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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMY mpeameTy «buosorus» (manee - Owojorvs) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepabHOI paboueii mporpaMMbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus u
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mMM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JIOJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYarolUXCsi U CTUMYJIHPOBaAHUEM
MHTEpeca K KOHKPETHOM 00JacTW HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIULIMHOM, SKOJIOTUEH, TICUXO0JIOTHEN, CHIOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHHE O
Heau M 3aJayax M3ydyeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAep KaHue, ero
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccam,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPAaCTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIEe pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOpasze KU3HHM, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
nmporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzaruu  TpedboBanuii PI'OC COO k 1IaHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
(GbOpMHpPOBAaHUM OCHOBHBIX BHUJOB Yy4e€OHO-MO3HABATEIBHOW  JIE€SITEIIbHOCTH
OOy4JaromMXcsi MO OCBOCHHIO COJEPKAHUS OMOJOTWYECKOTO O0Opa3oBaHHUS Ha
YpOBHE cpeaHero ol1iero oopa3oBaHus.

VY4eOusbiii npeamet «buonorus» Ha ypoBHE CpeHEro 00IIero oOpa3oBaHUS
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TeHETHUKH, CEJICKIIUU, ONOTEXHOJIOTUH, BOJTIOIMOHHOTO YUYCHHS U SKOJIOTHH.

Nzyuenne yudebHOro mnpeamera «buosnorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYalOLIMXCS K MOCIEAYIOIIEMY IOJIY4YEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEPKAHHSI COCTABIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, [OJIYYEHHBIX TIPU HU3YYEHHH  OO0YyYarOUIMMUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4YarOT pa3BuTHE. Tak,
paclIMpeHbl U YIIyOJeHbl OWOJOTMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepusiX, OpraHU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOXXHO HCIIOJIb30BaTh KAK OPUEHTHUPHI JUISA IOCIEIYIOLIErO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpenmery "buosorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLUUOHHBINM MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, BOJIOLMH OPraHMYECKOro Mrupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMH, aKTyalM3UPYIOTCS 3HAaHUS OO0y4arolUXci MO OOTaHUKE, 300JI0THH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnniii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
O0Oy4YaroMMHUCs OMOJIOTUYECKUX TEOPUIM U 3aKOHOB, UJIeW, IPUHIIUIIOB U MPaBUIL,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aClleKTaxX OMOJIOTHYeCKUX 3HaHuM. Jlis
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTENIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalla B COAECPKAHUU MPOrPaMMBbl
no OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM yYpOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHW3allid JKUBBIX CHCTEM pa3HOrO paHra M NPHOOPETEHHE YMEHHI
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu Mu3ydeHus ydeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO0 KaPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaIOMIMXCd C METOJAMH IIO3HAHMS >KUBOW MPHUPOJBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTMM U CHUHTETHYECKOW OWOJIOTHMH, MaJeOHTOJIOTHUH,
HKOJIOTUM);  METOJaMU  CaMOCTOSITEJIbHOTO  IMPOBENEHUS  OMOJOTHYECKHX
UCCeNoBaHUM B JjabopaTtopum M B mpupoje (HaOmoaeHue, H3MEepeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHMEe OOYyYalOIUMUCS  YMEHHUSIMH: CaMOCTOSATEIbHO  HAXOJUTh,
aHaJIM3UPOBaTh W HCIIOJIB30BaTh OMOJOTMYECKYI0 HH(POPMAIUIO; MOJIb30BaThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILIIEHUIO K OKpYXarolled NpupogHON cpene, COOCTBEHHOMY 370pPOBBIO U
3I0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npo@rIakTUKU MH(GEKIIMOHHBIX 3a00J€BaHU, MpaBUiia MOBEACHUS B MPUPOJE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepHU30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, pEIIaEMbIMH €10 MpoOjaeMamMH, METOIO0JOTruei
OMOJOrNYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCNEPUMEHTAIIbHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJACTUPOBAHUS OMOIOTHYECKUX
O0OBEKTOB U MPOLIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSAM; (POPMHUPOBAHUE IKOJIOTHUCCKOM,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 3/I0OPOBbSI
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOJHOTO M  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUI U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHUBUTyaIbHBIMA HHTEPECAMHU U IOTPEOHOCTSIMH PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHero oo0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelto).

OT6op opraHu3aroOHHBIX (HOPM, METOJIOB M CPEACTB OOyYECHHS OHWOJIOTUH
OCYIIECTBIISETCS ¢ YYETOM CHEIU(UKU ero COJASp KaHWs W HAINpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTO 00pa3oBaHMs B OpraHM3AIUAX  CPEIHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIbHBIM YCIIOBHEM MPU O0YYCHUU OHMOJIOTUM Ha YyriayOJIEéHHOM YpOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXcs B BBIMTOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEIOBATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOHBIX YCIOBUH.



COAEPXKXAHUE OBYUEHUA

10 KUIACC

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

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHass OuoJsiorusi — KOMIUIEKCHasi Hayka. Kparkas uctopusi pa3BUTHs
Ouonoruu.  buonormdyeckue HaAyKM M HM3y4yaeMble  MMHU  MPOOJIEMBI.
dyHIaMEHTaJbHbIEC, NPUKIATHBIE M IOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTUH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBszanHbie ¢ Ouonorueil. 3HadyeHUE OHOJIOTHH B
[IPAKTUYECKOM JEATEIIbHOCTA 4YEJIOBEKa: MEIULHMHE, CEIbCKOM XO35MCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JleMoHCTpanumn

[Toptpetsi: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. [apBuH,
V. I'apsen, I'. Mennens, B. U. Bepnanckuit, U. I1. I1aBnos, Y. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabnuupl 1 cxembl: «CBsi3b OMOJOTUM C JIPYTUMHU Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCcTeMbI U UX U3Yy4YeHHUE

JKuBble cucteMbl Kak mpenMer u3zydeHusi Ouonoruu. CBONCTBA >KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTh U LEIOCTHOCTb,
CIOXXHOCTh M YIHOPSAIOYECHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOpPTraHU3alus,
CaMOBOCIIPOU3BEEHUE, PA3IPAKUMOCTb, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOIYJISILIUOHHO-BUI0BOM, 9KOCHUCTEMHBIM
(buoreoneHoTnyeckuit), OuochepHniit. Ilporecchl, MPOUCXOAAIINEC B KUBBIX
cucremax. OCHOBHBbIE MNpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromime ,«uBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpPTraHU3AIUY.

N3yuenue xuBbIX cucTeM. Meroabl Ouonormdeckoil Hayku. HaOmromenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TiepeMeHHOU. IlnanupoBanue »skcnepumenta. [loctaHoBka u
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOpPKU M €€ JTOCTOBEPHOCTD.
Pa3Opoc B Oumonormyeckux mAaHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ynbTaToB. [IpyUuMHBI WCKaXXEHUST PE3yJAbTaTOB JKcrepumeHTa. [loHsTHe
CTATUCTHYECKOTO TECTA.

JdeMoHCcTpauu

Tabmuubl u cxembl: «OCHOBHbIE TpPHU3HAKU KU3HW», «buosornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI



npuposib», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpPraHoOB 4YEJIOBEYECKOro opranusman, «buoreornenos», «buocdepa», «MeTomapl
M3y4YEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME  JJisi  IPOBEICHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi KieTku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAMHUIA >KuBOro. Kcropus
OoTKpbITUs KiIeTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. IIneiinen, P. BupxoB). OCHOBHBbIE TMOJOXKEHUS COBPEMEHHON KJIETOUHOMU
TEOPUH.

MeTonbl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMM:  MHUKPOCKOTIHS,
xpomarorpadus, 3JeKTpodope3, METOJ MEUEHBIX aToMOB, AU(QepeHLnaTIbHOEe
LHEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
K1emoK. DIEKTpOHHAasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvnoe
(npudicuzneHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHS METOAOB MUKPOCKOIIUID.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIIpENnapaTbl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/I3yueHue METOAOB KJIETOYHOM OUOJIOTUH
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bona n e€ posib Kak pacTBOpUTENS, pearcHra, yd4acThe B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryJsiquu. MuHepaibHble BEUIECTBA KJIETKH, UX OMOJIOrHYecKas
posib. POJb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckne BelleCTBa KIETKUW. buonormyeckue mnonumepsl. benku.
AMWHOKUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl OelKOBOM MosieKysbl. [lepBuuHas
CTpyKTypa Oeika, MenTuaHas CBs3b. BTopuuHas, TpeTuyHasi, YeTBEPTHUUHAS
cTpykTypsl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonornueckue pyHkimuu 6eaKoB. [lpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH CcTpoeHHssT H  (U3MKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccubukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnimpans. MectoHaxoxaeHue u ouonornueckue Gpynkuun JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
kietke. [Jlpyeue wuyxneozuompugocpamovr (HT®P). Cexenuponanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKky, RPOMeoMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
cmpyKmypbol U OYHKYull OUOMONEKYN U UX Komniekcos. Komnviomepnolii ouzavin u
oOpeaHudecKull cunmes 6UOMONEKYL U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuel u cxembl: «llepuonuueckass TabavIla XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYNbl», «CTpoeHHE MOJICKYI
yrieBooB», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenne Mosekyibl ATOy.

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. Ctpoenne u QyHKIIUN KJIETKH

Tumnbl KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATIBHBIE 00Pa30BAHMSI KIIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3us, obneruénnas auddys3us), aKTUBHBINA (IIEPBUYHBII U BTOPUUHBIN
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

Hutomna3ma. [uto3omne. Llutockener. [IBmxenne nurormiazMbl. OpraHouasl
kieTkdn. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos ¢ IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [ onvoocu. Copmuposka bOenkos 6 annapame Ionvoxcu. TpaHcropt
BEIECTB B KJIETKE. Bakyonu pacturenbHbIx Ki1eToK. Kietounsliii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KIJIETKM:  MHUTOXOHJPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MHUTOXOHIpuM u tmuiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmumnogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. Momopnule benxu.

Anpo. OGosnouka siipa, XpOMaTHH, KapHoILia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpOMaTHUHA — THUCTOHBI. Jlunamuka s0epHOU 00040uKu 6 Mmumose. AHoephblil
MpaHcnopm.

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

JdeMoHCcTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTkm», «CTpoeHHe
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOW  KieTku», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnass padora «lccnegoBaHue IIa3MoONIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass padora  «l3ydeHue  JBMKEHHS  UUTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX TIporieccax. DepMEHTATUBHBIN XapakTep pPEakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUSI.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPhl M OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dotocunTe3a. CBeToBas u TeMHOBas daszpl. Pomoodvixanue, Cs., Cq. u CAM-munor
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BrusHue pa3nudHbX (HakTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHNE (POTOCUHTE3A.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIUPYIOIIME OaKTepuH, >Kene300aKTepuu, cepoOaKkTepuu, BOJOPOAHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpraHU3MBI. Oranbl ASHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTenbHbBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mpoiieccax ouosorndeckoro okucieHus. [{ukmnueckue peakmmuu. OKUCIUTEITEHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

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

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMen», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopnass pabGora «/3yueHue  KaTaaIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

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

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakuun mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HaciaeACTBeHHOW MHGoOpManun. [ eHeTHYeCcKuit
KOJ, €ro cBoucrTBa. TpaHckpunuusa — wmatpuunbli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ atanbl. Yuactue TpancnoptHeix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHuss o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApHUOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. I'mmores3a
ornepoHa (d. XKaxo0, XK. Mano). Monexynapuvie mexanusmvl 3KCnpeccut 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

Bupychsie 3a0oneBaHus 4enoBeka, >kMBOTHbIX, pactenuit. CITN], COVID-
19, conmanbHbIE 1 MEIUITMHCKUE TTPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u anaiuz oonvuiux maccugos («bigdatay)
CMpYKmMypHuIX Ouonocudeckux oannwvlx. Hanomexnonocuu 6 ouonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6earkos. Cnocobvt 00cmasku 1ekapcma.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. Wutepdaza uw  MuTo3.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuoibl UHTEpGa3bl.

Martpuunbiii cunares JAHK — permmkanuma. [Ipuanuner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rarionaHbli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lonoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX

npoueccel. Tunbl MuTo3a. KaproknHe3 U HUTOKMHE3. bruonorndeckoe 3HadyeHUe
MHUTO3A.

Perynsinuss MUTOTHYECKOTO IMKIIA KJIETKH. [IporpamMmmupyemasi KieTouHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuipl U cxeMbl: <«OKU3HEHHBIM IUKI KIETKW», «Mwuto3», «CTpoeHue
xpomocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpelIka JIyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpPOTIpenapaTaxy.

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIeTKaX KOHYMKA KOPEIITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U  JKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKJIECTOYHBbIC TPHUOBI, OJHOKIECTOYHBIE
BOJIOPOCIH, ApyTrue MpoTUCThl. KoJIOHUAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTe€ MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHuid. TuIBI pPACTUTENBHBIX TKaHEW: 0O0pa3oBaTeIbHAad,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacoIOkKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCUHUTENbHAs, MbIlleyHas, HepBHas. OCOOEHHOCTH CTPOCHUS, (PYHKIHA U
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

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

Onopa tena opranu3moB. Kapkac pactenui. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHyTpeHHHMH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUusAMH. lIutaHue XKMBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOUYHOE TNUIIEBapeHUe. lIuTaHne MO3BOHOYHBIX KUBOTHBIX. OTIEmbI
MUIIEBAPUTENBHOrO TpakTa. [lumeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MiIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHU3MOB. TpaHCIIOPTHBIE CUCTEMbI PACTECHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHON CHUCTEMBI IMO3BOHOUYHBIX XUBOTHBIX. PaboTta
ceplla v €€ peryJisius.

Brigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
KUBOTHBIX. CoOKpaTtutenbHble Bakyonau. Oprasnel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b IOJIOCTH T€Ja C KPOBEHOCHOM U BBIIEIUTEIBHON cCUCTEMaMU. Brienenue y



MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuii M UUCTHI MPOCTEHINMX. 3alUTa Yy MHOTOKIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerupUIecKuit
UMMyHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
bepner, C. Tonerasa). BocrianmurensHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte UM perymsiuus y  OpraHu3moB. Pasznpaxummocts y
OJIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3zgpakuMoCcTh W perymdanus y
pacTeHuii. PocToBBIE BEIIECTBA U UX 3HAYECHUE.

HepBHas cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pedinexc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX W YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBsA3b HEPBHOW M SHIOKPUHHOM cucTeM. [ umnoTtanmamo-runoduzapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKoMbIX», «TkaHu pacteHuit», «KopueBbie cuctembry, «CTpoeHue cTedIsy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEJIET 4YeOBEKay,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxka», «Mplmeunas  cucremay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHUE MBIIIIbDY,
«Ammynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«Ctpoenue mniaHapum», «BHyTpeHHee CTpoeHHe I0XkKAEBOro 4epBs», «HepBHas
cuctema poeio», «HepBHas cucrema ssrymkm», «HepBHas ~— cucrema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.



OOopynoBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnapaTsl OJHOKIETOYHBIX
OpraHU3MOB, MUKpPONPENApPaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHUM pas3HbBIX OTACJIOB, BIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJIOBEKa,
00OpyIOBaHUE JJISl IEMOHCTPALlMK TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTEHUH,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTU JETKUX, MEXaHU3Ma
JIIXaTEJIbHBIX JBUKEHUHN, MOJIETTU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEe paCTCHHI.

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTECHHS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpraHu3MoB: Oecriosnoe (BKIIOUas BETreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeno3a. [losenenune xpomocom B Meno3e. Kpoccunrosep. bruonornueckuii cmMbICi
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y >kuBOTHBIX. [10JIOBBIE KeIe3bl.
OOpazoBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CiepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHE U 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CHocoObl
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBryaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyua mopgoecenoe u mooenu mopghozenesa. Craaun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JAPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEU U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BrusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHOJOrMYeckoe 3HAYEHHUE MPSAMOrO0 M HEMPSIMOTro



pPa3BUTHS, UX PACIPOCTPAHEHUE B Ipupoae. Tumbl pocta KUBOTHBIX. DakTophl
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxenue u paszputue pacteHuil. ['amerodutr m cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3mbl peryJisilud OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrmosoro
pasMHOXeHUsA», «Pa3zMHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHUE HBIJICHBDY,
«Pa3MHO)eHue TuapbD, «Menosy, «XpoMocoMbly, «I'amerorenesy», «CtpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOAOTBOPEHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJIOJIBHBIX U JBYIOJIbHBIX pacTeHUN», « KU3HEHHBIA ITUKII
MOPCKOM  KamyCTbD», <«JKU3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

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

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckasi padora «BrplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopuasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUSI BBICIIUX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJeICTBEHHOCTHM W HM3MEHYHMBOCTH
OPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUH
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE€ TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.



OCHOBHBIE ~ METOJIbI ~ TEHETUKH: THOPUIOJOTUYECKHM,  I[UTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

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

Tabmuibl 1 cxeMbl: «MeToIbI TeHeTUKIY, «CXEMBbI CKPEIITUBAHUSI.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETHUUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

eAMHO00pa3usl ruOpUI0B NepBoro nokojaeHus. [Ipasuino gomuHupoBanus. Bropoit
3aKOH MeHaens — 3aKOH pacllIeIVIeHUs NPU3HAKOB. lluTosiormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ unores3a YyucToThl raMer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre npu3HaKoB MIPU HEMTOJIHOM JTOMHUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacleJoOBaHUsI ~ Mpu3HakoB.  lluTonmormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpeILBaHUS.

CuerieHHOe HacieaoBaHue npuszHakoB. Pabotsl T. Moprana. CuersieHHOe
HACJICJOBAHUE TE€HOB, HAPYILICHHE CLETUICHUS MEXIAy TIeHaMH. XPOMOCOMHAas
TEOPUs HACIECACTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAECICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucremMa. [neoTponusi — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBI aJulenu3M. B3anMoAenCcTBUE HEAUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lomumepus.

['eHeTYeCKUl KOHTPOJIb PA3BUTHs PACTECHUM, JKUBOTHBIX W 4YEJIOBEKA, a
TaKKe (PU3MOJOTMYECKUX TMPOIECCOB, MOBEACHHUS M KOTHUTHUBHBIX (YHKLIHM.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHUCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

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

Tabmumpt n cxembl: «IlepBoiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Menpnens», «AHanu3upymollee CKpemuBaHuey, «HemonHoe noOMHUHUpPOBaHHEY,
«CrernyieHHOE HAcleOBaHUWE MPHU3HAKOB y Apo3odmib», «['eHeTnka momay,



«Kapuotun uenoseka», «Kapuotun gpozodpuins», «Kapuorum nruisn,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPAcCHICIUICHUS MPU3HAKOB, MOJEIb s
JICMOHCTpallUM 3aKOHA HE3aBUCHMMOIO HACJIEIOBAHUSA NPU3HAKOB, MOJIENb JJIs
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IlpakTnueckass padora  «/3ydeHue  pe3yJdbTaToB  JUTHOPHIHOTO
CKpEIIMBaHUA Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  ¢GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

Moaudukanuonnass U3MEeHYUMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psin u BapuanmonHas kpubas (B. Moranmncen). CpoiicTBa MoAMGUKAIIMOHHON
W3MEHYUBOCTH.

['eHoTUIIMYECKAss N3MEHUYNBOCTh. CBOMCTBA FT€HOTUIMMYECKOM U3MEHYMBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHas M3MEHYMBOCTh. BuUIBI MyTaluii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
HUToIIa3MaTuyeckue Myrtanuu. CoMaTUYeCKUE U MOJOBble MyTanuu. [IpudnHb
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BJIUSHUE HAa OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAI[MOHHOTO TpoIecca. 3aKOH TOMOJIOTHYECKUX PII0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHYMBOCTH U
HACJIEJCTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx akmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2SAHUIMOS.

JdemMoHcTpanuu

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

Tabmuubr w  cxembl: «Bumpl wu3mMeHumBoCcTHY, «MoaudukamoHHas
U3MCHYHUBOCTHY, «KomOnHaTuBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YEIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOW».

IIpakTuyeckass padora «Mytamuu y Apo3o¢uiasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas mporpamMma HMCCIENOBaHUS T€HOMA
yejaoBeka.  Meroapl  M3yYeHMsT T€HETUKH  4YEJOBEKa:  I'€HEAIOTMYECKHUM,
OJM3HEIOBEIH, IIMTOr¢HETUYECKUH, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE TreHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HM ¢ HACNEACTBEHHOM MpPeapacroioKeHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE acHEKThl UCCIEIOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarollen cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUsIM.

JemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToNbl U3y4YEeHHS] TE€HETUKHU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTuKanyss W CEJEKUHUs. 3apOXKICHUE CENEKIMH U JIOMECTUKAIINH.
VYuenne H. WM. BaBumoBa o IleHTpax mnpoucxoxkaeHUsS U MHOTO00pa3us
KYJbTYPHBIX pacTe€HUM. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTHMYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metoasl cenekImoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
WHMBUAYaJIbHBIN. Otanbl ~ KOMOMHAIIMOHHOW  CEJIEKIIUH. HcnbiTanne
npou3BoAMTENed MO TOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIIBIO OIIEHKH
¢dbeHoTHa TOTOMCTBA U OTOOP IO FeHOTHUITy ¢ momotIbio aHanm3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJI  CEJEKIMOHHOM  paboThl.
PannanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypPHBIX



¢opm opranusmoB. Mcnonp3oBaHWE TEHOMHOTO pPEJAKTUPOBAHHUA W METOJOB
pexomOuHaHTHBIX JIHK 11t momydeHust iCX0THOTO MaTepuaia Jjisl CEIeKITUU.

[Toyuenue HOJIUIIIIONIOB. BuyTpuBugoBas ruOpuaAn3aIys.
bnu3kopoACcTBEHHOE — CKpelMBaHWe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, WiW ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKINN PACTEHUI U )KUBOTHBIX. «3€1€Has
Dpesonioyusy.

CoxpaHeHre U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH U1 CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. JH3yuenue, coxpanenue u  ynpaejieHue
2eHemUYeCKUMU pPecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax YIYUUeHUs. CYUecmeyioumux U coO30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoeli U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauun

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

Tabnuib! u cxembl: «L{eHTpBI TPOUCXOKIEHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH FOMOJOTUYECKHX PSIOB B HACIEACTBEHHON HM3MEHUMBOCTHY,
«Metogpl cenexkunmn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlabopaTopHasi padora «/3yueHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

Ikckypeuss «OCHOBHBIE METOAbl M JOCTHKEHHUS CEJIEKUUH PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1AOOPATOPHIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHoy0rust ¥ CHHTeTHYECKAsI OMOJIOTUA

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKAaHEBbIE
KYJBTYPBHI, MUKPOOPTaHU3MBbI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEeXHONOTHS:  XJeOoNeueHue, TMOIyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHoJsioruii. [Ipon3BoACcTBO O€nKa, aAMUHOKUCIOT U BAUTAMUHOB.

Co3naHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI T€HOMOB C LIEJIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCHHTETHUECKUE MTYTH.



Kinerounasa unxeHepus. MeTonbl KyJIbTypbl KJIETOK U TKaHEW PACTEHUU H
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUsi W COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOJUKIOHAIbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCcOMHass W Te€HHasg WHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pexkomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  WH)KECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas mudposas meaunuHa. [11[P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEel COoueTaHWEM TEXHOJIOTHM TPEXMEpHOro OMompuHTHHTa U ckaddonaunara
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C LEJIbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXAHU3MOB
dbynkuuonupoanusi PHK-comepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
MIPOU3BOACTBEY, «KieTouHas nHxKeHepus», «I eHHast HHXXEHEepUs».

JlabopaTtopHnasi pabora «/3yyeHue o0bEeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloydyeHre MOJOUYHOKHUCIBIX TPOTYKTOBY.

Jkckypeusi «bHOTEXHONOrMsT — BaKHEWINas MPOU3BOIAUTENbHAS CHUiIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE IBOJIONMUOHHBIX INPeEACTABJICHUHA B
Oonosioruu

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napsuHU3Ma. JKu3Hb U Hay4dHas nesTenbHocTh Y. JlapBuHa.

JIBrKy1Me CUJTbl 3BOIIOUMH BUIOB 110 Y. J[apBHHY (BbICOKasi HUHTEHCUBHOCTh
pa3MHOXKEHHS OpPraHM3MOB, HACIEACTBEHHas HW3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).



Odopmienne cuaTeTnueckorr Tteopuu sBomonmu (CTD). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAsE Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU ECTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpaIMuA

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

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCTIOCOOJIEHU y pacTeHuii U >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (GopM
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI MABMXKYIIMX CHJI 3BOJIIOIUI,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsuus Kak 3jeMEHTapHas eIMHHIA 3BOIOLNH. COBpEMEHHBIE METO/IbI
OLIEHKM TEHETHYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiuuid. V3meHeHue
reHo()oH/a TOMyJALMA KaK »3JIEMEHTApHOE DBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOpbl (ABMXKYILHUE CHJIBI) JBOJIONMH. MyTallMOHHBIHN
npouiecc. KomOunatuBHas wu3MeHUHMBOCTh. J[lpeld reHOB — ciydaiiHbie
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. OQdext
ocHOBaTend. IDggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuiecKo2o
paznooobpazus: npudunsl u cieocmsus. llposenenue s¢pgpexma Opeiigha 2enog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii oTOOp — HampaBisiomuii ¢gakrtop sBomonuu. DopMbl
€CTECTBEHHOTO  O0TOOpa:  JIBWXKYIIMM, CTAOMIM3UPYIOIIMMA,  pa3pbIBaIOIINN
(nm3pynTtuBHbIi). IlomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHKPOIBOJIOLUH.
Bo3HukHOBeHHE ~ MpPUCNOCOOJIEHUH y  opranm3MoB.  Apomopdo3bl U
yuanoanantauuu. [lpumepsl npucnocoOieHuil y opraHu3MoB: Mop(dosornyeckue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOIOIMH. M3omsmus — xiroueBod ¢akrtop BuaooOpazoBanus. Iyt u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTpUUYECKoe (reorpaduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIonIM3anus,
rubpuanzanys). JJIuTenbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIONMOHHONM OHOJOTMKM B pa3padOTKE HAy4YHBIX METOJIOB
coxpaHeHusi 6ropazHo00pa3usi. MUKPOIBOMIONMS U KOIBOIIOIMUS Mapa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

[Toptpets: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHass HM3MEHYMBOCTBHY», «llomymnsimonHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKkoHa Xapan—BaiinOepray, «/Buxymme
CWJIbl ABOJIIOLUN», «IKOJIOTMYECKass M30JSUUs MONYJALHNN CeBaHCKOU (openmny,
«leorpaduueckass M30JAIUS  JUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «llomynsiliMOHHbIE BOJIHBI YUCIEHHOCTH XUIIHUKOB U XKEPTBY», «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbHblii MenaHu3mM», «JKuBble UCKoraembie», «[IOKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue aaanrauuny, «lIpucnocoONeHHOCTh OpraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «CrnocoOwsl BugooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumnouasl pacteHui», «KamycrHo-peneunsiii ruopu.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi paGora «BpIsBIeHHE W3MEHYHBOCTH Yy OCOOEH OJIHOTO
BHUJIAY.

JlaGopaTtopnasi  paGora  «lIpucmocoOneHuss  OpraHu3MOB M HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTopnasi padora «CpaBHeHHWE BHIOB IO MOP(OIOrHIECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

MeTtonbl  uM3ydyeHHUS MaKpOdIBOMOIUHU. [lajmeoHTONOrMYeCKHe  METO[bI
uzydeHus: oHBomonuu. Ilepexonneie ¢GopMbl M (PUIOTEHETUUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yudeHus sBodronuu. CpaBHeHHe GIOpBl U
(dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue obGmactu 3emun. Bumbi-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl M aTraBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOr€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3BoJonMK. AjanTuBHas paauanus. HepaBHOMEPHOCTH TEMIIOB
HBOJIIOLU Y.

JleMoHCTpanumn

[Toptpets: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTCHETHUECKUN DS/ JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Pununodurtsr»y,  «CemeHHbIE
NanopoTHUkn», «buoreorpapuueckne 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penuktel»y, «HavanpHble cTagud SMOPUOHAIIBHOTO PAa3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBbIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0OpHI YEJIOBEKa W INMUMIaH3e», «laBHBIE
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apO’KICHUS KU3HU U €€ ONpOBEpKeHHE ornbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IpoucxoxaeHue >ku3Hu U aCTPOOUOIOTHS.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [Lmanerapuas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB W3 Heopranndeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue monuMepoB U3 MoHoMmepoB. KoanepsarHas rumoresa A. M.
Omnapuna, TumoTe3a nepBuyHOro Oynpona JIx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

HUctopust 3emumn U MeroAbpl €€ wu3zydeHus. lckomaemble OpraHU4ecKue
octaTkd. ['eoxpoHomoruss u e€ wMeronapl. OTHOcUTENbHass H  aOCOIIOTHAS
reoXpoHOoJorus. I'eoXpoHoIornuecKas mKaia: 30Hbl, 3pbl, IEPUOJIBI, STTOXH.



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
NEPBBIX KJIETOK. DBOMIOLUSA MeTabonn3Ma. BO3HUKHOBEHHE NEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYycOB. lIpoucxoxkaeHne MHOTIOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUW U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHrne IBETKOBBIX
pPacTCHUM.

OCHOBHBIE 3Talbl 3BOJIIOLHUHU KUBOTHOrO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntul. [lpuHnun xmoyeBoro apomop@dosa. OcBoeHue O€CO3BOHOYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emMje MO »paM U MepuoiaM: apxeu, MPOTEPO30i,
nmajgeo30i, Me3030M, KaitHO30¥. OOm@as XxapakTepucThKa KiIuMara |
re0JIOTHYECKUX TpoueccoB. llosiBieHHE M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6nopasHooOpas3usi Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKUE TPYNIbI OPTraHU3MOB.

JemoHcTpanuu

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

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YUYCHHUIO CaMO3apoXKJIeHUsl Xu3HuW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  H3BONIOUUN», «['€OXpoHOJIOrMYecKass  IIKajay,
«HauanpHbIe 3Tarbl OPraHUYECKON IBONIONUNY, «Cxema 00pa3oBaHUSI DYKapHUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosbl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHuorokierounbsle Bogopocan», «Mxm», «IlanoporHukm», «I'onocemeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
mMupa», «Apomopdo3sl KHUBOTHBIX», «lIpocreiimme», «KuiedHonoaocTHeiey,
«IInockue 4EepBUY, «UEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,



«IIpecmbikaromuecs», «lItuuspy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou spe», «Pa3BuTHE )KU3HU B NMPOTEPO3OMCKON 3pe», «Pa3BuThe KU3HU B
IIaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BJIAKHBIE MPENApaThl KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPTraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o u3y4eHuto abMOT€HHOTO CHHTE3a OPraHUYECKUX COETMHEHHUM B
NepBUYHON aTMocepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTnueckass padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurunosHele
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO 4en0BeKa ¢ JKUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

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

OCHOBHBIE CTaJMM aHTpOIOreHe3a. PaHHHME 4YenoBEKOOOpa3Hbie O00E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TMOHTHJIBI — OOIHE TPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U
JroJie. ABCTPaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YUenoBeK yMenbli, repBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a mnpenensl  Adpuku. YenoBexk reiaenbOeprckuii — - 0OMME  MPENoK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro0. YeloBeK HEaHAEePTAIbCKUN
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTa. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TaneoreHeTrka M NajgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO YeloBeKa. EcTecTBEHHBI OTOOpP B MOMYJNSLMSIX
yejaoBeka. MyTalmoHHBIN mponiece u nosumopdusm. llonynsaimoHHbIE BOJIHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. I[loHsatue o pace. bonpmme pacel: €BpONeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3uarcko-amepukaHckas). BpeMss u myTH paccesieHHs 4YelIOBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K pa3HbIM YCIOBUSIM OKpYXKarolleld cpeabl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiuiiHapable  MeTobl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJIAIUi. bruoconuanbHble UCCAEHOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabmuiel U cxeMbl: «MeToIbpl aHTPOMOJOTHIY, «I 0JJOBHOH MO3T UeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKeNeT dYeloBeKa M CKEJNeT IIMMIIaH3ey,
«PynuMeHTHI U aTaBU3MbBDY, «J|BUXKYIIIUE CUIIBI aHTPOIIOTEHE3a), « IBOJIIOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABcTpanonutTek», «YenoBek  ymenwlit»y, «YenoBek
NPSIMOXOIAIINIY, «JleHncoBckuil yenoBek» «Heanaepranbubny, « KpoMaHbOHIIBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHN YEIIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U  OUOJICHCKUMM CIOKETAMHU TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu Hax0I0K HCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena uYeloBeKa M uepena MIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
ITUMITaH3€e, MOJIEJIN TOpca MPEIKOB YeIOBeKa.

JlaGopaTopnasi padora «l3yueHne o0cCOOEHHOCTEW CTpPOEHHUS CKeJeTa
YeJI0BEKA, CBSI3AHHBIX C MPSAMOXO0KICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJal TN YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HAOPTraHU3MEHHBIX CUCTEM C OKpY:Kaloe cpenoii

3apoxaeHue U pazButue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMU HayKaMHU.



Metonsl sxonoruu. I[loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKpY’KaroIIEH Cpe/ibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBIIH.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYPbI U 3KOJIOTMYECKOM IPAMOTHOCTH HACEJICHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, H. A. Cesepiios, 2. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpr u cxemsl: «Pazgensl skonorum», «Metoasl skonorum», «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPeIbI».

JlabopaTopHas padora «3yuenue METO/IOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl u cpeaa 0OMTAHUA

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIoTHUecKuX (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHnTHOCTh. DBpUOUOHTHBIE W CTEHOOHMOHTHBIC
OpraHU3MBbl.

AbGuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuid (axrtop. JleicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIMIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIICHHIO K cCBeTy. CHUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskojorumdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. I[lpucrnocobnenus pacTeHHil K
noJiIepKaHuio BoJgHoro OanaHca. Knmaccudukamusi pacTeHH 1O OTHOIIEHHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rilyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Duzuko-xumuyeckue
O0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHus OpraHu3MOB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJM4yHble PUTMBL. [IpHUCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

XKuznennole Qopmbl opranusmoB. [lonstne o Ku3HEHHON (opme.
XKuznennole POpMBbI pacTEHUN: AepEeBbs, KyCTAPHUKU, KYCTAPHUUKU, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, cUMOUO03 U ero (opmel. [lapasutusm, koornepaus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpaIMuA

Tabmuubl u cxembl: «Jkonorudyeckue Qaxrtopb», «CBETOBON CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DuU3noNOrHUEecKUe aaanTaluu
KUBOTHBIX», «Cpeabpl O0OWTaHUS OpraHu3MoB», «buoIOrMYECKHEe PUTMBIY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTUYECKUX (PaKTOpoB, repdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTECHUSI, repOapuu U KOJUICKIIMHU TETUIOJIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHull, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeiax,
repObapud M KOJUICKIIMM PACTEHUN U JKUBOTHBIX, OOJIAAlONIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKITUU DPACTCHHM W >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpIisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Jkos10rust BUA0B U NMOMYJISAIMH

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIIUY. [Honynsiius Kak
Oounonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpenbl, Pu3ndecKux 6apbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKa3aTeIW MOMYJISIIUU: YHCICHHOCTb, IUIOTHOCT,



BO3pDaCTHAasi M IIOJIOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JlnHaMUKa MOMyJAIUMUA U €€ Perydaiud. bUoThdeckuil MOTEHIMAT IMOMYJISLNH.
MoaenupoBanre TMHAMHUKHA TONYJIsiuU. KpuBble pocTa YMCIEHHOCTH TOMYJISIINAM.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUIOB (I- U
K-ctparerun).

[Tonarue o0 sKoJorMYEeCKOW HUIe BHaa. MectooOuTanue. MHoromepHas
Mozeib 3Kosiorndeckon HumM JIx.M. XartumHcoHa. Pa3mepbl 3KOJIOrMYECKON
Hui. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

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

3aKOHOMEpPHOCTM TIOBEJICHUSI W MUrpaluid >KUBOTHBIX. buonormueckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXxembl: «JKOJOTHYECKHE XapAKTEPUCTHKU TOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasinun», «CKOpPOCTh  3aceleHUsT MOBEPXHOCTH  3€MJIM  Pa3IuYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckoit Humm k. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIMN YKUBOTHBIX.

JlaGopaTopnasi pabora  «IIpucmocoOneHus ceMsH  pacTeHHH K
PacCeNICHUIO».

Tema 9. Ikos0rust co00IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBS3M MeEXIy
OpraHu3MaMu B OUOIIEHO3E.

OkocucrtemMa kak oTkpbiTasi cucrema (A. JIx. TeHncnu). OyHKIMOHAJIBHbBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OIOKHU
skocucteM. [TouBsl U Wbl B 3kocucTeMax. KpyroBopot BeeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTUH.

Junamuxka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTPOINOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIIECTB.



[IpupoaHble 3KOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmembl Mopeti U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONIOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [‘opojackas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormueckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC SHEPTUU U BEHIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcybOpeaHu3MeHHOM, OP2aAHUSMEHHOM, HONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMBUs.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptpert: A. JIx. Tencnu.
Tabmuubt u  cxembl:  «CTpykTypa  OuoneHo3a»,  «DKOCUCTEMA

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHAIbHBIC
TPYNIIBl OPTaHU3MOB B 3KocucTeme», «KpyroBopoT BemiecTB B IKOCHUCTEME,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas nupamuaa OMOMacchly, «IKOJIOTHUECKas MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPruM B arporieHo3e», «[Ipumepsr ypboskocucTem.

O6opynoBanue: repoapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia ITHII !
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
KOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopnasi paGora «l3ydeHue pazHOOOpa3usi MEJIKUX [MOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypeHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYypeHsl «IJKCKypcHsl B arposkocucteMmy (Ha Iojie WiIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TI€ CYIIECTBYET WIIH
CyILECTBOBaJIA KM3Hb. PazBuTHe npejacTaBieHuili o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ cocran. Kusoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChepbl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. IlonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMUYECKHUE JIeca, BRICOKOTOPhs. KiinMar, pacTuTenbHbIi U )KUBOTHBIH
MUp OMOMOB CYIIIH.

Crtpyktypa u QYHKIHS )KUBBIX CUCTEM, OI[EHKAa UX PECYPCHOTO MOTEHIMANIA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B mpupose», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boabl B mpupoae», «OcHoBHble OMOMBI cymmn», «KimMarnueckue
nosica 3emnu», «TyHapay, «Talra», «Cmemanubiii gec», «lIIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0OIIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelOBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KkiuMmara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPaCTUTENLHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBIL.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
boranudeckue caibl ¥ 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOWYMBOIO Pa3BUTHUS YEJIIOBEUECTBA W MPUPOIBI.
PanvonanbHO€  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emin. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX SKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3Butre METOIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeri u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHoBbl



9Kopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBblii  3PdekT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWH M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIbTATDBI

OcBoenne yueOHoro mnpeamera «buonorusi» (yriyOleHHBId YpPOBEHbB)
JOJDKHO 00ecreunBaTh JIOCTHKEHME Ha YPOBHE CpEIHEro oOIiero oOpa3oBaHUs
CIICAYIOMIMX JIMYHOCTHBIX, METAlpPEeIMETHBIX U TMPEeIMETHBIX 00pa3oBaTEIbHBIX
pe3yIbTaTOB:

JINYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOEHUS
oOydJalomMUMHUCA TPOrpaMM CpPEIHEro 0O0IIero o0pa3oBaHMs: JIMYHOCTHEHIE,
METAIPEAMETHBIE U ITPEIMETHBIC.

B cTpykType JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOrPaMMbl MO OMOJIOTUU
BBIJICJICHBI CJICYIOIIUE COCTAaBJISIIOIIME: OCO3HAHME OOYyYalOIIUMHCS POCCHICKON
TPaXJAHCKOW UIAEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPENCNCHUI0, Haiuuue Mmomusayuu K  OOydeHUI0  OHMOJIOTHH,
yejleHanpaesienHoe paszeumiue BHYTPEHHHX YOEXKIECHUHW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAAUIMN pa3BUTUSA OUOJIOTUUYECKOTO
3HaHUS, 20MOBHOCMb U CHOCOOHOCMbL OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[EHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, TMPUCYLIMUMHU CHUCTEME
OMOJOTUYECKOTO 00Pa30BaHUs, HAIUYUE NPABOCO3HAHUS DKOJIOTUYECKON KYIbTYPHI,
CnocobHOCmMU cmasums NENN U CTPOUTH KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJbTAaThl OCBOCHUSI MPOrPaMMBbI M0 OMOJIOTMU JIOCTUTAIOTCS B
€IUHCTBE Yy4YeOHOM W BOCHUTATEIbHOM JESATEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMH, HUCTOPUUYECKUMU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMU, NMPUHATBIMH B OOIIECTBE MpaBUIaMU W HOPMaMH
MOBEJCHUS W CIOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUS, CAMOBOCIHUTAHUS H
CaMOpA3BUTHUSA, PAa3BUTHUS BHYTPEHHEH MO3WIMU JIMYHOCTH, MATPUOTHU3MA U
YBOKEHUSI K 3aKOHY M MPaBOIOPANKY, YEJIOBEKY TPyJa U CTaplIeMy IMOKOJICHUIO,
B3aMMHOTO YBa)X€HHUsA, OEpEeKHOTr0 OTHOIIEHUS K KYyJIbTYPHOMY HACICIUIO W
TPpAAULUSAM MHOTOHAIMOHAIBLHOTO Hapojna Poccuiickor ®enepauuu, MpUpPOJE U
OKPYKAIOIIEN CpELE.

JIngHOCTHBIE pe3yNIbTaThl OCBOCHUS YUEOHOTO TIpeaMeTa « bBHomoTusy N0MmKHBI
OTpaXaTh TOTOBHOCTh M CIHOCOOHOCTH OOYYarOIIUXCS PYKOBOACTBOBATHCS
chOPMHUPOBAHHON BHYTPEHHEW TMO3MIIMEH JTUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX  BHYTPEHHUX  YOEXKICHHH, COOTBETCTBYIOIIUX
TPAUIIMOHHBIM IIEHHOCTSIM POCCHICKOro OOINEeCTBA, pacCIIMpPEeHHE >KU3HEHHOTO
ONbITa U ONBITA JEATEIBHOCTH B MPOLIECCE pean3alid OCHOBHBIX HaIlpaBJICHUM
BOCHUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOT0 BOCIUTAHUS:



c(OPMUPOBAHHOCTH TPAKIAHCKOM MO3ULUU 00YUYaIOLIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIHOHHBIX IPaB U 00s13aHHOCTEH, YBa)KECHHE 3aKOHA
Y TIPaBOIIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOW ESATEIbHOCTH MPU CO3/ITaHUN YUEOHBIX
MPOEKTOB, PENICHUU Y4EeOHBIX M T[O3HABATENIbHBIX 3aJlad, BBIIOJIHEHUHU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH OINPEAENIATh COOCTBEHHYIO MO3UIIUIO IO OTHOIICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €&;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKICHUSIMU, KyJIbTYPHBIMH LIECHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYJIHUYECTBY B IIPOLECCE COBMECTHOTO BBIIOJIHEHUS
y4eOHBbIX, TIO3HABATEIBHBIX M HCCIEAOBATEIbCKUX 3a/1ay, YBaXUTEIHHOTO
OTHOIIIEHHS K MHEHHMIO ONIMOHEHTOB TPU OOCYXJCHUU CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAESATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUMCKON TPa)XTaHCKOW MIACHTHUYHOCTH, MaTPUOTU3MA,
YBOXKEHHUSI K CBOEMY HApOJay, YyBCTBA OTBETCTBEHHOCTH nepea PoaumHou, ropaoctu
3a CBOM KpaH, CBOWO PoauHy, CBOW S3BIK M KYJBTYpPYy, IPOLLIOE M HACTOSIIEE
MHOTOHAIlMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPHUPOJHOMY HACIEIUIO U MaMSATHUKAM TPHUPOJBI,
JTOCTUXEHUSIM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHWBATh BKIJIAJl POCCUHUCKUX YYEHBIX B CTAaHOBJIEHHUE U
pa3BuTHE OWOJOTHMU, TOHUMAaHUS 3HA4YeHUs OWOJOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HH YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeKIE€HHOCTh, TOTOBHOCTh K CHYyXeHWI0 u 3ammute OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHHBATh CUTYaIlMI0O M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

OTBETCTBEHHOE OTHOLIEHHWE K CBOMM POJUTEIISAM, CO3JAHUIO CEMBHA HA OCHOBE
OCO3HAHHOI'O TPUHATHS LEHHOCTEW CEMEWHOW KU3HU B COOTBETCTBHUM C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:



ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIFOYAsl ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAHHUE SMOIIMOHATBLHOTO BO3ICHCTBHUSI )KUBOM IPUPOJIBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbSA U
IMOLMOHAJIBHOIO 0J1arONOTy YU :

MOHUMAaHUE U peasin3aliys 3[0pOBOro U 6€301macHOro o0pasa *Ku3HH (310pOBOE
NUTaHue, COOJI0/IEHNE TUTUEHNYECKUX TIPABWII U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryjspHas (u3udecKkas aKTUBHOCTBH), OEpex HOTO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3MUYECKOMY U
IICUXWYECKOMY 370POBBIO;

MNOHMMAHUE LEHHOCTH TMpPaBWJI HWHAUBUIYAIBHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TOCIEICTBUI U HENPHUATHUS BPEAHBIX MPUBBIUEK (YNOTpeOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOI00HE;

TOTOBHOCTh K AKTUBHOW JESATEIIbBHOCTU TEXHOJIOIMYECKOM U COLMAJIbHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIMUPOBATh, IUIAHUPOBATh M CaMOCTOSTEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

WHTEpPEC K pa3IMyHBIM cdepaM MPOoPECCUOHAIBHON ACSITEIBHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymieil Tmpodeccuu U  peaqu30BHIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O MU CaMOOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMUSA

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIIEHNE K MPUPOJIE KaK HCTOYHUKY KU3HH
Ha 3eMJie, OCHOBE €€ CYIlIECTBOBAHUSI;

MOBBLIIIIEHWE YPOBHSI OAKOJIOTMYECKOM KYJIbTYphl: TPUOOpPETEHHE OIbITa
IJIAHUPOBAHMUSI TOCTYNIKOB UM  OIEHKM HX BO3MOXHBIX TOCIEACTBHM  JJIs
OKPYKaroUIEH Cpebl;

OCO3HAHHE TJIO0ATHHOTO XapakTepa HSKOJOTHYECKUX MPOOJIeM W IMyTeH HX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BaTh MPUOOpETaeMble IPU U3YUEHUH OMOJIOTUU 3HAHUSA
W yMEHHUS TpPH  pemieHuH  TpoOieM, CBS3aHHBIX C  PAIMOHAIBHBIM
IPUPOJIONIONB30BaHUEM  (COONMIOIEHHME  TpaBWJI  TOBEACHUS B MPHPOJE,
HaIlpaBJICHHBIX HAa COXPAHEHHE PABHOBECHS B SKOCUCTEMAax, OXpaHy BHUJOB,
IKOCUCTEM, Orochepsl);



aKTUBHOE HENPUATUE ACUCTBUM, IPUHOCALIUX BPEA OKPYKAIOIIEW IPUPOTHON
cpelle, YMEHHE MPOTHO3HPOBATH HEOIArONpPHUITHBIE SKOJOTUYECKUE IMOCIEICTBUS
PEAIPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HAJIM4HME Pa3BUTOIO HKOJOTMYECKOTO MBIIIIEHUS, KOJIOTMYECKOW KYJIbTYpHI,
OIbITa JEeATENBHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOACTBOBATbCS MMM B ITO3HABATEIBHOM, KOMMYHHUKAaTHBHOW W COLMAJIBbHOM
IIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B NMPAKTUYECKOU NESITEIBHOCTH JKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOW NPAKTUKH, OCHOBAHHOI'O Ha JUAJIOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE S3BIKOBOM M YHUTATEIbCKOW KYJIBTYpPhl Kak CpeACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMaHWe crnenuuduku OWOJOTUU KaK HayKH, OCO3HaHUsS €€ poJu B
(GOpMHUPOBAHUM PALMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOIO
MPEACTABICHUS] 00 OKPYXaIoIEM MHpE KaK O €IMHCTBE NPHUPOJbI, YEJIOBEKa U
o0miecTBa, B TMO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH W pEIIeHUU MpodieM
COXpPAaHEHMs IIPUPOJIHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJOTMU JJII COBPEMEHHOW IMBUIIU3ALIMU:
oOecrieyeHuss HOBOI'O YpPOBHS Pa3BUTUS MEAMIMHBI, CO3JaHHE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH,  CIOCOOHBIX  peulaTb  PEecypcHble  MPOOJEeMbl  pa3BUTHS
YeJI0BEUECTBa, MOUCKA IyTeil BbIXOAA U3 TI00aNIbHBIX HKOJIOTUYECKUX MPOoOJieM U
o0ecrieyeHuss  mepexoja K  yCTOMYMBOMY  pPa3BUTHIO,  PalMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYCHUH OHOJIOTUYECKUX 3HAHUM B  IIeNIAX
MOBBILICHUSI O0IIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHONU I'PaMOTHOCTH, KaK COCTaBHOM
yacT (PYHKIMOHAJIBHOW TPAaMOTHOCTH oOydarommxcs, (opMupyemoin mpu
W3y4YeHUH OUOJIOTHH;

MMOHMMAHHUE CYHUIHOCTHM METOJOB IO3HAHUS, UCHOJIB3YEMBIX B E€CTECTBEHHBIX
HayKaX, CIOCOOHOCTHM UCIHOJb30BaTh IIOJydyaeMble 3HAHMS JJs aHaluu3a M
OOBSICHEHHSI SIBJICHUN OKPYXKAIOLIETO MHUpPA U MPOUCXOIAUINX B HEM HM3MEHEHHI,
yMeHUe JeiaTh OOOCHOBAaHHBIE 3aKJIIOYEHHS HAa OCHOBE HAy4HbIX (DAKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIYYEHMSI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BATh OMOJOTHMUYECKUE 3HAHUS JUIS
peleHus: mpo6sieM B peabHBIX )KU3HEHHBIX CUTYalINAX;

OCO3HAHHWE LIEHHOCTHM HAyYHOW [JEATEIIBHOCTH, TOTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh MHINBUAYAIbHO U B IPYIIIIE;



TOTOBHOCT M CIOCOOHOCTh K  HENPEPhIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUIO, K AaKTHBHOMY IIOJYyYEHHUIO HOBBIX 3HAaHUW TO OHOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANIPEJMETHBIE PE3YJIBTATDI

MertamnpenMeTHbIe pe3yabTaThl OCBOCHHUSI y4deOHOro mpeameTa «buomorus
BKJIFOYAIOT: 3HAYUMBIC Ui (DOPMHUPOBAHHS MHPOBO33PCHUS  OOYJArOITUXCS
MEXIUCIUIUIMHAPHBIE (MEXIpPEeIMETHbIE) OOIEHAYUYHbIE TMOHATHSA, OTpaKarollue
LEJIOCTHOCTh HAYYHOM KapTUHBI MHpa M cHeluduKy METOJIOB TMO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIUs, SBJICHUE, MPOIIECC,
CHUCTEeMa, Hay4yHbIH (DaKT, MPUHIIUI, TUIMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
ucclieIoBaHne, HaOMI0IeHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE); YHUBEPCATbHbIC
ydyeOHble JIeWcTBUS  (IIO3HABATENIbHBIC, KOMMYHHUKATHUBHbBIC, PpETYJSTUBHbBIC),
oOecrieunBaromue GopMupoBaHue (GyHKIUOHATIBHOM TPaMOTHOCTH U COIUATBHON
KOMIETEHIIMU  OOyYaroUIuXCsl;  CIOCOOHOCTh  OOYYaIOIIMXCS — UCIOJIb30BaTh
OCBOCHHBIE MEXIUCIUIIMHAPHBIEC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIE
y4eOHbIE IEUCTBUS B TO3HABATEIILHON U COLIUANIbHOM MPaKTHKE.

B pesynbrare uzydeHus: OMOJIOTUU Ha YPOBHE CpeIHEro oOIIero oopa3oBaHus
y oOywaromerocs OyayT chOpMHUPOBAaHBI TIMO3HABATEIbHBIC YHUBEPCAIBHBIC
y4ueOHbIC JEWCTBUS, KOMMYHHMKATUBHBIE YHUBEpCAJIbHbIE Y4YeOHBIE JEUCTBUSA,
pEryJIATUBHBIE YHUBEpCAIIbHbIC YUeOHbBIC EUCTBUS, COBMECTHAS JEATEIbHOCTD.

MertanpenMeTHble Pe3yJbTaThl OCBOCHHUS MPOTPAaMMbI CPEIHEro O0OIIero
o0pa30BaHus JOJDKHBI OTPAXKATh:

OBaajnenne YHHUBEpPCATbHBIMH YueOHbIMU NMO3HABATEJILHBIMU
NefiCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE IeiiCTBUSI:

CaMOCTOATENFHO  (OPMYJIUPOBaTH M AKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJB30BaTh NPU OCBOCHHM 3HAHUM TMPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanuza, CUHTE3a, CpaBHEHHUsI, KiIaccu(puUKali, 0000IIEeHUs ), PACKPBIBATH CMBICI
OMONOTUYECKUX TOHATUM (BBIACTATh MX XapaKTEpHbIC MPU3HAKU, YCTaHABIUBATH
CBSI3M C IPYTUMH TTOHSTHUSIMH );

OTIPENICNSITh IEAN JCSITENBHOCTH, 3a/JaBas TapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

UCIIOJIb30BaTh OMOJOTMYECKHUE MOHATHUS JJIsi OOBsACHEHUS (DAKTOB U SIBJICHUIM
YKABOW MPUPOJBI;

CTPOUTH JIOTMYECKUE pacCyXJAeHUusi (MHIYKTUBHBIC, JEAyKTUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHUBOPEUYUS B pPacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;



IPUMEHATH CXEMHO-MOJEJIBHBIE CPEJCTBA JIJISl MPEICTABIEHUS CYIECTBEHHBIX
CBSI3€ M OTHOLICHWH B HU3y4YaeMbIX OHOJOTMUYECKUX OOBEKTaX, a TaKkxke
IPOTUBOPEUHI PA3HOTO pOJAA, BBIABICHHBIX B PA3NIUYHBIX HHOOPMALMOHHBIX
VCTOYHHKAX;

pa3pabarbiBaTh IUIAH PELICHUS MPOOJEMbl C YYETOM aHajau3a UMEIOUIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUM AESITEIBHOCTH;

KOOPAMHHUPOBATh U BBINOJIHATH padOTy B YCIOBUSIX PEaIbHOIO, BUPTYaJIbHOTO
Y KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBATh KPEaTHBHOE MBIIUICHUE ITPU PELIEHNUN KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIeN0BATEIbCKHE ICHCTBUS:

BJIa/IE€Th HABBIKAMU Y4EOHO-HCCIEA0BATEIbCKOM M MPOEKTHOM JESATEIbHOCTH,
HaBbIKAMHU  pa3pelieHuss MpoOjeM, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOJOB PEUICHUS MPAKTUYECKUX 3a7a4, MTPUMEHEHHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

MCITI0JI30BaTh PA3JIMYHbIE BUJIBI IEATEILHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHMS,
ero MHTEpIpEeTaluu, IpeoOpa3oBaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYyalUsX, B
TOM YUCJIE NIPU CO3JaHUH YUEOHBIX U COLUAIBHBIX TPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIAJAETh HAYYHOU TEPMHUHOJIOTHUEM,
KJIFOUEBBIMU MOHATUSMU U METO/IAMH;

CTaBUTh # (HOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 00pa3oBaTEIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBIIATh [IPUYMHHO-CJICCTBEHHBIE CBA3M M aKTyaJu3HpOBaTh 3ajaady,
BBIJIBUTATh TUIIOTE3Y €€ PEIIeHHs], HAXOAUTh apryMEHTHI JIJIsl JOKa3aTeIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MApaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IMOJYYEHHbIE B XOAE pEIIECHUs 337auyd  pe3yJbTaThl,
KPUTUYECKH OLICHUBATh MX JOCTOBEPHOCTh, IPOTHO3UPOBATh W3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsSIM, OLIEHUBATH MPUOOPETEHHBIH OIIBIT;

OCYUIECTBJISATh LEJECHANPABICHHBIA TMOUCK TEpPEeHOca CPEACTB U CIOcoOOB
JEeNUCTBUS B MPO(GECCHOHANTBHYIO CPENy;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO U MPAKTHUUYECKYI 00JacTh
KU3HEIEeATEeIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJEW, NMpEAJiaraTh OPUTHMHAIBHBIE TMOJIXOJbl M PEIICHMS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanueii:



OPUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHKAX MH(OpManuu (TeKcTe y4eOHOTo
nocoOusi, HAy4YHO-TIOMYJISIPHOM  juTeparype, OWOJOTMYECKHUX  CJIOBapsX H
CIPABOYHMKAaX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTepHETE), aHaJIM3UPOBATH
MH(POPMALIMIO PA3IMYHbIX BUAOB U (OPM IPENCTABICHUS, KPUTUUECKU OLICHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

dbopMynupoBaTh 3aMPOCHl M MPUMEHATH Pa3IWYHbIE METOJbI MPHU TOUCKE H
otOope Omosornueckor WHGOPMAIMH, HEOOXOAMMOU TSI BBITOJHCHHS YI€OHBIX
3ajady;

npuoOpeTaTh ONBIT HCMOJIb30BaHUS HMH(DOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPLIEHCTBOBATh KYJIbTYPY AKTUBHOI'O MCIOJB30BAHMS Pa3IUYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpPATh  ONTHUMaJbHYIO  (OpMY  MpPEICTaBICHUS
ounonornyeckoi nHGopMaluu (Cxembl, rpaduKky, JMarpaMMbl, TaOJIULIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAY4YHBIA S3bIK B KayecTBE CpEIACTBa IMpU paboTe ¢
OMOJOrMYecKod HMHQPOpMALME: MPUMEHATh XUMUYECKHE, (U3UUYECKUE U
MaTE€MaTU4YeCKHe 3HaKU W CUMBOJBL, (OpMYyJbl, aOOpeBHATYpy, HOMEHKIATYpY,
UCIONIb30BaTh U MpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJHMYECKHE  CPEJICTBA
HaIJITHOCTH;

BJAJETh  HaBbIKAMM  pACMO3HAaBaHMS W 3aUUThl  MH(pOpMaINH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaseHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

1) o6menmne:

OCYILIECTBIISITh KOMMYHHUKALIUU BO BCEX cpepax »KU3HU, aKTUBHO y4acCTBOBATh
B JIMAJIOT€ WM JTUCKYCCHUHU IO CYIIECTBY OOCYXJIaeMOW TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJEHHUS OTHOCUTEJIBHO BBIMOJHEHUS MpeJjiaraeMoin
3a/la4d, YYMTBIBATb MHTEPECHl M COIJIACOBAHHOCTH IMO3MIMI JPYTMX YYaCTHHUKOB
JIMajora Wik JUCKYCCUN);

pacno3HaBaThb HeBepOaJbHbIE CpPEACTBAa OOIIEHUS, IMOHUMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(MDIMKTHBIX CHUTYaIlUi,
YMETh CMSITYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BJA/IETh Pa3IMYHBIMH crioco0aMy OOILIEHUS U B3aUMOICHCTBHS, MOHUMATh
HaMEPEHUs JPYTUX JIOAEH, TPOSBIATh YBAXKUTEIHLHOE OTHOIICHHE K COOECETHUKY U
B KOPPEKTHOU PopMe (HopMyTupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTMYHO M3J1araTb CBOK TOYKY 3pPEHMSI C MCIIOJIB30BAHHEM
A3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAs 1eSITeJIbHOCTh:



MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW U WHIUBUAYAIbHOU
paboThI TpH perIeHUH OMOJOTUYECKON MPOOIeMbl, 0O0CHOBBIBATH HEOOXOIMMOCTH
IPUMEHEHHUS TPYNIOBLIX (POPM B3aUMOJICHCTBUS NPU PEIICHUU yUeOHON 3a1auu;

BBIOMpPATh TEMATUKYy U METOAbl COBMECTHBIX JEHCTBHUUA € Yy4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJJIEKTUBA;

OPUHUMATh  1€JIM  COBMECTHOM  JI€ATEIbHOCTH, OpPraHU30BBIBAaTH H
KOOPJIUHUPOBATh JECHUCTBUSA MO €€ JOCTUKECHUIO: COCTABJIATh IUIAH JCHCTBUM,
pacmpeienarb poiad ¢ Yy4€TOM MHEHUM YYaCTHUKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM paboThI;

OIICHMBATh KAa4€CTBO CBOETO BKJIAJIa U KaXJIOT0 YYACTHUKA KOMAaHJIbI B OOIIIUIA
pE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npemjiaraTh HOBBbIE TIPOEKThI, OLEHWBATh WAEH C TMO3WLHAA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE TIOBEICHHE B  Pa3IMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OWOJIOTMYECKHE 3HAHUS JJIsi BBIABICHUS TPOOJIEeM U UX
pEIIeHHs B )KU3HEHHBIX U yU€OHBIX CUTYyAITUsX;

BBIOMpPAaTh HAa OCHOBE OWOJOTMYECKUX 3HAHMM II€JIEBbIE M CMBICIOBBIC
YCTAaHOBKHA B CBOMX JEHCTBUAX M MOCTYIKAaX MO OTHOUIEHUIO K >KMBOW MPHUPOJIE,
CBOEMY 3/10POBBIO U 310POBBI0 OKPYKAOIIHX;

CaMOCTOSITEJIbHO OCYILIECTBIISITh IMO3HABATENIbHYIO JESTEIbHOCTh, BBISBISATH
mpoOIeMbl, CTaBUTh U (POPMYJIIMPOBATH COOCTBEHHBIC 3a7a4d B 0Opa30BaTEILHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATENILHO COCTABJISATH TUIAH PEIIEHUs MPOOJIEMbI C YUETOM MMEIOIIHUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUI;

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HaHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO IIMPOKON HJpyIHULIMU B
pa3HbIX 00JIaCTAX 3HAHUN, IOCTOSHHO TOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JI€SITEIHHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;



BJQJIeTh  HaBbIKAMU  [O3HABAaTEJIbHOM  peQIeKCMHM  KaKk  OCO3HAHUS
COBEpPLIAEMBIX JEWCTBUA M MBICIUTEIBHBIX IIPOLIECCOB, HX pE3yJbTATOB U
OCHOBaHUi, HCMONb30BaTh NPUEMBI pedICKCHUU Uil OLEHKU CUTyallud, BbIOOpa
BEPHOT'O PEILECHUS;

YMETh OLICHUBAaTh PUCKA M CBOEBPEMEHHO IIPUHMMATh PEIICHUS IO HX
CHIDKEHHIO;

IIPUHAMATh MOTHMBBI M apryMEHTBhl JPYTUX @PU AaHaIU3€ pPE3yJIbTaTOB
NEATEIbHOCTH;

3) npuHATHE ceDdsT U APYTHX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTAaTKH U JOCTOMHCTBA,

IIPUHAMATh MOTHBBI M AapryMEHThl JPYTUX @PU AaHaIU3€ pPE3YyIbTaTOB
NEATEIBHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh OHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHble pe3ynbTaThl OCBOCHHUSI COJEpKAHUS y4yeOHOTO TMpeIMeTa
«buonorusi» Ha yriayOJIEHHOM YpPOBHE OpPHEHTHPOBAHBI Ha OOecredeHue
npoduibHOro  oOydeHHss  oOywaromuxcsi — Ouosormu. OHHM  BKIIIOYAIOT:
crenuuyeckue s OMOJIOTUU HAYYHBIC 3HAHUSI, YMEHHS U CIOCOOBI IEUCTBUMN TIO
OCBOCHHIO, MHTEPIIPETAUK U TPeoOpa30BaHUI0 3HAHUN, BUJILI JEATEIBHOCTHU IO
MOJIYYCHHUIO HOBBIX 3HAHWW M MX MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX, a TaKKe B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABIEHBI 10
rojiaMm U3y4eHusl.

[IpeameTHBIC pe3yabTaThl OCBOSHUS ydeOHoro mpeamera «buomorus» B 10
Kjlacce NOJIKHBI OTPAKATh:

chOpPMHUPOBAHHOCTh 3HAHUHA O MeECTe€ W POJU OHOJOTMH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUHM €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa, B
MO3HAHUU  3aKOHOB  TPUPOJBI W  PEIICHHH  TpobjieM  palMoHaIBLHOTO
MIPUPOJIOTIOIB30BaHUS, O BKJIAJIE POCCUHUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIIQJICHUE CHUCTEMOW  OMOJIOTMYECKUX 3HAHMM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIONINE OHOJIOTHYECKHE TEPMHUHBI W TOHATUS (KU3Hb, KIIETKAa,
OpraHu3M, MeTa00JIu3M, TOMEOCTa3, CaMOpPETyJslus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W pa3BUTHE), OUOJOTHYECKHUE TEOPHUH
(knetounas teopus T. [lIBanna, M. lIneiinena, P. BupxoBa, XpoMOCOMHasi T€OpHs
HaciencrBeHHoctd T. Moprana), yuenus (H. WM. BaBwioBa — o weHTpax
MHOT000pa3usi ¥ MPOUCXOKACHUS KYJIbTYPHBIX PACTEHUI), 3aKOHBI (€IUHO00pa3Hsl
MOTOMKOB TE€PBOTO TMOKOJEHUS, PaCHICIUIEHUs, YUCTOThl TaMeT, HE3aBHUCHUMOTO



HacienoBanust [. Mengensa, TrOMOJIOTMYECKUX PSAOB B  HACJIEACTBEHHOU
n3menunBoctu H. Y. BaBuiiosa), npuHIMIBI (KOMILIEMEHTAPHOCTH );

BJIAJCHUE OCHOBHBIMH METOAAMH HAy4YHOI'O ITO3HAHHUS, HWCIOIb3YEMBIX B
OMOJIOTUYECKUX MCCIIECIOBAHUAX JKUBBIX OOBEKTOB (OmMHCcaHUE, H3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);

YMEHUE BBIIEIATh CYIIECTBEHHbIE NMPU3HAKU: BHUPYCOB, KIETOK IMPOKAPHOT H
JYKapHoOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHU3MOB, B TOM YHUCJE
OakTepuii, rpuOOB, pacCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTraHOB U CUCTEM
OpraHOB PpACTEHM, IKUBOTHBIX, YEJIOBEKAa, IIPOILECCOB KUZHEIEATEIbHOCTH,
IPOTEKAIOLIMX B OpraHU3Max pPacTeHW, KUBOTHBIX M UEJOBEKa, OMOJIOTMYECKUX
IPOLIECCOB: OOMEHa BEHIeCTB (MeTaboIaM3M), MPEBPALLEHUS SHEPTUU, OpOKEHUS,
aBTOTPO(HOIrO U reTepoTPOPHOr0 TUMOB MUTAHUS, (POTOCHHTE3a M XEMOCHUHTE3a,
MUTO3a, M€i03a, ramMeToreHe3a, 3MOpUOreHe3a, MOCTIMOPHUOHAIBHOIO Pa3BUTHS,
Pa3MHOXKEHHUS,  UHAMBUAYAJIbHOTO  pPa3BUTHS  OpraHu3Ma  (OHTOIEHE3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHUE YCTaHABIMBAaTh B3aWMOCBSI3U MEX]Yy OpPraHOMJAMH KJIETKH M UX
(GYHKIIUSMHU, CTPOEGHHEM KIETOK pa3HbIX TKaHEH W WX QYHKIHSIMH, MEXITY
OpraHaMd M CHCTEMaMHM OPIaHOB y pPAacTeHUU, >KMBOTHBIX M 4YEJIOBEKAa M UX
GYHKIUSAMHU, MEXIy CUCTEMaMHM OPraHOB U HUX (YHKUUSAMH, MEXAY dTaramu
oOMEHa BEIIECTB, dTAallaMU KJIETOYHOTO LIMKJIA U KMU3HEHHBIX LUKIOB OPraHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTUIIOM M (DEHOTUIIOM, (PEHOTHUIIOM H
dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISIBISATH OTJIIMYUTENbHbIE NMPU3HAKU KUBBIX CHUCTEM, B TOM 4YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHUE HCIOJb30BaTh COOTBETCTBYIOLIME APTYMEHTHI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO M CUMBOJMKY JUJISl JIOKa3aTelIbCTBa POJICTBA OPraHM3MOB PA3HBIX
CUCTEMaTUYEeCKUX TPy,

yYMEHHE peuiaTb OMOJIOrMYECKUEe 3a/1a4i, BBISBISITh MPUYMHHO-CIIEICTBEHHBIC
CBSI3M MEX]ly MCCIIelyeMbIMH OMOJIOTMYECKUMHU MPOLIECCAMU U SIBIICHUSMM, J€1aTh
BBIBO/IbI M TPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YyJbTaTOB;

YMEHUE BBINOJIHATh JAOOPATOPHBIE U MPAKTUYECKUE padOThI, COONIOAATH
npaBuia mpu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHME BBIIBUraTh THUIOTE3bl, NPOBEPSATh HUX OKCIEPUMEHTAIbHBIMU
cpencrBamu, (GOpMyIUpysS 1ENb HCCIEAOBAHMS, aAHAJIU3UPOBATh IMOJTYUYEHHBIE
pe3ynbTaThl U JeNaTh BHIBOIbI,

YMEHUE Y4YacTBOBAaTh B y4E€OHO-UCCIIENOBATEILCKOW paboTe Mo Owojoruwu,
HKOJIOTUM U MEIHUIMHE, MPOBOJUMON Ha 0a3e MIKOJBbHBIX HAy4YHBIX OOIIECTB, H
nyOJMYHO  NPEACTaBIATH  MOJYYEHHBIE  PE3yJNbTaTbl HAa  YYCHUYECKHUX
KOH(EPEHIIUSIX;



YMEHHE OLIEHMBATh ATUYECKUE AacCHeKThl COBPEMEHHBIX HCCIEIOBAaHUN B
o0acT GMOJIOTUHU U MEAUIIUHBI (KIOHUPOBAaHUE, HICKYCCTBEHHOE OILIOIOTBOPEHHE,
HaIlpaBJIEHHOE U3MEHEHUE T€HOMA U CO3/JaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOP Oyayiiel mpodeccruoHaIbHOMI
JEATEILHOCTH B 00JAacTH OWOJOTHHU, MEAUIMHBI, OMOTEXHOJIOTHH, BETECPUHAPHH,
CEJIbCKOTO XO3SIIICTBA, MUILEBOW MPOMBINUIEHHOCTH, YIUIYOJISITh MO3HABATEIbHBIN
MHTEpPEC, HANPABJICHHBIM HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOUIEH Mpodeccuu u
IPOJOJDKEHHE  OMOJIOTMYECKOro  00pa3oBaHUSi B OpraHU3alMSIX  CPEIHETO
PO EeCcCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHbIe pe3yNbTaThl OCBOEHUsI yueOHoro mnpeamera «buosiorus» B 11
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUH O MECT€ U POJU OHOJOTMHM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBaHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTHUHBI MHUpPa, B TO3HAHUM 3aKOHOB MPHUPOJbI U PEIICHUH HKOJOTHYECKUX
npoOJeM YeJlOBEYeCTBAa, a TAaKXKE B PELIEHUHM BOIPOCOB PALMOHAIBLHOIO
IPUPOAOIIOIB30BaHNS, U B (POPMUPOBAHUU LEHHOCTHOTO OTHOIICHHSI K MPHUPOJE,
OOLIECTBY, YEJOBEKY, O BKJIAJ€ POCCUMCKUX M 3apyOekKHBIX Y4EHBIX-OMOJOTOB B
pa3BUTHE OHMOJIOTHH;

YMEHUE BIJIAJIETh CHUCTEMOM OHOJOTUYECKUX 3HAHUM, KOTOpas BKIIOYACT
ONMpEJeNeHUs] M TMOHHMAHHME CYUIHOCTH OCHOBOMNOJArarouuX OHOJIOrMYEeCKUX
TEPMUHOB M TMOHATUH (BUA, SKocucTeMa, Ouocdepa), OMOIOrHMUECKHE TEOPHUU
(aBomroniionHas teopust Y. JlapBuHa, CHHTETHUYECKasi TEOPHUSI IBOJIIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsix U HarpaBieHusix sBomoornuu, B.U. Bepranckoro — o
ouocdepe), 3akoHbl (reHernueckoro paBHoBecus k. Xapmu u B. BaiiaOGepra,
3apoabimieBoro cxoncrea K. M. boapa), mpaBuna (mMunumyma HO. JluOuxa,
HKOJIOTMYECKON TUpaMUIbl DHEpruu), Tumnoresbl (rumore3a «vupa PHK» V.
['un6epra);

YMEHHE BJIaJETh OCHOBHBIMU METOJIAaMH HAYYHOT'O TTO3HAHMUS, UCIIOIb3YEMbIMU
B OMOJIOTMYECKUX HCCIEAOBAHUAX >KUBBIX OOBEKTOB M OJKOCHUCTEM (OINMHCaAHUE,
U3MEpeHue, HaOMI0JeHUE, HKCIEPUMEHT), CHOoCOOaMH BBISBICHHS U OLICHKHU
AHTPONOTEHHBIX U3BMEHEHUN B MPUPOJIE;

YMEHUE BBIJICTSATh CYIICCTBEHHBIE TMPU3HAKU: BHUIOB, OHOTEOIEHO30B,
PKOCUCTEM H Ouochepbl, CTAOMIM3UPYIOMIETO, NBIDKYIIIETO M Pa3phIBAIOIIECTO
€CTECTBEHHOTO 0TOOpa, aJIONaTPUYECKOro U CUMIATPUUECKOTO BUI000pa30BaHMS,
BIIUSIHUS JIBIKYIIMX CHJI 9BOJIIOIMHU Ha T€HO(MOH/ MOMYJISIUHU, TPUCTIOCOOIEHHOCTH
OPraHM3MOB K cpele OOUTaHMs, YEpelOBaHUS HAIpPABICHUN  SBOJIOIHH,
KpyTroBOPOTa BELIECTB U MTOTOKA 3HEPIUU B IKOCUCTEMAX;



YMEHUE YCTaHABIMBATh B3aWMOCBSI3M MEXIy MPOIECCAMH  JBOJIIOIHH,
JIBIDKYIIAMH CHJIAaMUA aHTPOIIOT€HE3a, KOMIIOHCHTAMH Pa3IMYHBIX HKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISABJIATh  OTJIMYMTENIbHBIE  TMPU3HAKA  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BUJOB K Cpele OOWTaHus, a0MOTHYECKUX U OHMOTHUECKHUX
KOMITOHEHTOB  JKOCHCTEM, B3aMMOCBSI3€M  OpraHu3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE HCIOJIb30BaTh COOTBETCTBYIOIIME ApPTyMEHTHI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO U CUMBOJMKY JUIsl JIOKA3aTelbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIMI, B3aUMOCBSI3M OPraHU3MOB M CPe/lbl OOUTAHMS, €AMHCTBA
YEJIOBEUECKNX pac, HEOOXOMWMOCTH COXPAaHCHHWS MHOTO0Opa3Ws BHJIOB W
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M UCTIOBEUYECTRA;

yMEHHUE peniaTh OMOJOTUYECKHE 3a]1a4uM, BBISBISATH MPUUYUHHO-CIIC/ICTBEHHbBIE
CBSI3U MEX]Iy MCCIIETyeMbIMH OMOJIOTHYECKUMHU TIPOILIECCAMH U SIBIICHUSMH, JIEIaTh
BBIBOJIBI 1 TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YJIbTaTOB;

YMEHUE BBINOJIHATh JAOOPATOPHBIE U NPAKTUYECKHE padOThI, COOIIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTaTh THIOTE3bl, TMPOBEPATh UX OIKCIEPUMEHTAIBHBIMU
cpenctBamu, GOpPMYIUPYsS II€Ib HCCIEAOBAHMS, aHAJIU3UPOBATh MOTYYCHHBIC
PE3yNbTATHl U CNIaTh BEIBOBL;

YMEHHE YYacTBOBaTh B Yy4e€OHO-HCCIIEIOBATENIbCKOW paboTe Mo OMOJIOTHH,
DKOJIOTUU M MEIMIIMHE, MPOBOJUMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, H
nyONUYHO  TPEACTABISTH  TOJYYEHHBIE  pe3yibTaThl  HA  YYCHUUYECKUX
KOH(DepeHusx;

YMEHUE OIICHUBATH TUTIOTE3bI K TEOPUH O MPOUCXOKACHUY KH3HHU, YSITOBEKA U
YEJIOBEUECKUX pac, O MPHUYMHAX, TMOCIEACTBUAX M CIOCO0aX MPEIOTBpAIICHHSI
rI100aabHBIX H3MEHEHUH B Onocdepe;

YMEHUE OCYIIECTBJIATh OCO3HAHHBIA BHIOOp Oymymiei mpodeccruoHanbHOM
JEATESILHOCTH B 00JJaCTH OMOJIOTHH, SKOJIOTHH, TTPUPOIOIIOIL30BAHMS, MEIUIIHHEI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPUHU, CEIBCKOTO XO3SHCTBA, IHUIICBOM
MPOMBINIUICHHOCTH, YTJIYOJIATh ITO3HABATCIIbHBIA HWHTEPEC, HaNpPaBJICHHBIA Ha
OCO3HAHHBIA  BHIOOP  COOTBETCTBYyIOWIEH  mpodeccun W MOPOAOTKEHHUE
OMONOTHYECKOTO O0pa30oBaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO H
BBICIIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbl KoHTpoabHbIe IpakTHyeck
n/n Bcero o0pa3oBaTe/bHbIe
padoTshI ue padboTsbl
pecypcsl
bubmuorexa [JOK
1 buonoris kax Hayka L https://m.eds00.ru/863e7c98
bu6mmoreka [IOK
2 KHBBIE CHCTEMEL 1 HX H3yHeHHe 2 https://m.eds00.ru/863e7c98
bu6mmoreka [IOK
3 buonorus ketkn 2 05 https://m.eds00.ru/863e7c98
bu6mmoreka [IOK
4 XuUMHYECcKasi OpraHUu3aIus KJICTKA 10 1 https://m.edsoo.ru/86367¢98
bu6nmoreka [JOK
> CTpochue 1 yHKuHH KICTKH 8 2 https://m.edso00.ru/863e7c98
6 OOMeH BellecTB U MpeBpalleHrue YHEPTUH B 9 1 bubnuotexa [JOK
KJIETKE https://m.edso00.ru/863e7c98
7 Hacnencrennas nngopmanus u peanusanus e€ B 9 05 bubnnoreka [JOK
KJIETKE ' https://m.eds00.ru/863e7c98
bu6mmoreka [JOK
XK i 1
8 FISHCHHBIH I KTCTKH 6 https://m.eds00.ru/863e7c98
bu6mmorexa [IOK
17 1.
o CTPOCHHE 1 (pyHKILHH OPraHH3MOB ° https://m.eds00.ru/863e7c98
bu6mmorexa [IOK
10 Pa3mHoOXkeHue u pa3BUTHE OPraHU3MOB 8 1.5 https://m.eds00.ru/86367¢98
11 ['eHeTnKa — HayKa O HaCJIEICTBEHHOCTH U 2 0.5 bubnnorexa [JOK
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U3MEHYMBOCTU OPTaHU3MOB https://m.eds00.ru/863e7c98
12 3aKOHOMEPHOCTHU HACJIEICTBEHHOCTH 10 1 :]3;1;5;1 ;;f;;g rougegekgg
13 3aKOHOMEPHOCTH U3MEHUYUBOCTU 6 1 ngj ;j;?:;;g :3/126397(398
14 I'eneTnka yenoseka 3 0.5 E:ffglpllr%?:;;gggeswws
15 Cenekuusi OpraHu3MoB 4 1 Eﬁfs?ﬁr%féigggwen%
16 BruorexHoI0THS U CUHTETUYECKAsd OMOJIOT S 4 ngg;ﬁf;;g 8/126%7.398
17 Pesepsroe Bpems 1 ngs?;fn?:;sigggaseme
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11 KJIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoabnbie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
1 3apoKJICHUE U Pa3BUTHE IBOJIOIMOHHBIX 4 bubnnoreka [HOK
MIPEACTABICHUI B OMOJIOTUH https://m.edsoo.ru/863e7c98
. bubnuotexa [JOK
2 M 14 2
HKPOSBOITIOIA | €€ PESyBTATH! https://m.eds00.ru/863e7c98
3 Maxkpo3BoIIONUSA U €€ Pe3yIbTaThl 6 bubmorexa [JOK
P t pesy https://m.eds00.ru/863e7c98
4 [IpoucxoxaeHue U pa3BUTHE )KU3HU HA 15 15 bubnuotexa [JOK
3emiie ' https://m.eds00.ru/863e7c98
bu6mmorexa [IOK
5 IT — 10 1
POUCXOXKIICHHE YEIOBEKa — AaHTPOIIOT€HE3 httos://m.edsoo.ru/8637c98
DKOJOTUsl — HayKa O B3aUMOOTHOIIIEHUSX
6 OpPraHU3MOB 1 HaJOPTraHU3MEHHBIX CUCTEM 3 0.5 bubmorexa [JOK
p . 71ob . ' https://m.eds00.ru/863e7¢98
C OKpYXKarollen cpeaoun
bu6mmorexa [IOK
! Oprasusmel  cpea OOuTaHHs o 15 https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
8 IKOIIOTHS BUOB M HONYNANMH 9 0.5 https://m.eds00.ru/863e7¢98
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKUE 12 05 bu6mmorexa [IOK
CHUCTEMBI ' https://m.eds00.ru/863e7c98
bu6mmorexa [IOK
10 b — 6
nocepa —raobanbHas sKocucTema https://m.eds00.ru/863e7c98
11 YenoBek U OKpysKarolas cpeaa 6 bubnnorexa [JOK



https://m.edsoo.ru/863e7c98
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https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98

12 PeszepBHOE Bpems
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102

7.5

https://m.edso00.ru/863e7c98

bubmuorexa [JOK
https://m.edso0.ru/863e7c98
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHBbIE
Nen/m | Tema ypoka Kourpoabsnbie IIpakTuyeckue Aara unpporsIe
Bcero u3yueHusi oOpa3zoBaTejibHbIe
padoTshI padoThI
pecypcsbl
1 buosiorus kak KOMILUIEKCHasl HayKa U 1 bubnnorexa [JOK
KaK 4acTh COBPEMEHHOI0 00111eCcTBa https://m.edso00.ru/863e7c98
. bubnuoreka [{OK
2 JKuBble cucTeMbl U UX CBOMCTBA 1 https://m.edsoo.ru/863¢7c98
3 YpoBHEBasi OpraHu3alus KUBBIX 1 Bbu6mmoteka [JOK
CUCTEM https://m.edsoo.ru/863e7c98
4 Hcropus OTKpBITUS U U3YUEHUSI 1 Bbu6mmoteka [JOK
kieTku. Knerounas reopus https://m.eds00.ru/863e7c98
Metoasl MONEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora
«3yueHne MeTog0B KJIETOYHOU bu6mmoteka IIOK
5 1 0.5
Ouosioruu (xpomarorpadus, https://m.edso00.ru/863e7c98
anexkTpodopes, auddepeHnnaibHoe
neHtpudyruposanue, [1L[P)»
. bubmuoreka [IOK
6 XUMIECKH COCTAB KICTKH L https://m.eds00.ru/863e7c98
7 MuHepanpHbIe BEIECTBA KIETKH, X 1 bu6muoreka [JOK
Ouosornueckas poib https://m.eds00.ru/863e7c98
Oprannueckue BenIecTBa KJIETKH — BuGmorexa IOK
8 oenku. JlaboparopHas paboTa 1 0.5

«O0bHapyxeHue 6€IKOB C ITOMOIIIBIO

https://m.eds00.ru/863e7c98



https://m.edsoo.ru/863e7c98
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KAueCTBEHHBIX PEAKLUN»

9 CBoiicTBa, ki1accuuKaius U GQyHKIUHA bubmuorexa [IOK
0eNKOB https://m.eds00.ru/863e7c98
Oprannyeckue BenecTBa KJIETKH — bubmmoreka [JOK

10
YIJIEBOIBI https://m.eds00.ru/863e7c98

1 Oprannueckue BeniecTBa KIeTKH — bubmmoreka [JOK
JIATIHA B https://m.eds00.ru/863e7c98
Hyxnennossie kucnotsl. JIHK nu PHK.

12 JlabopaTtopHas pabora «HMccnenoBanue 05 bubnnoreka [JOK
HYKJICHHOBBIX KHCIIOT, BBIACICHHBIX U3 ' https://m.edsoo.ru/863e7c98
KJICTOK Pa3JIMIHBIX OPTaHU3MOB)

13 Crpoenue u ¢pyukiuu ATO. [Ipyrue bubnnorexa [JOK
nykieozunaTpudocarsr (HTD) https://m.edso00.ru/863e7c98
CexBenupoBanue JIHK. MeTtoapr

14 FeHOMI/IKII/)I T aHCKI[I/IHTOMI/IKI/IZI bubmorexa OK

TP P ’ https://m.eds00.ru/863e7c98
MPOTEOMUKHU
bubmmoteka IIOK
15 M i
CTOIb! CTPYKTYPHOI GonorH https://m.eds00.ru/863e7c98

16 Tunel knetok. [IpokapnoTnueckas bubmmnoreka HOK
KJIETKA https://m.eds00.ru/863e7c98
CtpoeHnune dyKapuoTUYECKON KIIETKH.

17 IT I;KTqucmyaI; pa60Ta «3yueHue 0.5 bubmmorexa [JOK

p . p N yi ' https://m.eds00.ru/863e7¢98
CBOMCTB KJICTOYHON MeMOpaHbD»
18 IToBepxHOCTHBIN anmapaTt KJISTKH bubmorexa [JOK
P P https://m.edso0.ru/863e7c98
OnHOMEMOpaHHbIE OPTaHOU Bl KIIETKH.
19 [TpakTudeckas padota «3ydueHue 0.5 bubmmorexa [JOK

JABUXXCHUA ITUTOIIJIa3MbI B

https://m.eds00.ru/863e7c98
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PACTUTCIIBHBIX KJICTKAX»

HOHyaBTOHOMHBIe OpraHOMUAbI KJICTKH:
MUTOXOHAPHUH, IJIACTUABI.

bu6nmoreka [IOK

20 JlaboparopHas pabota «lccrnenoBanue 0.5 https://m.edsoo.ru/863e7c98
IJ1a3MOJIM32a U IETIIIa3MOJIN3a B
PACTUTENBHBIX KIETKAX»

bub6nmoreka [IOK
21 HememOpanHbie OpraHOUIbI KIETKH https://m.edsoo.ru/863¢7c98
bubnunoreka LIOK

22 CTpoetie 1 pynKuuh 11pa https://m.eds00.ru/863e7c98
CpaBHHTENbHAS XapaKTEPUCTHUKA

93 KJIIETOK 3yKapuoT. JlaboparopHas 05 bubmmoreka [JOK
pabota «3y4yeHue CTpoeHHs KIETOK https://m.eds00.ru/863e7c98
pa3IMYHBIX OPTaHU3MOB)
ACCUMMIISIIHS U TUCCUMMIISIIASL — JIBE
CTOpOHBI MeTabonu3ma. Tunsl oOMeHa

24 BemecTB. JlabopaTopHas pabora bubmuoreka [IOK
«M3yuenue KaTaIuTUYECKOM https://m.eds00.ru/863e7c98
aKTUBHOCTH (DEpMEHTOB (Ha MpUMepe
aMHJIa3bl WIM KaTanasbl)»
DepMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTaboI13Ma.

o5 JlaGopatopHas pabora «3yueHue 05 bubmuoreka [JOK
(epMEHTATUBHOTO PACIICTIIICHUS https://m.eds00.ru/863e7c98
HEPOKCHJIa BOJOPOJIa B PACTUTEIbHBIX
Y J)KUBOTHBIX KJIETKAX»

26 benku-akTuBaTopsl U GenKu- bu6muoreka [JOK
UHTUOUTOPBI https://m.eds00.ru/863e7c98

27 ABTOTpOGHBIN TUIT OOMEHa BEIECTB bu6muoreka [JOK



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
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https://m.edso0.ru/863e7c98
bubnunoreka LIOK

28 Porocuiites https://m.eds00.ru/863e7c98
XemocuHTes. JlaboparopHas padota
29 «CpaBHeHue nporieccoB GOTOCUHTE3a U 0.5 bubmmorexa [JOK
P POt ' https://m.eds00.ru/863e7c98
XEMOCHHTE3a»
AHa’poOHBIC OpraHU3MbL. Bus
opoxenus. JlabopatopHas pabora bubmmoreka [JOK
30
«CpaBHEHHE MTPOLIECCOB OPOKEHUS U https://m.eds00.ru/863e7c98
JIBIXAHUS
31 AdpoOHBIE OPTaHU3MBL. JTaIbl Bbu6mmoteka [JOK
YHEPreTHYECKOro 0OMeHa https://m.eds00.ru/863e7c98
DHeprus MeMOpPaHHOTO rpaiueHTa
32 1| O’II“)OHOB CI/IHpTe3 ATCD'p :[60Ta bubmmorexa [JOK
p N P https://m.eds00.ru/863e7c98
npotoHHON AT®-cuHTa3bI
33 Peakmui MaTprdHOTO CHHTE3a brbmmorexa [TOK
t P https://m.eds00.ru/863e7c98
34 TpaHcKkpunus — MaTpUYHBINA CUHTE3 bubmuoreka [IOK
PHK https://m.eds00.ru/863e7c98
N bubmuorexa [IOK
35 Tparcasinis it e€ oTambt https://m.eds00.ru/863e7¢c98
36 KoaupoBanue amunokucnor. Poib bu6mmoteka IIOK
pubocom B OmocuHTe3e Oenka https://m.eds00.ru/863e7c98
37 Opranuzanys reHoMa y NpoKapHuoT U bubnuotexa [JOK
3YKapuoT https://m.eds00.ru/863e7c98
MouekynsipHble MEXaHU3MBI bubmuoteka [IOK
38
JKCIIPECCUU T'€HOB Y DYKapuoT https://m.eds00.ru/863e7c98
39 Bupycsl — BHeks1eTOUHBIE (POPMBI 0.5 bubmuoteka [IOK
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YKU3HU U OOJIMTaTHBIC TTApa3HTHI.
[IpakTuueckas padora «Co3nanue
MOJIETIH BUPYCa»

https://m.edso0.ru/863e7c98

BupycHsle 3a0051eBaHNs YellOBeKa, bubnnoreka [JOK
40 .
JKUBOTHBIX, PACTCHUHN https://m.eds00.ru/863e7c98
41 HanoTtexHOJIOrHu B OMOJIOTHH H bubmuorexa [IOK
MEIULIMHE https://m.edsoo.ru/863e7c98
. bubmuoreka [{OK
42 IKH3HEHHBIH UMK KIETKR https://m.edso0.ru/863e7c98
. bubmuoreka [{OK
43 Marpuiniiii curres JIHK https://m.edso0.ru/863e7c98
Xpomocomsl. JITaboparopHas pabora
44 «M3yuenne XpoMOCOM Ha TOTOBBIX 0.5 bubnnorexa [JOK
i p ' https://m.eds00.ru/863e7¢98
MUKpOIIpEnapaTax»
bu6nunorexa LIOK
45 —
Jlenerue KAeTki — MHTO3 https://m.edso0.ru/863e7c98
Tuns! knetok. Kapnokunes u
nToKknHe3. JJaboparopHas padbora
46 zHa6JHo eHHe MIfTo3apB KJ'ISTKaX 0.5 bubnnorexa [JOK
a ' https://m.eds00.ru/863e7¢98
KOHYHKA KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpoOIIpenaparax)»
47 Perynsamus »xu3HEHHOTO ITUKIIA KJIETOK bubmorexa LIOK
ywm H https://m.edso0.ru/863e7c98
48 OpranusM Kak eQuHOE 1IEJI0e bubmorexa LIOK
p a H https://m.edso0.ru/863e7c98
Txanu pacrenuii. JlabopaTopHas bubnmnoreka [JOK
49 N . 0.5
pabora «/3yueHune TkaHel pacTeHUN» https://m.eds00.ru/863e7c98
50 TkaHU )KUBOTHBIX U YEJIOBEKA. 0.5 bubnuoreka [{OK
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JlaboparopHnas pabota «3ydenue
TKaHEH >KHBOTHBIX)

https://m.edso0.ru/863e7c98

Opransl. CucTEMBI OPraHoOB.

bu6nmoreka [IOK

51 JlaboparopHnas pabota «3ydenue 0.5 https://m.edsoo.ru/863e7c98
OpTaHOB I[BETKOBOTO PACTECHUS
bubmuorexa [IOK
52 Onopa Tea oprau3mMon https://m.edsoi.I ru/863e7c98
bubmuoreka [{OK
53 JBIDKetie OpramHsMoB https://m.edsoc%.[ ru/863e7c98
bubmmoreka [JOK
>4 Hnraitie opranusmon https://m.edso:;.[ ru/863e7c98
55 [IuTanue MO3BOHOYHBIX JKUBOTHBIX. bubnnorexa [{OK
[InmeBapurenbHas cucTema 4eloBeKa https://m.edso0.ru/863e7c98
bubnuoreka [{OK
56 Jlbixanue oprafusmon https://m.edsoi.I ru/863e7c98
57 JpIxaHue Mo3BOHOYHBIX KUBOTHBIX U bubnnorexa [JOK
YeJI0BeKa https://m.edso00.ru/863e7c98
58 TpaHCIIOPT BEIIECTB Y OPraHU3MOB bubmmorexa [JOK
https://m.edso00.ru/863e7c98
59 KpoBeHOCHas cucTeMa Mo3BOHOYHBIX bubmuoreka [IOK
JKUBOTHBIX U YEJIOBEKA https://m.edso00.ru/863e7c98
60 Boienenue y opranu3smMos bubmmorexa LIOK
https://m.eds00.ru/863e7c98
61 3amuTa y OpraHu3MoB bubmmorexa [JOK
https://m.eds00.ru/863e7c98
62 NMMmyHHas cucTema yeioBeka bubmmorexa LIOK
https://m.eds00.ru/863e7c98
63 PaznpaxxumocTs u perynsauus y bubmuoteka [IOK
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OpraHu3MOB https://m.eds00.ru/863e7c98
I'ymopasibHast perynsuus u
64 Z-)P}I,M 01? WHHas fcheMz KUBOTHBIX U bubmmorexa [JOK
AOKD https://m.eds00.ru/863e7c98
YyeJioBeKa
65 @®opMbl pa3MHOKEHUSI OPraHU3MOB bubmmorexa [JOK
PMELD P https://m.edso0.ru/863e7c98
bub6nmoreka [IOK
I1

06 OIOBOE pasMHONerHE https://m.edsoo.ru/863e7c98

bubnunoreka LIOK

67 Meii

onos https://m.eds00.ru/863e7c98
l'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JlabopaTopHas bubmmoreka [JOK

68 0.5
pabota «3yueHnue CTpoeHHUs MOJTOBBIX https://m.edso00.ru/863e7c98
KJIETOK Ha TOTOBBIX MUKpPOIIpernapaTax»

WunuBuayanbHOE pa3BUTHE bubmuoreka [IOK

69
OPraHU3MOB — OHTOI'€HE3 https://m.edso00.ru/863e7c98

70 3aKiajgKka OpraHoB U TKaHEU U3 bubmmnoreka HOK
3apOJBILIEBBIX JTUCTKOB https://m.edsoo.ru/863e7c98
PocTt u pa3zButne XUBOTHBIX.

7 JlabopaTtopHnast pabota «BrisiBieHHe 05 bubmuoreka [IOK
IIPU3HAKOB CXOZCTBA 3apOJAbIILIEN ' https://m.eds00.ru/863e7c98
MO3BOHOYHBIX JKUBOTHBIX)

PazMHOXeHUE U pa3BUTHE PACTEHUI.

79 JlaGopaTtopHnast pabora «CtpoeHue 05 bubnuotexa [JOK
OpPraHoB Pa3MHOKEHUS BBICILIUX ' https://m.eds00.ru/863e7c98
pacTeHun»

73 HcTopust cTaHOBJIEHUS U Pa3BUTHUS bubmuoteka [IOK

TCHCTUKHN KaK HAYKH

https://m.edso00.ru/863e7c98
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OCHOBHBIC TIOHATHS U CUMBOJIBI
reHetuku. JlabopaTopHas pabora

bubnunorexa LIOK

4 «/Ipo3oduna kak 00BEKT FreHETUISCKUX 05 https://m.edso00.ru/863e7c98
UCCIIEI0BAHUI
3aKOHOMEPHOCTH HACJIEAOBAHUS
NpU3HAKOB. MOHOTHOpUAHOE

75 ckpemuBanue. [Ipaktuueckas pabota 05 bubmmoreka [JOK
"N3yueHune pe3ynbTaToB https://m.eds00.ru/863e7c98
MOHOTHOPUAHOTO CKPEIIUBAHUS Y
npo3ohuis”

[utonoruueckre OCHOBBI bubmmoreka [JOK

76
MOHOTHOPHUIAHOTO CKPEIIUBaHUS https://m.edso0.ru/863e7c98

77 AHanm3upyloiee CKperuBaHme. bubnnorexa [JOK
Henonnoe nomMmuanpoBanue https://m.edso00.ru/863e7c98
JuruOpunHoe ckpeniuBaHue.

78 [TpakTuyeckas pabora «M3yuenue 05 bubmuoreka [IOK
pe3yIbTaTOB TUTHOPHIHOTO https://m.edso00.ru/863e7c98
CKpEUIUBaHUS Y APO30(PHIIBI»

79 I{uTonornyeckrue OCHOBBI bubmmnoreka HOK
TUTHOPHUIHOTO CKPEIUBAHUS https://m.edsoo.ru/863e7c98

80 CuernneHHOe Hacle0BaHUEe TPU3HAKOB brbmmorexa LTOK

https://m.eds00.ru/863e7c98

81 XpoMocoMHas Teopust bu6muoreka [JOK
HACJIEICTBEHHOCTH https://m.eds00.ru/863e7c98

but6mmoreka [IOK

82 Peneriia nona https://m.eds00.ru/863e7c98

83 T'eHoTHn Kak eJIOCTHAS CUCTEMA bubmmorexa TIOK

https://m.edso00.ru/863e7c98
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I'eneTnyeckuii KOHTPOJIb Pa3BUTHUSA

bubnunorexa LIOK

84 pacTeHu, )KUBOTHBIX U YEJIOBEKA https://m.eds00.ru/863e7c98

85 M3MeHunBOCTh MpU3HAKOB. Bubl bubnmnoreka HOK
U3MEHYUBOCTH https://m.eds00.ru/863e7c98

bub6numoreka [IOK

86 MouduKaunoHHas H3MCHIHBOCTE https://m.edso00.ru/863e7c98
Bapuanyonnslii psig 1 BapuaioHHas
KkpuBas. JJaboparopHas paboTa

87 «HccnenoBanue 3aKOHOMEPHOCTEN 05 bubnnorexa [JOK
MOIU(PUKAITMIOHHON H3MEHUYNBOCTH. https://m.edso00.ru/863e7c98
ITocTpoenne BapuallMOHHOTO psiia U
BAPUAILMOHHON KPUBON»

88 I'eHoTunuyeckas U3MEHYUBOCTbD. bubmuoreka [{OK
KomOunatuBHas ©3MEHYUBOCTD https://m.eds00.ru/863e7c98
MyrtanroHHas K3MEHYUBOCTb.

89 [TpakTnyeckas pabora «MyTtanuu y 05 bubmuoreka [IOK
Ipo30¢h bl (Ha TOTOBBIX https://m.eds00.ru/863e7c98
MHUKpOIIpenaparax)»
3aKOHOMEPHOCTU MYTAI[MOHHOTO

90 npouecca.pSHHreHeZ:IKI; u bubmroreka LTOK

https://m.eds00.ru/863e7c98
SMUTEHOMUKA
I'enernka yenoseka. [IpakTuueckas
91 pabota «CocTaBJICHHE U aHAJIN3 0.5 Bubmmorexa [IOK
. https://m.eds00.ru/863e7¢c98
POJIOCIOBHOM»

92 MeToapl MEAUIIMHCKON T€HETUKHI bubmmorexa TIOK

https://m.eds00.ru/863e7c98

93 3HaueHne MEeIUIINHCKON N'eHETUKY B but6mmoreka [IOK

NpeaoTBpPAIICHUU U JICYHCHUU

https://m.edso00.ru/863e7c98
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FeHETHYECKUX 3a00JIeBaHUI YeI0BeKa

OCHOBHBIC TTOHATHSI CCJICKIIMH.

94 JlaboparopHnas pabota «3ydenue 1 05 bubnmnoreka HOK
COPTOB KYJIBTYPHBIX PAaCTECHUH U MTOPOJ ' https://m.eds00.ru/863e7c98
IOMAIIHHUX KMBOTHBIX)
MeTopl CEeNeKIIMOHHON pabOoTHI.
95 JIaGoparopHas pabora «3yueHue 1 0.5 bubnnorexa LIOK
PATOPHAA P yzi ' https://m.eds00.ru/863e7¢98
METOJIOB CETIEKIIUU PACTCHUI
OCTIKEHHUS CENIEKLINH PACTEHUN U
96 iI/IBOTHHX I1 aKTI/II;IleCKI;ﬂ abora 1 bubmorexa HOK
P . P https://m.eds00.ru/863e7¢98
«[IpuBHBKa pacTCHHI»
CoxpaHeHue, U3ydYcHUE U
97 I/ICH(E)J'IBSOBaHI/Ie Z:HGTI/I‘ICCKI/IX 1 bubmorexa HOK
https://m.edso0.ru/863e7c98
pecypcos
buotexHosiorus Kak Hayka u 0Tpacib
98 pon3BoacTBa. [IpakTndaeckas padoTa 1 0.5 bubmorexa LHOK
p A P P ' https://m.eds00.ru/863e7c98
«M3y4yeHne 00bEKTOB OMOTEXHOJIOTUI
99 OCHOBHbIE HAaIIPABJICHUS 1 bubnnorexa [JOK
CHUHTETUYECKONH OMOJIOTHHA https://m.edsoo.ru/863e7c98
bubnmorexa LIOK
100 X 1
POMOCOMHAS H TCHHA HIDKCHCEPHA https://m.edso0.ru/863e7c98
bubnunorexa LIOK
101 M 1
0 CAMIMHCKAE GHOTEXHONOrHH https://m.edso0.ru/863e7c98
102 PesepsHsiit ypok. IloBTOpenue, 1 bubmuoreka [IOK
000011eHNEe, CUCTEMATH3aIA 3HAHUI https://m.edsoo.ru/863e7c98
BIIEE KOJIMYECTBO YACOB I1
OB 0 CTBO HACOB IO 102 13.5

[NPOT'PAMME
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
ara undposbIie
Ne n/m Tema ypoka Kontpoabusbie IIpakTuuyeckue A p
Bcero u3yueHusi oOpa3zoBaTesibHbIE
padoTshI padoThI
pecypcbl
bub6numoreka [IOK
1 4. 1
IBomouponHas reopus 1. /lapsina https://m.edso00.ru/863e7c98
5 JIBHoKyIIE CUIIBI DBOJIIOLIMU BUJIOB 110 1 bubmuoreka [{OK
Y. Mapsuny https://m.eds00.ru/863e7¢98
Bbopn0Oa 3a cymiecTBoBaHMeE,
3 eCfeCTBeHHIiEIII/I HCKYCCTBEHHBIN 1 bubmorexa LIOK
4 https://m.edso00.ru/863e7c98
otbop
4 ®opMHUpOBaHUE CUHTETUYECKON 1 Bu6mmoteka [IOK
TEOPHUH 3BOJIIOLINU https://m.eds00.ru/863e7c98
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1 bu6nmorexa LIOK
MHKPO3BOIIOLHNS U MAKPOIBOIIOLIHS https://m.eds00.ru/863e7c98
6 [TonynAuus — syeMeHTapHas €IUHHALIA 1 bubmmnoreka HOK
3BOIIOIUHU https://m.edsoo.ru/863e7c98
3aKOH T€HETHYECKOro paBHOBeCHS JIK.
Xapau, B. BaiinOepra. JlabopaTopHas bubmuoreka [IOK
7 1 0.5
pabota «BbIsBIEHNE U3MEHUYMBOCTH Y https://m.eds00.ru/863e7c98
0co0eif 0THOTO BUIa»
but6mmoreka [IOK
8 1
DrneMeHTapHbIe (GAKTOPHI IBOTFOIIMA https://m.eds00.ru/863e7c98
9 Oddekt ocHoBaremns. Ihdext 1 bubnuotexa [JOK
OyTBUIOYHOTO TOPJIBIIIKA https://m.eds00.ru/863e7c98
10 Murpaunu. M3o0aumuu nomyssmii: 1 bubnuotexa [JOK
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reorpaduueckas, OnoIornIecKas

https://m.edso0.ru/863e7c98

EcrecTBennbIii 0TOOpD —

bub6numoreka [IOK

11 HaNPaBJSIIOIUN (aKTOP IBOIIOLUH https://m.edso0.ru/863e7c98

12 [TonoBoit oT60p
[Tpucmoco0IeHHOCTh OPTaHU3MOB KaK

€3yJIbTaT MUKPOIBOJIIOIIHH.
13 J%aGyopaTopHaﬁl;a%Ta «3yuenwne 0.5 bubmmorexa [JOK
. https://m.eds00.ru/863e7c98
apoMop(}030B U UIMOAAANITAIIUHN Y
PacTeHMI U KUBOTHBIX)»
[Ipumeps! npucnocodseHunt y
OpPraHu3MOB: MOP(OJIOTUICCKHE,

14 (busnonorndecKue, OMOXMMHICCKHE, 05 bubnunoreka LIOK
noBeneH4yeckue. JlaboparopHas padora https://m.eds00.ru/863e7c98
«[IpucnocobneHuss OpraHu3MoB U UX
OTHOCHUTEIbHAs 1[eI1eCO000Pa3HOCTh)»

Bupn, ero kpurepuu u CTpykTypa.

15 Jlaboparopnast pabora «CpaBHEeHHE 05 bubmuoreka [IOK
BUJI0B 110 MOP(OIOTUIECKOMY https://m.eds00.ru/863e7c98
KPUTEPUIO»

bu6mmoteka IIOK

16 CTpykrypa BitAa https://m.eds00.ru/863e7c98

17 BunoobpazoBanue kak pe3yabTaT bubmuoreka [IOK
MHKPO3BOIIOLNHA https://m.eds00.ru/863e7c98

18 CBs13b MUKPO3BOJIIOLIMH U bubnmnoreka [JOK
SIUJIEMHUOJIOTUN https://m.edso0.ru/863e7c98
Mapoozomoris. bubmmoreka [JOK

19 ITaneoHTOIOTHYECKHE METOBI

HU3YUCHUS SBOJIFOITUU

https://m.eds00.ru/863e7c98
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buoreorpaduyeckue MeToab U3ydCHUS

bubnunorexa LIOK

20
9BOJIIOLIMH https://m.eds00.ru/863e7c98
OMOpPHUOIOrMYECKHUE U CPAaBHUTEIBHO-
21 MOP(OJIOTHYECKUE METO/IbI U3YUEHUS bubmmorexa [JOK
P sttt https://m.eds00.ru/863e7c98
9BOJIIOLIMU
MounekynsipHO-TeHETHUECKHE,
22 OMOXMMHYECKHE U MaTeMaTUYeCKue bubmorexa LOK
https://m.eds00.ru/863e7c98
METO/Ibl U3yUYEHHSI 3BOIIOLUU
bubmuoreka [{OK
23 0
Obuue 3aKOHOMEPHOCTH SBOIOLHIL https://m.edso0.ru/863e7c98
24 AnanTuBHas paauanus. bubnnorexa [JOK
HepaBHOMEpHOCTH TEMIIOB 3BOJIOIUHN https://m.edso00.ru/863e7c98
o5 HayuHble runoressl NpoUCX0XKIEHUS Bbu6mmotreka [IOK
KU3HU Ha 3emJie https://m.eds00.ru/863e7c98
JloHayuHBbI€ MPeICTaBICHUS O bubmuoteka [IOK
26
3apOXKICHUM KU3HU https://m.eds00.ru/863e7c98
97 OCHOBHBIE 3Talbl HEOPraHUYECKON bubmuoreka [IOK
3BOIIOIUHU https://m.edsoo.ru/863e7c98
28 ['unotessl 3apoXKACHUS KUZHU brbmmorexa [TOK
oA https://m.eds00.ru/863e7c98
HcTopus 3emMiau 1 METOABI €€
29 uzyuenus. JlaboparopHas pabota 05 bu6muoreka [JOK
«M3ydeHue 1 ONMUCaHue UCKOAeMBbIX ' https://m.eds00.ru/863e7c98
OCTaTKOB JAPEBHUX OPTaHU3MOB)»
30 HauanbHele 3Tarsl opraHndeckon bu6muoreka [JOK
9BOJIIOLUA https://m.eds00.ru/863e7c98
b K
31 DBOJIOIHUS DYKAPUOT momorexa 110

https://m.edso00.ru/863e7c98
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OCHOBHBIC 3TAIIBI 9BOJJIOINH
PaCTUTEIIbHOTO MHUpa. HpaKTI/ILIGCKaH

bubnunorexa LIOK

32 0.5
pabora «3yueHue ocobeHHOCTEH https://m.edso00.ru/863e7c98
CTPOCHHUS PAaCTCHHI Pa3HBbIX OTIEIOB»
33 OCHOBHBIC 3TaNbl YBOJIOINHI bubnuorexa [JOK
KUBOTHOT'O MUpa https://m.eds00.ru/863e7c98
DBosrous )KUBOTHBIX. [IpakTuyeckas
34 abota «M3y4yeHne ocoOeHHOCTEH 0.5 bubamorexa LIOK
P ya ' https://m.eds00.ru/863e7c98
CTPOCHHS TIO3BOHOYHBIX KHBOTHBIX)
35 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubmmoreka [JOK
nepuoiam https://m.edsoo.ru/863e7c98
MaccoBble BBIMUpaHUS — Bu6mmoreka [JOK
36
SKOJIOTHYECKHUE KPU3UCHI IIPOILJIOTO https://m.eds00.ru/863e7c98
37 CoBpeMeHHBIN IKOTOTUYECKUN KPU3HC, bubnnorexa [JOK
€ro 0COOEHHOCTH https://m.edso00.ru/863e7c98
38 CoBpeMeHHasl cucTeMa OpraHu4ecKoro bubmuoreka [IOK
IIPOLLIOTO https://m.eds00.ru/863e7¢98
OCHOBHBIE CHCTEMaTHYECKUE TPYIIIIBI bubmuoreka [IOK
39
OpraHu3MoOB https://m.eds00.ru/863e7c98
40 AHTpOIOJIOTHS — HayKa O 4YeJIOBEKe brbmmorexa LTOK
p K https://m.eds00.ru/863e7c98
41 Pa3BuTHe npencrasieHuit o bubmuorexa [IOK
MPOUCXOXKICHUHN YEITOBEKa https://m.edso00.ru/863e7c98
MecTo yenoBeka B CUCTEME
oprannueckoro mupa. JlabopatopHas
b K
42 pabota «/3ydeHne ocoOeHHOCTEH 0.5 nommorexa [10

CTPOCHUSA CKEJICTA YCJIIOBCKA,
CBA3aHHBIX C IMPAMOXOXICHUCM

https://m.eds00.ru/863e7c98
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bubnunoreka LIOK

43 JIBIDKYIME CUITBL AHTPOTIOrCHE3a https://m.edsoo.ru/863e7c98
CooTHOIIEHNE OUOIOTHYECKUX U
44 COIMAIBHBIX (haKTOPOB B bubmmorexa [JOK
1 p https://m.eds00.ru/863e7c98
aAHTPOIIOrCHE3e
45 OCHOBHBIE CTaIUX aHTPOIIOTEHE3A buGnuorexa [IOK
A p https://m.eds00.ru/863e7c98
46 [Taneoreneryka ¥ najJicOreHOMHUKA buGnuorexa [IOK
https://m.edsoo.ru/863e7c98
47 OBOJIIOLIMSI COBPEMEHHOT'O YEJIOBEKA Bubmiorexa OK
H p https://m.edsoo.ru/863e7c98
Yenoreueckue pachl. [IpakTrueckas
48 abora «3ydeHne 3K0I0rnyecKux 0.5 Bubmiorexa OK
p . i ' https://m.eds00.ru/863e7¢98
aanTannii YeIoBeKay
49 MexIuCIUIIIIMHAPHBIE METOBI bu6mmoteka IIOK
aHTPOIIOJIOT U https://m.eds00.ru/863e7c98
50 3aporKaeHne U pa3BUTHE YKOJIOTHH bubnmorexa IOK
PO p https://m.edso0.ru/863e7c98
Metonae! sxkonoruu. JlaboparopHas
51 abora «M3ydyeHne METOI0B 0.5 bubmorexa HOK
P v . ' https://m.eds00.ru/863e7¢98
DKOJIOTHYECKUX UCCIIENOBAHUIDY
59 3HaueHHne SKOJIOTUUSCKUX 3HAHUHN IS bubnuoreka [{OK
geJIoBEKa https://m.edso00.ru/863e7c98
bubnmorexa LIOK
53 IKONOrMIECKUE GaKTOpI https://m.eds00.ru/863e7c98
Abunornueckue GpakTopsl. CBET Kak BuG OK
54 skoJornyeckuit pakrop. JlabopaTopHas 0.5 nommorera L

pabota «BplsiBIeHNE TPUCTIOCOOIEHUI

https://m.eds00.ru/863e7c98
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OpraHnu3MoOB K BJIMSHHIO CBETA»

AbuoTtndeckue dakropsl. Temmneparypa

KaK 3KOJIOTUYECKUI (PakTop.

bu6nmoreka [IOK

B )
55 Jlaboparopuast pfl60Ta «BrisiBneHNE 0.5 https://m.edsoo.ru/863e7c98
MPUCIIOCOOTICHUN OPTaHU3MOB K
BJIMSIHHIO TEMIIEPATypPhI»
AbuoTtndeckue (hakTopbl. BiraxxHocTs
KaK 3KOJIOTHICCKHUI (akTop.
56 JlaGoparopnas padora 0.5 bubnnorexa [IOK
patopras p ' https://m.eds00.ru/863e7c98
«AHATOMHAYECKHE OCOOEHHOCTH
pacTeHui U3 pa3HbIX MECT OOUTAHUS»
bubmuoreka [{OK
7
> Cpeet oOuTanms opranusmos https://m.edso0.ru/863e7c98
bubnunoreka LIOK
58 b
HOJIOTHHCCKHE PHTMBL https://m.edso0.ru/863e7c98
bu6mmoteka IIOK
59 K
MSHCHHBIC POPMBI OPraHH3MOB https://m.edso0.ru/863e7c98
bubmmoteka IIOK
60 b
MOTHYECKHE (aKTOpE! https://m.edsoo.ru/863e7c98
3HaueHre OMOTUUYECKHUX
61 B3aUMOIEUCTBUI IS CYILECTBOBAHUA bubmorexa LOK
g a yi https://m.edsoo.ru/863e7c98
OpPTraHu3MOB B CpeJic OOUTaHHUS
62 DKOJOTUYECKUE XapaKTEPUCTUKHI bubnuotexa [JOK
MOMYJSAIAA https://m.edso00.ru/863e7c98
OCHOBHbBIE TIOKA3aTEJIH MO YJISIHH:
63 YHUCIEHHOCTD, INIOTHOCTB, BO3PACTHAs bubnnorexa [JOK
’ » BO3P https://m.eds00.ru/863e7¢98
1 TI0JI0Basi CTPYKTypa
64 OcHOBHbIE TTOKa3aTeNN MOIMYJISIINN: bubmmorexa LIOK

https://m.eds00.ru/863e7c98
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POXKIaEMOCTBh, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUU

65 DKoJjoruyeckasi CTpyKkTypa MonyJssiuu buomorexa LIOK

https://m.edso0o.ru/863e7c98

66 JluHaMyKa TOIMYJISIITUU U €€ PeryJIsius buomorexa LIOK

https://m.eds00.ru/863e7c98
KpuBsble pocta uncieHHOCTH Bu6mumoteka [JOK

67
nonyssanuy. KpuBbie BBKUBaHUSA https://m.eds00.ru/863e7c98
DKoJIoTHYecKasi HUIlla BUA.

68 Jlaboparopuas pabota 05 bubnnorexa [JOK
«[IpucnocodbneHuns ceMsiH pacCTeHUM K https://m.eds00.ru/863e7c98
pacceneHuio»

69 Bun kak cucrema momysnsuit bubmroreia LIOK

https://m.eds00.ru/863e7c98
3aKOHOMEPHOCTH TTOBEJICHUS U bu6nunorexa LIOK

70 .

MHTPALHil 5)KUBOTHBIX https://m.edsoo.ru/863e7c98
bu6nmorexa LIOK

71 Co00111€CTBO OpraHu3MOB — OHOIIEHO3 https://m.eds00.ru/86367¢98

72 DKocucTema Kak OTKpbITasi cucTeMa buomrorexa LIOK

https://m.edso00.ru/863e7c98

73 KpyroBoport BemecTB 1 NOTOK 3HEPTUU bubmuoteka [IOK
B DKOCHCTEME https://m.edso00.ru/863e7c98

74 OcHOBHBIE TTOKA3aTENN YIKOCHCTEMBI bromorexa LIOK

https://m.eds00.ru/863e7c98

75 DKOJOTHYECKHE MUPaMHIbI bromorexa LIOK

https://m.eds00.ru/863e7c98

76 N3menenns cooOIecTB — CYKIIECCHHI bubmrorexa LIOK

https://m.edso00.ru/863e7c98
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[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI

77 03€p U peK. DKOCUCTEMbI MOPEi U bubmmorexa LIOK
P 1 Pet. P https://m.eds00.ru/863e7c98
OKEaHOB
78 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI bubnnoreka [JOK
TYHJAP, JIECOB, CTEIIEH, ITYCTHIHb https://m.eds00.ru/863e7c98
79 AHTpPONOT€HHBIE IKOCUCTEMBI bubmmorexa [JOK
P https://m.edso0.ru/863e7c98
Ypboskocucremsl. [IpakTudeckast
80 abora «M3y4yeHue u onucaHue 0.5 bubmmorexa LIOK
P i ' https://m.eds00.ru/863e7c98
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (OPMUPOBAHUS
81 OCHOBHBIXpB3aHMO(1)e§CTBII)/Iﬁ bubmmorexa [JOK
A https://m.edsoo.ru/863e7c98
OpPraHU3MOB B 3KOCHUCTEMAX
MexaHu3Mbl BO3JICHCTBHS 3arpsi3HEHU I
82 pa3HbIX TUIIOB HA CyOOPraHU3MEHHOM, bubmmnoreka HOK
OpPraHU3MEHHOM, MOMYJIALIMOHHOM U https://m.eds00.ru/863e7c98
KOCHCTEMHOM YPOBHSX
83 buocdepa — obueruianerapHast bubmmnoreka HOK
obosouka 3emin https://m.eds00.ru/863e7c98
84 VYuenue B. . Bepnaackoro o bubnnorexa [JOK
ouochepe https://m.eds00.ru/863e7¢98
85 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubmmnoreka [JOK
ouocgepsl https://m.eds00.ru/863e7c98
86 Kpyrosopots! BeniecTs n bubmuoreka [JOK
OMOTCOXMMHYECKUE ITUKITBI https://m.eds00.ru/863e7c98
87 3oHanbHOCTH Onochepsl. OCHOBHBIE bubnmnoreka [JOK
OMOMBI CyIIN https://m.eds00.ru/863e7c98
88 YcroitunBocTh 6uoCheps! bubmuoteka [IOK
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89 DKOJIOTHUECKUE KPUZUCHI U X bubmmoreka [JOK
MIPUYUHBI https://m.eds00.ru/863e7c98
bubnunorexa LIOK
B .
90 03/IciicTBHE YelloBeKa Ha Ouocdepy https://m.edsoo.ru/863e7c98
01 AHTpPOIIOT€HHOE BO3/ICHCTBUE HA Bbu6mumotexa [JOK
PaCTUTENbHBIN U )KUBOTHBIM MU https://m.edso00.ru/863e7c98
bubnuoreka [{OK
2
o Oxpaiia pHpoE! https://m.eds00.ru/863e7c98
93 OcCHOBHBIE TPUHITUITBI YCTOMYHUBOTO bubnnorexa [JOK
Pa3BUTHS YEJIOBEYECTBA U IPUPOBI https://m.edsoo.ru/863e7c98
PanmonansHOE IpUPOIOIIOIH30BaHUE U
94 COXpaHeHHEe OHMOJIOTHYECKOTO bubmorexa HOK
P https://m.eds00.ru/863e7c98
pazHooOpa3zus 3emin
95 O06o06menue Mo TeMe bu6mmoteka IIOK
«MHUKpPOIBOIIOLNS U €€ PE3yIbTaThD) https://m.eds00.ru/863e7c98
96 O06o06menue 1Mo TeMe bubnuoreka [{OK
«Maxkpo3BOIOIUA U €€ pe3yJIbTaThI» https://m.eds00.ru/863e7c98
O60061eHue o Teme
97 «ITpoucxoxIeHrE U pa3BUTUE KU3ZHU bubmorexa HOK
P A P https://m.eds00.ru/863e7c98
Ha 3emiie»
O60061IeHne o TeMe
98 «1 ofllcxoxc €HHE YeJIoBeKa — bubmorexa [TOK
P A https://m.edso0.ru/863e7c98
aAHTPOTIOTEHE3)
O6001enue mo Teme «IKOJIOTHS —
99 HayKa O B3aMMOOTHOIIIEHHSX bubmorexa I[JOK
K https://m.eds00.ru/863e7c98
OpPTaHU3MOB»
100 O06o06mIeHne o Teme «OpraHu3Mbl U bubmmoreka [JOK
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cpena OOuTaHMS

https://m.edso0.ru/863e7c98

101 O06o006menue 1Mo TeMe «DKOJIOTHS BUJIOB 1 bubmuorexa [IOK
Y TIOITYJISILIAI https://m.edsoo.ru/863e7c98
102 O6061menue o teme «buochepa — 1 bubmmoreka [JOK
rio0abHas SKOCHCTEMAa https://m.edso0.ru/863e7c98
OBLIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME
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YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

buonorus. 11 kinacc. Yueonuk. [Ipodunbuerit yposens [laceunuk B. B.,
Kamenckuii A. A., Py6rioB A. M. u ap. / Ilox pen. Ilaceunuka B. B. AkiimonepHoe
obmectBo «M3natenbctBo «IIpocBenienne

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

buonorus. O6mas 6uonorus. bazossiii ypoenb. 10—11 knaccel. Meroguueckue
pexkoMeHanuu u padoune nporpammel. GI'OC

ITonomapesa 1.H., Kopaunosa O.A., Cumonosa JI.B. - buonorus. 10 kiacc.
Meroanueckoe nocodue.- M., Bentana — ['pad.

ITonomapesa 1.H., Kopaunosa O.A., Cumonosa JI.B. - buonorus. 11 kiacc.
Mertoanueckoe nmocooue.- M., Benrana - ['pad.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/
https://myschool.edu.ru/
https://www.yaklass.ru/?%045;
https://meoshop.ru/
https://uchi.ru/
https://foxford.ru/
https://skysmart.ru/
https://myschool.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://videouroki.net/
https://interneturok.ru/
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