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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpeamery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero obpazoBaHusi pazpaboraHa Ha ocHoBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konuenuuu mnpenojaBanus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHU (penepanbHOi paboueit mporpaMmMbl BOCIIUTAHUS.

VYueOubiii npeamer «buomnorus» yriayonéHHoro ypoBHsS uzydeHus (10—11
KJIACChI) SIBJSICTCS OJIHUM K3 KOMIIOHEHTOB MpeaMeTHOU obnactu «ECTecTBEHHO-
HayuyHble mpenMers». CorjacHo mnonoxkeHusMm OPI'OC COO mnpoduiabHbIE
yueOHbIe TPEeIMEThl, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
nuddepenninan  oOy4eHUsT Ha YypOBHE CpeaHero ooOimiero oOpa3oBaHus U
MPU3BaHbl OOECIECYUTH MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CPEIHUM
o01IKUM, CpeHUM TTPOeCCUOHATIBHBIM U BhICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM HW3 JTHX Yy4YeOHBIX TMPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcsi U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHON 00JIaCTM HAyYHOTO 3HAHUA, CBS3aHHOTO ¢ OMOJOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpenMery "buosorus" naér mpejacTtaBieHUE O
ea M 3ajadax u3ydeHus ydeOHoro mpenmera «buosnorus» Ha yrayonéHHOM
YpOBHE, onpenenseT 00s13aTeTbHoe (MHBAPUAHTHOE) TIPEIMETHOE CO/IEpIKAHUE, €r0
CTPYKTYPUPOBAaHHME IO pa3ieliaM M TeMaM, paclpeielieHne Mo Kiaccam,
PEKOMEHIYET MOCIeA0BATeIbHOCTh H3Y4YEHUs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€H, JIOTUKM Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwatomuxcsi. B mnporpamme 1o Ouonoruu
peaNn30BaH TMPUHIUI MPEEMCTBEHHOCTH C HU3YYeHHUEM OWOJIOTMM Ha YypOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HaIllpaBJICHHOCTh HA  MOCJEAYIOIIEe pPa3BUTHE  OHOJIOTMYECKUX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTaBICHUN O 370pOBOM 00pasze >KU3HU, Ha
BOCMIUTaHWE OEpeXKHOTrO OTHOIICHUS K OKpYXKalomel NpupoaHou cpeme. B
nporpaMMme 1o OHMOJIOTHH Takke IMOKa3aHbl BO3MOXHOCTH Y4YEOHOro IpeaMera
«buonorusiy B peanuzanuu  TpeboBanuit DPIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUS U B
GbopMHpPOBaHUNM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOydJarommxcsi MO0 OCBOCHHUIO COJEepKaHUsS OUOJOTUYECKOrOo O0pa3oBaHUsI Ha
YpOBHE CpeAHEro 00111ero 00pa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpegHEro oduiero oopasoBaHUs
3aBepuiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacuMpeHre U yriiyOJieHHe 3HAaHUK 00ydYaroluXxcsi O >KUBOW MPHUPOJE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOW OMOJIOTHH, SMOPHOJOTUUA W OHOJOTUU Pa3BUTHS,
TEHETHKH, CEJICKIIUU, OMOTEXHOJIOTUU, YBOIOIIMOHHOTO YYSHUS U IKOJIOTHH.

Nzyuenne ydeOHOro mnpeamera «buomnorus» Ha yriyOJleHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYYaIOIIUXCS K TOCIEAYIOUIEMY TOIYYSHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M OpraHu3alusx  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanus. OCHOBY €ro coJiepKaHHusl COCTaBIISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OO0YyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJOTMH HAa YPOBHE OCHOBHOI'O
obmero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHMS TOJTY4alOT pa3BuUTHE. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HaHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME YeJOBEKa, OOLIUX 3aKOHOMEPHOCTSIX KHU3HH,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEAEHUS MTPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOPble MOXHO HCIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IOJYYEHHBIMH OOYYaAIOIIUMUCS NpPU HU3YyYECHUH
($u3MKY, XUMHH, Teorpaduu 1 MaTEMaTUKH.

Crpyktypa mporpaMMmbl 1o yueOHOMYy mnipeametry '"buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA MOAXOAbl K HW3YYEHUIO OHOJIOTHUH.
CoryiacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE [Tl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMH OPraHUYECKOTO MUpa Ha 3eMile,
COXpaHEeHUs OMOJIOTMYECKOro pa3HooOpaszus rutanetel. Tak, B 10 kmacce
M3Y4YalOTCSI OCHOBBI MOJICKYJIPHOW M KJIETOYHOM OHOJIOTMH, AMOPHOJIOTHU U
OMOJIOTMN PA3BUTHUSI, TEHETUKA U CEJIEKUUH, OMOTEXHOJOTUU U CUHTETHYECKOM
OMOJIOTHY, AKTyaIM3UPYIOTCS 3HaHUS OOydYaroImuxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usmonoruu uenoreka. B 11 kiacce wu3ydaroTcsi 3BOJIOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U yYeHHUE 0 Ouocdepe.

VYuebOnsiii npeamer  «buonorus»  mpu3BaH  00€CIEUUTh  OCBOEHUE
00yJaroUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHLIUIIOB U IIPABUII,
JIeXKAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MH MU OCOOCHHOCTSX KIETKHM, OpraHu3Ma, IOMyJIsIuH,
OHMOLIEH03a, SKOCUCTEMbI, O BBLIAIOIIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, MPUKIIAHBIX aCMeKTax OMOJIOrMuecKuX 3HaHu. J{is
pa3BUTUS M TOJACpXKaHUS HHTEpeca OO0ydJaromuxcs K OHOJIOTUH Hapsay co
3HaYUTENbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COACpPKaHUU MPOTPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHSI U PA3BUTHS
TOM WM MHOW o0nacTh OWOJNOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
YUEHBIX B PEILICHNE BAKHEUITUX OMOJIOrMYECKUX U SKOJOTUYECKUX TTPOOIIEM.



[enp uzyuenus yueOHoro npeamera «bruonorus» Ha yriiyoJ€HHOM YPOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allud JKUBBIX CHUCTEM pa3HOTO paHra M NPUOOPETEeHHE YMEHHM
UCIIONIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBFHON JAESITENbHOCTH, CBSI3aHHOW C Ouosoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBEeICHUS IJIsl TPOJIOJKEHUS OMOJIOrMYEeCKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHuss ydyeOHoro nmnpeamera «buomorus» Ha
yIyOI€HHOM YPOBHE 00€CTIEYMBACTCS PEIICHUEM CIISIYIOMINX 3aa4:

OCBOEHHUE O0YYAIOMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUUN: 00 OCHOBHBIX
OMOJIOTHUECKUX TEOPHSX, KOHUEMIUIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUJIaX, COCTABJISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUpa; O
CTPOEHUHU, MHOTo0oOpa3uu U OCOOCHHOCTSX OHUOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOT€OLEH03, OMocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
¥ COBPEMEHHBIX MCCIIEOBAHUAX B OMOJIOTHH;

O3HAaKOMJIEHUE OOYyYarolmMXcs C METOJaMU TO3HAHMSI KUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJIIpHOM U
KJIETOYHOW OHMOJOrMM, SMOpPUOJIOTMM U OWOJIOTMM pPa3BUTHUS, TEHETHKU WU
CEeNIEKIINM, OWOTEXHOJOTUUM W CHHTETHYECKOW OHWOJIOTHUH, TMaJCOHTOJIOTHH,
OKOJIOTHH);  METOJaMH  CaMOCTOSITENIBHOTO  TMPOBEACHUS  OMOJOTHYECKHX
uccienoBaHuii B JjabopaTtopum W B mpupone (HabOmoleHue, HW3MEpeHue,
HKCIIEPUMEHT, MOJICIIUPOBAHHUE);

OBIaJicHHe OOYydYalOIUMHUCS YMEHHUSIMU: CaMOCTOATEIBHO  HAaXOJHWTh,
aHAJIM3UPOBATh W HCIIOJNB30BATh OHMOJOTHYECKYI0 HH(POPMAIUIO; MOJIB30BaThCS
OMOJIOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-3KOHOMHYECKHMU U  3KOJIOTMYECKUMHU
npobiieMaMu 4Y€JIOBEYECTBA; OLEHUBATh IOCJIEACTBUS CBOEH NEATEIBHOCTH I10
OTHOIIICHUIO K OKpPYXKalIleld NpUpoaHON cpeae, COOCTBEHHOMY 3I0POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MacHOCTH COOCTBEHHON KM3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh
COBpEMEHHBIC HAyYHBIE OTKPHITUS B 001aCTH OMOJIOTHH;

pa3BuTHE y 00yYaIOMINXCSl MHTEIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IMPOLECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSIMH U COBPEMEHHBIMHU
UCCIICIOBAaHUSIMH B OWOJIOTHH, pEIIaeMbIMH €10 MpoOjeMamMH, METO0JIOTHen
OMOJIOTUYECKOTO UCCIICIOBAHMSI, IPOBEICHHSI AKCIIEPUMEHTAIIbHBIX
UCCJICIOBAaHHMA, peIIeHUs] OMOJIOTUYECKUX 3a/1ad, MOJACITUPOBAaHUS OMOIOTHYECKUX
0OBEKTOB U MPOIIECCOB;



BOCIIUTAaHUE y 00YyYaIOIUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
1EJIOM M K OTJEIbHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUYECKOH,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TMOBEIACHUS B MPHUPOJE;
WHTETPAlNHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOyYaroIIMMUCS  KOMIIETEHTHOCTH B PalMOHAIHLHOM
IPUPOIOIOIb30BaHUN (COOJIO/ICHNE TpaBUJ TOBEJICHUS B MPUPOJIE, OXpaHbI
BUJIOB, DKOCUCTEM, OUOChephl), COXpaHEHUU COOCTBEHHOIO 37I0POBBS U 3/I0POBbS
OKpyXaromux JoAe (coOmrogeHuss Mep npodumakTukd — 3a00J1eBaHUMH,
oOecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUIX
OPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIIOJIb30BAHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO37aHME€  YCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMMCS
VHIMBUTyaJIbHOU o0pa3zoBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
MOCJICYIOEMYy TIPO(ECCHOHATFHOMY CaMOOIIPEACICHHIO, B COOTBETCTBHH C
WHIMBUTyAJIbHBIMU UHTEpPECAaMU U MOTPEOHOCTSIMU PETHOHA.

OO611ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero obiiero oopazoBanusi, coctapiser 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEZIEI0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHElU(pUKU €ro COJep KaHWs U HaINpaBIEHHOCTH Ha
MPOJOJDKEHNE  OMOJOTUYECKOro oOpa3oBaHMs B OpraHU3AIMSAX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUHU OMOJIOTHH Ha YIIIyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHNUE JTAOOPATOPHBIX M TpPAaKTHYeCKUX padoT. Takxke ydactue
OOy4YaronMXCcs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENHCKUX PaboT,
TEMaThKa KOTOPBIX OMPENESeTCSs yd4uTeJIeM Ha OCHOBE HMEIOIIMXCA
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIIOBUH.



COJEPXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocynapctBeHHo# utorooi arrecraiuu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHass O0MoJIorus — KOMIUIEKCHas: Hayka. KpaTkas ucTopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaykKMu M HU3y4yaeMble MMH  MOPOOJIEMBI.
dyHIaMEHTalbHbIC, NPUKIAIHBIE MW TOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTUH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cszanHbie ¢ Ouonorueid. 3HaueHHE OHOJOTHUU B
[PAKTUYECKOM JEATEIIbHOCTA 4YEJIOBEKa: MEIULMHE, CEIbCKOM XO35MCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpauumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
V. I'apgeu, I'. Mennens, B. . Bepnanckuit, U. I1. I1aBnos, . . Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabnupel 1 cxembl: «CBsi3b OMOJOTUM C JIPYTUMHU Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

KuBble cucteMbl Kak TpeaMer uszydeHusi Ouosjoruu. CBONCTBAa KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTb U LEIOCTHOCTb,
CIHOXXHOCTh M YIHOPSAIOYECHHOCTb CTPYKTYPbI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3alMd KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOMYJISIIIMOHHO-BUIOBOM, AKOCHUCTEMHBIM
(bmoreoneHoTnyeckuit), OmochepHsiii. Ilporecchl, MPOUCXOAANINEC B KHUBBIX
cucremax. OCHOBHBbIE MNpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaronime *1uBbl€ CUCTEMBbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3ydenue xuBbIX cucTeM. Meroapl Omonormdeckoi Hayku. HaOmromenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanus3. lloHaTue o 3aBucuMon u
He3aBUCUMOM 1iepeMeHHOU. IlnaHumpoBanue »skcnepuMmenta. IlocraHoBka u
npoBepka rumnore3. HyneBas runoresa. [lonarue BoIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIlleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI UMCKaXXeHUs PEe3yJabTaTOB JKcriepumeHTa. [lonsiThe
CTaTHCTUYECKOTO TECTA.

JdeMoHCcTpau



Tabmuubl u cxembl: «OCHOBHBIE TMPHU3HAKU KU3HW», «buonorudeckue
cucrtembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMHU KUBOU
npuponab», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepar, «Metosl
V3y4YEHUS )KUBOU MPUPOJIBI».

O6opynoBanue:  jmabopaTopHoe  oOOpyAOBaHME  JJisi  IIPOBEACHUS
HAOJIIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHue pas3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KieTKku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€QUHUIIA >KuBoro. KMcropus
oTkpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHbIE MOJOKEHUS COBPEMEHHON KJIETOUHOM
TEOPHH.

MeTonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIIHS,
xpomartorpadus, eKTpodope3, METOJ MEYEHBIX aToOMOB, auddepeHInaIbLHOe
HEeHTpUyTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHAas MUKpockonus. Kougoranvruas muxpockonus. Bumanvnoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl U cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHS METOA0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTbl pPacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KJIETOK.

IIpakTnueckass padora «/3yueHue MeETOJOB KJIETOYHON OHOJOTHH
(xpomartorpadus, aektpodope3, auddepeHranbHoe 1EeHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. Xumunueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bona n e€ posib Kak pacTBOpUTENS, pearcHra, ydyacTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIoperyasanuu. MuHepaibHble BEIIECTBA KJIETKH, WX OHOJOTHYECKas
posb. POsb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckre BelllecTBa KIETKUA. buonormyeckue mnonumepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OelkoBoM Mosiekyibl. [lepBuunas
CTPYKTypa Oeika, TeNnTHaHas CBsA3b. BTOopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
CTpykTypbl. Jlenatypauus. CoiictBa OenkoB. Knaccudukauuss  Oenkos.
buonornueckue pyHkimuu 6eaKoB. [lpuonsi.



Yraesoael. MoHOCaxapubl, AUCaXapyuibl, OJIMTOCAXapuAbl U MOJIHCAXAPUIBI.
OO6mmii T1IaH CTPOeHUS U (PUBUKO-XMMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunsHo-TuapodoOHbIe cBoMicTBa. Kitaccudukamus nunuaos.
Tpurmunepunbl, ¢GocPoaumuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUU
munuaoB. OO1mMe CBONCTBAa OMOIOTMYECKUX MeMOpaH — TeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanmun kommiiementapuoct. [IpaBmimo Yapradda. Ctpykrypa
JIHK — nBoiinas cnmpans. MecTtonaxoxaenue u Ouonorndeckue Gyuakmuu JTHK.
Buasl PHK. ®yukuuu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
kietrke. [pyeue wnykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoowl eenomMuxu, MmpancKpUnmoMuKuy, nPoOmeoMUKU.

CrpykTypHas OuoJiorusi: OMOXUMUYECKHEe U OMOo(U3NYECKUe UCCIIEIOBAHMUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyn. Mooeruposarue
CMpYKmypbl U QYHKYUti OUOMONEKY U UX Komniekcos. KomnvromepHuiti Ousaun u
opeanuyeckull cunmes OUOMONEKYI U UX HENPUPOOHBIX AHATO0208.

JlemoHcTpanuu

[Toprpetsr: JI. Ilonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXHUBOU
npupone», «Pacrnpenenenne XuMHIECKUX DJIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubr u cxembl: «Ilepuogudeckas TabIUIAa XUMUYECKUX JJIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOJbI», «BemectBa B coctaBe OpraHu3moBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJbl», «CTpoeHHe MOJIEKYI
yrieBonoB», «CTpoeHne MOJeKyn JMnuaoB», «HyKIEeMHOBBIE KHUCIOTBD»,
«Ctpoenue Mosnekyabl ATOy.

OO6opynoBaHue: XUMUYECKast MOCy/1a U 000pyI0BaHNE.

JlabopaTtopnasi pab6ora «O0Hapyx)eHHEe OEITKOB C TTOMOIIBIO KaYeCTBEHHBIX
peakuuii».

JlaGoparopnass  paGora  «lccrmenoBaHue€ — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHbIX OPTaHU3MOB).

Tema S. CTpoenue u QyHKUMHU KICTKH

Tunel KIETOK: »JyKapuoTHuYecKass M mpokapuotuyeckas. CTpyKTypHO-
(GyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



CrpoeHue npokapuoTHueckoi kieTku. Knetounas crenka 0akTepuii U apxeil.
OcoOeHHOCTH CTpOEHMsI TeTepoTpodHONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib MPOKapHoT B OMOIIEHO3aX.

Crpoenue u (GYHKIIMOHUPOBAHUE AYKapUOTHUYECKOU KJIETKHU.
[Tna3matuueckass MeMOpana (masmanemma). CTpykTypa IJIa3MaTUYeCKOU
MeMOpanbl. TpaHcropT BelecTB yepe3 IMIa3MaTUYecKyt0o MeMOpaHy: MacCHUBHBIN
(muddy3us, obmery€énnas auddysus), akTUBHBIM (IMIEPBUYHBIA M BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabora HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Dk3ouuTo3. Kierounas
crenka. CTpykTypa 1 QyHKIMH KJICTOYHOW CTCHKU PACTCHHM, TPHOOB.

[Murorumasma. [{uto3onb. [utockener. JIBuxkenue nuroruiazMbel. OpraHOUIbI
kietku. OnHoMeMOpaHHBIE OpPraHoOUJbl KIETKH: JHAOIUIa3MaTHYecKash CeTh
(BIIC), anmapar ['onbaxku, JTU30COMBI, UX CTpoeHUE M (yHKUHMH. B3auMocBs3b
OJIHOMEMOpPAHHBIX OpPraHOUJOB KieTKH. CTpoeHHUE TPaHYJSIPHOTO PETUKYIyMma.
Mexanuszm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHBIA)  SHJIOIUIA3MATHYECKUUN
petukynyM. CekperopHas ¢yHkius anmapata ['onpmku. Moougurayus 6enkos 6
annapame [onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. Kierounslid cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOMIIBI  KJIETKH:  MHUTOXOHJPUH,  IUJIACTHJIBI.
Ipoucxoorcoenue mumoxonopuii u niacmuo. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUM u mactun. llepBuunsle,
BTOPUYHBIE M  CJIOXHBIE  TJIACTUABI  (OTOCHMHTE3UPYIOMIMX  DYKAPUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOTIACTHI BHICIIMX PACTEHUM.

HememOpanubie opranouabl kiaetku CTpoeHue W (PYHKIIUM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKHU. Pubocomsi. IIpomescymounvie Qunramenmol.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBIIIEUHbIE  KJIETKU.
AxmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemox. MukpoTpybouku. KierouHbii
nentp. CrpoeHwe U JBWKEHUE IKIYTUKOB W pecHUYEK. MHUKpOTPyOOUKH
nuTorasMel. Llentpuons. benku, accoyuupoganmvie ¢ MukpoguiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

SAnpo. Ob6osnouka siapa, XpoMaTHH, KapuoIIa3Ma, SIAPBIIIKA, KX CTPOCHHUE U
bynkuuu. SnepHbiii OenkoBbli MaTpukc. IIpocTpaHCTBEHHOE pPacHoJIOKEHHE
XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHol 00010uKu 6 mumose. AHoephbiii
MPAHCcnopm.

Knerounbie BritoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK DYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanun



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuupbl u cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTku», «CTpoeHue
MUTOXOHAPHI, «Aapo», «CTpoeHNe NPOKaAPUOTHIECKOU KIETKNY.

OOopynioBaHHEe: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparsl pPacTUTENIbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopuasi padora «l3yyeHue CTpPOGHHMS KIETOK Ppa3IMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD.

Jlaboparopnass paGora «lccnenoBanue miazMonM3a M JIEIJIa3MOJIU3a B
PaCTUTENBHBIX KIETKAX).

IIpakTnueckas padora  «/3ydeHue  [OBWUKEHUS  LUTOIUIa3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpPeBpaLeHUe JHEPIHU B KJIeTKe

AcCUMMIIALINS U TUCCUMIIISIIS — IBE€ CTOPOHBI MeTabommn3Ma. Tumnsl oomMeHa
BELIECTB: aBTOTPO(PHBIA U TreTepOTPOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. JHepreruueckoe oOecredeHne kietku: mnpespameHue ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIA XapakKTep peakiui KJIETOYHOTO
Metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinnuusi pepMEeHTOB OT HEOPraHUYECKUX KaTajau3aTopoB. benmku-
aKTUBATOPHI M OCIKU-UHTHOUTOPHI. 3aBUCHUMOCTHb CKOPOCTH (PEpMEHTATHBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CHUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCUuceHHbIll U OKCcuceHHbll pomocunme3 y obaxkmepuii. Ceemocodouparoujue
nueMeHmyvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOIacToB B IpoLecce
dborocunTe3a. CBeroBas u TeMHOBas ¢Gaszpl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gdomocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsgHue pa3nuyuHbIX (HaKTOPOB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepuH, >Kele300aKTepuu, CepoOaKTEpPUH, BOJOPOIHBIC
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIe OpTraHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
[ToaroroBUTENbHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe OKHCIIeHHE, WIH KJIETOYHOE JbixaHue. Poiab MUTOXOHIpHU B
npoliieccax ononorunyeckoro okucnenus. uknnueckue peakunn. OKUCIUTETbHOE
dbochopunupoBanue. Ouepeusi memoOpanHo2o epaduenma npomoros. Cunmes



ATD: paboma npomonnou ATD-cunmaszwvl. IlpeuMmyniecTBa a’poOHOTO IMYTHU
oOMeHa BellleCTB nepes] aHa3POOHBIM. DPPEKTUBHOCTh SJHEPTETUUECKOTO OOMEHA.

JleMoHCcTpaIuA

[Toptpetsr: k. IIpuctiu, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «DOTOCUHTE3Y», « JHEPreTHUECKUil oOMen», «buocunTes
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

OOopyioBaHHE: CBETOBOM MHKPOCKOI, 00OpPYIOBAHHE JJII MPHUTOTOBIICHHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass paGora «/3yueHue  KaTaIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMIIIa3bl UK KaTaaasbl)».

Jlabopatopuass pabGora «/3ydeHue (HEpMEHTATUBHOIO PpACIICIIICHUS
NEPOKCHUAA BOJIOPOAA B PACTUTEIbHBIX U AKUBOTHBIX KIETKAX).

JlaGopaTopnass padora «CpaBHeHue 1iponieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE MPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacseacrBeHHass uHGoOpMaLus U peaju3anus eé B KiIeTKe

Peakuun mMatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOIO CHHTE3a. Peanuszanus HacineACTBEHHON MHpopMaluu. I eneTnyeckuii
KOJI, €ro cBoucTBa. TpaHckpunius — MarpuuHbeli cuHte3 PHK. IlpuHummne
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpanciauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHokucioT. Poiap pubocom B
OouocuHTese Oenka.

Cosepemennvie npedcmasienusi o cmpoenuu 2enog. OpraHusalusi TeHoMa y
MPOKApUOT U 3YKAPUOT. Perynsuus akTUBHOCTU I€HOB y MpOKapHoT. l'umoresa
onepona (®. Kaxo6, XK. Mano). Moaexynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauns oOMEHHbIX
MPOIIECCOB B KJIeTKe. KileTouHbIl roMeocTas.

Bupycel — HexiieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHE
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpauckpunyus, pesepma3sa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, >kuBOTHBIX, pactenuii. CITN, COVID-
19, conpanbHble U METUIIMHCKHUE MPOOJIEMBI.

buoungopmamura: unmeepayua u anaruz 6onvuiux maccueos («bigdata»)
CMPYKMYPHBIX Ouo02UuYecKux oanHvlx. Hanomexuonocuu 6 ouonocuu u meouyume.
Ipoepammupyemvle pynkyuu 6enrxos. Cnocobvl 00cmasKu 1eKapcms.



JdeMoHCcTpaMu

[Toptpetsl: H. K. Konbios, /. Y. IBaHOBCKUI.

Tabnuiel U cxembl: «buocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupyche»,
«bakTepruodarmy.

IIpakTnueckas padora «Co3znaHnue MOJCIIH BUPYCAY.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. WMurtepdaza u Mutos.
Oco0eHHOCTH TPOIECCOB, MpoTekarommx B uHTepdasze. I[loaroroBka kieTku kK
nenenuto.  [IpecunteTmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETHYECKHUH (MPEMUTOTHIECKUH ) TIEpUOBI HUHTEP(A3HI.

Martpuunsbiii cunre3 JJHK — pemnukanus. Ilpunnuner perumkannun JIHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBII  CHUHTE3, AHTUNAPAIUIECIBHOCTb.
Mexannsm permmkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl n

TeroMepaza. XpPOMOCOMHBIM HAaOOp KJIETKM — KapuoTUll. JIUMIouaHbId W
rariouaHblid  Habopsl  XpoMocoM. ['omonoruunbie XpomMocombl. [lonoBbie
XPOMOCOMBI.

Henenne xmerkn — wmuto3. Craguu MHUTO3a W TPOUCXOJAIINE B HUX

nporneccel. Tunel muro3a. Kapuoknne3 n nuToknHe3. buosiorndeckoe 3HaueHuUe
MHUTO3A.

Perynsinusa MUTOTHYECKOrO IUKIA KIeTKU. [IporpamMmmupyemasi KieTouHas
rubesnp — arnomnTos.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu Kiemox. «lL{ugpposas
KllemKkay» — ououngopmamuyeckue mMooeaiu GyHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IUMKI KIETKW», «MmuT03», «CTpoeHHe
xpomocomy, «Pemmkamusa JJHK.

O06opyaoBaHuE: CBETOBOM MUKPOCKOT, MUKpOIpernapathl: « MUTO3 B KJIETKaX
KOpELIKA JIYKa».

JlaGopaTtopnass  pabora «3yuerne  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpEnapaTaxy.

JlaGopaTopHasi pabora «HaGmoeHre MUTO3a B KJIeTKaX KOHUHMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OCOOEHHOCTH ~ CTPOEHUS M KUBHEACATEIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTtepumu, apxew, OJHOKJIETOUYHbIE TPHUOBI, OJHOKJIETOUYHBIE
BOJIOPOCIH, Apyrue NpoTUCThl. KoIOHUANIbHBIE OPTaHU3MBI.



B3anMoCBsI3p 4aCTEl MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpraHusM Kak eInHoe 1enoe. ['omeocras.

Tkanu pacrtenuii. TuIBl pacTUTENBHBIX TKaHEW: oOpa3oBarelibHas,
MOKPOBHAs, TMPOBOJAINAS, OCHOBHAsl, MeXaHudeckas. OCOOEHHOCTU CTpPOECHUS,
(GYHKIMI 1 pacloIoKeHHUs TKaHEeH B OpraHax pacTeHUU.

TkaHu JKMBOTHBIX M Y€JOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAs,
COCJIMHUTENIbHAS, MbIlIeyHasi, HepBHas. OCOOEHHOCTH CTpoeHus, (GYHKUMA U
PAaCIIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTaHOB KUBOTHBIX U 4YeoBeKa. OYHKIIMK OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbli ¥ BHYTpeHHHI ckeneT. CTpoeHue u
TUNBI COEANHEHUS KOCTEH.

JIBmxkeHne  opraHu3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BHMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUHU. JIBHJKEHME MHOTOKIJIETOYHBIX >XMUBOTHBIX M YEJIOBEKA:
MblInieyHas cucreMa. Pediiekc. CkeneTHbie MBI U UX paboTa.

[Iutanne opranusmoB. IlorjomeHue BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMU. lIuTaHue >KMBOTHBIX. BHyTpuIonoctHoe u
BHYTPUKIIETOUYHOE TNuUIIEeBapeHue. [IuTaHne MNO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue ;kuBOTHbIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. [[prxarenbHas MOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTemMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIeKoTUTaromux. Perynsius npixanus. JlpixateabHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CHUCTEMbI PACTECHUM.
Tpancnopt BewmecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucteMa TI0O3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru kpoBooOpaiiieHus. DBOJIOIUOHHbBIC
YCJIO)KHEHUSI CTPOSHUSI KPOBEHOCHOW CUCTEMBI IMO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepaLa v €€ peryJisims.

Brinenenue y opranusmoB. Beigenenne y pacreHuil. Beinenenue y
)KUBOTHBIX. CokpatuTenbHble Bakyonu. Opranbel BbigeneHus. DunbTpanus,
CEKpelMs U 00paTHOE BCAChIBAHHME KaK MEXaHHU3MbI PaOOTHI OPTraHOB BBIJCICHUS.
CBs3b NOJIOCTHU TEJIa ¢ KPOBEHOCHOW W BBIAEIUTENIBHON cUCTeMaMu. BoijiesieHue y



IO3BOHOYHBIX JKMBOTHBIX M yesoBeka. Ilouknu. CtpoeHue u QpyHKIMOHUPOBAaHUE
HeppoHa. OOpa3zoBaHNE MOYH Y UEJIOBEKA.

3amyra y OpraHu3MoOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3moB. CHopsl
OakTepuil M UUCThl MNPOCTEMIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pAacTEHUMU.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIIUThI. DUTOHIUIBIL.

3amMra y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX IPOW3BOJHBIE.
3amuTa opranu3ma ot OonesHed. MIMmyHHas cuctema uyenoBeka. KneTouHslit u
TYMOpaJbHBIA UMMYHUTET. BpOoxkAEHHBIA W NpPUOOPETEHHBIN cHEHUPUUECKUAN
UMMYyHUTET. Teopus KIOHaNIbHO-ceneKTUBHOro mmmMmyHnurera (I1. Opmux, ©. M.
bepuer, C. Tonerasa). BocanurenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

PazgpaxkxumocTte ¥ peryisuus |y OpraHusMmoB. PasgpaxumMocts y
OIHOKJIETOYHBIX OpPraHu3MoB. Takcuchel. PaszgpakumMocTe W perymanus y
pacteHuid. POocTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cucrema u pedrekTopHas peryjsiius y >XKUBOTHBIX. HepBHas
cUCTEMA U €€ OTHENbl. DBOJIIOUNOHHOE YCIOKHEHHE CTPOCHMSI HEPBHOW CHCTEMBI
y XKUBOTHBIX. OT/AENBl TOJOBHOIO MO3ra MO3BOHOYHBIX JXKMBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HIOKPUHHAS CHCTEMA XMBOTHBIX M YEJIOBEKA.
JKenespl DHIOOKPUHHOM CHUCTEMBI M KX TOPMOHBI. JleMCTBME TOPMOHOB.
B3auMocCBs3p HEpBHOW U SHIOKPUHHOW cHCTEM. [ umoTanamo-runodusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuupl U cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopociny», «baktepum», «lIpocreiimme», «Opranbl LBETKOBBIX PACTEHUI»,
«CucremMbl  OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue cTedisy,
«CTpoeHre NHMCTOBOM IUIACTHHKW», «TKaHM >KUBOTHBIX», «CKEJIET YeI0BEKa»,
«lInmeBapurenbHas cucrema», «KpoBeHOocHas cucrema», «/lpIxarenbHas

CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpIlIeuHast CHUCTEMAY,
«BblgenurenbHas cuUCTEMay, «IHAOKPUHHAsA cUCTEMa», «CTpPOCHHUE MBIIIIbLY,
«Ammynuter»,  «Kumieunonosioctueie», «CxeMa  TUTaHUA  PACTECHUI,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0KIEBOro uepBsi», «HepBHas
cuctema peio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJHOKIETOUHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIUU
HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHHUil, repOapuu
pacTeHMl pa3HBIX OTHAEJIOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMU OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJET YelOBEKa,
o0opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB o AecTBreM (epMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIH TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUII.

JlabopaTopHnasi padora «/3yueHne TKaHEeW )KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOI'O PACTECHHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHM3MOB

@opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYJISIUS,
dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBble KieTKH, WM ramerbl. Meio3. Craaun
Mmeno3sa. [loBegenne xpomocom B menose. Kpoccnarosep. buonorndecknii CMbICIT
M€i03a M TIOJOBOro Impouecca. Melo3 W €ro Mecrto B KU3HEHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kele3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIEeTOK. CriepmaTorenes u oorene3. Ctpoenue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHHEe U AMOPHUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u moderu mopghoeenesa. Craguum >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmnenuwe. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH NPOOJICHUS MIICKOMUTAIONMINX. 3apOJIBIIICBhIC JTUCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATbHAS WHAYKIUSA).
3akiagka IUlaHA CTPOCHUS IKUBOTHOTO KakK pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha 5SMOpPHOHAIBHOE PAa3BUTHE PaA3IAYHBIX
(haKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButhe x)uBOTHBIX. I[locTamOpuoHanbHbli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHollormyeckoe 3HauYe€HHE NPSIMOTO U HENPSIMOTO



pa3BUTHSI, UX PACIPOCTPAHEHHE B MPHUPOJE. THUMBI pOCTa KUBOTHBIX. PaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTauu MocTIMOPUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeka. [lepnoasl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuii. ['ametodut m cmopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B IMpollecce Menosa.
['amerorene3 y pacteHuid. OIJIOAOTBOPEHHE W Pa3BUTHE PACTUTEIbHBIX
opranu3moB. JIBoifHOE OIJIOIOTBOPEHHE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHuUE U
Pa3BUTHUE CEMEHU.

MexaHu3Mbl peryJIsAluA OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [IInemas.

Tabnuupl u cxembl: «BereraTuBHOe pa3MHOXEHHUE», «TuIbl Oecrnoioro
pasMHOXKEHUD», «Pa3MHOXEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJIICHBDY,
«Pa3zmHOXeHue runpe», «Meito3», «Xpomocomel», «l'ametorenesy», «CtpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HENpsAMOE pa3BuTHe», «Pa3BUTHE MalCKOro Xxyka», «Pa3Buthe capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX pPACTEHUIY,
«CTpoeHne ceMsH OJHOIOJBHBIX U JBYJIOJBHBIX PACTECHHI», <« KU3HEHHBIN UK
MOpPCKOW  KamycTbl», <«OKH3HEHHBIM [UKI MXa», <«KWU3HEHHBIM MK
MManoOPOTHUKA», « KU3HEHHBIN IIUKI COCHBI».

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparbl SHLEKIETOK H
CIIEpMAaTO30U10B, MOJIENb «L MK pa3BUTHS JISATYIIKW.

JlaGoparopHas padora «/3ydeHue CTpOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTnueckass padora «BbIsBIEeHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PA3MHOXKEHHUS BBICHINX
PaCTEHUI».

Tema 11. I'eHeTuka — HayKa O HACJIEACTBEHHOCTH M H3MEHYHUBOCTH
OpPraHu3MoB

Hctopust cTaHOBIEHUS M pPa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Mengens, I'. ne ®puza, T. Moprana. Poiib 0T€4E€CTBEHHBIX YYEHBIX B PA3BUTUU
reHetuku. Pa6oter H. K. KonerioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIEC TEHETUUECKHUE MOHATUSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJuieNIbHBIC TEHbI, aJbTCPHATUBHBIE MPU3HAKH, JOMHUHAHTHBIA WU PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs TUHUS, TUOPHUIbI, TEHOTHUIT, (PEHOTHII.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKUM,  LUTOJOTHYECKUH,
MOJIEKYISIPHO-TE€HETUUECKH.

JdeMoHCTpaMuK

[loptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®unmunuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeToIbl TeHETUKIY, «CXeMbl CKPELIUBAHUS.

JlabopaTopuast paGora «/Ipozoduna Kak OOBEKT TEHETUYECKHUX

VCCIICIOBAHUAW.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3akoH

eAMHO00pa3usi rTHOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacCIICIUIEHUs NPHU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI FaMeT.

AHannzupytomiee ckpemuBanue. [[poMeKyTOUHBIN XapaKkTep HaclieI0BaHUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHens: — 3aK0OH He3aBUCUMOTO
HacleoBaHusi  mpu3HakoB.  [luTosormyeckue  OCHOBBI  JTUTHOPHUIHOTO
CKpCIIMBAHUSI.

Cuerniennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrernsieHHoe
HACJIEIOBAHUE TIE€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TreHaMHh. XPOMOCOMHAas
TEOPUS HACIECTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOramMeTHhId MOoJ. ['eHeTmueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmprusHakoB, CLENJIEHHBIX C MTOJIOM.

I'enoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBIN ajuiean3M. B3anMoaelcTBHEe HEaJUICIBHBIX T'E€HOB.
Kommiementaprnocts. Onucras. [lomumepus.

['eHeTYEeCKUIT KOHTPOJIb PA3BUTHs PACTEHHUM, KMBOTHBIX M YEJIOBEKa, a
TakKe (PU3NOIOTHYECKUX TPOIECCOB, TOBEACHHUS W KOTHUTUBHBIX (DYHKIIUMA.
['eHeTnueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MUKpOOHOM». ['eHeTmyeckune acneKkTbl KOHTPOJIS U
W3MEHEHUs HACJIEACTBEHHOM HH(POPMAIIMU B MTOKOJICHUSX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabnuubl u cxemsl: «llepBbiif 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akon
Mennens», «AHamuM3upyrouiee CKpemuBaHue», «HemomHoe noMUHHUpPOBaHHEY,
«CuernsieHHOe HacleloBaHue MpPU3HAKOB y Jpo30duibl», «l'eHeThka monay,



«Kapuotun 4enoBeka», «Kapuotun npozodwib», «Kapuotunm nTuib,
«MHOX€eCTBEHHBIN aJlJIenu3M», « B3auMoaeicTBUE TEHOBY.

O6opynoBaHue: MOJEIb ISl  JIGMOHCTpPAllMM 3aKOHOB  €IWHO00pa3us
THOpUIOB TIEPBOTO TIOKOJICHWS U PACHICIUICHUS TMPU3HAKOB, MOJCIb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHMUS IPU3HAKOB, MOJIEIb I
JIEMOHCTpAllUM CIIEIJICHHOTO HACIEIOBaHUs MPU3HAKOB, CBETOBOM MHKPOCKOII,
MHUKporpenapar: «/[po3odunay.

IIpakTuyeckas padora «lI3ydyeHwe pe3yabTaTOB MOHOTHMOPUIHOIO
CKpENIMBAHUA Y IPO30(DHUITBD».

IIpakTuyeckass  paGora  «lM3yyeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpEIIMBAHUSA Y APO30(PHITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYHBOCTH

B3aumopeiicTBue reHOTHMIA W cpenbl npu  (GopMupoBaHUU (EHOTHUIA.
N3MeHunBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
W3MEHUMBOCTH: HEHACJICACTBCHHAS U HACJICJICTBCHHA.

MopaudukanimoHHass HW3MEHYUMBOCTh. Ponb cpeasl B (hOpMHUpPOBaHHH
Mou(DUKAIIMOHHOW M3MeHYuBOCTH. Hopma peakiuu mpu3Haka. BapuanuoHHBIN
psa u BapuanmoHHas KpuBas (B. HMoranncen). CpoiicTBa MoAM(pUKALMOHHON
W3MEHUYHMBOCTH.

I'eHoTUnMUeckass U3MEHUMBOCTh. CBOMCTBA T€HOTUITUYECKON M3MEHUYHUBOCTH.
Buapl reHOTUTTHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIllMOHHAs.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIIECC — OCHOBA
KOMOWHATHBHON M3MEHYNBOCTHU. P0OJIb KOMOMHATUBHON W3MEHYHMBOCTH B CO3JIaHUH
T€HETUYECKOT0 pa3Ho00pa3us B Mpejiesiax 0JTHOrO BUA.

MyTanroHHass WM3MEHYMBOCTh. BuIbl MyTanuil: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYLIUPOBAHHBICE MYyTallMu. SaepHble U
HUTOIUIa3MaTHYeckue myTtannuu. COMaTUYEeCKUE W TMOJIOBbIE MyTaluu. [IpuyunHbI
BO3HUKHOBEHUS MyTanuid. MyTareHbl W WX BJIUMSIHUE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOIO Tpolecca. 3aKOH TOMOJIOTHYECKUX PII0B B
HacnencTBeHHo m3menunBocth (H.M. BaBuiioB). BHesinepHass U3MEHUHUBOCTh U
HACJICJICTBEHHOCTb.

Dnueenemuxa U INUSEHOMUKA, pPOJb  DdNUSEHEMUYECKUX (Hakmopos 8
HACIe008aAHUU U USMEHUUBOCMU (PEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabnuel u  cxembl: «Buasl usmMeHumBOCTH», «MoaudukanoHHas
U3MCHYUBOCTHY, «KomMmOnHaTnBHAS U3MCHYUBOCTHY, «Metio3y,
«OmnonoTBopeHuey, «I'eHeTndeckue 3a0oieBaHus YeIoBeKay, « Buabpl MyTammii.



OO6opynoBaHue: XKMBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHUYUBOCTH.

JlaGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIMMOHHON M3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psga |
BAPUALIMOHHOW KPUBON».

IIpakTuueckass padora «Mytamuu y Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotnn dyenoBeka. MexayHapoaHas NporpaMma HMCCIENOBAHUS T'€HOMaA
4yenoBeka.  MeTonbpl  M3ydeHUs ~ TE€HETHMKH  YEJIOBEKAa: TIEeHEaJOTHMYECKHM,
OJIM3HEIOBBIH, LIUTOT€HETUYECKUN, MOITYJIALIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKU M. CoBpemeHHOE ONIPENEIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[T[[P-ananu3a. HacienctBeHHble 3a001€BaHuUs YelIOBEKa. | '€HHbIE 1 XpPOMOCOMHBIE
Oone3HM 4YeloBeKa. boJIe3HM C HACIECTBEHHON MPepacioyioKEeHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUU T'€HETUYECKUX
3a0o0yieBaHU 4yenoBeka. MeauKo-TeHeTUYeCcKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThI UCCIICIOBAaHUN B
00J1acTU peaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckre (akTOpbl TOBBINIEHHONW YYBCTBUTEIBHOCTH YEIOBEKa K
bu3MYeCKOMY U XHUMHUUYECKOMY 3arpsi3HEHUI0 OKpY’Karomie cpeabl. ['eHeTnyeckas
IIPEAPACTIONIOKEHHOCTD YEI0BEKA K MTaTOJIOTHSM.

JleMoHCTpauumn

Tabnuupl u cxembl: «Kapuotun uenoBekay, «MeToJbl U3YYEHUs] TEHETUKU
yesioBekay, «l eHeTnueckue 3a00JIeBaHUS YETOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JlomecTukanyss W CENEKUUs. 3apOKICHUE CENEKIMM W JTOMECTUKALMH.
Yuenue H. U. BaBumoBa o lleHTpax mnpoOMCXOXKIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Ponp cenekuuy B CO3JaHUM COPTOB PACTEHHU U TOPOA
#*uBOTHBIX. CopT, mMoOpoaa, ImTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaciaeAacTBeHHOM wu3MeHuuBoctTM H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIIMOHHOM pabOThI.

Metonsl cenekunoHHONW paboThl. M CKycCTBEHHBIM OTOOp: MacCOBBIM U
VIHJIUBU1YaJIbHBIM. DTarbl KOMOWHAIIMOHHON CCJICKLIUU. HcnberTanue
MPOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TIOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMolIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIMOHHOW  padoThI.
PannanmoHHbli 1 XUMUYECKUN MyTareHe3 Kak MCTOYHUK MYTalUK y KyJIbTYpPHBIX



dbopm opranusmoB. Vcrnosb30BaHME T€HOMHOTO PENAKTUPOBAHUS U METOOB
pekoMOuHanTHBIX JIHK 17151 mosydeHnust iCXOAHOTo MaTepurana ajisi CeJIeKIUU.

[Tonyuenune MOJIUTIOU]IOB. BnyrpuBuaoBas rUOpUIN3aLINS.
biu3kopoACTBEHHOE  CKpeluBaHWe, WiM  UMHOpuauHr.  HepoxacTBeHHOoe
CKpelllMBaHue, Win ayrOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauud. [Ipeogonenue Oecruious
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUI U JKUBOTHBIX. «3e1éHas
DesonoYUAY.

CoxpaHeHre U U3yYCHUE T'eHETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHUU U
UX JUKAX PpOAWYCH 1A CO3MaHMS  HOBBIX COPTOB M THOPUIOB
CEIIbCKOXO3SIICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YAVHUeHUs CYuecmeyiomux U co30anusl Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMEHEeHUeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aAHUl,
nepeoosvix uoetl U nepCcneKmueHblX MmexHoI02UlL.

JlemoHcTpanuu

[Toptpersi: H. 1. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel U cxeMbl: «L{eHTpbl MPOUCXOXKICHUS U MHOTOOOpa3usl KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIOB B HACIEACTBEHHOW HW3MEHUHUBOCTH,
«Metonnl cenexkimmny, «OTnanéunas rudpuauzanus», «MyrareHesy.

JlaGoparopHasi padora «l3ydeHue COpTOB KYJIbTYPHBIX PACTEHUN U MOPOJ
JIOMAITHUX YKUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

IKcKkypeusi «OCHOBHBIE METOJbI U JOCTHKEHMSI CEJICKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, B JIabOpaTOpHIO
arpOyYHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHoJI0TMs U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HMCTHOJB3yEeMble B OHOTEXHOJIOTHM, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaauimonHas
OMOTEXHOJIOTHS:  XJIOOMEeUeHne, TMOIYyYEHUE KHUCIOMOJIOYHBIX MPOJIYKTOB,
BUHOjiee. Mukpoouosornuecknii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKHUX
texHosoruid. [Ipon3BoACTBO Oenka, aMUHOKHUCIIOT U BATAMUHOB.

Co3nanue TEXHOJIOTMI M MHCTPYMEHTOB II€JICHAIIPABICHHOTO MU3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IIEJIbI0 MOJYUYEHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
COJIep KalllX HE BCTPEUAIOIIUECS B MPUPOAE OMOCUHTETUYECKHUE MTYTH.



Knerounass mnxeHepus. MeToapl KyJbTypbl KIETOK U TKAHEW PAacCTEHHUU H
KUBOTHbIX. Kpunobanku. Comarnueckas ruOpuau3anuss H  COMATHYECKHI
smMOpuoreHe3. lcronb30BaHHE TalUIOWIOB B CEIEKUUU pacTeHuu. [lonyuenue
MOHOKIOHANbHBIX aumumen. Mcnonvzosanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
SAWLEKIETOK U KJIOHUPOBAHUE >XKMBOTHBIX. METOA TPaHCIUIAHTALIMM SJEP KIIETOK.
Texnonocuu  0300posreHus, KVIbMUBUPOBAHUA U MUKPOKIOHATbHO2O
DPA3MHONCEHUS CENbCKOXOZAUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W Te€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
KoHcTpynpoBaHue pekomOonHaHTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTH)KEHHsT W NEpPCHEKTHBBI  XPOMOCOMHOM M TI€HHOM  HMH)KCHEpUHU.
DKOJIOrM4eCKHE U AITUUECKHUE TPOOIIEMbI T€HHOW NHKEHEPUU.

Menununckue OuotexHonoruu. [loctrenoMuas uudposas meaununa. [1LP-
JTMAarHocThKa. MeTaOoJOMHBIN aHanu3, TeHOLUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIOBeKa JUI OLIEHKH COCTOSIHMSI €ro 3J0pOoBbs. VCIONb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomnkeHepuss g pa3pabOTKU
(yHITaMEHTAJIbHBIX OCHOB MEAMIMHCKHUX TEXHOJOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TpPEXMEPHOro OmompuHTHUHTra U ckaddonauHra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIMHBI.

Co3naHure BEKTOPHBIX BaKLMH C I€JbI0 0OecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneii OPBU, ycTtaHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
¢bynkunonupoanuss PHK-conepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCcTpauumn

Tabmunp! 1 cxemsl: «Vcnoab3oBaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepus», «I eHHass HHXKEHEpUsD».

JlaGopaTopHasi padora «3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «llonmyyeHrne MOJTOYHOKUCIBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTUYECKOE TTPOU3BOJICTBO).

11 KUIACC

Tema 1. 3apoxkaeHue um pa3BUTHE SBOJIONHOHHBIX INpeIACTABJICHUNA B
OouoJiorumn

OBomonmonHass teopuss Y. JlapBuna. Ilpeanochulku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedaTenbHocTh Y. JlapBuHa.

JIBrKy1Me CHiIbl 3BOIOUHMH BUIOB 110 Y. J[apBHHY (BBICOKas HHTEHCUBHOCTh
Pa3MHOXKEHHS OpraHUM3MOB, HACJEICTBEHHass WM3MEHYMBOCTh, Oopbba 3a
CYILECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cunTeTnuecko Teopun HBommonun (CTD). HeltpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorug. 3Ha4YeHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpanumn

[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kioswe, Y. Hapeun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmumet u  cxembl: «Cucrema sxuBoii mnpupoasl (o K. Jlunuero)y,
«Jlecthuna xuBbIX cymectB (o Jlamapky)», «MexaHuzm (opmMupoBaHUs
MPUCIIOCOOJICHUIT y pacTeHuil U xKuBOTHhIX (1o Jlamapky)», «Kapra-cxema
mapuipyta nyremectsus Y. lapsunay, «Haxonku Y. [JapBunay, «Dopmbl 60pbObI
3a cymectBoBaHuey, «lloponapl romy6eit», «MHorooOpa3ue KyJlbTypHBIX (OpM
KarmycTbl», «[1opoapl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUOB
(mo 4. J[apBuny)», «Cxema COOTHOIIEHHUS JABWXKYLIUX CHJ 3BOJIOLHNY,
«OCHOBHBIE ITOJIOKEHUS CUHTETUYECKON TEOPUH 3BOJIIOLIH.

Tema 2. MUKPO3IBOJIOIHSA U €€ Pe3yJIbTATHI

[TonmynsAauus Kak 3JIEMEHTapHas €IMHULA 3BOJOLUHA. COBPEMEHHBIE METO/IBI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTypbl mnonyisiuuid. M3menenue
reHooH/a TMOMYJSIUUA KaK 3JIEMEHTAPHOE 3BOJIIOLMOHHOE SBJIEHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHbie (AKTOPBHI (IBMIKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpeiid reHOB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHMsS] 4YacTOT ajiened B nonymauusx. Oddexr
OCHOBatesl. Jgpgpexm oOymuliounoeo 2opaviuika. CHUMCEHUE 2eHemUUecKo2o
pasnoobpasus: npudursl u cieocmeus. llposenenue s3¢pgpexma Opeticha 2ernos 6
bonvuux u  Mmanlx  nonyaayusx.  Mwurpanuu.  M3onsuus oMy
reorpaguyeckas (IpocTpaHCTBEHHAs ), OMoJoTUYecKas (pEnpoyKTUBHAS).

EctecTBeHHbII 0TOOp — HamnpaBisiomuili Qgakrop 3Bomtouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIUNA,  Pa3pbIBAIOIIHIA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoOneHHOCTh  OpraHU3MOB  KaK — pe3ylbTaT  MHUKPOIBOJIOIUU.
Bo3HukHOBeHHE  MpUCNOCOOJIEHU y  opranu3sMoB.  Apomopdo3bl U
uanoagantauuu. [Ipumeps! npucnocobseHuil y opranu3MoB: MOp(hOIOrHYECcKue,
duznonornueckue,  OMOXUMHUYECKHe,  moBeaeHueckre.  OTHOCUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOMIOIMU. M3omsius — kiodeBord (aktop BuaooOpazoBanusa. Ilytu u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIATPUYECKOE (reorpaduueckoe),



CUMIIATpUYecKoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMILIOUAN3ALINS,
rubpuau3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMHPOBAHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponp  sBomronMoHHON OuWoOJOrMM B pa3paboTKe Hay4HBIX METO/OB
coxXpaHeHHsi OMopa3zHooOpazusi. MUKpPOIBOJIONMS U KOIBOJIOIUS MMAPAa3UTOB U UX
X03s5ieB. MexaHu3Mbl (POPMUPOBAHUSL YCTOMUUBOCTU K aHTUOMOTHKAM U CIOCOOBI
OOpBHOBI C HEl.

JleMoHCTpanun

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmuplt 1 cxembl: «MyTallMOHHAass HW3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa BUAa», «Cxema nposiBiieHus1 3akoHa Xapau—BaitHOepray», «IBmxkyue
CHJIbI 3BOJIOLUNY, «IDKOJIOrMUecKas M30JLUS MOMYyJALUNA CEeBaHCKOM (openmy,
«l'eorpaduueckass M30JISALUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoiny, «IlonysiiimoHHbIE BOJTHBI YUCICHHOCTH XUITHUKOB U KEPTB», «Cxema
NEHCTBUSL €CTECTBEHHOro ot10opa», «®PopMbl OOpbOBI 3a CYIIECTBOBAHUEY,
«MHaycTpralbHBIA MenaHu3M», «KuBble nckomnaemsie», «IIOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue ananrauun», «llpucrnocoOreHHOCTH OpraHu3sMoB M €€
OTHOCHUTENBHOCTBY, «Kpurepuu Buma», «Buabl-nBoviHukn», «CTpyKTypa BuAa B
npupoze», «CrocoObl Bugo0Opa3oBanus», «l'eorpaduyeckoe Bug000pa3zoBaHUE
TpEX BHUJOB JAHJBILEH», «IKOJOTHYECKOE BHJI000PAa30BAHME BHUJIOB CHUHUID),
«ITomunnounasl pacteHuin», «KamycTHo-peneuHblii rTuOpu.

O6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIMN HACEKOMBIX, Uydesia MTUIl U
3BEpel C MpUMEpaMH pPa3IMYHBIX MNPUCTIOCOOJEHUN, dYyuyesaa NOTUI[ U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHuUW ONU3KUX BHUAOB, 00pPA30BABIIMXCSA
Pa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi padora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopuass  padora  «lIpucmocobiienuss  oOpraHu3MoOB U = HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

JlabopaTopnass pabora «CpaBHeHHWE BHJIOB IO MOPQOIOTUUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJabTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMM. [laneoHTOnOrmyeckue  MeETOJbI
u3ydyeHus oHBomouuu. Ilepexomubie ¢GopMbl U (QUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpapuyeckue mMeTonbl u3ydeHUs: 3Bojouuud. CpaBHeHUE QIOpBI U
dbayHbl MaTepuUKOB U OCTpPOBOB. buoreorpaduueckue obnactu 3emiu. Buabi-
SHAEMUKHU U PEITUKTHI.



DOMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(HOIOrMUYECKUE METOAbl U3YUYEHUS
HBOIONMH. ['€HeTHuecKue MeEXaHU3Mbl JBOJIIOLMHM OHTOTE€HE3a M TMOSBJICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTHYHBIE  OpPraHBbIL.
PynumenTapHble  opraHbl M araBu3Mbl.  MOJIEKYJISIpPHO-T€HETUYECKHE,
OMOXMMUYECKHE W  MaTeMaTUYECKUE  METOJbl  W3Y4YEHUS  HBOJIIOLUU.
['omonoruunsie reHbl. COBpEeMEHHBIE METObl MOCTPOEHUs (UIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTAallH U 3BOJIFOIUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBwiia) 3BOJONMH. [Ipunyun cmenvt yHKyuil.
HeoOpatumocTs 3Bomonmu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIOB
HBOJIIOLIMH.

JlemoHcTpanuu

[Toptpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mromiep, O. I'ekkelns.

Tabmuupbl U cxembl: «DUIOr€HETUUECKUH PsiL JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedans»,  «Punnodurer»,  «CeMmeHHbIE
NanopoTHUKW», «buoreorpaguueckue 30HBI 3eMian», «Jlpeii KOHTUHEHTOB»,
«Penukth», «HauanbHble cTaguu 5MOPHOHAIBHOIO Pa3BUTUS IMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTWYHbIE OpraHe», «PyauMeHThI»,
«ATaBU3MB», «XPOMOCOMHBIE HA0Opbl 4YEJOBEKa M MIMMIIaH3e», «lJIaBHbIE
HaIpaBJIEHUS 3BOJIOLUNY, «OO01IMe 3aKOHOMEPHOCTH HBOJIIOLIAN.

ObopynoBaHMe: KOJUIEKUUH, TepOapuu, MYJSKM HCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3BuTHE )KU3HA HA 3emJie

HayuHble THUMOTE3bl NPOUCXOXKIEHUS >KU3HM Ha 3emiie. AOuoreHes u
naHcnepMusi. JloHaydHble TPEICTaBICHUS O 3apOXKJIECHUU KU3HU (KPEAlMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIACHUS )KU3HU U €€ OnpoBepkeHUE onbiTamu .
Penu, JI. Cnnannanuanu, JI. [Tactepa. [Ipoucxoxienne >kM3HU U aCTPOOUOJIOTHSI.

OcHoOBHBbIE dTanbl HEOPraHUYECKOU JBOJIIOLVH. IImanerapHas
(reooruueckas) SBOJIONUSA. XHMHYECKas OHBOTIONHSA. AOHWOTCHHBIM CHHTE3
opraHuyeckux BeniecTB W3 Heopranuueckux. Omeir C. Mumiepa u I'. IOpu.
O6pazoBanue mnojguMepoB U3 MoHOMepoB. KoamepBatHas rtunotreza A. .
Onapuna, runore3a nepBuyHoro oynsona J[x. XomnaeitHa, reHeTHUECKasi TUIIOTE3a
I'. Ménnepa. Pubosumsr (T. YUek) m rumorteza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOBHUKHOBEHUE TPOTOKIIETKH.

HUcropus 3emnn u Meronpl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHE
octarku. ['eoxpoHonoruss u e€ wMeroabl. OTHOcUTENbHAsT M aOCOIIOTHAs
reoXpOHOJIOTHS. [ €0OXpOHOJIOrNUeCcKas IKaia: S0HbL, 3Pbl, IEPUOBI, SIIOXH.



HavanpHble 53Tanbl OpraHWyecKko HBomtoLMH. [losBIEHHME W HBONIOLHUA
NEPBBIX KJIETOK. DBONIONUS MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHaJIOr MepBbIX Ha 3eMie cOOOIIEeCTB.
CrpomatonuTsl. [IpokaprOThI U 3YKapUOTHI.

[Tpoucxoxaenre sykapuoT (CHMOUOTeHEe3). DBOJTIOMOHHOE MTPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl HBOJIIOLMU BBICIIUX pacTeHuil. OCHOBHBIE apoMOpPQO3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHME CHOpPOBBIX pPAacTEHHU U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
pacTEHUN.

OCHOBHBIE 3Talbl 3BOJIIOLMU KUBOTHOTO Mupa. OCHOBHBbIE apoMOpP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie Xopa0BbI€ )XKUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUSA MO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAIONINX U
ntul. Ilpunnun kimoueBoro apomopdoza. OcBoeHue OECHO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO30W,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepuCTHKa KiIuMara |
reoJIornyeckux mnpoueccoB. [losBIeHHE M pacUBET XapaKTEPHBIX OPTaHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSHUE Ha Ta30BbIi cocTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAHUSI — KOJOTMYECKHE KPU3HUCHI mpouuioro. ITpudnnbl u
CJIIEICTBUS MAacCCOBBIX BbIMHUpaHHW. COBPEMEHHBIM 3KOJIOTUYECKUN KPHU3HUC, €r0
ocobenHoctu. [Ipobiema coxpanenus: 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucTemMa opraHudeckoro mupa. IlpuHuunel kinaccudpukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYNIBI OPraHU3MOB.

JleMoHCTpauumn

[Toptpetsr: ®@. Penn, JI. Cnaimannanu, JI. [lacrep, 1. . Meunuxkos, A. H.
Omnapumn, Ix. Xongeln, I'. Mémnep, C. Munnep, I'. FOpu.

Ta6muier u cxemsl: «Cxema ombita @. Penny, «Cxema onbita JI. ITactepa mo
M3YYEHHUIO CaMO3apoXKIeHUs *Ku3HuW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLUUW»,  «['€OXpOHOJIOrMYECKas  IIKajay,
«HauanpHble 3Tanbl OPraHUYecKoi 3BOMIOIUNY, «CxeMa 00pa3oBaHUS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema >KuBOil mnpupoas», «CTpoeHue BHUpycCay,
«Apomopdossl  pacrenuity, «PuHnoGUTHY, «OTHOKIECTOUYHBIE BOJOPOCINY,
«MHoroxkiserounsle Bogopocim», «Mxw», «llanoporHukn», «l ol0ceMeHHbIE
pactenus», «Oprasbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey, «KuedHOMonoCTHbIE,
«Ilmockue YepBU», «YneHucToHorue, «PEIOBI, «3EeMHOBOIHBICY,



«IIpecmbikaronuecs», «IItuney», «Mnekonuratomue», «Pa3BuTue KuU3HM B
apXxeucKkou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
[AJIE030MCKOMN 3pey, «Pa3BuTHe XKU3HU B ME3030MCKOM 3pey, «Pa3BUTHE KU3HU B
KaiHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOrO MUPaY.

O6opynoBanue: repbapuu PACTCHWM Pa3IAYHBIX OTMAEIOB, KOJIICKIIHH
HAaCEKOMBIX, BJIKHBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUN
UTJIOKOKHMX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, Yydesla NTHULl W 3BEpEu,
KOJUICKIIUM OKAaMEHEJIOCTEM, TMOJIE3HBIX HCKOMAEMBIX, MYJIKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryaabHaa JabopatopHast paGora «MoaenupoBaHHE — ONBITOB
Mumiepa—HOpu 1o u3y4eHunio abMOTeHHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHOM aTMochepey.

JlaGoparopHasi padora «/3ydeHue W ONUCAHUE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIIOIeHe3

Paznensl u 3amaun aHTpoOnoiorui. MeToapl aHTPOIOJIOTHH.

CraHoBJieHHE TPEACTABICHUM O MPOUCXOXKICHHHM YEJIOBEKA. Penuruo3Hble
BO33peHUsA. COBpEMEHHBIE HAYUYHBIE TEOPUH.

CX0aCcTBO 4en0BEKa € )KMBOTHBIMU. CHCTEMATHUYECKOE MOJIOKEHUE YEIOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA € JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpPGhOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hU31M0I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyusi 4enoBeKka OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3zBuTHE rOJOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CHUCTEMBI.

JBrkymue cuiibl (hakTopbl) aHTPONOreHe3a: OMOJIOTrHYeCcKre, COIfUaTbHbIC.
CooTHoleHHEe OMOTOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOTCHESE.

OcHOBHBIE CTaJWM aHTpOIOreHe3a. PaHHHME YenoBEeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIBI) M paHHUE MOHTUBI — OOIIUE MPEKU YeJIOBEKOOOPa3HBIX 00€3bsH U
JMOJIeH. ABCTPAJONUTEKN — JBYHOTHE MPEAKH JIOAeH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJIEHUS OPYIHUM TpyAa. UenoBek NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a  mpenenasl  Adpukn. YemoBek reimenbOeprckuii —  oOmMEA  MPEoK
HEAHJEPTATBCKOTO YEJIOBEKa M 4eJIOBEKAa pasyMHOro. YenoBeK HeaHAEpTaIbCKUN
Kak BHJ JIIOJIEM XOJOJHOTO KinMmaTa. YemoBeK pa3yMHBI COBPEMEHHOTO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTUHEHTOB 3a mpeneisamMu AQpuku.
[TaneoreneTrka v nMajieOreHOMMKA.



DBOJIIOLIMST COBPEMEHHOTO uejoBeka. EcTtecTBeHHBI OTOOpP B MOMYJISIUAX
yesioBeka. MyTalMoHHBIN Tpouecc U noiaumopdusMm. [lonynsunoHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «d(pQPexkT ocHoBaTeNs» B MOIMYJSIUAX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBporeoniHast
(eBpaszuiickasi),  aBCTpajo-HeTrpoujHas  (dKBaTOpUalbHas),  MOHIOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnuHcTBO  yenmoBeueckux — pac. HaydHas  HECOCTOATENBHOCTh — pacu3Ma.
[IpucnocoONeHHOCTh YENOBEKa K pa3HbIM YCJIOBHUSIM OKpYKArOUIEH Cpeabl.
Bnusnue reorpaduueckoit cpenbl U Apedida reHOB Ha MOPQOJIOTHIO U
($U3HUONIOTHIO YETIOBEKa.

MexauciuuruinHapable  MeToAsl B ¢u3nueckoi  (OMOJOTHYECKO)
aHTPOIOJIOTUH.  DBOJIOUMOHHAS  AHTPONOJIOTHS W MAaJCOaHTPONOJIOTHS
YEJIOBEUECKUX NOMyJsiuuid. bruoconuanbHble HCCIeOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBaHue KO3BOMIOIMUHN OMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunackui, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I 0JTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bidHb», «CKeleT 4YeloBeKa M CKeJeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbD, «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIUOHHOE
JIpEBO  YeloBeKa», «ABcTpamonutek», «YenoBek  ymenslity, «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranpubhy, « KpomMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarbl IBOJIIOIUHN YETOBEKA», «Packl yenoBekay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPENKOB 4YeJOBEKa, penpoaykiuu (dbororpaduu) KapTUuH C
MudoIOoTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
doTorpaduu Hax0I0K UCKONAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeI0OBEKa, MOJIEIb
yeperna 4eJOBEKa W 4Yepena IIMMIAaH3e, MOJENb KHUCTU YEJOBEKa M KHUCTU
HIMMIIAH3€, MOJEIIA TOPCa MPEAKOB YEJIOBEKA.

Jlabopatopuass padGora «/3ydyeHne o0cCOOEHHOCTEH CTpOEHHUs CKelera
YEJI0BEKA, CBSA3AHHBIX C MPSIMOXOXKICHUEM).

IIpakTnueckas padora «/3yyeHne 3KOJIOrHYECKHUX aIalTallui YETOBEKA.

Tema 6. Jxkojorusa — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHbIX CHCTEM C OKpY Karollei cpeaou

3apoxxaeHue U pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaumn
9K0J0TuH. CBSI3b AKOJIOTUU C IPYTUMH HAYKAMH.



Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHU:
OpUpoAHbIE U JiabopaTtopHble. MoJenupoBaHue B HKOJIOTUU. MOHUTOPUHT
OKpY>KaroIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3Hau€HHE OSKOJOTMYECKHX 3HAHUM I  4YeJOBEKa. OJKOJOTMYECKOe
MHPOBO33pPEHNE KaK OCHOBA CBS3€M 4enoBedecTBa ¢ npuponor. dopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJIECHUSI.

JleMoHCTpaMuA

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxemul: «Pa3gensl 3Koaorun», «MeToasl dKoIorHn», «Cxema
MOHUTOPHHIA OKPYKAIOLIEH CPEABD).

JlabopaTtopHas padora «3yuyenue METOI0B HKOJIOTHYECKUX
HUCCICIOBAHUN.

Tema 7. Opranusmsl U cpea O0UTAHUSA

Okozorudeckue (pakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH JIEeHUCTBUS dKojormueckux (axkropos. [IpaBuino munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. OBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

AlGuoTtndeckue ¢daktopel. CBeT Kak sKojorumdeckuir (axrtop. JleicTBue
pPa3HBIX YYAaCTKOB COJIHEYHOT'O CIEKTpa HA OPraHU3Mbl. DKOJIOTMYECKUE TPYIIIbI
pPacCTEHHMII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHaibHas poJib CBETA.
doTonepruoaU3M.

Temneparypa kak skonorudyeckuid (akrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [IoiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOnenuss pacteHuili K
NoJAJIep)KaHUI0 BoJHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHUIO K
Bojie. [Ipucnoco6nenrs KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YyILHAs, MMOYBEHHAs,
ryOMHHAsT  TOAMOYBEHHAs, BHYTpHUOpraHuU3MeHHas.  DU3UKO-XUMUYECKHE
0COOEHHOCTH cpell oOuTaHusi opranu3MoB. [IpucrnocoOneHuss OpraHusMoB K
JKW3HU B Pa3HbIX Cpeaax.

buonornyeckne putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roauunbie puTMbl. [IpucrnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie @opMmbl opranu3MoB. [loHsiTue O JKHU3HEHHOW (Qopme.
Kuznennsie POpMbI pacTeHUM: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJIHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOUOHTHI,
reo0MOHTBI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (bakTOopHI. Buner OMOTHUYECKUX B3aMO/ICHCTBUM:
KOHKYPEHIIUS, XUIIHUIECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MYTyaJn3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJieOHUecTBO). HeTpoduueckue
B3aUMoOJIeUCcTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpee
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpauun

Tabmupt 1 cxeMmbl: «Okonornueckue (paxTopsr», «CBETOBOW CIEKTPY,
«OKOJOTUYECKUE TPYIIIBI )KUBOTHBIX IO OTHOUIEHUIO K CBETY», «TeIIOKpOBHBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >XUBOTHBIC», «DU3MOJIOrMYECKUE aJanTaluu
KUBOTHBIX», «Cpenbl OOWTaHWS OpPraHU3MOB», «bHOJOrMYECKHE PUTMBIY,
«Kusnennole  Qopmbl  pactenmit», <« KuzHeHHbIe  (OPMBI  KHUBOTHBIXY,
«9KocucTeMa MHUPOKOIMCTBEHHOIO JIECay», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
NUTaHus», «XunHudectBo», «llapasutuzmy», «Koukypenmus», «CumoOuosy,
«KommeHncanuzm».

O6opynoBanue: repOapuu pacTeHUN U SKUBOTHBIX, MPUCTOCOOJIECHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUMH, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOC/IMBBIE KOMHATHbBIE PACTEHUs, repOapuy U KOJJICKLIUHU TEIUIONIO0UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesla MTHULl U 3Bepell, repdapuu
pacTeHul, OTHOCSMMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIE
pacTeHusl JaHHBIX TPYII, KOJUJIEKIMH >KMBOTHBIX, OOUTAIOIIMX B pa3HbIX cpeaax,
repbapuu M KOJUIGKUMU PACTEHUA M IKMBOTHBIX, OOJaJalOIIUX dYepTaMu
IPUCIIOCOOTIEHHOCTH K CE30HHBIM H3MEHEHHUSM YCIOBUH >KU3HHM, repOapuu u
KOJUIEKIIUU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >KM3HEHHBIX (POpPM, KOJUICKIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIUYHBIX OMOTUUECKUX B3aUMOICHCTBUSAX.

JlabopaTtopuasi padora «BbIsiBIeHHE TMPUCTOCOOTICHU OpPraHU3MOB K
BJIUSTHUIO CBETA.

JlabopaTtopnasi padora «BbIsiBIeHHE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOHUTaAHUS.

Tema 8. DK010rus BUAOB U MOILYJIS UM

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISALHH. [lonynsauust  Kak
Ouonoruyeckas cucreMa. Poib HEOJHOPOAHOCTU Cpelibl, PU3NYECKUX OAPHEPOB U
0coOeHHOCTeW OMOoJIOrHK BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisuuid. OCHOBHBIE TOKa3aTead NOMYJSLUUU: YHUCJIEHHOCTh, IIJIOTHOCTD,



BO3pACTHasi M TMOJIOBAasl CTPYKTypa, POKIAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUA.

DKkonoruyeckass CTpykrypa nomyiasiuud. OUueHKa YMCIEHHOCTH MOMYJISLIMH.
JluHaMuKa MmOmyJsiuu U €€ peryisinus. buoTHdyeckuii MOTeHLHMA MOMYJISLUU.
MonenupoBanue AMHAMUKY nonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKMBaHUSA. Perymnsiiivs YUCICHHOCTH MOMYJALMA: posib (PaKToOpoB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (T- U
K-crparerun).

[Tonsitue 00 sKomornyeckoil Huie BUAa. MectooOutanue. MHoromepHas
Mozenb dkosormyeckon HumM Jx.M. XatunmHcona. Pa3zmepsl skosormdeckomn
Huiy. [loTeHnnanbHas U peanTu30BaHHAs HUILIU.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. BUABI M HX >KU3HEHHBIC
CTpaTEruu. JKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUTpPalMil >KUBOTHBIX. buosornueckue
WHBa3UH YyKEPOJIHBIX BUOB.

JlemoHcTpanuu

IToptper: Ix. 1. XaTunHCOH.

Tabmuubl U cxembl: «JKOJOTHYECKUE XapAKTEPUCTHKU MOMYJSLHANY,
«IIpocTpaHcTBeHHass  CTpyKTypa nomyjsiuum», «Bo3pacTHble  mupaMuibl
nonyiasauun», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opraHuzMamMmn», «Mojeib 3kosiorndeckor Humu k. M. XatunHcoHay.

Oo6opynoBanue: repdapun pacTeHUH, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTtopnass  pabora  «IIpucnocoOneHuss ceMsslH pacTeHUH K
PACCETICHUIOY.

Tema 9. Jxosorust coodmEeCTB. IKOJIOTrHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema kKak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEIYyLEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue unenu u cetd. AOWOTHYECKHE OJOKH
skocucteM. [1ouBBl ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BEIIECTB U IOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTelaud  dKOCUCTEMBI. buomacca u  mpoaykuus.
DKOJOrM4ecKHre MUpaMuIbl YUCeNl, OMOMAaCChl U SJHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOLIECTB — cykueccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W HMX MPUYUHBI. AHTPONOreHHbIE BO3JAEHCTBUS Ha
cykneccuu. KnumakcHnoe cooOuiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.



[IpuposHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKOCUcmembl Mopeu U
oKeanos. Ixocucmemvl MyHOp, 1€CO8, cmenell, NyCMblHb.

AHTpONOreHHBIE HKOCUCTEMBI. ATpO’KOCUCTEMA. ATrpoleH03. Pazmuuus
MEXTy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU SKOCHUCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opoackas
dbnopa u ¢ayna. CuHaHTpomm3aius Topojackol ¢ayHsl. buonornueckoe u
XO035IUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Ponb kackadnoeo s¢ghghekma u 6u008-30upuxamopos (Kiouesvix
8U008) 6 yHKyuoHuposanuu skocucmem. IlepeHOC PHEPTUM U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUHMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030eticmeusi 3aepA3HeHUl  pPA3HbIX Munos Ha
cyOOp2aHU3IMEeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSX,
OCHO8bl  DKOJI02UHECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€UCMBUSL.
MeTon010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupt u cxembl:  «Ctpyktypa  OuoOlEeHO3a»,  «DKOCHUCTEMa

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOro jeca», «DyHKIMOHAJIbHBIE
IpyNIbl OPraHU3MOB B 3KOCHCTEME», «KpyroBopoT BEHIECTB B 3KOCHCTEMEY,
«lenu nutanus (macTOMIIHAS, JETPUTHAS)», « DKOJIOTMYECKass MUPAMHIA YUCEID,
«IJKkonoruyeckas nupamuaa OUOMacCChy), «IKOJOTHMUYECKas MUpaMuia SHEPTUn»,
«O0bpazoBanue 0onotay, «llepBuuHas cykieccus», «BoccTaHoBleHHE Jieca MOce
nokapa», «JKocucreMa o3epa», «ArpoueHos», «KpyroBopor BemecTs U MOTOK
SHEpPruM B arpoueHosey», «[Ipumepsr ypboskocucTem.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMK HACEKOMBIX, Uydesia MTHUI] U
3Bepeil, rep0apuu KyJIbTYypHBIX U TUKOPACTYIUX PACTEHUM, aKBAPUYM KaK MOJIETb
KOCUCTEMBI.

IIpakTuyeckas padora «3ydenne u onucanne ypOo03KOCUCTEMBD».

JlabopaTtopuasi padora «lM3ydeHue pazHOOOpazusi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKYypeHsl «DKCKypCcHUsl B TUIIUYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HSsK,
€JIbHUK, Ha CYXOJIOJIbHBIM WM TOMMEHHBIHN JIyT, 03€p0, O0JIOTO)».

IKCKypcusi «DKCKYpCHUsI B arpo’KOCHCTEMY (Ha MOJ€ WIH B TEIUIMYHOE
XO3MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdepa — oOmennanerapHas 000ji04ka 3€MIJIM, TJI€ CYIIECTBYET WIH
CylIecTBOBaJa KW3Hb. PazButue nmpenacrasienuii o 6nochepe B Tpyaax 3. 3iocca.



VYuenue B. U. BepHanckoro o 6uocdepe. Obnactu 6uocdeps! u e€ coctan. )Kuboe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUs Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
rI106anpHOM IKOCcHCcTeMBI. JlnHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB U OMOTCOXMMHUYECKUE ITUKIIBI (YIiiepoaa, a3ota). PUTMHUYHOCTE sSIBIEHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonsitue o Ouome. OCHOBHbIE OHMOMBI CYIIM:
TYH/Ipa, XBOMHBIC JIeca, CMEIIaHHBIC ¥ IIMPOKOIMCTBEHHBIC JIeca, CTEIH, CABAHHBI,
MyCTBIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPhS. KimmMar, pacTUTEeNbHBIN 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u (QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaa 1
onochepHbIX QYHKITHIA.

JleMoHCTpauumn

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

Tabmuubr u cxembl: «I'eocdepst 3emm», «KpyroBopoT azoTa B mpUpoOIe»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kkuciopojga B HpUPOIEY,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cyminy, «KinMarnueckue
nosica 3emnn», «Tynapay, «Taira», «Cmemannsiii jgec», «LIupokonmncTBEHHbBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponmndeckuit gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HBIX OMOMOB, KOJUICKIIUH JKUBOTHBIX.

Tema 11. YesnnoBek M oOKpy:xa0IIas cpeaa

OKOJIOTUYECKUE KPU3UCHI M WX NpUYMHBL. BoznelcTBue dyenoBeka Ha
ouocdepy. 3arpssHeHue BoO3AYyIMIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHne kimmMara.

AHTpOIIOT€HHOE BO3/ICICTBUE HA PACTUTENbHBIA M KUBOTHBIM Mup. OxpaHa
PacCTUTEIBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC MPUHIIUAIBI OXPAHbBI MPHUPOJIBHL.
Kpacaesie xHuru. Oco0o oxpansemblie mpupojanbie Ttepputopun (OOIIT).
borannueckue cajpl 1 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIIUIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUYECTBA U TMPUPOJIBI.
PannonanpHO€  MPUPONOMNOJIL30BAaHUE M COXpaHEHHE  OMOJIOTHYECKOTO
pazHooOpasus 3emud. OOIKME 3aKOHOMEPHOCTH TJIOOQIBHBIX DKOJOTHUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3KCa M €r0 BEPOSTHBIE TIOCIICICTBH.

Pa3BuTHEe METOJOB MOHUTOPWMHITA PA3BUTHS OMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemmuvie uUccie008anus nepexooa K pecypcocoepezarouei u
KOHKYDEeHmMOoCnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvle ungopmayuonuvle cucmemsi, odecneuusarowjue O00CmMyn K
uHgopmayuu no CcOCMoAHUIO OMOENbHLIX U008 U dKkocucmem. (OcHOBbI



9Kopeabuiumayuu dKocucmem U Ccnocooos 060pvObLI ¢  OUONOBPENCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCHEM.

JdeMoHCcTpaIuA

Tabmuet  w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HeHHe
ruapocdeprr», «3arps3HeHue mnouBb», «llapHukoBbiit  3ddekr», «Ocobo
OXpaHsieMble PUPOIHBIE TEPPUTOPUNY, «MOJENH YyIPaBIIEMOT0 MUPAY.
Oo6opynoBanue: ¢otorpa@uu oxXpaHsSEMbIX pacTEHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickon ®@enepanuun, KpacHol KHATH pernoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OOyYarOIIMMHUCS TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUs: JUYHOCTHEIE,
METaNnpeIMETHbIC U MPEIMETHBIE.

B cTpykType NTMUHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHME O0YYaroUUMUCA POCCUUCKON
rpakIaHCKOW MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH
U CAMOONpPEACNICHUI0, Haiuuyue momusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPAIUIUN PA3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIMUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMM, TPHUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haauyue  NpagoCO3HAHUS  SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIC TJIaHBbI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OUOJIOTHH JTOCTUTAIOTCS
B EIUHCTBE Y4YEOHONW M BOCHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMU U Ty XOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PAa3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBOKEHUS K 3aKOHY U TMPABOIMOPSAIKY, YEJIOBEKY TPyJa U CTaplieMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUSI K KYJIbTYPHOMY HaCIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHoro mnpenmera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYAIOIIUXCsl PYKOBOICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUEH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAll{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OTBITA W OMbITA JAEATEIBHOCTU B MPOIIECCE peaiu3alldd OCHOBHBIX HAaINpaBJICHUN
BOCIIUTATEILHOU JESITEIHLHOCTH, B TOM YHCJI€ B YaCTH:

1) rpamaaHCKOr0 BOCIUTAHMA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYLHMOHHBIX IpaB U OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW [I€SITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUHU YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTHYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMO3HIIMI0 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYUTHIBaTh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COIIMAJIbHBIM MOJIOKECHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OINMOHEHTOB IPU OOCYXXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPKAHUS,

TOTOBHOCTh K TYMAHUTAPHOW U BOJOHTEPCKOUN AEATEIIHLHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpaXXJaHCKOM HUJICHTUYHOCTH,
MaTpUOTU3Ma, YBAKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IEpPE]
Ponunol, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHNE K MPUPOTHOMY HACIICAUIO U AMSITHUKAM MPUPOBI,
TOCTHXKEeHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IC;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJICHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUS 3HAYCHHS OHWOJIOTUM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 0O0IIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0 M TNPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJUTENISIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HA B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOTO BO3JECUCTBUSA )KUBOU ITPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOIMOHAJILHOTO 0JIarONOJyYns:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTbB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (hHM3UUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

MOHMMAHWE 1EHHOCTU TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYAIUAX, YIPOKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00UE;

TOTOBHOCTh K AKTHMBHOW JESITEIBbHOCTH TEXHOJIOTMYECKOW W COLMAIBHOM
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJTHATH TaKyIO JEATEIbHOCTD;

UMHTEpPEC K pa3iuuHbIM cepaM mpodecCUOHATIBHON JEATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  peain30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBIIIICHUE YPOBHSI JKOJOTUYECKON KYyJIbTYphl: MPUOOPETCHUE OIbITA
MJJAHUPOBAHUSI TIOCTYNKOB W OIEHKM UX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HAHME TJI00aTBHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTed X
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpeTaeMble NpPU HU3YYEHUU OHOJIOTHH
3HaHUS M YyMEHUs TpU pelieHud NpoOJeM, CBS3aHHBIX C pallOHAIbHBIM
MPUPOOIOIb30BaHNEeM  (COONIOZICHME  TPaBWUJI  TIOBEACHHS B NIPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, OHOoCchephl);

AKTUBHOE HENPUATHE JIEMCTBUM, NPUHOCAIIMX BpPEH  OKPYKArOLIEH
MPUPOJIHON CpeJlie, YMEHHE MPOTHO3UPOBATh HEOJArOoMpPUsITHBIE AKOJOTHUYECKHE
MOCJEACTBUS MPENPUHUMAEMBIX IEMUCTBUM U MPEIOTBPAILIATh UX;



HaJIM4KMe PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMH B ITO3HABATEJIbHOMW, KOMMYHMKATUBHOM M COIMATIBHOU
MPAKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUECKON ACSITENbHOCTU 3KOJIOTUYECKON
HaIlPaBJIEHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHMAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYpPhl KaK CpEICTBa
B3aMMOJICUCTBUS MEXKTY JIIOAbMU U TIO3HAHUS MUPA;

NMOHUMAaHUE CHeuupuKu OHOJOTUM KaK HAyKd, OCO3HAaHUA €& poJii B
(OpMHpPOBAHUM PALMOHATIBHOTO HAY4YHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NpeACTaBICHUs] 00 OKpYXKalolleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHWU MpoOiIeM
COXPaHEHUs1 IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTMM JJIi COBPEMEHHOM LMBHJIM3ALUU:
oOecriedueHrss HOBOTO YpPOBHS Pa3BUTHS MEAMIIMHBI, CO3/IaHUE TEPCIEKTHBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEelIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  pallMOHAJIbHOMY
UCTIOJb30BAaHUIO TMPHUPOJHBIX PECYpPCOB M (DOPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3Y4YCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOIANINX B HEM M3MEHEHUH,
yMEHUE Jie7laTh OOOCHOBAHHBIC 3aKJIFOUCHHMs] HAa OCHOBE HAy4YHBIX (DAKTOB U
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus Mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

OCO3HAaHUE ILIEHHOCTH HAyYHOW JAESITEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO M UCCIIEAOBATEIBCKYIO IEATEIHPHOCTh MHANBHIYAILHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEphIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUM MO OWUOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaXKArOLIUe
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, DHEpPTusi, SABJICHHE, MPOIECC,
CUCTEMA, HAy4YHbIN (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJENOBAHNE,  HAOJNIOJEHHE, HU3MEpPEHUE, SKCIEPUMEHT U  JpYrue);
yHUBEpCalIbHble Y4eOHbIE JeWcTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHBIE,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH U  COIMAJIBHOW KOMIIETCHIIMU OOYyYarouuxcsi; CIOCOOHOCTh
00 yJaromuxcs HCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYCCKAC 3HAHWS W YHUBEpPCaJIbHBIC yYEeOHBIE JICUCTBUS B
MMO3HABATEJILHON U COIMAJIbHON MPaKTHKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHus y oOy4aromerocss OyayT cpOpMUPOBaHbI IO3HABATEIbHBIC
YHUBEpCaIbHBIC YIeOHbBIE ACHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
NEUCTBUS, PETYJIATUBHBIC yHHBEPCAIBbHBIC YYCOHBIE JCHCTBHUSA, COBMECTHAsS
JIESITeIIbHOCTb.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBiaaenue YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM:

1) 0a30BbIe JIOTHYeCKHe AeliCTBHUSA:

CaMOCTOSITeIbHO  (OPMYNIHpOBaTh W aKTyaIM3UpOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITIOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICTT
OMOJOTUYECKUX TOHATUM (BBIACIATh WX XapaKTEPHbIC MPU3HAKU, YCTaHABINBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OMpENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKCHHSI, COOTHOCHUTD PE3YNIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUIs 0ObSICHEHUS (PAKTOB M SIBJICHHUM
KUBOU MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPacCyXIACHUS (MHIYKTUBHBIC, IEAyKTUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSTh CXEMHO-MO/IENTbHBIE CpencTBa TS MIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHWUH B M3y4ae€MbIX OMOJIOTUYECKHX OOBEKTax, a



TaKK€  IPOTUBOPEUYMM  pa3HOrO  poja,  BBIBICHHBIX B Pa3iIM4YHbIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELIEHMs] NPOOJEMBbl C YYETOM aHaIM3a MMEIOIIHXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEAJBHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOJICHCTBHS;

pa3BUBaTh KPEATUBHOE MBILLJIEHUE IPH PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BbBI€E HCCIEI0BATEIbLCKHE JeHCTBHS:

BJIa/IETh HaBBIKAMU Yy4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB O3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTAllUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COL[MAJIbHBIX IPOEKTOB;

(GopMHpOBaTh HAYYHBI TUI MBILIJIECHUS, BIaJeTh HAYYHOU TEPMHHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh HW (OpPMYIUpOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeILIEHUs, HaXOAUTh ApTryMEHThI AJI1 JO0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a1aBaTh NapaMETPbl U KPUTEPUHU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHbIE B XOJE PELICHHsS 3aJaud  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATH MPUOOPETEHHBIN OIIbIT;

OCYILECTBIISATh LEJICHAIIPABICHHBIM MOUCK TEpeHOca CPEeICTB U CIOCOOOB
JEeNUCTBUS B MPOGECCHOHANBHYIO CPEy;

yYMETh IMEPEHOCUTh 3HAHUS B MO3HABATEJIbHYI0 U MPAKTHUUYECKYI 00JacTu
KU3HEIEITEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NIPEIMETHBIX 001acTe;

BBIJIBUTaTh HOBBIE WJEH, NpPEIararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMaIMK (TEKCTE y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKHX CIIOBapsAX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



MH(POPMALIMIO Pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyIIMpOBaTh 3aNpOChl U NPUMEHATH PA3JIMYHBIE METOJbI IIPU MOUCKE U
otbope Omonornyeckoil mHGOpMaIuu, HEOOXOTUMOU I BBIMOTHEHUS y4EOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUs Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYI0  (GOpMYy  TMpEACTABICHUS
Ouonornueckoi HHPopMaIuu (CXembl, rpapuKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAyyHBIM A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
OHoJOrMyeckod HHPOpMalUUe: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJaJE€Th  HABbIKAMU  pAclO3HAaBaHHWA U 3allUThl  HUH(pOpMaLMH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaieHue YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH eHCTBUSIMMU:

1) oO1menme:

OCYILECTBISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JTUCKYCCHUU O CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIbHO BBINOJIHEHUS MpejjiaraeMon
3aJlay, YYUTHIBaTh UHTEPECHl U COIJACOBAHHOCTH MO3HUIMKU JPYIMX YYaCTHHKOB
JIAaJIoTa WK TUCKYCCUU);

pacro3HaBaTh HEBepOalibHblEe CpeJCTBa OOIIEHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(IMKTHBIX CHUTyaluH,
YMETh CMATYATh KOHPJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas J1esITeJIbHOCTh:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIWBUAYaJIbHOU
paboThI MpU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aUMOJEHCTBUSA MPHU pEIlIeHUH y4eOHOH 3a1auH;

BBIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX NEUCTBHI C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA;



NPUHAMATh L€JIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAUHUPOBATh JIEUCTBUSL MO €€ [IOCTWIKECHHIO: COCTaBJIATh IUIAH JEHCTBUM,
pacmpeienarh pojdud ¢ y4E€TOM MHEHUH YYacTHUKOB, OOCYXKIaTh pPe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO Yy4YaCTHHKA KOMaHAbI B
001 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMH:

1) camoopranu3anusi:

UCITIOJI30BaTh OWOJIOTMYECKUE 3HAHUS [UIsl BBIABICHHS MpoOOJIEM U HX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX AECHCTBHSX M MOCTYIKAaX MO OTHOLWIEHUIO K KUBOUW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILIECTBIISATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30oBaTEbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
MMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANIOUTEHUH;

JlaBaTh OILICHKY HOBBIM CHUTYaIIHsIM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUN;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
32 pEIICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW JPYAUIMU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BIAJCTh HABBIKAMH  TIO3HABATENHbHONW  pediaeKkcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JEUCTBUM M MBICIUTENBHBIX TMPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

yMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHU)KEHMUIO;



NPUHUMATh MOTHMBBI M apTyMEHTHl JPYTHX TpU aHAIW3€ pPe3yJIbTaToB
NeSITEIIbHOCTH;

3) npuHsaTHE ceOsl U APYTrUX:

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TPH aHAINU3E pe3yIbTaTOB
NeSITEIIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OMIHOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIAU JPYTOrO YeIOBEKA.

MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIe pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4eOHOro mpeamera
«buonorusi»y Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIEUYCHHE
npopunapHOro  oOyueHuss  oOydaromuxcss — Owojsorud. OHM  BKJIIOYAIOT:
crnenuduyeckue AJjisi OMOJOTHY HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHMIO, UHTEPIPETAIMN U TIPEOOPa30BaAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU U MX MPUMEHEHHUIO B PA3JIMYHBIX YU4€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cUTyanusx. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojam U3y4eHusl.

[IpenMeTHbIE pe3yibTaThl OCBOEHUs ydueOHOro mpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ U POJH OWOJOTHM B CHCTEME
€CTEeCTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIIeHHH TpobJieM  paruoOHaJIBHOTO
MIPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKJIIOYAECT:
OCHOBOTIOJIAraloIfe ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTa0oJiu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnerounas Teopus T. llIBanna, M. lllneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenactBeHHocTH T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOroOOpa3usi ¥ TNPOUCXOXKJACHUS  KYJIbTYpPHBIX  pPAacTEHUM),  3aKOHBI
(ermHOOOpa3usi TOTOMKOB TEPBOrO IMOKOJICHHS, PACIICIUICHUS, YUCTOThI TaMeT,
HE3aBUCUMOTO HacieaoBaHus [. MeHaensa, TOMOJOTHYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. n. Basuiiosa), IIPUHLIATIBL
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO IIO3HAHMS, HCIOJIb3YEeMBIX B
OMOJOTUYECKUX HCCICOBAHUSAX JKHUBBIX OOBEKTOB (ONMUCAaHUE, W3MEpPEHUE,
HaOJIIOICHNE, DKCTICPUMEHT);



YMEHHE BBIACIATH CYNIECTBEHHBIC TIPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
DYKApUOT, OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPTraHW3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOSHUS OPTaHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, YEJOBEKA, IPOIIECCOB JKU3HEACSITCIHHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PAcTCHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHICCKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTab0IM3M), MPEBPAIICHHUS YHEPTUH, OPOKEHUS,
aBTOTPO(PHOTO U TeTepOTPOPHOrO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, HCKYCCTBEHHOTO 0TOODA;

YMEHHUE YCTAaHABIIMBATh B3aMMOCBSI3M MEXIY OpPraHOMJAMH KIETKH U HX
GyHKUUSIMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEM M WX (QYHKUUSIMH, MEXITY
opraHaMd M CHCTEMaMH OpPTaHOB Yy pPAacCTCHWH, JKMBOTHBIX M YEJIOBEKa W MX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIUSAMH, MEXIY STallaMH
oOMEHa BEIIECTB, ATaaMH KJIETOYHOTO MK/ U KU3HEHHBIX [UKJIOB OPTaHU3MOB,
TanamMu 3MOpPHUOHAIBHOTO PAa3BUTHS, T€HOTHIOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpelibl OOUTaHUS;

YMEHUE BBISIBJIATH OTIMYHUTEIIBHBIC MPU3HAKN JKUBBIX CHUCTEM, B TOM YHCIIE
pacTeHUH, )KUBOTHBIX U YEJIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI J0Ka3aTeIhCTBA POJCTBA OPraHM3MOB PA3HBIX
CUCTEMATHICCKUX TPYIIIT,

YMEHHUE peraTh OMOJOTHIECKUE 3aa91, BBISBIISITh IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXKTY UCCIICTYEMBIMU OMOJIOTHYECKUMH MPOIIECCAMU U SIBICHUSMH, JE1aTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJHATh JIA0OpATOPHBIE M TPAKTUYECKHUE padOThl, COOIIOJATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh WX OKCICPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYs II€Jb KCCIEIOBAHUS, AaHAIU3UPOBATH IOJTYyYEHHBIC
pE3yNbTATHI U JIeNIaTh BHIBOBL;

YMEHUE Y4YacTBOBAaTh B y4E€OHO-UCCIIENOBATEILCKONW pPaboTe Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TIPEJACTaBIATH  IOJIYYCHHBIC  pe3yJbTaThl Ha  YYCHHYECKHX
KOH(DepeHIusx;

YMEHUE OIICHUBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
obnacti  OWMONOTMM M MEIULUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIUTOIOTBOPCHHE, HAIMpPaBICHHOS M3MCHECHHWE T'€HOMAa M CO3JIaHWe TPAHCTCHHBIX
OpraHU3MOB);



YMEHHME OCYILECTBISTh OCO3HAaHHBIM BbBIOOp Oynymied mpodeccrnoHalbHOM
NESATEIIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMILIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOI'0 XO34KCTBa, MUILIEBON MPOMBIIIIIEHHOCTH, YIIIyOJIATh O3HABATENIbHBIH
MHTEpEC, HAIIPaBJICHHBIM HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
NpOAODKEHHE OMOJIOTMYECKOTo 00pa3oBaHUsT B  OpraHU3alUsAX CPEIHEro
Ipo(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 11
Kacce JOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KApTUHBI MHpa, B IIO3HAHWHM 3aKOHOB IPUPOABI M PELICHUM SKOJIOTUYECKHUX
npo0OyieM 4YeloBeYecTBa, a TaKXKe B PEIIEHUH BOIPOCOB PALMOHAIBHOIO
IPUPOAOIIONL30BaHUS, U B (()OPMUPOBAHUH LIEHHOCTHOI'O OTHOILEHUS K MPUPOJE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHME BJAJETh CHUCTEMOW OMOJOTMYECKUX 3HAHMUW, KOTOpas BKIOYAeT
ONpENeNeHUs] U TOHMMAaHUE CYIIHOCTHM OCHOBOIIOJIAralolMX OHOJIOTHMYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOJOrMYECKHE TEOPHUH
(3BomonronHasa teopust Y. JlapBuHA, CHHTETHYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CesepiioBa — 0 myTsX U HampaBieHusx sBoitonuu, B.. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus [[x. Xapaum u B. BaiinOepra,
3apoabimieBoro cxoacrea K. M. bapa), npasuna (munumyma [O. JlubOuxa,
HKOJIOTUYECKON MHpaMUbl 3HEpruM), runoressl (rumnoresa «mupa PHK» V.
['unGepra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMM  HAYYHOIO  IO3HaHMS,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIEPUMEHT), CIOCOOAMU BBISBICHUS U
OLICHKM aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHME BBIICIATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOrEOLIEHO30B,
IKOCUCTEM M Omocdepbl, CTAOMIM3UPYIONMIETO, IBIXKYIIETO H Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, AJITONaTPUYECKOTrO 17} CUMITaTPUYECKOTO
BUJI000pa30BaHuUs, BIAUSHUS ABMOXKYLIUX CHJI SBOJIOLMK HA T€HO(POH T OIS,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUsl HaIllpaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BELIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aMMOCBS3M MEXKIAY MPOLECCAMU 3BOJIIOLUH,
JBIDKYIIMMHU CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJISATH  OTJIMYMTEIbHBIE  NPU3HAKK  KUBBIX  CHCTEM,
MPUCIIOCOOICHHOCTh BUAOB K cpelie OOMTaHus, aOMOTHYECKHX U OMOTHYECKHX



KOMIIOHEHTOB ~ 9KOCHUCTEM, B3aMMOCBsS3€d  OpPraHM3MOB B  COOOILECTBAaX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHM3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CpPeJbl OOUTAHUSA, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MPUPOJIBI U UETIOBEUECTBA;

YMEHHE peniaTb OMOJIOTUYECKUE 3a]]a4H, BBISBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OHOJIOTMYECKUMU MIPOIECCAaMH U SBIICHUSMU, 1€TaTh
BBIBOJIbI U ITPOTHO3BI HA OCHOBAHHH IOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOIHATH J1a0OPAaTOPHBIE M NPAKTHUECKHUE padOThl, COONIOAATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GopMyIupys Leidb HCCIEIOBAHMS, AaHAJN3UPOBATH IMOJYYCHHBIC
pe3yJIbTaThl U JENIaTh BBIBOJBL;

YMEHHME Yy4acTBOBaTh B y4eOHO-MCCIIENOBATENbCKOW paboTe mo OHOJIOoruM,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYCHHUYECKHX
KOH(epeHUusX;

YMEHHE OLIEHWBATh TUIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEJIOBEKA
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U Croco0ax MpeaoTBpallleHus
ri100anbHbIX U3MEHEHU B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymieil mpodeccuoHabHON
JESITEIbHOCTH B 001aCTH OMOJIOTUH, DKOJIOTUH, TIPUPOIOTIONH30BAHHS, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEpUHAPUHU, CEIBCKOIO XO3iHCTBA, MUILEBOU
IPOMBIIIIEHHOCTH, YIUIyOJIsATh [O3HABAaTEIbHBIA MHTEpPEC, HANpaBICHHbIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOCTHKEHHE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO U
BBICIIIET0 00Opa3oBaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
No /it HanmenoBaHue pa3iesioB U TeM Korrpomsusie  MpakTiseckie (uu¢posBbie)
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:
1 buonorns kak Hayka 1 https://resh.edu.ru/subject/5/
2 JKuBble cuCTEMBI U UX U3yUYEHUE https://resh.edu.ru/subject/5/
3 buosnorus knerku 0.5 https://resh.edu.ru/subject/5/
4 XuMUUecKasi Opranu3anus KIeTKH 10 https://resh.edu.ru/subject/5/
5 Ctpoenue u GyHKIMH KIETKH 8 2 https://resh.edu.ru/subject/5/
6 OOMEH BELLCCTB H IPCBPAILICHHAC JHEPIHH b 9 1 https://resh.edu.ru/subject/5/
KJIETKE
7 HaCHeHCTBeHIfaH MH(OpMAIL 1 9 0.5 https://resh.edu.ru/subject/5/
peanu3anus e€ B KIEeTKe
8 JKU3HEeHHEBIN UK KIETKHA 6 1 https://resh.edu.ru/subject/5/
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5 https://resh.edu.ru/subject/5/
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5 https://resh.edu.ru/subject/5/
11 T'eneruka — HayKka 0 HACHC/ICTBEHHOCTH M 2 0.5 https://resh.edu.ru/subject/5/
W3MEHYHBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTHU HACJIEICTBEHHOCTH 10 1 https://resh.edu.ru/subject/5/
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1 https://resh.edu.ru/subject/5/
14 I'eneruka yenoBeka 3 0.5 https://resh.edu.ru/subject/5/
15 Cenekuusi OpraHn3MoOB 4 1 https://resh.edu.ru/subject/5/
16 buoTtexHonorus u CHHTETHYECKass OMOTIOTHs 4 0.5 https://resh.edu.ru/subject/5/
17 Pe3epBHOE Bpems 1 https://resh.edu.ru/subject/5/




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 0 13.5



11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
HanmenoBaHue pa3jiesioB U TeM un¢poBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

3apokeHUE U Pa3BUTUE 3BOJIIOLMOHHBIX

1 PO vp H 4 https://resh.edu.ru/subject/5/
MPEJICTABICHUIA B OMOJIOTHI

2 MuxkposBoIOLUS U €€ Pe3yIbTaThl 14 2 https://resh.edu.ru/subject/5/
Maxpo3BOIIOLMS U €€ PE3YIbTAThI 6 https://resh.edu.ru/subject/5/
[Ipoucxoxnenue u pas € XKu3 a

4 POMCXOACUICHHE 1 PASBUTHE JKUSHH H 15 1.5 https://resh.edu.ru/subject/5/
3emie

5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 1 https://resh.edu.ru/subject/5/
DKOJI0oTUsl — HayKa O B3aUMOOTHOILIEHUSX

6 OPraHU3MOB U HAJJOPTAHU3MEHHBIX CUCTEM 3 0.5 https://resh.edu.ru/subject/5/
C OKpY’Karollei cpeaoi
Opranusmsl 4 cpesja 0OuTaHUs 1.5 https://resh.edu.ru/subject/5/
OKoJI0rus BUJOB U MOIIYJISILUN 0.5 https://resh.edu.ru/subject/5/
DKoJorust cood1EecTB. DKOJIOTHYECKUE

9 B K 12 0.5 https://resh.edu.ru/subject/5/
CHUCTEMBI

10 Buocdepa — rimobanbHast skocucTemMa 6 https://resh.edu.ru/subject/5/

11 UYenoBek 1 OKpyKaromas cpeaa https://resh.edu.ru/subject/5/

12 PesepBHOE Bpems https://resh.edu.ru/subject/5/

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Kosnu4yectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcbl
buonorus kak KoMIIeKCHast HayKa 1 .
1 1 https://resh.edu.ru/subject/5/
KaK 4acTh COBPEMEHHOTO 00IIeCTBa
2 JKuBble cCUCTEMBI U KX CBOMCTBA 1 https://resh.edu.ru/subject/5/
YpoBHeBas opraHu3alus KUBBIX :
3 P P i 1 https://resh.edu.ru/subject/5/
CUCTEM
Hcropust OTKpBITUS U U3YUECHUS
4 P P v 1 https://resh.edu.ru/subject/5/
kietku. Knerounas reopust
Mertoasl MOJIEKYJIIPHON U KJIETOYHON
ouonorun. [Ipaktuueckas padbora
«3ydeHne MeTOI0B KJICTOUYHOM )
5 yi A 1 0.5 https://resh.edu.ru/subject/5/
Ouoznoruu (xpomarorpadus,
anexTpodopes, nuddepeHuanbHoe
ueHtpudyruposanue, [1L[P)»
6 XUMUYECKUH COCTaB KIETKH 1 https://resh.edu.ru/subject/5/
MuHepanbHbIe BEIIECTBA KIETKU, UX .
7 P B 1 https://resh.edu.ru/subject/5/
Ouosorudeckas poib
Oprannyueckue BEIecTBa KJISTKH —
6enku. JlaboparopHas pabota
8 paTopHai p 1 0.5 https://resh.edu.ru/subject/5/
«Ob6Hapyx’eHHne 6eJIKOB ¢ TOMOIIBIO
KaueCTBEHHBIX PEAKIIUI»
9 CsoiicTBa, knaccudukaus 1 GyHKIUN 1 https://resh.edu.ru/subject/5/




0€eJIKOB

OpFaHI/I‘-IeCKI/Ie BC€IICCTBA KJICTKHU —

10 https://resh.edu.ru/subject/5/
YTIIEBOJIBI

11 OPraRIieckile BelecTsa KIeTki — https:/resh.edu.ru/subject/5/
JIUTIATBI
Hyxkneunosbie kucnorsl. JIHK u PHK.

12 Jlabopatopnas pabora «Hccnenoanme 0.5 https://resh.edu.ru/subject/5/
HYKJIEUHOBBIX KUCJIOT, BBIICIIEHHBIX
13 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY

13 Crpoenne n dynkunn ATO. llpyrue https://resh.edu.ru/subject/5/
nykineosuarpudocdarsr (HTD)
CexBenuponanue JIHK. Meroabt

14 F€HOMUKH, TPAHCKPUIITOMUKH, https://resh.edu.ru/subject/5/
MIPOTEOMUKHU

15 MeTobl CTPYKTYpHOM OHONIOTHH https://resh.edu.ru/subject/5/

16 et retorc. Tlpoxaproririecias https://resh.edu.ru/subject/5/
KJIETKa
CrtpoeHnue 3yKapuOTHUYECKON KIIETKH.

17 [Tpaktuueckas padota «3ydenue 0.5 https://resh.edu.ru/subject/5/
CBOWCTB KJIETOYHOU MeMOpPaHbI»

18 [ToBepXHOCTHBIN anmapar KIeTKH https://resh.edu.ru/subject/5/
OnHOMeMOpaHHBIE OPTaHOUIBI

19 inet. [lpaxririeckas pagora 0.5 https://resh.edu.ru/subject/5/
«M3ydeHne IBUKEHMS [IUTOILIa3Mbl B
PacCTUTENBHBIX KIIETKaX)

20 HememOpanHbIe OpraHOU bl KJIETKA https://resh.edu.ru/subject/5/

21 TomyaBTOHOMHEIE OPranOM/Ib! KICTKH: 0.5 https://resh.edu.ru/subject/5/

MUTOXOHAPUH, IITIACTUIBI.




22

JlaboparopHas padorta «/ccnenoBanue
IJ1a3MOJIN3a U IETIIIa3MOJIN3a B
PaCTUTENBHBIX KIIETKAX)»

Crtpoenue u GyHKIMHU Aapa

https://resh.edu.ru/subject/5/

23

CpaBHHTENIbHAS XapaKTEPUCTUKA
KJIETOK dyKapuoT. JlabopaTtopHas
pabota «M3y4yeHne cTpoeHus KIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

https://resh.edu.ru/subject/5/

24

ACCI/IMHJI?IIII/ISI U JUCCUMUIIAIUA —
JIBE CTOPOHBI MeTabom3Ma. THIrbl
obmena BemiecTB. JlabopaTopHast
pabota «/3ydeHre KaTaTuTHIeCKON
aKTUBHOCTH (DepMEHTOB (Ha MpuMepe
aMHJIa3bl WIIH KaTaJasbl)»

https://resh.edu.ru/subject/5/

25

@epMEHTaTUBHBIN XapaKTep peaklui
KJIETOYHOTO METaboIn3Ma.
Jlaboparopnast padota «3yuenue
(epMEeHTaTUBHOTO pacUIeTICHUS
MEPOKCH/Ia BOJIOPOJIA B PACTUTENBHBIX
Y )KUBOTHBIX KJIETKAX)

0.5

https://resh.edu.ru/subject/5/

26

Benku-akTuBaTOpHI U OCIKH-
UHTUOUTOPHI

https://resh.edu.ru/subject/5/

27
28

ABTOTpOGHBINH TUII OOMEHA BEILIECTB

dorocunres

https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/

29

30

XemocuHTtes. JJabopaTopnast pabota
«CpaBHeHHe TpoIeccoB POTOCHHTE3a
U XEMOCHHTE3a»

AHa’poOHBIE OpraHu3mMbl. Buisl

0.5

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/




opoxenus. JlaboparopHas pabora
«CpaBHEHHE TIPOIECCOB OPOKECHUS U
TIBIXAHUSD)

AspoOHBIE OpraHU3MbI. DTaIlbl

31 https://resh.edu.ru/subject/5/
SHEPTeTUYECKOro OOMeHa
DHeprus MEeMOpPaHHOTO TPaIUCHTA

32 nporoHoB. Cunre3 AT®: pabora https://resh.edu.ru/subject/5/
npoToHHON AT®-cuHTa3bI

33 Peakuuun marpuyHoro cuHresa https://resh.edu.ru/subject/5/
TpaHCKpHIIIIUS — MaTPUYHBII CHHTE3

34 p pHit p https://resh.edu.ru/subject/5/
PHK

35 Tpancnsauus u e€ sTanbl https://resh.edu.ru/subject/5/
Konuposanne amunokuciior. Poib

36 Ap https://resh.edu.ru/subject/5/
pubocom B OmocuHTe3e Oenka
OpraHusanusg reHoMa y IIpoKapuoT U

37 p . y npoxap https://resh.edu.ru/subject/5/
3yKapHuoT
Moite € MEXaHHu3

38 JICKYIAPHBIC MEXAHHIMBT https://resh.edu.ru/subject/5/
AKCIPECCUU TEHOB y SYKAPUOT
Bupycbl — BHEKJIeTOUHbBIE (OPMBI
’KU3HU U OOJIUraTHBIE ITApa3UTHL.

39 P 0.5 https://resh.edu.ru/subject/5/
[IpakTuueckas pabora «Co3nanue
MOJICIIH BUPYCa»
Bupycusle 3a001eBaHus YeI0BEKA

40 Py N i https://resh.edu.ru/subject/5/
YKUBOTHBIX, PACTCHUI
HanotexHomno 0ou1oo

41 HOTEXHOJOTHH B DHOTOTHI 1 https://resh.edu.ru/subject/5/
MEIUIINHE

42 JKU3HEeHHEIN IUKIT KIIETKHA https://resh.edu.ru/subject/5/

43 Matpuunslii cunte3 JJTHK https://resh.edu.ru/subject/5/




Xpomocomsl. JTaboparopHas paboTa

44 «M3ydyeHre XpoMOCOM Ha TOTOBBIX 0.5 https://resh.edu.ru/subject/5/
MUKpOITpenaparax»
45 Jlenenune KIeTKU — MHUTO3 https://resh.edu.ru/subject/5/
Tunsl kietok. Kapuokunes u
nuTokuHes. JlabopaTopHas padbora
46 «Habnroienre MuTO3a B KJIeTKax 0.5 https://resh.edu.ru/subject/5/
KOHYMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOTpenaparax)»
47 Perynsuus >KM3HEHHOTO LUKJIA KIIETOK https://resh.edu.ru/subject/5/
48 Opranusm Kak €IMHOE 11eJ10€ https://resh.edu.ru/subject/5/
49 Ticati pactemiii. Ha60paTOpHaﬂ . 0.5 https://resh.edu.ru/subject/5/
pabora «/3y4ucHHe TKaHEH pacTEHUI
TkaHu )KMBOTHBIX U Y€JIOBEKA.
50 Jlaboparopnas padota «13yuenue 0.5 https://resh.edu.ru/subject/5/
TKaHEH JKHBOTHBIX)
Oprasbl. CucTeMbl OpraHoB.
51 JlaGopatopnas pabora «3yuenue 0.5 https://resh.edu.ru/subject/5/
OPraHOB LBETKOBOT'O PACTEHUSD
52 Omnopa Tena opraHu3mMoB https://resh.edu.ru/subject/5/
53 JIBrKeHnEe OpraHn3MOB https://resh.edu.ru/subject/5/
54 IInuranue opranu3sMoB https://resh.edu.ru/subject/5/
55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX. hitps://resh.edu.ru/subject/5/
[TumeBapuTenbHas cucTeMa 4yeaoBeKa
56 JlpIxaHue opraHu3MoB https://resh.edu.ru/subject/5/
57 JIpIxaHue MO3BOHOYHBIX JKHBOTHBIX H hitps://resh.cdurw/subiect/s/
YelioBeKa
58 TpaHcnopT BelecTB y OpraHu3MoB https://resh.edu.ru/subject/5/




KpOBeHOCHaﬂ CHUCTEMA ITO3BOHOYHBIX

59 https://resh.edu.ru/subject/5/
YKUBOTHBIX U YEJIOBEKa
60 Brinenenue y opraHu3zmMoB https://resh.edu.ru/subject/5/
61 3amura y OpraHu3MoB https://resh.edu.ru/subject/5/
62 NmmyHHas cucteMa yeaoBeka https://resh.edu.ru/subject/5/
63 PasApasiitMOCTE M perynittus y https:/resh.edu.ru/subject/5/
OpraHU3MOB
I'ymopanbHas perynauus u
64 SHAOKPUHHAS CUCTEMA )KUBOTHBIX U https://resh.edu.ru/subject/5/
YeJIoBeKa
65 DopMbI pa3MHOKEHHST OPraHU3MOB https://resh.edu.ru/subject/5/
66 [TonoBoe pazMHOXkeHUE https://resh.edu.ru/subject/5/
67 Meiio3 https://resh.edu.ru/subject/5/
I"ametorenes. OOpa3zoBanue u
Pa3BUTHE TIOJIOBBIX KJIETOK.
68 Jlabopartopnast padota «13yuenue 0.5 https://resh.edu.ru/subject/5/
CTPOEHHUSI MOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOMpENapaTax»»
69 MumBrAyaibHOE pasBATiHe https://resh.edu.ru/subject/5/
OpraHU3MOB — OHTOTCHE3
70 3aKuaiia OpranoB u Tkaei u3 https://resh.edu.ru/subject/5/
3apOIBIIIEBHIX JINCTKOB
Poct u pa3zBuTHE KUBOTHBIX.
71 Jlaboparopuas pabota «BHHBHC\I,{ 1e 0.5 https://resh.edu.ru/subject/5/
MIPU3HAKOB CXOJICTBA 3apOAbILIEH
MMO3BOHOYHBIX KUBOTHBIX)»
72 PasMHO3EHHE 11 pasBUTHC PACTCHHH. 0.5 https://resh.edu.ru/subject/5/

Jlaboparopnas pabota «CtpoeHue




73

OpraHOB Pa3MHOKEHUS BBICIINX
pacTeHuin»

I/ICTOpI/Iﬂ CTaHOBJICHUA U Pa3BUTHUA
ICHCTUKH KaK HAayKH

https://resh.edu.ru/subject/5/

74

OCHOBHBIE ITOHITHUSA U CUMBOJIBI
reaetuku. JlaboparopHas pabota
«po3oduna kak 00BEKT
TEHETUYECKUX UCCIICIOBAHMID)

0.5

https://resh.edu.ru/subject/5/

75

3aKOHOMEPHOCTU HACTIEAOBaHUS
IpU3HaKoB. MoHOrubpuaHOE
ckpeurBanue. [IpakTuueckas padbora
"N3y4yeHue pe3yapTaToB
MOHOTHOPHUIHOTO CKpPEIIUBaHUS Y
npo30¢uis"

0.5

https://resh.edu.ru/subject/5/

76

77

78

79

[MuTonoruyeckre OCHOBBI
MOHOTHOPHUIHOTO CKPEIIMBAHUS

AHanM3Mupyolee CKpeuuBaHue.
Henonnoe nomuanpoBanue

JIurnbpuiHoe CKpelBaHme.
[IpakTuyeckas padora «M3yuyeHue
pe3yabTaTOB TUTHOPUIHOTO
CKpEUIMBaHUA y APO30(UIB»

[MuTonornyeckre OCHOBHI
JTUTUOPUTHOTO CKPEITUBAHUS

0.5

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

80

81

CremieHHOe HaclieJOBaHNE
MIPU3HAKOB

XpoMoCcOMHasi Teopust
HacJIeICTBEHHOCTH

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/




82
83

T'eneruka noina

I'enoTun Kak 11€10CTHAs CUCTEMA

https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/

84

85

['eneTnyeckunii KOHTPOJIb PA3BUTHS
pacTeHuM, KUBOTHBIX U YEIIOBEKA

N3MeHuYnBOCTh MpU3HAKOB. Buibl
U3MEHYUBOCTH

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

86

87

MonudukanronHas N3MEHIHBOCTh

BapuaunoHHbli psia U BapUallMOHHAS
kpuBas. JlaboparopHas pabora
«MccnenoBanne 3aKOHOMEPHOCTEN
MO (DHUKAITIOHHON H3MEHUNBOCTH.
[TocTpoeHne BapuallMOHHOTO psiia U
BAPUALIMOHHON KPUBON»

0.5

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

88

&9

90

I'enoTHIIMYECKAsd U3MEHUUBOCTb.
KoMOnHaTHBHAs N3MEHYHUBOCTh

MyranuonHast “3MEHUYUBOCTb.
ITpakTuyeckas pabora «MyTtanun y
Ipo30(uis! (Ha TOTOBBIX
MHUKpOITpernaparax)»
3aKOHOMEPHOCTH MYTallMOHHOTO
npoiiecca. JNUTeHETHKA U
SIUTE€HOMUKA

0.5

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

91

I'enetnka yenoseka. [IpakTuueckas
paborta «CocTaBiieHre U aHAIHN3
POIOCIOBHON»

0.5

https://resh.edu.ru/subject/5/

92

93

MeToasl MEIUIIMHCKON TEHETUKU

3HaueHUe MC,[[HI.IPIHCKOﬁ T'CHCTUKU B
NpeaAOTBPAIICHNUN U JICHCHHUU

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/




94

FeHETUYECKHX 3a00JIeBaHMI YeI0BEKa

OCHOBHBIE TIOHSATHS CEJICKIIHH.
JlaGopaTopHas paborta «3ydeHue
COPTOB KYJbTYPHBIX PACTCHHI U
MOPO/T IOMAITHHUX JKUBOTHBIX)

0.5

https://resh.edu.ru/subject/5/

95

MeTob! celneKIIMOHHON paboThI.
Jlaboparopuas padota «3yueHue
METOJIOB CEJICKI[MH PACTCHUI»

0.5

https://resh.edu.ru/subject/5/

96

97

98

99

JIOCTHKEHHMSI CEJIEKIIUU PACTEHUN U
#KUBOTHBIX. [IpakTHueckas padbora
«IIpuBUBKa pacTeHHI»

CoxpaHeHnue, u3yueHue u
MCTIOJIb30BAHNE TEHETUIECKUX
pecypcoB. DKCKYpCHSs: OCHOBHBIC
METOBI M JOCTHKEHUS CEIeKIINU
pacTeHuil 1 )KUBOTHBIX (Ha
CENIEKITMOHHYIO CTAHIINIO, TNIEMEHHYIO
(bepMy, COPTOUCTIBITATEIbHBIIH
y4acToK, B TEIUIMYHOE XO35HCTBO, B
71a00paTOPHIO arpOYHUBEPCUTETA HITU
HAy4YHOTO LIEHTPA).

brotexHonorus Kak Hayka u OTpacib
npousBojcTBa. [IpakTnueckas pabora
«M3yueHnue oObeKTOB
ouotexHonorumny. [lonydyenue
KHCJIOMOJIOYHBIX ITPOAYKTOB.

OcHOBHBIE HAMPaBICHHUS
CUHTETHYECKO} OMOIIOTHH.
DKCKypCHs:0MOTEXHOJIOTHS -

0.5

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/




BayKHEIIIas TPOU3BOIUTENbHAS CUIIA
COBPEMEHHOCTH (Ha

OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO).

100 XpOMOCOMHAs M TeHHAs HWHKEHEPHS. 1 https://resh.edu.ru/subject/5/
101 MeuimHcKre OUOTEXHOIOT I 1 https://resh.edu.ru/subject/5/
Pese 7 T
102 SCPBHAIH YpOK. LOBTOpEHHeS, 1 https://resh.edu.ru/subject/5/
000011IeHHEe, CUCTEMATH3AIMs 3SHAHUH
OBIIEE KOJIMYECTBO YACOB I10
1 102 13.5

I[TPOTPAMME




11 KJIACC

Ne
n/
n

Tema ypoka

OBOJIIOLIMOHHAS
teopus Y. JlapuHa

KoauuecTBO 4acoB

Bcer
0 e padoThbl

KoHTposbHBI

IIpakTuyecku
e padoThbl

Jara
H3Y4YeHH
|

DJleKTPOHHbBbIE HU(PPOBLIE 00pa3oBaTeIbHbIE
pecypcsl

https://resh.edu.ru/subject/5/

JBHOKyIIME CHIIBI
SBOJIIOIINH BUIOB I10
Y. lapBuny

https://resh.edu.ru/subject/5/

boprba 3a
CyIlIECTBOBaHUE,
€CTECTBEHHBIN U
HCKYCCTBEHHBIN
otbop

https://resh.edu.ru/subject/5/

dopMHpOBaHHE
CHUHTETHUECKOU
TEOPHUH SBOJIIOIUU

OTansl
9BOJIFOLIMOHHOT'O
npouecca:
MHKPOIBOJIOLIHS U
MaKpO3BOJIFOIIUS
[omynsauus —
AJIeMEeHTapHast
SIMHUIIA BOJIFOIIAN

3aKOH F€HETUUYECKOTO
paBHOBecus Jx.

0.5

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/




Xapnu, B.
BaiinGepra.
JlaGopatopHas
pabora «BrisiBiieHHE
W3MEHUYUBOCTH Y
0co0ell 0THOTrO
BUIa»

10

11

12

DneMeHTapHbIe
(bakTOpbI BOTIOIUN

OddexT ocHoBaTENS.
Dddexr
OYTBLUIOUHOTO
TOPJIBIIIKA

Murpanumu.
HN3omsanun

MO YJISALIAN:
reorpaguueckas,
OuoJioruyeckas

EctectBeHHbIi 0TOOD
— HaIpaBJISIOLINI
dakTop »BONIOLINU

[TonoBoit oT60p

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

13

[Tpucnoco0neHHOCTh
OpPraHU3MOB Kak
pe3yabTar
MHUKPOIBOJFOIHH.
JlaGopatopHas
pabora «M3yueHue
apoMop(}030B u

0.5

https://resh.edu.ru/subject/5/




14

15

16

17

uanoaganTalui y
pacTteHuii u
KUBOTHBIX)
[Tpumepsl
MIPUCTIOCOOJICHUH y
OpraHHU3MOB:
MOp(OJIOTHYECKHE,
¢dusnonormnueckue,
OMOXHMUYCCKHE,
MIOBEJICHUECKHE.
JlaGopaTopHas
pabora
«[Ipucnocobnenus
OpPTaHU3MOB U UX
OTHOCHTEIJIbHAS
1eJ1€CO00Pa3HOCTh)»
Bupn, ero xpurepuu u
CTPYKTYpA.
JlaGopatopHas
pabora «CpaBHeHUE
BUJIOB 110
MOP(OIIOTHIECKOMY
KPUTEPHIO»

Crpykrypa Buzia
Bunoo6pasoBanue

KaK pe3yybTaT
MUKPO3BOIIOLUI

0.5

0.5

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

18

CBs3b
MHUKPOIBOJIIOIUHU H

https://resh.edu.ru/subject/5/




19

SIMUACMHOJIOTNHU

MakposBonronus.
[TaneoHTONMOrMUECKU
€ METO/Ibl U3yUEHUs
9BOJIIOLIUU

https://resh.edu.ru/subject/5/

20

Buoreorpaduueckue
MCTObI U3YUCHUS
9BOJIOIAU

https://resh.edu.ru/subject/5/

21

OMOPHOIOTHYECKHEC
Y CPaBHUTEIIHHO-
MOpP(OTIOTHIECKHUE
METOJIbI U3yUCHUS
9BOJIFOIIMN

https://resh.edu.ru/subject/5/

22

MonexyispHo-
TeHETUUECKHE,
OMOXUMHUYECKHE U
MaTeMaTUIeCKHE
METO/Ibl U3YUEHUS
SBOIIOIUN

https://resh.edu.ru/subject/5/

23

OO0mue
3aKOHOMEPHOCTH
SBOJIFOLAU

https://resh.edu.ru/subject/5/

24

AnantuBHas
pamuanus.
HepaBHoMepHOCTB
TEMITIOB 3BOJIIOIAH

https://resh.edu.ru/subject/5/

25

Hayunsie runore3bt
HpOI/ICXO)I()IeHI/ISI
JKA3HU Ha 3eMiie

https://resh.edu.ru/subject/5/




26

27

28

Jonayunsie
MIPE/ICTABJICHUS O
3apOKACHUU )KU3HU
OCHOBHBIE 3TaMbl
HEOPraHUYeCKOM
3BOJIIOLIUH
l'unioressr
3apOXKACHUS )KU3HU

https://resh.edu.ru/subject/5/

https://resh.edu.ru/suhttps://resh.edu.ru/subject/5/bjec
t/5/

https://resh.edu.ru/subject/5/

29

30

HUcrtopus 3emiu u

METOABI €€ U3YUECHHUS.

JlaboparopHas
pabora «M3yuyenue u
OIMCaHue
MCKOIaeMBIX
OCTaTKOB JIPEBHUX
OpPTraHU3MOB»

HauannHbie 3Tanb!

OPraHUYeCKOU
JBOJIIOLUA

0.5

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

31

32

OBOJIOLUS DYKAPUOT

OCHOBHBIE >TaIbI
SBOJIFOLUU

PacTUTENBLHOTO MUPA.

[TpakTnueckas
pabora «M3yuyenue
0coOeHHOCTEH
CTPOEHHUsI paCTEHUN
pa3HbIX OTJEIIOBY»

0.5

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

33

OCHOBHBIE dTaIlbl

https://resh.edu.ru/subject/5/




34

3BOJIIOLUA
)KUBOTHOTO MHPA

OBOIIONHUA
KUBOTHBIX.
[IpakTnueckas
pabora «3yueHue
0COOEHHOCTEHN
CTPOCHUS
MTO3BOHOYHBIX
KUBOTHBIX)

0.5

https://resh.edu.ru/subject/5/

35

36

37

38

PaszButHe xu3HM Ha
3emJie Mo 3paM U
nepuoiam
MaccoBsie
BBIMUPaHUS —
9KOJOTHYECKHUE
KPU3HCHI MIPOIILTIOTO

CoBpeMeHHbII
3KOJIOTHYSCKUM
KpHU3HC, €TO0
0COOEHHOCTHU

CoBpemMeHHast
cuctema
OpPTaHHYECKOTO
MPOIILIOTO

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

39

OCHOBHBIE
CUCTEMATHUYECKUE
TPYIIBI OPTaHU3MOB

https://resh.edu.ru/subject/5/

40

AHTpomnosiorus —

https://resh.edu.ru/subject/5/




41

HayKa O 4YCJIOBCKE

Pazsutne
MpEJCTaBICHUN O
MIPOUCXOKICHUHN
JeoBeKa

https://resh.edu.ru/subject/5/

42

43

44

45

MecTo 4yemoBeKa B
cucTemMe
OpPraHUYECKOTO
mupa. JlaboparopHas
pabota «3yuenue
0COOEHHOCTEN
CTPOCHHS CKeJleTa
YyeJ0BeKa, CBI3aHHBIX
C TIPSIMOXOXKICHHEM)»
JBIOKyIIME CUIIBI
aHTpPOIOreHe3a
CooTHolIeHNE
OMOJIOTUYECKHUX U
COLMATIbHBIX
(bakTOpoB B
aHTpPOIIOTEHE3e
OCHOBHBIE CTaAUH
aHTpPOIOTeHe3a

0.5

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

46

47

[TaseoreneTuka u
[MaJIEOr€HOMUKA

DBOIIONUA

COBpPCMECHHOTI'O
YCIO0BCKa

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/




48

UYenoBeveckue pachl.
IIpakTrueckas
pabora «M3y4yenue
IKOJIOTMUECKUX
ajganTanun
YeJI0BEeKa»

0.5

https://resh.edu.ru/subject/5/

49

50

51

52

MexaucuuniauHapH
bI€ METO/BI
AHTPOIIOJIOTUU

3apokJIeHUE U
Pa3BUTHE YKOJIOTHH

MeToanl SKOJIOTHH.
JlaGopaTopHas
pabota «3yuenue
METOJI0B
9KOJOTHYECKUX
HUCCIIEN0BAHUN)

3HaueHue

OKOJIOTHYCCKHX
3HAHMUH JIJI 9YeJTOBEeKa

0.5

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

53

DKOJIOTHYECKHE
(baxTopsl

https://resh.edu.ru/subject/5/

54

AOuoTudeckue
daktopsl. CBeT Kak
JKOJIOTHYECKUI
dakTop.
JlaGopatopHas
pabota «BbIsBICHHE
MPHUCTIOCOOICHHIA

0.5

https://resh.edu.ru/subject/5/




55

OpPraHnu3MoB K
BJIMAHHIO CBETA»

AOuoTudeckue
(hakTopHI.
Temneparypa kak
JKOJIOTUYECKU I
dakrop.
JlaboparopHas
pabora «BrlsiBieHHE
MIPUCTIOCOOICHUI
OpPTaHU3MOB K
BIIUSTHUIO
TEMIEPATypPhI»

0.5

https://resh.edu.ru/subject/5/

56

AolGunoTnueckue
(bakTopsI.
BnaxxnocTs Kak
3KOJIOTHYECKUH
daxTop.
JlaGopatopHas
paborta
«AHaTOMHYECKHE
0COOEHHOCTH
pacTeHni U3 pa3HbIX
MECT OOUTaHUSI

0.5

https://resh.edu.ru/subject/5/

57

58

Cpenpl oouTanus
OpraHU3MOB
buonornueckue
PUTMBI

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

59

JKuznennsie hopmbl

https://resh.edu.ru/subject/5/




60

OpraHnu3mMoB

buoTtnueckue
(bakTopsI

https://resh.edu.ru/subject/5/

61

3HaueHue
OMOTHYECKHUX
B3aMMOICUCTBHI 11
CYIIIECTBOBAHUS
OpraHU3MOB B CpeJie
obuTaHus

https://resh.edu.ru/subject/5/

62

DKOJIOTUYECKUE
XapaKTePUCTUKU
MOTTYJISIITAH

https://resh.edu.ru/subject/5/

63

OcHOBHBIE
[oKa3aTeIn
HOHYJ'IﬂHI/II/II
YHUCJIICHHOCTD,
IUIOTHOCTD,
BO3pacTHas U
MOJIOBAs CTPYKTYpa

https://resh.edu.ru/subject/5/

64

65

OcCHOBHEBIC
oKa3aTen
MOTYJISIIINHN:
POXKIAEMOCTb,
MPHUPOCT, TEMIT
pocTa, CMEpTHOCTb,
MUTpaIuu
DKonoruyeckas
CTPYKTypa
MOTYJISIIIAH

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/




66

67

68

69

70

Jmnamuka
MOIYJISIUUN U €€
perynsuus

Kpussie pocta
YHUCIIEHHOCTHU
nonyssuun. Kpussie
BBDKHABaHUS

DKoJioruyeckas
HUIIIA BUJIA.
JlaGopaTopHas
pabora
«[Ipucrocobnenust
CEeMsIH paCTeHUN K
paccenIeHuIo

Bun xak cucrtema
MOIYJISIUANA
3aKOHOMEPHOCTH

MNOBCACHUA 1
MI/IFpaI_II/Iﬁ JKNBOTHBIX

0.5

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

71

Coo0111ecTBO
OpPraHu3MOB —
OMOIIEHO3

https://resh.edu.ru/subject/5/

72

73

74

DKocucTemMa KaKk
OTKpBbITas cUcTeMa
Kpyrosoport Beiects
Y TIOTOK PHEPTHH B
IKOCHCTEME

OCHOBHBIE

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/




75

MOKAa3aTeJIx
9KOCHUCTEMBI
IKOJIOTHYECKHE
MTAPaMU/IbI

https://resh.edu.ru/subject/5/

76

N3menenus
COOOIECTB —
CYKIIECCUU

https://resh.edu.ru/subject/5/

77

78

[Ipuponusie
HKOCHCTEMBI.
DKocHCTEMBI 03€p U
peK. DKOCHUCTEMBI
MOpEU U OKEAHOB.
OKCKypceus:
JKCKypcus B
TUITUYHBIN
OuoreoreHo3 (B
nyOpaBy, Oepe3HsK,
eJIbHUK, JIYT, 03€pO.
60510TO).
IIpuponusie
9KOCHCTEMBI.
DKocUCTEMBI TYH]ID,
JIECOB, CTETICH,
yCTHIHb.
JlaboparopHas
pabora. M3y4yenue
pasHooOpa3us
MEJIKUX TTOYBEHHBIX
YJICHUCTOHOTHX B

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/




79

80

81

Pa3HbIX
9KOCHCTCMax.

AHTpPONOreHHbIE
9KOCUCTEMBI.
DKCKypCHsL:
9KCKYypCHS B
arpo3KoCUCTEMY
(Tomne WM TeTUTMYHOe
XO035UCTBO).

YpbOoskocucTeMsl.
[IpakTuueckas
pabora «M3y4yenue u
OIMCaHNE
ypOOIKOCUCTEMBD»

3aKOHOMEPHOCTH
dbopmupoBaHus
OCHOBHBIX
B3aNMOICHCTBHHI
OpPraHW3MOB B
IKOCHUCTEMAX

0.5

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

82

MexaHu3Mbl
BO3JECHCTBUS
3arpsi3HEHUH pa3HbIX
TUTIOB Ha
CcyOOpTraHN3MEHHOM,
OpPTraHU3MEHHOM,
MONYJSLIMOHHOM U
KOCHUCTEMHOM
YPOBHSIX

https://resh.edu.ru/subject/5/




83

84

85

buochepa —
oOuierniaHeTapHas
00oouka 3eMiaun
VYuenue B. .
Bepnaackoro o
ouocdepe
3aKOHOMEPHOCTH
CYIIECTBOBaHUS
ouocdepsl

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

86

KpyrosopoTsl
BEILIECTB U
OMOreOXNMHYECKHUE
LIMKJIBI

https://resh.edu.ru/subject/5/

87

30HAJIILHOCTH
ouochepsl.
OCHOBHBIE OMOMBI

CyILH

https://resh.edu.ru/subject/5/

88

&9

90

Y CcTOMYHUBOCTD
6uochepsl
DKOIOTrHYeCcKHre
KPU3HUCHI U UX
MPUYMHBI

Bo3snetictBue
yeJIOBEKa Ha

ouochepy

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

91

AHTpPOIIOTEHHOE
BO3/EHCTBHUE Ha
pacCTUTENBHBIN U

https://resh.edu.ru/subject/5/




92

JKUBOTHBIN MU

OxpaHna npupo/sl

https://resh.edu.ru/subject/5/

93

OcCHOBHBIE
MPUHIUIIBI
YCTOMYUBOIO
pa3BUTHUA
YeJIOBCUCCTBA U
MIPUPOIBI

https://resh.edu.ru/subject/5/

94

Pammmonansnoe
MPUPOJIOTIONB30BAHU
€ ¥ COXpaHEHHUE
OHMOJIOTHYECKOTO
pazHooOpa3us 3emiu

https://resh.edu.ru/subject/5/

95

96

97

98

99

O06o06mIeHne 10 TeMe
«MuKpO3BOJIIOLIUS 1
€€ pe3yapTaThl»

O060061IeHne o Teme
«MakposBoJronus u
€€ pe3yapTaThl»

O06o0mIeHNE 110 TeMe
«[IpoucxoxaeHue u
pa3BUTHE )KU3HU Ha
3emiie»

O0o001IeHNE TT0 TEME
«Ipoucxoxaenue
YyeJIoBeKa —
AHTPOIIOTEHE3)

O0001IeHME 110 TEME

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/




100

101

«DK0JIOTHS — HayKa O
B3aUMOOTHOIIECHUSAX
OpPTraHU3MOBY

O000111eHME 110 TEME
«OpraHu3Msl U cpejia
oOuTaHus»

O00011IeHNE TT0 TEME

«IKOJIOTHS BUIOB U
MONYJISLIAI

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

102

O000111IeH1E 10 TEME
«buocdepa —
rino0abHas
SKOCHCTEMAY

https://resh.edu.ru/subject/5/

OBILEE KOJIMYECTBO
YACOB I10
[NPOTPAMME

102

7.5







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus, 10 knacc/ Aradgonora M.b., CuBornazos B.H., O6miecTBo ¢
OTrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKIMOHEpHOE 00ILIECTBO
«M3marensctBo «IIpocBemenue

* buonorwus, 11 xknace/ Aradgonosa U.b., Cusornazos B.U., O6miecTBo ¢
OTpaHUYCHHON OTBETCTBEHHOCTHIO «/J[PODAY»; AKIIMOHEpHOE 00IIECTBO
«M3narensctBo «IIpocBemeHue

AracdonoBa WU.b. buonorus. 10 knacc, yueOHuK "ba3oBbiii U yriiyOaeHHBIM
ypoBau" / .b.AraonoBa, B.1.CuBornazos. - M.: [IpocBenienue.
AragonoBa W.b. buonorus. 11 knacc, yueOHuk "ba3oBblii 1 yriy0JI€eHHbBIN

ypoBHu" / 1.b.Aradonona, B.1.Cupormnazos. - M.: [IpocBemienue.

METOIUYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
[Taceuynuk B.B. buonorus. [loypounsie pazpadotku.10-11 kimaccel: yue6.mocodbue
1151 0011100 pa3oBaT.opranu3aiuii: yriayos.yposens / B.B. naceunuk,

['.I'.IlIgenio, T.M.E¢umona; noa.pen. B.B.Ilaceunuka.- M.: IIpocBenienue.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru

https://foxford.ru/wiki/biologiya/



https://uchebnik.mos.ru/
https://uchi.ru/

https://videouroki.net
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