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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o yue6HOMY Tipeamety "buonorus" (nmanee - 6uongorus) Ha
ypOBHE cpeHero o01iero oopasoanus pazpadorana Ha ocHoBe dDenepaabHOro
3akoHa OT 29.12.2012 Ne 273-®3 «0O06 o6pazoBanuu B Poccuiickoit
Odeneparuny, GI'OC COO, KoHuenmuu mnpenogaBaHus y4yeOHOTO IpeaMera
«buonorus» W OCHOBHBIX TOJIOKEHUH (enepanbHO pabouelt MporpaMMbl
BOCITUTAHUSI.

VYuebnsii peamet «buonorus» yriayonénnoro ypoBHs uzyudenus (10-11
KJIACChl)  SIBISIETCS  OJHUM M3  KOMIIOHEHTOB  MPEAMETHOM  00JacTH
«EctecTBeHHO-HayuHble npeameTe». CornmacHo mnonoxeHusm PI'OC COO
npoduiibHbIe Y4eOHBbIE NpPEIMEThl, H3ydyaeMble Ha YTIIyOJIEHHOM YpOBHE,
SIBJISIOTCS crtocoOooM audpepeHimanuu o0ydeHus Ha ypOBHE CpeIHero oOIero
o0pa3oBaHMsl M MPU3BAaHBI O0ECMEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
o0lUM, CpeIHUM OOIIKUM, CpeAHUM MNPOGEeCcCUOHANBHBIM W  BBICIIMM
oOpazoBanueM. B To jxe BpeMs KaxIblid U3 3TUX YUEOHBIX MPEIMETOB JOJIKEH
ObITb OpPUEHTUPOBAH HA TMPUOPUTETHOE pEIICHHE O00pa30BaTENIbHBIX,
BOCITUTATEIbHBIX M Pa3BUBAIONIMX 3aJ]a4, CBS3aHHBIX C MpodopUeHTAIUEH
oOydJaronmuxcsi M CTUMYJIUPOBAaHHMEM HHTEpeca K KOHKPETHOW OO0JacTH
HAyYHOTO 3HAaHMS, CBSI3aHHOTO C OWOJOTMEeH, MEIUIIMHON, JKOJOTUEH,
MICUXOJIOTHEN, CHOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma no yuebHOMYy npeametry "buonorus" ga€T mpeacTtaBieHHE O
IEeIW W 3a7a4ax U3ydeHus yueOHoro npeameta «buonorus» Ha yriyOn€HHOM
ypOBHE, omnpenensieT 00s3aTenbHoe (MHBApUAHTHOE) MPEIMETHOE COJIep KaHue,
€ro CTPYKTypHpOBaHHE MO pa3jeiiaM U TeMaM, paclpeleseHHe Mo Kiaccam,
PEKOMEHJIyeT IMOCJIEA0BATEIbHOCTh U3YUEHHUsS] Y4eOHOTO MaTepualia ¢ y4yéTom
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€M, JIOTUKH Y4EOHOIo Ipoiiecca,
BO3pPACTHBIX OCOOCHHOCTEW oOydarommxcs. B mnporpamme 1o Ouosioruu
peann30BaH MPUHIIMIT MIPEEMCTBEHHOCTH C WM3y4YEHHUEM OHMOJIOTUM Ha YPOBHE
OCHOBHOTo obOmiero oOpa3oBaHus, Omarogaps dYemMy IPOCMAaTPUBACTCS
HANPaBJICHHOCTh HA TOCJEIYIONIEe pa3BUTHE OMOJOTUYECKUX 3HAHHM,
OpPUEHTHUPOBAHHBIX HAa (POPMUPOBAHUE E€CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS,
AKOJIOTUYECKOTO MBIIIUICHHSI, TIPEJICTABIIEHUNA O 3JI0pOBOM OOpa3e >KU3HH, Ha
BOCIIUTaHUE OEpe)HOTO OTHOIICHUS K OKPYKalIlIew mpupojaHoil cpeae. B
mporpamMme Mo OMOJIOTHUU TaKKe MOKa3aHbl BO3MOXKHOCTH y4eOHOTO TMpeaMeTa
«buonorus» B peammzanuu  TpeboBanuit ®I'OC COO K IUIAHHPYEMBIM
JTUYHOCTHBIM, METANPEAMETHBIM U TMPEAMETHBIM pe3ysibTaTaM OOy4YeHUsS U B
(GbopMHpPOBAHNK OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOU JEATEITHLHOCTH
0Oy4Jaronuxcsi M0 OCBOCHUIO COJEPKaHUsSI OMOJIOTMYECKOro 0Opa3oBaHUsSI Ha
YPOBHE CPEJHET0 00111ero 00pa3oBaHus.

VYuebubiit  mpeamer «bwomorus» Ha  ypoBHE CpeaHEro  OOIIero
oOpa3oBaHHs  3aBepiiaeT OWOJOTHMYECKOe oOpa3oBaHHWE B  IIKOJIE H
OPHEHTHUPOBAH Ha PACHIMPEHHUE U YriayOJeHue 3HAHUNA 00YyJaronIuXcsi O )KHUBOM
MPUPOJIE, OCHOBAX MOJICKYJSIPHOM W KIIETOYHOW OHMOJIOTUM, dMOPHUOJIOTHUU U
OMOJIOTUN PA3BUTHSI, TEHETUKU, CEJICKIIMU, OMOTEXHOJIOTHH, SBOIIOIMOHHOTO
YYCHHS U DKOJIOTHH.

N3yuenne yueOHoro mpenmera «buomnorus» Ha yriiyOJICHHOM YypOBHE
OPUEHTHUPOBAHO HAa MOJATOTOBKY OOYYAIOMIMXCS K MOCTEAYIOMEMY MOTYYCHUIO
Ouonornyeckoro oOpa3oBaHHMsi B By3aX W OpraHU3alUsIX CpPEIHETro
nmpodecCHoHAIbHOTO 00pa3oBanusa. OCHOBY €ro CoOJAEpkKaHUS COCTaBISET
cucteMa OMOJIOTHYECKUX 3HAHUH, MOTYYEHHBIX TPU U3YYCHUH 00yUYarOIIUMHUCS



COOTBETCTBYIOIIMX CUCTEMATHYECKUX pa3efoB OHMOJOTMHM Ha YPOBHE
OCHOBHOTO o0Imero oobpazoBanusi, B 10—11 kiaccax 3TH 3HAHUS MOJTY4YarOT
passutHe. Tak, paciiupeHsl U yriayOaeHbl OMOJIOTUYECKHE 3HAHUSL O PACTCHUSIX,
KUBOTHBIX,  rpubax,  OakTepusix,  OpraHu3Me  4eJoBeKa,  OOIIUX
3aKOHOMEPHOCTSIX ~ KU3HM, JIOMOJHHUTEIbHO BKJIOYEHBI  OHOJIOTMYECKHE
CBEJICHUSI TPUKJIAJAHOTO U TOHUCKOBOIO  XapakTepa, KOTOPbIE MOXHO
UCIOJIb30BaTh KaK OPUEHTUPBI [JIsi TOCIEIYIOUIEro BbIOOpa Mpodeccui.
Bo3moskHa Takke MHTErpaiusi OMOJOTUYECKUX 3HAHUU C COOTBETCTBYIOIIMMU
3HAHUSIMU, TOJYYEHHBIMU OOYYaIOIIUMHCS TPU M3YYCHUH (PU3KUKH, XUMUH,
reorpaduu U MaTEMaTUKH.

Crpyktypa mporpaMMbl mo ydeOHOMy mnpeametry "buosorus" orpaxkaer
CUCTEMHO-YPOBHEBBI M SBOJIONMOHHBIM MOAXOABl K H3YYEHUIO OHOJIOTHH.
CormnacHo WM, W3y4aloTCS CBOMCTBa M 3aKOHOMEPHOCTH, XapaKTEpHBIC IS
KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alllU, BOJIOLUHA OPraHUYECKOT0 MUpa
Ha 3emJie, COXpaHEHHs] OMOJIOTMYECKOro pa3HooOpas3usi ruianetbl. Tak, B 10
KJIacC€ M3Y4yaloTCsl OCHOBBI MOJICKYJSIPHOW M KIJIETOYHOM  OWOJIOTHH,
AMOPHUOJIOTUN U OMOJIOTHH PA3BUTHS, TEHETUKHU U CEJICKIIUU, OMOTEXHOJIOTUU U
CUHTETUYECKON OWOJOTUH, aKTYaJU3UPYIOTCS 3HAHUS OO0ydYarouuxcsi II0
O0oTaHUKe, 300J0TMH, aHaToMuM, Gusuonoruu uyenoBeka. B 11 kiacce
U3YYarOTCs HBOJIIOIIMOHHOE YUE€HHE, OCHOBBI SKOJIOTHUHU U yueHue o duocdepe.

VYyeoOuniii mnpenmer «buonorus» TpU3BaH  00ECIEUUTH OCBOCHHE
oOyJaronuMucss OMOJOTUYECKUX TEOPUM U 3aKOHOB, WUJCH, MPUHIUIIOB H
paBui, JEXKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHUHBI
MUpa, 3HAHUW O CTPOECHUHU, MHOTOOOpa3uu U OCOOCHHOCTSIX KJIETKU, OpraHu3Ma,
MOMYJISIUY, OUOIIEHO3a, SKOCUCTEMBI, O BBIJIAIOIIUXCS HAYYHBIX JTOCTUKCHUSX,
COBPEMEHHBIX  MCCIICIOBAHUAX B  OHOJOTHMH, TPUKIAJHBIX  ACIEKTaX
Ouonornueckux 3HaHuWW. [l pa3BUTHA W MOJJEp)KaHUS — HUHTEpeca
oOydaroruxcsi K  OWOJOTMHM  Hapsay CO  3HAYUTEIBHBIM  00BEMOM
TEOPETUYECKOr0 Marepuajga B COJEpKaHUM TNPOrpaMMbl TIO OHUOJIOTHU
MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHUS W PA3BUTUS TOW WU
WHOUM 0051acTh OMOJIOTHH, BKJIAJOM OTCUECTBEHHBIX U 3apyOEKHBIX yUEHBIX B
perieHre BaXKHEHIIINX OMOJIOTUYECKHUX U AKOJIOTHYECKUX MPOOIIEM.

Lens wu3ydenuss yueOHoro mnpeamera «buomorus» Ha yriayOiaEéHHOM
ypOBHE —  OBJAJeHUE OOyYalOUMMHUCA 3HAHUAMH O  CTPYKTYpPHO-
(GYHKIIMOHATBHOM  OpraHW3allid  JKMBBIX CHCTEM pa3HOTO paHra u
npruoOpEeTeHNEe YMEHUI UCTIOIh30BaTh 3TH 3HAHUS B (HOPMUPOBAHUH MHTEpPECa K
omnpenenéHHor o6yacT TMPOodEeCCHOHAIBHOW JCATEIbHOCTH, CBS3aHHOW C
Ouonorvel, WM K BHIOOPY Y4eOHOTO 3aBeACHUS ISl MPOJOJDKCHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

JlocTibkeHue 1ienw u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yrayOn€HHOM YpOBHE 00€CIIEUMBACTCS PEIICHUEM CIIEIYIONTUX 3a1a4:

OCBOCHHE OOYYaIOIIMMHUCS CHUCTEMbl OHOJOTWYECKUX 3HAHWM: 00
OCHOBHBIX OWOJIOTHYECKUX TEOPHSIX, KOHIEMIUIX, TUIOTE3aX, 3aKOHaXx,
3aKOHOMEPHOCTSIX W MpPaBUJIaX, COCTABISIONIMX COBPEMEHHYIO E€CTECTBEHHO-
HAay4YHYI0 KapTUHY MHpa; O CTPOCHHH, MHOT00Opa3sMM H OCOOCHHOCTSIX
OMONOTUYECKUX CUCTEM (KJIeTKAa, OpPTraHW3M, TOIMYJISIUs, BUJ, OHOTEOICHO3,
ouocdepa); O BBIAIOMIMXCS OTKPBHITUAX M COBPEMEHHBIX HCCIICIOBAHUSX B
OMOJIOTHH;

O3HAKOMJICHHE OOYYalOIMXCA C METOJaMU TIO3HAHUS >KHUBOW TPHUPOIBI:
HCCJIEIOBATEIbCKUMU  METOJaMH  OMOJIOTUYECKUX HayK (MOJICKYJISIPHON U
KJIETOYHOW OuoJIoruH, SMOpPUOJIOTMH W OWOJOTHW pPa3BUTHsI, TEHETUKH U



CEeJIeKIMH, OHOTEXHOJOTMM W CHUHTETUYECKOM OHWOJOTHH, NaJIeOHTOJIOTHH,
AKOJIOTHH); METOJAMH  CaMOCTOSATEIBLHOTO TMPOBEACHUS OMOJIOTUYECKUX
UCCJIeIOBaHU B JabopaTopud W B Tpupoae (HaOII0JeHUEe, H3MEpEHue,
AKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaJICHHE OOYYAIOIIMMHUCS YMEHUSMH: CaMOCTOSITEIbHO HAaXOAWTh,
aHAJIM3UPOBATh M MCHOJB30BaTh OUOJIOTHYECKYIO0 MH(OPMAIUIO; MMOJIh30BaATHCS
OMOJIOTUYECKONH TEPMUHOJIOTHEN U CUMBOJIMKOW; YCTaHABIUBATH CBSI3b MEX]Y
pa3BUTHEM OWOJOTUU M COIHUATBHO-PKOHOMUYECKUMH U 3KOJOTHYECKUMU
npoOiieMaMu 4YeJIoBeUeCTBa; OIEHUBATH MOCIEACTBUS CBOECH NEATEILHOCTH MO
OTHOUIECHUIO K OKpYy)Karoulehd MPUpOJHON cpeje, COOCTBEHHOMY 3JI0pPOBBIO U
3I0POBBIO0  OKPYXAIOIIMX JIIOJIe; OOOCHOBBIBATH U  COOMIOJATh  MEPbI
nporIIakTUKY UHPEKIMOHHBIX 3a00JIeBaHUM, MPaBUJIa MTOBEJCHUS B IPUPOIC
u oOecriedyeHus: 0€30MacCHOCTH  COOCTBEHHOW  KU3HENEATEIbHOCTH B
YpEe3BbIYAMHBIX  CUTyallMsIX NPHUPOJAHOIO M TEXHOTEHHOTO  XapakTepa;
XapaKTepHU30BaTh COBPEMEHHbBIC HAYUHbIEC OTKPBITUS B 00J1aCTH OMOJIOTUH;

pa3BUTHE Y  OOYYalOIIUXCS  WHTEUIEKTYallbHBIX UM  TBOPYECKUX
CIIOCOOHOCTEW B TpoOIlecCe 3HAKOMCTBA C BBIAAIONIUMUCS OTKPBITUSIMH U
COBPEMEHHBIMH HCCJIEJIOBAHUSIMU B OMOJIOTHH, PEIIaeMbIMU €10 MpoOiieMamH,
METOJ10JI0T el OHOJIOTUYECKOTO UCCJIeI0BAHMUS, IIPOBEICHHUSI
AKCIIEPUMEHTANILHBIX ~ UCCIEAOBaHWM, pelleHus OHOJIOTHYECKUX  3ajad,
MOJIETTUPOBAHUST OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCITUTAHUE Y O0YYArONINXCSI IIEHHOCTHOTO OTHOIICHUS K KMBOU MPUPOJIC
B IIEJIOM M K OTICIbHBIM €€ O0O0BeKTaM | SBJICHUSM; (opMUpOBaHHE
AKOJIOTUYECKOM, TeHETUYECKOW TPAMOTHOCTH, OOIIEH KyJIbTYphl TMOBEIACHUS B
IPUPOJIC; MHTETPAIlUU €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHre O00y4alolUMUCS KOMIIETEHTHOCTH B pallMOHAIBHOM
IPUPOAOIIOIH30BaHUU (COOIIOICHUE MPABUI TOBEACHUSI B MPHUPOJE, OXPaHBI
BUJIOB, DKOCHUCTEM, Ouochepbl), COXpaHEHUHM COOCTBEHHOTO 3J0pPOBbS M
3MI0POBbSl  OKpYXKaOMMX  Jroged  (coOmrojeHuss Mep  NpodUIAKTUKU
3a00JIEBaHHUIA, obecrieyeHue 0€30MacHOCTH YKU3HEIEATEIbHOCTU B
YpE3BBIYANHBIX CUTYAIUSIX MPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
UCIIOJIb30BaHUSI OMOJIOTUYECKUX 3HAHUM M YMEHUH B MOBCETHEBHOMN KHU3HU;

CO3JJaHUE YCJIOBUM JJIS OCO3HAHHOTO BbIOOpa  OOYYarOIIUMHUCS
VHIUBUIYaJTbHON oOpa3zoBaTeIbHON TPACKTOPUH, CITIOCOOCTBYIOIICH
MOCJIEYIOIIEMY MPOQPECCHOHAIIBHOMY CaMOOIPENENIEHNI0, B COOTBETCTBUU C
WHIVNBUyaJIbHBIMU UHTEPECAMH U MIOTPEOHOCTSIMHU PETHOHA.

OOmiee 4YMCIO YacoB, OTBEACHHBIX Ha U3yYeHHUE OWOJOTUU Ha
yrayOJeHHOM YPOBHE cpeaHero oOiero odpazoBanus, coctarisier 204 yaca: B
10 xmacce — 102 yaca (3 yaca B Heaemo), B 11 kmacce — 102 vaca (3 ygaca B
HEJIEIIO).

OT60p opraHu3alMOHHBIX (HOPM, METOJIOB M CPEACTB O0YUCHUS OMOJIOTHH
OCYIIECTBIISIETCSL C YUETOM CHeIU(UKU €Tr0 COACP>KaHUs U HAIpPaBJICHHOCTH Ha
MPOJIOJDKEHNE OMOJIOTMYECKOTO O0pa30BaHUS B OpPraHU3AlUSIX CPETHETO
MPO(eCCUOHAILHOTO U BBICIIETO 00pa30BaHUS.

OO0s13aTeNIbHBIM  YCIIOBUEM MpPH OOY4YeHMH OHOJOTMM Ha YriayOnEHHOM
YpOBHE SIBJISIETCSI TIPOBEJICHUE JTA0OPATOPHBIX M MPAKTHYECKUX paboT. Takxke
ydqacThe  OOyd4aromuxcsi B  BBINOJHEHWM  MPOEKTHBIX W y4eOHO-
HCCIIEIOBATENbCKUX Pa0OT, TEMaTHKa KOTOPBIX OMPECSACTCS YYUTEIeM Ha
OCHOBE HWMEIOIIMXCA MaTEePUATBHO-TEXHUYECKUX PECYpCOB M  MECTHBIX
IPUPOIHBIX YCJIOBHU.



COIEPKXAHUE OBYYEHUA
10 KJTACC

ConepxaHue TporpaMmsbl, BBIACICHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyjaapcTBeHHoi utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouojorus — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BUTHs Ouosiornu. buonormdyeckue Hayku M H3y4aeMble UMH MPOOJIEMBI.
dyHAaMEHTAJIbHbIC, NPHUKIAAHBIE W TOUCKOBBIE HAy4HBIE HCCICIOBAaHUS B
OMOJIOTHH.

3HaueHue Ouosorud B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
Hay4yHOM KapTuHbl Mupa. [Ipodeccun, cBszaHHble ¢ Ouosiorveil. 3HaueHHe
OMOJIOTUM B TPAKTUYECKON JEATEIBHOCTU YEJOBEKa: MEAMIIMHE, CEIbCKOM
X0351CTBE, IPOMBILIJIEHHOCTH, OXPAHE MPUPOIBI.

JeMoHcTpanuu

[Toptpersi: Apucrotens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y.
Hapsun, Y. I'apsen, I'. Mennens, B. . Bepuanckuu, WM. II. ITaBmos, U. .
MeunukoB, H. . Basunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, O.
Kpuxk, JI. K. benses.

Tabnuubl u cxembl: «CBsi3b OMOJIOTHM C APYrMMHU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7)KuBble cucTeMbl U UX U3yY€HHUE

XKuBble cucTeMbl Kak mpeaMer uzydeHusi ouosoruu. CBOWCTBA KUBBIX
CHUCTEM: E€IUHCTBO XUMHYECKOTO COCTaBa, IHUCKPETHOCTb M LEJIOCTHOCT,
CJI0KHOCTb U YIOPSAAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3aLus,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTD, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHM3alMu >KUBBIX CHCTEM: MOJEKYJSIPHBIM, KIETOYHBIMH,
TKAQHEBbIM,  OPraHU3MEHHBIA,  MOMYJIAIUOHHO-BUIOBOM,  SKOCHUCTEMHBIN
(6buoreonenoTnueckuit), omochepusiii. Ilporeccrl, mpoucxoasaIe B JKUBBIX
cuctemax. OCHOBHbBIC TPU3HAKHU >KUBOTO. JKU3Hb Kak (popma CyIecTBOBAHMS
matepund. Hayku, wu3yvarommue >KUBbIE CHUCTEMbl Ha Pa3HbIX YPOBHSX
OpraHu3alyu.

N3yuenue xxuBbIx cucteM. MeToabl Onosiornueckoit Hayku. Habmronenue,
U3MEpPEHUE, OKCIIEPUMEHT, CUCTeMaTu3auus, MeraaHaiu3. [loHsatue o
3aBUCMMOW M HE3aBUCUMOW mepemeHHou. [limanupoBaHue >sKCHEpUMEHTA.
[TocTanoBka u npoBepka runore3. Hynesas runotesa. [lorstue BoIOOpKU U e€
JOCTOBEpPHOCTh. Pa3z0opoc B Ouosnornueckux gaHHbIX. OIeHKa JOCTOBEPHOCTH
IIOJIyYEHHBIX PE3yJIbTAaTOB. [IpUUHMHBI MCKaXEHUSI PE3YIbTATOB SKCIIEPUMEHTA.
[TonsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuun

Tabmuubr 1 cxembl: «OCHOBHBIC TPHU3HAKU >KU3HW», «buonormyeckue
cuctembl», «CBOWCTBa JKHBOM MaTepum», «YPOBHU OpPraHU3alMMU >KUBOU
npupoab», «CTpoeHue >XMBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOTO opranusmMay, «buoreomnenos», «buochepay, «MeTosl
W3yYECHUS )KUBOU MPUPOJIBI».

O6opynoBanue: jabopaTopHoe  00OpyIOBaHWE JIsi  TPOBEICHUS
HaOJII0ICHUH, H3MEPCHHH, SKCIIEPUMEHTOB.

IpakTnueckass padora «Vicronb3oBaHME Pa3TUYHBIX METOJIOB IMpHU
W3YyYECHUH KUBBIX CUCTEM.

Tema 3. buosiorust KjieTKku



Knerka — cTpykrypHO-QyHKIIMOHaNbHAA eauHuIa >kuBoro. Hcropus
oTKphITHs KiIeTKU. Padotel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. Ineigen, P. BupxoB). OcCHOBHBbIE MOJIOXKEHUS COBPEMEHHOMN
KJIETOYHOM TEOPHH.

Meroabpl MOJEKYJISpPHOM W  KJIETOYHOM OWMOJOTHMU: MHMKPOCKOIIHS,
xpoMmarorpadusi, 3IeKTpoPope3, METOJ MEUEHBIX aTOMOB, TuddepeHIraIbHoe
HEHTpU(PYTUPOBAHUE, KYJIBTUBUPOBAHHE KIETOK. M3yuenue uxcuposarHvlx
K1emok.  DIEeKTpoHHas  MUKpockomus.  Kougokanvhas — Mukpockonus.
Bumanvhoe (npusicuznennoe) uzyueHue Kiemox.

JdeMoHCcTpanuu

IToptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. llneitnen, P. Bupxos, K.
M. bap.

Tabmuubr u  cxembl: «CBETOBOM  MHUKPOCKOI»,  «DIEKTPOHHBIN
MUKpPOCKOT», «IcTOpUs pa3BUTHSI METOI0B MUKPOCKOIIHI.

O6opynoBanue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl PacTUTENIbHbIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IIpakTuyeckas paGora «l3yueHue MeETOJOB KJIETOYHOM OMOIOTHHU
(xpomatorpadusi, anekrpodopes, muddepeHnnansHoe EHTPUPYTUPOBAHUE,
[TLP)».

Tema 4. Xumnuyeckasi Opranu3anus KJIeTKU

XHUMUYECKHI COCTaB KIETKU. Makpo-, MUKPO- B YJIbTPAMHKPOJIEMEHTHI.
Bona u e€ ponb Kak pacTBOPUTENS, peareHTa, y4yacTUe B CTPYKTYPHUPOBAHUH
KJIETKH, TETUIOPETYNIANU. MUHEpalbHbIE BEIIECTBA KIETKU, UX OHOJIOTHYecKas
poJib. PoJib KATHOHOB ¥ AaHHOHOB B KJIETKE.

Opranuyeckne BellecTBa KIETKU. buonormyeckune mnoauMmepsl. benku.
AMUHOKHCIIOTHBIM  cocTaB  OenkoB. CTpyKTypbl OCJIKOBOM  MOJIEKYJIBIL.
[lepBuunasi cTpykTypa Oenka, TENTUAHAs CBsI3b. BTopuuHas, TpeTUYHas,
yeTBEepTUYHAs CTPYKTYphl. JleHaTypanus. CBoiictBa 6enkoB. Knaccudukanus
6enkoB. buonornueckue GpyHKIn OENKOB. [IpuoHul.

VYrneBoasl.  MoHocaxapuabl,  AuUcCaxapuibl,  OJHMrocaxapuabl U
noymcaxapuabl. OOmUN TIaH CTPOEHUS W (PUBMKO-XMMHUYECKHE CBOMCTBA
yraeBoaoB. buonornueckue GyHKIIMN yriIeBOAOB.

Jlumuael.  T'mapodunsHO-TUApOdOOHBIE  cBoMcTBa.  Kiaccudukarms
munuaoB. Tpurmunepuasi, Gochomunuabl, BOCKHU, cTepouibl. buonornueckue
byskiuu aunuaoB. OO0IMe CBOWCTBA OMOJIOTMYECKHMX MEMOpaH — TEKYy4ecCTb,
CIIOCOOHOCTH K CaM03aMbIKaHUIO, TIOJTYTPOHUIIAEMOCTb.

Hyxknennossie kuciotsl. JJHK u PHK. CtpoeHne HyKJI€MHOBBIX KHUCIOT.
Hyxneorunsl. [puniun kommiementapHoctu. [Ipasuino Yapradgda. Ctpykrypa
JIHK — nBoiinas crmpanb. MecTOHaXOXJICHHE W OHOJIOTHYCCKHE (PYHKIIUH
JHK. Buaer PHK. ®yuknun PHK B kietke.

Crpoenue monekynbl AT®. Makpospruueckue cBsa3u B MoJiekyie ATO.
buonornueckue Gynkiuu ATO. BoccTaHOBICHHBIC TEPEHOCUUKH, UX (PYHKITUU
B KJIeTKe. /[pyeue wuykneozuompughocpamor (HT®D). CexenupoBanue J[HK.
Memoobl eeHoMUKU, MPAHCKPUNMOMUKY, NPOMEOMUKLU.

CrpykrypHas  Ouojyorusi:  OMOXMMHUYECKME W Ouoduznyeckue
WCCJICIOBAaHMUSI COCTaBa H MPOCTPAHCTBEHHOW CTPYKTYphl OHOMOJIEKYIL.
Mooenuposanue cmpykmypel u  Qyukyuii OUOMONEKYL U UX KOMNJEKCOS.
Komnviomepuwiii  Ouzatin - u  opeanuueckuil cummes OUOMONEKYI U UX
HEenpupooHbIX AHANO208.

JdemoHcTpanuu



[Toptpersr: JI. Ilommur, JIx. YorcoHn, ®. Kpuk, M. VYwuikunc, P.
O®pankiuH, ©. Canrep, C. IIpy3unep.

Huarpammbl: «PacnpeneneHue XUMHYECKUX SJEMEHTOB B HEXHUBOM
npupopae», «PacnpeneneHue XUMHUYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIE».

Tabnuupr u cxemsl: «lleproguyeckas TadaMIa XUMHUYECKUX 2JIEMEHTOBY,
«CTpoeHue MoJIeKyJIbl BOJIbI», «BeniecTBa B coctaBe opraHu3MoBy, «CTpoeHue
MOJIeKYyJbl Oenka», «CTpyKTyphsl OeTKOBOM MOJIEKYJb», «CTpoeHHe MOJEKYy
yraeBoaoBy, «CTpoeHue MOJNEKyJl JUNuIoB», «HyKIeMHOBBIE KHUCIOTBDY,
«Ctpoenue Mosiekysibl ATOy.

O6opynoBaHue: XUMHAYECKasl MOCyAa U 000PyI0BaHUE.

Jlaboparopuasi padora «OOHapyxeHHE OCJIKOB C  IOMOIIbIO
KaueCTBEHHBIX PEaKIIHil».

Jlaboparopuasi pabora «MccnegoBaHue  HYKJIEMHOBBIX — KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHbIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tumel KIETOK: »yKapuoTHYecKass W Mpokapuotuyeckas. CTpPyKTypHO-
(GyHKIIMOHATBHBIE 00pa30BaHUS KIETKU.

Crtpoenue mpokapuoTHUYecKOW KieTku. KierouHas cTeHka OakTepuil u
apxei. OCOOGHHOCTM  CTPOCHHUS  TeTepoTpodHOM W aBTOTPOPHOMA
IPOKAPUOTUYECKUX KIETOK. MeCTO U posib MPOKApHUOT B OMOIIEHO3aX.

Crpoenne ¥ (PYHKIIMOHMPOBAHHE  DYKAPUOTHUYECKOM  KIIETKH.
[Inazmatnueckass memOpana (masmanemma). CTpykTypa IUIa3MaTUYECKON
MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IUIa3MaTHYECKyl0 MeMOpaHy:
naccuBHbIN (nuddy3us, obneruéHnas auddysus), aKTUBHBIA (MIEPBUYHBIN U
BTOPUYHBIN aKTUBHBIA TpaHcmopt). [lomynponumaemocts MmemOpanbl. Pabota
HATPUI-KAJIMEBOTr0 Hacoca. DHJIOIUTO3: MUHOLMTO3, (Paronuro3. DK30IUTO3.
Knerounass crenka. CTpykTypa W (QYHKIMU KIETOYHOW CTEHKH PACTEHUH,

rpu0oB.
[urorutazma.  [lurozons.  Ilutockener.  JIBUKEHHME  IUTOIIA3MBL.
Opranouipl KJIETKH. OnnomeMOpaHHbIE OpPTraHOUIbI KJIETKHU:

supomnasmarudeckas cetb (OI1C), anmapar ["onbmpku, TM30COMBI, HX CTPOSHUE
u (QyHkuu. B3anMocCBsI3b OJHOMEMOpPAHHBIX OpPraHOUIOB KiIeTKH. CTpoeHHe
TPaHYJSIPHOTO peTuKyiayma. Mexanuzm Hanpaenenus 6enkos ¢ IIIC. Cunte3
pacTBOpUMBIX OeskoB. CHHTE3 KJIETOUYHBIX MeMOpaH. [ naakuii (arpaHysipHbIii)
SHOIUIa3MaTHUeCKuil peTukynyMm. CekperopHas GyHKIM anmapaTa [ onbmaKy.
Moougpuxayus 6enxos 6 annapame I'onvoxcu. Copmuposka benkos 6 annapame
Tonvoorcu. TpaHCTIOPT BeElIECTB B KiIETKE. Bakyosn pacTUTENBHBIX KIIETOK.
Knerounsriit cok. Typrop.

[TomyaBTOHOMHBIE ~ OPraHOWIBI  KJIETKW: MHTOXOHJIPUHM, TUIACTUIIBI.
Ilpoucxoorcoenue  mumoxonwoputi  u  naacmuod.  Cumouocenez  (K.C.
Mepeoickosckui, JI. Mapeynuc). CtpoeHue u (QyHKIIMM MHUTOXOHJIPUN H
riactu. [lepBuyHbie, BTOPUYHBIC U CIOKHBIE TUIACTU BT (POTOCHHTE3UPYIOUTUX
3YKApUOT. XJIOPOILIACTHI, XPOMOILUIACTHI, JISNKOIUIACTHI BBICHINX PACTCHUM.

HememOpannbsie  opranowanl  kjieTku  Ctpoenne U (QyHKIUH
HEMEeMOpaHHBIX  OpPraHouAOB  KJeTku. Pubocombl.  Ilpomescymounvie
Gunamenmol. MuKkpopuIaMeHTbl. AKMuHoBble MUKpopuramernmsi. MpIIICUHBIE
KIICTKH. AKMUHOBblE KOMNOHEHMbl HeMbIUUEUHbIX KiemoK. MUKpOTpyOOUKH.
Knerounsii 1entp. CTpoeHHWE ¢ JIBIDKCHHE IKI'YTUKOB M PECHUYEK.
MukpoTtpyOouku 1uTomiasmel.  LleHntpuonb. benku, accoyuuposauHvie ¢
MUKpoguiamenmamu u Mukpompyoouxkamu. Momophuie denxu.



SAnpo. Obonouka sapa, XpOMaTH, KapUoIlia3ma, SAPBIIIKH, UX CTPOSCHUE
U GyHKUMU. SAnepHbiii 6enKoBbIi MaTpukc. [IpocTpaHCcTBEHHOE paclooKeHHe
XpOMOCOM B HUHTepda3HOM sijipe. Jyxpomamun u 2emepoxpomamut. benxu
XpOMaTHUHA — TUCTOHBI. /[unamuka s0epHou 00070uYKu 8 mumosze. SoepHuili
MPAHCcnopm.

Knerounsle BrmoueHus. CpaBHUTEIbHAST XapaKTEPUCTHUKA  KIETOK
IyKapuoT (PacTUTEIBHOM, )KUBOTHOM, TPHOHON).

JdeMoHCcTpanuu

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

Tabmuubr u cxembl: «CTpOEHHE PYKAPUOTHUECKOM KIIETKW», «CTpoeHue
KUBOTHOM  KJeTkn», «CTpoeHHe pacTUTeNbHOM KieTku», «CTpoeHue
MUTOXOHAPUWY, «AApo», «CTpoeHne MPOKAPUOTUIECKON KIETKN.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOMpPENapaThl PaCTUTENIbHbIX,
KUBOTHBIX KJIETOK, MUKPOMpENapaThl OaKTepUaIbHbIX KIETOK.

Jlaboparopuasi paGora «lI3ydyeHuwe CTpOEHHS KIETOK pa3IUYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «l3yueHue CBOMCTB KJICTOUHON MEMOPAHBD».

Jlaboparopnasi padora «/ccrnenoBaHue Mmia3Moiu3a U JIEIIa3MoIn3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckas paGora «lI3ydyeHue JBIKEHHMS [MUTOIIA3Mbl B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0OMeH BelIeCTB M NMPeBPallleHUAE JHEPIUH B KJIETKe

AccuMUIIALIMS U JTUCCUMIUIALIMS — JIBE€ CTOPOHBI MeTadosm3ma. THIIbI
oOMeHa BeIIECTB: aBTOTPO(MHBIN U TEeTepoTpOodHBbIN. YYacTHe KHCIOpOoJa B
OOMEHHBIX Tpolleccax. JHEPreTUYecKoe OOEeCIeUeHHe KIETKH: IMpEeBpaIlicHue
AT® B o00MmeHHBIX mporeccax. {OEpMEHTATUBHBIM XapaKTep peakIui
KJIETOYHOTO MeTabonu3ma. DepMEeHTh, UX CTPOCHHUE, CBOMCTBA M MEXaHU3M
nevictBua. Kodepmentsl. Otinuusg  ¢GepMEHTOB OT  HEOPTaHUYECKUX
KaTanu3aTopoB. beIKu-aKTHUBATOPbl W OCJIKU-UHTHOUTOPHI. 3aBUCHUMOCTH
CKOpOCTU (DEPMEHTATUBHBIX PEAKITNI OT Pa3INYHBIX (PAaKTOPOB.

IlepBrUYHBI CUHTE3 OpPraHUYECKUX BEIIECTB B KieTKe. DOTOCUHTES.
AHoxcueennwvlll u okcueenuvii hpomocunmes y oaxmepuii. Ceemocobupaiowjue
nueMeHmsl U NUSMEeHMbl PeaKyuoHHo2o yeHmpa. Pollb XJIOPOIUIaCTOB B
nporuecce GorocunTeza. CBetoBast 1 TeMHOBas ¢azbl. Domoovixanue, Cs., Co- u
CAM-munwvt  ¢pomocunmesa. IlpomyktuBHOCTh  (orocuHTe3a. Brusuue
paznu4HBIX (AaKTOPOB HA CKOPOCTh (hOTOCHHTE3A. 3HaueHHEe (DOTOCUHTE3A.

XEeMOCHHTES. Paznoob6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUpPYIOINUE OAKTEpHH, JKelle300aKkTepuu, cepoOaKTeprn, BOJOPOIHBIC
OakTepuu. 3HaUYCHUE XEeMOCHUHTE3a.

AHaspoOHbie opranu3Mbl. Buasl Opokenus. [IpomykTbl OpoxeHUs U ux
UCIIOJIb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYAUTENH OOJIC3HEH.

AspoOHBIe OpTaHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
[TogroroBuTenbHBIM dTan. [THMKOIM3 — OECKHUCIOPOJHOE PACIHICTUICHUS
TJIFOKO3BI.

buonornyeckoe OKUCIEHUE, WA KJIETOYHOE JbIXaHue. Pojib MUTOXOHIpUi
B Ipoleccax  OHMOJOTHMYECKOTO  OKHCiIeHHus.  Llukimuyeckwe  peakmumu.
OxkuciaurensHoe (ochopuiipoBanne. uepeus MemMOpaAHHO020 2paoueHma
npomonos. Cunmesz AT®.: paboma npomonnoti ATD-cunmaswi. [lpenmytecTra
a’poOHOr0 TyTH OOMEHa BEHIECTB TMepea  aHadpoOHBIM. DPGHEKTHBHOCTH
SHEPIreTUICCKOro OOMEHa.



JdeMoHCcTpanuu

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

Tabmuupr u  cxembl: «@DOTOCHUHTE3», «DHEPreTUYECKUil OoOMen»,
«buocuntes 6enkay, «CtpoeHue pepMeHTa», «XEeMOCHUHTE3).

O6opynoBanue: CBETOBOM MHKPOCKOTI, o0opyaoBaHue ISt
IPUTOTOBJICHHS TIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAPaTOB.

JlabopaTopnass padora «M3ydueHHEe KATAIMTUYECKONW aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl WU KaTajasbl)».

Jlaboparopnasi padora «M3ydeHue (epMEeHTATUBHOIO paCIICIIICHUS
NEPOKCH]Ia BOJIOPO/Ia B PACTUTEIIBHBIX U AKUBOTHBIX KIETKAX).

Jlaboparopnasi padora «CpaBHeHHEe mpoueccoB (OTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi pabora «CpaBHEHHE POLECCOB OPOIKEHUS U JIBIXAHUSD).

Tema 7. HacaeacrBennass uHGoOpMAaIus U peajn3anus eé B KIeTKe

Peakunn wmaTpuuHOoro cuHrte3a. I[IpyHOUMII KOMIUIEMEHTApHOCTH B
peakIMsIX MaTPpUYHOrO CHUHTE3a. Peanuzaius HaciaeICTBEHHOW HH(OpMAIUU.
I'eneTnueckuii ko, ero cBoicra. Tpanckpunuus — MatpuuHblili cuare3 PHK.
[IpyHIMIOBI  TPAHCKPUIIIMU:  KOMIJIEMEHTAPHOCTb, AHTUIAPAIIIEIbHOCTD,
acuMMmeTpuaHOCTh. Co3zpegsanue mampuynvix PHK 6 sykapuomuueckou xiemke.
Hexooupyrowue PHK.

Tpancnauus u e€ stanbl. Yyactue TpancnoptHeix PHK B OuocunTese
Oenka. YcnoBusi OuocuHTe3a Oenka. KoaupoBanue amMuHOKUCIOT. Poib
pubocom B OmocuHTE3€e OerKa.

Cogpemennvie npeocmasieHus o cmpoeruu eeHos. Opranuzaisi reHoMa y
POKApUOT U 3YKApUOT. Perynsanus akTHBHOCTH T'€HOB y Npokapuot. ['unoresa
onepoHa (®. Kako0, XK. MaHno). MonexynsapHvle Mexanuzmvl IKCNPeCccul 2eH08
y aykapuom. Ponb xpomamuna 6 pezynrayuu pabomel 2enog. Perymsius
0OMEHHBIX MPOIECCOB B KieTke. KileTounblii roMeocTas.

Bupycel — HekieTouHble (QOpPMBI JKU3HU M OOJIMTATHBIC Iapas3HTHI.
CtpoeHre TpPOCTBIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennotit yuxn J[HK-cooepocawux supycos, PHK-cooepoicawux eupycos,
baxkmepuogacos. Obpamuas mpanckpunyus, pesepmasa, unmezpasa.

Bupycubie 3aboneBaHus 4YenoBeKa, JKUBOTHBIX, pacteHuit. CIIN/,
COVID-19, conmanbHpie 1 MEIUIIMHCKHUE MPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6oavuiux maccusos («bigdatay)
CMPYKMYPHLIX Ouoio2udeckux oOanHvlx. Hanomexnonocuu 6 oOuonocuu u
meouyune. Ilpoepammupyemvie  @dynkyuu  obenxos. Cnocobvt docmasxu
Jlekapcms.

JdemoHcTpanumn

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

Tabmuiel m  cxeMbl: «buocuHTE3 Oenka», «l['eHeTHUEeCKUT KOI»,
«Bupyce, «baktepuodarmn.

IpakTnueckas padora «Co3nanue MOAEIIA BUPYCA».

Tema 8. ’Ku3HeHHBIH MUKJI KJIETKH

Krnerounslii 1uki, ero mepuoabl W perymsmus. Mutepdaza u MHTO3.
OcobeHHOoCTH TPOIECCOB, MpoTeKaronmx B uHtepdasze. [loaroToBka KIETKU K
nenenuto. IIpecunrernueckuit  (MMOCTMUTOTUYECKUM), CHUHTETHYECKUUA U
MOCTCUHTETUYECKUH (MPEMUTOTHIECKUI ) TIEPUO bl UHTEP(DA3HI.

Marpuunsin cuate3 JAHK — perumkanus. [Ipuanuner permkanun JTHK:
KOMIUIEMEHTAPHOCTh, TMOJYKOHCEPBAaTUBHBIA CHUHTE3, aHTUIAPAJUICIbHOCTD.



Mexanusm perukannu JJHK. XpoMmocomsl. CTpoenue xpomocom. Tenomepsl u

TeaoMepaza. XPOMOCOMHBIMH Ha0Op KIETKHM — KapuOTHUIl. JIAITOMIHBIN U
raruiouHeIM  HAO0Ophl XpoMocoM. ['oMonormunble XpomocoMbl. [lonoBbie
XPOMOCOMBI.

lenenue kinetkn — MuTO3. CTamuM MUTO3a U TNPOUCXOMSIINE B HHUX
nporeccel. Tunel Muto3a. Kapnoknnes u quTokuHe3. bruosiornyeckoe 3HauyeHue
MUTO3a.

Perynsanusa Mmutotnueckoro nukia kiaetku. [Iporpammupyemast kKiieTouHas
rubesp — arnomnTos.

Kinerounoe siapo, XxpoMocombl, PyHKIIMOHAIIbHASI TeHOMUKA. Mexanuzmul
npoaugepayuu, ouppepenyuposxku, cmapenus u euderu xiemox. «lL{ugposas
K1emkay — ouounHgopmamuyeckue Mooenu QyHKYUOHUPOBAHUS KIEMKU.

JdeMoHCcTpanuu

Tabmuubl 1 cxeMbl: «KU3HEHHBIM LUK KIETKWY, «Mutos», «CTpoeHue
xpomocomy, «Pemmkanus JJHK.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpoIpenaparbl: «MwHTto3 B
KJIETKAaX KOPELIKA JIyKa.

JlaGopaTtopnass  padora  «M3yueHne XpoMOCOM Ha  TOTOBBIX
MHUKpOIIpenaparax».

Jlaboparopnass pabdora «HaOmiomenue MuTO3a B KIETKaX KOHYMKA
KOpeIlKa Jiyka (Ha TOTOBBIX MUKpOITpenapaTax).

Tema 9. CTpoenne u QyHKUNHM OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKIIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

OcOOCHHOCTH  CTpOEHUS U JKU3HEACATENBHOCTU  OJIHOKIJIETOYHBIX
opraHu3MoB. baktepuu, apxeu, OJHOKIECTOYHBbIE TPHUOBI, OJHOKJIETOUYHBIC
BOJOPOCTH, APYrue NpOoTUCThI. KOJIOHNaNbHbIE OpraHU3MBl.

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

Tkanu pacrenuii. Tumbel pacTUTENBbHBIX TKaHEH: o0Opa3oBaTeNbHas,
MOKPOBHAsI, MPOBOASAIIAS, OCHOBHAsA, MexaHudeckas. OCOOEHHOCTH CTPOCHHS,
GYHKIIMN 1 PacTONIOKEeHUs TKAaHEH B opraHax pacTECHUM.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIIUTEINAIbHAS,
COCIMHUTENbHASA, MblleyHasi, HepBHAss. OCOOCHHOCTH CTpOCHMs, QYHKIMA U
pPAacMoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbel U
CHCTEMBI OPraHOB JKMBOTHBIX M 4eyoBeKa. OYHKUMHU OpPraHOB U CHUCTEM
OpPTaHOB.

Ornopa Tena oprann3mMoB. Kapkac pactenuid. CkeyneTbl OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblld 1 BHYTpeHHUH ckeneT. CTpoeHue u
TUIBI COEAUHEHUS KOCTEN.

JIBukeHne OpraHu3MoB. JIBH)KEHHME OJHOKIJIETOYHBIX OPraHU3MOB:
amME&0ouTHOE, )KTYTUKOBOE, PECHIYHOE. JIBUKEHNE MHOTOKJICTOUHBIX PACTCHUN:
TPONIU3MBI M HACTHU. JIBH>KEHHWE MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbImieuHas cucrema. Peduiexc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanue opranu3moB. Ilornomenue BOAbI, YIJIEKUMCIOIO rasa |
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. [IuTaHune >kMBOTHBIX. BHYTpHUIOJIIOCTHOE
M BHYTPUKIETOYHOE TMHIIEBApeHUEe. IluTaHue TmMO3BOHOYHBIX KUBOTHBIX.
Otnensl  OUIIEBAPUTENBHOrO  TpakTa.  [luileBapuTeNbHBIE  KEJE3bI.
[InmeBapuTenpHas cucTemMa 4ea0BeKa.



Jlpixanue opranusmoB. Jlpixanue pacreHuil. JlpIXaHue IKUBOTHBIX.
Huddysus razoB uepes NoBepXHOCTh KieTkU. KoxHoe apixanue. JlpixatenbHas
noBepxHOCcTh. JKabepHoe u Jn€royHoe JbixaHue. JIpIxaHWE TO3BOHOYHBIX
XKUBOTHBIX M YEJOBEKA. OBOJIIOLIMOHHOE YCIOXKHEHHUE CTPOCHUS JIETKUX
NO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenbHas cucTeMa 4eloBeKa. MexaHu3m
BEHTWISIIUM JIETKUX Yy MNOTULI W MJIEKONUTAKOWUX. Perymsuus abIXaHus.
JlprxaTenbHbIE O0BEMBI.

TpaHcnopT BEHIECTB y OpraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpaHcropT BemIECTB y KUBOTHBIX. KpOBEHOCHass cucremMa W €€ OpraHbl.
KpoBeHocHasi cucTteMa TI03BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyrum kpoBooOpalmieHus. DBOJIIOLHUOHHBIC
YCIOKHEHUSI CTPOEHUS KPOBEHOCHOM CHUCTEMBI IMO3BOHOYHBIX IKUBOTHBIX.
Pabora cepana u eé perymsus.

Beigenenue y opranusMoB. Beinenenue y pacrenuil. Beimenenue y
#KUBOTHbIX. CokpaturtenbHble Bakyosid. Opranbl BeiaesieHus. Duiibrpanus,
CeKpelrs M 00paTHOE BcachlBaHME KaK MEXaHHU3Mbl pPaOOThI OpPraHoOB
BbiJieieHUsA. CBsI3b TMOJOCTH Tela C KPOBEHOCHOW W BBIACIUTEIBHOU
cucreMaMu. BbleneHre y II03BOHOYHBIX >KMBOTHBIX M 4enoBeka. lloukw.
Crtpoenue u GpyHkimonupoBanue Heppona. OOpa3oBaHre MOYH Y YEIOBEKA.

3ammTa y OpraHu3MOB. 3allliTa Y OJHOKJIETOYHBIX OpraHu3MoB. CHopsl
OakTepuil M LMCTHI MPOCTEHIMX. 3allUTa y MHOTOKJIETOYHBIX PACTCHHIA.
Kyrtukyna. Cpeactsa macCUBHOM M XUMHAYECKOU 3a1UThI. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3amura opranu3Ma ot 6ose3nel. UmmyHHas cucrema venoBeka. Kierounslii u
rYMOpaJIbHBIA UMMYHUTET. BpokI€HHBIN U TIPUOOPETEHHBIN crienuuiecKuit
UMMYHUTET. Teopust KiloHaIbHO-ceeKTuBHOr0 MMyHuTeTa (I1. Dpmux, G. M.
bepuer, C. ToueraBa). BocnamutenbHble OTBEThl OpraHu3MoB. Pomb
BPOXKJIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Paznpaxxumocts W peryisinus |y OpraHu3sMmoB. Pasapaxumocts y
OJHOKJIETOUHBIX OpPraHu3MoB. Takcucel. Pa3gpaxuMocTs U peryisuus y
pactenuid. PocToBbIE BElIECTBA U UX 3HAYCHHUE.

HepBHas cucrema u pediektopHas peryisius y >KMBOTHbIX. HepBHas
cucteMa U €€ OTHENbl. JBOJIOIMOHHOE YCJIOXHEHUE CTPOCHHS HEPBHOU
CUCTEMBI Yy >KMBOTHBIX. OTIEIbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX.
Pedunexc u pednekropHas ayra. be3ycioBHbIEe U yCIIOBHBIE PEQIICKCHI.

['ymopanbpHas peryssnus U SHIOKPUHHASL CUCTEMA JKUBOTHBIX U YEJIOBEKA.
JKenes3pl HSHIOKPUHHOM CHUCTEMBI M WX TOPMOHBI. JI€HCTBHE TOPMOHOB.
B3auMocBs3p HEpBHOW M SHIOKpUHHOW cucteMm. ['munoramamo-runodusapHas
cucTeMa.

JdemoHcTpanumn

[Toptper: W. I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOUYHBIE BOJOPOCTN», «MHOTOKIETOYHBIC
BoJlopociny, «bakrepuny», «lIpocteitmmey, «Opranbl IBETKOBBIX PACTEHUN,
«CuctemMbl OpraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpOEHHE
HaceKoMbIX», « Tkanu pactenuit», «KopHeBsie cucteMbl», «CTpoeHue cTedsy,
«CTpoeHue JIMCTOBOM MIACTUHKNY», « TKaHU KUBOTHBIX», «CKEJIET YeTOBEKa,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenpHas
cucrema», «HepBHas cucrema», «Koxa», «MpllieyHas  cUCTEMay,
«BbraenurenbHas cucremay, « QHIOKpPUHHAsA cucTeMay, «CTpOEHHUE MBI,
«Ammynurer», «KumeynonosoctHeie»y, «(Cxema MHUTaHUS  PACTCHUI»,
«KpoBEHOCHbIE CHCTEMBl TO3BOHOYHBIX KUBOTHBIX», «CTpo€HHE THUAPBI»,



«Crtpoenue mnaHapumn», « BHyTpeHHEe CTpOCHHE NOXKAEBOT0 uepBs», «HepBHas
cuctemMa pwid», «HepBHas cucrema ssarymku», «HepBHas ~cucrema
npecMbikatomuxcs», «HepBHas cucrema nTuny», «HepBHas cucrema
MIIeKonuTaromux», «HepBHas cuctema yenoBeka», «Pediexey.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKPOTIPENapaThl 0IHOKJIETOYHbBIX
OpraHW3MOB, MHKpONpenapaTbl TKaHEW, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIHH
HACEKOMBIX, UTJIOKOXKHX, JKUBbIE K3EMIUIIPbl KOMHATHBIX PACTEHHM, TepOapuu
pacTeHHMI pa3HbIX OTHEIOB, BIIAXKHBIC MpPENapaTbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX >JKHUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyJoBaHuE MJig JEMOHCTPAIlMM TOYBEHHOTO W BO3JYIIHOTO IHUTAHUS
pacTeHuM, pacllerieHus Kpaxmana U OeNKOB MoJ JeHCTBUEM (DEepMEHTOB,
o0opyJoBaHUE HJisi JEMOHCTpPAllMU OIBITOB IO W3MEPEHUIO KU3HEHHOU
€MKOCTH JIETKMX, MEXaHW3Ma JbIXaTEJbHbIX JIBHKEHUN, MOJEIH TOJIOBHOTO
MO3ra pa3JInYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3ydyeHre TKaHEH paCTCHUI».

JlaGopaTopHasi padora «/3yueHne TKaHEW )KUBOTHBIXY.

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

Tema 10. PazMmHokeHHE M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOMKEHHUSI OPraHU3MOB: Oecrojioe (BKJII04asi BEreTaTUBHOE) U
nojioBoe. Buubl 0ecnosioro  pa3MHOXKEHHUS: TOYKOBAHHME, CHOPYJISALINS,
dbparMenTaiys, KJIOHHPOBaHUE.

[TonoBoe pa3zmHoxxenue. [lonoBeie KieTKH, uinu rameTsl. Meito3. Ctaguu
Mmerio3za. [loBenenne xpomocom B Mmeno3e. KpoccuHroep. buonormueckuii
CMBICJI M€103a U MOJIOBOTO MIpoliecca. Melo3 U ero MeCTO B JKU3HEHHOM ITUKJIE
OpraHU3MOB.

[IpenzaponpimieBoe paszButue. ['ameroreHe3 y KUBOTHBIX. [lomoBbIe
xene3pl. OOpa3zoBaHME UM pa3BUTHE TMOJOBBIX KiIeTOK. CrnepmaTtoreHes u
ooreHe3. CTpoeHue MOJOBBIX KIETOK.

OmomoTBOpeHHEe M AMOPHOHAIBHOE pa3BUTHE KUBOTHBIX. CrocoObI
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). OMOpHOJOTUS —
HayKa O Pa3BUTUU OPraHu3MoB. Mopgoecene3z — oOHa u3 2nasHvix npoodiem
amopuonoeuu. Kownyenyus mopgocenos u mooderu mopghoeenesa. Cramuu
AMOpHOTreHe3a KUBOTHBIX (Ha mpuMmepe Jarymku). [poOnenue. Tumbl
IpoOneHus. /lemepmunuposannoe U  HeOePMUHUPOBAHHOe  OpobI/ieHue.
bracmyna, munwer 6nacmyn. OcoOeHHOCTH JPOOJEHUS MIIEKOTMUTAIONIUX.
3apopIieBble JUCTKU (racTpyJsisalusi). 3akiajJka OpPraHOB W TKaHEeW u3
3apOJBINIEBbIX JINCTKOB. B3anMHOEe BIMsSHHE YacTel pa3BUBAIOLIETOCS
3apojpliiia (AMOpHUOHATBbHAS MHAYKIIHS). 3aKiIa/iKa MjaHa CTPOCHHS KUBOTHOTO
KaK pe3yJbTaT HEPapXU4YECKUX B3aWUMOJCHUCTBUM T'€HOB. BiusHue Ha
AMOPHOHATIFHOE PAa3BUTHE PA3ITUYHBIX (PAKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pa3Butue xuBoTHBIX. [locTomOpuonaneHbiii niepuon. [Ipsamoe u
HempsiMoe pa3Buthe. PasButue ¢ Meramopdo3oM y OECrO3BOHOYHBIX W
MMO3BOHOYHBIX UBOTHBIX. BHOJOTMYECKOE 3HAYEHUE MPSMOr0 U HEMPSIMOro
pa3BUTHUS, UX PACIPOCTPAHEHUE B NpUpoje. Tumbl pocta KUBOTHBIX. DAKTOPHI
pPEeryJsiud pOCTa JKUBOTHBIX W denoBeka. CTamuu TOCTIMOPHUOHAIBHOTO
pa3BUTHUS Y )KUBOTHBIX M yenoBeka. [leprosl oHToreHesa yenoeka. CtapeHue
1 CMEPTh KaK OMOJIOTHYECKUE TTPOIIECCHI.

Pasmuoxxenne u passutue pacrenuid. ['amerodur u cnopodur. Meiio3 B
KU3HEHHOM TIMKJe pacteHuil. OOpa3zoBaHue cmop B TIpolecce Meiiosa.
l'amerorene3 y pacrenuii. OIIOJOTBOPEHUE U PA3BUTUE PACTUTEIBHBIX



opraHu3MoB. J[BoifHOE OIJI0IOTBOPEHHE Y LIBETKOBBIX pacTeHuid. OOpazoBaHue
Y pa3BUTUE CEMEHHM.

MexaHn3MBbl PETYISLAN OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHCcTpanuu

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

Tabmuubr u cxembl: «BereratuBHOEe pazMHOKeHHE», «THIBI OECronoro
pa3sMHOXKEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHABD», «Pa3MHOXKEHUE BIIICHBDY,
«PazmHOXeHue  tuape», «Mewnosz», «XpoMocombl»,  «l'amerorenesy,
«CTpoeHue ANIEKIETKH U CIIEpMATO3011a», «OCHOBHBIE CTAIMM OHTOTEHE3a,
«lIpsiMmoe u HempsiMoe pa3BUTHE», «Pa3BUTHE MaWCKOTO XyKa», «Pa3Butue
capaHun», «Pa3BuTue mArymkw», «J[BOMHOE OIIONOTBOPEHHUE Yy IIBETKOBBIX
pactennit», «CTpoeHue CeMsSH OIHOAOJBHBIX M JBYJIOJBHBIX PACTCHHI»,
«KM3HEHHBII 1UKJI MOPCKOM KamycTb», «JKW3HEHHBIM LHKI MXay,
«OKM3HEHHBIN TUKII IANIOPOTHUKAY, « KU3HEHHBIN LUK COCHBDY.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MUKpPONpEnaparhl SUIEKICTOK U
CIIEpPMATO30UI0B, MOAENb «LIUKIT pa3BUTHA JIATYIIKNY.

JlaGopaTtopnasi padora «l3ydeHHe CTpOEHHS TIOJIOBBIX KJIIETOK Ha
TOTOBBIX MHKpOMpenaparTax».

IIpakTnueckasi padora «BbIsIBICHUE MPU3HAKOB CXOACTBA 3apOJbIIIEH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGopaTtopnass paGora «CTpoeHuUE OpPraHOB pPa3MHOXKEHUS BBICIINX
pacTEHUI».

Tema 11. I'eHeTHKa — HayKa O HACJEACTBEHHOCTH M M3MEHYMBOCTH
OpPraHu3MoOB

Hcropust cTaHOBIIEHUS W pa3BUTUSI Te€HETUKU Kak Hayku. PabGoter I
Menpens, I'. ne @pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YUEHBIX B PA3BUTHHU
renetuku. Padotel H. K. Konbrora, H. U. BaBuiioBa, A. H. benosepckoro, I'.
J1. Kaprieuenko, 10. A. ®ununuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETHYECKHE TOHATUS W CHUMBOJBL. ['OMOJOTrHYHBIE
XPOMOCOMBI, AJIJIEIbHBIE T'€HbI, aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA H
PEIECCUBHBIN TMPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YHCTAsl JIMHUS, TUOPHIBI,
reHotur, QeHorur. (OCHOBHBIE METO/Abl TEHETHKU: THOPUIOIOTHYECKUH,
LATOJIOTUYECKU I, MOJIEKYJISIPHO-TEHETUYECKU M.

JdemoHcTpanumn

[Toptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. W.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuubl 1 cxeMbl: «MeTo bl TeHeTUKIY, «CXEMBbI CKPEIIUBAHUSI.

JlaGopaTtopnasi paGora «Jlpo3odumiaa Kak OOBEKT T'€HETHYECKHUX

VICCIIEIOBAHUIY.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBwiii 3akoH Mengenss — 3aKoH

eAMHO00pa3usi TUOPHUIIOB TMEpBOro ToOKoJieHus. [IpaBuino moMUHUpOBAHUS.
Bropoii 3akoH MeHzenss — 3aKOH pacuieyieHusl Tpu3HakoB. Llurtomornueckue
OCHOBBI MOHOTMOPHTHOTO CKpelnuBaHus. [ umores3a 4ucToThl ramMer.

AHanuzupyouiee CKpELIUBAaHUE. [TpomexyTOUHBIN XapaxkTep
HacienoBaHus. Paciiennenre npu3HakoB IPU HEMOJHOM JOMUHUPOBAHUH.
HuruOpuaHoe ckpemuBaHue. Tperuii 3akoH MeHmens — 3aKOH

HE3aBUCHUMOTO  HACJIIEJOBaHHWS  IpU3HAKOB. lluTosornueckne  OCHOBBI
JTUTHOPUIHOTO CKPEIIMBAHMUS.



CuenienHoe  HaciefgoBaHue npusHakoB. PabGotet  T. Moprana.
CuenyieHHOE HacleIOBaHUE T€HOB, HAPYLICHHUE CLEIUICHUS MEXK]y TCHaMHU.
XpoMOCOMHasi TEOPUSI HACIIEICTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBIM MEXAHU3M OMPEACICHHS 0da. AyTOCOMBI
U TOJOBBIE XPOMOCOMBI. ['OMOramMeTHBIi W  TIe€TEpOraMeTHBIN  MOJ.
['eHeTnueckass CTpyKTypa MOJIOBBIX XpoMocoM. HacnenoBaHue NpHU3HAKOB,
CUEIUICHHBIX C TIOJIOM.

I'enoTun kak uenocTHas cucrteMa. llnedoTponuss — MHOKECTBEHHOE
JNEUCTBUE TeHa. MHOXKECTBEHHBI auieau3M. B3anmMonencTBUE HealIEIbHBIX
reHoB. KommiementapHocTs. Onuctas. [Tonumepus.

['eHeTHUECKUIT KOHTPOJIb PAa3BUTHS PACTEHUMN, KUBOTHBIX M YEJIOBEKA, a
Takke (HU3NOJIOTUYECKHUX IPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (DYHKIUH.
['eneTnyeckue MexaHU3Mbl CHMOUOTE€HE3a, MEXaHU3Mbl B3aUMOJCUCTBUS
«XO3SIMH — Tapa3uT» U «XO35UH — MHKpPOOHMOMY». ['eHeThyeckue acneKThl
KOHTPOJISl U U3MEHEHHUS HACJIeICTBEHHON MH(OpPMAIIUU B TOKOJICHUSX KJIETOK U
OPraHUu3MOB.

JemoHcTpanuu

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

Tabmuubr u cxembl: «llepBbiii U BTOpoOi 3akoHbl Menpaens», «Tperuit
3aKkOH  Mengens»,  «AHanu3upylomiee  ckpemuBaHue»,  «HemomHoe
TOMUHHpOBaHUE», «CIIETVICHHOE HACJeI0OBaHWE MPHU3HAKOB y JPO30(UIb»,
«l'enetuka momna», «Kapuotun denoBekay, «Kapuotun apo30¢uibD,
«Kapuotun nTune», «MHOKECTBEHHbI —aimienu3m», «B3aumopaencTBue
TE€HOBY.

O6opynoBanue: MOJENb JJIs JEMOHCTpAIlMd 3aKOHOB E€IUHOO0Opa3us
ruOpUIOB TEPBOTO TMOKOJCHUS W PpACHICIUICHHS MPU3HAKOB, MOJENb IS
JEMOHCTPALlUM 3aKOHA HE3aBMCUMOI'O HACJIEAOBAHUs MPU3HAKOB, MOJEIb JJIs
JEMOHCTpPALlUK CUEILUICHHOTO HACJIENOBAaHUS IIPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKponpenapar: «Jlpo3zodumnay.

IIpakTuyeckass padora «l3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpENIUBaHUA y IPO30(DUITBI».

IIpakTuyeckass pabGora «V3ydyeHuwe pe3ynbTaToB  JTUTHOPUIHOTO
CKpENIMBaHUs y IP030(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue renotuna u cpeasl npu GopmupoBaHun (HEHOTHUTIA.
N3MeHunBOCTh mNpu3HAKOB. KadyeCTBEHHbIE U KOJIMYECTBEHHBIC ITPU3HAKHU.
Buibl 13MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIICICTBEHHAS.

Moaudukanonnas #W3MEHYUBOCTh. Ponb cpenbl B (opmupoBaHumU
MOIU(PUKAITMOHHOM U3MEHYUBOCTH. Hopwma peakuu [pU3HAKa.
Bapuanuonunsiii psan u BapuanuonHas kpuBas (B. HMoranncen). CpolicTBa
MOIU(PUKAIUOHHON N3MEHYUBOCTH.

I'enoTnnnueckasa NU3MEHYUBOCTD. CsoiicTBa T€HOTUTTNYECKOU
W3MEHYMBOCTH. BHIBI TE€HOTHUIIMYECKOH H3MEHUYMBOCTA: KOMOMHATHBHAI,
MYTallMOHHAs.

KomOuHaTuBHAs M3MEHYMBOCTH. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHON W3MEHYMUBOCTU. POJIb KOMOWHATUBHON W3MEHYMBOCTH B
CO3JIaHUH TEHETHYECKOTO pPa3HOOOpa3us B IIpeeiax OJHOTO BHIA.

MyTanmoHHasi U3MEHYHUBOCTh. BUIbl MyTalnuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W WHAYUUPOBAHHbIE MyTaluu. SIepHble W
UUToIIa3MaTuyeckue Myrtanuu. (CoMaTUYeCKMe ¢ TOJIOBbIE  MYTallHH.
[IpruriHBI BO3HUKHOBEHUSI MyTaluii. MyTareHsl U UX BIHMSHUE HA OPTaHU3MBI.



3aKOHOMEPHOCTU MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJIOTUYECKUX PSIOB B
HacneacTBeHHo nusmenunBocty (H.M. BaBuos). BHesnepHas n3aMeHYMBOCTD U
HACJIEJCTBEHHOCT.

Onuecenemuxa u 3INUSEHOMUKA, pPONb SNULEHeMmUYecKux @axkmopos 6
Hacn1e008aHUuU U U3MEeHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOB.

JdeMoHCcTpanuu

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

Tabmuubr u cxembl: «Bunabl wu3meHunBocTH», «MoauduKannoHHas

N3MEHUYHBOCTD), «KomOunaTusHas W3MEHUYHMBOCTDL, «Meinosy,
«OmnonorBopenue», «l'eHeTHdYeckue 3aboyieBaHUS  4elloBeKa», «Bumsl
MYTaIAN.

O6opynoBanue: )KUBbIe U repOapHble SK3EMILISIPhl KOMHATHBIX PAcTeHHIA,
pucyHku (doTtorpaduu) ;KMBOTHBIX C PA3TUYHBIMU BUIAMH U3MEHYHUBOCTH.

JlabopaTopHasn pabora «HccnemoBanne 3aKOHOMEPHOCTEN
MOJAU(PUKAUOHHON u3MeHunBOCTU. [locTpoeHne BapHAIMOHHOIO psa |
BAPUALIMOHHOU KPUBON».

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

Tema 14. I'eneTuka yesioBeka

Kapuotun uenoBeka. MexyHapoaHas mporpaMmMa UCCIEA0BaHUSA T€HOMaA
yejaoBeKa. MeToabpl H3y4YEHUs] TEHETUKM 4YeJOBEKa: TIEeHEaJlOrM4eCcKUi,
OJIM3HEIOBBIH, LUTOT€HETUYECKUH, MOIYJIALIMOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpeMEHHOE  OMNpENENICHHE  TE€HOTHIIA:
IIOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YKCJIE C IOMOIUIBIO
[M[[P-ananu3a. HacnencrBenHsle 3a0ojeBaHUg  4elloBeKa. [ eHHbIE U
XpOMOCOMHBIE  OOJ€e3HH  4eloBeka. bojesHn ¢ HacleaCTBEHHOMN
IIPEAPACIIOIOKEHHOCTBIO. 3HayeHue MEIULUHCKOU TEHETUKH B
PEIOTBPAIICHUH U JICYCHUH TeHEeTHUYEeCKUX 3a0o0JieBaHMUi YeloBeka. Meaunko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CrtBoOJIOBBIE KJIETKH. [TonsTue
«TEHETUYECKOTO Tpy3a». ITUYECKHE AacCHeKThl HCCIAEAOBaHWM B 00JacTU
PEIaKTUPOBAHUs T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (akTOpbl TOBBIMIEHHON YYBCTBUTEIBHOCTH YEJIOBEKa K
¢uznueckoMy M XUMHYECKOMY  3arpsi3HCHUIO  OKpPY)KArolel  Cpenbl.
I'eneTnyeckas npeapacnooKEHHOCTh YEJIOBEKA K MTATOJIOTUSM.

JdemoHcTpanuun

Tabnuubr u cxembl: «Kapuotun yenoBekay, «MeToabl U3y4eHUsI TEHETUKU
yesoBekay, «I 'eHeTnueckue 3a00JeBaHUs YETTOBEKay.

IpakTnueckasi padora «CocTaBieHUE U aHAIN3 POJOCIOBHOW.

Tema 15. Cestekuiusi OpraHu3MoB

JlomecTuKanus W CelIeKIUs. 3apOXKIACHUE CEIEKIUU W JTOMECTUKAIIUH.
Yuyenue H. U. BaBumoBa o IleHTpax mnpouCXOXIEeHUS W MHOTO00paszus
KYJbTYPHBIX pacTeHUM. PoJp ceekunu B CO3/1aHUU COPTOB PACTEHUM U NOPOJ
#®UBOTHbIX. CopT, Mmopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B
HaciaencTBeHHoM wu3MeHuuBoctTd H. WM. BasumoBa, ero 3HaueHue i
CEJICKIIMOHHOU paboTHI.

Metoasl cenekunoHHONM paboThl. McKkyccTBeHHBIN OTOOp: MacCOBBIA U
WHIUBUyIbHBIA.  OJTambl ~ KOMOWHAIIMOHHOW  cenekiuu.  VcnbiTanue
MPOU3BOAUTENICH MO MOTOMCTBY. OTOOp 1O TEHOTHUITYy C TOMOIIBIO OILCHKH
¢dbeHoTHNna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ MoMoIIbio aHanu3a JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJl  CEJIEKIIMOHHOW  padoTHhI.
PagnanvoHHbII W XUMHYECKHM MyTareHe3 KakK WCTOYHUK MYTalud Yy



KyJbTYPHBIX (pOpM OpraHu3MoB. Vcrnosib30BaHHE T€HOMHOI'O PEIaKTUPOBAHUS
u MeToJ10B pekomOuHanTHbIX JIHK 115 monmyuenus ucxonHoro marepuana ajis
CEJIEKIINH.

[Tonyuenune MTOJIUTUIOU]IOB. BuyTtpusuaoBas rUOpUIU3ALIMSL.
bnuskoponcTBeHHOe — cKkpemiuMBaHWe, WM MHOpuAWHT. HepoactBeHHoe
CKpelniuBanue, win aytopuauur. ['ereposuc u ero npuuuHbl. Mcnonab3oBanue
reteposuca B cenekiuu. Otnanéunas rudpuauzanus. [Ipeononenue 6ecruioaus
MEXBUJOBBIX TUOPHUIIOB. [IOCTMXKEHHMSI CEJIEKUUM PACTEHUH U >KUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHHe U U3y4eHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX paCTCHUMN
U HUX JUKUX pOJUYEH i CO3JaHMsl HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasienue
2CHeMUYeCKUMU  pecypcamu  CeNbCKOXO3SAUCMBEHHbIX U NPOMbBICIO8bLX
HCUBOMHBIX 8 YeNAX YIYUUIEHUS CYWeCmBYIOUWUX U CO30AHUS HOBbIX HOPOO,
JUHULL U KPOCCO8, 8 MOM HUCle C HNPUMEHEHUEM COBPEMEHHbIX Memooos
HAYYHbIX UCCTIe008AHUL, NEPedoBblX UOeli U NePCNEeKMUBHBIX MeXHOI02ULL.

JemoHcTpanuu

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

Tabmuubr u  cxembl: «lleHTpBI TPOUCXOXKIEHUS U MHOrooOpas3us
KYJIbTYPHBIX PAacTE€HUI», «3aKOH TOMOJIOTMYECKHX PSAJOB B HACIEICTBEHHOM
U3MEHUUBOCTHY», «MeTonpl cenekuumn», «OTmanéHHas TUOpUAN3ALUDY,
«MyTtarenes».

JlaGopaTtopnasi padora «l3ydyeHue COPTOB KyJNbTYPHBIX PACTEHUU U
IIOPOJI IOMAITHUX KUBOTHBIX).

JlabopaTopHas padora «/3yueHre METO0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «lIpuBuBKa pacTeHUIN.

IKekypeuss «OCHOBHBIE METOABI M JOCTHUKEHUS CEIEKIMU PACTEHUU M
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOUCTIBITATENILHBIN YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JAOOPATOPHUIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

Tema 16. BuoTexHOJI0THS U CHHTETHYECKAs OMOJI0TUS

OOBEKTHI, UCTIOJIb3yeMbIe B OMOTEXHOJIOTUHU, — KJIETOYHBIE M TKAHEBBIC
KyJIbTYypbl, =~ MHKPOOPTaHHU3MBI, WX  XapaKTepUCTHKA. TpagulMOHHAas
OMOTEXHOJIOTHS: XJIeOOoNeueHne, TMOMyUYeHUe KHUCIOMOJIOYHBIX TMPOAYKTOB,
BuHOAEne. MukpobOuonorudeckuii cuHTe3. OOBEKTHI MUKPOOHOTOTHYECKUX
TexHoJsoruii. [Ipon3BoACTBO Oenka, aMUHOKHUCIIOT U BATAMUHOB.

Co3ganue TEXHOJOTU U MHCTPYMEHTOB LIE€JICHANPABICHHOTO U3MEHEHUS
U KOHCTPYMPOBaHHSI TE€HOMOB C ILEJIbK IIOJIYyYEHUsS OPraHUu3MOB M HX
KOMITOHEHTOB, COJIEp KAIllUX HE BCTPEUAIOIINECS B MIPUPOJEC OMOCUHTETUYECKHE
MyTH.

Knerounas naxxenepus. MeToasl KyJIbTypbl KIETOK U TKaHEW PACTECHUU U
KUBOTHBIX. KpmobOanku. ComaTtuueckass THOpUAM3AIASA W COMATHYECCKUUN
ambOpuoreHes. Mcmonp30BaHue TaIIONAOB B CENEKIMH pacTeHuil. [lonyyerue
MOHOKIOHANIbHBIX anmumern. Hcnonvsoeanue  MOHOKIOHANbHBIX u
NOJUKIIOHANbHBIX aHmumen 6 MeduyuHre. VICKYCCTBEHHOE OILIOIOTBOPEHHE.
PexoHCTpyKkIHMs ~ SHLUEKIETOK W KJIOHMPOBAHME  KUBOTHBIX.  Merton
TPAHCIIAHTALIUU SIIEP KIETOK. TexHonocuu 0300po6ienus, KyIbmusupo8arus u
MUKPOKTIOHATLHO20 PA3SMHONCEHUSL CENIbCKOXO03AUCTNEEHHBIX KVIbIMYP.

XpOMOCOMHass M Te€HHas WHXeHepus. VICKyCCTBEHHBI CUHTE3 T'€Ha U
koHcTpynpoBanue  pekomOuHaHTHRIX JIHK.  Cozdanue  mpamnceennwvix



opaanuzmosg. JIOCTUXKEHUsSIT W TIEPCIIEKTUBBI XPOMOCOMHOM UM T'E€HHOM
UHXXEHEPUU. DKOJOTUUECKUE U ATUUYECKHE MPOOIEMbl TCHHOW MH)KECHEPHH.

MenunuHckue OuotexHosioruu. I[loctreHoMHas nu@poBas MeTUIIMHA.
[TIIP-nquarHoctuka. MeTa00JIOMHBIA aHadu3, TEHOLICHTPUYECKUM aHaju3
MpOTEOMAa YEJIOBEKa JJIsi OLICHKM COCTOSHHUS €ro 370poBbs. Mcmosib3oBaHUE
CTBOJIOBBIX KJETOK. TaprerHas tepamus paka. 3D-OuouwmxeHepus s
pa3paboTku GyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUH, CO3JdaHUs
KOMIUICKCHBIX TKaHEH cOuYeTaHHuEM TEXHOJOTHH TPEXMEPHOI0 OMONPUHTHUHTA U
ckaddonauHra 11 peleHus 3a1a4 IepcoOHATN3UPOBAHHON METUITUHBI.

Co3nanue BEKTOPHBIX BaKIIMH C 1IEJIbI0 oOecreueHuss KOMOMHUPOBaHHOM
3ammThel 0T Bo3OyauTeneit OPBU, ycTtaHoBIeHHE MOJICKYJISIPHBIX MEXaHU3MOB
dbynknuonupoanus PHK-conmepkanmux BHUpPYCOB, BBI3BIBAIOIIMX  0CO00
OITacHbIE 3a00JIEBAHUS YEI0BEKA U YKUBOTHBIX.

JdeMoHCcTpanuu

Tabmuuel W CXEMBL: «/cnonpb30BaHUE ~ MUKPOOPraHU3MOB B
MPOMBIIIJIECHHOM  NPOM3BOJACTBE», «KiletouHass uHXkeHepus», «l eHHas
VHXXEHEPUS.

JlaGopaTopHasi paéora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «IloaydeHrne MOJIOYHOKHUCIBIX TPOTYKTOBY.

JkcKkypceusi «BbHOTEXHOJIOTUS — BaKHEHIIAs MPOU3BOJUTENBHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE IMTPOU3BOJICTBO)Y.

11 KITACC

Tema 1. 3apoxaeHue u pasBuTHE IBOJIONUOHHBIX NMPEICTABJICHUN B
Onosiorum

OpomonnonHas teopuss Y. JlapBuHa. IlpeanochUlKu BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4yHas aesaTenbHocTh Y. JlapBuHa.

JIBmxkymme cuibsl  SBofonuMM  BUnoB 1o Y. JlapBuHy (BbICOKas
MHTEHCHUBHOCTh PAa3MHOKEHHSI OPraHU3MOB, HACIIEICTBEHHAs W3MEHYUBOCT,
06opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBIA U UCKYCCTBEHHBINH 0TOOD).

Odopmienne cunteTndeckoit teopuu sBomtonnu (CTI). Heittpanphas
Teopust dBoJtou. CoBpeMEHHasi JBOJIOIMOHHAS OHOJIOTHS. 3HAa4YCHUE
ABOJIIOIMOHHOM Teopuu B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI
MUpa.

JdemoHcTpauumn

[ToptpeTtsi: Apuctorens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Krosbe, Y. apsun, C. C. UetBepukos, U. N. llImansraysen, Jx. Xonaeis, /.
K. benses.

Tabmuubr u cxembl: «Cucrema xuBoil npuponsl (mo K. JlunHero)y,
«Jlectnunia xkuBbIX cymectB (o Jlamapky)», «Mexanusm QopmupoBaHus
pUCTIOCOOJIeHn y pacTeHuil U >kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapupyra nyremectsus Y. Jlapsunay, «Haxoaxkm Y. [lapBuna», «Popmbl
O0oprOBI  3a  cymiecTBoBaHue», «llopoapl romybeit», «MHoroobpasue
KyJIbTYpHBIX (opMm KamycTb», «llopoabl moMamHUX KUBOTHBIX», «Cxema
oOpazoBanusi HOBbIX BuUI0B (o Y. JlapBuny)», «Cxema COOTHOIIICHHUS
JIBIDKYIIUX CHJI 3BOJOLUNY», «OCHOBHBIE MOJIOKEHUSI CUHTETUYECKON TEOpUH
SBOJIIOLII.

Tema 2. Mukpo3Borouus u €€ pe3yabTaThl

[Tonynsiuus Kak »JeMeHTapHas eauHuna »Bodtouud. COBpEMEHHbIE
METO/ABl OIEHKH TEeHETUYECKOTO Pa3HOOOpa3usi W CTPYKTYPHI TMOIMYJISIU.



N3menenne reHoOHIAa MONYJIALMH KaK SJIEMEHTAPHOE SBOJIIOIMOHHOE
ABJICHHE. 3aKOH TeHeThuueckoro paBHosecus Jx. Xapnau, B. BaitnOepra.

DneMeHTapHble (akToOpbl (ABMKYIIUE CHUJIBI) SBOJTIONUHA. MyTalmOHHBINA
npouecc. KomOunartvBHas wu3MeHYUMBOCTh. [lpeiid reHoB — ciydyaiiHbIe
HEHAIpaBJCHHbIE M3MEHEHUS YacTOT ajulesied B MNomyisuusx. ekt
ocHoBarelns. Ipgexkm OymouliouHoeo eopaviuika. CHudiceHue ceHemuyecko2o
pasnooopazusi: npudunsl u cieocmsus. Ilposenenue sghgpexma opetigha cenoé 6
bonvuwux u  maneix nonyrayusx. Murpanuu.  M3omsamus  MOMYJSIAN:
reorpaduueckas (MpocTpaHCTBEHHAs), OMoJIOru4ecKast (pernpoyKTUBHA ).

EcrectBennbiii otb0p — Hampapisiomuid (paktop 3BosrOIMUA. DOpMBI
€CTECTBEHHOTO OTOOpa: JABWXKYIIUH, CTAOWIM3UPYIOIINMA, pa3pbIBAIOIIMIA
(mu3pynTuBHbIN). [lomoBo# 0TOOp. BO3HMKHOBEHHE U ABOIIONUS COIUATIBLHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco01eHHOCTh OPraHU3MOB Kak pe3yibTaT MHUKPOIBOJIOIUH.
Bo3HukHOBeHHE  TPUCIOCOOJIEHU Yy  opraHu3MoB.  ApoMopdo3sl U
UaM0adanTalluH. [Tpumepsl PUCTIOCOOJICHH M y OPraHu3MOB:
Mopdornoruyeckue, (U3HOJOTUYECKHE, OUOXMMUYECKHE, TMOBEJICHUYECKHUE.
OTHOCHUTENBHOCTD MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpasoBaHue Kak pe3ysbTar
MUKPOIBOIOIMHU. M3omsmus — kirodeBoit paktop BumooOpazoBanus. [lytu u
CIOCOOBI BUJI000pa30BaHUS: ajuIonaTpuyeCcKoe (reorpaduueckoe),
CUMIIATPUYECKOE  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (TOJUIUIOMIU3AIINS,
rudpuauzanms). JIUTenbHOCTh IBOIIOIIMOHHBIX IMPOIECCOB.

Mexanuzmbl (HOpMHUPOBAHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponp »BoMOIIMOHHONW OWONOTMM B  pa3palOTKE HAy4YHBIX METOOB
coxpaHeHusi OnopazHooOpazusa. MUKPOIBOIIONUA U KOIBOIIOIUS [MAPA3UTOB U
uX Xo3sieB. MexaHusmbl (HOPMHUPOBAHUSA YCTOWYMBOCTH K AHTUOMOTHUKAM U
croco0Obl OOPHOBI ¢ HEH.

JdemoHcTpanuun

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

Tabmuubr 1 cxembl: «MyTanmoHHasi U3MEHUYMBOCTHY, «[lomymnsimnonnas
CTpyKTypa Buma», «Cxema mposiBIeHuss 3akoHa Xapau—BaiinOepray,
«JIBMKyIlIME CHUIIBI 3BOJIOLUU», «IJKOJOTMYECKAs] W30JISALUS MOIMYJISHMA
ceBaHCKoM Qopenmny, «I'eorpaduueckass U30AIMA JTUCTBEHHUIIBI CUOUPCKON |
JYMCTBEHHULBI JaypcKoit», «llomynsiroHHbIE BOJHBI YHCICHHOCTH XUIIHUKOB
U KepTB», «Cxema JeHCTBUS €CTECTBEHHOIro 0TOopa», «Dopmbl 0OphOBI 3a
cyliecTBoBaHuey», «MHAyCcTpuanbHbli MelnaHu3M», <« KUBBIE HCKOIIAEMBIEY,
«IToxkpoBUTENBCTBEHHAsT OKpacKa KUBOTHBIX», «lIpeaynpexaaromias okpacka
KUBOTHBIX»,  «Dusmonorunueckne  amanrtanum»,  «lIpucrnocobieHHOCTh
OpPraHU3MOB U €€ OTHOCUTEIBHOCTH», «Kpurepun Buma», « BUAbI-IBOMHUKNIY,
«Ctpyktypa BuUaa B mpupoae», «Cmocobbl  BHUA00Opa3oBaHUSY,
«I"eorpaduueckoe BUI000pa30BaHUE TPEX BUJIOB JIAHIBIIEN,
«IKOJOTHYECKOE BUA000pa30BaHUE BUIOB CUHUID), «lloMuImonibl pacTeHuin»,
«KamycTHo-peneunbiii THOPHITY.

O6opynoBanue: repOapuu pacTEHWH, KOJJICKIIMM HACEKOMBIX, dydelia
ITUIl ¥ 3BEPEH C MpUMEpamMu Pa3IMYHBIX MPUCIIOCOONEHUHN, yydena MTUIl U
3BEpeil pas3HbIX BUIOB, TepOapuu pacTeHUN OMU3KUX BHUIIOB, 0OPA30BABIIUXCS
Pa3TUYHBIMH CTIOCOOAMH.

Jlaboparopnasi paGora «BpIsiBIeHHE H3MEHUYHMBOCTH Y OCOOEH OTHOTO
BUJIA».



Jlaboparopnass paGora «IIpucrnocoOneHuss OpraHu3MOB H  HUX
OTHOCHUTEJIbHAS 1IEJIECO00PA3HOCTHY.

Jlaboparopnasi pa6ora «CpaBHEHHE BHAOB IO MOP(POIOTUYECKOMY
KPUTEPUIO.

Tema 3. Makpo3BoJIIOLMS U €€ Pe3yJibTAThI

Meroabl u3yueHus MakpodBoitouuu. [lameoHToIOrMYEeCKe METObI
u3ydeHus: sBojironuu. I[lepexomnsie GopmMbl U (PUIOTEHETUYECKUE PSJIbI
OpraHU3MOB.

buoreorpaduyeckue MeTo bl n3ydeHus »BomoIuu. CpaBHeHHE (IIOPHI U
¢dayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obnactu 3emiu. Bunbi-
SHAEMUKU U PEIIUKTHI.

OMOpHOJIOTUUECKHME W CPAaBHUTEIBHO-MOP(OJIOTUUECKHE  METO/IbI
U3YYECHHUS] HBONIONUU. ['eHeTHYecKrue MEXaHW3Mbl HBOJIIOIMU OHTOreHEe3a H
MOSIBJICHUSI DBOJIOIMOHHBIX HOBHIECTB. ['OMOJOTMYHBIE M aHAJOTUYHBIC
opranbl. PynmuMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYJISIPHO-TEHETHYECKUE,
OMOXMMHUYECKHME M  MaTeMaTH4YeCKHE  METOJbl  HU3YYCHHS  HBOJIIOIUHU.
['omonoruunsie reHsl. COBpeMEHHBIE METOIbI MOCTPOCHUS (PUIIOTEHETHYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallM{ U SBOJIIOLUSI TEHOMOB.

OOmue 3aKOHOMEPHOCTH (MpaBwiia) HBOJOUMH. [IpuHyun cmemsl

@yHKYULl. Heob6patumoctsb ABOJIIOLIH. AJnlanTuBHas panuanusi.
HepaBHOMEPHOCTH TEMITOB 3BOJIIOLUH.
JemoHcTpanumn
[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosuiep, 3. ['eKkeb.
Tabmuubl U CXEMBI: «DWIOr€HETUYECKU  PAI  JIOIIAAM»,

«ApxeonTepukcy, «3Bepo3yobie smiepb», «Creromedansn»y, «Punrnoguts,
«CeMeHHbIE TaNOpOTHUKWY», «buoreorpaduueckue 30HBI 3eminy», «peid
KOHTUHEHTOB», «PenukThl», «HauanbHble cTaguu SMOPHUOHAIHLHOTO Pa3BUTHS
MO3BOHOYHBIX JKHUBOTHBIX», «l'OMOJIOTMUHbIE W AHAJIOTUYHBIE OPTraHbI»,
«PynmuMmeHTh», «ATaBU3MBDY, «XPOMOCOMHBIE HAOOpHI  4YelOBeKa W
muMnan3e», «l JaBHbIE HaAMpaBJiICHUS IBOMIONUNY, «OO0IMe 3aKOHOMEPHOCTH
ABOJIIOLII.

O6opynoBanue: KOJUICKIIUU, TepOapuu, MYJISKA HCKOMAEMbIX OCTAaTKOB
OpraHu3MOB, MYJISI)KA TOMOJIOTUYHBIX, aHAJIOTUYHBIX, pYAUMEHTAPHBIX OPTaHOB
Y aTaBU3MOB, KOJUJIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3BuTHe »KU3HA Ha 3emJie

Hayunple THMOTE3BI MPOUCXOXKICHUS >KU3HU Ha 3emie. AOUOreHe3 u
naHcrnepmusi.  [loHaydyHble  TPEACTABICHUS O  3apOXKICHUU  KU3HH
(kpearmonu3M). ['wmore3a TOCTOSHHOTO CaMO3apOXKACHHUS JKU3HU U €€
onpoBepkeHue onbiTaMu  ®. Pemm, JI. Cnammanuanum, JI. Ilactepa.
[IpoucxoxaeHne >Ku3Hu U aCTPOOUOIIOTHUSI.

OcHoOBHBIE ~ 3Tambl  HEOpraHW4Yeckou  sBomronuu.  [lnanerapHas
(reoyoruueckas) ABOJIONMS. XHUMHYECKas HBOJIIONUSA. AOHOTEHHBI CHHTE3
opraHnueckux BemlecTB U3 Heopranmdeckux. OneiT C. Mumiepa u I'. FOpu.
OOpazoBanue moauMeEpoB W3 MoOHOMepoB. KoamepBathas rumoteza A. .
Onapuna, rumnore3a mepBuuHOoro OymboHa JIk. XonmeliHa, TeHeTHYECKas
runore3a . Ménmnepa. Pubosumbr (T. Uek) m rumoreza «mupa PHK» V.
['unGepra. @opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKJICTKH.

Uctopusa 3emmum u Metonbl €€ u3ydeHws. Vckormaemble OpraHHYecKue
octatku. ['eoxpoHonorus u e€ ™metoasl. OTHOCUTENbHAs W aOCOIOTHAS
reoxpoHosiorusi. ['eoXpoHoJioruyeckast mKasa: 30Hbl, 3pbl, IEPUO/IbI, STOXU.



HauanbHble 3Tanbl opranndeckor 3Boironuu. [losiBieHHE M ABOJIOIUS
NEPBBIX KJIETOK. DBOJIONMS MeTaboau3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKpPOOHbIE OHMOIUIEHKM KaK aHajlor TMepBbIX Ha 3emiie
coobmiecTB. CTpoMatoiauTsl. [TpokaprOThI U 3yKapUOTHI.

[Ipoucxoxnenune DYKapUOT (cumOuorenes). DBOJIFOLIUOHHOE
POUCXOXKIAECHUE BHUPYCOB. [IpOMCXOXKIIEHHME MHOTOKIETOYHBIX OPTraHU3MOB.
Bo3HHKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE ATaIbl HBOJIIOIUHU BRICIIUX pacTeHUuH. OCHOBHBIE apoMOp(]O3bI
pactenud. Bpixon pactenud Ha cymry. [losiBieHHE CHOpPOBBIX PACTEHUN U
3aBoeBaHMEe UMU cymHd. CeMeHHble pacTeHus. [IponcxoxkaeHue IBETKOBBIX
pacTECHUM.

OcHOBHBIE ATalbl SBOMIOLUN KUBOTHOrO MUpa. OCHOBHbBIE apOMOP(O3bI
*KUBOTHBIX. Benyckas dayna. KemOpuiickuil B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunoB. IlepBele xopnoBble KUBOTHbIE. JKuU3HB B BOAE. OBOJIOLMS
MO3BOHOYHBIX. IIpoucxoxnaenue ambubuii u pentwimil. IIpoucxoxaeHue
mieKkonuTaomux W nrul. [IpuHnun kimodeBoro apomopdosza. OcBoeHuHe
0€Cr03BOHOYHBIMU U TTO3BOHOYHBIMU >KUBOTHBIMU CYIIIH.

Pa3BuTne xu3HM Ha 3emiie MO 3paM U NEPUOAAM: apXeu, MPOTEPO30H,
najgeo3oi, Me3030i, KaiiHo30M. OOmas xapakTepucTHKa KiuMara |
re0JIOTUYECKUX IpoLeccoB. 1losBiIeHrne U pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro ycloBUs U BIMSHHUE HA Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPaHUs — SKOJIOTHYECKUE KPU3UCHI Npouioro. [IpuyuHsl
U CIIEJICTBUSI MAacCOBBIX BbIMHpaHHUil. COBPEMEHHBI 3KOJOTMYECKUN KPHU3HC,
ero ocooennoctu. [Ipobiema coxpanenus 6nopasHooOpaszus Ha 3emiie.

CoBpeMeHHas cucTemMa opraHudeckoro mupa. [lpunmuns! kiaccuukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

JemoHcTpanuu

[Toptpetsi: @. Penu, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A.
N. Onapun, [x. Xonnein, I'. Ménnep, C. Muuiep, I'. FOpu.

Ta6muer u cxemsl: «Cxema ombita @. Penny», «Cxema ombita JI. IlacTepa
0 M3YYEHUIO CcaMo3apoXKIeHus xu3Hu», «Cxema ombita C. Mwmuiepa, I
IOpu», «Itanbsl HEOpraHUYECKO IBOIOIUNY, «I €0XpOHOIOTNYECKas IIKaJIay,
«HauvanpHble 9Tanmbl OpraHUYecKo dBodIONUKY», «Cxema 00pa3oBaHUS
yKapuoT MyTéM cumOuoreHesza», «Cucrema XUBOW NpUPOIbD, «CTpoeHUE
BUpyca», «Apomopdo3bl pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIC
BOJIOpOCIIN», «MHOTOKIETOUHBIE BoOAOpocan», «Mxwm», «llanmopoTHUKNY,
«l'onocemeHHble pacTeHus’», «OpraHbl UBETKOBBIX pacTeHui», «Cxema
Pa3BUTHSL JKUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «lIpocreiiumey,
«Kumeunononoctueie», «Ilmockue depBu», «UmeHucToHorue», «PwIOBIY,
«3emHOBOMIHBIEY, «IIpecMmbikatomuecs», «lItuipy, «MieKonmUTaIOIIUe,
«Pa3BuTHE KN3HU B apXEUCKOU 3pe», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOU
ape», «Pa3BurTHe KHW3HM B MNAICO30MCKOM 3pe», «Pa3BuTue XKU3HU B
M€3030MCKOM 3pe», «Pa3BUTHE XU3HU B KaWHO30MCKOU 3pe», «CoBpeMeHHas
CHCTEMA OPraHUYECKOr0 MUPA».

O6opynoBanue: TepOapuy PACTCHUM Pa3IUYHBIX OTACNIOB, KOJUICKIIUU
HACEKOMBIX, BJIQXHbBIC NPENaparbl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB,
KOJUICKIIMM WIJIOKOXKHX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, Yydella NTHUI] U
3BEpEH, KOJUIEKUMH OKAMEHEJIOCTEM, TOJE3HBIX MCKOMAEMbIX, MYJISKHU
OPTraHUYECKUX OCTATKOB OPraHU3MOB.



Bupryansnasa JgaGopatopHasi padora «MoaenupoBaHUE OIBITOB
Mumnepa—tOpu 1o  u3y4eHUI0O aOUMOTEHHOrO0 CHHTE3a OpPraHWYEeCKHX
COCIMHEHUI B MIEPBUYHON aTMoc(eper.

JlaGopaTopnasi padora «/3ydeHne M ONMMCaHWE HCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IpakTnueckasi padora «l3yuyeHne ocoOCHHOCTEH CTpOEHHUS pacTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckast  padora  «lM3yueHue  0ocoOEHHOCTEH  CTpPOCHUS
MIO3BOHOYHBIX JKUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ0BeKa — AaHTPOIOTeHe3

Paznensl 1 3aqaun aHTPONOIOTHH. METO/IBI aHTPOTOJIOTHH.

CraHoBieHUE MPEICTABICHUIN O MPOUCXOKICHUH YEIOBEKA. PeIurno3xeie
BO33peHUsA. COBpEMEHHbBIE HAYYHBIE TEOPHH.

CxoncTtBO 4enmoBeKa € KMBOTHBIMU. (CHCTEMAaTHYECKOE TOJIOKEHUE
yenoBeka. CBHUIETENIBCTBA CXOJICTBA YEJIOBEKA C YKUBOTHBIMU: CPAaBHUTEIBHO-
Mopdoaoruyeckue, AMOPHUOTIOTUYECKUE, (bu3H0I0T0-OMOXMMUYECKHE,
noBegeHueckue. OTauyusi 4YelnoBeKa OT KUBOTHBIX. lIpsMoxoxkieHue u
KOMILIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOM
CUTHAJIbHON CUCTEMBI.

JBwxymue  cuiabl  (dakTophl)  aHTpOINOreHe3a:  OMOJIOTHMYECKHE,
cornrasibHbie. COOTHOIIEHHE OMOJOTMYECKUX U COIMAIbHBIX (AKTOPOB B

AHTPOIIOTEHE3E.
OcHOBHBIC CTaJIUM aHTpOIOTeHe3a. PaHHME YenoBekooOpa3Hbie 00e3bsHbI
(IPOKOHCYJIBI) W paHHHE TOHTHABI — OOIMEe MPEeaKH YEIOBEKOOOpPa3HBIX

00e3bsiH U JIoAiel. ABCTpPAJIONUTEKH — JIBYHOTHE Tpenku mojed. YUenoBek
yMENbI, TEPBbIE M3rOTOBICHUS OpyAUN Tpyna. UenoBek NpsIMOXOIAIIANA H
NEepBBIM BbIXOA JroAei 3a mpenenbl Adpuku. YenoBek reinenbOeprckuii —
001U MpeoK HeaHAEPTaIbLCKOr0 YeIOBEKa U YelloBeKa pasyMHOro. YenoBek
HEAHJECPTAIbCKUNA KaK BHUJ JIFOJECW XOJOJHOrO KiMMmara. YenoBeK pa3yMHBIN
COBPEMEHHOI'0 THIIA, JACHHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpuku. [Taneorenerrka u najieoreHOMHKA.

DBOJIIONNSI COBPEMEHHOTO YesioBeKa. ECTEeCTBEHHBIN OTOOP B MOMYIISITUAX
yesoBeka. MyTallMoOHHBIN mporiece U noauMopdusm. [lonmynsiroHHbIE BOJIHBI,
npeid reHoB, Murpaus u «3PGeKT OCHOBATENN» B MOMYJISIUIX COBPEMEHHOTO
YEJIOBEKA.

Yenoseueckue packl. Ilonstue o pace. boisbimme pacel: eBporieonaHas
(eBpasuiickasi), aBCTpajO-HErpoujHas (PKBATOpUANbHAsA), MOHTOJIOUIHAS
(a3narcko-aMepukaHcKkas). BpeMst U myTH pacceleHus 4eJoBeKa IO TUIaHETE.
EnunctBo uyenoBeweckux pac. HayuHas HECOCTOSITEIBHOCTh pacu3Mma.
[Ipucnoco61eHHOCTh YeJIOBeKa K Pa3HBIM YCIOBHUSM OKPYXKAIOIIEH Cpelbl.
Brnusaue reorpaduueckoid cpempl u jpedida TeHOB Ha MOPQOJIOTHIO U
(U3HOIOTHIO YeTIOBEKaA.

MexauciuIuiMHapHble  MeTOoAbl B (u3WYEecKor  (OMOJIOTHYECKOiN)
AHTPOMOJIOTUU.  DBOJIIOLIMOHHAS ~ AHTPOMOJIOTHSI U MaJICOAHTPOIOJIOTHUS
YeJI0BEYECKHUX MOMyIsiiuii. bBuocommanbHble uccae0BaHUs NPUPOBI UETOBEKA.
HccnenoBanue K03BOMIOMUHN OUOJIOTHIECKOTO M COIUATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toptpetsr: Y. HapBun, JI. Jiuku, A. . Porunckuit, M. M. I'epacumos.

Tabmuer u  cxeMbl: «MeToapl aHTPOMOJIOTHHY, «[ OJIOBHONH MO3T
yenoBekay, «UenoBekooOpasHbie 00€3bsiHBI), «CKEIeT YelnoBeKa M CKeleT
muMIan3e», «PylIUMEHThl U aTaBU3MbD», «JIBHXKyIIUE CUJIbI aHTPOIIOTEHE3a,



«IBOJIIOIIMOHHOE JIPEBO YEJIOBEKa», «ABCTPAJIONUTEK», «UenOBEK yMeEIbIin»,
«YenoBek mpaAMoxomAIMN», «JleHHuCOBCKUM 4enoBek» «HeaHmepranbubDy,
«KpomanboHLBY, «IIpenkn yenoBeka», «ITanbl 3BONIOLIUNA YEIIOBEKa», «Packl
YEJIOBEKA.

O6opynoBanue: MYJISDKA OKaMEHEJNOCTeH, MPEeAMETOB MaTepHalbHOU
KyJIbTYypbl TPEIKOB YejioBeKa, penpoaykiuu ((ororpaduu) KapTuH C
MU(DOTOTHYECKUMU U OUOJEHCKUMHU CIOKETaMH TMPOUCXOXKICHUS YeJIOBEKa,
doTorpaduu HaxXoOIOK HMCKOMAEMBIX OCTAaTKOB YEJOBEKa, CKEJIET 4YelIOBEeKa,
MOJENb 4Yeperna 4YeJIOBEKa M 4Yepena IIMMIIAH3€, MOJAENb KHCTH YEJIOBEKA U
KHCTH IIUMIIAH3€, MOJIENIM TOPCa MPEAKOB YEIOBEKA.

JlaGopaTopnasi padora «l3ydenue ocoOeHHOCTEH CTpOEHHUS CKeJeTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM).

IIpakTnueckass pabora «/3yuyeHwe SKOJIOTHUYECKHUX  aJanTaiui
YEJIOBEKAY.

Tema 6. JDkoylorusi — HayKa 0 B3aMMOOTHOIICHUSIX OPraHU3MOB M
HAIOPraHM3MEHHbIX CHCTEM C OKPY/KaKIIel cpeaou

3apoxknenne u pa3BuTue skoiorun B Tpyaax A. 'ymGonbara, K. @.
Pynbe, H. A. CeBepuioa, 3. I'ekkensa, A. Tedcnu, B. H. Cykauésa. Paznensl u
3a7a4u 3K0JI0ruU. CBSI3b IKOJOTUH C IPYTUMU HAyKaMH.

Meroabl skonoruu. [loneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B 9KOJIOTHH:
npupoAHbie M JabopaTopHble. MonaenupoBaHue B 3KOJOTHH. MOHUTOPUHT
OKpY’KaroIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN.

3HaUeHUE HSKOJIOTMYECKUX 3HAHUM [IJI1 YEJIOBEKa. OKOJOTHYECKOE
MHUPOBO33PEHUE KAK OCHOBA CBA3€H Ye0BeUeCTBa C Ipupoaoi. DopMupoBaHue
3KOJIOTUYECKOU KYJIBTYPbI U 3KOJIOTUYECKON IPaMOTHOCTH HACEJICHUS.

JemoHcTpanuu

[Toptpetsi: A. I'ym6omeaT, K. @. Pynse, H. A. Ceepuios, O. ['ekkens, A.
Tenciu, B. H. Cykau¢s.

Tabmmiel 1 cxeMbl: «Pa3aeibl sKoaoruny, « MeToabl sKonorum», «CxeMma
MOHUTOPHUHTA OKPYKAIOIIEN CPEAbD.

JlabopaTtopnas  padora  «/3ydyeHMe  METOAOB  SKOJOTHUUYECKHUX
VCCIIEIOBAHUIY.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

Okosornueckue  (QakToppl M 3aKOHOMEPHOCTH WX  JICUCTBHUSL.
Knaccudukanus sxonormdeckux (HakTopoB: abUOTHUYECKHE, OUOTHUYECKHE,
anTpornorersbie. O0IIMe 3aKOHOMEPHOCTH JEHCTBUS SKOJOTUYECKUX (DaKTOPOB.
[IpaBuno wmunumyma (K. Inpenrens, ). Jlubux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue ¢akropsl. CBeT Kak sKkojormdeckuii dakrtop. JlelicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTPa HA OPraHU3Mbl. DKOJIOTUYECKHUE TPYIIIIbI
pacTeHHI M KMBOTHBIX 1O OTHOLICHHIO K cBeTy. CHUTrHaJbHasi pojib CBETA.
doTonepruoansM.

Temneparypa kak skojoruueckuii Qakxrop. JleiicTBue TemriepaTypbl Ha
opranu3Msbl. [[OWKUIOTEpMHBIE U TOMOHOTEPMHBIE OPTAaHU3Mbl. DBPUTEPMHbIC
U CTEHOTEPMHbIE OPTaHU3MBI.

BraxxnocTts kak akosorudeckuit ¢akrop. Ilpucnocobnenust pacTeHuil Kk
nmoiiep kaHuio BoHOTO Oananca. Kimaccudukaius pacTeHuii 0 OTHOIICHUIO K
Boze. [IpucrnocoOneHus )KUBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXUMA.

Cpennl obuTaHusi OPraHU3MOB: BOJIHAS, HA36MHO-BO3AYIITHAS, TIOYBCHHAS,
IyOMHHAsT TOJIMOYBEHHAs, BHYTpUOpraHu3MeHHas. Dusuko-xumMudeckue



O0COOEHHOCTH cpell 0O0uTaHusi opraHu3MoB. [IpucrnocoOsieHus OpraHu3MoOB K
KU3HU B PA3HBIX CpeJax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMBbI. CyTOUHBIE U
roJInyHbie pUTMBIL. [IprcrnocoOIeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM
YCIIOBUH KU3HU.

XKuznennsie Gopmbel opranusmoB. [loHsaTtue o Ku3HEHHOU (opme.
XKuszHeHHsle (QOpMBI  pacTeHHil: JAepeBbs, KYCTapHHUKH, KyCTapHUYKH,
MHOTOJIETHHE TpaBbl, OJIHOJETHHE TpaBbl. JKu3HEHHbIE (DOPMBI >KUBOTHBIX:
TUAPOOHOHTHI, T€OOMOHTHI, a’pOoOHOHTHI. OCOOEHHOCTH CTpOEHUss M 00pasa
AKU3HH.

buotnueckue  dakToppl. Buabl  OMOTHYECKMX  B3aWMOJICHCTBUM:
KOHKYPEHIUSI, XHUIIHUYEeCTBO, cuMOMO3 u ero Gopmel. [lapaszutuswm,
KOOTEepalusi, MyTyaJln3M, KOMMEHCAIIN3M (KBAapTUPAHTCTBO, HAXJIECOHUUECTRO).
Herpoduueckue B3aumopercTBus (tornuueckue, dhopudeckue, hadbpuueckue).
3HaueHue OMOTHYECKUX B3aWMOJCHCTBUN JUIsl CYLIECTBOBAHUSI OPIaHU3MOB B
cpene ooutanus. [[pyuHIINIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JemoHcTpanuu

Tabmuubl U cxembl: «Okonorudeckue (GaxTopb», «CBETOBOM CHEKTPY,
«IKOJOTUYECKUE TPYNMbl  SKUBOTHBIX IO  OTHOIIEHHIO K  CBETY»,
«TermmokpoBHbIE KUBOTHBICY, «XOJI0THOKPOBHBIE YKUBOTHBIEY,
«DusznonornuecKre aJanTaiuu KUBOTHBIX», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«buonorunueckue putMmbl, «Ku3HeHHBIE (GOpMBI pacTeHUi», «KuU3HEHHBIC
(bOpMBI KUBOTHBIX», «DKOCHCTEMA IMIUPOKOJIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBoitHOrO neca», «lenmu mnutanusy, «XunHudectBoy, «llapazutuzmy,
«Konkypenuus», «CumoOnosy», «Kommencanuzmy.

OobopynoBanue: repdapund pacTeHUN M JKMBOTHBIX, MPUCIIOCOOJIEHHBIX K
BJIUSHUIO PA3JIMYHBIX JKOJIOTHMYECKUX (PAKTOpOB, TrepOapuul CBETOIIOOUBBIX,
TEHETIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUI, CBETOIIOOMBbIE, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE ~ KOMHATHBIE  PACTeHHs, Trepbapud W KOJUICKIIUU
TETJI0MFOOMBBIX, 3MMOCTOMKUX, MOPO30YCTONYMBBIX PACTEHUH, dydena NTHUI] U
3Bepeil, repbapuu pacTeHWil, OTHOCAIIMXCS K TurpoduraMm, Kcepodutam,
Me30(uTaM, KOMHATHBIE€ PACTEHUS JaHHBIX TPYMIM, KOJUJIEKIIMH >XUBOTHBIX,
OOUTAOIINX B Pa3HBIX Cpelax, repOapuu U KOJUICKIIMN PACTEHUHN U )KUBOTHBIX,
o0JagaronMx YepTaMu IPUCTIOCO0JICHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBUI
KU3HU, TepOapuu U KOJUICKIIUU PACTEHUHN U )KUBOTHBIX PA3IMYHBIX KU3ZHEHHBIX
¢dbopM, KOJIIEKIIMMA >KUBOTHBIX, YYAaCTBYIOIIMX B Pa3JIMYHBIX OHOTHYECKUX
B3aUMOJICHCTBUSIX.

JlaGopaTopHasi pabora «BbIsBIICHHE MPUCIIOCOOICHUN OpPraHU3MOB K
BJIUSTHUIO CBETAY.

JlaGopaTopHasi pabdora «BbIsBIICHHE MPUCIIOCOOICHUN OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPhD».

JlabopaTopnasi padora «AHAaTOMUYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOUTAHH.

Tema 8. Iko10rus BUA0B U MOMYJIANH

DKOJIOTUUECKHE  XapaKTEePUCTHKW  Tomymisiuu.  [lomymsiust  Kak
OuoJtorudeckas cucrema. Poiab HEOTHOPOIHOCTH cpelibl, (PHU3NIECKUX OaphepoB
U OCOOEHHOCTEH OWOJIOTMHM BHIIOB B (POPMUPOBAHWUU TPOCTPAHCTBEHHOM
CTpYKTYypbl Tomyssiiiuid. OCHOBHBIC TIOKA3aTeNW TMOMYJISIIIUN: YHUCICHHOCTD,
MJIOTHOCTh, BO3pAcTHAsl M TOJIOBAsi CTPYKTYpa, POKIAEMOCTh, IPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAITHSL.



JKoJoruyeckass  CTpykrypa  nomyisiuuv.  OIleHKa  4YKMCJIEHHOCTH
nonyiasiuuu. JluHaMuka monyiasiuuu U €€ peryssiuus. buotnueckuii moTeHIuanl
nonyiasiuuu. MojaenupoBaHue IUHAMUKUA —nonyssinuu.  KpuBbele  pocrta
YUCIICHHOCTU Tonyysiuu. KpuBble BbDKUBaHUS. Peryndius 4YWCIEHHOCTH
MONYJIAUA: posib (PaKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
Dkosoruueckue crpateruu BuaoB (- u K-crparerun).

[Tonstue 06 3KoorMyYeckoi Huile Buaa. MectooOutanue. MHOromepHas
MozieNb dKkoaornueckor Humm Jx.M. XarunmHcoHa. Pa3sMepsl 3KOJIOTHUYECKOU
Hui. [ToTeHunanbHast U peaaTu30BaHHAs! HUILIM.

Bun kak cucrema nomynanuid. Apeanasl BUIOB. BUabl M UX KU3HEHHBIE
CTpaTeruu. IKOJOTUUECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TOBEJCHUS W MUIpAllMi >KUBOTHBIX. buosiornueckue
WHBA3UHU UY>KEPOJHBIX BUJIOB.

JdeMoHCcTpanuu

[Toptper: k. 1. XaT4nHCOH.

Tabmuiel U CcXeMbl: «DKOJOTUYECKHE XapaKTEPUCTUKH ITOMYIISAIIUN,
«ITpocTpaHCTBEHHass CTPYKTypa MONyJaAlun», «Bo3pacTHbie NHUpaMHUIbI
nonyiasiuun», «CKOPOCTh 3aceieHUs] TMOBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opraHu3zmMammn», «Mojeib 3kosiorndeckor Humu k. M. XatuuHcoHay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIUH KUBOTHBIX.

JlaGopaTtopnasi padora «[lpucrocoOiieHuss ceMsH pacTeHUH K
PacCeNCHUIO.

Tema 9. IKo10rus CO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crtpykrypa. CBsizM MeEXIy
OpraHu3Mam# B OMOIIEHO3E.

Dxocucrema kak oTkpbitas cucrema (A. [x. Tencian). OyHKIIMOHATBHBIE
OJIOKM OpraHM3MOB B SKOCHCTEME: IMPOAYIEHTHI, KOHCYMEHTBI, PEAYLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOHOTHYECKHE OJIOKH
skocucTeM. [louBbl M Wbl B 3KOcHcTeMax. KpyroBopoT BEHIECTB U MOTOK
SHEPTUH B SKOCUCTEME.

OcHoBHBIE  MOKa3aTeld »HKOCUCTEMBI. buomacca U OpOIyKLHS.
DKOJIOTUUECKHE MUPAMU/IBI Uucel, OMOMACChI M SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HarmnpaBneHnnbie 3aKOHOMEpPHBIE CMEHBI COO0IIEeCTB — cyKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W HX IPUYMHBI. AHTPONOTCHHBIE BO3JACHUCTBUA Ha
cykneccun. KnmmakcHoe cooOmiectBo. buopasznooOpazue #  TOJHOTA
KpPyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKOCUCEMbL 03EP U peK. DKOCUCEMbl Mopel
U 0Kearos. JKocucmembl MyHOp, 1ecO8, cmeneti, NyCMblHb.

AHTpOINOTEHHBIE AKOCUCTEMBI. ArposkocucTemMa. ArpoieHo3. Pazmuuus
MEXK1y aHTPOIOTCHHBIMU U MPUPOIHBIMU SIKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOodskocucteM. ['opojckas
dnopa u dayna. Cunantponuzanus ropojickoi (ayHbsl. buonormdeckoe u
X035TUCTBEHHOE 3HAUEHNE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTHU dbopmupoBaHUS OCHOBHBIX B3aUMOJICHUCTBUI
OpraHm3MOB B JKocucTeMax. Poav kackaonoeo s¢hghexma u  6udos-
0upuxkamopos (Knouesvix 61u008) 8 GyHKyuonuposanuu Ikocucmem. llepenoc
SHEPrMU U BEHIECTB MEXIY CMEXHBIMH HKOCUCTEMaMU. Y CTOWYMBOCTD
OpPraHu3MOB, TMOMYJSIUUA M HKOCHUCTEM B YCIOBUSX €CTECTBEHHBIX H
AHTPOIIOTEHHBIX BO3JICUCTBUM.



Mexanusmvl  6030elicm8us.  3acpA3HEHUNl  PA3SHLIX — MUNO8  HA
CcyOOpP2aHUZMEHHOM, OP2AHUBMEHHOM, HNONVIAYUOHHOM U  IKOCUCMEMHOM
VPOBHAX,  OCHOBbl  JIKOJIOSUHECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20
8030eticmeus. MeToJ0JIOTHsl MOHUTOPUHTAa €CTECTBEHHBIX M AHTPOMOTECHHBIX
HKOCHUCTEM.

JdeMoHCcTpanuu

IToptpert: A. JIx. Tencnu.

Tabmuubpr u  cxembl: «CTpykTypa  OHOLIEHO3a», «IKOocHUCTeMa
MIUPOKOJIUCTBEHHOTO necay, «JKocucrema XBOMHOTO Jecay,
«DyHKIIMOHANIBHBIE TPYIIBl  OpPraHUu3MOB B 3kocucTteme», «KpyroBopot
BelIECTB B »dKocucteMe», «llemu mnuTaHus (macrOUIIHAs, ACTPUTHAA)Y,
«IKoJoruyecKas nupaMuja dyucenn», « IKoJOoTHUYecKas mupaMujia OMoMacchl»,
«JKojoruyeckas nupamuaa sHeprun», «OOpazoBanue Oonotay, «llepBuunas
cykueccus», «BoccraHoBieHnue jeca mocie moxkapay, «IKOCHCTeMa 03epay,
«ArporeHos3», «KpyroBopor BemecTB M TOTOK JHEPTrUUM B arpoleHO3e»,
«IIpumepsl ypbosKOCHCTEM.

OopynoBaHue: repOapuu pacTEeHUM, KOJUICKIIMU HACEKOMBIX, dydelia
NTHUI] U 3Bepeil, repObapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUM, aKBapUYM
KaK MOJIENTb YKOCUCTEMBI.

IIpakTuyeckas padora «l3yuenue u onvucanue ypO03IKOCUCTEMBD.

Jlaboparopnasi pa6ora «/3ydenue pazHOOOpa3usi MEJIKHX MOYBEHHBIX
YICEHUCTOHOTHUX B Pa3HBIX SKOCHCTEMAX).

IKcKypeust «ODKCKypcuUsi B THUINMYHBIA OuoreoneHos (B myOpaBy,
Oepe3HsIK, eJIbHUK, HAa CYXOJAO0JIbHBIN HIIM TOMMEHHBIH JIyT, 03€pO, OOJIOTO).

IKCKypeHusi «DKCKYpPCHUSI B arpodKOCHCTEMY (Ha TMOJIE€ WM B TEIUTUYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buocdepa — oOmerianerapuas o0onouka 3eMilH, TJI€ CYHIECTBYET WIIU
CylllecTBOBasia >ku3Hb. Pa3Butue mpencraBieHuit o Owocdepe B Tpymax O.
3tocca. Yuenue B. W. Bepnanuckoro o 6mocdepe. O6mactu 6uochepsl u e
coctaB. JKuBoe BemiecTBo Ouocdepsl U ero GyHKIHUH.

3akoHOMEpHOCTH cyliecTBoBaHusi Ouocheprl. OcobeHHoctu Ouocheps
KaK TJ00aIhbHOM »JKOcHCTeMbl. JluHamMHuYeckoe paBHOBecHe B Ouocdepe.
KpyroBopotbl BemiecTB M OHMOT€OXMMHUYECKHE LHUKIBI (YIJIepoaa, a3ora).
PutMudHOCTS siBIICHHI B Onocdepe.

3oHanbHOCTE Omocdepsnl. [lonarrne o 6uome. OCHOBHBIE OMOMBI CYIIIH:
TYHJIpa, XBOWHBIE Jieca, CMEIIAHHbIE M IIWPOKOJIMCTBEHHBIC Ji€ca, CTeIlH,
CaBaHHBI, MMYCTHIHU, TPOITMYECKHUE JIECa, BHICOKOTOPhs. KiuMmar, pacTUTenbHbIM
Y )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa W (QYHKIMS KUBBIX CHCTEM, OIEHKA WX PECypCHOro
NOTeHIHaIa U OMocepHbIX PYHKITUH.

JdemoHcTpanumn

[Toptpetsi: B. . Bepnanackuid, 3. 3rocc.

Tabmuubr u cxemsr: «I'eochepst 3emany, «KpyroBopor azora B mpupoze»,
«KpyroBopoT yriepoma B mpupoje», «KpyroBopor Kuciopoaa B MPUPOJELH,
«KpyroBopoT BojbI B ipupoie», «OCHOBHBIE OMOMBI cymmy, « KimMmarnueckue
nosica 3emany, «Tynnapay, «Tatiray, «CMenIaHHbIN JIECY,
« I InpOKOTMCTBEHHBIN JIECY, «Crenby, «CaBanHay, «ITycToIHs»,
«Tponmueckuii necy.

O6opynoBanue: rTepOapuM pacTeHUW Ppa3HBIX OWOMOB, KOJUICKIIUU
KUBOTHBIX.



Tema 11. YestoBek M OKpyka0mIasi cpeaa

DKOJIOTUYECKUE KPU3UCHI M WX NpUYMHBL. BosznelicTBue yenoBeka Ha
ouocdepy. 3arpsizHeHHE BO3AYyIIHOM cpenbl. OxpaHa Bo3dyxa. 3arpsi3HEHHE
BOOHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBbl. OxpanHa
MOYBEHHBIX pecypcoB. I3MEHEeHHE KIMMarTa.

AHTpOIIOTEHHOE BO3JCHCTBUE HA PACTUTEIBHBIA M JKUBOTHBIM MHD.
OxpaHa pacTUTENBLHOTO W YKUBOTHOTO MUpa. OCHOBHBIE MPUHIMIBI OXPaHBI
npupoabl. Kpacubie kHuru. Oco0o0 oOxpaHsemble MNPUPOJIHBIE TEPPUTOPUU
(OOIIT). boranuueckue caibl ¥ 300JI0TUYECKHUE TTAPKH.

OCHOBHBIE NPUHIUITBI YCTOWYHUBOTO Pa3BUTHUS YEJIOBEUECTBA U MPUPOIBIL.
PannonanbHO€  MPUPOJONONB30BAHME W COXpaHEHUE  OHOJIOrMYECKOTO
pazHooOpasus 3emau. OOIMEe 3aKOHOMEPHOCTU TJIOOAIBHBIX SKOJOTUYECKHX
Kpu3ucoB. (OCOOEHHOCTH COBPEMEHHOI'O KpHM3UCAa U €ro  BEpOSITHBIC
MOCJEACTBUA.

Pa3zBuTe METOAOB MOHUTOPHHIA pa3BUTHUS OIMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHbvle UCCIe008aHUs nepexoda K pecypcocbepecaioujell u
KOHKYPEHmMOCnocooHou  oHepeemuke.  buonocuueckoe  pasznoobpaszue  u
ouopecypcol. Hayuonanvnvle ungopmayuonnvle cucmemsi, obecneuusaroujue
docmyn K uHgopmayuu no COCMOSHUIO OMOENbHbIX U008 U IKOCUCHIEM.
OcHosbl  dKOpeabunumayuu  3Kocucmem U  cnocobos  OopbObvL ¢
buonospesicoeHuamu. Pexoncmpykyusi MOpCKUX U HA3eMHBIX IKOCUCTEM.

JemoHcTpanumn

Tabmuubr w  cxeMbl: «3arpsisHeHHE aTMoOchepbl», «3arpsi3HEHUe
ruapochepbl», «3arpssHeHue nouBb», «llapHukoBwiii 3ddexT», «Ocobo
OXpaHsi€MbIE IPUPOJHBIE TEPPUTOPUNY, «MOAENIN yIIpaBiIsseMOro Mupay.
O6opynoBanue: ¢GoTtorpa@uu OXpaHsIEeMbIX pacTeHUN M >KMBOTHBIX KpacHoii
KHUTH Poccutickon denepanuu, Kpacnoit KHUTH peruoHa.



INNTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
OoOy4JaronMMuUCsl MpPOTrpaMM CpeaHEero oOmero oOpa3oBaHMs: JIUYHOCTHBIE,
METaNpeIMETHBIE U MIPEIMETHBIE.

B cTpykType JMYHOCTHBIX pE€3yJbTaTOB OCBOEHUS MPOTPAMMBI IO
OMOJIOTHUHU BBIJICJICHBI CJIEIYIOUIUE COCTABIISIONINE: OCO3ZHAHUE 00YUYaIOIUMHUCS
POCCUHCKON TPAXKIAHCKOM HMICHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BHUTHIO,
CaMOCTOSITEJIbBHOCTH U CaMOOTPEIEICHUIO, Haluuyue Momugayuu K OOy4EHHIO
OMOJIOTUH, YereHanpasieHHoe pa3eumue BHYTPEHHUX YOSKIEHUN JTMYHOCTH Ha
OCHOBE KIJIIOYEBBIX LEHHOCTEM W HCTOPUYECKUX TPAAUIUNA  Ppa3BUTHA
OMOJIOTHYECKOTO 3HAHHS, 20MOBHOCMb U CHOCOOHOCMb  O00YYaIOIIMXCS
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMHM, TPHUCYLUIUMU CUCTEME OMOJIOTHYECKOTO OOpa30BaHUA, Haluuue
npasoCco3HaHUus SKOJOTUYECKON KYyIbTYPbl, CHOCOOHOCMU cmasumb TEIH U
CTPOUTH )KU3HECHHBIE IJIAHBI.

JIndHOCTHBIE  pE3yJbTaTbl OCBOCHHUS MIPOrpaMMbl 1O  OHOJIOTHH
JIOCTUTAIOTCSI B E€AMHCTBE Y4eOHOW W BOCHUTATEIBHOW JEATETBHOCTH B
COOTBETCTBUM C  TPAAULUHUOHHBIMH POCCUHUCKUMHU  COI[MOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, HPHUHSATHIMU B
oOlIllecTBE MpaBWJIaMM M HOPMAaMH TOBEJCHUS U CIOCOOCTBYIOT IMpoIleccam
CaMOITO3HAHUS, CAaMOBOCIIUTAaHUS W CaMOpPa3BUTHUS, pPa3BUTUS BHYTPEHHEU
NO3ULINU JUYHOCTH, MATPUOTHU3MAa U YBAXKEHHUS K 3aKOHY U IPABOMOPAIKY,
YeJIOBEKY TpyJla U CTapilieMy MOKOJICHHIO, B3aUMHOIO YBaXEHUS, OEPEKHOTO
OTHOLICHUS K KyJIbTYPHOMY HACIEIHMI0O U TPAJULHSIM MHOTOHAIMOHAJIBHOIO
Haposa Poccutickoit denepanuu, Ipupoe U OKPYKAIOIIEH Cpelie.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUSA Y4eOHOro mnpeameTa «bHUOTOTHS»
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCS CPOPMUPOBAHHON BHYTPEHHEH TMO3MUIIUEH JUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHEHTAIlMi, TMO3UTUBHBIX BHYTPEHHHX YOECKICHU,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIECTBa,
paclMpeHre >KU3HEHHOTO ONbITa W OMNbITa JESITEJIbHOCTH B IIPOLECCE
peanu3alMi OCHOBHBIX HAINPABJICHUN BOCIUTATEIBHOW JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaKIaHCKOTO0 BOCTIMTAHUS

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WUIMUA  OOydHaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUICKOTO 00IIECTBa;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TMPaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATEIBHOCTU MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEAENATh COOCTBEHHYIO TO3UIIMI0 IO OTHOIICHUIO K
SIBJICHHSIM COBPEMEHHOMU KU3HHU U OOBSICHATH €€;

YMEHHUE YUUTHIBATh B CBOUX JCUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIFOJICH C pa3HbIMU YOKIECHUSIMH, KYJIbTYPHBIMU IICHHOCTSIMH
Y COLMAJIbHBIM IOJI0KEHUEM;



TOTOBHOCTb K COTPYIHHMYECTBY B IPOLIECCE COBMECTHOI'O BBIITOJIHEHUS
yueOHbIX, MO3HABATEJbHBIX M HCCIEAOBATEIbCKUX 3a/1ad, YBAKHUTEIbHOTO
OTHOUIEHUS! K MHEHUIO OIIMOHEHTOB MpPHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh  POCCHUICKOM IPpaXKIaHCKOU UIEHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUA K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
PoauHoii, ropmoctu 3a cBOM Kpai, CBOO PoauHy, CBOM SI3bIK M KYJIbTYpPY,
IPOIIIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIEIMI0 W TaMSATHUKAM
IPUPOJIBI, JOCTHKEHUSAM Poccun B Hayke, HUCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TpyJe;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCUMUCKHX YYEHBIX B CTAaHOBJICHUE U
pa3BUTHE OHOJOTHU, NMOHUMAHUS 3HAYCHUS OMOJIOTMH B TMO3HAHUU 3aKOHOB
IPUPOJBI, B ’KU3HU YEJIOBEKA U COBPEMEHHOI'O OOIIIECTBA;

ujeitHas yOoexxJIEHHOCTh, TOTOBHOCTh K CIY)KEHHUIO U 3amure OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH,;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHUSA [IEHHOCTENW CEMENHOMN KU3HU B COOTBETCTBUU C
TpaauuusaMu Hapoi0oB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUM;

NOHUMAHHE HMOIMOHAIBLHOIO BO3JCHUCTBUSL JKUBOW NPUPOALI U €€
LEHHOCTH,;

TOTOBHOCTh K CAaMOBBIPQXKEHUIO B Pa3HBIX BUAAX HUCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronmoJIyYns:

NOHUMaHUE W peaju3alus 3J0pOBOro M 0e30macHoro obOpasza KU3HU
(3mopoBoe  TUTaHUE, COOJNIOJEHWE TUTMEHHMYECKHMX TPaBWJI W HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUW W OTAbIXA, pETyJspHas Qunyeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
coOCTBEHHOMY (DM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHHWE LIEHHOCTH TMPaBWI HWHIMBUAYAIBHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TOBEJCHUSI B CUTYyaIlUsAX, YTPOKAIOIMIMX 3J0POBBI0O W IKU3HH
JIIOJIEH;

OCO3HAHHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPUBBIUEK
(ymoTpeOneHust ajaKoroJsi, HAPKOTUKOB, KypEHUS );

6) Tpya10BOro BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHHUE IIEHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLUAIBHON
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHULIMUPOBATH, MJIAHUPOBATH u
CaMOCTOSITENIHO BBITIOIHATH TaKyl0 AESTEIbHOCTD;



UHTEpeC K pa3nuuHbiM cdepaM TpodeCcCHOHATBHOW IeSTEIbHOCTH,
YMEHHE COBEPIATh OCO3HAHHBIN BBIOOp Oymymieii mpodeccuu 1 peain30BhIBaTh
COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K 0Opa30BaHUIO W CaMOOOpa3OBaHUIO Ha
NPOTSHKCHUH BCEH KU3HU;

7) 3K0JI0THYECKOT0 BOCTIMTAHUSA:

AKOJIOTHYECKU IIeJIeCO00pa3HOe OTHOIIEHUE K MPHUPOAC KaK HMCTOYHUKY
KU3HU Ha 3eMIie, OCHOBE €€ CYIIeCTBOBAHUS;

TIOBBIIIICHHE YPOBHS DKOJIOTHMUYECKON KyJIbTyphl: MPUOOPETCHHE OTBITA
IUTAHUPOBAHMUS TIOCTYIKOB W OIEHKH WX BO3MOXHBIX ITOCIEICTBUN IS
OKpY>KaroIlIel Cpeibl;

OCO3HaHHWE TI00aTHHOrO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel uxX
pEIICHUS;

CIIOCOOHOCTh HCITOJIb30BaTh TNpHOOpETacMble TPU H3YyUYECHUH OHOJIOTHUH
3HaHUA M yMEHHS TPU PEIICHHH TPOOJEM, CBS3aHHBIX C paIOHATBHBIM
IPUPOAOIIOIb30BaHUEM  (COOMIOJIEHUE TpaBWJ TOBEACHUS B  IPUPOJE,
HaAIPaBJICHHBIX HA COXpPAaHEHHWE PABHOBECHS B DKOCHCTEMaxX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOChEphI);

aKTUBHOE HETPUSATUE JCHCTBUN, NPUHOCALIUX BpEIl OKpY)Karollen
IPUPOIHON CpeJie, YMEHHE POTHO3UPOBATh HEOIArONpUATHBIC SKOJIOTUUECKHE
MOCJICJICTBUS NMPEANPUHUMAEMBIX JCHUCTBUHN U NMPEIOTBPAIIATh UX;

HAJIMYMUE PAa3BUTOTO  OKOJOTUYECKOTO  MBIIUICHUS, HKOJOTHYECKOM
KyJbTYPBI, OIbITA ACSTEIBHOCTA SKOJOTUYECKOW HANpaBIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSl UMU B TO3HABATEIHHOM, KOMMYHUKATUBHON U COLIMAJIBHOMN
PAKTUKE, TOTOBHOCTM K YYacTHI0O B MPAKTUYECKON  JEATEIbHOCTH
AKOJIOTUYECKON HANPABJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU M OOIIECTBEHHON MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B IMOJHKYJIBTYPHOM
MUDE;

COBEPIIICHCTBOBAHKE SI3BIKOBOM M YHMTATEIbCKOW KYJIBTYPhI KaK CPEICTBa
B3aMMOJICUCTBHS MEX]TY JIFOJBMH U TIO3HAHUS MUDA;

NOHUMaHUe crheruuKy OUOJIOTMM KaK HayKd, OCO3HaHUs €€ poyid B
(dbopMHpPOBaHMN PAIIMOHATIEHOTO HAYYHOTO MBINIJICHUS, CO3aHUH 1EIIOCTHOTO
IIPEICTAaBICHUS 00 OKpYKAIOIIEeM MUPE KaK O €AUHCTBE MPUPOIbI, YEIOBEKA U
oOI1ecTBa, B MO3HAHUHM TMPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH MTpoOsieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS,;

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJISI COBPEMEHHOM ITUBUITU3AIINHN:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3/IaHHE TEPCTIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECYpCHbIE TMPOOJIEMbl  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeH BBIXOJA U3 TJIOOAIBHBIX AKOJIOTHYECKUX MPOOIeM
u obecreyeHHs Tepexoja K YCTOWYMBOMY Pa3BHUTHIO, PAIMOHAILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (OPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHMOJOTMUECKUX 3HAHUW B IEJAX
MOBBIMICHUST OOMIEeH KYyJbTYphl, €CTECTBEHHO-HAYYHOM T'PAMOTHOCTH, Kak
COCTaBHOM  4YacTM  (PYHKIMOHAJIBHOM  TPAMOTHOCTH  OOydYaroIuxcs,
dbopmMupyemMoii pu U3y4eHUH OUOJIOTHH;

MOHUMAHWE  CYIIHOCTH  METOJOB  TIO3HAHUSA, MCIOJB3YeMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble 3HAHUS IS



aHalu3a U OOBSICHEHUS SIBIICHUM OKpYXKarmero Mmupa u nmpoucxoaiamux B HEM
HBMCHCHHﬁ, YMCHHUC OCJIaTb 000CHOBAHHBIC 3aKJIIOUCHUS Ha OCHOBE HAaY4YHBIX
(1)aKTOB N UMCHOIMUXCA AAHHBIX C ICJIbIO ITOJIYUCHUA TOCTOBCPHBIX BHIBOIOB,

CITOCOOHOCTh CAMOCTOSATEIBLHO HMCIIOJIB30BaTh OMOJOTHUYECKHUE 3HAHMS JJIA
pCUICHUA HpO6JI€M B PCAJIbHBIX ) KN3HCHHBIX CUTYallUAX,

OCO3HAaHHUC LICHHOCTH Hay‘{HOI?I ACATCIbHOCTH, TOTOBHOCTL OCYHICCTBIIATDH
IMPOCKTHYIO K UCCIICAOBATCIILCKYIO ACATCIIbHOCTh HHAUBUAYAJIIBHO U B I'PVYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTH K HCIIPCPBIBHOMY 06p330BaHI/IIO )41
CaMOO6paBOBaHI/II-O, K aKTUBHOMY ITIOJIYYCHHIO HOBBIX 3HAHUH MO OMOJIOTHH B
COOTBCTCTBHUH C XU3HCHHBIMHA HOTp€6HOCTHMI/I.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeTtanpeamMeTHbple  pe3yiabTaThl  OCBOCHHS  y4eOHOTO  MpeaMera
«buonorus» BKIIOYAIOT: 3HAUYMMbIE i1 (DOPMUPOBAHUS MHUPOBO33PECHUS
oOydJarommxcsi  MEXIUCIUIUIMHAPHBIE  (MEXIpPEAMETHbIE)  OOIIeHAYYHBIC
MOHSATHS, OTPAXKAIOIIKE IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEUUKY
METOJIOB TIO3HAHUS, WCIOJb3YEMbIX B ECTECTBEHHBIX HayKax (BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAYYHBIM (haKT, MPUHIMUII, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
DKCIIEPUMEHT U JpYyrue);  yHHUBEpPCAIbHbIE  ydeOHbIE  JICHCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATUBHBIE, PETYJIATHUBHBIE), 00€CIEUNBAIOIINE
dbopmupoBanre (PyHKIIMOHAIILHONW T'PaMOTHOCTH M COLIMAIbHON KOMIIETEHIIUU
oOydJaronuxcsi; CHOoCOOHOCTh  OOYYaIOIIMXCA  HCIOJIb30BaTh  OCBOCHHBIC
MEXAUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W  YHUBEpCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHON U COIMATLHOM MPaKTHKE.

B pesynpraTe wu3ydeHus OWUOJOTMUM HA YPOBHE CpEIHEro OOIIEro
oOpazoBanusi y oOydaromierocss OyayT cQopMUpPOBaHBI TO3HABATEIbHBIC
YHUBEpCAIbHBIC Yy4eOHBbIC JCHCTBUSA, KOMMYHUKATUBHBIC YHHUBEPCAIbHbBIE
yuyeOHbIE JCHCTBUS, PETYJSITUBHBIE YHHUBEPCAJIbHbIE YyueOHbIE JIEHCTBUS,
COBMECTHAs e TEIbHOCTD.

MeranpeaMeTHbie pe3yIbTaThl OCBOCHUSI MPOTPAMMBI CPETHEr0 OOIIETo
00pa3oBaHUsI IOJDKHBI OTPaXkKaTh:

OBiajeHue  YHHBEPCAJBHBIMM  Y4eOHbBIMM  MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE AeiCTBHSI:

CaMOCTOSATENIbHO  (OopMyNIUpOBaTh M aKTyaIM3UpoBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BATh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIICHUS
(amanuza, cuHTE3a, CpaBHEHMS, Kiaccudukanuu, 000OIIEHUS), PACKPHIBATH
CMBIC]I OHMOJIOTMUECKHX TOHSATUH (BBIIEIATH HMX XapakTEpHbIC MPHU3HAKH,
YCTaHABIMBATh CBSI3U C APYTHUMH MOHATUSIMH );

OTIpeNeNATh IEIN NESTeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH UX
JOCTIKEHUS, COOTHOCHTH PE3yJbTaThl JACSATEIBHOCTH C TOCTaBICHHBIMHU
HETISIMU;

UCIIOJIh30BaTh OMOJIOTUYECKUE TIOHATUSA JUIsl OOBsICHEHUS (DAKTOB W
SIBJICHUM KWUBOU IPUPOJBI,

CTPOUTH JIOTHYECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICIYKTUBHBIC, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,



NPUMEHATh  CXEMHO-MOJICIbHBIE  CpPEACTBA  JJS  TPEACTABJICHUS
CYIICCTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTUYCCKUX OOBEKTax,
a TaKkKe TMPOTUBOPEUMH pPAa3HOTO pPOJia, BBISABICHHBIX B  Pa3IMYHBIX
MHPOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh TUTAH PEIICHHSI TPOOJIEMBI C YIETOM aHAIH3a UMEIONTUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JI€ATEIHHOCTh, OIIGHUBAaTh COOTBETCTBHE
pE3yNIbTATOB IIEJISIM, OLIEHUBATh PUCKH MTOCJICICTBUH eATEIHLHOCTH;

KOOPAWHHUPOBATh W BBHIMOJHATH pabOTy B  YCIOBHSIX pPEaTbHOTO,
BUPTYAIHHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEN0OBATEIbCKHE IEHCTBUS:

BJaJIeTh  HaBBIKAMH  Y4eOHO-HCCIENOBATENbCKOM W MPOCKTHOU
JCSATCNIbHOCTH, HaBBIKAMH  pa3pelieHusi mpodiieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEHICHHS MPaKTUISCKIX
3a/1a4, MPUMCHEHUIO Pa3JIMYIHBIX METOJIOB ITO3HAHUS;

UCTIOJb30BaTh PA3IMYHBIC BHIIBI JIEATEIHHOCTH IO IOJYYCHHIO HOBOTO
3HAHUSA, €0 HMHTEpIpeTaIuy, MpeoOpa3oBaHUI0 W NMPUMEHCHHUIO B YYEOHBIX
CUTYAIUAX, B TOM YUCJIC TP CO3JJaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

dopMupoBaTh  HAyYHBIA  THUN  MBINUICHWS,  BIAJACTh  HAyIHOUH
TEPMHUHOJIOTHEH, KITIOYSBBIMH MTOHITHSIMA U METOJIaMHU;

CTaBUTh M (OPMYIHUPOBATh COOCTBCHHBIE 3aJaud B 0O0pa30BaTEIHHOU
JESATSIIEHOCTH Y )KU3HCHHBIX CUTYAIIHSX;

BBISIBJISITh  TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3W WM aKTyaJM3WpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs, HAXOIUTh apryMEHTHI JUIS JI0Ka3aTelhCTBA
CBOMX yTBEPKJICHUM, 3a7aBaTh MTAPAMETPhl U KPUTEPHH PEIICHUS;

aHAIM3WPOBATh TIOJYYCHHBIE B XOJE pCIICHUS 3aJadd Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh HMX JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TIPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISATh ICJICHAIIPABJICHHBIN IMMOMCK MEPEHOCa CPEJICTB U CIIOCOO0B
JCHCTBUS B MPOPECCHOHAIBHYIO CPEILY;

yMETh MEPEHOCUTH 3HAHUS B IO3HABATEIHHYIO M MPAKTUYCCKYIO 00JIacTH
KHU3HEACITCILHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

BBIJIBUTATh HOBBIE WJICH, TIPEIaraTh OPUTHHAIBLHBIC MTOIXO0 bl H PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3a7a49H, JIOIYCKAIOIINE aThTCPHATHBHBIC PEIICHUSI.

3) pa6ora c ungopmanmeii:

OPUCHTHPOBATHCA B PAJNTMYHBIX HUCTOYHWKAX wWHpopMammu (TEeKCTe
y4eOHOTO TMOCOOWs, HAyYHO-TIOMYJSIPHOM  JHUTEeparype, OHOIOTHYECKUX
CJIOBapsX M CIPAaBOYHHKAX, KOMITBIOTCPHBIX 0Oa3ax MaHHBIX, B MHTepHeTe),
aHAIM3UPOBATh WH(OOPMALMIO PANTMYHBIX BHIOB W (GOPM IPEACTABICHUS,
KPUTHUYECKH OIICHUBATH €€ JOCTOBEPHOCTh M HEITPOTHBOPECUYUBOCTD;

(GopMyITUPOBATH 3aIPOCH U IPUMEHSATH Pa3IMYHbIC METOIBI TIPH ITOUCKE U
oTbope Ouojornyeckor uWHQpOpMAIMK, HEOOXOIUMOM IS  BBIIOJHCHHS
y4eOHBIX 3a/1a4;

MIPHOOPETaTh OMBIT MCITOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO  HCIOJH30BaHUS
Pa3IMYHBIX TTOUCKOBBIX CHCTEM;



CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpMYy MpeaCTaBICHUS
ouosiorndyeckord wuHGOpMAIMU (CXeMbl, TpadUKH, gUarpaMMbl, TaOIUIlbI,
PUCYHKH U JAPYyTOE);

UCIOJIb30BaTh HAYyYHBIM S3bIK B KayecTBE CpeIACTBa Npu pabore ¢
Oouonoruyeckod wuHOpMAIMEH: TPUMEHATh XUMHYECKUE, (PU3MUECKHE U
MaTEMaTUYECKUE 3HAKU M CUMBOJIBI, (hOPMYJIbl, a0OpeBHATYPY, HOMEHKIIATYPY,
UCIIOJIb30BaTh M NPEeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHUE  CPEACTBA
HaTJIATHOCTH;

BJaJeTh  HAaBbIKAMHU  pACIIO3HABaHUS M 3alIUThl  MHGOpPMAIHH,
uH(GOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OBjajieHue YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

1) oO1eHne:

OCYUIIECTBJISATh KOMMYHHUKAIlMM BO BceX cdepax KU3HH, aKTHBHO
y4acTBOBaTh B JIMAJIOT€ WMJIM JUCKYCCHUU IO CYHIECTBY OOCYXIaeMOW TEMbl
(yMeHue 3amaBaTh BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS  OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEJIaraeMoM 3a7a4u, yUUTHIBATh MHTEPECHl U COTIACOBAHHOCTD
MO3UIMN APYTUX YYaCTHUKOB IUAJIOTA WU TUCKYCCHUH);

pacro3HaBaTh HeBepOaldbHBIE CpEACTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEIANOCHIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMUYHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HaAMEpEeHUs JAPYruX JIIOJied, TMPOSBIATH YBAXUTEIHBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eSITeJbHOCTh:

NOHMUMAaTh W HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
UHAVUBUIYaIbHOM  pabOThl MpU  pEHICHUU OHOJIOTUYECKOW MpOoOJIeMBlI,
000CHOBBIBATh HEO0OXO0IUMOCTh MIPUMEHEHUS IPYIIOBBIX dbopm
B3aMMOJICUCTBHS MIPU PEIICHUH YYeOHOU 3a/1auu;

BBIOMpATh TEMATUKYy WU METOJIbI COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN KaXKJOTO YJieHA KOJUICKTHBRA,;

OpUHUMATh 1M COBMECTHOM JESATENbHOCTH, OpPraHU30BHIBATH U
KOOPJIMHUPOBATH JICUCTBUA TI0 €€ JTOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTb pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXK/IaThb PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh Ka4E€CTBO CBOETO BKJIAa/Ja M KAXKJIOTO YYaCTHMKAa KOMAaHJIbI B
001Ut pe3yabTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npenjiaraTh HOBBIE MPOEKTHI, OICHUBATh HJEU C TO3UIIMH HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIIOBEJICHWE B PAa3JIMYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPUYECTBO U BOOOpAKEHUE, OBITh MHUIIMATUBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJasSTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

MCIIOJIh30BaTh OWMOJOTHYECKHE 3HAHUS JJIsS BBISIBICHHUS MPOOJIEM M UX
pEIIeHus B )KU3HCHHBIX U YI€OHBIX CUTYaIUsX;

BBHIOMPATh HAa OCHOBE OMOJOTHYECKUX 3HAHUMW II€JIEBBIC M CMBICIOBBIE
YCTaHOBKH B CBOMX JICUCTBHSIX U MOCTYMKAX MO0 OTHONICHHIO K )KUBOU MPUPO/IE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIINX;



CaMOCTOSITEIbBHO  OCYILIECTBIATh  IMO3HABATEIbHYI)  JI€SITEIBbHOCT,
BBISIBJISITH TMPOOJIEMBI, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3aJa4M B
00pa3oBaTeIbHOMN AEATEILHOCTU U KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH pelieHuss MpoOJeMbl ¢  Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTECHHMIA;

J1aBaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacmdpsATb paMKh y4eOHOro TpeJaMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHU ],

neJaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh ero, Opathb
OTBETCTBEHHOCTD 32 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (DOPMUPOBAHUIO U TIPOSIBJICHUIO IIUPOKON SPYAUIIUN B
pa3HBIX 00JIACTSAX 3HAHHWM, MOCTOSHHO IOBBINIATH CBOM OOpa3oBaTEIbLHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYaIIMsIM, BHOCUTh KOPPEKTUBHI B JICSITEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIETISIM;

BJIQJIETh HaBBIKAMHM I[I03HABAaTEJIbHOW pediiekcud Kak OCO3HAHMS
COBEPIIIAEMBIX JECUCTBUM W MBICIUTEIBHBIX MPOIIECCOB, MX pE3yJbTAaTOB U
OCHOBAHUM, UCIIOIb30BaTh MPUEMBI PedICKCUU JIJIs OIICHKH CUTYaIluH, BEIOOpA
BEPHOT'O PEIICHHUS;

yMETh OIICHUBAaTh PHUCKH W CBOCBPEMEHHO NMPUHUMATh PEIICHUS IO UX
CHIDKCHHIO;

IMPUHUMATh MOTHBBI M apryMEHTBl JIPYTMX MpPH aHAIW3€ pe3yJIbTAaTOB
JIEATEIILHOCTH;

3) npuHsTHE CeOsI U APYIrUX:

PUHUMATH Ce0s1, TOHMMas CBOM HEJOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI M apryMEHTBl JIPYTMX MpPH aAHAIW3€ pPEe3yJIbTATOB
JEATEIILHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTHX HA ONIHOKH;

pa3BUBaTh CIOCOOHOCTHh MOHUMATh MHP C TTO3HUITUH APYTOTo YeIOBEKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3yibTaThl OCBOCHHUS COJEpKaHHUS Y4eOHOTO MpeaMeTa
«buonorus» Ha yYrIyOJIEHHOM YpPOBHE OpPHUEHTUPOBAHbI Ha OOecIeueHHE
npopuiabHOr0 O0ydeHusi oOywarommxcs Ouosoruu. OHU  BKJIIOYAIOT:
cnenupuyueckue Ajig OMOJIOTUM Hay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI AEHCTBUI
[0 OCBOCHUIO, HHTEpPHpEeTallMM ¢ NpeoOpa3OBaHUI0  3HAHWMA, BHJbI
JESATEIBbHOCTH MO MOJYYEHUIO HOBBIX 3HAHUN M MX MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX, @ TakK€ B pEATbHbIX JKU3HEHHBIX cHUTyauusax. lIpenMerHbie
pe3yibTaThl MPEACTABJICHBI IO TOAAM HU3yYEHHUS.

[IpeameTHbIe pe3ynabTaThl OCBOCHUS yueOHOro mpeamera «buosorus» B
10 knacce nOJXHBI OTPAXKATE:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OWUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa, B
NO3HAHWW 3aKOHOB TMPUPOJABI M PEUIEHWH Tpo0JeM  palroOHAIBLHOTO
OPUPOAOIIONB30BaHUSA, O BKJIAJAE POCCHUUCKUX M 3apyOekKHBIX YUEHBIX B
pa3BUTHE OUOJIOTUH;

BJIQJICHUE CHUCTEMON OHMOJIOTMYECKHX 3HAHUM, KOTOpash BKIIIOYAET:
OCHOBOIIOJIAralIyMe OUOJIOTUYECKHE TEPMUHBI M TOHATUS (KHU3Hb, KIIETKa,



OpraHu3M, MeTa0oJIM3M, TOMEOCTa3, CAMOPETYJSIUs, CaMOBOCIPOU3BEICHUE,
HACJIeICTBEHHOCTb, U3MEHYMBOCTh, POCT U Pa3BUTHUE), OMOJIOTHYECKUE TEOPHUH
(knmerouynast teopust T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocomMHas
Teopus HacienctBeHHoctd T. Moprana), yuenus (H. Y. BaBuiioBa — o nieHTpax
MHOTOOOpa3usi M  MPOUCXOXKICHHS  KYJIbTYpPHBIX  pAacTE€HUM), 3aKOHBI
(emMHOOOpa3us MOTOMKOB MEPBOTO MOKOJICHUS, PACIICINIEHUS, YUCTOThI FaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHaens, TOMOJIOTMYECKHUX pAJIOB B
HacCJIeICTBEHHON U3MEHUYNBOCTH H. . Basuiosa), MIPUHIMIIBI
(KOMILJIEMEHTapHOCTH ),

BJIaJICHUE OCHOBHBIMU METOJIaMU HAy4YHOI'O IMO3HAHMSI, UCIOIb3YEMBIX B
OMOJIOTUYECKUX HCCIEIOBAHUSIX JKUBBIX OOBEKTOB (ONMHMCAaHHME, HU3MEPEHHE,
HaOII0/IeHHUE, SKCIIEPUMEHT);

YMEHUE BBIJCISTH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKapuoT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, TpuOOB, pacTeHW, KUBOTHBIX U YEJIOBEKAa, CTPOCHUS OpPraHOB U
CUCTEM  OpraHOB  pAaCTeHWUH,  KUBOTHBIX,  YEJIOBEKa,  IPOIIECCOB
KU3ZHENIEATEIbHOCTH, MPOTEKAIOUX B OpraHU3Max pAaCcTEHUM, >KUBOTHBIX U
YeJoBeKa, OMOJIOTMUECKMX TMPOLIECCOB: OOMEHa BelEeCTB (MEeTaboIu3M),
IpEeBpAIllCHUs PHEPTUHU, OpPOKEHHUs, aBTOTPOGHOTO U TeTepOTPOGHOTO THUIIOB
nuTaHus, (OTOCHMHTE3a M XEMOCHMHTE3a, MHTO3a, MeH03a, TramMeToreHesa,
AMOpHOreHe3a, MOCTAIMOPHOHAIBHOTO pa3BUTHS, Pa3MHOKEHUS,
WHIMBUYyaJIbHOTO Pa3BUTUS OpraHu3Ma (OHTOreHe3a), B3aUMOJICUCTBUS TEHOB,
reTepo3nca, NCKYCCTBEHHOTO 0TOOPa;

YMEHHUE YCTaHABIIMBATh B3aUMOCBS3M MEXKIY OpPraHOMAAMH KJIETKU U UX
GYHKIUSIMH, CTPOGHUEM KIJIETOK pPa3HBIX TKaHEH W HUX (PYHKIUSMHU, MEXKITY
opraHaMy M CHCTEMaMH OpPTaHOB Yy pPAaCTCHMi, >KUBOTHBIX M 4YEJIOBEKa U UX
GYHKIUAMH, MEXKIY CUCTEMaMH OPraHOB M MX (PYHKIUSMHU, MEXKIY dTaraMu
oOMEHa BENIeCTB, JTalamMd KJIETOYHOTO IMKJIAa ¢ SKU3HEHHBIX IIMKJIOB
OpraHU3MOB, dTanaMu 3MOPUOHAIBHOTO Pa3BUTHS, TEHOTUIIOM U (DEHOTHUIIOM,
dbenoTunom u pakrTopamu cpeapl OOUTAHMUS;

yYMEHUE BBISBIISATh OTJIMUYMUTEIbHBIC MPU3HAKU KUBBIX CUCTEM, B TOM YHCIIE
pacTeHul, >)KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCMOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJIOTHUECKYIO
TEPMHUHOJIOTUIO M CHUMBOJIMKY [UJISi JOKa3aTelhCTBAa POJICTBA OPTraHU3MOB
Pa3HBIX CHCTEMATHUYECKUX TPYIIIL;

yMEHUE peliaTh OWOJOTUYECKHE 3a/aud, BBISBISATH NPUYHUHHO-
CJICICTBEHHBIC CBSI3M MEXKIY UCCIENYEMbIMU OMOJIOTHYECKUMHU MPOIECCaMU U
SBJICHUSIMU, JIe7IaTh BBIBOJBI M TPOTHO3bI HAa OCHOBAHWU TMOJYYCHHBIX
pE3yNbTaTOB;

YMEHHUE BBITIOJHATH J1a00OpaTOpHBbIE U MPaKTUYECKUE padOThl, COOIIOAATH
npaBuiIa mpu padboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIJIBUTAaTh THUIOTE3bI, MPOBEPATh HX IKCIEPUMEHTAIHHBIMU
cpenctBamu, (popmMynupys 1elb MCCIEIOBAaHUS, aHATU3UPOBATH IMOTYyYEHHBIC
PE3yNbTAThI U JACNIaTh BHIBOIBI;

YMEHHUE Y4aCTBOBATh B Y4EOHO-HCCIIEOBATEIBCKOM paboTe Mo OMOIoTHH,
AKOJIOTUU M MEIUIIMHE, TPOBOMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
MyOJUYHO  TMPEACTAaBIATh TOJYYCHHBIE PE3yJbTaThl Ha  YUYCHUYCCKUX
KOH(epeHIusIX;

YMEHHUE OIICHUBATh ITUYECKHUE ACTEKTHl COBPEMEHHBIX HCCIICIOBAHUN B
obmactu  OWoJoTMM W MEIWIHMHBI  (KJIOHUPOBAHHWE, HMCKYCCTBEHHOE



OIJIOAOTBOPEHHE, HAMPABIEHHOE U3MEHEHUE T€HOMA U CO3/IaHHe TPAHCTE€HHBIX
OpraHU3MOB);

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BbIOOp Oyayiel npodeccuoHaaIbHOM
nesTebHOCTH B oOjacTd  OWMOJIOTMH,  MEAUIMHBI, OHOTEXHOJOIHH,
BETEPUHAPHUH, CEITBCKOr0 XO035SUCTBA, MUIIEBON MPOMBIILIEHHOCTH, YIIIyOJIsATh
MO3HABATENIbHBI ~ MHTEpPEC, HANpaBJIECHHbII Ha  OCO3HAHHBIA  BHIOOD
COOTBETCTBYIOIIEH MpodecCuu U MPOIOIKEHHE OUOIOrMYecKoro o0pa3oBaHUs
B OpraHU3alMIX CPEAHET0 MPOo(HEeCCUOHATBFHOTO U BBICIIET0 00pa30BaHUsl.

[IpeameTHbIe pe3ysbTaThl OCBOEHHUSA y4yeOHOro mpenmera «buonorus» B
11 knacce NOJXHBI OTPAXKATE:

c(hOpPMHUPOBAHHOCTh 3HAHMI O MeECT€ W pOJM OUOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMH COBPEMEHHOW E€CTECTBEHHO-HAYyUHOMH
KapTUHBI MHpaA, B MO3HAHUMU 3aKOHOB MPUPOJBI M PEUICHUU IKOJIOTHUYECKUX
npo0ieM 4YeloBeuecTBa, a TakKe B PEIICHUH BOMPOCOB PAIMOHAIBHOTO
IPUPOAOIIONL30BaHUA, U B (OPMHUPOBAHUU I[EHHOCTHOTO OTHOIIEHUS K
npupoe, 00IIEeCTBY, YETOBEKY, O BKIIAJE POCCUICKUX U 3apyOCKHBIX YUEHBIX -
OHMOJIOTOB B pPa3BUTHE OUOJIOTHH;

yMEHHUE BIIAJIETh CUCTEMON OMOJIOTMYECKUX 3HAHUU, KOTOpas BKIIOYAET
onpeseseH!s] U MOHUMAaHWE CYIIHOCTH OCHOBOTOJIATaIONUX OMOJOTUYECKUX
TEPMUHOB U TIOHSATHM (B, dKOcHcTeMa, Ouocdepa), OMOIOTUYECKUE TEOPUHU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKas TEOPHUS HBOJIIOIUH),
yuenust (A. H. CeeproBa — 0 MyTsAX W HampapieHUsX 53Boitonuu, B.M.
Bepuasnckoro — o 6uocdepe), 3akoHbl (reHeTHYECKOTO paBHOBecus Jx. Xapau
u B. BaiinGepra, 3apossimeBoro cxoactsa K. M. bapa), npasuna (MuHuMyMma
1O. JIubuxa, sK0IOrH4eCcKOi MUpPaMUJIbl SHEPTHH ), TUIIOTE3bI (TUIIOTE3a «MUPa
PHK» V. I'mnGepta);

yMEHUE BIAJCTh OCHOBHBIMU  METOJaMU  HAy4YHOIO  IO3HAHUS,
UCIIOJIb3yeMbIMU B OHOJIOTHYECKUX HCCIICIOBAHUSIX JKUBBIX OOBEKTOB U
AKOCUCTEeM (OmHCcaHHue, U3MEpeHue, HaOIo/IeHHne, HKCIEPUMEHT), CIocoOamMu
BBISIBJICHUS U OIICHKW aHTPOIIOT€HHBIX U3MEHEHHI B IPUPOJIE;

YMEHHUE BBIICTSATh CYIIECTBEHHBIC NPHU3HAKHU: BHUJIOB, OHOTEOIICHO30B,
AKOCUCTEM U Ouochephl, CTAOUIU3UPYIOMIETO, ABUKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otoopa, AJUTONaTPUUYECKOTO u CUMIIATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JBWKYIIUX CHJI OBOJIONUM HAa TeHOMOH]
MOMYJISIIIAN, TPUCTIOCOOJICHHOCTH OPTraHru3MOB K cpejie OOMTaHusl, YepeI0BaHUS
HAIPaBJICHUI JBOJIIOIMHM, KPYroBOpPOTa BEIIECTB U IOTOKA OJHEPTUU B
HKOCUCTEMAX;

yMEHUE YCTAaHABIWBATHh B3aMMOCBSI3M MEXIY MPOIECCAMU DBOJIIOIHH,
JBYDKYIIUMH CUJIAMU aHTPOINIOTEHE3a, KOMIIOHEHTAMU Pa3JIMYHbIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTJIWYUTENbHBIC TPU3HAKU  JKUBBIX  CHUCTEM,
IIPUCIIOCOOJICHHOCTh BHUJIOB K Ccpejie 0OMTaHUs, aOMOTHYECKUX U OMOTHYECKHUX
KOMITOHEHTOB JKOCHCTEM, B3aWMOCBSI3€ii OpPraHM3MOB B COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCTOJB30BaTh COOTBETCTBYIOIINE aAPTYMEHTHI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CHUMBOJIMKY [l JOKa3aTeIhCTBA POJICTBA OPTaHU3MOB
Pa3HBIX CHUCTEMATHYECKUX TPYMIM, B3aUMOCBSI3M OPraHU3MOB U  CPEIbl
oOWTaHUS, €IUHCTBA YEJOBEYECKUX pac, HEOOXOAMMOCTH COXPAHCHHS
MHOT000pa3usi BUJIOB M SKOCUCTEM KaK YCJIOBHSI COCYIIIECTBOBAHUS MIPUPOJILI U
YeJIOBEUECTBA;



YMEHHE pemaTh OHOJOTMYECKHE 3a/ladyd, BBIABIATH MPHYUHHO-
CJICJICTBEHHBIC CBSI3U MEXKIY HCCIICAYEMBIMH OMOJOTHYECKHUMH TPOIlecCaMH U
SBIICHUSIMHU, JIeJaTh BBIBOJBI W TIPOTHO3bI Ha OCHOBAaHWM IOJIYYCHHBIX
pE3yIbTaTOB;

YMEHHE BBITIOJIHATH JTAOOpATOpHBIE U MpaKTUYECKUE PabOTHI, COOTIOAATh
paBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTATh THUIIOTE3bl, MPOBEPATh HUX OKCICPUMEHTAIHLHBIMU
cpencTBamMu, (GopMynHpys LeJb HUCCICIOBAaHUS, aHAJIM3UPOBATH MOJTYYCHHBIC
PE3yNIbTaThI U JACNaTh BBIBOIBL;

YMEHHE Y4acCTBOBAaTh B y4EOHO-MCCIIEIOBATEIBCKOM paboTe 1Mo OMOJIOTHH,
AKOJIOTMH ¥ MEIUIIMHE, TPOBOAMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOMYHO  TIPENCTaBIATh  IOJYYCHHBIE PE3yNbTaThl HAa  YYCHHUSCKUX
KOH(EPEHITUSAX;

YMEHHE OIICHUBATh THUIIOTE3bl W TEOPUU O TPOHUCXOXKICHUH >KU3HH,
YelloBeKa M YEJNOBEYCCKUX pac, O NpHYMHAX, TOCJIEACTBHAX M CIIOCOOax
IpeIoTBpaIIeHHs TT100aIbHBIX U3MEHEHUH B Orocdepe;

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp Oyayiel npodeccuoHaaIbHOM
NeSTEIPHOCTH B O0JAacTH OWOJIOTHH, OKOJOTHH, MPUPOJIONOIL30BaHUS,
MEUIMHBI, OMOTEXHOJIOTUH, ICUXOJIOTHH, BETEPUHAPUH, CEITHCKOTO XO35ICTBA,
NUIIEBOM  MPOMBIIUICHHOCTH,  YIIyOJdsATh  MO3HABaTEIbHBIM  WHTEpEC,
HaAIpaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIECH TMpodeccuu Hu
IPOJOJDKEHHUE OMOJIOTMYECKOro O00pa3oBaHUsS B OPraHMU3alUsAX CpPEIHEro
poeccuoHaIbHOTO u BBICIIIETO o0OpazoBaHus.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
HauMeHoBaunue Koan4yecTBO 4acos
Ne DJIeKTpPOHHbIe (LM (POBbIe)
pa3iesioB H TeM KoHnTpoJbHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypChl

nporpamMmabl padoThI padoThI

1 buoiiorus kak Hayka 1

5 JKuBbI€ CHCTEMBI U UX )
U3y4eHue

3 buosnorus knerku 2 0.5
Xumuueckas

4 10 1
OpraHu3aIus KJIEeTKU

5 Crpoenue u GyHKIUU 8 )
KJIETKH
OOMeH BelecTB 1

6 MPEBPAIICHUE YHEPTUU 9 1
B KJIETKE
HacnencrBennas

7 uH(popManus u 9 0.5
peanmuzanus e€ B KIIETKE
JKu3HeHHBIN UK

8 6 1
KJIETKH
Crpoenue u KITUU

9 P by 17 15
OpraHU3MOB

10 PasmuOXeHHE 1 8 1.5




pa3BUTHE OPTAaHU3MOB
I'eneruka — Hayka o
11 HACJICJICTBEHHOCTH U 5 05
U3MEHUYUBOCTH
OpPTaHU3MOB
12 3aKOHOMEPHOCTH 10 1
HACJICJICTBEHHOCTH
13 3aKOHOMEPHOCTH 6 1
U3MEHYUBOCTH
14 I'eHeTHKa yeI0BEKa 05
15 Cenexuusi OpraHu3MoB 1
buotexnonorus u
16 CUHTETHYECKas 4
Oouosiorus
17 Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO
102 13

YACOB I10 ITPOTPAMME




11 KIIACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmmbl

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

JuiekTpoHHbIE (UG pPOBbIE)
o0pa3oBaTejibHbIE PeCypChI

3apoxaeHue u
pa3BuUTHE
ABOJIIOI[MOHHBIX
IPEJICTABICHHI B
OHOJIOrUH

MukposBoitonus u eé
pe3yJIbTaThI

14

MakposBomtonus u eé
pe3yIbTAThI

[Tpoucxoxaenue u
paSBI/ITI/Ie JKHU3HHU Ha
3emiie

15

1.5

IIpoucxoxnenue
YeJI0BEKa —
aHTPOIIOTEHE3

10

DKoJorus — Hayka o
B3aMMOOTHOLIEHUSX
OpPraHU3MOB U
HaJ0pPraHU3MEHHBIX
CHCTEM C OKpYKarolen
cpenoit

0.5




Opra"nusmel 4 cpeaa
7 P pest 9 15
oOuranusg
DKOJIOTHS BUIOB U
8 BiA 9 0.5
TOTTYJISITIAIA
DKOJIOTHS COOOIIECTB.
9 DKOJIOTHYECKUE 12 0.5
CUCTEMBL
10 buocdepa — rmobanbHas 6
3KOCHUCTEMA
11 YenoBek u 6
OKpYXKaroIas cpesa
12 PesepBHOe Bpems 8
OBILIEE KOJIMYECTBO
102 7.5

YACOB 110 [TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTnyeckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE
undgposbie
oOpa3oBaTesibHbIE

pecypchl

Buosorus kak KOMIUIEKCHAsI
HayKa M KaK 4acCTb
COBPEMEHHOTO 00IIecTBa

JKuBbIE CUCTEMEI U UX
CBOMCTBA

ypOBHeBaH OpraHn3anusa
JKHUBBIX CUCTCM

Hcropust OTKpBITUS U
W3YYEHHUS KIIETKU.
Knerounas reopus

Meroasl MOJNIEKYJIIPHON U
KJIETOYHOU OMOJIOTHH.
[TpakTnyeckas pabora
«3yyeHne MeTo10B
KJIETOYHOM Oroioruu
(xpomarorpadus,
anexTpodopes,
nuddepeHnuantbHoe
nentpudyruposanue, [1L[P)»

0.5




XMMHYECKUH COCTAB KJIIETKU

MuHepanbHbIC BEIIECTBA
KJICTKU, UX OHOJIOTMYECKas
pOJIb

Opranuyeckue BelecTBa
KJIETKH — OCJIKH.
JlaGopaTtopHnast pabora
«O06Hapyx)eHHe OEITKOB ¢
MOMOIIbIO KAYECTBEHHBIX
peaKuuii»

0.5

CgoiicTBa, K1accupUKaIMS U
byHKIIMM OEITKOB

10

OpFaHI/IquKHe BCIICCTBA
KJICTKHU — YI'JICBOAbI

11

OpFaHI/I‘ICCKHe BCIICCTBA
KJIICTKHU — JIMIIMBI

12

HyxienHOBBIE KHCIIOTHI.
JHK u PHK. JIaGoparopHast
pabota «VccnenoBanue
HYKJIEMHOBBIX KUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

13

Crpoenue u pynkuuu ATO.
HApyrue
HYKJIe03uaTpuochaTel
(HT®)




14

CexBennpoBanue [IHK.
MeToabl TEHOMUKH,
TPAHCKPUIITOMUKH,
MPOTEOMUKHU

15

Merozasl CTpYKTypHOHR
Oounonorun

16

Tumel KIETOK.
IIpokapuoTnueckas KieTka

17

CrpoeHue 3ykapruoTHUECKOM
kietku. [Ipakrnyeckas
pabora «3yueHnue cBONCTB
KJIETOYHOU MEMOpPaHbI»

0.5

18

[ToBepxHOCTHBIN anmapar
KJIETKH

19

OnHomeMOpaHHBIE
OpraHouJbl KJIETKH.
[TpakTnyeckas pabora
«3y4yeHue NBUKEHUS
LATOIUIa3MBbI B
PACTUTENBHBIX KIETKaX»

0.5

20

[ToryaBTOHOMHBIE
0pFaHOI/II[I>I KIJICTKH:
MI/ITOXOHHpI/II/I, IIJ1aCTUABI.
JlaGopaTtopHnast pabota
«HccnenoBanne miIa3zMoim3a
U JICTJIa3MOJIN3a B

0.5




PaCTUTCIIBHBIX KJICTKAX»

21

HememOpanHbie opraHou/ b1
KJIETKH

22

Ctpoenue u GyHKIMH 1Ipa

23

CpaBHUTENIbHAS
XapaKTEPUCTHKA KIIETOK
sykapuot. JlabopaTopHas
pabora «/3ydeHue cTpoeHHs
KJICTOK Pa3IUYHBIX
OpPraHUu3MOB»

0.5

24

AccumMuianusg u
JTUCCUMUIIALINS — JBE
CTOPOHBI METa0O0NIM3Ma.
Turmbl oOMeHa BeIecTB.
JlaGopaTtopHnast pabota
«M3y4yeHne KaTaTuTH4eCKON
AKTUBHOCTH (pepMEHTOB (Ha
npUMepe aMHJIasbl WK
KaTajas3bl)»

25

DepMEHTaTUBHBIN XapaKTep
pEaKLH KJIETOYHOTO
MeTaboIr3Ma.
JlaGopartopHas paboTa
«M3yuenune
(bepMEeHTaTUBHOTO
pacIleIUIeHHs] IEPOKCHIa
BOJZIOPO/IA B PACTUTEIBHBIX U

0.5




JKHUBOTHBIX KJIICTKax»

26

benku-akTuBaTopsl ¥ OENIKU-
MHTHUOUTOPBI

27

ABTOTpOdHBII THII OOMEHa
BEIIIECTB

28

dortocuntes

29

XemocunTes. JlabopatopHas
pabora «CpaBHeHUE
npoiieccoB (PoTocUHTE3A U
XEMOCHHTE3a»

0.5

30

AHa’poOHBIEC OPTaHU3MBI.
Bunsr 6posxeHws.
JlaGopaTtopHnast pabora
«CpaBHEHHE IPOLIECCOB
OpO’KEHMSI U ABIXaHHS»

31

A>pOoOHBIE OPraHU3MBI.
OTanbl SHEPreTHYeCKOro
obMeHa

32

OHeprus MeMOpPaHHOTO
rpagueHTa MPOTOHOB.
Cunre3 AT®: pabora
npoTOoHHON AT®-cuHTa3bI

33

Peakuyu MmaTpuyHOTO
CUHTE3a

34

Tpanckpunuus —
MaTpuuHbli cuaTe3 PHK




35

Tpancnsauus u e€ srarbl

36

KomupoBanue aMMHOKHCIIOT.
Pousib pubocom B GrocunTe3e
Oenka

37

Opranuzanus reHoma y
MIPOKAPUOT U IYKAPUOT

38

MOJ'ICKy.]'IHpHLIe MCXaHHM3MBbI
OKCIIPECCUU I'CHOB Y
OYKapUuoT

39

Bupycsl — HEKIIETOUHbIC
(OPMBI KU3HH H
O0JIMTaTHBIC MAPA3HTHI.
[TpakTtuyeckas pabora
«Co3znanre MoJIeNId BUPYyCa

0.5

40

Bupycusle 3a00neBaHus
YeJI0BEKA, )KUBOTHBIX,
pacTeHui

41

HanotexHonoruu B
OHOJIOTHH U MCIUIINHC

42

JKu3HeHHBIN MK KIETKH

43

Marpuunsiii cuares JIHK

44

Xpomocomsl. JlabopaTtopHas
pabota «M3yuyeHue
XPOMOCOM Ha F'OTOBBIX
MUKpOIIpenaparax»

0.5

45

I[CJ'ICHI/IC KJIICTKH — MHUTO3




Tunsl knetok. Kapuokunes u
nuTokuHe3. JlaboparopHas
paborta «Habmonenune

46 0.5
MUTO3a B KJIETKaX KOHYMKA
KOpEIKa JyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

47 Perymsmus ;xu3HEeHHOTO
[UKJIA KIETOK

48 OpranusM Kaxk eJuHOE 11eJI0e
TkaHu pacTeHUN.

49 JlaGopaTtopHnast pabota 0.5
«M3y4yenue TkaHen '
pacTeHuin»

TkaHU KUBOTHBIX U

50 yenoBeka. JlaboparopHas 0.5
pabora «M3ydyeHue TkaHen '
YKUBOTHBIX)

Opransbl. CucTeMbl OPraHoB.

51 JlaGopaTtopHnast pabota 0.5
«3yueHue opraHoB '
L[BETKOBOT'O PaCTEHUS»

52 Ornopa Tenia OpraHu3MoB

53 JIBuKeHne OpraHu3MoB

54 IIntanne opraHu3smMoB

55 [TuTanue MO3BOHOYHBIX

JKHNBOTHBIX.




IInmeBapurenbHas cucTeMa

4eJoBeKa

56 JlpIxaHue opraHu3MoB

57 JIpixaHue Mo3BOHOYHBIX
YKUBOTHBIX U YeJIOBEKa

58 TpaHcmopT BemiecTs y
OpraHU3MOB
KpoBeHocHas cucrema

59 MO3BOHOYHBIX JKUBOTHBIX H
YeloBeKa

60 Briienenue y opranuzMoB

61 3amura y OpraHu3MOB

62 NmmyHHas cuctema
YelnoBeKa

63 Paznpaxumocts
PETYISIHS Yy OpraHH3MOB
I'ymopasibHast perysinus u

64 SHIOKPUHHAS CHCTEMaA
KUBOTHBIX U Y€JIOBEKa

65 DopMbI pa3MHOKEHHUS
OpPTraHU3MOB

66 [TonoBoe pazMHOKEHUE

67 Meiio3
["ametorenes. O6pa3oBaHue

68 0.5

N pa3BUTHE ITOJOBBIX KJIECTOK.




JlaGopaTtopHnast pabora
«M3ydyenue crpoeHus
MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenaparax»

69

NunuBuyanbHOE pa3BUTHE
OPraHU3MOB — OHTOI€HE3

70

3akazKa OpraHOB U TKaHEH
M3 3apOAbIIICBLIX JIUCTKOB

71

Poct u pa3BuTHE KUBOTHBIX.
JlaGopaTtopHnas pabota
«BpIsBIIEHUE TPU3HAKOB
CXOJICTBA 3apObIIIECH
MMO3BOHOYHBIX YKHBOTHBIX

0.5

72

PasMHOkeHUE U pa3BuTHE
pactenuii. JlabopaTopHas
pabora «CtpoeHue opraHoB
Pa3MHOXKEHHS BBICIITIX
pacTeHuin»

0.5

73

Uctopus craHoBIEHUS 1
Pa3BUTHS TEHETUKH KaK
HayKH

74

OCHOBHBIC TIOHSATHS U
CUMBOJTBI T€HETHKH.
JlaGopaTtopHnast pabota
«/Ipo3oduna kak 0OBEKT
TEHETUYECKUX

0.5




HUCCJIENOBAHUI

75

3aKOHOMEPHOCTH
HacCJIEJOBaHMsI IPU3HAKOB.
Monorubpuanoe
CKpEIlMBaHHUE.
[IpakTuyeckas pabora
"U3ydyeHue pe3yabTaToB
MOHOTHOPUIHOTO

CKpEIIUBaHUS Y IPO30(HIIbI"

0.5

76

[MuTonoruyeckrue OCHOBBI
MOHOTHOPHIHOTO
CKpEITUBaHMS

77

AHanuzupyroiee
ckpemuBanue. Heronnoe
JOMHMHHUPOBAaHUE

78

JurnbpuaHoe cKpemmnBaHue.

[TpakTueckas pabota
«3yueHune pe3ynbTaToB
TUTHUOPHUIHOTO
CKpEIIUBAHUS Y
JPO30(QHITBI»

0.5

79

[{uTonornyeckre OCHOBBI
JUTUOPUIHOTO
CKpEeLMBaHUS

80

CrenneHHOe HacJIeJOBaHHE
MIPU3HAKOB




81

XpOMOCOMHasI TEOPUS
HACJIEICTBEHHOCTH

82

I'eneTuka nona

83

I'eHOTHI KaK ILIENOCTHASA
CHCTEMA

84

['eneTnueckuii KOHTPOJIb
pa3BUTHUS PACTEHUH,
JKUBOTHBIX U YEIIOBEKa

85

M3MeHYMBOCTH IPU3HAKOB.
Buael n3meHunBOCTH

86

Moaudukarmonsas
N3MEHYUBOCTH

87

Bapuanmonsnslii psaa u
BApUALIMOHHAs KPUBAsL.
JlaGopaTtopHnas pabota
«HccnenoBanne
3aKOHOMEPHOCTEN
MOIU(PUKAITHOHHOM
U3MeHYnBOCTH. [locTpoeHue
BApUALIMOHHOTO psifa U
BAapUALMOHHON KPUBOI»

0.5

88

I'enoTHIMYeCcKas
U3MEHYUBOCTb.
KomOunatuBHas
W3MEHYUBOCTD

89

MyrannonHas

0.5




U3MEHYHBOCTb.
[IpakTuyeckas pabora
«Myranuu y 1po3o¢uiisl (Ha
TOTOBBIX
MUKpOIpenapaTax)»

90

3aKOHOMEPHOCTH
MYTAI[HOHHOTO MpoIlecca.
OnUreHeTHKa 1
SMUIEeHOMHKA

91

I'eneTnka yemoBeKa.
[TpakTrueckas pabora
«CocraBiieHHE U aHAJIN3
POAOCIIOBHOM

0.5

92

MeToabl MEAUITMHCKOM
T€HETUKH

93

3HaueHne MEIUIIMHCKON
T€HETHUKHU B
MPEIOTBPAIICHUH U JICUCHUU
TeHETUYECKHX 3a00J1eBaHHI
YyeJI0BEKa

94

OCHOBHBIE TTIOHATHUSI
ceneknun. JlaboparopHas
pabota «3y4ueHue copToB
KYJIBTYPHBIX PACTCHHUH U
MOPOJI TOMAIITHUX
JKMBOTHBIX»

0.5




95

MeTobl CENEKIIMOHHON
pabotel. JlaboparopHas
pabota «3yueHue MeTo10B
CEJICKIIMH PACTCHHID»

0.5

96

JlocTukeHus CeJIEKIINU
pPacTeHUH U KUBOTHBIX.
[TpakTnueckas pabota

«lIpuBHBKa pacTeHUI»

97

CoxpaHeHnue, U3y4eHue u
UCTIOJIb30BAHUE
TEHETHYECKHUX PECYPCOB

98

BuorexHoMOrMs KaKk HayKa U
0Tpacib MPOU3BO/ICTBA.
[TpakTuyeckas pabora
«M3yueHue oObeKTOB
OMOTEXHOJIOTHM»

0.5

99

OcHOBHbIE HaNpaBICHUS
CUHTETUYECKOI OMOJIOruun

100

XpOMOCOMHAs U TeHHas
WHXXEHEPUS

101

MeaunHcKe
OMOTEXHOJIOT U

102

PesepBHBIi ypOK.
[ToBTOpenwue, 06001IIeHNE,
CHCTeMaTu3alus 3HaHUI




OBIIEE KOJIMYECTBO YACOB
[10 [TPOT'PAMME

102

13.5




11 KIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoaeusre Hpakriyeckue U3YyYeHUS oOpa3oBaTesibHbIE
padoThI padoThI pecypesI
1 OBotoMOHHAs Teopust Y.
JlapBuHa 1
JBrKyine cuiibl
2 SBOJIFOLIMY BUA0B 1o Y. 1
Hapsuny
Bbopr0a 3a cymecTBoBaHme,
3 €CTECTBEHHBIN B 1
HCKYCCTBEHHBIN 0TOOP
dopMHpOBaHHE
4 CUHTETUYECKON TEOPHUH 1
SBOJIFOIIUHU
DTaIbl YBOIIOIUOHHOTO
5 npoiiecca: 1
MUKPO3BOJIIOLUSA U
MaKpO3BOJIIOLUSA
[Tonmymsanus —
6 JJIeMEHTapHas eIMHUTIA 1
SBOJIIOIIUU
3aK0OH T€HETUUECKOTO
7 1 0.5

paBHoBecus Jx. Xapau, B.




Baitn6epra. JlaboparopHas
pabota «BrIsiBiieHHE
U3MEHYMBOCTHU y 0co0ei
OJTHOTO BUIa»

DneMeHTapHbIE (PaKTOPHI
HBOJIIOIUH

DddexT ocHoBaTEIS.
DddexT OyTHIIOIHOTO
TOPJIBIIITKA

10

Murpanuu. Uzomsuun
MO YJISALIAN:
reorpaguueckas,
OuoJioruyeckas

11

EcTecTBennsbIit oTO0p —
HarpasJsomui Gaxtop
HBOJIIOLIUN

12

[TomoBoii oT60p

13

[Tpucnoco0aeHHOCTh
OpPraHU3MOB KakK pe3yJbTar
MHUKPOABOJIOIHH.
JlaGoparopHas paboTa
«M3ydenne apomopdo3oB
Y UMO0AaNTalluN y
pacTeHHd U )KUBOTHBIX)

0.5

14

ITpumepsl
MIPUCTIOCOOJICHUH y

0.5




OpPTaHHU3MOB:
Mophosiornueckue,
du3noIornUecKue,
OHMOXHMUYECKHE,
MIOBEJICHUECKHUE.
JlaGopaTtopHnas pabota
«[Ipucnocobnenus
OpPTaHU3MOB H UX
OTHOCHUTEITbHAS
1[EJIECO00PA3HOCTh

15

Bup, ero kpurepuu u
cTpykTypa. JlaboparopHas

pabora «CpaBHEHHE BUIOB

10 MOP(HOTOTHIECKOMY
KPUTEPHIO»

0.5

16

CrpykTrypa B

17

Bunoobpa3oBanue kak
pe3ynbTaT
MHUKPOIBOTIOITUN

18

CBs3b MHKPO3BOJIFOINHN U
SIMUACMHUOJIOTNHA

19

MakposBosnonus.
[TaneoHnTonornyeckue
METO/IbI U3YYCHUS
HBOJIIOLIUU

20

Buoreorpaduueckue




MCTObI U3YUCHUS
9BOJIFOLIUH

21

OMOPHOJIOTHIECKHE U
CpaBHUTEIBHO-
MOP(HOIOTHUECKUE METOTBI
U3YUYCHHSI SBOJTIOLIUU

22

MonekyisapHo-
TCHETUYECKHCE,
OMOXHUMHUYECKHE U
MaTEMaTHYCCKHE METOIbI
W3YYEHHUS IBOJIIOIHH

23

OO611re 3aKOHOMEPHOCTH
IBOJTIOLIUH

24

AJnlanTuBHas paauanus.
HepaBHOMepHOCTH TEMIIOB
SBOIIOLUHI

25

Hayunbie runoresbl
HpOI/ICXO)KZIGHI/Iﬂ JKU3HU Ha
3emiie

26

JonayuyHnsie
IIPEICTABIICHUS O
3apOXKACHUH )KU3HU

27

OCHOBHBIE TAIlbI
HEOpPraHUYECKOI
SBOJIFOLUU

28

I'unote3sl 3apOKACHUA




KHU3HHU

29

Uctopus 3emin 1 MeTOABI
€€ U3y4cHusl.
JlaGopaTtopHnast pabora
«3y4yeHue u onucanue
MCKOITa€MbIX OCTAaTKOB
JIPEBHUX OPTaHU3MOBY

0.5

30

HauvanpHbIe Tars!
OPraHUYE€CKON 3BOJIIOIUU

31

3BOJ'IIOI_II/I$I 9YKapuoT

32

OCHOBHBIE TallbI
9BOJIIOLIUM PACTUTEIILHOTO
mupa. [IpakTrueckas
pabora «M3yuyenue
0COOEHHOCTEN CTPOCHUS
pacTeHNUH pa3HbIX
OTZETIOB»

0.5

33

OCHOBHBIE DTAITBI
JBOJIFOIUU KUBOTHOT'O
MUpa

34

OBOJTIOLUS )KUBOTHBIX.
[TpakTrueckas pabora
«M3ydyenne ocobeHHOCTEH
CTPOCHUA IO3BOHOYHBIX
JKUBOTHBIX)»

0.5

35

PazButHe xu3HU Ha 3emMite




0 3paM U Mepuoiam

36

MaccoBble BBIMUpaHUS —
IKOJIOTMUYECKNE KPU3UCHI
IPOILLIOTro

37

CoBpeMEeHHBbIH
9KOJIOTMYECKHM KpU3HC,
€ro 0COOEHHOCTH

38

COBpeMeHHaﬂ CHUCTCMa
OpPraHu4cCKoOro Mmupa

39

OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIIIbI
OpraHU3MOB

40

AHTpOI10JIOTHS — HayKa O
4eJI0BEKe

41

PazButne npeacrasinenuit o
IIPOUCXOXKIECHUN YeIIOBEKa

42

Mecto yenoBeka B cUCTEME
OpPraHUYeCKOTO MHpA.
JlaGopaTtopHnast pabota
«M3yuenue ocoOeHHOCTEH
CTPOCHUSI CKeJleTa
4eJI0BEKa, CBSI3aHHBIX C
IPSAMOXO0KJICHUEM

0.5

43

JIBYOKyIIre CHITBI
AHTPOIIOTeHE3a

44

CooTHolIeHe




OMOJOTrMYECKUX U
COLMAIBHBIX (JaKTOPOB B
aHTPOIOTeHE3e

OCHOBHEBIE CTaaNH

45
AHTPOIIOTeHE3a

46 [Taneoreneruka u
MaJICOTeHOMUKA

47 DBOJIOIUS COBPEMEHHOTO
YenoBeKa
YenoBeueckue packl.

48 [TpakTrueckas pabota 05
«M3yueHne 3KOJ0THIECKIX '
aJlanTalnui 4eIoBeKa»

49 MexIucuuIMHapHbie
METOJIbI AaHTPOTIOJIOTUU

50 3apokJeHNe U pa3BUTHE
9KOJIOTHU
MeTo1bl SKOJIOTHH.

JlaGopaTtopHnast pabota

51 «3y4yenne MeTo10B 0.5
IKOJIOTHUECKUX
HCCIIEIOBAHUID)

59 3HaYeHHE SKOJIOTUYECKUX
3HAHWH 1 YeJIoBeKa

53 Dkonornyeckue HaKTopbI

54 AlGuotnueckue GakToOphbI. 0.5




CBeT KakK 3KO0JIOTHYeCKuit
dakrop. JlabopaTopHas
pabora «BplsBiieHUE
MIPUCTIOCOOICHUI
OPTraHU3MOB K BIIUSTHHIO
CBETa»

55

AbuoTtndeckue (HakTopsl.
Temmnepatypa Kak
9KOJIOTHYECKUi (haKkTop.
JlaGopaTtopHnas pabota
«BpIsBICHUE
MPUCTIOCOOICHUI
OPTaHW3MOB K BIIHSTHHIO
TEMIIEPATYPHI»

0.5

56

AlGuotnueckue GpakTOpHI.
BrnaxnocTs kak
9KOJIOTUYECKUH (aKTOop.
JlaGopaTtopHnast pabota
«AHaTOMHYECKHE
0COOEHHOCTH pacTeHul U3
pasHBIX MECT OOUTAHUS»

0.5

S7

Cpenpl oouTanus
OpPTaHU3MOB

58

buonornueckne puTMbl

59

Kuznenusie Gopmsl
OpraHU3MOB




60

BuoTtnueckue hakropsr

61

3HaueHue OMOTHYECKUX
B3aNMOJACUCTBHI I
CYIIECTBOBAHUSA
OpraHu3MOB B Cpelie
oOHUTaHUs

62

DKOJIOTHUYECKHE
XapaKTePUCTUKU
MOTTYJISIITAH

63

OcCHOBHBIE TIOKa3aTeIH
HOMYJISILIMK: YUCIIEHHOCTbD,
IUIOTHOCTh, BO3pAacTHas U
H0JI0Basi CTPYKTypa

64

OcHOBHBIE ITOKa3aTeIn
IIOIYJISALIUN: POXKIAEMOCTD,
MIPUPOCT, TEMII POCTA,
CMCpTHOCTb, MI/IFpaIII/II/I

65

DKOJIOTHYECKasi CTPYKTypa
nomyJaanuun

66

JluHaMuKa MOIyJIAUU U €€
perynsnus

67

Kpussie pocra
YHUCIEHHOCTHU NOIYJISALHNH.
KpuBble BbDKMBaHUSA

68

DKoJiornueckast HuIa
Buaa. Jlaboparopnas

0.5




pabota «IIpucnocobnenus
CEMsIH pacTeHUN K
pacceneHuIo»

Bun kak cucrema

69 -
TOTTYJISITIAIA
3aKOHOMEPHOCTH

70 MOBEJICHUS U MUTPAIHid
YKUBOTHBIX

7 Coo011ecTBO OpraHu3MOB
— OuoLEeHOo3

79 DKocucTemMa Kak OTKPbITast
cuctema
Kpyrosoport BemiecTs u

73 MTOTOK DHEPTUU B
HKOCHCTEME

74 OcHOBHBIE TIOKA3aTeNn
9KOCHCTEMBI

75 DKOJIOTUYECKHE TUPAMUJIbI

76 H3meHeHus coo01ecT —
CYKIIECCHH
[TpupoaHbIE SKOCUCTEMBI.

77 DKOCHUCTEMBI 03P U PEK.
OKocucTeMsl MOpel U
OKEaHOB

78 [TpupoaHbIE SKOCUCTEMBI.

OKOCUCTEMBI TYHAP, JIECOB,




CTeneH, yCThIHb

79

AHTpOHOFeHHBIe
9KOCHCTCMBI

80

Ypb6osKoCcHCTEMBI.
[TpakTuyeckas padora
«M3yveHue u onmcaHue
ypOOIKOCUCTEMBI»

0.5

81

3aKOHOMEPHOCTH
(dhopMHpPOBaHHS OCHOBHBIX
B3auMOJICUCTBUH
OpPraHU3MOB B IKOCHUCTEMAX

82

MexaHU3MBbI BO3/ICHCTBHYSI
3arpsi3HEHUH pa3HbIX
TUIIOB Ha
CcyOOpraHu3MeHHOM,
OpPraHu3MEHHOM,
MOMyJIAIUOHHOM 1
OKOCUCTEMHOM YpPOBHSAX

83

buochepa —
oOuiernyiaHeTapHas
o0osiouka 3emiu

84

VYuenue B. U.
Bepnanckoro o 6uocdepe

85

3aKOHOMEPHOCTH
CYIIECTBOBaHMS OHOChEpHI

86

KpyroBopoTs! BemecTs u




OMOr€OXNUMHUYECKHUE ITUKIIBI

87

30HaILHOCTH OHOChEPHI.
OcHOBHBIE OMOMBI CYIIN

88

YcroitunBocTh OMochepsl

89

OKOJIOTUYECKHE KPU3UCHI U
UX TIPUYUHBI

90

BosaelicTBue yenoBeka Ha
ouochepy

91

AHTpPONOTreHHOE
BO3JICHCTBUE HA
pacTUTENBHBIN U
JKUBOTHBIN MUD

92

OxpaHna npuposl

93

OCHOBHBIE IMPUHIUIIBI
YCTOI\/’ILII/IBOFO pPa3BUTHA
YCJI0BCYCCTBA U ITPUPOAbL

94

PanmonansHoe
MPUPOIOTIONB30BAHUE U
COXpaHEHHUeE
OMOJIOTHYECKOTO
pazHooOpaszus 3emin

95

O6o00611eHMe IO TeMe
«MHUKpO3BOIIIOLUA U €€
pe3yIbTaThI»

96

O6o00611eHne 1o Teme
«MaxkpodBoronus u €




pe3yJIbTaThD)

O00011EeHME 110 TEME
97 «IIpoucxoxaenue u
pa3BUTHE )KU3HU HA 3eMIIE»

O00011eHME 110 TEME
98 «IIpoucxoxaenue
YeIIOBEKa — aHTPOIIOTEHE3)

O00011IEHNE TT0 TEME
«OKO0JIOTHS — HayKa O
B3aMMOOTHOILIEHUSIX

99

OpPTaHU3MOBY

O0600I11IeHNE IO TEME
100 «OpraHu3msl 4 cpeaa
oOuTaHU»

O00011IEHNE TT0 TEME
101 «IKOJIOTHS BUIOB U
MO YJIALIAI»

O0o001meHne 1o Teme
102 «buocdepa — rnodanpHas
HKOCHUCTEMA»

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

7.5




HHPOBEPAEMBIE HA EI'D 1O BUOJIOI'MM TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBIIETO OBPA30OBAHUSA

Konx nposepsiemoro
TpeOOBaHUS

HpOBepﬂeMble TpeGOBaHI/Iﬂ K IIPE€AMETHBLIM pe3yjabTaTaM 0CBOCHUSA OCHOBHOI1 06p330BaTeJIBHOﬁ
nmporpaMmbl CpeaHET0 0611{61"0 06p33OBaHI/IH

CdopmupoBaHHOCTH 3HAHUN O MECTE U POJIM OMOJOTUHU B CUCTEME €CTECTBEHHBIX HayK, B (GOPMUPOBAHUU
COBPEMEHHOM €CTeCTBEHHOHAyYHOW KapTUHBI MHpa, B IO3HAHUW 3aKOHOB MPHUPOAbl U PEHICHUU
KU3HEHHO BaXKHBIX COIUAIBHO-ITUYECKUX, SKOHOMUUYECKUX, IKOJIOTMUECKUX MPOOJIEeM YelOBEYeCTBa, a
Tak’k€ B PEIICHUU BOIPOCOB PALMOHAIBHOTO MPUPOJONOIH30BaHUSA, B (OPMUPOBAHUU LIEHHOCTHOTO
OTHOINICHHUS K MPUPOE, OOLIECTBY, YETIOBEKY; O BKIIaJ€ POCCUHUCKUX U 3apyOEKHBIX yUEHBIX — OHOJIOTOB B
pa3BuUTHE OMOJIOTUU

Bnanenme cucremoii 3HaHMIT 00 OCHOBHBIX METOJAaxX HAy4YHOTO IIO3HAHWSA, HCIONIB3YEeMBIX B
OMOJIOTUYECKUX HCCIEOBAHUSIX KHUBBIX OOBEKTOB M JKOCHCTEM (ONHCaHUE, W3MEPEHHUE, MPOBEICHUE
HaOI0IeHNH ); cTocOOaMU BBISIBJICHHUS M OLICHKH aHTPOTIOT€HHBIX U3MEHEHHI B IPUPOJIE.

YMeHue BbIABUTATh TUIIOTE3bl, MPOBEPITh UX SKCIEPUMEHTAIBHBIMU CPEACTBaAMH, (HOPMYIUPYS LElb
HCCIIEA0BaHMS, aHAIM3UPOBATh MOJYYEHHBIE PE3YJIbTATHI U JE€JIATh BBIBOIBI.

BrisiBreHHE 3aBUCHMOCTH MKy UCCIIETyEMbIMU BEIMYMHAMU, OOBSICHEHHUE MOTYYEHHBIX PE3YyIbTaTOB U
(hopMyIIpoBaHNE BBIBOJIOB C MCIIOJIb30BAHNEM HAYUHBIX MOHITHH, TEOPHIl U 3aKOHOB

YMeHue BianeTh CHUCTEMOM OWMONOTMUECKUX 3HAHWW, KOTOpas BKIIOYAET: OCHOBOIMOJAraroIfe
OMOJIOrMYecKre TEPMUHBI M TIOHSITUS (3KH3Hb, KJIETKa, TKaHb, OpraH, OpPraHi3M, BUJ, MOIMYJISIIUS, SKOCUCTEMA,
OuorieHo3, Ouocdepa; MeTaboIM3M, TOMEOCTa3, KIETOUHBbII MMMYHHUTET, OMOCHHTE3 Oenka, OUOIMOIMMEpHI,
JCKPETHOCTb, CaMOperyJIsLys, CaMOBOCIPOU3BE/ICHHE, HACJICICTBEHHOCTb, M3MCHYHUBOCTD,
SHEPro3aBUCHUMOCTh, POCT U PA3BUTHE);

Ounosnorudeckue Teopuu: kietodyHas Tteopus T. IlIBamna, M. Ilneiimena, P. BupxoBa; kiIoHaJIbHO-
cenektuBHOro ummynurera II. Opnux, U.M. MeunukoBa, XpoMOCOMHasi T€OpUsi HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojplieBoro cxoactsa K. bapa, sBontonnonnas teopust U. JlapBuna, cuHteTnueckas
TEOpHsl SBONIONNH, Teopusi aHTpornorene3a Y. /lapsuna; Teopus 6moreorieno3a B.H. Cykauépa; ydyenwne




H.U. BaBumoBa o ImeHTpax MHOTrooOpasus M MPOUCXOXKIACHHsS KYJIbTYpHBIX pacTeHHi, yuenue A.H.
CeBep1ioBa 0 MyTSAX U HallpaBJICHUAX 3BoJoLnH, yuenue B.W. Bepnanckoro — o 6uocdepe);

3aKOHBI (€AMHOOOpa3usi MOTOMKOB IEpPBOTO IOKOJIGHUS, pACILEIUIeHUs MPU3HAKOB, HE3aBUCHUMOTO
HacjeA0BaHUs NpU3HaKkoB . Menaens; CuenieHHoro HacjieJoBaHus PU3HAKOB U HAPYILIEHUS CLICTUICHHS
resoB T. Moprana; roMoJOrMYeCcKMX psIOB B HaclieAcTBeHHOW wu3MeHunBoctu H.M. Basunosa;
reHeTudeckoro paBHoBecus JIkx. Xapaum u B. BaitnOepra; 3apoasimeBoro cxoactsa K. boapa;
Oouorenernyeckuii 3akoH J. ['ekkens, @. Mrosutepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaswia (MmuaIMYyMa FO. JInOuxa, s3K0noruyeckoil mupaMuabl 4ucen, OMOMAacChl U SHEPTHH );

runote3bl (koanepsatHoit AWM. Omnapuna, nepBuuHoro Oynpona JIk. Xomneitna, mukpocdep C. Dokca,
puboszuma T. Yek)

YMenune peuiaTth IMOMCKOBLBIC OMOJIOTHYECKHE 3ala4i; BBIABJIATH NPUYUHHO-CJICACTBCHHLBIC CBA3U MCKIAY
HCCIICAYyCMbIMU OMOIOTMYECKUMHU O6’I)GKT3,MI/I, nmponeccaMn M SABJICHHUAMU; [CJIaTh BbBIBOJAbI U IIPOTrHO3BI Ha
OCHOBAHHWHU MMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATb TCHOTUIIMYCCKUC CXCEMbl CKPCIIMBAHUA [JId Pa3sHBIX THUIIOB HACICAOBAHHS IMPU3HAKOB Y
OpraHu3MoOB, COCTABJIATH CXEMbI IIEPCHOCA BCUICCTB U SHCPIHU B 3KOCHCTEMAX (HGHI/I IIUTaHus, IMUIICBBLIC
CeTH)

YMmenue YCTaHABJIIMBATb B3aUMOCBA3U MCKAY CTPOCHUCM U (I)YHKI_[I/IHMI/IZ OpTraHOU OB, KIICTOK Pa3HbIX
TKaHefI, opraHaM U CUCTCMaMU OPraHOB Y paCTeHHﬁ, JKUBOTHBIX W YCJIIOBCKA; MCKAY d3TallaMU oOmeHa
BCIICCTB, JTAllaMH KJICTOYHOT'O LHUKJIA W KU3HCHHLIX IHUKIIOB OPTaHU3MOB; 3TallaMU 3M6pI/IOHaJ'IBHOFO
pa3BuUTHA;, TCHOTUIIOM U (I)GHOTI/IHOM, (beHOTHHOM 151 (I)aKTOpaMI/I Cpeabl O6I/ITaHI/I$I; nmponeccamu
9BOJIIOLMH; ABWXYIIUMH  CHJIIAMHU  AHTPOIIOTCHE3d; KOMIIOHCHTAMH  PA3JIMYHBIX 3KOCHCTEM U
HpI/ICHOCO6HeHI/I$IMI/I K HUM OpPraHnu3MOB

YMeHne BBIIEISATh CYIIECTBEHHBIEC TPU3HAKH:

CTPOCHUSI BHPYCOB, KJIETOK MPOKAPUOT M AYKAPHOT; OJHOKJIETOUYHBIX W MHOTOKJIETOUYHBIX OPTaHHU3MOB,
BHJIOB, OHMOTEOIICHO30B, YKOCHCTEM U OMOCQEpPHI; CTPOSHUS OPraHOB M CHCTEM OPraHOB DPAaCTCHUH,
KUBOTHBIX, YEJIOBEKA; IPOILECCOB IKU3HENEATEIILHOCTH, IPOTEKAIONIMX B OpTraHU3MaxX pacTEHHH,
KUBOTHBIX M YeJIOBEKa; OMOJIOTMYECKUX MPOIECcCOB: oOMeHa BeuiecTB (MeTadoyin3M), MHPOpMalUU U




MIpEeBpALICHUS] SHEPTruu, OpOXKEHUs, aBTOTPO(GHOr0 U reTepoTpo(HOro THMOB MUTaHUs, (HOTOCHHTE3a U
XEeMOCUHTE3a, MHUTO3a, Meio3a, rameToreHe3a, 3MOpUOreHe3a, MOCTIMOPUOHAIBHOTO pPa3BUTHS,
pPa3MHOXXEHHUS, HHIWBUIYaJbHOTO pAa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHUCTBUS TEHOB,
rereposuca; NEHCTBUII MCKYCCTBEHHOI'O OTOOpa, CTAaOMIM3UPYIOLIETO, JIBMXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOI'0 0TOOpa; aJIONaTPUUECKOro U CUMIIATPHUUECKOr0 BUI000pa30BaHUS; BIUSHUS JIBHKYIIUX
CHJI 3BOJIONMU Ha TeHO(OHJ MOMYJSALUUU; MPUCHIOCOOIEHHOCTH OpPraHU3MOB K cpele oOuTaHus,
Yyepe0BaHMsI HAIIPaBJICHUH HBOJIIOLIMU; KPYrOBOPOTAa BEIIECTB U MOTOKA SHEPTUHU B SKOCHCTEMAX

ChopMHpOBaHHOCTh YMEHMSI BBIJIEIATH CYIIECTBEHHbIE IPU3HAKUM BUPYCOB, KJIETOK IPOKApUOT H
OYKapuoT, OAHOKJICTOYHBIX W MHOT'OKJICTOYHLIX OPraHu3MOB, BHJIOB, 6HOF€OH€HO3OB U DSKOCUCTEM,
0CcOOEHHOCTH TpoIlecCOB OOMEHa BEIIECTB W TMPEBPAIICHUS OSHEPrUM B KIETKe, (OTOCHHTE3a,
TUTACTHYECKOTO W DHEPTeTHYECKOro 0OMeHa, XeMOCHHTEe3a, MUTO03a, Mei03a, OIUIOAOTBOPEHHUS, PA3BUTHUS
U pa3MHOXKEHHUS, MHAUBUAYAJIbHOIO pa3BUTUS OpraHu3Ma (OHTOIeHe3a), OOphObI 3a CyIIEeCTBOBaHUE,
€CTECTBEHHOI'0 0TOOpa, BU000pa30BaHMUsl, PUCIIOCOOIEHHOCTH OPTaHU3MOB K Cpejie OOUTaHUs, BIUSHUS
KOMITOHCHTOB 3KOCHUCTEM, aHTPOIIOICHHBIX M3MEHEHHH B DKOCHCTEMax CBOEH MCCTHOCTH, KPpYyroBopoTa
BEIIECTB M MTPEBpAICHUs SHEPTUH B Onocdepe

YMeHHe HCIoiab30BaTh COOTBCTCTBYIOIIHUE apTYMCHTHI, 6I/IOJ'IOFI/I‘{eCKy1-O TCPMHUHOJIOTUIO U CHUMBOJIMKY
I 1OKa3aTCJIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CUCTEMATUUCCKHUX T'PYIIL; B3aUMOCBA3U OPTraHU3MOB U
CpCablL O6I/ITaHI/I$I; CAUHCTBA YCJIOBCUCCKHUX PacC, HCO6XOI[I/IMOCTI/I 3A0POBOI0 O6p8.38. JKU3HH, COXPaHCHUA
pa3Hoo6pa3H${ BHUJI0B 1 DKOCUCTEM KaK YCJIOBHA COCYHICCTBOBAHUWS MPUPOABI U UCJIOBEUCCTBA

YMeHHe KPUTHYECKH OIICHUBATh HWH(OpMannio OHOJOTUYECKOTO COACpP)KAaHUS, HHTEPIPETUPOBATH
OTUYECKUE AaCTEeKThl COBPEMEHHBIX HCCIEIOBAaHUW B OHMOJIOTMM, MEIUIIMHE, OHOTEXHOJIOTHH;
paccMaTpuBath riao0agbHbIE YKOJIOTUYECKHUE MPOOJIEMbl COBPEMEHHOCTH, (HOPMUPOBATH IO OTHOIIECHUIO K
HUM COOCTBEHHYIO TTO3UIINIO




HEPEYEHDb 3JIEMEHTOB COAEP/KAHUSA, ITPOBEPAEMBIX HA EI'D 110 BUOJIOTUHN

Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

1

buosnorns xax HayKa. JKuBbIe cuCTEMBI I HX HN3Yy4YCHHUC

11

CoBpemeHHast OMOJIOTUSI — KOMILJIEKCHAs! Hayka. brosjornueckue Hayku U n3ydaemble UMU Tpobsiembl. DyHaaMeHTalbHbIE,
MPUKIIAIHBIE U TIOUCKOBBIE HAYYHBIE UCCIIEI0BAHUS B OMOJIOTHH.

3HaueHue OMOJOTUH B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAayuyHOU KapTuHbl Mupa. [Ipodeccun, cBs3aHHbIE C
Ouosnorueil. 3HaueHHe OWOJOTHMM B TMPAKTUYECKOM JESITENbHOCTH UEIOBEKa: MEAMIIMHE, CEIbCKOM XO3SHCTBE,
MIPOMBINIJICHHOCTH, OXPaHe MPUPOIbI

1.2

JKuBbie cucTteMbl Kak TpeaMeT u3ydeHus Ouonoruu. CBOWCTBA JKUBBIX CHCTEM: €IWHCTBO XMMHUYECKOTO COCTaBa,
JUCKPETHOCTh M  LEJIOCTHOCTh, CJOXHOCTh W  YHOPSAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTb, CaMOOPTraHU3ALUs,
CaMOBOCIPOU3BEACHUE, Pa3/IPAKUMOCTh, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHu3anuu >KUBbIX CUCTEM: MOJICKYJISIPHBIN, KIETOUYHbIA, TKAHEBBINA, OPraHU3MEHHbIN, TONYJISAIMOHHO-BUI0BOM,
IKOCHUCTEMHBIN (OMoreoneHoTHUecKuii), Omocdepusid. Ilpomeccer, mpoucxoxasmme B JKUBBIX cucteMax. OCHOBHEBIC
MPU3HAKY XUBOTO. JKU3Hb Kak (popMa CynecTBOBaHUS MaTEPUH

1.3

Mertoasl Ouonornueckord Hayku. HaOmronenue, u3MepeHue, SKCIEPUMEHT, CUCTEMaTu3alus, MeraaHanus. [lonstue o
3aBUCUMOM M He3aBHUCHMOW mepeMeHHo#l. I[lmanupoBanue skcnepuMeHrta. IloctaHoBka u mpoBepka runote3. Hynmepas
runote3a. [lonsitue BBIOOpKM M €€ mocTOBepHOCTh. Pa3dbpoc B Ouonormdeckux maHHbIX. OIeHKAa JTOCTOBEPHOCTH
MOJTYYECHHBIX PE3YJIbTATOB. [ [pUUMHBI HCKaXKEHUS PE3YIbTATOB dKCIepuMeHTa. [[IOHITHE CTATUCTHYECKOTO TeCTa

Kierka xak Omosornueckas cucrema

2.1

Knertka — cTpykTypHO-QYyHKIIMOHaJIbHAs equHMIA kuBoro. Mcropus otkpeitus kiaetku. Paboter P. 'yka, A. JleBenryka.
Knerounas teopus (T. IlIBann, M. llnelinen, P. Bupxos). OcHOBHbIE MON0XKEHHSI COBPEMEHHON KJIETOYHON TEOPHH.
MeTobpl MOJIEKYIAPHON U KJIETOYHON OMOJIOTHH: MUKPOCKOIHS, XpoMmarorpadus, 31eKTpodopes, METO] MEUEHbIX aTOMOB,
muddepeHanbHoe HEeHTPUPYTHpoBaHUE, KYJIbTUBUPOBAHUE KIIETOK

2.2

XUMHUUYECKUH COCTaB KJIETKU. Makpo-, MUKpPO- M YJIBTPAMUKpPO3JIEMEHTHI. Bona n €€ ponb Kak pacTBOpUTENS, pearcHra,
y4acTHe B CTPYKTYPHUPOBAHMUHU KJIETKHU, TEIUIOPEryasuuu. MuHepalbHble BelecTBa KIETKH, MX OuoJoruyeckas poib. Poib




KaTHOHOB U aHUOHOB B KJIETKE.

buonornueckne mnomumepsl. benkn. AMHUHOKHCIOTHBIM cocTaB OenkoB. CTpyKTypbl O€NKOBOM MosieKyisbl. IlepBuunas
CTpyKTypa Oelnka, menTHaAHas CBA3b. BTopuuHas, TpeTuyHasi, yeTBepTUYHas CTpyKTyphl. [eHarypauus. CBoiicTBa OEIKOB.
Knaccudukanus 6enxoB. buonornueckue GpyHKIuu OEIKOB.

VYrneBoabl. MoHocaxapupl, AUcCaxapHlbl, OJUrocaxapuipl U moiucaxapuabl. OOmuUi IUlaH CTpoeHUS U (UMKO-
XUMHUYECKHE CBOMCTBA YIiIeBOAOB. buonornueckue GyHKIUU YTrIIeBOAOB.

Jlutmuaer. T'wapodunbHo-THIpOGOOHBIE cBoMcTBa. Kitaccudukanmss ymmumos. Tpurnuuepuas, (Gochoaunuasl, BOCKH,
crepoubl. buonornueckue GpyHkuuu aunuaoB. OOmuMe CBONCTBAa OMOJIOTMYECKUX MEMOpaH — TeKy4ecTb, CIIOCOOHOCTh K
CaMO03aMbIKAHUIO, TOJIYIIPOHUILIAEMOCTb.

Hyxnennoseie kucinorsl. JJHK u PHK. Crpoenue nyknenHoBbix kucinoT. Hykneortuasl. IIpuHIMI KOMIIEMEHTapHOCTH.
[TpaBuno Yapradda. Crpykrypa JHK — aBoiinas cnupanb. Mectonaxoxaenue u ouonorunueckue pynkuuu JJHK. Bunst
PHK. ®ynkiuu PHK B knetke.

Crpoenue w™onekyiasl AT®. Makposprudeckue cBszu B Mosiekyie AT®. buonornueckue ¢ynkauun ATO.
Boccranosnennsie nepeHocurku, ux Gpynkuuu B kietke. Ceksenuponanue JHK.

CrtpykrypHast Ouosiorus: OMoXuMu4eckue M OMOPU3NYECKUE HCCIEAOBAHUS COCTaBa U IMPOCTPAHCTBEHHOW CTPYKTYpPHI
OHOMOJIEKY

2.3

Tunsl KIETOK: 3yKapuoTHUecKas U npokapuoTrueckas. CTpyKTypHO-(yHKIMOHAIbHbIE 00pa30BaHUs KIETKH.

Crtpoenue npokapuoTnueckoil kineTku. Knetounas crenka O6aktepuil u apxeil. OCOOEHHOCTH CTPOEHHUS reTepoTpodHON 1
aBTOTPO(PHON MPOKAPUOTUYECKUX KJIETOK. MeCTO U poJib IPOKapHOT B OMOIIEHO3aX.

Crpoenne u (PyHKIITMOHHPOBAHME HyKApHOTUUYECKOW KJeTkH. [lmazmaruueckas memOpana (tuiazmanemma). CTpykTypa
I1asMaTHueckod MeMmOpaHbl. TpaHCIOPT BEIIECTB 4Yepe3 IUIa3MaTUYecKyld MeMOpaHy: naccuBHBIA (auddysus,
obneruénnast 1uddy3us), akTUBHBIN (IEPBUYHBIN U BTOPUYHBIA aKTUBHBIN TpaHcnopT). [lonynpoHunaeMocts MeMOpaHbI.
Pabora nHatpuii-kanueBoro Hacoca. DHJOLMTO3: MUHOLUTO3, (harounTo3. Dx3omuTo3. Kinerounas crenka. CTpykTypa u
(GYHKIIMH KJIETOYHOM CTEHKH pacTeHUi, TpUOOB.

[uromma3zma. Ilurozoms. Ilutockenmer. [IBwkenue mwmromiaasmel. OpraHounabl kieTku. OgHOMEMOpaHHBIE OPTaHOUIBI
KIeTku: sHaomiazmarnueckas cetb (OIIC), ammapar [Nonbmxu, JIHU30cOMBI, MX CTpoeHHME U (YyHKUIMU. B3anMocBs3b
OJIHOMEMOpaHHBIX OpraHou/I0B kieTku. CTpoeHue TpaHysIsipHOro perukyinyma. CHUHTE3 pacTBOpUMBIX OenkoB. CuHTE3
KJIIETOYHBIX MeMOpaH. [maakuii (arpaHyJspHBIN) SHAOIUIA3MAaTHYECKUN peTukyaym. CekperopHas (yHKIHS ammapara




INonbmxu. Tpancnopt BemiecTB B kieTke. Bakyonu pactutenbHbIX KieTok. Kiierounsiit cok. Typrop.

[ToryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHPUH, TUIACTUIBI.

Crtpoenue U QyHKIMH MUTOXOHIpHM U 1uiacTui. [lepBuuHbIE, BTOPUYHBIE U CIOKHBIE MIACTU]IBI (DOTOCHHTE3UPYIOIIUX
9yKapuoT. XJIOPOIIACTHI, XPOMOILIACTHI, ICHKOMIACTHI BBICIIUX PACTCHHIA.

HememOpannsie opraHouasl kieTku CrpoeHue U (QyHKIMM HEMEMOpPaHHBIX OpPraHOMJOB KJIETKH. PuOOCOMBI.
MuxkpodwmiamenTsl. Mplieunble KieTkH. Mukporpyoouku. Knerounsiii meHtp. CTpoeHHE W JIBHKEHHE KI'YTHKOB H
pecHnyek. MukpoTpyOouku nuToriasmsl. LleHTpuos.

Anpo. Ob6onouka siapa, XpOMaTHH, KapuOIUIa3Ma, SAPBIILIKH, UX CTpoeHHe U (PpyHKUuU. SnepHblli OEIKOBBIA MaTpHUKC.
[IpocTpaHCcTBEHHOE PacONoKEHHUE XPOMOCOM B HHTepda3HOM sijipe. benku xpoMaTuHa — THCTOHBI.

Knerounsie BkiitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIIETOK 3YKApHOT (PACTUTENBHOM, )KUBOTHOM, IPUOHOI)

ACCUMMIISINS U TUCCUMUIISIIIAS — JIBE CTOPOHBI MeTabonm3Ma. Tunbsl oOMeHa BEIIeCTB: aBTOTPO(HBIN U TeTepOoTPOdHBIN.
VYyactue kuciaopoza B 0OMEHHBIX Iporeccax. JHepreTudeckoe obecreuenne kietku: npespamienne AT® B oOMEHHBIX
nporeccax. PepMEHTATUBHBIN XapaKTep peakluuil KJIETOYHOro metadonuszma. DepMeHThl, WX CTPOEHUE, CBOWCTBA U
mexaHu3M neiictBus. Kodepmentsl. OTimums (epMEHTOB OT HEOPTaHMYECKHWX KaTaln3aToOpoB. bBerlku-akTUBAaTOpHI U
OeTKU-MHTHONTOPBI. 3aBUCHMOCTD CKOPOCTH (DEPMEHTATUBHBIX PEAKIIHIA OT PA3IMYHBIX (PaKTOPOB.

[lepBuuHBII CHHTE3 OpPraHMYECKHX BeleCTB B KieTke. DotocuHTe3. Ponb xjoporutactoB B mporiecce (OTOCHHTE3A.
CgeroBast u TemHoBas (a3bl. [IpogykTuBHOCTE (poTOCHMHTE3a. BiusiHue pa3nuvHbix (HaKkTOPOB HA CKOPOCTH (POTOCHHTE3RA.
3HaueHue POTOCUHTE3A.

2.4 Xemocunte3. Pa3znooOpaszue  OpraHM3MOB-XEMOCHUHTETHMKOB:  HUTPUPUIHPYIONIHE  OakTepuu, Kelie300aKTepuH,
cepobakTepuu, BOJOPOAHBIC OaKTepuu. 3HAUCHUE XEMOCHHTE3A.
AHa’pobHble opraHu3Mbl. Buasl Opoxenus. IIpoaykTtbl OpoXeHHST W HX HCIHOJB30BaHUE 4YEIOBEKOM. AHa’pOOHbIE
MUKpPOOPTraHU3MbI KaKk 00BEKThI OMOTEXHOJIOTUU U BO30YAUTETN OO0JIE3HEH.
AdpoOHBIE OpraHu3Mbl. OTambl SHEpreTudeckoro obmena. IloaroroBurenbHbl ATam. Inukonu3 — OGECKUCIOPOIHOE
paclerieHHue TIII0KO3BI.
buonoruueckoe okucieHHe, WIM KIETOYHOE IbIxaHHe. Poilb MUTOXOHIpUH B Mpoleccax OMOIOrMYECKOTO OKHCIEHUS.
[uxnmmaeckue peakiuu. OxucnurensHoe dochopunupoBanue. [IpenmymiecTBa adpoOHOTO MyTH OOMEHA BEIIECTB MEpe/T
aHa’poOHBIM. D) (EKTUBHOCTH YHEPTETUYECKOTr0 0OMEeHa

2.5 Peakuun wmaTtpuyHOoro cuHTe3a. [IpMHIMI KOMIUIEMEHTApHOCTH B peakUMsAX MATPUYHOTO CHUHTe3a. Peannzanus




HacJeJACTBEHHON nHpopManuu. [ eHeTHUecKuit Ko, ero cBoicTBa. Tpanckpunius — marpuunbliid cuate3 PHK. [lpuHiumns:
TPAHCKPUIILIUK: KOMIUIEMEHTAPHOCTh, AHTHUIAPAIJICIIBHOCTh, ACUMMETPUYHOCTb. TpaHcusamuss u e€ oSTambl. Ydactue
tpancnoptHeix PHK B OnocunTeze Oenka. YcioBus Ouocunte3a Oenka. KomupoBanue amuHOKHCIOT. Ponb pubocom B
OuocuHTe3e Oemnka.

Opranuzanysg reHomMa y IMpOKapuoT U 3yKapuoT. Perynsiusi akTUBHOCTH T'eHOB y mpokapuor. ['mmoreza omepona (.
Kaxo06, XK. Mano). Perynsmus oOMEeHHBIX MPOIeCCOB B KieTke. KileTounsblii romeocTas.

Bupychl — HeksleTouHble (JOPMBI )KU3HU U 00JIUTraTHbIe mapa3utbl. CTPOEHHE MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB,
OakTeprodaros.

BupycHsbie 3aboneBanust yenoBeka, xkuBoTHbIX, pactenuit. CITNJI, COVID-19, connanbable 1 METUITUTHCKUE TPOOIEMBI

Knerounsrnii nuki, ero nepuonasl u peryisnus. Marepdasza u Muto3. OCOOEHHOCTH MPOIECCOB, MPOTEKAIOIINX B HHTEpdase.
[TonroroBka kieTkH K JeneHuio. I[IpecuHTeTnueckuit (IOCTMUTOTHYECKUN), CHUHTETUYECKUH M IMOCTCUHTETUYECKUN
(MPeMHUTOTUYECKHIA) TIEPHOBI HHTEP(]A3HI.

Marpuunsiii cunre3 JJHK — permmkanwmsa. [Ipunnunse! permmmkanuu JHK: xoMimemMeHTapHOCTB, ITONYKOHCEPBATHBHBIN
CUHTE3, aHTUuMnapasuienbHocTs. Mexanusm peruukanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u TenoMmepasa.

2.6 XPpOMOCOMHBII HA0OP KIETKH — KapUOTHUII. JIUIUTONIHBIN U TaluIONIHBIH HA0OPBI XPOMOCOM. | OMOJIOTHYHEIE XPOMOCOMBI.
ITonoBBIE XPOMOCOMBI.
Henenune knetku — Muto3. CTaauu MUTO3a M TIPOUCXOMSINNE B HUX Mporecchl. Tunbsl MuTto3a. KapuoknHes u IUTOKUHES.
buonoruueckoe 3HaueHue murosa. Perynsuus MurtoTHueckoro nukia kieTku. [Iporpammupyemas kieTtouHas rudenb —
aronTo3.
OyHKIIMOHATbHAS TCHOMHKA

3 OpranusM kak OMOJIOTHYECKas CUCTeMa

OIHOKIIETOUHBIE, KOJIOHHATbHBIE, MHOTOKJIETOYHBIE OPTaHU3Mbl 1 MHOTOTKAHEBBIE OPTaHU3MBI.
@®opMbl pa3MHOXKEHHUS OpraHU3MOB: Oecronoe (BKJIOYas BEreTaTUBHOE) W MoJIoBoe. Buibpl Oecnosioro pa3MHOXKEHHS:

31 MMOYKOBaHWE, CIOPYJIAIHS, (parMeHTaIus, KIOHUPOBAHNUE.

[TonoBoe pasmuoxenue. I[lonmoBeie kieTkw, wian ramerbl. Meiio3. Craguu Mmeiio3a. IloBegeHune XpomocoM B Meiio3e.
Kpoccunrosep. buomorndeckuii cMbICT M€i03a M IOJOBOTO mporecca. Melo3 M ero MecTo B JKM3HEHHOM LHKJIE
OpTaHU3MOB.




[IpenzaponpiieBoe pa3Butue. ['ametorenes y >kuBOTHBIX. [losoBblie skene3bl. OOpa3zoBaHue U Pa3BUTHE MOJOBBIX KIIETOK.
Cnepmatorene3 u oorene3. CTpoeHHe MOJIOBBIX KJIETOK. OIJIOJOTBOPEHHE U SMOpPUOHAILHOE Pa3BUTHE IKUBOTHBIX.
CrniocoObl OIIOA0TBOPEHUS: HapykHOe, BHyTpeHHee. [lapTeHorenes.

WNupuBuyanbHOE pa3BUTHE OpraHu3MOoB (oHTOoreHes). Craauu sMOpHorenesa )HUBOTHBIX (Ha MpUMepe JArymkn). Ipodiaenue.
Tunbr npobienns. OcoO0eHHOCTH POOIEHHS MICKOMUTAIONIMX. 3apO/IbIIIeBble JTUCTKU (TacTpysius). 3akiaJKka OpraHoB U
TKaHEell M3 3apoJbIIIEeBbIX JHCTKOB. B3anMmHOe BiMsSHHE YacTeil pa3BUBAIOLIETOCA 3apoibliia (SMOpUOHATIBHAS WHAYKIHUS).
3akiajika IiaHa CTPOEHHsI KUBOTHOTO KaK pe3ysibTaT MepapXUuecKuX B3aUMOJEHCTBHM reHoB. BiusHue Ha sMOpHoHaIbHOE
Pa3BUTHE PA3TUYHBIX (PAKTOPOB OKPYKAIOLICH CPEIBL.

Poct u paszBurtue xuBoTHbIX. [TocTamMOpuonanbublil iepuos. [Ipsamoe u Henpsimoe pazsutue. Pazputue ¢ metamopdo3om y
OECIO3BOHOYHBIX M TO3BOHOYHBIX JKMBOTHBIX. buHOIIOTMYecKOe 3HAUYEHHE TMPSAMOTO W HEMPSIMOrO Pa3BUTHS, HX
pacmnpocTpaHeHue B mpupoje. Tumbl pocta XUBOTHBIX. DaKTOPHI PETYJISIUU POCTa >KMBOTHBIX U 4yenoBeka. Craguu
MOCTAMOPHUOHAIBHOTO Pa3BUTHs Y )KUBOTHBIX M yesnoBeka. [leproasl oHTOreHe3a yenoBeka.

Pasmuoxenue u pazsurue pacteHuil. 'ametodur u cnopodut. Meiio3 B xU3HEHHOM LKKIIE pacTeHuid. ObpazoBaHue crop B
nporecce Meino3a. ['amerorenes y pacteHuil. OIUIOZOTBOpPEHHE M pPa3BUTHE PACTUTENBHBIX OpraHu3MoB. J[BoiiHOe
OIIOIOTBOPEHUE y IIBETKOBBIX pacTeHuil. OOpa3oBaHHME M pa3BUTHE CEeMEHH. MeXaHH3Mbl PEryJsSUd OHTOreHe3a Yy
pacTeHUii U KUBOTHBIX

3.2

HcTtopust cTaHOBJIEHUS W Pa3BUTHUS F€HETUKH Kak Hayku. OCHOBHbIE T€HETHMUECKUE MOHATHS U CUMBOJIBL. ['OMONOrHuHbIe
XPOMOCOMBI, aJUICJIbHBIE TE€HbI, AJIbTECPHATHBHBIE IPU3HAKH, JOMHUHAHTHBIM M pELECCUBHBIA IPU3HAK, TOMO3HIOTA,
reTepo3UroTa, 4YUCTasl JHMHUS, TUOpHUIbI, TeHOTHH, (eHoTun. OCHOBHBIE METO/bl TE€HETHKH: TUOPUIOJOTHYECKHM,
LUTOJIOTHYECKUI, MOJIEKYJIIPHO-T€HETUYECKHUI

3.3

MOHOFI/I6pI/I)IHOC CKpCHIUBaHHC. HepBLIfI 3aKOH MeHaensa — 3aK0H eI[I/IHOO6pa3I/IH FI/I6pI/I,ZLOB MEpBOr'0 MOKOJICHU. HpaBI/IJ'IO
JOMUHHUPOBAHUS. BTOpOfI 3aK0H MeHpemns — 3aK0oH pacliCTJICHUA TTPHU3HAKOB. HI/ITOHOFI/IHGCKHG OCHOBBI MOHOFI/I6pI/I,[[HOFO
CKpCIIUBAaHU. I'unoTe3a 4MCTOTHI TaMET.

AHanH3pr101uee CKpCIIMBaHUC. HpOMC)KyTO‘-IHBIﬁ XapaKTep HaACJICAOBAHUA. Pacmennenue IMPU3HAKOB TIpHU HECIIOJHOM
JAOMUHHPOBAHUU.

I[I/II"I/I6pI/IILHOe CKpCHIMBAaHUC. TpCTI/Iﬁ 3aK0H MeHiens: — 3aKOH He3aBHCHUMOI'0 HaclleJOBaHUS IIPpHU3HAKOB. I_[I/ITOJ'IOI‘I/I‘-ICCKI/IC
OCHOBBI ,Z[I/IFI/I6pI/II[HOTO CKpCIINBAaHUA.

CL[CHJ'ICHHOG HACJICAOBAHHUC TIPHU3HAKOB. Pa6otsr T. MopraHa. CI_ICHJ'ICHHOC HaCJICAOBAHNUC T'CHOB, HAPYIICHUC CHCIUICHUA




MEXIy TeHaMH. XPOMOCOMHAas TEOPHs HACJICICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIH MEXaHU3M OIPEIACICHHS I0ja. AYyTOCOMBI M IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBId U
reTeporaMeTHBIN moJl. ['eHeTnueckasi CTpyKTypa MoJI0BBIX XpoMocoM. HacienoBaHnue npu3HakoB, CLHETIIIEHHBIX C MTOJIOM.
I'enotun kak nenoctHas cucrtema. I[lieloTponusi — MHOXECTBEHHOE JEUCTBHME TIeHAa. MHOKECTBEHHBIN aJUICIIU3M.
B3aumoneiictBue HeawienbHbIX reHoB. KomimeMenTapHocTh. Dnuctas. [lonumepus

3.4

B3aumopeiictBre renotuna u cpensl npu  (GopMupoBaHMM (peHoTHma. M3MeHuMBOCTH mpu3HaKoB. KadecTBeHHbIE W
KOJINYECTBEHHBIE IIPU3HAKU. BHibl ©3MEHYMBOCTH: HEHACIICICTBEHHAS U HACIICICTBCHHASL.

MopaudpukanoHHas W3MEHYUBOCTh. Ponb cpensl B ()OPMHUPOBaHMM MOIU(HUKAIMOHHONW H3MeH4YnBocTH. Hopma peakimn
npu3Haka. BapuanyonHnslii psa u BapuanmonHas kpusas (B. Moranncen). CoiicTBa MOM(UKAIIMOHHON N3MEHYUBOCTH.
['eHoTHNMYeckass K3MEHYMBOCTb. (CBOWCTBA T'E€HOTHIWYECKOW WM3MEHYMBOCTU. Buabl TI'€HOTUNHMYECKOHM W3MEHUYMBOCTH:
KOMOMHATHBHAs, MyTal[MOHHASI.

KomOuHaTtiuBHas n3MeHYMBOCTh. Meii03 U MOJIOBOI MpoliecC — 0OCHOBA KOMOMHATUBHOM M3MEHUMBOCTH. Poib KOMOMHATHBHOM
MU3MEHYMBOCTHU B CO3aHIH TEHETHYECKOTO Pa3HOO0pasusl B Mpeeax OJJHOTO BHIA.

MyranroHHas U3MEHYMBOCTh. Buibl MyTalnii: reHHbIE, XPOMOCOMHBIE, FeHOMHBIE. CIIOHTaHHbIE ¥ UHIYLIUPOBAHHBIE MyTallUH.
SAnepuple M uuTOmIa3Maruyeckue Myrauuu. CoMaTHyecKue M IoJoBble MyTaluu. [IpyuyvHBI BO3HHUKHOBEHHS MYyTalWi.
Myrarensl U UX BIMSHUE HAa OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIIMOHHOIO IpOIlecca. 3aKOH TI'OMOJIOTMYECKUX PSAIOB B
HacsieacTBeHHoM n3mMenunBocty (H.M. BaBuno). BHesinepHast ©13MEHUMBOCTh M HACIEICTBEHHOCTD

3.5

KapI/IOTI/IH YCJIOBCKaA. MC)KIIYHaPOI[HaSI nporpamMmma HCCICAOBAHUA TCHOMa YCJIIOBCKA. Metoasl HU3YUCHUA TCHCTUKU
YCJIO0BCKaA: FeHeaHOFquCKHﬁ, 6HH3HCHOBBIﬁ, HHTOFCHCTH‘I@CKHIZ, HOHyJ'IHI_II/IOHHO'CT&THCTH‘-ICCKHIZ, MOJICKYJISIPHO-
T€HETUYECKU. COBpeMeHHOC OMPECACIICHUEC I'CHOTUIIA: TTOJITHOTCHOMHOC CCKBCHUPOBAHUC, TCHOTUIIUPOBAHHUEC, B TOM YUCIIC C
IMOMOIIBIO HL[P'aHaJ'II/Ba. HacnencTtBeHHble 3a00JieBaHUs 4yeaoBeKa. | eHHbIe U XPOMOCOMHBIC OoJie3HH YeloBeKa. boie3nu
C HaclIeACTBEHHOM IpeaApacIoIOKCHHOCTBIO. 3HaueHue MEOULIMHCKOM TE€HETHKH B npeaoTBpallicCHU W JICUCHUU
TCHETUYCCKUX 3a00seBaHuii yemoBeka. CTBOJIOBBIE KIIETKU

3.6

JomecTukanus u cenekuus. 3apoKIeHre CeleKuuu U noMectukanmu. Ydyenue H.M. BaBuioBa o nieHTpax MpoOMCXOXKACHUS U
MHOTr000pa3us KyJbTYpPHBIX pacTeHHd. Ponb cenekiuu B CO3IaHUM COPTOB PACTEHUH M MOpoj] KUBOTHHIX. CopT, mopoaa,
mTaMM. 3aKOH TOMOJIOTUYECKUX PSIZIOB B HACJIeACTBEHHON n3MeHunBocT H.M. BaBumnoBa, ero 3HaueHue ajis CENEKIMOHHOM
paboThL

Metonapl ceneknuoHHON pPadoThl. MCKyCCTBEHHBIM OTOOpP: MAacCOBBIM W WMHIWBHAYAIbHBIA. DTambl KOMOMHAIIMOHHON




cenekiuu. McnplTanue npou3BoauTenei mo mnoToMcTBy. OTOOp MO reHOTUIYy ¢ OMOIIbIO OIEHKH (PeHOTHUIIa TTOTOMCTBA U
oTOOp Mo reHoTuy ¢ nomomsio anammsa JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CeNeKIIMOHHOW paboThl. PannanuoHHbI U XUMHUYECKUNA MyTareHe3 Kak MCTOYHUK
MyTalui y KylIbTYpHBIX (popMm opraHu3MoB. lcmonb3oBaHHE F€HOMHOTO PEIAKTUPOBAHMS U METOJOB PEKOMOMHAHTHBIX
JHK niig nonydeHus HCXOJHOTO MaTepuana Jilsl CeeKLUU.

[onyuenue nonurionoB. Buyrpusunosas rudpuanzanys. bauskopoacTBeHHoe ckpelBanie, uiu nHOpuauHr. HeponcrenHoe
CKpelllMBaHue, Win ayropuauHr. ['ereposuc u ero npuuuHsl. Mcnosnb3oBanue rereposuca B cenekuui. OTaanéHHas ruOpuin3anusl.
[Ipeononenue Gecrioans MEeKBUIOBBIX THOPUIOB. JIOCTIKEHUS CENEKIMU PACTEHHI 1 )KUBOTHBIX

3.7

OOBEKTHI, UCHOTb3yeMble B OMOTEXHOJIOTHH, — KJIIETOYHBIC U TKAHEBBIC KYJIbTYPhl, MUKPOOPTaHU3MBI, MX XapaKTEPUCTHKA.
TpanuimonHas OMOTEXHOIOTHS: XJIeO0NIeUeHNE, TOTYyIeHHE KUCIOMOJIIOUHBIX MTPOTYKTOB, BUHOAETHE. MUKPOONOIOrnIeCKuit
cuHaTe3. OOBEKTHI MUKPOOHMONOTHYECKUX TeXHOJOorui. IlponsBoacTBO Oenka, aMHHOKUCIOT M BUTAMHUHOB. VICKycCTBEHHOE
OILIONOTBOpEHUE. PEKOHCTPYKIMA SIMIEKIETOK U KJIOHUPOBAHKUE KUBOTHBIX. METOI TpaHCIUIAHTALUU SAEp KIETOK.
XpoMocOoMHass W TeHHasg UHXeHepus. VCKyccTBeHHbBI CHHTE3 TreHa M KOHCTpyupoBaHue pekoMOuHaHTHbIX JIHK.
JlocTrkeHUsI W TIEPCIEKTUBBl XPOMOCOMHOW W TE€HHOW WHXCHEepUU. MeaunuHCKHe OMoTeXHoNoruu. Mcnonp3oBaHue
CTBOJIOBBIX KJIETOK

Cucrema 1 MHOroo0pasue OpraHnyeckoro Mupa

4.1

buonornueckoe pasznooOpasue opranu3moB. COBpeMEHHas CHCTeMa OpraHuueckoro mupa. lIpuHIUNb Kiaccudukanuu
oprann3mMoB. OCHOBHBIE CHCTEMATUUECKHE TPYIIITbI OPTaHU3MOB.

OCco0EHHOCTH CTPOCHHUS U KU3HEACATEIHHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. baktepuu, apxeu, OJHOKJIETOYHBIE TPUOHI,
OJHOKJIETOYHBIE BOJOPOCIH, APYrue MpoTUCThL. KoJIOHHAbHBIE OpraHu3Mbl. J[BUKEHHE OJIHOKJIETOYHBIX OpPraHU3MOB:
aMEOOMIHOEe, KI'YTUKOBOE, PECHHUYHOE. 3alluTa y OJHOKJIETOYHBIX OpPraHU3MOB. Pa3IpakKuMOCTh y OJHOKJIETOYHBIX
OpraHu3MoB. TakCHCHI

4.2

MHOroKJIeTOYHBIE pacTCHU. B3anMocBsa3p 4acTeil MHOIOKJIETOYHOI'O opraHusma. TKaHI/I, Oprabl U CUCTECMbI OpPraHOB
MHOT'OKJICTOYHOI'O OpraHu3Ma. OpFaHI/I3M KaKk eauHoe Ienoe. TkaHu paCTCHHﬁ. Tunel PACTUTCIILHBIX TKaHEM:
06pa30BaTenLHa${, INOKpOBHAas, IIPOBOJAAIIAA, OCHOBHAsA, MCXAHUYCCKAL. OcobenHoCTH CTPOCHUA, (I)YHKL[I/Iﬁ n
PacCroJIOKCHHUA TKaHEH B opraHax paCTeHI/Iﬁ

4.3

BereratnBHbIE M T€HEpaTUBHBIE OpraHbl pacTeHHil. @YHKIMU OpPraHoB M cucTeM opraHoB. Kapkac pactenuil. J[BuxkeHune




MHOTOKJIETOYHBIX PACTEHUM: TpOomu3Mbl U HacTUU. [lormomieHue BOIBI, YIJTIEKUCIOrO ra3a MU MHUHEPaJbHBIX BELIECTB
pacrenusmu. [Ipixanue pacrenuit. Juddysus ra3oB uepe3 MOBEPXHOCTb KIETKH. TpaHCHOPTHBIE CHUCTEMBI PACTEHUU.
Boinenenue y pacteHuid. 3anura y MHOTOKJIETOUHBIX pacTeHuid. Kytukyna. CpeacTBa MacCUBHOW U XMMHUYECKOW 3aIlMThI.
duroHIUAEL.

PaznpaxkxuMocTh U perynsiuus y opraHu3MoB. Pa3ipakuMoOCTh M peryisuus y MHOTOKJIETOYHBIX pacTeHuil. PocroBbie
BEIIECTBA U UX 3HAUYCHUE

4.5

MHOroKJIeTOYHbIE KUBOTHBIE. B3aMMOCBS3b 4acTE€ld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHH, OpraHbl U CHUCTEMBbI OPraHOB
MHOTOKJIETOYHOTO opranu3ma. Opranusm Kak eauHoe nenoe. ['omeocrtas. TkaHM KUBOTHBIX U YeJOBEKa. THIIBI dKUBOTHBIX
TKaHEW: SIUTENNAIbHAS, COCAMHUTEIbHAS, MBIINICYHas, HepBHAsA. OCOOCHHOCTH CTPOSHUS, (YHKIMA M PACIIOIOKCHUS
TKaHEW B OpraHax »KMBOTHBIX U YEJIOBEKA

4.6

Opranbl 41 CUCTEMbl OpPraHOB >KUBOTHbIX. (DYHKIMM OpraHoB U cucrteM opraHoB. Omopa Tena opraHu3MoB. CKeneTbl
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX KMBOTHBIX. HapykHblil 1 BHyTpeHHMH ckeneT. CTpOeHUe U TUIIbI COSIMHEHHS KOCTEH.
JIBI>KeHNE MHOTOKJIETOYHBIX >KUBOTHBIX. [IuTanue kxuBoTHBIX. [IuTaHne mO3BOHOYHBIX KMBOTHBIX. /[pIXaHHE KMBOTHBIX.
Koxxnoe npixanue. KabepHoe u 1€royHoe JbIXaHHe.

JlpIxaHue TI03BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCIOXXHEHHUE CTPOEHHUS JIETKMX [O3BOHOYHBIX >KHBOTHBIX.
JlpIxaTenpHas cucTeMa 4elnoBeKa. MeXaHW3M BEHTWIALMU JIETKUX y NTHUI U MIIEKONUTAIOMIMX. TpaHCIOpPT BEILECTB Y
opranu3MoB. TpaHcnopT BemecTB y kMBOTHBIX. KpoBeHOCHas cucreMa u €€ opranbl. KpoBeHOCHas cuctemMa MO3BOHOUYHBIX
KHUBOTHBIX. Kpyru kpoBooOpaiieHus. DBOJIIOLMOHHBIE YCIOXHEHUS CTPOEHUS KPOBEHOCHOW CHCTEMBbI MO3BOHOUYHBIX
JKUBOTHBIX. Bbliienenue y opranusmMoB. Beinenenne y xkuBoTHbIX. COoKpaTuTeNbHble Bakyonu. Opranbl BelaeneHus. CBs3b
IIOJIOCTH Tejla C KPOBEHOCHOM M BBIICIUTEIBHOM CUCTEMAaMH. BbleneHHe y IO3BOHOYHBIX JKMBOTHBIX. 3alllUTa y
MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI ¥ HX TIPOM3BOIHBIE.

Pa3znpa)xnMoCTh M perymsauus y Opranu3mMoB. Pa3apaxuMocTs y OJHOKJIETOUHBIX OpraHu3MoB. Takcucsl. Pa3npaxxumMocTs u
pEryJisiliisg y MHOTOKJIETOUHBIX pacTeHuil. PocToBbIE BElleCTBA U UX 3HAUEHUE.

HepBHass cucrema u peduiekTopHas peryisius y MHOTOKIETOYHBIX J>KMBOTHBIX. HepBHas cucrema u €€ OTAENbI.
OBOJIIOLMOHHOE YCI0KHEHUE CTPOEHUS HEPBHON CUCTEMBI Y )KMBOTHBIX.

Pa3zpaboTka anroputmMoB U mporpamm Uit 3((eKTHBHOM (QYHKIMOHAIBHOM aHHOTAIMM TE€HOMOB, TPAaHCKPHUIITOMOB,
IPOTEOMOB, META00JIOMOB MUKPOOPTaHU3MOB, PACTEHUH, )KMBOTHBIX U YEJIOBEKA




OpI‘aHI/I3M YCJIOBCKA U €TI0 3J0POBLEC

5.1

Oprasbl U CUCTEMBI OpraHoB uesioBeka. OTAenbl TOJOBHOTO MO3Ta IMO3BOHOYHBIX JKUBOTHBIX. Pediekc u peduiekropHas
nyra. besycnoBHble U ycioBHBIE pediekchl. ['yMopanbHasi peryisuus ¥ SHAOKPHHHAS CHCTEMa KMBOTHBIX M YEIOBEKa.
JKene3bl SHIOKPUHHOM CHCTEMBI U UX IOPMOHBI. [lelicTBHME rOPMOHOB. B3aMMOCBS3b HEpBHOM M JHIOKPUHHOM CHUCTEM.
['unoranamo-runodu3sapuas cuctema. Pediiexce u pedexkropnas nyra. besycinoBHbIe U YCIOBHBIE pe(ICKCHI

5.2

3ammura opranu3Ma ot Oosie3Heil. IMMyHHas cuctema denoBeka. KiieTouHbIi U TyMOpaJIbHBIM UMMYHUTET. Bp 0 AEHHBIH,
npuoOpeTEHHBIN crienuuieckuii MMMYHHTET. Teopus KiIOHaIbHO-celeKTuBHOTO mMMyHHTeTa (I1.0pnux, d.M.bepser,
C.ToneraBa). BocnamurtenbHble OTBETHl OPraHu3MOB. Poib BpOXIEHHOTO HMMYHUTETAa B Pa3BUTHH CUCTEMHBIX
3a0osieBaHU

5.3

KpoBenocHas cucrema u e€ opransl. Cepie, KpOBEHOCHBIE COCYbl M KpoBb. Kpyru kpoBooOpamienus. Pabota cepana u eé
perynsus

5.4

I[BIXaHI/IC YCJIOBCKA. I[H(b(b}’?»l/lf{ ra30B 4Y€pPeE3 ITOBCPXHOCTH KIICTKH. I[BIXaTeHBHaH CHUCTEMaA YCJIOBCKA. HLIX&TCJ'ILH&H
IOBCPXHOCTD. PerHSIHI/IH JbIXaHHA. I[BIX&TGJ'IBHLIC 00BEMBI

5.5

HI/IH_[eBapI/ITeJ'IBHaSI CHUCTCMa YCJIOBCKA. OTI[GJ'IBI MUIICBAPUTCIIBHOI'O TpaKTa. HI/IH_IeBapI/ITeJ'ILHLIe KCJIC3bI.
BHYTpI/IHOJ'IOCTHOC 1 BHYTPHUKIICTOYHOC MNIICBAPCHUC

5.6

[ToxpoBbl u ux npousBoaHsle. Opranbl BbiaeneHus. [louku. Ctpoenue u (yHKumMoHMpoBaHUEe HedpoHa. DuibTpanus,
CEKpelysi 1 00paTHOE BCachblBaHHE KaK MEXaHMU3MbI padOThl OpraHoB BblJeseHNs. OO0pa3oBaHUe MOUYH y YeJIOBEKa

5.7

I[BI/I)KGHI/IG yeJIoBeKa: MBIIIeuHas cucreMa. CKeJIeTHBIE MBIIIBI 1 UX pa60Ta. CTpOGHI/IC 1 TUITBI COCIUMHCHUA KOCTeH

Teopm[ 9BOJIIOLMHU. Pa3BuTHe )XU3HU Ha 3emite

6.1

OpomonmonHasa teopus Y. JlapBuna. Ilpeanocbulku BO3HMKHOBEHUS JapBUHM3Ma. JKM3Hb M HayyHas AESITEIbHOCTH Y.
JapBuHa.

JIBrokymiye cuiibl 3BoOLNMK BUIOB 110 Y. /lapBuHY (BbICOKAass HHTEHCUBHOCTh Pa3MHOKEHUS OPraHU3MOB, HACIIEICTBEHHAS
U3MEHYMBOCTb, 060pb0a 3a CylIeCTBOBaHHE, €CTECTBEHHbII U UCKYCCTBEHHBIH 0TOOD).

Odopmiienne cunrernueckoir Teopun »Boronuu (CTI). HelitpanbHast Teopus sBomonuu. CoBpeMEHHas! YBOJIOIUOHHAS
O6uonorus. 3HaueHHe YBOJIOIMOHHON TeOpUH B OPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHpa

6.2

HOHYJ'IHI_[I/U{ KaK J3JICMCHTapHasd CIWHHIA 3DBOJIIOINU. COBpCMeHHLIC METOJbI OILICHKH T'CHCTHUYCCKOI'O pa3H006pa3I/I;1 n




CTPYKTYpbl mnonyisiuuii. V3meHeHnue reHodoHIa MONYISIUU KakK 3JIEMEHTApHOE HBOJIOLUOHHOE SIBIICHHE. 3aKOH
reHetudeckoro paHoecus [[x. Xapau, B. BaitnOepra.

DneMeHTapHbIe (DaKTOPHI (IBIKYIIME CHJIBI) DBOIOIUK. MyTaninoHHbIH nporiecc. KomOnHaTuBHas n3MEeHUYHBOCTh. Jpeiid
FEeHOB — CIy4yailHble HEHaIpaBJICHHbIE M3MEHEHHUS YacTOT aieneid B momynauusx. DPQexT ocHoBartens. Murpauuu.
W3omnsuust monyssiuii: reorpadudeckas (mpocTpaHCTBEHHAs ), OMoioruueckas (pernpoayKTUBHAs).

EcrectBenHblii oT100p — HampaBnsoomuid  Qaktop sBomonud. DOpMBI  €CTECTBEHHOTO OTOOpa:  JIBIIKYILHUH,
CTAOMIIM3UPYIOIINMA, pa3phIBalOMni (AU3pynTHBHBIN). [TooBoi oTOOD.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK Pe3yiabTaT MHUKPOIBOIIOIMH. BO3HUKHOBEHHE MPUCIOCOONCHUN Yy OpPraHU3MOB.
Apomopdossl u uaunoanantanuu. [Ipumepsl npucnocoOnenuid y opraHu3mMoB. OTHOCHTEIBHOCTh MPUCIOCOOIEHHOCTH
OpPTaHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpasoBaHue Kak pe3ylbTaT MUKPOABOJOUWHU. M30msmust — KitoueBoil ¢dakTop
BU000OpazoBanusa. Ilytu u cmocoObl BUI00Opa3oBaHuWsA: ajionmarpudeckoe (reorpaduyeckoe), CHUMIIATPUUECKOE
(9KOJIOTHYECKOE), «KMTHOBEHHOE» (TONUILTONIN3aLNs, THOpuaAn3amus). JTuTeIbHOCTh SBOTIOIIMOHHBIX TPOIECCOB.
Mexanu3mbl (OpMUPOBAHUS OMOTIOTUYECKOTO Pa3HOO0pa3usl.

Ponb 3BOMIONMOHHON OHONIOTMU B pa3pabdOTKe HAayYHBIX METOJIOB COXpaHEHHUs OHopazHooOpa3usi. MHKpPOIBOIIOLUA U
KODBOJIIOLINSA Mapa3uTOB U WX X03s€B. MexaHu3mbl (OPMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTUKAM U CHOCOOBI OOPHOBI €
Hel

6.3

Mertonpl u3ydeHus: MakpolBosirouuu. llaneoHTonoruueckue MeTonbl u3ydeHHs s3Bomronuu. [lepexoanbie Qopmbl U
(duoreHeTHYECKUE PSSl OPraHU3MOB.

buoreorpapuyeckue Meronpl uszydeHus sBoirouuu. CpaBHeHue ¢iaopel M (ayHbl MAaTEPUKOB U OCTPOBOB.
buoreorpaguyeckue obnactu 3emiau. Buabl-sHIEMUKH U PETTUKTHI.

OMOpPHOJIOTMYECKHE U CPaBHUTEIbHO-MOP(POJOTUUECKHME METOJbl HM3Y4YEHHs OHBOJIOUMU. ['eHeTHuecKkne MeXaHU3MbI
HBOJIIOLIMY OHTOTEHE3a U MOSBJICHUS IBOJIIOLMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE U aHAJIOTUYHbBIE OpraHbl. PyniuMeHTapHbIe
OopraHbl U aTaBU3Mbl. MOJEKyIIpHO-TeHETUYECKHEe, OMOXUMUYECKHE W MAaTeMaTH4YEeCKHEe METOJIbl M3YYEHHs HBOJIOLHUU.
["omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TOCTPOSHUS (PUIIOT€HETUYECKUX JIePEBbEB.

XPpOMOCOMHBIE MYTaIlM1 U SBOJIIOLMSI TEHOMOB.

OO0mme 3akOHOMEPHOCTH (MpaBmiia) HBONMIOIMK. HeobpatnuMocTs sBomonMK. AnantuBHas panuanus. HepaBHOMEpHOCTH
TEMIIOB 3BOIOIUHI




6.4

Hayunble rumote3sl NPOUCXOXKIEHUS XKU3HU Ha 3emiie. AOuoreHe3 M maHcrepMmus. JloHaydHble NOpENCTaBICHUS O
3apOKICHUM KU3HU (KpealMoHU3M). [ unore3a mMOCTOSHHOTO caMO3apOXKIECHUs JKU3HHU U €€ OoIlpoBep:KeHHue onbiTamu O.
Penu, JI. Cnanmanuanu, JI. [Tactepa. [IpoucxoxkaeHne )KU3HU U aCTPOOHOIIOTHS.

OcHoBHBIE 3Tallbl HeopraHuueckod sBoitonuu. [lmanerapHas (reojoruyeckasi) SBONIONHSA. XHUMHYECKas 3BOJIOUS.
AOHWOTCHHBIN CHHTE3 OpraHWYecKuX BemecTB u3 Heoprannueckux. OnsiT C. Mmmiepa u I'. FOpu. O6pa3oBaHue moJmmMepoB
n3 moHoMepoB. KoanepBatHas runote3a A.M. OmapuHa, runore3a nepBuvyHoro OympoHa [[x. XoinjgelHa, reHEeTHYECKas
runote3a . Mémnepa. Pubosumel (T. Yek) m rumore3za «vupa PHK» V. I'mnbGepra. ®opmupoBanue MemOpaH u
BO3HHUKHOBEHHUE MPOTOKJIETKH.

Hctopus 3eman u MeTob1 € u3ydenus. Mckomnaemple opranudeckue octatku. ['eoxpononorus u e€ metoabl. OTHOCUTENbHAS
1 a0COIIOTHAsA reoXpoHoorus. ['eoxpoHonoruueckas ImKasua: S0HbI, SPbl, IEPUOJIBL, STTOXH.

HauanpHpie 3Tambl opraHudeckoi sBoironuu. [losiBieHHe ¥ HBOMIOLMSA NEPBBIX KIETOK. OBOJIOIMS MeTaboiu3ma.
BosHukHOBeHHEe nepBbIX dKocucTeM. CoBpeMeHHbIE MUKPOOHBIE OMOIJIEHKM KaK aHaJor MepBbIX Ha 3eMje COOOIIEeCTB.
Crtpomaronutsl. [IpokapruoThl U 3YKapHOTHI.

[TpoucxoxaeHue 3yKaproT (CMMOMOreHe3). DBOIIOIMOHHOE MTPOUCXO0XKACHNE BUPYCOB. [Iporcxok1eHne MHOTOKIETOYHBIX
Oopranu3MoB. BO3HHKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKIIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl HBOMIONMU BBICHIUX pacTeHuid. OcHOBHBIE apoMopo3bl pacTeHuil. BbIxon pacTeHwil Ha cymry.
[TosiBneHne copoBBIX pacTeHUN U 3aBOeBaHUE UMU cyld. CemeHHble pacTeHus. [IporcxoxaeHne IBETKOBBIX pACTEHUM.
OcHOBHBIE 3Tallbl SBONIOIUH KUBOTHOrO Mupa. OcHOBHBIE apoMopdo3bl KUBOTHBIX. Bennckas dayna. KemOpuiickuit
B3pbIB — IOSIBIICHUE COBPEMEHHBIX THUMOB. llepBhie XOopmoBble kKUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUSA IO3BOHOYHBIX.
[Tpoucxoxaenue ampuoduii u pentuinid. [Ipoucxoxaenne miaexkonutamux U ntull. [IpuHmmn xirodyeBoro apomopdosa.
OcBoeHne O0eCIO3BOHOYHBIMU M TIO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PasBuTtre >ku3HM Ha 3emiie TO dJpaM M TEpUOAaM: apXei, MPOTEepOo30H, Maneo30i, Me3030H, KaiHo30i. OOmas
XapakTepUCTUKA KJIMMAaTa U TeOJIOTMUYEeCKUX TmporeccoB. [losBieHre ©  pacuBeT XapakTEPHBIX OPraHU3MOB.
Yrineobpa3zoBaHuUE: €0 YCIOBUS U BIMSIHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHUST — 3KOJIOTMUECKHE KpU3HUChl mponuioro. I[IpuymHBl M CHEACTBUS MAacCCOBBIX BBIMUPAHMIA.
CoBpeMeHHBI YKOJIOTUYECKUI KPU3UC, €T0 0COOCHHOCTH

6.5

Paznenbr u 3amaun anTpomnonoruu. Meroasl anTpornoiorud. CTaHOBIECHUE MPEICTABICHUNA O MPOMCXOXKICHUH YEIOBEKa.
CoBpeMEHHbBIC HAYIHBIC TEOPUH.




CXO0ACTBO YeJoBeKa C JKUMBOTHBIMH. CHCTeMaTHUYECKOE IOJOKEeHHE denoBeka. CBUIETENhCTBA CXOJCTBA 4YEJIOBEKA C
JKUBOTHBIMHU: CpPaBHHUTEIbHO-MOp(doIoruueckue, >SMOpHOJIOTHYECKUE, (HU3UOJIOTO-OMOXUMHYECKHUE, TIOBEJICHUCCKHE.
OTanyus 4enoBeKa OT )KUBOTHBIX. [IpsAMOX0KIeHHE U KOMIUICKC CBSA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta
Y BTOPOM CUTHAJIbHOU CHCTEMBI.

JBwxymme cuibl ((hakTopbl) aHTpOIIOreHe3a: OnoIorndeckue, conuaibabie. COOTHONMIEHNE OMOIOTHYECKUX U COIMATbHBIX
(aKTOpOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJIUU aHTPOTIOTreHe3a. ABCTPAIIONUTEKH — JBYHOTHE MPEIKH JIIOAeH. UeIoBeK yMeblid, epBbIe H3TOTOBICHUS
opynuii Tpyna. YenoBek mpsMOXOASIIMKA W MEpBBIA BBIXOJ Joaed 3a mpenensl Adpuxu. YenoBek reiaenbOeprckuii —
o0l MpeloK HEeaHJEPTaJbCKOTO 4YeJIOBEKa M 4YelloBeKa pazyMHoro. YenoBek HeaHIEpTalbCKUN Kak BHUJI JItOJeH
XOJIOHOTO KJIMMaTa. YenoBeK pa3yMHBIH COBPEMEHHOTO THIMA, JICHHCOBCKHUN YEIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npeaenamMu AQppukwu.

DBOJIOIUS COBPEMEHHOTO 4YesoBeka. EcTecTBeHHBI OTOOp B MOMYMALMAX 4YelloBeKka. MyTallMOHHBIA Tpolecc |
nonumMopdusm. [lonynsiuonHbie BOIHBI, Apeiid TeHoB, Murpanus u «3PpQGexkT oCHOBATENS» B MOIMYJIALUIX COBPEMEHHOTO
yeJIoBeKa.

YenoBeueckne pacel. [lonarue o pace. bonbimme pacekl: eBporeougHas (eBpasuiickas), aBCTpajo-HETPOMIHASL
(9KBaTOpHANibHAS), MOHTOJIOUAHAS (a3UaTCKO-aMepUKaHCKast). BpeMs u myTu pacceneHus 4eloBeKa Mo riaHeTe. EMuHCTBO
yenoBedyecknx pac. HayuHas HecocTOSATENbHOCTh pacu3ma. [IpucrocoOIeHHOCTh 4YeloBeKa K Pa3HbIM  yCIOBHSIM
OKpYykarolie cpenbl. BiusHue reorpadudeckoii cpensl u qperida reHoB Ha MOpGhOIOTHIO U (PU3HOJOTHIO YETTOBEKa

DKOCHUCTEMBI U npucymue MM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxosiorun. CBs3b 3KOJOTUU C IPYTMMH HayKaMHu.
Mertons! sxonoruu. [ToneBbie HaOmMOIEHU. DKCIIEPUMEHTHI B 3KOJIOTHHU: MPUPOJIHBIE U JJabopaTopHble. MoaenupoBaHue B
9KOJIOTMH. MOHUTOPHHT OKPY>KatolLel CpeJibl: JTOKaIbHbII, pETHOHAIBHBINA U I1100aIbHbIHI

7.2

Okosnoruyeckue (QakTopbl U 3aKOHOMEpPHOCTH MX JAeiictBus. Knaccuduxanus skomormdyeckux (pakTopoB: aOMOTHUYECKUE,
OnoTuyeckue, aHTpororeHHsle. OOIIMEe 3aKOHOMEPHOCTH JAEUCTBUA SKosnoruueckux ¢akropon. IlpaBuno munumyma (K.
[Mmnpenrens, F0. JInbux). TonepaHTHOCTb. DBPUOHOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

AbGuotnueckue ¢akrtopbl. CBeT Kak skojormyeckuil ¢akrop. JleiicTBHe pa3HBIX YYacTKOB COJIHEYHOTO CIIEKTpa Ha
OpraHU3MBbl. JKOJOTMYECKHE TPYMIbl PACTEHUM W JKMBOTHBIX 110 OTHONIEHWIO K cBeTy. CHUrHalbHas poJib CBeTa.




DoTONEPUOAU3M.

Temmneparypa kak 3Konorudeckuii ¢akrop. JleiictBue Temmneparypsl Ha opraHu3Mbl. [IOHKHIIOTEpMHBIC U TOMOHOTEPMHBIC
OpraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

Brnaxnocts kak skonormdeckuid gaxrop. IIpucnocobnenus pacteHuil K noaaepxanuio BogHoro Oananca. Knaccudukanums
pacTeHuil 1o oTHoOIIEHUIO K Boje. [Iprucnocobaenns ;KUBOTHBIX K H3MEHEHHIO BOAHOTO PEKHUMA.

Cpeapl  oOWTaHUsS  OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3JYILHAs, [OYBEHHAas, [IyOMHHAas  MOJIOYBEHHa,
BHyTpuOpranudMeHHas. OU3NKo-XUMUYECKHEe 0COOEHHOCTH cpell 0OuTaHusi opranu3MoB. [lpucnoco6ienus opraHu3MoB K
JKU3HU B Pa3HBIX cpeax.

buonornueckue putmbel. BHemnue u BHyTpeHHUE puTMbl. CyTOUHbIE W TOAWYHBIE PUTMBL [IpHcrnocoOieHHOCTD
OpPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUN KU3HU.

Kuznennsie ¢popmbl opranu3mMoB. [lonstue o xuzHeHHOU dopme. KusHeHHbIE (HOPMBI PACTEHUMN: IEPEBhs, KYCTAPHUKH,
KYCTapHUYKH, MHOTOJICTHHUE TpPaBbl, OJHOJETHHE TpaBbl. KuU3HEHHbIE (HOPMBI KUBOTHBIX: TUIPOOHOHTHI, T€OOHMOHTHI,
a’poOuoHTHL. OCOOEHHOCTH CTPOCHHS U 00pa3a KHU3HU.

buotnueckue QaxToprl. Buasl 6GMoTHYECKUX B3aUMOJEHCTBUI: KOHKYPEHLMS, XWUIIHUYECTBO, CUMOHMO3 M €ro (OpMBbL.
[TapasuTtu3Mm, Koomepamusi, MyTyalu3M, KOMMEHcCAlu3M (KBapTHPAHTCTBO, HaxjeOHU4ecTBO). Herpoduueckue
B3aMMOJIeCcTBU (Tonnueckue, hopuueckue, padpudeckue). 3HaueHnEe OMOTUYECKUX B3aUMOJICHCTBUN ISl CYIIECTBOBAHHMS
OpraHu3MOB B cpezie ooutanus. [[pMHIINIT KOHKYPEHTHOTO HCKIIIOUEHUS

7.3

OKOJIOTUYECKHE XapaKTepUCTUKU momyssiiuu. [lomynsius kak Ouonoruyeckas cuctema. Pojib HEOIHOPOAHOCTH CpEpbl,
¢uznueckux OapbepoB MU OCOOEHHOCTEH OMOJIOrMM BHUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpHI MOMYJISLHUH.
OcHOBHbIE MOKa3aTeNU MOMYJSALUUN: YACICHHOCTD, IJIOTHOCTh, BO3pAcTHAs U MOJIOBAsi CTPYKTYpa, POKIAEMOCTh, IPUPOCT,
TEMII pOCTA, CMEPTHOCTb, MUTPALUS.

DKkojoruyeckas CTpykTypa mnomyisiuu. OLeHKa YHMCIEHHOCTH NOMynsauuu. J[MHaMuKa NOMyJSIUH U €€ Perysiusl.
buotnuecknii NOTEeHIMAI MONYJIANUU. MoeIupoBaHue TUHAMUKHU MONYJSIUU. KpuBble pocTa YMCIEHHOCTH HOIYIISUU.
KpuBble BeDKMBaHUS. Perymisius 4McIeHHOCTH MOMYJSIUM: poib (GaKTOpOB, 3aBUCAIIUX U HE 3aBUCAIIMX OT IUIOTHOCTH.
DKojoruveckue crpareruu Buaos (I- u K-ctparerun).

[TonsiTue 00 »sKonoruueckod Hume Buga. MecrooOutanue. MHoromepHass Monenb dKkonoruueckod Humm JIx.M.
XarunHcoHa. Pazmepsl sxonorndeckoit HUIM. [loTeHmanbHas u peain3oBaHHas HULIM.

Bun kak cucrema nomynsiuil. Apeansl BHAOB. BuIbl M MX XU3HEHHbIE CTpaTeTMU. 3aKOHOMEPHOCTU IOBEJCHHUS U




MI/Il"paHI/Iﬁ JKHBOTHBIX. brojiorndeckne nHBa3uu YYXXCPOJHBIX BUI0B

7.4

CooOmiectBa opraHu3moB. buorieHo3 u ero cTpyktypa. CBsi3u MeXay OpraHu3MaMd B OHMOIIEHO3e. DKOCUCTEMa Kak
otkpeitasi cucrema (A./x. Tencnu). @yHKUMOHANIBHBIE OJOKM OPraHM3MOB B JKOCHCTEME: MPOAYIECHTHI, KOHCYMEHTHI,
penyuentsl. Tpoduyeckue ypoBHu. Tpoduueckue menu u cetd. AOuoTHueckue 010k sKocucTeM. [louBBl W Wbl B
sKocucTemMax. KpyroBopoT BemiecTB U MOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKA3aTeIN SKOCUCTEMbI. bruomacca 1 mpoayKius. DKOJIOTHYECKUE TTHPAMHIBI YHCENT, OMOMACChl U SHEPTUH.
HanpaBnennbie 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — CyKueccuu. [lepBUUHBICE W BTOPUYHBIC CYKIIECCHM M MX TNPHYHHBIL.
AHTpOIIOTeHHBIE BO3JICHCTBUS Ha cykKieccuu. KimmmakcHoe coobmectBo. bropaznooOpasue i mojHoTa KpyroBopoTa BEIIeCTB
— OCHOBA YCTOWYHMBOCTH COOOIIECTB.

[TpupomHble  SKOCHUCTEMBL.  AHTPOIIOI€HHBIE OKOCHCTEMBI.  Arposkocuctema. ArpoueHo3. Pazmuumsa  mexmy
AQHTPOIIOTEHHBIMU U TPUPOAHBIMH SKOCHCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoakocucteM. ['opoackas ¢uopa u (ayna. CHHaAHTpONHU3AIHs TOPOACKOM
¢aynbl. buomorndeckoe u X03sSHCTBEHHOE 3HAYCHHE arpOIKOCHCTEM M YpOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHHS
OCHOBHBIX B3aMMO/JICUCTBUI OPraHU3MOB B 3KOCUCTEMAX.

[TepeHoc PHEPTrUU M BEUIECTB MEXIY CMEKHBIMH SKOCHCTEMAaMHU. Y CTOMYMBOCTH OPTaHU3MOB, MOIMYJISIIUN U SKOCHCTEM B
YCIIOBHSAX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3JICHCTBUI

7.5

buocdepa — obmennanerapHas 0007104ka 3eMin, TAe CyHIeCTBYET WM CyIIeCTBOBaNa )u3Hb. Ydenue B.W. Bepraackoro o
6uocdepe. O6snactu 6nocdeps! u e€ cocran. JKupoe BeiecTBo Ouochepsl U ero GyHKIUH.

3aKkOHOMEPHOCTH CyIecTBoBaHusl Onocteprl. OcobeHHOCTH Omocephl Kak To0aTbHON 3KOCHCTeMBI. J[uHaMuueckoe
paBHOBecHe B Onocdepe. KpyroBopoTsl BemiecTB U OMOreoXuMHYECKHE IIUKIBI (YIaepoaa, a3oTa). PUTMUYHOCT SIBICHHUHN B
6uocdepe.

3onanpHOCTh Ouochepbl. [lonstHe o Omome. OcHOBHBIE OHMOMBI CyIIM: TYHIpPA, XBOWHBIC Jieca, CMEIIAaHHBIE W
IIMPOKOJIMCTBEHHBIE JIeCa, CTENH, CABaHHBI, ITYCTHIHH, TPONMWYECKUE Jieca, BBICOKOTOphs. KimMaT, pacTUTENbHBIN U
KMBOTHBIA MHP OMOMOB CYIIIH.

CtpyKTypa 1 GYHKIHS KHUBBIX CHCTEM, OI[CHKA X PECYPCHOTO MOTEHIHANA 1 OMOC(EpHBIX (PYHKIHIA

7.6

DKOJIOTHYECKHE KPU3HUCH M MX MPUYMHBL. Bo3nelicTBre yenoBeka Ha Ouochepy. 3arps3HeHne BO3ayImHON cpenbl. OxpaHa
BO3/IyXa. 3arpsi3HeHHE BOJHOM cpeapl. OxpaHa BOAHBIX pecypcoB. Paspymenue moussl. OXpaHa MOYBEHHBIX PECYpPCOB.
N3MeHeHue kimnmara.




AHTpPOIIOT€HHOE BO3/ICHCTBHE HAa PACTUTEIbHBINA U KUBOTHBIN Mup. OXpaHa pacTUTEIHLHOTO U KUBOTHOTO MHpa. OCHOBHbBIE
MPUHIUITIEI OXpaHbl PUpoasl. Kpacuslie kauru. Ocobo oxpansiembie npupoanbie Tepputopun (OOIIT). borannueckue campl
Y 300JI0TUYECKHE MMapKU.

OcHOBHBIE TPHUHIMIIBI YCTOMYMBOIO pa3BUTHUS YEIOBEUECTBA W MPHUPOJbL. PalroHanbHOE MPUPOAONOIL30BaHUE U
COXpaHEeHHEe OMOJOTHYECKOro pa3HooOpasus 3eMin

YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIAA YYEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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