Pabouyast nporpamma no npeamery «bnosorusp (yriry0JaeHHbIH YPOBEHb)

Pabouas mporpamma no yyeObnomy npeamery «buonorus» (yriyOonéHHbBIN ypoBeHb) (IIpeaMeTHas
o0nacth «EcTecTBeHHO-HAy4YHbIE MPEAMETHI») ([Jajiee COOTBETCTBEHHO — MpOorpaMma Mo OUOJIOruu,
OMOJIOTHS) BKIIIOYAET MOSICHUTENIBHYIO 3aIMCKY, COJIepKaHue 00yUeHHsI, TUIAHUPYEMbIEe Pe3yIbTaThI
OCBOEHUS IPOrPaMMBI 110 OHMOJIOTHH.

. IlosicHuTenbHAS 3aMMCKa OTPaKaeT OOIIUE LEeNH U 3a/1a4d U3y4eHHUs OMOJIOTUH, XapaKTEePUCTHKY
MICUXOJOTMYECKUX MPEANOChUIOK K €€ M3Y4eHHI0 OOydYalolMMUCS, MECTO B CTPYKTYpe y4eOHOro
IUIaHA, @ TAK)Ke MOAXO0/bI K OTOOPY COIEpKaHMs, K OMpPEIeICHUIO MIIAHUPYEMBIX Pe3yJIbTaTOB U K
CTPYKTypE TEMAaTUYECKOTO IJIAHUPOBAHUSI.

Conepxanre 0OOydeHHUS pPACKPBIBACT COJCpPKATEIbHBIC JIMHUHM, KOTOpBIC MpPEIararoTcs JUIs
00513aTeTbHOTO U3YYCHHSI B KQKJIOM KJIacce Ha YPOBHE CpeIHEero o01ero oopa3oBaHus.
[Inanupyemble pe3ynbTaThl OCBOEHHUS MPOrpaMMbl 1O OHOJOTHHM BKJIIOYAIOT JIMYHOCTHBIE,
MeTamnpeaMETHbIE pe3yibTaThl 3a Bech Iepuoa OOydeHHs Ha YpOBHE CpeIHero ooOIero
00pa3oBaHMsl, a TAKXKE MPEAMETHBIE IOCTHKECHUSI 00YYarOIIErocs: 3a Ka) /bl roJl 00y4eHusl.

. lHosicHuTeIbHASA 3aNIMCKA.

. [IporpamMmma 1Mo OWOJOTMHM Ha ypPOBHE CpeaHEro o0miero oOpa3oBaHHs pa3paboTaHa HA OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepanumy,
OI'OC COO, Konuenuuu mnpenogaBaHusi ydeOHoro mnpenmera «buonorus» uU OCHOBHBIX
MOJIOXKEeHUH (enepanbHON padoueit mporpaMMbl BOCITUTAHHUS.

. buonorus yriny6nénnoro ypoHst u3ydenus (10-11 kmaccel) sBisieTCss OJHUM W3 KOMIIOHEHTOB
npenMeTHoi obnactu «EctecTBeHHO-HayuHBIe TpeameThl». CormacHo nonoxkenusm GI'OC COO
npoduIbHbIE Y4eOHBIE MPEIMETHI, U3ydaeMble Ha YIIyOJIEHHOM YpPOBHE, SIBISIOTCS CIIOCOOOM
muddepeHnanuy 00y4eHHUs Ha YpPOBHE CPEJHEro o0Iiero o0pa3oBaHUs U MPU3BAHBI 0OECIIEUNUTh
MIPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM OOLIMM, CPEAHUM HPOPECCHOHATBHBIM U
BBICIIUM OOpa3zoBaHueM. B To ke Bpemsi KaXIblii M3 3THUX Y4YeOHBIX MPEAMETOB JOJIKEH OBITh
OpPUEHTHPOBAH Ha MPUOPUTETHOE pellleHrne 00pa30BaTENbHbIX, BOCIUTATENbHBIX U Pa3BUBAIOIINX
3a/la4, CBSI3aHHBIX C TMpodopUeHTaIMe o0yJaroluxcs W CTUMYJIUPOBaHHMEM HHTEpeca K
KOHKPETHOW O0OJIaCTH HAyYHOTO 3HAHWUS, CBSI3aHHOTO C OHOJIOTHEH, MEIUIIMHOW, DKOJIOTHEH,
IICUXOJIOTHEN, CIOPTOM MJIM BOEHHBIM JIEIOM.

. [IporpamMma no 6uosoruu Aaét MpeJCTaBI€HUE O LENH U 3aja4ax U3ydyeHus ydeOHOro mpeamera
«buonorus» Ha yriyOJaEHHOM YpOBHE, olpenenseT o0s3arerabHOe (MHBAPHMAHTHOE) MPEIMETHOE
COJiep’)KaHue, €ro CTPYKTypUpOBaHHME IO pasjenaM M TeMaM, paclpeiesieHue IO Kiaccaw,
PEKOMEHAYET MOCIIeA0BATEIbHOCTh N3YUeHHsI y4eOHOro MaTepuana ¢ y4éToM MEXIIPEeIMETHbIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOro mpoliecca, BO3PAaCTHBIX  OCOOEHHOCTEN
oOyyaromuxcs. B mporpamme mo Onooruu peaan3oBaH MPUHIKI IPEEMCTBEHHOCTH C U3y4YE€HUEM
OMOJIOTMM Ha YpPOBHE OCHOBHOIO oOmIero oOpa3oBaHus, Ojarojaps 4YeMy MpPOCMaTpUBAETCS
HaNpaBICHHOCTh Ha MOCJenyollee pa3BUTHE OMOJOTMYECKUX 3HAHUM, OPHEHTUPOBAHHBIX Ha
(GbopMHpOBaHME  €CTECTBEHHO-HAyYHOTO  MHPOBO33PEHMS,  SKOJIOTMUECKOTO  MBILIUICHHUS,
NpEJCTaBICHUH O 30pOBOM 00pa3e JKM3HM, Ha BOCIUTaHHE OEPEeKHOrO OTHOWICHHS K
OKpY’Karole MmpupoaHor cpeie. B mporpamme mo OHONIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH
yuebHoro mnpeamera «buonorus» B peanuzamuu TpeboBanuit ®I'OC COO K IIaHUPYEeMbIM
JUYHOCTHBIM, METANpPEIMETHBIM U MpeIMETHBIM pe3ylibTaraM oOydeHHss U B (opMHpOBaHHUH
OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIbHOW JEATEIBHOCTH OOYYaIOLIMXCA IO  OCBOEHUIO
coJiepKaHusl OMOJIOTHYECKOT0 00pa30BaHUs HA YPOBHE CPEHETO 00IIero 00pa3oBaHus.
.IlporpamMa 10 OHOJOrMM SIBISIETCS OPUEHTUPOM JJIsI COCTAaBJIEHHMS aBTOPCKUX pabounx
nmporpaMM. ABTOpaMH pabodMx MpPOrpaMM MOXKET OBITh MpPEeasio’)KeH CBOM MOAXoJ K
CTPYKTYPUPOBAHUIO M TIOCJIEJOBATEILHOCTH H3y4YeHHs YUeOHOro MmarepHuaia, CBOE BHJIEHHE
croco6oB ¢GopMUPOBaHUS y OOydYalOIIMXCsSl MPEIMETHBIX 3HAHUN U yYMEHUM, a TakkKe METOJI0B
BOCIIUTAHUS U PAa3BUTHUS CPEACTBAMU yueOHOro npeamera «bruomorus.



. buonorust Ha ypoBHe cpefHero ooiero oopazoBaHMs 3aBepIIacT OMOIOrHYeckoe 00pa3oBaHKE B
IIKOJIE U OPUEHTUPOBAH Ha pacIIUpEeHUe M yriryOsieHrne 3HaHU 00y4yarouuxcs O KUBOM MPUPOJE,
OCHOBaX MOJICKYJSIPHOM U KJIETOYHOUW OMOJIOTHU, YMOPUONIOTHH U OUOJIOTUN Pa3BUTHSI, TCHETUKH,
CeJIEKIIMH, OMOTEXHOJIOTHH, YBOJIFOLIMOHHOTO YUEHHUS U KOJIOTUH.

. U3yuenne yuebHOoro mnpeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPHUEHTHPOBAHO Ha
MOATOTOBKY O0YyYaIoUIMXCcs K MOCIEAYIONIEMY MOTYYeHHIO OHOJIOrHYECKOro 00pa3oBaHus B By3ax
M OpraHu3alusX CpeaHero NpoQeccHoHanbHOro oOpazoBaHus. OCHOBY €ro coaep)KaHus
COCTaBJISIET CHUCTeMa OMOJOTMYECKMX 3HAHWM, IOJYYEHHBIX IMpPU H3YYEHHH OO0Yy4YaroUUMUCS
COOTBETCTBYIOLIMX CHCTEMAaTHYECKUX PAa3/elIoB OHOJOTMM HAa YPOBHE OCHOBHOTO OOIIETO
oOpasoBanms, B 10—11 kimaccax 3TH 3HAHUA MOJIYYAIOT pa3BUTHE. Tak, PacIIUPEHBI U YIIIYOJICHBI
OMOJIOTMYECKHE 3HAHUS O PACTCHHSIX, JXUBOTHBIX, TprOax, OAKTepUsSX, OpraHU3ME YeIIOBEKa,
Oo0IIMX 3aKOHOMEPHOCTSX JKH3HHM, JOMOJHUTENbHO BKIIOUEHBl OWOJIOTMYECKHUE CBEICHUS
MPUKJIATHOTO U TOMCKOBOTO XapaKTepa, KOTOpPbIE MOXHO HCIIOJIb30BaTh KaK OPUEHTUPHI IS
nocleAyroero Boeioopa mnpodeccun. Bo3moxkHa Takxke MHTerpamnus OMOJOrMYECKHUX 3HAaHUK C
COOTBETCTBYIOIIUMHU 3HAHUSMH, MOJNYYEHHBIMH OOYYAIOIIMMHCS MPU U3y4eHUU (DU3HWKHU, XUMUH,
reorpaduy U MaTEeMaTHUKH.

. CTpyKkTypa mTpOorpaMMbl MO OWOJIOTHH OTpakaeT CHCTEMHO-YPOBHEBBIH W 3BOJIOIMOHHBIN
MoAXOoJbl K u3ydeHUto Ouojoruu. CoriacHO WM, H3y4arOTCsl CBOWCTBa U 3aKOHOMEPHOCTH,
XapaKTEPHBIC IS )KUBBIX CUCTEM PA3HOTO YPOBHS OPraHU3aIluH, SBOJIIOIMH OPTraHUYECKOTO MHUpPA
Ha 3emiie, COXpaHEeHHs] OMOJIOTHMYeCKOro pazHooOpasus raHeTbl. Tak, B 10 kmacce uzydarorcs
OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOM OMOJIOrUH, SMOPHOIOrHMY U OUOJIOTUH PAa3BUTHS, TEHETUKHU U
CeJIeKIINH, OMOTEXHOJIIOTUU U CUHTETUYECKOW OMOJIOTHH, aKTyaU3UPYIOTCS 3HAHUSI 00Yy4aroIInuXCs
no OoTaHWKe, 300JI0TMH, aHatoMuu, ¢Gusmonoruu uejgoBeka. B 11 kiacce wu3ywarorces
HBOJIIOIIMOHHOE YU€HHUE, OCHOBBI IKOJIOTUU U y4eHHE 0 buocdepe.

. buonorus mpu3BaH 00ecHeUnTh OCBOCHUE OOYYAIOIIMMHCS OMOIOTUYECKUX TEOPU M 3aKOHOB,
uJel, MPUHIUIIOB U MpPaBHII, JISKAIIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYyYHOW KapTHUHBI
MHpa, 3HAHUW O CTPOCHUHU, MHOTOOOpa3MM U OCOOEHHOCTSX KJIETKH, OpraHu3Ma, MOMYJISIIHH,
OMOIIeH03a, SKOCUCTEMbI, O BBLIAIOIIMUXCS HAYYHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIEIOBAHUIX
B OMOJIOTHH, TPUKIAJHBIX ACIEKTaX OMOJOTUYECKUX 3HAHWU. [[7s pa3BUTUS U TMOAACPKAHUS
uHTepeca OOydarolmuxcss K OWOJOTMHM Hapsay CO 3HAYUTENBHBIM OOBEMOM TEOPETHUECKOTO
MaTepuaiga B COJIEPKAHMM IMPOrpaMMbl 1O OWOJIOTHH MPETyCMOTPEHO 3HAKOMCTBO C HMCTOpUEH
CTAaHOBJICHUS W PAa3BUTUS TOW WIM HWHOM O00NacTH OHOJOTHH, BKJIAJOM OTEUECTBEHHBIX U
3apyOEKHBIX YUEHBIX B pEHICHUE BAKHEHUIITUX OUOJOTHYECKUX M DKOJIOTHYECKUX MPOOIIeM.

.Henp wu3yuenusi yueOHoro mpeamera «buonorus» Ha yriayOln€HHOM  ypOBHE — OBJIAJCHUE
00yJaroIMMHUCS 3HAHUSIMH O CTPYKTYPHO-()YHKIIMOHAILHON OpPTaHHU3aIliN KUBBIX CHCTEM Pa3HOTO
paHra u mTpUOOpeTeHHWE YMEHUN HCIONB30BaTh JITH 3HaHHS B (OPMUPOBAHWU HHTEpeca K
onpenenéHHo o06sacTi MpodEecCUOHATBLHON JeATEeIbHOCTH, CBSI3aHHOM C OHWOJOTHEW, WIH K
BBIOOPY yueOHOTO 3aBe/leHusl sl IPOAOKEeHUs OHMOJIOTHYecKoro 00pa3oBaHMsl.

JocTukeHne Lenu u3ydeHus ydyeOHoro mnpenMera «buonorus»  Ha yriyOn€éHHOM YpOBHE
o0ecrneunBaeTcsl peleHueM CIeAYyoNInX 3a1ay:

OCBOEHHE OOYYaIOUIMMKCS CHUCTEMbl OHOJOTMYECKMX 3HAHUN: 00 OCHOBHBIX OHOJIOIMYECKUX
TEOPUSX, KOHIIEMIIUSAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M MPaBWIAX, COCTABIISIOLIUX
COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KApTUHY MUpPA; O CTPOCHHH, MHOTOOOPa3UH U 0COOEHHOCTAX
OMOJOTMYeCKNX cucTeM (KJIEeTKa, OpraHW3M, NOMyNAlus, BHUA, OuoreomeHos, Ouocdepa); o
BBIJIAIOIIUXCSl OTKPBITUSX U COBPEMEHHBIX UCCIIEIOBAHMIX B OMOIOTHH;

O3HAKOMJICHHE OOYy4aloluXcs C METOJaMH TO3HAHUs KUBOW MPHUPOMABI: HCCIEIOBATEIHCKUMU
MeTOAaMH OHOJIOTHYECKUX HayK (MOJICKYJISIPHOW M KJIETOYHOW OWOJIOTHH, SMOPHOJIOTHU H
OMOJOTUHM pPAa3BUTHUS, TEHETHMKU W CENEKIUU, OMOTEXHOJNOTUHU UM CHHTETHYECKOH OHOIIOTHH,
MaJI€OHTOJIOTUH, JKOJIOTWH); METOJJaMH  CaMOCTOSITEJIbHOTO  MPOBEIEHUS  OHOJOTHYECKHX
uccienoBaHuii B jaboparopur W B mpupoae (HaOmoaeHWE, W3MEpEeHHe, HKCIEePHMEHT,



MOJIETTUPOBAHUE);

OBJIaJIcHHE OOYyYaloIIMMHCS ~YMEHHUSIMU: CaMOCTOSITEIbHO HAaXOAWTh, aHAIM3UPOBaTh U
UCIOJIb30BATh OMOJOTMYECKYI0 MH(OPMALIMIO; TOJIB30BATHCS OMONOTHYECKONH TEPMUHOJOTHEN U
CUMBOJIMKOH; yCTaHABJIMBATh CBSI3b MEX]Y Pa3BUTHEM OHOJOTHMH U COLUATbHO-3KOHOMHYECKUMU
U DKOJIOTMYECKUMU IIPOOJIEMaMH YEJI0BEUECTBA; OLICHUBATH ITOCIIEJCTBUS CBOEH JEATEIBHOCTH I10
OTHOIICHHUIO K OKpYXKamIled MNpUPOAHON cpelae, COOCTBEHHOMY 3I0POBbIO UM 3J0POBBIO
OKpYXKalOIIKX JII0Jei; OOOCHOBBIBAaTH M COONIONATH MEphl MPO(PUIAKTHKH HH(PEKIUOHHBIX
3a0oyieBaHU, TpaBWJa IOBEIEHUS B MNpUpOAEe U obecreyeHus Oe30MacHOCTH COOCTBEHHOMN
KU3HEIEIATEIbHOCTY B YPE3BbIUAMHBIX CUTYalUsX IMPUPOJHOTO M TEXHOIEHHOI'O XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAYYHbIE OTKPBHITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y OOYYaIOIIUMXCS WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIJAIOLUIUMUCS OTKPBITUSIMH W COBPEMEHHBIMHU HCCIIEIOBAaHUSIMHU B OHOJIOTHH,
pemaeMbpIMi €10 MpoOJIeMaMH, METOAOJIOTHEH OHOJOTHYECKOrO HCCIEeIOBAHUSA, IPOBEICHHUS
OKCIIEPUMEHTAJIbHBIX  MCCIEAOBAHUN, pelIeHUuss OHOJOTMYECKHX  3aJady, MOJEITUPOBaHUS
OMOJIOTHYECKUX OOBEKTOB U MPOIIECCOB;

BOCIHUTAaHHE Y O0yUYaIOLIUXCsl IEHHOCTHOI'O OTHOIICHUSI K )KUBOU MPUPOJIE B LIETIOM U K OTJCIbHBIM
e€ o0beKTaM U SABJICHUSIM; (HOPMHUPOBAHHE IKOJIOTHUYECKOM, T€HETUUECKOW TpaMOTHOCTH, OOIIEH
KYJIbTYpPbI TIOBEJICHUS B IPUPO/JIC; UHTETPAIIMH €CTECTBEHHO-HAYYHBIX 3HAHUMH;

npuobpereHne OO0y4YarOIMMHUCS KOMIIETEHTHOCTH B PAlMOHAJIBHOM MPHUPOJONOIH30BAHUN
(cobnroieHune mpaBuIl MOBEEHUS B IPUPOJIE, OXPAHbI BUJIOB, YKOCUCTEM, OMOC(ephl), COXpaHEHUN
COOCTBEHHOTO 3I0POBBS M 3I0POBBS OKPYKAIOIIUX JItOJeH (coOmromeHuss Mep MpOQPHIAKTHKI
3a0oneBaHui, oOecrieueHrne O€30MaCHOCTH IKU3HEACSITENPHOCTH B YPE3BBIYAMHBIX CHUTYALHUIX
IPUPOJHOTO U TEXHOI'C€HHOI'O XapaKTepa) Ha OCHOBE HCIIOJIb30BAHUS OMOJIOTMYECKUX 3HAHUN U
YMEHUI B MOBCEIHEBHOM KU3HH,

CO3J/IaHHE YCJIOBUU JIJIS OCO3HAHHOTO BBIOOpA OO0YYAOIIMMHUCS WHIAMBHUIYAILHON 00pa3oBaTeIbHON
TPACKTOPUH, CHOCOOCTBYIOLIEH TmoOcheaAyomemMy MnpodecCHOHATILHOMY CaMOOIPEIEICHHIO, B
COOTBETCTBUH C MHIUBUAYAIbHBIMU HHTEPECAMH U NTOTPEOHOCTSMU PETUOHA.

Mecto mpeamera B y4eOHoM Iuiane: O0Iiee YHMCIO YacoOB,[UIi H3y4dyeHHMs OHOJOTMM  Ha
yriyoneHHom yposHe, — 204 vaca: B 10 xiacce — 102 vaca (3 yaca B Henemo), B 11 xnacce — 102
yaca (3 yaca B HEZIEIII0).

. OT00p opraHu3aMOHHBIX (OPM, METOJOB M CPEACTB OOy4YEHHUs OMOJOTUM OCYIIECTBISIETCS C
y4€ToM cHenu(UuKH ero coiep)KaHus W HANpaBICHHOCTH Ha NPOJODKEHHE OHMOIOTHYecKOro
00pa3oBaHMs B OpraHU3AIMIX CPEAHETO TPO(PECCHOHATIBEHOTO U BBICHIETO 00pa30BaHMS.

. Obs3arenbHBIM  YCIIOBUEM TMpU OOY4YeHHWH OWOJIOTMM Ha YIIyOJEHHOM YpOBHE SBISETCA
IIPOBEJICHHUE J1aOOPATOPHBIX U MpakTHUeCcKUX padoT. Taxxke yyacTue 00ydaromuxcsi B BHITOJIHEHUU
MIPOEKTHBIX U y4eOHO-UCCIIEA0BATENbCKUX paboT, TEMAaTHKa KOTOPBIX ONpeNeNseTcsl yUUTelneM Ha
OCHOBE UMEIOIINXCS MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUH.

. Conepxxkanue o0yuenns B 10 kiacce.

102 4, u3 HUX | 4 — pe3epBHOE BpeMs.

CopepxaHue MPOrpaMMBbl, BBIICIEHHOE KYPCHUBOM, HE BXOJUT B IPOBEPKY TIOCYIapCTBEHHOMN
urorosou arrcraruu (I'MA).

Tema 1. buonorus kak Hayka.

CoBpemeHHass Ouojorusi — KOMIUIEKCHasE Hayka. KpaTkas uCTOpus pa3BUTHS OUOJIOTHU.
buonornueckne Hayku W wH3ydaemble HUMU TpoOineMbl. DyHIaMEHTalbHbIC, NPUKIATHBIE H
MOMCKOBBIE HAyYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HayeHue OWONOTMM B (OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAyYHOH KapTHHBI MUDA.
[Ipodeccun, cBszanHbie ¢ Ouonoruel. 3HaAYeHHE OHWOJOTUM B TPAKTUYECKON ACSITEIHHOCTH
4eJI0BEKA: MEAMIIMHE, CENbCKOM XO035IIICTBE, IPOMBIIIJIEHHOCTH, OXPaHE IPUPOIBI.

JleMoHcTpanuu:

[Toptpersr:  Apucrorens, Teodpact, K. JIlunneit, XK.b.Jlamapk, Y. Jdapsun, VY. Iapseii,



I'. Mennens, B.U. Bepnanckwuii, W.I1. [laBnos, 1.1. Meunukos, H.W. Basuiios, H.B. Tumodees-
Pecosckuit, JIx. Yorcon, ®@. Kpuk, /I.K. benses.

TaGnuuer u cxembl: «CBsI3b OMOIOTUH € APYTUMH HayKaMm», «CrucreMa OMOJOTHYECKUX HAYK».
Tema 2. XKuBbie CUCTEMBI U UX U3yUYCHHE.

JKuBble cuCTeMBl Kak mpeaMer wu3ydeHus Owosnoruu. CBOICTBA JKHUBBIX CHCTEM: EIHHCTBO
XUMHYECKOTO COCTaBa, AUCKPETHOCTh U LEIOCTHOCTD, CII0KHOCTh U YINOPSAJOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAaMOOpPraHU3alMsl, CAMOBOCIIPOU3BEICHHUE, Pa3ApaXUMOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE.

YPpOoBHM OpraHu3alyy KUBBIX CUCTEM: MOJICKYJISPHBIN, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIN,
MONYJIIIIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OmoreomeHoTnueckuii), OuochepHsiid. I[Iporeccsr,
MPOUCXOJSIINE B IKUBBIX cucTeMax. (OCHOBHBIC TpHU3HAKU JKuUBOro. JKW3Hb Kak ¢opma
cyllecTBOoBaHMUs MaTepuu. Hayku, u3ydaromye )KuBble CUCTEMbI Ha Pa3HbIX YPOBHAX OpraHU3aliu.
N3ydyenne >KkuBBIX cHCTeM. MeTonsl Ouonormueckoi Hayku. HaOmioneHue, uW3MepeHHe,
JKCIIEPUMEHT, CUCTeMaTh3alus, MeTaaHanus. [losTiue o 3aBUCUMONM ¥ HE3aBUCUMOM NIEPEMEHHOM.
[InanupoBanue skcnepumenTa. IloctaHoBka u nposepka rumnore3. Hymesas runoresa. Ilonarue
BBIOOpPKH U €€ JocTOBepHOCTh. Pazbpoc B Ouonornueckux AaHHbIX. OIEHKa JAOCTOBEPHOCTH
MOJYYEHHBIX Pe3yJabTaToB. [IpUuMHBI UCKWKEHMsS pe3yabTaTOB dKcnepumeHTa. [loHstue
CTaTUCTUYECKOTO TECTA.

Tabmuubl u cxembl: «OCHOBHBIE TPH3HAKH >KU3HW», «buonormyeckue cucrembl», «CBOMCTBa
KUBOM Marepum», «YpPOBHU OpPraHU3aLUU KUBOU HpUpPOAbD», «CTpOEHHE KUBOTHOM KIIETKHY,
«Tkanu KUBOTHBIX», «CHCTEMBl OPraHOB YEJIOBEYECKOTO OpraHu3May, «bHuoreomeHos»,
«buochepay, «MeToibl U3y4EHUS KUBOU TPUPOIBDY.

O6opynoBanue: 1ab0OpaTopHOE OOOPYIOBAHHWE IS TPOBEIACHUS HAONIOJACHHUNA, W3MEPECHHUM,
SKCIIEPUMEHTOB.

[IpakTrueckas padota «Vcnoap30BaHUE PA3ITMYHBIX METOJOB MIPU U3YUYEHUU KUBBIX CHCTEM.

. Tema 3. buosiorus KieTku.

Knerka — cTpykTypHO-(pyHKIIMOHAIbHAS €AMHUIA KUBOTO. McTOpUsi OTKPBITUSA KJIETKU. PaboThI
P.I'yka, A.Jlesenryka. Knerounas teopus (T.lIBann, M. llneiinen, P. BupxoB). OcHOBHBIE
ITOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPUHU.

MeToapl MOJIEKYISPHONW M KJIETOYHOW OMOJIOTUH: MUKPOCKOMHUS, XpoMarorpadus, eKTpodopes,
METOJi MEYEHBIX aTOMOB, AuddepeHnanbHoe NeHTPUPYyTrupoBaHUe, KyIbTUBUPOBAHUE KIIETOK.
DNeKTpOHHAs: MUKPOCKOIIHS.

JeMoHcTpanuu:

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

Tabnuuel u cxembl: «CBETOBOH MHKPOCKOI», «DJIEKTPOHHBIA MHUKpOCKom», «lcropus pa3BUTUS
METOJ0B MUKPOCKOITUU».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpENaparbl PAacCTUTEIbHBIX, JKUBOTHBIX W
OaKkTepuaIbHBIX KIETOK.

[IpakTrueckas padota «/3ydeHne METOI0B KJIETOUHOM Orosoruu (XpoMarorpadusi, s3mekTpodopes,
middepennmanbHoe neHTpudyruponanue, [1LP)».

. Tema 4. Xumnueckas opraHu3aus KJIETKH.

XUMHYECKUN COCTaB KJIETKU. Makpo-, MUKpO- U yIbTPaMUKpPOIEMEHTHL. Boga u €€ ponp Kak
pacTBOpUTENIs, peareHTa, y4acTue B CTPYKTYPUPOBAaHUM KJIETKH, TEIJIOPEryysiuui. MuHepaabHble
BEIIIeCTBA KJIETKH, UX Onoorndyeckasi posib. Poib KaTHOHOB U aHMOHOB B KIIETKE.

Oprannyeckue BellecTBa KJIETKH. bruonorndeckue moaumepbl. benkn. AMUHOKHCIOTHBIA COCTaB
o6enkoB. CTpyKkTypbl OenkoBoW Momekynbl. IlepBuuHas cTpykTypa Oesnka, MENTHUIHAs CBS3b.
Bropuunasi, TperuuHas, uYeTBepTHYHas CTPYKTypel. [lenarypamms. CBoiictBa O€IKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIIMN OETKOB.

VYrineBonpl. MoHOcCaxapuapl, IUCaxapyabl, OJUTOcCaxapujbl W Mojucaxapuasl. OOmwuii TUIaH
CTpOCHHS U (PU3MKO-XUMUYECKIE CBOMNCTBA YIIIeBOJOB. buonorunueckue GyHKIIUU YTIIEBOOB.



Jlumupel.  TuapodumnbHO-TuapodoOHBIe cBolicTBa. Kimaccupukanus nunuaos. Tpurimunepumsl,
dbochonmunuapl, BOCKH, cTepounabl. buonormdyeckne QyHkmuu aunuaoB. OOmme CBOHCTBA
OMOJIOTMYeCKNX MeMOpaH — TEKy4eCThb, CIIOCOOHOCTh K CaMO3aMBIKaHHIO, MTOTYIIPOHUIIAEMOCTb.
Hyxneunosbie kucnotel. JIHK u PHK. Ctpoenue nykinenHoBbix kuciaoT. Hykmeotunpl. [Ipunimn
kommuieMentapaoctu.  IlpaBuno  Yaprapda. Crpykrypa JHK —  nBoifHas  cnupainsb.
Mecronaxoxaenue u ononorndeckue Gynkuu JJHK. Bunst PHK. ®yakuuu PHK B knetke.
Crpoenne monekynbsl AT®. Makposprudeckue cBsi3u B Mosiekyine AT®. buonorudeckue GyHKITMN
AT®. BoccTraHoBJICHHBIC IEPEHOCUYHKH, WX GyHKIUU B KiieTke. CekBenupoBanue JTHK.
CrpyktypHas Ouonorusi: OuOXuMUYecKHe U OuMOPHU3MUECKHE UCCIENOBAaHMS COCTaBa M
MIPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEKYII.

JeMoHcTpanuu:

[Toptpetsr: JI. [Tonuur, JIx. Yorcon, @.Kpuk, M. Yunkunc, P.®panknun, . Courep,
C. [Ipy3unep.

Huarpammbl: «Pacnpenenenne XMMUYECKHX 3JIEMEHTOB B HEXHMBOW mpupoze», «Pacmpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU NPUPOAEH.

Tabmumsr u cxemsl: «llepuoanyeckas TabauIla XUMHUYECKHX 3JIEMEHTOB», «CTpOeHHE MOJIEKYIIbI
BOAb», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHue MoyeKkyibl Oenka», «CTpyKTypbl
0enKkoBOl MOJEKyNbl», «CTpOeHHE MOJIEKYJ YIIIeBOAOB», «CTpO€HHE MOJIEKYN JUIUAOBY,
«Hyxnennosblie kucnote», «Ctpoenue mosuekysibl ATD».

O6opynoBanue: XuMUIecKasi Iocy1a 1 000pyI0BaHHeE.

Jlaboparopras padota «O0HapykeHHEe OETKOB C ITOMOIIBIO KAYeCTBEHHBIX PEAKITHI.
Jlaboparopnas pabota «/ccnenoBanre HyKJIEUHOBBIX KUCIIOT, BEIICTICHHBIX M3 KJIETOK Pa3TUYHbBIX
OpPraHHU3MOB.

. Tema 5. Ctpoenue u QyHKINUU KIETKH.

Tumbr  kIeTOK:  dyKapHOTHUecKass ©  mpokapuoTmueckas. CTpyKTypHO-()YHKIIMOHAIbHBIC
00pa30BaHMsI KIETKH.

Crpoenue mnpokapuornyeckoil kinerku. Kierounas crenka Oakrepuil u apxeil. OcoOeHHOCTH
CTpOeHHs TeTepoTpO(dHOI U aBTOTPOPHON MPOKAPUOTHUECKUX KIETOK. MECTO U poJib MPOKapUOT B
OMoIIeHO3aX.

Crpoenne ¥ (QyHKIHMOHUpOBaHME »HYKapUOTHUYECKOW KieTkd. IlmazmaTuueckass MemOpaHa
(razmanemma).  CTpykTypa IIa3MaTHUecKol  MemOpaHbl. TpaHCHOpPT  BEIIECTB  uepe3
IUIa3MaTHYecKyl0 MeMOpaHy: mnaccuBHBIA (auddysus, obneruéHHas nuddys3us), aKTUBHBIN
(mepBUYHBIH M BTOPUYHBIN aKTUBHBIN TpaHcnopT). Ilomynponunaemocts mMemOpanbl. PabGota
HaTpUI-KaJIMeBOro Hacoca. DHAOLMTO3: MMHOIMTO3, (haronuTo3. Dk3o1uro3. Kiertounas cTeHka.
CrpykTypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, IpruOoB.

[urommazma. I[luto3ons.  Llutockener. JIBmxkenwe nuroruiasmsl.  OpraHoWgpl  KJIETKH.
OpHoMeMOpaHHbIE OpraHouAbl KieTKU: 3HjomasMmarudeckas cetb (OIIC), anmapar ['ombmxu,
JM30COMBI, UX CTpoeHHe M (yHKIMHU. B3auMMOCBSI3b OAHOMEMOpPAHHBIX OPraHOMJOB KJIETKH.
Crpoenue rpaHyisipHOro petuxkyiayma. CHHTE3 pacTBOPUMBIX OenkoB. CHHTE3 KIETOYHBIX
MeMOpaH. ['maakuii (arpaHynspHBIA) 3HIOIUIa3MAaTUYECKUN peTukyinyM. CekperopHas (yHKIHS
anmapara ['onpoku. TpancnopT BellecTB B KieTKe. Bakyosin pacTUTENbHBIX KJIETOK. KiteTouHbIin
cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWBl KJIETKM: MHTOXOHApPUH, Iutactuabl. CrTpoeHune u (QyHKIUU
MUTOXOHAPUHA U TutacTul. [lepBuyHbBIE, BTOPUYHBIE U CIOXHBIE TUIACTHABI (POTOCHUHTE3UPYIOIINX
AYKApUOT. XIIOPOIIACTHI, XPOMOILUIACTHI, JISMKOIIACTHI BBICIIIMX PACTCHUN.

HememOpanubie opraHouzsl kieTku CTpoeHune U (yHKIHUHM HEMEMOPaHHBIX OPraHOUIOB KJIETKH.
PuGocombl. MukpoduiamenTsl. Mpimieunble KieTkd. Mukporpybouku. KiieTouHblii 1eHTP.
CtpoeHue U IBUKEHUE KTYTHKOB U pecHHUYEK. MUKpOTpyOOUKH HUTOILIa3Mbl. LleHTproIs.

SAnpo. OGosnouka siipa, XpOMaTUH, KapuoIUIa3Ma, SIPBIIIKU, X CTpoeHue U (QYHKIUH. SnepHbiit
OenKkoBbIl MaTpuKc. [IpocTpaHCTBEHHOE pacIoyio’keHHEe XpOMOcoM B MHTepdasHoMm sape. bemku



XpOMaTHUHa — TUCTOHBI.
Knerounsle BritoueHus. CpaBHHUTEIbHAs XapaKTEPUCTHKA KIETOK JYKapHOT (PacTUTENIbHOMH,
KUBOTHOMU, TpUOHON).

JleMoHcTpanuu:

IToptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuupel n cxembl: «CTpoeHHE 3yKapUOTHYECKOM KieTKn», «CTpOEHHE >KUBOTHOH KIIETKHY,
«CTpoeHue pacTHTENbHOM KIeTKW», «CTpoeHne MHUTOXOHApHM», «Sapo», «CrpoeHue
IPOKAPUOTUUYECKON KIETKH».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIPENApaThl PACTUTEIbHBIX, JKMBOTHBIX KIETOK,
MUKpPOIIpEnapaThl 0aKTepHaIbHBIX KIETOK.

Jlaboparopnas pabota «/3ydeHne CTpOSHUS KICTOK Pa3IMIHbIX OPTaHU3MOB).

[TpakTrueckas padota «/3ydeHne CBOWCTB KICTOYHON MEMOpPaHBI».

JlaGopatopunas pabora «VccnenoBaHue 1ia3Moin3a U IeIUIa3MoJIn3a B PACTUTENIBHBIX KIETKAX).
ITpakTryeckas pabora «M3ydyeHue IBUKEHUS [IUTOIIA3Mbl B PACTUTEIBHBIX KIETKAaX).

. Tema 6. OOMEH BeIIECTB U NPEBPAILECHUE SHEPTUU B KIIETKE.

AccuMuisiMs M AMCCUMMWIISALMS — JBE CTOPOHbl MeTaOonu3Ma. Tumbel oOMEHa BELIECTB:
aBTOTPOGHBINA U TeTepoTpodHBIA. YdacTue Kuciopojga B 0OMEHHBIX MpOLEccax. DHEPreTHIECKOe
obecnieyeHue kieTku: npespamieHue AT® B oOMeHHbIX mpoueccax. PepMEeHTaTUBHBIA XapakTep
peakuuii KJIeTouyHoro meradbonusma. dDepMeHThI, UX CTPOCHHUE, CBOMCTBA W MEXAHU3M JICUCTBHUS.
Kodepmentsl. Otnnunst (pepMEHTOB OT HEOPraHMYECKHUX KaTaau3aTopoB. belaku-akTUBaTOpbl U
OeIKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH ()epMEHTATUBHBIX PEAKIIMN OT Pa3IMYHBIX (PAKTOPOB.
IlepBrUYHBII cCUHTE3 OpraHUYecKUX BelecTB B kieTke. Porocunrte3. CBeToBass U TeMHOBas (a3bl.
[TpoxykTuBHOCTH (oTOCHMHTE3a. BrmsiHMe pasnuuHbIX (GaKTOPOB Ha CKOPOCTH (HOTOCHHTE3A.
3HavyeHue GOTOCHHTE3A.

XemocuHTe3. Pa3zHooOpasue OpraHM3MOB-XEMOCHHTETHKOB: HUTpUDUIUpYIOIUE OakTepuw,
xKene300aKkTepuu, cepobaKkTepuu, BOJIOPOIHbIE OaKTepruu. 3HaUeHHE XeMOCUHTE3a.

AHa’poOHBIe OpraHu3Mbl. Buabl Opoxxenus. I[IpoaykTbl OpoKeHHsT M WX HCIOJIb30BaHHE
YeJIOBEKOM. AHa’poOHbIE MHMKPOOPTraHM3Mbl KaK OOBEKTbl OWOTEXHOJIOTMHM U BO30yAUTENIN
Ooe3HeH.

AdpoOHBIe OpraHu3Mbl. JTanbl sHepreTudyeckoro oomena. IlonroroBurensHelii 3tan. [nukonus —
OECKHUCIIOPOAHOE PACIICTNIEHUE TITFOKO3bI.

buonoruyeckoe OKHCIEHHE, WIM KIETOYHOE [bIxaHue. Poib MHMTOXOHApUH B mpolieccax
Oouonorudeckoro okuciaeHuss. uximyeckue peaknuu. OxuciauTtenbHoe (ochopuaupoBaHue.
[IpeumymiectBa a’poOHOro myTH oOOMEHa BellecTB Imepes aHa’poOHBIM. D(p(HEeKTUBHOCTH
SHEPreTHYecKoro oOMeHa.

JleMoHcTpanuu:

Ioptpersr: J. Ilpuctnu, K.A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1. Muruenn,
I'.A. 3aBap3uH.

Tabmuipl 1 cxeMbl: «DOTOCUHTE3Y», «IDHEpPreTuIecKuii oomMen», «buocuurtes Oenkay», «CTpoeHue
bepmeHTa», «XEeMOCHHTE3Y.

OOopynoBaHue: CBETOBOW MHUKPOCKON, OOOpYyIOBaHWE ISl TPHUTOTOBJICHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

Jlaboparopnas pabora «M3yueHue KaTalIUTUYECKOW aKTHUBHOCTH (EpMEHTOB (Ha Mpumepe
aMMJIa3bl WM KaTalasbl)».

Jlaboparopnast paborta «M3yueHune (PepMEHTATHBHOTO pACIICIIICHUS TMEPOKCHIA BOAOPOAA B
PACTUTENBHBIX U KUBOTHBIX KIETKaX.

Jlabopartopnast pabota «CpaBHeHHE TPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3a.

JlaGopatopHnast pabota «CpaBHEHHUE MPOLIECCOB OPOKEHUS U IBIXAHHS.

. Tema 7. HacnenctBenHas nndopmanus u peaan3anus e€ B KIETKe.

Peakiiun matpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKIMAX MATPUYHOIO CHHTE3A.



Peanuzanus HacnencTBeHHo mH(OpManuu. ['eHernyeckuii Kox, ero cBoiictBa. TpaHckpunuus —
Marpuusblid cuHTe3 PHK. [IpuHIMIBI TpaHCKPUTIIMK: KOMILIEMEHTAPHOCTh, aHTUITAPAIIIEIBHOCTb,
aCUMMETPUYHOCTD.

Tpancnsauus u e€ sranpl. Yuyactue tpancnopTtHbeix PHK B 6nocunTese Genka. YcnoBus 6uocuHTE3a
oenka. KogupoBanue aMuHOKUCIIOT. Ponbs pubocom B OnocuHTe3e Oenka.

Opranuszanus reHomMa y HpOKapuOT M 3yKapuoT. Peryndunus akTMBHOCTH T€HOB Y IPOKapHOT.
I'unoresa onepona (P. XKakob, XK. Mano). Perymsimust oOMeHHBIX MpoIeccoB B KieTke. KiaeTounsrii
rOMeOCTas.

Bupycsl — HekneTouHble (POPMBI )KU3HU U OOJIUTaTHBIE Mapa3uThl. CTPOCHUE MPOCTHIX M CIOXKHBIX
BHUPYCOB, PETPOBUPYCOB, OaKTepruOQaros.

Bupychsle 3aboneBanusi 4enoBeka, kHBOTHbIX, pactenuit. CIINJ, COVID-19, coumanehbsie u
MEAUIMHCKUE MPOOIIEMBI.

JeMoHcTpanuu:

[Toptpetsr: H.K. Konsuos, [{.1. UBaHOBCKUIA.

Tabmuuer u cxemsl: «bruocunres 6enkay, «I'eneTrnueckuit koay, «Bupyce», «baktepuodaruy».
[IpakTuueckas paborta «Co3aaHue MOJIEIH BUPYCay.

Tewma 8. )Ku3HEHHBIN UK KICTKH.

Krnerounsnii mukn, ero mepuoasl u perymsnus. Matepdaza u muto3. OcoOeHHOCTH MPOIECCOB,
nporekaromux B uHTepdasze. I[loaroroBka KIETKM K  JIENCHHIO. [IpecHHTeTHUYECKUN
(MOCTMUTOTUYECKUI), CHUHTETUYECKUH M MOCTCUHTETUYECKHH (IMPEeMUTOTHYECKHI) TEepUOJIbI
uHTEep(ha3bI.

Marpuunbiii cunre3 JIHK — pemmkauus. Ilpunnunsr perumkanuu JIHK: koMmmieMeHTapHOCTbD,
ITOJIYKOHCEPBATUBHBIM CHHTE3, aHTUIAPAILIENbHOCTh. Mexanusm permukanuu JJHK. Xpomocomsl.
Crtpoenne xpomocoMm. Tenomepbl U Temomepaza. XPOMOCOMHBIM Ha0Op KJIETKH — KapUOTHIL.
JIMIIONAHBI M TamIouJHbBIM HaOOpbl XpoMocoM. ['omonoruunbie xpomMocoMmbl. llosoBbie
XPOMOCOMBI.

Jlenenue kineTku — Muto3. CTaguum MHTO3a W MPOUCXOJAILIME B HUX IpouLecchl. THIBI MHUTO3a.
Kapuokunes n nutokunes. buosornueckoe 3HaueHHE MUTO3A.

Perynsanus mutotndeckoro nukia kietku. [Iporpammupyemast kierounas ru0esinb — anonros.
Knerounoe s1po, XpoMOCOMBI, (PyHKIIMOHATIbHASI TEHOMHKA.

JeMoHcTpanuu:

Tabnuue! u cxembl: «OKu3HEHHBIN MK KIETKH», «MuT03», «CTpoeHne XpoMocoM», «Permukarus
JIHK».

OO6opyioBaHue: CBETOBOM MUKPOCKOII, MUKponpenapaTsl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKa.
Jlaboparopnast pabota «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKPOTIPEIIapaTax.

JlaGopatopnas pabota «HabOmogeHne MuTO3a B KJIETKaX KOHYHMKA KOpeEIIKa JIyKa (Ha TOTOBBIX
MUKpOIpenaparax).

. Tema 9. Ctpoenue u pyHKIUU OPraHU3MOB.

buonoruueckoe pazHooOpasue opraHu3smMoB. OJHOKJIETOYHBIE, KOJOHUAIbHBIE, MHOTOKJIETOYHbIE
OpPTraHU3MBI.

Oco0OeHHOCTH CTPOEHUsI U KU3HEAESITEIbHOCTH OJHOKIETOYHBIX opraHu3moB. bakrtepuu, apxew,
OJTHOKJICTOYHbIE T'pUOBI, OJHOKJIETOYHBIE BOJOPOCIH, JApyrue MpoTUcThl. KojoHuanbHble
OpPTraHU3MBI.

B3aumocBsI3p YacTe€il MHOTIOKJIETOUYHOTO OpraHu3Ma. TKaHM, oOpraHbl M CHUCTEMBI OpIaHOB.
OpranusM kak eauHoe nenoe. ['omeocras.

Txanu pactenuil. Turmbel pacTUTENbHBIX TKaHEH: oOpa3oBaTenbHAas, MOKPOBHAs, MPOBOJINIAS,
OCHOBHasl, MexaHnueckas. OCOOEHHOCTH CTPOEHHUS, PYHKIIMA U PacIoJIOKEHUs TKaHEHl B opraHax
pacTeHui.

TkaHU JKMBOTHBIX M 4YeJOBeKa. THUIBl >KMBOTHBIX TKAaHEW: SMUTENHANbHAs, COEIMHUTENbHAs,
MbllIeyHast, HepBHasi. OCOOEHHOCTH CTpOeHUs, (QYHKUMH U pacloyIOKEeHUs TKaHedl B opraHax



KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbIE M TE€HEpATUBHbIE OpraHbl pacTeHUid. OpraHbl U CHUCTEMBI OPraHOB
KUBOTHBIX U 4yesoBeka. DyHKIIMU OpraHoB ¥ CUCTEM OPTaHOB.

Onopa Ttena opranu3zmoB. Kapkac pacrennid. CkeneTbl OJAHOKJIETOYHBIX M MHOTOKJIETOYHBIX
AKUBOTHBIX. Hapy)XHbII ¥ BHYTpeHHUH ckeneT. CTpOEHHE U TUIIbI COEUHEHUS KOCTEH.

JIBu>keHHe OpraHu3MoB. J[BHKEHHE OJIHOKJIETOUYHBIX OpPraHU3MOB: aMEOOUAHOE, KI'YTHKOBOE,
pecHu4HOE. JIBM)KEHME MHOTOKJIETOYHBIX pACTEHUH: TPONM3Mbl M HACTUHU. JIBUXKeHue
MHOTOKJICTOYHBIX KUBOTHBIX M UeJIOBeKa: MblllieuHas cucreMa. Peduexc. CkeneTHble MBIIIIBI U UX
paborta.

[Iutanue opranusmoB. Ilornomenue BOABI, YIVIEKUCIONO ra3a M MHUHEPAJbHBIX BEILECTB
pacteHusiMu. IluTanue >KUBOTHBIX. BHYTPUIOJIOCTHOE U BHYTPUKJIETOYHOE MHUIIEBAapEHUE.
[IuTaHne MO3BOHOYHBIX >XMBOTHBIX. OTIENbl MUIIEBAPUTENBHOrO TpakTa. llumeBapuTenbHbIE
xkenessl. [InmeBapurenpHas cucTeMa 4enoBeKa.

Jlpixanue opranu3moB. Jlpixanue pacteHui. [lpixanue >kuBOTHBIX. Juddysus razoB uepes
MOBEpXHOCTh KieTKU. KoykHoe npixaHue. /[pixatenbHas noBepxHocTh. JKaOepHoe U n€rodHoe
JpIXaHue. J[pIxaHue mo3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA. JBOJIOIMOHHOE YCIOKHEHHE CTPOCHHUS
NErKUX TO3BOHOYHBIX >KMBOTHBIX. JlpIXarenpHas cucTteMa deloBeKa. MeXaHW3M BEHTHJISLINH
NETKUX y NTUI ¥ MIIEKOMUTAIOMMX. Perynsanus npixanus. /[pixaTenbHbie 00bEMBI.

TpancnopT BewmecTs y OpraHu3MOB. TpPaHCHIOPTHBIE CUCTEMBI PacTeHUH. TpPaHCHOPT BEIIECTB Yy
#KUBOTHBIX. KpoBeHOCHAas1 cucteMa u e€ opranbl. KpoBeHOCHast cucTeMa 03BOHOYHBIX JKUBOTHBIX U
gyenoBeka. Ceplie, KpOBEHOCHBIE COCYABI M KpoBb. Kpyrm KpoBooOpamieHusi. DBOJIOIUOHHBIC
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMBbI MO3BOHOYHBIX JKHBOTHBIX. Pabora cepama u eé
perynsanus.

Boeinenenune y opranusmoB. Beinenenue y pacteHuid. Beinenenue y kuBoTHbIX. COKpaTUTEIbHBIE
Bakyosid. Oprasbl BblaeneHus. OuibTpanus, ceKpeuss U 00paTHOE BCAChIBAHWE KAaK MEXaHU3MbI
paboThl opraHoB BbiAeeHNS. CBA3b MOJIOCTH TeJNa C KPOBEHOCHON M BBIIEIUTENHHOM CUCTEMaMHU.
Brinenenne y mo3BOHOUYHBIX KMBOTHBIX U uenoBeka. [louku. CtpoeHue m (PyHKIIMOHHUPOBAHHE
Heppona. ObpazoBaHUE MOYH Y YEIOBEKA.

3amuTa y OpraHu3MOB. 3alluTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil U LUCTHI
MpocTermux. 3amura y MHOTOKIeTOuHbIX pacteHuil. Kyrukyna. CpeacrBa mnacCUBHOW U
XUMHYECKOM 3auThl. DUTOHIUIBI.

3ammMra y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M MX MpPOM3BOJHBIE. 3allMTa OpraHu3Ma OT
6one3neil. UMMyHHast cucrema yenoBeka. KieTouHslil U rymMopalibHbIl UMMYHHUTET. BpoxaEHHbII
U TIpHOOpeTEHHBIN crienupuyeckuii UMMyHUTET. Teopusl KIOHAIbHO-CEIEKTHBHOTO MMMYHHUTETA
(IT. Opmux, @.M. bepuer, C. ToneraBa). BocnamutenbHbple OTBETHl OpraHuU3MoB. Poib
BPOKIEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIE€BaHUIA.

PasgpaxxumocTe M perynsuus y opraHu3MoB. Pa3npa)kMmMocTh y OJHOKIJIETOYHBIX OPTaHHM3MOB.
Takcucel. PaznpaxumMocTs 1 peryisinus y pactenuil. PocToBblie BeniecTBa U UX 3HaUCHHE.

HepBHas cucrema u pediieKkTopHast peryisius y >kKMBOTHbIX. HepBHas cuctema u e€ oTnenbl.
DBOJIIOLIMOHHOE YCIOXKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y )KMBOTHBIX. OTAEINbI TOJIOBHOTO MO3Ta
MMO3BOHOYHBIX KUBOTHBIX. Pediiekc u pednexkropHas ayra. bezycioBHbie U yCIOBHBIE PEIICKCHI.
['ymopanbHas perynsuus U 3HJIOKPUHHAsA CUCTEMA KUBOTHBIX U 4esioBeka. JKene3bl SHIOKPUHHOM
CHUCTEMBI U UX TOPMOHBI. [[elicTBHE TOPMOHOB. B3aMMOCBSI3b HEPBHON W SHIOKPUHHOW CHCTEM.
'umortanamo-runodusapHas cucrema.

JleMoHcTpanuu:

IToprper: N.II. I1aBos.

Tabmumpt 1 cxembl: «OTHOKIETOYHBIE BOAOPOCINY, «MHOTOKIETOYHBIE BOIOPOCTNY, «bakTepuny,
«IIpocreiimmey, «OpraHbl IBETKOBBIX pacTeHUI», «CHUCTEMbl OPTaHOB MMO3BOHOYHBIX KMBOTHBIX»,
«BHyTpeHHee cTpoeHHe HaceKoMbIX», «TkaHu pacreHuid», «KopHeBble cucteMb», «CTpoeHHE
cTebns», «CTpoeHHe JHCTOBOM MIACTHHKWY, «TKaHW JKUBOTHBIX», «CKeJeT dYeloBeKay,



«[InmeBapurensHas cucrema», «KpoBeHocHas cucremay, «JlpixarenpHas cucremay, «HepBHas
cucreMa», «Koxa», «Msblmeunas cucreMa», «BplnenuTenbHas CHCTEMa», «OHAOKPUHHAs
cucreMa», «CtpoeHue Mbiunb», «MmmyHuter», «KumeunononoctHele», «Cxema NUTaHUS
pacTteHui», «KpOBEHOCHBIE CHCTEMBI ITI03BOHOYHBIX KXUBOTHBIX», «CTpoeHHUE ruapbl», «CTpocHHE
iaHapun», «BHyTpeHHee cTpoeHHe NOoXkAeBOoro uepss», «HepBHas cuctema puio», «HepBHas
cucTeMa JIrymkn», «HepBHas cucrema npecmsikaromuxcs», «HepBHast cucrema nruny, «HepBHas
crcTeMa MJIEKONUTAarImuX», «HepBHas cuctema yenoBekay, «Pediexcy.

OOopynoBaHue: CBETOBOM  MHUKPOCKON, MMKpOIpenaparbl OJHOKIETOYHBIX  OpPraHU3MOB,
MUKpOIpenaparsl TKaHEW, PaKOBHHBI MOJUIIOCKOB, KOJUIEKLIMHM HACEKOMBIX, UITIOKOXKUX, KUBBIC
9K3EMIUISIpbl KOMHATHBIX PAacTeHUM, repOapuu pacTeHUH pa3HBIX OTAEJIOB, BIAXKHBIE MperapaTbl
KUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX *UBOTHBIX, CKEJIET YEJIOBEKA,
000pyJ0BaHUE JUIsl IEMOHCTPALMU MIOYBEHHOIO0 U BO3AYIIHOIO NMUTAHMs PAaCTEHUH, pacllerIeHHs
KpaxMaia U OelKOB TOA JACHCTBHEM (EepMEHTOB, 00OPYAOBAHUE ISl JEMOHCTPAIIMK ONBITOB I10
U3MEPEHUIO0 JKU3HCHHONW EMKOCTH JIETKUMX, MEXaHHM3Ma JbIXaTelIbHbIX JBHKEHUH, MOZEIN
TOJIOBHOI'O MO3I'a Pa3JIMUHBIX KUBOTHBIX.

JlaGopartopHnast pabota «/3yueHue TKaHeH pacTEHUI.

Jlaboparopuas padota «/3y4eHne TKaHeH KHBOTHBIX).

JlaGopatopHnas pabora «/3yueHre opraHoB LIBETKOBOTO PaCTEHHI.

. Tema 10. Pa3mMHOXeHME U pa3BUTUE OPraHU3MOB.

@®opMbl pa3MHOXKEHMsI OpraHM3MOB: Oecrioyioe (BKJIIOYas BEreTaTUBHOE) U TOJ0Boe. Buisl
0ecroJIoro pa3sMHOKEHUS: TIOYKOBAaHUE, CIIOPYIIALHNS, PparMeHTaus, KIOHHPOBAHHUE.

[TonoBoe pazmuoxkenue. [lonoBeie kineTku, mnu ramersl. Meiio3. Craguum Mmeinosa. [loBenenue
XpoMocoM B Meno3e. KpoccuHrosep. buonormyeckuii CMbIci MeHO3a M IIOJIOBOIO IIpOLEcCa.
Meii03 1 ero MecTo B dXM3HEHHOM LIUKJIE OPIaHU3MOB.

[Ipen3zaponpiieBoe paszputHe. ['ameroreHe3 y >kMBOTHBIX. [lonoBbie xene3bl. OOpa3oBaHuE U
pa3BUTHE NOJIOBBIX KiIEeTOK. Criepmarorenes u ooreHe3. CTpoeHuUE MOIO0BbIX KIETOK.
Omnog0TBOpEHNHE U YMOPUOHAIILHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OMJIOJOTBOPEHUS: HApYKHOE,
BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). OMOPHOJOrHs — Hayka O pPa3BUTHU
opranuzMoB. Cramuu sMOpHOreHe3a >XHUBOTHBIX (Ha mpumepe naArymku). JIpobnenue. Tumbl
npo6nenusi. OcoOEHHOCTH IpOOJIEHUST MIIEKOIUTAIOMINX. 3apObIIIeBbIe JIUCTKU (TaCTPYIISLIMS).
3aknagka OpraHOB M TKaHEH W3 3apOoJBIIIEBBIX JIUCTKOB. B3auMHOEe BiMAHHE 4acTel
pa3BUBaroIIerocs 3apojsiia (3MOpHOHaIbHAsT MHAYKLKA). 3aKjIagKa IJIaHa CTPOEHUS! KUBOTHOTO
KaK pe3ysibTaT HepapXMYeCKUX B3aUMOACHUCTBUN TIeHOB. BiusHue Ha 3MOpHOHANIbHOE pa3BUTHE
pa3IMYHbIX (DaKTOPOB OKPYXKArOIIeH cpebl.

Poct u pasButue xuBoTHBIX. IlocTamOpuoHanbHBIN mepuoa. IIpsmoe u Hempsimoe pa3BUTHE.
Pa3Bute ¢ Meramopo3oM y O€ClO3BOHOYHBIX M TIO3BOHOYHBIX >KMBOTHBIX. buoiorumueckoe
3HAUEHUE MPSMOr0 M HENPSMOTO pa3BUTHUs, UX PACHPOCTPaHEHHE B MpHUpoAe. Tumsl pocrta
KHUBOTHBIX. DaKTOPBI PErYyJSAUU pOCTa KMBOTHBIX M yesnoBeka. CTaauu MOCTIMOPHOHAIBHOTO
pa3BUTHA y >KMBOTHBIX M uesoBeka. llepmonbl oHTOreHesa uenobeka. CTapeHHE U CMEPTh Kak
OMOJIOrMYECKHE MTPOLIECCHI.

PasmHoxeHne M pa3ButHe pacTeHuid. ['ameroputr u cnopodut. Meio3 B KU3HEHHOM IIHMKIIE
pactenuii. ObpazoBaHue CrOp B mporecce Meio3a. ['ametorenes y pacrenuii. OmiogoTBOpEeHUE H
pa3BUTHE PACTUTENBHBIX OPraHu3MoB. JIBOWHOE OIUIOJOTBOPEHHE Yy LBETKOBBIX PpacTEHHIA.
OO6pa3oBaHue U pa3BUTHE CEMEHU.

MexaHHu3MBI PETYJISLUN OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHcTpanuu:

[optpetsr: C.I'. HaBammun, X. [lIneman.

Tabmuuelr u cxembl: «BereratuBHoe pa3smHOkeHHE», «Turbl Oecrojgoro pa3MHOXKEHUSN»,
«Pa3mHOXeHuEe XJIaMUJOMOHAb», «Pa3MHOXKEHHE 3BIVIEHBI», «Pa3sMHOXEHHE TUAPB), «Meo3y,



«XpoMmocombl», «I'amerorenes», «CTpoeHue SUIEKIETKU U ciepMaTo3ouia», «OCHOBHbBIE CTaIuu
oHTOTeHe3a», «IIpsiMoe u HenmpsiMoe pa3BuTHeEY, «PazBuTne MaiicKoro xykay, «Pa3Butue capanuny,
«Pa3Butne narymku», «/[BoilHOE€ OIUIOAOTBOPEHHE y LIBETKOBBIX pacTeHUil», «CTpoeHHE CEMSIH
OJIHOJOJIBHBIX W JBYAOJBHBIX pacTeHUN», « KM3HEHHBIN LMK MOPCKON KammycThbl», «KU3HEHHBIN
LUK MXay, « KU3HEHHBIN [IUKII MAIOPOTHUKAY, «KU3HEHHBINA LUK COCHBD.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKPOIIpENapaThl SIMIIEKIETOK M CIEPMaTO30HI0B, MOJIEh
«I¥MK pa3BUTHA JIATYILKU.

Jlaboparopuas pabota «3ydueHre CTpOeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpEnapaTax».
[TpakTruyeckas pabora «BrIsBIeHNE MPU3HAKOB CXOJCTBA 3aPOJIBIIIEH TO3BOHOYHBIX KUBOTHBIXY.
Jlaboparopuas pabota «CTpoeHre OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI».

. Tema 11. 'eneTnka — Hayka 0 HacJIE€ICTBEHHOCTH U N3MEHUYMBOCTH OPTraHU3MOB.

Hcropust cTaHOBJIICHHWST M pPa3BUTHUS TE€HETUKH Kak Hayku. Paborter I'. Mennens, I'. ne ®@pusa,
T. Moprana. Ponp oTeuecTBeHHBIX Y4€HBIX B pa3BuTuu reHetuku. Paborsr H.K. Kombrosa,
H.U. BaBunosa, A.H. benozepckoro, I'./l. Kapneuenko, HO.A. ®umumuenko, H.B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKHUE NOHATUS M CHUMBOJIbI. | OMOJOTMYHBIE XPOMOCOMBI, AJJIEJIbHBIE T'E€HBI,
aJIbTepHATUBHbIC NPU3HAKU, JTOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK, TOMO3UI0Ta, I€TEPO3UTrOTa,
qucTas JUHUS, TUOPUIbL, TeHOTHN, PeHOTU. OCHOBHBIE METO/bI T€HETUKU: THOPUAO0IOTHUYECKUIA,
LIATOJOTUYECKNAN, MOJIEKYJIIPHO-TEHETHYECKU.

JlemoHcTpamuu:

[Toptpersr: I'. Mennens, I'. e ®pus, T. Mopras, H.K. Kosubnos, H.N. BaBunos,
A H. benozepckutii, I'.JI. Kapneuenko, FO.A. ®ununuenko, H.B. Tumodees-PecoBckuii.

Tabnuubl U cxembl: «MeToIbl TeHETUKNY, «CXEMBbI CKPEIIIMBAHUS.

Jlaboparopnas padota «Jlpo3oduia kak 00bEKT FTeHETHUECKUX HUCCIETOBAHUNY.

120.6.12. Tema 12. 3aKkOHOMEPHOCTH HACIIEACTBCHHOCTH.

Mounorubpuanoe ckpemubanue. [lepBoiii 3akoH Menzaens — 3akoH eAMHOOOpasusi TUOPHUIOB
neporo nokosnenud. [IpaBmno nomuuHupoBanus. Bropoil 3akoH MeHzenss — 3aKOH paclienIeHUs
npu3HakoB. LluTonoruueckre OCHOBBI MOHOTUOPUIHOTO CKpelIBaHus. [ Mmore3a 4ucTOThl raMerT.
Ananusupyromee ckpemuBaHue. [IpomMexyTodHbI XapakTep HacienoBaHusA. PacunieruieHue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHUPOBAHUMU.

JurubpuaHoe ckpemmuBaHue. Tperuilt 3akoH MeHaenss — 3aKOH HE3aBUCHUMOTO HACJIEIOBaHMS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIUBAHUSI.

CuemienHoe HacienoBanue npusHakoB. PadoTer T. Moprana. CreruieHHOe HaclieIoBaHUE T€HOB,
HapylLICHUE CUEIUIEHNS MEXYy TeHaMu. XpOMOCOMHas TEOPHsI HACIEICTBEHHOCTH.

I'enernka mnona. XpOMOCOMHBIM MEXaHU3M OIpeNeieHHUs] Mojla. AyTOCOMBI M TIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbli M TreTeporaMeTHbIl mon. ['eHeTndeckass CTPYKTypa MOJOBBIX
xpoMocoM. HacienoBanne npu3HaKkoB, CHETUICHHBIX C ITOJIOM.

l'enotun kak 1nenoctHas cucrema. llneloTponusi — MHOXECTBEHHOE JCHCTBUE TIEHa.
MHOX€eCTBEHHbI aJuienu3M. B3anmoaeicTBhe HeauielbHbIX Te€HOB. KOMILIEMEHTapHOCTb.
Onucras. [lomumepusi.

I'eHeTnyeckuil KOHTPOJIb Pa3BUTHUSL PACTEHUH, )KUBOTHBIX U YEJIOBEKA, a TaKKe (PU3MOJIOTUUECKUX
MPOIIECCOB, MOBEJCHMS M KOTHUTUBHBIX (yHKIMHA. ['eHeTHueckne MexaHM3Mbl CHMOMOTeHe3a,
MEXaHU3MBbl B3aUMOACHCTBUS «XO3fMH — MApa3sUT» U «XO3IMH — MUKpoOHom». 'eHeTHueckue
aCTeKThl KOHTPOJNS U WM3MEHEHHS HACIEICTBEHHOW HH(POpMAIMK B TMOKOJCHUAX KIETOK U
OpraHU3MOB.

JleMoHcTpanuu:

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

Tabmuupr u cxemsl: «llepBelii W BTOpoil 3akoHbl Menaens», «Tperuit 3akoH Menzaemnsy,
«AHanu3upymolee ckpemmBanuey», «HernonHoe nommHnpoBanuey», «CLEIUIEHHOE HACIEIOBAHHE
MPHU3HAKOB Yy npo3oduiely, «'eHetnka mona», «Kapuorumn denoBekay, «Kapuotun apo3oQuiiby,



«Kapuotun nrutib», « MHOKECTBEHHBIN ajienu3My, «B3auMoaeiicTBre reHoBY.

O6opynoBanue: MOJEIb Ul IEMOHCTPAIMHN 3aKOHOB €IMHO00pa3Hs THOPUIOB MEPBOr0 MOKOJIEHUS
U PAcLIEIUIEHHs IMPU3HAKOB, MOJEIb A JEMOHCTpAallMM 3aKOHAa HE3aBUCHUMOIO HACJIEIO0BAaHUS
MIPU3HAKOB, MOJENb [UJIsl JIEMOHCTpAallMy CLEIUICHHOIO HAacCJEeIO0BAaHMs IPU3HAKOB, CBETOBOMU
MHUKPOCKOII, MUKponpenapat: «/{po3odpumay.

[IpakTuueckas pabora «M3ydeHue pe3yibTaToB MOHOTUOPUTHOTO CKPEIIUBAHUS Y APO30(IIIBIY.
[TpakTuyeckas padora «M3ydueHue pe3yabTaToB IUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(DHIIBI.

. Tema 13. 3akOHOMEPHOCTH U3MEHYUBOCTH.

B3aumoneiicTBue reHotuna u cpensl npu GopmupoBaHuu (eHotuna. MI3MEeHUYMBOCTh MPH3HAKOB.
KauecTBeHHBIE M KOJIMYECTBEHHbIC IPU3HAKWA. BHABl W3MEHYMBOCTH: HEHACJIEACTBEHHas U
HACJIE/ICTBEHHAsI.

MonudukanyonHass W3MEHYUBOCTb. Ponb  cpensl B opmupoBaHuM  MOIUGUKALMOHHON
n3MeHuuBocTH. Hopma peakumm mnpusHaka. BapuanuoHHBIM psl M BapUalMOHHAs KpuBas
(B. Noranncen). CoiicTBa MOIU(PUKAIIMOHHON U3MEHUYHNBOCTH.

I'enoTunnyeckas U3MEHYUBOCTbD. CBOICTBAa  TI€HOTHUIINYECKOH  HM3MEHUYUBOCTH. Bunsl
TCHOTHIMYECKON M3MEHYMBOCTH: KOMOMHATHBHASI, MyTaIlMOHHASI.
KoMmOuHaTtuBHasT HW3MEHYMBOCTh. Meil03 M TOJIOBOM MpOIECC — OCHOBA KOMOMHATHUBHOM

M3MEHYUBOCTH. POlIb KOMOMHATHBHOI M3MEHUMBOCTH B CO3JaHHH F€HETHYECKOTO pa3HOOOpas3us B
IpezeIax OJHOro BUA.

MyrTanmonHas U3MEHYMBOCTb. BUIbI MyTalMii: T€HHbIE, XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE U
MHIYLUUPOBAHHbIE MyTalMH. SnepHble M LuUTOIIa3MaTudyeckue Mytanuu. ComaTHueckue u
1oyioBble MyTauuu. [I[puunHbl BO3BHUKHOBEHUS MyTaluid. MyTareHsl W UX BJIMSHHE HA OPraHU3MBL.
3aKOHOMEPHOCTH MYTALlMOHHOTO Tpolecca. 3aKOH TI'OMOJIOTUYECKUX PsJIOB B HACIEACTBEHHOMN
u3menuuBoctu (H.W. BaBunoB). BuesnepHas ©3MEHUMBOCTh U HACIEACTBEHHOCTb.

JeMoHcTpanuu:

[Toptpetsr: I'. ne ®pus, B. Moranucen, H.1. Basunos.

Tabmuuer w  cxembl: «Buabl  u3MeHYMBOCTH», «MoanduKanMOHHAS  M3MEHYHBOCTHY,
«KoMOuHaTHBHAs M3MEHYUBOCTHY, «Melo3y», «OmnonoTBopeHue», «l eHerndyeckue 3a0ojeBaHUSL
yenoBekay, « Buasl myranuin.

OO6opynoBaHue: )XKUBbIe U repOapHbIe 3K3EMIUIIPbl KOMHATHBIX pacTeHUM, pucyHKH (pororpadun)
KUBOTHBIX C Pa3JINYHBIMU BUJAMH U3MEHUNUBOCTH.

JlaGopatopnass pabota «lccrenoBaHue 3aKOHOMEPHOCTEH MOJIM(UKALMOHHOM H3MEHUYUBOCTH.
[TocTpoeHne BapualMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

[TpakTuueckas pabota «MyTtanuu y 1po30(huisl (Ha TOTOBBIX MUKPOIIpENapaTax)y.

. Tema 14. 'eneTuka yenosexa.

Kapuotun uenoBeka. MexnyHaponHas IporpaMMa MCCIEAOBAaHHSA T'€HOMa 4YeJloBeKa. MeTozbl
U3Y4YEHHUs] TEHETUKH  4YeJIOBEeKa: TEeHEAJOTMYEeCKUil,  OJM3HELOBbIM, LUTOr€HEeTUUYECKUH,
MOMYJISIIMOHHO-CTaTUCTUYECKUH,  MOJIEKYJISIpHO-TeHeTH4eckhil. COBpEMEHHOE  ONIpENEICHHE
TE€HOTHIIA: ITOJIHOTEHOMHOE CEKBEHUPOBAHHE, T€HOTUIIMPOBAHUE, B TOM 4Hcie ¢ nomousro ITIP-
aHanu3a. HacnencTBeHHble 3a00eBaHMs yenoBeKa. |'eHHble U XPOMOCOMHBIE OOJIE3HH UelOBeKa.
bonesnn ¢ HaclenCTBEHHOM MPEApacroiOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKON TEHETUKH B
NPEJOTBPALICHUH M JIEYEHUM TEeHeTHMUYeCKUX 3a0oyieBaHMM uenoBeka. MenuKo-TeHeTHYecKoe
KOHCYNbTHpOBaHHE. CTBOJIOBBIE KIIETKHU. [IOHATHE «reHEeTHYeCKOoro rpysa». OTHYECKHE aCIEKThI
UCCIIeIOBAaHM B 00J1aCTH pEIaKTUPOBAHMSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (QakToOpbl TMOBBIIIEHHOW YYBCTBUTEIBHOCTH YeEJOBEKa K (U3NYECKOMY U
XMMHUYECKOMY 3arpsi3HEHUIO OKpYKaroUlei cpezpl. ['eHeTndyeckas npeapacioaoKEHHOCTh YEI0BEKa
K ITaTOJIOTUSIM.

JleMoHcTpanuu:

Tabmumer u  cxembl: «Kapuotunm demoeka», «MeToabpl H3Y4YCHHS TEHETUKH YEIOBEKay,
«["enernueckue 3a001€BaHUS YEIOBEKAY.



[TpakTuueckas padbota «CocTaBiIeHHE U aHAIHU3 POJIOCIOBHOW.

. Tema 15. Cenexuusi opraHu3MOB.

JlomecTukanust U celekuusa. 3apokIeHue celeKkuuu u aoMectukanuu. Yuenue H.U. BaBunosa o
[leHTpax MpPOMCXOXKIEHUS U MHOrooOpasus KyJIbTYPHBIX pacTeHHil. Poiib cenekiuu B cO3laHUU
COpPTOB PacTeHUil M MOpoj KUBOTHBIX. COpT, MOpoJa, MTaMM. 3aKOH TOMOJIOTHUYECKUX PSAJIOB B
HacyencTBeHHoM n3menunBoctu H.W. BaBuioBa, ero 3naueHue AJis CENEKIIMOHHOM paboThI.
Metoabl ceneKMoHHON paboThl. VIcKyccTBEHHBIH OTOOP: MAacCOBBIA M WHAWBUIYAIbHBIA. DTambl
KOMOMHAIIMOHHOM cenekuuu. VcnpiTanue nmpousBoauTenell mo notoMctBy. OTOOp 1Mo reHoTHny ¢
MIOMOIIIBIO OLIEHKH (PEHOTHIA TOTOMCTBA M OTOOp 1O TeHOTUNY ¢ nomotibio ananmusa JTHK.
HckyccTBeHHBIM MyTareHe3 Kak METOJl CEJICKIIMOHHOW paboThl. PaguanimoHHBIA W XUMHWYECKHMA
MyTareHe3 Kak UCTOYHUK MYTalui y KyJIbTYpHBIX ()OpM OpraHu3MoB. Mcronb30BaHue reHOMHOTO
penakTHpOBaHUS U MeTo/I0B pekoMOuHaHTHRIX JIHK st momydyeHus MCXOJHOrO MarepHana Jis
CEJIEKLIUH.

[Tonyuyenue mnonumiounoB. BuyTpuBumoBas rubpuauszaius. BIM3KOpoACTBEHHOE CKpellMBaHUE,
wi uHOpuAMHT. HepoJcTBeHHOE CKpelmMBaHWE, WU ayTOpHIMHT. ['eTepo3nc U ero MpUYUHBL
Hcnons3oBanue rerepo3uca B cenekuuu. Otnanéunas rubpunuzanus. [Ipeogonenue Oecrionus
MEXBUJIOBBIX THOPHUIOB. JIOCTHIKEHUS CENEKIINN PACTEHUN U KUBOTHBIX.

CoxpaHeHHe 1 U3yUYE€HHUE TEHETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN W UX JUKUX POAUYEH s
CO3/IaHUs1 HOBBIX COPTOB U THOPUIOB CEIbCKOXO3SUCTBEHHBIX KYJIBTYP.

JlemoHcTpamuu:

[Toprpersr: H.M. Basunos, 1.B. Muuypun, I'./[. Kapneuenko, I1.II. Jlykpsauenko, b.JI. Actaypos,
H. bopunoyr, J1.K. benses.

Tabmuier u cxembl: «LleHTPBI MPOUCXOXKICHHUS W MHOTO00pa3us KyIbTYPHBIX PacTEHUI», «3aKOH
TOMOJIOTUYECKHUX PSJIOB B HACIEACTBEHHOM M3MEHUYMBOCTH», «MeToabl cenekuuny», «OTnanéHHas
rubpuauzamnusy, «MyrareHes».

Jlaboparopnas pabota «3ydueHrne COpTOB KyIbTYPHBIX PACTEHUHN U MOPOJA JOMAIITHUX KUBOTHBIX).
Jlaboparopras pabota «/3y4eHre METOIOB CENEKIIMUA PACTCHUI.

[TpakTuueckas pabora «IIpuBuBKa pacTeHUID».

Okckypcusi «OCHOBHBIE METOJBI M JOCTIDKEHUSI CEJICKIMM pAcTeHUH W IKUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIUIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATENBHBIN yYacTOK, B TEIUIMYHOE
XO035IICTBO, B 1a0OpaTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

. Tema 16. buoTexHonMOTHs U CHHTETHYECKAss OMOJIOTHSI.

OOBEeKThI, HCHOJb3yeMble B OHOTEXHOJOTHUH, — KJIETOYHbIE H TKAHEBBIE KYJIbTYpHI,
MUKpPOOPTaHU3MbI, HMX XapaKTepUCTUKA. TpaaullMOHHAs OUOTEXHOJOTHUA: XJyeOoreueHue,
MOJTydeHUE KHCIOMOJIOYHBIX MPOAYKTOB, BUHOAeNHE. Mukpobuonornueckuii cuute3. OOBbEKThI
MUKpPOOUOIOrHYECKUX TexHOoNIorui. [Ipon3BoacTBO OenKa, aMUHOKHCIOT U BUTAMHHOB.

Co3nanre TEXHOJIOTMM W WHCTPYMEHTOB IIEJICHANPABICHHOTO M3MEHEHHUS U KOHCTPYHUPOBAHUS
T€HOMOB C LI€JIbIO MOTYYEHUsI OPTaHU3MOB M UX KOMIIOHEHTOB, COJEPKAIMX HE BCTPEUAIOIINECS B
MpUpPOJIe OMOCUHTETUYECKHUE MYTH.

Knerounas unxenepusi. MeToapl KyIbTYphl KIETOK M TKaHEH pacTeHUN U KUBOTHBIX. KproOaHKu.
CoMarnueckass ruOpuaM3aldsg U COMATHYECKUU HMOpHoreHe3. lcmonp30BaHWE TalljiONJIOB B
CelieKIMU pacTeHuil. VICKycCTBEHHOE OIUIOAOTBOpEHUE. PEKOHCTpyKIus —SWULEKIETOK U
KJIOHHPOBAHHUE )KUBOTHBIX. METO/ TPAHCIUIAHTAIIUHU SJIEP KIIETOK.

XpoMOCOMHasi W TeHHas HH)XeHepusa. VCKyCCTBEHHBI CHUHTE3 T€Ha UM KOHCTPYMPOBAaHHE
pexomOunanTHeIXx JIHK. JlocTwkeHuss M NEpCHEeKTUBBl XPOMOCOMHOW M TE€HHON HH)KEHEPHH.
DKOJOTHYECKHE U ATHUECKHUE TPOOIeMbI T€HHOM WHKEHEPUH.

Menununckue OuotexHonoruu. Iloctrenomuas t1wmdpoBas wMemunmHa. [II[P-muarnoctuxa.
MeTaboIOMHBINM aHANIKM3, TEHOIICHTPUYECKUI aHAIU3 MPOTEOMa YeJIOBEeKa ISl OLEHKU COCTOSTHHS
ero 3/10poBbd. lcnonb3oBaHue CTBOJIOBBIX KJeTOK. TaprerHas Tepanusi paka. 3D-O0uounxeHepus
Ui pa3paboTKu (yHIAMEHTATBLHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/aHUs KOMILIEKCHBIX



TKaHEl coYeTaHHEeM TEXHOJOTHH TPEXMEPHOro OMOMPUHTHUHTA W CKapOIAMHTA ISl PEIICHHS
3a/1a4 NEPCOHAIM3UPOBAHHON MEIUIINHBI.

Co3naHne BeKTOPHBIX BAaKILIMH C LIEIbI0 00ecreueHus KOMOMHUPOBAHHOW 3alUThI OT BO30yIUTENeH
OPBH, ycraHoBieHHE MOJEKYIIPHBIX MeXaHu3MoB (yHknuonupoBanus PHK-coxepskammx
BHPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMUS YEIIOBEKA M KUBOTHBIX.

JleMoHcTpanuu:

Tabmuupl u cxemel: «/crnonb3oBaHME MHKPOOPraHU3MOB B IPOMBIIUIEHHOM IIPOU3BOCTBEY,
«Knerounast uHxeHepusn», «l'eHHass HHXEHEPUSI».

Jlaboparopuas pabota «3ydeHrne 00bEKTOB OUOTEXHOIOTUM.

[IpakTuueckas pabota «IlonydueHre MOIOUHOKUCIBIX MPOITYKTOB.

Okckypeusi «buoTexHosorusi — BaKHEHIIash IPOU3BOJAUTENbHAs CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO).

. Conep:xanue odoyuenus B 11 kiaacce. 102 4, u3 HUX 8 4 — pe3epBHOE BpeMsI

. Tema 1. 3apoxaeHue u pa3BUTHE SBOIIOIMOHHBIX IPEICTABICHUNA B OMOJIOTHH.

OpomonmonHass Teopus Y. JlapBuHa. Ilpeamnocbuiku BO3HMKHOBEHMsI JapBuUHM3MA. JKU3Hb U
HayyHas JesatenbHocTh Y. J[apBuHa.

JBuwxymue cuibl dBosonMu BUaoB 1o Y. /lapBuHy (BbICOKass HMHTEHCHUBHOCTb Pa3MHOXKEHUS
OpraHM3MOB, HACJIEJICTBEHHAas W3MEHUYMBOCTb, OOpbOa 3a CyIIEeCTBOBAaHWE, €CTECTBEHHBIA U
HCKYCCTBEHHBIU OTOOD).

Odopmnenne cuntetnueckor Tteopun sBomonuu (CTD). HeiltpanbHas Teopus 3BOIIOLHUU.
CoBpeMeHHas1 BOJNIONMOHHAS OHOJIOTHSA. 3HAuCHHE HBOJIOIMOHHONW TEOPUH B (POPMHUPOBAHUM
€CTECTBEHHO-HAYUYHOH KapTUHBI MUDA.

JeMoHcTpanuu:

[loprpersr: Apuctorens, K. JIunneit, XK. Jlamapk, 3. Cenr-Unep, XK. Kroswre, Y. lapBun,
C.C. Yerepukon, N.U. llImansraysen, Jl. Xonneitn, [I.K. benses.

Tabmuis! u cxemsl: «Cuctema xuBoit npupozs! (o K. Jlunnero)», «JlecTHUIIa KUBBIX CYIIECTB (110
Jlamapky)», «Mexanusm (OpPMHUPOBAHMS TPUCIOCOOTCHUN Y pacTeHUHW M SKUBOTHBIX (110
Jlamapky)», «Kapra-cxema wmapmpyra mytemectBus Y. JlapBuna», «Haxonku Y. [lapBunay,
«Dopmbl 00prOBI 3a cymiecTBoBaHHey, «l[loponsr romybeit», «MHOrooOpasue KyabTYpPHBIX (OpM
Kamyctel», «llopoapl JMOMamHMX KHMBOTHBIX», «Cxema o00pa3oBaHMS HOBBIX BHAOB (1O
Y. dapBuny)», «Cxema COOTHOLIEHHS [BWXKYIIUX CHUJ 3BOJIOLUNY», «OCHOBHBIE MOJIOXKEHUS
CUHTETHYECKOM TEOPHUHU IBOJIIOLIUNY.

.Tema 2. Muxpo3BoJItoLHs U €€ pe3yaIbTaThl.

[lomynsimuss kak dyeMeHTapHass eauHuna d3Boiatouuu. COBpPEMEHHBIE METOJIBI  OLEHKH
TEeHETUYECKOr0 pa3HoOo0pa3usi U CTPYKTYpbl nomyisuuil. M3MeHeHrne reHooHaa MOMyIsIUN Kak
JJIEMEHTAapHOE DJBOJIOLMOHHOE sBJICEHHWE. 3aKOH TIeHeThueckoro pasHoBecus JIx. Xapau,
B. Baitn6epra.

OneMeHTapHble (PaKTOpHI (ABMKYILME CUIIbI) 3BOMIOIMH. MyTanmoHHbli nporecc. KomOuHaTuBHas
U3MeHYuBOCTh. Jlpelid reHoB — ciydailHble HEHalpaBiICHHbIE W3MEHEHHUS 4YacTOT ajulenell B
nonynsausax. O@dekT ocHoBarens. Murpanuu. M3omsuus nonmymsiumMid:  reorpaduyeckas
(mpocTpaHCTBEHHas ), Orosoruueckas (pernpoayKTHUBHAs).

EcrecTBenHbIil 0TOOp — HampaBisooumii ¢akrop spomonuu. DopMbel eCTeCTBEHHOTO 0TOOpA:
OBUOKYIIMM, — CTaOMIM3UpYIOIIMHA,  paspbiBaomiuii  (au3pyntuBHbIA).  IlomoBoit  oTOOD.
BO3HUKHOBEHHE U 3BOJIIOLUS COLIMATIBHOTO MTOBEACHUS dKUBOTHBIX.

[IpucnocoOaeHHOCT,  OpPraHM3MOB  KaK  pe3yiabTaT  MHUKpPO3BOJIONUHU.  Bo3HHKHOBEHHE
NpUCIIOCOOTIeHUH y OopraHu3MoB. ApoMopdo3bl U uanoanantTauuu. [Ipumeps! nmpucnocodIeHui y
OpraHu3moB:  MopdoJorudyeckue,  (pusnosoruyeckre, OUOXUMHUYECKHE,  IOBEJCHUYECKUE.
OTHOCHUTENBHOCTH MPUCTOCOOTEHHOCTH OPraHU3MOB.

Bun, ero xputepuu u cTpykrypa. BunoobpazoBanue kak pe3yiabTaT MUKpOIBoOnMH. M3onauusa —
KIto4eBoil (akrtop BumooOpazoBanus. Ilytm u crocoObl BHA00Opa30BaHUS: ajIIONATPUUYECKOE



(reorpaduueckoe), cUMOATpPUYECKOoe (IPKOJOTHYECKOE), «MTHOBEHHOE»  (IIOJIUILIIOUIU3ALINS,
rubpuanzaius). JJIMTenbHOCTh 3BOJIIOIMOHHBIX MTPOLIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTUIECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOLIMOHHON GMONIOTHHU B pa3pabOTKe HAYYHBIX METOJOB COXPaHEHUsS OHOpa3HOOOpa3ui.
MHUKpPO3BOTIONMST W KOJBOJNIOLMSA MApa3uTOB W MX XO031€B. MexaHu3Mbl (OPMHPOBAHUS
YCTOMYMBOCTH K aHTHOMOTHKAM M CIIOCOOBI OOPHOBI C HEM.

JeMoHcTpanuu:

[Toptpetsr: C.C. YerBepukon, J. Maiip.

TaOmuips! u cxembl: «MyTallnOHHAsE N3MEHYUBOCTLY, «llonmynsnnoHHas cTpykTypa Buaa», «Cxema
MPOSIBJICHUST 3aKoHa Xapau—BaitnOepra», «J/IBmwxymipe Cuibl SBOMIONANY, «DKOJIOTHYECKAS
M30JISALMUS TIOMYJISIIUI CeBaHCKOM openuy, « eorpadudeckas 301K TUCTBEHHUIIB CHONPCKOI
U JJMCTBEHHHULIBI JaypcKoiy», «[lomyasimoHHbIe BOJHBI YUCIEHHOCTH XUIIIHUKOB U KepTBY», «CxeMa
JEeWCTBUSL eCTeCTBEHHOro oTOopa», «®Dopmbel G0pbOBI 3a cymiecTBoBaHME», «HIycTpHambHBIN
MenaHnusm»,  «KuBble  uckomaembie»,  «[loKpoBUTENbCTBEHHAss  OKpacka  KMBOTHBIXY,
«[Ipenynpexnaromas OKpacka YKUBOTHBIX), «PU3HNONOTHYECKHE ajlanTanun,
«[IpucnocobneHHOCTh OpraHM3MOB U €€ OTHOCUTEIbHOCTh», «Kputepuu Bugay, «Buabl-
nBOWHUKWY, «CTpyKTypa BHaa B mpupoze», «CrmocoOsl BuaooOpa3oBaHusy, «l eorpadudeckoe
BUJ000pa3oBaHue TPEX BHUJOB JaHABIINICH», «DKOJIOTUYECKOE BUAO0OpPA30BAHUE BUIOB CHHUID),
«[Tonunnounel pactenuit», «KamnycTHo-peedHbii THOPHUIY.

Ob6opynoBanue: repOapuu pacTeHH, KOJUIEKIIUYA HACEKOMBIX, Uy4elia ITUI] U 3Bepel ¢ mpuMepamMu
Pa3IMYHBIX MPUCIIOCOOJICHUH, Yyderna MTUI] U 3Bepei pa3HbIX BHIOB, repOapuul pacTeHHd OIM3KUX
BUJIOB, 00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

Jlaboparopras paboTa «BBIsSBICHHE N3MEHUYUBOCTH Y OCOOCH OJTHOTO BHIA».

Jlaboparopuas padota «I[IpucnocoOnenust OpraHu3MOB U UX OTHOCHTEIbHAS 1IeIECO00Pa3ZHOCTh.
JlaGopatopnas pabora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Tewma 3. MakposBostonus U €€ pe3yJbTaThl.

Metoapl u3ydeHHs MakpolBoJouuu. IlameoHTonornueckue MeETOAbl W3YYEHHs SBOJIIOIMM.
[Tepexonubie popmbl U GUIOTEHETUYECKUE PSIBI OPTAaHHU3MOB.

buoreorpaduyeckne meronsl uzydenus sBoironuu. CpaBHeHHE (uiopbl M (DayHbl MATEPHUKOB U
ocTpoBoB. buoreorpapuyeckue odnacti 3emnu. BUnpl-sHIEMUKH U PETUKTHI.

OMOpHOIOTHYECKHE U CPAaBHUTENBHO-MOP(OIOrMYECKHE METOAbl U3YYEHHS  HBOJIOLMHU.
I'eHeTnyeckne MEXaHU3MBl DBOJIOLUU OHTOIEHE3a M TIOSABICHHUS 3BOJIOLMOHHBIX HOBILIECTB.
I'oMosiornyHble ¥ aHaJOTHYHBIE OpraHbl. PynuMeHTapHble OpraHbl M aTaBU3Mbl. MolekynspHo-
reHeTHYeCKue, OMOXMMUYECKHE U MaTeMaTHUYeCKUe METOJIbl U3yUeHHs IBOJOLUH. ['oMoI0ornyHbIe
reHbl. COBpeMEHHbIE METO/IbI IOCTPOEHUS (PHIIOT€HETUYECKUX JI€PEBbEB.

XPpOMOCOMHBIE MYTallMU U 3BOJIFOLMSI TEHOMOB.

O6mme 3akoHOMEpHOCTH (TpaBujia) HBoMONKMUA. HeoOpaTUMOCTh H3BOJIONHMH. AJanTHUBHAS
panuanysa. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLINN.

JeMoHcTpanuu:

[Toptpetsr: K.M. bap, A.O. KoBanesckuii, ®. Mroiep, O. ['ekkens.

Tabmuipl 1 cxeMbl: «OUITOTEHETUYECKUM PSI JOMAIN», «APXEONTEPUKCY, «3BEPO3YyObIe SIIEPhI»,
«Crerouedains», «Puan0MUTH», «CeMeHHbIE NaNOPOTHUKWY, «broreorpadguueckue 30161 3eMIIN»,
«peiip koHTHHEHTOB», «PemukThl», «HavanpHble cTaguK SMOPHOHANBHOTO  PA3BUTHS
II0O3BOHOYHBIX JKUBOTHBIX», «l'OMOJIOrNYHBIE U aHAJIOTUYHBIE OpraHb», «PyauMeHTHD,
«ATaBU3MBDY, «XpOMOCOMHBIE HAaOOphl dYenoBeKa M IIMMIaH3e», «[JaBHble HampaBlieHUs
HBOJIOIUIY, «OO0II1e 3aKOHOMEPHOCTH HBOJIOILIHNY.

O6opynoBaHue: KOJUIEKIIMU, repOapuu, MYJSKHM HCKOMAEMbIX OCTAaTKOB OPTaHU3MOB, MYJISKHU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB M aTaBU3MOB, KOJUIEKLIUHA HACEKOMBIX.

. Tema 4. [IpoucxoxxaeHue u pa3sBUTHE KU3HU HA 3eMII€.

Hayunble runore3bl NMpOUCXOXKJIEHHS KU3HU Ha 3emiie. AOuoreHe3 u mancnepmus. /loHayuyHble



MPEACTABJICHUS O 3apOKICHUM XU3HHU (KpealnoHu3M). ['Mnmore3a moCTOSHHOIO CaMO3apOKICHUS
Ku3HU U e€ ompoBepkeHue onbiTamu . Penu, JI. Cnamnanuanu, JI. [Tactepa. Ilpoucxoxnenue
KHU3HHU U aCTPOOHOIIOTHS.

OcHOBHbIE JTalbl HeOpraHudeckoi »sBomoonuu. Ilmaneraphas (Teosiormyeckas) 3BOJIOLUA.
Xumudeckasi 3BOJIIOLMS. AOMOTEHHBI CUHTE3 OPraHUYECKUX BEIIECTB M3 HEOpraHM4ecKux. OmbIT
C. Munnepa u I'. lOpu. O6pa3oBanue moauMepoB U3 MoHOMepoB. KoarepBaTHas rumoTesa
A.W. Onapuna, runore3a nepsuuHoro 0yinboHa /. Xonnaelina, renernyeckas runoresa I'. Mémnepa.
Pubosumer (T.Yex) u rumoreza «mupa PHK» V. I'mnbGepra. dopmupoBanue memMOpan u
BO3HUKHOBEHHE MPOTOKJIETKH.

Ucropus 3emiin u Metoapl €€ uzydyeHus. Mckonaemple opraHndyeckue octaTku. ['eoxpoHosnorus u
e¢ meroabl. OTHOCHUTENbHAS U a0COIOTHAS TEOXPOHOJOTH. | eoXpoHOIOrnYecKas mIKaisa: 30HHI,
3pbl, IEPUOJIBI, STIOXH.

HavanbHubie sTansl opranndeckoil sostonuu. [losBiieHre 1 3BONIONKS NMEPBBIX KIETOK. DBOJIOLUS
MeTtabonu3ma. Bo3HukHOBeHHE TepBbIX sKocucTeM. CoBpeMEHHbIE MUKPOOHBIE OHOIUIEHKH Kak
aHaJIor MepBBIX Ha 3emiie coobuiecTB. CTpoMaTonuTsl. [IpoKaprOTH U 3YKapUOTHI.
[Ipoucxoxaenne sSykapuoT (cuMOUOreHe3). OBOJIOINUOHHOE MPOUCXOXKICHHWE BHUPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpraHM3MOB.  BO3HMKHOBEHHME  OCHOBHBIX  TPYIIII
MHOT'OKJIETOYHBIX OpPTraHU3MOB.

OcHOBHBIE 3Tambl SBOJIONMM BBICHIUX pacTeHuil. OcHOBHBIE apomopdo3bl pacTeHuid. Boixon
pacteHuil Ha cymy. IlosiBneHue crnopoBBIX pacTeHUW M 3aBoeBaHME UMU cymu. CemMeHHbIe
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTECHHIA.

OcHOBHBIE 3Tambl BOJIOLUU KUBOTHOTO Mupa. OcHOBHBIE apoMopdo3bl KUBOTHBIX. Benackas
¢dayna. KeMOpuiickuii B3pBIB — IOSBICHHE COBPEMEHHBIX THIIOB. [lepBbIe XOpIOBBIE KUBOTHBIC.
XKuzup B Boje. OBomonus MO3BOHOYHBIX. [Ipoucxoxpenue ampuOuil u  penTUIMNA.
[TpoucxoxaeHne MICKONMHUTAIMUX # nTUI. [IpuHIn ximodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U TO3BOHOYHBIMU KHUBOTHBIMH CYIIIH.

Pa3Butue xu3HM Ha 3emie MO dpaM W TEpHOJaM: apXeil, MpPOTEpO30H, Maneo30i, Me3030i,
KaifHOo30#. OOI1as XapakTepucTUKa KJIMMaTa M reoJIoThYeckux npoieccos. [losBienue u pacuser
XapaKTepHBIX OPraHM3MOB. YTJeOOpa3oBaHME: €r0 YCIOBUS W BIMSHHE Ha Ta30BBI COCTaB
aTMoc(hephl.

MaccoBble BEIMUPAHHS — SKOJOTHUUECKHE KPU3UCHI Mponuioro. [IpudrHel ¥ CIEACTBUS MaCCOBBIX
BbIMUpaHui. COBPEMEHHBIN 2KONOTUYECKUI KpHU3UC, ero ocoOeHHocTH. [IpobieMa coxpaHeHHS
O6unopa3zHooOpasust Ha 3emIie.

CoBpemeHHas cucTeMa opraHnueckoro Mupa. [IpuHiuns! kinaccupukanuu opraHu3MoB. OCHOBHBIE
CHUCTEMATHUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoHcTpanuu:

[Toptpersr: @. Penu, JI. Cnannannanu, JI. [actep, .M. MeunukoB, A.W. Onapun, [l. Xonneiix,
I'. Ménnep, C. Mumnnep, I'. IOpu.

Tabmumbsr u cxembl: «Cxema ombiTa @. Pemu», «Cxema ombita JI. [lactepa 1o u3yuyeHutio
camo3apoxJeHus xu3Hu», «Cxema ombita C. Mumnepa, I'. FOpu», «3Jtanbl HeopraHM4ecKou
sBosoMmMy, «l'eoxpoHonmornyeckas mkana», «HauyanbHble STanmbl OPraHUYECKOW H3BOIOLUN,
«CxeMa o0pa3oBaHUs DYKapuOT MyTEM cuMOuoreHe3a», «CucreMa KuBoi mpupoAb», «CTpoeHue
BUpyca», «Apomopdo3bl  pacteHuit», «PuHnoduTH», «OIHOKIETOYHBIE  BOAOPOCIHY,
«MHOrOoKIEeTOYHbIE BOJOpOCHny, «Mxuy», «llanopotHukuy, «l'onocemeHnHble pacTeHUs», «Opraisl
IBETKOBBIX pacTeHui», «CxemMa pa3BUTHS JKUBOTHOTO MHpPa», «APOMOPGHO3bI >KHUBOTHBIXY,
«Ipocreiimmey, «Kumeunononoctusie», «I[lmockue dYepBu», «UneHucronorue», «PvIOBI»,
«3emHoBOAHBIEY, «lIpecmbikarommecs», «lItuup», «Mnekonutarommue», «Pa3BUTHE >XU3HU B
apXeucKou spe», «Pa3BUTHE KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BUTHE )KU3HU B NAIEO30MCKON
ape», «Pa3BuThe KHU3HM B ME3030MCKOM 3pe», «Pa3BUTHE XU3HM B KAMHO30MCKON 3pey,
«CoBpeMeHHasl CUCTEMA OPraHUYECKOr0 MUPaAY.



ObopynoBanue: repOapuu pacTEeHUH pPa3IUYHBIX OTHENOB, KOJUIEKIIMM HACEKOMBIX, BIIa)KHBIC
rpenaparsl KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIUM WIJIOKOYKHX, CKEJIETHl IMO3BOHOYHBIX
KUBOTHBIX, Yy4deJla NTHUIl U 3BEpeH, KOJUIEKIIUU OKAMEHEIOCTEH, MOJIE3HBIX UCKOMAEMBIX, MYJISKHI
OpPraHUYECKHUX OCTATKOB OPraHU3MOB.

Bupryansnas nabopatopnas pabora «MoxenupoBanue onbiToB Mumuiepa—lOpu 1o H3ydeHuio
abMOreHHOr0 CMHTE3a OPraHu4YeCKUX COeIMHEHUI B MepBUYHON aTMochepey.

JlaGopatopnas pabora «/3yueHne u onucaHue UCKOMAeMbIX OCTaTKOB JIPEBHUX OPTaHU3MOB.
[IpakTuueckas pabora «M3ydeHre ocoOeHHOCTEH CTPOSHUS PACTEHHI Pa3HbIX OTIIEIOBY.
[TpakTudeckas pabora «M3ydeHre 0COOEHHOCTEH CTPOCHHSI ITO3BOHOYHBIX YKHBOTHBIX).

. Tema 5. [IpoucxoxaeHue yenoBeKa — aHTPOIIOTEHES.

Pa3nens! u 3agaun aHTponoaorui. Meroibl aHTPOIIOJIOTUH.

CraHOB/IeHHE MPEACTAaBICHUM O MPOMCXOXKACHUM 4YeJIOBEKa. Peluruo3Hele  BO33pEHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxoAcTBO uenoBeKa € KUBOTHBIMH. CHCTEMaTH4YecKOe NOJIOKEHUE denoBeka. CBUIETENbCTBA
CXOJICTBA YEJOBEKA C JKMBOTHBIMH: CPaBHUTEIBbHO-MOP(OIOTHYECKUE, 3IMOPHOIOTHYECKHUE,
¢busnonoro-6uoxuMHUecKre, nopeneHyeckue. OTanYMs yeaoBeka OT KUBOTHBIX. [IpaMoxoxaeHue
U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rojIOBHOTO MO3ra M BTOPOM CHUTHAJIbLHON
CUCTEMBI.

JBmwxkyme cwibl ((akTopbl) aHTpororeHesa: OuoJorMYeckue, comuaibHble. COOTHOIICHHE
OMOJIOTMYECKHUX U COIUAIBHBIX (DaKTOPOB B aHTPOIOTEHE3E.

OcHOBHBIE CTaIMU aHTpoOIIOTreHe3a. PaHHne 4enoBekooOpa3Hble 00e3bsHBI (IPOKOHCYJIBI) U PaHHUE
MOHTUBI — OOIINE MPEIKU YEIOBEKOOOpa3HbIX 00€3bsH U JIOACH. ABCTPAIONUTEKU — JBYHOTHE
IIpEAKH JIoAeH. YenoBeK yMelblil, IEpBbIE U3TOTOBJICHUS OPYAUN Tpyna. YenoBek NpsAMOXOIsIIHAN
U TEepBbI BBIXOJ Jiofe 3a mpeaensl Adpuku. YUenoBek reiaenbOeprckuii — oOmuil mpemok
HEaH1epTaJIbCKOI0 YeJIOBEKa M YeJIOBEKa pa3yMHOro. YenoBek HeaHAEpPTAIbCKUM Kak BUJ JIIOJEH
XOJIOAHOT0 KJIMMaTa. YenoBeK pa3yMHBIM COBPEMEHHOI'O THIA, IEHUCOBCKHUI UYEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 3a npenenamu Adpuku. [laneoreneruka u najieoreHoMuKa.

DOBONIONUS  COBPEMEHHOTO 4YelioBeka. EcTecTBeHHBI OTOOP B MOMyNSALUAX — YellOBEKa.
MyTtaunonHslil npouecc U nonuMopdusMm. I[lomynsunoHHbIE BOJHBI, Apel] TreHoB, MUTpanus U
«a¢deKT OCHOBATEIIS» B MOMYJISALUAX COBPEMEHHOTO YEIOBEKa.

UYenoseueckue pacel. [lonsitue o pace. bonpiime pacel: eBporneoniHas (€Bpa3uiickas), aBcTpajio-
HerpouaHas (9KBaTOpHalbHas), MOHIOJOWIHAs (Aa3MaTCKO-aMepuKaHCKasi). Bpems u nytu
paccenieHusi yeloBeKa IO IlaHeTre. EMUHCTBO denoBeueckux pac. HayuHas HecOCTOATENbHOCTb
pacuzma. IlpucnocoOneHHOCTh YeloBEeKa K pa3HbIM YCIOBHSAM OKpYsKarolled cpensl. BausHue
reorpaduyeckoil cpeapl U apeiida reHoB Ha MOP(HOIOTHIO U (PU3UOJIOTUIO YETTOBEKA.
MexaucuUIUIMHApHbIE METO/Ibl B (U3NYEeCcKOl (OMOJIOrnYecKoil) aHTPOIOJOTHH. DBOJIIOLMOHHAS
AHTPOIOJIOTUS U MaJICOAHTPOIIONOTHS YEJIOBEUECKUX MOMYJISIHi. buoconuanbHble nccieIoBaHus
IPUPOJIBI YeloBeKa. MccneqoBanue KOIBOMIOUN OMOJIOITMYECKOT0 U COIIMAIbHOTO B YEJIOBEKE.
JeMoHcTpanuu:

IHoprpersr: Y. lapsun, JI. JIuku, 5.41. Porunckuii, M.M. I'epacumos.

Tabmuipl U cxembl: «MeToIbl aHTPOTOJIOTHHY, «I 0JIOBHON MO3T ueloBeKa», «HemoBekooOpa3HbIe
00e3bstHb», «CKeNeT YeloBeKa M CKeJeT IUMIaH3e», «PyIUMEHTh W aTaBU3MBD», «JIBUXKYyIIHE
CIJIBI aHTPONOTeHe3a», «IJBOIIOIMOHHOE JApPEBO YENOBEKa», «ABCTpalonUTeK», «YemoBek
ymenbli»y, «YenoBek — mpsaMoxondmui», — «JleHucoBckui  4yenoBek» — «Heanaepranbub»,
«KpomanboHIBDY, «[Ipeakn yenoBekay, «Tarbl I3BOIOLUHN YEJI0OBEKay, «Pacel uenoBekay.
Ob6opynoBaHue: MyJISDKA OKaMEHEIOCTe!, IPeAMETOB MaTepUaIbHOM KYJIbTYphI IPEIKOB YEIOBEKa,
penponykiuu (dororpadun) KapTUH € MHUDOTOTHUYECCKUMHU u  ONONEHCKUMHU CIOKeTaMu
MPOUCXOXKACHUST dYeJoBeKa, (oTorpaguu HAXOMOK HCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJeT
YyeloBeKa, MOJIENb Yepera ueloBeKa M yepena MIMMIaH3€, MOJEiIb KHCTH YeloBeKa M KHCTU
LIMMIIaH3€, MOJAEIIN TOPCA MIPEIKOB YEJIOBEKA.



Jlaboparopnass pabora «M3ydeHne OCOOEHHOCTEW CTPOEHUS CKEJeTa YeNIOBEKa, CBS3aHHBIX C
MPSIMOXOKJICHUEM.

[TpakTuyeckas padora «M3ydeHue SKOIOTHYECKUX alalTalluii YeITOBEKa.

.Tema 6. Dxonorus — Hayka O B3aUMOOTHOILIEHUSX OPTaHU3MOB M HAJOPraHU3MEHHBIX CHCTEM C
OKpY>Karollen cpesion.

3apoxaeHue W pa3BuTue dKojoruu B Tpynax A.['ymGonbnara, K.®. Pynse, H.A. CeBepiiona,
3. I'ekkens, A. Tencnu, B.H. Cykauéna. Pa3nensl u 3anaun 3xosioruu. CBs3b IKOJIOTUU C APYTUMU
HayKaMH.

Metoner skonoruu. [lomeBbie HaOMIOACHUS. DKCIEPUMEHTHI B JKOJOTHUHU: TPUPOIHBIE U
naboparopuble. MojenupoBaHue B SKOJOTHH. MOHUTOPHHI OKpYXaromiel cpeabl: JOKaIbHBIMH,
PEruOoHANIbHBIN U TJI00AJIbHBIN.

3HaueHUe HKOJIOTUYECKUX 3HAHUM A YeloBeKa. DKOJOTHYeCKOe MHUPOBO33PEHHE KaK OCHOBA
CBSI3€H 4YEJIOBEUECTBA C MPUPOA0N. POPMUPOBAHUE IKOJIOTUYECKON KYJIBTYPbl U 3KOJIOTHYECKOU
IrPaMOTHOCTH HaceJIeHUSI.

JeMoHcTpanuu:

[Toptpetsr: A. I'ym6oasat, K.®. Pynbe, H.A. CeBeprios, D. I'ekkens, A. Tencnu, B.H. Cykaués.
Tabmuubr u  cxembl: «Pazmensl skomorum», «Metonbl skosoruny, «CxemMa MOHUTOPUHTA
OKpY>KaroIen Cpeb».

Jlaboparopuas padota «/3y4eHre METOI0B IKOJIOTUICCKUX UCCIICTIOBAHUIN.

Tema 7. Opranusmsl u cpefia OOUTaHUS.

Dkosiornueckue (axkTopel U 3aKOHOMEpPHOCTH uX JAeicTBusA. Kiaccudukaius 3KOJIOTHMUECKHX
dakTopoB: abuoTuyeckue, OWOTHUECKHE, aHTpomoreHHble. OOIIME 3aKOHOMEPHOCTH JIEHCTBUS
skosnornueckux (axrtopos. IlpaBuno munumyma (K. IlInpenrens, FO. JInbux). TonepaHTHOCTD.
DOBpUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Ab6unornueckue Qakroppl. CBer Kak 3Konorudeckwii ¢akrop. JlelicTBue pa3HBIX y4YacTKOB
COJTHEYHOTO CIIEKTpa HAa OPraHM3MbL. JKOJOTMUYECKHE TPYIIbl PACTEHUH U J>KUBOTHBIX I10
OTHOIIIEHUIO K cBeTy. CurHaibHas poib cBeta. oronepuoausm.

Temnmepatypa kak okomoruyeckuit ¢akrop. [eiictBue TemmepaTyppl Ha  OpPraHU3MBI.
[TolikmioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MBblL. DBPUTEPMHBIC U CTEHOTEPMHBIE OPTaHU3MBI.
BrnaxnocThs kak skomorudeckuit dakrop. [lpucrnocobnenust pacteHuid K MOJACPKAHUIO BOJHOTO
Oamanca. Knaccudukanus pacTteHud 1o OTHOIIEHHIO K Boje. I[IpucmocoOieHusi »XKMBOTHBIX K
M3MEHEHUIO BOJIHOTO PEKUMA.

Cpensl  oOWTaHWsT OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAs, TIOYBEHHAs, TIIyOMHHAas
MOMAMOYBEHHAs, BHyTpUOpraHu3MeHHas. {OU3UKO-XUMUYECKHE OCOOCHHOCTH Ccpel OOWTaHUA
opranu3moB. [IpucrocobnaeHus OpraHu3MoOB K KU3HU B PA3HBIX Cpeax.

buonornueckue putmbl. BHemHune u BHyTpeHHUE pPUTMBL. CyTOYHBIE M TOAWYHBIE PHUTMBL.
[Ipucnoco0aeHHOCTh OPraHNU3MOB K CE30HHBIM U3MEHEHHUSM YCIOBH KU3HHU.

XKuznennsle Gopmbl opranu3MoB. [loHsTue o xu3HeHHOU popme. KuzHeHHbIe POPMBI PacTEHUN:
NIEPeBhs, KYCTApHUKHU, KYCTAPHUYKH, MHOTOJIETHHUE TpaBbl, OJHOJETHUE TpaBbl. JKU3HEHHBIC
(OpMBI KUBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a3pOoOHMOHTHI. OcOoOEHHOCTH CTpOEHHS M oOpasza
KU3HHU.

buotnueckne dakTopel. Buapl OMOTHUECKMX B3aUMOJCUCTBUN: KOHKYPEHIUS, XHUIIHUYECTBO,
cuM6mo3 u ero gopmel. [lapasutusm, Koomnepaius, MyTyaaTu3M, KOMMEHCATN3M (KBapTHPAHTCTBO,
HaxJIeOHN4UecTBO). Herpoduueckue B3ammopeicTBus (Tomuueckue, popuueckue, abpudeckue).
3HavyeHre OMOTUYECKHX B3aWMOJEHCTBUM JIJIsi CYIIECTBOBAaHUS OPTaHU3MOB B cpejie OOWTaHWS.
[IpuHIKIT KOHKYPEHTHOTO UCKIIFOUEHHUS.

JleMoHcTpanuu:

Tabmuier 1 cxembl: «Okonorndeckue (GpaxTopsr», «CBETOBOU CHEKTPY», «IKOJIOTHUYECKHE TPYIIIHI
KUBOTHBIX 10 OTHONIICHHIO K CBeTy», «TeIUIOKpOBHBIE >KHBOTHBIE», «XOJIOJHOKPOBHBIE
KUBOTHBIEY», «DU3NOIOTUYECKUE aJanTallii KUBOTHBIX», «Cpenbl OOWTaHHUS OPTaHU3MOBY,



«buonornueckrne puTMbl», «Ku3HEHHBIE (OPMBI pacTeHHit», «Ku3HeHHbIE (OPMBI KUBOTHBIXY,
«IJKOocucTeEMa IMIMPOKOIMCTBEHHOTO Jecay, «IJKOCHUCTEMAa XBOMHOro seca», «llenm mnutanus»,
«Xunan4ectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcamuzm.
Ob6opynoBanue: repOapuul pacTeHUM M >KUBOTHBIX, NMPUCHOCOOJIEHHBIX K BIUSHHUIO PAa3IUYHBIX
IKOJIOTHYECKUX (HAKTOPOB, TepOapuu CBETONMIOOMBBIX, TCHEMIOOMBBIX M TEHEBBIHOCIUBBIX
pacTeHuii, CBETOIOOMBbBIC, TEHEIIOOUBbIE U TEHEBBHIHOCIMBBIE KOMHATHBIE PAacTE€HUs, repOapuu u
KOJIJICKIIH TETIJIOMI0OUBBIX, 3MMOCTOMKIX, MOPO30YCTOMUMBBIX PAacTEHU, dYydela NTUIl U 3BEpeH,
repOapuu pacTeHui, OTHOCSIIUXCS K TUrpoduTam, kcepoduram, Mme3opuraM, KOMHATHBIE PACTEHUS
JAHHBIX TPYII, KOJUJICKIIMH XUBOTHBIX, OOMTAIONIMX B Pa3HbIX Cpelax, repOapuu M KOJUICKIUU
pacTeHuii U >KUBOTHBIX, OOJaJalOlIUX YepTaMH MPUCHOCOOIEHHOCTH K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HH, TepOAPUU U KOJUICKIIUU PACTCHHUH W >KUBOTHBIX PAa3IMYHBIX KU3HEHHBIX (HOpM,
KOJUIEKIIMU KUBOTHBIX, yYaCTBYIOIIUX B PA3IUYHBIX OMOTHUECKUX B3aUMOJICHCTBUSAX.
Jlaboparopnas paboTa «BpIsBICHHE TPUCTTIOCOOICHUI OPraHU3MOB K BIUSHUIO CBETA.
Jlaboparopnas pabota «BpisiBieHue mpucnocoOaeHui OpraHu3MOB K BIUSHUIO TEMIIEPATyPhD».
Jlaboparopnas paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTCHHI U3 Pa3HBIX MECT OOUTAHHUSI.

. Tema 8. DK00THs BUIOB U OMYJIALIUH.

DKOJIOTHYECKUE XapaKTepUCTUKHU Tomyisuuu. llomymnsiusa kak Ouonorumdeckas cuctema. Pomb
HEOJIHOPOJAHOCTH Cpelbl, (U3NYeCKuX OappepoB M OCOOCHHOCTEW Ouonoruu BUIOB B
(OpMUPOBAaHUH MPOCTPAHCTBCHHON CTPYKTYphI MOMyJsiuid. OCHOBHBIC TOKA3aTEH MOMYJISIHH:
YHUCJIEHHOCTb, INIOTHOCTh, BO3PACTHAS U T0JIOBAask CTPYKTYpPa, POKIAEMOCTh, IIPUPOCT, TEMI pOCTa,
CMEPTHOCTb, MUTPAITHSI.

DKoJioruueckas CTpykrypa nonyssauui. OLeHKa YUCJIEHHOCTH NOMysinuu. JuHaMuka nonysisuuu
u e€ perynanus. buotudeckuit moTeHIMaN Monysauuu. MoaenupoBaHue AUHAMUKH TOMYJISIUU.
KpuBble pocra uyucineHHoctu mnonyisiuud. Kpuble BbpDKHBaHUS. Perynsiuus YuCIEHHOCTH
MOMYJISIIIAIA:  POJTb (PAaKTOPOB, 3aBUCANIMX H HE 3aBUCSIIMX OT IUIOTHOCTH. OKOJIOTHYECKUE
ctpareruu BunoB (I- u K-ctparerun).

[Tonsitue 06 skomornueckoi Humie Buga. Mecroooburanue. MHOromMepHasi MOJIETb YKOJIOTHYECKOM
aumn .M. Xatunacona. Pasmepbl 3kosormueckord Huliv. [loTeHmanbHas W peanu3oBaHHAA
HUIIIN.

Bun xak cucrema nonyinsiiuii. Apeasibl BU10B. Buabl 1 MX )KM3HEHHBIE CTPATETUU. DKOJIOTUYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJIEHUS W MUIpalUil >KMBOTHBIX. BHOJOTMYECKHE WHBAa3UU YYKEPOIHBIX
BH/JIOB.

JleMoHcTpanuu:

IToprper: .M. XatunHCOH.

Tabmumel U cxembl: «JKOJOTHYECKHE XapaKTepUCTUKU momyisiun», «lIpoctpancTBeHHas
CTpyKTypa monynsnun», «Bo3pactHple mnupamuabl nonyasanuny, «CKOpPOCTb — 3aceieHus
MOBEPXHOCTH  3€MJIM  pa3IMYHBIMU  OpraHu3MaMm», «MoJenb  3KOJOTMYECKOW  HUIIH
J.W. XaruuHCOHa.

Ob6opynoBanue: repOapuu pacTeHUN, KOJIJIEKIIUU )KUBOTHBIX.

Jlaboparopnast pabota «I[IpucnocoOneHus: ceMsiH paCTeHUHN K PACCETICHHUIOY.

. Tema 9. Dkonorust coo0IIeCTB. DKOTOTUIECKUE CHCTEMBI.

CoobmecTBa oprann3MoB. bruorieHos u ero cTpykrypa. CBsi3u MEXly OpraHu3MaMH B OMOIIEHO3E.
Okocuctema kak oTkpbiTas cuctema (A.Jl. Tencnu). DyHKUMOHAIBHBIE OJOKM OpPraHU3MOB B
9KOCHUCTEME: TIPOYIIEHTHI, KOHCYMEHTHI, peyleHThl. Tpoduueckne ypoBHU. Tpodudeckue 1enu u
cetn. AbuoTndeckne O10Ku dKocucTeM. [IouBel U UBl B dKocucTeMax. KpyroBopoT BemiecTB u
MMOTOK PHEPTUHU B SKOCHUCTEME.

OcHOBHBIE TIOKa3aTelld KOCUCTEMBbl. buomacca u npoAyKius. DKOJIOTMYECKUE MUPAMUJIbI YHCEIl,
OMOMAacChl U YHEPIHH.

HampaBriieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYyKIecCHH. [lepBUYHBIE U BTOpPUYHBIC



CYKLIECCMM M WX NPUYUHBL. AHTpPONOIeHHBbIE BO3ACUCTBUS Ha Ccykueccud. KimmakcHoe
coobmiecTBo. buopasHooOpasue M MNOJHOTa KpPYyroBOpoTa BEUIECTB — OCHOBA YCTOWYHBOCTHU
co00IIeCTB.

[IpupoaHbIe 3KOCUCTEMBI.

AHTpPOIIOT€HHBIE 3KOCHUCTEMBI. Arpo’kocucTeMa. ArpoueHos. Paznuuns Mexay aHTpOIOTr€HHBIMU
Y IPUPOTHBIMH SKOCHUCTEMAaMHU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. loponckas ¢iopa u dayHa.
CuHanTponu3anus ropojckot aynsl. buonoruueckoe n xo3sHUCTBEHHOE 3HAUEHUE arPOIKOCUCTEM
1 ypOO3KOCHCTEM.

3aKOHOMEPHOCTH (OPMUPOBAHUS OCHOBHBIX B3aMMOJCHCTBHI OpPraHM3MOB B 3KOCHUCTEMaX.
[IepeHoc »Hepruum M BELIECTB MEXAY CMEKHBIMH 3KOCUCTEMAMH. Y CTOMYHMBOCTH OPraHU3MOB,
MOMYJISILIUI U SKOCHCTEM B YCIIOBUSX €CTECTBEHHBIX M aHTPOIMOTEHHBIX BO3ACHCTBUIA.
MeTom0510THsI MOHUTOPHHTA €CTECTBEHHBIX U AHTPOIIOTEHHBIX YKOCHCTEM.

JleMoHcTpanuu:

IToprper: A. 1. Tencuu.

Tabmusr u cxembl: «CTpykTypa OHOIIEHO3a», «IKOCHUCTEMa UIIMPOKOJIMCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jiecay, «DYyHKIMOHAJIbHBIE TPYIIBI OPraHU3MOB B JKOCHUCTEME»,
«KpyroBopor BemectB B dKocucteme», «llemnm mnuTaHus (macTOuiHas, JETPUTHAs),
«IKOJOTUYECKas MUPAMHIA YUCET», «IKOJOTHUECKash mupamuga OMoMacch», «IKOJIOTHYecKas
nupamuia suepruny», «Ob6pa3zoBanue O6onora», «llepBuuHas cykueccus», «BoccraHoBieHue neca
mocye moxkapa», «JKocucTeMa o3epay, «ArporeHo3y», «KpyroBopor BemiecTB U MOTOK SHEPTUU B
arpouieHozey, «IIpuMepsl ypOOIKOCUCTEM.

Ob6opynoBanue: repOapuu pacTeHHA, KOJUICKIIMH HACEKOMBIX, Uydella NMTHIl U 3Bepel, repoapuu
KYJIbTYPHBIX U JUKOPACTYUIUX PACTCHUI, aKBAPUYM KaK MOJIENIb SKOCHUCTEMBI.

[TpakTuyeckas padora «M3ydyeHnue u onrucanme ypooIKOCUCTEMBI.

Jlaboparopnas pabota «M3ydeHue pa3HOOOpa3us MENKUX MOYBEHHBIX WICHHCTOHOTHX B Pa3HBIX
9KOCUCTEMAX».

OKckypeusi «OKCKypcus B THUIHYHBIN OuoreoneHo3 (B 1yOpaBy, OepesHsK, €IbHUK, Ha
CYXOJI0JIbHBIN UM TOMMEHHBIN JIYyT, 03€p0, O0I0TO)».

DKcKypeust «IKCKYpCHs B arpodIKOCUCTEMY (Ha TMOJIe WIM B TEIUTMYHOE X03HUCTBO)».

. Tema 10. buocdepa — rnmobanbHast sKocucTema.

buocdepa — obuiennanerapHas o6osiouka 3emiu, TJe CYIIECTBYEeT WM CYIIECTBOBala >KU3Hb.
PazButue npeacrasiaenuit o buochepe B Tpynax J. 3rocca. Yuenue B.M. Bepraackoro o ouocdepe.
Ob6nactu 6uocdeps! u €€ coctas. XKuBoe BemecTBo 6Mocdepsl U ero QyHKIUH.

3aKOHOMEPHOCTH  CyliecTBOBaHUsl Ouocdepsl. OcobeHHOCTH Ouocdepsl Kak TI0O0aTbHOU
skocucTembl.  /luHamuyeckoe  paBHoBecue B Ouocdepe. KpyroBoporel  Bemiects U
OnoreoxuMHUecKne HUKIbI (yriiepoaa, a3ora). PurmuuHocts siBneHuil B 6uocdepe.

3oHanbHOCTh OHOcheprl. [lonsTue o Ouome. OCHOBHbIE OMOMBI CYIIM: TYHIpa, XBOWHBIE Jeca,
CMEUIaHHbIE W IIMPOKOJIHMCTBEHHBIE JIeca, CTENH, CaBaHHbBI, IyCTHIHHU, TPONUYECKHE Jeca,
BBICOKOTOPBs. Kiumar, pacTuTenbHbBIN U )KUBOTHBINA MUP OMOMOB CYIITH.

CrpykTypa u (QYyHKIUS >KUBBIX CHCTEM, OIlEHKAa MX PECYpCHOrO MOTEHIHala U OuochepHBIX
GyHKIHH.

JleMoHcTpanuu:

IToptpetsr: B.W. Bepnanckuii, 3. 3rocc.

Tabmumpt u cxemsbl: «I'eochepsr 3emmny, «KpyroBopoT azora B npupone», «Kpyrosopot yriaepoaa
B npupoje», «KpyroBopot kuciopoaa B npupojie», «KpyroBopot Bozsl B npupozae», «OCHOBHBIE
omombl cymmy», «Kmumatudeckume mosica 3emum», «TyHapa», «Taira», «CMemIaHHBIA JIECH,
«IupoxonucTBeHHBIH Jecy, «Crenby, «CaBanHay, «IlycToiHmy, « Tponuyeckuit gecy.
ObopynoBanue: repoapuy paCTeHUN Pa3HbIX OMOMOB, KOJUIEKITUH KHBOTHBIX.

. Tema 11. YenoBek u okpy:xaromiasi cpena.



DKoJIoTHYeCKHe KPHU3UCHI M WX TNpHUMHBL Bo3neiicTBue denoBeka Ha Ouocdepy. 3arpsizHeHue
BO3AYyIIHOW cpenpl. OXpaHa Bo3ayxa. 3arpsi3HEHHWE BOJHOM cpeabl. OxpaHa BOIHBIX PECYpPCOB.
Pazpymienue noussl. OXxpaHa MoYBEHHBIX pecypcoB. 3MeHeHue kiuMmara.

AHTpPONIOT€HHOE BO3JEHCTBHE HA PACTUTEIbHBIA M KUBOTHBIM MuUp. OXpaHa pPACTUTEIBHOIO H
AKHUBOTHOTO MUpa. OCHOBHbIE NPUHIUIIBI OXpaHbl Ipupobl. KpacHbsle kHUru. Ocobo oxpaHsemble
npupoausie Tepputopun (OOIIT). boTanuveckue caapl ¥ 300JI0THYECKHE TTAPKHU.

OCHOBHbIE TPUHLUIBl YCTOMYMBOIO pa3BUTHUs 4YEJIOBEYECTBA U IpHUpoAbl. PannonanbHOE
MPUPOJONOIB30BaHUE M COXpaHEeHHuEe Ouonoruyeckoro pasHoodbpasus 3emun. OOuue
3aKOHOMEPHOCTH TJIO0AIBHBIX 3KOJIOTMYECKHX KpH3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpHU3uca U
€r0 BEpPOSITHBIE MTOCIIEICTBUSI.

Pa3BuTrie METO10B MOHUTOPUHIA PA3BUTHSI ONIACHBIX TEXHOIECHHBIX ITPOLIECCOB.

JleMoHcTpanuu:

Tabmuupel U cxembl: «3arpsi3HeHHE aTMOChepbl», «3arps3HeHue ruapocepbl», «3arps3HeHue
nouBbl», «llapHuKOBBIT >PdexT», «Ocob0 oxpaHseMble NPUPOIHBIE TeppuTOpum», «Mogenu
YIPaBIEMOT0 MUPay.

Ob6opynoBanue: ¢ororpadun OXpaHIEMbIX PACTCHHH M >KMBOTHBIX KpacHoil kHurum Poccuiickoit
®enepaunn, KpacHOl KHUTH perHoHa.

. [Imanupyembie pe3ynbTaThl OCBOCHHS MPOrPaMMBI MO OHOJOTHMM HA YpOBHE CpeIHero o0uiero
o0Opa3oBaHwUs.

. ®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ydbTaTaM OCBOCHHs OOYyYaIOIIMMHUCA MPOrpaMm
CpeHero oo1ero 00pa3oBaHus: TMUHOCTHBIE, METAIIPEIMETHBIE U MPEIMETHBIE.

B cTpykType JMYHOCTHBIX pE3YyJIbTaTOB OCBOEHHUS IMPOrPaMMbl MO OHOJOTHH BbIIEICHBI
CJIEIYIOIME COCTABJISIONINE: OCO3HAHUE 00YUYAIOIUMHUCS POCCUNUCKON IPaKIaHCKOW UJIEHTUYHOCTH
— FOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEAEIICHUI0, HATMYME MOTUBALUU K
00y4eHHI0 OMOJIOTHH, IIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JTMYHOCTH HA OCHOBE
KIIFOUEBBIX LIEHHOCTEH M UCTOPUYECKHUX TPAJAULUN Pa3BUTHs OMOIOTUYECKOTO 3HAHUS, TOTOBHOCTD
U CIOCOOHOCTh OOY4YaloOIIMXCS PYKOBOJACTBOBAaTbCS B CBOEH JEATEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU yCTAHOBKAaMH, MPUCYIIMMU CHUCTEME OHOJIIOTMYECKOr0 O0pa30BaHUs, HaIU4ne
MIPABOCO3HAHUS DKOJOTHUYECKOW KYJIBTYpHI, CIIOCOOHOCTH CTaBUTh IEHM W CTPOHUTH KU3HCHHBIC
TIJIAHBI.

. JINUHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTrpaMMbl 110 OMOJIOTUU JOCTUTAIOTCS B €UHCTBE yueOHOU
U BOCHHUTATEIbHOW JESITENIbBHOCTU B COOTBETCTBUH C TPAAULUUOHHBIMH POCCHUMCKUMU
COIIMOKYJIbTYPHBIMUA, HUCTOPUYECKUMHU U JTYyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMH, MPUHSATHIMH B
o0IIecTBe MpaBUJIaMM W HOPMaMHU IOBEIEHUS M CHOCOOCTBYIOT IpolieccaM CaMOIO3HAHU,
CaMOBOCIIUTAHUS W CaMOPA3BUTHSI, Pa3BUTHsI BHYTPEHHEW MO3MLIMU JIMYHOCTH, MaTpUOTHU3MA U
YBaXEHUS K 3aKOHY W TIPaBOMOPSAIKY, YEJIOBEKY TpyJa M CTaplieMy IOKOJICHHIO, B3aHUMHOTO
yBaXKeHMsI, 0EpPEKHOT0 OTHOIICHUS K KYJIbTYPHOMY HACIEAMIO U TPAIULUSM MHOTOHAIIMOHAIBHOTO
Hapoza Poccuiickon denepannu, NpUpoOaEe U OKPYXKAKOLLIEH cpeie.

. JINUHOCTHBIE Pe3yabTaThl OCBOCHMsSI ydeOHOro mnpeamera «bHONOrUsS» MOIKHBI OTpaXkarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroIUXcs PYKOBOJACTBOBATHCSA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOM 1IEHHOCTHBIX OPHEHTALU, TO3UTUBHBIX BHYTPEHHUX yOE€XKIIEHUH,
COOTBETCTBYIOLINX TPAIUIIMOHHBIM LEHHOCTSIM POCCUHCKOTO OOIECTBA, pAaCIIUPEHUE KU3HEHHOTO
OTIBITa U OMBITA ACSITEILHOCTH B IPOLECCE PEeaTM3allii OCHOBHBIX HAIlpaBJIEHUN BOCIIUTATEIbHOMN
NEeSATEIbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpax1aHCKOTO BOCITUTAHHSL:

C(OPMHUPOBAHHOCTh T'PAXKIAHCKOW MO3UIUHN OOYYaroIerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOT0 001eCTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U MPABOMOPSAKA;
TOTOBHOCTb K COBMECTHOM TBOPYECKON EATEIBHOCTH MPU CO3JaHUM YUEOHBIX IPOEKTOB, PEIICHUU
y4eOHBIX ¥ MMO3HABATEIBHBIX 33/1a4, BHITOJHEHUU OUOJIOTMUECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH ONpPEIENSITh COOCTBEHHYIO TMO3UIMIO 1O OTHOIICHWIO K SIBICHUSM COBPEMEHHOMN
JKM3HHU U OOBACHATH €€;

YMEHHE YYUTHIBATh B CBOMX JACHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOICHCTBUS JIFOIeH
C Pa3HBIMU YOKIECHUSAMU, KyIbTYPHBIMU IEHHOCTAMU U COLUAIBHBIM MOJOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIIECCE COBMECTHOTO BBIMOJIHEHUS YIEOHBIX, TTO3HABATEIBHBIX
U HCCIEIOBAaTEIbCKUX 337a4, YBAXXUTEJIBHOIO OTHOLIEHHWS K MHEHHUIO ONIOHEHTOB IIpH
00CYKJICHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPKAHMS;

TFOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU IE€ATEIbHOCTH;

2) MaTpHOTHYECKOTO BOCIIUTAHHMS:

c(OPMUPOBAHHOCTh POCCUNUCKOMN TPa’kJaHCKOW MACHTUYHOCTH, MATPUOTU3MA, YBAXKEHHUS K CBOEMY
HapOJy, YyBCTBa OTBETCTBEHHOCTH Iepel PoauHoMi, ropaocT 3a CBOM Kpaii, cBOo Poauny, cBOM
SI3bIK U KYJbTYpPY, POILIOE U HACTOALLEE MHOTOHALIMOHAJIBHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOILIEHWE K NPUPOJAHOMY HACIEOUI0O U IMAMSITHUKAM MTPHUPOJBI, JOCTUKEHUSIM
Poccun B Hayke, UCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OIIGHMBATh BKJIAJ] POCCHUHCKMX YYEHBIX B CTAHOBICHHE WM Pa3BUTHE OWOJIOTHH,
MOHUMAHUS 3HAUYCHHUs] OWOJOrMM B TO3HAHUM 3aKOHOB NPUPOJIBI, B JKM3HM YeNOBEKa U
COBPEMEHHOI0 00I11eCTBA;

ujeitHas yoe:xxqI€HHOCTh, TOTOBHOCTh K CIYXEHHIO U 3ammre OTedecTBa, OTBETCTBEHHOCTH 32 €ro
cyas0y;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHHUSL:

OCO3HAHME AYXOBHBIX LICHHOCTEN POCCUIICKOT0O HApOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHHUS,

CIIOCOOHOCTh OIICHMBATh CUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTUPYSACh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOMUUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHHUE K CBOUM POIUTENSIM, CO3JAaHUI0 CEMbU HA OCHOBE OCO3HAHHOIO
MPUHATUSA LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAuLUsAMU HapoaoB Poccuu;

4) 3CTETHYECKOTO BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYash OSCTETUKY ObITa, HAyYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHUE SYMOITMOHAIIBHOTO BO3JCHCTBUS KUBON IPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEHHMIO B Pa3HbIX BHJIaX HCKYCCTBA, CTPEMJICHHE MPOSBIATH KAauyecTBa
TBOPYECKOMN JTUYHOCTH;

5) ¢usnueckoro BOCIUTAHHUS:

MOHUMaHWE W pealu3alus 310poBoro u Oe3omacHoro obpasza Ku3HH (30pOBOE IHTAHHE,
COONIOICHNE THUTMEHUYECKHX MPaBHI U HOPM, COANIaHCHPOBAHHBIM PEXHUM 3aHITHA U OTIbIXA,
perymsipHas pu3nyeckast akTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO ¥ KOMIIETEHTHOT'O OTHOIICHHMSI
K COOCTBEHHOMY (hU3HUECKOMY U ICUXHUYECKOMY 3/I0POBEBIO;

MMOHUMAHKE IIEHHOCTU TPABWI WHIWBHAYAIHHOTO M KOJJIEKTMBHOTO O€30MMacHOrO IOBEJICHUS B
CUTYALUSX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE TMOCJIEICTBUI U HETIPUATUS BPEAHBIX MPUBBIYEK (YIIOTPEOJICHHS aJIKOTOJIsI, HAPKOTHKOB,
KypeHHs1);

6) TpyI0BOTO BOCITUTAHUS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTePCTBA, TPYAOTIO0HE;

TOTOBHOCTh K AaKTHBHOM JIESITEIIBHOCTH TEXHOJOTUYECKOW W COIMAJIbHOW HaIpPaBICHHOCTH,
CHOCOOHOCTH HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO AESITETLHOCTD;
WHTEpEC K pa3nudHbiM cdepam npodeccHoHaTbHON JeATeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOpP Oynyiiel mpodeccuu 1 pean30BbIBaTh COOCTBEHHBIC KIU3HEHHBIC TUTAHBI;
TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHMIO HA TIPOTSHKEHUHU BCEH KU3HM;

7) 3KOJOTHYECKOTO BOCITUTAHHUS:



HKOJIOTHYECKHU I11eJIECO00Pa3HOe OTHOIICHUE K MPHUPOJIE KaK MCTOUHUKY KHU3HU Ha 3emiie, OCHOBE
€€ CyIlECTBOBaHMS,

MOBBIIIEHUE YPOBHS IKOJOTHUECKON KYIbTYphl: MPUOOPETEHHUE OMbITA IJIAHUPOBAHUS TIOCTYITKOB U
OLICHKHM MX BO3MOJKHBIX IIOCJIEACTBUN I OKPYXKAIOLIEH CPENbI;

OCO3HAHME TII00AILHOTO XapaKTepa KOJIOTHYECKUX MPoOIeM U IyTel UX PeLICHuUs;

CIIOCOOHOCTh MCIOJB30BaTh MpPHOOpETaeMble NMPU U3yYECHUHM OUOJIOTHM 3HAHMS W YMEHUS IIpH
peleHn: MpodIieM, CBSI3aHHBIX C PAlMOHAIBHBIM IMPHPOJIONONIE30BAaHIEM (COOIIIOICHHE TPaBHII
IIOBE/ICHUS B IIPUPOJIE, HAIIPABJIICHHBIX HA COXPAHEHUE PAaBHOBECHS B DKOCUCTEMAX, OXpaHy BUJIOB,
aKocucTeM, orochepsl);

AKTUBHOE HENpPUATHE IEHUCTBUM, IPHUHOCAIIMX BpE] OKPY)KAIOIIEH NPUPOJHOU Cpene, yMEHue
MIPOTHO3UPOBATh HEOJArONPHUATHBIE SKOJIOTUYECKUE TOCIEACTBUS MPEAIPUHIMAEMbIX ACHCTBUHN U
IIPEIOTBPALLATD HUX;

HaJIMUMe Pa3BUTOIO SKOJIOIMUYECKOIO MBIIUIEHUS, SKOJIOIMUYECKON KYIbTYpPBl, OIBITA A€ATEIbHOCTU
JKOJIOTMYECKON HAIPABIEHHOCTH, YMEHHMS PYKOBOACTBOBATHCA HMHU B II03HABaTEJIbHOM,
KOMMYHUKAaTUBHOM M COLMAIBHOW IIPAKTUKE, TOTOBHOCTH K YYacTHIO B IIPAKTUYECKON
JESTEIIbHOCTH SKOJIOITMYECKOM HAIIPaBICHHOCTH;

8) LIEHHOCTH HAyYHOTO MTO3HAHMUSL:

c(OPMHUPOBAHHOCTH MUPOBO33PEHNUSI, COOTBETCTBYIOLET0 COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH
1 OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO HA JMAIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOETO MECTA B IOJIUKYJIBTYPHOM MUPE;

COBEpIICHCTBOBAHUE SI3bIKOBOM U YMTATEIBCKOM KYJIbTYPhl KaK CPEACTBA B3aUMOJICHCTBUS MEXY
JIOJbMU U ITI03HAHUS MUPA;

NOHMMaHUE CHeUUPUKUA OHOJIOTUM KaK HayKd, OCO3HaHUs €€ poiu B (QOPMHUPOBAHUU
palMOHAIBHOIO HAYYHOTO MBIIUICHHSI, CO3/IaHUM LIEJIOCTHOTO IPEACTaBICHUs 00 OKpyKarolleM
MHUpE KaK O €IMHCTBE IMPUPOIBI, YEIOBEKa U 00IIECTBa, B TIO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH
U peLIeHUH NPo0JieM COXpaHEHUs IPUPOJIHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JUISI COBPEMEHHOH NMBUJIM3AIMU: 00ECTIEYeHUs] HOBOTO
YPOBHS Pa3BUTUSl MEAMLUHBI, CO3/1aHUE NEPCHEKTHBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX peIIaTh
pecypcHble MpoOJEeMbl pPa3BUTUS 4YEJIOBEYECTBA, IIOMCKAa IMyTeW BbIXOJA U3 TJI00ANbHBIX
HKOJIOTHYECKUX IMpo0JieM M obOecrieueHus nepexoja K YCTOHYMBOMY Pa3BUTHIO, PALMOHATBHOMY
HCIOJIb30BaHUIO IPUPOIHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHJAPTOB KU3HHU;
3aWHTEPECOBAHHOCTH B MOJIyY€HUH OMOJIOTMUYECKUX 3HAHHUM B LIENIAX MOBBIIIEHUs 00IIeH KyIbTYpBHI,
€CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, KaK COCTaBHOM YacTH (YHKIMOHAJIbHOW TI'PaMOTHOCTH
o0yyaromuxcs, GopMUPYEMOil TPH N3y4eHUH OUOJIOTHH;

MMOHMMAaHUE CYIIHOCTH METOJOB MO3HAHUS, UCIOIb3yEMbIX B €CTECTBEHHBIX HAayKaX, CHOCOOHOCTH
MCIOJIb30BaTh MOJIy4yaeMble 3HAHUS Ul aHajdu3a U OOBSCHEHHUs SIBICHUM OKpYXKaloIIero Mupa u
MPOUCXOJAIMINX B HEM M3MEHEHHH, yMeHHue Jienarb OOOCHOBAaHHBIE 3aKIIOYEHHUsS Ha OCHOBE
Hay4YHbIX ()aKTOB U UMEIOIUXCS JAHHBIX C LEJIBIO OIYYEHUs JOCTOBEPHBIX BHIBOJIOB;
CIIOCOOHOCTh CaMOCTOSITEIBHO MCIIOJIb30BaTh OMOJIOTMYECKHE 3HaHUS AJIS pelleHus NpodiieM B
pEaAJIbHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHHE IIEHHOCTH HAay4YHOW JeATEIbHOCTH, T'OTOBHOCTb OCYIIECTBISATH HPOEKTHYIO U
HCCIIEIOBATENBCKYIO AESITENIBHOCTh HHINBUYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTHh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHHIO0, K AKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAaHUH 110 OMOJIOTHU B COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSIMHU.

. B mpomecce nocTukeHUs JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS OOYYarOIMIMMHCS MPOTPamMMbl
CpeaHero o0Iero oopazoBaHusl y 00Yy4arOUIMXCsl COBEPUICHCTBYETCS SYMOLMOHAIBHBIN WHTEIIEKT,
Iperoaralonii copMUpOBaHHOCTE:

CaMOCO3HAaHUS, BKIIOYAIOLIET0 CIOCOOHOCTh MOHUMATh CBOE AIMOIMOHAIBHOE COCTOSIHUE, BUJETh
HaIpaBJIEHUS Pa3BUTHS COOCTBEHHON dMOITMOHAIBHON Cc(ephl, OBITh YBEPEHHBIM B CeO€;
CaMOpPETYJIMPOBaHMsI, BKIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTD 3a CBOE



MOBE/ICHNE, CIOCOOHOCTh aIallTUPOBATHCS K SMOIIMOHATILHBIM U3MEHEHUSIM U TPOSIBISITh THOKOCTD,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAILIMM, BKIIIOYAIOIICH CTpEMJIEHHE K JIOCTHKEHUIO LeJId M yCIeXy, ONTUMU3M,
MHUIUATUBHOCTh, YMEHUE JIHCTBOBATh, UCXO/I U3 CBOMX BO3MOKHOCTEIA;

SMIATHH, BKIIOYAIOIICH CIOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSIHHE JAPYTUX, YUYUTHIBATH
€ro MpHU OCYIIECTBICHUN KOMMYHUKALIUU, CIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;
COILMAJILHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBICTPAaUBATh OTHONICHUSI C IPYTMMH JIFOJIbMHU,
3a00TUTHCA, TPOSBISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

. MeranpeaMeTHble pe3yJibTAaThl OCBOCHMsS YyueOHOro npeamera «buosorus» BKIIOYAIOT:
3HaYUMBble s (QOPMHPOBAHUS  MHUPOBO33PEHUS  OOYYAIOUIUXCS  MEXKIUCHUIUIMHAPHBIC
(MeXIpeIMeTHBIC) O0IIeHAYYHbIC TTOHSTHS, OTPAKAIOIIUE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa U
crenu(uKy METOJIOB IMO3HAHUS, HUCIIOJIIb3YeMBIX B E€CTECTBEHHBIX HayKax (BELIECTBO, SHEPTus,
SIBIICHUE, TIPOIIECC, CUCTEMa, HAyYHBIN (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUs,
UCClIeIOBaHNe, HaONI0/eHNue, W3MEpEeHHe, SKCIEPUMEHT U JpYrue); yHHUBEpcalbHbIC ydeOHbIE

neiictBus  (IO3HABaTeNIbHbIE,  KOMMYHUKAaTUBHBIE,  pEryJSITUBHbIE),  oOecledyMBaroliye
dbopMupoBanue (QYHKIMOHAIBHOW T'PAMOTHOCTH U COLHUAIBHONM KOMIIETEHIIMH OOydaroluxcs;
CTIIOCOOHOCTh oOyuaromuxcst UCII0JIb30BaTh OCBOEHHBIE MEXIUCLHUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMUS U YHHUBEpcajbHble Yy4eOHble MACWCTBHS B TO3HABaTENbHOM U
COLIMAJIBHOM ITPAKTHKE.

. B pe3ynbrare uzydeHus OMOIIOTHU Ha YPOBHE CPETHEro oOIIero o0pa3oBaHus y 00ydaromlerocs
OyayT cOopMHUpPOBaHBI MMO3HABATEIHHBIC YHUBEPCAIBHBIC yUCOHBIC NEHCTBUS, KOMMYHUKATHBHBIC
yHUBEpCAIbHbIE y4YeOHBbIE JCWCTBUS, pETyJIATUBHbIE YHHUBEpPCAIbHbIE Yy4YeOHbIE JIeHCTBHS,
COBMECTHas JESTENbHOCTD.

. MetanpeameTHble pe3yJbTaThbl OCBOCHUS MPOTrPaMMbl CPEIHETO OOIIET0 00pa30BaHus TOJKHBI
OTpaXkaTb:

. OBnasieHre yHUBEpPCAIbHBIMU Y4EOHBIMH MO3HABATEIbHBIMU JCHCTBUSIMMU:

1) Ga3oBbIC JIOTHYECKUE JICHCTBHSL:

CaMOCTOSITENTLHO (POPMYTUPOBATH M aKTYaITH3UPOBAThH IPOOIIEMy, paccMaTpUBaTh €€ BCECTOPOHHE;
UCIOJIb30BaTh IIPU OCBOEHUHM 3HAHUI MPUEMBI JIOTMUECKOTO MBbIIUIEHUS (aHaiau3a, CHUHTE3a,
CpaBHEHHUS, KIacCHUpUKalUU, OOOOIIEHHs), pPACKPbIBAaTh CMBICT OHONOTUYECKUX TOHSATHI
(BBLIETATH UX XapaKTePHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMHU OHATUSIMU);

ONpeNeNATh LUEIN ACSITEIBHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUU UX JIOCTUKEHUS, COOTHOCUTH
Pe3yNbTaThl JESATENIHOCTH C TOCTABIEHHBIMU LENSIMH;

MCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS ISl O0ObsICHEHUS (DAKTOB U SBICHUH KUBOW MPUPO/IBI;
CTPOUTH JIOTHUECKUE pacCyXKJeHUs (UHIYKTUBHBIC, IEAyKTUBHBIE, 1O AaHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH M TPOTHUBOPEUYHUS B PAacCMATPUBAEMBIX SBIEHUSAX, (POPMYITHpPOBATH BBIBOABI U
3aKJIIOUYEHNS;

MPUMEHATh CXEMHO-MOJIEJIbHBIE CpPEJACTBAa JJIsI TPEJCTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHOIIIEHWH B HU3Y4YaeMBIX OHMOJIOTMUYECKHMX OOBEKTaX, a TaKKe MPOTHBOPEUYMM pPa3HOro poja,
BBISIBJICHHBIX B PA3TUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

paspabarbiBaTh IUIaH pEUIEeHHs MPOOJIeMbl € YYETOM aHalIM3a HMEIOMIMXCS MaTepuaibHBIX U
HEMaTepualbHBIX PECYPCOB;

BHOCUTHb KOPPEKTHUBHI B JIEATEILHOCTh, OIEHUBATh COOTBETCTBUE PE3yJIbTATOB IIEJISIM, OIEHUBATH
PHUCKH MOCIEACTBUMN AESTENbHOCTH;

KOOPJIMHHPOBATh U  BBIMOJHATH pabOTy B  YCIOBUAX PEATBHOTO, BUPTYaJIHHOTO u
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MTPU PEIICHUH )KU3HEHHBIX MTPo0JIeM;

2) 6a30BbIE MCCIIE0BATEIbCKHE ICHCTBUS:

BJIaJIETh HAaBBIKAMU Yy4eOHO-HCCIEAOBATEIbCKOM UM MPOEKTHOM JAEsTeNbHOCTH, HaBbIKaMU
paspelieHuss mpoobieM, COCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IMOMCKY METO/0B



peleH sl MPaKTUYECKHUX 33124, TPUMEHEHHIO Pa3IMYHbIX METO0B IO3HAHUS;

UCMOJb30BaTh PA3JIMYHbIE BHUIbl JEIATEIBHOCTH 10 TOJYYEHHUIO HOBOTO 3HAHMS, €ro
MHTEpHpeTaluy, NpeoOpa3oBaHUI0 M NPUMEHEHHI0O B Y4YeOHBIX CHTyallUsX, B TOM YHCIE NpU
CO3JIaHMM Y4EOHBIX M COLIMATIbHBIX IIPOEKTOB;

¢dbopMHpOBaTh HAayYHBIH THUN MBIIUICHUS, BIIAJETh HAYYHOW TEPMUHOJIOTHEH, KIIIOUEBBIMU
HNOHATUSAMH U METOJAMU;

CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIC 331a4l B 00pA30BATEIbHOMN JCATEIBHOCTH U )KU3HEHHBIX
CUTYyaLUsX;

BBISBJISITh IIPUUMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady, BBIIBUraTh I'MIIOTE3Y €€
pelleHts], HAXOUTh apryMEHThI JJIs JOKa3aTeIbCTBA CBOMX YTBEPKACHUH, 3aJjaBaTh MapaMeTphbl U
KPUTEPHH PELICHHUS;

aHAJIM3UPOBaATh IOJIYYEHHBbIE B XOJ€ PELICHUs 3aJadd Pe3y/bTaThl, KPUTHUECKU OLICHHWBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIH OIBIT;

OCYIIECTBIATh IIE€JICHANIPABICHHBIM MMOMCK IEpPeHOca CpPEeACTB W CIIOCOOOB JCHCTBUS B
poeCCUOHATILHYIO CPEAY;

YMETb NIEPEHOCUTD 3HAHUS B IO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEAEITEIbHOCTH;
yYMEeTh MHTEIPUPOBATh 3HaHUS U3 Pa3HbIX NPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC WICH, MpEIaraTb OPUTHHAIBHBIC TIOAXOJbl M PEHICHUS, CTABUTH MPOOJIEMBI U
3aJjauu, JOMYyCKAIOIUe aJIbTepPHATUBHBIE PELICHNUS;

3) pabota ¢ uHpOpManuei:

OPUEHTUPOBATbCS B Pa3IMYHBIX MCTOYHHMKAX MH(popManuu (Tekcre yueOHOro mocoOusi, HayyHO-
MOMYJISIPHOM JTUTEpaType, OMOJIOTMYECKUX CIIOBAPSX W CIPABOYHHKAX, KOMITBIOTEPHBIX Oa3ax
JaHHBIX, B MIHTepHeTe), aHaIM3UpoBaTh HHPOPMALIMIO PA3IMUHBIX BUJOB U (POpPM IpeacTaBiIeHuU,
KPUTHYECKH OLICHUBATh €€ JJOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(bopMyIMpOBaTh 3aMPOCHl U MPUMEHAThH PA3JIMYHbIE METO/IbI TP MIOMCKE U 0TOOpE OMOIOTHYECKOM
nHpOpMaKY, HEOOXOMMOH [T BBITIOHEHHUS YIeOHBIX 3a1a4;

npuoOpeTaTh  ONBIT  WCHOJb30BaHHUA  MH(POPMALMOHHO-KOMMYHUKATHUBHBIX  TEXHOJOIHH,
COBEpPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUSI PA3JIMUHbIX IOMCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBbHYIO (OpPMY MpEACTaBICHUs OHONOTHYECKOM HMH(POpMAaLUU
(cxembl, rpaduKH, JUarpamMmbl, TaOJIUIIbI, PUCYHKHU U JIPYTroe);

HCIOJIb30BaTh HAYYHBIH S3BIK B Ka4eCTBE CPEACTBA IpU paboTe ¢ OMOJIOrHuecKoi MHpopmanue:
NPUMEHATh XWMHUYECKHEe, (U3NYECKHEe W MaTeMaTH4YeCKhe 3HAKH W CHUMBOJBI, (OPMYIHI,
ab0peBuaTypy, HOMEHKJIATypy, HCIOJIb30BaTh M INPEOOpPa3OBBIBATH 3HAKOBO-CHMBOJIMYECKHE
CpEeICTBa HATJISIIHOCTH;

BJaJIeTh HaBbIKAMM paCIO3HABaHUS M 3alUThl MH(opManuu, MHGOPMALMOHHON Oe30macHOCTH
JUYHOCTH.

. OBnageHre yHnBepcalbHbIMH KOMMYHMKATUBHBIMH 1€ CTBUSIMMU:

1) oOienwue:

OCYILLIECTBIATh KOMMYHHKAIIMM BO BceX cdepax >KW3HM, aKTUBHO Yy4acTBOBaTb B JUAJOre WIH
JMCKYCCHH IO CYIIECTBY 00CYX1aeMOi TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI, BHICKA3bIBATh CYKICHUS
OTHOCHUTEJIFHO BBINIOJHEHUS TMpeAjaraeMoi 3a/laud, YYUThIBaTh WHTEPECHl U COTJIACOBAHHOCTD
MO3UIUHI IPYrUX YYaCTHUKOB AMANIOTa WK JUCKYCCHN);

pacrio3HaBaTh HeBepOaJbHBIE CpEICTBA OOIIEHHUS, MOHMMATh 3HAYEHHWE COLMAIBbHBIX 3HAKOB,
MPEINOCHIIIOK BO3HUKHOBEHUS! KOH(MIMKTHBIX CHTYallMd, YMETh CMST4aTbh KOH(IUKTBI U BECTH
IIEPETOBOPBI;

BJIQJIETh PA3IMYHBIMU CIOCOOaMM OOIIEHUS U B3aMMOJEWCTBUSA, NOHMMATh HaMEpPEHUs APYTUx
JIOAeH, MPOSBIATh YBAXHUTEIHHOE OTHOIIEHHE K cOOeCeIHMKY U B KOppeKTHOH Qopme
(bopMyIHUpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JOIMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB;



2) COBMECTHasI JISITeITbHOCTb:

MIOHMMAaTh U MCIIOJIb30BaTh IPEUMYLIECTBA KOMAHJHON M MHIAMBHyalbHON paOOThI P PELICHUN
Ouosiornyeckoil MmpobsemMbl, OOOCHOBBIBATH HEOOXOJUMOCTh MPUMEHEHHS TPYNIOBBIX (OpM
B3aUMOJICHCTBUS IIPU PELICHNH Y4eOHOM 3a1auH;

BBIOMPAaTh TEMAaTUKy M METOJAbl COBMECTHBIX JCHCTBUH ¢ y4€ToM OOMIMX HWHTEPECOB U
BO3MOXXHOCTEH Ka)KJI0T0 4JIe€Ha KOJUIEKTHBA,;

IIPUHUMATD LIEJIM COBMECTHOMN JI€ATEIbHOCTH, OPIraHU30BbIBaTh U KOOPIMHUPOBATH JIEHCTBUSA 110 €€
JOCTHKCHHIO: COCTABIIATH IUIAH JCHCTBUM, pacHpelesaTh PO C YY4ETOM MHEHHUH YYaCTHUKOB,
00CyXI1aTh pe3yabTaThl COBMECTHOW PabOTHI;

OLIEHMBAaTh KAayeCTBO CBOET0 BKJIAJa M KaXJOr0 y4acTHMKA KOMaH/bl B OOMIMH pE3ysbTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

IIpeaiaraTb HOBBIE IIPOEKTHI, OLEHUBaTh MIEU C IO3ULUM HOBU3HBI, OPUIMHAJIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh ITO3UTHUBHOE CTPATETMYECKOE IIOBEICHUE B DPA3IMUYHBIX CUTYalUsAX, IPOSABIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITUATUBHBIM.

. OBnaficHME yHMBePCATbHBIMHU PeryJIITHBHBIMH 1€ CTBUSIMMU .

1) camoopranuzanus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs BBISBICHUS MPOOJIEM U UX pElIeHUS B XKU3HEHHBIX U
Y4eOHBIX CUTYalHsAX;

BbIOMpPAaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUI LeNeBble U CMBICIOBbIE YCTAHOBKM B CBOHUX
JEUCTBUAX W MOCTYIKAX MO OTHOLICHHID K >KMBOM MPUPOAE, CBOEMY 3J0POBBI0 U 3JI0POBBIO
OKPYKAIOILHX;

CaMOCTOSITEJIbHO OCYILECTBIISATh O3HABATENbHYIO JAESITEIbHOCTD, BBIBIATH MPOOJIEMBI, CTAaBUTh U
¢dbopmynupoBaTh COOCTBEHHbIE 33Jayd B O00pa30BaTEJIbHOM JEATENBHOCTH U JKM3HEHHBIX
CUTYaLUsIX;

CaMOCTOSITEJIbHO COCTABJIATh IJIaH pELIeHUs MpoOJeMbl C Y4ETOM MMEIOLIUXCS PEecypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYyalLUsIM;

paciupsaTh paMKHM y4eOHOTro MpeAMETa Ha OCHOBE JINYHBIX MPEAIIOYTEHUIH;

JieNaTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a PEIICHUE;
OLIEHUBATh NPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (POPMUPOBAHMIO U MPOSBICHUIO IIUPOKOH SPYIUIIMU B Pa3HBIX O0JIACTIX 3HAHUH,
MIOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTENbHbBIN U KYIbTYPHBIN YPOBEHBD;

2) CaMOKOHTPOJIb:

JaBaThb OLEHKY HOBBIM CHUTYyallUsM, BHOCHTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHUBATh
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

BJIa/IETh HaBBIKAMM ITO3HABATEJIbHOM peQUIeKCMH KaK OCO3HAHMS COBEpIIAEMbIX AEHCTBUM U
MBICIMTENbHBIX NPOLIECCOB, UX PE3Y/IbTaTOB M OCHOBaHMM, UCIOIB30BATh MPUEMBI pedIeKCUuu s
OLIEHKH CHUTYyalluH, BbIOOpa BEPHOIO PELLICHUS;

OLICHMBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEUICHMS 110 X CHUKECHHUIO;

MIPUHUMATh MOTHBBI U a@pTYMEHTBI IPYTUX IIPU aHAINU3€E PE3yNbTaTOB AEATEIbHOCTH;

3) npuHsTHA ceOs U IPYTUX:

MPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI IPYTUX IIPHU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHOKY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JAPYroro 4eJoBeKa.

. [IpenmeTHbIe pe3yJabTaThl OCBOCHHUS colepkaHUs yuyeOHoro mnpeamera «buonorus» Ha
yriyOJn€HHOM YpPOBHE OPHEHTHMPOBAHBI Ha obOecrieueHue MpoPUIBLHOTO OO0y4YeHHs OO0YyJaroluxcs
6uonoruy. OHU BKIIIOYAIOT: cHelu(UUecKkre Ui OMOJOTUH Hay4YHbIE 3HAHUS, YMEHUS U CIOCOObI
JEeWCTBUI MO OCBOEHHIO, MHTEPIIPETAlM M NPeoOpa3oBaHUIO 3HAHUM, BHUJBI JEATEILHOCTH IO



MOJIYYEHUIO HOBBIX 3HAHUU M MX MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAaKKe B peaTbHBIX
KU3HEHHBIX cUTyauusx. [IpeameTHsie pe3ynbTaTsl MPEACTABIECHBI IO TOAAM U3Y4YECHHUS.
[IpenmerHble pe3ynbTaThl OCBOEHHUS yueOHoro mpeamera «buonorus» B 10 Kjaacce JOKHBI
OTpaxaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe M pOJIM OHOJOTMH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBAaHUU €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA, B MO3HAHUU 3aKOHOB MPHUPOJBI U PEIICHUU
pobJIeM PalOHAIBHOTO MPHPOIONIONB30BaHM, O BKJIaIE POCCHUUCKUX M 3apyOeKHbIX YUEHBIX B
pa3BuTHE OHOJIOTHH;

BJAJICHUE CHCTEMOH OHOJOTMYECKHX 3HAHWH, KOTOpas BKJIIOYACT: OCHOBOIOJAraroiue
OMOJIOTMYECKHEe TEPMUHBI U TOHATHUS (KU3Hb, KJIETKa, OPraHuM3M, METa0OJu3M, TOMEOCTas,
CaMOpETryJIALNs, CaMOBOCIIPOM3BEJCHHUE, HACIEICTBEHHOCTb, MU3MEHUMBOCTb, POCT M Pa3BUTHE),
ounosornueckue Teopuu (kimerounas teopus T. [lIBanna, M. [lneiinena, P. Bupxosa, xpomocoMHas
Teopust HaciencTBeHHocTH T. Moprana), yuenus (H.W. BaBuioBa — o meHTpax MHOT0oOpasusi u
MIPOUCXOXKACHUS KYJIbTYPHBIX PACTEHUN), 3aKOHBI (€IMHOOOPa3usi MOTOMKOB MEPBOrO MOKOJICHHUS,
pacILeIIeHHs], YUCTOThI FaMEeT, HE3aBUCUMOTro HacienoBanus ['. MeHens, roMoa0ru4eckux psjaoB
B HacyencTBeHHOW n3menunBoctu H.W. BaBuioBa), mpuHLIHKIIBI (KOMIUJIEMEHTAPHOCTH);

BJIQ/ICHUE OCHOBHBIMM METOJIaMU HAy4YHOI'O IIO3HAHMS, HCIHOJB3YEMBIX B OHOJOTMYECKHX
HCCIIETOBAHMX KUBBIX O0BEKTOB (OMHCAHKE, U3MEPEHHE, HAOIIOIEHUE, SKCIIEPUMEHT);

YMEHHE BBIJCNATh CYIIECTBEHHbIE IPU3HAKU: BHUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHHW3MOB, B TOM 4YHUCJE OakTepwii, rpubOB, pacTeHHUIA,
KUBOTHBIX U YEJIOBEKAa, CTPOCHHSI OPTaHOB U CUCTEM OpPraHOB PACTEHHM, KMBOTHBIX, UEIIOBEKA,
MIPOLIECCOB JKU3HEACITEIbHOCTH, IPOTEKAOIINX B OPraHU3Max PACTEHHM, KUBOTHBIX U YEJIOBEKA,
OMOJIOTHYECKUX TMPOIECCOB: OOMEHa BemecTB (MEeTaboNn3M), NMPEeBpaIIeHUs] SHEPTHH, OpPOXKEeHNS,
aBTOTPO(HOr0 M reTepoTpo(HOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MeH03a,
ramMeToreHesa, aMOpuoreHes3a, nocTaMOPHOHAIBHOIO Pa3BUTHSL, PA3MHOXKEHUS, WHIAUBUAYAIbHOTO
pa3BUTHA OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T€HOB, IeTEPO31ca, HCKYCCTBEHHOTO 0TOOPA;
YMEHHE YCTAHABJIMBATh B3aUMOCBS3H MEXAY OPraHOMAAMHU KJIETKM U UX (QYHKIUSMH, CTPOCHUEM
KJIETOK Pa3HBIX TKaHEH U uX (YHKIHUSAMH, MEKIY OpraHaMd U CUCTEMaMH OpPraHOB Yy PAacTEHUH,
KUBOTHBIX M YEJIOBEKa W MX (YHKIHSIMHU, MEXKIY CUCTEMaMH OPTaHOB U WX (PYHKUHUSMHU, MEKIY
JTarnaMy OOMEHa BEIIECTB, ATAalaMH KJIETOYHOrO IMKJIA M JKMU3HEHHBIX IMKJIOB OpPraHU3MOB,
JTanamMu SMOPHUOHAIIBHOTO Pa3BUTHSL, T€HOTUIIOM U (DEHOTHNOM, (EHOTUIIOM U (PaKTOpamMH Cpebl
oOuTaHus;

YMEHHE BBISIBIIATH OTJIMYUTEIbHBIE IPU3HAKU KUBBIX CHUCTEM, B TOM YHCJIE PACTEHUHN, KUBOTHBIX U
YeJI0BEKA;

YMEHHE HCMOJb30BaTh COOTBETCTBYIOIIME AapryMEHThI, OWOJIOTMYECKYI0 TEPMHUHOJIOTHIO U
CHUMBOJIMKY JUJIS I0Ka3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUUECKHUX TPYIIIL;

YMEHHE pelaTb OHOJIOTMYEeCKHe 3aJaud, BBIABIATh IMPUYUHHO-CIEACTBEHHBIE CBS3H MEXIY
UCCIIelyeMbIMH OMOJIOTHYECKUMHU IpOIlecCaMi U SBJICHHUSMH, JeNaTh BBIBOJBI UM IPOTHO3bI HA
OCHOBAHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJIHATH JaOOpaTOpPHbIE U MpaKTHYECKHe PaboThl, cOOII0AATh MpaBUia MpH padore ¢
y4eOHBIM U 1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHUE BBIIBUTaTh TUIIOTE3bI, MPOBEPATh MX OSKCIEPUMEHTAJIBHBIMH CPEIACTBaMH, (hopMynupys
1eJ1b UCCIIeI0BAaHUS, aHAJTU3UPOBATD MOJIyYE€HHBIE PE3YJIbTaThl U 1€TaTh BHIBObL;

YMEHHUE Y4acTBOBATh B y4eOHO-UCCIIEOBATENBCKOM paboTe Mo OUOJIOTHH, SKOJIOTUU U MEIUIIUHE,
MPOBOAMMON Ha 0a3e IIKOJbHBIX HAayYHBIX OOILIECTB, U MYyOJUYHO MPEICTABISTH IOTYYECHHbIE
pe3ybTaThl HA YYEHUYECKUX KOH(EPEHIUAX;

YMEHHE OLIEHWBAaTh 3THUYECKHE AacleKThl COBPEMEHHBIX HCCIEAOBaHUNW B o0NacTh OMOJIOTUU U
MeAULMHBI (KJIOHUPOBAHNE, HCKYCCTBEHHOE OIIOOTBOPEHNUE, HAIPABIEHHOE U3MEHEHNE F€HOMA U
CO3/1aHH€ TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYLIECTBIISATh OCO3HaHHBINA BBIOOp Oynymieil nmpodeccuoHaibHOM AesITebHOCTH B 0071aCTH



OMOJIOTUH, MEAMLMHBI, OWOTEXHOJOIMH, BETEPHUHAPHM, CEIBCKOTO XO3SIMCTBA, IHUIIEBON
MIPOMBIIIJICHHOCTH, YIIIyOJIATh MO3HABATENbHBI MHTEPEC, HANpPaBICHHBI Ha OCO3HAHHBIA BBHIOOP
COOTBETCTBYIOLIEH Mpodeccun | MPOAOIKEHHE OMOJIOTHYECKOT0 0O0pa3oBaHUs B OpraHU3aIMAX
cpenHero npodeCcCUOHaIbHOTO U BhICIIEro 00pa3oBaHMUsl.

. IlpeameTHbIe pe3yJbTaThl OCBOeHUs Y4eOHOro npeamera «buosiorus» B 11 KjIacce JOKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeECTe M pOJIM OHOJOTMH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOpMUPOBAaHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, B IO3HAHUU 3aKOHOB
IOPUPOJBl U PEIICHUH 3KOJOTUYECKHX MPOOJEeM YelIOBEYeCTBA, a TAaKXKE B PELICHHH BOIPOCOB
palOHAaIBLHOTO MPUPOAOIONIB30BAHUA, U B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOILIEHUS K MPHUPOJE,
OOIIIECTBY, YEIOBEKY, O BKJIaJ€ POCCHHCKHX M 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
OHOJIOT Y,

YMEHHE BIAJETh CHUCTEMOl OHMOJOTMYECKMX 3HAHUH, KOTOpas BKIIOYAET ONpEACICHUS H
MOHMMAaHHUE CYIIHOCTH OCHOBOMOJATAIOMIUX OWOJIOTUYECKUX TEPMHUHOB U TOHATUN (BHI,
sKocuctema, Ouocdepa), Ouomornyeckue Teopun (dBomronoHHas Tteopust Y. [lapBuHa,
CUHTeTHYecKass Teopus sBomonuu), ydeHus (A.H.CeBeproBa — 0 HyTSIX M HampaBiICHHIX
sposoninn, B.U. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTnyeckoro pasHoBecus [l. Xapau u
B. BaiinGepra, 3apoapimeBoro cxoactBa K.M. bapa), mpasmia (munumyma FO. JIuOuxa,
9KOJIOTMUYECKOM NMUpaMubl 3HEPIUH ), TunoTe3sl (runoresa «mupa PHK» V. ['unbepra);

yYMEHHE BIIaJIETh OCHOBHBIMH METOJAMH HAay4YHOTO MO3HAHMSI, UCIOIB3YEMBIMA B OMOJIOTHYECKHUX
WCCIICIOBAaHMSIX JKUBBIX OOBEKTOB M JKOCHUCTeM (ONMHMCAaHWEe, W3MEpEeHHe, HaOII0JCHNE,
HKCIIEPUMEHT), CIIOCO0aMU BBISIBIICHUS U OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUH B MPUPO/IE;

YMEHHUE BBIJCIATh CYIIECTBEHHBIE MPU3HAKU: BUIOB, OMOTEOLIEHO30B, YKOCUCTEM U OHOCHEpHI,
CTaOWIIM3UPYIOLIETO, ABMXKYIIETO M Pa3phIBAIOLIET0 €CTECTBEHHOIO O0TOOpPA, ajuIoNaTpUYECKOro U
CHMITaTPUYECKOTO BUAO000PA30BaHUs, BIMSHUS JBWXKYIIMX CHJI OBOJIONUM HAa TeHO(MOH]
MOMYJISIIIUK, TPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpelle OOMTaHMs, YepelIOBaHUs HAlpaBICHHIA
HBOJIIOIUH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTHH B YKOCHCTEMAX;

YMEHHE YCTAaHABJIMBATH B3aUMOCBS3U MEXAY IMPOLIECCAMHU JBOJIOLUHU, IABMXKYIIMMHU CHIIAMU
aHTPOITOTeHe3a, KOMIIOHEHTaMH Pa3IMYHBIX SKOCUCTEM U PUCTIOCOOICHUSIME K HUM OpPTraHU3MOB;
YMEHHUE BBISBIATH OTIIMYUTEIbHBIC MPU3HAKH KHUBBIX CHCTEM, IPUCIIOCOOICHHOCTh BUIOB K Cpelie
oO0uTaHus, a0MOTUYECKAX U OMOTHYECKUX KOMITOHEHTOB SKOCHCTEM, B3aMMOCBSI3E€H OPraHU3MOB B
cooO11ecTBax, aHTPOIIOT€HHBIX U3MEHEHUH B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE WCIOJb30BATh COOTBETCTBYIOIIUE AapTyMEHTHI, OWOJIOTHYECKYIO TEPMHHOJIOTHIO U
CUMBOJIMKY JJIsi JOKa3aTelbCTBA POJACTBA OPraHU3MOB Ppa3HbIX CHCTEMaTHMYECKMX TIpyIII,
B3aMMOCBSI3M OpPTaHW3MOB M CpeAbl OOWTaHUS, €IWHCTBA YEJIOBEYECKHX pac, HEOOXOANMOCTH
COXpaHEHHMsT MHOrooOpa3usi BHAOB M DKOCHUCTEM KaK YCIOBMs COCYIIECTBOBAHHS MPHUPOIBI U
YeJI0BEYECTBA;

YMEHHE pelath OHOJOrMYecKHe 3a/laud, BBISIBJIATH NPUYMHHO-CICACTBEHHBIE CBS3U MEXIY
UCCIIETyeMBIMI OHMOJIOTUYECKUMH TPOIECCaMi U SIBICHUSMH, JETaTh BBIBOJBI M MPOTHO3BI HA
OCHOBAHUU TOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBINOJIHATH JJAOOPATOPHbIE U MpaKTUYeCKue paboThl, COOMIOAATh MpaBWiIa Mpu padore C
y4eOHBIM U JIaOOPaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTATh THIIOTE3BI, NMPOBEPSTh MX JKCIIEPHUMEHTAILHBIMU CPEICTBAMH, (POPMYIHPYS
1eJIb UCCIIEIOBaHMS, aHATIM3UPOBATh MOJyYSHHbIE Pe3yJIbTAThI U JI€1aTh BBIBODI;

yMEHHE y4acTBOBaTh B y4eOHO-MCCIIEIOBATEILCKOW paboTe 1Mo OMOJIOTHH, IKOJIOTHU U MEAHITUHE,
NpOBOJUMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, M IMYOJMYHO MPEACTABIATH IOJyYCHHBIE
pe3yabTaThl HA YICHUYECKUX KOH()EPEHITUX;

YMEHHUE OLEHUBATh TMIOTE3bl U TEOPHH O MPOMCXOXKACHUH KU3HHU, YEJIOBEKAa U YeJIOBEYECKHUX pac,
O MPUYMHAX, TOCIEACTBHUIX U CIOCO0ax MpeJoTBpallleHUs ITI00aTbHBIX U3MEHEHH B Onocdepe;
YMEHHUE OCYLIECTBIISATh OCO3HaHHBINA BBIOOp Oynymieil nmpodeccuoHaibHOM AesITebHOCTH B 0071aCTH



OnoJIOruu,

3KOJIOTHH,

MIPUPOIOIOJIB30BaAHUS,

MEIUITUHEIL,

OHMOTCXHOJIOTHH,

IICUXOJIOTHUH,

BETEPUHAPUU, CEIBCKOTO XO34KCTBA, MHUILEBON MPOMBILIUIEHHOCTH, YIIyOJIATh IMO3HABATEIbHBIN
WHTEpEC, HAMPABICHHBI HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOMIEH MPOPECCHH U MPOIODKEHUE

OMOJIOTUYECKOT0 00pa3oBaHUs

oOpa3oBaHwUs.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

B OpraHusaiuiax CpEaHEro HpO(bCCCI/IOHaJ'IBHOFO N BBICHICTO
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JKuBnIle cucTeMBI 1
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0.5
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10
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peanusaunus e€ B
KJIETKE

Ku3HEeHHEBIN UK
KJIETKU

0.5

Crpoenue u

byHKIUM
OpPraHU3MOB

17

1.5

10

11

12

PasmHOXeHUE 1
pas3BUTHE
OpraHU3MOB

I'enernka — Hayka
0
HACJIEeACTBEHHOCTH
Y U3MEHYHUBOCTH
OpraHu3MOB

3aKOHOMEPHOCTH
HaCJIECTBEHHOCTHU

10

1.5

0.5

13

3aKOHOMEPHOCTH
W3MEHYHUBOCTH




14 I'enernka 3 05
YyelloBeKa
15 Cenexnus 4 1
OpraHU3MOB
buorexHoorus n
16 CHHTETHYECKAS 4
OuoJorus
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO
YACOB IIO 102 13

I[TPOTPAMME




11 KIIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
[
Jl:;_n Tema ypoxa Beero Kontpoabubie IIpakTuueckue fl[:;‘?eﬂl/lﬂ gg[?al;zi];;eenbnme
padoThI padoThI pecypebi
1 OpodmoniionHast Teopust Y. JlapsuHa 1
5 JIBM>KyIIMe CUIIbl DBOJIOLUU BUJOB 110 Y. 1
JapBuny
3 Bboprba 3a cymecTBoBaHue, €CTECTBEHHBIM 1
1 UCKYCCTBEHHBII 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOM TeOpUHr 1
3BOJIIOLIMU
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPO?BOJIOLHUS U MAKPOIBOIOLIHS
6 [Tonmynsius — snemMeHTapHas €IMHULIA 1
3BOJIIOLAN
3aKOH T€HEeTHYECKOro paBHoBecHs JIxk.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BbIsiBIEHHE U3MEHYUBOCTH Y '
0co0ei 0IHOTO BUIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIUN 1
9 Oddext ocHoBarens. dpdext 1
OYTBIJIOYHOTO TOPJIBIIIIKA
10 Murpauuu. M30numuu nonymsumii: 1
reorpaduyeckas, OnoJIorudecKas
11 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN 1
(hakTOp IBOFOITUHN
12 [TostoBo#t 0TOOP 1
[Ipucnoco0aeHHOCTh OPraHU3MOB Kak
13 pe3yabTaT MUKPOABOJIIOIHH. 1 0.5

JlabopaTopHas pabota «3ydeHue




apoMop(}030B U HUIMOAAANITAIUH Y
pacTeHUH U KUBOTHBIX)»

[Tpumeps! pUCTIOCOOICHUH Y OpPraHU3MOB:
MopdosIorHIecKue, GU3HOTOTHIECKUE,
OHMOXMMUYECKHUE, ITIOBEICHUECKHUE.

14 JlabopaTtopHas padora «IIpucnocobenus 1 0.5
OpPraHU3MOB M UX OTHOCUTEIIbHAS
11e71ec000Pa3HOCTh)

Bun, ero kputepuu u CTpyKTypa.

15 Jlaboparopras padota «CpaBHEHHUE BUIOB 1 0.5
10 MOP(OJIOTUIECKOMY KPUTEPHIO»

16 Crpykrypa BHJA 1

17 Bunoo6pas3oBanue kak pe3yibTar 1
MHUKPO3BOJIOIIUU

18 CBs3b MUKPOIBOJIFOLIMM U ATTUIAEMUOTIOTUHI 1

19 MaxkposBomrorus. [Taneontonornueckue 1
METOJIbI H3yUYCHHUS IBOJIOIIUU

20 buoreorpaguueckue MeToabl U3y4eHUs 1
HBOJTIOIINH
DOMOpPHUOTOTHYECKHE U CPAaBHUTEIHHO-

21 Moponoruueckne MeTo 1bl U3y4eHHs 1
HBOJTIOIINH
MonekynsipHO-TeHETHUECKHE,

22 OMOXMMHUYECKHE U MATEMAaTHUYECKUE 1
METO/IbI U3yUYEHHS IBOJIOIIUU

23 OO01re 3aKOHOMEPHOCTH BOJTFOIIHH 1

24 AnantuBHas paguanus. HepaBHOMEpHOCTB 1
TEMITOB BOJIOIIUU

o5 HayuHnblie runoressl IpoOrCX 0K ISHUS 1
KU3HU Ha 3emiie

26 JloHay4YHBIE MPEICTABICHUS O 3aPOXKICHUH 1

KHU3HHU




OCHOBHBIE 3Tanbl HEOPraHMYECKOU

27
HBOJIIOIIH
28 ['unote3sl 3apOXKACHUS )KU3HU
HcTopus 3eMau 1 METO/IbI €€ N3YUEHHUS.
29 JlabopaTtopHas paborta «3yueHue u 05
OIMCaHHME UCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPTraHUu3MOB»
30 HauanbHble 3Tansl opraHuyecKon
HBOJIIOIIH
31 DBOITIOLUS SYKApUOT
OCHOBHBIE 3TaIlbl HBOIIOLMH
30 pactutensHOro Mupa. [IpakTrueckas 05
pabota «3ydyenune ocoOeHHOCTEH '
CTPOCHUS PaCTCHUH Pa3HBIX OTAEIIOBY»
33 OCHOBHBIE 3TaITbI YBOJIOIIH KHBOTHOTO
MHUpa
DBouoLUs )KUBOTHBIX. [IpakTHueckas
34 pabota «/3ydeHne ocoOeHHOCTEH 0.5
CTPOEHUS TO3BOHOYHBIX )KMUBOTHBIX)»
35 Pa3Butue xu3Hu Ha 3eMiie 1O paM U
nepuoiamMm
36 MaccoBbie BBIMUPaHUSI — SKOJIOTUIECKHE
KPHU3HUCHI MPOIILIOTO
37 CoBpeMEeHHBIN YKOJIOTUYECKNN KPU3HUC, €ETO
0COOEHHOCTH
38 CoBpeMeHHas cucTeMa OpraHuYeCcKOro
MIPOIILIIOTO
39 OCHOBHBIE CHCTEMATUIECKHUE TPYIIIIBI
OpPraHu3MOB
40 AHTpPOIIOJIOTHsI — HayKa O 4EJIOBEKE
a1 Passutue npeacrasienuii o

IMPOUCXOKIACHUHN YCIIOBCKA




Mecrto yenoBeka B cucteme
opranuyeckoro mupa. Jlaboparopuas

42 pabora «3yueHue ocooeHHOCTEH 1 0.5
CTPOCHHSI CKEJIeTa YeJI0BEKa, CBSI3aHHBIX C
MPSIMOX 0XKJICHHEM)

43 JIBYDKYIIIME CUITBI aHTPOTIOTEHE3a 1

44 CooTHolIeHnE OUOIOTUYECKUX U 1
COLIMATILHBIX (h)AaKTOPOB B AHTPOIIOTCHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a 1

46 [Taneorenerrka u majgeoreHOMHUKA 1

47 DBOJIIOLIMS COBPEMEHHOTO YEJIOBEKA 1
Yenoseueckue pacel. [Ipakrnyeckas

48 pabota «M3y4eHHE YKOJIOTHUECKUX 1 0.5
aJlanTaluii 4YeJI0BEeKa»

49 MeXIUCIUTUTMHAPHBIC METOIbI 1
AHTPOTIOJIOTUHI

50 3apoxIeHue U pa3BUTHE KOJIOTHU 1
Mertoasl skosnoruu. JlaboparopHas padora

51 «M3ydeHne METOJ0B IKOJIOTHYECKUX 1 0.5
HCCIIEOBAHUI

50 3HaueHue SKOJOTUYECKUX 3HAHUHN AJIs 1
9eJIoBeKa

53 Okonorndeckue GaKTopsl 1
Abunotnyeckue pakropbl. CBeT Kak

54 skosornueckuii pakrop. JlaboparopHas 1 05
pabota «BblsiBIeHNE TPUCTIOCOOIEHUI '
OpPTraHHU3MOB K BIHUSIHUIO CBETa»
Abuotnueckue paktopsl. Temmneparypa
KaK 9KOJIOTHYECKHUHA (PaKTop.

55 JlaGopatopHnas pabota «BeisiBieHue 1 0.5

MPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO

TEMIIEPATYPHI»




AobunoTtnyeckue Gpakropsl. BiaxxHOCTh Kak
sKosioruueckuit paxrop. JlaboparopHas

56 1 0.5
pabota «AHATOMUYECKHE OCOOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»
57 Cpenpl 0OuTaHUs OPraHU3MOB 1
58 Bbuonoruueckue puTMbl 1
59 XKuznennsie GopMbl OpraHu3MOB 1
60 bruotnueckue hakropsl 1
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI
61 JUIsl CYIIECTBOBAHMS OPTaHU3MOB B CpeJie 1
oOuTaHus
6 DKOJIOTUYECKHUE XaPaKTEPUCTUKU 1
TOTTYJISIITUH
OCHOBHBIE TIOKA3aTEJH MOIYJISIIIH:
63 YUCJICHHOCTD, IJIOTHOCTb, BO3PACTHAS U 1
MI0JIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEeJH TOIYJISIIHH:
64 POXK1a€MOCTh, TPUPOCT, TEMI POCTA, 1
CMEPTHOCTh, MUTPAIIUN
65 DKoJIOTHYECKast CTPYKTYpPa MOMYJISIIHH 1
66 JliHaMMKa MOMYJISALUU U €€ PeryJIsaLus 1
67 KpuBsle pocTa 4nCIEHHOCTH MOMYJISIINH. 1
KpuBbie BEDKUBaHUS
OKoJiornyeckas HUIIIA BHJIA.
68 JlaGopatopunas pabora «IIpucnocobnenus 1 0.5
CEMSTH PACTEHHI K PACCEICHUIO)
69 Bun kak cucrema nmomyssiui 1
70 3aKOHOMEPHOCTH TTOBEJICHHS 1 MUT DAL 1
KUBOTHBIX
71 Coo0111ecTBO OpraHu3MOB — OHOIIEHO3 1
72 DKOCHCTeMa KaK OTKpBITasi CUCTEMA 1




KpyroBopot BelecTB 1 MOTOK SHEPTUHU B

73 1
HKOCUCTEME

74 OcHOBHBIE IIOKA3aTENIN IKOCUCTEMBI 1

75 DKOJIOrM4eCKUe MUpamMm bl 1

76 N3meHneHus coo0IIecTB — CYKIIECCHH 1

77 [TpupoHbIe 5KOCUCTEMBI. DKOCHCTEMBI 1
03€p U peK. IKOCUCTEMBI MOPE U OKEAHOB

78 [Tpuponusie KOCHCTEMBI. DKOCHCTEMBI 1
TYHJIp, JIECOB, CTEMEH, MyCTHIHBb

79 AHTPOTIOT€HHBIE YKOCUCTEMBI 1

80 Ypboakocucremsl. [IpakTuueckas pabora 1 05
«M3ydenue u onrcaHue ypoosKOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aMMOJICCTBHI OPraHM3MOB B 1
HKOCHUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

82 pa3HbIX TUIIOB HA CYOOPraHU3MEHHOM, 1
OpTaHU3MEHHOM, MOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obuierianeraprast 0601049Ka 1
3emun

84 Yuenue B. W. Bepnaackoro o 6uocdepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBAHMS 1
o6uochepsl

86 Kpyrosopots! BeniecTs n 1
OMOT€OXUMHYECKUE IIUKITBI

87 3oHanbHOCTH Ouochepsl. OCHOBHbIE 1
OMOMBI CyIIN

88 YcroitunBocTh OHocheps 1

89 DKOJIOTrM4eCKHE KPU3KUCHI U UX TPUUYNHBI 1

90 BoszeiicTBue uenoBeka Ha buocdepy 1




AHTpPOIIOr€HHOE BO3JICHCTBUE Ha

9l PaCTUTENbHBIN U )KUBOTHBIM MU 1

92 Oxpana npupoabl 1

93 OCHOBHBIC TIPUHIIUIIBI YCTOHYHBOTO 1
Pa3BHUTHUS YEIOBEUYECTBA U MPUPOIBI
PanmonanpHOE IPUPOIONIOIH30BAHHE U

9 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3HooOpa3us 3emin

95 Q§o6meHHe 1o TeMe «MUKPOIBOITIOLUS U 1
e€ pe3yIbTaThD»

96 Q§o6meHHe 1o TeMe «MaKkpOolIBOIIONUS U 1
e€ pe3yJIbTaThD»

97 O6o06menue no Teme «IIpoucxoxaenue u 1
pa3BHUTHE KU3HU Ha 3eMiIe»

98 O6o6mmenue no teme «IIponcxoxnenne 1
YeJI0BEeKa — aHTPOTIOT€HE3)

99 O060061eHne o TeMe «IKOJIOTUsl — HayKa O 1
B3aMMOOTHOIICHUSIX OPTaHU3MOB)

100 O6o006menne no Teme «OpraHu3Msbl U cpena 1
oOuTaHUS»

101 O606meHI/Ee 1o TeMe «IKOJIOTHUS BUJIOB U 1
TIOTTYJISIITHI»

102 O6061mmenue o teme «buochepa — 1
ri100abHasi 5KOCUCTEMAY

OBLIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME







