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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no y4yeOHomy mpeamery "buosorus" (najnee - OuoJorusi) Ha ypOBHE CpenHEro oOmiero oOpa3oBaHUS
pa3zpabotana Ha ocHOoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparuny,
®I'OC COO, Konneniuu npenoaBanus yueoOHoro npeamera «buonorus» u 0CHOBHBIX MOJOXKEHHM (enepanbHOl pabouei
IpOrpamMMbl BOCIIUTAHUS.

VYueOubiit npeamer «buosorus» yriyonaéaHoro ypoHst uzydeHus (10—11 kimacchbl) sBIsIeTCS OJHUM U3 KOMIIOHEHTOB
npenMmeTHor obnactu «EctecTtBeHHO-HayuHble TipenMeTby. CormacHo mosoxkeHusMm OI'OC COO npodunbHble yuyeOHBIC
MpEeIMEThl, U3y4yaeMble Ha YrJIyOJEHHOM YpPOBHE, SBIISIIOTCA CIOCOOOM uddepeHnranuu o0ydyeHrus Ha YpOBHE CPEIHEro
obmiero oOpa3oBaHUs U MPU3BAHBI 00ECIEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM OOIIMM, CPEITHUM
npodeCCHOHANBHBIM M BBICIIMM OOpa3zoBaHHeM. B TO ke BpeMs KaXIbld M3 3TUX Y4E€OHBIX NMPEAMETOB JIOJKEH OBITH
OPUEHTUPOBAH Ha MPUOPUTETHOE pEIICHHE 00pa30BATENbHBIX, BOCHHUTATENIbHBIX W Pa3BUBAIOIIMX 3a/1ay, CBSI3aHHBIX C
npodopueHTaIel 00yJaromuXCcs U CTUMYJIHMPOBAHUEM HHTEpeca K KOHKPETHON 00JacTH HAy4YHOTO 3HAHUS, CBSI3aHHOTO C
ouosoruen, MEAUIIMHOMN, SKOJIOTUEN, ICUXOJIOTUEN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma o yueoHomy npeamety "buonorus" qa€t npeacraBiieHUe O 1EIU U 3aJa4axX U3y4eHHUsl y4eOHOro mpeaMeTa
«buonorus» Ha yrayOnE€HHOM YpOBHE, omnpeaenseT o0sA3aTenbHOE (MHBAPUAHTHOE) IMPEAMETHOE COAEpXKaHUE, €ro
CTPYKTYPUpPOBaHUE [0 pasfejaM W TeMaM, pPaclpelelieHHe MO KJIaccaM, PEKOMEHAYET IOCJEI0BATEIbHOCTh U3YYECHUS
y4e0HOro Marepuana ¢ y4€ToOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU y4eOHOro Mpoliecca, BO3PACTHBIX
ocoOeHHOcTel oOyyatonuxcs. B mporpamMme mo GMojoruu peain30BaH MPUHIUI IPEEMCTBEHHOCTH C M3YYEHHUEM OMOJIOTUU
Ha YpOBHE OCHOBHOrO oOuIero oOpa3oBaHMs, Oyarojgapss 4eMy IMPOCMATPUBAETCS HAIPaBICHHOCTh HA TOCJEAYIOIIEe
pa3BuTHE OWOJOTMYECKUX 3HAHUM, OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHUE ECTECTBEHHO-HAYYHOIO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIILJICHUS, TPEACTaBICHUN O 3M0pOBOM 00pa3e KHU3HU, Ha BOCIUTAaHUE OEpPEeKHOTO OTHOIIEHUS K
OKpyXXarolield npupogHoil cpene. B mporpamMme 1o OHONIOTHMM TakkKe IMOKa3aHbl BO3MOXKHOCTH Y4YEOHOro MpenMera
«buonorus» B peamuzanuu tpedoBanuit @I'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, METANPEIMETHBIM U MPEeIMETHBIM
pe3yipTaTaM OoOydeHUus U B (POPMHUPOBAHMM OCHOBHBIX BUJOB Y4€OHO-TIO3HABATEJIbHOM AEATEIHHOCTH OOYUYarolUXCsl IO
OCBOCHHUIO COJIEp KaHUsl OMOJIOTHYECKOTr0 00pa30oBaHus Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHusl.

VYuebnslii npeaMer «buonorus» Ha ypoBHE CpeHEro 00IIero 00pa3oBaHMs 3aBepiIaeT OMOIOrHYecKoe 00pa3oBaHue B
IKOJIE M OPUEHTUPOBAH Ha pacIIMpEeHHe U YIriIyOJeHHe 3HaHUM 00y4yarouuxcs 0 )KMBOM MpUpoie, OCHOBaX MOJIEKYJISIPHON U



KJIETOYHON OMOJIOTHH, SMOPHOJIOTHH ¥ OMOJIOTHH Pa3BUTHS, TEHETUKH, CEICKITUN, OMOTEXHOJIOTHH, YBOJIOITMOHHOTO YICHUS
Y DKOJIOTHH.

Nzydenue yaeOHOrO npeameta «bruonorusy» Ha yriryOJEHHOM YpOBHE OPUEHTHPOBAHO HA TIOJTOTOBKY O0YUYAIOIIHUXCS K
MOCIIEAYIOMIEMY TOTYyYEeHHUI0 OHOJOTHYECKOTO 00pa30BaHUS B BY3aX W OpPraHU3AlMIX CPETHEro MpoQecCHOHAIBHOTO
oOpazoBanusi. OCHOBY €ro COJEp>KaHHS COCTaBISIET CHUCTEMa OMOJOTMYECKUX 3HAHUN, TOJYYCHHBIX MPU U3YyYECHUU
00Yy4arolUMUCS COOTBETCTBYIOIIUX CUCTEMAaTUYECKUX pa3/iejiOB OMOJIOTMU HAa YPOBHE OCHOBHOTO OOIEro o0Opa3oBaHUs, B
10-11 wmaccax 3TH 3HAHMS TOJNYYArOT pa3BUTHE. Tak, pacHIMPEHbl U YriayOJeHBI OUOJOTHYECKHE 3HAHUSA O PACTEHUSX,
KUBOTHBIX, TpuOax, OaKTepusax, OpraHuM3Me YeJIOBeKa, OOIIMX 3aKOHOMEPHOCTSX >KU3HHU, IOMOJIHUTEILHO BKJIIOYEHBI
OMOJIOTUYECKHE CBEACHHS TMPUKIATHOTO W TMOWCKOBOTO XapakTepa, KOTOPhIE MOXHO HCIOJIb30BaTh KaK OPUEHTHUPBI JJIS
nocieAyomero Beibopa mpodeccun. Bo3moxkHa Takke HMHTETparusi OMOJOTHMYECKHX 3HAHWUN C COOTBETCTBYIOIIMMH
3HAHUSIMU, TIOTYYEHHBIMU O0YUYaIOIIUMHUCS TPU U3yYEHUU (DU3UKU, XUMHUH, reorpapuu 1 MaTEMaTUKH.

CtpykTypa mporpamMMmbl 1Mo ydeOHOMY mpeameTry "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIA M SBOJIOIMOHHBIN
MOJXOJIbI K M3ydeHHuto Ouosnoruu. CorjiacHO UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBIC JJISl )KUBBIX CUCTEM
pa3HOTO YPOBHS OpraHU3AIlMH, SBOJIONWNA OPraHWMYECKOr0 MHpa Ha 3emiie, COXpaHCHHS OWOJOTHYECKOr0 pa3zHOooOpasus
miadetsl. Tak, B 10 kjacce M3y4yaroTcs OCHOBBI MOJIEKYJSIPHOM W KJIETOYHOM OMOJOrWH, 3MOPUONOTMH W OUOJIOTUU
pa3BUTHUS, TEHETUKH U CEJICKIIUU, OMOTEXHOJIOTHU U CUHTETUYECKOM OMOJIOTHH, aKTyaIU3UPYIOTCS 3HaHUS 00 YJaIOIIUXCS 110
OoTaHWKe, 300JI0TUH, aHaTOMUH, (pu3nojiornu dejaoBeka. B 11 kmacce u3ydaroTcsi SBONIOIMOHHOE YICHUE, OCHOBBI SKOJIOTHHU
U ydeHue o buocdepe.

VYuebnslii npeamer «buosorus» npu3BaH 00€CEUUTh OCBOEHHE 00YYAIOIIMMHUCS OMOJOTMYECKUX TEOPUH U 3aKOHOB,
ujel, MPUHLIUIIOB U MPaBUJI, JIEKAIINX B OCHOBE COBPEMEHHOI €CTeCTBEHHO-HAyYHOW KapTUHBI MUpa, 3HAHUH O CTPOEHUH,
MHOTO0Opa3uu M OCOOCHHOCTSX KIJIETKH, OpraHW3Ma, MOMYJSIHH, OWOIIEHO03a, SKOCHCTEMBI, O BBIJAIONIUXCS HAYIHBIX
JOCTUXKEHUSX, COBPEMEHHBIX MCCIIEJOBAHUAX B OMOJIOTUH, IPUKIIAJIHBIX aCMEKTaX OMOJIOrMUecKUX 3HaHuu. [ pa3BUTHS U
MOJIJICP)KaHMsI MHTEpeca OOyJaromUXCs K OWOJIOTHU HApSAAY CO 3HAYUTEIBHBIM OOBEMOM TEOPETHUECKOrO Marepuasia B
COJIEpP’)KaHUU TIPOrPaMMbl IO OMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJIICHUS W Pa3BUTHUSI TOW WM WHOU
ob0nactT OWOJOTHH, BKJIAJIOM OTCUYECTBEHHBIX W 3apYOCKHBIX YUEHBIX B pEIICHUEC BaXHEHITUX OMOIOTHYECKUX U
HKOJIOTUYECKUX MPOOIEM.

Lenp u3yuenus yueOHoro npeamera «buosorus» Ha yriyoJI€HHOM YpOBHE — OBJIaJIeHUE O0YUYarOIIUMUCS 3HAHUSIMH O
CTPYKTYPHO-()YHKIIMOHATLHOW OpPraHW3alliy JKUBBIX CHUCTEM Pa3HOTO paHra M MPUOOpETeHHWE YMEHWW HCIIOJb30BaTh ATH



3HaHUS B (POPMUPOBAHUM MHTEPECA K ONpeaesIEHHON 00acTh MpoeCCUOHANTBHON NESITENbHOCTH, CBI3aHHOM ¢ OUOJIOTHEH,
WIH K BBIOOPY y4€OHOr0 3aBeJIeHUS JJISl IPOJOJKEHUS OMOJIOrNYECKOro 00pa30BaHusl.

JocTrkeHue 1enn u3ydeHus yuyeOHoro npeamera «buonorus» Ha yriiyOJ€HHOM ypOBHE OOECHEUMBAETCS PEUICHUEM
CJIIEAYIOIIMX 3a/1ay:

OCBOEHHE OOYYAIOUIMMUCS CHUCTEMbl OMOJOIMYECKHUX 3HAHUN: 00 OCHOBHBIX OMOJIOTMYECKUX TEOPUSX, KOHIIETIHSX,
TUIO0TE3aX, 3aKOHAaX, 3aKOHOMEPHOCTSX U MpaBUJIaX, COCTABIIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAPTUHY MUPA; O
CTPOCHHH, MHOTO00Opa3rM U OCOOCHHOCTSAX OMOJIOTHMYECKUX CHUCTEeM (KJIETKA, OpPraHu3M, MOMYJSIUs, BUJ, OWOTEOIECHO3,
ounocdepa); 0 BHIIAIOUIUXCS OTKPHITUSX U COBPEMEHHBIX UCCIIEN0BaHUAX B OMOJIOTUY;

O3HAKOMJICHHE OOY4YaloIMXCsl C METOAAaMHM TO3HAHMS JKMUBOW TMPUPOABL: HCCIEAOBATEIBCKUMU METOAAMHU
OMONIOTUYECKUX HAYK (MOJEKYISAPHOU U KIETOYHOW OMONOrHH, SMOPUOJIOTUHN U OUOJIOTUN Pa3BUTHS, TEHETUKU U CEJIEKIINH,
OMOTEXHOJOTUM M CHUHTETUYECKOM OMOJOrvM, MAaJICOHTOJIOTHHU, SKOJOTHMH); METOJAAMH CaMOCTOSATEIBLHOTO IPOBEICHUS
OMOJIOTMYECKUX UCCIIEIOBaHUI B TaOOpaTopuu U B MpHpo/ie (HAOII0AeHIE, U3MEPEHHE, IKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIa/ICHHE O0YYarOIIUMHCS YMEHUSIMHU: CaMOCTOSTEIbHO HAaXOUTh, aHAJIIM3UPOBATh U HCIOJIb30BaTh OMOJIOIMUYECKYIO
UH(}OpMAIIIO; TMOJB30BATHCS OMOJIOTMYECKONM TEPMUHOJIOTMEH M CHUMBOJIMKOW; YCTAaHABIMBATH CBA3b MEXKAY pPa3BUTHUEM
OHMOJIOTUU U COLMATBHO-?KOHOMUYECKUMH U HKOJIOTMYECKUMU MPOoOIeMaMu YeJIOBEUECTBA; OLEHUBATH MOCIEACTBUS CBOEH
JESTEIbHOCTU 10 OTHOILEHHUIO K OKpY)Karolled MpupoAHOM cpene, COOCTBEHHOMY 30POBBIO M 370POBBIO OKPYKAIOLIUX
Jrojieil; 000CHOBBIBATh M COOJIIO1aTh Mepbl MPOPUIAKTUKN MH(PEKIIMOHHBIX 3a00€BaHUM, MpaBUiia MOBECHUS B PUPOJIE U
obecrieueHusi OE30MaCHOCTH COOCTBEHHON KU3HEACSITEIbHOCTH B YPE3BBIYAMHBIX CUTYALMSIX MPUPOJAHOTO M TEXHOTEHHOTO
XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HAYYHbIE OTKPBITUS B 00JIACTH OMOJIOTHY;

pa3BUTHE y O0YYAIOIIMXCSA MHTEIIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEHN B Ipoliecce 3HAKOMCTBA C BBIAAIOITUMUCS
OTKPBITUSIMA U COBPEMEHHBIMH HCCIEIOBAaHUSMU B OHOJIOTHH, peHIaeMbIMH €10 MpoOjJeMaMH, METOA0JIOTHel
OMOJIOTUYECKOTO HCCJICIOBAHUS, MPOBEICHUS HKCIIEPUMEHTAJIbHBIX MCCIEOBAaHUN, pelIeHUsT OMOJOTMYECKUX 3ajad,
MOJIEJTMPOBAHMS OMOJIOTMYECKUX OOBEKTOB U ITPOLIECCOB;

BOCIIUTAHUE Yy OOYYarOIIMUXCS EHHOCTHOTO OTHOLICHMS K >KMBOW MPUPOJE B LIEJIOM U K OTICIBbHBIM €€ 00bEeKTaM U
ABJICHUAM; (OPMHPOBAHUE SKOJOTMYECKOM, T'€HETHYECKOW TIpaMOTHOCTH, OOILIEH KyJIbTypbl NOBEACHHUS B IPUPOJIE;
WHTETPAIlNH €CTECTBEHHO-HAYYHBIX 3HAHHIA,

npuodOpeTeHne O0YyJaroNUMUCA KOMIIETEHTHOCTH B PAlMOHAJIBLHOM MPUPOJIONOJIL30BAHUHN  (COOIIOICHHE TPaBUII
MOBEJCHUSI B TMPUPOJIC, OXpaHbl BHJOB, IKOCUCTEM, OHOC(hEphI), COXpPaAaHEHUH COOCTBEHHOI'O 3/10POBbSi M 3I0POBBS



OKpYXKaIoIUX Jrojel (coOmoaeHuss Mep npoduiIakTUKU 3a00JieBaHUM, o0ecrieueHre 0e30MacCHOCTH JKU3HENIESITEIIbHOCTH B
Ype3BhIYAWHBIX CUTYAIUAX MPUPOJHOTO0 M TEXHOTCHHOI'0 XapakTepa) Ha OCHOBE HMCIOJb30BaHUS OMOJOTUYECKUX 3HAHUM U
YMEHHI B OBCEIHEBHOM JKU3HU;

CO3JIaHUE YCJIOBUHM MJii OCO3HAHHOIO BbIOOpa OOYYAIOIIMMHUCA WHIMBUIYaJbHOW 00pa30BaTEIbHOM TPAaeKTOPHH,
CIOCOOCTBYIOIIEH MOCIEAYIOLIEMY MPO(PECCHOHAIBHOMY CaMOOIIPENIEICHUIO, B COOTBETCTBHUM C WHIAMBUAYAJIbHBIMU
WHTEpECaMH M MOTPEOHOCTSIMU PETHOHA.

OO11ee 4KMcI0 YacoB, OTBEACHHBIX HA M3ydeHHE OMOJIOTUU Ha YriyOJIEHHOM YPOBHE CPEIHEro OOIIero oOpa3oBaHus,
cocranisieT 204 yaca: B 10 kitacce — 102 ygaca (3 gaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B HeZIelo).

OT60p OpraHu3arMmoOHHBIX (GOPM, METOIOB U CPEIACTB 00YUEHHSI OMOJOTHU OCYIIECTBISICTCS C YIETOM CHEU(DUKU €T0o
COJEp)KaHWsS W HANpPABICHHOCTM Ha MPOJOJDKEHHWE OHMOJIOTMYECKOro O0pa3oBaHUs B OpPraHU3alUsAX CpPEIHEro
pohecCUOHaNBHOTO U BBICIIEr0 00pa30BaHMUS.

OO6s13aTeNbHBIM YCIIOBUEM MPU O0YUE€HUH OMOJNIOTUU Ha YIIIyOJIEHHOM YPOBHE SIBISIETCS MPOBEICHUE JIAOOPATOPHBIX U
npakTHYecKux padoT. Takke ydacThe oOydyarolUXCsl B BBINOJHEHUHM IMPOEKTHBIX U Y4eOHO-MCCIIEOBATEIbCKUX PadoT,
TEMaTHKa KOTOPBIX OMPEACNACTCS yYUTEIeM Ha OCHOBE HMMEIONIMXCS MaTepUalilbHO-TEXHUYECKUX PECYpCOB M MECTHBIX
IIPUPOJHBIX YCIOBHM.



COAEPKAHUE OBYUEHUA
10 KVJIACC

ConepxaHue NpOrpaMMbl, BBIIEIEHHOE KVYPCUBOM, HE BXOAUT B NMPOBEPKY TrOCYAAPCTBEHHOM HMTOTOBOM aTTECTAallUU
(T'NA).

Tema 1. buosiorust kKak Hayka

CoBpemenHasi 6uoJioruss — KOMIUIEKCHasi Hayka. Kparkas ucropusi pa3BuTusi Ouonoruu. buonormyeckue Hayku u
u3ydaeMble UMHU 1poOsieMbl. DyHIaMeHTalbHbIE, TPUKIIAHbIE U TIOUCKOBBIE HAYYHbIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HaueHure OMOJOTUK B POPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HaYyYHOU KapTuHbI Mupa. [Ipodeccuu, cBsizaHHble ¢
Oouosorneil. 3HaueHUWe OWUOJIOTMU B TMPAKTUYECKOW JCATEILHOCTH YENOBEKAa: MEAMIIMHE, CEJIbCKOM XO3SICTBE,
IIPOMBIIIJIEHHOCTH, OXPaHE MMPUPOJIBL.

JdemoHcTpanumn

[loptpetsl: Apucrorens, Teodpact, K. Jlunneir, K. b. Jlamapk, Y. Hapsun, Y. I'apseir, I'. Mennens, B. N.
Bepnanckuii, U. I1. TlaBmos, . . Meunukos, H. 1. Basunos, H. B. TumodeeB-PecoBckuii, [[x. Yorcon, ®@. Kpuxk, /1. K.
benses.

Tabmuup! u cxembl: «CBsi3b OMONIOTUU C APYTUMH HayKamu», «CrucreMa OMOJIOrHYeCcKUX HaYK.

Tema 2. ’)KuBble cucTeMbl U UX H3y4Y€EHHE

XKuBble cucTemMbl Kak mpeaMeT u3ydeHusi Ouosnoruu. CBOMCTBa KUBBIX CHUCTEM: €IMHCTBO XMMHYECKOTO COCTaBa,
JUCKPETHOCTb M LEIOCTHOCTb, CIIOKHOCTH U YIOPAJOYEHHOCTH CTPYKTYpPBI, OTKPBITOCTh, CaMOOpPraHHU3alMs,
CaMOBOCITPOU3BEICHUE, PAZAPAKUMOCTD, U3MEHYNBOCTD, POCT U Pa3BUTHE.

YpoBHU OpraHu3alMy >KUBBIX CHUCTEM: MOJIEKYJSPHBIN, KJIETOUHBIA, TKAHEBbIN, OPraHU3MEHHBIN, MOMYJSLHOHHO -
BUJIOBOI, PKOCHCTEMHBIH (OroreorieHoTu4eckuii), ounocdepusiil. [Ipomeccrl, mpoucxoasimue B KUBbIX cucTeMax. OCHOBHBIC
npU3HaKHU KUBOro. JKu3Hp kKak (popma cymecTBoBaHUs Marepuu. Hayku, nzydaroniue kuBble CUCTEMBI Ha Pa3HbIX YPOBHSIX
OpraHu3aIuu.

Nzyuenwne xuBbIX cucTeM. MeToasl Onosornueckoi Hayku. HaGmonenue, naMepeHue, SKCIIepUMEHT, CHCTeMaTH3aIusl,
MeraaHanu3. [loHsATHE 0 3aBUCHUMOM M HE3aBUCUMOW nepeMeHHoM. [InmannpoBanue skcniepumenra. [loctaHoBka u nposepka
runore3. Hyneas runores3a. [lonstre BbIOOPKM U €€ aocToBepHOCTb. Pa30poc B Ouonormueckux naHHbiX. OlleHKa



JOCTOBEPHOCTH TOITYYEHHBIX PE3yJbTaToB. [IpHunHBI MCKaKEHUs PE3ynbTaTOB dKCIepuMeHTa. lIoHATHE cTaTMCTHYECKOrO
TECTA.

JlemoHcTpanumn

Tabmuuel 1 cxembl: «OCHOBHBIC TPU3HAKH JKU3HW», «buojornueckue cucrembl», «CBOWCTBA >KMBON MaTepuny,
«YpOBHU OpraHu3alvu >KUBOW MpUpoabl», «CTpOEHHE MKUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHUCTEMBI OpPraHoB
YeJIOBEYECKOro opranuzmay, «buoreornenosy, «buochepay, «MeTonbl U3ydeHus: KUBON TPUPOIBD».

O6opynoBanue: mabopaTopHOoe 00OPYIOBaHUE JIJIsl TPOBEICHUS HAOIIOCHUHN, U3MEPEHU, IKCITIEPUMEHTOB.

IIpakTuyeckas padora «l/icnonb30BaHUE pa3IMYHBIX METOAOB MIPU U3YYEHUHN KUBBIX CUCTEM.

Tema 3. buosiorus KjieTkn

Krnetka — cTpykTypHO-QyHKIIMOHAIbHAS equHuIa kuBoro. Mcropus otkpeiTust kinetku. Pabotsr P. I'yka, A. JleBenryka.
Knerounas teopus (T. [lIsann, M. llIneitnen, P. BupxoB). OcHOBHbBIE NTOJIOKEHUSI COBPEMEHHOMN KJIETOUYHON TEOPHUHU.

MeToapl MONEKYIAPHOW W KJIETOYHOM OHOJIOTMH: MHUKPOCKOMUS, Xpomartorpadus, 3neKTpodopes, METO MEUEHBIX
aToMoB, auddepeHnraibHoe MeHTpU(PYrupoBaHue, KyJIbTUBUPOBAHHUE KIIETOK. MH3yueHue @uUKCUPOBAHHBIX KIEMOK.
DnekTpoHHass MUKpocKomnus. Kongoxanvnas muxpockonus. Bumanvroe (npusicusHenHoe) usyienue Kiemox.

JemoHcTpanum

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

TaOmuuplt w1 cxembl: «CBETOBOM MHMKPOCKOI», «IJIEKTPOHHBIM MHUKpOCKOm», «VcTopusi pa3BUTHS METOIIOB
MUKPOCKOIIU.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOMpEapaThl PACTUTENbHbBIX, >)KUBOTHBIX U OaKTEPUAIbHBIX KIIETOK.

IIpakTnueckas padora «M3yyeHue MeTOJOB KIETOUHOM  Oumosoruu  (Xpomarorpadusi, dsaexkTpodopes,
mudepenunanbHoe neaTpudyruposanue, [LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XHAMUYECKUH COCTaB KJIETKU. Makpo-, MUKPO- ¥ yIbTPAMUKPOIIEMEHTHL. Boia u €€ poJib Kak paCTBOPUTEIIS, pear eHTa,
y4acTHE B CTPYKTYPUPOBAHMM KIIETKH, TEIUIOPETyJsiud. MuHepanbHbIe BEIIECTBAa KJIETKH, UX OHoiorudeckast posb. Ponb
KaTMOHOB M AHUOHOB B KJIETKE.

Opranuueckue BellecTBa KJIETKH. buomornueckue noaumepsl. benku. AMUHOKHCIOTHBIA cocTaB 0enkoB. CTPYKTYpbl
OenkoBoil Monekyinbl. [lepBuuHas cTpykTypa Oenka, mentuaHas CBA3b. BTopuuHas, TpeTuuHas, YeTBEPTUYHAS CTPYKTYpBHI.
Henatypanus. Coiicta 6enkoB. Knaccudukanus 6enkoB. buonorunueckue QyHkiuu 6enkoB. [Ipuonui.



VYrneBogsl. MoHOcaxapupl, Iucaxapubl, OJUTrocaxapuabl W nonucaxapuabl. OOUmMil MiIaH CTpOeHHS U (DU3UKO-
XMUMHYECKHE CBOMCTBA yrieBooB. buonoruueckue pyHKINUN yTIeBOJOB.

Jlunuasl. T'uapopunsHo-ruApodoOHbIe cBoiicTBa. Knaccudukauus munuaos. Tpurimuepuasl, Gochoaunuasl, BOCKH,
crepouibl. buonornyeckue ¢ynkmuu aunuaoB. OOmKe CBOMCTBa OMONOrHYECKUX MeMOpaH — TEKY4eCTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHUIO, ITOJYIIPOHHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK n PHK. Ctpoenne HyknenHoBbIx kucioT. Hykmeotuapl. [IpuHIUIT KOMITIEMEHTAPHOCTH.
[Tpasuno Yapradda. Crpykrypa JJHK — nBoitnas cnupans. Mectonaxoxaenue u Ouonorundeckue Gpyukmuu JJHK. Buast
PHK. ®yukunu PHK B kietke.

Crpoenne wmoinekynsl AT®D. Makpospruueckue cBszu B Monekyie AT®. buonormueckue ¢ynkmuun ATO.
BoccranoBneHHble IepeHOCUNKH, UX GYHKIIUK B KIIeTKe. /[pyeue nykieozuompugpocghamer (HT®). CexBenupoanue J[HK.
Memoowl eenomuru, mpaHcKpunmoMuku, nPOmMeoMuKuU.

CrtpykTypHas Ouosorusi: OnoXxuMuueckue u Onopu3nIecKrue UCCIEIOBAHMUS COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPHI
ouomonexkyn. Mooeruposanue cmpykmypsvl u QYHKYUti OUOMONEKYN U Ux Komniekcos. Komnviomephoui ousatin u
opeanuyeckuu cunmes OUOMONEKYT U UX HENPUPOOHBIX AHATO0208.

JemoHcTpanum

IToptpertsr: JI. IToaunr, [Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, ®. Conrep, C. [Ipy3uHnep.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHUX OJIEMEHTOB B HEXHUBOM mpupone», «Pacnpenenenne XuMHUYECKHX
AJIEMEHTOB B JKMBOM MPUPOJIL».

Tabmuupt u cxembl: «llepuognueckas Tabaua XUMHUYECKUX JIEMEHTOBY, «CTpoeHre MOJIEKYbl BOJbI», «BemiecTBa B
coctaBe oOpraHusMoB», «CTpoeHue MoJeKyabl Oenka», «CTpyKTypbl O€lIKOBOM MOJIEKYbl», «CTpoeHHuE MOJEKYI
yraeBoa0B», «CTpoeHrne MOJIEKYIT TMIUA0BY», « HykiienHoBbie KuciaoTe», «CTtpoeHne Monekybl ATO».

O6opynoBaHue: XUMUYECKas 1Mocyia 1 000pya0BaHUE.

JlabopaTopHas pa6ora «OOHapyKeHHE OCTKOB C TTOMOIIHI0 KAYECTBEHHBIX PEAKITHI.

JlabopaTopHas padora «lccienoBaHre HyKJIEMHOBBIX KACIIOT, BBIIEIECHHBIX U3 KJIETOK PA3JIMYHBIX OPraHU3MOB.

Tema 5. Ctpoenue n pyHKIMH KJIETKH

Tunsl KJIETOK: SyKapruoTHueckas U mpokapuoruyeckas. CTpykTypHO-()yHKIHOHAJIbHbIE 00pa30BaHMs KIETKU.

Ctpoenue mpokapuoTuieckoit kietku. Kierounas crenka 6akrepuit u apxeil. OCOOCHHOCTH CTPOCHUS TeTepoTpOodHOM
1 aBTOTPO(HON MPOKAPUOTHUECKUX KJIETOK. MeCTO U poJib MPOKApUOT B OMOIIEHO3aX.



Crpoenne u (pyHKIIMOHUPOBAHUE SYKapUOTUYECKOM KieTku. [Inazmarnueckas memOpana (tuiazmanemma). CTpykTypa
r1a3MaTUYecKoil MeMOpaHbl. TpaHCHOPT BELIECTB uepe3 MIa3MaTHuecKyt0 MeMOpany: naccuBHbIN (quddy3us, odaeryénnas
nuhy3ust), akTUBHBIN (MIEPBUYHBII U BTOPUYHBIN akTUBHBIN TpaHcnopT). [lomynponuniaemocts MmemOpanbl. Pabota HaTpHii -
KaJIMEeBOr0 Hacoca. DHJIOIMUTO3: MUHOLUUTO3, (harouTo3. Jk3ounuTo3. Kinerounas crenka. CTpykTypa U QyHKIHMH KIETOYHON
CTCHKHU PacTeHH, TprOOB.

[uronnasma. I{uto3ons. [utockener. [[pmxenue nutoriazMbl. Opranouabl kieTku. OgHoMeMOpaHHbIE OPraHOUIbI
kieTku: sHAomnazMarudeckas cetb (DIIC), ammapar [ombmku, TU30COMBI, MX CcTpoeHHME W (PyHKIMU. B3anMocBssb
OJTHOMEMOPAHHBIX OpPraHOUAOB KJIETKU. CTpOeHUE TpaHyISpHOTO peTUuKyiayma. Mexanusm nanpaenenus oenxkog 6 IIIC.
Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOUHbIX MeMOpaH. [nmaaxuii (arpanynsapHbIA) 3HAOIUIA3MATUYECKUN PETUKYITYM.
Cekpetopnas ¢yHkius annapara ['onbmxu. Moougurkayus 6enkos 6 annapame I'onvoocu. Copmuposka 6enkos 8 annapame
Tonvoorcu. TpaHncmopT BelIecTB B kieTke. Bakyosu pactutenbHbIX KieTok. KineTounsiit cok. Typrop.

[ToryaBTOHOMHBIE OpraHoOMAbl KJIETKU: MHUTOXOHIPHH, IUIACTHIBL. [Ipoucxodscoenue MumoxoHOputi u NnIacmuo.
Cumbuoeenes (K.C. Mepesxckosckuu, JI. Mapeynruc). CtpoeHrne u (PYHKIMHM MUTOXOHApUM M T1UiacTua. IlepBuuHsle,
BTOPUYHBIE U CIIOKHBIE TUIACTU]IBI (DOTOCHHTE3UPYIOIIMX 3YKApHOT. XJIOPOIUIACThI, XPOMOILJIACTBI, JIEMKOIJIACTHI BBICIIMX
pacTeHUH.

HememOpannbie opranHounbl kinetku Crpoenne U (YyHKIMA HEMEMOpaHHBIX OPraHOUIOB KIETKH. PuOOCOMBI.
Ilpomesicymounvie unramenmol. MuxkpodunamMeHTsl. AxmuHosvie Muxkpoguiamenmol. MplllIeUHbIE KIETKU. AKMuHo8bvle
KOMHOHEeHmbl HemblueyHblx Kiemok. MukpoTpyoouku. Knerounsiii nentp. CTpoeHrne U JBUKEHHE KT'YTUKOB U PECHHUYEK.
Mukpotpybouku uuTomnasmbel. LleHTpuons. berku, accoyuupoeanmvie ¢ MUKPOQDUIAMEHMAMU U MUKPOMPYOOUKAMU.
MomopHhvie 6enku.

Snpo. O6omnouka sapa, XpOMAaTHH, KapHOIUIa3Ma, SAPBIIIKA, UX CTPOCHUE U PYHKIUU. SnepHBIN OENKOBBIM MAaTPHUKC.
[IpocTpaHCTBEHHOE PACIIOIOKEHUE XPOMOCOM B UHTEP(hA3ZHOM SiApe. Dyxpomamun u cemepoxpomamun. benxku xpomaruHa —
TUCTOHBI. /[unamuka s0epHot 000104Ku 8 Mumo3se. A0epublil mpaHcnopm.

Krnerounsie BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK dYKapHOT (PaCTUTEIILHOM, YKUBOTHOM, TPUOHOI).

JemoHcTpanumn

[Toprpersr: K.C. MepexkoBckuit, JI. Maprymuc.

Tabmuiel 1 cxembl: «CTpoeHUE PYKAPUOTUIECKON KIETKNY, «CTpoeHUE KUBOTHOU KIeTKN», «CTpOeHUE PACTUTEIHHOM
KJIETKW», «CTpoeHrnEe MUTOXOHAPUNY, «SAapoy, «CTpoeHne NPOKAPUOTUYECKON KIETKUY.



OOopynoBaHue: CBETOBOM MHMKPOCKOI, MHKPOIpPENaparbl pPacTUTEIbHBIX, JKUBOTHBIX KJIETOK, MHKPOIpPENapaThl
OaKTepHUATLHBIX KJIETOK.

JlaGoparopHas padora «l3yueHue CTpoeHUs KIETOK PA3JIUYHBIX OPraHU3MOBY.

IIpakTnueckas padora «/3yuenne cBONCTB KIETOYHOW MEMOpaHBI».

JlaGoparopHas padora «lcciaenoBaHue Mm1a3mMolin3a U Jemia3Moiin3a B paCTUTEIbHBIX KIETKAX).

IIpakTnueckas padora «/3yuenue NBUKEHUS LIUTOIIIA3MbI B PACTUTEIBHBIX KJIETKaX).

Tema 6. O0MeH BelecTB U MpeBpallieHNe IHEPTUHU B KJIETKe

AccuMUIIILMST W JTUCCUMUIISILMS — JBE CTOPOHBI Mera0onu3ma. Tumbl oOMeHa BelIEeCTB: aBTOTPOMHBIA U
reTepoTpodHbIi. YdacTre KUCIopoaa B OOMEHHBIX MpoIieccax. JHEPreTHIecKoe oodecnedeHue KiaeTku: npespamieane ATO B
oOMeHHBIX Tporieccax. DepMeHTaTUBHBIN XapaKTep peakIuil KIIETOYHOTo MeTabomm3mMa. DEepMEeHTHI, UX CTPOSHHUE, CBONCTBA
u MmexanusMm geiictBus. Kodepmentsl. Otinuyusi (GepMEHTOB OT HEOPraHWYECKHX KaTalu3aTopoB. besku-akTuBaTOpHl U
OETKU-MHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIIUK OT Pa3IUIHBIX (PAKTOPOB.

[lepBUYHBINM CHUHTE3 OPraHUYECKUX BEIIECTB B KJETKE. DOTOCUHTE3. AHOKCUSEHHbIU U OKCUSEHHBIU (HOmOoCcUHmes y
oaxmepuu. Ceemocobupaiowue nuecMeHmvl U NUSMEHMbl PeakyuoHHo20 yenmpa. Poab XJIOpOIUIAaCTOB B IpOILIECCE
dorocunTe3a. CeroBas m TemHOBas ¢a3bl. Pomoovixauue, Cs, C, u CAM-munvr pomocunmesa. TIpomyKTUBHOCTH
dorocunTe3a. Biusiaue paznudyHbix (akToOpoB HA CKOPOCTh (POTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XeMocuHTe3. Pa3zHooOpasue OpraHu3MOB-XEMOCHMHTETHKOB: HUTpUPHUIUpPYIOLIME OaKTEpUH, Kele300aKTepuH,
cepoOakTepHH, BOJIOPOTHBIC OaKTEepHH. 3HAUCHUE XEMOCHHTE3A.

AHaspoOHbie opraHu3Mmbl. Buael Opoxenus. [IpoaykTel OpoKeHUS M HMX HCIOJNb30BAHUE UYETOBEKOM. AHA’pOOHbBIE
MUKPOOPTaHU3Mbl KaK 0OBEKThI OMOTEXHOJOTHH U BO3OYAUTENHN OOJIC3HEH.

A3poOHBIE OpraHu3Mbl. JTallbl dHEeprerudeckoro ooMeHa. IloaroroBurenbHbli 3Tan. [Mkonn3 — OECKUCIOPOIHOE
pacUIEIJIEHUE TITFOKO3BI.

buonornyeckoe okucIeHHE, WM KJIETOYHOE JbIxaHHe. Poib MUTOXOHPHI B mpoiieccax OMOIIOrMYECKOro OKUCICHUSI.
[Muknuyeckue peakuuu. OkucnuTenbHoe GochopunrpoBanue. Iuepeus memopannozo epaouerma npomonos. Cunmes ATD:
paboma npomounou ATD-cunmaszvl. llpeumyiiecTBa a’poOHOrO0 MNyTH OOMEHA BEIIECTB IMEpell aHadPOOHBIM.
D¢ (DHEKTUBHOCTH YPHEPTreTUUECKOT0 OOMEHA.

JdemoHcTpanumn

[Toprpersr: k. [Tpuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Ourensrapar, I[1. Mutuen, I'. A. 3aBap3uH.



TaOmuupl u cxembl: «POTOCHHTE3», «IJHEpreTudyeckuid obmen», «buocuHTe3 Oenka», «CTpoeHue QepmeHTay,
«XEeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpPYIOBaHME [JISI MPUTOTOBJICHUS TIOCTOSSHHBIX UM BPEMEHHBIX
MUKPOIPEapaToB.

JlabopaTopHas padora «3yueHne KaTaIUTUUECKOW aKTUBHOCTH (PEPMEHTOB (Ha IPUMEPE aMUJIa3bl WIIA KaTalla3bl).

JlabopaTtopnasi pabora «l3yueHue (epMEHTATUBHOIO paCIIEIUICHUS] MEPOKCHUIAa BOAOPOAA B PACTUTEIbHBIX U
YKUBOTHBIX KJIETKAX.

JlabopaTopnas padora «CpaBHEeHHE TPOLIECCOB (POTOCUHTE3A U XEMOCHUHTE3A.

JlabopaTopHas pa6ora «CpaBHEHHE MTPOLIECCOB OPOKEHUS U TBIXAHUSD.

Tema 7. HacseacrBenHast uHpopManus U peajau3anus €€ B KJIeTKe

Peaknuu matpuuyHoro cunres3a. [IpuHIMN KOMILJIEMEHTAPHOCTH B PEAKIUAX MaTPUYHOrO CHHTe3a. Peanuzanus
HacJeICTBEHHOW HHpopmanuu. ['eHeTnueckuil Koj, ero cBorcraa. Tpanckpunuusa — matpuusblii cuate3 PHK. IlpuHnummnst
TPAHCKPUIMIUU: KOMIUIEMEHTApHOCTh, aHTUIIAPALIEIbHOCTh, aCUMMETpUYHOCThb. (Co3pesanue mampuunvix PHK 6
aykapuomuyeckou knemke. Hexooupyrowue PHK.

Tpancnsuua u e€ sTanbl. Yuactue TpaHcnopTHeix PHK B Ouocunrese Oenka. YcioBus OuocuHTe3a Oenka.
KoaupoBanue amuHokuciot. Pons pubocom B OrocuHTe3e Oenka.

Cospemennvie npeocmasieHus o cmpoeHuu ceHog. Opranmzalusi T€HOMa y TPOKapuoT U dyKapuoT. Perymsius
aKTUBHOCTHU T€HOB y mMpokapuoT. ['unoresa onepona (P. Kakob, XK. Mano). MonexynapHole MexaHuzmbl SKCHPeCCUU 2eHO8 y
aykapuom. Ponv Xxpomamuna 6 peeyrayuu pabomul 2eHog. Perynanuss oOMEHHBIX MpoleccoB B KkieTke. KileTouHbii
rOMEeOoCTas.

Bupycel — HekilerouHble (GOpPMBI KU3HH W OONHMratHeie mMmapa3suThl. CTPOCHHWE TMPOCTBHIX W CIIOKHBIX BHPYCOB,
petpoBupycoB, OaktepuodaroB. JKuswenuwvui yuxn JIHK-cooepocawux eupycos, PHK-codepocawux eupycos,
baxmepuogazos. Obpammuas mpancKpunyus, pesepmasd, UHmezpasa.

Bupycnbie 3a0oneBaHusi 4denoBeka, XuBOTHBIX, pacteHuit. CIINAJ], COVID-19, coumanbHble M MEIUIIMHCKUE
POOJIEMBI.

Buoungopmamuxa: unmezpayus u ananuz 6orvwux maccusos («bigdatay) cmpyxkmypuoix b6uonocuuweckux oanmwlx.
Hanomexnonoauu 6 6uonocuu u meouyune. Ilpoepammupyemoie pynxyuu 6eaxos. Cnocobvl 00cmasKu 1exapcme.

JdemoHcTpanumn



[Toptpetsr: H. K. Konbuos, /. . IBaHOBCKUI.

Tabnuipl 1 cxeMbl: «buocuaTe3 6enKkay, «I'eHeTuaecKuii Koa», «Bupyce», «bakTteprnodarn.

IpakTnyeckas padora «Co3naHrue MOJCIH BUPYCay.

Tema 8. JKu3HeHHBII HUKI KICTKH

Krnerounsii nuki, ero mepuoasl U perymsinus. Matepdaza m muto3. OCOOEHHOCTH MPOIIECCOB, MPOTEKAIOIINX B
untepdaze. IlonroroBka kietkn K  jgeneHuto. IlpecuHrternyeckuit  (MOCTMUTOTHYECKUN), CHHTETHUECKUH U
MOCTCUHTETUYECKHH (MPEMUTOTHYECKUH ) TIEpUOABI MHTEP(a3bI.

Marpuunsiii cunte3 JJHK — penmukanus. punauunsl perummkanuu [JHK: koMIuieMeHTapHOCTD, MOJIYKOHCEPBATUBHBIN
CUHTE3, aHTunapamienbHoctb. MexannsMm perkanuu JJHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl U TeroMepasa.
XpOMOCOMHBIN HA0Op KIETKH — KapHOTHUN. JWIIOMAHBINA M TalUIOMAHBIA HAOOPBI XpOMOCOM. ['OMOIOTHYHBIE XPOMOCOMBI.
[TonoBBIE XPOMOCOMBL.

llenenue wieTkn — muTo3. CTraguu MHUTO3a M MPOUCXOJAIIME B HUX mponecchl. Tumbl muto3a. Kapuokunes u
LUTOKMHE3. brnonornueckoe 3HayeHUE MUTO3A.

Perymnsiiusa MmutoTH4ecKoro nukia kietku. [lporpammupyemas kjaeTouHasi THOENb — anomnTo3.

Knerounoe snpo, xpomocoMmbl, (YHKIHOHAJIbHAsT TEeHOMUKa. Mexanuszmel npoaugepayuu, oughpepenyuposxu,
cmapernus u eubenu kiemox. «L{ugpposas kiemxay — buourngopmamuyeckue mooenu QYHKYUOHUPOBAHUSL KIIEMKU.

JdemoHcTpanumn

Tabmump! 1 cxeMbl: «KU3HEHHBIN UK KICTKHY, «MuTo3y», «CTpoeHue Xxpomocom», «Permkanms JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoOMpenapaThl: «MUTO3 B KJIETKaX KOPEIIKa JTyKay.

JlaGoparopHas padora «3ydeHue XpoMOCOM Ha TOTOBBIX MUKPONPENAPATAX).

JlaGopaTropHas padora «Habnrogenne MuTo3a B KJeTkax KOHUMKA KOpEIIKa JIyKa (Ha TOTOBBIX MUKPOIpenapaTax).

Tema 9. Ctpoenue n GyHKIUHM OPraHU3MOB

buonoruueckoe paznoodpaszue oprannu3MoB. OJTHOKIIETOYHBIE, KOJTOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHSI M >KU3HEACSITEIbHOCTH OJHOKJIETOYHBIX OpraHu3MOB. bakTepuu, apxeu, OJIHOKIETOUHBIC
rpuObl, OTHOKJIETOYHBIE BOAOPOCIH, APYrUe NPOTUCTHI. KONOHUAIbHBIE OPraHU3MBL.

B3anMocCBs3b yacTeld MHOTOKJIETOYHOTO Oprannu3Ma. TKaH!, OpraHbl U CUCTEMbI OpraHoB. OpraHusm Kak €JuHOE LEJI0e.
I'omeocras.



Tkanu pactenuil. TUMbI pacTUTENBHBIX TKaHEW: 00pa3oBaTeabHas, MOKPOBHAS, IPOBOIAIIAS, OCHOBHAS, MEXaHHYECKAs.
OcoOeHHOCTH CTpOeHUs, QYHKIUN U paclOJIOKEHHUS TKAHEH B OpraHax pacTeHUM.

TKaHM JKMBOTHBIX M YEJIOBEKA. THIBI KMBOTHBIX TKAHEH: DIUTEIWAIbHAsA, COCAUHUTENIbHAS, MBIIICYHAs, HEPBHAs.
OcoOeHHOCTH CTpoeHHUs, QYHKIUN U pacHOIOKEHHs TKaHEeH B OpraHax *HBOTHBIX U Y€JIOBEKa.

Opranbl. BereraTuBHblE U I'€HEpATHBHBIE OpPraHbl pacTeHUH. OpraHbl U CHCTEMBI OPraHOB JKUBOTHBIX M YEJIOBEKA.
OyHKIIUY OPTaHOB U CUCTEM OPraHOB.

Ornopa tena opranuzmoB. Kapkac pactenuid. CkeneTbl OJIHOKJIETOUYHBIX M1 MHOTOKJIETOYHBIX KMBOTHBIX. HapyXHbIil 1
BHYTPEHHHUM ckeneT. CTpoeHue U TUIIbI COEAMHEHUS KOCTEN.

JIBm>keHne OopraHu3MoB. JIBM)KEHHE OJHOKJIETOUYHBIX OPraHHW3MOB: aMEOOUAHOE, KT'YTHKOBOE, pECHUYHOE. [[BrKeHHe
MHOT'OKJIETOYHBIX PACTEHUW: TPOIWU3MBI M HACTUU. [IBHM)KEHHME MHOTIOKJIETOYHBIX JXMBOTHBIX W YEJIOBEKA: MBIIICYHAS
cucreMa. Pedekc. CkenerHble MBIIIIBI U UX paboTa.

[Intanne opranmsmosn. [lormomeHne BOABI, YIVIEKMCIONO Ta3a WM MHUHEPAJIBHBIX BELIECTB pacTeHUsMU. lIutanue
KUBOTHBIX. BHYTpPHUIIOJIOCTHOE M BHYTPHUKJIETOYHOE IUIIEBapeHHe. IIuTaHMe MO3BOHOYHBIX JKHUBOTHBIX. OTaesnsl
MUILIEBAPUTEIBLHOIO TpakTa. [InmeBapurenbHbie xkenesbl. 1lumeBapurenbHas cuctema 4enoBeKa.

Jpixanue opraHu3moB. Jlpixanue pacteHuil. JlpixaHue >XUBOTHBIX. Juddy3us razoB uepe3 MOBEPXHOCTb KIETKHU.
Koxnoe napixanue. /[pixatenbHas moBepxHocTh. JKaOepHoe W NErouyHoe AbixaHue. /[pIxaHue MO3BOHOYHBIX >KUBOTHBIX U
YEJIOBEKa. DBOJIOUMOHHOE YCIIOKHEHHUE CTPOCHHMS JETKMX ITO3BOHOYHBIX >KMBOTHBIX. J[bIXaTelnbHas CUCTEMA YEJIOBEKA.
MexaHu3M BEHTWISIUY JETKUX y NTUI] U MIIEKONUTaromuX. Perynsauus npixanus. [{pixatenbHbie 00bEMBI.

TpaHncnopr BemecTs y OpraHu3mMoB. TpaHCIOPTHBIE CHUCTEMBl PACTEHMU. TpPaHCIOPT BEIIECTB Y JKUBOTHBIX.
KpoBeHocHas cucrema n e€ opransl. KpoBeHOCHas cucremMa IO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue, KpOBEHOCHBIE
cocyasl M KpoBb. Kpyru kpoBooOparieHus. DBOMONUOHHBIE YCIOKHEHUS CTPOEHUS KPOBEHOCHOM CHUCTEMBI MO3BOHOUYHBIX
AKUBOTHBIX. PaboTa cepaua u e€ peryssus.

Boeinenenne y opranu3mMoB. Beinenenue y pacteHuil. Beinenenue y x&UBOTHBIX. COKpaTUTENbHbIE BaKyonHd. OpraHsl
BblieeHNs. OuibTpanus, cekpenus 1 o0paTHOe BCaCchblBaHUE KaK MEXaHU3Mbl pa0OThl OpraHoB BblJeneHus. CBsA3b MOJIOCTU
TeJla ¢ KPOBEHOCHOW M BBIIEIIUTEIIBHOW CUCTEMaMU. BhIJeneHre y NO3BOHOYHBIX KUBOTHBIX U 4enoBeka. [louku. Ctpoenue
u (yHKIMOHUpOBaHKUE HePpoHa. OOpa3oBaHHE MOYH Y YEIIOBEKA.

3amura y OpraHu3moB. 3alliTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil M IUCTHI MPOCTEUITUX. 3alluTa y
MHOTOKJIETOUHBIX pacTeHui. Kyrukyna. CpencrBa macCUBHOM U XUMHYECKOM 3aIUThl. OUTOHLNIBL.



3amura y MHOTOKJIETOYHBIX KUBOTHBIX. [[OKpOBBI M MX MPOM3BOJHBIE. 3alllUTa OpraHu3Ma oT OosiesHeil. UMMyHHas
cucrteMa yenoBeka. KineTounslii ¥ rymMopaibHbIi UMMYHUTET. BpoxkaEHHBIN 1 TpHOOPETEHHBIN criennpuyecKuii UIMMYHUTET.
Teopust kioHanbHO-ceniekTUBHOTO MMMyHuTeTa (I Opmux, ®@. M. bepuer, C. ToneraBa). BocnanuTenabHble OTBETHI
Ooprasu3MoB. Pojb BpOxKIEHHOTO MMMYHUTETA B pa3BUTUN CUCTEMHBIX 3a00JIEBaHUN.

Pazgpaxxumocte W perymsiuus y OpraHu3moB. Pa3fapaXuMOCTb y OJHOKJIETOYHBIX OpPraHU3MOB. TakCHCBHI.
PaznpaxxuMocCTh U peryisinus y pacTeHui. POCTOBBIE BelllecTBa U UX 3HAYCHHUE.

HepBHas cuctema u peduiekTopHas peryssiius y >KUBOTHbIX. HepBHas cucremMa u €€ OTAENbl. DBOMIOLMOHHOE
YCIIO)KHEHUE CTPOEHUS HEPBHOM CUCTEMBI y KHUBOTHBIX. OTIEsbl TOJIOBHOIO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduiekc u
pednekropHas ayra. be3ycnoBHbie U yCIOBHBIE pe(ICKCHI.

['ymopanbHasg peryisanus M 3HAOKPUHHAS CUCTEMA XMBOTHBIX M 4esloBeKa. JKene3pl dHIOKPUHHOW CHCTEMBI M HX
ropMoHbl. JleiicTBre TOpMOHOB. B3anMoCBsI3p HEPBHOM U YHIOKPUHHOM cUCTeM. | nnoranamo-runogusapHas cucreMa.

JemoHcTpanumn

[Toprper: W. I1. I1aBnos.

TaOmuupl 1 cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHbIE BoAopociny», «bakrepum», «llpocreiimue,
«OpraHbl IBETKOBBIX pacTeHUN», «CHCTEMBI OPraHOB ITO3BOHOYHBIX KWBOTHBIX», «BHYTpEHHEE CTPOEHME HACEKOMBIX),
«Tkanu pacrenmitn, «KopneBbie cucrems», «Ctpoenue credist», «CTpoeHHue JIMCTOBOU IUIACTUHKMNY, « TKaHM KHUBOTHBIX),
«Ckener uenmoBekay», «llumeBapurensHas cucrema», «KpoBeHocHast cucremay, «JlpixarenbHas cucremay, «HepBHas
cucrema», «Koxa», «Mpllieynas cucreMay, «BolaenuTenbHas cucteMa», « JHIOKPHUHHAS CUCTEMAay, «CTpOEHUE MBIIILBDY,
«AMmmyHuTeT», «Kumeunononoctusie», «CxeMa nuTaHus pacTeHUin», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX KHUBOTHBIX),
«Crtpoenue ruapel», «CrpoeHue minaHapun», «BHyTpeHHee cTpoeHHE I0XKIEBOro uepBsi», «HepBHas cucrema pbioy,
«HepBHas cucrema sarymkun», «HepBHas cucrema npecMmbikaromuxcs», «HepBHas cucrema ntuny, «HepBaas cucrema
MIIeKoNUTaroumx», «HepBHas cucrema uenosekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpOMpenapaThl OJHOKJIETOYHBIX OPraHM3MOB, MUKpPOIIpEmapaThl TKaHEMH,
PaKoOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HAaCEKOMBIX, WIJIOKOXKHX, JKHUBBIE HK3EMIUISIPbl KOMHATHBIX pPacTeHUM, repOapuu
pacTeHHil pa3HbIX OTAENIOB, BJIAXKHBIE NPENMAPAThl >KUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUIEKIHMH O€CIO3BOHOYHBIX
KUBOTHBIX, CKEJIET 4YEeJIOBEKa, OOOpYyIOBaHHUE I JEMOHCTpPAlMM IOYBEHHOIO0 M BO3JYIIHOIO NUTaHUS paCTEHUH,
pacuieruieHns Kpaxmaia 1 OelKoB Mo JeicTBUeM (epMEHTOB, 000pYyI0BaHHUE ISl IEMOHCTPAIMHU OIBITOB MO W3MEPEHUIO
YKU3HEHHON EMKOCTH JIETKUX, MEXAHU3MA JIbIXaTENbHBIX JBUKEHUN, MOJEIN TOJIOBHOIO MO3ra Pa3jMYHbIX )KUBOTHBIX.



JlabGopaTropHas pabdora «l3yueHne TkaHEH paCTECHUI.

JlaGoparopHas padora «l3yueHue TKaHEN KUBOTHBIX).

JlabGoparopHas padora «/3ydyeHre OpranoB IBETKOBOI'O PACTEHUS».

Tema 10. PazmHoKeHNe U pa3BUTHE OPraHU3MOB

dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecriosioe (BKJI0Yas BEreTaTUBHOE) M M0JIoBoe. Buapl Gecrnosioro pasMHOKEHUS:
MMOYKOBaHUE, CTIOPYJIALMS, (PparMeHTaius, KIOHUPOBaHUE.

[TonoBoe paszmuoxkenue. [lonoBeie kineTku, uiau ramersl. Meios. Ctaguu meiio3a. IloBegenue xpoMocoM B Meilo3e.
Kpoccunrosep. buonormyeckuii cmbICi Melio3a W IOJOBOro mpouecca. MeWo3 W ero MecTO B KU3HEHHOM LIMKJIE
OpPraHU3MOB.

[Ipem3apoasimeBoe pa3BuTHe. |'ameroreHe3 y >KMBOTHBIX. [lomoBeie skene3pl. OOpa3oBaHWE W pa3BUTHE TOJOBBIX
KJIeTok. Criepmarorenes u oorere3. CTpoeHHE MOJOBbIX KIIETOK.

OmonoTBOpEeHNE W AMOPUOHAIBFHOE Pa3BUTHE >KUBOTHBIX. CHOCOOBI OIJIOJOTBOPEHUS: HApYyXKHOE, BHYTPEHHEE.
[TapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPUOJIOTHS — HayKa O Pa3BUTUU OpraHu3MOB. Mopghocenes —
00Ha U3 2nasublx npoorem smopuonocuu. Kouyenyus mopgocenoe u moodenru mopgozeeneza. Ctaauum >MOpUOTreHe3a
KUBOTHBIX (Ha mpumepe arymkn). poodnenue. Tunsl npodnenust. /lemepmunuposanmoe u HedepMuHupo8antoe opooeHue.
bracmyna, muner 6aacmyn. OcoOOGEHHOCTH APOOTCHUS MJIECKOMUTAIONMIUX. 3apOABIIIEBbIC JUCTKU (racTpysiius). 3akiaaka
OpPraHOB M TKaHEH W3 3apOJIBIIICBBIX JIMCTKOB. B3anMHOE BIMSHUE YacTel pa3BUBAIOIIETOCS 3apojblia (IMOpHOHAILHAS
WHIYKIMS). 3aKiajka IJiaHa CTPOSHHUS! KMBOTHOTO KaK Pe3yJibTaT MEepapXWUYECKUX B3aUMOACHCTBUI reHOB. BiusHue Ha
AMOPHUOHAIBHOE Pa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOIIEH CpeIbl.

Poct u pasButne >xuBOTHBIX. [locTamOpuonansHbI mepuon. Ilpsmoe u Hempsimoe pasButhe. Pa3Butue c¢
MeTaMop(o30M y 0eCrTO3BOHOUHBIX M TO3BOHOYHBIX JKMBOTHBIX. bronornueckoe 3HadyeHUE MpsIMOro U HEMIPSIMOTO Pa3BUTHA,
WX pacnpocTpaHeHue B mpupojie. Tumbl pocTa KUBOTHBIX. DaKTOPhl PEryislUh POCTAa KMBOTHBIX W uenoBeka. Crtanuu
NOCTOMOPHOHAIILHOTO Pa3BUTHUSL y JKUBOTHBIX W uelioBeka. [lepuoawsl oHTOreHe3a uenmoBeka. CTapeHHWE U CMEPTh Kak
OHMOJIOrMYECKUE MTPOLIECCHI.

Pasmuoxxenne u pasButue pacteHuil. ['amerodur u cnopoput. Meiio3 B )KM3HEHHOM LIMKIE pacTeHuid. OOpa3zoBaHue
CIIOp B mpoliecce Meio3a. ['amerorenes y pacrenuit. Omio0TBOPEHUE U Pa3BUTHE PACTUTEIBHBIX OpraHu3MoB. J[BoiiHOe
OIJIOJIOTBOPEHME Y IIBETKOBBIX pacTeHuid. OOpa3oBaHuE U pa3BUTUE CEMEHHU.



MexaHu3MBbl PEryJsiiuU OHTOT€HE3a Y PACTEHHUM U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersr: C. I'. HaBammun, X. [lneman.

Tabmuet u  cxembl:  «BereratuBHOe pasMHOXKeHUEe», «Tumbl Oecrmojoro pa3MHOXKEHHs», «Pa3sMHOXeHUE
XJaMUIOMOHAb», «Pa3MHOXKEHME OJBIVIEHBD), «Pa3smMHOXeHHe Tuape», «Meno3», «XpoMocoMbly, «l'ameroreHesy,
«CTpoeHHe AMIEKIETKH U criepMaro3onaa», « OCHOBHBIE CTaauu OHTOTreHe3ay, «IIpsiMoe u HenpsiMoe pa3BuTuey», «Pazpurtue
MaMCKoOro xyka», «Pa3Butue capanum», «Pa3zButne marymku», «/[BoliHOE OIUIOAOTBOPEHHE Yy IBETKOBBIX PAaCTCHUN,
«CTpoeHHe CeMsSH OAHOAOJIbHBIX M ABYAOJIbHBIX pacTeHU», « KU3HEHHBIM LMK MOPCKOW KamycTbD», «KU3HEHHBIN LUK
MXa», «OKW3HEHHBIN LUK TANOPOTHUKAY, «KW3HEHHBIN UK COCHBD.

OO6opymoBaHue: CBETOBOW MHMKPOCKOII, MHKPOIIpENapaThl SHUIEKIETOK U CIIepMaTo30Ma0B, Moaeib «lIukm pa3Butus
JISATYIITKH.

JlaGoparopHas padora «l3ydeHue CTpoeHUs MOJOBBIX KJIETOK HA TOTOBBIX MUKPOIIpENapaTax.

IIpakTuyeckas padora «BpIsABICHNE TPU3HAKOB CXO/CTBA 3aPOIBIIICH TO3BOHOYHBIX JKMBOTHBIX).

JlabGoparopHas padora «CTpoeHHE OpraHOB Pa3MHOKEHHUS BBICIIINX PACTCHUI.

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH U H3MEHYUBOCTH OPraHU3MOB

Uctopus craHoBiIeHHS M pa3BUTHS TeHETUKU Kak Hayku. Paborer I'. Mennens, I'. ne dpuza, T. Moprana. Ponb
OT€UECTBEHHBIX YU€HBIX B pasBuTuu reHeruku. Padorsl H. K. Kombmosa, H. M. BasunoBa, A. H. benosepckoro, I'. JI.
Kaprieuenko, 0. A. ®dummmuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE T€HETUYECKHE TMOHSATUS M CUMBOJIBL. | 'OMOJIOTMYHBIE XPOMOCOMBI, AJJIEJbHBIE TE€HBI, AJIbTEPHATHUBHBIC
MPU3HAKW, JOMUHAHTHBIM W PELECCHUBHBIM NpPHU3HAK, TOMO3UTOTa, TE€TEPO3Ur0Ta, YMUCTAas JIMHHSA, TUOPHUIbBI, TEHOTHII,
dbenotrun. OCHOBHBIE METOJIBI TCHETUKH: THOPUIOIOTUYECKHUM, IIUTOJIOTUUECKII, MOJIEKYIISIPHO -T€HETUIECKU.

JdeMoHcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. 1. BaBunos, A. H. benozepckuii, I". JI.
Kaprieuenko, 0. A. ®mwmmuenko, H. B. Tumodee-PecoBckuid.

Tabnuibl U cxeMbl: «MeTobl TeHETUKNY, «CXeMBbI CKPEIITUBAHU .

JlaGoparopHnas padora «/I[po3oduiia kak 0OBEKT TEHETUYECKUX UCCIETOBAHUI.

Tema 12. 3aK0HOMEePHOCTH HACJIEACTBEHHOCTH



Monorubpunnoe ckpemuBanue. llepBbiii 3akoH MeHzaens — 3aKOH €AMHO00pa3usi TMOPUAOB IMEPBOIO IMOKOJIEHHS.
[IpaBuno pomuHupoBaHus. BrTopon 3akoH MeHnens — 3aKOH paculeIIeHHWs NpU3HAKOB. LluTosorndeckue OCHOBBI
MOHOTMOPHUIHOTO CKpEIMBaHus. [ MIoTe3a YucToThl ramMer.

AHanu3upyroniee ckpenuBanue. [[poMexyTouHbI XxapakTep HaciaeqoBaHus. Paciienyienre npu3HakoB MpU HEMOJTHOM
JOMUHUPOBAHUH.

Hurubpuanoe ckpemmuBaHue. Tperwil 3akoH MeHaenss — 3aKOH HE3aBHCHMMOIO HACJEIOBaHUS TPU3HAKOB.
[{utonoruueckre OCHOBBI TUTMOPUAHOTO CKPEIIUBAHUS.

CuermienHoe HacienoBaHue mnpu3HakoB. Paborer T. Moprana. ClemieHHOe HaclieJoBaHUE T'€HOB, HapylIeHUE
CLEIUIEHUS MEXAY TeHaMU. XpOMOCOMHAasl TEOPUS HACIEACTBEHHOCTH.

I'enernka nosa. XpoMOCOMHBI MEXaHU3M OIpPENENICHUS MoJIa. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIN H
reTeporaMeTHbli noil. ['eHeTnyeckas CTpyKTypa NoJIOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CLETUIEHHBIX C TIOJIOM.

l'enotun kak uenoctHas cucrema. [lnerorponuss — MHOXKECTBEHHOE JEUCTBUE T€HA. MHOXKECTBEHHBIM AJIICIU3M.
B3aumoneiicTBre HealselbHbIX TeHOB. KoMIemenTapHocTh. Dnucrtas. [lomumepust.

['eHeTHMUECKUI KOHTPOJIb PA3BUTUSL PACTEHUN, >KUBOTHBIX M YEJIOBEKa, a TakkKe (PU3HOIOTMYECKUX IPOLIECCOB,
MOBE/ICHHS] U KOTHUTUBHBIX (PYHKIMI. ['eHeTHuecKre MeXaHUu3Mbl CUMOMOTeHe3a, MEXaH U3Mbl B3aUMOJEHCTBUS «XO35UH —
MapasuT» M «XO35IMH — MHUKpPOOHMOMY». ['eHeTHyeckue acrleKThl KOHTPOJS U M3MEHEHUsI HACIECACTBEHHOW MHGOpMAIMU B
MOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JdemoHcTpanumn

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

Tabmuubel u cxembl: «llepBeiii U BTOpoM 3akoHBI MeHnens», «Tpertuii 3akoH Menaens», «AHAIM3UPYIOIIEE
CKpelnBanuey, «Henomnoe nomunupoBanue», «CUENIIEHHOE HACIEI0BAHUE MMPU3HAKOB y Apo30(duiiely, «I'eHeTrka noay,
«Kapuotun uenosekay, «Kapuortun apozodpuisl», «Kapuotun nruiibl», «MHOXKECTBEHHBIN amienu3m», «B3anMopeiicTBue
TEHOBY.

O6opyznoBaHue: MoJeNnb Uil AEMOHCTPALUK 3aKOHOB €QMHO00pa3us TMOpHIOB MEPBOrO MOKOJIEHUS U PacllEIICHUS
IIPU3HAKOB, MOJEIb Ul JEMOHCTPALMM 3aKOHA HE3aBUCHMOIO HACJIECIOBAHMUS IPU3HAKOB, MOAEIb ISl JEMOHCTPALUU
CLIETUICHHOT'O HACJIeI0BAHMS IPU3HAKOB, CBETOBOI MUKPOCKOI, MUKpomnpemnapar: «/[po3odunar.

IIpakTnueckas padora «/3ydenne pe3yabTaToB MOHOTHOPUIHOTO CKPEITUBAHUS Y APO30(DUIIBI.

IIpakTnueckas padora «/3yuenue pe3yinbTaToB TUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(UIIBIY.



Tema 13. 3aK0OHOMEpPHOCTH U3MEHYMBOCTH

BsaumopeiictBue reHotuna u cpenbl npu ¢opmupoBaHuu QgeHoruna. M3ameHumBocTh mpusHakoB. KadecTBeHHbIE U
KOJIMYECTBEHHBIC NMPU3HAKH. BUIbI N3MEHYMBOCTU: HEHACIIEICTBEHHASI M HACJIEICTBEHHAS.

MoaudukanonHas H3MEHYMBOCTh. Poib cpenpl B (GopMUpOBaHMHM MOIU(PHUKAIMOHHOW H3MEeHYUWBOCTH. Hopma
peakiuu Tpu3Haka. BapuanuoHHwli psn u BapuanuonHas kpuas (B. Horanmncen). CodicTBa Moau(uUKanoOHHOM
U3MEHYUBOCTH.

I'eHoTHIIMUECKast M3MEHYMBOCTh. CBOMCTBAa F€HOTUIIMYECKON M3MEHYMBOCTH. BHJIbI T€HOTUITHYECKONW U3MEHUYMBOCTH:
KOMOWHATUBHAs, MyTal[MOHHAS.

KomOunaruBHass uM3MEeHUMBOCTh. MeH03 M TMOJIOBOM MpOIECC — OCHOBA KOMOWHATHUBHOW HW3MEHYMBOCTU. Poib
KOMOMHATUBHON M3MEHYMBOCTH B CO3JJaHUHM T'€HETHYECKOTro pa3Ho00pa3us B Mpe/enax OJHOrO BUIA.

MyTanuoHHass U3MEHYUBOCTh. BHIbI MyTallnii: T€HHBIE, XPOMOCOMHBIE, TeHOMHbIC. CTIOHTaHHBIE U UHYLUPOBaHHBIE
MyTalMH. SnepHble W OUTOIUIa3MaTH4eckue Myrtanud. CoMaTH4YecKMe M MOJOBble MyTauuu. [IpuuvHBI BOZHUKHOBEHUS
MyTanuid. MyTareHsl U1 UX BJIHASHUE HAa OPraHU3MBbl. 3aKOHOMEPHOCTHM MYTAI[MOHHOI'O Ipolecca. 3aKOH NOMOJOTHYECKHX
psA0B B HacneacTBeHHOM n3MenunBocTy (H.W. BaBuiioB). BHesiepHas "3AMEHUUBOCTh U HACJIEICTBEHHOCTb.

Dnuecenemura u dNUEHOMUKA, POb INULEHEMUYECKUX (PaKmMOopoe 8 HACIe008aAHUU U USMEHYUBOCIMU (DEHOMUNUYECKUX
NPU3HAKOE Y OP2AHUIMOB.

JdemoHcTpanumn

[Toprpertsr: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.

TaOmuue! 1 cxembl: «Buabsl n13MeHUYUBOCTHY, «Moau(puKalMoHHass U3BMEHUYUBOCThY», «KoMOMHATUBHAS U3MEHYMBOCTD,
«Meito3», «OmnogorBopeHue», «I'eneTnueckue 3a00IeBaHusl YeIoBeKay, « Buasl Mmyramming.

O6opynoBaHue: >KMBbIE M TepOapHble SK3EMIUIIPhl KOMHATHBIX PACTeHUN, PUCYHKH ((poTorpaduu) >KUBOTHBIX C
Pa3IMYHBIMUA BUAAMU U3MEHUYNBOCTH.

JlaGopatopnass paGora «MccrenmoBaHne 3aKOHOMEPHOCTEM MOAM(PHUKAMOHHON u3MeHUnBOCTH. [locTpoeHue
BAapUALIMOHHOI'O psAJla U BAPUALIMOHHOW KPUBOW».

IIpakTnueckas padora «Myranuu y 1po30Quibl (Ha TOTOBBIX MUKPOIpPENapaTax).

Tema 14. I'eHeTHKa Yesi0BeKa

Kapuorun yenosexka. MexayHaponHas mporpaMMa HCCIIEIOBAHUS I'€HOMa 4elloBeKa. MeToabl M3y4eHUs I'€HETHKHU
YeJIOBEKA: TEHEaJIOTUYECKU, OJM3HEUOBBbIM, IUTON€HETUYECKUH, MOMYJISIMOHHO-CTAaTUCTUUECKUH, MOJIEKYJISIPHO-



reHetnyeckuii. COBpEMEHHOE ONPEICICHUE TEHOTHUIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHUCJIE C
nomorpio [11[P-ananu3a. Hacnencreennblie 3a0o0aeBaHus yenoBeKka. [ eHHbIe U XpOMOCOMHBIE 00JI€3HHM YeloBeKa. bosesnu ¢
HACJICJICTBEHHOW MTPEAPACIIONOKEHHOCTHIO. 3HAUEHNE MEUIIMHCKON T€HETUKH B MIPEJOTBPAILIEH MU U JICUEHUN T€HETUYECKUX
3a00eBaHUi YesloBeka. MeauKo-TeHETHIeCKoe KOHCYIbTHpoBaHre. CTBOJIOBbIC KICTKH. [IOHATHE «TE€HETHYECKOTO IPy3a.
DTHYECKHE aCTICKThI UCCIICIOBAHUHN B 00JIACTH PEIaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KJIETOK.

I'enernueckue (GakTopbl MOBBIICEHHONW YYBCTBUTEJILHOCTU YEJIOBEKAa K (PU3NUECKOMY U XUMHUYECKOMY 3arpsi3HEHUIO
OKpy»Karolle cpeapl. [ enernueckas mpeapacoaoKEeHHOCTh YEI0BEKA K MaTOJIOTHSIM.

JdeMoHCcTpanuu

Tabmumer u cxembl: «Kapuotun uenoBeka», «MeToNbl U3ydeHUS TEHETUKU 4YeoBeKay, «l eHeTnyeckne 3a00JIeBaHUS
YEJI0BEKaY.

IIpakTnueckas padora «CocTaBjIe€HUE U aHAIIA3 POJIOCIOBHOMN.

Tema 15. Cennexuusi oprann3mMoB

JloMecTukanuss W CeleKuus. 3apoKJICHUE CceleKluu MU jAoMmectukanuu. Ydyenue H. WM. BaBunoBa o IleHtpax
MPOUCXOXKICHUS 1 MHOTO0Opa3usi KyJIbTYPHBIX pacTeHUil. Posib celeKnu B CO3JaHUU COPTOB PACTEHUM U TOPOJI )KUBOTHBIX.
Copr, nopoaa, mraMm. 3aKOH TOMOJIOTHYECKHUX PSAJIOB B HacneAcTBeHHOW n3MenunBocty H. M. BaBunosa, ero 3nauenue miis
CEJIEKIITMOHHOMN Pa0OTHI.

Mertoasl cenekimoHHoN paboThl. ICKYyCCTBEHHBIM OTOOp: MAacCOBBIM M WHIMBUAYaTbHBIA. DTambl KOMOWHAIIMOHHOU
cenekiuu. VcnpiTanne mpon3BoauTeNe Mo MoToMCTBY. OTOOp MO TeHOTHMY C MOMOINBIO OICHKH (PEHOTHIIa MMOTOMCTBA U
oTOOp MO reHOTUNYy ¢ momoinbio ananuza JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJl CEJICKIIMOHHOW palOoThl. PaauanmoHHBI M XMMHUYECKUM MyTareHe3 Kak
UCTOYHUK MYTAllMA y KYJbTYpHBIX (OpM OpraHu3mMoB. Vcmonb30BaHME TEHOMHOTO pPEAaKTUPOBAHUS W METOJOB
pekoMmOuHanTHBIX JIHK 1151 mosmydeHust HCX0MHOT0 MaTepuaia sl CEJICKIUU.

[Tonyyenue mnonumion0B. BHyTpuBugoBas ruOpuausaius. BIM3KoOpoJACTBEHHOE CKpelIMBaHUE, WM WHOPUJIUHT.
HeponcrBenHoe ckpeniuBaHue, Wik ayrOpuauHr. ['erepo3uc u ero npuumHbl. Vcronb3oBaHHE TeTepo3nca B CEJCKIIUH.
Otnanénnas rubpunuzanus. [IpeononeHue Oecrionus MEXBUIOBBIX THOPUAOB. [[OCTHMXKEHUSI CENEKIIMU pPACTCHUN U
JKUBOTHBIX. «3€1EHas PesoIoOYUs».

CoxpaHeHue M U3y4YECHUE M'CHETUUYECKUX PECYPCOB KYJbTYPHBIX PACTCHUW M HUX JTUKUX POAUYEH JJISI CO3/IaHUSI HOBBIX
COPTOB M THOPHUJIOB CEILCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue, coxpaueHue u ynpasieHue 2eHemuyecKuMu pecypcamu



CeNbCKOXO3AUCMBEHHBIX U NPOMBICTIOBLIX HCUBOMHBIX 8 YETIAX YIYYULEHUS CYUeCN8YIOWUX U CO30aHUsl HOBbIX NOPOO, TUHULL U
KpOCCco8, 8 MOM HUcje ¢ NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUL, NePed08blX Uoell U NepCneKmuHbIX
MexHOI02UL.

JdemoHcTpanumn

[Toptpetsi: H. Y. BaBunos, W. B. Muuypun, I'. [[. Kapneuenko, I1. I1. Jlykpanenko, b. JI. Acraypos, H. bopnoyr, /1. K.
bernses.

Tabmuiel 1 cxeMbl: «l{eHTpBI TPOUCXOXKICHUSI ¥ MHOT000pa3us KyJbTYPHBIX PacTEHUI», «3aKOH TOMOJOTUYECKHUX
PSZIOB B HACIIEICTBEHHON M3MEHUUBOCTHY, «MeToabl cenekiuny, «Otaanéunas rudpuanzanus», «Myrarenes».

JlabopaTopHas padora «3ydeHne cOpTOB KYJbTYPHBIX PACTEHHI U MOPOJ JOMAIIHUX KHBOTHBIX).

JlaGoparopHnas padora «/3yueHue METOJI0B CEJICKI[UN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUN».

IKcKypeusi « OCHOBHBIE METOJIbI M JIOCTHOKEHMSI CEJIEKIIMM PACTEHHWH W KUBOTHBIX (HA CEJIEKUMOHHYIO CTaHLMIO,
IUIEMEHHYIO (epMy, COPTOMCHBITATEIbHBIA YYaCTOK, B TEIJIMYHOE XO34HCTBO, B JIAOOPATOPHIO arpOyHUBEPCHUTETA WU
HAYYHOT'O LEHTPA)».

Tema 16. buorexHo/10rust U CHHTETHYECKAasA OUOJIOTHUS

OOBEKTHI, HCMONb3yeMble B OHOTEXHOJOTHMH, — KJICTOYHBIE W TKAHEBBIC KYJIbTYPhl, MHKPOOPTaHU3MBI, UX
XapakTepucTuka. TpaauuuoHHAs OMOTEXHOJOTHWs: XJeOoleueHue, MOTYyYeHUE KHCIOMOJIOUHBIX MPOJYKTOB, BUHOJIEIHE.
Muxkpobuonornueckuii cuHTe3. OOBEKTBI MUKPOOMOIOTHYECKUX TexHoyoruid. [Ipons3BomcTBOo Oenka, aMHUHOKHCIOT U
BUTAMUHOB.

Co3naHue TEXHOJIOTMHA W WHCTPYMEHTOB IIEJICHANPABJICHHOIO W3MEHEHHS U KOHCTPYMPOBAHUS T€HOMOB C LEJIBIO
MOJTy4YEHHS] OPTaHU3MOB U UX KOMIIOHEHTOB, CO/ICP)KAIIIUX HE BCTPEUAIOIUECS B IPUPOAC OMOCHHTETUYECKUE TTYTH.

Knerounas wnxeHepus. MeToapl KylbTyphl KJIETOK M TKaHell pacTeHuil W >KUBOTHBIX. KpuoGanku. ComaTuyeckas
rudpuan3anuss U coMartudeckuit sMmOpuorenes. lHcmonp3oBaHue TramionoB B celeKUud pacteHuil. [lonyuenue
MOHOKIOHANbHBIX aHmumein. Mcnonv3o6anue MOHOKIOHAIbHBIX U NOJUKIOHAIbHBIX aHmumen 8 meouyune. VICKycCTBEHHOE
OILUIOAOTBOPEHHUE. PEKOHCTpYKIMS SUIEKIETOK W KJIOHMPOBAHWE XMBOTHBIX. METOJ TpaHCIUIAHTAUH SIAEP KIETOK.
Texnonozuu 0300poenenus, KyibmusUpo8anusi U MUKPOKIOHATbHO2O PA3ZMHONCEHUSL CeNbCKOXO03AUCNEEHHBIX KYIbMYP.



XpoMOCOMHasi U TeHHas HH)KeHepus. VICKyCCTBEHHBIM CHMHTE3 IeéHa W KOHCTpyupoBaHue pexkomOuHaHTHbIX JIHK.
Co3z0anue mpauceeHHblx 0p2aHu3mMo8. JJOCTUKEHUS U MEPCIIEKTUBBI XPOMOCOMHON U T€HHOW MHXKEHEPUU. DKOJIOTHYECKHUE U
TUYECKUE MPOOIEMbl TEHHOW UHKEHEPHUH.

Menunnnckue Ouorexnonoruu. Iloctrenomuas mudposas menununa. [MP-nmuarnoctrka. MeTabonoMHbIN aHaU3,
IEHOLICHTPUYECKUN aHAJIN3 IPOTEOMa YEI0BEKa Uil OLEHKU COCTOSIHUS €ro 340poBbs. VCIonp30BaHUE CTBOIOBBIX KJIETOK.
Tapretnass Tepanusi paka. 3D-OunomnxkeHepust Ay pa3pabOTKu (yHAAMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJOTUH,
CO3JIaHUSI KOMILJICKCHBIX TKaHEW COueTaHHEeM TEXHOJOTHM TpEXMEpPHOro OMONPUHTHHTA M cKaddonauHra A perieHus
3a]1a4 [epCOHATN3UPOBAHHON MEIULIUHBI.

Co3ngaHne BEKTOPHBIX BakKUMH C IEJbI0 OOecrnedYeHus KOMOMHHMPOBAHHOM 3amuThl OT Bo3Oyauteneit OPBU,
yCTaHOBJICHHE MOJIEKYJISIPHBIX MexaHu3MoB (pyHkunonupoBanusi PHK-copepxamux BUpycoB, BEI3BIBAIOIINX 0CO00 OMacHbIE
3a00JeBaHMs YEJIOBEKA U JKUBOTHBIX.

JemoHcTpanumn

Tabmuub! u cxemsl: «Mcrnonab30BaHNE MUKPOOPTAHU3MOB B IIPOMBILIUIEHHOM IPOU3BOJICTBEY, «KileTouHast MHKEHEpUs»,
«I'eHHasg UHXKEHEPUS».

JlaGoparopHas padora «/3yueHue 00bEKTOB OUOTEXHOIOTUI.

IpakTtuyeckas padora «lloryueHue MOITOYHOKUCIBIX TPOAYKTOBY.

Ikcekypeusi «buorexHonoruss — BaxKHeWIIas MPOU3BOAMTENbHAS CHJIa COBPEMEHHOCTH (Ha OMOTEXHOJOTHYECKOe
MIPOU3BOJICTBO)».

11 KVIACC

Tema 1. 3apokaeHue u pa3BUTHE IBOJTIONMOHHBIX MPEICTABJICHUI B 0HOJIOr UM

OpomormonHas Teopusi U. [{apBuna. [Ipennocsuiku BOSHUKHOBEHUS apBUHU3MA. JKU3Hb U Hay4yHas JAeATebHOCTh Y.
JlapBuHa.

JIBikymiye cuiibl dBofonuu  BuAoB 1o Y. JlapBuHY (BbICOKassh HMHTEHCUBHOCTh Pa3MHOXXEHHUS OpPraHU3MOB,
HacJIeACTBEHHAs U3MEHYHMBOCTh, 00ph0a 3a CYIIECTBOBAHKE, €CTECTBEHHBIM U HCKYCCTBEHHBIN OTOOD).

Odopmienune cunrernueckord teopun odBomtoiuu  (CT3). He#tpanbnas Teopus dBomonuu. CoBpeMeHHas
HBOJTFOIIMOHHASI OMOJIOTHsI. 3HAYEHUE YBOTIOIIMOHHON TeOpUH B (HOPMUPOBAHUM €CTECTBEHHO -HAYYHOU KapTUHBI MUpa.



JemoHcTpanumn

[Toprpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. 7K. Cent-Unep, XK. Kiosse, U. Japeun, C. C. UerBepukos, U.
. lImaneraysen, [Jx. Xongenn, . K. benses.

Tabmuier u cxembl: «Cucrema >kuBoil npupoasl (mo K. Jlunuero)», «JlectHuna xkuBbix cymectB (o Jlamapky)y,
«MexanusMm (QOpMUPOBaHHS TPUCTIOCOOJICHUN y pacTeHuil u >kuBoTHbIX (mo Jlamapky)», «Kapra-cxema wmapiipyra
nyremectBus Y. [lapBuna», «Haxonxu Y. JlapBuna», «®DopMmbl O0pnOBI 3a cyiiecTBoBaHue», «llopoasl romyoei»,
«MHoroobpasue KyJIbTYpHBIX (GOopM KamycThl», «I1opo/ibl TOMAITHUX JKUBOTHBIX», «CxeMa 00pa30BaHMS HOBBIX BHIOB (I10
Y. JapBuny)», «Cxema COOTHOIIECHMS ABMXXKYLIIUX CHJI 3BONIOUUN», «OCHOBHBIE TMOJIOKEHHUSI CHUHTETHUYECKOW TEOpHUH
ABOJIIOLIAN.

Tema 2. MUKp0IBOIIOLHA U €€ Pe3yIbTAThI

[Tonynsiuusa Kak sieMeHTapHas eauHHIa BoOIUMU. COBpEeMEHHBIE METO/IbI OLIEHKHM M'€HETUYECKOTO Pa3sHoo0pasus u
CTPYKTYpBl momyssiiui. l3meHenue reHodOHIA TMOMYJSIIUM KAk JJIEMEHTApHOE JBOJIOIMOHHOE SBIICHHWE. 3aKOH
reHeTudyeckoro papHoecus Jx. Xapau, B. BaiinOepra.

DneMeHTapHbie (HaKTOpbl (ABMXKYIIME CHUIIBbI) 3BOJIONMU. MyTaluoHHbIH Tpouiecc. KomOMHaTHBHAsST M3MEHYUBOCTD.
Hpeiid reHoB — ciydallHble HEHAIIPABJIEHHbIE U3MEHEHHUS] YacTOT ajulelied B monymauusax. Jpdext ocHoBarens. Ighgexm
OymoiiouHo20 2opaviuika. CHUdCEHUe 2eHemuYecKko20 pazHooopasus: npuyunsl u cieocmsus. Ilpossnenue sgpghexma opetigha
2eHO8 6 Ooabwiux u manvix nonyrayusx. Murpamuu. Mzonsuus nomynsiuii: reorpaduueckas (IpOCTpaHCTBEHHAs),
ounosnorudeckas (penpoayKTHUBHAs).

EcrectBennbiii o100p — HampaBisitouui  (aktop 3Bosonuu. DOpMBI  €CTECTBEHHOrO OTOOpa: JBUKYILUM,
CTAOMIM3UPYIONTUH, pa3pbIBalOmMK  (Iu3pynTuBHEIN). [lomoBoit oTOOpP. BO3HMKHOBEHHE U DBOJIIOIHUSA  COIUATBLHOIO
MOBEJICHUSI )KUBOTHBIX.

[Iprcnoco6IeHHOCTh OPraHru3MOB KaK pe3yabTaT MUKPOIBOMIOIMU. BO3HHUKHOBEHHE MPUCTIOCOOJIEHUN Y OpraHU3MOB.
Apomopdo3bl U uaMoamantanuu. llpuMepsl TPUCTOCOOJICHWN y OpraHu3MoB: MOpPGOJIOTHYEcKue, (PU3NOIOTHYECKHE,
Oonoxumudeckue, nopegaeHueckue. OTHOCUTEIHLHOCTD MPUCITOCOOJICHHOCTH OPTraHUu3MOB.

Bun, ero kxputepuu u ctpykrypa. BugoobpazoBanue Kak pe3ysbTaT MUKPOIBOIOUMU. M3omsiiusa — kimoueBoit GpakTop
BujiooOpazoBanus. Ilyth u cmocoObl  BUAO0Opa3oBaHMS: ajuionarpuyeckoe (reorpaduyeckoe), CHUMIATPUUYECKOE
(9KO0JIOTHYECKOE), «KMTHOBEHHOEY (TIOJIUIIIIOUIA3AIIHS, THOpUIn3alusl). JIuTeIbHOCTh YBOIIOIIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl GOpMUPOBAHUSL OMOJIOTUYECKOT0 pa3Hoo0pasusl.



Ponb 3BOMOLIMOHHOI OMOJOrMK B pa3pabOTKE HAYYHBIX METOJIOB COXpaHEHUs OHopazHooOpa3usa. MHUKpOIBOMIOIUS U
KODBOJIIOIUS Mapa3uTOB M UX X03s5€B. MexaHu3Mbl (POPMUPOBAHUSI YCTOMYMBOCTU K aHTUOMOTHKAM U CIIOCOOBI OOpHOBI C
HEU.

JdemoHcTpanumn

[Toptpersl: C. C. UeTBepukos, 3. Maiip.

TaOmuup! 1 cxembl: «MyTalmoHHas U3MEHYUBOCTHY, «[lonmynsuroHHas cTpykTypa Bugay, «CxeMa nposiBICHUs 3aKOHA
Xapnu—BaiinOepray, «JIBKyIiue CHUIbI DBOMIONUNY», «IDKOJOTHYECKas W3OJAIMS TOMYJAINA CeBaHCKOW (opemnmy,
«"eorpaduueckast N30SI TUCTBEHHUIIBI CUOMPCKOM U JTMCTBEHHHUIIBI TaypcKoiy, «llomysiuoHHbie BOJHBI YUCICHHOCTH
XMIIHUKOB U XePTBY», «Cxema IelCTBUSL eCTECTBEHHOr0 0TO0pay, «DopMbl 00pbOBI 3a cyliecTBOBaHUEY, « MHIyCT pruaabHbIN
MenaHu3M», <«KuBble wHckomaembie», «IlOKpOBUTENbCTBEHHAsE OKpacKka KUBOTHBIX», «lIpemynpexnaromas okpacka
KUBOTHBIX», «Pusnonorudyeckue agantanuuy, «IIprucnocobieHHOCTh OpraHu3MOB U €€ OTHOCHUTEIbHOCTHY, «Kputepuu
Buga», «Bunsl-aBoiinukm», «CTpykTypa Buaa B mnpupoae», «CrnocoObl BumooOpazoBanus», «leorpaduueckoe
BU1000pa3oBaHue TPEX BUAOB JAHJBIIIEHY, «DKOJIOTHYECKOE BUI000pa30BaHUE BUIOB CUHUID, «[lomumionasl pacteHuil»,
«KanycTHO-peieuHblil rudpum.

O6opynoBanue: repOapu pacTe€HUM, KOJUIEKIIMM HACEKOMBIX, yydyesla NTULl M 3BEepell ¢ MpuUMepaMu Ppa3IHYHbIX
MPUCTIOCOONICHU, Yydesla MTHUIl W 3BEpell pa3HbIX BUIOB, repOapuu pacTeHUN OJM3KUX BHUIOB, O00PA30BABIINUXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHas pa6ora «BpIsBIeHHE U3BMEHUUBOCTH Y 0COOEH OJHOTO BHIA».

JlabopaTopnas padora «IIpucrnoco0ieHrs OpraHu3MoB U X OTHOCUTEIbHAS LIETIECO00PAZHOCTHY.

JlabopaTopuas padora «CpaBHeHHE BUIOB IO MOP(HOIOTrHYECKOMY KPUTEPHUIO».

Tema 3. MakpodBoIroLMA U €€ pe3yJbTaThl

Meronbl u3ydenus: makpodsBoitonuu. [laneoHronorudyeckue MeTonbl u3ydeHus sBoitouuu. [lepexoansie Ghopmbl U
¢dunoreHeTUUECKUE PsIbl OPraHU3MOB.

buoreorpapuueckne Metoapl u3ydyeHus HBomouuu. CpaBHeHue @iuopbl U (payHbl MaTEpPUKOB M OCTPOBOB.
buoreorpaduueckue ob6nactu 3eMau. Buabl-3HIEeMUKHA U PETUKTHI.

OMOpHOJIOTUYECKHE U CPABHUTEIbHO-MOP(OIOrHYECKUE METOAbl M3YYEHUS HBONIIOLMHU. | €HeTHYecKne MeXaHU3MBI
HBOJIFOLIMM OHTOIE€HE3a W IOSBJICHUS 3BOJIOLMOHHBIX HOBIIECTB. | 'OMOJIOTMUHBIE W aHAJIOTUYHBIE OpraHbl. PynumeHnTapHsie



OpraHbl M araBU3Mbl. MOJEKYJISIPHO-TEHETUYECKHUE, OMOXMMHUYECKHME M MAaTeMaTUYECKHE METOJbl M3YYEHHS HBOJIIOLIMH.
["'oMonoruunbie reHsl. COBpeMEHHBIE METOIbI TIOCTPOCHUS (PUIIOTEHETUUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIUX U SBOJIOLHS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (TpaBuIIa) dBOMOIUU. [Ipunyun cmenwvt ¢ynxkyuti. HeoOpaTuMoCTh SBOJIONMH. ATaITUBHAS
paauanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIFOLIUH.

JdemoHcTpanumn

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, ®. Mrosep, 3. I'ekkeb.

TaOmuupl U cxembl: «DUTOTEHETUYECKUN Psifl JOLAAN», «APXEONTepuKey, «3Bepo3yonie siepbl», «Cterouedansny,
«Punnodute», «CeMeHHble ManopoTHUKW», «buoreorpaduyeckue 30ubl 3emim», «peid KOHTHUHEHTOB», «PemuKThI»,
«HauanpHble cTamuu 3MOPHOHATBHOTO PA3BUTHS TMO3BOHOYHBIX YKUBOTHBIX», «[ OMOJOTHYHBIE M aHAJIOTHMYHBIC OPTaHbBD,
«PynuMeHTb», «ATaBU3MBI», «XPOMOCOMHBIE HAa0OpHI YEJIOBEKAa M IIMMIIaH3e», «['JlaBHbIC HAMpPaBICHUS 3BOIIOIUNY,
«O01mIMe 3aKOHOMEPHOCTH SBOTIOITAN.

O6opynoBanue: KOJJIEKIUH, TepOapuu, MYISDKM HCKOMAEeMbIX OCTAaTKOB OPraHM3MOB, MYJBSDKH TOMOJIOTMYHBIX,
AHAJIOTMYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTABU3MOB, KOJUICKIIMY HACEKOMBIX.

Tema 4. IIponcxoxaenne U pa3sBUTHE KU3HHU HA 3eMJie

Hayunble rumote3bl MpOUCXOXACHUS KU3HU Ha 3emiie. AOMoreHe3 W maHcnepmus. JloHaydHbIE MPEJICTABICHHUS O
3apOXKJICHUU KU3HMU (KpealroHu3M). ['uroTre3a mMOCTOSHHOTO camMO3apOoXACHUS KU3HU U €€ ompoBepxkeHue onbitamu O.
Penu, JI. Cnannanmanw, JI. [lactrepa. [Iponcxoxaenne ®u3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE 3Tanbl HEOPraHUUecKo sBomoluu. [lnaHerapHast (reojoruyeckas) 3BOJIOLUMA. XUMHUUYECKas HBOJIIOLIMS.
AOUWOreHHbI CUHTE3 OpraHuYecKux BeliecTB U3 Heopranuyeckux. Oneitr C. Mumiepa u I'. FOpu. O6Gpa3oBaHue noaumMeposn
n3 MmoHomepoB. KoamepBarnas rumoteza A. M. Omapuna, rumore3a nepBudHoro OymwoHa JIk. XommeiiHa, TeHEeTHYeCKas
runore3a I'. Mémnepa. Pubosumbl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra. ®opmupoBanue meMmOpaH u
BO3HMKHOBEHUE ITPOTOKJIETKH.

Ucropuss 3emmu u meronbl €€ wu3ydeHus. MCKomaembple OpraHMYECKUE OCTaTKHU. ['€OXpOHOJNOrusST U €€ METOJBbI.
OTtHocuTenbHas U a0COIOTHASA TeOXPOHOIOrUsA. ['e0XpoHOIOrnYecKas mKaaa: 0Hbl, 3Pbl, IEPUObI, FTTOXH.

Hauvanbhble 3Tanbl opranndeckoi 3Bostouud. llosiBieHHE W 3BOMIOIMUS MEPBBIX KIETOK. DBOJIOLMS MeTadoau3Ma.
BosnukHoBeHue mnepBbix 3KocucteM. COBpeMEHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHaJor MEPBBIX HA 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproThl U 5yKapuOTBHI.



[Ipoucxoxaenue »HykapuoT (CUMOMOreHe3). DBOJIOLMOHHOE MPOUCXOXKIACHUE BUPYCOB. lIpoucxoxaeHue
MHOT'OKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATallbl ABOJIONMHU BhICHINX pacTeHud. OcHOBHbIE apoMopdo3bl pacTeHui. Bbixoa pacteHuil Ha cymy.
[TosiBieHHE CTIOPOBBIX PACTEHUH U 3aBO€BaHUE UMU cyllid. CeMeHHbIe pacTeHus. [IporcxoxaeHrne IBETKOBBIX PACTEHUM.

OcCHOBHBIE ATaIbl SBOJIONUU KUBOTHOTO Mupa. OCHOBHBIE apoMopdo3bl KUBOTHBIX. Benackas dayna. KemOpuiickuii
B3PbIB — IMOSIBJICHHE COBPEMEHHBIX THUNOB. I[lepBbie XOpaoBbie >KUBOTHBIE. JKW3HB B BOAE. DBOJIOLHS MO3BOHOYHBIX.
[Tpoucxoxaenne ampubuii u pentunmii. [Iporcxoxaenne miekonuTarommux U nruil. [IpuHIUn kimoueBoro apomopdosa.
OcBoeHue 0ecro3BOHOYHBIMHU M TTO3BOHOYHBIMH KMBOTHBIMU CYIIIU.

Pa3BuTne xm3Hu Ha 3emiie TIO dpaM M TEPHOJAM: apXel, MPOTEepO30M, Majaeo30i, Me3030U, KaiHo30u. OOmas
XapakTEePUCTUKA KJIMMAara ¢ TEOJOTMYECKUX mporeccoB. llosBieHMEe W  pacuBeT XapakKTEPHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycaoBuUs U BIUSHUE HA Ta30BbIA COCTaB aTMOCHEPHI.

MaccoBbie BBIMHpPAHUSA — 3KOJOTHMYECKHE KPHU3UCHI Mpouuioro. [IpuuvHbl W CIEACTBUS MACCOBBIX BBIMHUPAHHM.
CoBpeMeHHBII SKOJOTHYECKUN KpU3HC, ero ocobeHHocTu. [Ipobiema coxpanenust OuopazHooOpasus Ha 3emIie.

CoBpeMeHHasi cuctemMa opranudeckoro mupa. [lpuniunel kinaccudpukanuu opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE
IPYIIbl OPraHU3MOB.

JdemoHcTpanumn

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. [lacrep, . . MeunukoB, A. 1. Onapun, x. Xongein, I'. Mémnep, C.
Mumnep, I'. FOpu.

Tabmuupl u cxembl: «Cxema omnbita @. Pean», «Cxema onbita JI. Tlactepa mo m3ydeHHIo caMO3apOKIE€HUS KU3HNY,
«Cxema onbita C. Musepa, I'. FOpu», «Tanbl HEOPraHMYECKON 3BOIIIOLUNY, «I'e0XpoHosornueckas mkana», «HauanpHbie
ATambl OPTraHUYECKON 3BooHM», «Cxema o0pa3oBaHUs JYKApUOT IMyTEM cUMOMOTeHe3a», «CucrtemMa KUBOW TPUPOIIBI»,
«Ctpoenue Bupyca», «Apomopdo3bl pacteHuit», «PuHnoputh», «OMXHOKIETOUHBIE BOAOPOCINY», «MHOTrOKJIETOYHBIC
Bogopociny, «Mxuy», «llanopotHukny», «I'onoceMeHHbIE pacTeHUs», «Opranbl BETKOBBIX pacTeHU», «Cxema pa3BUTHUA
KUBOTHOTO  MHUPa», «ApoMopdo3bl KHUBOTHBIX», «lIpocrteitmue», «Kumeunononoctusie», «lIlnockue yepBu»,
«Unenucronorue», «Pui0Ob», «3eMHOBOAHBIEY, «IIpecMbikatomuecsy», «IItuuby, «MinekonuTatomue», «Pa3putie xKu3HU B
apXxeuckou 3pe», «Pa3BuTre XU3HU B MPOTEPO3OMCKON 3pen, «Pa3BuTHE KU3HU B MAJCO30MCKOMN 3pe», «Pa3BuTHE KU3HU B
M€3030MCKOM 3pey, «Pa3BuTHE KU3HU B KallHO30MCKOM 3pe», « COBpEMEHHAasi CUCTEMA OPTaHUYECKOI'0 MUPay.



O6opynoBanue: repbapu pacTeHUN Pa3IUYHBIX OTAENIOB, KOJUIEKIIMM HACEKOMBIX, BJIQYKHBIE MpEnaparhbl KUBOTHBIX,
PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM WIJIOKOXXHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, Uydesa NTHUIl U 3BEPEHl, KOJJIEKIINHU
OKaMEHEJIOCTEN, MOJIE3HBIX UCKOITAEMBIX, MYJII)KM OPraHUYECKUX OCTaTKOB OPraHU3MOB.

Buprtyanbnas aboparopuasi padora «MogenmupoBanue onbiToB Musuiepa—Opu 1o n3ydeHnto abuoreHHoro CHHTe3a
OpPraHMYECKUX COCAMHEHUN B IEPBUYHON aTMOCchepe».

JlaGoparopHas padora «l3yueHue n onucaHne NCKOMAEMbIX OCTATKOB IPEBHUX OPTaHU3MOBY.

IIpakTnueckas padora «3yduenrne ocoOEHHOCTEN CTPOSHUS PACTEHUHN Pa3HBIX OTIETIOBY.

IIpakTnueckas padora «3yuenre ocoOeHHOCTEN CTPOEHHUS MO3BOHOYHBIX JKUBOTHBIX).

Tema 5. IIpoucxoxkaenne YyeJ0BeKa — AaHTPOIOr eHe3

Paznens! n 3agaun anTpornonorun. MeTobl aHTPOIIOIOTHH.

CraHoBIIEeHHE NPEACTABICHUN O TPOUCXOKACHUN YeToBeKa. Penurno3neie Bo33peHus. COBpeMEHHbIE HAYYHbIE TEOPHUHU.

CXo0IIcTBO YennoBeKa C KUBOTHBIMU. CHCTEMATHYECKOE IMOJIOXKEHHE yenoBeKa. CBUIETEIbCTBA CXOJICTBA YEJIOBEKA C
KUBOTHBIMHU:  CPaBHUTEIbHO-MOpP(dOIOruueckue, sSMOpUONIOTHYECKHE, (PU3HOIOro-OMOXUMUYECKUE, TOBEJCHUECKHUE.
OTnnuus 4yenoBeKa OT KUBOTHBIX. [IpsIMOX0KIeHHE U KOMIUIEKC CBSI3aHHBIX C HUM NMPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U
BTOPOW CUTHAJIBHOW CHCTEMBI.

JBrxkymme cuibl ((hakTopbl) aHTpOIOreHe3a: Ouonoruyeckue, coruaibHbie. COOTHOIIEHUE OWOJOTHYECKUX U
COLIUATIBHBIX (DAKTOPOB B aHTPOIIOT'€HE3E.

OcHOBHbIE cTaJAuM aHTpornoreHe3a. PanHue yenoBekooOpasHble 00e3bsiHbI (IPOKOHCYIIBI) M paHHUE MOHTUABI — 00IIHe
MPEIKK 4eIOBEKOOOpa3HbIX 00€3bsiH U JI0/iell. ABCTpaTONUTEKH — JIBYHOTHME NpPEIKH Jitoaen. YenoBeKk yMenblid, MepBbie
W3TOTOBJICHUS Opyaui Tpyda. YemoBek NPsAMOXOIAIIMM W TIEPBBIM BBIXOJ JrOJeM 3a mpenensl Adpuku. YeaoBek
reiaens0eprckuil — oOIuUid NPeoK HEaHIEPTAIbCKOr0 YEIOBEKa M YEJOBEKa pa3yMHOro. YelnoBeK HEaH/IEepPTalbCKUIl Kak
BU/JI JIFOJIEN XOJOJHOro Kiaumara. YenoBeK pa3yMHbIi COBPEMEHHOIO THIA, JEHUCOBCKUN UYEIIOBEK, OCBOCHHE KOHTUHEHTOB
3a npenenamu Adpuku. [lareoreHeTrnka u najaeoreHOMHUKA.

DOBOMIOLMST COBPEMEHHOIO 4YesloBeKa. EcTecTBEHHBIM 0TOOp B MOMYJIUSAX 4YeoBeKa. MYyYTallMOHHBIM Ipolecc U
nosuMopuaM. IlonmynsiuuonHble BOJHBI, Apeld reHoB, Murpauus U «3((EKT OCHOBATENs» B MOMYJSLUIX COBPEMEHHOIO
YEJI0BEKA.

Yenmoseueckne pacel. llonarne o pace. bompmme pacel: eBponeouaHas (€BpasuiicKas), aBCTPAJIO-HErPOUIHAS
(3xBaToOpuanbHas), MOHrOJIOMAHAs (a3MaTCKO-aMepuKaHcKas). Bpems u myTu pacceneHus 4eynoBeka 1o IiaHere. EMMHCTBO



yenoBedeckux pac. HaydHasg HecocTosiTenbHOCTh pacu3Ma. [IprcnocoOIEeHHOCTh YeNoBE€Ka K pPa3HbIM  YCIOBUAM
OKpy»Karolel cpeabl. Biausinue reorpaduueckoil cpebl U apeiida reHoB Ha MOp}oa0ruio u (PU3HOIOTHIO YETIOBEKa.

MexaucuurHapHble MeTolbl B (pu3ndeckoil (OMONOrMYecKoil) aHTPOIMOJOrHHU. DBOJIOLIMOHHAS AHTPOIOJIOTUS U
NIAJICOAHTPOIIOJIOT Ul YEJIOBEYECKUX NOMYJSIUMNA. buocouuanbHBIE HCCIENOBAHMS MPUPOABI 4enoBeka. lccnemoBaHue
KOABOJIFOIIUU OMOJIOTMYECKOT0 M COL[MAIBHOIO B YEJIOBEKE.

JdemoHcTpanumn

[Toprpetsr: Y. lapsun, JI. Jluku, 5. f. Porunckui, M. M. I'epacumos.

Tabnuupl 1 cxembl: «MeToabl aHTPONOJIOTHN», «['0JJIOBHON MO3TI UenoBeKka», «HenoBekooOpa3Hble 00e3bsiHb, «CKeeT
YeJIOBEKa U CKEJIeT IIMMIIaH3e», «PyqIuMeHThl U ataBU3MbD), «JIBHXKYILHE CHIIBI aHTPOIIOI€HE3a», « DBOIIOLMOHHOE JIPEBO
YEeJIOBEeKa», «ABCTpajonurek», «YenoBek  yMmenmbl», «UYenoBexk  npaMoxomsammiy, «Jl€HUCOBCKMH  YEIIOBEK»
«Heannepranbus», «KKpomanboHIBD, «IIpeakn yenoBekay, «ITaribl 3BOJIIOLMY YEJI0BEKay», «Packl uenoBekay.

O6opynoBaHue: MYISDKM OKaMEHEIOCTEH, MpeAMETOB MaTepUalbHOM KYyJIbTYphl MPEAKOB YEOBEKA, PEHpOIAYKIIHH
(¢pororpadun) kapTuH ¢ MUPOTOTUYECKUMH U OUOICHCKUMU CIO’KETaMU MPOUCXOXKJICHUS YeloBeKa, poTorpapuu HaXxooK
MCKOIAEMbIX OCTAaTKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIETh YEpena YeJIOBeKa U Yeperna IUMITaH3€, MOJIETb KUCTH YeJIOBEKa
Y KHCTH LIMMIIaH3€, MOJENIN TOPCa MPEIKOB YETOBEKA.

JlaGopaTtopHas padora «/3yueHue ocoOEHHOCTEN CTPOEHUS CKEJIETa YeJIOBEKa, CBSI3aHHBIX C MPAMOXO0XKICHUEM.

IIpakTnueckas padora «/3ydeHne sKOJOTHYECKUX aIANTALMN YETTOBEKay.

Tema 6. IKkoJ10rusi — HAyKa 0 B3aMMOOTHOLICHUSIX OPraHM3MOB U HAJOPraHU3MEHHBIX CHCTEM C OKpYKawuien
cpenou

3apoxaeHre U pa3BuThe dKkoioruu B Tpynax A. ['ymbonsara, K. @. Pynse, H. A. Cepepuosa, O. ['ekkens, A. Tencnu,
B. H. Cykauéga. Pa3nensl u 3a1aun 3k00ruu. CBsI3b 3KOJIOTHUH C APYTUMH HAyKamHu.

Metonel okonoruu. IloneBble HaOMOAEHUS. OKCHEPUMEHTHl B 3KOJOTMH: HPUPOJHBIE U JTAOOPATOpPHBIE.
MopnenupoBaHue B 3K0JIOrMA. MOHUTOPUHT OKPYKAIOIIEH CPEbl: JIOKAIbHBIN, pErMOHAIbHBIN U II100aIbHBIN.

3Ha4YEeHME SKOJOTMYECKUX 3HAHUM I YEIOBEKa. DKOJIOrMYECKOE MUPOBO33PEHHE KaK OCHOBA CBSI3€M UEJIOBEUECTBA C
npupoaoi. POpMHUPOBAHUE IKOJIOTUYECKON KYJIBTYPBI U DKOJOTUYECKOW TPAaMOTHOCTH HACEIICHUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ymbGonbar, K. ®@. Pynwse, H. A. Ceseprios, 3. I'ekkens, A. Tenciu, B. H. Cykaués.

Tabmuue! u cxembl: «Pazaensl sxonorumn», «MeTobl 3KOJI0runy», «CxeMa MOHUTOPUHTA OKPYKAIOUIEH Cpeliby.



JlabGoparopHas padora «/3ydyeHre METOI0B YKOJTOTMYECKUX UCCIECTOBAHUID.

Tema 7. Opranusmsl u cpefaa OOUTAHUS

Dkosornyeckue PaKkTopbl M 3aKOHOMEPHOCTH UX AecTBUsA. Knaccudukanus 3KoJoruaeckux pakTopos: aOMOTHYECKUE,
OuoTHueckue, aHTpororeHHele. OOLMEe 3aKOHOMEPHOCTH JEHCTBUS 3KoJoruueckux ¢akropoB. [IpaBuno munumyma (K.
[Hmpenrens, FO. JIu6ux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOUOHTHBIE OPTaHU3MBI.

Ab6uotnueckue (axtopsl. CBeT kKak 3kojornyeckuil (axrtop. [lelicTBUE pa3HBIX Y4acTKOB COJHEYHOI'O CIEKTpa Ha
OpPraHU3Mbl. OKOJOTMYECKHE TPYIIbl PACTEHUH W JKUBOTHBIX II0 OTHOLIEHWIO K cBeTy. CHUTHaJlbHas poJb CBETa.
DOTONEPUOIU3M.

Temneparypa kak »sKkonoruueckuit Qaxrtop. JleiictBue TtemmepaTypsl Ha OpraHu3mbl. [loHMKWUIOTEpMHBIE U
TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxunocts kak 3konorudeckuit Qaxrop. IlpucrnocoOneHuss pacTeHUMM K TOIJEpKAHMIO BOAHOrO OaliaHca.
Knaccuduxarus pactenuii mo otHomeHuto K Boze. [Iprucrnoco6aeHus ;kUBOTHBIX K ©3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenbl  oOWTaHUsT  OpPraHM3MOB: BOJHAas, HAa3eMHO-BO3JYyILIHAs, [OYBEHHAs, TIJyOMHHAs MOANOYBEHHAs,
BHYTpUOpranu3smMeHHasi. OU3NKO-XUMUYECKNE OCOOCHHOCTU Cpel oOUTaHMsl opraHu3MoB. IIpucrnocoOneHuss opraHu3MoB K
YKU3HH B Pa3HbIX cpeax.

buonornyeckue putmbl. BHemHue um BHyTpeHHHE pUTMbl. CyTOYHBIE U TOAMYHBIE PUTMBI. [IpHCcOCOOIEHHOCTD
OpPraHU3MOB K C€30HHBIM U3MEHEHUSIM YCIOBUM KU3HU.

XKuznennsie Gopmbl opraHuzMoB. [lonstue o xuzHeHHou ¢dopme. JKusHeHHBIE (OPMBI pacTeHUI: JepeBbs,
KYCTapHHUKH, KYCTApHUYKH, MHOTOJIETHUE TpPaBbl, OJHOJIETHUE TpaBbl. JKu3HEHHbIE (HOPMBI >KMUBOTHBIX: THIAPOOUOHTHI,
reo0OUOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue (axktopsl. Bunbl OnoTHueckux B3aMMOACHUCTBUI: KOHKYPEHIIHS, XUIITHUYECTBO, CUMOMO3 U €ro (pOpMBI.
[lapazutusm, Koomepauus, MyTyajdu3M, KOMMEHCaJIM3M (KBapTUPAHTCTBO, HaxyjeOHHuecTBO). Herpoduueckue
B3aMMOJICHCTBUS (TomMYeckue, popudeckue, hadpudueckne). 3HAaUCHHE OMOTHYECKUX B3aMMOJCUCTBHIA JIJISI CYIIIECTBOBAHUS
OpraHu3MoB B cpefie oouTanus. [IpuHIMI KOHKYPEHTHOTO UCKIIFOUEHUS.

JemoHcTpanumn

TaOmuupl 1 cxembl: «IKoyioruyeckue (pakTopb», «CBETOBOW CHEKTP», «IKOJIOTMYECKUE TPYIIbl >KMBOTHBIX I10
OTHOLICHUIO K CBETY», «TeIIOKpOBHBIE MXWUBOTHBIE», «XOJOJHOKPOBHBIE MXUBOTHBIEY», «DHU3MOIOrMUECKHE aJanTalun
XKUBOTHBIX», «Cpelibl 0OUTaHMSI OpraHU3MOBY», «buonorudyeckue putMmbly, «KusHeHHble (GOpMbI pacTeHUu», «Ku3HeHHbIE



(GbOpMBI  KUBOTHBIX», «IKOCHCTEMA IIMPOKOJUCTBEHHOTO Jiecay, «IDKOcHUCTeMa XBOMHOro jeca», «llemu mnutanusy,
«XutmHuuectBoy, «llapazutuzmy», «Konkypennus», «Cumouosy, «KoMmmeHcanmzm.

OGopynoBanue: repbapuu pacTeHUM U SKUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHHUIO PA3TUYHBIX HKOJOTUYECKUX
dbakTopoB, repdapum CBETOIIOOMBBIX, TEHEMIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHUH, CBETOIIOOMBBIC, TCHEIIOOMBHIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTEHUS, TepOdapuu M KOJUICKIIMU TEeIIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30yCTOMYMBBIX
pacTeHuit, yydesa MTUIl U 3Bepei, repdapuu pacTeHUM, OTHOCSIIUXCS K TurpoduTaM, Kkcepoduram, Me3oputaM, KOMHATHbBIC
pacTeHHsl NaHHBIX TPYI, KOJUICKIIMU >KMBOTHBIX, OOWTAIOMIMX B Pa3HBIX cpefax, repOapul W KOJUICKIIUM PACTCHHH H
’KUBOTHBIX, 00JIaJAI0NINX YepTaMU MPUCTIOCOOJIEHHOCTH K CE30HHBIM U3MEHEHMSIM YCIOBUM JKU3HU, repOapuu U KOJUIEKIIUU
pPacCTeHHI W >KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX ()OPM, KOJUICKITUU JKUBOTHBIX, YYACTBYIOINX B PA3IMYHBIX OMOTHYECKUX
B3aMMOJICCTBUSIX.

JlabopaTopHas padora «BplsBieHHE TPUCTIOCOOIEHUN OPraHU3MOB K BIMSIHUIO CBETa».

JlaGoparopHas padora «BrisiBiieHHE TPUCTOCOOIEHUN OPTraHU3MOB K BIUSIHUIO TEMIIEPATyphI».

JlabopaTopHas padora «AHaTOMHYECKHE OCOOCHHOCTH PACTECHUMN U3 Pa3HBIX MECT OOUTAHUS.

Tema 8. Jkosrorust BUA0OB U NOMYJISALMI

DKOJIOTMYECKHUE XapaKTEePUCTUKH nonyssiuuu. [Tonynsius kak Ouonornyeckas cucrema. Pojiib HEOTHOPOAHOCTH CPEJIbI,
busnueckux 0aprepoB U OCOOCHHOCTEH OWOJIOTMH BUJIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYpPHI MOMYJSIIUN.
OcHOBHBIE MMOKa3aTeNId MOMYJISIMHU: YUCIEHHOCTD, IJIOTHOCTh, BO3pacTHAasl U TOJIOBasl CTPYKTYpa, POXKIAEMOCTh, TPUPOCT,
TEMI pOCTa, CMEPTHOCTh, MUTPAIIUSI.

DKOJIIOrM4ecKasi CTpykTypa nomyssinud. OUeHKa YUMCIEHHOCTH MONyJsAluu. JIMHaMuKa MOMyNSUU U €€ peryJisiusl.
brotnueckuii moTeHUUAT NONYJALNMU. MozaenrpoBaHue AUHAMUKU NOMyJsinuu. KpuBble pocTa YMCIEHHOCTH MOITYJISLIHAH.
KpuBbie BpDKMBaHUS. Perymsmms 4ucIeHHOCTH TOMYJISINANA: Poib ()aKTOPOB, 3aBHUCSINIHUX M HE 3aBHCSIIMX OT IJIOTHOCTH.
Okonoruyeckue crpareruu BuaoB (- u K-crparerun).

[lonsitue 00 s3Koyornueckod Humie Buaa. MectooOutanue. MHoromepHas Mojenb 3Kojgornyeckod Humm JIx. M.
XarunHcoHa. Pa3mepsl skonornyeckoid HUIIK. [loTeHmanbHas U peain30BaHHAs HULIU.

Bun kak cucrema nonyisaiuid. Apeansl BUAOB. BUIBI U NX )KU3HEHHBIE CTPATErUU. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJICHUSI M MUTpAIUi ’KUBOTHBIX. bruoornueckre MHBa3uU 4y>KEPOJAHBIX BUJIOB.

JdemoHcTpanumn

IToprper: k. 1. XarynHCOH.



Tabmuibl U CXeMbl: «DKOJIOTUUECKUE XAPaKTEPUCTUKHU MOMyssuuny, «lIpocTpaHCcTBEeHHAs CTPYKTypa MOMYISIIIUN,
«Bo3pacTHbele TUpaMuIibl TONYIALNNY, «CKOPOCTh 3aCENICHHS] TOBEPXHOCTH 3E€MIIM PA3JIMYHBIMU OpraHu3Mammy», «Mojeinb
skosnorndeckor Humu Jx. M. XaTauHcoHay.

O6opynoBanue: repoapuu pacTCHUN, KOJJICKIIMH >KUBOTHBIX.

JlabopaTopHas padora «IIpucrnocoOsieHns ceMsiH paCTeHUN K PACCEIICHHUIO.

Tema 9. IDko10rus co000IIECTB. JKOJOTHIECKHE CHCTEMBEI.

Coo0mecTBa opranu3MoB. broiieHos u ero cTpykTypa. CBsi3u MEXly OpraHu3MaMu B OUOIIEHO3E.

OkocucremMa Kak otTkpbiTas cuctema (A. JIx. Tencnu). DyHKIMOHAbHbIE OJOKM OpPraHU3MOB B JKOCHUCTEME:
NPOAYLEHTB, KOHCYMEHTBHI, peayleHTbl. Tpoduueckue ypoBHH. Tpoduueckue Lenu M ceTd. AOUOTHYECKHE OJIOKU
skocucteM. [1ouBbl 1 Uikl B 3k0cucTeMax. KpyroBopor BelecTB U MOTOK SHEPTUU B 3KOCUCTEME.

OcHOBHBIE MMOKa3aTENHN IKOCUCTEMbI. bruomacca 1 mpoAyKIus. DKOJIOTUYECKUE MUPAMUIbI Yhcel, OMOMAaCChl U SHEPTHH.

Junamuxa sxkocucmem. Kamacmpoghuueckue nepecmpoiixu. @nyxmyayuu. HampaBiieHHbIE 3aKOHOMEPHBIC CMEHBI
co00IIeCTB — CyKleccuu. llepBUuHbIE W BTOPUYHBIE CYKIECCUM M WX MNPUYUHBL. AHTPONOTE€HHBIE BO3JIEUCTBUS Ha
cykneccur. KnmmakcHoe coobmiectBo. buopazHooOpazne M MOJMHOTa KPYroBOpPOTa BELIECTB — OCHOBAa YCTOMYMBOCTH
COOOILIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKocucmemvl 03Ep u pek. IKocucmemvl MOpel U OKeaHos. DKOCUCmeMbl MYHOp, 1eco8,
cmeneti, nycmulHb.

AHTpPONIOT€HHBIE 3KOCUCTEMBI. Arposkocuctema. ArpoiieHo3. Paznumuusi Mexay aHTPONOT€HHBIMU U NPUPOJAHBIMU
HKOCHUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. lopoackas ¢iopa u ¢ayna. CuHaHTponu3zanus
ropojickoi payHbl. buomornueckoe u X035 HUCTBEHHOE 3HAUCHUE arPOIKOCUCTEM M YPOOIKOCHUCTEM.

3aKoHOMEpPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aMMOJECHCTBUN OpPraHU3MOB B 3KOcHcTeMax. Posib kackaonoeo sghghekma
U 8U008-20UpuKamopos (Knouesvlx 6udo8) 6 yHKyuonuposanuu sxocucmem. llepeHOC PHEPTHUM M BELIECTB MEXKIY
CMEXHBIMH JKOCHCTEMaMHU. Y CTOMYHMBOCTh OPraHW3MOB, NOMYJALUNA KM SKOCHUCTEM B YCIOBHUSIX €CTECTBEHHBIX U
AHTPONOT€HHBIX BO3/ICHCTBUM.

Mexanusmuvl 6o30eticmeusi 3a2psA3HeHULl PA3HBLIX MUNOE HA CYOOP2aAHUSMEHHOM, OP2AHUBMEHHOM, NONYIAYUOHHOM U
9KOCUCMEMHOM  VPOBHAX, OCHOBbL IKONO2UYECKO20 HOPMUPOBAHUA AHMPONOSEHHO20 8030eticmeus. MeToaonorus
MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOIIOIN€HHBIX IKOCHUCTEM.



JemoHcTpanumn

[Toprper: A. JIx. Tencnu.

TaOmuupel u cxembl: «CTpykTypa OHMOLEHO03a», «IDKOCHCTEMA IIMPOKOJMCTBEHHOIO JIECa», «IKOCHCTEMAa XBOHHOTO
neca», «OyHKIMOHAJIBHBIE IPYIIIBI OPraHU3MOB B 3KOCHCTEMEY», «KpyroBopor BemiecTB B 3KocHcTeMe», «llenu nuranus
(macTOuILHasA, JeTpUTHAs)», «DKOJIOrHUecKas MUpaMuaa yucen», « IKoJIornueckas nupamuga Ouomacco», « JK0JIOrndecKas
nupamuga sHeprum», «OOpazoBanue Oonortay, «llepBuunas cykueccusi», «BoccTaHoBieHHe Jeca IMOCie MOoXapay,
«xocucrema o3epay, «ArporeHos», «KpyroBopoT BeliecTB U MOTOK SHEPTUH B arporeHo3e, «IIpumepsl ypOboskocucTem.

O6opynoBanue: repOapu pacTeHUM, KOJUIEKIMU HACEKOMBIX, 4ydelna NTUIl U 3Bepeil, repOapuu KyJbTYpHBIX U
JUKOPACTYIINX PACTEHUH, aKBAPUYM KaK MOJIEIb IKOCUCTEMBI.

IIpakTuueckas padora «3yuenue u onucanue ypo03KOCUCTEMBD».

JlabopaTopnas padora «/3ydueHne pazHOOOpa3usi MEIKUX MOYBEHHBIX YJICHUCTOHOTUX B Pa3HBIX AKOCUCTEMAX.

IKCKypeus «IKCKYpCHs B THIMYHBINA OuoreorieHo3 (B 1yOpaBy, Oepe3HsK, eIbHUK, HAa CYXOIOJbHBIN WM TOWMEHHBIN
JyT, 03€p0, O0IOTO)».

IKCKypcusi «IKCKYpCHs B arpodKOCUCTEMY (Ha M0JI€ WK B TEIUIMYHOE XO35UCTBO)».

Tema 10. buocepa — riiodanbHasi IKOCHCTEMA

buocthepa — oOmemnnanerapHas o0osouka 3emiiu, T/A€ CYIIECTBYeT WM CYIIECTBOBaja JKu3Hb. Pa3Butue
npeacTaBieHui o ouocdepe B Tpynax J. 3tocca. Yuenue B. M. Bepuanckoro o 6uochepe. O6mactu 6uocdeps u e€ cocTab.
JKusoe BermecTBo Ouocheps! u ero PyHKIINH.

3aKOHOMEPHOCTH CyIecTBOBaHMs ouochepnl. OcobeHHocTr Ouocdephl Kak T100anbHOM YKOCUCTEeMBI. [[nHaMuyeckoe
paBHOBecue B Ouochepe. KpyroBopoTsl BEUIECTB U OMOreOXMMHUYECKUE LIUKJIIBI (YIriiepoaa, a30Ta). PUTMUYHOCTE SIBJICHUI B
ounocdepe.

3oHanbHOCTh Ouocdepnl. [lonsitue o Ouome. OCHOBHbIE OMOMBI CYIIM: TYHJpa, XBOWHBIE Jieca, CMENIaHHbIE U
IIMPOKOJIMCTBEHHBIE JI€Ca, CTENH, CAaBAHHBI, MYCTHIHH, TPOIHMYECKHUE Jieca, BBICOKOTrOpbs. Kimmar, pacTHTENbHBIA H
KUBOTHBII MHp OMOMOB CYILIH.

CrpykTypa u (hyHKLHS )KMBBIX CUCTEM, OLIEHKA UX PECYPCHOIO MOTeHIHana 1 OnochepHbIX (HyHKIIHA.

JdemoHcTpanumn

[Toptpetsl: B. . Bepnaackuii, 3. 3rocc.



Tabmuupel u cxeMmbl: «l'eocdepsl 3emnu», «KpyroBopor asora B mpupone», «KpyroBopor yriepona B mpupone»,
«KpyroBopot kuciopojia B mpupoe», «KpyropopoT Bojbl B mpupojie», «OCHOBHbIE OMOMBI cylny, «KmumaTtuyeckue mnosica
3emum», «Tynapay», «Taira», «Cmemanssiii jnec», «lllupokomuctBeHHsid Jecy», «Cremby», «CaBaHHay, «llycThIHDY,
«Tporueckunt necy.

O6opynoBaHue: repoapuu pacTeHUH pa3HbIX OMOMOB, KOJUICKIIUH )KUBOTHBIX.

Tema 11. YesioBek U OKpy:KawIas cpeaa

DKoJoruueckue Kpu3uCchl U UX MpUUMHBL. BozneiicTBue uenmoBeka Ha Ouocdepy. 3arps3HEHHE BO3IYIIHOM Cpelibl.
Oxpana Bo3ayxa. 3arpsi3HEHUE BOAHON cpenbl. OXpaHa BOJAHBIX pecypcoB. PaspymienHue mouBbl. OxpaHa NOYBEHHBIX
pecypcoB. 3MeHeHne Kimmara.

AHTpPOIIOreHHOE BO3/CHCTBUE HA PACTUTENIbHBIA WU JKUBOTHBIA MHUpP. OXpaHa pacTUTEIBHOTO W YKUBOTHOTO MUpA.
OcHoBHBIE TPUHIUIBI OXpaHbl mpuponabl. KpacHeie kHuru. Ocobo oxpansembie mnpupoansie Tepputopun (OOIIT).
borannueckue caapl U 300JI0TMYECKUE ITAPKH.

OCHOBHbBIEC MPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA M MPUPOJIbI. PallMoHAIbHOE NPUPOAONOIb30BaHUE H
COXpaHEHHUE OMOJOTHYeCcKOro pazHooOpasus 3emun. OOIIME 3aKOHOMEPHOCTH TJIOOATBHBIX JKOJIOTHYECKUX KPHU3UCOB.
Oco0EHHOCTH COBPEMEHHOI'0 KpU3HMCa U €r0 BEPOSATHBIE MOCIEACTBUS.

Pa3BuTHe METO10B MOHUTOPUHTA Pa3BUTHUS OMACHBIX TEXHOTEHHBIX MpoueccoB. CucmemHvle ucciedo8anus nepexooa K
pecypcocbepezaroujeli U KOHKYPeHmMOocnocobHou s1Hepeemuxke. buonoeuueckoe pasnoobpasue u ouopecypcol. Hayuonanvhvie
UHGOpMayuoHHble cucmemyl, obecneuusarowjue 0OCMyn K UHGoOpmMayuyu no COCMOAHUIO OMOENbHbIX U008 U IKOCUCHEM.
OcHosbl 2K0peaburumayuyu 3Kocucmem u cnocovos 6opwvdvl ¢ buonogpedxcoenusmu. Pekonempykyus mopckux u Ha3eMHbix
9KOCUCEM.

JemoncTpanumn

Tabmuiel 1 cxeMbl: «3arpsizHeHue arMochepbl», «3arpsa3HeHue rugapochepb», «3arpsa3HeHue nouBbh», «I[lapHUKOBBIN
apdex», «Ocobo oxpaHseMble TPUPOTHBIE TEPPUTOPUNY, «MOeNn ypaBIsieMOro MUpay.

Oo6opynoBanue: ¢Gotorpaguu oXpaHieMblX pacTeHH U KUBOTHbIX KpacHoil kuuru Poccuiickoit ®@enepanuu, KpacHoi
KHUTH PETUOHA.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJOI'MU HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBmuBaeT TpeOOBAHMS K PE3yJIbTaTaM OCBOCHHUS OOYYAIOIIMMHUCS MPOTrpaMM CpPEAHEro OOLIEro
00pa3oBaHus: TMYHOCTHBIE, METAIIPEIMETHBIE U TPEIMETHBIE.

B cTpykType JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOrPaMMbl MO OMOJIOIMH BBIIEJIEHBI CIEAYIOIIME COCTABIISIONIUE:
0CO3HAHUE 00YYAIOIIMMUCS POCCUICKON T'pa)TaHCKON MIEHTUYHOCTH — FTOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPE/ICNICHUIO, Haiuyue Momusayuy K 00y4eHuI0 OUOJIOTUH, YyeleHanpagienHoe pa3eumue BHYTPEHHUX YOexIeHun
JUYHOCTH HA OCHOBE KIIFOUEBBIX LIEHHOCTEH M UCTOPUUYECKUX TPAJHULMI pa3BUTHS OMOJIOIMYECKOrO 3HAHUSA, 2OMOBHOCMb U
cnocobnocms  O0YYaIOIIMXCS PYKOBOJACTBOBATHCA B CBOEH JIEATEIBHOCTH IEHHOCTHO-CMBICIOBBIMH YCTaHOBKaMH,
IPUCYILIUMU CUCTEME OHMOJOrMYECKOro OOpa30BaHUS, HAIUYUE NPABOCO3HAHUS HKOJIOTUYECKOW KYIBTYPbI, CnOCOOHOCMU
cmagumy eI U CTPOUTH KU3HECHHbIE TUIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTrpaMMbl 110 OMOJIOIMU JTOCTUTAIOTCS B €AMHCTBE Y4€OHOM M BOCHUTATENIbHOM
NEeSTENbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMH POCCUMCKUMH COLUMOKYJIbTYPHBIMU, HCTOPUYECKUMHU U JTyXOBHO-
HPABCTBEHHBIMU IL[EHHOCTSIMHU, MPUHATHIMUA B OOIIECTBE MpaBWJIaMU WU HOPMAaMH TOBEIECHUSI M CIOCOOCTBYIOT Mpoleccam
CaMOIIO3HAHHMSI, CAMOBOCIIUTAHUS U CAaMOPA3BUTHS, Pa3BUTHs BHYTPEHHEN MO3ULUU JIMYHOCTH, MATPUOTU3MA U YBAKEHHS K
3aKOHY W TMpPaBOMOPSAKY, YEJIOBEKY TPyda U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO YBa)KEHMs, OEpEKHOrO OTHOIICHHUS K
KYJIbTYPHOMY HACJIEINIO U TPAJULMAM MHOIOHAMOHAIBHOrO Hapoaa Poccuiickoin denepanyu, Npupoae U OKpyKaromen
cpene.

JIn4HOCTHBIE pe3ybTaThl OCBOEHHUS y4eOHOro npeamMera «buonorus» AOKHBI OTpa)KaTh TOTOBHOCTh U CIIOCOOHOCTH
OOy4JaIMMXCA PYKOBOJACTBOBATHCS CHOPMUPOBAHHONW BHYTPEHHEH TMO3WIUEH JUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpHEHTAllMi, NO3UTHBHBIX BHYTPEHHHUX YOEXKIEHUN, COOTBETCTBYIOLIMX TPAAULMOHHBIM LIEHHOCTSIM POCCHUHCKOIO
oOlIeCTBa, PAaCUIMPEHHE YKU3HEHHOTO OIbITAa M OMNbITA JAEATEIBHOCTH B MPOLECCE pealu3aluyd OCHOBHBIX HaNpaBJICHHUM
BOCIIUTATEJBHON JEATENbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCcKOro BOCIIMTAHMS:



c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMUA OOYYaIOMIETOCs KaK aKTMBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHUUCKOTO
oO11ecTBa;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00A3aHHOCTEH, YBaXKCHHUE 3aKOHA U TIPABOIIOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESITEIIbHOCTH TMPU CO3JaHUU YYCOHBIX IMPOCKTOB, PEIICHUU YYEOHBIX U
MO3HABATEIbHBIX 33/1a4, BBIMOJTHEHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTH OMpPEENISITh COOCTBEHHYIO TTO3UIIMIO 110 OTHOILIICHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€,

YMEHHE YYHUTHIBATHh B CBOHMX JCHCTBUAX HEOOXOJUMOCTh KOHCTPYKTUBHOTO B3aWMOCHCTBUS JIOJACH C pa3HBIMU
yOeXKACHUSMHU, KYIbTYPHBIMU IIEHHOCTSIMU U COLIUATIbHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHHYECTBY B TIPOIECCE COBMECTHOTO BBIMOJHEHUS YYE€OHBIX, TO3HABATCIBHBIX U
WCCIIeIOBATEIhCKUX 3a/1ad, YBOXKHUTEJIBHOTO OTHOIICHHWS K MHEHHMIO ONIOHEHTOB IMPH OOCYKICHWHM CIIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJIEPIKAHMUS;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOU AEATEIbHOCTH;

2) NIaTPUOTHYECKOr 0 BOCTINTAHUA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPa)KJaHCKOW HACHTUYHOCTH, MaTPUOTHU3MA, YBAXKEHUSI K CBOEMY HApOJy, YyBCTBa
OTBETCTBEHHOCTH Tiepesl PoauHOM, ropaocTu 3a CBOM Kpau, CBOIO PoauHY, CBOM SI3bIK M KYJIbTYpPY, IMPOILIOEC U HACTOSIIEE
MHOTOHAI[MOHAIBHOr0 Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACIEAUI0O W TaMITHUKAM MPUPOABI, IOCTHXKeHusM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IIE;

CIIOCOOHOCTh OLIEHMBATh BKJIaJ POCCUUCKUX YUYEHBIX B CTAHOBJIEHWE U PA3BUTHE OUOJIOTMU, NMOHUMAHUS 3HAYCHUS
OMOJIOTMU B TO3HAHUU 3aKOHOB MPUPOJIBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaeiHas yoexaEHHOCTh, TOTOBHOCTh K CITY)KEHHUIO H 3ammuTe OTedecTBa, OTBETCTBEHHOCTh 3a €ro CyIb0y;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

OCO3HAHUE TYXOBHBIX IEHHOCTEN POCCUUCKOT O HAPOJA;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TIOBEICHMUS;

CIIOCOOHOCTh OIIEHUBATh CUTYAIMI0 U TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYACh HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

OCO3HAHHE JIMYHOTO BKJIA/Ia B IOCTPOCHHUE YCTOWYMBOTO OYAYIIIETO;



OTBETCTBEHHOE OTHOIIIEHHWE K CBOMM POJUTENSIM, CO3JaHHUIO CEMbU HAa OCHOBE OCO3HAHHOTO MPHUHATHUS LIEHHOCTEH
CEMEIHOM KU3HU B COOTBETCTBUHU C TPAAUIIUSIMU Hapo10B Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUAsl ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO TBOPUECTBA, CIIOPTa, TPYyAa,
OOIIIECTBEHHBIX OTHOIIICHHI;

ITIOHUMAHUE IMOLIMOHAIIBHOTO BO3/IEMCTBUS KUBOM MPUPOJBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE MPOSBISATHh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) pusnuyeckoro BocnuraHus, GopMupoBaHUs KYJIbTYPbI 310POBbS U IMOIMOHAJIBHOI 0 0J1ar ONOJIYyYHSs:

MOHMMAaHWe W peasi3aIiysi 3I0pOBOro U 0e30MmacHoro odpasa KU3HU (370pOBOE MUTAHUE, COOIOICHIE TUTHECHHYIECKUX
NpaBWI U HOPM, COaJaHCHUPOBAHHBIA DPEKHUM 3aHATUNA W OTIbIXa, peryisipHas (QuU3nyeckas aKTUBHOCTH), OEpeKHOro,
OTBETCTBEHHOT'O M KOMIIETEHTHOT'O OTHOIIICHHS K COOCTBEHHOMY (PHU3MUYECKOMY M TICHXUYECKOMY 3JI0POBBIO;

MMOHMMAaHUE IIEHHOCTU TpaBUJ WHAUBUIYAIBHOTO M KOJUIEKTUBHOIO O€30MaCHOTO TMOBEACHUS B CUTYyallUsiX,
YIPOKAIOIIMX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUE MOCIEACTBUM U HEMIPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aIKOT0JIsl, HAPKOTUKOB, KYpEHUS);

6) TPy10BOr0 BOCIIMTAHMS:

TOTOBHOCThH K TPYZlY, OCO3HAHHE IICHHOCTH MacTepPCTBa, TPYI0II00HE;

TOTOBHOCTh K aKTHUBHOW JCATEIBHOCTH TEXHOJIOIMYECKOW U  COIMaIbHOM  HAIpaBJIEHHOCTH, CIIOCOOHOCTh
WHUIIMUPOBATh, IUIAHUPOBATH U CAMOCTOSITEJILHO BBIMOJIHATH TaKyIO JESITEIbHOCTD;

UHTEpEC K pa3audyHbIM cepaM npodeccuoHaabHOM AeATeTbHOCTH, YMEHHE COBEpPIIATh OCO3HAHHBINA BBIOOP OymyIeit
npodeccuu U peam30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC IJIaHbI; AKCKYPCHUH B « TeIIMYHBINY, )KUPKOMOUHAT, TapPIOMEPHYIO
¢abprKy;

TOTOBHOCTh M CITIOCOOHOCTH K 00pa30BaHUIO U caM00Opa30BaHUIO Ha MPOTSHKCHUU BCEH JKU3HU,

7) 3KOJIOrM4eCKOro BOCIIUTAHMS :

AKOJIOTUYECKH 11e7IeCO000pa3HOe OTHOIIEHNE K IPUPOIE KaK HCTOYHUKY KHU3HU Ha 3eMJle, OCHOBE €€ CYIeCTBOBAHNS,

MOBBIIICHUE YPOBHS JKOJIOTUYECKOW KYJIBTYpPbl: NMPUOOPETEHUE ONbITAa IUIAHUPOBAHUS TIOCTYIIKOB M OIIEHKH UX
BO3MOYKHBIX TIOCJICJICTBUH VISl OKPYKAIOIIECH Cpeibl;

0CO3HAHHUE II100aTLHOT0 XapaKkTepa SKOJIOTHUYECKUX MPOOJIeM U MyTeH X PEIICHUS;



CIIOCOOHOCTh MCHOJIB30BaTh MPUOOpPETaeMble MPU M3YYEHHH OMOJIOTMHM 3HAHWUS W YMEHHS IMPU pEUIeHUH MpoliieM,
CBSI3aHHBIX C pAalOHAIbHBIM IPUPOJONOIb30BaHUEM (COOJIIO/IEHUE NPaBUJ TOBEJIEHUS B IMPUPOJAE, HAIPaBJICHHBIX Ha
COXpaHEHHE PABHOBECHUS B IKOCHUCTEMAaX, OXPaHy BUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HENPUATHE JACHUCTBUM, IPUHOCIIIMX BPEJ OKPYKAIOLUIEM NPUPOJHONW Cpelle, YMEHHE ITPOTHO3UPOBATH
HEOJaronpusTHIE SKOJIOTMUYECKHE MOCIEACTBHS MPEANPUHUMAEMBIX IEHCTBUHN U PEAOTBPALIATh UX;

HAJIMYKE PA3BUTOTO 3KOJOIMUYECKOrO0 MBIIUICHUS, HYKOJIOTHYECKON KYIbTYpbI, ONbITa AEATEILHOCTH IKOJOTHYECKON
HaIlPaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS HMMH B ITO3HABATEIIbHOM, KOMMYHHMKAaTMBHOM M COLMAJIBHOW IPAKTHKE,
TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOU JIEITEIBHOCTH SKOJIOTMYECKON HAIIPABIECHHOCTH;

8) neHHOCTH HAYYHOI O NTO3HAHMSA:

c()OPMHUPOBAHHOCTh MUPOBO33PEHHSI, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH U OOLIECTBEHHOMN
MPAKTUKH, OCHOBAHHOTO Ha JIUAJIOre KylIbTYyp, CHOCOOCTBYIOIIETO0 OCO3HAHUIO CBOEI'0 MECTAa B MOJUKYJIBTYPHOM MUDE;

COBEPIIEHCTBOBAHUE SA3bIKOBOM M YUTATEILCKOW KYJIBTYPbI KaK CPEACTBA B3aUMOJICHCTBHS MEXAY JIOJIbMHU U TO3HAHUS
MHUpA;

MMOHUMaHUE CIEeUU(PUKH OMOJOTMM KaK HAyKd, OCO3HaHUs €€ poiu B (OPMUPOBAHHM PALMOHAIBHOTO HAYYHOTO
MBIIUIEHUS, CO3AaHUH 1IEJIOCTHOT O IPEACTABICHUS 00 OKPY>KaIOIIEM MUPE KaK O €AMHCTBE MPUPOAbL, YEIOBEKA U 00ILECTBa,
B IIO3HAHUHU MTPUPOJIHBIX 3aKOHOMEPHOCTEN U PELICHUH MPOOJIEM COXpPaHEHMsI PUPOJAHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTH OHMOJIOTMU NJiIi COBPEMEHHOW I[MBWJIM3ALMK: OOECHEeUEeHHUs] HOBOI'O YPOBHSI Pa3BUTHS
MEAUIIMHBI, CO3/IaHNE MEPCIIEKTUBHBIX OMOTEXHOJIOTUMN, CITIOCOOHBIX pelIaTh PeCypCHbIe TPOOIEMbI Pa3BUTHSI YE€JIOBEUECTBA,
MOKMCKa MyTeH BbIXOAA W3 IJI00aJbHBIX 3KOJOTMUECKMX MpoOieM u obOecrieueHus Mepexoja K YCTOMYMBOMY Pa3BUTHIO,
palMOHAILHOMY MCIIOJIB30BAHUIO TPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUU OMOJOTMYECKHUX 3HAHMM B IIENIAX MOBBIIICHUS OOIIEH KYIbTYphl, €CTECTBEHHO-
HAay4YHOH IPaMOTHOCTH, KaK COCTaBHOW 4acTH (DYHKIIMOHAIBHOW IpaMOTHOCTU O0ydJaromuxcs, GopMUpyeMoi npy U3y4yeHuu
OnoJIorny;

NOHMMAaHHE CYIIHOCTH METOAOB IO3HAHHUSA, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
NOJIy4aeMbl€ 3HAHUS JJI aHaJIN3a U OOBSICHEHUS SBJICHUN OKPYKAIOIIEro MUPa U MPOUCXOAAIINX B HEM U3MEHEHUW, YMEHUE
nenatb 000CHOBAaHHBIE 3aKIIOYEHHUSI HA OCHOBE HAYUHBIX (DAKTOB M UMEIOIIMUXCS TAHHBIX C LIEJBIO MOJYYEHHS TOCTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTh CaMOCTOSITENIbHO MCHOJIb30BaTh OMOJIOTMYECKHE 3HAHUSA AJI PELIEHUs IPOOJIEM B PEabHBIX KU3HEHHBIX
CUTYaIUsIX;

OCO3HAHHME IIEHHOCTH HAay4YHOW JEeATEIbHOCTH, TOTOBHOCTh OCYILECTBIISITh MPOEKTHYID U HCCIEHOBATENbCKYIO
NEeSITeNIbHOCTh HHIUBUIYaIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOPAa30BaHMIO, K aKTUBHOMY IMOJYYEHUIO HOBBIX
3HaHWUM 1O OMOJIOTUU B COOTBETCTBUU C )KM3HEHHBIMU OTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE Pe3yJIbTaThl OCBOSHUSI Y4eOHOTo npenMera « broiorusy BKIIIOYAIOT: 3HAYUMBbIE TSI (HOPMHUPOBAHHS
MHUPOBO33PEHUS  OOYJAIONIUXCS MEKAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIIHE
IIEJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHEIU(DUKY METOIOB TTO3HAHMUS, HCTIOIh3YEMbIX B €CTECTBCHHBIX HAyKax (BEIIECTBO,
DHEPrus, sIBICHHE, MPOIIECC, CUCTEMA, HAYUHbIN (DaKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHUsI, UCCIICIOBAHUE,
HAOMIOJEHUE, W3MEPEHUE, OHKCIEPUMEHT M JpYrue); YHHUBEpPCAJIbHbIE y4eOHble JAEWCTBUSA  (IIO3HABATENIbHBIE,
KOMMYHUKATUBHbBIC, PETyJIATUBHBIC), oOecnednBaromue (HopMupoBaHue (YHKIUOHATIHLHOM TPAMOTHOCTH M COIMATBHOU
KOMIIETEHIIMU  OOY4YarIIUXCs;  CIIOCOOHOCTh  OOYYalOIIMXCS  HCMHOJB30BaTh  OCBOCHHBIE  MEXKIUCIUIUIMHAPHEIE,
MHPOBO33PEHUYCCKHE 3HAHMS M YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS B TO3HABATEIFHONW U COITUAIBHON TTPAKTHKE.

B pesynbrare nzydenus OMOJIOTHMN HA YPOBHE CpeIHEro o0Iero oopasoBanus y odydaromierocs 0yayr copMupoOBaHbI
MO3HABATENIbHBIC YHHUBEpPCaJIbHBIC y4eOHBIC EWCTBUS, KOMMYHUKATHUBHBIC YHHUBEpCalbHBbIE Yy4eOHbBIC IEHCTBUS,
pETYJIATUBHBIC YHUBEPCAIbHBIC YI€OHBIE ICUCTBUS, COBMECTHAS JEATEIHHOCTb.

MeTtanpeaMeTHbIE pe3yJIbTaThl OCBOCHHSI IIPOTPAMMBI CPEHETO 00IIEero 00pa3oBaHMsl TOJKHBI OTPAKATh:

OgiaieHre YHUBEPCAIbHBIMHU YUeOHBIMH MO3HABATEIbHBIMU 1€HCTBUSIMM:

1) 6a3oBble JornyecKkune qeiCTBHUsI:

CaMOCTOSITETILHO (POPMYIIUPOBATH U aKTyaIU3UPOBaTh MPOOJIEMY, paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIb30BaTh IPH OCBOCHUHM 3HAHWK TPUEMBI JIOTHYECKOTO MBINUICHUS (aHalW3a, CHHTE3a, CpaBHEHUS,
Kiaccuukam, 0000IIeHNs), paCKPbIBaTh CMBICI OHUOJOTHYECKUX MOHSATHN (BBIACNSATh MX XapaKTepHbIE MPHU3HAKH,
YCTaHABJIMBATH CBSI3U C IPYTUMHU MTOHSATUSIMH);



ONpENENATh LENU IEATECIBHOCTH, 3a1aBas IAapaMeTPbl M KPUTEPUM HUX JOCTHUIKEHUs, COOTHOCHUTH PE3YJIbTAThI
JIEATENBHOCTH C MIOCTABJICHHBIMU LIEJISIMU;

MCITI0JIb30BaTh OMOJOTMYECKUE MOHATHUS ISl OOBSICHEHUS (DAKTOB M SIBJICHUH >KMBOU MPUPOIBI;

CTPOUTH JIOTMYECKHE paCCYXAEHUS (MHIYKTUBHbBIC, IEAYKTUBHbBIC, 1O AaHAJIOTMHU), BBISIBIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHSI B pACCMaTPUBAEMBIX SIBJICHUSX, (POPMYIMPOBATH BBIBOJIBI M 3aKIIFOUCHUS;

IPUMEHSTh CXEMHO-MOJEIBHBIE CPEICTBA Ui NPEACTABICHUS CYHNIECTBEHHBIX CBA3€H M OTHOUIEHWW B M3y4aeMbIX
OMOJIOTHYECKUX OOBEKTaX, a TaKXKe MPOTHBOPEYUN pA3HOTO POJIA, BBIABICHHBIX B PA3IUYHBIX WH(POPMAIIMOHHBIX
VMCTOYHHKAX;

pa3pabaThiBaTh IUIaH pEIICHHUS NPoOJEMBbl C Y4ETOM aHalu3a HMMEIONIMXCS MaTepUANbHBIX M HEMaTepUalbHbBIX
pECYpCOB;

BHOCHUTBH KOPPEKTHUBBI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEJIAM, OLCHUBATh PUCKHU IOCIEACTBUI
NEATEIIbHOCTH;

KOOPAMHUPOBATH U BBITIOJIHATH padOTY B YCIOBUAX PEAIbHOTO, BUPTYAJIbHOIO U KOMOMHUPOBAHHOTO B3aUM OJICHCTBHUS;

pa3BHUBaTh KPEATUBHOE MBIIIJIEHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIIEI0BATEIbCKHUE TeHCTBHA:

BJIaJIeTh HABbIKAMHM Y4€OHO-HCCIIEIOBATEIbCKOM M TPOEKTHON EeATEIbHOCTH, HABBIKAMU pPa3peuieHus pooseM,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEJILHOMY IOMCKY METOAOB pEHICHUS NPAaKTUYECKUX 3a7ad, MPUMEHEHUIO
Pa3JIMYHBIX METOAOB ITO3HAHUS;

UCIIOJIb30BaTh PA3IUYHbIC BUJIbI JEATEILHOCTH IO MOTYYEHHUIO HOBOTO 3HAHUSA, €r0 MHTEPIIPETAMU, MPEeoOpa30BaAHUIO
Y IPUMEHEHUIO B YUEOHBIX CUTYAIUSIX, B TOM YHCIIE IIPU CO3/IaHUH YU€OHBIX U COI[M AJIbHBIX MPOEKTOB;

(dbopMUpOBaTh HAYYHBIN THI MBIIIJICHUS, BJIaIeTh HAYYHON TEPMHUHOJIOTHEH, KIIOYEBBIMU TTOHATUSIMU U METO/IAMH;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIIbHON JEATEIHHOCTH U KU3HEHHBIX CUTYAIIUSX;

BBIBIATh NIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyAIM3UPOBATh 337ady, BBIABUTaTh TMIIOTE3Yy €€ PELICHUS, HAXOIWUTb
apryMEHTHI JUIsl JJOKa3aTEIbCTBA CBOMX YTBEPKICHUH, 3aaBaTh ITApaMETPbl U KPUTEPUU PELICHUS;

AQHAJM3HUPOBATH TIOJYYEHHBIE B XOAE PEIICHUS 3a0a4d PE3YJbTaTbl, KPUTHUYECKM OLEHHUBATh KX JOCTOBEPHOCTD,
IIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSX;

JlaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH II€JIEHAIIPABJIEHHBIN MOUCK MepeHoca CPEJCTB U CIIOCOOOB ACUCTBUS B MPO(PECCHOHATBHYIO CPENLY;



YMETh IEPEHOCUTH 3HAHUSI B TIO3HABATEIbHYIO M MPAKTUYECKYIO 00JIACTH KM 3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX O0acTel;

BBIIBUTATh HOBBIE WJEW, NpeajiaraTb OpPUTHMHAIBHBIE TOAXOAbl M PpELIEHUs, CTAaBUTh MPOOJIEMBbl W 3aJauH,
JIOITYCKAOIINE AJIbTEPHATUBHBIE PEIIEHUS.

3) pa6ora ¢ uaopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHKAX HMHPopManuu (TEeKCTe Y4YeOHOro MocoOusi, Hay4YHO-TIONYJISPHOM
JauTeparype, OMOJIOTMYECKUX CIOBapsAX M CIHPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B MHTepHeTe), aHaIu3upoBaTh
UH(GOpPMALMIO  PA3JIMYHBIX BUAOB U (OpPM  NPEACTABICHUS, KPUTHYECKHM OLEHUBaTh €€ JOCTOBEPHOCTb U
HENPOTUBOPEUYHUBOCTB;

(dopMynupoBaTh 3aMpoChl U NMPUMEHATh Pa3MYHBIC METOMABI MPHU MOHCKE U OTOOpE OMOJOrH4YecKod HH(POpPMAIINH,
HEOO0XOAMMOM /1JIsl BBINOJIHEHUS YU€OHBIX 3a/1a4;

MpUOOpeTaTh OMBIT UCHOJIB30BAHUS MH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHM, COBEPIICHCTBOBATH KYIbTYPY
aKTUBHOI'O HCITOJIb30BAHUS Pa3IMYHbBIX [IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeAcCTaBiIeHUs OHUONOrMYecKod HMHGPOpMAalMHU (CXEeMBbI, TpauKu,
JarpaMMbl, TaOJIMLBI, PUCYHKHU U APYroe);

UCMOJb30BaTh HAy4YHBIH $3BIK B KauecTBE CpeacTBa Ipu pabore ¢ Ouoioruuyeckod HHQOpManMen: NPUMEHSTh
XUMUYECKUE, PU3NYECKUE U MATEMATUYECKUE 3HAKU U CUMBOJIbI, (hOpMYIIbl, a00OpeBHaTypy, HOMEHKIIATYPY, UCIIONIb30BaTh U
npeoOpa3oBbIBATh 3HAKOBO-CHUMBOJIMYECKUE CPEICTBA HATIISIIHOCTH;

BJIJI€Th HABBIKAMM PAcIIO3HABAHMs U 3allMThl HH(opMaluu, HHPOPMAIMOHHON 0€3011aCHOCTH JINYHOCTH.

OgiaieHue yHUBepCAIbHBIMIA KOMMYHUKATHBHBIMY /1€CTBHUSIMM:

1) oOmenwue:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX c(hepax jKU3HM, aKTUBHO y4acTBOBATh B JIUAJIOIe WIN JIUCKYCCUH IO CYHIECTBY
oOcyxmaeMoil TeMbl (yMEHHE 3a/aBaTh BOIMPOCHI, BBICKA3BIBATH CYXACHHUS OTHOCHUTEIHHO BBIMOJIHEHUS MpeijiaracMoun
3a7laui, yYUTHIBATh UHTEPECH] U COIIACOBAHHOCTD MO3ULUI APYrUX YYACTHUKOB JIUAJIOra UM IUCKYCCUN);

pacrnio3HaBaTh HEBEpOANbHbIE CpeacTBa OOILIEHUs, IMOHMMATh 3HAYEHUE COLMAIBHBIX 3HAKOB, MPEANOCHUIOK
BO3HUKHOBEHUS KOH(DIMKTHBIX CUTYalluid, YMETh CMST4aTh KOH(IJIMKTHI U BECTU MEPETOBOPHI;

BJIAJI€Th PA3IUYHBIMU CIIOCOOaMHM OOLICHHS W B3aMMOJEUCTBUS, NMOHMMATh HaMEpPEHUs JPYrHX JIIOJIeH, MPOSBIATH
YBOXXUTEJIbHOE OTHOUIEHUE K COOECETHUKY U B KOPPEKTHOU opMe POopMyTupoBaTh CBOM BO3PAKEHUS;



pa3BEPHYTO U JIOTUIHO M3JIaraTh CBOIO TOUKY 3PCHHUSI C HUCIIOIH30BAHUEM SI3BIKOBBIX CPEIICTB.

2) COBMeCTHAs 1eATeJIbHOCTb:

MMOHUMAaTh W MCIOJb30BaTh MPEUMYIIIECTBA KOMAHAHOW W WHIAWBUIYAJTLHON PabOThI MPH PEIICHHH OMOJOTHYCCKOMN
po0sieMbl, 000CHOBBIBATh HEOOXOUMOCTH MTPUMEHEHHUS TPYITIOBBIX (HOPM B3aUMOJICHCTBUS NP PEIICHUN YUeOHOM 3a71a4H;

BBIOMpATh TEMATUKY M METOJIbI COBMECTHBIX JCUCTBHUI C y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXKJOTO 4jieHa
KOJUICKTHBA,;

NPUHUMAThH T[T COBMECTHOM NEATeTbHOCTH, OPTaHU30BBIBATH M KOOPAMHHUPOBATH AEUCTBUS MO €€ JOCTHKEHUIO:
COCTaBJISATh IUIAH JCWCTBUN, PACIPENCNATh POIM C Y4ETOM MHEHUN YYaCTHHKOB, OOCY)XIATh pe3yJbTaThl COBMECTHOU
paloThI;

OIICHMBATh Ka4yeCTBO CBOETO BKJAJa W KAXKIOTO ydJacTHHKA KOMaHIbI B OOIIMI pe3yiabTaT MO pa3padOTaHHBIM
KPUTEPUSIM;

MpeaJiaraTh HOBBIE MTPOSKTHI, OIICHUBATH UICH C MIO3UIIMH HOBU3HBI, OpPUTHHATHHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIICCTBJISITh TO3UTUBHOE CTPATErMUYECKOE TOBEIACHHE B PA3UYHBIX CUTYalUsX, MPOSBISATH TBOPYECTBO U
BOOOpakeHHE, ObITh MHUITNATHBHBIM.

OBj1ajieHNe YHUBEPCATbHBIMHU PEryJISATUBHBIMHU JeHCTBUSIMU:

1) camoopranu3amnusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JIJIS1 BBIBJICHUS MPOOJIEM M UX PEIICHUS B )KH3HEHHBIX U YUCOHBIX CUTYAIIHSIX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUM IIE€TIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOUX JICUCTBUSAX M MOCTYIKAaX IO
OTHOIIIEHUIO K KUBOW MPUPOJIE, CBOEMY 3/IOPOBBIO U 37I0POBBIO OKPY)KAIOIIINX;

CaMOCTOSATENIFHO OCYIIECTBIISATh TMO3HABATEIBHYIO IESITEIBHOCTh, BBIBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIE 3a7]a4M B 00pa30BaTEIHbHON JIEATEILHOCTH U KU3HEHHBIX CUTYaIIHSX;

CaMOCTOSATENIFHO COCTABJISITh TUIAH PEIICHHUS MPOOIEMBI C YIETOM UMEIOLTUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
Y MIPEINOYTECHUN;

JTaBaTh OILICHKY HOBBIM CHUTYAaIIUsIM;

pacmpsATh paMKH Y9eOHOTO TTpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOUTEHHUI;

JIeNaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh TPUOOPETEHHBIN OTIBIT;



Croco0CTBOBaTh (DOPMHPOBAHHMIO W TPOSABICHUIO IITHUPOKOH JPYAMIIMH B PAa3HBIX O0JIACTAX 3HAHWUW, IMOCTOSHHO
MIOBBIIIIATH CBOM 00pa30BaTeIbHBINA U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYalldsM, BHOCHTH KOPPEKTHBHI B JEATEIHHOCTH, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB
TeJISIM;

BJIaJICTh HABBIKAMHM ITO3HABATEIBHON pedieKCHH KaK OCO3HAHHS COBEPINAEMbIX JCHCTBHI U MBICIUTEIILHBIX IIPOIICCCOB,
WX pe3yJbTaTOB U OCHOBAHMH, HCITOJIb30BaTh MIPHEMBI pe(hJICKCHUHU JUIS OIICHKU CHTYAIlH, BEIOOpA BEPHOT'O PEIICHUS;

YMETh OI[CHUBATh PUCKU ¥ CBOEBPEMEHHO MPUHUMATh PELICHHUS [0 UX CHUKCHUIO;

MIPUHUMATH MOTHBBI U apTYMEHTBI APYTUX MPH aHATHM3E PE3yIbTaTOB JACSITEILHOCTH;

3) npuHsiTHE Ce0s U APYTUX:

HNPUHUMATD ceOs, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI U apTYMEHTBI APYTHX MPU aHAJIM3€ Pe3yJIbTATOB JICATEIHBHOCTH,

NIPU3HABATH CBOE MPABO M MMPABO JAPYTHX HA ONIMOKH,

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C TTO3UIUH JIPYTOro YeIOBeKa.

MNPEIMETHBIE PE3YJIbTATHI

[IpenqmeTHble pe3ynbTaThl OCBOCHMS COJEpXKaHUsI ydeOHoro mnpeaMera «buosiorus» Ha yriyOJEéHHOM YpOBHE
OpPUEHTUPOBAHBI Ha oOecrneueHne npohuIbLHOr0 o0yueHus ooydaromuxcs ouonoruu. OHU BKITIOYAIOT: CTICU(PUIECKUE IS
OMOJIOTUU Hay4yHbIC 3HAHUS, YMEHHS U CIIOCOOBI ACHCTBUI MO OCBOEHUIO, HHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHUM, BUJIbI
JEATEeIbHOCTU 0 MOJIyYEHUI0 HOBBIX 3HAHUW U UX MPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX, 4 TAKKE B PEaTbHbBIX KM3HEHHBIX
cutyarusx. [IpeameTHble pe3ybTaThl NPEICTABICHBI 10 TOJIaM U3Y4YEHUSI.

[IpenmeTHbIe pe3ysibTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10 knacce 10MKHBI OTpaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE M POJIHM OMOJIOTHU B CHCTEME €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUHN €CTECTBEHHO -
HAyYHON KapTUHBI MHUpA, B MO3HAHWUU 3aKOHOB MPHUPOJLI M PEIICHUHU MPOOJEM PAIIMOHATIBLHOTO MPHUPOIONOIb30BaHUS, O
BKJIaJI€ POCCUNCKUX U 3apyOCKHBIX YUEHBIX B pa3BUTHE OUOJIOTHH;

BJIAJICHUE CHCTEMOM OMOJOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOMOJIATAIOIINE OUOJIOTHYECKHE TEPMHUHBI U
NOHATUSL (’KU3Hb, KJIETKA, OPraHu3M, METaboJIM3M, TOMEOCTa3, CaMOPETYJIAIINS, CAMOBOCIIPOU3BE/ICHNE, HACIIEICTBEHHOCTD,
M3MEHYHMBOCTh, POCT W pa3BUTHE), OMonoruueckue teopuu (kierouHas teopus T. IllBanna, M. Illnelinena, P. Bupxosa,



XpOMOCOMHasl Teopus HacieactBeHHoctd T. Moprana), ydyenus (H. WM. BaBumoBa — o 1eHTpax MHOrooopasus Hu
IPOUCXOXKJIEHUSI KYIbTYPHBIX PAacTEHHi), 3aKOHbI (€AMHOOOpa3usi MOTOMKOB MEPBOr0O MOKOJIEHUS, PACIICIIIICHUS], YUCTOThI
raMer, HE3aBUCHUMOro HacienoBanus I'. MeHaens, rOMOJIOTMYECKHMX PSAOB B HACIEACTBEHHOM u3MeHumBocth H. .
Basuiiosa), mpuHIHIIBI (KOMITJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHM METOJaMH HAyYHOTO MO3HAHMsI, HCMIOJb3YEMbIX B OMOJIOTMYECKUX HCCIEIOBAHMUSIX KUBBIX
O00BEKTOB (OIUCaHUE, U3MEPEHHUE, HAOII0IEHNUE, DKCIIEPUMEHT);

YMEHHME BBIIEIATh CYIIECTBEHHBIE IPU3HAKU: BHPYCOB, KJIETOK IIPOKAPUOT W 3YKApUOT, OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPraHuW3MOB, B TOM 4YHCIle OakTepuil, rpuOOB, PACTEHHM, KUBOTHBIX U UYEIOBEKA, CTPOCHUS OPraHoB U
CUCTEM OPraHOB PAaCTEHUM, )KMBOTHBIX, YEJIOBEKA, IPOLECCOB KU3HEACIATEIILHOCTH, MPOTEKAOIINX B OpraHu3Max pacTeHUM,
KUBOTHBIX U YEJIOBEKa, OMOJOTMYECKHX MPOIIECCOB: OOMEHa BellecTB (MeTaboNM3M), MPEeBpaIeHHs] SHEPTUu, OpOKEHUs,
aBTOTPOHOTO U TeTepoTpOdHOro THUIIOB NHUTaHUA, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio03a, TaMeToreHes3a,
IMOpHOreHe3a, MOCTIMOPHOHATBHOTO PAa3BUTHUS, PAa3MHOKEHMS, WHIWBUIYaTbHOTO pPa3BUTHUSl OpraHm3Ma (OHTOTEHE3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCA, UCKYCCTBEHHOI'O 0TOO0pa;

YMEHHE YCTAaHABIMBATHh B3aMMOCBSI3M MEX]Y OPraHOMJAMHU KJIETKH W MX (YHKUHMSIMHU, CTPOCHHEM KIIETOK pPa3HbIX
TKaHeW M UX QYHKUUSAMU, MEXAY OpraHaMy U CUCTEMAaMH OPraHOB Y PACTEHMM, )KMBOTHBIX M UEJIOBEKA U UX (YHKUHUAMH,
MEXJly CHCTEMaMU OPraHOB U MX (DYHKUHUSMHU, MEXKAY 3TallaMd OOMEHA BEIECTB, 3TallaMU KJIETOYHOIO LIUKJIA U KU3HEHHBIX
LMKJIOB OPraHMW3MOB, 3TallaMU AMOPHOHAIBHOTO Pa3BUTHS, T€HOTUIIOM U (EHOTUIOM, (PEHOTUIIOM MU (aKTOpaMu Cpeiabl
o0OuTaHUS;

YMEHHE BBIABISTH OTJIMYHUTENbHBIE IPU3HAKU KUBBIX CUCTEM, B TOM YHUCJIE€ PACTEHU, >)KUBOTHBIX U YEJIOBEKA,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME AapryMEHThl, OMOJOTMYECKYID TEPMHUHOJOTHI0O M CHUMBOJIUKY JJis
JTI0Ka3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIII;

YMEHHE peliaTh OHOJOTMYECKHE 3a/laud, BBISBISATh MPUYMHHO-CIEJACTBEHHBIE CBSI3M MEXKIY HCCIEIyEMbIMU
OMOJOrMYECKUMH MPOLIECCAMU U SIBIEHUSIMH, J1€1AaTh BHIBOABI U IPOTHO3bI HA OCHOBAaHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJHATh JA0OPATOPHBIE W MpaKTHYECKHE pPaboThl, COONMIO/ATh MpaBWwia MNpu paboTe ¢ Y4eOHBIM H
71a00paTOpHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTaTh THIOTE3bI, MPOBEPITh MX IKCIEPUMEHTAIbHBIMU CPEACTBAMH, (HOPMYIUPYS LENb UCCIEAOBAHUS,
aHAJIN3UPOBATH MTOJYYEHHBIE PE3YJIbTAThI U JEJIaTh BBIBOABL;



YMEHHE y4aCTBOBATh B y4E€OHO-HCCIEN0BATENBCKON paboTe M0 OMOJIOTHH, SKOJIOTUH U MEIUIIMHE, IPOBOJUMOMN Ha Oa3e
IIKOJIbHBIX HAYYHBIX OOIIECTB, U MyOJIMYHO MPEJICTABIISATD MOTYYEHHBIE PE3YJIbTAaThl HA YYCHUYECKUX KOH(PEPEHITUSX;

YMEHHE OLIEHUBAThb 3THYECKUE AaCMEeKThl COBPEMEHHBIX HCCIEAOBaHUI B 00JacTM OHONOTMM M MEAUIUHBI
(KIIOHMpPOBAaHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAINPaBICHHOE HW3MEHEHHWE TI€HOMa U CO3JaHhe TPaHCTE€HHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyayiiedl mnpodecCHOHAIbHOW IeATebHOCTH B 00JIacTU OWOJIOTHH,
MEUITMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITBCKOTO X03sICTBA, TUIIIEBOM MPOMBIIIIIECHHOCTH, YTIYOJISTh MO3HABATEILHBIN
WHTEpEC, HAaNpaBJIICHHbBIH HAa OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH MpOQPEcCuu U MPOAOHKEHHE OHOJIOTMYECKOro
00pa3oBaHus B OpraHU3aIUsIX CpeIHEro NpohecCHOHATBLHOTO U BBICIIET0 00pa30BaHMUsL.

[IpenmeTHbIC pe3yabTaThl OCBOEHUS yueOHOro npeameta «buonorus» B 11 knacce AOMKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTH 3HAHUW O MECTE U POJIU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B (DOPMUPOBAHUHN COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MHUPA, B IO3HAHUHU 3aKOHOB MPHUPOJIBI U PEIICHUH IKOJIOTMYECKUX MPOOJIEM YETTOBEYECTBA, a
TaKK€ B PEUICHUHM BOIPOCOB PALMOHAIBHOI'O MPUPOJONOIb30BaHMs, U B (OPMUPOBAHUU LIEHHOCTHOTO OTHOIICHMS K
NpHUPOJIE, OOILIECTBY, YEJIOBEKY, O BKJIAJI€ POCCUMCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE OMOJIOTUY;

YMEHHE BJAE€Th CHUCTEMON OMOJIOTMYECKHX 3HAHWM, KOTOpas BKJIKOYAET OIpENesieHHs M TMOHMMAaHHE CYIIHOCTH
OCHOBOMOJIAraroNuX OWOJOTHYECKUX TEPMUHOB W TOHATUH (BUI, HKOCUCTeMa, Ouocdepa), OHMOIOTHUYECKHE TEOpUU
(aBomounonHas Teopuss Y. JlapBuHa, cuHTeTMyeckas Teopusi sBomoonuu), ydeHus (A. H. CepepuoBa — 0 myTsax
HampaBieHusx spoiroiuu, B.M. Bepnaackoro — o Omocdepe), 3akonsl (reHermueckoro paBHoBecus [x. Xapmu u B.
Baitn6epra, 3apoasiieBoro cxoacta K. M. bapa), npaBuna (Munumyma 1O. JInGuxa, 5K0JIOrM4ecKoi mupaMuIbl SHEPTUn),
runotesbl (runore3a «vupa PHK» V. I'unbepra);

YMEHHE BIaJIeTh OCHOBHBIMH METOJaMH HAyYHOTO IMO3HAHUS, UCHOJIb3YEeMBIMU B OHMOJOTHYECKHX HCCIECTOBAHUIX
KUBBIX OOBEKTOB U JKOCHUCTEM (OMHUCaHUE, U3MEPEeHHE, HAONI0JCHUE, HKCIIEPUMEHT), CIOCOOaMU BBISBJICHUS W OIICHKU
AHTPONOTE€HHBIX U3MEHEHUI B IPUPOJE;

YMEHUE BBIIESATh CYIIECTBEHHbIE NMPU3HAKU: BUIO0B, OMOTr€OI€HO30B, 3KOCUCTEM M OMochephl, CTaOMIU3UPYIOLIETO,
JBIKYILETO U PAa3pbIBAIOIIET0 €CTECTBEHHOrO 0TOOpA, alIONaTPHUUECKOr0 U CUMIIATPUYECKOT0 BUI000pa30BAHMS, BIUSIHUS
JBIKYIIUX CHJI 3BOJIIOIIMM HA T€HO(OH[ MO, MPUCITOCOOIEHHOCTH OPraHU3MOB K cpene OOUTaHHs, YepelOBaHUS
HaIPaBJICHUI 3BOJIIOLNH, KPYTOBOPOTA BELIECTB M NTOTOKA SHEPTUHU B HIKOCUCTEMAX;



YMCHHE YCTAaHABIMBATh B3aWMOCBS3M MEXKIY IMIPOIECCAaMU D3BOJIONNH, ABWKYIIUMH CHJIAMH aHTPOIOTEHE3a,
KOMIIOHEHTaMH Pa3IUYHbIX SKOCUCTEM U MPHUCIIOCOOICHUSIMH K HUM OPTaHU3MOB;

YMEHHE BBIABISTh OTIMYHMTEIbHBIC TPU3HAKKA KUBBIX CHCTEM, MPHUCIOCOOJIEHHOCTh BHUAOB K Cpele OOWTaHus,
a0MOTHYECKUX M OHMOTHYECKMX KOMIIOHCHTOB ASKOCHCTEM, B3aMMOCBSI3€H OpraHU3MOB B COOOIIECTBAX, aHTPONOTICHHBIX
W3MEHEHUH B DKOCHUCTEMAaX CBOECH MECTHOCTH,;

YMEHHE HCIIOJb30BaTh COOTBETCTBYIOIIIME AapPTyMEHTHI, OWOJOTHYCCKYI0 TEPMHHOJOTUIO W CHMBOJUKY JUIS
JIOKA3aTeNbCTBA POJICTBA OPraHM3MOB PAa3HBIX CHUCTEMATUYECKHX TPYIMIN, B3aUMOCBS3M OPraHW3MOB U Cpeabl OOHWTaHWS,
€MHCTBA YEJOBEYECKHX pac, HEOOXOJMMOCTH COXpPaHEHUS MHOIrooOpa3usi BHUJOB W OSKOCHCTEM KaK YCJIOBHS
COCYIIIECTBOBAHUS TIPUPOJIBI U YEIIOBEUECTBA;

YMEHHE peliaTh OWOJOTUYECKHE 3a/Jadyd, BBIBISATH TNPUYUHHO-CICJACTBEHHBIC CBSI3HM MEXKIY HCCICIYEMbIMU
OMOJIOTMYECKUMHU ITPOLIECCAMU U SIBJICHUSMH, JIeJIaTh BHIBOJIbI M IIPOTHO3bI HA OCHOBAHWU MMOJIYyYECHHBIX PE3YJIbTaTOB;

YMEHHE BBITIOJHATH J1a0OpaTOpHbIE W TpaKkTUYecKWe padoThl, COOMIOAaTh MpaBujia MpH padboTe ¢ y4eOHBIM U
71a00paToOpHBIM 000PYIOBAHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, MPOBEPSITh MX IKCIEPUMEHTATBHBIMHU CPEACTBAMHU, (POPMYIUPYS LETh HCCICIOBAHNUS,
aHAJIM3UPOBATH MOTYIECHHBIC PE3YIbTAThl U JCNIaTh BEIBOBL,

YMEHHE YJaCTBOBATh B Y4E€OHO-UCCIEAOBATEILCKONW paboTe 10 OMOJIOTHH, YKOJIOTUHM M MEIUIIMHE, ITPOBOIUMOM Ha 0ase
IITIKOJIbHBIX HAYYHBIX OOIIECTB, U MyOJIMYHO MPEICTABIISATD IMOTYYEHHBIC pe3y/IbTaThl HA YUCHHUECKUX KOH(PEPEHIINSX;

YMEHHE OICHUBATh TUIIOTE3bl U TEOPHH O TPOUCXOXKICHUU >KU3HU, YEIOBEKA W YEIOBEYECKHUX pPac, O MPUUYMHAX,
MOCJIC/ICTBUAX U CIIOcO0aX MpeoTBpaIleHus rI100aIbHBIX U3MEHEHUM B Onocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIA BBIOOP Oyayiied npodecCHOHATIbHOW JeATeTbHOCTH B 00JIaCTU OHOJIOTHH,
OKOJIOTHH, TTPUPOAOIIOIH30BAHUS, MEAUIIMHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPHH, CEITHCKOTO XO3SMCTBA, MTUIIEBOI
MIPOMBIIIJIEHHOCTH, YIJyOJISITh TO3HABATEIBHBIM HMHTEPEC, HAINpaBICHHBIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIICH
npodeccur W TMPOAODKEHHE OMOJOTUYECKOTO OOpa30BaHUS B OPraHM3AIUAX CPEAHETO MPOGECCHOHATBHOTO W BBICIIETO
oOpa3zoBaHusI.



TEMATHUYECKOE INTAHUPOBAHUE

10 KITACC
KoanuecTBo yacon DJIeKTPOHHbBIE
Ne i/ HaunmeHoBaHue pa3iesoB H TeM (uugposBbie)
NMPOrpaMMbI Bcero Kontpoabubie | - HpaxTiieckue o0pa3oBaTeIbHbIE
padoThI padoThI pecypesi
1 buonorus kak Hayka
2 JKuBbIC CHCTEMBI U X U3YUCHUE
3 buomnorus kierku 0.5
4 XuUMUYeCcKas OpraHu3aIus KICTKH 10
5 Crpoenue U GyHKIUYU KIETKU 8
5 OOMeH BelIecTB ¥ IPEBPAICHUE SHEPTUH B 9 1
KJICTKE
7 HacneacheH}'faz uHpopManus u 9 0.5
peanuzanus e€ B KJIETKe
8 JKW3HEHHBIN ITUKIT KICTKH 6 1
9 Crpoenne u (pyHKIUU OPraHU3MOB 17 15
10 Pa3mHoOXeHHe 1 pa3BUTHE OPTaHU3MOB 8 15
11 ['eHeTrKka — HayKa O HACJIECTBEHHOCTH U ) 05
U3MEHYMBOCTU OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH H3MEHYMBOCTH 6 1
14 I'eHerrka yeoBeka 3 0.5
15 Cenexuusi OpraHu3MOB 4 1
16 broTexHoIorus U CHHTETHYecKast OMoJIorus 4
17 Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 13




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrtpoasnsie | IlpakTnueckue
NpOrpaMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
1 3apokaeHre U Pa3BUTHE 3BOJIOIMOHHBIX 4
MpeACTaBICHUN B OMOJIOTHH
MukposBoonus u e€ pe3ysbTaThl 14 2
Maxpo3BOIIIOIIHS U €€ PE3YJIbTAThI 6
[TponcxoxeHue 1 pa3BUTHE KU3HU HA
4 p p 15 15
3emiie
) [IpoucxoxaeHne yeioBeKa — aHTPOIOTreHe3 10 1
DKOJIOrusi — HayKa O B3aUMOOTHOLICHUSIX
6 OpPraHKW3MOB U HaJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollen cpenou
OpranusMmesl U cpea OOUTaHUs 15
DKOJIOTUsI BUIOB U MOMYJISILIUI 0.5
DKOoJOrust cCoO0IECTB. DKOIOTUYECKHE
9 12 0.5
CHCTEMBbI
10 buocdepa — riobanpHas sKocucTeMa 6
11 YenoBek U OKpysKaromias cpeaa 6
12 PesepBHOE Bpemst 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5




HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacos DJIEKTPOHHBIE
Ne ara udposbie
n/n Tewa ypoka Bceero Kontponsupie | Ipakruaeckne ilsyqennﬂ :)16[()1)31;0B3Te.]1b1-lble
padoThI padoThI pecypent
1 buonorust kak KOMIUIEKCHAsI HAyKa M KaK 1
4acTh COBPEMEHHOT0 00IIecTBa
JKuBbIE CUCTEMBI U UX CBOMCTBA 1
YpoBHeBasi OpraHu3aIus KUBbIX CUCTEM
4 Hcropust OTKPHITHS U U3YYCHHS KIETKHU. 1
Kiterounas teopus
MeToabl MOJEKYJIAPHON U KJIETOYHON
ouonoruu. [IpakTueckas pabota
5 «M3ydyeHne MeTo0B KJIETOUYHOI OuoIoruu 1 05
(xpomarorpadus, snekrpodopes, '
maddepennmansHoe HEeHTPHUPYTHPOBAHNE,
[I1IP)»
6 XUMHYECKUN COCTaB KJIETKU 1
7 MuHepaibHbIE BEIIECTBA KIIETKH, HX 1
Ouonoruueckas poib
Opranudeckre BelecTBa KIETKH — OEeNKH.
3 JlabopatopHas pabora «OOHapyXeHHE 1 05
OEJIKOB C MOMOIIBI0 Ka4eCTBEHHBIX '
peakuuin»
9 CoiicTBa, knaccuukanus u QyHKIHH 1

OEJIKOB




OpFaHHqCCKHC B€IICCTBA KICTKHU —

10
YTIEBOABI

11 Oprannyeckue BelecTBa KIETKH —

JIUTTHIBI
Hyxnennossie kucnotsl. JJHK u PHK.

12 JlaGopaTtopHas pabota «lccnenoBanue 05
HYKJIEMHOBBIX KHCJIOT, BBIJCIEHHBIX U3 '
KJIETOK pa3JIMYHbIX OPraHU3MOB»

13 Crtpoenne u pyukmuu ATO. [Ipyrue
nykineosuarpudocharer (HTD)

14 CexsenupoBanue JJHK. Metoabt
F€HOMHKH, TPAHCKPUITOMUKH, TPOTEOMUKH

15 MeToabl CTPYKTYpHOM OUOTIOTHHI

16 Tune! knerok. [IpokapuoTnueckas KieTka
CrpoeHne 3yKapuOTH4ECKON KIIETKH.

17 [Ipaktuueckas padota «/3yueHue cBoicTB 0.5
KJIETOYHON MeMOpaHbD»

18 [ToBepXHOCTHBII anmnapart KJIETKH
OnHomeMOpaHHBIE OPTaHOMIbI KJIETKH.

19 [IpakTueckas pabora «M3yuenue
JBUKEHUS IUTOIIIA3MbI B PACTUTENILHBIX 05
KJIETKaX»

[TomyaBTOHOMHBIE OPTaHOM/IbI KIETKH:

20 MUTOXOHJPUH, TIIacTubL. JlabopaTopHas 05
pabota «VccnenoBanue naazmMoiusa u '
JIeTIIa3MOJIM3a B PACTUTEIBHBIX KIETKaX»

21 HememOpaHHbIe OpraHOUIBI KJIETKU

22 Crpoenue u pyHKIUU sapa




23

CpaBHUTEIbHAS XapaKTEPUCTUKA KIIETOK
aykapuort. JlaboparopHas pabora
«M3yueHne cTpoeHUs KIETOK pa3IHuHbIX
OpPraHu3MOB»

0.5

24

ACCUMWIAIUS U TUCCUMUJISIINS — JIBE
CTOpOHBI MeTabonm3Ma. Turbel oOMeHa
BemectB. JIabopaTopHas pabora
«/3ydeHne KaTaIuTHYEeCKOW aKTHBHOCTH
(bepMeHTOB (Ha MpUMepe aMUIIa3bl HII
KaTajasbl)»

25

@epMEHTATUBHBIN XapaKTep peaKIuil
KJIETOYHOTrO MeTabonm3ma. Jlabopatopuas
pabota «/3yueHnue pepMEHTaTUBHOT O
paclilerieHrs IepoKcra BOI0poa B
PAaCTUTEIFHBIX U )KUBOTHBIX KJIETKAX)

0.5

26

benku-akTHBATOPHI U OENKU-UHTUOUTOPBI

27

ABTOTpOGHBIN TUIT 0OMEHA BEIIEeCTB

28

doTocunTe’

29

XemocuHres. JlabopaTopHas paboTa
«CpaBHeHnue mporieccoB (poTocHTE3a U
XEMOCHHTE3a»

0.5

30

AHa’poOHbBIC OpraHu3Mbl. Bubsl OpokeHusl.
JlabopatopHas pabora «CpaBHeHUE
IPOLIECCOB OPOXKEHHUS U JIbIXaHHSD»

31

AdpoOHBIE OPraHU3MBI. DTaIbI
SHEPreTUYECcKoro oomMeHa

32

DHeprust MeMOpaHHOI O I'paJIieHTa
npotoHoB. CunTe3 AT®: padota




npoToHHOU AT®-cruHTa3b1

33 Peakiyu MaTpUYHOTO CHHTE3a
34 Tpanckpunuus — maTpuusslii cuaTe3 PHK
35 Tpancnsius u e€ dTamnbl
36 Konuposanue amunokucnor. Posb
pubocoM B brmocuHTE3e Oenka
37 OpraHu3zaiys rTeHoMa y MPOKaAPHUOT U
9YKapuoT
38 MornekyIsipHble MEXaHU3MBI IKCIIPECCUU
TCHOB y DYKapHOT
Bupycbl — BHeKJIeTOUHbIE POPMBI KU3ZHU U
39 obauratHele napa3uThl. [IpakTHaeckas 05
pabota «Co3naHre MOAEIN BUPYCa»
40 BupycHbie 3a001eBaHuS Y€I0BEKA,
YKUBOTHBIX, PACTCHUU
41 HanotexHonoruu B OMOJIOTUH U METUITTHE
42 JKU3HEHHBIN UK KJIETKU
43 Martpuunsiit cuntes JJHK
Xpomocomel. JlabopaTopHas pabota
44 «M3ydeHne XpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIpernapaTax»
45 JlemeHue KIETKHM — MUTO3
Tuns! knetok. Kaproknnes v IUTOKUHES.
46 Jlabopatopnas pabora «Habmonenue 05
MHUTO3a B KJICTKaX KOHYHMKA KOPEIIKa JTyKa
(Ha TOTOBBIX MUKPOIIpENapaTax)»
47 Perynsuust ;)xM3HEHHOr 0 UKIIA KJIETOK




48

OpraHusm Kak eIMHOE 1€10€

Tkanu pactenuii. JlaboparopHas padora

49 . - 0.5
«M3ydeHne TKaHel pacTeHn»
TxaHU )KMBOTHBIX U YEIIOBEKA.

50 JIabopaTtopHas pabora «/3yueHue TkaHeil 0.5
KUBOTHBIX)
Opransl. Cucremsl opranoBn. JlabopaTopHas

51 pabora «/3ydeHre opraHoB IBETKOBOTO 0.5
pacTeHus»

52 Omopa Tena opraHu3MoB

53 JIBUKEeHHE OPraHu3MOB

54 [IuTanue opraHu3MoB

55 [MuTanne MO3BOHOYHBIX )KHUBOTHBIX.
[MummeBapuTenbHas cUCTEMa YeI0BeKa

56 JlpIxaHue opraH1u3MoB

57 JIpIxaHue TTO3BOHOYHBIX JKUBOTHBIX U
YeJI0BeKa

58 TpaHcnopT BemecTB y OpraHiu3MoOB

59 KpoBeHocHas cucrema mo3BOHOYHBIX
KUBOTHBIX M YEIOBEKa

60 Brinenenue y opraHu3mMoB

61 3ammrTa y OpraHu3MoB

62 NMMmyHHas cucTeMa 4enoBeka

63 PaznpaxuMocTh 1 peryssius y
OpraHu3MOB

64 ['ymopanbHast peryJsinus ¥ SHIOKPHHHAS

CHUCTEMA )KUBOTHBIX U YEIIOBCKa




65

DopMbl pa3MHOKEHHUSI OPraHU3MOB

66

ITonoBoe pazMHOXKEHUE

67

Meiios

68

I'amerorene3. OOpazoBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHas paboTta
«/3ydeHne cTpoeHus TIOJIOBBIX KJIETOK Ha
TOTOBBIX MHKPOIIpETapaTax»

0.5

69

WNHnuBuayansHOE pa3BUTHE OPTaHU3MOB —
OHTOTEHE3

70

3a1<nazu<a OpraHoB U TKaHeH u3
3apOAbIIICBLIX JIMCTKOB

71

Poctn Pa3BUTUC )KMBOTHBIX.
JlabopaTopHas pabora «BrisiBneHue
MIPU3HAKOB CXOJICTBA 3aPOIBIMICH
ITO3BOHOYHBIX ) KUBOTHBIX»

0.5

72

Pa3zMHOX€eHME U pa3BUTHE PACTEHUN.
JlaGopaTtopHas pabora «CTpoeHHE OpPraHOB
Pa3MHOKEHUS BBICILIUX PACTEHUN»

05

73

I/ICTOpI/ISI CTAHOBJICHUS U PA3BUTHUA
TCHCTHUKU KaK HaAyKN

74

OCHOBHBIE MTOHSTHS M CHMBOJIbI T€HETHKH.
JlabopaTopHas pabora «/[po3oduna kak
00BEKT TeHETUYECKUX UCCIICIOBAHUI

0.5

75

3aKOHOMEPHOCTH HACJIET0OBAHUS
npu3HakoB. MoHoOruopuaHoe
ckpemuBanue. [IpakTuyeckas pabora
"N3y4eHue pe3ybTaTOB MOHOTHOPUIHOT O
CKpeIuBaHus y 1po30huisr”

0.5




[uronorudeckrne 0CHOBBI MOHOTUOPHIHOTO

76 1
CKpEIIUBaHUS
77 Anaymsupyroniee ckpenmBanue. Hemonmnoe 1
JTOMUHUPOBAHUE
JIuruOpuiHOE CKpEITMBaHUE.
78 [IpakTueckas pabota «M3yuenue 1 05
pe3yIbTaTOB TUTHOPHIHOTO CKPEIMBAHUS '
y Ap030(UiIb»
79 [{uTonoruyeckre OCHOBBI TUTHOPUIAHOTO 1
CKpEIIUBaHUS
80 CueruieHHOE HaCIIeIOBaHUE IPU3HAKOB 1
81 XpoMOCcOMHast TeOpHsI HACIIEICTBEHHOCTH 1
82 I'eneruka mosna 1
83 T'e”HoTHII KaK LEJIO0CTHASA CUCTEMA 1
84 I'eneTnueckuil KOHTPOJIb PA3BUTHSA 1
pacTEeHUM, )KUBOTHBIX M YEIIOBEKA
85 N3MeHunBOCTH IpU3HAKOB. Buabl 1
W3MEHYHBOCTHU
86 MonupukanroHHast U3MEHYHUBOCTh 1
BapuanuoHHbIN psa M BapUalliOHHAS
kpuBas. JJaboparopHas pabora
87 «HccnenoBanue 3akoHOMepHOCTEH 1 05
MOIU(UKAMOHHON U3MEHYHBOCTH. '
[TocTpoenue BapualliOHHOTO psiia U
BapUaIlMOHHOW KPUBOM»
88 I'eHoTHIIMYECKAs N3MEHYUBOCTb. 1
KomOuHaTHBHAS N3BMEHYUBOCTD
89 MyTanmoHHast U3MEHYUBOCTb. 1 0.5




[IpakTnueckas paborta «MyTtanuu y
npo30(uIIbl (Ha TOTOBBIX
MHUKpoOMpenaparax)»

90

3aKOHOMEPHOCTU MYTaI[MOHHOT' O IIPOLecca.
OnureHeTuka v 3MUTreHOMUKa

91

I'eneruka uyenoseka. [IpakTnueckas pabora
«CocraBieHHe U aHaJIN3 POJIOCIOBHON»

05

92

Metonansl MEIUIIMHCKON T€HETUKN

93

3Ha‘I€HI/Ie MCHHHHHCKOﬁ TCHCTUKHU B
HpCZ[OTBpaH_IGHI/II/I " JICHCHUHU I'CHCTHUYCCKUX
3a00y1eBaHUIl YeI0BEKA

94

OCHOBHBIE MTOHSITHS CEJICKIUH.
JlabopatopHas pabora «l3ydueHue copToB
KYJIBTYPHBIX PACTCHUI U MOPOJI JOMAIIHUX
KUBOTHBIX)

0.5

95

MeTozb! CeneKIIMOHHON PaboThI.
JlabopaTopHas pabora «/3ydueHrue METOI0B
CETIEKIIMH PACTECHHI»

0.5

96

JlocTrKeHusl CeIeKINH paCTEeHUN U
XKUBOTHBIX. [IpakTHueckas pabota
«ITpuBUBKa pacTeHU»

97

CoxpaHeHue, U3y4eHue 1 UCII0Ib30BAHHE
TEHETHYECKUX PECYPCOB

98

buorexHoorus Kak Hayka u OTpaciib
npousBocTBa. [IpakTuueckas pabora
«M3ydeHne 00bEKTOB OMOTEXHOJIOT K

0.5

99

OCHOBHBIE HATPaBJIECHUSI CUHTETUY €CKOM
OHOJIOTUH




100 XpoMOCOMHas ¥ T€HHasi MH)KEHepUsI

101 Menuinackue OMOTEXHOIOT U 1
Pe3epsnbiii ypok. [IoBTOpeHue,
102 . 1
0000111eH1Ee, CHCTEMATH3aIM 3HAHUH
OBIIEE KOJIMYECTBO HACOB I10 102 135

I[TPOIT'PAMME




11 KUIACC

KosauuecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
W/ Tema ypoka Beero Konrtpoasnbie | IlpakTnueckue iy%mm :)lﬁ[()bal;OBaTeJIbele
padoThI padoThI pecypesI
1 OpomonnoHHas Teopust U. Jlapsuna 1
5 JBMKyIye CUJIbl SBOJIIOLMHU BUIOB 110 Y. 1
HapBuny
3 bopb0a 3a cymiecTBoBaHME, €CTECTBEHHBIN 1
Y UCKYCCTBEHHBIN O0TOOD
4 @OopMHPOBAHUE CUHTETUYECKON TEOPUHU 1
ABOJIIOLIUU
5 OTaribl 3BOJIIOLIMOHHOIO IIpoliecca: 1
MHUKPOABOJIIOIUS U MaKPO3BOJIIOIUS
5 [Tonynauus — sneMeHTapHasi eTuHUIA 1
HBOJTIOIIHU
3aKOH reHeTHYecKoro paBHoBecHs k.
7 Xapau, B. Baitn6epra. Jlaboparopras 1 05
paboTa «BpIsBICHHE U3MEHYHUBOCTH Y '
ocobeli OIHOrO BUAA»
8 DneMeHTapHbIE (PaKTOPBI SBOIOLIUT 1
9 DddexT ocHOBaTess. Dpdekt 1
OyTBLIIOYHOTO TOPIIBIIIKA
10 Murpanuu. M30ma0um nonyJisimii: 1
reorpadudeckas, Onosornaeckas
11 EcTtecTBeHHBIN 0TOOp — HaMpaBIISIONIMMA 1
(bakTop IBOIOIUN




12

[TonoBoit oTO0p

13

[Tpucnoco6IeHHOCTh OPraHU3MOB Kak
pe3yIbTaT MUKPOIBOIIOIUH.
JlabopaTopHas pabora «3yueHue
apoMopd030B U UANOATANITAIIUN Y
paCTeHI/Iﬁ " ) KUBOTHBIX)»

0.5

14

[Tpumeps! npucnoco0aeHui y OpraHu3MOB:

Mopdonoruyeckue, pU3n0IOrnuecKue,
OMOXMMHYIECKHE, ITIOBEIACHY €CKHC.
JlaGoparopHas padora «IIpucnocobsenus
OpPraHHU3MOB U UX OTHOCHUTEJIbHAS
1[eI1eCO00Pa3HOCTbY

0.5

15

Bun, ero kpurepuu u CTpyKTypa.
JlabopartopHas pabora «CpaBHEHHE BUIOB
10 MOp(oTOrHUecKOMy KPUTEPUIO»

0.5

16

CrpykTypa BHIa

17

BunoobpazoBaHue Kak pe3yabTaT
MHUKPOIBOJTIOITUN

18

CBs3b MHKPOSBOJIOIUA U SITUACMHOJIOTUHN

19

MaKpOSBOJ'II-OHI/IH. ITaneoHToMOrNYECKUE
MCTOAbI U3YUYCHUS 3BOJIIOIUU

20

buoreorpadguueckue MeToabl U3y4eHUs
ABOJIIOLIUU

21

DOMOpPHUOIOrHYeCcKre U CPAaBHUTEIBHO-
MOP(HOIIOTUYECKUE METOABI U3yUEHUS
ABOJIIOLIMHU

22

MonekynspHO-TeHETUYECKue,
OMOXMMHUYECKHE U MAaTEMaTHYECKHE




MCTOAbI U3YYCHUA 3BOJIOLUA

23 OO01Ke 3aKOHOMEPHOCTH IBOJTIOIIUN

24 AnantuBHas paauanus. HepaBHOMEpHOCTH
TEMIIOB HBOJIOIUU

95 Hay4Hble THIIOTE3BI TPOU CX 0K ICHUS
KU3HU Ha 3emJie

26 JloHay4yHbI€ MPEACTABICHUS O 3apOXKICHUI
KU3HU

97 OCHOBHBIE 3Tallbl HEOPraHUYECKOM
SBOJIIOLIUU

28 ['mmoTe3bl 3apoXKIEHUS KUZHU
Uctopus 3emnu 1 METObl €€ U3yUYEHUS.

29 JlabopaTopHas pabora «M3yueHue u 05
OMKMCAHNE UCKOMAEMbIX OCTATKOB APEBHUX '
OpraHU3MOBY

30 HauanbHble 3Tansl OpraHnuecKon
HBOJTIOIIHT

31 OBOMIOLMS 3YKapHOT
OCHOBHBIE 3Tallbl 3BOJIIOIIUU

39 pactutenbHOro Mupa. IIpaktuueckas 05
pabora «M3ydeHne ocobeHHOCTEH '
CTPOCHUS PACTECHUI Pa3HBIX OTIIEIIOBY»

33 OCHOBHBIE 3TaIlbl HBOJIOLUHU )KUBOTHOT'O
Mupa
OBomonus KUBOTHBIX. [IpakTHueckas

34 pabora «M3yueHne ocobeHHOCTEH 0.5
CTPOEHUSI TTO3BOHOYHBIX KHBOTHBIX )

35 Pa3BuTue xu3HM Ha 3emiie 1o 3paM U




nepuoamM

MaccoBrie BbIMHPAHUA — SKOJOIHYCCKUC

30 KPU3HCHI TTPOIILIIOT O

37 CoBpeMEeHHBII IKOJIOrMYEeCKUN KPU3HC, €T0
0COOEHHOCTH

38 CoBpeMeHHas CHCTeMa OPraHUYeCKOTro
MPOIILIOTO

39 OCHOBHBIE CHCTEMATHYECKUE TPYIITBI
OpraHu3MOB

40 AHTpPOIIOJIOTUS — HayKa O YeJIOBEKe

41 Pa3Butue npencraBiieHu 0
MIPOU CXOKJICHUH YEI0OBEKa
Mecto yenoBeka B cuCTeMe
oprannyeckoro mupa. Jlaboparopnas

42 pabota «/3yuenune ocobeHHOCTEH 0.5
CTPOEHUSI CKEJIeTa YeJI0BeKa, CBA3aHHBIX C
MPSIMOX 03K ICHHEM

43 JBMKyIllM€e CUJIBI aHTPOMOTeHE3a

44 CootHoleHne OMOIOrMUECKUX U
COLIMAJIbHBIX ()aKTOPOB B AaHTPOIOT €HE3E

45 OCHOBHBIE CTaJIUH AHTPOIIOI'€HE3a

46 [TaneoreHeTuka u najaeoreH OMUKa

47 DBOJIIOLMS COBPEMEHHOI'O YEJIOBEKA
Uenoseueckue packl. [Ipaktuueckas

48 pabora «M3ydeHHe 3KOTOTHUCCKIX 0.5
aJanTanui 4eJIoBeKa

49 Mex i CLIUTUTMHAPHBIE METOTbI

AQHTPOIOJIOTHH




50 3apokIeHHE U Pa3BUTHE IKOJIOT U 1
MeTtonubl 3kosioruu. JlaboparopHas padora

51 «M3y4eHne MeTo10B 3KOJIOTHYECKHX 1 0.5
WCCIIEIOBAHUI»

59 3HaYeHHE SKOJIOTUYECKUX 3HAHUHN JIIst 1
YeJIoBeKa

53 Okonorudeckue GpakTopsl 1
Abuornueckue Gaktopsl. CBET Kak

54 sKoJiornueckuil gpaxrop. JlabopatopHas 1 05
paboTta «BpIsiBiIeHHE TpUCTOCOOIEHUI '
OpPraHU3MOB K BIIMSTHHIO CBETa»
Abuornueckue Gaktopsl. TemmepaTypa
KaK 9KOJIOrHuecKuid haktop.

55 JlaGopaTopHas pabora «BpisiBIIeHUE 1 05
MPUCIIOCOOJIEHUH OPraHU3MOB K BIUSHUIO
TEMIIEPATYPBD)
Aobunotnyeckue hakTopsl. BiaaxxHOCTH Kak

56 sKoJorudeckuii pakrop. JlabopatopHas 1 05
paboTa « AHATOMHYECKHE 0COOEHHOCTH '
pacTeHHii U3 Pa3HBIX MECT OOUTAHUS

57 Cpensl 0OUTaHKS OpPraHU3MOB 1

58 buonoruueckue puTMeI 1

59 JKuznenusie popmMbl OpraHru3MoB 1

60 buotnueckue pakTopbl 1
3Hauenne OMOTHYECKUX B3aUMOIEN CTBUH

61 JUUISL CYIIIECTBOBAHUSI OPTaHU3MOB B Cpefie 1
oOuTaHus

62 DKOJIOrMuecKre XapakTepuCTUKU 1




nonyJjaanunu

OCHOBHBIE IIOKA3aTEIN IMOnyJIIM:

63 YUCJIICHHOCTD, TIJIOTHOCTh, BO3pacTHas U
MOJIOBAs CTPYKTYpa
OCHOBHBIE [TOKa3aTeI! MOMYJISAIUU:

64 POXKIIaEMOCTb, IPHUPOCT, TEMIT POCTA,
CMEpPTHOCTh, MUTPAITUU

65 DKonoruyeckas CTPyKTypa MOMYISIHH

66 JluHamuKa nonyJsiuu U e€ perysnus

67 KpuBsie pocTa UNCACHHOCTH MOMYJISIIHH.
KpuBbie BEIKUBAaHUS
DKoJIornyecKasi HMIla BUA.

68 JlabopaTopnas pabora «IIpucmocobnenns 0.5
CEMSIH PAaCTSHHH K PaCCEICHUION

69 Bun kak cucrema nomysisinui

70 3aKOHOMEPHOCTH TTOBEICHUS U MUTPALIH
KHBOTHBIX

71 Coo011ecTBO OPraHu3MOB — OHOIIEHO3

72 DKocucTemMa Kak OTKpbITasi cuctema

73 KpyroBopor BemiecTB ¥ MOTOK SHEPTUH B
IKOCHUCTEME

74 OCHOBHBIE [TOKa3aTeNN SKOCH CTEMBI

75 DKOJIOTUYECKHUE MUPAMUIBI

76 W3meHeHust coo0111eCTB — CYKIIECCUU

77 [TpupoaHbIE SKOCHCTEMBI. DKOCHCTEMBI
03€p U peK. DKOCUCTEMBI MOPE 1 OKEaHOB

78 [Ipuponnbie 3KOCUCTEMBI. DKOCUCTEMBI




TYHJIP, JIECOB, CTENEH, Iy CThIHb

79 AHTpPOIMOTr eHHBIE SKOCHCTEMBbI

80 Yp6oskocucrtemsl. [Ipaktnueckas pabora 05
«M3ydenue u onucanue ypoOo3KOCUCTEMBD» '
3akoHOMEpHOCTH (hOpMUpOBaHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3JEHCTBUS 3ar pA3HEHUN

87 Pa3HBIX THIIOB Ha CyOOpPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJISIIUOHHOM U
HKOCHUCTEMHOM YPOBHSX

83 buochepa — obmiennanerapras 00omouka
3emin

84 VYuenne B. Y. Bepraackoro o 6uochepe

85 3aKOHOMEPHOCTHU CYIIECTBOBaHUS
ouocdepsl

86 KpyroBopotsI BeniecTs u
OMOreOXMMUYECKHE TTHKIIBI

87 3oHanbHOCTB Ouocdepbl. OCHOBHBIE
OMOMBI CYILIH

88 YcroitunBocTh OHOCcheps

89 DKOJIOrMYecKrue KPU3UChl U UX TPHUUIUHBI

90 BoszeiicTBue yenoBeka Ha Ouochepy

01 AHTpOIIOreHHOE BO3/ICHCTBHUE HA
pacTUTENIbHBIN U KUBOTHBIA MUP

92 OxpaHa npupozs!

93 OCHOBHbBIE NPUHIUIIBI YCTONYUBOTO




Pa3BUTUSA YCIIOBCUCCTBA U ITPUPOABI

PanronanbHOE NprUpoI0110JIb30BaHUE U

94 coXpaHeHH e OMOJIOTUYECKOT 0 1
paszHooOpaszus 3eMiu

95 Q§o6meHHe o TeMe «MHUKpPOIBOIIOIUS U 1
e€ pe3ybTaTh»

96 Q§06meHHe 1o TeMe «MaKpOo3BOIIOIUS U 1
e€ pe3ynbTaThl»

97 O6061mmenue no teme «IIpoucxoxaenue u 1
pa3BUTHE KU3HU HA 3eMIIE»

08 O606menue no teme «[Ipoucxoxnenue 1
YeJI0BeKa — aHTPOIOTEHE3»

99 O60061eHuE 0 TeMe «IKOJIOrUs — HayKa O 1
B3aMMOOTHOIICHHUSIX OPTaHU3MOBY

100 O6o06menue mo Teme «Opranu3Mel U cpena 1
oOuTaHUs

101 O606IH€HI/£C o TemMe «IKOJIOTUSI BUJIOB U 1
TIOTTY JISIITHIA»

102 O6061mmenue no teme «bruocgepa — 1
ria00abHast 5KOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 102 75

ITPOTPAMME




