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MNOACHUTEJIBbHAS 3AIINCKA

[Tporpamma no yuebHomy npeamery "buonorus” (ganee - 6M0J0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannn B Poccuiickoit Deaepanumn»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHoi pabodeil mporpamMmbl
BOCTIUTAHMS.

VYuebusiii npeamer «buonorus» yriyonéunoro ypoBHs usyuenus (10-11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM oOnactu «EcTecTBEHHO-HAYYHBIE MPEAMETHI».
Cormacao monoxenusim OI'OC COO mnpodwiibHble y4eOHBIC MpPEIMETHI, H3y4aeMbie Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM auddepeHnnanuy o0y4eHusl Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIMM,
CpeIHUM OOILIUM, CpPeIHUM MPOPECCHOHANBHBIM U BBICHIMM oOOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JODKEH ObITh OPUEHTHPOBAH HA MPHUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PA3BUBAIOIIUX 33]ad, CBS3aHHBIX C MpoQopHeHTanuen
0o0y4arolmuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4yHOro 3HaHUS,
CBS3aHHOTO C OWOJIOTHEH, MEOUIMHON, SKOJOTHEH, TCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosorus" naér npencraBiieHre O LEIH U 3a/1a4ax
U3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOI€HHOM ypOBHE, OIpeessieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHEe, €ro CTPYKTYpUPOBAHHE MO pazieliaM U Temawm,
pacrmpeziefieHue 1o KiliaccaM, peKOMEHIYyeT MOCIe0BaTeIbHOCTh U3YUEHHUs yueOHOro MaTepuana
C y4€TOM MEXNPEAMETHBIX ¥ BHYTPHUIPEIAMETHBIX CBS3€H, JIOTMKM Y4eOHOro Iporecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydJarommxcsi. B mporpamMMe mo OHONOTHH peali30BaH IMPUHITUTT
MIPEEMCTBEHHOCTH C HW3Y4Y€HHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro oO0pa30BaHMUA,
Omaromaps 4yeMy [pPOCMAaTpPHBAeTCS  HAMPaBICHHOCTh Ha  MOCIEAyIoIlee  pPa3BUTHUE
OMOJIOTUYECKUX 3HAHWH, OpPWUEHTHPOBAHHBIX Ha (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUUECKOTO MBIIUICHUSI, IPEICTABICHUNA O 3I0pOBOM 00pase *U3HHU, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpyXarolled NpupoJHoi cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buomorus» B peann3anuu
tpeboBanuiit ®I'OC COO K mIaHUpyeMbIM JUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pesyapTaTaM oO0yueHuss U B (OPMHUPOBAHMH OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaloIUXCcs M0 OCBOCHMIO COZAEp)KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VYuebHsblii npeaMer «buonorus» Ha ypoBHE CpeaHEro oOmero oOpa3oBaHHS 3aBEpIIACT
Ounonoruueckoe 0Opa3oBaHKE B IIKOJE U OPUEHTUPOBAH Ha paclIMpeHUe U yriyOlieHne 3HaHuM
oOyyaromuxcst O JKMBOM TNpUpPO/AE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Ouosoruw,
AMOPHONIOTUN U OWOJIOTHMH Pa3BUTHs, F€HETUKH, CEIEKIMHU, OMOTEXHOJOIHH, SBOJIOIMOHHOTO
YUEHUSI X DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buosorus» Ha yriayOJIeHHOM YpOBHE OpPHEHTHUPOBAHO Ha
HOJATrOTOBKY OOYyYaroIuXcs K TMOCIEIYIONIEeMY MOJIY4YEeHHIO OHOJIOrnyeckoro oOpa3oBaHUS B
By3aX W OpraHU3alUsAX CpPeIHEro npodeccuoHanbHOro oopazoBaHus. OCHOBY €ro COAep)KaHUsS
COCTaBIISIET CHUCTEMa OMOJOTHMYECKUX 3HAHWH, MOJYYCHHBIX MPH H3YYCHUH OOYUYAIOIIMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/esioB OHOJIOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3oBanus, B 10—11 kmaccax 3Tu 3HaAHUS TOTY4YarOT pa3BUTHE. Tak, pacIIMPEHbl U YTIyOIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTCHMSX, JKUBOTHBIX, rpubax, OaKTepusx, OpraHu3Me YelOBeKa,
O0MMX 3aKOHOMEPHOCTSIX IKH3HH, JOMOJHHUTEIBHO BKIIOUEHBI OHMOJIOTUYECKHE CBEICHUS



MPUKIATHOTO M MOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO HCIOJB30BaTh KaK OPUEHTHUPHI IS
MOCIEAYIONIETo BhIOOpa mpodeccun. Bo3mokHa Takke MHTETrpamnus OMOJOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHHUSIMHU, ITOJTYICHHBIMHU 00YUJaIONUMUCS TIPH U3y4eHUHN (U3UKH, XUMUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorusa" orpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOLMOHHBIM MOAXOAbI K M3yueHUto Ouonoruu. CoOriacHo UM, H3y4yaroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBIE JIJISl )KMUBBIX CUCTEM Pa3HOT0 YPOBHS OpraHU3aluHy,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUU PA3BUTHS, TEHETHKU M CEICKIIUN, OMOTEXHOJOTHH M CHHTETHYCCKON
OMOJIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI AKOJIOTHU U
ydeHue o ouocdepe.

VYuebublii mpenmer «buonorus» TpU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIOB M TpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYyJsAluU, OHOLEH03a, IKOCHCTEMBI, O BBLIAIOIIUXCS
Hay4YHBIX JOCTHXKEHUSIX, COBPEMEHHBIX HCCIICOBAHUAX B OMOJOTHH, MPHUKIAIHBIX aCMEKTax
Ounonornyeckux 3HaHWM. /s pa3BuUTHS W MOIAep)KaHUS WHTEpeca O0O0YJaromuXcs K OMOIOTHH
HapsIly CO 3HAYUTEILHBIM 00bEMOM TEOPETUUECKOTO MaTepuaja B COJEP>KaHUU MPOTPaMMBbI 110
OHOJIOTUM TPETyCMOTPEHO 3HAKOMCTBO C HUCTOpWEH CTAaHOBIICHUS U PAa3BUTHS TOW WIM MHOMN
obsacTi OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEIICHUE BaXKHEHIIMX
OHMOJIOTUYECKHUX B HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yueHus yuebHoro npeamera «buonorus» Ha yrayOinEHHOM ypOBHE — OBJa/ICHUE
00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTrO paHTa U IPHUOOPETEeHHE YMEHUN MCIIOIb30BaTh TH 3HAHUS B (OPMUPOBAHUU UHTEpECA
K omnpenenéHHoi o0sactu mpoecCHOHATILHON AESITENIbHOCTH, CBS3aHHOM ¢ OWONOTHEeH, WIN K
BBIOOPY y4eOHOT0 3aBeIeHUs sl POAODKEHUS OMOJIOTHIECKOT0 00pa3oBaHUsl.

JlocTrxkenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyOon€HHOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOMNX 3a1au:

OCBOCHME  OOYYAIOIMMHUCS  CHUCTEMBbl  OHOJIOTMYECKUX 3HAHWM: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIIEMIMUIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M MpaBUIIaX,
COCTABJISIFOIIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYH) KapTHHYy MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHUECKUX CUCTEM (KJIETKa, OPraHu3M, MOMYJISIUs, BUJ,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOYyYarmoIMXCSi C  METOJAaMHU  TO3HAHUA  JKUBOH  MPHUPOBIL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJIEKYJISpHOU U KIETOYHOM OMOJIOoTHuH,
AMOPHOJIOTUN U OMOJIOTHH PA3BUTHS, TCHETHKH M CEJICKIIUU, OMOTEXHOJOTUH U CUHTETUYECKOU
OMONOTUM, TAJIEOHTOJOTHH, DKOJOTHH); METOJaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTUYECKUX HCCIIEeOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUe,
HKCIIEPUMEHT, MOJIETUPOBAHHE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAJIU3UPOBATH U
MCIIOJIb30BaTh OMOJIOTUYECKYI0 MH(GOPMAIIUIO; TOIH30BATHCS OMOJOTHYECKONH TEPMHUHOJIOTHEN U
CUMBOJIMKOW; yCTaHaBIUBaTh CBSI3b MEXKAY pa3BUTHEM OWOJOTMM W  COLMAIBHO-
HKOHOMHUYECKUMHU M HKOJIOTMYECKUMHU MpoOJieMaMH 4YeIOBEYEeCTBa; OLEHUBATh IOCIEICTBUS



CBOEH JCATEIBHOCTH I10 OTHOUIEHHWIO K OKpPYXalomled MPUPOTHON cpene, COOCTBEHHOMY
3JI0POBBI0 U 370POBBIO  OKPYXKAIOIIUX JIIOACH; OOOCHOBBIBATH M  COOMIOJATH MEpBI
npoMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuUil, MpaBUia MOBEACHHUS B MPHUPOJE U O0OECIIeUCHHUS
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIYAWHBIX CUTYalUSX MPUPOIHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITHUS B 001acTu
OuoJjoruu;

pasBUTHE y 00YYAIOLINXCS MHTEIUICKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEeN OHMOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIIEPUMEHTAIBHBIX HWCCICJAOBAHUMA, pemeHns OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHMOJIOTUYECKUX 00BEKTOB U IPOIIECCOB;

BOCIIUTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIIEHMsS K JKUBOM MPHUPOJE B LEJIOM U K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OpMHpPOBAHME SKOJIOTHMYECKOH, TIE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJIbTYyphl IMOBEIEHHUS B TPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHM;

npuoOpeTeHue 00y4arIMUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BaHUN
(cobmroeHue TMpaBUJl TOBEJACHUS B TMPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIONCHHUS Mep
npopmiakTukd  3a0oneBaHuid, obOecneueHre  OE30MACHOCTH  JKU3HEAEATEIILHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX TPUPOIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JIaHME YCJIOBHHM JJIi OCO3HAHHOrOo BbIOOpa OOyYarOIIMMMCS WHIUBUIYalbHOU
00pa30BaTeNbHON TPAaeKTOpUH, CHOCOOCTBYIOLIEH MOcienyromeMy IpodhecCHOHATBHOMY
CaMOONPEIEICHUIO, B COOTBETCTBUU C WHJMBUIYaJbHBIMA HMHTEpPECAMH M MOTPEOHOCTIMU
peruoHa.

OO01iee ymMcliO YacoB, OTBEACHHBIX Ha H3y4yeHUE OHOJOTMU Ha YriayOJIeHHOM YpOBHE
cpennero obmiero oOpasoBanms, coctaBisier 204 ugaca: B 10 kmacce — 102 gaca (3 yaca B
Heznento), B 11 kmacce — 102 gaca (3 vaca B Hefento).

OT10op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISICTCS C YUETOM CIIEIU(PHUKU €ro COJEPKAHWUS M HAIpaBICHHOCTH Ha IMPOJOKEHHE
OHMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(ECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIIOBHEM IpU OOyYEHHH OMOJIOTMHM HAa YIiyOJIEHHOM YpPOBHE SIBIISETCS
MpOBECHUE JabOpaTOPHBIX M TMpakTHUUeCKUuX padoT. Takke ydyacTue OOy4arolmuxcs B
BBIIOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKAX — paboT, TeMaThka KOTOPBIX
OTpeNieNIeTCsl YYHUTEJeM Ha OCHOBE HMEIOIIMXCS MaTepUalIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX PUPOAHBIX YCIOBUH.



COJEPKAHUE OBbYYEHUA
10 KJIACC

CognepxaHue IPOrpaMMBbl, BBIIACICHHOE  KYPCUBOM, HE BXOAUT B  IIPOBEPKY
rocyJaapcTBeHHOM uToroBout arrecranuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHass O6MOJIOTHSI — KOMILJIGKCHAs Hayka. KpaTkast mctopusi pa3BuTHs OHOJIOTHU.
buonorndeckue Hayku M u3ydaemble UMHU NpoOieMbl. DyHAaMeHTalbHbIE, NPHUKIAJHBIE U
IIOUCKOBBIE HAYYHBIE UCCIIEI0OBaHMs B OMOJIOTHH.

3HayeHue OuoJorMM B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWEe OHOIOTMHM B MPAKTHYECKON
JEATCIIBHOCTH  YEJIOBEKA: MEAMIMHE, CEJIbCKOM XO34HCTBE, IPOMBIIUICHHOCTH, OXpPaHE
IIPUPOJIBIL.

JleMoOHCTpaL U

[Toptpetsr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. [apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . MeunukoB, H. . Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsI3b OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOJIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeamer u3ydeHus ouosorud. CBOMCTBA JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOIO COCTaBa, JIUCKPETHOCTb M ILEJIOCTHOCTb, CJIOKHOCTb W YIHOPSAJIOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHM3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTD,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHM3allMd JKHUBBIX CHCTEM: MOJIEKYJIAPHBIM, KJIETOYHbBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MO YJIIIHOHHO-BUIOBO, HKOCHUCTEMHBIN (OroreoneHOTHYECKHif),
ounocoepnsiii. Ilponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuznp kak opma cymecTBoBaHus Matepuu. Hayku, usydaroniue >KuBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbix cucteM. Meroabl Ouonormyeckod Hayku. HaOmronmenue, uaMepeHue,
DKCIIEPUMEHT, CHUCTeMaru3anus, MeraaHanu3. lIoHsaTME O 3aBUCMMOM W HE3aBUCHMOU
nepeMeHHO#. [lnanupoBanue skcnepumenta. IlocranoBka m mposepka rumote3. Hynesas
runote3a. [IoHsTHE BHIOOPKH U €€ AJO0CTOBEepHOCTh. Pa3bpoc B Ononorndeckux AaHHbIX. OeHKa
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3ysibTaToB. [IpHunHbBI HCKaXKE€HUSI PE3yJIbTAaTOB AKCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «buosornyeckue CcUCTEMBI»,
«CBoONCTBa )KMBON MaTepun», «Y pOBHHU OpraHU3aLUH KUBON NMPUPOAb», «CTpOEHNE )KUBOTHOM
KIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOIO0  OpraHU3May,
«buoreonenos», «buochepay, «MeToabl U3ydeHUS KUBOH PUPOIBD».

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE s IPOBEACHUS HAOIIOACHUH, U3MEPEHHUH,
DKCIIEPUMEHTOB.

IIpakTuyeckas padora «licnonb3oBaHuEe Pa3IMYHBIX METOAOB NpPU H3YYEHUH MKUBBIX
CUCTEMN.

Tema 3. buosnorus Kjierku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOrO. VICTOpHS OTKpBITUS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodope3, MeTOJ MEUYeHbIX aToMOB, AudQepeHnuanbHOe  LEHTPU(YTupoBaHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHS.
Konghoxanvnas muxpockonus. Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JdemMoHcTpauMu

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. lInelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHMe: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, dUBOTHBIX U
OaKTepHaTIbHBIX KIETOK.

IIpakTuyeckas padora «/3ydyeHue METONOB KJIETOUHON Oumosioruu (Xxpomarorpadusi,
anekTpodopes, nuddepennuanpaoe earpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XHMMHUYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOIEMEHTHL. Bona u e€ posb
KAK pacTBOPUTENS, pPEareHTa, y4dacTue B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPETYIISILUN.
MuHepaibHbIE BEIIECTBA KJIETKHU, UX OHOJIOTHYecKasi pojib. Poiib KaTHOHOB M aHMOHOB B KJIETKE.

Opranndeckue BellecTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsA3b. BTOpuuHas, TpeTuyHas, yeTBepTUUYHAs CTPYKTypbl. JleHarypamus. CoiicTBa OENKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHxum 6enkoB. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHIbl, OJUrocaxapuibl M monucaxapuisl. OOmumi
IUIaH CTPOEHUs U (U3MKO-XUMHUECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKuuu
YTJIEBOJIOB.

Jlununel.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccubukauus — aunuiaos.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenune HykienHoBbIX KuciaoT. HykieoTunusl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxnaenue u 6uonornueckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B knertke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mmojekyine AT®. buonornueckue
¢byakuun  AT®. BoccraHoBIEHHBIE TMEPEHOCUYMKH, UX (YHKIUH B KJIeTKe. [[pyeue
Hykneozuompugochamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorusi: OMOXMMHYECKHE W OHOpU3NYECKUE HCCIEAOBAaHUSA COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpUPOOHbIX AHALO208.

JleMoOHCTpaL UK

[Toptpetsrt: JI. [Tonwunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankmnn, @. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHUBOM  IIPHUPOIE»,
«PacnpeneneHrne XUuMUYECKHX 3JIEMEHTOB B JKUBOW MTPUPOJIEN.



Tabmuner u cxembl: «llepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJABI», «BemectBa B cocTaBe OpraHu3smMoB», «CTpOeHHE MOJEKYJIbl OenKay,
«CTpyKTYypbl OENmKOBOW MOJEKYNIb», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHe MOJEKYI
nunuaoBy, «HykiienHOBBIE KUCIOTh», «CTpoeHue MOIeKyIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya u 00opyaoBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHue OEJIKOB C ITOMOUIbIO KAUECTBEHHBIX PEaKLIUil».

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKass M mpokapuorudeckas. CTpyKTYypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKApUOTHYECKOM KieTkh. KierouHnas crTeHka OakTepuii W apxei.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie u (HyHKIIMOHHPOBAHUE dYKapHOTHUYECKOW KieTkH. [1ma3marndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obneryénnas nuddQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopT). Ilomynponunaemocts memOpansl. PaGota
HATPHUII-KaJIMEeBOr0 Hacoca. DHAOMUTO3: MUHOUTO3, (paronnTo3. Dx30ounuTo3. Kierounas cTeHka.
CrtpykTypa v QyHKIUU KJIETOYHON CTEHKU pacTeHUH, rprOoB.

[utonnazma. L{utozons. Llutockener. JBmwkenue mutorazMbel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIE OpTaHOWABI KIeTKH: >HomIasmMarndeckas cetb (JI1C), ammapat [Nombmxw,
JM30COMBI, WX CTpOeHHE W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpAHHBIX OPTaHOWIOB KIIETKH.
CtpoeHue rpaHyIsIpHOTO peTukynyma. Mexanusm wuanpasnenuss oderkos 6 IIIC. Cunte3
pactBopuMbIX  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [magkuii  (arpaHymsipHBIi)
sHOIUIa3MaTHUeCKUi peTukynyM. CekperopHas ¢yHkuus anmnapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmuposexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPHUHU, TIACTHABL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMU MHUTOXOHIpHHA W TUiacTuj. [lepBUYHBIE, BTOPUYHBIE M CIIOXKHBIE IUIACTHIBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTBI, JIEHKOMIACThl ~ BBICHIMX
pacTeHui.

HememOpannbie opranousl kietku CtpoeHue M (QyHKIUUM HEMEMOpPAaHHBIX OpPraHOHM/IOB
kietku. PubGocombl.  [lpomescymounvie uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULEUHbIX KIemOK.
MuxkpoTtpybouku. Knerounsiii nentp. CTpoeHue | JABMKEHHME JKTYTMKOB M PECHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepublii GenkoBelii MaTpuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benrku XpomMaThuHa — TUCTOHBI. J{uHamuxa s0epHOuU
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BkiatoueHus.  CpaBHMTENbHas  XapaKTEPUCTHUKA  KIETOK  DYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaLun



IToptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHUECKOW KIeTKu», «CTpoeHHe KUBOTHOM
KIeTKN», «CTpOeHUE pacTUTENbHON KieTKW», «CTpoeHne MUTOXOHIpUMY», «Sapo», «CtpoeHue
HIPOKAPUOTUYECKON KIETKU».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaTbl PAacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi pabora «3yueHue cCTpoeHUs KIETOK pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGopaTopHas pabGora «lccienoBanue ia3smMosn3a M AENaasMojn3a B PaCTUTENBHBIX
KJIETKax.

IIpakTyeckas padora «3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BelecTB M NPeBPallleHUE IJHEPTUN B KJIETKe

AccUMMIAIMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabosnu3ma. Tumbsl oOMeHa BEIleCTB:
aBTOTpOGHBIH ®  TeTepoTpoHBIA. YdyacTHe KucCiIopoga B OOMEHHBIX — IpoIeccax.
OHepreruyeckoe oOecrnedyeHue kierku: npespamieHue ATdD B  0OMEHHBIX IpolEeccax.
@depMEeHTAaTUBHBIA XapakTep peakuuid KIEeTOYHOro Mmerabonu3ma. depMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHu3M aedctBus. Kodepmentsl. Otianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOUTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKINI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpPraHMYECKHX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUCeHHbll U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbL
peakyuonno2o yeumpa. Pons xmopomactoB B mporecce GorocuHTe3a. CBeTOBas M TEMHOBAs
dazel. @omoovixanue, C3., C4- u CAM-munvt pomocunmesa. IIpogyKTUBHOCTD (HDOTOCHHTE3A.
Bausinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

XemocuHte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHMHTETUKOB:  HUTPU(PHULUUPYIOIIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxxeHus. [IpoaykTsl OpoXeHHs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIHUTENH
001e3HEeH.

AdpoOHBIE OpraHu3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIEINIEHUE TIIOKO3HI.

bronoruueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUI B MpoIeccax
O6uonornyeckoro okucieHus. Lluxnmdeckue peakuuu. OxucauTenbHoe ¢GochopuIupoBaHUe.
Onepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaswl. llpenMyiiectBa a’poOHOrO MyTH OOMEHa BEIIECTB IMEpel  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO OOMEHa.

JleMoHCTpanun

[Toptpetsr: [Ixk. [puctiu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupbl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000py/I0BaHUE Ui IPUTOTOBIIEHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPEIapaToB.

JlaGopaTtopuas pabora «/3ydyeHue KaTaJUTUYECKONW AaKTUBHOCTH (epMeHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».



Jladoparopnasi pab6ora «l3ydeHue (epMEHTAaTHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHnas padora «CpaBHEeHHUE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOILIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peajn3anus eé B KJIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbii cuate3 PHK. [IpuHIMObl TpaHCKpUNIIMK: KOMILJIEMEHTapHOCTb,
AHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK ¢ sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpaucnsus u e€ sranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBust
ouocuHTe3a Oenka. KoaupoBanue aMuHOKHUCIIOT. Posib ppubocoM B OnocuHTE3€e OeKa.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHoOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [ummore3a omepona (®@. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuma 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeocTtas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U 0ONMUTaTHbIe mapa3uthl. CTPOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

Bupycubie 3aboneBaHusi uenoBeka, KUBOTHbIX, pacrenuid. CIINI, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvlx. Hanomexmonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
Gdynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpaLun

IToptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmuiet u cxembl: «buocuHTe3 Oenka», «[‘eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. /KuzHeHHBbINH HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsuus. Muatepdaza u muro3. OcoOeHHOCTH
MpoIeccoB, mpoTekatonmux B uHTepdase. [logroroka kinetku kK aenenuto. [Ipecunrernyeckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKMH M TOCTCUHTETUYECKUH (TPEMUTOTUYECKUIN) MEpPUOJIbI
uHTEp(Pasbl.

Matpuunsiii  cunte3  JIHK -  pemmumkanmsa. [lpunnunsr  permmmkanumu  JTHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIN  CHUHTE3, aHTUIAPALIEIBHOCTh. MeXaHu3M
permukannu  JIHK.  Xpomocombl. Ctpoenne xpomocoM. TemoMepbl W TeloMepasa.
XpOMOCOMHBIIT HA0Op KJIETKU — KapUOTHUIl. JMIIOWIHBIA M TarIouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie XpoMocoMmsl. 110710BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a UM MPOUCXOJALIME B HUX MpOLECCHl. THIIbI
muto3a. Kaprnokunes u nutokunes. bruongornueckoe 3HaueHuEe MUTO3a.

Perymsimuss mMuToTHueckoro nukia kieTkd. I[Iporpammupyemasi kierouHas rubenp —
arornTo3.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemka» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmuipl u cxembl: «Ku3HEHHBI HUKI KIETKW», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanus JJTHK».

OOGopynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKporpenaparbl: «MHUTO3 B KJIETKax KOpelka
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlabopaTopnas pa6ora «HaOmroneHne MuTo3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue n GyHKIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOUHBIE,  KOJIOHHAJIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC00EHHOCTH CTPOCHUS U JKU3HEACATEIHLHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJHOKIETOUHBIE BOJIOPOCIIH, Ipyrue NpoTUcThl. KonoHuaabHbIe
OpraHU3MBI.

B3anMocBsI3b 9acTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHeW: oOpa3oBaTeNbHAas, MOKPOBHAS,
MPOBOAsAIIAs, OCHOBHAsA, MexaHnueckas. OCOOCHHOCTH CTpOEHHS, (PYHKIHMA U pacHoNIOKEHUs
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUIBI JKUBOTHBIX TKaHEW: JIUTEIHAIbHA,
COEIMHUTENIbHASA, MbllIeuHas, HepBHas1. OCOOCHHOCTH CTPOCHUs, (PYHKUIMHA U PaCHOJIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKITMU OpraHOB M CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmit. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl 1 BHyTpeHHMI ckeneT. CTpOeHHE U TUIIbl COEIUHEHUS
KOCTEH.

JBm>xeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
JKTYTUKOBO€, pECHUYHOE. J[IBM)K€HHE MHOTOKJIETOYHBIX PpACTEHUH: TPOMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIIBI ¥ UX padoTa.

[Mutanue opranuszmoB. [lormomieHne BOJbI, YIIAECKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHE.
[lutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
xene3bl. [IuieBapurenbHas cucreMa 4eoBeKa.

Hpixanne opranu3MoB. [[pixanne pactennid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MoBepXHOCTh. JKabepHoe U JErodHoe
IbIXxaHue. JlpIxaHMe MO3BOHOYHBIX >KMBOTHBIX M YeJIOBEKAa. DBOJIOIMOHHOE YCIOKHEHHUE
CTpOCHMsI JETKUX TTO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenbHasi CHCTEMa 4YeloBeKa. MexaHu3m
BEHTWIAINH JIETKUX Y TITUIl U MJIEKOMUTAIOMUX. Perymsius npixanus. [[pxaTtenbHbie 00bEMBI.

TpaHcnopT BelIeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHuil. TpancmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucreMa u €€ opranbl. KpoBeHocHas cucTtema
MO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepjie, KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus..  OBOJIIOLIMOHHBIE  YCIOKHEHHMSI ~ CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perynsius.

Beinenenune y opraHu3moB. Bbiaenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbsl BbiaeneHusa. DuibTpanus, cekpenuss U oOpaTHOe
BCAChIBAaHHE KaK MEXaHU3MbI pabOThl OPraHoB BbiAeNeHus. CBs3b MOJOCTU Teja ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM cuUcTeMaMu. BpiieneHrne y MmO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [loukw.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHrue MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3alliTa Y MHOTOKJIETOUHBbIX pacTeHuil. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOMU 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIC. 3alllMTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema uyesnoBeka. KieTOUHBIH M TyMmMOpajdbHBI HMMMYHHUTET.
Bpoxxnéuupli W TpHOOPETEHHBIM  crieU(PUIECKU UMMYHUTET. Teopusi KIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®@. M. bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib Bp0oX/IEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

Pa3apaxxuMocTe M perynsuuss y OpraHu3MoB. Pa3ipakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxumMocTs U peryisiius y pacteHuil. PocToBble BelecTBa U HUX
3HauEHUE.

HepBHast cucrema u peduieKTopHas peryisiius y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOXHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KUBOTHBIX. OTaensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XKUBOTHBIX. Pednexc u peduekropnas nyra. bezycioBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisiuss W SHAOKPUHHAS CHUCTEMa >KMUBOTHBIX W 4yesoBeka. JKeresbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBuEe TrOpMOHOB. B3auMMOCBS3b HEPBHOU U
SHAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cUCTeMa.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCIHNY», «MHOTOKIETOUHBIE BOJOPOCINY,
«baktepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHUCTEMBbI OpPraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHE HACEKOMBbIX», «TKaHU pacTeHUI»,
«KopueBsie cuctembl», «Ctpoenue ctebinsi», «CTpoeHHE IHCTOBOM TIUIACTUHKMY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/pixarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHas CHUCTEMay,
«BeiienurensHas cucremay, « JHIOKpUHHAA cuctemay, «CTpoeHue MbIby, «MMMyHHTETY,
«KumeynomnonoctHpie», «CxeMa UTaHus pacTeHui», «KpoBEHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue rufpb», «CTpoeHue miaHapun», «BHyTpeHHee CTpoeHHe H0KIEBOIO
yepBsa», «HepBHas cucrema poiO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnTuiy, «HepBHas cucTeMa MIICKOHUTAOIIUX),
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MUKpOIpenaparsl TKaHeW, paKOBHUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBbBIE
AK3EMIUISIPhl KOMHATHBIX PACTeHUM, TepOapuy PaCTEHHUI Pa3HBIX OT/ENIOB, BIAXXHBIC MTpErapaThl
KUBOTHBIX, CKEJIETHI MTO3BOHOYHBIX, KOJUIEKITHH OECITO3BOHOYHBIX KHUBOTHBIX, CKEJIET YEIOBEKa,
o0opysoBaHue Jns JEMOHCTpPAlMU TMOYBEHHOTO W BO3AYIIHOTO TUTAHHS PACTCHHIA,
pacuieruieHusi Kpaxmana u OenkoB moj JeiictBueM (QepMeHTOB, 000pyAOBaHHE s



JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbBIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOKEHUSI OPTaHU3MOB: Oecrosioe (BKIII0Yasi BEreTaTUBHOE) U M0JI0BOe. Buib
0ecro0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meiio3. Cranguu Mmeiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasputhe. l'ameroreHe3 y JKMBOTHBIX. [loyoBble — kenes3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KjeTOK. CnepmaroreHe3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KJIETOK.

Omnog0TBOpEHHE U AMOPUOHAIBHOE Pa3BUTHE >KMBOTHBIX. CHOCOOBI OIIOJOTBOPEHHUS:
Hapy»KHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTH — HayKa O PA3BUTHU
opranusMoB. Mopgoeenes — 00Ha u3 enaguvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTeHE3a KUBOTHBIX (HA puUMepe JIATYIKH). J{pobieHue.
Tunsl apobnenus. [emepmunuposannoe u Hedepmunupoganuoe opodrenue. bracmyna, munv
onacmyn. OcoOeHHOCTU IPOOJICHUsT MIEKONMUTAIOMIMUX. 3apOJIbIIIEBbIE JUCTKH (TaCTPYJISLINS).
3aknajKka OpPraHoB W TKaHEW W3 3apOJBIIICBBIX JIMCTKOB. B3auMHOe BiusHHE dacTel
pa3BUBAIONIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUlaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpapXUUYeCKUX B3aMMOJEWCTBUI TreHOB. BimsHue Ha
SMOpPUOHANIEHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH CPEeIbl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbll nepuon. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHue MPSIMOrO M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunel pocta XUBOTHBIX. @akTOpbl PETYNSIMUM POCTAa MKUBOTHBIX U 4enoBeka. Craaun
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYelloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe MPOLECCHI.

PasmHoeHue u paszputue pacteHuil. ['amerodpur m crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpaszoBaHue cmop B Imporecce MeiHo3a. [‘ameroreHes y pacTeHUil.
Omiog0TBOPEHHE M pa3BUTHE PACTUTENBHBIX OPraHu3MoB. J[BOWHHOE OIIOOTBOPEHUE Y
I[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3Mbl PETyJISIIIUM OHTOT€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoHCTpanun

[Toptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunpl u cxembl: «BereraTuBHOEe pazMHOKeHUE», «TUIBI GECTIONOro pa3sMHOXKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXEHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meitoz», «Xpomocombl», «['amerorene3», «CTpoeHHE SHULEKIETKH M CIEPMaTO30Uaa,
«OcHOBHBIE cTaguu OHTOreHesza», «lIpsimoe m Hempsimoe pas3BuTue», «Pa3BuTHE MalCKOro
Kyka», «Pa3Butne capaHum», «PazButue IArymKkn», «/[BoiiHOE OIIOAOTBOPEHUE Y LIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJBHBIX M JABYJOJBbHBIX pacTeHUN», «KHU3HEHHBIN UK
MOpPCKOM  KamycTbl», <«JKW3HEHHBII MUKI MXxa», <«OKU3HEHHBIH 1UKI MAarnoOpOTHUKAY,
«KW3HEeHHBIN UK COCHBI.



OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIIEKIECTOK U CIIEPMaTO30U/ OB,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMs TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BbIsBIIEHHE NMPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropusi cTaHOBIIEHUS W Pa3BUTHs T€HETUKH Kak Hayku. Pabotel I'. Menpens, I'. ne
@®puza, T. Moprana. Pomnb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU reHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenxo, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. [ OMOJIOTMUHBIE XPOMOCOMBI, aJIEJIbHbIE
IeHbl, aJIbTEPHATUBHbIC NPU3HAKH, JTOMMHAHTHBIM M PELECCUBHBIA NPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (GeHoturn. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, TUTOIOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHIA.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®unumnaenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeTOobl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
rubpuaoB nepBoro nokoneHus. IlpaBuno nomuHupoBanus. Bropoit 3akon Menzens — 3aKoH
paciieruienus Ipu3HakoB. LluTonornyeckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. ['umnoresa
YUCTOTHI FaMeT.

AHanuzupyroniee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmiennienue npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBaHUH.

JurubpunHoe ckpemuBaHue. Tpetwil 3akoH MeHaens — 3aKOH HE3aBUCHUMOIO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOIOrN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Paboter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HAapYIICHNE CLEIUIEHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsI HaCIE€ICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHHU3M OINpPEAEIEHUS IMoJa. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CHEIJIEHHBIX € TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IECWCTBHE TIE€HA.
MHoxecTBEHHBIH ayulenu3M. B3auMmoneicTBue HeaUIeNbHBIX T'eHOB. KOMIIIIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

I'eHeTYEeCKUIT KOHTPOJb PA3BUTHS pPACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX MPOIECCOB, TOBEJCHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOT€HEe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35MH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKre acreKThl KOHTPOJIS U U3MEHEHUs HacjeICTBEHHON nH(popMaluu B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpan U

IToptpetsr: I'. Menaens, T. Mopras.



Tabmuupl u cxemsl: «[lepBblii 1 BTOpOM 3akoHBI MeHnensn», «Tpetuii 3akoH MeHaensy,
«Ananuzupyoliee ckpeuBanuey, «Hemnonnoe noMunrpoBanuey, «CLeIIEHHOE HACIeJOBaHUE
MPHU3HAKOB y Apo30d by, « eHeTnka nonay, «Kapuorumn yenoekay, «Kapruotun apo30Quiib,
«Kapuorun ntuisn», « MHOKECTBEHHBIN aJIen3M», «B3anmonelcTBre reHoBy.

O6opynoBaHue: MOAENb AJsl IEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIb JJIsl IEMOHCTPALMH CLUEIUICHHOTO HACIEAOBAaHUS IMPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/pozodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAaHUS Y
JPO30(HITBD».

IIpakTuyeckas pa6ora «V3ydeHune pe3yabTaTOB JUTUOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKoHOMEPHOCTH U3MEHYUBOCTH

BsanmopelicTBie TeHoTtuna u cpeabl npu (GopmupoBaHuH (eHoTHNa. VM3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TpPHU3HAKK. BUIbl  HM3MEHYHBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYUBOCTb. Ponb cpenbl B GOpMUPOBAaHUU MOJIU(PUKAIIMOHHOM
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITUYECKONW N3MEHYMBOCTU: KOMOMHATHBHASI, MyTallHOHHASI.

KomOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
U3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/ieJiax OJIHOTO BH/IA.

MyranmonHas W3MEHYMBOCTb. Bubl MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTalMH. SIMepHBIE W IUTOIUIA3MATHYECKHUE MYTAIUU.
Comaruueckne W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U UX
BIIMSIHHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psanoB B HaciencTBeHHOW u3meHunBocTH (H.M. BaBuiioB). BHesjaepHas W3MEHUMBOCTH U
HAaCJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu u
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpan U

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. Basuiios.

Tabmuupl u cxembl: «Bunbl u3meHuMBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT  U3MEHYHMBOCTH»,  «Meio3y,  «OmiogorBopenue»,  «[ eHeTHyeckue
3a00sieBaHUS YellOBeKay, «Buapl MyTammii.

OOGopynoBaHue: JKMBBIE W TepOapHbIC HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MoOAMU(UKAIIMOHHOMA
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAILMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapogHasi MporpaMma HUCCJIEJIOBAHMS TE€HOMa YeJIOBEKa.
MeTobl U3YYeHUS TEHETUKHU YETIOBEKAa: TeHEalIOTMYeCKUi, ONMM3HEIOBBIN, [UTOTEHETHUYECKHIA,
MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJEKYISIpHO-TeHETUYeCKUd. COBPEMEHHOE ONpeIeIICHUE



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHcie ¢ momobto [TIP-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nu ¢ HacimeACTBEHHOM MNPEapacloIOKEHHOCThI0. 3HAYCHHE MEIUIMHCKOW TeHETUKH B
NPEIOTBPALICHUH M JICUCHUU TI'eHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOTO Ipy3a». DTHUECKUE aCIEKThI
UCCIICIOBaHMI B O0JIACTH PEaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PH3UYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyXKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmuner u cxembl: «Kapuotunm denoBeka», «MeToapl M3y4eHHUS TCHETUKH YEIIOBEKay,
«"eneTnueckue 3a00JI€BaHUS YEIIOBEKAY.

IpakTnyeckas padora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkIEeHHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
Bapunosa o LlenTpax mpoucxoxaeHus 1 MHOrooOpasusi KyJIbTypHBIX pacTeHuid. Ponb cenexuuu
B CO3/JaHMM COPTOB pacTeHUW U mnopoa KUBOTHbIX. Copr, mnopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAciIeACTBEHHON m3MeHunBoct H. WM. BaBuiioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBEHHBIN 0TOOpP: MAaCCOBBIA U MHAUBHIYaTbHBIMH.
Otanbl KOMOWHAIIMOHHON ceneKiuu. VcnbiTanue mpou3BOAUTENEH MO MOTOMCTBY. OT6Op Mo
TEHOTHITY C IOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO TEHOTHITY C MTOMOIIBIO aHAIN32
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CEJIeKUHUOHHOW paboTel. PagmanuoHHbIl U
XUMHYECKHM MyTareHe3 Kak MCTOYHMK MYyTalMid y KyJIbTypHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T€HOMHOTO pEJAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJIy4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKIUN.

[Tonyuenne monumuonnoB. BHyTpuBumoBas rtulpuauszanus. bBIM3KOpPOICTBEHHOE
CKpellMBaHue, Wik UHOpUAUHT. HepoacTBeHHOE CKpelrBaHue, Wik ayTOpuaAuHT. [eTepo3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rudpuau3anus.
[Ipeononenne Oecruiogusi MEXBHIOBBIX T'MOpUAOB. JIOCTMKEHMSI CENEKLUHMU pacTeHUd u
JKUBOTHBIX. «3e1EHAsl pegoNtoOYUsLy.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JMKUX
poauyel A co3qaHusl HOBBIX COPTOB U F'MOPUAOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue eHemudecKUMU pecypcamil CelbCKOX03AUCNEEHHbIX U NPOMbICI0BbIX
HCUBOMHBIX 8 YENAX YIYYULeHUs CYUIeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM quciie ¢ NpUMeHeHUemM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. U. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmump! u cxeMbl: «L[eHTpBI TPOUCXOXKACHHS 1 MHOTOOOpa3us KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKHMX PSJIOB B HACJIEACTBEHHOM HM3MEHYMBOCTH», «METOIbI CENEKINN,
«Otnanénnas rubpuanzamnusy, «MyTareHes».

Jlaboparopnasi paGora «/3yueHne cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHrue METOI0B CEJIEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBuBKa pacTeHUII».

Ikcekypeust «OCHOBHBIE METO/ABI M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM M KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHass OWOTEXHOJIOTUA: XJeOoIeueHue,
HOJIy4eHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuit cuute3. O0bEeKThI
MUKpPOOHOJIOTMYECKUX TeXHOJorui. [Ipon3BoacTBO O€nKa, aMUHOKHMCIOT U BUTAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUS T€HOMOB C LIEJIBbIO NTOJIYYE€HUsl OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYaroIuecs B IPUPoJie ONOCUHTETUYECKHE ITYTH.

Kiterounas nHxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEH PacCTEHUM M KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comatndeckuii smOpuoreHe3. Vcmonp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SIWLEKIETOK W KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueUpoGaHuss U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl U T'€HHasl MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 I'éHa U KOHCTPYUPOBAaHHE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs U MEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
VUHXCHEPUU.

Menunuackue o6uorexnosnoruu. [loctrenomuas nudposas meaununa. [TIP-nmuarnocTuka.
MeTab010MHBIHM aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvouH)xeHepuss i pa3paboTku  (PyHIAMEHTaJIbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONPUHTHHIa M
ckaddonauHra s peuieHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, yctaHoBieHue MOJIEKYJISPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
CoJIepKalllX BUPYCOB, BBI3BIBAIOIINX 0CO0O OIMacHbIe 3a00J1€BaHMs YeNIOBEKa U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmuupr u  cxembl:  «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHKeHepus», «I eHHas HHKEHEPU».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeusi «buoTexHoIorns — BaKHeIas Mpou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KUIIACC
Tema 1. 3apo:xaenne U pasBUTHE IBOJIOLMOHHBIX NPeACTaBJIeHUH B 0M010rHH
OpomonnonHas teopust Y. Jlapsuna. IIpennocsuiku BOSHUKHOBEHMS JapBUHU3Ma. JKH3HB
W Hay4Has JearenpbHocTs Y. JlapBuHa.



JBwkymme cuibl dSBomonuu  BugoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
PasMHOKEHHUSI OpPraHU3MOB, HACJICACTBEHHAs HM3MEHUYMBOCTh, OOppOa 3a CyIIecTBOBAHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu 3Botonuu (CTD). HeltrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAST Ouosorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

[Toptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBod npupoasl (o K. Jluaner)y», «JlectHuna >kuBbIX
cymectB (mo Jlamapky)», «MexaHusm (opMUpOBaHHS TPUCHOCOONICHUH Yy pacTeHHd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romyOei», «MHoroobpasue
KyJIbTYpHBIX (hopM KamycTb», «I[1opojabl TOMaNIHUX KUBOTHBIX», «Cxema 00pa30oBaHUsT HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLIUX CHUJ 3BOJHOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUU IBOITIOLIUNY.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tomymnsiuust Kak B3JeMeHTapHas eAuHMLa 3BomonMH. COBpeMEHHbIE METOJIbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHnenune reHo(oH/1a NOMyIIsIlMM KaK
3JIEMEHTapHOE SBOJIIOIIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro paBHoBecus k. Xapmau, B.
Baiinbepra.

OnemeHTapHbie (HAKTOPHI (IBMDKYIIUME CHIIBI) JBOJIONMH. MyTallMOHHBIA TIpoIecc.
KombOunaruBHass u3mMeHUMBOCTh. [lpeil) reHoB — ciyyailHble HEHalpaBl€HHbIE W3MEHEHUs
yacToT ayuienedl B momynauusx. Oddexkt ocHoBarens. IDggexm OYmMuliouHO020 20pabIUKA.
CHudicenue 2eHemuyecko20 pasHooOpaszus: npuduHvl u cireocmsus. Illposenenue s3¢hghexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W305smus  TOMyISIU:
reorpaduueckas (MpoCTpaHCTBEHHAs), OnoIoruyeckas (penpoyKTUBHAS ).

EcrectBenHblif oTO0p — Hampamstomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHMXKYIIMH, CTaOWIM3HUPYIONIMHA, pa3pbiBatoluil (qu3pyntuBHbI). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO NMOBEACHMS )KUBOTHBIX.

[TprcniocoO0NeHHOCT OpPraHU3MOB KaK pe3yJbTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHHE
npucnocoOiaeHuit y opranu3zmMoB. Apomopdo3ssl u uauoagantauuu. [Ipumeps! npucrnocobaeHui
y OpraHu3MoB: Mopdonorndyeckue, QU3NOIOrHYECKHe, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u cTpykrypa. BupooOpazoBaHue Kak pe3ynbTaT MHUKPOIBOIIOLMH.
M3onsauuss — xiaroueBoil ¢dakrop BupooOpazoBanus. I[lytm u cmocoObl BHI000pa3oBaHUS:
ajsionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUYECKOe (9PKOJIOTUYECKOE), «MTHOBEHHOE
(monmummonau3anus, THOpuau3anus ). JJIMTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnp  »BoOMIOIMOHHON OWONOTMM B pa3pabOTKe HAay4YHBIX METOJOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS Mapa3sUTOB U HMX X035eB. MeXaHH3MbI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI 0OPHOBI C HEM.

JleMoOHCTpaL UK

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHYUBOCTEY, «[lomynsSmoHHas CTpyKTypa BUIaY,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «JIBmwKymme CHIBI  DBOJIOIUN,



«IKOJOTHYECKasT W3OS TOMYJISIUA ceBaHCKoW Qopenn», «[eorpaduyueckas H30IAIUAS
JMCTBEHHUIIBI CUOMPCKOM M JTMCTBEHHULIBI Jaypckoi», «[lomynsainnoHHble BOJIHBI YHCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CyILIECTBOBAHHEY, «MHIyCcTpHalIbHBIN MEJIaHU3M», «Kusble HCKOIIaEMBbIE»,
«IlokpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpemynpexnaromas OKpacka >KHBOTHBIXY,
«Puznonornueckue agantanum», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mpupone», «CrocoObl
BupooOpa3oBanus», «l'eorpadpuyeckoe  BHI0OOpazoBaHME TPEX  BUAOB  JIAHABILIEH»,
«DKOJIOTMUYEeCKoe BMJI000pa3oBaHME BHUJOB cHUHUI, «[lonmmionasl pacteHuit», «KamycTHO-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapun pacTeHHU, KOJUIEKIIMM HACEKOMBIX, Uydena NTHIl U 3BEper C
IpPUMEpaMHU Pa3IMYHbIX MPHUCIIOCOOJIEHUH, Uydesa NTUL] U 3Bepeil pa3HbIX BHJOB, repOoapuu
pacTeHui OJIN3KUX BUI0B, 00pa30BaBIIMXCS PAa3IMUHBIMU CIIOCOOAMH.

Jladoparopnasi padora «BrIsBieHIE U3MEHYUBOCTH y 0CO0€ OHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpraHu3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(OIOTHIECKOMY KPUTEPHIO».

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTtobl u3yueHus: MaKpolsBoiolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpapuueckue Metonsl uszydeHus sBomouuu. CpaBHeHue @uopbl U (payHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue obnactu 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

OMOpHONIOTHYECKUE W CPABHHUTEIBHO-MOP(]OIOTHYECKHE METOIbI M3YyYCHHS DBOJIOIHH.
I'eHeTnyeckue MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHHS JBOJIIOLMOHHBIX HOBILECTB.
["'oMostornyHble ¥ aHAJIOrMUYHbIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKyISpHO-
FeHeTUYeCKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl HM3YyUEHHUS  HBOJIOLHUU.
["omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MYyTallU1 U SBOJIIOLMS TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (TpaBWjia)  3BONIOUUHU. [lpunyun  cmenvl  PyHKYul.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabmuupl u cxembl: «PUIOreHETUYECKUH PsIT JTOIMAIN», «APXEONTEPUKC», «3Bepo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIE TAaOPOTHUKMNY, «buoreorpaduueckue
30HBI 3eminy, «Jpeiid koHTUHEHTOB», «Pemukthl», «HavanbHble cTaguu SMOPHOHAIBEHOTO
pa3BUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMUHBIE ¥  AHAJIOTMYHBIE  OpraHb»,
«PynuMeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YeJIOBEKAa W IIMMIaH3e», «l IaBHBIE
HaIpaBJIEHUs IBOJOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIOLIUN Y.

O6opynoBaHue: KOJUIEKIMH, repOapuu, MYJSHKHM HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIMU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3emie

Hayunble rumoTespl MpPOMCXOXKJIEHUS XKU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHaydHbIE TPEICTABIECHMSI O 3apOXKACHUU JKU3HMU (KpealMoHM3M). ['mmore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ onposep:keHue oneltaMu @. Penu, JI. Cnannanuanu, JI. ITactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.



OcHOBHBIE dTanbl HEOpraHUYEeCKOoi Bomronuu. [InanerapHas (reosorudeckasi) 3BOJIOHS.
XUMHUECKasi ABOJIONMS. AOHOTeHHBIH CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPTaHWYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue mnomumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XongelHa, reHEeTHYECKas
runoteza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MEMOpaH ¥ BO3HUKHOBEHHUE IPOTOKJIETKH.

HUctopuss 3emnu u Meroabl €€ wu3ydeHus. lVckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OtTHOcUTeNnbHAass ©  aOCONIOTHAsT  T'€OXPOHOJIOTHSI.
['eoxpoHONIOrMYecKas mKaaa: 30Hbl, IPbl, HIEPHUOBL, SITOXH.

Hauanbabie 3Tanel opraHnyeckoil 3BodMoUUH. [losBIIEHHE M 3BONIOLMS NEPBBIX KIIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHBIE MHUKPOOHBIC
OMOIIEHKM KakK aHajor mnepBbiXx Ha 3emiie coobmectB. Crtpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxaeHue sykapuoT (cHUMOMOTreHe3). DBOJIIOLMOHHOE MPOUCXOKIECHUE BUPYCOB.
[TpoucxoxaeHue MHOIOKJIETOUYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tambl HBOJIOLMU BbICIIUX pacTeHuid. OCHOBHBIE apoMop(ho3bl PACTEHUI.
Beixon pacrenuit Ha cymy. IlosiBneHue CHOpPOBBIX pacTEHUMH M 3aBOCBAHHE HMMH CYLIM.
Cemennble pactenus. [IporcxoxeHre BETKOBBIX PACTEHUH.

OcHOBHBIE S3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIIOB. [lepBbie XOpaoBbIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIIOIUS TTO3BOHOYHBIX. [IporcxoxaeHne aMmpuOuii U perTUIIHA.
[TpoucxoxaeHne MIICKONMHUTAIUX H NTUI. [lpuHiun ximrodeBoro apomopdosa. OcBoeHHE
0eCI03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue xu3HM Ha 3emiie 10 3paM U MEepUoaM: apXei, MPoTepo30H, Naneo30u, Me3030i,
KaiiHO301. OOmias XapakTepuCTHUKa KJIMMaTra M TeoJIoTMYecKux mpouecco. [losBieHue u
paciBeT XapaKTepHBIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB aTMochepsl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHUpaHHUil. COBpeMEHHBIH 3KOJIOTMUECKUN Kpu3HC, ero ocobeHHocTu. IIpobinema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBL KiIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL U

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, Jx.
Xonpeiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmunel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUto
caM03apOoXKJIeHHs XU3HM», «Cxema ombita C. Mmmtepa, I'. IOpu», «3Tansl HeOpraHM4ecKou
sBoOLIMNY, «['eoxpoHoyoruyeckas mkana», «HadampHble 3Tanmbl OpraHUYeCKOW SBOJIOIUMY,
«Cxema o00pa3oBaHUsI DJYKapuOT MyTéM cuUMOHOreHe3a», «CucreMa J>KUBOM MHPUPOIBD»,
«Ctpoenue  Bupyca», «ApoMopho3sl pacTeHui», «PuHHOOUTBHY, «OIHOKIETOYHBIE
BOZOpOCIIN», «MHOIOKJIETOUHbIE BoJopociany, «Mxm», «llamoporHukm», «l oloceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUS IKUBOTHOIO MHUPay,
«ApoMop¢o3bl  KUBOTHBIX», «IIpocreiimme», «KumeunononoctHsie», «llmockue dvepBu»,
«UYneHucToHorue», «PbI0BIY, «3EMHOBOHBIEN, «IIpecmbikaroniuecs», «IItuuem,
«Muekonmratrone», «Pa3BuTue IKM3HM B apXxeWckou apey», «Pa3BuTHe KH3HU B



MPOTEPO30MCKON 3pey», «Pa3BUTHE KU3HU B TAJCO30MCKOM 3pe», «Pa3BuTHE XU3HU B
ME3030lCKOl 3pe», «Pa3BuTHe XU3HM B KallHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPAY.

O6opynoBanue: repOapuyd pacTeHUN pa3IUYHBIX OTIENOB, KOJUJIEKIMU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
[IO3BOHOYHBIX >KMBOTHBIX, 4Yydeja MTHUILl U 3BEPEH, KOJUIEKIMH OKAaMEHEJIOCTEH, I0JIEe3HBIX
MCKOIIAEMBbIX, MYJISIKU OPIraHMUYECKHUX OCTaTKOB OPTaHHU3MOB.

Bupryaabnas snaboparopHasi padora «MoaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CUHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHOM aTMocdeper.

JlabopaTtopnass pabora «l3ydueHne u onucaHue€ HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckass paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHUS PACTCHHH pa3HBIX
OTZIETIOBY.

IMpakTuyeckas padora «/3yueHue 0COOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pa3paenbl 1 3anaun aHTponosoruu. MeToasl aHTPOIIOJIOTUH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeIOBEeKa. PenurmnosHbie BO33peHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxonctBo  yenoBeka € KUBOTHBIMHU. (CuHcTEMaTHYECKOE€ IIOJIOKEHHE  YeJIOBEKa.
CBuzeTenbcTBa CXOJACTBA 4YENOBEKAa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOp(]OIOrHuecKue,
sMOpuosioruyeckue, (HU3N0IOro-0MOXUMHUYECKHe, IMoBeAeHYecKkne. OTIHuYus YelnoBeKa OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE rOJI0BHOIO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymme  cuibl  (QakTophl)  aHTpPONOreHe3a:  OWOJIOTUYECKHE,  COIMAJIbHEIE.
CootHorieHre OMOJOTHUYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTaauK aHTpororeHesa. PanHue yenoBexkooOpa3Hble 00€3bsHbI (IPOKOHCYIIbI)
U paHHHE TOHTHbI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0Je. ABCTPaIONUTEKN —
JBYHOTHE INpEAKH JroAcH. YenoBek yMenblid, NEpPBbIE M3TOTOBIEHUS Opynud Tpyaa. Yemosek
NPSIMOXOJIAIINI Y TIEPBBIN BBIXOJ Ntofel 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
001K TPeIOK HeaHAePTaTLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOT0. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIIA, ACHHCOBCKUN
4eJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npenaenaMu Adpuku. [laneorenernka u najneoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMNALMUAX YEIOBEKa.
MyrtanunonHbIi nponecc U nonuMopdusm. [lonynasuuoHHble BOJIHBI, Apeiid T€eHOB, MUTpALUs U
«a(dexT ocHOBaTENA» B MOMYJALUAX COBPEMEHHOT'O YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosbime pacel: eBponeouaHas (eBpasuiickas),
aBCTPaNIO-HETPOHIHASA (PKBaTOpHAlIbHAs), MOHTOJIOMIHAS (a3MaTCKO-aMepHKaHCcKas). Bpems u
NyTH paccelieHuss 4YeloBeKka 1o IuiaHere. EnuHCTBO uenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucnocoOreHHOCT, 4eraoBeKa K  pa3HbIM  YCIOBHUSM
OKpyKaromien cpensl. Biausuue reorpaduyeckoit cpeasl u npelida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTTOBEKa.

MexauciurmHapaple MeToabl B (u3Wyeckod  (OMOTOTMYECKOM) aHTPOIIOJIOTHH.
OBOJIIOIMOHHAS ~ AQHTPOIOJIOTMSIT M TMaJlCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJISALHUM.
buocounaneHple  uCClE€NOBaHMS ~— NPUPOABI  yesoBeka.  VMccimenoBaHue — KO3BOJIIOLUU
OMOJIOTYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JleMoOHCTpaLun



[Toptpetsr: Y. HapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumet uw  cxembl: «MeTOAsl  aHTPOMONOTUMY», «[ ONIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHB), «CKeNeT 4elloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBIKyIIME CHJIBI aHTPOIOrEHe3a», «IJBOJIOLIUOHHOE [JPEBO YEJIOBEKay,
«ABcTpasionuTek», «HenoBek ymensliiy, «HenoBek npaMoxoaamuny, «JleHuCOBCKUM 4eI0BEK»
«Heanpepranbupl»y, «KpomanboHbD, «lIpenkn uvenoBekay», «OTambl 3BOJIIOLUU UYEIOBEKAY,
«Pace1 uenoBekay.

OO6opynoBaHue: MyJISKM OKaMEHEJIOCTEeH, IPEeIMETOB MaTepHalbHONW KyJIbTYphl IIPEIKOB
4yelnoBeka, penpoaykiuu (dotorpaduu) KapTHH C  MHUGOJIOTHYSCKUMU W OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJAO0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepera 4esOBEKa M uepena LIMMIAaH3€, MOJENb KHCTH YEJOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEIOBEKA.

JladopaTtopuasi paGora «M3ydeHne OCOOCHHOCTEH CTPOCHHS CKelleTa YeJOBEKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOrMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0OPraHM3MEHHBIX CHCTEM C OKPY/KAKIIEeH cpenoit

3apoxaeHue U pasButhe sKojoruud B Tpymax A. ['ymOonpara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTUMHU HayKaMH.

Mertonbl skosoruu. [loneBbie HaGmONEHUS. DKCIIEPUMEHTHI B 3KOJIOTMU: IPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHI OKpY’KalOLEH CpeJibl: JIOKaIbHBIMH,
pErHOHANIbHBIN U TJI00AILHBIN.

3HAueHUE DKOJOTMYECKMX 3HAHUM JUIS 4eJIOBEKA. DJKOJIOIMYECKOE€ MHMPOBO33PEHHE Kak
OCHOBa CBs3€M uesnoBeuyecTBa C MNpupofoid. POpMHUPOBAaHUE HKOJOTHYECKOW KyJIbTYpPBHl U
HKOJIOTMYECKOM rPaMOTHOCTU HACEJIEHUSI.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omabar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmunp!l 1 cxembl: «Paznensl skoigorun», «Metoasl skojgoruny, «Cxema MOHUTOPHHTA
OKPYKaIOIIEH CpebD».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Okonoruyeckrue (akTopbl U 3aKOHOMEpHOCTH uX JedctBus. Knaccudukanus
IKOJIOTMYECKUX  (pakTOpoB:  abuoTHyeckue, OuoTHYeckue, aHTponoreHHele.  OOmue
3aKOHOMEPHOCTH JieMcTBUS 3Kojdornueckux ¢akropos. IlpaBuno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTb. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuil paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHU3Mbl. DKOJIOTUYECKHE TPYIIbl PACTEHUHl M >KUBOTHBIX I10
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doTonepruoausm.

Temmeparypa Kak 3kojoruyeckuit gaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[TolikntoTepMHBIE U TOMOMOTEPMHBIE OPTaHNU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

BnaxHocTs kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHuil K MOAJEP:KaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHuid mo OTHouIeHHI0 K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXKHUMA.



Cpenbl oOuTaHMs OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TNTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOpraHU3MeHHas. (DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHennue u BHyTpeHHHE pUTMbL. CyTOYHbBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xusHeHHoi (opme. KuzneHHBIE (OPMBI
pacTeHMii: nepeBbs, KYCTAPHHKH, KYCTApPHUYKH, MHOTOJICTHHE TPABbl, OJHOJICTHHE TpPAaBBHI.
JKuznennbie (OpMBI KMBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’dpOOHMOHTHL. OCOOEHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX ~ B3aMMOJACHCTBHA:  KOHKYPEHIIHA,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, kooneparus, MyTyajau3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduueckue  B3aMMOACHCTBUS  (TONHUYECKHE,
dopuueckue, (adbpuyeckue). 3HaUyeHUE OWOTHYECKUX B3aMMOJICHCTBUN I CYIIECTBOBAHMS
OpPraHu3MOB B cpejie ooutanus. [IpHHIMT KOHKYPEHTHOTO UCKITFOYCHHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «JKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMI0OKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIC
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTalud KUBOTHBIX», «Cpenbl OOUTaHUS OPTaHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUY, «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeMa IMUPOKOIUCTBEHHOTO Jiecay, «IDKOCHUCTeMa XBOiHOro necay», «llemu nutanusy,
«XuiauvectBoy, «Ilapasutuzmy, «Koukypenuus», «Cumonosy», «KommeHcanuzm».

OGopynoBaHue: TepOapuu PacTCHH W JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIUSHUIO
pa3IMYHBIX  JKOJIOTWYECKHX  (AKTOPOB, TepOapuul  CBETONIOOMBBIX, TEHENMIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBHIE U TEHEBBIHOCIHMBBIE KOMHATHBIC
pacTeHus, repOapuu ¥ KOJJIEKUUU TEIUIOIIOOMBBIX, 3UMOCTOHMKHUX, MOPO30YCTOMYMBBIX
pacTeHMii, 4Yydena MNTHULl U 3Bepel, repOapuu pacTeHMH, OTHOCSIIMXCS K Trurpodpuram,
KcepopuTam, Me30(pHUTaM, KOMHATHBIE PACTEHHs JaHHBIX TPYNN, KOJUIEKIUH IKHBOTHBIX,
oOHuTaOIUX B pa3HbIX Cpelax, repOapuu U KOJUIEKLIMU PacTeHUH M KMBOTHBIX, 00JIala0IINX
YepTaMu TNPUCHOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, Trepbapuu u
KOJJICKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUICKIUH KUBOTHBIX,
YYaCTBYIOUIMX B PA3IMYHBIX OMOTHYECKUX B3aHMMO/ICHCTBHSIX.

JlaGopaTopHas paGora «BrIsgBieHre TPUCTIOCOOIEHUH OPTraHU3MOB K BIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBiIeHHEe NPUCHOCOONEHUN OPraHU3MOB K BIMSHUIO
TEMIIepaTyphI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuu. [lomyssiust kak Ouojornueckasl cucreMa.
Pons HeomHopomHocTH cpeapl, pusznueckux OaphepoB W OCOOCHHOCTEH OWOJOTHU BHUIOB B
(bopMHpPOBaHNUN MPOCTPAHCTBEHHOMN CTPYKTYpHI oMy sAIuil. OCHOBHBIE TIOKA3aTeIH MOMYJISLUU:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHAas U MOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

DKkonornyeckass CTpykTypa momyrsnuu. OlleHKa YHCIeHHOCTH TOMyJsiud. JIMHaMuKa
nonyasuu 1 e€ perysiuusa. buotuueckuil noreHnman nonyasuuu. MoenupoBaHue JMHAMUKU
nonynsiuu. Kpusble pocTa uucieHHOCTH momynsuud. KpuBble BbDKHMBaHUS. Perymsmus



YUCIIEHHOCTU TMOMYJSALMHA: POJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
OKoJjoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoJMOrMYecKoi Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humud. [loreHuumanbHas u
peann30BaHHAas HUILN.

Bun kak cucrema nomymsnuil. Apeansl BUIOB. BuIbl M MX KM3HEHHBIE CTpaTETUH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU T[OBEJIECHUS M MUTpalMil >KUBOTHBIX. bHOJIornueckue MHBa3HUU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToprper: [Ix. M. XaTuynHCOH.

Tabmuipl 1 cxeMbl: «DKOJIOTHYECKUE XapaKTepUCTUKU MOnyisuny, «[IpoctpancTBennas
CTpPYKTypa nonyimsauun», «Bo3pacTHble mnupamuisl nomyssiquu», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3EMJIM Pa3Iu4YHbIMH OpranuzMamu», «Mojnens skomornueckord Humm Jx. U.
XaT4ynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH paCTeHUN K PaCCENCHUIO».

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OHOLICHO3E.

Okocucrtema kak oTkpeiTas cucrema (A. Jkx. Tencnu). DyHKUMOHAIBHBIE OJOKU
OpraHU3MOB B JKOCUCTEME: IPOAYLEHTHI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M WUIIBI B 9KOCHCTEMAX.
KpyroBopor BelecTB U MOTOK 3JHEPTUU B IKOCUCTEME.

OcCHOBHBIE ITOKA3aTeNIN YKOCUCTEMBI. buomacca u npoayKius. DKOJIOrM4eCKUe MUPaMHU/JIbI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
OpUYMHBI.  AHTpOIIOTE€HHBbIE BO3JCHCTBUA Ha cykueccuu. KimMmakcHoe —cooOIIecTBo.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmuuus mexnay
AQHTPOTIOTEHHBIMH M MIPUPOTHBIMU SKOCHCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas ¢uopa u ¢dayHa.
CunaHTpomnu3anus TropoJckoi (¢ayHbl. buomornueckoe u  XO3SHUCTBEHHOE 3HAuYCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUNM  OpraHM3MOB B
sKkocucTteMax. Ponb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPTUHM U  BEIIECTB MEXAY CMEXKHBIMU
HSKOCHUCTEMaMU. YCTOMYMBOCTh OpPraHM3MOB, NOMYJISUMUA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO3JECHCTBUMH.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HBIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIO0SUHECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 B030eticmeusi. MeTo0JIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.



JleMoHCTpauMu

IToptpet: A. JIx. Tencnu.

Tabmuuel u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MIHUPOKOJINCTBEHHOTO JIECay,
«9JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIBHBIE TPYIIBl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAsl, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», «IKOJIOTHUECKas MupamMuia OnoMacce», «IKOJOTHUECKas
nupampaa sHeprum», «OOpazoBanue Oosotay, «llepBuynas cykueccus», «BoccTaHoBieHHE
Jeca mociie moxapa», «IKocucTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB U IOTOK
SHEPruu B arpoieHos3ey, «I[Ipumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUM HACEKOMBIX, Yydejla INTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHH, aKBApUYM KaK MOJIEIb SKOCHCTEMBI.

IIpakTuyeckasi padora «l3ydyeHue u onrcanue ypo0IKOCUCTEMBI».

Jladoparopnasi pa6ora «/3yueHue pasHOOOpa3usi MEJIKMX TTOYBCHHBIX YICHHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX.

IKCKypeusi «IKCKYpCHsl B THIWYHBIN OHOTeoreHo3 (B ayOpaBy, Oepes3HsK, eNbHHK, Ha
CYXOJIOJIbHBII UM TOWMEHHBII YT, 03€p0, O0JI0TO)».

IKeKypeusi «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WIH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmerianerapuas 00ojg04Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3iocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH CyiecTBoBaHUS Omocheprr. OcodeHHOCTH OMochepsl Kak TiodambHON
sKocucTeMbl. J[MHamuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl BeliectB u
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ora). PUtMuuHoCTh siBeHuit B Ouocdepe.

3onanbHOCTh OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYH/pA, XBOIHbBIE
Jeca, CMEUIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTEIU, CaBaHHBI, IYCTHIHU, TPOIIMUECKUE JIeca,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpyktypa ¥ (QYHKIMS SJKHBBIX CHCTEM, OIEHKa HX PECYpPCHOTO TMOTEHIMala u
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuuel u cxemsl: «I'eocdepsr 3emnn», «Kpyropopor azora B npupoae», «Kpyrosopot
yriaepoaa B nmpupoae», «Kpyrosopor kucinopona B npupone», «KpyroBopor Bozbl B IpUpoOe»,
«OcHoBHBIE OuOMBI cymmny, «Kiumarundeckue mosica 3emum», «Tywapay, «Taiiray,
«CMmemannbii  secy, «lllupokomucTBeHnubiii necy, «Ctemb», «CaBaHHa», «IlyCThIHSY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repbapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL. Bo3jaeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3AyIIHOW cpenpl. OxpaHa Bo3qyxa. 3arpsi3HeHHWE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienne nousel. OXxpaHa OYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpOIIOTEHHOE  BO3JCMCTBHE Ha pPACTUTENbHBIK M KMBOTHBIM Mmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHbIE MPUHIUIBI OXPaHbl NMpUpobl. KpacHble KHUTH.
Oco60 oxpansiembie npupojnsie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYECKUE
MapKH.



OcHOBHbBIE TPUHIIUIIBI YCTOMYMBOIO Pa3BUTHUS YeIOBEUECTBA W MPHUPOAbI. ParronanbHOe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emnu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3HCa
U €r0 BEpOSITHbIEC OCIEACTBHS.

Pa3BuTHe METOJAOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
aHepeemuke. buonocuyeckoe pasnoobpasue u duopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem U cnocooo8 Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpyxkyus mopckux u HazemMHbIX 9KOCUCTNEM.

JleMoOHCTpaL U

Tabmuupl u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre ruapocheps,
«3arpszHenune mouBbl», «[lapuukoBbiii  3ddekT», «Ocobo oxpaHseMble MPUPOAHbBIE
TEPpUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaguu  OXpaHSIEMbIX pPACTEHWH W IKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3ysbTaTaM OCBOCHHUS OOYYaIOIIUMHKCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMUYHOCTHBIE, METAIIPEIMETHBIE U TPEIMETHbIC.

B cTpykType JIMYHOCTHBIX PE3yJibTATOB OCBOEHUS MPOTrpaMMbl IO OMOJIOTMH BbIIEIEHBI
CIIEAYIOIINE  COCTAaBIIAIONIME: OCO3HAaHHUE OOYYaIOUIMMHCA  POCCHHCKOM  Ipa)IaHCKOU
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOOINPEIEICHUIO,
Hanuyue momusayuyu K OOyUEHUIO OUOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPECHHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH U MCTOPUUYECKUX TPAJAMLUNA pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
OMOJIOTHYECKOTO  OOpa3OBaHMsl, Haluuue NPABOCO3HAHUS  DKOJIOTHUECKOH  KYJIbTYpHI,
cnocobHoCmu cmagums UEIN U CTPOUTH JKU3HEHHBIE I1JIaHBI.

JInuHOCTHBIE PE3yabTaThl OCBOCHUS MPOrpamMMbl 110 OMOJIOTMM JOCTUTAIOTCSA B €IUHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHM, IPUHATHIMHU B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IIpoleccaM CaMOIIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPA3BUTHSI, Pa3BUTHsI BHYTPEHHEW MO3MLMU JIMYHOCTH, ATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEIOBEKY TpyAa U CTaplieMy NOKOJIEHHUIO, B3aUMHOIO
YBaOXEHUS, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O W  TPaJULUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIMYHOCTHBIE PE3yNabTaThl OCBOSHHS YU€OHOTO mpenMeTa «bHoiorusy ITOMKHBI OTPaXkaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOLIUXCsl PYKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIUEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlil, IO3UTHUBHBIX BHYTPEHHHX
yOeXaAeHUH, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM ILIEHHOCTSIM  pPOCCHIICKOro  oOIIecTBa,
pacivpeHue >KU3HEHHOTO OIbITa M OMNBITa JESTENIbHOCTH B MPOIECCE pean3alii OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCcKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMM  00ydYaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O YJIeHa POCCUICKOI0 OOIIECTBA;

OCO3HaHME CBOMX KOHCTHUTYLIMOHHBIX IpaB M OO0S3aHHOCTEH, YBa)KeHHE 3aKOHA U
MPaBONOPSAJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH JIE€ATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U IM03HABATENIbHBIX 3a/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO MO3MIHMIO [0 OTHOUICHHIO K SIBJICHUAM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JICHCTBHSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJEH ¢ pa3sHBIMU YOEXKIEHUSMHU, KYJbTYPHBIMA EHHOCTSAMU U COLUAIBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBINOJHEHHUS YYEOHBIX,
MIO3HABATEJIbHBIX M HCCIEAOBATEIbCKUX 3aJa4, YBAXKUTEIBHOIO OTHOLIECHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOI0 COJIEPIKaHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:



c(hOpMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON WICHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonMHON, TrOpAocTH 3a CBOM Kpai, CBOIO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLIIOE M HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;

[IEHHOCTHOE OTHOULIEHHE K NPUPOJHOMY HACIHEAMI0 U TNaMSATHUKAM IMPUPOJBL,
nocTxkeHusiM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIEHME M pa3BUTHE
OunoI0ruy, NOHMMaHMs 3Ha4€HUsl OMOJIOTUY B IIO3HAHUU 3aKOHOB IIPUPO/BI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0O HApOIa;

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHUS, ’TUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAl[MI0 M IPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pPOJUTENSM, CO3JaHMIO CEMbU HA OCHOBE
OCO3HAHHOT'O NPUHSTHS LIEHHOCTEH CEeMEWHOH XM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOLIEHMUI;

MOHMMAHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOUM NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE IMPOSBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocnuTanus, GOpPMHPOBAHMSA  KYJBTYPbl  310pPOBbS M
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

NOHMMaHME U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pOBOE MUTAHUE,
COOJIIO/IeHHE TUTMEHUYECKUX MPaBWJI U HOPM, COATaHCHPOBAHHBINA PEKUM 3aHATHH M OTABIXA,
perymsipHas ¢u3NyecKas AaKTUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAMWBUAYAIBHOTO W KOJUIEKTUBHOIO 0€30M1aCHOTO
MIOBEJICHNUS B CUTYalUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJEH;

OCO3HAHHE MOCJEACTBUM M HENPUSATHS BPEIHBIX MPHUBBIUEK (YINOTPEOJECHUS aTKOIOoJs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10I00HE;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTHUECKON U COIMAIbHOM HANpPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBATh, IUIAHUPOBATb U CAMOCTOSTENbHO  BBIIOJHATH  TaKylO
JESATEIBHOCTB;

UHTEpEC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHONW JeATeNbHOCTH, YMEHHUE COBEPILATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaTn30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHHUIO U CaMOOOpPA30BAHUIO HA MPOTSHKEHUU BCeil
KU3HU;

7) 3KOJI0rN4YeCKOr0 BOCIIMTAHMSA:



9KOJIOTHYECKHU 11e71eCO00pa3HOe OTHOIIEHUE K IMIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKON KYIbTYphl: MPUOOpETEHHE OIbITAa IIAHUPOBAHUS
IOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEACTBUH ISl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME INI00AIBHOrO XapakTepa 3KOJ0rMYECKUX IPo0sIeM U IyTel UX pelIeHus;

CHOCOOHOCTH HCIIOJIB30BaTh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
IpU PEHICEHUH MPOoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM IPUPOAONOIb30BaHUEM (COOIIOCHNE
IpaBUJI MOBEJCHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE JEHUCTBUM, NPUHOCAIIMX BpEI OKPYKAOLICH NPUPOIHOM cpene,
YMEHME NPOTHO3UPOBATH HEOJIArONPUATHBIE SKOJIOIMUECKHUE IOCIEACTBUS IPEIIPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HQJIMYUE PA3BUTOrO HKOJOTHYECKOTO MBILIUICHUS, SKOJOTHYECKOW KYJIBTYpbl, OIbITa
JESTEIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHOM IpAKTUKE, TFOTOBHOCTU K YYacTHIO B
IPAaKTUYECKOH 1eATEIbHOCTH 3KOJIOTHYECKON HallPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSL HAayKd M OOILIECTBEHHOM MpAaKTUKU, OCHOBAHHOIO Ha JUAJIOIEe KYJIbTYD,
CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKON KYJIbTYphl KaK CPECTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cnenu(uku OMONOTMM KaKk HAyKd, OCO3HaHHMA €€ poiu B (HOPMUPOBAHHU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUs 00 OKpyKarolleM
MHUpEe KaKk O €IUHCTBE IpUPOAbI, YelOBeKa U oOIecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEHUsI TPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTH OMOJIOTHM JJII COBPEMEHHON LMBWIM3ALMU: O0eCreueHus
HOBOT'O YPOBHS pa3BUTHsI MEIAMILMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA IyTeH BBIX0J1Aa U3 II100AIbHBIX
HKOJIOTMYECKUX NPOoOJieM U oOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHIO, PAllUOHATIBHOMY
MCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS 00l
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOW YacTH (PYyHKIIMOHAIBbHON
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMoil Ipu U3y4eHUU OUOJIOTHH;

MOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJy4aeMble 3HAHUS JJIs aHalIW3a M OObBACHEHHs SBJICHUH
OKPY’KAaIOIIEr0 MHpa M HPOMCXOJAMIMX B HEM H3MEHEHMH, yMEHHE JaenaTb OO0OCHOBAaHHBIE
3aKJIIOYEHUSI Ha OCHOBE HAy4YHbIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOJTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po0JeM B peaibHbIX KU3HEHHBIX CUTYalLUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH N1eATeNbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEephHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAaHMM MO OHOJOIMH B COOTBETCTBUH C IKHU3HEHHBIMH
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHbie pe3ylbTaThl OCBOEHUSI ydeOHOro mpeamera «bHOJIOrUsS» BKIIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXTnpeIMeTHbIC) O0ICHAYYHBIE TIOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJIEHUE, TPOIECC, CUCTEMa, HAy4YHbIM (akT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJJOBaHMEe, HAOII0JEHNE, W3MEpPEHHUE, SKCIEPUMEHT M JIpyrHue); YHHBEpcalbHbIC
yueOHbIe JeHCTBUS (IMIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), 00ECIICUNBAIOIINE
dbopMupoBanrue (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHOW KOMIIETEHITUM OOYyYaIONTUXCS,
CIIOCOOHOCTh oOyuaromuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JAEWCTBUS B I103HABATEIbHOU U
COLIMAJIbHON IIPAKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YpOBHE CpEIHEro oO0mero oOpa3oBaHHs Y
oOyuaromierocsi OyayT chopmupoBaHbl MO3HABATEIbHBIE YHUBEpCAIbHbIE yueOHbIE NEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHbIE Y4eOHbIE JEWUCTBUSA, PETYJIATUBHBIE YHHUBEpCAIbHbBIC
y4eOHbIe JIeHCTBHUS, COBMECTHAS 1A TEILHOCTb.

MertarnpenMeTHbIE pe3yNbTaThl OCBOSHHS MPOTPaMMBbl CpeIHEro oO0Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATH IMPOOJIEeMY, paccMaTpuBaTh &
BCECTOPOHHE;

UCIIONIb30BaTh MPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHUs1), PaCKPbIBaTh CMBICT OHOJOTHYECKHX
MOHSITHI (BBIICIIATH HX XapaKTEPHBIC MPU3HAKK, YCTAHABIIUBATE CBS3H C JAPYTUMHU TOHITHSIMH);

OTIPE/ICIIATh TEIHM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IENISIMU;

UCIIONIb30BaTh OMOJIOTMYECKUE TOHSTHUS Uil OObsACHEHUs (AKTOB M SBICHUN >KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKJCHHUS (MHIyKTHUBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIEC CPEACTBA JUIS MPEICTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaxX, a TaKKe MPOTHBOPEUMM PAa3HOTO PoOJa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IUIAH PEHICHHs TPOOJIEMBI C YUETOM aHAIN3a UMEIONINXCS MaTepruaTbHBIX
¥ HEeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBHE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pPadOTy B YCJIOBHSIX pPEaTbHOTO, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PENICHUH XU3HESHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBUS:



BJIQ/IETh HABBIKAMH y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspelieHus: npoodsieM, CrOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY METOIOB
pelIeHUs] NPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB I103HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, PEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUH YYEOHBIX M COIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BbIABUIATH
rUnoTe’y e€ pelieHusl, HaxOAuUTh AapryMEHTHhl IS JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUM,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh TIOJYYEHHbIE B XOJ€ pELICHHS 3aJauyd pe3yjabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOoca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHANIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHUS B  [IO3HABAaTEJbHYID U  MPAKTHUYECKyl0  00JacTu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE HJEH, MNpPEJIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJIbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCSA B PA3UYHBIX MCTOYHHMKAX HMH(popmanuu (TekcTe yueOHOro mocodusd,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMITbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HENIPOTUBOPEUNBOCTD;

(dopMynHupoBaTh 3ampOChl M TNPUMEHATh Pa3IMYHbIE METOJbl NMPH IOHMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, He0OXOAMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 3a/1a4;

pUOOpETaTh OMBIT HCHOJIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy TNpeACTaBICHUS OHOIOrHYECKOM
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TaOJIUIIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIb30BaTh HAy4YHBIM S3BIK B Ka4eCTBE CpEeJACTBa MpH padoTe ¢ OHUOIOTHYECKOM
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (U3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh W IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIaJIETh HABbIKAMHU pACMO3HABaHUS M 3alIUThl HMHpOpManUH, HHYOPMALIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH A€l CTBUSIMH:

1) obenne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAallore
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI, BBICKA3bIBAThH
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUSI IIpeJylaraeMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCUN);



pacro3HaBaTh HEBepOaJbHBIE CpPEICTBA OOIICHHS, TMOHMMAaTh 3HAYEHUE COIHMATBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOH(PJIMKTHBIX CUTYallUid, YMETh CMSTYaTh KOH(QIUKTHI U
BECTH NIEPETOBOPHI;

BIIAJICTh PA3JIMYHBIMU CIIOCOOAMHU OOIICHUS M B3aUMOJICHCTBHUS, NOHHMMAaTh HAMEPECHHS
JIPYTUX JIFOACH, MPOSBIATh YBOKUTEILHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (opMme
(bOopMyITUPOBATH CBOM BO3PAKECHHUS;

pPa3BEPHYTO M JIOTMYHO M3JIAraThb CBOK TOYKY 3PEHUS C MCIIOJIb30BAHUEM SI3BIKOBBIX
CpE/ICTB.

2) coBMeCTHAasl IeATeJbHOCTh:

MOHUMATh M UCIOJh30BaTh MPEUMYIIECTBA KOMAHJIHON W MHIUBUAYATbHOU pabOTHI IIpU
pelIeHnr OMOIOTHYECKON MpoOeMbl, 000CHOBBIBATH HEOOXOAMMOCTh PUMEHEHUS TPYIITOBBIX
dbopM B3aUMOJICHCTBUSI PU PEIICHUH YICOHOW 3a/1a4u;

BBHIOMPATh TEMATUKy M METOJBl COBMECTHBIX JEHCTBHA C Y4ETOM OOIMX HMHTEPECOB
BO3MOKHOCTEH Ka)KJA0T0 WICHA KOJUICKTHBA,

MPUHUMATh LIEJIM COBMECTHOW JESATEIbHOCTH, OPraHW30BbIBATH W KOOPJAWHHUPOBATH
JEUCTBUSA 10 €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JACHCTBUM, PACIpPENesATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHIbI B OOIIUI pe3ysIbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE MPOEKTHI, OLIEHUBATh MJIEH C IMO3UIMU HOBHU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYILECTBJISATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHTYaILMSX,
MPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU J1€HCTBUAMM:

1) camoopranu3amus:

WCIIOJIH30BaTh OMOJIOTMUECKUE 3HAHUS [UIS BBISIBJICHUS TPOOJIEM M HMX pEIICHHS B
JKU3HEHHBIX U yUYEOHBIX CUTYyAIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKHUX 3HAHUI 11€IeBbIe U CMBICTIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M IOCTYyNKAaX IO OTHOLIEHUIO K XKUBOW MPUPOJE, CBOEMY 3JI0POBBIO M 310POBBIO
OKpYKaroIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MMO3HABATEIBHYIO JESITEIBHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh U (GOPMYyTUPOBaTH COOCTBEHHBIE 3aJauyud B 00pa30BaTENbHON JEATEIbHOCTH U
JKU3HEHHBIX CUTYalLMSIX;

CaMOCTOSITEJIbHO COCTABJISITh TUIAaH PEIICHUs MPOOJIEMBI ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacumpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHUN;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OIICHUBATDH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaThH POPMHUPOBAHUIO U TIPOSBICHUIO ITMPOKOM APYAULIUN B Pa3HBIX 00JIaCTSIX
3HAHMIA, TOCTOSTHHO TIOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYaIlUMsIM, BHOCHTHb KOPPEKTHUBHI B JIEITEIBHOCTH, OIICHHBATH
COOTBETCTBUE PE3YJIBTATOB LEISAM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JACHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, HCIIOIB30BATH MPUEMBI pedIIeKCUU
JUISL OLIGHKU CUTYalllH, BBIOOPA BEPHOTO PEILICHHUS;

YMETb OI[EHUBATh PUCKHU U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C IMO3ULMU APYrOro YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

[IpenmerHble pe3ysbTaThl OCBOEHUS COAEp)KaHUs ydeOHoro npenmera «buonorus» Ha
yri1yOJa€HHOM YpOBHE OpUEHTHPOBAHBI Ha obecnieueHre npoGuiIbHOro o0yueHust 00yqarommxcs
Oouonornu. OHM BKIIOYAIOT: creUu(UYEcCKUue sl OHOJOTMM HAy4YHbIE 3HAHHS, YMEHUS |
CrocoObl JEMCTBUIM 1O OCBOEGHMIO, HMHTEPHpPETAMd U IpeoOpa3OBaHMUIO 3HAHUM, BUIbI
NEeSITEIbHOCTH MO TOJYYEHUIO HOBBIX 3HAHUM M MX HNPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeamerHble pe3ynpTaTsl IPEACTABIECHBI 110 T0J1aM
U3Y4EHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 kaacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MecTe U PoJId OHMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUH E€CTECTBEHHO-HAYYHOM KapTUHbl MHpA, B IIO3HAHUU 3aKOHOB MPHUPOABI U
pelieHny podieM paloHaIbHOIO IPUPOIOIOIb30BaHUS, O BKJIAJIE POCCUMCKUX U 3apYOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIOYAET: OCHOBOMOJAraroline
OMOJOTMYECKHEe TEPMHUHBI U TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, IrOMeocTas,
caMOperyJsilysl, CaMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, N3MEHYUBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetouHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpoOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o neHTpax
MHOT000pa3usl U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOrO MOKOJIEHUS, pacIIEIJIeHHUs, YUCTOThl FaMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HacleACTBeHHOM wu3aMeHunBocth H. M. BaswiioBa), mpuHUIHIBI
(KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAY4YHOI'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJOTHYECKUX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOIII0ICHHE, SKCTICPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHHI,
’KUBOTHBIX U YE€JIOBEKA, CTPOCHHUSI OPraHOB U CUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIONMX B OpraHU3Max pacTeHHH, >XUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
OposxeHHst, aBTOTPO(HOr0 M reTepoTpo(HOro TUMOB MUTAHHS, (POTOCHHTE3a M XEMOCHUHTE3a,
MUTO3a, Meii03a, raMeToreHesa, IMOprUoreHe3a, MoCTIMOPHOHAIBHOIO PAa3BUTHS, Pa3MHOKEHUS,
WHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T€HOB, IeTepo3uca,
UCKYCCTBEHHOT'O 0TOOPA;



YMEHHME YCTAHABIMBATh B3aMMOCBS3M MEXAY OpPTaHOMJAAMU KIETKH M UX (PYHKIHIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEeW W X (QYHKIUIMHU, MEXy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHMi, >KUBOTHBIX M YEJIOBEKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OpPraHOB M HX
GyHKIUSAME, MEXAY JTanaMu oOMeHa BEHIECTB, dTamaMH KJIETOYHOIO IMKJIa U KU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHUE BBISBIISATH OTIUYUTENIBHBIC NMPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUYECKUX TPYIIIL;

yYMEHHUE pelaTh OWOJIOTHYECKHE 3a/]a4H, BBISABISATh MPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXJy HCCIEyeMbIMU OHOJOTHYECKUMH TpOIeCCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE padOThI, COONIIOMATh MpaBHia TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYI0OBaHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPSITh HUX OKCIEPHUMEHTAJIbHBIMU CpPEICTBaMH,
dbopMynupys 1elb UCCeI0BaHus, aHATM3UPOBATh MOJYYCHHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B Y4EOHO-HCCIENOBATEIbCKONW padoTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, W IyOJUYHO MPEACTABIATH
MOJTy4YEHHBIC PE3YJIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeOBaHUN B o0nactu
Ouosornu W MeIWIUHBI (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
W3MEHEHHE TeHOMa M CO31aHNEe TPAHCTEHHBIX OPTaHNU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOp OyAyIeil mpodeccuoHaNbHON AeITeIbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIIbCKOTO XO35SHUCTBA, MHUILIEBON
NPOMBIIIICHHOCTH, YIIyOJNATh TIO3HABATENbHBI HMHTEPEC, HAINpPaBICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOro 00pa3oBaHUs B
OpraHu3alUsaX CPEeAHEro NPOPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenmerHble pe3yabTaTbl OCBOEGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHHWI O MECTE M POJIM OUOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
OPUPOJBI U PEIIEHUHN HKOJOTHYECKUX MpOOJeM 4YeloBeYecTBa, a TAaKKe B PEIIEHHUU BOIPOCOB
palMOHAIFHOTO TPUPOIONONBG30BaHUs, W B (POPMHUPOBAHUHM IEHHOCTHOTO OTHOIICHHUS K
npupose, OoOLIECTBY, YEJIOBEKY, O BKJIaJIle POCCHUHCKHUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pasBUTHE OMOJIOTHY;

yYMEHHUE BIa/leTh CUCTEMOM OMOJIOTMYECKUX 3HaHUM, KOTOpas BKIIIOYAET ONpPEJesICHUS U
MOHMMaHHUE CYINTHOCTH OCHOBOTIOJATAIOMINX OWOJIOTUYECKAX TEPMHHOB M TIOHATHHA (BUI,
sKocucTteMa, Owuocdepa), Oumosormuyeckue Tteopuu (dBomonMoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBoiouuu), yueHus (A. H. CeBepuoBa — 0 MyTsX M HalpaBJIEHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbI (TeHeTHYeCKoro paBHoBecus Jx. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoactBa K. M. bopa), mpasuna (Muanmyma lO. JInbuxa,
AKOJIOTHYECKON MUPaMUIbl YHEPTUHN ), TUITOTE3bI (TUmoTe3a «mupa PHK» V. I'unGepTa);

YMEHHE BIAJETh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHWS, WCIONb3yeMbIMH B
OMOJIOTHYECKUX HCCIICOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMNHMCaHUE, H3MEpeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOINOIEHHBIX W3MEHEHHH B
IIPUPOJIE;

YMEHME BBIACIATh CYLUICCTBEHHbIE INPU3HAKU: BUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
O6uocdeppl, CTaOMIM3UPYIOILEro, MABMXKYILEIO U Ppa3pblBAIOIIEr0 €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISALUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpele OOMTaHMs, YepeOBaHUs
HaIpaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTA BELIECTB U IIOTOKA YHEPIHH B SKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBAaThb B3aUMOCBA3M MEXAY IPOLECCAaMU HBOJIOLUM, JBUXKYILIUMHU
CHJIaMH aHTPOIOr€HE3a, KOMIIOHEHTAaMH Pa3JIMYHbIX HKOCHUCTEM U MPHUCIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTIUYUTENbHBIC IPU3HAKH )KUBBIX CUCTEM, IIPHCIIOCOOIIEHHOCTH BUIOB
K cpeie oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBs3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOINOI€HHBIX U3MEHEHHH B IKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE WCIOJIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHIECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl J0OKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMAaTUYECKUX TIpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHME pellaTh OUOJIOTMYECKUE 3a7aud, BBIBISATb NPUYUHHO-CIIEICTBEHHBIE CBSA3HU
MEXIy HUCCIeAyeMbIMH OHOJIOTMYECKUMHU IHpOLlecCaMM U SBJICHMUSMH, J€1aTh BBIBOJABI U
IPOTHO3bl HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHME BBIIOJIHATH JJAOOpPATOpPHbIE U MpPAKTHUYECKHE padOThl, COOJIIOATh MpaBWia MPHU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

YMEHHUE BBIIBUraTh TUIOTE3bl, MPOBEPATb HUX HSKCIEPUMEHTAIBHBIMU CPEJICTBAMHU,
bopmMynupys 1eNb UCCIIeI0BaHUs, aHAIM3UPOBATh NOJIYUECHHbIE PE3Y/IbTaThl U JIeJIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIEIOBATEIHCKON pabdOTe MO OMOJIOTUM, DKOJIOTHH U
MEAMIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX Hay4HbIX OOIIECTB, M MYOJMYHO MPEACTaBIATh
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUYEHUYECKUX KOH(EpEeHIUIX;

YMEHHME OLICHMBAThb TUIOTE3bl M TEOPUHM O IPOUCXOKIACHUM IKU3HHU, YEIOBEKA U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpEeAOTBpAIlEHUs INI0OATbHBIX
U3MEHEHUH B buocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHalbHON 1EATEIbHOCTH B
o0mactd  OMOJOTMM, OSKOJOTMH, TPHPOJONONIBL30BAHMS, MEIUIUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUU, CEIHCKOTO XO35AWCTBA, MUILIEBOM MPOMBIIIEHHOCTH, YIIyOIsaTh
MO3HABATENIbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJODKEHHE OMOIOTMYECKOro o00pa3oBaHUs B OpraHU3ALUSAX CpEIHEero
npo¢eCcCHOHATIBHOIO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoJsnuecTBO 4acoB JJIeKTPOHHbIE
HaumenoBaHue pa B U TeM u¢poBbI
Ne ni/m HporpaMmbi pasAeito ¢ Beero Kourposbnbie IIpakTHyeckue glé p?:f 003 aT:‘?IbHH e
padoThI padoThI pecypebi
1 buonorus xkak Hayka 1
2 JKuBbIC CHCTEMBI M X U3y4YEHHUE 2
3 buonorus knetku 2 0.5
4 XHUMHYECKasi OpraHU3aIus KJICTKA 10 1
5 Ctpoenue u GyHKIMH KICTKH 8 2
6 OOMeH BellecTB U MpeBpalleHrue YHEPTUH B 9 1
KJIETKE
7 HaCJIeIlCTBeH}fa?I uHpOpManus U 9 05
peanuzanus e€ B KJIETKE
8 JKu3HEHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIMH OpraHu3MOB 17 1.5
10 Pa3smHOeHue u pa3zBUTHE OPraHU3MOB 8 1.5
11 I'enetnka — HayKa 0 HaCJIEICTBEHHOCTH U 5 05
W3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYHNBOCTH 6 1
14 I'eHeTHka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 broTtexHoIOTHs M CHHTETHYECKast OMOJIOTHSI 4
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 13




11 KIIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBaHue pa B U TeM u¢poBbI
Ne ni/m HporpaMmbi pasAeito ¢ Beero Kourposbnble IIpakTHyeckue E)I% p?:f 003 aT:.?IbHH e
padoTshI padoThI pecypebi
1 3aposkJeHNe U pa3BUTHE IBOJTIOLMOHHBIX 4
MPEJICTABICHUI B OMOJIOTHI
2 Muxkpo3BoIIOLHs U €€ PE3yJIbTaThl 14 2
3 MaxpodBOJIOIHS U €€ Pe3yIbTaThl 6
4 [IpoucxoxaeHne 1 pa3BUTHE KU3HA HA 15 15
3emuie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIOTHS — HayKa O B3aUMOOTHOIIICHUSIX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYXKaroIei cpeoit
7 Opranusmel U cpeia 0OUTaHus 9 15
8 DKOJIOTHS BUJIOB U TOMYJISIIUN 9 0.5
9 DKoJorust cood1ecTB. DKOJIOTHYECKUE 12 05
CHCTEMBI
10 buocdepa — rmobanbpHas s3xocucTema 6
11 YenoBek U OKpysKarolas cpeja 6
12 PesepBHOE Bpemst 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




n/n

HOYPOYHOE IINTAHUPOBAHMUE
10 KITACC

Tema ypoka

KoanuecTBo 4acoB

Bcero paboT

KoHnTpoJbHbie

bl

IIpakTHYeckue
padoThI

Jlara
U3yYCHUS

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

buomnorus kak KOMIIJICKCHAsI HayKa U KaK
4aCTb COBPCMCHHOI'O 06I_HGCTB8

JKuBrle cUCTEMBI U UX CBOMCTBA

YPOBHeBafl opraHu3anyi )KUBbIX CUCTCEM

0,5

A wWN R

Hctopust OTKpBITUS U U3YUEHUS KIIETKH.
Knerounas Teopus

MeTo/1pI MOJIEKYJISIPHON M KJIETOYHOM
ouonoruu. [Ipaktuyeckas pabora
«M3yueHne MeTo10B KIETOYHOH OHOJIOTHH
(xpomatorpadusi, anexrpodopes,
TuddepeHMaIbHOe HEHTpU(YTUpOBaHHUE,
[TLIP)»

T

0.5

XUMHYECKUHN COCTAB KJIIETKU

MuHepaJibHbI€ BEeIlleCTBa KJIETKHU, UX
Ouosoruyeckas poiib

Opranuyeckue BEeIEecTBa KIETKU — OEJIKU.

JlaGopatopHas pabota «OOHapyxeHue
O€JIKOB C IIOMOIIBI0 KAYECTBEHHBIX
peaKuuii»

CgoiicTBa, K1accupuKanys U GyHKIUN
0enKoB

0.5

10

Opraandeckue BenecTBa KISTKH —
YTJIEBOIbI




OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —

11
JIUTIH B
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlabopaTtopHas pabora «HcciaenoBanue 05
HYKJIEMHOBBIX KUCJIOT, BBIJICJIEHHBIX U3
KJIETOK Pa3JIMYHBIX OPTaHU3MOB)
Crpoenue u pynkuuu ATO. [pyrue

13
HykieosuaTpudocdatel (HTD)

14 CexBenupoanue JJHK. Metoapl
TeHOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeTo/1bl CTPYKTYPHOM OHOIOTHH

16 Tuns! knetok. [IpokapuoTnueckas KieTka
CrpoeHue 3yKapuOTUYECKON KIIETKH.

17 [IpakTuyeckas pabora «M3ydueHue cBOiCTB 0.5
KJIETOYHOM MEMOpPaHbI»

18 IToBepXHOCTHBIN anmapar KJICTKH
OaHoMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [IpakTuueckas pabora «M3yuenue 05
JIBYDKEHUS [IUTOIIIa3Mbl B PAaCTUTEIbHBIX
KJIIETKax»
[TomryaBTOHOMHBIE OPTaHOU/IBI KIIETKH:

20 MHUTOXOH/IPHH, TIaCTUIbI. JITabopaTopHast 05
paborta «MccnenoBanue mia3Monnsa u
JIeTIa3MOJIN3a B PACTUTENIBHBIX KIETKAX)»

21 HemeMOpaHHbIe opraHou bl KJIIETKH

22 Ctpoenue u QyHKIHMH s]ipa 0,5
CpaBHHTEIbHAS XapaKTEPUCTHKA KIIETOK

23 sykapuoT. JlaboparopHas pabota 05
«/3ydeHne CTpOeHUS KIETOK Pa3InYHbIX '
OpPTraHUu3MOB»

24 ACCUMMIISILIAS U TUCCUMMIISILINS — JIBE

CTOPOHBI MeTaboan3Ma. THunsl oOMeHa




BemecTB. JlabopaTopHas pabora
«M3yveHune KaTaTuTHYeCKOW aKTHBHOCTH
(dbepMeHTOB (Ha IpUMepe aMUIIa3bl WIH
KaTaJia3bl)»

DepMEeHTaTUBHBIN XapaKTep peaKnii
KJIETOYHOro MeTabonu3ma. JlabopaTopHas

25 pabora «3yueHue ¢pepMeHTaTUBHOTO 1 0.5
paciiernieHust IepoKCHaa BOIOpO/ia B
pPaCTUTEIbHBIX U JKUBOTHBIX KJIETKAX)

26 benku-akTHBaTOPhI U OCIKU-UHTHOUTOPBI 1

27 ABTOTpOGHBII THI OOMEHa BEIIECTB 1

28 ®DoTOCHHTE3 1
Xemocwuntes. Jlaboparopras pabora

29 «CpaBHeHHE MTPoLIecCOB (POTOCHHTE3A U 1 0.5
XEMOCHHTE3a
AnaspoOHBIe OpraHu3Mbl. Buibl OposkeHust.

30 JlaboparopHnas pabota «CpaBHEeHUE 1
MIPOLIECCOB OPOKEHUSI U JIBIXAHHSI

31 AspoOHBIE OpraHU3MBbl. JTallb 1
SHEPreTHIecKoro ooMeHa
DHeprus MeMOpPaHHOTO TpaIueHTa

32 npoToHoB. Cunte3 AT®: pabora 1 0,5
poTOHHOU AT®-cuHTAa3bI

33 Peakuuu MaTpuyHOro cCMHTE3a 1

34 Tpanckpunuus — marpruunslii cuaTe3 PHK 1

35 TpaHcusus u e€ Tarbl 1

36 Konnposanne amuHokucior. Poib 1
pubocom B OMOCHHTE3€e Oelka

37 Opranuzanus reioMa y mpoKapuoT u 1
JYKapuoOT

38 MonekynsipHbIe MEXaHU3MBI YKCIPECCHU 1 0,5

TE€HOB Y 3YKapuOT




Bupycsl — BHekseTOUHBIE (POPMBI KU3HU U

39 obsuraTHbIe MapasuThl. [IpakTuueckas 1 0.5
pabota «Co3iaHue MOJENHU BUPYCa»

40 Bupycusie 3a6OJIeBaIU{I/I$I YeJI0BEKa, 1 0,5
YKUBOTHBIX, PACTEHUN

41 HanoTrexHoi0rnu B OMOJIOTUH U MEIUIINHE 1

42 JKu3HEeHHBIN UK KIETKH 1

43 Matpuunsiii cunate3 JJHK 1
Xpomocomsl. JlTaboparoprast pabota

44 «M3yueHue XpoMOCOM Ha TOTOBBIX 1 0.5
MHUKpOIIpEnapaTax»

45 JleneHue KJIETKM — MHTO3 1
Tunel kneTok. KapuokuHes U IUTOKUHES.

16 JlaGopaTtopHnas pabora «Habmronenue 1 05
MHTO32 B KJIIETKaX KOHYHMKA KOpPEIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpenapaTax)»

47 Peryisiiiust >KU3HEHHOTO ITUKJIA KJIETOK 1

48 OpranusMm Kak eJMHOE LIEJI0e 1 0,5

49 Txanu pacrenuil. Jlaboparopnas pabota 1 05
«M3y4yeHne TKaHeH paCTCHUIN»
TkaHU )KHUBOTHBIX U Y€JIOBEKA.

50 JlaGopaTtopHas pabota «M3y4ueHue TKaHen 1 0.5
YKUBOTHBIX)
Opransl. CucteMsl opranoB. JlaboparopHas

o1 pabora «/3ydyeHne opraHoB IIBETKOBOI'O 1 0.5
pacTeHHsI»

52 Ornopa Tena opraHu3MoB 1

53 JIBuKeHNE OpraHu3MoOB 1

54 [Intanue opraHu3mMoB 1

55 [TuTaHue MO3BOHOYHBIX YKHBOTHBIX. 1

HI/II_I_ICBapI/ITeJ'IBHaSI CUCTEMA YCIIOBCKAa




56 JlpIxaHue opraHu3MoB 1
57 JlpIxaHue mo3BOHOYHBIX )KUBOTHBIX U 1
YesoBeKa
58 TpaHcopT BENIECTB y OPraHU3MOB 1
59 KpoBeHocHas cucTemMa MO3BOHOYHBIX 1
KUBOTHBIX U YEJIOBEKa
60 Briienenue y opranuzMoB 1
61 3ammura y OpraHu3MoB 1
62 NMMyHHas cucTeMa 4eioBeKa 1
63 Pa3nipaxuMocTh U perysinus y 1
OpPTraHu3MOB
64 I'ymopasnbHast perynsinus 1 9HI0KpHHHAS 1
CHCTEMa KUBOTHBIX M YEIIOBEKa
65 ®DopMbl Pa3MHOKEHHUST OPTaHU3MOB 1
66 [TomoBoe pa3MHOKEHUE 1
67 Meiios 1
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 HOJIOBBIX KJIeToK. JlabopaTopHas pabora 1 05
«3y4ueHne CTpOeHHS MOJOBBIX KIETOK HA
TOTOBBIX MUKpOIIpenapaTax»
69 WNHauBHyabHOE pa3BUTHE OPTaHU3MOB — 1
OHTOTEHE3
70 3akiaaKka OpraHoB U TKaHEH U3 1 0,5
3apOJIBILIEBHIX JTUCTKOB
Poct u pazBuTHe JKUBOTHBIX.
71 JlaboparopHas paboTa «Br,ls[Bneime 1 05
MPU3HAKOB CXOJICTBA 3apO/IbIIIEeH
MIO3BOHOYHBIX JKHBOTHBIX)
PasMHOXeHUE U pa3BUTHE PACTCHUM.
72 JlaboparopHas pabota «CTpoeHHE OPraHOB 1 0.5

PAa3MHOKCHHSA BBICIIUX paCTCHHﬁ))




I/ICTOpI/ISI CTAaHOBJICHUA U Pa3BUTHA

73 1
TeHETUKHU KaK HAyK1
OcCHOBHBIE IOHATHS U CUMBOJIBI T€HETUKH.
74 JlaboparopHas pabota «JIpo3oduiia kak 1 0.5
00BEKT TeHETUYECKUX UCCIIeIOBAaHUII»
3aKOHOMEPHOCTH HACJIeI0BaHUS
NpU3HAKOB. MOHOTHOpUIHOE
75 ckpemuBanue. [Ipaktudeckas padbora 1 0.5
"H3yueHne pe3ynbTaToB MOHOTHOPUHOTO
CKpeluBaHus y Apo30duibr"
76 [{uTonornyeckue OCHOBBI MOHOTHOPUIHOTO 1
CKpEIIUBAHUS
77 AHanuzupyroiiee ckpeuiuBanue. Hernomnnoe 1
JOMHHHUPOBAHHE
JluruOpuHoe cKpeniuBaHue.
78 [TpakTrueckas pabota «3yuenue 1 05
PE3YJIBTaTOB TUTHOPUIHOTO CKPEIIIUBAHUS '
y 1p030(hUITBI»
79 [{uTonmornyecknue OCHOBBI AUTUOPUTHOTO 1 0,5
CKPEIIUBAHUS
80 CueruieHHOE HacJeI0OBaHUE TIPU3HAKOB 1
81 XpOMOCOMHas TEOPHSI HACIECTBEHHOCTH 1
82 I'enetnka mona 1
83 I'enoTun kak MejI0CTHAS CUCTEMA 1
84 FeHeTqu:CKI/Iﬁ KOHTPOJIb Pa3BUTHUS 1 0,5
PACTCHHIA, )KUBOTHBIX U YEJIOBEKA
85 M3MeHunBOCTh TPU3HAKOB. Busl 1
W3MEHUYUBOCTH
86 MonudukarmonHas "3MEHYHBOCTh 1
BapuarmonHsli ps v BapualimoHHAs
87 kpuBas. JlabopaTopHas pabora 1 0.5

«HccnenoBanue 3aKOHOMepHOCTCﬁ




MOIU(UKATIOHHONH H3MEHUYMBOCTH.
[TocTpoeHne BapuallMOHHOTO psiAa U
BApUALIMOHHON KPUBOM»

88

89

I'enoTunuyeckas U3MEHUMBOCTb.
KoMOunHaTHBHAs N3MEHYHNBOCTE

MyTanuoHHast “3MEHYHUBOCTb.
[IpakTuyeckas pabora «MyTtauu y
Jpo30¢uIIBl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

91

3aKOHOMEPHOCTH MYTAI[MIOHHOIO IPOLiecca.
ONureHeTHKa U SMUIreHOMHUKa

['eneruka yenoseka. [IpakTuueckas pabota
«CocTaBiieHUE U aHATIN3 POJIOCIOBHOI»

0.5

92

93

94

MerTtoansl MEAUIIMHCKON NeHETUKHU

3HaueHME MeﬂHHHHCKOﬁ I'CHCTHUKHU B
npeaoTBpallicHUU U JICHCHUN I'CHCTUYCCKUX
3a00J1€BaHNH YeI0OBEKa

OcCHOBHBIE TIOHATHUS CEIEKITHH.
JlaGopaTtopHas pabota «3ydeHue copToB
KYJIBTYPHBIX PACTE€HUN U TIOPOJ] TOMAIITHUX
JKUBOTHBIX)»

0,5

0.5

95

MeTto/1bl ceeKIIMOHHOM paboThI.
JlaGopatopHas pabota «3yueHune MmeTon0B
CEJIEKIIMU PACTCHUIN»

0.5

96

JlocTv>KeHMs CeJIeKIUMN PACTEHUN U
KUBOTHBIX. [IpakTHueckas pabora
«IIpuBUBKa pacTeHHI»

97

CoxpaHeHue, U3yUYe€HUE U UCTIONb30BAHUE
TEHETUYECKUX PECYPCOB

0,5

98

buotexHosiorus kak Hayka u 0Tpacib
npousBojcTBa. [IpakTuyeckas padora
«M3yueHne 00beKTOB OMOTEXHOJIOTUI

0.5




99 OcHoBHbIE HaNpaBJICHUS CHHTETUYECKON

OuoJIoruun 1
100 XpOMOCOMHAsI ¥ TeHHAsi HH)KEHEPHS 1
101 Menunuackre OMOTEXHOIOT NI 1
PesepBHbiii ypok. [ToBTOpeHue,
102 . 1
0000111eHNEe, CUCTEMATH3AINS 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102 5,5 135

I[TPOTPAMME




11 KIIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
[
Jl:;_n Tema ypoka Beero KonrTpoabubie IIpakTuueckue fI[:;'—?EHHH gg[?al;(();]::enbnme
padoThI padoTshI pecypebi
1 OodroniionHast Teopust Y. JlappuHa 1
5 JIBM>KyIIME CUIIbI 3BOJIIOLIUU BUJOB 110 Y. 1
JapBuny
3 Bbopr6a 3a cymecTBoBaHue, €CTECTBEHHBIM 1
Y UCKYCCTBEHHBII 0TOOD
4 dopMUpOBaHUE CHHTETUYECKON TeOpuun 1 0,5
3BOJIIOLIMU
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1
MHUKPO?BOJIOLHUS U MAKPOIBOJOLIHS
6 [Tomynsus — snemMeHTapHas €IMHULIA 1
SBOJIIOLIMH
3aKOH reHeTUYECKOT0 paBHOBEeCHS J[xK.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BbIsiBIEHHE U3MEHYUBOCTH Y '
0co0eil 0IHOrO BUIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIIUN 1
9 Oddext ocHoBarens. Dpdext 1
OyTBUIOYHOT'O TOPJIBIIIKA
10 Murpauyu. M3o0n0muu nonyssuuii: 1
reorpaduyeckasi, OnoJIorudecKas
11 EcrecTBeHHbII 0TOOp — HampaBIAIOMIUN 1
(hakTOp IBOTFOITUHU
12 [TostoBo# 0TOOP 1
[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
13 pe3yJIbTaT MUKPOIBOJIIOLIMH. 1 0.5

JlabopaTtopHas pabota «3ydeHue




apoMop(h030B ¥ HINOATANITAIIUHN Y
pPacTeHUH U YKUBOTHBIX)»

[Tpumepsl pUCIIOCOOICHHI Y OPraHU3MOB:
Mopdonoruueckue, GU3NOIOTHIECKHE,
OMOXMMUYECKHUE, TIOBEICHUCCKHE.

14 JlaGopatopunas padora «IIpucnocobnenus . 05
OpPraHU3MOB U UX OTHOCUTEIIbHAS
1eJ1eCO00Pa3HOCTh
Bun, ero kpurepuu u CTpykTypa.
15 Jlaboparopnas pabota «CpaBHEHUE BHI0B 1 0.5
110 MOP(OJIOTHIECKOMY KPHTEPHIO»
16 CrpykTypa BuIa 1
17 BunoobpazoBanue kak pe3yiabTaT 1
MUKPOIBOJOIUH
18 CBs13b MUKPO?BOJIIOIIMH U STHIEMUOJTIOTUU 1 0,5
19 Makpossomonus. [laneonronornueckue 1
METO/IbI H3YUYCHUS DBOJFOIMH
20 buoreorpadudeckue MeTOAbI H3yICHUS 1
HBOJIIOIIH
OMOpPHOIOrHYECKHUE U CPAaBHUTEIBHO-
21 MOpP(OJIOTHYECKUE METO bl U3YUEHUS 1
HBOJIIOIIH
MonekyapHO-TeHETHYECKHE,
22 OMOXMMHYECKHE U MaTeMaTUYeCKue 1
METOBI H3yUECHHUS DBOJTFOIHA
23 OO01re 3aKOHOMEPHOCTH IBOJTIOIHH 1
24 AnantuBHas paauanus. HepaBHOMepHOCTh 1 0,5
TEMTIIOB ABOJIOIUH
o5 Hay4Hble THTIOTE3BI TPOUCXOXKACHUS 1
KU3HU Ha 3emJie
2 JloHay4HbIe MTPEICTABICHUS O 3aPOKICHUN 1

KHU3HU




OcCHOBHBIE 3TaIlbl HEOPraHNYECKON

27
HBOJIIOLIMU
28 ['unoTessl 3apOXKACHUS KU3HH
Uctopus 3emiin 1 MeTOABI €€ U3YUCHUS.
29 Jlaboparopuas padota «3yueHue u 05
OIMCAaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTraHHU3MOBY
30 HauanbHble 3Tars opraHn4eckon
HBOJIIOLIMU
31 DBOJIIOLIMS 3YKAPUOT
OCHOBHBIE 3TaIbI YBOJIOIIH
30 pacturensHoro mupa. [Ipaktudeckas 05
pabota «/3ydeHre ocoOeHHOCTEH
CTPOCHHS PACTCHHI Pa3HBIX OTIEIOBY»
33 OcHOBHBIE 3TaIlbl BOJIOIUHU )KUBOTHOTO
MUpa
DBOJIOIUS )KUBOTHBIX. [IpakTryeckas
34 pabota «3ydyenune ocooeHHOCTEH 0.5
CTPOCHHSI TTO3BOHOYHBIX YKHBOTHBIX)
35 PazButue xu3Hu Ha 3eMIie Mo spam U
neproam
36 MaccoBble BBIMUPaHUSI — IKOJIOTUYECKUE
KPHU3HUCHI TPOIILIOTO
37 CoBpeMeHHBIH KOTOTUYECKHI KPU3HC, €r0
0COOEHHOCTH
38 CoBpeMeHHas ccTeMa OPraHHYECKOTO 0,5
MPOIILIOTO
39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIITIBI
OpPTraHU3MOB
40 AHTpPOIOJIOTHS — HayKa O YeJIOBEeKe
41 Pa3BuTue npencraBieHuii o

MIPOUCXOXKACHHUHN YCIIOBCKA




MecTo uesioBeKa B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3yuenue ocobeHHOCTEH 1 0.5
CTPOCHHUSI CKEJIeTa YeJIOBEKa, CBA3aHHBIX C
MIPSIMOX OKJICHUEM»
43 JIBMOKyIIIME CUJTBI AHTPOTIOTEHE3a 1
44 CooTHoIIeHHE OMOJIOTHYECKHX U 1
COITMAILHBIX (PAKTOPOB B aHTPOIIOTCHE3E
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a 1
46 [Taneorenerrka 1 najgeoreHOMUKa 1
47 DBOJIIOIMS] COBPEMEHHOTO YeJIOBEKA 1
Yenoseueckue pacel. [IpakTudeckas
48 pabota «3ydueHne SKOIOrHUeCKux 1 0.5
aJanTalnui 4eJaoBeKay
49 MeXTUCIUTUTHHAPHBIC METOTBI 1 0,5
AHTPOIIOJIOTUHU
50 3apoxaeHUE U pa3BUTHE HKOJIOTUU 1
Mertob! 3konoruu. JlabopaTopHas padora
51 «M3ydeHne METOI0B IKOJIOTHIECKUX 1 0.5
HCCIICIOBAHUID)
59 3HaueHUE SKOJOTUICCKUX 3HAHUUN IS 1
YeloBeKa
53 Okonornyeckue GakTopsl 1
Abuotnueckue akropsl. CBeT Kak
54 sKojornueckuit pakrop. JlabopaTopHas 1 05
pabota «BrIsiBIeHHE MPUCTIOCOOTEHUI
OpPTraHHU3MOB K BJIMSIHHIO CBETa»
Abuotnyeckue pakropsl. Temmneparypa
KaK 2KOJIOTHYECKHH (akTop.
55 JlabopaTopHas paboTta «BrisiBieHue 1 0.5

HpI/ICHOCO6HCHI/Iﬁ OpTraHHU3MOB K BJIMSHHIO

TEMITePaTypPhI»




Aobnornuaeckue GpakTopsl. BiaxxHocThs Kak
sKosorndeckuii pakrop. JlabopaTopuas

56 1 0.5
paboTta «AHATOMHYECKHE OCOOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHHS»
57 Cpensl 0OuTaHUsI OPraHU3MOB 1
58 buonornueckue puTMbl 1
59 JKuznennbie GopMbl OpraHU3MOB 1
60 buotnueckue GakTopsl 1
3HaueHue OMOTUYECKHUX B3aUMOACHCTBHIA
61 JUIsL CYIIIECTBOBAHMSI OPIaHU3MOB B Cpelie 1 0,5
oOuTaHus
62 DKOJIOTUYECKHE XapaKTEPUCTUKU 1
MOMYJISITUH
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:
63 YHCIICHHOCTD, TNIOTHOCTh, BO3PACTHAS U 1
M0JIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIH MO YJISIHH:
64 POXIaeMOCTh, IPHPOCT, TEMI POCTa, 1
CMEPTHOCTh, MUTPALIUU
65 OKoJoru4eckasi CTpykTypa nonyJssiiuu 1
66 JInHaMuKa TONYJISIIHAN ¥ €€ PeryIsnus 1
67 KpuBsie pocta 9nCIeHHOCTH TOMYIISIIIHN. 1
KpuBbie BEDKHUBaHHS
DKoJoruveckasi HUIA BU/A.
68 JlaboparopHas padota «IIpucrmocoOnenus 1 0.5
CeMsIH PaCTeHUH K PacCEeIEHUIO»
69 Bua kak cucrema nonyssiuit 1
70 3aKOHOMEPHOCTH TMOBEJCHUS U MUTPALIAN 1
KUBOTHBIX
71 Co00111€CTBO OpraHu3MOB — OHOIICHO3 1
72 DKocHCTeMa KaK OTKpbITasi CUCTEMA 1




KpyroBopor BelecTs 1 NOTOK SHEPTUH B

73 1
JKOCHCTEME

74 OcHOBHbIE MTOKA3aTeNIN IKOCHCTEMBI 1

75 DKOJIOTHYECKUE TTUPAMUJIBI 1

76 N3meHenuns cooOIecTB — CYKIIECCHH 1

77 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 1
03€ep M peK. DKOCUCTEMbI MOpEi 1 OKEaHOB

78 [Ipuponnsie KOCHCTEMBL. DKOCHUCTEMBI 1
TYHJp, JIECOB, CTETIEH, TyCTHIHb

79 AHTPOIIOT€HHBIE 3KOCUCTEMBI 1

80 Ypboskocucremsl. [IpakTuueckas pabora 1 05
«3yuenne u onrcanue ypooIKOCUCTEMBI» '
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 1
9KOCUCTEMAX
MexaHu3Mbl BO3JICHCTBHS 3arpsi3HEHUI

82 pa3HBIX TUIIOB Ha CYyOOpPraHU3MEHHOM, 1 0,5
OpraHU3MEHHOM, TOMYJIAIIMOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obuierianerapaast 0601049Ka 1
3emnn

84 VYuenue B. W. Bepnajackoro o 6uocdepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1
o6uochepsl

86 KpyroBopotsl BelecTs u 1
OMOTEOXUMHYECKUE ITUKITBI

87 3oHanbHOCTH 6uochepsl. OCHOBHBIE 1
OMOMBI CyIIN

88 YcroitunBocTh 6MOCheps 1

89 DKOJIOTHYECKHE KPU3UCHI H UX TTPUYHHBI 1

90 BoszeiicTBue yenoBeka Ha bnocdepy 1




AHTpPOIIOT€HHOE BO3/IEHCTBUE HA

ol PaCTUTENIbHBIN U KUBOTHBIA MU 1

92 OxpanHa nmpupo bl 1

93 OcHOBHbIE MPUHIUIIBI YCTOHYUBOTO 1
Pa3BUTHS YEIIOBEUECTBA U TPUPOIBI
ParmonansHoe mpupoa0noIb30BaHUE U

94 coXpaHeHHe OMOJIOTHYECKOTO 1
pa3zHooOpa3us 3eMiun

95 Q§06meHHe 110 TeMe «MUKpO3BOJIIOLUS U 1
e€ pe3ynbTaThl»

96 Q§06meHHe 1o TeMe «MaKpo3BOJIIOLHUS U 1
e€ pe3ynbTaThl»

97 O606mmenue no Teme «IIpoucxoxaenue u 1
pa3BUTHE )XKU3HU Ha 3emiiey

98 O6o6menne no Teme «IIpoucxoxaenue 1
Yell0BeKa — aHTPOIIOTEHE3»

99 O60061eHne o Teme «IKOJIOTUsl — HayKa O 1
B3aMMOOTHOUICHUSAX OPTaHU3MOB)

100 O60061meHne o TeMe «Opraius3msl U cpea 1
OoOUTaHUS»

101 O606meHIEe 1o TeMe «IKOJIOTHS BUJIOB U 1
TIOMYJISIIIAI

102 O6o006menue no Teme «brocdepa — 1
rJ100aJbHast IKOCHCTEMA

OBUIEE KOJIMYECTBO YACOB I1O 102 35 75

I[TPOTPAMME







YYEBHO-METONMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3SATEJIBHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

* buonorwus, 10 xknacce/ Beiconkas JI.B., J{pmvmmr I'.M., PyBurackuii A.O. u
npyrue; nox pegakuuent lllymuoro B.K., Jpimmuna ['"M., Akunonepnoe
obmectBo «M3aatenbeTBo «IIpocBemenner

* buonorwus, 11 xnacce/ bopoaun I1.M., e .M., Cabnuna O.B.; mox
penakiueit lllymaoro B.K., JIpimmuia .M., AkiimoHepHoe 00I111eCTBO
«3narensctBO «IIpocBenienre»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka IJOK
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