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HOSACHUTEJBHASA 3AIINCKA

[Iporpamma no yue6HOMy npenmery "buosorus" (manee - 6uonorus) Ha
YpOBHE CpeiHero o01iero oopasoBanus pazpaborana Ha ocHoBe DenepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «0O06 ob6pa3oBanuu B Poccuiickoi
Oenepanun»y, PI'OC COO, Konneniuu mpenojaBanus y4eOHOTO TMpeaMeTa
«buonorus» W OCHOBHBIX TMOJIOKEHUHN (enepaabHON padoyeil MmporpaMmel
BOCITUTAHUSI.

VYueonsiii peamet «buosorus» yrayonénnoro ypoBHs uzydenus (10-11
KJIaCChl)  SIBJIIETCA  OJHUM M3  KOMIIOHEHTOB IPEAMETHOM  00JacTu
«EcrectBeHHO-HayuHble npeameTe». CormacHo mnonoxenusm PI'OC COO
npoduiibHbIe Y4eOHBIE NPEIMEThl, HM3ydyaeMble Ha YTIyOJEHHOM YPOBHE,
SIBJISIOTCS crtocoooM audpepeHimanun o0ydeHus Ha ypOBHE CpeIHero oOIero
o0pa3oBaHMsI W MPU3BAaHbI OOECIEUUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
o0lIMM, CpeIHMM OOIIMM, CpEeAHHM MNpPO(EeCCUOHANBHBIM U  BBICIIUM
oOpa3oBaHueM. B To e BpeMs KaKIbplid U3 ATHX yYEOHBIX MPEIMETOB T0JKEH
ObITh OPUEHTUPOBAH HA MPUOPUTETHOE pelIeHHe o0pa30BaTENbHBIX,
BOCIIUTATEIbHBIX M Pa3BUBAIONIMX 3aJ]a4, CBS3aHHBIX C MpodopUeHTAIUEH
oOydaronuxcsi M CTHUMYJMPOBAaHHMEM HHTEpeca K KOHKPETHOW o00JacTu
HAay4dyHOTO 3HaHUsA, CBSI3aHHOTO C OWOJIOTHEH, MEIUIIMHOM, HSKOJIOTHEH,
NICUXOJIOTUEN, CHOPTOM WJIA BOEHHBIM JIEJIOM.

[Iporpamma mo yuebHOMYy mpeametry "buonorus” ga€t mpeacTtaBieHHE O
LEeIU U 3ajayax u3ydeHus: yueOHoro mnpeamera «buosorus» Ha yriayOnéHHOM
YpOBHE, omnpeaesieT o0si3aTesibHOe (MHBAPUAHTHOE) MPEAMETHOE COJIepKAHUE,
€ro CTPYKTypHpOBaHHE MO pa3fesiaM U TeMaM, paclpeleieHHe IO Kiaccam,
PEKOMEH/IyeT IMOCIEN0BATEIbHOCTh U3YYeHHs] Y4eOHOTO Marepuana ¢ y4yéToM
MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBs3€H, JIOTUKM y4eOHOro Ipoliecca,
BO3pPACTHBIX OcoOeHHocTel oOydaronuxcs. B mporpamme mno Ouonoruu
peann30BaH MPUHIIMIT MPEEMCTBEHHOCTH C W3YyYEHUEM OHMOJIOTUM Ha YPOBHE
OCHOBHOTO 0oOmiero oOpa3oBaHusi, Omarogaps dYemMy MPOCMAaTPUBACTCS
HAIpaBJICHHOCTh Ha TMOCJENyIollee pa3BUTHE OWOJIOTUYECKUX 3HAHUM,
OpUEHTHPOBAHHBIX Ha (POPMUPOBAHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS,
AKOJIOTUYECKOTO MBIIUICHUS], TIPEJICTABIEHUHA O 37I0pOBOM oOpa3e >KU3HH, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIIEHUS K OKpyXarlleil npupogaHoil cperne. B



porpaMMe Mo OMOJIOTHH TaKKe MOKa3aHbl BOZMOXKHOCTH Y4eOHOTO MmpenMera
«buonorus» B peanmmszanuu Tpedoanuiit PI'OC COO k mniIaHUPYyEMBIM
JMYHOCTHBIM, METANpEeIMETHbIM M IPEIMETHBIM pe3ysibTaTaM OOy4eHHsS U B
(OpMUPOBAHNN OCHOBHBIX BHUJOB Yy4€OHO-IIO3HABATEIbHOM JIE€ATEIbHOCTU
00yyYaromuxcsl MO0 OCBOCHUIO COJIEPKAHUSI OUOJOTUYECKOTO OOpa3oBaHUs Ha
YPOBHE CpPEHEr0o 00IIEro 00pa3oBaHMUsl.

VYueOHplii mpenMer «buonorus»» Ha ypoBHE CpeIHEro  OOIIEro
oOpa3oBaHMs  3aBepuIaeT OMOJOTMYECKOe O0pa3oBaHME B IIKOJE U
OpPUEHTHPOBAH HA PACIIUPEHUE U YIIyOJeHHe 3HAHUM 0OydaroluXcsl O JKUBON
MPUPOJE, OCHOBAX MOJIEKYJSIPHOM M KIIETOYHOW OHMOJIOTHH, SMOPHOJIOTUU U
OMOJOTHH Pa3BUTHSA, TEHETUKU, CENEKIUU, OUOTEXHOJIOTUH, BOJIOIMOHHOTO
YUEHUS U KOJIOTUH.

N3yuyenne yueOHOro mnpenmera «buosnorus» Ha yriyOJ€HHOM YpOBHE
OPUEHTHPOBAHO HA MOATOTOBKY OOYYAIOMIMXCS K MOCIEAYIONIEMY MOTYYCHHIO
OMoJIOTHYECKOro  o0pa3oBaHUsI B By3aXx MW  OpraHU3alUiX CpEIHEro
npodeccuoHaIbHOTO 00pa3oBaHus. OCHOBY €ro coJepKaHUsl COCTaBJISET
cUCTeMa OMOJIOTMYECKUX 3HAHUM, MOJYyYEHHBIX MPU U3YYEHUH O0yUYaroIIUMUCS
COOTBETCTBYIOILIUX CHUCTEMAaTHUYECKUX pa3[eloB OWONOrMM Ha YpOBHE
OCHOBHOro oOmiero obOpazoBanusi, B 10—11 knaccax 3TH 3HaHHS TOJYyYarOT
pasButue. Tak, pacupeHsl U yriryOaeHbl OMOTOTUYECKUE 3HAHUS O PACTEHUSX,
KUBOTHBIX,  rpubax,  OakTepusix,  OpraHuM3Me€  YeJOBeKa,  OOLIMX
3aKOHOMEPHOCTSIX ~ JKMU3HM, JIONOJHUTENBHO BKJIIOUEHBI OHOJIOTMYECKUE
CBEICHMS] NPUKIATHOTO M IOMCKOBOIO XapakTepa, KOTOpbIE MOXKHO
WCIIONIb30BaTh KaK OPHEHTHUPBI IS TOCIEAYIONMEro BhIOOpa Mpodeccuu.
Bo3moxHa Takxke WHTETparus OHOJOTHYECKUX 3HAHUN C COOTBETCTBYIOLIUMHU
3HAHUSAMHU, MOJTYYEHHBIMH OOYYAlOIIMMHCS MPU W3YYeHUH (GU3UKH, XUMHH,
reorpaduu U MaTEMaTUKH.

CrtpykTypa mporpammsl o ydyeOHoMmy npenmery "buonorus" orpaxkaer
CHUCTEMHO-YPOBHEBBIH M OSBOJIOIMOHHBIA MOAXOABl K H3YYCHHIO OHOJIOTHH.
CornmacHO WM, W3Yy4YalOTCS CBOMCTBAa W 3aKOHOMEPHOCTH, XapaKTEpHBIC IS
’KUBBIX CUCTEM PA3HOI'0 YPOBHS OpPTaHU3allMU, FBOJIIOLIMA OPraHUYECKOro MHpa
Ha 3emiie, COXpaHEHHs OMOJOTHYECKOTO pa3HooOpasus miaHeThl. Tak, B 10
KJIACC€ M3y4yaloTCsl OCHOBBI MOJIEKYJISIPHOW M KIJIETOYHOM OHOJIOTHH,
AMOPHUOJIOTUN ¥ OMOJIOTUU PA3BUTHS, TEHETUKU M CEJICKIINN, OMOTEXHOJIOTHH 1
CUHTETUYECKON OHOJIOTUH, aKTyaJIM3UPYIOTCSl 3HAHUS OOydaroluxcs 10
OoTaHWKEe, 300JI0THHM, aHaTOMHUH, Gu3nonorun uyeimoBeka. B 11 kimacce
M3Y4al0TCsl BOJIIOIMOHHOE YU€HHE, OCHOBBI SKOJIOTHH U yueHue o buocgepe.



VYueOusiii mnpeamer «buonorus» mpu3BaH 00ECHEUYUTH OCBOCHHE
oOy4aromuMuCsi OUOJIOTUYECKUX TEOPUMl W 3aKOHOB, WJACH, NPUHIUIIOB U
IpaBUJI, JIEKAIIMX B OCHOBE COBPEMEHHON E€CTECTBEHHO-HAYYHOW KapTUHBI
MUpa, 3HAHUN O CTPOEHUHU, MHOT000pa3uu U OCOOCHHOCTSX KJIETKU, OpraHUu3Ma,
MOMYJISIUUH, OMOLEH03a, 3KOCUCTEMBI, O BBIIAOIIMXCA HAYYHBIX JOCTUKEHUSX,
COBPEMEHHBIX  HCCIEJIOBAHUSAX B  OHOJOTMHM, NPHUKIATHBIX  ACIEKTax
Ouonorvuyeckux 3HaHWW. [l pa3BUTHA W MOJACPKAHMS — UHTEpeca
oOyvaromuxcst K  OWOJOrMM  Hapsy CO  3HAYUTENIbHBIM  00BEMOM
TEOPETUYECKOr0 Marepuajga B COJEpKaHUM NpPOrpaMMmbl 1O  OUOJOTUU
MPEIYCMOTPEHO 3HAKOMCTBO C HCTOPHEN CTAaHOBJICHUS W PA3BUTUS TOM WU
MHOM o0yacTu OMONOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOekHBIX YUEHBIX B
pelIeHre BaXXKHEUIINX OMOJIOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.

enp wu3ydyenust yueOHoro mnpenmera «buonorus» Ha yriyOonéHHOM
YpOBHE — OBJIaJIcHHE OOYYaloIMMHUCS 3HAHUSIMHU O  CTPYKTYpHO-
(YHKUMOHANBHOW  OpraHU3allid  JKMBBIX CHCTEM pPa3HOrO0 paHra u
MpuoOpEeTEHNE YMEHHI UCTI0JIb30BaTh 3TH 3HAHUS B JOPMUPOBAHUU UHTEPECA K
onpenenéHHol o00JacT MPO(PECCHOHANBHON JEATEIbHOCTH, CBS3aHHOU C
Ouosnoruel, wWiIM K BbIOOPY Yy4eOHOTrO 3aBelEHUs JUId IPOJIOJIKEHUS
OMOJIOTUYECKOT0 00pa30BaHMS.

JlocTxkeHne 1enu u3ydeHuss ydyeOHoro mnpeamera «buonorus» Ha
yri1yOJIEHHOM YPOBHE 00€CIIEUMBACTCS PEIICHUEM CIIEIYIOIINX 3a1au:

OCBOCHHE OOYYalOIUMHCS CHCTEMbl OHOJIOTHYSCKHX 3HAHUH: 00
OCHOBHBIX OHOJIOTUYECKUX TEOpHUSAX, KOHIENIMSIX, THUIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M TpaBuiaX, COCTABISIOIIUX COBPEMEHHYIO €CTECTBEHHO-
HAay4YHYI0 KapTUHY MHpa; O CTPOCHHH, MHOrooOpa3uh U OCOOEHHOCTSX
OMOJIOTHYECKUX CHCTeM (KJIETKA, OpraHu3M, IOy, BHUI, OHOreoIeHO3,
ouocdepa); O BBIJAIOMMXCS OTKPBITUAX M COBPEMEHHBIX HCCIICIOBAHHSIX B
Onojoruu;

O3HAaKOMJIEHUE OOYyYaloIIMXCAd C METOJaMU TO3HAHUS >KHUBOW MPHUPOIBI:
HCCJIEI0OBATEIbCKUMU  METOJAaMH  OMOJIOTUYECKUX HayK (MOJIEKYJSIpHOM U
KJIETOYHOW OHMOJIOTUH, SMOPHUOJOTUM U OWOJIOTMH PAa3BUTHSA, TECHETUKU H
CEJIEKIIMM, OMOTEXHOJIOTMM W CHHTETUYECKOW OHOJOTHH, MaJIeOHTOJOTHH,
AKOJIOTMH); METOJAMH  CaMOCTOSATEIBHOTO TMPOBEACHUS OMOJOTUYECKUX
UCCJIeIOBaHU B JabopaTtopud W B mpupojae (HaOMoAeHUE, H3MEpEeHHeE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJIcHHE OOYYaIOIUMUCS YMEHHMSIMH: CaMOCTOSITEIbHO HaXOAMTbh,
aHAJIM3UPOBATh U UCIIOJIb30BATh OMOJOTUYECKYIO MH(OPMALIHIO; TOIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW; YCTAHABIMBATH CBSI3b MEXIY



pa3BUTHEM OWOJOTHU € COIUATBHO-DKOHOMUYECKHUMH W JKOJOTHYECKUMU
npo0JieMaMu 4eJIOBEUECTBA; OLICHUBATh MOCJEACTBUSA CBOEU AEATEIBHOCTU IO
OTHOIIICHUIO K OKpY’Karolleld MPHUPOIHON cpejie, COOCTBEHHOMY 3J0pPOBBIO U
3JI0POBBIO  OKPYXKAIOIIUX JIFOJieH; OOOCHOBBIBATbH U  COONIOJATh  MEPhI
npouIakTUKd UH(EKITMOHHBIX 3a00JIeBaHUMN, MTPaBUIIa MMOBEACHUS B TIPUPOJIE
u oOecrieyeHus  0€30MaCHOCTH  COOCTBEHHOW  KU3HEACATEIBHOCTH B
YpEe3BBIUYAWHBIX  CHUTYallMSAX TMPUPOJHOTO M TEXHOTEHHOTO  XapakTepa,
XapaKTepru30BaTh COBPEMEHHBIC HAyUYHbIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Yy OOy4YalOIUXCA  MHTEUICKTyalbHBIX W TBOPYECKHX
CIIOCOOHOCTEM B MPOIECCEe 3HAKOMCTBA C BBIIAIOIIUMHUCS OTKPBITHUSIMU U
COBPEMEHHBIMH HCCIICIOBAHUSIMA B OMOJIOTHH, PEIIAEMBbIMHU €10 MpOoOIeMaMH,
METO0JIOTUEN OHOJIOTUYECKOTO HCCIIEIOBaHUS, IPOBEACHUS
AKCIIEPUMEHTAIILHBIX  UCCIEAOBaHUM, penieHuss OMOJIOTMYECKHX — 3ajad,
MOJICTUPOBaHUS OMOJIOTUYECKUX OOBEKTOB U MPOLIECCOB;

BOCMHUTAHUE Y 00yUYarOIIUXCsl [ICHHOCTHOTO OTHOIIEHUS K )KUBOUW MIPUPO/IE
B I1IEIOM M K OTIEIbHBIM €€ O0O0BEKTaM U SBJICHUSIM; (HOPMUPOBAHUE
AKOJIOTUYECKOM, TeHETUUECKOW IPaMOTHOCTH, OOIIEH KyJIbTyphl TOBEACHUS B
IPUPO/IC; UHTETPALINA €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHrue OOyYaloIUMUCS KOMIIETEHTHOCTH B palMOHAJIbLHOM
MIPUPOJIOTIOIB30BaHUU (COOJIOICHUE MPABUI MOBEACHUS B MPUPOJIE, OXPaHBI
BUJIOB, DJKOCHUCTEM, Ouochepbl), COXpaHEHUHM COOCTBEHHOTO 3J0pPOBbS W
3MI0POBbSl  OKpYXKAOMIMX  JiroAed  (coOmrofeHuss Mep  NpodUIAKTUKU
3a00JIEBaHHUI, obecrieyeHue 0€30MMacHOCTH YKU3HEAEIATEILHOCTH B
YpE3BbIUYAMHBIX CUTYALUSIX TPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
HCTIOJb30BaHUs OMOJIOTUYECKUX 3HAHUN U YMEHUH B MOBCEIHEBHOMN KU3HU;

CO3JJaHME YCJIOBUM JJIS OCO3HAHHOTO BbIOOpa  OOyYaromUMUCS
VHIUBUIYaJTbHON obOpa3zoBaTeabHON TPACKTOPUH, CITIOCOOCTBYIOMICH
nocjaeAyrneMy npo(eccuoHaIbHOMY CaMOOMPEICICHUIO, B COOTBETCTBUU C
WHJIUBUAYAJIbHBIMU UHTEPECAMU U MOTPEOHOCTSIMU PETHOHA.

OOmiee 4YMCIO 4YacoB, OTBEJAEHHBIX Ha M3y4YeHHUE OHOJOTMU Ha
yriyOJICHHOM YPOBHE cpeaHero oomiero oopasoanus, cocrapiseT 204 Jaca: B
10 xnmacce — 102 yvaca (3 yaca B Henenmo), B 11 kmacce — 102 yvaca (3 yaca B
HEJIENIO).

OT60p opraHu3alMOHHBIX (HOPM, METOJIOB U CPEACTB OOYUYEHHUS OMOJIOTHHU
OCYIIECTBIISIETCS C YUETOM CHEIM(DUKU €T0 COJEp>KaHUs U HAPABJICHHOCTH Ha
MPOJIOJDKEHNE OMOJIOTMYECKOTO O0pa30BaHUS B OpraHU3AIMSIX CPETHETO
MPOQ)eCCUOHAILHOTO U BBICIIETO 00pa30BaHUS.



OO0s13aTeNbHBIM  YCIIOBUEM MpH OOY4YeHMH OHOJOTHMM Ha YriayOJIEHHOM
YpOBHE SIBJISIETCSI MPOBEJICHUE JTAOOPATOPHBIX U MpaKTHUecKux padbor. Takke
yyacTue  OOydaloumuxcsi B BBIIOJHEHWH  TPOCKTHBIX W y4eOHO-
HCCIIEIOBATENLCKUX pabOT, TeMaTHKa KOTOPBIX OMpEIeNseTcs] y4YUTeJIeM Ha
OCHOBE HMEIOIIMXCS MaTepHabHO-TEXHUUYECKUX PECYpCOB U  MECTHBIX
IIPUPOJHBIX YCIOBUM.



COILEPKXAHUE OBYUYEHUSA
10 KJTACC

ConepxaHue TporpaMMsbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyjapcTBeHHou utorooi arrecraruu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpemenHas Ouonorusi — KOMIUIEKCHass Hayka. KpaTkas wucropus
pa3BUTHs OuoJIOrMH. bronormdyeckue Haykd M W3y4aeMble UMHU MPOOJIEMBI.
Q@yHAaMEHTAIIbHbIC, MNPUKJIAAHBIE W TOUCKOBBIE HAyYHBIE HCCICHOBAaHUS B
OMOJIOTHUH.

3HaueHre OuONOrMM B (POPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-
Hay4yHOU KapTuHbl mupa. IIpodeccun, cBsizanHble ¢ Ouonorued. 3HayeHUe
OMOJIOTMM B NPAKTHUYECKON MAESITEIBHOCTH 4YEJIOBEKA: MEIUIUHE, CEIbCKOM
XO034UCTBE, IPOMBILIJIEHHOCTH, OXPAaHE IPUPOBI.

JeMoHcTpanumn

[Toptpetrsi: Apucrtorens, Teodpactr, K. Jlunneir, XK. b. Jlamapk, Y.
Hapsun, Y. I'apsen, I'. Menaens, B. U. Bepunanckuir, . II. IlaBnos, U. U.
MeunukoB, H. . Basunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, O.
Kpuxk, 1. K. benses.

Tabmuubl 1 cxembl: «CBsI3b OMOJNIOTHM C APYTMMHU HaykKamuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. ’)KuBble cucTeMbl U X U3yYCHHUE

JXKuBble cucTeMbl Kak TpeaMer uzydeHusi Omosoruu. CBOWCTBA KUBBIX
CUCTEM: E€IMHCTBO XWMHMUYECKOIO COCTaBa, JUCKPETHOCTb M ILEJIOCTHOCTb,
CIOKHOCTh U YNOPAIOYEHHOCTH CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTraHU3aLHs,
CaMOBOCIIPOU3BEECHUE, PA3IPAKUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHM3alMu >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KJIETOYHBIMH,
TKAHEBbIM,  OPraHU3MEHHBIM,  IONYJIALUOHHO-BUAOBOM,  AKOCHUCTEMHBIN
(6uoreonenoTnueckuit), omochepueiii. Ilporneccrl, mpoucxoasgIue B JKUBBIX
cucteMax. OCHOBHbIE MPU3HAKHU KUBOro. JKU3Hb Kak (popma CylecTBOBAHUS
marepund. Hayku, wu3yyaromme >KUBBIE CHCTEMBl Ha PAa3HbIX YPOBHSX
OpraHu3alyH.

N3yuenue xxuBbIx cucteM. MeToapl Onosiorndeckoit Hayku. Habmrogenue,
U3MEPEHUE, OKCIEPUMEHT, CHCTeMaTu3anus, MeraaHanu3. [lomatue o
3aBUCUMOM M HE3aBUCMMOM TiepeMeHHOM. [lmaHupoBaHue HKCIIEpUMEHTA.
[TocTanoBka u npoBepka runore3. Hynesas runotes3a. [lonstue BoiOOpKU U €€
JTOCTOBEPHOCTh. Pa30opoc B Omonormyeckux maHHBIX. OIeHKa JOCTOBEPHOCTH



ITOJYYEHHBIX PE3yJbTAaTOB. [IpUYMHBI HCKaXEHUsI PE3YIbTATOB SKCIIEPUMEHTA.
IToHATHE CTATUCTUYECKOTO TECTA.

JdeMoHCcTpanuu

TaOmumsl m cxembl: «OCHOBHBIE NpPU3HAKM KU3HW», «buonornyeckue
cucteMbl», «CBOMCTBAa XMBOM Marepun», «YPOBHU OpraHU3alUdHd KUBOU
npupoasy, «CTpoeHHe XKUBOTHOW KIETKW», « TKaHW KMBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEUYECKOro opranusmay, «buoreonenos», «buochepar, «Metoabl
U3YYCHUS )KMBOU IPUPOIBDY.

ObopynoBanue:  j1abopaTopHOE€  00OpYyJOBaHME  JJsi  MPOBEJEHUS
HaOII0ACHUI, U3MEPEHU, SKCIEPUMEHTOB.

IlpakTuyeckas pabGora «Vcnosp30BaHME pa3IMYHBIX METOAOB IPHU
U3YYEHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKH

Knerka — cTpykTypHO-(pyHKIMOHaNbHAs eauHULA >xuBoro. Hcropus
OoTKpbITUsA KieTku. Pabotel P. T'yka, A. JleBenryka. Kierounas teopus (T.
[IBann, M. Ilneiinen, P. BupxoB). OCHOBHBIE NOJIO)KEHHUSI COBPEMEHHOM
KJIETOYHOU TEOPHHU.

MeToapl  MOJNEKYJISpHOW W KIETOYHOW OWOJIOTMH: MHKPOCKOTMS,
xpoMmarorpadusi, 31eKTpoPope3, METOJ MEUYEHBIX aTOMOB, TU(DPepeHInaTbHOe
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue puxcuposanHvix
K1emok.  DIEKTpOHHass  MUKpockomus.  Kowugokanvnas — MUKpockonus.
Bumanvroe (npusicusnennoe) uzyuenue Kiemox.

JdemoHcTpanumn

[Toptpets: P. I'yk, A. JleBenryk, T. llIBann, M. Illneiinen, P. Bupxos, K.
M. bap.

Tabmuubr u  cxembl: «CBETOBOM  MHUKPOCKOI»,  «DJIEKTPOHHBIM
MUKPOCKON», «MlcTOpus pasBUTHA METOI0B MUKPOCKOIIUW.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpPENapaThl PacTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIIBHBIX KIETOK.

IpakTnueckass padora «M3ydeHue METOJOB KJIETOUHON OMOJIOTUU
(xpomatorpadusi, snekrpodopes, muddepeHnransHoe IEHTPUPYTUPOBAHUE,
[IIIP)».

Tema 4. Xumuueckasi OpraHu3anus KJICTKH

XUMHYECKAN COCTaB KIETKU. Makpo-, MUKPO- U YIBTPAMHUKPOIIEMEHTHI.
Bona n e€ ponb Kak pacTBOPUTENS, PEAreHTa, y4acTue B CTPYKTYPHUPOBAHHUU
KJIETKH, TEIUIOpETysiuuu. MuHepaibHble BEIECTBA KIETKH, UX OHOJIOTHYecKas
poJib. POJIb KATHOHOB M AaHHOHOB B KJIETKE.



Opranuyeckue BellecTBa KJIeTkU. buonormyeckue mnoiaumepsl. benku.
AMHHOKHCIIOTHBI  cocTaB OenkoB. CTPYKTypsl OCJIKOBOM  MOJICKYJIBIL.
[lepBuunasi cTpykTypa Oeiika, TENTUAHAs CBS3b. BTopuuHas, TpeTUYHA,
yeTBEepTUYHAsT CTPYKTypbl. JleHaTypanus. CsoiictBa 6enkoB. Knaccuduxarms
oenkoB. buonornueckue GpyHKIMN OENKOB. [IpuoHul.

Yrnesoapl.  MoHOcCaxapuabl,  AUCaxapuabl,  OJHMrocaxapuabl U
noymcaxapuabl. OOmUA TIaH CTpoeHUs U (PUBMKO-XMMHUYECKHE CBOMCTBA
yraeBoAoB. buonornueckue GyHKIUN yTIEBOAOB.

Jluupel.  TmapodunbHO-THApPOdOOHBIE  cBoMicTBa.  Kiaccudukarus
munuaoB. Tpurnuuepunsl, Gochomunuasl, BOCKH, cTepousl. buonorunueckue
¢yskun aunuaoB. OOme cBOMCTBa OMOJOTHYECKUX MEMOpaH — TEKy4ecTb,
CIOCOOHOCTB K CaMO3aMbIKaHHUIO, OJYTIPOHUIIAEMOCTb.

Hyxknennoseie kucnotsl. JJHK u PHK. CtpoeHne HyKI€MHOBBIX KHUCIOT.
Hyxneorunel. [Ipunnun kommiementapaoctu. [Ipasuino Yapradda. Ctpykrypa
JHK — nBoiiHas cnupaib. MecTOHaxoxIeHue M Ouoyiorndeckue (QpyHKIUU
JAHK. Buner PHK. @ynkuun PHK B knerke.

Crpoenue monekynsl AT®. Makpospruueckue cBsa3u B MoJiekyie ATO.
buonornyeckue pynkiuu ATO. BoccTaHOBIEHHBIE TIEPEHOCUUKH, MX PYHKITUU
B KJeTke. /[[pyeue nyxkneozuompugpocpamor (HTD). Cexsenuponanue JJHK.
Memoowl cenomuxu, mpancKpunmoMuKuy, nPomeoMuKu.

CtpyktypHas  Ouonorusi:  OMOXMUMHYECKME U Ouodusnyeckue
UCCJICIOBAHUSI COCTaBa U TNPOCTPAHCTBEHHOM CTPYKTYphl OHMOMOJIEKYI.
Mooenuposeanue cmpykmypol u @YHKyuli OUOMONEKY U UX KOMNJIEKCOS.
Komnviomepuoui  ousauvin  u opeanuveckuil cunme3 OUOMONEKYL U UX
HEenpupoOHbIX AHATIO208.

JdemoHcTpanumn

[Toptpersr: JI. Ilomunr, x. Yorcon, @®. Kpuk, M. VYwikunc, P.
O®panknun, @. Caurep, C. [Ipy3unep.

Juarpammel:  «PacrnipeneieHne XMMHYECKUX JJIEMEHTOB B HEKHBOHU
npupoze», «PacnpeneneHne XUMUYECKUX JIEMEHTOB B dKUBOU IPUPOEH.

Tabmuubr u cxemsl: «lleproguyeckas TadaUIIa XUMHUUYECKUX DJIEMEHTOBY,
«CTtpoeHue MOJIeKyJbl BOJIb», «BellecTBa B cOCTaBe Oprannu3MoBy, «CTpoeHue
MOJIeKyJbl Oenka», «CTpyKTypbl O€TKOBOM MONEKYJb», «CTpoeHHE MOJIEKYT
yraeBoaoBy, «CTpoeHue MOJeKysl JunuaoB», «HyKiIeMHOBBIE KHUCIOTBI,
«Ctpoenne MoseKysl ATO».

O6opynoBanue: XUMAYECKAsl OCY1a U 000PYI0BaHHUE.

Jlaboparopnasi padora «OOHapykeHHE OCJIKOB C  TOMOIIBIO
KAQYECTBEHHBIX PEAKIIUI.



JlaGopaTtopnass pabGora «lccienoBaHue  HYKIEHMHOBBIX  KHUCIOT,
BBIJICTICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOB.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tunel KJIETOK: 3yKapuoTHYecKas U Mpokapuoruyeckas. CTpPYKTYpHO-
(GyHKIIMOHATIBHBIE 00pPa30BaHUS KIIETKH.

CtpoeHre TPOKapHOTHYECKON KiIeTKH. KieTouHas cTeHka OakTepuil |
apxeii.  OcOOEHHOCTH  CTpPOEHUS  TeTepoTpodHONM U aBTOTPOGHOI
MPOKAPUOTUYECKUX KIETOK. MeCTO U poiib MPOKApHUOT B OMOIIEHO3aX.

Ctpoenne ¥ (QPYHKIIMOHMPOBAHHE  DYKAPUOTHYECKOM  KIIETKH.
[Inazmatnueckass MemOpana (riazmanemma). CTpykTypa IJIa3MaTHYECKOU
MeMOpaHbl. TpaHCOPT BEmIECTB dYepe3 IUIa3MaTHYECKyl0 MeMOpaHy:
naccuBHbIN (nuddy3us, obneruénnas auddysus), aKTUBHBIA (MEPBUYHBIN U
BTOPUYHBIN aKTUBHBIA TpaHcnopt). [lomynponumaemocts memOpanbl. Pabota
HaTPUII-KaJIUEeBOr0 HAacoca. DHAOLUUTO3: MUHOIUTO3, (PAroumTo3. DK30LHUTO3.
Knerounass crenka. CTpykTypa M (QYHKUMH KIETOYHOW CTEHKHM PACTEHUH,

rpuOOB.
Huronnasma. I{urozonb. LluTockener. JIBMKEHME  IIUTOILIA3MBL.
Opranouipl KJIETKH. OnnomeMOpaHHbIE OpPTraHOUJIbI KJIETKU:

supomnazMmarudeckas cetb (I1IC), annapat ['onbaku, TU30COMBI, UX CTPOCHUE
n (QyHkMu. B3auMoCBs3b OTHOMEMOpaHHBIX OPraHOMAOB KieTKU. CTpoeHue
IPaHYJSIPHOTO peTuKyiayma. Mexanuzm Hanpaenenus 6enkos ¢ IIIC. CunHTe3
pacTBOpUMBIX OeskoB. CHHTE3 KJIETOUYHBIX MeMOpaH. [ nagkuii (arpaHysipHbIii)
SHOIUIa3MaTHUeCKuil peTukynyMm. CekperopHasi GyHKIMA amnmapaTa [ oibIKy.
Moouguxayus 6enkos 6 annapame I onvoxcu. Copmuposra b6enxos 6 annapame
Tonvoorcu. TpaHCOPT BELIECTB B KiETKE. Bakyosln pacTUTENbHBIX KIETOK.
Knerounsriit cok. Typrop.

[TomyaBTOHOMHBIE ~ OPraHOWIBI  KJIETKWA: MHTOXOHJIPUHM, TUIACTUIBI.
Ilpoucxoocoenue  mumoxonoputi  u  naacmuo.  Cumbuocenez  (K.C.
Mepeorckoscku, JI. Mapeynuc). CtpoeHue u (GYHKIIMU MUTOXOHIPUNA U
miactua. [lepBuduHbIe, BTOPUYHBIC U CJIOKHBIC TIACTHABI (DOTOCHHTE3UPYIOIINX
3YKapHOT. XJOPOIJIACThI, XpPOMOILIACTHI, JIEUKOIUIACTHI BBICIIIUX PACTECHUM.

HememOpannbie  opranowabl  kjeTku  Ctpoenne U (QyHKIUH
HEMEMOpaHHBIX  OPraHOWAOB  KJIETKU. Pubocombl.  Ilpomesxcymounvie
Gunamenmor. MukpoduiiaMeHTbl. AKmuHogvle Mukpoguiamenmuol. MpIIIICUHBIC
KIETKU. AKMUHOBbIEe KOMNOHEHMbl HeMblUEYHbIX KlemoK. MUKpOTpyOOUKH.
Knerounsii 1entp. CTpoeHWE ¢ JBIDKCHHE IKIYTUKOB U PECHUYEK.
Muxkpotpybouku unuromnasmbel. Llentpuons. benku, accoyuupoeanmvie ¢
Muxkpoguiamenmamu u Mukpompyboukamu. Momophvie benxu.



Snpo. Obonouka siapa, XpOMaTHH, KapUOILIa3Ma, SIIPBIIIKYA, UX CTPOCHHE
u ¢yHKuH. SnepHsiit 6emKoBbIii MaTpukc. [IpocTpaHCTBEHHOE pacmoioKeHNe
XpoMOCOM B HUHTepda3HOM sijpe. Jyxpomamun u 2emepoxpomamur. benxu
XpOMaTUHA — TUCTOHBI. /[unHamuka s0epHou 00070uYKu 8 mumosze. SoepHvili
MPAHCHOPM.

Kierounsle BkmroueHus. CpaBHUTENbHAs XapaKTEPUCTUKA  KIETOK
IYKapHuoOT (PacTUTEIBHOM, )KUBOTHOM, TPUOHOI).

JdeMoHCcTpanuu

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

Tabmuupr n cxembl: «CTpOEHUE 3YKapUOTHUECKOW KIETKn», «CTpoeHue
KUBOTHOU  KJeTKW», «CTpoeHue pacTUTENbHON  KiIeTKW», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPHUOTUUECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOMpENapaThl PaCTUTEIIbHBIX,
KUBOTHBIX KJIETOK, MUKpOTIpenapaThl OaKTepHalbHbIX KJIETOK.

JlabopaTopHass padora «l3ydyeHHe CTpPOEHUS KIETOK PpPa3IMYHbIX
OpraHU3MOB).

IIpakTuyeckas padora «l3yueHue CBOMCTB KJIECTOUHON MEMOPAHBD».

JlaGopaTopnas padora «/ccnenoBaHue miazMoiau3a U AEIa3MoJin3a B
PACTUTEIIBHBIX KIIETKAX).

IIpakTnueckass padora «/3yueHne JBWKEHHS UHUTOIUIA3MbBI B
PACTUTEIIBHBIX KIIETKAX).

Tema 6. O0OMeH BelIeCcTB M NMPeBpPallleHUe JHEPTUH B KJIETKe

AccuMUIIALIMST U TUCCUMIUIAIMS — JIBE€ CTOPOHBI MeTa0oym3Ma. THIIbI
oOMeHa BelIeCTB: aBTOTPO(MHBIM W TEeTepoTpodHBINH. YuacThe KUcCIopoda B
OOMEHHBIX Mpolieccax. DHEPreTHYecKoe o0ecreueHre KIIETKH: MpeBpallieHue
AT® B o00meHHBIX mporeccax. {DOEpMEHTATHBHBIM XapakKTep peakIui
KJIETOYHOTO MeTabonu3ma. DepMeHThl, UX CTPOCHUE, CBOMCTBA M MEXaHU3M
nevctBuda. Kodepmentel. Otinuug  (EepMEHTOB OT  HEOPraHUYECKHUX
KaTajln3aTopoB. benku-akTUBATOPbl U OCNKU-UHTHOUTOPHL. 3aBUCUMOCTH
CKOPOCTH (DEPMEHTATUBHBIX PEAKIUI OT Pa3IM4HbIX (PAKTOPOB.

IlepBrUYHBI CUHTE3 OpPraHMYECKUX BEIIECTB B KIEeTKe. PDOTOCUHTES.
Anoxcueennvili u okcuceHuwlli pomocunme3 y oaxmepuil. Ceemocobuparoujue
nucMeHmvl U NUSMEHMbl pPeaKyuoHHo2o yewmpa. Poib XJIOPOIUIaCTOB B
npoiiecce porocunresa. CBeroBast u TeMHOBas (a3bl. Domoodvixanue, Cs., Cy. u
CAM-munwvt  ¢pomocunmesa. IlpomyktuBHOCTh  (oTocuHTe3a. Brusuwue
pa3anyHbIX (AaKTOPOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHNE (POTOCHHTE3A.



XEeMOCHUHTE3. Pa3znooOpa3ue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUuUIUpyomue 0aKTepHH, Keae300aKTepuu, cepoOaKTepuu, BOJAOPOIHBIC
OakTepun. 3HaYEHHE XEMOCHUHTE3A.

AHa’poOHbIe opraHu3Mbl. Buasl Opoxkenus. IIpoaykTsl OposkeHus U uX
HCIIOJIb30BAHUE 4YEJIOBEKOM. AHA’3pOOHBIE MHKPOOPTraHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEH OOJIC3HEH.

AspoOHBIe OpraHU3MBbl. Jrarbl AHEPTEeTUYECKOTO oOMeHa.
[logroToBuTenbHbId  dTan. [nMKONIM3 — OECKUCIOPOIHOE paCIIEIIICHUE
TJTFOKO3BI.

buonornueckoe OKMCIEHUE, WIKA KIETOYHOE AbIXaHUE. POJIb MUTOXOHIpUI
B Ipoleccax OuoJIOrMY4ecKoro okucieHus. Luknudeckue  peakuuu.
OxucnurensHoe GdochopusiupoBaHue. OHepeus MeMOPaHHO20 2epaodueHma
npomonos. Cunumes AT®.: paboma npomonnoti ATD-cunmaswi. IlperumyniecTBa
a’poOHOro myTH oOOMEeHa BELIECTB IMepea aHa’pOoOHBIM. DPPEKTHBHOCTH
SHEPreTUYECKOro 0OMeHa.

JlemoHcTpauun

[Moptpetst: Jx. [Tpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuet u cxeMbl:  «DOTOCUHTE3», «DHEPTETHUECKUA OOMEHY,
«buocuntes 6enkay», «Ctpoenue pepmMeHTa», «XeMOCHHTESY.

O6opynoBanue: CBETOBOM MHUKPOCKOTI, o0opyoBaHuE U1t
MPUTOTOBJICHHS TIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass padora «l3yueHHe KaTaIUTUYECKOW aKTUBHOCTH
(epMEHTOB (Ha MpUMEPE aMUIIa3bl UK KAaTajlasbl)».

JlaGopaTtopnasi pa6ora «l3yueHue (QepMEeHTATUBHOTO pacHICIIICHUS
NEPOKCHUIA BOJOPOAA B PACTUTEIBHBIX U KUBOTHBIX KJIETKAX).

Jlaboparopnasi pabora «CpaBHeHHe mporeccoB (OTOCHHTE3a U
XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaeacrBenHass uHGopMalnus U peajin3anus eé B KiIeTKe

Peaknuum wmatpuyHOro cuHte3a. lIpyMHIMO KOMIUIEMEHTApHOCTH B
peakuusx MaTpUYHOTO CHHTEe3a. Peanuszaius HacleACTBEHHON HHQOpMAIIUH.
I'eneTnueckuit ko, ero cBorcrBa. Tpanckpunuus — MatpuuHbliil cuate3 PHK.
[IpuHUMOIBI ~ TPAHCKPUMIMU:  KOMIUIEMEHTAPHOCTb, AHTUMNAPAIIIEIBHOCTD,
acuMMeTpu4HOCTh. Co3pesanue mampuunvix PHK 6 ayxapuomuueckoii kiemxe.
Hexooupyrowue PHK.



Tpancmauus u e€ stanel. Yyactue tpaHcnoptHbix PHK B OmocunTese
Oenka. YcmoBusi OwmocuHTe3a Oenka. KoampoBanuwe amuHOKHCTIOT. Pomb
prubocom B OmocuHTE3€e OerKa.

Cogpemennvie npeocmasierus o cmpoenuu 2eHos. Opranuzaisi reHoMa y
MPOKApUOT U 3YKApUOT. Perynsiuus akTUBHOCTH T€HOB y MPOKapuoT. [ unoresa
onepona (®@. XKako0, XK. Mano). Mozrexynaprvie mexanusmvl IKCNpeccuu 2eH08
y oykapuom. Ponb xpomamuna 6 pezyrayuu pabomel 2enog. Perymsuus
0OMEHHBIX MpoleccoB B kieTke. Kiierounsiii romeocras.

Bupycel — HeksjeTouHble (QOpPMBI JKU3HU M OOJIMTaTHBIC Iapa3HTHI.
CtpoeHHEe TPOCTBIX W CIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennwiii yukn J[HK-cooepocawux eupycos, PHK-cooepocawux eupycos,
baxmepuogacos. Obpammuas mpaHcKpunyus, pedepmasa, UHmezpasd.

Bupycubie 3aboneBaHus 4YelnoBeKa, JKUBOTHBIX, pacteHuit. CIIN/,
COVID-19, connansHbie 1 MEAUIIMHCKHIE MTPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananuz borvuux maccusos («bigdatay)
CMPYKMYPHLIX Ouoio2udeckux oanHvlx. Hanomexuonoeuu 6 oOuonocuu u
meduyure. Ilpoepammupyemvie  @ynkyuu 6enxos. Cnocobvi 00cmasKu
JleKapcms.

JemoHcTpauun

[Toptpetsr: H. K. Konsuos, /. . IBaHOBCKUM.

Tabmuel m  cxeMbl: «buocuHTe3 Oenka», «l['eHeTHUEeCKHiT KOI»,
«Bupyco», «bakrepuodarmy.

IIpakTnueckas padora «Co3nanue MOAEIA BUPYCA.

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKHU

Knerounslii nuki, ero mepuoabl W perymsius. Mutepdaza u MHTO3.
Oco0eHHOCTH TpOLIECCOB, MpoTeKaromux B uHTepdasze. IloaroroBka kieTku kK
nenennto. IIpecunrernueckuii  (MOCTMUTOTHUYECKUM), CHUHTETUYECKUUA U
MMOCTCUHTETUYECKUM (MPEMUTOTUUECKUI) TIepUO/Ibl UHTEP(a3bI.

Marpuunbii cunre3 [JHK — penmmkanus. [Hpunouns! permukanun JJHK:
KOMIUIEMEHTAPHOCTh, TMOJIYKOHCEPBAaTUBHBIM CHHTE3, aAHTUIIAPAIIIENBHOCTD.
Mexann3zm permukaiuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u
TeaoMepasza. XPOMOCOMHBIH Ha0Op KIETKM — KapHOTHIL. JIAITOMIHBIN U
raruiougHeli  Habopel XpoMocoM. ['oMonoruunble Xpomocombl. [lonoBbie
XPOMOCOMBI.

Henenue kinetkn — Muto3. CTaguu MUTO3a U TMPOUCXOMSIINE B HUX
npoueccel. Tumnbsl Mmuto3a. KapuoknHes u HTMTOKUHE3. bUOJIOrnYecKkoe 3Ha4eHue
MHUTO3A.



Perymsauusa mutoTnueckoro nukna kiuetku. [Iporpammupyemast kiietounas
ruoesb — arnomnTo3.

Krnerounoe siapo, XxpoMocombl, PyHKIIMOHAIIbHASI TeHOMUKA. Mexanuzmul
npoaugepayuu, ouppepenyuposxku, cmapenus u euderu xiemox. «lL{ugposas
K1emKay» — ououHgopmamuyeckue mMooenu QyHKYuoHUpOBanus Kiemxku.

JemoHCcTpauumn

Tabmuubl 1 cxembl: «KU3HEHHBIM LUK KIETKW», «Mutos», «CTtpoeHue
xpomocomy, «Pemmkanus JJHK.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKporpenaparbl: «MuHto3 B
KJIETKaxX KOPEIIKa JIyKa».

JlabopaTropnass  pabdora  «/3yueHne XpoMOCOM Ha  TOTOBBIX
MUKPOIIPENapaTaxy.

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

Tema 9. CTpoenue u GpyHKIMHM OPraHM3MOB

buonornueckoe pazHooOpasue OpPraHu3MOB. OJTHOKJIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOEHHUA M KHU3HEACSITEIBHOCTH  OJHOKJIETOUHBIX
opraHu3MoB. bakTtepuu, apxeu, OJHOKIETOYHBbIE TPUOBL, OJHOKJIETOYHBIE
BOJIOPOCIIU, APYrUe MPOTUCTHI. KOoNOHHAIbHBIE OPTAHU3MBL.

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

Tkanu pacrenmit. Tumel pacTUTENbHBIX TKaHE: o0Opa3oBaTeNbHas,
MOKPOBHAs, MPOBOJsIIAs, OCHOBHAsI, MeXaHuyeckas. OCOOEHHOCTH CTPOEHUS,
(GyHKUMN 1 pacOIOKEHUs TKaHEH B opraHax pacTeHUM.

TkaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIIUTEIUAJIbHAS,
COCIMHUTENbHASA, MblleyHasi, HepBHAsA. OCOOEHHOCTH CTpOEHUs, QYHKIUN U
PACIIOJIOKEHUS TKAHEN B OPraHaX )KUBOTHBIX U YEJIOBEKA.

Opranel. BereratnBHble W reHEpAaTUBHBIE OpraHbl pacTeHuil. OpraHbel U
CHUCTEMBI OPraHOB JKMBOTHBIX M 4eynoBeKa. DYHKIHM OpPraHOB U CHUCTEM
OpraHoB.

Omnopa Tena oprann3mMoB. Kapkac pacrenuii. Ckenerbl OTHOKIETOUYHBIX U
MHOTOKJICTOUYHBIX WUBOTHBIX. HapyHblii 1 BHYTpeHHUU ckeneT. CTpoeHue u
THUIIBI COCIMHEHUS KOCTEH.

JIBukeHne OpraHu3MoB. JIBH)KEHHME OJHOKJIETOYHBIX OPraHU3MOB:
amME&00ouTHOE, )KTYTUKOBOE, PECHIYHOE. JIBUKEHNE MHOTOKJICTOUHBIX PACTCHUN:
TPONIU3MBI M HACTUU. JIBM)KEHHWE MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHas cucreMa. Pednekc. CkeneTHble MBI U UX padoTa.



[Iutanne opramu3zmoB. lloriomenue BOAbI, YIJIEKUCIOrO rasa |
MHHEPAJIbHBIX BEIIECTB pacTeHUsiMU. [Iutanue kuBOTHBIX. BHyTpHnonocTtHoe
U BHYTPHUKJIETOYHOE TuIeBapeHue. IIuTaHue mO3BOHOYHBIX KUBOTHBIX.
Otnensl  OUIIEBAPUTENBHOrO  TpakTa.  [lWiieBapuTENbHBIE  KEJE3BI.
[InmeBapuTenbHas CUCTEMA YEII0BEKA.

Jlpixanne opranu3moB. Jlpixanue pacteHunil. JlpIXaHue IKHBOTHBIX.
Huddysus razoB uepes NoBepXHOCTh KieTkU. KoxHoe apixanue. JlpixaTenbHas
noBepxHOCcTh. JKabepHoe u Jné€royHoe JbIxaHue. JIpIxaHWE TO3BOHOYHBIX
JKUBOTHBIX M YEJOBEKA. OBOJIOLIMOHHOE YCIOXKHEHHE CTPOCHUS JIETKUX
II03BOHOYHBIX JKMBOTHBIX. /JlpIXaTenpHas CHCTEMa 4YeJIoBeKa. MexaHusm
BEHTWIALIMMA JIETKAX Yy NTHI W MIEKONUTAKOINX. Perynsuus bIXaHwus.
JIpixaTeabHble 0OBEMBI.

TpaHcnopT BELIECTB y OPraHU3MOB. TPaHCHOPTHBIE CUCTEMBI PACTECHHM.
TpaHncnopT BemIECTB y KUBOTHBIX. KpOBEHOCHas cucremMa M €€ OpraHbl.
KpoBeHocHass cucTtemMa TmO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl U KpoBb. Kpyru KpoBooOpamieHusi. DBOJIOLHOHHBIE
YCIOKHEHHSI CTPOCHUSI KPOBEHOCHOM CHCTEMBI II03BOHOYHBIX JKUBOTHBIX.
Pabora cepaua u e€ perynsuus.

Brigenenne y opranusmoB. Beinenenue y pactenuil. Beigenenume y
KUBOTHBIX. COKpaTuTelbHble Bakyosin. OpraHbl BblAeTcHHS. PuiabTpanus,
cCeKkpenus MW 00paTHOE BCAachlBaHME KaK MEXaHU3Mbl paOOThl OpPraHoB
BbiJieieHUsA. CBsI3b TMOJOCTH Tela C KPOBEHOCHOW W BBIICIUTEIBHOU
cucrteMaMu. BbleneHre y II03BOHOYHBIX >KMBOTHBIX M 4enoBeka. lloukw.
Crpoenue u pyHKIMOHUpOBaHUE HePppoHa. OOpa3oBaHUE MOUM Y YEIOBEKA.

3amuTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3mMoB. Cropsl
OakTepuil W LMCTHI MPOCTEHIIMX. 3allUTa y MHOTOKJIETOYHBIX PACTCHHIA.
Kyrtukyna. Cpeactsa macCUBHON M XUMUYECKOM 3a1UThl. DUTOHITUIBI.

3amuTa y MHOTOKJIETOYHBIX XMUBOTHBIX. [[OKpOBBI M WX HPOU3BOIHEIC.
3ammTa opranuszma ot OosesHeil. UMmyHHas cucrtema yenoBeka. KiieTouHblil u
rYMOpaJIbHbI UMMYHUTET. BpOXXI€HHBIA U TPUOOPETEHHBIA criennPUIECKUit
UMMYHUTET. Teopust KIoHaIbHO-cenekTuBHOrO nMMmyHutera (I1. Dpnux, ©. M.
bepuer, C. ToneraBa). BocnamutenbHble OTBETHl OpPraHu3MoB. Poib
BPOXJAEHHOTO UIMMYHHTETA B PA3BUTHUH CUCTEMHBIX 3a00JIeBaHUMH.

PazgpaxxumocTte ¥ perynsumss y OpPraHusMoB. PazgpaxumocTts y
OJHOKJIETOYHBIX OpPraHu3MoB. Takcucel. Pa3gpaxumocTs W perynsuus y
pactenuid. PocToBbIE BEECTBA U UX 3HAYCHHUE.

HepBHas cucrema u pediekTopHas peryisiiusi y >KUBOTHbIX. HepBHas
cucteMa U €€ OTAENbl. OBOJIOUUMOHHOE YCJIOKHEHUE CTPOCHHS HEPBHOMU



CUCTEMBI y >KMBOTHBIX. OTIENBI NOJIOBHOIO MO3Ia MO3BOHOYHBIX >KMBOTHBIX.
Peduiexc u pedprektopHas ayra. besycioBHbIE U yCIIOBHBIE PEQIICKCHI.

['ymopanbHas peryiasiuus ¥ SHIAOKPHUHHAS CUCTEMA KUBOTHBIX U YEIOBEKA.
XKene3pl SHOOKPUHHOW CHUCTEMBI M KX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOM M 3HIOKPUHHOM cucteM. | 'mnoramamo-runodusapHas
cucrema.

JdeMoHCcTpanuu

[Toptper: U. 11. [1aBinos.

Tabmuubl u cxembl: «OIHOKIETOUYHBIE BOJIOPOCTN», «MHOTOKIETOUHBIE
Bofopociny», «bakrepun», «lIpocreiimme», «Opranbl HBETKOBBIX PaCTEHUI»,
«CucreMbl OpraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CcTpoeHHe
HaceKkoMbIX», « Tkanu pactenuit», «KopHeBbie cucreMbd», «CTpoeHue cTeds,
«CTpoeHue JIMCTOBOM IJIACTUHKWY», « TKaHU KUBOTHBIX», «CKEJIET YEIIOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «/lpixarenpHas
cucremMa», «HepBHas cucrema», «Koxka», «MpllieuHas CcuUCTEMAay,
«BblenurenpHas cucTemMay, « JHJIOKPUHHAS cucTemMay, «CTpOeHUE MBIIIIBDY,
«Ammynurer», «KumeynonosoctHele», «(Cxema MNHTaHUA  PaCTECHUI,
«KpoBeHOCHBIE CHCTEMBI MO3BOHOYHBIX >KMBOTHBIX», «CTpO€HHE THIpbD»,
«Crtpoenue manapumn», « BHyTpeHHEe CTpOCHHE NOXKIEBOTO 4epBs», «HepBHas
cuctemMa peiO», «HepBHas cucrema ssrymku», «HepBHas —cucrema
npecMbikatomuxcs», «HepBHas cucrema nrTun», «HepBHas cucrema
MIIeKonUTaroImx», «HepBHas cucrema yenoBekay, «Peduexcy.

ObopynoBaHHe: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl OJHOKIETOUHBIX
OpraHU3MOB, MMKpONpenapaTbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIHH
HAaCEKOMBIX, UTJIOKOKHUX, )KMBBIE IK3EMIUISIPbl KOMHATHBIX PacTeHUH, repOapuu
pacTeHHMil pa3HbIX OTIEIOB, BIIAXKHBIC MpENaparbl >KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJJIEKUMH O€ClO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJOBEKa,
o0opyoBaHuEe MJi1 JEMOHCTPALMM TOYBEHHOIO MW BO3JYIIHOIO MHUTAaHUS
pacTeHM, pacilelUieHus] Kpaxmajia U OeJKOB MoJ| JAeHCTBUEM (DEPMEHTOB,
o0opyoBaHUE [Jisi JAEMOHCTPAllMM OIBITOB MO U3MEPEHUI0 KU3HEHHOU
€MKOCTH JIETKMX, MEXaHW3Ma JbIXaTEIbHbIX JIBU)KEHUN, MOJEIHU TOJIOBHOTO
MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHre TKaHEN paCTCHUI».

JlabopaTopHas padora «/3ydyeHne TKaHE KUBOTHBIX).

JlaGopaTopHas padora «/3yueHre opraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazMHOkeHUE M pPa3BUTHE OPraHM3MOB



DopMbl pa3MHOKEHHSI OPTaHU3MOB: O€Crosoe (BKJII0Yasi BETETATUBHOE) U
nosoBoe. Buapl 0ecrosoro pasMHOXKEHHSA: IOYKOBAHHUE, CHOPYJISLUS,
dbparMeHTanus, KIOHUPOBAHUE.

[TonoBoe pa3zmHoxkeHue. [lonoBeie kieTkH, uinu rameTsl. Meio3. Ctaguu
Mmenosa. [loBenenme xpomocom B menose. KpoccuHrosep. buosormueckunii
CMBICII MEHO03a U TTOJIOBOrO Ipouecca. Meo3 u €ero MeCTO B KU3HEHHOM ILIUKJIE
OpraHU3MOB.

[Ipen3zaponpiieBoe paszButue. ['ameroreHe3 y KuUBOTHBIX. [lomoBbie
xene3pl. OOpa3zoBaHME UM pa3BUTHE TMOJOBBIX KiIeTOK. CrepmaTtoreHes u
ooreHe3. CTpoeHue MOJOBBIX KIIETOK.

OmomoTBOpeHHE W AMOPHOHAIBHOE pPa3BUTHE KUBOTHBIX. CrOCOOBI
OILUIOAOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpPUONIOTHS —
HayKa O Pa3BUTUHU OPraHU3MOB. Mopgocenes — oOna u3 2enasuwvix npoobaem
ambpuonoeuu. Kownyenyus mopgocenos u moodenu mopghocenesa. Cramuun
AMOpHOreHe3a KUBOTHBIX (Ha mpuMepe JArymku). [poOnenue. Tumbl
npoOnenus. JlemepmunuposanHoe U HeOepMUHUPOBAHHOe  OpoO/eHuUe.
bnacmyna, munwer 6nacmyn. OcoOEHHOCTH JPOOJEHUS MIIEKOIMUTAIONIUX.
3apoAbllIeBbIE JUCTKM (racTpyssiiusi). 3akiaJka OpraHoB W TKaHEHd U3
3apOABIIIEBbIX JIMCTKOB. B3anMHOE BiIMSHUE YacTel pa3BUBAIOIIETOCS
3apojpliiia (AMOpHUOHATbHAS UHAYKIMS). 3aKiIa/ika [jaHa CTPOCHUS KUBOTHOTO
KaK pe3yJbTaT HEPapXUYECKUX B3aUMOJCHUCTBUM T'€HOB. BiusHue Ha
SMOPHOHANILHOE Pa3BUTHE PA3JINYHBIX (PAKTOPOB OKPYIKAIOLIEH CPEIbl.

Poct u pa3Butue xuBoTHBIX. [locTamMOpuonaneubiil nepuon. Ilpsamoe u
HempsiMoe pa3Butue. Pa3Butue ¢ Meramopdo3oM y OECrO3BOHOYHBIX H
NO3BOHOYHBIX >KMBOTHBIX. BHOJIOrMYecKoe 3HAYEHUE MPSIMOr0 M HENPSIMOTO
pa3BUTHUS, UX PACIPOCTPAHEHHUE B MpHUpoe. TUIbl pocTa )KUBOTHBIX. DaKTOPHI
peryjsiiud pocTa JKUBOTHBIX W 4enoBeka. CTaauu MNOCTAIMOPHUOHAIBHOIO
pPa3BUTHS Yy )KUBOTHBIX U yesnoBeka. [lepuoasl onTorenesa uenoneka. Crapenue
U CMEPTh KaK OMOJIOTMYECKUE TIPOLIECCHI.

Pasmuoxxenne u pasButue pacrenuid. ['ameroput u crnopodur. Meiio3 B
KU3HCHHOM TIMKJe pacteHuit. OOpa3oBaHue cmop B Tpolecce Meiiosa.
I'amerorene3 y pacrennii. OIUIOOOTBOPEHME U PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue
Y Pa3BUTHE CEMEHH.

MexaHu3MBbl pEeTyIsIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanuu

[Toptpetst: C. I'. Haamun, X. [lnemas.



Tabnunpl 1 cxembl: «BeretatuBHoe pazmHOkeHHE», «Tumnbl Oecrnoiaoro
pa3sMHOXKEHUD», «Pa3sMHOXKEHHE XJIIaMUIOMOHAABDY, «Pa3sMHOXKEHHE IBIIIEHBIY,
«PazmHOXeHue  tuape», «Mewnosz», «XpoMocombl», «l'ameToreHes»,
«CTpoeHue AMIEKIIETKH U CIIEpMAaTO3011a», «OCHOBHBIE CTAIMM OHTOTEHE3a,
«lIpssmoe m Hempsimoe pasBuTtHeE», «Pa3BuTHEe MaKCKOTO XyKa», «Pa3Burne
capaHun», «PaszButme mArymkm», «/lBOMHOE OIIONOTBOPEHHE Y LBETKOBBIX
pactenuit»y, «CTpoeHue CeMsH OIHOAOJBHBIX M JBYIOJIBHBIX PacTECHUN»,
«JKM3HEHHBII 1UKJI MOPCKOM KamycTb», <« KH3HEHHBIA LHMKI MXay,
«OKM3HEHHBIN TUKII IANIOPOTHUKAY, « KU3HEHHBIN LUK COCHBDY.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKPOIpENaparhl SHUIEKIETOK U
CIIEpPMATO30U1I0B, MOAENb «LIMKII pa3BUTHSA JIATYILKN.

JlaboparopHasi padora «l3ydeHue CTpOEHUs IOJIOBBIX KIETOK Ha
TFOTOBBIX MHUKpOIIpenaparax».

IIpakTnyeckass padora «BbIsIBICHUE NMPU3HAKOB CXOJACTBA 3apOJbIIIEH
IT03BOHOYHBIX )KUBOTHBIX).

JlabopaTopHass padora «CTpoeHHME OpPraHoB pPa3MHOKEHUSA BBICIIHNX
pacTEHUI».

Tema 11. I'eHeTMKa — HayKa O HACJEACTBEHHOCTH W M3MEHYHUBOCTH
OPraHu3MoB

Hcropust CTaHOBIIEHHUS W pa3BUTUSl T'€HETUKH Kak Hayku. PabGoter I
Menpens, I'. ne @pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YUEHBIX B PA3BUTHU
renetuku. Padotel H. K. Konerora, H. U. BaBunioBa, A. H. benosepckoro, I'.
J1. Kaprieuenko, 10. A. ®ununuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETHYECKHE IIOHATHS W CHUMBOJBL. | OMOJOTrMYHBIE
XPOMOCOMBI, AJJIENBHBIE T'€HBI, aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA W
peLeCCUBHBIN MPHU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAs JIUHUS, THUOPUJIBL,
reHotun, @eHotun. OCHOBHbIE METOAbl TEHETUKU: T'MOPUA0IOTHYECKUM,
LUATOJOTUYECKUI, MOJNIEKYJISIPHO-TEHETUYECKHIA.

JlemoHcTpanumn

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

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

JlaGopaTtopnasi paGora «Jlpo3oduna Kak OOBEKT T'€HETUYECKHUX

HCCIIEOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. I[lepBeiii 3akoH MeHaenss — 3aKoH

eauHooOpazusi THUOPUIOB TMEPBOTO MoOKoNeHUs. I[IpaBuiao AOMUHUpOBAHUS.



Bropoii 3akoH MeHnens — 3aKOH paculieryieHusl Npu3HakoB. L{urtomornueckue
OCHOBBI MOHOTHOPUIHOTO CKpeluBaHus. [ unmoreza 4yucToThl ramer.

Ananusupyoniee CKpEILBAHHUE. [TpoMexyTOUHBII XapakTep
HacJie[JoBaHusl. Paclienienne nNpru3HaKkoB IIPU HETIOJHOM JJOMUHUPOBAHUU.
HuruOpuaHoe ckpemuBanue. Tperuid 3akoH MeHnens — 3akoH

HE3aBHUCUMOTO  HacCJlelOBaHWUs  IpU3HAKOB. lLluTOnmornueckme  OCHOBBI
JTUTHOPUIHOTO CKPEIIMBAHMUS.

CuemienHoe  HacienoBanue  npusHakoB. PaGotet  T. Moprana.
CuenyieHHOE HacleIOBaHUE TEHOB, HAPYUICHHWE CLEIUICHHS MEXAY TIE€HaMH.
XpOMOCOMHasI TEOpHsL HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBI MEXaHU3M OIPEAEICHUS M0J1a. AyTOCOMBI
U II0JOBbIE XpPOMOCOMBI. ['OMOramMeTHelii ¥  I'e€TepOraMeTHBIM  IIOJ.
I'eneTnueckas CTpyKTypa IOJIOBBIX XpoMocoM. HacienoBaHue NpHU3HAKOB,
CLEIICHHBIX C TIOJIOM.

I'eHotnn kak wenoctHas cucrema. [lmeloTponusi — MHOKECTBEHHOE
nercTBUe reHa. MHOXKECTBEHHBINM ajuIen3M. B3anmMoaelcTBre HeaUICIBHBIX
reHoB. KomruiementapHocTs. Onucras. [lonumepus.

I'eneTyeCKUN KOHTPOJIb PAa3BUTHUS PACTCHUM, KUBOTHBIX M 4YEJIOBEKA, a
Takke (PU3UOJIOTMUECKUX IPOLIECCOB, MOBEACHUS M KOTHUTUBHBIX (PYHKIUH.
['eHeTnyeckue MexaHU3Mbl CHMOMOTEHE3a, MEXAaHU3Mbl B3aUMOJIECUCTBHS
«XO3fMH — Napa3suT» U «XO35IMH — MHKpOOHOM». ['eHeTHueckue acmneKThl
KOHTPOJIL U U3MEHEHUsI HacJIeICTBEHHON MH(OPMAaLIUY B MOKOJICHUSIX KIIETOK U
OpPraHHU3MOB.

JlemoHcTpanumn

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

Tabmuubr u cxembl: «llepBbiii U BTOpOI 3akoHbl Menpaens», «Tperuit
3ak0oH  Menaens»,  «AHaimsupymomee — ckpemuBanue», — «HenosHoe
JOMUHUpPOBaHHUE», «CIEIUICHHOE HACJeI0BaHUE MPHU3HAKOB Y JPO30(QUIb»,
«l'enetuka mnona», «Kapuotun uenoBeka», «Kapuotum Ipo30QuiIb,
«Kaprnotunn nTune», «MHOXKECTBEHHBIM —aiuienu3m», «B3aumopaencraue
TECHOBY.

O6opynoBanue: MOJENb JJIs JEMOHCTpAIlMU 3aKOHOB E€IWHOO0Opa3us
ruOpUI0OB MEPBOTO MOKOJEHUS U paCUICIUICHUS MPU3HAKOB, MOJENb IS
JEMOHCTpALlUA 3aKOHA HE3aBUCUMOI'O HACIIEIOBAHUS NMPU3HAKOB, MOAENb JIA
JEMOHCTPALUN CLETUICHHOTO HACJIEAOBaHUs NPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKpormnpenapar: «JIpozodumnay.

IIpakTuyeckas padora «U3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEILUBAHUA Y APO30(PUITBD.



IpakTnueckas padora «UM3ydeHwe pe3yabTaTOB AUTHOPUIHOTO
CKPEIIUBAHUA Y IPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue renotuna u cpeasl npu GopmMupoBaHuM (HEHOTHUIA.
N3MeHunBOCTh NpHU3HAKOB. KayecTBEHHbIE M KOJMYECTBEHHBIC NPU3HAKU.
Buapl N3MEHUNBOCTH: HEHACIIEACTBEHHAS U HACIICICTBEHHAS.

MoaudukanonHas HW3MEHYUBOCTh. Ponb cpensl B (popmMupoBaHUM
MOIU(PUKAUOHHOM M3MEHYUBOCTH. Hopma peakuuu MIpU3HAKa.
Bapuarnmonnsiit psang u BapuanuonHas kpuBas (B. Moranncen). CsoiicTBa
MOAU(PUKAITIOHHON U3MEHUHNBOCTH.

I'enoTunnueckas NU3MEHYUBOCTD. CsoiicTBa T€HOTUIINYECKOU
W3MEHYMBOCTH. BHABI T'€HOTHIIMYECKOH M3MEHUYMBOCTH: KOMOMHATHBHAI,
MYyTallMOHHAs.

KomOunaTuBHas m3aMeHYMBOCTb. Mei03 M MOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHOM W3MEHYUBOCTU. Poab KOMOWHATUBHOM HW3MEHUYMBOCTH B
CO3/IaHUM T€HETHUYECKOTO pa3HoOOpa3us B Ipejenax OJHOTO BHUA.

MyTalMoHHasE U3MEHYMBOCTh. BUIbI MyTaluii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W HHAYUHUPOBAHHBbIE MyTalud. SepHbIE W
nuToruiazMaTuyeckue  Myrtanud. (COMarM4ecKMe U TOJIOBBIE  MYTAIlUU.
[IprunHbI BOBHUKHOBEHUS MyTaluil. MyTareHsl U UX BIMSHUE HA OPTaHU3MBI.
3aKOHOMEPHOCTU MYTAIIMOHHOTO MPOLECcCa. 3aKOH TOMOJIOTUYECKUX PSIOB B
HacnenctBeHHoi u3menunBocT (H.M. BaBunos). BHesiepHas "3MEHUMBOCTD U
HACJIEICTBEHHOCTb.

Onuecenemuxa u INUCCHOMUKA, pPOTb INULEHeMUYecKUx @axkmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMO8.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. N. BaBuios.

Tabmuiet u  cxembl: «Buasl usmeHuumBoctw», «MoaudukanronHas
W3MEHUYHBOCTDY, «KomOnHaTnBHAsS U3MEHUHMBOCTDY, «Meiio3y,
«OnnonorBopenue», «l'eHeTHdyeckue 3a0oyieBaHUS — 4elloBeka», «Bumisl
MYTaIAN.

O6opynoBanue: KUBbIE U TepOapHbIe IK3EMILISIPhl KOMHATHBIX PACTCHHI,
pucyHku (doTtorpaduu) >KMBOTHBIX C PA3TMYHBIMU BUIAMH U3MEHYUBOCTH.

JlabopaTopHasn padora «HccnemoBanne 3aKOHOMEPHOCTEU
MOAU(UKAIIMOHHON HW3MEHYMBOCTH. [locTpoeHWe BapuallMOHHOTO psiaa U
BAPUALIMOHHOU KPUBO».

IIpakTuyeckas padora «Mytammum y apo3oduibl (Ha TOTOBBIX
MUKpOIpenaparax)».



Tema 14. I'eHeTHKAa YeJIOBEKa

Kapuorun uenoseka. MexayHapoiHas mporpamMma UCCIIEIOBaHUsI T€HOMA
yenoBeka. MeToabl HU3Yy4YEHUs] TEHETUKHM 4YEJOBEKAa: TIeHEaJIOTMYeCKHi,
OJIM3HEIIOBBIMN, IIUTOTCHECTUYCCKUIA, MOMYJISIIMOHHO-CTAaTUCTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHnHoe ONPEAECIICHHE TeHOTHIIA:
MMOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM YKCJIE C HOMOIIBIO
[I11P-ananu3a. HacnencTBeHHple 3a0o0JieBaHHS  YeIOBEKa. I eHHBIE U
XPOMOCOMHBIE 0oe3Hn YyeJIoBeKa. bone3nn c HacCJICJICTBEHHOM

IPENPACIOIOKEHHOCTBIO. 3Ha4eHHE MEIULUHCKON TCHETUKH B
MPEAOTBPALICHUHU U JICYEHUU F€HETHYECKUX 3a00JieBaHUM yenoBeka. Meauko-
F€HETUYEeCKOe  KOHCyJabTUpoBaHue.  CtBosoBble  KieTKW.  [loHsiTHE

«TEHETUYECKOTO Tpy3a». ITUYECKHE AacCHeKThl HCCIeAOBaHUN B 00JacTH
PEIaKTUPOBaHUs T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (GakTophl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3uYeCKOMYy W XMMHYECKOMY  3arpsi3HEHUIO  OKpY’KaloIed  Cpefbl.
['eneTnyeckas npenpacnoiOKEHHOCTh YEJIOBEKA K MATOJIOTHSM.

JdemoHcTpanumn

Tabnuup u cxemsbl: «Kapuotun yenosekay, «MeTonbl U3y4eHUsI TEHETUKU
yesoBekay, «I'eHeTnyeckue 3a00JIeBaHUsI YETTOBEKay.

IIpakTnyeckas padora «CocTaBieHne U aHAINU3 POAOCIOBHOW.

Tema 15. Cesntekniusi opraHnu3mMoB

JlomecTuKanus U CelIeKIUs. 3apOkKIACHUE CEIEKIMU W JTOMECTUKAIIUH.
VYyenue H. W. BaBumoBa o IleHTpax mpoMCXOXIECHHUS W MHOTO00pa3us
KYJIbTYPHBIX pacTeHul. PoJib CeNeKIMu B CO3JaHUU COPTOB PACTEHUN U MOPOJ,
#*uBOTHbIX. CopT, mnopoma, mTaMM. 3aKOH TOMOJIOTHYECKHUX PSIOB B
HacieAcTBeHHOM wu3MeHunmBocTH H. WM. BaBuioBa, ero 3HaueHue I
CEJICKIIMOHHOM paboTHI.

Metoasl cenekimoHHOW paboThl. MCKYyCCTBEHHBIM OTOOp: MacCOBBIN U
WHIUBUAYAJIbHBIA.  JTambl  KOMOWHAIIMOHHOW  celekuuu.  McmblTanue
MPOU3BOAUTENECH MO MOTOMCTBY. OTOOp MO TE€HOTHUIY C MOMOILIBIO OIEHKU
¢dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbio aHanu3a JIHK.

HckyccTBEeHHBI  MyTareHe3 Kak METOJ] CEJIEKIIMOHHOW  paboThl.
PaguanyoHHpli M XUMHUYECKHMKA MyTareHe3 Kak MCTOYHUK MyTalud Yy
KYJIbTYpHBIX (hOpM OpraHu3MoB. Mcmosib30BaHHE T€HOMHOTO PEIaKTUPOBAHUS
1 MeTos10B pekoMOnHaHTHBIX JIHK mis momydenus ucxoaHoro Marepuana Jjist
CEJICKLINH.

[Tonmyuenue MOJIUIUIONIOB. BryTtpuBnaosas TUOpUTU3ATIHSL.
bnuskopoacTBeHHOE  CKpemMBaHue, WM uHOpuaAuHT. HepoacTBeHHoe



CKpenuBanue, wim aytopuauur. ['ereposuc u ero nmpuunHbl. Mcmons3oBanue
retepo3uca B cenekuun. Otnanénnas rudbpunuzanus. [Ipeononenue 6ecrioaus
MEXBUJOBBIX THUOPUIIOB. [lOCTHIKEHMSI CENEeKIMU PpACTEHUH U S>KUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHue U U3yYCHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUI
U WX JUKAX PpOAWYEH IS CO3JaHUS HOBBIX COPTOB U THOPHUIIOB
CEJIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasienue
2CHeMUYeCKUMU  pecypcamu  CeNbCKOXO3SAUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YeNAX YIYUUIeHUS CYWeCmBYIOUWUX U CO30AHUS HOBbLX HOPOO,
JUHULL U KPOCCOB, 8 MOM HYUCIe C NPUMEHEHUEM COBPEMEHHbIX Memo008
HAYYHbIX UCCTIe008ANHUL, NEPEed0BbIX U0l U NePCNEeKMUBHBIX MeXHOI02ULL.

JdemoHcTpanuu

[Toptpetsi: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsanenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuiet u  cxeMmbl: «lleHTpbl TPOUCXOXKIEHUS W MHOTrooOpaszus
KYJbTYPHBIX PacTEHUi», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHOU
U3MEHUUBOCTHY», «MeToapl cenekiun», «OtnanéHHas ruOpuan3anus»,
«MyTtarenes».

JlaGopaTtopHasi pabGora «/I3ydyeHue COPTOB KyJIbTYpHBIX DPAacTEHUU H
MOPOJT JOMAITHUX KUBOTHBIX).

JlabGopaTopHas padora «/3yueHre METOJ0B CEJICKIIMU PACTCHUIN.

IpakTnueckas padora «IIpuBuBKa pacTeHUIN».

Ikckypceusi «OCHOBHBIE METOJIbI M JOCTHIKEHUS CEJICKIMU PACTCHUH U
KUBOTHBIX  (Ha  CEJIGKIMOHHYIO  CTaHIMIO,  IUIEMEHHYIO  Qepmy,
COPTOUCTIBITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, B J1a0OpATOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHOJI0THSA U CHHTETHYECKAS OMOJI0TUS

OOBeKThI, UCIIOJIB3yEeMble B OMOTEXHOJIOTHUU, — KJIETOUHBIE M TKaHEBbHIC
KYJbTYpbl, =~ MHUKPOOPTaHM3MbI, WX  XapaKTepUCTHUKA. TpagulliOHHAas
OMOTEXHOJIOTHS: XJIeOOMEeUeHre, TOJyYeHHE KHUCIOMOJIOYHBIX MPOJYKTOB,
BuHOAenue. MukpobOuonorudeckuii cuHTe3. OOBEKTHI MUKPOOHOTOTHYECKUX
TexHoJsoruii. [Ipon3BoAcTBO OeKa, aMUHOKUCIOT U BUTAMHUHOB.

Co3nanue TeXHOJOTUM U MHCTPYMEHTOB II€JICHAINIPABICHHOTO W3MEHEHHUS
U KOHCTPYUPOBAHUS TEHOMOB C II€JIBI0 TOJYYeHHUsT OpPraHUu3MOB U HX
KOMITOHEHTOB, COJICPKAIINX HE BCTPEUAIOIIUECS B MMPUPOJIC OMOCUHTETHIECCKUE
MyTH.

Knerounas naxxenepus. MeToasl KyJbTYpbl KIIETOK U TKAHEW PACTCHUN U
KUBOTHBIX. Kpuobanku. ComaTuueckass THOpUIM3AIUS W COMATHYECKUM



smOpuorenes. Vcnonp30BaHue ramionioB B CeNEKIMHU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Hcnonvzosanue  MOHOKIOHAIbHBIX u
NOJUKTIOHANbHBIX aHmumen 6 Meduyune. VICKYCCTBEHHOE OILIOJIOTBOPEHHUE.
PekoHCTpyKIMS  SIMIEKIETOK W KIOHUPOBAHME  JKMBOTHBIX.  MeTog
TPAHCIUIAHTALIUK SJEp KIETOK. Texnonocuu 0300poénenus, Kyaibmueuposanus u
MUKDPOKIOHATLHO20 PASMHONCEHUS CENIbCKOXO3AUCTNGEHHBIX KYIbIMYD .

XpoMOCOMHass M TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha U
koHcTpyupoBanue  pexkomOuHantHeix JHK.  Cozoanue  mpanceennvix
opeanu3mog. JIOCTMKEHUS M NEPCHEKTUBBl XPOMOCOMHOM M TI'€HHOU
WHXEHEPUU. DKOJIOTUUECKUE U ITUYECKUE MPOOIEeMbl TEHHONW HH)KEHEPHH.

Memuuunckue Ouotexnonorud. IloctreHomHass muQpoBas MeTUIMHA.
[TIIP-gquarHoctuka. MeTaO0JIOMHBIA aHadu3, TEHOLICHTPUYECKUM aHaju3
[IpOTEOMA YEJIOBEKA I OLIEHKU COCTOSHMS €ro 310poBbi. Mcmosb3oBaHue
CTBOJIOBBIX KIJIETOK. TapretHas Ttepanus paka. 3D-Ouomnxenepus s
pa3paboTKu (YyHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJOTWH, CO3AaHUs
KOMILJIEKCHBIX TKaHEH COYETaHUEM TEXHOJIOTHM TPEXMEPHOTO OMONMPUHTHHIA U
ckaddonnuHra Ui perieHus 3a/1a4 NepcoHaIn3uPOBAHHON METUIIUHBI.

CoznaHne BEKTOPHBIX BaKLUH C LIEJIbI0 0OecreueHUs] KOMOMHUPOBAaHHOM
3amuThl OoT Bo30yaureneit OPBU, ycTaHOBIEHHE MOJIEKYJIAPHBIX MEXAHU3MOB
¢yukunonupoBanusi PHK-copepkamux  BUPYCOB, BBI3BIBAIOIIUX  0CO0O
oracHble 3a00JIeBaHNs YEJIOBEKA U )KMBOTHBIX.

JdemoHcTpanumn

Tabmuubpr wu  cxemsl:  «Vcnonp30BaHWE  MHUKPOOPTaHHW3MOB B
MPOMBILIIJICHHOM — TIPOU3BOACTBE», «Knerounas wumxenepus», «['eHHas
WHXXEHEPUS.

JlaboparopHasi pa6ora «/3ydeHue o0beKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llonyyeHre MOTOYHOKUCIBIX POAYKTOBY.

JKeKypeuss «buorexHosmorus — BaxKHEWIIas NPOWU3BOAUTEIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

11 KITACC

Tema 1. 3apoxkneHue ¥ pa3BuTHE IBOJIOIUOHHBIX NMPEACTABJICHUN B
Onosiorum

OpomonmonHas teopuss Y. JlapBuHa. IlpeanochulKu BO3HMKHOBEHMS
napBuHHM3Ma. JKW3Hb U Hay4yHas nesaTenbHocTh Y. JlapBuHa.



JIBikyume cuibl  dBosonuMu  BUjoB 1o Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTh Pa3MHOXKEHUSI OpPraHW3MOB, HACJIEJACTBEHHAs W3MEHUYUBOCT,
O0opb0a 3a CyIIecTBOBaHHE, €CTECTBEHHBIM U HCKYCCTBEHHBIN 0TOOD).

Odopmienne cunteTnueckoil Teopuu sBomtonuu (CTI). Heittpanbhas
teopusi HBomonuu. CoOBpeMEHHas SBOJIOIMOHHAs OHOJOTUS. 3HAYCHHE
ABOJTIIOIIMOHHOW Teopuu B (OPMHUPOBAHUHM €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa.

JdeMoHCcTpanuu

[Toptpetsi: Apuctorens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosnwe, Y. lapun, C. C. YerBepukos, U. U. llImansraysen, Jx. Xomnngeiin, /1.
K. benses.

Tabmuupr u cxembl: «Cucrema xuBoil npuponsl (mo K. JlunHero)y,
«JlectHuna xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmMupoBaHus
MPUCIIOCOOJICHUN y pacTeHUM W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapupyra myremectsus Y. lapsunay, «Haxoaxkm Y. [lapBuna», «Popmbl
OoppOBl  3a  cymiecTtBoBaHue», <«llopoabl romybeit», «MHoroobdpasue
KyJIbTYpHBIX (GopM KamycThl», «Iloponbl goMaliHMX >KUBOTHBIX», «Cxema
oOpazoBanusi HOBbIX BuJ0B (1o Y. JapBuny)», «Cxema COOTHOIICHHUS
JBIDKYIIUX CHJI 3BOJIONUNY, «OCHOBHBIC MOJIOKEHUSI CUHTETHUYECKON TEOpUU
ABOJIFOLIUNY.

Tema 2. MUKPO3BOJIIOLNSA U €€ Pe3yJIbTAThI

[Tonynsiuuss Kak »JeMeHTapHas eauHuua »Bodtouud. COBpEMEHHbIE
METOJIbl OIICHKM TE€HETUYECKOTO pa3HOooOpa3usi M CTPYKTYPHI TOIMYJISIIHIA.
N3menenne reHOPOHIAa MONYJALMH KaK 3JIEMEHTAPHOE SBOJIIOLIMOHHOE
siBJIeHUE. 3aKOH reHeTnueckoro paBHoBecus . Xapau, B. Baitnoepra.

DOneMeHTapHble (aKTOPhl (ABMKYIIUE CHUJIBI) SBOJTIONUUA. MyTarmoOHHBINA
npouecc. KomOunatuBHas wu3MeHYUMBOCTh. [Jlpeiid TeHOB — choydaliHbIe
HEHAIIpaBJIECHHbIE W3MEHEHMs] 4YacToT ajulesned B mnomymauusax. Oddexr
ocHoBarelnsd. Idpgexkm Oymuiiounoeo eopaviuika. CHudceHue 2eHemuyeckKko2o
pasznoobpazus: npudunsl u cieocmsus. Ilposenenue sghgpexma opetigha cenos 6
bonvuwux u  maneix nonyaayusx. Murpanun.  V30omsSmus  MOMYJISIIAMN:
reorpadudeckas (IpoCTpaHCTBEHHAsS ), OMOJIOTUYECKast (PEPOTyKTUBHAS ).

EctecTBeHHbIll 0TOOp — Hampaisitomuid (akTop 3BoJoUMH. DOpMbI
€CTECTBEHHOI0 OTOOpa: JABWXKYUIUH, CTAaOWIM3UPYIOIIMMA, pa3pbIBAIOIIMIA
(mm3pyntuBHBIN). [lomoBoi 0T6Op. BO3HHKHOBEHNE M ABOIOIUS COITUATBHOTO
MIOBEJICHUS 'KUBOTHBIX.

[Tpucnoco06IeHHOCTh OPraHU3MOB KaK pe3yiabTaT MHUKPOIBOJIIOIUH.
Bo3HukHOBEHHE  TPUCNIOCOOJIEHUA Yy  OpraHu3MoB.  ApoMopdo3bl U



UIA0AJANTaLHH. [Ipumepsbl PUCTIOCOOICHU y OPraHu3MOB:
Mopdosorndeckue, (HU3UOIOTHUECKHE, OHMOXMMUYECKHE, TOBEACHUYCCKUE.
OTHOCHUTENBHOCTD MPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kxputepun u cTpykrypa. BupooOpasoBaHue Kak pe3ysibTar
MUKpO3BOIIOIUHU. M3omsius — kimoueBoil paktop BumooOpazoBanus. [lytu u
CIIOCOOBI BHUI000pa30BaHUS: aJIoNaTPUUYECKOe (reorpaduueckoe),
CUMIIATpUYECKoe  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (MOJUIUIOUIU3AIINS,
rudpuauzanms). JuTenbHOCTh IBOJIIOIIMOHHBIX MPOIECCOB.

Mexanuzmbl (HOpMUPOBaHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp sBomonmoHHOM Ouonornu B pa3pabOTKEe HAyYHBIX METO/OB
coxpaHeHus1 Onopa3zHooOpa3rs. MUKPOIBOIIONUS W KOABOJIOIHS MMAPA3UTOB H
uX Xo3sieB. MexaHusmbl (HOpPMHUPOBAHUSA YCTOMYMBOCTH K AHTUOMOTHUKAM U
crtoco0Obl OOPHOBI ¢ HEH.

JlemoHCcTpauun

IToptpetsr: C. C. UeTBepukos, O. Maiip.

Tabmuiel 1 cxembl: «MyTallMUOHHAsT M3MEHYMBOCThHY», «llomymnsuuronHas
CTpyKTypa Buza», «Cxema mposiBIeHUsT 3akoHa Xapau—BaiinOepray,
«JIBUKyIlIME CHUJIBI 3BOJIOLUN», «IJKOJOTMYECKAs] HW30JSALUSA MOIYJISLHMA
ceBaHCKOU (openuy, «I'eorpaduyeckas U30JALMUS JTUCTBEHHULIBI CUOUPCKOU U
JUCTBEHHUILIBI JaypcKoity, «llomynsiroHHbBIE BOJHBI YUCICHHOCTH XHUIHUKOB
U KepTB», «Cxema JIeUCTBHUS €CTECTBEHHOTO oTOopa», «Dopmbl OOPHOBI 3a
CylIeCTBOBaHUE», «MHAYCTpUATBHBIM METaHu3M», <OKHBBIE HMCKONIAeMBbIC»,
«IToxkpoBUTENBCTBEHHAs] OKpacKa KUBOTHBIX», «lIpemynpexnaromas okpacka
KUBOTHBIX»,  «Dusnonorndyeckue  amanranuu»,  «lIpucrnoco6ieHHOCTh
OPraHu3MOB U €€ OTHOCUTEIBHOCTHY», «Kpurepuu Buma», « Buabl-IBOMHUKNY,
«Ctpyktypa BHaa B mpupoae», «Cmocobbl  BHUA00O0pa3oBaHUSY,
«I"eorpaduueckoe BUI000pa30BaHUE TPEX BUJIOB JIAHIBIIIEN,
«IKOJIOTHYECKOE BUI000pa30BaHUE BUAOB CUHUIL, «llonumionibl pacTeHuin»,
«KarmycTHO-peieuHbIN THOPUIT.

OGopynoBanue: repbapuu pacTeHUM, KOJUICKIMU HACEKOMBIX, dYyuesa
OTUI] U 3Bepel C MpUMEPAMH PA3TUYHBIX MPUCIOCOOJICHHUH, Yydena NTHUIl U
3BEpeil pa3HbIX BUIOB, TepOapUu pacTeHUN OJIM3KUX BHIIOB, 0OPA30BABIIUXCS
Pa3JIMYHBIMU CTIOCOOAMH.

JlaGopaTopHasi padora «BbIsBIIEHME HU3MEHYMBOCTH y OCOO€H OJHOTO
BUJIY.

JlaGopaTtopnasi padora «IIpucrocoOiieHHs OpraHM3MOB M  HX
OTHOCHUTEJIbHAS 11€JIECO00Pa3HOCThHY.



JlabopaTopnass padora «CpaBHeHHE BHJIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BOJIIOLMS U €€ Pe3yJibTAThI

Metoabl wu3ydeHHs MakposBoiionuu. IlanmeoHTonornyeckue MeETOIBI
u3ydeHus oHBomouuu. Ilepexomnbie (opmbl U (GUIOTEHETUYECKUE PSABI
OpTraHHU3MOB.

buoreorpaguyeckue mMeToapl uzyueHus sBoiounu. CpaBHeHue (iopsl U
(ayHbl MaTepukoB U OcTpoBOB. buoreorpaguueckue obnactu 3emiuu. Bumabl-
DHJIEMUKH U PEITUKTHL.

OMOpHOJIOTHYECKME W CPAaBHUTEIBHO-MOP(OJOTHYECKHE  METObI
M3YYCHUS SBOMIONMH. ['eHeTHMueckne MeXaHW3Mbl SBOJIOIMHM OHTOTEHE3a U
HOSIBJICHUS. 3BOJIOLUOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE W aHAJOTUYHbBIC
opranbl. PynumeHTapHble OpraHbl U aTtaBU3Mbl. MoJEKyJIIpHO-T€HETHUECKHE,
OMOXMMHYECKHE W  MaTeMaTUYeCKUE METOABl  HM3yUeHHUS  DBOJIOLHHU.
['omonornynsie reHpl. COBpEMEHHbBIE METOABI TOCTPOCHUS (PUIOTEHETHIECKIX
JICPEBHEB.

XPOMOCOMHBIE MyTaIlM1 U 3BOJIIOLMSI TEHOMOB.

OOmue 3aKOHOMEPHOCTH (MpaBwiia) HSBOJMOUUH. [IpuHyun cmeHsl

GdyHKyu. Heob6patumocTs ABOJIIOLIUH. AnanTtuBHast paauanusi.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIUH.
JemoHcTpanuu
IToptpetsl: K. M. Bap, A. O. KoBanesckuit, ®. Mrosiep, 3. ['ekkenb.
Ta0au1s! u CXEMBI: «PUI0reHEeTUYECKUMN s JIOIIagn»,

«ApxeonTtepukcy», «3Bepo3yOnie smiepbl», «Creronedanby, «PuHHOGUTH,
«CeMeHHbIE NanoOpOTHUKWY», «buoreorpaduueckue 30HbI 3eman», «perd
KOHTHUHEHTOB», «PenukTel», «HauanbHble cTaauu 3MOpHOHAIBHOTO PAa3BUTHUS
IIO3BOHOYHBIX JKMBOTHBIX», «l OMOJIOTMYHBIE W AHAJIOTUYHBIE OpTraHbI»,
«PynuMeHTb», «ATaBU3MBD), «XpPOMOCOMHBIE HAOOpHI 4YeJlOBEKa U
muMnanie», «l'JaBHble HalpaBieHUs 3BOIOUUNY, «OOIlIMe 3aKOHOMEPHOCTH
HBOJIFOLIUN.

ObopynoBaHue: KOJJIEKIUU, repOapuu, MYJSKH HCKOMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB
Y aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenue u pa3BuTHe *KU3HU Ha 3emJie

Hayunble rumores3bl NMpOUCXOXKIEHHS >KM3HU Ha 3emie. AOHWOreHes u
naHcnepmusa.  JloHaydyHble  IpEACTaBICHHS O  3apOXKIACHUHU  KU3HHU
(kpeaumonu3M). ['mmore3a NOCTOSHHOIO CAaMO3apOXKACHHUS KU3HU U €€



onpoBepxkeHue onsitaMu  ®. Pemmu, JI. Cnammanunanm, JI.  Ilacrepa.
[IpoucxoxneHne Ku3HU U aCTPOOHOIOT U

OcHOBHBIE ~ JTambl  HEOpraHW4Yeckow  sBomronuu.  [lnanerapnHas
(reonoruyeckasi) SBOJIOLUA. XUMHUYECKas HBOJIONMSA. AOHUOTEHHBIN CHUHTE3
OpraHu4ecKkux BewecTB u3 Heopranmyeckux. OmbiT C. Mwumiepa u I'. FOpu.
OO0pa3zoBanue moauMepoB W3 MoHOMepoB. KoamepBathas rumoteza A. .
Onapuna, runore3a mnepBuuHoro OymnboHa JIk. XosnelHa, reHeTUyecKas
runore3a . Mémnepa. Pubosumbr (T. Yek) m rumoreza «mupa PHK» V.
['unGepra. ®opmupoBanre MeMOpaH U BOZHUKHOBEHUE TIPOTOKIETKH.

Hcropust 3emnn u MeToapl €€ u3ydeHus. Mckomaemble OpraHHMYECKHUe
octarku. ['eoxpoHonorus u e€ meroAbl. OTHOCHUTENbHAs W aOCOJIOTHAS
reoxpoHosiorus. I'eoXpoHosiornyeckas 1Kasa: 30Hbl, dpbl, IIEPUOBI, SIOXU.

HavanbHble 3Tanbl opraHudeckoil 3Bosronuu. llosiBiaeHHE M 3BOJIFOIUSA
MEPBBIX KJIETOK. DBOJIIOIMS MeTa0oau3Ma. BO3HUKHOBEHNE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKpPOOHBIE OMOIUIEHKM Kak aHajlor IMEpBbIX Ha 3emile
coobuiecTB. CTpoMaToauThl. [TpoKkapHOTHI U 3yKapuOTBHI.

[Ipoucxoxaenue YKapuoT (cumOuorenes). DBOJIIOIIMOHHOE
IIPOUCXOXKIAECHUE BUPYCOB. IIpOMCXOXKIEHHE MHOTOKJIETOYHBIX OPraHU3MOB.
BoO3HMKHOBEHHE OCHOBHBIX TPyl MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIIOIMU BBICITUX pacTeHuil. OCHOBHBIE apoMOP(O3bI
pacrenuil. Beixon pacrenunit Ha cymy. llosBieHue CIOPOBBIX pacTeHUN U
3aBoeBaHue UMM cymu. CeMeHHble pacTeHus. [IpoHcxXoKIeHHE IBETKOBBIX
pacTEHUN.

OcHOBHBIE ATalbl ABOJIOLUUN KUBOTHOrO MUpa. OCHOBHbIE apoMOpP(O3bI
KUBOTHBIX. Bennckas ayna. KemOpuiickuil B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunoB. [lepBble  XopmoBble KHMBOTHbIE. JKu3Hb B BOAE. OBOJIIOLMA
no3BOHOYHBIX. [Ipoucxoxnenue ambudbuii u pentwmid. [IpoucxoxaeHue
MiekonuTamux u nTul. [lpuHnun kmrodyeBoro apomopdoza. OcBoeHue
0€eCr03BOHOYHBIMU U MTO3BOHOYHBIMU )KUBOTHBIMU CYIIIH.

Pa3BuTtne xu3HM Ha 3emuie MO 3paM W NEPUOAAM: apXeW, MPOTEPO30H,
nmajgeo30i, Me3030i, KaiiHo30M. OOmas xapakTepucTHKa KIMMara |
reojlornyeckux mnpoueccon. [losiBlieHne U paclBET XapaKTEPHbIX OPTaHU3MOB.
VYriieobpazoBaHue: €ro ycioBUs U BIMSHHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHHUSI — SKOJOTUYECKUE KPU3UCHI Mpouioro. [TpuunHbl
U CIIEICTBUS MAacCOBBIX BbIMUpaHUN. COBPEMEHHBIM SKOJOTMUECKUUA KPHU3HC,
ero ocooennoctH. [Ipobiema coxpanenus 6nopasHooOpas3us Ha 3emiie.

CoBpemeHHas cucteMa oprannyeckoro Mupa. [IpuHIune! kiaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE IPYIIIBI OPTraHU3MOB.



JeMmoHCcTpanumn

[Toptpetsi: @. Penu, JI. Cnannanuanu, JI. [Tactep, U. 1. Meunuxkos, A.
N. Onapumn, [Ix. Xonneitn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6muier 1 cxemsl: «Cxema onbiTa @. Penny», «Cxema omnbita JI. IlacTepa
[0 M3YYECHHIO CaMO3apoKJeHus ku3Hu», «Cxema ombita C. Mmmepa, I
Opu», «Itansl HeOpraHUYECKOU BOIOIUNY, «['e0XpoHOIOTHYECcKas IIKaiay,
«HauvanpHble 9Tanbl OpraHvyecko sBomronum», «CxemMa o00pa3oBaHUs
AyKapuoT MyTéM cumOuoreHesza», «Cucrema XuUBOH NpUpoOab», «CTpoeHue
BUpyca», «Apomopdo3bl pacteHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIC
BOJOpOCIN», «MHOrOKIETOUHBIE BOHOPOCIN», «Mxu», «llanmopoTHukny,
«l"onocemennbie pacTeHus’», «OpraHbl 1BETKOBBIX pacTeHui», «Cxema
Pa3BUTHS KUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIXY», «lIpocTeitmmey,
«Kumeunononoctueie», «Ilmockue uyepBu», «UneHucronorue», «PriObY,
«3emHOBONIHBIEY, «lIpecMmbikarommecs», «lltuuey, «MiekonuTarIe,
«Pa3BuTHe XU3HU B apXEUCKOM 3pe», «Pa3BuThe XKU3HM B NPOTEPO30MCKOU
ape», «Pa3BuTme JKW3HM B NaNEO30MCKOM d3pe», «Pa3BurHe XKuU3HM B
M€3030MCKOU 3pe», «Pa3BuTHE XKU3HU B KaWHO30MCKOM 3pe», «CoBpeMeHHas
CHUCTEMa OPraHUYECKOTO MUPay.

OGopynoBanue: repdbapuu pacTEHUM pPa3IUYHBIX OTHENOB, KOJUICKIIUU
HAaCEKOMBIX, BJIaXHBbIE TIpenapaThl JKUBOTHBIX, PAKOBUHBI MOJUIIOCKOB,
KOJUIEKIIMM MTIJIOKOKUX, CKEJIEThl MO3BOHOYHBIX YKMUBOTHBIX, Uyyesia MNTHUIl U
3BEped, KOJUIEKIIMM OKaMEHEJOCTEHW, TMOJE3HbIX HCKOMAEMBbIX, MYJISIKH
OpraHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHas JabopatopHas padora «MoaenupoBaHue —OIBITOB
Munnepa—tOpu 1o  u3ydeHHIO a0UMOT€HHOTO CHHTE3a  OPTraHUYECKUX
COCIMHEHUI B IEPBUYHON aTMoc(epey.

JlabopaTopnas pabora «V3ydeHue U ONMUCAHHWE MCKOMAEMbIX OCTATKOB
JIPEBHUX OPTaHU3MOBY.

IpakTnueckass padora «/3yueHne ocoOCHHOCTEH CTpOEHHUS pacTEeHUM
Pa3HBIX OTAECIOBY.

IIpakTuyeckas  padora  «/3ydyeHne  OCOOEGHHOCTEN  CTPOCHUS
MMO3BOHOYHBIX )KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ0BeKa — AaHTPOIOIeHe3

Paznensl 1 3anaun aHTpONOJOTrUU. METOIbl AHTPOMOJIOTHH.

CraHoBjeHUE MPEICTABICHUIN O MPOUCXO0XKICHUU YeJIoBeKa. Peuruno3uoie
BO33peHUsa. COBpEMEHHbIC HAYYHbIE TEOPUH.

CxoncTtBO uenmoBeKa € JKMBOTHBIMU. (CHCTEMATHYECKOE TMOJI0KEHUE
yenoBeka. CBHUAETENBCTBA CXOJACTBA YEJIOBEKA C KUBOTHBIMU: CPABHUTEIBHO-



Mopdonoruueckue, AMOPHUOJIOTUYECKHE, ($u3M0I0T0-OMOXUMHYECKHE,
noBefeHueckne. OTIMYMs 4YeloBeKa OT JKUBOTHBIX. lIpAMoxoxkaeHue u
KOMIIJIEKC CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOU
CUTHAJIBHON CUCTEMBI.

JBwxkymme  cuibl  ((hakTOpbl) — aHTPOIOTeHe3a:  OHOJOTHYECKHeE,
counanbHbie. COOTHOIICHHE OWMONOTMUECKUX W COLHUANbHBIX (HDaKTOPOB B
AHTPOIIOTCHE3E.

OcCHOBHBIE CTaJJUN aHTPOIIOTreHe3a. PaHHNE YenoBekooOpa3Hble 00e3bsIHbI
(MIpOKOHCYNBI) M paHHUE MOHTHJbBI — OOLIME NPEIKH YeIOBEKOOOPa3HBIX
00e3bsiH U JIoACH. ABCTPAJONHUTEKHM — JIBYHOTHE Npenku mojed. YenoBek
YMEIbIM, NEPBbIE HU3TOTOBJICHUS OPYAUU Tpyha. YeloBeK NpAMOXOAAIMN U
NEepBBIM BBIXOA JroAei 3a mpenensl Adpuku. YenoBek reinenbOeprckuii —
o0 MpeAoK HEaHJEPTaIbCKOTO YEJIOBEKa M YesIOBeKa pa3yMHOro. YeaoBek
HEAHJIEPTAICKUM KaK BUJ JIFOAEH XOJOJHOrO Kiumara. YenoBeK pa3yMHBIH
COBPEMEHHOTO THIIA, JACHUCOBCKAW YEIOBEK, OCBOCHHUE KOHTMHEHTOB 34
npeaenamu Adpuku. [TaneoreneTrka U najeoreHOMHKA.

DBOJIOIUS COBPEMEHHOTO 4esioBeKa. EcTecTBeHHBIN 0TOOP B MOMYJISILIUSIX
yenoBeka. MyTanmoHHbIi nporecc u noaumMopdusm. [lonynsnuoHHbIE BOJHBL,
Ipeid reHoB, MUrpamus u «3PQGEeKT OCHOBATENN» B MOMYJISALHIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseyeckue pacel. [loHsate o pace. bompuime pacel: eBponeougHas
(eBpa3wmiickasi), aBcTpajo-HErpoujHasi (dKBAaTOpUajbHas), MOHIOJOUIHAS
(a3marcko-aMepuKaHcKas). Bpems W myTH pacceneHusi 4esloBeKa IO IIaHETE.
EnuHacTBO yenoBeweckux pac. HaydHas HECOCTOSTENBHOCTH  pacu3Mma.
[Ipucnoco0IeHHOCTh YE€IOBEKa K pPa3HbIM YCIOBHUSIM OKpY)KAarOUIeH Cpelbl.
Brnusaue reorpaduueckord cpembl u jpeiida TeHOB Ha MOPQOJIOTHIO U
(U3HOTOTHIO YeTIOBEKa.

MexaucuurinHapHble METOAbl B (u3uueckol  (OMOJIOTUYECKOM)
AHTPOMOJIOTUH.  DBOJIIOLMOHHASL ~ AQHTPONOJIOTMS W MaJEOAHTPOIIOIOTHSA
YEJI0BEYECKHX MOMYISAUNANA. broconuanbHble UCCAEN0BAaHNS IPUPOIBI YETOBEKA.
HccnenoBanue KO3BOMIOIMHN OMOJIOTMYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanuun

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

Tabmuiet U cxeMbl: «MeToabpl aHTpomoJioruny, «['oJoBHONW MO3T
yenoBeka», «YemoBekooOpasHble 00€3bsSHBDY, «CKEJIeT 4YeloBeKa U CKEJeT
muMIanse», «PyaIuMeHTsl U aTaBu3MbD», «/[BHXKylIue CHIIBI aHTPOIOTEHE3AY,
«OBOJIIOIMOHHOE [JPEBO YEJIOBEKA», «ABCTPAJONUTEK», «HEIOBEK yMENBIIN»,
«Yenosek mpAMOXOmAIIMINY, «JleHHCOBCKUI 4enoBek» «Heanmepranbubhy,



«KpomanboHLB, «I[Ipeakn yenoBekay, «ITambl IBOJIOLNUN YeJIOBEKay, «Packl
YEIOBEKA.

O6opynoBanue: MYJISDKA OKaMEHEJNOCTeH, MPEeAMETOB MaTepHalbHOU
KyJIbTypbl TPEIKOB YejoBeKka, penpoaykiuu (dororpaduu) KapTUH C
MUDOTOTHYECKUMH W OUOJICHCKUMH CIOKETaMH TIPOMCXOXKICHUS YeIOBEKa,
¢dororpaduu HaXOAOK HMCKOMAEMBIX OCTAaTKOB YENIOBEKAa, CKEJEeT YeJOBeKa,
MOJENb 4Yeperna 4YeJIOBEKa M 4Yepena IIMMIIAH3€, MOJAENb KHCTH YEJIOBEKA U
KHCTH IIUMIIAH3€, MOJIENIM TOPCa MPEAKOB YEIOBEKA.

Jlaboparopnasi padora «l3ydyeHne 0coOEHHOCTEW CTPOCHHS CKeJeTa
YeJI0BEKa, CBS3AHHBIX C MPSIMOXOXKICHUECM).

IIpakTnyeckass padora «l3ydeHne DKOJOTMYECKUX  aJanTauuu
YEJI0BEKAY.

Tema 6. JDkoyiorusi — Hayka 0 B3aMMOOTHOUICHUSIX OPraHU3MOB M
HAJIOPraHU3MEHHBIX CHCTEM ¢ OKpY Kalollei cpeaoii

3apoxneHre W pa3BuTue 3kojiornd B Tpyaax A. I'ymbGonsara, K. @.
Pynee, H. A. CeBepuona, 3. I'ekkensa, A. Tencnu, B. H. Cykauésa. Paznensl u
3aa4u 3K0JI0ruu. CBS3b IKOJIOTUH C IPYTUMU HAyKaMH.

Meroabl skosoruu. [loneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B 9KOJIOTHH:
MpUPOAHBIE U JabopaTopHble. MojaenupoBaHUE B HKOJIOTMU. MOHUTOPUHT
OKPY’KaroIIel Cpe/ibl: JIOKATbHBIN, peTUOHATBHBIN U TJI00aTbHBIN.

3HaU€HUE DSKOJIOTMYECKHX 3HAHUM [IJI1 YEJIOBEKA. OKOJOTHYECKOE
MHPOBO33PEHUE KaK OCHOBA CBS3EH YeI0BeYECTBA ¢ mpupoaon. @opMupoBanue
AKOJIOTHYECKOHN KYJIbTYpPbl U SKOJOTMYECKON IPAMOTHOCTH HACEJICHUSI.

JlemoHcTpanumn

[Hoptpetsi: A. I'ymboasar, K. ®@. Pynbe, H. A. CeBepuos, 3. ['ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmmiel 1 cxeMbl: «Pa3aeisl sKoaoruny, « MeTobl sKoIorum», «CxeMma
MOHUTOPUHIA OKPYXAIOLIEH CPEeIbI».

JlabopaTropnass  padora  «l3ydeHme  METOAOB  3KOJOTHMYECKHX
HCCIIETOBAHUIN.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

Okosornueckre  (GakToppl M 3aKOHOMEPHOCTH WX  JICHCTBHSL.
Knaccudukanus skonorudeckux (HakTopoB: aOUOTHYECKHE, OUOTHYECKHE,
anTpornoresusie. O0II1Me 3aKOHOMEPHOCTU ACHCTBUS SIKOJIOTHYECKHUX (DaKTOPOB.
[IpaBuno wmunumyma (K. Inpenrens, 0. Jlubux). TonepaHTHOCTS.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue ¢aktopsl. CBeT Kak dKojorumdeckuii (axrtop. JlelicTBue
Pa3HbBIX YYaCTKOB COJIHEUHOTO CIIEKTPA HA OPraHU3Mbl. DKOJOTUYECKHUE TPYIIIbI



pacTeHHI W >KUBOTHBIX IO OTHOIICHUIO K cBeTy. CurHajbHas pojb CBETA.
doToneproan3M.

Temmneparypa kak skojoruueckuid (akrop. JlelicTBue Temmeparypbl Ha
opranu3Msbl. [[OWKUIOTEpMHBIE U TOMOHOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIC
Y CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTs kak skojormueckuit ¢akrop. Ilpucrnocobnenus pacteHHil K
noJiJIep>KaHuio BoJHOro Oananca. Knaccudukaiusi pacTeHuid o OTHOLIEHUIO K
Boze. [IpucrnocoOaeHus KUBOTHBIX K U3BMEHEHHUIO BOJAHOTO PEXUMA.

Cpenbl oOUTaHMSI OPraHU3MOB: BOJIHASI, HA36MHO-BO3AYIITHAS, TIOYBEHHAS,
IyOMHHAsT TOJANOYBEHHAs, BHYTpUOPraHu3MeHHas. DOU3UKO-XUMUUYECKUE
0COOCHHOCTH cpejl oOuTaHusi opranu3moB. [lpucmocoOneHus OpraHu3MoB K
KU3HU B Pa3HbIX Cpeaax.

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

Xuznennsie ¢opmbl opranu3moB. [loHsATne o Kxu3HEHHOU (opme.
XKuszHeHHsie QOpMBI  pacTeHHil: JepeBbs, KYyCTapHUKH, KyCTapHUYKH,
MHOTOJICTHHE TpaBbl, OJIHOJETHHE TpaBbl. JKu3HEHHbIE (DOPMBI >KUBOTHBIX:
TUAPOOHOHTHI, T€OOMOHTHI, a’3pOOHOHTHI. OCOOEHHOCTH CTpOEHUss M 00pasa
KU3ZHU.

buotnueckue  ¢akropsl. Buasl  OMOTHMYECKHMX  B3aMMOJICHCTBUIA:
KOHKYPEHIIUSI, XHUIIHUYECTBO, cuMOMO3 u ero Qopmel. [lapasutuswm,
KOOTIepalnsi, MyTyaJIn3M, KOMMEHCAIIM3M (KBapTUPAHTCTBO, HAXJICOHUUECTRO).
Herpoduueckue B3aumopeictBusi (tonuueckue, dopudeckue, hadbpuueckue).
3HaueHHe OMOTHMYECKUX B3aMMOJEHCTBUN VISl CYIIECTBOBAHMSI OPraHU3MOB B
cpene ooutanus. [[pyuHIIMIT KOHKYPEHTHOTO UCKITIOUCHUS.

JdemoHcTpanumn

Tabnuipl U cxeMbl: «IOkojoruueckue (paxtopel», «CBETOBOU CHEKTPY,
«JKOJIOTUYECKHE  TPYNIbl  KMUBOTHBIX IO  OTHOLIEHWIO K  CBETY»,
«TennokpoBHbIE KUBOTHBICY, «XO0JIOMHOKPOBHBIE KUBOTHBIEY,
«Du3noNorNUecKre aanTaiuy KUBOTHBIX», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«buonorunueckue putmby, «KuzHeHHBIE (GOPMBI pacTeHUi», «KU3HEHHBIC
(GOpMBI JKUBOTHBIX», «DKOCHCTEMA HIMPOKOJIUCTBEHHOIO Jieca», «DKOCHCTEMA
XBOMHOro Jeca», «llemm nuranus», «XumHU4YeCcTBO», «llapazutusmy»,
«Konkypennusy, «Cumobnosy», «KommeHcanmzm.

O6opynoBanue: repbapur pacTeHU M JKUBOTHBIX, MPUCIOCOOTICHHBIX K
BIUSHUIO PA3IMYHBIX JKOJOTHYECKUX (PAKTOpOB, TepOapuu CBETOIIOOWBHIX,
TEHEIIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHU, CBETOIIOOMBEIE, TEHEIIOOUBBIE U



TEHEBBIHOCJIMBBIE ~ KOMHATHBIE  pacTeHus, TepObapum U KOJUIEKUIUHU
TEIUIOIIOOUBBIX, 3UMOCTOMKUX, MOPO30YyCTOMYMBBIX PAacTEHUI, yydyena MTULl U
3Bepeil, repbapuu pacTeHWil, OTHOCAIIMXCS K TrurpoduraMm, Kcepodutam,
Me30(uTaM, KOMHATHBIE€ PACTEHUS JAaHHBIX TPYMIM, KOJUICKIIUU KUBOTHBIX,
OOWTAIOIIMX B Pa3HbIX Cpenax, repdapuu U KOJUIEKIIMU PACTEHUH U )KMBOTHBIX,
00J1aJaf0IMX YepTaMHi OPUCTIOCOOJEHHOCTH K CE30HHBIM U3MEHEHUSM YCIIOBUIMA
KU3HU, TepOapuu U KOJUIEKIIUU PACTEHUHN U )KUBOTHBIX PA3JIMYHBIX KU3ZHEHHBIX
dbopM, KOJUIEKIMU >KUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OHOTHYECKUX
B3aUMOJECHCTBHSIX.

JlaGopaTtopnasi padora «BbIsiBIIeHHE NPUCTIOCOOIECHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTopnass padora «BriBieHHE NPUCHOCOOIEHUM OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBD».

JlaGopaTopHasi pa6ora «AHATOMHYECKUE OCOOCHHOCTH pPACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rust BUA0B U NOMYJIA LMK

DOKOJIOTUYECKUE  XAPAKTEPUCTUKU  monmyysanuu.  llomymamuss  kak
Oouonoruyueckas cucreMa. Posib HEOAHOPOJHOCTHU Cpelibl, PU3NUYECKUX OaphepoB
U OCOOEHHOCTEHl OHMOJOrMM BHJIOB B (POPMUPOBAHMU NPOCTPAHCTBEHHOMN
CTPYKTYpbl nomyisiuuid. OCHOBHBIE NOKAa3aTeld MOMYJSIUU: YHUCIEHHOCTD,
IUIOTHOCTh, BO3PAacTHAsI M IMOJOBasi CTPYKTypa, POXKIaeMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTh, MATPALIUSL.

Okosornueckass ~ cTpykrypa  nomysmsiud.  OIeHKa  4YMCIEHHOCTH
nonyJjsiuuy. JlnHamuka nonymisiiuu U e€ peryisuus. buornueckuit noreHuman
nonyisiuud. MogenupoBanue JauHaMUKM —nomyisiuumu.  KpuBbie  pocta
YUCJIEHHOCTU Tonmyssauuu. KpuBble BbDKUBAaHUS. Perymnsuus 4YHCIEHHOCTH
HOMYJIALMNA: POJb (PAKTOPOB, 3aBUCALIMX M HE 3aBUCSAIIMX OT IUIOTHOCTH.
DkoJyiornueckue crpareruu BuaAoB (- u K-crparerun).

[Tonsitue 00 3KonOrMUeckoi Huie Buaa. MecrooOuranue. MHoromepHast
Mojiesib dKkosornyeckort HuimM .M. Xatunncona. Pa3mepsl skosiornueckoi
Huiy. [loTeHnnanbHas U peaTn30BaHHAas HULLU.

Bug kak cucrema nomynanuil. Apeansl BUIOB. Buabsl U MX >KU3HEHHbIC
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TOBEICHUS U MUTpPALMA >KUBOTHBIX. buojormyeckue
WHBA3UHU YYyKEPOJHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. 1. XaTunHCOH.



Tabnuipl U cXembl: «IDKOJOTUYECKUE XAPAKTEPUCTUKHU TMOMYISIUNY,
«IIpocTpancTBeHHass CTpyKTypa mnomyiasiuun», «Bo3pacTHble MOUpamMUIbI
nomyasiuun», «CKOPOCTh 3aceleHHs TOBEPXHOCTH 3€MIId  Pa3IMYHBIMU
opranu3zmMammn», «Mojeinb skosorndeckon Humm Jx. M. XatunHcoHay.

O6opynoBanue: repdapun pacTeHUH, KOJJICKIINH KUBOTHBIX.

JlaGopaTtopnass padora «llpucrnocoOiieHuss ceMsiH pacTeHudl K
pacceneHuIo.

Tema 9. Iko10rus c000MIECTB. IKOJIOTHIECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crtpykrypa. CBsizM MeEXIy
OpraHu3Mamu B OMOLIEHO3E.

Dxocucrema kak oTkpbiTas cucrema (A. [Ix. Tencnamn). OyHKIIMOHATBHBIE
OJIOKM OpraHM3MOB B SKOCHCTEME: MPOAYIEHTHI, KOHCYMEHTBI, PEAYLIECHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u ceth. AOUOTHYECKHE OJIOKH
skocucTeM. [louBbl M Wbl B 3KOocucTeMax. KpyroBopoT BeHIECTB U MOTOK
SHEPIrUU B SKOCUCTEME.

OcHoOBHBIE  TMOKa3aTeld »HKOCUCTeMBbl. buomacca u  OpoOIyKIHS.
DKOJIOTUYECKHE MUPAMU/IBI UCcell, OMOMACChI U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouixu. @aykmyayuu.
HanpasieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIieccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCUM U WX MPUYUHBL. AHTPONOTCHHBIE BO3ACHCTBUS Ha
cykneccuu. Knmmakcnoe cooOmiectBo. buopaznooOpazue u  TOJHOTa
KPyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKOCUCEMbL 03EP U peK. DKOCUCmeEMbl Mopel
U 0Keanos. Jkocucmemsl MyHOp, 1eCO8, Cmeneti, NyCMolHb.

AHTpOIIOTEHHBIE DKOCHUCTEMBI. ArposkocucTeMa. ArporeHo3. Pazmuuus
MEKly aHTPOIIOT€HHBIMU U MPUPOAHBIMHU SKOCUCTEMaMHU.

VYpboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opojckas
baopa u dayna. CuHaHTponuzaiusi ropojckoil daynsl. buonmorndeckoe u
X03MCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH dbopmupoBaHus OCHOBHBIX B3aUMOJICHCTBUI
OpraHu3MoOB B 23KocucTtemax. Poav kackaonoeo s¢hghexma u  6udos-
0upuxkamopos (Knouesvix 61u008) 8 GyHKyuonuposanuu skocucmem. llepenoc
SHEPrUM W BEHIECTB MEXIY CMEXHBIMH HKOCUCTEMaMU. Y CTOWYHUBOCTH
OpraHu3MOB, TOMYJSIIUMA M OKOCHUCTEM B YCIOBUSIX €CTECTBEHHBIX W
AHTPOIIOTEHHBIX BO3JICHCTBUM.

Mexanuzmbl  6030elicmeus  3a2pA3HEeHUli  pasHblX — MUNno8  Ha
CYOOP2AHUSMEHHOM,  OP2AHUSMEHHOM, HNONYJIAYUOHHOM U  IKOCUCHEMHOM
VPOBHAX,  OCHOBbl  IKOJO2UHECKO20  HOPMUPOBAHUSL  AHMPONOSEHHO20



8030eticmaus. MeTononorusi MOHUTOPUHTA €CTECTBEHHBIX M AHTPOMOTECHHBIX
HKOCHCTEM.

JdeMoHCcTpanuu

IToptpert: A. JIx. Tencnu.

Tabmumer  uw cxembl:  «CtpykTypa  OuoreHosa», «DKocucTeMa
HIUPOKOJIUCTBEHHOTO aecay, «JKocuctema XBOMHOTO aecay,
«DyHKIIMOHANIBHBIE TPYIIBI OpPraHU3MOB B 3KocucTeme», «Kpyrosopor
BelIeCTB B dKkocuctemey», «llenmu mnuTaHus (macrtOUIIHAs, ACTPUTHAA)Y,
«IKoJoruyecKkas nupaMuiia uyucenn», « IKoJoTHUYecKas mupaMujia OMoMacchl»,
«OKonoruyeckas nupamuaa sHeprum», «O6pazoanue Oonota», «llepBuunas
cykieccusi», «BoccTtaHoBlieHHe Jieca Tocie Moxkapa», «IKOCHCTEMA 03€pay,
«ArporieHo3», «KpyroBopor BemecTB M TOTOK JHEPTrUU B arpoleHO3e»,
«IIpumepsl ypbosKOCHCTEM.

OGopynoBanue: repbapuu pacTeHUM, KOJUICKIMU HACEKOMBIX, dYyuesa
NITUIL U 3BEpEH, repbapuu KyJIbTYpHBIX M JTUKOPACTYIINX PACTCHHM, aKBAPUYM
KaK MOJIEJIb SKOCUCTEMBI.

IIpakTuyeckas padora «l3yuenue u onvucanue ypO03IKOCUCTEMBD.

Jlaboparopnasi pa6ora «/3ydenue pazHOOOpaszusi MEIKHX MOYBEHHBIX
YJIGHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKypeust «ODKCKypcusi B THUIMYHBIA OuoreoneHo3 (B ayOpasy,
Oepe3HsIK, eTbHUK, Ha CyXOAO0JbHBIN WIIM MOWMEHHBIH JIyT, 03€p0, 00JIOTO)».

IKCKYpCcUsl «IKCKYpPCHUSI B arpodKOCUCTEMY (HA MOJIE WM B TEIUIMYHOE
XO3SIHCTBO)».

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buocdepa — oOmemanerapuas 00oyiouka 3eMi, rJe CYIIECTBYET WU
CylllecTBOBasia >ku3Hb. Pa3Butue mpencraBieHuid o O6mocdepe B Tpymax O.
3tocca. Yuenue B. W. Bepnanuckoro o 6mocdepe. O6mactu 6uochepsl u eé
cocrtas. JKuBoe BemecTBo Ouocdepsl U ero GyHKIHH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl Ouocdeprsl. OcoOeHHOCTH Ouochepsl
Kak TJI00aibHOM »SKocucTeMbl. J[MHamuueckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BemiecTB M OHMOT€OXMMHUYECKHE LHUKIBI (YIJiepoaa, a3ora).
PutMugHOCTS sIBIICHHI B OHnocdepe.

3oHanbHOCTE Ounocdepnl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIIM:
TYHIpa, XBOWHBIE Jieca, CMEIIAHHBIE M MIMPOKOJMCTBEHHBIC J€ca, CTElH,
CaBaHHBI, MYCTHIHU, TPOITUYECKHUE JIeCa, BBICOKOTOPhs. KimMar, pacTUTeNbHbIN
Y KUBOTHBIA MUP OMOMOB CYIIIH.

Ctpyktypa W (QYHKIMS JKUBBIX CHCTEM, OIEHKA HX PECypCHOTO
noTeHIuana u 6uochepHpIx GyHKIHUH.



JeMmoHCcTpanumn

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

Tabnuup! u cxemsl: «I'eocdepst 3emuany, «kKpyroBopot a3ora B mpupoe»,
«KpyroBopot yriepona B npupoae», «KpyroBopoT KHCIOpoAa B MHPHUPOAE»,
«KpyroBopoT Boabl B ipupojie», «OCHOBHBIE OMOMBI cylmny, «Knumarnueckue
rosica 3emuny, «Tynnpar, «Tairay, «CMenaHHbIi aecy,
«1InpOKOTMCTBEHHBII Jecy, «Cremnby, «CaBaHHa, «ITycTbIiHSY,
«Tpornuueckuu Jiec.

O6opynoBanue: repbapuM pacTeHUW pa3HbBIX OHOMOB, KOJUICKIIUU
KUBOTHBIX.

Tema 11. HestoBek M OKpyxKa0OLIAs Cpeaa

DKOJIOTHYECKHE KPHU3HUCHI M HUX INpUYUHBL. Bo3zaeiicTBue demoBeka Ha
ouocgepy. 3arpsizHeHue Bo3AylIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJHOM cpeabl. OxpaHa BOIHBIX pecypcoB. Paspymenne mnousbl. Oxpana
MTOYBEHHBIX pecypcoB. MI3MeHeHHe Kiumara.

AHTpPOIIOTEHHOE BO3JCHCTBUE HA PACTUTEIBHBIM M JKMUBOTHBIM MHUD.
OxpaHa pacTUTEIBHOTO U YKUBOTHOTO Mupa. OCHOBHBIE MPUHLHUIBI OXPAHBI
npuponbl. Kpacheie kHuru. Oco0o oOxpaHsieMble NPUPOIHBIE TEPPUTOPUN
(OOIIT). borannyeckue caibl ¥ 300JI0TUYECKUE TTAPKHU.

OCHOBHBIE NPHUHIIMIBI YCTOWYMBOIO PA3BUTHUS YEIIOBEUECTBA U MPUPOIBI.
PanmonanpHOe  IPUPOJONOIB30BAHUE U COXpAaHEHHE  OHOJIOTMYECKOIO
pazHooOpasus 3emun. OOIIHE 3aKOHOMEPHOCTH TJIOOATBHBIX JKOJIOTHYCCKUX
Kpu3ncoB. (OCOOEHHOCTHM COBPEMEHHOIO KpU3UCa UM €ro  BEpOSTHHIC
MOCJIE/ICTBHUS.

Pa3BuTre METOIOB MOHUTOPUHIA pAa3BUTUS OIMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemuvle ucciedoeanusi nepexooa K pecypcocoepezarowiels u
KOHKYPEHMOCNnOCcoOHot  oHepeemuke.  buonocuueckoe  pasnoobpaszue u
ouopecypcol. Hayuonanvrnvle ungopmayuonnvle cucmemsi, obecneuusaroujue
oocmyn K uHgopmayuu no cOCMOAHUIO OMOENbHbIX BUO08 U IKOCUCEM.
OcHogbl  dKOpeabunumayuu  dKocucmem U cnocob6os  O6opvoOLL ¢
ouonogpecoeHusmuy. PekoHcmpyKyus MOPCKUX U HA3EMHbIX IKOCUCTIEM.

JdemoHcTpanuun

Tabmuupl ©  cxeMbl: «3arpsi3HeHHEe aTMocdepbl», «3arpsi3HEHue
ruapocdepb», «3arpssHeHue nouBb», «llapaukoBeiii 3ddext», «Ocobdo
OXpaHsieMbl€ NPUPOTHBIE TEPPUTOPUNY», «MOJENIN yIPaBIIEMOI0 MUPAY.

Oo6opynoBanue: ¢Gotorpadguu OXpaHsIEMbIX PaCTeHUN M >KHBOTHBIX KpacHoii
kHuru Poccuiickon ®denepanuu, KpacHol KHUTH peTHOHA.



IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K peE3yJbTaTaM OCBOEHUS
OOyJaronMMUCs TMPOTPaMM CPETHEro OO0IIero 00pa30BaHUS: JHUYHOCTHEIE,
METanpeIMETHBIE U TPEIMETHBIE.

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOCHUS MPOTPAMMBbI IO
OMOJIOTHUHU BBIJICJICHBI CJIEIYIOUIUE COCTABIISIONINE: OCO3HAHNE O0YUYaIOIIUMHUCS
POCCUHCKON TPAXKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CaMOPA3BHUTHIO,
CaMOCTOSITEJIbBHOCTH U CaMOOMPEIEICHUIO, Haluuyue momusayuu K OOy4YEeHHIO
OMOJIOTUH, YereHanpasieHHoe pa3eumue BHYyTPEHHUX YOEKIEHNUI JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TpPAAUIUNA  Ppa3BUTHUA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  00YYalOlUXCs
PYKOBOJCTBOBaTbCA B  CBOEH  JEATEIIBHOCTH  IEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHM, MPUCYIIMMH CHUCTEME OHOJOTMYECKOrOo OOpa30BAHMS, HalUUUe
npasoco3HaHus SKOJOTUYECKON KYJbTYPbl, CHOCOOHOCMU Ccmasumb UEIH U
CTPOUTH )KU3HECHHBIC ILJIAHBI.

JIn4HOCTHBIE  pE3yJbTaTbl OCBOCHHUS MPOrpaMMbl 1O  OHOJIOTHH
JOCTUTAIOTCSI B €IMHCTBE Y4YEOHOM M BOCHUTATEIILHOM JESATEILHOCTH B
COOTBETCTBUM C  TPAAUIUOHHBIMU  POCCUUCKUMHU  COI[MOKYJIHTYPHBIMH,
UCTOPUYECKUMHU U JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPUHSATHIMU B
oOlIllecTBE MpaBWJIaMU M HOPMaMH TOBEACHHUS U CIOCOOCTBYIOT IpoIieccam
CaMOIIO3HAaHUs, CAaMOBOCIIMTAaHUS W CaMOpPa3BUTHUS, pPa3BUTUS BHYTPEHHEU
MO3UIMU JIMYHOCTH, MATPUOTU3MA U YBAKEHUS K 3aKOHY U MPABOMOPSIIKY,
YeJIOBEKY TpyJla M CTapllieMy NOKOJICHHIO, B3aUMHOIO YBa)XEHUs, OEpEexKHOro
OTHOILIEHUS K KyJIbTYpPHOMY HACIEIHMI0 U TPAJULHSIM MHOTOHAIMOHAJIBLHOIO
Hapoa Pocculickoit @enepanuu, Ipupoie U OKPYKAIOIIEH CpeiE.

JIn4HOCTHBIE pPE3yNbTaThl OCBOEHHUSA Y4yeOHOro mnpeameTa «buOTOTHS
JNOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOYyYaroluxcs
PYKOBOJICTBOBaThCA C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JTUYHOCTH,
CUCTEMOM LIEHHOCTHBIX OPHEHTALUW, MO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa,
paclMpeHre >KU3HEHHOTO OIbITa W OMNbITa JESITEIBHOCTH B IIpoliecce
peanu3alui OCHOBHBIX HAINpaBJICHUN BOCHUTATEIbHOU JEATETbHOCTH, B TOM
YHCJI€ B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS



c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WUIUMA  OOydYaromerocs  Kak
AKTUBHOT'O U OTBETCTBEHHOTO YJIEHa POCCUHUCKOT0 O0IIEeCTBA;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHAa U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATEIBHOCTA IMpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX M MIO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpPEACNATh COOCTBEHHYIO TO3UIMI0 IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE YUNUTHIBATh B CBOUX JICUCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C PA3HBIMU YOCKICHUSIMH, KYJIBTYPHBIMH IIEHHOCTSIMHU
U COI[MAJIbHBIM IOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOI'O BBHIMOJIHEHUS
y4eOHBIX, ITO3HABATEIbHBIX M MCCIEAOBATEIbCKUX 3a7a4, YBAKHUTEIHHOTO
OTHOIIIEHUS K MHEHHUIO ONMOHEHTOB MpPH OOCYXIEHUMU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM IrpaXJaHCKOU WJICHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTHU IEpe]]
Ponunoiu, ropmoctu 3a cBOM Kpail, cBOX PoauHy, CBOW S3BIK U KYJIBTYpY,
MPOIIJIOE ¥ HACTOSIIEE MHOMOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 K TaMSITHUKAM
MpUPOIBI, TOCTHXKEHUSIM Poccun B Hayke, MCKYCCTBE, CIOPTE, TEXHOJIOTHUSX,
TpyZe;

CIIOCOOHOCTh OLIEHUBAaTh BKJIAJ] POCCHUUCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OHWOJOTHU, TMOHUMAHUS 3HAYCHHUS OMOJIOTMHM B TO3HAHUU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIECTRA;

uaerHas yoexxaE¢HHOCTh, TOTOBHOCTh K CIy)KeHHUIO U 3amnure OTedyecTna,
OTBETCTBEHHOCTb 3a €T0 CyIbOY;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUS

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CITOCOOHOCTH OIICHWBATh CUTYAIlMIO U NMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIErO;



OTBETCTBEHHOE OTHOLIEHHWE K CBOMM pPOJMTEINSIM, CO3/IaHHUIO0 CEMbU Ha
OCHOBE OCO3HAHHOT'O MPUHATHS LEHHOCTEW CEMENHOM )KU3HU B COOTBETCTBUU C
TpaauuusaMu HaposioB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHUE K MHUPY, BKIIOUYasl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILECHU;

NOHUMAHHE HMOIMOHAIBHOTO BO3ICHCTBUS KUBOW MNPUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CAaMOBBIPAKEHUIO B Pa3HBbIX BUAAX MCKYCCTBA, CTPEMJIICHUE
MPOSIBIIATH KAYECTBAa TBOPUECKOM JIMUHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (POPMHPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronoJIyuns:

NOHMMaHUE U pealu3alus 370pOoBOro M 0Oe3omacHoro obpasza KU3HU
(3mopoBoe  mUTaHWE, COOJIOJEHWE TMTMEHUYECKUX TMpaBWJI U  HOPM,
cOalaHCUPOBAHHBIA PEXUM 3aHITUH M OTIbIXa, peryjspHas Quindeckas
AKTUBHOCTb), OE€pEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

NOHUMAHHWE LIEHHOCTH TMPaBWI WHIMBUAYAIBHOTO M KOJUIEKTHBHOIO
0€e30MacHOr0 MOBEJAECHUS B CUTyalUsX, YTPOKAIOIIMX 3J0POBBI0O U KU3HH
JIIOICH;

OCO3HAHHWE  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPHUBBIUEK
(yrmoTpeOmneHus ajJKoroJsi, HAPKOTUKOB, KypEHUS );

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTH MacTEPCTBA, TPYAOIIO0HE;

TOTOBHOCTh K AKTMBHOM JEATEIBHOCTA TEXHOJIOTMYECKON U COLUUAIBHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTD WHULIMUPOBATH, MJIAHUPOBATH U
CaMOCTOSITEIIHO BBITIOIHATH TaKyIO AESATEIbHOCTD;

WHTEpEeC K paziuuHbiM cdepaM MnpodhecCHOHANBHON AesSTeIbHOCTH,
YMEHHUE COBEPILATh OCO3HAHHBIN BbIOOP Oyayuieil npodeccun U peann30BbIBaTh
COOCTBEHHBIC KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOPa30BaHUIO Ha
MNPOTSKECHUU BCEU KU3HU;

7) IKOJOrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKU LEIeCO00pa3HOe OTHOIIEHHWE K MPUPOAE KAaK HCTOYHUKY
KU3HH Ha 3eMJIe, OCHOBE €€ CYLIECTBOBAHNS;

MOBBINICHUE YPOBHS HKOJIOTHYECKON KyJNbTYphI: TPUOOPETCHHUE OIBITA
IJJAHUPOBAHMSI TIOCTYNIKOB M OLIEHKA HX BO3MOXKHBIX TMOCIEICTBHI Jis
OKPYKarOIIEU CPEBI;



OCO3HaHUE TI00aTBHOIO XapaKTepa 3KOJOTHYECKUX MpoOsieM U MmyTel ux
peLIeHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpPETaeMble MPU HU3YyYEHUU OHOJIOTUU
3HAHUST U YMEHHUS TpU PEUICHUU MpoOJieM, CBS3aHHBIX C PaIlMOHAIBHBIM
MPUPOIONONB30BaHUEM  (COONIOZCHHE TPaBUI TOBEACHUA B  MPHUPOJE,
HaIlPaBJIEHHBIX HAa COXPAaHEHHWE PABHOBECHS B 3KOCHUCTEMAX, OXpaHy BHUIOB,
IKOCHUCTEM, OHOChEpPHI);

aKTUBHOE HEMpUSATUE JCHCTBUN, NPUHOCALIUX BpENl OKpYXKarollen
IPUPOAHON CpeJie, YMEHHE TPOTrHO3UPOBATh HEOIArONpPUATHBIE KOJIOTUYECKHE
MOCIICACTBHS MPEATNPUHUMAEMBIX IEHCTBUH U MPEAOTBPAILATh UX;

HaJU4M€ PA3BUTOIO  SKOJOTMYECKOIO  MBILUIEHUS, HKOJIOTHYECKON
KYJIBTYpbI, OIBbITa JEATEIbHOCTH 3KOJIOTMYECKOW HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IT03HABATEIbHONW, KOMMYHUKATUBHOM M COLIMATIBLHON
MIPaKTUKE, TOTOBHOCTM K YYacTUIO B NPAKTUYECKOH  JI€ATEIbHOCTH
AKOJIOTUYECKON HANIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI'O NTO3HAHUA:

c(OPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOMN MPAaKTUKH, OCHOBAHHOI'O Ha AMAJIOre
KYJbTYp, CHOCOOCTBYIOUIETO OCO3HAHHIO CBOEr0 MECTa B MOJUKYJIBTYPHOM
MUpE;

COBEpUICHCTBOBAHUE SA3BIKOBOM M YUTATEIBCKON KyJIbTYpbl KaK CpEICTBa
B3aUMOJEHCTBUS MEXKIY JIIOIBMU U TO3HAHUS MUPA;

NOHMMaHue crneuuukd OMOJIOTMM KakK HayKH, OCO3HAHHUA €€ pojiu B
(OpMHpPOBAaHMHK PALMOHATILHOTO HAYYHOTO MBIIIJIEHUS, CO3AAHUU LIEIOCTHOTO
MIPEACTABICHUS 00 OKPYXAIOIEM MHUPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oOuiecTBa, B MO3HAHWU NPUPOIHBIX 3aKOHOMEPHOCTEH M pelieHud mnpodiem
COXpaHEHUs NPUPOJHOTO PABHOBECHSI;

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH ISl COBPEMEHHOM LIUBUIIU3ALINHN:
oOecreyeHrss HOBOIO YPOBHSI Pa3BUTHSI MEIULMHBI, CO3/IaHUE MEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX pEIIaThb PECypCHble MPOOIEMbl  Pa3BUTHUS
YeJI0BEYECTBA, MOMCKA MyTeH BhIX0/1a U3 INI00ATBHBIX HKOJIOTMYECKUX MpodiieM
u oOecrieyeHHus] TepexojJa K YCTOMYMBOMY pa3BUTHUIO, PALMOHAIBHOMY
UCIIOJIb30BAHUIO MPUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJTYYEHHM OHOJOTMYECKMX 3HAHUA B LEAX
MOBBILICHUST OOILIEH KyJIbTypbl, E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH, Kak
COCTaBHOM  4YacTH  (PYHKIMOHAJIbHOM  TPAMOTHOCTH  OOydYarommxcs,
dbopmupyemoil mpu U3y4eHur OUOJIOTHY;



IIOHMMAaHUE  CYIIHOCTM  METOAOB  IIO3HAHMSA, HCIOIb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJB30BaTh MOJydaeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpa M MPOUCXOAIINX B HEM
U3MEHEHHI, yMEHUE JieJ1aTh 00OCHOBAHHBIC 3aKJIIOYEHHS] Ha OCHOBE HAYYHBIX
(aKTOB ¥ UMEIOIIMXCSI TAHHBIX C LIETBIO MOMyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTBh CAMOCTOSITENBHO MCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS IS
penieHus NpooJieM B peabHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HAaHUE LICHHOCTU HAayYHOM JEATEIBbHOCTH, TOTOBHOCTh OCYLIECTBIIATH
IIPOEKTHYIO U UCCIIE0BATEINBCKYIO IESITEIbHOCTh HUHANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpPHIBHOMY OOpa3oBaHHUIO U
caM000pa3oBaHUI0, K aKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHWN MO OMOJOTHU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbie  pe3yJbTaTbl  OCBOGHUSI ~ Y4eOHOTro  IpeaMmera
«buonorus» BKIIOYAIOT: 3HAYUMBIE I (DOPMUPOBAHUS MHPOBO33PCHUS
oOyJaromuxcsi  MEXAUCIHUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIICHAYYHbBIC
MOHSATHS, OTPaXKAIOIIKE IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEIUBUKY
METOJIOB TIO3HAHUS, HCIOIb3YEMbIX B ECTECTBEHHBIX HayKax (BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, HayudHbId (hakT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHsl, HCCIEIOBaHME, HAOIIOJIEHUE, U3MEpEHUE,
DKCIIEPUMEHT U JpYyrue);  yHHUBEpPCAIbHBbIE  ydeOHbIE  JCUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHBIE, PETYIATUBHBIE), 00€CIICUNBAIOIINEC
dbopmupoBanre (PyHKIIMOHATIBLHON T'PAMOTHOCTH M COIMAIILHOW KOMIIETCHIIMH
0o0ydJarommxcsi;  COCOOHOCTh  OOYYarOIIMXCS  UCMOJBb30BaTh  OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUS W YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHOMN M COIMATLHOM MPaKTHKE.

B pesynaprate wu3ydeHus OWUOJOTHM HA YPOBHE CpPEIHETO OOIIETO
oOpazoBaHusi y oOyuaronierocsi OyayT chOpMUPOBaHbI TO3HABATEIHHBIC
YHUBEpCAJIbHBIC YyUeOHBIC JIEHCTBUSA, KOMMYHUKATHBHBIC YHHBEPCATBHBIC
ydeOHbIC JCHCTBUS, PETYISTUBHBIC YHHBEPCAIbHBIE YydYeOHBIC JICHCTBUS,
COBMECTHAsI J€ATEIbHOCTD.

MeranpeaMeTHbie pe3yiabTaThl OCBOCHHSI TIPOTPAMMBI CPETHEr0 OOIIETO
00pa3oBaHUsl TOHKHBI OTPAXKATh:

OBjajeHue  YHHBEPCAJbHBIMM  Y4eOHBIMH  NO3HABATEIbHBLIMH
AEeCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeCTBHA:



CaMOCTOSATENbHO  (opMyNIHpOBaTh H  aKTyaIM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JOTHYECKOTO MBIILICHUS
(amanu3a, cuHTe3a, CpaBHEHUs, Kiaccuukamuu, 000OIIEeHMs), PaCKpPhIBAThH
CMBICJT OHMOJIOTMUECKHX TOHATHUH (BBIICIATH WX XapakTEpPHBbIC MPU3HAKH,
YCTaHABJIMBATH CBSI3U C APYTHMH MMOHATHSIMH ),

OTpeNeNsaTh 1LeNn NAEITeIbHOCTH, 3a/aBasi MapaMmeTpbl U KPUTEPUH HUX
JOCTH)KEHUS, COOTHOCHTH PE3yJbTaThl JACSATENIBHOCTU C TOCTaBICHHBIMU
HEJSIMU;

WCIIOJIB30BaTh OWOJIOTUYECKUE TIOHATUSA JUIsl OOBSICHEHUS (AKTOB W
SIBJICHUU KUBOU MPUPOJIBL;

CTPOUTH JIOTHYECKUE PACCYXJACHUS (UHIYKTUBHBIC, ICIYKTUBHBIC, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTHUBOPEYHUS B PacCCMATPUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITFOUCHUS,

MPUMEHSATh  CXEMHO-MOJICTIBHBIE  CPEICTBA  JJIs  TPEACTABICHUS
CYIIIECTBEHHBIX CBS3CH M OTHOIICHHWHA B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX,
a TaKkKe TMPOTHUBOPEYMH PA3HOTO POJIa, BBISBICHHBIX B  Pa3IUYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepHaTbHBIX M HEMATePUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JICSITEIBHOCTh, OIICHUBATh COOTBETCTBUE
PE3yNbTATOB LIEJISM, OIIEHUBATH PUCKU MOCJIEICTBHI JIESITEIIbHOCTH;

KOOPJIMHUPOBATh M  BBIMOJHATH Pa0OTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJILHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIE0OBATEIbCKHE ICHCTBUS:

BJIAJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIHCKOM u MIPOCKTHOMU
NEATEeIbHOCTH, HaBbIKAMHM  pa3pelieHus  mOpo0jeM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITCIBHOMY IOMCKY METOJIOB PEIICHUS MPAKTHYCCKUX
3a/1a4, MPUMEHECHHIO Pa3IMYHBIX METOOB ITO3HAHMUS;

UCIIOJIb30BaTh PA3UYHBIC BHUJBI JEATEIBHOCTU IO TMOJTYYECHUIO HOBOTO
3HAHMS, €ro HMHTEPIIPETAIlui, MPeoOpa30BaHUIO U MPUMEHEHUI0 B YYCOHBIX
CUTYaIMIX, B TOM YHCJIC TIPH CO3/IaHUH YICOHBIX U COITMATBHBIX TIPOSKTOB;

dbopMHupOBaTE ~ HAYYHBIA  THN  MBIIIICHUS,  BIAAETh  HAy4YHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH TMMOHATUSIMHI U METOJIAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a/ladyd B 0Opa30BaTEILHOU
NESTETPHOCTH U KU3HEHHBIX CUTYAIUAX;



BBISIBIIATh TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJIHM3WpPOBATh 3a/aady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHs, HaXOAUTh apTyMEHTHI IS JT0Ka3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHAJIN3UPOBAaTh TIOJYYECHHbIE B XOJI€ PEIICHHs 3aJaud pPe3yJIbTaThl,
KPUTUYECKH OIICHUBATh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH H3MEHCHUEC B
HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh IPUOOPETEHHBIN OIBIT;

OCYUIECTBJIATH EJICHANIPABICHHBINA MMOUCK MEePEHOCca CPEJICTB U CIOCOOOB
JENUCTBUA B MPOPECCUOHAIBHYIO CPENY;

YMETh TIEPEHOCHUTH 3HAHUS B MO3HABATEIBHYIO U MPAKTHYECKYIO 00JIacTh
KU3HEICATCIHHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTMHAIIbHBIE TTOIXO/IbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, JOITYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ uHpopmanmeii:

OpHEHTHUPOBAThCS B PA3NMUYHBIX WMCTOYHWKAX WHpOpMauu (TEeKCTe
y4eOHOTO TMOCOOMs, HAyYHO-TIOMYJSIPHOM  JHUTeparype, OHOIOTHYECKUX
CJIOBApsAX M CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax naHHBIX, B MHTepHere),
aHATM3UPOBaTh HMH(POPMAIIUIO PA3TUYHBIX BHUAOB W (OPM TPEACTABICHHUS,
KPUTHYECKH OIEHUBATH €€ JJOCTOBEPHOCTH M HEPOTHBOPECUNBOCTD;

bopMyIHpOBATH 3aIIPOCHI U IPUMEHSTH Pa3IUYHbIC METOIbI IIPU MTOUCKE U
oTbope Ouojornyeckor WHQpOpMAIMK, HEOOXOJAUMOM JUIsI  BBITTOJTHEHHS
y4eOHBIX 33J1a4;

MpruoOpeTaTh OMBIT MCIOJIB30BAaHUS HH(POPMAITMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUHA, COBEPIIEHCTBOBATh KYJIBTYPY AKTHBHOTO  HCIIOJIb30BaHUS
Pa3ITUYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAIbHYIO (OpMY TpeICTaBICHUS
ouosiornyeckod wuHpoOpManUu (CXembl, rpaduKd, IUarpaMMmbl, TaOJUIIbI,
PUCYHKH U APYTOE);

WCIIOJIB30BaTh HAYYHBIM S3BIK B KadeCcTBE CpEICTBa MpH padoTe C
Ouonornyeckod wuHGOpPMAIIUEH: TPUMEHATh XUMHYECKUE, (PU3MUECKHE W
MaTeMaTHYECKUE 3HAaKU U CUMBOJIBI, (OpMYJIbl, aOOpeBHaTypy, HOMEHKIATYPY,
UCIIOJIB30BaTh M TPEOOPa30BBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH;

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

OBJajieHue YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMHM JI€CTBUSIMU:

1) o6menne:



OCYIIECTBISTh KOMMYHHUKAIlMM BO Bcex cdepax IKU3HH, aKTHUBHO
Y4acTBOBaTh B JHAJOTe€ WM JTUCKYCCHHM MO CYHIECTBY OOCYXIaeMOW TEMBbI
(yMeHHMe 3amaBaThb BOIPOCHI, BBICKA3bIBATh CYXKIEHUS  OTHOCHUTEIHHO
BBIITOJTHEHUS MIPEJIaraéMoi 3aau, yYUThIBaTh UHTEPECHI U COTJIACOBAHHOCTD
MO3ULUNA JPYTUX YYACTHUKOB AUAJIOTa U JUCKYCCUN);

pacno3HaBaTh HEBepOaJbHBIE CPEACTBA OOIICHMS, MOHUMATh 3HAYEHUE
COILIMAJIbHBIX 3HAKOB, MPEIANOCHIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQ/ICTh PA3IMUHBIMU CIIOCOOAMU OOIIEHUS ¥ B3aUMOJIEHCTBUS, TOHUMATh
HaMEpeHus JApYrux JIIOJEW, NpOSABISATh YBAXKUTEIBHOE OTHOLICHHE K
co0eceTHUKY U B KOPPEKTHOU popme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIB30BAHUEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHAsl 1eSITeJbHOCTh:

MOHMMAaTh WU HCHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHIUBUYyaIbHOM pabOThl TpH  pPElICHUH OHOJIOTMYECKOW  MpoOJIeMBI,
00OCHOBBIBATh HEO0OXOTUMOCTh MIPUMEHEHUS TPYIIOBBIX dbopm
B3aMMOJICUCTBUS MPU PEIICHUH YYeOHOMU 3a/1auu;

BBHIOMpATh TEMATUKy U METOJbl COBMECTHBIX JCHCTBUM C yuy€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN KaXKJIOTO WIEHA KOJUIEKTUBA;

OPUHUMATh 1EIU COBMECTHOM JAESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JICUCTBUS IO €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh Kauye€CTBO CBOETO BKJIAaJa M KAXKJIOTO YYaCTHMKAa KOMAaHJIbl B
001Ut pe3yabTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE MPOEKTHI, OLIEHUBATh HJEU C MO3ULHUH HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOU 3HAUUMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETMYECKOE IOBEJIECHUE B PA3IHYHBIX
CUTYyaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIIUATUBHBIM.

OBJaeHNe YHUBEPCAJIBLHBIMY PeryJsiTUBHBIMU ACHCTBUAMM:

1) camoopraHu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JIJIS BBIABJICHHUS MPOOJIEM U MX
pelieHus B )KM3HEHHBIX U YUEOHBIX CUTYAIUSX;

BBHIOMPATh HA OCHOBE OMOJOTHYECKUX 3HAHUUN IIE€JIEBBIE U CMBICIOBBIC
YCTAHOBKHU B CBOMX JEHCTBUSIX M MOCTYNKAX [0 OTHOIICHUIO K KUBOW MPHUPOJIE,
CBOEMY 37I0POBBIO U 3/10POBBIO OKPYKAOIINX;



CaMOCTOSITEIbBHO ~ OCYIIECTBIIATh  IMO3HABATEIBHYIK)  JIESITEIbHOCTb,
BBISIBIIATh TIPOOJIEMBI, CTaBUTh W (HOPMYITUPOBAThH COOCTBEHHBIE 3a7a4d B
00pa3oBaTeNbHOMN NEATEIbHOCTH U )KU3HEHHBIX CUTYAIIHUSX;

CaMOCTOSTENIbHO COCTaBJIATh IUIAH pEHIeHUs TpoOiemMbl €  y4ETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U TIPEATIOYTCHHUIA;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacliMpsaTh paMKd ~ y4eOHOTO  TMpeJAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

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

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIMPOKOU IPYAUIIMU B
pPa3HbIX 00JIACTSIX 3HAHWM, MOCTOSIHHO MOBBINIATH CBOW 0Opa3oBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBHI B JICSITEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIISIM;

BJQJ€Th HAaBBIKAMHU IIO3HABATEIbHOM peIeKCHH KaK OCO3HaHUSA
COBEPIIAEMBIX JCUCTBUM W MBICIUTEIbHBIX MPOILIECCOB, MX PE3YJIbTATOB U
OCHOBAHUM, UCIIOIH30BaTh MPUEMBI PeJICKCUU JIJIs OLICHKH CUTYyallluH, BEIOOpa
BEPHOI'0 PELICHHUS;

yMETh OIIEHHWBATh PUCKA U CBOEBPEMEHHO MPUHHMATh PEIICHUS MO HX
CHMXKEHUIO;

NPUHUMATh MOTHUBBI M APryMEHTHI JIPYTMX NPU AHAIN3E PE3yJIbTATOB
NEATEIbHOCTH;

3) npuHsATHE ceOsl U APYTHUX:

NPUHUMATH Ce0sl, MOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI M APryMEHTHI JIPYTMX NPU AHAIN3E PE3yJIbTATOB
NEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPaBo APYrUX Ha OIMIUOKHU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIUU JPYTOTO YeTOBeKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3yNbTaThl OCBOSHHS COJEp)KaHUs y4eOHOTO MpeaMeTa
«buonorus» Ha yrayOJnEHHOM YpOBHE OPHEHTHPOBaHbBI Ha oOecreueHue
npodunabHOro oOyueHusi oOywatomuxcs Ouonorud. OHHU  BKIIOYAIOT:
cnenuduIeckue A OMOJOTHN HayYHbIC 3HAHMSI, YMEHUS U CTIOCOOBI 1eWCTBUI
0 OCBOCHHWIO, WHTEPHpPETAllMd © MNPeoOpa3OBaHUIO 3HAHWUW, BUJBI



JEATEIIbHOCTU 0 MOJIYYEHUIO HOBBIX 3HAHUW U UX NPUMEHEHUIO B PA3IMYHBIX
y4eOHBIX, a TakKe B PEATbHBIX JKU3HCHHBIX CHUTyanusx. lIpemMerHbie
pe3yNbTaThl MPEACTABJICHBI IO TOJAaM HU3yUEHHUS.

[IpeameTHbIe pe3yabTaThl OCBOEHUSA y4yeOHOro mpenmera «buonorus» B
10 knacce nOMKHBI OTPAKATH:

chOpPMUPOBAHHOCTh 3HAHUM O MECTe M POJU OWUOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHON KapTUHBI MUpa, B
MO3HAHWW 3aKOHOB TMPUPOJIbI M  pEHIeHWH MpodJieM  paluoOHAIbHOIO
IPUPOAOIONB30BAHUSA, O BKJIAJAE POCCHUUCKUX M 3apyOekKHBIX YUEHBIX B
pa3BUTHE OUOJIOTHH;

BJIQ/ICHUE CHUCTEMOW OHOJIOTUYECKUX 3HAHHM, KOTOpas BKIIOYAET:
OCHOBOITOJIAral0IIUe OUOJIOTUYECKUE TEPMUHBI M TOHSTHS (3KU3HB, KIIETKA,
OpraHu3M, METa0OoJIM3M, TOMEOCTa3, CAMOPETryJIslUs, CaMOBOCIIPOU3BEACHUE,
HaCJIEICTBEHHOCTh, H3MEHYMBOCTh, POCT U PAa3BUTHE), OMOJOTUYECKHE TEOPUU
(xnetounas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas
Teopust HacnencTBeHHocTu T. Moprana), yuenus (H. M. BaBuioBa — o nenTpax
MHOTOOOpa3usi M  MPOUCXOXKJICHUS  KYJIbTYPHBIX  PAcCTEHUM), 3aKOHBI
(ennHOOOpa3usi MOTOMKOB IEPBOI0O MOKOJIEHUS, PaCUICINIEHUS, YUCTOThI TaMET,
HE3aBUCUMOTO HacnenoBanusd [. Mengens, TOMOJIOTUYECKUX pSJOB B
HACJICJICTBEHHOU U3MEHUYNBOCTHU H. n. Basuona), IIPUHLIHATIBI
(KOMIIIIEMEHTapHOCTH );

BJIQJICHUE OCHOBHBIMHM METOJAMHU HAy4YHOTO MO3HAHMS, UCIOJIb3YEMBIX B
OMOJIOTrMYECKUX MCCIEIOBAHUAX JKUBBIX OOBEKTOB (ONHCaHUE, H3MEpPEHUE,
HaOJI0JICHHE, DKCIIEPUMEHT);

YMEHUE BBIJENAThH CYIIECTBEHHBIE PU3HAKU: BUPYCOB, KIETOK IPOKAPUOT
U JYKApHUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, TpuOOB, pacTeHWI, KUBOTHBIX U YEJIOBEKAa, CTPOCHUS OPraHOB H
CUCTEM  OpraHOB  pAacCTeHHUW,  HKUBOTHBIX,  YEJIOBEKa,  IPOIIECCOB
KU3ZHENIEATEIbHOCTH, MPOTEKAIOIUX B OpPraHU3Max pacTEHHUH, >KMBOTHBIX W
YeJoBeKa, OHOJIOTMYECKUX TMPOIECCOB: OOMEHa BEIIECTB (METaboJIU3M),
IPEeBpAICHUS DPHEPTUHU, OpPOXKEHHUs, aBTOTPOGHOTO U TEeTepOTPOGHOTO THUIIOB
nuTaHus, (QOTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Melo3a, TaMeTOreHesa,
AMOpHOreHesa, NOCTAIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOXKEHUS,
UHAMBUIYAHOTO pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T€HOB,
reTepo3uca, HCKyCCTBEHHOTO 0TO0Pa;

YMEHHUE YCTaHaBIIMBATh B3aUMOCBS3U MEXKy OPTraHOMAAMH KJIETKU U WX
GYHKIIUSIMH, CTPOEHHUEM KIJIETOK pPa3HBIX TKaHEH W HMX (PYHKIUSIMHU, MEXKITY
opraHaMy M CHCTEMaMH OpPraHOB Yy PACTEHHM, KUBOTHBIX M YEJIOBEKA M HUX



GYHKIIUSAME, MEXKIY CHUCTEMaMU OPraHOB M WX (DYHKITUSIMHU, MEXOY dTarnaMu
oOMEHa BEMIECTB, JTamamMd KIETOYHOTO IMKJIAa ¥ JKU3HEHHBIX IIMKJIOB
OpraHU3MOB, ATanaMu 3MOPUOHAIBHOTO PA3BUTHS, T€HOTUIIOM U (DEHOTHUIIOM,
dbeHoTuroM u pakropaMu cpeibl OOUTAHMS;

YMEHUE BBISBIATHh OTIIMYUTEIBHBIC IPU3HAKH KUBBIX CUCTEM, B TOM YHCIIE
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHHUE HCMOJIb30BATh COOTBETCTBYIOIIME APTYMEHTBI, OHMOJIOTMUYECKYIO
TEPMHUHOJIOTMIO M CHUMBOJIMKY JIJIsi JOKa3aTelbCTBAa POJICTBA OPTraHU3MOB
Pa3HBIX CUCTEMATHUYECKUX TPYIIIL;

YyMEHUE pemaTh OWOJIOTMYECKHE 3aJadd, BBISBISATH PUYUHHO-
CJICICTBCHHBIC CBSI3M MEXKIY UCCICTYEMBIMU OMOJIOTHYECKUMHU TIPOIECCAMU |
SABJICHUSIMU, JIeJIaTh BBIBOJBI M TPOTHO3bI HA OCHOBAHWU TMOJIYYEHHBIX
pE3yNbTaTOB;

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHUYECKUE PabOThI, COOIIOAATh
MpaBuJia Mpy padoTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYTI0BAHUEM;

YMEHUE BBIIBUTATh THUIIOTE3bI, MPOBEPITh HMX OSKCICPUMEHTATLHBIMU
cpenctBamu, (Gopmynupys Lelb MCCIEIOBAaHUS, aHAIU3UPOBATH IMOJTYyYEHHBIC
pe3yNbTaThl U JACNIaTh BHIBOIBI;

YMEHHE y4acTBOBATh B Y4EOHO-UCCIIEA0BATEILCKOM paboTe 1Mo OUOJIOTHH,
AKOJIOTUU M MEIUIIMHE, TTPOBOIMMON Ha 0a3e MIKOJIBHBIX HAYyYHBIX OOIIECTB, U
nyOJUYHO  MPEACTABJISITH TMOJYyYEHHbIE pE3yJbTaThl Ha  YUYCHUYECKUX
KOH(DEpEeHITUSX;

YMEHHUE OIEHWBATh ITHUYECKUE ACTIEKThI COBPEMEHHBIX HCCIIEOBAaHUMN B
objmact  OMOJIOTMM W MEIWIWHBI  (KJIOHUPOBAHHWE, HMCKYCCTBEHHOE
OIJIOZAOTBOPEHHUE, HAMIPABIEHHOE U3MEHEHUE T€HOMAa U CO3/IaHUE TPAHCTEHHBIX
OpraHu3MOB);

yYMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BBIOOp Oymyiel mpodeccruoHaaIbHOM
JNESITCIPHOCTH B 00JacTM  OMOJOTHMH, MCOUIMHEBI, OHWOTEXHOJIOTHH,
BETEPUHAPHH, CEITBLCKOTO XO035HCTBA, MUIIEBON MPOMBIIIICHHOCTH, YTITyOIATh
MO3HABATEJIbHBIA ~ MHTEPEC, HANpaBJICHHBIH HA  OCO3HAHHBIM  BBHIOOP
COOTBETCTBYIOIIEH MpodecCuu U MPOJIOKEHHE OUOIOTrHYeCKOT0 00pa30BaHUs
B OpraHU3ANMIX CPEAHETO MPO(HECCHOHATHFHOTO U BBICIIIETO 00pa30BaHUsI.

[IpeameTHbIe pe3yibTaThl OCBOEHHUSA y4yeOHOro mpenmera «buonorus» B
11 Knacce NOJXHBI OTPAXKATE:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (OPMHUPOBAHMHM COBPEMEHHOM E€CTECTBEHHO-HAYyYHOUN
KapTUHBI MHUpPA, B MO3HAHWH 3aKOHOB TPHUPOABI W PEHICHHH SKOJOTUYECKHX
npo0ieM 4YeloBeuecTBa, a TaKKe B PEIICHUH BOMPOCOB PalMOHAIBHOTO



MIPUPOJIONIONL30BaHNs, W B (OPMHUPOBAHUM IIEHHOCTHOTO OTHOIICHHUS K
MPUPOJIE, OOIIECTBY, YETOBEKY, O BKJIAJE POCCUUCKHUX M 3apYyOCIKHBIX YIEHBIX -
OMOJIOTOB B pa3BUTHE OMOJIOTHUH;

yMEHHUE BIIAJIETh CUCTEMOW OMOJIOTMYECKUX 3HAHUM, KOTOpask BKIIOYAET
ompeneeH!s] W MOHUMaHUE CYIIHOCTA OCHOBOTIOJNATAIONINX OWOJIOTHYECKUX
TEPMHUHOB U TOHATUN (BUA, dKOCUCTeMa, Omocdepa), 6MOTOTHUECKHE TEOPUU
(aBomonionHas teopuss Y. JlapBuHa, CHUHTETUYECKas TEOPHUS HBOJIIOIUH),
yuenust (A. H. CeBepuoBa — 0 MmyTsAX W HampapieHUsX 53Boitonuu, B.M.
Bepuajnckoro — o 6uocdepe), 3akoHbl (reHeTHUECKOT0 paBHOBecHs Jx. Xapau
u B. BaitaOepra, 3aponsimeBoro cxoactsa K. M. bapa), npasuna (MuaIMyMa
1O. JInbuxa, 7KOJIOTUYECKOM MUpaMHUIbI SHEPTUH), TUIOTE3bI (TUIOTE3a «MHUPa
PHK» V. I'mnGepta);

YMEHHUE  BIAJETh OCHOBHBIMM  METOJaMH  HAy4YHOrO  IIO3HAHUSA,
WCTIONB3YeMbIMU B OWOJOTUYECKUX HCCIEOBAHUSAX JKUBBIX OOBEKTOB W
AKOCHUCTEM (OMHUCaHuEe, W3MEpEHHe, HAOI0ICHUE, DKCIEPUMEHT), CIoco0aMu
BBISIBJICHUS U OIEHKU aHTPOTNIOTCHHBIX U3MEHEHUM B TPUPO/IE;

YMEHHUE BBIIETATh CYIIECTBEHHBIC NPU3HAKU: BHUJIOB, OHOTCOIICHO30B,
AKOCUCTEM U Ouochephl, CTAOUIU3UPYIOMIETO, ABUKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, aJI0NaTPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHMsl, BIUSHUS JBIXKYIIMX CHJI OBOJIOIMKM Ha TEHO(POH]
MOMYJISIIUY, TPUCTIOCOOJICHHOCTH OPTraHru3MOB K cpejie OOUTaHus, YepeI0BaHUS
HaIpaBJICHU HBOJIOLMHM, KPYrOoBOPOTa BEIIECTB M TOTOKA DJSHEPrUU B
AKOCHCTEMAX;

YMEHHME YCTaHABJIMBATh B3aWMOCBSI3M MEXAY IpOIleCCaMU JBOJIOLINH,
JIBIDKYIIAMU CUJIAaMH aHTPOIOT€HE3a, KOMIOHEHTAMU Pa3JIMYHbIX YKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTJIWYUTENbHBIC TPHU3HAKK  JKUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BUJIOB K Cpejie OOMTaHUs, aOMOTHYECKUX U OMOTUYECKUX
KOMIIOHEHTOB HJKOCHUCTEM, B3aUMOCBSI3€d OpPraHU3MOB B  COOOIIECTBAX,
AHTPOIIOT€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCMOIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTHUI0O W CHUMBOJIMKY JUIsl JIOKa3aTelbCTBAa POJACTBA OPraHU3MOB
pa3HBIX CHCTEMAaTHUYECKUX TPYII, B3aMMOCBS3W OPraHU3MOB U  CPEJIbI
oOWTaHus, €IUHCTBA YEJOBEUECKHMX pac, HEOOXOJUMOCTH COXpPaHCHHS
MHOT000pa3usi BUJIOB M SKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOJILI U
YeJI0BEYECTBA;

YyMEHUE pemarh OWOJIOTMYECKHE 3aJaud, BBISBISATH MPUYUHHO-
CJICZICTBEHHBIC CBSI3U MEXKIY HCCIECTYEMbIMU OMOJIOTHYECKUMU MpolieccaMu U



ABIICHUSIMHU, JI€JaThb BBIBOJBI W TIPOTHO3bI Ha OCHOBAaHUHU IOJYYEHHBIX
pE3ybTaTOB;

YMEHHUE BBIMIOJHATH J1a00paTOpHBbIE U MpaKTUYeCKue padoThl, COOMIOAATH
paBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPATh HUX SKCIEPUMEHTAIHLHBIMU
cpeactBamu, (GopMmynHpys Ledb KCCIEIOBAaHUS, aHAJIU3UPOBATH MOJTYYCHHBIC
pe3yNbTaThl U JACNIaTh BHIBOIBL;

yMEHHUE y4acTBOBATh B Y4EOHO-UCCIIEA0BATENBCKOM paboTe 1Mo OMoIoruwy,
AKOJIOTUU M MEIUIIMHE, TPOBOJMMON Ha 0a3e MIKOIbHBIX HAYyYHBIX OOIIECTB, U
nyOJMYHO TPEACTABIATh MOJYYCHHBIE PpE3ylbTaThl Ha  YYECHHYECKHX
KOH(EPEHIINSAX;

YMEHHE OLCHUBATh THUIIOTE3bl U TEOPUU O TPOUCXONKICHUM KU3HH,
YelloBeKa M 4YEJNOBEYECKUX pac, O NpUYMHAX, IOCIEACTBUAX M cIocobax
MpEeA0TBpAlICHUS TJI00AIbHBIX U3MEHEHUI B Onocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BHIOOP Oyayliel mpodeccruoHanbHON
JESTENIbHOCTH B 00JIacTH  OMONOTHH, HKOJIOTHH, TMPUPOAOIOIb30BAHMUS,
MEAMILINHBI, ONOTEXHOJIOTUH, ICUXOJIOTHH, BETEPUHAPUH, CEJIbCKOTO XO035ICTBa,
OUIIEBOM  MPOMBIIUIEHHOCTH,  yIayOJdsTh  NO3HABaTENIbHBIM  MHTEpeC,
HaIlpaBJEHHBI Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIONIIEH mpodeccun u
MPOJOHKEHHE OMOJOTHYECKOTO 00pa3oBaHUs B OpPraHM3AIMsIX CPEIHEro
po(heCCUOHATILHOTO U BBICIIET0 00pa30BaHUs.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
MPOrpamMmblI Bcero o0pa3oBaTesIbHbIE
padoThI padoThI pecypest
1 buonorus xak Hayka
2 JKuBbIe cUCTEMBI M UX U3yYEHHUE
3 buonorus knetku 0.5
4 XHUMHUYECKash OpraHu3anus KIETKH 10 1
5 CrpoeHue U QyHKIIUH KIETKU 8
6 OOMeH BelIeCcTB U NMpeBpallleHUue SJHEPTUU B 9 1
KIIETKE
5 Hacnencreennas nungopmanus u 9 05
peanu3arys e€ B KJIeTKe
8 JKU3HEHHBIN UK KIETKH 6 1
9 Crtpoenne U QyHKIIUN OpPTraHU3MOB 17 1 1.5
10 Pa3mHOXeHME U pa3BUTHE OPraHNU3MOB 8 1.5
11 'eneTrka — HayKa O HACJIEICTBEHHOCTH U ) 05
W3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 1 1
14 I'eneTrka yemoBeka 0.5
15 Cenexuusi OpraHu3MoB 1




16 BuorexHonorus u cuHTeTUYECKas OUOJI0rUs 4
17 PezepBHOE Bpemst 1
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 13




11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
No 11/ HanMeHoBaHMe pa3jeioB U TeM Kourponsusie  Tpaxriseckie (uudpossbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 3apox/ieHue U Pa3BUTHE 3BOTIOIIMOHHBIX 4
IpeJCTaBICHUN B ONOJIOTHU
Mukpo3Botonus U €€ pe3yabTaTbl 14 1 2
Maxkpo3Bostonus U €€ pe3ynbTaThbl 6
4 [IpoucxoxaeHne u pa3BUTHE KU3HHA HA 15 1 15
3emie
5 IIponcxoxkaeHne 4eIoBeKa — aHTPOIIOTEHE3 10 1 1
DKOJIOTHSI — HayKa O B3aUMOOTHOIIIEHHSIX
6 OpPraHU3MOB M HAaJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
OpranusMmel U cpesia OOUTaHUS 9 1.5
DKOJIOTHS BUJOB U MOMYJISIIIUI 9 0.5
9 DKOJI0THUs COOOIIECTB. DKOIOTHUECKHE 12 1 05
CHCTEMBI
10 buocdepa — rinobanbHast sKkocucTema
11 UYenoBek u OKpyxarolas cpeaa
12 PesepBHOE Bpems 8 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 7.5




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

buonorus kak KoMmjaeKcHas HayKa U Kak
4aCcTb COBPEMCHHOI'O O6IJ.[€CTBa

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3ydeHust

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

JKuBrle cucTEMBI U UX CBOMCTBA

ypOBHeBaﬂ OopraHu3anms )XUBbIX CUCTCM

Hcropust OTKPBITUS U U3Y4EHUS KIIETKH.
Knerounas teopust

MeTo/1bl MOJNIEKYISIPHOM U KIIETOYHOH
ouonorun. [Ipaktuueckas pabora
«M3yueHne MeTo10B KIETOYHOMN
Ouoznoruu (xpomarorpadus,
anekTpoopes, tupdhepeHnuaibHoe
ueHtpudyruposanue, [1L[P)»

0.5

XUMHUYECKUN COCTAB KJIIETKHA

MI/IHCpaJ'IBHBIe BC€IICCTBA KJIICTKH, UX
Ounoyioruueckas POJib

Opraanyeckre BeMecTBa KIETKA —
6enxu. JlabopaTopnas padora
«Ob6Hapyx)eHne OETKOB ¢ TOMOIIBIO
KaueCTBEHHBIX PEAKLIUN»

0.5




CoiicTBa, Knaccuukanys u GyHKIUN

) 0enkoB
10 Opranuyeckue BellecTBa KIETKH —
YIJIEBOABI
1 Opranuyeckue BEIECTBA KIETKU —
TN B
Hyxnennossie kucnorsl. JJHK n PHK.
12 Jlaboparopuas padota «VccienoBanue 0
HYKJICMHOBBIX KHCIIOT, BBIJICJICHHBIX U3 >
KIIETOK PA3JIMYHBIX OPTaHHU3MOBY»
13 Crpoenne u pynkiun ATD. Ipyrue
nykieosunrpudocdarsr (HTD)
CexBenupoBanue JIHK. Meroasl
14 T€HOMUKH, TPAHCKPUIITOMUKH,
IPOTEOMUKHU
15 Kontponbnas padota
16 MeTtoap! cTpyKTypHOI Onosnoruu Tumsl
kieTok. [IpokaproTnueckast KieTka
CrtpoeHne 3yKapuoTUUYECKOM KIETKH.
17 [IpakTuyeckas padora «M3yuenue 0.5
CBOWCTB KJIETOYHOH MEMOpPaHbD»
18 [ToBepXHOCTHBIN anmapar KIeTKH
OnHoMeMOpaHHBIE OPraHOUIBI KIETKH.
19 [IpakTuueckas pabora «13ydyenue 05

ABWXKCHUS HUTOINNIa3MbI B paCTUTCIIbHBIX
KIJIICTKax»




20

HOHyaBTOHOMHBIe OpraHon bl KJICTKHU:
MUTOXOHAPUH, IIJIACTUIBI.

Jlaboparopuas pabota «Vccienoanue 1
IUIa3MOJIM3a U JICTIIIa3MOJTH3a B

PaCTHTENBHBIX KICTKAX)»

0.5

21
22

HememOpanHbie opraHou/ bl KJIETKU

Crtpoenue u GyHKIMHU apa

23

CpaBHuUTENIbHAS XapaKTEPUCTUKA KIETOK
sykapuot. JlabopaTopnas padora
«M3ydeHne CTpOEHUS KIETOK Pa3InYHbIX
OpPraHU3MOB»

0.5

24

AcCCUMWISIIIHS U TUCCUMIJISIINS — JBE
CTOpOHBI MeTabou3Ma. Turbl oOMeHa
BemecTB. JlabopaTopHas pabora
«3yueHne KaTamuTUIECKONW aKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTasas3bl)»

25

26

depMEHTAaTUBHBIN XapaKTep peakui
KJIETOYHOT'O MeTabo0JIn3Ma.
JlaGopatopnas pabora «3yuenue
(epMEeHTaTUBHOTO pacUIeTIICHUS
MEPOKCH/Ia BOJOPO/a B PACTUTENbHBIX U
KUBOTHBIX KJIETKaX»

Benku-akTuBaTOphI U OENKH-
MHTUOUTOPHI

0.5

27

ABTOTpOQHBIN THIT OOMEHA BEIIECTB

28

dorocuntes




XemocunTe3. JJaboparopras pabota

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

30 Oposxenus. JlabopaTopHas pabora
«CpaBHEHHE TIPOIECCOB OPOKCHUS H
JIBIXAHUSD)

31 AdpoOHBIE OPraHU3Mbl. JTaIbI
SHEPreTHYecKoro ooMeHa
DHeprust MEMOPaHHOTO TPAUCHTA

32 nporoHoB. Cunrte3 AT®: pabota
npoToHHON AT®-cuHTa3bI

33 Peakium MaTpuyHOTO CHHTE3a

34 Tpanckpunius — MaTpUYHBIN CHHTE3
PHK

35 Tpaucsiiust u €€ 3Tarbl

36 Konnposanue ammuuokucinot. Pois
pudocom B OuocuHTe3e Oenka

37 Opranu3aiiys TeHoMa y IPOKapuoT U
9YKapHOT

38 MomnexyssipHbIe MEXaHU3MBbI IKCTIPECCHU
TCHOB Y DYKapHOT
Bupycbl — BHEKJIETOUHBIE (OPMBI

39 KM3HH U OOJIMTaTHBIC TIAPA3UTHI. 05

[IpakTuueckas pabora «Co3nanue
MOJIETIH BUPYCa»




BupycHsle 3a0051€BaHus UEIOBEKA,

40 KUBOTHBIX, PACTCHUI

41 HanoTtexHosoruu B 6M0JIOTUHU U
MeIULIIHE

42 Ku3HeHHbBIA UK KIETKU

43 Matpuunsiii cunte3 JJHK
XpomocoMsl. JTaboparopHas paboTa

44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpernaparax»

45 Jlenenue KICTKH — MHTO3
Tuns! knetok. Kapuokunes u
nutokune3. JlaboparopHas padora

46 «HabmroneHe MATO3a B KJIETKAX 0.5
KOHYMKA KOpeIIKa JTyka (Ha TOTOBBIX
MUKpOIpenaparax)»

47 Perynsauus >KM3HEHHOTO KA KJIETOK

48 Opranusm Kak eUHOE 11eJI0€

49 Txanu pacrenuii. JlaboparopHas padora 05
«3y4yenne TKaHeH pacTeHnin '
TxaHM KUBOTHBIX U YETOBEKA.

50 JlaGopatopnas pabora «3yuenue 0.5
TKaHEeH )KUBOTHBIX»
Opransl. CucTteMbl OpraHoB.

51 JlaGopatopnas pabora «3yuenue 0.5
OpraHOB LIBETKOBOT'O PACTCHUS»

52 Ormopa Tena opraHu3MOB




53

JIBr>KeHHE OpPraHu3MOB

54 [Iutanue opranu3MoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX. 1
[InmeBapurenpHas cucTeMa 4eJloBeKa

56 JIpIxaHue opraHu3MoB 1

57 JIpIXaHue MO3BOHOYHBIX JKUBOTHBIX H 1
YeJoBeKa

58 TpancmopT BemecTB y OpraHu3MoOB 1

59 KpoBeHnocHas cuctema mo3BOHOYHBIX 1
’KMBOTHBIX U YEJIOBEKA

60 Brienenue y opranu3mMoB

61 3amuTa y OpraHu3MoB

62 NmmyHHast cucreMa yenoBeka
PaznpaxuMocTb U perymnsuus y

63 opranu3MoB. ['ymMopanbHast perysius u 1
SHJIOKPUHHAS CHCTEMa )KHUBOTHBIX U
9eJIoBeKa

64 KonTtponsHas pabora 1

65 ®opMBI pa3MHOKEHHUST OPTaHU3MOB 1

66 [TonoBoe pa3MHOKEHNE 1

67 Meiio3 1
I'ameTorenes. O6pa3oBaHue U pa3BUTHE

68 IIOJIOBBIX KJIETOK. JIabopaTopHas pabora 1 05

«M3ydenne cTpOeHUS TTOJIOBBIX KJIETOK
Ha TOTOBBIX MUKpOIIPENapaTax»»




69

70

71

NHnuBuayanbHOE pa3BUTHE OPraHU3MOB
— OHTOI'€HE3

3akiiajika OpraHoB U TKaHEH U3
3apOBIIIEBHIX JINCTKOB

Poct u pa3ButHe KUBOTHBIX.
Jlaboparopnas pabota «BrisiBienue
MPU3HAKOB CXOCTBA 3apObIIIeH
MTO3BOHOYHBIX KHUBOTHBIX)

0.5

72

PasMHOXEeHME U pa3BUTHE PACTECHUM.
Jlaboparopuas padota «CtpoeHue
OpPraHOB Pa3MHOKEHUS BBICILIUX
pacTeHui»

0.5

73

I/ICTOPI/UI CTAHOBJICHUA U PA3BUTHUA
IFCHCTUKH KaK HAyKH

74

75

OcHOBHBIE TIOHATHS U CUMBOJIBI
reHetuku. Jlaboparopuas pabora
«/Ipo3oduina kak 00BEKT TEHETHIECKUX
HCCIICIOBAHUID)

3aKOHOMEPHOCTH HACIIEI0BaHUS
MpU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [Ipaktuueckas pabota
"N3yueHne pe3ynbTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo30¢uiIs"

0.5

0.5

76

I[luTonormyeckre OCHOBEI
MOHOTHOPHUHOTO CKPEIIHMBAHUS

7

AHanu3upymrolee CKpEeLMBaHuE.




Henosnoe nomuanpoBanue

JlurubpuiHoe CKperBaHue.
[IpakTrueckas padota «3ydeHue

78 0.5
pe3yIbTaTOB AUTUOPUIHOTO
CKPEIIUBAHUS Y TPO30(DUITBD»
79 [{uTonornyeckue OCHOBBI TUTHOPHUTHOTO
CKpENTUBaHUS
80 CueruieHHOE HACJIEeI0BaHNE IPU3HAKOB
81 XPpOMOCOMHAasI TEOPHS
HACJIEeICTBEHHOCTH
82 I'eneTuka moia
83 I'eHoTHO Kak [eJIOCTHAS CUCTEMA
84 I'eneTnyeckuii KOHTPOIb PA3BUTHS
pacTeHMiA, )KUBOTHBIX U YeIOBeKa
85 N3MeHUYnBOCTH MpU3HAKOB. BHibl
W3MEHYHUBOCTH
86 MonudukanronHas 3MEHYUBOCTh
BaprannoHHBIN psia U BapUallMOHHAS
kpuBas. JlaboparopHas pabota
87 «UccnenoBanue 3akOHOMEpPHOCTEH 05
MOAU(PHUKAITIOHHON U3MEHUYUBOCTH. '
[TocTpoeHne BapualiOHHOTO psija U
BAPUALIMOHHON KPUBON»
88 ['enoTunMUeckass K3AMEHYUBOCTb.
KomOnHaTHBHAS H3MEHYHBOCTD
89 MyTarmorHasi "3MEHUYUBOCTb. 0.5




[IpakTuyeckas pabora «MyTtanuu y
Ipo30¢ bl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

91

3aKOHOMepHOCTI/I MYTAllTHOHHOT O
rmpomnecca. ONUreHeTHKA U SITUT¢HOMUKA

I'eneTuka uenoseka. HpaKTI/I‘IeCKaH

pabora «CocTaBiieHHEe U aHAIHN3
POIOCIOBHOI»

0.5

92

MeTobI MEIUITHHCKON TeHETUKH.
3HayeHne MEIUIIMHCKON T€HETUKH B
MPEOTBPALICHUH U JICUCHUHU
FeHEeTUYECKHX 3a00JIeBaHM YeI0BEKa

93

94

95

96

KonTponbnas padota

OCHOBHbBIE TIOHATHS CEIEKIHH.
JlaGopatopnas pabora «3yuenue
COPTOB KYJIBTYPHBIX PACTEHHIA U TIOPOJT
JTOMAIITHUX KUBOTHBIX)

MeToab! celneKIIMOHHOM paboThl.
JlaGopatopnas pabora «3yuenue
METOJIOB CEJIEKIIMH PACTEHUI»
JIOCTHKEHHUSI CENIEKIIUU PACTEHUN U

KHUBOTHBIX. [IpakTHyeckas pabora
«IIpuBUBKa pacTeHUI

0.5

0.5

97

98

CoxpaHeHue, U3y4eHHE U
UCIOJIb30BAHNE T€HETUYECKUX PECYPCOB

buorexHonorus xak HayKa 1 OoTpaciib

0.5




npousBojacTBa. [IpakTnueckas pabora
«M3yuenue 0ObeKTOB OMOTEXHOIOTUIY

OCHOBHEBIE HaITpaBJICHHUA CHHTETHYECKOU

99 Ounosornu. XpoMOCOMHAsI M T€HHAas 1
WHXCHEePUS
100 KontponbHas pabota
101 MenuinHackue OMOTEXHOIOTUN
PesepsHnbiit ypok. [loBTopenue,
102 . 1
0000111eHIe, CUCTEMATH3AIIHS 3HAHUH
OBILIEE KOJIMYECTBO YACOB I1O0 102 135

[TPOT'PAMME




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Nen/m | Tema ypoka Kontpoabnubie IIpakTuyeckue Aara tuposhie
Bcero u3ydeHusi oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 OpomonuonHas teopust Y. Jlapsuna 1
) JIBMOKYIIHE CHITBI DBOJIIOIIMH BUJIOB 110 1
Y. JapBuny
3 Bbopn0Oa 3a cymecTBoBaHMeE, 1
€CTECTBEHHBIN U UCKYCCTBEHHBINH O0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
HBOJTIOIINH
5 DTarbl HBOJIIOIMOHHOTO MPOIecca: 1
MHUKPO3BOIIOLUSA U MAKPOIBOJIOLIUS
5 [Momymsius — sneMeHTapHas eIMHULIA 1
ABOJTIOIINH
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapnau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BpIsiBIEHNE U3MEHYUBOCTH Y '
oco0eil 0HOTO BHJIa»
8 DneMeHTapHbIe (PaKTOPHI HBOTFOIUN 1
9 OS¢ ekt ocnoparens. dpdexr 1
OYTBLIIOYHOTO TOPJIBIIIKA
10 Murpanuu. N30 nomyIsiui: 1

reorpaduueckas, OnonornIecKas




11

12

EctectBenHsbIit 0oTOOp —
HAMPaBJIIOMUN (HaKTOP IBOIOIHH

[TonoBoii oTO60Op

13

[TprucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOABOIIOIHH.
Jlaboparopnas pabota «3yueHue
apomMop(}030B U UAMOAAANTALUN Y
pacTeHU U )KUBOTHBIX)

0.5

14

15

[Ipumeps! npucnocodseHunt y
OpPraHU3MOB: MOP(OIOTUYECKHE,
¢dusnonornueckre, ONOXMMHUIECKHE,
noseaeH4eckue. JlabopatopHas padora
«ITpucnocobneHnst OpraHu3MoB U UX
OTHOCHUTEJIbHAS 11€JI€CO00Pa3ZHOCTb)»

Bun, ero kxpurepuu u CTpykTypa.
JlaGopatopnas pabora «CpaBHeHUE
BUJIOB IO MOP(OJIOTHUECKOMY
KPUTEPHIO»

0.5

0.5

16

Crpykrypa BUJa

17

18

Bunoo6pa3oBanue kak pe3ynbTar
MHKPO3BOTIOLMH. CBS3b
MHKPOIBOIIOLMH U ATUIAEMUAOTIOTUA

KonrtponbHas pabora

19

20

Makpossosntonus. [TaneonTonornueckue
METOABI I/I3y‘-IeHI/I$[ 3BOJHOIINN

buoreorpaduyeckue MeTOabl U3YICHUS




9BOJJIOINH

OMOpPHUOIOrHYECKHUEe U CPAaBHUTEIBHO-

21 MOP(OJIOTHYECKUE METOIBI U3YUCHUS
HBOJIIOLIMU
MounekyapHO-T€HETUYECKUE,
22 OMOXMMHUYECKHE U MATEMATHYCCKUE
METO/JIbI U3yUYCHHS IBOJIOIUU
23 OO01mure 3aKOHOMEPHOCTH IBOJTIOIIHH
24 AnantuBHas paauaius.
HepaBHOMEpHOCTH TEMITOB 3BOJIIOIHH
o5 HaydHbie rUIIOTE3BI POUCX 0K ICHUS
KU3HU Ha 3emJie
26 JloHay4YHBIC MIPEICTABICHUS O
3apOKICHUH KU3HU
97 OcHOBHBIE 3TaIbl HEOPraHUIECKON
HBOJTIOIINH
28 ['umoTe3s! 3apoKACHNUS )KU3HA
HcTopust 3emMau 1 METOMIBI €€ N3YUCHHUS.
29 JlabopaTtopHas paborta «3y4uenue u 05
OIMCAaHNE UCKOTIAEMBIX OCTaTKOB '
JPEBHUX OPTaHU3MOBY
30 HauanbHble 3Tansl opraHnyecKkoin
ABOJTIOIINH
31 OBoMIOIUSA DYKapuOT
39 OCHOBHBIE 3TaITbl BOJTFOITUN 05

pacturenbHoro mupa. [Ipaktudeckas




pabota «3ydenne ocoOeHHOCTEH
CTPOCHUS PACTCHUI Pa3HBIX OTACIOBY

OCHOBHBIE 3TaIbI 3BOJIFOIIUH XUBOTHOI'O

33
Mupa
DBoIOLUS )KUBOTHBIX. [IpakTHueckas

34 pabota «3ydyenune ocoOeHHOCTEH 0.5
CTPOEHUS TO3BOHOYHBIX )KMBOTHBIX)»

35 PazButue xu3Hu Ha 3emMIie Mo 3pam 1
nepuoiamMm
MaccoBble BBIMUPAHUS —

36 HKOJIOTUYECKUE KPU3HCHI MTPOILIOTO
CoBpeMEeHHBIH 3KOJOTUYECKHUI KpU3HC,
€ro 0COOEHHOCTH

37 KonTtponsHas pabora

38 CoBpeMeHHas ccTeMa OPraHHYECKOTO
TIPOIILIIOTO

39 OCHOBHBIE CHCTEMATUYECKHE TPYIIIIBI
OpPTaHU3MOB

40 AHTpPOIIOJNIOTrHUsI — HayKa O 4eJIOBEKE

41 PasButne npexacrasnenmii o
MIPOUCXOXKICHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabota «/3ydeHre ocoOeHHOCTEH 0.5

CTPOCHUSA CKEJICTA YCJIIOBCKA, CBA3aHHBIX
C IPAMOXOXKICHUEM)




43

JIBHoKYIIME CHIIBI aHTPOIIOT€HE3a

CooTHollleH’e OUOJOTHYECKUX U

44 COIMAJBHBIX (PAKTOPOB B aHTPOIIOTEHE3E

45 OcCHOBHBIE CTaUU aHTPOIIOT€HE3A

46 [laneorenerrka u najaeoreHOMUKa

47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKA
Yenoseueckue pacel. [Ipakruueckast
pabota «3y4eHHE IKOJIOTHUECKUX

48 aJlanTanuii 4YeJI0BEeKa» 0.5
MeXIuCUUTUTMHAPHBIE METO/IbI
AHTPOIIOJIOTUHI

49 KontponbHas pabota

50 3apoxIeHue U Pa3BUTHE 3KOJIOTUU
Metonae! sxkonorun. JlaboparopHas

51 pabota «/3ydeHre METOI0B 0.5
HKOJIOTUIECKUX HUCCIICIOBAHUIN

59 3HayeHHe SKOJOTMUECKUX 3HAaHUM 1
YeJI0BeKa

53 Okonorndeckue GaKTopsI
Abunortnyeckue pakropbl. CBeT Kak

54 sKonoruueckuii axrop. JlaboparopHas 05
pabota «BblsiBIEeHNE TPUCTIOCOOIEHUI '
OPTaHU3MOB K BITUSTHUIO CBETa
Abunornueckue gaxktopsl. Temneparypa

55 KaK 9KOJIOTUIECKUN (aKTop. 0.5

JlabGopaTopHas pabota «BrisiBieHne




MPUCIIOCOOTICHUN OPTaHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI»

AbuoTtndeckue hakTopbl. BraxxHocTs
KaK 9KOJIOTUYECKUN (aKTop.

56 Jlaboparopnas paboTa « AHATOMUYECKUE 1 0.5
0COOEHHOCTH PacTEHHUI U3 Pa3HBIX MECT
oOUTaHUS

57 Cpenbl oOuTaHus OPraHu3MOB 1

58 Buonornveckne puTMbl 1

59 JKuznennbie GopMbl OpraHU3MOB 1

60 buotnueckue hakropsl 1
3HaYeHHE OMOTHYECKUX

61 B3aUMOJCHCTBUH JUIsS CyLIECTBOBAHUS 1
OpPraHU3MOB B cpejie 0OUTaHus

62 DKOJIOTHYECKHUE XapaKTEPUCTUKU 1
MOMYJISIITUH
OCHOBHBIE TIOKA3aTEeJH TOIYJISIIIH:

63 YUCJIEHHOCTb, IIJIOTHOCTh, BO3PACTHAs U 1
MOJIOBAsi CTPYKTypa
OCHOBHBIE TIOKA3aTEIH TOIYJISIIHH:

64 POXTaeMOCTh, IPHPOCT, TEMI POCTa, 1
CMEPTHOCTh, MUTPAIIAN

65 DKoJIOTHYecKas CTPYKTYpa MOMYJISIUH

66 JluHaMuKa TOMYJSIUN U €€ PeryIsus

67 Kpussle pocta uncineHHocTu 1

MOMYJIAIHUH. KpI/IBI)Ie BbIDKHMBaHU S




DKoJioruyeckasi HuIla BUja.
Jlaboparopnas pabota

68 . 0.5
«[IpucrocobneHns ceMsiH pacTeHUH K
pacceneHuIo»

69 Bun xak cucrema nomynsiuit

70 3aKOHOMEPHOCTH MOBEJCHUS U
MUTpalUi KUBOTHBIX

71 Coo011ecTBO OpraHu3MOB — OHOIICHO3

72 KontponbHas padota
DKocucTema Kak OTKpbITasi cucTeMa

73 KpyroBopot BeIiecTs 1 MOTOK SHEPTUU B
IKOCHCTEME

74 OcCHOBHBIE TTOKA3aTENN IKOCUCTEMBI

75 DKOJIOTMYECKUE TUPAMU/IbI

76 N3menenus coob11ecTB — CyKIECCHH
[TpupoHbIe 3KOCHUCTEMBI. DKOCHCTEMBI

77 03€p U peK. DKOCUCTEMbI MOPEeii U
OKEaHOB

78 [TpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJp, JIECOB, CTETIEH, MyCThIHb

79 AHTpOIIOTEHHBIE YKOCUCTEMBI
VYpb6oskocucremsl. [IpakTrueckas

80 pabota «/3yueHue u onucaHue 0.5
ypOOIKOCUCTEMBI»

81 3akoHOMEPHOCTH (POpMUPOBAHUS

OCHOBHBIX B3aMMOJIEHCTBUI OPraHU3MOB




B OKOCHCTEMax

MexaHu3Mbl BO3JEHCTBUS 3arpSI3HECHUI
Pa3HBIX TUIIOB Ha CyOOpTraHU3MEHHOM,

82 OpPraHU3MEHHOM, OMYJISLIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmierianerapHas
oboouka 3emnu

84 VYuenue B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
onocdepsl

86 Kpyrosopots! BenecTs u
OMOTEOXUMHYECKHE ITHKJIIBI

87 3oHanbHOCTH 6uochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6uoCheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUYHHBI

90 BozneiicTBue uenoBeka Ha 6uochepy

01 AHTpPOIIOT€HHOE BO3JEHCTBUE HA
PacTUTENBHBIN U JKUBOTHBIN MU

92 Oxpana mpupoabI

03 OCHOBHbBIE IPUHIIMIIBI YCTOHYUBOTO
Pa3BUTHS YEIIOBEUECTBA U MPUPOIBI
ParmonansHOE TPUPOIONIOIB30BAHNE

94 COXpPaHEHHE OMOJIOTHIECKOTO
pazHooOpa3zus 3emin

95 O6o06menne o Teme «MUKPOIBOIIOIUS




U €€ pe3yJbTaThD)

96 O6?6HleHI/Ie 1o Teme «MaKpOIBOITIOLIUS 1
U e€ pe3yIbTaTh»

97 O6o06menue no Teme «IIpoucxoxaeHue 1
U pa3BUTHE KU3HU Ha 3eMiie»

98 O6o6menune no Teme «IIpoucxoxaenne 1
YeJI0BEKa — aHTPOTIOT€HE3»
O06006111eH1E 10 TEME «IKOJIOTHS —

99 HayKa O B3aMMOOTHOIICHHSIX 1
OpraHU3MOB»

100 O6o06menne o Teme «OpraHu3mMbl U 1
cpena oouTaHus»

101 O606HICHI/I€vHO TeMe «IKOJIOTHS BUJIOB 1
Y TIOTTYJISIIHIA

102 O6o006menue no Teme «brocdepa — 1
rio0anbHasi 3KOCUCTEMAY

OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







HHPOBEPSAEMBIE HA EI'D 110 BUOJIOI'UM TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
ITPOI'PAMMBI CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

Kona
NPoBePSIEeMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K NPEAMETHBIM pe3yJibTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMBbI CPeIHEro
001ero ooOpazoBaHus

ChopMupoBaHHOCTh 3HAHUN O MECTE M POJIM OMOJIOTHH B CHCTEME
€CTeCTBEHHBIX ~ HayK, B  (OPMHPOBAHHU  COBPEMCHHOM
€CTeCTBCHHOHAYYHOH KapTHHBI MHpa, B TIO3HaHUM 3aKOHOB
MPUPOABI M PEIICHUM XU3HEHHO BAXKHBIX COIUAIBHO-ITHYCCKUX,
HKOHOMHYECKUX, IKOJIOTUIECKUX MPOOIEeM YellOBeUeCTBa, a TaKKe
B PCIICHHH BOIPOCOB DPALMOHAIBHOTO IPUPOJIONONIB30BaHUS, B
(GOpMHUPOBAaHUY LIEHHOCTHOTO OTHOILIEHHS K MPUPOE, OOIIECTBY,
YeIIOBEKY; O BKJIAJIE POCCHUHCKUX H 3apyOeKHBIX YUIEHBIX —

OHMOJIOTOB B pa3BUTHE OMOJIOTHH

Brnanenme cuctemoil 3HaHMHA 00 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHUS, WCIOIB3YEMbIX B OHOJOTMYECKHX HCCIEIOBAHUAX
KUBBIX OOBEKTOB U IKOCUCTEM (OIMCaHUE, U3MEPEHHE, IPOBEICHUE
HaOII0eHNH); cl10cOOaMU BBISBICHHUS U OLIEHKU AaHTPOIOI€HHBIX
W3MEHEHUH B MPUPOJIE.

Ymenune BBIIBUTaTh TUIIOTE3BI, IIPOBEPSATH ux
9KCIIEPUMEHTAILHBIMH CpeICTBaMy, bopmynupys LEJIb
HCCIIEIOBaHMs, aHAJIM3UPOBATh MOJIYYEHHbIE PE3YyJIbTaThl U J€JIaTh
BBIBOJIBI.

BrisiBeHME 3aBUCUMOCTH MEXAY HMCCIEAYEMBIMH BEINYMHAMH,
OOBsSICHEHUE TMOJIyYEHHBIX pe3yabTaToB M  (OpMyJIUpOBaHHE

BBIBOJIOB C MCITOJIb30BAHHUEM HAYUYHBIX HOHSITI/II\/JI, TGOpI/II\/'I 1 3aKOHOB

YMeHHue BIIAJeTh CHCTEMON OHWOJOTMYECKUX 3HAHWU, KOTOpas
BKJIIOYAET: OCHOBOIOJIArafoIINe ONOIOTHYECKHE TEPMHUHBI M TIOHSTHS
(Ku3HB, KJIETKA, TKaHb, OpraH, OpPraHW3M, BHJ, [OMYJISIIHS,
JKOCHCTeMa, OuoleHo3, Ouocthepa;, Merabomm3M, TOMEOCTa3,
KICTOUHbIA ~ WMMYHHMTET, OHOCHHTE3  Oe€jka,  OHOIOJMMEpBI,
JINCKPETHOCTb, caMOperyJIsIys, CaMOBOCIIPOH3BE/ICHHE,
HACIIE/ICTBEHHOCTh, HM3MEHYMBOCTb, OHEPrO3aBHCHMOCTb, POCT U

pas3BUTHE);




Ouosornyeckue Teopuu: KietouyHas Tteopus T. IlIBanna, M.
[llneitnena, P. BupxoBa; KJIoHaJIbHO-CENEKTUBHOIO MMMyHHUTETA [1.
Opnux, U.1. MeuHrnkoBa, XpOMOCOMHas TEOPHS HACIECICTBEHHOCTH
T. Moprana, 3akoH 3apoasimieBoro cxoxacrsa K. bapa,
sBoiMonMOHHas Tteopus Y. JlapBuHA, CHUHTETHMYECKas TEOpHUs
3BOJIOLMK, Teopus aHTpororeHe3a Y. JlapBuHa; Teopus
ouoreornieno3a B.H. Cykauépa; yuenne H.M. BaBunoBa o meHTpax
MHOT000pa3usi ¥ MPOUCXOXKIACHUS KYJIBTYPHBIX PACTEHUH, YUCHUE
A.H. Cesep1ioBa 0 IyTsIX U HalpaBJICHUSIX 3BOMIIOLMH, yueHue B.1.
Bepnaznckoro — o 6uocdepe);

3aKOHbl  (eOMHOOOpa3us  IMOTOMKOB  TMEpPBOTO  IOKOJICHHUS,
pacilerIeHus IPU3HAaKOB, HE3aBUCHMOTI'0 HACJI€OBAHUSI IPU3HAKOB
I'. Mennens; CUEIUIEeHHOrO HACIE0BaHUs IPU3HAKOB U HAPYILIECHUS
cuerieHuss reHoB T. MopraHa; TroMOJIOTMYECKUX PSJOB B
HaclIeACTBEHHONW u3MeHuuBocTH H.M. BaBuioBa; reHeTuyeckoro
paBHoBecust [x. Xapau u B. BaiitnOepra; 3apoabIieBoro cxXojcTBa
K. Bapa; Ouorenernueckuii 3akon 3. ['exkens, . Mioiepa);
MIPUHIIMIIBI (YUCTOTHI FaMET, KOMILJIEMEHTAPHOCTH);

npaBmwia (Munumyma HO. JIuOuxa, >KOIOTMYECKOW MUPAMUIBI
qrcen, OMoMacchl ¥ YHEPTUN);

runote3bl (koarepatHoit AWM. Onapuna, nepBuaHoro OynboHa J[x.

Xonneitna, mukpocgep C. dokca, pubozuma T. Hek)

YMmenue peuiaTe IMMOUCKOBBIC OHOJIOTHYECKHUE 3a4a4l, BBIABIATH
NPUINHHO-CJIICACTBCHHBIC CBA3HU MCKIAY HCCIICAYCMbIMU
OHOJIOrMYECKUMHU 06’I)€KTaMI/I, mpoueccaMm M ABJICHUAMU, [CJIAaTh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATH I'CHOTUITMYCCKHUEC CXEMbI CKPCIIMBAHUSA U1 PAa3HBIX TUIIOB
HaCJICAOBaHUA TIPU3HAKOB 'y OpPraHu3MoOB, COCTABJIITb CXCEMBI
nepeHoCa BCIICCTB W OHEPIrMU B OKOCHUCTEMAax (HGHI/I IIUTaHWA,

TUILEBBIE CETH)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M MEXJIYy CTPOCHHEM U
(GYHKIUSMU: OpPraHOMJOB, KIIETOK pa3HbIX TKaHEW, opraHamu u
CUCTEMAMH OPraHOB Yy PAacTEHUMH, KUBOTHBIX U YEJIOBEKA; MEXAY
JTaaMd  oOMEHa BEUIECTB; JTalmaMHM KJIETOYHOTO IMKJIAa |
KU3HEHHBIX IMKJIOB OpPraHM3MOB; 3TalaMud 3MOPHOHAIBHOIO
pa3BUTHS; TEHOTUIIOM U (HEHOTHNOM, (HEHOTHIIOM U (haKTOpamu

CpCabl 06I/ITaHI/IH; nponeccamMu 3BOJIONHWH; ABUXYIIUMHU CHIIaMHA




AHTPOIIOTCHE3a, KOMITIOHCHTaAMH PA3JINIHBIX 3KOCHUCTEM n

HpI/ICHOCO6HCHI/I${MI/I K HUM OpPraHu3MoB

YMeHue BhIICATh CYIIECTBEHHbIE TPU3HAKH:

CTPOCHHMS  BUPYCOB,  KICTOK  TPOKAPHOT U  DYKapHOT;
OJHOKJIETOYHBIX ¥  MHOTOKJIETOYHBIX  OPraHW3MOB, BHJIOB,
OMOTEOIIEHO30B, IKOCUCTEM M OHochepbl; CTPOSHHUS OpPraHoOB H
CHCTEM OpraHOB pAacCTCHHUH, >KUBOTHBIX, YEJOBEKa; IPOIIECCOB
KU3HEACATENIPHOCTH, NPOTEKAIOIIMX B OpraHW3Max pacTeHHH,
KMBOTHBIX ¥ YEJIOBEKa; OHOJOTMYECKHX IPOIECCOB: OOMEHa
BemiecTB (Merabonus3M), MHPOPMALUU M TPEBPAIICHUS SHEPIHUH,
OpOXKeHHsI, aBTOTPO(GHOrO M TeTepoTPOGHOr0 THIIOB IHTAHUS,
¢doTocMHTE3a M XEMOCHHTE3a, MHTO3a, Melo03a, TaMeToreHesa,
9MOpUOreHe3a, MOCTIMOPHUOHANBHOTO PAa3BUTHS, Pa3MHOXKCHUS,
WHIMBUIYJIbHOTO pa3BUTHUSA opraHusma (oHTOTEHE3A),
B3aUMOJCUCTBHS TEHOB, I'eTEpPO3UCa; ACHCTBUH HCKYCCTBEHHOTO
oTOOpa, CTAOWIM3HPYIOIIETO, MIBHMKYIIETO U  Pa3phIBAIOLIETO
€CTeCTBEHHOTO 0TOOpa; aJuIONaTPHYECKOr0 M CHMIATPUYECKOTO
BUI000pa30BaHusl; BIMSAHUSA JBIKYIIUX CHJ DBOJNIONMH Ha
reHo(OH]T MOIMySAIHMK; TPUCTIOCOOIEHHOCTH OPTraHU3MOB K Cpefe
OoOWTaHMs, 4YepelOBaHMs HAINPABICHUI SBOIIOIMU; KPYrOBOpOTa

BCIHICCTB U IOTOKA SHCPIruH B 9KOCUCTEMAX

ChopMupoBaHHOCTh YMEHHUS BBIJCNATH CYIIECTBEHHBIE MPHU3HAKU
BHPYCOB, KIIETOK TPOKAPHOT W JYKAPUOT;, OJHOKICTOYHBIX U
MHOTOKJICTOYHBIX ~ OPTaHW3MOB, BHUJOB, OHOICOIICHO30B U
JKOCUCTEM; OCOOEHHOCTH TpOIECCOB OOMEHa BElIeCTB U
MIpEeBpAIIeHHUs] SHEPTUU B KJIETKEe, JOTOCHHTE3a, TIACTUYECKOTO U
JHEPreTHYeCKOro OOMEHa, XEMOCHHTEe3a, MHUTO03a, Meio03a,
OIUTOJIOTBOPEHUS, PA3BUTHS W PA3MHOKCHHS, WHIWBUIYAITHHOTO
pa3BUTHA opraHu3Ma (OHTOTreHe3a), OOpbObl 3a CyIEeCTBOBaHHE,
€CTECTBEHHOTO O0TOOpa, BHI000pa30BaHUS, MPUCTIOCOOICHHOCTH
OpPTaHHU3MOB K cpejiec OOUTAHWMSI, BIUSHAS KOMIIOHEHTOB YKOCHCTEM,
AHTPONOTEHHBIX HM3MEHEHUW B DJKOCHUCTEMax CBOEH MECTHOCTH,

KpYroBOpOTa BEIIECTB M MPEBpAIIEHUs S3HEPTUH B Orocdepe

YMmenue HUCIIOJIB30BaTh COOTBCTCTBYIOIIIHC ApPTYMCHTBI,
ouosor NYCCKYIO TCPMHUHOJIOTHIO U CUMBOJIUKY IUId JOKa3aTCIIbCTBA
pPoACTBa OpraHn3MoB Pa3HBIX CHUCTEMATHUYCCKUX Tpy1iIi;

B3aHMMOCBA3U OpTraHru3MOB n CpEabl obuTanus ) CINHCTBA




YCJIOBCUYCCKUX pac; HGOGXOIII/IMOCTI/I 300pOBOIO 06p3.33. JKHN3HU,
COXpaHCHUMA pa3Hoo6pa3H>1 BUJIOB H DJKOCHUCTEM KaK YCJIOBUsA

COCYyHIECTBOBAHU:A IMTPUPOABI K UCJIOBEYCCTBA

YMeHHe KPUTUYECKH OLEHUBATh WHQPOPMALHUIO OHOIIOTHYECKOTO
COJICPKAHUS; UHTEPIPETUPOBATH ATHYECKHE aCTICKThI
COBPEMEHHBIX HCCJICIOBaHUM B Ouoyoruu, MEIULIMHE,
OMOTEXHOJIOTHH, pPAacCMaTPUBATh TJOOATBHBIE HDKOJIOTHUECKUE
poOJIEMBI COBPEMEHHOCTH, (hOPMUPOBATh MO OTHOIICHHIO K HUM

CO6CTB€HHy1-O IB(0X370005010)




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
EI'S 10O BUOJOI'A

Kon

11

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

buosnorns xak HayKa. JKuBble cucTeMBI U HX HN3YUCHHEC

CoBpemeHHast OuoNOrusl — KOMIUIEKCHasi Hayka. buoiornuyeckue Hayku u
u3y4yaemble UMU TpoOsemMbl. DyHIaMEHTaNbHbIE, MPUKIIAHbIE U TTOUCKOBBIC
HAyYHBIC UCCIICIOBAHUS B OUOJIOTHH.

3nauenue Ouonoruu B (GOPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOH
kapTuHbl Mupa. [Ipodeccun, cBa3anuble ¢ Ouonorueil. 3HaueHue OUOJIOTUU B
MPaKTUYECKON JIEATEIbHOCTH 4YEJIOBEKa: MEAMIIMHE, CEIHCKOM XO3SICTBE,

IIPOMBILUIEHHOCTH, OXPaHe IIPUPOIBI

1.2

1.3

KuBpie cuctembl Kak mnpeaMer wulydeHus Ouonoruu. CBOKMCTBA KUBBIX
CHUCTEM: E€IMHCTBO XHMMHYECKOIO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCT,
CJII0O)KHOCTh U YHOPSAJOYEHHOCTb CTPYKTYPbI, OTKPBITOCTh, CAMOOPIaHU3aLIUs,
CaMOBOCHPOU3BEICHUE, PA3IPAXKUMOCTh, UBMEHYMBOCTD, POCT U pa3BUTHE.

YpOoBHM OpraHu3aludd KUBBIX CHUCTEM: MOJIEKYJISIPHBIHA, KJIETOYHBIM,
TKAQHEBBIM, OPraHU3MEHHBIM, MOMYJISALHMOHHO-BUJIOBOM, IKOCHUCTEMHBIN
(buoreorneHoTHYECKHiA), OnocdhepHbIid. [Iporecchl, MPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHBIE MPU3HAKH KUBOTO. JKHU3HBb Kak (hopMa CyIIecTBOBAHUS

MaTepuu

Metoasl Ouoniornueckoil Hayku. HaOmroneHue, w3MepeHue, SKCIMEPUMEHT,
cucTeMarusanysa, MeTaaHannus3. lloHgaThe o 3aBUCHMONM W HE3aBHCHMOM
nepeMeHHo. [lmanupoBanue »skcnepumeHTta. IlocTaHOBKa W mpoOBepka
runote3. Hynesas runoresa. [Tonstre BbIOOpKH U €€ 10CTOBEpHOCTD. Pazopoc
B Ouonormyeckux JaHHBIX. OIlEHKa JOCTOBEPHOCTH  TOJYYEHHBIX
pe3yibTaToB. [IpyUunHBI HCKa)XK€HUS pE3yJbTaTOB ASKcnepuMeHTta. [loHsTue

CTaTUCTHYCCKOT'O TECTA

Knerka kak Onosorudyeckasi CicreMa

2.1

Knerka — cTpyKTypHO-(QYHKIMOHaNbHAs eIuWHUIA kuBoro. Mcropus
oTKpeITUs KieTku. PaboTsl P. I'yka, A. JleBenryka. Knerounas teopus (T.
[Bann, M. llneiinen, P. BupxoB). OCHOBHbIE MOJIOXKEHHUS COBPEMEHHOMN
KJIETOYHOW TEOPHH.

Metoapl  MOJEKYJISpHOM M KIETOYHOH  OWOJIOTMM:  MHMKpPOCKOIUS,
xpomarorpadus, anekTpodopes, METO MEYEHBIX aTOMOB,

muddepeHIManbHOe HEHTPUPYTrHpOBaHUE, KYJIbTUBUPOBAHUE KIETOK




2.2

XHUMHUYECKUN COCTAB KIETKU. Makpo-, MUKpO- U YIbTPaMUKPOdJIEMEHTHI. Bona
u e€ poJIb KaKk DPACTBOPHUTENS, PEareHTa, y4aCcTHE€ B CTPYKTYPHUPOBaHUU
KIETKH,  TeIUloperyiasiuuu.  MuHepanbHble  BEIECTBA  KIETKH,  HX
Ouosnoruueckas poiib. Pojp KaTHOHOB M aHMOHOB B KIJIETKE.

buonornueckue nonumepsl. benku. AMHUHOKUCIOTHBIM COCTaB OEIKOB.
CrpykTypsl OenkoBoit Mosiekyinbl. IlepBuunas cTpykTypa Oeika, menTuHas
CBA3b. BTOpHuYHasA, TpeTWyHas, 4YeTBEpPTUYHAs CTPYKTYypsl. JleHaTypanus.
CpoiictBa OenkoB. Knaccugpukanuss OenkoB. buonormueckue ¢(yHKINH
OENKOoB.

VYranesonsl. MoHOcaxapubl, AUCaxapy/bl, OJUIOCaXxapuabl U MOIHCAXapUBL.
OOumii mmaH cTpoeHuss U (PU3MKO-XMMHUYECKHE CBOICTBAa YIJIEBOMOB.
Bbuonorndeckne QyHKIUHN YTIEBOIOB.

Jlunuaer. TuapoduneHO-THAPODOOHBIE cBOMcTBa. Kitaccupukammst JMITUI0B.
Tpurmunepunsl, pochonunuasl, BockH, crepouasl. buonorndeckue GpyHKIuu
aunuaoB. OOmme cBOHCTBa OHOJOIMYECKMX MeMOpaH — TEKy4ecTb,
CIIOCOOHOCTH K CaMO3aMbIKaHUIO, ITOJIYTIPOHUIIAEMOCTb.

Hyxneunosbsie kucnorsl. JHK u PHK. Ctpoenune HykI€HMHOBBIX KHCIOT.
Hyxneotuapl. Ilpunmun  komruiementapHoctu. [lpaBuno  Yapraddda.
Crpykrypa IHK — nBoitnas cnupans. MecToHaxoxaeHne U OUOIOrHYecKue
¢yukuun JJHK. Bunet PHK. ®@yuxnuun PHK B kietke.

Crpoenue moiekynsl AT®. Makpospruueckue cBsizsu B mojiekyiae ATO.
buonornueckne ¢ynkuuun AT®. BoccTaHOBICHHBIE TNEPEHOCUUKH, UX
¢ynkuuu B kierke. CexBenuponanue JJHK.

CtpykTypHasi OUMOJIOTHSI: OMOXUMHUYECKUE U OMO(PU3UYECKUE HCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunel KJIETOK: dyKapuOTHYecKas U mpokapuoruyeckas. CTpyKTypHO-
(byHKLIMOHATIbHBIE 00pa30BaHUs KIETKH.

Crpoenue npokapuotudeckoil kiaetku. Kierounas crenka Oakrepuit u apxei.
Oco0eHHOCTH CTpPOEHUsl reTepoTpOPHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKAPHOT B OMOLIEHO3aX.

Crpoennie ¥ pyHKIIMOHUPOBAHHUE SyKapuOTHUECKOl KieTkH. [ImazmaTuueckas
memOpana (miasmanemma). CTpykTypa IUIa3MaTHUeCKOW  MeMOpaHBbI.
TpancropT BemiecTB 4epe3 IUIa3MaTUYeCKyl0 MeMOpaHy: MacCHBHBIN
(muddy3us, obneruénnas nuddysus), akTUBHBIN (EPBUYHBIA U BTOPHUYHBII
aKkTUBHBIA TpaHcnopT). [lomynponunaemocts MemOpanbl. Pabora HaTpuii-
KaJIMeBOr0 Hacoca. OHIOLMTO3: IHHOLUTO3, (arouuTo3. OK30LUTO3.

Knerounas crenka. CTpykTypa U (QYHKIMM KJIETOYHOH CTEHKH DPACTEHUH,




rpuooB.

Huromnazma. [uto3ons. [lutockener. [Brxenue nurormiazMbl. OpraHouabl
kieTkd. OnHoMeMOpaHHbIe OpPraHOUIbl KIETKU: SHIOIIa3MaTH4ecKas CeTh
(OIIC), anmapar I'onbpku, TH30COMBI, HX CTpOeHHE U pyHKIUHU. B3auMocBs3b
OTHOMEMOpaHHBIX ~ OpraHouaoB  KjieTku. CTpoeHHe  TrpaHyJspHOTO
petukyayma. CuHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MEMOpaH.
I'magkuii (arpaHyJsIpHBINA) SHIOTUIa3MATHYECKUM peTUKyIyM. CekperopHas
¢ynkuus anmapara [ompmku. TpaHcmopT BemiecTB B KieTke. Baxyonn
pacTuTenbHbIX KieToK. Knetounsiit cok. Typrop.

[TomyaBTOHOMHBIE OPTAaHOW/IbI KIETKU: MUTOXOHIPUH, IIACTU/BI.

Ctpoenue u GyHKIMH MUTOXOHIpUM U TutacTui. [lepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TUTACTHIBI  (DOTOCHHTE3MPYIOUIMX JYKApHOT.  XJIOPOIUIACTHI,
XPOMOIIACTHI, JICUKOIIACThI BBICIIUX PACTECHUM.

HememOpannsie opranouabl kietku CtpoeHue M (yHKIMHM HEMEMOPaHHBIX
opraHousioB kjetku. Pubocombl. MukpoduisameHnTsl. MpllIeUHbIE KIETKH.
Mukpotpyoouku. Knerounsrit nentp. CTpoeHHe W JBW)KEHHE JXT'YTHKOB WU
pecHuuek. MukpoTpyO0ouKH 1UTOIIa3Mel. LleHTpros.

Anpo. O6onouka siapa, XpOMaTHH, KapHoIlia3Ma, SAPBIIIKH, UX CTPOSHUE U
byukun. SnepHelii 6enkoBbiii MaTpukc. [IpocTpaHCTBEHHOE pacmoiIoKeHUe
XpOMOCOM B HHTEp(a3HOM sizipe. benku xpomaTrrnHa — THCTOHBI.

Kinierounsie BkmtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT

(pacTUTENBHOM, YKUBOTHOM, 'PUOHOIT)

2.4

AcCUMMIIAIMS U JUCCUMIIIALIUS — IBE€ CTOPOHBI MeTabonu3ma. Tunsl oOMeHa
BEIIIECTB: aBTOTPO(HBINA U reTepoTpodHBIA. YdacTHe KUCI0poa B 0OMEHHBIX
npoueccax. JHepreTHueckoe odecrieueHue KieTku: npeBpaiieHue ATD B
0oOMeHHBIX Tmporeccax. dDepMeHTATUBHBIMN XapakTep peakKIHil KIETOYHOTO
Mmetabonau3ma. DepMeHThl, UX CTPOEHHE, CBOMCTBA U MEXAaHU3M JEHUCTBHSL.
Kodepmentsl. Otnuuns ¢(epMEHTOB OT HEOPraHWYECKUX KaTaiu3aToOpOB.
benku-aktuBatoppl M OEIKU-UHTMOUTOpPBHI.  3aBUCUMOCTb  CKOPOCTHU
(epMEHTAaTUBHBIX PEAKINIl OT pa3InYHbIX (PAKTOPOB.

[lepBUUHBII CHHTE3 OpPraHMYECKUX BeEIECTB B KieTke. PorocunHres. Poib
XJIOpOIJIacTOB B mpouecce ¢orocuHTe3a. CBeToBas U TeMHOBas (asbl.
[TponykTuBHOCTH oTOCHMHTE3a. BiinsHue pa3nuyHbIX (aKTOpPOB HA CKOPOCTh
dorocunTe3a. 3HaueHue (HOTOCUHTESA.

XeMOCHHTE3. PaznoobOpa3zue OpPraHU3MOB-XEMOCHUHTETHUKOB:
HUTPUPHULIHUPYIOIIHE Oaktepuu, xKenezo0akTepuu, cepobakTepuH,

BOJIOPOJIHbIE OaKTEpUU. 3HAUEHUE XEMOCHHTE3A.




2.5

2.6

AnaspoOHble opranusMbl. Buasl Oposkenus. IIpoaykTel OpoxeHus U UX
UCTIOJIb30BAaHUE YEIOBEKOM. AHa’pOOHBIC MHUKPOOPTaHU3MBI KaK OOBEKTHI

OMOTEXHOJIOTHU ¥ BO30YIUTENN OOJIC3HEH.

AspoOHBIE OpraHU3MBl. Oransl SHEPIreTHYECKOTO oOMmeHa.
[TonroroBuTenbHbI dTan. [JHMKOMU3 — OECKUCIOPOJHOE pACIICIUICHHE
[JIFOKO3BI.

Bbuonorudeckoe OKMCIIEHUE, WM KIETOYHOE JbIXaHue. PoJlb MUTOXOHAPHIA B
nporeccax — OMOJIOTMYECKOTO  OKucieHus.  Lluknuyeckwe — peakiuu.
OxucnurensHoe ¢pochopunuposanue. IIpenmymiectBa a’poOHOTO MyTH
oOMeHa BemIecTB mepen aHadpoOHBIM. D(PQPEKTUBHOCTh SHEPrETHUYECCKOTO

oOMmeHa

Peakuun marpuuHoro cuHtesa. IIpMHIMII KOMIIZIEMEHTApHOCTH B pEaKLUAX
MaTpUYHOrOo  cuHTe3a. Peanu3anus  HacileACTBEHHOM — MH(OpMALUU.
I'eneTnueckuit Kox, ero ceorcraa. Tpanckpunuus — matpuuHbiid cuare3 PHK.
[TpyHUMIIBI  TPAHCKPUILMK: KOMIUIEMEHTAPHOCTb, AaHTUIIAPAJUIEIbHOCTb,
ACUMMETPUYHOCTh. TpaHcisius u e€ stanbl. Yuactue TpaHcnoptHeix PHK B
OouocunTese Oenka. YcnoBus OnocunTesa 6enka. KogupoBanne aMUHOKHCIIOT.
Poub pubocom B OnocuHTE3€ OenKa.

Opranuzanus reHoMa y MNPOKapHOT M 3YKapuoT. Perymauus akTUBHOCTH
reHoB y mpokapuoT. ['unote3a omepona (P. XKakoO, XK. Mano). Perynsamus
0OMEHHBIX IIPOLIECCOB B KileTKe. KineTouHslit romeocTas.

Bupycsl — HekieTouHble (OpMBI KU3HU U OOJIUraTHele napasuthl. CTpoeHue
IPOCTHIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTeproQaros.

Bupychsle 3a00neBanus yenoBeka, XUBOTHbIX, pactenuii. CITH/[, COVID-19,

conuaJIbHbIC U MCAUITMHCKUEC HpO6J’I€MI)I

Knerounslii 1ukn, ero mnepuoasl u peryasauus. Wutepdaza M MUTO3.
Oco0eHHOCTH MpOLIECCOB, TpOTEKaoIuX B nHTepdase. Iloaroroska KiIeTku K
nenennto. [lpecuHrerndyeckuil (MOCTMUTOTUYECKHUI), CHUHTETHUUYECKUH U
HNOCTCUHTETHYECKUH (IPEMUTOTHYECKUI) TePUOIbl HHTEP(hA3bI.

Matpuunsiii cunre3 JIHK — perumkanms. IlpuHnuner permmkanuu JIHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBIM CHHTE3, AHTUIIAPAJLIECIBHOCTD.
Mexanusm pernkanuu JJHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl
U TernoMepasza. XpOMOCOMHBIN HaOOp KIETKH — KapuOoTHM. JlummoungHsil u
rarmIouJHbI  Habopbl XpomocoM. ['omonoruynsle xpomocomsbl. IlomoBbie
XPOMOCOMBI.

[enenue knetkn — Muto3. CTaguu MUTO3a U MPOUCXOJSAIINE B HUX ITPOLIECCHI.

Tunel MuTO3a. KapI/IOKI/IHCS U IUTOKHHE3. brojgornueckoe 3Ha4Ye€HUE MHUTO3A.




3.1

Perynsiiuss MUTOTHYECKOTO MUKIA KJIETKH. [Iporpammmpyemasi KieTOYHas
ru0es — aroIros.

(DYHKI_II/IOHaJ'II)HaH I'€HOMHKA
OpFaHI/I3M KaK OHOJIOTHMYeCKas CHCTEMA

OnHOKJIETOUHbIE,  KOJIOHHAJbHbIE, = MHOIOKJIETOYHBIE  OpPraHU3Mbl U
MHOT'OTKaHEBbIE OPTaHU3MBI.

@opMbl pa3MHOKEHHUSI OpPTaHU3MOB: Oecrnojioe (BKJIIOYash BEreTaTUBHOE) H
nojoBoe. Buapl 0Oecrnonoro pasMHOXKEHHUS: IIOYKOBAaHHUE, CIOPYJALUS,
(dparmMeHTanysl, KJIOHUPOBaHUE.

[TonoBoe paszmuoxenue. IlomoBbie kieTku, win ramersl. Meito3. Craguun
meno3a. [loBenenne xpomocoM B meiose. Kpoccunrosep. buosornueckuit
CMBICJI Meil03a U MOJIOBOro mporecca. Meio3 ¥ ero MecTo B XH3HEHHOM
IIUKJIE OPI'aHU3MOB.

[IpenzaponsiieBoe passuthe. I'amMmerorenes y »kMBOTHBIX. [1010BBIE KEIE3BI.
O06pa3oBaHrue M pa3BUTHE IMOJOBBIX KiIETOK. CrnepMaroreHe3 M OOTEHE3.
Crpoenue mosoBbIX KieTok. OmIoJoTBOpEHHE U 3MOPHOHAIBHOE pa3BUTHE
KHUBOTHBIX.  CrocoObl  OIUIONOTBOPEHHUS:  HApPYXKHOE,  BHYTpPEHHEE.
[TapreHorenes.

WunuBunyansHoe pa3BuThe opraHu3mMoB (oHToreHes). Cragum smOpuoreHesa
JKUBOTHBIX (Ha mpumepe Jsrymku). JpoGnenume. Tumbsl  apobneHHs.
OcobeHHOCTH ~ JApOOJEHHST ~ MJICKONMHUTAIOMIMX.  3apOJbIIIEBbIE  JIUCTKU
(racTpynsanusi). 3akiiagka OpraHOB M TKaHEW W3 3apOJBIIIEBBIX JIMCTKOB.
B3anMHoe BiusHME wYacTell pa3BHBAIOILErOCs 3apojplilia (dMOpUOHANIbHAS
UHIYKLIUs). 3akjajJka IUlaHa CTPOEHHMsI JKUBOTHOTO Kak  pe3yibTar
UEepapXU4YeCKUX B3aUMOJICUCTBUN TeHOB. BiusHue Ha 5SMOpHOHAIBHOE
pa3BUTHE Pa3INYHBIX (PAKTOPOB OKPYKAIOLIEH Cpebl.

Poct u pasButue xuBoTHBIX. I[locTamMOpuoHanbHbl nepuon. Ilpsmoe u
Herpsimoe pasButue. PazButue ¢ Meramopdo3om y O€CrO3BOHOYHBIX U
IIO3BOHOYHBIX JKUBOTHBIX. bHOJOrMueckoe 3Ha4eHHE MPSIMOTO U HEMPSAMOIO
pa3BUTHS, UX paclpocTpaHeHHEe B Hpuponae. THUIBI pocTa KUBOTHBIX.
@dakTophl  peryiilMd  pocTa  KUBOTHBIX W 4ejoBeka. Craguu
NOCTAMOPHOHANIBHOTO  Pa3BUTHS Y JKUBOTHBIX M 4eJoBeka. [lepuopabl
OHTOI'€HE3a YEJIOBEKA.

PasmHoxenue u paszputue pacteHuil. ['ameropur u cmnopodur. Meiio3z B
JKU3HEHHOM IMKIIe pacteHuid. OOpa3oBaHME CIIOp B Tpollecce Meio3sa.
l'amerorenes y pacrenuil. OIUIOOTBOPEHHE M Pa3BUTHE PACTUTEIBHBIX

OpTraHHu3MOB. I[BOﬁHOC OIJIOAOTBOPCHUC y IOBCTKOBBIX paCTeHHﬁ.




OOpa3oBaHue W pa3BUTHE CEMEHH. MeXaHH3MBl PETYJSIIMUA OHTOTEeHEe3a y

paCTeHI/Iﬁ H JKNBOTHBIX

3.2

Uctopusi craHOBIEHHS U pa3BUTUs TEHETHMKH Kak Hayku. OCHOBHBIE
FEHETUYECKUE MOHATUSA U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJllIeJIbHbIE
TEHbI, aJIbTEPHATUBHBIC MPU3HAKHU, TOMHUHAHTHBIA U PELIECCUBHBIA MPU3HAK,
TOMO3UT0Ta, TE€TePO3UTr0oTa, YUCTas JUHUS, THOPHIBI, TE€HOTHUII, ()EHOTHIIL.
OCHOBHBIE METOABl TEHETUKU: THOPHIOJIOTMYECKUH, I[UTOJIOTHUYECKUH,

MOJ'IeKy.]'I}IpHO-FeHeTI/ILIeCKI/Iﬁ

3.3

3.4

Monorubpunnoe ckpemuBanue. I[lepBeiii 3akoH MeHaens — 3aKoH
eanHooOpa3us TuOpUI0B mepBOro mnokoijeHus. [IpaBuio AOMUHUPOBAHUA.
Bropoii 3akoH MeHzens — 3aK0H paclieieHus: npu3HakoB. L{uTomornueckue
OCHOBBI MOHOTHOPHUTHOTO CKpenuBaHus. [ MmoTe3a YiCcTOTh TaMeT.
AHanu3upyrollee ckpeuuBanue. [IpomMexxyTouHbI XapakTep HaciaeAOBaHUA.
Pacensienue npu3HakoB IpY HEMTOJIHOM JOMUHUPOBAHUH.

Jurnbpunnoe ckpemmBanue. TpeTwii 3aKkoH MeHaemns: — 3aKOH HEe3aBUCHUMOTO
HACJICIOBAHMSI ~ TPU3HAKOB. L[MTOIOTMYECKHUE OCHOBBI  JTUTHOPHIHOTO
CKpELIMBAHMS.

CuemnneHHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuenneHHoe
HACJIEJIOBAHUE T€HOB, HAPYIIICHUE CICTUICHHUS MEXAY reHaMu. XPOMOCOMHAs
TEOPHs HACJICICTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIM MEXaHU3M OINpPENEICHHS Moa. AYTOCOMBI U
MOJIOBBIE XpPOMOCOMBI. ['OMOraMeTHBIN U reTeporaMmeTHbIi noj. ['enernueckas
CTPYKTypa TOJIOBBIX XpoMocoM. HaciemoBaHue NpU3HAKOB, CIEIUICHHBIX C
MTOJIOM.

I'enotun kak uenoctHas cucreMa. [lneloTponus — MHOKECTBEHHOE JIEMCTBUE
reHa. MHoOeCTBeHHBIM ajienu3M. B3aumopeiicTBuE HeaIeIbHBIX TEHOB.

KommnemenrapHocts. Onucras. [lonumepus

B3aumoneiictBue reHoTMma M cpeAbl INpu  (GOPMHUPOBAHMM  (EHOTHUIIA.
N3menunBocTh npu3HakoB. KauecTBeHHbIE U KOJIMYECTBEHHBIE IPU3HAKHU. Buibl
M3MEHUYMBOCTHU: HEHACIIEICTBEHHAsI U HACIIEICTBEHHASL.

MopaudukanmonHas ~ M3MeHYMBOCTb. Poib  cpempl B (OPMUpPOBaHHU
Mo (UKaMOHHON n3MeHunBocTH. HopMma peakiium npusHaka. BapuanyoHHbIi
psan u BapuanmoHHas kpusas (B. Horanncen). CpolicTBa MOAM(UKAIIMOHHON
W3MEHUYMBOCTH.

I'eHoTunuueckass nM3MeHUMBOCTHh. (CBOMCTBA TI'€HOTUIHMYECKOM W3MEHYHMBOCTH.
Bupl reHOTUIIUECKOI N3MEHUMBOCTH: KOMOMHATHBHAS, MyTallMOHHASI.

KomOuHaTiBHasT W3MEHYMBOCTh. MeHO3 W TOJNOBOM TIpOIlecC — OCHOBA




KOMOMHATHBHOM HW3MEHYUBOCTH. Polb KOMOMHATUBHOH W3MCHYMBOCTU B
CO3JIaHUM TEHETUYECKOT0 pa3HO00pa3usl B Mpejienax OAHOTO BH/IA.

MyTtaioHHass M3MEHYMBOCTh. BHIbI MyTalMii: TEHHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W HMHIYLIMPOBAHHBIE MyTaluu. SaepHele U
UTOIUIa3MaTuyeckue Mmytaruu. CoMaTH4ecKue U MoJIoBbie MyTaiuu. [IpuanHbl
BO3HMKHOBEHUS MyTauuid. MyTtareHbl W HMX BIMSHHE Ha OpraHU3MBbl.
3aKOHOMEPHOCTH MYTALMOHHOTO Mpoliecca. 3aKOH TOMOJIOTMYECKUX PSJ0B B
HacsieacTBeHHoN u3meHunBocty (H.M. BaBunos). BHesaepHas u3MeHUNBOCTh

N HACJICACTBCHHOCTb

3.5

Kapuotun wyenoBeka. MexayHapoaHas mporpaMma HCCIECIOBAHUS T€HOMa
yenoBeka. MeTroapl UM3ydeHHsl TEHETHMKH YEJIOBEKa: TE€HEaJOTrHYeCKHid,
OJIM3HELOBLIH, IMTOINeHETHYCCKHH, MONYJIALIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJIApHO-TeHeTUUecKuil.  COBpeMEHHOE  OmpeleseHue  I'eHOTHIA:
MMOJTHOT€HOMHOE CEKBEHUPOBAHHME, T'E€HOTUIIMPOBAHHE, B TOM YHCIE C
nomonwto ITI[P-ananu3a. HacneacTtBennsie 3a00ieBanms YenoBeKka. [ eHHbIC U
XpPOMOCOMHBIE ~ 0OJIE3HM  YejoBeKa. bonesHm ¢ HaclIeACTBCHHOU
MPEAPACIIONOKEHHOCTHIO. 3HaueHue MEIUITMHCKOMN TCHETHKHU B
MPEIOTBPALICHUM W  JICUEHUU TEHETUYECKUX 3a00JIeBaHMil  4YeoBeKa.

CTBOJIOBBIC KJIIETKH

3.6

JlomecTukanus U cenekiys. 3apoXkKIeHUE CEIEKIMU U JOMECTUKALMU. YUEHUE
H.M. BaBuiioBa 0 1eHTpax MPOMCXOKACHHS M MHOrooOpasus KyJIbTYPHBIX
pactenuid. Posib cenekuuy B CO34aHUU COPTOB PacTEHWM W MOPOJ JKUBOTHBIX.
Copr, mopoaa, mTamMM. 3aKOH TOMOJIOTUYECKHX PSIOB B HACJIEICTBEHHON
n3MmenunBocty H.M. BaBuiosa, ero 3HaueHe JIst CENEKIIMOHHONU PadOTHI.
Mertoabl cenekuMoOHHOM paboThl. McKyccTBEeHHBI OTOOp: MAacCOBBIM H
UHAUBUAYaIbHBIA.  OTambl KOMOMHAIMOHHOM  cenekuuu. Mcmeltanue
MPOU3BOAUTENCH 1O TMOTOMCTBY. OTOOp MO TEHOTUITY C TOMOIIBIO OIIEHKHU
(deHoTHIa TOTOMCTBA U OTOOP 10 T'€HOTHUITY ¢ Iomolkio aHanu3a JJHK.
HckyccTBeHHBI ~ MyTareHe3  Kak  METOA  CEJEeKIMOHHOW  paloThl.
PanranmoHHbIi M XMMMYECKMM MYTareHe3 Kak MCTOYHUK MYyTaluil Yy
KYJIbTYpHBIX (pOopM opranu3moB. Mcnonb30BaHne TeHOMHOTO PEIaKTHPOBAHUS
u MeronoB pekoMOuHaHTHBIX JIHK st monmydeHus ucxomHoro marepuana
JUISL CEJIEKIUH.

[Mosryyenue nomumionaoB. BuyTpuBumoBas ruOpunusais. bimskopoacTBeHHOE
CKpellBaHue, Wi nHOpuauHr. HeposncTBeHHOE CKpelBaHue, WM ayTOpHINHT.
I'erepo3uc u ero npuuunbl. Mcnons3oBaHue rereposuca B cenekiuu. OTnanéHHas

T 1/16p1/11:[1/13au1/151. HpCO,Z[OJ'IeHI/IC 6CC1'IJ'IO,Z[I/ISI MCXKBHUIOBBIX FI/I6pI/II[OB. I[OCTI/DKCHI/IS{




CCIICKIIUHN paCTCHI/Iﬁ U JKMBOTHBIX

3.7

OOBEKThI, HCHONb3yeMble B OHMOTEXHOJIOTHM, — KJIETOYHbIE M TKAHEBBIC
KYJIbTYPbl, = MHUKPOOPIaHM3MBI, = HMX  XapakTepucTuka. TpaaunuoHHas
OMOTEXHOJIOTH: XJIeOoMeyeHne, MOIY4YEeHHE KHCIOMOJIOUHBIX IPOAYKTOB,
BUHOZAENHE. MukpoOuonornyeckuii cuHTe3. OOBEKTHI MUKPOOMOIOTMUYECKHX
texHomoruii.  IlpomsBojacTBo  Oenka, aMUHOKHCIOT W BHUTAMHHOB.
HckyccTBeHHOE  OIUIONOTBOpPEHHME.  PEKOHCTpyKuus — AWLEKIETOK U
KJIOHUPOBaHME KUBOTHBIX. METO/ TpaHCILUIAaHTALNY SIIEP KIIETOK.

XpoMOCOMHass W TE€HHas WHKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHCTpyHnpoBanue pexomOuHanTHeIX JIHK. JlocTmkeHus W TepCrIeKTHBBI
XpPOMOCOMHOW M TEHHOW WHXEHEepHH. MeauIuHCKuEe OUOTEXHOJIOTHU.

Hcnonp30BaHuEe CTBOJIOBBIX KIETOK

4.1

Cucrema u MHOFOO6paSI/Ie OpPraHnu4cCKoro Mmupa

buonornueckoe  pasHooOpazue  opraHusmMoB. CoBpeMEHHas  CcHUCTeMa
opranuyeckoro mupa. Ilpuniuns! kinaccupukanuun opraHuzMoB. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbl OPIaHU3MOB.

Oco0eHHOCTH CTPOEHHUS U KUZHEAESITEIbHOCTH OJJHOKJIETOUYHbBIX OPTaHU3MOB.
bakrepun, apxeu, OIHOKJIETOUHBbIE TPHOBI, OJHOKIETOYHBIE BOAOPOCIH,
npyrue npotuctsl. KonoHuanbHbele opranusmel. JIBH)KEHHE OJHOKIETOYHBIX
OpraHu3MoB:  aMEOOMAHOE, IKTYTHKOBOE, pPECHHYHOE.  3ammra y
OJIHOKJICTOYHBIX ~ OpPraHu3MoB.  Pa3ipakuMocTh y  OAHOKJIETOYHBIX

OpTraHHUu3MOB. Takcucel

4.2

4.3

MHoOrokieTroynble pacreHus. B3auMOCBA3b 4YacTel MHOTOKJIETOYHOI'O
opranu3ma. TkaHHM, Opraibel M CHCTEMBI OpPraHOB MHOTI'OKJIETOYHOI'O
oprann3ma. OpraHu3Mm Kak eauHOe I1ieJioe. TKaHu pacTeHuid. Turmbl
pacTUTENbHBIX TKaHEW: oOpa3oBaTeNlbHasi, TIOKPOBHAs, IPOBOJSAIIAS,
OCHOBHas, MexaHuueckas. OcobeHHocTH  cTpoeHUs, (QyHKIUH U

PacCIoJIOKCHHU A TKaHEU B opraHax paCTeHI/Iﬁ

BereratuBHble M T€HEpaTHBHBIE OpraHbl pacTeHuil. DyHKIMM OpPraHoB H
cucteM opraHoB. Kapkac pacrenuil. /[BuskeHre MHOTOKJIETOYHBIX PACTEHUIL:
Tponu3Mbl U HacTuu. [loriomenue Boabl, YIIEKUCIOro ra3a 1 MUHEPAIbHBIX
BeIIEeCTB pacTeHusMu. [Ipixanme pacrenmit. Juddysus ra3zoB depes
MOBEPXHOCTh KJIETKH. TpaHCIOPTHBIE CUCTEMBbl pacTeHuil. Beiaenenue y
pacTeHui. 3amMTa y MHOTOKJIETOYHbIX pactenuil. Kyrukyma. Cpexactsa
MMaCCUBHOM M XMMHYECKOH 3aIUThl. OUTOHIINIEI.

PaznpaxuMocTh U peryidinus y Opranu3mMoB. Pa3apakuMOCTh U peryisiuus y




MHOTI'OKJICTOYHBIX paCTeHHfI. PocToBrie BCIICCTBA U UX 3HAUYCHUC

4.5

MHorokjaeTouHbsle KMBOTHBIC. B3amMOCBA3h dYacTe MHOTI'OKJIETOYHOTO
opranu3ma. TkaHM, Opraibl MU CHCTEMbI OpPraHOB MHOT'OKJIETOYHOIO
opranu3ma. OpranusMm Kak eauHoe nenoe. ['omeocrtas. TkaHU KUBOTHBIX U
yelnoBeKa. THIBl JKMBOTHBIX TKaHEHW: »SIMTENIHAalIbHAas, COCIUHHUTEIIbHAS,
MbIleyHast, HepBHas. OCOOCHHOCTH CTPOCHUS, (QYHKIUH W PaCIOJIOKEHUS

TKaHEH B opraHax KMBOTHBIX U YCJIOBCKA

4.6

5.1

Opranbl U cHUCTEMBl OpPraHOB MHUBOTHbIX. (DYHKIMHM OpPraHOB M CUCTEM
opraHoB. Omopa Tena opranu3MoB. CKeneTel OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyKHbIii U BHYTpeHHU cKeneT. CTpoeHUe U
THUIBI COCTMHEHUS KOCTEM.

JIBr>keHHe MHOTOKJIETOYHBIX >KMBOTHBIX. [luTanue >kuBOTHBIX. [luTanue
MIO3BOHOYHBIX KUBOTHBIX. JlpixaHue KUBOTHBIX. KoxHOE jbIxaHHeE.
KabepHoe u 1€rouHoe IpIXaHue.

JIpIxaHue MO3BOHOYHBIX >KMBOTHBIX. DBOJIIOLIMOHHOE YCIOXHEHHE CTPOEHUs
JNETKUX T03BOHOYHBIX JKUBOTHBIX. JlpIXaTesibHas cucTeMa 4YelloBEKa.
MexaHu3M BEHTWISIUMK JETKUX y NTUL U MIEKonuTaroumx. TpaHcrnopt
BEILLECTB Y OPraHU3MOB. TpaHCHOpPT BEHIECTB y KUBOTHBIX. KpoBeHOCHas
cuctemMa U e€ opraHbl. KpoBeHOCHas CHCTEMa I103BOHOYHBIX HBOTHBIX.
Kpyru  kxpoBooOpaiieHus.  OBOJIIOLIMOHHBIE  YCJIOXHEHHS  CTPOEHUS
KPOBEHOCHOM CHUCTEMBI II03BOHOYHBIX )KMBOTHBIX. BbIZIE/IEHNE Y OPraHU3MOB.
Boinenenne y kuBOoTHbIX. COKpaTtutenbHble Bakyoju. OpraHbl BbIJCICHHUS.
CBsi3p TOJIOCTH TeJla C KPOBEHOCHOM M BBIACIUTEIBHOM CHCTEMaMH.
Boigenenue 'y 1O3BOHOYHBIX JKMBOTHBIX. 3alllMTa y MHOTOKJIETOYHBIX
JKUBOTHBIX. [IOKpOBBI M UX TPOU3BOAHBIE.

PazgpaxxumMocTs ©  peryiasiuus |y OpraHu3mMoB. Pa3znpaxuMocTs y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3apaxumMocTs M perymsnus y
MHOTOKJIETOYHBIX pacTeHU. POCTOBbIE BelllecTBa U UX 3HAUYEHUE.

HepBHast cuctema u pedrekTopHas peryiasiuss Yy MHOTOKIETOYHBIX
KUBOTHbIX. HepBHas cucremMa u e€ oTAenbl. DBOJIIOLMOHHOE YCIOKHEHUE
CTPOEHHS] HEPBHOM CUCTEMBI Y )KUBOTHBIX.

Pa3zpaboTrka anropuTmMoB U mporpamMMm s 3¢(eKTUBHOW (PYHKIIMOHATBHON
AQHHOTAllUM  T€HOMOB, TPAHCKPUITOMOB, MPOTEOMOB,  METa0OJIOMOB

MHKPOOPTaHHU3MOB, paCTeHHﬁ, JKHMBOTHBIX U YCJIOBCKA
OpI‘aHI/I3M YCJIOBCKA U €TI0 3J0POBLC

Opranbl © CHUCTEMBl OpraHoB uejoBeka. OTHenbl TOJIOBHOTO MO3ra




MO3BOHOYHBIX >KUBOTHBIX. Peduiekc u peduiekropHast ayra. bezycnoBHble u
ycioBHble peduiekcbl. ['ymMopasibHas perymsiuus M SHAOKPUHHAs cHcTeMa
JKUBOTHBIX U 4YesloBeKa. JKene3pl DHIOKPUHHONM CHCTEMBI M UX TOPMOHBI.
[eiictBue TOpMOHOB. B3aMMOCBA3b HEPBHOW W 3HAOKPUHHOM CHUCTEM.
l'unoranamo-runodusapuas cucrema. Pednexc u peduiekTopHas myra.

be3ycnoBHbIE U yCIIOBHBIE pedIIEKCH

5.2

3ammra opranu3Mma ot 6osesHei. IMMmyHHas cucrtema udenoBeka. Kietounsrit
Y TYMOPJIbHBIA UMMYHUTET. Bposk 1EHHBIN, TPHOOPETEHHBIN cICITUUYSCKHIA
umMmyHuTeT. Teopus KJIOHAIBHO-CeNeKTUBHOrO uMmyHutera (I1.Dpnux,
®.M.beprer, C.ToneraBa). BocnamurenabHble OTBETHI OpraHu3MoB. Poib

BPOKIEHHOTO IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUIA

5.3

KposenocHnas cucrema u e€ opranbl. Cepale, KpOBEHOCHbIE COCY/Ibl U KPOBb.

Kpyru xpoBooOpamienus. Pabota cepama u e€ perymnsmus

5.4

5.5

Hpixanue yenoBeka. Juddy3us ra3oB dYepe3 IMOBEPXHOCTh  KIICTKH.
JpixarenpHasg cucrema uenoBeka. JlpixaTenbHas MOBEPXHOCTb. Perymsmus
JIbIXaHus. JprxaTenbHbIe 00bEMBI

[TumeBapuTenpHas cucrema 4desioBeka. OTAeNbl MUIIEBAPUTEIBHOTO TPaKTa.
[IumeBaputenbHble  KeJi€3bl. BHYTPUIIONOCTHOE W BHYTPUKJIETOYHOE

MUIIEBAPEHUE

5.6

5.7

6.1

6.2

[TokpoBbl M ux npousBoaHblie. Opranbl BbiaenaeHus. [louku. Ctpoenue u
¢byHKkMOHMpOoBaHWe HedpoHa. @uibTpanus, cekpeuus U oOpaTHOe
BCachIBaHME KaK MEXaHM3Mbl paboThl OpraHoB BblieneHus. OOpa3oBaHue

MOYH Yy YCIIOBCKaA

I[BI/I)KCHI/IG YyelloBeKa: MblIeuHas cucteMa. CKeJIeTHBIC MbIIIIBI 1 KX pa60Ta.

CTpOCHI/IC Y TUIIBI COSINHEHUS KOCTEM
Teopm[ 9BOJIIOLMHU. Pa3BuTHe )KM3HU Ha 3emite

OpomtonmonHasg Teopus Y. JlapBuna. [Ipeanocelnky BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb 1 Hay4dHas nedarenbHocTs Y. JlapBuHa.

JIBuoKkymiue cuiibl 3BotolMK BUAOB 10 Y. JlapBuHY (BbICOKasi HHTEHCUBHOCTh
pPasMHOKEHHUsI OpPraHW3MOB, HACJIEJICTBEHHas M3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBaHME, €CTECTBEHHBIH U HCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuntetnueckoi Tteopun sBomounn (CTI). Helrpanbhas
Teopust 3BoironuHd. CoOBpeMEHHas HBOJIOLMOHHAs Ouosiorus. 3HAYeHHE
HBOJIIOIIMOHHON TEOpHUH B (HOPMUPOBAHMU €CTECTBEHHO-HAYYHOW KapTHHBI
Mupa

HOHYJBII_[I/UI KaK JJICMCHTapHass C¢AWHHIA 35BOJIFOIHU. COBpeMCHHHe MCTOABI




OLIGHKH T€HETHYECKOTo pa3HooOpa3us M CTPYKTypsl nomynsiuil. 3menenue
reHooHJa MONYJSIMUA KaK 3JIEMEHTApHOE 3BOJIIOLIMOHHOE SIBJIEHUE. 3aKOH
reHerudeckoro pasHoBecus [[x. Xapau, B. Baitn6epra.

OnemeHTapHble (DAKTOPHI (IBMXKYIIME CHIIBI) SBOJIIOUMH. MyTallMOHHBIA
nporecc. KomOunatuBHas wu3MeHYMBOCTh. [Ipeiidp reHoB — ciyuyaiiHble
HECHAIIPABJICHHbIE M3MEHEHHUs 4YacToT ajiesedl B momymsauusax. Oddexr
ocHoBarenss.  Murpanuu.  M3omaums — nomynsuuil:  reorpaduueckast
(mpocTpaHCTBeHHAsI), OMOJIOTHYecKast (PEPOTYKTUBHAS).

EcrecTBenHblii 0TOOp — HampaBisomuil  ¢aktop 3Bomonud. DopMel
€CTECTBEHHOr0 0TOOpa: MABIKYLIUHM, CTaOMIU3UPYIOIIMH, pPa3phIBAIOLIMI
(mu3pyntuBHBIN). [TomoBoit oTOOD.

[IpucnnocoOneHHOCT,  OpraHU3MOB  KaK  pe3yibTaT  MHUKPOAIBOJIOLUU.
Bo3nukHoBeHne mpucnocoOiaeHuit y  opraHu3moB. Apomopdo3bl U
UAMO0alalTaLUH. [Tpumepsr npucnocoOneHui y OpPIaHU3MOB.
OTHOCHUTENBHOCTH MTPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u crpykTypa. BupooOpa3zoBaHue Kak pe3yJbTaT
MUKPOIBOJIOIHH. M30msmust — kitoueBoi paxTop BugoodpasoBanus. [lytu u
CIIocoObI BHJ1000pa30BaHUS: AJUTONIATPUYECKOE (reorpaduueckoe),
CUMIIaTpUYECKOe (IKOJIOTUYECKOE), «MITHOBEHHOE»  (IIOJIMILUIONIM3AIuS,
rulOpumu3anys). JmuTenbHOCTh ABOTIOIMOHHBIX IPOIECCOB.

Mexanusmsbl hopMHUpoBaHMs OMOJIOTUYECKOTO pa3HOOOpa3usl.

Posnb sBOMIOIIMOHHON 6MOI0rHK B pa3pabOTKe HAyYHBIX METO/I0B COXPAaHEHMS
61opazHooOpazus. MUKpPOIBOIIOLUS M KOIBOJIOIMS Mapa3sUTOB U UX XO35EB.
Mexanusmbl (pOPMHUPOBAHUS YCTOMYMBOCTH K AHTUOMOTHMKAM U CHOCOOBI

O0pBOBI ¢ Hel

6.3

Metonpl  u3yueHuss  MakposBoitouuu. IlaneoHTonormueckue  MeTOAbI
u3zydeHust spomonuu. Ilepexonnsie (opMbl U QuUIOreHETHYECKUE PSIIbI
OpraHU3MOB.

buoreorpapuyeckue meroasl u3zydeHus sBosmoonuu. CpaBHeHue ¢GIOpsl U
(dayHbl MaTEepUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emnu. Bussi-
DHIEMHUKH U PEIIUKTHI.

OMOPHOJIOTHYECKUE U CPAaBHUTEIBHO-MOP(OIOTHUECKUE METOJbl H3ydeHUs
3BOMIONMH. ['eHeTHYecKkue MEeXaHU3MbI 3BOJIOIUU OHTOTEHE3a U TOSBIICHUS
SBOJIIOIIMOHHBIX HOBUIECTB. [OMOJIOTMYHBIE W aHAJOTUYHBIE OpPraHbI.
PyaumeHntapHbsle oOpranbl M aTaBU3Mbl.  MOJIEKYISIPHO-T€HETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHUeCKHE METO/Abl HM3y4eHHS  OSBOJIOLMU.

I'omonornynsie T'CHBEI. COBpeMeHHBIe METObI IMOCTPOCHUA




6.4

(HIIOreHeTUYECKHX IePEBHEB.
XPOMOCOMHBIE MYTaIlUU U YBOJIIOIHSI TCHOMOB.
OO6mue 3akoHOMEpHOCTH (TIpaBmIiIa) ABOMOIKMUA. HeoOpaTUMOCTh 3BOJIOIUH.

AnanTtuBHas paguanys. HepaBHOMEpHOCTb TEMIIOB 3BOIIOLUU

Hayunble rumore3pl NPOUCXOXKIEHUA KHU3HM Ha 3emwse. AOuoreHes u
naHcnepMmus.  JloHayuyHble  TNpEeACTaBIEHUS O  3apOXKJICHUU  KU3HU
(kpeaunonusM). ['umore3a IOCTOSHHOIO CaMO3apOXKACHUSI JKU3HU U €€
onpoBepkenue omnbitamu O, Pemmu, JI. Cnammanuanm, JI. Ilacrepa.
[TponcxoxaeHne >KU3HU U acTpoOUOJIOTUsl.

OcHoBHbIE JTaIlbl HEOPraHU4YeCKOn 9BOJIIOLIAH. [Inanerapnas
(reomoruyeckasi) dBONIONUSA. XUMHUYECKas IBOJIONUS. AOWOTCHHBIH CHHTE3
OpraHMYeCcKUX BewecTB n3 Heopranndeckux. OmbiT C. Mwmnepa u I'. IOpu.
OO6pa3zoBaHue mnonumepoB U3 MoHoMepoB. KoauepBartHas rumnoreza A.W.
Onapuna, runore3a mepBuyHoro OymboHa JIk. XommeliHa, TeHETHYECKas
runote3a . Mémnepa. Pu6o3umer (T. Yek) m rumoreza «vupa PHK» V.
['nnbepra. DopmupoBaHre MeMOpaH U BOSHUKHOBEHHE IPOTOKJIETKH.
Hctopusa 3emnu u MeToabl €€ u3ydeHus. Mickonaemple OpraHn4eckue OCTaTKH.
["'eoxpononorust u e€ meroapl. OTHOCUTENbHAS U a0COIIOTHASI T€OXPOHOIOTHSL.
I'eoxpoHOIOrMYecKas 1IKasa: 0HbI, 3pbl, IEPUOBI, JTTOXH.

HavanpHple »Tanmbl opranuyeckoil spomonuu. IlosBieHne u sBomonus
NEepBBIX KJIETOK. OBOMIONUSA MeTabonu3sma. BoO3HHKHOBEHHE MEPBBIX
skocucteM. CoBpeMeHHble MUKPOOHBIE OMOIUIEHKM KaK aHaJoOrI NEPBBIX Ha
3emite coobuiecTB. CTpomMaTonuThl. IIpokapuoThl U 3yKapuOTHI.
[TpoucxoxaeHue 3ykapuoT (CUMOUOreHe3). DBOIIOLMOHHOE MPOUCXOXKICHHE
BUpYyCcOB. [IponcxoxkneHne MHOTOKJIETOYHBIX OpPraHu3MOB. Bo3HUKHOBeHUE
OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tamnbl 3BONIONMU BbICIIUX pacTeHuil. OcHOBHbIE apoMOp(hO3bl
pactenuil. Beixonx pacrenuit Ha cymy. [losBiieHHe CIIOPOBBIX PacTeHUN M
3aBoeBaHne UMM cymu. CemeHHble pacTeHus. [IpouncxokaeHue IBETKOBBIX
pacTeHuH.

OcCHOBHBIE 3Tanbl 3BOJIOIUM KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI
KHUBOTHBIX. Benzackas ¢ayna. KemOpulickuii B3pbIB — TOSBICHHE
COBpeMeHHbIX TumoB. I[lepBble xopaoBble KUBOTHbIE. JKU3HB B BOJE.
OBonironuss MO3BOHOYHBIX. [Ipoucxoxkaenne ampuOuil W penTHIMM.
ITpoucxoxzaeHne MiIeKONUTAlOIMX W nTul. llpuHnun — kirodeBoro

ap0M0p¢)03a. OcBoeHue OECIO3BOHOYHLIMU M ITO3BOHOYHBIMU JKHBOTHBIMH

CYIIH.




6.5

PasButne xu3HM Ha 3emiie MO 3dpaM M INEPUOJAAM: apXeH, MPOTEpPO30H,
majgeo30i, Me3030i, KaiHo30M. OOmas XapakTEepUCTHKAa KiIuMaTa M
reoJIOTHYECKHX InpoieccoB. [losiBiieHne U paclBET XapaKTEPHBIX OPTaHU3MOB.
VYrneobpazoBaHue: €ro YCIOBHS U BIMSHUE HA Ta30BbIi COCTAaB aTMOC]EPHI.

MaccoBble BBIMUPAHUS — 3KOJIOTMYECKHE KpU3HChl npouuioro. Ilpuunnsl n
CIIEICTBUSI MAacCOBBIX BbIMHpaHUN. COBpPEMEHHBIH HKOJIOTMYECKUN KpHU3HC,

€ro 0coOEHHOCTH

Paznmensl u 3amaum anTporonorur. Meroabl aHTponosioruu. CTaHOBJIEHHE
NPEJICTABICHUA O TWPOUCXOXKJIeHUU denoBeka. COBpeMEHHbIE Hay4YHbIE
TEOpUHU.

CxoncTBO yenoBeka ¢ )KUBOTHBIMU. CHCTEMATHUECKOE I0JIOKEHHUE YETIOBEKA.
CBuzeTenbcTBa CXOACTBA YENOBEKAa C JKHUBOTHBIMH: CpPaBHHUTEIHHO-
MOP(OJIOTHUECKHE, AMOPHOJIOTHYECKHE, (hU3M0JI0r0-OMOXUMHUYECKHE,
noBeneHyeckue. OTiMuus uenoBeKa OT KUBOTHBIX. [IpsMoxokieHue u
KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOit
CUTHAJIbHOW CHUCTEMBI.

JBmwxymme cuibl ((hakTopel) aHTPONOTeHe3a: OMOIOTMYECKHe, COIUAIbHBIC.
CooTHoleHre ONOIOTUIECKUX U COIUAIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTAaaUU AHTPOIOTEeHE3a. ABCTPAJONUTEKH — JBYHOTHE MPEIKU
mofeil. YenoBek yMelnbld, MepBble M3TOTOBICHHS OpyAui Tpyda. YemoBek
NPSIMOXOJISIIMN U TIEPBBIA BBIXOJ JrOAeH 3a mpenensl Adpuku. Yemosek
reiinenpoeprekuii — o0l MpeoK HeaHJepTaIbCKOro YeJIOBEKa U YelloBeKa
pazymHOro. YenoBek HeaHAEPTAIbCKUI KaK BUJ JIIOJEH XOJIOAHOTO KIMMATa.
YenoBek pa3yMHBII COBPEMEHHOI'O THIIA, JEHUCOBCKHI YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npejenamu AQpuki.

OBOJIOIUS COBPEMEHHOIO 4ejoBeKa. EcTecTBEHHBIN OTOOpP B MOMYISIIMSIX
yejgoBeka. MyTalnuoHHBIM mnpounecc U moiauMopdusM. IlonmynsunoHHbIe
BOJIHBI, Apeiid reHoB, Murpanus M <«3QQEeKT OCHOBATENS» B MOIMYJSALUAX
COBPEMEHHOT0 YeJI0BEeKa.

Yenoseueckue pacel. Ilonstme o pace. bosbmme pacel: eBponeongHas
(eBpasmiickas), aBcTpaslo-HerpoujHas (3KBaTOpHUalbHAsA), MOHIOJOUIHAS
(a3narcko-amepuKaHckas). Bpemst u myTu pacceneHHs 4eloBeKa IO IUIaHeTe.
EnunctBo denoBeueckux pac. HayuHas HECOCTOSITENBHOCTh pacu3Ma.
[Tprcnoco0IeHHOCTh YeJoBeKa K Pa3HbIM YCIOBHUSM OKPYKAIOLIEH Cpelbl.
Bnusaue reorpaduueckoit cpenbl U apeiia reHoB Ha MOP(DOJIOTHIO H

(I)I/IBI/IOHOFI/IIO YCJI0OBCKa

OKOCHUCTEMEI U npucymue MM 3aKOHOMEPHOCTHU




7.1

7.2

Pa3nensl u 3anaun sxonorun. CBsi3b HKOJIOTUHU C IPYTUMHU HAYKaMHU.
Metoasl skonoruu. lloneBbie HaOmoAeHUA. DKCHEPUMEHTHI B 3KOJOTHU:
npUpoAHbIe U J1abopaTopHble. MojenupoBaHue B HKOJIOTMH. MOHHUTOPUHT

OKPYKAIOIICH CPEJIbl: IOKATbHBIN, PErHOHAIBHBIN U TI00ATBHBIH

Okonoruyeckue (HpakTopbl U 3aKOHOMEPHOCTH MX AeWcTBus. Knaccudukauus
HKOJIOTHUECKUX (PAKTOPOB: aOMOTHUYECKUE, OMOTHYECKHE, AHTPOIOTEHHEIE.
OO0mme 3aKOHOMEPHOCTH JACUCTBUS JKoJormueckux (akropos. IlpaBumio
muaumyMa (K. [npenrens, 10. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akropsl. CBeT Kak dKojoruueckuil ¢akrop. JleWcTBue
pa3HBIX YYacTKOB COJIHEYHOI'O CIHEKTpa Ha OpraHu3Mbl. OKOJIOIMUYECKHE
IPYyMNIbl PACTEHUH M KMBOTHBIX MO OTHOLIEHUIO K cBeTy. CUrHajbHas poJjb
cBeta. DoTonepruon3M.

Temmeparypa kak sKojorumueckuii akrop. JlelicTBue Temreparypsl Ha
opranu3Msl. [ToikunoTepMHble 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE
U CTEHOTEPMHBIE OPI'aHU3MBI.

BnaxxHocth Kkak sKonormyeckuid Qakrop. IIpucrmocoOneHust pacTeHHd K
MoJIIePIKaHUI0 BOAHOTO Oananca. Kinaccudukamms pacTeHUi M0 OTHOLICHHUIO K
BoJie. [Ipucnoco01eHus )KUBOTHBIX K M3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenpl oOWTaHMSI OPraHM3MOB: BOJIHAs, HA3eMHO-BO3/YIIHAs, MOYBEHHas,
NIyOMHHAs TOANOYBEHHAsl, BHYTPHUOpPraHu3MeHHas. OU3NKO-XUMHYECKHE
O0COOEHHOCTH cpejl OOMTaHusI opraHu3MoB. lIpucnocobiieHuss opraHu3MoB K
KHU3HH B pa3HbIX cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOuHBIE U
roguyHble  pUTMbL.  lIpHcrocOONIEHHOCTh  OpPraHu3MOB K  CE30HHBIM
M3MEHEHHUSM YCIIOBHUH KU3HHU.

XKuznenusle ¢opmbl opraHuzMoB. IloHsTHE 0 JKHM3HEHHOW (opme.
Kuznenuole (GopMBl pacTeHUIl: JAepeBbs, KyCTapHUKH, KYCTapHHMYKHU,
MHOTOJIETHUE TPaBbl, OJIHOJIETHUE TpaBbl. JKU3HEHHbIE (POPMBI >KHBOTHBIX:
TUAPOOHOHTBI, T€OOMOHTHI, a3pOOHOHTEI. OCOOEHHOCTH CTpOEHHS U 00pasza
AKHU3HU.

Buotnueckue pakTopsl. Buabl 6MOTHUECKUX B3aUMOJCHCTBUI: KOHKYPEHIIUS,
XUIIHWYECTBO, cuMOMO3 u ero ¢opmbl. Ilapasutusm, Koomepanus,
MYTYau3M, KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO).
Herpoduueckue B3aumonelictBus (Tonudeckue, popuueckue, pabpudeckue).
3HavyeHrne OMOTHYECKUX B3aMMOACUCTBUI Ul CYIIECTBOBAaHMS OPraHU3MOB B

cpene ooutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITIOUEHUS




7.3

OKoJorn4ecKkue XapaKTEPUCTUKHU HOIYJISILIVM. [Monmynsus Kak
Ouonornyeckas cucrema. Poilb HEOAHOPOIHOCTH cCpelbl, (PU3UUYECKUX
OappepoB W OCOOEHHOCTEH  OWoJIOTMM  BHUJIOB B  (DOPMUPOBAHUH
IIPOCTPAHCTBEHHOM  CTPYKTypbl — nomyisinuil. OCHOBHBIE — IIOKa3aTenlu
NONYJISILMKA: YUCJIEHHOCTh, IUIOTHOCTb, BO3PAaCTHAs W I0JOBas CTPYKTYpa,
POXKIAEMOCTB, IIPUPOCT, TEMII POCTA, CMEPTHOCTD, MUTPALIHSL.

OKojoruyeckass CTpykrypa nomyiainuu. OLeHKa YHUCICHHOCTH IOIYJIALHH.
JInHaMuKa NOMyJsuuu U e€ peryisnus. buoTu4ecKkuid oTeHUUa MOIYJIALUH.
MopnenupoBanue JIUHAMHMKU 1nonyiasiuud. Kpuble pocTa 4YHMCIEHHOCTU
nonyisuuy. Kpussle BBDKUBaHMs. Perynsanus 4uciIeHHOCTH NONMyJIsUUN: POJIb
(GakTOpOB, 3aBUCALIMX W HE 3aBHCALIMX OT IUIOTHOCTU. ODKOJIOIMYECKHE
cTpareruu BUJoB (I- u K-ctparerun).

[lonsatue 00 skomormyeckoil Hume Buaa. MectooOutanue. MHOromMepHas
Mozenb 3konorndyeckord Humm Jx.M. XatunHcona. Pasmepsl akonorndyeckon
Humy. [loTeHnmanbHas U peann30BaHHas HUILN.

Bun kak cucrema mnomynsuuid. Apeansl BUAOB. Buasl M MX KU3HEHHbBIE
CTpaTerud. 3aKOHOMEPHOCTH IIOBEJIEHUS U  MUTpalUil  KUBOTHBIX.

buonornyeckue nHBa3uu JYKCPOAHBIX BUIOB

7.4

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBsizu Mexay
opranu3MamMu B OHOIIEHO3e. DKOCHUCTeMa Kak OTKpbITas cuctema (A.Jlx.
Tencnu). OyHKIIMOHATBLHBIC OJIOKA OPTaHU3MOB B KOCHUCTEME: MPOIYIICHTHI,
KOHCYMEHTBI, peAyleHThl. Tpoduueckrue ypoBHU. Tpoduueckue nenu u ceru.
AbGuotnueckue 6110ku skocucteM. [1ouBbl U Uikl B sKOcHcTeMax. Kpyrosopor
BEIIIECTB U MOTOK SHEPTUU B DKOCHCTEME.

OcHOBHBIE ~ TOKa3aTeNd  AKOCHCTEMBI.  buomacca W TPOXYKITHS.
DKOJIOTHYECKHE mUupamMuabl YUCECII, OnoMacchl 1 OHECPTHUH.

HanpaBieHnHsie 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccuu. [lepBuunbie
BTOPUYHBIE CYKIIECCUM W WX TNPUYUHBL. AHTpPOMNOT€HHBIE BO3JCHCTBUS Ha
cykneccun. KimmakcHoe cooOmiectBo.  buopazHooOpasume ©  MoiHOTa
KPYTOBOPOTA BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[TpuponHbie 3KOCHCTEMBI. AHTPOIMOT€HHBIE YKOCHUCTEMBI. ATPOIKOCHCTEMA.
ArporieHo3.  Paznmuumst  MeXIy ~— aHTPONOTEHHBIMH W TPUPOIHBIMU
9KOCHCTEMaMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [ opojckas
dnopa u dayna. Cunantponuzamus ropoiackoii (aynsl. buonorudeckoe u
XO03SCTBEHHOE 3HAYCHHE arpo’KOCUCTEM u ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH (OPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B
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7.6

9KOCHCTEMaAXx.
HepeHoc OHEpruu MW  BC€IIECCTB MCXKAY CMCKHBIMH  3KOCHUCTEMaMMU.
Y CcTOMYNBOCTH OpraHnu3smos, HOHYJ'IHHI/Iﬁ U DOKOCHUCTEM B  YCIOBHAX

€CTECTBEHHBIX U aHTPONOT€HHBIX BO3JAEHCTBUI

buocdhepa — obOmernnanerapHas oOojouka 3emild, TJle CYHIECTBYET WU
cymiectBoBana ku3Hb. Yuenue B.W. Bepuanckoro o Gmocdepe. Obnactu
o6uocdeps! u e€ cocras. J)KnuBoe BemiecTBo 0Mochepsl 1 ero PyHKIUH.
3aKOHOMEPHOCTH CyIllecTBOBaHUs Ouochepsl. OcoOeHHOCTH Omochepsl Kak
robanpHOM  sKocucTembl. JluHammueckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BemecTB W OHMOTr€OXMMHUYECKHE LHMKIBI (yriepoja, as3ora).
PutmuuaHOCTS siBIEHUI B Onocdepe.

3onanbHOCTh OMochepsl. Ilonstue o Omome. OCHOBHBIE OWMOMBI CYIIU:
TYyHJIpa, XBOWHBIE Jieca, CMEIIAHHbIE U IIMPOKOJIMCTBEHHBIC Jieca, CTEIH,
CaBaHHbBI, IyCTHIHM, TPONHMYECKHUE Jieca, BBICOKOTOpbhs.  Kimmar,
pacTUTEIbHBIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa ¥ QYHKIUS KUBBIX CHUCTEM, OIIEHKA UX PECYpPCHOT0 MOTEHIUANa U
onocdepHbIX QYHKIHIA

DKOJOTUYecKe KPU3UChl M UX MPUYHHBL. Bo3aeilcTBue uergoBeka Ha
ounoctepy. 3arpsi3HeHUE BO3AYIIHOW cpenasl. OXxpaHa BO3dyxa. 3arps3HEHUE
BOHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymenwne moussl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne kiumMara.

AHTpONOreHHOe BO3/IEHCTBHE HAa PACTUTEIbHBIN M JKUBOTHBIM Mup. OxpaHa
PacTUTENLHOTO ¥ )KUBOTHOTO MUpa. OCHOBHBIC MPUHIIAITBI OXPAHBI IIPHUPO/IBL.
Kpacubie kuuru. Ocobo oxpansiemblie mpupoanbie tepputopun (OOIIT).
borannyeckue casipl ¥ 300JI0THYECKHE TAPKH.

OCHOBHBIE MPUHIMIIBI YCTOWYMBOIO Pa3BUTUSl UEIOBEUECTBA U MPUPOJBI.
PammonanbHOE  TPUPOAOTONB30BAHME W COXPaHEHHE OWOIIOTHYECKOTO

pazHooOpa3zus 3eMian




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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