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HOSACHUTEJIBHAS 3AIIUCKA

[Iporpamma no yuebuomy npenmery "buonorus” (ganee - 6M0JI0TH) HA YPOBHE CPEIHETO
obmero obpazoBanus pazpadborana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«006 oOpazoBannu B Poccuiickoit depepanun»y, ®I'OC COO, Konmeniuu mnpenomaBaHus
yuebHoro npeamMera «bruosorus» 1 OCHOBHBIX MOJIOKEHHH (penepanbHOi paboueil mporpaMmbl
BOCIIMTAHHUS.

Yueonslii mpeamet «buonorusy yriayonéunoro ypoBas uzydenus (10—11 kimaccer) sisieTcst
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcrecTBeHHO-HaydHble peaMeTsh». CoraacHo
nonoxeansM PI'OC COO npoduipHble yyeOHBIE NMPEIMETHI, W3ydaeMble Ha YIIyOJIEHHOM
YPOBHE, SBIAIOTCSA crocoboM nuddepeHnanuy oO0y4eHUusT Ha YPOBHE CpeaHero oOIIero
o0pa3oBaHMs U MPU3BAHBI 00ECIEUUTh PEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIMM, CPEeTHUM
o0ummM, cpeaHuM MpodeCcCHOHaIbHBIM U BBICHIMM OOpa3oBaHHeM. B TO ke BpeMmsi KaKIblil U3
THX YYEOHBIX TMPEIMETOB JOJDKEH OBITh OpPHUEHTUPOBAH Ha MPHOPUTETHOE pEIICHHE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIUX 3a]ad, CBS3aHHBIX C MpodopueHTanuen
0o0y4Jaromuxcsi U CTUMYJIUPOBAaHHEM HHTEpeca K KOHKPETHOW OO0JIacTH HAy4YyHOTO 3HaHUS,
CBSI3aHHOTO C OMOJIOTHEN, MEIUIIMHOMN, SKOJIOTHEH, ICUXOJIOTHEl, CHOPTOM HJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebHomy npeamery "buosiorus" naér mpeacraBiieHre O IEIH U 3a/1a4ax
u3ydeHus yueOHoro npeamera «bruomorusy Ha yriy0inEHHOM ypOBHE, ONpeesieT 00s3aTebHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHUE, €ro CTPYKTypHpOBaHHE MO pa3ieliaM U Temaw,
pacmpeziefieHue 1o KiiaccaM, peKOMEHAYeT MOCIeI0BaTeIbHOCTh U3YUEeHUS yUeOHOro MaTepuana
C Y4€TOM MEXNPEAMETHBIX M BHYTPUIIPEIMETHBIX CBs3€H, JIOTHKM Y4eOHOro Iporecca,
BO3PACTHBIX 0COOEHHOCTeH oOywaromuxcs. B mporpamme mo OMONIOTHH peaan30BaH MPUHIIKI
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHOJOIMM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Oyarosaps 4eMy MpocMaTpUBAETCs HANIPABIEHHOCTh Ha MOCIEAYIOIIee pa3BUTHE OMOTOIMYECKUX
3HaHWW, OpPUEHTHPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHMUS,
HKOJIOTMYECKOTO MBILUICHUS], MPEACTAaBIEHUI O 3J0pOBOM 00pa3e >KU3HM, Ha BOCIHMTAHUE
OepeKHOro0 OTHOIIEHUS K OKpY’Karolleld mpupoaHoil cpene. B mporpamme mo 6uonoruu takxke
MOKa3aHbl BO3MOXKHOCTH ydeOHoro npeamera «buonorus» B peanuszauuu tpedoBanuit ®I'OC
COO x m1aHupYEMBIM JTUYHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM pe3yJibTaTaM 00yUYeHUs U
B ()OPMUPOBAHNN OCHOBHBIX BHMJIOB Y4€OHO-TI03HABATEIbHOW AEATEIbHOCTU OOYyYarouuxcs Mo
OCBOCHMIO COJIEpXaHMUA OMOJIOTHYECKOro 00pa3oBaHMsS Ha YpPOBHE CpPEAHEro oOIlero
o0Opa3oBaHusl.

VY4eOunblii npeamer «buonorusi» Ha ypoBHE cpeAHero o0Iiero oOpa3oBaHHUs 3aBeplIacT
Ounonoruueckoe 00pa3oBaHUE B IIKOJE U OPUEHTHPOBAH Ha paclIMpeHue U yriyOleHne 3HaHui
00yyaromuxcs 0 )HUBOH MPUPO/IE, OCHOBAX MOJIEKYJIIPHON U KJIETOYHOM OMOJIOTHH, SMOPHOIOTUN
U OMOJIIOTUU DPA3BUTHUSA, T'CHETHUKH, CENEKIUH, OMOTEXHOJIOTHUH, SBOJIIOLIMOHHOTO YYEHUS U
9KOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorusi» Ha yriayOjaeHHOM YpOBHE OPUEHTHMPOBAHO Ha
MOJTrOTOBKY 00yYaroMUXCcs K MOCIEAYIOEMY OTYyYeHHIO OMOIOTHYECKOro 00pa3oBaHus B By3ax
U OpraHu3alusaX cpenHero mnpodeccuoHaabHoro ooOpasoBanusi. OCHOBY €ro cojaep)kaHus
COCTaBJISIET CUCTEMa OMOJIOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU HU3YYEHUH OOydarolIUMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/ieJoB OHOJIOTHHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, B 10—11 kiaccax 3TH 3HaHUA MOTYYarOT pa3BUTHE. Tak, pacIIMPEeHbl U YTIyOJIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
o0LIMX 3aKOHOMEPHOCTSIX JKWU3HM, JOMOJHUTEIBHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS



MPUKIAHOTO M MOMCKOBOTO XapakTepa, KOTOPhlE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyoomero Beidopa npodeccun. BozmMokHa Takke MHTErpanis OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TIOTYYCHHBIMU O0YUYaIOIMIMMUCS TPU U3YYCHUH (PU3UKH, XUMHH,
reorpauu U MaTEMaTHKH.

CtpykTypa mnporpamMmbl Mo ydeOHOMYy mpenMery "buomorus" oTpakaeT CHUCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIN MOAXOABI K M3ydeHUto Ouosoruu. CoriacHO UM, HM3Yy4yaroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIUIS )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEHHs OHOJOTMYEeCKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHS, TCHETUKU U CEJIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTUM, aKTyaJIM3UPYIOTCS 3HaHUSA OOydaroluxcs MO OOTaHUKE, 300J0TMH, aHATOMMHH,
¢duznonoruu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE YYEHUE, OCHOBBI HKOJIOTHU U
ydeHue o buocdepe.

VYueOublii mpenmer «buomorus» mpuU3BaH O00ECIIEYUTH OCBOCHHE OOYYaIOMIMMUCS
OMOJOTUYECKUX TEOpPUM M 3aKOHOB, WUJEH, NPUHLUMIIOB W TMpaBWI, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHON KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOIMYJAlNU, OHOLEeH03a, AKOCHCTEMBI, O BBIAAIOIIUXCS
HAy4YHBIX JOCTMKEHMSIX, COBPEMEHHBIX HCCIIEJOBAaHMUSIX B OMOJIOTMH, NPUKIATHBIX acleKTax
Ouonornyeckux 3HaHWM. /s pa3BUTHS W MOIAEp)KaHUSI WHTEpeca OOyJaromuXcs K OMOJIOTHH
HapsIIy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOT0 MaTepuaja B COJEPKaHUU MPOTPaMMBbI 110
OHOJIOTUN TPETYyCMOTPEHO 3HAKOMCTBO C HCTOpUEH CTAaHOBIICHUS U PA3BUTHS TOW WIM MHOUN
oOnacTu OMOJNIOrMM, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHUE Ba)KHEHIIMX
OHMOJIOTUYECKHUX B HKOJIOTHYECKUX MTPOOIIEM.

Llens u3yuenus yue6Horo npeamera «buosorus» Ha yriyOn€HHOM ypoBHE — OBIIAJICHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
Pa3HOTO paHra U NpuoOpeTeHNe YMEHHI HCII0JIb30BATh ATH 3HaHUSI B (DOPMHUPOBAHUM HUHTEpECa K
omnpenenéHHo obnactu npodhecCuOHATBHON NIeATeTbHOCTH, CBSI3aHHOW C OHMOJOTHEH, WU K
BBIOOpY yueOHOTr0 3aBeIeHHs I POAOIKEHUS OMOJIOTHYECKOro 00pa3oBaHus.

JlocTikeHue 1eiau u3ydeHus: yuyeObHoro npeamMera «buonorus» Ha yriyO6aéHHOM ypoBHE
oOecrieunBaeTcs peleHueM CIEeAYIOMUX 3a1au:

OCBOCHME  OOYYalOIMMUCS  CHUCTEMbl  OHOJIOTMUECKMX 3HAHMM: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOpHUSX, KOHLEMNIMIX, MIIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSAX W IpaBWIIax,
COCTaBISIIOIMX COBPEMEHHYK) E€CTECTBEHHO-HAyUHYK) KapTUHY MHpa; O CTPOCHMH,
MHOT000pa3ui U OCOOEHHOCTAX OMOJIOTMYECKUX CHCTEM (KJIETKa, OPTaHW3M, MOIMYJISILIUS, BUJ,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPHITHUSX W COBPEMEHHBIX HCCJICJIOBAHHSIX B
OMOJIOTHH;

O3HaKOMJICHHE  oOydyaroIuxcs €  METOAaMU  MO3HAHUS  KMBOH  TPUPOABL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HayK (MOJIEKYJISIpHOW U KIETOYHON OMOJIoTuH,
HMOPHUOJIOTUN U OWOJIOTUU PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTHU U CUHTETHUECKON
OMoNOTHM,  TMAaJCOHTOJOTMH, OKOJOTHM); METOAAMU  CaMOCTOSTENILHOTO  NPOBEICHHUS
OMOJIOTHYECKUX HCCIEeIOBaHUNH B Jaboparopuu M B MpHpone (HaONoJeHHe, H3MEepeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIcHHE OOYyYaIOIUMUCS YMEHMSIMH: CaMOCTOSITEIbHO HAaXOAWTh, aHAIM3UPOBATh U
UCIIOJIb30BaTh OMONIOTUYECKYIO HH(OPMAIIMIO; MOIb30BATHCS OMOJIOTUYECKON TEPMUHOIOTHEN U
CUMBOJIMKOW; YCTAaHABIMBATH CBS3b MEXKIY Pa3BUTHEM OUOJIOTUU B COLIUATHHO-IYKOHOMHYECKUMU
Y 9KOJIOTMYECKUMHU MpoOIeMaMy 4eJI0BeUeCTBa; OLIEHUBATH MOCJIECTBUS CBOEH AESITEILHOCTH 110



OTHONIICHHIO K OKpYXKalolleld MNPUPOAHON cpene, COOCTBEHHOMY 370POBBI0 M 370POBBIO
OKPYXAIOIMIMX JIOJCH,; OOOCHOBBIBATH M COOJIIOATh MEPbl MPOMUIAKTUKA HH(EKIIMOHHBIX
3a00JIeBaHUl, TpaBWiIa TIOBEIEHUS B MPHpPOJAE W obecredeHus O0e30MacHOCTH COOCTBEHHOM
JKU3ZHEJEATEIIbHOCTH B YPE3BBIYAWHBIX CHUTYaIUSX MPUPOJHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00J1acTH OUOJIOTHH;

pa3BUTHE y O0YUYAIONINXCS WHTEIUIEKTyaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B IpoIiiecce
3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCIICIOBAHUSMHU B OWOJIOTHH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEN OMOJIOrHYecKOro MCCIEeIOBaHUsl, MPOBEICHUs
SKCIIEPUMEHTANBHBIX HCCIIEIOBAaHUM, pElIeHUs OHONOTMYECKUX 3a7ad, MOJAEIUPOBAHUS
OHMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTAHHUE Y OOYYArOIIMXCSl [IEHHOCTHOTO OTHOIICHHS K JKUBOW MPHUPOJC B IEIOM H K
OTIeNbHBIM €€ O00BbeKTaM U SBJICHUAM; (OpPMHpPOBAHHE SKOJIOTHMYECKOH, TIE€HETHYECKON
rPaMOTHOCTH, OOIIEH KyJIbTYphl MOBEACHHS B MPUPOJIC; MHTETpAIlMH €CTECTBEHHO-HAYYHBIX
3HAHWH;

nproOpeTeHne 00YyJAOIUMHUCS KOMIIETEHTHOCTH B PAIIMOHAIBHOM MPUPOIOIOIE30BAHUN
(cobmroneHue TMpaBUJl TOBEJACHUS B MPUPOJE, OXpaHbl BHUIOB, IKOCHUCTEM, OHOCHEpHI),
COXPaHEHUU COOCTBEHHOT'O 370POBBS U 3[0POBBSl OKPYXKAIOIUX JIOAEH (COOMIOIeHUs Mep
npoQUIaKTUKH 3a00JIeBaHUM, 0OecriedeHrEe 0€30MTaCHOCTH KU3HEACITEIIBHOCTH B UpE3BbIYAHBIX
CUTYaIUSX MPUPOTHOTO ¥ TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOIH30BAHUS OMOIOTHICCKIX
3HAHUW U YMEHUH B IIOBCEAHEBHON KU3HU;

CO3JaHME YCJOBHM JJii OCO3HAHHOTO BbIOOpa OOYYaAIOUUMUCS WHIUBUIYaIbHOU
00pa30BaTeNbHON TPAaeKTOpUH, CHOCOOCTBYIOUIEH MOcCienyromeMy IpodecCUOHAIbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C WHIUBHUIYaTbHBIMH HHTEPECAMH M TOTPEOHOCTSIMU
peruoHa.

OO0miee 4muClIO YacoB, OTBEACHHBIX HAa HM3y4YeHHUE OHONOTMM Ha YriyOJIeHHOM YpOBHE
cpenHero oomiero oopazosanus, cocrtabiset 204 gaca: B 10 kimacce — 102 yaca (3 gaca B He/ieno),
B 11 ximacce — 102 gaca (3 gaca B Henenio).

OT60p OpraHU3aIMOHHBIX POPM, METOJIOB U CPEICTB O0yUEHUSI OMOIOTUHU OCYIIECTBIISETCS
¢ yuéTroMm crienuuKa €ro coAep kKaHus M HaAMpaBICHHOCTH Ha MPOJOHKEHHE OMOJIOTHMYECKOTO
00pa3oBaHus B OpraHU3aIMAX CPETHErO MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMUS.

OO0s3aTebHBIM YCIIOBHEM TMPH OOYYCHHHM OWOJIOTUH Ha YTiyOJIEHHOM ypOBHE SIBJISICTCS
MpoBeJcHNE JIa0OpAaTOPHBIX W MpakTUdeckux pabor. Takxke yuacThe oOydarolmuxcs B
BBITIOJTHEHUH MIPOEKTHBIX U Y4eOHO-UCCIIeI0BATENIbCKUX padoT, TEMAaTHKA KOTOPBIX OMPEesIeTcs
YYHUTEJIEM Ha OCHOBE HMEIOIIUXCS MaTePUATBHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPHPOTHBIX
YCJIOBUU.



COJAEPKAHUE OBYYEHUA

10 KUIACC

CognepxaHue IPOrpaMMBbl,  BBIIEICHHOE  KYPCUBOM, HE BXOIUT B  IIPOBEPKY
rocyIapcTBeHHOM uToroBout arrecranuu (I'A).

Tema 1. Bnosorus kak Hayka

CoBpeMeHHass O6MoNIOTHSI — KOMILIGKCHAs Hayka. KpaTkas wcTtopusi pa3BUTHS OHOJIOTHU.
buonornueckue Hayku M u3ydaemble UMU npoOneMbl. DyHnaMeHTadbHbIE, NPUKIAIAHBIE U
IIOUCKOBBIE HAYYHbIE UCCIIEIOBaHUsI B OMOJIOTHH.

3nayeHue Ouojoruu B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3annbie ¢ 6nonorueil. 3HayeHne OMOJOTHH B MPAKTHYECKON 1€ TEIEHOCTH
YeJIOBEKA: MEJUIIMHE, CENbCKOM XO35MCTBE, IPOMBIIIIIEHHOCTH, OXPaHEe IIPUPOJIBL.

JdeMoHcTpannn

[Toptpetsr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapxk, Y. apsun, Y. Iapsei, I
Mengens, B. U. Bepnanckwii, U. I1. [1asnos, 1. 1. Meunukos, H. 1. Baswios, H. B. Tumodees-
PecoBckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU Haykamm», «CucremMa OMOJIOTHYECKUX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeamer u3ydeHus ouosnoruu. CBOMCTBA JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOIO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIIOKHOCTh W YHOPSJOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb,  CAMOOpPraHM3alUs, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTD,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISIDHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHU3MEHHBIH, HOIYJISIIMOHHO-BUI0BOM, HKOCUCTEMHBIN (OmoreoneHOTHYECKUIT),
o6uocoepnsiii. IIponeccsl, npoucxoasmue B KUBBIX cucTeMax. OCHOBHbBIE NMPU3HAKH KHUBOTO.
Kuzsp kak popma cymiectBoBaHus Marepuu. Hayku, usyvaromiye >KuBble CUCTEMBl Ha pa3HbIX
YPOBHSX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Metoabl Ouonorndyeckoi Hayku. HaGmronenue, mamepenue,
DKCIIEPUMEHT, CUCTeMaru3anus, MeraaHanu3. lIoHsaTMe O 3aBUCMMOM M HE3aBHUCHUMOU
nepemeHHoil. IlmanmpoBanme skcnepumenrta. [loctaHoBka M mpoBepka rumore3. Hynesas
runote3a. [loHsaTHE BHIOOPKH U €€ JO0CTOBEPHOCTh. Pa3dpoc B Onosnorndeckux AaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yibTaToB. [IpHUMHBI NCKaKE€HUS PE3yJIbTaTOB HKCIIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpanun

Tabmuupl u cxembl: «OCHOBHBIE TPHU3HAKU JKU3HWY», «bHONOrHYeckne CUCTEMBI»,
«CBoiiCcTBa KMBOW MaTepun», « Y pOBHU OpraHu3alluy KUBOM IpUpoab», «CTpoeHne KUBOTHON
KJIETKN», « TKaHU )KUBOTHBIX», « CUCTEMBI OPTaHOB YEJI0BEYECKOTO OPraHu3May, «broreomnenosy,
«buocdepay, «Metoabl U3ydeHUS KUBOU MIPUPOIBI».

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE IS IPOBEACHUS HAOIIOACHUH, U3MEPEHUH,
DKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcnonp3oBaHuE pa3IMYHBIX METOAOB NpPU H3YyUYEHUU KUBBIX
CHUCTEM.

Tema 3. brnosnorus KjieTku



Knerka — cTpykTypHO-(yHKIIMOHANIbHASI €UHULIA KUBOTO. VICTOpHSA OTKpBITUS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHA, Xpomartorpadus,
anekTpodopes, METOJ MEUYCHbIX AaToMOB, AuddepeHunanbHOe  LEHTpU(YTUpOBaHUE,
KyJIbTUBUPOBAHHUE KIETOK. M3yuenue (uKCUpo8anHuiX Kiemokx. DIEKTPOHHAsT MHUKPOCKOIHS.
Konghoxanvnas muxpockonusa. Bumanvnoe (npudicuznennoe) usyuenue Kiemox.

JeMoHCTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKPOCKOM», «McTopus
pa3BUTHS METOJI0B MUKPOCKOIIUIY.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpEnapaTbl PacTUTEIbHbBIX, )KUBOTHBIX M
OaKTepHaIbHBIX KJIETOK.

IIpakTuyeckas padora «l3ydeHue MeTOMOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anekTpodopes, nuddepennuanpaoe neHTpudyrupoanue, [ILIP)».

Tema 4. XuMu4ecKkasi Opranu3anms KJIeTKu

XVMMHYECKUI COCTAB KIETKU. Makpo-, MUKPO- U yJIBTPaMUKPOJIEMEHTHL. Bona u €€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHe€ B CTPYKTYPHUPOBAaHUHM KIETKH, TEIUIOPETyJILHUU.
MuHepaJibHbIE BEIIECTBA KIETKH, UX OHOJOrHYecKasi pojb. POllb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelleCcTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBOi Mouiekyibl. IlepBuuHas cTpykTypa Oenka, MenTHIHAs
CBsA3b. BTopuuHas, TpeTuuyHas, yeTBepTHuYHAs CTPYKTypbl. JleHarypanus. CBoiicTBa OENKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIUU 0€IKOB. [Ipuonsi.

VYrneBoabsl. MoHOCaxapuabl, AUCAXapH/Ibl, OJIMTOCaXapu bl U monucaxapuipl. OOImui miaxn
CTpOEHUs U (PU3MKO-XMMHYECKHE CBOMCTBA yIiieBOA0OB. bronornueckue GyHKIMH yriIeBOAOB.

Jlununel.  TuppodunbHO-ruapodoOHBIe  cBoiicTBa.  Kiaccudukanus — aunuaos.
Tpurnuuepuasl, pochoaunuabl, BOCKU, crepouipl. buonornyeckue pynkuun nunuaos. Odume
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIyTIPOHUIIAEMOCT.

Hyxneunossie kucnotel. JJHK u PHK. Ctpoenune HykinenHoBBIX KuCIOT. HykieoTuasl.
[Tpunuun xommuieMentapHoctH. IlpaBmiio Yapradda. Crpykrypa JIHK — nBoitHas crmpaiis.
Mecronaxoxnaenue u 6nonornuyeckue pynkunu JHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudeckue cBssu B Moiekyse AT®. buonornueckne
¢yakumn  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTke. [[pyeue
HYyKaeo3uompugocgamol (HT D). CexBennpoBanue  JIHK.  Memoow  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouoiorus: OMOXUMHUYECKHE M OMOPHU3UYECKHE MCCIEOBAHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoOneKkynl. Modenuposanue cmpykmypovl U @QYHKYui
Ouomonexyn u ux komnnexkcos. Komnvromepmwiti Ouzaiin u opeanuieckuii Cunmes OUOMONEKY U UX
HeNnpUpOOHbIX AHANO208.

JleMoHCTpanun

IToptpertsr: JI. [Tonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, @. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHMBOH IPHUPOJE»,
«PacnpeneneHre XMUMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOJEY.



Tabmuper u cxembl: «Ilepuoguyeckass Tabmuna XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe oOpraHu3zmMoB», «CTpoeHHE MOJEKYJIbl OeKa,
«CTpyKTYpbl OEIKOBOW MOJNEKYIb», «CTpoeHHe MOJEKYJ yrieBofoB», «CTpOoeHHE MOJIEKYII
TunuaoBy, «HykienHoBbie KUCIOTB», «CTpoeHrue MoJeKyJibl ATDy.

O6opynoBaHue: XuMU4eckas mocyia 1 000py10BaHUE.

JlaGopaTopHnas padora «O6HapykeHue OeIKOB C ITOMOUIbIO KAaUeCTBEHHBIX PEaKIIUii».

JlabopaTopnasi pa6ora «lccienoBanne HyKJIEMHOBBIX KHCIIOT, BBIJIEIEHHBIX U3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u yHKIUM KIETKH

Tumel KJIETOK: dyKapHOTHYECKass M mHpokapuoTuyeckas. CTpyKTypHO-(DyHKIIMOHAJIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHne MpOKApUOTHYECKOM KieTkh. KierouHnas crTeHka OakTepwii W apxei.
OcoOeHHoCTH cTpOoeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie U (QyHKIIMOHHMPOBAHNE DYKAPHOTHUECKOW KIeTKH. [Inmasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaThuueckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
M1a3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIM (muddys3us, obneruéunas auddQysus), aKTUBHBIN
(epBUYHBIA W BTOPUYHBIN aKkTUBHBIA TpaHcmopt). [lomynponunaemocts memOpanbl. Pabora
HATPUI-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOIUTO3, paronnTo3. Dk3ounTo3. Knerounas creHka.
CrtpykTypa v QyHKUIUN KJIETOYHON CTEHKU pacTEeHUH, rprOOB.

[Mutonnazma. L{uto3ons. Llutockener. JBwkeHue mutoriazMbel. OpraHoufbl KIETKU.
OnHOoMeMOpaHHBIE OpraHOWABI KIETKH: »HpomIazmMarndeckas cetb (DIIC), ammapat ['ombmkw,
JM30COMBI, WX CTpOeHHE W (QYHKIWHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CrpoeHre TpaHyJISpPHOTO peTHKyiayMa. Mexanusm Hanpasnenus 6enxkoe ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit  (arpaHyJisipHbIiT)
SHJOIUIa3MaTHUeCKUi peTukyiayM. CekpertopHas (pyHkuus anmnaparta ['onbmxu. Moougduxayus
benxos 6 annapame I onvoorcu. Copmuposexa benkos 6 annapame I onb0xcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIx kineTok. Kierounsii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOMIBI KJIETKH: MHUTOXOHIPHUHU, TJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM MHUTOXOHApUH © macTul. llepBuuHble, BTOpPUYHBIE W CJIOXHBIE ILIACTH[BI
(OTOCHHTE3UPYIOIIUX 3YKAapUOT. XJIOPOIUIACTBl, XPOMOIUIACTBI, JIEHKOIIACThI ~ BBICIIMX
pacTEHUMN.

HememOpannbie opranouzs! kinetku CtpoeHue u (yHKIMU HEMEMOpPaHHBIX OPraHOHIOB
kieTku. PubGocombl.  [lpomescymounvie guramenmol. MuxpodriaMeHTbl. AKmuHo8bie
Mukpogpunamenmsi. MBIIIEUHbIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEUHbIX KAEmOK.
Muxkpotpy6ouku. Kietounsiit nentp. CrTpoeHue | JABWKEHHE JKTYTUKOB U PECHHUYEK.
MuxkpotpyOouku nuroruiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIIUH.
Snepubiii GenkoBbli MaTpuKC. [IpOoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpoMmaThHa — TUCTOHBI. J{unamuxa s0epHou
0bon0uKu 8 mumose. foepHulil mpancnopm.

Knerounsle  BkitoueHusi.  CpaBHMTENbHAs  XapaKTEpPUCTUKA  KIETOK  JyKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpauMu



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuublt u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe KUBOTHOMN
KIIeTKn», «CTpoeHue pacTUTENbHON KiIeTKW», «CTpoeHne MUTOXOHIpUM», «Snpo», «CtpoeHue
MPOKAPUOTUYECKOM KIETKH.

O6opynoBaHue: CBETOBOW MHKPOCKON, MHKPOIpENnapaTbl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKPOIIPETapaTbl 0aKTepHUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHne cTpoeHUs KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «/3yueHue CBONCTB KIETOYHOW MEMOpaHBI».

JlaGoparopHnasi padora «VccienoBanue Ia3MoiiM3a U ACIIa3MOJIM3a B PAaCTUTEIbHBIX
KJIETKax».

IIpakTyeckas padora «/3ydyeHne ABM)KEHUS LUTOIIA3MbI B PACTUTENIBHBIX KIETKAX».

Tema 6. O0MeH BellecTB M NPeBPallleHUE IJHEPTUM B KJIeTKe

ACCUMUIISIIINS U TUCCUMUISIIIASL — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMEeHa BEIIEeCTB:
aBTOTPOGHBIN 1 TeTepOTPOdHBIA. YUyacTre KUCIopoaa B OOMEHHBIX MPOLIECCax. DHEPreTHUECKOe
oOecneueHue kietku: npespaiieHue AT® B oOmeHHBIX nporieccax. depMeHTaTUBHBIN XapakTep
peakiuil KIeToyHoro Metabonusma. epMeHTHI, UX CTPOCHHUE, CBOMCTBA U MEXAaHU3M JICUCTBHUS.
Kodepmentsl. OTnnuns pepMEHTOB OT HEOPraHMUECKUX KaTaiau3aTopoB. benku-akTuBaTOpH U
OeNKU-MHTHONTOPBI.  3aBHCHMOCTh CKOPOCTH (DEPMEHTAaTHBHBIX pEaKUUH OT pa3IMnYHbIX
(dakTopoB.

[lepBUUHBI CHHTE3 OpraHMYECKHUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCU2eHHbIU U
oKcueenHvlll  pomocunmes y obaxmepuu. Ceemocoduparouwjue nueMeHmsvl U NUSMEHMbl
peakyuonno2o yeumpa. Ponps xmopomactoB B mporecce porocuHTe3a. CBeTOBas M TEMHOBAs
dazel. @omoovixanue, Cs., Cs. u CAM-munvt pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
BnusiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULUHPYIOLIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKTepUU. 3HAUEHHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTel OpokeHUs U MX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH M BO30yaUTENn
001e3HEeH.

AspoOHBIE OpPraHW3Mbl. JTambl YHEPreTHYECKOro oOmeHa. [loAroTOBUTENBHBIN STaIl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIEIIIEHUE TIIOKO3HI.

bronornueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHue. Poiib MUTOXOHApPUI B Mpoleccax
O6uonornyeckoro okucieHus. Lluximdeckue peakuuu. OxuciautenabHoe (GochopuiimpoBaHUE.
Onepeuss membpannozo epaouenma npomonos. Cunmes ATD: paboma npomomnnot ATD-
cunmasel. llpenMymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpel  aHadpPOOHBIM.
O} PeKTUBHOCTH SHEPTrETHIECKOTO 0OMEHa.

JleMoHCTpanun

[Toptpetsr: Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «IDHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepMeHTay, «XeMOCHHTE3Y.

O6opyoBaHue: CBETOBOM MUKPOCKOII, 000py0BaHKE ISl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaTos.

JlaGopaTopHnas padoTta «/3yueHne KaTaluTHIECKOM aKTUBHOCTH (DepMEHTOB (Ha IpUMepe
aMuUJIa3bl WIKM KaTanas3bl)».



JladopaTtopnasi pab6ora «l3yuenue (QepMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPO/Ia B PACTUTEIBHBIX U dKUBOTHBIX KJIETKAX).

JlaGopaTopHnas padora «CpaBHEeHHE TPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE ITPOLIECCOB OPOIKEHUS U JBIXaHUS.

Tema 7. HaciencrBennasi uHpopMauus U peaju3anus eé B KJIeTKe

Peakiiuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanus HacnencTBEHHOM uWHGpopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbii cuate3 PHK. [IpuHIMIBI TpaHCKPUIIIMK: KOMIIJIEMEHTAPHOCTb,
AQHTUIIAPAJUIETbHOCTh, aCUMMETPUUYHOCTb. Cospegsanue mampuunvix PHK ¢ sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpancnsus u e€ sranbl. Yyactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHu3aus TeHOMa y MPOKapUoT U
AyKapuoT. Perynsiuust akTHBHOCTH T€HOB y TpokapuoT. ['unoresa onepona (®. Kaxo0, XK. Mano).
Monekynapnvlie mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pelynsyuu
pabomul 2enos. Perynsaiys 0OMEHHBIX MPOLIECCOB B KileTke. KieTouHslii romeocTas.

Bupychbl — HekiieTouHble ()OPMBI KU3HU U OONMUraTHbie mapa3uThl. CTpOEHHE MPOCTHIX U
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiii yuxn JHK-cooeporcawux
supycos, PHK-codepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

BupycHrble 3a0oneBanus 4enoBeka, ;KUBoTHbIX, pactenuii. CIIMJ], COVID-19, counansHbie
Y MEJUIIMHCKHE MPOOJIEMBI.

buoungopmamura: unmezpayus u anaruz 6orvuux maccugos («bigdatay) cmpyxmyprvix
buonoeuueckux oanHvlx. Hanomexuonozauu 8 buonozuu u meouyure. Ilpoepammupyemole ghyHkyuu
benkos. Cnocobvl 00cmasKu 1exapcms.

JleMoOHCTpanuu

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

Tabmuuet u  cxembl: «buocuHTes Oenka», «l'eHetmueckuii kom», «Bupyce»,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOJEIU BUPYyCay.

Tema 8. /KuzHeHHbIH HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsnus. Muatepdaza u muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B untepdase. I[loaroroska kierku k nenenuto. IlpecuHrerndeckuit
(TTOCTMUTOTHUYECKHI), CUHTETUUYECKUH M TOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEePUOIbI
uHTEp(PAa3BbI.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkanmn — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBIA  CHUHTE3, aHTUIAPAUIEIBbHOCTh. MeXaHu3M
permukanuu [JTHK. Xpomocomel. CTpoenne xpoMocoM. Tenomepsl U TenoMmepasa. XpoOMOCOMHBIN
HA0Op KJIETKH — KapUOTHUIl. J{MIUIOMIHBIA M TarulouAHbIA Habophel XpomMocoM. ['omonornynbie
XxpoMocoMsl. [Tos10BbIE XpPOMOCOMBL.

Henenune kierkn — mMuto3. CTagum MHUTO3a W MPOUCXOJSAUIME B HUX MpPOLECCH. THIIBI
muto3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadyeHre MUTO3a.

Perynsmus MuToTHueckoro unukia kieTkd. [Iporpammupyemas kierouHas ruOenp —
arornTo3.



Knerounoe sapo, xpoMocomsl, GyHKIIMOHANIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemkay — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHCcTpauMu

Tabmuipl u cxembl: «Ku3HEHHBIM HUKI KIETKW», «MuT03», «CTpOoeHHE XPOMOCOMY,
«Pennukanus JJHK».

O6opyoBaHMe: CBETOBOM MUKPOCKOI, MHUKpomnpenaparbl: «MHUTO3 B KJIETKax KOpEILIKa
JTyKay.

JlaGopaTtopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlaGopaTopuasi pa6ora «HaOnronenne mMuTo3a B KIETKAaX KOHYMKA KOpEIIKa Jiyka (Ha
FOTOBBIX MUKPOIMpPENapaTax ).

Tema 9. Ctpoenue n GQyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAIBHBIEC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC00EHHOCTH CTPOEHUS U KU3HEACATEIHLHOCTH OJHOKJIETOYHBIX OpraHu3MoB. baktepun,
apxeu, OJIHOKJICTOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTUcTsl. KoroHuanbHbIe
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1einoe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHe: oOpazoBaTenbHAs, MOKPOBHAS,
MPOBOAAIIAs, OCHOBHAsA, MexaHuueckas. OCOOCHHOCTH CTpOeHHMsI, PYHKIUNA U PaCHOJIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TxaHu KUBOTHBIX U Y€JIOBEKA. TUITbI )KUBOTHBIX TKAHEHU: SMHUTENNAIbHAS, COSAUHUTEIbHAS,
MbIleyHast, HepBHas. OCOOCHHOCTH CTpPOEHUs, PYHKIMI U PACIONOKEHHs] TKaHEeW B OopraHax
JKUBOTHBIX U YEJIOBEKA.

Oprasbl. BereratuBHbie U reHEpaTHBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKIIMU OpraHOB M CHCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacteHuii. CkeneTsl 0THOKJIETOYHBIX U MHOTOKJIETOUHBIX
JKUBOTHBIX. Hapy>xHblil 1 BHyTpeHHUH ckeneT. CTpPOCHUE U TUIIbI COEUHEHUS KOCTEH.

JIBmxeHue opraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBOE, pECHHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX pACTEeHUN: TPOMU3MbI M HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX U YeJIOBEKa: MbIlieyHas cucrema. Pednexc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Tutanue opranu3zmoB. [lormomienre BOJbI, YTIACKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTtanme >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHKJICTOYHOE IHIIECBApECHHE.
[luraHre NMO3BOHOYHBIX XKUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
»kenesbl. [IumeBapurenbHas cucremMa 4eaoBeKa.

Hpixanue opranu3mMoB. [[pixanue pactenuid. J{prxanue sxuBOoTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KiIeTKu. KokHoe nbixanme. [[prxarenpHas moBepxHOCTh. JKaOepHoe W JIEro4HOE
JIbIXaHue. JlpIxaHWe TO3BOHOYHBIX >KMBOTHBIX M YeJIOBEKAa. OJBOJIOLMOHHOE YCJIOKHEHUE
CTPOEHHUs JIETKUX IMO3BOHOYHBIX >XMBOTHBIX. JlpIxaTenbHasi cucTemMa uenoBeka. MeXaHu3m
BEHTWIAINH JIETKUX Y NITUIl U MJIEKOMTUTAIOMUX. Perymsius npixanus. [[prxaTteabHbie 00bEMBI.

TpancnopT BemeCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopT
BEILECTB y *KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepiile, KPOBEHOCHBIE COCYABl U KpoBb. Kpyrum KpoBooOpareHus.



OBOJIIOIIMOHHBIE YCIIO)KHEHHUSI CTPOEHUST KPOBEHOCHOM CHUCTEMBI IO3BOHOYHBIX IKUBOTHBIX.
Pabota cepaua u e€ perynsiusi.

Beinenenue y opraHusmoB. Belnenenue y pacteHuid. BeineneHue 'y KUBOTHBIX.
Coxkpatutenbuble Bakyosau. Opranbl BeieneHus. OuibTpaius, ceKpenus 1 00paTHOE BCaChIBAaHUE
KaK MeXaHHU3Mbl paboThl OpraHoB BblaeiaeHHUs. CBs3p MOJIOCTH Tejla C KPOBEHOCHOH U
BBIJICJIUTENILHOM CUCTEMaMU. BpljienieHre y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. [loukwu.
Crpoenne u pyHkunonupoBanue Heppona. OO6pazoBaHre MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3aliTa y OJIHOKJIETOYHBIX OpraHiu3MoB. Cropbl OaKTepuil U HUCTHI
NpOCTEUIINX. 3aliuTa Yy MHOTOKJIETOYHbIX pacteHuid. Kyrtukyna. CpeacTtBa MacCMBHOM H
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M X IPOU3BOAHBIC. 3alllUTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema dyenoBeka. KIETOUHBIH W TyMOpaldbHBIM HWMMYHHUTET.
Bpoxnéuusiik u  mpuoOpeTéHHBI  crenu@uueckuidi UMMYHHUTET. Teopusi KJIOHAIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®@. M. Bepner, C. Tonerasa). Bocnanutenbabie OTBETHI
opranu3MoB. PoJib BpokIEHHOTO UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUMN.

Pa3apaxxuMocTs M peryidauus y OpraHu3MoB. Pa3ipakuMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxkxumocts U peryisiuus y pacteHuil. PocToBble BemiecTBa U UX
3HauEHUE.

HepBHast cucrema u peduiekTopHas peryisiinusi y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIO)KHEHUE CTPOEHUSI HEPBHOM CHCTEMBbl y JKUBOTHBIX. OTaensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bedycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['ymopasibHast peryssiiiusi M SHIAOKPUHHAs CUCTEMa KUBOTHBIX U yesoBeka. JKesesbl
OHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMMOCBA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpanuu

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«baktepun», «llpocreitmme», «Opranbl LBETKOBBIX pacTeHui», «CHCTEMBbl OpraHoB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHEe CTpOeHHE HACEKOMbIX», «TKaHU pacTeHHII»,
«KopneBbie cuctembl», «CtpoeHue credns», «CTpoeHHE JIUCTOBOM IUIACTUHKW», «TkaHu
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOcHas cucrtemay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHas cucremay,
«BpienurensHas cuctema», «DHIOKpUHHAsI cucteMay, «CTpoeHne MbIuby, «MmyHHTETY,
«KumeunononoctHeie», «Cxema nuTaHus pacTeHUi», «KpoBEeHOCHbIE CHCTEMBI MMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruape», «CTpoeHue IiaHapun», «BHyTpeHHee cTpoeHHe H0KIEBOTO
yepBs», «HepBHas cucrema poiO», «HepBHas cucrema nsarymkm», «HepBHas cucrema
npecMbikatomuxcs», «HepBuast cucrema ntuny, «HepBHas cuctema MIIEKONMHUTAIOMIUXY,
«HepBHas cuctema yenoBekay, «Pedaexcy.

O6opynoBaHHe: CBETOBOW MHKPOCKOI, MUKPOIpPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHeW, paKOBUHBI MOJUTFOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIE
AK3EMIUISIPBl KOMHATHBIX PACTeHUM, TepOapuy PaCTeHHUI Pa3HBIX OT/ENIOB, BIAXXHBIC MTperapaThl
KUBOTHBIX, CKEJIETHI TTO3BOHOYHBIX, KOJUICKITUN OECITO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opyaoBaHue 7151 IEMOHCTPAIMH TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTECHUH, paclieTIeHus
Kpaxmasia u OeJKOB Moj AeUCTBHEM (EepMEHTOB, 000pyIOBaHHE ISl AEMOHCTPALIUU ONBITOB 110



U3MEPECHHUIO JKU3HEHHOW EMKOCTH JETKUX, MEXAHM3Ma JIbIXAaTEJbHBIX JBWXKECHUH, MOJAEIN
TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHue TkaHell pacTeHUI.

JlaGopaTropHas padora «/3yueHne TkaHei )KUBOTHBIX).

JlaGopaTtopHas padora «/3yueHune opraHoB LIBETKOBOTO PACTEHUSI».

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BereTaTUBHOE) U 110JI0Boe. Buibl
0ecro0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHHPOBAHUE.

[TonoBoe pasmuHoxkenue. [lonoBele kneTku, unu ramersl. Meio3. Cranguu Meiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pazputue. ['ametorenes y ;kuBoTHbIX. [1ooBeie sxene3bl. OOpa3oBaHue
Y pa3BUTHE MOJOBBIX KJIeTOK. CriepMaTorenes u ooree3. CTpoeHUe MOJOBBIX KIIETOK.

Omi010TBOPEHUE U IMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIUIOOTBOPEHUS:
Hapy’KHOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O pa3BUTHH
opranu3mMoB. Mopghozenes — o0na u3 enasnvix npobdem smopuonoeuu. Konyenyus mopgoeernos u
mooenu mopgozeneza. Ctanuu >MOprUoOTeHe3a JKUBOTHBIX (Ha mpuMepe Jsrymkn). Jpodnenue.
Tunbl apobnenus. /Jemepmunuposannoe u HedepmurHuposannoe opobuenue. bnacmyna, munsi
onacmyn. OcoOEHHOCTH IPOOJICHUST MIIEKOMHUTAIOIMIUX. 3apOJIBIIIEBbIe JIUCTKU (TacTPyJIALN).
3aknaJKka OpraHOB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMHOe BiMsHUE YacTel
Pa3BHBAIOIIECTOCS 3apOIbIIa (AMOPHOHAIbHAS MHTYKITWs ). 3aKJIaIKa TUIaHA CTPOCHUS JKUBOTHOTO
KaK pe3yJIbTaT UepapXUUCCKUX B3aMMOJICHCTBHI IeHOB. BiusHue Ha YMOPHOHATILHOE Pa3BUTHE
pa3INyYHBIX (PaKTOPOB OKPYKAIOMICH CPeIbl.

Poct u pa3Butue >xuBOTHBIX. [locTamOpuonanbpHbi mTepuof. [Ipsmoe u HempsiMoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO W HEMPSIMOTO Pa3BUTHSA, UX PACHPOCTPAHEHUE B MPHUPO/IE.
Tunbel pocta >KUBOTHBIX. akTOpbl PETyISUUMU POCTAa KUBOTHBIX U yenoBeka. Craguu
MOCTAMOPHUOHAIBHOTO PAa3BUTHS y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
CrapeHue u cMepTh Kak OMOJIOTUYECKHE MPOIIECCHI.

Pasmuoxenue u passutue pacrenuil. ['lameroput u cnopodur. Meiio3 B )KHU3HEHHOM LIUKJIE
pactenuii. O6pa3zoBaHue CIop B mporiecce Meiio3a. ['amerorenes y pacrenuit. Omino1oTBopeHe U
pa3BUTHE PACTUTENIBHBIX OpPraHU3MOB. J[BOWHOE OIUIOJOTBOPEHHE Y LIBETKOBBIX PACTEHUM.
OO6pa3oBaHue 1 pa3BUTHE CEMEHH.

MexaHu3MBI PETYIISIIIUN OHTOTEHE3a Y PACTCHUM U )KUBOTHBIX.

JleMoHCTpanun

[Toprpetsr: C. I'. Hapamun, X. [lIneman.

Tabmumpl 1 cxeMbl: «BereratuBHOE pa3sMHOKEHHE», « THUIIBI OECIONIOro pa3MHOKEHUS,
«Pa3MHOXXEHHE XJIaMHJIOMOHA/Ib», «Pa3sMHOKeHHE OIBIUVICHB», «Pa3sMHOKEHHUE THIAPBIY,
«Meito3», «Xpomocombl»y, «['amerorenes», «CTpoeHHE SAWLEKIETKH M CIIEPMATO30UIa,
«OcHOBHBIE CTaANU OHTOreHe3ay, «[Ipsamoe u HenpsiMoe pa3BuTHe», «PazBuTre MalCKOro KyKay,
«Pa3zButne capanum», «Pa3Butme nsArymkuy», «JIBoifHOE OIUIOAOTBOPEHUE VY IIBETKOBBIX
pactenunit»y, «CTpoeHHe CEeMSH OJHOJOJbHBIX W JIBYJIOJIbHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOI KanycTb», «JKM3HEHHBIN LUK MXa», < ) KU3HEHHBIN UKII TAOPOTHUKAY, « KN3HEHHBIN
LUKJI COCHBD.



OOGopyaoBaHHue: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl SUIIEKJIECTOK U CIIEPMaTO30U/IOB,
MoJienb «L{uKI1 pa3BUTHS JIATYIIKWY.

JlabopaTtopnasi paGora «lI3yueHue CTpOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckas padora «BblsiBlIeHHE NPU3HAKOB CXOACTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropust cTaHOBIIEHUS M pa3BUTHS TeHETUKH Kak Hayku. Pabote I'. Mennens, I'. ne @pwusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3Butun renetuku. Padotst H. K. Konbsiosa, H. 1.
Basunosa, A. H. benosepckoro, I'. . Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTUYHBIE XPOMOCOMBI, aJJIEIbHbIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JTOMMHAHTHBIM M PELECCUBHBIA NPU3HAK, TOMO3UIOTA,
TeTepPO3UroTa, YUCTast JIMHUS, THOPUABI, reHOTHN, (QeHoturn. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, TUTOIOTUYECKUI, MOJIEKYISIPHO-T€HETUYECKHI.

JdeMoHcTpannn

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

Tabmuie! u cxeMbl: « MeTO bl TeHETUKI, «CXEeMBI CKPEUTUBAHUS.

JlabopaTopnasi pa6ota «/lpo3oduia kak 00BEKT FreHETHUYECKUX UCCIEIOBAHUMY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemupanue. [lepBoiii 3aKkoH MeH e — 3aK0H eTMHO00pa3us THOpUIOB
nepsoro nokosnenus. [Ipasuno nomuHnpoBanus. Bropoii 3akoH MeHaens — 3aKk0H pacleIIeHUs
npu3HaKkoB. lluTomoruyeckue OCHOBBI MOHOTHOPHIHOTO CKpellMBaHUs. [HmoTe3a YUCTOTHI
ramer.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep  HaclleJJOBaHMS.
Pacmiennienne npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBaHUHU.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. [uTOI0rN4YecKkrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHOe Hacae10BaHNE
T€HOB, HApYLICHHUE CLEIUICHNUS MEX1y TeHaMu. XpOMOCOMHas TEOpHsI HaCJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS IMoyla. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOTamMeTHBI M TeTepOoraMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanre npu3HaKoB, CLETIJICHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOMKECTBEHHOE JIEHCTBHE TIE€HA.
MHO€eCTBEHHBIM ayuienu3M. B3aumoJeicTBUE HeaUIENbHBIX T'€HOB. KOMIIJIEMEHTapHOCTS.
Onucra3s. [Tonmnmepns.

I'eHeTMYECKUIT KOHTPOJb PA3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3UOTIOTHUECKUX TPOIIECCOB, MOBEACHUS M KOTHUTHUBHBIX (YHKIMH. ['eHeTHUecKne MeXaHU3Mbl
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUSA «XO3MH — MApa3UT» U «XO35IMH — MUKPOOHOM).
['eHeTnyeckue acmeKThl KOHTPOJISI M U3MEHEHUS! HACJIeICTBEHHOW MH(pOpMAIMU B MOKOJIEHUSIX
KJIETOK U OPTaHU3MOB.

JleMoHCTpanun

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



Tabmumupl u cxemsl: «[lepBbiii 1 BTOpOi 3akoHBl MeHnemns», « Tpetuit 3akon Menuens»,
«Ananusupymoniee ckpeuuBanue», «Hemnonnoe noMmunupoBanuey», «CliemnieHHOE HAClIeJOBaHUE
MPHU3HAKOB Y Apo3oduishy, «I'eHeTnka monay, «Kapuotun yenosekay, «Kapruotun apo30Quiisy,
«Kapuotun ntunib», « MHOKECTBEHHBIN aJlien3m», « BzaumoaencTBiue reHoBY.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUAOB MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUS] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALIMM 3aKOHA HE3aBHUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJIEIIb JJISl IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «J{po3odumnay.

IIpakTuyeckas padora «l3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAaHUS Y
TPO30(HITBD).

IIpakTuyeckas padora «V3ydeHwe pe3yabTaTOB JUTUOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsanmopelictBue reHoTHna u cpeabl npu (GopmupoBaHuH (eHOoTHNa. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJWYECTBEHHBIE NPHU3HAKK. BUIbl  HU3MEHYHUBOCTH:
HEHACJIEACTBEHHAs U HACJIECTBEHHAS.

MonudukanronHas U3MEHUYHMBOCTb. Ponb cpeabl B (hopMUpPOBaHUM MOIUGMUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanunonHsll ps M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

I'enoTunuueckass u3MeHYMBOCTb. (CBOWCTBAa TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTUITUYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHasi M13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOM
U3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHHH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BUJIA.

MyTaimonHas W3MEHYMBOCTb. BHABl MyTaluid: TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHAYUUMPOBAaHHBIE MYTalMH. SIIepHBIE W IUTOIIA3MATHYECKHUE MYTalluH.
ComMaruueckre W TMOJOBbIe MyTanuu. [IpuYMHBI BOSHUKHOBEHHS MyTaimi. MyTareHsl U UX
BIIMSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOTO Mpolecca. 3aKOH TOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBuioB). BresnepHas HW3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemurxa u 3NUSEHOMUKA, POJb INULEHEMUYECKUX (PaKmopos 6 HACIe008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpanun

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

Tabmumpl u cxembl: «Buabl u3meHunBOCTHY, «MomuduKaMOHHAsS HW3MEHUYHUBOCTHY,
«KomOnHaTHBHAs H3MEHYUBOCTEY, «Melo3y», «OmnogoTBopenuey, «I'eHeTnueckue 3a00aeBaHus
yesnoBekay, « Buapsl myranuin.

OOGopynoBaHue: JKMBbIE W TepOapHbIC HK3EMIUIIPHl KOMHATHBIX PACTEHUH, PHUCYHKH
(dpotorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pabora «McciaemoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAIIMOHHOM
n3MeHunBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAILIMOHHOW KPUBOW».

IIpakTuyeckas padora «MyTtaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOTIPEIapaTax)y.

Tema 14. I'eHeTHKA YeJiOBEKA

Kapuotun uenoBeka. MexayHapoiHasi NMporpaMMa HCCIIEIOBaHMUS T€HOMa YellOBeKa.
MeTobl M3Y4YeHHSI TEHETUKH YETIOBEKAa: T€HEANIOTHUECKU, OMM3HEIOBBIN, [UTOTCHETHIECKHIA,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJISIpHO-reHeTnueckuii. COBpPEMEHHOE OIpenesieHne



TE€HOTHIA: TOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM Yuciie ¢ momoiubto [TIP-
ananu3a. HacnencrBennsie 3a00s1eBanus 4eaoBeKa. | eHHbIE 1 XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MPeApaclooKEHHOCThI0. 3HAUYEHHWE MEIAMIIMHCKONW TE€HETUKH B
MPEIOTBPALICHUN M JICUCHUU TI'eHETUYECKUX 3a00JieBaHUI dYenoBeka. MeauKo-reHeTH4ecKoe
KOHCYJIbTHUpOBaHHE. CTBONOBBIE KJIETKHU. [I0HATHE «T€HETHYECKOro Ipy3a». DTUUYECKUE aCIIEKThI
UCCIICIOBaHUI B OOJIACTH PEIaKTUPOBAHMSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOpHl MOBBIMIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKA K (PU3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKaroIlel cpeabl. l'eHeTnueckas MpeapacronokKeHHOCTh
YEJIOBEKa K MMAaTOJOTUSM.

JleMoOHCTpanuu

Tabmuner u cxembl: «Kapuotunm denoBekay», «MeTOabl M3yUeHUS] TCHETUKH YEJIOBEKAY,
«"eneTnueckue 3a00JI€BaHUs YETIOBEKAY.

IIpakTuyeckas padora «CocTaBlI€HUE U aHATIU3 POJIOCTIOBHOW.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkIeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
BapunoBa o LleHTpax mpoucXoIeHus: 1 MHOT0oOpa3usi KyJIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/IaHUH COPTOB PACTEHUH U MOPOJI )KUBOTHBIX. COpT, MOpOJ1a, ITaMM. 3aKOH FTOMOJIOTUYECKHUX
pAloB B HacieACcTBeHHON m3meHuuBocT H. M. BaBuiioa, ero 3HaueHue Uil CEJIEKIMOHHOU
paboTHhL.

MeTtopl ceneKMoHHON paboThl. MICKycCTBEHHBII O0TOOp: MacCOBbI U MHIUBUIYaTbHBIN.
Otanbl KOMOWHAIMOHHON ceneKiuu. VcnbiTanue nmpousBoAUTENel 1Mo moToMcTBy. OTOOp MO
TEHOTUITY C IIOMOIBIO OLIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP IO FEHOTHUITY C IIOMOIIBIO aHAIN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CENeKIMOHHOW paboThl. PamuanuoHHBIN U
XUMHUYECKHM MyTareHe3 KaK MCTOYHMK MyTallMid Yy KYyJbTypHBIX (OpPM OpraHU3MOB.
Hcnonp3oBaHne TEHOMHOTO PEAAKTUPOBAHUS U MeTOI0B pekomOnHaHTHBIX JIHK msa monyyenus
MCXOJIHOTO MaTepuaa JUisl CEJEeKINN.

[Tonydyenne monumuonnoB. BHyTpuBuaoBas rtuOpuau3anus. bIM3KOPOICTBEHHOE
CKpellruBaHue, Wik UHOpUauHT. HepoacTBeHHOE CKpelrBaHue, Win ayTopuauHr. ['etepo3uc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rudpuau3anus.
[Ipeononenue Oecruiogusi MEXBHIOBBIX T'MOpUAOB. JlOCTHMXKEHMSI CENeKIUHW pacTeHUd u
JKUBOTHBIX. «3€1EéHaAsl pegoNtoOYUsL.

CoxpaHeHue U U3Y4YEHHE T'€HETHYECKHUX PECYpPCOB KYJIbTYPHBIX PACTEHHM W HX JUKUX
poauyeil s co3JaHusl HOBBIX COPTOB M THOPHIOB CEIbCKOXO3IUCTBEHHBIX KYJIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BbIX
HCUBOMHBIX 8 YENAX VIYYUIEHUS CYUWeCMBYIOWUX U CO30aHUs HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHBIX MeMmo008 HAYUHbIX UCCIe008aHUl, Nepedosblx uoel u
nepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpanun

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! 1 cxembl: «L{eHTpBI TPOUCXOKACHHUS U MHOTOOOpa3Hs KyJIbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTHYECKHMX PSJIOB B HACJIEACTBEHHONM HM3MEHUYMBOCTH», «METOIbl CENEKIIMN»,
«Otnanénnas rudbpuau3anusy, «MyTtarenesy.

JlabopaTopnasi pabdora «/3ydeHue cOpTOB KyJbTYypHBIX PACTEHMH M MOPOJ TOMAIIHUX
AKUBOTHBIX».



JlaGoparopHas padora «/3yueHne METO0B CEIEKIIMU PACTEHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHui».

Ikekypeust «OCHOBHBIE METO/ABl M JIOCTH)KEHHUS CEJEKIIMM PAaCTEHUM U KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAaHLMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENIbHBIM Y4acTOK, B TEIUIMYHOE
XO035ICTBO, B JIAOOPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTeXHOJIOTUsI M CHHTeTHYeCKasi 0Mo10Tusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBIE M TKAHEBBIE KYJBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapaKTepuUcTHKa. TpaaunuoHHas OHUOTEXHOJIOTUA: XJeOoleueHue,
HOJyYeHHE KUCIOMOJIOYHBIX IPOIYKTOB, BUHOAEne. Mukpoouonornueckuii cuure3. OOBEKThI
MUKpPOOHOJIOTHYECKUX TeXHOJIorui. [Ipon3BoacTBO O€nKa, aMUHOKHMCIOT U BUTAMUHOB.

CozlaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABJIEHHOTO  M3MEHEHUs U
KOHCTPYUPOBaHUS T€HOMOB C LIEJIbIO ITOJIyYEHHsI OPraHU3MOB U UX KOMIIOHEHTOB, COACPKAIIUX
HE BCTpEYarolluecs B pUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas umHkeHepus. MeTonpl KyibTypbl KJIETOK M TKaHEH PacCTEHUM MU KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comaTtudeckuii smOpuoreHe3. lcmonbp3oBaHue
ralioOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNIOHANbHBIX U NONUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SHLEKIETOK U KIIOHUPOBAHME )KUBOTHBIX. METO ] TpaHCIIaHTauu AP KIETOK.
Texnonocuu  0300po6neHUs,  KYIbMUBUPOBAHUA U  MUKPOKIOHAILHO20 — PAIMHOICEHUS.
CeNbCKOXO03AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl U T'€HHas MH)KeHepHsl. VICKyCCTBEHHBIN CHHTE3 IeHa U KOHCTPYHMPOBAaHHE
pexomOunantHeix JAHK. Cosdanue mpanceennvix opeanuzmos. JlocTuxeHUs U NEPCHEKTUBbI
XpPOMOCOMHOW ¥ TEHHOW WH)KEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEeMbl TEHHOU
UHXEHEPUH.

Menununackue 6uorexnonoruu. [Tocrrenomuas mudposas meaununa. [TLP-auarnoctuka.
MeTab010MHBIN aHaIN3, TEHOLIEHTPUYECKHUI aHAIN3 POTeOMa YeI0BeKa /ISl OLIEHKHU COCTOSHUS
€ro 3710poBbs. Vcronb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nonnxeHepus
JUIs pa3paboTKH (pyHIAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TE€XHOJIOTUH, CO3JaHNsl KOMITJIEKCHBIX
TKaHell coyeTaHMeM TEXHOJIOTHH TPEXMEpPHOro OMONMpPHUHTUHrA U ckadOoIaUHra A PelIeHus
3a71a4 NEPCOHATM3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BAaKLUMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
Bo30yauteneir OPBU, ycTaHoBieHHE MOJIEKYJIPHBIX MeXaHU3MOB (yHKimonupoBanus PHK-
coJIepKalX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OIMacHbIe 3a00J1€BaHMsI YeNIOBEeKa U )KUBOTHBIX.

JleMoOHCTpanun

Tabmuupr u  cxembl: «Vcmonp3oBaHME  MHUKPOOPraHM3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxeHepus», «I'eHHas HHXEHEPUI».

JlaGopaTopHnas padora «/3yueHne 00beKTOB OHOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOJTOYHOKHUCIBIX MPOAYKTOBY.

Ikekypeust «broTexHonorus — BaxkHei1as Npou3BOAUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xaenne u pasBUTHE IBOJIOLHMOHHBIX NPeACTABJICHUH B 0M010THHI
OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHM3Ma. JKu3Hb
Y Hay4Had nesTenbHocTh Y. JlapBuHa.



JBwxymue cuiasl 3BomonuM  BuAoB no Y. JlapBuHy (BbICOKas HWHTEHCUBHOCTh
PasMHOKEHHUsI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu sBomtonuu (CTD). HelrpanbHas TeopHs 2BOJIIOIIH.
CoBpeMeHHas 3BOJIOLMOHHAsE OMOIOrus. 3Hau€HHE HBOJIOLMOHHON T€OpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTUHBI MUDA.

JleMoHCTpanuu

[Toptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, O. XK. Cent-Unep, XK. Kriosbe, Y.
Hapsun, C. C. YerBepukos, U. U. [lImansraysen, k. Xonnein, /. K. benses.

Tabmuubl u cxemsl: «Cucrema xuBoi npupoasl (no K. Jlunnew)», «JlectHumna xKuBBIX
cyuiects (1o Jlamapky)», «MexaHu3m (GopMHPOBAHUS IPUCIIOCOOICHUN Y PACTEHHM 1 )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyta nyremectus Y. Jlapsuna», «Haxonku Y. Jlapunay,
«Dopmbl 60pbOBI 3a cyliecTBoBaHUE», «[loposl romybeii», «MHorooopasue KyJibTypHBIX (popm
KanycTb», «llopoapl JOMamHUX >KMBOTHBIX», «Cxema oOpa3oBaHHMs HOBbIX BuAOB (mo Y.
HapBuny)», «CxeMa COOTHOLIEHHUS JBWXKYIIUX CHJI 3BOMIONUN», «OCHOBHBIE IOJIOKEHUS
CHUHTETUYECKOM TEOPHH IBOIOLIMY.

Tema 2. MUKpPO3BOIIOLUSA U €€ pe3yJibTaThl

[Tomynsimust Kak 3JaeMeHTapHas eAuHula 3BoiolMU. COBpEeMEHHbIE METOJbl OLEHKU
FEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nonyssaiuil. I3mMeHnenue reHo(oH/1a oMy IsIiK KaK
3JIEMEHTApHOE HBOJIOLMOHHOE SBJICHUE. 3aKOH reHeTmdyeckoro pasHoBecus J[Dx. Xapau, B.
Baitn6epra.

OnemeHTapHble (HAKTOPHI (IBIDKYIIME CHIIBI) JBOJIONMH. MyYTalMOHHBIA TpoIecc.
Komb6unarusHast usMmeHuuBOCTh. peli reHoB — cirydaliHble HEHANPaBICHHbIE U3MEHEHUS YaCTOT
aieneil B nonmyisuuax. D¢ ekt ocHoBatens. Ipgexm 6ymuvinounoeo eopaviwika. CHudicenue
2eHemuyecKo2o pazHoobpasusn: npudunsl u cieocmeus. Ilpossnenue sghgpexma opetigha 2ernog 6
bonvwux u manelx nonyaayusax. Murpamuu. M3omsmus  nmomynsuuii: - reorpaduyeckas
(mpocTpaHCcTBeHHAas ), Orosoruueckas (penpoyKTUBHAs).

EcrectBenHblif oTO00Op — Hampaistomuil ¢aktop 3Bomonuu. PopMbl eCcTeCTBEHHOTO
oTOopa: NBHXKYIIMHA, CTaOWIM3MPYIOLIHMH, pa3pbiBatoluil (qu3pyntuBHblif). IloioBoit oTdop.
Bo3HMKHOBEHME U HBOJIIOLNS COLIMATILHOTO MTOBEACHUSI )KUBOTHBIX.

[TprcnocoO0IeHHOCT OpraHU3MOB KakK pe3yJbTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHHE
npucnocoOaeHnuit y opranu3mMoB. ApoMop¢ho3sl 1 uanoanantauuu. [IpuMeps! nprcrnocodaeHuii y
OpraHu3MoB:  MOp(QOJOrHYecKue, (PHU3UOJIOTMYECKHe, OHOXMMHMYECKHE, IOBEIEHYECKHUE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHue kak pe3ynbTaT MHKPOIBOJIIOLMH.
N3onmsauust — xiroueBoil (akrop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajionaTpuueckoe  (reorpauyeckoe), CUMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE»
(monumonau3anus, rudpuauzanus). JJIMTeIbHOCTh BOTIOIUOHHBIX TPOLECCOB.

Mexanu3mbl (OpMUPOBaHUS OMOJIOTUYECKOTO pa3HOO0pa3usl.

Posnb  »BOMIOIMOHHOM OuoONOrMM B  pa3pabOTKE HAyYHBIX METOJIOB COXpaHEHUS
61opazHooOpazus. MUKPOIBOMIONUSA W KOIBOJIOLUS IMapa3sUTOB U HMX X035ieB. MeXaHH3MbI
(bopMHUPOBaHHS YCTONIMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JleMoOHCTpanun

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

Tabmuubl 1 cxembl: «MyTalMOHHAsS U3MEHUYUBOCTBY, «[lomynsimonHas CTpyKTypa BUaay,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «/IBmKyIue CHIIBI  DBOJIIOIIUNY,



«JKoJIoTUYECKasi WM3OJSIUS TIOMyJ IS  ceBaHCKoW Qopenn», «l'eorpaduueckas W30ISAIUSA
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHULIBI JaypcKoi», «IlomyssiuoHHbIe BOJHBI YHCICHHOCTH
XUITHUKOB U XKepTB», «Cxema [eHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILLIECTBOBAHHEY, «MHIycTpranbHbIin MEJIAHU3MY, «OKuBble HCKOIIacMBbIE»,
«IIoKpOBUTENIBCTBEHHAs OKpacka >XHMBOTHBIX», «lIpemynpexnaromas oOKpacka >KHBOTHBIXY,
«Duznonoruueckue agantanum», «IIpucrnocoOiIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kpurtepun Buna», «Bunsl-gBoiiHukm», «CTpykTypa Buaa B 1pupoae», «CrocoOsl
BugooOpasoBanus», «l'eorpaduueckoe BumooOpazoBaHMe TPEX  BUAOB  JIAHABILEH,
«DKOJIOTHYECKOE BHJ1000pa3oBaHMe BHMJOB cHHUL, «llomumiouasl pactenuit», «KamyctHo-
peneyHbI THOPUIY.

Ob6opynoBanue: repdapuy pacTeHH, KOJUIEKIIMA HACEKOMBIX, dydesa NTHUI] U 3BEpel C
IpUMEpaMHu pa3JInYHbIX MPHUCIIOCOOJIEHHH, yyuena NTUL U 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHui GJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMHU.

JladbopaTopnasi padoTra «BrisiBiIeHIE H3MEHUNBOCTH y 0COOEH OJTHOTO BUIAY.

JlagopaTopunasi pa6ora «lIpucrmocoOneHuss OpPraHM3MOB H HMX OTHOCHUTEIIBbHAS
1eJ1eCO00Pa3HOCThY.

JlaGopatopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(HOJIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3Bosonusi 1 e€é pe3yJbTaTbl

MeTtobl u3yueHuss MakposBoitolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
ITepexonnbie (GopMBbl U PUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue wMetonsl uszyudeHus sBomouuu. CpaBHeHue @uopsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue obnactu 3emiu. BUIBI-9HIEMUKN U PETUKTHI.

OMOPHONIOTHYECKUE W CPaBHHUTEIBHO-MOP(]OIOTHYECKHEe METOIbI M3YyUSHHS BOJIOIHH.
I'eHeTnyeckne MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U MOSBJICHMS DBOJIOLMOHHBIX HOBILECTB.
['oMostornyHble ¥ aHAIOTMUYHbIE OpraHbl. PyquMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYIIpHO-
reHeTUYeCKne, OWOXMMHUYECKHEe M  MaTeMaTU4YeCKUe METOAbl HM3YYEHHS  IBOJIIOLMH.
["'omonornynsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOTEHETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallui U SBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (MpaBwWjia)  3BONIOUUHU. [lpunyun  cmenvl  QPyHKYuu.
HeoOpaTtumocTs 3Bostoninu. AfantuBHas paauanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoHCTpaLun

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

TabGnuupl u cxembl: «PUIOreHETUYECKUH Psifl JTOIAAN», APXEONTEPUKC», «3Bepo3yObie
amepby, «Creronedans», «Punnodursy, «CemeHHble ManopoTHUKN», «buoreorpaduueckue
30HBI 3emnm», «Jlpeiid koHTHHEHTOB», «PemukThl», «HavambHble cTaguu SMOPHOHAILHOTO
pa3BUTHS IO3BOHOYHBIX JKUBOTHBIX», «]'OMOJIOrMUHbIE U aHAJIOTUYHBIE OPTaHb), «PyIuMEHTHI»,
«ATaBU3MBDY, «XpPOMOCOMHBIE HAOOpHI 4YeJIOBEKa M IIMMIIaH3e», «[JIaBHbIE HampaBIeHUS
ABOJIIOLINNY, «O0I1Ie 3aKOHOMEPHOCTH IBOJIIOLIUNY.

OO6opynoBaHue: KOJUIEKIUH, repOapuu, MYJISKM HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PyJAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLINU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue 1 pa3BUTHE KU3HU Ha 3eMie

HayuHnble rumoTespl MNpPOMCXOXKIEHUS XU3HM Ha 3emsie. AOuOreHe3 M NaHCHEPMUS.
JloHay4HbBIE TPEICTABICHMSI O 3apOXKACHUU JKU3HM (KpealuoHM3M). ['mmore3a MOCTOSIHHOTO
camo3apo>KJIeHus )KU3HU U €€ ornposep:keHue onpltaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxosxkaeHue KU3HU U acTpoONOJIOTHUsl.



OcHOBHBIE dTanbl HEOpraHUYECKOM HBoroNMU. [ImaneTapHas (reosorudeckasi) 3BOJIOIHS.
XuMHUUYECKasi HBOJIONMS. AOHOreHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
OmnsiT C. Muutepa u I'. FOpu. O6pa3oBanue nonumepoB u3 MoHOMepoB. KoanepBaTHas runoresa
A. U. Omnapuna, rumnoreza nepBuyHoro OynboHa J[kx. XomaeiHa, reHeTH4eckas rumores3a I.
Ménnepa. Pubosumsr (T. Yek) u runoresa «mupa PHK» V. I'mnbepra. ®opmupoBanue memOpaH
Y BO3HUKHOBEHUE NMPOTOKJIETKH.

HUctopuss 3emnu u Meroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTeNbHAasE M aOCOJIOTHAs  IEOXPOHOJOTHS.
['eoxpoHoONOrnyecKas mKana: 30Hbl, IPbl, HIEPHUOBL, SITOXH.

Hauanbnabie 3Tanbsl oprannyeckoil 3Bostounu. [losiBIEHHE W 3BOJIIOLHUS MEPBBIX KIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHME mepBbIX dSKocucTeM. COBpEMEHHBIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiX Ha 3emiie coobmectB. Crtpomaronutsl. [IpokapuoTsl u
3YKapUOTBHI.

[TpoucxoxaeHue sykapuoT (CHUMOMOTreHe3). DBOJIIOLIMOHHOE IMPOUCXOXKAECHUE BHUPYCOB.
[TpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX  IpyII
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHoBHBIE 3Tambl HBOJIOLMU BbhICIIUX pacTeHuid. OCHOBHBIE apoMop(hO3bl PaCTEHUH.
Brixon pactenuii Ha cyury. [losiBieHne ciopoBbIX pacTeHUI U 3aBoeBaHue UMU cylId. CeMeHHbIe
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHHIA.

OcHOBHBIE 3Tallbl 3BOJIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpa0BBIE
KUBOTHBIC. JKH3HL B BOJIC. DBOIOIUS TTO3BOHOYHBIX. [Iponcxoxaenne aMpuOuii U penTuITHA.
[TpoucxoxaeHne MIICKONMTAIUX ¥ NTUll. [lpuHOun xmodeBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3ButHe xu3HM Ha 3emile 10 3paM U NEPUOAAM: apXeH, TPOTEPO30H, NaIe030i, ME3030H,
KaiiHO301. O0111as XapakTepUCTUKA KJIMMaTa ¥ reoJorH4eckux nporeccon. [losBneHue u pacuser
XapaKTepHBIX OPraHMU3MOB. YTiieoOpa3oBaHUE: €ro YCJIOBMsSI M BIMSHHE Ha Ta30BbI COCTaB
aTMoc(hepsl.

MaccoBble BBIMUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMUpaHHil. COBpEeMEHHBIM 3KOJOTMUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHHUs 6uopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUK OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JleMoOHCTpanun

[Toptpets: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonpeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmunel u cxembl: «Cxema ombita @. Penuy, «Cxema omnbita JI. [TacTepa mo u3yueHuto
caM03apoKJIeHHs kHu3HM», «Cxema onbita C. Mwmmepa, I'. FOpwu», «3Jtanbel HeopraHnyeckon
sBosroIMNY, «['eoxpoHonoruueckas mikanay, «HadanpHble 3Tanmbl OpraHUYeCKOW SBONIOIUNY,
«Cxema 00pa3oBaHUs HYKapHOT MyTEM cuMOnoreHesay», «Cucrema ,uBOH Ipupos», «CTpoeHne
BUpyca», «ApomMopdo3bl pacTeHui», «PuUHMOOUTB, «OTHOKIETOUYHBIE BOAOPOCIN,
«MHoroknerounsle Bojgopociunw», «Mxu», «llamopotHukm», «l'0m0CEMEHHBIE paCTEHUS,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS >KUBOTHOTO MHPa», «ApOMOpPQO3bI
KUBOTHBIX», «IIpocreitmmey, «Kumeunononoctusle», «llnockue uepBu», «UneHucToHOTHEY,
«PwI0OBIY, «3emHOBOIHBIC», «IIpecmbikarommecs», «lItunpy, «Miekonuratone», «Pa3purue
KU3HU B apxeuickou spey», «Pa3BuTue >KM3HU B MPOTEPO3OMCKON 3pe», «Pa3BuUTHE XU3HU B



MaJe030MCKOM 3pey, «Pa3BUTHE )KU3HU B ME3030MCKOM 3pey, «Pa3BUTHE )KU3HU B KAMHO30MCKOU
ape», «CoBpeMEHHas CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuM pAcTEHUH Pa3IUYHBIX OTIEIOB, KOJUICKIIUA HACEKOMBIX,
BJIIQKHBIC IIpENapaThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOKHX, CKEJIECTBHI
IIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl U 3BEPEH, KOJUIEKIIMM OKAMEHEIOCTEH, IOJIE3HBIX
MCKOIIAEMBbIX, MYJISKU OPIraHUUYECKHUX OCTATKOB OPTaHHU3MOB.

BupryanbHasa snaGopatopHasi padora «MoaenupoBanue onsiToB Muniepa—tOpu no
U3yYEHHUIO A0MOI€HHOr0 CUHTE3a OpPraHUYEeCKUX COCIMHEHHUH B IEPBUYHOM aTMochepe.

JlaGopatopnasi pabora «l3ydyeHMe W ONHUCAHME HCKOMAEMbIX OCTaTKOB JAPEBHUX
OpPraHU3MOBY.

IIpakTyeckas padora «3yueHre 0COOEHHOCTEN CTPOEHNUS PACTEHUI Pa3HbIX OTIEIIOBY.

IIpakTnyeckas padora «3yyeHne ocOOEHHOCTEH CTPOECHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema 5. IIpoucxokaeHne 4eJI0BEKAa — AHTPOIOTeHe3

Pa3nensl u 3aaun aHTpONoJ0ruu. MeToibl aHTPOIIOIOTHH.

CraHOBJIEHHE TIPEACTABICHUI O MPOMCXOXKICHUM YeJIOBEKa. PelMruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHbBIE TEOPHH.

CxoxmerBo  uenoBeka ¢ JKMBOTHBIMH. (CHcTEMaTHYECKOE IIOJIOKEHHE  YEJIOBEKA.
CBuaeTenbcTBa CXOACTBAa 4YEJIOBEKa C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHYECKHE,
saMOpuonorndeckne, (HU3NOIOTr0-OMOXUMUYECKHEe, TOoBeAeHYeckne. OTINYHS YeloBeKa OT
KUBOTHBIX. [IpAMOX0KI€HNE N KOMILJIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTue rojaoBHOrO
MO3ra U BTOPON CUTHAJIbHOM CUCTEMBI.

JBmxytue cuitel ((hakTOphI) aHTPOTIOTEHE3a: OHOIOTHYEeCKHe, connanbHbie. COOTHOIICHHE
OMOJIOTMYECKUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OcCHOBHBIE CTaJMM aHTpoIIoreHe3a. PaHHMe yenoBekooOpazHble 00€3bsHbI (IIPOKOHCYIIBI) U
paHHUE MOHTHJIBI — OOLIME MPEeIKHU YeIOBeKOOOpa3HbIX 00€3bsH U JI0Jiel. ABCTPAJIONUTEKH —
JIBYHOTHE NpEIKH Jiroae. YenoBek ymenslid, MEepBbIE U3TOTOBJICHHS OpyAMi Tpyna. Uenosek
MPSIMOXOJISIIITUN M TIEPBBIA BBIXOJ JIIOACH 3a mpenensl Adpuku. YenoBek reinens0eprckuii —
00U IpeoK HeaHIepTaIbCKOTO YeJIOBeKa U YelloBeKa pa3yMHOro. YenoBeK HeaH1epTallbCKUi
KaK BHJ JIOACH XOJOIHOrO KIMMara. YeloBek pa3yMHBI COBPEMEHHOIO THUIIA, JIEHUCOBCKUMI
YeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npenenamu Adpuku. [laneoreneruka u najeoreHOMMKa.

OBOJIIOIMS COBPEMEHHOI'O uenoBeKa. EcTecTBeHHBIN OTOOp B MOMYJSALUSAX 4YeJIOBEKa.
MyTanuonHsIi nporece U nonuMopdusM. IlonynsuroHHbIe BOJIHEL, Apeid reHoB, MUrpanus u
«3( ekt ocHOBaTENSH» B MOMYJISALMUAX COBPEMEHHOI'O YeJIOBEKa.

Yenoseueckue pacel. [lonste o pace. bonbuime pacel: eBporeonnHas (eBpasuiickas),
aBCTpaIO-HETpOUIHAs (PKBAaTOpHAJIbHAS), MOHTOJIOWIHAs (a3MaTCKO-aMepuKaHCcKas). Bpems u
IyTU pacCcelIeHus 4YeJoBeKa Mo IulaHere. EauHCcTBO yenoBedeckux pac. Hayunas
HECOCTOSATENLHOCTh pacu3Ma. [Iprcnoco0aeHHOCTh YenoBeKa K pa3HbIM yCIOBUAM OKpY Karomien
cpensl. BnusiHue reorpaduyeckoil cpensl U apedda reHoB Ha MOPQOJIOTHIO U (U3HOIOTHIO
YyeJioBeKa.

MexauCuMIUIMHApHbIE MeTOoAbl B (QU3UYecKoil (OMOIOrMYeckoil) aHTPOMOJIOTHH.
OBOJIOLMOHHAA ~ AHTPOINOJIOTMSIT M MAJCOAHTPOIIOJIOTHSI  YEJIOBEUECKUX  IOMYJIALHM.
buocouuansHple  MccnedoBaHHMA ~— OPUPOABI  YeloBeka.  VccimegoBaHMe — KOJBOJIOLUHU
OMOJOTUYECKOT0 U COLMAIBHOTO B YETIOBEKE.

JleMoHCTpanun

IToprpersr: Y. lapsun, JI. Jluku, 1. 5. Porunckuii, M. M. I'epacumos.



Tabmumpl u  cxembl: «MeToasl  aHTPOMOJIOTHHY, «['OJTOBHOW MO3T YeJOBEKay,
«YenorexkooOpa3Hbie 00€3bsHBDY, «CKENeT 4eloBeKa M CKENeT IIMMITaH3e», «PyauMeHThl u
aTaBU3MbI», «/[BIXKyIIME CHUJIBI AHTPOINOreHe3a», «DBOJIOIMOHHOE JPEBO YEIOBEKay,
«ABcTpanonurek», «HenoBek yMmenslin», «HenoBek NpaMoxoaaiuiny, «/{eHncoBCckuil 4emoBex»
«Heanpepraneup», «KpomanboHubD, «IIpenku yenoBeka», «ITambl 3BOJIIOLNUU YEJIOBEKA,
«Pacbl yenoBekay.

O6opyoBaHMe: MYJISDKM OKAMEHEIOCTEH, IPEIMETOB MaTepUaIbHON KyJIbTYpPbl IIPEIKOB
4yeJoBeKa, penpoaykius (hoTtorpadun) KapTHH ¢ MUGOIOTHICCKUMU U OUOICHCKUMHU CIO’KETaMU
MIPOUCXOXKICHUS ueloBeKa, (ororpaduu HAXOJOK HCKOMAEMBIX OCTaTKOB YeNIOBEKa, CKENeT
4eJI0BEKa, MOJIEb Yeperna 4YeJOoBeKa M depena LIMMIIAaH3€, MOJENb KUCTH 4YeJIOBEeKa M KHUCTU
LIMMIIaH3€, MOJIEIIU TOPCA MIPEIKOB YEJIOBEKA.

JladopaTopnasi padGora «l3ydyeHne OCOOCHHOCTEH CTPOCHMS CKelleTa YeJOBEKa,
CBSI3aHHBIX C MPSMOXOKICHUEM.

IIpakTnyeckas padora «/3yueHune 3K0JOrMYECKUX aanTalui YETOBEKaY.

Tema 6. JKo0J10THs1 — HAYKA 0 B3aMMOOTHOLICHUSIX OPraHU3MOB M HAJOPraHU3MEeHHbIX
CHCTEM C OKPY:Kawleil cpenoi

3apoxkaeHue W pasBuTHe dKojoruu B Tpyaax A. ['ymbonbara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
AKOJIOTHU C APYTUMH HayKaMH.

Metonasl skonoruu. [ToneBbie HaOmOnEHNA. DKCIEPUMEHTHI B DKOJIOTUU: MPHUPOJIHBIE U
naboparopHbie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPY>KAIOIIEH Cpellbl: JIOKaIbHBIMH,
pErHOHANIbHBIN U TJI00AIbHBIN.

3HaueHUE SKOJOTMYECKMX 3HAHUM IS 4YelOoBeKa. DKOJIOIMYEeCKOe MHPOBO33PEHHE Kak
OCHOBa CBf3€H YeloBeuecTBa € MNpupoaod. POpMHUpPOBAHHUE SKOJOTUYECKOW KYJIbTYpbl U
HKOJIOTUYECKON IPaMOTHOCTH HACEJICHHUS.

JleMoOHCTpanuu

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynase, H. A. CeBepuos, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmunel u cxembl: «Paznensl skoiorum», «MeToasl skomoruny, «Cxema MOHUTOPHHTA
OKPYXAIOIIEH CpeabD».

JlabopaTopnasi paGora «/3yueHne MeTO10B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa 00MTaAHUA

Oxonoruyeckne (GakTOpbl W 3aKOHOMEPHOCTH UX  JeictBus. Knaccudukarus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOTHYEeCKHe, aHTpornoreHHele. OOuue
3aKOHOMEPHOCTH JIeHCTBUS dKosornyeckux (axropos. [Ipasmio munumyma (K. Ilnpenrens, FO.
JInbux). TonepanTHOCT. DBPUONOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

AbGuotnueckue ¢aktopbl. CBeT Kak dKkonorudeckuii ¢akrop. JlelicTBrue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUH M >KUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CurnanpHas posb cBera. doTonepnoausm.

TemnepaTypa Kkak dKojorudeckuii ¢akrop. [leiicTBue TemmepaTypsl Ha OpPraHHU3MBIL
[loliknoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxHocTts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTreHUi K MOAJIEPKaHUIO
BogHOro Oamanca. Kmaccudukanus pacTteHuid 1Mo OTHOIIEHWIO K Boje. [IpucmocoGneHus
JKUBOTHBIX K H3MEHEHHIO BOJIHOTO PEXUMA.



Cpenbl oOuTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYILIHAs, MOYBEHHAs, TTyOWHHas
NOJNOYBCHHAs, BHYTPHOpraHU3MeHHas. (DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHbBIE U TOJUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xu3HeHHou (opme. KuzHeHHBIE (OPMBI
pacTeHHii: nIepeBbs, KYCTAPHHKH, KYCTapHUYKH, MHOTOJICTHHE TpaBbl, OJHOJICTHHE TpPAaBHI.
JKuznennbie (GoOpMBI KHMBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’pOOMOHTHL. (COOCHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHA:  KOHKYpPEHIIHS,
XHUITHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Kooneparus, MyTyaJiu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHWYecTBO). Herpoduyeckue  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dopuyeckue, pabpuyeckue). 3HadyeHHE OMOTHYECKHX B3aUMOJEHUCTBUN ISl CYIECTBOBAHHS
OpraHu3MOB B cpejie ooutanus. [IprHIMT KOHKYPEHTHOTO UCKITFOYCHHUS.

JleMoHCTpanuu

Tabmuipl U cxeMbl: «JKonoruueckue QaxTopey, «CBETOBOM CHEKTPY», «IKOJIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TerI0KpOBHBIE )KUBOTHBIEY, «XO0JIOAHOKPOBHBIE
KUBOTHBIEY, «DH3HOIOTHYECKHE aTaNnTallid XUBOTHBIX», «Cpenbl OOMTAaHUS OpPTaHU3MOBY,
«buonornyeckue puTMbD», «KnuzneHHsie GOpMBI pacTeHH», « Ku3HEHHBIE (DOPMBI JKHBOTHBIX),
«IJKocUCTeMa IMUPOKOIMCTBEHHOTO Jieca», «DKOocUcTeMa XBOitHoro necay, «llemu mutanusy,
«XumuuvectBoy, «llapazutuzmy», «Konkypenmus», «Cumonosy», «KommeHcanuzm.

OGopynoBaHue: Tepbapuy pacTeHHd € JKUBOTHBIX, IPHCIIOCOOJICHHBIX K BIHUSHUIO
pa3IMYHBIX  JKOJIOTUYECKHX  (DAKTOPOB, TepOapUH  CBETONIOOMBBIX, TEHEMIOOMBBIX H
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHENIOOUBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTeHus, repoapuu U KOJJIEKIH TETUI0NI00UBBIX, 3MMOCTOMKHUX, MOPO30YCTONYMBBIX paCTEHU,
yyyesna MNTULl U 3Bepel, repOapuu pacTeHMi, OTHOCAIUXCS K TUrpoduram, kcepoduram,
Me30(gHuTaM, KOMHATHBIE PACTEHHUS TaHHBIX TPYIII, KOJUIEKITUH KHBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpenax, TrepbapuM M KOJUIEKLIMM pacTeHUWH M JKUBOTHBIX, OOJaJalONIMX dYepTamu
IPUCHOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBUM KHU3HHM, TepOapuu U KOJUIEKLUHU
pacTeHuil U JKUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMH KUBOTHBIX, yUACTBYIOIINX B
pa3IMYHBIX OMOTHYECKUX B3aUMOJICHCTBHSX.

JlaGopatopHas pa6ora «BpisiBIeHHe MPUCTIOCOOICHUN OPraHU3MOB K BIIUSTHUIO CBETaY.

JlaGopaTtopnas padotra «BbisiBIeHHE NpPUCHOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIIepaTyphI».

JladbopaTtopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
OoOUTaHUS.

Tema 8. Jko/10rus1 BUAOB M NOMYJIALHI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMysuuu. [lomynsust kak Onojiorudeckasl cCucreMa.
Pons HeomgHopomHOCTH cpefpl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJOTHH BHUAOB B
(bopMHpPOBAHNUHU MPOCTPAHCTBEHHOM CTPYKTYphI NOMyJIAIMi. OCHOBHBIE TIOKA3aTEIH MOMYJIALUH:
YHUCJICHHOCTb, IJIOTHOCTh, BO3pAcTHAs M MOJOBas CTPYKTYpPa, POKAAEMOCTb, MPUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

Dkonornyeckast CTpykTypa momyssimud. OIleHKa YHCICHHOCTH TOMyJsiud. JlmHamuka
HOMyJISAUH U e€ perysinusa. buotuueckuil noreHnmMan nonyasnuu. MoaenupoBaHue JMHAMUKU
nomynsaud. KpuBble pocTa uwucieHHOCTH momynsuuu. Kpusble BbDKHMBaHUS. Perymsanums



YUCIIEHHOCTU TMOIMYJISIUA: POJb (aKTOPOB, 3aBUCSIIUX M HE 3aBUCALUIMX OT IUIOTHOCTH.
OKojorudeckue crpareruu Buaos (r- u K-crparerun).

[Tonsatue 00 »sKojmorMueckoi Huime Buaa. Mecroobutanue. MHOroMepHas MOJAEIb
skosornueckor Humm Jx.M. Xaruuncona. Pazmepsl skonorndeckoil Humu. [loteHuumanbHas u
peann30BaHHAas HUILIU.

Bun xak cucrema nomyssuuil. Apeansl BUIOB. BHIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU T[OBEJIECHUS M MUTpalMil >KUBOTHBIX. bHojgornueckue HWHBa3UU
Yy’KEpPOJHBIX BUOB.

JleMoOHCTpanuu

IToprper: Ix. M. XaTunHCOH.

Tabmuipe! 1 cxeMbl: «DKOJIOTHUECKHUEe XapaKTepUCTHUKU nonysuuny, «[IpoctpancTBennas
CTpPYKTypa mnonyisinun», «Bo3pactHble mnupamuasl nomyiasiuumn», «CKOpPOCTb 3aceieHust
MOBEPXHOCTU 3eMJIM Pa3Iu4YHbIMH OpranusMammu», «Mopenb skonornueckord Humm Jx. U.
XaT4ynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOiaeHus ceMsH pacCTeHUN K PaCCENCHUIO.

Tema 9. Jkos0rus cood1ecTB. IKOJOrHYeCKHE CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3Mamu B
OHOLIEHO3E.

Okocucrema kak oTkpeiTag cucrema (A. JIx. Tencnum). DyHKuMOHANbHBIE OJIOKU
OpraHU3MOB B JKOCUCTEME: IPOAYLIEHThI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypoBHH.
Tpoduueckue nenu u cetu. Abnorndyeckue O0KK dKocucTeM. [10UBBI M WUIIBI B 9KOCHCTEMAX.
KpyroBopoT BELECTB U MOTOK SHEPTUH B IKOCUCTEME.

OCHOBHBIE MTOKA3aTENHN YKOCUCTEMBI. buomacca u npogaykius. DKOJI0THYeCKUe MUPaMUIbI
yucesl, OMomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKleccuu. IlepBuuHble U BTOPUYHBIE CYKLECCUHM U HUX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykineccud. KimMakcHoe cooOIIecTBo.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. IJKOCUCmeMbl 03Ep U peK. DKOCUCmeMbl Mopel U OKeaHO8.
Dxocucmemvl myHop, i1ecos, cmenell, Ny CMvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHos. Pasmuuus mexnay
AHTPOIIOTEHHBIMH M TIPUPOTHBIMU YKOCHCTEMAMH.

YpboskocucteMbl. OcHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opojackas ¢uopa u ¢ayHa.
CunaHTponuzanusi ropojckoil ¢aynel. buomormueckoe u  XO3SHCTBEHHOE 3HAYCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKoHOMEPHOCTH (POPMHUPOBAHHUS OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B YKOCHCTEMAX.
Ponv xackaonoco sghghexma u 6udos-s0ugpuxamopos (knrouegvlx 6u008) 6 GYHKYUOHUPOBAHUU
aKocucmem. IlepeHOC PHEPrUM M BEIIECTB MEXAY CMEXKHBIMU DKOCHCTEMaMHU. YCTONYMBOCTH
OpraHMW3MOB, MOMYJSIMUHA W DKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX U aAHTPOIOI€HHBIX
BO3JICHCTBHI.

Mexanuzmvl  6030eticmeusi  3a2ps3HEHUUl  PA3HLIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIO0SUHECKO20
HOPpMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToIoIOTUs MOHUTOPHHTA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCHUCTEM.



JeMmoHCTpauMu

[Toptper: A. JIx. Tencnu.

Tabmuubl u cxembl: «CTpykTypa OHOLIEHO3a», « DKOCUCTEMA MIUPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jiecay, «DyHKIHMOHAIbHBIE TPYNIbl OPraHU3MOB B SKOCHUCTEME,
«KpyroBopor BemectB B 23kocucteMe», «llemu mnuTaHus (macTOMIHAs, JETPUTHAsN)»,
«OKOJOTHYECKas MUpaMUa YHCe», « IKOIOTUYEeCKas nupamMuia OnomMaccen», « IKOJIOTHUECKas
nupamuia sueprun», «Odpazosanue 0onoray, «Ilepsuunas cykieccus», «BocctanoBnenue jgeca
nocie noxapay, « JKocucremMa o3epay, «ArpoieHnosy», « KpyroBopot BemecTB 1 OTOK SHEPTUU B
arporieHose», «[Ipumepsl ypOoskocuctemy.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUH HACEKOMBIX, dydella NTHUI] U 3BEpeH,
repOapuu KyJIbTyPHBIX U AUKOPACTYIIUX PACTCHUN, aKBApUYM KaK MOJIEJIb SKOCUCTEMBI.

IIpakTuyeckasi padora «/3yueHue u onrcaHue ypoOIKOCHCTEMBD».

JlabopaTopnasi pabora «/3yueHue pazHOOOpa3usi MEIKUX MOYBEHHBIX WICHUCTOHOTHX B
Pa3HBIX SKOCUCTEMAX).

IKCKypeusi «DKCKYpCHs B THIWYHBIN OHOreoneHo3 (B ayOpaBy, Oepes3HsK, €IbHHK, Ha
CYXOJIOJIbHBIN WM IOWMEHHBIH JyT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHs B arpOdKOCHCTEMY (Ha MOJIE WK B TEIUIMYHOE XO3SIICTBO).

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — obmeruianerapHas o0ojgo4yka 3eMiH, TJe CYHIECTBYET HIIHM CYIIECTBOBaJa
*Ku3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. 1. Bepuaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BemecTBo Ouocdeps! U ero GyHKINU.

3aKOHOMEPHOCTH CymecTBoBaHUS Onocheprr. OcoderHHOCTH OMochepsl Kak TiodaIbHON
skocucTembl. JluHammdeckoe paBHOoBecue B Omocdepe. KpyroBoporel Bemects U
OMoreoXMMHYECKHe UKIBI (YIiiepo/a, a3ota). PUTMUUHOCTS siBIeHui B Ouocdepe.

3onanbHOCTh Onochepsl. [TonsTe 0o 6Mome. OCHOBHBIE OMOMBI CYILIH: TYHJIpa, XBOIHbBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIeca,
BBICOKOTOpbsi. Kinnmar, pacTuTeNnbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIH.

CtpykTypa U QYHKIIHS KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMaNa U OuochepHbIxX
(byHKUIHHA.

JleMoOHCTpanuu

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

Tabmumel u cxemsl: «I'eochepsr 3emnn», «Kpyrosopot a3ora B mpuponae», «Kpyrosopot
yriepoja B npupojze», «Kpyropopot kuciopoaa B npuponae», «KpyroBopoTt Boabl B IPUPOIEY,
«OcHoBHBIE OMOMBI cymny, «Knmumatuueckue nosica 3emimy», « TyHapay, «Tairay, «CMmemnraHHbIf
necy, «llIupokonucTBeHHbIN Jecy», «CTenby, «CaBanHay, «IlycTbiHDY, « Tponudeckuii gecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. Yesi0BeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYMHBL Bo3meiicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHuE BO3AYIIHOM cpebl. OXpaHa Bo3ayXa. 3arpsi3HEHUE BOJHOM cpeabl. OXpaHa BOJIHBIX
pecypcoB. Pazpymienue noussl. OXxpaHa OYBEHHBIX pecypcoB. MI3MeHeHNe KinMara.

AHTpPONIOT€HHOE BO3/ICMCTBUE HA PACTUTENbHBIN U )KUBOTHBINA MHUp. OXpaHa pacTUTEIBHOTO
U KMBOTHOTO Mupa. OCHOBHBIE NPHUHLIMIBI OXpaHbl Npupoisl. Kpacueie kHuru. Oco0o
oxpansiemble npupousie Tepputopun (OOIIT). Borannueckue cajapl U 300J0THYECKHE TAPKU.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YEJIIOBEUECTBA U MPUPOAbL. PannoHanbHOE
NPUPOJIONIONB30BAHUE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emnn. OOmme



3aKOHOMEPHOCTH TIN100aIbHBIX IKOJIOTHYECKHX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3Hca
U €T0 BEPOSITHBIE MOCIIEICTBUSI.

PasButne MeTOOB MOHUTOPHHTA Pa3BUTHSl OINACHBIX TEXHOTEHHBIX IIPOLIECCOB.
Cucmemnvie uccnedosanus nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCNOCOOHOLU
anepzemuxke. buonozuueckoe pasnoobpaszue u douopecypcuvl. Hayuonanvhvie ungopmayuonnsie
cucmemsl, obecnevusaiowjue OOCMYn K UHGOpMAyuu NO COCMOSHUIO OMOENbHbIX GUO08 U
akocucmem. OcHO8bl IKOpeadbUTUMAYUY IKOCUCIEM U CHOC0D08 OOPLOBL ¢ OUONOBPENCOCHUAMU.
Pexoncmpykyus MopcKux u HA3eMHbIX IKOCUCTIEM.

JeMoHCTpauMu

Tabmuubl u  cxembl: «3arps3HeHue atMocgepbl», «3arps3HeHue THIpPOochepbD»,
«3arpsi3HeHue MouBbly, «IlapHukoBbIii 3 dexT», «Ocobo oxpaHseMble IPUPOTHBIE TEPPUTOPUNY,
«Mogenu ynpasisieMoro MUpay.

Ob6opynoBanue: pororpaduu oxpaHsieMbIX pacTeHUN U )kUBOTHBIX KpacHoli kauru Poccuiickoit
®enepaunn, KpacHOl KHUTH pErvoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTI'NHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHHUS OOyYarOmIUMUCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMYHOCTHEIE, METAIIPEIMETHBIC U TIPSIMETHBIC.

B cTpykType JIMYHOCTHBIX pe3ylbTaTOB OCBOCHUS MPOTpamMMbl 1O OUOJIOTMH BbIIEICHBI
CIIEIyIOIIME COCTABIAIOIIME: OCO3HAaHHME OOyYaroIIMMHCA  POCCUHUCKONW  Tpa)JIaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOMPEJIEICHUIO,
Hanuuyue momueéayuu K OOy4YeHUIO OHWOJIOTHH, yeleHanpasieHHoe passumue BHYTPEHHUX
yOEXKICHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYaIOIIUXCSI PYKOBOACTBOBATHCA B
CBOEH  JCATEIBHOCTH  IIEHHOCTHO-CMBICTIOBBIMH  YCTaHOBKaMH, TNPHUCYLIIUMU  CHUCTEME
Ouosnoruueckoro  oOpa3oBaHMs, Haluuue NPABOCO3HAHUS  DKOJOTMYECKOM  KYJIbTYpHI,
CHOCOOHOCMU CMABUMb IEIH U CTPOUTH KU3HEHHBIE IIaHBI.

JInaHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTHUTAIOTCSA B €IMHCTBE
y4eOHOM M BOCHUTATEIBHOM JEATEILHOCTH B COOTBETCTBUM C TPAJAMIIMOHHBIMUA POCCUMCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, IPUHITHIMH B
oOmiecTBe MpaBUJIaMH W HOPMaMHU MOBEACHHUS M CIOCOOCTBYIOT MpOLIECCaM CaMOIIO3HAHUS,
CaMOBOCITUTaHUSI U CaMOPA3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXEHHUS K 3aKOHY M IPABOIOPSAKY, YEJIOBEKY TPyJa W CTaplieMy IMOKOJEHUIO, B3aHMHOIO
YBOKCHHS, OEPEe)KHOTO  OTHOIICHWS K  KYJbTYPHOMY  HACICIUI0O H  TPAJAHUIHSIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, MIpupoae U OKPYKAKOLIEN Cpele.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHs y4eOHOTO mpeaMera «bruomorusy MOMKHBI OTpaXkaThb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCA CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IICHHOCTHBIX OPHUEHTAIlMi, TIO3UTUBHBIX BHYTPEHHUX
yOXKICHHU, COOTBETCTBYIOLIUX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  0OIIecTBa,
pacHIMpeHHEe KU3HEHHOTO OMNbITa U ONbITa JAESITEIBHOCTH B MPOLECCE pPealn3allid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHON IEATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:k1aHCKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3WIUU  OOYYalomlerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)XKCHHE 3aKOHA |
MPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
pelIeHnr yu4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3HMIIMIO TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM JKM3HU U OOBSICHATH €€;

YMEHHE yYUThIBaTh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JOJEH ¢ pasHBIMU yOEKICHUSIMHU, KYyJIbTYPHBIMHU [IEHHOCTSMH U COLUATHHBIM
TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOIECCE COBMECTHOTO BBIMIOJHEHUS YUYEOHBIX,
MO3HABATENIbHBIX W UCCIENOBATEIbCKUX 3aJay, YBAXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIMIOHEHTOB NP OOCYX JACHUH CIIOPHBIX BOMIPOCOB OMOJIOTUYECKOTO CONCPIKAHNUS,

TOTOBHOCTb K TYMAHUTAapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;



2) NATPUOTHYECKOI0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTH POCCHICKON IPAKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HAapoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POIMHON, TrOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM A3BIK M KYJIBTYPY, IPOILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIIEIUIO U TAMATHUKAM IPUPOJIbI, JOCTHKEHHUIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OUOJIOTHH,
MOHMMAaHUSA 3HAuYeHUsi OWOJOTMM B IO3HAHWU 3aKOHOB TNPUPOJBI, B KU3HU YeIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujciHas yOeKIEHHOCTh, TOTOBHOCTH K CIIYKCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HApOAa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUYECKOTO MTOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIMIO U PUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh Ha
MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHSATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMaHNE YMOITMOHAIILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCTBa TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnUTAHHUS, (OPMHPOBAHHUA  KYJbTYPbl 3I0POBbSI M
IMOLMOHAJIBLHOTO 0JIAroOnoJIy4us:

MOHMMAaHNE U peann3alys 3J0pOoBOro U 06e30MacHOro oopasa KU3HU (340pOBOE MUTAHUE,
coOI0fieHre TUTUEHHYECKHUX TMPaBUJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynspHas (u3nuYecKas aKTHUBHOCTh), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (DPM3UYECKOMY U MCUXUIECKOMY 37]0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJI WHAMBUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJIEHUS B CUTyalUsIX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIOACH;

OCO3HAHWE TOCJIEICTBHN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOICHHS aIKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTb K aKTUBHOM JESATEIHHOCTH TEXHOJIOTHYECKON M COIMAILHOM HAPaBICHHOCTH,
CIOCOOHOCTh MHUITMUPOBAThH, INIAHUPOBATH U CAMOCTOSATEILHO BBITIOIHATH TAKYIO IEITETLHOCTH;

UMHTEpEC K pa3muyHbiM chepam mpodeccHOHANBLHON AESITeNTbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBII BBIOOp OyAyIIeil nmpodeccun u peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCel
KU3HH,

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

9KOJIOTMUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emIie,
OCHOBE €€ CYIIIECTBOBAHUS;



MOBBILIICHHE YPOBHS SKOJOTMYECKON KYJIbTYpbl: MPHOOpETEHUE ONbITa IJIAaHUPOBAHUS
MOCTYTIKOB ¥ OLICHKU UX BO3MOXKHBIX TIOCIIEJCTBUN JJIsI OKPYKAIOILIEH CPEJIbl;

OCO3HaHUE TTI00aTBLHOr0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U IyTel UX PEeIICHUS;

CIIOCOOHOCTH UCMOJBb30BaTh MpUOOpETaeMble MPU W3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHUEM (COOII0ICHUE
MpaBuJI MOBEICHUS B IMPHUPOJIC, HANPABJICHHBIX HA COXPAaHEHHE PAaBHOBECUSI B JKOCHUCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEINpUATUE JEHCTBHUM, NPUHOCAILIMX BpEN OKPYKAIOUIEH NPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKUE MOCIEACTBHUS MpPeIIpPUHUMAEMBbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKON KYJIbTYphI, OIbITa
JIEATEIbHOCTH  SKOJOTMYECKOM HANpaBICEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHOW, KOMMYHMKATHBHOW M COLMAIbHOM IpPAKTUKE, TOTOBHOCTHM K YYacTHIO B
MPAKTUYECKOU IESITEIBHOCTH AKOJOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpPMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH © OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JAHMAaliore KYJbTYp,
CMOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHUE S3BIKOBOM M UATATEIHCKON KYJIBTYpPHI KaK CPEICTBA B3AMMOICHCTBHS
MEXIY JIOJIbMU U ITO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaAIMOHATILHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEICTABICHHS 00 OKpY KaroIIeM
MHpE Kak O €IUHCTBE TMPUPOJABI, YEJIOBEKa U OOIIeCTBa, B TMO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUuH MpodIeM COXpaHeHHUsI TPUPOTHOTO PAaBHOBECHS;

yOSXKIAEHHOCTh B 3HAYUMOCTU OWOJIOTMH AJII COBPEMEHHOW IHMBWIM3AIMU: 00ECTIeUeHUs
HOBOTO YPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemiaTh pecypcHbI€ MpoOJIeMbl Pa3BUTHSI YEJIOBEYECTBA, MTOUCKA MyTEeH BBIXO/AA U3 TIIOOATBHBIX
HKOJIOTMYECKUX MPOoOsIeM 1 o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIlMOHATEHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTD B TMOJIYYECHUU OMOJIOTMUECKUX 3HAHWU B IESAX TMOBBIIIEHUS OOIICH
KYJbTYpPbI, €CTECTBEHHO-HAYYHOW TpaMOTHOCTH, KaK COCTaBHOM 4YacTh (DYHKIIMOHATIBHON
TPaMOTHOCTH o0yuaromuxcs, GopMUPYEMOil pU N3y4eHUH OHOJIOTHH;

MMOHUMAHUE CYIIHOCTH METOJOB IO3HAHMS, MCHOJb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
CITOCOOHOCTH HCIOJIb30BaTh TMOJydaeMble 3HAHWUS [UIS aHaIM3a W OOBSICHEHUS SBICHUU
OKPY)KAIOIIET0 MHpa M TMPOUCXOANIUX B HEM HM3MEHEHMH, YMEHHE Jenarh OOOCHOBAaHHBIC
3aKJTFOYEHHUS HA OCHOBE HAy4YHbIX (DaKTOB U HMMEIOIIMXCS JaHHBIX C MEJbI0 TONy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEIPHO HCIOJB30BaTh OHOJIOTHYECKUE 3HAHUS JUISI PEIICHHS
po0JIeM B peasIbHBIX )KH3HEHHBIX CUTYaIUSX;

OCO3HAHUE IIEHHOCTH HAy4YHOM JEATETbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOECKTHYIO U
MCCIIEI0BATENbCKYIO ACSITENbHOCTh MHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh M CIHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTHBHOMY TIOJTYYEHUIO HOBBIX 3HAHWK 1O OWOJOTHU B COOTBETCTBHHM C >KHU3HEHHBIMHU
NOTPeOHOCTAMH.

METAINPEIMETHBIE PE3YJIbTATHI



MertamnpenMeTHbIe pe3yIbTaThl OCBOCHHUS ydeOHOro mpeamera «buomorusy BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCUUIUTMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUYHbIe OHATHS, OTPAXKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenu@uKy MeToJ0B MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHbBIX HayKaX (BEIIECTBO, SHEPIHs,
SBJICHHE, TPOIECC, CHCTEeMa, HAay4HBId (DaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIeOBaHKEe, HAOII0eHNe, U3MEPEHUE, HKCIEPUMEHT U JIpyTrue); YHUBEpCaJIbHBIC
yueOHble JeiicTBUs (II03HABaTeNbHbIE, KOMMYHHKATUBHBIE, PETYJISATUBHBIE), 00€CIIEUUBAIOIINE
(dopmupoBaHue (YHKIMOHAIBHOM I'PaMOTHOCTH M COLMAIbHOM KOMIIETCHIIMU OOYy4aroIIHuXcs;
CIIOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHUBEpCAIbHBIE y4yeOHBIC JACHCTBUS B IO3HABATEIBHOH H
COLMAJIBHOW IIPAKTHUKE.

B pesynprare u3ydeHuss OMOJIOTMM Ha YPOBHE CpeAHero ooOmiero oOpa3oBaHUsA Yy
oOyuaromierocsi OyayT copMupoBaHBI MMO3HABATEIbHBIC YHHUBEPCAJIbHBIE yUeOHBIC NEHCTBHS,
KOMMYHHUKATHBHBIE YHHUBEpCAJIbHBIC Yy4YeOHbIE [EHCTBUSA, pETYJISATUBHBIE YHHBEPCAJIbHBIC
yueOHbIe IeMCTBUS, COBMECTHAS 1€ATEIIbHOCTb.

MeranpeameTHble pe3yJbTaThl OCBOCHMS INPOrpaMMbl CpeJHEro o0Iero oOpa3oBaHUs
JIOJIKHBI OTPAXKATh:

Osgi1aieHHe YHUBEPCAJbHBIMHU Y4eOHBIMHU NO3HABATEJIbHBIMH AeHCTBUSMMU:

1) 6a30Bble JJOrnYecKue AeHCcTBHS:

CaMOCTOATENIbHO (OPMYJIMPOBAaTh U aKTyalU3UpOBaTh IpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOCHUH 3HAHUN IPUEMBI JJOTMYECKOTI0 MBILIUIEHUS (aHaIN3a, CHHTE3a,
CpaBHEHMs, Kiaccu(puKaluu, OOOOIIEHHUs), PAaCKpbIBaThb CMBICH OHMOJIOTMYECKUX TOHATHUI
(BBLAETATH UX XapaKTepHbIE MPU3HAKY, YCTAHABIMBATh CBS3U C IPYTUMU MOHATHIMH);

ONpEACIATh LENN JEATEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUHM HX JOCTHIKECHHS,
COOTHOCHTD PE3YJIbTaThl AEATEIbHOCTHU C MOCTABICHHBIMU LENSMU;

UCIOJIb30BaTh OMOJIOTMYECKHE MOHSATHUSI JUIsl OObACHEHUs (AKTOB U SIBICHUN >KUBOU
IIPUPOJIBI;

CTPOUTBH JIOTHUECKUE PACCYXIE€HUS (MHIYKTUBHBIE, JIeTyKTUBHbIC, 10 aHAJIOTHH ), BBISBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B pACCMATPUBAEMBIX SBJIEHUSAX, (POPMYJIUPOBATH BBIBOABI U
3aKJIF0YEHUS;

IIPUMEHATh CXEMHO-MOJIENBbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBSA3EH U
OTHOILIEHHHA B M3y4aeMbIX OMOJIOTHYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUMH pa3sHOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALMOHHBIX UCTOUHUKAX;

pa3palaThIBaTh IUIaH pELIeHUs TPOOJIEMbl C YUETOM aHAlIM3a UMEIOIINXCS MaTepHaIbHbBIX
Y HEMaTEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJAMHHUPOBaTh M BBINOJHATH pabOTy B YCIOBUSX peajlbHOro, BUPTYaJIbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOJCHUCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE MTPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 0a30BbBI€ UCCJIEN0BATEIbCKUE TeHCTBYS:

BJIQ/IETh HAaBBIKAMHM y4€OHO-HCCIIEJOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspernieHus: npoosieM, ClOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY METOOB
pEILIeHNs] TPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB IT03HAHUS;



UCIIOJIb30BaTh PAa3jMyYHble BHUABI ACSITEIBHOCTH IO MOJIYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpIpEeTaln, NMPeoOpa30BaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYalMsX, B TOM YHUCIE TpPU
CO3JIaHUH YYEOHBIX U COIIMATIBHBIX IPOCKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOU TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3a7aud B OOPa30BaTENbHOU NEATEIBHOCTH U
KU3HEHHBIX CHUTYaIHsX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyalIM3UpOBaTh 3aJady, BBIABUTaTh
TUIO0TEe3y e€ pelleHus, HAXOIUTh apTrYMEHTHI JUIsl J0Ka3aTelIbCTBAa CBOMX YTBEPK/IEHUH, 3a/1aBaTh
napamMeTpbl ¥ KpUTEPUU PEIICHUS;

AQHAJIM3UPOBATH MOJTYUYEHHBIE B XO/I€ PELICHUS 3a/1a4K PE3YJIbTAaThl, KPUTUUECKU OLIEHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh MIPUOOPETEHHBIHN OIIBIT,

OCYILIECTBJISATh LEJICHAIIPABICHHBIM MOUCK MEpPEeHOoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHATIBHYIO CPEy;

yMETh TEPEHOCHTh 3HAHWS B  [O3HABATEJbHYIO U  MPAKTUYECKYID  o01acTu
KU3HEJEATENIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIE WJEH, MNpPEJIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHUKAX HH(pOpMaImu (TEKCTe y4eOHOro mocodwus,
HAy4YHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTMYECKUX CIIOBApAX M CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO pa3IUYHBIX BHJIOB U (opM
NpeJCTaBICHUs, KpUTUUECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEPOTUBOPEUUBOCTb;

dopMynpoBaTh 3ampockl W NPUMEHATH pa3jMyHblE METOAbI IpU IOHCKE M O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHUS YUEOHBIX 33/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMaJbHYI0 (OpMYy TMpEACTaBIEHUS OHOJIOrHYECKON
uH(popManuu (cxemsl, TpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U IPYroe);

UCTOJIb30BaTh HAy4YHBIM S3bIK B KauecTBE CpeACTBa IMpH paboTe ¢ OHOIOrHYEecKOM
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmynel, ab0OpeBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W MpeoOpa3oBBIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAJISIIHOCTH;

BJAJeTh HABBIKAMU PpACHO3HABAHUS M 3alIMThl WHpOpMaNMU, HH(OPMAIIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OsJiaieHne YHUBEPCAILHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) oOmenue:

OCYILIECTBIISATh KOMMYHHMKAIIMU BO BceX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY OOCYXTaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKAa3bIBATh
CY)KJICHHSI OTHOCUTEJIbHO BBIMOJHEHHSI Mpe/ylaraeMoi 3aJaud, Y4YWUTbIBaTh HWHTEPEChl U
COTJIACOBAHHOCTD MO3ULUI APYTUX YYACTHUKOB JHAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpeICTBa OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIBbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IMKTHBIX CUTyalluid, YMETh CMATYaTh KOH(PIUKTHI U
BECTH MEPErOBOPHI;



BJIAJCTh PA3JIUYHBIMHU CIIOCOOAMU OOLIEHHS M B3aUMOJEHCTBHS, MOHMMATh HaMEPEHUS
JOPYTUX JIOACH, IPOSIBIATh YBAKUTEIHHOE OTHOILICHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyaHpOBaTH CBOU BO3PAKECHUS;

pa3sBEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHsA C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMecTHas1 1eATEJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaTbHONH pabOTHI Ipu
peleHnH GMOIOrnYeckoi MpodsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
(bopM B3aMMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BBIOMPATh TEMATUKYy M METOJbl COBMECTHBIX NEHCTBUU ¢ y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJOr'0 YJI€HA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTh M KOOPIMHUPOBATH
JENCTBUA 110 €€ TOCTUKEHUIO: COCTABJIATh IJIaH JEUCTBUM, pacIIpelelsiTh PO ¢ y4ETOM MHEHUN
Y4aCTHUKOB, O0CYKJaTh pe3yJIbTaThl COBMECTHON pabOThI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpejiaraTb HOBBIE IIPOEKTHI, OLICHWBATH WAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIAATh ITO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B PA3NIMYHBIX CHTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHHBEPCAJIbHBIMHU PEryISTHBHBIMH JCHCTBUSIMH:

1) camoopranusanus:

UCIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS JJIs BBIABIECHUS NpoOJEeM M HUX pelIeHUs B
KU3HEHHBIX U YUEOHBIX CUTYaIHsIX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEHCTBUSIX M IOCTYIIKax II0 OTHOWICHHIO K >KMBOM IPHUPOJAE, CBOEMY 3IJOPOBBIO U 3JI0POBBIO
OKPYIKaOIIHNX;

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATENbHYIO JEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTh COOCTBEHHBIE 33/Ja4l B 0Opa30BATENbHOM JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHHIO M TPOSIBIICHUIO IIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HAHUU, MTOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTUBBI B JAESITEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIa/IETh HaBBIKAMH [MO3HABATEIbHON peIeKCuu KaK OCO3HAHUSI COBEPIAEMbIX J€UCTBUN
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIB30BATh MPUEMBI pedIeKCUn
JUISL OLIEHKU CUTYyallud, BBIOOPA BEPHOTO peIlICHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHNUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPH aHAJIU3€E PE3yNIbTATOB ACATECIbHOCTH;



3) npuHsTHE Ce0S U APYTUX:

MNPpUHHUMATDH 06651, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

NPUHUMATh MOTUBBI U apI'yMEHTHI IPYTUX IIPH aHATINU3€ PE3YILTaTOB AEATEILHOCTH,
pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYTOro YeJIOBEeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIE pe3yabTaTbl OCBOEHHUS cojepxaHus ydeOHoro npeamera «buonorus» Ha
yriIyOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecriedeHre MpoPuIbHOTr0 00y4YeHHsT 00yUYarOIUXCs
O6uonoruu. OHU BKJIIOYAIOT: crienuuyeckue s OMOJI0OTUN HayUHble 3HAHUS, YMEHUS U CIIOCOObI
JIEMCTBUI MO OCBOCHHUIO, HHTEPIPETAMU U MPEeoOpPa30BaHUIO 3HAHUH, BUJIBI ESTEIBHOCTH 1O
MIOJIyYEHUIO HOBBIX 3HAHMM M UX NPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX, a TAKK€ B peajbHBIX
JKU3HEHHBIX cuTyanusax. [IpeameTHeie pe3yabTaThl IPEACTaBICHBI 10 TOJaM U3YUYEHUS.

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS YueOHOTO mpenmMeTa «buonorus» B 10 knacce 1onxHbI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(bopMUPOBAHNUU €CTECTBEHHO-HAYYHOI KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIBI M PELICHUH
po0JieM palMOHAIBHOTO MPUPOIOTIOIb30BAHMS, O BKJIA/I€ POCCHUICKUX U 3apYOS)KHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIQJICHUE CHCTEMOIl OMOJIOTMYECKHX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIIOJArarollue
OMOJIOTUYECKHE TEPMHUHBI U TIOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
CaMOpETyJISIHsI, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Tteopun (kimerounas Teopus 1. IlIBanma, M. Illneitnena, P. Bupxosa,
XpoMocoMHasi Teopusi HaclieacTBeHHOocTH T. Moprana), yuenus (H. 1. BaBunosa — o nenrpax
MHOTr000pa3usi U MPOUCXOXKIEHHUS KyJIbTYPHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
NIEPBOTO MMOKOJIEHHUS], PACIIEIIJIEHHUS], YUCTOTHI FaMET, HE3aBUCUMOr0 HacienoBanus I'. Menaens,
TOMOJIOTUYECKHX PSIJAOB B HaclencTBeHHOW wu3MeHunBoctu H. W. BaBwiioBa), mpuUHIMIIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/IaMH HAy4YHOTO MO3HAHHs, UCHOJIb3yEMBIX B OMOJIOTHYECKUX
UCCIIEIOBaHMSX JKUBBIX 00BEKTOB (OMMCaHUE, U3MEpeHHe, Ha0Ir01eHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIECTBEHHbIE NMPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uucie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PaCTEHUM, )KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KU3HEACITEIbHOCTH, IPOTEKAIOIINX B OPraHU3MaxX pacTEHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJOTMYECKHUX POLECCOB: 0OMEHa BellecTB (MeTab0I13M), MPEBPALLEHUS SHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U TeTePOTPO(HOT0 TUIIOB MUTAHUS, POTOCHHTE3a M XEMOCHUHTE3a, MUTO3a, Me03a,
rameToreHesa, sMOpHoOreHesa, MOCTAMOPHOHAIEHOTO pa3BUTHS, Pa3MHOXKEHHS,
UH/IMBUYAIbHOTO DPa3BUTHUSA OpraHu3Ma (OHTOT€HEe3a), B3aWMOJICHCTBHS TEHOB, TeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXIYy OPraHOMJAAMU KIETKH M UX (PYHKIHIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH U UX QYHKLUHUSIMH, MKy OpraHaMU U CUCTEMaMH OpPraHOB y
pacTeHHi, >KUBOTHBIX M YeJIOBEKa M MX (YHKIMAMH, MEXIY CHUCTEMaMH OpPraHOB M UX
GYHKIUSAMU, MEXIY dTallaMM OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO IHMKJIa U KU3HEHHBIX
IUKJIOB OPraHu3MOB, J3TalaMd HMOPUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamMu cpeasl OOUTAHHUS;



YMEHHE BBISBISITH OTIUYMUTEIbHBbIE NMPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PaCTCHHII,
JKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOUINE apIyMEHThI, ONOIOTHYECKYIO0 TEPMUHOJIOTHIO U
CUMBOJIMKY IS 0OKa3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUYECKUX IPYIII;

yYMEHHE pelaTh OMOJIOTHYECKHE 3a/1a4H, BBISIBIATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H MEXKITY
UCCIIETyeMbIMH OMOJIOTUYECKUMU MPOLIECCAMU U SIBICHUSMH, JI€IaTh BBIBOJBI M IMPOTHO3BI HA
OCHOBaHUU IIOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATh J1TAOOpPAaTOpHbIE U MpaKTHUecKue paboThl, cOOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYI0BAHHEM;

YMEHUE BBIIBUTATh THUIIOTE3bl, MPOBEPATH HUX OSKCIECPUMEHTAIBHBIMU CPEACTBAMHU,
bopMyaHpys 1eNb UCCIIeI0BaHNS, aHATM3UPOBATh MOJTYUYCHHBIC PE3YJIbTAThI U JIENIaTh BHIBOJIBI,

yYMEHHE Yy4acTBOBaTh B y4eOHO-HMCCIIEIOBATEIbCKOW paboTe 1Mo OMOJIOTHH, HKOJIOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOJUYHO IPEACTABIAThH
MIOJIy4YEHHbIE PE3YJIbTAThl HA YUEHUUECKUX KOH(PEPEHLUSAX;

YMEHHUE OIICHUBAThH 3TUYECKUE aCTIEKTHl COBPEMEHHBIX UCCIICAOBAHHUH B 00JIaCTH OHOJIOTUN
U MEIUIUHBI (KJIOHHUPOBAaHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAMpaBICHHOE H3MEHEHUE
TeHOMa U CO3/1aHUe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISTh OCO3HAHHBIN BBIOOp OyayIel mpodecCHOHATBHON AeITeTbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETBCKOTO X03S1CTBA, MUIIEBOM
MIPOMBIIIIICHHOCTH, YTIyOJIsaTh TO3HABATEIbHbIN HHTEPEC, HAIIPABJICHHBII HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH NpodecCuu U MPOAOIKEHNE OUOIOrMYeCKOro 00pa3oBaHus B OpraHU3aIMIX
cpeaHero npo¢eCCHOHAIBLHOTO U BBICIIETO 00pa30BaHHUS.

[TpenmMeTHBIE pe3ynbTaThl 0CBOEHUS YueOHOTo npenMera «buonorus» B 11 knacce 1ONKHbBI
OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE M POJIM OMOJIOTUU B CHCTEME €CTeCTBEHHBIX HayK, B
(GOpMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOJIBI U PEUICHUH HKOJIOTMYECKUX MPOOJIEM YEJIOBEUeCTBa, a TaKXKe B PELIEHUU BOIIPOCOB
parroHaIbHOTO MPUPOIOTIONH30BAHMS, U B (HOPMHUPOBAHUU IIEHHOCTHOT'O OTHOIIIEHUS K IPUPOJIE,
00I1eCTBY, YEJOBEKY, O BKJIAJ€ POCCHHCKHX U 3apyOeXHbIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
OnoJIoruy;

yYMEHHE BJa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAETCHUS U
MOHMMAaHHUE CYIIHOCTH OCHOBOIOJAralouX OWOIOTUYECKUX TEPMUHOB U TOHATHHA (BHI,
IKocucTeMa, Ouocdepa), Ouonormueckue Teopuu (dBoironoHHass Teopuss Y. JlapBuHa,
CUHTeTHUYecKas Teopus sBomonuu), yueHus (A. H. CeBepuoBa — 0 MmyTsSX U HampaBICHUSIX
sBomroiud, B.. BepHanckoro — o 6uocdepe), 3akoHbl (TeHeTHUECKOTO paBHOBecus Jx. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma FO. JIubuxa,
HKOJIOTHUECKOM MUPaMUbl SHEPTHH ), TUnoTe3bl (runoresa «mupa PHK» V. I'nnGepra);

YMEHHE BIaJeTh OCHOBHBIMH METOJAaMH HAy4YyHOTO TIO3HAHMs, MCIONb3yEMbIMH B
OMOJIOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U 3KOCHCTEM (OMHMCAHHUE, W3MEpPEHUE,
HaOII0/IeHUE, YKCIIEPUMEHT), CITIOCOOaMU BBISBJICHHS] U OLIEHKH aHTPOTIOTCHHBIX M3MEHEHUU B
IIPUPOJIE;

YMEHHE BBIACNATh CYIIECTBEHHbIE NPU3HAKU: BUAOB, OMOIreOlEHO30B, AKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, IBIKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AIITOMATPUIECKOTO M CUMIATPUIECKOTO BU000pA30BaHUs, BIUSHUS IBIKYIIUX CHII dBOJIOIUU
Ha TeHO(OH]| MOMYJIALUHN, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpelle 0OMTaHUs, YepelOBaHUs
HaIpPaBJIEHUH 3BOJIOLUH, KPYyTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B IKOCUCTEMAX;



YMEHHE YCTaHABINBATh B3aMMOCBSA3H MEX/Ty ITPOLIECCAMH ABOJIIOLIUU, TIBUKYIITUMU CUIIAMU
AQHTPOIIOTEHE3a, KOMIIOHEHTAMH pAa3UYHBIX JKOCUCTEM M TMPUCHOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CHCTEM, IPUCIOCOOIEHHOCTh BUIOB
K cpene obOurtaHusi, aOMOTHUYECKUX M OMOTHMYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHHH B YKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOUINE apIyMEHTHI, ONOIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY [UJIsl J0Ka3aTellbCTBa pPOJICTBA OPraHM3MOB pa3HBIX CHCTEMAaTHYECKHX TPYIII,
B3aMMOCBS3M OPraHU3MOB M Cpebl OOWTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTH
COXpaHEHHs MHOT000pa3vs BHJOB M KOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAaHHUS HPUPOABI U
4eJI0BEYECTBA,;

yMEHHE pelaTh OMOJIOTHYECKHE 3a/1a4H, BBISIBIATh IPUYUHHO-CIIEICTBEHHBIE CBSA3H MEXKITY
UCCJIETyeMbIMU OMOJIOTHYECKUMH IPOLIECCAaMU U SIBJICHUSIMH, J€TaTh BBHIBOJBI U MPOTHO3BI HA
OCHOBAHHU TIOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IpPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia HpU
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX IKCHEPUMEHTAIbHBIMU CpPEACTBAMH,
bopMyIHpys 1eNb UCCIIeI0OBaHNS, aHATM3UPOBATh MOTYUYCHHBIE PE3YJIbTATHI U JIEIaTh BHIBOJIBI,

YMEHHE y4YacTBOBaTh B Y4EOHO-HCCIENOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, SKOJIOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB, M MyOJUYHO IMPEACTABIATH
MOJTy4YeHHBIE Pe3yNIbTAaThl HA YYCHHUECKUX KOH(PEPEHIUAX;

YMEHHE OICHMBATh THUIOTE3bl W TEOPUH O MPOUCXOKICHUU JKU3HHU, 4YeIOBeKa |
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHIX M CIOCO0aX MPEJOTBPAIICHHS TII00aTbHBIX
U3MEHEeHUu# B buocdepe;

YMEHHE OCYLIECTBIATh OCO3HAaHHBIN BBIOOP Oyaylei mpodeccuoHalbHON AEATEIbHOCTH B
001acTi OMOJIOTHH, KOJIOTHHU, IIPHUPOIOTIONB30BaHI, MEIUIIUHBI, OMOTEXHOJIOTUH, TICHXOJIOTHH,
BETEpUHAPHUH, CEIICKOTO XO3S1CTBA, MUIIEBON MPOMBIIIJICHHOCTH, YIIyOIIATh TTO3HABATEIbHBIN
UHTEpeC, HalpaBIeHHbIH HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccur U MpoI0JKEeHUE
OMoIOornYeckoro 0o0pa3oBaHUs B OPraHMU3ALUAX CPEAHEro MPO(ECCHOHATBHOTO U BBICIIETO
o0OpazoBaHus.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4YacoB
Nen/m = HaumeHoBaHHe pa3iesioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIE)
Bcero Kontpoabnubie IIpakTnyeckue
NMPOrpamMMbI o0pa3oBaTe/ibHbIE PeCypchbl
padoThbI padoThI
https://resh.edu.ru/
1 buonorus kak Hayka 1 https://lesson.academy-
content.myschool.edu.ru/catalog
JKuBble cUCTEMBI M UX U3YUYEHUE 2 http://skiv.instrao.ru/bank-zadaniy/
buonorns kieTkn 0.5 https://resh.edu.ru/
https://lesson.academy-
4 XuMHU4ecKask OpraHu3arus KIEeTKH 10 1
content.myschool.edu.ru/catalog
5 CrpoeHure 1 QYHKIMH KIIETKA 8 2 https://resh.edu.ru/
OOMeH BEIIECTB U IIPEBPAIEHUE DHEPTUU https://videouroki.net/
B
6 peBp p 9 1 https://lesson.academy-
KJIETKE
content.myschool.edu.ru/catalog
Hacnencreennast nadopmManus u
7 .. $op 9 0.5 https://resh.edu.ru/
peanu3anus €€ B KIETKE
8 JKU3HEHHEBIN UK KIETKH 6 1 https://resh.edu.ru/
https://videouroki.net/
9 Crtpoenue U QyHKIUN OPraHU3MOB 17 1.5 https://lesson.academy-
content.myschool.edu.ru/catalog
10 Pa3sMHOXkeEHHE U pa3BUTHE OPraHU3MOB 8 1.5 https://resh.edu.ru/
I'enetnka — HayKa O HACJIEICTBEHHOCTH U
11 y 2 0.5 https://resh.edu.ru/
W3MEHYMBOCTH OPTaHU3MOB
https://resh.edu.ru/
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 https://lesson.academy-
content.myschool.edu.ru/catalog
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1 https://resh.edu.ru/
14 I'eneTnka uenoBeka 0.5 https://resh.edu.ru/



https://resh.edu.ru/
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
http://skiv.instrao.ru/bank-zadaniy/
https://resh.edu.ru/
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://resh.edu.ru/
https://videouroki.net/
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://resh.edu.ru/
https://resh.edu.ru/
https://videouroki.net/
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru/

15 Cenexuusi OpraHu3MoB 4 1 https://lesson.academy-
content.myschool.edu.ru/catalog
https://resh.edu.ru/

16 BruorexHonorus u cuaTeTUYecKast OMOIOrus 4 https://lesson.academy-
content.myschool.edu.ru/catalog

17 PesepBHOE Bpems 1
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https://resh.edu.ru/
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://resh.edu.ru/
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog

11 KJTACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JaeKkTpoHHbIe (HU(POBHIE)

Ne n/n NPOrpamMmbl Bcero Konrtpoabubie IIpakTH4eckue oOpa3soBaTellbHbIE PeCypChbl
padoThI padoThI
3apoKJICHUE U PA3BUTHE 3BOJIIOIMOHHBIX bt bl ]
1 N 4 https://lesson.academy-
NpC/ICTABICHHi B GHoNOrUH content.myschool.edu.ru/catalog
https://resh.edu.ru/

2 Mukpo3Boiaronus 1 €€ pe3yJIbTaThl 14 2 https://lesson.academy-
content.myschool.edu.ru/catalog
https://videouroki.net/

3 MaxkpoaBontonus u €€ pe3yabTaTbl 6 https://lesson.academy-
content.myschool.edu.ru/catalog

[IpoucxoxaeHue u pa3BUTHE )KU3HU HA b il
4 15 1.5 https://lesson.academy-
3emie
content.myschool.edu.ru/catalog
https://resh.edu.ru/

5 [IponcxoxaeHne 4e0BeEKa — aHTPOIIOTEHES3 10 1 https://lesson.academy-

content.myschool.edu.ru/catalog
DKOJIOTHSl — HayKa O B3aMMOOTHOILICHUSIX https://videouroki.net/
6 OpraHu3MOB Y HaJOPTraHU3MEHHBIX CUCTEM C 3 0.5 https://lesson.academy-
OKpY>Karolleu cpenon content.myschool.edu.ru/catalog
https://resh.edu.ru/

7 Opranu3Mebl U cpesia OOUTaHUs 9 1.5 https://lesson.academy-
content.myschool.edu.ru/catalog
https://videouroki.net/

8 DKOJIOTHS BUJOB U MOMYJISIIIUI 9 0.5 https://lesson.academy-
content.myschool.edu.ru/catalog

9 DKoJ0rus co001EeCTB. DKOIOTHYECKHe 12 0.5 https://resh.edu.ru/

CUCTCMBI



https://resh.edu.ru/
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://resh.edu.ru/
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://videouroki.net/
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://videouroki.net/
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://resh.edu.ru/
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://videouroki.net/
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://resh.edu.ru/
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://videouroki.net/
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://resh.edu.ru/

https://lesson.academy-

content.myschool.edu.ru/catalog

https://videouroki.net/

10 buocdepa — rmobanbHas s3xocucTemMa 6 https://lesson.academy-
content.myschool.edu.ru/catalog
https://resh.edu.ru/

11 UYenoBek 1 OKpy:Karolas cpenia 6 https://lesson.academy-
content.myschool.edu.ru/catalog

12 PesepBHoe Bpems 8

OBHIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME



https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://videouroki.net/
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://resh.edu.ru/
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog

IHOYPOYHOE IIVTAHUPOBAHME 10A KJIACCA

Ne KoanuecTBo yacoB
Tema ypoka JJIeKTPOHHBbIE LU (PPOBHIE
n/n Bcero Ipakrnyeckue /JlaTa uzyvenus
o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI
1 buosnorus kak KOMIUIEKCHAsI HAyKa U KaK 4acTh 1
COBPEMEHHOTO0 00IIIecTBa
2 JKuBble CHCTEMBI M X CBOMCTBA 1
3 YpoBHEBast OpraHU3aLusl KUBBIX CHCTEM 1
4 HcTopust OTKPBITHS U U3YUYEHUS KIICTKU. |
Kiterounas reopus
MeTo 161 MOJIEKYJISIPHOM U KJIETOUHOM OMOTIOTHH.
Ilpakmuueckan padoma Nol
5 «3yueHne MeTo10B KJIETOYHOM OHOIOTUU 1 0.5
(xpomarorpadusi, asekTpodopes,
muddepeHnmranbHoe neHTpuyruposanue, [111P)»
6 XUMUYECKUN COCTaB KJIETKH 1
. MuHepabHbIe BEIIECTBA KIETKU, UX |
Ouonoruyeckas poiib
Opranuyeckue BeIecTBa KJIETKU — OETKU.
2 Jlabopamopuasa paboma Nel | 0.5
«ObnapyxeHue 6€IKOB C OMOIIIBIO '
KaueCTBEHHBIX PEAKITUI»
9 CgoiicTBa, Knaccupukanys u GyHKINU OeNIKOB 1
10 OpraHuyecKkue BEeIeCcTBa KIETKH — YIJIEBOIbI 1
11 Oprannyeckue BeIeCTBa KIETKH — JIUIHUIbI 1
Hyxnennossie kucnorsl. JJHK u PHK.
12 Jlabopamopnas padoma Ne2 | 0.5

((I/ICCJ'ICI[OBaHI/IC HYKJICMHOBBIX KHUCJIOT,
BBIZICJIICHHBIX M3 KJICTOK Pa3JIMYHLIX OPraHU3MOB»




13

14

Crpoenue u pynkuuu ATOD. Jlpyrue
Hykieosuarpudocdarsr (HTD)
CexBenuponanue JIHK. MeToabl reHOMUKH,
TPAHCKPUIITOMUKH, IPOTEOMUKHU

15
16

MeToabl CTpYKTypHOI OHOJIOTUH

THIIBI KIIETOK. HpOKapI/IOTI/ILIeCKaH KJICTKa

17

CrpoeHnue 3yKapuoTUYECKON KIIETKH.
Ipakmuueckaa paboma Ne2

«HSy‘IeHI/IC CBOMCTB KJICTOYHOM MCM6paHLI»

0.5

18

19

20

21

[ToBepxHOCTHBIN anmapar KJIeTKH

OxHOMEMOpaHHBIC OPTaHOUIbI KIICTKH.
Ilpakmuueckas paboma Ne3
«/3yueHue NBUKEHUS IIUTOIIa3MBbI B
PaCTUTENBHBIX KIETKAX)»

HOJ’IyaBTOHOMHI)IC OpFaHOI/I)II)I KJICTKU:
MUTOXOHJIPHH, TTACTU/IBL.

Jlabopamopnasn paboma Ne 3

«HccneqoBanue miasMoiIn3a 1 AeIU1a3MoJIn3a B
pPacCTUTEIBHBIX KIETKaX»

HemeMOpaHHbIe opraHOH/IbI KJIIETKU

0.5

0.5

22

23

24

Crtpoenue u QyHKIHMH s1ipa

CpaBHUTENbHAS XapaKTePUCTHKA KIETOK
DYKapHUOT.

Jlabopamopnas paboma Ned

«/3yueHue CTpOCHHUS KIIETOK Pa3IuIHBIX

OpTraHu3MOB»
ACCI/IMI/IJBII_[I/DI U JTUCCUMMITALINA — JIBC CTOPOHLIL

Mmeradoim3Ma. Tunsl 0OMeHa BEIIECTB.
Jlabopamopuaa paboma Ne5

0.5




«3yyeHune KkataauTU4ecKOi aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUIa3bl WIIM KaTanas3bl)»
DepMEeHTaTUBHBIN XapaKTep peakiril KIIETOYHOTO
MeTabor3ma.

Jlabopamopuas padoma Nob

25 0.5
«3yuenue pepMEHTATUBHOTO PaCIICTIIICHUS
IIEPOKCH]IA BOJIOPO/IAa B PACTUTENbHBIX U
YKUBOTHBIX KJIETKaX»

26 benku-akTuBaTOpBI U OEIKU-UHTUOUTOPHI

27 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB

28 ®doTOCHUHTE3
XeMOCHHTE3.

79 Jlabopamopuas pavoma Ne7 0.5
«CpaBHeHue mporeccoB pOTOCHHTE3A U '
XEMOCUHTE3a»

AHaspoOHBIe OpraHu3Mbl. Buibl OpoxeHusl.

30 Jlabopamopnas paboma Ne8
«CpaBHeHHMeE MPOLIECCOB OPOKEHUS U IbIXaHUS»

31 AdpoOHBIE OpraHu3Mbl. JTambl 3HEPreTHUECKOTO
oOMeHa

1 OHeprusi MeMOPaHHOTO TPAUEHTA IIPOTOHOB.

Cunte3 AT®: pabota npotoHHON AT®-cuHTa3bI

33 Peaknnn MaTpuyHOro cMHTE3a

34 Tpanckpunuus — matpuussiii cuTe3 PHK

35 Tpaucnsauus u e€ Tamnbl

36 Koauposanue amunokuciot. Pons pubocom B
O6uocuHTe3e OenKa

37 Opranuzanys reHoMa y IpoKapuoT U 3yKapuoT




MonekynsipHble MEXaHU3MBbI SKCIIPECCUH F€HOB Y

38
3yKapuoT
Bupycbl — BHeKI€TOUHbIE (OPMBI KUZHU U
00JMraTHbIC Mapa3uThl.

39 0.5
Ilpakmuueckan padoma No4
«Co3ztanue MozieNIu BUpycay

40 BI/IpyCHBje 3a00JIeBaHUs YETIOBEKA, )KUBOTHBIX,
pacTeHui

41 Hanorexnonoruu B OMOJI0TUN U METUIIMHE

42 JKU3HEHHBIA UK KIETKU

43 Marpuunsnii cuares JJTHK
Xpomocomsl. Jlabopamopnasa padoma Ne9

44 «3yyenne XxpoMocoM Ha FOTOBBIX 0.5
MUKpOIIpenaparax»

45 JleneHnue KJIETKM — MHTO3
Tunel kneTok. KapuoknHes U IUTOKUHES.

46 Jlabopamopnasa paboma Nel () «HabOmronenne 0.5
MHUTO3a B KJIETKaX KOHYMKA KOpEIKa Jiyka (Ha '
TOTOBBIX MUKpOTIpETaparax)»

47 Perynsuus »kKM3HEHHOTO IUKJIA KIIETOK

48 Opranus3M Kak eJuHOE 11eI0e

49 Txanu pacrenuil. Jladopamopuas pavoma Nl 1 0.5
«3y4yeHue TkaHel pacTEHUIN '
TkaHM )KUBOTHBIX U YEJIOBEKA.

50 Jlabopamopuasa pavoma Nel2 0.5

«/3yueHne TKaHEN KUBOTHBIX»
Oprasnsl. Cucrems! opraHos. Jlabopamopuasn
51 pabomalel3 «13yueHune opraHoB LIBETKOBOI'O 0.5

pacTeHus»




52

Omnopa Tena OpraHu3MoB

53 JIBuKeHne opraHu3MoB 1

54 [Iutanue opraHu3MoB 1

55 [Iutranue mMO3BOHOYHBIX KUBOTHBIX. 1
[TunieBapuTenbHas cUCTEMA YeIOBeKa

56 JIpIxaHue opraHu3MoB 1

57 JIpIxaHne MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA 1

58 TpaHcnopT BEUIECTB y OPraHU3MOB 1

59 KpoBeHnocHas cucrema mo3BOHOYHBIX )KMBOTHBIX U |
YyeloBeKa

60 Brinenenue y opranu3zMon 1

61 3almura y opraHu3MOB 1

62 HNMMmyHHas cuctema 4yenoBeka 1

63 Pa3znpaxumocTp U peryssius y opraHu3MoB 1

64 ['ymopanbHast perymisiius 1 SHAOKPUHHAS CHCTeMa 1
JKUBOTHBIX U YEIIOBEKa

65 @opMBI PA3MHOKEHUS OPTaHU3MOB 1

66 ITonoBoe pazMHOXKEHUE 1

67 Meiio3 1
["amerorenes. OOpa3oBaHUe U Pa3BUTHE MOJIOBBIX

68 KIETOK. Jlabopamopuasn padoma Nel4 | 0.5
«3y4eHune cTpoeHus MOJIOBBIX KIETOK Ha TOTOBBIX '
MHUKpOIIpenaparax»

69 NunuBuayanpHOE pa3BUTHE OPTaHU3MOB — 1
OHTOTEHE3

70 3akyajKa OpraHOB ¥ TKaHEW U3 3apO/IbIIIEBBIX i
JIUCTKOB

71 Poct u pa3ButHe )KMBOTHBIX. 1 0.5




72

73

Jabopamopnas pavoma Nol5 «BrigBienue
MIPU3HAKOB CXOICTBA 3apOJIBIIICH TTO3BOHOYHBIX

YKUBOTHBIX»
Pa3zMHOXeHME U pa3BUTHE PACTCHUI.

Jlabopamopnas paooma Nelb «CtpoeHne OpraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHUI

Hcropust cTaHOBIIEHUS M PA3BUTHUS TCHETHKU KaK
HAYKH

0.5

74

75

76

71

OCHOBHBIE TTOHATHS U CUMBOJIBI T€HETHKH.
Jlabopamopnasn paboma Nel7 «JIpo3zoduina kax
00BEKT T€HETUYECKUX HCCHGﬂOB&HHﬁ))

3aKOHOMEPHOCTH HACJIEAOBAHUS ITPU3HAKOB.
MoHoruopuaHOe CKpeluBaHUE.

Ilpakmuueckan paboma Ne5 "VI3yuenue
pe3yIBbTaTOB MOHOTHOPHIHOTO CKPEIUBAHUS Y
Jpo30¢uiIs"

I_[I/ITOJ'IOFI/I‘-ICCKI/IG OCHOBBEI MOHOFI/I6pI/II[HOFO
CKpCIIUBaHUA

AHanmsupyrouee ckpemuBanue. Henonnoe
JOMMHHUPOBaHHE

0.5

0.5

78

JurnbpuaHoe cKpemuBaHue.
Ilpakmuueckasn padoma Ne6 «V13yuenue

PE3yIBTATOB IUTUOPHUIHOTO CKPEIIUBAHUS Y
JPO30(QHITBD»

0.5

79

80

[{uTonorunyeckrne OCHOBBI TUTHOPUTHOTO
CKpEIIMBaHUS

CHCHHCHHOC HaCJICAOBAaHUC IIPU3HAKOB

81
82

XpOoMOCOMHasl TEOpUS HACJIECTBEHHOCTH

I'eHeTuka nmona




83

I'eHOTHI KakK II€NOCTHAs CHCTEMa

I'eneTndeckuii KOHTPOJIb Pa3BUTHUS PACTCHU,

84 JKUBOTHBIX U YEJIOBEKa

85 M3MeHunBOCTh IPU3HAKOB. BUbl N3MEHYMBOCTH

86 MoaudukanroHHass K3MEHYUBOCTh
BapuauuoHHsIi psg U BapUALlMOHHAsL KPUBAs.

Jlabopamopnaa paboma Nel8 «VccnenoBanue

87 3aKOHOMEPHOCTEH MOIU(PUKAIMOHHON 0.5
n3MeHunBOCTH. [locTpoeHne BapHallmOHHOIO psija
Y BapUaIllMOHHON KPUBOI

28 I'enorunuueckas uamMeHunBocTh. KomOuHatuBHas
U3MEHYHBOCTh
MyTanmonHass ”3MEHUYUBOCTb.

89 Ilpakmuueckaa paboma Ne7 «Myrtanuu y 0.5
Ipo30¢ bl (Ha TOTOBBIX MUKPOIIpENapaTax)»

90 3aKOHOMEPHOCTU MYTAIllMOHHOTO MPOIECCa.

ONUTeHeTHKa U SIUT€HOMUKA

01 I'enetuka uenoseka. Ilpakmuueckas paboma No8 0.5
«CocraBieHue u aHAJIM3 POJOCIOBHON '

92 Metoabl MEAULIIMHCKOW T€HETUKH
3HavYeHHE MEIUIIMHCKON TeHETUKH B

93 MPEAOTBPALIEHUH U JICUEHUH T€HETUYECKUX
3a00JIeBaHUIl YeTIOBEKa
OCHOBHBIE TIOHSTHS CEJICKITUU.

04 Jlabopamopuasa pavoma Nel9 «VI3yuenue copToB 0.5
KYJBTYPHBIX PACTEHUN W TTOPOJ TOMAITHUX '
JKUBOTHBIX»

95 MeToapl CeNeKIMOHHON paboTHI. 0.5




Jlabopamopnas paooma Ne2() «3yuenne
METOJIOB CEJIEKLIUU PACTEHUI

I[OCTI/I)KCHI/IH CCJICKIIMH paCTeHI/Iﬁ U )KUBOTHBIX.

96 Ilpakmuueckaa paboma Ne9 1
«ITpuBHUBKa pacTeHU»

97 CoxpaHeHue, U3y4eHHUE U UCTIOIb30BAHUE 1
TEHETUYECKUX PECYPCOB
buoTtexHonorus kak Hayka u oTpaciib

98 npous3BojCTBa. IIpakmuueckaa paboma Nel() 1 0.5
«3yuenne 00bEKTOB OMOTEXHOJIOTHI

99 OcHoBHbIE HaNpaBICHUS CHHTETUYECKOM |
OuoyIoruu

100 XpOMOCOMHas U T€HHasi HHKEHEPUs 1

101 Menunuackue OMOTEXHOIOT N 1

102 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS |
3HaHMH 3a Kypc 10 kiacca.

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 13.5




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YHEHUKA

* buosorus. 10 xiacc. ba3ossiii yposens. [lon pen. bensesa /1. K., piminia
I'. M. — M.: IIpocBenienue, 2022

* buonorus. buonornyeckue cucreMsl u nponecchl. 10 kinacce (yriayOaeHHBIH
ypoBenb) / A. B. Tepemos, P. A. Iletpocosa. - M. Muemo3una, 2020.

« EI'D 2023. buosorus. TpeHHpOBOYHBIE W THUNOBBIE JSK3aMEHALMOHHBIE
BapuaHTsl. 30 BapuanToB. PoxmoB B. C., Canenko B. b., Korukosa H. B.
HanuonansHoe o6pa3zoBanue, 2023.

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

*  buonorus. buonornueckue cuctemsl u npoueccel. 10 kiacc (yriyOiaeHHBIN
ypoBenb) / A. B. Tepemos, P. A. [lerpocosa. - M. Muemo3suna, 2020.

« EI'D 2023. buonorusi. TpeHHpOBOYHBIE W THUIOBBIE 3SK3aMEHAIMOHHBIE
BapuaHTsl. 30 BapuanToB. PoxmoB B. C., Canenko B. b., KotukoBa H. B.
HanuonansHoe o6pa3zoBanue, 2023.

e buosnorus. B 3 1. Teinop ., I'pun H., Ctayt Y. 2004

* buonorus. [Monnsiii kype, Tom 1, 2, 3, bunuu I'.JI., Kpeokanosckuit B.A.. 2002

* buonorus, CrnpaBoyHUK HJisI CTApUIEKIACCHUKOB U mocTymaroumx B BY3sl,

bormanosa T.JI., ConomgoBa E.A., 2012.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

*  OTkpBEITBIA OaHK 3aJaHUM IS OLIEHKH €CTECTBEHHOHAYYHOW TPaMOTHOCTH
(VII-IX knaccer)
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-
gramotnosti

*  OTKpBITHINA OaHK 3amanuii EI'D
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

* bank 3amanuii st GopMUPOBAHKS M OLUEHKH (PYHKIIMOHAJIBHON TPAaMOTHOCTH
oOyuJarommuxcsi ocHoBHOM 1mikoJibl (10-11kmacchr)
http://skiv.instrao.ru/bank-zadaniy/

* DONEeKTpOHHBIA OaHK 3adaHUil sl OUEHKH (YHKUIMOHAIBHOW T'PAMOTHOCTH
POIII
https://fg.resh.edu.ru/

» Karanor uudposoro o6pazoBarensHoro kontenra Mos IlIkona
https://lesson.academy-content.myschool.edu.ru/catalog

* Pemry EI'D https://bio-ege.sdamgia.ru/

* Crymapuywm https://studarium.ru/



https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
http://skiv.instrao.ru/bank-zadaniy/
https://fg.resh.edu.ru/
https://lesson.academy-content.myschool.edu.ru/catalog
https://bio-ege.sdamgia.ru/
https://studarium.ru/
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