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MOSACHUTEJBHASA 3AIIKNCKA

[Iporpamma mo y4ueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oodmiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe DenepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil 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 YriyOJEHHOM YPOBHE, SIBISIIOTCA 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 MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYarolUXCsi U CTUMYJIHPOBaAHUEM
MHTEpeca K KOHKPETHOM 00JacTW HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIULIMHON, YKOJIOTUEH, TICUXO0JIOTHEN, CIOPTOM WJIM BOEHHBIM JI€JIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHHE O
Head U 3ajadax u3ydeHusi ydyeOHoro mnpeamera «buosorus» Ha yriyOiaéHHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAep KaHue, ero
CTPYKTYpUpPOBAaHME IO pa3fernaM ¢ TeMaM, paclpelielieHue I0 KiaccaMm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C HM3y4YeHHWEM OHOJIOTMHM Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIEe pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
AKOJIOTMYECKOTO MBIIIJICHUSI, TPEACTaBICHUM O 370pOBOM o0Opas3e >KW3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
nmporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEeJIMETHBIM U TPEAMETHBIM pe3ysibTaTaM OOy4YeHUS U B
(GbOpMHpPOBAaHUM OCHOBHBIX BHUJOB Yy4e€OHO-MO3HABATEIBHOW  JIE€SITEIIbHOCTH
OOy4JaromMXcsi MO OCBOCHHIO COJEPKAHUS OMOJOTWYECKOTO O0Opa3oBaHHUS Ha
YpOBHE cpeaHero ol1iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE CpeaHEro o0Iero oopasoBaHuUs
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,
TE€HETUKHU, CEIEKUNN, OMOTEXHOJIOIMH, 3BOTIOLMOHHOIO YUYEHUS U SKOJIOTUH.

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 COAEPKAHUS 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 YrIyOsleHbl OHWOJOTMYECKHME 3HAHUS O PACTEHUSX, >KHUBOTHBIX,
rpu0ax, OakTepusiX, OpraHU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HHTErpauusi OWOJOTMYECKUMX 3HAHHWM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpenmery "buosorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLMOHHBIN MOAXOABl K H3YYCHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOTHH, SMOPUOJIIOTMU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHEe, OCHOBBI SKOJIOTUU U yueHue o ouocdepe.

VYuebnniii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
OOy4aroIIMMUCSE OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJI€W, TPUHIIUIIOB U MTPaBUJI,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vu M OCOOEHHOCTAX KIIETKH, OpTraHu3Ma, MOIMYyJISIuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTENIbHBIM 00BEMOM TEOPETUYECKOTO0 MaTepualla B COAECPKAHUM MPOTrpaMMbl
no OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS
TOM uiau MHOW oOjacTh OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJOTUYECKUX MPOOIeM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM yYpOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (POPMUPOBAHUU HMHTEpEca K ONpeAesEHHON obnactu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUMN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTO00pa3uh M OCOOEHHOCTSAX OHOJIOTMYECKUX CHUCTEeM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTMM U CHUHTETHYECKOW OWOJIOTHMH, MaJeOHTOJIOTHUH,
HKOJIOTUH);  METOJaMU  CaMOCTOSITEJIBHOTO  MPOBEAEHUS  OMOJOTMYECKHX
UCCeNoBaHUM B JjabopaTtopum M B mpupoje (HaOmoaeHue, H3MEepeHue,
HKCIIEPUMEHT, MOJICTMPOBAHUE);

OBJIaZIcHMEe OOYyYalOIUMUCS  YMEHHUSIMH: CaMOCTOSATEIbHO  HAXOJUTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILIEHUIO K OKpY)KaroIleW NpUPOAHON cpene, COOCTBEHHOMY 3/10POBBIO H
3I0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npo@HIaKTUKA UH(GEKIIMOHHBIX 3a00J€BaHU, TTpaBuia MOBEJCHUS B NPUPOAE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIUXCS MHTEIIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, pEIIaEMbIMH €10 MpoOjaeMamMH, METOIO0JOTruei
OMOJOrNYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCNEPUMEHTAIIbHBIX
UCCIIEIOBaHUM, peleHUs] OMOJIOTUYECKUX 3a/1ad, MOJAECTUPOBAHNUS OMOJIOTHYECKIX
O0OBEKTOB U MPOLIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
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
OKPYXKAIOIIUX  Jirojie  (CoOmoeHuss Mep NpouIaKTHUKA — 3a00JICBaHUM,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HMCIOJb30BaHUS
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
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHero o01mero oopa3osanus, cocrtabisser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelto).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUCHHS OHOJIOTHU
OCYIICCTBIISETCSA ¢ YUETOM CHEIU(GUKH €ro COACp)KaHWsS W HaAIpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTO 00pa3oBaHMs B OpraHM3AIUAX  CPEIHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOy4JaroIuMXcsl B BBIMTOJTHECHUU TPOSKTHBIX M YYEOHO-HCCIICI0BATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TMPUKIAJHBIE KW TOUCKOBBIE HAYYHBIE HCCICHOBAHUS B
OHOJIOTHH.

3HadeHune OuoJoruv B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIIJIEHHOCTH, OXPAHE TPUPOIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. I'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsi3b OMOJIOTMHM C JIpYyruMu Haykammuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTH, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

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

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMAaTU3alus, MeTaaHanus. [lonarue o 3aBucuMou u
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanme »skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HyneBas rumnoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yabraroB. [IpuunMHBI UCKaXEHUs PE3YyJIbTATOB JKcnepuMeHTa. [loHsATHe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKM», «TKaHW JKHUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METOJIOB IIPU
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJICTOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OMOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe IEeHTPUGYTUPOBAHUE,
[111P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posmb Kak pacTBOPHUTENA, pEareHra, y4acTUe B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKA. buonornyeckue mnoauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Moinekynbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YETBEPTUYHAS
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonoruueckue pyHkuuu 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH cTpoeHus ©  (UBMKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccubukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepounibl. buonornueckue QyHKIUU
aunuoB. OOme cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapuoctu. Ilpasuno Yapradda. Crpykrypa
JAHK — nBoiinas cnimpans. MecroHaxoxaeHue u ouonornueckue Gpynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkuuu AT®. BoccTaHoBieHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
Kietke. [pyeue nyxneozuompugocgamer (HTP).Cexsenuponanue JJHK. Memoowi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMpPYKmMypsl U QYHKYULl OUOMONEKYN U UX Komniekcos. KomnvromepHuiii ouzaun u
opeaHudecKull cunmes 6UOMONIEKYl U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

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

[unarpammer:  «PacnpeneneHne XMMUYECKHX  JJIEMEHTOB B HEXHUBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuiel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYNb», «CTpoeHHuE MOJEKYII
yrieBooB», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenne Mosnekyibl 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. CTtpoenne ¥ yHKIUMN KJIETKH

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



CtpoeHre mpoKapuoTHIECKOM KIeTKU. KineTouHas creHka OakTepuil u apxei.
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 BELIECTB Yepe3 IIa3MaTHYECKYI0 MeMOpaHy: MacCUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (aroruTo3. Dk3ouuTo3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

Hurtomna3ma. [luto3one. Llutockener. [IBmxenne nuroriazMbl. OpraHouasl
kieTkdn. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmku, JTU30COMBI, UX CTpoeHHE M (YHKIUH. B3aumocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX 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. Bakyosn pacturesbHbIX KiIeTOK. KiteTounbiii cok. Typrop.

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

HememOpanubie opranouabl kieTku CTpoeHue M (PyHKIUMHM HeMeMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl.  Akmunogvlemukpoguiamenmsi.  MbIIEUHbIE  KIIETKH.
Axmumnogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposamnuvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGosnouka siipa, XpOMaTHH, KapHoILia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpOMaTHHA — THUCTOHBIL. Jlunamuka s0epHOl 00010YKU 6 Mmumose. AHoepHviii
MpaHcnopm.

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

JdeMoHCcTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTkm», «CTpoeHHe
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  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
PACTUTEIIbHBIX KIIETKAX).

IIpakTuueckass padora  «l3ydeHue  JBMKEHHS  UUTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPOPHBIN U reTepoTpodHbIi. YyacTue Kuciopoja B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUSI.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTaau3atopoB. benku-
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 NUSMEeHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gpomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BnusHue paznuuHbIX (aKTOpOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHE (POTOCUHTE3A.

XEeMOCHHTES. Pa3noob6pa3zue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

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

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
nporeccax ouogoruueckoro okucienus. Lluknndeckue peakiuu. OKUCIUTETHHOE
dbochopunupoBanue. Ouepeus memoOpanuo2o 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.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

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

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 000pYAOBaHME 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 JKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakuun mMarpuuHoro cunrtesa. [IpuHUINN KOMIIJIEMEHTAPHOCTU B PEAKIIUAX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKui
KOJ, €ro cBoucrTBa. TpaHckpunuusa — wmatpuunbli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckotul kiemke. Hexooupyrowue PHK.

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

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApHUOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. I'mmores3a
ornepoHa (d. XKako0, XK. Mano). Monexynapusie mexanusmvl 3KCNpeccult 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 3aboneBaHus 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 6earxkos. Cnocobvt 0ocmasku 1ekapcms.



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. Mutepdaza 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. ['oMonorumusasle 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», «Muto3», «CTpoeHue
xpomocom», «Permmukarus JTHK.

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

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpPOTIpenapaTaxy.

JlabopaTtopHnasi padora «HabmroneHne 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.

Tkanun pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTeibHAasd,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacoIOkKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCUHUTENbHAs, MbIleyHas, HepBHas. OcCOOEHHOCTH CTPOCHUS, (PYHKIHH 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’)KHEHHUS 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 BBIIECIUTEIBHOM 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 MPOCTEHIIMX. 3ammuTa 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 creupUIecKuit
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. Pasznpaxumocts 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 CHCTEMBI
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.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ unoTtaniamo-runoduiapHas
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 O0XkKAEBOro 4epBs», «HepBHas
cuctema poeio», «HepBHas cucrema ssrymkm», «HepBHas ~— cucrema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPONpEnapaThl OJIHOKJIETOYHBIX
OpraHMW3MOB, MHUKPOIpPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO ¥ BO3IYIIHOTO MMUTAHUS PACTECHUH,
pacIIeTuIeHus KpaxMaiia U OelIKOB Mo/ IeicTBHEM (epMEHTOB, 00OPYAOBAHHE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUI, MOJIEIIH TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEe paCTCHHI.

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

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

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHUS OpPraHu3MoOB: Oecriosnoe (BKItOUas BETreTaTUBHOE) U
nojoBoe. Buubl  O6ecronoro  pa3MHOXKEHMS:  [OYKOBaHUE,  CIOPYJISALUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
meno3a. [loenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpica
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y >kuBOTHBIX. [10JIOBBIE KeIe3bl.
OO0pazoBaHue ¥ pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe U SMOPHUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CHOCOOBI
OTUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBryaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenoe u mooenu mopghoeenesza. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JAPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEH U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK pPe3ylbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BrusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HempsiMoe pa3BuTue. PaszButne ¢ wmeramopdo3oM y OECMO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYeCKOE€ 3HAYEHHE NPSAMOIO0 M HENPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MpUPOAEC. THUIBI pocTa KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TIMKJIe 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 OHTOI€HE3a Y PACTEHUH 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, «l'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 JBYJOJIbHBIX 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 «/3ydeHre CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpEnapaTax».

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

JlabopaTtopuasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUSI BBICIIUX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

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. ®unumuenko, 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 ~ METOJBI  TE€HETUKH: THOPUAOJOTUYECKHH,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

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

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBbI CKPEIIIUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETHUUYECKHX

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

€AMHO00pa3usl rTHOPUIOB MEepBOro nokojaeHus. [IpaBuno nomMmunupoBanus. Bropoi
3aKOH MeHaens — 3aKOH pacllIeIVIeHUs NPU3HAKOB. lluTosiormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ unores3a YyucToThl raMer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. Tpetuil 3akoH MeHens — 3aKOH HE3aBUCUMOIO
HacleJoOBaHUsI ~ Mpu3HakoB.  lluTonmormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpeILBaHUS.

CuerieHHOe HacieaoBaHue npuszHakoB. Pabotsl T. Moprana. CuersieHHOe
HACJICJOBAHUE T'€HOB, HAPYLICHHE CLEIUIEHUS MEXIAYy TIe€HaMH. 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 cucrema. [lneiioTponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBI aJulenu3M. B3anMoAenCcTBUE HEAUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lomumepus.

['eHeTYeCKUl KOHTPOJIb PA3BUTHs PACTECHUM, JKUBOTHBIX W 4YEJIOBEKA, a
TaK)Ke (PU3MOJOTMYECKUX TPOLECCOB, MOBEACHUS M KOTHUTHUBHBIX (DYHKIIHIA.
['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'. Mennens, 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 apozodpunby, «Kapuorum nTuibD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPAcCHICIUICHUS MPU3HAKOB, MOJEIb s
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTPAllMM CIEIJICHHOTO HACIEIOBaHUs MMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

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

IIpakTnueckass pab6ora  «/3ydyeHue  pe3ylbTaTOB  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.

MopaudukanuonHas U3MeHYUMBOCTb. Ponb cpeasl B (popMupoBaHUM
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psin u BapuanmonHas kpubas (B. Moranmncen). CpoiicTBa MoAMGUKAIIMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAs U3MEHUYNBOCTh. CBOMCTBA FTEHOTUIMMYECKOW N3MEHUYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAsI.

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

MyTanmonHass M3MEHYMBOCTh. BuIbl MyTauuil: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
HUToIIa3MaTuyeckue Myrtanuu. CoMaTUYeCKUE U MOJOBble MyTanuu. [IpudnHb
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BJIUSHUE HAa OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOIO TMpoIecca. 3aKOH TOMOJIOTUYECKUX PSJIO0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHYMBOCTH U
HACJIEJCTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx akmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBunos.

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



ObopynoBaHue: *KUBbIE U TepOapHbIE IK3EMIUIAPhl KOMHATHBIX PACTCHUIA,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduiasl  (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€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE TreHOTHUIA!
ITIOJIHOT€EHOMHOECEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YMCJE C IOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
O0O0Ne3HH 4YeloBeKa. boJIe3HW C HacleCTBEHHOM MPenpacroioKEHHOCTHIO.
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 peTaKTUPOBAHHUS TEHOMA U CTBOJIOBBIX KIIETOK.

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

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeTObl U3ydYeHHs] TEHETHUKU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHMS YETIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTuKanyss W CEJEKUHUs. 3apOXKICHUE CENEKIMH U JIOMECTUKAIINH.
VYuenne H. WM. BaBunmoBa o IleHTpax mNpoUCXOXIEHUS W MHOrooOpas3us
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.

Metonbl cenekuMOHHON padboThl. McKyccTBeHHBIM OTOOp: MAacCOBBIM U
WHMBUAYaJIbHBIN. Otanbl ~ KOMOMHAIIMOHHOW  CEJIEKIIUH. HcnbiTanne
npou3BoAMTENed MO TOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIIBIO OIIEHKH
¢dbeHoTHa TOTOMCTBA U OTOOP IO FeHOTHUITy ¢ momotIbio aHanm3a JJHK.

HckyccTBeHHBIM ~ MyTareHe3 Kak  METOJ]  CEJICKIIMOHHOW  paboTHI.
PannanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypPHBIX



¢opm opranusmoB. Mcnonp3oBaHWE TEHOMHOTO pPEJAKTUPOBAHHUA W METOJOB
pexomOunanTHbIX JJHK m1st momydyenust ucxoqHoro Matepuana st CEJIEKIIHH.

[Toyuenue HOJIUIIIIONIOB. BuyTpuBugoBas ruOpuaAn3aIys.
bnu3kopoACcTBEHHOE — CKpelMBaHWe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, WiW ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKUNN PACTEHUI U )KUBOTHBIX. «3e1€Has
Dpesonioyusy.

CoxpaHeHre U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX poauM4ed  ans  co3gaHusl  HOBBIX  COPTOB M THOPHIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHemUYeCKUMU pecypcamu CeabCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX 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, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxbsenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnunp! 1 cxembl: «LIeHTpBI TPOUCXOXKIECHUS U MHOTOOOpa3usl KyJIbTypPHBIX
pacTeHui», «3aKOH TOMOJIOTMUYECKHUX PSIJIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Metogpl cenekuumn», «OtaanéHHas rudpuanzanus», «MyTrareHes».

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

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

Ikckypeuss «OCHOBHBIE METOJbl M JOCTHUKEHUS CEJEKIMH PAaCTeHHA U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1AOOPATOPHIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJbTYPBI, MUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuunoHHas
OMOTEeXHONOTHS:  XJeOoNeueHue, TMOIyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHoJsoruid. [Ipon3BoAcTBO O€Ka, aMUHOKUCIOT U BUTAMUHOB.

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.



Kierounasa unxeHepus. MeTonbl KyJIbTypbl KIETOK M TKaHEW PACTEHHU M
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUsi W COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
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 mudponas meaununa. [11P-
JUAarHocThkKa. MeTaOOoJOMHBIN aHanu3, TEHOLEHTPUYECKHI aHaau3 IpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEel COYeTaHWEM TEXHOJIOTHM TPEXMEpHOro OMompHHTHHTa U ckaddoiaaunara
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C LEJIbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-conepkamux BUPYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
MIPOU3BOACTBEY, «KieTouHas nHxkeHepus», «I'eHHass HHXXEHepUs».

JlabopaTtopHnasi pa6ora «/3yyeHnue o0bEeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloydyeHre MOJOUYHOKHUCIBIX TPOTYKTOBY.

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

11 KIIACC

Tema 1.3aposkaeHne W pa3sBUTHE 3IBOJIOLMOHHBIX NpeACTABJICHHMI B
omnoJiorumn

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBuHu3Ma. JKusHp u HaydHas aesrensHocTs Y. JlapBrHa.

JIBroKy1IME CUIIbI HBOJIIOLIMU BUJOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



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

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 2. K. Cenr-Unep, XK.
Kiosnbe, Y. lapsun, C. C. YerBepuxos, 1. U. HImaneraysen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCTIOCOOJICHU y pacTeHuii U >KuMBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarycThl», «[1opopl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa3oBaHUsI HOBBIX BHUJIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI MABMXKYIIMX CHJI 3BOJIIOIUI,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3us M CTPYKTypbl mnomyisiuil. M3menenue
reHo()oH/a TOMyJALMA KaK »3JIEMEHTApHOE DBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouiecc. KomOuHaTuBHas wu3MeHUMBOCTh. J[lpeld reHoB — ciydaiiHbie
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. OQdext
ocHOBaTend. IDggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuiecKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpghexma Opeiigha cenog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyIsIuig:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii oTOOp — HampaBisiomuii ¢gakrtop sBomonuu. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAIOIIMIA
(nm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE M HBOJIIOIUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHKPOIBOJIOLUH.
Bo3HukHOBeHHE ~ MpPUCNOCOOJIEHUH y  opranm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3MoB: MOp(OIOrHYECKue,
dbusnonoruyeckue,  OMOXUMHUYECKHE,  ToBeAeHuYeckue.  OTHOCHUTEIbHOCTh
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

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



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE» (monUIuIOnIU3anus,
rubpuanzanys). JJIuTenbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIOIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6Mopa3zHo00pa3usi. MUKPOIBOIIONUS U KOIBOIIOLUUS Mapa3uTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

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

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironHnas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKkoHa Xapan—BaiinOepray, «/Buxymme
CWJIbl ABOJIIOLUN», «IKOJIOTMYECKass M30JSUUs MONYJALHNN CeBaHCKOU (openmny,
«leorpaduueckass M30JAIUS  JUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «llonynsiiiMoOHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «Cxema
JEUCTBUSL €CTECTBEHHOro oTOOpa», «Dopmbel OOpbOBI 3a CyIIECTBOBAaHUEY,
«MBaycrpuanbHblii MenaHu3mM», «JKuBble UCKoraembie», «[IOKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buasl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «CrnocoOwsl BugooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumonasl pacteHuit», «KamyctHo-peneunbiii rTuOpu.

Oo6opynoBanue: repbapun pacTeHUM, KOJJICKIIMA HACEKOMBIX, Uydelia MTHIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi padora «BpIsBIeHHE W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIAY.

JlaGopaTtopnasi  pabora  «lIpucmocoOneHuss  OpraHu3sMOB M HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTopnasi padora «CpaBHeHHWE BHIOB IO MOP(OIOrHIECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  M3yueHHS  MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: oHBomonuu. llepexonnbie ¢GopMbl U (UIOTEHETUYECKUE PSAbI
OpraHU3MOB.

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



OMOpHONOrYEcKUe U CPaBHUTEIHLHO-MOP(OIOrHUECKHEe METOAbl U3yUeHUs
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl W aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruynsie TeHbl. COBpPEeMEHHBIE METOMABI MOCTPOCHUS (PHIOTeHEeTHYECKIX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobpatumocTs 3Bomtonnu. AfanTuBHas paauanvs. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpanumn

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

Tabmuubl U cxembl: «DUIOTCHETHUECKUN DS/ JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedansy»y,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emin», «Jlpei) KOHTHHEHTOBY,
«Penuktel»y, «HavanpHble cTagud SMOPUOHAIIBHOTO PAa3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBbIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

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

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIEHUS >KU3HM Ha 3emie. AOWOreHes u
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apO’KICHUS KU3HU U €€ ONpOBEpKeHHE ornbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sku3Hu U aCTPOOHOIOTHA.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU YBOJIIOIINH. [Lmanerapuas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB W3 Heopranndeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. .
Omnapwuna, TunoTe3a nepBuyHOro Oynpona J[x. XomneitHa, TeHeTHUECKasi TUTIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Hctopust 3emuin ¥ Meroabl €€ wu3zydeHus. VIckomaemble OpPraHMYECKHE
octatkd. ['eoxponomorus u e€ wMeronbl. OTHOcUTENbHAsE W a0OCONIOTHAs
reoXpoHOoJorus. I'eoXpoHoIornuecKas mKaia: 30Hbl, 3pbl, IEPUOJIBI, STTOXH.



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
NEPBBIX KJIETOK. DBONIOLUSA MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX HYKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKN KaK aHaJIOT MEepPBBIX HA 3eMJjie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYycOB. lIpoucxokaeHne MHOTIOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Talbl 3BOJIOUUU BbICHIUX pacTeHUuH. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUW U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHrne IBETKOBBIX
pPacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emMje MO »paM U MepuoiaM: apxeu, MPOTEPO30i,
nmajgeo30i, Me3030M, KaitHO30¥. OOm@as XxapakTepucThKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro ycioBUs U BIMSHUE HA Ta30BbII COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHasi cucTteMa opraHudeckoro mupa. [lpuHuunel kinaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKUE TPYNIbI OPTraHU3MOB.

JemoHcTpanuu

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

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onswita JI. [Tactepa no
M3YUYCHHUIO CaMO3apoXKJIeHUsl Xu3HuW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  H3BONIOUUN», «['€OXpoHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW MNpUpPOAbI», «CTpOeHHE BUPYyCay,
«Apomopdosbl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHuorokierounbsle Bogopocan», «Mxm», «IlanoporHukm», «I'onocemeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
Mupa», «Apomopho3bl KHUBOTHBIX», «lIpocteiimmey, «KuUIIeqyHOMONIOCTHBIEY,
«IInockue 4EepBUY, «UEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,



«IIpecmbikaromuecs», «lItuuspy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou ape», «Pa3BUTHE )KU3HU B MPOTEPO3OMCKON Ipe», «Pa3Butue Ku3HU B
IaJIC030MCKOM 3pe», «Pa3BuTue KU3HU B ME3030MCKOM 3pe», «Pa3BuTne Ku3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yy4della MTUL W 3BEPEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPTraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o n3ydeHno abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHON aTMochepe.

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 4ej10BeKa — AHTPOIOI 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  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHe roJ0OBHOrO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

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

OcHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBeKOOOpa3Hbie O00E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOIHE TPEIKH YeT0OBEKOOOPa3HBIX 00€3bsH U
JroJie. ABCTPaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YUenoBeK yMenbli, repBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a  mnpenensl  Adpuku. YenoBek reiaenbOeprckuil — - 0OMME  MPENoK
HEaHIEpTaJIbCKOT0 YEJIOBEKA U YEJIOBEKAa Pa3yMHOro. YermoBeK HEeaHAEepTAIbCKUN
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTa. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TaneoreHeTrka M NajgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBIH OTOOpP B MOIMYJISIIIHIX
yejaoBeka. MyTalmoHHBIN mponiece u nosumopdusm. llonynsaimoHHbIE BOJIHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. [loHarue o pace. bonblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHAs),  MOHTOJOUIHAs
(a3uarcko-amepukaHckas). BpeMss u myTH paccesieHHs 4YelIOBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpadguueckoil cpeapl W apeiida reHoB Ha MOPQOJIOTUIO U
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiuiiHapable  MeTobl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPOMOJIOTHS
YEJIOBEYECKUX MOMYJIAIUN. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JleMoHCTpauun

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

Tabmuiel U cxeMbl: «MeToIbpl aHTPOMOJOTHIY, «I 0JJOBHOH MO3T UeJIOBEKaY,
«YenoBekooOpa3ubie 00e3bsHB», «CKeNneT dYeloBeKa M CKEJeT IIMMIIaH3ey,
«PynuMEHTHI U aTaBU3MBIY, «J|BIXKYIIIUE CHIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABcTpanonutTek», «YenoBek  ymenwlit»y, «YenoBek
MPSIMOXOAIINIY, «JleHncoBckui yenoBek» «Heanaepranbsupbny, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHN YEIIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEIIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U  OUOJICHCKUMM CIOKETAMHU TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaX0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena 4YeloBeKa M 4eperna IMIMMIIAH3€, MOJENIb KHCTH YEJIOBEKa U KHUCTHU
ITUMITaH3€e, MOJIEJIN TOpca MPEIKOB YeIOBeKa.

JlaGopaTopnasi padora «l3yueHne o0cCOOEHHOCTEW CTpPOEHHUS CKeJeTa
YeJI0BEKa, CBS3aHHBIX C MPSAMOXO0XKICHUEM.

IpakTnueckas padora «3yueHre 3KOJIOTHYECKHUX aJIallTalluil YEJTOBEKAY.

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'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3anauu
sK0J0TUH. CBSI3b 3KOJIOTUU C APYTUMU HAyKaMHU.



Metonsl sxonoruu. I[loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE OKOJIOTMYECKUX 3HAHUW I YEJIOBEKa. DKOJOTMYECKOe
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYPbI U 3KOJIOTMYECKOM IPAMOTHOCTH HACEJICHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykau¢s.

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

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

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOpbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIoTHUecKuX (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbuoTtnueckue ¢akrtopel. CBeT Kak 3Kojormyeckuid Qaxrop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIMIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIICHHIO K cCBeTy. CHUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temmneparypa kak oskojormdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIOTEpMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. I[lpucrnocobnenus pacTeHHil K
noJIIepKaHUI0 BoJgHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K MU3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rilyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Duzuko-xumuyeckue
O0COOEHHOCTH cpell oOuTaHus opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHHE pUTMbL. CyTOYHBIE U
roJM4yHble PUTMBL. [IpHUCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

XKuznennole Qopmbl opranusmoB. [lonstne o Ku3HEHHON (opme.
XKuznennsle POpMBI pacTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUYIKU, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKuU3HEHHBIC (OPMBI >KUBOTHBIX: THIPOOHUOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHu4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «2konorudyeckue Qaxrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DuU3noNOrHUEecKUe aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Gopmbl  pactenuity, <« KuzHeHHbIe  (GOPMBI  KHUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PAa3IUYHBIX OSKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIMHU TEIJIOJI00UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia NTHUIl U 3Bepeid, repdbapuu
pacTeHull, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeiax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHECHHSIM YCJIOBUU KU3HM, 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 «BpisgBIeHHE NPUCTOCOOJEHUNM 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 cucreMma. Poib HEOTHOPOTHOCTH Cpenbl, GU3HUECKUX OaphepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTeNW MOMYJIALMU: YUCIECHHOCTh, IUIOTHOCTb,



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

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JlnHaMUKa MOMyJAIUMUA U €€ Perydaiud. bUoThdeckuil MOTEHIMAT IMOMYJISLNH.
MoaenupoBaHue TMHAMHUKHA TONYJISIIAK. KpHuBbIe pocTa YUCICHHOCTH MOMYJISIIIUH.
KpuBbie BbDKMBaHMS. Peryndiusi 4UCICHHOCTH MOMYJSIUNA: pojb (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUIOB (I- U
K-ctparerun).

[Tonarue o0 sKoJIOTMYECKON HUIEe BHaa. MectooOuTanue. MHoroMmepHas
Mozeib 3Kosiorndeckon HumM JIx.M. XartumHcoHa. Pa3mepbl 3KOJIOrMYECKON
Hu. [loTeHnmanpHas u peann3oBaHHAs HULIY.

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

3aKOHOMEpPHOCTM TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buoiormdeckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cxeMmbl: «ODKOJOTHYECKHUE XaPAKTEPUCTHKU TMOMYJISIIUN,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckoit Humm k. M. XaTunHcoHay.

O6opynoBanue: repoapuu pacTeHUM, KOJJISKITUN KUBOTHBIX.

JlaGopaTopnasi pabora  «IIpucmocoOneHus ceMsH  pacTeHHH K
PacCeNICHUIO».

Tema 9. Ikos0rust co00IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMu B OUOIIEHO3E.

Okocucrema kak oTkpbiTasi cucrema (A. J[x. Tencnn). OyHKIIMOHAIbHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJIOKH
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 UX TMPUYUHBL. AHTPONOTE€HHbIC BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIIECTB.



[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopeti u
oKxeanos. Ixocucmemvl MyHOp, 1€c08, Cmenell, nyCmbultb.

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

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormueckoe wu
X035MCTBEHHOE 3HAUCHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

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

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ IKOJI02UHECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  B030€UCEUS.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

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

HIMPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA XBOWHOTO Jiecay, «DyHKIIMOHAIbHBIE
IPYIIbl OPTAaHU3MOB B JKOCHCTEME», «KpyroBOpOT BEIIECTB B JKOCUCTEME),
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas nmupamuyia OMOMaCChly, «IKOJIOTHUECKasi MUpaMUa SHEPTUNY,
«O0pazoBanue 6onoTay, «IlepBuunas cykieccus», «BoccTaHOBIEHHE Jieca MOCTe
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repbapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia MITHIL |
3Bepeit, repOdapuu KyJIbTypHBIX U TUKOPACTYIIUX PACTECHUH, aKBapUyM KaK MOJIEIb
YKOCHUCTEMBI.

IIpakTnueckas padora «/3ydenue u onvucanre ypo0o3KOCUCTEMBD».

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

IKCKYypcHsi «DKCKypCHUsl B TUIIUYHBIN OMoreorieHo3 (B AyOpaBy, Oepe3HSsiK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYypcHsl «IJKCKypcHsl B arposkocucteMmy (Ha Mojie WiIM B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TI€ CYIIECTBYET WIIH
CyILIECTBOBaJIa >kKM3Hb. PazBuTHe npezacrtaBieHuili o ouochepe B Tpyaax J. 3rocca.



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

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChepbl Kak
rio0abHOM PKOcHCcTeMBI. JMHamuueckoe paBHOBecue B Ouochepe. 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 MIUPOKOJIUCTBEHHBIE Jieca, CTEIH, CABaHHBI,
MyCTBIHU, TPOMUYECKHUE JIeca, BRICOKOTOPhs. KiinMar, pacTuTenbHbIi U )KUBOTHBIH
MUp OMOMOB CYIIIH.

CrtpykTypa U QyHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAJA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

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

Tabmuubl u cxemsl: «l'eocdepsl 3emun», «KpyroBopor azora B HNpHUpOAE»,
«KpyroBopoT yriepona B mpupose», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnu», «TyHapay, «Talra», «Cmemanubiii gec», «lIIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHs», « Tponudeckuil gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelOBEKa Ha
ouochepy. 3arpssHeHre Bo3AymHOW cpenpl. OxpaHa BO3Ayxa. 3arps3HEHUC
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPacCTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHIUIBI OXPaHbl MPHUPO/IBL.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
boranudeckue caibl ¥ 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOMYMBOTO PA3BUTHSI UEOBEUECTBA W TMPUPOJIBI.
PanvonanbHO€  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emin. OOmmMe 3aKOHOMEPHOCTH TJIOOAIBHBIX 3KOJIOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeri u
KOHKYPEHMOCNOCcoOHOU dHepeemuke. buonoeuueckoe pasnoobpasue u 6uopecypchni.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKkocucmem. OcHoGbl



9Kopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvIX 5KOCUCTEM.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTCHHA W >KUBOTHBIX KpacHoit
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OoOy4JaroImMUMHUCs TPOrpaMM CcpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
IpaXXJaHCKOM MJAECHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIIbHOCTH
U CaMOONpPEACICHUIO, Haluuyue momueayuu K OOydeHHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHIL 00YUYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTHYECKOTO  O0pa3OBaHUs, Haluyue NpasoCO3HAHUs  DKOJOTHYCCKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MPOTPAMMBI 110 OHMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAUIIMOHHBIMU POCCUMCKUMH COIMOKYJIBTYPHBIMUA, UCTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, IMPUHSATHIMA B OOIIECTBE MpaBUIaMHU M HOpMaMUu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHUWs, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMU JIMYHOCTH, MATPUOTU3MA U
YBAXCHUS K 3aKOHY W IPABOIOPSJIKY, YEJIOBEKY TPy/a U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpaAULKUSAM MHOTOHAILMOHAIBHOTO Hapona Poccuitckon Penepauuu, npupone u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE peE3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMNbITA ACATCILHOCTH B IMPOIECCE peaav3alryd OCHOBHBIX HAIpPaBJICHUMN
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1)rpamaaHcKoOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YyYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHA U PaBOMNOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TPU CO3JAAHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHHUE YUYUTHIBATh B CBOUX JACHUCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 3a7a4, YBaXXUTEIBHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NMaTpuoTU3Ma, YBaXXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTU IMEpe.
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPHUPOJIbI,
TOoCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IC;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3anute OTedecTBa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE YMOIMOHATBLHOTO BO3ICHCTBHUSI )KMBOM MPUPOJIbI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE U peaju3alus 3J0pOBOTO U 0e30MacHoro obpasza KHU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE LEHHOCTH MPaBWI HHIMBUIYAIBHOIO M  KOJUJIEKTHUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

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

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYly, OCO3HaHHE LICHHOCTU MacTEPCTBA, TPYAOIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cpepaM npodhecCHOHANBHON NesSTENIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIIEHHE K NPUPOAEC KaK HCTOYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

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

OCO3HaHHME TJI00ATBHOTO XapakTepa 3KOJOTMYECKUX MpoOJeM M MyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHHWE pPAaBHOBECHUA B DKOCHCTEMAX, OXpaHy BHJIOB,
aKocucTeM, orochepsr);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEVCTBUN U MPEAOTBPALIATh UX;



HaJIMYUe Pa3BUTOrO IKOJOIMYECKOr0 MBILUIEHUS, IKOJIOTUYECKOU KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPaKTUKE, TOTOBHOCTHU K YYaCTHIO B IIPAKTUYECKOM EATEIBHOCTH SKOJIOTUYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUS

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOIECTBEHHOW NMPAKTHKH, OCHOBAHHOTO HA AMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE S3BIKOBOM M YUTATEIBCKOW KYJIBTYpbl Kak CpEACTBa
B3aMMO/JICHCTBHUS MEXKY JIFOJbMH M MIO3HAHUS MUPA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpPEJCTaBICHUS 00 OKPYXAIOUIEM MHUpPE KaK O €IMHCTBE IMPHUPOJbI, YeJOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpPAaHEHMS IPUPOTHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMU JJII COBPEMEHHOW LMBHIIA3AIUU:
o0ecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3JaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  pecypcHble  MNpPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJIBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIOJIb30BAHUIO MPUPOJHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJOIMYECKUX 3HAaHUH B LEIIX
NOBBIIIEHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
pU U3Y4eHUH OHOJIOTHH;

IIOHUMAHUE CYLIHOCTH METONOB ITO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MTOJTYyYEHUs JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

OCO3HAHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, T'OTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHIANBUAYAJIBHO U B IPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMMU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3ybTaThl OCBOCHHS y4eOHOTO mpenMera «buoorusy
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBJICHUE, MpPOlLece,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAJIbHbIE y4eOHbIE JAcHCTBHS (IIO3HABaTENbHbIC, KOMMYHUKATHBHBIC,

PETYJISITUBHBIE), o0ecreynBaroye (dbopmupoBaHue (yHKIHOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIILHOM U COLMAJILHOM ITPAKTHUKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pEryJsITUBHbIE YHHUBEpCalbHbIE Y4YEOHbIE JEHUCTBUS, COBMECTHAas
NEeSATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUSIMM:

1)0a3o0Bble JIOrHYecKue A1eMCTBHUA:

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

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHHIM
KUBOU MPUPOBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIEHUs (MHIYKTUBHBIC, JEIyKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpeacTtsa Uil IIPEACTaBIICHHUS
CYLIECTBEHHBIX CBA3€M M OTHOIICHHUH B M3y4aeMbIX OMOJIOIMUYECKHX OOBEKTaX, a



TAaK)K€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBHI B ICSITEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YyJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2)0a30Bbl€e HCCJIEI0BaTEIbCKHE AeiiCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BHUJbl JACSITEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJISITh [PUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajiavy,
BBIJIBUTAaTh TUIIOTE3Y €€ PEIICHUS], HaXOJAWTh apryMEHThI [JIsl J0Ka3aTelbCTBa
CBOUX YTBEPKICHUH, 33/1aBaTh MMapaMETPhbl U KPUTEPUU PEUICHNUS,

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JTOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISTh LI€JICHANIPABICHHBIA MOUCK MEpPEeHOca CPEJCTB U CHOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejararb OPUTMHAIIBHBIE TOJAXOJbI M pPEIEHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upoBaThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndeckor mHPopMalu, HEOOXOAMMOM JIJIsi BBITIOTHEHUS YYCOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMANbHYIO  (QOopMy  IpeaCcTaBICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (OpPMYJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1)o0menue:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO yJaCTBOBATh
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlayy, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMKM JPYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHIOCOOaMU OOIIEHUS W B3aWMOJCWUCTBHUS, MMOHMMAThH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eATEJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHUKy W METOJBl COBMECTHBIX JCUCTBHI C y4E€TOM OOIIHMX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4e€CTBO CBOErO BKJIAJa W KaXJOr0 YYaCTHUKA KOMAaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILLIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TOBEJCHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1)camoopranusanus:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUS B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (POpMYyIHUpPOBATH COOCTBEHHBIC 3a7]a4l B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

J1aBaTh OLICHKY HOBBIM CUTYaLIUsIM;

paciupsATh paMKH y4eOHOT0 MpeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JaCTSIX 3HAHWM, IMOCTOSIHHO TMOBBIINIATH CBOM 0Opa30BATENbHBIN U
KYJBTYPHBII YPOBEHb.

2)CaMOKOHTPO.Ib:

JlaBaThb OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMbIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTATOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JAPYIMX IPU AaHAIU3€ pPE3yJIbTaTOB
NEATEIbHOCTH;

3)npuHsiTHE ce0A U APYTrUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MTO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHUSI COJIEpXKaHUS Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecledYeHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue it OMOJIOTUM HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACUCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJlaM U3y4eHHUsl.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOro mpeamera «buonorus» B 10
Kjacce NOKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI M  PEIIEHWH TMPOOJEM  PAIMOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONINE OWOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboIu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounast Teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnencteeHHocT T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHW#),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAJIOB B
HacJIeACTBEHHON WU3MEHUYUBOCTH H. . Basuiosa), MIPUHLIUATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJJaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM 4YHUCIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHa BelIeCTB (METabOIM3M), MPEBPAILLICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  WHJIMBUIYaJbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMM U CHCTEMaM{ OpraHOB y pPAacTeHMH, *XKMUBOTHBIX U YEJIOBEKa U HX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBIBIATH OTJIMYUTENbHbIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTMYECKUE 3a/1a4H, BBISBISATH MPUUNHHO-CIICICTBEHHBIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GoOpMyIupys Ledb HCCICIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4E€OHO-MCCJIEIOBATEILCKOM paboTe Mo OMOJIOTHH,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHME OLICHUBATh JTUUYECKHUE AaCMEeKTbl COBPEMEHHBIX HCCIEIOBaHUI B
obrmactu  Ouomormu ¥ MEOUIMHBI  (KIOHHUPOBAaHHE,  HCKYyCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESITEIBHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34WCTBA, MUILEBOM MPOMBIIIICHHOCTH, YIIyOIsITh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
NPOJOJDKEHHE  OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUsI yueOHOro mpeameta «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TPHUPOABI M PEIICHUH SKOJOTHYCCKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe B PEUIEHUH BOIPOCOB PALMOHAIBHOTO
MPUPOOIOIH30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, dKOCUCTeMa, Ouocdepa), OHOIOTHUYECKHE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsX U HampasieHusx 3Boitonuu, B.M. Bepnajackoro — o
ounocdepe), 3akoHbl (reHeruueckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHUE  BJIaJ€Th  OCHOBHBIMM  METOJAaMU  HAyYHOTO  TO3HAHUA,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(ommcanue, U3MEpeHue, HaOMIOJEHHUE, DKCIEPUMEHT), CIIOCOOaMHU BBHISBIICHHS M
OIICHKH aHTPOIIOTCHHBIX NM3MEHEHU B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE MPU3HAKU: BHUJIOB, OHOIE€OLIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOIro u CUMITIaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JABWKYIITUX CHJI SBOJIONUY HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie 0OMTaHUs, YepeIOBaHUs HAMpPaBIICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHaBJIMBAaTh B3aMMOCBA3M MEXAY TMpOIECCaMU HBOJIIOIUH,
JBIKYIIMMH CUJIAMH aHTPONOreHe3a, KOMIIOHEHTaAMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISTH  OTIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpelie OOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHU3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OWOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MIPUPOJIBI M UETIOBEYCCTRA,;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJHATh JIA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIHOIATh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3YNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOMUYHO  TPEACTaBIATH  TOJYYCHHBIC  pE3yJbTaThl HAa  YYEHUYECKHUX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TTPOUCXOKICHUN KU3HH, YETOBEKa
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTIbHON
JESATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUU, IPUPOIOTIONB30BAHUS, METUIIUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccnrt U MPOJOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHMU3AIUSAX CPEAHETO MPOoheCcCHOHATHHOTO U
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No 11/ HaumeHnoBaHuepasaesioB u KonauyecTrBouacos DileKTpoHHbIE (LA(POBDIE)
TEMIIPOTrPaMMbI Bcero o0pa3oBaTebHbIEPECYPChI
1 buonorusxkaknayka https://resh.edu.ru/
2 JKuBble cucTeMbl U UX U3yUYECHHUE https://resh.edu.ru/
3 Buonorusiknerku https://resh.edu.ru/
4 XHUMHYECKaSOpraHU3AUSIKICTKH 10 https://resh.edu.ru/
5 CrpoeHure 1 QyHKIIMHKICTKH 8 https://resh.edu.ru/
5 OOMeH BelIeCcTB U MPEBpaIlEHUE SHEPTUU B 9 httos://resh.edu.ru/
KIIETKE
7 HaCHeHCTBeHIfaﬂ unpopyanus i 9 https://resh.edu.ru/
peanuzanus €€ B KIETKe
8 KN3HEeHHBIAITUKITKIIETKH 6 https://resh.edu.ru/
9 Crpoenue U pyHKIMHOPTraHU3MOB 17 https://resh.edu.ru/
10 Pa3mHOMXkeHMe U pa3BUTHEOPTaHU3MOB 8 https://resh.edu.ru/
1 ['eneTnka — Hayka 0 HacJIeICTBEHHOCTH U 5 htts://resh.edu.ru/
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTHUHACIIEACTBEHHOCTH 10 https://resh.edu.ru/
13 3aKOHOMEPHOCTUU3MEHYMBOCTH 6 https://resh.edu.ru/
14 I'enerukauenoBeka 3 https://resh.edu.ru/
15 CenexuusopraHu3MoB 4 https://resh.edu.ru/
16 buoTtexHoNOTHs U CHHTETUYECKAIONOTIOTUS 4 https://resh.edu.ru/
17 PesepBHOEBpEeMs 1 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

No 11/ HaumenoBaHnuepasiejioB u Koanyecrsouacos JaekTpoHHbIe (HU(pPOBbHIE)
) TeMIPOrPaMMblI Bcero o0pa3oBaTe/bHblepecypChl

3

1 apOXKICHHE I/vaaBBI/ITI/Ie IBOJIFOIIMOHHBIX 4 httos://resh.edu.ru/
MPEJICTAaBICHUI B OMOJIOTHI

2 MukposBoIOIUs U e€pe3yIbTaThl 14 https://resh.edu.ru/

3 MaxpodBOJIOIHS U e€pPe3yabTaThI 6 https://resh.edu.ru/

4 [TporcxoxaeHUE U Pa3BUTHE )KU3HU HA 15 httos://resh.edu.ru/
3emuie
II _

5 POHEXOICHUCACTOBERA 10 https://resh.edu.ru/
AHTPOIIOTEHE3
DKOJIOTHSI — HayKa O

5 B3aMMOOTHOIICHHSIX OPTAaHU3MOB U 3 htts://resh.edu.ru/
HAJI0PTaHU3MEHHBIX CUCTEM C
OKpY>Karollen cpenon

7 Opranusmsl ¥ cpeJaoOuTaHus 9 https://resh.edu.ru/

8 DKOJIOTUSIBUIOB U TIOMYJISITUN 9 https://resh.edu.ru/
C) 0 .

9 KOTIOTHACOODINECTE 12 https://resh.edu.ru/
DKOJIOTHYECKUECUCTEMBI

10 buocdepa — rimobanpHassKOCHCTEMA https://resh.edu.ru/

11 YenoBek u oOkpyKaromascpena https://resh.edu.ru/

12 PesepBHOEBpEMs https://resh.edu.ru/
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoumnuecrBoua
w/  Temaypoka COB Jaran3ydeH  DJeKTPOHHbIeNU(POBbIEOOPA30OBATEIbLHbIE
us pecypchbl
n Bcero
1 buonorus kak KOMIUIEKCHAsI HAyKa U KaK 4acTh 1
COBPEMEHHOTO O0IIECTBa
2 JKuBble cucTeMbl U UX CBOMCTBA 1
YpoBHEBAAOPTraHU3ALUSKUBBIXCUCTEM 1
4 HcTtopust OTKPBITHS U U3YYEHUS KIIETKH. 1
Kiterounasreopus
MeTo b1 MOJIEKYJISIPHOM U KJIIE€TOYHOM
6uonorun. [Ipaktuueckas padbora «3ydyenue
5 METOJIOB KJIETOYHON OHONIOTHH 1
(xpomarorpadusi, snexrpodopes,
muddepeHnraibHoe EHTPUYTUpOBaHUE,
[I1IP)»
6 XHUMHYECKUNCOCTABKIETKI 1
7 MuHepanbHbIC BENIECTBA KIICTKH, UX 1
Ouosoruyeckas poib
Opranuveckrie BeIeCTBa KJIETKH — OEIKH.
8 JlabopaTtopHas pabota «OO0Hapy»)eHne OSIKOB C 1
MTOMOIIBI0 KAYECTBECHHBIX PEAKIIAI)»
9 CoiicTBa, Knaccuukanys u GyHKIUU OEIKOB 1
10 OpraHn4yecKreBenIeCTBAKIECTKH — YIIIEBOIBI
11 OprannvecKreBenecTBaKIeTKH — JIUTHIbI




Hykneunossie kucnorsl. [IHK u PHK.
JlaboparopHas padora «/ccnenoBanue

12 HYKJIEMHOBBIX KUCIIOT, BBIJICJICHHBIX U3 KJIETOK
Pa3IUYHBIX OPraHU3MOBY

13 Crpoenne u pynkuun ATO. Ipyrue
nykineosunrpudocdars (HTD)

14 CexBenuponanue JIHK. MeToibl TeHOMUKH,
TPAHCKPUNTOMHKH, TPOTCOMHUKHI

15 MeToabICTpYKTYpPHOROHOIOTHI

16 Tuneiknerok. [IpokapuoTnueckaskiieTka
CtpoeHue 3yKapuOTHUECKOM KIIETKH.

17 [IpakTuueckas pabota «M3y4yeHne cBOHCTB
KJICTOYHOM MeMOpaHbI»

18 [ToBepXHOCTHBINAIIIAPATKIIETKH
OnHOMEMOpaHHBIE OPTraHOUIBI KIIETKH.

19 [IpakTuueckas padbota «M3yueHue qBUKEHUS
IIUTOIUIa3MbI B PACTUTEIILHBIX KIIETKAX)
[TomyaBTOHOMHBIE OpTaHOM/IbI KJIETKU:

20 MUTOXOHAPHUH, Tu1acTH bl JlabopaTtopHas
pabora «lccenoBanune miaa3Monn3a u
JeTIIIa3MOJIM3a B PACTUTEIILHBIX KIIETKAX)

21 HemeMmOpaHHBIEOPTaHOUIBIKIIETKH

22 Crpoenue u pyHKIMUSIpA
CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK

23 sykapHot. JlabopaTopHas pabora «3yuenue
CTPOEHUS KJIETOK Pa3IMYHBIX OPTaHU3MOBY

24 ACCUMMIISIINS U AUCCUMMIISALIUS — JIBE

CTOPOHBI MeTaboau3Ma. Tumel oOMeHa BCIICCTB.




Jlaboparopuas padota «3yueHue
KaTaJIITUIECKOW aKTUBHOCTH (DepMEHTOB (Ha
pUMepe aMIJIa3bl WM KaTala3bl)y

@epMEHTaTUBHBIN XapaKTep peakLui
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas

25 pabota «M3yuenue pepMEeHTaTUBHOTO
paclierIeHusl IepoKCUia BOJ0Opoa B
PaCTUTENIbHBIX U KUBOTHBIX KIIETKaX»

26 benku-akTuBaTOPHI M OCIKU-UHTUOUTOPHI

27 ABTOTPOPHBINTUIIOOMEHABEIIIECTB

28 dorocuHTE3
XemocuHTes. JJabopaTropHas pabota

29 «CpaBHeHuUe npoleccoB (poTocuHTe3a u
XEMOCHHTE32)

AnHa3poOHble opranu3mbl. Busiel 6poskeHus.

30 JlaGopaTopHas paborta «CpaBHEHHE MPOLIECCOB
OpOKEHMSI U ABIXaHUS»

31 AspoOHbBIE OPraHU3MBbl. JTaIb
SHEPreTHYecKoro ooMeHa
DHeprus MeMOpPaHHOTO IpaIu€HTa IPOTOHOB.

32 Cunte3 AT®: pabora nporonHoit ATO-
CHHTA3bl

33 PeaknunmarpuyHorocuHTe3a

34 Tpanckpunuus — marpuunsliicnaTe3 PHK

35 Tpancnauus u e€sranbl

36 KomupoBanue amuHOKHCIOT. Postb pubocom B
O6uocuHTese Oenka

37 Opranu3zaiys reHoMa y IpoKapuoT U 3yKapuoT




MOJIeKYJISIpHBIG MCXAaHU3MBbI SKCIIPECCHUU I'CHOB

38
y 3YKapHoT
Bupycsl — BHEKJIETOUHBIE (POPMBI KU3HU U

39 obnuratHelie napa3uThl. [IpakTiuueckas pabota
«Co31aHue MOJIeNId BUpycCa

40 BupycHsble 3a001eBaHMs YeI0BEKa, )KUBOTHBIX,
pacTeHui

41 HanorexHonoruu B OMOJI0rUH U MEIUIIUHE

42 JKU3HEeHHBINIIUKIIKIIETKU

43 Marpuunsnicuare3 JJTHK

44 Xpomocomel. JlTaboparoprast pabota «3ydecHune
XPOMOCOM Ha TOTOBBIX MHUKPOIpEnapaTax»

45 JleICHUEKICTKH — MHTO3
Tunel knetok. Kapuokunes U IUTOKUHES.

46 Jlaboparopnas pabota «HaGmronenne MuTo3a B
KJIETKaX KOHYMKA KOpEeIlIKa JyKa (Ha TOTOBBIX
MUKpOTIpenaparax)»

47 Perymsanus>kM3HEHHOTrOLIMKIIAKIETOK

48 Opranu3MKakeJMHOELEN0e

49 Tkanu pactenuit. JlaboparopHas padota
«M3ydeHne TKaHEN paCTEHUN»

50 Tkanu )KMBOTHBIX U uenoBeka. JlabopaTopHas
pabota «/3ydyeHne TKaHeH JKUBOTHBIX
Opransbl. Cucremsl opraHos. JlaboparopHas

51 pabota «/3ydyeHue opraHoB IIBETKOBOTO
pacTeHus»

52 OmnopateraopraHu3MoB




53 JIBI>KEHHEOPTraHU3MOB

54 [Turanueoprann3MoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX. 1
[TumeBapuTenbHas cucTeMa 4yeaoBeKa

56 JIpIXaHuEOPraHMU3MOB

57 JIpIxaHue M03BOHOYHBIX )KUBOTHBIX M U€IOBEKa 1

58 TpancnopTBemiecTB y OpraHu3MOB

59 KpoBeHocHas cuctema mo3BOHOYHBIX 1
KUBOTHBIX U YeIIOBEKa

60 Brigenenue y opranu3smMoB 1

61 3amura y OpraHu3MoOB 1

62 NMMmyHHasicucTeMayenoBeka 1

63 PaznpaxXuMocCTh U peryisnus y OpraHu3MoB 1

64 I'ymopanbHast peryasius 1 SHI0KpUHHAs 1
crcTeMa KUBOTHBIX M YelloBeKa

65 @OpMBIPaA3MHOKEHUSIOPTaHU3MOB 1

66 [TonoBoepazmMHOXKEHUE

67 Meiio3
I'ameTorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JIabopaTopHas pabora 1
«M3ydeHune cTpoeHHs MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIpenapaTax»

69 WuauBuyanbHOepa3BUTHEOPTaHU3MOB — 1
OHTOTEHE3

20 3akIaziKka OpraHoB M TKaHEH U3 3apOJIBIIIEBBIX 1
JIMCTKOB

71 Poct u pa3zButue xuBoTHbIX. JlabopaTopHas 1




pabota «BbIsSIBIEHUE MPU3HAKOB CXOJICTBA
3apOobIIeH TO3BOHOYHBIX )KHBOTHBIX)

PasMHOkeHHME U pa3BUTHE PACTCHUIA.

72 Jlaboparopnas pabota «CTpoeHHE OPraHOB 1
Pa3MHOXKEHHUS BBICUINX PACTCHUN

73 HcTopus cTaHOBJICHUS ¥ Pa3BUTHS TCHETHKU 1
KaK HayKH
OCHOBHBIC TIOHSITHS U CUMBOJIBI T€HETHUKH.

74 Jlaboparophnast pabota «Jlpozodwuiia kak 00bEeKT 1
TCHETHYCCKUX UCCIICTOBAHMIT»
3aKOHOMEPHOCTH HaCJIeIOBAHHSI TPH3HAKOB.
MoHOornbpuaHOE CKpEIIUBAHHE.

75 [IpakTrueckaspabora 1
"H3ydeHnepe3yabpTaTOBMOHOTHOPUIHOTOCKPEII
UBaHUS y 1p0o30¢pHIb!"

76 [{uTONOrMYeCcKNe0CHOBEIMOHOTHOPHTHOTOCKPE 1
[IMBAHUS

2 AHanuzupylomieecKpenBatme. 1
HenonHnoenoMmuaupoBanue
JurnbpunHoe ckpeuuBanue. [Ipaktuueckas

78 pabota «/3ydyeHue pe3ynbTaToB AUTHOPHUIHOTO 1
CKpELIMBaHUs y APO30(UIB»

79 [{uTONOrHYeCKNEeOCHOBBITUTHOPHIHOT OCKPETITH 1
BaHUs

80 CrerieHHOEHACIIeJOBAaHHECTIPU3HAKOB 1

81 XPpOMOCOMHAATEOPUSIHACIIEICTBEHHOCTH 1

82 ['enetnkamnosna 1

83 I'eHoTHIKAKIEIOCTHAICUCTEMA 1




I'eneT4eCKUi KOHTPOJIb PA3BUTHS PACTCHUH,

84 KUBOTHBIX U YEJIOBEKa

85 N3MeHYnBOCTBIIPU3HAKOB. BUABIN3MEHYMBOCTH

86 MoaudukamoHHAsIM3MEHUYNBOCTh
BapuannoHHBIN psii 1 BApUallMOHHAs KpUBasl.
Jlaboparopuas padota «Vccienoanue

87 3aKOHOMEPHOCTEH MOAN(PUKAITMOHHON
U3MEHUYUBOCTH.
[TocTpoenueBapuaimoHHOTOpsIIa U
BapHUaIMOHHOUKPUBOI»

88 ['eHOTHIIMYECKASTU3MEHYUBOCTbD.
KomOnHaTHBHASIM3MEHYHBOCTD
MyrtannonHas u3MeH4YUBOCTb. [IpakTudeckas

89 pabota «MyTarun y 1po30¢puibl (Ha TOTOBBIX
MUKpOTpernaparax)»

90 3aKOHOMEPHOCTH MYTAI[MOHHOTO TpoIiecca.
OnureHeTHKa U 3MUTeHOMHKA

01 I'enernka yenoBeka. [IpakTuueckas pabora
«CocraBieHle U aHaIU3 POIOCIOBHOM»

92 MeTtoapIMe THIIMHCKONTEHETUKHU
3HayeHne MEeIMIIMHCKON T'eHEeTHKH B

93 MPEJOTBPAILCHUN U JICYEHUU TeHETUYECKUX
3a00JIeBaHUH YeloBeKa
OcHoBHble NOHATHUSA cenekiuu. JlabopaTopHas

94 pabota «3y4eHne copToB KyIbTYPHBIX
pacTeHuil ¥ MOpOJ JOMAIIHUX KUBOTHBIX)

95 Mertoapl ceneknnoHHo# padoTsl. JlaboparopHas

pabota «3yyeHne MeTo/10B CeNIeKIINU




pacTeHuin»

,HOCTI/I}KCHI/IH CCJIICKIINHN paCTeHI/Iﬁ H ) KNBOTHBIX.

96 . 1
[IpakTuyeckaspadora «IIpuBUBKapacTeHHID»

97 CoxpaHeHne, U3y4eHHEe U UCTIOJIb30BaHUE 1
TeHETUYECKUX PECYpPCOB
buotexHoorus kak Hayka u 0Tpacib

98 npousBojicTBa. [IpakTuueckas pabora 1
«3yueHne 0ObeKTOB OMOTEXHOIOTHUI

99 OCHOBHBICHANPABJICHUICHHTETHIECKOMONOIIOTH 1
"

100  XpomocomHas ¥ TCHHAsTUHKEHEPHS

101  MeaunuHCKuEeOHOTEXHOIOTUN

102 PesepsHrlit ypok. [ToBTopenue, 06061ieHue, 1
CUCTEeMaTH3alusl 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 102
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11 KJIACC

Ne KoimnuecTBouac
JdaTransyuen JIeKTPOHHBbIeHU(POBHICOOPa3OBaTEIbLHbIEPE
n/ Temaypoka 0B
ust cypchbl
n Bcero
1 OpomtonuonHasareopus Y. Jlapuna 1
5 JIBrKyI1IME CUITBI 3BOJIFOIIMU BUIOB 110 Y. 1
Hapsuny
3 Boprba 3a cymiecTBoBaHHE, €CTECTBEHHBIH 1
Y UCKYCCTBEHHBII 0TOOD
4 DopMUPOBAHUECUHTETHYECKONTEOPHUHIBOI 1
IOLIUN
5 DTarbl SBOIOIMOHHOTO MpoIiecca: 1
MUKPO3BOJIIOIUS U MAKPOIBOIIOLIUS
6 IMonmynsiums — 1
3JIeMEHTapHAasIeIMHUIIAABOJIOLUN
3aKOH F€HETHUUYECKOTO paBHOBeCUs JIxk.
7 Xapmau, B. BaiinOepra. JlabopaTopHas 1
pabota «BblIsiBI€HNE U3MEHUYUBOCTH Y
0co0el 0IHOrO BHIa
8 OneMeHTapHbIe()aKTOPHIIBOIOIUH 1
9 OddexT ocHoBaTens. dpdext 1
OYTBUTOUHOTO TOPJIBIIIKA
10 Murpauyu. M30a0uu nonysisuui: 1
reorpaduueckasi, OnoIorunyecKas
11 EcrecTBeHHbI 0TOOp — HaNpaBIAIOMINNA 1
(baxTOp BOIOLUN
12 [TomoBoitoTOOP 1




13

[IpucrocobaeHHOCTh OPraHN3MOB KaK
pe3ysbTaT MHUKPO3BOIIOIMHU. JIJabopaTopHast
pabora «3yyenue apomopdo30B 1
UIM0QIaNTAlUN Y PACTCHUN M JKUBOTHBIX)

14

15

[Tpumeps! mpucocobIeHu y OpraHu3MOB:
Mophonoruueckue, GU3n0IOTHIECKHUE,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
JlaGopaTopHasipaboTa
«[IpucrocobieHUsIOpraHu3MOB U
UXOTHOCHUTEIIBHASIIEIECO00PA3HOCTHY

Bun, ero kpurepuu u CTpykTypa.
JlaboparopHas paboTa «CpaBHEHHUE BIIOB
10 MOP(OJOTHIECKOMY KPUTEPHIO»

16

17

CrpykrypaBuaa
BunoobpazoBaHnekakpe3yabTaTMUKPOIBOI
IOLIAN

18

CBHSBMI/IKPOBBOJ’IIOHI/II/I U SIINJCEMHUOJIOTUHN

19

20

MaKpOBBOJ'II-OI_[I/IH. ITaneoHTONIOTrMYECKHE
MCTOJbI U3YUYCHUS 3BOJTIOITUN
BI/IOFCOI‘pa(bI/I‘lCCKI/ICMeTOI[LII/I?»y‘IeHI/IHC)BOJI
10)0040%}

21

OMOPHOIOTMYECKHE U CPABHUTEIBHO-
MOP(OIOTHUECKUE METOIBI U3YICHUS
HBOJIIOLUH

22

23

MonekyaapHO-TEHETUYECKHUE,
OMOXMMHYECKHE U MAaTEMaTHYECKHE
METO/Ibl U3YUEHUS IBOTFOIIUN

OO01mue3ak0HOMEPHOCTUIBOIIIOLHH




AnanrtuBHas panuanus. HepaBHOMEpHOCTH

24 TEMITIOB 3BOJIOLUU

o5 HayuHble runoTe3bl MpOUCX 0K ICHHUS
YKU3HU Ha 3emiie

26 JloHayuHbIe peACTaBICHUS O 3aPOKICHUN
KU3HU

97 OcCHOBHBIEATANBIHEOPTAHUYECKONIBOIIOLN
u

28 l'unoTe3pI3apokICHISKU3HI
HcTopust 3eMin 1 METOIbI €€ N3YUYCHHUS.

29 JlaboparopHas pabota «3yuenue u
OIHMCAaHNE UCKOMAEMbIX OCTAaTKOB JIPEBHUX
OpPTaHU3MOBY

30 HavanbHpleaTanblopraHn4ecKoN3BOIIOIUI

31 DBOJIOIUAIYKAPUOT
OCHOBHBIE 3TaIlbl HBOJIOLUH

39 pactutensHOro mupa. [IpakTuueckas
pabota «/3ydueHue ocoOeHHOCTEN CTPOEHUS
pacTeHH pa3HbIX OTIEIOBY

33 OCHOBHBIE 3TaITbl YBOJIOIIH KHBOTHOTO
Mupa
OBOIOLMS KUBOTHBIX. [I[pakTryeckas

34 pabota «3yueHne ocOOEHHOCTEN CTPOEHUS
MIO3BOHOYHBIX JKHBOTHBIX)

35 Pa3Butue xu3Hu Ha 3eMiie 1o IpaM U
nepuoiam

36 MaccoBble BBIMUPAaHHUSI — 3KOJIOTMYECKHE

KPpHU3UCHI IPOLLJIOTo




CoBpeMeHHbIH 3KOJIOTMYECKUI KPU3UC, ET0

37
0COOCHHOCTHU

38 CoBpeMeHHAACUCTEMAOPTaHNYECKOT OIIPOIIT
J0TO

39 OCHOBHBIECUCTEMATHUECKUETPYIIIBIOPTaHU
3MOB

40 AHTpOIIOJIOTHS — HayKa O 4YeJIOBEKe

a1 PasButue npencrasieHuii o
MIPOMCXOXKICHUH YEIIOBEKA
MecTo yelioBeKa B CUCTEME OPTaHUYEeCKOTO

42 mupa. Jlabopatopnas pabora «/3ydenue
0COOEHHOCTEH CTPOCHHS CKEJIeTa YeIOBEKa,
CBSI3aHHBIX C TIPSIMOXOKICHUEM

43 JIBUKyIIMECUITBIAaHTPOIIOT €HE3a

44 CooTtHo1ieHne OMOJOTHYECKUX U
COLMATBHBIX ()aKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIECTAIUUAHTPOIIOTEHE3A

46 [TaneoreHeTrka u majcoreHOMUKa

47 OBOJTIOLIHACOBPEMEHHOT 0UEIIOBEKA
UYenoseueckue packl. [Ipaktuyeckas pabora

48 «M3yueHne 3KOJOTHICCKUX aanTaini
YeIIOBEKa»

49 MeXIUCIUTTHHAPHBIEMETOIBIAHTPOTIONIOT
uu

50 3apoKaEHUE U Pa3BUTUEIKOJIOTUN
Mertonst skonoruu. JlabopatopHas pabora

51 «M3y4eHne METOIOB PKOJIOTHIECKUX

HUCCIIENOBAHUN




3HaueHne YKOJIOTNYECKUX 3HAHUN I

52 1
YyesioBeKa

53 DkonornyeckuedakTopsl 1
Aobuotnyeckue akropsl. CBET Kak

54 sKosiorndeckuii gpaxrop. JlaboparopHas 1
pabota «BpIsiBIIeHHE TPUCTIOCOOICHUI
OPraHU3MOB K BIIMSTHHIO CBETa»
Abuotnueckue (axropsl. Temeparypa kak

55 sKosiornueckuit gpaxtop. JlaboparopHas 1
pabota «BpIsiBI€HHE IPUCTIOCOOICHUH
OpPIraHU3MOB K BIIMSHHUIO TEMIIEpaTyphbl»
AbuoTtnueckue Gpaxkropsl. BraxxHOCTh Kak

56 sKosiornueckuit gpaxrop. JlaboparopHas 1
paboTta «AHATOMUYECKHE OCOOEHHOCTH
pacTeHHi u3 pa3HbIX MECT OOUTAHUS»

57 CpenploOuTaHuSOpraHUu3MOB 1

58 bronornuecknepuT™Msl 1

59 KuzHeHHbIEPOPMBIOPTaHU3MOB 1

60 buotnyeckuedakropsl 1
3HaueHne OMOTHYECKUX B3aUMOIEHCTBHI

61 JUIs CYIIIECTBOBaHMS OPraHU3MOB B cpeJie 1
oOuTaHus

62 DKOJIOTHYECKHEXaPaAKTEPUCTHKUTIONYIISIITA 1
OCHOBHBIE TIOKA3aTEeIH MOMYJISAUH:

63 YUCJIIEHHOCTD, IJIOTHOCTh, BO3pACTHAs U 1
M0JIOBasi CTPYKTYypa

64 OcCHOBHBIE TIOKA3aTeH MOMYJISALUH: 1

POXIAAEMOCTD, TIPUPOCT, TEMII pOCTAa,




CMCPTHOCTH, MUT'pAllUU

65 DKOJOTUYECKASICTPYKTYPANOMYIISAIINU

66 JluHaMuKka Honyssiuy ¥ €€ perysnuus

67 Kpussie pocta 4nciIeHHOCTH TOMYJISIHH.
Kpussie BbKMBaHMSA
Oxonoruyeckas Huiia Buaa. JlaboparopHas

68 pabota «[IprcnocoOyeHns CeMsH PacTeHHI
K pacceneHuIo»

69 Buakakcucremanomysuit

20 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUN
YKUBOTHBIX

71 Co00111eCTBOOPTaHU3MOB — OHOIICHO3

72 DKocHCTEMaKaKOTKphITasgcucTeEMa

73 KpyroBopoT BeliecTB 1 MOTOK SHEPTUHU B
JKOCHCTEME

74 OCHOBHBIENIOKA3aTEINIKOCUCTEMBI

75 DKOJIOrMYEeCKUETUPaMU/IbI

76 N3menennscooOuiecTs — CyKIECCUI

77 [TpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI
03ep M peK. DKOCUCTEMBIMOPEH 1 OKEaHOB

78 [TpupoaHbIe 3KOCHCTEMBL. DKOCHCTEMBI
TYHJIp, JIECOB, CTETEH, MyCThIHb

79 AHTPOTIOTEHHBIEIKOCUCTEMBI

80 Ypb6oskocucremsl. [IpakTiuueckas pabota
«M3ydyenue u onucanue ypooIKOCUCTEMbI»

81 3aKOHOMEPHOCTH (hOPMUPOBAHUS

OCHOBHBIX B3aUMOACHCTBUIH OpraHu3MoOB B




9KOCHCTEMAax

MexaHu3Mbl BO3JICHCTBUS 3arpsA3HEHUI
Pa3HBIX TUTIOB HAa CyOOpraHU3MEHHOM,

82 OpraHU3MEHHOM, MOMYJIILIUOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buochepa —
obmernaneTapHaso0010uka3eMiIn

84 VYuenne B. U. Bepnuanckoro o 6uocdepe

85 3aKOHOMEPHOCTHCYIIECTBOBAHUAONOC(EPHI

86 KpyroBopoTsl BemecTs u
OMOT€OXUMHYCCKUE IIUKIIBI

87 3onansHOCTH OHoCchepsl. OCHOBHBIE GMOMBI
CyIIH

88 YcroitunBocThOHnOChHEPHI

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPHYNHBI

90 BosneiictBueuenosexkanadbuochepy

01 AHTpONOreHHOEe BO3/IEHCTBHE Ha
PaCTUTENbHBIA U YKUBOTHBIM MU

92 OxpaHarpupoIs1

03 OCHOBHBIE IPUHIMIIBI YCTOHYHUBOTO
pa3BUTHSI YEJIOBEUECTBA U MPUPO/IBI
ParnmonanbsHOE TPUPOIOTIONB30BAHHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO
pa3zHooOpasus 3eMin

95 O6006menue mo Teme «MHUKPOIBOTIONHUS U
€€ pe3yapTaThl»

96 O60611eHne 110 TeMe «MaKkpOIBOJIOLUS U




€€ pe3yabTaThD)

O6o06menue mo Teme «IIpoucxoxaeHue u

97 1
pa3BUTHE KU3HU Ha 3eMIIE»

08 O606menue o Teme «IIpoucxoxaeHue 1
YeJIOBEKa — aHTPOIIOTCHE3Y

99 O06o061IeHne o TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHUSAX OPraHU3MOB
O600611eHne 1o TeMe «OpraHu3Mbl U cpea

100 1
o0OuUTaHUI»

101 O6o6meHIEe 10 TeMe «DKOJIOTHS BHJIOB H 1
TIOTTYJISIITHI

102 O606menue o Teme «buochepa — 1
rio0aiabHas YKOCUCTEMa

OBILEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




IPOBEPSIEMBIE HA EI'D 110 BUOJIOTNU TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

IIpoBepsiemblie TPeOOBAHUA K MPEAMETHBIM
pe3yJbTaTaM 0CBOEHUS] OCHOBHOI1
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero
oOpa3oBaHus

KoanposepsiemororpedtoBanus

ChopmupoBaHHOCTh 3HaHHM O MecTe H  POJH
OMOJIOTMM B CHCTEME €CTECTBEHHBIX HAyK, B
(hOpMHUPOBAaHHH COBPEMECHHON E€CTCCTBCHHOHAYYHOM
KapTUHbl MHpA, B IMO3HAHUU 3aKOHOB NPHUPOABI U
pELIEHUH >KM3HEHHO BaXKHBIX COLIMAIbHO-3TUYECKUX,
SKOHOMUYECKHX, AKOJIOTUYECKUX npobsem
YEJIOBEUECTBA, a TAaKXE B PEHIEHUU BOIPOCOB
palOHANIBHOTO PUPOJONOIB30BAHMS, B
(hopMHUPOBaHUH IIECHHOCTHOT'O OTHOIIEHUS K TIPUPOJIE,
oOlIecTBy, 4YeNOBEKYy; O BKJIAJE€ POCCHUMCKUX H
3apyOexHBIX YYEHBIX — OHMONOTOB B pa3BUTHE

OHOJIOr U

Bnagenue cucteMoil 3HaHHH 00 OCHOBHBIX METOIAX
Hay4HOTO MMO3HAHM, HCIIOJIb3YEMBIX B
OHMOJIOTHYECKUX HCCIIENOBAHMIX KUBBIX OOBEKTOB H
JKocucTeM (ONMHUCaHHWE, W3MEpPEHHE, TPOBEIICHUE
HaOIOJIEHUH); CIocoO0aMH BBISBIICHUS M OICHKH
AQHTPOIIOTE€HHBIX U3MEHEHUH B IPUPOJIE.

YMeHHe BBIIBUTATh THUIIOTE3bl, MPOBEPATh MX
IKCTICPUMEHTAIBHBIMUA ~ CPEICTBaMH,  (OPMYIUPYS
LeTb HCCIIEOBAaHUA, AaHAJIMU3UPOBATH MOJYYCHHBIE
pe3yAbTaThl U JIeJaTh BHIBOJBI.

BrisiBieHHEe 3aBHCHMOCTH MEXIY HCCIEAYyeMBIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYYCHHBIX PE3yJbTaTOB
u GOpMyITUpOBaHHE BBIBOJOB C HCIOJIB30BAHUEM

Hay4HbIX IIOHSATHH, TEOPUHI U 3aKOHOB

YMeHue BIageTh CUCTEMOM OMOJIOTMUYECKHUX 3HAHHM,
KOTOpast BKJIFOYACT: OCHOBOIOJIArafOIITHe
OMOJIOTMYECKHE TEPMHUHBI W TIOHATHSL (KU3HB, KIICTKA,

TKaHb, OPraH, OPraHW3M, BH, MOMYJALMSA, SKOCUCTEMA,




OuorieHo3,  Ouocdepa;  MerabomM3M,  TOMEOCTa3,

KJICTOYHBII MMMYHHUTET, OMOCHHTE3 Oeka,
OUOIIOTMEDHI, JICKPETHOCTD, CaMOpET YIS,
CaMOBOCITPOU3BE/ICHHE, HACJIEICTBEHHOCTD,

HM3MEHYUBOCTb, SHEPr03aBUCUMOCTb, POCT U Pa3BUTHE);
OMOJIOTMYECKHE TEOpWHU: KJIeTo4yHas teopus 1.
[[IBanna, M. Ilneiinena, P. BupxoBa; KjioHaIbHO-
cenekTuBHOro ummynurera 1.  DOpmux, HW.N.
MeunukoBa, XPOMOCOMHasI Teopus
HACJIEACTBEHHOCTH T. Moprana, 3aKOH
3apozsiieBoro cxonacrsa K. bapa, sBomonnoHHas
teopuss Y. JlapBuHa, CHHTETHMYECKass Teopus
3BOJIIOIMHU, Teopus aHTponorereza Y. JlapBuna;
teopusi Omoreoneno3a B.H. Cykauépa; yuenne H.U.
Basunosa 0 LIEHTpax MHOT000pa3us u
MIPOUCXOXKACHUS KyIbTYpPHBIX pacTeHui, yuenue A.H.
CeBepiioBa 0 TyTSIX M HAMpPaBICHUSIX SBOJIIOIUU,
yuenue B.W. Bepnanckoro — o 6uocdepe);

3aKOHbI  (emMHOOOpa3usi  MOTOMKOB  TEPBOTO
MOKOJICHUS, PaCIIEIUIEHUsI TPU3HAKOB, HE3aBUCHUMOTO
HACJIEIOBaHUs MpU3HAKOB I'. MeHaens; CUerieHHOro
HacJe0BaHUsl MPU3HAKOB M HAPYIICHHS CLETUICHUS
reHoB T. Moprana; romMoJIOTMYECKUX pAIOB B
HaclencTBeHHoM wu3MeHunBoctd H.M. Basuiosa;
reHeTudyeckoro pasHoBecuss JIx. Xapmu u B.
BaiinGepra; 3apoapimeBoro cxoxactsa K. bapa;
ounorenernueckuit 3akoH J. ['ekkens, @. Mroiiepa);
MIPUHITUTIBI (YUCTOTHI TAMET, KOMIUIEMEHTapPHOCTH );
npaBuiia (Muaumyma HO. JImbmxa, 3KOIOTHYECKON
MUPaMHJIBI YUCENl, OMOMACCHI U DHEPTHH);

runote3bl (koanepsatHoit A.M. OnapuHa, mepBUYHOIO
oympona JDx. XommeitHa, mukpochep C. Dokca,
pubosuma T. Yek)

YMeHue pemaTh MOUCKOBBIE OHOJIOTHYSCKHE 3a/1a4H;
BBISIBJISATh TPHYUHHO-CIICICTBEHHBIC CBSI3U MEXITY
HCCIIEAYEMbIMU OHOJIOTMYECKUMU 00BEKTaMH,
MIPOIIECCaMU U SIBJICHUSIMHU; JIeTIaTh BHIBOJIBI M TIPOTHO3BI
Ha OCHOBAHUH MOJTYYCHHBIX PE3yJIbTaTOB;

COCTaBJIATh 'CHOTHIIMYCCKHUEC CXEMbI CKPCIIWBAHUA OJIA




Pa3HbIX THIIOB HaCJaCa0BaHUA IMPU3HAKOB y
OpraHu3sMoOB, COCTABJIATH CXCMbI IICPCHOCA BCHICCTB U
OHEPIrMK B OKOCHCTEMAaX (HGHI/I IIUTaHWs, ITHIICBBIC

CEeTH)

YMeHue  yCcTaHaBIMBaTh  B3aWMOCBSI3U  MEXKIY
CTpOCHHEM H (YHKIUSMH: OpPraHOWAOB, KIIETOK
pasHbIX TKaHEH, OpraHaMd W CHCTEMaMH OpPraHOB y
pacTeHui, )KUBOTHBIX M YEJIOBEKa; MEXIYy 3Talmamu
oOMeHa BEUIECTB; JTalmaMy KJIETOYHOTO LHUKIA U
KM3HEHHBIX  IIMKJIOB  OpPraHU3MOB;  JTamaMu
SMOPHOHAIIEHOTO pa3BUTHS; TCHOTHIIOM u
¢deHotunom, Qenorunom U pakTopamMH  CpeIbl
OOHMTaHMS; TPOLECCAaMH SBOJIOIMU; JBIDKYLIIMMHU
CHJIAMU aHTPOIIOTEHE3a; KOMIIOHEHTAaMH pPa3IMYHBIX

OKOCUCTEM U HpI/ICHOCO6JICHI/I$IMI/I K HUM OpraHu3mMoB

YMeHue BBIICIATh CYIIeCTBEHHBIC TPU3HAKH:

CTPOCHHSI BHPYCOB, KIETOK IMPOKAPHUOT M DYKAPHOT;
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB,
BHUJIOB, OHOTEOIIEHO30B, JKOCHCTEM U Ouochepsr;
CTPOCHHS OpPraHOB M CHCTEM OpPraHOB pPACTEHUH,
’KUBOTHBIX, YeJI0BEKa,; MIPOIIECCOB
KHU3HEJEATSNIbHOCTH, MPOTEKAIONINX B OpraHu3Max
pacTeHuii, >KMBOTHBIX M YeNOBEKa; OMOJIOTHYECKHX
mpoueccoB:  oOMeHa  BemecTB  (MeTaboiu3M),
nH(poOpMallUd U TIpEBpallleHUs] SHEPruu, OpoKeHus,
aBTOTPO(HOTO0 U TETepOTPO(GHOr0 THUMOB MUTAHUS,
dboTocMHTE3a U XEMOCHHTE3a, MHTO03a, Meio3a,
ramMeToreHesa, AMOpHOreHe3a, MOCTIMOPHOHAIBHOTO
pa3BHTHS, Pa3MHOXKEHUS, WHUBUTYTBHOTO
pa3BUTUS OpraHU3Ma (OHTOTeHE3a), B3aUMOICHCTBUS
TeHOB, TeTepo3uca; JACUCTBHA  HMCKYCCTBEHHOTO

otbopa,  CTAOWIM3UPYIOIIETO,  JABWXKYIIETO U

Pa3phIBAOIIETO €CTECTBCHHOT'O orbopa;
AJTOTIATPUIECKOTO " CUMIIATPUIECKOTO
BUJI000pA30BaHUS;,  BIUSHUS  JBIKYIIUX  CHJI
IBOJIIOIIH Ha TeHO(pOH]T TIOITYJISIITHH;

MPUCITOCOOJICHHOCTH OPTaHU3MOB K cpejie OOWTaHWs,

YepeoBaHMs HaIlpaBJICHUN 3BOJIOLMHU; KPYrOBOpOTa




BCIICCTB U MOTOKA SHCPIrUHu B 9KOCUCTEMAX

CdopmupoBaHHOCTH YMEHHUS BBIJICTISITh
CYIIECTBEHHbIE  MPU3HAKK  BUPYCOB,  KJIETOK
MPOKApUOT U  JYKAPUOT;  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpraHHU3MOB, BUJIOB,
OMOreoleHO30B U DKOCHCTEM;  OCOOEHHOCTH
MPOIIECCOB OOMEHA BEIIECTB U MPEBPALICHHS SHEPTHH
B KJeTKe, (OTOCHMHTE3a, IUIACTHYECKOTO H
SHEPreTHYecKOoro OOMEHa, XEMOCHHTEe3a, MHTO3a,

Meﬁ03a, OILIOAOTBOPCHHA, PA3BUTUSA U PA3SMHOKCHUA,

UHAUBUAYAJIBHOI'O pPa3sBUTHA opraHusma
(oHTOrEHE3a), 00pbOBI 3a CYLIECTBOBAHHUE,
€CTECTBEHHOTO ortbopa, BU1000pa30BaHMs,

MPHUCIIOCOOJICHHOCTH OPraHU3MOB K Cpejiec 0OUTaHus,
BIIMSIHHUSA KOMIIOHEHTOB 3KOCHUCTEM, aHTpOHOFCHHI)IX
M3MEHEHUH B DJKOCHCTEMAaxX CBOEH MECTHOCTH,
KpYroBOpOTa BEIICCTB W IPEBPAIICHUS JHEPTrUU B
ouocdepe

VYMeHne HCIOJIb30BAaTh COOTBETCTBYIOIIINE
apryMeHTbl, OWOJIOTMYECKYI0 TEPMHUHOJOTUIO H
CUMBOJIUKY JUIS IOKa3aTeIhCTBA POACTBA OPTAHU3MOB
pPa3HBIX CHUCTEMAaTHUECKHX TPYII;, B3aUMOCBSI3U
OpraHM3MOB M  cpeAbl  OOWTaHUs;  €JUHCTBA
YeIIOBEYECKMX  pac; HEOOXOIUMOCTH  3JIOPOBOTO
oOpa3a >KW3HH, COXPaHEHUS pPa3HOOOpa3usi BUJIOB W
9KOCUCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPHUPOJIBI

1 4CJI0BCYCCTBA

YMeHHe KpUTHYECKH OICHHMBAaTh  WH(OPMAIHIO
OMOJOTMYECKOTO  COAEpKaHMs; HHTEPIPETHUPOBAThH
STHUYECKHE acCHEeKThl COBPEMEHHBIX HCCJIEIOBaHUI B
6uosorumy, MEIULNHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh rio0anbHbIe IKOJIOTHYECKHE
npoOJieMbl  COBPEMEHHOCTH,  (opMHupoBaTh IO

OTHOIIC€HHIO K HUM CO6CTB€HHYIO ITO3HUIIMTIO

INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

1O BUOJIOI'NHA




Kon

IIpoBepsieMbliidjIeMEHTCOIePKAHUSA

buonorus kak Hayka. JKuBble CUCTEMBI U UX U3YYCHUE
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1.2

CoBpeMmeHHass OHWOJOTHS — KOMIUIGKCHAas HayKa. DBHOJIOTMYECKHME HAyKd |
u3ydaemble UMM TpoOsiemMbl. DyHIaMeHTa bHBIC, MPHKIAIHBIE W ITOHCKOBBIC
HAyYHBIC UCCIICJIOBAHUS B OUOJIOTHH.

3HaueHue Owonoruu B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTuHbel Mupa. lIpodeccun, cBs3aHHble ¢ OWOIOTHel. 3HaUeHUE OUOJIOTUU B
MPAKTUYECKON JICITEIBHOCTH 4YEIIOBEKAa: MEIUIIUHE, CEeJIbCKOM XO3sHCTBE,

IIPOMBIINIIICHHOCTH, OXPAaHC IIPUPOAbI

XKuBble cuctembl Kak mpeaMeT usydeHus: Omonoruu. CBOMCTBA KUBBIX CHUCTEM:
€IMHCTBO XUMHYECKOTO COCTaBa, IUCKPETHOCTh M IIEJIOCTHOCTh, CIIOKHOCTh U
YIOPSA0YCHHOCTh CTPYKTYPHI, OTKPBITOCTb, camMoOpraHu3aIusl,
CaMOBOCITPOM3BENICHUE, Pa3IPAKUMOCTh, U3MCHUUBOCTD, POCT U Pa3BUTHE.

YpoBHU OpraHU3alluU >KUBBIX CHCTEM: MOJICKYJISPHBIN, KJIETOYHBIN, TKAaHEBbIH,
OpraHU3MEHHBIH, MOMYJIIIIUOHHO-BUIOBOH, 9KOCHUCTEMHBIH
(buoreoneHoTndeckuii), Oumochepusuiir. I[Iporecchl, MPOUCXOIANINE B KHUBBIX
cucremax. OCHOBHBIE TpH3HAKK XHUBOro. JKW3Hb Kak (opma CyIIECTBOBAHHS

MaTepuu
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2.1

Mertoabl Ouonornueckoid Hayku. HaOmiogeHue, u3MepeHHE, SKCIEPUMEHT,
cucreMarusanus, MeraaHaiu3. [loHsATHMEe O 3aBUCMMOM M  HE3aBUCHMOU
nepemeHHol. [lmannpoBanue skcriepuMenTa. [locTaHOBKa M MpoOBEpKa TMIIOTES.
HyneBass rumote3a. Ilonsartue BbIOOpKM U e€ JocTOBepHOCTh. Pa3dpoc B
Ouosiornyeckux JAaHHbIX. OLEHKa JOCTOBEPHOCTH MOJYYEHHBIX pPE3YJIbTaTOB.
IIpyunHBl MCKa)XXK€HUs PE3YJNbTAaTOB JKCIEpUMEHTA. [IoHSATHE CcTaTMCTHYECKOTO

TECTa
KnerkakakOuogornueckascucTemMa

Krnerka — cTpykTypHO-QyHKIIMOHANIbHAS €IWHULA XUBOro. McTopus OTKpBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Kiierounas teopus (T. IlIBanH, M.
[neiinen, P. BupxoB). OCHOBHBIE OJIOXKEHHUS COBPEMEHHOM KIIETOYHOI TEOPHH.
MeTobl MOJIEKYIISIPHON U KJIETOYHON OMOJIOTMU: MUKPOCKOIIHUS, Xpomarorpadus,
anexkTpodopes, METOH MEYEHBIX aTOMOB, muddepeHranbHoe

neHTpuyrupoBanue, KyJIbTHBUPOBAHUE KIIETOK

2.2

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTpaMUKpPOdJIEeMEHThL. Bona u
e poJib KaK pacTBOPUTEINs, peareHTa, y4acTue B CTPYKTYpUPOBAHUHU KIIETKH,
TCIUIOPCTYJIALINHA. MI/IHepaJIBHBIe BCIICCTBA KIICTKH, HUX 61/IOJIOI‘I/I‘-I€CKa$I POJIb.
Ponbs xaTHOHOB ¥ aHHOHOB B KJICTKE.

buonornueckne monuMepwsl. benkn. AMHHOKHCIOTHBIA  COCTaB  OEJIKOB.




Crtpyktypbl OenkoBoW MoOJeKynbl. llepBuuyHas cTpykrypa Oenka, MenTuaHas
CBA3b. BropuuHas, TpeTHYHas, YETBEpTUYHAA CTPYKTYphl. JleHaryparus.
CgoiictBa 6enkoB. Kimaccudukamnus 6enkoB. buonornueckue GyHKIIMNA OSITKOB.
VYrneBoabl. MoHocaxapuipl, JUCaxapHibl, OJIUTIOCaXapulbl U IOJHCAXAPUIBL.
OO0muit mmaH cTpoeHUs W (PU3UKO-XMMUYECKHE CBONCTBA  YIJIEBOJIOB.
buonoruyeckue GyHKIIUU YTIIEBOIOB.

Jlumuaer. T'mapodunbHO-THApOGOOHBIE cBOlcTBa. Kiaccuukanus JMMHIOB.
Tpurnuuepunsl, ¢ochonunuasl, BOCKH, crepousipl. buonoruueckue GyHKIUU
munuaoB. OO0IIHe CBOMCTBA OMOJIOTMYECKHX MEMOPaH — TEKy4eCTh, CIIOCOOHOCTh
K CaMO3aMBbIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

Hyxneunosbie kucnorel. JIHK wu PHK. CrpoeHue HYKIEHMHOBBIX KHCIIOT.
Hyxneoruasl. Ilpunnun xkommuiementapuoct. [IpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas crimpaiib. MectoHaxoxaeHue u ononorndeckue ¢pynkun JHK.
Buael PHK. @ynxkunu PHK B knetke.

Crpoenue Monekyinbsl AT®. Makpospruueckue cBsi3u B Mojekyine ATO.
buonoruueckue pynkunn ATO. BoccraHOBIEHHBIE TEPEHOCUYUKU, UX QYHKIIH B
kietke. Cexksenuponanue /JHK.

CtpykTypHast Ouonorus: Ouoxumudeckue M OUODU3UYECKHUE WCCICIOBAHMS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPBl OMOMOJIEKYJ

2.3

Tunsl  KJIETOK: dJyKapuoTMdeckas W npokapuorudeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

CrtpoeHue mpokapuoTHdeckoil kieTku. KierouHnas creHka OakTepwii u apxew.
OcoOeHHOCTH CTpPOEHHUsI TeTepOoTPOPHOM M aBTOTPO(HON MPOKAPUOTHUUECKUX
KJIETOK. MecTo U poJib MPOKapuoOT B OHMOLIEHO3aX.

CrpoeHre M (QYHKIMOHHMPOBAHHE 3yKapuoThyeckod kieTku. Ilmazmartuueckas
MeMOpaHa (razmanemMma). CTpyKTypa miia3MaTudeckoil MmemOpanbl. TpancmopT
BEUIECTB 4Yepe3  IIIa3MaTHYecKylo MeMmOpaHy: maccuBHbBIM  (nuddysus,
obneruénnas nud¢y3us), aKTUBHBIA (MEPBUUHBIA W BTOPUYHBIA AKTUBHBIN
tpancnopt). Ilomynponunaemocts MemOpanbl. Pabora HaTpuii-KanueBOro
Hacoca. DHAOUMTO3: MUHOIMTO3, (aronurto3. Jk3o0muTo3. KilerouHas cTeHKa.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

[uromnazma. I{uto3ons. ILlutockener. JIBmxkenue wnuromiasMmbel. OpraHouisl
kineTkd. OJHoMeMOpaHHBIE OpPraHOMIbl KIETKH: SHIOIUIa3MaTHYecKash CeTh
(BIIC), anmapar I'oapmku, TU30COMBI, UX CTpoeHHEe U (QyHKUMU. B3auMocBs3b
OJJTHOMEMOpaHHBIX OPraHou0B KiIeTKH. CTpOeHHE TpaHyJSPHOIO PETHKYIyMa.
Cunte3 pacTtBopuMbIX  OenkoB.CHHTE3 KJIETOYHBIX MeMOpaH. [mankuit
(arpaHynspHBIA) SHAOIUIA3MATHYECKUN peTUKynyM. CekperopHas (QyHKIUS
anmapara ['onbmku. TpaHcmopT BemecTB B KIETKe. Bakyonw pacTUTEIbHBIX

kietok. Kierounsiii cok. Typrop.
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ITosryaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHPHUH, TUIACTUIBL.

Crpoenre u (QyHKIMM MHUTOXOHApUN W TuiacTuia. [lepBuuyHble, BTOpHUYHBIE U
CIIO)KHBIE  IUIACTHJBl  (POTOCHHTE3UPYIOIIMX  JyKapuoT.  XJIOpOILIACTHI,
XPOMOIUIACTBI, JICHKOIIACThI BBICHIMX PACTEHUH.

HememOpannsie opranougsl kineTkd CrpoeHne u  QYHKIMM HeMeMOpaHHBIX
OpPraHousioB KieTku. Pubocombl. MukpodunamMeHTsl. MBIIIEYHBIE  KIICTKH.
Muxkpotpybouku. Knerounsiii mieHtp. CTpoeHWe W JABMKCHHUE KI'YTHKOB U
pecHrueK. MUKpOTpyOOUKH LIUTOIIAa3Mbl. LIeHTpHOIIb.

SAnpo. O6onouka siapa, XpOMAaTHH, KapuoIUia3Ma, SAPBIIIKH, X CTPOCHHE H
¢bynkuuu. SnepHbiii OenkoBbBIA MaTpuKc. [IpocTpaHCTBEHHOE pacCIONIOKEHUE
XpOMOCOM B MHTep(]a3HOM sisipe. benku xpomaTuHa — TUCTOHBI.

Knerounbsie BrimtoueHus. CpaBHHUTENbHAs XapaKTEpUCTHKA KIIETOK 3YKapuoT

(pacTUTENBHOM, Y)KUBOTHOM, TPUOHOI)

AccuMWISILIMSL U TUCCUMHIIALIUA — JBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(MHBIN W TeTepOTpOdHBIH. YdacTue KHUCIOpoAa B OOMEHHBIX
mporeccax. JHepreTuyeckoe oOecredeHue KieTku: mnpeBpameHue ATO B
oOMeHHBIX Tmporeccax. {DepMeHTaTUBHBIA XapaKTep peakUuid KJIETOUYHOTO
Merabonu3ma. DepMEeHTBI, WX CTPOCHHME, CBOWCTBA M MEXAHU3M JICUCTBHUS.
Kodepmentsl. OTinnunsi epMEHTOB OT HEOPTraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPbl U OENKU-MHTUOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (PepMEHTATHUBHBIX
peaxiuii oT pa3nuYHbIX (PaKTOPOB.

IlepBuuHBIl CHHTE3 OpraHMyYecKMX BenlecTB B Kierke. PotocuHTre3. Poib
XJIOpOIUIacTOB B mporecce ¢otocunre3a. CBeroBas U TeMmMHOBas  (asbl.
[IponykTuBHOCTE (oTOCHHTE3a. BiusHue pa3znuyHbIXx (PAKTOPOB HA CKOPOCTH
¢dorocunTe3a. 3HaueHne (HOTOCUHTE3A.

XemocuHre3. PazHooOpa3ue opraHu3MOB-XEeMOCHHTETUKOB: HUTpUPUIIMPYIOIIHE
OakTepuu, Kele300aKTepuu, CepoOaKTepuHu, BOJOPOJHBIE OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHbIe oOpraHu3mbl. Bunabl Opoxkenus. IIpogykTbl OpokeHHS W HX
UCIOJIb30BaHNUE YEJOBEKOM. AHa’pOOHbIE MHUKpPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU U BO30YIUTENTN OOJIE3HEH.

AdpoOHBIE OpraHW3MBL. JTambl dYHEPreTHUecKoro oodmeHa. [loAroToBUTENHHBIN
sTan. [ MKoiamu3 — 6eCKUCIOPOIHOE PACIIETIIICHHUE TIIOKO3BI.

buonornueckoe okucieHWEe, WIM KJIETOYHOE AbIXaHue. Pojib MHUTOXOHApPHI B
nporueccax ouonornyeckoro okucieHus. Lluknnaeckue peakiuu. OKuCIUTEILHOE
dbochopunupoBanue. [IpeumyiiecTBa a’poOHOr0 MyTH OOMEHA BEIIECTB TMepe

aHadpOoOHBIM. D(PPEKTUBHOCTEIHEPTETUIECKOT00OMEHA

2.5

Peaknun MarpuyHoro cunresa. IIpyHOUI KOMIIZIEMEHTApHOCTH B PEAKLUAX




MaTpUYHOTO CHHTEe3a. Peanu3anus HacnencTBeHHON nHpopmaruu. [ eHeTnueckuit
KO, ero cBoucrBa. TpaHckpunuuss — marpuudbll cuHTe3 PHK. IIpmHnummnsr
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTh, aHTUNAPAUIEIbHOCTh, ACUMMETPUYHOCTD.
Tpancnsauus u e€ sranpl. Yuactue tpancnopTHeix PHK B OuocunTese Oenka.
VYcnoBust OuocuuTe3a Oenka. KomgmpoBanume amuuHokucior. Pomp pubocom B
O6uocuHTe3e Oenka.

Opranu3zaiys reHomMa y nNpokapuoT U 3YKapuoT. Perynsuus akTHBHOCTH T'€HOB y
npokapuot. ['umoresa omnepona (®@. XKakoO, XK. Mano). Perynsauus oOMEHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIi roMeocTas.

Bupycbl — HekiierouHble (GOpMBI KU3HM W oOnmratHeie mapasuTsl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

Bupycubie 3a0oneBanus udenoBeka, *HBOTHbIX, pacteHuil. CIIN/, COVID-19,

conuaJibHbIC U MCIUITUHCKHUC HpO6JI€MI)I

Knerounslii nuki, ero nepuozst u peryisauus. Matepdasa u muro3. OcodbeHHOCTH
MPOIECCOB, MpoTeKarommx B HHTEpdaze. [loaroToBka KIETKH K AEICHHIO.
[Ipecunternyeckuii (IOCTMUTOTUYECKHI), CHHTETUYECKHM M IIOCTCUHTETUYECKUIN
(IpEeMHUTOTUYECKHH ) TIEPUOIbI HHTEP(A3HI.

Marpuunsiii  cunare3 JHK — permmkanumda. Ilpuwnnuner permukanuu  JJHK:
KOMIUIEMEHTAPHOCTh,  IMOJIyKOHCEPBATUBHBIA  CHHTE3, aHTHIAPAJUICTBHOCTb.

Mexanusm permukanuu JTHK. Xpomocomel. Ctpoenne xpomocoM. Tenomeps! u

2.6 Tenomepa3a. XpPOMOCOMHBI HaOOp KJIETKM — KapuoTul. JIummougHslii u
rarion bl - Habopbl XpomocoM. ['omonoruunbie Xpomocombl. IlosoBeie
XPOMOCOMBI.

Jlenenue knetkn — MuT03. CTaauyd MHUTO3a U NMPOUCXOAAIIUE B HUX IPOLECCHI.
Tunsl MuTo3a. KaprokuHe3 M IUTOKHMHE3. buosormdyeckoe 3Hau€HHE MUTO3A.
Perynsmus mutoTHueckoro nukia kieTku. [IporpammupyemasikieToqHasruoens
— anomnTo3.

OyHKIMOHAIBHAATCHOMUKA

3 Oprann3MKakOHOJIOTHYECKasICUCTEMA
OOHOKIIETOUHBIE, KOJIOHUAJILHBIE, MHOT'OKJIETOYHBIE OpraHu3Mbl u
MHOTI'OTKaHEBBIE OPTaHU3MBI.

@®opMbl pa3sMHOXKEHHS OpraHU3MOB: Oecrosioe (BKJIHO4Yas BEreTaTMBHOE) U
nojoBoe. Buasl  Oecnonoro  pa3MHOMKEHMs: OYKOBaHME,  CIOPYJIALMS,

3.1 (bparMeHTanys, KIOHUPOBAHUE.

[TonoBoe paszmuosxenue. [lonoBeie kieTku, win ramersl. Meito3. Ctaguu meiiosa.
[ToBenenue xpomocoM B Meiio3e. Kpoccunrosep. brosornyeckuii cMbICi Meiio3a
Y MIOJIOBOTO Tporiecca. Melo3 1 ero MeCTO B dKU3HEHHOM LIMKJIE OPIaHU3MOB.

IIpenzaponpiueBoe passutue. ['ameroreHe3 y >KUBOTHBIX. llosoBbIe »Kene3bl.




OOpa3oBaHue W pa3BUTHE TOJOBBIX KieTok. CnepMaToreHe3 M OOTEHE3.
Crpoenne mOJOBBIX KiIeTOK. OIUIOZOTBOPEHHE M SMOPHOHAIBHOE pPa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WnnuBunyanbHoe pas3BuTHE OpraHu3MoB (oHToreHes). Cramuu smOpuoreHesa
KMBOTHBIX (Ha mpumepe Jsrymkun). poonerne. Tunsl npodnenus. OcobeHHOCTH
IpoOJICHUST MIICKONMUTAIONIMX. 3apOJIBIIIEBbIe JUCTKUA (TacTpysisiius). 3akiaaka
OpraHoB M TKaHEH W3 3apofblILIEBBIX JUCTKOB. B3auMHOe BiusHHE dYacTei
pa3BUBAIOLIErOCs 3apojbllia (SMOpHOHATbHAS MHIYKLUS). 3aKiajka IJIaHa
CTPOEHHUSl >KMBOTHOIO KakK pe3yjibTaT HEPApXUUYECKUX B3aMMOJAEHUCTBUI TI'€HOB.
Biusnue Ha >MOpHMOHANBHOE pAa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYIKAFOIICH
Cpelbl.

Poct u pa3Burue xuBoTHbIX. [TocTamMOproHanbHeli nepuoa. [Ipsmoe u Henpsmoe
pazButue. PasButne ¢ Meramopdo3oM y OECIO3BOHOYHBIX M IMO3BOHOYHBIX
KUBOTHBIX. bHoJormyeckoe 3HaueHUE MPSAMOrO M HENPSIMOIO pa3BUTUS, HX
pacripocTpaHeHue B mpupoze. Tumbl pocra XKHUBOTHBIX. DAKTOPBI peryssiuu
pocta KHMBOTHBIX W uesoBeka. CTaauu NOCTIMOPUOHAIBHOIO PA3BUTUS Y
KUBOTHBIX U 4esioBeKa. [lepnoibl oHTOreHe3a yeaoBeKa.

Pasmuoxkenne u pasputre pacteHuid. ['amerodpur u crnopodur. Meito3 B
KU3HEHHOM IMKie pacrteHuil. OOpa3oBaHue crnop B Ipolecce Meiio3a.
I'amerorenes y pacrenuil. OIUIOOOTBOPEHHE U PAa3BUTHE PACTUTEIBHBIX
OpraHus3MoB. J[BOMHOE OIJIOJOTBOPEHHE y LIBETKOBBIX pacTeHui. O6pa3oBaHue U

Pa3BUTHUEC CCMCHHU. MexaHu3MbI PEryjadaunuu OHTOICHE3a y paCTeHI/IfI " ) KUBOTHBIX

3.2

Ucropust cTaHOBIEHUST W pa3BUTUsA TEHETUKM Kak Hayku. (OCHOBHbIE
FEHETUYECKUE TIOHATHS U CHUMBOJBI. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIEIbHBIC
IEHbl, AJIbTEPHATUBHBIE IPU3HAKH, JIOMHUHAHTHBIA M PELECCHUBHBIN NPU3HAK,
TOMO3HUTOTa, TETePO3UroTa, YHCTas JHHHUS, TUOPUABI, TEHOTHUI, (HEHOTHII.
OCHOBHBIEMETOIBITCHETHUKI TUOPUIOTTOTHIECKUH, IIUTOJIOTHYCCKHIA,

MOJ'ICI(y.TISIpHO-FCHCTI/I‘{CCKI/Iﬁ

3.3

Mouorubpunnoe ckpemubanue. [lepBoiif 3akoH MeHaens — 3aK0H eAMHo00pa3us
ruOpuoB mepBoro mnokosieHus. [IpaBuno nomMuHHpoBaHHsA. BTopoit 3akoH
MeHgens — 3aKkOH pacUICIUICHMS IpU3HAKOB. LlUTONOrmyeckue OCHOBBI
MOHOTHOPUAHOTO CKpeIIMBaHus. [ UmoTe3a 4ucTOThl raMerT.

AHanmusupyromee ckpenBaHue. [IpoMexyTOUHBI XapakTep HacIeAOBAHUS.
Paciennenue npu3HaKkoB U HENIOJIHOM JOMUHUPOBAHUHU.

JurunbpunHoe ckpeuiuBanue. TpeTuil 3akoH MeHzaens — 3aKOH HE3aBUCHMOTO
HACJICIOBaHM IIPU3HAKOB. [MuTonornyeckue OCHOBBI
JUTUOPUIHOTOCKPEIIMBAHUS.

CueruienHoe HacienoBanue mnpusHakoB. PaGorer T. Moprana. CueruieHHOe
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HacjeJ0BaHUE TE€HOB, HapYUIEHUE CLEIUICHUS MEXAy TeHamHu. XpOMOCOMHas
TEOpHsI HACIIEICTBEHHOCTH.

I'eneruka mosa. XpOMOCOMHBIA MEXaHHM3M ONpEACNICHUs Ioja. AYTOCOMBI M
MOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBII W TeTeporaMeTHhIH ToJ. ['eHeThmdeckas
CTPYKTypa IOJOBBIX XpoMocoMm. HacnenoBaHue MpPU3HAKOB, CLEIJIEHHBIX C
IIOJIOM.

l'enoTun kak uenoctHas cucteMa. [lmedoTponus — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXeCTBEHHBINAIIIICIIN3M. BzanmogeiicTBHeHean1eIbHBIXT€HOB.

KommemenrapHocts. Onucras. [lonumepus

BsaumoneiicTBre renotuna u cpeasl npu Gpopmuponanun Gpenoruna. MismeHunBoOCTH
npu3HakoB. KadecTBEeHHbIE M KOJIMYECTBEHHBIC TMPU3HAKU. BUABI M3MEHUHMBOCTH:
HEHACJIEICTBEHHAs U HACJIC/ICTBCHHASI.

MomudukanonHas ~ U3MeH4YMBOCTh.  Pomb  cpemsl B OpMHpOBaHHUU
Mo (UKaMOHHON M3MeHYnBOCcTH. HopMma peakiuu npusHaka. BapuarimoHHbIH psi
u BapmanonHas kpuBas (B. Horamncen). CBoiicTBa MOIU(PHKAIMOHHON
M3MEHYUBOCTH.

I'enotunuyeckas n3MeHYMBOCTb. CBOMCTBA F€HOTUIMYECKOW M3MEHUYMBOCTH. Byl
TeHOTUITNYECKON M3MEHUYNBOCTH: KOMOMHATHBHAS, MyTallMOHHASI.

KomOuHaTuBHasT W3MEHUMBOCTH. Mei03 W TOJOBOM TPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. Polb KOMOMHATHBHON M3MEHYMBOCTU B CO3JIaHUU
TeHEeTUYECKOr0 Pa3HO00pa3us B Mpe/enax OAHOro BUJA.

MyrarmonHasi I3MEHUMBOCTh. BUIbI MyTaluii: TeHHbIE, XPOMOCOMHbBIE, T€HOMHBIE.
CrioHTaHHBIE W WHAYIIMPOBAHHBIE MYTallMH. SIJepHBIE W IUTOIUIA3MAaTHYECKHE
Mytaiuu. CoMaTH4ecKue U MOoJ0Bble MyTaluu. | [puurHbI BOSHUKHOBEHUS MyTalUi.
Mytarenbl ¥ UX BIUSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOIO
mporiecca. 3aKOH TOMOJIOTHYECKUX PSZIOB B HacieACTBeHHON n3menunBoctu (H.U.

Bagsuos). BHesiiepaast ©3MEHUMBOCTD U HACJIEACTBEHHOCTh

3.5

Kapuotun udenoBeka. MexayHapogHas TmporpaMma HCCIIEIOBaHUS TeHOoMa
yenoBeka. MeTonbpl  M3Y4YEHHs] TE€HETHMKH  4YeJOBEKa: TIEeHEATOTMYECKUH,
OJIM3HEIIOBBIH, LUTOT€HETUYECKUH, MONYJISLUOHHO-CTATUCTUUECKUH,
MOJIEKYJIIPHO-TEHETUYECKHM. CoBpeMeHHOe ONpeAcIICHUE TEHOTHIIA:
MOJTHOT€HOMHOECEKBEHUPOBAHUE, T€HOTUNUPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11{P-ananu3a.HacneacrBeHHbIS 3200J1€BaHNA YeJIOBEKA. I'ennrnie Hu
XPOMOCOMHBIE 0oe3Hn YeJloBeKa. boneznun c HACJIEACTBEHHON
MPeIPacioI0KEHHOCThI0. 3HAU€HHUE MEUIIMHCKOW T€HETUKH B MPEAOTBPAICHUN U

JICUEHHH TeHETUYESCKHUX 3a00sieBaHMi yenoBeka. CTBOJIOBBICKIETKH

3.6

JlomecTukanuys U cenekuus. 3apoxKaeHUE CEICKIMU U JoMecTukauu. Yuenue H.W.

BaBuioBa o 1eHTpax HpPOUCXOXKIEHHS U MHOTooOpa3usi KYJbTYPHBIX pPacTEHUML.
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Ponb cenexkium B co31aHUU COPTOB pacTeHUM U Mopoj xKHUBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTMYECKHX PSAOB B HacieACTBEHHOM u3MeHunBoctu H.U.
BaguioBa, ero 3HaueHue st CEIEeKIMOHHON pabOThI.

Meroapl CENEKIMOHHOM paboThl. VCKycCTBEHHBIH OTOOp: MAacCOBBIA U
WHJIUBUYAJIbHBIN. Oransl KOMOWHAIIMOHHON CCJICKIIMH. UcnreiTanue
MPOM3BOUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TIOMOIIBIO OIICHKHU
(dbeHoTHIa TOTOMCTBA M OTOOP 10 T€HOTHUITY ¢ IoMolkio aHanuza JJHK.
HckyccTBeHHBIM MyTareHe3 Kak METOJ] CeJICKIIMOHHON paboThl. PaguannonHeiil u
XUMHYECKHI MyTareHe3 KaK HCTOYHUK MYTalMid y KYJIbTYPHBIX (Qopm
opranu3moB. Mcmonp30BaHME€ TE€HOMHOTO PEJAKTHUPOBAHUS U METOJOB
pexombunanTHbeix JIHK 1715 momy4yeHust ©cX0oIHOTO MaTepHana AJisi CEJIeKIIHH.
[lonyuenne nomummonsoB. BuyrpuBumoBas rubpunuszanus. bruskoponcTBeHHOE
CKpeIlMBaHUe, WM WHOpuAWHT. HepoIncTBeHHOE CKpEIUBAHUE, WM ayTOPHIIHHT.
I'etepo3uc u ero npuumnubl. Mcnons3oBanue rereposuca B cenekimu. OtnanéHHas
rubpummsaiys. [Ipeononenne Oecruionust MEXBHIOBBIX THMOpHIOB. JlocTikeHus

CCIICKIIMN paCTeHI/Iﬁ H XKMBOTHBIX

OOBEKTHI, UCHIOIb3YEMbIE B OMOTEXHOIOTUH, — KJIETOUYHBIE U TKaHEBBIE KYJIBTYpBI,
MHUKPOOPIaHU3MBI, WX  XapakTepUCTUKA. TpaaulMoHHas  OHWOTEXHOJIOTHS:
xjie0onedyeHre,  IMONYy4E€HHE  KHUCIOMOJIOUHBIX  INPOAYKTOB,  BHHOJEIHE.
MukpoOuonoruueckuii  cuHTe3. OOBEKTHI MUKPOOHOIOTMYECKUX TEXHOJIOTHH.
IIpoussoncreo Oernka, AMUHOKHCIIOT u BUTaMUHOB.VICKycCTBEHHOE
OIUTIOJIOTBOPEHUE. PEKOHCTPYKIMS SHULEKIETOK M KIOHHPOBAHHWE JKUBOTHBIX.
Merton TpaHCIUTaHTaUu SAEp KIETOK.

XpoMOCOMHass W TeHHasg uHXeHepus. VCKyCCTBEHHBIM CHHTE3 T€Ha |
KoHCTpyupoBaHue pekomMOuHaHTHbIX JIHK. JlocTwkeHHsT W INepCreKTUBBI
XpOMOCOMHOM W TEHHOM HWHXeHepuu. MeauuuHcKkue OHOTEXHOJIOTHH.

HWcnonp30BaHe CTBOJIOBBIX KIIETOK

CucreMa 1 MHOTOOOpa3re OpraHMIecKoro Mupa

4.1

buonornueckoe  pasHooOpasue  opraHuzmoB.  CoBpeMEHHass  CHUCTEMa
opranudeckoro wmupa. Ilpunmunsl kinaccuduxanuum opraHu3mMoB. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

Oco0OeHHOCTH CTPOEHMSI U JKU3HENEATEIbHOCTH OJHOKIJIETOYHBIX OPraHU3MOB.
baktepuu, apxeu, oHOKJIETOUYHbIE I'PUObI, OJHOKJIETOYHBIE BOJIOPOCIIH, APYTHE
npoructsl. KojoHnanbHble opranu3msl. [IBUKEHHE OJHOKJIETOUHBIX OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. 3alllUTa Y OJHOKJIETOYHBIX OPraHU3MOB.

Pa3npaxxuMocTh y OJJTHOKJIETOUHBIXOPraHU3MOB. TaKkcHChl

4.2

MHorokJieTouHble pacTeHusl. B3auMOCBs3b 4acTell MHOTOKJIETOYHOI'O OpraHU3Ma.

Tkanu, opranbl U CHCTEMbl OPraHOB MHOTOKJIETOYHOTO opranusma. OpraHusm




Kak eauHoe 1enoe. TkaHW pacreHui. Tumbl pacTUTENBHBIX  TKaHEM:
oOpa3oBarenpHasi, TOKPOBHAs, TNPOBOJASAIIAS, OCHOBHAs, MeEXaHHUYECKas.

OcoOeHHocTUCTPOCHUS, PYHKIIMH U PACTIONOKEHUSITKAHEH B OpraHaxpacTeHH

4.3

BereraruBHble U reHEpAaTUBHBIE OpraHbl pacTeHUN. DYHKIUMU OPraHOB U CUCTEM
opranoB. Kapkac pacreHnii. [[BU>KEHHE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. Ilornomenue BOABI, YIJIEKUCIOrO Ta3a W MHUHEPAIbHBIX BELIECTB
pacrenusimu. Jlpixanue pacrenuit. Juddysus razo yepes MOBEpXHOCTb KIETKH.
TpancnopTHele cuctembl pacTeHuid. Belnenenue y pacreHuid. 3ammra y
MHOTOKJIETOUHBbIX pactenuil. Kyrtukyna. CpeactBa MacCMBHOM W XMMHUYECKOM
3amuThl. DUTOHIUABI.

PasgpaxxumocTes M peryisinus y Opraiu3MoB. Pas3npaxxuMocTs W perynsauus y

MHOT'OKJICTOYHBIX paCTeHI/If/'I. POCTOBLICBGHIGCTBa 1 UX3HAYCHUC

4.5

MHOTOKJIEeTOYHbIE  JKHBOTHBIE. B3amMoOCBsA3b  9acTeili  MHOTOKJISCTOYHOTO
opranu3ma. TkaHu, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe uenoe. ['omeocrtas. TkaHM KUBOTHBIX U YeJIOBEKa. THIIbI
JKUBOTHBIX TKaHEW: SMHUTENUaIbHasl, COCAUHUTEIbHAS, MBIIICUHAs, HEPBHAS.
OcoOeHHocTH CTpOoeHUS, (YHKIMA W PACIONOXKCHHS TKAaHEH B oOpraHax

JKHMBOTHBIX U YCJIOBCKa

4.6

Oprasbl U CHCTEMBI OPTaHOB JKUBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Omnopa Ttena opranu3MoB. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBbIX. HapyxHblli U BHyTpeHHUU ckeneT. CTpOCHHE W THUIbl COCAMHEHUS
KOCTEH.

JIBrokeHHe MHOTOKJIETOYHBIX JKHBOTHBIX. [luTaHme IKUBOTHBIX. IluTanme
MMO3BOHOYHBIX JKUBOTHBIX. [[pixaHue >kuBoTHBIX. KoxHoe apixanue. XKabepHoe u
JIETOYHOE JIBIXaHHE.

JIpIxaHue TO3BOHOYHBIX JKMBOTHBIX. ODBOJIOIMOHHOE YCJIOXHEHHWE CTPOCHUS
JIETKUX MO3BOHOYHBIX JKMBOTHBIX. J[pIXaTenbHas chcTeMa 4ejaoBeKa. MexaHu3M
BEHTWJIALIMM JIETKUX y MNTHUI M MIIEKONMUTAIOMIMX. TpaHCHOPT BELIECTB Y
opranu3MoB. TpaHCHIOPT BeweCTB y >XKMBOTHBIX. KpoBeHOCHas cucrema m e€
opranbl.  KpoBeHOcHass ~ cucTemMa  TO3BOHOYHBIX  JKHUBOTHBIX.  Kpyru
KpOBOOOpAIIeHHsl.  DBOJIOIMOHHBIE  YCIIO)KHEHHUSI CTPOEHHUS KPOBEHOCHOM
CUCTEMBbI MO3BOHOYHBIX XUBOTHBIX. BblieneHue y opranusmMoB. Beinenenue y
*KUBOTHBIX. COoKpaTtuTeNnbHbIe Bakyoau. Opranbl BeieneHus. CBs3b MOJIOCTH Tea
C KPOBEHOCHOM U BBIACIUTEILHON CHCTEMaMH. BblaeneHue y MO3BOHOYHBIX
KUBOTHBIX. 3allUTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [lOKpoBBI U HX
MIPOU3BOIHBIE.

PaznpaxuMocTh U peryisius y opranu3zMoB. Pa3apakuMOCTh y OJTHOKJIETOYHBIX

opranu3moB. Takcucbl. Pa3znpakumMocTb U peryniuus y MHOTOKJIETOYHBIX




pacteHuii. PocToBbIE BellleCTBAa U UX 3HAYCHUE.

HepBHas cucrema u pedrexTopHas peryssiius y MHOTOKJIETOYHBIX JKHBOTHBIX.
HepBHas cuctema u €€ oTzenbl. DBOIIOLUOHHOE YCIOKHEHHE CTPOSHHS] HEPBHOM
CHCTEMBI y KUBOTHBIX.

Pazpabotka anroputMoB M mporpamm i 3¢pdexkTuBHON (QyHKIHMOHATBEHON
aHHOTAllUM ~ TEHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPraHu3mMoB, paCTCHHﬁ, KUBOTHBIX U YCJIOBCKA

OpFaHI/ISM YCJIOBEKA U €TI0 3JOPOBLEE

5.1

5.2

Opranel ¥ cucTeMbl OpraHoB 4enoBeka. OTIeNbl TOJIOBHOTO MO3ra ITO3BOHOYHBIX
KHUBOTHBIX. Pedekc u pecdiexkropHas payra. be3ycioBHble U YCJIOBHBIE
peduexcer. 'ymopanbpHas peryisinusi U SHIOKPUHHAs CHUCTEMa >XHBOTHBIX H
yesoBeka. JKene3sl SHAOKPUHHOW CUCTEMBI U UX T'OPMOHBI. [[eficTBHE TOPMOHOB.
B3auMocBs3p HEpPBHOM U SHAOKPHUHHOM cucreM. ['mnoranamo-runodusapHas

cucrema. Pedrexc u pednexropHas ayra. besycioBHble U yCIOBHBIE pe(IIEKChI

3amuTa opraHu3zMa oT Oone3Hel. MiMmyHHas cucrema yenoBeka. KineTouyHslid u
TYMOpaJbHBIA HMMMYHHUTET. BpoxnEHHBINA, NpHOOpeTEéHHBIN crenupudecKuit
uMmyHuTeT. Teopust  KiIoHaJIbHO-celeKTUBHOro ummyHutera (I1.Opnmx,
®.M.bepaer, C.Toneraa). BocnanmurenbHble OTBeTH oOpraHu3moB. Pomb

BpO)K,[[éHHOl"O HMMYHHUTCTA B pa3BUTUU CUCTCMHBIX 3a00JIeBaHUIM

5.3

5.4

5.5

KpOBeHOCHaH CHUCTEMa MU €€ OpraHbl. Cep,uue, KPOBCHOCHBIC COCYJbl U KPOBb.

KpyrukpoBoobpamenus. Paboracepana u e€peryisuus

Jpixanue yenoseka. Jud¢ysus ra3oB uepe3 MoBEpXHOCTh KIETKU. J[pixaTrenbHast
cUCTeMa  4eloBeKa.  /JlpIxaTesnbHas  MOBEPXHOCTb.  PerynsnusabIxaHus.

JIpixaTeabHbIC00BEMBI
[IumeBaputenpHas cucrema uenoBeka. OTAeNbl NUIIEBAPUTENBHOTO TPAKTA.
[TuimeBapuTEnbHBICKETE3BI. Bnaytpunonoctaoe 51

BHYTPHUKJIETOUHOEITUIIIEBAPEHUE

5.6

5.7

[ToxkpoBel M ux mnpousBoaHble. Opranbl BbiaenaeHus. [louku. Crtpoenue u
¢byHkunoHupoBaHue HeppoHa. PUIIbTpalUs, CeKpeluss U 00paTHOE BCAChIBAHUE
KaK MEXaHU3MbI pabOThI OpraHoB BbleNeHUs. OOpa30BaHUEMOYH Y YEIOBEKa

JIBr>xkeHHe 4YesoBeKa: MbleuyHas cuctema. CKeJeTHble MBIIIB U UX padoTa.

CTpOCHI/IC U TUNBICOSAMHEHUSAKOCTEN

Teopus sBomtounu. Pazsutue xu3Hu Ha 3emie

6.1

OpomtormonHass  Teopuss Y.  JlapBuHa. IlpennocbulkM  BO3HUKHOBEHMS
napBuHU3Ma. JKu3Hb 1 Hay4Has aearenbHocTh Y. [lapBuHa.
JIBroKylMe cuibl 3BoJoLMU BuAoB no Y. JlapBuHy (BbICOKas MHTEHCHBHOCTb

Pa3MHOKCHHUA  OpraHuM3MOB, HACJICACTBCHHAsA U3MCHYHBOCTD, 60pb6a 3a




6.2

CYIIECTBOBAHUE, €CTECTBEHHBIN U HCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunteTnueckoit Teopuu Bomonun (CTD). Heiirpanbaas Teopus

IBOJIIOLIMH. CoBpemeHHas IBOJIIOLIMOHHAS ouosorus.
3HAYEHUEIBOIIOLIMOHHONTEOPUN B (bOopMHPOBAHNNECTECTBEHHO-
Hay4YHOWKapTUHBIMHUPA

[Tomynsimust kKak 3ieMeHTapHas eAuHHIA 3BoJoUUH. COBPEMEHHBIE METOJbI
OLIEHKM TEHETUYECKOro pa3zHooOpasusi W CTPYKTYyphl momynsiuid. M3menenue
reHooH/a TMOIMYJSAIUU KaK 3JEeMEHTAapHOE HBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTudeckoro pasHoBecus [[x. Xapau, B. BaitnOepra.

DOnemeHTapHbIe (PaKTOPHI (IBMXKYILKE CHIIBI) SBOMIOIUH. MyTallMOHHBINA MPOIECC.
KoMOuHaTuBHas M3MEHYMBOCTH. J[peiid) TeHOB — CilydaliHbIe HEHalpaBJICHHBIC
W3MEHEHUs 4acToT ajuiesied B momnyssusax. Jddext ocHoBarens. Mwurpaiuu.
W3onsmus nomynsuuid: reorpaduueckas (IpOCTpaHCTBEHHAs), OWOJIOrMYecKas
(penpoayKTHBHAS).

EcrectBennbiii  or6op — HampaBsitolmMii  gaxtop 3Bomouud.  Dopmbl
€CTECTBEHHOTO  OTOOpa:  ABWXKYIIMMA, CTaOWIM3UPYIOIIMMA, pa3pbIBAIOIIHIA
(mu3pynruBHbi). [TonoBoit oT6Op.

[IpucniocoOaeHHOCT, ~ OpPraHU3MOB ~ KaK  pe3yibTaT  MHUKPOIBOJIIOLMH.
Bo3HukHOBeHHE — mpHcnocoOieHMM y  opraHu3moB.  ApoMopdo3bl U
uavoanantauuu. [Ipumeps! npucnocoOnenuit y opranu3zmMoB. OTHOCUTEIBHOCTD
MIPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm U CcTpykTypa. BupooOpa3oBaHue Kak —pe3ynbTar
MUKpOdBOIIONMU. M3omsauus — kimoueBod (aktop BuaooOpazoBanus. [lytu u
CHOCOOBI BUJI000pa30BaHUsA: aJJIoNaTpUYECKoe (reorpaduyeckoe),
CHUMIIaTpUYEeCKOe  (SKOJIOTUYECKOE),  «MIHOBEHHOE»  (MOJMIIOWIM3Alns,
rubpuanzaiys). JJIMTeNbHOCTh 3BOTIOIUOHHBIX TPOLECCOB.

Mexanu3mbl (GopMUPOBaHHS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Ponp 5BOMIOLIMOHHON OMONIOTUM B pa3pabOTKE HAayYHBIX METOJOB COXpPAaHEHMS
O6uopazHooOpasns. MHKpPO3BOMIONNSA U KOAIBOJIOIMS IMapa3sUTOB M HMX XO35€B.
MexaHu3mbl OPMUPOBAHUS YCTOWYMBOCTU K aHTUOMOTUKAM M CIIOCOOBI GOPHOBI

C HeH

6.3

MeTtoabl M3y4YeHUsT MaKpOIBOIIONHU. [[aJe€OHTOIOTHUECKHE METOIBl M3yUCHHS
sBosronu. [lepexonubie Gopmbl 1 QpUIIOreHETHYECKHE PSAAbl OPIaHU3MOB.
buoreorpaguyeckue Metoabl n3ydeHus spononnu. CpaBHeHHue Guiopsl U GayHbI
MaTEepUKOB M 0cTpoBOB. broreorpaduueckue obnactu 3emnu. Buabl-sHIeMUKH U
PEITUKTHIL.

OMOpHOJIOTMYECKUE U CPAaBHUTEIbHO-MOP(OJIOTMUECKUE METOJbl H3YyYCHHS

OBOJJIIOIMH. I'eneTnueckue MeXaHHU3MBI 3BOJIIOIIMKM OHTOI'CHE3a MW IOABJICHHUA




6.4

SBOJIIOLIMOHHBIX ~ HOBLIECTB. ['OMOJIOTMYHBIE M  AHAJIOIMYHBIE  OpPTraHbI.
PynumentapHsle  opranbl UM aTaBU3Mbl.  MOJIEKYJISIpHO-TEHETUYECKHE,
OMOXMMHYECKHE ¥  MaTeMaTH4YeCKHe  METOJbl  W3YYEeHHUS  HBOJIOLHUU.
I'omonoruunsie renbl. CoBpeMEHHBIE METOIBI MOCTPOCHHS (PUIOTeHEeTHUYEeCKUX
JIEPEBbHEB.

XPpOMOCOMHBIE MYTAllUU U 3BOJIIOLMSI TEHOMOB.

OO6mue 3akoHOMepHOCTH (TpaBuiia) 3BoONMH. HeoOpaTUMOCTh 3BOJIOLHUU.

A,I[aHTI/IBHaH paauanus. HepaBHOMepHOCTBTeMHOB3BOJ'IIOHI/II/I

Hayunble rTuIoTe3bl NPOMCXOXKIEHUS JKU3HM Ha 3emie. AOuOoreHes u
naHcrnepmus. JJoHayuHble MPeICTaBICHU O 3apOXKIACHUH KU3HU (KpEaliOHU3M).
I'mnores3a MOCTOSHHOIO CamMO3apOXKIACHUS )KU3HU U €€ ONPOBEPIKEHUE OIIBITAMHU
®. Pemu, JI. Cnamnannanu, JI. Ilacrepa. Ilpoucxoknenue KuzHH U
acTpOOHOJIOTHS.

OcHOBHbIE 3Tanbl HeopraHudeckoil sposrouuu. IlnanerapHas (reosnorunyeckas)
sBOMIIOLIMSL.  XMMHUYECKash »HBOJIOLMS. AOUOTE€HHBIM CHHTE3 OpraHMYeCKHUX
BemiecTB K3 Heopranuueckux. Omeir C. Mumnepa u I'. FOpu. Ob6pazoBanue
noyimMepoB u3 MoHoMepoB. KoanepBatnas runore3a A.M. Omapuna, rumnoresa
nepsuuHoro OynboHa Jlx. XompaelHa, reHernueckas rumnoresa [. Mémnepa.
Pu6osumsbl (T. Yek) u runoreza «vmpa PHK» V. T'mnOGepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Hctopua 3emnu u Metonpl €€ u3ydeHus. Vckomaemble OpraHMYECKHE OCTAaTKH.
I'eoxponosnorust u e€ meronpl. OTHOCUTENbHASE U AOCOJIOTHAS T€OXPOHOJIOIHUS.
['eoxpoHonOrnyeckas mKaja: 30Hbl, 3pbl, IEPUOBL, JTIOXH.

HavanpHble sTansl opraHnyeckoi 3Boitonuu. [losBineHue U 3BOMIONMS MEPBBIX
KJIETOK. OBoyioLus MeTabonu3Ma. BO3HUKHOBEHHME NEPBBIX JKOCHCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIIIIEHKN KaK aHaJIOT MEPBBIX Ha 3eMile COOOIIEeCTB.
Crpomatonutsl. [IpokapruoTsl 1 3yKapHOTHI.

[Tpoucxoxaenue 3ykapuoT (cUMOUOreHe3). DBONIOLMOHHOE IPOUCXOXKICHHUE
BUpYycoB. lIponcxoxkneHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHMKHOBEHHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE JTambl HBOJIONHMH BBICIIUX pacTeHuH. OCHOBHBIE apoMOpP(O3bI
pacteHuid. Bbixox pacteHud Ha cymy. llosBieHue CHOpPOBBIX pacTeHUN U
3aBoeBaHne uMH cymu. CeMeHHble pacTeHMs. [IponcxXokIeHue IBETKOBBIX
pacTeHui.

OcHOBHBIE H3Talbl HBOJIOLUHM JKUBOTHOrO Mupa. OcHOBHBIE apoMOpP(hO3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TtunoB. [lepBrle XOpnoBble KUBOTHBIE. JKN3Hb B BOE. DBOMIOIUS TO3BOHOYHBIX.
[Tpoucxoxaenne ampubuit u pentunuid. IIpoucxokneHne MICKOMUTAOIMNUX U

ntuy. [IpuHnun kimoueBoro apomopdosa. OcBoeHHe O€CTO3BOHOYHBIMH U




6.5

[MO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HM Ha 3eMJie 110 3paM U IEepUoiaM: apxel, MpoTepo3oH, Maaeo30Hu,
Me3030#, KaiHOo30M. OOmas xXapaKTepUCTHUKA KIUMaTta M TEOJOTHYECKUX
nporieccoB. [losiBiIeHHE 1 paclBET XapaKTEPHBIX OPraHU3MOB. YTJIe00pa3oBaHUeE:
€ro YCJIOBHS U BIIUSTHUE HA Ta30BBIA COCTAB aTMOC]EPHI.

MaccoBble BBIMUpPAHUSI — SKOJOTMYECKHE KpU3UChl mpouuioro. [lpuuuubel u
CIEICTBHS  MAacCOBBIX  BbIMUpaHUH. (COBpEMEHHBINIKOIOTHYCCKUUKPHU3UC,

€rooco0EHHOCTH

Pasnenst m 3agaum  aTpomnosiormd. Metonel aHTponosiornd. (CTaHOBIIEHHE
IIPEICTaBICHUM O IPOMCXO0KIEHUH YeoBeka. COBpeMEHHbIE HAyYHbIE TEOPUHU.
CxoncTBO 4enoBeka € KUBOTHBIMU. CHCTEMAaTHYECKOE IOJOXKEHHE YEeJIOBEKa.
CBuuerenbcTBa  CXOACTBA  4YEJIOBEKAa € JKUBOTHBIMU:  CPaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU3M0JIOr0-OMOXUMHUYECKHE,
nosesieHueckue. OTIINYMs 4eI0BeKa OT KUBOTHBIX. [IpAMOX0XkKIeHNE N KOMIUIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE IOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBwxyume cuibl ((akTopbl) aHTpONOreHe3a: OWOJIOTHYECKUE, COLMAIbHbIE.
CooTHo1ieHrne OMOJIOTMYECKUX M COUANIBHBIX (DAKTOPOB B aHTPOIIOTE€HE3E.
OcHOBHBIE CTaIMM AHTPOIIOTeHe3a. ABCTPAJIONUTEKH — ABYHOTHE MPENIKH JIIOIEH.
UYenoBek  ymenbld, IEpBbIE  U3IOTOBIIEHHMS  Opyaui  Tpyna. Yenosek
NpSMOXOAAIIMM M TepBbI BBIXOJ Jojedl 3a mnpeaensl Adpuxu. YenoBek
reiiienb0eprckuii — oOImuMK MpeloK HeaHJepTalbCKOro YelIOBEeKa M 4eJoBeKa
pasymHoro. YenoBeK HEaHAECPTAIbCKUM KAaK BUJ JIOJIEH XOJOAHOTO KJIMMAarta.
YenoBek pa3yMHBII COBPEMEHHOIO THIIA, ACHHCOBCKHH YEJIOBEK, OCBOCHHE
KOHTMHEHTOB 3a npeaenamMu AQpukH.

DBONIONUS COBPEMEHHOI'O 4eNoBeKa. EcTecTBEeHHBI OTOOp B MOMYJNALHAX
yenoBeka. MyTanlMoHHBIA nponiecc U noaumopdusMm. llonmynsiuoHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3p(eKkT ocHOBaTeNs» B MOMYIALUIX COBPEMEHHOTO
4eJI0BEKA.

UYenoseueckne pacel. [loHatne o pace. bonbmme pacel:  e€BpoOINeougHas
(eBpas3miickasi), aBCTpaJloO-HETPOWIHAsI  (PKBaTOpHalbHAsi),  MOHTOJIOMIHAS
(asmaTcko-aMepuKaHCKas). Bpems u myTu pacceineHus 4elloBeKa IO IUIAHETE.
EnunctBO  yenoBeueckux pac. HaydHas  HECOCTOSITENBHOCTH — pacu3Ma.
[IpucnocoOneHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSM OKpPYKAlOIIEH Cpebl.
Brnusane reorpaduueckoit cpembl u  apelipa reHOB Ha MOPQOJOTHIO U

(U3HOOTHIO YeToBeKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxosnoruu. CBsi3b IKOJIOTUH C IPYTUMH HayKaMHU.




Mertoabl skonoruu. IloneBble HaOmoOAEHHUS. ODKCHEPUMEHTHI B  DKOJOTHH:
pUpoAHble U JaboparopHble. MoJAEIMpOBAaHUE B OSKOJIOTMU. MOHUTOPHHT

OKPYIKaIoIIel Cpeibl: TOKAIbHBIN, pErHOHAILHBIN U TT100aIbHBIN

7.2

Okonorndyeckue (akTopsl M 3aKOHOMEpPHOCTH HX aAeWcTBus. Knaccupukanums
9KOJIOTUYECKUX  (AKTOPOB: aOMOTHYECKHE, OHOTHYECKHE, aHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JEeWCTBUS  IKojoruueckux ¢akropos. [IpaBuio
muHumyma (K. IInpenrens, 0. JIuOux). TonepaHTHOCTb. OBpUOMOHTHBIE U
CTEeHOOMOHTHBIE OPTaHU3MBI.

AbuoTtndeckue ¢akTopbl. CBET Kak 3KoJIorudeckuii ¢daktop. JlelcTBue pasHbIX
YYaCTKOB COJTHEYHOI'O CIIEKTPa Ha OPraHU3Mbl. DKOJIOIHYECKHE IPYTIIbl pacTeHU
1 ’KMBOTHBIX 110 OTHOUIEHMIO K cBeTYy. CUrHanpHas posb cBera. DoTonepuoiusm.
Temnepatypa kak »skosiornueckuidl axrop. J[leficTBue Temmeparypel Ha
opranu3Mmsl. [TolkunoTepMHble U TOMOWOTEPMHbBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OpPraHU3MBbI.

BrnaxHocte kak 9konmormuyeckuid (akrop. IlpucmocoOnenuss pacteHuii K
noJyiepXaHuto BoaHoro OanaHca. Knaccugukanus pacTeHMH 10 OTHOLICHUIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJJHOTO PEKUMA.

Cpenbl oOuTaHuS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IIOYBEHHAas,
rTyOMHHAsT — TOJATOYBEHHAs, BHYTPHOpPTaHU3MEeHHas.  (DHU3UKO-XUMHUYECKHE
0CcOOEHHOCTH cpell OoOuTaHus opraHu3MoB. [IpucrnocobiaeHus OpraHu3sMoOB K
KHU3HH B Pa3HbBIX Cpeax.

Buonornveckue purmel. BHenHre u BHyTpeHHNE pUTMBL. CyTOYHBIE U TOJUYHBIC
putMbl. [Iprcrioco0IeHHOCT OPraHU3MOB K CE30HHBIM HM3MEHEHMSIM YCJIOBUN
KHU3HH.

XKuznennsie Gopmbl opranu3moB. [loHsTHE 0 *kU3HEHHON (Qopme. JKu3HEHHBIE
(bopMBI pacTeHMii: JIepeBbs, KYCTapHHKH, KYCTApPHHUYKH, MHOTOJETHHE TPaBBI,
OJTHOJIETHUE TpaBbl. JKU3HEHHBIE (OPMBI JKUBOTHBIX: THIPOOUOHTHI, TEOONOHTHI,
a3poOHOoHTBI. OCOOEHHOCTH CTPOSHHSI U 00paza )KU3HH.

buotnueckue ¢axtopsl. Buabsl OMOTHYECKHUX B3aUMOJCHCTBUIN: KOHKYpPEHIIHS,
XHUIIHAYECTBO, cUMOMO3 U ero (opmsl. Ilapasutusm, xoomepauus, MyTyaiusM,
KOMMEHCAJIA3M (KBapTHpPAHTCTBO, HaXJICOHUYECTBO). Hetpoduueckue
B3auMOJICHCTBUS  (Tomudeckue, ¢opudeckue, ¢dadbpuyeckue). 3HAUYCHUE
OMOTMYECKMX B3aMMOJAEHCTBHM JUIs CYIIECTBOBAHUS OPraHHU3MOB B cCpele

oOutanus. [IpuHIIMT KOHKYPEHTHOTO UCKIIOYEHUS

7.3

DKOJIOTHYECKHE XapaKTepUCTUKU monmymsauuu. [lomynmsanus xak Ouonormueckas
cucteMa. Posib HEOTHOPOIHOCTH Cpefbl, (PU3NUECKUX OaphepoB U OCOOCHHOCTEH
Ouosiornu BUIIOB B ()OPMHUPOBAHWU TPOCTPAHCTBEHHON CTPYKTYPBHI TOIMYJISIIHA.

OCHOBHBIE TTOKa3aTeJIN NOomyJiaiuu: YUCJICHHOCTb, IIJIOTHOCTb, BO3pAaCTHAA U




IIOJIOBAst  CTPYKTYpa, pPOXKIAAEMOCTb, IIPUPOCT, TEMII pPOCTA, CMEPTHOCTb,
MHUTpaLusl.

OKojorudeckass CTpykTypa nomyisiuud. OLIEHKa YHCJIEHHOCTH IOIYJIALHU.
JluHamMMKa NONMYJIALMHA U €€ peryisuus. buorndeckuil moTeHnuan MOIyJIsLUN.
MopenupoBanue  JUHAMUKM — nonyisiuud.  KpuBble  pocTa  YHCIEHHOCTH
nonyiaauuu. Kpusble BbDKMBaHMSA. Perymsnus 4UCIEHHOCTH IONYJISALMN: pOJb
(GakToOpoB, 3aBUCIIIMX M HE 3aBUCALIMX OT IUIOTHOCTH. OKOJIOTMYECKHE
ctpareruu BunoB (I- u K-ctparerun).

[Tonsatue 06 sKonornyeckoi Huie Buaa. Mecroooutanue. MHOroMepHas MOJIEINb
skonornyeckod Humu Jx.M. XaruymHcona. Pasmepsl 3KOJIOrMYECKOM HUIIM.
[loTeHunanpHas ¥ pealn30BaHHAs HULIN.

Bun xak cucrema mnomymsauuMid. Apeansl BUAOB. Buabl M MX KU3HCHHbBIE
CTPATETHH. 3aKOHOMEPHOCTUIIOBEICHUS u MUTPALUIKUBOTHBIX.

BI/IOJ'IOFI/I‘-ICCKI/IGI/IHBaSI/II/I‘IY)KepOI[HBIXBI/IZIOB

7.4

CooOmectBa opranu3moB. buoneHo3 u ero crpykrypa. CBa3M Mexay
opraHuzMamu B OMOIeHO3€e. DKOcUCTeMa Kak OTKpbITas cucreMa (A.Jx. TeHcnn).
@OyHKIMOHANbHBIE OJIOKHM OPraHU3MOB B 3KOCUCTEME: NMPOIYLEHThI, KOHCYMEHTHI,
penyuentsl. Tpoduueckue ypoBHu. Tpoduueckue nenu u ceTu. AOHOTHUECKUE
6510ku 3kocucTeM. [1ouBBI U MBI B SKOCUCTEMax. KpyroBopoT BelIecTB U MOTOK
SHEPTUU B DKOCHCTEME.

OcHOBHBIE ITOKa3aTeIM IKOCHUCTEMBbI. bnomacca M NMpoayKIus. DKOJIOTHYECKHE
MUpaMH/Ibl YUCeNl, OMOMAaCChl U SHEPTHH.

HanpaBieHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cykieccuu. IlepBuunbie u
BTOPUYHBIE CYKIECCHM M MX MpPUYMHBL. AHTPONOreHHbIE BO3JEHCTBUS Ha
cykueccun. Knnmakcaoe cooOrmiectBo. buopa3snooOpasue u nosHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[Ipupoansie 3KocHCTEMBl. AHTPOIOT€HHBIE 3KOCHCTEMBL. ATPOIKOCHCTEMA.
ArpornieHo3. Pa3nuuus Mexxay aHTpOIIOT€HHBIMH U IPUPOAHBIMU SKOCUCTEMaMHU.
VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opoackas diopa u
(ayna. CuHanTponu3anus ropoJckoi (ayHsl. bronorundeckoe u X03sIiICTBEHHOE
3HaYEHUE arpo’KOCUCTEM U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJECHCTBUI OPraHU3MOB B 3KOCHCTEMAX.

IlepeHoc sHeprum M BELIECTB MEKIY CMEXHBIMU 3KOCHCTEMaMH.Y CTOMYHUBOCTh
OpraHM3MOB, TMONYISIUH U OKOCHCTEM B YCJIOBHUSX €CTECTBEHHBIX U

AHTPONOT€HHBIX BO3JICUCTBUI

7.5

buochepa — obOmeranerapHas o0oyi0uka 3eMid, T/€ CYIIEeCTBYeT WU
cymecTtBoBasia xku3Hb. YueHue B.M. Bepnamckoro o Omocdepe. O6nactu

6uocdeps u e€ coctas. KuBoe BerecTBo 61ochepbl U ero pyHKIUH.




3aKOHOMEPHOCTH cyliecTBoBaHusl Ouocepbl. OcobeHHocTH OHOCheEpbl Kak
ro0anpHOM  dKocucTeMbl.  J[MHaMu4eckoe  paBHOBecwWe B Ouocdepe.
KpyroBopotbl BemecTB u OHOrC€OXMMHYECKHE IUKIBI (yriepoja, as3ora).
PurmudHOCTS siBIIeHMIA B Onocdepe.

3oHanpHOCTh Ouochepsl. [TonsiTne 0 6uome. OCHOBHBICE OMOMBI CYIIU: TYHAPA,
XBOMHBIC Jieca, CMEIIaHHBIC W IIUPOKOJMCTBEHHBIC Ji€ca, CTENH, CaBaHHBI,
MyCTBIHU, TPONMYECKHE Jieca, BBICOKOTOphs. Kimmar, pacTHTEIbHBIH H
KHUBOTHBIA MHp OMOMOB CYIIIH.

Crpykrypa U (yHKIUS KUBBIX CHUCTEM, OLICHKA MX PECYpCHOTO IMOTCHIMANA M

OonocdepHbIX QYHKIUI

7.6

DKOJIOTHYECKUE KPU3HUCHI U UX MPpUYUHBL. Bo3zeiicTBue uenoBeka Ha Ouochepy.
3arpsi3HeHUEe BO3AYIIHON cpeapl. OXpaHa BO3ayXa. 3arpsi3HEHUE BOJIHOM CPEJIbI.
Oxpana BoAHBIX pecypcoB. Paspymienue mousbl. OxpaHa MOYBEHHBIX PECYpPCOB.
W3meHnenue knumara.

AHTpPOIIOT€HHOE BO3JICHCTBUE Ha PACTUTENBHBIM M KUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO W >KMBOTHOTO Mupa. OCHOBHBIC MPUHIUIBI OXPaHbl MPUPOIBL.
Kpacupie kuuru. Oco0o oxpansemble mnpupognsie Tepputopuu (OOIIT).
Borannueckue caapl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbIE MPHUHIMIBI YCTOWYMBOTO PA3BUTHUS YEJIOBEYECTBA M IPHUPOJBI.
PamonanbHOe  NMPUPOJONONIB30BAaHUME M COXpaHEHHE  OMOJIOrMYecKOro

paszHooOpa3us 3eMiau

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYHEHUKA

buonorus, 10 knacc/ [laceunuk B.B., Kamenckuit A.A., Py6ioB A.M. u npyrue;
non peaakuueit [laceunuka B.B., AkunonepHoe o6mectBo «3maTenscTBo
«IIpocsemenue»

buonorus, 11 knacc/ [laceunuk B.B., Kamenckuit A.A., Py6ioB A.M. u npyrue;
non peaakuueit [laceunuka B.B., AkunonepHoe o6mectBo «3maTenscTBo
«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

buonorus 10-11 k. [loypounsie pazpadotku. B.B. Ilaceunuk I'.I". IlIBeroB T.M.

Edumona

IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://sbio.info/?disableGlobalInfoCollect=false ysclid=Imghx6fa8z251502403
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