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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mipeamery "buonorus" (mamee - Ouosorus) Ha
YpOBHE cpefHero obmiero odpazoBaHusi pazpabotaHa Ha ocHoBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konnenuuu mpenofaBaHus ydeOHoro mpenmera «buonorus» u
OCHOBHBIX MOJIOKEHU (penepanbHoil paboueil mporpaMMbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHsS u3ydenus (10-11
KJIACChI) SIBIISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EcrecTBeHHO-
Hay4HbIe nipeameThDy. CornacHo nosioxkeHusm OI'OC COO npodunbHbie yueOHbIE
OpeaIMeThl, W3ydaemble Ha yriayOJn€HHOM YpOBHE, SBISIOTCS  CHOCOOOM
mubdepeHnranun  00ydeHUsT Ha YPOBHE CpeAHEro oOlmiero oOpa3oBaHUS U
MPU3BaHbBl OOECIECYUTHh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CPEIHUM
o01uM, cpeHUM TTPodheCCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpemst
KOKIBIM HW3 JTHX Y4YeOHBIX TMIPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
IPUOPUTETHOE pEIIeHnEe 00pa30BATEIbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOT'O 3HAHHWS, CBA3aHHOTO C OMOJIOTHEH,
MEIUIMHON, SKOJIOTUEH, ICUXOJOTUEN, CIIOPTOM WJIM BOEHHBIM JICJIOM.

[Iporpamma no yueoHomy npeamety "buonorus" ga€t npeacraBieHue o HeIu
W 3aj7a4ax U3yudeHus yueOHoro npeameta «buonorus» Ha yriiyOJI€HHOM YpPOBHE,
ompeeNsieT o0s3arenbHOe (MHBAPHAHTHOE) TIPEIIMETHOE COJIepKaHUE, €ro
CTPYKTYPHUpPOBAaHME TIO pa3jieliaM ¢ TeMaM, paclpelelieHhe Mo Kiaccam,
PEKOMEHIyeT TOCIEeI0BATeIbHOCTh M3y4YeHHUs y4eOHOro Marepuaia ¢ Y4ETOM
MEXIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKH Y4YeOHOTO TIpoliecca,
BO3PACTHBIX 0COOCHHOCTEN o0ydarommuxcs. B nmporpamme mo OMoioruu peann3oBaH
MPUHLIUI TPEEMCTBEHHOCTH C U3yYEeHHUEM OMOJIOTUH Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus, Ojarojmaps YeMy MPOCMATpPUBAECTCS  HaAIMpPaBICHHOCTh  Ha
MOCTIEAYIONIee pa3BUTHE OWOJOTHYECKMX 3HAHWM, OpPHUEHTHUPOBAHHBIX Ha
dbopMUpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  DKOJOTHYECKOTO
MBIIICHUS, TIPEJICTABICHUH O 3I0pPOBOM 00pa3e KU3HU, Ha BOCIIUTAHUE OEPEIKHOTO
OTHOIIEHUS K OKPYXKAIOIIel MPUPOIHOM cpene. B mporpamme 1mo OMOIOTHH TaKKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mpeamera «buornorusy B peanusanuu
tpeboBanuiit ®I'OC COO K IUIaHUPYEMBIM JHUYHOCTHBIM, METANpPEIMETHBIM U
MIPEMETHBIM pe3yJIbTaTaM 00y4ueHUs ¥ B JOPMUPOBAHUU OCHOBHBIX BUJIOB Y4EOHO-
MO3HABATEIbHON JIEATEIBHOCTH OOYYaloIIMXCS IO OCBOEHHUIO COJEp>KaHUS
OMoIOTHYECKOr0 00pa30BaHMs HA YPOBHE CPEIHETO OOIIETO 00pa30BaHUA.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHEro odmiero oopa3oBaHUs
3aBepiaeT OUOJIOrnYeckoe 00pa3oBaHue B IIKOJIE U OPUEHTUPOBAH HA PACIIUPEHUE
U yriyOJeHue 3HaHUH 00yJaroIuXxcsi 0 )KUBOM MPUPO/IE, OCHOBAX MOJIEKYJISIPHOM U



KJIETOYHOU OMOJOTHH, SMOPUOJIOTUN M OMOJIOTUU PA3BUTHA, TEHETUKHU, CENEKIINH,
OMOTEXHOJIOTUH, FIBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCA K MOCIHEAYIOIIEMY IOJYyYEHHUIO
Ouonornyeckoro  o0Opa3oBaHMs B By3ax M OpraHu3alusX  CPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyojieHbl OHOJIOTMYECKHE 3HaHMsS O PAaCTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEAEHUS IPUKIATHOTO U IIOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM U 3BOJIOLUUOHHBINM MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, BOJIOLMH OPraHMYECKOro Mrupa Ha 3emiie,
COXpaHeHUs1 OMOJIOTMYECKOro pa3HooOpasus miuaHeTsl. Tak, B 10 knacce u3yyarorcs
OCHOBBI MOJICKYJIIPHOW M KJICTOYHOM OHOJIOTHH, SMOPHOJIOTHH W OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJEKIUH, OMOTEXHOJOTUH U CHUHTETUYECKOW OMoJIoruu,
aKTyaJU3UPYIOTCS 3HaHMSI OOydYaromMXcsi MO OOTaHUKE, 300JO0TMH, aHATOMUHU,
¢dbusunoniorun yenoeka. B 11 kiacce u3yqaroTcsi I3BOJIIOIIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U YueHue o buocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH = 00€CIEUUTh  OCBOCHUE
00y4aroLUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIEH, IPUHIUIIOB U MPaBHIL,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIIETKHU, OpraHu3Ma, IOy,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aclleKTax OMOJIOTHYecKuX 3HaHuM. Jlis
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTHH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHMSI U PA3BUTHS
TOM WJIM MHOM 00J1aCTH OMOJIOTHH, BKJIaI0M OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX
B pPEILIEHUE BAXKHEUITNX OMOJIOTHYECKUX M SKOJOTHUYECKUX POoOIeM.

Lenb n3yuenus yueOnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHTra © NPUOOPETCHHE YMEHHM
WCITOJIB30BATh OTH 3HaHUS B (HOPMHUPOBAHUM MHTEpPEca K ONMpeneiaEéHHON 00IacTu
npo(hecCHOHANBPHOM JAESITENbHOCTH, CBSI3aHHOW C Ouoyoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buonorus» Ha
yrayOon€HHOM ypoBHE 00€CIIeUnBACTCS PEIICHUEM CIIEIYIONTUX 3a0a4:

OCBOCHHE OOYYArONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOT000pa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MUCCIIEIOBAHUSIX B OMOJIOTUH;

O3HAKOMJICHHUE OOYy4YaloMIMXCSd C METOJAMH TO3HAHHUS >KUBOW MPUPOIBI:
UCCJIEIOBATENILCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJIOTMHM W CHHTETHMYECKOM OHOJIOTHM, TMaJICOHTOJOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEIbHOTO TMPOBEJICHUS OMOJIOTMYECKUX HCCIICIOBAaHUN B
nabopatopun W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, JKCIIEPUMEHT,
MOJICIUPOBAHUE);

OBJaJicHUE OOYYaIOIMMUCA YMEHHMSIMHU: CAaMOCTOSITEIbHO  HaXOJUTh,
aHaJM3UPOBAaTh M HCMOJb30BaTh OMOJIOTHYECKYIO HMHGOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKOH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU U  HKOJOTHYECKUMU
mpo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOILICHUIO K OKpPYXKaIoIlel MNpUPOJAHOM cpeae, COOCTBEHHOMY 3JI0POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npodrtakTHKA WHGEKITMOHHBIX 3a00JeBaHNl, TpaBUIa TTOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO M TEXHOTGHHOTO  XapakTepa;, XapaKTepu3oBaTh
COBPEMEHHBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS HHTEUICKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpOIIECC€ 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, TIPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICIOBAaHUH,
peleHusi OMOJOTHYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTMYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCITUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSAM; (DOPMHUPOBAHUE IKOJIOTHUECKOM,



T€HETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTYphl IOBEICHHS B PUPO/IS; MHTETPAIIUN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuobpeTeHne  OOyJaroImMMHCS  KOMIIETEHTHOCTH B pallMOHAIbHOM
PUPOIOTIOIH30BaHUHU (COOTIOICHHUE TTPABIII TOBEACHHUS B IPUPOJIC, OXPAHbI BUJIOB,
KOCUCTEM, Ouocheprl), COXpaHEHHHM COOCTBEHHOIO 3/I0POBbSI U  3JI0POBbS
OKpyXXammux Jojned  (cobmomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaILUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3/laHME€  YCJIOBMM  JUIsI  OCO3HAHHOTO  BbIOOpa  OOyyarolUMUCs
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocJeayoneMy Ipo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WH/IMBUTyaJIbHBIMU UHTEPECAaMU U MOTPEOHOCTAMHU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YPOBHE CpeaHero oo0miero oopasosanusi, cocrabisser 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT6op opraHuzanMoOHHBIX (OPM, METOJIOB U CPEACTB OOydEeHHUS OUOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHEnU(pUKU €ro COJEp KaHHWs U HaIlpaBJIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro  oOpa3oBaHMs B OpraHU3AIMSAX  CPEIHETO
po¢heCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUH OMOJIOTHH HA YTIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOy4YaronMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENHCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENAeTCS yUUTeJIeM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX IMPUPOIHBIX YCIOBHM.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OnoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIC HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OuoJoruv B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosorueil. 3HaueHue OUOJOTHM B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
l'apseit, I'. Mennens, B. U. Bepuanckuit, W. I1. 11aBnos, . . Meunukos, H. N.
Bagunos, H. B. Tumodees-Pecosckuii, k. Yorcon, . Kpuk, /I. K. benses.

Tabmuubl U cxembl: «CBSI3b OMOJIOTMM C APYTrUMHU Haykamuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3alusl,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOH, 9KOCHUCTEMHBIN
(buoreoneHoTuyeckuit), OuochepHswiii. Ilporecchl, TPOUCXOIANIME B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALNU.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3aIMs, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ynbraroB. [IpUunMHBI UCKaXEHUsA PE3YyIbTATOB JKcnepuMmeHTa. [lonsatue
CTATUCTUYECKOTO TECTA.



JleMoHCTpanun

Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKH >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
V3y4EHUS )KUBOU MPUPOJIBD».

O6opynoBanue: 1a0opaTtopHOe 00OPYIOBAHUE JIJIsi TPOBEACHUS HAOIIOICHUM,
U3MEPEHUN, IKCIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB MpH
V3YUYECHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs eAUMHUIA KuBoro. Kcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUH.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHUKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HEeHTpUYTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pazBUTHS METOLOB MUKPOCKOTIUI.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHMKPONPENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAITBHBIX KJIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadus, aektpodope3, auddepeHraIbHoe HEeHTPUGYTHUPOBaHUE,
[T11P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bopna u €€ poJib kKak paCTBOPHUTEIIS], PEATE€HTA, Y4aCTUE B CTPYKTYPUPOBAHHUU KIIETKH,
TeIrIoperysiuud. MuHepanbHble BEIlIeCTBa KIETKH, X Ouosiornueckas pojb. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Oprannueckue BemiecTBa KJIETKH. buomornueckue mnoauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB O6enkoB. CTpyKTypsl OenkoBoi Moinekynbl. [lepBuunas
CTpyKTypa Oenka, MenTHaHas CBS3b. BTopuuHas, TpeTW4Has, YETBEPTHUUHAS



cTpykTyphl. [lenatypamnus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonornyeckue Gpynkmum 6emkoB. [Ipuotnsi.

VYrneBoasl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIMTOCaXapyabl U MOJIUCAXAPUIBI.
OO6mumii 1IaH CTpOeHUS U (PU3MKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunsHo-TUApOdoOHBIE cBOMcTBA. Kitaccudukarus nunuaos.
Tpurnunepunbl, ¢GocPoaumuasl, BOCKH, CTEPOUABl. buomormdeckue QyHKIIAN
munuaoB. OO1Me CBOMCTBAa OMOJIOrMUECKIMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunnossie kucnotel. JJHK u PHK. CrpoeHune HYKIEHHOBBIX KHCIIOT.
Hyxneotuapl. [Ipunnun kommiementapHoctu. I[lpaBwio Yapradda. Crpykrypa
JAHK — nBoiinast cniupans. Mectonaxoxaenue u ouonornueckue pynkuuu JTHK.
Buasl PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietke. /[pyeue nykneozuompughocghamol (HT®). CexkBenupoBanue [JHK. Memoow:
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykTypHas Ouoiiorusi: OMOXUMUYECKHEe U OMoU3NYECKUe UCCICTOBAHUS
CoCTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyl. Mooeruposarue
CMpPYKmypvl U QYHKYUli OUOMONIEKVI U UX Komniekcos. Komnvromepuuiil ousavin u
Opeanuyeckul cCunmes OUOMOJIEKYN U UX HeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yuikunc, P. ®pankinus, O.
Conrep, C. [Ipy3unep.

Hunarpammel: «PacnpeneneHne XMuMAYECKHUX 3JIEMEHTOB B HEKUBOU MTPUPOIEY,
«PacrnipeniesieHue XuMUYECKUX 2JIEMEHTOB B KUBOU MPUPOJICH.

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe opraHu3moBy, «CTpoeHue
MOJIEKYJIbl Oenka», «CTpyKTyphl O€IKOBOM MOJIEKYJb», «CTpOEHHUE MOJICKYII
yriieBoaoB», «CTpoeHHe MOJEKyJl JUNuaoBy», «HyKIenHOBBIE KHUCIOTHDY,
«Ctpoenne Mosnekyibl ATOy.

O6opynoBaHue: XUMUYECKast MOCy1a U 000PyI0BaHNE.

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

JlaGoparopHasi padora «VccnenoBanue HyKJIIEMHOBBIX KUCIIOT, BBIICIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema S. CTpoeHue 1 QyHKIMH KICTKH

Tumnbel KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



CtpoeHre mpoKapuoTHIeCKOM KIeTKu. KneTouHas creHka OakTepuii U apxen.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KileTKH. [TnazmaTuueckas
MeMOpana (Tuiazmanemma). CTpykTypa ImiazMaTHdeckol MeMOpansl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: maccuBHbIN (Audy3us, ooneraéHnas
mud¢ys3us), aKTUBHBIN (NMEPBUYHBIA W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Tonynponuiiaemocts MeMOpaHnbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIUTO3, (aronurto3. Jk301uTo3. Knertounas crenka. CTpykTypa u GyHKUIUU
KJIETOYHOW CTEHKHU pacTeHUM, rpu0oB.

Huromna3ma. [{uto3one. Llutockener. [IBmxeHne nuroriazMbl. OpraHouasl
KJeTkd. OTHOMEMOpaHHbIE OPTraHOM/IbI KIETKHU: dHAoIa3Marnueckas cetb (D11C),
anmapaT [oibpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3auMocss3b
OJTHOMEMOpaHHBIX OpPraHouAOB KiIE€TKH. CTpOeHue IpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuil (arpanysisipHbIN ) SHAOIIA3MATHYECKUI PETUKYIIYM.
CekperopHas (yHkuus annapara ['onbixu. Moougukayus Oenxkos 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame [ o01voxcu. TpaHCHIOPT BEIIECTB B
KjeTke. Bakyonu pactutenbHbIX KieToK. Knerounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKH:  MHUTOXOHJPHH,  IJIACTHUBI.
Ilpoucxoorcoenue mumoxonopuu u naacmuod. Cumouocenes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenune W (yHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHbBIE MIIACTUABI OTOCUHTE3UPYIOIIUX 3YKAPHOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUJI0B KJIETKH. Pubocomsl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmumnogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGosnouka siipa, XpOMaTHH, KapHoILia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumose. Aoephbiil
Mpaucnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).



JleMoHCTpanun

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

Tabmupl u cxeMbl: «CTpoeHHE JYKApUOTHUYECKON KIeTKn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HHE  pacTUTENbHOM  KIeTKW», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

OOopynioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnapaTsl pacTUTENIbHbIX,
YKUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTEPHATBHBIX KIETOK.

JlabopaTtopnasi padora «l3ydeHuEe CTPOEHHS KIETOK pPa3IMYHbIX
OpTaHU3MOB.

IIpakTuyeckas padora «/3ydyeHune cCBOMCTB KJIECTOUHON MEMOpPAHBD.

JlaGoparopnass padora «lccienoBanne mia3mMoiiM3a W JIETUIA3MOJIMN3A B
PACTUTENbHBIX KIIETKaX».

IIpakTnueckas padora «/3yueHne IBUKEHUS HUTOIIA3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NpPeBpaLleHie JHEPIUU B KJIeTKe

AccUMWIALNS U JUCCUMUWIISILIMS — IBE CTOPOHBI MeTabonu3Ma. Tunsl oOmMeHa
BEILIECTB: aBTOTPOMPHBIN M reTepoTpodHBI. YyacThe KUCIOpoJa B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
oOMeHHBIX Tporeccax. DepMEeHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Metabonuzma. DepMeHThI, UX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTaJIu3aTopoB. benku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (HDEPMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIEeTKe. DOTOCHHTES.
AHOKCcUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocoouparoujue
nUSMeHmovl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOImIacToB B mpouecce
dotocunteza. CretoBas u TeMHOBas Gasbl. Pomoovixanue, Cs., Cs. u CAM-munur
gpomocunmesa. [IpoagykTuBHOCTH (hoTOCHHTE3a. BiiusHue pa3nnyHbix pakTopoB Ha
CKOpOCTh (poToCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEeMOCHHTES. Pa3nooGpaszue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuH, >Keae300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxxenus. I[IpoaykTel OpokeHHS U UX
UCIIOJIb30BAHUE YEJIIOBEKOM. AHA3pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30OYAUTEIHN OOJIe3HEH.

AspobHbie OpPTaHU3MBI. Orarbl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbBIN dTaN. [ THMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
npolieccax ononoruyeckoro okucienus. [uknnueckue peakuuu. OKUCIUTEIbHOE



dbochopunupoBanue. Iuepaus memoparnno2o epaduenma npomonos. Cunmes ATD:
paboma npomonnout ATD-cunmaszwi. llpenmymiecTBa a’3poOHOTO MyTH OOMEHa
BEIIECTB Tepe aHadpoOHBIM. D(PPEKTUBHOCTH SHEPTETHUESCKOTO OOMEHA.

JleMoHCTpaIMuA

[Toptpetsr: k. IIpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenerapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmumbr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUT 0O0Men», «brocunTes
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 000pYyIOBaHUE JIsI PUTOTOBICHHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

JlabopatopHasi padora «/3yueHue KaTaIMTUYECKON AaKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl WA KaTajlasbl)y.

Jlabopatopnasi pabGora «/3ydyeHue (HEPMEHTATUBHOTO pACIICIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue 1porieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. Haciiencreennasi uHgopmManus U peaju3anus eé B KieTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHIKN KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOIO CHHTe3a. Peanuszanus HacneAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOI, €ro cBoucTBa. TpaHckpunuus — wmatpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAILIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHokucioT. Ponp pubocom B
OonocuHTe3e Oenka.

Cosepemennvie npedcmasieHusi o cmpoenuu 2eHog. OpraHusalus TeHOMa y
MPOKAPUOT U IYKApHUOT. Peryinsiusi akTUBHOCTH T€HOB Yy MpoOKapuoT. I'mmores3a
onepoHa (®. Kako0, XK. Mano). Monexynapuvie mexanusmovl IKCHpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomoul 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. Kietounslit romeocTas.

Bupycel — HekiieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHE
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. KusHeHHbIll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0051eBanms 4enoBeka, )kuBOTHBIX, pacteruii. CIT1J], COVID-19,
COI[MAJIbHBIE U MEIUIIUHCKUE MPOOJIEMBI.



Buoungpopmamuxa: unmeepayus u anamuz oonvuiux maccugos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JleMoHCTpaIMuA

[Toptpetsi: H. K. Konbios, /. Y. IBaHOBCKUIA.

Tabmuubr u cxembl: «brocunTes O6enkay, «I'eHeTHYeckuit Kom», «BUpPyCh»,
«bakTepuodarmy.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKuzHeHHBIH HUKJ KJIETKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. Wurtepdaza u  mMutos.
Oco0OeHHOCTH TMpOLIECCOB, MpOTEKawIMUX B HHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTUUECKUI) TIEPUOIbI UHTEP(DA3HI.

Martpuunsbiii cunre3 JHK — pemnukanus. Ilpunnuner perumkannun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexannsm permmkanuu JIHK. Xpomocomel. CtpoeHue xpomocoM. Tenomepsl n

TeroMepaza. XpPOMOCOMHBIA HaOOp KIETKM — KapuoTUIll. JIUMIouaHbld W
rariouaHbelid  HaOOpbel  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [losoBbie
XPOMOCOMBI.

JHenenue kietku — MuTo3. CTauu MUTO3a U POUCXOISIIIINE B HUX MPOIIECCHI.
Tunel Muto3a. KapnokrHes u nuToknHe3. bruosornueckoe 3Ha4ueHUE MUATO3A.

Perynsinus MUTOTHYECKOrO IUKIA KJIETKH. [IporpamMmmupyemasi KieTouyHas
rubesnpb — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TeHOMHKA. Mexanusmol
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu kKiemox. «lL{ugpposas
KliemKkay» — ououngopmamuyeckue Mmooeiu QyHKYUoHUpOBaAHUs KIemKU.

JemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKWM3HEHHBIM IMKII KICTKW», «MmuTO03», «CTpoeHHe
xpomocomy, «Pemmkamusa JHK».

O6opyoBaHuEe: CBETOBOM MHUKPOCKOT, MUKpOIIpernapathl: « MUTO3 B KJIETKaX
KOpEIIKa JIyKay.

JlaGopaTtopnass  pabora «3yyeHne = XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpenapaTaxy.

JlaGopaTopHnasi pabora «HaGmroieHrie MUTO3a B KJIETKaX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoeHue u GyHKUMH OPTaHU3MOB

buonornueckoe pa3HooOpasue OpPraHU3MOB. OnHOKIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.



Oco0eHHOCTH CTPOCHHUS U JKU3HEIEATEIHbHOCTH OHOKIETOYHBIX OPTaHU3MOB.
baktepuu, apxeu, OJAHOKICTOYHBIC TPHOBI, OJHOKJIETOYHBIE BOAOPOCIH, APYTHE
pOTUCTHI. KOJIOHHAIbHBIE OPTAHU3MBL.

B3auMocBsA3p 4YacTel MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl M
cucTeMbl opranoB. Opranusm Kak e1uHoe uenoe. I'omeocras.

Tkanu pacteHuid. TUIIBI paCTUTENIBHBIX TKAHEW: 00pa3oBaTeIbHAasl, TOKPOBHAS,
POBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpoeHHs, (DyHKUUNA U
PacIIOIOKEHUA TKAaHEH B OPraHaX pPacTEHUM.

TKaHU JKMBOTHBIX M 4e€lIOBEKa. THIBI XKUBOTHBIX TKAaHEW: JIIUTEIUAIIbHAS,
COEMHUTENbHAs, MbllleyHas, HepBHas. OCOOEHHOCTH CTpPOEHUs, (PyHKUMHA U
PACIIOJIOKEHUS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHple M TeHEpaTHMBHBIE OpraHbl pacteHud. OpraHbl u
CUCTEMBI OPTaHOB JKMBOTHBIX U yeaoBeKa. DyHKIMKA OPraHOB U CUCTEM OPIaHOB.

Omnopa Ttena opranu3zMoB. Kapkac pacreHuii. CkeneTsl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUM cKesleT. CTPOEHUE U THTIBI
COCIMHEHNS KOCTEMN.

JIBrokeHue  OpraHm3MoB.  J[BHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTIOKJIETOUHBIX pPaCTEHUIL:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbllieyHas cucreMa. Pediekc. CkeneTHble MBIIIIBI U UX padoTa.

[Intanue oprauu3mos. [lornonieHre BoApl, yriaeKUCIOro raza 1 MUHEpaIbHbIX
BellecTB  pacTeHussmu.  [Iutanme  KUBOTHBIX.  BHyTrpumosoctHoe  u
BHYTPHMKJIETOYHOE MHILEBapeHre. [IuTaHue NO3BOHOYHBIX JKUBOTHBIX. OTHenbl
NUIIEBAPUTENILHOIO TpakTa. IlumeBapurenbHble kenesdbl. IlnmmeBapurenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue ;xuBOTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIxaTrenbHasi IOBEPXHOCTb.
XKabeproe u néroynoe npixanue. J{pixaHrue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JpixarenbHass cuUcTEMa YelOBEKa. MeXaHM3M BEHTWISILUU JIETKUX Yy NOTUL H
MJIeKoUTaromux. Perynsius apixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucTtemMa IIO3BOHOYHBIX JKMBOTHBIX UM 4enoBeka. Cepare,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOpalieHus. IDBOJIOLHOHHbBIE
YCIIO)KHEHHUS CTPOEHUSI KPOBEHOCHOI CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. Pabora
cepala v €€ peryJisius.

Breinenenne y oprann3smMoB. Beijenenue y pacteHuil. Beinenenre y ’KUBOTHBIX.
CokpatutensHble Bakyoau. Oprasbsl BbiaenieHusd. PunbTpanus, CEKpenus u



oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl PaOOTHl OpraHoB BbiAeneHUs. CBs3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIIACIMTENBHOM cHUCTEMaMu. Beiaenenue y
MO3BOHOYHBIX >KUBOTHBIX U 4enoBeka. [louku. Ctpoenue u QpyHKIHOHHUPOBAHUE
He(dpona. OOpa3oBaHUE MOYH Y YEJIOBEKA.

3ammTa y OpraHu3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3mMoB. CHOpBI
OaKTepHil M LUCTHI MPOCTENIIMX. 3alI1UTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3allIUThl. OUTOHIINIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX NPOU3BOJHBIE.
3amura opranu3ma oT OoinesHeil. IMMmyHHast cuctema denoBeka. KieTouHblili u
TYMOpPJIbHBIA MUMMYHHUTET. Bpokn€HHbI U npuoOpeTéHHbIN crenuduueckuit
UMMYyHUTET. Teopust KIOHaNIbHO-ceIeKTUBHOro mmmMmyHutera (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUII.

PazgpaxkxumocTte ¥ peryisius y OpraHusMoB. PasgpaxumMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. PazapakumMoCTh U perynsuns y paCTEHUN.
PocroBble BelecTBa U X 3HAYCHHUE.

HepBHasg cucrema u pediekTopHas peryjasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIBl. DBOILINOHHOE YCIOKHEHNUE CTPOCHNS HEPBHOM CUCTEMBI Y
AKUBOTHbIX. OTJENbl TOJOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pediexc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus U SHAOKPUHHAsA CUCTEMA JKMBOTHBIX U YEJIOBEKA.
JKenesbl 3HAOKPUHHON CUCTEMBI U KX TOPMOHBIL. J[eiicTBHUE TOPMOHOB. B3anmMOCBsI3b
HEPBHOM U SHIOKpUHHOM cucteM. [ unoranamo-runoduszapHas cucrema.

JemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUHBIE BOJIOPOCIN», «MHOTOKIETOYHBIC
Bojopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpOEHHE
HaceKoMbIX», «TkaHu pactrenuit», «KopueBbie cuctembl», «CTpoeHue ctediisy,
«CTpoeHue NHUCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEJET 4YeIOBEKa»,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BplgenurenbHas cuUcTeMay, «DHIAOKpUHHAsA cucteMa», «CTpOCHHME MBIIIIbDY,
«Ammynuter»,  «Kumieunonosoctueie», «CxeMa  NUTaHUA  PACTECHUI»,

«KpoBEHOCHbIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHue maHapun», «BHyTpeHHee CTpOEHHE IOKIEBOro uepss», «HepBHas
cuctema pbeio», «HepBHas cucrema ssarymkm», «HepBHas ~— cucrtema
npecMmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrema
MIIeKONUTaoIuMX», «HepBHas cucrema yenoBekay, «Peduexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENApPaThl OJHOKIETOYHBIX
OpraHMW3MOB, MHUKPOIpPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacieruieHns Kpaxmaina U OeNKoB Mo 1eicTBUEM (EepMEHTOB, 000PYAOBAHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEe paCTCHHI.

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHas padora «/3ydeHrne OpraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkenue. [lomoBble kieTkn, WM rameTtel. Meio3. Craauu
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzapoasiiieBoe pa3Buthe. ['ameToreHes y »kMBOTHBIX. [1070BBIE JKEE3bl.
OO0pazoBaHue ¥ pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBryallbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIIOTHUS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghocenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobdnenue. bracmyna, munsi
onacmyn. OCOOCHHOCTH JAPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3akyanka TUlaHA CTPOCHHUSI JKMBOTHOTO KAaK  pe3ybTaT HUEPAPXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCcKOe 3HAYEHHE NPSAMOIO0 M HENPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [lepropl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
YKW3HEHHOM IuKIIe pacTeHuid. OOpa3zoBaHue CIop B mpolecce Melosa. ['amerorenes
y pactenuil. Oma010TBOPEHHUE U PA3BUTHUE PACTUTEIBHBIX OpraHu3MoB. [[BoiliHOE
OIIOZIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpersr: C. I'. HaBammn, X. llIneman.

Tabnmuupl 1 cxembl: «BereraTuBHOe pasMHOXKeHUE», «TuIbl Oecrnoioro
pasMHOXeHUA», «Pa3MHOXKEHHE XJIAMUAOMOHAIBD», «Pa3MHOXEHUE OJBIJICHBDY,
«Pa3zmHOxeHue runpe», «Meito3», «Xpomocombl», «I'amerorenes», «CTpoeHue
ANIEKIETKH M criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthme wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3zButne narymkw», «J/IBOMHOE OIUIONOTBOPEHHE Yy ILIBETKOBBIX PACTEHUN,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JABYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM KanycCTbl», « KU3HEHHBIN UK MXa», « KU3HEHHBIN LIUKJI TATTOPOTHUKAY,
«KU3HEHHBIN IIMKJI COCHBI.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOMNpenaparbl SHULEKIETOK H
CIIEpMAaTO30U10B, MOJENb «L MK pa3BUTHS JISATYILIKID.

JlaGopaTopHas padora «/3ydeHne CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOITpEernapaTax».

IIpakTuyeckass padora «BrplsiBieHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUSI BBICIINX
PaCTEHUI».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

HcTopust cTaHOBIEHUS U PA3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. te ®pusa, T. Moprana. Posib 0T€UEeCTBEHHBIX YYEHBIX B Pa3BUTUU T'€HETUKHU.
Pa6oter H. K. KonsrioBa, H. M. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
1O. A. ®unmunuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIEC TEHETUYECKHUE MOHATUSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.
OCHOBHBIE ~ METOJBI ~ TE€HETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYISIPHO-TEHETUUECKHIA.



JleMoHCTpanun

[Toptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. J[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

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

Jlabopatopuast paGora «/Ipozoduna Kak OOBEKT TEHETHYECKHUX

HUCCICIOBAHUN.
Tema 12. 3aKoHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBpili 3akoH MeHaenss — 3aKoH

ennHooOpa3ust rTHOpUI0B nepBoro nokojeHus. Ilpasuno nomuHupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAaCIICIUIEHUs NPHU3HAKOB. LlUTONOrMYeckue OCHOBBI
MOHOTMOPHIHOTO CKpelBaHud. [ unores3a 4ucToThl raMer.

AHanusupyroniee ckpenBanue. [IpoMeKyTOUHBI XapakTep HAaclIeJOBaHU.
Paciueruienre npu3HaKoB IIPU HENIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HaCJEeI0BaHUs TPU3HAKOB. LlUTOIOrMYecKre OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUS.

CuemnieHHoe HacienoBanue npuszHakoB. Pabotel T. Moprana. CueniieHHoe
HACJICJOBAHUE TI'€HOB, HApYILICHWE CLEIUICHUSA MEXAy I'e€HaMH. XPOMOCOMHas
TEOPUs HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTaMETHBIM M TETEPOraMeTHBIM IMOJI. ['eHeTnueckas
CTPYKTYpa IIOJIOBBIX XpOMOCOM. HacnenoBanue pu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommniementaprocts. Onucras. [lonumepus.

['eHeTHYECKMI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(GU3MONOTMYECKUX  TMPOIECCOB, TMOBEIEHUS W  KOTHUTUBHBIX  (DYHKUUH.
['eHeTHyecKkre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3UH
— TapasuT» U «XO3IMH — MHUKpoOMOM». ['eHeTMueckue acnekTbl KOHTPOIS U
M3MEHEHUS HACJIeICTBEHHOW MH(OpMAIMU B TOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsr: . Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
Mennens», «AHamuM3upymollee CKpeluBaHue», «HemomHoe noOMUHHUpPOBaHHEY,
«CuersieHHOe Hacle/l0BaHWe MPU3HAKOB Yy Jpo30duibl», «l'€eHeThka moyay,
«Kapuotun uenoBeka», «Kapuotun apozodpunby, «KapuoTtunm MOTHIBD,
«MHOXECTBEHHBIN allJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMU 3aKOHOB €IMHOOOpasws
ruOpUJIOB TEPBOr0 TMOKOJICHMS W PAcIlCIUICHUs TMPU3HAKOB, MOJAENb IS



JEMOHCTpPAllMM 3aKOHA HE3aBUCMMOIO HACJIEAOBAaHMUS IMPU3HAKOB, MOJEb I
JIEMOHCTPAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckass padora «l3ydyeHue pe3yabTaTOB  MOHOTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

IIpakTuyeckass  paGora  «l3ydyeHue  pe3yslbTaToB  JUTHOPUIHOIO
CKPEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpOBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHAS.

MopaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAU(PUKAIMOHHON M3MeHYnBocTH. HopMa peakiuu npusHaka. BapuarmioHHbIN
psan u BapuarmonHas kpuBasi (B. Moranncen). CoiicTBa MOIU(PHUKAIIMOHHON
M3MEHYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATUBHON N3MEHUYUBOCTH B CO3JaHUH
Tr€HETUYECKOr0 pa3Hoo0pas3us B Mpejiesiax 0JJHOro BUA.

MyTanmonHas M3MEHYMBOCTh. BuUIbI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHAYUUMPOBaHHbIE MyTauuu. SnepHsle U
HUTOIIa3MaTuYeckre MyTtanuu. CoMaTUYECKUE W TMOJIOBble MyTauuu. [IpruunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, PpOIb INUSEHEMUYECKUX Hakmopos 8
HAc1e008aHuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JdemoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuet u  cxeMbl: «Buael  um3MmMeHUMBOCTHY», «MoauduKalmoHHAs
U3MCHYHUBOCTHY, «KomOnnaTtnBHas U3MCHYHUBOCTHY, «Meiio3y,
«OmonoTBopeHuey, «I eHeTndeckue 3a0oieBaHus YeIoBeKay, « Buasl MyTammii.

OO6opyioBaHuE: XUBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlabopaTtopHas padora «HccnenoBanne 3aKOHOMEpPHOCTEN
MOAU(PUKAIMMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMoOHHOTO psga U
BapUAILMOHHON KPUBOMY.



IIpakTuyeckas padora «Myranuu y apo3o¢uiasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun uvenoBeka. MexayHapoaHas mporpamMma HCCIEAOBaHUS T'€HOMA
yenoBeka.  MeToabl  M3y4eHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananu3a. HaciaencTBeHHbIe 3a00sIeBaHUs YesloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oone3HM 4YelnoBeKa. boJie3HM C HACIEACTBEHHON MPEepacioyioKEeHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueCckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peITaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKaroleh cpeanl. ['eneTnueckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesjoBekay, «I'eHeTnyeckue 3a001€BaHUs YEIIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesrekuusi OpraHu3sMoB

JlomecTukanus u cenekuust. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOTr0OOpa3us KyJIbTYPHBIX
pacteHui. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TTOPOJI ) KUBOTHBIX. COPT,
opoja, mTaMM. 3aKOH TOMOJIOTUYECKUX PAJIOB B HACIEICTBEHHOW M3MEHUYMBOCTH
H. Y. BaBumnosa, ero 3HaueHue JJIs CEISKITMOHHON pabOTHI.

Metoapl cenekunoOHHONW paboThl. M CKycCTBEHHBIM OTOOp: MacCOBBIA U
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIILIO OIICHKU
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMonIsio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOM  paboThl.
PanmnanoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYyPHBIX
dbopm opranusMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS U METOJIOB
pexomOuHanTHBIX JIHK 1151 mostydeHust iCX0JHOTO MaTepuaia Jjisi CeIeKIUH.

[Tomyuyenue MTOJIUTLIIOUIOB. BryTtpusnnoBas THOpUIN3AIINS.
brnuskopoAcTBEHHOE — CKpemmMBaHWe, wid  WHOpuauHr.  HepoacTBenHoe
CKpelnMBaHue, Win ayTopuauHr. ['erepo3uc u ero mnpuduHbl. lcmomb3oBanue
rerepo3uca B cenekuuu. Otmanénnas rulGpuauzauud. [Ipeogonenue Oecruioaus



MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKITUN PACTCHUI U )KUBOTHBIX. «3e1éHas
DpesoIoYUAY.

CoxpaHeHure U U3y4eHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX POJIMYEH I CO3JIaHUS HOBBIX COPTOB M THOPHUIOB CEIIbCKOXO3SUCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u ynpasieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX  HCUBOMHBLIX 6 UYEeAdx VIyduleHusl
cywecmseyomux U co30aHus HOB8bIX NOPOO, JTUHUU U KPOCCO8, 8 MOM 4Yucie C
NpUMEeHeHUeM COBPEMEHHBIX MeMO008 HAYUHBIX UCCIe008AHUL, NepedosblX uoell U
NnepCcneKmuBHbIX MexHON02U.

JlemoHcTpanuu

[loptpers: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuiel 1 cxeMbl: «L{eHTpbI TPOUCXOKICHUS 1 MHOTO00pa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHOW M3MEHUYHMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTubpuauzanusy, «MyTtaresesy.

JlabopaTopHast pabdora «/3ydeHne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAITHUX KAUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOAO0B CEICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUII».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHUSI CEJIEKIIMUM PACTEHUN U
JKMBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATCNIbHBIA YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIabOpaTOpHIO
arpOyHUBEPCHUTETA WIIM HAYYHOTO IICHTPA)».

Tema 16. BuorexHo0rusi U CHHTeTH4YEeCKasi OMOJIOTH S

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBbIE U TKAHEBBIC
KYJIBTYPHI, MHUKPOOPTAHU3MBI, 170.4 XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHSI:  XJICOOMEeUeHHUEe, TMONYyYCeHHUE KHCJIOMOJIOYHBIX IPOYKTOB,
BUHOJiEMEe. Mukpoouosornuecknii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKHUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTUM M MHCTPYMEHTOB LICJICHAIIPABICHHOTO U3MEHECHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIE€JIBIO MOJYYEHUS] OPTAHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIIHNECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.

Knerounass mHxeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUH U
KUBOTHBIX. Kpuobanku. Comarudeckass TruUOpuUAM3alMS H  COMAaTHYECKUN
sMOpuorene3. lcnonb3oBaHue TramiouoB B CEJIEKIUH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonv3osanue MOHOKIOHANbHBIX U NOJUKTIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE. PeKOHCTpyKIus
AMLEKIETOK U KJIOHUPOBAHUE >KMBOTHBIX. METO/I TpaHCIUIAaHTALUU SIAEP KIIETOK.



Texnono2uu 0300po6nenus, KyabmueUupo8arus u MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHXXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHcTpyupoBanue pekomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JloCcTuxkeHus U MepCIeKTUBBI XPOMOCOMHOM Y TEHHOW MHKEHEPUH. JKOJIOTHYECKUE
Y 3TUYECKHUE NPOOJIEMBbl TEHHOW WHKEHEPUU.

Menununckue 6uorexHonoruu. [loctrenomuas mudposas meaumunaa. [TLP-
JMAarHoCTUKa. MeTa0oJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YeJOBEKAa JJISI OLIEHKH COCTOSIHUS €ro 3740pOBbs. M CNONb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHure BEKTOPHBIX BAaKIMH C LEJNbI0 00OecredeHuss KOMOMHHUPOBAHHOMN
3amuTel OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢bynkunonupoanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOIMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuu

Tabmunp! 1 cxemsl: «Vcnoap30BaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POU3BOJCTBEY, «KileTouHas nHkeHepus», «I eHHast HUHKEHEPUs».

JlaGopaTopHnasi padora «/3yueHre 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

IkcKkypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJUTENIbHAA CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONMUOHHBIX INpeEACTABJICHUNA B
ouoJiorumn

OpomononHas Teopust Y. JlapBuHa. Ilpeanochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp 1 Hay4dHas gearenbHocTh Y. JlapBrHa.

J{Brokynye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBUHY (BBICOKast HHTEHCUBHOCTD
pa3MHOKEHUS ~ OpPraHU3MOB, HACJEACTBEHHas HM3MEHUYMBOCTh, OopbOa 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).

Odopmiienne cunterndeckorr Tteopuu sBomonuu (CTD). HelTpanbhas
teopust dBomonuu. CoOBpEeMEHHass OBOJIONMOHHAS  OwWojorus. 3HAYCHHE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpaMu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosne, Y. lapBun, C. C. YerBepuxosn, 1. U. lImansraysen, Ix. Xonneiin, 1. K.
benses.

Tabnuib! u cxembl: «CucreMa sxuBoit mpupo s (o K. JIunuero)», «JlectHuna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (GopMupoBaHus NMPUCITIOCOOTICHUN Y
pacTeHull U *KUBOTHBIX (0 Jlamapky)», «Kapra-cxema mapipyra myremectBus Y.
HNapsunay, «Haxomkm Y. JlapBuna», «DopMbl OOprOBI 3a CyIIECTBOBaHHUEY,
«IToponbl romy6Gei», «MHoroodpasue KyJIbTypHBIX (OpM KamycTbl», «Ilopossl
JIOMAIIIHUX >KMBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHJIOB (o Y. [lapBuny)»,
«CxeMa COOTHOLICHUS ABWXKYIIMX CHJI 3BOMIOUUN», «OCHOBHBIE IOJOKEHHS
CUHTETUYECKON TEOPUH 3BOJTIOLIHI.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[Tommynsinus Kak 3J€MEHTAapHAasl €QUHULIA 3BOMIOUUA. COBPEMEHHBIE METOBI
OLICHKM TEHETUYECKOrO pa3HOOOpa3usi M CTPYKTyphl mnonyisinuid. M3Mmenenue
reHooH/a TOMYJSUUUA KAaK 3JIEMEHTAPHOE 3BOJIOLHMOHHOE SBJIEHUE. 3aKOH
reHeruueckoro paBHosecus [x. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpeld reHoB — ciydaiiHbie
HEHaIpaBJICHHbIC U3MEHEHUS YacTOT aJljIesiel B monmysanusix. IHPexT ocHOBATEIIs.
Ippexm b6ymoirounozo eopaviuika. CHUdMCEHUE 2eHemu4ecKko2o pa3zHooOpa3usL:
npuuunsl u creocmsusi. llposenenue s¢pgpexma opeticha eeno6 68 6ONLUWUX U MATLIX

NONYIAYUSAX. Murpanumu. N3onsauus MOIYJISALIUI: reorpadguieckas
(mpocTpaHcTBeHHAs ), Onoorndeckas (penpoayKTUBHAs).
EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAOIIMIMA
(nm3pyntuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUAIBHOTO
MOBE/ICHUS KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yibTaT  MHKPOIBOJIOLUU.
Bo3HuKHOBEHKE NPUCTIOCOOJIEHUN Y OPraHu3MOB. ApoMop(O3bl U UANOAIANITALIUH.
[Tpumepsl TprcnocobIeHUH y OpraHu3MoB: MOp(hOoIoruyeckue, PU3noI0oru4ecKue,
Onoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumgooOpazoBaHue Kak pe3yibTar
MUKpO3BOJIOIMU. M3omsamus — kiatoueBoil (aktop BumooOpazoBanus. [lytu u
CIIOCOObI BUJ1I000pa30BaHMUS: aJJIONaTPUYECKOe (reorpaduueckoe),
CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIOnIM3anus,
rudpuansaiys). JJMTenbHOCTh 3BOIIOIMOHHBIX MTPOLECCOB.

Mexanu3mbl GOPMUPOBAHKS OMOJIOTHYECKOTO Pa3HOO0pa3Hsl.



Pouib 3BOMIOLIMOHHOM OHOJIOTHH B pa3paboTKe HAyYHBIX METOJ0B COXPAHEHHUS
OouopazHooOpaszusi. MUKpPOIBOJIONKUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOUOTHKAM U CTIOCOOBI OOPHOBI €
HEW.

JdeMoHCcTpaMu

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

Tabmuplt 1 cxembl: «MyTallMOHHass HW3MEHYUBOCTHY, «[lomymsimonnas
CTPYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapan—BaiinOepray, «IBuxymue
CWJIBl ABOJIIOIUNY, «IKOJOTHYEcKass M30JSAUs MONYyJIAlUi ceBaHCKOU (openny,
«I"eorpaduueckast U30IAIUs TUCTBEHHUIIBI CHOMPCKOM 1 TMCTBEHHUIIBI JAyPCKO»,
«IlonynsIIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB U KEepTB», «Cxema JIeHcTBUS
€CTECTBEHHOT0 0TOOpay, «@opMbI OOpPHOBI 3a CcylllecTBOBaHUEY, « MHyCTpHUanbHBbIMI
MenaHnu3zM», <« OKuBble — uckomaembie»,  «IIOKpOBUTENBCTBEHHAss  OKpacka
KUBOTHBIX», «lIpemynpexpaaromas OKpacka 3KHBOTHBIX», «DU3HOIOTHYECKUE
apantaiun», «lIpucnocoONEeHHOCTh OpPraHu3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kputepuu Buaa», «Bunpl-nBoHuKn», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BU1000pa3oBanus», «I eorpaduueckoe BUA000Opa3oBaHue TPEX BUAOB JIAHIBIIICH,
«DKO0JIOTUYECKOE BUA000pa3oBaHUE BUAOB CHHULY, «l[lonurmmouasl pacTeHHiD,
«KamycTHO-peneuHblil ruopumy.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI] U
3Bepel ¢ mpuMepaMu pa3IMuHbIX MPUCIOCOOIECHUM, YyUesia MTUIl U 3BEPEU pa3HbIX
BHUJIOB, TepOapum pacTeHWH OJU3KHMX BHIOB, OOPA30BABIIMXCS Pa3IMYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIecHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIaY.

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCThY.

Jlabopatopnass pabora «CpaBHeHHWE BHJIOB 1O MOPQPOIOTUUESCKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoIOLMS U €€ pe3yibTaThl

Metonbl  M3yueHHS MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: oHBoioiuu. IlepexonHeie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue metonsl u3yueHus sBoironuu. CpaBHeHHe GIOpBl U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emnu. Buasbi-
SHAEMUKHU U PETUKTHIL.

OMOpPHUONOrHMYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YyUEHUS
IBONIIOLMU. ['€HEeTMYeCKME MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbI.
Pynumventapubsle  opraHbl M araBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUEHUS IBOIIOLUU. | OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTallUH U 3BOJIOLUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanieckuii, @. Mrosiep, 3. ['ekkeb.

Tabnuubl 1 cxembl: «DUIOTEHETUUECKUN sl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedans»,  «Punnodurer»,  «CeMmeHHbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emiun», «pei) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M AaHAJIOTWYHBIE OpraHb, «PyIuMeEHTB,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaITpaBJIEHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMBIX OCTATKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PyJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpencTaBlIeHUs O 3apPOKICHUU KU3HU (KPEAMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHU )KU3HU U €€ ONpoBepKeHHe ornbiTamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIOTHA.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTB n3 HeopraHnnudeckux. Omeir C. Mumiepa m I'. Opm.
O6pazoBanue noaumMepoB u3 MoHoMepoB. KoarepBarnas runote3a A. . OnapuHa,
runore3a mnepBuuHoro Oynbona Jlx. XompaeiliHa, reHeruuyeckas rumnore3a [
Ménnepa. Pu6osumer (T. Yek) u rumoteza «mupa PHK» VY. T'mnGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MmeTobl €€ n3ydeHus. MickonaeMble OpraHu4eCcKUe OCTAaTKU.
['eoxpononorust u e€ meroapl. OTHOCUTENbHAs U aOCOJIOTHAs T€OXPOHOJIOTHUS.
['eoxpoHoIOrMYecKas MIKaia: 30HbI, 3pbl, IEPUOJIbI, STTOXH.

Havanenbie 3Tanbl OpraHM4eckor »HBOJIOLMU. [losiBIIEHME W ABOMIOIUA
NEPBBIX KJIETOK. DBONIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMmeHHbIe MUKPOOHbIE OMOIIJIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3yKapUOTHI.



[Tpoucxoxaenue s3ykapuoT (CUMOUOTeHe3). DBOTIOLNOHHOE MTPOUCXOKACHHE
BUpPYCOB. lIponcxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pactenuii Ha cyumry. IlosiBlIeHHE CIIOPOBBIX PACTEHUW W
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIOLMH >KUBOTHOTO Mupa. OCHOBHbIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. KU3Hb B BOAE. DBOIIOLHUS MTO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MICKONUTAOUIMX U
ntuil. [lpunuun kimodyeBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo30M, Me3030H, kaiiHo301. OO0111ast XapaKTEpUCTUKA KJIUMMAaTa U T€0JIOTHYECKUX
npoueccoB. [losiBieHnEe U paciBET XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa3oBaHUE:
€ro yCJIOBHUS U BIMSHUE HA ra30BbIil COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobenHoctu. [Ipobnema coxpanenus 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHumdyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JemoHcTpanuu

[Toptpetsi: @. Penu, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuiel u cxemsl: «CxeMma omnbita @. Penny», «Cxema onwita JI. [Tactepa no
M3YUYEHHUIO CaMO3apoKJIeHUs *Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl ~ HEOPraHWYECKOW  3BoOUUN», «['€oXpoHOJIOrMYecKas — IIKaiay,
«HauanpHble 3Tanbl OPraHUYecKoi 3BOMIOIUNY, «CxeMa 00pa3oBaHUS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIETOUHBIE BOAOpoCHN», «Mxu», «llamopoTHukm», «l'onocemeHHbIE
pactenus», «Opranbl IBETKOBBIX PACTEHUI», «CXxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(do3bl KUBOTHBIX», «IIpocTeitmmey», «Kumeunononoctueiey, «llnockue
yepBu», «YUneHuctonoruey, «PpiOb», «3eMHOBOAHBIEY, «lIpecMbikaromuecs»,
«Itnuey, «Miekonuraromue», «Pa3Butre xKu3HU B apXEUCKOU 3pe», «Pa3Butue
)KU3HH B TMPOTEPO30OUCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3per,
«Pa3BuTre KU3HU B ME3030MCKOU 3pe», «Pa3BuTHE )KM3HNU B KaHO30HMCKOM 3pey,
«CoBpeMeHHas cucTeMa OpraHuYeCKOro MUpay.



O6opynoBanue: repbapuu pPACTEHWN Pa3IWYHBIX OTMAEIOB, KOJIICKIIUH
HAaCEKOMBIX, BJIQXKHBIE MTPENapaThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOXKUX, CKEJIEThI TO3BOHOYHBIX )KUBOTHBIX, Uydelia NTUL U 3BEPEH, KOJUIEKIIUU
OKaMEHEJIOCTEW, TOJIE3HbIX MCKOIMAEMbIX, MYJSKH OPraHUYECKUX OCTATKOB
OpTaHU3MOB.

BupryaiabHas sadoparopHasi pabora «MonenupoBaHue onbIToB Muiiepa—
FOpu 1o n3ydenno abMOreHHOTO CUHTE3a OPTaHUYECKUX COSMHEHUI B IEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/3yueHue M omnuMcaHuWE HMCKONAEMBIX OCTAaTKOB
JTPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «l3ydyeHne OCOOEHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTHyeckas padora «/3yueHne ocoOOEHHOCTEN CTPOEHMSI MTO3BOHOUHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIOIeHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOIIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOUCXOKICHHM YEJIOBEKA. PenmrmnosHsle
B033peHU. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJNOBEKA C  JKUBOTHBIMU:  CPaBHUTENIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31U07I0T0-OMOXUMHUYECKHUE,
noegeHueckue. OTINYMS YeJIOBEKa OT )KUBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((pakToOpbl) aHTPONOreHe3a: OMOJIOruYecKue, COllualbHbIE.
CooTHolIEHNE OMOJOTUYECKHUX U COLIMATIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIE CTaJUU aHTpOIOTeHe3a. PaHHME uenoBeKOOOpaszHble O00E3bSHbBI
(TIPOKOHCYJIBI) ¥ pAHHUE MTOHTHJIBI — OOITHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JMo/1e. ABCTPaJONUTEKU — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJICHUS OpYAUN TpyAa. YemoBeK MpAMOXOISIINN U IEPBbIA BBIXO JIIOIEH 32
npenensl Appuku. YenoBek reifenboepreckuii — o0 npeok HeaH AepTaaIbCKOro
YEJIOBEKA M YEJIOBEKa pa3symMHOro. YeloBeK HEaHIEPTANIbCKUM KaK BHJ JIKOJEH
XOJIOHOTO KJIMMara. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA, JIECHUCOBCKHM
YeJIOBeK, OCBOEHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneorenermka u
MaJ€OreHOMHKA.

OBOMIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTalmoHHBIH Tporecc U noaumopdusmM. [lomymsiuoHHbIE BOJHBI,
npeiid reroB, murpanus U «3(pQPexT ocHOBATENS» B MOMYNALMIX COBPEMEHHOTO
YEJI0BEKA.



Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBporeoniHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs]),  MOHTOJOUAHAs
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YeloBeKa IO IJIaHETe.
EnuHcTBO  4yenoBeuecknx  pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusinue reorpaduueckoit cpeapl u Aperida reHoB Ha MOP(HOIOTHI0 U (PU3HOIOTHIO
YeJoBeKa.

MexaucuuiuinHapHbple  METoJbl B (u3nuyeckor  (OMOJOTHUYECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS  AHTPOIOJOTHS U MAJCOaHTPONOJIOTHS
YeJIOBEUECKUX NOMyJsiuui. buoconnanbHbple HCCIEeNOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanumn

[Toprpersr: Y. lapBun, JI. Jluku, 4. S. Porunckui, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToIbl aHTpONOJ0run», «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKEJEeT IIMMIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «YemoBek  ymensli», «Yenoek
IPAMOXOAAIIMIY, «JleHucoBckuid yenoBek» «Heanaepraneup», «KpoMaHbOHIBDY,
«IIpenku yenoBeka», «Tarbl HIBOJIFOLUN YEJTOBEKA», «Pacel yenoBeka.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYpbl ~TIPEIKOB 4YeloBeKa, penpoaykuuu (pororpaduu) KapTuH ¢
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMHM TPOMCXOXKJICHUSI YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOTAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
Yyepera 4eJI0BeKa U Yepera IMUMIIaH3€e, MOJENb KUCTH YEJIOBEKA U KUCTH IIMMIIaH3e,
MOJEIH TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aalTalNil YeIIOBEKay.

Tema 6. Jxkojgoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAOPTrAaHU3MEHHBIX CHCTEM C OKpY KaloLiei cpenoi

3apoxaeHue U pa3BuTHe dKkojoruu B Tpyaax A. 'ymOonbara, K. @. Pynwe, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3znenst u 3amauu
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.

Metonbl 3kosoruu. IloneBble HaOMOAEHUS. DKCOEPUMEHTHI B DKOJIOTHU:
NpUpOAHbIE W JilabopaTopHble. MoJenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKPYXAIOIIEH CPeIbl: TOKAIbHBINA, PETUOHATBHBINA U TJI0OATBHBIN.

3HayeHUE OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33PEHNUE KAK OCHOBA CBSA3€H 4YenoBeuecTBa ¢ npuponon. GopMmupoBaHue
HKOJIOTHYECKOM KYJIbTYpPbl U SKOJIOTHYECKON IPAMOTHOCTH HACEJIECHUSI.



JleMoHCTpanun

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynee, H. A. Cesepuos, O. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3konoruny, «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlaGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoyiornueckre (PakTopbl U 3aKOHOMEPHOCTH ux aenctus. Kinaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKHE, OMOTHUECKHUE, aHTpOIoreHHbIe. O01ue
3aKOHOMEPHOCTH JEHCTBUS 3KoJIorHuecKuX (akrtopos. IIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpTraHU3MBI.

AbGuoTtnueckue ¢dakrtopel. CBeT Kak »Kojorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOI'O CIEKTpa Ha OPraHU3Mbl. DKOJOTMYECKHUE TPYIIIbI
pacTeHU M >KMBOTHBIX [0 OTHOLICHUIO K cBeTy. CuUrHaiapHas poJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [loiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

BnaxuocTs kak skojormyeckuid (aktop. IlpucnocobnenHus pacTeHuil K
nojJiep>kKaHuio0 BogHOTO Oananca. Knaccudukamnus pacTeHUN MO OTHOIICHUIO K
Boje. [IpucniocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAS, MOYBEHHAS,
rNIyOMHHAsT  TIOATNOYBEHHAsl,  BHYTpUOpraHuzMeHHas.  DU3HMKO-XUMHYECKUE
0COOEHHOCTH cpefi 00uTaHusi opraHu3MoB. [Ipucnoco61eHuss OpraHu3MoB K KU3HH
B Pa3HBIX Cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguuHbie puUTMBL. [IprCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

’Kuznennnie popmbl opranu3mMoB. [ToHsiTue o xu3HeHHOHN popme. XKu3HeHHBIE
dbopMbl pacTeHHWl: JEpeBbs, KyCTapHUKH, KYCTAPHUYKH, MHOTOJICTHHE TPaBBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (HOPMBI )KHUBOTHBIX: TUIPOOUOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHMS U 00pasa >KU3HHU.

buotnueckue pakTopsl. Buabl OMOTHYECKHUX B3aUMOACHCTBUM: KOHKYPEHIIUSI,
XUITHAYECTBO, cuMOM03 u ero (opmel. [lapazutusm, koomeparusi, MyTyalan3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMoOJecTBUs  (Tommueckue, (Qopudeckue, (Qabpuueckue). 3HAUCHUE



OMOTHYECKUX B3aUMOACHCTBUN JUIsl CYLIECTBOBAHMS OpPraHU3MOB B CpeEAe
obutanwus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmuupbl U cxembl: «IKonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TEenIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHHS OpPraHu3MOB», «bHOJOrMYECKHE PUTMBIY,
«Kuznennslie popmbl pacTeHui», « KuzHeHHbIe (HOPMBI JKUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOIO Jiecay, «DKOCHCTEMA XBOWHOrO Jiecay, «llemu muranus»,
«XUITHUYECTBOY, «ITapa3utuzm», «KonkypeHuus», «Cumobuosy,
«KommeHncanuzmy.

O6opynoBanue: repOapuu pPacTeHUNM U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJOTMYECKHX (DakTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIIMBBIX PACTEHUN, CBETOJIOOMBBIC, TEHENIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS], TepOapUU U KOJUIEKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHMsl NaHHBIX IPYMI, KOJUIEKIUU XUBOTHBIX, OOMTAIOIIMX B Pa3HBIX cpenax,
repbapuu M KOJUIGKUMU PACTEHUH M JKMBOTHBIX, OOJaJalolIUX dYepTaMu
MPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IUYHBIX >KM3HEHHBIX (POpPM, KOJUIEKIUU
KUBOTHBIX, YYACTBYIOIIHUX B PA3IUYHBIX OMOTHUECKUX B3aUMOJIEUCTBUSAX.

JlabopaTtopuasi padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIEHUNA OpPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi padoTa «AHATOMHUYECKUE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. DKo10rus BUAOB U MOILYJISA UM

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISALHH. [lonynsauust  Kak
Oouonoruyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEHW OMOJIOrMU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyisauuid. OCHOBHBIE TOKa3aTead NOMYJISUUU: YHUCIEHHOCTh, IUIOTHOCTD,
BO3pacTHasi M TI0JIOBasi CTPYKTypa, pOXKIAeMOCTb, MPHUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckas CTpykrypa nonyiasuud. OLieHKa YUCIEHHOCTH MOIYJISIIUU.
JluHaMyKa MOnmyJsUd U €€ peryisiuus. buoTuyecknid MOTEHIMaN IMOMYJISLHH.
MonenvupoBaHue AMHAMUKY nonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKHMBaHUS. Perymnsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,



3aBUCSLIMX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (I- 1
K-cTparerun).

[TonsitTue 00 sKkomoruyeckoil Huie BuAa. MecrooOutanue. MHoromepHas
MoJenb dKosiornueckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hui. [loTeHnnanbpHas U peann30BaHHAs HUILIN.

Bun kak cucrema nomyisiqui. Apeansl BUAOB. BHIBI M HMX >KM3HEHHBIE
CTpATEruu. JKOJOTNYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JlemoHcTpanuu

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cxembl: «JKOJOTMYECKUE XapAKTEPUCTHKU MOMYJSLHANY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUPaMHJIBI
nonyiasauum», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOneHust CeMsiH paCTEHUI K paCCEIICHUION.

Tema 9. Jxosorust coodmecTB. IKOIOrHYECKHE CHCTEMBI.

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

Dkocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEIyLEHTHI.
Tpoduueckue ypoBHH. Tpoduueckne nenu u cetn. AOHOTHUECKHE OJIOKHU
skocucteM. [1ouBel ¥ MBI B 3KOCUCTEMAaX. KpyroBopoT BEIECTB U IOTOK 3HEPTUU
B DKOCUCTEME.

OCHOBHBIE IOKA3aTENN IKOCUCTEMBL. broMacca 1 MpoAyKIus. DKOJIOTHIECKNE
NUPaMUJIBI YKcell, OnoMacchl M SHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Duykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W HMX MPUYUHBI. AHTPONOreHHbIE BO3JAEHCTBUS Ha
cykueccuu. KnnmakcHoe cooOuiectBo. bruopaznooOpasue u moiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmembl Mopet u
oKeano8. IKocucmemvl MYHOP, 1€c08, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmnuns
MEXIYy aHTPOIION€HHBIMH U MTPUPOJHBIMHU 3KOCUCTEMAMMU.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opoackas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormdeckoe wu
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEpPHOCTH (POPMHUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUI OPTaHU3MOB B
sKocucteMax. Poib kackadnoeo sghghekma u 6u008-30upuxamopos (Kiouesvix
6U008) 6 (yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIIUNA U 9KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3ICHCTBHIA.

Mexanuzmwi 6030eticmaus 3a2psA3HeHUll PA3HbIX MUNO08 HA CYOOP2aAHU3MEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIOSUHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmesusi. MeTo0IoTUs
MOHHTOPHUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuer u cxeMbl:  «CTpykTypa  OHoueHO3a»,  «DKOCUCTEMA

IIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOMHOTO Jjecay, «DYHKIMOHAIbHbIC
IpyIIIBI OPraHU3MOB B SKOCHUCTEME», «KpyroBopoT BeliecTB B akocucteme», «llenu
nuTaHus (macTOMWINHAs, JACTPUTHAsA)», «DKOJOTHYECKas TMUpaMujia Yucem,
«DKoNIOTUYECKasl MUpamMuaa OuoMacch, «IKOJOrHUecKasl MUpaMua YHEPTHI,
«O0pazoBanue 6osoTa», «IlepBuuHas cykueccus», «BoccTaHoBIEHHE Jieca MOce
noxkapa», «9KocucreMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
SHEPruM B arpoueHose», «[Ipumepsr ypboskocucTem.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI] U
3Bepel, repdapum KyJbTypHBIX U JUKOPACTYIINX PACTEHUHN, aKBapUYM KaK MOJIEIb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanre ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B PAa3HBIX SKOCHUCTEMAX).

IKCKYypcusi «IKCKYpCcHsl B TUIIMYHBIM OMOTeo1eHo3 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJIOJIbHBIM WM MTOMMEHHBIHN JIyT, 03€p0, O0JIOTO)».

IKCKYypcusi «DKCKypCUsl B arpo’KocUCTeMy (HA MOJ€ WIA B TEIIMYHOE
XO3AMCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — oOmennanerapHas 000Jji04ka 3€MIJIM, TJI€ CYIIECTBYET WIH
CyIIIeCTBOBaJIA XKM3Hb. PazBuTHe mpejacTaBieHuii o ouochepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uochepe. Obmactu 6mochepsl u eé cocra. JKupoe
BeIecTBO Orocdepsl U ero GyHKIINH.

3aKOHOMEpPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouocdepsl Kak
r1100anpHOM 3KOoCcHCcTeMBI. JlnHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIECTB ¥ OMOTEOXMMHYECKHUE ITUKIIBI (YTIepoa, a30Ta). PATMHYHOCTS sIBIIEHUH B
ounocdepe.



3oHanbHOCTHL OHMocdepsl. [lousaTre o Gnome. OCHOBHBIE OMOMBI CYIIIH: TYH]IPA,
XBOMHBIE JI€Ca, CMEIIAHHBIE M IIUPOKOJMCTBEHHBIE JIeCa, CTENH, CABaHHbI,
MyCTBIHU, TPOIMYECKHUE JIECA, BBICOKOTOPhS. KitMMmar, pacTUTENbHBIN U )KUBOTHBII
MHUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaa 1
ounochepHbIX QyHKIUHA.

JleMoHCTpanun

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

Tabmuubr 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpUpoOe»,
«Kpyrosopor yrimepona B npuponae», «KpyroBopor kwuciopoga B HpHpOIE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnm», «Tynapay, «Taura», «Cmemanneiii jgec», «LInpokonmncTBEeHHbIN
aecy, «Crenby», «CaBanHa», «IlycTeiHa», « Tponnyecknii aec.

OobopynoBaHue: repbapur pacTeHUM pa3HbIX OMOMOB, KOJJIEKIIUU KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPHU3UCHl W WX NPUYMHBL. Bo3nelcTBue dYenoBeka Ha
ouocdepy. 3arpsisHeHre BO3AYIIHOMN cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOJTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. PaspymeHne mnousel. OxpaHa NHOYBEHHBIX
pecypcoB. M3mMeHenne kimMmara.

AHTpOIIOT€HHOE BO3JICMCTBHE HA PACTUTENBbHBIA U KUBOTHBIM MUp. OxpaHa
PACTUTENBHOTO M KUBOTHOTO MHpa. OCHOBHBIE TNPUHLMUIIBI OXPaHbl MPUPOIBL.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIE NPHUHLMIBI YCTOMYMBOIO PA3BUTHsI YEJIOBEYECTBA WU IMPUPOJBI.
PanvonanbHOE  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pazHooOpasust 3emiu. OOIIHME 3aKOHOMEPHOCTH TJI00ANBHBIX HKOJOTHYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA M €T0 BEPOSITHBIE MOCIEICTBHS.

Pa3BuTne METOJOB MOHUTOPHMHIA Pa3BUTHS ONACHBIX TEXHOI'CHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOoCcnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvle ungopmayuonnvle cucmemsi, obecneuugaroujue O00CmMyn K
uHgopmMayuu NO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHoBbl
aKopeadbuIumayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENHCOCHUIMUL.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JdemoHcTpanuu

Tabmu1s! u cxembl: «3arpsizHeHue aTMoc(epr», «3arpsa3HeHne rTuApochepb,
«3arpsizHeHue ouBbly, «[lapHuKoBeIl 3ddexT», «Oco00 oXpaHsieMble MPUPOIHbIE
TEPPUTOPUMNY», «MOJenH yIpaBiasieMOro MUpay.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHUNW M JKUBOTHBIX KpacHoii
kHuru Poccurickon ®@enepanun, KpacHON KHUTM peTHOHA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OoOy4JaromMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOCHHUS MPOrpaMMbl IO OUOJOTUU
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IpaXXJaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH
U CaMOONpEACNCHUIO0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazsumue BHYTPEHHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESATENbHOCTH ILIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, HPUCYLIMMHU CHUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCOZHAHUS DKOJIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBI.

JIngHOCTHBIE pe3yJbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JJOCTUTAIOTCS B
CAVMHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATEIBHOCTU B COOTBETCTBHHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEN MO3UIMU JUYHOCTH, NATPUOTH3MA U
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE pe3yibTaThl OCBOCHUsI ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUA OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEJILHON AEATEIIHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOTO BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMKU 00YYaIOIIEeTOCsS KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBOXKCHHE 3aKOHA
Y MIPABONOPSIKA;



TOTOBHOCThH K COBMECTHOM TBOPUECKOH JI€SITEIIbHOCTH MPU CO3JJaHUU YUEOHBIX
MPOEKTOB, PEHICHUUM Yy4yeOHBIX ¢ TO3HABATEJIbHBIX 3a/a4, BbBIOJIHEHUHU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSMU, KYJIbTYPHBIMH IIEHHOCTSMH U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MEHTUYHOCTH, TAaTPUOTU3MA,
YBAXKEHHUS K CBOEMY HapoOly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, CBOIO PoauHy, CBOM S3BIK M KYJIBTYPYy, NPOLUIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MAMSATHUKAM IPHUPOJIBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OILICHUBATh BKJIAJ, POCCUUCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENISAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAaHHUE YMOLUMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBJISITH KAYECTBA TBOPUECKOU TUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMAaHUE U peanu3alysi 310pOBOro U 6€301macHoro oopasa xu3Hu (310poBoe
MUTaHKUE, COOJIIOICHUE TUTUEHUYECKUX MPABUI U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATAA W OTObIXa, perysipHas (Qu3uueckas aKTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hPU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsIX, YTPOKAIOIINUX 3J0OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K AKTUBHOM JAESATEIBHOCTH TEXHOJOTUYECKOW WM COLMAIbHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON e TeNIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccun H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIIEHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIOCOOHOCTH UCHIOIB30BATh IPHOOPETaeMble IPU U3yUYEHUU OMOJIOTUY 3HAHUS
M YMEHUS TIpU  peHIeHHH MpoOsieM, CBSA3aHHBIX C  palMOHAJIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
aKocucTeM, orochepsr);

AKTUBHOE HENPUATHE AEUCTBUM, IPUHOCAIINX BPE OKPYKAIOIIEN PUPOTHOU
cpene, yMEHHE IMPOrHO3UPOBATh HEOJArOMPHUITHBIE SKOJOTHUYECKHE MOCIEACTBHS
IIPEANPUHIMAEMBIX IEUCTBUM U NIPEJOTBPALATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUS MUPA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHMM NPUPOAHBIX 3aKOHOMEPHOCTEH M pPEUIEHUH MpodieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEeH BBIXOAA U3 II00ATBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYyYHONH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJIb30BaTh TMOJy4yaeMble 3HAHUS U1 aHaiu3a u
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJb30BaTh OMOJOTUYECKUE 3HAHUS JIJIS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHWE LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMHU.



METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYMMble i1 (OPMHUPOBAHUS MHUPOBO33PECHHUS OOYUAIOIIMXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
HcclieIoBaHNe, HAOII0IeHUE, M3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE); YHUBEPCAJIbHbBIC
ydeOHbIe JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, PETYJISTHBHBIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIIMOHATBHONW IPaMOTHOCTH M COIMATIBHOMN
KOMIETEHIIMU  OOYyYarolmuXxcsi; CHOCOOHOCTh  OOyYaromMXCsl  UCIOJIb30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECCKHUE 3HAHKUS U YHUBEPCAIbHBIC
y4eOHbIC ICHCTBUS B MO3HABATEIFHOM M COLIMATIBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOyuaromierocsi OyayT chOpMUpPOBaHbl [O3HABATEIbHBIE YHUBEPCAJIbHbBIC
y4deOHbIC JEHCTBHUS, KOMMYHUKATHBHBIC YyHHUBEpCaJIbHbIC Yy4ueOHBIC JCHCTBUS,
peryJISTUBHBIC YHUBEPCAIbHBIC YICOHBIC ICUCTBUS, COBMECTHAS JICITCIHHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbI CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTpaXKaTh:

OBJiagenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABAaTEJIbLHLIMH
NEUCTBUSMM:

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpobJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(UKAIIUK, 0O00OIICHHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIHHOCTU C TIOCTABICHHBIMU LIETISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyYKTHUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B paccMaTPHBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MIPUMEHSTH CXEMHO-MO/ICIIBHBIE CPEACTBA ISl TPEACTABICHHS CYyIIIECTBEHHBIX
CBSI3¢d W OTHOIICHUMH B U3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a TaKxke
MPOTUBOPEYMIT PAa3HOTO POJA, BBISIBICHHBIX B PA3IUYHBIX HWH(POPMAITMOHHBIX
MCTOYHUKAX;



pa3palaThiBaTh IUIaH pEIICHUsA MPOOJEMbl C YYETOM aHaIU3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paO0OTY B YCIOBUSX PEAIBHOTO, BUPTYaJIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHblEe BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUU, MPeoOpa3OBaHHUI0O M NPUMEHEHUI0 B Y4eOHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBbIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PEeIICHUs, HAXOAUTh apryMEHTHI Il J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJyYEHHBIE B XOJE pELICHHs 3aJa4d  pPe3yJIbTarThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITh IEJICHAINIPABICHHBIM MOUCK TMEpeHOca CPEeNCTB U CIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEeATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTrMHAJIbHbBIE MOAXOJbl U PELICHUS,
CTaBUTH NMPOOJIEMBI U 33a4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAyYHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTHYECKHX CIOBapsAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PA3IMYHBIX BUJOB U (POPM Ipe/CTaBICHUS, KPUTUYECKU OLEHUBAThH
€€ JTOCTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATH Pa3IUYHbIE METOABI MPU MOUCKE U
otbope Omosornyeckoil MHpOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3a/1ay;

npuoOpeTaTh OIBIT MCHOJb30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadyKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa MHpu padoTe ¢
OMoJOrnyeckod HHPOpMalUME: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HarJIsAHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH JeHCTBUSMMU:

1) o0mmenne:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO yU4aCTBOBATh
B JMAJIOTe€ WM JIMCKYCCHUU MO CYIIECTBY OOCYXaaemMoil TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIIbHO BBINOJIHEHUS MpejiaraeMon
3aJ1a4y, YYUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3WIHNA APYIMX yYaCTHHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacrno3HaBaTh HeBepOaJbHbIE CpEACTBAa OOIIEHUS, TOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBHUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIIATh YBAXKUTEIbHOE OTHOIIEHHE K COOECeTHUKY
U B KOPPEKTHOU Gopme hopMyaupoBaTh CBOM BO3PAKEHUS,;

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

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U MCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaIbHOU
paboThI MpH pEIICHUH OUOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILIEHUH Y4eOHOH 3aauH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IJIaH JCHCTBUH,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/1a M KAX/I0I0 yYaCTHUKA KOMaH/Ibl B 00U
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, OBITh MHUIIMATUBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHA NpPOOJIEM U UX
pEIIeHHs B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBMSIX M IOCTYIIKaxX MO OTHOUIEHHUIO K JKWBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTEbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieN1aTh OCO3HaHHBIN BHIOOD, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  [O3HABAaTEJbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI peIeKCUU JJIsi OLUEHKH CUTYalllH, BbIOOpa
BEPHOT'O PEILICHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO MPUHUMATh PELIEHUS MO0 HX
CHU)KEHMUIO;

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
JEATEIIbHOCTH;



3) npuHsTHE ceOs ¥ APYTUX:

IPUHUMATH ce0sl, MOHUMAsi CBOU HEJOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe peE3yNbTaThl OCBOCHHS COJIEPXKAHHUS Y4eOHOro mpeaMera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIEUYCHHE
npopunapHOro  oOyueHust  oOydaronuxcss  Ouojmoruv. OHHM  BKJIIOYAIOT:
crnenuduyeckue AJjisi OMOJOTUN HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHHIO, UHTEPIPETAIMN U TIPEOOPaA30BAHUIO 3HAHUM, BUJBI JEATEIBHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMUYHBIX YUYE€OHBIX, a TAKXKE B
pealbHbIX KU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojam U3y4eHusl.

[IpeameTHBIC PE3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buomorus» B 10
KJlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  pEIIeHHH TpobJieM  palluoOHaJIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHUE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKIJIIOYAET:
OCHOBOTIOJIaraloIre ONOJIOTUYECKHE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJOTUYECKUE TEOPUU
(xnerounas Teopus T. llIBanna, M. Illneitnena, P. Bupxoa, xpomocomHasi Teopust
HacnencteeHHoctn T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTCHHIT), 3aKOHBI (€quHO00pa3us
MIOTOMKOB TI€PBOr0 TOKOJIEHHUS, PaCIHICIUICHUS, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSOOB B HACIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHM METOJaMU HAyYHOTO TO3HAHMS, HUCIIOJb3yEeMbIX B
OMOJIOTUYECKUX MCCIIEIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE



OakTepuil, rpuOOB, pacTEHUH, )KUBOTHBIX M UY€JIOBEKa, CTPOCHHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, >XUBOTHBIX, YEJIOBEKa, MPOIECCOB >KU3HEACATEIHLHOCTH,
MPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJOBEKa, OMOIOTHUECKHUX
MPOIIECCOB: OOMEHa BemecTB (MeTab0Iu3M), MPEBPAIICHUS dHEPTHH, OpOKEHUS,
aBTOTPO(HOrO U rerepoTpoHOrO TUIIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MUTO3a, MeW03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOXKEHUS,  WHIUBUAYaJbHOTO  pa3BUTHS  opraHu3Ma  (OHTOTEHE3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTAaHABIIMBATh B3aMMOCBSI3M MEXIy OpPraHOMJIAMHU KJIETKU U HUX
GYyHKUUSIMHE, CTPOCHHEM KJIETOK PpAa3HBIX TKAaHEM M UX (QYHKUUSIMH, MEXITY
OpraHaMd W CHCTEMaMH OpTraHOB y PACTCHMI, >KMBOTHBIX M 4YEJIOBEKAa U UX
GYHKIASIMH, MEXKIy CHCTEMaMH OPTaHOB M WX (PYHKIUSAMH, MEXAY dTaramu
oOMEeHa BEIIECTB, ATaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
sTanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUIOM W (EHOTHIOM, (DEHOTUIIOM H
(dhakTOopamMu cpenbl OOUTaHUS;

YMEHUE BBISBJIATh OTIMYHUTEIIBHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM UYHCIIE
pacTeHU, )KUBOTHBIX U YEIOBEKA;

YMEHHME HCIOJIb30BAaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIsI JOKAa3aTeIhCTBA POJCTBA OPraHM3MOB PA3HBIX
CUCTEMATHICCKUX TPYIIIT,

YMEHHE peniaTh OMOJIOTUYECKUE 33]a4H, BBISBISATH IPUUYNHHO-CIICICTBEHHBIC
CBSI3U MEXKIY UCCIIEAYEMbIMU OMOJIOTUYECKUMHU TPOIECCAMU U SIBIICHUSMH, JIETIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYECHHBIX PE3YyJIbTaTOB;

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

YMEHUE BBIJIBUTATh THUIIOTE3bl, TMPOBEPATh WX OSKCIECPUMECHTATBHBIMU
cpenctBamu, GOPMYIHpPYS I€Jb HCCICIOBAHUS, aHATU3UPOBATH TMOITYYCHHBIC
PE3yNBTATHI U ICNIaTh BHIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HCCIIEIOBATEIILCKOM paboTe 1Mo OMoJIOruw,
DKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3e HIKOJBHBIX HAayYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATh  TOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(DepeHIusX;

YMEHUE OIICHUBATh JTUYECKHE aCIMEeKThl COBPEMEHHBIX HCCIICIOBAHUN B
o0acTv OGMOJIOTHUHU U MEIUIIMHBI (KJIOHHPOBAaHKE, NCKYCCTBEHHOE OTUIO0TBOPEHUE,
HaIpaBlIEHHOE N3MEHEHNE TeHOMA M CO3JJaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JEATETLHOCTH B 00JacTH OWOJIOTHU, MEAHMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO03SCTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIrayOasaTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH Npodeccun u



OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alMsIX CPETHETO
po(eCCHOHATEHOTO U BBICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Kslacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh, 3HAHUM O MECT€ W POJIUM OHUOJOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHWM 3aKOHOB MPHUPOJABI M PEIICHUH SKOJIOTHYECKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHUH BOIPOCOB PAIMOHAIBLHOTO
MPUPOAOIIOIL30BaHUS, U B (DOPMUPOBAHUH IIEHHOCTHOT'O OTHOILIECHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKJIIOYAET
ONpe/ieNieHUs] U NOHMMAaHHE CYUIHOCTH OCHOBOIIOJAraloUMX OHOJIOTHYECKUX
TEPMUHOB U MOHATUH (BHI, 3KocucTeMa, Ouocdepa), OMOJOTMYECKUE TEOPUU
(aBomronronHas teopust Y. J[apBuHA, CHHTETUYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHHusX 3Bontouuu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (reHeTmdyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl JHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['unGepra);

yMEHUE  BJIaJ€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  IMO3HaHUS,
UCITIOJIb3YEMBbIMH B OMOJIOTUYECKUX UCCIIETOBAHUSIX KUBBIX OOBEKTOB U IKOCHUCTEM
(omucanue, u3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHHUS H
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOT€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOWUIU3UPYIONMIETO, ABUXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOPA, AJJIONAaTPUUECKOTO U CUMIATPUIECKOT0 BUI000pa30BaHus,
BIUSHUAS  JBWKYIIUX  CHJI  DBOJIOIMMM  HAa  reHOGOHA  TIOMYJISIIUH,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpelie OOMTaHMsI, YepeJOBaHUsl HAIllpaBJICHUN
ABOJIIOIMH, KPYTOBOPOTA BEUIECTB U NIOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOIUH,
JBIKYIIMMHA CUJIAMH aHTPOINOreHe3a, KOMIIOHEHTaMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISBISATH  OTJIMYUTENIbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpefle OOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBsI3€li  OpraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOECH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJIs J0Ka3aTeIbCTBAa POJCTBA OPraHU3MOB PA3HBIX



CUCTEMATUYECKUX TPYII, B3aUMOCBSI3U OPTaHU3MOB U CPeIbl OOUTAHUS, CAMHCTBA
YeJIOBEYECKUX pac, HEOOXOTUMOCTH COXpPaHEHUS MHOTrooOpasusi BHIOB U
IKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS IIPUPOIBI M YEIOBEUECTBA;

YMEHHE peniaTh OMOIIOTUYECKUE 33]Ja4H, BBISBISATH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU | SIBIICHUSMU, IeTIaTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YJIbTaTOB;

YMEHUE BBINOJIHATE JTA0OPATOPHBIE M IpPaKTUYECKHE pabdOThl, COOMIOATH
IpaBuJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bI, MPOBEPATh WX OAKCICPUMEHTAIHLHBIMU
cpencrtBamu, GOpMYIHpPYs I1elb MCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  MOJYYEHHBbIE  pe3yJbTaThl Ha  YYEHUYECKHUX
KOH(epeHUusIX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
U YEJOBEUECKUX pac, O MPUYHMHAX, MOCIEACTBUSAX U CHOCO0ax MpeAoTBpaIlCHHUs
ri100aapHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodeccHoHaTbHON
NEATETLHOCTH B 00JIAaCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOTIONL30BAHMS, MEAUITHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETCPUHAPHH, CEIbCKOTO XO3SAWCTBa, IHUIIEBOMN
MPOMBIIIUICHHOCTH, YIIyONATh TO3HABATENBbHBI WHTEPEC, HaINpaBIECHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccuu W MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne ni/m P Konrpoabubie  IIpakruuecku (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI e padoThbI
pecypchl
1 buoiiorus kak Hayka https://lesson.edu.ru/06/10
2 JKuBble cucTeMBbI U UX U3YYCHHE 2 https://lesson.edu.ru/06/10
3 buosnorust KieTku 2 0.5 https://lesson.edu.ru/06/10
4 XuUMHYEcKasi OpraHu3aIus KJICTKA 10 1 https://lesson.edu.ru/06/10
5 Crtpoenre u GyHKIH KICTKH 8 2 https://lesson.edu.ru/06/10
06
6 VeH BEIICCTE 1 TPEBPATLCHHE SHeprit 9 1 https://lesson.edu.ru/06/10
B KJIICTKE
H
7 aCHeHCTBeHIfa}I HHGpOpMALLIS 1 9 0.5 https://lesson.edu.ru/06/10
peanuzanus e€ B KIETKe
JKu3HEeHHBIN UKIT KJISTKH 6 1 https://lesson.edu.ru/06/10
Crpoenue u GyHKIUU OPraHU3MOB 17 1.5 https://lesson.edu.ru/06/10
10 Pa3zmHoOXeHuUE 1 pa3BUTHE OPraHU3MOB 8 15 https://lesson.edu.ru/06/10
T _
11 CHOTIRG ~ HAyKa O HaGHC/CTReHHOCTH | 2 0.5 https://lesson.edu.ru/06/10
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTHU HACJEACTBEHHOCTH 10 https://lesson.edu.ru/06/10
13 3aKOHOMEPHOCTH H3MEHUYUBOCTH 6 https://lesson.edu.ru/06/10
14 I'eneTuka yenoseka 3 0.5 https://lesson.edu.ru/06/10
15 Cenekiusi OpraHu3MOB 1 https://lesson.edu.ru/06/10
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buorexHonorus u cMHTETHYECKAs

16 4 https://lesson.edu.ru/06/10
ouosorus
17 PesepBHOE Bpems 1
OBHLIEE KOJIMYECTBO YACOB I10 102 13

I[TPOTPAMME



https://lesson.edu.ru/06/10

11 KIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBbie
Ne ni/m P Konrpoabnsie IIpakrnyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypchbl

1 Saposiceine va ASBHTHE SBOMOMHOMHBIX 4 https://lesson.edu.ru/06/11
MPEJICTABICHUI B OMOJIOTHI
Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 14 2 https://lesson.edu.ru/06/11
MakposBostonus 1 €€ pe3ybTaThl 6 https://lesson.edu.ru/06/11
IT

4 POTICXOIACHIE H PASBITHE AU Ha 15 1.5 https://lesson.edu.ru/06/11
3emuie

5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1 https://lesson.edu.ru/06/11
DKOJIOTHS — HayKa O B3aUMOOTHOIIIEHHUSX

6 OpraHU3MOB M HAaJJOPTaHU3MEHHBIX CUCTEM 3 0.5 https://lesson.edu.ru/06/11
C OKpY>Karollei cpeaoi

7 Opranu3msl 1 cpesja 0OUTaHUs 9 1.5 https://lesson.edu.ru/06/11

8 DKOJIOTHS BUJIOB U TOMYJISIIUN 9 0.5 https://lesson.edu.ru/06/11
6] 0 .0

9 KOTOTHA COODIIECTD. IKOMOTHHCCKHE 12 0.5 https://lesson.edu.ru/06/11
CHCTEMBI

10 buocdepa — rimobanbHas sKkocucTemMa https://lesson.edu.ru/06/11

11 YenoBek U OKpyXkaromas cpeia https://lesson.edu.ru/06/11

12 PesepBHOe Bpems

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5
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HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

KoauuecTBO 4acoB

Ne DJIeKTpoHHbIe HU(pPOBbIE
Tema ypoxa Konrpoubusie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
1 buonorus kak KOMIUIEKCHasl HayKa 1 1 https://m.eds00.ru/863e6122
KaK 9acTh COBPEMEHHOI'0 00IIIecTBa https://m.eds00.ru/863e632a
https://academy-
2 JKuBbIe cHCTEMBI M MX CBOWCTBA 1 content.apkpro.ru/lesson/15bc113d-
cab1-4730-8ca3-8¢3862e30f75
VYpoBHEBast opraHu3anus KUBbIX https://academy-
3 cHCTeM 1 content.apkpro.ru/lesson/15bc113d-
cab1-4730-8ca3-8¢c3862e30f75
Hcropust OTKPBITUS U U3YYEHUS KIETKH. hitps://academy-
4 Kretounas Teopus 1 content.apkpro.ru/lesson/070c3elb-
edOe-4857-8b6e-d5758b8ba098
Mertoasl MOJNIEKYJIAPHON U KIETOYHON
o6uonorun. [Ipaktuyeckas padora
«M3yueHne MeTo10B KJIETOUYHOU bubnuoreka [IOK
) 1 0.5
Oouosioruu (xpomarorpadus, https://m.eds00.ru/863e6122
anexTpodopes, muddepeHnraibHoe
neHtpudyruposanue, [1L[P)»
6 XUMUYECKUN COCTaB KJIETKH 1 https://m.edso00.ru/863e674e
MuHepanbHble BeLIeCTBa KIETKH, UX https://academy-
7 1 content.apkpro.ru/lesson/f0169498-

Ouosorunueckas POJIb

8927-400e-81b5-27a76afed81b
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https://academy-content.apkpro.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b

Opranndeckue BemecTBa KIeTKH —
oenku. JlaboparopHas pabota

bubmuoreka [JOK

8 «O0bHapyxeHue 6€JIKOB ¢ IOMOIIIBIO 05 https://m.edso0.ru/863e6h72
KAYeCTBCHHBIX PEaKIIU»

N https://academy-

9 CaoiicTBa, K1accupukays 1 QyHKIHN content.apkpro.ru/lesson/0215437a-
Oexon 0f2e-4¢47-8760-2a9e2f77¢89c
OpraHuyecKme BeIecTBa KJISTKH — https://academy-

10 content.apkpro.ru/lesson/7248ccfd-
YHICBOZAL 3505-44e2-ead-a15ec719c673
Oprann4ecKue BeIecTBa KISTKH — https://academy-

11 content.apkpro.ru/lesson/7248ccfd-
AT 3595-44e2-ead-a15ec719c673
Hyxkneunossie kucnorsl. JIHK u PHK.

JlabopaTtopHast pabora «HMcciaenoBanue https://academy-

12 0.5 content.apkpro.ru/lesson/3b18d58d-
HYKJICI/IHOBBIX KHCJIOT, BBIACIICHHBIX U3 51ee—43ba—9b17—45C9608fa382
KIJICTOK pa3J'II/I‘-IHI)IX OpFaHI/ISMOB»

13 Crtpoenue u ¢pyukiun ATO. [Ipyrue bubnmnoreka [JOK
HykieosuaTpudocdarel (HTD) https://m.edso00.ru/863e6d5c
CexsennpoBanue [JHK. Merozasl

14 T€HOMUKH, TPAHCKPUIITOMHKH,

IPOTCOMHUKHU
https://academy-
15 MeTto/1bI CTPYKTYPHOM OHOTIOTHH content.apkpro.ru/lesson/070c3elb-
ed0e-4857-8h6e-d5758b8ba098
Tunel knetok. [Ipokapuornueckas https://academy-
16 content.apkpro.ru/lesson/a9152604-

KJICTKa

585b-4bf9-923¢-d6a9d6847d3f



https://m.edsoo.ru/863e6b72
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CrpoeHue 3yKapuoTUYECKON KIIETKH.

bu6mmoreka [IOK

17 [TpakTudeckas padota «M3ydyeHue 0.5 https://m.edsoo.ru/863e6ff0
CBOICTB KJIETOUHON MeMOpaHbI» https://m.edso00.ru/863e716c
18 [ToBepxXHOCTHBIN amnmapar KiIeTKU https://lesson.edu.ru/06/10
OaHoMeMOpaHHbIe OPraHOU bl KIETKH.
19 Hpaxruieckas pabota «Hsyierie 0.5 https://lesson.edu.ru/06/10
JBUKEHUS [IUTOILIa3Mbl B
PACTUTENBHBIX KIETKAX)
[TomyaBTOHOMHBIE OPTaHOUIBI KIETKU:
MUTOXOHJIPHH, TUTACTUIBL.
20 JlaGopaTtopHas pabora «McciaenoBanue 0.5 https://lesson.edu.ru/06/10
IJ1a3MOJIN3a U JICTIIIa3MOJIN3a B
PACTUTEILHBIX KIETKAX)
21 HememOpaHHbIC OpraHOU Bl KJIETKH https://lesson.edu.ru/06/10
22 Crpoenrne u GyHKIUH SIpa https://lesson.edu.ru/06/10
CpaBHUTENbHAS XapaKTEPUCTHKA
23 ierok oykapuort. Jlaboparopuas 0.5 https://lesson.edu.ru/06/10
pabota «/3ydyeHue cTpoeHHs KJIETOK
Pa3IMYHBIX OPTaHU3MOBY
ACCUMUIISIIINS ¥ TUCCUMUIISALINS — JIBE
CTOpOHBI MeTabonu3ma. Tumnsl oOMeHa
BeecTB. JlabopaTopHas pabora https://academy-
24 (3yHeHue KaTATHTIEECKO content.apkpro.ru/lesson/cdc6b0d2-
866f-4e35-9168-ceeabe124e55
AKTUBHOCTH ()EPMEHTOB (Ha IIpUMeEpe
aMUJIa3bl WM KaTajaasbl)»
DepMEHTAaTUBHBIN XapaKTep PeakLuu
25 KJIETOYHOTO MeTaboI13Ma. 0.5 https://lesson.edu.ru/06/10

JlaGopatopHas pabora «3yueHue
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(EepPMEHTATUBHOTO PACIICTIIICHUS

IEpOKCHU A BOAOPOAa B paCTUTCIIbHBIX U

JKHBOTHBIX KJIICTKaX»

Benku-aktuBaTopsl u Oenku-

26 https://lesson.edu.ru/06/10
UHTUOUTOPHI
27 ABTOTpOGHBII THIT OOMEHa BEIIECTB https://lesson.edu.ru/06/10
https://academy-
28 ®oTOCUHTE3 content.apkpro.ru/lesson/1f60acef-
6051-44ce-bb66-6f75e4d59480
XemocuHTe3. JJaboparopHas pabota
29 «CpaBHeHHE MTPOLIecCOB (POTOCHHTE3A U 0.5 https://lesson.edu.ru/06/10
XEMOCHHTE3a»
AHa’poOHBIC OpraHU3MbL. Bus
§ . JIab 0
30 POACCHITE. ADOPATOpHar pabota https://lesson.edu.ru/06/10
«CpaBHEHHE MTPOLIECCOB OPOKEHUS U
JIBIXAHUS
Adpob .0
31 PPODHBIC OPTATHIMBL. JTTatlbt https://lesson.edu.ru/06/10
HHEPreTHYecKoro ooMeHa
DHeprus MeMOpPaHHOTO TpaIueHTa
32 npoToHoB. Cunrte3 AT®: pabota https://lesson.edu.ru/06/10
npotoHHON AT®-cuHTa3bI
https://academy-
33 Peakuuu MaTpuuHOro CHUHTE3a content.apkpro.ru/lesson/27¢57b97-
ee02-4b2c-97ac-223ab66c24f7
T o o
34 DABICKPHIIM = MATPIAHENT CHETES https://lesson.edu.ru/06/10
PHK
35 Tpancnsius u e€ 3Tanbl https://lesson.edu.ru/06/10
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KonupoBanue amunokucinot. Poib

36 https://lesson.edu.ru/06/10

pubocoM B OmocuHTE3€e OenKa

37 OprasH3alus TeHOMa y MPOKAPHOT H https://lesson.edu.ru/06/10

YKapHoT
M
38 OJICKYIAPHPIE MEXAHHMEI https://lesson.edu.ru/06/10
AKCTPECCUH T€HOB Y SYKapUOT
Bupycel — BHEKIETOUHBIE ()OPMBI
0 .
39 PRUSHIT M ODITHTATHBIC [aPastTe! 0.5 https://lesson.edu.ru/06/10
[TpakTuueckas padora «Co3naHue
MOJIEJIH BHPYCa»
B S
40 HPYCHRIE 38 OHeBanM Aeopeka, https://lesson.edu.ru/06/10
JKUBOTHBIX, PACTCHUN
H o
41 AHOTEXTOTOTI B DHONOTHH 1 https://lesson.edu.ru/06/10
MEIUIIIHE
https://academy-

42 JKu3HeHHBIN MK KIETKH content.apkpro.ru/lesson/a494c3ch-
b7c7-4815-b7al1-155¢7245fdbf
bu6nmoreka [JOK

4 M I HK

3 ATpHHIHBIA CHEHTE3 /] https://m.edso0.ru/863e796e

Xpomocomsl. JlabopaTopHas padora

44 «3yyeHne XxpoMoCOM Ha TOTOBBIX 0.5 https://lesson.edu.ru/06/10
MUKpOIIpenaparax»

45 JleneHnue KJIE€TKM — MHTO3 https://lesson.edu.ru/06/10
Tunsl knetok. Kapuokunes u
nutokunes. JlaboparopHas padota

46 «HabmromeHne MuTO3a B KIETKax 0.5 https://lesson.edu.ru/06/10

KOHUYMKa KOpeIlIKa JTyKa (Ha TOTOBBIX
MHUKpOIpenapaTax)»



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://academy-content.apkpro.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.apkpro.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.apkpro.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://m.edsoo.ru/863e796e
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

47 Perynsiums »KU3HEHHOTO LIMKJIA KIIETOK https://lesson.edu.ru/06/10
https://academy-
48 Opranu3M Kak eIuHOE 11eI0e content.apkpro.ru/lesson/387b2669-
fa96-450b-bd73-1e7a543e€995

49 Tiartit pactetiiii. iIa6opaTorzHa;1 pagora 0.5 E(t)tr?zgfzgi?rz\./r-u/ lesson/87d5ac8b-
«M3y4yeHue TKkaHel pacTeHUI» 3cd5-4ff0-alca-8d92928535d1
TkaHU KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas pabota «3yuenue 0.5 https://resh.edu.ru/subject/5/
TKaHEW KUBOTHBIX»
Opranbl. CucTeMbl OPraHoB.

ol JlaGopaTtopnast pabora «3yuenue 0.5 https://resh.edu.ru/subject/5/
OpTaHOB I[BETKOBOT'O PACTECHUS

52 Ormopa Tena opraHu3MOB https://resh.edu.ru/subject/5/

53 JIBroKeHHe OpraHu3MOB https://resh.edu.ru/subject/5/

o4 [Intanue oprann3zMoB https://resh.edu.ru/subject/5/

55 Hurariie MO3BEOHOUHEIX KIBOTHELX. https://resh.edu.ru/subject/5/
[TumeBapuTenbHas cUCTEMA YeTOBEKa

56 JlpIxaHue OpraHu3MoB https://resh.edu.ru/subject/5/

57 JlpIXaHHe MO3BOHOUHBIX JKUBOTHEIX 1 https://resh.edu.ru/subject/5/
YyelnoBeKa

58 TpaHCIIOPT BEIIECTB Y OPraHU3MOB https://resh.edu.ru/subject/5/

59 KpoerocHast cHCTEM MO3BOHOHBIX https://resh.edu.ru/subject/5/
JKUBOTHBIX H YEJIOBEKA

60 Boiaenenue y opranu3smMos https://resh.edu.ru/subject/5/

61 3ammTa y OpraHu3MoB https://resh.edu.ru/subject/5/

62 NMMyHHas cucTeMa 4yenoBeka https://resh.edu.ru/subject/5/



https://lesson.edu.ru/06/10
https://academy-content.apkpro.ru/lesson/387b2669-fa96-450b-bd73-1e7a543ee995
https://academy-content.apkpro.ru/lesson/387b2669-fa96-450b-bd73-1e7a543ee995
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https://academy-content.apkpro.ru/lesson/87d5ac8b-3cd5-4ff0-a1ca-8d92928535d1
https://academy-content.apkpro.ru/lesson/87d5ac8b-3cd5-4ff0-a1ca-8d92928535d1
https://academy-content.apkpro.ru/lesson/87d5ac8b-3cd5-4ff0-a1ca-8d92928535d1
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/
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/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/

PazgpaxxumocTs 1 peryisus y

63 https://resh.edu.ru/subject/5/
OpPraHu3MOB
I'ymopanbHas peryssauus u

64 SHJIOKPUHHAS CUCTEMA )KUBOTHBIX U https://resh.edu.ru/subject/5/
YeloBeKa

https://academy-

65 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB content.apkpro.ru/lesson/99d9a91a-
3f8e-49ch-bce4-3a2f5e634110
https://academy-

66 [TomoBoe pazMHOKEHUE content.apkpro.ru/lesson/44d23e03-
5225-4e6f-a455-559e9d843db9

N bubnuorexa [JOK

o Meiios https://m.edsoo.ru/863e7f4a
l'amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIEeTOK. JIabopaTopHas paborta 05 bubnuorexa [JOK
«3y4yeHne cTpoeHusl MOJIOBBIX KJIETOK https://m.eds00.ru/863e81b6
Ha TOTOBBIX MUKpOTMpEnapaTax»»

NunuBuayansHOE pa3BUTHE nttps://academy-

69 content.apkpro.ru/lesson/c081bbd7-
OPTAHHM3MOB — OHTOTeHES b846-426c-9bb9-cOFf9388e41d
3akaKa OpraHoB M TKaHeil u3 https://academy-

70 content.apkpro.ru/lesson/b676db76-
SaPOHBIICERIX JHCTIOB e61e-4f78-826a-75676e75af6
PocT u pa3BuTHe KHUBOTHBIX.

71 Jlaboparopuas padora «BLMBHeime 0.5 https://resh.edu.ru/subject/5/
MIPU3HAKOB CXOJCTBA 3apOJIbIIICH
ITIO3BOHOYHBIX KUBOTHBIX»

72 PasMHOKEHHE H pasBATHE PACTEHHIL. 0.5 https://resh.edu.ru/subject/5/

JlaGopatopHas paborta «CtpoeHue



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

OpraHOB Pa3MHOKEHUS BBICIINX
pacTeHui»

I/ICTOpI/ISI CTAaHOBJICHUA U Pa3BUTHA

bu6mmoreka [IOK

73
TE€HETUKU KaK HayKH https://m.eds00.ru/863e86f2
OCHOBHBIE ITOHATUSA U CUMBOJIBI
regetuku. JlaboparopHas pabora https://academy-

74 ' p 5 p p 0.5 content.apkpro.ru/lesson/8088b7fa-
«/Ipo3oduna faK 00BEKT reHETUYECKUX 1bac-4c85-9905-291d41ed37fs
HACCIIEIOBAHUIN
3aKOHOMEPHOCTH HACJIEAOBAHUS
MPU3HAKOB. MOHOTHOpHIHOE
ckpermBanue. [Ipaktuueckas padora https://academy-

75 "I/Ip P P 0.5 content.apkpro.ru/lesson/da2765cd-

3YHCHHC pe3yIbTaton a327-4526-bef3-7eccle3cd9cd
MOHOTMOPUAHOTO CKPEIIUBAHUS Y
npo3oh s
LuTomornyeckre OCHOBBI https://academy-

76 5 content.apkpro.ru/lesson/da2765cd-
MOHOTHOPHAHOTO CRPCIIMBAHIT a327-4526-bef3-7eccle3cdIca
A . .

77 HaJIM3MPYIOIEE CKpeIiuBatue https://resh.edu.ru/subject/5/10/
Henonnoe nomMmuHnpoBanue
JlurubpunHoe ckpenuBaHue.

[IpakTuueckas padora «3yuenue https://academy-

78 p p 5 yi 0.5 content.apkpro.ru/lesson/a3431d82-
pesyJIbTaToB MTHOPHIHOTO 087f-46fe-aba8-eca3491d454a
CKpEIIUBAaHUS Y APO30(PHIIBI»

I{uTtonornueckre OCHOBBI bu6mmorexa [IOK

79
TUTHOPHUIHOTO CKPEIUBAHUS https://m.edsoo.ru/863e89a4

bu6mmorexa [IOK

80 CuenneHHOe Hacle0BaHNEe TPU3HAKOB

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e86f2
https://academy-content.apkpro.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8
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https://academy-content.apkpro.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://academy-content.apkpro.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://academy-content.apkpro.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://academy-content.apkpro.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://resh.edu.ru/subject/5/10/
https://academy-content.apkpro.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a
https://academy-content.apkpro.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a
https://academy-content.apkpro.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

XpOMOCOMHasI TEOPUS

https://academy-

81 content.apkpro.ru/lesson/f9e74bbf-
HACJIC/ICTBEHHOCTH 4477-4452-b5a1-3f990c947800
bu6mmoreka [IOK
82 r
CHETHIKA Tona https://m.edso00.ru/863e8c60
83 I'eHoTHI Kak eJIOCTHASI CUCTEMA https://resh.edu.ru/subject/5/10/
r N
84 CHCTHHACCKHI KOHTPOITL PasBHTHA https://resh.edu.ru/subject/5/10/
paCTeHI/II/I, JKMBOTHBIX U YCJIIOBCKA
" .B )
85 SMCEHHAHMBOCTD HPH3HAKOB. BHIBL https://resh.edu.ru/subject/5/10/
N3MCHYHUBOCTHU
bubmuorexa [JOK
86 M
OZHPUKALMOHHAA HIMCHIMBOCT https://m.edso0.ru/863e8efe
BapuainmoHHBIH psiT ¥ BapUalldOHHAS
KkpuBas. JJaboparopHas paboTa
" % )
87 «lecieionanne Saf OHOMepROCTeH 0.5 https://resh.edu.ru/subject/5/10/
MOI[I/I(l)I/IKaIII/IOHHOI/I HN3MCHYHNBOCTH.
ITocTpoeHnne BapualMOHHOTO psifia U
BApUALIMOHHON KPUBOM»
https://academy-
I'eHOTUIIMYECKAS U3MEHYHUBOCTb.
88 Ko6 content.apkpro.ru/lesson/e1564a9c-
OMOMHATHBHAA HIMCHIMBOCTE 0f9c-4060-abd6-435067cecl4d
MyTaHI/IOHHaSI N3MCHYHUBOCTD.
IIpa eckas pabora «Myra .
89 PaKTiHeckad pabot yratun y 0.5 https://resh.edu.ru/subject/5/10/
Jpo30¢ Bl (Ha TOTOBBIX
MUKpOIpenapaTax)»
3
90 AKOHOMEPHOCTH MYTALHOHHOTO https://resh.edu.ru/subject/5/10/

npouecca. JMUIreHEeTHKA U SITUT€HOMUKA



https://academy-content.apkpro.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800
https://academy-content.apkpro.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800
https://academy-content.apkpro.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800
https://m.edsoo.ru/863e8c60
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/863e8efe
https://resh.edu.ru/subject/5/10/
https://academy-content.apkpro.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

I'eneruka yenoseka. [IpakTuueckas

https://academy-

91 pabora «CocTaBiieHHE U aHAJIU3 0.5 content.apkpro.ru/lesson/bb1da599-
POAOCIIOBHOM 4162-44bb-b97d-8e7165598966

92 MeToapl MEAUIIMHCKON T€HETUKHU https://resh.edu.ru/subject/5/10/
3HayeHUe MEAUIIMHCKON T€HETHUKH B

93 MPEIOTBPAICHUH U JICUCHUH https://resh.edu.ru/subject/5/10/
TeHEeTUYECKUX 3a00JIeBaHMI YesloBeKa
OcCHOBHBIE IOHATHUS CEJIEKIIHH.

JlaGopaTtopHnas pabora «M3yueHue https://academy-

94 paTopHazp yqu 0.5 content.apkpro.ru/lesson/86acad55-
COPTOB KYJILTYPHBIX PACTCHHIH H TIOPOLL 2279-4152-a48a-840d20ce0270
JIOMAIITHUX KUBOTHBIX)

MeToap! ceIeKIIMOHHON paboTHI.

95 JlaboparopHas pabota «3yuenue 0.5 https://resh.edu.ru/subject/5/10/
METOJIOB CETIEKIIUU PACTEHUI»

JloCTH>KEHMS CeJIEKIMU PACTEHUN U

96 *KUBOTHBIX. [IpakTrueckas padota https://resh.edu.ru/subject/5/10/
«IIpuBuBKa pacTeHHI»

C .

97 OXDAHCHIC, M3yenye 1 https://resh.edu.ru/subject/5/10/
UCIIOJTb30BaHNE TEHETUICCKIX PECYPCOB
buorexHosorus Kak Hayka u 0Tpacib https://academy-

98 npousBojcTBa. [IpakTuueckas padora 0.5 content.apkpro.ru/lesson/133b0166-
«M3yyeHne 00beKTOB OMOTEXHOIOTUI fc35-4a91-a264-14aaee2f5897
OcHoBHbIE HampaBie .

99 HOBHBIC | nvp BICHIA https://resh.edu.ru/subject/5/10/
CUHTETHUYECKOI OnMoorun

100 XpoMOCOMHast 1 TeHHAsI MH)KEHEPHUS https://resh.edu.ru/subject/5/10/

101 MeaunuHckue OMOTEeXHOJIOTUU https://resh.edu.ru/subject/5/10/

102 PesepaHblit ypok. [loBTOpenue,

000011IeHNEe, CUCTEMATH3aIA 3HAHUI
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OBIIEE KOJIMYECTBO YACOB I1O 102 0

13.5
I[TPOTPAMME



11 KIIACC

DJIeKTPOHHbIE
uudposbie
N KosmnuecTBo yacos oOpa3oBaTe/ibHbIE
[
. Tema ypoka ecypchl
n/n P pecyp
KonTpo IT
Beero HTPOJIbHbIE pPaKTH4YeCcKHue
padoThI padoThI
https://resh.edu.ru/subject/5
1 OpomonnonHas teopus Y. Jlapsuna 1 n 1‘:; |
ec 3BOJIIO oB 110 Y.
2 ALBIIKYIIE CHITE OROMIOIAH BIAOR I 1 https:/lesson.edu.ru/06/11
HapBuny
. bubnunoreka LIOK
Bopn0Oa 3a cyiiecTBoBaHMNE, €CTECTBEHHBIN U
3 . 1 https://m.edsoo.ru/863e9da
HCKYCCTBEHHBIN 0TOOP 4
4 dopMUpoOBaHUE CHHTETUYECKOW TeOpUHr 1 https://lesson.edu.ru/06/11
3BOJIIOLUAN
DTaInsl YBOMIOIMOHHOTO IIPOIECCa: Bubmaorexa IIOK
5 P ) 1 https://m.eds00.ru/863e957
MHUKPOIBOJIONUS U MAKPOIBOJIOLIHS 0
[Momymsius — sneMeHTapHas eAMHULIA bubmorexa HOK
6 Y P 1 https://m.eds00.ru/863e99c
3BOJTIOLUAA 6
3aKOH TreHeTH4ecKoro pasHosecus Jlx. Xapau,
B. Baitn6epra. JlaboparopHas padota
7 N 1 0.5 https://lesson.edu.ru/06/11
«BbIsIBIEHNE U3BMEHUYUBOCTH Y 0COOEH OJTHOTO
BHJIA»
8 DneMeHTapHbIe GaKTOPHI IBOTIOLHUU 1 https://lesson.edu.ru/06/11



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://lesson.edu.ru/06/11
https://m.edsoo.ru/863e9da4
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S¢dexrt ocnoparens. dhdekt OyTHUIOUHOTO

9 https://lesson.edu.ru/06/11
TOpJIBIIIKA
M N M

10 B https://lesson.edu.ru/06/11
reorpaduyeckas, OuoIornIecKas

. . bub6numoreka [IOK
EcrecTBeHHBII 0TOOp — HANPaBIAIOMINAN

11 https://m.edsoo.ru/863e9ed
(hakTop IBOIOIHH 0

12 [TosoBoit oTOOP https://lesson.edu.ru/06/11
[TprcrocoOIeHHOCTh OPraHU3MOB KaK

13 pe3yibTaT MUKpodBoROIHH. JlabopaTropHas 05 https://resh.edu.ru/subject/|
pabora «M3yuenue apomopho30B u ' esson/5390/start/295809/
WJINO0AIANTAlUI Y PACTEHUN U JKUBOTHBIX)

[Tpumepsl npucnocodIeHU Y OpraHu3MoB:
Mopdonorugeckne, GU3NOIOTHIECKHUE,

14 OMOXMMHYECKHE, IIOBEIEHUECKHUE. 05 https://resh.edu.ru/subject/|
Jlaboparopnas padota «IIpucnocobnenus ' esson/5390/start/295809/
Opl"aHI/ISMOB 1 UX OTHOCUTCJIbHAA
11e1eco000pa3HOCTh)

Buga, ero xpurepun u CTPyKTypa. .
15 Ha6ﬂo aTo I:{aﬂ pa60Ta <<pCYKa£)eHHe BHJIOB 110 0.5 hitps://resh.edu.tu/subject/|
paTop p P g ' esson/4949/start/119943/
MOP(OJIOTHIECKOMY KPUTEPHUIOH
16 C B https://resh.edu.ru/subject/l
TPYKTYD a esson/4949/start/
B §

17 HAOODPASOBAHNE KAk pesyIIbTat https://lesson.edu.ru/06/11
MHUKPOIBOJIOLUT

18 CBs3b MUKPO3BOIIOLMH U ATUIEMUAOTIOTHI https://lesson.edu.ru/06/11

bubnunorexa LIOK
Makpossosntonus. [TaneonTonornueckue
19 https://m.eds00.ru/863e9c1

MCTOABI U3YYCHUA 3BOJIIOIIUN

e
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https://resh.edu.ru/subject/lesson/5390/start/295809/
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buoreorpaduyeckue MeTOabI U3ydCHUS

20 https://lesson.edu.ru/06/11
9BOJIIOLUH
OMOpPHUOIOrMYECKHUE U CPAaBHUTEIBHO-

21 MOP(OJIOTHYECKUE METO bl U3YUEHUS https://lesson.edu.ru/06/11
HBOJIIOIIH
MornekyasipHO-TeHeTHUeCKue, OMOXUMUYECKHE

22 Y MaTeMaTUYECKHE METO bl H3YUCHHS https://lesson.edu.ru/06/11
HBOJIIOIIH

23 OO61mKe 3aKOHOMEPHOCTH BOJIIOLNH https://lesson.edu.ru/06/11

24 AanTHBHA paziai. HepastomeprocTs https://lesson.edu.ru/06/11
TEMIIOB HBOJIIOIIH

o5 Hayunble runoTe3sl IpOMCXOXKAECHUS KU3HU httos://lesson.edu.ru/06/11
Ha 3emie

26 JlotayHIible IPEACTABISHI O 3apOACHIH https://lesson.edu.ru/06/11
KHU3HU

27 OcHOBHBIE 3TaIlbl HEOPraHUYECKON IBOJIIOLINN https://lesson.edu.ru/06/11

bu6nunorexa LIOK
28 ['umoTe3sl 3apoKACHNUS )KU3HA https://m.eds00.ru/863ea5a
6

Hctopus 3emin 1 METO/IbI €€ H3yUeHHUS.

29 JlaGopatopHnas pabora «/3yueHue u onucanue 0.5 https://lesson.edu.ru/06/11
HCKOIIa@MBIX OCTATKOB JIPEBHUX OPraHU3MOB)»

30 HadanbHbIe STarbl OpraHndecKon IBOIIOIIH https://lesson.edu.ru/06/11

31 OBoMIOIUSA DYKapuOT https://lesson.edu.ru/06/11
OCHOBHBIE 3TaITbI YBOJIOIIH PACTUTEILHOTO

32 wipa. Hpakctirieckas pabora «syueriie 0.5 https://lesson.edu.ru/06/11

0COOEHHOCTEH CTPOSHUS PACTEHUN PAa3HBIX
OTJIEJIOB)»



https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11

33

OCHOBHBIC 3TAIIBI 9BOJIIOLIUHA ) KUBOTHOI'O MHUpa

https://lesson.edu.ru/06/11

DBosronus )kUBOTHBIX. [IpakTuyeckas pabora

34 «M3yduenue ocoOOEHHOCTEN CTPOCHUS 0.5 https://lesson.edu.ru/06/11

IIO3BOHOYHLIX JKUBOTHBIX)»
bub6numoreka [IOK

PazButue xu3Hu Ha 3emMIie Mo 3pam u

35 https://m.edsoo.ru/863ea6hb
nepuoam o
MaCCOBBIe BBIMHUPAHUA — 3KOJIOTNYCCKHUC

36 p https://lesson.edu.ru/06/11
KPH3HCHI MPOIILIIOr0
CoBpeMeHHbBIH YKOJIOTHYECKUH KPU3HC, €0

37 p P https://lesson.edu.ru/06/11
0CO0EHHOCTH
C bubnuoreka [{OK

OBpEMEHHAasl CUCTEMa OPraHUIeCKOTO

38 https://m.edso0.ru/863ea48
MIPOIILIOTO e

39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI https://resh.edu.ru/subject/|
OpraHu3MOB esson/5395/start/107347/

40 AHTpPOIOJIOTHS — HayKa O YeJOBEeKe https://lesson.edu.ru/06/11
PasButne npeacraBieHnil 0 IPOUCXOXKIEHUH

41 pe p a https://lesson.edu.ru/06/11
YyeJIoBEKa
MecTo 4enoBeka B CUCTEME OpPTraHUIEeCKOTO
mupa. Jlaboparopuas padora «/3yuenue

42 P p N p p i 0.5 https://lesson.edu.ru/06/11
0COOCHHOCTEH CTPOCHHUS CKETIeTa YeIOBeKa,
CBSI3aHHBIX C TIPSIMOXOXKICHUEM»

43 JIBYOKyIIIME CUITBI aHTPOTIOTEHE3a https://lesson.edu.ru/06/11
CooTHo1IeHne OMOIOTHUECKUX U COLMATBHBIX

44 H https://lesson.edu.ru/06/11
(hakTOpOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a https://lesson.edu.ru/06/11

46 ITameoreneTrka 1 majieorecHOMHKaA https://lesson.edu.ru/06/11



https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://resh.edu.ru/subject/lesson/5395/start/107347/
https://resh.edu.ru/subject/lesson/5395/start/107347/
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11

bubnunoreka LIOK

47 DBOIIIOIUS COBPEMEHHOIO YEJIOBEKA
H p https://m.edsoo.ru/863eac2c
UYenoseueckue packl. [IpakTudeckas padbora
48 «M3yueHune 3K0I0rnYeCcKuX ajanTaiui 0.5 https://lesson.edu.ru/06/11
YeJIOBEKa
bubnunoreka LIOK
49 MexIUCIUTIITMHAPHBIE METOIbI aHTPOMOJIOTUU https://m.edsoo.ru/863ead4
4
50 3apoxIeHue U pa3BUTHE KOJIOTHU https://lesson.edu.ru/06/11
Mertoapl skosnoruu. JlaboparopHas pabora
51 «M3ydyeHre METOJ0B HKOJIOTUYECKUX 0.5 https://lesson.edu.ru/06/11
HCCIIEOBAHUID
3HadeHne YKOIOTNYECKUX 3HAHUN IS
52 a https://lesson.edu.ru/06/11
YyeJIOBEKa
bubnunoreka LIOK
53 Dkonorunueckue GaxkTopsl
¢ P https://m.edsoo.ru/863eafec
Abunotnueckue gakropbl. CBET Kak
N bu6nmorexa LIOK
sKosornueckuit pakrop. JlaboparopHas
54 N 0.5 https://m.edso0.ru/863eb10
pabota «BbIsiBIeHNE TPUCTIOCOOIEHUI .
OpPraHU3MOB K BIHMSIHUIO CBETa» B
AoGuoTtndeckue daxktoprl. Temneparypa kak
skosiornueckuii paxrop. Jlaboparopuas
55 ¢ P paTop . 0.5 https://lesson.edu.ru/06/11
pabota «BrIsiBIIeHHE TPUCTTOCOOTECHU
OpPTaHU3MOB K BIIUSHHUIO TEMIIEPATYPhI»
Abunotnyeckue gpakTopbl. BiaxxHOCTh Kak
skosiornueckuii haxrop. JlaboparopHas
56 ¢ P patop 0.5 https://lesson.edu.ru/06/11

pabota «AHATOMHUYECKHE OCOOEHHOCTH
pacTeHU U3 pa3HBIX MECT OOUTAHUS)



https://m.edsoo.ru/863eac2c
https://lesson.edu.ru/06/11
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11

o7 Cpenpl oOuTaHUs OPraHU3MOB https://lesson.edu.ru/06/11

58 buonornueckue puTMbl https://lesson.edu.ru/06/11

59 JKuznennbie GOpPMBI OPraHU3MOB https://lesson.edu.ru/06/11

bubnunoreka LIOK
60 buotnueckue GpakTops https://m.edsoo.ru/863eb34
8

3HaueHne OMOTUYECKUX B3aUMOIEUCTBUAMN IS

61 CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie https://lesson.edu.ru/06/11
oOuTaHus

62 DKOJIOTMYECKUE XAPAKTEPUCTUKH TOITYIISILIUN https://lesson.edu.ru/06/11
OcHOBHBbIE IOKA3aTENIN MOIMYJISLINN:

63 YHCIICHHOCTD, TNIOTHOCTh, BO3PACTHAS U https://lesson.edu.ru/06/11
10JIOBAsi CTPYKTypa
OcHOBHbIE TOKA3aTENN MOMYJISIIHN:

64 POXKIAEMOCTb, PUPOCT, TEMIT POCTA, https://lesson.edu.ru/06/11
CMEPTHOCTh, MUTPAIINN

65 DKoJoru4eckasi CTpyKkTypa MonyJssuu https://lesson.edu.ru/06/11

66 JlnHaMuKa TONYIISIIAN U €€ PeryIsus https://lesson.edu.ru/06/11

67 KpuBsle pocTa 4nCI€HHOCTH MOMYJISIINH. httos://lesson.edu.ru/06/11
KpuBbie BBDKUBaHUS
Dkosoruyeckast HA1Ia Buaa. JlabopaTopHas

68 pabota «lIpucrnocobneHus ceMsiH pacTeHHU K 0.5 https://lesson.edu.ru/06/11
pacceneHuIo»

69 Bun kak cucrema nmomyssiui https://lesson.edu.ru/06/11

70 3aKOHOMEPHOCTH MOBEACHHS 1 MitrpaLliil https://lesson.edu.ru/06/11

ZKHNBOTHBIX



https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11

bubnunoreka LIOK

71 Coo011ecTBO OpraHu3MOB — OUOIICHO3 https://m.edso00.ru/863eb46
a
bubnunorexa LIOK
72 DKOcHCTEeMa KaK OTKphITasi CUCTEMa https://m.eds00.ru/863eb46
a
Kpyrosopor BeliecTs ¥ IIOTOK SHEPTUU B
73 PYroBop B p https://lesson.edu.ru/06/11
SKOCUCTEME
74 OCHOBHBIE TOKA3aTEIN YKOCUCTEMBI https://lesson.edu.ru/06/11
75 DKOJIOTrM4eCKHUEe MUPaMHIbI https://lesson.edu.ru/06/11
bubmuoreka [{OK
76 H3MeHeHus coo0I1eCTB — CYKLIECCUU
B yKi https://m.edsoo.ru/863eb5fa
ITpupoaHbIE 3KOCUCTEMBL. DKOCUCTEMBIL 03€D U
77 PHpoOZ i p https://lesson.edu.ru/06/11
peK. DKOCUCTEMBI MOPEH U OKEaHOB
ITpupoaHbIE IKOCUCTEMBL. DKOCHUCTEMBI T ,
78 PHPOA . yHAp https://lesson.edu.ru/06/11
JIECOB, CTEMEM, MYCThIHb
79 AHTPONIOTr€HHBIE Y3KOCUCTEMBI https://lesson.edu.ru/06/11
VYp6oskocucremsl. [Ipaktnueckas padbora
80 p p p 0.5 https://lesson.edu.ru/06/11
«3yuenne u onrcanue ypooIKOCUCTEMBI»
3aK0HOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX
81 ? . (bopmp https://lesson.edu.ru/06/11
B3aUMOJICHCTBUI OPTraHU3MOB B DKOCHUCTEMAaX
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI
a3HBIX THUIIOB Ha CYOOpraHU3MEHHOM,
82 P yoop https://lesson.edu.ru/06/11
OpraHU3MEHHOM, TTOMYJISAIIHOHHOM U
9KOCHCTEMHOM YPOBHSX
buocdepa — obmiemianerapuas 060g09Ka bubnnorexa [JOK
83 https://m.edso0.ru/863ebb5

3emnu

e



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://m.edsoo.ru/863eb5fa
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e

84

Yuenue B. W. Bepraackoro o 6uochepe

https://lesson.edu.ru/06/11

bu6nmoreka [IOK

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOCHEPHI https://m.edsoo.ru/863ebd1
6
86 KpyroBopoTbI BelecTB 1 OMOTeOXMMHUYECKHIE httos://lesson.edu.ru/06/11
ITUKJITBI
87 3onanbHOCTH 6uoCchepsl. OCHOBHBIE OMOMBI https://lesson.edu.ru/06/11
CyIIH
88 YcroitunBocTh 6uocheps https://lesson.edu.ru/06/11
89 DKOJIOTUYECKUE KPUZUCHI U UX IPUUUHBI https://lesson.edu.ru/06/11
bubnunoreka LIOK
90 BozneiicTBue uenoseka Ha 6uochepy https://m.edsoo.ru/863ebal
€
A .
91 HTpOHOFeHHuoe BOSHeHCTBVH ©Ha https://lesson.edu.ru/06/11
PaCTUTEINIbHBIN U )KUBOTHBIA MU
92 0 https://resh.edu.ru/subject/I
Xpara TpHPOH esson/3896/start/17493/
03 OCHOBHBIE TIPUHITUTIBI YCTOHYHBOTO Pa3BUTHS https://lesson.edu.ru/06/11
YeJI0BEYECTBA U TIPUPO/IBI
PanmonansHoe npupoAonoNb30BaHue U
94 COXpaHEHHE OMOJIOTHYECKOT0 pa3HOo00pa3us https://lesson.edu.ru/06/11
3emin
95 O6061mmeHue o Teme «MUKPOIBOTIOIUS U €€
PE3YIbTAThI»
96 O6001menue mo Teme «MaKpOIBOIIONUS U €€
pe3yIbTaThI»
97 O606muenue no Teme «IIpoucxoxaenue u

pa3BUTHE )XKU3HU Ha 3eMIIe)



https://lesson.edu.ru/06/11
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://lesson.edu.ru/06/11
https://resh.edu.ru/subject/lesson/3896/start/17493/
https://resh.edu.ru/subject/lesson/3896/start/17493/
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11

O6o06menue no Teme «IIpoucxoxaenue

98 1
YeJI0BEKa — aHTPOTIOTCHE3)

99 O060061IeHne o TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIIICHUSIX OPTaHNU3MOBY
O6006mmenue mo Teme «OpraHu3Mbl U cpenia

100 1
oOUTaHHS

101 O060061IeHne 1o TeMe «IKOJIOTUS BUJIOB U 1
TOMYJISALAN

102 O606menue o Teme «brochepa — 1
rJ100abHask IKOCUCTEMAY)

OBILIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Boicoukas JI. B., Apimiun I'. M., PyBunckuii A. O. u np. buonorus. 10
KJacc: y4ue0. A o01ieo0pa3oB. opraHu3aluii: yriryOJeHHbIA YPOBEHb / IO
pen. lllymuoro B. K. u Ipmmiuna I'. M. - IIpocsemenue, 2020

2. Bricornkas JI. B., JApivmiun I'. M., PyBunckuit A. O. u ap. / [lox pen.
[Mymuoro B. K., ApiMmuna I'. M. buosorus. 11 kinace. YrimyOneHHbIi
ypoBenb M3aatenbctBo «IIpocBenienne

3. Aemvuun M., Cabnuna O.B., Beicorkast JI.B., bopoaun I1.M. Buonorus.
O6mas ouonorusi. Ilpaktukym. 10-11 knmaccel: yueOHOe nmocobue st
o01eo0pa3. opranuzanuii: yrinyoneHHsld ypoBeHb/Apmvmmi I'.M., Cabnuna

O.B., Beicoukas JI.B., boponun I1.M. - M.: IIpocsemienue, 2017.-143 c.

METOJINYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA
https://edsoo.ru/wp-content/uploads/2023/08/mp biologiya format-
docx 26082023 na-sajt.pdf

®omuna T.T. buonorusi. Metonuueckue pekomenaauu. 10-11 ki.: yueo.
nocoOue it 00111e00pa3oBaT. opranuzanuii: yriuyoiaeHHsiii yposens/ T.T.

®omuna — M.: [Ipocsemienne, 2017

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

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

https://resh.edu.ru/subject/5/11/

https://lesson.edu.ru/06/10

https://lesson.edu.ru/06/11



https://edsoo.ru/wp-content/uploads/2023/08/mp_biologiya_format-%20docx_26082023_na-sajt.pdf
https://edsoo.ru/wp-content/uploads/2023/08/mp_biologiya_format-%20docx_26082023_na-sajt.pdf
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/11/
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/11
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