MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MunucrepcTBo odpasoBanus QOpeHOyprckoii 001acTu
Ynpasiienune o0pa3oBaHus AAMHUHHMCTPALMH MYHHIUIIAJIBHOIO 00pa30BaHuUs

OpenOyprckuii paiioH

MBOY «Jlennnckasa COIL»
PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO
Ha 3aceaanuu [LIMO 3aM.aqupekropa no YBP  lupekrop
AxynpmmHa C.A. Haymenko 1.B. backakosa C.B.
[IpoTokonr Ne 1 ot [IpoToxous Nel ot [Tpuka3z Ne ot 30.08.2023
28.08.202r.. 29.08.2023r
OOKYMEHT MOAMNMNCAH
ONEKTPOHHOW NOANNCHLIO
Cepw@mk?r 10375BE688A4935881C8E6AOCC4A37A0
Rorcramenon. < 07 05,2075 a6 30.052004
PABOYASA ITPOT'PAMMA

yueOHoro npeamera «buosiorusi. YriyojaeHHbIA YPOBEHb»

s ooygaromuxcs 10-11 kimaccos

n. Jlennua 2023



MNOACHUTEJIbHASA 3AITMCKA

[Iporpamma mo yuebHOMY nipeamety "buonorus" (nanee - OUOJIOTH) HA YPOBHE CPEIHETO
obmiero oopazoBanus papadborana Ha ocHoBe DenepanbHOTO 3aK0HA OT 29.12.2012 Ne 273-D3
«O6 obpazoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mnpernogaBaHus
yuebHoro npeamera «bruonorus» n OCHOBHBIX MOJIOXKEHHH (penepanbHOi paboueil mporpaMmbl
BOCIUTAHMUSL.

VYueOHbIi npeamMeTt «buosorus» yriryonéanoro yposHs usydenus (10—11 kiaccer) siBasiercs
OJIHMM U3 KOMIIOHEHTOB NpeAMeTHOMN obsactu «EcTecTBeHHO-Hay4yHbIe ITpeaMeThl». COriacHo
noyioxkeausiMm GI'OC COO npoduiibHbIE yUeOHBIC TPEIMETHI, U3ydaeMble Ha YrIIyOIEHHOM
YpPOBHE, SBISIIOTCS criocobom muddepeHnnanyn oOydeHHss Ha YpPOBHE CpeaHero oOIIero
00pa30BaHUs U NIPU3BAHBI 00ECTIEYNTh MPEEMCTBEHHOCTh MEX/1y OCHOBHBIM OOILIUM, CPEIHUM

001IUM, CpeTHUM MPOPECCHOHATIBHBIM U BBICIIMM 00pa3oBaHueM. B To jxe BpeMsl Kax bl 13
9TUX Y4YEOHBIX TPEIMETOB JOKEH ObITh OpPHUEHTUPOBAH Ha IPUOPUTETHOE pElIeHUE
00pa30BaTeNIbHBIX, BOCIIUTATENbHBIX U Pa3BUBAIOIIMX 3ajay, CBS3aHHBIX C MpoQopUEHTALNEN

oOyyarouuxcs MW CTUMYJIMPOBAaHHEM HHTEpeca K KOHKPETHOM o0jacTh HAy4dHOrO 3HAHWUS,
CBSI3aHHOTO C OMOJIOTHEH, METUITMHOM, SKOJIOTUEH, TICUXOJIOTUEH, CIOPTOM UITH BOCHHBIM JIEJIOM.
[Iporpamma o yue6HOMY nipeameTy "buonorus" naér npeacraBiieHue o LEIu U 3ajjauax
n3ydeHus yueOHoro npeamera «buosorus» Ha yriry0J€HHOM YpOBHE, OINpeeisieT 00s13aTeIbHOe

(MHBapMaHTHOE) MPEIMETHOE COJIEp’KaHue, €ro CTPYKTYpUPOBAHME MO pas3AesiaM U TeMmaw,
pacnpezesieHue 1o KjiaccaM, peKOMEHIYeT MOCIeI0BaTeIbHOCTh U3yUeHHs yueOHOTO MaTepuaa

C y4€TOM MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBs3€d, JIOTUKM Y4eOHOTo mpoiiecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJaronuxcs. B mporpamme 1mo OHOJIOTUM pear30BaH MPUHIIHIT

MPEEMCTBEHHOCTH C HM3y4e€HHEeM OWOJIOTMHM Ha YpPOBHE OCHOBHOTO o00Imero oOpa3oBaHWS,
Onarojaps yemy MpoCMaTpHUBAETCs HAMIPABIEHHOCTh Ha MOCJIEAYIONIEE pa3BUTHE OHOTOTHYECKUX
3HaHUI, OPHEHTUPOBAHHBIX Ha (OpPMUPOBAHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHMUS,
9KOJIOTMYECKOTO MBIIUIEHUS, MPEACTaBICHUI O 3J0pOBOM 00pasze >KM3HH, Ha BOCHUTAHHE

OEepeKHOTO OTHOIICHUSI K OKPYKAIOIIeH IPUPOIHON cpefie. B mporpamme o OHOJIOTHH Takxke
MOKa3aHbl BO3MOXKHOCTH ydeOHOTO mpenMmera «buonorus» B peanusanuu tpedoanuii GI'OC
COO k mnaHupyeMbIM JMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM pe3ybTaTaM 00yueHus U
B (hopMHpOBaHUM OCHOBHBIX BUJIOB Y4€OHO-II03HABATEIILHON NIEATEIBHOCTH O0yYaIOMIMXCs 1O
OCBOCHHMIO COJIep)KaHHs OHOJIOTMYECKOro 00pa3oBaHMsT Ha YPOBHE CpelHero o0Iero
o0Opa3oBaHUsI.

VYueOHsblii npeamer «buonorus» Ha ypoBHE CpeaHero oOmiero oOpa3oBaHMs 3aBEpIIACT
Oouosoruueckoe oOpa3oBaHue B IIKOJIE U OPUEHTUPOBAH Ha pPaCIIMpPEHHE U YIIyOlIeHHe 3HaHHMA
oOyuaronuxcs o )KMBOM MPUPOJE, OCHOBAX MOJIEKYISIPHON U KIETOYHOM OMOJIOTHH, SMOPHOTIOTUU
U OWOJIOTUU pa3BUTHSI, TEHETUKH, CEJCKIUU, OMOTEXHOJIOTMH, 3BOJIOINHOHHOTO YUYEHUS H
9KOJIOTHUH.

N3ydenue yuebHoro npeamera «buonorus» Ha yriyOJleHHOM YpPOBHE OPUEHTHPOBAHO Ha
MOJIFOTOBKY 00y4aIOIMIMXCS K MOCIEAYIOIEMY MOTy4YeHHI0 OMOJI0rHUECKOro 00pa3oBaHus B By3ax
U OpraHM3alusix CpeaHero mnpodeccruoHanbHoro obpa3zoBaHus. OCHOBY €ro CojaepskaHus
COCTaBIISIET CHUCTEMa OMOJIOTUYECKUX 3HAHWUW, TMOTYYEHHBIX MPU H3YYEHUH OOYYarOIIMMHCS
COOTBETCTBYIOLIUX CHCTEMAaTUYECKUX pa3leioB OHOJOTMH Ha YpPOBHE OCHOBHOTO OOIIEro
obpazoBanus, B 10—11 knaccax 3Tu 3HaAHUS MOJNY4YalOT pa3BuThe. Tak, pacuupeHsl U yriryOiaeHbl
OMOJIOTMYECKHE 3HAHUS O PACTEHUSX, KHUBOTHBIX, rpubax, OaKTEpUAX, OpPraHU3ME YeIOBEKa,
Oo0MMX 3aKOHOMEPHOCTSX JKU3HH, JIOTIOJHUTEIBHO BKIIOYEHBl OHOJOIHMUYECKHE CBEJICHHS
MPUKJIATHOTO M MOMCKOBOTO XapaKTepa, KOTOpPhIe MOXKHO HCIIOJIb30BaTh KaK OPHEHTHUPBI IS



MOCIEeNyIoIEero Beidopa npodeccun. Bo3mMokHa Takxke WHTErpanusi OHOJIOTHMYECKUX 3HAHHHA C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TTOTYICHHBIMHU 00yUYaIONTUMUCS TIPH U3y4CHUH (DU3HKHU, XUMUH,
reorpadguu U MaTEMaTHKH.

CrpykTypa mnporpamMmbl 1mo ydeOHOMY mpeameTy "buonorus" oTpakaeT CHCTEMHO-
YPOBHEBBI M SBOJIIOLMOHHBIA TMOJXOAbI K HM3y4eHHIO0 Onosnornu. COrilacHO UM, H3Y4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3allly,
HBOJIIOIUM OPraHUYeCcKOro Mupa Ha 3emyie, COXpaHEHHUs OHMOJIOTHYECKOTO pa3sHOOOpasws
mwia"etsl. Tak, B 10 kimacce M3ydaroTcsi OCHOBBI MOJIEKYISIPHOM M KJIETOYHOM OHOJIOrUH,
AMOPHOJIOTHH W OMOJIOTHH Pa3BHUTHs, TCHETUKU U CEIICKIIMH, OMOTEXHOJIOTHH U CUHTCTHYCCKOM
OMOJIOTHH, AaKTyaJH3UPYIOTCS 3HAaHUS OOYdJaloUmIMXcsi 1Mo OOTaHWKE, 300JIOTUH, AHATOMUH,
¢usmosiorun yenoBeka. B 11 kimacce M3ydaroTcsi HBOTIOIMOHHOE YU€HHE, OCHOBBI IKOJIOTHH U
yaeHue o ouocdepe.

VYueOHplii mnpeamer «buonorus» mnpu3zBaH 00ecHeYUTbh OCBOEHHE OO0yYaroIIMMMCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIMUIOB W TMpaBWi, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAyYHO! KapTUHBI MHUpa, 3HAHUH O CTPOEHHMHM, MHOTOOOpa3suu M
OCOOEHHOCTSIX KIJIETKHM, OpraHu3Ma, IMOMYyJsluU, OHOIIEHO03a, SKOCHUCTEMBI, O BBIJAIOLIUXCS
Hay4HBIX JOCTIKCHHSX, COBPEMEHHBIX HCCIICIOBAHMIX B OWOJIOTHH, TMPUKIAIHBIX acTeKTax
OMoNorMueckux 3HaHWM. J[ns pa3BUTHA M MOJJEp’KaHUS MHTepeca OOydarommxcs K OMOJIOrHH
Hapsiy CO 3HAUUTEIbHBIM 00BEMOM TEOPETHUECKOTO MaTepuasia B COAEpPKaHUH MPOrPaMMBbI I10
OMOJIOTMH TIPETYCMOTPEHO 3HAKOMCTBO C HMCTOPHUEH CTAHOBJICHHS W PA3BUTHS TOW WM WHOU
ob6yacTi OMOJIOTHH, BKIAJAOM OTEUECTBEHHBIX U 3apyOEKHBIX yUEHBIX B PEIICHUE BaKHEHIITHX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb u3zyuenus yuebHoro npeamera «buosnorus» Ha yriyOn€HHOM ypOBHE — OBJIAJCHUE
0oOyyaroUMMUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHAJILHOM OpraHu3aluu >KUBBIX CHCTEM
Pa3HOTo paHra u NpruoOpeTeHne yMEHUI UCIOIb30BaTh 3TH 3HaHUA B (POPMUPOBAHNU UHTEpeca K
onpenenEHHo obmacTu MpodhecCHOHATBHOM NeATEeTbHOCTH, CBS3aHHOW C OWOJIOTHEH, WA K
BBIOOPY YUEOHOTO 3aBEICHUS VISl TTPOJIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHus.

Jloctrkenue 1enu u3ydeHus yueOHoro npenmera «buonorus» Ha yriiyoaéHHOM ypOBHE
obecrieunBaeTcs PelIeHueM CIIEeIYIOUIUX 3a/1au:

OCBOCHHE OOYYaIOLIUMHUCS  CUCTEMbl  OMOJIOTMYECKUX 3HAHUN: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSIX, KOHIEMIMIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MpaBUiaX,
COCTaBIISIIOIIMX  COBPEMEHHYIO E€CTECTBEHHO-HAyYHYI0 KapTUHY MHUPA; O CTPOCHUH,
MHOT000pa3uu U 0COOEHHOCTSIX OMOJIOTUYECKUX CUCTeM (KJIEeTKa, OpraHu3M, MOMYJISAIus, BHI,
ouoreoreHo3, Ouocdepa); O BBIJAIOMIMXCS OTKPBITUSAX M COBPEMEHHBIX HCCIECIOBAHUSAX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydJamIIuxcsi €  METOJaMH  [O3HAHUS  JKUBOM  MPHUPOJBIL:
UCCIIEIOBATEIbCKUMH METOJaMU OMOJIOTHYECKUX HayK (MOJEKYISIPHON U KIETOYHON OMOJIOTHH,
SMOPHUOJIOTUH U OMOJOTUH PA3BUTUS, TEHETUKU U CEJIEKIIMH, OMOTEXHOJIOTHH U CHHTETHYECKOMN
OMOJIOTHH, TAJICOHTOJOTHH, OJKOJOTHH); METOJaMU  CaMOCTOATEIBHOTO  MPOBEACHHUS
OMOJIOTMYECKUX UCCIeOBaHNi B Jaboparopud W B mpupoje (HaOMIOAeHUE, H3MEpeHHe,
AKCMIEPUMEHT, MOICTTUPOBAHUE);

OBJIaJiecHuEe OOYYAIOUIUMUCS YMEHHSIMH: CaMOCTOSITEIbHO HAXOJUTh, aHAIU3HPOBATh U
MCIO0JIb30BaTh OUOJIOTMYECKYIO WH(OPMAIIHIO; TTOJIb30BaThC OUOIOTHUECKON TEPMHUHOIOTHEH 1
CHUMBOJIUKOM; YCTaHABIUBATH CBSI3b MEXAY PA3BUTHEM OHOJIOTUH U COLIUATHHO-DKOHOMUYECKUMU
Y 9KOJIOTUYECKUMHU ITPOOIeMaMy YeI0BEUECTBA; OIICHUBATH MOCIEACTBHSI CBOCH JESITENLHOCTH 110
OTHOLIEHUIO K OKpYKalolled MpHUPOJHONW Cpele, COOCTBEHHOMY 3/I0pPOBBIO M 3/I0pPOBBIO



OKpYXAIOIUX JIIOJel; OOOCHOBBIBaTh W COOJIIOAATH MeEpbl MPO(PUIAKTHKH HH(EKIMOHHBIX
3a00JIeBaHMIA, MpaBUIa TIOBEJIEHUS B MPHUPOJIE M OOecredeHus] Oe30MacHOCTH COOCTBEHHOU
KHU3HEIEATSIPHOCTH B YPE3BBIUANHBIX CUTYAMsIX HPUPOJHOTO M TEXHOTCHHOTO XapakKTepa;
XapaKTepU30BaTh COBPEMEHHBIE HAyYHbIE OTKPHITHS B 00JIACTH OHOJIOTHH;

pa3BUTHE y OOy4aIOUIMXCS MHTEUIEKTYaJIbHbIX U TBOPYECKUX CIHOCOOHOCTEN B Ipoliecce
3HaKOMCTBA C BBIJAIONIUMHCS OTKPHITHSAMU W COBPEMEHHBIMH HCCIICIOBAHUSMH B OHMOJIOTHH,
pemaemMpIMi €10 TpoOJIeMaMH, METOJOJIOTUEH OHMOJIOTUYECKOTO HCCIEOBAHUS, MPOBEACHUS
OKCTIEPUMEHTAIBHBIX HCCICAOBAHUM, peIIeHUs OWOJIOTUYECKUX 3a7ad, MOJCITUPOBAHMS
OMOJIOTUYECKUX O0OBEKTOB M IMPOIIECCOB;

BOCIIMTaHUE y OOYUYAIOMIMXCSI [IEHHOCTHOTO OTHOUICHHS K KHBOW MPHUPOJE B LEJIOM U K
OTHEeNbHBIM €€ OOBEeKTaM U SBICHHAM; (OPMHPOBAHHUE DSKOJIOTUYECKOH, T'€HETHYECKOM
IPaMOTHOCTH, OOIIEH KyJNbTYyphl TOBEACHUS B TPUPOJAE; WHTETPALMU E€CTECTBEHHO-HAYYHBIX
3HAHUU;

npuoOpeTeHne 00yJaroIMMHUCS KOMIIETEHTHOCTH B PAlMOHAIBHOM MPHPOIONOIBE30BAHUN
(cobmroneHne mpaBWwil TOBEACHUS B TPUPOJIE, OXpaHbl BHUJIOB, SKOCUCTEM, OHoOchepsl),
COXpaHEHWU COOCTBEHHOTO 3JI0POBBS M 3J0POBbS OKPYXKAIOIMHMX JIOACH (COONIOACHHS MEp
npodUIaKTUKH 3a00IeBaHNi, oOecrieueHrne 6€30MacHOCTH JKU3HEIEATETLHOCTH B UPE3BBIYATHBIX
CUTYaIlUsX MIPUPOJTHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE MCIOJIb30BAHUS OHOIOTHIECKAX
3HaHUN U YMEHHN B IOBCEHEBHOM JKNU3HU;

CO3JJaHME YCJIOBHM JUIi OCO3HAHHOTO BbIOOpPAa OOY4YaIOUUMUCS WHIUBUIYAIbHOU
o0pa3oBaTeNIbHON  TPaeKTOpUH, CHOCOOCTBYIOLIEH TOcienymomeMy MNpodhecCHOHATBHOMY
CaMOOIIPENIeICHHI0, B COOTBETCTBUM C HHIMBHUIYaJbHbIMH HHTEPECAMH U MOTPEOHOCTAMU
pervoHa.

OO0miee 9MCIIO YacoB, OTBEICHHBIX HA HM3ydyeHHWE OHMOJIOTUM Ha YriayOJECHHOM YPOBHE
cpeanero obiero oopasosanusi, cocraBisieT 204 yaca: B 10 kimacce — 102 vaca (3 yaca B Heieno),
B 11 xmacce — 102 gaca (3 waca B Heziemio).

OT60p OpraHn3anOHHBIX (HOPM, METOIOB M CPEACTB 00YUEHUST OMOJIOTUH OCYIIECTBIISETCS
¢ yuétoMm crienuuKd ero coAep KaHusl U HAIMpPaBIEHHOCTH Ha MPOJOHKEHHE OMOJIOTMYECKOro
00pa3oBaHUs B OPraHU3aLUAX CPEAHETO MPOPECCUOHATBHOTO U BBICIIEr0 00pa30BaHuUs.

OO0s13aTeNIbHBIM YCIIOBHEM IMPU OOYy4eHUU OMOJIOTUM Ha YriyOJEHHOM YpOBHE SIBIISICTCS
npoBe/ieHuEe J1a00OpaTOpHBIX M MpakTuueckux padoT. Takke ywactue oOydarommuxcs B
BBITIOJIHEHUH TPOEKTHBIX U y4eOHO-UCCIeA0BATEIbCKUX padOT, TEMATHKA KOTOPBIX OMPEeIsieTcs
YUUTEJIEM Ha OCHOBE UMEIOIINXCS MaTePUATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPHUPOIHBIX
YCIJIOBHIA.



COJEPKAHUE OBYUEHMUA
10 KJIACC

ConepkaHue TPOrpaMMbl, BBIACIEHHOE  KYpCcuBom, HE BXOJUT B  IPOBEPKY
rocynapcTBeHHoU utorosoit arrecrauuu (I'MA).

Tema 1. Buosorusi Kak Hayka

CoBpemeHHast OMOJIOTHST — KOMIUIEKCHAs Hayka. KpaTkas MCTOpuUsi pa3BUTHs OWOJIOTHU.
buonornveckne Hayku W HW3ydaeMmble UMHU TpoOiieMbl. DyHIaMEHTANbHBIC, MPUKIAJHBIC H
MTOMCKOBBIE€ HAyYHBIE UCCIICIOBAHMS B OMOJIOTHH.

3HavyeHne OWOJOTMHM B (HOPMHUPOBAHUH COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBsizannble ¢ Ouosorueit. 3HaueHne OUOJIOTMH B TPAKTUUECKON AESITEIbHOCTH
YEJIOBEKA: MEJIUIIMHE, CEITLCKOM X035HUCTBE, TPOMBIIIUICHHOCTH, OXpaHe TIPUPOIBL.

JdemMoHcTpanuu

[Hoptpetsl: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. {apsun, V. I'apseii, I
Mennens, B. U. Bepnaackuii, U. 1. ITasnos, U. . Meunuxos, H. 1. Basunos, H. B. Tumodees-
Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuipl u cxeMbl: «CBsi3p OMOJIOTHU C APYrUMH Haykamu», «CucreMa OHOJIOTHYECKHUX
HayK».

Tema 2. J)KuBble CHCTEMBI U HX H3yUeHHUE

JKuBbie cucTeMbl Kak TpeaMeT n3ydeHus: ouonornu. CBOMCTBA KUBBIX CUCTEM: €TUHCTBO
XUMHUYECKOTO COCTaBa, JHUCKPETHOCTh M IEJIOCTHOCTb, CJOKHOCTh M YIOPSAJOYEHHOCTH
CTPYKTYPBI,  OTKpPBITOCTb, CAMOOPTaHMU3ALMs, CaMOBOCIPOM3BEIEHUE,  Pa3IpakKUMOCTh,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3alMd >KUBBIX CHCTEM: MOJICKYJISPHBIA, KJIETOYHBIM, TKAaHEBBIM,
OpraHU3MEHHBIMH, MOMYJISIITUOHHO -BUIOBOM, 9KOCHUCTEMHBIN (6MOTeOTICHOTUYECKHIA ),
o6uoctepnsiit. [Iporeccsl, mpoucxosmue B KUBbIX cucTteMax. OCHOBHBIE NMPU3HAKHU >KHUBOTO.
XKuznp kak popma cymiecTBoBaHusl MaTepun. Hayku, n3ydaromue >KMBble CHCTEMbI Ha Pa3HbIX
YPOBHSX OpraHU3aLNH.

N3yuenune >xuBBIX cucteM. Metoasl Omosiormueckoi Hayku. HaOmronmeHue, maMmepeHue,
JKCIIEpUMEHT, CHUCTeMarh3auus, MeraaHanu3. lloHsTue o 3aBUCMMOW W  HE3aBUCUMOU
nepemeHHo. [lnanupoBanme skcnepumenta. llocranoBka u mpoBepka runore3. Hynesas
runore3a. [lonsarue BEIOOPKHU U €€ AoCTOBEpHOCTh. Pazdpoc B Ouonorunueckux gaHHbIX. O1eHKa
JOCTOBEPHOCTHU TOJYYEHHBIX Pe3yNIbTaToB. [IpUUMHBI MCKAKEHUS PE3YJIbTATOB 3KCIEPUMEHTA.
[loHATHE CTaTUCTUYECKOTO TECTA.

JdemMoncTpanun

Tabmuiet u  cxembl: «OCHOBHBIE TMPU3HAKU JKU3HUY», «bBHOIOTHYECKUE CHCTEMBI»,
«CBOICTBA )KUBOU MaTepun», «YPOBHU OpraHU3allU KUBOU MPUPOIbD, «CTPOECHUE KUBOTHOM
KJIETKN», « TKaHU KUBOTHBIX», «CUCTEMBI OPTaHOB YEJIOBEYECKOTO OpraHn3May, «bruoreoieHosy,
«buocdepa», «MeToabl H3ydSHHUSI )KUBOU IPUPOJIBD».

Ob6opynoBanue: 1abopatopHoe 060pyAOBaHUE AJIsl MPOBEACHUS HAOIOICHUH, U3MEPEHUH,
AKCIIEPUMEHTOB.

IIpakTHyeckas padora «lcnonb3oBaHUE Pa3IUUYHBIX METOJOB MPH M3YUYEHUU KUBBIX
CUCTEM.

Tema 3. Buosorus Kkierku



Knerka — cTpykTypHO-(DyHKIMOHAJIbHAS €IUHHIA KHBOTO. MICTOPUS OTKPBITHS KIICTKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Ilneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHOW KJIETOUHOM TEOpUHU.

Metoapl MOJIEKYISIPHOM ¥ KJIETOYHOW OHOJOTHHM: MHKpPOCKOMUS, XpomMaTtorpadus,
anekTpodopes, METOJ  MEUYEHBIX aToMOB, IuddepeHInaIbHoe  HeHTpU(YrupoBaHHUE,
KYJIbTUBUPOBAHHUE KIETOK. M3yueHue @HUKCUpOBAHHBIX KiemoK. DICKTPOHHAS MHUKPOCKOIIHS.
Kongokanvnasn mukpockonus. Bumanvhoe (npusicuznennoe) uzyieHue Kiemox.

JdeMoHcTpanuu

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

Tabmuuer n cxembl: «CBETOBOH MHUKPOCKOI», «INEKTPOHHBIA MHKPOCKOI», «McTopwHs
Pa3BUTHSI METOJIOB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MMKpPOCKOI, MUKpOIIpEnapaThl pacTUTEIbHBIX, )KUBOTHBIX U
OaKTEepHATBHBIX KIETOK.

IIpakTnueckas padora «/I3yuyeHne METOJ0B KJIETOUHOH Oumosoruu (xpomartorpadus,
anekTpodopes, nupdepennnanbaoe nentpudyruposanue, [ILP)».

Tema 4. Xumnueckasi OpraHu3anusi KJIeTKH

XUMUYECKUHN COCTaB KIETKU. Makpo-, MUKPO- U YIBTPAMHUKPO3JIEMEHTHI. Bosa u €€ poJib

KaK pacTBOPUTENS, peareHTa, ydacTHe B CTPYKTYPUPOBAaHUM KIJIETKH, TEIUIOPETYIISIIHH.

MunepasnbHbIe BELIeCTBa KIETKH, UX OnoJioruyeckasi poib. Posib KATHOHOB ¥ @aHMOHOB B KJIETKE.

Opranndeckue BenecTBa KiIeTku. buosornueckue noauMepsl. benku. AMUHOKHACIOTHBIN

coctaB OenkoB. CTpykTypbl OenkoBoil Mosekynbl. IlepBuuHas cTpykrypa Oenka, menTHAHAs

CBs3b. BropuuHas, TpeTwyHasi, 4eTBEepTUUYHAs CTPYKTYyphl. JleHaTypamus. CBoiicTBa OCIIKOB.
Knaccudukanus 6enkoB. buonorndyeckue hyHkimu 6enkoB. [Ipuonui.

VYrneBoapl. MoHOCaxapuapbl, AMCaXapuabl, OJIMTOCAXapu/Ibl U mosrcaxapuapl. OOmuii mian
CTpOeHUS U (PU3NKO-XUMUYECKHE CBOMCTBA YIriieBoJ0B. buonorndeckue QyHKIINHN YIiIeBOJOB.

Jlumuger.  T'mapodunbHO-THApOdOOHBIE  cBoMcTBa.  Knaccubukamuss — TUMUIOB.
Tpurmunepuapl, hochomnuabl, BOCKH, cTepoupl. buonorndeckne GyHKIMU aunuaoB. O0mme
CBOMCTBa OHOJIOTHYECKMX MeMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYIIPOHULIAEMOCTb.

Hyxkneunossie kucnotel. JJHK u PHK. Ctpoenune HykinenHOBBIX KHUCIOT. HykieoTumsl.
[Tpunnun kommiementapuoct. IIpaBwio Yapradda. Crpykrypa JHK — nBoiitnas crimpaib.
Mecronaxoxaenue u ononornueckue Gynknuu JJHK. Bunst PHK. ®yakuun PHK B kinetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mosiekyine AT®. buonornyeckue
¢byakiun  AT®. BoccraHOBIEHHbIE TEPEHOCUYMKH, WX (QYHKIUUM B KiIeTke. /[pyeue
HyKIeo3uompugocghamol (HTD,). CexBenupoBanue  JIHK.  Memoow:  cenomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouoiiorus: OMOXUMHUYECKHEe M OMO(U3MYECKHe HCCIEeIOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl OuOMoOJIeKyl. Modenuposanue cmpykmypol u @OyHKYui
buomonexyn u ux komniexcos. Komnvromepuwiii ousaiin u opeanuyeckuti cunmes 6UOMONEKY U UX
HenpupooHvLX AHA0208.

JdemMoHcTpanuu

[optperst: JI. Tlomunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, ®. Canrep, C.
IIpy3unep.

Huarpammel:  «Pacnpenenenue XUMHUYECKMX JJIEMEHTOB B HEXKHBOM  IPUPOJIE»,
«PacrpeneneHne XMMUYECKUX 3JIEMEHTOB B KUBOU ITPUPOJIEN.



Tabmuuper u cxemsl: «llepuoguueckas TaOnuua XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOABI», «BemectBa B cocraBe OpraHu3smMoB», «CTpOeHHE MOJICKYJbl Oenkay,
«CTpyKTypBl OETKOBOW MOJEKYNIbI», «CTpOeHHE MOJEKYNI YrieBoAoB», «CTpOEHHE MOJIEKYJ
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOseKyIbl ATO».

O6opynoBaHue: XMMUYECKast [TOCya U 000pyJ0BaHUE.

JladopaTopHas padora «O0Hapyx)eHHEe OCIKOB C TOMOIIBIO0 KAYECTBEHHBIX PEAKIIUI.

JladbopaTopHas padora «/ccnenoBanrue HyKJIEHHOBBIX KHUCIIOT, BBIJICJICHHBIX U3 KJIETOK
Pa3IMYHbBIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKuMHU KICTKH

Tunel kIeTok: sykapuoTuyeckas M npokapuoTuueckas. CTpyKTYpHO-(QYHKLIHOHAJIbHbBIE
00pazoBaHus KJIETKHU.

Crpoenue mpokapuoTHdeckoil kieTku. Kierounas creHka Oakrtepuii ©  apxeil.
OcoOeHHOCTH CTpPOEHUsl TeTepOoTPOPHON U aBTOTPOPHON MPOKAPUOTUUYECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO32aX.

Crpoenre n QpyHKIMOHUPOBAHUE dYKapHOTHUYECKOM KkieTku. Ilna3marnueckas MmemOpaHa
(mna3manemma). CTpykTypa I[1a3MaTHdeckod MemOpaHbl. TpaHCHOpPT BemIecTB yepes
I1a3MaTHYeCcKyl0 MeMOpaHy: maccuBHBIM (nuddy3us, obneryéHHas aud@ysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomymponunaemocts MeMOpanbl. Pabora
HaTpUH-KaJIMEBOTO Hacoca. DHAOIUTO3: MUHOIMTO3, (haroruTo3. JK301MTo3. KieTounas cTeHka.
CrpykTypa ¥ QyHKIUHU KIETOYHON CTEHKU pacTeHH, rpuOoB.

Hurommazma. [uto3onb. Llurtockener. J[BmxkeHune uwurtormiazMbl. OpraHouibl KJIETKH.
OnHomeMOpaHHBIE OpraHOMIBI KJIETKU: dHAomIasMarndeckas cetb (DIIC), ammapar [Nombmxw,
JU30COMBI, MX CTpoeHHe M (QyHKUHUU. B3auMOCBSI3b OHOMEMOpPAHHBIX OPTraHOWIOB KIETKH.
CtpoeHue rpaHyJIsIpHOTO peTuKynyma. Mexanusm wuanpasnenus 6eikos ¢ OIIIC. CunHtes
pactBopuMbIX  OenkoB. CuHTE3  KIETOYHBIX  MeMmOpaH. ['nmamkmit  (arpaHyssIpHBIN)
SHJOIUIa3MaTHYeCKU peTukyayM. CekperopHas GyHKius ammapara ['onsmku. Moougurkayus
benxoe 6 annapame I onvoocu. Copmuposka benxoe ¢ annapame I onvodicu. TpaHCTIOPT BEIIECTB
B KJeTKe. Bakyonu pactutenbHbIX kieTok. Kiierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPTraHOMAbI KIETKU: MUTOXOHAPUH, IUIACTUAbL. [Ipoucxooicoenue
mumoxonopuii u naacmuo. Cumdbuoeenez (K.C. Mepeoxckoscxuui, JI. Mapeynuc). Ctpoenue u
GYHKIMM  MUTOXOHIpUM u TuiacTuA. [lepBuuHble, BTOPUYHBIE U CIOXHbBIE IJIACTU]IBI
(OTOCHHTE3UPYIOUIUX JYKAPUOT. XJIOPOILIACTHI, XPOMOILIACTHI, JICHKOIUIACThl  BBICIIUX
paCTEHUH.

Hemem6panubie opranouasl kiaeTku CTpoeHHE W PYHKIUU HEMEMOpPAHHBIX OPraHOUIOB
kieTku. Pubocomsbl.  [Ipomesxcymounvie  uiamenmsi. MuxpodunameHTbl. AKmuHosvle
Muxkpoguramenmol. MBbIIIIEUHbIE KIETKU. AKMUHOBble KOMNOHEHMbl HEeMbIUEYHBIX KIEeMmOoK.
Muxkpotpy6ouku. Kietounsiii ueHtp. CTpoeHHEe U JABHKEHHUE JKTYTUKOB W PECHUYEK.
MuxkpotpyOouku 1uTorniaasmel. Llentpuons. benku, accoyuuposannvie ¢ MUKPODUIAMEHMAMU U
Mmuxpompybouxamu. Momopuvie benxu.

Anpo. Obonouka sapa, XPOMATHH, KAPUOILUIA3Ma, SPHIINIKU, UX CTPOCHHE W (DYHKIUH.
SnepHblii 6enkoBbI MaTpuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B MHTEp(dazHOM
anpe. dyxpomamun u 2emepoxpomamut. belku XpomMaTHHA — THCTOHBL. Jlumamuka sdepHot
060104KU 8 Mumose. foepHulii mpancnopm.

Knerounsie  BkimtoueHus. CpaBHUTEIbHAs ~ XapaKTEPUCTHKA  KIETOK  DYKapUOT
(pacTuTeNnbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[optpetsl: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuuer u cxembl: «CTpoe€HHE SYKApHOTHYECKOH KIETKH», «CTpoeHHe KUBOTHOMN
KIeTKn», «CTpoeHue pacTUTENbHON KIETKW», «CTpoeHuE MUTOXOHAPUN», «Snpo», «CtpoeHue
IIPOKAPUOTUYECKOMN KIETKI.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHKPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX
KJIETOK, MUKpOTIpenapaTsl OaKTepUATbHBIX KJIETOK.

JlabopaTopHas padora «/3yueHne CTpOCHHS KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTnueckas padora «/3yyeHue cBOWCTB KJIETOYHOU MEMOpaHbI».

JlabopaTopHasi padora «lccienoBanue miaa3Moiin3a U JEMIa3MOJIM3a B PaCTUTEIIbHBIX
KIIETKaX».

IIpakTnueckas padora «/3yyeHne IBUKEHUS LIUTOIUIA3Mbl B PACTUTEIBHBIX KIETKAX.

Tema 6. OGMeH BelecTB M IpeBpallleHHe JHEPTHHU B KJIeTKe

AccUMWIALNS U TUCCUMWISILIUS — JIBE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BElIecTB:
aBTOTPO(HBIN U reTepOTPOPHBIN. YUacTHe KHUCI0POaa B OOMEHHBIX MpoIieccax. JHEPreTHUEcKoe
obecnieueHue KieTku: npespaiienne AT® B 00OMeHHbIX nporeccax. PepMEeHTaTUBHBIN XapakTep
peakiuii KIeToYHoro Meradosm3ma. GepMeHThI, X CTPOCHUE, CBOMCTBA U MEXaHU3M JICHCTBHS.
Kodepmentsl. OTinuns GepMeHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-akTuBaTopsl u
OENKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTAaTHBHBIX peaKUUid OT pa3IMYHbIX
(hakTopoB.

[lepBUUHBIN CHMHTE3 OPraHMYECKHX BeIIECTB B KieTke. POTOCHHTE3. AHOKCUCeHHblU U
oxkcuzenHvlll omocunmes y oOaxkmeputi. Ceemocobupaiowjue nucMeHmvl U NUSMEHMbL
peaxkyuonHoz2o yenmpa. Ponb xmoporuiactoB B mpouecce gorocuHte3a. CBeToBas U TEMHOBAs
dazel. Domoodvixanue, Cz., Cs- u CAM-munvr pomocunmesa. IIpoayKTHBHOCTh (HOTOCHHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOPOCTh GOoTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

XemocuHre3.  PazHooOpasume  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUGUIUPYIOIINE
OakTepuu, jxene300aKkTepun, cepoOaKkTeprn, BOJOPOHBIC OaKTEPHH. 3HAUCHNE XEMOCHHTE3A.

AnaspoOHbie opranu3Mbl. Buapl Opokenus. [IpoaykTbl OpoKeHHUS U UX UCIOJIB30BAHUE
Yel0OBEKOM. AHa3pOOHBIE MHUKPOOPraHM3Mbl KaK OOBEKThl OMOTEXHOJIOTMH M BO30YIUTENN
001e3HeH.

AdpoOHBIE OpraHM3Mbl. DTambl SHEpreTudeckoro obOmeHa. [loAroToBUTENbHBIN 3Tall.
['mukonu3 — 6ecKUCIOPOHOE PACHICTIIEHUE TIIFOKO3bI.

buonoruueckoe okuciaeHHe, WM KJIETOYHOE JbIXaHWe. PO MUTOXOHIpHI B mpolieccax
Oouonorudeckoro okucieHus. Lluxnaudeckue peaknuu. OxuciautensHoe ¢ochopunupoBanue.
Ouepeus membpannoeo epaouenma npomonos. Cumwmes ATD: paboma npomounoi ATD-
cunmasel.  [lpenmyiectBa a’poOHOro myTH oOOMEHa BELIECTB Mepel aHa’POOHBIM.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMeHa.

JdemoHncTpanumn

[Hoptpersr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Mutuem, I'. A. 3aBap3uH.

Tabmuuel u cxembl: «PoToCUHTE3», «DHepreTHueckuii oOMmen», «buocuHTe3 Oenkay,
«Ctpoenue pepmeHTa», «XEMOCHHTE3Y.

ObopynoBaHue: CBETOBOI MUKPOCKOI, 000pyI0BaHKE AJIsl IPUTOTOBJICHUS IOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTopHas padora «/3ydyeHue KaTaIMTHUYECKOI akTUBHOCTH (PePMEHTOB (Ha pUMepe
aMUIIa3bl WM KaTalasbl)y.



JlaGopaTopnass pabora «V3yueHne (EepMEHTATUBHOTO PpACIICIUICHUS TEPOKCHIA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKaX.

JlaGopaTopHas pa6ora «CpaBHEeHHUE MPOLIECCOB (POTOCUHTE3A M XEMOCHHTE3a».

JladbopaTopHas padora «CpaBHEHUE POLIECCOB OPOKEHUS U IBIXAHUS.

Tema 7. HacieacrBeHHasi ”H(popMalnus U peaju3auus e€é B KJIeTKe

Peakuuu matpuyHoro cunresa. IIpuHIMI KOMIUIEMEHTApHOCTH B PEAKIMSIX MATPUUYHOTO
cuHTe3a. Peammsanus HacneACcTBEHHONW uWHpopManuu. ['@eHEeTHYeCKHil KOJ, €ro CBOWCTBA.
Tpanckpunuusa — marpuusbiii cuate3 PHK. IIpuHOmne! TpanCKpunuuu: KOMIUIEMEHTAPHOCT,
aHTUIApaJUIEIbHOCTh, aCUMMETpUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckoti
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ srambl. Yuactue TpancnoptHeix PHK B OmnocuuTese Oenka. YcnoBus
O6uocunTesa 6enka. Koauposanue aMuHOKucoT. Ponb pubocom B OuocunTese Oernka.

Cospemennvie npedcmasnenus o cmpoenuu 2enos. Opranuzanys reHoMa y IpoKapuoT U
3yKapuoT. Perynsauust akTHBHOCTH T€HOB y TpokapuoT. I'unoresa onepona (@. XKakoo, XK. Mano).
Monexynapuvle mexanusmvl dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna e pezynayuu
pabomul 2enos. Perynsanns 0OMeHHBIX MpolieccoB B KiieTke. KieTounslii roMmeocTas.

Bupychl — Heknerounble (GopMbl )KU3HU U OOiHUraTHble mapas3uthl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. sKuzmnewnwviti yukn JIHK-cooepocawjux
supycos, PHK-cooepoicawux supycos, baxmepuoghazos. Obpammuas mpanckpunyus, pesepmasd,
unmezpasa.

BupycHsie 3a00neBaHus 4enoBeka, )XUBOTHBIX, pacteHuid. CIT1 /], COVID-19, conmansubie
U MEAUIMHCKHE MTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6orvuux maccusos («bigdata») cmpyxmypHolx
buonocuveckux oanHvlx. Hanomexunonozauu 6 buonocuu u meouyune. Ilpoepammupyemvie pynxyuu
benxos. Cnocodovl 00cmasku 1ekapcma.

JdemoncTpanmu

[Toptpetsr: H. K. Kosbnos, /1. . IBaHOBCKUI.

Tabmuer w  cxembl: «buocuHTe3 Oenka», «['eHermueckuid Koa», «Bupych»,
«baxTrepuodarm.

IpakTuyeckas padora «Co3naHue MOJICTIA BUPYCay.

Tema 8. 7Ku3HeHHBbIH UK KJIeTKH

Knerounslii nmkn, ero mepuonsl u perymsnus. Matepdaza um mutos. OcoOeHHOCTH
mpoleccoB, mpoTekaronux B uHTepdase. [loaroroska kietku k nenenuto. IlpecunreTnueckuit
(MOCTMUTOTUYECKHUI), CUHTETUYECKHH M TOCTCHHTETHYECKUH (MPEMUTOTHUECKUN) MEPHOIbI
UHTEpda3bl.

Marpuunbiii  cunte3 JHK —  pemnukanusa. Ilpunnunsr  perummkanuu — JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA CHHTE3, AHTUINAPAIUIENBHOCTh. MeXaHu3M
peruukanuu JTHK. Xpomocomsl. CtpoeHue xpomocoMm. Tenomepsl u Tenomepasa. XpoMOCOMHBIN
Ha0Op KJIETKH — KapuOTHM. JIMMIOUIHBIM W raruiougHbd Habopbl XpoMocoM. ['oMonorudHbIe
XxpoMocoMsl. [Tos10BBIE XpOMOCOMBI.

Henenne kinetkn — MuTOo3. CTaguym MHUTO3a WM MPOUCXOJSALIME B HUX MPOLECCHl. THIIbI
Murto3a. KapuokuHes u uutoknHes. buonornueckoe 3HaueHHEe MUTO3a.

Perymsimust MUTOTHYECKOTO HMKIa KieTkdu. lIporpammupyemasi kietoyHas Tubenb —
aromnTo3.



Knerounoe sapo, XpoMocoMBI, (PyHKIIMOHATIbHAS T€HOMUKA. Mexanuzmvl npoaughepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «L{ugpposas knemrkay — obuounpopmamuieckue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmuiel 1 cxeMbl: «OKW3HEHHBIN UK KICTKH», «Muto3», «CTpoeHHe XpOMOCOMY,
«Permukanus JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MHUKpoIpenaparbl: «MHTO3 B KIETKax KOpelIKa
JTyKa».

JladopaTopHas padora «/3yyeHrne XxpoMOCOM Ha TOTOBBIX MUKpPOTIpEiapaTaxy.

JladbopaTopHas padora «HalGmogeHne MUTO3a B KIETKaX KOHUMKAa KOpEIIKa Jyka (Ha
TOTOBBIX MUKPOTIpENapaTax)y.

Tema 9. CTpoenne u pyHKIHH OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEIECSATENIbHOCTH OJAHOKIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE TPUOBI, OTHOKJIETOUYHbIE BOJAOPOCIH, Apyrue npotuctsl. KonoHuanabHbie
OpraHU3MBl.

B3anMocBs3p 9acTeil MHOTOKJIETOYHOTO OpraHnu3Ma. TKaHW, OpraHbl U CUCTEMBI OPTraHOB.
OpranusM Kak eguHoe 1enoe. ['omeocras.

Tkanu pacrenuil. Tumel pacTUTENBHBIX TKaHeW: oOpa3oBarenbHas, MOKpPOBHas,
MIPOBOJIAIIAsl, OCHOBHAsI, MexaHnueckasd. OCOOEHHOCTH CTpOeHHs, PYHKUUNA U pacHOJIOKEHUs
TKaHEW B OpraHax pacTeHH.

TkaHM )KUBOTHBIX U Y€JIOBEKA. THUIBI )KUBOTHBIX TKAHEW: SNIUTEINAIIbHAS, COETMHUTEIIbHAS,
MbITeyHas, HepBHas. OCOOEHHOCTH CTpoeHUs, (DYHKIIMHA U PACIOJIOKCHUS TKaHEH B OopraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbl. BerertaTuBHbI€ U T€HEPAaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTaHOB
YKUBOTHBIX U yesoBeka. OyHKIIMY OpraHOB M CUCTEM OPIaHOB.

Onopa tena oprann3moB. Kapkac pacrennii. CkeneTsl 0THOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIil 1 BHyTpeHHHU ckesieT. CTpPOCHUE U TUIIbl COSMHEHUS KOCTEH.

JIBukeHre OpraHuM3moB. JIBKeHHE OJHOKJIETOYHBIX OpraHu3MoB: amEOOMAHOE,
KI'YTUKOBOE, PECHHYHOE. JI[BM)KEHHE MHOIOKJIETOYHBIX PACTEHUH: TPONU3MblI M HACTHM.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX M U€JIOBEKa: MbllleuHas cuctema. Peduekc. CkeneTHoie
MBIIIILBI U UX paboTa.

[Iuranue opranusmoB. IlornonieHue BOAbI, YTJIEKUCIOIO ra3a U MUHEPAJIbHBIX BELIECTB
pacteHussMu. Ilutanue >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKJIETOYHOE MHUIIEBAPEHUE.
[IuraHnne MO3BOHOYHBIX JKUBOTHBIX. OTIENbl MUIIEBAPUTENBHOIO TpakTa. llumieBaputenbHbIe
xenesbl. [IumeBapurenbHas cucreMa 4eaoBeka.

Jpixanue opranu3moB. [[pixanue pacrenuil. Jlpixanue >kuBoTHbIX. Juddy3us razos uepes
MOBEPXHOCTh KieTkUu. KoxkHoe npixanue. [lpixarenbHas moBepxHOCTh. JKabepHoe u j€rodHoe
npIXaHue. JlpIxaHWe TI03BOHOYHBIX JKMBOTHBIX M YEJIOBEKa. OBOJIIOIMOHHOE YCIOKHEHHE
CTPOEHMS JETKUX IIO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenpHas cucteMa denoBeka. MexaHu3M
BEHTUJISIUH JIETKUX y NITUI U MIIEKONUTaromuX. Perynsaius apixanus. JlprxareabHble 00BEMBI.

TpaHcnopT BelIeCTB y OPraHU3MOB. TpaHCIOPTHBIE CHCTEMBI pacT€HUW. TpaHCHopT
BEILIECTB Y )KMBOTHbIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
KUBOTHBIX W dYenmoBeka. Cepjiie, KPOBEHOCHBIE COCYABl W KpoBb. Kpyru KpoBooOpaieHus.



OBOJIIOLMOHHBIE YCIO0)KHEHUSI CTPOEHMSI KPOBEHOCHOM CHUCTEMBI MO3BOHOYHBIX JKUBOTHBIX.
PaGora cepaiia u e€ perynsius.

Beinenenune y opranusmoB. Beinenenue y pacreHuil. BelneneHue 'y  JKMBOTHBIX.
CoxparutenpHbie Bakyosn. Opransl BelenaeHus. GUiIbTpaius, CeKperus 1 00paTHOE BCaChbIBaHUE
KaK MEXaHU3Mbl pabOThl OpraHoB BbiAeNeHUA. CBS3b MOJOCTH Tejla C KPOBEHOCHOW M
BBIJICJIUTEIIBHON cHUcTeMaMU. BpijieneHne y NO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Ilouku.
Crpoenne u GpyHKIIOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH Y YEITOBEKA.

3amura y OpraHu3MoB. 3aiuTa y OJHOKJIETOUHBIX OpraHu3MoB. Criopbl OaKTepHil ¥ HUCTBI
IpocTedmux. 3aliuTa y MHOTroKJIeTouHbIX pacteHuil. Kyrukyna. CpencrBa maccuBHOM U
XUMHUYECKOM 3a1UThl. DUTOHIUIBI.

3amura y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI U MX MPOU3BOAHBIE. 3alllUTa OpraHu3Ma
or Oone3Hedl. VMMyHHass cuctema uyenoBeka. KieTO4HbI M TyMOpalbHBIH HMMYHHTET.
Bpoxnéuuelii u  npuoOpeTéHHbIN  crneuuuyecKuil HUMMYHHUTET. Teopusi KJIOHAIbHO-
cenektuBHOro ummyHnuteta (I1. Dpaux, ®@. M. bepuer, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpokIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3200JI€BaHUM.

Paznpaxkxumocts W perynasiuus y oOpraHusmMoB. PaznpakuMocTh Yy OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTe n perynsuus y pacTeHuil. PocToBble BemiecTBa M HX
3HaYEeHHUE.

HepBHas cucrema u peduiekTopHasi perynsiuus y >KUBOTHbIX. HepBHas cucrema u eé
OTJieNbl. DBOJIIOIIMOHHOE YCJIOXKHEHHE CTPOEHUs HEPBHOM CUCTEMBI Y >KMBOTHBIX. OTxaeisl
rOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pednekc u pednexropHas ayra. besycinoBHbie u
YCIIOBHBIEC pedIIeKCHI.

['ymopanbHas perymauuss ¥ SHAOKPHHHAs CUCTEMa JXUBOTHBIX M 4YesoBeka. JKenesbl
SHJIOKPUHHOW CHCTEMBI W WX TOpPMOHBI. JlelicTBMe TropMOHOB. B3anMMOCBsI3p HEpPBHOM U
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cucteMa.

JdemoncTpanmu

[Toptper: U. I1. I1aBnoB.

Tabmumpsl 1 cxeMbl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCIH,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHui», «CHUCTEeMbl OpraHoB
IMI03BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpOoeHHEe HaceKOMbIX», «TKaHM pacTeHU»,
«KopneBbie cucremor», «Ctpoenue crediss», «CTpoeHHE JIUCTOBOM IUIaCTUHKWY», «TkaHU
XKUBOTHBIX», «Ckener uenoBeka», «llumeBaputenbHas cucrema», «KpoBeHOCHas cucteMay,
«/pixarenpHas cucrema», «HepBHas cucrema», «Koxa», «MbluieyHas cucremay,
«BplenurenpHas cucreMa», «OHAOKpUHHAs cuctemay, «CTtpoeHue Mplib», «IMMyHUTETY,
«KumeunonosnoctHele», «Cxema nNUTaHUsl pacTeHUid», «KpoBeHOCHbIE cHUCTEMBbI TO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpoeHHE JI0K/I€BOTO
yepBs», «HepBHas cucrema pwid», «HepBHas cucrema msrymku», «HepBHas cucrema
npecMmbikaomuxcsa», «HepBHas cucrema ntuny, «HepBHas cucreMa MIIEKONMUTAKOUIUX,
«HepBHas cucrema yenoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MHKpPOMpenapaTsl OAHOKIETOUHBIX OpPraHU3MOB,
MHUKpOIpENapaTsl TKaHEHW, paKOBUHBI MOJIJIIOCKOB, KOJUIEKLIIUA HACEKOMBIX, UIVIOKOKHX, JKUBbBIE
9K3EMIUIAPhl KOMHATHBIX PAaCTeHUH, repOapun pacTeHUIl pa3HbIX OT/ENOB, BIaKHBIE MperapaTsl
KHUBOTHBIX, CKEJIEThI I03BOHOYHBIX, KOJUIEKIIMA OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YeJIOBEKa,
00opyZ0BaHuE I AEMOHCTPALIUH [TOYBEHHOTO ¥ BO3AYIIHOTO MUTAHUS PACTEHUH, pacIienIeHus
Kpaxmasia 1 OeJIKOB MO/Jl IeHCTBHEM (PepMEHTOB, 000pyA0BaHHUE Ul JEMOHCTPALIUU OIBITOB T10



W3MEPEHUIO KU3HEHHOW EMKOCTU JETKUX, MEXaHW3Ma JbIXaTEJIbHBbIX JBH)KEHUW, MOJIEIU
rOJIOBHOT'O MO3Ta Pa3jNyYHbIX )KMBOTHBIX.

JladbopaTopHas padora «/3ydyeHue TkaHel pacTeHHI.

JladopaTopHas padora «/3ydyeHue TkaHel )KUBOTHBIX).

JlabopaTopHas padora «/3ydeHue opraHoB IBETKOBOTO PACTCHUSI.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTraHU3MOB

®opMBI pa3MHOKEHHS OPTraHU3MOB: OecIolioe (BKIIIOYasi BEr€TaTUBHOE) M TI0JI0BOE. Buib
0ecroJIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIIALUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[lonoBoe pasmuoxenue. I[lonoBble kineTkw, uiau ramerbl. Meio3. Craguu Meiio3sa.
IToBenenne xpomocom B Meiose. KpoccuHrosep. buosiornueckuii cMbIcil MEH03a U MOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzapoapiieBoe pa3putue. ['amerorenes y ;kuBoTHbIX. [looBbIe xkene3sl. OOpazoBaHue
1 pa3BUTHE MOJOBBIX KIeToK. CriepMaToreHe3 u ooreHes. CTpoeHne NOJOBBIX KIETOK.

Ono0TBOpeHHE M AMOPUOHAIIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIJIOIOTBOPEHUS:
Hapy)XHoOe, BHyTpeHHee. [lapTeHorenes.

NnauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHOJIOTUsl — HayKa O pa3BUTUU
opranu3MoB. Mopgoeenesz — 00Ha uz enauvix npooiem smopuonocuu. Konyenyus mopghozenos u
mooenu mopgoeenesza. Ctaguu >MOpHOTreHe3a )KUBOTHBIX (Ha mpumepe Jarymku). JpoOnenue.
Tunsl apoGnenus. /[Jemepmunuposannoe u HedepmuHuposanHoe opoobnenue. bnacmyna, munol
onacmyn. OcoOEHHOCTU NPOOJIEHUST MJIEKONMUTAIOMIUX. 3apOJIbIIIEBbIE JUCTKH (TacTPyJIsLus).
3aknagka OpraHoB M TKaHEH W3 3apoJbIIIEBBIX JHMCTKOB. B3anMHOe BiusHUE dYacTel
Pa3BHUBAIOIIETOCS 3apo/Ibliia (AMOpHUOHANIbHAS HHIYKIHS). 3aKiIa/lKa TIaHa CTPOCHUSI dKUBOTHOTO
KaK pe3ysibTaT UepapXuyecKuxX B3aUMOJIeHCTBUI reHoB. BiusHue Ha SMOpHOHAIBHOE pa3BUTHE
pa3IMYHbIX (DAKTOPOB OKPYXKAIOIIEH Cpebl.

Poct u pasButue xuBoTHBIX. I[locTamOpuoHanpHBIM mepuoi. I[lpsimoe u Hempsimoe
pazButue. Pa3Butue c meramopdo3oM y OECIO3BOHOYHBIX M IO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHHE MPSMOTO M HEMPSMOIO Pa3BUTHS, UX PACIPOCTPAHEHHE B MPUPOJIE.
Tunbel pocta XUBOTHBIX. @aKTOpbl pEryisIIMM POCTA JKUBOTHBIX M uenoBeka. Craauu
MOCTAMOPHOHAIBHOTO Pa3BUTUSL y JKUBOTHBIX W dYenoBeka. [leprojpl OHTOreHe3a 4eoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE TIPOIECCHI.

Pa3zmHuoxkenue u pazputre pacteHuid. ['amerodut u ciopodut. Meiio3 B )KU3HEHHOM ITUKIIC
pactenuii. OGpa3oBaHue CIIOP B Iporiecce Meio3a. ['ameTorenes y pacreruii. O1io10TBOPEHHE U
pa3BUTHE pPACTUTEIBHBIX OPraHu3MoOB. JIBOMHOE OIUJIOJIOTBOPEHHE Yy LIBETKOBBIX PACTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl PETYISILIUM OHTOI'€HE3a Y PACTEHUM U dKUBOTHBIX.

JdemoHncTpanumn

[Toptpersr: C. I'. HaBamun, X. [lIneman.

Tabnuipl u cxembl: «BereraTuBHOE pazMHOKeHHE», « TUIBI OECIONOr0 pa3zMHOKEHHS,
«Pa3MHOXeHHE XJIaMHJIOMOHaIbD», «Pa3MHOKEHHE O3BIUIEHB», «Pa3MHOXEHUE TUIPBI»,
«Merio3», «Xpomocombl», «l['amerorenes», «CTpoeHHME SANWLEKIETKH M CIIEPMAaTO30UIa»,
«OCHOBHBIE CTaIUM OHTOTeHE3a, «[IpsAMoe 1 HenpsiMoe pa3BUTHE», «Pa3BUTHE MAICKOTO KyKay,
«Pa3Butne capanum», «Pa3zBuTue nATymKkM», «J{BoilHO€ OIUIOAOTBOPEHHE Yy IIBETKOBBIX
pacteHuii», «CTpoeHHE CeMSH OJHOJIOJBHBIX M ABYAOJBHBIX pacTeHHI», «KU3HEHHBIM UK
MOPCKOM KanycTbl», <« KM3HEHHBIA HUKI MXa», « KHU3HEHHBIN UK TaOPOTHUKAY, « KHU3HEHHBII
LIUKJI COCHBD».



ObopynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIIpenapaThl SHIIEKIETOK U CIEpMaTO30H 0B,
Mozenb «L{UKII pa3BUTHUS JIATYLIKI.

Jlaboparopnasi pabora «l3ydeHue CTpOEHHUS TIOJOBBIX KIJIETOK Ha T'OTOBBIX
MUKpOIIpenaparax.

IIpakTHyeckass padora «BbIsiBIIeHHE MPU3HAKOB CXOJCTBA 3apOBIIIEH MO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopHas padora «CTpoeHre OpraHOB pa3MHOKEHHUSI BHICIITUX PACTEHUI».

Tema 11. I'eHeTnKa — HAyKa 0 HACJIEACTBEHHOCTH U H3MEHYHMBOCTH OPTraHU3MOB

Wcropus craHoBiIeHMS U pa3BUTHS T€HETUKU Kak Hayku. Pabotel ['. Mennens, I'. ne ®@puza,
T. Moprana. Posib oTeuecTBeHHBIX Yu€HbIX B pazBuTuu renetuku. Padorsr H. K. Konbuosa, H. Y.
BasunioBa, A. H. benosepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHATUSI M CUMBOJIBL. ['OMOJIOIMUHBIE XPOMOCOMBI, aJlIeJIbHbIE
IeHbl, AJIbTEPHATUBHbIC NPU3HAKH, JOMHHAHTHBI M pELECCHBHBIA MpPHU3HAK, T'OMO3UIOTa,
reTepo3uroTa, 4ucras JHUHUSA, TUOpuibl, reHoTun, (eHoTun. OCHOBHbIE METOJIbl TEHETHKHU:
rUOPUA0TIOrMUECKUN, ITUTOJIOTHUECKHU, MOJIEKYJISIPHO-T€HETUUYECKHI.

JdemMoHcTpanuu

[optpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodeer-PecoBckmuii.

Tabmuis! u cxembl: «MeTo1bl TeHETUKIY, «CXEMBbl CKPEITUBAHUS.

JladopaTopHas padota «/[po3oduia kak 00BEKT TCHETHUYECKUX UCCIICTOBAHUIN.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemniuBanue. [lepBriii 3akoH MeHiemns — 3aKOH € IMHO0Opa3usi THOPHIOB
nepBoro nokoJyieHus. [IpaBuno nomunupoBanusi. Bropoit 3akon Menaenst — 3aK0H pacuieraeHus
npu3HakoB. lluTosornyeckue OCHOBBI MOHOTHOPHMIIHOTO CKpeIIMBaHMs. [ Mmore3a 4YHUCTOTHI

ramer.

AHanmuzupylomiee  ckpemuBaHue.  [[poMeXyTOUHBIA ~ XapakTep  HacleJIOBaHMS.
Pacmiernnenye mpu3HaKkoB Mpy HEMOJIHOM JOMHUHHUPOBAHUH.

JlurnOpugHoe cKpenuBaHue. Tperwidi 3akoH MeHaens — 3aKoH HE3aBHCHMOTO

HacjeA0BaHus MPU3HAKOB. [luTomornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CueruieHHOe HacnenoBanue npusHakoB. PaboTer T. Moprana. CuerieHHOe Hace0BaHUE
IF€HOB, HAPYIIECHUE CLCTUICHUS MEXIY N'€HaMU. XpOMOCOMHAas TE€OPHUs HACJICICTBEHHOCTH.

I'enetnka mosia. XpoMOCOMHBIM MEXaHU3M ONPEIECICHHUS Moja. AyTOCOMBI U TOJOBbIE
XpoMOCOMBI. ['OMOramMeTHbli KW TeTeporaMeTHbli MOJI. ['eHeThueckas CTPYKTypa IOJIOBBIX
xpomocoM. HacienoBanue npu3HaKoB, CLIETVIEHHBIX C MOJIOM.

l'enotun kak uenoctHas cucrteMa. llnedoTpornusi — MHOKECTBEHHOE JICMCTBHE TEHA.
MHOKECTBEHHBIM ajuienn3M. B3aumoneicTBUe HeaulebHbIX T'eHOB. KOMIUIEMEHTapHOCTb.
Onucrtaz. [lomumepusi.

'eHeTnyeckuil KOHTPOJIb pPa3BUTHS PACTEHUM, JKMBOTHBIX W YEJIOBEKAa, a TaKxKe
(U3HOJIOTMYECKUX MPOIIECCOB, TOBEICHUS M KOTHUTUBHBIX (DYHKIUH. [ 'eHeTHUecKre MeXaHU3MbI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — Mapa3uT» U «XO3UH — MUKPOOHOM).
I'eneTnyeckue acmekThl KOHTPOJSI U MU3MEHEHHUs HACIEACTBEHHON MH(OpMAalNUU B MOKOJIECHUSX
KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «I[lepBblit 1 BTOpo# 3akoHBI Menaemnst», «Tperuii 3akon Mennensy,
«AHanuzupyrolee ckpenuBanue», «Henonnoe noMunupoBanuey, «CLENJIEHHOE HAclIeI0BaHUE
MIPU3HAKOB Yy po30¢ ey, «I eHetnka nona», «Kapuortumn yenosekay, «Kapuotun apo3opuiis»,
«Kapuotun nruipny, « MHOKECTBEHHBIN ajuien3mMy, «B3anMoaeiicTBHE TEHOBY.

O6opynoBaHue: MOJENb IS IEMOHCTPAIMH 3aKOHOB €AMHOO0Opa3usi THOPUIOB MEPBOTO
MIOKOJIEHUS U PpAaCULICIUICHUS] MPU3HAKOB, MOJENb Ul JEMOHCTPAllMM 3aKOHAa HE3aBUCHUMOIO
HacJIeJOBaHUS NIPU3HAKOB, MOJEIb JUIsl IEMOHCTPALIUU CLETNIEHHOTO HACJIEOBAHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOT, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB MOHOIMOPHAHOTO CKpPEUIMBAHUS Y
JPO30(HITBI».

IIpakTnueckas padora «/I3yyeHue pe3yapTaTOB JIUTHOPUAHOTO CKPELIMBAHUSA Y
TPO30(DUITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHUYHUBOCTH

BsaumopneiictBue reHoruna u cpeapl npu (opmupoBaHuu (eHotumna. M3MeHYMBOCTH
npu3HakoB. KadecTBeHHble M KOJIMYECTBEHHBbIE MpPHU3HAKU. Buabsl  M3MEHYHBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHas u3MeHYMBOCTh. Poib cpenbl B GopMUpOBaHWN MOJU(PUKATUOHHON
n3MeHunBocTH. HopMa peaknuu npusHaka. BapuanuoHHslii psa v BapuainuoHHas kpusas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

I'eHoTMnMueckas W3MEHYMBOCTh. (CBOMCTBA T'E€HOTUIIMYECKON HM3MEHUYMBOCTU. Buabl
FeHOTUITNYECKOW M3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KomOunatuBHAss M3MEHYMBOCTh. Mel03 M TOJIOBOM MPOIIECC — OCHOBAa KOMOMHATHBHOM
M3MEHUYMBOCTH. POJb KOMOMHATHBHON M3MEHYMBOCTU B CO3/IaHUU T'€HETHYECKOT0 pa3HOOOpa3us
B MpEeJeNax OJHOrO BUAA.

MyranyoHHass M3MEHYMBOCTb. Buabsl Myranuii: TeHHbBIE, XpPOMOCOMHbBIE, T'€HOMHBIE.
CnoHTaHHbIE W MHAYLHUPOBAHHBIE MyTalMM. SAepHBIE M LUTOIUIA3MAaTUYECKHE MYTalHH.
ComaTuueckue MW MOJIOBble MyTaluH. [IpuyuMHBI BO3HMKHOBEHMS MyTaluil. MyTareHsl M HX
BJIUSIHUE HA OPraHMW3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOIO Mpouecca. 3aKOH IOMOJIOTHYECKHUX
psanoB B HacieacTBeHHOW wu3MeHunBoctd (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HACJEICTBEHHOCTb.

Onucenemuka u 5NULEHOMUKA, PONb INUSEHEMUYECKUX (HAKMOopos 6 HACIeO008aHUU U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOS V OP2AHUZMOS.

JdemoHncTpanumn

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

Tabmumpel u cxembl: «Buasl u3meHunBocTu», «MoaudukanMoHHas H3MEHYUBOCTDHY,
«KoMOuHaTHBHAs U3MEHUUBOCTHY, «Meio3y, «OmnoaoTBopenuey, «I'enernueckue 3a001eBaHUs
yesoBeKay, «Bunpl myranuii».

O6opynoBaHue: XuBble W TrepOapHbIe AK3EMIUISIPHl KOMHATHBIX PACTEHUH, PHUCYHKHU
(poTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMU U3MEHYHBOCTH.

JlabopaTopnass pabGora «lccrnemoBaHue 3aKOHOMEPHOCTEH  MOJU(DUKAIMOHHON
n3MeHYnBOCTH. [locTpoeHne BapHallMOHHOTO psiJia U BApUALMOHHOW KPUBOW».

IIpakTnyeckas padora «MyTauu y 1po30¢uisl (Ha TOTOBBIX MUKpOTpEnapaTax)y.

Tema 14. I'eneTuka ye0BeKa

Kapunotun uenoBeka. MexayHapoaHasi NporpaMMa HCCIEAOBAHUS TIE€HOMa YEJIOBEKa.
Metoapl U3yueHHs] TeHETUKU YelIOBeKa: MeHeaJornyecKuid, ONM3HELOBBIH, IUTOT€HETHYECKH,
MONYJISIIUOHHO-CTATUCTUYECKHUM, MOJIEKYIsIpHO-reHeTHUecKnil. COBPEMEHHOE ONpE/eiIeHNE



TE€HOTHIIA: IOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ noMoupro TTIP-
aHanu3a. HacnencTBeHHbIe 3a001eBaHus YeTIOBeKa. | €HHBIE U XpPOMOCOMHBIEC OOJIE3HU YEIIOBEKA.
bone3nn ¢ HacieaCTBEHHOW MPEapacnoioKEHHOCThIO. 3HAYCHUE MEIUIIMHCKOM TEHETHKU B
MPEIOTBPAIICHUN W JICYCHUHM TeHETHYEeCKHX 3a00JIeBaHMiA 4YeloBeKa. MeInKo-TeHEeTHUECKOe
KOHCYJIbTHpOBaHue. CTBOJIOBBIC KIIETKH. [IOHATHE «T€HETUYECKOTOo Tpy3ay. ITUUECKUE aCIIEKThI
Mccae0BaHuM B 00J1aCTH PEIaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (akTOPhI TOBBIIICHHONH YYBCTBHTEIBHOCTH YEJIOBEKa K (DU3MUECKOMY H
XUMHYECKOMY 3arps3HECHHUIO OKpYKaroleh cpelpl. ['eHeTmyeckas mnpeapactoyioKEHHOCTh
YyeJIOBeKa K MaTOJIOTHsIM.

JdeMoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBekay, «MeToabl M3ydyeHUsS TEHETHKH YEIOBEKay,
«"eneTmdeckue 3a00ICBaHUS YCIIOBEKAY).

IMpakTHyeckas padora «CocraBiieHUEe U aHATN3 POJIOCIOBHOI.

Tema 15. Cenrexkuusi opranuzmMoB

JlomecTukanuss ¥ CeNeKIus. 3apoXXICHUE CEeNeKIMU U JoMmecTukanuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucX0oxaAeHUsS 1 MHOr000pasus KyJbTypHBIX pacTeHul. Posb cenexiuu
B CO3/IaHUU COPTOB PACTEHUM U IOPO/I ) KUBOTHBIX. COPT, MOPO/Ia, IITAMM. 3aKOH TOMOJIOTUYECKUX
panoB B HacienctBeHHOW m3meHunBocth H. WM. BaBuiioBa, ero 3HadeHue sl CENEKIIMOHHOMW
paboTHI.

MeTtompl cenekimoHHON padboThl. IcKycCTBEHHBIM OTOOP: MAacCOBBIN M WHIUBUTyabHBIH.
Dtanbl KOMOMHAIIMOHHOW ceNeKiuu. VcmbiTaHue Mpou3BOAUTENEeH 1O moTtoMcTBY. OTOOp MO
TE€HOTHITY C TIOMOIIIBIO OIEHKH ()eHOTHIIA TOTOMCTBA U OTOOP O TEHOTHUITY C TIOMOIIBIO0 aHAJIN3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJl CEeJICKIIMOHHOW paboTel. PamuannoHHBIA H
XUMUYECKUA MYTareHe3 KaKk MCTOYHHK MyTallud y KYyJbTYPHBIX (OpM OpraHusMoB.
Hcnonp30BaHre TeHOMHOTO PEIaKTHPOBAHMS U METOJ0B pekoMOnHAHTHBIX JIHK nmst momyaenus
HMCXOJHOTO MaTepuania AJisl CEJICKIUH.

[Tonyyenne monumuionnoB. BHyTpuBuaoBas ruOpuausanms. biau3kopoacTBeHHOE
CKpeIIMBaHKe, WKW MHOpUAUHT. HepoIcTBEHHOE CKpeluBaHue, Wi ayrOpuauHr. ['erepo3uc u
ero nmnpuyuHbl. Mcmons3oBaHue rerepo3rca B cenekiuu. OtTnanéHHas TUOpUAM3aIUSL.
[Ipeononenne Oecruionus MEXKBHAOBBIX THOpUIOB. JIOCTH)KEHHS CEJICKIMH PACTCHHH |
KUBOTHBIX. «3€1EHAsl PeBONIOYUSANY.

CoxpaHeHHe U M3YYEHHE T€HETUYECKUX PECYpCOB KYIbTYPHBIX PACTEHHH U UX TUKHX
poauyelt s co3aHusl HOBBIX COPTOB U TMOPUIIOB CENIbCKOXO3SHUCTBEHHBIX KYIbTYp. M3yuenue,
COXpaneHue U ynpasienue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCIOGbIX
HCUBOMHBIX 8 YEJIAX VIVUULEHUS CYUWeCmBYIOWUX U CO30aHUsl HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NPUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCIIe008aHUL, Nepedosblx uoell u
NnepcneKmuBHbIX MexHONOULL.

JdeMoHcTpanuu

[Hoptpetsr: H. . Basuiios, U. B. Muuypun, I'. 1. Kapneuenko, II. I1. Jlykestnenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabnuis! 1 cxembl: «L{eHTpBI TPOUCXOXKAECHUS U MHOTOOOpa3usl KyIbTYPHBIX PACTCHHUI»,
«3aKOH TOMOJIOTUYECKHUX PSAAOB B HACJIEACTBEHHON H3MEHUYMBOCTH», «METOIbl CEIEKIUH»,
«Otnanénnas rudpuauzanus», «MyTareHes».

JlabopaTopHas padora «/3ydeHue copTOB KyJAbTYPHBIX PACTEHUM U MOPOJ JOMAIIHHUX
YKUBOTHBIX).



JlabopaTopHas padora «/3yueHue MEeTo0B CENIEKIINHU PACTCHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHUI.

Ikcekypenst «OCHOBHBIE METOJbl U JOCTHIKEHMS CEIEKIUU PACTEHUIH M JKUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHLUIO, IJIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIH Y4acTOK, B TEIUTMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BUOTeXHOJIOTHS M CHHTETHYeCKasi OMOIOTUsl

OOBEKTHI, HCIOJIb3yeMble B OHWOTEXHOJIOTUH, — KICTOYHbIE U TKAaHEBBIC KYIBTYPHI,
MUKPOOPraHMU3MBI, HX XapaKTepUCTHKa. TpaauinoHHas OMOTEXHOJOTH: XieOoIedyeHue,
MIOJIyY€HUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOJenue. MukpoOuosornyeckuii cuures. OObEKThI
MHUKPOOHOIOTHYECKUX TeXHOJIOTHH. [Ipon3BoACTBO Oenka, aMUHOKUCIIOT ¥ BUTAMUHOB.

Cozlanue  TEXHOJOTMM M WHCTPYMEHTOB  II€JICHANPABIEHHOTO  W3MEHEHUA W
KOHCTPYMPOBAHHUSI TEHOMOB C LI€JIbIO MOJYYEHHS] OPraHU3MOB M UX KOMIIOHEHTOB, COJAEPKAIIUX
HE BCTpEYarolnecs B pupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas unnxenepus. MeToabl KyiabTypbl KJIETOK M TKAaHEW PACTEHWM W >KMBOTHBIX.
Kpuobanku. ComaTnueckass rubpuiuzanuss U comMaTHueckuil smOpuoreHes. lcmonb3zoBaHue
TatuiOWJIOB B CEJEKUHUHM pacTeHui. [lonyuenue MoOHOKIOHANbHLIX anmumen. Flcnonv3oeanue
MOHOKIOHANbHBIX U NONUKIOHAILHLIX anmumen 6 meouyune. VICKyCCTBEHHOE OIIOIOTBOPEHHUE.
PexkoHcTpyKIus AHLIEKIETOK M KJIOHWPOBAHUE )KMBOTHBIX. METO1 TpaHCIUIaHTAIUU SIIEP KIETOK.
Texunonocuu  0300po6nenus,  KyIbMUSUPOBAHUs U  MUKPOKIOHAILHO20 — PA3ZMHONCEHUS
CeNbCKOXO3AUCTNBEHHBIX KVIbMYD.

XpOMOCOMHAsI M T€HHasl WHXeHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYHPOBAHHE
pekomOunantHeix JIHK. Cozdanue mpanceenmvix opeanuszmos. JIOCTHRKEHUS M TEPCIEKTUBBI
XpOMOCOMHOW ¥ TEHHOW WH)XCHEPHH. OKOJOTHYECKHE U JITHYCCKHE MPOOIEMBbI TEHHOM
WHXEHEPHH.

Menununckue ouotexnosnoruu. [loctrenomuas mudposas meaumnuaa. [T1P-muarnoctuka.
MeTa0o0I0MHBIHM aHaMN3, TEHOLIEHTPUYECKHI aHaN3 MPOTeoMa YeIoBeKa JJIsl OLIEHKH COCTOSHUS
ero 3710poBks. VMcnonp3oBaHue cTBOJIOBBIX KileTOK. TaprerHas tepanus paka. 3D-0nounxeHepus
Ui pa3paboTKH (PyHIAaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTUH, CO3/1aHUsI KOMIUIEKCHBIX
TKaHeW COYeTaHHEeM TEXHOJIOTUH TPEXMEpPHOro OMOMPUHTUHTA U cKad@oaauHra JUisl pereHus
3a/1a4 NEPCOHAN3UPOBAHHON METULIUHBI.

Coznanue BEKTOPHBIX BakKIMH C II€JIbl0 OOecrieuyeHus: KOMOMHUPOBAHHOM 3aIllMTHI OT
Bo3Oyauteneli OPBU, ycraHoBieHHe MOJEKYISIPHBIX MeXaHU3MOB ¢yHKImoHupoanus PHK-
COJIep>KalliuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbBIE 3a00JI€BAaHUS YEIOBEKa U KUBOTHBIX.

JdemMoncTpanun

Tabmuuet u  cxembl: «lcmonb3oBaHME  MHKPOOPTraHM3MOB B MPOMBIIUICHHOM
MPOU3BOJCTBEY, «KileTrouHas unxeHepus», «'eHHass HHXXEHEPUsI».

JlabopaTopnas pa6ora «l3yueHne 00beKTOB OMOTEXHOIOTUI.

IIpakTuyeckas padora «llosydeHre MOJOYHOKHUCIBIX TIPOYKTOB.

Jdkckypeust «bHoTeXHOIO0THS — BaKHEHIIas MPON3BOAUTENBHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3aposknaeHue u pa3BuTHE IBOJTIOLNMOHHBIX NPEACTABJICHUNA B OMOJIOTHHT
OpomounonHas Teopus Y. Jlapsuna. [Ipeanocsliku BOZHUKHOBEHUS AapBUHU3MA. JKU3Hb
Y Hay4Has JearenbHocTh Y. JlapBuHa.



JIBuxkymue cuiael 3Bojouud BugoB no Y. JlapBuHy (BbICOKas HHTEHCHUBHOCTb
Pa3sMHOXEHHMS OpPraHW3MOB, HACJIEACTBEHHAsh H3MEHYMBOCTb, Oopb0a 3a CyIIEeCTBOBaHHE,
€CTEeCTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopminenue cuaTeTndecKkoii Teopuu dBotonnu (CTD). HelitpanbHas TeOpus 3BOIOIUH.
CoBpeMeHHasl BOJIIOIIMOHHAS OMOJIOTHs. 3HAYEHUE 3BOJIIOLMOHHON Teopuu B (HOPMUPOBAHUU
€CTeCTBEHHO-HAYYHOW KapTHHBI MUPA.

JdeMoHcTpanuu

[Hoptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, K. Krosse, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuuer n cxemsl: «Cucrema xuBoid npupoasl (mo K. Jlunauero)», «JlecTHua >KUBBIX
cymects (1o Jlamapky)», «Mexanusm (HopMUpOBaHHS MPUCTIOCOOTIEHNUN Y pACTEHUN U )KUBOTHBIX
(no Jlamapky)», «Kapta-cxema mapuipyra nyremectsus Y. Jlapsunay, «Haxonku Y. lapsunay,
«Dopmbl 60pBOBI 3a cyliecTBOBaHuEY, «Iloponbl romydeit», «MHoroodpasue KylbTypHbIX GpopMm
KarmycTb», «llopoapl nomamHuX >XKUBOTHBIX», «Cxema oOpa3oBaHMs HOBBIX BUAOB (mo Y.
HapBuny)», «Cxema COOTHOLIEHHUS JBMXKYIIUX CHJI 3BOJIOUUN», «OCHOBHBIE TOJIOXKEHUS
CUHTETUYECKOH TEOPUU IBOJTIOLIUNY.

Tema 2. Mukpo3Boonus 1 €€ pe3yJbTaThl

[Monynsiust kak sJeMeHTapHas eAuHHUNA 3BOIONMH. COBpPEMEHHBbIE METOJIbl OLEHKU
TeHEeTUYECKOTO pa3HOoOpa3us U CTPYKTYphl nomyisuuil. Mi3Menenue renodoH1a Nomyasiuuu Kak
JJIEMEHTAPHOE 3BOJIIOIMOHHOE SIBJIEHUE. 3aKOH TI'eHeTH4eckoro paBHoBecus J[x. Xapau, B.
Baitabepra.

OneMeHTapHble (akTOphl (IBIKYIIME CHUJIBI) JBOJIIONUU. MyTalMOHHBIA TPOIIEcC.
KombOunatuBHas n13MEHYUBOCTS. [[peiid reHoB — ciryyaliHble HeHANPaBJICHHBIC N3MEHECHHS YaCTOT
ajtenedt B nomynsanusax. IGdeKT ocHoBarenss. Ipgexm Oymoviiounoco copaviuuka. CHudiCeHue
2EHeMUYeCcKo20 pa3zHooopasus. npudunvl u cieocmesus. llpossnenue sgpghexkma opetigha ceros 6
oonbuwiux u manelx nonyiayuax. Murpanun. WM3onsuus nomynsuuid: reorpaduueckas
(mpocTpaHCcTBEHHAs), OHMoJIoTHUecKast (pernpoyKTUBHAS).

EctectBennsiii otOop — Hampabisitomuii ¢dakrtop sBoonUU. POpPMBI €CTECTBEHHOTO
oTOOpa: IBIKYIIUHA, CTAOMIM3UPYIONIUH, paspbiBatomuii (Au3pynTuBHbIN). [lonoBoi oTOOp.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATIBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3ylbTaT MHUKPOIBOIIONMHU. Bo3HUKHOBEHUHE
npucnocobaeHuit y opranuzMoB. Apomopdo3sl U uauoanantanuu. [Ipumeps! npucnocobaeHuit y
OpraHu3MoB: Mopdoiorudyeckue, (puU3MOIOrudYecKkre, OHOXUMHUYECKHE, MOBEICHYECKUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurtepuu u cTpykrypa. BumooOpazoBaHue Kak pe3yiabTaT MUKPOIBOIIOIUU.
W3onsuuss — ximoueBoit ¢dakrtop BupooOpazoBanus. Ilyrtm u cmocoObl BHI00Opa3OBaHUSA:
alonarpuyeckoe (reorpaduyeckoe), CHUMIATPUYECKOE (IKOJIOTHYECKOE), «MTHOBEHHOE)
(momurutonan3anus, rudpuanzanus). JIuTeIbHOCTb SBONIOIMOHHBIX MPOIECCOB.

MexaHu3Mbl GOPMHUPOBAHUS OHOJIOIMUYECKOTO Pa3HOOOpa3Hsl.

Ponb »BONIOIMOHHOM OHOJIOTMM B  pa3pabOTKe HAayYHBIX METO/JO0B COXpaHEHUs
O6nopazHooOpazus. MUKPOIBOJIONUS W KO3BOJIOIUS IMApa3sUTOB M HMX X03s5i€B. MeXaHHU3MBbI
(dhopMHUpOBaHHS YCTOWYMBOCTU K aHTUOMOTHKAM U cIIOCOOBI OOpHOBI ¢ HEMl.

JdeMoHcTpanuu

IToptpetsr: C. C. UerBepukos, D. Maiip.

Tabnuie! u cxeMbl: «MyTallMOHHAs HU3MEHYUBOCTEY, «[loMynainoHHas CTpyKTypa BUIaY,
«Cxema mposiBNeHUss 3akoHa Xapau—BaitHOepra», «JIBWKymiue CHJIBI  3BOJIIOLUNY,



«OKOJIOTHYECKasi M30JSIIMs TOMYNIAUUNA ceBaHCKOM (opemmy», «['eorpaduueckas H30IAIUS
JIMCTBEHHUIbI CUOMPCKOMN U JINCTBEHHUIBI JaypcKoi», «IlomynsuoHHbIE BOJIHBI YHMCIEHHOCTH
XMUIIHUKOB M JKepTB», «Cxema [eHCTBUS €CTEeCTBEHHOro ordopa», «Dopmbl OoppObI 3a
CYLLIECTBOBAHUEY, «MHnycTpualbHbIA MEJIIaHU3M, «Kusble HCKOIIAEMBIE»,
«[lokpoBuTENbCTBEHHAsI OKpacka MXUBOTHbIX», «lIpenympexnaromas okpacka >KUBOTHBIXY,
«Pu3nonoruueckue azantanun», «IIpucnocodseHHOCT, OPraHU3MOB U €€ OTHOCUTEIBHOCTDY,
«Kputepun Bunma», «Bunel-nBoiinukn», «CTpykrypa Buza B 1npupoae», «CrnocoObl
BuJ00Opa3oBanus», «l'eorpapuueckoe BupooOpazoBaHMEe TPEX  BUAOB  JIAHJBIIICHY,
«DKO0JIOTUYECKOE BMJI000pa3oBaHuE BUAOB CUHMI, «llomumiouasl pactenuit», «KamycTHo-
peIeUHbIN THOPUTY.

OGopynoBanue: repOapuu pPacTeHHM, KOJJICKIIMA HACEKOMBIX, Yydesia NTHUIl U 3Bepei C
IpUMepaMy pa3IUYHbIX MPUCIIOCOONIEHNH, Yydena NTHUIl U 3Bepeil pasHbIX BUJIOB, repdapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS Pa3IMUHBIMU CIIOCOOaMHU.

JlabopaTopHas padora «BrisiBJIeHHE H3MEHYHUBOCTH y 0COOEH OJTHOTO BUIAY.

JladopaTtopnas pabora «lIpucnocoGneHuss OpraHu3MOB H WX OTHOCHUTEIbHAS
11eTIECO00Pa3HOCThY.

JladopaTopHas padora «CpaBHEeHHE BUOB M0 MOP(}HOTIOTUUECKOMY KPUTEPHIOY.

Tema 3. MakpodBoJIIOIUS U €€ pe3yJIbTaThl

Merto1p1 u3yueHus: Makpo3Botonun. [laneoHToornyeckue METo bl U3y4EHHS BOTIOLHH.
[lepexonubie popmbl U PUIIOTEHETHYECKHUE PSAbl OPraHU3MOB.

buoreorpadguueckue meroapl uszydeHus osBomonuu. CpaBHeHue ¢uopbl U (payHbI
MaTEepUKOB U 0cTpoBOB. buoreorpaduyeckne odnactu 3emau. BUuasl-3HAEMUKN U PETUKTHI.

OMOpHOJIOTMYECKUE U CPaBHUTEIBHO-MOP(OIOTHYECKAE METOAbl U3YyYEHHs HBOJIIOLUM.
I'eneTnyeckue MeXaHU3MBI DBOJIIOLMHA OHTOICHE3a M IOSBIEHUS 3BOJIONUOHHBIX HOBLICCTB.
I'omonornyuHble U aHAJIOTUYHBIE OpraHbl. PynquMeHTapHbIe OpraHsl U aTaBU3Mbl. MOJIEKYIISPHO -
reHeTH4ecKue, OHMOXMMHUYECKME UM  MaTeMaTU4eCKMe METOAbl M3YYEHHUs  SBOJIOLHU.
I'omonoruunsie reHsl. COBpeMEHHbIE METObI IIOCTPOEHUS (PHIIOTEHETUYECKUX IEPEBBEB.

XPOMOCOMHBIE MYTALIMH U BOJIIOLIAS TEHOMOB.

OO6mme 3aKOHOMEpHOCTH (MpaBwWiia) dSBOJOUWU. [lpunyun  cmenvl  QyHKYuUl.
HeoOGpatumocTs 3Bostonuu. AnantuBHas paauanyst. HepaBHOMEpHOCTb TEMIIOB 3BOJIOLMH.

JdemoncTpanmnu

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

Tabnuupl n cxembl: «PUIOreHETUYECKUH Psifl JIOIAAN», «APXEONTEPUKC», «3BEpO3yOble
aepel», «Creronedans», «PuHnogurtel», «CeMeHHbIE MAaNOpOTHUKKWY, «buoreorpadguueckue
30HBI 3emun», «Jlpelid koHTUHEHTOB», «PenukThl», «HaudanbHble cTaguu >MOPHOHAIBLHOTO
Pa3BUTHS IO3BOHOYHBIX )KMBOTHBIX», «]'OMOJIOTHYHBIE U aHAJIOTUYHBIE OpraHbl», «PyIuMeHTs»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpPbl 4YeNOBEKa M ULIMMIIaH3e», «lJIaBHbBIE HarpaBlICHUS
3BOJIIOLUNY, «OO01I1e 3aKOHOMEPHOCTH IBOJIIOLIUI.

OO6opynoBaHue: KOJUICKIUH, TepOapuy, MYISDKHM HCKOMAEMBbIX OCTATKOB OPraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, aHAJOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJUIEKLINU
HACEKOMBIX.

Tema 4. IIpouncxo:kieHne U pa3BUTHE KM3HM Ha 3emiie

Hayunble rumoTes3bl MPOUCXOXKICHUS XHU3HM Ha 3emiie. AOHOTE€HE3 U IMaHCIEPMMSL.
JloHay4HbIe TPEACTaBICHUS O 3apOKJICHHM JKU3HU (KpealuoHu3M). ['MmoTre3a MOCTOSHHOTO
camMo3apo>KJIeHUs KU3HU U €€ onposepxkeHue onbitamu @. Penu, JI. Cnamnanuanw, JI. [Tacrepa.
ITpoucxosxaeHue >kU3HU U aCTPOOUOIIOTHSL.



OcHoBHBIE 3Tanbl HEOpraHU4eCcKoM 3BooMU. [InanerapHas (reojoruueckas) 3BOJIOLMSL.
Xumuueckasi 3BONIONUSA. AOUOTEHHBIN CHHTE3 OpPraHMYECKUX BEIIECTB U3 HEOPraHUYECKHUX.
Omnsit C. Mumnepa u I'. FOpu. O6pa3oBanue noaumepoB u3 MoHomepoB. KoaniepaTHas runoresa
A. W. Onapuna, runore3a nepsuyHoro OymboHa JIk. XomjaeiiHa, reHeTnyeckas rumnoresa I
Ménnepa. Pubosumsl (T. Yek) u runoresa «mupa PHK» V. I'mnbepra. DopmupoBanne MmeMOpaH
Y BOBHUKHOBEHHUE IPOTOKJIETKH.

Uctopus 3emmn u Metonapl e€ u3ydeHus. Vckomaemble OpraHUYeCKUE OCTATKH.
I'eoxpononoruss u e€ Meronpl. OtHocuTenbHass W aOCOJIIOTHAsg  T'€OXPOHOJIOTHSL.
['eoxpoHONOrnyecKas mKajia: 30Hbl, 3Pbl, IEPUOIBI, SITOXH.

HavanpHble aTanel oprannueckoi 3Bostonuu. [losiBaeHne u 3BOIIOLUS HEPBBIX KIETOK.
Opomronus Merabonu3ma. BosHukHOBeHue mnepBbIX 3KocucTeM. CoBpeMEHHblE MHKPOOHBIE
OMOMIEHKM KaK aHajor mepBblx Ha 3emue coobmectB. Crpomaronutsl. [IpokapuoTsl u
JYKapHOTBHI.

[Ipoucxoxaenue 3ykapuoT (cMMOMOTreHe3). DBOJIIOIIMOHHOE IMPOUCXOXKIACHUE BHUPYCOB.
[IpoucxoxxneHre MHOTOKJIETOYHBIX  OpraHu3MOB. BO3HHMKHOBEHHE OCHOBHBIX  TIpYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMM BbICIIUX pacTeHUi. OCHOBHBIE apoMOpP(O3bl pPaCTEHHIL.
Beixon pacrennii Ha cymy. [losiBlIeHMe ClIOpOBBIX paCTEHUH U 3aBOE€BaHWE UMU Cyliu. CeMeHHbIe
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHUMN.

OcHOBHBIE ATamnbl 3BOJIOUUU >KMBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX THUIOB. [lepBbie XOpAoBbIe
KUBOTHBIE. JKU3Hb B BOJE. DBOIIONNS MO3BOHOUHBIX. [IpoucxoxaeHue ampuOnii U penTuiIni.
[Tpoucxoxnenne miexkonurtaromux W nrtuil. [IpuHnun xiarodeBoro apomopdoza. OcBoeHHe
0€CI03BOHOYHBIMH U MTO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hn Ha 3eMJie MO 3paM U MEPUOJaM: apXxeu, MPOTEPO30H, MaAIC030i, ME30301,
KaitHOo301. OO0Ias XxapakTepucTUKa KIMMaTa 1 Te0JIOTHUeCKuX mponeccoB. [losBnenne u paciser
XapaKTEepHBIX OPraHU3MOB. YTiieoOpa3oBaHUE: €ro YCJIOBHS M BIMSHHUE Ha Ta30BbI COCTaB
aTMocQephl.

MaccoBble BBIMUPAHHSI — 3KOJIOTMYECKHE KPHU3UCHI Mpouioro. [IpuduuHel U cieacTBus
MaccOBBIX BbIMUpaHUil. COBpEMEHHBIN SKOJOTHYECKUN KPH3UC, €ro ocoOeHHocTH. [IpoGiema
coXpaHeHus1 6Mopa3zHooOpas3us Ha 3emiie.

CoBpemeHHas cucTeMa OpraHMYecKkoro mupa. [IpuHIunel Kiaccu(pUKaud OpraHu3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYNIIbI OPraHU3MOB.

JdemMoncTpanun

[Toptpetsr: ®@. Penu, JI. Cnannanuanu, JI. [lactep, M. 1. MeunuxkoB, A. U. Onapun, [x.
Xonpeiin, I'. Ménnep, C. Munnep, I'. Opu.

Tabmuipet u cxembl: «Cxema omnbita @. Penn», «Cxema omeita JI. Ilactepa mo m3yueHuto
caMO03apoKJieHus Xu3Hm», «Cxema ombita C. Mumiepa, I'. FOpu», «3Ttanbl HeopraHuyecKkon
sBoOLMM», «['eoxpoHonornueckas mkana», «HauyanbHble 3Tanbl OPraHUYECKOM 3BOJIIOLIMN,
«Cxema 00pa30BaHus FYKapHOT ITyTEM cuMOnoreHe3a», «Crucrema xKUBOU MPUPOIbl», «CTpoeHue
BUpYyca», «ApoMopdo3bl pacTeHuil», «Punnoduth», «OIHOKIETOUHBIE BOJOPOCINY,
«MHorokneTounsle Boaopocim», «Mxu», «llanmopoTHukm», «l'0JOCEMEHHBIE paCTEHUD,
«Opranbl 1BETKOBBIX pacTeHU», «Cxema pa3BUTHS >KUBOTHOTO MHPa», «ApoMOpdo3sl
KUBOTHBIX», «lIpocreiimuey», «Kumeunononoctueiey, «llmockue depu», «UineHUCTOHOTHEY,
«Pp10B», «3emHOBOIHBIE», «[Ipecmbikaromuecs», «I[Ituiely, «Muexkonutaromuey», «Pa3Butue
JKU3HU B apXeUCKoM ape», «Pa3BUTHE KU3HU B IPOTEPO3OMCKON dpey», «Pa3BuTue *Ku3HU B



[1aJIC030MCKOM 3pe», «Pa3BuTue )KU3HU B ME3030MCKOM dpe», «Pa3BUTHE KU3HU B KAWHO30HUCKOU
ape», «CoBpeMEHHasi CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repOapud pacTeHUN PA3IUYHBIX OTAETOB, KOJUICKIIMH HACEKOMBIX,
BJIQXKHBIE TpENapaThl >KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUICKIUU HWIJIOKOXKHUX, CKEJIEThI
II0O3BOHOYHBIX >KMBOTHBIX, Yydeja NTHUI M 3Bepeil, KOJJIEKUUU OKAMEHEJIOCTEH, IO0JIE3HbIX
HCKOIIAE€MBIX, MYJISKU OPraHUYECKHUX OCTaTKOB OPraHU3MOB.

Bupryanbnaa JgaGoparopHas padora «MopaenupoBanue omnelToB Musuepa—tOpu no
M3Y4YEHHIO a0MOTEHHOI0 CUHTE3a OpPraHUYECKUX COEAMHEHUI B IEPBUYHOMN aTMocdepey.

JladbopaTtopnasi pabora «/3ydeHne UM OmMCaHWE HMCKOMAEMBIX OCTAaTKOB JPEBHUX
OpPIraHU3MOBY.

IIpakTnueckas padora «3yuenne ocoOeHHOCTEN CTPOSHUS PACTEHUH Pa3HBIX OT/IEIOBY.

IIpakTnueckas padora «3ydyeHne ocoOOEHHOCTE CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTpONOJIOrUU. METOIbI aHTPOIIOJIOTHH.

CraHOBJIEHHE TPEJICTaBICHUN O MPOUCXOKICHUM ueloBeKa. PenurvosHble BO33peHUS.
CoBpeMeHHbIE Hay4yHbIE TEOPHUHU.

CxonctBo  uenoBeka € KMBOTHbIMHM. CHcTeMaTHYeCKO€ IIOJIOKEHUE  YelloBeKa.
CBuzerenbcTBa CXOJACTBA 4EJIOBEKAa C JKUBOTHBIMHU:  CPaBHHUTENbHO-MOP(OJIOTHYECKHE,
aMOpHosoTHYecKne, (U3HOJIOTO-OMOXUMHUYECKHE, ToBeAeHUYecKrue. OTIWuus deloBeKa OT
KUBOTHBIX. [IpsIMOXOK/IEHHE M KOMIIJIEKC CBSI3AHHBIX C HUM IMPU3HAKOB. Pa3BuTHE TOJOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JIBwxyimue cuibl (pakTophl) aHTPOTIOTeHe3a: OMoIoTHIecKue, colaibabie. COOTHOIICHUE
OMOJIOTUYECKHX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaIMM AaHTPOTIOTEeHE3a. PaHHUE YemoBeKooOpa3Hbie 00e3bsHBI (ITPOKOHCYIIBI) U
paHHUE MOHTUIBl — OOIME MPEAKH YeIOBEKOOOPa3HBIX 00€3bsH U JI0JeH. ABCTPaJONUTEKH —
JIBYHOTHE TpeaKu JiroAeil. UenoBek yMmelnblid, IEpBbIe MU3rOTOBJIEHUSA OpyAud Tpyaa. YenoBek
MPSMOXOISAITANA U TIEPBBIM BBIXOJ JIOJeH 3a mpeaenbl Adpuku. UenoBek reiaenbOeprckui —
o0l MpeoK HeaHIepTaIbCKOro YeJI0BeKa U YeJIoBeKa pasyMHOro. YenoBek HeaH epTaibCKuil
KaK BUJ JIIOJEH XOJIOAHOTO KiuMmaTa. YenoBeK pa3yMHBIM COBPEMEHHOIO THUIIA, EHUCOBCKHUI
4eJI0BEK, OCBOCHNE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTrka v najieoreHOMHUKA.

DBOJIIOLUS COBPEMEHHOI0 4esjoBeka. EcTecTBeHHBIN OTOOp B MOMyNMSALHUAX YEJIOBEKA.
MyranuoHHbI# ponecc u noauMopdusm. IlonynasuoHHble BOJIHBL, Apeii¢ TeHOB, MUTpAIHs U
«3(hdexT ocHOBaTENs» B MOMYIALUIX COBPEMEHHOTO YelIOBEKa.

UYenoseueckue pacbl. [loHarue o pace. bonblime pacel: eBponeouaHas (eBpasuiickasi),
aBCTPAJIO-HETPOUIHASA (PKBAaTOpUANIbHASI), MOHTOJIOUAHAS (a3MaTCKO-aMepUKaHCKas). Bpems u
MyTH paccelieHHus 4deloBeka 1Mo IulaHere. EauHcTBO dYenmoBeueckux pac. Hayunas
HECOCTOSTENBHOCTH pacu3ma. [Iprcrnoco01eHHOCTh YenoBeKa K pa3HbIM YCIOBHUSIM OKpYKaroIei
cpensl. BnusHue reorpaduyeckoit cpenpl u nperida reHoB Ha MOp(OJIOTHIO U (PU3UOTIOTHUIO
YeJI0BEKa.

MeXIUCIUIUIMHAPHBIE METOAbl B (pusnueckod (OMONOTUYECKOW) aHTPOTOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOMOJIOTUS W MAaJCOAHTPONOJIOTHS  YEJIOBEUECKHX  MOMYJISIUH.
buocouuaneHpie  WCcleOBaHMA ~— NPUPOABI  4YenmoBeka.  VccnenmoBaHue — KOZBOJIOLMH
OMOJIOTUYECKOTO U COLIUAIIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

Ioptpersr: Y. Japsun, JI. Jluku, 4. 5. Porunckuii, M. M. I'epacumos.



Tabmuuet u  cxembl: «MeToapl  aHTpomoONOTUW», «[OJIOBHOH MO3r  4YeJIOBEKay,
«YenoBekooOpa3Hble 00e3bsHbI», «CKeJeT 4elloBeKa M CKEJIeT IMuMMaH3e», «PyauMeHTs u
aTaBU3Mbl», «JIBWKyIlME CHJIBI aQHTPOIIOTEHE3a», «OBOJIIOLIMOHHOE JIPEBO  YEJIOBEKAY,
«ABcTpanonurek», «Henosek ymenslit», «HenoBek NpsMOXOIAMIMi», «/[eHHCOBCKUN YETOBEK»
«Heanpepranbipy, «KpoMmanboHib», «lIpenku uemoBeka», «ITambl SBOJIOIUN YEIOBEKA»,
«PackpI yenoBekay.

O6opynoBaHue: MYISDKM OKaMEHEJIOCTEH, MPEeIMETOB MaTepUaibHON KYJIbTYpPbI MIPEIKOB
qenoBeka, pernpoaykiu (hoTorpadun) KapTHH ¢ MUGPOJIOTUISCKUMU B OHOICHCKIME CIOJKETaMuU
MIPOUCXOXKICHUS YelloBeKa, (GoTorpaduu HaXOJOK HCKOMAEMBIX OCTATKOB 4YEJIOBEKa, CKEJET
4eJl0BEKa, MOJENb Yepera YelOBEeKa M uepena LIMMIIAH3€, MOJEIb KHUCTU YeJOBEKa U KUCTH
LIMMIIaH3€, MOJENU Topca MPEIKOB YEI0BEKa.

JladbopaTtopnas pabora «/3ydeHne oOCOOCHHOCTEH CTPOEHHSI CKeJleTa YeJIOBEKa,
CBSI3aHHBIX C MPAMOXOXKIECHUEM).

IIpakTnueckas padora «/3yyeHne 5K0JIOrHUECKUX aJanTalli YeIOBEKay.

Tema 6. Dxkos0rusi — HAyKa 0 B3aHMOOTHOIIIEHUSIX OPTraHU3MOB U HAJTOPTaHU3MEHHBIX
CHCTEM C OKpY:KawLei cpenoi

3apoxaeHue W paszBuTHE IKOJOTHMU B Tpymax A. ['ymGonbnra, K. ®. Pymee, H. A.
CesepmioBa, J. I'ekkensi, A. Tencimm, B. H. CykauéBa. Paznmenst u 3amaum sxosoruu. CBs3b
9KOJIOTHH C APYTUMU HayKaMHU.

Metonpl skosorun. [loneBbie HaOMIOACHUA. DKCIEPUMEHTHI B AKOJIOTUU: MPHUPOJHBIE U
naboparopHble. MojienupoBaHie B 5KOJIOTHMH. MOHUTOPUHT OKPY)KaroOIIeld Cpe/bl: JIOKAJIbHBIMU,
pPErHOHANIBHBIN U TJI00ATBHBIH.

3Ha4YECHHE SKOJOTHYECKUX 3HAHUM I YeJOBEKa. JKOJIOTMYECKOE€ MHUPOBO33pPEHHUE Kak
OCHOBAa CBA3€H YeNOBeUeCcTBA C NpUPOoH. DOPMUPOBAHHME HKOJOTHUYECKOW KYJIbTYpPhl U
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoncTpanmu

[Toptpetsr: A. I'ymGonear, K. @. Pynse, H. A. Ceseprios, O. ['ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuisl u cxembl: «Paznensl skonoruny, «Metoasl 3kojgoruny, «Cxema MOHHUTOPUHTA
OKpYXaoILEen Cpeabl».

JlaGoparopHas padora «/3ydeHne MEeTo1I0B SKOJOTUYECKUX UCCIEIOBAHUIN.

Tema 7. Opranu3msl 4 cpea 0OUTaAHUS

Okonoruueckre ¢GakTopbl U 3aKOHOMEpHOCTH ux jedictBus. Kraccuduxarms
9KOJIOTHUECKUX  (pakTopoB:  abuoTHueckue, OuWOTHYECKHe, aHTpornoreHHole.  OOuue
3aKOHOMEPHOCTH AeicTBUA dKonornueckux (akropos. [IpaBuno munnmyma (K. [Inpenrens, HO.
JInbux). TonepaHTHOCTh. DBPUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotuueckue ¢aktopbl. CBET Kak skojorudeckuii hakrop. JleiicTBue pa3HbIX y4acTKOB
COJIHEUHOT'O CIIEKTpa HAa OPraHU3Mbl. OKOJIOTMYECKHUE TpYIIbl PACTEHUW U JKUBOTHBIX IO
OTHOLLIEHHUIO K cBeTy. CUTrHalIbHAs poJib cBeTa. DoToneproausm.

Temnepatypa kak skojoruueckuil ¢akrop. [leiicTBue TemmepaTypsl Ha OpPraHU3MBL
[ToliknnoTepMHbIe U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxnocTh kak skonorudeckuii (akrop. [IpucrnocobneHus pacTeHMii K MOIJIEP:KaHUIO
BogHoro Oamanca. Kiaccudukanus pacteHuii mo oTHomeHHIO K Boje. [IpucmocoOnenus
KUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXHUMA.



Cpenpl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3MAYIIHAs, MOYBCHHAs, TIyOMHHAs
MOAMOYBEHHASI, BHYTPHOpPraHM3MeHHAs. (DU3MKO-XUMUYECKHE OCOOCHHOCTH cpea OOWTaHUS
opraau3moB. [IpucnocobaeHnss OpraHu3MoB K KU3HU B Pa3HBIX CpPElIax.

buonoruueckue purmbl. BHeninue u BHyTpeHHHEe pUTMbL. CyTOUHBIE U TOJIUYHBIE PUTMBI.
[Ipucmoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM YCIIOBUN JKHU3HH.

XKuznennsie Gopmbel opranu3moB. [lonarue o xusHeHHOU (opme. JXKusHennsie Hopmbl
pacTeHui: JepeBbsi, KYyCTapHUKHU, KYCTAPHUYKH, MHOTOJIETHHE TPaBbl, OJHOJETHHUE TPaBBHI.
XKuznennoie (GOpPMBI JKUBOTHBIX: THUAPOOHMOHTHI, TE€OOHMOHTHI, a’3poOHOHTHL. (OcOoOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotndeckne  ¢akropbl. Buasl OMOTHYECKHMX  B3aWMOJICHCTBHIA:  KOHKYPCHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opwmel. [lapazutusm, koomnepaius, MyTyalan3M, KOMMEHCATU3M
(kBapTHpaHTCTBO, HaxysieOHMYecTBO). HeTrpoduueckue  B3auMoaelcTBUS  (TOMHYECKHE,
dbopuueckue, Qadbpuyeckue). 3HaueHWE OMOTUYECKUX B3aWMOJICHCTBHUM IS CYIIECTBOBAHUS
OpraHU3MOB B cpejie oouTanus. [IpHHIINIT KOHKYPEHTHOTO UCKITIOYCHHUSI.

JdemMoHcTpanuu

Tabmuibl 1 cxembl: «IKoJoTHdeckne (HakTopb», «CBETOBON CHEKTP», «IKOJIOTHUECKUE
TPYIIBI )KUBOTHBIX IO OTHOIIEHHUIO K CBETY», «TeTIOKPOBHBIE KUBOTHBIEY, «XO0JI0THOKPOBHBIE
KUBOTHBIEY, «DH3NOIOTHYSCKUE aJalTallid >KHUBOTHBIX», «Cpeabl OOWTAaHWS OpPraHW3MOBY,
«buonoruyeckue puTMbDY, «Ku3HeHHbIe (GOPMBI pacTeHH», « Ku3HEHHBIE (POPMBI JKUBOTHBIX),
«9KOoCHCTEMA MIHPOKOJHUCTBEHHOTO JIECa», «IKOCHUCTEMA XBOMHOIrO jeca», «llemu muraHus»,
«XwumuanaectBoy, «I[lapazutuzmy, «Koukypenmusay, «Cumonosy», «KoMmmeHncanmsm.

OGopynoBanue: repbapuy pPACTEHWH W JKUBOTHBIX, MPHUCIOCOOJCHHBIX K BIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETONIOOMBBIX, TEHETIOOMBHIX U
TEHEBBIHOCIUBBIX PACTEHUMN, CBETOJIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIHBBIE KOMHATHbBIE
pacteHus, repoapuu U KOJUIEKIIMH TETUIOIIO0UBBIX, 3MMOCTOMKUX, MOPO30YCTOMYMBBIX PACTCHHUIA,
yydyena MTUIl M 3BEpeH, repOapuul pacTeHHi, OTHOCSIIMUXCS K Trurpoduram, Kcepodutam,
Me30(]uTam, KOMHATHBIE PACTEHHSI JAaHHBIX IPYIII, KOJUIEKIIMH KUBOTHBIX, OOUTAIOMIUX B PA3HBIX
cpenax, TrepOapuM M KOJUIGKIIMM PACTEHUH U IKUBOTHBIX, OONAJalOMIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM H3MEHEHHUSAM YCIOBHM KHU3HU, TrepOapuud M KOJUICKIMH
pacTeHMii U KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POPM, KOJUIEKIIMH KUBOTHBIX, YYaCTBYIOIIUX B
Pa3IMYHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

JladopaTopHas padoTa «BrlsBieHe MpUCOCOOICHUI OPraHM3MOB K BIUSHUIO CBETaY.

JlabopaTopHnasi pabora «BblsiBIeHHE TPHUCIIOCOONEHUI OPraHu3MOB K BIUSHUIO
TeMIepaTypb».

JlabopaTopHasi padora «AHaTOMHYECKHE OCOOEHHOCTH pPACTEHUN U3 Pa3HBIX MECT
oOuTaHUY.

Tema 8. DkoJiorust BUA0OB U MOMYJISI U

DKOJOTUYECKHE XapaKTepUCTUKK momymsiiuu. [lomynauus kak Ouojoruyeckas cucrema.
Ponp HeomHOpomHocTH cpenbl, (u3nuecKkux OaphepoB M ocoOeHHOcTel OWOIOTHH BHJIOB B
(hopMHUPOBAHUH MTPOCTPAHCTBEHHOHN CTPYKTYPHI MONYASUHA. OCHOBHBIE TTOKA3aTEIH MOMYIISIINN:
YUCJIEHHOCTb, IUIOTHOCTb, BO3PACTHAs U TOJIOBas CTPYKTypa, POKIAEMOCTb, INPHUPOCT, TEMI
pocTa, CMEPTHOCTh, MUTPAITHSL.

DKoJlorYecKasl CTpyKTypa mnomynsanud. OneHKa YHCICHHOCTH Nonyiasuuu. J(nHamuka
MOMYJSALUU U €€ peryisius. buoTuueckuil NoTeHuuan nomyisuuu. MoaenupoBaHue JMHAMUKA
nonynsauuu. KpuBble pocra uuciaeHHocTH mnomyisiinuu. Kpusble BbDKMBaHMS. Perymsmus



YHUCICHHOCTH TOMYJISIIUNA: posib (AKTOPOB, 3aBUCAIIUX M HE 3aBUCSIIUX OT IJIOTHOCTH.
DKoJjoruueckue crpareruu BuaoB (r- u K-crparerun).

[lonsitue 00 »sKoJlorMYEecKOd HUmE Buaa. MecrooOuTanue. MHoOromepHasi MOJENb
skoJiornyeckoil Humm k.M. Xarunncona. Pa3mepsl 3konornueckoil Humd. I[loreHimansHas u
peain30BaHHAs HULIU.

Bun kak cucrema nonynsuuid. Apeanbl BUAOB. Buabl M MX JKU3HEHHbBIE CTpATErUH.
DKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU IIOBEJIEHUS W MUIpalud >KMBOTHBIX. buosornueckue HHBa3UU
YyXEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: [Ix. . XarunHCOH.

Tabmuis! 1 cxeMbl: «DKOJIOTMUECKHUE XapaKTePUCTUKU MOMYIsun», «IIpoctpancTBenHas
CTpyKTypa mnomymsuun», «Bo3pacTHeie mnupamuapl nomnyasiuun», «CKOpOCTb 3acelieHus
MOBEPXHOCTU 3€MJIM Pa3IMYHBIMH OpraHu3Mamm», «Mogenb sKkonormdeckod Humu [[x. U.
XaTYMHCOHAY.

O6opynoBanue: repdapuu pacTeHUH, KOJIJIEKIIHH KHBOTHBIX.

JladopaTopHas padota «I[IpucrnocoOneHus ceMsiH paCTEHHUI K paCCEICHUION.

Tema 9. JkoJsiorus cood1IeCTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3moB. buonieHo3 u ero ctpykrypa. CBSi3U MEXIy OpraHM3MaMH B
ouoleHose.

OkocucremMa kak oOTkpbiTass cuctema (A. Jx. Tencnu). DyHKUMOHAJIbHBIE OJIOKU
OpraHU3MOB B 3KOCHUCTEME: MPOIYLEHTbI, KOHCYMEHTbI, peIyleHThl. Tpoduueckue ypOBHH.
Tpoduueckue nenu u ceru. A6noruyeckue O10ku 3KocucTeM. [I0UBbI U UIIBI B SKOCUCTEMAX.
KpyroBopoT BemecTB 1 NOTOK SHEPTHU B 3KOCUCTEME.

OcHOBHBIE MTOKA3aTENN HKOCUCTEMBI. broMacca v mpoayKius. DKOJOTUYECKHE TUPAMUIbI
yucen, OMOMAacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpodghuuecxkue nepecmpotixu. @nyxmyayuu. HanpaBneHHbIC
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBuuHbIE U BTOpPUYHBIE CYKIIECCHH U UX
MPUYMHBL. AHTPOIIOTEHHBIE BO3JEHCTBUS Ha cykueccuu. KimmakcHoe coo0IiecTBo.
buopaznoobpasue 1 NoJHOTa KPYroBOpOTa BEIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBL. JKocucmemvl 03€p U pex. IKocucmemvl Mopel U OKEaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCmulHb.

AHTpOTIOT€HHBIE  DKOCUCTEMBI. Arpos’kocuctema. ArpoueHo3. Pazmuuusa wmexny
AHTPONOI€HHBIMU U IPUPOIHBIMU SKOCUCTEMAMHU.

Ypboakocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢opa u dayHna.
CunanTponuzanus ropojackoi Qaynel. buonormueckoe u  XO3SHCTBEHHOE 3HAUCHUE
arpod’KOCUCTEM B YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHKSI OCHOBHBIX B3aUMOJCHCTBUN OPraHU3MOB B 9KOCHUCTEMAX.
Ponv rackaonoeo aghgpexma u 6u00s-30udpuxamopos (kiouesvix 6u008) 8 YHKYUOHUPOBAHUU
skocucmem. IlepeHOC PHEPruM M BELIECTB MEKIY CMEXHBIMH SKOCHUCTEMAMH. Y CTOMYHUBOCTH
OpraHU3MOB, TOMYJALIMA M DKOCHUCTEM B YCIOBUSAX €CTECTBEHHBIX U aHTPOIOICHHBIX
BO3JCHUCTBUM.

Mexanuzmor  68030eticm@us  3a2psA3HEHUll  PA3HLIX MUNO8 HA  CYOOP2aAHUBSMEHHOM,
OP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3KOA02UHECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 8030elicmaus. MeTof07I0Tus MOHHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX KOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. [Ix. Tencau.

Tabmuiet u cxembl: «CTpyKTypa OHOIIEHO3a», « IKOCUCTEMA MIHPOKOJIMCTBEHHOTO JIECay,
«JKocHCTeMa XBOWHOTO Jiecay, «DyHKIMOHAIbHBIE TPYIIBI OPraHU3MOB B JKOCHCTEMEY,
«KpyroBopor BemectB B 3kocucreme», «llemu nurtaHus (mactOuINHAs, JETPUTHAsN)»,
«IKOJIOTUYECKAs TTUPAMHUAA YUCET», «IKOJOTUUECKas MUpaMuaa OuoMacce», « IKOJIoTHIecKas
nupamua 3Heprun», «Odpazosanue 6onotay, «llepBuunas cykueccus», «BoccraHoBieHue neca
MocJe moxapa», « JKoCUcTeMa 03epay, «ArporeHo3», «KpyroBopoT BemIecTB U MOTOK YHEPTUHU B
arporieHoze», «lIpumepsl ypboskocuctem».

OGopynoBanue: repbdapuu pacTEHUM, KOJUICKIIMM HACEKOMBIX, 4ydesa ITHUIl U 3BEpei,
repOapu KyJIbTYPHBIX U JUKOPACTYIINX PACTEHUH, aKBAPUYM KaK MOJICITb SKOCHCTEMEI.

IIpakTnueckas padora «/3yuenue u onrcanue ypoo3KOCUCTEMBI».

JladopaTopHas padora «/3yueHue pasHooOpa3us MEIKUX MOYBEHHBIX YJICHUCTOHOTHX B
Pa3HbIX IKOCUCTEMAX).

IKCKypeust «IKCKypcus B TUIUYHBIA OMOTeoleHo3 (B QyOpaBy, Oepes3HsK, €NbHHK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKeKypeust «IKCKypcUs B arpo3KoCHCcTeMY (Ha MOJie WK B TEIUIMYHOE XO3SIHCTBO)».

Tema 10. Buocdepa — riodaabHas IKocHcTEMA

buocdepa — obmemnanerapras obosouka 3emiid, TZIe CYHIECTBYET WJIM CYIIECTBOBAJa
KU3HB. PazBuTHe npencrapienuii o onocdepe B Tpynax J. 3rocca. Yuenue B. W. Bepnaackoro o
o6uocpepe. Obmactu 6uocdeps! u e€ cocras. Kupoe BemecTBo Onocdepsl v ero QyHKIIHH.

3aKOHOMEPHOCTU CyliecTBOBaHMs Onocdepnl. OcobeHHocTH Onocdephbl Kak TII0O0ATBHON
sKkocucTeMbl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTel BemiectB U
OMOTeOXMMHUYECKHUE ITUKIIBI (YTIIepoia, a30Ta). PUTMHUYHOCTD sIBICHHI B OHOChepe.

3onanbHOCTH Ouocdepsl. [lonstue o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHIpa, XBOWHBIC
Jieca, CMEIllaHHbIe U UIUPOKOJIMCTBEHHBIE JIeca, CTENH, CaBaHHBI, MyCThIHHU, TPOTIMYECKUE Jieca,
BBICOKOTOPBs. KimMar, pacTUTENbHBIA U )KUBOTHBIA MUp OMOMOB cymn.CTpyKTypa U (PyHKITUS
YKUBBIX CCTEM, OIIEHKA X PECypCHOTr0 MOTEHIMaaa U OMocepHbIX HyHKIIHA.

JdemoncTpanmnu

[Toptpetsrl: B. K. Bepnanckuii, 3. 3rocc.

Tabmuubl u cxemsl: «['eocdepsl 3emany, «KpyroBoport a3zora B mpupojae», «Kpyrosopor
yriaepoja B npupoze», «KpyroBopoT kucinopoza B mpupoae», «KpyroBopoT BoJbl B IPUPOAELY,
«OcHoBHBIE 0MOMBI cymny, «KnumaTtudeckue nosica 3emiun», « Tynapay, «Taiiray, «CMemaHHbIi
necy, «lllupokonucTBeHHslil gec», «Crenby, «CaBanHay, «IlycTeisy, « Tponuyeckuil necy.

O6opynoBanue: repOapun pacTeHU pa3HbIX OMOMOB, KOJUIEKIIH KUBOTHBIX.

Tema 11. YenroBek u OKpy:Kaiomas cpeaa

DKOJIOTUYECKHEe KpHU3UChl W WX TMpuuuHbBL. Bo3sjgelicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHue Bo3aAyIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsa3HeHre BOAHOM cpepl. OXpaHa BOTHBIX
pecypcoB. Pa3pymienue nousbl. OxpaHa MOYBEHHBIX peCypcoB. M3MeHeHHe KiuMara.

AHTpPOTIOTEHHOE BO3/ICHCTBHE HA PACTUTEIbHBIN 1 )KUBOTHBIN MUp. OXpaHa pacTUTEIBHOTO
U KUBOTHOrO Mupa. OCHOBHBIE NPUHIUIBI OXpaHbl Mpupoabl. Kpacuble kHuru. Oco6o
oxpansiemble ipupoiabie Tepputopun (OOIIT). botanudeckue caapl ¥ 300J0THYECKHUE MTAPKH.

OcHOBHBIE TIPUHIIUITBI YCTONYMBOTO PAa3BUTHS YEIOBEUECTBA M MPUPOJIBL. PannoHanbHOe
IPUPOJIOTIONIB30BAHUE U COXpaHEHHE OMOJIOTMYECKOTro paszHooOpasust 3emuu. OOmue
3aKOHOMEPHOCTH TJI00ATBHBIX SKOJIOTHUECKUX KpU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCa
Y €r0 BEpOSTHBIC MOCIEACTBHSL.



Pa3BuTHEe METOMOB MOHHTOPHHTA PAa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemmuble ucciedosanuss nepexooa K pecypcocbepeearowelt. U KOHKYPEHMOCNOCOOHOU
aHepeemuke. Buonoeuueckoe pasnoobpasue u o6uopecypcvl. Hayuonanonvle unghopmayuonnvle
cucmemsl, obecneyusaowue O0OCMyn K UHGOpMaAyuu NO COCMOAHUIO OMOEIbHLIX BU008 U
akocucmem. OcHo8bl IKOpeabuUIUMayuu SKOCUcCmem u cnocobos 6opvbobL ¢ OUONOBPENCOECHUAMU.
Pexoncmpykyusa mopckux u HazemHuIx sKOoCUCEM.

JdeMoHcTpanuu

Tabmumpr w  cxembl: «3arpsisHeHHe aTMocdepb», «3arpssHeHue ruapocheps,
«3arpsi3HeHne nouBbl», «llapHUKOBBIN APPeKT», «Oco00 0XpaHIeMble IPUPOIHBIE TEPPUTOPUL,
«Moienu yrpaBisieMOro MUPay.

Ob6opynoBanue: dhoTorpaduu 0XpaHseMbIX pacTeHU U KUBOTHBIX KpacHoit kauru Poccutickoi
®enepaunn, KpacHol KHUTH perHoOHA.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI 110 BUOJIOT'MHN
HA YPOBHE CPEJJHEI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycraHaBimuBaeT TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHUS OOyJaroIIUMUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType JMYHOCTHBIX PE3yIhTaTOB OCBOCHHS MPOTPAMMEI 10 OWOJIOTUU BBIJICIICHBI
CIIEAYIOIINE  COCTABJSIOIIME: OCO3HAHWE OOYYAIOUIMMHCS  POCCHICKON  TpaKIaHCKOM
UACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOIIPEEIICHHIO,
Hanuuue momugayuu K OOyYEHHIO OWOIJIOTHH, YeleHanpasienHoe pasgumue BHYTPEHHHX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAULIMNA Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOUIMXCS PYKOBOJCTBOBATHCS B
cBOCH JACATCIIBHOCTHU IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpuUCymuMu CHUCTEMC
OnoIOTHYECKOTO  00pa3OBaHUs, Haluuue  NPABOCO3HAHUS  DKOJOTUYECKOH  KyJIbTYpHI,
CnOCOOHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIC TIJTaHbL.

JIM4HOCTHEBIE PE3YIbTAaThl OCBOCHUA IMPOTrpPpaMMEI 110 OMoIOTNH JOCTHUTAKOTCA B €ANMHCTBEC
y‘-Ie6HOI\/’I A BOCHHUTATEIbHOH ACATCIIBHOCTH B COOTBCTCTBHUU C TpPaAUIMOHHBIMUA pOCCI/II\/'ICKI/IMI/I
COOUOKYJIBbTYPHBIMH, UCTOPUUCCKUMU U AYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IPUHATHBIMU B
oOmiecTBe MpaBWIAMH W HOPMaMH IOBEICHHUS M CIIOCOOCTBYIOT TIpoOIleccaM CaMOTIO3HaHWUS,
CaMOBOCIIMTAaHUA W CaMOPAa3BUTHS, PASBUTHUA BHYTpeHHeI)'I MO3UIUH JIMYHOCTH, IMTaTPUOTHU3MA U
YBa)XEHMsI K 3aKOHY M IPaBOIMOPAIKY, YEIOBEKY Tpyda M CTaplIeMy MOKOJIEHHIO, B3aMMHOTO
yBaKeHMs, OEpeKHOT0  OTHOIIEHHMs K  KyJbTYpHOMY  HAacjelui0 M TPagulUsaM
MHOTOHAIIMOHAILHOTO Hapoaa Poccuiickoit denepanuu, MpUpoe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS yueOHOTro mnpeamera «buosiorush» NOKHBI OTpaXKaTh
TOTOBHOCTH M CITOCOOHOCTH OOYYalOUIUXCsl PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAlUd, TO3UTUBHBIX BHYTPEHHHUX
yOEXKIeHHUI, COOTBETCTBYIOUIMX TPAJAULHUOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIEecTBa,
paciivpeHe >KU3HEHHOTO OIbITa M OIBITa JEATENbHOCTH B IMPOIIECCEe peal3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIIMTAHMSA:

chOpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUMH  OOydalollerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLHMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOMOPSKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOH JEATEIHHOCTH MPHU CO3AaHUU YUEOHBIX MMPOEKTOB,
pelIeHny y4eOHbIX U MO03HABATENbHBIX 3a/1a4, BHIIOJHEHIH OUOJIOTHYECKUX HKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3HMIHUIO MO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBSICHATSH €€;

YMEHHME yYUThIBAaTh B  CBOUX JICUCTBUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJIEH ¢ pa3HbIMH yOEXKIEHUSMHU, KyIbTYPHBIMH LIEHHOCTSAMH U COIUATBHBIM
MIOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJHEHHUS YYEOHBIX,
MO3HABATENbHBIX M HCCIEIOBATENbCKUX 3a/1ady, YBAXKUTEIHHOTO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB MPH OOCYKJIEHHH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIePKAHMS;

TOTOBHOCTb K TyMaHUTAPHON M BOJIOHTEPCKOU JEATEIBHOCTH;



2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(OPMHUPOBAHHOCTH POCCUICKON IPaskKJaHCKOHN MISHTUYHOCTH, MATPUOTU3MA, YBOKEHUS K
CBOEMY HApoJy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHON, ropaocTH 3a CBOM Kpal, CBOIO
Ponuny, cBOIi SI3bIK U KYJBTYPY, IMPOIILJIOE U HACTOSAIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIICHUE K MPUPOTHOMY HACIICAUIO ¥ TAMATHUKAM IPUPOJIbI, JOCTIKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTH OIICHUBATH BKJIAJl POCCHICKUX YYEHBIX B CTAHOBJICHUE M Pa3BUTUE OMOJIOTHH,
MMOHMMAaHMs 3HAYEHUsT OWOJIOTMM B TIO3HAHMM 3aKOHOB IMPUPOJIbI, B JKU3HMU 4YEJIOBEKa W
COBPEMEHHOT0 00111eCTBA;

uaciHas yOSKIEHHOCTh, TOTOBHOCTD K CITYXXEHUIO U 3anmuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUE JTyXOBHBIX LEHHOCTEN POCCUICKOTO HapoJa;

c(hopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIEHMBATh CUTYAIIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUS], OPUEHTUPYSCh Ha
MOpPaJTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOSHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJIUTEIISAM, CO3/IaHUIO CEMBbH HAa OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEHOM )KU3HU B COOTBETCTBUU C TpaAUIMSIMHU Hapoa0oB Poccuu;

4) 3CTeTHYECKOro BOCIIMTAHMSI:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOUAs ICTETHKY ObITa, HAYYHOTO W TEXHUUYECKOTO
TBOPUYECTBA, CIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

[MOHMMAaHHE HMOLIMOHAIIBHOTO BO3/IEUCTBUS JKUBOU IPUPOBI U €€ LICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHHE IMPOSBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢u3uyeckoro BoCHHTAHUS, (OPMHUPOBAHUSI  KYJLTYPbl  310POBbSI U
IMOLMOHAJIBHOIO 0JIArOIOoJIYyYHs:

MMOHMMAaHKE U peaju3alus 30poBoro u 6ezomacHoro odpasza >KM3HH (30pOBOE MUTAHUE,
coOIoieHre TUTUEHUYECKUX MPAaBHII U HOPM, cOalaHCUPOBAHHBIN PEKUM 3aHATHA U OTHAbIXA,
perynspHas ¢u3nyecKkass aKTUBHOCTh), OEpEekKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LEHHOCTH MpPaBWJI HWHIAUBUAYAJBHOTO U KOJUIEKTUBHOTO 0€30IacHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIINX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPUBBIYEK (YHOTPEONICHUS ATKOTOJIS,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHHUE LIEHHOCTU MacTepCTBa, TPYJIOTIO0HE;

TOTOBHOCTb K aKTUBHOM J1€ATE€IbHOCTU TEXHOJIOTMYECKON M COLMAIbHOM HAPABIEHHOCTH,
CIOCOOHOCTh MHUILIMUPOBATD, TNIAHUPOBATH M CAMOCTOSITENILHO BBITIOJHSATH TAKYIO AESITEIbHOCTD;

WHTEpeC K pa3nuyHbIM chepaM MpodeccroHAIbHON NeATeTbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIH BBIOOp Oynymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHUIO U CaMOOOpa30BaHUIO HA MPOTSHKEHUU BCEH
YKU3HU;

7) IKOJIOTHYECKOI0 BOCIIHTAHMS

AKOJIOTHYECKH 11eJeco00pa3Hoe OTHOIICHHE K MPUPOEC KaK UICTOYHHUKY KU3HU Ha 3emIe,
OCHOBE €€ CyIIECTBOBAHMUS;



MOBBIIICHUE YPOBHS AKOJOTHMUYECKOW KYJIBTYpPBI: MPHOOPETEHUE OIbITa IUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI /17151 OKPYKAIOLIEH cpenpl;

OCO3HAHME TJIO0ATBHOTO XapakTepa OSKOJOTHYECKUX MpoOIeM M IMyTel WX pPEelIeHHS;

CIOCOOHOCTh MCIIOIB30BATh MIPUOOpETaeMble IPU U3YUEHUU OMOJIOTUH 3HAHUS M YMEHUS
IIpU pElIeHUH NpoOJieM, CBSI3aHHBIX C PallMOHAIBHBIM IPUPOJIONOJIL30BaHUEM (COOIIOACHUE
[IpaBWJI NOBEJEHUS B NPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PAaBHOBECUS B 3KOCHUCTEMaAX,
OXpaHy BUOB, IKOCHCTEM, OHOoChepsl);

AKTUBHOE HEIpUATHE JACUCTBUM, MPUHOCSIIMX BpEA OKpPYKAIoLIeld NpUPOJHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONpPUATHBIE 3KOJOTMYECKHE MOCIEACTBUS MPEANPUHUMAEMbIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4ue€ pPAa3BUTOTO SKOJIOTMYECKOIO MBILIUICHUS, AKOJIOTUYECKON KYNbTYpbI, OIbITa
NESITEIbHOCTH  JKOJIOTUYECKOW  HalpaBiIEHHOCTH, YMEHHUS pYKOBOJICTBOBATbCSI HMHU B
MI03HABATEIbHONW, KOMMYHHUKATHBHOM M COLMAJIbHOW NpPAaKTUKE, TOTOBHOCTH K YYacTHUIO B
MPaKTUYECKON JESITENbHOCTH IKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOrO TIO3HAHMSI:

c(OpMHUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHON MpaKTUKU, OCHOBAHHOTO Ha Juajore KyJabTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE SI3bIKOBOM M UMTATEIbCKOM KyJIbTYpPbl KaK CpPEJCTBA B3aMMOCHCTBUS
MEXY JIFOJIbMU U TIO3HAHMSI MUPA;

MOHUMaHHe creunuku OWOJIOTUM KaK HayKd, OCO3HaHHUS €€ poiu B (OpMHUpPOBaHUU
palMOHAIBHOIO HAYYHOI'O MBIIIICHHS], CO3JAHUN LIEJTOCTHOTO MPEICTABIECHUS 00 OKpYKaroLleM
MHUpE Kak O €IUMHCTBE IpPUPOJbl, 4YeJIOBEKa M o0OlecTBa, B IO3HAHUUM MPUPOTHBIX
3aKOHOMEPHOCTEN U pelIeHNH TPOoOIeM COXpPaHEHHs! TPUPOTHOTO PaBHOBECHUS;

yOeXXIEHHOCTh B 3HAUMMOCTU OHOJIOTMM JJIsl COBPEMEHHOM LMBHIM3ALMK: OOecleYeHus
HOBOT'O YPOBHSI Pa3BUTUS MEIULMHBI, CO3/aHUE MEPCHEKTHBHBIX OMOTEXHOJOTHH, CIOCOOHBIX
pelaTh pecypcHble IpoOJeMbl Pa3BUTHUS YEIOBEYECTBA, MMOMCKA MTyTEH BBIXOAA U3 INI0OAIBHBIX
9KOJIOTHYECKUX Mpo0ieM U obecrieueHus nepexoa K ycToH4uBOMY Pa3BUTHIO, PALlHOHAIILHOMY
UCIOJIb30BAHUIO IIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHUU OMOJIOTMYECKMX 3HAHMM B IEJAX MOBBILICHUs 0OLIen
KYJIBTYpbl, €CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH, KaK COCTaBHOM YacTH (yHKLIHOHAJIBHOU
IPaMOTHOCTH 00ydaromuxcs, GopMupyemMoit npu U3y4eHuu OuoJIOTuH;

[IOHMMaHHUE CYIIHOCTH METOJIOB IO3HAHMS, HCIOJb3YeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJIb30BaTh IOJydaeMble 3HAHMs I aHaluu3a M OObSICHEHUsS SBICHUN
OKpYXXAIOILlEro MHpa M HPOUCXOJAIIMX B HEM H3MEHEHWH, yMeHue JenaTb O0OOCHOBaHHBIE
3aKJIIOYEHUS HAa OCHOBE HAYYHbIX (AKTOB M MMEIOUIMXCS [TaHHBIX C LEJIbI0 IOJY4EeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCHOJb30BaTh OMOJIOTMYECKME 3HAHUSA IS pPEeLIeHUs
po0JieM B peasibHbIX KU3HEHHBIX CUTYaIUX;

OCO3HAHHE IICHHOCTH HAayYHOU JEATEIBHOCTH, TOTOBHOCTh OCYLIECTBIISITH NMPOEKTHYIO U
HCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CIOCOOHOCTh K HENpPEephIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHMIO, K
aKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHMM MO OHOJOTMH B COOTBETCTBHUM C >KU3HCHHBIMH
NOTPEOHOCTSAMH.

METAINIPEIMETHBIE PE3YJIbTATBI



MetanpeaMeTHble pe3ysbTaThl OCBOCHMsI y4yeOHOro mpenMera «buosorusp» BKIIOYAKOT:
3HaYMMble Ui (OPMHPOBAHMUA MHPOBO33PEHHUS OOYYAIOMIMXCS  MEXAUCIHUILUTUHAPHBIC
(MexXnpeaMeTHbIe) 00IIeHayUYHbIE TOHATHS, OTPAXKAIOIINE [EIOCTHOCTh HAYYHOH KapTUHBI MUPA
u CHCIII/I(l)I/IKy MCTOAOB ITO3HAHUWS, UCIIOJB3YCMbIX B €CTCCTBCHHBIX HAayYKaX (BCHIGCTBO, SHEprus,
SBJICHHUE, IPOIECC, CUCTEMa, HAYYHBIM (aKT, MPUHIMII, THIOTE33, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsi, MCCIEOBaHUE, HAOIIOJEHUE, W3MEPEHHE, SKCIIEPUMEHT WM JpYTue); YHHBEpCalbHBIC
yueOHble NieiicTBHs (MO3HABATEIbHbIC, KOMMYHHKATHBHBIC, PETyISTHBHBIE), 00ECTICUUBAIOIINE
dbopmupoBanre (YHKIMOHATHHONW T'PAMOTHOCTH W COITMAIBHON KOMIICTCHIIMH OOYyJarOIIUXCS;
CIOCOOHOCTh oOyJaromuxcs UCTIOJIb30BATh OCBOCHHBIC MEXTUCIUTUTHHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHWSA W YHUBEpPCAJIbHbIE Y4yeOHble [EHCTBUS B II03HABATEIBHONW U
COLIMAIBHON ITPAKTHKE.

B pesynprate wu3ydeHuss OWONOTMM Ha YpPOBHE CpeIHEro oOImero oOpa3oBaHUs Y
obOyuarorierocs OyayT chopMUpOBaHBI MMO3HABATENbHBIE YHUBEpPCAJIbHbIE Y4eOHBIE NIEWCTBUS,
KOMMYHUKATHBHBIC YHHBCPCAJIBbHBIC y‘-I€6HBIC HeﬁCTBHH, PETYIATUBHBIC YHUBCPCAJIIBHBIC
y‘-Ie6HBIe JIeI\/'ICTBI/IH, COBMECTHAs OCATCIBHOCTD.

MertanpeaqMeTHbIe pe3yabTaThl OCBOSHHS TPOTPaMMBI CPEIHETr0 OO0IIero oOpa3oBaHUs
JAOJIKHBI OTPaXXaTh:

OBJIaIleHI/Ie YHUBEPCAJIbHBIMHA y‘leﬁHI)IMI/I MOo3HaBaTCJIbHbBIMU )IeﬁCTBHﬂMH:

1) 6a3oBble JJOrHYeCKUe AeHCTBHUS:

CaMOCTOSITENIEHO (OPMYJIMPOBATh M aKTyaJIM3UPOBATh IMPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

WCTIOJIh30BaTh MIPU OCBOCHUH 3HAHHI IPUEMBI JIOTHUECKOTO MBIIIUICHUS (aHaIN3a, CHHTE3a,
CpaBHEHHUs, Kiaccupukanuu, OOOOIIEHHUS), PACKPBIBATh CMBICI OHOJIOTHUYECKUX TOHSITHI
(BBIOCTATH UX XapaKTepHbIC PU3HAKH, YCTAHABIMBATD CBS3H C IPYTUMU TIOHSATHSIMH );

OTIpENeNATh LENH ACATENBHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH WX JIOCTHKCHHS,
COOTHOCHTB PE3YJIbTAThI ICATEILHOCTH C TOCTABICHHBIMU IICIISIMH;

WCIIOJb30BaTh OWOJIOTUYECKUE TOHITUS Uil OObsCHeHHs] (DakTOB M SIBJICHUN JKUBOU
TIPUPOJIBI;

CTPOMTBH JIOTHUECKUE PACCYKICHHsI (MHIyKTUBHBIC, JICTYKTUBHBIC, TI0 aHAJIOTHH ), BBISBIIST
3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBIICHUSX, (DOPMYIHPOBATH BBHIBOJIBI H
3aKITFOYCHHUS,

MPUMEHSTh CXEMHO-MOJICIIBHBIC CPENICTBA YIS TPEJICTABJICHUS CYIIECTBCHHBIX CBS3EH U
OTHOIICHUH B M3Y4Ya€MbIX OMOJIOTMYECKHX OOBEKTaX, a TAKXKEe MPOTHBOPEYHI PA3HOrO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHKAX;

pa3pabarbiBaTh IUIaH PELICHHUS MPOOJIEMBI C YIETOM aHAJIN3a UMEIOIIMXCS MaTepHabHBIX
Y HEeMaTepHUaIbHbIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JICATECIHLHOCTh, OIECHHBATH COOTBETCTBUE PE3YJILTATOB IICIISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pPabOTy B YCIOBHSIX pPEaTbHOT0, BHPTYalIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE 1€ CTBUA:

BIIJIETh HABBIKAMHU Y4e€OHO-HCCIIEOBATENBCKON M MPOEKTHON NIESTEIBHOCTH, HABBIKAMU
pazpeleHus mpoodiIeM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TOMCKY METOJIOB
pElIeHUs MPaKTUIECKUX 3a]]a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;



WCIOJIb30BAaTh PA3NIMYHbIC BUIBl JEATCIHHOCTH IO IOJYYEHUIO HOBOTO 3HAHHUSA, €Tr0
WHTEPIIPETAINH, MTPEOOPA30BAHUI0 W MPUMEHEHHUIO B y4EOHBIX CHUTYallMsSX, B TOM YHCJE TPHU
CO3JaHUH YYEOHBIX U COIMAILHBIX TPOCKTOB;

(hopMHpOBaTh HAYYHBIA TUI MBIILUICHUS, BIAJCTh HAYIHOW TEPMHUHOJIOTHEH, KIFOYEBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPa30BATCIIBHOUN IEATCIEHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBSI3M M aKTyaJlM3WpOBaTh 3a/ady, BBIJIBHTaTh
TUTIOTE3Y € pelIeHNs], HaXOUTh aprYMEHTBI JUIS JJOKa3aTeIbCTBA CBOMX YTBEPXKACHUM, 33/1aBATh
MapaMeTpsl U KPUTSPUHU PEIICHUS;

aQHAJIM3UPOBATH MOJTYICHHBIC B X0JI¢ PEIICHUS 3a/1a9H Pe3YJIbTaThl, KPUTUICCKH OICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHECHUE B HOBBIX YCIIOBHSIX;

TaBaTh OIEHKY HOBBIM CHUTYAITUsIM, OIICHUBAThH MIPUOOPETEHHBIHN OTIBIT;

OCYIIIECTBIISATH IEJICHANIPABJICHHBIN MMOUCK TEPEHOCa CPEACTB M CIIOCOOOB JICHCTBUS B
npo¢ecCHOHANBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAaHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0  oO0iacTu
KHU3HEICATCIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, MpeiaraTb OPHTHHAIBHBIE TOJIXOJBl W PEIICHUsS, CTaBUTH
MPpOoOJIEeMBI M 3a/1a4H, JIOYCKAIOTUE alTbTEPHATUBHBIC PEIICHHUS.

3) padora ¢ undopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HHPOpManuu (TEKCTE y4eOHOTo mocoows,
HAYYHO-TIONMYJISIPHOM JTUTEpaType, OMOJIOTUYECKUX CIOBAPSIX W CHPAaBOYHUKAX, KOMIIBIOTEPHBIX
0azax JnaHHbIX, B HHTepHeTe), aHaIM3UpPOBaTh HHGOPMAIMIO PA3JIMYHBIX BUIOB U (Qopm
MPECTaBICHUS, KDUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEMIPOTUBOPEYHBOCTD;

(dbopMynHpoBaTh 3ampockl W TPUMEHSTH Pa3JIMYHbIC METOIBI IMPH IOWCKE WU O0TOOpe
OunoslornuecKkoi nHGpOpMauy, HeoOXOIUMOM ISl BBITIOJTHEHUS YUeOHBIX 3a/1a4;

nprOOpeTaTh OMBIT KCIOJIB30BaHMS WH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HUCIOJIb30BAHUS PA3JIMIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIEHO BBIOMpATh ONTUMAIBHYIO (OpPMYy MPEICTABICHHUS OHOJOTHYECKOU
nHpopManuu (cxembl, TpaduKy, TuarpaMMbl, TaOIUIbI, PUCYHKH U APYTOE€);

WCIIONb30BaTh HAy4YHBIN SI3bIK B KayeCTBE CPEIACTBA NpU paboTe ¢ OMOJIOTHYECKOM
uHpOpMaIMEH: TPUMEHATh XUMHUYECKUE, (PU3NYECKUE U MATEMaTHYECKUE 3HAKU U CHUMBOJIBI,
dbopmynbl, abOpeBHAaTypy, HOMEHKJIATYpy, HCIOJb30BaTh M IMPEOOpPa30BBIBATH 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BJIQJICTh HAaBBIKAMHM pAcllo3HaBaHWsS W 3amUThl  HHQOpManuu, WHHOPMAIMOHHON
0€30IMaCHOCTH JJMYHOCTH.

OgiajieHNe YHUBEPCAJbHBIMH KOMMYHHKATHBHBIMY JIEHCTBUSIMH:

1) o0menue:

OCYILIECTBISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO y4aCTBOBATh B JUAJIOTE
WM TUCKYCCHUHU TIO CYIIECTBY 00CYykJaeMoil TeMbl (yMEHHE 3aJaBaTh BOIMPOCHI, BBHICKA3bIBATH
CYXJECHHUS OTHOCUTEIBHO BBHITIONHEHUS TMpeiaraeMoil 3aqaud, YYWUThIBAaTh HWHTEPECHl U
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHH);

pacmo3HaBaTh HeBepOAlbHBIE CpEACTBA OOIIEHHs, MMOHUMATh 3HAUYEHUE COLMATBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOHPIUKTHBIX CUTYallUN, YMETh CMSATYATh KOH(DIUKTHI U
BECTH MIEPETOBOPHI;



BJIQJIETh PA3JIMYHBIMH CIOCOOaMM OOIINEHUS W B3aMMOJACHCTBHS, MOHUMATh HAMEPEHUs
JPYrUX JIOJIEH, MPOSIBISATh YBAKHUTEIHHOE OTHOIIEHNE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMynHpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHMSI C HCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATeJIbHOCTD:

[IOHMMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHJIMBUIYAIbHOW pabOThl IpH
pemeHn OMOJIOTHYeCcKOi MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aUMOICHCTBUS MPHU PEIICHUH Y4eOHOH 3a/1a9u;

BBIOMpATh TEMATHKY U METOIBI COBMECTHBIX NEHCTBHH C y4€TOM OOLIMX WHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JESTeNbHOCTH, OpPraHU30BbIBATH U KOOPAWHUPOBATH
JENCTBHS 10 €€ NOCTHKEHUIO: COCTABIIATH IIJIaH JIEHCTBHM, pacpelessaTh POIU ¢ yY4ETOM MHEHUI
YYaCTHUKOB, 00CYXJaTh pe3ylIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIAJA U KaXKJIOTO yYaCTHUKA KOMaH/bl B OO pe3ynbTar
0 pa3paboOTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE MPOEKTHI, OIIEHUBATh WJEH C MO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B PAa3IMYHBIX CHUTYalHUAX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

OBiajeHHe yHUBePCAJbLHBIMHU PeryJIATUBHBIMHU 1€iCTBUSIMH:

1) camoopraHu3anusi:

UCIOJb30BaTh OWOJOTUYECKUE 3HAHUSA JUISL BBIIBJIEHUS MpoOJEeM M MX pEIIeHUs B
AKHU3HEHHBIX M YYEOHBIX CUTYyallUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHWUM 1I€JIEBBIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IOCTYNKax IO OTHOLICHUIO K JKMBOW NMPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYKaIOIIHX;

CaMOCTOSATEJIBHO OCYILECTBJIATh IO3HABATENIbHYIO JESTEIbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBbIE 3a7a4d B O0Opa30BATENbHOM JEATEIBHOCTH U
YKU3HEHHBIX CUTYyalVsIX;

CaMOCTOSATEJIBHO COCTaBIIATh IJIaH pelieHUs NpoOiIeMbl ¢ yUETOM HUMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEIIOYTEHUH;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclIupATh paMKU Y4eOHOTO IIpeMETa Ha OCHOBE JIMUHBIX NPEAIOUYTCHUH;

JiesIaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO U MIPOSBIECHUIO MIMPOKOH SPYIUIMU B pa3HbIX 00JacTIX
3HaHUH, IOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJIbTYPHbBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISAM;

BJIaJIeTh HaBbIKAMM TO3HABATENILHON pe(IeKCHN KaK OCO3HAHUS COBEpILIAeMbIX JEHCTBHUHA
U MBICTIMTEIBHBIX MPOLECCOB, UX PE3YIbTaTOB U OCHOBAHMMH, UCIOIb30BaTh NPUEMBI pedIeKCHH
JUISL OLIEHKU CUTYaIluH, BIOOPA BEPHOTO PEIICHMS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHHUMATh PELIEHUS IO UX CHUKEHMIO;

[IPUHUMATh MOTHBBI M apTYMEHTHI APYTUX IIPU aHAIU3E PE3YJIbTAaTOB EATEIbHOCTH;



3) npuHsiTHE Ce0s1 U IPYTUX:

PUHUMATH ceOs1, TOHUMAst CBOU HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTUBBI U ApIYMEHTBI APYTUX [IPU aHAIU3€ PE3YJIbTATOB IEATEIbHOCTH;

IIPU3HABATH CBOE IPABO U IIPABO JPYrHX Ha OIIMOKH;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULIUU IPYrOro YeJoBeKa.
HNPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHbIC pe3yabTaThl OCBOCHHUS COJIEp)KaHUs ydeOHOTO Tpenmera «buosorus» Ha
yray0nEHHOM YpOBHE OPHEHTHPOBAHBI HA 00ecneueHne MPOQPIIIEHOTO 00yUICHHS 00yJatonuXCs
onosornu. OHM BKITIOYAIOT: crenduyeckne Al OHOJIOrvY HayYHbIE 3HAHUS, YMEHHS U CIIOCOOBI
JNCHCTBUI TI0 OCBOCHUIO, MHTEPIIPETAIIMHA W TIPeoOpa30BaHUIO 3HAHHM, BHUJIBI JACITCIBHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUH M WX NMPUMCHCHHIO B PA3NIMYHBIX yICOHBIX, a TAKKE B PEaATbHBIX
KU3HEHHBIX cUTyarusaX. [IpeqmMeTHbIe pe3yabTaThl MIPEICTaBICHBI TI0 TOJaM H3yUICHHSI.

[IpenmeTtHbIe pe3yabTaThl OCBOEHHS yaeOHoTo ipenameTa «bruonorus» B 10 knacce nomkHbI
OTpaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHHUIA O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(hOpMHPOBAHHH €CTECTBEHHO-HAYYHOHN KapTHHBI MHPA, B TIO3HAHUY 3aKOHOB IIPHPOJIBI M PEIICHUN
po0JIeM parMOHAIFHOTO MPUPOIOTIONB30BAHMUS, O BKIIAJIE POCCUHCKUX M 3apyOeKHBIX YIEHBIX B
pa3BuUTHE OMOJIOTHH,

BJIQJICHHE CHUCTEMOU OHMOJOTMYECKHX 3HAHWW, KOTOpas BKIIFOYACT: OCHOBOIIOJIATAIOIINE
OMOJIOTUYECKHE TEPMHHBI M TIOHATHS (OKM3Hb, KJIETKa, OPraHu3M, METa0OoJIM3M, TOMEOCTas,
CaMOperyJslns, cCaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, N3MEHUYMBOCTb, POCT U Pa3BUTHE),
ononornueckne Teopun (kimerouynas Teopus 1. IlIBamna, M. Ilneiinena, P. Bupxogna,
XpOMOCOMHasi Teopusi HacieacTBeHHOCTH T. Moprana), yaennst (H. Y. BaBunoBa — o menTpax
MHOT000pa3us U MPOUCXOKIACHHUS KYJIbTYPHBIX PacTEHHUH), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOrO MOKOJIEHUS, PACHIEIUICHUS, YUCTOThHI TaMeT, He3aBUCUMOT0 HacnenoBanus . Mennens,
TOMOJIOTUYECKHX PSJAOB B HacieAcTBeHHOW wu3meHunBocTH H. . BaBuioma), mpuHIHUIIBI
(KOMIUIEMEHTapPHOCTH);

BJIaJICHHE OCHOBHBIMU METOJaMHU HAYYHOTO MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKUX
UCCIIEIOBAaHUSX KUBBIX 00BEKTOB (ONHCAHUE, U3MEPEHUE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHHE BBIJCIATh CYHIECTBEHHBIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4HcJe OakTepuid, rpubOB, pacTeHMUIA,
KUBOTHBIX U YEJIOBEKa, CTPOCHUSI OPTaHOB M CUCTEM OPraHOB PACTEHHIA, )KMBOTHBIX, YEIOBEKA,
MIPOLIECCOB KUBHEACITEIbHOCTH, MTPOTEKAIOIIUX B OPraHu3MaxX PaCTCHUIA, >)KUBOTHBIX U YEJIOBEKA,
OMOJIOTHYECKHX MTPOIIECCOB: 0OMEHa BelIecTB (MEeTa00JIM3M), MPEBPAILICHUS SHEPTUH, OPOKEHUS,
aBTOTPO(HOIO ¥ TeTepOTPO(PHOTo TUIIOB MUTAHUS, POTOCUHTE3A U XEMOCHHTE3a, MUT03a, Mei03a,
rameToreHesa, sMOpHUoreHesa, NOCTIMOPHUOHATBHOTO pa3BUTHS, Pa3MHOKEHUS,
WHIUBUAYAIILHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aMMOJICHCTBUS T'€HOB, TI'eTepO3UcCa,
HCKYCCTBEHHOTO 0TOODA;

YMEHHME YCTaHaBIIMBATh B3aHMMOCBSI3U MEXIy OpraHOUJAMHU KIETKH U WX (PYHKUUIMH,
CTPOEHHUEM KJIIETOK Pa3HBIX TKaHEH M UX (YHKIHMSIMH, MEXYy OpraHaMu U CUCTEMaMH OPTaHOB Y
pacTeHMid, >KMBOTHBIX MU YeJOBeKa W UX (YHKIUAMU, MEXKIY CHCTEMaMH OPraHoB U HX
GYHKIHMSAMHE, MEXIy dTamaMu oOMEeHa BEIleCTB, dTalaMd KIETOYHOTO IMKIA U >KM3HEHHBIX
IUKIIOB OPraHW3MOB, JTalmamMd OSMOPHOHATBHOTO pPAa3BUTHS, TEHOTUIIOM | (EHOTHUIIOM,
¢deHoTUNOM U (pakTopamMu cpesibl OOUTaAHHUS;



YMEHUE BBISBIATh OTIUYUTENbHbIC MPU3HAKUA >KUBBIX CHUCTEM, B TOM YHUCJE PACTEHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJIB30BATh COOTBETCTBYIOIINE apTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JUJISl I0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PAa3HbIX CUCTEMATHUYECKUX TPYIIIL;

yYMEHUE peniaTh OMOJOTUYECKHUE 3a/1a4H, BBISBIISATh IPUUYMHHO-CIICICTBEHHBIC CBA3U MEXKTY
HCCIEAYEMbIMU OMOJIOTUUECKUMU MPOIECCaMU U SIBJICHUSIMH, JI€TIaTh BBIBOJBI M MPOTHO3BI HA
OCHOBAHUU MOJY4YEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHITH JIaOOpATOpPHBIE U MPAKTUYECKUE padOThI, COONMIONATh MpaBUia MPU
paboTe ¢ yaeOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

YMEHUE BBIJBUTATh THUIIOTE3bl, MPOBEPATH HUX OSKCIEPUMEHTAIBHBIMH CPEICTBAMH,
bopMynupys Ledb UCCIEA0BaHUS, aHAIM3UPOBATh MTOJIyUE€HHbIE Pe3yJIbTaThl U J€N1aTh BHIBObI;

yMEHHE y4acTBOBaTh B y4eOHO-UCCIIENOBATEILCKOW paboTe 1Mo OMOJIOTHH, SKOJOTUUA U
MEJIMIIMHE, TIPOBOJUMOIN Ha 0a3e IIKOJIbHBIX HAay4YHBIX OOIECTB, W MYOJMYHO TPEICTaBIIATH
MOJTyYeHHBIC PE3ybTaThl HA YUCHUUECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHUBATh ITUYECKUE aCTIEKThl COBPEMEHHBIX UCCIIEIOBAaHUI B 00J1aCTH OHMOJIOTHH
U MEIUIMHBI (KIOHUPOBAaHUE, HCKYCCTBEHHOE OIUJIOJOTBOPEHHE, HAIPABIEHHOE H3MEHEHHE
reHOMa U CO3/1aHue TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISITH OCO3HAHHBIN BBIOODP OymyIiel npodecCHoHATBHON NEATeIbHOCTH B
obnactu OMOJIOTUH, METUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUH, CETLCKOTO X03sIICTBa, MUIEBOM
MPOMBIIIJICHHOCTH, YIyOJIsTh MO3HABATEIHHBIM HHTEPEC, HAPABICHHBIN HA 0CO3HAHHBIN BHIOOD
COOTBETCTBYIOILIEH Mpodeccuu U MPOoJO0IKEHNE OUOIOrHUeCKOro 00pa30BaHus B OpraHU3aIMsIX
cpenHero mpo(eccHoHaTBLHOTO U BBICIIETO 00pa30BaHUs.

[IpenMeTHbIe pe3ynbTaThl 0CBOCHUS yueOHOT0 npeamera «buonorus» B 11 kracce nomxHb
OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTe M POJIM OHMOJIOTUU B CUCTEME E€CTECTBEHHBIX HayK, B
(bopMHUpPOBAaHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA, B IO3HAHUU 3aKOHOB
MPUPOJBI U PELICHUU 3KOJIOTMYECKHX MPOOJIEM YEIOBEUYECTBA, a TAK)KE B PEUICHUH BOIMPOCOB
paIOHAaIBLHOTO MPUPOIOTIONIB30BaHUS, U B POPMUPOBAHUY LICHHOCTHOTO OTHOIIEHUS K PUPOJIE,
oOLIeCTBY, YeNOBEKY, O BKJIaJ€ POCCUHUCKUX U 3apyOeKHBIX YUYEHBIX-OHOJOTOB B pa3BUTHE
O1OJIOTUH;

YMEHHE BJIa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOPasl BKIIOYAET OMpEICIICHUs U
MOHMMAaHHE CYIIHOCTH OCHOBOMOJATAIOIIUX OHOJIOTMYEeCKUX TEPMHHOB M TOHATUN (BUL,
JKocucTeMa, Owocdepa), Ouonormyeckue Teopuu (dBoaronnoHHas Teopus Y. JlapBuHa,
CUHTeTHYecKass Teopus sBoitoiuu), ydenus (A. H. CeBeproBa — 0 MyTAX U HaMpPaBIICHUAX
ssosonnn, B.W. BepHajackoro — o 6uocdepe), 3akoHbI (reHeTndeckoro papHoBecus Jx. Xapau
u B. BaiinOepra, 3apogpimeBoro cxoactsa K. M. bapa), mpaBuna (munumyma HO. JluGuxa,
9KOJIOTUYECKOU MUPaMUIBbI SHEPTHH ), TUIIOTE3bI (runore3a «vmupa PHK» V. I'mnbepra);

YMEHHME BIAJeTh OCHOBHBIMH METOJIaMU HAyYHOTO TO3HAHMS, HCIOJIb3yeMbIMH B
OMOJIOTMYECKUX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB U DJKOCHCTEM (OMHCAaHHME, H3MEpPEHUE,
HaO0/IeHNe, SKCIIEPUMEHT), CIOCO0AMU BBISBIICHUS W OLIEHKH aHTPOIMOTECHHBIX M3MEHEHUH B
IIPUPO/IE;

YMEHHE BBIJENATh CYIIECTBEHHbIE MPHU3HAKU: BUIOB, OHOTEOIIEHO30B, JKOCHUCTEM H
ouoctepsl, CTaOMIM3UPYIOIMIETO, IBUXKYIIETO W Pa3phIBAIOIIETO €CTECTBEHHOro OTOOopa,
AIJIOTIATPUYECKOTO M CUMIIATPUIECKOTO BU000PA30BaAHUS, BIUSHUS JIBIKYIIINX CHII YBOJIOIHH
Ha TeHO(OH]I MOMYSAIUHN, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpele OOMTaHMsS, YepeIOBaHUS
HaIpaBJIEHUW YBOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCHUCTEMAX;



YMEHHUE YCTAaHABIIMBATh B3aMMOCBSI3U MEX/Ty IPOIIECCAMH ABOJIIOINH, IBHKYILIUMHU CUITAMHU
AHTPOIIOTEHE3a, KOMIIOHEHTAMH pAa3JIMYHBIX HSKOCHCTEM U MPHUCIOCOOJICHUSAMHU K HHUM
OpraHU3MOB;

YMEHHE BBISBISITh OTIUYUTEIHHBIC PU3HAKH JKUBBIX CHCTEM, TPUCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUs, a0MOTHUYECKHMX M OMOTHYECKUX KOMIOHEHTOB KOCHUCTEM, B3aUMOCBS3EU
OpPraHu3MOB B COOOIIECTBAX, AHTPOIIOTC€HHBIX H3MEHEHHH B SKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHUE UCIOJIB30BaTh COOTBETCTBYIOIINE apTYMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHMBOJIMKY JUISi JOKa3aTeJIbCTBA POJICTBA OPTaHMU3MOB PAa3HBIX CHCTEMAaTHYECKHX TPYIII,
B3aMMOCBSI3U OPTaHU3MOB M CpeIbl OOWTAHMSA, €AWHCTBA YEJIOBEUECKHX pPac, HEOOXOIUMOCTH
COXpaHEHHsT MHOTOO0Opas3us BHJOB M KOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHHUS MPUPOIBI U
YeJI0BEYECTBA;

YMEHHE pemiaTh OMOJOTHUECKUE 3a][auM, BBISBIATH IPHUYNHHO-CIICICTBEHHBIE CBSI3H MEXTY
WCCIIETyeMBIMH OMOJIOTHYECKHMH TIPOLIECCAMH W SIBJICHUSIMH, JIeNIaTh BBIBOJIBI M IPOTHO3HI HA
OCHOBAHWU TIOJTYYEHHBIX PE3yIbTATOB;

YMEHHE BBINOIHATH JIa0OpaTOpPHBIE U MpPaKTUYECKHE pabOThl, COONIOIATh MpaBHIa MPH
pabote ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, MPOBEPITh WX OSKCIICPHUMEHTAIBHBIMH CPEICTBAMH,
bopMymHpys 1ENb UCCIETOBAHMS, aHATTM3UPOBATH IOJTYIEHHBIC PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE y4JacTBOBAaTh B y4eOHO-HCCIIENOBATEILCKOW paboTe Mo OMOJIOTHH, SKOJOTHUA H
MEIUIIMHE, TIPOBOJMMOI Ha 0a3e IIKOJBHBIX HAYYHBIX OOMIECTB, M IYOJUYHO MPEICTABISATH
MOJTyYCHHBIC PE3yIbTAThl HA YICHUYECKUX KOH(EPEHIIHIX;

YMEHHME OLEHHBATh THUIOTE3bl U TEOPUM O TMPOUCXONKICHUM MKU3HHU, YeJIOBeKa H
YeJI0BEYECKHX pac, O MPUYMHAX, MOCIEACTBUAX U crocolax MpeAoTBpAIICHUs TII00albHBIX
W3MEHEHUl B Ouocdepe;

YMEHHUE OCYIIECTBIISATh OCO3HAHHBINA BHIOOP OyayIIei mpodheccnoHaIbHOM AeITeIbHOCTH B
obnactu GMOJIOTUH, SKOJIOTHH, IPUPOAONOIB30BaHUS, MEAULIUHBI, OMOTEXHOJIOTHH, ICUXOJIOTHH,
BETEPUHAPUH, CETTLCKOTO XO3AWCTBA, MUIEBOI MPOMBIILIEHHOCTH, YIIyOIsTh MO3HABATEIbHBIN
MHTEpEC, HaIlPaBJICHHBIM Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH MPOGECCHH U MPOI0KEHUE
Ouosoruueckoro oOpa3oBaHMsl B OpraHU3alUsAX CPEAHEro Mpo(ecCHOHATBLHOTO W BBICLIETO
o0Opa3oBaHUsI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHBbIE
Ne IpakTny (uu¢posbie)
/i HaumenoBanue pa3aeioB U TEM NMPOrpaMmMbI Bcer KO]—[TpOJ‘[])]-[])[e eCKHe oﬁpasonaTe.Hbele
0 padoTbI
padoThI pecypcebl
1 buonorus kak Hayka
2 JKuBBIE CHCTEMBI U UX U3YUCHHE 1
3 Buomorus kneTku
4 XuMHYecKasi OpraHu3aIus KISTKH 10
5 Crpoenue 1 pyHKIIUN KIETKH 8
6 OOmMeH BelecTB U MPEBPAIICHUE YHEPTHH B KIICTKE 9 4
7 HacneacrBennas nadopmanus u peasn3anus e€ B KJICTKE 9
8 JKU3HEHHBIN UK KIIETKA 6 1 2
9 Ctpoenue u pyHKIIMH OPraHU3MOB 17 3
10 Pa3MHOkeHUE ¥ pa3BUTHE OPraHU3MOB 8 3
1 I'enetnka — Hayka 0 HaCJIEICTBEHHOCTH U U3MEHYUBOCTH 5 1
OpraHu3MOB
12 3aKOHOMEPHOCTH HACJICJICTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH U3MEHYMBOCTHU 6 2
14 ['eHeTnka yenoneka 3 1
15 Cenexuus opraHu3MoB 4 3
16 buoTtexHonorus u cCHHTeTUYeCKasi OUOJIOTHS 4 1
17 PesepBHoE Bpems 1




OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 102 3 29
11 KJIACC
KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne ni/m HaumeHoBaHuUe pa3aei0B U TeM MPOrpaMMbl Konrpoabhnbie | IlpakTHueckue (wipposric)
Bcero o0pa3oBaTeibHbIE
padoTbI padoThI pecypest
1 3apokIeHNe U PA3BUTHE IBOJTFOIIHOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
2 MukposBomtonus U €€ pe3yiabTaThl 14 2
3 Maxpo3BOJTIOIHUS U €€ pe3yJIbTaThl 6
4 [IpoucxoxxaeHue u pa3BUTHE KU3HU Ha 3emJie 15 15
5 [TpoucxoxaeHue yeaoBeka — aHTPOTIOTeHE3 10 1
DKOJIOTUSI — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB 1 HAJIOPTAaHU3MEHHBIX CUCTEM C 3 0.5
OKpY’Karolen cpenoit
Opranu3Mebl U cpeia OOMTaHUS 15
DKOJIOTHS BUJIOB M IMTOMYJISIIUN 0.5
DKOJIOTHS COOOLIECTB. DKOJOTUYECKUE CUCTEMBI 12 0.5
10 buocdepa — rmodanpHas 3xocucTemMa
11 UYenoBek U OKpYKarolias cpena
12 PezepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 102 0 7.5




INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBo 4acoB
K ar
ot IIpak A
Ne TPOJI a
THYEC DJIeKTpPOHHBbIE U (POBbIE 00pa3oBaTeIbHbIE
n/ Tema ypoka Bcer | bHBI H3y4
KHe pecypcbl
n 0 e eHH
padort
pado |
bl
ThI
1 bronorus kaK KOMILISKCHs HayKa 1 Kak HacTs 1 1 https://resh.edu.ru/subject/lesson/3827/
COBPEMEHHOTO OO0ITECTBA
https://www.youtube.com/watch?v=SoHkTau2BUw
2 JKuBbIe cHCTEMBI M UX CBOWCTBA 1 list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjuJ
index=1 pp=iAQB
3 YpoBHeBast opraHu3arus XKHUBbIX CUCTEM 1
4 HeTopitst OTKpLITHS H H3YHEHIUS KICTKH. 1 https://resh.edu.ru/subject/lesson/5383/
Knerounas teopus
MeToapl MOJIEKYIISIPHOM 1 KJIIETOYHOU OMOJIOTHH.
[Tpaktryeckas pabora «3ydyeHnue MeTOI0B https://www.youtube.com/watch?v=GzTO2vL zyL A
5 KJICTOYHOM OMoJoruu (Xxpomarorpadus, 1 1 list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjuJ
anextpodopes, nuddepeHiuansHoe index=4 pp=iAQB
uentpudyruposanue, [TLIP)»
https://www.youtube.com/watch?v=15IV-fy1KLc
6 XUMHUYECKUI COCTAB KIETKU 1 list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=6 pp=iAQB
7 Muriepasibibie BeIlecTsa KICTKIL, X 1 https://resh.edu.ru/subject/lesson/5397/
Ouosorudeckas polib



https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5397/

Opranuyeckre BeIecTBa KIETKH — OeNKH.

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ

8 Jlaboparopuas pabora «OOHapykerne benkos ¢ list=PLqU6VDVRpuoiT LeXcIBiRZ2J0h2BgbjuJ
MTOMOIIIBIO KAU€CTBEHHBIX PEAKIIHII . i
index=7 pp=iAQB
https://www.youtube.com/watch?v=1KstGzYECKQ

9 CsoiicTBa, Knaccubukaiys U QyHKIHHA OCIKOB list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BqbjuJ
index=7 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/

10 Opranu4ecKye BEIECTBA KIETKH — YIJIEBOJIBI https://WWW.voutube.c_:om/watch_?V:nOkHGOAZFIW
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjuJ
index=9 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYb

11 Opranndeckue BEIecTBa KIECTKA — JIUTTUIBI ) ) ) )

Y list=PLqU6VDVRpuoiTLeXclIBiRZ2J0h2BgbjUJ
index=10 pp=iAQB
Hyxneunossie kucnotsl. JJHK u PHK.
12 Jlaboparopraz padora «Hccnenoanne https://resh.edu.ru/subject/lesson/3840/
HYKJICMHOBBIX KUCJIOT, BBIJCJICHHBIX U3 KJIETOK
Pa3IUYHBIX OPTaHU3MOB
13 Crpoerne n gyukunn ATO. lpyrue https://resh.edu.ru/subject/lesson/3840/
nykieosunrpudocdarsr (HTD)
CexBenuponanue JJHK. MeToipl reHOMUKH htt[.)S://WWW'VOUtu be.co mlwatCh?V.:BD 6OWhZYf
14 IPARCKDHIITOMHKI, POTEOMIKI ’ A list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
’ index=11 pp=iAQB
MeTomp!l CTpYKTYypHOU OHOJIOTHH
15 CamocrosrensHas padota Ne 1 "Xumuueckuii
CoCTaB KJIeTKU"(TecT)
16 Tune! knetok. [IpokapuoTndeckas KieTka https://resh.edu.ru/subject/lesson/1587/



https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/1587/

17

CrpoeHue s3ykapuoTHYECKON KIIETKH.
[Ipaktuyeckas pabota «3yueHne CBOWCTB
KJICTOYHOH MEMOpaHbD»

https://resh.edu.ru/subject/lesson/1588/

18

[ToBepXHOCTHBIN annapar KJIETKH

19

HememOpaHHBIE OpraHOUIBI KIIETKH

20

HOJIyaBTOHOMHI)Ie OpraHou bl KJICTKH:
MUTOXOHJIpUH, TacTuabl. JJabopartopnas padbota
«MccnenoBanue mua3Moin3a 1 IETIa3Moin3a B
PACTUTCIIBHBIX KIICTKAX»

https://resh.edu.ru/subject/lesson/3847/

21

Crpoenue u pyHKIUH s7pa

22

OnHOMEeMOpaHHBIE OPTaHOUIBI KIIETKH.
[TpakTuueckas padbota «M3yueHnne nBMKEHUS
[UTOTIIIA3MBI B PACTUTEIIBHBIX KIETKAX)

23

CpaBHuTENbHAS XapaKTEPUCTUKA KIETOK
sykapuort. JlaboparopHas pabora «3ydeHue
CTPOEHUS KJIETOK PAa3IMYHBIX OPraHU3MOBY»
CamocrositensHas pabora Ne 2 "Ctpoenue u
(YHKIIUHA OPTaHOUIOB KIETKH"

24

ACCUMWIISIIIAS ¥ TUCCUMUIISIINS — JIBE CTOPOHBI
meradoim3Ma. Tumbsl 0OMeHa BELIECTB.
JlaboparopHas padoTa «3ydyenue
KaTaJIMTUYECKON aKTHBHOCTH (PepPMEHTOB (Ha
pUMepe aMUJIa3bl WM KaTaiasbl)»

https://resh.edu.ru/subject/lesson/2486/

25

depMeHTAaTUBHBIN XapakTep peakuuit
KJIETOYHOTO MeTabonu3ma. JJaboparopHas pabota
«M3ydenue pepMEHTaTUBHOTO paCIleIICHUS
MEepOKCH/Ia BOJIOPOJa B paCTUTENBHBIX U
KHUBOTHBIX KJIETKAX»



https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/2486/

26

benku-akTuBaTOpHI M OCIKU-UHTHOUTOPHI

27 ABTOTpO(DHBIH THII 0OMEHA BEIECTB
28 dorocunTe3 https://resh.edu.ru/subject/lesson/3917/
29 Xemocunres. JlabopatopHas pabora «CpaBHEeHHE
MPOIECCOB (POTOCHHTE3A U XEMOCHHTE3a»
AHa’poOHBIC OpraHu3Mbl. Buibl OposkeHUsI.
30 JlabopaTopHas padoTa «CpaBHEHHE ITPOIICCCOB
OpOXKEHUS U JBIXaHUS»
31 A9pODHbIE OPTaHH3MBL. ITAIIbI SHEPICTHHECKOro https://resh.edu.ru/subject/lesson/3917/
oOMmeHa
39 DHeprus MeMOpPaHHOTO IpaIue€HTa MPOTOHOB.
Cunre3 AT®: padota npotoHHOM AT®-crHTa3bI
33 Peakuuu MmaTpuyHOTO CUHTE3a
34 Tpauckpurius — MaTpuuHblii cuaTe3 PHK https://resh.edu.ru/subject/lesson/5352/
35 Tpaucnsaus u e€ sTarsl https://resh.edu.ru/subject/lesson/3917/
36 Komupoarne amutokHcior. Ponk prbocom 5 https://resh.edu.ru/subject/lesson/5352/
O6uocuHTese O6enka
37 Opranu3anys reHoMa y MPOKapHOT U SYKapHOT https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/168264230179934
14382?text=%D0%B2%D0%B8%D0%B4%D0%B
5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
MouJtekynspHble MEXaHU3MBI SKCIIPECCUU T€HOB Y %D0%B8%20%D0%BA%20%D1%83%D1%87%
38 sykapuoT. CamocrositensHas padora Ne 3 D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%

"OO6MeH BelecTB 1 SHeprun”

D1%83%2010%20%D0%BA%D0%BB.%20%D0
%BF%D1%80%D0%BE%D1%84.%D0%B1%D0
%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0
%B8%D1%8F%20%D0%BF%D0%B5%D 1%82%



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast

D1%80%D0%BE%D1%81%D0%BE%D0%B2%D
0%B0 path=yandex_search parent-
reqid=1692270915987150-
14778449146126604163-balancer-17leveler-kubr-
yp-sas-163-BAL-1012 from_type=vast

Bupycsl — BHeKIIeTOUHBIE (POPMBI KU3HU U

39 obnuraTHbIe Mapa3uThl. [IpakTudeckas padbota https://resh.edu.ru/subject/lesson/3939/
«Co3manue MoJIeNId BUPYCa
40 BHPyCHIfe 3a007IBANN HEIOBEKA, XHBOTHBIX, https://resh.edu.ru/subject/lesson/3939/
pacTeHui
41 HanorexHosorny B OMOJIOTHH U MEQULIMHE
42 YKU3HEHHBIN LUKIT KIIETKU https://resh.edu.ru/subject/lesson/3927/
43 Martpuunsiii cunte3 JJHK
Xpomocomsl. JlabopaTopHas padota «M3yuenune httDS:/IWWW'VOUtu be.(?o m/watch.?v=-kTF5eSI(.1JA
44 XPOMOCOM Ha TOTOBBIX MUKDOTIPENIAPATAX» !|st:PLqU6V[?vau0|TLeXcIB|RZZJOhZqu|UJ
index=13 pp=iAQB
45 Jlenenue KIETKH — MHTO3 https://resh.edu.ru/subject/lesson/3927/
Tunsl kieTok. KaprokuHes U MUTOKUHES.
46 JlabopaTtopHnas paborta «HabmroaeHue MuTo3a B
KJIETKaX KOHYMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MHKpOIIperapaTax )
Pery 113 FKH3HEHHOTO WHKIA KIETOK https://www.voutu be.co rp/watch?v.:qu hESOXc.L
47 Kotrposiast padora Ne 1 "Krerka” W I|st:PLqU6YDvau0|TLeXcIB|RZZJOhZqu|UJ
index=12 pp=iAQB
48 OpraHusMm Kak eIMHOE 1eTI0e https://resh.edu.ru/subject/lesson/6770/
49 Txanu pacrenuii. JlaboparopHas pabota

«M3ydyeHne TKaHEN pacTEHUN»



https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/6770/

TkaHu )KUBOTHBIX U yesioBeka. JlabopaTopHas

50 . 1
pabota «/3y4yeHne TkaHel )KHBOTHBIX)
Opransel. Cuctemsl opratos. JJabopaTopHas
o1 pabota «/3y4eHrne OpraHoB IBETKOBOTO 1
pacTeHUs
52 Omnopa Tena opraHu3MoB
53 JIBMOKEHHE OPraHM3MOB 1 https://resh.edu.ru/subject/lesson/6769/
54 [Intanue oprann3MoB 1
55 IInTanue No3BOHOYHEIX KUBOTHLIX. 1
[MummeBapuTenpHas CUCTEMA YeTIOBEKa
56 JIpIXxaHue OpraHu3MOB https://resh.edu.ru/subject/lesson/6759/
57 JIpIxaHne 1MO3BOHOYHBIX JKMBOTHBIX 1 YEJIOBEKA 1
https://resh.edu.ru/subject/lesson/2489/
58 TpaHcmopT BemecTB y OpraHiu3MoB 1 https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
59 KposetocHast CHCTEMa NOSBOHOMHBIX KHBOTHEIX 1 https://resh.edu.ru/subject/lesson/1581/
U YeJIoBeKa
60 Brienenue y opranu3MoB 1 https://resh.edu.ru/subject/lesson/2217/
61 3amura y OpraHu3mMoB 1 https://resh.edu.ru/subject/lesson/1580/
62 NMMyHHas cuctema yenoBeka 1
63 Pa3znpaxxuMocCTh U peryasiusi y OpraHu3MoB 1
64 I'ymopartbHast pery i i SHAOKpHHHas 1 https://resh.edu.ru/subject/lesson/2458/
CHCTEMa JKUBOTHBIX M YeJIOBEKa
65 ®opMBbI pa3MHOXKEHHSI OPraHU3MOB https://resh.edu.ru/subject/lesson/5359/
66 [TonoBoe pa3MHOXeHUE
67 Metios https://resh.edu.ru/subject/lesson/3927/



https://resh.edu.ru/subject/lesson/6769/
https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/3927/

68

'amerorenes. O0pa3oBaHUE U pa3BUTHE MOJOBBIX
kietok. JlaboparopHas pabora «M3ydenue
CTPOCHHA MMOJIOBBIX KJIETOK Ha 'OTOBBIX
MUKpOITpErapaTax»

69

NHuBunyanbHOE pa3BUTHE OPraHU3MOB —
OHTOTI'EHE3

https://resh.edu.ru/subject/lesson/5630/

70

3akiajka OpraHoB ¥ TKaHEW U3 3apOAbIIIEBBIX
JIUCTKOB

https://resh.edu.ru/subject/lesson/5630/

https://resh.edu.ru/subject/lesson/5385/

71

Poct u pa3BuTue sxuBoTHBIX. JJabopaTtopHas
pabota «BrIsiBIIeHHE PU3HAKOB CXOJICTBA
3ap011511neﬁ IIO3BOHOYHBIX KMBOTHBIX)»

72

PasMHOkeHME U pa3BUTHE PACTEHUM.
JlabopaTtopHas pabota «CTpoeHHE OpraHoOB
Pa3MHOKEHHUS BBICIIMX pacTeHU» JKU3HEHHbIE
IUKITBI pacTennii. CamocTosTenbHas padota Ne
4"Pa3MHOXEHHUE U Pa3BUTHE OPraHu3MoB"

https://resh.edu.ru/subject/lesson/5359/

73

HcTopus cTaHOBICHUS U Pa3BUTHS T€HETUKU KaK
HayKH

74

OCHOBHBIC TIOHSITHS U CHMBOJIBI T€HETUKH.
JlabopaTtopHnas pabota «/[po3oduia kak 00bEKT
TCHETUYECKUX UCCIICIOBAHUID

75

3aKOHOMEPHOCTH HACJIEN0BAaHUS IIPU3HAKOB.
Monorubpuanoe ckpemnpanue. [Ipaktuueckas
pabora "U3ydyeHue pe3yapTaToB
MOHOTHOPUHOTO CKpELUBaHUs y Ap030(puis"

https://resh.edu.ru/subject/lesson/5386/

76

]_II/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBEI MOHOFI/I6pI/I,Z[HOFO
CKpCIIMBAHHW

https://resh.edu.ru/subject/lesson/5386/



https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/

Ananusupyrouiee ckpemybanue. Hernomnnoe

77 1
JOMUHUPOBAHHE
JurubpunHoe ckpeuruBanue. [Ipaktuaeckas
78 paboTa «/3ydeHue pe3ynbTaToOB AUTHOPHIHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKPELIMBAHUSA Y IPO30 DHITBD»
79 Lizronoriieckue CHOBb! AHrHOpHAHOro 1 https://resh.edu.ru/subject/lesson/4725/
CKpeIrBaHus. Perenue 3a/1a4 1o TeHeTHKE
80 CrieruieHHOE HacJIeJOBaHUE MMPU3HAKOB 1 https://resh.edu.ru/subject/lesson/4755/
81 XpOMOCOMHAs TEOPHS HACIIEICTBEHHOCTH 1
82 I'enernka moma 1
83 I'eHOoTHI KaK 1IEJIOCTHAS CUCTEMA 1
I'eneTn4eckuii KOHTPOJIb PA3BUTHS PACTEHUM,
84 YKUBOTHBIX U YeJloBeKa Perrenue 3a1ad mo 1
T'CHETHKE.
85 M3MeHYHBOCTH TPU3HAKOB. BH/IbI H3MEHUMBOCTH https://resh.edu.ru/subject/lesson/5387/
86 Mo audukanroHHass H3MEHIYMBOCTh https://resh.edu.ru/subject/lesson/5387/
BapuannoHHBI# psi M BapraliuoHHAs KPUBAsL.
JIaboparopHas pabota «VccienoBanue
87 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHON 1
n3MeHYHBOCTH. [locTpoeHNE BapualimOHHOTO
pslla ¥ BapuallMOHHOM KPHBOID)
88 lenoTHIIMECKas H3MCHHBOCTS. 1 https://resh.edu.ru/subject/lesson/5387/
KomOuHaTHBHAS: N3MEHYHUBOCTh
MyrarnmoHHast U3MEHUMBOCTb. [IpakTuyeckas
89 pabota «MyTanuu y Apo30¢uiisl (Ha TOTOBBIX 1 https://resh.edu.ru/subject/lesson/5387/

MUKpOIIpenaparax)»



https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/

3aKOHOMEPHOCTH MYTaLlHUOHHOTO TIpoLiecca.

90
DONUTeHeTHKA U STTUTCHOMUKA

91 Peneriia enopera. Hpaxririecias pfl bora https://resh.edu.ru/subject/lesson/3653/
«CocraBieHUE U aHAIU3 POJIOCIOBHOI

92 MeToabl METUIIMHCKO# TeHETUKU https://resh.edu.ru/subject/lesson/3653/
3HaueHNe MEUIIMHCKON TCHETUKH B

03 MIPEIOTBPAIICHUH U JICYCHUN TeHETHICCKIX
3a00JIeBaHMI Y€I0BEKA. CAMOCTOSITENIbHAs paboTa
No 5 "T'enetuxa"
OcHoBHBIE TIOHATHS celleKun. JlaboparopHas

94 pabora «M3ydeHne COPTOB KyJIbTYPHBIX https://resh.edu.ru/subject/lesson/3861/
PacTeHHIA ¥ TTOPOT JOMAITHUX KHUBOTHBIX)
MeTtomp! cenekimoHHoi padoTsl. JJabopaTtopHas

95 pabota «/3y4eHrne METOI0B CEIICKIIHH https://resh.edu.ru/subject/lesson/3861/
pacTeHuin»

96 JLOCTIDKEHN CeNeKILiH PAcTeHHit o mHBOTHfIX' https://resh.edu.ru/subject/lesson/3861/
[Ipaktuyeckas padora «I[IpuBuBKa pacTeHUI»

97 CoxpaHeHue, H3y4eHUE U UCTIOIh30BaHUE
TCHETHYECKUX PECYpPCOB
broTexHoI0THS KaKk HayKa U OTPAacb

98 npou3BocTBa. [Ipaktudeckas padora «3yueHue https://resh.edu.ru/subject/lesson/3939/
00BEKTOB OMOTEXHOJIOTHH

99 OCHOBHBIC HAIPABJICHUS CHHTCTUYECKO M
ouonorun

100 | XpomocoMHas ¥ Te€HHasi UHXXEHepus

101 Menununckue 6uotexnonoruu KontponsHas

pabota Ne 2 "I'enetuka u cenexuus"



https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3939/
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PesepBHriit ypok. [ToBTOpenue, 06001meHue,
cucremaru3anus 3Hanui Mrorosas padora 3a 1 1
Kkypc 10 emacca

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 3

30

11 KJIACC

Tema ypoka

KoaunyecTBo yacos
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eHHU

DJIeKTPOHHBbIE
uu(ppoBbIe
oOpa3oBare/ibHbIE

pecypcsl

OpomononHas Teopus Y. Jlapsuna

JIBroKyliye CUiibl 3BOJIOIMU BUIOB 110 Y. [lapBuny

Bopnba 3a cymecTBoBaHMe, €CTECTBEHHBIN U NICKYCCTBEHHBIN OTOOD

(DOpMI/IpOBaHI/IC CHHTETUUECKOM TEOPHHU 3BOJIIOIHUN

OTamnsl SBOJIIOLIMOHHOT'O ITponecca: MUKPOIBOJIIOLUA U MAKPO3BOJIOIUA

OO B~ W[IN|

HOHYJ'IHI_[I/IH — JJICMCHTAapHasd CAMHUIA 3BOJIIOIUN

N e N = =N S =

3akoH reHeruueckoro pasHoBecus Jlx. Xapau, B. BaiinGepra.
JlaboparopHas pabota «BrisBiieHHE H3MEHYUBOCTH Y 0COO€H 0THOTO
BHJIa»

0.5

OneMeHTapHble (aKTOPBI SBOJIIOLMH

O ekt ocHoBarens. P peKT OyTHIIOUYHOTO TOPIBIIIKA

10

Murpauuu. V3onauuu nonyasiuii: reorpadudeckasi, Ouoisorunyeckas




11 EctecTBenHbIi 0TOOp — HanpaBISIOMUi (HakTOp 3BOIOLUH

12 ITonoBoii 0T60p 1
[Tprcnoco6IeHHOCTh OPTaHU3MOB KaK Pe3yabTaT MUKPOIBOIIOIHH.

13 JIaGoparopHas pabota «M3ydenue apoMopho30B U UAHOAAANTAINN Y 1 0.5
pacTEHUN U KUBOTHBIX»

[Tpumeps! pUCTIOCOOICHUH Y OpraHU3MOB: MOP(OJIOTHUECKHE,

14 ¢uznonoruyeckue, OMOXUMUIECKHE, MoBeeHUeckue. JJabopaTopHas 1 05
pabora «IIpucnocoOiaeHust OpraHu3MOB U UX OTHOCUTEIbHAS '
11EeTIECO00PA3HOCTHY

15 Bupn, ero kpurepun u ctpykrypa. JJabopatopHnas padota «CpaBHeHHe 1 05
BHJIOB 110 MOP(HOJIOTHIECKOMY KPUTEPHIO '

16 CrpykTypa Buia 1

17 Bumoo6pazoBanue kak pe3yabTaT MUKPOIBOIOINN 1

18 CBs13b MUKPOIBOJTIOINH M STTUICMHOIOTHH 1

19 MakponsBosmtonus. [TaneoHTonornyeckrue MeTo bl U3y4eHUs YBOJTIOINH 1

20 buoreorpaduueckue MeTO b1 N3YyYSHHS IBOJIIOIUN 1

21 OMOPHUOJIOTHYECKUE U CPABHUTEIHLHO-MOP(OIOTHUSCKHE METOIbI 1
W3YUYCHHSI SBOJTFOIIAN

99 MonexysipHO-TeHEeTHIEeCKUE, OHOXUMUYECKUE U MATEMaTHICCKUE 1
METO/Ibl U3YYCHHUS IBOJIOIHH

23 OO01re 3aKOHOMEPHOCTH IBOJIIOIIMH 1

24 AnantuBHas paauanys. HepaBHOMEpHOCTh TEMIIOB BOJFOLUT 1

25 Hay4HbIe rTUTIOTE3bI TPOUCXOXKICHUS KU3HU Ha 3emiie 1

26 JloHay4dHBIE IPENCTABICHUS O 3apPOXKACHUN KU3HU 1

27 OCHOBHBIE 3Tanbl HEOPraHUYECKOM 3BOJIOLUN 1

28 ['mnoTesbl 3apoxKAEHUS )KU3HU 1




Uctopus 3emmu 1 meTo bl e€ u3ydenus. Jlaboparopuas pabora

29 «M3y4yeHne 1 ONMCaHne UCKOTTAEMBIX OCTATKOB JPEBHUX OPTaHU3MOB) ! 05

30 HadanbHbIe Tarnbl OpraHndeckoi 3BOIOIIN 1

31 DBOJIONHS DYKApUOT
OCHOBHBIE 3TaITbl YBOJIIOIMH PACTUTEIBHOTO MHpa. [IpakTideckas

32 pabota «/3ydeHne 0coOEHHOCTEH CTPOCHHS PACTCHUN PA3HBIX 1 0.5
OT/IETIOB»

33 OCHOBHBIE 3TaIIbl YBOJIOINHN JKUBOTHOTO MUpa 1

34 DBoJrolus KUBOTHBIX. [IpakTnueckas padbota «M3yuenue 1 05
OCOOCHHOCTEH CTPOCHHUS TTO3BOHOYHBIX KUBOTHBIX) '

35 PazButne xu3Hu Ha 3emiie 1Mo dpaM U epPUoIamM 1

36 MaccoBbie BEIMUPAHHS — KOJIOTHUECKUE KPU3UCHI TTPOIILIOTO 1

37 CoBpeMeHHBIN KOJIOTHYECKUI KPU3HC, €0 0COOCHHOCTH 1

38 CoBpeMeHHas cucTeMa OPraHUYeCKOTO MPOILIOTO 1

39 OCHOBHBIE CHCTEMaTHYECKUE TPYIIITHI OPTaHHU3MOB 1

40 AHTPOTIONIOTHSI — HayKa O YEJIOBEKE 1

41 PazButHe npencTaBiIeHH O MPOUCXOKICHUHN YeJIOBEKA 1
MecTo 4elloBeKa B CHCTEME OpraHu4eckoro mupa. JlaboparopHas

42 pabota «M3y4yeHrne 0coOOEHHOCTEH CTPOCHHS CKelleTa YeIOBeKa, 1 0.5
CBSI3aHHBIX C IIPSIMOXOXKICHUEM)

43 JIBUKyIIME CUIIBI aHTPOIIOTE€HE3a 1

44 CooTHoIlIEHHE OMOJIOMYECKUX U COIMATBHBIX ()aKTOPOB B 1
aHTpOTIOTeHE3e

45 OcHOBHBIE CTaJIMU AaHTPOTIOTEHE3a

46 IlameoreHeTrka M ImajieOreHOMHUKA

47 DBOJIOIUS COBPEMEHHOTO YeTIOBEeKa




Yenoeueckue pacsl. [Ipaktnueckas padora «M3ydeHne 3K0IOTHIECKUX

48 . 1 0.5
aJlanTalui 4eJI0BeKay

49 MexaucuuIuIMHapHbIe METOIbI AHTPOIIOJIOIMH 1

50 3aposkIeHNe U Pa3BUTHE IKOJIOTUN

51 Mertonsl s3xonoruu. Jlabopatopnas padbora «M3yuenne MeTo10B 1 05
HKOJIOTUIECKUX HUCCIICAOBAHUI

52 3HadeHne YKOJOTMYECKUX 3HAHUHN I YEI0BEKA

53 DKosorndecknue GaKTopsl 1
Abunotnueckue pakTopsl. CBET Kak 3KOJOTUYECKHI paKTop.

54 JlabopaTtopHas paboTta «BrIsiBIeHNE MPUCTTOCOOIECHUI OPTaHU3MOB K 1 0.5
BITMSTHUEO CBETA»
Abuotnueckue paktopsl. Temneparypa Kak 3K0JIOrHUecKuil hakTop.

55 JlaboparopHas paboTa «BbIsBIeHNE PUCTIOCOOTICHUH OPTaHU3MOB K 1 0.5
BIIUSIHUIO TEMIIEPATypbI»
AbGuoTtndeckue HakTopsl. BIaxkHOCTh Kak AKOJIOTHYECKUH (HaKTop.

56 JlaboparopHas paboTa «AHATOMHYECKHE OCOOEHHOCTH PacTEHUH U3 1 0.5
Pa3HbIX MECT OOUTAHUS

57 Cpenpl 00uTaHUs OPraHu3MOB 1

58 buonoruaeckue puTMsI 1

59 JKuznenHsie GopMbI OpraHu3MOB 1

60 buotnueckue dpakTopbl 1

61 3HaueHne OMOTUYECKUX B3aUMOICHCTBUI /TS CYILIECTBOBAHUS 1
OpPraHu3MOB B cpefie 0OUTaHUS

62 DKOJIOTHYECKHE XapaKTEPUCTUKU MOIYJIILIUN 1

63 OcHOBHBIE NTOKa3aTeNU NOMYISALMN: YACIEHHOCTD, INIOTHOCTb, 1

BO3pacCTHAad U MOJIOBast CTPYKTYpa




OcHOBHBIE TOKA3aTEH MOMYJIALHUN: POKIAEMOCTD, IPUPOCT, TEMII

o4 pocTa, CMEpTHOCTh, MUTPAIIUU 1

65 DKOJOTU4ecKasi CTPYKTypa OIS IIUN 1

66 JInHaMuKa MOMYJSAINN U €€ perysius

67 KpuBsie pocta uncieHHOCTH nomy . KpuBbie BBDKUBaHUS 1

68 Okonornyeckas Huma Buaa. JlaboparopHas padora «IIpucrnocobienus 1 05
CeMsIH PaCTEHHH K PACCEIICHUIO»

69 Buj xak cucrema nmomyssimi 1

70 3aKOHOMEPHOCTH MOBEJCHUS 1 MUTPALIMi )KUBOTHBIX 1

71 Co00111ecTBO OPraHU3MOB — OHOIIEHO3 1

72 DKocHuCTeEMA KaK OTKpBITask CUCTEMA 1

73 KpyroBopoT BelecTs 1 MOTOK SHEPTUHU B SKOCUCTEME 1

74 OcHOBHBIE MOKA3aTENU 3KOCUCTEMBI 1

75 DKOJIOTHYECKHUE TTUPAMUIBI 1

76 N3menenus coo01ecTB — CyKIIecCuu 1

77 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMBI MOPEH 1
Y OKEaHOB

78 [IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI TYHp, JE€COB, CTEMEH, YyCThIHb

79 AHTPOTIOT€HHBIE YKOCHCTEMBI

80 Ypboskocucremsl. [Ipaktuueckas pabota «/3yueHue u onucanue 1 05
ypOOIKOCHUCTEMBI '

81 3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOACHCTBUIA 1
OpPraHu3MOB B 9KOCHCTEMAaxX
MexaHu3Mbl BO3JICHCTBUS 3arpsiI3HEHUN Pa3HbIX THIIOB Ha

82 CcyOOpraHu3MeHHOM, OpPraHU3MEHHOM, OMYJIALIUOHHOM U 1

9KOCUCTEMHOM YPOBHSX




83 buocdepa — obuierutanerapaas 060104Ka 3emMiu 1

84 VYuenue B. W. Bepranckoro o buocdepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBaHUs Onochepsl 1

86 KpyroBopoThl BeIecTB U OMOTCOXUMUYECKUE ITUKITBI 1

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIH 1

88 YcroitunBocTh Onochepst 1

89 DKOJIOTUYECKHE KPU3UCHI U UX TIPHYUHBI 1

90 BosneiicTBue yenoBeka Ha Onocdepy 1

91 AHTPOTIOT€HHOE BO3/CICTBHE HA PACTUTEIIBHBIN U JKUBOTHBINA MUP 1

92 OxpaHa pUpo Il 1

03 OCHOBHBIE IPUHITUITBI YCTOWIHMBOTO Pa3BUTHS Y€JIOBEUSCTBA U 1
TIPUPOIBI

94 ParmonanbsHOE MPUPOIOTIONB30BaHUE U COXPAHEHHE OMOJIOTHUECKOTO 1
pa3zHooOpa3us 3eMiu

95 O6061menHne no Teme « MUKPOIBOIONHS U €€ pe3ybTaTh» 1

96 O6061enne o Teme «MakpodIBOIIOLHS U €€ pe3yIbTaTh» 1

97 O606mmenue o teme «IIporucxosxieHne U pa3BUTHE KU3HHU HA 3eMIIC» 1

98 O6006mmenue o reme «IIporcxoskaeHne YeIoBeKa — aHTPOIIOTEHE3) 1

99 O06o06mIeHHe 10 TeMe «DKOJIOTUS — HayKa O B3aMMOOTHOIICHUSX 1
OPraHU3MOBY

100 O6o006menue mo reme «OpraHu3Mbl B cpeia 0OUTaHUS

101 O60061eHne o TeMe « IKOJOTHUS BUI0B U MOMYJISIIUIA

102 | O6o6menue no Teme «buochepa — rinodanbHas IKOCUCTEMA»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* bronorus. buonorudeckue cucremsl u miporieccsl, 10 kimace/ Tepemos A.B., Iletpocosa P.A., O0m1iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«11OL MHEMO3UHA»

Tepemonr A.B., IlerpocoBa P.A. buostorus. bruosiornaeckue cucreMs! u mporieccsl. 10 knace. M.- Muaemosuna 2022

METOANYECKHUE MATEPUAJIBI 1JI51 YUUTEJIA

* MULTIMEDIA — nognepxka kypca «O0rias Ouoiaorusy;

» JJaboparopus KIIETKA; Metonnueckue marepuainsl: COOpHUK HOPMATHUBHBIX JOKyMeHTOB. buomnorus /Coct. 2./1. JInenpos, A. T,
ApxkaneeB. — M.: Jlpoda, 2010

Cnucok JIuTepaTypbl 1JIsl yYuTesi:

1 baryes A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonbioi cripaBOYHHK AJ1s TKOJIPHUKOB U MOCTYMAIONIUX B BY3bl. — M.: JIpoda,
2011

2 bosroa 1. B. Coophauk 3amay o O0miel OMoa0ruu JIsl MOCTYIMAIMKX B BY3bl. — M.: «OHukc 2 1Bex» «Mup u oobpazoanuey, 20123 Kosnosa
T.A., Kyumenko B.C. buonorus B Tabnumax 6-11 knacesl. CripaBounoe nocodue. — M.: [Ipocda, 2010

JlonoHUTeIbLHAS JTUTEPATYPA IJIsl yUUTeJIs:

1 Anacracosa JL.II. O6mas 6uonorus. J{unaktudyeckue marepuainsl. — M.: Bentana-I'pad, 2010.- 240c.

3 Usanosa T. B. COopHuK 3a1aHuii TI0 00111e# Onomoruu: mocodue st yuanuxcs ooieo0pa3onar.



yupexnaenuii /T.B. IBanosa, I'. C. Kanunosa, A.H.Msrkosa. — M.: IIpocsemienune, 2012

4 Koznosa T.A. Konocos C.H. Jlunaktudeckre KapTOYKU-3a/1aHus 110 0011ei Onosorun. — M.:

Wznarensckuit Jlom «'enmxep», 2012 — 96¢.

* JJaboparopust T[EHETUKA; « Jlabopatopuss DKOCUCTEMBI;

HNurtepuer-pecypceni: Caiitsl B UnTEpHeT:

* WwWw.bio.1september.ru — razera «buosiorus» - npuIoKeHue K «1 CEHTIOPs»;

* WWW.bio.nature.ru — Haydsbie HOBOCTH OHOJIOTHH;

* Www.edioSs.ru — Dioc — MEeHTp AUCTAHIIMOHHOTO 00pa30BaHus;

« www.km.ru/education - yaeOHbIc MaTepHabl i cioBapu Ha caiite «Kupua u Medoauit
HUPPOBBIE OGPABOBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
Anpeca caiitoB B MTHTEPHETE
www.bio.1september.ru - razera «brosorus» - npuiIoKeHne K «1 ceHTAOPs»
WWW.bio.nature.ru - HayuHbIe HOBOCTH OHOJIOTUH
www.edios.ru - DI0c - IEHTp AUCTaHIIMOHHOTO 00pa30BaHUsI
www.km.ru/education - YueGHbie MaTepHabl U cjoBapu Ha caiite « Kupuut u
Medomuit» http://school-collection.edu.ru Exunas kosekius mudpoBbix 00pa3oBaTeIbHbIX

pecypcog. http://window.edu.ru/ Eansoe okHO 1ocTyma K 00pa3oBaTelibHbIM pecypcam


http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://school-collection.edu.ru/
http://window.edu.ru/

http://www.priroda.ru — IIpupoa: HalMOHAIBHBII MOPTAIL.

http://obi.img.ras.ru — ba3a 3HaHuit 10 OHOJIOTHUHU YeTOBEKa. Y USOHHK 10 MOJICKYJISIPHOM
OMOJIOTHH YeJIOBEKA, OHOXUMUH, (DM3HOJIOTHH, TEHHOM U OEJIKOBOM MHKEHEPHH.
http://www.zoomax.ru — 30010THsI: 4€JI0BEK U JTOMAIITHHE KHUBOTHBIC.

http://www.fipi.ru — ®enepanbHbIii HHCTUTYT MEAATOTMYECKUX U3MEPCHUIN


http://www.priroda.ru/
http://obi.img.ras.ru/
http://www.zoomax.ru/
http://www.fipi.ru/




	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 10 КЛАСС
	Тема 1. Биология как наука
	Демонстрации
	Тема 2. Живые системы и их изучение
	Демонстрации (1)
	Тема 3. Биология клетки
	Демонстрации (2)
	Тема 4. Химическая организация клетки
	Демонстрации (3)
	Тема 5. Строение и функции клетки
	Демонстрации (4)
	Тема 6. Обмен веществ и превращение энергии в клетке
	Демонстрации (5)
	Тема 7. Наследственная информация и реализация её в клетке
	Демонстрации (6)
	Тема 8. Жизненный цикл клетки
	Демонстрации (7)
	Тема 9. Строение и функции организмов
	Демонстрации (8)
	Демонстрации (9)
	Тема 11. Генетика – наука о наследственности и изменчивости организмов
	Демонстрации (10)
	Демонстрации (11)
	Тема 13. Закономерности изменчивости
	Демонстрации (12)
	Тема 14. Генетика человека
	Демонстрации (13)
	Тема 15. Селекция организмов
	Демонстрации (14)
	Тема 16. Биотехнология и синтетическая биология
	Демонстрации (15)

	11 КЛАСС
	Тема 1. Зарождение и развитие эволюционных представлений в биологии
	Демонстрации
	Тема 2. Микроэволюция и её результаты
	Демонстрации (1)
	Тема 3. Макроэволюция и её результаты
	Демонстрации (2)
	Тема 4. Происхождение и развитие жизни на Земле
	Демонстрации (3)
	Демонстрации (4)
	Тема 6. Экология – наука о взаимоотношениях организмов и надорганизменных систем с окружающей средой
	Демонстрации (5)
	Тема 7. Организмы и среда обитания
	Демонстрации (6)
	Тема 8. Экология видов и популяций
	Демонстрации (7)
	Тема 9. Экология сообществ. Экологические системы.
	Демонстрации (8)
	Тема 10. Биосфера – глобальная экосистема
	Демонстрации (9)
	Тема 11. Человек и окружающая среда
	Демонстрации (10)

	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ ПО БИОЛОГИИ НА УРОВНЕ СРЕДНЕГО ОБЩЕГО ОБРАЗОВАНИЯ
	1) гражданского воспитания:
	2) патриотического воспитания:
	3) духовно-нравственного воспитания:
	4) эстетического воспитания:
	5) физического воспитания, формирования культуры здоровья и эмоционального благополучия:
	6) трудового воспитания:
	7) экологического воспитания:
	8) ценности научного познания:

	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Овладение универсальными учебными познавательными действиями:
	2) базовые исследовательские действия:
	3) работа с информацией:
	Овладение универсальными коммуникативными действиями:
	2) совместная деятельность:
	Овладение универсальными регулятивными действиями:
	2) самоконтроль:
	3) принятие себя и других:

	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	МЕТОДИЧЕСКИЕ МАТЕРИАЛЫ ДЛЯ УЧИТЕЛЯ
	Список литературы для учителя:
	Дополнительная литература для учителя:
	Интернет-ресурсы: Сайты в Интернет:

	ЦИФРОВЫЕ ОБРАЗОВАТЕЛЬНЫЕ РЕСУРСЫ И РЕСУРСЫ СЕТИ ИНТЕРНЕТ

		2023-11-24T04:35:27+0500
	Баскакова Светлана Васильевна




