B cBs31 ¢ HEM3YUYEHHOCTBIO HEKOTOPBIX TeM B 10 Ki1acce CKOPPEKTUPOBAHO COAECPKAHUE
oOydeHnus B 11 kiacce ¢ BKIIFOUEHHEM ITUX TEM

COILEPKAHUE OBYYUEHUA

1. ’KuBble cUCTeMbI U UX U3yYEeHHUE

[TonsTEe 0 3aBUCMMOM W HE3aBUCUMOW mnepemMeHHOM. [lLmanupoBaHue SKCIIEPUMEHTA.
[loctanoBka u mpoBepka runore3. Hyneas runore3a. [lonstue BBHIOOPKHM U €€
JIOCTOBEPHOCTh. Pa3dpoc B Ouosioruueckux JaHHbIX. OLEeHKa TOCTOBEPHOCTU MOJYYEHHBIX
pe3yabTaToB. [IpUUMHBI HCKAXKEHUS PE3YIbTATOB SKCIIEpUMEHTA. [IOHATHE CTaTUCTUUECKOTO
TecTa.

2. CTpoenue M PyHKIMU OPraHU3MOB

buonornueckoe pasHooOpaszue opraHu3MoB. OJHOKJIETOYHBIE, KOJIOHUAJLHBIE,
MHOTOKJIETOUHbBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHMS M JKU3HENESITEIBHOCTH OJIHOKJIETOYHBIX OPraHU3MOB.
Bakrepuu, apxeu, oqHOKIECTOUYHBIC TPUOBI, OJJHOKJICTOUYHBIE BOJOPOCIIHU, APYTHE MPOTHUCTHI.
KosioHnanbHbIe OpraHUu3MBI.

B3anmocCBs3b 4acTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CHUCTEMBI
opraHoB. OpraHusM Kak eJuHoe 1enoe. ['omeocras.

Tkanu pacrenuii. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTesbHas, IOKPOBHAS,
POBOJIAIIASl, OCHOBHas, MexaHudeckas. (OcoOeHHOCTH CTpoeHHs, GYHKOUH U
pacIONOKEHUS TKAHEW B OPraHaxX paCTCHUU.

TkaHM JKMBOTHBIX M 4Ye€JIOBEKA. THIIBI KMBOTHBIX TKAHEW: OSHUTEIMAaJbHAS,
COCIMHUTEIbHAS, MbIIIIeuHast, HepBHas. OCOOCHHOCTU CTpOeHUsI, GYHKIIUN U PACIIONOKECHUS
TKaHEW B OpraHax »XKMUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHBIE W T€HEpAaTHBHBIE OpraHbl pacTeHuil. OpraHbl U CHUCTEMBI
OPTraHOB )KUBOTHBIX U 4esioBeKa. DyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pactenuil. CKeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHblii M BHYTpeHHHH ckeyneT. CTpO€HUE U THIIbI
COEIMHEHUS KOCTEH.

JIBrokeHrue opraHu3sMoB. JIBM)KEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOMIHOE,
KTYTUKOBOE, PECHHYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTEHHH: TPOIMHU3MbI U HACTHH.
JIBI)KeHHE MHOTOKJICTOYHBIX JKMBOTHBIX M 4YEJIOBEKa: MbIIIeYHas cuctema. Pediekc.
CkeseTHBIC MBIIIIIBI U UX padoTa.

[Iutanue opranuzmoB. IlormomeHue BOJBI, YIJEKHUCIOTO Tra3a W MHUHEPAJIbHBIX
BEIIECTB pacTeHusiMU. [luTaHWe KUBOTHBIX. BHYTPUIIOIOCTHOE W BHYTPUKIETOYHOE
nuimieBapenre. [lutanue MO3BOHOYHBIX >KMBOTHBIX. OTAEHbI TMHUILEBAPUTEIHHOTO TpaKTa.
[TnmeBapurtenbHbie xene3nl. [IumeBapuTenpHas cucTeMa 4eI0BeKa.

Jlpixanue opraHm3mMoB. Jlpixanue pacteHuid. J[pixanue >XuBOTHBIX. Jmddy3ms razos
yepe3 MOBEepXHOCTh KieTku. KoxkHoe npixanue. JlpixatenbHass MOBEpXHOCTh. JKabGepHoe u
JEroYHOE JbIxaHWe. J[pIXaHME MO3BOHOYHBIX >KUBOTHBIX M YEJIOBEKA. DBOJIOIUOHHOE
YCIIO)KHEHHUE CTPOCHMS JIETKMX MO3BOHOYHBIX JKMBOTHBIX. JlpIXaTesbHAsl CHCTEMA YEJIOBEKA.



MexaHu3M BEHTWISIUMUA JIETKUX y NTHI U MICKONUTAIOUMX. Perynsuus JIbIXxaHus.
JIpIxaTeabHbIe 00BEMBL.

TpaHcIOpT BELIECTB Y OpraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTEeHUW. TpaHcmopt
BEIIECTB y JKUBOTHBIX. KpoBeHocHas cucrtema u €€ opraHbl. KpOBEHOCHass cucrema
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepane, KpOBEHOCHBIE COCylIbl U KpoBb. Kpyru
KpOBOOOpAIICHHs. OBOJIIOLMOHHBIE YCJIOXHEHUSI CTPOCHHSI KPOBEHOCHOM CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenue y opraHusMoB. Beinenenue y pacteHuil. BoineneHue y JKMBOTHBIX.
CokpatutenbHble Bakyoiau. Opranbel BblaeneHus. PuubTpanusi, cekpeuus U oOpaTHOE
BCAChIBAHME KaK MEXaHHU3Mbl pabOThl OpraHoB BblaeneHUs. CBs3b NOJOCTH Tela C
KPOBEHOCHOW M BBIJICJIMTENILHOM CUCTEMaMU. BblJieieHue y MO3BOHOYHBIX JKHUBOTHBIX H
yenoBeka. [louku. Crtpoenne u (yHKUMOHHpOoBaHUE HedpoHa. OOpazoBaHHE MOYH Y
YEJI0BEKA.

3amura y opraHu3MOB. 3allldTa y OJAHOKIJIETOYHBIX OpraHu3mMoB. Criopbl OakTepuil u
OUCThl TNPOCTEMIIMX. 3aluTa Yy MHOTOKIETOYHBIX pacteHnil. Kyrtukyna. Cpexacrtsa
[MACCUBHOM M XMUMHYECKOM 3alUThl. OUTOHIIUBI.

3ammTa y MHOTOKJIETOYHBIX J>KMBOTHBIX. [IOKpOBBI M WX NTPOU3BOAHBIC. 3aliuTa
opranuzMa oT Oosne3Heil. MMmyHHas cuctema yenoBeka. KIETOUHBII U TyMOpaibHBIN
UMMYHUTET. BpoxIEHHBIN M TpUOOPEeTEHHBIA crnenupuyeckuii UMMYHHUTET. Teopus
KIIOHAIbHO-ceieKTUBHOTO uMMyHuTeta (II. Opnux, @®. M. bepner, C. Tonerara).
BocnanurenbHple OTBETHI OpraHu3MoB. Poib BpOXIAEHHOIO MMMYHHUTETA B DPa3BUTUHU
CUCTEMHBIX 3a00JICBaHUI.

PaznpaxxumocTe M perynsuus y OpraHu3MoB. Pa3apakuMoOCTh y OJHOKJIETOYHBIX
Oopranu3moB. Takcucel. Pa3gpaxuMocTh U peryisums y pacTeHui. PoCcToBbIE BelecTBa U UX
3HAYECHHUE.

HepBuasi cuctema u pediekropHas peryisiusi y >KMBOTHbIX. HepBHas cucrema u eé
OTZIEJIbl. DBOJIIOUUOHHOE YCIIOKHEHUE CTPOCHUS HEPBHOM CHCTEMBI Yy JKMBOTHBIX. OTHENbI
TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduexropHas nyra. besycnoBubie u
YCIIOBHBIC pe(IICKCHI.

['ymopanibHasg peryisinus M 3HJAOKPUHHAs CHUCTEMa >KUBOTHBIX U 4esoBeka. JKenessl
SHJIOKPUHHOW CHUCTEMBl U HMX TOPMOHBI. JleHCTBME TOPMOHOB. B3anMMOCBsS3b HEPBHOM H
SHAOKPUHHOM cucTeM. [ mmoTtanamo-runodusapHas cucTeMa.

JdemoHncTpanuun

[Toptper: W. I1. I1aBnos.

Tabmuipl U cxembl: «OJHOKIETOYHBIE BOJIOPOCINY», «MHOTOKIETOUHBIE BOJOPOCINY,
«baktepuny, «lIpocreitmney», «Opranbl LIBETKOBBIX pacTeHUil», «CHUCTeMbl OpPraHOB
MMO3BOHOYHBIX XUBOTHBIX», «BHyTpeHHEEe CTpOoeHHME HACEKOMBbIX», «TKaHM pacTEeHHI»,
«KopneBbie cuctembl», «Ctpoenue ctedmnsn», «CTpoeHue JUCTOBOM IUIACTUHKNY, «TkaHu
XKUBOTHBIX», «Ckener uenoBekay, «llumeBapurensHas cucrema», «KpoBeHOCHas! cuctemay,
«/IlpixaTenpHas cuctema», «HepBHas cucrema», «Koxa», «MplllledyHas cHCTEMay,
«BblmenurenbHass ~ cHUCTeMa»,  «OHIOKpUHHAs  cucTeMa», «CTpoeHHE MBI,
«mmynutery, «KumednonomoctHeie», «(CxeMa NHATaHUA pacTeHUi», «KpoBEeHOCHbIE
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CHUCTEMBI TIO3BOHOYHBIX KUBOTHBIX», «CTpoeHne Tuapb», «CTpOEHHE IIJIaHAPUNY,
«BHyTpeHHee cTpoeHue A0XKaeBoro 4yepss», «HepBHas cuctema prid», «HepBHas cuctema
narymkny, «HepBHas cucrema nmpecMbikaromuxcsa», «HepBHas cucrtema nruny, «HepBHas
cUCTEMa MIICKONUTAIIMKXy, «HepBHas cuctema yenoBekay, «Pediekcy.

O6opynoBaHue:  CBETOBOM  MHUKPOCKOIN,  MHUKpOIpEnaparbl  OJHOKJIETOUYHBIX
OpraHu3MoOB, MUKpOINpEnapaTbl TKAHEH, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKOXKHUX, JKHUBBIE HK3EMIUIAPhl KOMHATHBIX pACTeHHMM, TepOapuu pacTeHHl pa3HbIX
OT/EJIOB, BJAXHbIC IMpenaparbl JKUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJJIEKIUU
OECIO3BOHOYHBIX KHUBOTHBIX, CKEJET 4YeJOBEeKa, O0O0OpyJoBaHUE IS JEMOHCTpaluu
MOYBEHHOT'O M BO3JYIIHOTO MUTAaHUsI PACTEHUM, paclIeIVICHUs] Kpaxmaiaa U OeJIKOB MOJ
nerictBueM (QepMeHTOB, O0OpyJOBaHUE JUISI JEMOHCTPAIlMU OIBITOB IO HU3MEPEHUIO
KU3HEHHOM €MKOCTH JIETKUX, MEXAHU3Ma JbIXaTEeJNbHBIX JIBUKEHHUMN, MOJEIU TOJIOBHOTO
MO3Ta pa3IUYHbIX KUBOTHBIX.

JlaGoparopHasi pabora «/3ydyeHue TKaHEl paCTEHHII».

JlaGoparopHasi pabora «/3ydyeHue TKaHEH KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydueHue opraHoB [IBETKOBOT'O PACTCHUS».

3. Cesieknisi OpPraHu3MoOB

JloMecTukamus U cenekiusa. 3apoKJACHUE CEICKUMU U JoMecTukanuu. Yuenue H. U.
BasunoBa o IleHTpax NpOUCXOXIEHHUsI W MHOTooOpasusi KyJIbTYpHBIX pacTeHuil. Poib
CEJIEKIIMM B CO3/JIaHUU COPTOB PAaCTEHUN W MOPOJ KUBOTHBIX. COpT, mopoja, mTaMM. 3aKOH
TOMOJIOTHYECKUX PSANIOB B HaciencTBeHHON n3MeHunBocT H. . BaBuioBa, ero 3HaueHue
JUTSI CEJIEKITMOHHON paOOTHI.

Metoapl  CceNeKIMOHHOM  paboThl.  MICKyCCTBEHHBIM  OTOOpP:  MAacCOBBIA |
UHAUBUAYATbHBIN. DTanbl KOMOMHAIIMOHHOW celeKIuu. VcnbiTaHue Npou3BOIUTENEH I10
notoMcTBy. OTOOp MO TEHOTHUITY C MOMOINBIO OIEHKH (PEHOTHIIa MOTOMCTBA U OTOOpP IO
FEHOTUITy ¢ momoulpto ananusa JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ[ CEJICKIIMOHHOW paboThl. PaauanmoHHBIN U
XUMHYECKUN MyTareHe3 KakK HCTOYHUK MYyTalluil y KyJbTYpHBIX (OPM OpraHu3MOB.
Hcrnonp30BaHne TEHOMHOTO pPEAAKTHPOBaHUS W METOA0B pekoMOuHaHTHBIX JIHK ms
MOJY4YEHUSI HCXOTHOTO MaTepuaa sl CEJICKIHH.

[Tonyyenne momumuonaoB. BHyTpuBumoBas rubpunusamnus. biu3kopoacTBeHHOE
CKpelMBaHue, WM UWHOpuauHr. HepoacTBeHHOE CKpelmuBaHUE, WM ayTOPUIUHT.
I'etepo3uc u ero mnpuuuHbl. HMcnonb3oBaHue rerepo3uca B cenekuud. OTaanéHHas
rubpuauzanus. [Ipeogonenue Oecruioansi MEKBUIOBBIX THOPHUAOB. J[OCTHKEHUS CENEKIINH
pAcTEHUI U )KUBOTHBIX. «3€1EHAs PeBONIOYUSLY.

CoxpaHeHue U U3y4YeHHE TeHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM M UX TUKUX
poauyde JUisi CO3[aHUsl HOBBIX COPTOB W THUOPUIOB CEIIbCKOXO3SWCTBEHHBIX KYJIBTYP.
H3yuenue, coxpanenue u ynpagienue 2eHemudecKuUMu pecypcamu celbCKOX03AUCTBEHHbIX U
NPOMBICIIOBLIX HCUBOMHBIX 6 YENAX YAYYULEHUS CYUeCmEYIoWux U cO30aHusi HO8blX NOpoo,
JUHULL U KpPOCCO8, 6 MOM Yucie ¢ NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYYHbIX
uccne008anul, nepedosulx uoell U NepCneKmuEHbIX MexHOA0U.

JdemoHcTpanuun



IToptpetsr: H. U. BaBuiios, 1. B. Muuypus, I'. JI. Kapneuenko, I1. II. JIykpsauenxo, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuiplt u  cxembl: «LleHTpbl TPOUCXONKIEHUS U MHOroo0pasusi KyJIbTYpPHBIX
pacTeHuin», «3aKOH FOMOJIOTHUYECKUX PSAOB B HACJIEACTBEHHON M3MEHUYMBOCTHY, «MeToabl
cenexkuuny, «Otnanéunas rudpuauzanusy», «MyTareHes».

JlabopaTtopHass pabGora «/3yuyeHue COpPTOB KyJIbTYPHBIX PAcCTEHUHW U MOPOJI
JOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydueHue METOIOB CEIEKIIUN PACTEHUI.

Bugeoskcekypeusi «OCHOBHBIE METOAbI M JOCTHMIXKECHHUS CEJIICKUIMM PACTEHUM U
KUBOTHBIX (HA CEJCKIMOHHYI CTaHIHIO, IUJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIN
y4acTOK, B TEIUIMYHOE XO3SIMCTBO, B JIAOOpPATOPUIO arpOyHHBEPCUTETa WM HAYYHOTO
LIEHTPA)».

4. BUOTEXHOJIOTHSI U CHHTeTHYeCKAasi OMOoJI0Tusl

OOBEKTHI, WCMOJb3YyEeMble B OMOTEXHOJOTHH, — KJIETOYHBIC M TKAHEBBIC KYJIBTYPHI,
MUKPOOPTaHU3MBbI, UX XapaKTEepUCTUKa. TpaauiiMoHHass OUOTEXHOJOTHs: XyeOoIeueHue,
MOJIydYEHUE KHUCJIOMOJIOYHBIX TPOAYKTOB, BHUHOJEINE. MUKPOOUOIOTUYECKUN CUHTE3.
OOBeKThl MHKpPOOHMOJOTHUECKUX TexHoyiorui. IlpowsBojncTBo Oenka, aMUHOKHCIOT U
BUTAMHUHOB.

Co3naHve TEXHOJOTMH W HMHCTPYMEHTOB IECJICHANIPABICHHOTO HW3MEHEHHUS U
KOHCTPYUPOBAHUS TE€HOMOB C IE€JIbI0 IOJYYEHUS OPraHW3MOB M HX KOMIIOHEHTOB,
coJiep KallluX He BCTPEUAIOIIUecs B MPUPOJie OMOCUHTETUYECKHE ITyTH.

Kinerounas nnxxenepusi. MeToabl KyJabTypbl KJIETOK U TKaHEH PAaCTEHUU U KUBOTHBIX.
Kpuobanku. Comatudeckasi THOpUIU3alus U coMaTuyeckuii smopuorenes. Vcnonb3oBanue
rarjiouJIOB B CEJIEKUUU pacTeHuil. [lonyuenue MoHOKIOHANbHbIX anmumein. HMcnonv3oeanue
MOHOKNIOHANIbHBLIX U NOJUKIOHANbHLIX — aHmumen 6  meduyune.  VICKyCCTBEHHOE
OIUIOAOTBOPEHUE. PEKOHCTPYKIMS SMUEKIECTOK W KIOHHUPOBAHUE JKUBOTHBIX. MeTox
TPAHCIUIAHTALMUA  SIIEP KIETOK. TexHonocuu  0300pO6ieHUs,  KYIbMUBUPOBAHUS U
MUKPOKIIOHANbHO20 PA3MHONCEHUSL CElbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocoMHass W TeHHasg WHXEHepus. VICKyCCTBEHHBIM CHHTE€3 T€Ha W
koHcTpyupoBanue pekomOuHaHTHbIX JIHK. Cozdanue mpanceennvix  opeanuzmos.
JIOCTH>KEHUST U TMEPCIEKTUBBl XPOMOCOMHOM M TEHHOM WHXKEHEPUHU. ODKOJIOTHYECKHUE U
ATUYECKHUE TMPOOJIEMbl TCHHON WHKEHEPHH.

Menunuackue OuorexHonorun. IloctreHomHass mmdpoBas MeaummuHa. [ILP-
JTUarHocTuka. MeTaboJIOMHBIM aHAIN3, TCHOLICHTPUUCCKUH aHaJIu3 MPOTEeOMa YeIoBeKa s
OLIEHKU COCTOSIHUS €ro 3J0pOBbs. VCronbp30BaHKME CTBOJIOBBIX KJIETOK. TapreTtHas Tepamnus
paka. 3D-OmommxeHepusi g pa3pabOTKu  (YHAAMEHTAIBHBIX OCHOB MEIHUIIMHCKUX
TEXHOJIOTHHM, CO31aHUsA KOMIUIEKCHBIX TKAaHEW COYETAHUEM TEXHOJIOTUA TPEXMEPHOTO
OouonpuHTHHTA 1 cKadPoaarHTa IS peIIeHHs 3a1a4 ePCOHATHM3NPOBAHHON METUTINHBI.

Co3nanue BEKTOPHBIX BAaKIMH C LEJIbI0 00ecrneueHus] KOMOMHUPOBAHHOW 3allUThl OT
Bo3Oynuteneit OPBU, ycTtaHOBieHUE MOJEKYJISIPHBIX MEXaHU3MOB ()YHKIIMOHUPOBAHUS
PHK-conepxamux BHUPYCOB, BBI3BIBAIOIIMX 0CO00 omacHbie 3a0ojieBaHUS 4YeIOBEKa U
KUBOTHBIX.



JdemoHcTpanuun

Tabmuupt u  cxembl: «lcnonb3oBaHHE MUKPOOPTaHU3MOB B  MPOMBIILICHHOM
pou3BOJICTBEY, «KileTouHas uHxxeHepus», «['eHHass HHKEHEPUsI».

JlabopaTopHasi padora «3yueHue 00bEKTOB OMOTEXHOIOTUI.

IpakTuueckas padora «llomydyeHue MOTOUYHOKUCITBIX TPOTYKTOBY.

Buneodkekypeuss  «bHOTEXHONOTMS —  BaKHEMIas IPOU3BOAUTENIbHAS  CHUJA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO)Y.

5. 3apo:keHue ¥ pa3BUTHE IBOJTIOLMOHHBIX NPeICTABJICHNA B OHOJI0rHI

OpomonmonHas teopuss Y. JlapBuHa. [Ipeanocbulku BO3HUKHOBEHHMS JAapBUHHU3MA.
KwusHp 1 HayuyHas nearenbHoOcTh Y. JlapBuHa.

JIBwkymue cwibl 3BodtolMM BuaoB 1o Y. JlapBuHy (BbICOKasi HHTEHCHUBHOCTh
Pa3MHOXEHUSI OPraHU3MOB, HACJEJCTBEHHas W3MEHYMBOCTb, OOpb0a 3a CyllecTBOBAaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunrerndeckor Tteopun sBomoruu (CTD). HeittpanbHas Teopus
sBomOIMU. CoBpeMEeHHasi BOJIIOINMOHHAS OHOJIOTHSA. 3HAYEHHE HBOJIIOIIMOHHON TEOpUU B
(bopMUpOBaHUY €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa.

JemoHcTpanuun

[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosbe, Y.
Hapsun, C. C. YUetBepuxos, U. W. [lImansraysen, x. Xonaeiin, /. K. benses.

Tabmump! u cxembl: «Cuctema >xuBoi npuposl (o K. JInnuero)», «JlecTHUIA KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (GOpMHpPOBaHUS MPHUCIOCOOJICHUNH y pacTeHUH H
#*UBOTHBIX (mo Jlamapky)», «Kapra-cxema wmapuipyra myremectBus Y. JlapBunay,
«Haxonku Y. JlapBuna», «Dopmbl O00pbOBI 3a cymiecTBoBaHue», «llopoasl Tomybei»,
«MHoroo6pasue KylIbTypHBIX (popMm KamycTel», «llopoabl qoMamHux KUBOTHBIX», «CxeMa
oOpa3zoBanus HOBBIX BHJOB (mo Y. JlapBuny)», «Cxema COOTHOIICHHS IBIKYIIHX CHJI
3BOMIOLNNY, «OCHOBHBIE MOJOKEHUSI CHHTETHYECKON TEOPHUH 3BOJIIOLIAN.

6. MUKpPOIBOJIIOIHUS U €€ pe3yabTaThl

[Tonynsinusi Kak 3leMEHTapHas €AUHULA 3BOJIOIUU. COBPEMEHHBIE METOJbl OLUEHKHU
TeHETHYECKOT0 pa3HOOOpa3us U CTPYKTYPHI MOMysAnuii. MisMenenrne reHopoH1a MOMyISIHH
KaK 3JIEMEHTapHOE 3BOJIIOLIMOHHOE SIBJIEHUE. 3aKOH FeHEeTUYecKoro paBHoBecus Jxx. Xapmu,
B. Baiin6epra.

OnemeHTapHble (DAKTOPHI (ABMXKYIIUE CHIIBI) HBOJIONUU. MyTallMOHHBIN TIpoIlecc.
KoMOuHaTtnBHas u3MeHUUBOCTh. J[peli TeHOB — ciy4yaliHble HEHAIPaBICHHBIC U3MEHEHUS
4acToT ayviesieit B monyisiusax. DPdekT ocHoBatels. Iggexm Oymuvliouno2o 20pivblluKd.
CHuoiceHue 2eHemuuecko20 pazHoobpasus. npudunvl u ciedcmeus. Ilpossenenue s¢ghgpexma
Opetiha 2enog 6 Ooavuwiux u manvlx nonyaayusx. Murpamuun. M3omsuus MOMYJISIINAA:
reorpadudeckas (IpoCTpaHCTBEHHAs ), Orojorndeckas (pempo yKTHBHAS).

EctecTBenHsbIii 0T00p — HampaBisromuii ¢GakTop 3Bosonur. DOpMbBI €CTECTBEHHOTO
otOOpa: IBIXKYIIHUMA, CTAOMIN3UPYIOIINUMA, pa3phiBatomnil (Au3pynTuBHbIN). [lomoBoi oTOOD.
BoO3HMKHOBEHHE U 3BOTIOIMS COLIMATIBHOIO MTOBEICHUS )KUBOTHBIX.



[Tpucnoco6eHHOCTh OPraHU3MOB KaK pPE3yJibTaT MHUKPOIBOJIONUU. BO3HHUKHOBEHUE
NpUCHOCOOJIeHnid y  opraHu3smMoB. Apomopdo3bl W uavoagantauuu. llpumepst
MIPUCIIOCOOJICHUI y OpraHu3MoOB: MOpPQosIornyecKkue, (HU3N0IOrHYecKre, OMOXUMHUYECKHE,
noBesieHueckue. OTHOCUTENLHOCTh MPUCTIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuu u ctpyktrypa. BunoodpazoBaHue Kak pe3ylbTaT MUKPOIBOIIOIMH.
M3onsuust — xomoueBoit paktop BumooOpazoBanus. Iyt u cmocoObl BUI000pa3oBaHUS:
ajuionatpuyeckoe (reorpaduyeckoe), CUMIATPUUYECKOE (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monurmonau3anus, ruopuau3anus). JJmuTenbHOCTh IBOJIIOIMOHHBIX MPOIIECCOB.

Mexanu3Mbl pOpMUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Pons sBomOIMOHHON OHoONOrMM B pa3pabOTKe HAy4YHBIX METOJOB COXPaHCHHS
OouopazHooOpasusi. MUKpPOIBOIIOLUS U KOIBOJIOIUS MAPa3UTOB U UX XO034€B. MeXaHU3MBbI
dbopMupoBaHUsl YCTOMYMBOCTH K aHTUOMOTHKAM U CIOCOOBI OOPHOBI C HEM.

JdemoHcTpanuun

IToptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmumpl U cxembl: «MyTallMOHHAs W3MEHUYMBOCTHY», «llomyssimoHHass CTpykTypa
BUJa», «Cxema TMposiBieHUus 3akoHa Xapau—BaitnOepra», «/IBuxyiiue CHIbl SBOJIOIUNY,
«IKOJOTHYECKass M30JISIIUS TONYJSIUi ceBaHCKoU (popenu», «['eorpaduueckas u3omsius
JUCTBEHHUIIBI CUOUPCKOW W JIMCTBEHHUIBI Jaypckoit», «llomynsiroHHBIE BOJIHBI
YUCJICHHOCTU XUIITHUKOB M KEPTB», «CxeMa JIEUCTBUS €CTECTBEHHOTO OTOOpa», «DopMbI
00prOBI 3a cymiecTBOBaHHeY, «HAycTpuaNbHBI MenaHu3M», «KuBble HCKOMAeMBbIEY,
«ITokpoBUTENBCTBEHHAsI OKpacka >KMBOTHBIX», «lIpenympexnaromias okpacka »KUBOTHBIX,
«Ddusznonornyeckue azanTauumny, «IIpucrnocoONeHHOCT, ~ OpPraHU3MOB U eé
OTHOCHUTENIBHOCTBY, «Kputrepun Buna», « Bunasl-nBoitHukn», «CTpyKTypa BHAA B IPUPOIE»,
«CnocoObsl  BU000Opa3oBanus», «l'eorpadguueckoe BHUIOOOpa3zoBaHHME TPEX  BHUJIOB
JAHJBIIICHY, « DKOJIOTHYECKOe BUA000pa30BaHNE BUIOB CUHHID, «[IOMUIIIIONIBI pacTeHHI»,
«KamycTHO-peIcUHbINA THOPHIY.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Yydelia MTUIl U 3Bepeil ¢
npUMepaMH Pa3IUYHbIX MMPUCITIOCOOICHHH, YyUena NTUIl U 3Bepeil pa3HbIX BUJIOB, TepOapuu
pacTeHui OJM3KKUX BHUJIOB, 00PA30BaBIIMXCS Pa3IMYHBIMU CIIOCOOAMU.

JlaGopaTopHasi pabota «BbIsiBIeHHE U3MEHUYMBOCTH Y 0COOEH OJTHOTO BUJIAY.

JladopaTopHasi pa6ora «lIpucnocoOneHnuss OpraHW3MOB W HMX OTHOCHTEIIbHAs
11e71eC000pa3ZHOCThY.

JlabopatopHas padora «CpaBHEHHE BUJIOB 1O MOP(HOIOTHIECKOMY KPUTEPHIOY.

/. Makpo3BoJIIoIIUA U €€ pe3yJibTaThl

Mertoasl u3ydyeHuss MakpolBostouuu. llaseoHTOnOrMYecKne METONbl HW3YUYEHHUS
sBomoruu. [lepexomnpie Gopmbl U HUITOTEHETUIECKUE PSRl OPTAHU3MOB.

buoreorpaduveckne metonsl uszydeHus sBomronuu. CpaBHeHue Quopsl u (dayHbI
MaTepUKOB U OCTPOBOB. bruoreorpadudeckue obmactu 3emin. BUIbI-DHAEMUKH U PETUKTHI.

OMOpHOIOTUYECKUE U CPABHUTEIbHO-MOP(OJIIOTHYECKHE  METOJbl  HU3YyUYCHUS
ABOMIOLMH. ['eHEeTHUEeCKHEe MEXaHU3MbI YBOIIOLUA OHTOTE€HE3a U MOSIBICHUS 3BOJIOIMOHHBIX
HOBIIECTB. | 'OMOJIOTHYHBIE U aHAJIOTMYHbIE OpTraHbl. Py uMeHTapHbIe OpraHbl U aATaBU3MBI.
MonekynsipHO-TeHeTUUECKHEe, OMOXUMHYECKHUE U MATeMaTUYECKHE METOJIbl HU3y4eHUs
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sBomtonnu. ['omonoruynbie reHbl. COBpEMEHHBIE METOJbI MOCTPOCHUST (DUIOTEHETUUYECKUX
JEPEBBEB.

XpOMOCOMHBIE MYTallU U 3BOJIFOLIUSI TEHOMOB.

OO6mue 3aKOHOMEpPHOCTU (MpaBuia) HBOMOUMH. [Ipunyun cmenvl  GYHKYUI.
HeoOpaTumocTs 3Bosonuy. AnantuBHas paguanus. HepaBHOMEPHOCTh TEMIIOB IBOJIIOLUU.

JdemoHcTpanuun

[Hoptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabmumpl u  cxembl: «DUIOTEHETHYECKUM pSAJ  JIOMIagu», «APXEONTEPUKCY,
«3Bepo3yOrie  smepb», «Creronedanb», «Punnodute», «CeMEHHbIE MAOPOTHUKUY,
«buoreorpapuueckre 30HbI 3emuan», «peid konTHHEHTOBY, «PenukThl», «HavanbHble
CTauu HSMOPUOHAIIBHOTO PpAa3BUTHUS TO3BOHOYHBIX IKUBOTHBIX», «['OMoJOTHUYHBIE U
aHAJIOTUYHBIE OpraHb», «PymTuMeHThD», «ATaBU3MBI), « XpOMOCOMHBIE HAOOPHI YeJIOBEKA U
muMnan3e», «[ 1aBHbIe HapaBICHUs BOJTOLUNY, «OO0II1e 3aKOHOMEPHOCTH SBOTIOLUN.

O6opynoBaHue: KOJUIEKIMU, TepOapuu, MYyJISKA HMCKOMAEMbIX OCTAaTKOB OPraHU3MOB,
MYJISI’KA TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIMMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIUU
HACEKOMBIX.

8. [Ipoucxo:xkaeHue U pa3BUTHE )KU3HHU HA 3emJie

Hayunbie rumore3bl MPOUCXOXKICHHS XKU3HM Ha 3emiie. AOMOTEHE3 W TaHCIepMHUS.
JloHay4HbI€ TIPEICTABICHUS O 3apOKJICHUU KU3HU (KpeanmoHu3M). ['umnore3a mocTosTHHOTO
CaMOo3apoXAeHUsl XKU3HU U €€ omnpoBepxkeHue onbiTamMu @. Penu, JI. Cnamnmanuanum, JI.
[Tactepa. [IporcxoxaeHue sKkU3HU U aCTPOOUOIIOTHS.

OcHOBHBIE 3Tanbl HeopraHuyeckol sBomouuu. IlnanetapHas (reosioruueckast)
HBOJIIOIMSI. XUMUYECKas SBOJIOLMA. AOWOTEHHBI CHUHTE3 OpPraHWYECKHUX BELIECTB U3
Heopranndeckux. OnsiT C. Mumnepa u I'. FOpu. O6pa3oBanue moJMmMepoB U3 MOHOMEPOB.
Koaneppatnas runoteza A. M. Omapuna, rumore3a nepBuyHoro OynboHa JIx. XoieiiHa,
reHetuyeckas rumnore3a I'. Mémnepa. Pubosumer (T. Uek) m rumore3a «mupa PHK» V.
I'unbepra. ®opmupoBanue MeMOpaH U BOSHUKHOBEHHE MPOTOKIICTKH.

HUctopuss 3emnu m MeTtonbl €€ wu3ydeHus. lckomaeMple OpraHHMYEeCKHUE OCTaTKHU.
['eoxpononorust u €€ w™eroasl. OTHOCUTENbHAsT W aOCONIOTHAST TE€OXPOHOJIOTHS.
I'eoxpoHOIOTrMYECKas MIKana: 30HbI, SPbl, HEPUOABL, SIOXHU.

HauaneHbie 3Tansl opranndeckor 3Botonuu. [losBaeHre u 3BOJIIOLHNS MTEPBBIX KIETOK.
OBomtonua Metabonusma. BosHukHOBeHUE mepBhIX 3KOcUCTeM. COBpEMEHHbBIE MHKPOOHBIC
OWOMNEHKN Kak aHaimor mepBbix Ha 3emuie coobmectB. Ctpomaronutsl. [Ipokapuorsl u
JYKAPHUOTBHL.

[TpoucxoxaeHue 3ykapuoT (CuMOUOreHe3). DBOTIOIMOHHOE TPOUCXOKIECHNUE BUPYCOB.
IIponcxoxaeHrne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HMKHOBEHME OCHOBHBIX TPYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIIOIMU BbICIIUX pacTeHUH. OCHOBHbIE apoMOp(O3bl pacTeHHII.
Brixon pacrenuit Ha cymy. llosiBieHue cHopoBBIX pacTeHUW M 3aBOCBAHME UMU CYLIW.
Cemennbie pacteHus. [IpoucxoxaeHne IBETKOBBIX PACTEHUMN.

OcCHOBHbIE 3Tallbl BOJIOLUHUH KUBOTHOTO MHpa. OCHOBHBIE apOMOP(O3bl KUBOTHBIX.
Benackas ¢ayna. KemOpulickuii B3pbIB — MOSIBI€HHE COBPEMEHHBIX THUIIOB. IlepBbie
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XOpA0BbIEC KUBOTHBIC. JKU3HB B BOJIE. DBOJIIOIMS MO3BOHOYHBIX. [Ipoucxoxaenue ambuouii
u pentuinnit. [Ipoucxoxaenue miekonuraromux u ntul. [lpunuun kiroueBoro apoMopdosa.
OcBoeHune 6eCrI03BOHOYHBIMHU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pasutre xu3HM Ha 3emile MO 3paM M IEpUOAaM: apXeH, MPOTEPO30H, MaJIco30M,
Me30301, KalHOo30il. OOmas XapaKTepucTHKa KIMMaTta M TEO0JOTMYECKUX MPOIECCOB.
[losiBieHHE W paclBET XapaKTEPHBIX OPraHU3MOB. YTieoOpa3oBaHUE: €r0 YCIOBUS H
BIIMSIHME Ha Ta30BbII COCTaB aTMOC(EpHI.

MaccoBbie BBIMUpPaHUSI — SKOJIOTUUECKAE KPU3UCHI TPONLIOro. [[puyrHbI U cneacTBus
MaccoBbIX BbIMUpaHUN. COBpPEMEHHBIM SKOJIOTMYECKHM KPHU3UC, €ro OCOOEHHOCTH.
[IpoGnema coxpanenus: buopaznooOpasus Ha 3emJe.

CoBpemeHHass cuctemMa opraHudeckoro Mwupa. [IpuHnunel  kiaaccudukanuu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE IPYMITBI OPTraHU3MOB.

JdemoHcTpanuun

[Toptpetsr: @. Peau, JI. Cnannanuanu, JI. Ilactep, 1. . MeunukoB, A. U. Onapus,
Hx. Xonpnein, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumper u cxembl: «Cxema ombiTa @. Penm», «Cxema ombiTa JI. Ilactepa mo
U3YUCHHUIO CaMO3apOoXKICeHUS Xu3Hu», «Cxema ombita C. Mwumiepa, I'. FOpu», «3Jtamnbl
HEOpraHW4yeckon »sBojouuny, «l'eoxpoHosornueckas mkana», «HadanbHbple ATamnbl
OpraHUYecKor HBoOMOIUN», «Cxema o00pa3oBaHUS JSYKApUOT MYyTEM CHUMOMOTEHE3a,
«Cuctema xuBod mnpuponb», «CTpoeHue BUpyca», «ApoMOpdO3bl  pacTECHUII»,
«Punnouts», «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE BOJIOPOCINY, «MXu»,
«ITanopotHukm», «l'omoceMeHHble pacTeHHs», «OpraHbl IBETKOBBIX pacTeHui», «Cxema
pa3BUTHS ~ KMBOTHOTO  MHpa»,  «Apomopdo3bl  KUBOTHBIX»,  «lIpocrteitmmey,
«KumeunononoctHsie», «I[lnockue yepsuy, «UnenucroHoruey, «PriObl», «36MHOBOIHbBIEY,
«IIpecmbikaromuecs», «lItuupy, «Miaekonuraromuey», «Pa3BUTHE XKH3HM B apXEUCKOMN
ape», «Pa3BUTHE )XU3HU B MPOTEPO30UCKON 3pe», «Pa3BUTHE )KU3HU B MAJICO30MCKON 3pey,
«Pa3BuTHEe KHU3HM B ME3030MCKON 3pe», «Pa3BuTHe XKH3HUM B KAWHO30HMCKOUW 3pey,
«CoBpeMEeHHas CUCTEMA OPraHUYECKOTO0 MUPay.

O6opynoBanue: repOapuul pacTeHU Pa3TUYHBIX OTAENIOB, KOJUICKIIMA HACEKOMBIX,
BJIAKHBIE IIPEINApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HUIJIOKOKHUX, CKEJIETHI
IMO3BOHOYHBIX >XKMBOTHBIX, Uydesa ITHULl U 3BEPEH, KOJUIEKIIMM OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOIIA€MBbIX, MYJISDKM OPTAaHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnas naboparopHasi pabora «MoaenupoBanue onbiToB Muiepa—tOpu no
M3YYEHHUIO0 a0MOTEHHOTO CHHTE3a OPTaHWYECKUX COCTMHEHHUI B IIEPBUYHOM aTMochepey.

JlaGopaTopHasi padora «M3ydeHue W oOmMCcaHUWE MCKOMAEMBIX OCTAaTKOB JIPEBHHUX
OPraHu3MOB.

IpakTnueckas pa6ora «lI3ydyeHne 0COOCHHOCTEH CTPOCHHSI PACTCHHM pa3HBIX
OT/IEJIOBY.

IlpakTuueckass padora «M3ydyeHne OCOOEHHOCTEM CTPOECHHS [MO3BOHOYHBIX
KUBOTHBIX).

9. [Ipoucxo:kaeHue YeJ0BeKa — AaHTPOIOreHe3

Paznensl u 3aga4n aHTpOIIOJIOrMd. MeToIbl aHTPOIIOJIOTHH.



CraHOBIIEHHE TIPEACTABICHUN O NMPOUCXOKICHUH YEJIOBEKA. Penrno3ueie BO33peHUs.
CoBpeMeHHBIE HAyYHBIE TEOPHUHU.

CxoncTBo 4enmoBeka C  KMBOTHBIMH. (CHCTEMaTHYECKOE IIOJIOKEHHE YeJIOBEKa.
CBuzeTENbCTBA CXOJICTBA YEJIOBEKAa C JKUBOTHBIMHU: CPABHUTEIBHO-MOP(OIOrHYECKHE,
sMOpuosiornyeckue, (Pu3noaoro-onoxumMuyeckue, nopegeHyeckre. OTIMYMS 4YEIOBEKA OT
KUBOTHBIX. [IpsIMOXOXJE€HHE U KOMIUIEKC CBSI3aHHBIX C HUM TpU3HAKOB. PaszButue
TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU CUCTEMBI.

JBuwxymue cuibl  (pakTopbl) aHTpoNoreHesa: OHOJOTMYECKHUE, COLUAIbHBIE.
CooTtHouleHrne OMOIOTHYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE  CcTaAuM  aHTpororenesa. PaHHMe  4YemoBEeKOOOpa3Hble  00E3bSHBI
(MpOKOHCYJIBI) U paHHUE MOHTUABI — OOILIUE MPEIKH YeT0BEKOOOPa3HBIX 00€3bsIH U JIIO/ICH.
ABCTpaJIONIUTEKN — JBYHOTHE NpPEAKU Jrojei. YUenoBeKk yMenblil, IEPBbIE U3TOTOBIEHUS
opynuil Tpyaa. UenoBek MpsSAMOXOASIIMA M NEPBBIA BBIXOJ JIIOJEH 3a mpeaesbl AQpukH.
YenoBek reiaenbOeprckuii — oOIMMKA MPeloK HEeaHJEPTaJbCKOro YelloBeKa U 4YelloBeKa
pa3syMHoOro. YenoBek HEaHIEPTAJbCKUM KaK BUJ JIIOAEH XOJOJHOro Kiaumara. YemoBek
pa3yMHBbId COBPEMEHHOIO THINA, JIEHUCOBCKHI YEJIOBEK, OCBOCHHME KOHTHMHEHTOB 3a
npenenamu Adpuku. [laneorenerruka u majseoreHOMUKA.

DBOMIOLKSA COBPEMEHHOTO uesoBeKka. EcTecTBeHHBIH OTOOp B MOMYJSLUAX YETOBEKA.
MyTtauuoHHbIli  Tporiecc U noaumMopdusM. [lomynsiimoHHBIE BOJNHBIL, Apeid TeHOB,
MUTpanus 1 «3PGeKT OCHOBATENS» B MOMYJISIIIUIX COBPEMEHHOTO YeJIOBEKa.

Yenoseueckue pacel. [lonstue o pace. bonbiine pacel: eBponeouHas (eBpaszuiickas),
aBCTpaJIO-HETPOUIHAS (SKBAaTOpUAIbHAsS), MOHTOJIOUIHAS (a3UaTCKO-aMepuKaHcKas). Bpems
U IIyTH pAcCENeHUs YeloBeKa MO IulaHeTe. EnuHCTBO 4yenoBedueckux pac. Hayunas
HECOCTOSTEIBHOCTh pacu3Ma. [IpucrnocoOJeHHOCTh YeJoBeKa K Pa3HbIM  YCJIOBUAM
OKpYy>Karoliei cpenpl. BiusHue reorpaduueckoit cpeasl U apeiida reHoB Ha MOP(HOJIOTHIO U
(bH3HOJIOTHIO YeTOBEKA.

MeXauCIMIUIMHApHBIE METOAbl B (u3uueckor (OMOJOTHYECKO) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAS ~ AHTPONOJIOTUS U MMAJICOAHTPONOJIOTUSI  YEIOBEYECKUX  MOILYJISLIHM.
buocouuanbHble  UCCAEAOBaHUA MPUPOABI  4eloBeka. lcciienoBaHWe — KO3BOJIIOLUU
OMOJIOrMYECKOT0 U COIIMAIBHOTO B UEIOBEKE.

JdemoHncTpanuun

[Toptpetsr: Y. lapBun, JI. Jluku, A. 5. Poruackuii, M. M. I'epacumos.

Tabmumel w  cxembl: «MeETOABl aHTPOIOJOTHNY», «[OJTOBHOH MO3T YeIOBEKay,
«YenoBekooOpa3Hbie 00€3bIHBI», «CKEIEeT YeJOBeKa M CKEJET IMUMITaH3e», «PyauMeHTs u
aTaBU3Mbl», «JIBMXKyIIME CWJIBI AHTPONOTeHe3a», «DBOJIOLIMOHHOE JAPEBO YEJIOBEKa»,
«ABcTpasionutek», «UYenoBek yMenblii», «YenoBek NpAMOXOIAIIMN», «JleHHnCOBCKUM
yenoBek» «Heannepranbeub», «KpomaHboHIb, «lIpeakn uyemoBekay, «ITambl 3BOIIOLUH
4yesoBeKkay, «Packl uenoBekay.

O6opynoBaHue: MYJSHKM OKaMEHENOCTeH, MNpPeAMETOB MATepUAIbHOW KYJIbTYPhI
MpPEJKOB ueNoBeka, penpoaykuuu (dororpaduu) KapTUH C MUQPOJIOTHYECKUMH U
OMOJIEICKUMH CIO)KETaMU TPOUCXOXKACHUSI YesoBeka, (oTorpaduu HaXOAOK HMCKOMAEMbIX



OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJEIb Yepela 4YeJOBeKa M 4epena IIMMIIaH3e,
MOJIEb KACTH YEJIOBEKA U KHCTH IMMIIAH3€E, MOJAEIH TOPCA IIPEAKOB YEIOBEKA.

Jlabopatopnas paGora «/3yueHue OCOOEHHOCTEHl CTpOEHHUsI CKelleTa 4YeJIOBEeKa,
CBSI3aHHBIX C IPSMOXOKICHUEM.

IIpakTyeckas padora «3yyeHne SKOJIOTrMYECKUX aJalTalllui YEJI0BEKay.

10. Dxos10rUsl — HAYKA 0 B3AaUMOOTHOLIEHUAX OPraHM3MOB M HA/IOPTraHNU3MEHHBIX
CHCTEM C OKpY:KallIen cpeaoi

3apoxaeHue U pa3BuTue dkoioruud B Tpynax A. I'ymGonpara, K. @. Pynwe, H. A.
Cesepuona, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Pa3znensl u 3agaun sxonorun. CBs3b
DKOJIOTHH C IPYTUMH HayKaMH.

Mertonb! skonoruu. [lonesbie HaOMIOAEHUS. DKCIEPUMEHTHI B IKOJIOTHUU: TPUPOIHBIE U
nabopaTopHbie. MoaeaupoBaHue B JIKOJOTMH. MOHHUTOPUHI OKpY’Kalolled cpeabl:
JIOKaJIbHBIN, PETMOHAJIBHBINA U TJ100aJIbHBIN.

3Ha4YEHHUE IKOJOTUYECKUX 3HAHUM NI YEIOBEKA. DKOJIOTMYECKOE MUPOBO33PEHHE KaK
OCHOBAa CBSI3€H YEJIOBEYECTBA C NpUPOAOU. POPMUPOBAHUE DKOJOIMYECKON KYJIBTYpPHI U
AKOJIOTUYECKON TPaMOTHOCTH HACEJICHMUS.

JdemoHcTpanuun

[Hoptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. Cesepnios, 2. I'ekkensb, A. Tencnu, B.
H. Cykaués.

Tabmuuet u  cxembl: «Pazmensr  skonorum», «Metonbl akonorun», «Cxema
MOHUTOPHHIA OKPYXAIOIIEH Cpeb».

JlabopaTopHasi padora «/3yuyeHrne METOJIOB IKOJIOTMYECKUX UCCIIETOBAHUI.

11. Opranu3msl u cpea oOMTAHUS

Okonoruyeckue (GakToppl U 3aKOHOMEpHOCTH wux jeiictBus. Kiaccuduxanus
IKOJIOTHYECKUX  (pakTopoB: abuoThueckue, OWOTHUECKHE, aHTpororeHHeie. OOmue
3aKOHOMEPHOCTH JCHCTBUS dKojorudeckux ¢akropoB. I[IpaBmio wmuammyma (K.
Mmpenrens, FO. JIubux). TonepanTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Ab6uotndeckue (akropel. CBeT Kak »Kojormueckuid ¢akrtop. JlelicTBue pa3HBIX
YY4aCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHu3Mbl. ODKOJOTMYECKHE TPYIIbl PACTEHUU H
KUBOTHBIX 0 OTHOIIEHUIO K cBeTy. CUTHaJIbHAS POJib cBeTa. DOTONEpUOIU3M.

Temneparypa kak skosorudeckuit daktop. [leficTBue Temmepatypbl Ha OpraHU3MBI.
[lolikmIOTepMHBIE W TOMOMOTEPMHBIE OpPraHU3MBbI. OBPUTEPMHBIE U CTEHOTEPMHbBIC
OpraHu3MBl.

BrnaxHocTh kak skonmoruyeckuii ¢aktop. [Ipucnocobnenus pacTeHUi K MOAIePKaAHUIO
BogHoro Oamanca. Kmaccudukanus pacteHuil mo oTHOmeHHIO K Boje. [Ipucmocobnenus
YKMBOTHBIX K U3MEHEHUIO BOJTHOTO PEXUMA.

Cpensl oOuTaHWs OPraHU3MOB: BOJIHAS, HA36MHO-BO3AYIITHAS, IOYBEHHAs, TITyOWHHAS
MOANOYBEHHAs, BHYTpUOpPraHU3MeHHasi. PU3NKO-XUMHUUECKHUE OCOOCHHOCTH Cpell OOUTaHUS
opranu3MoB. [Ipucnoco0yienust opraHu3MOB K )KM3HU B Pa3HbIX Cpeiax.

buonornueckne putmbl. BHemHne u BHyTpeHHHE PUTMBL. CyTOUYHBIE W TOJIMYHBIC
puTMBL. [Ipucnoco6IeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHH KU3HU.
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XKuznennsie popMbl opranu3moB. [lonstue o xxu3HeHHoU Gopme. XKuzHeHHble HOPMBI
pacTeHuil: 1epeBbs, KyCTapHUKHU, KYCTapPHUYKU, MHOTOJIETHUE TPABBI, OJHOJETHHE TPAaBBI.
XKuznennsle (QOpMbI KHUBOTHBIX: THIPOOHOHTHI, T€OOMOHTHI, a3pOOHOHTHL. OCOOEHHOCTH
CTpoeHus U 00pa3a KU3HHU.

buotnyeckue ¢akropsl. Buael OHMOTHMYECKMX B3aMMOJEWUCTBHI: KOHKYpPEHLIUS,
XUIIHUYECTBO, CcUMOMO3 U ero ¢opmbl. [lapasutuszM, koomepanusi, MyTyalu3M,
KOMMEHCanu3M (KBapTUPAHTCTBO, HaxJieOHuuecTBo). Hetpoduueckue B3auMoneicTBUs
(Tornueckue, dopuueckue, dadpuyeckue). 3HaUeHHUE OUOTUYECKUX B3aUMOJICHCTBUUN s
CYLIIECTBOBAaHUS OPraHU3MOB B cpejie oOuTaHus. [[puHINUI KOHKYPEHTHOTO UCKITIOUEHHUS.

JdemoHcTpanuun

Tabmuupt u  cxembl:  «Okonorudyeckue  (akTopbl», «CBETOBOM  CHEKTpPY,
«IKOJIOTUYECKUE TPYNNbl JKUBOTHBIX MO OTHOIICHHUIO K CBeTy», «TemnmokpoBHbIe
KUBOTHBIE», «XOJOJIHOKPOBHbIE KUBOTHBIE», «DU3NOIIOrMUECKUE aJanTalliy >KUBOTHBIXY,
«Cpenbl oOuTaHUS OpPraHu3MoB», «buosnorudyeckue putMmbly, <«Ku3HEHHBIE (QOPMBI
pacteHuit», «Ku3HeHHble (POPMBI )KMBOTHBIX», «DKOCUCTEMA MIMPOKOJIMCTBEHHOTO JIecay,
«Jkocuctema xBoWHOro jecay, «lenu mnuranusy, «XumHudecTBo», «llapazutuzmy,
«Konkypenuusy, «Cum6mos», «KommeHcanuzm.

O6opynoBanue: repbapuu pacTeHU M >KUBOTHBIX, NMPUCIOCOOJEHHBIX K BIHSHHUIO
Pa3IUYHBIX SKOJOTUYECKUX (PAKTOPOB, TepOapuu CBETOJIIOOUBBIX, TEHEIIOOUBBIX M
TEHEBBIHOCIMBBIX PACTEHUM, CBETOIOOUBLIE, TEHEIOOUBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHusi, repObapuu M KOJUICKIIMH TEIJIONIOOMBBIX, 3MMOCTOMKHUX, MOPO30YCTOMUYMBBIX
pacTeHuil, uydena NTHUI] U 3Bepeil, repbapuu pacTeHUi, OTHOCAIIUXCS K TUTpoduTam,
kcepouTam, mMe3opuTaM, KOMHATHBIE PACTEHUS [AHHBIX TPYII, KOJUIEKIIMH >KUBOTHBIX,
oOWTaIOIIMX B Pa3HBIX Cpenax, Tepbdapuu M KOJUIEKIMHW PACTEHUH U KUBOTHBIX,
o0JafaronmMx 4YepTaMu MPHUCIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBUM IKU3HH,
repOapuy M KOJUICKIIMN PACTEHUN W JKUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OPM, KOJICKIIHH
KUBOTHBIX, YUACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBHSIX.

JlabopaTopHasi padora «BpisBIeHHE NTPUCTIOCOOJEHUNM OPraHU3MOB K BIUSHHIO
CBETa».

JlabopaTopHasi padora «BbisBIeHHE NPUCTIOCOOJECHUNM OPraHU3MOB K BIUSHHIO
TEMIIEPATYPbD».

JlabopaTopHasi pa6orta «AHATOMHYECKHE OCOOCHHOCTH PACTEHHIl M3 pPa3HbIX MECT
oOUTaHUSY.

12. Dkos0rusi BUA0B U MOMYJISALM

DKOJNOrMYecKkne XapakTepucTUKH mnomyisuuu. [lomymsiimuss kak Ouonornueckas
cucrema. Ponp HeogHOpOIHOCTH Cpenibl, pusnueckux O0apbepoB U 0COOEHHOCTEH OMOIOTHH
BUJIOB B (JOPMUPOBAHUH MTPOCTPAHCTBEHHOMN CTPYKTYpPHI Momysiiuil. OCHOBHBIE MTOKa3aTeIn
MOMYJSLUN: YUCIEHHOCTh, IUIOTHOCTh, BO3pAacTHAas M I0JIOBasl CTPYKTYpa, POXKIAeMOCTb,
MPUPOCT, TEMIT POCTA, CMEPTHOCTb, MUT'PALHSI.

DKojoruyeckas cTpykTypa nomnyJssiuuud. OUueHka YUCIeHHOCTH Nmonyiasuud. JluHamuka
NomyJjsilMu U €€ peryiauus. buoTuueckuil moTeHUMan nomyssiuuu. MojaenupoBaHue
JUHAMUKH nonyisiuuu. KpuBble pocTa YHMCIEHHOCTH mNonyisiiuu. KpuBble BbIKHBaHUS.

11



Perynsauus 4MCI€HHOCTH NOMYJSUMN: pOJib (PAKTOPOB, 3aBUCAILIMX W HE 3aBUCALIUX OT
IJIOTHOCTH. DKOJIOrHYecKue cTpareruu BusoB (r- u K-ctparerun).

[lonstue 00 sKojormyeckod Huiie Buaa. Mectoobutanue. MHoOromepHas MoOJEib
skosornyeckon  Humm  JDx.M.  XatymHcoHa.  Pa3Mepbl  DKOJIOTHUYECKOM  HMILIM.
ITorennuanbHas U pealn30BaHHAs HULIU.

Bun kak cucrema nomymnsumii. Apeansl BUIOB. BHIBI M UMX KU3HEHHBIE CTPATErUU.
DKOJIOTUYECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJACHHUS M MUTpAlMid JKUBOTHBIX. bHOIOrMYecKHe WHBa3UU
Yy>KEPOIHBIX BUIOB.

JdemoHcTpanuun
IToptper: [Ix. 1. XaTunHCOH.
Tabmuupl  © CXEMBI: «OKOJOTUYECKNE  XApAKTEPUCTUKH  MOMYJIALUN»,

«IIpocTpaHcTBeHHAs CTPYKTypa Monyisnuu», «Bo3pacTHbie THpamMuabl MOMYIISIIUN,
«CKOpOCTh 3aceyieHHUs TOBEPXHOCTH 3€MJIM pPa3IMYHBIMU OpraHuszmMamuy», «Mojemnb
skonornueckor Humu J>x. M. XatunHcoHay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH JKUBOTHBIX.

JlabopaTopHasi padota «IIpucrnocobyieHns: ceMsiH paCTeHUIN K PaCCEIICHUIOM.

13. Dkon0orus coo0IECTB. IKOJIOTHIECKUE CUCTEMBI.

CoobmiecTBa opraau3MoB. brorieHos u ero cTpykrypa. CBs3u MEXIy OpraHu3MaMH B
OuoIIEeHO3E.

DkocucteMa kak OTkpbiTas cucremMa (A. JIx. Tenciaum). DyHKIHMOHAIbHBIE OJOKHU
OpraHU3MOB B DKOCHCTEME: MPOIYIICHThl, KOHCYMEHTBI, PEAYLEHThI. TpoduyecKkre YpOBHHU.
Tpodudeckue menu u ceru. AOHOTHYECKHE OJOKHM HSKOocucTeM. [louBBI M Wbl B
sKkocucTemMax. KpyroBopoT BEIIECTB U MOTOK SHEPTHUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeld »HKOCHUCTeMBbl. buomacca M TNPOAYKIHA. DKOJIOTHYECKHUE
UPaMUIbI 9UCel, 0MOMAacChl U SHEPTHH.

Junamuxa  sxkocucmem.  Kamacmpoguueckue — nepecmpouixu.  Puykmyayuu.
HarmnpapiieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIleCCHU. [lepBUUHbIE U BTOPUYHBIC
CYKIIECCMM M WX NPHYUHBL. AHTPONIOTCHHBIC BO3ACHCTBHS Ha cCykieccuu. KimmakcHoe
coobmiectBo. bropazHoobpasue 1 MoJHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH
COOOIIIECTB.

[IpupoaHbIe 3KOCUCTEMBI. JKocucmemsl 03ép u pex. IKocucmemvl MOpel U OKeaHos.
Dxocucmemvl myHOp, 1eco8, cmenell, NyCmbvlHb.

AHTpPOIIOTeHHBIE JKOCHCTEMBI. ATpodKocHucTeMa. ArpoieHo3. Pazmuums Mexmy
AHTPONIOTEHHBIMHU U TIPUPOTHBIMU YKOCHUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oposackas d¢uopa u
¢dayna. CuHaHTpOMM3aIMs TOPOACKON (ayHbl. bruonornueckoe u X03SMCTBEHHOE 3HAUYCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (POpPMUPOBAHHS OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
skocucTteMax. Ponv kackaonozo shgexma u 6ud06-30ughukamopos (Kuouesvix 6uoos) 6
@ynkyuonuposanuu Ikocucmem. llepeHOC HHEPTHMM U BELIECTB MEXAY CMEXHBIMU

12



OKOCHUCTEMAMHU. Y CTOMYMBOCTh OPraHU3MOB, TONMYJSALUMA U DKOCUCTEM B YCIOBHUAX
€CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3/IEHCTBUM.

Mexanusmvl  6o30eticmeusi  3aepsA3HEHUll  pPA3HLIX MUN08 HA CYOOPeaHUIMEHHOM,
OpP2aHUSMEHHOM, NONYIAYUOHHOM U OIKOCUCMEMHOM YDOBHSX, OCHOBbl IKOIO02UHECKO2O
HOPMUPOBAHUSI AHMPONO2EHHO20 68030elicmeus. MeTog0I0riuss MOHUTOPUHIAa €CTECTBEHHBIX
Y aHTPOTIOTEHHBIX IKOCHUCTEM.

JdemoHcTpanuun

[optper: A. Ix. Tencnu.

Tabmuipl u cxembl: «CTpyKTypa OHOIIEHO3a», «IKOCHCTEMA MIMPOKOIUCTBEHHOTO
jmeca», «IJKocUCTeMa XBOWHOro Jeca», «DyHKIMOHAJIbHBIE TPYINNbl OPraHU3MOB B
skocucteme», «KpyroBopor BemiectB B dkocucTemey, «llemum mnuranus (mactOuiHas,
JETpUTHAs)», « DKOJOTHYECKas MUPaMUIa YUCe», «IKOJoTuuecKas nmapaMmuia 06uomMacchl,
«IKoJorudeckas nupamuaa dHeprum», «O0pazoBanue 6osoTa», «[lepBuuHasi cykieccus»,
«BoccraHoBneHue sieca mnocie noxapay, « IJKocuctemMa ozepay, «ArpoiueHos», «Kpyrosopor
BEIIIECTB M MOTOK PHEPTUU B arporieHo3e», «IIpumepsl ypoosKOCUCTEM.

O6opynoBaHue: repOapun pacTeHHH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHI] U 3BepeH,
repOapuu KyJbTYPHBIX U IUKOPACTYIIUX PACTEHUN, aKBAPUYM KaK MOJIETb IKOCUCTEMBI.

IlpakTnueckass padora «l3ydeHue M ONMCaHUE E€CTECTBEHHOI'O U HCKYCCTBEHHOTO
OroreoreHo3a».

14. buocdepa — rinodanbHas IKOCHCTEMA

buocdepa — obmierianerapHas o0oso4yKa 3eMIid, T/I€ CYIIECTBYET WM CYIIeCTBOBAJa
KU3Hb. PazButue mnpencraBieHudt o Owochepe B Tpymax . 3iocca. Yuenme B. .
Bepnanckoro o 6uochepe. Obnactu 6uochepsl u e€ cocrap. JKupoe BemecTBo 6nochepsl u
ero (hyHKIuH.

3akoHOMEpHOCTH  cymiecTBoBaHusi Ouocdepbl. OcobeHHOocTH  OMOChEphl  Kak
r1o0anpHOM dKOcHUcTeMbl. /[[nHamMudeckoe paBHOBecue B Onochepe. KpyroBopoTsl BeliecTs
1 OMOTEOXMMHUYECKHE ITUKIIBI (Yyriaepo/ia, a3ota). PUTMUYHOCTS siBIIeHHH B Onocdepe.

3onanpHOCTh Ouocheprl. I[lonsitue o Ouome. OCHOBHBIE OWOMBI CYIIW: TYHIIpPA,
XBOMHBIC Jieca, CMEIIAHHbIE U IIUPOKOJIUCTBEHHBIC Ji€Ca, CTEMH, CaBaHHbBI, ITYCTHIHH,
TPOIMUYECKUE JIECa, BRICOKOTOphs. KiimMar, pacTUTENbHBIN U )KUBOTHBIN MUP OMOMOB CYIITH.

CtpykTypa ¥ (GYHKIHUS S>KHBBIX CHCTEM, OIIEHKAa HMX PECYpCHOTO TOTEHIHMAla U
ouochepHbIx GyHKIHI.

JdemoHncTpanuun

[Toptpetsi: B. . Bepuanckuii, 9. 3rocc.

Tabmuuet uw  cxembl: «['eocepsr 3emmm», «KpyroBopor azora B MHpHUpPOAE»,
«Kpyrosopot yriepoaa B npupoze», «KpyroBopoT kuciopoga B npupoze», «Kpyrosopot
BOJIbI B pUpoe», «OCHOBHbIE OMOMBI cyliny, «KinMmarudeckue nosica 3emnny, « TyHapay,
«Tamiray, «CMmemanubii nec», «lllupokonucTBennsiit nec», «Ctenby, «CaBaHHaY,
«TycTeiHsay, « Tponuyeckuii Jecy.

O6opynoBanue: repdapuu pacTeHHUI pa3HbIX OMOMOB, KOJUJICKITUN )KUBOTHBIX.

15. YesioBeK U OKpy:KaWOIIAS cpeaa

13



DKOJIOTMYECKHE KPU3UCHI W UX NpuuuHbl. Bo3zgelicTBue dyenoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIIHOM cpenbl. OXpaHa BO3JyXa. 3arpsA3HEHUE BOAHOM cpenbl. OxpaHa
BOJAHBIX pecypcoB. Paspymenne mnouBbl. OXpaHa IIOYBEHHBIX pecypcoB. l3MmeHeHne
KJINMATA.

AHTpPONIOTEHHOE BO3ACHCTBHE HAa PpACTUTENIBbHBIM M JKUBOTHBIA Mup. OxpaHa
PACTUTENIBHOTO U KUBOTHOro Mupa. OCHOBHbIE NMPUHIUIBI OXpaHbl NpHpoabl. KpacHble
kHuru. Oco6o oxpansemble npupognsie Tepputopun (OOIIT). boranumyeckue canbl u
300JI0TUYECKHUE TTAPKH.

OcCHOBHBIE MPUHUUIBI  YCTOMYMBOIO  Pa3BUTHUS  YEJIOBEUECTBA U HPHUPOIBL
PanronanbHO€ NpUpPOAOIIOIH30BAHUE U COXPAHEHHE OMOJOTUYECKOTO pa3HO00pas3us 3eMIIH.
OO6mue 3aKOHOMEPHOCTH  IIOOANbHBIX  JIKOJOTMUECKHX  Kpu3ucoB. (OcobeHHOCTH
COBPEMEHHOI'0 KPU3HCA U €T0 BEPOSTHBIE MTOCIIEICTBUS.

Pa3BuTHe METOJOB MOHHUTOPHHIAa pa3BUTHS OMACHBIX TEXHOIE€HHBIX MPOIIECCOB.
CucmemHvle uccnedo8anusi nepexooa K pecypcocbepezaroweli U KOHKYPEHMOCNOCOOHOU
sHepeemuxe.  buonoeuueckoe  pasmoobpazue  u  ouopecypcvl.  Hayuomnanvmuoie
uHgOpMayuoHHvle cucmemvl, obecneuusarwue O0OCMyn K UHpoOpMayuu no COCMOSHUIO
omoenvubix 6u008 u sxkocucmem. (OCHOBbI IKOpeaburUMayuy 3KOCUCMEM U CHOCOO08
OopbbOBI ¢ buonospescoeHuamMU. PekoHCmpyKyusi MOPCKUX U HA3EMHBIX IKOCUCTEM.

JemoHcTpanuun

Tabnmuupl U cxembl: «3arpsis3HeHHe aTMOchepbl», «3arps3HeHHe TUApPochepsD,
«3arpszHenue mouBbl», «l[lapHukoBbIl 3ddekT», «Ocobo oxpaHsieMble MNPUPOIHBIC
TEPPUTOPUN», «MoeNn ynpaBiasieMOro Mupa.

Oo6opynoBanue: ¢oTtorpaduu OXpaHSIEMBIX paCTEHUH U IKUBOTHBIX KpacHoil KHHTH
Poccuiickoit @enepannu, KpacHoi KHUTH peruoHa.
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