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MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamety "buonorus" (mamee - Owosorus) Ha
ypOBHE cpemHero obmero obpazoBanus pa3zpaboraHa Ha ocHOBe dDenepasbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obOpazoBanuu B Poccuiickoit denepamnumny,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydeOHoro mpeamera «buosorus» u
OCHOBHBIX TOJIO’KEHUH (eaepanbHOi paboueit mporpaMMbl BOCITUTAHHUS.

VYueOunbiii npeamer «buonorus» yrayonéaHoro ypoBHs uzyuenus (10-11
KJIACChI) SIBJSIETCS OJHUM M3 KOMIIOHEHTOB MpeAMETHOM obnactu «EcTtecTBeHHO-
HayuyHele TipeameThl». CornacHo mnonoxeHusm DPI'OC COO npodunbHbIC
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanmun  00ydeHUsT Ha YPOBHE cpeaHero oOmiero oOpa3oBaHHsl U
PU3BAaHBl O0ECIEYNTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOINHUM, CPEIHUM
o01IMM, cpeHUM TIPOo(eCcCHOHAIBLHBIM U BBICIIMM 00pa3oBaHueM. B To ke Bpems
KOKIbI M3 JTHX Y4eOHBIX MpPEAMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE peIIeHNue 00pa30BaTEIbHBIX, BOCIHUTATEIBHBIX M Pa3BUBAIOIINX
3a/a4y, CBS3aHHBIX C MpodopueHTanmerdn 00yJarouuxcs W CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOW 00JIaCTH HAy4YHOTO 3HAHHs, CBA3aHHOTO C OMOJIOTHEH,
MEUIMHOM, 9KOJIOTUEH, ICUXOJIOTHEH, CIIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpenmery "buonorusa" maér mpeacTtaBieHHE O
Hend U 3ajadax u3ydeHust ydeOHoro mpenmera «buonorus» Ha yrayOnéHHOM
YpOBHE, OIpeemseT 00s3aTreabHoe (MHBapUAaHTHOE) MIPEIMETHOE COAepKaHUE, €T0
CTPYKTYpUpOBaHME TIO pa3fenaM U TeMaM, paclpeleieHre Mo Kiaccam,
PEKOMEHJIyeT TOCJIEeOBATEIbHOCTh M3YyUYEHHs] Yy4eOHOTO Marepuana ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKM Yy4yeOHOro mpolecca,
BO3pAcTHBIX OCOOEHHOCTEH oOydaromuxcsi. B mporpamme mno Ouosnoruu
peaNn30BaH TMPUHINAN MPEEMCTBEHHOCTH C HU3YYeHHUEM OWOJIOTHU Ha YypPOBHE
OCHOBHOro  oOmiero oOpa3oBaHus, Ojarojapss 4emMy MpocMaTpuBaercs
HAlpaBJIEHHOCTh HA  MOCIEAYIOIlee pa3BUTHE OMOJOTUYECKHX  3HAHUM,
OPUCHTUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBILUICHUS, MPEACTaBICHUN O 3I0pOBOM 00pa3e >KHU3HH, Ha
BOCIIUTAHWE OEpEeKHOTO OTHOIICHHUS K OKPYXKAIIIeH TpupoAaHoi cpeme. B
nporpaMme Mo OMOJOTMM TaKXKe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOro mpenMeTa
«buonorusi» B peanuzanuu  TpeboBaHnit DPI'OC COO kK T1IIAaHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUs U B
(GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIHHOW  JIESITEIILHOCTH
oOyyJaroumxcsi Mo OCBOEHHUIO COJAEpKaHWA OHOJIOrMYecKoro oOpa3oBaHUs Ha
YpOBHE CpeAHEro 00I1ero 0opa3oBaHusl.

VYyebnsiii npenmer «buosorus» Ha ypoBHE cpelHero oOuiero oopazoBaHus
3aBepiIaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacuiupeHre U yriayOsieHue 3HaHHM OOyJaromMXcsi O >KMBOM MPUPOJIE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIOTUA U OUOJNOTMM Pa3BUTHS,
TeHETUKH, CEJICKIIUU, ONOTEXHOJIOTUH, 3BOJTIOIMOHHOTO YUYEHUS U SKOJIOTHH.

N3yuyenne yuebHOro mnpeamera «buosnorus» Ha yriiyOJIEGHHOM YpOBHE
OPUEHTHUPOBAHO Ha IOJATOTOBKY OOYYarOIIMXCS K IMOCIEAYIOIIEMY IOJYyYEHUIO
Owonornyeckoro  oOpa3oBaHWST B  By3aX W OpPraHU3ANMSIX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €r0 COAEpX aHHs COCTABIAET CHCTEMa
OMONOrMYECKUX  3HAHWUW, TMIOJIYyYEHHbIX MpU  HU3YYEHUH  OOydarolUMUCs
COOTBETCTBYIOILIUX CHCTEMATHYECKHX pa3/ieloB OMOJOIMH HAa YPOBHE OCHOBHOIO
obmiero o6pazoBanusi, B 10—11 kmaccax »TH 3HaHMS TOJy4YarOT pa3BUTHE. Tak,
pacmiupeHbl U yriayOjgeHbl OHOJIOTHUYECKHME 3HAHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusAx, OpraHu3Me dYeJloBeKa, OOIMIMX 3aKOHOMEPHOCTSX KHU3HH,
JOTIOJIHUTEIBHO BKJIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIAJHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIE MOYKHO HCIIOJIb30BATh KAK OPUEHTHPHI ISl MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanus OWOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TMOJTYYCHHBIMH OOYYAIOIIMMHUCSA TMPH U3YYECHUU
bu3MKH, XUMHH, reorpaduu 1 MaTeMaTUKH.

Ctpyktypa mnporpaMmbl 1o yudeOHOMy mpeametry "buosorus" otpaxkaer
CUCTEMHO-YPOBHEBBIH M 3BOJIIOLMOHHBIA MOAXOAbl K H3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4YalOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS1 AKUBBIX
CHCTEM Pa3HOTr0 YPOBHS OpPraHU3alliH, SBOJIIOIIMHA OPTaHUYECKOro0 MUpa Ha 3emiie,
COXpaHEHHs Ouojoruyeckoro paszHooOpasus miaHersl. Tak, B 10 kmacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOrMM, SMOPHUOJIIOTMM HU
OMONOrMM pa3BUTHUS, TEHETUKU M CEJEKUUHU, OMOTEXHOJOTMU U CHUHTETHUYECKON
OWOJOTHHY, aKTyaIM3UPYIOTCS 3HAaHMUS OO0ydJaromuxcs Mo OOTaHWKE, 300JI0THH,
aHatomMuu, (usmonoruu uenoBeka. B 11 kmacce wu3y4aroTcsi 3BOJIOLMOHHOE
y4€HHUE, OCHOBBI SKOJIOTMH U yuyeHue o onocgepe.

VY4eOHblii mnpeamer  «buonorus»  mpu3zBaH  00€CIEUUTb  OCBOEHHE
oOy4aromuMucss OMOJIOrMUECKUX TEOpUl U 3aKOHOB, UEH, TPUHILIUIIOB U MPaBUII,
JIeXKAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KApTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOpa3suu M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, MOIYJIALNY,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHKEHMSX, COBPEMEHHBIX
UCCIIEJOBAHMSIX B OMOJIOTUH, IPUKIIAIHBIX aClIEKTaxX OMOJIOTMYECKUX 3HaHUM. s
pa3BUTUS M TOJJCPKAHUS HHTEpeca OOydarommxcs K OHONOrHHM Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO MaTepHala B COACPXKaHUHU MPOTPaMMbI
10 OMOJIOTMH MPESYCMOTPEHO 3HAKOMCTBO C MCTOPHUEIN CTAaHOBJEHUS U Pa3BUTHSA
TOM WM MHOW 00jacTy OWOJIOTMH, BKJIAJOM OTEUYECTBEHHBIX U 3apyOEKHBIX
YUEHBIX B PEILICHUE BAXKHEUIINX OMOJIOTMYECKUX U IKOJOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npeamera «buonorusp» Ha yrimyOnéHHOM YpOBHE —
OBIIaJicHue  OOy4YaloIUMUCS 3HAHUAMHU O  CTPYKTYPHO-(QYHKIIMOHAJIbHOU
OpraHM3allMi JKUBBIX CHCTEM pa3HOTO paHra W NOpUOOpeTeHHEe YMEHUH
UCIIOJIb30BaTh 3T 3HaHMUA B (POPMHPOBAHUU MHTEpeca K ONpene’EHHON obmacTu
npodecCUOHANBHON JEATENbHOCTH, CBSI3aHHOW ¢ OWOJIOTHEH, WM K BBIOOpY
y4eOHOT0 3aBe/IeHUs sl MPOJOKEHUSI OMOJIOTHYECKOTr0 00pa30BaHMUs.

Joctmxenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yriyOJI€HHOM YpOBHE 00€CTIeYMBAETCS PEIICHUEM CIISAYIOINX 3a/1a4:

OCBOCHHE O0YYarOIIMMUCS CHUCTEMbI OMOIOTUYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSAX, KOHLEHIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBHUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHUPa; O
CTPOCHHH, MHOTOOOPa3sUM M OCOOCHHOCTSAX OWOJIOTUYECKUX CHUCTEM (KIJIETKa,
OpraHu3M, HOMYJISIMs, BUJ, OnoreoeHo3, 6uocdepa); o BHLAAIOUINXCS OTKPBITUAX
¥ COBPEMEHHBIX UCCIIEJIOBAHUSAX B OMOJIOTHY;

O3HAaKOMJIEHHE OO0Yy4arouMxcsd C METOJAaMM MO3HAHHUS >KUBOM TMPUPOIbL:
UCCIIIOBATEILCKUMU ~ METOJJaMH  OWOJIOTUYECKUX HAyK (MOJIGKYJISAPHOW W
KJIETOYHOW OHOJOTHH, SMOPHUONOTMM W OHOJOTHH pa3BUTHUSA, TE€HETUKH U
CeNIeKLIMU, OWOTEeXHOJIOTMH U CHUHTETUYECKOHW OHOJOruM, MaJeOHTOJIOTHH,
OKOJIOTHH);  METOJaMHM  CaMOCTOSITEIbHOTO  TNPOBEJIEHHUS  OMOJOTHYECKUX
UCCIIeIOBaHN B JlabopaTtopu u B mpupoae (HaOmoieHue, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBIaJicHHe OOy4YaloIMMHUCA YMEHHUSAMHU: CaMOCTOSITEIbHO  HAXOJAWTh,
aHATM3UPOBaTh U HUCIOJB30BATh OMOJOTHYECKYI0 WH(GOpPMAIHMIO; MOJIB30BAThCA
OMOJIOTUYECKON TEpPMUHOJIOTHEH M CHMBOJIMKOM; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJOTUM ¥ COLMAIBHO-)KOHOMUYECKHMHU U  3KOJIOTHYECKUMHU
npobiieMaMy 4YeJOBEYECTBA; OLIEHUBATH IOCJEICTBUS CBOEH AESITENBHOCTH IO
OTHOILLIEHHUIO K OKpY’)Kalollel NpUpPOIHONW cpene, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIOJel;; OOOCHOBBIBATH M COONIIOJATH  MEPBI
npoUIaKTUKA UHPEKIMOHHBIX 3a00JIEBaHUMN, MpaBuia MOBEACHUS B MPUPOJIE U
oOecrnieueHnst 6€30MaCHOCTH COOCTBEHHOM KU3HEACSITENbHOCTA B UpE3BbIYaHbIX
CUTyallMsiX TMPUPOJHOTO U TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh
COBpPEMEHHbIE HAyYHbIE OTKPBITHS B 00JaCTH OUOJIOTHHY;

pa3BuTHE y 00yUYaIOUIMXCS UHTEIJICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
B TMPOIECCE 3HAKOMCTBA C BBIJAIOUIMMUCS OTKPBITUSAMU W COBPEMEHHBIMU
UCCIIEIOBAaHUSIMH B OWOJIOTMH, pEIIaeMbIMU €10 MIpoOJieMaMu, METOIOJIOTHEN
OMOJIOTUYECKOTO UCCIIEIOBaHMS, HpOBEICHUS IKCIEPUMEHTAIILHBIX
UCCIIEIOBAaHUM, pelIeHrs OMOJIOTUYECKHX 3a/1a4, MOJICIUPOBAHUS OMOJIOTHYECKUX
00BEKTOB U MPOLIECCOB;



BOCIHUTAaHUE y 00YyYaIOMUXCs [IEHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJE B
[IEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SBJICHUAM; (DOPMHUPOBAHHE IKOJIOTUYECKOM,
TEeHETUYECKOM TPaMOTHOCTH, OOIIEeH KyJIbTYphl TMOBEACHHUS B MPHUPOJE;
MHTErPallMi €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YarOMIMMHUCS  KOMIIETEHTHOCTH B PAllMOHAILHOM
IPUPOJIOTIONB30BaHUHU (COOMIOZICHHE TMpaBWJI TMOBEACHUS B TPUPOJE, OXPaHBI
BUJIOB, SKOCUCTEM, OMoc(eprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbSI U 3/I0POBbS
OKpyXXarolmux Jojaer  (cobmoaeHus wmep mnpoduIakTUKH — 3a00JEBaHUM,
obOecrieueHrne OE€30MAaCHOCTH >KU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUSIX
OPUPOAHOTO M  TEXHOIEHHOTO0  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTMYECKUX 3HAHUI U YMEHHI B MOBCEIHEBHON KU3HU;

CO3JaHME  YyCIOBUM  JJI1  OCO3HAHHOTO  BbIOOpa  OOYyYarOIIMMHCS
WHIMBUyaIbHON o0Opa3oBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
nocJenyoneMy Ipo(ecCHOHaTbHOMY CaMOOIPEEICHUI0, B COOTBETCTBUHU C
WHIMBHUIYAIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMU PETHOHA.

OO11ee 4nMca0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJOTHH Ha YTriayOJIeHHOM
ypOBHE cpemHero obmiero oopa3zoBanus, coctaisieT 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezenmo), B 11 kimacce — 102 gaca (3 yaca B HeJeto).

OT6op opraHu3anMoOHHBIX (OPM, METOJIOB U CPEACTB OOy4eHHUS OUOJOTUH
OCYIIECTBIISIETCS ¢ Y4E€TOM CHEIU(PUKUA €ro COAEep aHUs U HANpPaBIEHHOCTH Ha
OpOAODKEHHEe OMOJIOrMYecKOro 00pa3oBaHHsA B  OpraHU3alUsAX CPEIHEro
PO eCcCUOHAIBLHOTO U BBICHIET0 00pa30BaHuUs.

O0s13aTeIBbHBIM YCIOBUEM MPU O0YYEHUN OHMOJIOTUU Ha YIiyOJIEHHOM YpOBHE
SBIIIETCSl TIPOBEJIEHUE JA0OPATOPHBIX M NpakTudyeckux pabdot. Takxke ydactue
00y4aromuxcsi B BBIIIOJHEHUU MPOEKTHBIX M y4eOHO-HCCIIEeI0BATENIbCKUX PadoT,
TEMaTHUKa KOTOPBIX ONPENENICTCs y4YUTeJIeM Ha OCHOBE HMEIOLIUXCA
MaTepHUaTbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBU.

COJEPXAHUE OBYUYEHUASA
10 KIIACC

Copnep:xaHue IporpaMMbl, BBIJICIICHHOE KYPCUBOM, HE BXOIUT B IMPOBEPKY
rocyiapcTBeHHO# utoropoii arrectanuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIeKcHasi Hayka. Kpartkas uctopusi pa3BUTHS
Ovonoruu.  buonormyeckue HayKM M HM3y4yaeMble  MMHU  MPOOJIEMBI.
dyHaaMEHTalbHbIEC, NPUKIAIHBIE M T[OHCKOBBbIE HAy4YHBbIE HCCICIOBAHUSI B
ononoruu.



3Hadenne Ouonoruu B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuHbl Mmupa. IIpodeccun, cBszanHbie ¢ OuWosoruei. 3HAYeHUE OMOJIOTHH B
MIPAKTUYECKOM JEATEIBHOCTH 4YEJIOBEKA: MEIUILIMHE, CEIbCKOM XO3SIMCTBE,
MPOMBILLIEHHOCTH, OXPAaHE NPUPOIBI.

JdeMoHcTpauuu

[Toptpets: Apucrotens, Teodpact, K. Jluaneit, XK. b. Jlamapk, Y. [lapsuH,
V. I'apgen, I'. Mengnens, B. 1. Bepnanckui, U. I1. I1aBnos, 1. 1. Meunukos, H.
. Baunos, H. B. Tumodees-Pecosckuit, [Ix. Yorcon, ®. Kpuk, JI. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JPYrUMU Haykamuy, «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cucteMbl U UX H3yYeHHUE

JKuBble cucTtemMbl Kak TpenMeT u3ydeHusi Ouosnoruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTb M IEJIOCTHOCTb,
CIOKHOCTh W YIOPSAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CaMOOpPTraHHU3aLHs,
CaMOBOCIIPOM3BEICHUE, PA3APAKUMOCTb, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YpOBHH OpraHu3aluu KUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MEHHBIN, MOMYJISILIUOHHO-BUI0BOM, AKOCHUCTEMHBII
(buoreonenotuyeckuit), omocdepHniii. Ilporecchl, MPOUCXOAAIINE B IKUBBIX
cucteMax. OCHOBHbIE MpPU3HAKU >XUBOro. Ku3Hb Kak (opma CyIIeCTBOBAaHUSA
marepuu. Hayku, n3ydaromme xuBble CUCTEMBI HA PA3HBIX YPOBHSIX OpraHU3alvH.

N3ydenue xuBbIX cuUcTeM. Metoasl Ouonornyeckoil Hayku. Habmionenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alus, MeTaaHanus. [IoHsTHue 0 3aBUCUMON 1
He3aBUCUMOM IiepeMeHHOU. IlnanupoBanue »skcnepumenra. IloctaHoBka u
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornuyeckux gaHHbIX. OIlEHKAa OCTOBEPHOCTH IOIYYECHHBIX
pe3ysnbTaToB. [IpyUuMHBI WCKaXX€HUsT PE3yJbTAaTOB JKcrepuMmeHrta. llonarue
CTaTUCTHYECKOTO TECTA.

JdeMoHcTpauuu

Tabmuubr u cxembl: «OCHOBHBIC TPU3HAKK KU3HWY, «bHonorndeckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpPraHU3ALMH KUBOU
npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHoOB 4YeJOoBeuecKkoro opranuzmay, «buoreonenos», «buocdepay, «Metoasl
U3YUYEHHUS )KUBOU TIPUPOIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHWE IS IPOBEACHHUS
HaOJI0IeHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30oBaHue pPa3IMYHBIX METONOB IIPH
W3YUYEHHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku



Knetka — CTpyKTypHO-QYHKIMOHANbHAA eIWHUIA KUBOro. Kcropus
otkpbITHs KieTku. PadoTsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LLBans,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE MOJOXKEHUS COBPEMEHHOM KJIETOYHOU
TEOPUHU.

MeTonbl  MOJIEKYJSIpHOM M KJIETOYHOM  OMOJIOTMM:  MHUKPOCKOIUS,
xpomatorpadus, 3mekTpodope3, METOJ MEUEHBIX aToMOB, AU(EepeHIInaTLHOE
HeHTpUu(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. H3yueHue @uKcuposaHmvix
K1emoK. DIEKTpOHHasi MUKpockonus. Kongoxanvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyyerue Kiemox.

JdeMoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. I1IBann, M. llnelinen, P. Bupxos, K. M.
boap.

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOM», «JIEKTPOHHBI MUKPOCKOID,
«HMcTopust pa3BUTHS METOAOB MUKPOCKOTTUI.

OOopynioBaHHE: CBETOBOM MHMKPOCKON, MHKPOINpENapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIETOK.

IIpakTHyeckas paGora «l3ydeHne MeETOAOB KJIETOYHOH Ouonoruu
(xpomarorpadus, amekrpodopes, auddepeHmanbHoe IEeHTPUYrupoBaHue,
[TLIP)».

Tema 4. XumMmuueckas Opranu3ainus KJIEeTKH

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Boma m e€ posib Kak pacTBOPUTEINS, PEArcHTa, y4dacTUE B CTPYKTYPHUPOBAHHUU
KJIETKH, TEIUIOpEryisiuu. MuHepaabHble BELIECTBAa KJIETKU, MX OHMOJOrnyeckas
poJb. Posib KATHOHOB Y aHMOHOB B KJIETKE.

Oprannyeckne BellecTBa KIETKH. buomornueckue mnonauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OeinkoBOW Mosekyibl. [lepBuunas
CTpyKTypa Oejnka, NHenTUAHas CBsA3b. BTOpUYHAs, TpeTH4YHas, 4YeTBEpPTUYHAs
cTtpyktypsl. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukamuss  Oenkos.
buonoruueckue Gpynkuuu 6enkoB. [lpuonsi.

VYrieBosbl. MOHOCaxapuIbl, TUCaxXapybl, OJIMIOCAXAPUIbI U MOJIHCAXaPUIBIL.
OOmuit  minaH CcTpoeHuss M (UBHKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornyeckue QpyHKIIMM YTIII€BOIOB.

Jlununel. M'mapodunbsHO-THApOdOOHBIE CBOMCTBa. Kitaccudukanys TUIuI0B.
Tpurnuuepuasl, ¢ochonunuasl, BOCKH, CTepouabl. buonormueckue QyHKIUN
aunuoB. OO1Me cBOWCTBa OMOJOTHYECKIMX MEMOpPaH — TEKY4YeCTb, CIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOJIYIIPOHULIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HYKJIEHMHOBBIX KHUCIOT.
Hyxneotuapl. [lpunnun kommiementapHoctu. [IpaBuno Yapradda. Crpykrypa



JIHK — nBoiinas cnmpans. MecTtonaxoxaenne u ononorndeckue Gpynkiuu JJTHK.
Buner PHK. ®ynkuuu PHK B knetke.

Crpoenne Mosekyiabl AT®. Makposprudyeckue cBsi3u B MoJekyine ATO.
buonorunueckue gpynkuun ATD. BoccTaHOBIEHHBIE TTEPEHOCYUKH, UX (DYHKIIUU B
kietke. [pyeue mnykneozuompugocgpamer (HT®). CexBenupoanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKky, NPOMeoMUKU.

CrpykTypHas OuoJyiorwsi: OMOXUMUYECKHE U Ono(u3ndecKrue MCCIeTOBaAHMS
cocTaBa U TNPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJeKyn. Mooeruposanue
CMPYKmMypsl U QYHKYULl OUOMONEKYN U UX Komniekcos. Komnviomepuwiii ouzatin u
Op2anHuyecKull cCunme3s OUOMONEKY U UX HENPUPOOHBIX AHANO0208.

JdemoHcTpanumn

[Toptpersr: JI. Ilomunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammel:  «PacnpeneneHne XUMHUYECKUX JJIEMEHTOB B HEXKHUBOM
npupojie», «PacrpeneneHne XuMUUECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubr n cxembl: «llepuogndeckas TabiauIla XUMHUYECKUX JIIEMEHTOBY,
«CTtpoeHne MoJeKynsl BOJbl», «BemectBa B coctaBe opranusmoB», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€IKOBOM MOJIEKYJb, «CTpoeHHuE MOJEKYI
yrieBooB», «CTpoeHne MoJIeKysn JUnuaoBy», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenne Monekyibl ATOy.

O6opynoBanne: XUMHAYECKasl TOCyAa U 000PYTOBaHHE.

JlaGopaTopHasi padora «O0GHapyxeHHE OCIKOB C TTOMOIIBI0 KaYECTBEHHBIX
peakuuin.

JlabopaTtopnass  pabora  «lccrmenoBaHWe — HYKIEHMHOBBIX — KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIUYHBIX OPTAaHU3MOBY.

Tema S. CTpoenue u GyHKIMHU KICTKH

Tumbel KIETOK: 3yKapuoTHYeckas U Mpokapuotuueckas. CTpykTypHO-
(byHKIHOHATIBHBIE 00pa30BaHUs KJIETKH.

CtpoeHre mMpoKapuoTHIECKOM KIeTKU. KiieTouHas cTeHka OakTepuii u apxei.
Oco0eHHOCTH CTpOEHUs TeTepoTpOPHON U aBTOTPOPHOM MPOKAPHUOTUUECKHUX
KJIETOK. MecCTO U poJib MPOKapUOT B OMOLIEHO3aX.

Crpoenue 17} (GyHKIMOHUPOBaHUE AYKapHUOTUYECKOU KJIETKU.
[Inasmatuueckass MemOpana (mrazmanemma). CTpykTypa IIa3MaTHYECKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IIa3MaTHUYECKYI0 MEeMOpaHy: MacCUBHBIN
(muddysus, obneru€éunas audQys3us), aKTUBHBINA (MEPBUYHBIN U BTOPUYHBIN
akTUBHBIK TpaHcropT). llomynmponuniaemocts MeMOpaHbl. PabGora Hatpwuii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (parouuto3. Dk3o1uTo3. Kinerounas
creHka. CTpykTypa v QyHKIIMHU KJIETOYHON CTEHKU pacTeHHi, rpruOoB.



[uronna3zma. [{urozomns. [lutockener. JIBuxkenne nuromniazmMbl. OpraHoubl
kiaeTku. OpHoMeMOpaHHBIE OpPraHOWIBl KIETKH: SHIOIJIa3MaTH4ecKas CeTb
(OIIC), anmmapat I'ompmku, TU30COMBI, UX CTpoeHHE M (YHKIUU. B3anmocBs3b
OJIHOMEMOpaHHBIX OPraHouJOB KieTKu. CTpoeHue rpaHysipHOTrO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos ¢ IIIC. CuHTe3 pacTBOpuMbIX OeikoB. CHHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuili  (arpaHylispHBIA)  SHAOIUIA3MATHUYECKUMA
petuxkynym. CekperopHas QyHkuus anmapata ['onbmxu. Moougurkayus denxos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. TpaHcnopt
BEIIECTB B KJIeTKe. Bakyosu pactutenbHbIX KieTok. KieTounslii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOMJbI  KJIETKH:  MHUTOXOHJPHUH,  IJIACTUIBL.
IIpoucxoocoenue mumoxonopuii u naiacmud. Cumouoecenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u GyHKIUM MUTOXOHApPWUN W TuiacTuia. llepBudmnble,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (DOTOCHMHTE3UPYIOMIMX  DYKapHOT.
X0pomiacTbl, XpOMOILUIACTHI, IEHKOIIACTHI BHICIIMX PACTEHUH.

Hemem6pannbie opranouasl kinetku CtpoeHue u QyHKUIUMHM HeMEeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pubocombr. IIpomescymounvie Qunramenmul.
MuxkpoduiiaMeHTsl. Axkmunosvle Mukpogpuramermyl. MBbIIIEUHBIE  KIETKH.
Axmunosvie KOMNOHeHmMbl HeMbluleynblx Kiemok. MukpoTpyoouku. Kierounbii
ueHtp. CrpoeHwe U JBWXKEHHE JKTYTMKOB H peCHHUYEK. MHUKpOTpyOOUKH
nuTornasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpOQDUIAMEHMAMU U
muxkpompybouxamu. Momopnovie 6enxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3Ma, SAPBIINIKY, UX CTPOEHUE U
byHkiuu. SnepHblii OenKOBBIM MaTtpukc. [IpocTpaHCTBEHHOE PacHOJIOKEHUE
XpOMOCOM B HUHTepha3HOM siipe. Idyxpomamur u cemepoxpomamun. benku
XpOMaTWHAa — THUCTOHBL. JluHamuxa s0epHou 00010YKu 6 Mumose. HoepHwiil
Mpaucnopm.

Knerounsle BkitoueHusi. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK DYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn

[Toptpetsi: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmupl u cxembl: «CTpoeHHE 3YKApUOTHYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KJIeTKW», «CTpoeHue  pacTUTENbHOM  KIeTkn», «CTpoeHue
MUTOXOHIPUMY, «Aapo», «CTpoeHne NPOKAPUOTUIECKON KIETKIY.

OOopyioBaHHE: CBETOBOM MHMKPOCKON, MHKPOINpENapaTbl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUaIbHBIX KIETOK.

Jlabopatopuass padora «l3yueHue CTpPOE€HMSI KIETOK pa3JIMYHBIX
OpraHU3MOB).

IIpakTueckasi padora «3yyeHrue CBOMCTB KJIETOUHONH MeMOpaHbD».



JlabopaTtopHass paGora «JVccnenoBanue minazMonM3a M JIEIJIAa3MOJIU3a B
pPaCTUTEIBHBIX KIETKAX).

IIpakTnyeckass  padora  «lI3ydyenwe  ABWKEHUS  LUTOILIA3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelecTB U NpeBpalleHUE IHEPTHH B KJIETKe

AcCUMUIISIIIAS ¥ TUCCUMUIISIIIASL — JIBE€ CTOPOHBI MeTabonu3ma. Turbsl oOmMeHa
BEIIECTB: aBTOTPOGHBIN W TEeTEPOTPOQHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mpolieccax. OJHepreTudeckoe oOecnedeHue KieTku: mnpeBpauieHue ATO B
oOMeHHbIX Tporeccax. DepMeHTAaTUBHBIA XapakTep peakluil KIETOYHOIO
MeTabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otanunsa ¢pepMEHTOB OT HEOPraHMYECKHX KaTaln3aTopoB. benku-
aKTUBATOPhl M OENKU-UHTHMOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEpPMEHTATUBHBIX
peaKkiuil OT pa3INYHbIX (PAKTOPOB.

[lepBUYHBIA CUHTE3 OpPraHMYECKUX BemiecTB B KieTke. DOTOCHHTES.
Anoxcueennvlill U okcueeHHwlli omocunmes y baxmepui. Ceemocodbuparowjue
nuUeMeHmbvl U NUCMEHMbl PeakyuoHHo2o yenmpa. Poiabs XJI0pomiacToB B mpouecce
doTtocunteza. CretoBas u TemMHOBas daszpl. Domoovixanue, Cs., C,. u CAM-munul
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusiHue pa3iauuHbIX (DAKTOPOB
Ha CKOpOCTh (poTocuHTe3a. 3HaueHue (PoTocuHTE3A.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuupyomue OaKTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOIAOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buaesl Oposkenus. I[IpoaykTel OposkeHHS M HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspobHbie OpPTraHU3MBI. Oransl HYHEPIETUYECKOTO oOMeHa.
[ToaroToBuTeNnbHBIN ATaN. [ TMKOIN3 — OECKUCIOPOTHOE PACHIETUIEHUE TITFOKO3bI.

buonornyeckoe okuUClIeHHEe, WIH KIETOYHOE JAbixaHue. Poab MUTOXOHApPUN B
nporeccax ouonoruueckoro okucienus. Luknuueckue peakunu. OKUCIUTEIHLHOE
dbochopunupoBanue. Ouepeusi memoOpannozo epaouenma npomonos. Cunmes
AT®D: paboma npomonuou ATD-cunmaszwi. [lpeumyiecTBa a’poOHOTO IMyTH
oOMeHa BelecTB nepes aHadpoOHbIM. Dh(PEKTUBHOCTH YHEPTETUIECKOT0 OOMEHA.

JdeMoHcTpanuu

[Toptpetsr: k. IIpuctiu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A.
OHrensrapar, I1. Mutuen, I'. A. 3aBap3uH.

Tabnuiel 1 cxembl: «POTOCUHTE3», « DHEpreTuueckui oomen», «buocunres
oenka», «CtpoeHue pepMeHTa», «XeMOCHUHTE3Y.

O6opyioBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBaHME IJISI MPUTOTOBIICHHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.



JlaGopaTopnass paGora «/I3ydyeHue  KaTaIUTUYECKOW  AKTUBHOCTHU
dbepMeHTOB (Ha MpUMeEpe aMuIa3bl WK KaTajlasbl).

Jlabopatopnasi pabGora «/3yueHne (HEpMEHTATUBHOTO PACIICTUICHUS
NIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue 1porieccoB  (orocuHTE3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE MPOTIECCOB OPOKECHHUSI M TBIXAHUSI.

Tema 7. HaciencrBennasi uHgopmManus 4 peajn3anus eé B KIeTKe

Peakunn mMarpuuHoro cuHresa. [IpuHIHMI KOMIIEMEHTAPHOCTH B pEaKLMIX
MaTPUYHOIO CHHTe3a. Peanuszanusa HacneAcTBEeHHON MHpopMaluu. I eneTnyeckuii
KOJ, €ro cBoucTBa. TpaHckpunuus — wmarpuunbii cunte3 PHK. IlpuHnmnen
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAILIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckotul kiemke. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B GuocunTtese Oenka.
VYcnoBusa Omocunteda Oenka. KoaupoBanwe amuuokucinotr. Pombp pubocom B
OouocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHu3alus reHoMa y
IIPOKApUOT U 3YKapHOT. Perynsius akTUBHOCTM T€HOB Yy NHpokKapuoT. ['umoresa
onepoHa (®. XKakob, K. Mano). Moznexynsapusie mexanusmvl IKCNPECCUl 2eH08 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsius oOMEHHbBIX
IIPOLIECCOB B KieTKe. KiieTounblii romeocTas.

Bupycel — HekieTounbie (hOpMbI )KM3HU U 00JIMraTHbIe napa3utbl. CTpoeHue
IPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. /KusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, unmezpasd.

Bupycubie 3aboneBanust yenoBeka, KMBOTHBIX, pactenuit. CITMJ[, COVID-
19, counanbHbie U MEAUIIMHCKUAE MTPOOIIEMBI.

buoungpopmamuka: unmeepayus u ananuz dorvuwux maccusos («bigdatar)
CMpPYKMypHuIX buono2udeckux oanuvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvie pynkyuu 6erxkos. Cnocobvt 00cmasKu 1eKapcms.

JdemoHcTpanumn

[Toptpetsl: H. K. Konbuos, /. Y. IBaHOBCKUM.

Tabnuiel u cxembl: «brocuHTes Oenkay, «I'eHeTnyeckuit koa», «Bupycoi»,
«bakTepuodarmy.

IIpakTn4yeckas padora «Co3nanue MOJEIN BUpyCay.

Tema 8. /KusHeHHBbIH HUKJI KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. HMurepdaza u  MuUTO3.
Oco0OeHHOCTH TMpOIIeCCOB, MPOTEKAMKMX B UHTepdaze. I[loaroroBka KIeTKH K



nenenuto.  I[Ipecunrtetnyeckuii  (MMOCTMUTOTHUYECKUW),  CUHTETUYECKUU U
MOCTCUHTETHYECKHUH (MPEMUTOTHIECCKUI ) TIEPUO bl UHTEP(DA3HI.

Marpnunbsii cunre3 JIHK — perumkanms. IIpunnunsr penmmkanun JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIA  CHHTE3, AHTUNAPAJUICIBbHOCTD.
Mexanuszm perukanuu JIHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TejaoMepa3a. XPOMOCOMHBIM HAOOp KIETKH — KapuoTuil. JIUIUIOWIHBIA U
rarionHbIl  HaOopbl XpoMocoM. ['omonoruuynsie Xxpomocombl. [lomoBsie
XPOMOCOMBL.

Henenne xmerkm — wmuto3. Craguy MHTO3a M MPOUCXOIAIIME B HHUX
npoueccel. Tunel muto3a. KapuoknHe3 u nutoknHe3. buosiormueckoe 3HayeHue
MHUTO3a.

Perymamua mutornueckoro nukia kietku. [Iporpammupyemas kiietouHas
rubesnp — arnomnTos.

Knerounoe sapo, XpoMocombl, (PyHKIIMOHANbHAs TE€HOMUKA. Mexanusmol
npoaugepayuu, oug@epenyuposku, cmaperus u eubeau rkiemokx. «lL{ugposas
K1emKay — ououngopmamuyeckue mooenu QYHKYUOHUpOBaHUsl KIemKuU.

JdemoHcTpanumn

Tabmuubl 1 cxembl: «Ku3HEHHBIM LUK KIETKW», «Murtos», «CrpoeHue
xpomocomy, «Pemmkarusa JHK».

OO0opynoBaHHE: CBETOBOM MUKPOCKOII, MUKporpenaparbl: «MUTO3 B KJIETKax
KOpELIKA JIyKa».

JlabopaTtopnass  pabora  «/3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHUKpPOIpenapaTax».

JlabopaTtopnasi padora «HabmoneHre MuTO3a B KJIeTKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CTpoeHue u GpyHKUHMH OPTaHU3MOB

buonornueckoe pazHooOpasue OpTraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHbIE OPTAHU3MBI.

OcoOeHHOCTH  CTPOCHHMS W JKU3HENEATEIbHOCTH  OJHOKIJIETOUHBIX
opranu3moB. bakrepun, apxeu, OJHOKJIETOYHbIE TpPHObI, OJHOKIJIETOYHBIC
BOJOPOCIH, Apyrue NpoTUCThl. KOJIOHNANBHBIE OPTraHU3MBI.

B3anMocCBsA3p 4acTeli MHOIOKJIETOYHOIO OpraHusma. TKaHW, OpraHel WU
cucteMbl opranoB. Opranu3M Kak eInHOE 1eioe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTeibHas,
NOKPOBHAs, IMPOBOJSAIIAs, OCHOBHas, MexaHnyeckas. OCOOEHHOCTH CTPOEHUS,
GyHKIIUN 1 pacroyioKeHHs TKaHEeH B OpraHax pacTeHUM.

TkaHu KMBOTHBIX M Y€NOBEKA. TWIMBI KUBOTHBIX TKAHEW: SIUTEIMAIIbHAS,
COCIMHUTEIIbHAS, MblllIeyHas, HepBHasi. OCOOEHHOCTH CTpoeHMs, (QYHKIUN U
PACITOJIOKEHUS TKAHEN B OPraHax KUBOTHBIX M YEJIOBEKA.



Opranbl. BereraTuBHble M T€HEpaTHBHBbIE OpraHbl pacteHuil. Oprasbel H
CHUCTEMBI OPTAHOB )KMBOTHBIX U 4eJIOBeKa. DYyHKIIMY OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKIETOYHBIX U
MHOTOKJIETOUYHBIX JKUBOTHBIX. HapyHblli M BHYTpeHHHH ckeneT. CTpoeHue u
THUIIBI COEUHEHUS KOCTEN.

JIBrokeHue  OpraHm3MoB.  JIBMOKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOONIHOE, KI'YTUKOBOE, PEeCHHYHOE. J[BM)KEHHWE MHOTOKJIETOUHBIX pPaCTEHUIL:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOTOKJIETOYHBIX JKUBOTHBIX M YEJIOBEKA:
MbllieyHas cucreMa. Pediiekc. CkeneTHble MBI U UX padoTa.

[Iuranne opranusmoB. IlorimomeHue BOABI, YIVIEKHCIOrO rasa H
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTanue KMBOTHBIX. BHyTpunosocTHoe n
BHYTPHMKJIETOYHOE MNHIeBapeHue. I[luTtaHne MO3BOHOYHBIX >KMBOTHBIX. OTIENbI
MUILIEBAPUTENBHOrO TpakTa. I[lumeBapurenbHble Kenes3bl. [lnmmeBapuTenbHas
CHCTEMa YEJIOBEKA.

Jlpixanue opranu3moB. /[pixanne pactenuid. JIpixanue sxuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxHoe npixanue. /lpixaTenbHas NOBEPXHOCTD.
XKabeproe u néroynoe npixanue. JIpixaHre MO3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
OBOJIIOLIMOHHOE ~ YCIOKHEHUE CTPOEHUS JIETKMX TIO3BOHOYHBIX KUBOTHBIX.
JpixarenbHasi cUCTEMA YeNOBEKa. MeEXaHW3M BEHTW LMW JIETKUX Yy NOTUL U
MiIeKonuTaromux. Perymsmus npixanus. JlprxareabHbie 00bEMBI.

TpaHCIIOPT BEWIECTB y OpPraHMW3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTEHUM.
TpancropT BemecTB y KUBOTHBIX. KpoBEHOCHass cucrtemMa u €€ Oprassl.
KpoBeHocHasi cucTteMa TMO3BOHOYHBIX JKMBOTHbIX U 4yenoBeka. Cepare,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrum KpoBooOpauieHus. IBOJIOIUOHHBIC
YCIIOKHEHHUSI CTPOCHHUSI KPOBEHOCHON CHUCTEMBbI MMO3BOHOYHBIX KUBOTHBIX. Paborta
cepaua U e€ peryisaius.

Beigenenue y opraHu3MoB. Beimenenue y pacteHui. Breigenenue y
#KUBOTHBIX. CoKpaTuTenbHble Bakyonau. Opranbl BbiaesieHus. @OuiubTpanus,
CEKpelusi 1 0OpaTHOE BCACHIBAHUE KAaK MEXaHU3MbI paOOThl OPTraHOB BBIJCICHUS.
CBs13b MMOJIOCTH T€JIa C KPOBEHOCHOM U BBIACIHUTENBHON cucTeMaMu. Beijenenue y
MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CtpoeHune u (yHKIIMOHUPOBAHHE
Hepona. OOpazoBaHre MOYH Y YEJIOBEKA.

3ammTa y OpPraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuil M TUCTHl MPOCTEUIINX. 3allUTa y MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. CpeacTBa nacCUBHOM M XUMHUYECKOU 3aIUThl. DUTOHLNIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M KX NpPOU3BOIHBIE.
3amura opranu3zMa oT Oomne3Heil. MimmyHHas cuctema yenoBeka. Kiierounslii u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUUecKuii
UMMYHUTET. Teopusi KIOHaIbHO-celeKTUBHOro ummMmyHurera (II. Opmux, @. M.



bepuer, C. Tonerasa). BocnasintenbHble OTBETHI OPraHU3MOB. POk BpOXKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

Pazgpaxumocts w  perymsauumsa y  OpraHu3moB. Pasnpaxummocts y
OJIHOKJICTOYHBIX OpraHu3MoB. Takcucel. Pa3npaxuMocTs U peryasauus Yy
pacTeHuii. PocTOBBIE BEIIECTBA U UX 3HAYCHUE.

HepBHast cucrema u pedrexTopHas peryisius y >KUBOTHbIX. HepBHas
cucTteMa M €€ oTaeibl. DBOJIOLMOHHOE YCI0KHEHHE CTPOEHUS] HEPBHOM CHCTEMBI
y KUBOTHbIX. OT/AENIBl TOJOBHOIO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u
pedexTopHas ayra. be3ycnoBHbIE U YCIOBHBIE PE(IIEKCHI.

['yMopasibHast peryJyisinysi U 3HIOKPUHHAS CHCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenespl OSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBL. JleHCTBHE T'OPMOHOB.
B3aumocBs3p HEpBHON W S3HIOKPUHHON cucteMm. ['unotamamo-runoduszapHas
cucrema.

JdeMoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmunpsl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «lIpocreiimme», «Opranbl LIBETKOBBIX PACTEHUI,
«CucreMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIx», «TkaHu pacreHui», «KopHeBble cucrembl», «CTpoeHue ctelms»,
«CTpoeHre NHCTOBOM IUTACTHUHKW», «TkaHW >KMBOTHBIX», «CKEJIET 4YeIOBEKa»,
«IImmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
cucremMa», «HepBrHas  cucrema», «Koxka», «Msplmeynas  cucremay,
«BplrenurenbHas cucTeMa», «OHIOKpUHHAsA cucTeMay, «CTpOeHHEe MBILIIBDY,
«Mmmynurer»,  «KumeunonosoctHele», «CxemMa  IUTaHUSA  PAaCTCHHW,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOoeHHE THIPBDY,
«CtpoeHue 1iaHapun», «BHyTpeHHee cTpoeHue N0XaeBoro 4epss», «HepBHas
cuctema peio», «HepBHas cucrema sArymkm», «HepBHas  cucrema
npecMmblkaromuxcs»,  «HepBHas  cucrema  nrun», «HepBHag — cucrema
MIIeKOMIUTaoIuX», «HepBHas cucrema yenoBekay, «Pediekcy.

OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHKPOIpENapaThl OJHOKIETOYHBIX
OPraHu3MOB, MHKpPOINpPENapaTsl TKAHEH, PAKOBHHBI MOJUIKOCKOB, KOJUICKLUN
HACEKOMBIX, UITIOKOKHX, KUBBIE AK3EMIULIPbl KOMHATHBIX PACTEHUM, repbdapuu
pacTeHUN pas3HbBIX OTACJIOB, BIIAXKHBIC IIpenaparbl KUBOTHBIX, CKEJICTHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opynoBaHue AJIs AEMOHCTPALIMK TOYBEHHOTO M BO3AYIIHOTO TUTAHUS PACTCHHIH,
paciuenaeHus KpaxMaia 1 OelIKoB Mo AeUCTBUEM (PEpMEHTOB, 000PYJOBaHUE [T
JEMOHCTPALIMK OIBITOB 110 U3MEPEHUIO )KM3HEHHON EMKOCTHU JIETKHUX, MEXaHU3Ma
JBIXaTEJIbHBIX JBUKEHUMN, MOJIEIU TOJIOBHOIO MO3Ta Pa3JINYHbIX )KMBOTHBIX.

JlaGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.



JlaGopaTopHasi padora «/3yueHne TKaHel )KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IIBETKOBOT'O PACTCHHUS.

Tema 10. PazmHoKeHue ¥ pa3BUTHE OPTraHU3MOB

®opMbl pa3MHOXKEHHS OPraHuM3MoB: Oecrosoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOXKEHHUS: MOYKOBAHHME,  CIOPYJISLHUA,
dparmeHTaIys, KIOHUPOBAHHE.

[TonoBoe pa3zmHoxkenue. [lonoBeie KIeTKH, Wau rametsl. Meiio3. Craauu
Mmeiio3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. buonornyeckuii CMbICI
Melo3a M TOJOBOro Iporecca. Meio3 W ero Mecro B JKMU3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzapoaspiieBoe pa3Burue. ['amerorenes y »kuBOTHBIX. [10J10BBIE KEIIE3bI.
OOpazoBaHue 1 pa3BUTHE MOJOBBIX KiIeToK. Cnepmarorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CrocoOBbI
OIUIOAOTBOPEHUS: HApYy)KHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIIOTHs — HayKa
0 Pa3BUTHUH OPraHU3MOB. Mopghozenes — 00na u3 2naéHvIX NPoobaIemM IMOPUOTIO2UL.
Konyenyuss mopgocenoe u mooderu mopghoeenesa. Ctaguum >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jrymku). JpoOnenue. Tumbl  apoOseHus.
Jemepmunuposannoe u Hedepmunuposannoe Opodnenue. bracmyna, munoi
onacmyn. OCOOCHHOCTH NPOOJIEHUS MIICKONMUTAIONINX. 3apOJBIINICBhIC JIMCTKU
(racTpyssinus). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBbIX JUCTKOB. B3anMuoe
BJIUSIHME 4YacTell pa3BUBAIONIETOCS 3apojblia (SMOpPUOHANIbHAS WHIYKLUS).
Jakylagka TUIaHA CTPOCHUS JKMBOTHOIO KAk  PE3ylbTaT HEPAPXUUYECKHUX
B3aUMOJICHCTBUII TeHOB. BiusHume Ha 5MOpPHOHAIBHOE pa3BUTHE pPa3IUMUHBIX
(hakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButue XuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. Ilpsmoe wu
HempsiMoe pa3BuTue. PaszButue ¢ wmetamopdo3oM y O€CHO3BOHOYHBIX U
NIO3BOHOYHBIX KUBOTHBIX. bHOJIOrMYeckoe 3Ha4YeHHE NPSIMOr0 W HENPSMOIo
pa3BUTHS, UX PACHPOCTPAHEHHE B Mpupoje. Tumbl pocTa KUBOTHBIX. DaKTOPHI
pEryJsluU pocTa KUBOTHBIX U uesoBeka. CTaauu mocTIMOPHOHATIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [leprnoapl oHTOreHEe3a uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

Pasmuoxenune u passutue pacteHuil. ['amerodutr m cmopodur. Meiio3 B
KU3HCHHOM TIMKJIe pacteHuil. OOpa3oBaHue crmop B TMporecce Menosa.
['amerorene3 y pacreHuid. OIIOAOTBOPEHHE U PAa3BUTHE PACTUTENIBHBIX
opraHu3MoB. /[BoiiHOE OII0OA0TBOPEHHUE Y IIBETKOBBIX pacTteHuid. OOpa3zoBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl PETYJISILIUM OHTOT'€HE3a Y PACTEHUIN U )KUBOTHBIX.



JdemoHcTpanumn

[Toptpetsr: C. I'. Hapamun, X. HInemas.

Tabmuubr u cxeMmbl: «BereratruBHoe pasMHOXeHUE», «Tumbl Oecmosoro
pa3sMHOXKEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOXKEHHE HSBIIICHBDY,
«Pa3MHOXeHue Tuapb, «Menosy, «XpoMocoMmbly, «l'amerorenes», «CTpoeHue
SIMIEKIIETKH U crepMaro3onsia», «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsimoe u
HenpsiMoe pa3Butue», «Pa3zButme Mmaiickoro xyka», «Pa3Butue capaHum»,
«Pa3zBuTne nsarymku», «JIBOMHOE OIUIOAOTBOPEHHE Y IIBETKOBBIX PACTECHHUI»,
«CTpoeHue CeMsiH OJHOJOJBHBIX U JIBYJOJbHBIX PacTEHUI», «KU3HEHHBIN ITUKII
MOPCKOW  KamycTbl», <« KH3HEHHBIM 1UKI MXa», <« KU3HEHHBIM  IUKI
MarnopOTHUKAY, « KU3HEHHBIN LIUKII COCHBD.

OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK H
CIIEpPMATO30MI0B, MOJENb «LIMKII pa3BUTHS JIATYIIKI.

JlabopaTopnasi padora «/3yueHne CTpOEHHUs MOJOBBIX KJIETOK HAa FOTOBBIX
MUKpoTpenaparax.

IIpakTnyeckass padora «BbIsBIEHHE MPU3HAKOB CXOJCTBA 3apOAbIIIEH
MO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopuass padora «CTpoeHHE OpPraHoB Pa3MHOKEHHUSA BBICHIHUX
pacTEHU.

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM W H3MEHYMBOCTH
OPraHNu3MoB

Hctopust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Hayku. PaGotsr I
Menpens, I'. ne ®@puza, T. Moprana. Poinp O0T€UECTBEHHBIX YUEHBIX B PAa3BUTUHU
renetuku. Pabotel H. K. Konbuosa, H. 1. Basusnora, A. H. benozepckoro, I'. JI.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHbBIE T€HETUYECKHUE MOHITUSL U CUMBOJIbL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HbI, AJIbTCPHATUBHBIC IPU3HAKH, JTOMUHAHTHBI M PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UTOTA, YUCTASI JIMHUS, TUOPHUIbI, TEHOTHUII, (DEHOTHII.
OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHM,  IUTOJIOTHYCCKUH,
MOJIEKYISAPHO-TEHETUYECKHM.

JdemoHcTpanumn

[Toptpetsr: I'. Menaens, I'. ne ®puz, T. Mopran, H. K. Komsios, H. H.
BasunoB, A. H. benoszepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibt 1 cxembl: «MeTo bl TeHeTUKIY, «CXEMBI CKPEIIIUBAHUS.

Jlabopatopuas paGora «Jlpozoduna Kak OOBEKT TIE€HETUYECKHX
HUCCIIEIOBAHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH



Mounorubpuanoe ckpeuBanue. IlepBbiii 3akoH Menaens — 3aKoH
ennHooOpa3us THOpUI0B nepBoro nokosneHus. [lpasuno nomuaupoBanus. Bropoit
3aKOH MeHnens — 3aKOH pacIIeIUIeHUs NPU3HAKOB. lluTonormyeckue OCHOBBI
MOHOTMOPHIHOTO CKpeIMBaHus. [ n1oTe3a 4ncToThl raMer.

AHanusupyroniee ckpemyBanue. [IpoMexyTOUHbI XapakTep HACIeIOBaHUS.
Pacmienienne npu3HaKkoB NPY HETIOJHOM JOMUHUPOBAHHH.

JurubpunHoe ckperuBanue. TpeTtnii 3akoH MeHens — 3aK0H He3aBUCUMOTO
HacleoBaHusl ~ Npu3HakoB.  Llurosornueckue  OCHOBBI  JUTHOPUIHOIO
CKpELIMBaHU.

CuenieHHoe HacnenoBaHue npusHakoB. PaOotsl T. Moprana. CuemieHHoe
HACJICOBAHUE T'€HOB, HAPYLICHHWE CLEIUICHUS MEXIy I'e€HaMH. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIN MEXaHU3M OIpEIeIeHUs 10Ja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIi M reTeporameTHsld moJ. ['eHermdeckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnenoBanne pru3HaKkoB, CLENJIEHHBIX C ITOJIOM.

['enoTun kak nenoctHas cucrema. llnenorponns — MHOKECTBEHHOE IEUCTBHE
reHa. MHOXECTBEHHbIM aJIeau3M. B3auMOIelCTBUE HEAUIEIbHBIX T€HOB.
Kommementaprocts. Onucras. [lonmmmepus.

['eHeTHMYECKUIT KOHTPOJIb PAa3BUTUSA PACTCHMM, XUBOTHBIX M YEJIOBEKA, a
TakkKe (U3NOJOTHYECKUX TPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIIHIL.
['eneTnyeckne MexaHM3Mbl CUMOMOTEHE3a, MEXAaHU3Mbl B3aUMOCHCTBUS «XO35IMH
— Mapa3uT» U «XO35IMH — MHUKpPOOMOM». ['eHeTnueckue acneKkTbl KOHTPOJSA U
MU3MEHEHUS HACJIEICTBEHHON NH(OpMaLlMU B IOKOJEHUSIX KJIETOK U OpraHU3MOB.

JdeMoHcTpanuu

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

Tabmunpst u cxemsl: «IlepBbiif 1 BTOpo# 3akoHbl Mennensa», « Tpetuil 3aKoH
Menpens», «AHamusupyrouiee ckpeuuBaHue», «HemomHoe ROMHUHHpOBaHUEY,
«ClremyieHHOEe Haclel0BaHUE IPU3HAKOB Yy Apo3o¢umibl», «l'eHeTuka mnonay,
«Kapuotun uenoseka», «Kapuotun gposzoduns», «Kapuotunm nTuisn,
«MHOXECTBEHHBIN aJlJIeIU3M», «B3auMo1eiicTBUE T€HOBY.

OOopynoBanue: MoOAENb A JAEMOHCTpAallMM 3aKOHOB €IMHOO0Opa3us
ruOpusOB IEpPBOro IOKOJEHHWS M pacIlEIUICHUs MPU3HAKOB, MOJAENIb JUIA
JEMOHCTPALlMM 3aKOHA HE3aBUCUMOIO HACJIEAOBAHMS IPU3HAKOB, MOJENb JJIA
JEMOHCTPAllMM CLEIUICHHOTO HACJIENOBAHUS IPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «JIpozopumnay.

IIpakTHyeckas padora «M3yueHue pe3ylbTaTOB  MOHOTMOPUIHOIO
CKPEIIMUBAHUS Y IPO30(PHIIBD).

IIpakTnyeckas  pabora  «/3yueHue  pe3ynbTaToB  JAUTMOPUIHOIO
CKPEIIUBAHUS Y IPO30(DHIIBD.



Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue rTeHoTMna W cpeasl npu  (popmupoBaHMM (PeHOTHIIA.
N3meHnunBOCTh Npr3HAKOB. KaueCcTBEHHBIE M KOJMYECTBEHHBIE MPU3HAKUA. Bubl
VM3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIEACTBEHHASI.

MonudukanonHas u3MeH4YMBOCTh. Poib cpeapl B QopMUpOBaHUU
Moau(pUKaIMOHHOW M3MeH4YnBocTH. HopMa peakuuu mpusHaka. BapuannoHHBIN
psin u BapuauuoHHas kpuBas (B. Horanmucen). CpoiicTBa MOau(pUKaIMOHHON
WU3MEHYUBOCTH.

['eHOTMIIMYECKAsT N3MEHUYNBOCTh. CBOKMCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bupl reHOTUIIMYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, MyTAallHOHHAS.

KoMmOnHaTuBHAsT W3MEHYMBOCTh. MeW03 M TOJIOBOM TPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYMBOCTH. POTh KOMOMHATHBHOIN N3MEHUYNBOCTH B CO3/IaHUHN
TeHEeTHYECKOT0 pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyTanuoHHass W3MEHYMBOCTb. BHAbl MyTaluii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HUHAYUUPOBAHHBIE MYyTallMU. SaepHble WU
nuToIa3mMaTuyeckue mMyrtanuu. CoMaTUYeCKUue W TMOJOBble MyTauuu. [IpudnHbI
BO3HUKHOBEHHsS MyTanud. MyTareHpl W WX BJIUMSIHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAlMOHHOI'O MPOLECCA. 3aKOH TOMOJIOTHYECKUX pPAIOB B
HacnenacTBeHHoM m3meHunBoctr (H.M. BaBuiioB). BHesnepHass U3MEHUUBOCTh U
HACJIECTBEHHOCT.

Onueenemuxa U INUSEHOMUKA, POIb INUSEHEMUYeCKUX (Hakxmopos 8
HAac1e008aHUU U USMEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOG Y OP2AHUIMOS.

JdeMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.

Tabmuubr u  cxembl: «Buapl wu3mMeHumBOCTHY, «MoaudukaruoHHas
U3MCHYHUBOCTHY, «KombOuHaTuBHAs U3MCHYHUBOCTHY, «Meiio3y,
«OmnopoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeIoBeKa», « Buabl MmyTaruiin.

O6opynoBaHue: XKUBbIe W TepOapHble SK3EMIUISAPbl KOMHATHBIX PACTEHUH,
pucysku (dpotorpadum) >KUBOTHBIX C PA3TUIHBIMHA BUIAMH H3MEHUYHUBOCTH.

JlabopaTtopHas pabdora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON W3MEHUMBOCTU. [locTpoeHue BapuallMOHHOTO psiia u
BapHUALMOHHON KPUBOMY.

IIpakTuyeckas padora «Mytanuu y jApo3odunbl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun yenoseka. MexayHapoaHas nporpaMMa MCCIENOBaHUS TE€HOMA
4yenoBeka.  MeToapl  M3Y4YEHHsT TEHETMKM  YEJIOBEKAa: IEHEAJTIOrMYECKHM,
OJIM3HEIOBBIH, LIATOrE€HETUYECKUH, NOMYJIALIMOHHO-CTATUCTUYECKHIA,
MOJIEKYISAPHO-TEHETUYECKHM. CoBpeMeHHOE ONpENIEIICHHE TE€HOTHUIA!



IIOJITHOTEHOMHOE€ CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[TI[P-ananu3a. HacnencrBennspie 3a001eBaHus YeloBeKa. | €eHHBIE 1 XPOMOCOMHBIC
Oone3Hu uyenoBeKa. bone3HM ¢ HACIEACTBEHHOW MPEapacloiOKEHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKHU B MPEAOTBPALICHUN U JICUEHUH T'€HETUYECKUX
3a00seBaHU 4YeloBeKa. MeauKo-TeHeTUYecKoe KOHCYJbTUpoBaHue. CTBOJIOBBIE
KJIETKH. [IoOHATHE «TeHEeTHYECKOro rpy3a». DTHYECKUE ACIEKThl MCCIEIOBAHHUN B
o0JacT pe1akKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTopbl MOBBIIMIEHHOW YYBCTBUTEJIBHOCTH YEJIOBEKA K
bu3nUecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpy»Karouleil cpennl. ['eHeTnueckas
MPEAPACTIOIIOKEHHOCTD YEJIOBEKA K MaTOJIOTHUSIM.

JdemoHcTpanumn

Tabmumpr u cxemsl: «Kapuotun uenoBeka», «MeTobl U3y4yeHUS! TE€HETUKU
yesioBekay, «l 'eHeTnyeckue 3a00JeBaHUs YETOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POIAOCIOBHOW.

Tema 15. Cenexkunsi OpraHu3MoB

JlomecTukanus W CeNeKUuus. 3apOoXJACHHE CEJNEKUMH W JOMECTHKALUU.
Yuyenue H. U. BaBmmoBa o lleHTpax mNpOMCXOXKICHUS HW MHOT000pa3us
KYyJbTYpPHBIX pacTeHuil. Ponp ceinekuuy B CO3IaHUM COPTOB PACTEHHUM M IOPOJ
#*uBoTHBIX. CopT, mnopoaa, ITaMM. 3aKOH TIOMOJOTMYECKUX pAIOB B
HacjaeACTBeHHOM wu3MeHunBoctd H. WM. BaBunoBa, ero 3HadueHue s
CEJIEKITHOHHOM paboTHI.

Metoasl ceneKIMoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
WHIMBUAYaJIbHBIN. Ortanbl ~ KOMOMHAIIMOHHOW  CENEKIIHH. HcnbiTanue
npousBoAuTeNIed MO TNOTOMCTBY. OTOOp MO TEHOTUINY C TOMONIBIO OIEHKU
¢deHoTrIa TOTOMCTBA U OTOOP IO TeHOTHUITY C romotkio aHaimuza JHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJCKIMOHHOM  paboThI.
PannanmoHHbIil 1 XUMHYECKUA MyTareHe3 Kak HCTOYHUK MYTAIUN y KYJbTYPHBIX
dbopm opranusmoB. Vcrnonb3oBaHME TEHOMHOTO PEIAKTUPOBAHHMS M METOJOB
pexomOuHaHTHBIX JIHK 11t momydeHust iCXOAHOTO MaTepurana sl CeJICKIIUH.

[Tonyuenue MTOJIUTLIIOU/IOB. BuyTtpuBnaoBas rHOpUIN3aIINS.
bnuskoponcTtBenHoe  ckpemmBanue, —wid  UHOpuaumHr.  HepoacTtBeHHOE
CKpeuiuBanue, win aytOopuauHr. ['ereposuc u ero mpuuuHbl. Mcnonab3oBaHue
rerepo3uca B cenekuuu. OtaanénHas rudpuauzanus. [Ipeononenue Oecrnoaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIUNA PACTEHUH U )KUBOTHBIX. «3e1€Has
DEBONIOYU).

CoxpaHeHrE U M3y4YeHUE F'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKUX pOAMYENH IS CO3JaHUsl  HOBBIX COPTOB W TUOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJbTYp. H3yuenue, coxpawenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX JHCUBOMHBIX



8 Yensax YAVUUEeHUs CYUecmeyiomux U co30anusl Ho8blX NOpoo, TUHUL U KPOCCOS8, 8
MoM 4Yucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYYHLIX UCCAe008AHUL,
nepeodosvix uoell U NepcnekmuHbIX MexHON02U.

JdeMoHcTpauuu

[Toptpers: H. U. Basunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuibl u cxembl: «IleHTpBI TPOUCXOXKIEHUSI 1 MHOTOOOPa3Hsl KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKHX PSAAOB B HACIEICTBEHHON M3MEHUYMBOCTI,
«Metoppl cenexkuun», «OTnanéunas rudpuauzanus», «MyrareHes».

JlabopaTopHasi padora «/3yueHrne copTOB KyJIbTYypHBIX PACTEHUN U MOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHrue METOJIOB CEJICKIIMU PACTEHUI.

IIpakTuueckas padora «IIpuBuBKa pacTeHU».

IKekypeusi «OCHOBHBIE METONBI U JOCTHIKEHHMS CEJIEKUMU PAacCTeHUl U
YKUBOTHBIX (Ha CEJIEKI[MOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENILHBIN y4acTOK, B TEIUIMYHOE XO3SMCTBO, B JabopaTopuio
arpOyYHHUBEPCHUTETA UM HAYYHOTO LEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAsA OMOJIOTUS

OOBEKThI, HCHOJb3yEeMble B OMOTEXHOJIOTMHM, — KJIETOYHbIE U TKAaHEBbIE
KYJBTYPBHI, MUKPOOPTraHU3MBI, ux XapaKkTepUCTHUKA. TpaaunmonHas
OMOTeXHONOTHS:  XJIeOOMeueHue, TMOMYyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOzenne. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOMOJIOTHUYECKHUX
TexHoJsoruii. [Ipon3BoacTBO O€nKa, aAMUHOKHUCIOT U BATAMUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIE€NIbIO MOJYYEHUsI OPTraHU3MOB U UX KOMIIOHEHTOB,
COJIepIKalINX HE BCTPEUAIOIINECs B IPUPOIe OMOCHHTETHUECKHE MTyTH.

Kiierounasa unxkeHepusa. MeTonpl KyJlbTypbl KJIETOK U TKaHEW PACTEHUN U
#®uBOTHBIX. Kpuobanku. Comaruyeckas THOpUAM3aLUS U COMATUYECKUN
smOpuoreHe3. Mcronb30BaHMe TariouJOoB B CENEKUUU pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHANIbHBIX U NOAUKIOHATbHBLX
anmumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpyKIus
AWIEKIIETOK U KIOHUPOBAHHUE JKUBOTHBIX. METOA TpaHCIUIAHTALIMU SIAEP KIETOK.
Texnonozuu 0300po8eHus, KYIbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DPA3MHOJNCEHUS CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
koHcTpyupoBanue pekomOouHaHTHBIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTuxkeHrnss MW NEPCHEKTUBBI  XPOMOCOMHOM W TI€HHOW  HH)KEHEPUM.
DKOJIOTMYECKHUE U 3TUYECKHE MPOOIEMbI TeHHON WHKEHEPHH.



Menauuunckue ouotexnonoruu. Ilocrrenomuas uudposas menunuua. [TLP-
JTUArHOCTHKa. MeTaOOJOMHBIN aHalIW3, TEHOLCHTPUYECKUN aHadu3 MpOoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VCmosib30BaHHME CTBOJIOBBIX
kietok. TaprerHas Tepanusi paka. 3D-Ououmxkenepus misg  pa3pabOTKu
byHIaMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJOIUH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COUYeTAaHWEM TEXHOJIOTHH TpEXMEpPHOro OWompuHTHHTA u ckaddomauHra
JUISL PELIEHUS 3a/1a4 IIEPCOHAIN3UPOBAHHON MEIULIUHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJIbI0 OoOecrnedyeHus: KOMOMHHUPOBAHHOM
3amuThl OT BOo3Oymuteneit OPBU, yctaHOBieHHE MOJEKYJISAPHBIX MEXaHU3MOB
¢dbyukuunonupoanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCO0O OIMACHbBIE
3a00JIeBaHUA YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabnuubl n cxemsbl: «/cnoap30BaHe MUKPOOPTAaHU3MOB B TIPOMBIIIEHHOM
POU3BOJICTBEY, «KileTouHas nHxxeHepusn», «['eHHass HHXXEHepus».

JlabopaTtopHnasi pa6ora «/3yueHne 00bEKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «llomydueHne MOTOYHOKUCIBIX IPOTYKTOBY.

JKcKypcusi «bUOTEXHONOTMA — BaKHEWINasi MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHue W pa3BUTHE IBOJIONMUOHHBIX INPeEACTABJICHUH B
omosiornu

OpomounoHHas Tteopuss Y. JlapBuHa. Ilpennochliku BO3HUKHOBEHMS
napBuHu3Ma. JKU3Hb U Hay4dHas aesTenpbHocTh Y. /[apBuHa.

JIBYKyIMe CUITbl 3BOJIOLIMH BUAOB 110 Y. JlapBUHY (BbICOKAsi UHTEHCUBHOCTD
pa3MHOXKEHHUSI OpPraHW3MOB, HACJEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH 0TOOD).

Odopmiienne cuaTeTHueckoir Tteopuu HsBomonuu (CTD). HedrpanpHas
Teopust sBomouud. CoBpeMeHHas JBOJIOUMOHHAs  Ouojorusg. 3HauYeHHE
HBOJIIOLIMOHHON T€OpUH B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemoHcTpanumn

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

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoabl (mo K. Jlunuew)y,
«Jlecthnna xuBbIX cymectB (mo Jlamapky)», «Mexanusm QopmMupoBaHus
IPUCIIOCOOJIEHNIT y pacTeHuil W uUBOTHbIX (mo Jlamapky)», «Kapra-cxema
MapuipyTta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbrObI
3a cymectBoBanue», «llopoasl romy6eit»y, «MHOroodpasue KylbTYpHBIX (PopM



KarycTb», «[lopoabl qoMamHuX )XKMBOTHBIXY», «CxeMa 00pa30BaHusl HOBBIX BHIOB
(mo Y. [apBuny)», «Cxema COOTHOLICHHS HBUXKYIIMX CHUJ 3BOJIOLHI,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. MUKPOIBOJIIOIHS U €€ pe3yJIbTaThl

[Tonmynsinusa Kak 3J€MEHTAapHAs €qUHULA 3BONMOUAA. COBPEMEHHBIE METO/bI
OLICHKM TE€HETUYECKOTO pa3HoOoOpa3ust W CTPYKTypbl momymsiuuid. M3meHenue
reHooHAa TOMYJSIUK  KaK 3JEMEHTAPHOE HBOJIIOIMOHHOE SIBJICHHE. 3aKOH
reHeTuyeckoro paBHoBecus k. Xapau, B. Baitn6epra.

DOneMeHTapHble (DakTOpbl (IBHXKYIIME CHJIbI) SBOJIOUMUA. MyTallMOHHBIN
npouecc. KomOunaTuBHas u3MeHUMBOCTh. Jlpeiid reHoB — ciydaiiHbie
HEHaNpaBleHHbIE M3MEHEHMs] 4YacTOT ayiesied B Homymsauusx. ODQdext
OCHOBatels. JDpgexm oOymuvliounozo eopaviwka. CHudCeHUe 2eHemUYecKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpghexma Opeiigha 2enog 6
oonvuwux u  Mmanvlx  nonyaayusx. Mwurpanuu.  M3onsuus  TOMyJISIUR:
reorpadudeckas (IpoCTPaHCTBEHHAs ), OMOJIoTHYECKast (PEMPOyKTUBHAS ).

EcrectBennbiii oTtO0p — HampaBistiommii  (aktop sSBomonuH. DPOpMBbI
€CTECTBEHHOTO  OTOOpa:  JIBMXKYUIUH, CTaOUIU3UPYIOIIUH,  pa3pbIBAIOIIUN
(mu3pynTtuBHbiid). [lomoBoit oTOOp. BO3HMKHOBEHHE U DBOJIIOIUS COIUATIBLHOTO
MIOBEJICHHS )KUBOTHBIX.

[TpucnocoONeHHOCTh  OPraHU3MOB  KaK  pe3yibTaT  MHUKPO3BOIIOLHUU.
Bo3nukHOBeHHEe ~— mpHCIOCOOdeHMt y  opraHu3moB.  Apomopdo3bl U
uauoanantauuu. [Ipumepsl npucnocodieHnit y opraHu3smMoB: MOp(hOI0rudYecKue,
dbusnonoruyeckue, - OMOXMMHUYECKHE,  MOBeAeHYecKne.  OTHOCHUTENbHOCTh
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooGpasoBanue Kak pe3yJbTar
MUKpo3BOIOIMH. W3omsamus — ximodeBod ¢akrtop BuaooOpazoBanus. Ilytu u
CIIOCOOBI BUJ1I000pa30BaHMUS: aJIONaTpUUYECKoe (reorpaduueckoe),
CUMIIaTpUYECKOe  (SKOJOTUYECKOE), «MTHOBEHHOE» (monuIIOn IU3aIus,
rubpuanzans). JJuTeIbHOCTh 3BOJTIOIMOHHBIX TPOLECCOB.

Mexanu3mbl HopMUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponp  sBomionmMoOHHON OMoNorMM B pa3pabOTKe HAy4YHBIX METOJOB
coxpaHeHus1 6uopa3zHooOpazusi. MUKPOIBOIONMS U KOIBOJIOLMS Mapa3suTOB U UX
X0351eB. MexaHu3mbl (OPMUPOBAHUSL YCTOMUMBOCTH K aHTUOMOTHKAM M CIOCOOBI
O0pBOBI ¢ HEH.

JdemoHcTpanumn

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

Tabmuubl 1 cxembl: «MyTanuoHHasE H3MEHYUBOCTHY», «llomymnsimonHas
CTpYKTypa Buaa», «Cxema nposiBiieHus 3akoHa Xapau—BaiinOepray», «JIBuxyiiue
CHJIBI 3BOJIIOLUN», «IKOJOTHYEcKass M30JSALUs MOMYJSIIUI CeBaHCKOU (hopenmuy,



«['eorpaduueckas H30IAUS JHUCTBEHHUIBI CHOMPCKOM M JTUCTBEHHUIIBI
naypckoin», «IlomyssiuoHHbIE BOJTHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «Cxema
JEHCTBUSL ecTeCTBEHHOro otbopa», «Dopmbl OOpbOBI 32 CYIIECTBOBAHUEY,
«MHnycTpuabHbIl MenaHnu3m», «Kusble nckonaemsle», «llokpoBuTenbCTBEHHASA
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Puznonoruueckue agantauumn», <«llpucrnocoOneHHOCTh OpraHU3MOB H €€
OTHOCHUTEIBHOCTBY, «Kpurepun Buma», «Buabl-aBoitHukn», «CTpyKTypa BUIa B
npupose», «Crocobsl BUI000pa3oBaHus», «l'eorpaduueckoe BHI000pa3oBaHME
TPEX BHJOB JAHJIBILEH», «IKOJOTMYECKOE BHI000pa30oBaHUE BUAOB CHHHUL,
«[Tonunnonael pactenuit», «KamycTHo-peaeuHbIil THOPUIY.

O6opynoBanue: repoapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Uydelia IMTHII 1
3Bepeil C MpUMepaMu Pa3IMYHBIX NPHUCIOCOOJICHHI, dYydesia NTUI[ U 3Bepe
pa3HbIX BUAOB, TrepOapuu pacTeHHH OMU3KMX BHUAOB, O00pa30BaBILUXCS
Pa3IMYHBIMH CIIOCOOAMU.

JlaGopaTopnas padora «BrbisiBiIeHHE W3MEHUMBOCTH y Oco0ed OJHOTrO
BUJIA».

Jlabopatopuass  padora  «lIpucmocobrmenus  OpraHm3MOB U HX
OTHOCHTEJIbHAS 1IEJIECO00PA3ZHOCTHY.

JlaGopaTtopnasi paGora «CpaBHeHHE BHUJOB IO MOP(POJIOrHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoJironus U €€ pe3yJabTaThbl

Metonsl  uM3ydeHHs MakpolsBoyronuu. I[laneoHTOnornueckue  MeTonbl
uzydyeHus oHBomouuu. llepexognsie ¢GopMbl U (QUIOTE€HETUYECKUE  PSAJbI
OpPraHU3MOB.

buoreorpaduueckue Meronpl u3zydeHus sBoiiouuu. CpaBHeHue (Iopsl U
(dayHbl MaTepukoB M OCTpOBOB. buoreorpaduueckue obnmactu 3emuu. Bumsi-
DHACMHUKHU U PEIIUKTBHI.

OMOPHOIOrMYECKHE U CPaBHUTEIBbHO-MOP(OJIOTHUECKHE METOAbl U3YUYEHHUS
BOMIIOLMU. ['€HeTMYeCKne MEXaHW3Mbl 3BOJIIOLMM OHTOIEHE3a M IOSBICHUSA
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbL.
PyaumenTtapHele  opranbl M aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKHUE,
OMOXMMHMYECKHE M  MaTeMAaTHYECKWE  METOAbl  H3Y4YEHMsS  HBOJIIOLUU.
I'omonornynsie reHbl. COBPEMEHHBIE METO/BI IOCTPOEHUS (PUIOr€HETUYECKUX
JEPEBHEB.

XPpOMOCOMHBIE MYTallMH U 3BOJIOLUS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBuia) dBOMIONUU. [Ipunyun cmenvt QyHKYUl.
HeoOpatumocTs 3Bomonuu. AxantuBHas paguanus. HepaBHOMEpHOCTb TEMIIOB
IBOJIFOLUY.

JdemoHcTpanumn



[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mrosuiep, O. I'ekkelsb.

Tabmumpl u cxembl: «OUIOTEHETUYECKUN PSIT JIOLIAAN», «APXEONTEPUKCY,
«3Bepo3ybbie  smepb»,  «Creromedansy,  «Puanoduthy,  «CeMeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HbI 3eMian», «llpeli) KOHTHUHEHTOBY,
«Penukte», «HauanbHble cTaguu HMOPUOHAIBHOIO PA3BUTHUS I103BOHOYHBIX
XKUBOTHBIX», «['OMOJIOrMYHBIE M AHAJTIOTMYHBIE OpraHb», «PyIuMeHTBI»,
«ATaBU3MB», «XPOMOCOMHBIE Ha0Opbl 4YEJIOBEKAa W IIUMIAaH3e», «lJaBHbBIE
HaIpaBJIEHUS 3BOJIOLUNY, «OO0LIME 3aKOHOMEPHOCTHU HBOJIIOLIUN.

OOopynoBaHMe: KOJUIEKLUHU, TepOapuu, MyJSKU HCKONAEMbIX OCTATKOB
OpPraHU3MOB, MYJSDKM T'OMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUHA HACEKOMBIX.

Tema 4. IlpoucxokaeHne U pa3BuTHe JKM3HU Ha 3emJie

HayuHbple TUNOTE3bl NPOUCXOXKACHUSA >KM3HM Ha 3emie. AOHOreHe3 U
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOXKIECHUU KU3HU (KPEALMOHU3M).
['mnoTte3a NOCTOSHHOIO CaMO3apOKICHUS )KU3HU U €€ onpoBepxkeHue onbitaMu .
Penu, JI. Cnanmnannanu, JI. [Tactepa. [Iponcxoxaenne ®uU3HA U aCTPOOHOIIOTHSI.

OcCHOBHBIE JTaIIbl HEOPTaHUYECKOU HBOJIIOLIAH. [Imanerapnas
(reosornyeckasi) 3BONIOLUSA. XHMHUYECKas »HBOJIOLMS. AOHOTEHHBIH CHUHTE3
opranu4eckux BemiecTB M3 Heopranudeckux. Omeir C. Mwmepa u I'. Opn.
O6pazoBanne mnoauMepoB U3 MoHOMepoB. KoamepBatHas rumoreza A. .
OmnapuHa, runoTe3a nepBuyHoro OynpoHa J[>x. XonaeitHa, reHeTHYecKasi TUIIOTe3a
I'. Ménnepa. PubGo3umsl (T. Yek) um rumoreza «mupa PHK» V. I'mnbepra.
dopmupoBanue MeMOpaH U BOSHUKHOBEHHUE TPOTOKIIETKH.

Hcropus 3emumm u MeroAwl €€ u3ydeHus. lIckomaemble OpraHU4ecKue
octatku. ['eoxponosnorus u €€ wmeroabl. OTHocuTenbHass U aOCONIOTHAsA
reoXpoHoJorus. I'eoxpoHoiornyeckas mKana: 30Hbl, 3pbl, IEPUOJIBI, SITOXH.

HavanbHuble 3Tanbl opraHmyeckod spomtouuu. [losBieHHe U 3BOSFOLUSA
NEPBBIX KJIETOK. DBOJIOLUSA MeTa0oau3Ma. BO3HMKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOTIIIEHKM KaK aHAJIOT MEPBBIX Ha 3eMje COOOIECTB.
CrpomatonuTtsl. [IpokapruOThl U 3yKapHOTHI.

[Tpoucxoxaenue s3ykapuoT (CHMOUOTEHE3). DBOTIOLMOHHOE MTPOUCXOKICHHUE
BHUpycOB. lIponcxokaeHne MHOTIOKJIETOYHBIX OPraHu3MoB. BoO3HUKHOBeHHE
OCHOBHBIX T'PYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tamnbl 3BOJIIOIMH BHICIIUX pacTeHuil. OCHOBHbBIE apoMOp(O3bI
pactennii. Bpixoxg pacrenunt Ha cymy. llosBieHue CHOpPOBBIX pacTeHUM W
3aBoeBaHue uMu cymu. CemeHHble pacreHus. I[IpoucxoxkneHue LIBETKOBBIX
paCTECHUH.

OCHOBHBIE 3Tallbl 3BOJIIOLMM KUBOTHOIO Mupa. OCHOBHbIE apoMOP(O3bl
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX



TunoB. [lepBbie XOopa0BbI€ KUBOTHBIE. JKH3HB B BOJE. DBOJIOLHS O3BOHOYHBIX.
[Ipoucxoxaenne ampuodmii u pentunuii. [lpoucxoxneHne MIECKONUTAIOMIMX U
ntul. [lpunnoun ximoueBoro apomopdosa. OcBoeHue OeCrno3BOHOYHBIMU U
II03BOHOYHBIMHU KUBOTHBIMH CYIIU.

Pa3Butue xu3HM Ha 3emie IO 3paM M IEPUOJAM: apXei, MPOTEPO30H,
nmaneo3oi, Me3030HM, KkaiHO30M. OOmas XapakTepucTUKa KiIuMaTa W
reoJIOTMYECKUX MpoueccoB. IlosBieHne W pacuBeT XapakTEPHBIX OPraHU3MOB.
VYrneoOpa3zoBaHHe: €0 yCIOBUS U BIMSHUE HA Ta30BbIM COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpAHUsI — JKOJOTMYECKHE KPU3UCHI Ipouuioro. IIpuunHsl u
CIIEICTBUSL MAacCOBBIX BbIMHpaHUN. COBPEMEHHBIM JKOJOTMYECKUHA KPHU3UC, €0
ocobennoctu. [IpobGrema coxpanenus: OnopasHooOpasus Ha 3emIie.

CoBpemeHHas cuctema opraHudeckoro mupa. IlpuHnumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTaHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnamnanuany, JI. [Tacrep, . 1. Meunukos, A. U.
Omnapun, /x. Xongeits, I'. Mémnep, C. Muinep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
U3YYCHHUIO CaMO3apoxkaAcHUs Ku3HW», «Cxema omeita C. Mwumiepa, I'. IOpu»,
«JTanbpl  HEOPraHMYECKOW  dBOMOLMM»,  «['€oXpoHOJOrmyeckas  IIKajIay,
«HavanpHble 3Tanbl OpraHMYecKor 3BOJIOLUNY, «Cxema o0pa3oBaHUS 3YKapHOT
nyTéM cumbOuorenesa», «Cucrema >KuBOMl mnpupoas», «CTpoeHue BUpPyCay,
«Apomopdo3sl pacTeHHit», «PuHnoMUTEY, «OIHOKIETOUYHBIE BOAOPOCI,
«MHOrokneroynsle Bogopocinw», «Mxm», «llamopotHuku», «l'0n0CcEeMEeHHbIE
pacteHus», «OpraHbl IBETKOBBIX pacTeHu», «Cxema pa3sBUTHS >KUBOTHOIO
Mupa», «Apomopdo3bl KHUBOTHBIX», «lIpocTeiimuey, «KuieqHomonocTHbiey,
«Ilmockue YepBU», «YneHucToHOrue», «PEIOBI», «3EeMHOBOTHBICY,
«IIpecmbikarommecsy, «lItume», «Mnekonuraromue», «Pa3BuTue XH3HU B
apXeucKkou spey», «Pa3BuTue KU3HU B IPOTEPO3OMCKON 3pe», «Pa3BUTHE )KU3HU B
MaJIe030MCKOMN 3pey, «Pa3BuThe KU3HU B ME3030MCKOMN 3pey, «Pa3BuTHE KU3HU B
KaiHO30MCKOM 3pe», «CoBpeMeHHas CuCTeMa OPraHnYeCKOro MUPay.

O6opynoBanue: repOapuyd paCcTeHHl PA3IUYHBIX OTIEIOB, KOJUICKLIHUH
HACEKOMBIX, BIIQXKHBIE ITpenaparsl KUBOTHBIX, PAKOBHHBI MOJIIIOCKOB, KOJUIEKLIIUN
UTJIOKOXKHUX, CKEJIETHl II03BOHOYHBIX JKMBOTHBIX, 4Yydesla ITHIl U 3BEpEH,
KOJUIEKIIMM OKaMEHEJIOCTEH, IOJIE3HBIX HCKOIMAEMbIX, MYJSKH OPraHHYeCKHX
OCTaTKOB OPraHU3MOB.

BupryaabHaa JaboparopHass padora «MojenupoBaHHe — OINBITOB
Munnepa—tOpu o u3yyeHuto abMOreHHOro CUHTE3a OPraHU4YeCKUX COEIMHEHUH B
HEPBUYHOIN aTMochepe».



JlabopatopHasi padora «/I3ydyeHHe M ONHCAHME HMCKONAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTnyeckas pabGora «l3ydyeHue OCOOEHHOCTEHl CTPOEHUs pPacTEHUMH
Pa3HBIX OTHEIOBY.

IIpakTuyeckas padora «3yyeHue ocOOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune 4e10BeKa — aHTPOIIOIeHe3

Pa3nensl u 3agaun aHTPOMOJIOTUH. METOIbI aHTPONIOJIOTHH.

CraHOBJIIEHHE TPEACTABICHUN O IMPOUCXOXKICHUM 4YeJOBeKa. PennrnosHsie
B033peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CX0ZCTBO 4Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MTOJIOKEHUE YEIOBEKA.
CBuzeTenbCcTBa  CXOJACTBA  YEJIIOBEKA € JKUBOTHBIMU:  CPAaBHUTEJIBHO-
MOpGOoIOTHYecKHe, AMOPHOJIOTHYECKHE, bU31M0I0r0-OMOXUMHUYECKHE,
noBesieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpsIMOXOkKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAIIBHOU
CHUCTEMBI.

JBmkymire cuiibl ((pakTopsl) aHTpONoreHe3a: OMOJOTHYECKUE, COLUaIbHbIC.
CooTHolIeHHEe OMOJOTUYECKUX U COLIMATIbHBIX (DAKTOPOB B aHTPOMOIEHESE.

OcCHOBHBIE CTaJAMM aHTpororeHe3a. PanHue 4enoBeKOOOpa3Hbie 00€3bSHBI
(TPOKOHCYIIBI) U paHHHUE MOHTH/IBI — OOIINE MPEAKU YeTOBEKOOOPa3HBIX 00€3bsH U
J0Jed. ABCTPAJIONUTEKU — ABYHOTHE MPEAKHU JroJed. YemoBeK yMenblil, epBbIe
M3TOTOBJIICHUS OPYAUM Tpyla. YenoBeK NPAMOXOASAIIMN U MEPBBIM BBIXOH JIOAECH
3a mnpenensl  Adpuku. UYenoBek reiaensOeprckuii — - 0OmMME  MPEeNoK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA pa3yMHOro. YeloBeK HEaHAEPTAIbCKUN
KaK BHJ JIFOJEH XOJOAHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4YEJIOBEK, OCBOEGHHME KOHTHMHEHTOB 3a mpenaenamMu AQpUKH.
[TaneoreHeTrka u NajgeoreHOMHUKA.

DBOJIIOLMST COBPEMEHHOTO 4eNioBeKa. EcTecTBEeHHBIM OTOOpP B MOMYJISLIUSIX
yenoBeka. MyTannoHHBIA mpouecc U noiaumopdusm. IlonmynsuuoHHbIE BOJHBI,
nperid renoB, murpanus U «3G@EeKT oCHOBATENS» B MOMYJIALUIAX COBPEMEHHOTO
YeJI0BeKa.

Yemoseueckne pacel. [loHsTHe 0 pace. boibime packl: €BpONEOUIHAs
(eBpaswmiickasi),  aBCTpajio-HETpouJHAs  (PKBAaTOpUalibHAs),  MOHTOJOHUIHAs
(a3maTcko-aMepuKaHCKas). Bpemss M myTu paccelieHHsl 4YeloBEeKa IO IUIAHETE.
EnuacTBO  yenoBeuwecknx pac. HayuHas  HECOCTOATENBHOCTH  pacu3Mma.
[TpucnocoOeHHOCTh YeoBeKa K pa3HbIM YCJIOBHUSIM OKpYXKAroUIeH Cpeabl.
Bnusinue reorpaguyeckoit cpeapl U apeiida reHoB Ha MOPQOJIOTHIO U
(bHU3HOIOTHIO YETIOBEKA.



MexauciumimHapaple  MeToAbl B (u3mdeckodl  (OMOJIOTHYECKO)
AHTPOMOJIOTUU.  ODBOJIOLIMOHHAS ~ QHTPOIMOJOTHS U MaJ€0aHTPOMHOJIOTHUS
YEeJOBEYECKUX MOMyJsiuid. brocounanbHbie HUCCIEOBAHUS MPUPOJLI YeOBEKa.
HccnenoBanre K03BOIIOLMHI OUOJIOTMYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdeMoHcTpauuu

[Toptpersr: Y. lapBun, JI. JIuku, . 4. Porunckuii, M. M. I'epacumos.

Tabmuis! 1 cxembl: «MeToAbl aHTPOIOJIOTUNY, «I 0JIOBHOM MO3T YellOBEKay,
«YenoBekooOpa3Hbie 00€3bsHbI», «CKeNeT 4YeloBeKa M CKeJleT IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MBbIDY, «/[BHXKyILIME CHIIBI AHTPOIIOTEHE3A», « IBOJOLHOHHOE
IpEBO  YENOBEKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIIMNNY, «JlenncoBckuii yenoBek» «Heanaepranpusy, « KpoMaHbOHUBD,
«IIpenku yenoBekay, «ITarnbl 3BOJIOLNHN YEJIOBEKa», «Packl ueoBekay.

O6opynoBaHue: MyJSDKM — OKaMEHENIOCTEeH, MpeAMETOB MaTepuaIbHOM
KyJbTYpbl ~TPEAKOB 4YeloBeka, penpoayknuu (portorpadum) KapTuH C
MudoIorndecCKUMH W OHONEHCKMMH CIO)KETaMH TMPOMCXOXKIACHHUS YEJIOBEKa,
dboTorpaduu Hax0IOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJICITh
yepena 4eloBeKa M 4eperna IIMMIAaH3e, MOJENb KUCTH 4YEeJOBEKa U KUCTH
HIMMIIaH3€, MOJENH TOPCa MPEIKOB YEIOBEKA.

JlaGopaTopnasi padora «lV3yueHne o0COOEHHOCTEH CTpPOEHHUS CKejeTa
YeJI0BEKa, CBSA3aHHBIX C MPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3ydyeHne 3K0JIOrMUECKUX aJanTalui YeIOBEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aHMOOTHOIIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBbIX CHCTEM € OKPY KaKLIeH cpeaou

3apoxaeHue U pazButue s3xkosioruu B Tpynax A. ['ymGonbara, K. @. Pynse,
H. A. Cesepuona, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3znensl u 3agaun
sKoJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl skosoruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHU:
npuUpoAHbIe W JiabopaTtopHble. MoJenupoBaHre B OKOJOTUU. MOHUTOPHUHT
OKPYKaIOIIEH Cpebl: TOKATbHBIN, PETHOHATBHBIN U TI100ATHHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJIOTHYECKOe
MHPOBO33PEHNUE KAK OCHOBA CBA3€H 4enoBeuecTBa C npuponon. dopMupoBaHue
HKOJIOTHYECKOMN KYJIbTYPbI U SKOJIOTHYECKON IPAMOTHOCTH HACEJICHUSI.

JdeMoHcTpanuu

[Moptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. Cesepiios, 3. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorum», «Meroasl skonoruny, «Cxema
MOHUTOPHUHTA OKPYKAOUIEN CPEABD.

JlaGopaTopHas padora «3yueHue METOJ0B JKOJIOTHYECKUX
VCCIIEIOBAHUI.



Tema 7. Opranusmsbl 1 cpea 0OUTaHUSA

Okosorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
IKOJIOTUYECKUX (HAaKTOPOB: adMOTHUYECKUE, OMOTHYECKUE, aHTponoreHHbIe. O01ne
3aKOHOMEPHOCTH JeHCTBUA 3Kosorudeckux ¢akrtopoB. [IpaBuno munumyma (K.
[npenrens, 0. JIu6ux). TonepaHTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIC
OpPTraHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak sKkonoruueckuir akrop. [eiictBue
Pa3HBIX YYAaCTKOB COJHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. JKOJIOTMYECKHE TPYMIIbI
pacTeHHil M >KUBOTHBIX II0 OTHOIIEHWIO K cBeTy. CHUrHajlibHas poJib CBETA.
DOTONEPUOIU3M.

Temnepatypa kak 3kojorumueckuit Qaxrtop. JlelicTBue TemmepaTypsl Ha
opranu3Mmbl. [1oMKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocte kak skosiorudeckuit dakrtop. IlpucrnocobneHuss pacTteHuil K
noJiIepKaHuio BogHOro OanmaHca. Knmaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boje. [IpucnocoOnenns KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXHUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3IYyIIHAs, MOYBEHHA,
rlyOMHHAasT  TMOANMOYBEHHAs,  BHYTpUOpPraHu3MeHHas.  DPU3UKO-XUMHUYECKUE
0COOEHHOCTH cpea oOuTaHus opraHu3moB. llpucnocoOiieHuss OpraHu3MOB K
JKU3HU B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE pPUTMBL. CyTOuYHBIE H
roJu4yHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznenusie @Qopmbl opranuzMoB. [loHsiTue o0 JKHU3HEHHOW (QopMe.
XKuznennole PopMbI pacTeHUM: AepeBbs, KyCTAPHUKU, KYCTAPHUIKU, MHOTOJICTHHE
TpaBbl, OAHOJETHHE TpaBbl. JKU3HEHHBIE (QOPMBI >KUBOTHBIX: THAPOOHMOHTHI,
re0OMOHTHI, a9POOHOHTHI. OCOOEHHOCTH CTPOCHHS U 00pasa >KU3HH.

buotnueckue (hakTOopHI. Bunrnl OMOTHYECKUX B3aMOJICHCTBUM:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koonepanus,
MyTyaln3M, KOMMEHCAIU3M (KBapTHUPAHTCTBO, HaxyieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, Gadpuueckue). 3HAYCHHE
OMOTUYECKUX B3aUMOACHCTBUN [UIsl CYIIECTBOBaHUS OpPraHuW3MOB B Cpelie
obutanus. [I[puHIKI KOHKYPEHTHOTO UCKITIOYEHUS.

JdemoHcTpanumn

Tabmunplt 1 cxeMmbl: «Okonoruueckue (GaxTope», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHUE TPYIIIbI )KMBOTHBIX IO OTHOIIEHUIO K CBETY», «TEIIOKpOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE JKMUBOTHBIEY», «DU3MOJOTHYECKHE aJalTaluu
KUBOTHBIX», «Cpenbl o00UTaHUS OpraHu3MoBy, «buonoruueckue pUTMBIY,
«Kuznennoie  ¢opmbl  pacreHuit»y, <« KuszHeHHble  (QOpPMBI  KUBOTHBIXY,



«IKOoCcHCTEMA MIMPOKOJIUCTBEHHOIO Jieca», « IKOCUCTEMAa XBOMHOrO secay, «llenu
nuTanusy, «XuiHudectBoy, «llapasutuzm», «Konkypennus», «CumOunosy,
«KommeHncanuzmy.

O6opynoBanue: repbapuv pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHBIX SKOJOTMYECKUX (PAKTOpPOB, TepOapuu CBETOINHOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOWBHIC, TCHEIIOOWBBIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHUS, TepOapuu W KOJUICKIIUU TETJIOTIOOUBHIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Yydesa MTUIl U 3Bepell, repdapuu
pacTeHui, OoTHOCSAIIMXCS K rurpoduram, kcepoduraM, me3opuTaM, KOMHATHBIE
pacTeHusl TaHHBIX TPYII, KOJUIEKIIMN KUBOTHBIX, OOUTAIOMINX B Pa3HbIX Cpenax,
repOapuu W KOJUIKIIMM PACTEHWH W JKUBOTHBIX, OOJQJAIONIMX YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHHSIM YCIOBUW JKWU3HH, repbapuu u
KOJUIEKIIUM PACTEHHN M >KUBOTHBIX PA3JIMYHBIX XKU3HEHHBIX (OPM, KOJUIEKLIHUU
KUBOTHBIX, YYACTBYIOIIKX B PA3IMYHBIX OMOTUYECKUX B3aUMOJIEHCTBUSIX.

Jlaboparopnasi padora «BpIsiBIEHHE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO CBETAY.

JlabopaTtopnasi padora «BbIsiBIEHHUE TPUCTIOCOONICHUI OpPraHU3MOB K
BIIUSHUIO TEMIIEPATYPBD».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTCHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dkoy10rusl BUAOB U MOMYJIANMM

DKOJOTUYECKUE XapaKTEPUCTUKHU NOMYJIALINH. [Homynsius KaK
Ouonoruyeckas cucrema. Poib HEOJHOPOAHOCTU Cpelibl, GU3NUECKUX OapbepoB U
0CcOOEHHOCTE OMONOruu BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTEIW MOMYJISIUUA: YHUCIEHHOCTh, IUIOTHOCTb,
BO3pacTHasi U TOJIOBAasl CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMI POCTa,
CMEpPTHOCTb, MUTPALIUA.

Dkoyoruyeckasi CTpykrypa nomnyiasund. OUeHKa YMCIEHHOCTH TOMYJISLIMH.
JuHamuka nomyiasiuuu v e€ peryisinua. buoTudyeckuil moTeHIMan MOMYJISIHH.
MoaenupoBanue TUHAMUKH onyJsaiuu. KpuBbie pocTa YUCIEHHOCTH MOMYJISIINH.
KpuBbie BbIkuBaHUS. Perynsamuss 9ucIEHHOCTH TMOMYJSIIUN: poib (aKTOPOB,
3aBUCAIIUX U HE 3aBUCALIUX OT IJIOTHOCTH. DKOJIOTUYECKUE CTPATeruu BUIOB (1- U
K-cTparerun).

[Tonsitue 00 sKojormyeckoi Humie Buaa. MecrooOutanue. MHoroMepHas
Mozenb dkosiormdeckon HumM [k .M. XatumHcona. Pasmepsl skosormyeckon
Huy. [loTeHnnanbHas U peaaTu30BaHHAsl HUILIN.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIE
CTpaTeruu. JKOJIOTHYECKUE YIKBUBAJICHTHI.



3aKOHOMEpPHOCTH TOBEJEHUSI U MUTpAlUid KUBOTHBIX. buosormyeckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JdemoHcTpanumn

[Toprper: Hx. M. XaTuyuHCOH.

Tabmuubl U cxembl: «DKOJIOTMYECKUE XAPAKTEPUCTUKU MOMYJISLHNY,
«IIpocTpaHcTBEeHHast  CTpyKTypa  mnomyiasiquu», «Bo3pacTHble  NHpamMuibl
nonyisiiun», «CKOPOCTh  3aceleHusi [OBEPXHOCTH 3eMJIM  Pa3IuYHbIMU
opranuzmamu», «Mogaeins 3kosorndeckor Humum Jx. M. XarunHconay.

Ob6opynoBanue: repdapuu pacTeHUM, KOJJIEKIIUU KUBOTHBIX.

JlaGopaTtopnasi pabora  «IIpucnocoGneHus ceMsH  pacTeHUH K
PAaCCEJICHUIO.

Tema 9. Jkos0orust coodmecTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBs3u Mexay
OopraHu3Mamu B OMOLIEHO3E.

OkocucreMa kak oTkpbiTas cucrema (A. k. Tencnn). OyHKIIMOHAIbHBIC
OJIOKM OpPraHW3MOB B JKOCHUCTEME: MPOMYIEHThI, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne menu u cetn. AOHOTHYECKUE OJIOKU
skocucteM. [1ouBbl 1 Wbl B 3KOCUcTEMax. KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcCHOBHBIE  TIOKa3aTeIuM  dBKOCUCTEMbl. buomMacca W OpOayKIHS.
DKOJIOTHYECKHE MUPAMHUIBI YCell, OMOMAaCcChl M SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Ccykieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TNPUYMHBL. AHTPONOrE€HHbIE BO3JIECUCTBHUS Ha
cykneccun. KinnmakcHoe cooOuiectBo. buopaznoo6pasue u noiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOITIECTB.

[IpupoaHbIE SKOCUCTEMBI. JKOCUCmeMbl 03€D U peK. IKocucmemovl Mopeu u
oKeanos. IKocucmemvl MyHOp, 1€cO8, cmenell, nyCMmblHb.

AHTpONOreHHbIE HKOCUCTEMBI. ArposkocucTeMa. ArpoueHos. Pazmuuus
MEK]ly aHTPOIIOTEHHBIMU U MPUPOAHBIMU IKOCUCTEMAMU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteMm. [opojackas
bnaopa u ¢ayna. CuHaHTpomuzalus Tropojickoil ¢ayHbl. buosorudeckoe u
X035MCTBEHHOE 3HAUECHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJCHCTBUN OPTaHU3MOB B
sKocucteMax. Ponb kackadnoeo s¢ghghexma u 6u008-30uduxamopos (Kiouesvix
61008) 8 (yHKYUOHUpoBaHuu 3Kocucmem. IIepeHOC PHEPIUU U BEIICCTB MEXKIY
CMEXHBIMHU 3KOCHCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, MOMYJISIIIUN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOINOTEHHBIX BO3/ICHCTBHIA.



Mexanuszmol 6030elCmaeus 3a2pﬂ3H€HlxllZ PAa3HbLX munoe HA
Cy60p261Hu3MeHHOM, OP2AHUSMEHRHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX,
OCHO6bl IKOoJlo2uv4ecKkoco HOPMUPOBAHUA aAHmMpONnOceHHO2C0 6030€eliCMaLUS.
MeTO,Z[OJIOI‘I/I}I MOHHUTOPHHI'Aa CCTCCTBCHHBIX M aHTPOIIOI'CHHBIX 9KOCHCTEM.

JdeMoHcTpauuu
[Toptper: A. JIx. Tencnn.
Tabmumet  u cxembl:  «CTpykTypa  OuoneHo3a»,  «OKocHCTeMa

IIMPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTrO jeca», «DyHKIIMOHAIBHBIC
TPYNIIBl OPTaHU3MOB B 3KocucTeMe», «KpyroBopoT BEIIECTB B JKOCHCTEMEY,
«enu nutanus (macTOUIIHAS, AETPUTHAS)», « IKOJIOTHUECKAsi TUPAMHJIA YUCEI,
«DKOJIOTHYEeCKasi MUpaMuia OMOMACChD), «DKOJIOTHYECKAsl MUPaAMHA YHEPTUN,
«O0pazoBanue O6onota», «llepBuunas cykueccus», «Boccranosinenue jeca mocie
noxkapa», «J9KOCHUCTeMa 03epa», «ATporeHo3», «KpyroBopoT BemecTB U MOTOK
SHEPTHH B arporieHo3e», «[Ipumepsr ypboskocucTem.

O6opynoBanue: repoapun pacTeHUN, KOJUICKIIUYA HACEKOMBIX, Uydelia MTHII 1
3Bepeii, repOoapuu KYJIbTYPHBIX U IUKOPACTYIIMX PACTEHHIA, aKBAPHYM KaK MOJIENb
IKOCUCTEMBI.

IIpakTHyeckas padora «l3yuenue u onucanue ypoo3IKOCHCTEMBIY.

JlaGopaTopnass paGora «l3yueHue pa3HOOOpa3wsi MEJIKHX IMOYBCHHBIX
YICHUCTOHOTHX B PA3HBIX SKOCUCTEMAX).

IKCKYypcHsl «IKCKYpCHsl B TUIIUYHBIN OMoreorieHo3 (B ayOpaBy, OEpe3HSsK,
eNIbHUK, Ha CYXOJIOJIbHBIM UM TIOMMEHHBIN JIYT, 03€p0, O0IOTO)».

IKCKypeusi «IDKCKYpCHs B arpodKOCHCTeMYy (Ha TOJe WIA B TEIUTHYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3xocucTeMa

buocdepa — oOmeruranerapnas oOosouka 3emiid, TA€ CYMIECTBYET WU
CyIIeCTBOBaJIa XKM3Hb. Pa3BuTHe mpencrasieHuii o 6uocdepe B Tpynax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uochepe. Obnactu 6mocdepsl u €€ cocran. JKupoe
BEIIECTBO OHOc(hepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cylecTBoBaHusl Ouocdeprsl. OcobeHHocTn 6uochepsl Kak
rI00anpHOM 3KOCcHCcTeMBI. JlMHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotst
BEIIECTB M OMOTEOXUMHUYECKUE IUKIIBI (Yriiepona, a30Ta). PUTMUYHOCTD SIBJICHMIA
B Ouocdepe.

3oHanbHOCTh Ouocdeprl. I[lonsitTue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJIpa, XBOWHBIE Jieca, CMEIIAHHbBIC W ITUPOKOJINCTBEHHBIC Jieca, CTEIH, CAaBaHHBI,
MyCTHIHH, TPOTIMYECKHE JIeCa, BEICOKOTOphs. KinMaT, pacTUTEIbHBIN U )KUBOTHBIN
MHUpP OMOMOB CYIIIH.

CtpykTypa 1 QyHKIIMS KUBBIX CUCTEM, OIICHKA MX PECYPCHOTO MOTEHIIMAA U
ounochepHbIx QyHKIUH.



JdemoHcTpanumn

[Toptpetsi: B. 1. Bepnaackuii, 3. 3rocc.

Tabmumsr u cxeMmsl: «['eocdeps 3eman», «KpyroBopor azora B mpupome»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopoT Kuciopojga B HOpUPOIE»,
«KpyroBopoT Boabl B mpupojae», «OcHOBHbIE OMOMBI cymny, «Knumatuueckue
nosica 3emun», «TyHapa», «Taiiray, «Cmemansasii jgecy, «InpokoInCTBEHHBIN
aecy, «Crenby, «CaBanHa», «IlycTeiHg», « Tponuyeckuii gec.

O6opynoBanue: repdbapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:xa0OIIas cpeaa

DKOJIOTUUECKHE KPU3UChI M MX MpUYMHbL. Bos3nelcTBue uyenoBeka Ha
onochepy. 3arps3HeHHEe BO3AyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HEHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue Kiumara.

AHTpONIOreHHOE BO3JIEHCTBUE HA PACTUTENbHBIN U KUBOTHBIN Mup. OxpaHa
PaCTUTENBHOIO U KUBOTHOTO MHpa. OCHOBHBIE NPUHLHMIIBI OXPaHbl MPUPOJBI.
Kpacupie xHuru. Ocob6o oxpansembie mnpupoansie Teppuropun (OOIIT).
Borannueckue casbl U 300J0TMYECKHE MTAPKH.

OCHOBHBIE TPHUHIIMIBI YCTOMYMBOTO Pa3BUTHUSI YEJIOBEYECTBA U MPUPOJIBI.
PanvonanbHOE ~ MPUPOJIONOJIB30BAHUE M COXpaHEHUE  OMOJOTUYECKOIO
pazHooOpasust 3emumm. OOmue 3aKOHOMEPHOCTH TIOOATBHBIX 3KOJIOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €T0 BEPOSTHBIEC TOCIEACTBHSL.

Pa3BuTHe METOJOB MOHUTOPHUHIA pa3BUTUS OINACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUccre0o8anus nepexooa K pecypcocoepezaroujei u
KOHKYDEeHmOoCcnocooHou snepeemuxe. buonoeuueckoe paznoobpasue u buopecypcsi.
Hayuonanvnvle ungopmayuonuvie cucmemvl, obecneuusaiowue O00CMyn K
ungopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHoBbl
9Kopeabuiumayuyu Kocucmem U cnocoboos 6o0pvbOvLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus MopcKux u HazeMHvIX IKOCUCHEM.

JdemoHcTpanumn

Tabmuubr w  cxembl:  «3arps3HeHue  atMocdepsl»,  «3arps3HeHUe
ruapocdeprr», «3arps3HeHue mnouBbl», «llapaukoBbii  3pdexT», «Ocobo
OXpaHsieMble IPUPOIHBIE TEPPUTOPUMY, «MOJENH yIPaBIIEMOT0 MUPAY.

Oo6opynoBanue: ¢GoTorpaguu OXpaHsSEMbIX PACTEHUM M KUBOTHBIX KpacHol
kHuru Poccuiickon @enepanuu, KpacHol KHUTH perroHa.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOT'U HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJbBTATDBI



dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
0o0ydJaronmmMucs TMporpaMM CpeIHero o0mero oOpa3oBaHUS: JIMYHOCTHBIE,
METanpeIMETHbIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJIbTaTOB OCBOEHUSI IIPOrpPaMMBbI 110 OUOJIOTUHU
BBIICJICHBI CIEAYIOIINE COCTABJISIONIME: OCO3HAHME O00YYaroUUMUCA POCCUUCKON
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOIPENENCHUIO, Haauuyue Mmomusayuu K OOyUYEeHHIO  OMOJIOTHH,
yeneHanpasieHHoe paszeumue BHYTPEHHHX YOEXKIEHUW JUYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHS OHOJOTHYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCTb O0YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haauuue NPABOCO3HAHUS  DKOJOTHYECKON
KYJbTYPBL, CHOCOOHOCMU CMABUNMb LIETTU U CTPOUTH )KMU3HEHHBIE TJIaHBbI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBbI IO OMOJIOTHH JTOCTUTAOTCS
B CIWHCTBE YYCOHOW M BOCIHUTATEIHLHON JEATETLHOCTH B COOTBETCTBHHU C
TPAAUIIMOHHBIMU POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, TPUHATHIMUA B OOIIECTBE MPaBWJIAMHU W HOPMaMHU
MOBEJCHUS U CIOCOOCTBYIOT MIpOllECCaM CaMOMNO3HAHUsSl, CaMOBOCIUTAHUS U
CaMOpa3BUTHUs, PA3BUTHS BHYTPEHHEH MO3ULUMU JIMYHOCTH, NATPUOTHU3MA U
YBaXEHUS K 3aKOHY M MPABOIOPSAKY, YEJIOBEKY TPYJa U CTapUIEMY MOKOJIEHUIO,
B3aMMHOTO YBaXKCHHsS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACICIUIO W
TpagulMsM MHOTOHAalMOHAJIbHOTO Hapoaa Poccuiickoir Penepauuu, Npupoae U
OKPYKaroUIEH cpelie.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUS yueOHoro mpeamera «buonorus»
JOJKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIIMXCsl PYKOBOACTBOBATHCSA
chOpMUPOBAHHONW BHYTPEHHEHW TMO3HMIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAllUi, TMO3UTUBHBIX BHYTPEHHHX  YOEXKJEHHH, COOTBETCTBYIOIIHUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0O0IlecTBa, PaCIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEIHOCTH B MPOIECCE peain3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIBHOU ESITENHLHOCTH, B TOM YHCJIE€ B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYaIOMIEroCcsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOUX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA M MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATEJIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YYUTHIBATH B CBOUX JEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HbIMU YOEKACHUSMU, KYyJIbTYPHBIMHU LIEHHOCTAMH U
COLMAJIbHBIM IOJIOKEHUEM;

FOTOBHOCTh K COTPYAHHWYECTBY B IMPOLECCE COBMECTHOTO BBITTOJHECHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJIEAOBATEIBLCKUX 3a7a4, YBAKHTEIHHOTO
OTHOILIEHUSI K MHEHMIO OIMOHEHTOB NpHU OOCYXIECHUU CIHOPHBIX BOIPOCOB
OMOJOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTbh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBOKEHUS K CBOEMY HApOay, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
Poaunoii, ropmoct 3a CcBOM Kpau, CBOWO PoauHy, CBOM A3BIK W KYJBTYpPY,
MPOLIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOILIEHHE K MPUPOJAHOMY HACJIEAUIO U MaMSTHUKAM MPUPO/IBI,
JNOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCUHCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OHMOJOTMH, MOHUMAHUS 3HA4YE€HHs OHMOJOTMHM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HH YEIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy:KeHHIO M 3ammre OTedyecTBa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJ|a B MOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOILIICHUE K CBOUM POAUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOIO MPHUHATHS I[EHHOCTEM CEMEUMHOM JKU3HU B COOTBETCTBHM C
TpaguuusaMu HaponoB Poccun;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHUMAaHHE YMOLUOHAIBHOTO BO3JICVCTBUS KUBOM MIPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIIATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusuuyeckoro BocnUTaAHUA, GOPMHPOBAHMS KYJbTYPbI 3I0POBbS U
IMOIMOHAJILHOTO 0JIarOmoJIyYns:



NMOHMMAHUE W peanu3anus 370poBOTOo U Oe3omacHOro oOpa3a JKHU3HU
(3mopoBOoe  TUTaHWE, COOJIONCHWE TUTUEHWYECKUX TPaBWJI ©  HOPM,
cOQTaHCHPOBAHHBIN PEXKUM 3aHATHH W OTAbIXa, peryiaspHas (umdeckas
aKTUBHOCTb), OEpPEXKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUIEHUS K
coOCTBEHHOMY (DPHU3UUECKOMY U IICUXUYECKOMY 3710POBBIO;

MOHMMAHWE 1EHHOCTH TNPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30macHOT0 MOBEICHUSI B CUTYAIUSX, YTPOKAIOIINUX 3IOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEACTBUNA W HEMPUSATUS BPEIHBIX MPUBBIUEK (yHmoTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYypEeHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIECHHOCTH MacCTEPCTBA, TPYAOTIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJIOTUYECKOW M COLUAIBHON
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATD TAKYIO JAEATEIBbHOCTD;

WHTEPEC K pa3IuuHbIM cdepam mpodhecCHOHATBHOU JeATeIbHOCTH, YMEHUE
coBepuIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
CcOOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTh M CIHOCOOHOCTH K 0Opa3oBaHUI0O W C€aMOOOpa3OBaHMIO Ha
MPOTSIKEHNUN BCEN KU3HU;

7) 3K0JIOrM4e€CKOro BOCIIMTAHMS

HKOJIOTHYECKU I€JIECO00pa3HOE OTHONIICHHE K MPHUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS JSKOJOTMYECKOM KyJNbTYphl: NPUOOpPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX IOCIEACTBUM s
OKPYXaroLEen Cpeabl;

OCO3HaHUE TI00aTBFHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM U TMyTel uxX
peleHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU H3YyYEHUU OUOJIOTUHU
3HaHWSI W YMEHUS TPU PEHICHUH TPOoOJeM, CBS3aHHBIX C PaIllMOHAIBHBIM
IPUPOONIOIb30BaHNEeM  (COONIOZICHNE  TpaBWJI  TOBEACHUS B MPUPOJE,
HaIpaBJICHHBIX HAa COXPAHEHHUE pABHOBECHUS B SKOCHCTEMAX, OXpaHy BHUJIOB,
AKOCUCTEM, Orochephl);

AKTUBHOE HENPUATUE JIEMCTBUM, IMPUHOCAIIUX BpPEH  OKPYKarOUIEH
IPUPOTHON Cpelie, YMEHHE TPOTHO3UPOBATh HEOJIATOMPUATHBIE SKOJOTHUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAILATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIIIEHUS, IKOJIOTHUYECKON KYJIbTYpHI,
OIbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCA MMM B IIO3HABATEJIbHOW, KOMMYHUKATHBHON M COLMAIBHOU



IPaKTUKE, TOTOBHOCTH K YYAaCTHIO B MMPAKTUYECKON JIESITEIbHOCTH 3KOJIOTHYECKOU
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOILECTBEHHOM NMPAKTHUKU, OCHOBAHHOI'O Ha JUAJIOre
KYJIBTYp, CHOCOOCTBYIOILEr0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIbTYPHOM MUPE;

COBEPILECHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKOM KYJBTYpbl KaK CpEACTBa
B3aMMOJEHCTBUS MEKIY JHOAbMU U TO3HAHUS MUPA;

NOHMMaHUE creuu(puKy OHONOrMM KaK HayKH, OCO3HaHUs €€ poju B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEIOCTHOTO
IPEACTABICHHUST 00 OKpPYXAlOIEM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEJIOBEKA U
oOmiecTBa, B IO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M PELICHUH MpodiieM
COXPaHEHHUs [IPUPOTHOTO PAaBHOBECUS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTMM JJIi COBPEMEHHOW LMBWIM3ALMU:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3JaHHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX  peIIaTb PECypCHble  MPOOJEeMbl  pa3BUTHUSA
YeJI0BEYECTBA, MOUCKA MyTeH BBIXOJA U3 II00ANBHBIX HKOJIOTHYECKUX MPOOIEM U
o0OecrieyeHHss  Iepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PAalMOHAIBHOMY
UCIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OMOJOTHMUECKUX 3HAHUW B LEJAX
HOBBILIEHUS] OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TIPAMOTHOCTH, Kak
COCTAaBHOM 4acTH (PyHKLIHMOHAJIBHON I'PaMOTHOCTH OO0ydaromuxcs, GopmMupyemoin
IpU U3Y4EHUH OUOJIOTUY;

NOHMMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4yaemble 3HaHHUS MJi1 aHauu3a Hu
OOBSACHEHUS SBJICHUN OKPYXKAIOLIET0 MUpa U MPOUCXOIALIMX B HEM M3MEHEHMI,
YMEHHE JejaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAy4HbIX (AKTOB HU
UMEIOIINXCS JAHHBIX C LEJIbI0 OJIYYEHHS JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIIOJIb30BATh OMOJOTMYECKUE 3HAHUS IS
pelieHust npo6sieM B peabHbIX KU3HEHHBIX CUTYalUAX;

OCO3HAaHHE LIEHHOCTH HAy4YHOU JESTENIbHOCTH, TOTOBHOCTb OCYLIECTBIIATH
IPOEKTHYIO U UCCIIEN0BATENbCKYIO IEATEIbHOCTh UHIANBUIYAJILHO U B IPYIIIIE;

TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO |
caMo00pa3oBaHNI0, K AaKTHUBHOMY IIOJyYEHHUIO HOBBIX 3HAHUN MO OHOJOTHH B
COOTBETCTBUU C KU3HEHHBIMU ITOTPEOHOCTSAMH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yabTaThl OCBOEHMs yueOHOro mnpeamera «buonorus»

BKJIIOYAIOT: 3HAuYMMble i1  (OPMHUPOBAHUS MHUPOBO33PEHUS OOydaroLUXcs



MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHENU(PUKY METOIO0B TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpOoliecc,
cUCTeMa, HayuHbIM (haKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
uccleloBaHue,  HaAOJIIOJICHHE,  M3MEpPEHUEe, OKCIHEpPUMEHT U JIpyrue);
YHUBEpCAIbHBIC Yy4eOHBbIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHEIC,

PETYJISTUBHBIE), o0ecrneunBaroIIne dbopmupoBanue GyHKIIMOHATEHOM
IPAaMOTHOCTH M COLMAJIbHON KOMIIETEHIIMH OOYYarolIuXcs; CIIOCOOHOCTD
o0yyaromumxcs HCIIOJIb30BaTh OCBOCHHBIE MEKIUCIUIIIIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMSI W  YHUBEpPCAJIbHble ydeOHblE JAEHCTBHUS B
II03HABATEJIbHON U COLMAIIBHON MTPAKTHUKE.

B pesynprate wu3ydeHuss OHMOJOTMM Ha YpPOBHE CpeIHEro OOIIero
oOpazoBaHust y oOyuaromerocss OyAayT cQOpMUPOBAaHBl IO3HABATEJbHBIC
YHHUBEpCaJbHbIEC yueOHbIE AEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE yUeOHBIE
JCHCTBUS, pPETyISATUBHBIE YHHUBEpPCAIbHbIE Y4YeOHbIE JEWUCTBUSA, COBMECTHas
NEeATEIbHOCTb.

MertanpenmMeTHble pe3yibTaThl OCBOEHHUS MPOTpaMMbl CPEIHEro OOIIero
o0pa3oBaHUsl TOJKHBI OTPAXkKaTh:

OBananenue YHHBeEpPCAJIbHBIMH y4eOHBIMU MO3HABATEIbLHBIMHU
AECHCTBUAMM:

1) 6a30Bble JIOrHYecKue AeMCTBHS:

CaMOCTOSITENIBHO  (DOpMYNIMpOBaTH U aKTyaJU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHMM 3HAHMM IPUEMBI JIOTUYECKOTIO MBIIIICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Kiaccuukaiyu, 0000IIeHNs ), PACKPBIBATh CMBICIT
MOJIOTUYECKUX TMOHATUH (BBIAECIATh MX XapaKTEpHbIE MPU3HAKH, YCTaHABIMBATH
CBSI3U C JPYTUMHU MOHITHIMM);

ONpENENATh LEeJIN JEATEIBHOCTH, 3aJaBas IapaMeTpbl M KPUTEpUU HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE MOHIATUS ISl OObSICHEHUS (DAKTOB U SIBJICHHIA
YKUBOW MPUPOJBI,

CTPOUTh JIOTMUECKHUE paCCyX ACHHUsS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTHN), BBIABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYMSI B paccMaTpUBAaEMBbIX
SBIICHUAX, POPMYITHPOBATH BHIBOJBI U 3aKIIOUCHUS;

IPUMEHSATH CXEMHO-MO/IEJIbHBIE cpencTtBa Uil IPEACTABICHHUS
CYLIECTBEHHBIX CBA3€H M OTHOLUIEHUM B M3y4aeMbIX OMOJOTMYECKMX OOBEKTaxX, a
TAK)K€  NPOTUBOPEUMH  Pa3HOrO  poAd,  BBIBICHHBIX B Pa3JIMYHBIX
UH(POPMALMOHHBIX HCTOUYHUKAX;



pa3palaThiBaTh IUIaH pEIIeHUs MPoOJIEMbl ¢ YYETOM aHaIN3a MMEIOLIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LIEJI5IM, OLICHUBATh PUCKU NIOCIIECACTBUN JEATEIBHOCTH;

KOOPAMHUPOBaTb M  BBINOJHATH pabOTy B  YCIOBHMSX  PEAIBHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JI€ATENbHOCTH,
HaBbIKaMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEIIBHOMY ITOMCKY METOJIOB PELICHHS IPAKTHYECKUX 3a1a4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB TO3HAHNUS;

UCIIOJIB30BaTh pPA3JIMYHBIE BUJIBl JACATEIBHOCTH IO TOJYYEHHIO HOBOTO
3HAaHUSA, €ro HHTEpHpeTaluu, MNpeoOpa3oBaHUID W NPUMEHEHHIO B YYEOHBIX
CUTYaIlUsX, B TOM YKCIIE MPHU CO3JaHUH YUEOHBIX U COLUATBHBIX IPOEKTOB;

(GopMUPOBATh HAYYHBIM TUI MBIIUICHUS, BIaI€Th HAYYHOU TEPMHHOIOTHEMH,
KJIFOUEBBIMHU MMOHATUSAMH U METOAAMM;

CTaBUTh W (OpMynHpoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HECHHBIX CUTYaLUsX;

BBISIBJISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PELICHUs, HaXOAWTh apryMEHThl I JOKa3aTesIbCTBA
CBOMX YTBEPXKACHMI, 3a1aBaTh IapaMETPbl U KPUTCPHUH PELICHUS;

aHAIM3UPOBATh IIOJIyYCHHBIE B XOJE PCEIICHHs 3aJadd  pPe3yJIbTaThl,
KPUTUYECKH OLICHUBATh UX IOCTOBEPHOCTH, IIPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHBI MOMCK IEpEeHOca CPEACTB U CIOCOOOB
JEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

yYMEThb TEPEHOCUTh 3HAHHSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO 00JACTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTIaTh HOBBIC WJEH, NPEJIaraTb OPUTMHAIBHBIE IOIXOJbI U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOIYCKAIOIINE aIbTEPHATUBHBIEC PEILICHUSI.

3) padora ¢ nHpopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX HHPOpPMAIUU (TEKCTE y4eOHOTO
nocoOusl, Hay4YHO-IOMYJISIPHOM JsuTeparype, OHOJIOTUYECKUX CIIOBapsiX H
CIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbBIX, B lHTepHeTe), aHanmM3upoBaTth
UH(GOPMALIMIO Pa3IMYHBIX BUJOB U (POPM IIPEICTABICHUS, KpUTUUECKH OLIEHUBATH
€€ JOCTOBEPHOCTh U HETPOTUBOPEUYUBOCTE;



(dbopMynIupoBaTh 3aMpoChl U MPUMEHATHh PA3IMYHbIE METOJBI MPHU MOUCKE U
otbope Oumosiorrmueckoil nHpOpMaIUK, HEOOXOIUMOM NJIsi BHITIOJHEHUS yUeOHBIX
3ajady;

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUIA, COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpaTh  ONTUMAaJbHYIO  (OpPMY  TPEICTaBICHUS
ouosiornyeckor uHpopmaluu (CxeMbl, TpauKu, TUarpaMmbl, TaOJUIIbI, PUCYHKU
" Ipyroe);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KayecTBE CpeAcTBa Impu pabore ¢
Ouonornueckoi uHGOpMalMend: TNPUMEHATh XUMHYECKHE, (QU3UYECKUE U
MaTeMaTHUYeCKUe 3HAaKU U CUMBOJIbI, (HOpMyIbl, aO0peBHATYpY, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHUE  CPEICTBA
HarJISIHOCTH;

BJaJeTh  HAaBbIKAMU  pAaclO3HABaHMS M 3AlIUTHl  MH(pOpPMAIUH,
UH(GOPMaIMOHHON 06€30MaCHOCTH JTUYHOCTH.

Ogj1aieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oOmenme:

OCYLIECTBJISATh KOMMYHHUKAIIMU BO BCEX cpepax KMU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTe UJIM TUCKYCCHM MO CYIIECTBY OOCYXJTaeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHUS MpeiaracMon
3a/1aud, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MUIMN JIPYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUHN);

pacno3HaBaTh HeBepOaJbHbIE CpEJCTBA OOIIECHMS, TOHMMATh 3HAYCHHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHMS] KOH(JIMKTHBIX CHUTYyallHi,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MEPETOBOPHI;

BIAJECTh Pa3IMYHBIMU CHOCOOAMU OOIEHUS M B3aUMOJICUCTBUS, MOHUMATh
HaMEpEHUs IPYTUX JIOJIEeH, MPOSBIATh YBAKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOpPpPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraThb CBOIO TOYKY 3PEHUS C HCIOJIH30BAaHHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecCTHAas AesiTeJIbHOCTD:

NOHUMAaTh M MCIOJb30BATh MPEUMYIIECTBA KOMAaHAHOW W WHAMBUIYATbHON
paboThI IPH pelIeHUH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
IPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOICHCTBUS IPU PEIICHNN YUYEOHOM 3aauu;

BBIOMpATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
MHTEPECOB M BO3MOXKHOCTEN KaXKJIOTO WJIeHA KOJUIEKTUBA;

OpUHUMATh 1eJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ NOCTHKEHHUIO: COCTABIISITh IUIAH JEWCTBH,



pacmpenenartb pojid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOH paboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJAJa M KaXXJOTO YYaCTHHKA KOMaHIbl B
o01IMi pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLIEHHBaTh MJIEU C TMO3ULIHUH HOBU3HBI,
OpUTHHAIILHOCTHU, PAKTUYECKOIN 3HAUUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAIIUSIX, IPOSIBISATH TBOPUECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

Ogy1aieHHe YHMBEPCAJbLHBIMH PeryJIsSTHBHBIMH J1eHCTBUSIMU:

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJOTMYECKUE 3HAHUS [UIsl BBISIBICHHUA MpOOJIeM U UX
pEIICHUS B )KU3HECHHBIX U YI€OHBIX CUTYAIUsX;

BBIOMpAaTh HAa OCHOBE OHOJIOTMYECKMX 3HAHUW IIEJIEBbIE M CMBICIOBbBIE
YCTAaHOBKU B CBOMX JIEUCTBHSIX M MOCTYNKAaX MO OTHOILIEHUIO K >KMBOW MPHUPOJE,
CBOEMY 3[I0OPOBBIO U 37JOPOBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYHIIECTBIIATh MMO3HABATEIbHYIO AESITENbHOCTb, BBISABIIATH
poOJIeMBbI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIHHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYalUSX;

CaMOCTOSITEJIbHO ~ COCTaBJISATh IJIaH pEHIeHUs MpoOJeMbl C  y4€ToM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUI;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacuIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUUYHBIX MPEIIIOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHue;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO IIMPOKOW 3SPYIUIUU B
pa3HbIX 00JacTSIX 3HAHWM, IMOCTOSIHHO TMOBBIINIATH CBOM 00pa30BATENbHBIN U
KyJbTYPHBIN YPOBEHB.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyallHsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIEISIM;

BJIAJE€Th HAaBbIKAMHM  IO3HABATENIbHOM  pediaekcuu KaKk  OCO3HAHUs
COBEpILAEMbIX JICMCTBUH UM MBICIUTEIBHBIX IMPOILIECCOB, HX PE3YJbTATOB U
OCHOBaHUM, UCHOJB30BaTh MPUEMBI pedICKCUU IS OLEHKU CHUTYyalllH, BhIOOpa
BEPHOTO PEILICHUS;

YMETh OIIEHWBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEIIEHUS MO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI W apPryMEHThl JPYrMX IMpU aHalIu3e pe3yJbTaToOB
JeSITEIbHOCTH,



3) npuHsiTHE ce0s U APYTHUX:

MPUHUMATh Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTrMX NpU aHajdu3e pe3yJbTaToB
NesTEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUMX HA OMIMOKU;

pa3BUBaTh CIOCOOHOCTH MTOHUMATh MHP C TTO3UIIUU JPYTOTO YEJIOBEKA.

MNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIE pPE3yNbTaTBl OCBOCHHS COJEPKAHHS Y4EeOHOrO MpeaMeTa
«buonorus» Ha yrayOnEéHHOM ypOBHE OpPHUEHTHUPOBAaHbI Ha oOOecredeHne
npopuapHOro  o0yueHuss  oOydaronuxcss  Owosorm. OHHM  BKJIIOYAIOT:
cnenuduueckue ajig OMOJIOTMU HAayYHbIE 3HAHMS, YMEHUS U CLIOCOOBI IEUCTBHI 1O
OCBOCHHIO, MHTEPIIPETAIIMN U MPEoOpPa30BaHUIO 3HAHUHN, BUABI JESITEIBHOCTH TIO
MOJIYYCHUIO HOBBIX 3HAHUW W MX MPUMEHEHHUIO B PA3IUYHBIX YUCOHBIX, a TAKXKE B
peanbHBIX KU3HEHHBIX cuUTyanusx. l[IpeameTHbie pe3ynabTaThl MPEICTABICHBI IO
rojilaM u3y4eHusl.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10
KJacce NOJKHBI OTPAXKaTh:

c(hOPMUPOBAHHOCTh 3HAHMA O MECT€ U POJU OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAY4YHOW KapTUHBI MHUpa, B
MO3HAHUM  3aKOHOB  MPUPOJBI M  PEIIEHWH MpoOJeM  palMOHAIBHOIO
IPUPOIOTIOIB30BAHUS, O BKJIa/IE€ POCCUUCKUX U 3apyOEKHBIX YUYEHBIX B Pa3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYACT:
OCHOBOIIOJAralue OUOJOTMYECKUEe TEPMUHBI M TOHATHUS (PKU3HB, KIIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOPEryJyslus, CaMOBOCIPOU3BE/IECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHE TEOPUHU
(knerounas teopus T. [lIBanna, M. lIneiinena, P. BupxoBa, XxpoMocoMHasi TEOpuUst
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBuwioBa — o0 1meHTpax
MHOTO00pa3usi U  MPOUCXOXKIEHUS  KYJIbTYPHBIX  pacTE€HUH),  3aKOHBI
(enrnHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHHUSA, PACIIEIJICHUS, YUCTOThI TaMeT,
HE3aBUCUMOrO HacienoBanuss [. Mengenss, TOMOJIOTUYECKUX PSAIOB B
HAaCJIEICTBEHHOU U3MEHUYMBOCTHU H. n. Basuiona), MIPUHLMIIBI
(KOMILJIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMH METOJAaMU HAyYHOI'O TO3HAHMS, HCIOJb3yEeMbIX B
OMOJIOTUYECKUX HCCIIEIOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAaHUE, HM3MEpPEHUE,
HaOJIIOICHNE, SKCTICPUMEHT);

YMEHHUE BBIICNIATH CYIIECTBEHHbIEC NTPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoOT, OJIHOKJIETOYHBIX W MHOTOKIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpudOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTraHOB U CUCTEM



OpraHOB PACTEHUH, >KUBOTHBIX, YEJIOBEKA, IPOIECCOB KUZHEACATEIbHOCTH,
IPOTEKAIOIUX B OpPraHU3Max PAacTeHUM, KUBOTHBIX M YEJIOBEKAa, OMOJOTHYECKIX
IPOIIECCOB: OOMEHA BEUIECTB (METa0OIU3M), MPEBPAILCHUSI YHEPTHH, OPOKEHUS,
aBTOTPO(PHOTO M TeTepOTPOPHOrO THUIIOB MUTAHUS, (OTOCUHTE3a U XEMOCHHTE3A,
MUTO3a, MEi03a, TaMeToreHes3a, SMOpPHOreHes3a, MOCTIMOPHOHATIBHOTO Pa3BUTHSA,
pa3MHOXKEHUS,  WHAUBUIYaJbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOTeHE3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIY OPraHOMJAMHU KICTKH M HUX
(GYHKIUSMHU, CTPOCHHWEM KJIETOK pa3HbIX TKaHEed M WX QYHKIUSAMH, MEXKIY
OpraHaMH W CHCTEMaMH OpPTaHOB y pAcCTEHHWH, JKUBOTHBIX W YEJIOBEKAa U HX
GYyHKIHASIMH, MEXKIYy CHCTEMaMH OPTaHOB M WX (PYHKIUAMH, MEXKAY 3Tarmamu
oOMeHa BEeIIECTB, 3TallaMU KJIIETOUHOTO IIUKJIA U KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
dTamaMu SMOPHUOHAIBLHOTO PA3BUTHSA, TEHOTHIIOM M (DEHOTHIOM, (EHOTHUIIOM U
dbaxkTopamMu cpeabl OOUTaHUS,

YMEHUE BBISBIISATh OTIUYHUTEIIbHBIC TPU3HAKHA KUBBIX CHCTEM, B TOM YHCIIC
pacTeHui, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEeMAaTHUYECKUX TPYIII;

YMEHHE peniaTh OMOJIOTHYECKUE 3a/1a4H, BBIABISATH IPUUYUHHO-CIIEICTBEHHbIE
CBSI3M MEXKIYy UCCIIEeyeMbIMU OMOJIOTHYECKIUMHU MPOILIECCAMU U SIBICHUSIMH, JI€1aTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH TTOJIYYCHHBIX PEe3yJIbTaTOB;

YMEHHE BBITIOIHATH J1A0OpaTOpHBIE M MPAKTHYECKHE DPAaOOTHI, COOII0IAThH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh TUIIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIHHBIMU
cpeactBamu, (GOpMyIHpys Ielb HCCIEeNOBaHUS, aHAIW3HPOBATh IOJYyYEHHBIC
PE3YNIbTaThI U JACNaTh BBIBOJIBL;

YMEHHE y4YacTBOBaTh B Y4E€OHO-HCCIIENOBATEIbCKOW paboTe Mo OMOJOTHH,
HKOJIOTUM U MEIUIMHE, MPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  pE3yNbTaThl Ha  YYEHHYECKHX

KOH(EpEeHIINSX;
YMEHHE OIICHMBATh JITHYECKHE AaCIEeKThl COBPEMEHHBIX HCCJICIOBAaHUN B
obyslacth  OWOJIOTMM W MEIUIMHBI  (KJIOHUPOBAHUE,  HCKYCCTBEHHOE

OIUIOJTOTBOPEHME, HAIPABICHHOE U3MEHEHWE I'€HOMAa M CO3JAHUE TPAHCIE€HHBIX
OpraHu3MOB);

YMEHHME OCYILECTBIATh OCO3HAaHHBIM BbIOOp Oynyiied IpodeccrnoHaNibHOMI
JEATEIbHOCTH B 00JIaCTH OMOJIOTMM, MEIULMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUILEBOM MPOMBIIUIEHHOCTH, YINIyOJsATh MO3HABATEIbHBIN
MHTEpEC, HAMPaBJICHHbII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Npodeccuu u



MPOJIOJDKEHNE  OMOJIOTHUYECKOro  00pa3oBaHWS B OPTraHM3AIUAX  CPETHETO
po(heCCHOHATEHOTO U BHICIIETO 00Opa30BaHMUS.

[IpeameTHBIC PE3yNbTaThl OCBOCHMS y4ueOHOTrOo mpeamera «buomorus» B 11
KJlacce JOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHMM O MECTe€ U POJU OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB TPUPOJLI W PEHICHUH SKOJOTHYECKHX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHUH BOIPOCOB PAIlMOHAIBLHOTO
IPUPOIOIOIL30BaHUs, U B (DOPMUPOBAHUH IIEHHOCTHOIO OTHOIICHUS K MPUPOJIE,
0011IeCTBY, YEJIOBEKY, O BKJIaJle POCCUUCKUX M 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHUE BJIAJIETh CUCTEMOW OMOJOTMYECKHX 3HAHWUM, KOTOpas BKIIOYACT
ompeNieleHnsT M TMOHUMAaHHE CYIIHOCTH OCHOBOIOJATaloMMX OUOJIOTHYECKUX
TEPMUHOB M TOHATHH (B, 3KOocHUcTeMa, Ouocdepa), OHOIOTHYECKHE TEOPHUH
(@BomonionHas teopus Y. JlapBuHa, CMHTeTUYECKAs] TEOPHUS ABOJIOIUHN), YICHUS
(A. H. CeepuoBa — 0 nyTsx 1 HanpasieHUsX 3Boitounu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTHUeckoro paBHoBecus Jx. Xapmu m B. BaiinOepra,
3apojpieBoro cxojacrea K. M. bapa), npaBwia (Munumyma HO. JluOuxa,
AKOJIOTMYECKON THpaMUbl IHEPTruM), rumnotre3bl (rumoreza «vupa PHK» V.
I'unGepra);

yMEHUE  BJIQJ€Th  OCHOBHBIMHM  METOJaMH  HAyYHOTO  TO3HAHUA,
UCIOJIb3YEMbIMHU B OMOJIOTUYECKUX UCCIIETOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JIeHHE, SKCIEPUMEHT), CIOocoO0aMu BBISBICHUS U
OIICHKH aHTPOIOT€HHBIX U3MEHEHHUI B MPUPOIE;

YMEHUE BBIJICIATh CYIIECTBEHHBIC TPU3HAKU: BHJOB, OHOTCOIICHO30B,
KOCUCTEM H Ouocdepbl, CTaOMIM3UPYIONMIETO, ABUXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, aJIONaTPUYECKOro u CUMIIATPUYECKOTO
BUJI000pa30BaHuUs, BIAUSHUS ABMKYIIUX CHJI SBOJIOLUU HA TeHOGOH/ MOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejlie OOMTaHMs, YepeIOBaHUS HAMPABICHUN
IBOJTIOITUH, KPYTOBOPOTA BEIIECTB ¥ TIOTOKA SHEPTHH B SKOCHCTEMAX;

YMEHUE YCTAaHABIMBATh B3aMMOCBS3M MEXKIY TPOIECCAMU DBOJIOINH,
JBIDKYIIMMH CHJIaMU aHTPOIIOT€He3a, KOMIIOHEHTAMHU PAa3JIMYHbIX KOCUCTEM U
IPUCTIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YyMEHUE  BBISIBISATH  OTJIMUUTETBHBIE  TPU3HAKH  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelle oOWTaHws, aOMOTHYECKUX M OMOTHYECKHUX
KOMIIOHEHTOB  9KOCHCTEM, B3aMMOCBSI3€  OpraHM3MOB B  COOOIlECTBax,
AHTPOIMOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIUE APIyMEHTbI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIUKY JJIS JOKA3aTeIhCTBA POJICTBA OPraHU3MOB Pa3HBIX



CHUCTEMAaTUUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB M CpeJbl OOMTaHMs, €AMHCTBA
YeJIOBEYECKMX pac, HEOOXOJUMOCTH COXpaHEHUss MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MIPUPOJIBI M YEIOBEUYECTBA,

YMEHHE periaTh ONOJIOTHYECKUE 3a/1a49H, BBISABISATH IPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXKY MCCIIETyeMbIMU OMOJIOTHYECKIMH MPOIIECCAMU U SIBJICHUSIMHU, JIE1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH MOJIYY€HHBIX PE3YJIbTATOB;

YMEHHE BBIMOJHATH J1a0OpaTOpHBIE M MpPaKTHYECKHEe pPadOThI, COOII0IAThH
npaBuiia Mpy padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPITh MX OSKCIEPUMEHTATBHBIMU
cpenctBaMu, (GOpMYNIUPYS Ielb HWCCICNOBAaHUS, aHAIM3HPOBATh MOJyYEHHBIC
pe3yJbTaThl U 1€NIaTh BHIBOJIBL;

YMEHHE y4acTBOBaTh B Yy4e€OHO-HCCIEIOBATENIbCKOW paboTe mo OHOJIOrHH,
DKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIHHBIX HAYYHBIX OOIIECTB, W
nyOMMYHO  TPENCTABIATH  TOJYYEHHBIE  PE3yNbTaThl HA  YYCHHUYECKHX
KOH(EpEeHIINSIX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPUH O MPOUCXOKACHUHU JKU3HU, YETOBEKa
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CHOCO0ax MpeAoTBpallleHus
ri100aJbHbIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymied mpodeccrnoHaIbHOM
JESITEIbHOCTH B 007acTU OMOJIOTHH, SKOJIOTUH, TPUPOIOTIONB30BAHUS, MEAUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUM, CEIIbCKOTO XO3MiCTBA, MHUILEBOM
POMBINIJICHHOCTH, YIUIYOJIATh TO3HABATEIbHBIA HMHTEPEC, HANpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOp  COOTBETCTBYIOIIEH  mpodeccMu W TPOAODKEHHE
OMOJIOTHYECKOTO 00pa30BaHusl B OpraHHU3AIUAX CPEIHET0 MpohecCHOHATBHOTO U
BBICIIIETO 0Opa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC

KosnyecTBO 4yacoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnsie IIpakruueckue
NporpamMmbl Bceero o0pa3oBartejibHbIE
padoTsbI padoThI
pecypchl
1 Bbrnonornsa xak Hayka 1 bubmorexa HOK
YK https://m.edsoo.ru/7f41c292
) JKCUBLLC CHCTe VCHIe ) bubmuoreka [JOK
MBBIC CHCTEMBI M HX HSYHCHH https://m.edsoo.ru/7f41¢292
Bbu6mmoreka [JOK
b 2 .
3 HOTOTHA FACTIH 0.5 https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
1
4 XuMHUYecKasi OpraHu3aius KIeTKH 10 1 htps-//m.edsoo.ru/7f41c292
Bbu6muoreka [JOK
2
> Crpocine 1 dyHiIH KIeTIH 8 https://m.edsoo.ru/7f41¢c292
6 OOMeH BeIIEeCTB U MPEBpAIlEHUE YHEPTUH B 9 1 bubnmoreka [JOK
KJIETKE https://m.edsoo.ru/7f41¢292
7 Hacnencreennas undopmanus u 9 0.5 bu6mmoreka [IOK
peanu3anus €€ B KIETKE ’ https://m.edsoo.ru/7{41¢c292
g Ktste O 6 1 bubmuorexa [JOK
W3HEHHBIN 1 JIETKU
H https://m.edsoo.ru/7f41¢c292
Bbu6muoreka [JOK
1 1 1.
? CTpocHie 1 dyHKIHK Opranu3MOB / > https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
10 PazmHoOXXeHUE 1 pa3BUTHE OPraHU3MOB 8 1.5 htps-//m.edsoo.ru/7f41c292
1 I'eneTnka — HayKa O HACIEACTBEHHOCTH U 5 0.5 bubnuoreka [IOK

HU3MCHYUBOCTU OPraHU3MOB

https://m.edsoo.ru/7f41¢292




12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f41¢292
13 3aKOHOMEPHOCTH U3MEHUYMBOCTHU 6 1 bubmorexa LIOK
https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
14 Peneriica ueropexa 3 ! 0-5 https://m.edsoo.ru/7f41¢292
15 Cenexuusi OpraHu3MoB 4 1 bubnmorexa LIOK
https://m.edsoo.ru/7f41¢292
16 BroOTeXHOJIOTHS U CHHTETHYECKass OMOJIOTHS 4 Bubmorexa LIOK
https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
17 Pesepstioe Bpens 1 https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 102 4 13
[MPOTPAMME
11 KJIACC
KonuyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
) 3apoxAeHUE U Pa3BUTHUE IBOITIOLUOHHBIX 4 bubnmoreka [JOK
MIPEACTABICHUI B OMOJIOTUH https://m.edsoo.ru/7{41¢c292
N bubmuorexa [JOK
2 MukposBomtoLUs U €€ pe3ysIbTaThl 14 1 2 https://m.edsoo.ru/7f41c292
3 Makpo3BoIOLHS U €€ Pe3yIbTaThl 6 Bubmorexa LIOK
https://m.edsoo.ru/7f41¢292
4 [IpoucxoxaeHue U pa3BUTHE KU3HU HA 15 15 bubnuoreka [IOK
3emiie https://m.edsoo.ru/7f41¢292




Bbu6muoreka [JOK

5 [IpoucxoxaeHre yenoBeKa — aHTPOIIOTreHES 10 1 htps-//m.edsoo.ru/7f41c292
) DKOJIOTUSl — HayKa O B3aUMOOTHOIIIEHUSX . )s BuGmiorexa LIOK
OpraHu3MoOB U f{aI[OpFE\l‘HI/ISMeHHBIX CUCTEM . httDS://m,edSOO,ru/7f41C292
C OKpY>Karolei cpenou
bu6mmoreka [IOK
7 Opranu3Mmebl U cpeqa oOOUTaHMs 9 1.5 htps-//m.edsoo.ru/7f41c292
. bu6mmoreka [IOK
8 JKOJIOTHs BUIOB H IONYNALAHA ? 05 https://m.edsoo.ru/7{41¢c292
9 DKOJIOTHS COOOIIECTB. DKOJOTHYSCKHE 12 0.5 bubmuoreka [JOK
CHCTEMEI ' https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
10 buocdepa — rmobanbHas s3xocucTemMa 6 https://m.edsoo.rw/7f41c292
11 Yenosek u 0 arolas cpeaa 6 brbmorexa LOK
FIOBCK 1 ORpYaroma cped https://m.edsoo.ru/7t41¢c292
12 PesenBHOE Bbe 2 bubmuorexa [JOK
BH BpEMsA
p p https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOI'PAMME




HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne Koamvecrso yacos Nara D1eKTPOHHbIE HUPPOBLIE
, Tema ypoka Konurpoabnbie IpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero U3YYEeHUS
padoTsI padoTsI pecypchl
buonorus kak KOMIUIEKCHAsI HAyKa
1 1 KaK 4acCTb COBPEMEHHOI'O g 1 Bubnmorexa IOK
04.09.2024  https://m.edsoo.ru/863e6d5c
o0rmiecTBa
2 JKuBbIe cuCTEMBI U UX CBOMCTBA 1 BuGmmorexa [OK
05.09.2024  https://m.edsoo.ru/863e7f4a
3 YpoBHeEBas opraHu3anus >KUBbIX | bubmuoreka [JOK
CUCTEM 06.09.2024  https://m.edso0.ru/863e7540
4 Hcropust OTKpBITHA U U3Y4EHUS ] bubmuotexa [JOK
kietku. Knerounas reopust 11.09.2024  https://m.edsoo.ru/863e7f4a
MeTo1bl MONEKYISIPHOUN U
KJIETOYHOU OMOJIOTHH.
R i B 05 bimorera LLOK
12.09.2024  https://m.edsoo.ru/7f41¢292
(xpomarorpadusi, s3nexkrTpodopes,
muddepeHnmranbHoe
nentpudyruposanue, [1L[P)»
6 XUMHUYECKUN COCTaB KIETKU 1 buomrorexa LIOK
13.09.2024  https://m.edsoo.ru/863e7f4a
7 MuHepaibHbIE BEIECTBA KIIETKH, | bubmuoreka [JOK
ux OHonoruyeckas poib 18.09.2024  https://m.edsoo.ru/863e6d5c
g Opranuueckue BelecTBa KJIeTKH — | 0.5 bubmuoreka [JOK
oenku. JlaboparopHas pabota 19.09.2024  https://m.edsoo.ru/863e7540




«Ob6Hapyx)eHHne OEeIKOB ¢

MTOMOIIIbIO KAU€CTBEHHBIX PEAKITUI»

9 CoiicTBa, K1accuuKarms u bubmmorexa [JOK
(byHKIIMU OETKOB 20.09.2024  https://m.edsoo.ru/863e7f4a
10 Opranuueckue BelecTBa KJIeTKH — bubmuoreka [JOK
YTJIEBOIBI 25.09.2024 @ https://m.edsoo.ru/7f41c292
1 Oprannueckue BeniecTBa KJIETKH — bubnmoreka [JOK
JIUITHIBI 26.09.2024  https://m.edsoo.ru/863e8436
Hyxneunossie kucnotsl. JJTHK u
PHK. Jlaboparopnas pabota
12 «I/ICCHCI[OBSHHGPHYKHI;I/IHOBHX 0.5 bubmorexa HOK
27.09.2024  https://m.edsoo.ru/863e6d5c
KHCIIOT, BBIICTICHHBIX U3 KJIETOK
Pa3IMYHBIX OPTraHU3MOBY
Crpoenue u ki ATO.
13 I[pr})/rne HyKqu)zIS{I/I;ITpI/I(I)OCq)aTH Bubnmorexa IOK
02.10.2024  https://m.eds00.ru/863e7540
(HT®)
CexBennpoBanue [JHK. Meroasl
14 FGHOMI/IKE TpaHCKJ;)[I/IHTOMI/IKI/IH bubmmorexa IOK
’ ’ 03.10.2024  https://m.edsoo.ru/863e7f4a
MIPOTEOMHKH
15 Mertoap! CTPYKTYpPHOU OMOI0THN bubmmorexa LIOK
04.10.2024  https://m.edsoo.ru/7f41c292
16 Tuns! knetok. IIpokapuornyeckas bubmuotexa [JOK
KJIETKa 09.10.2024  https://m.edsoo.ru/863e8436
CtpoeHne 3yKapuoTHYECKOM
17 kneTku. [Ipaktuyeckas pabora 0.5 bubmuotexa [JOK
«V3ydyeHue cBOMCTB KJICTOYHOM 10.10.2024  https://m.edsoo.ru/863e6d5c
MEMOpaHBI»
18 [ToBepXHOCTHBIN anmapaT KJIETKH bubmuoreka [JOK




11.10.2024 = https://m.eds00.ru/863e7540
OnHOMEMOpaHHBIE OPTaHOUIBI

19 kneTku. [IpakTuyeckas pabora 0.5 bubmuotexa [JOK
«3yueHne MBIKEHUS IIUTOILIA3MBI ' 16.10.2024  https://m.edsoo.ru/863e7f4a
B PACTUTEIHHBIX KIETKAX)

[TomyaBTOHOMHBIE OpPTraHOUIBI
KJICTKH: MATOXOHIPHUH, TUTACTHIBL.

20 Jlaboparopnas pabota 0.5 bubmmoreka [JOK
«HccnenoBanue mia3mMomnn3a u ' 17.10.2024  https://m.edsoo.ru/7f41¢292
JETINIa3MOJIH3a B PACTUTEIBHBIX
KJICTKaX»

21 HememOpaHHbIe OpraHOUIBI KIIETKH bubmmorexa IOK

18.10.2024  https://m.eds0o0.ru/863e8436
but6mmoreka [JOK

22 CTpoeHIe i QYHKINH 1pa 23.10.2024  https:/m.edsoo.ry/863e6dSc
CpaBHUTENIbHAS XapaKTEPUCTHKA

3 KJIETOK dyKapHoT. JlabopaTtopHas 0.5 bubmuotexa [JOK
pabora «3ydeHue cTpoeHus 24.10.2024  https://m.edsoo.ru/863e7540
KJIETOK PA3JIMYHBIX OPTaHHU3MOBY
ACCUMMJISTIHS U JIUCCUMIIISIIUS —

JIBE CTOPOHBI MeTaboam3Ma. Turbt
obOMmeHa BemecTB. JlabopaTopHas
24 paborta «I/I];lyquHe e BuGmnorexa [OK
N 25.10.2024 = https://m.edsoo.ru/863e7{4a
KaTaIATUIECKON aKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMUIa3bl
WJTU KaTajiasbl)»
DepMEeHTATUBHBIN XapaKkTe
25 peaiunﬁ KJ'IGTO‘IHOFOI?VIGTaé)OJ'II/ISMa. 0.5 bubmorexa [OK
06.11.2024  https://m.edsoo.ru/7f41¢c292

Jlaboparopnas padota «3yuenue




(hepMEHTATUBHOTO paCICTUICHUS
MEPOKCHA BOAOPO/IA B
PaCTUTENBHBIX U AKUBOTHBIX
KJIETKax»

2 benku-akTrBaTOpHI U OCIKH- bubmuotexa [JOK
MHTUOUTOPHI 07.11.2024  https://m.edsoo.ru/863e8436
27 ABTOTpOdHBIN THIT OOMEHa bubnuoreka [JOK
BEIIIECTB 08.11.2024  https://m.edsoo.ru/863e6d5c
but6mmorekxa [IOK
28 orocuTes 13.11.2024  https://m.edsoo.r/863¢7540
XemocwunTes. JlaboparopHas
29 paborta «CpaBHeHHE Hp(l))ueccms 0.5 Bubmmorexa [OK
14.11.2024  https://m.edsoo.ru/863e7f4a
(hoTOCHHTE3a U XEMOCHHTE3a»
AHa’poOHBIC OpraHu3MbL. Buibl
30 Oposxenus. JlabopaTopHas pabora bubmmoreka [JOK
«CpaBHEeHHE TIPOIIECCOB OPOKEHUS 15.11.2024  https://m.edsoo.ru/7f41c292
U JIbIXaHUS»
31 AspoOHBIE OpraHU3MBI. DTaIlbl bubmuorexa [JOK
HHEPreTUIecKOoro ooMeHa 20.11.2024  https://m.edsoo0.ru/863e8436
DHeprusi MeMOPaHHOTO TPATUCHTA
32 HpO”]li)OHOB. CHHpTe3 AT@pr£6OTa bubmmorexa IOK
. 21.11.2024  https://m.edsoo.ru/863e6d5c
npoToHHON AT®-cuHTa3bI
33 Peakiiuyu MaTpuyHOro CMHTE3a bubmorexa HOK
22.11.2024  https://m.edsoo.ru/863e7540
34 Tpanckpunuus — MaTpUYHBII bubmuotexa [JOK
cuate3 PHK 27.11.2024  https://m.edsoo.ru/863e7f4a
35 Tpaucndamnus u e€ sTansbl bubmmorexa IOK
28.11.2024  https://m.edsoo.ru/7f41¢292




36 KonupoBanue amunokucnot. Ponb bubmuorexa [IOK
prubocoM B OMocuHTE3€e OemKa 29.11.2024  https://m.edsoo.ru/863e8436
37 Opranuzanys reHoma y npokapuot bubmmorexa [JOK
U DYKapuoT 04.12.2024  https://m.edsoo.ru/863e6d5c
13 MonekynsapHble MEXaHU3MBI bubmuoreka [JOK
AKCTPECCHUU TEHOB Y AYKapUOT 05.12.2024  https://m.edsoo.ru/863e7540
Bupycbl — BHEKJIETOYHBIE (JOPMBI
19 YKU3HHU M O0JIMTATHBIE TTApa3UThI. 0.5 bubnuoreka [JOK
[TpakTrueckas padota «Co3nanue 06.12.2024  https://m.edsoo.ru/863e7f4a
MOJIEITA BUPYCa»
40 BupycHsle 3a00s1eBaHMs YelloBeKa, bubmuotexa [JOK
KHUBOTHBIX, PACTCHUN 11.12.2024  https://m.edsoo.ru/7f41c292
A1 HanorexHooruu B OMOJI0THH U but6mmoreka [JOK
MEIUIIHE 12.12.2024  https://m.eds00.ru/863e8436
. Bubnnorexa IIOK
2 AAHMIHCHHBII KT KCTIH 13.12.2024 https://m.edsg).ru/863e6d5c
bubmmoreka [JOK
3 Marpmastii citires JIHK 18.12.2024 https://m.edS(])_E)‘ru/863e754O
4| patom dispacnns epmanou sa 05 Ermorera L1OK
FOTOBBIX MHKPOIETIAPATAX 19.12.2024  https://m.edsoo.ru/863e7f4a
45 Jlenenune KIeTKU — MHUTO3 Brbmrorexa LIOK
20.12.2024 = https://m.edsoo.ru/7f41c292
Tune! knetok. Kapuokunes u
utokuHe3. JlaboparopHas pabota
46 jHa6Jnoz[eHHe MIfTozapB KHSTKax 0.5 bubmorexa [OK

KOHUYHMKAa KOpelTka Jyka (Ha
TOTOBBIX MUKpPOTpEnapaTax)»

25.12.2024

https://m.edso00.ru/863e8436




47 Perynsiuus »Ku3HEHHOTO LIMKJIA bubmuorexa [IOK
KJIETOK 26.12.2024 | https://m.edsoo.ru/863e6d5c
48 Opranusm Kak eJMHOE LEJI0e Bubmmorexa [OK
27.12.2024  https://m.edsoo.ru/863e¢7540
Tkanu pacrenwuii. JlTaboparopHas
49 pa60TaI:<I/I3yquHe TKaII-:efI ’ 0.5 bubmmorexa LIOK
N 09.01.2025 | https://m.edsoo.ru/863e7f4a
pacTeHui»
TkaHU )KUBOTHBIX U YeJIOBEKa.
50 Jlaboparopnas padota «13yuenue 0.5 bubmmorexa IOK
. 10.01.2025 | https://m.edsoo.ru/7f41c292
TKaHEH JKUBOTHBIX»
Opransl. CHCTEMBI OPraHOB.
51 H§60paT0pHa;1 pa60Tpa «3yuenwue 0.5 Bubmmorexa [OK
15.01.2025  https://m.edsoo.ru/863e8436
OpPraHOB I[BETKOBOT'O PACTECHUS
52 Ornopa Tena opraHu3MOB BuGmmorexa [OK
16.01.2025  https://m.edsoo.ru/863e6d5c
53 JIBr>KeHUE OPTaHU3MOB bubmmorexa LIOK
17.01.2025  https://m.edsoo.ru/863e7540
54 IIuranue opranu3MoB Bubmmorexa IOK
22.01.2025  https://m.edsoo.ru/863e7f4a
[IutanKre MO3BOHOYHBIX KUBOTHBIX.
55 [InmeBapurenpHas cucrema bubmorexa HOK
23.01.2025 | https://m.edsoo.ru/7f41¢292
YeIIoBeKa
56 JIpIxaHue OpraHu3MoB bubmmorexa LIOK
24.01.2025 | https://m.edso00.ru/863e8436
57 JIpIxaHue 1Mo3BOHOYHBIX KUBOTHBIX bubnmoreka [JOK
1 4eJoBeKa 29.01.2025 | https://m.edsoo.ru/863e6d5c
58 Tpancnopt BelECTB y OpraHU3MOB Bubmmorexa [OK
30.01.2025  https://m.edsoo.ru/863e7540




KposeHocHas cuctema

bubmuorexa [IOK

> HOSBOHOHHBIN AHBOTHRX H 31.01.2025  https:/m.edsoo.ru/863e7f4a
YeloBeKa
60 Briaenenue y opranusmos Bubmmorexa IOK
05.02.2025  https://m.edsoo.ru/7f41¢292
61 3anuTa y OpraHu3MoB bubmmorexa LIOK
06.02.2025  https://m.edsoo.ru/863e8436
62 NmmyHHasg cucteMa yenoBeka bubmmorexa IOK
07.02.2025  https://m.edsoo.ru/863e6d5c
63 Pa3gpaxuMocTh U peryisnus y bubmuotexa [JOK
OpPTraHu3MOB 12.02.2025  https://m.edsoo.ru/863e7540
I'ymopanbHas perynsanus u
64 Bli]ropr/IHHaﬂ (I:)I/ICZGMI; S>KUBOTHEIX U bubmorexa [OK
13.02.2025 = https://m.edsoo.ru/863e7f4a
YeloBeKa
65 ®opMBbI pa3MHOKEHHST OPTaHU3MOB bubmmorexa LIOK
14.02.2025  https://m.edsoo.ru/7f41¢c292
66 [TonoBoe pazMHOXkeHUE Bubmmorexa [OK
19.02.2025 = https://m.eds00.ru/863e8436
. but6mmorekxa [JOK
67 Meiios 20.02.2025  https://m.edsoo.ru/863e6d5¢c
I"ameTorenes. O6pazoBaHue 1
a3BUTHE MOJIOBBIX KJIETOK.
68 ?Ia6opaTopHaﬂ pabora «3ydueHue 0.5 bubmmorexa LIOK
21.02.2025  https://m.edsoo.ru/863e7540
CTPOEHHS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpeTapaTax»
69 NuauBunyanbHOE pa3BUTHE but6mmorekxa [JOK
OpraHU3MOB — OHTOTCHE3 26.02.2025  https://m.edsoo.ru/863e7f4a
70 3akiajKa OpraHoOB U TKaHEH U3 bubnmoreka [JOK




3apOJIBIIIEBHIX TUCTKOB 27.02.2025  https://m.edsoo.ru/7f41¢292
PocT u pa3zButre )XMBOTHBIX.

71 JlaGopatopnas pabora «BeisiBeHHe 0.5 bubmuotexa [JOK
MIPU3HAKOB CXO/ICTBA 3apO/IbIIICH 28.02.2025  https://m.edsoo0.ru/863e8436
MMO3BOHOYHBIX )KUBOTHBIX)

PazmHoxeHue u pa3BuTHe

7 pactenuii. JlaboparopHas pabota 0.5 bu6nuorexa [JOK
«CTpoeHre OpraHoB pa3MHOKECHUS 05.03.2025  https://m.edsoo.ru/863e6d5c
BBICILINX PACTCHUN»

7 Hctopus cTaHOBIEHUS U pa3BUTHUSA bubmuorexa [JOK
T€HETUKH KaK HayKd 06.03.2025  https://m.edsoo.ru/863e7540
OCHOBHBIE TIOHATHUS U CUMBOJIBI

74 reHetuku. JlaboparopHas pabora 0.5 bubmuorexa [JOK
«/Ipo3oduna kak 0OBEKT 07.03.2025  https://m.edsoo.ru/863e7f4a
TeHETUYECKUX UCCIIETOBAHUI
3aKOHOMEPHOCTU HACIEIOBaHUS
MpU3HAKOB. MOHOTHOpUIHOE

75 ckpemmBanue. [Ipakrruaeckas 0.5 bubmuoreka [JOK
pabora "M3y4yeHue pe3ynbpTaToB 12.03.2025  https://m.edsoo.ru/7f41¢c292
MOHOTHOPUAHOTO CKPEIIUBAHUS Y
npo3oduib”

76 [uTonornueckre OCHOBBI bubmuoreka [IOK
MOHOTHOPHIHOTO CKPEIIMBAHUS 13.03.2025 | https://m.edsoo.ru/863e8436

77 AHanu3upyrolee CKpeluBaHue. bubmuotexa [JOK
Henonnoe noMuHupoBaHue 14.03.2025  https://m.edsoo.ru/863e6d5c

UTHOPUIHOE CKPEIUBaHUE.
78 ﬁpamﬁqjcxaﬂ paIZS:TIa «3yuenue 0.5 bubmmorexa IOK
19.03.2025 = https://m.eds00.ru/863e7540

PE3yNbTaTOB TUTHOPUIHOTO




CKPELIMBAHUA y APO30(PUIIB»

79 [IuTonornyeckre OCHOBBI but6mmoreka [JOK
JUTUOPUTHOTO CKPEITUBAHUS 20.03.2025  https://m.edsoo.ru/863e7f4a
20 CrerieHHO€e HacleJ0BaHue but6mmoreka [JOK
MIPU3HAKOB 21.03.2025  https://m.edsoo.ru/7f41¢292
21 XpoMOCOMHast TeOpus bubmuotexa [JOK
HACJICACTBEHHOCTH 02.04.2025  https://m.edsoo.ru/863e8436
but6mmorekxa [IOK
82 Peneriia nosa 03.04.2025  https://m.edsoo.ru/863e6d5c
83 T'enoTun Kak LieJIOCTHASA CUCTEMA bubmorexa [OK
04.04.2025  https://m.edsoo.ru/863e7540
24 I'eHeTH4eCKU KOHTPOJIb PA3BUTHUSA bubmuotexa [JOK
pacTeHHIA, )KUBOTHBIX U YeJIOBEKa 09.04.2025  https://m.edsoo.ru/863e7f4a
25 MN3MeHUYnBOCTh NpU3HAKOB. Bribl but6mmorekxa [IOK
U3MEHYUBOCTH 10.04.2025  https://m.edsoo.ru/7f41¢292
but6mmorekxa [JOK
86 MozHHIKALTONHAS H3MEHHBOCTS 11.04.2025  https://m.edsoo.ru/863e8436
BapuauuoHHslii psia u
BapHaIOHHAsI KpUBasl.
JlaGoparopHas pabota
87 «I/ICCJI;GILOI;aHI/IS 3aKOHOMEPHOCTEM 0.5 bubmorexa [OK
B 16.04.2025 | https://m.edsoo.ru/863e6d5¢c
MOANGUKAITMOHHOW U3MEHYHBOCTH.
[TocTpoeHnne BapualiOHHOTO Psija
Y BapHallMOHHOW KPUBOW»
28 I'eHoTUNIMYECKas U3BMEHUYHUBOCTb. bubmuorexa [IOK
KomOnHaTuBHASI H”3MEHYMBOCTD 17.04.2025  https://m.edsoo.ru/863e7540
29 MyTanuroHHas U3MEHUYUBOCT. 0.5 bubmuoreka [IOK
[TpakTnueckas padbora «Mytanuu y 18.04.2025  https://m.edsoo.ru/863e7f4a




Ipo30¢G bl (Ha TOTOBBIX
MHUKpOTIIpenaparax)»

3aKOHOMEPHOCTH MYTAl[MOHHOTO

90 npoiiecca. JNUTeHeTHKa U BuGmnorexa [OK
I CHOMIKA 23.04.2025  https://m.edsoo.ru/7f41¢292
51 | putors cCommmmmennn 03 bubmmorexa LIOK
N 24.04.2025 | https://m.edsoo.ru/863e8436
POIOCIIOBHO
92 MeTtoasl MEIUIIMHCKON T€HETUKH bubmorexa [OK
25.04.2025 | https://m.edsoo.ru/863e6d5c
3HaYCHHE MEIUIIMHCKON TeHETHKHU
93 B IIPEJOTBPALLECHUN U JICYCHUU bubmuotexa [JOK
TeHETHYECKHX 3a00JIeBaHUM 30.04.2025  https://m.edsoo.ru/863e7540
YyelroBeKa
OCHOBHBIC TIOHSITHS CEJICKITUH.
94 JlaGopatopnas pabora «M3yuenue 0.5 bubmuotexa [JOK
COPTOB KYJbTYPHBIX PaCTEHUN U 02.05.2025  https://m.edsoo.ru/863e7f4a
MTOPOJT TOMAIITHUX KUBOTHBIX)
MeToabl CeIEKIIMOHHOM padOTEHL.
95 HaGOSaTopHaﬂL;I)aGOTa «II/)I3yquMe 0.5 Bubmmorexa [OK
. 07.05.2025  https://m.edsoo.ru/7f41¢292
METOJIOB CENIEKIIMH PACTCHUI»
OCTHDKEHHMS CEJIEKI[UN PACTEHHI 1
96 f(I/IBOTHBIX. HpaKTI/II‘lIeCKI;SI pabota bubmmorexa IOK
. 08.05.2025  https://m.edsoo.ru/863e8436
«IIpuBUBKa pacTeHUI»
97 ESEEJ?:SZI;P;?{’HH;Z:;::PfqzcKI/IX Brbmrorexa LIOK
14.05.2025  https://m.edsoo.ru/863e6d5¢c
pecypcoB
98 buorexHonorus kak Hayka u 0.5 bubmmoreka [JOK




OTpaciib MPOU3BOJICTRA.
[IpakTrueckas padota «3ydenne
00BEKTOB OMOTEXHOIOT I

15.05.2025

https://m.edsoo0.ru/863e7540

99 OcHOBHbIE HaNPABJICHUS ] bubnmoreka [JOK
CUHTETHUYECKOH OMOIOTUr 16.05.2025  https://m.edsoo.ru/863e6d5¢c
100 XpOMOCOMHAs U TeHHas | bubmuorexa [JOK
WH)KEHEpHs 21.05.2025  https://m.edsoo.ru/863e7540
101 MenumuacKkue OMOTEXHOIOTUN 1 2.05.2005
P i !
o | e |
HUE, CHCTeMaTH3aIus
Hlv ’ t 23.05.2025  https://m.edsoo.ru/863e6d5¢c
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 102 4 135
[MPOTPAMME '
11 KJIACC
KoJsun4yecTBo 4acos Jlara DJIeKTPOHHBbIE HU(POBHIE
Ne i/ Tema ypoka Konrposubusie  IIpakTuyeckue o0pa3oBaTe/ibHbIE
Bcero U3y4YeHHus
padoTsI padoTsI pecypchl
) DBoJtoloHHast Teopus Y. ] bubnmoreka [JOK
HapBuHa 02.09.2024  https://m.edsoo.ru/863e7f4a
) JIBMOKYIIIME CHIIBI SBOJIFOIIMUA BUIOB 1 but6mmoreka [JOK
o Y. [lapBuny 03.09.2024  https://m.edsoo.ru/7f41¢c292
3 Bboprba 3a cymecrTBoBaHmue, | bubmuoreka [JOK
€CTECTBEHHBIN U UCKYCCTBEHHBIN 05.09.2024  https://m.edsoo.ru/863e8436




oToop

DopMUPOBAHUE CUHTETHUECKON

but6mmoreka [JOK

4 TEOPHUH IBOJIIOLIUU 09.09.2024  https://m.edsoo.ru/863e6d5c
MAKPOIBOTIOLIA 10.09.2024  https://m.edso0.ru/863e7540

6 [TonynAnus — seMeHTapHast bubmuoteka [JOK
€IUHNUIIA 3BOJIIOINN 12.09.2024 | https://m.edsoo.ru/863e7f4a
3aKOH TeHETHYECKOTO PABHOBECHS

1 Macopmoan ptons Buaoress LIOK
(BbIABICHHE W3MEHIHBOCTH Y 16.09.2024  https://m.edsoo.ru/7f41c292
0co0el OHOTO BHIA)

g DnemMeHTapHbIe (HAKTOPHI bubmmoreka [JOK
IBOJTIOIINH 17.09.2024  https://m.edsoo0.ru/863e8436

9 Dddekt ocHoBarens. dpdekr bubmuoreka [JOK
OYTBUIOYHOTO TOPJIBIIIIKA 19.09.2024  https://m.edsoo.ru/863e6d5c

10 Murpauuu. 30501 nomyssiui: bubmuotexa [JOK
reorpaduueckas, OMOJIOrHUECKast 23.09.2024  https://m.edso0.ru/863e7540

1 EcrecTBenHsbIit 0TO0p — bubmuotexa [JOK
HAMPABJISIOMUN (HaKTOP IBOIIOIHH 24.09.2024  https://m.edsoo.ru/863e7f4a

. Bubnnorexa LIOK

12 Honoeoii o160p 26.09.2024 https://m.edsg).ru/7f410292
[TpucnocoOIeHHOCTh OPraHu3MOB
KaK pe3yJIbTaT MUKPOIBOIIOIUH.

13 Ha6§pa¥opﬂaﬂ pa6§Ta «I/ISy]‘-IIeHI/Ie 0.5 bubmmorexa LIOK

apoMop$030B U UANOATATITAIUN Y
pacTeHUi U KHUBOTHBIX)»

30.09.2024

https://m.edso00.ru/863e8436




[Tpumeps! nprcTIOCOOICHUH Y
OPraHW3MOB: MOP(OIOTUIECKHE,
(dbu3moIIOrNYecKue,
OMOXMMUYECKHUE, TOBEICHUECKHE.

but6mmorekxa [IOK

14 JlaboparopHnast pabota 0.5 01.10.2024  https://m.edsoo.ru/863e6d5c
«[IpucnocobneHus: OpraHu3MoB U
WX OTHOCHUTEIbHAS
11e71eco000pa3HOCThY
Bun, ero kpurepuu u CTpyKTypa.
15 Jlaboparopnast pabora «CpaBHEHHE 0.5 bubmuoreka [JOK
BUJIOB IO MOP(OJIOTHUECKOMY 03.10.2024  https://m.edso0o.ru/863e7540
KPUTEPHIO»
16 Crpykrypa Bita but6mmorekxa [JOK
07.10.2024  https://m.edsoo.ru/863e7f4a
17 BunooOpa3oBanue kak pe3ynbTaT bubmuotexa [JOK
MHUKPOIBOJIOLHH 08.10.2024  https://m.edsoo.ru/7f41c292
13 CBs3b MUKPOIBOJIIOLIUH 1 but6mmoreka [JOK
AMUAEMHOJIOTHH 10.10.2024  https://m.eds00.ru/863e8436
Makpo3BOTIOLIHS.
19 HanepomonorI:IquKHe METOEI bubmorexa [OK
14.10.2024  https://m.edsoo.ru/863e6d5c
W3Y4YEHHUSI SBOTIOIUN
20 Bbuoreorpapuueckue MeToab! bubmuotexa [JOK
W3Yy4YEeHUS IBOJIOIUN 15.10.2024 | https://m.edsoo.ru/863e7540
DOMOpHOJIOrHYEeCKUE 1
21 CpaBiI/ITeJIbHO-MOp(1)OJIOI‘I/IIICCKI/I€ Bubmmorexa IOK
17.10.2024  https://m.edsoo.ru/863e7f4a
METO/IbI U3YUYCHHSI IBOTIOIIUU
” MonekynapHO-TeHETUYECKHUE, bubnuoreka [JOK
OMOXMMHUYECKHE 1 21.10.2024 = https://m.edsoo.ru/7f41c292




MaTeMaTUYeCKUE METO/IbI U3YUCHHS
DBOJIIOLUU

OO1u11e 3aKOHOMEPHOCTH

bubmuoreka [IOK

23 IBOJTIOIINH 22.10.2024  https://m.edsoo.ru/863e8436
AnanTuBHas paauanus.
24 HzpaBHOMeprOCHTB I”;“IGMHOB bubmmorexa LIOK
24.10.2024  https://m.edsoo.ru/863e6d5c
ABOJIIOLIMH
)5 HayuHnble runoressl bubnuoreka [JOK
MIPOMCXOXKACHUS KU3HU Ha 3emiie 05.11.2024 | https://m.edsoo.ru/863e7540
2 JloHay4yHBbIE IPECTABICHUS O bubmuotexa [JOK
3apOKICHUH KU3HH 07.11.2024  https://m.edsoo.ru/863e7f4a
7 OCHOBHBIE 3Tallbl HEOPTraHUYECKOU bubmuorexa [JOK
3BOJIFOLUH 11.11.2024 | https://m.edsoo.ru/7f41c292
28 ['unoTessl 3apoKaCHUS KUZHU bubmorexa HOK
12.11.2024  https://m.edsoo.ru/863e8436
HcTopus 3emau 1 METOABI €€
uzyuenus. JlaboparopHas pabota
29 «I/I};queHHe u onicaHIz/Ie ’ 0.5 Bubnmorexa IOK
14.11.2024  https://m.edsoo0.ru/863e6d5¢c
MCKOMAEMBIX OCTAaTKOB APEBHUX
OpPraHU3MOB»
30 HauanbHble 3TaIbl OpraHndecKoin bubmuotexa [JOK
ABOJTIOIINH 18.11.2024  https://m.eds00.ru/863e7540
31 DBOJIIOLIHS DYKAPUOT bubmmorexa LIOK
19.11.2024  https://m.edsoo.ru/863e7f4a
OCHOBHBIE 3TaIlbl BOTIOIUU
1 PaCTUTENBHOTO MUpA. 0.5 bubmuoreka [JOK
[TpakTrueckas padota «3ydenue 21.11.2024 = https://m.edsoo.ru/7f41c292

0COOEHHOCTEH CTpOEHUS pacTeHUHN




Pa3HBIX OTACIIOB)

OCHOBHBIE 3Tanbl 9BOJJIIOIINHU

but6mmoreka [JOK

33 YKUBOTHOTO MUpa 25.11.2024  https://m.edso0.ru/863e8436
DBOIOIUS )KUBOTHBIX.

14 [TpakTrueckas padota «3ydenue 0.5 bubmuoreka [JOK
0COOEHHOCTEH CTpOEHUS 26.11.2024  https://m.edsoo.ru/863e6d5c
MO3BOHOYHBIX )KUBOTHBIX»

35 PazpuTue xu3Hu Ha 3emiie 1o spam bubnuoreka [JOK
1 TIepHoIaM 28.11.2024  https://m.edsoo.ru/863e7540
MaccoBbie BRIMUPAHUS —

36 9KOJIOTMUYECKUE Kll))mncm Bubnmorexa IOK

02.12.2024  https://m.edsoo.ru/863e7f4a
MPOILIOTO

37 CoBpeMEeHHBIN IKOJIOTUYECKU I bubmuoreka [JOK
KPHU3HUC, €ro 0COOEHHOCTH 03.12.2024  https://m.edsoo.ru/7f41c292

13 CoBpemeHHas cucrema bubmuorexa [JOK
OpPraHUYECKOTO MPOIIIIOTO 05.12.2024  https://m.edsoo.ru/863e8436

39 OCHOBHBIE CHCTEMaTHYECKUE bubmmoreka [JOK
IPYIIBI OPTraHU3MOB 09.12.2024  https://m.edsoo.ru/863e6d5c

40 AHTPOIIOJOTHS — HayKa O bubmuoreka [JOK
YeNOBEKe 10.12.2024  https://m.eds00.1u/863e7540

A1 PazButue npencraBieHuii o but6mmorekxa [IOK
MIPOMCXOXKACHUH YeJIOBEKA 12.12.2024 | https://m.edsoo.ru/863e7f4a
Mecto yenoBeka B cUCTEME
OpPTaHUYECKOTO MHPA.

4 JlaGopatopnas pabora «3yueHue 0.5 bubmuoteka [JOK
0COOEHHOCTEH CTpOEHUS CKelleTa 16.12.2024  https://m.edsoo.ru/7f41¢c292

YCJI0BCKa, CBA3aHHBIX C
IMPAMOXOXKIACHUEM)>




43

JIBHoKYILIME CHIIBI aHTPOIIOT€HE3a

bubmuorexa [IOK

17.12.2024  https://m.edso0o0.ru/863e8436
CooTHOILIIEHHE OMOJIOTHYECKHUX U
44 COLIMANIBHBIX (PAKTOPOB B Bubmmorexa IOK
19.12.2024  https://m.edsoo.ru/863e6d5c
aHTPOTIOTeHE3e
45 OCHOBHBIE CTaJUU AHTPOIIOTEHE3a bubmorexa [OK
23.12.2024 | https://m.edso00.ru/863e¢7540
46 [Taneorenernka u mMajeorecHOMHUKA Brbmrorexa LIOK
24.12.2024 | https://m.edsoo.ru/863e7f4a
47 DBOJIIOLHS COBPEMEHHOTO bubmmoreka [JOK
YelIoBeKa 26.12.2024  https://m.edsoo.ru/7f41¢292
UenoBeyeckue pachl.
43 [TpakTrueckas padota «3ydenue 0.5 bubmuoreka [JOK
AKOJIOTHMYECKHX aJanTaliuii 09.01.2025  https://m.edsoo.ru/863e8436
YeIIOBEKaY
49 MexIUCIUTIITMHAPHBIE METOIbI but6mmoreka [JOK
AQHTPOIIOJIOTUH 13.01.2025  https://m.edsoo.ru/863e6d5c
50 3apoxaeHUE U pa3BUTHUE HKOJIOTUN Bubmmorexa [OK
14.01.2025  https://m.edsoo.ru/863e7540
Metoasl 3kooruu. JI TOpHAs
51 paZo(;i <<;I3;qZHHe Meiizlil o 0.5 Bubmmorexa [OK
. 16.01.2025 = https://m.edsoo.ru/863e7f4a
AKOJIOTHYECKHUX HCCIICIOBAHMIN)
5 3HadeHrEe YKOJOTHUECKUX 3HAHUN but6mmoreka [JOK
IUTSL 9eJI0BEKA 20.01.2025 | https://m.edsoo.ru/7f41c292
bubmuorexa [IOK
>3 IKOJIOTHHECKHE pAKTOPSI 21.01.2025  https:/m.edsoo.ru/8638436
54 Abunortuueckue paxTopsl. CBeT Kak 0.5 bubmuotexa [JOK
HKOJIOTUYECKUH (PaKTop. 23.01.2025  https://m.edsoo.ru/863e6d5c




Jlaboparopnast pabota
«BrpIsIBICHHE IPUCTIOCOOICHHI
OpPraHU3MOB K BIMSIHUIO CBETa»

AbunoTtnueckue GpakTopbl.
TeMneparypa Kak SKOJIOTHYECKHI
dakrop. JlaboparopHast pabota

bubmuorexa [IOK

> «BrpIsIBIEHHE IPUCTIOCOOICHHI 0.5 27.01.2025  https://m.edsoo.ru/863e7540
OpPTaHHU3MOB K BIIHSIHHIO
TEMIIEPATYPhI»
AOGuotnueckue GhaKkTophI.
BrnaxxHOCTh Kak 3KOJIOTUUECKU I
56 (dakTop. JlaboparopHuas pabora 0.5 bubmuoreka [JOK
«AHATOMHYECKHE OCOOEHHOCTH 28.01.2025 = https://m.edsoo.ru/863e7f4a
pacTeHUH U3 pa3HbIX MECT
oOUTaHHS
57 Cpensl 0OuTaHUSI OPTaHU3MOB BuGmnorexa [OK
30.01.2025  https://m.edsoo.ru/7f41c292
58 buonorunueckue puTMsl Bubnmorexa IOK
09.01.2025 = https://m.edsoo.ru/863e8436
but6mmoreka [JOK
> PKHSHEHHEIC (POPMEI OPFAHH3MOR 13.01.2025  https://m.edsoo.r/863e6dSe
bubmuoreka [IOK
60 broieciie GaKTops: 14.01.2025  https:/m.edsoo.ru/863¢7540
3HavYeHHE OMOTHYCCKUX
61 B3aUMO/JICUCTBUH JJI5 bubmuoreka [IOK
CYIIECTBOBAHHSI OPTaHU3MOB B 16.01.2025  https://m.edsoo.ru/863e7f4a
cpene oOuTaHus
62 DKOJIOTHUYECKUE XapaKTEPUCTUKHI bubmuoreka [JOK




TOTYJISLIUN 20.01.2025  https://m.edsoo.ru/7f41c292
OcHOBHbIE MOKa3aTeNN MOMYJIALNN:
63 YUCJIEHHOCTb, IJIOTHOCTD o buomorexa LIOK
’ ’ 21.01.2025  https://m.edsoo.ru/863e8436
BO3pacCTHAs U MOJIOBAsi CTPYKTypa
OcHOBHbIE MOKa3aTeNN MOMYJIALNN:
64 POKIAAEMOCTD, IPUPOCT Telxiln ) bubmmorexa LIOK
’ ’ 23.01.2025  https://m.edsoo.ru/863e6d5¢
pocTta, CMEpTHOCTb, MUTpAIlUU

65 DKojoruyeckas CTpykrypa bubnuoreka [JOK
TTOTTYJISIIIH 27.01.2025  https://m.edsoo.ru/863e7540

66 JInHaMuUKa MOMYJIALUH U €€ bubmuotexa [JOK
perysus 28.01.2025 = https://m.edsoo.ru/863e7f4a

67 Kpusblie pocta 4nCI€HHOCTH bubmuorexa [JOK
nonyJsun. KpuBbie BBDKUBaHUS 30.01.2025  https://m.edsoo.ru/7f41¢c292
DKoJioruueckasi HuIla Buja.

68 Jlaboparophnast pabota 0.5 bubmuorexa [JOK
«[Ipucnocobnenus cemsiH 03.02.2025  https://m.edsoo.ru/863e8436
pacTeHUH K pacCEIICHUIO)

69 Bun kak cucrema nomynsiuit bubmorexa HOK

04.03.2025  https://m.edsoo.ru/863e6d5c

70 3aKOHOMEPHOCTHU MOBEJICHUS U bubmmoreka [JOK
MUTpalni )KUBOTHBIX 06.03.2025  https://m.edsoo.ru/863e7540

71 Coo00111€CTBO OpPraHu3MOB — but6mmorekxa [JOK
§)700)1 (S35 (0X] 10.03.2025 | https://m.edsoo.ru/863e7f4a

7 DKocucTemMa Kak OTKpbITast bubnmoreka [JOK
cucTema 11.03.2025  https://m.edsoo.ru/7f41¢292

7 Kpyrosopot Bemniects 1 moToK bubnuoreka [JOK
SHEpPIUU B IKOCUCTEME 13.03.2025  https://m.edsoo0.ru/863e8436

74 OcHoBHBIE TIOKa3aTeIN but6mmoreka [JOK




9KOCHCTEMBI 17.03.2025  https://m.edsoo.ru/863e6d5c
75 DKOJIOTHYECKUE TUPaMU/IbI Bubmorexa HOK
18.03.2025  https://m.edsoo.ru/863e7540
76 H3menenust cooOIiecTB — but6mmoreka [JOK
CYKIIECCUU 20.03.2025 @ https://m.edsoo.ru/863e7{4a
IIpupoaHbIe PKOCUCTEMBI.
77 QEofoTeMH 03€p U peK. BuGmmorexa [OK
. 01.04.2025  https://m.edsoo.ru/7f41¢292
DKOCHUCTEMBI MOpPEW U OKEAHOB
IIpupoaHbIe PKOCUCTEMBI.
78 QII()OEH:TGMH TYHJIp, JIECOB, CTENEN Bubnmorexa IOK
’ ’ ’ 03.04.2025  https://m.eds0o.ru/863¢8436
MyCTBIHb
79 AHTPOINOTr€HHbIE SKOCUCTEMBI bubmmorexa LIOK
07.04.2025  https://m.edsoo.ru/863e6d5c
Ypb6oskocuctemsl. [IpakTuyeckas
80 p560Ta «3yueHue Hinncaﬂne 0.5 bubmmorexa LIOK
08.04.2025  https://m.edsoo.ru/863e7540
ypOOIKOCHCTEMBI
3aKOHOMEPHOCTH (hOPMUPOBAHUS
81 OCHOBHLIXPBe.aHMo(f[eECTBI:/H?I bubmorexa HOK
10.04.2025 = https://m.edsoo.ru/863e7f4a
OpPraHU3MOB B 9KOCHUCTEMAX
MexaHu3Mbl BO3CHCTBUS
3arps3HEHUIN pa3HbIX THUIIOB Ha
82 Cy6IZ)pFaHI/I3M§HHOM Bubmmorexa IOK
’ 14.04.2025  https://m.edsoo.ru/7f41¢292
OpPraHU3MEHHOM, TIOMYJISIIIHOHHOM
Y 9KOCHCTEMHOM YPOBHSIX
23 buocdepa — olmieranerapuas bubmuotexa [JOK
00oouka 3emiaun 15.04.2025  https://m.edsoo.ru/863e8436
24 VYuenue B. . Bepnaackoro o but6mmoreka [JOK
ouocdepe 17.04.2025  https://m.edsoo.ru/863e6d5c




25 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmoreka [JOK
oumocdepsl 21.04.2025  https://m.edsoo.ru/863e7540
26 KpyroBopoTs! BemiecTs u bubmuotexa [JOK
OMOTCOXMMHUYECKHUE ITUKITBI 22.04.2025  https://m.edsoo.ru/863e7f4a
27 30HaAILHOCTH OHMOC(EPHI. bubmuoreka [JOK
OcHOBHBIE OMOMBI CYIITH 24.04.2025  https://m.edsoo.ru/7f41¢292
. bubmuorexa [IOK
88 Yetoffttugocts Gnochepst 28.04.2025  https:/m.edsoo.n/863e8436
29 DKOJIOTHUECKUE KPUZUCHI U X bubnmoreka [JOK
TPUYHHBI 29.04.2025  https://m.edsoo.ru/863e6d5c
90 Bo3aeiicTBue yenoBeka Ha but6mmorekxa [IOK
ouochepy 05.05.2025  https://m.edsoo.ru/863e7540
91 AHTpPOIIOT€HHOE BO3/IECTBHE HA bubmuotexa [JOK
PACTHTENbHBIN U KUBOTHBIN MUP 06.05.2025  https://m.edsoo.ru/863e7f4a
92 Oxpana npupoabl Bubmmorexa [OK
08.05.2025  https://m.edsoo.ru/7f41¢292
OCHOBHBIE IPUHIIUTIIBI
93 yCToﬁqHBoroppaal;HTm bubmmorexa IOK
12.05.2025 = https://m.edsoo.ru/863e8436
YeJI0BeYeCTBA U MPUPOJIBI
PanmonansHoe
94 MPUPOAOTNOIb30BAHUE U bubmuorexa [JOK
cOoXpaHeHHe OUOJIOTHYECKOTO 13.05.2025  https://m.edsoo.ru/863e6d5c
pazHo0Opa3zus 3emin
HHE 110 TEM
95 Sl\(jl(l)/lilll)lcfaBoem(?uHeﬁ I: eé bubmorexa HOK
15.05.2025 = https://m.edsoo0.ru/863e7540
pe3yIbTaThD»
96 O060061IeHne o TeMe bubnmoreka [JOK

«Makpo3Botonus u eé

19.05.2025

https://m.edsoo.ru/863e7{4a




pe3yabTaThD»

O06001IeHME 10 TEME

97 «I[IpoucxoxaeHue u pazBuUTHE 1 Bubmmorexa IOK
20.05.2025 | https://m.edsoo.ru/7f41¢292
’KMU3HU Ha 3eMiie»
O6o001menue mo Teme
98 «Hpolﬁ:xomneHHe yeJI0BeEKa — 1 bubmorexa [OK
19.05.2025  https://m.edsoo.ru/863e8436
aAHTPOTIOTCHE3)
O06001meHue mo Teme «IKOJIOTHUS —
99 HayKaHj) B3aUMOOTHOILICHUSX 1 bubmmorexa IOK
19.05.2025  https://m.edsoo.ru/863e6d5c
OpPTaHHU3MOB»
100 O6006menne o Teme «OpraHu3mbl | bubmmoreka [JOK
U cpesia OOUTaHUS» 20.05.2025  https://m.edsoo0.ru/863e7540
101 O6o006menue 1Mo TeMe «IKOJIOTHS | but6mmoreka [JOK
BUJIOB U TOMYJISALIUI» 22.05.2025  https://m.edsoo.ru/863e6d5c
102 O600menue mo Teme «buochepa — | bubmuorexa [JOK
rJI00aTbHAs YIKOCUCTEMAY) 23.05.2025  https://m.edsoo.ru/863e7540
OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

buonorus.10 knacc. ba3oBelit ypoBeHb. «JIMHMS )XU3HWY YICOHUK TS
ob1eo0pa3oBaTeNbHbIX yupexaeHuit aBropsl [laceunuk B. B., Kamenckuii A.
A., Py6mioB A. M. u ap. /Tlox pen. Ilaceunuka B. B. /: - M., IIpocBernienue.
2020. buonorus.11 knacc. ba3zoBslii ypoBeHb. «JIMHMS XKU3HW» YIEOHUK JUIsT
o0meobpazoBaTenbHbIX yupexaeHuit aBTopsl [laceunnk B. B., Kamenckuii A.
A., Py6mnoB A. M. u np. /Ilox pen. [laceunuka B. B. /: - M., IIpocBenienue.

2020.

METOIUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

1. buonorus (Bech mikonbHbI Kype B cxemax u Tabnunax) / A.}O.Monuesa.
M.: Dkcmo, 2015.

2. buonorus B Borpocax u oTBeTax. Brimyck 2. Meroauueckoe nocodue. —
M., ToBapuuiectBo HayuHbix uznanuii KMK, 2013.

3. buonorus. 6-11 knaccel. KoHCTIEKTHI ypOKOB: ceMHHApPhl, KOH(GEPEHIIUH,
(dhopMUpOBaHHE KIIOUEBBIX KOMIETeHIIUM / aBT. — cocT. U.H.®DaceBuy u ap. —
Bonarorpan: Yuurens, 2009. buonorus. 6-11 kiacchl: cekpeTsl

3¢ (PEeKTUBHOCTH COBPEMEHHOTO Ypoka/ aBT. — cocT. H.B.JIstmenko (v ap.). —
Boarorpan: Yuurens, 2014.

4. buonorus. 6-11 knaccel. KoHCIIEKTHI YPOKOB: ceMUHAPhI, KOH()EPEHIINH,



(dbopMHupoBaHHE KIIFOUYEBBIX KoMIteTeHnl / aBT. — cocT. I.H.dacesuy u mp. —
Boarorpan: Yuurens, 2009.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

1. «kEnunas xomnexuus Ludposbix ObpazoBarenbHbIX Pecypcony
(http://school-collection.edu.ru/).

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

(O8]

. http://ebio.ru/ - DnexTponHsbIil yueOHuK «buonorus.

4. http://bio-ximik.narod.ru/bio/bio.htm - cTpoeHue kieTox

)

. http://biokhimija.ru/lekcii-po-biohimii.html - Gnoxumus

o)

. http://evolution2.narod.ru/index.htm - sBosrOIIMS

~

. http://nrc.edu.ru/est/r4/ - Guonorudeckas KapTuHa MHUpa

o0

. http://planete-zemlya.ru/ - [1nanera 3emms
9. http://ecologysite.narod.ru/index.html - sxomorus

10. http://bio-nica.narod.ru/index.html - Guonuka





