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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no yue6HOMy mnpeametry "buonorus" (manee - 6uomorus) Ha
YpOBHE CpeiHero olIiero oopasoBanus pazpaborana Ha ocHoBe DenepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O06 ob6pazoBanuu B Poccuiickoit
Odeneparuny, GI'OC COO, Konnennuu mnpenojaBaHus y4eOHOro mpeaMmeTa
«buonorus» W OCHOBHBIX TOJIOKEHHM (denepanbHO padodeil mporpamMmbl
BOCITUTAHUSI.

VYuebnsii peamet «buonorus» yrayonénnoro ypoBHs uzyudenus (10-11
KJIACChl)  SIBISIETCS  OJHUM M3  KOMIIOHEHTOB  MPEAMETHOM  00JacTH
«EctecTBeHHO-HayuHble npeameTsy. CormacHo mnonoxeHusm PI'OC COO
npoduiibHbIe Yy4eOHBbIE NPEIMEThI, H3ydyaeMble Ha YriayOJEHHOM YpPOBHE,
SIBJISIIOTCS crtocoooM audpepeHimanuu o0ydeHus Ha ypOBHE CpeiHero oOI1ero
o0pa3oBaHMsI M MPU3BAaHBI OOECMEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
o0lUM, CpeIHUM OOIIKUM, CpeAHUM MNPOGEeCcCUOHATBHBIM U  BBICHIUM
oOpazoBanueM. B To jxe BpeMsi KaxkIbli U3 3TUX YUEOHBIX MPEIMETOB JOHKECH
ObITb OpPUEHTUPOBAH HA TMPUOPUTETHOE pEIICHHE O00pa30BaTENIbHBIX,
BOCIIUTATEIBHBIX W Pa3BUBAIONIMX 3aJ7a4, CBS3aHHBIX C MpodopHUeHTAIUEH
oOydJaronmuxcsi M CTUMYJIUPOBAaHHMEM HWHTEpeca K KOHKPETHOM 00JacTu
HAyYHOTO 3HAHMS, CBSI3aHHOTO C OWOJOTHMEH, MEAUIMHON, HKOJIOTHEMH,
MICUXOJIOTHEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebHOMYy npeamery "buonorus” ga€T mpeacTtaBieHHE O
IeIU U 3a7a4ax U3ydeHus ydeOHoro npeameta «buonorus» Ha yriyOn€HHOM
ypOBHE, omnpenenser 00si3aTeaIbHoe (MHBapUAHTHOE) MPEIMETHOE COJIepKaHUeE,
€ro CTPYKTypHpOBaHHE MO pa3jesiaM U TeMaM, pachlpeeseHHe IO Kiaccam,
PEKOMEHJIyeT IMOCJEA0BATEIbHOCTh U3YYCHHUS] y4eOHOTO MaTepualia ¢ yuéTom
MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO mpolecca,
BO3pPACTHBIX OCOOCHHOCTEW oOydarommxcs. B mporpamme 1o Ouosioruu
pean30BaH MPUHIIMIT MIPEEMCTBEHHOCTH C HM3Yy4YEHHUEM OHMOJIOTUM HA YPOBHE
OCHOBHOro obOmiero oOpa3oBaHus, Omarogaps dYemMy MPOCMaTPUBACTCS
HANPaBJICHHOCTh HA TOCJEIYIONIEe pa3BUTHE OMOJOTUYECKUX 3HAHHM,
OPUEHTHUPOBAHHBIX HA (POPMHUPOBAHNE E€CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
AKOJIOTUYECKOTO MBIIIUICHHSI, TIPEJICTABIIEHUNA O 3JI0pOBOM OOpa3e >KU3HH, Ha
BOCIIUTaHUE OEpe)HOTr0 OTHOIICHUS K OKpYKalllew mnpupojHoil cpeae. B
nporpamMme Mo OMOJIOTUM TaKKe MOKAa3aHbl BO3MOKHOCTH y4eOHOTO TMpeaMeTa
«buonorus» B peammzanuu  TpeboBanuit PI'OC COO Kk IUIAHHPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U TMPEAMETHBIM pe3yJibTaraM OOYy4YEeHHS U B
(GbopMHpPOBAaHWK OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIBHOU JEATEIHLHOCTH
oOydJaronuxcsi Mo OCBOCHUIO COJEp’KaHUSI OMOJIOTMYECKOr0 0Opa3oBaHUSI Ha
YPOBHE CPEJHET0 00111ero 00pa3oBaHus.

VYuebubiit  mpeamer «bwomorus» Ha  ypoBHE CpeAHEro  OOIIEero
oOpa3oBaHHs  3aBepiiaeT OWOJOTHMYECKOe oOpa3oBaHHWE B  IIKOJIE H
OPHEHTHUPOBAH Ha PACHIMPEHHUE U yriyOJeHue 3HAHUNA 00yJaronIuXcsi O )KHUBOU
MPUPOJIE, OCHOBAX MOJIEKYJISIPHOW W KIETOYHOW OHMOJIOTHH, dMOPHOJIOTHU U
OMONIOTUN Pa3BUTHSI, TEHETUKU, CEJICKIIMU, OMOTEXHOJOTUU, IBOJIOIMOHHOTO
YYECHHS U DKOJIOTHH.

N3yuenne yueOHOoro mpenmera «buonorus» Ha yriiyOJICHHOM YypOBHE
OPUEHTHUPOBAHO HAa MOJATOTOBKY OOYYAIOMIMXCS K MOCTEAYIOMEMY MOTYYCHUIO
Owonornyeckoro oOpa3oBaHWs B By3aX W OpPraHU3ANMIX  CPEIHETO
npodecCHoHaIbHOTO 00pa3oBanus. OCHOBY €ro CoJepKaHUs COCTaBJISET
cucteMa OMOJIOTHYECKUX 3HAHUH, MOTYYEHHBIX TPU U3YYCHUH 00yUYarOIIUMHUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKUX pa3iesioB OWOJIOTMHM Ha  YPOBHE



OCHOBHOTO o0Imero oobpazoBanus, B 10—11 kilaccax 3TH 3HAHUS TOJTYYalOT
passutHe. Tak, paciiupeHsl U yriayOiaeHbl OMOIOTHYECKUE 3HAHUSL O PACTCHUSIX,
KUBOTHBIX,  rpubax,  OakTepusix,  OpraHu3Me  4YeJioBeKa,  OOIUX
3aKOHOMEPHOCTSIX ~ KU3HM, JIOMOJHHUTEIbHO BKJIOYEHBI  OHOJIOTMYECKHE
CBEJICHUSI TPUKJIAJHOTO U TOUCKOBOTO XapakTepa, KOTOpPbIE MOXKHO
UCIIOJIb30BaTh KAaK OPUEHTUPBI [JIsi TOCJIEIYIOUNIEro BbIOOpa MpoQeccui.
Bo3moskHa Takke MHTerpaiusi OMOJOTUYECKUX 3HAHUU C COOTBETCTBYIOIIMMU
3HAHUSIMH, TOJYYEHHBIMU OOYYaIOIIUMHCS TPU U3YYCHUH (PU3MKH, XUMUH,
reorpaduu U MaTEMaTUKH.

Crpyktypa mporpaMMmbl o ydeOHOoMy mpeametry "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBI M SBOJIONMOHHBIM MOAXOABl K H3YYEHUIO OHOJIOTHH.
CormnacHo WM, W3y4aloTCS CBOMCTBa M 3aKOHOMEPHOCTH, XapaKTEpHBIC IS
KUBBIX CUCTEM Pa3HOTO YPOBHs OpraHU3allMM, BOJIOLUHA OPraHUYECKOTO MUpa
Ha 3emJie, COXpaHEHHs OUOJOTHYECKOTO pa3HooOpas3usi ruianetsl. Tak, B 10
KJIacC€ M3Y4yaloTCs OCHOBBI MOJICKYJISIPHOW M KIETOYHOM  OHOJIOTHH,
AMOPHUOJIOTUN U OMOJIOTHUH PA3BUTHS, TEHETUKHU U CEJICKIIUU, OMOTEXHOJOTUU U
CUHTETUYECKON OWOJOTUH, aKTYaJu3UPYIOTCS 3HAHUS OO0ydYarouuxcsi II0
O0O0TaHUKE, 300JI0TMH, aHaToMuH, (Qu3uonorun uyenoBeka. B 11 kmacce
U3YYarOTCs HBOJIIOIIMOHHOE YUEHHE, OCHOBBI SKOJIOTHUHU U yueHue o Ouocdepe.

VYyeOuniii npenmer «buonorus» TpU3BaH  00ECIEUUTh OCBOCHHE
oOyJaronuMucss OMOJOTUYECKUX TEOPUM M 3aKOHOB, WUJCH, MPUHIUIIOB H
paBui, JIEKAIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa, 3HAHUN O CTPOEHUHU, MHOTOOOpa3uu U OCOOCHHOCTSX KJIETKU, OpraHu3Ma,
MOMYJISIUU, OUOIIEH03a, SKOCUCTEMBI, O BBIJIAIOIIUXCS HAYYHBIX JTOCTUKCHUSX,
COBPEMEHHBIX  HCCIICIOBAHUAX B  OHOJOTHUH, TPUKIAJHBIX  ACIEKTaX
Ouonornyeckux 3HaHWUW. [l pa3BuUTHA W TOJJIEp)KaHUA  UHTEpeca
oOydaroruxcsi K  OWOJOTMM  Hapsay CO  3HAYUTENIBHBIM  00BEMOM
TCOPCTUYECKOr0 Marepuana B COICPXKAHUM IMPOTPaMMbl IO  OHOJIOTHH
MPELYCMOTPEHO 3HAKOMCTBO € HCTOPHEH CTAHOBJICHHS M Pa3BUTHs TOH WA
WHOUM 0051acTh OMOJIOTHH, BKJIAJOM OTEHYECTBEHHBIX M 3apYyOCKHBIX YUEHBIX B
penieHre BaXKHEHIIINX OMOJIOTUYECKUX U IKOJIOTHYECKUX MPOOIIEM.

Lens wu3ydenuss yuyeOHoOro mnpenmera «buonorus» Ha yriayOaéHHOM
ypOBHE —  OBJAJeHUE OOYyYalOUMMHUCA 3HAHUAMH O  CTPYKTYpPHO-
(YHKIIMOHATBHOM  OpraHW3allud  JKUBBIX CHCTEM  pa3HOro paHra W
npruOOpEeTeHNEe YMEHUI UCTIOIh30BaTh 3TU 3HAHUS B (DOPMUPOBAHUH HHTEpPECa K
omnpenenéHHor obyacT TMPOodEeCCHOHAIBHOW ACATEIbHOCTH, CBS3aHHOW C
Ouonorven, WM K BHIOOPY Y4eOHOTO 3aBeJACHUS IS MPOJOJDKCHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

JlocTikeHrne 1enu u3ydeHus ydeOHoro mnpenmera «buomorus» Ha
yrayOnEéHHOM YpOBHE 00€CIIeYnBACTCS PEIICHUEM CIICTYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMbl OHOJOTWYECKUX 3HAHWM: 00
OCHOBHBIX OWOJIOTHYECKUX TEOPHSIX, KOHIEMIUIX, TUIOTE3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M TpaBWjaX, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-
HAy4YHYI0O KapTHHY MHpa; O CTPOCHHH, MHOTO000pa3uu U OCOOCHHOCTSIX
OMONOTUYECKUX CUCTEeM (KJIeTKa, OpPTraHW3M, TOIMYJISIuUs, BUJ, OHOTEOIeHO3,
ouocdepa); O BBIIAIOIMIMXCS OTKPBHITUAX M COBPEMEHHBIX HCCIICIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE OOYyYalIMXCAd C METOJaMU TO3HAHUS >KUBOU MPUPOIBI:
MCCTIEIOBATEIbCKUMU  METOJaMH  OHOJIOTUYECKUX HayK (MOJICKYJISAPHON U
KJIETOYHOW OHOJIOTHH, SMOPHOJIOTMH W OWOJOTHUW pPa3BUTHsI, TEHETUKH U
CEJIKIIMM, OWOTEXHOJOTMM W CHUHTETUYECKOW OWOJOTHH, TaJICOHTOJIOTHH,



AKOJIOTMH); METOJAMH  CaMOCTOATENBbHOTO TMPOBEACHHUS OHOJOTMYECKUX
UCCJIeIOBaHU B JabopaTopud W B mpupoje (HaOMIOACHHUE, HU3MEPEHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJICHHE OOYYAIOMIMMHUCS YMEHUSMH: CaAMOCTOSITEIIbHO HAaXOAWTh,
aHAJIM3UPOBATh M MCHOJb30BaTh OUOJIOTHYECKYIO0 MH(OPMAIUIO; MMOJIb30BaATHCS
OMOJIOTUYECKONW TEPMUHOJIOTHEN U CUMBOJIMKOW; YCTaHABIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJOTUU M COIUATBHO-PKOHOMUYECKUMH U 3KOJIOTHYECKUMU
npoOiieMaMu 4YeJIoBeueCTBa; OIEHUBATH TOCIEIACTBUS CBOECH NEATEILHOCTH IO
OTHOUIEHUIO K OKpY)Kalolel MPUPOIHON cpeie, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO0  OKPYXAIOIIMX JIIOJIe; OOOCHOBBIBAaTH U  COOJIOJATH  MEPbI
nporiIakTUKN UHPEKIUOHHBIX 3a00J€BaHUM, NMPaBUJIa MTOBEJCHUS B IPUPOC
U oOecriedyeHus: 0€30MaCHOCTH  COOCTBEHHOW  KU3HENEATEIbHOCTH B
Ype3BbIYAMHBIX  CUTyallMsIX NPHUPOJAHOIO M TEXHOTEHHOTO  XapakTepa;
XapaKTepU30BaTh COBPEMEHHbIC HAYUYHbIE OTKPBITUS B 00J1aCTU OMOJIOTHH;

pa3BUTHE Y  OOYYalOIIMXCS  WHTEJUIEKTYaJbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW B TIpOIlecCe 3HAKOMCTBA C BBIAAIONIUMUCS OTKPBITUSIMH U
COBPEMEHHBIMH HCCJIEJOBAHUSIMHU B OMOJIOTHH, PEIIaeMbIMU €10 MpoOiieMamH,
METOJ10JI0T el OMOJIOTUYECKOTO UCCJIeI0BAHMUS], MIPOBEICHUS
AKCIIEPUMEHTAIBHBIX ~ HCCIEAOBaHUM, pemieHuss OMOJIOTUYECKHX  3ajad,
MOJIETTUPOBAHUST OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCITUTAHUE Y O0YYAIONINXCS IIEHHOCTHOTO OTHOIICHHS K JKMBOU MPUPOJIC
B IIEJIOM M K OTICIbHBIM €€ OO0BeKTaM | SBJICHUSM; (HOpMUPOBAHUE
AKOJIOTUYECKOM, TeHETUUECKOW IPaMOTHOCTH, OOIIEH KyJIbTYphl MOBEICHUS B
IPUPOJIC; UHTETPAIIUU €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHre O00y4arolUMUCS KOMIIETEHTHOCTH B palMOHAIBHOM
IPUPOAOIIOIH30BaHUU (COOIIOICHUE MPABUI TOBEACHUSI B MPHUPOJE, OXPaHBI
BUJIOB, SKOCHUCTEeM, Ouochepbl), COXpaHEHHUU COOCTBEHHOTO 370pOBbI U
3MI0POBbSl  OKpYXKAIOMIMX  JiroAew  (coOmrojeHuss Mep  NpodUIAKTUKU
3a00JIEBAHHUIA, obecrieyeHue 0€e30MMacHOCTH JKU3HENEATEIbHOCTU B
YpE3BBIYANHBIX CUTYAIUSIX MPUPOJTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
UCIIOJIb30BAHUSI OMOJIOTUYECKUX 3HAHUM M YMEHUH B MOBCETHEBHOMN KU3HU;

CO3JlaHME YCJIOBHM JJII OCO3HAHHOTO BbIOOpa  OOyYaromUMUCS
VHIUBUIYaJTbHON oOpa3zoBaTeabHON TPACKTOpUH, CITIOCOOCTBYIOIICH
MOCJIEYIOIIEMY MPOQPECCHOHAIIBHOMY CaMOOIPENEIEHNI0, B COOTBETCTBUU C
WHIVMBUYyaIbHBIMU UHTEPECAMH M MIOTPEOHOCTSIMHU PETHOHA.

OOmiee 4YMCIO YacoB, OTBEJACHHBIX HAa U3ydeHUE OWOJOTHU Ha
yrayOJeHHOM YPOBHE cpeaHero oOiero odpazoBanus, coctarisier 204 yaca: B
10 xnacce — 102 yaca (3 yaca B Hegemo), B 11 kmacce — 102 gaca (3 gaca B
HEJIEIIO).

OT60p opraHu3alMOHHBIX (HOPM, METOJIOB U CPEJICTB 00YUSHHSI OMOJIOTHHI
OCYIIECTBIISIETCS C YYETOM CHelM(DUKU €r0 COEp>KaHUs U HAIPaBJICHHOCTH Ha
MPOJIOJDKEHNE OMOJIOTMYECKOTO O0pa30BaHUS B OpPraHU3ALUSIX CPETHETO
MPO(ECCUOHAILHOTO U BBICIIETO 00pa30BaHUS.

OO0s13aTeNbHBIM  YCJIOBUEM MPH OO0y4YeHHHM OHOJIOTMH Ha YriyOJaEHHOM
YpOBHE SBIISICTCSI MPOBEJECHUE JTA0OPATOPHBIX M MpaKTHUecKuX pador. Taxxke
ydqacThe  OOyd4aromuxcsi B  BBINOJHEHWHM  MPOEKTHBIX U y4eOHO-
HCCIIEIOBATEIbCKUX Pa0OT, TEMaTWKa KOTOPBIX OMPECSACTCS YYUTEIeM Ha
OCHOBE HWMEIOIIMXCA MaTEePUATHHO-TEXHUYECKUX PECYypCOB M  MECTHBIX
MIPUPOIHBIX YCJIOBHUI.



COIEPKXAHUE OBYYEHUA
10 KJTACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouojioruss — KoMIUIeKcHasi Hayka. Kpartkas wucropus
pa3BUTHs Ouoyiornu. buonormdyeckue Hayku M H3y4aeMble UMHU MPOOJIEMBI.
dyHAaMEHTAIIbHbIC, MNPUKJIAAHBIE W TOUCKOBBIE HAyYHBIE HCCICHOBAaHUS B
OMOJIOTHH.

3HaueHue Ouosorud B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
Hay4yHOU KapTuHbl Mupa. lIpodeccun, cBszanHble ¢ Ouonorued. 3HaueHUE
OMONIOTUM B TPAKTUYECKON JEATEIBHOCTU YEJOBEKa: MEAMIIMHE, CEIbCKOM
XO03ICTBE, TPOMBILUIEHHOCTH, OXPaHE IPUPOIBI.

JdemoHcTpanumn

[Toptpersi: Apucrotens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y.
Hapsun, Y. I'apsein, I'. Mennens, B. U. Bepuanckuu, W. I1. IlaBnos, 1. U.
MeunukoB, H. . Basunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, O.
Kpuxk, 1. 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 TpenMer uzydeHusi omosoruu. CBOWMCTBA KUBBIX
CHUCTEM: E€IUHCTBO XUMHYECKOTO COCTaBa, IHUCKPETHOCTb M LEJIOCTHOCT,
CJI0KHOCTb U YIOPSAAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpIraHU3aLus,
CaMOBOCITPOM3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alMu >KUBBIX CHCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM,
TKAQHEBbIM,  OPraHU3MECHHBIA,  IOMYJAIUOHHO-BUIOBOM,  SKOCHUCTEMHBIN
(6uoreonenoTnueckuit), omochepusiii. Ilporneccrl, mpoucxoasIue B JKUBBIX
cuctemax. OCHOBHbBIC TPU3HAKHU >XUBOTO. JKU3Hb Kak (popma CyIecTBOBAHMS
marepud. Hayku, wu3yyarmue KUBbIE CHCTEMbl Ha PAa3HBIX YPOBHIX
OpraHu3alyu.

N3yuenue xxuBbIx cucteM. Meroabl Onosnorudeckoit Hayku. Habmroaenue,
U3MEpPEHUE, DOKCIIEPUMEHT, CcUCTeMaTu3auus, MertaaHaims3. [lonsatue o
3aBUCMMOW M HE3aBUCUMOW mepemeHHou. [lmanupoBanue 3sKkcniepuMeHTa.
[TocTanoBka u mpoBepka runore3. Hynesas runotesa. [lonstue BeiOOpKU U e€
JIOCTOBEPHOCTh. Pa3dopoc B Omonormyeckux maHHBIX. OIleHKa JOCTOBEPHOCTH
IIOJIYYEHHBIX PEe3yJIbTAaTOB. [IpUUHMHBI MCKaXEHUSI PE3YIbTATOB SKCIIEPUMEHTA.
[TonsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanumn

Tabmuubr 1 cxembl: «OCHOBHBIE TIPU3HAKU >KH3HWY», «buomormueckue
cuctembl», «CBOWCTBa JKHBOM MaTepum», «YPOBHU OpPraHU3alNMU KUBOU
npupoab», «CTpoeHre >XKMBOTHON KIETKW», « TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOTO opranusmMay, «buoreomnenos», «buocdepay, «MeTosl
W3yYECHUS )KUBOU MPUPOJIBI».

O6opynoBanne: jabopaTopHoe  000pyIOBaHWE JJiI  TPOBEICHUS
HaOJII0ICHUH, H3MEPCHHH, SKCIIEPUMEHTOB.

IpakTnueckass padora «Vicronb3oBaHWE pPa3TUYHBIX METOJIOB IMpHU
W3YyYECHUH KUBBIX CUCTEM.

Tema 3. buosiorust KjieTKku



Knerka — cTpykrypHO-QyHKIIMOHaNbHAA eauHuIA >kuBoro. Hcropus
oTKpeITHs KieTKku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. Ineiinen, P. BupxoB). OcCHOBHBIE MOJIO)KEHHUSI COBPEMEHHOM
KJIETOYHOM TEOPHH.

Meroabpl MOJEKYJISpPHOM W  KJIETOYHOM OWMOJOTHMU: MHMKPOCKOIIHS,
xpoMmarorpadusi, 31eKTpoPope3, METOJ MEUEHBIX aTOMOB, TUddepeHIraiIbHoe
HEeHTpU(PYTUPOBAHUE, KYJIBTUBUPOBAHHE KIETOK. M3yuenue uxcuposarHvlx
K1emok.  DIEeKTpoHHas  MUKpockonus. 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»,  «DJIEKTPOHHBIN
MUKpPOCKOT», «IcTOpUs pa3BUTHS METOIOB MUKPOCKOITAM.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl PacCTUTEIIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IIpakTuyeckas paGora «l3yueHue MeETOJOB KJIETOYHOW OHOIOTHHU
(xpomarorpadus, snexrpodopes, auddepeHInaIbHOoe EHTPUPYTHPOBAHHE,
[TLP)».

Tema 4. Xumnueckasi OpraHn3anus KJIETKH

XHUMUYECKHI COCTaB KIETKU. MaKpo-, MUKPO- B YJIbTPAMHKPOJIEMEHTHI.
Bona u e€ ponb Kak pacTBOPUTENS, pEareHTa, y4yacTUe B CTPYKTYPHUPOBAHUU
KJIETKH, TETUIOPETYJIAINU. MUHEpalbHbIE BEIIECTBA KIETKU, UX OMOJIOTHYecKas
poJib. PoJib KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckne BellecTBa KIETKU. buonormyeckune mnoauMmepsl. benku.
AMUHOKHCIIOTHBIM  cocTaB  OenkoB. CTPYyKTypbl OCJIKOBOM  MOJEKYJIBI.
[lepBuunasi cTpykTypa Oeiika, TENTUAHAs CBS3b. BTopuuyHas, TpeTUYHA,
yeTBEepTUYHAs CTPYKTypbl. JleHaTypanus. CsoiictBa 6enkoB. Knaccudukarms
6enkoB. buonornueckue GpyHKIUN OENKOB. [IpuoHul.

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

Jlumuael.  T'mapodunsHO-TUApOdPOOHBIE  cBoMcTBa.  Kraccudukarms
munuaoB. Tpurmunepuasi, Gochomunuabl, BOCKHU, crepouibl. buonorndeckue
byskiuu aunuaoB. OO0IMe CBOWCTBA OMOJIOTMYECKHMX MEMOpaH — TEKYy4ecCTb,
CIIOCOOHOCTH K CaM03aMbIKaHUIO, TIOJTYTPOHUIIAEMOCTb.

Hyxknennossie kucnotsl. JJHK u PHK. CtpoeHne HyKI€MHOBBIX KHUCIOT.
Hyxneorunsl. [Ipuniun kommiementapHoctu. [Ipasuino Yapradgda. Ctpykrypa
JIHK — nBoiinas crmpanb. MecTOHAXOXJICHHE W OHOJIOTHYCCKHE (PYHKIIUH
JHK. Buaer PHK. ®yuknun PHK B kietke.

Crpoenue monekynsl AT®. Makpospruueckue cBsa3u B MoJiekyiie ATO.
buonornueckue Gpynkiuu ATOD. BoccTaHOBICHHBIC TIEPEHOCUUKH, MX PYHKITUU
B Kietke. /[pyeue wnykneosuompugocamer (HT®D). CexBenmpoBanue JHK.
Memoobl eeHoMUKU, MPAHCKPUNMOMUKY, NPOMEOMUKLU.

CrpykrypHas  Ouojyorusi:  OMOXMMHUYECKME W Ouoduznyeckue
WCCJICIOBAaHMUS COCTaBa H MPOCTPAHCTBEHHOW CTPYKTYpbl OHWOMOJICKYJI.
Mooenuposanue cmpykmypel u  Qyukyuii OUOMONEKYL U UX KOMNIEKCOS.
Komnviomepuwiti  Ouzatin  u  opeanuueckuil cummes OUOMONEKYI U UX
HEenpupooHbIX AHANO208.

JdemoHcTpanuu



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

Huarpammbl: «Pacmpenenenne XUMHUYECKUX DJIEMEHTOB B HEXUBOU
npuponae», «PacnpeneneHue XUMHUYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIE».

Tabnuupr u cxemsl: «lleproguyeckas TadaMIa XUMHUYECKUX 2JIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOJIbI», «BeniecTBa B coctaBe opraHu3MoBy, «CTpoeHue
MOJIEKYJbl Oenka», «CTpyKTyphl O€KOBOM MONEKYJb», «CTpoeHHE MOJIEKYT
yraeBoaoBy, «CTpoeHue MOJNEKYJl JUNuIoB», «HyKIeMHOBBIE KHUCIOTBD,
«Ctpoenue Mosiekysibl ATOy.

O6opynoBaHue: XUMHAYECKasl MOCyAa U 000PyI0BaHUE.

Jlaboparopnasi 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: »yKapuoTHYEeCKass W Mpokapuotuuyeckas. CTpPyKTypHO-
(GyHKIIMOHATBHBIE 00pa30BaHUS KIETKHU.

Crpoenue mpokapuoTHdYecKod kieTku. KierouHnas cTeHka OakTepuil u
apxei. OCOOGHHOCTM  CTPOCHHUS  TeTepoTpodHOM W aBTOTPOPHOMA
MPOKAPUOTUYECKUX KIETOK. MeCTO U posib MPOKApHUOT B OMOIIEHO3aX.

Crpoenne ¥ (PYHKIIMOHMPOBAHHE  DYKAPUOTHYECKOM  KIIETKH.
[Inazmatnueckass memOpana (masmanemma). CTpykTypa I1a3MaTUYECKON
MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IUIa3MaTHYECKyl0 MeMOpaHy:
naccuBHbIN (nuddy3us, obneruéHnas auddysus), aKTUBHBIA (MIEPBUYHBIN U
BTOPUYHBIN aKTUBHBIA TpaHcnopt). [lomymnponumaemocts MmemOpanbl. Pabota
HATPU-KAJIMEBOr0 Hacoca. DHJOIMUTO3: 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, UX CTPOEHUE
u (QyHKIuU. B3anMoCBsI3b OJJHOMEMOpPAHHBIX OpPraHOUIOB KiIeTKH. CTpoeHHe
TPaHYJSIPHOTO peTuKyiayma. Mexanuzm Hanpaenenus 6enkos ¢ IIIC. Cunte3
pacTBOpUMBIX OeskoB. CHHTE3 KJIETOUYHBIX MeMOpaH. [ nagkuii (arpaHysipHbIii)
SHOIUIa3MaTHUeCKuil peTukynyMm. CekperopHas QyHKIM amnmapata [ oibmKu.
Moougpuxayus 6enxos 6 annapame I'onvoxcu. Copmuposka benkos 6 annapame
Tonvoorcu. TpaHCTIOPT BeElIECTB B KiIETKE. Bakyosn pacTUTENBHBIX KIIETOK.
Knerounsriit cok. Typrop.

[TosyaBTOHOMHBIE ~ OPraHOWIBI  KJIETKW: MHTOXOHJIPUHM, TUIACTHUIIBI.
Ilpoucxoorcoenue  mumoxonwoputi  u  naacmuo.  Cumouocenez  (K.C.
Mepeoickosckuii, JI. Mapeynuc). CtpoeHue u (QyHKIIMM MHUTOXOHJIPUN H
mactua. [lepBudnbie, BTOPUYHBIC U CJIOKHBIE TUTACTH I (DOTOCUHTE3UPYIOIUX
3YKApUOT. XJIOPOILIACTHI, XPOMOILUIACTHI, JISNKOIUIACTHI BBICHINX PACTCHUM.

HememOpanubsie  opranowabl  kineTku  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 U PECHUYEK.
MukpoTtpyOouku 1uTomiasmel.  LleHtpuonb. benku, accoyuuposauHvie ¢
MUKpoguiamenmamu u Mukpompyoouxkamu. Momophuie denxu.



SAnpo. Obonouka sapa, XpOMaTH, KapUoIlia3ma, SAPBIIIKH, UX CTPOSCHUE
u ¢yHKuuu. AnepHuiii 6enkoBbii MaTpukc. [IpocTpaHcTBEHHOE pacnoioKeHHe
XpOMOCOM B HHTepda3HOM sijpe. Jyxpomamun u 2emepoxpomamut. benaxu
XpOMaTUHA — TUCTOHBI. /[unamuka s0epHou 00070uYKu 8 mumosze. SoepHvili
MPAHCcnopm.

Knerounsle BrmodyeHus. CpaBHUTEIbHAST XapaKTEPUCTUKA  KIIETOK
IyKapHuoT (PacTUTEIBHOM, )KUBOTHOM, TPHOHOI).

JdeMoHCcTpanuu

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

Tabmuubr u cxembl: «CTpOEHUE PYKAPUOTHUECKOU KIETKW», «CTpoeHue
KUBOTHOM  KJeTkn», «CTpoeHHe pacTUTeNbHOM KieTku», «CTpoeHue
MUTOXOHAPUWY, «AApo», «CTpoeHne MPOKAPUOTUIECKON KIETKN.

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

Jlaboparopnasi paGora «lI3ydyeHuwe CTpO€HHS KIETOK pa3IUYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «l3yueHue CBOMCTB KJICTOUHON MEMOPAHBD».

Jlaboparopnasi padora «/ccrnenoBaHue Mmia3Moiu3a U Jeraa3Moian3a 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: aBTOTPOGHBIN U TeTepoTpodHBIM. YdacThe KuUCIopoja B
OOMEHHBIX Tpolleccax. JHEPreTUYecKoe O0ECIeUeHHE KIETKH: IMpEeBpaIlieHHe
AT® B o00MmeHHBIX mporeccax. {OEpMEHTATUBHBIM XapaKTep peakIui
KJIETOYHOTO MeTabonuzma. DepMeHThl, UX CTPOCHHUE, CBOMCTBA M MEXaHU3M
nevictBua. Kodepmentel. Otinuus  (GEepMEHTOB OT  HEOPTraHUYECKUX
KaTanu3aTopoB. beIKu-aKTHUBATOPbl W OCNKU-UHTHOUTOPHI. 3aBUCUMOCTH
CKOpOCTU (DEPMEHTATUBHBIX PEAKITNI OT Pa3INYHBIX (PAaKTOPOB.

IlepBrUYHBI CUHTE3 OpPraHMYECKUX BEIIECTB B KieTKe. DOTOCUHTES.
AHoxcueennwvlll U okcueeHuwili hpomocunmes y oaxmeputi. Ceemocobupaiowjue
nueMeHmsl U NUSMEeHMbl pPeaKyuoHHo2o yeHmpa. Pollb XJIOPOILIaCTOB B
nporecce porocunresa. CBeroBas u TeMHOBas (a3bl. DPomoodvixanue, Cs., Cq. u
CAM-munst  ¢pomocunmesa. IlpomyktuBHOCTh  (orocuHTe3a. Brusnwue
paznu4HbIX (AKTOPOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHUEe (POTOCUHTE3A.

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

AHaspoOHbie opranu3Mbl. Buasl Opokenus. [IpomykTbl OpoxkeHUs U ux
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTMH U BO30YIUTENN OOJIE3HEH.

AspoOHBIe OpTaHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
[TogroroBuTenbHBIM dTan. [THMKOIW3 — OECKHUCIOPOJHOE PACIHICTUICHUS
TJIFOKO3BI.

buonornueckoe okuCIEHUE, WM KIIETOYHOE JIbIXaHWEe. Pojb MUTOXOHApUHT
B Ipoleccax  OHMOJOTHMYECKOTO  OKHCiIeHHus.  Llukimuyeckwe  peakmum.
OxkucnaurensHoe (ochopuiipoBanne. Juepeus MemMOPAHHO20 2paoueHma
npomonos. Cuumesz AT®.: paboma npomonnoti ATD-cunmaswi. IlpenmyrecTra
a’poOHOr0 TyTH OOMEHa BEIIECTB IMepea  aHadpoOHBIM. Ih(HEKTUBHOCTH
SHEPIreTUIECKOro OOMEHa.



JdeMoHCcTpanuu

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

Tabmuubr u  cxembl: «@DOTOCHUHTE3», «DHEPreTUYECKUl OoOMeH»,
«buocuntes 6enkay, «CtpoeHue pepmMeHTa», «XEMOCHUHTE3Y.

O6opynoBanue: CBETOBOM MHUKPOCKOTI, o0opynoBaHue U1t
IPUTOTOBJICHHS IOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAPaTOB.

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

Jlaboparopnasi padora «l3ydyeHue (epMEHTATUBHOIO pacIIEIIICHUS
NEPOKCHJIa BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIETKAX).

Jlaboparopnasi padora «CpaBHeHHEe mpoueccoB (OTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHast padora «CpaBHEHHE MPOLIECCOB OPOIKEHUS U JIBIXAHUSD).

Tema 7. HacaeacrBenHass uHGOpMAaLUS U Peau3alus €€ B KIeTKe

Peakunn wmaTpuuHOoro cuHrte3a. lIpUHIOUII KOMIUIEMEHTApHOCTH B
peakIMsIX MaTPpUYHOrO CHUHTE3a. Peanuzaius HaciaeICTBEHHOW HH(OpMAIUU.
I'eneTnueckuii ko, ero cBoicra. Tpanckpunuus — MatpuuHblili cuare3 PHK.
[IpyHIMOBI ~ TPAHCKPHUIILIMHU:  KOMIIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTD,
acuMMmeTpuaHOCTh. Co3pesanue mampuynvix PHK 6 sykapuomuueckou kiemke.
Hexooupyrowue PHK.

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

Cogpemennvie npeocmasierus o cmpoenuu 2eHos. Opranuzaisi reHoMa y
POKApUOT U 3YKApUOT. Perynsanus akTHBHOCTH T'€HOB y Mpokapuot. ['unoresa
onepoHa (®. Kako0, XK. MaHno). MonexynsapHvle Mmexanusmovl IKCNPeCccul 2eH08
y oykapuom. Ponb xpomamuna 6 pezynrayuu pabomel 2enog. Perymsuus
0OMEHHBIX MPOIECCOB B KieTke. KiieTounbiii romeocTas.

Bupycel — HekjeTouHble (GOpPMBI JKU3HU M OOJIMTATHBIE Iapas3HTHI.
CtpoeHre TpPOCTBIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennotiit yuxn J[HK-cooeporcawux supycos, PHK-cooepocawux eupycos,
baxkmepuogacos. Obpamuas mpanckpunyus, pesepmasa, uHmezpasda.

Bupycubsie 3aboneBaHus dYenoBeKa, JKUBOTHBIX, pacteHuit. CIIN/,
COVID-19, conmanbHpie 1 MEIUIIMHCKHUE MPOOIEMBI.

Buoungopmamura: unmeepayus u ananuz 6oavuiux maccusos («bigdatay)
CMPYKMYPHLIX Ouoio2udeckux oarHvlx. Hanomexuonocuu 6 oOuonocuu u
meouyune. Ilpoepammupyemvie  @dynkyuu  oenxos. Cnocobvt Odocmasxu
Jlekapcms.

JdemoHcTpanumn

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

Tabmuiel m  cxeMbl: «buocuHTe3 Oenka», «l['eHeTHUECKUI KOI»,
«Bupyce, «baktepuodarmn.

IpakTnueckas padora «Co3nanue MOAEIIA BUPYCA».

Tema 8. ’Ku3HeHHBIH IUKJI KJIETKH

Krnerounslii 1uki, ero mepuoabl W perymsmus. Mutepdaza u MHTO3.
OcobeHHOoCTH TPOIECCOB, MpoTeKaronmx B uHtepdasze. [loaroToBka KIETKU K
nenenuto. IIpecunrernueckuit  (MOCTMUTOTUYECKUM), CHUHTETHYECKUA U
MOCTCUHTETUYECKUH (MPEMUTOTUIECKUN ) TIEPHOIBI MHTEP(DA3BI.

Marpuunsin cuarte3 JHK — perumkanus. [Ipunanuner permmkanun JITHK:
KOMIUIEMEHTAPHOCTh, TMOJYKOHCEPBAaTUBHBIA CHUHTE3, aHTUIAPAJUICIbHOCTD.



Mexanusm perukannu JJHK. Xpomocomsl. CTpoenue xpomocom. Tenomepsl u

TeaoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIl. JIAIIIOMIHBIN U
raruiouHeIM  HAO0Opel XpoMocoM. ['oMosormunble XpomocoMbl. [lonoBbie
XPOMOCOMBI.

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

Perynsauus Mmutotnueckoro nukia kietku. [Iporpammupyemast kiieTouHas
rubesp — arnomnTos.

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

JdeMoHCcTpanuu

Tabmuupr 1 cxembl: «KU3HEHHBIM LUK KIETKW», «Muto3», «CTpoeHue
xpomocomy, «Pemmkanus JJHK.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpoIpenaparbl: «MwHto3 B
KJIETKAaX KOPELIKA JIyKa.

JlaGopaTtopnass  padora  «M3yueHne XpoMOCOM Ha  TOTOBBIX
MHUKpOIIpernaparax».

Jlaboparopnasi pabdora «HaOmiomenue muTO3a B KIETKaX KOHYMKA
KOpeIlKa Jiyka (Ha TOTOBBIX MUKpOITpenapaTax).

Tema 9. CTpoenne u QyHKUNHM OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKIIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

OcOoOEHHOCTH  CTPOEHUS U  JKU3HEACSATEIBHOCTH  OJHOKIJIETOYHBIX
opraHu3MoB. bakTtepuu, apxeu, OJHOKIETOYHBbIE TPHUOBI, OJHOKJIETOUYHBIC
BOJOPOCTH, APYrue NpOoTUCThI. KOJIOHNaNbHbIE OpraHU3MBl.

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

Tkanu pacrenmii. Tumel pacTUTENbHBIX TKaHE: o0Opa3oBaTeNbHas,
MOKPOBHAsI, MPOBOSAIIAS, OCHOBHAsA, MexaHudeckas. OCOOEHHOCTH CTPOCHHS,
GYHKIIMN 1 PacTONIOKEeHUs TKAaHEH B opraHax pacTECHUM.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIbI )KUBOTHBIX TKAHEM: SIIUTEIINAIbHAS,
COCIMHUTENbHASA, MblleyHasi, HepBHAsA. OCOOEHHOCTH CTpOEHUS, QYHKIUN U
pPAacMoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbel U
CHUCTEMBI OPraHOB JKMBOTHBIX M 4eyioBeKa. OYHKIMU OpPraHOB U CHUCTEM
OpPTaHOB.

Omnopa Tena opranu3mMoB. Kapkac pacrenuii. Ckenerbl OTHOKIETOUYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblid U1 BHYTpeHHUH ckeneT. CTpoeHue u
TUIBI COEAUHEHUS KOCTEN.

JIBukeHne OpraHu3MoB. JIBH)KEHHME OJHOKJIETOYHBIX OPraHU3MOB:
amM&0ouTHOE, )KTYTUKOBOE, PECHUYHOE. J|BUKEHNE MHOTOKJIETOYHBIX PACTCHUI:
TPONU3MBI M HACTHU. J|BH>KEHWE MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbImieuHas cucrema. Peduiexc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opramu3zmoB. lloryomenue BOAbI, YIJIEKUMCIOIO rasa |
MHMHEPAJIbHBIX BEIIECTB pacTeHUsiMU. [Iutanue kuMBOTHBIX. BHyTpHnonaocTtHoe
M BHYTPUKIETOYHOE TMHIIEBApeHUE. lIuTaHue T1O3BOHOYHBIX JKUBOTHBIX.
Otnensl  OUIIEBAPUTENBLHOrO  TpakTa.  [luieBapuTeNbHBIE — KEJE3bI.
[InmeBapuTenpHas cucTemMa 4ea0BeKa.



Jlpixanne opranusmoB. Jlpixanue pacreHuil. JlpIXaHue IKUBOTHBIX.
Huddysus razoB uepe3 NoBepxXHOCTh KieTkU. KoxHoe apixanue. JlpixaTenbHas
noBepxHOCcTh. JKabepHoe u Jné€royHoe JbixaHue. JIpIxaHWE TO3BOHOYHBIX
JKUBOTHBIX M YEJOBEKA. OBOJIIOLIMOHHOE YCIOXKHEHHE CTPOCHUS JIETKUX
NO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenbHas cucTeMa 4eloBeKa. MexaHu3m
BEHTWISIIUU JIETKUX Yy MNOTUL W MJIEKONUTAOMUX. Perynasuus IpIXaHwus.
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 U KpoBb. Kpyru kpoBooOpamieHusi. DBOJIOIHOHHbBIE
YCIOKHEHUSI CTPOEHUS KPOBEHOCHOM CHUCTEMBI IMO3BOHOYHBIX IKUBOTHBIX.
Pabora cepana u eé perymsus.

Beigenenue y opranusMoB. Beinenenue y pacrenuil. Beimenenue y
#KUBOTHbIX. CoKpatutenbHble Bakyosid. Opranbl BeiaesieHus. DuibTpanus,
CeKpelrs MW O00paTHOE BCachlBaHME KAaK MEXaHHU3Mbl pPaOOThl OpPraHoB
BbiJieieHUsA. CBsI3b TMOJOCTH Tela C KPOBEHOCHOW W BBIJACIUTEIBHOU
cucreMaMu. BbleneHre y II03BOHOYHBIX >KMBOTHBIX M 4enoBeka. lloukw.
Crtpoenue u GpyHkimonupoBanue Heppona. OOpa3oBaHre MOYH Y YEIOBEKA.

3ammTa y OpraHu3MOB. 3alllUTa Y OAHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuil M LMCTHI MPOCTEHIMX. 3alllUTa y MHOTOKJIETOYHBIX PACTCHHI.
Kyrtukyna. Cpeactsa macCUBHOM M XUMHAYECKOU 3a1UThI. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HMX IPOU3BOJHEIE.
3amura opranu3zmMa ot 6ose3Hel. UMMyHHas cuctema yenoBeka. Kietounsiii u
rYMOpaJIbHBIA UMMYHUTET. BpokI€HHBIN U TIPUOOPETEHHBIN crienuuiecKuit
UMMYHUTET. Teopust KiIoHaIbHO-ceNekTuBHOr0 nMMmyHurera (I1. Dpnux, ©. M.
bepuer, C. ToueraBa). BocnanutenbHble OTBEThl OpraHu3MoB. Poib
BPOXKJIEHHOTO UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHU.

Paznpaxxumocte W peryisanus y OpraHu3sMmoB. Pasapaxumocts y
OJHOKJIETOUHBIX OpPraHu3MoB. Takcucel. Pa3gpaxuMocTs U peryisuus y
pactenuid. PocToBbIE BElIECTBA U UX 3HAYCHHUE.

HepBHas cucrema u pediektopHas peryisiiusi y >KUBOTHbIX. HepBHas
cucteMa U €€ OTHENbl. OJBOJIONUOHHOE YCJIOKHEHUE CTPOCHHS HEPBHOMU
CUCTEMBI Yy >KMBOTHBIX. OTIEIbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX.
Pedunexc u pednekropHas ayra. be3ycioBHbIEe U yCIIOBHBIE PEQIICKCHI.

['ymopanbHas peryssanus 1 SHIOKPUHHASI CUCTEMA )KUBOTHBIX U YEJIOBEKA.
JKenes3pl HSHOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBHE TOPMOHOB.
B3auMocBs3p HEpBHOW M SHIOKpUHHOW cucteMm. ['mnoramamo-runoduzapHas
cucTeMa.

JdemoHcTpanumn

[Toptper: W. I1. I1aBnos.

Tabmuubr u cxemsl: «OIHOKIETOYHBIE BOJOPOCTN», «MHOTOKJIETOYHBIC
BoJlopociny, «bakrtepun», «lIpocteiimme», «Opranbl IIBETKOBBIX PACTEHUNY,
«CuctemMbl OpraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpOEHHE
HaceKoMbIX», « Tkanu pactenuit», «KopHeBsie cucteMbl», «CTpoeHue cTedsy,
«CTpoeHue JIMCTOBOM MIACTUHKNY», « TKaHU KUBOTHBIX», «CKEJIET YeT0BEKa,
«IInmeBapurensHas cucrema», «KpoBeHocHass cucrema», «JlpixarenpHas
cucrema», «HepBHas cucrema», «Koxa», «MpllieuHas  cuUCTEMay,
«BbrgenurenbHas cucremay, « HIOKPUHHAsA cUcTeMay, «CTPOECHHUE MBI,
«Ammynurer», «KumeynonosoctHeie»y, «Cxema MNHUTaHUS  PACTCHUI»,
«KpoBEHOCHbIE CHCTEMBl TO3BOHOYHBIX KUBOTHBIX», «CTpoeHuEe THUAPBI»,



«Crtpoenue mnaHapumn», « BHyTpeHHEe CTpOECHHE NOXKIEBOT0 uyepBs», «HepBHas
cuctemMa pwid», «HepBHas cucrema ssrymku», «HepBHas ~cucrema
npecMbikatomuxcs», «HepBHas cucrema nTuny», «HepBHas cucrema
MIIeKOnUTaromuXx», «HepBHas cuctema yenoBeka», «Pedriexcy.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOTIpENapaThl OJJHOKIETOUYHBIX
OpraHW3MOB, MHKpONpenapaTbl TKAaHEW, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIHH
HACEKOMBIX, UTJIOKOXKHX, JKUBbIE K3EMIUIIPbl KOMHATHBIX PACTEHHM, TepOapuu
pacTeHMil pa3HbIX OTIEIOB, BIIAXKHBIC MpENapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyJoBaHuE MJig JEMOHCTPAIlMM TOYBEHHOTO W BO3JYIIHOTO IHUTAHUS
pacTeHuM, paclleryieHus Kpaxmana U OeNKOB MoJ JeHCTBUEM (DEepMEHTOB,
o0opyoBaHUE Jii JAEMOHCTpPAllMM OMbBITOB MO U3MEPEHHUIO >KHU3HEHHOMN
€MKOCTH JIETKMX, MEXaHW3Ma JbIXaTEJIbHBIX JIBH)KEHUN, MOJEIH TOJIOBHOTO
MO3ra pa3JInYHbIX )KUBOTHBIX.

JlaGopaTopHnasi padora «/3yueHne TKaHEeW pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHEW )KUBOTHBIX».

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

Tema 10. PazMmHOkeHUE M pa3BUTHE OPraHM3MOB

dopMbI pa3MHOKEHHUSI OPraHU3MOB: Oecrofioe (BKJII0Yasi BEreTaTUBHOE) U
nojioBoe. Buubl 0ecnosioro  pa3MHOXKEHHUS: TOYKOBAHHME, CHOPYJISALINS,
dbparMenTaiys, KJIOHHPOBaHUE.

[TonoBoe pa3muHoxkenue. [lonoBeie KiIeTKH, Wiau rametsl. Meito3. Ctaguu
Mmeiro3a. IloBenenne xpomocom B Mmeno3e. Kpoccunrosep. buonorunueckuii
CMBICJI M€H03a U MOJIOBOTO Iporiecca. Melo3 U ero MECTO B JKU3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzaponpimieBoe paszButue. ['ameroreHe3 y KUBOTHBIX. [losoBbIE
xene3pl. OOpa3zoBaHME W pa3BUTHE TMOJOBBIX KiIeTOK. CrnepmaToreHes u
ooreHe3. CTpoeHue MOJIOBBIX KIETOK.

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

NunuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). OMOPHOJOTHS —
HayKa O pPa3BUTUU OPraHu3MoB. Mopgoeene3z — o0Ha u3 2nasHvix npoodiem
amopuonoeuu. Kownyenyus mopgocenos u mooderu mopghoeenesa. Cramuu
AMOpHOTreHe3a KUBOTHBIX (Ha mpuMmepe Jarymku). [poOnenue. Tumbl
IpoOneHus. /lemepmunuposannoe U  HeOEePMUHUPOBAHHOe  OpobI/ieHue.
bracmyna, munwer 6nacmyn. OcoOEHHOCTH JPOOJEHUS MIIEKOMUTAIONIUX.
3apopIIeBble JUCTKU (TacTpyJsisalus). 3akiajJka OpPraHOB W TKaHEW Wu3
3apOJIBIIIEBbIX JINCTKOB. B3anMHOEe BIMSHHE YacTel pPa3BUBAIOLIETOCS
3apojpliiia (AMOpUOHATBHAS MHAYKIHS). 3aKiIa/iKka IJIaHa CTPOSHUS )KUBOTHOTO
KaK pe3yJbTaT HEPApXUYECKUX B3aUMOJCHCTBUM T'€HOB. BiusHue Ha
AMOPHOHATIFHOE PA3BUTHUE PA3THUUHBIX (PAKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pa3Butue xuBoTHBIX. [locTomMOpuonaneHbiil niepuoa. IIpsmoe u
HempsiMoe pa3Buthe. Pa3Butne ¢ Meramopdo3oM y OECrnOo3BOHOYHBIX W
MMO3BOHOYHBIX KUBOTHBIX. BHOJOrHMYEeCKOE 3HAYEHUE MPSMOr0 U HEMPSIMOro
pPa3BUTHUSI, UX PACHPOCTPAHEHHUE B MpHpoje. TUlbl pocTa )KMBOTHBIX. DAaKTOPHI
pPEryJsiiud pOCTa JKUBOTHBIX W denoBeka. CTaauu TOCTIMOPHUOHAIBHOTO
pa3BUTHUS Y )KUBOTHBIX M yenoBeka. [leprobl oHToreHesa yenoeka. CtapeHue
¥ CMEPTh KaK OMOJIOTHYECKUE TTPOIIECCHI.

Pasmuoxxenne u pasButue pacrenuid. ['ameroput u crnopodur. Meiio3 B
KU3HEHHOM TIMKJe pacteHuil. OOpa3zoBaHue crmop B TIpolecce Meiiosa.
l'amerorene3 y pacrennii. OMIOJOTBOPEHUE U PA3BUTUE PACTUTEIBHBIX



opraHu3mMoB. J[BoifHOE OIJI0IOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OO0pa3zoBaHue
Y pa3BUTUE CEMEHHM.

MexaHn3MBbl PETYISIUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

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

Tabmuubr u cxembl: «BereratuBHOEe pa3MHOKEHHE», « TUIBI OeCronoro
pa3sMHOXKEHUD», «Pa3zMHOXKEHHE XJIAMUAOMOHAABDY, «Pa3MHOKEHHE HBIIIEHBD,
«PazmHOXeHue  tuape», «Mewnosz», «XpoMocombl», «l'ameToreHesy,
«CTpoeHue ANIEKIIETKH U CIIEpMaTO3011a», «OCHOBHBIE CTAIMM OHTOTEHE3a,
«lIpsiMmoe u HempsiMoe pa3BUTHE», «Pa3BUTHE MalCKOTO KXyKa», «Pa3Butue
capaHun», «Pa3BuTue IArymkun», «J[BOHHOE OIUIOAOTBOPEHHUE Yy IIBETKOBBIX
pactennit», «CTpoeHue CeMsH OIHOAOJBHBIX M JBYIOJIBHBIX PAacTECHUI,
«KM3HEHHBII 1UKJI MOPCKOM KamycTb», <« KH3HEHHBIA LHMKI MXay,
«OKM3HEHHBIN TUKII IANOPOTHUKAY, « KU3HEHHBIN LUK COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKpPOIpEnaparhl SIMIIEKIETOK U
CIIEpMATO30UI0B, MOAENb «L{UKII pa3BUTHS JIATYLIKIA.

JlaGopaTtopnasi padora «l3ydeHHe CTpPOEHHS TIOJIOBBIX KJIIETOK Ha
FOTOBBIX MUKPOIIPENAPATAX).

IIpakTnueckasi padora «BbIsIBICHUE MPU3HAKOB CXOACTBA 3apOJbIIIEH
II03BOHOYHBIX ’KUBOTHBIX).

JlaGopaTtopnass padora «CTpoeHuUE OpPraHOB pa3MHOXKEHUS BBICIINX
pacTEHUI».

Tema 11. I'eHeTHKa — HAyKa 0 HACJEACTBEHHOCTH M W3MEHYHBOCTH
OpPraHu3MoOB

Hcropust cTaHOBIIEHUS W pa3BUTUSI Te€HETUKU Kak Hayku. PabGoter I
Menpens, I'. ne @pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YUEHBIX B PA3BUTHU
renetuku. Padotel H. K. Konsrosa, H. M. BaBunosa, A. H. benozepckoro, I'.
J1. Kaprieuenko, 10. A. ®ununuenko, H. B. Tumodeera-Pecopckoro.

OCHOBHBIE TEHETHYECKHE TOHATUS W CHUMBOJBL. ['OMOJOTHYHBIE
XPOMOCOMBI, AJIJIEIbHBIE T'€HbI, aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA U
PEIECCUBHBIN TMPU3HAK, TOMO3UI0Ta, T€TEPO3UTOTA, YUCTAs JIMHUS, THOPUIBI,
reHotur, QeHotur. (OCHOBHBIE METOJABI TEHETHKU: THUOPUIOIOTHYECCKUH,
LATOJIOTUYECKU I, MOJIEKYJISIPHO-TEHETUYECKU M.

JdemoHcTpanumn

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

Tabnuibl 1 cxeMbl: «MeTobl TeHeTUKIY, «CXeMBbI CKPEIIUBAHUS.

JlaGopaTopnasi paGora «JIpo3oduiaa Kak OOBEKT T'C€HETHYECKHUX

VICCIIEIOBAHUIY.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. [lepBeiii 3akoH MeHaenss — 3aKoH

€AMHO00pa3usi TUOPUIIOB TMEPBOTO TOKOJeHus. [IpaBuio JOMUHUpPOBAHMS.
Bropoii 3akoH MeHzenss — 3aKOH pacuieyieHusl Tpu3HakoB. Llurtomornueckue
OCHOBBI MOHOTMOPHTHOTO CKpelnuBaHus. [ umores3a 4ucToThl ramMer.

AHanuzupyouiee CKpELUBaHUE. [IpomexyTOUHBIN XapaxkTep
HacienoBaHus. Paciiennenre npu3HakoB IIPY HEMOJIHOM JOMUHUPOBAHUH.
HuruOpuaHoe ckpemuBaHue. Tperuii 3akoH MeHmenss — 3aKoH

HE3aBUCHUMOTO  HACJIIEJOBaHHWS  IpU3HAKOB. lluTosornueckne  OCHOBBI
JTUTHOPUIHOTO CKPEIIMBAHMUS.



CuenyieHHoe  HaciegoBaHue mnpuszHakoB. Paborer T. Moprana.
CuenyieHHOE HacleIOBaHUE TEHOB, HAPYUICHHWE CLEIUICHHS MEXAY TIE€HaMH.
XpoMOCOMHasi TEOPUSI HACIIEICTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBIM MEXAHU3M OMPEACICHHS 0da. AyTOCOMBI
U TOJOBBIE XPOMOCOMBI. ['OMOramMeTHBIi W  TIe€TEpOraMeTHBINA  MOJ.
I'eHeTnueckass CTpyKTypa MOJIOBBIX XpoMocoM. HacnmenoBaHune HNpHU3HAKOB,
CUEIUICHHBIX C TIOJIOM.

I'enoTun kak wenocTHas cucrteMa. [lnedoTponuss — MHOXKECTBEHHOE
JNEUCTBUE TeHa. MHOXKECTBEHHBI auieau3M. B3anmMonencTBUE HealIEIbHBIX
reHoB. KommiementapHocTs. Onuctas. [Tonumepus.

['eHeTHUECKUIT KOHTPOJIb PAa3BUTHUSl PACTEHUMN, dKUBOTHBIX M YEJIOBEKA, a
Takke (PU3UOJIOTMUECKUX MPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (PYHKIUH.
['eneTnyeckue MexaHU3Mbl CHUMOUOTE€HE3a, MEXaHU3Mbl B3aUMOJCUCTBUS
«XO3SIMH — Tapa3uT» U «XO35UH — MHKpOOHMOM». ['eHeThyecKkue acneKThl
KOHTPOJISI U U3MEHEHHUS HACJIeICTBEHHON MH(OPMAIIUK B TTOKOJICHUSX KJIETOK U
OPraHU3MOB.

JemoHcTpanuu

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

Tabmuubr u cxembl: «llepBbiii U BTOpOi 3akoHbl Menpaens», «Tperuit
3akOH  Mengens»,  «AHanu3upylomiee — ckpemuBaHue»,  «HemnomHoe
JTOMUHUpOBaHUE», «CIIETUICHHOE HACJIEJIO0BAHUE IPU3HAKOB Y JPO30(QHUIIBDY,
«l'enetuka mona», «Kapuotun denoBeka», «Kapuotum 1apo30oQuiiby,
«Kapuotun nTune», «MHOXKECTBEHHbI —aimienu3m», «B3aumopaencrBue
TE€HOBY.

O6opynoBanue: MOJENb JJIs JEMOHCTpAIlMd 3aKOHOB E€IUHOO0Opa3us
rUOpUJIOB TEPBOTO IMOKOJCHUS U PACHICIUICHUS MPU3HAKOB, MOJENb IS
JEMOHCTPAllUM 3aKOHA HE3aBMCHMOI'O HACJIEAOBAHUS MPU3HAKOB, MOJEIb JJIs
JEMOHCTpPALUK CUEILUICHHOTO HACJIENOBAaHUS IIPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKponpenapar: «Jlpo3zodumnay.

IIpakTuyeckass padora «U3yueHue pe3yabTaTOB MOHOTHOPUTHOTO
CKpENIUBaHUA y IPO30(DUITBI».

IIpakTuyeckass padGora «/I3ydueHue pe3ylbTaToOB  JUTHOPUIHOTO
CKpENIMBaHUs y IP030(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue renotuna u cpeasl npu GopmupoBaHun (HEHOTHUTIA.
N3MeHunBOCT, mNpu3HAKOB. KadeCcTBEHHbIE M KOJMYECTBEHHBIC ITPU3HAKHU.
Buibl 13MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIICICTBEHHAS.

MoaudukanonHas HW3MEHYUBOCTh. Poib cpensl B (hopmupoBaHUM
MOIU(PUKAITMOHHOM U3MEHYUBOCTH. Hopwma peakuu [pU3HAKa.
Bapuanuonunsiii psan u BapuanuonHas kpuBas (B. Horanncen). CpolicTBa
MOIU(PUKAIMOHHON U3MEHYNBOCTH.

I'enoTnnnueckasa NU3MEHYUBOCTD. CsoiicTBa T€HOTUITNYECKOU
W3MEHYMBOCTH. BHIBI TE€HOTHUIINYECKOH H3MEHUYMBOCTH: KOMOWHATHBHAI,
MYTallMOHHAs.

KomOuHaTuBHAs M3MEHYMBOCTH. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHON W3MEHYMUBOCTU. PoOJIb KOMOWHATHUBHON W3MEHYWBOCTA B
CO3JIaHUH TEHETHYECKOTO pPa3HOOOpa3us B IIpeeiax OJHOTO BHIA.

MyTanmoHHasi U3MEHYUBOCTh. BUAbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W WHAYUUPOBAHHbIE MYyTaluMU. SJepHblEe W
nuToria3MaTuyeckue wmyrtanuu. (CoMaTUYecKue ¢ MOJIOBbIE  MYTAallUU.
[IpruriHBI BO3HUKHOBEHUSI MyTaluii. MyTareHsl U UX BIHMSHUE HA OPTaHU3MBI.



3aKOHOMEPHOCTU MYTAIIMOHHOTO MpOoLEecca. 3aKOH TOMOJIOTUYECKUX PSIAOB B
HacneacTBeHHo uamenunBocty (H.M. BaBuos). BHesnepHas n3aMeHYMBOCTD U
HACJIEJCTBEHHOCT.

Onuecenemuxa u 3INUSEHOMUKA, POJb INULEHeMUYecKUx @axkmopos 6
Hacn1e008aHuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHU3MO8.

JdeMoHCcTpanuu

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

Tabmuubr u cxembl: «Bunabl wu3meHunBocTH», «MoauduKannoHHas

N3MEHUYHBOCTD), «KomOunaTusHas W3MEHUYHBOCTDY, «Meiio3y,
«OmnonorBopenue», «l'eHeTHdYeckue 3aboyieBaHUS  4elloBeKa», «Bumsl
MYTaIAN.

O6opynoBanue: *KuUBble U repOapHble FK3EMIUISIPhl KOMHATHBIX PACTCHHI,
pucyHku (doTtorpaduu) ;KMBOTHBIX C PA3TUYHBIMU BUIAMH U3MEHYHUBOCTH.

JlabopaTopHasn pabora «HccnemoBanne 3aKOHOMEPHOCTEMN
MOJIU(PUKAIMOHHON u3MeHUuBOCTU. [locTpoeHne BapHAIMOHHOTO psjia |
BAPUALIMOHHOU KPUBON».

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

Tema 14. I'eneTuka yesioBeka

Kapuotun uenoBeka. Mex1yHapoaHasi mporpaMmma MCCIeJOBaHUs T€HOMa
yejaoBeKa. MeToabpl H3y4YEHUs] TEHETUKM 4YEeJIOBEKa: TIEeHEaJIOrM4eCcKUi,
OJIM3HEIOBBIH, LUTOT€HETUYECKUH, MOIYJIAIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpeMEHHOE  OMNpENENICHHE  TE€HOTHIIA:
IIOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C TIOMOIIBIO
[M[[P-ananu3a. HacnencrBenHsle 3a0o0jeBaHUS  4elloBeKa. [ eHHbIE U
XpOMOCOMHBIE  ©OOJIe3HH  4YeloBeka. bone3sHm ¢ HAcleJICTBEHHOMN
IIPEAPACIIOIOKEHHOCTBIO. 3HayeHue MEIULUHCKOU TEHETUKH B
PEeIOTBPAIICHUH U JICYCHUH TeHEeTHUEeCKUX 3a0oJieBaHMi YelloBeka. Meaunko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CrtBoOJIOBBIE KJIETKH. [TonsTue
«TEHETUYECKOTO Tpy3a». ITUYECKHE AacCHeKThl HCCIEAOBaHUN B 00JacTH
PEIaKTUPOBAHUs T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (HakTOpbl TOBBIINIEHHON YYBCTBUTEIBHOCTH YEJIOBEKa K
duznueckoMy W XUMHYECKOMY  3arpsi3HCHHUIO  OKPYXKAlolled  Cpelbl.
I'eneTnyeckas npeapacnoioKEHHOCTh YEJIOBEKA K MTATOJIOTUSM.

JdemoHcTpanuun

Tabnuub! u cxembl: «Kapuotun yenosekay, «MeToabl U3y4eHUsI TEHETUKA
yesoBekay, «I 'eHeTnueckue 3a00JeBaHUs YETTOBEKay.

IpakTnueckas padora «CocTaBieHUE U aHAIIU3 POJOCIOBHOW.

Tema 15. Cestekuiusi OpraHu3MoB

JlomecTuKanus U CelIeKIUs. 3apOXkKIACHUE CEIEKIUU W JTOMECTUKAIIUH.
VYuyenne H. WM. BaBumoBa o lleHTpax mpoMCXOXIEHHUS W MHOTO00pa3us
KYJIbTYPHBIX pacTeHul. PoJib ceneknu B CO3JaHUU COPTOB PACTEHUU U MOPOJ,
#®UBOTHbIX. CopT, mopoaa, MITaMM. 3aKOH TOMOJOTMYECKHUX PSIOB B
HaciaencTBeHHoM wu3MeHuuBoctTd H. WM. BasumoBa, ero 3HaueHue i
CEJICKIIMOHHOU paboTHI.

Metoapl cenekunoHHONM paOoThl. McKycCTBEHHBI OTOOp: MacCOBBIA U
WHIUBUyIbHBIA.  OTambl ~ KOMOWHAIMOHHOW  cenekiuu.  Mcmbitanue
MPOU3BOAUTENICH MO MOTOMCTBY. OTOOp MO TE€HOTHMY C TIOMOIIBIO OIICHKHU
¢dbeHoTHNma MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMoIIIbio aHanm3a JIHK.

HckyccTBEeHHBIW  MyTareHe3 Kak METOJ] CEJIEKIIMOHHOM  paboThl.
PagnanvoHHbII W XUMHYECKHM MyTareHe3 KakK WCTOYHUK MYTalud Yy



KyJbTYPHBIX (pOpM OpraHu3MoB. Vcrnosib30BaHME F€HOMHOTO PEAaKTUPOBAHUS
u MeToJ10B pekomOuHanTHbiX JIHK 1i1s monmyuenus ucxonHoro martepuana ajis
CEJIEKIINH.

[Tonyuenune MTOJIUIIIIOUIOB. BnyTtpusugoBas rUOpUIU3ALIHSL.
bnuskoponcTBeHHOe — cKkpeliuMBaHWe, WM MHOpuAMHT. HepoacTBeHHoe
CKpeniuBanue, win aytopuaunr. ['ereposuc u ero nmpuunssl. Mcnonb3zoBanue
reteposuca B cenekiuu. Otnanéunas rudpuauzanus. [Ipeononenue 6ecruioaus
MEXBUJOBBIX TUOPUIIOB. [lOCTHIKEHMSI CENEeKIMU PpACTEHUH U SKUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHre U U3y4eHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PAaCTCHUI
U HUX JUKUX pOJUYEH A CO3JaHUsl HOBBIX COPTOB U THOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX ~KYIbTYp. M3yuenue, coxpanenue u ynpasienue
2CHeMUYeCKUMU  pPecypcamu  CeNbCKOXO3SAUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YeNAX VIYUUIeHUS CYWeCmBYIOUWUX U CO30AHUS HOBbIX HOPOO,
JUHULL U KPOCCO8, 8 MOM HUCle C HNPUMEHEHUEeM COBDEMEHHbIX Memo0o8
HAYYHbIX UCCTIe008AHUL, NePedo8blX UOeli U NePCNEeKMUBHBIX MeXHOI02ULL.

JemoHcTpanuu

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

Tabmuubr u  cxembl: «lleHTpHl TPOUCXOXKACHUS U MHOTOOOpasus
KYJIbTYPHBIX PAacTE€HUI», «3aKOH TOMOJIOTMYECKHX PSAJOB B HACIEIACTBEHHOU
U3MEHUHUBOCTHY», «MeToasl cenekium», «OtnanéHHas ruOpuan3anus»,
«MyTtarenes».

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

JlabopaTopnas padora «/3ydueHre METO0B CEJICKIIMN PACTCHUI.

IpakTnueckas padora «lIpuBuBKa pacTeHUIN.

IKekypeuss «OCHOBHBIE METOABI M JOCTUKEHHUS CEJEKIMU PACTCHHUUN U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOUCHBITATENILHBIN YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, B JIaDOPATOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

Tema 16. bBuoTexHOJI0THS U CHHTETHYECKAs OMOJI0TUS

OOBEKTHI, UCTIOJIb3yeMble B OMOTEXHOJOTHHU, — KJIETOYHBIE UM TKAHEBBIC
KyJIbTYypbl, =~ MHKPOOPTaHHU3MBI, WX  XapaKTepUCTHKA. TpagullMOHHAas
OMOTEXHOJIOTHS: XJIeOOMeUueHne, TOJMyYeHHE KHUCIOMOJIOYHBIX MPOIYKTOB,
BuHOAEne. MukpobOuonorudeckuii cuHTe3. OOBEKTHI MUKPOOHOTOTUYECKUX
TexHoJoruii. [Ipon3BoAcTBO OeKa, aMUHOKHCIIOT U BUTAMHHOB.

Co3ganue TEXHOJOTU U MHCTPYMEHTOB LEJICHAINPABICHHOTO W3MEHEHHUS
U KOHCTPYMPOBaHHS TE€HOMOB C LEJIbI I[IOJY4YEHUS] OPraHUu3MOB U UX
KOMITOHEHTOB, COJIEp KAIlIUX HE BCTPEUAIOIINECS B MIPUPOJE OMOCUHTETUYECKHE
MyTH.

Knerounas naxxenepus. MeToasl KyJbTYpbl KIIETOK U TKAHEW PACTCHUN U
KUBOTHBIX. KpumobOanku. Comartwueckass THOpUAM3AIMA W COMATHYCCKUUN
ambOpuoreHes. Mcmonp30BaHue TaIIONAOB B CENEKIMH pacTeHui. [lonyyerue
MOHOKIOHANIbHBIX anmumern. Hcnonvsoeanue  MOHOKIOHANbHBIX u
NOJUKIIOHANbHBIX anmumen 6 MeduyuHe. VICKYCCTBEHHOE OILIOJIOTBOPEHHE.
PexoHCTpyKkIHMs ~ SHLUEKIETOK W KJIOHMPOBAHME  KUBOTHBIX.  Merton
TPAHCIIAHTALIUU SIIEP KIETOK. TexHonocuu 0300po6ienus, KyIbmusupo8arus u
MUKPOKTIOHATLHO20 PA3SMHONCEHUSL CENIbCKOXO03AUCTNEEHHBIX KVIbIMYP.

XpOMOCOMHass W Te€HHasg WHXeHepus. VICKyCCTBEHHBIM CHHTE3 T'€Ha |
koHcTpynpoBanue  pekomOuHaHTHRIX  JIHK.  Cozdanue  mpamnceennwvix



opaanuzmosg. JIOCTUKEHUSIT W TIEPCIIEKTUBBI XPOMOCOMHOM W TE€HHOM
WHXXEHEPUU. DKOJOTUUECKUE U ATUUYECKHE MPOOIEMbl TCHHOW MH)XKECHEPHH.

MenunuHckue OuotexHosioruu. I[loctreHomHas nudpoBas MeTUIIUHA.
[TIIP-nuarHoctuka. MeTa00JIOMHBIA aHadu3, TEHOIICHTPUYECKUM aHaju3
MpOTEOMA YEJIOBEKa JJIsi OLICHKM COCTOSHHUS €ro 37I0poBbs. Mcmosib3oBaHUE
CTBOJIOBBIX KJETOK. TaprertHas tepamus paka. 3D-OumowmHxeHepus s
pa3paboTku GyHIAMEHTAIBHBIX OCHOB MEIMIIMHCKUX TEXHOJOTHM, CO3daHUs
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 MOJEKYISPHBIX MEXaHU3MOB
dbynknuonupoanus PHK-conmepkanx BHUpPYCOB, BBI3BIBAIOIIMX  0CO00
OITacHbIE 3a00JIEBAHUS YEI0BEKA U YKUBOTHBIX.

JdeMoHCcTpanuu

TaOmumpl W CXEMBI: «cnonb30BaHME  MHKPOOPraHM3MOB B
MPOMBIIIJIEHHOM  MOpou3BojACTBe», «KiietouHas uHxeHepus», «l'eHHas
VHXXEHEPUS.

JlaGopaTopHnasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «IloaydeHrne MOJIOYHOKHUCIBIX TPOTYKTOBY.

JkcKkypceusi «bUOTEXHOJIOTUS — BaKHEHIIAs MPOU3BOJUTENBHAS CHIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE IMTPOU3BOJICTBO)Y.

11 KITACC

Tema 1. 3apoxaenue u pasBuTHE IBOJILNMOHHBIX NMPeICTABJICHU B
Onosiorum

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

JIBmxkymme cuibsl  SBofonuMM  BUnoB 1o Y. JlapBuHy (BbICOKas
WHTEHCHUBHOCTh PAa3MHOKEHHSI OpPraHU3MOB, HACJIE€JACTBEHHAs M3MEHUYHUBOCTD,
06opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBIA U UCKYCCTBEHHBINH 0TOOD).

Odopmienne cunteTndeckoit teopuu sBomtonnu (CTI). Heittpanphas
Teopust dBoJtou. CoBpeMEHHasi JBOJIOIMOHHAS OHOJIOTHS. 3HAa4YCHUE
HBOJIIOIMOHHOM 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. Jlunuero)y,
«Jlectnunia xkwuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHUI y pacTeHud u kuBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mapupyra nyremectsus Y. Jlapsunay, «Haxogxku Y. [lapBuna», «Popmbl
O0oprOBI  3a  cymiecTBoBaHue», <«llopoapl romybeit», «MHoroobpasue
KyJIbTYpHBIX (opM KamycTe», «llopoapl moOManmiHuUX »KUBOTHBIX», «Cxema
oOpazoBanusi HOBbIX BuUI0B (o Y. JlapBuny)», «Cxema COOTHOIIICHHUS
JIBIDKYIIUX CHJI 3BOJOLUNY», «OCHOBHBIE MOJIOKEHUSI CUHTETUYECKON TEOpUH
SBOJIIOLII.

Tema 2. Mukpo3Borouus u €€ pe3yabTaThl

[Tonynsiuuss Kak »3JeMEHTapHas enauHuna HBodtonnd. CoOBpEMEHHbIE
METOABl OIEHKH TEHETUYECKOTO Pa3HOOOpa3usi W CTPYKTYPhl TOIMYJISIUH.



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

DOneMeHTapHble (aKkTOpbl (ABMKYIIKME CHUIIbI) 3BOJIOLMHU. MyTallMOHHBIHI
npouecc. KomOunatvBHass wu3MeHYMBOCTh. [lpeiid reHoB — ciaydaiiHbIe
HEHAIpaBJCHHbIE M3MEHEHUS YacTOT ajulesied B momyisuusx. ekt
ocHoBarelns. Ipgexm Oymuliouno2o eopaviuika. CHudceHue 2eHemuyecko2o
pasnooopazusi: npudunsl u cieocmsus. Ilpossenenue s¢hgpexma Opeiigha 2eros 6
bonvuwux u  maneix nonyaayusx. Murpanuu. M3omsMmus  MOMYSISIAN:
reorpaduyeckas (MpocTpaHCTBEHHAs), OMoIoru4ecKast (pernpoyKTUBHAs ).

EcrectBennbiii otb0p — Hampapisiomuid (paktop 3BosrOIMUA. DOpMBI
€CTECTBEHHOTO OTOOpa: JABWXKYIIUH, CTaOWIM3UPYIOIIUMA, pa3pbIBAIOIIMIA
(m3pynTuBHbIN). [lomoBoM 0T6Op. BO3HHKHOBEHNE M ABOIOIUS COIIUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Ipucnoco061eHHOCTh OPraHU3MOB Kak pe3yibTaT MHUKPOIBOJIIOIUH.
Bo3HukHOBeHHE  TpHUCIOCOOJIEHU Yy  opraHu3MoB.  ApoMopdo3sl U
UM0A 1N TallKH. [Tpumepsl IPUCTIOCOOJICHU I y OpraHU3MOB:
Mopdomnoruyeckue, (UHOJOTUUECKHE, OHMOXMMUYECKHE, TOBEIACHUYECKUE.
OTHOCHUTENBHOCTD MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpasoBaHue Kak pe3ysbTar
MUKPOABOIOIMHU. M3omsmus — kirodeBoit paktop BumooOpazoBanus. [lytu u
CIIOCOOBI BHJI000pa30BaHUS: aJIonaTpU4YECcKoe (reorpacduueckoe),
CUMIIATPUYECKOE  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (TOJUIUIOMIU3AIINS,
rudpuauzanms). JIUTenbHOCTh IBOIIOIIMOHHBIX IMPOIECCOB.

Mexanuzmbl (HOpMHUPOBAHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponp »BomOnMoHHONW OWONOTMU B pa3paOOTKEe HAYYHBIX METOJI0B
coxpaHeHusi OnopazHooOpazus. MUKPOIBOMIONMSA U KOABOJIIOIMS MMapa3UuTOB U
uX Xo3sieB. MexaHusmbl (HOPMHUPOBAHUSA YCTOWYMBOCTH K AHTUOMOTHUKAM U
croco0Obl OOPHOBI ¢ HEH.

JdemoHcTpanuun

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

Tabmuubr 1 cxembl: «MyTanmoHHasi U3MEHUMUBOCTBY, «llomynsimonHas
CTpyKTypa BuuIa», «Cxema mposiBIeHUs 3akoHa Xapau—BaiinOepray,
«JIBWKyIIMEe CHJIBI  DBOJIONMUMY, «OJKOJOTUYECKAS] W3OJSAIUS  TOMYJISIHMA
ceBaHCKoM Qopenmny, «I'eorpaduueckass U30AIMA JTUCTBEHHUIIBI CUOUPCKON |
JUCTBEHHHUIIBI aypckoily, «IlomynsiimoHHbIe BOJHBI YUCIEHHOCTH XUITHUKOB
U KepTB», «Cxema JeHCTBUS €CTeCTBEHHOro oTOopa», «DopMbl OOphOBI 3a
cyliecTBoBaHuey», «MHAaycTpuanbHbli MenaHu3M», <«JKuUBbIE HCKOIIAEMBIEY,
«ITokpoBHUTENBbCTBEHHAS OKpacka >XMBOTHBIX», «lIpemympexnaromnias okpacka
KUBOTHBIX»,  «Duznonornueckue  amanrtaium»,  «lIpucnocobieHHOCT
OpPraHU3MOB U €€ OTHOCUTEJIBHOCTHY», «Kputepuu Buma», « BUabl-IBOMHUKNY,
«Ctpyktypa Buaa B npupoae», «Cmocobbl  BHUA000pa30oBaHUSY,
«I"eorpaduueckoe BUI000pa30BaHUE TPEX BHJIOB JIAHJIBIIIE,
«IKOJOTHYECKOE BUA000pa30BaHUE BUIOB CUHUID), «lloMUIonIbl pacTeHuiny,
«KamycTHo-peneunbiii THOPHITY.

O6opynoBanue: repOapuu pacTEeHWM, KOJUJICKIIMM HACEKOMBIX, dydela
NTUIl ¥ 3BEPEH C MpUMEpaMu Pa3IMYHBIX MPUCIOCOOJIECHUHN, yydena MTUIl U
3BEpeil pas3HbIX BUIOB, TepOapuu pacTeHUN OMU3KUX BHUIIOB, 0OPA30BABIIUXCS
Pa3TUYHBIMH CTIOCOOAMH.

Jlaboparopnasi pa6ora «BrpIsiBIeHHE N3MEHUHMBOCTH y OCOOEH OJTHOTO
BHJIA».



Jlaboparopnass paGora «IIpucrnocoOneHuss OpraHu3MOB H  HUX
OTHOCHUTEJIbHAS 1IEJIECO00PA3HOCTHY.

Jlaboparopnasi pa6ora «CpaBHEHHE BHAOB IO MOP(POIOTUYECKOMY
KPUTEPUIO.

Tema 3. Makpo3BoJIIOLMS U €€ Pe3yJibTAThI

Meroabl u3yuyeHUss MakpodBoitouud. [lameoHToIOrHYeCKHe METOIbI
u3ydeHus: sBojironuu. I[lepexomnsie GopmMbl U (PUIOTEHETUYECKUE PSAJIBI
OpraHU3MOB.

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

OMOpHOJIOTUUECKHME W CPaBHUTEIBHO-MOP(OJIOTUYECKHE  METO/IbI
U3YYECHHUS] HBONIONUHU. ['eHeTHUecKrue MEXaHU3Mbl HBOJIIOIMU OHTOrEHEe3a H
MOSIBJICHUSI DBOJIIOIMOHHBIX HOBHIECTB. ['OMOJOTMYHBIE M aHAJOTUYHBIC
opranbl. PyquMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYJISPHO-TEHETUYECKUE,
OMOXMMHUYECKHME M  MaTeMaTHYeCKHE METOJbl  U3YUYCHHUS  HBOJIIOIUU.
['omonoruunsie reHsl. COBpeMEHHBIE METOIbI MOCTPOCHUS (PUITOTEHETHYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallMX U SBOJIIOLUSI TEHOMOB.

OOmue 3aKOHOMEPHOCTH (MpaBwiia) HSBOJMOUMH. [IpuHyun cmeHsl

@yHKYULl. Heob6patumoctsb ABOJIIOLINH. AJlanTuBHaA paguanus.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIUH.
JemoHcTpanumn
[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosuiep, 3. ['eKkeb.
Tabmuubl U CXEMBI: «DWIOr€HETUYECKU  PAI  JIOIIAAM»,

«ApxeonTepukcy, «3Bepo3yobie smiepb», «Creromedansn»y, «Pununouts,
«CeMeHHbIE TanoOpOTHUKWY», «buoreorpaduyeckue 30HbI 3emuu», «Jlperid
KOHTUHEHTOB», «PenukThl», «HauanbHble cTaguu SMOPHUOHAIBLHOTO Pa3BUTHS
MO3BOHOYHBIX KMBOTHBIX», «l'OMOJIOTMUHBbIE W AHAJIOTUYHBIE OPTraHbI»,
«PynumeHTb», «ATaBU3MBDY, «XPOMOCOMHBIE HAOOpPHI  4YEJIOBEKAa U
muMnan3e», «l JaBHbIE HaMpaBJiIeHUS ABOMIONUNY, «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 KU3HU Ha 3emuie

Hayunbple THMOTE3BI MPOUCXOXKICHUS >KU3HH Ha 3emie. AOUOTEHE3 H
naHcrnepmusi.  [loHaydyHble ~ TPEACTABICHUS O  3apOXKICHUU  KU3HU
(kpearmonn3M). ['umore3a TOCTOSHHOTO CaMO3apOXKACHHUS JKU3HU U €€
onpoBepkeHue onbitaMu  ®. Pemm, JI. Cnammanuanum, JI. Ilactepa.
[IpoucxoxaeHne >Ku3Hu U aCTPOOUOIIOTHSI.

OcHoBHBIE ~ 3Tambl  HEOpraHWyeckou  sBomronuu.  [lnanerapHas
(reosoruueckas) AIBOJIONMS. XHMHYECKas SBOJIONUSA. AOHOTeHHBI CHHTE3
opraHuueckux BemlecTB U3 Heopranmdeckux. OneiT C. Mumiepa u I'. FOpu.
OO6pazoBanue monumepoB u3 MoHOMepoB. KoarepBatHas rtumore3a A. .
Onapuna, runore3a mnepBuuHOro OynboHa JIk. XosmelHa, reHeTHYECKas
runore3a . Mémnepa. Pubosumbr (T. Uek) m rumoresa «mupa PHK» V.
['unGepra. @opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKJICTKH.

Uctopusa 3emmum u Metonpl e€ u3ydeHwus. Vckomaemble OpraHUYECKUE
octatku. ['eoxpoHonorus u e€ wmetoasl. OTHOCHTENbHAass W aOCOJIOTHAS
reoxpoHosiorusi. ['eoXpoHoJioruyeckast mKasa: 30Hbl, 3pbl, IEPUO/IbI, STOXU.



HauanbHble 3Tanbl opranudeckor 3Boironuu. [losBieHHE M ABOJOIUS
NEPBBIX KIETOK. DBOJIOLMS MeTaboan3Ma. Bo3HUKHOBEHHE TIEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MHUKpPOOHbIE OHMOIIEHKM Kak aHajior TMepBbIX Ha 3emile
coobmiecTB. CTpoMatoiauTsl. [TpokaprOThI U 3yKapUOTHI.

[Ipoucxoxnenune DYKapUOT (cumOuorenes). DBOJIFOLIUOHHOE
POUCXOXKIAECHUE BHUPYCOB. [IpOMCXOXKIIEHHME MHOTOKIETOYHBIX OPTraHU3MOB.
BoO3HMKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTAaHU3MOB.

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

OcHOBHBIE ATalbl BOJIOLUUU KUBOTHOTO MUpa. OCHOBHBIE apoMOp(]o3bI
*KUBOTHBIX. Benyckas dayna. KemOpuiickuil B3pbIB — MOSIBICHUE COBPEMEHHBIX
tunoB. IlepBele xopnoBble KUBOTHbIE. JKuU3HB B BOAE. OBOJIOLMS
no3BoHOYHBIX. [Ipoucxoxaenune ambpubuit u pentwiuid. [Ipoucxoxnenue
mieKkonuTaomux W nruil. [IpuHmun xiodyeBoro apomopdoza. OcBoeHue
0€Cr03BOHOYHBIMU U TTO3BOHOYHBIMU YKUBOTHBIMU CYIIIH.

Pa3BuTne xu3HM Ha 3emiie MO 3paM U NEPUOAAM: apXeu, MPOTEpPO30u,
najgeo30i, Me3030i, KaiiHo30M. OOmas xapakTepuCTHKa KiuMara |
re0JIOTUYECKUX IpoLeccoB. 1IosBIeHNE U pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro ycioBUs U BIMSHHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUs — 3KOJIOTHYECKUE KPU3UCHI pouioro. [IpuyuHsl
U CIIEJICTBUSI MAacCOBBIX BbIMHpaHHUl. COBPEMEHHBI 3KOJOTMYECKUN KPHU3HC,
ero ocooennoctu. [Ipobiema coxpanenus 6uopasHooOpaszus Ha 3emiie.

CoBpeMeHHas cucTemMa oprauudeckoro mupa. [lpunmmnsl kiaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

JemoHcTpanuu

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

Ta6muier u cxemsl: «Cxema onbiTa @. Penny», «Cxema ombita JI. TlacTepa
0 M3YYEHHUIO CcaMo3apoXKIeHus xu3Hu», «Cxema ombita C. Mwmuiepa, I
IOpu», «Itanbsl HEOpraHUYECKOU IBOIIOIUNY, «I €0XpOHOIOTNYECKas IIKaJIay,
«HauvanpHble 9Tanmbl  OpraHuyeckoi HBomroium», «CxemMa 00pa3oBaHUs
yKapuoT MyTéM cumOuoreHesza», «Cucrema XuUBOW NpUPOIb», «CTpoeHue
BUpyca», «Apomopdo3bl pacreHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIC
BOJIOpOCIIN», «MHOTOKIETOUHBIE BoOAoOpocan», «Mxwm», «llanmopoTHUKNY,
«l'onocemenHble pacTeHus’», «OpraHbl UIBETKOBBIX pacTeHui», «Cxema
Pa3BUTHS JKUBOTHOTO MHpPa», «ApoMopdo3bl KUBOTHBIX», «lIpocTeitmme,
«Kumeunononoctueie», «Ilmockue depBu», «Unenucronorue», «PwIObI,
«3emHOBOMIHBIEY, «IIpecMmbikatomuecs», «lItuipy, «MiekomUTaIOIIUe,
«Pa3BuTHE KU3HU B apXEUCKOU 3pe», «Pa3BUTHE KU3HU B MPOTEPO30MCKOU
ape», «Pa3BurtHe KHM3HM B MNAJIEO30MCKOM 3pe», «Pa3BUTHE XU3HM B
M€3030MCKOM 3pe», «Pa3BUTHE XU3HU B KaWHO30MCKOU 3pe», «CoBpeMeHHas
CHCTEMA OPraHUYECKOr0 MUPA».

O6opynoBanue: TepOapuy PACTCHUM Pa3IUYHBIX OTACNIOB, KOJUICKIIUU
HACEKOMBIX, BJIQ&XHBIC MPENApPAThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB,
KOJUICKIIMU WIJIOKOXHUX, CKEJIECThl IO3BOHOYHBIX JKUBOTHBIX, Yyde€lld NTHUIl U
3BEpEH, KOJUIEKUMH OKAMEHEJIOCTEM, TOJE3HBIX MCKOMAEMbIX, MYJISKHU
OPTraHUYECKUX OCTATKOB OPraHU3MOB.



Bupryansnasa JgalGopatopHasi padora «MoaenupoBaHUE OIBITOB
Mumnepa—tOpu 1o  u3ydeHUI0O aOUMOT€HHOrO0 CHHTE3a OpPTraHUYECKUX
COCIMHEHUI B MIEPBUYHOMN aTMocdeper.

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

IpakTnueckasi padora «l3yuyeHne ocoOCHHOCTEH CTpOEHHUS pacTECHUM
Pa3HBIX OTAEIIOBY.

IpakTnueckast  padora  «lM3yueHne  o0ocoOEHHOCTEH  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 uenmoBeKa € JKMBOTHBIMU. (CHCTEMATHYECKOE IOJIOKEHUE
yenoBeka. CBHUIETENIbCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMU: CPAaBHUTEIBHO-
Mopdoaoruyeckue, AMOPHUOTIOTUYECKUE, (bu3HOI0T0-OMOXUMUYECKHE,
noBejeHUeckue. OTauyus 4YelnoBEKa OT KUBOTHBIX. lIpsAMoxoxkieHue u
KOMILIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOM
CUTHAJIbHON CUCTEMBI.

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

AHTPOIIOTEHE3E.
OcHOBHBIC CTaJIUM aHTpPOIOTeHe3a. PaHHME YenoBekooOpa3Hbie 00e3bsIHbI
(IPOKOHCYJIBI) W paHHHUE TOHTHABI — OOIMe MPEeIKH YEIOBEKOOOPa3HbIX

00e3bsiH U JIoAiel. ABCTpPaJIONMUTEKU — JIBYHOTHE Tpenku mrojed. YUenoBek
yMENbI, TEPBbIE M3rOTOBICHUS OpyAUN Tpynaa. UenoBek NpsIMOXOIAIIANA H
NEepBBIM BBIXOA JroAei 3a mpenenbl Adpuku. YenoBek reiaenbOeprckuii —
001U MpeoK HeaHAepTaTbLCKOro YelIOBEKa M YelloBeKa pasyMHoro. Yemnosek
HEAHJEPTAIbCKUNA KaK BHUJ JIFOJECW XOJOJHOrO KiMMmara. YenoBeK pa3yMHBIN
COBPEMEHHOI'0 THIIA, JACHHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpuku. [laneoreneTuka u maaeoreHOMHKA.

DBOJIIONNS COBPEMEHHOTO YelioBeKa. EcTecTBEHHBIN 0TOOP B MOIMYJISIITUSIX
yesoBeka. MyTallMOHHBIN mporiece U noauMopdusm. [lonmynsiroHHbIE BOJHBI,
npeid reHoB, Murpaus u «3PGeKT OCHOBATENN» B MOMYJISIUIX COBPEMEHHOTO
YEJIOBEKA.

Yenoseueckue pacel. IloHstue o pace. bosbmime pacel: eBporeonaHas
(eBpasuiickasi), aBCTpajO-HETpoWJHAs (PKBATOpUANbHASA), MOHTOJIOUIHAS
(a3narcko-aMepukaHcKkasi). BpeMs U myTH pacceleHus 4ejJoBeKa IO TUIaHETE.
EnnacTBO yemoBeueckux pac. HaydyHas HECOCTOATENBHOCTH pacuU3Ma.
[Ipucnoco01eHHOCTh YeJOBEKa K pPa3HbIM YCIOBUSM OKPYXAIOIIEH Cpebl.
Brnusaue reorpaduueckord cpembl u jpeiida TeHOB Ha MOPQOJIOTHIO U
(U3HOTIOTHIO YeTIOBEKa.

MexauciuIuiMHapHble  MeTOoAbl B (u3WYEecKor  (OMOJIOTHYECKOiN)
AHTPOMOJIOTUU.  DBOJIIOLIMOHHAS ~ AHTPOMOJIOTHSI U MaJICOAHTPOIOJIOTHUS
YEJIOBEUECKHUX MOMYJISINUN. bruoconnanbHble HCCAEA0BAHUS PUPOIbI YETOBEKA.
HccnenoBanue K03BOMIOMUHN OUOJIOTHIECKOTO M COIUATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

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

TaObmumet u  cxeMbl: «MeToapl  aHTPOMNOJIOTHHY, «[ OJIOBHONH MO3T
yenoBekay, «UemoBekooOpasHbie 00€3bsHB), «CKENeT YeloBeKa M CKeJeT
muMIan3e», «PyIUMEHThl U aTaBU3MbD», «JIBHXKylIUE CUJIbI aHTPOIIOTEHE3a,



«IBOJIIOIIMOHHOE JIPEBO YEJIOBEKa», «ABCTPAJIONUTEK», «UenOBEK yMeEIbIin»,
«YenoBek mpaAMoxomAIMN», «JleHHuCOBCKUM 4enoBek» «HeaHmepranbubDy,
«KpomanboH1BY, «lIpeakn yenoBekay, «ITanbl IBONIOLUNA YEIIOBEKay», «Packl
YEJIOBEKA.

O6opynoBanue: MYJISDKA OKaMEHEJNOCTeH, MPEeAMETOB MaTepHalbHOU
KyJIbTYypbl TPEIKOB YejioBeKa, penpoaykiuu ((ororpaduu) KapTuH C
MU(DOTOTUYECKUMU U OUOJCHCKUMHU CIOKETaMH TMPOUCXOXKICHUS YeJIOBEKa,
doTorpaduu HaxoJIOK HMCKOMAEMBbIX OCTAaTKOB YEJIOBEKa, CKEJIEeT 4esIOBeKa,
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 DSKOJOTUYECKHUX  ajanTaiui
YEJIOBEKAY.

Tema 6. JDkoyiorusi — Hayka 0 B3aMMOOTHOUICHUSIX OPraHU3MOB M
HAIOPraHM3MEHHbIX CHCTEM C OKPY/KaKIIeHd cpeaou

3apoxknenne u pa3BuTue dkojorun B Tpyaax A. I'ymGonbara, K. @.
Pynbe, H. A. CeBeprioBa, 3. I'ekkensa, A. Tenciau, B. H. Cykauésa. Paznensl u
3a7a4u 3K0JI0ruU. CBS3b IKOJOTUH C IPYTUMU HAyKaMH.

Meroabl skonoruu. [loneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B 9KOJIOTHH:
npupoAHbie M JabopaTopHble. MojaenupoBaHue B 3KOJIOTHH. MOHUTOPUHT
OKPY’KaroIIeH Cpe/ibl: JTIOKaIbHbIN, peTHOHATBHBIN 1 T100aTbHBIN.

3HaUeHUE DSKOJIOTMYECKUX 3HAHUM [IJI1 YEJIOBEKA. OJKOJOTHYECKOE
MHUPOBO33PEHUE KAK OCHOBA CBA3€H Ye0BeUeCTBa C Ipupoaoi. DopMupoBaHue
3KOJIOTUYECKOU KYJIBTYPbI U 3KOJIOTUYECKON IPaMOTHOCTH HACEJICHUS.

JemoHcTpanuu

[Toptpetsl: A. I'ym6ombaT, K. @. Pynbe, H. A. CeBepuios, O. I'ekkens, A.
Tenciu, B. H. Cykau¢s.

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

JlabopaTtopnas  padora  «/3ydyeHMe  METOAOB  SKOJOTHUUYECKHUX
VICCIIEIOBAHUIY.

Tema 7. Opranu3msl u cpeaa 00MTAHUA

Okosornueckue  (GakToppl M 3aKOHOMEPHOCTH WX  JICHCTBHSL.
Knaccudukanus sxonormdeckux (HakTopoB: abUOTHUYECKHE, OUOTHYECKHE,
anTpornorersbie. O0IIMe 3aKOHOMEPHOCTH JEHCTBUS SKOJOTUYECKUX (DaKTOPOB.
[IpaBuno wmunumyma (K. I[Hnpenrens, . Jlu6ux). TonepaHnTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue ¢akrtopsl. CBeT Kak dKojorumdeckuil (axrtop. JlelicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTPa HA OPraHU3Mbl. DKOJIOTUYECKUE TPYIIIIbI
pacTeHH U KMBOTHBIX 1O OTHOIICHWIO K cBeTy. CurHanbHas pojb CBETA.
doTonepruoan3M.

Temneparypa kak skosoruueckuii ¢akrop. [leiicTBue TemrepaTypbsl Ha
opranu3Msbl. [[OWKUIOTEpMHBIE U TOMOHOTEPMHBIE OPTAHU3Mbl. JBPUTEPMHbIEC
U CTEHOTEPMHbIE OPTaHU3MBI.

BrnaxxnocTts kak akonorudeckuit ¢gakxrop. Ilpucnocobienus pacteHuili k
noJiiep kaHuio BoHOro Oamanca. Kiaccudukanus pacTeHHi M0 OTHOIICHHUIO K
Boze. [IpucrnocoOaeHus )KUBOTHBIX K U3BMEHEHHIO BOJHOTO PEXKUMA.

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



0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. lIpucnocobiieHus OpraHu3MoB K
KU3HU B PA3HBIX Cpeax.

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

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

buotnueckue  daktoprl. Buabl  OMOTHYECKMX  B3aMMOJICHCTBUM:
KOHKYPEHI[USI, XHUIIHUYECTBO, cuUMOMO3 U ero Qopmel. [lapasutusm,
KOOTIepalusi, MyTyaJIn3M, KOMMEHCAIIM3M (KBapTUPAHTCTBO, HAXJICOHUUECTRO).
Herpoduueckue B3aumopeicTBus (tornuueckue, dhopudeckue, hadbpuueckue).
3HaueHne OMOTHMYECKUX B3aUMOJICHCTBUN JJIsl CYIIECTBOBAHMS OPraHU3MOB B
cpene ooutanus. [[pyuHIIUIT KOHKYPEHTHOTO UCKIIIOUCHHUS.

JemoHcTpanuu

Tabmuupbr U cxembl: «IOkonorudeckue (GaxTopb», «CBETOBOM CHEKTPY,
«IKOJOTUYECKUE TPYNMbl  SKUBOTHBIX IO  OTHOIIEHHIO K  CBETY»,
«TermmokpoBHbIE KUBOTHBICY, «XOJI0THOKPOBHBIE YKUBOTHBIEY,
«DuznonornuecKne ajanTaiuu >KUBOTHBIX», «Cpeabl 0OUTaHUSI OPTraHU3MOBY,
«buonoruueckue putMbl, «Ku3HeHHBIE (GOPMBI pacTeHUi», «KU3HEHHBIC
(bOpMBI JKUBOTHBIX», «DKOCHCTEMA HIUPOKOJIUCTBEHHOTO Jieca», « DIKOCHCTEMaA
XBoitHOTO Jsecay, «llenu mnutanusy, «XunHudectBoy, «llapazutuzmy,
«Konkypenmus», «Cumouosy», «KommeHncanuzmy.

O6opynoBanue: repbapurd pacTeHUI M JKUBOTHBIX, MPUCIOCOOTICHHBIX K
BJIUSTHUIO PA3JIMYHBIX JKOJIOTHYECKUX (PAKTOpOB, TrepOapuul CBETOIIOOUBBIX,
TEHETIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUI, CBETOIIOOMBbIE, TCHEIIOOUBBIC U
TEHEBBIHOC/IMBbIE ~ KOMHATHBIE  pPACTeHHs, Trepbapud U KOJUICKIUHU
TETJI0FOOUBBIX, 3MMOCTOMKUX, MOPO30yCTOMYMBBIX PACTEHUH, Yydesna NTHUI] U
3Bepeil, repbapuu pacTeHWil, OTHOCAIIMXCS K TrurpoduraMm, Kcepodutam,
Me30(uTaM, KOMHATHBIE€ PACTEHUS JaHHBIX TPYMIM, KOJUJIEKIIMH >XUBOTHBIX,
OOUTAIOIINX B Pa3HBIX Cpelax, repOapuu U KOJUICKIIMN PACTEHUN U KUBOTHBIX,
o0JagaronMx YepTaMu IPUCTIOCOOJIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBHIMA
KU3HU, TepOapuu U KOJUICKIIUU PACTEHUHN U )KUBOTHBIX PA3IMYHBIX KU3ZHEHHBIX
¢dbopM, KOJIIEKIIMMA >KUBOTHBIX, YYAaCTBYIOIIMX B Pa3JIMYHBIX OHOTHYECKUX
B3aUMOJICHCTBUSIX.

Jlaboparopnasi pa6ora «BbisBiICHHE NPUCITOCOOTICHUI OPraHU3MOB K
BJIUSTHUIO CBETAY.

Jlaboparopnasi pa6ora «BbIsiBIeHHE MPUCTOCOOTICHUI OPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPhD».

JlabopaTopHasi padora «AHaTOMUYECKHE OCOOCHHOCTH pACTEHUU Wu3
Pa3HBIX MECT OOUTAHH.

Tema 8. Iko10rus BUA0B U MOMYJIANH

DKOJIOTUUECKHE  XapaKTEePUCTHKW  momymsaiuu.  [lomymsius  Kak
Oouonoruyeckasi cuctema. Posib HEOTHOPOHOCTH Cpefibl, GU3HIeCcKrX 0aphepoB
U O0COOEHHOCTEH OWOJIOTMHM BHIIOB B (POPMUPOBAHWUU TPOCTPAHCTBEHHOM
CTpYKTYypbl Tomyssiiiuid. OCHOBHBIC TIOKA3aTeNW TMOMYJISIIIUN: YHUCICHHOCTD,
IJIOTHOCTh, BO3pPACTHAsI W TIOJIOBas CTPYKTYpa, POKIAAEMOCTh, MMPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAITHSL.



JKoJoruyeckass  CTpykrypa  nomyisiuuv.  OIleHKa  4YKMCJIEHHOCTH
nonyiasiuuu. JluHaMuka monyiasiuuu U €€ peryssiuus. buotnueckuii moTeHIuanl
nonyiasiuuu.  MojaenupoBaHue JIUHAMUKA —nonyssinuu.  KpuBble  pocta
YUCJICHHOCTU Tonyysiiuu. KpuBble BbDKUBaHMSA. Perynsiiusi YUCICHHOCTH
MONYJIANUN: posib (PaKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
DkoJsoruueckue crpateruu BuaoB (- u K-crparerun).

[Tonstue 06 3KonorMueckoi Huire Buaa. MectooOutanue. MHOromepHas
Moziesb dKkoaoruueckor Humum Jx.M. XatumHcoHa. PasMepsl 3KOJIOTHYECKOU
Hui. [ToTeHunanbHast U peaaTu30BaHHAs! HUILIM.

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

3aKOHOMEPHOCTU TOBEJCHUS W MUTpallid >KUBOTHBIX. buonormdeckue
WHBA3UHU UY>KEPOJHBIX BUJIOB.

JdeMoHCcTpanuu

IToptper: . 1. XaTunHCOH.

Tabmuiel U CcXeMbl: «DKOJOTUYECKHE XapaKTEPUCTUKH ITOMYIISAIIUN,
«ITpocTpaHCTBEHHass CTPYKTypa MONyJaAlun», «Bo3pacTHbie NHUpaMHUIbI
nonyiasiuun», «CKOPOCTh 3aceieHUs] TMOBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opranu3zmMammn», «MoJjeinsb skosorndeckor Hum Jx. M. XaTuuHcoHay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIMH KUBOTHBIX.

JlaGopaTtopnasi padora «[lpucrocoOiieHuss ceMsH pacTeHUH K
PacCeNCHUIO.

Tema 9. IKo10rus CO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3U MEXITY
OpraHu3Mam# B OHOIIEHO3E.

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 M MOTOK
SHEPTUH B SKOCUCTEME.

OcHoBHBIE  MOKa3aTelu »HKOCHUCTeMBbl. buomacca W OpOIyKLHS.
DKOJIOTUUECKHE MUPAMU/IBI Uucel, OMOMACChI M SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HamnpaBnennbie 3aKkOHOMEpHBIE CMEHBI CO00IIEeCTB — cyKieccuu. [lepBuunbie u
BTOPUYHBIC CYKIIECCUM W HX IPUYMHBI. AHTPONOTCHHBIE BO3JACHCTBUA Ha
cykneccun. KnmmakcHoe cooOmiectBo. buopasznooOpazue #  TOJHOTA
KpPyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

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

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

Ypboskocucrtembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. ['opojckas
¢nopa u dayna. Cunantponm3zaius ropojickoil ¢ayHbl. buomornueckoe u
X035TUCTBEHHOE 3HAUYEHNE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTHU dbopmupoBaHUS OCHOBHBIX B3aUMOJICHUCTBUI
OpraHm3MOB B J3KocucTeMax. Poav kackaonoeo s¢hghexma u  6udos-
30upuxkamopos (Knoyesvix 6u008) 8 QyHKyuoHuposanuu skocucmem. llepenoc
SHEPrUU U BEHIECTB MEXIY CMEXHBIMH HKOCUCTEMaMU. Y CTOWYMBOCTD
OpPraHu3MOB, TMOMYJSIUUA M HSKOCHUCTEM B YCIOBUSIX €CTECTBEHHBIX H
AHTPOIIOTEHHBIX BO3JICUCTBUM.



Mexanusmol  6030elicmeus.  3a2pA3HEHUNl  PA3SHLIX — MUNO8  HA
CcyOOpP2aHUZMEHHOM, OP2AHUBMEHHOM, HNONYIAYUOHHOM U  IKOCUCMEMHOM
VPOBHAX,  OCHOBbl  IKOJIOSUHECKO2O0  HOPMUPOBAHUSL  AHMPONOSEHHO20
8030eticmaus. MeToJ0JIOTHsl MOHUTOPUHTAa €CTECTBEHHBIX M aHTPOIMOTECHHBIX
HKOCHUCTEM.

JdeMoHCcTpanuu

IToptpert: A. JIx. Tencnu.

Tabmuubr u  cxembl: «CTpykTypa  OHOlleHO3a», «DKocHCTeMa
MIUPOKOJIUCTBEHHOTO necay, «JKocucrema XBOMHOTO aecay,
«DyHKIIMOHANIBHBIE TPYIIBl  OpPraHUu3MOB B 3kocucTteme», «KpyroBopot
BelIECTB B »dKocucteMe», «llemu mnuTaHus (macrOuIIHAs, ACTPUTHAA)Y,
«IKoJornyecKas nupaMuia ducenn», «IKoJornueckas nmupamuaa OuomMacchy,
«IKkojoruyeckas nupamuaa >Heprun», «OOpa3zoBanue Oonortay, «llepBuunas
cykueccus», «BoccraHoBieHue jeca mocie moxkapay, «IKocUcTeMa 03epay,
«ArporeHo3», «KpyroBopoTr BemecTB M TOTOK JHEPTUU B arpoleHO3e»,
«IIpumepsl ypbosKOCHCTEM.

OopynoBaHue: repOapuu pacTEeHUM, KOJUICKIIMU HACEKOMBIX, 4ydela
NTHUI] ¥ 3Bepeid, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUN, aKBapUyM
KaK MOJIENTb YKOCUCTEMBI.

IIpakTuyeckas padora «l3yuenue u onvucanue ypO03IKOCUCTEMBD.

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

IKeKypeust «ODKCKypcusi B THUIUYHBIA OuoreoneHo3 (B myOpasy,
Oepe3HsIK, eJIbHUK, HAa CYXOJAO0JIbHBIN HIIM TOMMEHHBIH JIyT, 03€p0, O0JIOTO).

IKCKypeHusi «DKCKYpPCHUSL B arpodKOCHCTEMY (Ha IOJIE€ WM B TEITUYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buocdepa — oOmertanerapuas o6ojouka 3emiid, TJ€ CYIIECTBYET WIIU
CylllecTBOBasia >ku3Hb. Pa3Butue mpencrabieHuit o Owocdepe B Tpymax O.
3tocca. Yuenue B. W. Bepnanuckoro o 6mocdepe. O6mactu 6uochepsl u e
coctaB. JKuBoe BemiecTBo Ouocdeps! U ero GyHKIIUH.

3aKoHOMEpHOCTH cyliecTBoBaHusi Ouocdepsl. OcodbeHHOCTH Ouochepsl
KaK TJ00aIbHOM »JKOCHCTeMbl. JluHaMHuYeckoe paBHOBecHe B Owocdepe.
KpyroBopotbl BemiecTB M OHMOT€OXMMHUYECKHE LHUKIBI (YIJIepoaa, a3ora).
PutMudHOCTS siBIICHHI B Onocdepe.

3oHanbHOCTE OMocdepsnl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIIH:
TYHJIpa, XBOWHBIE Jieca, CMEIIAaHHbIE M UIMPOKOJUCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, MMYCTHIHU, TPOITMYECKHUE JIECa, BHICOKOTOPhS. KiuMmar, pacTutenbHbIil
¥ )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTtypa W (QYHKIMS JKUBBIX CHCTEM, OIEHKA HX PECypCHOTO
MOTEHINAIa U OMOCPEPHBIX PYHKITUH.

JdemoHcTpanuu

[Toptpetsi: B. . Bepnanckuii, 9. 3tocc.

Tabmuubr u cxemsr: «I'eochepst 3emany, «KpyroBopot azora B mpupoze»,
«KpyroBopot yriepoma B mpupoje», «KpyroBopor Kuciopoaa B MPUPOJELH,
«KpyroBopoT BojsI B mpupoie», «OCHOBHBIE OMOMBI cymimy, « KnmumaTtuaeckue
nosica 3emany, «Tynnapay, «Tatiray, «CMenIanHbIi JIECY,
« I InpOKOTMCTBEHHBIN JIECY, «Crenby, «CaBanHay, «ITycToIHs»,
«Tponmueckuii necy.

O6opynoBanue: rTepOapuM pacTeHUW Ppa3HBIX OWOMOB, KOJUICKIIUU
KUBOTHBIX.



Tema 11. YestoBek M OKpyka0mIasi cpeaa

DKOJIOTUYECKUE KPU3UChI UM HUX NpUYMHBL. Bo3znelicTBue uenoBeka Ha
ouocdepy. 3arpsizHeHHE BO3AYyIIHOM cpenbl. OxpaHa Bo3dyxa. 3arpsi3HEHHE
BOOHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnousbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MEeHEeHHE KIMMara.

AHTpPOIIOTEHHOE BO3JCHUCTBUE HA PACTUTEIBHBIA M JKMUBOTHBIM MHD.
OxpaHa pacTUTENBHOTO W YKUBOTHOTO Mupa. OCHOBHBIE MPUHLHUIBI OXPAHBI
npupoabl. Kpacuble kHuru. Oco00 oOxpaHsemble MNPUPOJHBIE TEPPUTOPUU
(OOIIT). boranuueckue caibl ¥ 300JI0TUYECKHUE TTAPKH.

OCHOBHBIE NPUHIUITBI YCTOMYUBOTO PA3BUTHS YEJIOBEUECTBA U MPUPOIBI.
PanonanbHO€  MPUPOJONONB30BAHME W COXpaHEHUE  OHOJIOTMYECKOTrO
pazHooOpasus 3emau. OOIMEe 3aKOHOMEPHOCTU TJIOOAIBHBIX SKOJOTUYECKHUX
Kpu3ucoB. (OCOOEHHOCTH COBPEMEHHOI'O KpHM3UCAa U €ro  BEpOSITHBIC
MOCJEACTBUA.

Pa3zBuTte METOIOB MOHUTOPUHIA PAa3BUTHS OIACHBIX TEXHOIECHHBIX
npoueccoB. CucmemHvle UCCIe008aHUsI nepexoda K pecypcocbepezaroujei u
KOHKYPEHmMOCNnoCcoOHOU  2Hepeemuke.  buonocuveckoe  pasznoobpasue u
ouopecypcol. Hayuonanvnvle ungopmayuonnvle cucmemsi, obecneuusaroujue
docmyn K uHgopmayuu no COCMOAHUIO OMOENbHbIX BUO08 U IKOCUCTEM.
OcHosbl  dKOpeabunumayuu  3Kocucmem U  cnocobos  OopbObvl ¢
buonospesicoeHuamu. Pexoncmpykyusi MOpCKUX U HA3eMHBIX IKOCUCTEM.

JleMoHcTpanumn

Tabmuubr w  cxeMbl: «3arpsi3HEHHE aTMochepbl», «3arpsi3HEeHue
ruapochepbl», «3arpssHeHue nouBb», «llapHukoBeiii 3ddext», «Ocobo
OXpaHsIEMbIE IPUPOJHBIE TEPPUTOPUN», «MoOAEIN yIIPaBISIEMOIO MUAPAY.
O6opynoBanue: ¢Gotorpa@uu OXpaHsIEMbIX pacTeHUN M >KMBOTHBIX KpacHoii
KHUTH Poccutickon Oenepanuy, Kpacnoit KHUTH peruoHa.



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

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOEHUS
OoOy4JaronMMUCsl MPOTpaMM CpeaHEro oOmero oOpa3oBaHMs: JUYHOCTHBIE,
METaNpeIMETHBIE U MIPEIMETHBIE.

B cTpykType JMYHOCTHBIX pE€3yJbTaTOB OCBOEHUS MPOTPAMMBI IO
OMOJIOTHUHU BBIJICJICHBI CJIEIYIOUIUE COCTABIISIONINE: OCO3HAHUE 00YUYaIOIIUMHUCS
POCCUNCKON TPAKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CAaMOPA3BHUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOTPEIEICHUIO, Haluuue Momugayuu K OOy4EeHHIO
OMOJIOTUH, YereHanpasieHHoe pa3gumue BHYTPEHHUX YOEKIEHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LEHHOCTEM W HCTOPUYECKUX TpaAUIUN  Ppa3BUTHA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  00YYalOlUXCs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAaMHM, TPHUCYLUIUMU CUCTEME OMOJIOTHYECKOTO OOpa3OBaHUS, HaAIuuue
npasoCco3HaHUus SKOJOTUYECKON KYyIbTYPbl, CHOCOOHOCMU cmasumb TEIH U
CTPOUTH )KU3HECHHBIC ILJIAHBI.

JIndHOCTHBIE  pE3yJbTaTbl OCBOCHHUS MIPOrpaMMbl 1O  OHOJIOTHH
JOCTUTAIOTCSI B E€AUMHCTBE Yy4eOHOM M BOCHUTATEIBHOW JEATEILHOCTH B
COOTBETCTBUM C  TPAAULUHUOHHBIMH POCCUHUCKUMHU  COI[MOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, HPHUHSATHIMU B
oOlIllecTBE MpaBWJIaMU M HOPMAaMH TOBEACHHUS U CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAaMOBOCIIUTAaHUS W CaMOpPa3BUTHUS, pPa3BUTUSI BHYTPEHHEU
NO3ULINU JUYHOCTH, MATPUOTHU3MAa U YBAXKEHHUS K 3aKOHY U IPABOMOPAIKY,
YeJIOBEKY TpyJZla U CTapilieMy MOKOJICHHUIO, B3aUMHOTO YBa)XEHUS, OEpExKHOTO
OTHOLICHHUS K KyJIbTYpPHOMY HACIEIWI0 U TPAJULHSIM MHOTOHAIMOHAJIBHOIO
Haposa Poccutickoit @enepanyu, Ipupoe U OKPYKAIOIIEH Cpeie.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS Y4eOHOro mnpeameTa «bUOTOTHS
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH TMO3HIIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHUEHTAIMi, TMO3UTUBHBIX BHYTPEHHHX YOEKICHUM,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSM POCCHUUCKOTO  OOIIECTBa,
pacliMpeHre >KU3HEHHOTO ONbITa W OMNbITa JESITEJIbHOCTH B IPOIECCE
peanu3ali OCHOBHBIX HAINpPAaBJICHUN BOCHUTATEIbHOW IEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaKIaHCKOTO0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOM  TO3WIMKA  OOydYaromerocss  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUICKOTO 00IIECTBa;

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

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATENBHOCTA MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX M MO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAENATh COOCTBEHHYIO TO3UIIMIO IO OTHOIICHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHUE YUUTHIBATh B CBOUX JCUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJICH C Pa3HBIMHU YOKICHUSIMH, KYyJIBTYPHBIMH IIEHHOCTSIMHU
Y COLMAJIbHBIM IOJI0KEHUEM;



TOTOBHOCTb K COTPYIHHMYECTBY B IPOLIECCE COBMECTHOI'O BBIITOJIHEHUS
yueOHbIX, MO3HABATENbHBIX U HCCJIENIOBATENbLCKUX 3a/lad, YBAKUTEIbHOTO
OTHOLIEHUS! K MHEHUIO OIIMOHEHTOB MpPHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh POCCHUICKOMN IPaXKIaHCKOMN UIEHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUA K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
PoauHoii, ropmoctu 3a cBOM Kpail, cBOO PoauHy, CBOW f3bIK U KYJBTYpPY,
IPOIIIOE ¥ HACTOSAIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 K NaMITHUKAM
IPUPOJIBI, JOCTHXKEHUSAM Poccun B Hayke, HUCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TpyJe;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCUUCKUX YYEHBIX B CTAHOBJIICHHE H
pa3BUTHE OHOJOTHU, MMOHUMAHUS 3HAYCHUS OMOJIOTMH B TO3HAHUMU 3aKOHOB
IPUPOJIBI, B AKU3HU YEIOBEKA M COBPEMEHHOIO 00I1IeCTBA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/Ia;

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

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHSITHUS LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUU C
TpaauuusaMu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUasl ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUM;

NOHUMAHHE HMOIMOHAIBHOTO BO3JCHCTBUS KUBOW MPUPOABI 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 370pOBOro M 0Oe3omacHoro obpasza KU3HU
(3mopoBoe  TUTaHUE, COOJIOJEHWE THUTMEHHMYECKHMX TPaBWJI W HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUA M OTAbIXa, pEryJsipHas Quanyeckas
aKTUBHOCTH), OEpPENKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
coOCTBEHHOMY (DM3UUECKOMY U TICUXUYECKOMY 3/I0POBbIO;

MMOHMMAaHUE [IEHHOCTH TMPaBUJI HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30macHOr0 TOBEJCHUS B CUTYaIUAX, YTPOXKAIOIIMX 3J0POBBI0 W JKU3HU
JIIOJIEH;

OCO3HAHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPHUBBIUEK
(ymoTpeOneHust ajaKoroJsi, HAPKOTUKOB, KypEHUS );

6) Tpy10BOr0 BOCIIUTAHUS:

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

FOTOBHOCTh K AKTMBHOM JEATEIBHOCTH TEXHOJIOTUYECKOW U COLMATbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHULIMUPOBATH, MJIAHUPOBATH u
CaMOCTOSITENIHO BBITIOIHATH TaKyl0 AESTEIbHOCTD;



UHTEpeC K pa3nuuHbiM cdepam NpodecCHOHATBHONW eSITebHOCTH,
YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOD Oy ymiei mpodhecCuu 1 pearn30BhIBATh
COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

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

7) 3K0JI0THYECKOT0 BOCTIMTAHMUS:

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

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

OCO3HaHHWE TI00aTHHOTO XapaKTepa dKOJOTHYECKUX MPOoOJIeM U MyTel ux
pEIICHUS;

CIIOCOOHOCTh HCITOJI30BaTh TpHOOpETacMble TP HW3YYCHUU OUOJIOTHH
3HAHUST U YMEHHUS TPU PEUICHUU MPOOJIeM, CBS3aHHBIX C PAIlMOHAIBHBIM
IPUPOAOIIOIB30BaHUEM  (COOMIOJIEHUE TpaBWJl TOBEACHUS B  MIPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B JKOCHCTEMaxX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOChEphI);

AKTUBHOE HETPUSATUE JCHCTBUN, NPUHOCAIIUX Bped OKPYXKaIOIIeH
IPUPOIAHON CpeJie, YMEHHE POTHO3UPOBATh HEOIAroNpUsTHBIEC SKOJIOTUUECKHE
MOCJIEJICTBUSA NMPEANPUHUMAEMBIX ACUCTBUI U MPEIOTBPAIIATD UX;

HAJIMYUE PAa3BUTOTO  HAKOJOTHYECKOTO  MBIIUICHUS, DKOJIOTHYECKOU
KyJbTYPBI, OIbITA ACSATEIBHOCTU HSKOJOTUYECKOW HAMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMU B TO3HABATEIHHOM, KOMMYHUKATUBHON U COLIMAJILHOMN
IPaKTUKE, TOTOBHOCTM K YYacCTHUI0O B TPAKTUYECKON  JIEATENHbHOCTH
AKOJIOTUYECKON HANPABJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

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

COBEPIIICHCTBOBAHKE SI3BIKOBOM M YHMTATEIbCKOM KYJIBTYPhI KaK CpelICcTBa
B3aMMOJICUCTBHS MEXTY JIFOABMU U TIO3HAHUS MUPA;

NOHUMaHUe crheruuKy OHOJIOTMH KaK HayKd, OCO3HaHHS €€ pojii B
(dbopMHpPOBaHMY PAIIMOHATIEHOTO HAYYHOTO MBIIIJIEHUS, CO3aHUH IIEIOCTHOTO
MIPEICTAaBICHUS 00 OKpYKAIoIeM MUPE KaK O €IUHCTBE MPHUPOIbI, YEIOBEKa U
oOI11ecTBa, B MO3HAHUHU TMPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIICHHH MpoOeM
COXpaHEHUs IPUPOJHOTO PABHOBECHS,;

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJISI COBPEMEHHOM ITUBUITU3AIINHN:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3/IaHHUE TEPCTIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX peIlaTh PECYypCHbIE TMPOOJIEMbl  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeW BBIXOJA U3 TJIOOAIBHBIX AKOJIOTHYECKUX MPOOIeM
u obecreyeHHs Tepexoja K YCTOWYMBOMY PAa3BHUTHIO, PAIlMOHAILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (OPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJIYYECHUU OMOJOTHYECKHX 3HAHUN B MEIAX
MOBBIMICHUST OOIIEeH KYyJbTYphbl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM  4YacTM  (PYHKIMOHAJIBHOM  TPAMOTHOCTH  OOydYaroIuxcs,
dbopmMupyemMoii pu U3y4eHUH OUOJIOTHH;

MOHUMAHUE  CYIIHOCTH METOJOB  TIO3HAHUS, HCIOJb3YyEeMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh IMOTy4YaeMble 3HAHUS IS



aHalu3a U OOBSICHEHUS SIBICHUMN OKPYXXaromero Mupa u nNpoucCxoJsauux B HEM
HBMCHCHHﬁ, YMCHHUC OCJIaTb 000CHOBAHHBIC 3aKJIIOUCHUS Ha OCHOBE HAaY4YHBIX
(1)aKTOB N UMCHOIMUXCS OAHHBIX C ICJIbIO ITOJIYUCHUA TOCTOBCPHBIX BHIBOJOB,

CITOCOOHOCTH CAMOCTOSATEIBHO MCIIOJIH30BaTh OMOJIOTMUECKUE 3HAHUS JJIA
pCUICHUA HpO6JI€M B PCAJIbHBIX ) KN3HCHHBIX CUTYallUAX,

OCO3HAaHHUC LICHHOCTH Hay‘IHOﬁ ACATCIIBHOCTH, TOTOBHOCTDb OCYIICCTBJIATH
IMPOCKTHYIO K UCCIICAOBATCIILCKYIO ACATCIIbHOCTS HHAUBUAYAJIbHO U B I'PYIIIIC,

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

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MertanpeaMeTHple  pe3yiabTaThl  OCBOCHHS ~ y4eOHOTO  MpeaMera
«buonorus» BKIIOYAIOT: 3HAYUMBIE I  (OPMHUPOBAHUS MHPOBO33PECHUS
oOydJarommxcsi  MEXIUCIUIUIMHAPHBIE  (MEXIpEJAMETHbIE)  OOIIeHAYYHBIE
MOHSATHS, OTPAXKAIOIIKE IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEUUKY
METOJIOB TIO3HAHUS, WCIOJb3YEMbIX B ECTECTBEHHBIX HayKax (BEIIECTBO,
SHEPrus, SBJICHHUE, MPOIECC, CUCTeMa, HAy4YHBIM (pakT, MPUHIUII, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpPEHUE,
DKCIIEPUMEHT U JpYyrue);  yHHUBEpPCAIbHbIE  ydeOHbIE  JICHCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHBIE, PETYIATUBHBIE), 00€CIeUNBAIOIINE
dbopmupoBanre (PyHKIIMOHAIBHON T'PaMOTHOCTH M COLIMAIBHON KOMIIETEHIIUU
oOydJaronuxcsi; CHoCOOHOCTh  OOYYalOIIMXCA  HCIOJIb30BaTh  OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W  YHUBEpCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHON U COIMATILHOM MPaKTHKE.

B pesynaprate wu3ydeHuss OWOJOTMM Ha YPOBHE CpEIHEro OOIIEero
oOpazoBanusi y oOydaromierocs OyayT chOpMHUpPOBaHbI I[O3HABATEIbHbBIE
YHUBEpCAIbHBIC Yy4eOHBbIE JCHCTBUSA, KOMMYHUKATUBHBIC YHHUBEPCAIbHbBIC
yuyeOHbIE JCHCTBUS, PETYJSITUBHBIE YHHUBEPCAJIbHbIE YyueOHbIE JIEHCTBUS,
COBMECTHAs e TEIbHOCTD.

MeranpeaMeTHbie pe3yiabTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIEro
00pa3oBaHUsl IOJDKHBI OTPaXkKaTh:

OBiajeHue  YHHBEPCAJBHBIMM  Y4eOHbBIMM  MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE AeiCTBHSI:

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

UCIIOJIb30BATh MPU OCBOCHUU 3HAHUN MPUEMBI JOTUYECKOTO MBIIIICHUS
(amanuza, cuHTE3a, CpaBHEHWS, Kiaccudukanuu, 000OIIEHUS), PACKPHIBATH
CMBICJI OHMOJIOTMUECKHX TOHATUH (BBIICIATh WX XapakTEepHbIC MPHU3HAKH,
YCTaHABIMBATh CBSI3U C APYTUMH MOHATUSIMH );

OTIpeNeNATh e NESTeIbHOCTH, 3a/aBas MapaMeTphl U KPUTEPUU HX
JOCTIKEHUS, COOTHOCHTH PE3yJbTaThl JACATEIBHOCTA C TOCTaBICHHBIMU
HETISIMU;

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

CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIYKTUBHBIC, ICIYKTUBHBIC, TIO
aQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B PACCMATPHUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,



NPUMEHATh  CXEMHO-MOJICIbHBIE  CpPEACTBAa  JJS  TPEACTAaBJICHUS
CYIICCTBEHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TaKkKe TMPOTUBOPEUMH PpPa3HOTO pPOJa, BBIABICHHBIX B Pa3IAYHBIX
MH(POPMAITMOHHBIX NCTOYHUKAX;

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

BHOCHTh KOPPEKTHBBI B JIEATEIHHOCTh, OIIGHUBAaTh COOTBETCTBHE
PE3yNbTATOB IIEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUH NEATeIbHOCTH;

KOOPAWHHUPOBATh W BBIMONHITH pPabOTy B  YCJIOBHSX pPEaTbHOTO,
BUPTYAIHHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEN0OBATEIbCKHE IEHCTBUS:

BJaJIeTh  HaBBIKAMH  Y4€OHO-MCCIIENOBATENbCKOM WM TPOCKTHOU
JCSATCNIbHOCTH, HAaBBIKAMH  pa3pelieHuss TpoOJieM, CIIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJOB PEHICHHS MPaKTUIECCKIX
3a/1a4, TPUMCHEHUIO Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCTIONb30BaTh PA3JIMYHBIC BHIIBI JICATEIHHOCTH IO TOJYYCHHIO HOBOTO
3HAHWSA, €0 HMHTEPIpEeTaIuy, MpeoOpa3oBaHUI0 W MPUMEHEHHIO B YYEOHBIX
CUTYaIUAX, B TOM YUCJIC TP CO3JJaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

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

CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHON
TESATSIIEHOCTH 1 )KH3HCHHBIX CUTYAIIHSIX;

BBISIBJISITh  TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3M M aKTyaJHM3WpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs, HAXOIUTh apryMEHTHI JUIS JI0Ka3aTelhCTBA
CBOWX yTBEPKJICHUH, 3a7aBaTh TAPAMETPhl U KPUTEPUU PEIICHUS;

aHAJIM3WPOBATh TOJYYCHHBIE B XOJE PCIICHUS 3aJaydl Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TIPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISTh ICJICHAIIPABICHHBIN ITOMCK MEPEHOCA CPEICTB U CIIOCO00B
JCUCTBUS B MPOPECCHOHAIBHYIO CPELy;

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

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

BBIJIBUTATh HOBBIE WJICH, TIPE]JIaraTh OPUTHHAILHBIC TTOIXO/IBI U PEIICHU,
CTaBUTH MPOOJIEMBI U 3a7a49H, JIOIYCKAIOIINE aTbTCPHATUBHBIC PEIICHUSI.

3) pa6ora c ungopmanmeii:

OPUCHTHPOBATHCA B PAJNTMYHBIX HUCTOYHWKAX wWHpopMammu (TEeKCTe
y4eOHOTO TMOCOOWs, HAyYHO-TIOMYJSIPHOM  JHUTEeparype, OMOJIOTHYECKUX
CJIOBapsiX M CIpPAaBOYHHKAX, KOMIBIOTEPHBIX 0a3zax naHHBIX, B VHTepHeTe),
aHAIM3UPOBATh WH(OOPMAIMIO PA3TMYHBIX BHJIOB W (OPM TIPEIACTABIICHUS,
KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh M HEITPOTHBOPECUYUBOCTD;

(GopMyITUPOBATH 3aIPOCH U IPUMEHSATH Pa3IMYHbIC METOIBI TIPH ITOUCKE U
otbope OuoJornYeckor uWH(pOpMAIUU, HEOOXOJAMMOM ISl BBIITOJTHEHUS
y4eOHBIX 3a/1a4;

MIPHOOPETaTh OMBIT MCIIOH30BaHMS WH(HOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO  HCIOJH30BaHUS
Pa3IMYHBIX TTOUCKOBBIX CHCTEM;



CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpMY TMpEICTaBICHUS
ouosiorndyeckod wuHGOpMANUU (CXeMbl, TrpadUKH, JUarpaMMBbl, TaOIHIbI,
PUCYHKH U APYTOE);

UCIOJIb30BaTh HAYyYHBIA S3bIK B KayecTBE CpeACTBa Npu pabore ¢
Oouonoruyeckod wuHOpMAIMEH: TPUMEHATh XUMHYECKUE, (U3MUECKHE U
MaTEMaTUYECKUE 3HAKU M CUMBOJIbI, (DOPMYIIbI, a00peBUATYypy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJIATHOCTH;

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

OBjajieHue YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

1) oO1eHne:

OCYIIECTBJISATh KOMMYHHMKallUM BO Bcex cdepax KU3HU, AaKTUBHO
y4acTBOBaTh B JIMAJIOT€ WJIM JTUCKYCCHUU IO CYHIECTBY OOCYXIaeMOW TEMBbl
(yMeHHMe 3amaBaTh BOIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEJIaraeMou 3a7a4u, yUUTHIBATh HHTEPECHl U COTJIACOBAHHOCTD
MO3UIMN APYTHX YYaCTHUKOB JIUAJIOTA WU JUCKYCCHUH);

pacno3HaBaTh HeBepOalbHBIE CPEICTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HAMEpEHUsl JPYTHX JIIOJieH, TPOSBIATh YBAXUTEIHHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe (HopMyTupoBaTh CBOM BO3PAKEHUS,

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

2) coBMeCTHAasl 1eSITeJbHOCTh:

NOHMUMaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
UHAUBUIYabHOM  pabOThl TpH  pEHICHUH OHOJIOTMUECKOW  MpOOJIEMBI,
000CHOBBIBATh HEO0OXO0IUMOCTh MIPUMEHEHUS TPYIIOBBIX dbopm
B3aMMOJICUCTBHS MIPU PEIICHUH YYeOHOU 3a/1auu;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN Ka)KJ0T0 YjieHa KOJJIEKTUBA;

OpPUHUMATh 1€ COBMECTHOW JEeATEIbHOCTH, OpPraHW30BBIBATH W
KOOPJIMHUPOBATH JICUCTBUA TI0 €€ JTOCTUKECHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTb pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXK/IaThb PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh Ka4€CTBO CBOETO BKJIa/Ja M KaXKJIOTO YYaCTHHKAa KOMAaH/bI B
001Ut pe3yabTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

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

OCYIIECTBJISTh TO3UTUBHOE CTPATETHYECKOE IOBEJIEHWE B PAa3JTHMYHBIX
CUTYaIHSIX, TIPOSIBIISITH TBOPYECTBO M BOOOPAKECHHE, OBITHh MHUIIMATHBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

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

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHWM II€JIEBBIE U CMBICIOBBIC
YCTaHOBKH B CBOMX JICUCTBHSIX U MOCTYMKAX MO0 OTHONICHHIO K )KUBOU MPUPO/IE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIINX;



CaMOCTOSITEIbBHO  OCYILIECTBIATh  IMO3HABATEIbHYI)  JI€SITEIBbHOCT,
BBISBJISITh TPOOJIEMBI, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3a/Jaud B
00pa3oBaTeIbHOMN AEATEILHOCTH U )KU3HEHHBIX CUTYAITUsX;

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

J1aBaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacmupsTb ~paMKh  y4yeOHOro TIpeAMETa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHU ],

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

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO M TPOSIBJICHUIO IIHPOKON JPYAUIIUUA B
pa3HBIX 00JIACTSAX 3HAHWM, MOCTOSHHO IOBBIIIATH CBOM OOpa3oBaTEIbHBIN H
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb!

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

BJIQJIETh HaBBIKAMHM I[I03HABAaTEJIbHOW pediiekcud Kak OCO3HAHMS
COBEPIIIAEMBIX JCUCTBUM M MBICIUTEIbHBIX IPOLIECCOB, MX PE3YJIbTATOB H
OCHOBAHHUM, UCIIOIb30BaTh MPUEMBI pedICKCUH IS OIIECHKH CUTYallMH, BBIOOpA
BEPHOT'O PEIICHHUS;

yMETh OIICHUBAaTh PHUCKH W CBOCBPEMEHHO NMPUHUMATh PEIICHUS IO UX
CHIDKCHHIO;

IMPUHUMATh MOTHBBI M apryMEHTBl JIPYTMX MpPH aHAIW3€ pe3yJIbTAaTOB
JIEATEIILHOCTH;

3) npuHsTHE CeOsl U APYIrUX:

IPUHUMATH Ce0s1, TOHMMas CBOM HEAOCTATKU 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 pe3yabTaThl OCBOCHUS COJEpKaHUS y4eOHOTO MpeamMeTa
«buonorus» Ha yYrIyOJIEHHOM YpPOBHE OpPHUEHTUPOBAHbI Ha OOecIeUYeHHE
npopuabHOr0 O0ydeHusi oOywarommuxcss Ouosornu. OHU  BKJIIOYAIOT:
cnenupuyueckre Aji1 OMOJIOTUU Hay4YHbIE 3HAHUS, YMEHUS U CHOCOOBI IEUCTBHIMA
[0 OCBOCHUIO, HWHTEpPOpETAllMM M MNpeoOpa3OBaHUIO0  3HAHWMA, BHJIbI
JESATEIBbHOCTH MO MOJYYEHUIO HOBBIX 3HAHUU M MX MPUMEHEHUIO B PA3IUYHBIX
y4eOHbIX, a TakKe€ B pEAJbHbIX JKU3HEHHBIX cHUTyauusx. lIpenMerHbie
pe3ynbTaThl MPEACTABJICHBI IO TOAAM HU3yUEHHUS.

[IpeameTHbIe pe3yabTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B
10 knacce nOJXHBI OTPAKATE:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OWUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa, B
NO3HAHWM 3aKOHOB TMPHUPOJbI M pEHIeHuH MpodiieM  paluuoOHAIbHOIO
OPUPOAOIIONB30BaHUSA, O BKJIAJAE POCCUUCKUX U 3apyOekKHbIX YUEHBIX B
pa3BUTHE OUOJIOTUH;

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



OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIPOU3BEACHHE,
HACJIeICTBEHHOCTb, U3MEHYMBOCTh, POCT U Pa3BUTHUE), OMOJIOTUYECKUE TEOPHUU
(knmerouynast teopuss T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas
Teopus HacienctBeHHocTtd T. Moprana), yuenus (H. . BaBuiioBa — o nieHTpax
MHOTOOOpa3usi M  MPOUCXOXKIECHHUS  KYJIbTYPHBIX  PAcTEHUM), 3aKOHBI
(emMHOOOpa3us MOTOMKOB MEPBOTO MOKOJICHUS, PACIICTIEHUS, YACTOThI FaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHaens, TOMOJIOTMYECKUX pAJIOB B
HacCJIeICTBEHHON U3MEHUYNBOCTH H. . Basuiosa), MIPUHIMIIBI
(KOMILJIEMEHTapHOCTH ),

BJIaJICHUE OCHOBHBIMU METOJIaMU HAYYHOT'O TMO3HAHMSI, UCTIOIB3YEMbIX B
OMOJIOTUYECKUX HCCIEIOBAHUSIX JKUBBIX OOBEKTOB (OMHMCAHHME, HU3MEPEHHE,
HaOII0/IeHHUE, SKCIIEPUMEHT);

YMEHUE BBIJCISTH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKapuOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHUCIE
OakTepuii, rpubOB, pacTeHUM, KUBOTHBIX M YEJIOBEKAa, CTPOCHUSI OPraHOB U
CUCTEM  OpraHOB  pAaCTeHUH,  KUBOTHBIX,  YEJIOBEKa,  IPOIIECCOB
KU3ZHENIEATEIbHOCTH, MPOTEKAIOUX B OpPraHU3Max pAacTEHUM, >KUBOTHBIX U
YeJIOBeKa, OMOJIOTMUECKMX TMPOILIeCCOB: OOMEHa BelecTB (MeTaboau3M),
IpEeBpAIllCHUs] PHEPTUHU, OpPOKEHHUS, aBTOTPO(HOTO M TeTepOTPO(HOrO THUIIOB
nuTaHus, (OTOCMHTE3a M XEMOCHMHTE3a, MHTO3a, MeH03a, TraMeToreHesa,
AMOpHOreHe3a, MOCTAIMOPHOHAIBHOTO pa3BUTHS, Pa3MHOKEHUS,
WHIMBUYaIbHOTO pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T'€HOB,
reTepo3nca, NCKYCCTBEHHOTO 0TOOPa;

YMEHHUE YCTaHABIIMBATh B3aUMOCBS3M MEXKIY OpPraHOMJAAMH KIETKU U UX
GYHKIUSIMH, CTPOGHUEM KIJIETOK pPa3HBIX TKaHEH W HUX (PYHKIUSMHU, MEXKITY
opraHaMy M CHUCTEMaMH OpPTaHOB Yy PAaCTCHMIA, >KUBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMH, MEXIy CUCTEMaMU OPraHOB M UX (PYHKIUSMH, MEXKIY dTaramu
oOMEHa BENIeCTB, JTalamMd KJIETOYHOTO IHMKJIAa ¢ SKU3HEHHBIX IIMKJIOB
OpraHU3MOB, dTanaMu 3MOPUOHAIBHOTO Pa3BUTHS, TEHOTUIIOM U (DEHOTHUIIOM,
dbenoTunom u pakrTopamu cpeapl OOUTAHMUS;

YMEHUE BBISBIISATH OTJIMYUTEIBHBIC PU3HAKY KUBBIX CUCTEM, B TOM YHUCJIC
pacTeHul, >)KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCMOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJIOTHUECKYIO
TEPMHUHOJIOTUI0O M CHUMBOJIMKY [l JOKa3aTeIhCTBAa POJICTBA OPTraHU3MOB
Pa3HBIX CHCTEMATHUYECKUX TPYIIIL;

yMEHUE pelaTh OWOJOTUYECKHE 3a/aud, BBISBISATH PUYUHHO-
CJICICTBEHHBIC CBSI3M MEXKY HCCIEAYEMbIMU OMOJIOTHYECKUMHU TPOLIECCAMU U
SBJICHUSIMU, JIe7IaTh BBIBOJBI M TPOTHO3bI HAa OCHOBAHWU TMOJYYCHHBIX
pE3yNbTaTOB;

YMEHHUE BBITIOJHATH J1a00OpaTOpHBbIE U MPaKTUYECKUE padOThl, COOIIOAATH
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THUIOTE3bI, MPOBEPSITh HMX OKCIEPUMEHTAIHLHBIMU
cpenctBamu, (popmMynupys 1elb MCCIENOBAaHUS, aHATU3UPOBATH IMOTYyYEHHBIC
PE3yNbTAThI U JACNIaTh BHIBOIBI;

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

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



OIIOZI0TBOPEHUE, HAMIPABIEHHOE U3MEHEHUE T€HOMA U CO3/IaHW€E TPAHCTEHHBIX
OpraHU3MOB);

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BHIOOp Oyayiel npodeccuoHaaIbHOM
nesTebHOCTH B oOjacT  OWMOJIOTMH,  MEAUIMHBI, OHMOTEXHOJOTrHUH,
BETEPUHAPHUH, CEITBCKOr0 XO035SMUCTBA, MUIIEBON MPOMBIILIEHHOCTH, YIIIyOJIsATh
MO3HABATENIbHBI ~ HMHTEpPEC, HAMpaBJIEHHbII HAa  OCO3HAHHBIM  BBHIOOP
COOTBETCTBYIOIIEH MpodecCuu U MPOI0KEHHE OUOIOrMYecKoro o0pa3oBaHUs
B OpraHU3alMIX CPEAHET0 MPOo(HEeCCUOHATBFHOTO U BBICIIET0 00pa30BaHUsl.

[IpeameTHbIe pe3ysbTaThl OCBOEHHUSA y4yeOHOro mpenmera «buonorus» B
11 knacce NOJXKHBI OTPAXKATH:

c(hOpMHUPOBAHHOCTh 3HAHUM O MeCTe€ M pOJH OWUOJOTHU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMHM COBPEMEHHOW E€CTECTBEHHO-HAyUHOMN
KapTUHBI MHpaA, B MO3HAHUU 3aKOHOB MPUPOJBI M PEUICHUU IKOJIOTHYECKUX
npo0jieM 4YeloBeuecTBa, a TakKe B PEIICHUH BOMPOCOB PallMOHATBHOTO
IPUPOAOIONB30BaHUA, U B (OPMHUPOBAHUM [IEHHOCTHOTO OTHOIIECHHUS K
npupoe, 00IIEeCTBY, YETOBEKY, O BKIIAJE POCCUICKUX U 3apyOCKHBIX YUEHBIX -
OHMOJIOTOB B pPa3BUTHE OUOJIOTHH;

yMEHHUE BIIAJIETh CUCTEMON OMOJIOTMYECKUX 3HAHUU, KOTOpas BKIIOYAET
ompeJielieH!s] U MOHUMAaHUE CYIIHOCTH OCHOBOIOJATAIONINX OUOJIOTUYECKUX
TEPMUHOB U TIOHATHM (B, dKOcHUcTeMa, Ouocdepa), OMOIOTUYECKHE TEOPUHU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKas TEOPHUS HBOJIIOIUH),
yuenust (A. H. CeeproBa — 0 MyTsAX W HampapieHUsX 53Boitonuu, B.M.
Bepuasnckoro — o 6uocdepe), 3akoHbl (reHeTHUeCKOoro paBHoBecus Jxx. Xapau
u B. BaiinGepra, 3apossimeBoro cxoactsa K. M. bapa), npasuna (MuHumMyma
1O. JIubuxa, sK0IOrH4eCcKOi MUpPaMUJIbl SHEPTHH ), TUIIOTE3bI (TUIIOTE3a «MUPa
PHK» V. I'mnGepta);

yMEHUE  BIAJeTh OCHOBHBIMU  METOJAaMH  HAy4YHOTO  IIO3HAHMS,
UCIIOJIb3yeMbIMU B OHOJIOTHYECKUX HCCIEAOBAHUSIX JKUBBIX OOBEKTOB H
AKOCUCTEeM (OmHCcaHHue, U3MEpeHue, HaOIo/IeHHne, HKCIEPUMEHT), CIocoOamMu
BBISIBJICHUS U OIICHKW aHTPOIIOT€HHBIX U3MEHEHHI B IPUPOJIE;

YMEHHUE BBIICTSATh CYIIECTBEHHBIC NPHU3HAKHU: BHUJIOB, OHOTEOIICHO30B,
AKOCUCTEM U Ouochepsl, CTAOUIN3UPYIOIIETO, ABMKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO otoopa, AJUTONIATPUUYECKOTO u CUMIIATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JBWKYIIUX CHJI OBOJIONUM HAa TeHOMOH]
MOMYJISIIIAN, TPUCTIOCOOJICHHOCTH OPTraHru3MOB K cpejie OOMTaHusl, YepeI0BaHUS
HAIPaBJICHU JBOJIIOIMH, KPYroBOpPOTa BEIIECTB M TOTOKA DHEPIHUH B
HKOCUCTEMAX;

yMEHUE YCTAaHABIWBATHh B3aMMOCBSI3M MEXIY MPOIECCAMU DBOJIIOIHH,
JBYDKYIIUMH CUJIAMU aHTPONIOTE€HE3a, KOMIIOHEHTAMU Pa3JIMYHbIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTJIMYUTENBbHBIC TPHU3HAKK  JKUBBIX  CHCTEM,
MIPUCIIOCOOICHHOCTh BHJIOB K cpejlie OOMTaHMs, aOMOTHYCCKUX U OMOTHUECKUX
KOMITOHEHTOB JKOCHCTEM, B3aWMOCBSI3€ii OpPraHM3MOB B COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHWOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CHUMBOJIMKY JJis JIOKa3aTelbCTBA POJICTBA OPTaHU3MOB
Pa3HBIX CHUCTEMATHYECKUX TPYMIM, B3aUMOCBSI3M OPraHU3MOB U  CPEJbl
oOWTaHUS, €IUHCTBA YEJOBEYECKUX pac, HEOOXOAMMOCTH COXPAHCHHS
MHOT000pa3usi BUJIOB M SKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOJILI U
YeJIOBEUECTBA;



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

YMEHHE BBINIOJHATH JTAOOpaTOpPHBIEC U MPaKTUYECKHEe PabOTHI, COONMIOAATh
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPATH HX OKCIEPUMEHTATHLHBIMU
cpencTBamMu, (GopMynHpys LeJb HUCCICIOBAaHUS, aHAJIM3UPOBATH MOJTYYCHHBIC
PE3yNIbTaThI U JACNaTh BBIBOIBL;

YMEHHE y4acTBOBATh B Y4EOHO-MCCIIEIOBATEIBCKOM paboTe 1Mo OMOIoTHH,
AKOJIOTMH U MEIUIIMHE, TPOBOAMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOMYHO  TIPENCTaBIATh  IOJYYCHHBIE PE3yNbTaThl HAa  YYCHHUSCKUX
KOH(EPEHITUSAX;

YMEHHE OIICHUBATh THUIIOTE3bl W TEOPUU O TPOHUCXOKICHUH >KU3HH,
YeJIOBeKa M YEeJOBEUYECKUX pac, O NPHUYMHAX, MOCIEACTBUAX M CIIOCO0ax
IpeIoTBpalIeHHs TI100aIbHBIX U3MEHEHUH B Orocdepe;

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BHIOOp Oyayiel mpodeccuoHaIbHOM
JeSTEIbHOCTH B OOJAacTH OWOJIOTHH, OKOJOTHHU, MPUPOJIONOIE30BaHUS,
MEUIMHBI, OUOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUHU, CETTHCKOTO XO35ICTBA,
NUIIEBOM  MPOMBIIUICHHOCTH,  YIIyOJsTh  MO3HABaTEIbHBIM  WHTEpEC,
HaAIpaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIICH MpOPEeccCuu M
IPOJOJDKEHUE OMOJIOTMYECKOro O00pa3oBaHUsS B OPraHMU3alUsAX CpPEIHEro
poeccuoHaIbHOTO u BBICIIIETO oOpa3oBaHHUs.
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89 KPHU3UCHI U UX content.apkpro.ru/ru/catalog/06/10?class=1
MIPAYUHEI 0
Bo3zgeiictBue https://academy-
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MIPUPOJIBI
PannonansHoe
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HHPOBEPSAEMBIE HA EI'D 110 BUOJIOI'UM TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
ITPOI'PAMMBI CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

Kox npoBepsiemoro
TpeOoBaHMS

IIpoBepsiemble TPeOOBAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHHUS OC
NMPOrpaMMbl cpeaHero o0uero 00pa3oBaHus

CdopmupoBaHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHUHU B CUCTEME €CTECT
COBPEMEHHOM €CTeCTBEHHOHAYyYHOW KapTUHbI MHUpPA, B TIO3HAHHUH 3
KU3HEHHO BAXKHBIX COLUAIBHO-DTUYECKUX, YKOHOMUYECKUX, IKOJIOTHUYE(
TaK)K€ B PELICHHWU BOMPOCOB PAIMOHATIBLHOTO TMPHUPOIOIOJIB30BAHUS, E
OTHOIICHUS K MPUPOJE, OOLIECTBY, YETIOBEKY; O BKIIAZe POCCUUCKHX U 3ap
pa3BHUTHE OMOJIOTUU

Bnanenme cucremoii 3HaHME 00 OCHOBHBIX METOJAX HAyYHOTO

OMOJIOTUUECKUX HCCIEIOBAHUSAX >KUBBIX OOBEKTOB M IKOCHUCTEM (OIHC
HaOII0IeHUH ); CTOCOOAaMU BBISIBIICHUS U OIEHKH aHTPOTIOTEHHBIX U3MEHEH
YMeHue BbIIBUTATh TUIIOTE3bI, MPOBEPSATHh UX SKCHEPUMEHTAIBHBIMU C
HCCIe0BaHMs, aHAIM3UPOBATH MOJYUYEHHBIE PE3YJIBTATHI U JCJIaTh BHIBO/I]
BrisBiieHrE 3aBUCUMOCTH MEXKy UCCIEAYEMbIMUA BETUYMHAMU, OOBSICHEE
(hopMyJIMPOBAHKE BBHIBOJIOB C MCIIOIH30BAHNEM HAYYHBIX MTOHITHIA, TEOPHI

VYMeHue BiaJeTb CHUCTEMOM OMOJIOTMYECKMX 3HAHMH, KOTOpas I
OUOJIOrMYECKHe TEPMUHBI U MOHATUS (KM3Hb, KJIETKA, TKaHb, OPIaH, OPTraHu:
OuorieHo3, Ouocdepa; mMeTadoIu3M, rOMEOCcTa3, KIETOYHBI WMMYHUTET, O
JMCKPETHOCTD, camoperyJisLus, CaMOBOCIIPOU3BE/ICHUE, HACJIC,
SHEPro3aBUCUMOCTb, POCT ¥ PA3BUTHE);

Ouosorudeckre Teopuu: kietouyHas teopuss T. IlIBamna, M. lneiin
ceslekTuBHOro nMmMmynmrera I1. Opnux, U.M. MeunukoBa, XpoMOCOMHas
Moprasna, 3akoH 3aponpiieBoro cxoacrsa K. bapa, sBonronimonHas teop
TEOpHsI 3BOJIOLMHU, Teopus aHTponoreneza Y. JlapsuHa; Teopust Ouoreol
H.M. BaBunoBa o IeHTpax MHOrooOpa3usi M MIPOMCXOXKAEHHUS KYJIbTY
CeseprioBa 0 MyTAX U HallpaBJICHUAX 3BoJtonuy, yueHue B.W. Bepraacko
3aKOHBI (€AMHOO0Opa3usi MOTOMKOB IIE€PBOIO IOKOJEHMS, paclUlenyeH
HacjeA0BaHus NpU3HaKkoB I'. MeHaens; CuenieHHoro HacjieJ0BaHus IIpU3
resoB T. Moprana, TrOMOJOTMYECKMX PsIOB B HACIEICTBEHHOU WU:
reHernueckoro pasHoBecus JDkx. Xapau u B. BaitnOepra; 3apog
ounorenernueckuit 3akoH J. ['ekkens, @. Mromiepa);

MPUHIUIBI (YUCTOTHI TaMET, KOMIIJIEMEHTapHOCTH);

npasuia (MuauMyma FO. JInbuxa, 5K0I0OrH4ecKoi mupaMuabl yucel, Ouor
rurnoressl (koarepBatHoil A.M. Omnapuna, nepBuuHoro OynasoHa Jx. Xc
puboszuma T. Yek)

YMmenue peliaTh MONUCKOBBIC OMOJIOTUYECKHUE 3ala4¥; BBISABJIATH NPHUYNHI




UCCIIeAyeMbIMH OMOJIOTHUECKUMH OOBEKTAMH, TPOIIECCAMU U SIBIICHUSIMU;
OCHOBAHUH TIOJTy4EHHBIX PE3YJIbTATOB;

COCTaBIISITh TEHOTHITMYECKAE CXEMBbI CKPEIIMBAHUS U Pa3HBIX THIIO
OPraHu3MOB, COCTaBIISITh CXEMbI TIEPEHOCA BEIIECTB U SHEPTHH B IKOCHUCT
CEeTH)

YMeHue ycTaHaBIMBaTh B3aUMOCBSI3M MEXIY CTPOCHHEM U (YHKUIHUSMI
TKaHEH, OpraHaMu M CUCTEMaMHU OPTraHOB y PAaCTCHUH, )KUBOTHBIX M Uell
BEIIECTB; ATAallaMU KJIETOYHOTO LHWKJIA M JKU3HEHHBIX LUKIOB OPraHH3)
pa3BUTHs; TEHOTUIIOM M (EHOTHIOM, (GEHOTHIIOM U (HaKTOpaMH C
SBOJIIOIUM; JABIKYIIMMHU CHUJIAMH  aHTPONOIeHe3a; KOMIIOHEHTaMHU
PUCIIOCOOTICHUSAMU K HUM OPTaHU3MOB

YMeHue BhIIENATh CYIECTBEHHBIEC TPU3HAKHU:

CTPOCHHS BHPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT; OJHOKJICTOUYHBIX U
BUJIOB, OMOTEOLIEHO30B, SKOCUCTEM U Ouocdepbl; CTPOCHHUS OPraHoB
KUBOTHBIX, YEJIOBEKa; MPOIECCOB IKUZHEICATEIbHOCTH, MPOTEKAIOII
KUBOTHBIX M YeNIOBEKa; OMOJIOTMYECKUX MPOIECCOB: OOMEHa BEUIECTB
MIPEeBpALCHHUS SHEPTruu, OPOKEHUS, aBTOTPOGHOTO0 U TeTepOTPO(HOro T
XEMOCHHTE3a, MHTO3a, Meio3a, rameToreHesa, A3MOpHOreHe3a, IO
Pa3MHOXXEHHUS, HHIWBUIYaJbHOTO PAa3BUTUS OpraHu3Ma (OHTOIEHE
rerepo3uca; IEHCTBUII MCKYCCTBEHHOIO OTOOpa, CTaOUIU3HPYIOLIETO,
€CTECTBEHHOT'0 0TOOpa; aJlJIONaTPHUYECKOro U CUMIIATPHUYECKOr0 BUI000]
CHJI D3BOJIONUU Ha TEeHO(OHJ MOMYISALUUU; MPUCTOCOOIEHHOCTH OpI
YyepeOBaHMsI HAIIPABJICHUH HBOJIOLMU; KPYrOBOPOTA BEIIECTB U MOTOKA 3

CpopMHUpPOBAaHHOCTH YMEHUS BBIJIEIATh CYIIECTBEHHBIE MPU3HAKU BI
OYKapuoT, OAHOKJICTOYHBIX W MHOTOKJICTOYHLIX OPraHu3MOB, BHJIOB,
OCOOCHHOCTH TIIPOILIECCOB OOMEHa BEUIECTB W MPEBPAIICHHS] HHEPI
TUTACTUYECKOTO W DHEPTEeTHYECKOro 0OMeHa, XeMOCHHTE3a, MUTO03a, MEHC
U PAa3sSMHOXCHUA, WHAUBUAYAJIBHOI'O Pa3BUTHUA OpraHU3Ma (OHTOFCHC33
€CTECTBEHHOI'0 0TOOpa, BUI000pa30BaHusl, IPUCIIOCOOIEHHOCTH OpPraHu3!
KOMITOHCHTOB 3KOCHUCTEM, aAHTPOIIOTCHHBIX N3MEHEHHH B DKOCHCTEMAX (
BEILIECTB U MPEBpaIeHus YHEpTrun B Ouochepe

YMeHne ucmnoiab30BaTh COOTBCTCTBYIOIIUEC aApTYMCHTHI, 6I/IOJ'IOFI/ILIGCKYIO
I 1OKa3aTCJIbCTBA POACTBA OPTaHU3MOB Pa3HbIX CUCTCMATUYCCKUX T'PY:!
CpCabl 06I/ITaHI/I$I; CAUHCTBA YCJIOBCUCCKHUX PacC, HCO6XOI[I/IMOCTI/I 300POB(
pa3H006pa31/15{ BUJI0B U DKOCUCTEM KaK YCJIOBHA COCYIICCTBOBAHUS ITPUPO,

YMmenue KPUTHYCCKHN OLCHHUBATH I/IH(I)OpMaI_[I/IIO OHOJIOTUYECKOTO CO
OTUYCCKHUE  ACIICKTBI COBPCMCHHBIX HCCIEIOBaHUN B 6I/IOHOFI/II/I,
paccMaTpuBaTh r100aIbHBIE YKOJOTHUYECKHE HpO6HCMLI COBpPCMCHHOCTH,
HUM CO6CTBCHHYIO ITO3HUIIHNTIO




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

Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

1 buosorus xak Hayka. JKuBble CHCTEMBI U UX U3yYEHHUE

CoBpeMeHHast OUOJIOTUSI — KOMIUIEKCHAs Hayka. bronornyeckne HayKu U M3ydaeMble ¥
NPUKJIAJHBIE ¥ TIOMCKOBbIE HAYYHBIE UCCIIEJOBAHNUS B OUOIOTHH.

11 3HayeHue OMONOrMKM B (POPMHPOBAHUU COBPEMEHHOHM €CTECTBEHHO-HAYYHOW KapTHH
Ouosiorveil. 3HaueHHEe OHOJIOTMM B MPAKTUYECKOW JACSITEILHOCTA YeJIOBEKa:
POMBIIIICHHOCTH, OXPaHe MPHPOJIBI

JKuBble cuUCTEeMBl Kak TNpeaMeT u3ydeHus Ouosioruu. CBOKMCTBAa JKUBBIX CHUCTEM:
JUCKPETHOCTh W IEJOCTHOCTh, CIIOKHOCTh W  YIOPSIOYEHHOCTh CTPYKTYDHI,
CaMOBOCIIPOU3BEICHHE, PA3PaKHUMOCTh, U3MEHUUBOCTh, POCT M Pa3BUTHE.

YPpOBHM OpraHU3aIMH KUBBIX CUCTEM: MOJICKYJISIPHBIHN, KIIE€TOUHBIN, TKAHEBBIH, OPTaHy
9KOCHCTeMHBIN (OMoreoneHoTnueckuii), Omochepunrit. IIporeccrl, mnpoucxoasmye
NpU3HAKK KHUBOTO. JKH3HB Kak (hopma CyIeCTBOBAHUS MATEPUU

1.2

Mertonsl Owosnormdeckoid Hayku. HaOmroneHue, M3MepeHUe, DKCIEPUMEHT, CHCTEME
13 3aBUCHMOM M HE3aBUCHMOHM IepeMeHHOHU. [lnmanupoBanue skcrepuMmeHTa. IlocTaHOR
' runore3a. Ilonstue BbIOOPKHM M €€ nocTOBepHOCTh. Pa3dpoc B Oumosormyeckux

IIOJIY4EHHBIX Pe3yJbTaTOB. [IpudunHbl HCKaKEHUS pE3yJIbTaToOB dKcnepumenTa. [IoHaTH¢

2 Kinerka kak Omoornyeckas cucrema

Knerka — cTpykTypHO-(QYHKIMOHAJIbHAS €IUHUIA >KUBOTO. VCTOpUS OTKPBITHUS KIIETK
91 Knerounas teopus (T. IlIBann, M. lInelinen, P. Bupxos). OCHOBHbIE ONOXKEHHS COBP
) MeToapl MOJIEKYISIPHOM U KJIETOYHOM OMOJIOTHH: MUKPOCKOMHS, XpoMaTorpadusi, HJiek

muddepeHanbHoe HEeHTpUPYTrHpoBaHUE, KYJIbTUBUPOBAHUE KIETOK

XHMMHUYECKUN COCTaB KIIETKU. Makpo-, MUKpPO- U yIbTPAMHUKPOdJIEMEHTHL. Bona u eé
y4acTHE B CTPYKTYPUPOBAHUU KIIETKH, TEIJIOPEryIalud. MuHepalbHble BELIECTBA KIIE
KaTHOHOB U aHUOHOB B KJIETKE.

buonornueckne mnonaumepsl. benku. AMHUHOKHUCIOTHBIH cocTaB OenkoB. CTpYKTyphl
CTPYKTypa OefKka, MenTHaHas CBs3b. BropuyHas, TpeTuuHas, YeTBEepTHUHAS CTPYKTYPI
Knaccudukanus 6enkoB. buonornueckue GyHKIIMN OEITKOB.

VYrinesoasl. MoHocaxapuzpl, Aucaxapuabl, OJIMrocaxapuabl M mnonucaxapuiel. OGC
2.2 XMMHUYECKHE CBOWCTBA YIiIeBo0B. bruonornueckue GyHKINN YrIeBOIOB.

Jlunuasl. T'uapodunbHO-ruApodoOHBIe cBolicTBa. Knaccudukanus munumon. Tpur
crepounibl. buonornueckue ¢pyHkuuu aunuaoB. OOIMe cBOHCTBA OMOTOTHYECKUX Me!
CaMO03aMbIKAHUIO, IIOJIYIIPOHULIAEMOCTb.

Hyxneunossie kucnotel. IHK u PHK. CrpoeHne HykienHoBbIX KucioT. Hykneorus
[TpaBuno Yapradda. Ctpykrypa JJHK — nBoitHas crnupanb. MecToHaxoxIeHHe U OH(
PHK. ®yuknuu PHK B kietke.

Crpoenne ™onekynsl AT®. Makpospruyeckue cBsia3u B Moisekyne ATO.




BoccranoBnenHbie nepeHocunkd, X GyHKIuU B kietke. CekBennpoBanue JTHK.
CrtpykrypHast Ouosiorus: OuoxuMuyeckue M OWOPU3NYECKUE HCCIEAOBAHUS COCTAB:
OUOMOJICKYJT

2.3

TurbI KJIETOK: SyKapruOTHYECKasi U MpoKapruoTHueckas. CTpyKTypHO-(pyHKIIMOHATbHbIE
Crpoenne npokapuoTHueckoi kietku. Kierounast crenka O6akrepuit u apxeid. Ocober
aBTOTPO(HON MPOKAPUOTUIECKHUX KJIETOK. MECTO U POJIb MPOKAPUOT B OMOIIEHO3AX.
Crpoenrie u (GyHKIMOHMPOBAHUE HYKAPHOTHUECKOW KieTku. [lnmasmaruyeckas mem
IUIa3MaTHYeCKO MeMOpaHbl. TpaHCIOPT BEIIECTB uepe3 IIa3MaTHYECKYI0 Me
obneruénnast quddy3us), aKTUBHbIN (IEPBUYHBIN U BTOPUYHBIA aKTUBHBIN TPAHCIIOPT
Pabora HaTpwmii-kanmueBoro Hacoca. DHIOLUMTO3: MHHOIMTO3, (AaromuTo3. DK3OLUTO3
(YHKLINHU KIETOYHOW CTEHKH PACTEHHA, TPHOOB.

Huronna3zma. Lutozons. Lurockener. [IBuxkenue mutomiasmbl. OpraHoWAbl KIET
KJeTku: sHpomnasmaruueckas cetb (OIIC), ammapar [Nonbmxuy, JIHM30COMBI, MX CT
OJTHOMEMOpaHHBIX OpPraHouJ0B KieTku. CTpoeHue rpanyiaspHoro perukyiayma. CHH
KJIETOYHBIX MeMOpaH. [mankuil (arpaHyssipHBIM) 3HIOIIA3MATUYECKUI PETUKYIYM.
I'onpxu. Tpancnopt BewecTs B KieTKe. Bakyonu pacTUTENbHbBIX KIETOK. KileTOUHBIN |
[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUABI.

Crpoenrie 1 QpyHKIIMM MUTOXOHAPHI W mactui. IlepBUYHbIE, BTOPHYHBIC W CIIOKHE
AYKApUOT. XJIOPOIUIACTBI, XPOMOILIACTHI, JIEUKOIUIACTHI BBICIIMX PACTCHUM.
HememOpannbie opranouapl kietkn CrpoeHne W (QYHKIUH HEMEMOpPaHHBIX
MukpodunameHTbl. Mpimieynble KIeTKH. MukpoTtpyooukn. Knerounsrii mentp. Cr
pecHuyek. MukpoTpy0oukH nuToriasmsl. LleHTpuoss.

SAnpo. O6onouka siapa, XpOMATHH, KapuoIIa3Ma, SIPBIINIKH, UX CTPOCHHE W (PYHKL
[TpocTpaHcTBEHHOE PacoIoKEHNE XPOMOCOM B HHTep(a3zHoM szipe. benku xpomaTuHa
Knerounsle BkiitoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIIETOK 3YKapHOT (PaCTUTEIE

2.4

AcCCUMMIISIIMS U TUCCUMMIISIIIMA — JIB€ CTOPOHBI MeTabonu3Ma. Tunbsl oOMeHa BEIecT
VYyactue kuciaopoga B 0OMEHHBIX Ipoleccax. JHEpreTuyeckoe oOecrevyeHue KIETKH
nporeccax. depMeHTATHBHBIN XapakTep peakUuil KieToyHoro meradosnmsma. dep:
mexaHusM gaeiictBusa. KodepmenTtsl. OTinnuus (epMEHTOB OT HEOPraHMYECKHUX Ka
OeKU-UHTMOUTOPBI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATUBHBIX PEAKIIMNA OT Pa3IMUHBIX
[TepBuYHBI CHHTE3 OpraHMYeCKUX BemecTB B kieTke. PorocuHTe3. Ponb xiopor
CgeroBas u TemHoBas (a3bl. [IpogykTuBHOCTE (hoTOCHHTE3a. BiusHue paznuuHbIX ¢
3HavyeHue pOoTOoCUHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHMKOB:  HUTPH(PULIUPYIOIIL
cepoOaKkTepuu, BOAOPOAHbIE OakTepuu. 3HAUCHHE XEMOCHHTE3A.

AnaspoOHble opranus3Mbl. Bunel Opoxkenus. IIpoaykTsl OposkeHUST U UX HCIOIb
MHUKPOOPIaHU3MBbI KaK 0OBEKThl OMOTEXHOJIOTHU M BO30YIUTETH OOIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTamnbl SHEpreTnyeckoro obOmeHa. [loArOTOBUTENBHBIN 31
pacuieneHue TIF0KO3BI.

Buonornueckoe OkuciieHHe, WM KJIETOYHOE JbIxaHue. Posib MUTOXOHIApUN B IPOIY
[Muknnueckue peakuuu. OxuciautensHoe ¢ocopminpoBanue. [Ipeumymiectsa aspobd
aHadpOoOHBIM. D(PPEKTUBHOCTH HIHEPTETHIECKOTr0 0OMEHa




2.5

Peakuuu wmaTtpuyHoro cuHTe3a. I[IpUHIMI KOMIUJIEMEHTApDHOCTH B pEAKLUAX M
HaCJIeJACTBEHHOW MHpopManuu. [ eHeTHUeCKuil Ko, €ro cBoMcTBa. TpaHCKpHUMIUSI — M
TPAHCKPUIILIUK: KOMIUIEMEHTAPHOCTh, AHTUIAPAIUICNIBHOCTh, ACUMMETPUYHOCTh. T
tpancnoptHeix PHK B OmocuHTeze Oenka. YcimoBus OmocuHTe3a Oenka. KomupoBan
OuocuHTe3e Oemnka.

Opranuzanysg reHomMa y MpOKapuoT U DYKapHOT. Perynsiius akTUBHOCTU T€HOB Y 1
Kaxo06, XK. Mano). Perynsmus oOMEeHHBIX MPOIECCOB B KieTke. KileTouHbli romeocTas.
Bupychl — HekileTouHbIe (OPMBI )KU3HU U 00JIUTraTHbIe mapa3uTbl. CTpOEHHE MPOCTHIX I
Oakteprodaros.

BupycHsbie 3a0oneBanus yenoBeka, xxkuBoTHbIX, pactenuii. CITN /], COVID-19, connans

2.6

Knerounsnii nuki, ero nepuoasl u perynsuus. Marepdasza u Mutos. OcoOEHHOCTH POl
[TonroroBka kieTkn K neneHuro. llpecuHreTnueckuil (IOCTMHUTOTHYECKUM), CHHI
(MPeMHUTOTUYECKHIA) TIEPHOBI HHTEP(]A3HI.

Marpuunsiii cunre3 JJHK — pennmukanms. [Ipunnunsr perummkanuu JHK: xommem
CUHTE3, aHTUInapaienbHocTb. Mexanusm pervnkanuu JHK. Xpomocomsl. Ctpoenue X
XpOMOCOMHBI HA0Op KIETKH — KapHOTHIL. JIUTITONIHBIN 1 rarionHbIH Habophl XPON
ITonoBBIE XPOMOCOMBI.

Jenenune knetku — muto3. CTaguu MUTO3a U IPOUCXOSAIINE B HUX MPOLECChl. TUIIBI
buonornueckoe 3HaueHHE MUTO3a. Peryisinus MHUTOTHYECKOro mMKiIa KieTku. [Ipor
aroInTos.

DyHKIHOHAIbHAS TEHOMMKA

Opranusm Kak OMoJIOrHyecKas cucTemMa

3.1

OnHOKIIETOUHBIE, KOJIOHUAIbHBIE, MHOTOKJIETOYHbIE OPIraHU3Mbl U MHOTOTKaHEBBIE OPT
@®opMbl pa3MHOXKEHHUS OpraHU3MOB: Oecronoe (BKIOYash BEreTaTUBHOE) U IOJIOBOE
MOYKOBaHUE, CIOPYIISIIMS, (pparMeHTanus, KIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. [lomoBbie KieTKH, WU rameThl. Meio3. Craaum Mmenosa.
Kpoccunrosep. buosorndeckuil CMBICI MeiH03a W IIOJIOBOro mpouecca. Menos u
OpraHU3MOB.

[TpenzaponpiieBoe pa3Butue. ['ametorenes y >kuBoTHBIX. [lonoBbie sxene3bl. OOpa3or
CnepmaroreHe3 u oorene3. CTpoeHHE MOJOBBIX KIETOK. OIUIOAOTBOPEHUE U AMC
Cnoco0sI OTII0IOTBOPEHUS: HApYXKHOE, BHYTpeHHee. [lapTeHorenes.

WNuavBuyanbHOE pa3BUTHE OpraHU3MOB (oHTOreHe3). Ctaguu SMOpHOTreHe3a KUBOTHBIX
Tuns! npobienus. OcoO0eHHOCTH IPOOIEHHST MIEKOMUTAIOIINX. 3apO/IbIIIEBbI€ JTUCTKU
TKaHEH W3 3apOJBIIIEBBIX JIMCTKOB. B3aMMHOE BIMSHHUE YacTEH pPAa3BUBAIOLLETOCS 3apC
3akiajika IiaHa CTPOEHHs! AKUBOTHOTO KaK pe3ysibTaT UepapXUUeCKUX B3aUMOJICHCTBHIMA
pa3BUTHE PA3TUYHBIX (PAKTOPOB OKPYKAIOLIEH CPEIbL.

Poct u pa3zBurtue xuBoTHbIX. [locTomMOproHanbHbIN nepuo. [Ipsmoe u HenpsiMoe pasr
OECIO3BOHOYHBIX M TO3BOHOYHBIX JKHBOTHBIX. bHOIOTHYECKOE 3HAUYEHHE MPSM
pacrnpocTpaHeHue B Mpupoje. TUIbl pocTa KXUBOTHBIX. DAKTOPHI PETYJSIUU POCT
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS Y )KUBOTHBIX M uesoBeka. [leprosl oHTOreHesa yenose
Pasmuoxenue u pazsurue pactenuil. 'amerodur u cnopogut. Meiio3 B :KHU3HEHHOM LK
nmporecce Meio3za. ['amerorenes y pactenmii. OIUIOMOTBOpEHHWE W Pa3BUTHE pac




OTUIOJIOTBOPEHUE Yy IBETKOBBIX pacTeHuid. OOpa3oBaHHWE W pa3BUTHE CeMEHU. Mex
pacTeHuil U )KUBOTHBIX

3.2

HcTopusi cTaHOBJIEHUS U Pa3BUTUS F€HETUKH Kak HaykKd. OCHOBHBIE F€HETHUECKUE II(
XPOMOCOMBI, aJUICJIbHBIE TEHBbI, AJIbTCPHATUBHBIC IIPU3HAKH, JOMHUHAHTHBIA U pe
reTepo3nUroTa, 4YMCTast JIMHUS, TUOpUABL, TeHOTUll, (eHoTur. OCHOBHBIE METO/II
LUTOJIOTMYECKUI, MOJIEKYJIIPHO-T€HETUYECKUI

3.3

Monorubpunnoe ckpemupanue. [lepBoiii 3akoH Menaenst — 3aKk0H eIMHOO0pa3usi ruop
noMuHHpoBaHMs. Bropoit 3akoH MeHenst — 3aKOH paclieruieHus npu3HakoB. Luromno
CKpeluBaHus. [ MmoTe3a 4ucToTh raMer.

AHanuzupyrolee ckpemuBanue. [IpomexxyTouHblii XapakTep HacieaoBaHus. Pacrie
JOMHUHHUPOBAHHH.

JuruGpunnoe ckpemurBanue. Tpetuii 3akoH MeHzenss — 3aKOH He3aBUCHMOT0 HACIe10
OCHOBBI TUTHOPUIHOTO CKPEIIMBaHUS.

Cuemnnennoe HacinenoBaHue npusHakoB. Pabotel T. Moprana. CueniieHHOe Haclel0B:
MEX1y FreHaMHU. XpOMOCOMHasl T€OpUs HACIEICTBEHHOCTH.

['enetuka mona. XpOMOCOMHBIM MEXaHHM3M ONpeAeNieHUsl moia. AYTOCOMBI U TOJIOE
reTeporaMeTHbIN Mmoil. ['eHeTHndeckas CTpyKTypa MoJIoBbIX XpomocoM. HacnenoBanue g
I'eHoTun kak uenocTHas cucrema. [lneflorponus — MHOXKECTBEHHOE JCHCTBHE |
BzanmopeiictBue HeauienbHbIX TeHoB. KommemenTapnocts. Dnucras. [Tonumepus

3.4

B3aumopeiictBue reHotuna u cpensl npu  (GopMupoBaHud (peHoTHIA. V3MEHUMBC
KOJINYECTBEHHBIE IPU3HAKU. BH/1bl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJICICTBEHHASL.
Mopau¢ukanoHHas W3MEHYMBOCTh. Ponb cpensl B (DOPMHUpPOBAHMM MOIU(PHUKAIIMOHH(
npu3Haka. BapuanunoHHslii psa u BapuanuonHas kpusas (B. Moranncen). CoiictBa Mo
['enotumnuyeckas wu3MeHUYMBOCTh. (CBOMCTBA TE€HOTUITUYECKOM W3MEHYMBOCTH. Bur
KOMOWHATHBHAS, MyTaI[HOHHAsL.

KomOunaTiBHast W3MEHYMBOCTh. Mei03 U MOJIOBOM MPOIIeCC — OCHOBa KOMOWHATUBHOM ¥
M3MEHYMBOCTHU B CO3/IaHMH T€HETUUECKOT0 pa3HOOO0pasus B IpeAeax OHOrO BHUIA.
MyranyoHHas U3MEHYMBOCTh. BUbl MyTalnii: reHHbIE, XPOMOCOMHbIE, FTeHOMHBbIE. CIIOHT
SAnepuple M uuTOIIa3Maruyeckue Myrtauu. CoMaTHyeckue M IMOJOBble MyTaimu. [
MyrareHsl ¥ UX BIMSHUE HAa OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOI'O IPOLECC:
HacieacTBeHHOM n3MenunBocty (H.W. BaBuno). BuesnepHas "3aMeHUMBOCTh U HACTIE

3.5

Kapuotun uenoBeka. MexayHapoaHas HporpaMma HMCCIEIOBAaHUSA TI'€HOMA YEJIOB¢
YeNoBeKa: TeHeaJOTHYeCKHil, OJIM3HENOBbI, IUTOTCHETHUYECKUNA, MOMYIAIUOHH
reHeTuyeckuid. COBpeMEHHOE OIpe/iesIeHHe T€HOTHUIA: TOJIHOT€HOMHOE CEKBEHUPOBAHM
nomorpio [11[P-ananu3a. HacinencrBennsie 3a0o0neBanus yenoBeka. [ eHHbIE U XPOMOC
C HACJIEJICTBEHHOW MpPEApacHoj0KEHHOCThIO. 3HAYEHHE MEIUIIMHCKON TIE€HEeTHKHU
reHeTHYECKHX 3a001eBannii yesoBeka. CTBOJIOBEIE KIIETKU

3.6

JomecTukanus U cenekius. 3apokIeHue celnekuu u gomectukanuu. Yuenue H.M. Bar
MHOT000pa3usi KyJbTYPHBIX pacTeHUd. Ponb cenekimy B CO3MaHUHM COPTOB PACTEHUM
mTaMM. 3aKOH TOMOJIOTUYECKHX PsIIOB B HacleACcTBeHHOW n3meHnunBoctu H.M. Basuiiol
paboTHI.




Metoapl ceneKnuoHHON pPaboThl. MCKYyCCTBEHHBIM OTOOpP: MAacCOBBIA W HWHIAMBHUIY
cenekuuu. VcnibITaHue mpousBoauTesei mo mnoroMctBy. OTOOp MO TEHOTHUITY C TTOMOIII
oTOOp Mo reHoTHy ¢ nomomso anammsa JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ| CEJICKIIMOHHON paboThl. PaguannoHHBIN U XU
MyTalui y KyJIbTypHBIX (opM opraHu3moB. Mcmoib30BaHME T€HOMHOTO PEIaKTHPOR
JHK s monydeHust uCXOAHOTO MaTepuaia Jjisl CeJCKIUU.

[Tomy4enue mommruionioB. BHyTpuBHmoBas rudpuamn3aius. bim3kopoacTBeHHOE CKpeIrBa
CKpeIIMBaHue, WK ayTOpuauHT. ['erepo3uc u ero npuyrHkL. Vcmons3oBaHue rereposuca B ¢
[Ipeomonenue GecruIoans MeXBHIOBBIX THOPHIOB. J[OCTIIKEHUS CENEKIIMU PACTCHUIN U YKHBC

3.7

OOBEKTHI, UCHOIb3YeMbIE B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBBIC KYJIbTYpBI, MU
TpaauuroHHas OMOTEXHOJIOIHSL: XJI€00IIEUEHHUE, ITOTyUYEHHE KUCIOMOJIOYHBIX POYKTOR
cunTe3. OOBEKTHI MUKPOOHONIOTHYECKUX TexHoJorui. [IponsBoacTBo Oenka, aMUHOKH
OIUIONOTBOpEHUE. PEKOHCTPYKIMA SIMIIEKIETOK U KJIOHUPOBAHKE KUBOTHBIX. MeTo Tpan
XpOMOCOMHAsi M TI'€HHas WHXEHepUs. VICKyCCTBEHHBIM CHHTE3 I'€Ha M KOHCTpPYY
JlocTv>KeHMsT W INEepCIEKTHBbl XPOMOCOMHOM M T'€HHOW HWH)KEHEpUHU. MeIUIMHCKU(
CTBOJIOBBIX KJIETOK

Cucrema 1 MHOroo0pa3ue OpraHuyeckoro Mupa

4.1

buonoruueckoe pazHooOpasue opraHuzMoB. COBpeMEHHasl CUCTEMa OPraHUYECKOIo
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

Oco0OeHHOCTH CTPOEHHUS U KU3HEAESITEIbHOCTH OJHOKJIETOUHBIX OpraHu3MoB. baktep
OJIHOKJIETOYHBIE BOJOPOCIH, IpYyrue IpoTUCTHL. KoJloHManbHbIE OpPraHU3MBbL. JIBHK:
amMEOOMIHOE, JKTYTHKOBOE, PECHHYHOE. 3alluTa Yy OJHOKJIETOYHBIX OpPTaHU3MOB. |
OpraHu3MoB. TakCHCHI

4.2

MHOroKjaeTOYHbIE pacCTCHU. BzanmocBsa3p 4acTeli MHOTOKJIETOYHOI'O OopraHusma. T
MHOT'OKJIETOYHOI'O OpraHui3Mma. OpFaHI/ISM KaKk eauHoe Ienoe. TkaHu pacTCHU!
06pa30BaTeana${, IMOKpOBHAadA, MpPOBOJAIIAdA, OCHOBHAA, MCEXaHHUYCCKad. Oco0¢
PacCroJIOKCHHU A TKaHEH B opraHax paCTeHI/Iﬁ

4.3

BereratuBHble U reHepaTUBHbIE OpraHbl pacTeHU. DYHKIUU OPraHOB U CUCTEM OpT:
MHOTOKJIETOYHBIX PACTEHHMM: TPONU3Mbl M HAacTUM. llormomeHue BOIBI, YIIIEKUCIIO
pacrenusmu. [Ipixanue pacrenuit. Juddysus ra3oB uepe3 MOBEPXHOCTb KIETKH. |
Boinenenue y pacrenuid. 3amura y MHOTOKJIETOUHBIX pactenunil. Kyrukyna. Cpencrsa
DuTtoHIUAEI.

PaznpaxuMocTh M perynsuus y OpraHu3MoB. Pa3apakMMOCTh M PETYISALUSA Y MHO
BEIIIECTBA U UX 3HAUYCHHUE

4.5

MHOrOKJIETOYHBIE KUBOTHbIC. B3aMMOCBS3b 4acTeil MHOTOKJIETOYHOTO OpraHusma. |
MHOTOKJIETOYHOTO opranu3ma. OpraHu3M Kak eauHoe 1enoe. ['omeocras. TkaHu KHUBO
TKaHEH: SMUTENNalbHAs, COCIUHUTENbHAS, MbIIeYHas, HepBHas. OCOOCHHOCTH CTp
TKaHEH B OpraHax >KUBOTHBIX M Y€JIOBEKa

4.6

OpI‘aHLI U CUCTCMBbI OPraHOB JKHUBOTHBIX. q)y'HKI_II/II/I OpraHoB U CHUCTCM OpPTraHOB. (
OJHOKJICTOYHBIX 1 MHOTI'OKJICTOYHBIX XMBOTHBIX. Hap}/')KHLII\/'I n BHYTpeHHI/Iﬁ CKCJICT. CT]
I[BI/I)KCHI/IC MHOI'OKJIETOYHBIX >KHBOTHBIX. IIuTanue >XKMBOTHBIX. IIMTaHNe ITO3BOHOYHBDI




Koxnoe npixanue. XKabepHoe v 1ErouHoe JApIXaHUE.

JlpiXxaHWe TI03BOHOYHBIX JKUBOTHBIX. OBOJIOIMOHHOE YCIOXHEHHWE CTPOCHUS J
JlpixaTenpHas cuUcTeMa 4eaoBeKa. MeXaHW3M BEHTWISALWU JIETKMX y TTHUIl U MJIEKO
OpraHu3MoB. TpaHCHIOPT BEIIECTB y )KUBOTHBIX. KpoBeHOCHas cuctema u e€ opransbl. K
KUBOTHBIX. Kpyrum kpoBooOpaiieHus. DBOJIOIHMOHHBIE YCIOXHEHHUS CTPOCHHS KPC
JKUBOTHBIX. BrizieneHue y opranu3mMoB. Briaenenne y skuBOTHBIX. COKpaTUTEIBHBIC B:
MOJIOCTH TeJla C KPOBEHOCHOW M BBIJCIHMTEIIBHOW cHCTeMaMu. BwineneHue y 1o
MHOTOKJICTOYHBIX )KMBOTHBIX. [IOKpOBBI M X MPOU3BOIHEIE.

PazapakuMoCTh U perymsnus y Opranu3MoB. Pa3apakuMOCTh y OJTHOKJIETOYHBIX OpTraH
PETYIAIMs Y MHOTOKJIETOUYHBIX pacTeHU. POCTOBBIC BellecTBa M MX 3HAYCHHE.
HepBHas cucrema u pediekTopHas peryiasnus Yy MHOTOKJICTOYHBIX >KHBOTHBIX.
DBOJIIOIIMOHHOE YCIIOKHEHUE CTPOSHUS HEPBHOW CUCTEMBI Y )KUBOTHBIX.

Pazpaborka anroputmMoB u mnporpamm ans 3G(eKTHBHOW (DYHKIHMOHAIBHON aHHO
MIPOTEOMOB, META00JIOMOB MUKPOOPTaHU3MOB, PACTCHUH, J)KUBOTHBIX M YEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €Iro 310POBLE

5.1

Opransl U cucTeMbl OpraHoB 4enoBeka. OTIENbl TOJIOBHOTO MO3ra MO3BOHOYHBIX KK
nyra. be3ycnoBHble u ycnoBHble pediuekchl. ['ymMopanbHas perynsius U dHIOKPHHHE
JKene3pl SHIOKPUHHON CHUCTEMBI U UX TOpMOHBI. JlelicTBUe TOpMOHOB. B3anMocBs3hb
['unoranamo-runoduszapuas cuctema. Pednexc u pedunexkropnas nyra. besycnoBHbie U

5.2

3amura opranu3ma ot Oosie3Heil. UmmyHHas cuctema denoBeka. KieTounslif u rymop
npHOOPeTEHHBIN crienupUIecKuid IMMYHHUTET. Teopusl KIOHABHO-CEJIEKTUBHOTO HM
C.ToneraBa). BocmamurenbHble OTBETHl OPraHU3MOB. Poiib BpPOXIEHHOTO HMM!
3a00JieBaHU

5.3

KpoBeHnocHas cuctema u e€ opransl. Cepalie, KpOBEHOCHBIE cOCY/Ibl U KpoBb. Kpyru kp
peryJsus

5.4

I[BIXaHI/IC YCJIOBCKaA. I[H(l)(l)}’?»l/l}l ra3oB 4Y€pe3 IOBCPXHOCTH KIICTKH. I[LIX&TGJ'ILH&H
TMOBCPXHOCTL. Pel"y.]'I}II_II/I}I AbIXaHWs. I[BIX&TCJIBHLIC 00BEMBI

5.5

[TumeBaputenbHass cuctemMa  4enoBeka. OTaensl  NUIIEBAPUTENBHOIO — TPAKT
BHYyTpHUIIOII0CTHOE ¥ BHYTPUKIIETOYHOE MTHAIIEBAPEHNE

5.6

HOKpOBH U UX HNPOU3BOIHBIC. OpraHH BeifeneHus. [loukm. CTpOGHI/Ie )51 CI)YHKI_[I/IOI
CCKpCIUsA U O6paTH06 BCAaChIBAHHUEC KaK MCXaHHU3MbI pa6OTBI OpPTaHOB BBIJACIICHUA. O6pa:

5.7

I[BI/I)KCHI/IG yeJIoBeKa: MbIIeuHas cucteMa. CKelIeTHBIC MBbIIIBI 1 KX pa60Ta. CTpOCHI/Ie

Teopus sBomonnu. Pazsutue )xu3HU Ha 3eMie

6.1

OpomononHas Tteopus Y. JlapBunHa. [Ipeanocbulkn BO3HUKHOBEHMS JapBUHU3MA.
HapBuHa.

JIBuokyiue cuiibl 3BotolMy BUAOB 110 Y. JlapBuHy (BbICOKasi MHTEHCUBHOCTH Pa3MHOM
W3MEHYHBOCTH, 00pH0a 3a CYIIECTBOBAHUE, ECTECTBEHHBI U UCKYCCTBEHHBIH OTOOD).
Odopmnenune cunternueckor Teopuu sBomtonuu (CTD). HeltpansHas Teopus 3BOJK
O6uosorus. 3HaueHHe HBOJIIOLIMOHHON TEOPUH B OPMUPOBAHUYU €CTECTBEHHO-HAYYHOM I

6.2

HOHy.]'IfII_[I/ISI KakK DJJIEMCHTapHasa CIWHHIA 3BOJIFOIHH. COBpeMeHHBIe METOJbI OIICHK




CTPYKTypbl mnonyisuuii. l3meHeHue reHo(oHIa MONYISIUU Kak 3JIEMEHTapHOe
reHetrudeckoro pasHoBecus [[x. Xapau, B. Baitn6epra.

DOnemeHTapHbIe (aKTOPHI (ABMXKYIIHE CHIIBI) 3BOJIOLMUA. MyTaloHHbIi nponecc. Kow
FE€HOB — Cly4yaiiHble HEHAIIpaBJICHHbIE M3MEHEHHUS YacTOT ajUieled B MOIYJISLHSIX.
W3omsuust momynsmuii: reorpadudeckas (mpocTpaHCTBEHHAs ), OMoIoTHuecKast (pernpo,n
EcrecTBeHHbIli  0oTOOp — HampaBisiomuid  ¢aktop dBomronud. Dopmbel  ecTe
CTAOWIIM3UPYIOIINMA, pa3phIBAlOMIUN (AU3pyNTUBHBIN). [Tos10BO# 0TOOD.
[Tprcnoco0IeHHOCTh OPraHU3MOB KaK Pe3yIbTaT MHUKPOIBOIIONUH. BO3HUKHOBEHHU!
Apomopdossl u uanoananrtanuu. [Ipumepsl mpucnocobnenuid y opraHuzmoB. OTH
OpraHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpazoBaHue Kak pe3ylbTaT MUKPOAIBOJIOLL
BUJ000pazoBanusa. Ilytu u cmocoObl  BHUI000pa3oBaHusA: ajionarpudeckoe (T
(9KOJIOTHYECKOE), «KMTHOBEHHOE» (TOUILTIONIN3aLUs, THOpUAn3aus). JTuTenbHOCTD 3
Mexanu3mbl (OpMUPOBAHUS OMOTIOTUYECKOTO Pa3HOO0pa3usl.

Ponb 3BONMIONMOHHON OHONOTHU B pa3pabOTKE HAayYHBIX METOJOB COXpPaHEHHUs OHO
KODBOJIIOLIMSA Mapa3uTOB U UX X03seB. MexaHu3mbl (OPMUPOBAHUS YCTOWYMBOCTH K a
Hel

6.3

Metoapsl wu3yueHus MakpodBoionuu. [lameoHTomOrHYECKHEe METOJbl H3YUYECHHS OF
(buUIOreHeTUYECKHUE PsiIbl OPraHU3MOB.

buoreorpaduyeckue MeTonbl u3ydeHus dBoironuu. CpaBHeHue (GIOPBI M (
buoreorpadudeckue oomactu 3eMiau. BUabI-oHIEMUKHA U PETTUKTHI.
OMOPHOJIOTHYECKHE W CPaBHUTEIbHO-MOP(POIOTHICCKUE METOJbI W3YYCHHS DBOI
HBOJIIOIIMY OHTOTE€HE3a U TMOSBJICHUS YBOJIIOIIMOHHBIX HOBIIECTB. | OMOJIOTMYHbBIE U aHA
OpraHbl U aTaBU3MBL. MOJIEKYISIPHO-TEHETUYECKHE, OMOXUMUUYECKHE U MaTeMaTHYeC
['omonoruynsie reHbl. COBpEeMEHHBIE METObI TOCTPOCHUS (PHIIOTEHETHYECKUX JCPEBhE
XPpOMOCOMHBIE MYTAIMH U SBOJOLIHS TEHOMOB.

OO0me 3aKOHOMEPHOCTH (MpaBuiia) HBOMIOIMK. HeoOpaTuMOCTh 3BOMIOLUU. AJIalTH
TEMITIOB BOJIIOIUU

6.4

Hay4Hble rumore3bl MPOMCXOXAEHUS >KU3HM Ha 3emiie. AOHOreHe3 M IaHCIepM
3apOXKACHUU KHU3HH (KpealoHu3M). [ MnoTre3a MOCTOSIHHOTO CaMO3apOXkKIECHUS KHU3HI
Penu, JI. Cnannanuanu, JI. [Tacrepa. [IpoucxoxaeHue ®u3HU U aCTPOOHOJIOTHSI.
OcHOBHBIE 3Tanbl HeopraHuyeckoil sBomounu. IlnanerapHas (reosorumueckas) 3k
AOGHOreHHBI CUHTE3 OpraHMYeCKUX BellecTB U3 Heoprannueckux. OnsiT C. Musuiepa 1
u3 MoHomepoB. KoanepBarnas runore3a A.J. OnapuHa, rumnore3a MmepBUYHOIO OYIIE
runote3a . Mémnepa. Pubosumbr (T. Uek) u rumoreza «vupa PHK» V. T'mn6
BO3HMKHOBEHHE ITPOTOKJIETKHU.

Hcropusa 3eman u MeTobl € u3ydeHus. Mckonaemsle opranndeckne octaTku. ['eoXpoHc
¥ a0COJTIOTHAsI TEOXPOHOJIOTHSL. [ €0XpOHOIOrnYecKas IIKaia: 0Hbl, 3pbl, HEPUOIBI, TOX
HavaneHbple aTanbl opranmdeckoi sBomouuu. [losiBaeHMEe W 3BOMIONMS EPBBIX
Bo3nukHoBeHHe mepBbIX dKocucTeM. COBpeMeHHbIe MUKPOOHBIE OMOIUIEHKH KaK aHe
Crpomaronutsl. [IpokapruoTsl ¥ 3YKapHOTHI.

[TpoucxoxaeHne 3yKapuoT (CHMOMOTeHe3). DBOITIOIMOHHOE TPOUCXO0KICHUE BUPYCOB.




opranu3MoB. Bo3HHUKHOBEHHE OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.
OcHoBHBIE 3Talbl HBOJIIOLMU BBICIIUX pacTeHuil. OcHOBHBIE apoMop(do3bl pacte
[TosiBneHre CIOPOBBIX pacTeHU U 3aBoeBaHre UMU cyli. CemeHHble pacTenus. [Ipouc
OcHOBHBIE 3Tallbl 3BOJIONUM KUBOTHOrO Mupa. OCHOBHbIE apoMOpP(}O3bl KUBOTHBD
B3pbIB — IOSIBICHUE COBPEMEHHBIX THUIOB. [lepBble XOpaoBble >KUBOTHBIE. JKU3HB
[Tpoucxoxaenue ampuodbuil u pentuinid. [IporncxoxaeHne MISKONMUTAIOMUX U MTHUILL.
OcBoeHne 6eCrO3BOHOYHBIMU U I03BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3zButne >xu3HM Ha 3emiie MO 3paM M TEepUoAaM: apXxeu, MPOTEPO30i, Majeo
XapaKTepUCTHKa KJIMMaTra M reojorudeckux mponeccoB. IlosiBienne u  pac
YrneoOpa3oBaHue: €ro yCIOBUS U BIUSIHUE Ha Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBble BBIMHpPAHUSI — DKOJOTHYECKHE KPHU3UCHl mpouuioro. IlpuuumHel u
CoBpeMeHHbIHN KOJIOTUYECKUI KPU3UC, €F0 0COOCHHOCTH

6.5

Paznensl u 3amaun antpomnosiornd. Meroasl antpornosiorud. CTaHOBIIEHUE NPEACTABIL
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxoncTBO uenoBeka € KMBOTHbIMHM. CHCTEMaTHYECKOE IOJIOKEeHUE uenoBeka. CBI
KUBOTHBIMHU:  CpPaBHHUTEIBHO-MOpP(doIOTHIecKkne, SMOpPHUOTIOTHYECKUE, (HU3HOIIOTO:
OTnnuus yenoBeka OT )KMBOTHBIX. [IpAMOX0KI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IIpl
Y BTOPOW CUTHAJIbHOW CHCTEMBI.

JBmxyme cuibl ((hakTopbl) aHTPOIIOTeHe3a: OMOIOTHYECKUe, colraibHbIe. COOTHOII
(aKkTOpOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaIMM aHTPONOreHe3a. ABCTPAJIONUTEKH — IBYHOTHE IPEIKHU Jiroaei. Yernc
opyauil Tpyna. YemoBek MpsIMOXOMSIIMK W TIEPBBIM BBIXOJ JHOJEH 3a mpenensl Adi
o0UIMil MperoK HEaHJEpTaIbCKOTO 4YEJIOBEKa M 4YeJOBEKa pa3yMHOro. YenoBek |
XOJIONHOTO KiMMaTa. YenoBeK pa3yMHBIH COBPEMEHHOTO THUIIA, JEHHUCOBCKHM Ye:
npenenamu AQpuku.

OBOJIOIUS COBPEMEHHOI'O 4YeloBeKa. EcTecTBeHHBIM OTOOpP B MOMYJIALHUAX Y
nosumMopdusm. [lonynsuuoHHbIe BOJIHBIL, Apeii( TeHoB, MUTpalus U «3PQHEeKT OCHOBA
YeJloBeKa.

UYenoseueckue pacbl. [lonstue o pace. bosbime pacel: eBpomneouHas (€B
(axBaTopHalibHAs ), MOHTOJIOUIHAS (a3MaTCKO-aMepUKaHcKasi). Bpems u myTu pacceneH
yenoBeyeckux pac. Hayunas HecocTtodTenbHOCTh pacusma. IIpucnoco6ieHHOCTD
OKpyXaroien cpenbl. BiusHue reorpaduyeckoii cpenbl U aperida reHoB Ha MOpGOJIOTy

DKOCHUCTEMEI U MMpuCymue MM 3aKOHOMEPHOCTHU

7.1

Paznensl u 3agaun sxonoruu. CBsi3b IKOJIOTUH C IPYTUMH HayKaMHu.
Metonsl sxonoruu. [loneBbie HaOMOIeHNSA. DKCIIEPUMEHTHI B 9KOJIOTUU: TIPUPOIHBIE I
9KOJIOTUHA. MOHUTOPUHT OKPYXKAIOIIEH CPeIbl: TOKATBHBIN, pErHOHALHBIN U TT100aJTbHI

7.2

Okonoruyeckre (HakTopbl U 3aKOHOMEPHOCTH HX AeWcTBus. Kiaccuduxanus skosor
O6uoTHueckue, aHTpornoreHHsie. OOIMe 3aKOHOMEPHOCTU JEUCTBUS IKOJIOTUUYECKHX (
HInpenrens, 0. JInbux). ToaepaHTHOCTb. DBpUOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3M
Abuotnueckue Qaxtoppl. CBeT Kak sKonorudeckuii akrop. JleficTBue pas3HBIX
OpraHU3MBbl. DKOJOIMYECKHE TIpYyNIbl PAaCTEHUM M >KMBOTHBIX [0 OTHOILEHHUIO K
DoTONEepUOAU3M.




Temmnepatypa kak 3xonorudeckuii daxrtop. JleiicTBue Temmneparypsl Ha opraHu3Mbl. I1
OpraHu3Mbl. DBPUTEPMHBIC U CTEHOTEPMHBIC OPT'aHU3MBI.

BrnaxxHocTh Kak 3konoruveckuit daxtop. [IpucnocobneHns pacTeHUH K MOIICPIKaHHE
pacTeHUH 10 OTHOLICHUIO K Bojie. [IprcnocoOeHnst JKUBOTHBIX K U3MEHEHHIO BOJTHOTO P
Cpenbl  oOWTaHWsI  OpPraHM3MOB:  BOJIHAas,  HAa36MHO-BO3IYyIIHASs,  IOYBCHH:
BHYTpPHOpPraHU3MeHHasi. DU3NKO-XUMHUECKUE OCOOCHHOCTH CpPEell OOUTaHHs OPTaHU3M
JKU3HH B Pa3HbIX Cpeax.

buonornveckue putmbl. BHemHue u BHyTpeHHHUE pUTMBL. CyTOYHBIE W TOAHY
OPraHU3MOB K CE30HHBIM H3MCHEHUSIM YCIIOBHIA KH3HH.

XKuznennsie Gpopmbl opranu3MoB. [lonsTre o xu3HeHHOH (opme. JKuzHeHHBIE HopM
KyCTapHUYKH, MHOTOJICTHHUE TpaBbl, OJHOJETHHUE TpaBbl. JKuW3HEHHBIC (HOPMBI KUB
a’poOnOoHTHEI. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnyeckue (akropel. Bupbl OMOTHYECKHUX B3aMMOACHCTBUIN: KOHKYPEHIIUS, XHII]
[TapazutusMm, Koomepamus, MyTyaJu3M, KOMMEHCaIU3M (KBapTHPAaHTCTBO, H
B3aMMOJIeCcTBU (Tonnueckue, popuueckue, padpruyeckue). 3HaueHnEe OMOTUYECKUX B
OpPraHu3MoOB B cpejie ooutanus. [IpuHIMT KOHKYPEHTHOTO HCKITIOYCHUS

7.3

OKOJIOTUYECKHE XapaKTEPUCTUKU Momyssiiuu. [lomynsnus kak OHOIOruyecKas CHCTE
busnyeckux 0apbepoB M OCOOCHHOCTEH OWMOJIOTMH BHUIOB B (POPMHPOBAHUM IMPOCTpa
OcHoBHbIE NOKa3aTeNU MONYJSALUN: YUCIEHHOCTD, IJIOTHOCTh, BO3pacTHAas U I10JIOBast
TEMII pOCTa, CMEPTHOCTb, MUTPALIUSL.

Okojoruyeckas CTpykrypa nomyisiuu. OLEeHKa YHMCIEHHOCTH Nomyssuuu. J(uHam
brornuecknii NOTEeHIMAN NMONYJANUU. MoaenupoBaHue NTUHAMUKA MONyssinuu. Kpusl
KpuBble BeDKUBaHHS. Perynsnus 4uCIeHHOCTH MOMYJISLUN: posib (PaKTOpOB, 3aBUCSII
DKojoruyeckue crpareruu Buaos (I- u K-crparerun).

[Tonsitue 00 »oKoylorMueckoi Humie BUaa. MectooOutanne. MHOromepHas MO
XartunHCcoHA. PazMepsl 3konorndeckoi Huid. [loTeHImanpHas U peain30BaHHasi HUILN
Bun kak cucrema nonynsuuid. Apeanbl BUAOB. Buabl M HMX JKU3HEHHBIE CTpaTEry
MUTPAIil )KUBOTHBIX. brosiornueckue MHBa3MM 4y>KEPOTHBIX BUJIOB

7.4

CoobmectBa opraHu3mMoB. buoreHo3 u ero cTpykrypa. CBs3M MEXIy OpraHH3Man
otkpeiTas cucreMa (A./Dx. Tercnu). OyHKIHMOHAIbHBIE OJOKM OPraHU3MOB B 3KOCY
penyueHTsl. Tpodudeckue ypoBHH. Tpoduueckue nenu u cetd. AOGHOTHUECKHE O
sKocucTeMax. KpyroBopoT BelecTB U MOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeIM SKocucTeMbl. buomacca 1 npoaykius. JK0oJI0rH4ecKrue MUpamH]
HamnpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. IlepBuuHBIE U BTOf
AHTpoOIOreHHbIe BO3/IeHcTBUS Ha cykieccuu. KimmakcHoe cooOrectBo. bropaznooOpa:
— OCHOBA YCTOMYUBOCTHU COOOILECTB.

[TpupoaHble  3KOCHUCTEMBI.  AHTPONOI€HHBIE  JKOCHCTEMBI.  ATPO’KOCHUCTEMA.
AQHTPOIIOT€HHBIMU U IPUPOAHBIMH IKOCHCTEMAMHU.

VYp6oskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucTeM. ['opoackas ¢uopa u ¢a
¢daynbl. buonornueckoe u X03sSHCTBEHHOE 3HAYEHHE arpO’IKOCHCTEM M YpOOIKOCHCTE!
OCHOBHBIX B3aMMOJICHCTBHUI OPraHU3MOB B IKOCHCTEMAX.

[TepeHoc »Heprum M BELIECTB MEXKJY CMEKHBIMH SKOCHCTEMaMH. Y CTOHYHMBOCTh Opra




YCIIOBUAX €CTECTBCHHBIX U aHTPOIIOI'CHHBIX BOBI[GI\/'ICTBI/II‘/'I

7.5

Buocpepa — obwerianerapHasi 000109Ka 3eMJIH, TIE CYIIECTBYET HIIH CYIECTBOBAJA >
o6uocdepe. O6nactu 6mocdeps! u e€ cocran. JKuBoe BemecTBo Ouocheps! U ero QyHKIIY
3aKOHOMEPHOCTH CyliecTBoBaHus Ouocdepbl. OcobeHHOCTH Omochepsl Kak Tiiobdarn
paBHOBecHe B Ouochepe. KpyroBopoTsl BemecTB 1 OMOr€OXUMHUYECKUE IUKIIBI (YTIIepOo
ounocdepe.

3onanpHOCTh Ouocdepnl. Ilonsarne o Ouome. OCHOBHBIE OHMOMBI CYIIU: TYHJPS
IIMPOKOJIMCTBEHHBIC JIECA, CTENH, CABaHHBI, ITyCTHIHU, TPOIUYECKUE JIeCa, BBICOK(
KUBOTHBIA MHp OMOMOB CYIIIH.

CtpykTypa 1 QYHKIMS KHBBIX CHCTEM, OIICHKA MX PECYPCHOT0 MoTeHIMaNa u ouocdep:

7.6

DKOJIOTHYeCcKHe KPU3KUChI U UX MpUYMHBL. BozneiicTBue yenoBeka Ha Ouocdepy. 3arps
BO3/yXa. 3arps3HeHre BOgHOW cpeabl. OXpaHa BOJIHBIX pecypcoB. PaspyiienHue mou
H3meHeHue kumara.

AHTpPOIIOT€HHOE BO3/ICHCTBUE HA PACTUTEIBHBINA U KUBOTHBINA MUp. OXpaHa pacTUTEIIbI
MPUHLIMIIBI OXpaHbl pupoabl. Kpacubie kauru. Oco00 oxpaHseMble MPUPOIHBIC TEPPUT
Y 300JI0TUYECKHE MMAPKU.

OcHOBHBIE TPHUHIMIIBI YCTOMYMBOIO pAa3BUTHS 4YEJIOBEYECTBA M MPUPOIbL. Parm
COXpaHEeHHEe OMOJOTHYECKOr0 pa3Ho00pasus 3eMin
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