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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mpeamery "buomnorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6nénnoro ypoBHs uzydenust (10—11
KJIACCHI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm PIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BAaHbl 00ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIUM, CpPEeAHUM
o01mMM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYaroUUXCsi U CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTHM HAy4yHOI'O 3HAHUA, CBA3aHHOIO ¢ OMOJOTrHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebHomy mpeamety "buonorus" naér npeacraBieHue o
Heau M 3ajadax M3ydyeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, omnpeaesieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAepKaHue, ero
CTPYKTYpUpPOBAaHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEAOBATeIbHOCT, W3Y4YEHUs Y4YEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyarogaps 4YeMy M[POCMATPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIee pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OPUECHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTaBICHUN O 370pOBOM 00Opasze >KU3HHU, Ha
BOCIIUTaHUE OEPEKHOr0 OTHOIICHUS K OKpyXarlleil mnpupoaHoit cpene. B
nmporpaMme Mo OMOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOrO mpeaMera
«buonorusiy B peamuzanuu  TpeboBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHUS U B
GbOopMUPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEILHOM  JEATEIbHOCTU
oOy4arolmuxcs MO OCBOCHHUIO COACpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YPOBHE CpeaHero ol1iero oopasoBaHus.

VYueOnsbiii npeamer «buonorus» Ha ypoBHE CpelHEro oomero oopa3oBaHus
3aBepiiaeT OuOoJIOTMYEeCKOoe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHWM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIOLUOHHOTO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIriIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJYyYEHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX pa3/eloB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
paclIMpeHbl U YrIyOJeHbl OWOJOTMYECKHME 3HAHUS O PACTEHUSX, >KHUBOTHBIX,
rpubax, OaKTepHsiX, OpraHU3ME 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTAX IKU3HH,
JIOTIOJIHUTEIBHO BKIJIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U MTOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MokHa Takke HMHTErpauuss OMOJOTMYECKHMX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUU
(bU3UKY, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLNUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISI AKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3AILMH, BOJIOLMH OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpaszus IuiaHeTtl. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOTHH, SMOPHUOJIOTHHM U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTHMH U CHUHTETUYECKOU
OMOJIOTMH, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarlIuXcs Mo OOTaHWKE, 300JI0THUH,
aHatomuu, (usmonorun uenoBeka. B 11 kiacce u3y4aroTcs SBOJIIOLMOHHOE
y4eHHE, OCHOBBI DKOJIOTUH U yUeHHUE 0 Orocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
OOy4arOIIMMUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, UJI€W, TPUHIIUIIOB U MPaBuUJI,
JIe)KaIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KIIETKH, OpPraHu3Ma, MOMYJISIuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIONIMXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHUM. J{is
pa3BUTHS U TOJAJAEpKAHUS HHTepeca OOydarmuxcsd K OHOJIOTMHM Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETHUECKOTO0 MaTepHalia B COJEPKAHUHU MPOrPAMMBI
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM unu MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb n3yuenus ydeOHoro npeamera «buonorusp» Ha yrimyOaéHHOM yYpOBHE —
OBIIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sacTu
npo(heCCUOHATIBHOM JAESITENIbHOCTH, CBSI3aHHOW C OuoJoruMeid, Wi K BbIOOpPY
y4eOHOT0 3aBeICHUSA I MIPOIOJIKEHHSI OMOIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIENYIOIIMX 3aa4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUHU, MHOTro00Opa3uu M OCOOEHHOCTAX OHOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MONyJsALus, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIE0BAaHUSAX B OMOJIOTUH;

O3HAKOMJIEHUE OOYy4YaloIIMXCA C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HAayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTMHM, SMOPHOJOTMM W OHOJIOTMM pa3BUTHUS, TEHETHUKU U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEJIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHX
UCCIeNOBaHUM B JjabopaTtopum M B mpupoje (HaOmoJaeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJICTMPOBAHUE);

OBJIaZIcHUEe OOYyYalOIUMUCS  YMEHHUSIMH: CaMOCTOSTEIbHO  HAaXOJUTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOITMUYECKYI0 HH(QOPMAIMIO; TOJIb30BATHCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH U  3KOJOTMYECKUMHU
npoOjeMaMu 4YeJOBEYECTBA; OLICHUBATh IOCIEACTBUS CBOEH NEATEIbHOCTH 10
OTHOILIIEHUIO K OKpY)XKarolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pPOBBIO U
3I0POBBIO0  OKPYXKAIOIIUX  JIFOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npoPHIaKTUKA MH(GEKIIMOHHBIX 3a00J€BaHUM, TIPABWJIa MOBEJAEHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIUXCS WHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEM
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JOrHuei
OMOJIOTMYECKOT0 UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIETOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOACIUPOBAHUS OHOJIOTHYECKUX
O00BEKTOB U MPOLIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICTTLHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B palMOHAJIBLHOM
MPUPOOIIOIL30BaHNN (COOJIO/ICHNE TPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 37I0OPOBbSI
OKpYXXAIOIIUX  Jirojie  (coOmrogeHuss Mep NporIakTUKH — 3a00JIeBaHUM,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATENbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUWM U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHUE€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00ydYarolMMUCH
WHIUBU Ty AIbHON oOpa3oBaTenbHOI TPAeKTOPHUH, CHOCOOCTBYIOLIEH
nocJIeytoemMy Tpo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE CpelHero odiero oopazopanus, coctasisier 204 yaca: B 10 kimacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezielo).

OT60op opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUCHHS OHOJIOTHHU
OCYIICCTBIISACTCSA ¢ YYETOM CHEIU(UKU €ro COJAepKaHWs W HaIMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTHYECKOTO 00pa3oBaHMs B OpraHM3AIUAX — CPEIHETO
poheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
OOyYaroIMXCcs B BBIMOJTHCHUH TPOSKTHBIX M YUCOHO-MCCIICI0BATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIACTCS ydYUTEJIEM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJyiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouosiornu.  buojmornueckue HaykKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TNPUKIAJHBIE KW TMOUCKOBBIE HAy4YHbIE HCCICAOBAHUS B
OHOJIOTHH.

3HadeHure OMoJOoruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIbHOCTA 4YEJOBEKA: MEIULIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIIJIEHHOCTH, OXPAHE TPUPOBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotensb, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapsuH,
VY. I'apgeii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl u cxembl: «CBsI3b OMOJIOTMHM C JIpYyruMu Haykamuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3Yy4Y€HHUE

JKuBble cucTeMbl Kak mpeaMer u3zydeHusi Ouonoruu. CBONCTBa >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CIOXHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHusalyi SKUBBIX CHCTEM: MOJEKYJIAPHBIM, KIECTOYHBIN,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOM, YKOCHUCTEMHBIN
(buoreoneHoTuyeckuit), OuochepHsniii. Ilporecchl, MPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme x’uBble CUCTEMbI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3yuenne kuUBBIX cucTeM. Mertoasl Ouosiorndeckord Hayku. HaGmromeHwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3alMsl, MeTaaHanu3. [loHarue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. llnanupoBanue »skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBas rumotesa. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHBIX. OIlEHKa JOCTOBEPHOCTH MOJYYSHHBIX
pe3yabraroB. [IpUunMHBI UCKaXEHUA PE3YJIbTATOB JKcnepuMeHTa. [loHsATHe
CTATUCTUYECKOTO TECTA.



JleMoHCTpanun

Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKH >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metosbl
W3y4YEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METOJIOB IIPH
W3YUYEHHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KjieTku

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. KMcropus
OoTKpbITUs KiIeTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ineiinen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJICTOYHOM
TEOPHH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METO MEUYEHBIX aTOMOB, AU(epeHInaNbHOE
HEeHTpUYTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCcTpauumn

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

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

OOopyioBaHHE: CBETOBOM MHMKPOCKON, MHKpPOIpEnapaTbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OWOIOTHU
(xpomarorpadus, aektpodope3, auddepeHaIbHoe HeHTPUGYTHUPOBaHUE,
[111P)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- M YJIBTPAMHUKPOIIEMEHTHI.
Bona u €€ poiib Kak pacTBOPUTENS, PEAreHTa, y4acTUe B CTPYKTYPUPOBAHUHU
KJIETKH, TEIUIOPEryisiuu. MuHepaibHble BEUIECTBA KJIETKH, UX OMOJIOruueckas
posb. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Oprannueckne BellecTBAa KIETKH. buosornueckue mnoauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Moinekysnbl. [lepBuunas
CTpyKTypa Oenka, MenTHaHas CBS3b. BTopuuHas, TpeTWdHas, YETBEPTHUUHAS



cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonornueckue GpyHKIMU 6€TKOB. [Ipuonsi.

VYrieBoasl. MoHOCaxapuabl, UCaXapyibl, OJTUTOCaXapyIbl U MOJIACAXAPHUIBIL.
OO6mumii 1IaH CTpOoeHUS U (PU3UKO-XMMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunbHo-TUapOodhoOHbBIE cBOMcTBA. Kitaccudukanus munuaos.
Tpurmuuepunasl, $ochomunuasl, BOCKH, CTepouabl. buonormueckue (GyHKIUU
munuaoB. OO01mMe CBONCTBAa OMOIOTMYECKUX MEMOpaH — TEKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneotuapl. [Ipunnun kommiementapHoctu. IlpaBuno Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. Mectonaxoxaenue u ouonornueckue pynkuuu JTHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHBIE IEPEHOCUUKH, UX (PYHKIHUU B
kietrke. [pyeue wnykneozuompugocgpamer (HT®D). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykTypHas Ouoiiorusi: OMOXUMUYECKHe U OMo(U3NYECKrUe UCCIEIOBAHMUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OHOMoOsekyd. Mooeruposanue
CMpYKmMypsl U QYHKYUi OUOMONEKYN U UX Komniekcos. KomnvromepHuiti Ousaun u
Opeanuyeckul Cunme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JlemMoHcTpanuu

[Toptpetsr: JI. [lonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

[uarpammer:  «PacnpeneneHne XMMHUYECKMX OJJIEMEHTOB B HEXKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOIE».

Tabmuubr u cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemiectBa B coctaBe opraHu3moBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYJNb», «CTpoeHue MOJEKYI
yrieBooBy», «CTpoeHre MOoOJeKyn JHOuAoB», «HyKIEeMHOBBIE KHUCIOTBD»,
«Ctpoenne Mosnekysbl ATOy.

OO6opynoBaHue: XUMUYECKasl MOCy1a U 000PyI0BaHNE.

JlabopaTtopnasi pab6ora «O0Hapyx)eHHE OEITKOB ¢ TOMOIIBIO KaYeCTBEHHBIX
peakuuii».

JlaGoparopuass  padora  «lccrmenoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoeHue 1 PyHKIMH KICTKH

Tumnbl KIETOK: 3yKapuoTHuecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



CtpoeHre mpoKapuoTHIECKOM KIeTKU. KieTouHas cTeHka OakTepuil u apxei.
Oco0eHHOCTH CTpOEHUS] TEeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCIIOpT BEWIECTB Yepe3 IIa3MaTUYECKyl0 MEMOpaHy: NMaCcCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPUYHBIHI
aKTUBHBIK TpaHcropT). Ilomymponunaemocth meMOpanbl. PabGoTta HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLUTO3, (haroruTo3. Dk3ouuTo3. Kiuetounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHHM, TprOOB.

Hutomna3ma. [luto3one. LluTtockener. [IBmxeHne nuroriazMbl. OpraHouasl
kieTkdn. OnHoMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MAaTHYecKash CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJHOMEMOpaHHBIX OPraHOUAOB KiIEeTKH. CTpOeHHE TpaHyJspHOrO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame Ionvoxcu. Tpancmopt
BEIECTB B KJIETKE. Bakyosn pacturesbHbIX KiIeTOK. KiteTounbii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHIPHH,  IUIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (GyHKIIMM MHUTOXOHApPUN W Tuiactui. llepBudnsble,
BTOPUYHBIE U CIIOXKHBIE  IUIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApHUOT.
XJIOpOIIACThI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHbie opraHonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. Ilpomescymounvie Gunamenmol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl HeMblueunblx Kiemok. MukpotpyOouku. Kietouynbrit
ueHtp. CrpoeHwe U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6osouka siapa, XPOMATHH, KapUOIIa3Ma, SAPHIINIKH, UX CTPOEHUE U
byakuun. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — TUCTOHBL. /{uHamuka s0epHou 00010uku 6 mumosze. floephbiil
MpaHcnopm.

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

JdeMoHCcTpau



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymmuc.

Tabmuubr u cxembl: «CTpoeHHE DYKapUOTHUECKOW KIETKm», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKu», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3ydeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JOBMKEHHS  UWTOIUIA3MbI B
PaCTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

ACCUMUIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpreTuueckoe oOecnedeHue KieTku: mnpeBpamieHue ATO B
OOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPhl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OPraHUYECKMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCcucenHbIll U OKcuceHHblll omocunmes y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dbotocunTeza. CBetoBas u TeMHOBasi paszbl. Pomoovixanue, Cs, C,. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3nuuHbX (HakTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHNE (POTOCUHTE3A.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUpPYIOIIHE OaKTepuu, Kele300aKTepuu, CepoOAKTEPUH, BOJOPOIHbBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxxenus. I[IpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTEIHN OOJIE3HEH.

AspoOHbIe OPTraHU3MBI. Oransl JHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
mporiieccax omosorndeckoro okucieHus. [uknmnueckue peakmmuu. OKUCIUTETEHOE
dbochopunupoBanue. Ouepeus memoOpaHHo2o epaouenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaswi. IlpeumyiecTBa a’poOHOTO IMyTH
oOMeHa BeIIecTB nepes aHa3pOoOHBIM. DPHEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptperst: k. IIpuctiou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JJI MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPEIIAPATOB.

JlaGopaTropnass padora «l3ydeHue  KaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMuUJIa3bl MU KaTajla3bl)y.

JlabopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuasi paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGopMalnus U peajiu3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacneacTBeHHOW mHGopManuu. [ eHeTnuecKuit
KOJ, €ro cBoucrTBa. TpaHckpunuusa — wmaTtpuunbeli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucior. Pomb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHOT. Peryisiusi akTUBHOCTH T'€HOB Yy IpokapuoT. ['mmotesa
onepoHa (d. XKako0, XK. Mano). Monexynapuvie mexanusmvl 3KCnpeccu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
nporieccoB B kieTke. KieTounslit romeocTas.

Bupychl — HekieTouHnble (hOPMBI )KU3HU U 00UTaTHBIEC Mapa3uThl. CTpoeHUE
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHBIX, pacteHuil. CITN, COVID-
19, conranbHBIC 1 METUIIMHCKHE MPOOICMBI.

buoungopmamura: unmeepayus u anaius 6orvuiux maccueos («bigdatay)
CMpYKmMypHuIX Ouoiocudeckux oannwvix. Hanomexnonocuu 6 ouonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konpuos, /1. Y. iBanoBCKwii.

Tabmuubr u cxembl: «brocunTtes O6enkay, «['eHeTnyeckuit Kom», «BUpych»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisnus. Hutepdaza u MUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekaliux B uHTepdaze. [loAroTroBka KIETKH K
nenenuro.  [IpecuHTteTndyecknii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JIHK — permmkanwmsa. [Ipuanuner pervmkanvun JITHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAJIJIEIBbHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TemoMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTHUIl. JIUTIOWIHBIA W
rarionaHbeli  HaObOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne ximerkn — wmutTo3. CTaguM MHUTO3a MU MPOUCXOJAIINE B HUX
nporeccel. Tunel Muto3a. KapuoknHe3 u nuToknHe3. buosiornueckoe 3HaueHUE
MHTO3a.

Perynsiumss mutotndeckoro nukia kiuetku. [Iporpammupyemas kKiaeTodyHas
rudesb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMUKA. Mexanuszmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KliemKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwuto3y, «CTpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTIpenapaThl: «MHUTO3 B KJIETKaxX
KOPEIIIKa JTyKa».

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax».

JlabopaTtopHnasi padora «HabmroneHre MuTO3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GpyHKUMH OPraHM3MOB

buonoruueckoe pazHooOpazue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHHUS U JKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIH, APYrue NpoTUCThI. KoNOHHAIbHBIE OPTAHU3MBI.



B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OprasHbl H
cucTeMbl opranoB. Opranusm Kak enuHoe uenoe. I'omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
IOKPOBHAs1, MPOBOJMAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTpPOEHHS,
(GYHKIUI U pacoIOXKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHM JKMBOTHBIX M YEJIOBEKA. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUsA, (PyHKUMNA H
PAacCIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIMKA OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbII M BHyTpeHHHU ckeneT. CTpoeHue u
THUIIBI COEJUHEHHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIECTOYHBIX  OPraHU3MOB:
amMEO0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHbple MBIIIIBI U UX padoTa.

Ilutanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa W
MHHEPAJIBHBIX BEIIECTB pacTeHusAMH. lIuTanue XKMBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHUe. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOrO TpakTa. llumeBapurenbHble kene3bl. [lnmeBapuTenbHas
CUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. JJuddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIxareinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL U
MiIeKonuTaomuXx. Perymsmus npixanus. JpixarenbHble 00BEMBI.

TpaHcnopTr BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTECHUM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHass cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalieHus. IBOJIOLUOHHbBIE
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX >KMBOTHBIX. Pabora
ceplla v €€ peryJisiuus.

Beigenenue y opranu3MoB. Beimenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasnel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCcachIBaHME KaK MEXaHM3Mbl pabOThl OPraHOB BBIICIICHUSI.
CBs13b NOJIOCTH T€Ja C KPOBEHOCHOM M BBIIETUTENBHONW cUCTEMaMU. Brinenenue y



MO3BOHOYHBIX >KUBOTHBIX U 4enoBeka. [louku. Ctpoenue u QpyHKIHOHHMPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuil M UHUCTHI MNPOCTEHINIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHON M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3amuTa opranu3Ma ot Oosne3Hedl. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crierudUuIecKuii
UMMYyHUTET. Teopusi KIOHaNIbHO-celeKkTuBHOro ummyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte uW  peryisinquss y  OprauusMmoB. Paznpaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3zgpaxuMocTp W peryidanus y
pacteHuil. PocToBele BelecTBa U UX 3HaYCHUE.

HepBHasg cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pediekc u
pednexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHasi peryisinuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX W YEJIOBEKA.
JKenespl HSHOOKPMHHONW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMocCBA3bp HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtanamo-runodusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnuupl U cxembl: «OIHOKJIETOUHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrerimme», «Opranbl LIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CcTpoeHue
HaceKoMbIX», «TkaHu pactenuit», «KopueBbie cuctembry, «CTpoeHue cTedIsy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YelOBEKay,
«IImmeBapurenpHas cucrema», «KpoBeHocHass cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«mmynurer»,  «KuiieuynomonoctHele», «CxeMa  MUTaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX IKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«Ctpoenue miaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema peioy, «HepBHas cucrema srymkm», «HepBHas — cucrtema
npecMblkaromuxcs»,  «HepBHas — cucrema  nrtunmy,  «HepBHas — cucrema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENApaThl OJHOKIETOYHBIX
OpraHMW3MOB, MUKpOIIpENapaThl TKAaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO W BO3IYIITHOTO MUTAHUS PACTEHUH,
pacieruieHus Kpaxmaina U OeJKoB Mo IeicTBUeM (epMEeHTOB, 000pyI0BaHuE AJIs
JEMOHCTPALUK ONBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEN KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne OpraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazmHokeHUe U pa3BUTHE OPTaHU3MOB

@dopMbI pa3MHOKEHHS OpraHu3MoOB: Oecriosnoe (BKIIOYas BETreTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUA,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pasmuoxkeHue. [lonoBele kieTkn, wiM rameTtsl. Meino3. Craauu
Mmeiio3a. [loBenenue xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
M€Ho3a M IIOJIOBOTO Tporecca. Mewo3 M €ro MeCTO B JKM3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameToreHes y »kuBOTHBIX. [10JIOBBIE KeIe3bl.
OO0pazoBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE pPa3BUTHE JKUBOTHBIX. (CrocoObl
OIUIOIOTBOPEHUS: HApYy)HOE, BHyTpeHHee. [lapTeHorenes.

WuauBuyabHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00HA U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguum >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MIJIECKONMUTAIOUINX. 3apOABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEUW U3 3apOJIbIIIEBBIX JINCTKOB. B3auMHoe
BIUSIHAE 4YacTell pPa3BUBAIOIICTOCSA 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK  pe3yylbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TE€HOB. BrnusHue Ha 5MOpUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(baKTOpPOB OKpYKAIOIIEH CPEIbl.

Poct u pasButue xuBoTHBIX. [locTamOpuonanbheiii mepuon. Ilpsimoe u
HenmpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYECKOE€ 3HAYE€HHE NPSMOIO0 M HENPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUlbl pocTa KUBOTHBIX. DAKTOPHI
PEryJIAINU POCTa KUBOTHBIX U yenoBeka. CTauu MocTAIMOPUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MTPOIIECCHI.

PasMHoxxeHune u paszputue pacteHuil. ['amerodutr m cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue Crop B TMpoIecce MeHo3sa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHKE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISALIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

[Toptpersr: C. I'. HaBammun, X. [lInemas.

Tabmuubr u cxembl: «BereratuBHoe pasMHOxkeHHe», «Tumbl Oecmonoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHO)eHue TuApbD, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AMUEKIETKH U criepMaTo3onna», «OCHOBHbIE CTaauud OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButhe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOAOTBOPEHUE Y LBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJIHOJIOJIbHBIX U JBYAOJIbHBIX pAacTeHUI», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM ULHUKI MXa», <« KU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKICTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYLLIKI.

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOITpEenapaTax.

IIpakTuuyeckasi padora «BrplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlaGopaTtopnasi padora «CTpoeHHE OpraHOB Pa3MHOKEHHUSI BBICIINUX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

Hcropust cTaHOBICHUS UM pa3BUTHS TEHETHKW Kak Hayku. PaGoter T
Menpens, I'. ne @puza, T. Moprana. Ponb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHU
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunora, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE€ TEHETUYECKHUE MOHITUS U CUMBOJIbL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NMPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.



OCHOBHBIE ~ METOJBl ~ TE€HETUKH: THOPUIOJOTUYECKHM,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETHUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKoHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKoH

eAMHO00pa3us rTHOPUIOB MEepBOTo NnokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnaens — 3aKOH pacUICIUICHUs IPU3HAKoB. LluTosiornueckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIM XapaKkTep HAclIeIOBaHMUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienss — 3aKOH HE3aBUCUMOTO
HAcJEeIOBaHMUS ~ TpHU3HAKOB.  lluTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKPEILIMBAHUS.

CueruieHHOe HacienoBaHue npuzHakoB. Pabotel T. Moprana. CuerieHHOe
HACJICJOBAHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TE€OPHUsI HACIEICTBEHHOCTH.

['eHeTuka nojia. XpOMOCOMHBIN MEXaHU3M OIpPEAEIEHUs Mmona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMmeTHbId I0J. ['eHeTuyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX € ITOJIOM.

['eHoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajulenn3M. B3anMoJencTBUE HEAUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lonmumepus.

['eHeTUeCKUNl KOHTPOJIb PA3BUTHs PACTECHUM, JKUBOTHBIX W 4YEJIOBEKA, a
Takke (HU3NOJIOTUYECKUX TMPOILIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKITHH.
['eHeTHUYECKME MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «llepBoiii 1 BTOpoit 3akoHbl Menpens», «Tpetuit 3aKoH
Mennens», «AHamu3upymoollee CcKpelmuBanue», «HemomHoe aOMUHUpPOBaHHEY,
«CriereHHOe HacleI0oBaHWE TPU3HAKOB Y Npo30¢uibl», «l'eHeThka Tmoiay,



«Kapuotun uenoseka», «Kapuotun aposzodpuiby, «Kapuotum OTHUIBD,
«MHOXeCTBEHHBIN ajljIenu3M», «B3auMoaecTBUE TEHOBY.

OO6opynoBaHue: MOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPAcCHICIUICHUS MPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJEIb JJIA
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPHU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydeHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUA Yy APO30(PHITBD».

IIpakTnueckass pab6ora  «M3ydyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHUA y APO30(PUIB».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiicTBue reHOTHMIA W cpenbl Ipu  (GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MPU3HAKU. BUbI
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBCHHAS.

Mopaudukanuonnass U3MEHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHYMBOCTH. Hopma peakuuu npusHaka. BapuanuoHHbIN
psan u BapuarnuonHas kpuBas (B. Horanncen). CpoiicTBa MOau(MUKAITMOHHOU
W3MEHYUBOCTH.

['eHoTHIIMYECKAsS U3MEHUYNBOCTH. CBOMCTBA FTEHOTUIMMYECKON U3MEHUYHUBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTHBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mpejiesax OJTHOr0 BUA.

MyTanmonHass M3MEHYMBOCTh. BuUIbI MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUHUPOBAHHbICE MyTaluMHh. SOepHbIE W
UTOIUIa3MaTuYeckue myTtanuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUsS MyTauuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HacienctBeHHOM u3meHurnBoctu (H.M. BaBunon). BHesinepHas M3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEeMUYeCKUx Gakmopos 8
HACNe008aHUU U UBMEHUUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemoHcTpanuu

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

Tabmumet w cxeMbl: «Bugel  um3mMeHuMBOCTHY», «MoauduKamoHHas
W3MECHYHUBOCTEY, «KomOnHaTBHas U3MECHYHUBOCTEY, «Meiio3y,
«OmnongoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YEIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE W TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYMBOCTH.

JlabopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytaruu y Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAaHas mporpamMma HCCIENOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJOBEKAa:  I'eHEaJOTMYECKUU,
OJIM3HEIIOBEIN, IIMTOr€HETUYECKU, MOMYJISAILIMOHHO-CTATUCTUYECKU,
MOJIEKYISAPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE r€HOTHUIA!
[IOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnencTBenHbie 3a0051€BaHus YesloBeKa. | '€HHbIE U XPOMOCOMHBIE
Oosie3HU 4YenoBeka. bolie3HW ¢ HACIENCTBEHHOM MpeapacroioKeHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TEHETHYECKOTO Tpy3a». ITUYECKUE aCHEKThl UCCIEIOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolien cpeabl. [ eHeTnyeckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTATOJIOTUsIM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToabl U3yYCHHUS! TEHETHKHU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3zMoB

JloMmecTuKanusi W CEJICKUHUs. 3apOXKICHUE CEIEKIHU ¢ JIOMECTUKALUH.
VYuenne H. W. BaBumoBa o IleHTpax MNpoOUCXOXIECHUS U MHOT000pa3us
KYJbTYPHBIX pacTe€HUM. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPO/I
*kuBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJOTMYECKHX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTH H. WM. BaBunoBa, ero 3HadeHue i
CEJICKITMOHHOM PabOTHI.

Metoasl ceneKkIMoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
npousBoanTeNed MO TOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIIEHKH
¢dbeHoTua NoTOMCTBa U OTOOP MO TeHOTHUITy ¢ momolIbio aHanm3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJEKIMOHHOM  paboThI.
PaninanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypHBIX



¢opm opranusmoB. Mcnonp30BaHWE TE€HOMHOTO PEJAKTUPOBAHHUA W METOJOB
pexomOunanTHbIX JJHK m1st momydenust nucxoqHoro Matepuana ajisi CEJIEKIHH.

[lonyuenne IIOJINIUIONIOB. BnayrpuBunosas TUOpUIA3ALIIHS.
brnu3kopoACcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, WM ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuzanus. [Ipeogonenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JOCTHKEHUS CENEKINN PACTEHUIN U KUBOTHBIX. «3e1€Has
pesonioyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH IS CO3JaHMS  HOBBIX COPTOB M THOpPUIOB
CEIIBbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpanenue u  ynpaegieHue
2eHemUYeCKUMU pecypcamu CeabCKOX03AUCMEEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yeax VIVUUeHUs CYUecmayiomux U coO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvix uoetl U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauumn

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

Tabnunp! 1 cxembl: «LIeHTpBI MPOUCXOXKIECHUS U MHOTOOOPa3Hsl KyJIbTYypPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKUX PSIJIOB B HACJIEACTBEHHOW M3MEHYMBOCTH,
«Metogpl cenexkunn», «OTnanénHas rudpuauzanusy, «MyrareHes».

JlabopaTopHasi padora «/3yyeHue copToB KyJIbTYPHBIX PACTEHUI U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHas pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHun».

Ikckypeuss «OCHOBHBIE METOJbl M JOCTHUKEHUS CEJIEKIIMM PACTEHHH H
YKUBOTHBIX (Ha CEJIEKIOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3SAHUCTBO, B J1AOOPATOPHIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMHM, — KJIETOYHbIE U TKaHEBbIE
KYJbTYPBI, MUKPOOPraHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuunoHHas
OMOTEXHONIOTHS:  XJIeOOMeueHue, TMOIyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJENHe. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€jika, aMUHOKHUCIIOT U BATAMUHOB.

Co3ilaHre TEeXHOJOTMid U MHCTPYMEHTOB ILIEJICHANPABIEHHOIO U3MEHEHHS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp KaIINX HE BCTPEUAIOIINECS B MIPUPOIe OMOCUHTETHUECKUE MTYTH.



Kierounasa unxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTEHUU H
KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alvss W  COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeleKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvsosanue MOHOKIOHAIbHBIX U NOJUKAOHAIbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SIEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W TE€HHas WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pexkomOouHaHTHbIX JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKXEHEPHHU.
DKOJIOTUYECKHUE U ATUYECKUE MTPOOJIEMbI T€HHON NHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudposas meauruHa. [11[P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkeHepus i pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBieHHE MOJIEKYJISPHBIX MEXAHU3MOB
dbynkuuonupoanusi PHK-cogepkamux BUPYCcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I'eHHass HHXKEHepus».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloydyeHre MOJOYHOKHUCIBIX TPOTYKTOBY.

Jdkckypeusi «bHOTEXHONOrMsT — BaKHEWIIas MPOU3BOIAUTENbHAS CHUiIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apo:xxneHue W pa3sBUTHE 3BOJIONMOHHBIX NPEACTABJICHHUI B
omnosioruu

OpomonmonHas Teopusi Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb 1 Hay4dHas aestenbHocTh Y. JlapBuHa.

JIBrKy1Me cuiibl 3BOJIOLMH BUIOB 110 Y. J[apBuHY (BbICOKasi UHTEHCUBHOCTh
pPa3MHOXKEHHUsI OpPraHM3MOB, HACIEACTBEHHas HM3MEHUYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmienne cuaTeTnueckoir Tteopuu dBomtonmu (CTD). HelTpanbhas
teopusi sBomonuu. CoBpeMeHHass JBOJIOIMOHHAsE Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCcTpaIuA

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosne, Y. lapsun, C. C. YerBepuxos, 1. U. IImansrayzen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (HopM
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BUIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBMXKYIIUX CHJ SBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuust KaKk 3JIeMEHTAapHas eIUHULA 3BOJIOLMH. COBpEMEHHBIE METO/IbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo(oH/a TOMYJALHMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus Jx. Xapau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIBI) HBOJIOLMH. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. J[lpelid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B nonymanusx. Oddexr
ocHOBaTend. Iggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuieckKo2o
paznooobpazus: npudunsl u cieocmeus. llposenenue s¢pgpexma Opeiighpa 2eros 6
oonvuwiux U Mmanblx  nonynayusx.  Murpauuu.  M3onsuus  mOmyJisSIui:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii oTOOp — HampaBisiommii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMUWA, CTAOWJIM3UPYIOIIUMNA,  pa3pbIBAOIIHIMA
(mm3pynTuBHbIi). [lonoBoit 0TOOp. BO3HMKHOBEHHE W HBOJIOIUS COLUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHKPOAIBOJIIOLUU.
Bo3HukHOBEeHHE ~ MpUCNOCOOJIEHWH y  opranm3MoB.  Apomopdo3bl U
yuanoanantanuu. [Ipumepsl npucnocoOieHuil y opraHu3MoB: Mop(]ogoruyeckue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpo3BOIoIMu. M3omsmus — ximroueBod ¢akrtop BuaooOpaszoBanus. Iyt u
CrIocoObI BUJI000pa30BaHMUS: aJIoNaTpUUYECcKoe (reorpaduueckoe),



CUMIATPUUIECKOE (3KOI0OTUYECKOE), «MTHOBEHHOE (monurIonU3anus,
rubpuanzaiys). JIuTenbHOCTh BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pasHsl.

Ponp  »BONIONIMOHHOM OWONOTMM B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIMS Mapa3UTOB U UX
X0351eB. MexaHn3Mbl (POPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM H CTIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

[Toptpetsl: C. C. YeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsiuonHas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/Buwxyiume
CWJIBl ABOJIIOLUNY, «IKOJIOrMYECKass M30JsUUs MONYJALHA CeBaHCKOU (openmny,
«l'eorpaduueckass M30JAIUS  JTUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «llomynsiliMOHHbIE BOJIHBI YUCIEHHOCTH XUIIHUKOB U XKEPTBY», «CxeMa
JEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«HaycTpualibHbIN MenaHu3M», «/KuBble uckonaembie», «II0KpOBUTEIbCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnarornias OKpacka KUBOTHBIX»,
«Dusnonornueckre anantranun», «lIpucrnocoONEeHHOCT, OpraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpykTypa BuAa B
npuposie», «CrnocoOrsl BugooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIIEH», «DKOJIOIMYECKOE BUIA000PA30BAHUE BHUJIOB CHHUID),
«ITomumonasl pacteHuit», «KamycTHo-peneunbiii TuOpu.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIl |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUN, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUAOB, OOpa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BplsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIY.

JlaGopaTtopnasi  pabora  «lIpucmocoOneHuss  OpraHu3MOoB H  HUX
OTHOCHUTEJbHAs 1EIeCO00Pa3HOCTDY.

JlaGopaTopnasi padora «CpaBHeHHWE BHJOB IO MOp(OIOrHIecKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoIIOINS U €€ Pe3yJibTaThl

MeTtonbl  M3ydeHHUs MaKpOlIBOMIOIMHU. [lajmeoHTONIOTrMYECKHEe  METO[IbI
u3ydeHus: HBomrouuu. llepexomubie ¢GopmMbl M (QUIOTCHETHYECKUE  PSAbI
OpTaHU3MOB.

buoreorpadudeckue meTonsl uzydeHus sBomtonuu. CpaBHeHUE (QIIOPHI H
dbayHpl MaTepuKOB U OCTPOBOB. buoreorpaduyeckue obmactu 3emmm. Bumpl-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YyUEHUs
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMeHntapubsle  opraHbl M araBuU3Mbl.  MOJEKYISPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (UIOT€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBuiia) 3BoJitoLMU. [IpuHyun cmenvt ynkyuii.
HeobOpatumocTs 3BomtonMK. AnanTuBHas paauanus. HepaBHOMEpPHOCTH TEMIIOB
HBOJIIOLUY.

JleMoHCTpauun

[Toptpetsi: K. M. bap, A. O. KoBanieckuii, ®. Mrosiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTEHETUUECKUN Psi JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedansy»,  «Pununodurtsr»y,  «CeMmeHHBIE
nanopoTHUkn», «buoreorpapuueckue 30HBI 3emiun», «Jlpeil) KOHTHHEHTOBY,
«Penuktey, «HadanpHbple cTaguu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W aHAJOTMYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEJIOBEKa W INMHUMIIaH3e», «lJaBHbBIE
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

O6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHUHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHble TUMoOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [loHayyHble IpeACTaBICHUS O 3apPOKICHUU JKU3HU (KPEAMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOJKIEHUS KU3HU U €€ ONpOBEpKeHHE ornbITamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IpoucxoxaeHue >xu3Hu U aCTPOOUOIIOTHS.

OcHOBHEIE STaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [LmanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTEHHBIM CHHTE3
OpraHnyeckux BemecTB n3 Heoprannudeckux. Omeir C. Mumiepa u I'. Opm.
OOpazoBanue mnonuMepoB u3 MoHomepoB. Koareppartnas rumotesa A. U.
Omnapwuna, TunoTe3a nepBuyHOro Oynpona JIx. XomnaeitHa, reHeTUYeCKasi TUIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopust 3emum U MeToAbl €€ u3ydeHus. Vckomaemble OpraHU4ecKue
octaTkd. ['eoxpoHomoruss u e€ wMeronpl. OTHOcUTENbHass ©  aOCOIIOTHAsS
reoXpoHoJorus. I'eoxpoHoioruueckas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HauvanbHbie 3Tanbel opraHudeckord »sBoaoonud. [logBiaeHne u 3BOIOLUA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHUKHOBEHUE MEPBBIX 3KOCUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUu. OCHOBHBIE apOMOPGO3bI
pactenud. Beixonm pacteHuii Ha cymry. [losiBieHHE CIOPOBBIX pPACTCHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIEHHE LBETKOBBIX
pacTCHUM.

OCHOBHBIEC ATamnbl 3BOJIONUU KUBOTHOTO MHpa. OCHOBHBIE apoMop(]o3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimid. IIporncxoxaeHrne MICKONUTAIOUIMX U
ntuil. [lpunnun kmroyeBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO ’paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo30i, Me3030M, KaitHO30¥. OOmas XxapakTepucThKa KiIuMara |
reoJIorndeckux TmporeccoB. llosiBieHHEe W pacUBET XapaKTEPHBIX OPTraHU3MOB.
VYriieoOpa3oBaHue: €ro yciIoBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. [IpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6nmopasHooOpaszus Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnannanuanwu, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Munnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YUYCHHUIO CaMO3apoXKJeHUsl Xu3HW», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  JBONIOLUUN», «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tanbl OPraHUYECKON IBONIONUNY, «CXxema 00pa3oBaHUSI DYKapHUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIeTOUHBIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
mMupa», «Apomopdo3bl KHUBOTHBIX», «lIpocreiimme», «KuieunonoaocTHeiey,
«IInockue 4EpBUY, «UEeHUCTOHOTHEY, «PpIOBIY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeuckou spe», «Pa3BuTHe )XU3HU B MPOTEPO3OMCKON 3pe», «Pa3BuTue XKu3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuThe XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BJIAKHBIE MPENApaThl KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, ITOJE3HBIX HCKOMAEMBIX, MYJBSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sga0oparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o u3y4eHuto abMOT€HHOTO CHHTE3a OPraHUYECKUX COETMHEHHUI B
NepBUYHON aTMocepey.

JlabopaTopnasi paGora «/3yueHue M omnucaHWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydueHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUI
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «3yueHre oCOOEHHOCTEM CTPOCHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3aqaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TIPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurmnosHele
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

CX0ZICTBO Yen0BeKa ¢ )KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOoIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU310I0r0-OMOXUMHUYECKHUE,
noBeieHueckre. OTanyus 4enoBeKka OT KUBOTHBIX. [IpsIMOXOXKIEeHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JBrkymue cuiibl ((hakTopbl) aHTPONOreHe3a: OMOJIOruYecKre, ColuanbHbIE.
CooTHolIeHne OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJMM aHTpOIOreHe3a. PaHHHME 4YenoBEKOOOpa3Hbie 00€3bSHBI
(TIPOKOHCYJIBI) ¥ pPAHHUE TMOHTHIBI — OOITUE TMPEIKH YeT0OBEKOOOPA3HBIX 00€3bsH U
JroJie. ABCTpaONUTEKU — JBYHOTHE MpEeAKH Jtofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIFOJAEH
3a  mnpenensl  Adpuku. YenoBek reiaenpOeprckuilt — 0oOmMMA  MpesoK
HEAHJEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAEpTalbCKUAN
KaK BHJ JIIOJEH XOJOJAHOTO KJIMMaTa. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TaneoreneTrka 1 NajseoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJISLMSIX
yenoBeka. MyTanMoHHbBIA Tpouecc W noauMop@usM. [lomyssiiMoHHBIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. [loHsatue o pace. bonbmme pacekl: €BpONeoOuHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeuecknx — pac. HayuHas  HECOCTOSTENBHOCTh — pacu3Ma.
[IpucnocoOIeHHOCTh YeoBeKa K pa3HbIM YCJIOBHUSIM OKpYXKAIOIIEH Cpebl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiiiHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJISIUA. buoconuanbHble UCCIAENOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOT0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanumn

[Hoptpersr: Y. {apsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabnuibl u cxembl: «MeTOIbI aHTPOTIOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHB», «CKENeT dYeloBeKa M CKEJNeT IIMMIIaH3ey,
«PyIMMEHTBI M aTaBU3MbD», «J{BHKyLIUE CUJIBI AHTPONIOTE€HE3a», « IBOJTIOLUOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpanonutek», «YenoBek  ymenwlii», «YenoBek
NPSIMOXOIAIINIY, «JleHncoBCkui yenoBek» «Heannepranbuby, « KpoMaHbOHIIBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHN YEIIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OUOJICHCKUMH CIOKETAMHU TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu Hax0I0K KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena uejloBeKa M ueperna MIMMIIAH3€, MOJENIb KHUCTH 4YEJIOBEKAa U KHUCTHU
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YeJIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YeJIOBEKa, CBS3AHHBIX C MPAMOXOKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pazBuTue 3kojorud B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauun
sKoJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.



Metonsl sxonoruu. I[loneBble HaOmOAEHUA. DKCIEPUMEHTHI B HKOJIOTUU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOIIEH CpeJIbl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKHX 3HAHUM i1 4YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOMN KYJIBTYpPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. Cesepuios, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYKatOLIEH CpeIbI».

JlabGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl u cpeaa 0OMTAHUA

DKOJIOTHYECKHE (PAKTOPbI U 3aKOHOMEPHOCTH UX nenctBus. Kiaccupukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUSA 3KoJIorHuecKuX (akrtopos. lIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepanTHOCTh. DBpUOUOHTHBIE W CTEHOOHMOHTHBIC
OpraHU3MBbl.

Abuotnueckue ¢dakropel. CBeT Kak sKonorudeckuid akrtop. JleiicTBue
Pa3HbIX YYAaCTKOB COJIHEYHOTO CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTEHUN M JKMBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CHUTHaJbHas poJib CBETA.
DOTONEPUOU3M.

Temmnepatypa kak oskojorumdeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocth kak skonorumdeckuid ¢daktop. Ilpucrnocobnenus pacteHuilt K
noJiiepKaHuio BojgHoro OanaHca. Knmaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucrnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
riiyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DuU3uKO-xuMUYecKue
O0COOEHHOCTH cpell oOuTaHus opraHu3MoB. [IpucmocoOiieHus OpraHU3MOB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOUHbBIE H
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBUM KU3HMU.

XKuznennoie Qopmbl opranusmoB. [lonste o Ku3HEHHON (opme.
XKuznennsle POpMbI pacTeHUN: AepeBbs, KyCTAPHUKH, KYCTAPHUYIKH, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buotnueckne bakTopsI. Bunpr  OMOTHMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOKO03 U ero (opmel. [lapasutusm, koomnepaus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpauu

Tabmuubl U cxembl: «IDkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI JKUBOTHBIX MO OTHOIICHUIO K CBETY», «TemnoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DuU3nONOrHUECKUE aaanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHS OpraHu3MoOB», «bHoJOTHYECKHEe PUTMBDY,
«Kuznennole  Qopmbel  pactenmit», «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHUS, «XulHuuecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KoMmmeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PA3UYHBIX OSKOJOTUYECKUX (PaKTOpoB, repdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTECHUSI, repOapuu U KOJUICKIIMH TEIJIOJFOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repO0apul Y KOJUICKIIMM PACTEHUN U JKUBOTHBIX, OOJIaalOIIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HMU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpIisgBIeHHE NPUCTOCOOJIEHUNM OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopuasi paGora «BpisgBIeHHE NPUCTOCOOJICHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATyPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTHM pAaCTEHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rust BUAOB U MOILYJISA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISLUH. [Tonynsiiust  Kak
Oounonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpelbl, (Pu3ndecKkux 6apbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKa3aTeNW MOMYJIALMU: YUCICHHOCTh, IUIOTHOCTb,



BO3pDaCTHAas M IIOJOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nonyssiuu. OIeHKa YUCIECHHOCTH TOIMYJISIUHN.
JlnHaMuKa MOMyJAUUA U €€ Perydaiud. bUuoThdeckuil MOTEHIMAT MOMYJISIHH.
MoaenupoBaHrue TMHAMHUKHA TONYJISIIUU. KprBbIe pOCTa YMCIEHHOCTH TTOMYJISLIHH.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKHUE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonarue o0 sKoJoTMYECKON HUIe BHaa. MectooOuTanue. MHoroMmepHas
Mozenb 3Kosiorndeckon HumM Jx.M. XartumHcoHa. Pa3mepbl 3KOJIOrMYECKOU
Hu. [loTeHnmanpHas u peaau3oBaHHAs HUIIU.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTUM TIOBEJCHUS W MUrpaluid >KUBOTHBIX. buosiornueckue
WHBa3UM YYKEPOJIHBIX BUJOB.

JleMoHCTpanumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl W cXembl: «JKOJOTHYECKHUE XapAKTEPUCTUKU MOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIbI
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogenb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIMU YKUBOTHBIX.

JlaGopaTopnasi pabora «lIpucmocoOneHus ceMsH  pacTeHHUH K
PacCeICHUIO».

Tema 9. Ikos0rust co001IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBs3u MeExIy
OpraHu3MaMH B OUOIIEHO3E.

Okocucrtema kak oTkpbiTasi cucrema (A. JIkx. TeHcnu). @yHKUIMOHAIBHbBIC
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTHl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbl U Wbl B 3kocucTeMax. KpyroBopoT BeIIEeCTB U MOTOK SHEPTUU
B KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaMU/IbI YU CEN, OMOMAaCChl U SHEPTHH.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTPOINOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KnmmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmembl Mopet u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMmeneu, nyCmbitb.

AHTpONOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [‘opoackas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buomormueckoe wu
X035MCTBEHHOE 3HAUCHUE arpPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUposanuu skocucmem. IlepeHOC SHEPTHUU U BEIIECTB MEXTY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIMA.

Mexanuzmwi 8030eliCmaus 3GepA3HEHULl PA3HbIX munos Ha
CcybOpeaHUu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20 — B030€UCMBUSL.
MeTom00THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuubt u  cxembl:  «CTpykTypa  OuolneHo3a»,  «DKOCHUCTEMA

HIMPOKOJUCTBEHHOTO Jiecay, «IKOCHUCTEMAa XBOMHOTO Jjecay, «DyHKIMOHAIbHbIE
Ipyninbl OPraHu3MOB B 3KocHcTeMe», «KpyroBopoT BEHIECTB B 3KOCHUCTEME,
«llenu nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHYECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas nupamuia OMoOMacch», «IKOJIOTHYECKass MUPAMUA SHEPTUM,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
HHEPrUu B arpoueHo3er, «[Ipumepsl ypOo3KOCHUCTEMY.

O6opynoBanue: repdapun pacCTeHUN, KOJUICKIIMA HACEKOMBIX, Uydelia IMTHII 1
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanre ypo03KOCUCTEMBD».

JlaGopaTopnasi paGora «M3ydenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKypeHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
eJIbHUK, Ha CYXOJ0JIbHBIN UM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xocucTeMa

buochepa — obmemnanerapHas o0ojiouka 3eMIIH, TN CYIIECTBYET WIIH
CyILECTBOBaJIA KM3Hb. PazBuTHe npejacTaBieHuili o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctas. Kupoe
BelIeCTBO OMochepsl U ero PyHKITHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEphl Kak
rio0abHOM PKOCcHCTeMBbI. J{MHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUYHOCTE sIBIEHUMN
B Omocdepe.

3onanbHOCTh Ouocdepnl. [lonarrne o Ouome. OCHOBHBIE OWOMBI CYIIIU:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMMYECKHUE JIECa, BHICOKOTOPhs. KilnMmar, pacTuTenbHbIN U )KUBOTHBIH
MHUp OMOMOB CYIIIH.

CrtpykTypa U QyHKIHSA )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIIMAA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

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

Tabmuuel u cxembl: «['eocdhepnl 3emim», «KpyroBopoT azora B MPUPOIEL,
«KpyroBopoT yriepona B mpupone», «KpyroBopoT Kuciaopojga B TPHUPOJEL»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMOMBI cymny, «Kiaumatuyeckue
nosica 3emnn», «TyHapay, «Talra», «Cmemannsiii gec», «ILIupokoancTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponuueckuil gecy.

O6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHe YeloBeKa Ha
ouochepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3/CHCTBUE HA PACTUTENIBHBIN M KUBOTHBIM Mup. OxpaHa
pPaCTUTEILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBIL.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
Boranudeckue caipl U 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA W MPHUPOJIBI.
PanmonanpHOE  TPUPOJONONIB30BAHME W COXpaHEHHE  OMOJOTHYECKOTO
pasHooOpasust 3emiu. OOImMe 3aKOHOMEPHOCTH TJI00ABHBIX SKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHMOCnocoOHoll dnepeemuke. buonozuueckoe pasnoobpasue u buopecypcai.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHbIX 6U008 U 3Ikocucmem. OcHOBb



IKopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1MouBb», «llapHukoBbit  3dhdext», «Ocobo
OXpaHseMble MPUPOIHBIE TEPPUTOPUNY», «MOJEIU YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHHWW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH perrvoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABIAIONINE: OCO3HAHUE OOYYAIOIIMMUCA POCCUICKON
IPaKIAaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNCHUIO, Haluuyue Mmomusayuu K OOYYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIMN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH I[I€HHOCTHO-CMBICIIOBBIMA ~YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3OBaHUs, Haluyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MTPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOW JEATEIBHOCTM B COOTBETCTBHM C
TPAAULIUOHHBIMUA POCCUICKUMU COLUOKYJIBTYPHBIMU, HCTOPUYECKUMH U TYyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpA3BUTHUA, PA3BUTHUS BHYTPEHHEH TMO3ULMUHU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY W MPABOIMOPSAIKY, YETOBEKY TPyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYJbTYPHOMY HACIEIUIO U
TPaJULMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir ®denepainuu, npupoae u
OKPYKAIOIIEN CPELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHOro mpeamera «buosorusy
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH OOYYAIOIINXCS PYKOBOJACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTA B MPOILIECCE pean3allMd OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOUN ESITENLHOCTH, B TOM YHCIIE B YACTH:

1) rpaxkaaHcKoOro BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UILIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U IPaBOMOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMO3MIIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IHIPOLIECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOMN WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPUPOJIbI,
TOoCTUXeHusIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCUMCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHUS 3HAYEHUS OWOJOTMM B TO3HAHUM 3aKOHOB
MPUPO/IBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJMUTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMHu HaposioB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs ICTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYIa, OOIIECTBEHHBIX OTHOIICHU;

MOHMMAHHUE SMOIMOHATBLHOTO BO3/ICHCTBHUSI )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBJISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHMSA KYJILTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJ HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHME MOCIEACTBUN M HENPHUSITHS BPEAHBIX NPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBIIIOJIHATH TAKYIO IESITEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodeccCHoHaNbHOM e TeNIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHHI0O W CaMOOOpa30BaHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTMYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOLICHHE K MPUPOJE KaK HCTOUHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJXHBIX IIOCHEACTBUI s
OKPYKAIOIIEU CPELBI;

OCO3HaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS MpU PEIICHUH NpoOJeM, CBSA3AHHBIX C pPAlMOHAIbHBIM
IPUPOAOIIOIL30BaHUEM  (COONIOACHHE  TpaBWJl  TMOBEACHHUS B IMPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HOKOCHUCTEMAX, OXpPaHY BHUJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYXKAKOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UMPOBATH HEOJArONPUSATHBIE SKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpPALIATh UX;



HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLUAIBHOMN
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTHUUECKOMN JIEITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIMAJIOTe
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJbTYpPbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

NMOHMMAaHUE crerudUuKd OWOJIOTMM KaK HayKH, OCO3HAHHMS €€ poJid B
GbopMHpPOBAaHUN PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M pEIICHUH HpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OHMOJIOTMU JJIsI COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAUIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YEJI0BEYECTBA, MMOUCKA MyTEeH BBIXOAA U3 II00AJTBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIEeH KyJIbTYypbl, €CTECTBEHHO-HAYyYHOW TI'paMOTHOCTH, Kak
COCTABHOM YacTH (DYHKIIMOHAJIILHOM I'PaMOTHOCTU oOydarommxcs, (GopMupyeMoit
IPU U3y4YEeHUU OMOJIOTHH;

MOHMMAHHUE CYIIHOCTU METOJIOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOIANINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Tpo0sIeM B peabHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHHWE ILIEHHOCTH HAy4YHOH JeATeTbHOCTH, TOTOBHOCTh OCYIIECTBIISThH
MPOEKTHYIO M UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTSIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHMS Y4eOHOTO mpeaMeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble JIsI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyJarONTUXCS
MEXIUCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNu(PUKy METOJO0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, Hay4dHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCClIeIOBaHUE,  HAOJMIOJICHHE,  WU3MEpPEHHME, OKCIEPUMEHT U  JApPYTue);
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TIO3HABATENbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecreynBaroIne dbopmupoBaHue (YyHKIHOHATBHOM
rPAMOTHOCTH W  COLUMAJIBHOM KOMIETEHUMH OOYYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMSI W  YHUBEpCaJbHble ydueOHbIE JIEUCTBUSA B
ITO3HABATEIIbHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpOBaHBl IO3HABATEJIbHbIC
yHHUBEpCaJbHbIC yueOHbIE AEHCTBHSI, KOMMYHUKATUBHBIE YHUBEPCAJIbHBIE yUeOHBIC
NEHCTBUS, pPEryJIsATUBHbIE YHUBEpPCAlbHbIE Y4YeOHblEe JIEHCTBUS, COBMECTHAas
NEeATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBble JJornYecKue AeiCcTBUA:

CaMOCTOATENBbHO  (OPMYyJIHMpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUM NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CpaBHEHHUSI, KJIaccU(pUKaIii, 0000IIEeHUs ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh UEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE TOHATUA ISl OOBsICHEHUS (DAKTOB U SIBICHUIN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYXIEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS B PAaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOBI U 3aKIHOUCHMS,;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa A1 IPEACTaBJICHMS
CYLIECTBEHHBIX CBA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TaKK€  MNPOTHUBOPEUMI  pa3HOTO  poja,  BBISIBICHHBIX B Pa3jM4YHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PEUICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUS MPAKTUUYECKUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYCHUIO HOBOTO
3HaHWs, €ro WHTEPIpETaluH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEeOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPU CO3JaHUH YU€OHBIX M COI[MAIbHBIX TPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBILIUICHUS, BIAJE€Th HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (OpMyIUpoOBaThb COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
TESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJlM3UpOBaTh 3aj4auy,
BBIIBUTaTh TUINOTE3Y €€ pEelIeHMs,, HaXOAWTh apTryMEHThl Ji J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pEHIeHHs 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTh IEJICHANIPABICHHBIN TMOUCK TEpPEeHOca CPEeICTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WU, TMpeJiaraTh OPUTHHANBHBIC TMOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaumeii:

OPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX HHPOPMALUU (TEKCTE yueOHOTrO
nocoOusi, HAyYHO-TIOMYJIAPHOM JuTEeparype, OHOJOTHYECKHX CIOBapAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3UpOBaAThH



nH(OPMAITUIO PA3TMYHBIX BUIOB U (hOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ IOCTOBEPHOCTh U HEPOTUBOPEUUBOCTE;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUST yUeOHBIX
3ajay;

MpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO WCITOH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONb30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyeckod HHPOpMALMEH: MPUMEHATh XUMHYECKue, (Qunyeckue u
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€301TaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOTE WJIM JTIMCKYCCHUU TIO CYIIECTBY OOCYyXKaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIILHO BBITIOJIHEHUS TpeJjiaraeMon
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMaora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBa OOIICHHS, MOHUMATh 3HAYCHHE
COIMAJIHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHUS KOH(JIUKTHBIX CUTYyalluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEPEHUS IPYTUX JIIOJEH, MPOSBIIATh YBAKUTEILHOE OTHOIICHUE K COOSCETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpH pelIeHUU OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITOBBIX (DOPM B3aMMOJICHCTBYSI IPU PENICHUH YIeOHOW 3a/1a4u;

BBEIOMPATh TEMATHKy M METOJBl COBMECTHBIX NEUCTBHHM C yd4&€TOM OOIMIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABJIATh IUIAH JICWCTBHM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa W KaXJOr0 YYaCTHUKA KOMAaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HWIEHU C TO3WLHMH HOBW3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIMATHBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS Ul BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpOBaThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAHMLIMK B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO NOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJBTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCUM JIsi OIEHKH CUTyalllu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATh PUCKUM W CBOEBPEMEHHO IPUHHMATh PELIEHHs II0 HX
CHIKEHHUIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTAaThl OCBOCHHUSI COJEpXKaHUS Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHEHTHUPOBAaHbI Ha OOecreuyeHue
npobuapHOro  o0yueHus  oOydaromuxcss — Owojmormu. OHHM  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAKXKE B
peaNbHbIX XU3HEHHBIX cuTyauusx. I[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJlaM U3y4eHHUsl.

[IpeameTHBIe pe3ynbTaThl OCBOCHUS yueOHOro mpeameta «buonorus» B 10
KJlacce NOJIKHBI OTPaKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHUH TpoOJieM  palMoOHAIBLHOTO
MPUPOJIOTIOIB30BaHUS, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OWOJIOrMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYUBOCTh, POCT U Pa3BUTHE), OHMOJOTUYECKHUE TEOPUU
(xnetounast Teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o0 1meHTpax
MHOTOOOpa3usi W TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHWi),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TIEPBOTO TMOKOJEHUS, PACIICIUICHUS, YHCTOThI TaMerT,
HE3aBUCUMOTO HacienoBanuss [. MeHngenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHIIATIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJb3YEMbIX B
OMOJIOTUYECKUX HCCIEOBAHUSAX JKUBBIX OOBEKTOB (OINMUCaHUE, HU3MEpPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, JKUBOTHBIX U Y€JIOBEKa, CTPOCHHUSI OPTaHOB M CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOTMUECKUX
MPOIIECCOB: 0OMEHA BeUIeCTB (METab0IM3M), MPEBPAILLCHUSI SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHS,  HMHJIMBUIYaJBbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3U MEXIY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXKITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIHMSAMH, MEXIy STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IMKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dhaxkTopamMu cpenbl OOUTaHUS;

YMEHHE BBIABJIATH OTJIMUYMUTEIbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIIHME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYEeCKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBIISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3M MEXAY UCCIIEyeMbIMU OMOIOTMUECKUMHU MTPOLIECCAaMU U SIBICHUSIMU, J1€1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M TPaKTUYECKHUE padOThl, COOIHOIATH
npaBuiia npu padboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GOopMyIupys Leidb HCCICIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOrHH,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEACTABIATH  MOJYYEHHBbIE  pe3ylbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAMpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oyayiiell mpodeccuoHambHON
JESITEIbHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAMPaBJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
NPOJOJDKEHHE OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(heCCHOHATTEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUS yueOHOro mpeameta «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHHBl MHpa, B TO3HAHWW 3aKOHOB NPUPOJBI M PEIICHUU SKOJIOTHUYECKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUNIEHWH BOIPOCOB PALMOHAIBLHOTO
IPUPOJIOTIOIB30BaHUs, U B (DOPMHUPOBAHUM LIEHHOCTHOI'O OTHOLIEHUS K MPHUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTM OCHOBOIIOJIATAIOIMIUX OHOJIOTHYECKUX
TEPMUHOB M TMOHATHM (BHI, IKOCHUCTeMa, Ounocdepa), OMOIOTHYECKHUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CesepiioBa — 0 myTsx U HampasieHusx 3Bomtouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHE  BJaJe€Th  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HAHWI,
UCTIOJIb3YEMBIMU B OMOJIOTHYECKUX MCCIIETOBAHUSIX KUBBIX 00BEKTOB M 9KOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS H
OIICHKH aHTPOIIOTCHHBIX M3MEHEHU B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOro U CUMIIATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABMKYITUX CHJI SBOJIONUN HA T€HO(OH T TIOMYJISIUH,
IPUCIIOCOOJIEHHOCTH OPTaHMU3MOB K Cpefie OOWTaHUs, YepeIOBaHUsl HANPaBICHUIN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B IKOCHCTEMAX;

YMEHUE YCTaHABIMBAaTh B3aMMOCBS3UM MEXIY MPOIECCaMU 3BOJIOLUH,
JBIDKYIIIAMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOTICHUSMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJISITH  OTJIMUYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BHJIOB K cpelile oOUTaHMs, a0MOTUYECKUX M OMOTHYECKUX



KOMITOHEHTOB  9KOCHCTE€M, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE AaPTYMEHTHI, OWOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOTo00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MIPUPOJIBI M UETIOBEYECTRA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4d, BBISABISITh IPUUUHHO-CIIEICTBEHHbIE
CBSI3U MEXKJy UCCIIEIYEMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJHATh JIA0OPATOPHBIE M MpPaKTUYECKUE padOThl, COOIHOIAThH
MpaBUiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpenctBamu, GOpMyYIHpPYs 1Elb HCCIEIOBAHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3yNbTATHI U ICNIaTh BHIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOTHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATH  TOJYYEHHBbIE  pe3yJbTaThl Ha  YYEHUYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOKICHNUN JKU3HU, YETOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUSI
ri100aabHbIX M3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodecCHoHaATbHON
JeSATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, IPUPOIOTIONB30BAHUS, METUIIUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIyOJIATh TO03HABATEIBHBI WHTEpPEC, HaIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJOHKEHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHMU3AIUSAX CPEAHETO MPOoheCcCHOHATHHOTO U
BBICIIIET0 00Opa30BaHUs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne /o P Kontpoabnbie  IIpakTHueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 buonorus kak Hayka 1
https://m.edsoo.ru/7f41c292
bu6 K
2 JKuBble cuCTEMBI U UX U3yUYEHUE 2 noamorexa O
https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
3 b 2 0.5
HOTIOTHA KIICTKH https://m.edsoo.ru/7f41c292
bu6nmoreka [JOK
4 X 10 1
MMHUHECKaA Opranu3aliii KICTKH https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
5 Crpoenue e 8 2
TPOCHHC H YHKLIHH KICTKH https://m.edsoo.ru/7f41c292
6 OOMeH BelecTB U MpEeBpaIIeHUE YHEPTHHU B 9 | bubnmnorexa [JOK
KJIETKE https://m.edsoo.ru/7f41c292
7 Hacnencreennas unpopmanus u 9 0.5 bubnuoreka [IOK
peanusanus €€ B KJIIETKE ' https://m.edsoo.ru/7f41c292
b K
8 JKU3HEHHBIN UK KIETKU 6 1 1 nomorexa IO
https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
9 C 17 1.5
TPOCHHE H (YHKLIH OPIAHH3MOD https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK
10 P 8 1.5
A3MHOKEHUE U Pa3BUTHE OPTAaHU3MOB hitps-//m.cdsoo.ru/Tf41c292
11 I'enernka — Hayka 0 HaCIEACTBEHHOCTH U 2 0.5 bubnuoreka [IOK




HN3MCHYUBOCTHU OPTraHU3MOB

https://m.edsoo.ru/7f41c292

12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTHU 10 1 buGnnorexa LIOK
P 8 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
13 3aKOHOMEPHOCTH U3MEHYMBOCTU 6 1 hitps-//m.cdsoo.ru/Tf41c292
bu6mmoreka [IOK
14 Teneruia venosexa 3 0.5 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
1 4 1
5 Cenekiusi OpraHu3MOB https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
1 b 4
6 HOTEXHOJIOTUSA U CUHTETHUECKAs OMOJIOT S hitps:/m.edsoo.ru/7f41¢292
bu6mmorexa [IOK
1 P 1
7 C3CPBHOC Bpemi https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 13




11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM uudposbie
Ne n/m P Kourpoububie IIpakTuyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
3apoxACHUE U Pa3BUTUE IBOIOIMOHHBIX bubnuorexa [IOK
1 . 4
MPEJICTABICHUNA B OMOJIOTHI https://m.edsoo.ru/7f41cc74
Bu6nuoreka IJOK
2 M & 14 2
HKPOIBOJIOLHA 1 €€ PEsyIIbTatel https://m.edsoo.ru/7f41cc74
3 M .. 6 Bu6nmoreka IJOK
AKPOIBOJIOLIHA 1 €€ Pesy bTatht https://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHue u pa3BUTHE KU3HU HA 15 15 bubanorekxa [IOK
3emie ' https://m.edsoo.ru/7f41cc74
bubmoreka IIOK
5 IIponcxoxneHne yenoBeKa — aHTPOTIOTEHES 10 1 hitps-/m.edsoo.ru/7f41 ccT4
DKOJIOTHSl — HayKa O B3aMMOOTHOILIEHUSIX
6 TaHU3MOB M Ha/IOPTraHU3MEHHBIX CUCTEM 3 0.5 Bubmmorexa HOK
P MO . #1oP N e enere ’ https://m.edsoo.ru/7f41cc74
C OKpY2Karollleu cpeaou
bubmuoreka IIOK
7 OpranusMe! 1 cpenia OHTaHMs ? 13 https://m.edsoo.ru/7f41cc74
. bubmmoreka IIOK
8 IKOIOTHS BUJIOB  OMyIANHA ? 0.5 https://m.edsoo.ru/7f41cc74
9 DKOJOTHUs COOOIIECTB. DKOJIOTHUUECKUE 12 0.5 bubmunoreka [JOK
CHCTEMBI ’ https://m.edsoo.ru/7f41cc74
bubmuoreka IIOK
10 Buocdepa — rimobanbHast skocucTemMa 6 hitps://m.cdsoo.rw/7f41ccT4
buo OK
11 YenoBek u OKpyxkaromas cpeaa 6 nomorexa L]

https://m.edsoo.ru/7f41cc74




bu6nmoreka IJOK

12 Pesepsroe Bpems 8 1 https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 1 7.5



IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosunyecTBo yacos
Ne Hara DJIeKTpOHHbIe U (POBbIE
Tema ypoka Kontpoabusbie IIpakTunueckue
n/n Bcero u3yuyeHusi =~ oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
bubnmoreka IJOK
https://m.edsoo.ru/863e6122
buosiorus kak KOMIUIEKCHas HayKa https://m.edsoo.ru/863e632a
M KaK 4aCTh COBPEMEHHOTO 1 MeTtoanyeckue
oOmecTBa nocooOwst: https://edsoo.ru/Predmet
Biologia.htm
bubmunorexa LIOK
https://m.edsoo.ru/863e6122
https://m.edsoo0.ru/863e632a
JKuBbIe CUCTEMBI U UX CBOMCTBA 1 MeTtonuyeckue

noco6wst: https://edsoo.ru/Predmet
Biologia.htm

YpoBHEBas opraHu3anus KUBbIX
CUCTEM

bub6mmoreka [IOK
https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
MeToauueckue

nocodust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6




Hcropus OTKpbITUA U U3YYEHUS
KieTku. Knerounas reopus

bubmmoreka [JOK
https://m.edsoo.ru/863e6e88
Meroauueckue
roco6ust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

MeTo 16l MOJIEKYIISIPHOM 1
KJIETOYHOU OMOJIOTHH.
[IpakTuueckas padbora «M3yuenue
METOJIOB KJICTOYHON OHOJIOTHH
(xpomarorpadusi, anekTpodopes,
g hepeHInaTbEHOS
uentpudyruponanue, [1L[P)»

XUMHUYECKUN COCTaB KIJIETKHA

0.5

bubnuoreka [LIOK
https://m.edso00.ru/863e6e88
MeTtoauueckue

nocoowst: https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

butmmoreka [IOK
https://m.edsoo.ru/863e674e
Meroanuyeckue

noco6wst: https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

MI/IHepaJ'ILHI)Ie BEIIECTBA KJICTKH,
WX OMOJIOTHYECKAS POJIb

bu6nmoreka IJOK
https://m.edsoo.ru/863e674e
MeTtomnueckue

noco6wmst: https://edsoo.ru/Predmet




Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

Opranuyueckrie BEIIECTBA KIETKH
— Oenku. JlabopaTopHas pabora
«Ob6HapyxeHHne 6eJIKOB ¢
MOMOIIIBI0 KaYeCTBEHHBIX
peaKuuii»

CsoiicTBa, K1accuukanus u
¢GbyHKIMN OEIKOB

0.5

bubmmoreka [JOK
https://m.edso00.ru/863e6b72
MeTtoauueckue
roco6ust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

butmmoreka [IOK
https://m.edsoo.ru/863e6b72
Meroanuyeckue
nocoowust:https://edsoo.ru/Predmet

Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

10

Oprannyeckue BEECTBA KIETKU
— YTJIEBOJBI

bu6nmoreka IJOK
https://m.edsoo.ru/863e6870
MeTtoanueckue

nocodust:https://edsoo.ru/Predmet
Biologia.htm
https:// content.edsoo.ru/ lab/




OpFaHI/IquKI/Ie B€IICCTBA KIICTKH

subject/1/
https:// content.edsoo.ru/ lab/
subject/6

Meroauueckue

nocoowst: https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/

11
— JIANA B subject/1/
https:// content.edsoo.ru/ lab/
subject/6
bubnuoreka [LIOK
https://m.edsoo0.ru/863e6d5c
Hyxkneunossie kuciotsl. JHK n Meronuseckne
noco6wst: https://edsoo.ru/Predmet
PHK. JIaboparopHas pabota o
12 «HMccnenoBanre HyKJIEHHOBBIX 0.5 Biologia htm
e yi ’ https:// content.edsoo.ru/ lab/
KHUCJIOT, BBIICJICHHBIX U3 KJIETOK subject/1/
Pa3ITIHBIX OPTAHM3MOBY https:// content.edsoo.ru/ lab/
subject/6
Meroanuyeckue
nocooust:https://edsoo.ru/Predmet
Crpoenue u pynkuun ATO. Biologia.htm
13 Jpyrie HyKieo3HATpudochaTs https:// content.edsoo.ru/ lab/
}I;%:p YITCOSHATP subject/1/
( ) https:// content.edsoo.ru/ lab/
subject/6
14 CexBenupoBanue JIHK. Meroabt Meroanueckue

ICHOMHKH, TPAHCKPUIITOMUKH,

noco6wust: https://edsoo.ru/Predmet




IIPOTCOMUKHU

Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

15

MeTo1bl CTPYKTYpHOM OHOIOTHH

Meroaunueckue
roco6ust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

16

Tunel knerok. [Ipokapuornyeckas
KJIETKa

bubmunorexa LIOK
https://m.edso00.ru/863e7540
rocoOust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/
https:// content.edsoo.ru/ lab/
subject/6

17

CrtpoeHnue 3yKapuoTHYECKON
knetku. [IpakTuyeckas pabora
«M3ydyeHne CBOMCTB KIETOYHON
MeMOpaHbI»

0.5

MeTtomnueckue
nocodust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

18

[ToBepXHOCTHBIN anmapaT KJIETKU

MeTomnueckue




roco6ust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

bubnmoreka IJOK
https://m.edsoo.ru/863e81b6
OnHOMEMOpaHHBIE OPTaHOUIbI Meronmrieckue
nocoowst:https://edsoo.ru/Predmet
kietku. [IpakTuueckas padbora L.
19 «3y4yeHne NBUKEHUS 0.5 Biologia.htm
yH A https:// content.edsoo.ru/ lab/
LIUTOIIa3Mbl B PACTUTEJIbHBIX subject/1/
KIIETKaX» https:// content.edsoo.ru/ lab/
subject/6
MeTtoanueckue
IlomyaBTOHOMHbIC OPTraHOHIBI noco6us:https://edsoo.ru/Predmet
KJIETKH: MUTOXOHJIPUH, TJTACTHU/IBI. Biologia.htm
20 JlaboparopHnast pabota 0.5 https:// content.edsoo.ru/ lab/
«HMccmenoBanue mIa3zMonnsa u ’ subject/1/
JIEMIa3MOIK3a B PACTUTENbHBIX https:// content.edsoo.ru/ lab/
KJIETKaX» subject/6
MeTtoanueckue
nocooust:https://edsoo.ru/Predmet
HememOpanHubie opraHon ibt Biologia htm
21 https:// content.edsoo.ru/ lab/
KICTKH subject/1/

https:// content.edsoo.ru/ lab/
subject/6




bubmmoreka [JOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢

MeToauueckue
niocobust:https://edsoo.ru/Predmet
22 Crpoenue u QyHKIHH sapa Biologia.htm
https:// content.edsoo.ru/ lab/
subject/1/
https:// content.edsoo.ru/ lab/
subject/6
bubnuoreka [LIOK
https://m.edso00.ru/863e81b6
MeTtoauueckue
CpaBHHTENbHAS XapaKTEPUCTUKA nocobus:https://edsoo
KJIETOK dyKapuort. JlabopaTopHas -rw/Predmet
23 0.5 Biologia.htm
pabora «syuenue cTpocHus https:// content.edsoo.ru/ lab/
KJIETOK Pa3IMYHBIX OPTaHU3MOBY subject/1/
https:// content.edsoo.ru/ lab/
subject/6
ACCUMUIALINSA Y JUCCUMIIISIINAS Meromudeckue
— JIBe CTOPOHBI METabOIM3Ma. nocodust:https://edsoo.ru/Predmet
T 6 Biologia.htm
WUIIbl OOMEHA BEIIECTB.
24 JaGopatopHas pabota «H3yucHie https:// content.edsoo.ru/ lab/
N subject/1/
KaTaJIATHECCKOM akTHBHOCTH https:// content.edsoo.ru/ lab/
(hepMeHTOB (Ha IpUMepe aMIIIa3bl subject/6
WJTA KaTajasbl)»
25 DepMEHTATUBHBINA XapaKTep 0.5 MeTtoauueckue




peakuuii KIeTOYHOTO
MeTtabonusma. JlaboparopHas
pabora «M3yuenue
(hepMEHTATUBHOTO PaCHICTLICHUS
HEepOKCHaa BOJOPOA B
PaCTHTENBHBIX U )KUBOTHBIX
KJIETKaX»

roco6ust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

26

27

28

benku-akTuBaTOpHI M OSIIKU-
WHTUOUTOPHI

ABTOTpOGHBIN THIT OOMEHA
BEILECTB

dorocuntes

MeTtoauueckue
mocobust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

MeTtoanueckue
nocoowust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

butmmoreka [IOK
https://m.edsoo.ru/863e7¢98
MeTtoauueckue

nocodust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/




29

30

XemocuHTe3. JJabopaTropHas
pabota «CpaBHEHHUE MPOIIECCOB
(oTOCHHTE3a 1 XEMOCHHTE3a»

AnHaspoOHbIe OpraHu3Mbl. Buisr
oposxenus. JlabopaTopHas pabora
«CpaBHEHHE IPOLIECCOB
OpOXKEHUS U JBIXaAHUS»

0.5

subject/6

Meroauueckue

nocoowst: https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

Meronuueckue

nocoowst: https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

31

32

AspoOHBIE OpraHU3MbI. JTarbl
SHEPTEeTUYECKOr0 OOMEHa

DHeprust MEMOPaHHOTO I'PaUEeHTa
npoTtoHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3bI

bubmmoreka [IOK
https://m.eds00.ru/863e766¢
MeTtoanueckue

noco6wst: https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

Metoaunueckue
nocooust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/




33

Peaknun MaTpu4HOro cuHTE3a

subject/1/
https:// content.edsoo.ru/ lab/
subject/6

Meroauueckue
niocobus:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

34

35

Tpanckpunuus — MaTpUIHBINA
cunre3 PHK

Tpancnsauus u e€ srarbl

bubnuoreka [LIOK
https://m.edsoo.ru/863e796e
MeTtoauueckue
roco6ust:https://edsoo.ru/Predmet

Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

butmmoreka [IOK
https://m.edso0.ru/863e796e
Mertoaunueckue
mocobust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6




36

KonupoBanue aMHHOKHCIOT. PoJib
pubocom B OmocuHTE3e Oenka

Meronnueckue
roco6ust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

37

38

39

Opranu3zaiys reHoma y
MPOKAPUOT U DYKAPUOT

MornexyssipHble MEXaHU3MbI
9KCIIPECCUU T'€HOB Y 3YKapHOT

Bupycbl — BHeKJI€TOUHbBIE (POPMBI
’KH3HU U 00JIUTraTHBIE Imapa3unThl.
[IpakTuueckas pabora «Co3nanue
MOJIETIH BUPYCa»

0.5

MeTtoauueckue
roco6ust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

Meroanuyeckue
nocoowust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

butmmoreka [IOK
https://m.edsoo.ru/863e¢7540
MeTtoanueckue

nocodust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/




40

41

Bupycusbie 3a601eBanus
YeJl0BEeKa, )KUBOTHBIX, PACTCHHIA

HanorexHosioruu B OMOJIOTHH U
MEAUIIMHE

subject/6

Meroauueckue
niocobus:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

Meroauueckue

nocoowst: https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

42

43

JKM3HEeHHBIN IUKIT KIIETKH

Matpuunslii cuntes JJHK

bubmmoreka [IOK
https://m.edsoo0.ru/863¢e7dc4
MeTtoanueckue

rocobust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

Metoaunueckue
nocooust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/




Xpomocomsl. JTabopatopHas

subject/1/
https:// content.edsoo.ru/ lab/
subject/6

Meroauueckue

nocoowst: https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/

44 pabota «3ydeHHEe XpOMOCOM Ha 0.5 subject/1/
TOTOBRLIX MUKpOTpeIapaTax» https:// content.edsoo.ru/ lab/
subject/6
bubnuoreka [LIOK
https://m.edsoo.ru/863e7f4a
MeTtoauueckue
noco6wst: https://edsoo.ru/Predmet
Biologia.htm
4 _
> JleneHne KIeTki — MUTO3 https:// content.edsoo.ru/ lab/
subject/1/
https:// content.edsoo.ru/ lab/
subject/6
Meroanuyeckue
Tume! keTok. Kaprokunes u nocooust:https://edsoo.ru/Predmet
Biologia.htm
uuTokuHe3. JlabopaTopHas pabora
https:// content.edsoo.ru/ lab/
46 «HabmroreHrne MuTO3a B KJIETKax 0.5 .
subject/1/
KOHYHKa KOpellKa Jyka (Ha https:// content.edsoo.ru/ lab/
TOTOBBIX MUKPOTIpEIapaTax)» subject/6
47 Perynsuus :KM3HEHHOTO LIMKJIIA MeTtonunyeckue

KIJICTOK

noco6wust: https://edsoo.ru/Predmet




Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

48

OpranusMm Kak eIMHOE LIeI0e

Meronnueckue
roco6ust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

49

50

51

Txanu pacrenuii. JlaboparopHas
pabota «M3ydyenue Tkanei
pacTeHui)

TxaHM KUBOTHBIX U YEJIOBEKA.
JlaGopatopnas pabora «3yuenue
TKaHEH JKHBOTHBIX)

Opraunbl. CucTeMbI OpraHoB.
JlabopaTtopHas paborta «3ydeHue

0.5

0.5

0.5

MeTtoauueckue

noco6wust: https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

Meroanuyeckue
nocooust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

Meronnueckue
noco6wust: https://edsoo.ru/Predmet




OpraHoB IBETKOBOI'O PaCTCHHS

Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

52

Omnopa Tena opraHu3mMoB

Meroaunueckue
roco6ust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

53

54

55

Z[BI/I)KGHI/IC OpTraHnu3MOB

ITutanue OpTraHnU3MOB

IIutanue MO3BOHOYHBIX
KHUBOTHBIX. HI/IH_[eBapI/ITeJ'IBHaﬂ

MeTtoauueckue
rocobust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

Meroanuyeckue
mocobust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

Meronnueckue
roco6ust:https://edsoo.ru/Predmet




CHUCTEMA YCIIOBCKa

Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

56

JIpIXxaHue OpraHu3MoB

Meroaunueckue
roco6ust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

57

58

59

Z[LIX&HI/IC IO3BOHOYHBIX
JKHMBOTHBIX U YCJIOBCKaA

Tpancnopr BewecTs y
OpraHu3MOB

KpOBeHOCHaH cucTreMa
IIO3BOHOYHBIX XHBOTHBIX U

MeTtoauueckue
rocobust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

Meroanuyeckue
mocobust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

Meronnueckue
roco6ust:https://edsoo.ru/Predmet




YCJI0BCKa

Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

60

Beinenenue y opranusmMoB

Meroaunueckue
roco6ust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

61

62

63

3amura y OpraHu3MoB

I/IMMYHHaSI CHUCTEMA YCIIOBCKA

PaznpaxuMocTh U perynsuus y
OpPraHU3MOB

MeTtoauueckue
rocobust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

Meroanuyeckue
mocobust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

Meronnueckue
roco6ust:https://edsoo.ru/Predmet




Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

64

I'ymopanbHas peryisanus u
SHJOKPUHHAs CUCTEMA )KUBOTHBIX
U 4€JI0BEKa

Meroaunueckue
roco6ust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

65

66

67

cDOpM]&;I PAa3MHOKCHUA
OpraHu3MoB

ITonoBoe PAa3MHOXKCHUC

Meiio3

MeTtoauueckue
rocobust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

Meroanuyeckue
mocobust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

Meronuueckue
roco6ust:https://edsoo.ru/Predmet




Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

68

I'amerorenes. O0pazoBaHue u
PAa3BUTHC ITOJIOBBIX KJICTOK.

Jlaboparopuas padota «3yueHue

CTPOCHUS MOJIOBBIX KJICTOK Ha
T'OTOBLIX MHUKpPOIIpCIIapaTaxy

0.5

Meronnueckue
roco6ust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

69

70

71

I/IH,[[I/IBI/I,[[yaJ'IBHOG pa3BUTHC
OpraHnu3MOB — OHTOI'CHE3

3a1<nazu<a OpraHoB U TKaHEH 13
3apOJAbIIICBLIX JIUCTKOB

PocT u pa3ButHe )XMBOTHBIX.
JlaGopaTopHas pabota

0.5

MeTtoauueckue

noco6wust: https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

Meroanuyeckue
nocooust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

Meronnueckue
noco6wust: https://edsoo.ru/Predmet




«BpIsiBIEHME IPU3HAKOB CXO/ICTBA
3apOJIbIIEN TO3BOHOYHBIX
KUBOTHBIX»

Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

72

PasmHOkeHuE U pa3BuTHe
pactenuii. JlabopaTopHas pabora
«CTpoeHue opraHoB
Pa3MHOKEHHUS BBICIIUX PACTCHUI»

0.5

Meronnueckue
roco6ust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

73

74

I/ICTOpI/ISI CTAHOBJICHUA U PA3BUTHUA
IFCHCTUKH KaK HAayKn

OCHOBHBIE TIOHATHS U CUMBOJIBI
reHetuku. JlabopatopHas pabora
«/Ipo3oduna kak 00BEKT
TeHETHUECKUX UCCIIEIOBAHUI

0.5

bubmunorexa LIOK
https://m.edso00.ru/863e8612
Meroanuyeckue
nocoowust:https://edsoo.ru/Predmet

Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

Mertonuueckue
nocooust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6




75

3aKOHOMEPHOCTH HACIIEIOBaHUS
MpU3HAKOB. MOHOTHOpUIHOE
ckpemnBanue. [Ipakrudeckast
pabota "U3ydeHune pe3yabTaToB
MOHOTHOPUIHOTO CKPEIIUBAHUS Y
npo30¢uib"

0.5

Meronnueckue
roco6ust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

76

77

[IuTonoruyeckre OCHOBBI
MOHOTHOPHUIHOTO CKPEIINBAHUS

AHanmm3upyrolee CKpeuBaHue.
HenosnHoe nomuanpoBanue

bubnuoreka [LIOK
https://m.eds00.ru/863e¢8878
MeTtoauueckue

nocoowst: https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

Meroanuyeckue
nocoowust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

78

JIMrubpuiHoe CKpeuBaHme.
[IpakTuyeckas padora «M3yueHnue
pe3yabTaTOB TUTUOPUIHOTO
CKpEUIMBaHUA y APO30(UIB»

0.5

bu6nmoreka IJOK
https://m.edsoo.ru/863e8c60
MeTtoanueckue

nocodust:https://edsoo.ru/Predmet
Biologia.htm
https:// content.edsoo.ru/ lab/




79

LuTomornyeckue 0CHOBEI
JTUTHOPUTHOTO CKPEITUBAHUS

subject/1/
https:// content.edsoo.ru/ lab/
subject/6

bubmmoreka [JOK
https://m.edsoo.ru/863e8efe
MeToauueckue
roco6ust:https://edsoo.ru/Predmet

Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

80

81

82

CHCHHCHHOC HaCJICJO0BaHUC
IIPHU3HAKOB

XpOMOCOMHaH TCOpHUA
HaCJICACTBEHHOCTH

T'enetnka noia

MeTtoauueckue
rocobust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

Meroanuyeckue
mocobust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

butmmoreka [IOK
https://m.edsoo.ru/863e8c60




Meronnueckue
roco6ust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

83

84

85

I'enotun kak 1enocTHas cucreMa

I'eneT4eCKU KOHTPOIIb
pa3BUTHUSA PACTCHUMH, )KUBOTHBIX U
4eJI0BEKa

N3meHunBOCTh IPU3HAKOB. Buabl
W3MEHYUBOCTH

MeTtoauueckue
roco6ust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

Meroanuyeckue
nocoowust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

Mertonuueckue
mocobust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6




bubmmoreka [JOK
https://m.edsoo.ru/863e8efe
MeTtoauueckue
roco6ust:https://edsoo.ru/Predmet

36 MoaudukarmonHast Biologia.htm
U3MEHYUBOCTh https:// content.edsoo.ru/ lab/
subject/1/
https:// content.edsoo.ru/ lab/
subject/6
BapranunonHsll psaa u Meroanueckue
BapualimoHHas KpuBasd. nocoowst: https://edsoo.ru/Predmet
Jlaboparopnas pabota Biologia.htm
27 «MccnenoBanue 3aKOHOMEPHOCTEHN 05 https:// content.edsoo.ru/ lab/
MoAUUKAITMOHHON ' subject/1/
u3MeHunBocTH. IlocTpoeHue https:// content.edsoo.ru/ lab/
BapHAIMOHHOTO Psijia U subject/6
BAPUALIMOHHON KPUBOI»
Meroanuyeckue
nocoowust:https://edsoo.ru/Predmet
Biologia.htm
33 ['eHoTHMIIMUECKAs N3MEHYUBOCTb. https:// content.edsoo.ru/ lab/
KomOnHaTnBHAS H3MEHIHBOCTD subject/1/
https:// content.edsoo.ru/ lab/
subject/6
MyTauroHHas U3MEHYHUBOCTb. bubmorexa LOK
TMpaxTrcckas paGota «MyTar https://m.edsoo.ru/863e8efe
89 0.5 MeTtoauueckue

y Op0o30(uiIs! (Ha TOTOBBIX
MUKpOIpenaparax)»

nocodusti:https://edsoo.ru/Predmet
Biologia.htm




https:// content.edsoo.ru/ lab/
subject/1/
https:// content.edsoo.ru/ lab/
subject/6

90

91

3aKOHOMepHOCTI/I MYTAallUOHHOT'O
nponecca. ONHUIreHeTHKa U
SIIUI'CHOMUKA

I'enetuka yenosexa.
[IpakTuueckas padbora
«CocTaBiieHUE U aHAIIU3
POIOCIOBHON»

0.5

Metonnueckue
roco6ust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

Meronuueckue

nocoowst: https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

92

MeTtoasl METUIIMHCKON T€HETUKU

butmmoreka [IOK
https://m.edso00.ru/863e8d78
MeTtomnueckue

nocodust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

93

3HayeHne MEIUIIMHCKON T€HETUKH

MeTomnueckue




94

95

96

B IIPEIOTBPALICHUH H JICUCHUU
reHETUYECKUX 3a001€BaHUM
YyeJIoBEKa

OCHOBHBIE TIOHATHUS CEJICKIIHH.
Jlaboparopnas pabota «3yueHue
COPTOB KYJIbTYPHBIX PACTCHUH H
MTOPOJT TOMAIITHUX KUBOTHBIX)

MeToab! celneKIIMOHHOM paboThI.
JlaGopatopnas pabora «3yueHue
METOJIOB CEJICKIIUH PACTECHUI

JIOCTH>KEHHMSI CeJIEKIIMU PACTEHUI
1 KUBOTHBIX. [IpakTnueckas
pabota «[IpuBHBKa pacTeHU»

0.5

0.5

roco6ust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

Mertoauueckue

nocoowst: https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

butmmoreka [IOK
https://m.edsoo.ru/863e9214
MeTtoanueckue

noco6wst: https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

bu6nmoreka IJOK
https://m.edsoo.ru/863e¢9214
MeTtoandeckue
nocooust:https://edsoo.ru/Predmet

Biologia.htm
https:// content.edsoo.ru/ lab/
subject/1/




https:// content.edsoo.ru/ lab/
subject/6

97

98

CoxpaHeHnue, n3y4eHue u
UCTIOJIb30BAHUE TCHETHYECKUX

pecypcoB

buorexHoorus Kkak Hayka u
OTpaciib MPOU3BOJCTBA.
[TpakTuueckas padora «M3yuyeHue
00BEKTOB OMOTEXHOJIOTUN»

0.5

Meroauueckue
roco6ust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

bubmunorexa LIOK
https://m.eds0o.ru/863e¢9336
MeTtoauueckue
nocoowst:https://edsoo.ru/Predmet

Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

99

OcHOBHbIE HaNPABICHUS
CUHTETHUYECKON OMOJIOTHHA

butmmoreka [IOK
https://m.edsoo.ru/863e9214
MeTtomnueckue

nocodust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

100

XpOMOCOMHas M TeHHas

MeTomnueckue




101

102

HUHXXCHCPUA

MenuimacKkre OUOTEXHOIOT I

PezepsHbiii ypok. [IoBTOpEHuE,
000011IeHHE, CHCTEMATH3ALIHUSA
3HAHUU

roco6ust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

Mertoauueckue

nocoowst: https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

Meroanuyeckue

noco6wst: https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/
subject/1/

https:// content.edsoo.ru/ lab/
subject/6

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

13.5




11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne ara uudgposbie
Tema ypoka Konrpoabnsie IIpakruuyeckue A dp
n/n Bcero u3ydeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl
bubmuoreka LIOK
I IBosmonnonHas reopus . Jlapsuna I https://m.edsoo.ru/7f41cc74
) JIBHoKyIIME CUIIBI DBOJIIOLIMU BUJIOB 110 1 bubmuoreka LIOK
Y. apBuny https://m.edsoo.ru/7f41cc74
Boprba 3a cymecrBoBaHue,
3 eCfeCTBCHHIiEIII/I HMCKYCCTBEHHBIN 1 bubmorexa LIOK
Y https://m.edsoo.ru/7f41cc74
otbop
@OpMHUpPOBAHNE CUHTETHYECKON bubanoreka [IOK
4 1
TEOPHUH DBOJIFOLIUHU https://m.edsoo.ru/7f41cc74
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1 Bu6nuoreka IJOK
MUKPODIBOIIOLNA U MAKPOIBOJFOLIUSA https://m.edsoo.ru/7f41cc74
6 [HonynAuus — sreMeHTapHas 1 bubmmorexa [JOK
€JIMHUIIA DBOJIIOLMU https://m.edsoo.ru/7f41cc74
3aKOH T€HETHYECKOTO PaBHOBECHS
K. Xapau, B. BaiirnOepra.
7 J2'11a6 agﬂ Has paboTa zBLIHBJl HU 1 0.5 BuGmmorexa OK
opatop pabo . chue ) https://m.edsoo.ru/7f41cc74
W3MEHUYUBOCTH Y 0CO0€i OJTHOTO
BHUIa»
8 DneMeHTapHbIe GaKTOPHI IBOTIOIUN 1 BuGmmorexa OK
CMCHTapHbIC OpbI SBOIION https://m.edsoo.ru/7f41cc74
9 Dddext ocnoBarens. Ipdext 1 Bubmmoreka [JOK

OYTBIJIOYHOTO TOPJIBIIIKA

https://m.edsoo.ru/7f41cc74




Murpauuu. M30aumuu nomyssimii:

bubmuoreka IIOK

10
reorpaduueckas, OnoIornIecKas https://m.edsoo.ru/7f41cc74
11 EcrecTBennbIii 0TOOpD — bubmunorexa [IOK
HaIPaBJISIOMUA (PaKTOP IBOTIOIHUA https://m.edsoo.ru/7f41cc74
. bubnuoreka [JOK
12 Tonosoii orop https://m.edsoo.ru/7f41cc74
[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
€3yJIbTaT MUKPO3BOJIIOLIMH.
13 %ago aTo Haﬂp abota «IIl/Is eHue 0.5 bubamorexa LOK
PATOpHAi p yi . ' https://m.edsoo.ru/7f41cc74
apoMop(h030B ¥ HIU0ATANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»
[Ipumeps! npucnocobaeHut y
OpPraHu3MOB: MOP(OJIOTUICCKUE,
¢busnonorndecKue, OMOXMMHICCKHE,
14 noBeneHvyeckue. JlabopaTtopHas 0.5 bubamorexa LIOK
g ' paTop ' https://m.edsoo.ru/7f41cc74
pabora «IIpucnocobnenus
OpPraHU3MOB M UX OTHOCUTEJIbHAS
11e1eco00pa3HOCTh)
Bup, ero kpurepuu u CTpykTypa.
Jlaboparophnast pabora «CpaBHEeHHE bu6nmoreka [JOK
15 0.5
BHJIOB 110 MOp(]oJIornyecKkoMy https://m.edsoo.ru/7f41cc74
KPUTEPHUIO»
bubmunoreka IIOK
16 CTpykTypa BHAa https://m.edsoo.ru/7f41cc74
17 BunooOpa3oBanue kak pe3yapTar bubmmorexa [IOK
MHKPOIBOIIOLUN https://m.edsoo.ru/7f41cc74
18 CBs13b MUKPOIBOJTIOIINH H bubmnorexa LIOK
AMUACMHUOJIOTUHN https://m.edsoo.ru/7f41cc74
19 Makpo3Bosronus. Bubnmnoreka IIOK




IlaneoHTONIOrNUECKHE METObI
HU3YUCHUS SBOJIFOIINU

buoreorpaduyeckue MeToab!

https://m.edsoo.ru/7f41cc74

bubmuoreka LIOK

20 HU3YUYEHUS DBOTIOLUU https://m.edsoo.ru/7f41cc74
OMOpPHUOIOrMYECKHUE U CPAaBHUTEIBHO-
21 MOP(OJIOTHIECKUE METO Bl U3YUEHUS Bubmiorexa LIOK
pRoi A v https://m.edsoo.ru/7f41cc74
9BOJIIOLAA
MonekynsapHO-TreHETUYECKHUE,
22 OMOXMMHYECKHE U MAaTEMATUICCKUE Bubmiorexa LIOK
https://m.edsoo.ru/7f41cc74
METO/BI U3YUYEHUS IBOJIIOLIUN
Bu6nuoreka IJOK
23 Ofune 5aK0HOMEPHOCTH SBOIONHH https://m.edsoo.ru/7f41cc74
AJnlaniTuBHAs paguanus. bubanoreka [IOK
24
HepaBHOMEPHOCTH TEMITOB 3BOJTIOIUA https://m.edsoo.ru/7f41cc74
75 Hay4nble runoressl NpouCXOoKACHUS bubnnorexa [JOK
KU3HH Ha 3emMIie https://m.edsoo.ru/7f41cc74
JloHay4HBI€ NIPEACTABICHUS O bubmuorexa [JOK
26
3apOKIACHUHN KU3HU https://m.edsoo.ru/7f41cc74
7 OcCHOBHBIE 3TaIbl HEOPTAaHUYECKON bubmnorexa [IOK
SBOJIFOLIAA https://m.edsoo.ru/7f41cc74
28 ['unioressl 3apokIeHUS KU3ZHU brbmmorera LIOK
OTE3bL 3APOAC ’ https://m.edsoo.ru/7f41cc74
HcTopus 3emMau 1 METOABI €€
uzyuenus. JlaboparopHas pabota Bubmmroreka [IOK
29 0.5
«M3ydeHne 1 ONMCaHnue UCKOMAEMBIX https://m.edsoo.ru/7f41cc74
OCTATKOB JAPEBHUX OPTAHU3MOBY»
30 HauanbHble dTaIbl OpraHn4eckoin bubmmorexa [JOK

9BOJJOINH

https://m.edsoo.ru/7f41cc74




bu6nmoreka IJOK

3 IBOIOIHA SYKAPHOT https://m.edsoo.ru/7f41cc74
OCHOBHBIE 3TaIlbl YBOJIFOLUU
pactutenbHoro mupa. [lpaktuueckas Bubnuorexa LJOK

32 . 0.5
pabora «3ydyeHue ocobeHHOCTEH https://m.edsoo.ru/7f41cc74
CTPOEHHUSI PACTEHU Pa3HBIX OTIEIIOB)

33 OCHOBHBIC ATAIIbI YBOJIOIUN bubmmoreka [JOK
JKUBOTHOT'O MUpa https://m.edsoo.ru/7f41cc74
OBountonus )KUBOTHBIX. [IpakTuyeckas

34 abora «M3ydyeHne ocoOeHHOCTEH 0.5 bubmorexa HOK
P yi ' https://m.edsoo.ru/7f41cc74
CTPOEHUS MMO3BOHOYHBIX KUBOTHBIX)

PazButue xu3Hu Ha 3emMIie Mo 3pam 1 Bubmmorexa [HOK

35
rnepuoiam https://m.edsoo.ru/7f41cc74
MaccoBbi€ BBIMUPaHUST — Bubmmorexa [JOK

36
9KOJIOTHYECKHUE KPU3UCHI IIPOIIJIOTO https://m.edsoo.ru/7f41cc74

37 CoBpeMeHHBIN YKOTOTHYECKUIN Bbubnuorexa LIOK
KpHU3HC, €r0 0COOEHHOCTH https://m.edsoo.ru/7f41cc74
CoBpemeHHas cuctema bubmmorexa [JOK

38
OpPraHH4YECKOIro MPOIIIOro https://m.edsoo.ru/7f41cc74

39 OCHOBHBIE CUCTEMaTUYECKUE TPYIIIbI Bubmmorexa [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41cc74

40 AHTpPONOJIOTHS] — HayKa O YeJIOBEKe bubmmorexa LIOK

P YK https://m.edsoo.ru/7f41cc74
Passutue npeacrasienuii o bubmmoreka [JOK

41
MPOUCXOXKACHUH YE€I0BEKA https://m.edsoo.ru/7f41cc74
Mecto uenoBeka B cucTemMe Eus OK

42 opranudeckoro mupa. Jlaboparopnas 0.5 momaorexa I

paborta «3ydenrne ocoOeHHOCTEH

https://m.edsoo.ru/7f41cc74




CTPOCHHUS CKEJICTA YCJIIOBCKA,
CBA3AaHHLIX C IMMPAMOXOXKICHUCM

43 e bu6mmoreka IJOK
BIDKYIIHME CHIIRT aHTporiorenesa https://m.edsoo.ru/7f41cc74
CooTHo1IeHrnE OUOIOrHYECKUX U
44 dax bu6nmoreka IJOK
COLMATILHRIX YAKTOPOB B https://m.edsoo.ru/7f41cc74
AHTPONIOTECHE3E
45 o Bu6nuoreka IJOK
CHOBHHIC CTaiutin afrponiorenesa https://m.edsoo.ru/7f41cc74
46 ITanmeoreneruka 1 najJeOreHOMHUKA bubmmorexa HOK
https://m.edsoo.ru/7f41cc74
47 OBOJIIOLIMSI COBPEMEHHOI'O YEJIOBEKA bubmorexa HOK
1 P https://m.edsoo.ru/7f41cc74
UYenoseueckue pacsl. [Ipaktrudeckas
48 abora «3ydeHne 3KOJIOrnYeCKuX 0.5 bubmorexa IOK
P . yi . ' https://m.edsoo.ru/7f41cc74
ajanTaluil 4eJIoBeKa
49 MexIUCIUIIIIMHAPHBIE METOBI bubmuoreka IIOK
aHTPOIOJIOTUH https://m.edsoo.ru/7f41cc74
50 3aporKaeHne U pa3BUTHE YKOJIOTHH buGmorexa HOK
POAICHUE 1 pas © KOO https://m.edsoo.ru/7f41cc74
Mertoab! akonoruu. JlabopatopHas
51 abora «/13ydeHne METOI0B 0.5 bubmorexa [IOK
P By a . ' https://m.edsoo.ru/7f41cc74
SKOJIOTHUECKUX HUCCIICTOBAHUI
57 3HaueHne YKOIOTMUYESCKUX 3HAHUU I Bubmmoreka ITOK
YeJIOBEKa https://m.edsoo.ru/7f41cc74
bubmunoreka IIOK
>3 IKOJIOrHHCCKHE (paKTOpH! https://m.edsoo.ru/7f41cc74
54 Abunotnyeckue gakropbl. CBeT Kak 0.5 bu6mmoteka LIOK

AKOJIOTUYECKHUH (haKTop.

https://m.edsoo.ru/7f41cc74




JlaGopaTopHas pabota «BrisiBieHue
MPUCIIOCOOTICHUN OPTaHU3MOB K
BIIMSTHUIO CBETa»

AbGuoTtnveckue HakTopsI.
TeMneparypa Kak 3KOJIOTHYECKUI
(dakTop. JlaboparopHas pabora

bubmuoreka LIOK

55 0.5
«BpIsBIIEHNE IPUCTIOCOOICHUI https://m.edsoo.ru/7f41cc74
OpPraHu3MOB K BJIIMSTHUIO
TeMnepaTypbb)
AbuoTtndeckue hakTopbl. BimaxxHocTh
KaK KOJOTUYECKHUIA (PaKTop.
56 JlaGoparopHas pabota 0.5 Bubmiorexa LIOK
patop p ' https://m.edsoo.ru/7f41cc74
«AHATOMHYECKHE OCOOCHHOCTH
pacTeHHIA U3 Pa3HbIX MECT OOUTAHUSDY
bubmoreka IIOK
37 Cpeaet oOuTamI Opranu3sMos https://m.edsoo.ru/7f41cc74
bubmuoreka IIOK
>8 buosorueckue puvb! https://m.edsoo.ru/7f41cc74
bubmuoreka IIOK
> JKusHeHHbIE GOPMBI Opranu3MoB https://m.edsoo.ru/7f41cc74
bubmoreka IIOK
60 buomieciue paxroper https://m.edsoo.ru/7f41cc74
3HaueHre OMOTUYECKHUX
61 . . bubmmoreka IIOK
B3aUMOJCHCTBUM ISl CYLIECTBOBAHUS https://m.edsoo.ru/7f41cc74
OpPraHHU3MOB B cpejie OOUTaHus
62 DKOJOTUYECKUE XapaKTEPUCTUKHI Bbubmuorexa LIOK
MO YIALUA https://m.edsoo.ru/7f41cc74
63 OcHOBHBIE IOKA3aTENN MOMYJISLNN: Bubmmoreka ITOK

YUCJICHHOCTD, INIOTHOCTD, BO3paCTHaA

https://m.edsoo.ru/7f41cc74




U TIOJIOBAsi CTPYKTYpa

OcHOBHBIC TOKA3aTEIN TNOMMyJIAIUN:

bubmuoreka LIOK

64 POHAACMOCTD, HPUPOCT, TEMIT POCTa, https://m.edsoo.ru/7f41cc74
CMEpPTHOCTb, MUTPALIUU

65 DKoJIorHYecKasi CTpyKTypa bubnuoteka [JOK
OIS https://m.edsoo.ru/7f41cc74

66 JlvHamuka nonyssanuu u eé bubmuorexa [JOK
peryaanus https://m.edsoo.ru/7f41cc74
Kpusblie pocta 4nCI€HHOCTH Bubmmorexa [HOK

67
nonyssauuu. KpuBble BBKUBaHUS https://m.edsoo.ru/7f41cc74
DKOJIOTHYECKas HHUIIIA BHJIA.

68 Jlaboparopuas pabora 0.5 Bubmoreka [IOK
«IIpucnocobneHus ceMsiH pacTeHU K ' https://m.edsoo.ru/7f41cc74
pacCceeHUIo

69 Bup xak cucrema nomyssiui bubmorexa LIOK

g cnete onyt https://m.edsoo.ru/7f41cc74

70 3aKOHOMEPHOCTHU MOBEJEHUS U Bubmmorexa [JOK
MUIPALMM 5KUBOTHBIX https://m.edsoo.ru/7f41cc74

71 Coo00111€CTBO OpPraHu3MOB — bu6nmoreka [JOK
OHOIIEHO3 https://m.edsoo.ru/7f41cc74

72 DKocHucTeMa KaK OTKpBITasl CHCTEMA bubmorexa IOK

ocuere OTKp cnete https://m.edsoo.ru/7f41cc74

73 KpyroBopot BewecTs 1 MoToK bubmmorexa [TOK
DHEPIUU B DKOCUCTEME https://m.edsoo.ru/7f41cc74

74 OCHOBHBIE TTOKa3aTEeIN 3KOCUCTEMBI bubmorexa IOK

cno © HOKA3ATEIH JROCHCTE https://m.edsoo.ru/7f41cc74
Bu6nuoreka IJOK
75 DKOJIOTHYECKUE MTUPAMU/IbI

https://m.edsoo.ru/7f41cc74




bu6nmoreka IJOK

76 M3mererns cO00MIECTE — CyKUECCHH https://m.edsoo.ru/7f41cc74
[IpupoaHbie 3KOCUCTEMBI.
77 5 o o ok D o bubnuoreka [JOK
KOCI:ICT MPLOSEP 1 PeK. JKOCHCTEMDI https://m.edsoo.ru/7f41cc74
MOpEN U OKEaHOB
[IpupoaHbie 3KOCUCTEMBI.
78 OKOCUCTEMBI TYH €COB, CTeIeH bromorexa [OK
YHAD, 1 ’ ’ https://m.edsoo.ru/7f41cc74
IIYCTBIHb
79 AHTPOIIOreHHBIC YIKOCUCTEMBI bubmorexa LIOK
p https://m.edsoo.ru/7f41cc74
Ypboakocucremsl. [IpakTuueckas
80 abota «/3ydyeHue u ornucaHue 0.5 brbmmorexa LIOK
P i ’ https://m.edsoo.ru/7f41cc74
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (POPMHPOBAHHMS
81 H BHBIXpB anuM y IE'I) TBl:I)/II‘/'I bubmorexa LIOK
OCHO 3 oAeHnc https://m.edsoo.ru/7f41cc74
OpraHU3MOB B 9KOCHUCTEMAX
MexaHU3MBI BO3JCHCTBUSI
3arpsi3HEHUH pa3HBIX TUIIOB HA
]2 6 Bu6nuoreka IJOK
CYDOPTAHHSMEHHOM, OpratisMEHiom, https://m.edsoo.ru/7f41cc74
MONYJILIMOHHOM U 3KOCUCTEMHOM
YPOBHSIX
23 buocdepa — obmiernnanerapHas Bbu6mmotexa LIOK
00oouKa 3emiu https://m.edsoo.ru/7f41cc74
24 VYuenne B. 1. Bepnaackoro o bubmoreka ITOK
ouocdepe https://m.edsoo.ru/7f41cc74
35 3aKOHOMEPHOCTH CYIIECTBOBAHUS Bubmoreka [JOK
o6uocdepsl https://m.edsoo.ru/7f41cc74
bu6 OK
86 Kpyrosoports! BemiecTs u nommoreka L

https://m.edsoo.ru/7f41cc74




OMOreOXMMHYECKUE ITHKJIBI

3onanpHOCTH OHochepsl. OCHOBHBIE

bu6nmoreka IJOK

87
OHOMBI CyIIN https://m.edsoo.ru/7f41cc74
. bubnuoreka [JOK
88 YcToluns 0 e
ocTh Grochepe! https://m.edsoo.ru/7f41cc74
29 DKOJIOTUYECKNE KPUZUCHI U UX Bubnuorexa LJOK
TIPUYHHBI https://m.edsoo.ru/7f41cc74
. bubnunoreka [IOK
90 BozneiicTBue uenoBeka Ha 6
A Ha duocepy https://m.edsoo.ru/7f41cc74
01 AHTpONIOT€HHOE BO3JCHCTBHE HA bu6mmoteka LIOK
PacCTUTENbHBIN U JKUBOTHBIM MU https://m.edsoo.ru/7f41cc74
Bu6nuoreka IJOK
92 Oxpana 0
XpaHa HpHpobt https://m.edsoo.ru/7f41cc74
93 OcHOBHBIE IPUHITUIIBI YCTOMYHUBOTO bubnuorexa LIOK
pa3BUTHS YEIOBEUYECTBA U IIPUPOIBI https://m.edsoo.ru/7f41cc74
PanmonansHOE pupoA0NIOIBE30BaHUE
94 U COXpaHEHHE OMOJIOTrHYECKOro bubmiorexa HOK
P https://m.edsoo.ru/7f41cc74
pazHooOpaszus 3emin
95 O06o0menue Mo Teme Bubnmorexa [JOK
«MUKpO3BOIIONUSA U €€ PE3YJILTAThI» https://m.edsoo.ru/7f41cc74
96 O00011IIEHNE TIO TEME Bu6muoreka ITOK
«MakKp0o3BOIIOIUA U €€ PE3YIbTATBDY https://m.edsoo.ru/7f41cc74
O60061eHne IO TeMe
97 «ITpoucxoxkIeHHE U pa3BUTUE KU3ZHU bubamorexa LIOK
p a p https://m.edsoo.ru/7f41cc74
Ha 3emie»
O6o0u1ieHue no Teme
bubmunoreka LIOK
98 «IIpoucxoxaeHue 4enoBeKa —

AHTPOIIOTCHE3»

https://m.edsoo.ru/7f41cc74




O060011eHue 110 TeMe «DKOIOTUA —

99 HayKa 0 B3aUMOOTHOIIICHHUIX 1 brbmmorexa LIOK
YK https://m.edsoo.ru/7f41cc74
OpPraHu3MOBY
100 O6006menue mo reme «OpraHu3Mbl 1 | bu6nmoreka [IOK
cpena oOuTaHMUs» https://m.edsoo.ru/7f41cc74
101 O06o0061ieHue 110 TeMe «IDKOIOTHS 1 bubanorexa [JOK
BUJIOB U NIONYJIALUID) https://m.edsoo.ru/7f41cc74
102 O606menue o Teme «buochepa — 1 Bu6moreka [IOK
riao0ajibHast DKOCUCTEMAY https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUK

* buosorus, 10 knace/ benses JI.K., JApmmiun .M., Ky3nenosa JI.H. u
npyrue; nox penakuuei bensesa [[.K., IpiMvmuna I'.M., AkunonepHoe
obmectBo «M3aatenbcTBo «lIpocBemienne»

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u
apyrue /Ilox pen. Ilaceunuka B.B., Akunonepnoe o6mectBo «M3nareabcTBo
«IIpocBenienue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u
npyrue /Tlon pen. [laceunuka B.B., Akuroneproe o6miectBo «M3narenscTBo

«HpOCBGHIeHI/IC»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

1.B.C.PoxiioB. TemaTudeckuii 1 UTOrOBbII KOHTPOJIb. COOPHUK MPOBEPOYHBIX
paboT. buonorus. 10 knacc. Mockpa 2022r.

2.0.I1. Aynkuna. buonorus 6-11 kiaccsl. [IpoBepounsbie TECTHI,
pa3HOypOBHEBBIE 3a1anud. Bonrorpan: Yunrens, 2018r

3.H.A.bornanoB. KoHTpoJibHO-H3MepUTENbHbIE MaTepualibl. buonorus 10
kiacc. @I'OC. Mocksa. Bako, 2022 r.

4.A.A Kupuiienko. buonorus. Paznen «9Boomusi OpraHMu4ecKoro MUpPay.
Teopus, TpeHupoBOYHBIE 3aAanusl. Jlernon, 2022 r.

5.A.A Kupunenxo. buonorus. Pazaen «I'enetukay. Bece Tunsl 3agay.
TpenupoBounas Terpaab. Jleruon, 2022 r

6.C.".KonecuukoB. buonorus. Pa3aen «9xonorus». Teopus, TpeHUPOBOYHBIE

3amanus. Jlernon, 2022 r.



7.B.C.PoxiioB. Tematnueckuil 1 UTOTOBbINA KOHTPOJIb. COOPHUK MPOBEPOUHBIX
pabot.buosorus. 11 knacc. Mocksa 2022 r. IlIBenioB. buosnorus. O6mmast
ouomnorus 10-11 kmaccesl. Mocksa. Jlpoda.2019r.

8. H.A.bormanos KoHTposbHO-n3MepuTenpHbIe MaTepuansl. buonorus 11

kinacc. ®I'OC. Mocksa. Bako, 2022r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

UHTEPHET

1.«Enunas xomteknus Ludposeix ObpazoBarenbHbIX Pecypcony (Habop
un(ppoBbIX pecypcoB k yueOHukam quaun B.B. [Taceunuka) ( http :// school -
collection . edu . ru /).
2.http :// bio .1 september . ru / urok / -Matepuainsl k ypoky. Bce paboTsi, Ha
OCHOBE KOTOPBIX CO3/aH CailT, OblIn OyOIMKOBaHbI B razete "buonorus".
ABTOpamu caiita npoenana 0osibiias paboTa 1Mo CUCTeMaTU3UPOBAHUIO
ra3eTHBIX CTaTeH ¢ YYETOM HIKOJIBHON yueOHON MPOTPaMMBbI 1O MIPEAMETY
"Buonorus".
3 . http://ebio.ru/ - DnexkTponHbIil yueoHuk «buonorus». Conepxur Bce
pazjielibl OMoJIOTHU: OOTAaHUKY, 300J0THUI0, aHATOMHUIO U (PU3UOJIOTHIO YEJIOBEKa,
OCHOBBI IIUTOJIOTUU U T€HETUKH, BOJIFOIIMOHHYIO TEOPUIO U SKOJIOTHIO.
4. http://djvu-inf.narod.ru/ - anexkTpoHHast OudauoTeKa
http :// biology . ru / index . php - Caiit sBisietcss UHTepHeT — Bepcueit

yueOHOTO0 Kypca Ha komnakT-aucke "OTkpsitas buomorus".
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