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HNOACHUTEJBHASA 3AITUCKA

[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
KJIACChl)  SIBISIETCS  OJHUM M3  KOMIIOHEHTOB  MPEAMETHOM  00JacTH
«EcrecTBeHHO-HayuHble npeameTedy. CormacHo mnonoxenusm PI'OC COO
npoQuiIbHbIE Y4YeOHBIE MPEAMETHI, H3y4yaeMble Ha YIIIYOJIEHHOM YpOBHE,
SIBJISIIOTCS crtocoooM audpepeHimanun o0ydeHrs Ha ypOBHE CpeIHero o0Iero
oOpa3oBaHMsI M TMPHU3BAHbI OOECHEUUTh MPEEMCTBEHHOCTb MEKIY OCHOBHBIM
o0lIMM, CpeIHUM OOIIMM, CpEeAHHM MNpPO(EeCCUOHANBHBIM U  BBICHIUM
oOpazoBanueM. B To jxe BpeMsi KaXAblii U3 3TUX YUEOHBIX MPEIMETOB JOJHKEH
ObITh OpPUEHTUPOBAH HA MPUOPUTETHOE pEIIEHHE O00pa30BaTENIbHBIX,
BOCIIUTATEIBHBIX M Pa3BUBAIONIMX 3aJa4, CBS3aHHBIX C MpodopUeHTAIUEH
oOydJarommxcsi ¥ CTUMYJUPOBAaHHEM HHTEpeca K KOHKPETHOW OO0JacTH
HAy4yHOTO 3HAaHUSA, CBSI3aHHOTO C OWOJIOTHEH, MEIUIMHOW, SKOJIOTHUEH,
MICUXOJIOTUEH, CITOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yuebHOMYy mpeametry "buonorus” ga€T mpeacTtaBieHHE O
IeIW W 3a7a4ax U3ydeHus ydeOHoro npeameta «buonorus» Ha yriryOJIEHHOM
ypOBHE, omnpenensieT 00si3aTeIbHoe (MHBAPUAHTHOE) TIPEIMETHOE COJIepKAHUE,
€ro CTPYKTypHpOBaHHE MO pa3fesiaM U TeMaM, paclpeleieHHe IO Kiaccam,
PEKOMEHYeT MOCJIEA0BATENIbHOCTh U3YUEHHUs] Yy4eOHOro mMaTepualia ¢ y4éToMm
MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOTrO Mporiecca,
BO3pPACTHBIX OCOOEHHOCTEH oOydaronuxcs. B mporpamme mno Ouosoruu
peanu30BaH MPUHIIMI MPEEMCTBEHHOCTH C WM3Yy4YE€HHUEM OHMOJIOTMUM Ha YPOBHE
OCHOBHOro 00miero oOpa3oBaHus, Onarogaps dYemMy MpOCMaTpUBAETCS
HAlpaBJICHHOCTh Ha TMOCJEIYIOUIEe pa3BUTHE OMOJOTUYECKUX 3HAHMM,
OPUEHTHUPOBAHHBIX HAa (POPMHUPOBAHNE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIUICHHS, MPEACTAaBICHUI O 340pOBOM 00pa3e >KU3HHU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIIEHUS K OKpyXarlled npupogHoil cperne. B
nporpaMme Mo OMOJIOTHUU TaK)Ke MOKa3aHbl BO3MOXKHOCTH y4e€OHOTO MpeaMeTa
«buonorusiy B peammsanuu TpedoBanuit A®I'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METANPEAMETHBIM U TMPEAMETHBIM pe3ysbTaTaM OOy4YeHHUS U B
(GbopMHpPOBAaHNK OCHOBHBIX BHJOB Y4€OHO-TIO3HABATEIHHOU JEATEIHLHOCTH



00yyYaromMXcsl MO0 OCBOCHUIO COJIEPKAHUSI OUOJOTUYECKOTO OOpa3oBaHUs Ha
YpPOBHE CpeHEro 00111ero 06pa3oBaHusl.

VYueOHblii mpenMer «buonorusy» Ha ypoBHE CpegHEro  0OILEro
oOpa3oBaHMs  3aBepuIaeT OMOJOTMYECKOe O0pa3oBaHME B  IIKOJE U
OpUEHTHPOBAH HA PACIIUPEHUE U YIIIyOJeHHe 3HAHUM 00y4JaromuXCsl O KUBOH
MpPHUPOJIe, OCHOBAX MOJICKYJISIPHOM M KJIETOYHOW OHOJOTHH, SMOPUOJIOTHH U
OMOJIOTMM pa3BUTHUS, T€HETUKHU, CEJEKLUUH, OMOTEXHOJOTUH, SBOJIIOLMOHHOTO
YUEHUS U SKOJIOTUH.

N3ydyenne yudebHOro mnpenmera «buosjorus» Ha yriyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOJATOTOBKY OOYyYarOUIMXCS K MOCIEAYIOIIEMY IMOITYUYEHUIO
OMoJIOTHYECKOr0  Oo0pa3oBaHUsI B By3aX MW OpraHu3alusX CpEIHEro
npogeccuoHanbHOr0 00pa3oBaHusa. (OCHOBY €ro COAEpX aHHUs COCTaBIsET
cUCTeMa OMOJIOTMYECKUX 3HAHUM, MOJYyUYEHHBIX MPU U3YYEHUH O00y4YarolUMUCs
COOTBETCTBYIOIIIMX CHUCTEMAaTUYECKUMX pa3lesoB OHWOJOTMM Ha YPOBHE
OCHOBHOro oOmiero obOpazoBanusi, B 10—11 knaccax 3TH 3HAHHS TOJYYarOT
pasButue. Tak, pacupeHsl U yriryoJleHbl OMOTOTUYECKUE 3HAHUS O PACTEHUSX,
KUBOTHBIX,  rpubax,  OakTepusix,  OpraHuM3Me  ueJoBeKa,  OOLIMX
3aKOHOMEPHOCTSIX ~ JKU3HM, JIONOJHUTEIBHO BKJIIOUEHBl OHOJIOTMYECKUE
CBEACHHMS TPUKIATHOTO M TOMCKOBOTO XapakTepa, KOTOPbIE MOYKHO
UCIIOJIb30BaTh KaK OPHUEHTHUPBI [Jisi MOCJIEIYIOLEro BbIOOpa Mpodeccuu.
Bo3moxHa Takxke MHTErpanus OMOJOTMYECKUX 3HAHUN C COOTBETCTBYIOIIMMU
3HAaHUSAMH, TMOJTYYCHHBIMH OOYYarOUIMMHCS NpPU U3YYEHUU (PU3UKH, XUMUH,
reorpaduu U MaTEMaTUKH.

CrpykTypa nporpammsl 1o yueOHOMy mpeamety "buosoruss" orpaxaet
CHUCTEMHO-YPOBHEBBIH M OSBOJIOIMOHHBIA TMOAXOAB K H3YYCHHIO OHOJIOTHH.
CornacHO MM, U3y4YalOTCs CBOICTBA M 3aKOHOMEPHOCTH, XapaKTEepHbIE s
’KHUBBIX CUCTEM PA3HOI'O YPOBHS OpPTraHU3alllU, FBOJIIOLIMA OPraHUuYECKOTo MHUpa
Ha 3emiie, COXpaHEHHUsi OMOJOTMYECKOro pazHooOpasus miaHeTsl. Tak, B 10
KJIacCe HM3Y4YalTCSd OCHOBBI MOJIEKYJISIPHOM M  KJIETOYHOH OHOJIOTHH,
AMOPHUOJIOTUN ¥ OMOJIOTUU PA3BUTHUS, TEHETUKU M CEJICKIIUN, OMOTEXHOJIOTHH 1
CUHTETUYECKON OHOJIOTUH, aKTyaJM3UPYIOTCS 3HaHUS OOydaroluXcs 10
OoTaHWKEe, 300JI0THHM, aHaTOMuH, (Qusnomormm demoBeka. B 11 kimacce
U3YyYaroTCs SBOIOIMOHHOE YUEHHE, OCHOBBI SKOJIOTUHU U yueHue o Ouocdepe.

VYyeOusii mnpenmer «buonorus» TpU3BaH  00ECNEUUTH OCBOCHHE
oOy4JaromuMucs OUOJIOTUYECKUX TEOPUl W 3aKOHOB, HJAEH, NPUHIUIIOB U
MpaBWJI, JIeXKAlIUX B OCHOBE COBPEMEHHOH €CTEeCTBEHHO-HAyYHOM KapTUHBI
MUpa, 3HAHUHA O CTPOCHUH, MHOTOOOPa3HUH U OCOOEHHOCTAX KJIETKH, OpPraHu3Ma,
HOMYJIALNUY, OMOLIEH03a, SKOCUCTEMBI, O BBIJAIOLIMXCS HAYYHBIX JOCTH)KEHUSX,



COBPEMEHHBIX  MCCIIEIOBaHUAX B  OHOJOrMH, NPHUKIAJHBIX  ACIEKTax
Ouonoruueckux 3HaHW. J[As pa3BuTHS W TOJACpXKAHHUS — HHTEpeca
oOyyaromxcst K  OWOJOTMU  Hapsgy CO  3HAYUTENbHBIM  00BEMOM
TEOPETUYECKOr0 Marepuajga B COJEpKaHUM TNpPOrpaMMbl 1O  OHUOJOTUU
MPEyCMOTPEHO 3HAKOMCTBO C HCTOPHEN CTAaHOBJIICHUS W PA3BUTUS TOM WU
MHOW o0yacTu OMONOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOEKHBIX YUEHBIX B
penieHre BaXKHEHIIMX OMOJIOTUYECKUX U AKOJIOTMYECKUX MPOOIIEM.

Henps wusydenuss yueOHoro mnpeamera «buonorus» Ha yriayOaéHHOM
YpOBHE —  OBJAJcHUE OOYyYalOlMMHUCA 3HAHUAMH O  CTPYKTYPHO-
(GYHKIIMOHAIBHOM  OpraHu3alMy  JKUBBIX CHUCTEM  pa3HOTO paHra U
MpuoOpETEHNE YMEHHUI UCOIB30BaTh 3TH 3HAHUS B (DOPMUPOBAHUM UHTEpPECA K
onpenenéHHol o00JacT MPO(PECCHOHANBHON JEATEIbHOCTH, CBS3aHHOU C
Ouonorven, WM K BBIOOPY Yy4eOHOTO 3aBeACHUS [UIsl MPOJOJDKEHUS
OMOJIOTUYECKOT0 00pa30BaHMS.

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

OCBOEHHE OOYyYalOIIUMHUCS CHUCTEMbl OMOJIOTMYECKUX 3HaHUM: 00
OCHOBHBIX OHOJIOTHYECKUX TEOPHUSIX, KOHLEMIUIX, TUIOTE3aX, 3aKOHaX,
3aKOHOMEPHOCTSX M TpaBWiaX, COCTABISIOIIUX COBPEMEHHYIO €CTECTBEHHO-
HAay4YHYIO KapTUHY MHpa; O CTPOCHHH, MHOrooOpa3ud U OCOOEHHOCTSAX
OMOJIOTHYECKUX CHCTEM (KJIETKA, OpraHu3M, IOIYJIAIUs, BHUI, OHOreoIeHO3,
Oouocdepa); O BBIJAIOMMXCS OTKPBITUAX M COBPEMEHHBIX HCCIICIOBAHHMSIX B
OMoJIorNy;

O3HAaKOMJIEHUE OO0Yy4YaloIIUXCAd C METOJAaMHU MO3HAHUS >KUBOW MPUPOIBI:
MCCIIEI0BATEIbCKUMU  METOJAaMH  OMOJIOTMYECKUX HayK (MOJIEKYJIIPHON U
KJIETOYHOW OHMOJIOTUH, SMOPHUOJOTUM U OWOJIOTHH PAa3BUTHSA, TECHETUKU H
CEJICKIIMM, OWOTEXHOJOTMM W CHUHTETUYECKOW OHWOJOTHH, TaJICOHTOJIOTHH,
AKOJIOTMH); METOJAMH  CaMOCTOATEIBHOTO MPOBEACHHUS  OHOJOTHMYECKHX
UCCJIeIOBaHU B JabopaTtopum W B mpupojae (HaOmoAeHUE, HU3MEpEHHeE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIAJICHUE OOYYAIOMIMMHUCS YMEHUSIMH: CaMOCTOSITEIIbBHO HaXOAWTh,
aHAIM3UPOBATh M MCMOJB30BaTh OUOJIOTHYECKYIO0 WH(DOPMAIUIO; TTOJIH30BaATHCS
OMOJIOTUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW; YCTaHABIMUBATH CBS3b MEXKIY
pa3BUTHEM OWOJOTUM M COLHUATBHO-3KOHOMUYECKHUMH U 3KOJIOTHYECKUMU
mpoOJjeMaMy 4eJIOBEYECTBA; OIEHUBATH MOCJEICTBHUS CBOEH NEATEIbHOCTH IO
OTHOIICHUIO K OKpY’Kalolllel MPHUPOIHOI cpene, COOCTBEHHOMY 3J0POBBIO U
3I0POBBIO  OKPYXKAIOIIWX JIIOJICH; OOOCHOBBIBATH U  COOMIOAATh  MEPhI
npouIakTUKM UHPEKIUOHHBIX 3a00J€BaHUM, MPaBUJIa MTOBEJAEHUS B IPUPOC



u oOecrieyeHus 0€30MaCHOCTH  COOCTBEHHOW  KU3HEACATEIBHOCTH B
YpE3BbIYAWHBIX  CHUTYyalUSIX TMPUPOAHOTO U TEXHOTEHHOTO  XapakTepa;
XapaKTepru30BaTh COBPEMEHHBIC HAyUHBIC OTKPHITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Yy OOy4YalOIIUXCSd  MHTEUICKTyaldbHBIX M TBOPYECKHX
CIIOCOOHOCTEM B MpOIECCEe 3HAKOMCTBA C BBIIAIOIIUMUCS OTKPBITHUSIMU U
COBPEMEHHBIMH HCCIICIOBAHUSIMA B OMOJIOTHH, PEIIAEMBbIMHU €10 MpOOIeMaMH,
METO0JIOTHEN OMOJIOTMYECKOTO UCCJIeJIOBAHUSI, MIPOBEICHUS
OKCIIEPUMEHTAJIbHBIX ~ HCCIICIOBAHUM, PpEIICHUS OHOJOTHYECKHX  3ajad,
MOJICITUPOBAHUS OMOJIOTHYECKUX 00BEKTOB M MPOIIECCOB;

BOCIHUTAaHUE Y 00yUYarONIUXCSl [IEHHOCTHOTO OTHOIIEHUS K KUBOUW MIPUPO/JIE
B I1IEIOM M K OTIEIbHBIM €€ O0O0BbeKTaM U SBJICHUSM; (HOPMUPOBAHUE
AKOJIOTUYECKOM, TeHETUUECKOW IPaMOTHOCTH, OOIIEH KyJIbTYphl TOBEJACHHS B
IPUPO/IC; UHTETPALINM €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoopereHue OOyYaromMUMHUCA KOMIIETEHTHOCTH B  pallMOHAJIbHOM
MIPUPOJIOTIOIB30BaHUU (COOJIOICHUE MPABUI MOBEACHUS B MPUPOJIE, OXPaHBI
BHUJIOB, JKOCHCTEM, OuoOc]ephl), COXpaHEHHH COOCTBEHHOTO 3/I0POBBSI U
3MI0POBbSl  OKpYXKaOMMX  Jiroged  (coOmtojeHuss Mep  NpodUIAKTUKU
3a0oneBanuii,  obOecrmedyeHre  OE30MACHOCTH  JKM3HEACATEIBHOCTH B
YpE3BBbIYAMHBIX CUTYALUSIX TPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
WCTIOJIb30BaHUs OMOJOTUUECKUX 3HAHUM U YMEHUN B MOBCETHEBHOM JKU3HU;

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

OOmiee 4MCIO 4YacoB, OTBEJAEHHBIX Ha M3y4YeHUE OHOJIOTMU Ha
yTIIyOJICHHOM YPOBHE cpeaHero ooimero obpasoanus, cocrapisger 204 yaca: B
10 xnacce — 102 yaca (3 yaca B Heaemo), B 11 kmacce — 102 gaca (3 gaca B
HEJIEITIO).

Ot060p opraHu3alMOHHBIX (HOPM, METOJIOB U CPEJCTB 00yUEHHsI OMOIOTHUH
OCYILIECTBIISIETCS C YUETOM CIEUU(PUKHU €T0 COJICPKAHUS U HAINPABJICHHOCTH Ha
MPOJIOJDKEHNE OWOJIOTMYECKOTO O0pa30BaHUS B OpPraHU3AlUSIX CPEIHETO
MPOQ)eCCUOHAILHOTO U BBICIIETO 00pa30BaHUS.

OO0s3aTenbHBIM  yCIIOBUEM MPpU OOYy4YEeHHH OWOJOTMU Ha YriayOJnEéHHOM
YPOBHE SIBJIAETCS MPOBEACHUE JTa0OPATOPHBIX W MpaKTHUECKUX padot. Takke
y4acThe  OOydYaromuxcsi B  BBINOJHEHWM  TMPOEKTHBIX U Yy4eOHO-
HCCIIEIOBATENIbCKUX PAa0OT, TEMaTHKa KOTOPBIX OMPECSACTCS YUYUTENIeM Ha
OCHOBE HUMEIOUIUXCS MaTepUaAbHO-TEXHUYECKUX PECYpPCOB M  MECTHBIX
IPUPOJTHBIX YCJIOBUH.



COILEPKXAHUE OBYYEHUSA
10 KJTACC

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

Tema 1. buosiorusi Kak HayKa

CoBpemenHas Ouonorust — KOMIUIEKCHas Hayka. KpaTkas wucropus
pa3BuUTHs OuoJiorny. buonormdyeckue HaykKH U H3y4aeMble UMH MPOOJIEMBI.
Q@yHAaMEHTAIIbHbIC, MNPUKJIAAHbIE W TOUCKOBBIE HAyYHBIE HCCICHOBAaHUS B
OMOJIOTHH.

3HaueHre OWOJIOTMM B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4yHOU KapTuHbl Mmupa. IIpodeccun, cBsizaHHble ¢ Ouosnorued. 3HayeHuUe
OMOJIOTMM B NPAKTHUYECKON MAESITEIBHOCTH 4YEJIOBEKA: MEIUIUHE, CEJIbCKOM
XO034UCTBE, IPOMBIIIJIEHHOCTH, OXPAaHE IPUPOBI.

JdeMoHcTpanumn

[Toptpetsi: Apucrtotens, Teodpactr, K. Jlunnenr, XK. b. Jlamapk, Y.
Hapsun, VY. I'apsent, I'. Menaens, B. . Bepuanckuii, W. I1. IlaBnos, U. .
MeunukoB, H. W. Basunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, O.
Kpuk, /1. K. benses.

Tabnuiel u cxeMbl: «CBsi3b OMOJIOTHM C JPYTUMH Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. ’)KuBble cucTeMbl U X U3yYCHUE

JXKuBble cucTeMbl Kak TpenMeT uzydeHusi owonoruu. CBOWCTBa >KUBBIX
CUCTEM: E€IMHCTBO XHWMHMUYECKOIO COCTaBa, JUCKPETHOCTb U ILEJIOCTHOCTb,
CIOKHOCTh U YNOPSAIOYEHHOCTH CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3aLHNs,
CaMOBOCIIPOU3BEEHUE, PA3IPAKUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHM3alMu >KUBbIX CHCTEM: MOJIEKYJSIDHBIM, KJIETOYHBIN,
TKAHEBbIM,  OPraHU3MEHHBIM,  IONYJSALUOHHO-BUAOBOM,  SKOCHUCTEMHBIN
(6uoreonenoTnueckuit), omochepHsiii. Ilponeccrl, MpPoOUCXOAANTHNE B JKHBBIX
cucteMax. OCHOBHbIE MPHU3HAKHU XUBOro. Ku3Hb Kak (opma CylecTBOBAHMS
marepud. Hayku, wu3ydaromme >KUBBIE CHCTEMBI Ha PAa3HbIX YPOBHAX
OpraHu3alyH.

N3ydenue xuBbIx cucteM. MeTo bl Ouonornueckoil Hayku. HaGmonenue,
U3MEPEHUE, DKCIEPUMEHT, CHUCTeMaTu3anus, MeraaHanu3. IloHatue o
3aBUCMMOM W HE3aBUCMMOM TNiepeMeHHOM. [limanupoBaHHWe 3KCIIEpUMEHTA.
[TocTanoBka u npoBepka runore3. Hynesas runoresa. [lonstue BoiOOpKu u e€
J0CTOBEpHOCTh. PazOpoc B Oumosormueckux maHHbIX. OIeHKa TOCTOBEPHOCTH



IIOJIYYEHHBIX Pe3yJIbTaTOB. [IpUUMHBI NCKaXEHUs PE3ybTaTOB SKCIIEPUMEHTA.
IToHATHE CTATUCTUYECKOTO TECTA.

JdeMoHCcTpanuu

TaOmumpsr 1 cxembl: «OCHOBHBIE TNPU3HAKM KU3HW», «buonorndyeckue
cucteMbl», «CBOMCTBAa JKMBOW Marepum», «YPOBHU OpraHU3alUd KUBOU
npupoasy, «CTpoeHHe KXKUBOTHOW KIETKW», «TKaHW KHUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEUECKOIo opraHnusmay, «buoreonenos», «buochepar, «Mertobl
U3YYECHUS )KUBOU IPUPOIBDY.

O6opynoBanue: J1abopaTopHOE  O0OpYJOBaHHE Ui  NPOBEACHUSA
HaOII0ACHUI, U3MEPEHU, SKCIEPUMEHTOB.

IIpakTnyeckass padora «lcrnonp30BaHuEe pPa3IMYHBIX METOJIOB IIpU
U3YUYEHUHU )KUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKu

Knerka — cTpykTypHO-(QpyHKIMOHANbHAs eauHuLa >xkuBoro. Hcropus
OTKpbITUA KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopusa (T.
[IBann, M. Ilneiinen, P. BupxoB). OCHOBHBIE NOJIOKEHHUSI COBPEMEHHOM
KJIETOYHOU TEOPHHU.

MeToapl  MOJNEKYJISpHOM W KIETOYHOW OHOJIOTMU: MHUKPOCKOIHS,
xpoMarorpadusi, 31eKTpoPope3, METOJ MEUEHBIX aTOMOB, TU(dPepeHInaTbHOe
LHEHTpU(PYTUPOBAHUE, KYyJIbTUBUPOBAHUE KIETOK. M3yuenue puxcuposanHvix
K1emox.  DIEKTpOHHass  MUKpockomus.  KowngokanvHas — MUKpockonus.
Bumanvnoe (npusicuznennoe) uzyuenue Kiemox.

JdemMoHcTpanumn

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

Tabmuubr u  cxembl: «CBETOBOW  MHKPOCKOID»,  «DIIEKTPOHHBIM
MUKpPOCKON», «HlcTOopus pa3BUTHS METOI0B MUKPOCKOITAW.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPONPENAPAThl PACTUTEIbHbIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

IIpakTnueckasi padora «V3yyeHue METOJOB KJIETOUYHOH OHOJIOTUU
(xpomatorpadusi, snekrpodopes, muddepennuansHoe IEHTPUPYTHPOBAHUE,
[IIIP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHYECKUMN COCTaB KIETKU. Makpo-, MUKpPO- U YIBTPAMUKDPOIIEMEHTHI.
Bona n e€ ponb Kak pacTBOPUTENS, PEAreHTa, y4aCcTUE B CTPYKTYPUPOBAHHUU
KJIETKHU, TEIUIOpETyIsunuu. MuHepaibHble BEECTBA KIETKH, UX ONOJIOrHYecKas
poJib. POJIb KATHOHOB M AaHHOHOB B KJIETKE.



Oprannueckue BeELIECTBA KJIETKU. buosornueckue mnonuMmepbl. benkw.
AMHMHOKHCIIOTHBIA  cocTaB  OenkoB. CTPYKTypsl OCJIKOBOM  MOJICKYJIHI.
[lepBuunast cTpykTypa Oenka, NenTUAHAas CBsI3b. BTopuuHas, TpeTUyHas,
yeTBEepTUYHAsI CTPYKTYpbl. JleHaTypanus. CpoiictBa 6enkoB. Knaccuduxarms
oenkoB. buonornueckue dhyHkuu 6enKoB. [lpuoHul.

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

Jluuael.  [mapodunbsHO-THIpOdOOHBIE  cBoMcTBa.  Kiaccudukarus
nunuoB. Tpurnuuepuasl, Gochonunuasl, BOCKUA, CTepousl. buonornueckue
¢ynkuun aunuaoB. OO0mKe cBOKWCTBA OMOJIOTMYECKHMX MEMOpaH — TEKYyYecCTb,
CIIOCOOHOCTH K CaM03aMbIKaHUIO, TTOJTYTIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK u PHK. CtpoeHne HyKI€MHOBBIX KHUCIOT.
Hyxneotunpl. [Ipunnun kommiementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JHK — nBoiiHas cnupaib. MecTOHaxoxJaeHue M Ouoyiornueckue (PyHKIUU
JIHK. Buaer PHK. ®yukuun PHK B kiieTke.

Crpoenue monekynasl AT®. Makpospruueckue cBa3u B MoJiekyiie ATO.
buonornuyeckue Qynkiuu ATO. BoccTaHOBICHHBIEC TEPEHOCUUKH, UX QYHKIIUN
B KJeTke. /[[pyeue nykneozuompugpocpamor (HTD). Cexsenuponanue JHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKHu.

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

JdemoHcTpanuun

[Toptpersr: JI. Ilomunr, [dx. Yorcon, ®. Kpuk, M. VYwunkunc, P.
®panknun, ©. Canrep, C. IIpy3unep.

Junarpammel:  «PacnpeneiieHue XUMHYECKHX JJIEMEHTOB B HEXKHUBOMU
npupoze», «PacnpeneneHue XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIE».

Tabmuubr u cxemsl: «lleprogudeckas TadnuIa XUMHIECKUX JIEMEHTOBY,
«CtpoeHue MOJIeKyJbl BOJIbI», «BelllecTBa B cOCTaBe OpraHu3MoBy», « CTpoeHue
MOJIeKYJIbl Oenka», «CTpyKTypbl OeIKOBOM MOJEKyJb», «CTpoeHHEe MOJEKY
yraeBoAoBy, «CTpoeHue MOJeKysl JunuaoBy», «HyKiIenHOBbIE KHCIIOTBDY,
«Ctpoenne Monekyssl ATO».

OO6opynoBanne: XuMAYECKas ocya U 000py0BaHHE.

Jlaboparopnasi pa6ora «OOHapyxeHHe OCIKOB C  IOMOIIBIO
KaueCTBEHHBIX PEaKIIHil».



JlaGopaTtopnass paGora «lcciaegoBaHuWe  HYKJIEHMHOBBIX  KHCIOT,
BBIJICJICHHBIX M3 KJIETOK PA3JIUYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tumel KIETOK: »yKapuoTHYecKas WU MNpokapuothueckas. CTpPyKTypHO-
(GyHKIIMOHATIBHBIE 00PAa30BaHUS KIIETKH.

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

Ctpoenne ¥ (QYHKIMOHMPOBAHHE  DYKAPUOTHYECKOM  KIIETKH.
[Ina3matnueckas memOpana (masmanemma). CTpykTypa IUIa3MaTUYECKOH
MeMOpaHbl. TpaHCHOPT BEIIECTB 4Yepe3 IUIA3MaTUYECKYyI0 MeMOpaHy:
naccuBHbIN (nuddy3us, obneruénnas auddysus), aKTUBHBIA (MIEPBUYHBIA U
BTOPUYHBIA aKTUBHBIN TpaHcnopT). Ilomynponunaemocts memOpansl. Pabora
HaTPUI-KaJIMEeBOr0 Hacoca. DHAOLUUTO3: MUHOIMUTO3, (ParouuTo3. DK3OILUTO3.
Knerounass crenka. CTpykTypa W (YHKUMM KIETOYHOW CTEHKHM PACTEHUH,

rpuOOB.
[uronnasma. I{urozoms. IluTockener. JIBMJKEHHE  IIUTOILIA3MBEL.
Opranou bl KJIETKH. OnnomeMOpaHHBIS OpTaHOUIbI KJIETKU:

supomiazmarudeckas cetb (J1IC), anmapat ['onbaku, TM30COMBI, UX CTPOCHHE
n (pyHkmu. B3auMocBs3b OTHOMEMOpPaHHBIX OPraHOMAOB KieTKU. CTpoeHue
TPaHyJISIPHOTO peTukyinyma. Mexanuzm Hanpaenenus 6enkos ¢ IIIC. Cunte3
pacTBOpUMBIX OeskoB. CHHTE3 KJIETOUYHBIX MeMOpaH. [ naakuii (arpaHysipHbIN)
sHJOIUIa3MaTHUeCKuil peTukyiym. CekperopHast QyHKIus annapara [oibmxu.
Moouguxayus 6enkos 6 annapame I onvoxcu. Copmuposra b6enxos 6 annapame
Tonvoorcu. TpaHcopT BelleCTB B KiETKE. Bakyoiln pacTUTENbHBIX KIETOK.
Knerounsriit cok. Typrop.

[TomyaBTOHOMHBIE ~ OPraHOWIBI  KJIETKW: MHUTOXOHJIPUH, TUIACTUIIBI.
llpoucxoocoenue  mumoxonoputi  u  naacmuo.  Cumbuocenez  (K.C.
Mepeorckosckui, JI. Mapeynuc). CtpoeHue u (GYHKIIMU MUTOXOHIPUNA U
miactu. [lepBuyHbIC, BTOPUYHBIC U CIIOYKHBIC TUTACTH/IBI (POTOCHHTE3UPYIOIINX
3YKapHuOT. XJIOPOILIACTHI, XPOMOILUIACTHI, JICNKOIUIACTHI BHICHINX PACTCHUM.

HememOpanusie  opranownmbl  kietku  CTtpoeHne ©  (QyHKIHH
HEMEMOpaHHBIX  OPTaHOMAOB  KIETKU. Pubocombl.  [Ipomedsxcymounsvie
Gunamenmor. MukpoduiiaMeHTbl. AkmuHogvle Mukpoguiamermol. MpIIICYHBIC
KIETKU. AKMUHOBbIe KOMNOHEHMbl HeMblueyHblX KlemoK. MUuKpoTpyOOuKH.
Knerounsii 1ientp. CTpoeHuWE U JIBIDKCHHE OJKIYTUKOB M PECHUYCK.
MuxkpotpyOouku uuromnasmbel. LleHtpuons. benku, accoyuupoeanmvie ¢
Mukpoguramenmamu u Mukpompyoouxkamu. Momophwie benxu.



SAnpo. O0onoyka sapa, XpOMaTUH, KAPUOILIA3Ma, SAPBIILIKH, UX CTPOECHUE
u ¢yHKuH. SnepHsiit 6enKoBbIii MaTpukc. [IpocTpaHCTBEHHOE pacmoioKeHne
XpOMOCOM B HUHTepha3HOM sijipe. Jyxpomamun u 2emepoxpomamur. beiaku
XpOMaTUHA — THUCTOHBL. JJunamukxa s0epHoiu 000104Kku 8 mumose. foepHulil
MPaAHCnoOpm.

Kinerounsle BrimoueHus. CpaBHUTEIbHAs XapaKTEPUCTHUKA  KJIETOK
9yKapUOT (PacTUTEIBHOM, )KUBOTHOM, TPUOHOI).

JdeMoHCcTpanuu

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

Tabmuupbl u cxembl: «CTpOEHHUE 3YKAPUOTHYECKON KiIeTkn», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIIETKI.

O6opynoBaHHe: CBETOBOW MHUKPOCKOI, MUKPOIIpPEnapaThl pacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIPENapaThl OaKTEPUAIbHBIX KIETOK.

JlabopaTopHass padora «/3yueHHe CTpPOEHHUS KIETOK pPa3InYHbIX
OpraHU3MOB).

IIpakTuyeckas padora «l3ydeHue CBOMCTB KJICTOUHON MEMOPAHBD.

JladoparopHasi padora «JVccienoBaHue ImiasmMoiM3a U JeIIa3MoiIn3a B
PACTUTENBHBIX KIETKAX).

IIpakTnueckass padora «/3ydyeHue JBWKEHHS UUTOIUIA3MbI B
PACTUTEIIbHBIX KIIETKAX».

Tema 6. O0OMeH BelleCcTB M NMPeBpPallleHUe JHEPTUH B KJIETKe

AccuMUIIALIUST U TUCCUMIUIAIIMS — JIBE€ CTOPOHBI MeTa0oym3Mma. THIIbl
oOMeHa BelIeCTB: aBTOTPO(MHBIA U reTepoTpodHBIN. YyacThe KuUCIOpoaa B
OOMEHHBIX Ipolieccax. DHEPreTUUECKoe O0EeCreyeHne KIETKU: MpeBpalieHue
AT® B o00meHHBIX mporeccax. {DOEpMEHTATHBHBIM XapaKTep peakIuit
KJIeTOYyHOro metabonusma. OepMeHThl, UX CTPOEHHME, CBOWCTBA M MEXaHHU3M
neictBuda. Kodepmentel. OTinuuss  (QEepMEHTOB OT  HEOPraHUYECKUX
KaTanu3aTopoB. benKu-akTUBAaTOpbl U OCNKU-UHTMOUTOPHL. 3aBUCUMOCTH
CKOPOCTU (DEPMEHTATUBHBIX PEAKIMI OT Pa3IN4HbIX (PAKTOPOB.

IlepBrUYHBI CUHTE3 OpPraHMYECKUX BEIIECTB B KIEeTKe. DOTOCUHTES.
AHOKcueenHblll U oKcueeHHvlll pomocunmes y baxmeputi. Ceemocobuparowue
nucMeHmvl U NUSMEHMbl peaKyuoHHo2o yewmpa. Ponb XIJIOPOIUIaCTOB B
npouecce porocunTeza. CBetoBast 1 TeMHOBas pasbl. Domoovixanue, Cs., Cs- u
CAM-munst  ¢pomocunmesa. IlpomyktuBHOCTh  (oTrocuHTe3a. Brusuwue
pa3anuHbIX (PAaKTOPOB HA CKOPOCTH (POTOCHHTE3a. 3HaUeHHE (DOTOCUHTE3A.



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

AHaspoOHble opranu3Mbl. Buasl Opokenus. [IpoaykTsl OpoxkeHUs U uX
WCIIOJIb30BaHUE YEIIOBEKOM. AHa’pOOHbIE MHUKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH W BO30YIUTENH O0JIC3HEH.

AspoOHBIe OpraHU3MBbl. Drarbl AHEPTEeTUYECKOTO oOMeHa.
[logroTroBuTenbHbId  dTan. [nHKONIM3 — OECKUCIOPOIHOE pacCIIEIIICHUE
TJTFOKO3BI.

buonornueckoe OKUCIEHUE, WU KIETOYHOE JbIXaHUE. POk MUTOXOHAPUI
B mpoleccax OHOJOTMYECKOTOo  OKHCIeHHusA. llukinueckue  peakiuu.
OxucnurensHoe dochopusiupoBaue. OHepeus MeMOPAHHO20 2paodueHma
npomonos. Cunmes AT®: paboma npomonrot ATD-cunmaswl. IlpeumyiiecTBa
a’poOHOro myTH OOMEHa BELIECTB IMepea aHa’pOOHBIM. DPPEKTHUBHOCTD
SHEPreTUYECKOro 0OMeHa.

JemoHcTpauun

IToptpetsl: k. [Ipuctim, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenwrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabmuiet u cxeMbl:  «@DOTOCUHTE3», «DHEPreTUUECKUA OOMEH»,
«buocunres 6enka», «CTpoeHue hepMeHTa», « XEeMOCUHTE3Y.

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

JlaGopaTtopnass pabGora «l3ydeHWe KaTaJUTUUYECKOM aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuiIa3bl WU KaTalla3bl)y.

JlaGopaTtopnass pabora «M3ydeHue (pepMEHTATUBHOTO pacHICIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlaboparopnasi padora «CpaBHeHue mporeccoB (OTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBennasi uHGopManus U peajin3anus eé B KIeTKe

Peakuun wmaTtpuuHoro cuHte3a. I[IpuHIMIT KOMIUIEMEHTApHOCTH B
peakmsiX MaTPUYHOTO CHUHTE3a. Peanmsarus HacJIeACTBEHHOW WH(OpMAIUU.
I'eneTnueckuil Ko, ero cBorcrBa. Tpanckpunuus — MatpuuHblil cuate3 PHK.
[IpyHIMOBI  TPAHCKPUIIMU:  KOMILJIEMEHTAPHOCTh, aHTUIAPAIJICIBHOCTD,
acuMMeTpu4HOCTb. Co3pesanue mampuunsvix PHK 6 sykapuomuueckoii kiemxe.
Hexooupyrowue PHK.



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

Cogpemennvie npeocmasierus o cmpoenuu eeHos. Opranuzaiusi reHoma y
MPOKApPUOT U 3YKApUOT. Perynsnus akTHBHOCTH T€HOB y NPOKapuoT. [ umoresa
onepoHa (®@. XKakoo, XK. Mano). Mozrexynaprvie mexanuzmvl IKCNPeccuu 2eH08
y aoykapuom. Ponb xpomamuna 6 pezynrayuu pabomel 2eHog. Perynsuus
0OMEHHBIX MpoleccoB B kieTke. Kiierounsiii romeocTas.

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

Bupycubie 3aboneBaHus 4YenoBeKa, JKUBOTHBIX, pacteHuit. CIIN/I,
COVID-19, conmmanpHbIC 1 METUITTHCKHE TPOOIESMEI.

buoungopmamura: unmezpayus u ananuz 6onrvuux maccugos («bigdatar)
CMPYKMYPHLIX  Ouoio2udeckux oOanHvlx. Hanomexuonoeuu 6 oOuonocuu u
meouyune. Ilpoepammupyemvie  @ynkyuu 6eaxos. Cnocobvi docmasKu
JleKapcms.

JemoHcTpauun

[Toptpetsr: H. K. Konbuos, /. . UBaHOBCKUI.

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

IIpakTnueckas padora «Co3nanue MOAEId BUPYCA.

Tema 8. 7/Ku3HeHHbIN HUKJ KJICTKHU

Knerounslii numki, ero mepuoasl U peryisuusa. WHrepdaza u MuTO3.
OcobOeHHOCTH TPOIIECCOB, MpoTeKaronmx B uHrepdasze. [loaroToBka KIeTKu K
nenennto. IIpecunternueckuii  (MOCTMUTOTHYECKUM), CHUHTETHYECKUH U
MMOCTCUHTETUYECKUM (MPEMUTOTUUECKUI) TIepUOIbl UHTEP(]a3bI.

Marpuunbii cunare3 [JHK — penmmkanus. [Hpuaouns! permmukanun JJHK:
KOMIIJIEMEHTAPHOCTh, TOJYKOHCEPBATUBHBIM CHHTE3, AHTUINAPAIIIECIBHOCTD.
Mexanusm perukaiuu JJHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl U
TeaoMepasza. XPOMOCOMHBIMH Ha0Op KISeTKHM — KapHOTHIL. JIAIITOMIHBIN U
raruiougHbeli  Habopel XpoMocoM. ['oMonoruuHble XpomocoMbl. [lonoBbie
XPOMOCOMBI.

lenenue kinetku — Muto3. CTaguu MUTO3a U TMPOUCXOMASIINE B HUX
npoueccsl. Tumbsl Muto3a. KapuoknHes u HTUTOKHHE3. bUOJIOrHYecKoe 3HaYEHHE
MHUTO3A.



Peryssiusa MutoTnueckoro nukia kietku. [Iporpammupyemast kiierounas
ruoesp — arnomnTo3.

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

JemoHCcTpanumn

Tabmuubl 1 cxembl: «KU3HEHHBIM UK KIETKW», «Mutos», «CtpoeHue
xpomocomy, «Permkanus [JHK.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKporpenaparbl: «Murto3 B
KJIETKaX KOpEIIKa JIyKay.

JlabopaTtopHass  padora  «/3ydueHme XpoMOCOM Ha  TOTOBBIX
MUKPOIIPENapaTaxy.

Jlaboparopnasi paGora «HaOmioneHne MmuTO3a B KIETKaX KOHYMKA
KOpEIIKa JIyKa (Ha TOTOBBIX MUKpPOIIpenaparax).

Tema 9. CTpoenne u GpyHKIMHM OPraHM3MOB

buonornueckoe pazHooOpasue OpPraHu3MOB. OJIHOKJIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OCOOEHHOCTH  CTpOEHUST UM  JKU3HEACITEIBHOCTH  OJIHOKJIETOYHBIX
OpraHu3MoB. bakTepuu, apxew, OJHOKJIETOUYHbIC TPUOBI, OJHOKIECTOYHBIC
BOJIOPOCIIH, APYTH€ NPOTUCTHI. KOTOHMAIBHBIE OPTAaHU3MBI.

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

Tkanu pacrenmit. Tumbsl pacTUTENbHBIX TKaHEW: o0Opa3oBaTelbHAs,
MOKPOBHAsI, MPOBOJSIIIAS, OCHOBHAs, MeXaHn4ecKkas. OCOOCHHOCTH CTPOCHMUS,
(yHKUMN 1 pacoNIOKEHUs TKAaHEH B opraHax pacTeHUM.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIbI )KUBOTHBIX TKAHEM: SIIUTEINAIbHAS,
COCIMHUTENbHAS, MblleyHasi, HepBHasA. OCOOCHHOCTH CTpPOCHMS, QYHKIUA U
pacmnoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

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

Omnopa Tena oprann3mMoB. Kapkac pactrenuii. CkeneTsl OJHOKIECTOYHBIX U
MHOTOKJICTOYHBIX XWBOTHBIX. HapykHblii 1 BHYTpeHHUU ckeneT. CTpoeHue H
THUIIBI COCIMHEHUS KOCTEH.

JIBukeHne OpraHu3MoB. JIBH)KEHHME OJHOKJIETOYHBIX OPraHU3MOB:
amME&00ouTHOE, )KTYTUKOBOE, PECHIUYHOE. JIBUKEHNE MHOTOKJICTOUHBIX PACTCHUN:
TpONU3Mbl M HACTUM. JIBM)KEHHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKa:
MblleyHas cucreMa. Pednekc. CkeneTHble MBI U UX padoTa.



[Iutanne opranu3zmoB. [lornomenue BOABI, YIJIEKUCIOrO Traza |
MHHEPAIBHBIX BELIECTB pacTeHUAMU. [IuTanme KUMBOTHBIX. BHyTpHIonoctHoe
U BHYTPHUKJIETOYHOE TuileBapeHue. I[IuTaHWe MO3BOHOYHBIX IKHUBOTHBIX.
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 Jn€royHoe JbixaHue. JIpIxaHWe MO3BOHOYHBIX
JKUBOTHBIX M YEJOBEKA. OBOJIIOLIMOHHOE YCIIOXKHEHHUE CTPOCHUS JIETKUX
II03BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHas CHCTEMa 4YeJIoBeKa. MexaHusm
BEHTWIALMM JIETKAX Y NTHI W MIJIEKONUTAKOINX. Perynsuus IbIXaHwus.
JIpixaTeabHbIe 0ObEMBI.

TpaHcropT BemECTB y OpraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI PACTCHUMU.
TpaHncopT BemIECTB y XMBOTHBIX. KpOBEHOCHass cucteMa M €€ Oprasbl.
KpoBeHocHass cucTteMa TIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl U KpoBb. Kpyru KpoBooOpamieHusi. DBOJIOLHOHHBIE
YCIOKHEHUS CTPOCHUS KPOBEHOCHOM CHUCTEMBI I103BOHOYHBIX JKUBOTHBIX.
Pabora cepaua u e€ perynauus.

Brigenenne y opranusmoB. Beinenenue y pactenuil. Beigenenwe y
KUBOTHBIX. CokparurenbHble Bakyosd. Opranbl BelaeneHus. Puibrpanus,
cekpelusi M oOpaTHOE BcachblBaHME KaK MEXaHHU3Mbl pabOThl OpPraHoB
BblielIeHHA. CBs3b MOJOCTH Tela C KPOBEHOCHOM U  BBIACIUTEIBHOU
cucreMamu. BplieneHue y NO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Iloukw.
Crpoenue u pyHKmoHupoBanue HeppoHa. OOpa3oBaHKE MOYM Y YEIOBEKA.

3amura y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. CHOpbI
OakTepuil W LMCTHI MPOCTEHIMX. 3alUTa y MHOTOKJIETOYHBIX PACTCHHIA.
Kyrtukyna. Cpeactsa macCUBHON M XUMUYECKOU 3a1UThl. DUTOHIUIBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HMX IPOU3BOIHBIE.
3ammTa opranusma ot OosesHeil. UMmyHHas cuctema yenoBeka. KieTounslit 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 3a00JI€BaHUN.

PazgpaxxumocTte ¥ perymsumMs y OpPraHusMoB. PazgpaxxumocTts y
OJHOKJIETOYHBIX OPraHuM3MoB. Takcucel. Pa3gpaxuMocTs W perynsuus y
pactenuid. PocToBbIe BeeCcTBa U NX 3HAYCHHUE.

HepBHas cucrema u pediektopHas peryysiius y >KUBOTHbIX. HepBHas
cucteMa U €€ OTHENbl. ODBOJIIOLUMOHHOE YCIOKHEHUE CTPOCHHS HEPBHOU



CUCTEMBI y >XKMBOTHBIX. OTHENBI TOJIOBHOTO MO3Ta MO3BOHOYHBIX >KHBOTHBIX.
Peduiexc u pedprektopHas ayra. be3ycioBHbIE U yCIOBHBIE PEQIICKCHI.

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

JdeMoHCcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuubl u cxembl: «OIHOKIETOUYHBIE BOJIOPOCIN», «MHOTOKIETOYHbIE
BoJopocimy», «bakrepum», «lIpocrenmmey, «Opranbl HBETKOBBIX PACTEHUI»,
«CucremMpl OpraHoB IO3BOHOYHBIX JKHBOTHBIX», «BHYyTpEHHEE CTPOCHHE
HaceKoMbIX», « Tkanu pacteHui», «KopHeBbie cucteMbl», «CTpoeHue cTeOs»,
«CTpoeHue JIMCTOBOM IIIACTUHKWY», « TKaHU KUBOTHBIX», «CKEIET YET0BEKa,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucremay, «JlpIxarenbHas
cucremMa», «HepBHas cucrema», «Koxka», «MpbllieuHas CUCTEMAay,
«BpienurenbHas cuctemMay, « JHIOKPUHHAS cuctemMan, «CTpOCHHE MBI,
«AmmyHnurer», «KumeyHonosiocTHble», «(Cxema THTAaHUS  PACTCHUI»,
«KpoBeHOCHBIE CHCTEMBI MO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE THIPBDY,
«Crtpoenue mianapumn», « BHyTpeHHEe CTpOCHHE JOXKIEBOTO YepBs», «HepBHas
cuctemMa poiO», «HepBHas cucrema ssrymkun», «HepBHas —cucrema
npecMbikatomuxcs», «HepBHas cucrema nrTuny», «HepBHas cucrema
MIIeKonuTaromux», «HepBHas cuctema uenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpenapaThl OJHOKJIETOUHbIX
OpraHW3MOB, MMKpONpenapaTbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKLIHH
HAaCEKOMBIX, UTJIOKOKHUX, )KMBBIE IK3EMIUISIPbl KOMHATHBIX PacTeHUH, repOapuu
pacTeHMil pa3HbIX OTIEIOB, BIIAXKHBIE MpEnaparbl >KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUJIEKIHWH O€ClO3BOHOYHBIX >KMBOTHBIX, CKEJET YeJIOBEKa,
o0opynoBaHuEe MJig JEMOHCTPALMM TOYBEHHOIO W BO3IYIIHOIO MHUTAaHUS
pacTeHM, pacileIUieHus] Kpaxmaja W OeJKOB MoJ| JeHCTBUEM (DEPMEHTOB,
o0opyoBaHuE MJisi JEMOHCTPAllMM OIBITOB MO W3MEPEHUI0 KU3HEHHOU
€MKOCTH JIETKMX, MEXaHW3Ma JbIXaTEIbHbIX JIBUKEHUN, MOJIENIA TOJIOBHOIO
MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHrne TKaHEH paCTCHUIN.

JlabopaTopHas padora «/3yyeHrne TKaHEN KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazMmHokeHHe M pa3BUTHE OPTraHU3MOB



@opMBbI pa3MHOKEHUSI OPraHU3MOB: Oecrojoe (BKJIIOYasi BEreTaTUBHOE) U
nosoBoe. Buapl 0ecnosoro pasMHOXKEHHA: IOYKOBAHHUE, CHOPYJISLUS,
dbparmMeHTanus, KIOHUPOBAHUE.

[TonoBoe pa3mHoxkeHue. [lonoBeie KIIeTKH, Wiau rameTsl. Meito3. Ctaguu
Mmenosa. IloBenenume xpomocom B Menose. KpoccuHrosep. buonormyeckuit
CMBICII MEHO03a U TTOJIOBOro Ipouecca. Meno3 U €ero MECTO B dKU3HEHHOM IIUKIIE
OpraHU3MOB.

[Ipen3zaponpimieBoe paszButue. ['ameroreHes y KHUBOTHBIX. [losoBbIE
xene3pl. OOpa3zoBaHME UM pa3BUTHE TMOJOBBIX KiIeTOK. CrnepmaTtoreHes u
ooreHe3. CTpoeHHEe MOIOBBIX KIIETOK.

OmnoaoTBOpeHHE U HIMOPHUOHAIBHOE Pa3BUTHUE KUBOTHBIX. CrocoObI
OILUIOZOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuyanbHOE pa3BUTHUE OPraHU3MOB (OHTOTEHE3). OMOpHOJOTUS —
HayKa O Pa3BUTUU OPraHu3MoB. Mopgoecenes — oOHa u3 2nasuvix npoobaem
ambpuonoeuu. Kownyenyus mopgocenos u moodenu mopghocenesa. Cramuun
AMOpHOreHe3a KUBOTHBIX (Ha mpuMepe JArymku). [pobnenue. Tumbl
npooOnenus. /lemepmunuposanHoe U HeOepMUHUPOBAHHOe  OpobieHue.
bnacmyna, munwer 6nacmyn. OcoOeHHOCTH JPOOJIEHUS MIIEKOIMUTAIONIUX.
3apojbIeBble  JUCTKU (TacTpyJiamus). 3akiajJka OpPraHOB W TKaHEW u3
3apOJBIIIEBbIX JINCTKOB. B3anMMHOE BIMSHHME YAaCTEM Pa3BUBAKOLIETOCS
3apojpliiia (AMOpHUOHATbHAS MHAYKIHS). 3aKiIa/iKa MjIaHa CTPOCHUS KUBOTHOTO
KaK pe3yJbTaT HEPaApXUYECKUX B3aWUMOJCHUCTBUM T'€HOB. DBiusHue Ha
AMOPHUOHATIFHOE PA3BUTHUE PA3TMUHBIX (DAKTOPOB OKPYIKAIOIIECH CPEIbI.

Poct u pa3Butue xuBoTHBIX. [locTamMOpuonanehbiil nepuon. Ilpsamoe u
HempsiMoe pa3Butue. Pa3Butue ¢ Meramopdo3omM y O€ClO3BOHOYHBIX U
MO3BOHOYHBIX >KMBOTHBIX. bHOJOrnueckoe 3HAUY€HHE MPSIMOrO0 M HEMPSIMOIO
pa3BUTHUS, UX PACIPOCTPAHEHHUE B MpHUpoje. TUbl pocTa )KUBOTHBIX. DaKTOPHI
peryjasiiud pocTa JKUBOTHBIX W uenoBeka. CTaauu MNOCTAIMOPHUOHAIBHOTO
pPa3BUTHS y )KUBOTHBIX U yesnoBeka. [lepuoasl onTorenesa uenoneka. CrapeHue
U CMEPTh KaK OMOJIOrMYECKUE TPOLECCHI.

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

MexaHu3Mbl PETyJIsIIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanuu

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



Tabmuubr u cxemsl: «BeretatuBHOE pa3MHOXeHHUE», « THIbl Gecronoro
pasMHOXKEHUD», «Pa3sMHOXEHHE XJIaMUAOMOHANBD, «Pa3MHOXKEHUE 3BIIICHBDY,
«PazmHOXkenue  tuape», «Menosz», «XpoMmocoMmbel», «l'ameroreHnes»,
«CTpoeHne AMLEKIETKN U criepMaTo3onia», « OCHOBHBIE CTAaIUU OHTOICHE3a»,
«lIpsmoe m Hempsimoe pasBuTHE», «Pa3BUTHE MaWCKOTO KyKa», «Pa3Burume
capaHun», «Pa3Butme mArymkm», «/I[BoMHOE OIIONOTBOPEHHE Y IIBETKOBBIX
pactenui», «CTpoeHHE CEMSH OJHOOJBHBIX M JBYJOJIBHBIX PAaCTCHUIN,
«KM3HEHHBII 1IUKJI MOPCKOM KamycTb», <« JKH3HEHHBIA LHKI MXay,
«OKM3HEHHBIN TUKII ANIOPOTHUKAY, «  KU3HEHHBIN LUK COCHBD».

O06opynoBaHue: CBETOBOM MHUKPOCKOIN, MUKpPONpenaparbl SUIEKIETOK U
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHSA JIATYLIKID.

JlaboparopHasi padora «l3yueHue CTpOEHUs IOJIOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpenaparax».

IIpakTnyeckass padora «BpIABICHME NMPHU3HAKOB CXOACTBA 3apOJbIIIECH
IT03BOHOYHBIX )KUBOTHBIX).

JlabopaTopHass padora «CTpoeHHE OpPraHOB Pa3MHOKEHHUS BBICIINX
pacTEHUI».

Tema 11. I'eHeTKa — HayKa O HACJIEACTBEHHOCTH W M3MEHYHUBOCTH
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. Koneiosa, H. Y. 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
peleCCUBHBIN MpPHU3HAK, TOMO3UT0Ta, T€TEPO3Ur0Ta, YUCTas JIUHUS, TUOPUBI,
reHotun, @eHotun. OCHOBHBIE METOJbl TEHETHKU: THOPHI0JIOrMYECKUH,
LUATOJOTUYECKUI, MOJNIEKYIIPHO-TEHETUYECKHIA.

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.

JlaGopaTtopnasi pabora «Jlpo3odpuna kKak OOBEKT T'€HETUYECKHUX

HCCIIEOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. llepBwiii 3akoH MeHaenss — 3aKoH

C,Z[I/IHOO6p8,3PI}I FI/I6pI/II[OB IEPBOro IOKOJCHHUA. HpaBI/IJIO JAOMHUHHUPOBAHHA.



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

AHnanusupyrouiee CKpEIIMBAHUE. [TpoMexyTOUHBII XapakTep
HacJyiejoBaHusl. Paciienienne npru3HaKoB 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€HAMM.
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 IIpU3HAKOB,
CUEIUICHHBIX C TTOJIOM.

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

I'eHeTyeCcKkuil KOHTPOJIb Pa3BUTHSI PACTCHUH, KUBOTHBIX U UYEJIOBEKA, a
Takke (PU3MOJIOTUYECKUX MPOIECCOB, MOBEACHUS M KOTHUTHUBHBIX (DYyHKIIUH.
'eneTnueckue MeXaHU3Mbl CHUMOHMOTEHE3a, MEXaHU3Mbl B3aUMOACHCTBUS
«XO3SIMH — Tapa3uT» U «XO35UH — MHKpPOOMOM». ['€HeThuYecKre acheKThl
KOHTPOJISI U U3MEHEHHUS HACJIEJICTBEHHON WH(OpPMAIIMK B TTOKOJICHUAX KIETOK U
OPraHU3MOB.

JlemoHcTpanumn

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

Tabmuubr u cxembl: «llepBbiii U BTOpoi 3akoHbl Menaens», «Tperuit
3aKkOH  Mengens»,  «AHanu3upyroliee  ckpemuBaHue»,  «HemnomHoe
noMuHupoBaHue», «CIIeTVICeHHOE HaclieIoBaHUE MPU3HAKOB Yy JPO30(UIIbIY,
«I'enetnka mona», «Kapuotun denmoBekay, «Kapuotum JIpo30(uiib,
«Kapuotun nTuub», «MHOXKECTBEHHbIM —aenusm», «B3zaumoneiicTBue
TE€HOBY.

O6opynoBanue: MOJENb JJIs JEMOHCTpAIlMU 3aKOHOB €IUHOO0Opa3us
TUOPHUIOB TIEPBOTO TIOKOJEHHUS M paCHISIJICHUS NPU3HAKOB, MOJENb IS
JEMOHCTpAallUM 3aKOHA HE3aBHCHUMOIO HACJIEIOBAHUS NMPHU3HAKOB, MOJAEIb IS
JEMOHCTpPALUK CUEIICHHOTO HACJIENOBAaHUS NMPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpormpenapar: «Jlpo3zodumnay.

IIpakTuyeckass padora «M3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEUIUBaHUsA Y APO30(DUIBI».



IIpakTuyeckass padGora «V3ydyeHwe pe3yiabTaTOB  JTUTHOPHUIHOTO
CKPEIIHUBAHUA Y IPO30(DUITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue renotuna u cpeasl npu GopmMupoBaHuHM (HEHOTHUIIA.
N3meHunBOCT, mNpu3HAKOB. KadyeCTBEHHbIE W KOJIMYECTBEHHBIC ITPU3HAKHU.
Buapl N3MEHUNBOCTH: HEHACIIEACTBEHHAS U HACJIEICTBEHHAS.

MoaudukanmonHas HW3MEHYUBOCTh. Ponb cpensl B (popmMupoBaHUM
MOIU(PUKAUOHHOM M3MEHYUBOCTH. Hopma peakuuu MIpU3HAKa.
Bapuarnmonnsiit psng u BapuanuonHas kpuBas (B. Moranncen). CsoiicTBa
MOJIU(PUKAIIMOHHOW U3MEHUUBOCTH.

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

KomOunaTuBHas M3MeHYMBOCTb. Mei03 M MOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHOM W3MEHYMBOCTH. Pojb KOMOMHATUBHOW W3MEHYMBOCTH B
CO3/IaHUM T€HETHYECKOTO Pa3HOOOpa3usl B Ipejieax OJJHOTO BHUA.

MyTanuoHHass U3MEHYUBOCTh. BUAbpl MyTanuii: reéHHblE, XpOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W HHAYUUPOBAHHBIE MYyTallUd. SIepHbIE W
uuToruiazMatudeckue  mytanuu. COMarM4ecKMe W TOJOBBIE  MYTallUHu.
[IpruriHBl BO3HUKHOBEHUSI MyTaldid. MyTareHbl U UX BIMSHUE HA OPTaHU3MBI.
3aKOHOMEPHOCTU MYTAIIMOHHOTO MPOLECCa. 3aKOH TOMOJIOTUYECKUX PSIAOB B
HacnencTBeHHoi u3menunBoct (H.M. BaBunos). BHesnepHas n3MeHUMBOCTD U
HACJIEICTBEHHOCTb.

Onuecenemuxa u INUSCHOMUKA, pPONb INULEHEeMUYecKUx @Gakmopos 6
HAC1e008anHUU U USMEHYUBOCMU PeHOMUNUUECKUX NPUSHAKOE VY OPSAHUIMOS.

JdemoHcTpanuun

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

Tabmuiet u  cxembl: «Buasl u3mMeHuunBocTw», «MoaudukamoHHas
U3MEHUYHUBOCTEY, «KomMmOnHaTnBHaAsS U3MEHUYUBOCTEY, «Merio3y,
«OnmnonorBopenue», «l'eHeTHdyeckue 3a0oyieBaHUS  4elloBeka», «Bumisl
MYTaLm».

OO6opymoBanue: KUBbIE U TepOapHbIe IK3EMILISIPhl KOMHATHBIX PACTCHHI,
pucyHku (doTtorpadum) JKUBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlabopaTopHasn padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIIMOHHON W3MEHYMBOCTH. l[locTpoeHWe BapuallMOHHOTO psaa U
BAPUALIMOHHON KPUBON».

IIpakTuyeckas padora «Mytamuu y apo3oduibl  (Ha TOTOBBIX
MHUKpOIpenaparax)».



Tema 14. 'eneTuka yesioBeka

Kapuorun yenoseka. MexayHapoiHas mporpaMma UCCIIEIOBaHUSI T€HOMA
yernoBeka. MeToapl  HM3ydYeHUsT TEHETMKM YelIOBEKAa: T'€HEaJlOrnYecKui,
OJIM3HEIOBBIH, LATOr€HETUYECKUH, MOMYJISIIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpeMeHHOE  OMpENEeNICHUE  TEeHOTHIIA:
MMOJIHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUITMPOBAHUE, B TOM YHCJIE C HOMOIIBIO
[MI[P-ananu3a. HacnencrBenHsle 3a0ojeBaHUs  4YelOBEeKa. [ e€HHblE U
XpOMOCOMHBIE  OOJe3HH  4YeloBeka. bonesHn ¢ HacleaCcTBEHHOMH
NPEAPACTOJIOKEHHOCTHIO. 3HayeHue MEIULUHCKON TE€HETUKHU B
MPEAOTBPALICHUHU U JICUEHUU T€HETUYEeCKUX 3a0oieBaHul yeroBeka. Meauko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CtBONOBBIE KJIETKHU. [TonsiTue
«TEHETUYECKOTO Tpy3a». OITUYECKHE AacCHeKThl HCCIEAOBaHUN B 00JacTH
PEIaKTUPOBaHUs T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (akTophl MOBBINIEHHOW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(¢u3nMuecKkoMy W XHMHYECKOMY  3arpsi3HEHUIO  OKpYy)Karoulell  Cpefbl.
['eneTnyeckas nmpenpacnoOKEHHOCTh YEJIOBEKA K MATOJIOTHSM.

JdeMoHcTpanumn

Tabmuupr u cxembl: «Kapuotun yenosekay, «MeTobl U3yYeHUs] TEHETUKU
yesoBekay, «I'eHeTnyeckue 3a00JIeBaHUsI UETTOBEKaY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIN3 POLOCIOBHOW.

Tema 15. Centekuiusi OpraHu3MoB

JlomecTuKanus W CelIeKIUs. 3apOXkKIACHUE CEIEKIMU W JTOMECTUKAIIHUH.
VYuyenne H. W. BaBumoBa o IleHTpax mnpouCXOXIEHHUS W MHOTO00pa3us
KYJIbTYPHBIX pacTeHul. PoJib cenekimu B cO34aHnKi COPTOB PACTEHUM M MOPO/I
#*uBOTHbIX. CopT, mnopoga, mTaMM. 3aKOH TOMOJIOTUYECKUX PSIOB B
HacjieACTBeHHOM wu3MeHunmBocTH H. . BaBuioBa, ero 3HaueHue I
CEJICKIIMOHHOM paboTHI.

Meroabl cenekuMoHHON padoThl. VICKyCCTBEHHBIM OTOOp: MaccoOBBIA H
WHIMBUAYaJbHBIA.  OJTanbl  KOMOWMHAIIMOHHOW  ceiekuuu.  McmbiTanue
npou3BojuTeNed Mo MOTOMCTBY. OTOOp IO T€HOTHITYy C TOMOIIBIO OIICHKU
¢eHoTHNa MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio ananu3a JIHK.

HckyccTBeHHBIN  MyTareHe3 Kak METOJ[ CEJEKIIMOHHOW  paloThI.
PagnanvoHHbIl M XUMHUYECKHM MyTareHe3 KakK HWCTOYHMK MYyTaluul y
KyJbTYpHBIX (hOopM OpraHu3moB. Mcmosib30BaHHE TEHOMHOTO PEIaKTUPOBAHUS
1 MeTos10B pekoMOnHaHTHBIX JJHK miis momydenust ucxoaHoro mMarepuania Jjis
CEJICKLINH.

[Tomyuyenue MTOJIUILIONIOB. BryTtpuBnaosas TUOpUIU3AIIHSL.
bnu3zkoponcTBeHHOE — cKpeliyMBaHWe, WM MHOpuAMHT. HepoactBeHHOe



CKpeniuBaHue, wim ayTopuauHr. ['ereposuc u ero mpuunHbl. Mcmonas3oBanue
retepo3uca B cenekuun. Otnanénnas rudbpunuzanud. [Ipeononenue 6ecrionus
MEXBUJOBBIX THUOPUIIOB. [lOCTHIKEHMSI CENEeKIMHU PpACTEHUH U IKUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHue U U3yYEHUE TEHETUUYECKUX PECYpPCOB KYJIbTYPHBIX PACTECHUMN
U UX JUKAX PpOJAWYEd JUIsi CO3JaHUS HOBBIX COPTOB U THOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYJBTYp. H3yuenue, coxpanenue u ynpasienue
2CHeMUYeCKUMU  pecypcamu  CeNbCKOXO3SAUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YeNAX YIYUUIEHUS CYWEeCMBYIOUUX U CO30aHUs HOBbIX NOpOO,
JUHULUL U KPOCCO8, 8 MOM HUCIe C HNPUMEHEHUEM COBPEMEHHbIX Memooos
HAYYHbIX UCCTIe008AHUL, NEPed08bLX U0l U NePCNEeKMUBHBIX MeXHOI02ULL.

JdeMoHcTpanumn

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

Tabmuiet u  cxeMmbl:  «lleHTpbl TPOUCXOXKIEHUS UM MHOTrooOpasus
KYJbTYPHBIX PacTEHUI», «3aKOH TOMOJIOTUYECKHX PSAJO0B B HACIEICTBEHHOM
U3MEHUHUBOCTHY», «MeToasl cenekium», «OTnanéHHas rulOpuan3anus»,
«MyTtarenes.

JlaGopaTtopHasi padora «lI3yyeHue COpPTOB KyJbTYPHBIX PACTCHHU H
MOPOJT TOMAITHUX KUBOTHBIX.

JlabGopaTopHas padora «/3ydeHre METOJ0B CEJIEKIIMN PACTCHUI.

IpakTnueckas padora «IIpuBuBKa pacTeHUIN.

Jkckypeusi « OCHOBHBIE METOJIbl M JIOCTHMIKEHUSI CEJEKIMU PAacTeHUH U
KUBOTHBIX  (Ha  CEJIGKIMOHHYIO  CTaHIMIO,  IUIEMEHHYI  depmy,
COPTOUCTIBITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, B J1a0OpaTOPHIO
arpOyHUBEPCUTETA WIM HAYYHOTO [IEHTPA)».

Tema 16. BuoTexHOJI0THSA U CHHTETHYECKAs OMOJI0TUS

OOBeKThI, UCIIOJIb3yEMble B OMOTEXHOJIOTHUU, — KJIETOUHBIE M TKaHEBbHIC
KyJbTYpbl, =~ MHUKpPOOPTaHHW3MBbI, WX  XapaKTePUCTHKA. TpagulliOHHAas
OMOTEXHOJIOTHS: XJIeOONeYeHne, MOMyUYeHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BuHOAEIne. MukpobOuonorudeckuii cuHTe3. OOBEKTHI MUKPOOHOTOTHYECKUX
TexHoJoruii. [Ipon3BoAcTBO O€Ka, aMUHOKHCIIOT U BUTAMHHOB.

Co3nanue TEXHOJOTUM U MHCTPYMEHTOB II€JICHANPABICHHOTO U3MEHEHUS
U KOHCTPYUPOBAHUS TEHOMOB C II€JIbI0 TMOJy4YEHUS OpPraHu3MOB U HX
KOMITOHEHTOB, COJICPKAIINX HE BCTPEUAIOIIUECS B MMPUPOJIC OMOCUHTETHIECKUE
My TH.

Knerounas naxxenepus. MeToasl KyJIbTYpbl KIIETOK U TKAHEW PACTCHUN U
#KUBOTHBIX. KpuoOanku. Comartuueckass TUOpUAM3ALMA W COMATHYECKUUN



sMOpuorene3. Mcnosnb3oBaHue rarjiowjoB B CENEKIUU pacTeHuil. [lonyuenue
MOHOKIIOHANbHBIX anmumer. Hcnonvsoeanue  MOHOKIOHANbHBIX u
NOJUKTIOHANbHBIX  anmumen 6 Meduyure. VICKyCCTBEHHOE OIUIOJIOTBOPEHHE.
PekoHCTpyKIIMS ~ SIMIEKIETOK W KIOHUPOBAHME  JKMBOTHBIX.  MeTog
TPAHCIUIAHTALIMM SJEP KIETOK. 1exnHonocuu 0300poenenus, Kyabmusuposanus u
MUKDPOKIOHATLHO20 PASMHONCEHUS CENIbCKOXO3AUCTNGEHHBIX KYAbMYD .

XpOMOCOMHas M TEHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€Ha U
koHcTpyupoBanue  pekomOuHantHeix JHK.  Cozoanue  mpanceennvix
opeanu3mog. JIOCTMKEHUS M NEPCHEKTUBBl XPOMOCOMHOM M T'€HHOU
MHXEHEPUH. DKOJIOTHYECKUE U ITUUECKUE MPOOIEMbl TECHHOW MHKEHEPHH.

MemuuuHckue OuorexHosioruu. lloctreHoMHas wH@poBas MeIUIMHA.
[MI[P-nmuarHocTrika. MeTa0OJIOMHBIM aHaIW3, TEHOLICHTPUYECKUM aHaIHU3
[IpOTEOMA 4YEJIOBEKA Ul OLIEHKU COCTOSHMS €ro 310poBbi. Mcmoisb3oBaHue
CTBOJIOBBIX KJETOK. TapretHas Ttepanus paka. 3D-OuomHxeHepus s
pa3paboTKu (yHAAMEHTAIBHBIX OCHOB MEIULMHCKUX TEXHOJIOTHM, CO3JaHus
KOMILJIEKCHBIX TKaHEH COYETaHUEM TEXHOJIOTHM TPEXMEPHOTO OMONPUHTUHIA U
ckaddoanuHra sl perieHus 3a/1a4 NepcoHaIn3MPOBAHHON METUIIUHBI.

CoznaHne BEKTOPHBIX BAaKIUH C LEIbI0 00ecredeHns KOMOMHUPOBAHHOM
3amuThl oT Bo30ynureneii OPBU, ycTtaHOBIeHNE MOJEKYJIAPHBIX MEXaHU3MOB
¢ynkunonupoBanusi PHK-copepkamux  BUPYCOB, BBI3BIBAIOIIUX  0CO0O
oracHble 3a00JIeBaHNs YEJIOBEKA U )KMBOTHBIX.

JdemMoHcTpanumn

Tabmuubr wu  cxemsl:  «Vcmonmb3oBaHME ~ MHUKPOOPTaHM3MOB B
MPOMBILIJICHHOM — TIPOU3BOACTBE», «Kiertounas wunxenepus», «l'eHHas
WHXXEHEPHUS.

JlaboparopHasi pa6ora «/3yueHue oObeKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llonyueHrne MOJTOYHOKUCIBIX MPOAYKTOBY.

IKeKypeusi «buoTexHomorus — BaKHEWIIAas NPOWU3BOAUTENBHASA CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOCTBO)».

11 KITACC

Tema 1. 3apoxaeHue U pa3BUTHE IBOJIOIUOHHBIX NMPEICTABJICHUN B
Onosorum

OpomonmonHas teopuss Y. JlapBuHa. IlpeanochulkKu BO3HHKHOBEHUS
napBuHHu3Ma. JKu3Hb 1 Hay4dHas aestenbHocTh Y. lapBuHa.



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

Odopmienne cunteTnueckoil teopuu sBoftonnu (CTI). HeitrpanpHas
teopusi d3Boyonuu. CoBpeMEHHas »SBOJIOIMOHHAs Ouojorus. 3HaYCHUE
ABOJIIOIMOHHOW TeOpuH B (OPMHUPOBAHUM €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa.

JdeMoHCcTpanuu

[Toptpetsi: Apuctorens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Krosee, Y. lapeun, C. C. UerBepukos, 1. 1. lImansraysen, k. Xomnaeis, /.
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. [lapBuna», «Dopmsbl
O0oppOBl  3a  cymecTBoBaHue», <«llopoasl romybeit», «MHoroodpasue
KyJIbTYpHBIX (GopM KamycTbl», «Ilopoibl mOMalIHMX >KUBOTHBIX», «Cxema
oOpazoBanusi HOBbIX BUJ0B (1o Y. JlapBuny)», «CxemMa COOTHOIICHHUS
JBIKYIIUX CHJI ABOJIIOIUNY», « OCHOBHBIE MOJIOKEHUS CUHTETUYECKOW TEOpUU
SBOJIIOLIUMY.

Tema 2. MUKPO3BOJIIOLNSA U €€ Pe3yJIbTAThI

[Tonynsiuus Kak »JeMeHTapHas eauHuua »HBodtouud. COBpEMEHHbIE
METOJIbl OIIEHKM T'E€HETHYECKOTO pa3HOooOpa3usi M CTPYKTYPHI TOIMYJISIIHIMA.
N3menenue reHOOHIA MONYJALMH KakK 3JIEMEHTAPHOE HSBOJIIOLIMOHHOE
siBJIeHUE. 3aKOH reHeThueckoro paBHoBecus JIx. Xapnau, B. BaiinOepra.

DOneMeHTapHble (aKTOPhl (ABMKYIIHME CHUJIBI) SBOJTIONUUA. MyTarmOHHBINA
npouecc. KomOunaruBHass wu3MeHYUMBOCTh. [Jlpeiid TeHOB — cioydaiiHbIe
HEHAIIpaBJICHHbIE W3MEHEHMsS 4YacToT ajulesned B mnomymsauusax. Oddexr
ocHoBarelnss. Ipgexkm OymuLiouno2o eopaviuika. CHudiceHue ceHemuyecko2o
pasnoobpazus: npudunsl u cieocmsus. Ilposenenue sghgpexma opetigha cenos 6
oonbwux u  manelx nonynayusx. Murpanuu.  M3omsamus  momynsiuil:
reorpadudeckas (IpoCTpaHCTBEHHAsS ), OMOJIOTUYECKas (PEPOTyKTUBHAS ).

EcrecTBeHHbIll 0TOOp — Hampaisitomuid (akTop 3BoJOLMH. DOPMBI
€CTECTBEHHOI0 OTOOpa: JBWXKYILIUH, CTAOWIM3UPYIOMIMMA, pa3pbIBAIOIIMIA
(mm3pynituBHBIN). [lomoBoit 0T6Op. BO3HUKHOBEHNE W ABOIOIUS COITUATBHOTO
MTOBEJICHUS )KUBOTHBIX.

[Tpucnoco0aeHHOCTh OPraHU3MOB KaK pe3yJbTaT MHUKPOIBOJIIOIUH.
Bo3nukHOBeHHE  TpHCHOCOOJNEHM y  opraHu3moB.  ApoMopdo3bl U



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

Bun, ero kxputepuu u CcTpykTypa. BupooOpazoBaHue Kak pe3yiabTar
MUKpO3BOJIIOIUU. M3omsamus — kimoueBoit paxktop BumooOpazoBanus. [lytu u
CIIOCOOBI BHUI000pa30BaHUS: aJIoNaTPUUYECKOe (reorpaduueckoe),
CUMIIATpUYECKOoe  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (MOJUIUIOUIU3AIINS,
rudpuauzanms). JuTenbHOCTh IBOJIIOIIMOHHBIX MPOIECCOB.

Mexanuzmbl (HOpMUPOBAHUS OUOJIOTMYECKOTO pa3HOOOpa3usl.

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

JemoHcTpanun

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

Tabmuubl 1 cxeMmbl: «MyTanmoHHass U3MEHUYMBOCTHY, «llomynsunonHas
CTpyKTypa BuzIa», «Cxema mposiBIeHUs 3akoHa Xapau—BaiinOepray,
«JIBMKyIIME CHUIIBI 3BOJIOLUNY», «IJKOJOTMYECKAs] W30S MOIMYJISIHMA
ceBaHCKOU (openuny, «I'eorpaduueckast 30U JTUCTBEHHUIIBI CUOUPCKON U
JUCTBEHHUIIBI JaypcKoity, «llomysiMoHHbIE BOJHBI YUCICHHOCTH XHUITHUKOB
U KepTB», «Cxema JeHCTBUS €CTeCTBEHHOTO 0TOOpa», «DopMbl GOpHOBI 3a
CyILleCTBOBaHUE», «VHAYCTpUAIBHBIN MeEJaHu3M», <OKHBBIE HMCKONIAEMBIEY,
«ITokpoBUTENBECTBEHHAS OKpacka >KMBOTHBIX», «[Ipemyrpexmaromnias okpacka
KUBOTHBIX»,  «Dusmonornueckue  agantauum»,  «lIpucnocodbieHHOCTH
OpraHu3MOB U €€ OTHOCUTEIbHOCTH», «Kputepuu Buna», «BUabl-IBONHUKNY,
«Ctpyktypa BHaa B mpupoae», «Crmocobbl  BUA00Opa3OBaHUSY,
«"eorpaduueckoe BUI000pa30BaHue TPEX BUJIOB JAHBIIICH,
«IKOJIOTMYECKOe BUA000pa30BaHUE BUAOB CUHUI, «llonummonibl pacTeHuin»,
«KamycTHo-peieuHbIil THOpUIY.

OOGopynoBanue: repbapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, dYyuesa
ITUIl ¥ 3BEPEH C MpUMEpaMu Pa3IMYHBIX MPUCIIOCOONEHUHN, yydena MTUIl U
3Bepeil pa3HbIX BUJOB, repOapuu pacTeHU OMU3KUX BHUJIIOB, 0OPA30BABIINXCS
Pa3JIMYHBIMU CTIOCOOAMH.

Jlaboparopnasi padora «BblisiBlieHHEe U3MEHUHMBOCTH y OCOOEH OJIHOTO
BUJIA».

JlaGopaTtopnasi pa6ora «lIpucrmocoOieHuss OpraHu3MOB U HX
OTHOCHTEJIbHAS 11€JIECO00Pa3HOCThY.



JlabopaTopnass padora «CpaBHEHHE BHJIOB 1O Mopdonoruueckomy
KPUTEPUIO».

Tema 3. Makpo3BOJIIOLMS U €€ Pe3yJibTAThI

Meroapl u3yueHUss MakpodBoitouuu. [lameoHTomOrMYecKkue MeTO bl
u3ydeHus oHBomouuu. Ilepexoanbie (opmbl U (GUIOTEHETUYECKUE PSAbI
OpraHU3MOB.

buoreorpaduyeckue mMeToqbl n3ydeHus sBomonuu. CpaBHeHue (Iopbl U
¢dayHbl MaTepukoB U OcTpoBOB. buoreorpaduueckue obnactu 3emiu. Bunbl-
SHAEMUKU U PEIIUKTHI.

OMOpHOJIOTHYECKME U CPAaBHUTEIBHO-MOP(OJOTUYECKHE  METObI
M3Y4YEHUsl SBOJIOUMU. ['eHeTMueckue MeXaHU3Mbl SBOJIOLMK OHTOTE€HE3a U
HOSIBJICHUSI 3BOJIOLUOHHBIX HOBIIECTB. ['OMOJIOTWYHBIE W aHAJOTUYHbBIE
opranbl. PynuMeHTapHble OpraHbl U aTtaBU3Mbl. MoOJIEKyISIpHO-T€HETHUECKHE,
OMOXMMHUYECKHME M  MaTeMaTHYEeCKUE  METOAbl  U3YYEHHUS  HBOJIIOLUU.
I'omonoruunsie reHpl. COBpEeMEHHBIE METO/bI MOCTPOCHUS (PUIOTEHETUUECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTallX U YBOJIFOLIMSI TEHOMOB.

OO0mume 3aKOHOMEpHOCTH (MpaBwia) dBoOJOUMH. [IpuHyun cmemsl

GdyHKyu. Heob6patumocTs ABOJIIOLIMH. AnanTtuBHast paauanusi.
HepaBHOMEPHOCTH TEMITOB SBOJIIOIUH.
JdemoHcTpanuun
IToptpetsl: K. M. Bap, A. O. KoBanesckuit, @. Mromiep, 3. ['ekkenb.
Tabau1b! u CXEMBI: «PuIoreHeTHYECKUMn s JIOIIagn,

«Apxeonrtepukcy, «3Bepo3yObie smiepbl», «Creromedanby, «PuHMODUTH,
«CeMeHHbIE NanopoTHUKW», «buoreorpapuueckue 30HbI 3emuu», «perid
KOHTHUHEHTOBY», «PenukTel», «HauanbHble cTaauu 3MOpHOHAIIBHOTO PAa3BUTHUS
[O3BOHOYHBIX JKUBOTHBIX», «l OMOJIOTHYHBIE M aHAJIOTMYHBIE OpIraHbDY,
«PynumenTe», «ATaBU3MBDY, «XpPOMOCOMHBIE HaOOpbHl  4YellOBEKa W
muMnan3e», «l JaBHble HampaBieHHUS ABOMIOIUNY, «OO0NIME 3aKOHOMEPHOCTH
HBOJIFOLIUN.

O6opynoBaHue: KOJUIEKIMU, TepOapuu, MYJISHKH HCKOMAEMBbIX OCTAaTKOB
OpPraHU3MOB, MYJISKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PyAUMEHTAPHBIX OPTaHOB
U aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. IIpoucxoxaenue u pa3BuTHe *KU3HU Ha 3emJie

Hayunble rumore3bl NMPOUCXOXKICHHS XKU3HM Ha 3emie. AOHOreHes
naHcrepmus.  JloHayyHble — NOpPEACTaBIEHUS O  3apOXKICHUM  JKU3HU
(kpeanmonu3M). I'mmore3a NOCTOSHHOIO CaMO3apOXKACHHUS >KU3HU H €€



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

OcHOBHBIE ~ JTalbl  HeEOpraHumyeckou  sBomronuu.  [lmanerapHas
(reonoruyeckasi) SBOJIOLUA. XUMHUYECKas 3BOJIOLMSA. AOUOTEHHBIN CHUHTE3
OpraHu4eckux BemecTB U3 Heopranmdyeckux. Ombir C. Mummiepa u I'. FOpu.
O6pazoBanue noiuMmepoB u3 MoHomepoB. KoarepatHas rumoresa A. U.
Onapuna, runore3a mnepBuyHOro OyiboHa JIk. XonjelHa, TeHeTHYecKas
runore3a . Mémnepa. Pubosumbr (T. Yek) m rumoreza «mupa PHK» V.
['unGepra. @opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKHU.

HUcropusa 3emnm u Metonpl €€ m3ydeHus. lIckormaemble OpraHMYECKHe
octarku. ['eoxpoHonorus u e€ meroabl. OTHOcHUTENbHAas W aOCOJTIOTHAs
reOXpOoHOJIOrus. I'€0XpoHOIIOrHYecKas IIKaa: 30Hbl, 3pbl, IEPUOJIBI, SITOXH.

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

[Ipoucxoxaenue DYKapHOT (cumOuorenes). DBOJIIOIIMOHHOE
IPOUCXOXKJIECHUE BUPYCOB. IIpOHMCX0XKIEHHE MHOTOKJIETOYHBIX OPraHW3MOB.
BO3HMKHOBEHHE OCHOBHBIX I'PYIIT MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl BOJIIOIMU BhICIIUX pacTeHui. OCHOBHBIE apoMOp(O3bl
pacrenuid. Beixon pacrenunit Ha cymry. [losBieHHe CIOPOBBIX pPacTeHUM U
3aBoeBaHue UMM cymu. CeMeHHble pacTeHus. lIponcxokIeHne IBETKOBBIX
pacTEHUN.

OcHOBHBIE ATalbl 3BOMIOLUUU XKUBOTHOrO Mupa. OCHOBHbIE apoMOpP(O3bI
AKUBOTHBIX. Benyckas (ayna. KemOpuiickuil B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunoB. [lepBble  XopmoBble KWMBOTHbIE. JKu3Hb B BOje. OBOJIIOLMSA
no3BoHOYHBIX. [Ipoucxoxaenune ampubuit u pentwiuid. [Ipoucxoxnenue
MiekonuTamux u nTul. [lpuHnun kimroyeBoro apomopdoza. OcBoeHue
0€eCr03BOHOYHBIMU U MTO3BOHOYHBIMH >KUBOTHBIMU CYIIIH.

Pa3BuTne xu3HM Ha 3emuie MO 3paM W NEPUOAAM: apXeu, MPOTEPO30U,
Majeo30i, Me3030i, KaiHo30i. OOmas xapakTepucTHKa KiuMara |
reoJlornyeckux mnpoueccon. [losiBiieHne U paciBeT XapaKTEpHbIX OPTaHU3MOB.
VYriieobpa3oBaHue: €ro yclioBUs U BIMSHUE HA Ta30BbIi cOCTaB aTMOC(hepHI.

MaccoBble BBIMUpaHUSI — SKOJOTUYECKUE KPU3UCHI Mpouioro. [TpuunHbl
U CIIEICTBUS MAacCOBbIX BhIMUpaHUN. COBPEMEHHBIM AKOJOTHMUECKUU KPHU3HC,
ero ocooennoctH. [Ipobiema coxpanenus 6nopasHooOpas3us Ha 3emiie.

CoBpemeHHas cucTeMa opraHuueckoro Mupa. [lpuHiune! kiaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI 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 ®@. Peqny, «Cxema ombita JI. Ilactepa
[0 M3YYEHHIO CaMO3apoKJeHus ku3Hu», «Cxema ombita C. Mmmepa, I
Opu», «9Tansl HeopraHUYECKo IBOSIIOIUNY, «I €0XpoHOIOTHYECKas IIKaJay,
«HauvanpHple 9Tanbl OpraHvyeckoi sBomronum», «CxemMa o0Opa3oBaHMs
AYKapUoOT MyTéM cumOuoreHesza», «Cucrema XUBOM Mpuponb», «CTpoeHue
BUpyca», «Apomopdo3bl pacteHuit», «PuHnopuTHY, «OIHOKIETOYHBIC
Bozopocan», «MHOrokJIeTouHble BoAopocin», «Mxu», «llamopoTHUKNY,
«l'onocemennble pacTeHus’», «OpraHbl UIBETKOBBIX pacTeHui», «Cxema
Pa3BUTHSL KUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «lIpocTeiumey,
«Kumeunomnonoctueie», «llmockue depBu», «UieHucronorue», «PuIObY,
«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 KallHO30MCKOU 3pe», «CoBpeMeHHas
CHUCTEMA OPraHUYECKOr0 MUPAY.

OO6opynoBanue: repObapu pacTEHUU Pa3TUYHBIX OTIEIOB, KOJIJICKIIMH
HACEKOMBIX, BJIQXHbBIC TIPENaparbl >KUBOTHBIX, PAKOBHUHBI MOJIJIIOCKOB,
KOJUIEKIIMM MTJIOKOKUX, CKEJIEThl MO3BOHOYHBIX JKMBOTHBIX, Yyuyesia MTHI[ U
3BE€pEH, KOJUIEKUMHU OKAMEHEJIOCTEM, TOJE3HBIX MCKOMAEMbIX, MYJIIKHU
OPTraHUYECKUX OCTATKOB OPraHU3MOB.

BupryansHasa saGopatopHass padora «MoaenupoBaHHE OMNBITOB
Munnepa—tOpu 1o u3ydeHHIO a0UMOTe€HHOTO CHHTE3a OPraHUYeCKUuX
COCIMHEHUI B MIEPBUYHON aTMOChepe».

JlabopaTopnas padora «/3yueHue M onucaHW€ MCKOMAEMbIX OCTATKOB
JIPEBHUX OPTaHU3MOBY.

IpakTnueckasi padora «l3ydeHne ocoOEHHOCTEH CTPOEHHUS pACTECHUU
Pa3HBIX OTAEIOBY.

IIpakTuyeckass  paGora  «/3ydyeHne  OCOOEGHHOCTEH  CTPOCHHS
MMO3BOHOYHBIX )KUBOTHBIX).

Tema S. IIpoucxokaeHune 4eji0BeKa — AaHTPOINOIeHe3

Paznensl 1 3anaun aHTpONOJOTrUU. METOIbl AHTPOMOJIOTHH.

CraHoBjeHUE MPEICTABICHUN O MPOUCXOKICHUH YEJIOBEKA. Peuruo3xeie
BO33peHus. COBpEMEHHbIE HAYUHbIE TEOPUH.

CxoncTtBo uenmoBeKa € JKMBOTHBIMU. (CHCTEMATHYECKOE TMOJI0KEHUE
yenoBeka. CBHUIIETENIBCTBA CXOJICTBA YEJIOBEKA C )KUBOTHBIMU: CPAaBHUTEIBHO-



MOPQOIOTHIECKHE, AMOPHOJIOTUYECKHE, (bU3HOI0T0-OMOXMMUIECKHE,
noBefeHueckue. OTIMYMs 4YeloBEKa OT >KUBOTHBIX. IIpAMOXokaeHue u
KOMILIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BHUTHE rOJOBHOTO MO3ra U BTOPOM
CUTHAJIbHON CUCTEMBL.

JBwxkymme  cuibl  ((hakTOpbl) — aHTPOIOTEHEe3a:  OMOJOTHYECKHeE,
counanbHble. COOTHOIICHHE OWMONOTMUYECKUX W COLHUANbHBIX (DAaKTOPOB B
AHTPOIIOTECHE3E.

OcHoBHBIE cTaguu aHTpornorenesa. PanHue yenoBekooOpa3Hbie 00E3bsIHbI
(IpOKOHCYJBI) M pPAaHHHE TMOHTUABl — OOIIME MPEIKH YeTOBEKOOOPa3HBIX
00e3bsiH M JIoAeH. ABCTpPAJONMUTEKH — JIBYHOTHE NIpenku mrojel. YenoBek
YMEIIbIM, NEPBBIE W3TOTOBIICHHS OpyIud TpyAa. UemoBeK NPAMOXOISIIMA U
NEepBBIM BbIXOA JroAei 3a mpenensl Adpuku. YenoBek reinenbOeprckuii —
o0 MpeoK HEaHJEPTAIBCKOTO YEJIOBEKa U YelloBeKa pa3zyMHoro. Yenosek
HEAHJIEPTAIbCKUN KaK BUJ JIFOAEH XOJOJHOrO KiMmara. YenoBeK pa3yMHBIN
COBPEMEHHOTO THIIA, JACHUCOBCKMU YEJIOBEK, OCBOCHME KOHTHMHEHTOB 32
npenenamu Adpuku. [TaneoreneTnka U najieoreHOMHKA.

DBOJIOIUS COBPEMEHHOTO 4enioBeKa. EcTecTBeHHbIN 0TOOp B MOMYJISAIMAIX
yenoBeka. MyTanmoHHbIi nporecc u noaumopdusm. [lonynsuuoHHbIE BOJIHBL,
Ipeid reHoB, Murpamus u «3PQGeKT OCHOBATENN» B NOMYJISLIHUAX COBPEMEHHOTO
YEI0BEKA.

UYenoseueckue packl. Ilonstue o pace. boisbimme pacel: eBporieonaHas
(eBpa3uiickasi), aBcTpajoO-HerpoujHasi (dKBAaTOpHUaibHas), MOHIOJOUIHAS
(a3marcko-aMepuKaHcKas). Bpems m myTH pacceneHusi 4esloBeKa IO IJIaHETE.
EnuHacTBO yenoBeweckux pac. HaydHas HECOCTOSTENBHOCTH  pacu3Ma.
[Ipucnoco0aeHHOCTh Y€JIOBEKa K pPa3HbIM YCIOBUSM OKpY)KAarOUIEH Cpelbl.
Brnusaue reorpaduueckoi cpenbl u npedida reHOB Ha MOPQOJIOTHIO U
(U3HOIOTHIO YeTIOBEKa.

MexaucuurinHapHable MeTOAbl B (u3uueckol  (OMOJIOTHYECKOM)
AHTPOMOJIOTUU.  DBOJIIOLMOHHASL ~ AHTPOMOJIOTHS. W MaJCOAHTPOIOJIOTHS
YEJI0BEYECKHUX MOMYIAUnA. buoconuanbHble UCCIEN0BAaHNS IPUPOIBI YETOBEKA.
HccnenoBanue KOBOMIOIUHI OMOJIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdemMoHcTpanumn

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

Tabmuiet U cxeMbl: «MeToapl aHTpomoJioruny, «['oJoBHONW MO3T
yenoBeka», «UemoBekooOpasHble 00€3bsHBD», «CKeJIeT 4YeloBeKa U CKeJeT
muMIaH3e», «PyIUMEeHThl U aTaBU3Mbl», «J[BHXKylIME CUIIbI aHTPOIIOTEHE3aY,
«OBOJIOMOHHOE [JPEBO YEJIOBEKA», «ABCTPAJONMUTEK», «YEIOBEK yMENBIN»,
«Yenosek mpAMoxomAmnn», «JleHHuCOBCKHM 4enoBek» «HeanaepranbubDy,



«KpomanboHLBY, «IIpeakn yenoBekay, «ITarmbl HBOJIOLUN YeJIOBEeKa», «Packl
YEJI0BEKay.

O6opynoBanue: MYJSDKA OKaMEHEJNOCTeH, MPEeAMETOB MaTepHalbHOU
KyJbTYphl TPEIKOB YejioBeKa, penpoaykiuu (dororpaduu) KapTuH C
MUDOTOTHYECKUMH W OUOJICHCKUMH CIOKETaMH TIPOMCXOXKICHUS YEeIOBEKa,
doTorpadum HAXOIOK HMCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa,
MOJENb 4Yeperna 4YeJIOBEKa M 4Yepena IIMMIIAH3€, MOJAENb KHCTH YEJIOBEKA U
KHCTH IIUMIIaH3€, MOJIENIM TOPCa PEAKOB YEIOBEKA.

Jlaboparopnasi padora «/I3ydyeHne ocoOeHHOCTEW CTPOCHHS CKeleTa
YeJI0BEeKa, CBSA3AHHBIX C MPSIMOXOXKICHUEM).

IIpakTuueckass padora «/3ydeHue SKOJOTMYECKHX  aJanTalud
YEJIOBEKA.

Tema 6. JDkoyiorusi — Hayka 0 B3aMMOOTHOUIICHUSIX OPraHM3MOB H
HAJIOPraHU3MEHHBIX CUCTEM ¢ OKpYsKalollei cpeaoi

3apoxAeHUe W pa3BUTHE JKOJOrMM B Tpyldax A. I'ymOonpara, K. @.
Pynee, H. A. CeBepuoBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3znensr u
3a7a4u 3K0JI0oruu. CBs3b IKOJOTUH C IPYTUMHU HAyKaMH.

Meroabl skonoruu. [loneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B 3KOJIOTHH:
MpUPOAHBIE W JabopaTopHble. MojaenupoBaHUE B 3KOJOTMU. MOHUTOPUHT
OKpY>Karollel Cpeibl: JIOKaIbHBIN, peTHOHATLHBIN U TJI00ATLHBIH.

3HaueHUE DSKOJIOTMYECKUX 3HAHUW I YEJOBEKAa. ODKOJIOTMYECKOE
MHPOBO33PEHUE KaK OCHOBA CBS3EH YEI0BEYECTBA C mpupoaon. @opMupoBanue
AKOJIOTUYECKOM KYJIBTYpPbl U SKOJIOTMYECKOM IPAMOTHOCTH HACEIEHUSI.

JlemoHcTpanumn

[Toptpetsi: A. I'ym60apaT, K. ®@. Pynbe, H. A. CeBepuos, 3. ['exkensb, A.
Tencnu, B. H. Cykaués.

Tabmuiel 1 cxeMbl: «Pa3aernsl sxonorum», « MeToabl SKoIorHny, «CxeMa
MOHUTOPHUHTA OKPYKAIOIIEH CPEIbD».

JlabopaTropnass  padora  «/3ydeHme  METOAOB  BKOJIOTMYECKUX
HUCCJICIOBAHUI.

Tema 7. Opranu3msl u cpeaa 00MTAHUA

Okosornueckre  (GakToppl M 3aKOHOMEPHOCTH WX  JICHCTBHSL.
Knaccudukanust skosorudeckux (HakTopoB: aOUOTHYECKHE, OUOTHYECKHE,
anTponorenHbie. OO0IIME 3aKOHOMEPHOCTH JEHCTBUS IKOJOTHUECKHUX (PaKTOPOB.
[IpaBuno wmunumyma (K. I[Hnpenrens, ). JIlubux). TonepaHTHOCTS.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue ¢akropsl. CBeT kak skojormdeckuii (akrtop. JlericTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTPa Ha OPraHU3Mbl. DKOJIOTUYECKHUE TPYIIIIbI



pacTeHUN W JKUBOTHBIX IO OTHOUIEHWIO K cBeTy. CHrHajgpHas poJib CBETA.
doTonepuoan3M.

Temmneparypa kak skojorudeckuid akrop. JleiicTBue TemmepaTypbl Ha
opranu3Msbl. [[IOWKUIOTEpMHBIE U TOMOMOTEPMHBIE OPTAHU3MbL. JBPUTEPMHbBIC
Y CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTe kak skojorumueckuit ¢akrop. Ilpucrnocobnenus pacteHHil K
noJiJIep>KaHuio BoJHOro Oananca. Knaccudukausi pacTeHuid o OTHOLIEHUIO K
Boze. [IpucnocoOaeHus )KMBOTHBIX K U3BMEHEHHUIO BOJAHOTO PEXUMA.

Cpenbl 0OUTaHMSI OPTaHU3MOB: BOJIHASI, HA36MHO-BO3AYIIIHAS, TIOUYBEHHAS,
IyOMHHAsT TOJANOYBEHHAs, BHYTpUOPraHu3MeHHas. OU3UKO-XUMUUYECKUE
OCOOEHHOCTH cpell 0OuTaHusl OopraHu3MoB. lIpucrnocoOsieHus OpraHu3MoOB K
KU3HU B Pa3HbIX Cpeaax.

buonornueckne put™mbl. BHemHne u BHyTpeHHHE pUTMbL. CyTOUHBIE U
roJIMYHbIe pUTMBIL. [IpUCIOCOOIEHHOCTh OPTAHU3MOB K CE30HHBIM U3MEHEHUSIM
YCIIOBHM KU3HU.

Xusnennsie ¢opmbl opranu3moB. [loHaTne o xu3HEHHOU (opme.
XKuszHeHHsie QOpMBI  pacTeHHil: JepeBbs, KYyCTapHUKH, KyCTapHUYKH,
MHOTOJICTHHE TpaBbl, OJIHOJETHHE TpaBbl. JKu3HEHHbIE (DOPMBI >KUBOTHBIX:
TUAPOOHOHTHI, T€OOMOHTHI, a’3pOOHOHTHI. OCOOEHHOCTH CTpOEHuss M 00pasa
KU3ZHHU.

buotnueckue  dakropel. Buasl  OMOTHMYECKUX  B3aMMOJICHCTBHIA:
KOHKYPEHIIUSI, XHUIIHUYECTBO, cuMOMo3 u ero Gopmel. [lapasutuswm,
KOOTIepaInsi, MyTyaIn3M, KOMMEHCAIIN3M (KBAapTUPAHTCTBO, HAXJICOHHMUECTRO).
Herpoduueckue B3aumopeiictBusi (tornuueckue, dopudeckue, hadbpuueckue).
3HaueHne OMOTHMYECKUX B3aWMOJEHCTBUN ISl CYIIECTBOBAHMSI OPraHU3MOB B
cpene ooutanus. [[pyuHIIUIT KOHKYPEHTHOTO UCKITIOUCHUS.

JdemoHcTpanumn

Tabmuipl U cxeMbl: «IJKkojoruueckue Qaktope», «CBETOBOU CHEKTpY,
«JKOJOTUYECKHE TPYyNNbl SKMUBOTHBIX IO  OTHOIIEHHUIO K  CBETY»,
«TennokpoBHbIE YKUBOTHBICY, «XO0J0THOKPOBHBIE KUBOTHBIEY,
«Du3noNorHUecKre aanTauy KUBOTHBIX», «Cpenpl 0OUTaHUSI OPTaHU3MOBY,
«buonoruueckue putMb, «Ku3HeHHBIE (GOpPMBI pacTeHUi», «KU3HEHHBIC
(OpMBI JKUBOTHBIX», «DKOCHCTEMA HIMPOKOJIUCTBEHHOIO Jieca», « DKOCHCTEMA
XBOMHOro Jeca», «llenm nuranusy, «XumHU4YeCTBO», «llapazutusm»,
«Konkypennus», «Cumonosy», «KommeHcammzmy.

O6opynoBanue: repbapur pacTeHU M JKUBOTHBIX, MPUCIOCOOTICHHBIX K
BIUSHUIO PA3IMYHBIX IKOJOTHYECKUX (PAKTOpOB, TepOapuu CBETOIIOOWBHIX,
TEHEIIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHU, CBETOIIOOMBLIE, TEHENIOOUBBIE 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 PACTEHUS MAHHBIX TPYMN, KOJUICKIIMH >KUBOTHBIX,
OOWTAIOIIKX B Pa3HbIX Cpenax, rep0apuu U KOJUIEKIIMU PACTEHUHN U )KMBOTHBIX,
00J1aJafoIMX YepTaMHi NPUCTOCOOJIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUIA
KU3HU, TepOapuu U KOJUIEKIIUU PACTEHUHN U )KUBOTHBIX PA3IMYHBIX KU3ZHEHHBIX
dbopM, KOJUIEKUIUU >KUBOTHBIX, YYACTBYIOIIMX B Pa3IUYHBIX OHOTHYECKUX
B3aUMOJECHCTBHSIX.

JlaGopaTtopnasi pabdora «BbIsBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTopnass padora «BpisiBieHHE NPUCHOCOOJIEHUII OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBD).

JlaGopaTopHasi padora «AHATOMHUYECKHE OCOOCHHOCTH pPACTECHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rust BUA0B U NONMYJIALMA

OKOJIOTHYECKHE  XapakTEepUCTHKW  momysisuuu.  [lomymsmus  Kak
ouonoruydeckas cucreMa. Posb HEOAHOPOJHOCTHU Cpeibl, PU3NYECKUX OaphepoB
U OCOOEHHOCTEl OHMOJOrMM BHJIOB B (POPMUPOBAHMU NPOCTPAHCTBEHHOMN
CTPYKTYpbl nonmyJisiiui. OCHOBHBIE TOKa3aTENW MOMYJSILHMHU: YHUCICHHOCTD,
IUIOTHOCTh, BO3PAacTHAs W MOJOBasi CTPYKTypa, POKIAeMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTh, MATPALIUSL.

Okosornueckass  cTpykrypa  nomymsguu.  OIeHKa — YMCIEHHOCTH
nonyJisiuuy. JluHamuka nomyssiuu U e€ peryisiuusa. buornueckuii noreHuman
nonyysiuud. MogenupoBanue auHaMUKM — nomyisiuMu.  KpuBble  pocta
YUCJIIEHHOCTU mnomyssiuuu. KpuBble BbDKMBaHUA. Perynsuus 4YHMCIEHHOCTH
HOMYJISIMNA: POJb (PAaKTOPOB, 3aBUCALIMX U HE 3aBUCSIIMX OT IUIOTHOCTH.
DKoJIOTHYeCKHe cTpaTeruu BUAOB (r- u K-ctpaterun).

[Tonsitue 00 3KoNOrMUecKkoil Huie Buga. Mecrooouranue. MuoromepHas
Mozenb dKkojoruueckor Humm Jx.M. XaruunHcoHa. Pa3Mepsl 3KOJIOTMYECKOU
Huid. [ToTeHnnanbHas v peaaTu3oBaHHAs HUIIIN.

Bug xak cucrema nomyinsiiuii. Apeanbsl BUIOB. Buabsl U MX KU3HEHHbIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJIEHTHI.

3aKOHOMEpPHOCTH TOBEICHUSI U MUTPALMA >KUBOTHBIX. buojormyeckue
WHBA3UHU 9yKEPOJHBIX BUJIOB.

JdemMoHcTpanuu

[Toptper: Ix. 1. XaTunHCOH.



Tabmuupl 1 cxembl: «DKOJOTMYECKUE XapPaKTEPUCTUKU TMOITYJISLIUN,
«IIpocTpancTBeHHass CTpyKTypa mnomyisiuun», «Bo3pacTHble MOUPaMUIbI
nomynsiuun», «CKOpPOCTb 3aceleHHs TOBEPXHOCTH 3€MIId  Pa3IMYHBIMU
opranu3zmMammn», «Mojeinb s3kosorndeckon Humu k. M. XatyuHcoHay.

OO6opynoBaHue: repOapuu pacTEHUM, KOJIJIEKIIUU KUBOTHBIX.

Jladoparopnasi pabora «lIpucnocoOieHnst ceMsiH pacTeHUH K
pacceIeHuIon.

Tema 9. DKo0JI0TrHA COO0IECTB. JKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crTpykrypa. CBsi3M MEXIy
OpraHu3MamH B OMOLIEHO3E.

Dxocucrema kak oTkpbiTas cucrema (A. J[x. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHuM3MOB B DKOCHCTEME: MPOAYLEHTHI, KOHCYMEHTBI, PEIAYILICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOUOTHYECKUE OJIOKH
skocucTeM. [louBbl M Wbl B 3KocucTeMax. KpyroBopoT BeHIECTB U MOTOK
SHEPIrUU B SKOCHCTEME.

OcHOBHBIE  TMOKa3aTeld »HKOCUCTEMBI. buomacca W TpOmYKIUA.
DKOJIOTUUECKHE MUPAMU/IBI Uicel, OMOMACChI U SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HanpapneHnbie 3aKkOHOMEpPHBIE CMEHBI COOOIIECTB — CcyKieccuu. [lepBuunbie u
BTOPUYHBIC CYKIIECCUU W MX MPUYUHBI. AHTPONOTEHHbIC BO3JCUCTBUSA Ha
cykneccun. Knmmakcnoe cooOmiectBo.  buopasznooOpazue #  TOJHOTA
KpPyTrOBOPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCEMbL 03EP U peK. DKOCUCmeEMbl Mopel
U 0Kearos. JKocucmembol MyHOp, 1eCO8, Cmeneti, NYCMulHb.

AHTpOIIOTEHHBIE DKOCHUCTEMBL. ATposkocucTeMa. ArponeHos3. Pazmuuus
MEKy aHTPOIIOT€HHBIMU U MPUPOAHBIMHU 3KOCUCTEMAMU.

VYpboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOodskocucteM. ['opojckas
bnopa u dayna. CuHaHTponuzaiusi ropojckoil dayHel. buomorndeckoe u
X03IMCTBEHHOE 3HAYCHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH dbopmupoBaHus OCHOBHBIX B3aUMOJICHCTBUI
OpraHm3MoOB B 23KocucTeMmax. Poav kackaonoeo s¢hghexma u  6uoos-
30upurkamopos (Knouesvix 6u008) 8 GyHKyuoHuposanuu skocucmem. llepenoc
DHEPrUM W BEHIECTB MEXIY CMEXKHBIMH HKOCUCTEMaMU. Y CTOWYHUBOCTH
OpraHu3MOB, TOMYJSIIIUA M DKOCUCTEM B YCIOBUSIX €CTECTBEHHBIX W
AHTPOIIOTEHHBIX BO3JICHCTBUM.

Mexanuzmbr  6030elicmeuss  3a2pA3HeHUll  pA3HblX — MUNO8  HA
CYOOP2AHUSMEHHOM,  OP2AHUSMEHHOM, HNONYJIAYUOHHOM U  IKOCUCHEMHOM
VPOBHAX,  OCHOBbl  IKOJIOSUYECKO20  HOPMUPOBAHUA — AHMPONO2EHHO20



6o30eticmeus. MeToq0JIOrHsl MOHUTOPHHIA €CTECTBEHHBIX M AHTPONOTE€HHBIX
AKOCHUCTEM.

JdeMoHCcTpanuu

[Toptpert: A. JIx. Tencnu.

Tabmuupr w  cxembl: «CTpyKTypa  OHOLEHO3a», «ODKOCHCTEMA
IMPOKOJIUCTBEHHOT O necay, «9JKkocucreMa XBOMHOTO aecay,
«DyHKIIMOHANIBHBIE TPYIIBl OPraHU3MOB B 3KocUcTeMe», «KpyroBopot
BelIECTB B dKkocuctemey», «llenmu mnuTaHus (macTOUIIHAs, ACTPUTHAA)Y,
«IJKojoruyecKkas nupamMujia yucenn», «IKOJOoTUYecKasl MmupaMuja OHMoMacchl»,
«JKojoruyeckas nupamuaa sHeprun», «OOpa3zoBanue Oonortay, «llepBuunas
cykueccus», «BoccraHoBiieHHe jeca mocie Mokapa», «IDKOCHCTEMa 03epay,
«ArpoueHos», «KpyroBopor BemecTB M MOTOK HSHEPrUM B arpoleHo3e»,
«IIpumepsl ypOOIKOCHCTEM.

OO6opynoBanue: repbapuu pacTeHUM, KOJUICKIIMA HACEKOMBIX, dYyuesa
NTHUI] U 3BEpeid, repdapun KyJIbTYPHBIX U JTUKOPACTYIINX PACTCHHUH, aKBapUyM
KaK MOJIENIb SKOCUCTEMBI.

IIpakTnyeckas padora «l3ydyeHue u onucanue ypOoO3KOCUCTEMBD.

JlabopaTopnas pabGora «l3ydyeHue pasHooOpa3usi MEJIKHUX IMOYBEHHBIX
YJIGHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKckypeuss  «OKCKypcus B TUIOMYHBIA OuoreoueHo3 (B ayOpaBy,
Oepe3HsIK, eTbHUK, HAa CyXOOJbHBIN WIIM MONMEHHBIH JIyT, 03€p0, 00JI0TO).

IKCKypeHust «IKCKypCHsl B arpo3KOCUCTEMY (Ha TOJI€ WM B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buocdepa — oOmemianerapras o0osouka 3eMiid, Tlie CYIIECTBYET WIIU
CyllecTBOBasia KW3Hb. Pa3Butue mnpexacraBienuii o Omocdepe B Tpymax 0.
3tocca. Yuenue B. W. Bepnanckoro o 6mocdepe. O6mactu 6uochepsl u e
cocraB. JKuBoe BemecTBo Ouocdepsl U ero QyHKIHH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl Ouocdepsl. OcoOeHHOCTH Ouochepsl
KaK TJ00aJbHOM JKOCHCTeMBI. JluHamHuueckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB U OHWOreOXMMHUYECKHE ILMKIBI (yIiaepoda, azoTa).
PutMugHOCTS sIBIICHHI B OHnocdepe.

3oHanbHOCTE Ounocdepnl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIIH:
TYyHJpa, XBOWHBIE Jieca, CMELIAHHbIE M UIMPOKOJUCTBEHHBIE Jieca, CTEIH,
CaBaHHbI, MIyCThIHU, TPOMUYECKHE JIeca, BHICOKOTOpbs. Kinumar, pacTurenbHbIN
Y )KMBOTHBIM MUp OMOMOB CYIIIH.

Ctpykrypa ¥ (QyHKUMS JKMBBIX CHCTEM, OIIEHKAa HX PECYpPCHOTO
noTeHIana u 6uochepHbIx GyHKIHUH.



JemoHcTpanumn

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

Tabnuup! u cxemsl: «I'eocdepsl 3emany, «KpyroBopoT azoTta B mpupojie»,
«KpyroBopoT yraepona B npupoae», «KpyroBopor KHucCIoOpoaa B HPHUPOAE»,
«KpyroBopoT BoJibI B Iipupoie», «OCHOBHBIE OMOMBI cylny, «KinmuMarudeckue
rnosica 3emuny, «Tynnpar, «Tauray, «CMenaHHbIi jecy,
«1IMpOKOIMCTBEHHBIM JIeCcy, «Cremnby, «CaBaHHa, «ITycTpiHY,
«Tpornuueckuu Jiec.

O6opynoBanue: TrTepbapuM pacTeHUW pa3HbIX OHOMOB, KOJUICKIIUU
KUBOTHBIX.

Tema 11. YestoBek M OKpyxa0OLIAS Cpeaa

DKOJIOTUYECKUE KPU3UChI M WX NpUYMHBL. BosznelicTBue yenoBeka Ha
ouocdepy. 3arpsizHeHue BO3AyHIHON cpenbl. OXxpaHa BO3ayXa. 3arpsi3HEHUE
BoIHOUM cpeapl. OxpaHa BOIHBIX pecypcoB. Paspymienue mnouBbl. OxpanHa
MTOYBEHHBIX pecypcoB. MI3MeHeHne KiInMara.

AHTpPOIIOTEHHOE BO3JCHCTBUE HA PACTUTENBHBIM M JKMUBOTHBIM MHD.
OxpaHa pacTUTEIBHOTO U YKUBOTHOTO Mupa. OCHOBHBIE MPUHLHUIBI OXPAHBI
npupoabl. Kpacubie kauru. Oco0o oxpaHseMble NPUPOJHBIE TEPPUTOPHUH
(OOIIT). borannyeckue caabl ¥ 300JI0TUUECKUE TTAPKH.

OCHOBHBIEC MPUHITUIIBEI YCTOMUUBOTO Pa3BUTHUS YETOBEUECTBA M MPUPO/IBI.
PanmonanbHoe  OPUPOJOMNOIB30BAaHUE W COXpAaHEHHE  OHOJIOTMYECKOIo
pazHooOpasus 3emumn. OOIIHE 3aKOHOMEPHOCTH TJIOOATBHBIX JKOJOTHYCCKHUX
Kpu3nucoB. (OCOOEHHOCTHM COBPEMEHHOIO KpU3UCa M €ro BEpOSTHHIE
MOCJIE/ICTBHUS.

Pa3BuTne METOAOB MOHUTOPHHIA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemnvle ucciedosanusi nepexooa K pecypcocoepezarowiels u
KOHKYPEHMOCNnOocoOHoti  oHepeemuke.  buonoeuueckoe  pasnoobpaszue u
ouopecypcol. Hayuonanvnvle ungopmayuonnvle cucmemsi, obecneuusarowjue
docmyn K uHopmayuu no COCMOAHUIO OMOENbHbIX U008 U IKOCUCHEM.
OcHogbl  3KOpeabunumayuu  dKocucmem U cnocob6os  O60pvoOLL ¢
ouonogpecoeHusMuU. PekoHcmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdemMoHcTpanumn

Tabmuubl W cxeMbl: «3arpsi3HeHHEe aTMocdepbl», «3arpsi3HEHue
ruapocdepb», «3arpssHeHue mnouBb», «IlapHukoBeiii 3ddexT», «Ocobo
OXpaHsieMbl€ MIPUPOTHBIE TEPPUTOPUNY», «MOJeIu yIpaBiasieMOro MUPAY.

Ob6opynoBanue: (ororpadun OXpaHSEMbIX PACTCHHUH U KHUBOTHBIX

Kpacnoii knurm Poccuiickot ®enepanun, KpacHol KHUTM pervoHa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
1O BUOJIOI'M HA YPOBHE CPEJHEI'O OBIIIET'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJlbTaTaM OCBOCHUS
0o0yYalomMMHUCA TPOrpaMM CpEeAHEro oOIero oOpa3oBaHUs: JUYHOCTHBIE,
METaNpeIMETHBIE U TIPEIMETHBIE.

B cTpykType JHMYHOCTHBIX pE€3yJIbTaTOB OCBOEHUS MPOrPaMMBbI IO
OMOJIOTHUU BBIJICJICHBI CJIEYIONINE COCTABIIAIONINE: OCO3ZHAHNE 00YUYaIOIUMHUCS
POCCHICKON TPaXJaHCKOM HAEHTUYHOCTH — TOTOBHOCTM K CaMOPa3BUTHIO,
CaMOCTOSITENIbBHOCTU U CaMOOMPEACIICHUIO, Haluyue mMomusayuyu K oOyYEHUIO
OMOJIOTUH, YerleHanpasieHHoe pa3eumue BHYTPEHHUX YOSKIEHUN TNYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TPAJAUIUNA  Ppa3BUTHUA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  00YYalolUXCs
PYKOBOJICTBOBaTbCA B CBOCH  JEATEIBHOCTH  II€HHOCTHO-CMBICIOBBIMU
YCTaHOBKaMHM, MPUCYIIUMU CHUCTEME OHOJIOrMYECKOro OO0pa30BaHUs, Haluyue
npasoCco3HaHus SKOJOTUYECKON KYyJNbTYpbl, CHOCOOHOCMU Ccmasumb TEIH U
CTPOUTH )KU3HECHHbBIE ILJIAHBI.

JIngyHOCTHBIE ~ pe3ybTaThl OCBOCHMSI MPOTPaMMbl 1O  OHOJIOTUU
JOCTUTAIOTCSI B €IMHCTBE YYEOHOM M BOCHUTATEIHLHOM JAESATEILHOCTH B
COOTBETCTBUM C  TPAAUIUOHHBIMU  POCCUHUCKUMHU  COI[MOKYJIBTYPHBIMH,
UCTOPUYECKUMH U JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, HPHUHSATHIMU B
oOlIllecTBEe MpaBWJIaMU M HOPMAaMH TOBEACHHUS W CIIOCOOCTBYIOT MpoIleccam
CaMOIIO3HAaHUs, CaMOBOCIHUTAHUS W CaMOpPa3BUTHUS, pPa3BUTHS BHYTpPEHHEU
MO3UIMU JIMYHOCTH, MATPUOTHU3MA W YBAXKEHHUS K 3aKOHY U TMPABOMOPSJIKY,
YeJIOBEKY TpyJa W CTapiieMy MOKOJICHHUIO, B3aUMHOTO YBaXXEHUS, OEPEKHOTO
OTHOIIICHUS K KyJIbTYpPHOMY HACJIEIWI0 W TPAJULUSIM MHOTOHAIIMOHAIBHOTO
Hapojaa Poccuiickon @enepanuu, NpUpoae U OKPYKAIOLIEN Cpeae.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUS YyueOHOro mpeamera «buonorus»
JOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIIOCOOHOCTH  OOydYarommxcs
PYKOBOJICTBOBAThCSl C(POPMUPOBAHHOW BHYTPEHHEH TMO3HMIMEH JUYHOCTH,
CUCTEMOM LIEHHOCTHBIX OPHEHTALWN, MO3UTHUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIIMX TPATUIMOHHBIM IEHHOCTSIM POCCHICKOro OOIIecTBa,
paclMpeHre >KU3HEHHOTO OIbITa W OMNbITa JESITEIBHOCTH B IIpoIiecce
peanu3alui OCHOBHBIX HANpaBJICHUN BOCIUTATENIbHOU JEATETbHOCTH, B TOM
YUCJIE B YACTU:



1) rpa;ka1aHCcKOro BOCIIUTAHUSI:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WIUUA  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX IMpaB U OOSI3aHHOCTEH, YBa)KEHHUE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATEIBHOCTA MpPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YUEOHBIX U MMO3HABATEIBHBIX 3a]1a4, BHIMOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpPEAENATh COOCTBEHHYIO TO3UIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBATH B CBOUX JACHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHUS JIIOJCH C pa3HbIMU YOSKIECHUSAMHU, KYJIbTYPHBIMUA [ICHHOCTSAMHU
U COI[MAJIbHBIM IOJIOKEHHUEM;

TOTOBHOCTh K COTPYJIHHMYECTBY B IIPOIIECCE COBMECTHOTO BBLITIOJHEHUS
y4eOHBIX, IO3HABATEIbHBIX M MCCIEAOBATEIbCKUX 3aJ]lay, YBaXUTEIHLHOIO
OTHOIIIEHUS K MHEHHUIO OIMOHEHTOB NPH OOCYXIECHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COCPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MAa, YBaXKEHUS K CBOEMY HApoOAy, UyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoiu, ropmoctu 3a cBOWM Kpail, CBOK PoanHy, CBOW S3BIK U KYJBTYpY,
MPOIIJIOE ¥ HACTOSIIEE MHOMOHAIIMOHAIBLHOTO Hapoaa Poccuu;

IIECHHOCTHOE OTHOILIIGHHE K TPUPOJHOMY HACJICAUI0 M TaMsITHUKaAM
MpUPOIbI, TOCTHXKEHUsIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TPYIe;

CIIOCOOHOCTh OLIEHUBAaTh BKJIAJ]] POCCHUHUCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BuUTHE OHMOJOTHM, TTOHUMAHUS 3HAYCHUST OUOJIOTUM B TO3HAHWU 3aKOHOB
IPUPO/IBI, B AKU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

ujenHas yoexxa€HHOCTh, TOTOBHOCTh K CIy)XKeHHUI0 U 3amnure OTedecTna,
OTBETCTBEHHOCTb 32 €ro CyaAb0Yy;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHME IYXOBHBIX LIEHHOCTEN POCCUMCKOr0O HAPOIA;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;



OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHS LIEHHOCTEW CEMEMHOMN )KU3HU B COOTBETCTBUU C
TpaauuusaMu HaposioB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOUAsl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHUI;

NOHUMAHHE HMOLMOHAIBHOTO BO3JCHUCTBUS JKUBOM NPUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CaMOBBIPQ)XEHUIO B Pa3HBIX BUAAX HUCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH Ka4€CTBa TBOPUECKOM JIMUHOCTH;

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

NOHUMaHUE W peaju3alus 3J0pOBOro M 0e30macHoro obpasza KU3HU
(3mopoBoe  mUTaHWE, COOJIOJEHWE TUTMEHHMYECKMX TpPaBWJI W HOPM,
cOalaHCUPOBAHHBIA PEXUM 3aHITUH M OTIbIXa, peryJspHas Quinueckas
AKTUBHOCTb), O€pEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (hM3HUUECKOMY U TICUXUYECKOMY 3/I0POBbIO;

NOHUMAHHUE [IEHHOCTH TMPaBWI HWHIWBUAYAJIBHOTO U KOJUIEKTUBHOTO
0€30IacHOr0 TMOBEACHUS B CHUTYAIUSX, YTPOXKAIOIIMX 30POBBIO U KU3HU
JIIOICH;

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

6) Tpy10BOIr0 BOCIMTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYI0JIIO0HE;

TOTOBHOCTh K AKTMBHOM JEATEIBHOCTA TEXHOJIOTUYECKON U COLUUAIBHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTD WHULIMUPOBAT, MJIAHUPOBATH U
CaMOCTOSITENIHO BBITIOIHATH TaKyl0 JEATEIbHOCTD;

WHTEpEeC K pazindHbiM cdepaM npodecCuoHaIbHON JesATeNbHOCTH,
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:

AKOJIOTMYECKHU 11e71eCO00pa3HOEe OTHOIIEHHWE K MPUPOJE KaK HUCTOUHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHUSI;

MOBBINICHUE YPOBHS JIKOJOTHYECKON KYyJIbTYPBI: MPUOOPETCHHUE OIbITa
IJAHUPOBAHMSI TIOCTYNKOB M OLIEHKA HX BO3MOXKHBIX TMOCIEICTBHI JIs
OKpY>Karollen Cpe.ibl;



OCO3HaHUE TI00aTBHOr0 XapaKTepa 3KOJOTHYECKUX MPOoOJieM U MyTel MX
pEIICHNUS;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpPETaeMble MPU HU3YyUYEHUU OHOJIOTUU
3HAHUST U YMEHHUS TpU PEUICHUU MpPoOJieM, CBS3aHHBIX C PaIlMOHAIBHBIM
MPUPOIONONB30BaHUEM  (COONIOACHHE TPaBUI TOBEACHUA B  MPHUPOJE,
HAINpPAaBICHHBIX HA COXpPAaHEHUE PAaBHOBECHS B JKOCHUCTEMAax, OXpaHy BHJIOB,
IKOCHUCTEM, OHOChEpPHI);

aKTUBHOE HEMpUSATUE JCHCTBUN, NPUHOCALIUX BpENl OKpY’Kalolen
IPUPOAHON Cpejie, YMEHHE POTrHO3UPOBATh HEOIArONpUATHBIE SKOJIOTUYECKHE
MOCJICICTBHSI MPEANPHHNMAEMBIX JCHCTBUHN U TIPEIOTBpAIaTh UX;

HAJIMYUE PA3BUTOTO  JKOJOTHYECKOTO  MBIIIICHUS, JKOJOTHYECKOU
KyJbTYpBI, OIbITA ACSATEIBHOCTU SKOJOTUYECKOW HANpaBIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSl UMU B TTO3HABATEIHHOM, KOMMYHUKATUBHON U COLIMAJILHOMN
MPaKTUKE, TOTOBHOCTH K YYacTHI0O B TIPAKTHYCCKOH JIEATCIBHOCTH
HKOJIOTMYECKOI HAMPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOTe
KyJbTYp, CIHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B TOJUKYJIBTYPHOM
MUDE;

COBEPIIICHCTBOBAHKE SI3BIKOBOW M YHMTATEIbCKOW KYJIBTYPhI KaK CPEICTBa
B3aMMOJICUCTBHS MEX]TY JIFOJbMU U TIO3HAHUS MUDA;

NOHUMaHUe crheruuKy OUOJIOTMM KaK HayKd, OCO3HaHUs €€ poyid B
(GopMUPOBaHNHN PAIMOHAIEHOTO HAYYHOTO MBIILICHUS, CO3aHUH 1EJI0CTHOTO
MpecTaBIeHUsI 00 OKPYIKAIOIEM MHpE KaK O €IWHCTBE MPUPOJIbI, YEIIOBEKA U
oOI1iecTBa, B MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH MTpodsieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS,;

yOSKAEHHOCTh B 3HAYMMOCTH OMOJIOTUH I COBPEMEHHOW IMBHUIIN3AIINN:
oOecrievueHrss HOBOTO yYPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHNE MEPCTIEKTUBHBIX
OMOTEXHOJIOTHA, CHOCOOHBIX pEIIaTh pPEeCypCcHbIE MPOOIEeMBI  Pa3BUTHUS
YeJIOBEUECTBA, MOMCKA MyTeH BBIXOJA U3 TJIOOAIBHBIX AKOJIOTHYECKUX MTPOOIeM
u obecreyeHHs Tepexoja K YCTOWYHMBOMY Pa3BUTHIO, PAIMOHAIBLHOMY
MCTIOJb30BAaHUIO TIPUPOJHBIX PECYpPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJIYYEHUU OHWOJOTMUECKUX 3HAHUW B IETAX
MOBBIMICHUST O0OMIEeH KyJbTYpPhl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM  4YacTM  (PYHKIMOHAJIBHOM  TPAMOTHOCTH  OOydYaroImxcs,
dbopMHpyeMOil py N3yYEeHUU OHOJIOTUY;



[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 3aKIIIOUEHHS] Ha OCHOBE HAay4YHBIX
(aKkTOB ¥ UMEIOIIMXCSI TAHHBIX C LIEJIbI0 OTYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTBh CAMOCTOSITENBHO MCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS IS
perieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHUE LICHHOCTU HAYYHOM JEATEIBbHOCTH, TOTOBHOCTh OCYLIECTBIIATH
IIPOEKTHYIO U UCCIIEIOBATEIBCKYIO IESITEIbHOCTh UHANBUYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENpPEpPhIBHOMY OOpa30BaHHIO H
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HaHUN MO OMOJIOTHU B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAITPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble  pe3yJibTaThl ~ OCBOCHHUSI ~ Y4eOHOro  MpeameTa
«buonorus» BKJIIOYAIOT: 3HA4YMMBbIE IS (POPMHUPOBAHUS MHPOBO33PEHUS
0o0yJarommxcsi  MEXAUCIHUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIICHAYYHBIC
MOHATHSI, OTPAKAIOUIUE IEJIOCTHOCTh HAYYHOW KapTHUHBI MUpa U CHEUUPUKY
METOJIOB TIO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIeCTBO,
SHEPTHUs, SBJICHUE, MPOIECC, CUCTeMa, HAy4YHBIM (PaKT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHsl, HCCIEIOBaHME, HAOIIOJIEHUE, U3MEpEHUE,
OKCIEPUMEHT W JpYyrue);  YHHUBEpcajdbHble  y4eOHBbIE  JCHCTBUS
(mo3HaBaTenbHbIE, KOMMYHHKATHUBHBIC, PETYJSITHBHBIC), O0OECTIeUnBAIONIUE
dbopmupoBanre (PyHKIIMOHATBHONW TPAMOTHOCTH M COLMAILHON KOMIIETEHIIUU
00yJarmuxcs; CIOCOOHOCTh  OOYYAIOIIMXCS  HCIOJB30BaTh  OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC
y4eOHbI€ ICVCTBUS B TO3HABATEIBHON U COLIMAIBHON MTPAKTHUKE.

B pesynpraTte wu3ydenuss OWONOTMM HaA YPOBHE CpPEIHEro OOIIero
oOpazoBanusi y oOydaromerocss OyayT copMUpOBaHBI TO3HABATEILHBIC
YHUBEpPCAJIbHbIC y4eOHBIC JEHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCAIbHBIC
y4eOHbIC JICHCTBUS, PETYISTUBHBIE YHHBEpPCAJIbHbIE Y4yeOHbIE JEHCTBUS,
COBMECTHAsI JeATEeIbHOCTD.

MeranpeaMeTHbie pe3yabTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIETro
00pa3oBaHUsl TOJDKHBI OTPAXkKaTh:

OBjajeHue  YHUBEPCAJbLHBIMH  Y4eOHBIMH  T03HABATEJILHBIMU
AeHCTBUAMM:

1) 6a30BbI€e JJOrHYECKHE TeCTBHA:



CaMOCTOATENIbHO  (popMyNIHMpoOBaTE ®  aKTyaJIU3WpoOBaTh MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTHYECKOTO MBIILICHUS
(amanu3a, cuHTe3a, CpaBHEHUs, Kiaccu]ukamuu, 000OIIEeHMs), PACKpPhIBAThH
CMBICJI OHMOJIOTMUECKHX TOHATUH (BBIICIATH WX XapakTEepHBbIC MPU3HAKH,
YCTaHABIIUBAThH CBSI3U C APYTHMH MOHATHSIMH );

OMpeNeNsaTh 1LeNu JeITeIbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUU UX
JOCTH)KEHHUS, COOTHOCHTH PE3YyJIbTaThl JACSATENIBHOCTH C TOCTaBICHHBIMU
HEJSIMU;

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

CTPOUTH JIOTHYECKUE PACCYX ACHUS (UHIYKTUBHbBIC, ICIyKTUBHBIC, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
SIBJICHHSIX, (DOPMYJITUPOBAThH BBIBOJIBI M 3aKITFOUCHUS,

MPUMEHSATh  CXEMHO-MOJICTIBHBIC  CPEICTBA  JJIs  TPEACTABICHUS
CYIIIECTBCHHBIX CBS3CH M OTHOIICHWHA B M3y4aeMbIX OMOJIOTHYCCKUX OOBEKTaX,
a TaKkKe TMPOTHUBOPEUUH PA3HOTO POJia, BBIABICHHBIX B Pa3IUYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaTN3a UMEIONTUXCS
MaTepHaTbHBIX M HEMATePUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTb, OIEHUBATh COOTBETCTBHE
PE3yIbTATOB ILIEJISIM, OIIEHUBATh PUCKHU MOCJIEICTBUM EATETLHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYAJILHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIIICHUE TIPH PEIICHUH YKH3HEHHBIX MPOOIIEeM.

2) 6a30BbIe HCCJIE0OBATEIbCKHE ICHCTBHUS:

BJIAJICTh HaBbIKAMH  y4COHO-HMCCIIEIOBATEIHCKOM u MIPOECKTHOMN
NEATEeIbHOCTH, HaBbIKAMHM  pa3pelieHus  npo0jeM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITCIIBHOMY ITOMCKY METOJIOB PEIICHUS MPAKTUICCKUX
3a/1a4, MPUMCHCHHIO Pa3IMYHBIX METOIOB TTO3HAHUS;

WCIIOJIB30BaTh PA3IUYHBbIC BHUABI JIEATEILHOCTH TIO TOJYYEHHUIO HOBOTO
3HAHMS, €r0 HMHTEPIPETAIlui, MPeoOpa30BaHUIO U MPUMEHEHUI0 B YYCOHBIX
CUTYaIMIX, B TOM YHCJIC TIPH CO3/TaHUH YICOHBIX U COIMATBHBIX TIPOSKTOB;

dbopMHpOBaTE  HAYYHBIA  THN  MBINIJICHUSA,  BIIQAETh  HAYYHOM
TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHATUSIMHU U METOJIaMU;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3aJa4yll B 00pa30BaTEIHHOU
NESTETbHOCTH U KU3HEHHBIX CUTYaIUsX;



BBISIBIIATh TIPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyaJU3MpOBATh 3aaady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHsI, HaXOIUTh apTyMEHTHI JIJIS JT0Ka3aTeIbhCTBA
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 OI[CHKY HOBBIM CUTYaIlUsIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

OCYUIECTBJISTh 1IEJICHANPABICHHBIN MTOUCK MEPEHOCca CPEJICTB U CIIOCOO0B
JENCTBUA B MPOGECCUOHANBHYIO CPENY;

YMETh MEPEHOCHUTh 3HAHUS B MO3HABATEIBHYIO W MPAKTHYECCKYIO 00JIacTH
KU3HEICATCIHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTMHAIIbHBIE TIOIXO/IbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, JOITYCKAIOIIHE aIbTePHATHBHBIC PEIICHUS.

3) pabora ¢ undpopmanueii:

OpHEHTHUPOBAThCSA B PA3NMYHBIX WMCTOYHWKAX HWHoOpMaruu (TEeKCTe
y4eOHOTO TMOCOOMs, HAy4YHO-TIOMYJISIPHOW  JUTEparype, OHOJOTHYECKHUX
CJIOBApsAX M CIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHeTe),
aHAIM3UPOBaTh HMH(POPMAIIUIO PA3IUYHBIX BHUAOB W (GOPM TIPEACTABICHHUS,
KPUTHYECKH OIEHUBATH €€ JJOCTOBEPHOCTH M HEPOTHBOPECUNBOCTH;

(dbopMyIMpOBATH 3aIIPOCH] U IPUMEHSThH PA3IMYHbIC METOIbI PU TTOUCKE U
oTbope Ouojornyeckor WHQpOpMAIMK, HEOOXOJAMMOM ISl  BBITTOJTHEHUS
y4eOHBIX 33J1a4;

MpruoOpeTaTh OMBIT MCIOJIB30BAaHUS HH(POPMAITMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUHA, COBEPIIEHCTBOBATh KYJIbTYPY aKTHBHOTO  HMCIOJb30BaHUS
Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BBIOMpaTh ONTUMAIbHYIO (GOpMYy TPEICTaBICHUS
ouosiornyeckod wuHpopmanuu (cxembl, rpaduKd, JUarpamMMbl, TaOIHIbI,
PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KayeCTBE CpeACTBa Npu paboTe ¢
Ouonornyeckor wHGOpMAIUEH: TPUMEHATh XHUMHYECKUE, (U3MUECKHE W
MaTeMaTHYeCKHE 3HaKU U CUMBOJIbI, (OpMYJIbl, aO0OpeBUATYypy, HOMEHKIATYPY,
UCIIOJI30BaTh M TPE0Opa3OBBIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH;

BIIQJICTh  HABBIKAMH  pACIIO3HABAHUS W 3alUThl  WHGOOpPMAIIHH,
nH()OPMAITMOHHOM 0€30TTaCHOCTH JIMYHOCTH.

OBjajieHUe YHMBEPCAJbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) oO1enne:



OCYIIECTBIISITh KOMMYHHKAallMMd BO BceX cdepax KHU3HH, aKTUBHO
y4acTBOBaTh B JHMAJOTe€ WM JTUCKYCCUH IO CYHIECTBY OOCYXIaeMOW TEMBbI
(ymeHue 3amaBaThb BOIIPOCHI, BBICKA3bIBATh CYXKJIECHUS  OTHOCHUTEIHHO
BBIITOJTHEHUS MIPEJIaracMoi 3a/laud, yYUTbIBaTh UHTEPECHI U COTJIACOBAHHOCTD
MO3ULIUANA JPYTUX YYACTHUKOB JUAIIOTA WU JUCKYCCHH);

pacno3HaBaTh HEBepOaJbHBIE CPEACTBA OOIICHMS, MOHUMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEIANOCHIIOK BOSHUKHOBEHUS KOH(MIMKTHBIX CUTYaIlUi,
YMETh CMSATYATh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BJIQJICTh PA3IMUHBIMU CIIOCOOAMU OOIIEHUS ¥ B3aUMOJIEHCTBUS, TOHUMATh
HaMEpeHusi JApYyrux JIOJeH, TMpOSBIATh YBAXKUTEIbHOE OTHOIIEHHE K
co0eceTHUKY U B KOPPEKTHOU popMe (hopMyIMpoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOXO TOYKY 3PEHUS C UCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eSITeJbHOCTh:

MOHUMAaTh W  HWCHOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM  H
WHIUBUYyaJIbHOM  pabOThl TpPH  PELIICHUH OHOJIOTMYECKOM  MpoOJIeMBl,
00OCHOBBIBaTh HEOO0XOAUMOCTh IIPUMEHEHUS IPYIIOBBIX dbopm
B3aUMOJEMCTBUS IPU pELIEHUH yueOHOW 3a/1auH;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJOT0 WiIE€HA KOJIEKTUBA;

OPUHUMATh 1EJIU COBMECTHOM JAESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JIEUCTBUA TI0 €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpeneniaTb poid ¢ y4€TOM MHEHUN YYacTHHMKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOU paboThI;

OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa M KaXKIOT0 y4YaCTHHKAa KOMAHJIbI B
oOLIMii pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeayiaraTb HOBBIE MPOEKTHI, OLIEHUBATh HJEU C MO3ULHUH HOBH3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh TO3UTUBHOE CTPATETMYECKOE IOBEJCHUE B PA3IMYHBIX
CUTYALMSIX, IPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

OBJaeHNe YHHBEPCAJTbLHBIMY PEryJIsiTUBHBIMU JeCTBUAMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [JIsl BBISIBICHUS MpoOJeM M UX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYAIUSX;

BbIOMpaTh HAa OCHOBE OMOJIOTMUYECKMX 3HAHWM IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKH B CBOMX JIEMCTBHSIX U IMOCTYNKAX MO OTHOILIEHHIO K )KUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 310POBBI0 OKPYIKAOIINX;



CaMOCTOSITEIBHO ~ OCYWIECTBIIAITH  IO3HABATEIBHYK)  JIESITEIBHOCT,
BBISIBIIATh TPOOJIEMBI, CTaBUTh W (HOPMYJIUPOBATH COOCTBEHHBIC 3a/ayd B
00pa3oBaTeNbHOMN NEATEIbHOCTH U )KU3HEHHBIX CUTYAIIUX;

CaMOCTOSATENIbHO COCTaBJIATh IUIAH pEHIeHUs TpoOiemMbl ¢  y4ETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTCHUH;

JlaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacliMpaTh paMKd  y4yeOHOTO TpeJMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHUM;

Jenatb ~ OCO3HAHHBIA  BBIOOp,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTH 34 PEUICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CIocoO0CTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO IUPOKOW IPYAUIMU B
Pa3HBIX 00JIACTSIX 3HAHMM, MOCTOSIHHO MOBBLINIATH CBOM 0OOpa30BaTENIbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIQJ€Th HAaBBbIKAMHU T[O3HABaTEIbHOM pedJeKkcud KaKk OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB H
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 Ce0Os U APYTUX:

NpPUHUMATh Ce0sl, MOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTMX NPU aHAIU3E PE3yJIbTATOB
NEATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JAPYTUX HA OIIUOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIMU JPYTOTO YeIOBEKa.

NPEAMETHBIE PE3YJIBTATHI

[IpenMeTHble pe3ynbTaThl OCBOEHHS COJEp)KaHUs ydeOHOro mpeaMera
«buonorus» Ha yrayOJaEHHOM YpOBHE OPHEHTHPOBAHBI Ha oOOecreueHue
npopuiabHOro 00yueHusi oOywarommxcs Ouojorur. OHM  BKIIOYAIOT:
cnenuduueckue A OMOJOTUN Hay4yHbIe 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUI
M0 OCBOCHHUIO, UHTEpPIpETalud ¢ MpPeoOpa3oBaHUIO 3HAHWM, BUIBI



JEATEIBbHOCTH IO MOJYYEHUIO HOBBIX 3HAHUN M MX NPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX, @ TakK€ B pEATbHBIX JKU3HEHHBIX cHUTyauusax. lIpenMerHbie
pe3ybTaThl IPEACTABIICHBI 110 TOAAM U3yYCHHUS.

IIpenmeTHble pe3ynbTaThl OCBOEHUS yueOHOro mpeamera «buomnorusp» B
10 knacce nOMKHBI OTPAKATH:

chOpPMUPOBAHHOCTh 3HAHUM O MECTe€ M POJU OWUOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPA, B
NO3HAHMM 3aKOHOB MPUPOJABl W PEHIEHMH NpoOJIeM PpalrOHAIBHOTO
OPUPOJIONIOIB30BAHUS, 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, CaMOPETyJIAlUs, CaMOBOCIPOU3BEICHHUE,
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
MHOToOOpa3usi W  TNPOMUCXOXKICHUS  KYJIbTYPHBIX  PAcTEHUi), 3aKOHBI
(ennHOOOpa3usi MOTOMKOB IEPBOI0O MOKOJIEHUS, PaCUICINICHUS, YUCTOThI TaMET,
HE3aBUCUMOTO HacnenoBanusd [. Mengens, TOMOJIOTUYECKUX psJOB B
HacleACTBEHHOM  m3MeHumBocth  H. W BaBunoBa),  NpUHLMUIBI
(KOMIIIIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMM METOJIAMH HAay4YHOI'O ITO3HAHMSI, UCIIOJIb3YEMBIX B
OMOJIOTrMYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB (OINUCAaHUE, H3MEpPEHHUE,
HaOJI0/ICHHE, DKCIIEPUMEHT);

YMEHUE BBIJENAThH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KIIETOK MPOKAPUOT
U DYKapuoOT, OJHOKJIETOYHBIX WU MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OaxTepuil, rpuOOB, pacTEHUI, KUBOTHBIX W YEJIOBEKAa, CTPOCHHUS OpPraHOB U
CUCTEM  OpraHOB  pAacCTeHHUW,  KUBOTHBIX,  YEJIOBEKAa,  IPOIECCOB
KU3ZHENIEATEIbHOCTH, MPOTEKAIOIUX B OpraHU3Max pacTEeHUM, >KUBOTHBIX U
YeJIOBeKa, OWOJIOTMUECKUX TIPOIECCOB: OOMEHa BemiecTB (MeTaboJIu3M),
MIPEBpAIICHHs] dHEPTUU, OPOKEHUSI, aBTOTPO(HOTO M TETEPOTPO(HOTO THUIIOB
nuTaHus, (QOTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Melo3a, TaMeTOreHes3a,
AMOpHOreHesa, NOCTAIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOKEHUS,
UHAMBUYAIBHOTO Pa3BUTHS OpraHu3ma (OHTOreHe3a), B3aUMOJICHCTBHS T€HOB,
reTepo3uca, HCKyCCTBEHHOTO 0TO0Pa;

YMEHUE YCTaHABJIMBAaTh B3aUMOCBS3M MEXKIY OPraHOMAAMH KIIETKH U UX
(YHKIUSAMH, CTPOCHMEM KIJIETOK pa3HbIX TKaHEW U HUX (QYHKUUAMHU, MEXKIY
OpraHaMy M CHCTEMaMM OpPraHOB Yy PAaCTCHHM, >KMBOTHBIX M 4YEJIOBEKAa U UX



GYHKIUSIMH, MEXKITYy CHUCTEMaMH OPraHOB M WX (PYHKIUSIMH, MEKIY STallaMH
oOMEHa BENIECTB, JTamamMd KIETOYHOTO IMKJIAa ¥ JKU3HEHHBIX IIMKJIOB
OpraHU3MOB, ATaaMu 3MOPUOHAIBHOTO PA3BUTHS, TE€HOTUIIOM U (DEHOTHUIIOM,
dbeHoTunoM u GpakropaMu cpeibl OOUTAHMS;

YMEHUE BBISBIATH OTIMUYUTEIHHBIC PU3HAKU KUBBIX CUCTEM, B TOM YHCIIE
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHHUE HCMOJIb30BATh COOTBETCTBYIOIIME APTYMEHTBI, OMOJIOTHMYECKYIO
TEPMHUHOJIOTMI0O M CHUMBOJIMKY JIJIsi JOKa3aTelbCTBAa POJICTBA OPraHU3MOB
Pa3HbIX CUCTEMAaTHUYECKUX TPYIIIL;

YyMEHHE pemaTrh OWOJIOTMYECKHE 3aJadd, BBIBIATH IPUYUHHO-
CIICICTBCHHBIC CBSI3M MEXKIY HCCICTYEMBIMH OMOJIOTHYCCKAMHU TPOIECCAMHA U
SABJICHUSIMU, JIeJIaTh BBIBOJBI M TPOTHO3bI HAa OCHOBAHWU TMOJYYEHHBIX
pE3yIbTaTOB;

YMEHHUE BBINOIHATH JA0OPATOPHBIE M MPAKTHUYECKHE PabOThl, COOMIOAATh
MpaBuJia Mpu padoTe ¢ y4eOHBIM U J1aOOPATOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, MPOBEPITh HMX OKCICPUMCHTATHLHBIMU
cpenctBamu, (popmMyIupys Lelb MCCIEIOBaHUS, aHAIU3UPOBATh IMOJTYUYEHHBIC
pe3yiabTaThl U JACNIaTh BHIBOIBI;

YMEHHE y4acTBOBaTh B y4e€OHO-UCCIIEA0BATEILCKOU paboTe 1o OUOJIOTHH,
AKOJIOTUU M MEIUIIMHE, TPOBOIUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TMPEACTABISATh TOJYyYECHHbIE pPE3yJbTaTbl Ha  YUYCHUYECKUX
KOH(DEpEeHITUSX;

yMEHUE OIEHWBATh ITHUYECKUE ACTIEKThI COBPEMEHHBIX HCCIEIOBAaHUMN B
obymacth  OWMOJIOTMM W MEOWIWHBI  (KIIOHUPOBAHHWE, HMCKYCCTBEHHOE
OIJIOAOTBOPEHMUE, HAMPABIEHHOE N3MEHEHUE T€HOMA U CO3JaHHE TPAHCTEHHBIX
OpraHu3MoOB);

yMEHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oyyiiel mpodeccruoHaaIbHOM
JNESITCIPHOCTH B 00JacTM  OMOJOTHMH, MCOUIIMHEBI, OHWOTEXHOJIOTHH,
BETCPUHAPHH, CEITBLCKOTO XO03SHCTBA, MUIIEBON MPOMBIILICHHOCTH, YIIIyOJISTh
MO3HABATENIbHBI ~ MHTEpPEC, HANpaBJIEHHbII Ha  OCO3HAHHBIA  BHIOOD
COOTBETCTBYIOIICH MpodecCuu U MPOIOKEHHE OUOJIOTHYECKOTO 00pa30BaHUS
B OpTaHU3ANMIX CPEAHETO MPO(HECCHOHATHFHOTO U BBICIIIETO 00pa30BaHUSI.

[IpeameTHBIC pe3yabTaThl OCBOCHHUS y4eOHOTro mpemmera «bwmonorus» B
11 Kknacce NOJXHBI OTPAKATH:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHM B CHCTEME
€CTECTBEHHBIX HAyK, B ()OPMHUPOBAHMH COBPEMEHHOW E€CTECTBEHHO-HAYyYHOUN
KapTUHBI MHUpPA, B MO3HAHWHM 3aKOHOB TPHUPOABl W PEIICHUH SKOJOTUYECKUX
npo0ieM 4YeloBeuecTBa, a TakKe B PEIIEHUH BONPOCOB PAIMOHAIBHOTO



MIPUPOJIONIONIL30BaHNs, W B (OPMHUPOBAHUM IIEHHOCTHOTO OTHOIICHHUS K
MIPUPOJIE, OOIIECTBY, YETOBEKY, O BKIIAJE POCCUHUCKHUX M 3apYyOCIKHBIX YIEHBIX -
OMOJIOTOB B pa3BUTHE OMOJIOTHUH;

yMEHUE BIIAJICTh CUCTEMON OMOJIOTMYECKMX 3HAHWU, KOTOpas BKIIOYAET
ompeneeHUsT U MOHUMaHUE CYIIHOCTH OCHOBOTIONATAIONINX OMOJIOTHYECKUX
TEPMHHOB U TOHATUN (BUA, SKOCUCTeMa, Omocdepa), GMOTOTHUECKHE TEOPUU
(aBomonionHas teopuss Y. JlapBuHa, CHUHTETUYECKas TEOPHUS HBOJIOIUH),
yuenust (A. H. CeBepuoBa — 0 MyTsAX W HampapieHUsX sBoftonuu, B.I.
Bepuajnckoro — o 6uocdepe), 3akoHbl (reHeTu4ecKoro papHoBecus Jxx. Xapau
u B. BaiinOepra, 3apojsieBoro cxoactsa K. M. bapa), npaBuia (MuHUMyMa
1O. JInbuxa, 7K0NOrM4ecKoil MUpaMuIbl SHEPTHH ), TUIOTE3bI (TUIIOTE3a «MUPA
PHK» V. I'unGepta);

YMEHHE  BIAJETh OCHOBHBIMM  METOJJaMH  HAy4YHOTO  I[IO3HAHUI,
WCTIOJB3YEMbIMU B OWOJOTUYECKUX HCCIEIOBAHUSAX IKUBBIX OOBEKTOB U
AKOCHUCTEM (OMHUCaHuEe, W3MEpEHHe, HAOI0ICHUE, IKCIEPUMEHT), CIoco0aMu
BBISIBJICHUS U OIIEHKU aHTPOTOTEHHBIX U3BMEHEHUN B IPUPO/IE;

YMEHUE BBIJICTSATh CYIIECTBEHHbIC NPU3HAKHU: BHUJOB, OHOrCOIICHO30B,
AKOCUCTEM U Ouochepsl, CTAOUIU3UPYIONIETO, ABUKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, aJI0NaTPUYECKOTO u CUMITATPUYECKOTO
BUJI000pA30BaHUs], BIUSHHUS JBIKYIIMX CHUJI DBOJIOIMKM HAa TEeHO(POH.
MOMYJISIIIAY, TPUCTIOCOOJICHHOCTH OPTaHnU3MOB K cpejie OOUTaHusl, YepeI0BaHUS
HaIpaBJICHU HBOJIOLMHM, KPYroBOpOTa BEMIECTB M TIOTOKA SHEPrUU B
AKOCHCTEMAX;

YMEHHME YCTaHABJIMBATH B3aMMOCBSI3M MEXIYy IIpoIlleCCaMU JBOJIOLINH,
JBIDKYIIMUMU CUJIAMHU aHTPOIOTEHE3a, KOMIIOHEHTaAMHU PAa3UYHBIX SKOCUCTEM U
PUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

yMEHUE  BBISBISATH  OTJIMYUTENbHBICE TMPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCIIOCOOJICHHOCTh BUJIOB K Cpejie OOMTaHUs, aOMOTHYECKUX U OMOTUYECKHUX
KOMITOHEHTOB JKOCHUCTEM, B3aMMOCBSI3€d OpPraHM3MOB B COOOIIECTBAX,
AHTPONOTE€HHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHMOJOTHYECKYIO
TEPMUHOJIOTUI0O W CHUMBOJIMKY JUIsl JIOKa3aTelbCTBAa POJACTBA OPTraHU3MOB
pa3HBIX CHCTEMAaTHUYECKUX TPYI, B3aUMOCBS3M OPraHU3MOB U  CPEIIbI
oOWTaHus, €IUHCTBA YEJIOBEUECKHMX pac, HEOOXOJUMOCTH COXpaHEHUS
MHOT000pa3usi BUJIOB M SKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHMSI IPUPOJIBI U
YeJI0BEYECTBA;

yMEHHE pemarh OWOJIOTMYECKHE 3aJaud, BBISBISATh PUYUHHO-
CJIEICTBEHHBIE€ CBSI3M MEXKIY UCCIENyEeMbIMU OMOJIOTMYECKMMHU MPOLECCaMU U



SBIICHUSIMHU, JIeJaTh BBIBOJBI W TPOTHO3bI HA OCHOBAaHHHM MOJYYEHHBIX
PE3yNIbTATOB;

yYMEHUE BBIMIOJHATH Ja0OpaTOpHbIE U MpaKkTUYecKue paboThl, 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,
AKOJIOTUU M MEIUIIMHE, TPOBOJMMON Ha 0a3e HMIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh TMOJYYEHHBIE PpEe3yibTaThl Ha  YYEHHYECKHX
KOH(epeHUHUsIX;

YMEHHME OLCHUBATh THUIIOTE3bl U TEOPUU O MPOUCXOKICHUU KU3HHU,
YelloBeKa M 4YEJIOBEYECKUX pac, O NpUYMHAX, IOCIEACTBUAX M cIocobax
MpEeA0TBpAlIECHUS TJI00AIbHBIX U3MEHEHUI B Onocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BHIOOP Oyayiel mpodeccruoHanbHON
JESTENIbHOCTH B 00MAacTH OHMOJOTHH, JKOJIOTUH, TPUPOAOIOIHE30BAHNUSA,
MEIMLIMHBI, ONOTEXHOJIOTUH, ICUXOJIOTUH, BETEPUHAPUH, CEJIbCKOTO XO035ICTBa,
OUIIEBOM  MPOMBIIUIEHHOCTH,  yIAyOJdsTh  NO3HABaTENbHBIM  MHTEpeC,
HaIlpaBJIEHHBI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIEH mpodeccun u
MPOJOHKEHNE OMOJOTHYECKOT0 00pa3oBaHWs B OpPraHHU3AIUsIX CPEIHEro
po¢heCCHOHAIBHOTO u BBICIIIETO o0Opa3oBaHUs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaundecTBO yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM KonTpo i (uudposbie)
n/n MPOrpamMmbl Bcero | JbHbIe pzxmq o0pa3oBaTe/IbHbIE
padoThI CCKuE paboThl pecypchl
1 .
1 buosorns kak Hayka http://bio.1september.ru
2 1 .
2 JKuBbIE CUCTEMBI I X U3YUEHUE http://bio. Lseptember.ru
http://college.ru/bio
2 0.5 .
3 buonorus kieTkn logiva/
4 XuMudeckas Opranu3anus KIeTKA 10 1 . hitp://college.ru/bio
logiya/
http://college.ru/bio
8 2 .
) Crtpoenue u QyHKINH KIETKU logival
6 OOMeH BelecTB U MpeBpaIieHre 9 1 http://college.ru/bio
JSHEPIUHU B KJIIETKE logiya/
HacnenctBennas uadopmarus u
7 . 9 0.5 .
peanu3anus €€ B KIIETKE http://bio.1september.ru
. http://college.ru/bio
6 1 1 .
8 JKu3HeHHBIN MK KIETKH logiva/
http://www.eco.nw.
9 Ctpoenue v pyHKIMH OPraHU3MOB 17 15 "
10 Pa3smHOXeHMe U pa3BUTHE 8 1 15 http://www.eco.nw.
OpraHu3MOB n
I'eneruka — Hayka o
http://www.eco.nw.
11 | HaclenCTBEHHOCTH U U3MEHUYMBOCTH 2 0.5 "
OpraHu3MoOB -



http://bio.1september.ru/
http://bio.1september.ru/
http://college.ru/biologiya/
http://college.ru/biologiya/
http://college.ru/biologiya/
http://college.ru/biologiya/
http://college.ru/biologiya/
http://college.ru/biologiya/
http://college.ru/biologiya/
http://college.ru/biologiya/
http://bio.1september.ru/
http://college.ru/biologiya/
http://college.ru/biologiya/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/

http://college.ru/bio

12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1 logiva/
13 3aKOHOMEPHOCTH H3MEHYUBOCTH 6 1 o qiva/http://colque.ru/blo
14 Teneruka uenosexa 3 0.5 http://bio.1september.ru
15 Cenexayas opraHn3MOB 4 1 http://bio.1september.ru
16 BHOTEXHOJIOTHS M CHHTETHYECKAS 4

onoorus http://bio.1september.ru

http://college.ru/bio
17 PesepBHOE Bpems 1 logiya/
OBIIEE KOJIMYECTBO YACOB I10 102 13

[TPOT'PAMME



http://college.ru/biologiya/
http://college.ru/biologiya/
http://college.ru/biologiya/
http://college.ru/biologiya/
http://bio.1september.ru/
http://bio.1september.ru/
http://bio.1september.ru/
http://college.ru/biologiya/
http://college.ru/biologiya/

11 KITACC

Ne
n/n

HanmenoBaHue pa3/ie/ioB U TeM
NPOrpamMmbl

KoauuecTBO 9acoB

Bcero

Kontpo
JIbHbIE
padoThI

pakTu4
ecKue padoThbl

JJIeKTPOHHbIE
(uudgposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

3apokJeHUE U pa3BUTHE
IBOJIFOLIMOHHBIX NIPE/ICTABICHUH B
Ouosorun

MuKpo3BOIIOLHS U €€ PE3YIbTaThI

14

MakposBomtonus U €€ pe3ybTaTsl

[IpoucxoxkaeHne U pa3BUTUE KU3HU
Ha 3emiie

15

1.5

[Tpoucxoxaenue yenoBeka —
aHTPOIIOreHe3

10

DKOJIOTHSI — HayKa O
B3aMMOOTHOIICHHSIX OPTaHU3MOB U
HAJOPTaHU3MEHHBIX CUCTEM C OKPYXKAIOIICH
cpenou

0.5

Opranusmsl 1 cpeia 00UTaHus

1.5

DKOJIOTHS BUJOB U HOHy.]'IHI_II/Iﬁ

0.5

9

DKOIOTus COOOIIECTB.
DKOJIOTHYECKHE CUCTEMBI

12

0.5

10

buocdepa — rmobanbHas sKkocucTeMa

11

YenoBek U OKpyrKarolas cpeaa

12

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

7.5







ITOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

KoJsinyecTBo 4yacoB Hdart

Tema ypoka B KonTpoa pakTn4 a
cero bHbIE padoThI ecKue padoThI H3yIeHUs

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/IbHbIE pecypchl

buonorus xak
KOMIUIEKCHAsl HayKa 1
KaK 4acThb
COBPEMEHHOTO
oOmecTBa

http://www.eco.nw.ru

1 03.00.

Bxonnas 1

KOHTpOJIbHAs padoTa. 1 04.09. http://www.eco.nw.ru

JKuBEIE CHCTEMBI.
YpoBHeBas
OpraHu3aIus )KUBbIX 1 05.09.
CHCTEM

http://www.eco.nw.ru

Hcropus
OTKPBITHS I U3YUYECHUS
knetkd. Kierounas 1 10.09.
Teopus

http://www.eco.nw.ru

Metoasl
MOJIEKYJISIPHON U
KJICTOYHOM OMOJIOTHH.
[TpakTideckas pabota
«3yuenune MeTo 0B 1 0.5 11.09 http://www.eco.nw.ru
KJIETOYHON OMOJIOTHH T
(xpomatorpadus,
anekTpodopes,
nuddepeHnmanbHoe



http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/

HEHTPU(PYTHUpPOBAHUE,
ITLP)»

XUMHUYECKUN
COCTAaB KJIETKU

12.09.

http://college.ru/biologiya/

MunepanbHbie
BEILIECTBA KJIETKH, UX
Ouosoruyeckas poJib

17.09.

http://college.ru/biologiya/

Oprannueckue
BEIIIECTBA KJIETKH —
Oenku. JlabopaTopHas
pabota «O6Hapy-xeHue
0EJIKOB ¢ IIOMOIIIbIO
KaueCTBEHHBIX
pEAKLIHIN

0.5

18.09.

http://college.ru/biologiya/

CBolicTBa,
KJaccuuKanus u
byHKIMHN O€IKOB

19.09.

http://college.ru/biologiya/

Opranunueckue
BELIECTBA KJIETKH —
YTJIEBOJIbI

24.00.

http://college.ru/biologiya/

Opranunueckue
BELIECTBA KJIETKH —
JIUTIHJIBI

25.00.

http://college.ru/biologiya/

HyxnennoBbie
kuciotel. [IHK u PHK.
JlaGopaTtopHnast pabota
«HccnenoBanue
HYKJIEMHOBBIX KHUCJIOT,
BBIJICJICHHBIX U3 KJIETOK
Pa3TUIHBIX

0.5

26.00.

http://college.ru/biologiya/



http://college.ru/biologiya/
http://college.ru/biologiya/
http://college.ru/biologiya/
http://college.ru/biologiya/
http://college.ru/biologiya/
http://college.ru/biologiya/
http://college.ru/biologiya/

OpraHU3MOBY

Crtpoenue u
bynkuun ATO.
Jlpyrue
HYKJI€03uaTpr(oCchaThI
(HTD)

01.10.

http://www.eco.nw.ru

CekBeHHpOBaHUE
JAHK. Metoapl
TCHOMHUKH,
TPAHCKPUITOMUKH,
IPOTEOMHKHI

02.10.

http://www.eco.nw.ru

Mertonsl
CTPYKTYpPHOH OHOJIOTHH

03.10.

http://www.eco.nw.ru

O06001enue
TeMBbl. THUIEI KIIETOK.
[Ipokapuoruueckas
KJIeTKa

08.10.

http://college.ru/biologiya/

Crtpoenue
DYKapuOTHYECKON
kyeTku. [IpakTaeckas
pabota «M3yueHue
CBOMCTB KJICTOYHOU
MeMOpaHbD»

0.5

9.10.

http://college.ru/biologiya/

[ToBepXHOCTHBIM
amnmapar KJIETKA

10.10.

http://college.ru/biologiya/

OnHOoMeMOpaHHBI
€ OpPraHOM/IbI KIETKH.
[TpakTuyeckas padora
«3yueHne ABUKEHUS
IIUTOIIA3MBI B

0.5

15.10.

http://college.ru/biologiya/



http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://college.ru/biologiya/
http://college.ru/biologiya/
http://college.ru/biologiya/
http://college.ru/biologiya/

PaCTUTCIIbHBIX
KIJICTKax»

[TomyaBTOHOMHBI
€ OpPTaHOM/IbI KICTKH:
MUTOXOH/IPHH,
TUTACTH/IBL.
JlaGopaTtopHnas pabota
«HccnenoBanne
IUIa3MOJIH3a U
JIETUTa3MOJIN3a B
PacTUTEILHBIX
KIICTKAX)

0.5

16.10.

http://bio.1lseptember.ru

HememOpanHbie
OpPTaHOUIBI KICTKH

17.10.

http://bio.1lseptember.ru

Crpoenue u
byHKIUM sipa

22.10.

http://bio.1lseptember.ru

CpaBHuTenbHas
XapaKTePUCTHKA
KJIETOK DYKapHOT.
JlaGopaTtopHnast pabota
«M3y4yeHune cTtpoeHus
KJIETOK Pa3ITUIHBIX
OpPIraHU3MOBY

0.5

23.10.

http://bio.1lseptember.ru

AccuMungnusa u
ITUCCAMWIAIIASL — IBE

CTOPOHBI METa0O0NIM3MA.
Twurer 0OMeHa BEIECTB.

JlaGoparopHas paboTa
«3yuenune
KaTaJIUTUYECKOMN

24.10.

http://bio.lseptember.ru



http://bio.1september.ru/
http://bio.1september.ru/
http://bio.1september.ru/
http://bio.1september.ru/
http://bio.1september.ru/

AKTUBHOCTH
dbepmeHTOB (Ha
pUMepe aMIJIa3bl WK
KaTaJiasbl)»

depMEeHTaTUBHBI
1 XapakTep peakuui
KJIETOYHOTO
MeTaboIM3Ma.
JlaGopaTopHnas pabota
«3yuyenune
(bepMEeHTaTUBHOTO
pacIernIeHus
NepoKCcHIa BOJIOPOIa B
PaCTUTENBHBIX U
YKUBOTHBIX KJIETKAX»

0.5

05.11.

http://bio.1lseptember.ru

benku-
AKTHUBATOPBI U OENKH-
UHTUOUTOPBI

06.11.

http://bio.1lseptember.ru

ABTOTpOQHBIH
TUI OOMEHa BeleCTB

07.11.

http://bio.1lseptember.ru

dorocunres

12.11.

http://www.sbio.info

XeMOCHHTE3.
JlaGopartopHas paboTa
«CpaBHeHue
IIPOLIECCOB
dboTocuHTE3a U
XEMOCHHTE32»

0.5

13.11.

http://www.sbio.info

AHarpoOHbIE
opranusMsl. Bumbl

14.11.

http://www.sbio.info



http://bio.1september.ru/
http://bio.1september.ru/
http://bio.1september.ru/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/

OpOXKeHUSI.
JlaGopaTtopHnas pabota
«CpaBHeHMe
MIPOLIECCOB OPOXKEHUS U
JIBIXAHUSD)

AspobHbIE
OpTaHU3MBbI. DTaIlbI
OHEPreTHYECKOTO
obMeHa

19.11.

http://www.sbio.info

DHeprus
MeMOpaHHOTO
rpagueHTa MPOTOHOB.
Cunre3 AT®: pabora
npoToHHON AT®-
CUHTa3bl

20.11.

http://www.sbio.info

Peakuun
MaTpUYHOIO CUHTE3a

21.11.

http://www.sbio.info

Tpanckpunuus
— MaTpHUYHBIN CUHTE3
PHK

26.11.

http://www.sbio.info

Tpanciauys u e€
ATarbl

27.11.

http://www.sbio.info

Konuposanue
aMUHOKHCIIOT. Poib
pubocom B OMOCHHTE3E
Oerka

28.11.

Opranuzanus
reHoma y MpoKapuoT U
JYKapHOT

03.12.



http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/

MounekyispHbie
MEXaHU3MBbl
IKCIIPECCUU T€HOB Y
9YKapuoT

04.12.

http://bio.1lseptember.ru

Bupycsl —
BHEKJIETOUHBIE ()OPMBI
JKU3HU U O0JITUTaTHBIC
Tapa3uThl.
[IpakTrueckas pabora
«Co3nanue MoJienu
BUpYcay». BupycHbie
3a00J1eBaHKs YCIIOBEKA,
pacTeHUH, )KUBOTHBIX.

0.5

05.12.

http://bio.1lseptember.ru

KonTponbnas
pabora 3a epBoe
MOJTYTO/IHE.

10.12.

http://bio.1lseptember.ru

HanorexHomnoruu
B OMOJIOTUHA U
MEIULINHE

11.12.

http://bio.1lseptember.ru

Ku3ueHHBIN
UK KJIETKH

12.12.

http://bio.1lseptember.ru

Matpuunsii
cunre3 JIHK

17.12.

http://bio.1lseptember.ru

XpOMOCOMBI.
JlaGoparopHas paboTa
«3yyenune xpomocom
Ha FOTOBBIX
MHUKpOIpenapaTaxy

0.5

18.12.

http://www.sbio.info

JleneHue KIeTKH
— MHUTO3

19.12.

http://www.sbio.info



http://bio.1september.ru/
http://bio.1september.ru/
http://bio.1september.ru/
http://bio.1september.ru/
http://bio.1september.ru/
http://bio.1september.ru/
http://www.sbio.info/
http://www.sbio.info/

Turbl KIETOK.
Kapuokunes u
[IUTOKHHE3.
JlaGopaTopHnas pabota

«Habmoiene MuTo3a 0.5 24.12 http://www.sbio.info
B KJIETKaX KOHYUKA
KOpeIIKa Jyka (Ha
TOTOBBIX
MUKpoOIpenaparax)»
Perynsuus
SKA3HEHHOTO IHKJIa 2512, http://www.sbio.info
KJIICTOK
Opranusm kak Poccuiickas anekTpoHHas
€IMHOE 1[EJI0E 26.12. mkoiia vk.compresh edu
TkaHu pacTeHuUNn.
JlaGopaTtopHnast pabota 05 Poccuiickast anekTpoHHas
«M3yuenune TkaHen ' 9.01 mkoia vk.comyresh_edu
pacTeHUuN»
TkaHM >KUBOTHBIX
U 4eJIOBEKa. .
JaBopatopHas pabota 05 Poccwuiickas anekTpoHHas
. 14.01. mkona vk.comyresh _edu
«M3yuenue TKkaHel -
YKUBOTHBIX)
Oprassl.
CucreMbl OpraHoB. .
JaBopatopHas pabota 05 Poccwuiickas anekTpoHHast
15.01. mkona vk.compresh _edu
«/3yuenue opraHnoB -
I[BETKOBOT'O PACTCHHS»
Omnopa tena Poccwuiickas anekTpoHHast
OpTraHu3MOB 16.01. mkoia vk.comvresh_edu



http://www.sbio.info/
http://www.sbio.info/

JBmxenue

Poccuiickas snexkTpoHHas

OpPTraHu3MOB 21.01. mkoia vk.comvresh_edu
[TuTtanue Poccuiickas snexkTpoHHas
OpPTraHu3MOB 22.01. mkoia vk.comvresh_edu
[TuTtanue
MTO3BOHOYHBIX .
Poccuiickas anekTpoHHas
YKUBOTHBIX.
23.01. mkoiia vk.compresh edu
[InmeBapurenbHas -
CUCTEMa YeJIOBEKa
pixanue Poccuiickas anexkTpoHHast
OpraHU3MOB 28.01. mkona vk.compresh edu
Jpixanue
MO3BOHOYHBIX 2901 http://www.sbio.info
JKHBOTHBIX M Y€JIOBEKA '
Tpancriopr http://www.sbio.info
BEILECTB Y OPraHU3MOB 30.01.
KposeHnocHas
crucTemMa IO3BOHOYHBIX 04.02 http://www.sbio.info
JKHBOTHBIX M Y€JIOBEKA T
Brinenenue y http://www.sbio.info
OpraHU3MOB 05.02.
Sauwnta y http://www.sbio.info
OpraHU3MOB 06.02.
NmMmmyHHas _ .
http://www.sbio.info
CHUCTEMa YeJIoBeKa 11.02.
Paznpaxumocts
U peryJisnus y 12.02 http://www.sbio.info

OPraH1u3MOB



http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/

I'ymopanbnas
peryysanus u
SHJOKPHHHAs CUCTEMA
JKUBOTHBIX U YEJIOBEKA

13.02.

http://www.sbio.info

Dopmbl
Pa3MHOKEHUS
OpraHu3MOB

18.02.

https://college.ru/pedagogam/inde
x.html

ITonoBoe
pPa3MHOXKEHUE

19.02.

https://college.ru/pedagogam/inde
x.html

Meiios

20.02.

https://college.ru/pedagogam/inde
x.html

I'amerorenes.
O6pa3oBanue u
Pa3BHUTHE MOJIOBBIX
kietok. JlaboparopHas
pabora «3yuenue
CTPOEHHUS TOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»

0.5

25.02.

https://college.ru/pedagogam/inde
x.html

NunuBunyansHoe
pa3BUTHE OPTaHU3MOB
— OHTOI'CHE3

26.02.

https://college.ru/pedagogam/inde
x.html

3aknanka
OpraHoOB M TKAHEH U3
3apOJIBIIIEBHIX JINCTKOB

27.02

http://www.sbio.info

Pocr u passutue
KUBOTHBIX.
JlaGoparopHas paboTa
«BpisiBEHNE
IIPU3HAKOB CXOJICTBA

0.5

4.03.

http://www.sbio.info
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3apoblIIeh
MTO3BOHOYHBIX
KUBOTHBIX»

Pazmuoxenue u
pa3BUTHE PACTECHUM.
JlaGopaTtopHnast pabota
«CTpoeHue opraHon
Pa3MHOXCHHSI BBICIIIHX
pacTeHui»

0.5

05.03.

http://www.sbio.info

KontposbHas
paborTa 110 T1aBe

06.03.

https://college.ru/pedagogam/inde
x.html

Hcropus
CTaHOBJICHUE T€HETUKHU
Kak HayKu. OCHOBHBIE
HOHATHUS U CUMBOJIBI
TeHETHKHU.
JlaGoparopHas paboTa
«JIpo3oduna kak
00BEKT FeHETUYECKUX
VICCJIETOBAHMI

0.5

11.03.

https://college.ru/pedagogam/inde
x.html

3aKOHOMEPHOCTH
HacJeI0BaHMs
NPU3HAKOB.
Monorubpuanoe
CKpEIIBaHHE.
[IpakTuyeckas padora
"N3yueHne
pe3yJbTaToB
MOHOTHOPHUIHOTO
CKpEIIUBaHUS Y
Jpo30¢uiIs"

0.5

12.03.

https://college.ru/pedagogam/inde
x.html
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IMuTonoruueckue
OCHOBBI
MOHOTHOPHUIHOTO
CKpEeLMBaHUs

13.03.

http://school-collection.edu.ru

AHanuzupytoniee
CKpelIUBaHUE.
Henonnoe
JIOMUHUPOBaHUE

18.03.

http://school-collection.edu.ru

JurnbpuHoe
CKpEIIMBaHHE.
[IpakTuyeckas pabora
«3yuenue
pe3yIbTaToOB
JUTHOPUTHOTO
CKPEIBAHUS Y
JPO30(HITB»

0.5

19.03.

http://school-collection.edu.ru

[uTonornueckue
OCHOBBI TUTHOPUIHOTO
CKpEIMBAHHUS

20.03.

http://school-collection.edu.ru

CueruieHHoe
HACJIEIOBAHUE
PU3HAKOB

25.03.

http://school-collection.edu.ru

XpoMoCcOMHast
TEeOpHs
HACJIEJACTBEHHOCTH

26.03.

http://school-collection.edu.ru

I'eneTuka momna

3.04

http://school-collection.edu.ru

T'enorun kak
[EJIOCTHAs cUcTEMA

08.04.

http://school-collection.edu.ru
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['enernueckuii
KOHTPOJIb Pa3BUTHS
pacTeHU, )KUBOTHBIX U
YeJI0BeKa

9.04.

http://school-collection.edu.ru

M3menuuBoCTh
MPU3HAKOB. Buibl
U3MEHYUBOCTH

10.04.

https://college.ru/pedagogam/inde
x.html

MonudukanuonH
ast U3SMEHYUBOCTh

15.04.

https://college.ru/pedagogam/inde
x.html

Bapuauuonnsiii
PO ¥ BapHallMOHHAS
KpuBas. JJaboparopnas
pabota «MccrnenoBanue
3aKOHOMEPHOCTEN
MO (PHUKAITMOHHON
M3MEHYUBOCTH.
ITocTpoenue
BapHallIOHHOTO psJa U
BApUALMOHHOMN
KpHBOW»

0.5

16.04.

http://school-collection.edu.ru

I'enoTunmueckas
U3MEHUMBOCTD.
Komb6unarusnas
W3MEHUHMBOCTH

17.04.

http://school-collection.edu.ru

MyTaunonHas
WU3MEHYUBOCTb.
[IpakTuyeckas padora
«Myrtanuu y
npo30¢guisl (Ha
TOTOBBIX
MUKpOIpenaparax)»

0.5

22.04.

http://school-collection.edu.ru
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3aKOHOMEPHOCTHU
MYTaIMOHHOTO
npoiiecca.
OnUreHeTnKa 1
SIHUI'CHOMHUKA

23.04.

https://college.ru/pedagogam/inde
x.html

I'enernxa
YeJ0BeKa.
[TpakTuyeckas pabora
«CocraBnenue u
aHaJIU3 POJIOCIOBHOM»

0.5

24.04.

https://college.ru/pedagogam/inde
x.html

Metonasbl
MEIULIMHCKOMN
T€HETUKHU

29.04.

http://school-collection.edu.ru

3HayeHue
MEIULIMHCKOM
T€HETUKHU B
MpEeAOTBPALIEHUH U
JIEYEHUY T€HETHYECKUX
3a00J1€BaHNH YeIOBEKa

30.04.

http://school-collection.edu.ru

OcHoBHBIE
TIOHSATHS CEJICKIIHH.
JlaGoparopHas paboTa
«3y4yenue copros
KYJIbTYpHBIX pacTeHHH
¥ TIOPOJT IOMAIITHUX
KUBOTHBIX).

0.5

6.05.

Poccniickas 2eKTpOHHAs
mkona vk.compresh _edu

Meroas!
CEJIEKIIMOHHOM paboTHI.
JlaGopartopHas paboTa
«3yueHne MeTo10B
CEJIEKIIMM PACTEHUID)

0.5

7.05.

Poccwuiickas anekTpoHHast
mkona vk.compresh _edu



https://college.ru/pedagogam/index.html
https://college.ru/pedagogam/index.html
https://college.ru/pedagogam/index.html
https://college.ru/pedagogam/index.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Hoctrxenus
CEJIEKLIMM PAaCTCHUN U
KUBOTHBIX.
ITpakTuyeckas pabora
«lIpuBUBKa pacTeHUID

13.05.

Poccuiickas a5eKTpOHHAs
mkona vk.compresh edu

Coxpanenue,
U3yueHHE U
UCTIOJIb30BaHHE
TCHETUYECKUX

pecypcoB

14.05.

Poccniickas anekTpoHHas
mkona vk.compresh edu

Hrorosoe
TECTUPOBAHUE.

0.5

15.05.

http://school-collection.edu.ru

OCHOBHEBIE
HarpaBJICHUS
CUHTETUUYECKOM
OHMOJIOTHU

20.05.

http://school-collection.edu.ru

00

XpoMOCOMHas 1
TE€HHAasl NHKEHEPUs

21.05

http://school-collection.edu.ru

01

Menuimackne
OMOTEXHOJIOTUH

22.05.

http://school-collection.edu.ru

02

PesepBHbIit
ypok.buorexnonorus
KaK HayK U OTpaciib
MPOM3BO/ICTBA.
[TpakTudeckas pabota
"N3yueHnne 0ObEKTOB
OMOTEXHOJIOTHH.

27.05.

OBUIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

102

135
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11 KITACC

KosanuectBo yacos 1 DJIeKTPOHH
ar
Kontpo bl¢ HU(POBELIE
/ Tema ypoka Be P HMpakTuy | a p
n/n JIbHBIE oOpa3oBaTejibHbIE
ero ecKue padoThbl H3Yy4YeHHs
padoThI pecypesl
OBontonuonHas Teopus Y. 1
JlapBuHa
JIBrKy11IHME CUITbI 3BOJIFOLIMU 1
BH10B 110 Y. J/lapBuHY
Bboprba 3a cymecrtBoBanue, 1
€CTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD
DOopMHUPOBAHNE CUHTETUYECKOMN 1
TEOPUHU IBOJIIOLIUU
DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPO3BOJIOLHUS U MAKPOIBOIIOLUS
[Honynsuus — snemMeHTapHas 1
€MHUIIA HBOJIIOLIUU
3aKOH reHEeTUYECKOTO pPaBHOBECHS
Jlx. Xapnu, B. BaiinGepra. 1 05
JlabopatopHas pabota «BeisiBIIcHHE '
U3MEHYMBOCTHU Y 0cO0€el OHOTO BHJIa»
DnemeHTapHbIe (HaKTOPHI 1
SBOJIIOIINH
Dddext ocHoBarens. dpdext 1
OYTBUIOYHOTO TOPIIBIIIKA
Murpauyu. M3onaumuun
TOTYJISIHIA: reorpaduyeckas, 1

ouosornyeckas




EctectBenHsIit oTOOp —
HaMPaBJISIOMUI (aKTOp IBOIFOIHMH

[TosoBoit 0TOOP

[TprucnocoOIeHHOCTh OPraHU3MOB
KaK pe3yJbTaT MUKPO3BOJIIOLIUH.
JlaGopaTtopHast pabora «3yuenue
apoMop(}030B U UAKOAAANTALUN Y
pacTEHUN U KUBOTHBIX»

0.5

[Ipumeps! npucnocodseHunt y
OpraHu3MoB: Moposiornueckue,
¢duznonoruueckre, OMOXUMHUYECKUE,
nosegeHuyeckue. Jlaboparopnas pabota
«IIpucnocobiieHnss OpraHu3MoB U UX
OTHOCHTEJIbHAS 11eJIeCO00PAa3HOCTb)

0.5

Bun, ero kputepuu u CTpyKTypa.
JlabopaTtopHnast pabora «CpaBHEHHE
BUJIOB 110 MOP(OIIOTUYECKOMY
KPUTEPHUIO)»

0.5

CrpykTypa BUaa

Bunoobpa3oBanue kak pe3ysibTaT
MHUKPO3BOIIOLUI

CBs13b MUKPO3BOJIIOLIMY U
AIUIAEMUOJIOTUU

MakposBonronus.
ITasmeoHTOTOTMYUECKE METOIBI
M3Y4YE€HUs SBOJTIOLIUU

buoreorpaduyeckue MeToanl
W3YUYEHUs IBOJTIOIUN




OMOpHOJIOrHYecKue 1
CPaBHUTEILHO-MOP(OIOTHUECKHEC
METOJIbI U3YUYCHHS IBOJFOIIUN

MonekyJIapHO-TEHETUUECKUE,
OMOXMMHYECKHE U MaTeMaTHUYeCKue
METO/Ibl U3YUYEHUS IBOJTIOIIUU

OO011e 3aKOHOMEPHOCTH
9BOJIOIHHU

AnlanTuBHas paauanus.
HepaBHOMEpHOCTH TEMIIOB IBOJIIOIIUHU

Hayunble runoressl
IIPOUCXO0KICHHMS )KU3HU Ha 3emJie

HOHay‘IHLIC npeaAcTaBJICHUSA O
3apPOXKACHUHN JKU3HU

OCHOBHBIE dTaIbI
HEOPraHMYECKOM IBOJIOIUU

I'unotessl 3apOXKIACHUSA )KU3HU

WcTopus 3emau u MeToIbI €€
uzyudenus. Jlaboparopnas pabota
«M3y4eHne u onrucaHne NCKOTTAeMBIX
OCTaTKOB JJPEBHUX OPTaHU3MOBY

0.5

Hauanbnble 3Tansl opraHnyecKkoin
3BOJIIOINU

OBOIIOIUS DYKapUOT

OCHOBHBIE 3Tallbl BOIIOLUU
pacturenbHoro Mupa. [Ipaktudeckas
pabota «M3ydyenue ocoOeHHOCTEH
CTPOEHHS paCTEeHHUI pa3HbIX OTJEIOB»

0.5




OCHOBHBIC 3TAIIBI 9BOJJIOINH
JKUBOTHOT'O MHUpa

OBOMIOIUSA )KUBOTHBIX.
[IpakTuyeckas padora «3yuenue
0COOEHHOCTEH CTPOEHMSI TO3BOHOUHBIX
JKUBOTHBIX»

0.5

PasBurue xu3Hu Ha 3eMie 110
9paM U IepHOAaM

MaccoBsie BbIMHUPAHUSA —
9KOJOI'MYCCKUE KPU3UCHI ITPOLIJIOro

CoBpeMeHHBIN IKOTOTHYECKUN
KPH3HUC, €r0 0COOCHHOCTH

COBpeMeHHaﬂ CHUCTEMaA
OpTraHu4CCKOro mpouuioro

OcHOBHBIE CHCTEMaTUYECKIE
IpYIIIbI OPraHU3MOB

AHTpOHOJ’IOFI/IH — HayKa o
YCIIOBCKE

Pa3BuTue npencrabienuii o
MIPOMCXOXKJICHUH YEJIOBEKA

Mecto yenoBeka B CUCTEME
oprannyeckoro mupa. Jlaboparopnas
pabota «M3yuenue ocoGeHHOCTEH
CTPOCHHS CKEJIeTa YeIOBEKa, CBSI3aHHBIX
C MPSIMOXOXKJICHUEM»

0.5

JIBHOKYIIIME CHIIBI aHTPOIIOTEHE3a

CooTHOIIEHNE OMOJIOTHUECKUX T
COLIMATLHBIX ()aKTOPOB B
AHTPOTIOTEHE3E




OcCHOBHEBIE CTaguu aHTPOIIOTCHE3a

IlajmeoreneTuka u najeoreHOMHUKa

DBOJIOIUS COBPEMEHHOIO
4eJI0BeKa

YenoBeueckue pacsl.
[IpakTuyeckas padora «3yuenue
9KOJIOTMYECKHX aJlaliTalliil YEIOBEKa»

0.5

MexaucCIuIIMHAPHBIC METO/IbI
AHTPOIIOJIOTUHU

3apO)K,I[eHI/IC H Pa3BHUTHUC DKOJIOTUH

Mertoapl skosoruu. JlaboparopHas
pabora «3yueHune MeTo10B
DKOJIOTHYECKUX MCCIIETOBaHUN»

0.5

3HaueHNe KOJIOTHUSCKUX 3HAHUN
JIUIS YeJIOBeKa

Okonornyeckue pakTopsl

Abuotnueckue daxropsl. Cer
KaK KOJOTHYECKUU (paxTop.
JlaGopatopHas pabota «BeisiBieHHe
MPUCTIOCOOICHUI OpPraHU3MOB K
BIIMSIHUIO CBETa»

0.5

AbunoTtnueckue GpakTopbl.
TeMneparypa Kak 3KOJIOTHYECKUI
daxTop. JIaboparopHas paboTa
«BpIsiBIIEHNE TIpUCTIOCOOIEHUT
OpPIraHU3MOB K BJIMSHUIO TEMIEPATYPbI»

0.5




AOGuotnueckue GaKkTopsbl.
BnaskHOCTB KaK 3KOJOTHYECKHH (hakTop.

JlaGopaTopHast paboTa « AHATOMUYECKHE

OCOOCHHOCTH PACTCHHI U3 Pa3HBIX MECT
oOuTaHU

0.5

Cpenbl oOuTaHUs OPraHu3MOB

buonornueckue puTMsl

’Kuznennsle popMbI OPraHU3MOB

bruotnueckue hakropsl

3HaueHue OMOTHYECKHUX
B3aMMOJEHCTBUI JUIsl CYIIECTBOBAHUS
OpraHU3MOB B cpejie 00UTaHus

DKOJIOTHYECKHE XapaKTePUCTUKU
HOIYJISAILIH

OcHOBHbBIC TTOKA3aTEIN
NnomyJiaquu: YuCJICHHOCTD, IIJIOTHOCTD,
BO3pAaCTHAd U I1OJIOBAA CTPYKTYpa

OcHOBHBIC TTOKA3aTEIN
MOMyJIIHUU: POXKAAECMOCTb, IIPHUPOCT,
TCMII pOoCTa, CMCPTHOCTb, MUTpPALTUN

OKojorudeckas CTpykTypa
MOMYJISIITUHI

JInHaMyKa NOIyJIsiuu U e€
peryusuus

KpI/IBLIC pocTa YNCJICHHOCTU
MOMyJIAIIHUH. KpI/IBI)Ie BBIDKUBAHU L




DKoJioruueckasi HuIla BUa.
JlaGopaTtopHnas pabota
«IIpucnocobiieHust ceMsiH pacTeHUH K
pacceeHuIo»

0.5

Bun xak cucrema nonyssinuid

3aKOHOMEPHOCTH TOBEJICHUS U
MUTpaIUi )KHBOTHBIX

Co00I111eCTBO OPraHU3MOB —
OHOLIEHO3

DKocucTema Kak OTKpbITast
cucTemMa

prrOBOpOT BCIICCTB U IIOTOK
OHCPIHUU B SKOCHUCTCME

OCHOBHBIE TOKA3aTEN
YKOCUCTEMBI

DKOJIOTHYECKUE TTUPAMUJIBI

M3menenns coodmecTs —
CYKIIECCHH

IIpupoaHbIE 3KOCHCTEMBI.
DKOCHCTEMBI 03€p U PEK. DKOCUCTEMBbI
MOpPEN U OKEAHOB

[IpupoiHbIE S5KOCUCTEMBI.
DKOCHUCTEMBI TYHJIP, JIECOB, CTEIIEH,
MyCThIHb

AHTpOHOFeHHBIe 9KOCHCTEMbI

Ypboskocucremsl. [IpakTuueckas

0.5




pabora «3y4yenue u onucanue
YpOOIKOCHCTEMBI»

3akoHOMEPHOCTH (POpMUPOBAHUS
OCHOBHBIX B3aUMOJEHUCTBUI
OPraHU3MOB B SKOCHCTEMAX

MexaHu3MEI BO34ECHCTBUS
3arpsi3HEHUN pa3HbIX TUIIOB HA
cyOOpraHM3MEeHHOM, OPTaHU3MEHHOM,
MOMYJIAIIMOHHOM U 3KOCUCTEMHOM
YPOBHSIX

buocdepa — obmierianerapHas
o0oJi0uka 3emiu

VYuenne B. U. Bepnaackoro o
ouocdepe

3aKOHOMEPHOCTH CYILIIECTBOBAHMS
ouochepsl

KpyroBopoTsI BeniecTs u
OMOreOXMMHYECKHE [IUKITBI

30HaNIBHOCTB OHoChEpHI.
OcHoBHbIE OMOMBI CyIIN

YcroitunBocTs 6uoCheps

OKOJIOTUYECKHE KPpHU3UCHI U UX
IMPUYIKUHBL

BosaelicTBue yenoBeka Ha
ouochepy

AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
PACTUTENbHBIA U dKUBOTHBIM MU

OxpaHa npupos




OCHOBHBIE IPUHLHUIIBI
YCTOWYHMBOTO PAa3BUTHSI YETIOBEUECTBA U
IPUPOIBI

PaunonansHoe
IPUPOJIONIOIB30BAHUE U COXPAHEHUE
01OJ0rM4ecKoro pa3zHooopasus 3emiiu

O06001IeHME 110 TEME
«MHKPOIBOJTIONHS U €€ pPe3yIbTaTh»

O06001IeHE 110 TEME
«MakKpodBOJIONIUS U €€ PE3YJIbTAThD)

O06001IeHME 10 TEME
«IIpoucxok/IeHUE ¥ pa3BUTHE KU3HU HA
3emite»

O06001IeHME 10 TEME
«[IpoucxoxaeHue yenoBexa —
AHTPOTIOTEHE3)

00001IEHNE IO TEME «IDKOJIOTUI —
HayKa O B3aMMOOTHOIICHUSX
OpPTaHU3MOBY

00

O6061menne no Teme «OpraHu3mbl
U cpefia OOUTaHUsD)

01

O0006111eH1E IO TEME «IKOJIOTHS
BHJIOB U ITOMYJISALIAI

02

O6061menue o teme «buochepa —
ry100a1bHast IKOCUCTEMA

OBUIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

102

7.5







YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NIPOLIECCA

OBS3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

* buonorus, 10 xnacc/ [laceunnk B.B., Kamenckwnit A.A., PyomioB A.M. u

npyrue; noa peaakuueit [laceunuka B.B., AkiimonepHoe o01iecTBo

«M3parenscTBO «lIpocBenieHne»

METO/IUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJIA
Meroanueckoe mocodue moAroTosyieHo k yueouuky U. b. Aradhonosoi,

B. U. CuBornazosa «buonorus. 10 kinacc. ba3oBbiii U yriyOnEHHBIN YPOBHI.

Hcrounuk: https://rosuchebnik.ru/material/biologiya-10-klass-metodicheskoe-

posobie-/

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI
CETU UHTEPHET

http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www.sbio.info
http://www.darwin.museum.ru
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