHOCTSX M TpaBuiaX, COCTABISIOIIUX COBPEMEHHYIO €CTECTBEHHO-
HAay4YHYIO KapTUHY MHpa; O CTPOCHHH, MHOrooOpa3ud U OCOOEHHOCTSAX
OMOJIOTHYECKUX CHCTeM (KJIETKA, OpPTraHW3M, IOIYJIAINs, BHJ, OHMOTeOICHO3,
Oouocdepa); O BBIJAIOMMXCS OTKPBITUAX M COBPEMEHHBIX HCCIICIOBAHHMSIX B
OMoJIorNy;

O3HAKOMJIEHUE OOYy4YaloIIMXCAd C METOJAaMU TO3HAHUS >KHUBOW MPHUPOIBI:
MCCIIEI0BATEIbCKUMU  METOJAaMH  OMOJIOTMYECKUX HayK (MOJIEKYJIIPHON U
KJIETOYHOW OHOJIOTHH, SMOPHOJIIOTMM W OWOJOTUU pPa3BUTHsI, TCHETHKUH U
CEJNIeKIIMM, OWOTEXHOJOTMH W CHUHTETUYECKOW OWOJOTHH, TaJICOHTOJIOTHH,
AKOJIOTMH); METOJAMH  CaMOCTOSATEIBLHOTO TMPOBEACHUS OMOJOTUYECKUX
UCCJIeIOBaHU B JabopaTtopum W B mpupojae (HaOmoAeHUE, HU3MEpEHHeE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIAJICHUE OOYYAIONMIMMHUCS YMEHUSIMH: CaMOCTOSITEIbHO HaXOIUTh,
aHAIM3UPOBATh M MCMOJB30BaTh OUOJIOTHYECKYIO0 WH(DOPMAIUIO; TTOJIH30BaATHCS
OMOJIOTUYECKONW TEPMUHOJIOTHEN U CUMBOJIMKOW; YCTaHABIMUBATH CBSI3b MEX]Y
pa3BUTHEM OHOJOTUU M COLUATBHO-3KOHOMUYECKUMH U 3KOJIOTHYECKUMU
mpo0JeMaMu 4eJ0BEYECTBA; OLEHUBATh IMOCIEICTBHS CBOEH NEATEIBHOCTH I10
OTHOIICHUIO K OKpY>Kalolllel MPHUPOAHOI cpene, COOCTBEHHOMY 3J0POBBIO U
3II0POBBIO  OKPYXKAIOIIWX JIIOJICH; OOOCHOBBIBATH M  COONIOAATH MEPhI
npouIakTUKM UHPEKIUOHHBIX 3a00J€BaHUM, MPaBUJIa MTOBEJAEHUS B IPUPOC



u oOecrieueHuss 0€30MaCHOCTH  COOCTBEHHOM  JKM3HEACSTEIIBHOCTH B
YpE3BbIYAWHBIX  CHUTYyalUSIX TMPUPOAHOTO U TEXHOTEHHOTO  XapakTepa;
XapaKTepU30BaTh COBPEMEHHbBIC HAYUYHbIE OTKPBITUS B 00J1aCTH OMOJIOTUH;

pa3BUTHE Yy  OOYYalOlIMXCS  WHTEUIEKTYaJbHBIX UM  TBOPYECKUX
CIIOCOOHOCTEM B MpoIecce 3HAKOMCTBA C BBIIAIOIIMMUCS OTKPBITHUSIMU H
COBPEMEHHBIMH HCCIICIOBAHUSIMA B OMOJIOTHH, PEIIAEMBbIMHU €10 MpOOIeMaMH,
METOJ10JI0TUeH OHOJIOTUYECKOTO UCCJIeIOBaHNA, IIPOBEICHHUS
AKCIIEPUMEHTAJLHBIX  HCCIEAOBaHWM, pelieHuss OMOJIOTMYECKHX — 3ajad,
MOJIETTUPOBAHUST OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCMHUTAaHUE Y 00yUYAIONIUXCSl [IECHHOCTHOTO OTHOIIEHUS K KUBOUW MIPUPO/IE
B I1IEIOM M K OTIEIbHBIM €€ O0O0BbeKTaM U SBJICHUSM; (HOPMUPOBAHUE
AKOJIOTUYECKOM, TeHETUUECKOW IPaMOTHOCTH, OOIIEH KyJIbTYphl MOBEACHUS B
IPUPO/IC; UHTETPALINM €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHrue OOyYaloIUMHUCA KOMIETEHTHOCTH B  PalMOHAJIBLHOM
MIPUPOJIOTIOIB30BaHUU (COOJIOICHUE MPABUI MOBEACHUS B MPUPOJIE, OXPaHBI
BHUJIOB, JKOCHCTEM, OHOC]ephl), COXpPAaHEHHH COOCTBEHHOTO 370POBBS U
3MI0POBbSl  OKpYXKalOIMMX  Jiroaed  (coOmrofeHuss Mep  NpodUIaKTUKU
3a00JIEBaHHUIA, obecrieueHue 0€30MMacHOCTH KU3HEIEATEIbHOCTU B
YpE3BbIUYAMHBIX CUTYALMUSIX TPUPOTHOTO U TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE
WCTIOJb30BaHUs OMOJIOTUYECKUX 3HAHUN U YMEHUHN B MOBCEIHEBHOMN KU3HU;

CO37laHME YCJIOBHA IS  OCO3HAHHOTO  BbIOOpa  OOydYarouuMucs
VHIUBUIYaJIbHON oOpa3zoBaTeabHON TPAeKTOpUH, CIIOCOOCTBYIOIIICH
MOCJIEYIOIIEMY MPOPECCHOHAIIBHOMY CaMOOIPENEIEHNI0, B COOTBETCTBUU C
WHJIUBUAYATbHBIMU UHTEPECAMU U MOTPEOHOCTSIMU PETHOHA.

OOmiee 4YMCIO 4YacoB, OTBEJACHHBIX Ha W3ydeHUE OHUOJIOTUU Ha
yriIyOJIGHHOM YPOBHE CpeqiHero obmiero oobpazoBanusi, coctanisieT 204 gaca: B
10 kmacce — 102 ygaca (3 gaca B Henmenio), B 11 kmacce — 102 yaca (3 gaca B
HEJIENIO).

Ot6op opraHu3anMOHHBIX (HOPM, METOJIOB U CPEACTB OOyUYEHHUS OMOJIOTHH
OCYILIECTBIISIETCS C YUETOM CIEUU(PUKHU €T0 COJICPKAHUS U HAINPABJICHHOCTH Ha
MPOJIOJDKEHUE OWOJIOTMYECKOTO OOpa3oBaHMsS B OPraHU3AIMSAX CPETHETO
MPOQ)eCCUOHAILHOTO U BBICIIETO 00pa30BaHUS.

OO0s3aTenbHBIM  yCIIOBUEM MPpU OOyYEeHMHM OWOJIOTMM Ha YIIIyOJIEHHOM
YPOBHE SBJISIETCSI MPOBEJCHUE JIA0OPATOPHBIX M MpakTHueckux pador. Taxxke
y4JacThe  OOydYaromuxcsi B  BBIOJHEHWM  TMPOEKTHBIX W y4eOHO-
MCCTIEIOBATENbCKUX PAa0OT, TEMaTHKa KOTOPBIX OMPEACTSACTCS YYUTEIeM Ha
OCHOBE HUMEIOIIUXCS MaTepUaIbHO-TEXHUYECKUX PECYypCOB M  MECTHBIX
IPUPOAHBIX YCIOBUH.



COILEPKXAHUE OBYYEHUSA
10 KJTACC

ConepxaHue TporpaMMsbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B IIPOBEPKY
rocyapcrTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpeMeHHass OwojoTHss — KOMIUICKCHash Hayka. Kparkas wucropwus
pa3ButTusi Ouosioruu. buonornueckue Hayku M HU3ydyaeMble UMU TPOOJIEMBI.
OyHAaMEHTaNIbHbIEC, MNPUKJIAAHbIE W TOUCKOBBIE HAyYHBIE HCCIEIOBAaHUS B
OMOJIOTHUH.

3HayeHue Ouosiorud B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
Hay4yHOM KapTuHbl mupa. IIpodeccun, cBsizanHble ¢ Ouonorued. 3HayeHuUe
OMOJIOTUM B TPAKTUYECKON JEATEIBHOCTU YEJIOBEKA: MEAMIIMHE, CEIbCKOM
XO03IMCTBE, IPOMBIIUIEHHOCTH, OXPaHE IPUPOIBI.

JdeMoHcTpanumn

[Toptpetsl: Apucrtotens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y.
Hapsun, VY. I'apselt, I'. Menaens, B. . Bepuanckuii, W. I1. IlaBnos, U. U.
MeunukoB, H. . Basunos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, @.
Kpuk, /1. K. benses.

Tabmuiel u cxeMbl: «CBsi3b OMOJIOTUM C IPYTUMH Haykammuy, «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl M UX U3yYCHHUE

XKuBble cucTeMbl Kak mpeaMer uzyudeHuss Ouosoruu. CBOWMCTBA KUBBIX
CHUCTEM: E€IMHCTBO XUMHYECKOTO COCTaBa, IHUCKPETHOCTb M LEJIOCTHOCTb,
CJI0KHOCTh U YHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTraHU3alIMs,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTh, U3BMEHYMBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHM3alMu >KUBBIX CHCTEM: MOJEKYJSIPHBIM, KIETOYHBIM,
TKAHEBbIM,  OPraHU3MEHHBIM,  IONYJSALUOHHO-BUAOBOM,  SKOCHUCTEMHBIN
(6uoreonenoTnueckuit), 6mochepusiid. IIpormeccrl, MPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHBbIE TPHU3HAKU XKUBOTO. JKW3HB Kak (opma CyIecTBOBAHUS
marepuu. Hayku, wu3yyamonge KUBbIE CUCTEMbl Ha pPa3HbIX YPOBHSX
OpraHu3aluu.

N3ydenune xuBbix cucteM. MeTobl Ouonornueckoil Hayku. HaGmonenue,
U3MEPEHUE, DKCIEPUMEHT, CHUcTemaTu3auus, MertaaHanu3. [loHsatue o
3aBUCUMOW M HE3aBUCUMOW IepemeHHoW. [limaHupoBaHue >sKclniepuMeEHTa.
ITocranoBka u npoBepka runote3. Hyneas runoresa. [lonstue BeIOOpKU U €€
J0CTOBEpHOCTh. PazOpoc B Oumosormueckux maHHbIX. OIeHKa TOCTOBEPHOCTH



MOJTYUYEHHBIX PE3yJbTaTOB. [IpUUMHBI UCKaXXEHUS PE3YJIbTATOB IKCIICPUMEHTA.
IToHATHE CTATUCTUYECKOTO TECTA.

JdeMoHCcTpanuu

Tabmuubr 1 cxembl: «OCHOBHBIE MpPU3HAKU >KU3HW», «buonormyeckue
cucteMbl», «CBOMCTBAa JKMBOW Marepum», «YPOBHU OpraHU3alUd KUBOU
npuponb», «CTpoeHue >XMBOTHOM KJIETKW», « TKaHU >KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEYECKOTO opranusMay, «buoreonenos», «buochepa», «Metoss
U3YUYECHHUSI )KUBOU TTPUPOIBD.

OO6opynoBanue: J1abopaTopHoe  oOOpyaOBaHWE IS MPOBEICHHS
HaOII0ACHUI, U3MEPEHU, SKCIEPUMEHTOB.

IIpakTuyeckas pabGora «Vcnonp30BaHHE pa3IMYHBIX METOJOB IPHU
W3YUYEHUH KUBBIX CUCTEM.

Tema 3. buosorust KJIeTKu

Knerka — cTpykTypHO-(QyHKIIMOHATbHAA €IUHMIA >XUBOTO. Wcropus
OoTKpbITUsA KieTku. Pabotel P. T'yka, A. JleBenryka. Kierounas teopus (T.
[IBann, M. Ilneiinen, P. BupxoB). OCHOBHBIE NOJIOKEHHUSI COBPEMEHHOM
KJIETOYHOW TEOPHH.

Meronpl MOJEKYJSIpHOW W KJIETOYHOW OWMOJOTHU: MHMKPOCKOIIHS,
xpoMmarorpadusi, 37eKTpoPope3, METOJ MEUEHBIX aTOMOB, TU(ddepeHnaIbHoe
LHEHTpU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue uxcuposanHvix
K1emox.  DIEKTpOHHass  MUKpockomus.  KowngokanvHas — MUKpockonus.
Bumanvhoe (npusicusnennoe) uzyuenue Kiemox.

JdemMoHcTpanumn

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

Tabmuubr u  cxembl: «CBETOBOM  MHUKPOCKOI»,  «DIEKTPOHHBIN
MHUKPOCKOI», «ICTOpHUS pa3BUTHSI METOAOB MUKPOCKOITHI).

O6opynoBanue: CBETOBOM MHUKPOCKOI, MUKPOIpENapaThl PacTUTENbHbIX,
KUBOTHBIX U OaKTEpUATIbHBIX KJIETOK.

IIpakTnueckasi padora «M3ydyeHue MeETOJOB KIETOYHON OHOJIOTUU
(xpomatorpadusi, snekrpodopes, muddepennuansHoe IEHTPUPYTHPOBAHUE,
[IIIP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XHUMHUYECKHIN COCTaB KJIETKU. MaKkpo-, MUKPO- U YJIbTPAMHKPOJIEMEHTHI.
Boga u €€ ponb Kak pacTBOPHUTENS, PeareHTa, y4acTue B CTPYKTYpUPOBAHUU
KJIETKH, TETUIOPETYJISIINI. MuHEpallbHbIE BEIIECTBA KIETKU, UX OMOJIOTHYeCKas
poJib. PoJib KATHOHOB M AaHUOHOB B KJIETKE.



Oprannueckre BelIECTBAa KJIETKU. buonornueckue mnonumepsl. benku.
AMHMHOKHCIIOTHBIM  cocTaB OenkoB. CTPYKTYpel O€IKOBOM  MOJIEKYJIBI.
[lepBuunast cTpykTypa Oenka, NenTUAHAas CBsI3b. BTopuuHas, TpeTUyHas,
yeTBEepTUYHAsI CTPYKTYpbl. JleHaTypanus. CpoiictBa 6enkoB. Knaccuduxarms
6enkoB. buonornueckue GpyHKIMN OEIKOB. [IpuoHul.

Yrnesoapl.  MoHOcCaxapuabl,  AUCaxapuabl,  OJMIoOCaxapuabl U
noymcaxapuabl. OOmUNA TIaH CTpoeHUs U (U3MKO-XMMHUYECKHE CBOMCTBA
yrieBoioB. buonornueckue GyHKIIUU yTIeBOAOB.

Jlumuasl.  T'mapodunsHo-TUApOPOOHBIE  cBoMcTBa.  Kiaccudukarus
munuaoB. Tpurmuuepuasl, Gochomunuasl, BOCKH, cTepouabl. buonornueckue
¢ynkuun aunuaoB. OO0mKe cBOKWCTBA OMOJIOTMYECKHMX MEMOpaH — TEKYyYecCTb,
CIIOCOOHOCTB K CaMO3aMbIKaHHUIO, TOJTYPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK u PHK. CtpoeHne HyKI€MHOBBIX KHUCIOT.
Hyxneotunpl. [Ipunnun komriementapuoctu. [Ipasuno Yapradgda. Ctpykrypa
JHK — nBoiiHas coupaib. MecTOHaxoXJeHne U OHOJIOrMYecKue (QPyHKIUU
JIHK. Buaer PHK. ®yukuun PHK B kiieTke.

Crpoenue monekyiasl AT®. Makpospruueckue cBa3u B MoJiekysie ATO.
buonornueckue Gynkiuu AT®. BoccTaHOBICHHBIC TEPEHOCUYUKH, UX PYHKITUU
B KJeTke. /[pyeue uyxneosuompugpocamor (HT®D). CexBenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKHu.

CtpyktypHas ~ Ouonorusi:  OMoXxuMuueckue W Owodusmyeckue
UCCJICIOBAaHUSI COCTaBa M TPOCTPAHCTBEHHOW CTPYKTYpbl OHOMOJIEKYII.
Mooenuposanue cmpykmypol u @YHKyuii OUOMONEKY U UX KOMNJIEKCOS.
Komnvromepuoui  ousaun u opeanuueckuil cuHme3s OUOMONEKYL U UX
HEenpupoOHbIX AHATIO208.

JdemMoHcTpanumn

[Toptpersr: JI. Ilomuur, x. Yorcon, ®. Kpuk, M. VYwikunc, P.
®paunknun, @. Canrep, C. IIpy3unep.

Junarpammel:  «PacnpenesieHue XMMHUYECKUX DJEMEHTOB B HEXHUBOM
npupoze», «PacnpeneneHue XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIE».

Tabmuubr u cxemsl: «lleproguyeckas TadaMIIa XUMHUYECKUX SJIEMEHTOBY,
«CtpoeHue MOJIeKyJbl BOJIbI», «BelllecTBa B cOCTaBe OpraHu3MoBy», « CTpoeHue
MOJIEKYJIbI Oenka», «CTpYKTypbl OEKOBOW MOJNEKYJb», «CTpoeHHE MOJIEKYJ
yraeBoAoBy, «CTpoeHue MOJIeKyJ JunuaoBy», «HyKIIeMHOBBIE KHCIIOTBDY,
«Ctpoenne Monekysbl ATOy.

OO6opynoBanne: XUMAYECKAsI TOCYAa U 000PYI0BaHHUE.

JlabopaTtopnass paGora «OOHapyxeHHEe O€JIKOB C  MOMOIIBIO
KaueCTBEHHBIX PEaKIIHil».



JlaGopaTtopnass paGora «JccienoBaHue  HYKIEHMHOBBIX  KHUCIOT,
BBIJICJICHHBIX M3 KJIETOK PA3JIUYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tumel KIETOK: »yKapuoTHYECKas W MNpokapuothyeckass. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00PAa30BAHUS KIIETKH.

CrpoeHue mpokapuoTHUECKOW KieTKH. KilerouHas cTeHka Oaktepuil u
apxeii.  OCOOEHHOCTH  CTpPOEHHUS  TeTepoTpodHONM U aBTOTPOGHOI
POKAPUOTUYECKUX KIETOK. MeCTO U poiib MPOKApHUOT B OMOIIEHO3aX.

Crpoenue u  (yHKUMOHMPOBAHME  JYKApUOTUYECKOW  KIIETKH.
[Ina3matnueckas memOpana (masmanemma). CTpykTypa IUIa3MaTUYECKOH
MeMOpaHbl. TpaHCHOPT BEIIECTB 4Yepe3 IUIA3MaTUYECKYyI0 MeMOpaHy:
naccuBHbIN (nuddy3us, obneruénnas auddysus), aKTUBHBIA (MIEPBUYHBIA U
BTOPUYHBIA aKTUBHBIN TpaHcnopT). [lomynponunaemocts memOpanbl. Pabora
HaTPUI-KaJIMEeBOr0 Hacoca. DHAOLUUTO3: MUHOIMUTO3, (ParouuTo3. DK3OILUTO3.
Knerounass crenka. CTpykTypa W (YHKUMM KIETOYHOW CTEHKHM PACTEHUH,

rpuOOB.
[urorutazma.  Iluto3one.  Ilutockener.  JIBUKEHHME  IUTOIIA3MBL.
Opranou bl KJIETKH. OnnomeMOpaHHbIE OpPTraHOUJIbI KJIETKHU:

supomazmaruueckas cetb (II1C), anmapat ['onabkH, TM30COMBI, HX CTPOEHUE
n (pyHkmu. B3auMocBs3b OTHOMEMOpPaHHBIX OPraHOMAOB KieTKU. CTpoeHue
TPaHyJISIPHOTO peTukyinyma. Mexanuzm Hanpaenenus 6enkos ¢ IIIC. Cunte3
pacTBOpUMBIX O6eskoB. CHHTE3 KJIETOUHBIX MeMOpaH. [ aakuii (arpaHyJIIpHBbIi)
sHJOIUIa3MaTHUeCKuil peTukyiym. CekperopHast QyHKIus annapara [oibmxu.
Moouguxayus 6enkos 6 annapame I onvoxcu. Copmuposra b6enxos 6 annapame
Tonvoorcu. TpaHCOPT BEIIECTB B KiIETKE. Bakyolln pacTUTENbHBIX KIIETOK.
Knerounsiit cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOWIBI  KJIETKA: MHUTOXOHJAPWHU, IUIACTHJIBIL.
Ilpoucxoocoenue  mumoxonoputi  u  naacmuo.  Cumbuocenez  (K.C.
Mepeorckosckui, JI. Mapeynuc). CtpoeHue u (GYHKIIMM MUTOXOHIPUNA U
rtactu. [lepBudHbIe, BTOPUYHBIE U CIIOKHBIC MIACTHIBI (JOTOCHHTE3UPYIOIIINX
3YKapHuOT. XJIOPOILIACTHI, XPOMOILUIACTHI, JICNKOIUIACTHI BBICIIUX PACTCHUMN.

HememOpanusie  opranownmbl  kietku  CTtpoeHne ©  (QyHKIHH
HEMEMOpaHHBIX  OPTaHOMAOB  KIETKU. Pubocombl.  [Ipomedsxcymounsvie
Gunamenmor. MukpoduiiaMeHThl. AKmuHogvle Mukpoguiamenmol. MplIedHBIC
KIETKU. AKMUHOBbIe KOMNOHEHMbl HeMbluleyHbIX Kiemok. MUuKpoTpyOOuKH.
Knerounsiii 1ientp. CTpoeHHWE U JBIKCHHE IKIYTUKOB W PECHUYCK.
MuxkpotpyOouku uuromnasmbel. lLlentpuons. benku, accoyuuposanmvie ¢
Mukpoguramenmamu u Mukpompyoouxkamu. Momophwie benxu.



SAnpo. OOonouka sapa, XpOMaTUH, KapUoIIa3ma, SAIPBIILIKH, UX CTPOECHUE
u ¢yHkiun. SAnepHsiit 6enkoBbiii MaTpukc. [IpocTpaHCTBEHHOE pacmoioKeHne
XpOMOCOM B HHTepda3HOM sijipe. Jyxpomamun u 2emepoxpomamut. benxu
XpOMaTHHA — TUCTOHBI. /[unamuka s0epHoi 00070uYKu 8 mumose. SoepHuili
MPaAHCnoOpm.

Knerounbie BkmtoueHus. CpaBHUTEIbHAs XapaKTEPUCTHKA  KJIIETOK
9yKapUOT (PacTUTEIBHOM, )KUBOTHOM, TPUOHOI).

JdeMoHCcTpanuu

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

Tabmuupbl n cxembl: «CTpOEHUE 3YKAPUOTHUECKON KIeTKn», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHrne NPOKapUOTUUECKON KIETKI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl PacTUTEIIbHBIX,
KUBOTHBIX KJIETOK, MUKpOTIpenapaThl OaKTepUaIbHBIX KJIETOK.

JlabopaTopHass padora «l3yueHne CTpPOCHUS KIETOK PpPa3IMYHbIX
OpTraHU3MOB).

IIpakTuyeckas padora «3ydyeHue CBOMCTB KJICTOUHON MEMOpPAHBI.

JlabopaTopnas padora «VccrnenoBanue miaa3Moiu3a U JIETUIA3MOJIN3a B
PACTUTEIIBHBIX KIIETKAX).

IIpakTnueckass padora «/3ydyeHue JBWKEHHS LHUTOIUIA3Mbl B
PACTUTEIIbHBIX KIIETKAX».

Tema 6. O0OMeH BelleCcTB M NMPeBpPallleHUe JHEPTUH B KJIETKe

AccuMUIALIUS U TUCCUMIUIAIIMS — JIBE€ CTOPOHBI MeTa0oyim3Ma. THUIIbI
oOMeHa BelIeCTB: aBTOTPO(MHBIA U reTepoTpodHBIN. YyacThe KuUCIOpoaa B
OOMEHHBIX Mpoleccax. DHEPreTHYecKoe o0ecreueHre KIIETKH: IMpeBpallieHue
AT® B oOmeHHBIX mporeccax. {OEpPMEHTATHBHBIM XapaKTep peaKIuit
KJIETOYHOTO MeTabonu3ma. DepMeHThI, UX CTPOCHHE, CBOMCTBA U MEXaHU3M
nevicteusi.  Kodepmentel. Otiauuuss  ¢GEepMEHTOB OT  HEOPraHUYECKUX
KaTaJIu3aTopoB. bBeNku-akTUBaTOphl M OCJIKU-UHTUOUTOPHI. 3aBHUCHUMOCTD
CKOpPOCTH (DepMEHTATUBHBIX PEAKIIUM OT pa3IUuYHbIX (PaKTOPOB.

[lepBrUYHBI CUHTE3 OpPraHMYECKUX BeElIECTB B KieTke. DoTocuHTEs.
AHOKcueenHblli U oKkcueeHHvlll pomocunmes y baxmeputi. Ceemocobuparowue
nueMeHmsl U NUSMEHMbl pPeakyuoHHo2o yeHmpa. Pollb XJIOPOILIacCTOB B
nporiecce porocunresa. CBeroBas u TeMHOBas (a3bl. Domoodvixanue, Cs., Ca. u
CAM-munst  ¢pomocunmesa. IlpomyktuBHOCTh (oTrocuHTe3a. Brmsaue
pasnu4HBIX (AaKTOPOB HA CKOPOCTH (OTOCHHTE3a. 3HAUCHNE (POTOCHHTE3A.



XEeMOCHUHTE3. Pa3Hnoo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuUIUpyomue 0aKTepHH, Keae300aKTepuu, cepodaKTepuu, BOJAOPOIHBIC
OakTepuu. 3HaUYCHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buasl Opokenus. [IpoaykTel OpoxKeHUs U UX
WCIIOJIb30BaHUE YEIIOBEKOM. AHa’pOOHbIE MHUKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH W BO30OYIUTEH OOJIC3HEH.

AspoOHBIe OpraHU3MBbl. Drarbl AHEPTEeTUYECKOTO oOMeHa.
[logroTroBuTenbHbId  dTan. [nHKONIM3 — OECKUCIOPOIHOE pacCIIEIIICHUE
TJIFOKO3BI.

buonorndeckoe OKMCICHUE, WU KJIETOYHOE JbIXaHUe. POk MUTOXOHAPUI
B Ipoleccax Ouoyiormuyeckoro okucieHus. Luxnuueckue  peaxkuuu.
OxucnurensHoe GdochopusiupoBaHue. OHepeus MeMOPaAHHO20 2paodueHma
npomonos. Cunmes AT®: paboma npomonrot ATD-cunmaszwl. IlpeumyiiecTBa
a’poOHOro myTH OOMEHa BEIIECTB IMepea aHa’poOHBIM. DP(HEKTUBHOCTH
SHEPreTUYECKOro 0OMeHa.

JemoHcTpauun

[Toptpetst: Jx. [Tpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenwrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabmuiet u cxeMbl:  «DOTOCHHTE3», «IDHEPTETHUECKUM OOMEH»,
«buocunres 6enka», «CTpoeHue hepMeHTa», « XEeMOCUHTE3Y.

ObopynoBanue: CBETOBOM MHUKPOCKOTI, o0opyaoBaHue TUISt
MPUTOTOBJICHHS IOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass padora «l3yuyeHHe KaTaIUTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuiIa3bl WU KaTalla3bl)y.

JlaGopaTtopnass pa6ora «l3ydenune (epMEHTATUBHOTO pacHICIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

Jlaboparopnasi pabora «CpaBHeHHe mporeccoB (OTOCHHTE3a U
XEMOCHHTE3a.

JlaGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBennasi uHGopManus U peajin3anus eé B KIeTKe

Peakunun wmatpuuHoro cuHte3a. I[IpuHIUI ~KOMIUIEMEHTApHOCTH B
peakmsiX MaTPUYHOTO CHUHTE3a. Peanmsarus HacJIeACTBEHHOW WH(OpMAIUU.
I'eneTnueckuit ko, ero cBorcrBa. Tpanckpunuus — MatpuuHbliil cuate3 PHK.
[IpuHUUIIBI ~ TPAHCKPUMIMU:  KOMIUIEMEHTAPHOCTb, AHTHUIAPAJUICIbHOCTD,
acuMMeTpu4HOCTh. Co3pegsanue mampuynvix PHK 6 sykapuomuueckou kiemke.
Hekooupyrowue PHK.



Tpancmauus u e€ stanel. Yyactue tpaHcnoptHbix PHK B OnocunTese
Oenka. YcnoBusi OwmocuHTe3a Oenka. KoawmpoBanuwe amMuHOKUCTOT. Ponb
pubocom B OmocuHTE3€e OerKa.

Cogpemennvie npeocmasierus o cmpoenuu 2eHog. Opranuzaiysi reHoMa y
MPOKAPUOT U SYKApHUOT. Perysiius akTUBHOCTU T€HOB Y IpokapuoT. [ unoresa
onepona (®D. XKako0, XK. Mano). MonexynsapHvle Mexanusmbl IKCNPeCcull 2eH08
y aykapuom. Ponb Xxpomamuna 6 pezyrayuu pabomel 2eHog. Perynsuus
0OMEHHBIX MpoleccoB B kieTke. Kiierounsiii romeocTas.

Bupycel — HekjeTouHble (QOpPMBI JKU3HU M OOJIMTAaTHBIE Iapa3HTHI.
CtpoeHue TpPOCTBIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTeprodaros.
Kuznennwtit yukn J[HK-cooepocawux supycos, PHK-codepocawux eupycos,
baxmepuogacos. Obpammuas mpaHcKpunyus, pegepmasa, UHmezpasd.

Bupycubie 3aboneBaHus 4YelnoBeKa, JKUBOTHBIX, pacteHuit. CIIN],
COVID-19, conmanpabie 1 MEIUITUHCKHAE TTPOOIIEMEI.

Buoungopmamuxa: unmeepayus u ananuz 6orvuux maccusos («bigdatay)
CMPYKMYPHLIX  Ouoio2udeckux oanHvlx. Hanomexnonoeuu 6 oOuonocuu u
meouyune. Ilpoepammupyemvie  @dynkyuu  oenxos. Cnocobvt docmasxu
JleKapcme.

JlemoHcTpanumn

[Toptpetsr: H. K. Konbuos, . Y. IBanoBckui.

Tabmuiel m  cxeMbl: «buocuHTe3 Oenka», «l['eHeTHUeCKHIT KOI»,
«Bupycoy», «baktepuodarm.

IIpakTnueckas padora «Co3nanue MOAEId BUPYCA.

Tema 8. 7/Ku3HeHHbIN HUKJ KJICTKHU

Knerounslii nuki, ero mepuoabl W perynsuus. MuTepdaza U MHTO3.
OcobeHHOCTH TPOIIECCOB, TpoTeKaronx B uHTep(daze. [loaroToBka KIETKH K
nenenuto. IIpecuHrernueckuit  (MOCTMUTOTUYECKUM), CHUHTETHYECKUUA H
MOCTCUHTETUUECKUHN (TPEMUTOTUUYECKUI) EPUOIbI HHTEP(DA3BI.

Marpuunbii cunre3 [JHK — penmmkanus. [punouns! permmukanun JHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBATUBHBIA CHHTE3, AaHTHUIAPAJICIBHOCTD.
Mexanusm perukaiuu JJHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl U

TeaoMepasza. XPOMOCOMHBIMH Ha0Op KISeTKHM — KapHOTHIL. JIAIITOMIHBIN U
raruiougHeli  HAabopel XpoMocoM. ['oMonoruunble XpomocoMmbl. [lonoBbie
XPOMOCOMBI.

Henenne knetkn — MuUTO3. CTaguM MHUTO3a M MPOUCXOIAIIME B HUX
npouecchl. Tunbl MuTo3a. KaprokuHes U HUTOKUHE3. bruonornyeckoe 3Ha4eHUE
MHTO34.



Perynsanua MutoTrueckoro nukia Kietku. [Iporpammupyemast KiaeToyHas
ruoesp — arnomnTo3.

Krnerounoe siapo, XxpoMocombl, PyHKIIMOHAIIbHASI TeHOMUKA. Mexanusmul
npoaugepayuu, ouppepenyuposxu, cmapenus u euderu kiemox. «L{ugposas
K1emKay» — ououHgopmamuyeckue mooenu QyHKYUoOHUpOBaHUs KIemKu.

JemoHCcTpanumn

Tabmuubl u cxembl: «KU3HEHHBIM LUK KIETKW», «Mutos», «CtpoeHue
xpomocomy, «Permkanus [JHK.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKporpenaparsl: «Muto3 B
KJIETKaX KOPEIIKA JIyKa».

JlabopaTropnass  pabdora  «/M3yueHnme XpOMOCOM Ha  TOTOBBIX
MUKPOIIPENapaTaxy.

Jlaboparopnasi pabdora «HaOmionenue muTO3a B KIETKaX KOHYMKA
KOpEIIKa JIyKa (Ha TOTOBBIX MUKpPOIIpenaparax).

Tema 9. CTpoenne u GpyHKIMHM OPraHM3MOB

buonornueckoe pazHooOpasue OpPraHu3MOB. OJIHOKJIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

OcoOeHHOCTH  CTPOEHUS M JKU3HEAEATEIbHOCTH  OJHOKJIETOYHBIX
OopraHu3MoB. bakrtepuu, apxeu, OAHOKIETOYHbIE TPUOBI, OJHOKJIETOYHBIE
BOJOPOCIH, APyrue NpOoTUCTHL. KOJIOHManbHbIE OpraHU3MBl.

B3auMocBs3p yacTeld MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U
cucteMbl opranoB. Opranu3M Kak eIMHoe 1enoe. ['omeocras.

Tkanu pacrenuii. Tumsl pacTUTENbHBIX TKaHE: o0Opa3oBaTeNbHas,
MOKPOBHAs, MPOBOJSIIAs, OCHOBHAsI, MeXaHuyeckas. OCOOEHHOCTH CTPOEHUS,
(yHKUMN 1 pacoNIOKEHUs TKAaHEH B opraHax pacTeHUM.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIbI )KUBOTHBIX TKAHEH: SIIUTEINAIbHAS,
COCIMHUTENbHAS, MblledHas, HepBHasg. OCOOEHHOCTH CTpoeHUs, QYHKIUNA |
PacCIOJIOKEHUS TKAHEN B OPraHaX KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble W T€HEpaTUBHBIE OpraHbl pacteHuil. OpraHbl u
CHUCTEMBI OPraHOB JKMBOTHBIX M 4eyoBeka. DYHKIMHU OpPraHOB U CHUCTEM
OpraHoB.

Omnopa Tena opranu3mMoB. Kapkac pactenuid. CkeleTbl OJHOKIECTOYHBIX U
MHOTOKJICTOYHBIX XWBOTHBIX. HapykHblii 1 BHYTpeHHUU ckeneT. CTpoeHue H
THUIIBI COEJUHEHUS KOCTEH.

JIBukeHne OpraHu3MoB. JIBH)KEHHME OJHOKJIETOYHBIX OPraHU3MOB:
amMEOouaHOE, )KTyTUKOBOE, peCHUYHOE. J[BM)KEHNEe MHOTOKJIETOYHBIX PacTEHUI:
TPONU3MBl M HACTWH. JIBHM>KEHHWE MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA!
MblleyHas cucreMa. Pednekc. CkeneTHble MBI U UX padoTa.



IIutanue opranusmon. Ilormomenue BOABI, YIJIEKHCIOrO Ta3za M
MHHEPAIBHBIX BELIECTB pacTeHUAMU. [IuTanme KUMBOTHBIX. BHyTpHIonoctHoe
U BHYTPHUKJIETOYHOE TuIIeBapeHue. I[IuTtaHne mNO3BOHOYHBIX KUBOTHBIX.
Otnensl  OUIIEBAPUTENBHOrO  TpakTa.  [lWlieBapuTENbHBIE  KEJE3BI.
[InmeBapuTenbHas CHCTEMA YEII0BEKA.

Jlpixanne opranu3moB. Jlpixanue pacteHuil. JlpIXaHue IKHBOTHBIX.
Huddysus razoB uepe3 NoBepxHOCTh KieTkU. KoxHoe abixanue. JlpixaTenbHas
noBepxHOCTh. JKabepHoe u Jné€royHoe JbIxaHue. JIpIxaHWE TO3BOHOYHBIX
KUBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOXXHEHUE CTPOCHUS JIETKUX
II03BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHas CHCTEMa 4YeJIoBeKa. MexaHusm
BEHTWISILMNA JIETKUX Yy NOTUL M MIEKONUTAKOMUX. Perynsuus apIxaHus.
JlbIxaTenbHble 0OBEMBI.

TpancriopT BEmECTB y OpraHu3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTCHUMU.
TpaHncopT BemIECTB y XMBOTHBIX. KpOBEHOCHass cucteMa M €€ Oprasbl.
KpoBeHocHass cucTteMa TIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl U KpoBb. Kpyru KpoBooOpamieHusi. DBOJIOLHOHHbBIE
YCIOKHEHUSI CTPOCHUSA KPOBEHOCHOM CHUCTEMBI II03BOHOYHBIX JKUBOTHBIX.
Pabora cepara u eé perymsmms.

Brigenenne y opranusmoB. Beinenenue y pacteHuil. Beigenenwe y
KUBOTHBIX. CokparurenbHble Bakyosd. Opranbl BelaeneHus. Puibrpanus,
cekpenuss U oOpaTHOE BcachblBaHME KaK MEXaHM3Mbl pabOThl OPraHoOB
BblielIeHHA. CBs3b MOJOCTH Tela C KPOBEHOCHOM U  BBIACIUTEIBHOU
cucreMamu. BplieneHue y NO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Iloukw.
Crpoenue u pyHKmoHupoBanue HeppoHa. OOpa3oBaHKE MOYM Y YEIOBEKA.

3amurTa y OpraHvM3MOB. 3allIUTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopbl
OakTepuil W NMCTHI MPOCTEHIMX. 3alUTa y MHOTOKJIETOYHBIX PACTCHHIA.
Kyrtukyna. CpeacrBa nacCUBHOM M XUMUYECKOM 3a1UThl. DUTOHIUABIL.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX IPOHU3BOIHBIE.
3ammTa opranusma ot OosesHeil. UMmyHHas cuctema yenoBeka. KieTouHslit u
rYMOpaJIbHbIA UMMYHUTET. BpOXXIEHHBIA U TIPUOOPETEHHBINA criennuPruUecKuit
UMMYHUTET. TeopHs KIIOHaIbHO-CEIEKTUBHOrO nMMyHurera (I1. Dpaux, ©. M.
bepuer, C. ToneraBa). BocnaiurenbHble OTBETHl OpraHu3MoB. Pouib
BPOXKJIEHHOTO UMMYHHUTETA B Pa3BUTUN CUCTEMHBIX 3a001€BaHUN.

PazgpaxxumocTte ¥ perymsuuMs y OpPraHu3MoB. PazgpaxumocTts y
OIHOKJIETOYHBIX OpraHm3moB. Takcucel. PazgpaxumMocTts W perymanus y
pactenuid. PocToBBIE BEIECTBA U X 3HAYCHHUE.

HepBHas cucrema u pednexkropHas perynsuus y >KUBOTHbIX. HepBHas
cucteMa U €€ OTHENbl. OBOJIOUUOHHOE YCIOXHEHUE CTPOCHHS HEPBHOU



CUCTEMBI Yy KUBOTHBIX. OTIEIbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX.
Peduiexc u pedprektopHas ayra. be3ycioBHbIE U yCIOBHBIE PEQIICKCHI.

I'ymopanbHas peryiasiuus ¥ SHAOKPUHHAS CUCTEMA )KUBOTHBIX M YEJIOBEKA.
XKene3pl SHOOKPMHHONW CHUCTEMBI M HMX TOPMOHBI. [lelicTBME TOPMOHOB.
B3aumocBs3p HEpBHOM M 3HIOKPUHHOM cucteM. | 'mnoramamo-runodusapHas
cucrema.

JdeMoHCcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuupbr u cxembl: «OIHOKIETOUYHBIE BOJOPOCIN», «MHOTOKIETOYHbBIC
BoJopocimy», «bakrepum», «lIpocrenmmey, «Opranbl HBETKOBBIX PACTEHUIY,
«CucrtemMpl OpraHoB TO3BOHOYHBIX >KUBOTHBIX», «BHyTpeHHEE CTpOCHUE
HaceKoMbIX», « Tkanu pacteHui», «KopHeBbie cucteMbl», «CTpoeHue cTeOs»,
«CTpoeHue JIMCTOBOM IIIACTUHKWY», « TKaHU KUBOTHBIX», «CKEIET YET0BEKa,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpIxarenbHas
cucremMa», «HepBHas cucrema», «Koxka», «MpbllieuHas CUCTEMAay,
«BpienurenbHas cuctemMay, « JHIOKPUHHAS cuctemMan, «CTpOCHHE MBI,
«Mmmynutety, «KumeuHnomnonoctHeie», «Cxema TUTaHUS  PACTCHUI»,
«KpOoBEHOCHbIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpoeHue Tuapb»,
«Ctpoenue mnanapun», « BHyTpeHHEe CTpOeHUE AOKIEBOro YepBs», «HepBHad
cuctemMa poiO», «HepBHas cucrema ssrymkun», «HepBHas —cucrema
npecMbikatomuxcs», «HepBHas cucrema nrTuny», «HepBHas cucrema
MIIeKonuTaromux», «HepBHas cuctema uenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpenapaThl OJHOKJIETOUYHbIX
OpraHW3MOB, MMKpONpenapaTbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKLIHH
HaCEKOMBIX, UTJIOKOXKHX, JKMBBIE DK3EMILISIPhl KOMHATHBIX PACTCHU, repbapuu
pacTeHHMil pa3HbIX OTJEIOB, BIAXKHBIC Mpenaparbl >KUBOTHBIX, CKEJIEThI
MMO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX »KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHuE MJi1 JEMOHCTPALMM TOYBEHHOIO W BO3IYIIHOTO MHUTAaHUS
pacTeHM, pacileIUieHus] Kpaxmaja W OeJKOB MoJ| JeHCTBUEM (DEPMEHTOB,
o0opyoBaHuE MJisi JEMOHCTPAllMM OIBITOB MO W3MEPEHUI0 KU3HEHHOU
€MKOCTH JIETKMX, MEXaHW3Ma JbIXaTEIbHbIX JIBU)KEHUN, MOJIEIH TOJIOBHOTO
MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHrne TKaHEH paCTCHUIN.

JlabopaTopHas padora «/3yyeHre TKaHEN KUBOTHBIX).

JlaboparopHasi padora «/3yueHue opraHoB [IBETKOBOI'O PACTEHUS.

Tema 10. Pa3mHo:KeHHe 1 pa3BUTHE OPraHU3MOB



®opMbl Pa3MHOKEHHSI OPraHU3MOB: Oecrolioe (BKJIIO4asi BET€TaTUBHOE) U
nojoBoe. Bwuasl 0ecnosioro pa3MHOXKEHHUS: TOYKOBAHHUE, CIOPYJIALMS,
dbparmMeHTanus, KIOHUPOBAHUE.

[TonoBoe pa3mHoxkeHue. [lonoBeie KIIeTKH, Wiau rameTsl. Meito3. Ctaguu
Meno3a. IloBegenune xpomocom B menose. Kpoccunrosep. buonormueckuit
CMBICII MEHO03a U TTOJIOBOro Ipouecca. Meno3 U €ero MECTO B dKU3HEHHOM IIUKIIE
OpraHU3MOB.

[Ipen3zaponpimieBoe paszButue. ['ameroreHes y KHUBOTHBIX. [losoBbIE
xene3pl. OOpa3zoBaHME UM pa3BUTHE IMOJOBBIX KiIeToK. CrnepmaToreHes u
ooreHes. CTpoeHue MOJIOBBIX KIETOK.

OmnoaoTBOpeHHE U HIMOPHUOHAIBHOE Pa3BUTHUE KUBOTHBIX. CrocoObI
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHEe. [lapTeHorenes.

NHnuBuyanbHOE pa3BUTHUE OPraHU3MOB (OHTOTEHE3). OMOpHOJOTUS —
HayKa O Pa3BUTUHU OPraHu3MOB. Mopgocenes — oOna u3 2nasuwvix npooaem
ambpuonoeuu. Kownyenyus mopgocenos u modenu mopghocenesa. Cramuu
AMOpHOreHe3a KUBOTHBIX (Ha mpuMepe JArymku). [pobnenue. Tumbl
npoOneHus. /lemepmunuposannoe U — HEOEPMUHUPOBAHHOe  Opob/ieHue.
bnacmyna, munvt  6aacmyn. OcobGeHHOCTH JApOOJEHHUS MIIEKONUTAIOIMINX.
3apojbIlieBble  JUCTKU (TacTpyJiamus). 3akjajJka OpPraHOB W TKaHEW U3
3apOJBIIIEBbIX JIMCTKOB. B3amMHOE BIMSHHE YacTe pa3BUBAIONIIETOCS
3apojpliiia (AMOpHUOHATbHAS MHAYKIHS). 3aKiIa/iKa MjIaHa CTPOCHUS KUBOTHOTO
KaK pe3yibTaT HEpPapXUYECKUX B3aMMOJECUCTBUM T'E€HOB. BiusHue Ha
AMOPHOHATILHOE PA3BUTHUE PA3TMYHBIX (DAKTOPOB OKPYIKAIOIICH CPEIbI.

Poct u pa3Butue xuBoTHBIX. [locTamMOpuonanehbiil nepuon. Ilpsamoe u
HempsMoe pa3Buthe. PazButue ¢ meramopdo3oM y O€CMO3BOHOYHBIX U
MMO3BOHOYHBIX XUBOTHBIX. BHOJIOTHMYECKOE 3HAYEHUE MPSMOr0 M HENpsIMOTO
pPa3BUTHUSI, UX PACHPOCTPAHEHHUE B MpHpoje. TUlbl pocTa >KMBOTHBIX. DaKTOPHI
peryJIiliid pOCTa KUBOTHBIX M 4yejoBeka. CTaauud MOCTIMOPHUOHAIBHOTO
pa3BUTHUS y )KUBOTHBIX M uesoBeka. [leprosl onToreHesa yenoneka. CtapeHue
U CMEPTh KaK OMOJIOTHYECKHUE MTPOIIECCHI.

Pasmuoxxenne u pasButue pacrenuid. ['ameropur u crnopodur. Meiio3 B
KU3HCHHOM TIMKJe pacteHud. OOpa3zoBaHuMe CHOp B TIpolecce Meiosa.
I'amerorenes y pacrenunil. OIUIOQOTBOPEHHUE W PA3BUTHUE PACTUTEIBHBIX
opraHu3MoB. J[BoifHOE OIJI0IOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpazoBaHue
Y pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryJsiIUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JemoHCcTpanumn

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



Tabmuubr u cxemsl: «BeretatuBHOE pa3MHOXeHHUE», « THIbl Gecronoro
pasMHOXKEHUD», «Pa3sMHOXEHHE XJIaMUAOMOHANBD, «Pa3MHOXKEHUE 3BIIICHBDY,
«PazmHOXenue  tuape», «Mewnosz», «XpoMocombl»,  «l'ameroreHes»,
«CTpoeHne AMLEKIETKN U criepMaTo3onia», « OCHOBHBIE CTAaIUU OHTOICHE3a»,
«lIpsmoe m Hempsimoe pasBuTHE», «Pa3BUTHE MaWCKOTO KyKa», «Pa3Burume
capaHun», «Pa3Butme mArymkm», «/I[BoMHOE OIIONOTBOPEHHE Y IIBETKOBBIX
pactenui», «CTpoeHHME CEMSH OIHOAOJBHBIX M JBYJOJBHBIX PAacCTCHUI»,
«JKM3HEHHBIN LMKI MOPCKOM KamyCTeDy, <«OKHM3HEHHBIM LHKI MXay,
«KW3HEHHBIN UKJ TaOPOTHUKAY, « KU3HEHHBIN LIUKI COCHBI.

O06opynoBaHue: CBETOBOM MHUKPOCKOIN, MUKpPONpenaparbl SUIEKIETOK U
CIIEpPMATO30UI0B, MOAENb «LIMKIT pa3BUTHA JIATY K.

JlaboparopHasi padora «l3yyeHue CTpOEHUs IOJIOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpenaparax».

IIpakTnyeckass padora «BbIsIBICHHE NMPU3HAKOB CXOACTBA 3apOABIIIEH
IT03BOHOYHBIX )KUBOTHBIX).

JlabopaTopHass padora «CTpoeHHME OpPraHOB pPa3MHOKEHUSA BBICIIHNX
pacTEeHUI».

Tema 11. I'eHeTKa — HayKa O HACJIEJACTBEHHOCTH W M3MEHYUBOCTH
OPraHu3MoB

Hcropust cTaHOBIIEHHUS M pa3BUTUSl T'€HETUKH Kak Hayku. PabGoter I
Menpens, I'. ne @puza, T. Moprana. Posb 0T€4eCTBEHHBIX YUEHBIX B PA3BUTHU
renetuku. Padotel H. K. Konerosa, H. WM. BaBunoBa, A. H. benosepckoro, I
J1. Kaprieuenko, 10. A. ®unumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETHYECKHE IIOHATHS W  CHUMBOJBL. | OMOJIOTrMYHBIE
XPOMOCOMBI, AJJIENBHBIE T'€HBI, aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA W
pelieCCUBHBIN MpPHU3HAK, TOMO3UTOTa, T€TEPO3Ur0Ta, YUCTas JUHUS, THOPHUIBI,
reHotun, @eHotun. OCHOBHBIE METOAbl TEHETHUKU: T'HOPUA0IOTHYECKUM,
LIATOJIOTUYECKU I, MOJIEKYJISIPHO-TEHETUYECKUM.

JdemMoHcTpanuu

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. N.
Basunos, A. H. benozepckuit, I'. [I. Kapneuenko, 0. A. ®unmunuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuubl 1 cxeMbl: «MeTobl TeHETUKIY, «CXeMbl CKPEIIUBAHUSD.

JlabopaTtopnas pabGora «/[po3opuna kak OOBEKT TI'€HETHUUYECKUX

HCCIIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACAEACTBEHHOCTH
MounoruOpunnoe ckpemuBanue. [lepBeiii 3akoH Menaenss — 3aKoH

C,Z[I/IHOO6p8,3PI}I I‘I/I6pI/II[OB IEPBOro IMOKOJCHHUA. HpaBI/IJ'IO AOMHWHHUPOBAHUA.



Bropoii 3akoH MeHnenss — 3aKOH paculieryieHusl Tpu3HakoB. L{urtomornueckue
OCHOBBI MOHOTHOPUIHOTO CKpeluBaHus. [ umore3a 4yucToThl ramer.

AHnanusupyrouiee CKpEIIMBAHUE. [TpoMexyTOUHBII XapakTep
HacJyie[joBaHusl. PaciienieHne nNpru3HaKkoB MPU HETIOJIHOM JOMUHUPOBAaHUU.
HuruOpuaHoe ckpemuBaHue. Tperuid 3akoH MeHnens — 3akoH

HE3aBUCHUMOTO  HACJIIEJOBaHHWS  MpPU3HAKOB. lluTosiorMueckne  OCHOBBI
JTUTHOPUIHOTO CKPEIIMBAHMUS.

CuemienHoe  HacienoBanue  npusHakoB. PaGotet  T. Moprana.
CuenyieHHOE HacleIOBaHUE T'€HOB, HAPYILICHHE CIETUICHUS MEXIy TE€HAMH.
XpOMOCOMHas TEOPHS HACIIEICTBEHHOCTH.

I'eneTnka mona. XpoOMOCOMHBIA MEXaHU3M ONPEACICHUS T0da. AyTOCOMBI
U TIOJIOBBIE  XPOMOCOMBI. ['OMOramMeTHbli W  TE€TEPOraMEeTHBIM  IOJI.
I'eneTnyeckass CTpyKTypa IIOJOBBIX XpoMocoMm. HacienoBaHue IIpHU3HAKOB,
CUEIUICHHBIX C TTOJIOM.

I'eHotnn kak wenoctHas cucrema. llmeroTponusi — MHOKECTBEHHOE
nercTBUue reHa. MHOXKECTBEHHBINM ajuIen3M. BzanmMoaelcTBre HeaUICIBHBIX
reHoB. KommiiementapHocTs. Onuctas. [Tonumepus.

['eHeT4yeCcKUi KOHTPOJIb Pa3BUTHSI PACTCHUM, KUBOTHBIX M YEJIOBEKA, a
Takke (PU3HOJIOTUYECKUX MPOIECCOB, MOBEACHUS M KOTHUTHUBHBIX (YyHKIIUH.
'eneTnueckue MeXaHU3Mbl CHUMOHMOTEHE3a, MEXaHU3Mbl B3aUMOACHCTBUS
«XO3SIMH — Tapa3uT» U «XO35UH — MHKpPOOMOM». ['eHeTHYecKne acheKThl
KOHTPOJISI U U3MEHEHHUS HACJIEICTBEHHON WH(OpMAIINK B TTOKOJICHHUSX KIETOK U
OPraHU3MOB.

JlemoHcTpanumn

[Toptpetst: I'. Mennens, T. Mopras.

Tabmuubr u cxembl: «llepBbiit U BTOpoOi 3akoHbl Menaens», «Tperuit
3akOH  Mengens»,  «AHanusupylomiee — ckpemuBaHue»,  «HemnomHoe
nomMuHupoBanue», «CIIeTUICHHOE HAacJIeIOBaHUE MPU3HAKOB Yy JIPO30(PHUIIBDY,
«I'enetnka mnona», «Kapuotun yenoBekay, «KapuoTum apo30duib,
«Kapuotun nTuub», «MHOXKECTBEHHbIM —aenusm», «B3zaumoneiicTBue
TE€HOBY.

O6opynoBanue: MOJENb JJIs JEMOHCTpAIlMU 3aKOHOB €IUHOO0Opa3us
TUOPHUIOB TIEPBOTO TIOKOJEHUS M pacUIeIJICHUs] TPU3HAKOB, MOJCNb s
JEMOHCTpAllUA 3aKOHA HE3aBUCUMOI'O HACJIEIOBAHUS NMPU3HAKOB, MOJENb JIA
JEMOHCTPALUK CUECIICHHOTO HACJIEAOBAaHUS MPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpormpenapar: «Jlpo3zodumay.

IIpakTuyeckas padora «l3yueHue pe3yJbTaToOB MOHOTMOPUIHOTO
CKpEUIUBaHUsA Y APO30(DUIBI».



IIpakTuyeckass pad6ora «VI3ydeHwe pe3ynbTaTOB  JUTHOPUIHOTO
CKPEIIHUBAHUA Y IPO30(DUITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue renotuna u cpeasl npu GopmMupoBaHuHM (HEHOTHUIIA.
N3meHunBOCT, npu3HAKOB. KadyeCTBEHHBIE W KOJMYECTBEHHBIC IPU3HAKHU.
Buapl N3MEHUNBOCTH: HEHACIIEACTBEHHAS U HACIICICTBEHHAS.

MoaudukanmonHas HW3MEHYUBOCTh. Ponb cpensl B (popmMupoBaHUM
MOIU(PUKAUOHHOM M3MEHYUBOCTH. Hopma peakuuu MIpU3HAKa.
Bapuanuonnsiii psg u BapuanuonHas kpuas (B. Moranncen). CpoiicTBa
MOJIU(PUKAIIMOHHOW U3MEHUUBOCTH.

I'enoTunnueckas NU3MEHYUBOCTD. CsBoiicTBa T€HOTUIINYECKOM
W3MEHYMBOCTH. BHABI T'€HOTHIIMYECKOH M3MEHUYMBOCTH: KOMOMHATHBHAI,
MYyTallMOHHAs.

KomOunaTuBHas M3MeHYMBOCTb. Mei03 M MOJIOBOM MPOIECC — OCHOBA
KOMOMHATHBHOM HM3MEHUYMBOCTH. Polb KOMOMHATUBHOM W3MEHYHMBOCTH B
CO3/IaHUM TE€HETHUYECKOTO pa3HoOOpa3us B Ipejenax OJHOTO BHUA.

MyTanroHHas U3MEHYMBOCTh. BHABI MyTaluid: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W HWHIYUMPOBaHHbIC MyTaluu. SaepHble U
uuToruiazMatuueckue  mytanuu. (CoMaTM4ecKue W TOJIOBBIE  MYTAIUHU.
[IpruriHBl BO3HUKHOBEHUS MyTalid. MyTareHsl U UX BIMSHUE HA OPTaHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TIpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencTBeHHoi u3menunBoct (H.M. BaBunos). BHesnepHas n3MeHUMBOCTD U
HACJICJICTBEHHOCTb.

Onueenemuxa u OSNUEHOMUKA, POJb INUCEHEMUYECKUX (HaKkmopos &
HACe008aHUU U USMEHUUBOCMU (DEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JdemMoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.

Tabmuiet u  cxembl: «Buasl usmeHumBoCcTH», «MoaudukanroHHas

U3MEHUYHUBOCTEY, «KomOnnaTuBHas U3MCHYUBOCTHY, «Metio3y,
«OnmnonorBopenue», «l'eHeTHdyeckue 3a0oyieBaHUS  4elloBeka», «Bumisl
MYTaLHA.

O6opynoBaHue: KUBbIE U repOapHbIE SK3EMIUISIPbl KOMHATHBIX PACTCHUIH,
pucyHku (doTtorpadguu) >KMBOTHBIX C PA3TMYHBIMU BUIAMH U3MEHYUBOCTH.

JlabopaTopHasn pabora «HccnemoBanne 3aKOHOMEPHOCTEN
Moau(UKAIIMOHHOW u3MeHUYUBOCTH. llocTpoeHue BapHallMOHHOTO psAga U
BAPUALIMOHHOU KPUBOW».

IIpakTnueckas padora «Myrtamuun y Apo3oduisl (Ha TOTOBBIX
MUKpOIIpenaparax)».



Tema 14. I'eneTuka yesioBeka

Kapuorun yenoseka. MexayHapoiHas mporpaMma MCCIIEIOBaHUS T€HOMA
yernoBeka. MeToapl  HM3ydYeHUsT TEHETMKM YelIOBEKAa: T'€HEaJlOrnYecKui,
OJIM3HEIOBBIH, LATOr€HETUYECKUH, MOMYJISIIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpeMeHHOE  OMpENEeNICHUE  TEeHOTHIIA:
MOJJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHCJIE€ C MIOMOIIBIO
[MI[P-ananu3a. HacnencrBenHsle 3a0ojeBaHUs  4YelOBEeKa. [ e€HHblE U
XpOMOCOMHBIE  OOJe3HH  4YeloBeka. bonesHn ¢ HacleaCcTBEHHOMH
IIPEAPACIIOIOKEHHOCTHIO. 3HayeHue MEIULUHCKOU TEHETUKH B
MPEAOTBPALICHUHU U JICYEHUU F€HETHYECKUX 3a00JieBaHUM yenoBeka. Meauko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CTBONIOBBIE KJIETKHU. [TonsTue
«TEHETUYECKOTO Tpy3a». OITUYECKHE AacCHeKThl HCCIEAOBaHUN B 00JacTH
PEIaKTUPOBaHUs T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (GakTophl TOBBIIMICHHON YYBCTBUTEIBHOCTH YEJIOBEKA K
(¢u3nMuecKkoMy W XHMHYECKOMY  3arpsi3HEHHUIO  OKPYXKAalolled  Cpepbl.
['eneTnyeckas nmpenpacnoOKEHHOCTh YEJIOBEKA K MATOJIOTHSM.

JdemMoHcTpanumn

Tabnuub! u cxemsbl: «Kapuotun yenosekay, «MeTonbl U3y4eHUs] TEHETUKA
yesoBekay, «I'eHeTnueckue 3a00J€BaHUsl YETOBEKay.

IIpakTnyeckas padora «CocTaBieHUE U aHAIN3 POLOCIOBHOW.

Tema 15. Cesntekuiusi OpraHu3MoB

JlomecTuKanus W CelIeKIUs. 3apOXkKIACHUE CEIEKIMU W JTOMECTUKAIIHUH.
VYuyenne H. W. BaBumoBa o IleHTpax mnpouCXOXIEHHUS W MHOTO00pa3us
KYJIbTYPHBIX pacTeHu. PoJib cenekuu B CO3aHUHU COPTOB PACTECHUN U MOPOJ
#*uBOTHbIX. CopT, mnopoma, mTaMM. 3aKOH TOMOJIOTUYECKHX PAIOB B
HaciaencTBeHHoM wu3MeHuuBoctTd H. WM. BasumoBa, ero 3HaueHue A
CEJICKIIMOHHOU paboTHI.

Metoasl cenekiMoHHOW paboThl. MCKYyCCTBEHHBIM OTOOp: MAacCOBBIM U
WHIVBUAYaJIbHBIA.  OJTanbl  KOMOWHAIIMOHHOW  cenekuuu.  McnblTanue
MpoU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUITY C TOMOIIBIO OIEHKH
¢eHoTHNa MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio ananu3a JIHK.

HckyccTBeHHBIN  MyTareHe3 Kak METOJ[ CEJEKIIMOHHOW  paloThI.
PagnanvoHHbll W XUMHYECKUM MyTareHe3 KakK HWCTOYHUK MyTalud y
KyJIbTYPHBIX (pOpM OpraHu3MoB. Vcnosib30BaHHME T€HOMHOTO pPEAaKTUPOBAHUS
u MetofoB pexkomOuHaHTHBIX JIHK ams momyuyenus ucxomnoro mMarepuana st
CEJICKLIHH.

[Tomyuyenue MTOJIUILIONIOB. BryTtpuBnaosas THOpUIU3ATIHSL.
bnuskoponcTBeHHOe — ckpeliuMBaHWe, WM MHOpuAMHT. HepoactBeHHoe



CKpenuBaHue, wim ayTopuauur. ['eTrepos3nc u ero mpuumebl. Vcnonb3oBaHue
retepo3uca B cenekuun. Otnanénnas rudbpunuzanud. [Ipeononenue 6ecrionus
MEXBUJOBBIX THUOPUIIOB. [lOCTHIKEHMSI CENEeKIMHU PpACTEHUH U IKUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHue U U3yYEHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUI
U UX JUKAX POJWYEHd JIsi CO3JaHUS HOBBIX COPTOB U THUOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYJbTYp. H3yuenue, coxpanenue u ynpasienue
2CHeMUYeCKUMU  pecypcamu  CeNbCKOXO3SAUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YeNAX VIYUUIEHUS CYWeCmBYIOUUX U CO30AHUS HOBbIX NOPOO,
JUHUL U KPOCCO8, 8 MOM HYUCIe C NPUMEHEHUEeM COBDEMEHHbIX Memo0o8
HAYYHbIX UCCTIe008AHUL, NEPed08bLX U0l U NePCNEeKMUBHBIX MeXHOI02ULL.

JdeMoHcTpanumn

[Toptpetsi: H. M. BaBunos, Y. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpstaenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuiet u  cxeMmbl: «LleHTpbl TPOUCXOXKIECHUSI W  MHOrooOpasus
KYJbTYPHBIX PacTEHUI», «3aKOH TOMOJIOTUYECKHX PSAJO0B B HACIEICTBEHHOM
U3MEHUUBOCTHY», «MeToasl cenekium», «OTnanéHHas rulOpuan3anus»,
«MyTtarenes.

JlaGopaTtopHass pabGora «l3ydyeHue COPTOB KyJbTYpHBIX DPACTEHUU WU
MOPOJT TOMAITHUX KUBOTHBIX).

JlabGopaTopHas padora «/3ydeHre METOJ0B CEJIEKIIMN PACTCHUI.

IpakTnueckas padora «IIpuBuBKa pacTeHUIN.

Jkckypeusi «OCHOBHBIE METOJIbI U JOCTHMIKEHUSI CEJIEKIIMU PacTeHUH U
KUBOTHBIX  (Ha  CEJIGKIMOHHYK  CTaHLUUIO,  IUIEMEHHYI0  (epmy,
COPTOMCHBITATENHBIN YYacTOK, B TEIUIMYHOE XO3SICTBO, B JIaDOpaTOpHIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

Tema 16. BuoTexHOJI0THSA U CHHTETHYECKAS OMOJIOTUS

OOBeKThI, UCIOJIb3yeMble B OMOTEXHOJIOTHUU, — KJIETOUHBIE M TKaHEBbHIC
KyJbTYpbl, =~ MHUKPOOPTaHHU3MBI, WX  XapaKTepUCTHUKA. TpagulliOHHAas
OMOTEXHOJIOTHS: XJIeOOMeUeHne, TMOJyUYeHHEe KHUCIOMOJIOYHBIX MPOAYKTOB,
BuHOAEIne. MukpobOuonorudeckuii cuHTe3. OOBEKTHI MUKPOOHOTOTHYECKUX
TexHoJoruii. [Ipon3BoAcTBO O€Ka, aMUHOKHCIIOT U BUTAMHHOB.

Co3naHue TeXHOJIOTHI U MHCTPYMEHTOB IEJICHANPABICHHOIO U3MEHEHUS
U KOHCTPYUPOBAHUSI TE€HOMOB C LEJIbI0 MOJYYEHUS OPraHU3MOB U HX
KOMITOHEHTOB, COJIEP>KaINX HE BCTPEUAIOIIMECS B MPUPOE OMOCUHTETUYECKUE
My TH.

Knerounas naxenepus. MeTonbl KynbTypbl KJIETOK M TKAHEW PACTEHHUU U
#KUBOTHBIX. KpuoOanku. Comartuueckass TUOpUAM3ALMA W COMATHYECKUUN



sMOpuorenes. Mcnonb3oBaHue ramaiougoB B CEIEKIUU pacTeHuul. [lonyuenue
MOHOKIIOHANbHBIX anmumer. Hcnonvsoeanue  MOHOKIOHANbHBIX u
NOJUKIOHANbHBIX aHmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJJOTBOPEHUE.
PexoHcTpyKknMst — SHWLEKIETOK M KIOHHPOBAHHME  KUBOTHBIX.  Merog
TPAHCIUIAHTALIMM SIEP KIETOK. Texnonocuu 0300po6nenus, KyIibmusuposanus u
MUKDPOKIOHATLHO20 PASMHONCEHUS CENIbCKOXO3AUCTNGEHHBIX KYAbMYD .

XpoMOCOMHass U T€HHasg WHKEHepHs. VICKyCCTBEHHBI CUHTE3 I€Ha U
koHcTpyupoBanue  pexomOuHaHTHeIX JIHK.  Cosdanue  mpamnceennwvix
opeanuzmog. JIOCTMIKEHUS M IIEPCIEKTUBBI XPOMOCOMHOW UM  T'€HHOWU
MHXEHEPUH. DKOJIOTHYECKUE U ITUUECKUE MPOOIEMbl TECHHOW MHKEHEPHH.

Memuuunckue OuorexHosioruu. IloctreHomHass uu@poBas MeaMIIMHA.
[MI[P-nmuarHocTrika. MeTa0OJIOMHBIM aHaIW3, TEHOLICHTPUYECKUM aHaIHU3
[IPOTEOMA 4YEJIOBEKA I OLIEHKUM COCTOSHMS €ro 310poBbs. lcmosib3oBaHue
CTBOJIOBBIX KJETOK. TapretHas Ttepanuss paka. 3D-Ouomnxenepus s
pa3paboTKu (yHIAMEHTAIBHBIX OCHOB MEIUIMHCKHUX TEXHOJOTWM, CO3AaHUs
KOMILJIEKCHBIX TKaHEH COYETaHUEM TEXHOJIOTHM TPEXMEPHOTO OMONPUHTUHIA U
ckaddonnuHra s perieHus 3a1a4 NepcoHaTU3UPOBAHHON MEIULIUHBI.

CoznaHne BEKTOPHBIX BAaKIUH C LEIbI0 0OecredeHns KOMOMHUPOBAaHHOM
3amuThl oT Bo30yaureneit OPBU, ycTtaHOBIeHHE MOJIEKYJISIPHBIX MEXaHU3MOB
¢ynkunonupoBanusi PHK-copepkamux  BUPYCOB, BBI3BIBAIOIIUX  0CO0O
oracHble 3a00JIeBaHNs YEJIOBEKA U )KMBOTHBIX.

JdemMoHcTpanuu

Tabmuuer wu  cxembl:  «Vcmonp30BaHWE  MUKPOOPTaHU3MOB B
MPOMBILIJICHHOM — TIPOU3BOACTBE», «Kiertounas wunxenepus», «l'eHHas
WHXXEHEPHUS.

JlabopaTropHnasi pa6ora «/3yueHue oObeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «llonyuyeHre MOTOYHOKUCIBIX POAYKTOBY.

IkceKypeusi «broTexHoMOTHS — BaKHEWINAsh MPOU3BOIWTENBHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOCTBO)».

11 KITACC

Tema 1. 3apokaeHue U pa3BUTHE IBOJIOLUHMOHHBIX NMpeACTaABJIeHU B
OHOJIOTHH

OpomonnonHas Teopus Y. JlapBuHa. I[IpenrnochUlki BO3HHMKHOBEHUS
napBuHU3Ma. JKu3Hb 1 Hay4dHas aesteabHocTh Y. JlapBuHa.



JIBikymue cuisl  SBoJoIMKM  BUoB 1o Y. JlapBuHy (BBICOKas
MHTEHCUBHOCTh Pa3MHOXKEHUSI OpPraHW3MOB, HACJIEJACTBEHHAs W3MEHUYUBOCT,
0opb0a 3a CyIIeCTBOBaHHE, €CTECTBEHHBIM U HCKYCCTBEHHBIN 0TOOD).

Odopmienne cuntetnueckoil teopuu sBomonuu (CT3I). HelTpanbhas
teopusi HBomonuu. CoOBpeMEHHas SBOMIOINMOHHAs OHOJOTUs. 3HAYCHHE
ABOJIIOITMOHHOW Teopuu B (OPMHPOBAHUM €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa.

JdeMoHCcTpanuu

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krosee, Y. Hapeun, C. C. UetBepukos, U. U. IlImaneraysen, k. Xomnaein, /.
K. benses.

Tabmuupbr u cxembl: «Cucrema xuBoil npuponsl (mo K. JlunHero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (HopMUpOBaHHUS
MPUCIIOCO0JICHUN Y pacTeHUM W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapupyta nytemectsus Y. Jlapsuna», «Haxomxku Y. [lapBuHa», «DopMsbl
O0oppOBl  3a  cymecTBoBaHue», <«llopoasl romybeit», «MHoroodpasue
KyJIbTYpHBIX (GopM KamycTbl», «lloponbl momMamiHMX >KUBOTHBIX», «Cxema
oOpazoBanusi HOBbIX BuJ0B (1o Y. JlapBuny)», «CxemMa COOTHOIICHUS
JBIDKYIIUX CHJI ABOJIIOIUNY», «OCHOBHBIE MOJIOKEHUS CUHTETUYECKOU TEOPUH
ABOJIIOLIUNY.

Tema 2. MUKPO3BOJIIOLNSA U €€ Pe3yJIbTAThI

[Tonynsiuus Kak »JeMeHTapHas eauHuua »HBodtouud. COBpEMEHHbIE
METOJIbl OIIEHKM T'E€HETHYECKOTO pa3HOooOpa3usi M CTPYKTYPHI TOIMYJISIIHIMA.
N3menenue reHO(OHIAa MONYJALMH KakK 3JIEMEHTApHOE SBOJIIOIMOHHOE
siBJIeHUE. 3aKOH reHeTnueckoro paBHoBecus Jx. Xapnau, B. BaiinOepra.

DOneMeHTapHbIe (aKTOPHl (ABMKYIIHME CHUJIBI) SBOJIONHUHA. MyTarmOHHBINA
mporecc. KomOmHaTMBHAs W3MEHYMBOCTH. [lpeiid reHoB — ciydaifHbie
HEHAINpAaBJICHHbIE W3MEHEHMsS 4YacTOT ajieled B momyiasuusx. OPdekt
ocHoBartelnsd. Ipgexkm OymuLiouno2o eopaviuika. CHudCeHue ceHemuyecKo2o
pasnoobpazus: npudunsl u cieocmsus. Ilposenenue sghgpexma opetigha cenos 6
oonbwux u  manelx nonynayusx. Murpanuu.  M3onsmus  momymisiuii:
reorpadudeckas (IpoCTpaHCTBEHHAsS ), OMOJIOTUYECKas (PEPOTyKTUBHAS ).

EcrecTBeHHbIll 0TOOp — Hampapisitomuid (akTop 3BoJOLUA. DOpPMBI
€CTECTBEHHOI0 OTOOpa: JABWXKYLIUH, CTAaOWIM3UPYIOMIMMA, pa3pbIBAIOIIMIA
(nu3pyntuBHbIi). [TonoBoit 0T60p. BO3HUKHOBEHME U HBOJIIOLUS COIIMATBHOTO
MIOBEJICHUS )KUBOTHBIX.

[Tpucnoco6IeHHOCTh OPraHU3MOB KaK pe3yiabTaT MHUKPOIBOJIOIUH.
Bo3nukHOBeHHE  mpHCHOCOOJieHU y  opraHu3MoB.  ApoMopdo3bl U



UIA0AJaNTaL|H. [Tpumepsl MPUCTIOCOOTCHUI y OPraHu3MOB:
Mopdonoruueckue, (QPUINOIOTUYECKUE, OHOXHUMHUYECKHUE, IOBEICHUECKHUE.
OTHOCHUTENBHOCTD MPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xputepun u cTpykTypa. BumooOpa3zoBaHue Kak pe3ysbTaT
MUKpO3BOJIIOIUU. M3omsamus — kimoueBoit paxktop BumooOpazoBanus. [lytu u
CIIOCOOBI BHUI000pa30BaHUS: aJIoNaTPUUYECKOe (reorpaduueckoe),
CUMIIATpUYECKOoe  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (MOJUIUIOUIU3AIINS,
rudpuauzanms). JJuTenbHOCTh IBOTIOIIMOHHBIX MPOIECCOB.

Mexanuzmbl (HOpMHUPOBAHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Pons »BoMOIIMOHHONW OWONOrMM B  pa3pabOTKE HAay4YHBIX METO/IOB
COXpaHeHMs1 OuopazHooOpa3usi. MUKpPOIBOIONUS U KOSBOJIOLMS MMApa3UTOB U
uxX Xo3sieB. MexaHusmbl (HOPMHUPOBAHUSA YCTOWYMBOCTH K AHTUOMOTHUKAM U
crtoco0Obl OOpHOBI ¢ HEH.

JemoHcTpanun

[Toptpetsr: C. C. YUeTBepukos, 3. Maiip.

Tabmuubl 1 cxeMmbl: «MyTanmoHHass U3MEHUYMBOCTHY, «llomynsunonHas
CTpyKTypa Buua», «Cxema TmposiBIeHUS 3akoHa Xapau—BaiinOepray,
«JIBMKyIIME CHUIIBI 3BOJIOLUNY», «IJKOJOTMYECKas] W30JALUS MOIMYJISIHMA
ceBaHCKOU (openny, «I'eorpaduyeckass 30U JTUCTBEHHUIIBI CUOUPCKON U
JUCTBEHHUIIBI JaypcKoity, «llomysiMoHHbIE BOJHBI YUCICHHOCTH XHUITHUKOB
U KepTB», «Cxema JeHCTBUS €CTeCTBEHHOTO 0TOOpa», «DopMbl GOpHOBI 3a
CyILleCTBOBaHUE», «VHAYCTpUAIBHBIN MeEJaHu3M», <OKHBBIE HMCKONIAEMBIEY,
«IToxkpoBUTENBECTBEHHAs OKpacka >XKMBOTHBIX», «lIpemymnpexnaromas okpacka
KUBOTHBIX»,  «Dusmonornueckue  agantauum»,  «lIpucnocodbieHHOCTH
OpraHu3MOB U €€ OTHOCUTEIbHOCTH», «Kputepuu Buna», «BUabl-IBONHUKNY,
«Ctpyktypa Buaa B mpupoae», «Cmocobbsl  BUA00Opa3OBaHUSY,
«"eorpaduueckoe BUI000pa30BaHue TPEX BUJIOB JIAHIBIIIE,
«IKOJIOTHYecKOe BUA000pa30BaHUE BUAOB CUHUI, «llonuImonibl pacTeHuin»,
«KamycTHo-peieuHbIil THOpUIY.

OOGopynoBanue: repbapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, dYyuesa
NITUIl ¥ 3BEPEH C MpUMEpaMHu PazIUYHBIX MPHUCIIOCOOJICHUMN, dydena MTHI] U
3BEpeil pas3HbIX BUIOB, repOapuu pacTeHUH OMU3KUX BHUIIOB, 0OPAa30BABIIUXCS
Pa3JIMYHBIMU CTIOCOOAMH.

JlaGopaTopHasi padora «BbIsBIEHME HU3MEHYMBOCTH Y 0OCOO€H OJHOIO
BHUJIAY.

Jladoparopnasi paGora «lIpucrmocoOneHuss OpraHU3MOB U WX
OTHOCHTEJbHAS 11€JIeCO00Pa3HOCTHY.



JlabopaTopnass pa6ora «CpaBHeHHE BHUIOB MO MOP(HOIOTHUYECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BOJIIOLMS U €€ Pe3yJibTAThI

Metoapl u3yueHMs Makpod’BOMOLMH. [lajgeoHTONOrMYecKue METO/bI
u3ydeHus oHBomouuu. Ilepexoanbie (opmbl U (GUIOTEHETUYECKUE PSAbI
OpraHU3MOB.

buoreorpaguyeckue mMeTospl u3yueHus sBostonnu. CpaBHeHue (Jopsl U
(ayHbl MaTepukoB U OcTpoBOB. buoreorpaguueckue obmnactu 3emiu. Bupbl-
SHJAEMUKH U PEIIUKTHI.

OMOpHOJIOTHYECKME U CPAaBHUTEIBHO-MOP(OJOTUYECKHE  METObI
M3Y4YEHUsl SBOJIOUMU. ['eHeTMueckue MeXaHU3Mbl SBOJIOLMK OHTOTE€HE3a U
NOSIBJIEHUS. 3BOJIIOLMOHHBIX HOBUIECTB. ['OMOJIOTrMYHBIE M aHAJOTUYHBIE
opranbl. PyniuMeHTapHble OpraHbl M aTaBU3Mbl. MOJEKYISIPHO-TEHETHYECKUE,
OMOXMMHUYECKHME M  MaTeMaTHYEeCKUE  METOAbl  U3YYEHHUS  HBOJIIOLUU.
I'omonoruunsie reHpl. COBpEeMEHHBIE METO/bI MOCTPOCHUS (PUIOTEHETUUECKUX
JIEPEBBEB.

XPOMOCOMHBIE MYTaLlMH U 3BOJKOLUS TEHOMOB.

OOmue 3akoHOMEpHOCTH (IpaBwia) 3BOJOUUHU. [lpunyun cmemsvi

@dyHKYyU. Heob6patumocTs ABOJIIOLIMH. AnanTtuBHas paauanusi.
HepaBHOMEPHOCTH TEMITOB SBOJIIOIUH.
JdemoHcTpanuun
IToptpetsl: K. M. bap, A. O. KoBanepckuii, @. Mromiep, 3. ['ekkenb.
Tabau1b! u CXEMBI: «PuoreHeTHYECKUMN pn JIOIIaan,

«ApxeonTepukc», «3Bepo3yoObie smepb», «Creronedansn», «PuHHODUTH,
«CeMeHHbIE NanopoTHUKW», «buoreorpapuueckue 30HbI 3emuu», «perid
KOHTUHEHTOB», «PemukTel»y, «HauanbHble cTaauu SMOpHOHAIBHOTO Pa3BUTHUS
ITO3BOHOYHBIX JKMBOTHBIX», «l'OMOJIOTMYHBIE M AaHAJIOIMYHBIE OpraHbD»,
«PyauMeHTb», «ATaBU3MBI», «XPOMOCOMHBIE HAOOpbI  4YeJOBEKa W
muMnan3e», «l JaBHble HampaBieHHUS ABOMIOIUNY, «OO0NIME 3aKOHOMEPHOCTH
ABOJIIOLIUNY.

O6opynoBaHue: KOJJIEKIUU, TepOapuu, MYJSKH HCKOMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISKH TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PyAUMEHTAPHBIX OPraHOB
U aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. IIpoucxo:kaenne u pa3BuTue >KU3HUA HA 3emuie

Hayunble rumorte3bl NMPOUCXOXKIACHHS >XKU3HU Ha 3emse. AOuWorenes u
naHcrepmus.  JloHayyHble — OpPEACTaBICHUS O  3apOXKICHUM  JKU3HU
(kpeamonu3M). ['mmore3a NOCTOSHHOIO CaMO3apOXKACHHUS JKU3HU M €€



onpoBepkeHue onsitamu  ®O. Pemu, JI. Cnammanunanm, JI.  Ilacrepa.
[IpoucxoxneHne )KU3HU U aCTPOOHOIOT U

OcHOBHBIE ~ JTambl ~ HEOpraHudeckol  sBomonmu.  IlmanerapHas
(reostornyeckasi) HBOJOLMA. XHUMHUYECKash SBONIONMSA. AOHOT€HHBIN CUHTE3
OpraHu4eckux BemecTB U3 Heopranmdyeckux. Ombir C. Mummiepa u I'. FOpu.
O6pazoBanue noiuMmepoB u3 MoHomepoB. KoarepatHas rumoresa A. U.
OnapuHa, runore3a nepBuyHoro OynboHa JIk. XosjgeiHa, TeHeTHYecKas
runore3a I'. Mémnepa. Pubosumsl (T. Yek) m rumore3a «mupa PHK» V.
['un6epra. ®opMupoBaHre MEMOpPaH U BOSHUKHOBEHHUE MPOTOKIIETKHU.

HUcropusa 3emnm u Metonpl €€ m3ydeHus. lIckormaemble OpraHMYECKHe
octatku. ['eoxpoHonorus u e€ meroabl. OTHOcCHTENbHAas W aOCOJIOTHAA
reOXpOHOJIOrus. I'€0XpOoHOIIOrHYecKas KaJla: 30HbI, 3pbl, IEPHUOJIBI, SITOXH.

HavaneHble 3Tamel oprasvudeckoi 3Bosronuu. [losBiieHHE M 3BOIIOLHSA
MEPBBIX KJIETOK. DBOJIIOIMSA MeTa0oau3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MHUKpPOOHBIE OHMOIUIEHKM Kak aHajor IMEepBbIX Ha 3emile
coobuiecTB. CTpoMaTtoauThl. [TpoKapHOTHI U 3yKapUOTHI.

[Ipoucxoxaenue DYKapHOT (cumOuorenes). DBOJIIOIIMOHHOE
IPOUCXOXKJEHNE BUPYCOB. IIpOHMCX0XKI€HHE MHOTOKJIETOYHBIX OPraHW3MOB.
Bo3HMKHOBEHHE OCHOBHBIX I'PYII MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl BOJIIOIMU BBICITUX pacTeHuil. OCHOBHBIE apoMOP(O3bI
pacrenuid. Beixon pacreHunit Ha cymry. IlosiBieHHE CIIOPOBBIX pPacTeHUN U
3aBoeBaHue UMM cymu. CeMeHHble pacTeHus. lIponcxokIeHne IBETKOBBIX
pacTEHUN.

OcHOBHBIE ATalbl 3BOMIOLUUU XKUBOTHOrO Mupa. OCHOBHbIE apoMOpP(O3bI
AKUBOTHBIX. Bennckas (ayna. KemOpuiickuil B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunoB. IlepBble  XopmoBble KHMBOTHbIE. JKW3Hb B BOoJEe. OBOJIIOLUA
Mo3BOHOYHBIX. [Ipoucxoxnenune ampubuii u pentwmid. [IpoucxoxaeHue
miekonuTaromux W nrul. [lpunnun kimodeBoro apomopdosza. OcBoeHue
0€eCr03BOHOYHBIMU ¥ TO3BOHOUYHBIMU >KUBOTHBIMU CYIIIH.

Pa3BuTne xu3HM Ha 3emule MO 3paM UM NEPUOAAM: apXeul, MPOTEPO30M,
Majeo30i, Me3030i, KaiHo30i. OOmas xapakTepucTHKa KiuMara |
reoJlornyeckux mnpoueccon. [losiBiieHne U paciBeT XapaKTEpHbIX OPTaHU3MOB.
VYriieobpazoBaHue: €ro yclioBUs U BIMSHHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPaHHUS — SKOJOTMYECKHE KPU3UCHI Ipouwioro. IIpuanHsl
U CIEICTBUSA MAacCOBBIX BbIMHpaHUi. COBPEMEHHBIM IKOJIOIMYECKUN KpHU3UC,
ero ocobennoctu. [Ipobiema coxpanenus 6nopazHooOpasust Ha 3emiie.

CoBpemeHHas cucteMa opranndeckoro mupa. [IpuHiuns! knaccupukanum
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.



JemoHcTpanumn

[Moptpetsi: @. Penu, JI. Cnannanuanu, JI. [lactep, . 1. Meunukos, A.
N. Onapumn, [Ix. Xongein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6muier u cxemsl: «Cxema onbiTa @. Penny», «Cxema onbita JI. IlacTepa
[0 M3YYCHHIO CaMO3apoKJeHusa xu3Hu», «Cxema ombita C. Mwumiepa, I
Opu», «9Tansl HeopraHUYECKo IBOSIIOIUNY, «I €0XpoHOIOTHYECKas IIKaJay,
«HauvanpHple 9Tanbl OpraHvyeckoi sBomronum», «CxemMa o0Opa3oBaHMs
AYKapUOT MyTEM cuMmOMoreHesza», «Cucrema XUBOU NpUpoabl», «CTpoeHue
BUpyca», «Apomopdo3bl pacreHuit», «PuHnoputh», «OIHOKIETOYHbBIE
Bozopocan», «MHOrokJIeTouHble BoAopocin», «Mxu», «llamopoTHUKNY,
«l'onocemennble pacTeHus’», «OpraHbl UIBETKOBBIX pacTeHui», «Cxema
Pa3BUTHSL KMBOTHOTO MHpa», «ApoMopQo3bl KUBOTHBIX», «lIpocTeitmme»,
«Kumeunononoctueie», «Ilmockue dvepBu», «Unenucronorue», «PoiObD,
«3emHOBOMHBIEY, «lIpecMmbikatommecs», «lItuupy, «MuekonuTarIme,
«Pa3BuTHe XU3HU B apXEUCKOM 3pe», «Pa3BuTme XU3HU B NPOTEPO30MCKOU
ape», «Pa3BuThMe JKU3HM B NANEO30MCKOM dpe», «PazButne Xus3HuU B
Me3030MCKOi 3pe», «Pa3BUTHE KU3HU B KailHO30MCKOU 3pe», «CoBpeMeHHas
CHCTEMA OPraHUYECKOr0 MUPAY.

OOGopynoBanue: repdbapu pacTEHUU Pa3IUYHBIX OTIEIOB, KOJIJICKIIMU
HACEKOMBIX, BJIQXHbBIC TIPENaparbl >KUBOTHBIX, PAKOBHUHBI MOJIJIIOCKOB,
KOJUIEKIIMM MTJIOKOKUX, CKEJIEThl MO3BOHOYHBIX YKMBOTHBIX, Uyyesja MNTHUIl U
3BEpEU, KOJUICKUMH OKAMEHEJIOCTEM, IOJE3HbIX HCKONAEMbIX, MYJISIKHU
OPTraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryansnasa JgalGopatopHass padora «MonenupoBaHUE OIBITOB
Munnepa—tOpu 1o u3ydeHHIO a0UMOTe€HHOTO CHHTE3a OPraHUYeCKUuX
COCIMHEHHI B TIEPBUYHON aTMOCheEpe».

JlaGopaTopnas padora «/3ydyeHue u ONUCAaHUE HMCKOMAEMbIX OCTAaTKOB
JIPEBHUX OPTaHU3MOBY.

IpakTnueckasi padora «l3yueHne oCoOOCHHOCTEH CTpOEHHUS paCTEHUM
Pa3HBIX OTAEIOBY.

IIpakTuyeckass  padora  «/3ydeHnme  OCOOEGHHOCTEH  CTPOCHUS
MMO3BOHOYHBIX )KUBOTHBIX).

Tema S. IIpoucxoxkaeHune 4eji0BeKa — AaHTPOINOIeHe3

Paznensl u 3aqaun aHTPONOIOTHU. METOIBI aHTPOTOJIOTUH.

CraHoBieHUE MPEICTABICHUIN O MPOUCXOXKICHUH YEeJIOBEKA. Peuruo3xeie
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CxoncTBo uenoBeKka € JKUBOTHBIMU. (CHCTEMAaTHYECKOE MOJIOKEHHE
yenoBeka. CBHUIIETENIBCTBA CXOJICTBA YEJIOBEKA C YKUBOTHBIMU: CPABHUTEIBHO-



MOPQOIOTHIECKHE, AMOPHOJIOTUYECKHE, (bU3HOI0T0-OMOXMMUIECKHE,
noBesneHueckue. OTauyus 4YeloBeKa OT KUBOTHBIX. lIpsMoxoxkaeHue u
KOMILIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BHUTHE rOJOBHOTO MO3ra U BTOPOM
CUTHAJIbHON CHUCTEMBI.

JBwxkymme  cuibl  ((hakTOphl) — aHTPOIIOTEHE3a:  OMOJOTUYECKHE,
counanbHble. COOTHOIICHHE OWMONOTMUYECKUX W COLHUANbHBIX (DAaKTOPOB B
AHTPOIIOTECHE3E.

OcHoBHBIE cTaguu aHTpornorenesa. PanHue yenoBekooOpa3Hbie 00E3bsIHbI
(IpOKOHCYJBI) W paHHWE TIOHTUIBI — OOIIME TMPEIKH YeTOBEKOOOpa3HBIX
00€3bsiH U JtoJiel. ABCTPAIONUTEKU — JABYHOTHE TpeAKu Hrojen. YemoBek
YMEIIbIM, NEPBBIE W3TOTOBIICHHS OpyIud TpyAa. UemoBeK NPAMOXOISIIMA U
NEepBBIM BbIXOA JroAei 3a mpenensl Adpuku. YenoBek reinenbOeprckuii —
oOIui MpeoK HeaHAepTaTbLCKOro YelIOBEKa M YelloBeKa pasyMHoro. YemoBek
HEAHJEPTATbCKAN KaK BHUJI JIOJIEH XOJOAHOTO KiauMara. YenoBEeK pa3yMHBIN
COBPEMEHHOTO THWIIA, JCHUCOBCKUM YEJOBEK, OCBOCHHE KOHTMHEHTOB 3a
npenenamu Adpuku. [TaneoreneTnka U najieoreHOMHKA.

DBOJIIONMSI COBPEMEHHOTO YesioBeKa. ECTeCTBEHHBIN O0TOOD B MOIMYJISIIIUSIX
yesoBeka. MyTalMOHHBIN mporiece U noauMopdusm. [lomynsiiiroHHbIE BOJHBI,
npeiid renoB, Murpanus u «3¢h(EKT ocHOBATEINSH B MOMYJIAIUSAX COBPEMEHHOTO
YEI0BEKA.

UYenoseueckue packl. Ilonstue o pace. boisbimme pacel: eBporieonaHas
(eBpasuiickasi), aBCTpajO-HErpoujHas (dPKBATOpUANbHASA), MOHTOJIOUIHAS
(a3narcko-aMepukaHcKas). BpeMs U myTH pacceleHus 4ejJoBeKa IO TUIAaHETE.
EnuncTtBO yenmoBeueckux pac. HayuyHas HECOCTOATENBHOCTH pacu3Ma.
[Iprcnoco61eHHOCTh YeloBeKa K Pa3HbIM YCJIOBUSAM OKPYKAIOUIEH CpeJbl.
Brnusaue reorpaduueckord cpembl u jpeiida TeHOB Ha MOPQOJIOTHIO U
(U3HOTOTHIO YeTIOBEKa.

MexaucuuruiMHapaple  MeToAbl B (u3uueckol  (OMOJOrH4ecKoil)
AHTPOIIOJIOTUHU.  DBOJIIOIMOHHAST ~ AHTPOIOJOTHS M MAJICOAHTPONOJIOTHUS
YEJI0OBEUECKUX MOMYJISIUNA. bruoconmanbHble HCCIEA0BAHUS MPUPOIBI YETOBEKA.
HccnenoBanue K03BOMIOMUH OUOTOTHYECKOTO U COIMMAIEHOTO B YEIOBEKE.

JdemMoHcTpanumn

[Toprpeter: Y. HapBun, JI. Jluku, A. S. Porunckui, M. M. I'epacumos.

Tabmuubr U cxembl: «MeToasl aHTpONoioruu», «l 0JOBHOM MO3T
gyenoBekay, «UemoBekooOpasHbie 00€3bsHB, «CKENeT YeloBeKa M CKEJeT
muMIan3e», «PylMMeHThl U aTaBU3MbD», «JIBUXKyIIUME CUIIbI aHTPOIIOTEHE3aY,
«IBOJIIOIIMOHHOE JIPEBO YEJOBEKa», «ABCTPAIONUTEK», «UenoBeK yMebliiy,
«Yenosek mpAMoxomAmnn», «JleHHuCOBCKHM 4enoBek» «HeanaepranbubDy,



«KpomanboHLBY, «IIpeakn yenoBekay, «ITarmbl HBOJIOLUN YeJIOBEeKa», «Packl
YEJI0BEKAY.

O6opynoBanue: MYJSDKM OKaMEHEJIOCTeH, MNpPeIMETOB MaTepuaIbHOM
KyJbTYphl TPEIKOB YejioBeKa, penpoaykiuu (dororpaduu) KapTuH C
MUDOTOTHYECKUMH W OUOJICHCKUMH CIOKETaMH TIPOMCXOXKICHUS YEeIOBEKa,
¢dororpaduu HaXOAOK HMCKOMAEMBIX OCTAaTKOB YENIOBEKAa, CKEJEeT YeJOBeKa,
MOJEJIb Yeperna 4YeJOBEKa M 4Yeperna IIMMIAH3€, MOAENb KHCTH YEJIOBEKA U
KHCTH IIUMIIaH3€, MOJIENIM TOPCa PEAKOB YEIOBEKA.

JlaGopaTopHasi padora «l3yueHue ocoOEHHOCTEH CTpOEHHUS CKelleTa
YeJI0BEeKa, CBSA3AHHBIX C MPSIMOXOXKICHUEM).

IIpakTnueckass padora «/3ydeHue SKOJOTMYECKHX  aJanTaluil
YEJIOBEKA.

Tema 6. JDkoyiorusi — Hayka 0 B3aMMOOTHONIICHUSIX OPraHU3MOB H
HAJIOPraHU3MEHHBIX CUCTEM ¢ OKpYsKalollei cpeaoi

3apoxneHne u pa3BuTue 3kojorud B Tpyaax A. I'ymOonsara, K. O.
Pynee, H. A. CeBepuoBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3znensr u
3a7a4u 3K0JIoruH. CBS3b 9KOJIOTHHU C IPYTUMHU HAyKaMH.

Meronpl skosoruu. [loneBbie HaOMIOACHUS. DKCIIEPUMEHTHI B 9KOJIOTHH:
NpUPOAHbIE W JabopaTopHble. MojaenupoBaHUE B 3KOJOTMU. MOHUTOPUHT
OKpY>Karollel Cpeibl: JIOKaIbHBIN, peTHOHATLHBIN U TJI00ATLHBIH.

3HaueHUE DSKOJIOTMYECKHX 3HAHUM [JI1 YEJIOBEKA. JKOJOTHYECKOE
MHPOBO33PEHHUE KaK OCHOBA CBSI3EH YEI0BEYECTBA ¢ Mpupoaon. PopMupoBaHue
AKOJIOTUYECKOM KYJIBTYpPbl U SKOJIOTMYECKOM IPAMOTHOCTH HACEIEHUSI.

JlemoHcTpanumn

[Toptpetsi: A. I'ymboasar, K. @. Pynse, H. A. CeBepuos, J. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmmiel u cxeMbl: «Pa3aersl sxoaoruny, « MeToapl dxkoaorum», «Cxema
MOHHUTOPHUHTA OKPYKAOUIEH Cpebl».

JlabopaTtopnass  padora  «/3ydyeHume  METOAOB  DKOJOTHYECKUX
HUCCJICIOBAHUI.

Tema 7. Opranu3msl u cpeaa 00MTAHUA

Okosornueckre  (GakToppl M 3aKOHOMEPHOCTH WX  JICHCTBHSL.
Knaccudukanust skosorudeckux ¢GakTopoB: aOUOTHYECKHE, OUOTHYECKHE,
anTpornorerusie. O0II1e 3aKOHOMEPHOCTH JEHCTBUS SKOJOTUYECKUX (DaKTOPOB.
[IpaBuno wmunumyma (K. IInpenrens, 1. Jlubux). TonepaHTHOCTS.
OBpUONOHTHBIE U CTECHOOHMOHTHBIE OPTaHU3MBI.

Abunotnyeckue Qaxtopel. CBeT kak skonoruueckuit akrop. JlelicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTPa Ha OPraHU3Mbl. DKOJIOTUYECKHUE TPYIIIIbI



pacTeHUN W JKUBOTHBIX IO OTHOIIEHHIO K cBeTy. CHUrHajpHas poJib CBETA.
doTonepuoan3M.

Temmneparypa kak skojorudeckuid akrop. JleiicTBue TemmepaTypbl Ha
opranu3Msbl. [IOWKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbL. JBPUTEPMHBIC
U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skojorumueckuit ¢akrop. IIpucnocobnenust pacteHuii K
noJiJIep>KaHuio BoJHOro Oananca. Knaccudukausi pacTeHuid o OTHOLIEHUIO K
Boze. [IpucnocoOaeHus )KMBOTHBIX K U3BMEHEHHUIO BOJAHOTO PEXUMA.

Cpenbl 00OMTaHHs OpraHU3MOB: BOJHAs, HA3€MHO-BO3/ylIIHAs, IOYBEHHAs,
ryOMHHAasT TMOJIOYBEHHAsl, BHYTpUOpraHusmMeHHas. Ddusuko-xumuyeckue
OCOOEHHOCTH cpell 0OuTaHusl OopraHu3MoB. lIpucrnocoOsieHus OpraHu3MoOB K
’KU3HH B Pa3HBIX CPElax.

buonornyeckue putMmsl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE U
roJInyHble pUTMBL. [IprcrocoOIeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHHSIM
YCIIOBHM KU3HU.

XKusnennsie ¢opmbl opranu3moB. [loHsATne o Ku3HEHHOU (opme.
XKuznennole QopMBI pacTeHUH: JepeBbsl, KYCTapHUKH, KYCTapHHUKH,
MHOTOJIETHUE TpaBbl, OJHOJIETHUE TpaBbl. JKHU3HEHHBbIE (OPMBI >KUBOTHBIX:
TUAPOOMOHTHI, T€OOMOHTHI, a’3pOOHOHTHI. OCOOEHHOCTHM CTpOEHus M 00pasa
AKU3HH.

buotnueckue  ¢akropsl. Buapl  OMOTHMYECKHMX  B3aMMOJICHCTBHIA:
KOHKYpPEHLUS, XHIIHUYECTBO, cuMOMO3 u ero ¢Gopmbel. [lapazutusm,
KOOTIepalysi, MyTyajau3M, KOMMEHCAINU3M (KBapTUPAHTCTBO, HAXJIEOHUUECTBO).
Herpoduueckue B3aumopeiictBusi (tornuueckue, dopudeckue, hadbpuueckue).
3HaueHne OMOTHMYECKUX B3aWMOJEHCTBUN JUIsl CYIIECTBOBAHUSI OPIaHM3MOB B
cpene ooutanus. [IpyHIMIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JdemMoHcTpanuu

Tabmuiel U cxeMbl: «IKojorudeckue ¢akTopb, «CBETOBOM CIEKTPY,
«OKOJIOTUYECKHE  TPYNNbl  KUBOTHBIX MO  OTHOUIEHWIO K  CBETYY,
«TennokpoBHbIE YKUBOTHBICY, «XO0JIOMHOKPOBHBIE YKUBOTHBICY,
«DuU3HM0N0THUeCcKHe afanTaluy KUBOTHBIX», «Cpeabl 0OUTaHUsI OPTaHU3MOBY,
«buonorndeckue putmby, «KuzHeHHBIE (GOpPMBI pacTeHui», <« KU3HEHHbBIE
(OpMBI JKUBOTHBIX», «DKOCHCTEMA HIMPOKOJIUCTBEHHOIO Jieca», « DKOCHCTEMA
XBOMHOro Jeca», «lenn mnuranus», «XumHudectBo», «llapazutnusmy»,
«Konkypenuus», «Cumonosy», «KommeHcanuzm.

O6opynoBanue: repbapun pacTeHU M JKUBOTHBIX, MPUCIOCOOTICHHBIX K
BIUSHUIO PA3JIMYHBIX SKOJOTHYECKHX (PaKTOpOB, repOaphu CBETOIOOMBBIX,
TEHEIIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBbIE, TEHEIIOOUBBIE U



TEHEBBIHOC/IMBBIE ~ KOMHATHBIE  PAcTeHHs, repbdapuu W KOJUIEKIUHU
TEIUIOIIOOUBBIX, 3UMOCTOMKUX, MOPO30yCTOMYMBBIX pAacTEHHUI, yydesa MTUIl U
3Bepeil, repbapuu pacTeHWil, OTHOCAIIMXCS K TrurpoduraMm, Kcepodutam,
Me30(uTaM, KOMHATHBIE€ PACTEHHUS JIaHHBIX TPYMM, KOJUJICKIIMH >KUBOTHBIX,
OOWTAIOIIKX B Pa3HbIX Cpenax, rep0apuu U KOJUIEKIIMU PACTEHUHN U )KMBOTHBIX,
00J1aJaf0IINX YepTaMHi NPUCTOCOOJIEHHOCTH K CE30HHBIM U3MEHEHUSIM Y CIIOBUI
KU3HU, TepOapuu U KOJUIEKIIUU PACTEHUHN U )KUBOTHBIX PA3IMYHBIX KU3ZHEHHBIX
GbopM, KOJUIEKIMU >KUBOTHBIX, YYAaCTBYIOIIMX B Pa3JIMYHBIX OHMOTHYECKHUX
B3aMMOJICHCTBHSIX.

JlaGopaTtopnasi padora «BbIsiBIIeHHE NPUCTIOCOOTICHUNH OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTopnass padora «BbisBieHHE NPUCHOCOOJIEHUI OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBD).

JlaGopaTopnasi pa6ora «AHATOMHYECKUE OCOOCHHOCTH pPACTEHUU U3
Pa3HBIX MECT OOUTAHU.

Tema 8. IKo10rust BUA0B U NONMYJIALMA

DOKOJIOTUYECKUE  XAPAKTEPUCTUKU  monyysaiuu.  llomynsmuss  kak
Ouostormdeckas cucrema. Poib HEOTHOPOIHOCTH Cpelibl, (pr3nUecKux OaphepoB
U OCOOEHHOCTEl OHMOJOTMM BHJIOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOM
CTPYKTYphl TomyJsiuuid. OCHOBHBbIE NOKAa3aTeNW MOMYJSIIUU: YUCIECHHOCTD,
IUIOTHOCTh, BO3PAacTHAs W MOJOBasi CTPYKTypa, POKIAeMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

Okosornueckass  cTpykrypa  nomymsguu.  OIeHKa — YMCIEHHOCTH
nonyJyisiuuy. JluHamuka nonyssiquu U e€ peryiisiuus. buornueckuil moreHuuan
nonyysiuud. MogenupoBanue auHaMUKM — nomyisiuMu.  KpuBble  pocta
YUCJIEHHOCTU TomyJiinuu. KpuBble BbDKUBaHUS. Peryisnus 4YHCIEHHOCTH
NOMYJISIIUIM: posib (AKTOPOB, 3aBUCAIIMX W HE 3aBUCALIMX OT IJIOTHOCTH.
DkoJsiornyeckue crpareruu BuaoB (- u K-crparerun).

[Tonsitue 00 sKosOorHMueckoi Hume BuAa. Mecrooduranne. MHoromepHast
Mozenb dKkojoruueckor Humm Jx.M. XaruunHcoHa. Pa3Mepsl 3KOJIOTMYECKOU
Huid. [ToTeHnManbHas U peaau3oBaHHAs HUIIIN.

Bug xak cucrema nomyinsiiuii. Apeanbsl BUIOB. Buabsl U MX KU3HEHHbIC
CTpaTeruu. JKOJOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTU TOBEJICHHUS M MUIpPALMi KUBOTHBIX. buonormuyeckue
WHBA3UU 9yKEPOJHBIX BUJIOB.

JemoHCcTpanumn

IToptpert: k. . XaTunHCOH.



Tabmuupl U cxembl: «OKOJOTMYECKUE XapaKTEPUCTUKU TOIYJISLUN,
«IIpocTpancTBeHHass CTpyKTypa mnomyisiuun», «Bo3pacTHble MOUPaMUIbI
nonyysaun», «CKOpOCTh 3acelieHHs] MOBEPXHOCTH 3EMJIM  Pa3IMYHbIMU
opranuzmamun», «Mogueins 3konorndeckor Humu J[x. M. XatunHcoHay.

O06opynoBanue: repOapuu pacTeHUM, KOJUIEKIIUU KUBOTHBIX.

JlaGopaTtopuass padora «llpucrnocoOiieHuss ceMsiH pacTeHudl K
PaCCEIICHUIO».

Tema 9. DKo0JI0TrHA COO0IECTB. JKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoreHo3 u ero crTpykrypa. CBs3HM MEXKIy
OpraHu3MamH B OMOLIEHO3E.

Dxocucrema kak oTkpbitTas cucrema (A. Jx. Tencnaun). OyHKIIMOHATLHBIE
OJIOKM OpraHM3MOB B SKOCHCTEME: IMPOAYILEHThI, KOHCYMEHTBI, PEAYILICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOUOTHYECKUE OJIOKH
skocucTeM. [louBbl M Wbl B 3KocucTeMax. KpyroBopoT BeHIECTB U MOTOK
SHEPIUU B SKOCHCTEME.

OcHOBHBIE  TMOKa3aTeld »HKOCUCTeMBbl. buomacca U OpOIyKIHS.
DKOJIOTUUECKHE MUPAMU/IBI UMcel, OMOMACChl M SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiixu. @nyxmyayuu.
HanpapneHnnbie 3akOHOMEpHBIE CMEHBI COOOIIECTB — CyKIieccuu. [lepBuunbie u
BTOPUYHBIC CYKIIECCUU W UX TPUYHUHBL. AHTPONOTEHHbIC BO3JCUCTBUS Ha
cykneccun. Knmmakcnoe cooOmiectBo.  buopasznooOpazue #  TOJHOTA
KpPyTrOBOPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

IIpupoaHBIE 3KOCHCTEMBI. JKOCUCmEMbL 03ED U peK. DKocucmemovl Mopeti
U 0Kearos. Jkocucmemol MyHOp, 1eCO8, Cmenet, NYCMmvlHb.

AHTpOIIOTEHHBIE DKOCHUCTEMBI. ATpodKocHcTeMA. ArponeHo3. Pazmuuus
ME3K]ly aHTPOINIOT€HHBIMH U PUPOAHBIMU IKOCUCTEMAMHU.

VYpboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOodkocucteM. [ oposckas
dbropa u dayna. CuHaHTponuzalusi ropojickoil dayHbsl. buomorudeckoe u
X03IMCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH dbopmupoBaHuUsl OCHOBHBIX B3aUMOJICHCTBUI
OpraHU3MOB B JKocHcTeMax. Ponbv kackaowoeo 3¢pgexkma u  6udos-
30upurkamopos (Knouesvix 6u008) 8 GyHKyuoHuposanuu skocucmem. llepenoc
SHEPIUM W BEIIECTB MEXKAY CMEKHBIMU DSKOCHUCTEMaMH. Y CTOMUYUBOCTH
OpPraHW3MOB, TMOMYJSIUUA M DKOCHUCTEM B YCIOBUSIX €CTECTBEHHBIX H
AHTPOIIOTEHHBIX BO3JICHCTBUM.

Mexanuzmbr  6030elicmeuss  3acpA3HeHUll  pA3HblX — MUNO8  HA
CYOOP2AHUSMEHHOM, — OP2AHUSMEHHOM, HNONYJIAYUOHHOM U  IKOCUCHEMHOM
VPOBHSAX,  OCHOB8bL  IKOJO2UYECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20



8030eticmaus. MeTofon0rusi MOHUTOPUHTAa €CTECTBEHHBIX M aHTPOMOTEHHBIX
AKOCHUCTEM.

JdeMoHCcTpanuu

[Toptpert: A. JIx. Tencnu.

Tabmuupr w  cxembl: «CTpyKTypa  OHOLEHO3a», «ODKOCHCTEMA
[IUPOKOJIUCTBEHHOTO aecay, «JKocucrema XBOMHOTO aecay,
«DyHKIIMOHANIbHBIE TPYIIbl OPraHU3MOB B 3KocucTeme», «KpyroBopot
BelIECTB B dKkocuctemey», «llenmu mnuTaHus (macTOUIIHAs, ACTPUTHAA)Y,
«IJKojoruyeckas nupamMujia dyucennn, «IKOJOoTUYecKasl mupaMujia OMoMacchl»,
«JKojoruyeckas nupamuaa 3Heprun», «OOpaszoBanue Oonota», «llepBuunas
cykneccusi», «BoccTtaHoBrneHue neca mocie mokapay, «IKOCHCTEMa 03epay,
«ArpoueHos», «KpyroBopor BemecTB M MOTOK HSHEPrUM B arpoleHo3e»,
«IIpumepsl ypOOIKOCHCTEM.

OO6opynoBanue: repbapuu pacTeHUM, KOJUICKIIMA HACEKOMBIX, dYyuesa
OTHUI] U 3BEpeil, repdapun KyJIbTYPHBIX M TUKOPACTYIINX PACTECHHUH, aKBapUyM
KaK MOJIEJIb SKOCUCTEMBI.

IIpakTuyeckas padora «3ydyeHue u onrucanue ypO03IKOCUCTEMBDY.

Jlaboparopnasi paGora «/3ydenune pazHoOOpaszusi MEIKHX MOYBEHHBIX
YJIGHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKeKypeusi «ODKCKypcuss B THUIMYHBIA OuoreoueHo3 (B ayOpaBy,
Oepe3HsIK, eTbHUK, HAa CyXOAOJbHBIN HIIM TOMMEHHBIH JIyT, 03€p0, O0JIOTO)».

IKCKYpcHs «DKCKypCUsl B arpo’KOCUCTEMY (Ha MOJ€ WIM B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buocdepa — oOmemnanerapras 00osouka 3eMiid, Te CYIIECTBYET WIIU
CyliecTBoBasia Xu3Hb. Pa3Butue mpencraBieHuii o Owochepe B Tpymax 0.
3tocca. Yuenue B. U. Bepnanckoro o O6mocdepe. O6mactu 6uochepsl u eé
coctaB. JKuBoe BemiecTBo Ouocdepsl U ero QyHKIHH.

3aKkoHOMEpHOCTH cyliecTBoBaHusi Ouoceprsl. OcobenHocTH Ouocheps
KaKk TJ0o0aibHOM »dKocucTeMbl. JluHamHuueckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB U OHWOreOXMMHUYECKHE ILMKIBI (yIiaepoda, azoTa).
PutMugHOCTS sIBIICHHI B OHnocdepe.

3oHanbHOCTE Ounocdepnl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIIH:
TYyH/pa, XBOWHBIE JI€Ca, CMEIIAHHBIE M IIWPOKOJIMCTBEHHbIE Jieca, CTEIH,
CaBaHHbI, MyCTHIHU, TPOITUYECKHE JIECa, BHICOKOTOphs. Kinumar, pacTureabHbIN
Y KUBOTHBIA MUP OMOMOB CYTIIH.

Ctpyktypa ¥ (QyHKIMS >KHBBIX CHCTEM, OIIEHKAa HX PECYpPCHOTO
noTeHIana u 6uochepHbIx GyHKIHUH.



JemoHcTpanumn

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

Tabnuub! u cxemsl: «I'eocdepsl 3eman», «KpyroBopot azora B mpupoze»,
«KpyroBopoT yriepoaa B mnpupoje», «KpyroBopor kuciopoga B MPUPOJIE»,
«KpyroBopoT BojsI B ipupoie», «OCHOBHBIC OMOMEBI Ccymmy, «KimnMaTtnueckne
rnosica 3emumy, «Tynnapay, «Tatiray, «CMemaHHbIN JIECH,
«1IupoKOIMCTBEHHBIN JecH, «Crenby, «CaBaHHay, «IlycTbIHs,
«Tpornuueckuu Jiec.

OOGopynoBanue: repObapur pacTEHUH pa3HbIX OHMOMOB, KOJIICKIIUH
KUBOTHBIX.

Tema 11. YestoBek M OKpyxa0OLIAS Cpeaa

DKOJIOTUUECKHEe KPU3UChI M WX MNpUYMHBL. Bo3jaeicTBue uenoBeka Ha
ouocdepy. 3arpsizHeHHE BO3MYyMIHON cpenbl. OxpaHa Bo3dyxa. 3arpsi3sHEHHE
BoIHOUM cpeapl. OxpaHa BOIHBIX pecypcoB. Paspymienue mnouBbl. OxpanHa
MMOYBEHHBIX pecypcoB. I3MeHeHue Kinmara.

AHTpPOIIOTEHHOE BO3JCHCTBUE HA PACTUTENBHBIM M JKMUBOTHBIM MHD.
OxpaHa pacTUTENBHOTO U KUBOTHOTO MUpa. OCHOBHBIC MPHUHIUIBI OXPaHbI
npupoabl. Kpacubie kHuru. Oco0o0 oOxpaHseMble NPUPOJHBIE TEPPUTOPHUH
(OOIIT). borannyeckue caabl ¥ 300JI0TUUECKUE TTAPKH.

OCHOBHBIC TIPUHIIAITBI YCTOWYHUBOTO PA3BUTHS YEIIOBEUECTBA U MPUPO/IBI.
PanvonanbHO€  MPUPOJONONB30BAHME W COXpPAaHEHHUE  OHOJIOTUYECKOTO
pazHooOpasus 3emu. OOIIHEe 3aKOHOMEPHOCTH TJIOOATBHBIX JKOJIOTHYCCKHUX
Kpu3ucoB. (OCOOEHHOCTH COBPEMEHHOTO KpHM3UCAa U €ro  BEpOSITHBIC
MOCJIEACTBUS.

Pa3BuTre METOMOB MOHWTOPWHTA PpA3BUTHS OIACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemmuvie uccied08anus nepexooa K pecypcocbepezaroujei u
KOHKYPEHMOCNnocoOHoti  2Hepeemuke.  buonocuueckoe  pasnoobpazue u
ouopecypcol. Hayuonanvnvle ungopmayuonnvle cucmemsi, obecneuusarowjue
docmyn K uHopmayuu no COCMOAHUIO OMOENbHbIX U008 U IKOCUCHEM.
OcHogbl  3KOpeabunumayuu  dKocucmem U cnocob6os  O60pvoOLL ¢
buonogpescoeHuamuy. PekoHcmpyKyus MOPCKUX U HA3EMHbIX IKOCUCTEM.

JdemMoHcTpanumn

Tabmuubl W cxeMbl: «3arpsi3HeHHEe aTMocdepbl», «3arpsi3HEHue
ruapocdepsl», «3arps3HeHue TmouBb», «llapHuUKOBBEIM 3ddexT», «Ocobo
OXpaHsieMbIe PUPOTHBIE TEPPUTOPUNY», «KMOACIH yIIPABISIEMOTO MUPAY.

Oo6opynoBanue: ¢Gotorpadguu OXpaHSIEMbIX PAaCTEHUN M >KHUBOTHBIX KpacHoii
kHuru Poccuiickont ®enepanuun, KpacHol KHUTH pernoHa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJNbTaTaM OCBOCHUS
0oOy4JarommMMucsl MPOTpaMM CpeaHEero o0mero oOpa3oBaHMs: JTMYHOCTHBIC,
METanpeIMETHBIE U TPEIMETHBIE.

B cTpykType JWYHOCTHBIX pE3yJIbTAaTOB OCBOCHUS MPOTPaMMBbI IO
OMOJIOTHUU BBIJICJICHBI CJIEYIONIUE COCTABIIAIONINE: OCOZHAHUE 00YUYaIOIUMHUCS
POCCUHCKON TPAKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO,
CaMOCTOSITEJIbBHOCTH U CaMOOIPEIEICHUIO, Haluuyue mMomugayuu K OOy4EHHIO
OMOJIOTHH, YereHanpasieHHoe pa3eumue BHYTPEHHUX YOSKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TpPAAUIUNA Ppa3BUTHUA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  00YYalolUXCs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMHM, MPUCYIIUMU CHUCTEME OHOJIOrMYECKOro OOpa3oBaHUSsl, Haiuuue
NnpasoCco3HaHUs SKOJOTUYECKON KYyJNbTYPbl, CHOCOOHOCMU Ccmasumb UEIH U
CTPOUTH )KU3HEHHbBIE ILJIAHBI.

JIndHOCTHBIE  pE3yJIbTaThl OCBOCHHS IPOrpaMMbl 1O  OHOJIOTHH
JOCTUTAIOTCSI B €IMHCTBE YYEOHOM M BOCHUTATEIHLHOM JAESATEILHOCTH B
COOTBETCTBUM C  TPAAUIUOHHBIMH  POCCUHUCKUMHU  COIMOKYJIHTYPHBIMH,
UCTOPUYECKUMHU U JYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, NPUHSATHIMU B
oOIllecTBEe MpaBWJIaMU M HOPMaMH TIOBEACHHUS U CIOCOOCTBYIOT IpoIleccam
CaMOITO3HAaHUs, CAMOBOCIIMUTAaHUS W CaMOpPa3BUTHUS, pPa3BUTUS BHYTPEHHEU
MO3UIIMU JTUYHOCTH, MATPUOTHU3Ma W YBXKEHHUS K 3aKOHY M MPaBOMOPSIIKY,
YEJIOBEKY TPYyJa U CTapllieMy IMOKOJEHUIO, B3AaMMHOIO YBaKEHHS, OEPEKHOTO
OTHOIIICHUS K KyJIbTYPHOMY HACJIEIWI0 U TPAJULHSIM MHOTOHAIMOHAJIBLHOIO
Hapojaa Poccuiickon @enepanuu, NpUupoae U OKPYKAIOLIEN Cpeae.

JIndHOCTHBIE pPE3yNbTaThl OCBOCHHUSA YueOHOTO mpeameTa «buomorus»
JOJDKHBI ~ OTpaxaTb  TOTOBHOCTh M CIOCOOHOCTH  OOydYarommxcs
PYKOBOJICTBOBaTbCA C(HOPMHUPOBAHHOM BHYTPEHHEH MO3UIHUEH JIMYHOCTH,
CUCTEMOM LIEHHOCTHBIX OPHEHTALWN, MO3UTHUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOIIMX TPAIUIUOHHBIM IIEHHOCTSAM POCCHMCKOTO OOIIECTBa,
paclIMpeHre >KU3HEHHOIO OIbITa W OMNbITa JESITENBbHOCTH B IIPOLECCE
peanu3alui OCHOBHBIX HAIPABJICHUN BOCIUTATEIbHOW AEATEIBbHOCTH, B TOM
YUCJIE B YACTHU:

1) rpa:ka1aHCcKOTo BOCITUTAHUSI:



c(hOPMHUPOBAHHOCTh  TPAKIAHCKONW  TO3WIUMA  OOydYaromerocs  Kak
AKTUBHOT'O W OTBETCTBEHHOTO YJIEHA POCCUNCKOTO O0IIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX IMpaB U OOSI3aHHOCTEH, YBa)KEHUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATENBHOCTA TPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX M MIO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OINpPEAENATh COOCTBEHHYIO TO3UIMIO IO OTHOIICHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHHE YUUTHIBATH B CBOUX JCHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHUBHOI'O
B3aUMO/JICUCTBUS JIIO/ICH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMU [IEHHOCTSMHU
U COIIMAJTIbHBIM IOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOI'O BBIMOJIHEHUS
y4eOHBIX, ITO3HABATEIbHBIX M MCCIEAOBATEIbCKUX 3a7a4, YBAKHUTEIHHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB NPH OOCYXIECHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN NEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHUICKOM rpaXJaHCKON WUJICHTUYHOCTH,
MaTpUOTU3MA, YBAXEHUSI K CBOEMY HapOAy, UyBCTBa OTBETCTBEHHOCTH TEpe
Ponunon, ropmoctu 3a cBOM Kpail, cBOKO PoauHy, CBOWM S3BIK U KYJIBTYDY,
MPOIIJIOE ¥ HACTOSIEE MHOMOHAIIMOHAIBLHOTO Hapoaa Poccuu;

IEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 WU NaMSITHUKAM
MpUPOIBI, TOCTHX)EHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpynAe,

CIIOCOOHOCTh OIIGHUBATh BKJIAJ] POCCHUCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OWOJOTHUU, TMOHUMAHUS 3HAYCHUS OMOJIOTMH B TO3HAHUM 3aKOHOB
PUPO/IbI, B KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujenHas yoexxa€HHOCTh, TOTOBHOCTh K CIy)XKeHHUI0 U 3anure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAaHUE IyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OILICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaAHME JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYIyIIIEro;



OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHS EHHOCTEW CEMENHOMN )KU3HU B COOTBETCTBUU C
TpaauuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIOUAsl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHUI;

NOHMMaHUE HMOIIMOHAJIBLHOTO BO3JEHCTBUS >KUBOW TMPUPOABI U €€
[IEHHOCTH;

TOTOBHOCTh K CaMOBBIPa)XEHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH Ka4eCTBa TBOPUECKOM JIMYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronmoJIyuns:

NOHUMaHUE W peaju3anus 30pOBOro M 0Oe3omacHoro obpasza KU3HU
(3mopoBoe  mUTaHWE, COOJIOJEHWE TUTMEHHMYECKMX TpPaBWJI W HOPM,
cOaaHCUPOBAHHBIA PEXUM 3aHITUH WM OTIbIXa, peryyispHas Qu3ndeckas
AKTUBHOCTb), O€pEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (DU3UUECKOMY U TICUXUYECKOMY 3I0POBBIO;

NOHMMAaHUE [IEHHOCTH TMPaBUJ WHIWBHUIYAIbHOTO W KOJIJICKTUBHOTO
0€30IacHOr0 TOBEACHUS B CHUTYAIUSX, YTPOXKAIOIIMX 30POBBI0 U KU3HU
JIIOICH;

OCO3HAHHME  TMOCIEACTBUM W  HENPUATHS  BPEIHBIX  MPHUBBIYEK
(ymoTtpeOmneHust ajJKoroJsi, HAPKOTUKOB, KypEHUS );

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAaHHE LIEHHOCTH MacTepCcTBa, TPY10II00UE;

TOTOBHOCTh K AKTHUBHOMW JEATEIbHOCTH TEXHOJOTUYECKOW U COLMAIbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHUIUAPOBATH, IJIAaHUPOBATH u
CaMOCTOSITENIbHO BBITIOIHATH TaKylO JEATEIbHOCTD;

UHTEpEC K pa3IuyHbiM cdepaM npodhecCHOHANIBHON AesATEeIbHOCTH,
yMEHHUE COBEPILATh OCO3HAHHBIN BBIOOp Oynyuieil npodeccuu U peannu3oBbIBaTh
COOCTBEHHBIC KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha
MNPOTSKECHUU BCEU KU3HU;

7) IKOJOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKU 1EIeCO00pa3HOE OTHOIIEHHWE K MPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyIeCTBOBAaHNUS;

MOBBINICHUE YPOBHS DKOJOTHYECKON KYJIbTYPhI: TPUOOPETCHHUE OIBITA
IJAHUPOBAHMSI TIOCTYNKOB M OLIEHKA HX BO3MOXKHBIX TMOCIEACTBUI Jis
OKPY>KaloIllel Cpebl;



OCO3HaHHUE TI00aTBHOTO XapaKTepa 3KOJOTHYECKUX MpoOJieM U MyTel hx
peLIeHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpPETAaEMbIe MPU H3YUYEHUU OMOJIOTHH
3HAHUST U YMEHHUS TpU PEUICHUU MpPoOJieM, CBS3aHHBIX C PaIlMOHAIBHBIM
MPUPOIONONB30BaHUEM  (COONIOACHHE TPaBUI TOBEACHUA B  MPHUPOJE,
HaIlPaBJIEHHBIX HAa COXPAHEHUE PABHOBECUS B 3KOCHCTEMaxX, OXpaHy BHUOB,
IKOCHUCTEM, OHOChEpPHI);

AKTUBHOE HENPUATHE ACHCTBHUM, NPUHOCIIIUX Bpel OKpYKarollen
OPUPOJTHOM Cpelie, yMEHHE POTHO3UPOBATh HEOJArONpUATHBIE IKOJIOTUYECKUE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JCHUCTBUM U MPEIOTBPAIATh UX;

HaJU4Me€ PA3BUTOIO  SKOJOTUYECKOTO  MBIIUIEHUS, HSKOJIOTHYECKON
KYJbTYpPbl, OIbITA JIEATEIBHOCTH AKOJOTHMYECKON HAMPABICHHOCTH, YMEHHS
PYKOBOJICTBOBaTbCA UMHU B MO3HABATEIbHON, KOMMYHUKATUBHON U COLIUATIBHOMN
MIPAaKTUKE, TOTOBHOCTM K YYacTUIO B TPAKTUYECKOH J€ATEIbHOCTH
AKOJIOTMYECKON HANIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOMN NMPAKTUKHU, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CHOCOOCTBYIOUIETO OCO3HAHHIO CBOEr0 MECTa B MOJUKYJIbTYPHOM
MUpE;

COBEPIIECHCTBOBAHUE SI3bIKOBOM M YUTATENIbCKON KYJBTYPhl KaK Cpe/ICTBa
B3aUMOJICHCTBUS MEXKY JIFOAbMHU U MMO3HAHUS MUPA;

NOHUMaHUe crheruuKy OUOJIOTMM KaK HayKd, OCO3HaHUs €€ poyid B
(OpMHpPOBAaHMK PALIMOHAIILHOTO HAYYHOTO MBILIJIEHUS, CO3IAHUM LIETOCTHOTO
MPEACTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oOuiecTBa, B MO3HAHWU NPUPOIHBIX 3aKOHOMEPHOCTEH W pelieHud mpodiieM
COXpaHEHUs NPUPOJHOTO PABHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JIsI COBPEMEHHOM ITUBUITU3ALINHN:
oOecreyeHrss HOBOIO YPOBHSI Pa3BUTHSI MEIUIMHBI, CO3/IaHHE MEPCTIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pellaTh PECYpCHble MPOOJIEMbl  Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTeH BBIXOJA U3 TJIOOATBHBIX IKOJIOTHYECKUX MPOOIeM
u obecreyeHHs Tepexoja K YCTOWYHMBOMY Pa3BUTHIO, PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO MPUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHHH OHMOJOTHYECKMX 3HAHUW B UENIX
MOBBIICHUST OOLIEH KyJNbTYpbl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, Kak
COCTaBHOM  4YacTH  (PYHKIMOHAJIBHOM  TPAMOTHOCTH  OOydYarommxcs,
dbopmMupyemMoii pu n3y4eHU OUOJIOTUY;



[IOHMMAHUE  CYIIHOCTM  METOAOB  IIO3HAHMS, HCIOIb3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJB30BaTh MOJydaeMble 3HAHHS IS
aHanu3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUPA M MPOUCXOSAIINX B HEM
U3MEHEHHI, yMEHUE JieJaTh 00OCHOBAHHbBIC 3aKIIIOYEHHS] Ha OCHOBE HAy4YHBIX
(aKkTOB ¥ UMEIOIIMXCSI TAHHBIX C LIEJIbI0 OTYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO HCIIONIb30BAaTh OMOJIOTMYECKUE 3HAHUS IS
perieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHE LIEHHOCTU HAYYHOU JESTEIbHOCTH, TOTOBHOCTh OCYLIECTBIISITh
IPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIBHOCTh HHINBUIYAIbHO U B IPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K HENPEpPhIBHOMY OOpa30BAHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HaHUN MO OMOJIOTHU B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie  pe3yJibTaTbl  OCBOGHUSI ~ Yy4eOHOTro  MpeaMmera
«buonorus» BKJIIOYAIOT: 3HA4YMMBbIE IS (POPMHUPOBAHUS MHPOBO33PEHUS
oOyyarommxcsi  MEXIUCUUIUIMHAPHBIE  (MEXIpPEAMETHbIE)  OOIIeHAYYHBIE
MOHATHS, OTPAXKAIOIIKE IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEIUBUKY
METOJOB TIO3HAHUS, HCIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4YHbIA (PakT, MPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHHWE, HAOIIOJICHUE, U3MEpPEHUE,
DKCIIEPUMEHT U JpYyrue);  yHUBEpPCAIbHbIE  y4eOHbIE  JCUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHBIE, PETYJIATUBHBIC), 00€CIEUNBAIOIINEC
dbopmupoBanre (PyHKIIMOHATBHONW TPAMOTHOCTH M COLIMALHON KOMIIETEHIIUU
00yJaromuxcsi; CIOCOOHOCTh  OOYYarOIIUMXCS  UCIOJIb30BaTh  OCBOCHHBIC
MEXIUCUUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBIC
y4eOHbIE ICHUCTBUS B TTIO3HABATEIILHON U COIIMAIBHON TIPAKTUKE.

B pesynpraTte wu3ydeHuss OWONOTMM HaA YPOBHE CpPEIHEro OOIIero
oOpazoBaHusi y oOydaromierocss OyayT chOpMHUpPOBaHbI TO3HABATEIbHBIC
YHUBEpPCAJIbHbIC y4eOHBIC JEHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCAIbHBIC
y4eOHbIC JICHCTBUSI, PETYJISTUBHBIE YHUBEpPCAJIbHbIC Y4YeOHBIC JEHCTBUS,
COBMECTHAsI J€ATEIbHOCTD.

MeranpeaMeTHbie pe3yabTaThl OCBOCHUS MPOTPAMMBI CPETHETO OOIIETro
00pa3oBaHUsI IOJKHBI OTPaXkaTh:

OBiaseHue  YHMBEPCAJbHBIMM  Y4eOHbIMM  IO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6azoBbIe JJOrHYecKHe JAeiiCTBUS:



CaMOCTOSATENIbHO  (opMyIHpoOBaTH H  aKTyaJIW3UpoBaTh MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJI30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTHYECKOTO MBIIUICHUS
(amanu3a, cuHTe3a, CpaBHEHUs, Kiaccu]ukamuu, 000OIIEeHMs), PACKpPhIBAThH
CMBICTT OWOJIOTMYECKUX TOHATUM (BBIAENATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBAThH CBSI3U C IPYTUMU MOHSATUSIMHU);

OMpeNeNsaTh 1LeNu JeITeIbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUU UX
JOCTH)KEHHUS, COOTHOCHTH PE3YyJIbTaThl JACSATENBHOCTH C IOCTaBICHHBIMU
LEJISIMU;

HCIIONL30BaTh OHOJIOTUYECKUE TOHSATUS 1Ji1 OOBsICHEHHS (DaKTOB U
SABJICHUUN KUBOW MPUPOJIBL;

CTPOUTH JIOTUYECKHE pACCYKICHUS (MHIYKTUBHbBIC, HCAYKTUBHBIC, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBACMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJBI U 3aKJIIOUCHUS,

MPUMEHATh  CXEMHO-MOJICJIbHBIE  CpPEICTBA  JJIsl  MPEJCTABJICHUS
CYIIECTBEHHBIX CBSI3€ U OTHONIIECHUN B MU3y4aeMbIX OUOJOTUYECKUX OOBEKTaX,
a TaKXe TMPOTUBOPEYMH PA3HOTO POJA, BBISBICHHBIX B  Pa3JIMYHBIX
UH(OPMAITMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IJIaH PEIICHUs TPOOJIEMbI ¢ YUETOM aHalM3a UMEIOIIUXCS
MaTepUAIIbHBIX U HEMAaTEPUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBbI B JEATEIbHOCTb, OILIEHUBATh COOTBETCTBUE
pPE3YJIbTATOB LEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUN 1€ TENBHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe MCCJIE0BATEIbCKHE ICHCTBHUS:

BJIAJCTH HaBBIKAMH  y4e€OHO-HCCIIEIOBATEIHCKOM u MIPOCKTHOMN
NEeATeIbHOCTH, HaBbIKAMHM  paspenieHuss mpoOJjieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METOJIOB PEIICHUSI MPAKTUUECKUX
3a/1a4, MPUMEHEHUIO PA3JIMYHBIX METOJO0B MTO3HAHMUS;

WCIIONB30BaTh Pa3IMYHbIE BUIbBI ACATEIBHOCTH MO MOJYYEHUIO HOBOTO
3HAHMS, €r0 HMHTEPIPETAIlui, MPeoOpa30BaHUI0 W TMPUMEHEHUIO B YYEOHBIX
CUTYAIIUsX, B TOM YHUCJIE IPU CO3JaHUU YUCOHBIX U COIMATIbHBIX MIPOCKTOB;

dbopMHpOBaTh  HAYYHBIM  TUN  MBIIUIEHUS,  BIAJETh  HAay4YHOU
TEPMUHOJIOTHEH, KITIOUEBBIMU HOHITUSMH U METO/IAMU;

CTaBUTh M (OPMYyIUPOBATH COOCTBEHHBIE 33Jaud B 00pazoBaTEIbHOU
NEATEIbHOCTH U )KU3HEHHBIX CUTYalUsX;



BBISIBIIATh TIPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyaJU3MpOBATh 3aaady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHs, HaXOAUTh apTyMEHTHI VIS JT0Ka3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHAJIM3UPOBATh TIOJYYEHHbIE B XOJI€ PEIICHUS 3aJayd pe3yJIbTaThl,
KPUTUYECKA OIICHUBATh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH H3MEHCHUEC B
HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh PUOOPETEHHBIN OIBIT;

OCYUIECTBIISITh 1IE€JICHANIPABICHHBINA MMOUCK MEePEeHOca CPEJICTB U CIOCOOOB
JeNCTBUA B MPOGECCHOHANBHYIO CPEy;

YMETh MEePEHOCHUTh 3HAHUS B MO3HABATEIBHYIO U MPAKTHYECKYIO 00JIacTH
KU3HEICATCIHOCTH;

yMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTMHAIIbHBIE TIOIXO/IbI U PEIICHUS,
CTaBUTH MPOOJEMBI U 33/1a49H, JOITYCKAIOIIHE aTbTePHATUBHBIC PEICHUS.

3) pabora ¢ undpopmanueii:

OpHEHTHUPOBAThCSA B PA3NMYHBIX WMCTOYHWKAX HWHoOpMaruu (TEeKCTe
y4eOHOTO TMOCOOMs, HAyYHO-TIOMYJSIPHOM  JHUTeparype, OHOIOTHYECKUX
CJIOBApAX M CIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax naHHBIX, B VHTepHeTe),
aHATM3UPOBaTh HMH(POPMANIUIO PA3IUYHBIX BHUAOB W (OPM TIPEACTABICHHUS,
KPUTHYECKH OIEHUBATH €€ JJOCTOBEPHOCTH M HEPOTHBOPECUNBOCTH;

(bopMyIMpPOBATH 3aITPOCHI U IPUMEHSTH PA3TUYHBIC METOIbI IIPU TTOUCKE U
oTbope Ouojornueckor uWHQpOpMAIMK, HEOOXOJAUMOM JUIsI  BBITTOJTHEHHS
y4eOHBIX 33J1a4;

MpruoOpeTaTh OMBIT WCIOJIB30BAaHUS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUHA, COBEPIIEHCTBOBATh KYJIbTYPY aKTHBHOTO  HMCIOJb30BaHUS
Pa3TUYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BBIOMpaTh ONTUMAIbHYIO (GOpMY TPEICTaBICHUS
ouosiornyeckor wuHpoOpManuu (CXeMmbl, TpadUKd, ITUArpaMMbl, TaOJIHUIIbI,
PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KayeCTBE CpeACTBa Npu paboTe ¢
Ouonornyeckor wHGOpMAIUEH: TPUMEHATh XHUMHYECKUE, (U3MUECKHE W
MaTeMaTHYeCKHE 3HaKU U CUMBOJIbI, (pOpMYJIbl, aO0OpeBUATYpy, HOMEHKIATYPY,
UCIIOJI30BaTh M TPEOOpPa30BBIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HarJIAIHOCTH;

BIIQZICTh  HABBIKAMH  pACIIO3HABAHUS W 3alUThl  WHGOpPMAIWH,
MH(GOPMALMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBjajieHUe YHMBEPCAJbLHBIMM KOMMYHUKATUBHBIMHY J1€HCTBUSIMU:

1) oO1enne:



OCYIIECTBISITh KOMMYHUKAIIMK BO Bcex cdepax IKU3HH, aKTHBHO
y4acTBOBaTh B JHMAJOTe€ WM JTUCKYCCUH IO CYHIECTBY OOCYXIaeMOW TEMBbI
(ymeHue 3amaBaThb BOIIPOCHI, BBICKA3bIBATh CYXKJIECHUS  OTHOCHUTEIHHO
BBIITOJTHEHUS MIPEJIaracMoi 3aJ1aui, yUUTbIBaTh UHTEPECHI U COTJIACOBAHHOCTD
MO3UIMHI APYTUX YYACTHUKOB JIUANIOTA WA IUCKYCCUH);

pacno3HaBaTh HEBepOaJbHBIE CPEACTBA OOIICHMS, MOHUMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEIANOCHIIOK BOSHUKHOBEHUS KOH(MIMKTHBIX CUTYaIlUi,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HaMEpPEeHUsl JPYTUX JIOJIed, TMPOSBISTh YBAXKUTEIBHOE OTHOIIEHHUE K
co0eceTHUKY U B KOPPEKTHOU popMe (hopMyIMpoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIAaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHAs eSITeJbHOCTh:

MOHMMAaTh U WCHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHJUBUAYAIBHOM pabOThl MpPU  PEIICHUH OUOJIOTHYECKOW  TPOOJIEMBI,
000CHOBBIBATh HEO0OXO0IUMOCTh MIPUMEHEHUS IPYIIOBBIX dbopm
B3aMMOJICUCTBHS TIPU PEIICHUH YICOHOU 3a/1auu;

BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX ACHCTBHUM ¢ y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO WJIEHA KOJUIEKTUBA;

OPUHUMATh 1EJIU COBMECTHOM JAESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JIEUCTBUA TI0 €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXZIaTh PE3yJIbTaThl
COBMECTHOU paboThI;

OIICHMBATh Ka4€CTBO CBOETO BKJIaJla M KaXXJOr0 y4acTHUKA KOMaH/bl B
oO1uit pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE MPOEKTHI, OLIEHUBATh HJIEM C MO3UIMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJIATh TO3UTHUBHOE CTPATErMYeCKOe ITOBEJICHUE B Pa3IMYHBIX
CUTYaIIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM.

OBJaeHNe YHHBEPCAJTbLHBIMY PEryJIsiTUBHBIMU JeCTBUAMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKWE 3HAHWS JI BBISIBJICHHUS MPOOJIEM M HUX
pelIeHus B )KU3HEHHBIX U YYEOHbIX CUTYaIUsX;

BBHIOMPATh HA OCHOBE OWMOJOTHYECKUX 3HAHUMW IIEJIEBBIC M CMBICIOBHIE
YCTAHOBKHU B CBOMX JEHCTBUSAX M MOCTYMNKAX MO OTHOIICHUIO K KUBOW NPUPOJIE,
CBOEMY 370POBBIO U 3I0POBbIO OKPY’KAOIINX;



CaMOCTOSITEIBHO ~ OCYIIECTBIIATh  IMO3HABATEIbHYK)  JIESITEIBbHOCTD,
BBISIBIIATH TIPOOJIEMBI, CTaBUTh W (HOPMYJIHUPOBATH COOCTBEHHBIC 3aJaud B
00pa3oBaTeNbHOMN NEATEIbHOCTH U )KU3HEHHBIX CUTYAIIUX;

CaMOCTOSATENIbHO COCTaBJIATh IUIAH pEHIeHUs TpoOiemMbl ¢  y4ETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U TIPEATIOYTCHUIA;

JlaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacliMpsaTh paMKd ~ yd4eOHOTO  TMpeAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHUM;

Jenatb  OCO3HAHHBIA  BBIOOP,  apryMeHTHpOBaTh  €ro,  Oparth
OTBETCTBEHHOCTH 34 PEUICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CIocoO0CTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO HIUPOKOU JPYAUIIMHU B
pPa3HBIX 00JIACTSIX 3HAHHM, MOCTOSHHO IMOBBINIATH CBOM 0Opa3oBaTEIbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBHI B JICSITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIQJICTh HAaBBIKAMHU IIO3HABATEIbHOM peIeKCMH KaK OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB M
OCHOBAHUM, UCIIOIB30BaTh MPUEMBI peJICKCUU JIJIsl OLICHKU CUTYyalluH, BEIOOpa
BEPHOI'0 PELICHUS;

yMETh OIIEHHUBATh PUCKA W CBOEBPEMEHHO MPUHHMATh PEIICHUS MO HX
CHMXKEHUIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTMX NPU aHAIU3E PE3yJIbTATOB
NEATEIbHOCTH;

3) npuHsATHE ceOsl U APYTUX:

MPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl JIPYTHX MpPU aHAJINU3E PE3yJIbTATOB
NEATEIbHOCTH;

pU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OLITUOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIIUU JPYTOTO YETIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbIe pe3ynbTaTbl OCBOCHHUS COJEpKaHMA Y4eOHOro mpeamera
«buonorus» Ha yrayOn€HHOM YpPOBHE OPHEHTHPOBAHBI Ha oOOecleueHue
npodunbHOro oOyueHusi oOywatomuxcs Ouonorud. OHHU — BKIIIOYAIOT:
cneurpuyeckue 1yig OMOJOTHH HAyYHbIe 3HAHUS, YMEHUS U CIOCOOBI 1eHCTBHIA
0 OCBOCHHIO, UWHTEpHpeTalu ¥ NpeoOpa3oBaHUIO  3HAHWN, BHJBI



JEATEIBbHOCTH IO MOJYYEHUIO HOBBIX 3HAHUN M MX NPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX, @ TakK€ B pEATbHBIX JKU3HEHHBIX cHUTyauusax. lIpenMerHbie
pE3YJIbTATHI IIPEACTABIICHBI IO TOAAM U3yUYCHHS.

[IpeameTHbIe pe3ynbTaThl OCBOEHHUSA yueOHOro mpenmera «buonorus» B
10 knacce nOMKHBI OTPAKATH:

chOpPMUPOBAHHOCTh 3HAHUM O MECTe€ M POJU OWUOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B (GOPMUPOBAHUM €CTECTBEHHO-HAYUYHON KapTUHBI MUpPa, B
MO3HAHWM 3aKOHOB TMPUPOJABI M  PEUICHUU TPoOJEM  PaIMOHAIBLHOTO
OPUPOJIONIOIB30BAaHUS, O BKJIAJE€ POCCHUICKUX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE OUOJIOTUH;

BJIQJICHUE CHUCTEMOM OHMOJIOTHYECKMX 3HAHWH, KOTOpas BKJIIOYAET:
OCHOBOTIOJIararume OUOJIOTHYECKUE TEPMUHBI U TOHATUS (PKU3Hb, KIIETKA,
OpraHu3M, METabOoJIM3M, FOMEOCTa3, CaMOPETYJISILHs, CaMOBOCIIPOU3BEICHHE,
HACJIEICTBEHHOCTh, UI3MEHYMUBOCTh, POCT M PAa3BUTHE), OMOJOTUYECKHE TEOPUU
(xnetounas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas
Teopust HacnencTBeHHocTu T. Moprana), yuenus (H. Y. BaBunoBa — o neHTpax
MHOT0O0Opa3usi W  MPOUCXOXKIAEHUS  KYJIbTYPHBIX  PAcTeHMi), 3aKOHbI
(ennHOOOpa3usi MOTOMKOB MEPBOI0O MOKOJIECHUS, PaCUICINICHUS, YUCTOThI TaMET,
HE3aBUCUMOTO HacnenoBanus [. Menaens, TOMOJIOTUYECKUX pSJOB B
HacleACTBEHHOM  m3MeHumBocth  H. W BaBunoBa),  NpUHLMUIBI
(KOMIIIIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIAMH HAay4HOI'O ITO3HAHMSI, UCIIOJIB3YEMBIX B
OMOJIOTrMYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB (OINUCAaHUE, H3MEpPEHHUE,
HaOJI0/ICHHE, DKCIIEPUMEHT);

YMEHUE BBIJENAThH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KIIETOK MPOKAPUOT
U 3yKapuoOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCJIE
OaxTepuil, rpuOOB, pacTEeHHUH, *KUBOTHBIX W YEJIOBEKAa, CTPOCHHUS OpPraHOB U
CUCTEM  OpraHOB  pAacTeHHUH,  KUBOTHBIX,  YEJIOBEKa,  IPOIIECCOB
KU3ZHENIEATEIbHOCTH, MPOTEKAIOIUX B OpraHU3Max pacTEeHUM, >KUBOTHBIX U
YeJjIoBeKa, OHOJIOTHYECKUX IMPOIECCOB: OOMEHa BeEIIeCTB (MeTaboJIu3M),
MIPEBpAIICHHs] dHEPTUU, OPOKEHUSI, aBTOTPO(HOTO M TETEPOTPO(HOTO THUIIOB
nuTaHus, (QOTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Melo3a, TaMeTOreHes3a,
AMOpHOreHesa, NOCTAIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOKEHUS,
UHAMBUYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3auMOICUCTBUS T'€HOB,
reTepo3uca, CKyCCTBEHHOTO 0TO0Pa;

YMEHUE YCTAaHABIIMBAaTh B3aUMOCBS3M MEXKIY OPraHOMAAMH KIIETKU U UX
(YHKIUSAMH, CTPOCHMEM KIJIETOK pa3HbIX TKAaHEW U HUX (QYHKUIUSAMHU, MEXKIY
OpraHamMM M CHCTEMaMH OPraHOB y pPACTEHUM, JKMBOTHBIX M YEJIOBEKAa U MX



GYHKIUSIME, MEXKIYy CHUCTEMaMH OpPraHOB M WX (DYHKITUSIMHU, MEXAY dTaraMu
oOMeHa BENIeCTB, JTamaMu KJIETOYHOrO IMKJIA M IKU3HEHHBIX I[MKJIOB
OpraHU3MOB, ATaaMu 3MOPUOHAIBHOTO PA3BUTHS, TE€HOTUIIOM U (DEHOTHUIIOM,
dbeHoTunoM u GpakropaMu cpeibl OOUTAHMS;

YMEHUE BBISBIATH OTIMUUTEIBHBIC IPU3HAKH KUBBIX CUCTEM, B TOM YHCIIE
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHHUE HCMOJIb30BATh COOTBETCTBYIOIIME APTYMEHTBI, OMOJIOTHMYECKYIO
TEPMHUHOJIOTMI0O M CHUMBOJIMKY JIJIsi JOKa3aTelbCTBAa POJICTBA OPraHU3MOB
Pa3HBIX CUCTEMATHUYECKUX TPYIIIL;

YyMEHHE pemarh OWOJOTMYECKHE 3aJa4d, BBIABIATH MPUIHHHO-
CJICAICTBEHHBIC CBSI3U MEXIY HCCIETyEMbIMUA OMOJIOTMYECKUMH MPOILECCaMU U
SABJICHUSIMU, JIeJIaTh BBIBOJBI M TPOTHO3bI HAa OCHOBAHWU TMOJYYEHHBIX
pE3yIbTaTOB;

YMEHHUE BBINOIHATH JA0OPATOPHBIE M MPAKTHUYECKHE PabOThl, COOMIOAATh
MpaBuiia Mpy padoTe ¢ y4eOHBIM U J1a00OpaTOPHBIM 000PY/I0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, MPOBEPITh HMX OKCICPUMCHTATHLHBIMU
cpenctBamu, (popmMynupys 1elb MCCIEIOBAaHUS, aHATU3UPOBATh IMOJTYUYEHHBIC
pe3yabTaThl U JACNIaTh BHIBOIBI;

YMEHHE y4acCTBOBaTh B yUeOHO-UCCIIEA0BATEILCKOM paboTe 1o OUOJIOTHH,
AKOJIOTMHM W MEAUIIMHE, TPOBOUMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIECTB, U
nyOMUYHO  TMPEACTABISATh TOJYyYECHHbIE pPE3yJbTaTbl Ha  YUYCHUYECKUX
KOH(DEpEeHITUSX;

yMEHUE OIEHWBATh ITHUYECKUE ACTIEKThI COBPEMEHHBIX HCCIEIOBAaHUMN B
obmact  OMOJIOTUM U MEOUUUHBI  (KJIOHUPOBAHUE, HUCKYCCTBEHHOE
OIIOAOTBOPEHHUE, HAMPABIEHHOE U3MEHEHNE T€HOMAa U CO3/IaHU€ TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BBIOOp OyyIiel mpodeccuoHanIbHON
JNESITCIIBHOCTH B 00JacTH  OMOJOTHMH, MCOUIIMHBI, OHWOTEXHOJOTHH,
BETEPUHAPUHM, CEIIBCKOTO XO3SMCTBA, MUIIEBOM MPOMBIIUICHHOCTH, YTIyOJSTh
MO3HABATENIbHBII ~ HMHTEpPEC, HANpaBJIEHHBII Ha  OCO3HAHHBIA  BBHIOOD
COOTBETCTBYIOIIEH Mpodeccun U NMpoAOIKEHNE OMOJIOrMYecKoro 00pa3oBaHus
B OpTaHU3ANMIX CPEAHETO MPO(HECCHOHATHFHOTO U BBICIIIETO 00pa30BaHUSI.

[IpeameTHbIe pe3yabTaThl OCBOCHUS yueOHOro mpenmera «buomorus» B
11 knacce NOKHBI OTPAKATH:

c(hOpPMHUPOBAHHOCTh 3HAHWM O MECT€ W pOJIM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HAyK, B ()OPMHUPOBAHMH COBPEMEHHOW E€CTECTBEHHO-HAYyYHOUN
KapTUHBI MHUpPA, B MO3HAHWHM 3aKOHOB TPHUPOABI U PEIICHUH SKOJOTUYECKUX
npo0jiieM 4YeloBeuecTBa, a TaKKe B PEIICHUWH BONPOCOB PalMOHAIBLHOTO



MPUPOIONONB30BaHUsl, U B (POPMUPOBAHWU I[IEHHOCTHOTO OTHOIIEHUS K
pupojie, OOIIECTBY, YEIOBEKY, O BKJIAJI€ POCCUMCKHUX U 3apyOexKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH;

yMEHUE BIIAJIETh CUCTEMON OMOJIOTMUECKHX 3HAHUU, KOTOpas BKIIOYAET
OTpe/ieNieHUs] U TIOHMMaHUE CYITHOCTH OCHOBOIOJATAIOIMNX OHOJIOTMYECKUX
TEPMHHOB U TOHATUN (BUA, SKOCUCTeMa, Omocdepa), GMOTOTHUECKHE TEOPUU
(aBomonionHas teopuss Y. JlapBuHa, CHUHTETUYECKas TEOPHUS HBOJIOIUH),
yuenust (A. H. CeBeproBa — 0 MyTsAX W HalpaBieHUsX sBomonuu, B.U.
Bepnazackoro — o 6uocdepe), 3akoHbl (reHeTUYecKoro paBHoBecus [x. Xapau
u B. BaiinOepra, 3apojsieBoro cxoactsa K. M. bapa), npaBuia (MuHUMyMa
1O. JInbuxa, 7K0NOrM4ecKoil MUpaMuIbl SHEPTHH ), TUIOTE3bI (TUIIOTE3a «MUPA
PHK» V. I'unGepta);

yMEHUE BIAJeTh OCHOBHBIMH  METOJAaMU  HAy4YHOTO  IIO3HAHWS,
UCIIOJIb3YEMBIMH B OHMOJIOTMYECKUX HCCIEAOBAHUSAX MKHUBBIX OOBEKTOB U
AKOCHUCTEM (OMHUCaHuEe, W3MEpEHHe, HAOI0ICHUE, IKCIEPUMEHT), CIoco0aMu
BBISIBIICHUS U OIICHKH aHTPOIIOTCHHBIX U3MEHEHHUH B TIPUPOJIC;

YMEHHME BBIIETATh CYIIECTBEHHbIE MPHU3HAKU: BUJOB, OHOIr€OLEHO30B,
AKOCUCTEM U Ouochephl, CTAOUIU3UPYIOIIETO, ABUKYIIETO M Pa3phIBAIOIICTO
€CTECTBEHHOTO ot0opa, aJIIONaTPUYECKOro u CUMIIaTPUYECKOTO
BU000pa30BaHusA, BIUAHHUS JABWXKYIIUX CHJI SBOJIOUUM Ha TreHO(OHA
HOMYJISILIUU, TPUCTIOCOOJIEHHOCTH OPTaHU3MOB K cpefie OOMTaHUs, Yepe10BaHuUs
HAIPaBJICHUN JBOJIOIMHM, KPYroBOpOTa BEHIECTB W IIOTOKA OJHEPTUU B
HKOCUCTEMAX;

YMEHUE YCTaHaBIIMBATh B3aUMOCBS3M MEXKIY IMPOLIECCAMH HBOJIIOLUH,
JIBIKYIIIMMH CHUJIAMU aHTPONOTE€HEe3a, KOMIIOHEHTAMU Pa3JIMYHbIX SKOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB,

YMEHUE  BBISBISATH  OTJIMYUTEIBHBIC TPU3HAKU  JKUBBIX  CHUCTEM,
IPUCIOCOOJICHHOCTh BUJIOB K Cpe/ie OOMTaHusl, a0MOTUYECKUX U OMOTHYECKUX
KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBSA3€H OpraHM3MOB B COOOUIECTBAX,
AHTPONOTE€HHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOLIUE APTyMEHTHI, OMOJOTHYECKYIO
TEPMHUHOJIOTHIO M CHUMBOJIMKY [l JOKa3aTeIhCTBAa POJICTBA OPTaHU3MOB
pPa3HbIX CHUCTEMATHYECKUMX TPYyMN, B3aUMOCBSI3M OPraHu3MOB U  CpPEbl
oOWUTaHUs, €IUHCTBA YEJOBEYECKUX pac, HEOOXOAMMOCTH COXPAHECHHUS
MHOT000pa3usi BUJIOB U 3KOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOIBI U
YeJI0BEYECTBA;

YyMEHUE pemaTth OWOJIOTMYECKHe 3aJadd, BBISBISATh PUYUHHO-
CJIEICTBEHHBIE€ CBSI3M MEXKIY UCCIENyEeMbIMU OMOJIOTMYECKMMHU MPOLECCaMU U



SBIICHUSIMHU, JIeJaTh BBIBOJBI W TPOTHO3bI HA OCHOBAaHHHM MOJYYEHHBIX
PE3yNIbTATOB;

yYMEHUE BBITIOJHATH J1a00OpaTOpHbIE U MpaKTUYeCKue padoThl, COOMIOAATH
IpaBuiia Mpu padboTe ¢ ydeOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh HUX OKCIEPUMEHTAIHLHBIMU
cpeactBamMu, (popMmynHpys LeJdb HUCCIeNOBAaHUS, aHAJIU3UPOBATH MOJIYUYCHHBIC
pe3yabTaThl U JENaTh BHIBOJIBI,

yMEHHUE y4acTBOBATh B YYEOHO-UCCIIEAOBATENBCKOM paboTe 1mo OuoIoruuy,
HKOJIOTMH U MEJIUIMHE, TPOBOAMMON Ha 0a3e IIKOJIbHBIX HAayYHbIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh TMOJYYEHHBIE PpEe3yibTaThl Ha  YYEHHYECKHX
KOH(epeHUHUsIX;

YMEHHME OLICHUBATh THUIIOTE3bl W TEOPUU O MPOUCXONKICHUH KU3HH,
YelloBeKa M 4YEJIOBEYECKUX pac, O NpUYMHAX, IOCIEACTBUAX M cIocobax
MpEeA0TBpAlIECHUS TJI00AIbHBIX U3MEHEHUI B Onocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BHIOOP Oyayiel mpodeccruoHanbHON
AESITENbHOCTH B 00JAacTH OHWOJOTHH, OJKOJIOTHUH, MPHUPOAONOIB30BaAHMUS,
MEAMLINHBI, ONOTEXHOJIOTUH, ICUXOJIOTHH, BETEPUHAPUH, CEJIbCKOTO XO035ICTBa,
OUIIEBOM  MPOMBIIUIEHHOCTH,  yIAyOdsTh  MO3HABaTENbHBIM  MHTEpec,
HaIlpaBJEHHBI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIONIIEH mpodeccun u
MPOJOHKEHNE OMOJOTHYECKOr0 00pa3oBaHUsl B OPraHM3AIMSIX CPEIHETro
po(heCCUOHATILHOTO U BBICIIET0 00pa30BaHUs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/mn Konrpoabnsie IIpakTuueckue
MPOrpamMmblI Bcero o0pa3oBaTeIbHbIE
padoThbI padoThI pecypenI
1 buonorus xak Hayka
2 JXKuBble cucTeMBI M UX H3YYECHUE
3 buonorus knetku 0.5
4 XUMHUECKasi OpraHU3anus KISTKH 10
5 Crtpoenue u QyHKIHMU KIETKU 8 2
6 OOMeH BelecTB U PEBpaICHHE YHEPTUU B 9 1
KIIETKE
; Hacnencreennas ungopmanus u 9 05
peanu3arus e€ B KJIeTKe
JKU3HEeHHBIN UK KIETKH 6 1
CrpoeHue 1 pyHKIMHU OpraHU3MOB 17 1.5
10 Pa3mHOX€EHME U pa3BUTHE OPTaHU3MOB 8 1.5
11 ['eneTrka — HayKa O HACIEICTBEHHOCTH U ) 05
W3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 I'eneTrka yemoBeka 0.5
15 Cenexuust OpraHu3MoB 1




16 BuorexHoorus u cuHTeETUYECKass OUOIOrus 4
17 PezepBHOE Bpemst 1
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 13




11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ii/m Kontpoabnbsie IlpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcbl
1 3apokeHUE U Pa3BUTHE IBOJTIOLIMOHHBIX 4
MIpe/ICTaBICHU B OMOJIOTUU
Mukpo3Boitonus 1 €€ pe3yJbTaThl 14 2
Makpo3Bosronus U €€ pe3yabTaThbl 6
[IpoucxoxxaeHne u pa3BUTHE KU3HHA HA
4 p A P 15 1.5
3emiie
5 [TpoucxoxaeHUe YeI0BeKa — aHTPOIIOTCHES 10 1
DKOJIOTHSI — HayKa O B3aUMOOTHOIIIEHHIX
6 OpPraHU3MOB U HaJOPTraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karollleu cpenou
OpranusMmel U cpesia OOUTaHUs 1.5
DKOJIOTHS BUJOB U MOMYJISIIIUI 0.5
DKoJ0rus Co00IIECTB. DKOIOTHUECKHE
9 12 0.5
CHCTEMBI
10 buocdepa — rimobanpHas sxocucTemMa
11 YenoBek U OKpy:Karolas cpena
12 PesepBHOE Bpems
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







ITOYPOYHOE IIVTAHUPOBAHUME
10 KJTACC

Ne
n/n

Tema ypoka

buonorus kak KoMIjaeKcHas HayKa 1 Kak
4aCTb COBPECMCHHOI'O O6H.[€CTBa

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

DJIEeKTPOHHbBIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

JKuBrle cucTeEMBI U UX CBOMCTBA

ypOBHeBaﬂ OopraHu3anus )XKUBbIX CUCTCM

I/ICTOpI/Ifl OTKPBITHUA U U3YUCHUS KIICTKH.
Knerounas TCOPpHA

MeTo/1bl MOJNIEKYISIPHOM U KJIIETOYHOH
ouonorun. [Ipaktuueckas pabora
«3yueHne MeTo10B KIETOYHOMN
Ouoznoruu (xpomarorpadus,
anekTpoopes, tupdhepeHnuanIbHoe
ueHtpudyruponanue, [1LP)»

0.5

XUMHUYECKUN COCTAB KJIETKHA

MI/IHCpaJ'IBHBIe B€IICCTBA KIJIICTKH, UX
Oumoyioruueckas POJib

Opraanyeckre BeMecTBa KIETKA —
6enxu. JlabopaTopHas pabora
«O6Hapyx)eHHne OEJIKOB ¢ TTOMOIIBIO
KayeCTBEHHBIX PEaKIIHii»

0.5




CoiicTBa, KnaccupuKanys u GyHKIUN

) 0enkoB
10 Opranuyeckue BellecTBa KIETKH —
YTJIEBOAbI
1 Opranuyeckue BEIECTBA KIETKU —
TN B
Hyxnennossie kucnorsl. JJHK n PHK.
12 Jlaboparopuas padota «VccienoBanue 05
HYKJIEMHOBBIX KHCIIOT, BBIJICJICHHBIX U3
KJICTOK PA3JIMYHBIX OPTaHU3MOB)
13 Crpoenne u pynkuun ATO. [pyrue
nykieosunrpudocdarsr (HTD)
CexBenuponanue JITHK. MeToibl
14 T€HOMUKH, TPAHCKPUIITOMHUKH,
IPOTEOMHUKH
15 MeTobl CTPYKTYpHOI OHOIOTHH
16 Tunel knetok. [Ipokapuornueckas
KJIETKa
CrpoeHne 3yKapuOoTHUYECKOM KIIETKH.
17 [IpakTuyeckas padora «M3y4yeHue 0.5
CBOWCTB KJIETOYHOH MeMOpPaHbD»
18 [ToBepXHOCTHBIN anmapar KIeTKH
OnHoMeMOpaHHBIE OPraHOUIBI KIETKH.
19 [IpakTuueckas pabora «M3yuenue 05

ABWXXCHUS HUTOINNIAa3MBbI B paCTUTCIIBHBIX
KIJIICTKax»




20

HOHyaBTOHOMHBIe OpraHon bl KJICTKHU:
MUTOXOHAPUH, IIJIACTUIBI.

Jlaboparopuas padota «VccienoBanue 1
IUIa3MOJIM3a U JICTIIIa3MOJIU3a B

PaCTHTENBHBIX KICTKAX)

0.5

21
22

HememOpanHble opraHON/ bl KJIETKH

Crtpoenue u pyHKIMHU Aapa

23

CpaBHuUTENbHAS XapaKTEPUCTUKA KIETOK
sykapuot. JlabopaTopnas padora
«M3ydyeHue cTpoeHus KJIETOK Pa3InyHbIX
OpPraHU3MOB»

0.5

24

ACCUMUIISIAA ¥ TUCCUMMUIISIIIAS — JIBE
CTOpOHBI MeTabonu3Ma. Turmbl oOMeHa
BemecTs. JlabopaTopHas pabota
«M3ydyeHune KaTaJIuTHYeCKON aKTUBHOCTH
(dbepMeHTOB (Ha mpuMepe aMuIa3bl WK
KaTama3bl)»

25

26

@epMEHTaTUBHBIN XapaKTep peaklui
KJIETOYHOT'O MeTaboJIn3Ma.
JlaGopatopHnas pabora «3yuenue
(epMEeHTaTUBHOTO paclUIeTICHUs
MEPOKCH/Ia BOJOPO/a B PACTUTENbHBIX U
KUBOTHBIX KJIETKaX)

Benku-akTuBaTophI U OENKH-
UHTUOUTOPHI

0.5

27
28

ABTOTpOGHBINH TUII OOMEHA BEILIECTB

dorocunres




XemocunTe3. JJaboparopras pabota

29 «CpaBHeHue nporieccoB (poTocuHTE3a U 0.5
XEMOCHHTE3a
AHa’poOHbBIe opraHu3Mbl. Bubt

30 Oposxenus. JlabopaTopHas pabora
«CpaBHEHHE TTPOIIECCOB OPOKEHUS U
TIBIXQHUS

31 AdpoOHBIE OPraHU3Mbl. JTaIbI
SHEPreTHYecKoro ooMeHa
DHeprust MEMOPaHHOTO TPaUCHTA

32 nporoHoB. Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI

33 Peaknium MaTpuyHOTO CHHTE3a

34 Tpanckpunius — MaTpUYHBINA CHHTE3
PHK

35 Tpaucsiiust u e€ 3Tarbl

36 Konnposanue ammnuokucinot. Poib
pudocom B OuocuHTe3€e Oenka

37 Opranu3zaiiys reHoMa y IpoKapuoT U
3YKapHoT

38 MonekynsipHbIe MEXaHU3MBbI DKCTIPECCHU
TCHOB Y DYKapHOT
Bupycel — BHEKIIETOUHBIE (POPMBI

39 KM3HH U OOJIMTaTHBIC TIAPA3UTHI. 05

[IpakTuueckas pabora «Co3nanue
MOJIETTH BUPYCa»




BupycHsble 3a0051eBaHNs UEIIOBEKA,

40 KUBOTHBIX, PACTCHUI

41 HanorexHosoruu B 6M0JI0ruu 1
MeULIHE

42 Ku3HeHHbBIA UK KIETKU

43 Matpuunsiii cunte3 JJHK
XpomocoMsl. JTaboparopHas paboTa

44 «M3yueHue XpoMOCOM Ha TOTOBBIX 0.5
MHKpOIIpenapaTax»

45 Jlenenue KICTKH — MHTO3
Tuns! ketok. Kapuokunes u
nutokuHe3. JlaboparopHas padora

46 «Habmogeane MUTO3a B KIIETKAX 0.5
KOHYMKa KOpeIIKa JTyKa (Ha TOTOBBIX
MUKpOIpenaparax)»

47 Perynsauus »KM3HEHHOTO IMKJIA KIETOK

48 Opranusm Kak eUHOE 11eJI0€

49 Txanu pacrenuii. JlaboparopHas pabota 05
«M3ydyeHue TkaHel paCTeHUIN» '
TkaHM KUBOTHBIX U YEIOBEKA.

50 JlaGopatopHnas pabora «3yuenue 0.5
TKaHeH )KUBOTHBIX)»
Opransl. CucTeMbl OPraHoB.

51 JlaGopatopHnas pabora «3yuenue 0.5
OpraHoOB LIBETKOBOT'O PACTEHUS»

52 Omnopa Tena OpraHu3MoOB




53

JIBr>KEeHHE OpPraHu3MOB

54 [Iutanue opranu3MoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.
[InmeBapuTenpHas CuCTEMa 4eJI0BEKa

56 JlpIxaHve opraHu3MoB

57 JIpIXaHue MO3BOHOYHBIX JKUBOTHBIX U
YeJIoBeKa

58 TpancmopT BemecTB y OpraHu3MoB

59 KpoBeHocHas cructemMa M03BOHOYHBIX
KHBOTHBIX U YEIOBEKA

60 Brienenue y opraHuzMoB

61 3amura y OopraHu3MoB

62 NMmyHHas cucreMa yenoBeka

63 PaznpaxuMocTb U perymisauus y
OpPTaHU3MOB

64 I'ymopanbHast perynsinus 1 9HI0KpUHHAs
crcTeMa KUBOTHBIX U YeJloBeKa

65 ®opMbI pa3MHOKEHHUST OPTaHU3MOB

66 [TonoBoe pa3zMHOXkEHUE

67 Meiio3
I'ameTorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JIabopaTopHas pabora 0.5
«M3ydeHne CTpOEHHsI TIOJIOBBIX KJIETOK '
Ha TOTOBBIX MUKPOITpETIapaTaxy

69 WuauBuyanbHOE pa3BUTHE OPraHU3MOB




70

— OHTOI'CHE3

3akJiajika OpraHoB M TKaHEH U3
3apOBIIIEBHIX JIUCTKOB

71

Poctu Pa3BUTHUC ) XUBOTHLIX.
Jlaboparopuas pabota «BrisiBieHue
MPU3HAKOB CXOJICTBA 3apOIbIIICH
MO03BOHOYHBIX KMBOTHBIX)

0.5

72

PasMHOkeHUE U pa3BUTHE PACTCHUM.
Jlaboparopuas padota «CtpoeHue
OpPTaHOB Pa3MHOKEHHUS BBICIIHX
pacTeHui»

0.5

73

74

75

76

77

I/ICTOpI/IFI CTAHOBJICHUA U PA3BUTUA
ICHCTUKH KaK HAyKH

OCHOBHbBIE TIOHATHS U CUMBOJIBI
reHetuku. JlabopatopHas pabora

«JIpo3oduna Kak 00BEKT TEHETHIECKUX

HUCCIIETOBAHUIN)Y

3aKOHOMEPHOCTH HaclleI0BaHHs
MpU3HAKOB. MOHOTHOpUIHOE
ckpeuuBanue. [IpakTuueckas pabora
"N3yueHue pe3ynbpTaToB
MOHOTHOPHUIHOTO CKPEIINBAHUS Y
po30¢uiIs"

[uronornyeckre OCHOBBI
MOHOTHOPHUAHOTO CKpPEIMBAHUS
AHanmm3upymrolee CKpeIMBaHue.
Henonnoe nomunupoBanue

0.5

0.5




JurnOpuiHoe CKpenBaHme.
[IpakTuyeckas padora «3yuenue

78 0.5
Pe3yJabTaTOB TUTUOPUIHOTO
CKpEITUBaHUS Y APO30(DHITBI)
79 [{uTomornyeckue OCHOBBI JUTUOPHTHOTO
CKpEIIUBAHUS
80 CueruieHHOe HaclIeI0BaHKE MMPU3HAKOB
81 XpOMOCOMHas1 TEOPUS
HACJIEICTBEHHOCTH
82 I'eneTuka moia
83 I'eHOTHIT KaK IIEJIOCTHAS CUCTEMA
84 I'eHeTMYEeCKUT KOHTPOJIb Pa3BUTHS
pacTeHHMIA, )KUBOTHBIX U YEJIOBEKa
85 N3MeHunBOCTh Npr3HaKoB. Buabl
W3MEHUYHUBOCTH
86 MonudukanronHas N3MEHIHBOCTh
BapuanumonHslii psa v BapuaiioHHas
kpuBas. JlaboparopHas pabota
87 «MccnenoBanue 3aKOHOMEPHOCTEH 05
MOIA(DHUKAITIOHHON H3MEHUNBOCTH. '
[TocTpoeHne BapualluOHHOTO psiia U
BAPUALIMOHHON KPUBO»
88 ['enoTunMueckass K3AMEHYUBOCTb.
KomOunaTrBHAsE H3MEHYHMBOCTD
89 MyTannoHHasi U3MEHYUBOCTb. 05

[IpakTuyeckas pabora «MyTtanuu y




90

91

Ipo30¢ bl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMEPHOCTH MYTallMOHHOTO
rporecca. JIUIeHETHKA U SITUT€HOMHUKA
I'eneruxa yenoseka. [IpakTuueckas

pabora «CocTaBiieHHEe U aHATU3
POIOCIOBHOIN

0.5

92

93

94

95

MeTtoapl METUIIMHCKON T€HETUKU

3HaueHue MeﬂHHHHCKOﬁ T'CHCTHUKH B
NpcaAOTBpalliCHUN U JICUCHUH
FeHETUYCCKHX 3a00JICBaHMI YeI0BEKA

OCHOBHBIE TIOHATHUS CEJICKIIHH.
Jlaboparopnas pabota «/3ydyenue
COPTOB KYJbTYPHBIX PaCTEHUI U MOPOJ
JOMAITHUX KUBOTHBIX)»

MeToapl CEeNeKIMOHHOM paboTHI.

JlaGopatopHnas pabora «3yuenue
METO/IOB CEeNIEKLIUU PACTEHUI»

0.5

0.5

96

JIOCTHKEHHMSI CEJIEKIIUU PACTEHHUN U
KUBOTHBIX. [IpakTHueckas pabota
«IIpuBuBKa pacTeHHI»

97

98

CoxpaHeHue, U3y4eHHe U
UCIOJIb30BAHNE T€HETUYECKUX PECYPCOB
buorexHonorus kak Hayka U 0OTpaciib

MMPpOU3BOJACTBA. HpaKTI/I‘-IGCKa}I pa60Ta
((I/I3y‘{eHI/IC 00BEKTOB OMOTEXHOIOTHI

0.5




OcHOBHBbIE HaNpPaBIEHUSI CHHTETUYECKON

99 1
OonoIoruH
100 XPpOMOCOMHAs U TeHHAsI HH)KEHEPUS
101 MeaunuHCcKIe OMOTEXHOJIOTHI
102 PesepBubiii ypok. [ToBTOpeHue, 1
000011eHNe, CHCTEMATH3AIMS SHAHUH
OBILIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KJIACC

KosnunuyectBo yacos DJIEeKTPOHHbBIE
Ne ara udposbie
wn Tema ypoka Beero Kontpoabnubie IIpakTnyeckue fI[Sy'—IEHI/IH :)Iﬁl()l;l;OBaTeJILHLIe
padoThbI padoThI pecypenI
1 OpommonnonHas teopus Y. Jlapsuna 1
) JIBIOKyTIIME CHITBI BOJIIOLIAN BUJIOB 110 1
Y. lapBuny
3 Bbopn0a 3a cymectBoBanue, 1
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHHE CUHTETUYECKON TEOPUH 1
SBOJTIOINH
5 DTarbl HBOIOIIMOHHOTO Tpolecca: 1
MHUKPO3BOIIOLUSA U MAKPOIBOJIOLINS
5 [Tomymsius — sIeMeHTapHas eIMHUIA 1
9BOJIIOLIUH
3aKOH reHeTUYECKOTo paBHOBecHs Jx.
7 Xapmau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BbIsiBIeHHE H3MEHUUBOCTH Y '
ocobeit 0JTHOrO BUIa»
8 DneMeHTapHbIe (aKTOPBI IBOTIOIUN 1
9 O ekt ocnoparens. dpdexrt 1
OYTBUTIOYHOTO TOPIBIIIKA
10 Murpanuu. M3onsmun nomysauui: 1

reorpaduueckas, Ouonoruaeckas




11

12

EctectBenHsbIit 0oTOOp —
HATPABISIOMUN (AKTOP YBOJOIHUN

[TomoBoit oT6Op

13

[IpucrnocobaeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIIOIHH.
JlaGopaTtopHnas pabora «3yuenue
apoMop(030B ¥ UAKOATANITAIINN Y
pacTeHH U )KUBOTHBIX)

0.5

14

15

[Ipumeps! mpucocoOeHun y
OpraHu3MOB: MOP(OJIOTHIECKHE,
(u3noIornuecKre, ONOXMUMHUYECKHUE,
noBeeH4eckue. JlabopatopHas padbora
«IIpucnocobneHus: OpraHu3MoB M UX
OTHOCHTEJBbHAS LIEJIeCO00Pa3HOCTHY

Bun, ero xpurepuu u cTpykTypa.
JlaGopatopHas pabota «CpaBHEeHUE
BUJIOB IO MOP(OJIOTHUECKOMY
KPUTEPHIO»

0.5

0.5

16

CrtpykTypa BHa

17

18

BunoobpazoBaHue kak pe3ysnbTaT
MUKPO3BOIIOLUU

CBs3b MHKPO3BOJIIOIUHN U
SIIMICMHUOJIOTNH

19

20

MaxpoaBosmtonus. [Taneontonornueckue
MCTOJbI U3YUYCHUA 3BOJIIOITUN

BI/IOFCOI‘pa(I)I/I‘-ICCKI/IC MCTOAbI U3YYCHHUA




9BOJJIIOIIMH

OMOPHOIOTMYECKHE U CPABHUTEIBHO-

21 MOP(OJIIOTHIECKUE METOIBI U3YUCHUS
SBOJIIOIINH
MonexkysipHO-TeHETUYECKHE,
22 OMOXMMHYECKHE U MaTeMaTHYeCKUe
METO/IbI U3YUYECHHS IBOJIOIIUN
23 OO01mre 3aKOHOMEPHOCTH BOJTFOITHH
24 AnanTuBHas paguarys.
HepaBHOMEpHOCTH TEMIOB SBOTIOIIUU
o5 Hay4Hble runoTe3sl IPOUCX 0K ICHUS
JKU3HU Ha 3emJie
26 JloHay4HBIE IPEACTABICHUS O
3apOKICHUH JKU3HH
97 OcHOBHBIE TaIlbl HEOPTaHUYECKOU
SBOJTIOIIH
28 ['unoTe3s! 3apoKIeHUS )KU3HA
HcTopust 3eMin 1 METO/IbI €€ U3YUCHHUS.
29 JlabopaTtopHas pabora «M3yuenue u 0
OTIMCAHNE UCKOTIAEMBIX OCTaTKOB &
JPEBHUX OPTaHU3MOB)
30 Hauanbnbie 3Tansl opraHnyecKkoin
HBOIIOLIUU
31 OBOIIOLUS DYKAPUOT
39 OCHOBHBIE ITAITBI BOJIOIUH 05

pactutenbHOro mupa. [IpakTrndeckas




pabora «3yueHune ocoOeHHOCTEH
CTPOCHHUSI PACTEHUM PA3HBIX OTIEIOB)

OCHOBHBIE 3TaNbl BOIIOIHNH JKUBOTHOT'O

33
Mupa
DBouons )KUBOTHBIX. [IpakTHueckas

34 pabora «3yueHue ocooeHHOCTEH 0.5
CTPOEHUS TIO3BOHOYHBIX KHBOTHBIX)»

35 PazButue xxu3Hu Ha 3emMIie 1o Ipam U
nepuoam

36 MaccoBble BBIMUPAHUS —
HKOJIOTHYECKUE KPUZHUCHI TIPOIILIIOTO

37 CoBpeMEeHHbIN IKOJIOTUYECKUNA KPU3UC,
€ro 0COOEHHOCTH

38 CoBpeMeHHast CUCTeMa OPraHNIECKOTo
IPOIILIIOTO

39 OCHOBHBIE CHCTEMaTHYECKHE IPYTIIIbI
OpPTraHU3MOB

40 AHTpPOIIOJIOTHS — HayKa O YEJIOBEKE

41 PazButne npeacrasieHuit o
MIPOMCXOXKICHUH YEIIOBEKA
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3yuenue ocoGeHHOCTEH 0.5
CTPOCHUSI CKeJIeTa YeIIOBEeKa, CBI3aHHBIX
C TIPSIMOXOXKICHUEM»

43 JIBrKylIMe cruibl aHTPOIIOTEHE3a




COOTHOIIEHUE OUOJTOTNYECKUX U

44 COLMAIBHBIX (haKTOPOB B
aHTPOIIOTeHEe3e

45 OCHOBHBIE CTa/IMM AaHTPOIIOTEHE3a

46 [TaneoreneTrka u najacoreHOMUKa

47 DBOJIIOIHSI COBPEMEHHOTO YeJIOBEKa
Yenoseueckue pachl. [Ipaktuueckas

48 pabota «3ydueHne sKOJIOTHYECKUX 0.5
aJlanTalnui 4eI0BeKay

49 MeXTUCIUTITHHAPHBIC METO/TBI
AHTPOTIOJIOTUU

50 3apoXkKACHUE U PA3BUTUE IKOJIOTUU
Mertoasl skonoruu. JlabopaTopHas

51 pabota «/3y4ueHune MeTo10B 0.5
9KOJIOTHYECKHUX UCCIIEIOBAHUI»

59 3Ha4YeHNe SKOJOTHUECKUX 3HAHUH IS
YenoBeKa

53 Okonoruyeckue GakTopsl
Abuotnueckue paktopbl. CBET Kak

54 sKooruueckuii pakrop. JlaboparopHas 05
pabota «BrIsiBeHHE pUCIOCcOOIeHII '
OpPTaHU3MOB K BIIMSIHUIO CBETa»
Aobuotndeckue daxropsl. Temmeparypa

55 KaK 9KOJIOTUYECKUI paKxTop. 05

JlaGopatopHas pabota «BelsiBieHHe
IpUCHoCco0IeHNH OPraHU3MOB K




BIIUSIHUIO TEMIIEPATYpPbD)

Aobuotndeckue hakTopbl. BiraxxHocTh
KaK 9KOJIOTUYECKUN (haKTop.

56 JlaGopaTopHas paboTa « AHATOMUYECKHE 1 0.5
O0COOEHHOCTH PAaCTEHHI U3 pa3HbIX MECT
oOuTaHUM»

57 Cpenapl oOuTaHUs OPraHU3MOB 1

58 Bbuonornueckue puTMbl 1

59 JKuznennbie ¢opMbl OpraHU3MOB 1

60 buotnyeckue pakTopsl 1
3HaYeHHUE OMOTHYECKHIX

61 B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUS 1
OpraHU3MOB B cpejie 00UTaHUs

62 DKOJIOrHYecKHe XapaKTepUCTUKU 1
MOy AU
OCHOBHBIE TIOKA3aTEeIH MOIYJISNH:

63 YHCIICHHOCTb, TUIOTHOCTb, BO3PACTHAS U 1
H0JIOBasi CTPYKTYpa
OCHOBHBIE TIOKA3aTEeJH MOy JISIUH:

64 POXKIaeMOCTh, MPUPOCT, TEMIT POCTA, 1
CMEpPTHOCTh, MUTPAIHH

65 Oxosnorudeckas CTpyKTypa MOIyJIALNAN 1

66 JlnHaMuKa OMYJISIAHA U €€ PeryIisiius

67 Kpussie pocta uncieHHOCTH 1
nomy sy, KpuBble BBDKHBaHUS

68 DKOJIOTHYECKAsT HUIIIA BUOA. 1 0.5




JlaboparopHas paboTa
«IIpucnocobeHus ceMsiH paCTeHUH K

paccenIeHuIo»

69 Bua kak cucrema momysisiui

70 3aKOHOMEPHOCTH MOBEIACHUS U
MUTpalUi )KUBOTHBIX

71 Coo011ecTBO OpraHu3MOB — OHUOIICHO3

72 DKocucTemMa Kak OTKpPbITasi cucTeMa

73 KpyroBopoT BeIecTB U MOTOK SHEPTHH
B DKOCHUCTEME

74 OcHOBHBIE TTOKA3aTENN SKOCUCTEMBI

75 DKOJIOTUYECKUE MUPAMUJIbI

76 H3meHeHus coo0111ecTB — CYKIECCHH
[IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI

77 03€p U peK. DKOCUCTEMBI MOPEH U
OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI
TYHJp, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTpPOIIOT€HHBIE YKOCUCTEMBI
Ypboskocucremsl. [IpakTuueckas

80 pabota «/3yueHue u onucaHue 0.5
ypOO3IKOCHUCTEMBD»
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aNMOJIEHUCTBUI
OpPraHU3MOB B KOCHCTEMax

82 MexaHu3Mbl BO3ECHCTBUS 3arpsI3HEHUI




pa3HBIX TUIIOB HA CYOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOIYJISILUOHHOM U
HKOCHUCTEMHOM YPOBHSIX

buochepa — obmernmanerapHas

83 o0osiouka 3emiu

84 Yuenue B. U. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYyIIECTBOBAHUS
ouocdepsr

86 KpyroBopots! BemiecTs u
OMOTreOXMMHUYECKHE IIHKIIBI

87 3onanpHOCTH OMOCchepsl. OCHOBHEIE
OHOMBI CyIIH

88 YcroitunBocTh Orocheps

89 DKOJIOTHYECKHE KPUUCHI M MX TIPHYNHEI

90 Bosnetictue uenoBeka Ha 6uochepy

o1 AHTpONOreHHOEe BO3/IEHCTBHE HA
PaCTUTENbHBINA U KUBOTHBIM MU

92 Oxpana mpupoIsI

93 OCHOBHBIE IPUHIMIIBI YCTOHYNBOTO
Pa3BUTHS YEIIOBEUECTBA U IPUPOIBI
ParmonanbHOE MPUPOIOIONB30BaHUE U

94 COXpaHEHHE OMOJIOTUYECKOTO
pa3zHooOpaszus 3eMiu

95 O6006menue 1Mo Teme «MHUKPOIBOITIOIIHS
U €€ pe3yJIbTaTbD»

96 O60611eHMe 110 TeMe «MaKpOIBOIIOIUS




U €€ pe3yJIbTaThD)

O606menue o Teme «IIpoucxoxaeHue

97 1
Y pa3BUTHUE XU3HU Ha 3eMIIe»

98 O606menne o Teme «IIpoucxoxneHue 1
YeJI0BeKa — aHTPOTIOTCHE3)»
O0600611eHne 1o TeMe «DKOJIOTUS —

99 HayKa O B3aMMOOTHOIICHHSIX 1
OpPraHNu3MOBY

100 O6061menue o reMe «Opranu3mbl U 1
cpena oOuTaHMs

101 O6O6IIIGHI/I€UHO TeMe «DKOJIOTHS BHJIOB 1
Y TTOMYJISIIIAIA

102 O606menne o Teme «buocdepa — 1
rio0anbHast YKOCUCTEMay

OBHIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET






