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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydueO6HOMY mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydyeOHoro mpenmera «buosjorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EcrecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxeHusMm DPIOC COO npodunbHbIE
y4eOHbIE TPEIMETHI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIIOTCA CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus u
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01uM, cpeHUM NpodhecCUOHATBHBIM U BRICIIUM OoOpa3zoBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTW HAy4YHOrO 3HAHMs, CBSI3aHHOTO C OUOJIOTHUEH,
MEIULIMHOM, YKOJIOTUEU, TICUXO0JIOTHEN, CHOPTOM HWJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHHE O
Head U 3ajadax u3ydeHusi ydyeOHoro mnpeamera «buosorus» Ha yriyOiaéHHOM
YpOBHE, onpeaeiisieT o0si3aTeNbHOe (MHBAPUAHTHOE) MTPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccam,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTEH oOyuwaromuxcsi. B mnporpamme mno Ouoioruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIEe pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOpasze KU3HHM, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
nmporpaMme Mo OMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peamumzaruu  TpeboBanuii PI'OC COO k TUIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
(GbOpMHpPOBAaHUM OCHOBHBIX BHUJOB Yy4e€OHO-MO3HABATEIBHOW  JIE€SITEIIbHOCTH
OOy4JaromMXcsi MO OCBOCHHIO COJEPKAHUS OMOJOTWYECKOTO O0Opa3oBaHHUS Ha
YPOBHE CpeJHero oo1ero oopa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0Iero oopasoBaHUs
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OHOJIOTHMH, IMOPHOJIOTUA U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIMUXCA K MOCIHEAYIOIMIEMY IOIYyYEHUIO
OuoJIorM4eckoro  oOpa3oBaHUs B By3aX M OpTraHU3AlMUSAX  CPEIHETO
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 kmaccax 3Tu 3HaHUA TOJy4YarOT pa3Buthe. Tak,
paclIMpeHbl U YIUIyOJeHbl OWOJOTrMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepusX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJb30BaTh KaK OPUEHTUPBI AJI MOCIEAYIOLIErO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUUMUCS TpPU H3yYCHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrtpykTypa mnporpammbl 1o ydyeOHoMy mnpenmery "buomorus" otpaxaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLUUOHHBINM MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKoro paszHooOpasust miaHeTsl. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMU U CHUHTETHUYECKOM
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHaromuu, (usznonorun uenmoBeka. B 11 kimacce H3ydarOTCS HSBOJIIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
OOy4aroIIMMUCSE OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJI€W, TPUHIIUIIOB U MTPaBUJI,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHH, IPUKIIATHBIX acleKTaXx OMOJOrHuecKux 3HaHuil. Jliis
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuaa B COAEPKaHUM MPOTPaMMBbl
no OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS
TOM unu MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUYECTBEHHBIX U 3apyOeKHBIX
yU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHu3allid JKUBBIX CHCTEM pa3HOr0 paHra M NOpPUOOpPETEHUE yMEHUU
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OWoJjiorueil, wnu K BBIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

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

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

O3HAaKOMJIEHHME OOy4YaloIMXCd C METOJAMH IO3HAHUS >KHUBOW IPUPOJIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTMM U CHUHTETHYECKOW OWOJIOTHMH, MaJeOHTOJIOTHUH,
HKOJIOTUM);  METOJIaMH  CaMOCTOSITEJIbBHOTO  IPOBEJIEHUS  OMOJOTHYECKHX
UCCeNoBaHUM B JjabopaTtopum M B mpupoje (HaOmoaeHue, H3MEepeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBlIaZicHMEe OOy4YalolUMUCS YMEHUSIMU: CAMOCTOATEIbHO  HaXOJHWTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIEHUIO K OKpY)KaroIleW NpUPOAHON cpene, COOCTBEHHOMY 3/10POBBIO H
3I0POBBIO  OKPYKAIOIMMUX  JIIOJICH; OOOCHOBBIBAaTH M COOMIOAATh  MEPHI
npo@uIIakTUKA MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBUiia OBEACHUS B MPUPOJIE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

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



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

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, YKOCUCTEM, Onocheprl), COXpaHEHUH COOCTBEHHOTO 370POBBS U 3I0POBBS
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUM U YMEHUH B MOBCEHEBHOM KU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyIbHBIMUA WHTEPECaMH M MIOTPEOHOCTSIMH PETHOHA.

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

OT60op opraHu3arMoOHHBIX (OPM, METOJOB U CPEACTB OOyYeHHUS OHOJOTHH
OCYIIECTBIISETCS ¢ YYETOM CHEIU(UKU ero COJASp KaHWs W HAINpaBJICHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOTOo 00Opa3oBaHMs B OpraHU3ANMSIX CPEIHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YUYCHUH OMOJIOTHH Ha YIITYOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXcs B BBIMTOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEIOBATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHA.



COAEPXKXAHUE OBYUEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owosiornu.  buojmornueckue HaykM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OuoJoruv B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuHbl mupa. [lpodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

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

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cuUCTEMBl Kak MpeaMerT u3ydyeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTb M YIOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3alid JKHUBBIX CHUCTEM: MOJICKYJISPHBINA, KJIECTOYHBIN,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOH, 9KOCHUCTEMHBIN
(buoreoneHoTnyeckuit), Ouochepuswiii. Ilporecchl, TpPOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyuaroniye >kMBbI€ CUCTEMBI HAa PA3HBIX YPOBHIX OpraHU3alUu.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. l[lonarue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBast runoresa. [lonstue BbIOOPKH U €€ TOCTOBEPHOCTb.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yabraroB. [IpuunMHBI UMCKaXKEHUA PE3YyJIbTATOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



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

O6opynoBanue:  yjabopaTopHoe  O0OpyIdOBaHHME  JAJs  IPOBEIACHUSA
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBaHH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢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 MHUKPOCKOM, «DIEKTPOHHBI MHUKPOCKOID,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

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

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posmb Kak pacTBOPHUTENA, pEareHra, y4acTUe B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperysiunu. MuHepanbHble BEIIeCTBa KJIETKH, UX OHOIoruyeckas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Moinekynbl. [lepBuunas
CTpyKTypa Oenka, NenTHAHAas CBS3b. BTopuyHas, TpeTHYHas, 4YeTBEPTHYHAs
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH cTpoeHus ©  (UBMKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonorndeckue pyHKIUH YTIIEBOAOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccubukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OOme cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

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

Crpoenue monekynbl AT®. Makpospruueckne cBsisu B moisiekyie ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
kietke. [Jlpyeue wuyxneozuompugocpamovr (HT®P). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposanue
CMPYKmMypsl U QYHKYUL OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
opeaHudecKull cunmes 6UOMONIEKYl U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

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

O6opynoBaHue: XUMUYECKasl IOCY1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCJIIKOB C MOMOIIbIO 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.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTO U poJib MPOKapUOT B OMOIIEHO32aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneruénnas auddys3us), aKTUBHBIN (NMEPBUYHBIA U BTOPUYHBIN
aKTUBHBIK TpaHcropT). IlomymponunaeMmocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

Hutomna3ma. [uto3ome. Llutockener. Jprmxxkenne nurormiazMsl. OpraHousl
kieTkdn. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHUHTE3
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 KieToK. Kitetounbiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKH:  MHUTOXOHJPHH,  IJIACTHUBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenune W (yHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHbIE  IJIACTHJBl  (POTOCHHTE3UPYIOLIUX  DYKAPHOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

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

Anpo. OGonouka siApa, XpOMATHH, KapUOILIa3Ma, SAPBIIIKH, UX CTPOSHUE 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).



JleMoHCTpanun

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

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

OOopynioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnapaTsl pacTUTENIbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTtopnasi padora «l3ydeHuEe CTPOEHHS KIETOK pPa3IMYHbIX
OpTraHU3MOB.

IIpakTuyeckas padora «/3ydyeHune cCBOMCTB KJIECTOUHON MEMOpPAHBD.

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

IIpakTnueckas padora  «/3ydeHue  [OBWKEHHUS  LUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BeleCTB M NPeBpallleHUe JHEPIHUH B KJIETKe

AccUMWIALNS U JUCCUMUWIISILIMS — IBE CTOPOHBI MeTabonu3Ma. Tunsl oOmMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoiieccax. OJHepreTuueckoe obOecrnieueHne kieTku: mnpeBpamieHne ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIM XapakTep pPEaKIuid KJIETOYHOTO
Metabonuzma. DepMeHThI, UX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (HDEPMEHTATUBHBIX
peakiuii OT pa3IUYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIEeTKe. DOTOCHHTES.
AHOKCcUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocoouparoujue
nueMeHmol U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mmpouecce
dotocunteza. CretoBas u TeMHOBas Gasbl. Pomoovixanue, Cs., Cs. u CAM-munur
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusHue paznuuHbIX (aKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuH, >Keae300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepun. 3HaYCHUE XEMOCHHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxxenus. I[IpoaykTel OpokeHHS U UX
UCIIOJIb30BAHUE YEJIIOBEKOM. AHA3pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YAUTEIHN OOJIe3HEH.

AspobHbie OpPTaHU3MBI. Orarbl DHEPreTUYECKOTO oOMeHa.
[ToaroToButenbHbIN dTan. [ THMKOIN3 — OECKUCIOPOTHOE PACIIETUICHUE TITFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
npoiieccax ononornyeckoro okucienus. {uknnueckue peakunu. OKUCIUTEIbHOE



dbochopunupoBanue. IHepeusi memoOpannozo 2paduenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmaswl. IlpeuMyniecTBa a’poOOHOTO IMYTHU
oOMEHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO 0OMEHa.

JleMoHCTpaIMuA

[Toptpersr: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutyemnn, I'. A. 3aBap3uH.

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

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBAaHME JJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

Jlaboparopnass padora  «l3ydyeHue  KaTaIUTUYECKOW  AKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

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

JlaGopaTopnasi padora «CpaBHeHue 1porieccoB  (OTOCHMHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacaeacrBenHass uHGoOpMalus U peajin3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHIKN KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOIO CHHTEe3a. Peanuzanusa HacineACcTBEHHON MHpopMaluu. I eneTnyeckuii
KOI, €ro cBoucTBa. TpaHckpunuus — wmatpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue Tpancnoptbix PHK B 6nocuntese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHokucioT. Ponp pubocom B
onocuHTe3e Oenka.

Cosepemennvie npedcmasieHusi o cmpoenuu 2eHog. OpraHusalus TeHOMa y
MPOKAPUOT U 3YKApUOT. Peryisiius akTUBHOCTHM T€HOB y IpokapuoT. ['mmotesa
onepoHa (®. Kako0, XK. Mano). Monexynapuvie mexanusmovl IKCHpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. Kietounslit romeocTas.

Bupycel — HexieTounbie (OpMbI )KU3HU U 00IMTaTHBIE mapa3uthl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. KusHeHHbIll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasd, UHmezpasda.

Bupychabie 3a0oneBanusi yenoBeka, XuBOTHBIX, pactenuii. CITN], COVID-
19, conmanbHbIE 1 MEIUITMHCKUE TTPOOIIEMBI.



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

JleMoHCTpaIMuA

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

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

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKuzHeHHBIH HUKJ KJIETKH

Knerounslii 1uki, ero mnepuoabl W peryisuusa. WMutepdaza u MUTOS.
Oco0OeHHOCTH TMpOLIECCOB, MpOTEKawIMUX B HHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecunteTmdyeckuii  (MMOCTMUTOTUYECKUIM),  CHUHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUuo bl UHTEpGa3bl.

Martpuunsbiii cunre3 JHK — pemnukanus. Ilpunnuner perumkannun JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHUHTE3, aHTUNAPAIIICIBLHOCTD.
Mexannsm permmkanuu JIHK. Xpomocomel. CtpoeHue xpomocoM. Tenomepsl n
TeromMepaza. XpPOMOCOMHBIM HAaOOp KJIETKM — KapuoTUIll. JIUMIOWAHBIA W
rariouaHbld  HaOOpHl  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [losoBbie
XPOMOCOMBI.

Henenue wietku — wmutTo3. Craauu MHUTO3a W TPOUCXOJAIINE B HUX
nporeccel. Tunel muto3a. KapuoknHe3 u nuToknHe3. buosiorndyeckoe 3HayeHUe
MHUTO3A.

Perynsinus MUTOTHYECKOrO IUKIA KJIETKHU. [IporpamMmmupyemasi KieTouyHas
ru0esb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAJIbHAas TE€HOMUKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu kKiemox. «L{ugpposas
K1emKka» — ououngopmamuyeckue mooenu QyHKYuoHUpOoBaHus KIemkKu.

JlemoHcTpanuu

Tabnuipel 1 cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Mutosdy, «CtpoeHue
xpomocomy, «Pemukarusa JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KiIeTKax
KOpELIKa JIyKay.

JlabopaTtopnass  pabora «3ydeHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOIpenaparaxy.

Jlabopatopnas padora «HabmoneHre MuTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 9. CTpoeHue u GyHKUMH OPraHU3MOB

buonornueckoe pa3HooOpasue OpPraHU3MOB. OnHOKIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.



Oco0eHHOCTH  CTPOCHHMS W JKU3HENEATEIbHOCTH  OJHOKIJIETOUHBIX
opranu3moB. bakTtepuu, apxew, OJHOKJIETOYHBIE TPUOBI, OJHOKJIECTOUHBIC
BOJIOPOCIH, APYrue NpOTUCTHI. KOJIOHNAIBHBIE OPTaHU3MBI.

B3anMoOCBsI3p 4AaCTEl MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eInHoe 1einoe. ['omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAsI, MPOBOJIAIIAS, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTpPOEHUS,
GyHKUMNA U pacloIOKEHUs TKaHEH B OpraHax pacTeHUH.

TkaHu JKMBOTHBIX M Y€JIOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTEbHAS, MbIllIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUs, (PYHKIUN WU
PACITOJIOKEHUS TKAHEN B OPraHaxX KUBOTHBIX M YEIOBEKA.

Opransl. BereratnBHple M TeHEpaTHMBHBIE OpraHbl pacteHud. OpraHbl u
CHUCTEMBI OPTraHOB KMUBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapyXHbII M BHyTpeHHHU ckeneT. CTpoeHHue u
TUNBI COEIUHEHUS KOCTEH.

JIBuxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0ouIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOTOKJIETOUHBIX >XMBOTHBIX M YEJIOBEKA:
MbllieuHas cucreMa. Pediiekc. CkeneTHble MBILIIBI U UX padoTa.

[Iutanue opranusmoB. IlorjomieHue BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. lIutanue XMBOTHBIX. BHyTpuIlonocTtHoe u
BHYTPUKIIETOUYHOE TNuIIeBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [lumeBaputenbHble xene3bl. llumeBapurenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue skuBOTHBIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxxHoe npixanue. /[pixarenbHas NOBEPXHOCTD.
’KabepHoe u nérounoe npixanue. J[prxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHasi cucTemMa uesioBeka. MeXaHu3M BEHTWISIIUM JIETKUX y TTHI] U
MJIeKoUTaromux. Perynsius apixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewEeCTB y JKUBOTHBIX. KpOBEHOCHas cucremMa U €€ Oprasbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOpamieHusi. DBOJIOLHMOHHbBIE
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOW CUCTEMBI TIO3BOHOUYHBIX JKUBOTHBIX. PaboTa
cepaua v €€ peryJisiuus.

Brinenenue y opranusmoB. Belgenenne y pacreHuil. Beinenenue y
KUBOTHbIX. CokpaTuTenpHble Bakyonu. Opranbl BblaeneHus. PuiabTpanus,



CeKpelrsi 1 00paTHOE BCachIBaHME KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b MOJIOCTH TeJNa C KPOBEHOCHOM W BBIJIETUTENBHONW cUCcTEMaMu. Brienenue y
MO3BOHOYHBIX >KUBOTHBIX U 4enoBeka. [louku. Ctpoenue u QpyHKIHOHHUPOBAHUE
Hedpona. OOpazoBaHHE MOYH Yy YeJIOBEKaA.

3ammTa y OpraHu3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M UUCTHl MNPOCTEMIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pPAacTEHUMU.
Kyrtukyna. CpencrBa macCUBHOM M XUMUYECKOM 3aIUThI. DUTOHIUABI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX TNpPOU3BOAHBIE.
3amura opranu3ma oT OoinesHeil. IMMmyHHast cuctema denoBeka. KieTouHblili u
TYMOpPJIbHBIA MUMMYHHUTET. Bpokn€HHbI U npuoOpeTéHHbIN crenuduueckuit
UMMyHUTET. Teopusi KIOHaNIbHO-celeKTUBHOro mmmyHutera (I1. DOpmux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETBHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PazgpaxkxumocTte ¥ peryisius y OpraHusMoB. PasgpaxumMocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PazgpaxumMocTe W perymsamus y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHasg cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
cCUCTEMA U €€ OTHENbl. DBOJIOLNOHHOE YCIOKHEHNUE CTPOECHUS HEPBHOM CUCTEMBI
y XKUBOTHbIX. OTAENBl TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAs CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKenespl DHIOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW cucTeM. [ umoTtanamo-runogusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmupl U cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOTIOKIETOYHBIE
Bojopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CuctemMbl  OpPraHoB MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIx», «TkaHu pacrenuit», «KopueBbie cuctembny, «CTpoeHue cTediisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKENET 4YeOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «HepBHas CHUCTEMaY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BpraenurenbHas cucrteMa», «IOHIOKpUHHAs cuctemay, «CTpOEHHE MBIIILBDY,
«Mmmynurer»,  «Kumeynomonoctuele»y, «CxeMa  NUTaHUS  PACTEHUN»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHue maHapun», «BHyTpeHHee CTpOEHHE IOKIEBOro uepss», «HepBHas
cuctema poeio», «HepBHas cucrema rymkwm», «HepBHas ~cucrema



npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOMuX», «HepBHas cucrema yenoBekay, «Pediexcy.

OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKIETOYHBIX
OpraHW3MOB, MUKPOIIPENApPAThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHHUil, repOapuu
pacTeHUN pa3HbIX OT/AEJIOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00opy0BaHUE I JEMOHCTPALIMK MIOYBEHHOTO U BO3/IYIIHOTO MMUTAHUS PACTECHUH,
pacuieruieHus Kpaxmalia U OeJIKOB o AecTBreM (hepMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETTU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydyeHue TKaHEeN paCTEHUIN.

JlabopaTopHasi padora «/3yueHne TKaHEel JKUBOTHBIX».

JlabopaTtopHasi padora «/3ydeHue opraHoB [IBETKOBOI'O PACTCHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOKEHHS OpPraHuM3MoOB: Oecronoe (BKJIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOMXEHHUA:  I[OYKOBAaHUE,  CIOPYISLUS,
dbparmMeHTanus, KIOHHPOBAHUE.

[TonoBoe paszmHoxkeHue. IlomoBble KIIETKH, WM TrameThl. Meio3. Craauu
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnnrosep. bronorndecknii CMbICIT
M€i03a M TIOJOBOro Ipouecca. Melo3 W €ro MecTto B KU3HEHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kee3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMmaToreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OnnofoTBOpeHHEe U AMOPHUOHATIBLHOE pa3BUTHE JKUBOTHBIX. CrmocoOsI
OIUTIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIeM IMOPUOTIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >MOpHOTeHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JpOOJIEHUS MIICKONMUTAIONUX. 3apOBIIIEBhIE JIMCTKH
(racTpynsinus). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBbIX JUCTKOB. B3anMHoe
BIUSIHUE 4YacTel pa3BUBAIOIIETOCsA 3apojbllia (SMOpPUOHANIbHAS HHIYKLHUS).
3aknaaka IUTaHa CTPOEHMS JKMBOTHOIO KaK pPe3yJIbTaT HEpPapXUUYECKHUX
B3aMMOJICHCTBUI TeHOB. BiusHue Ha 5MOpPHOHANIBHOE pPAa3BUTHUE PANUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEIbI.



Poct u pasButne xuBOTHBIX. [locTamOpuonaneuelii mepuon. Ilpsimoe u
HenmpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. DBHOJOTMYECKOE 3HAYEHHE MPSIMOTO W HEMNPSIMOTO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KUBOTHBIX U 4yesoBeka. CTauu MocTIMOPUOHATBHOTO Pa3BUTHSA
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

PasMHoeHue u pasputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue cmop B Ipolecce Menosa.
['amerorene3 y pacteHuid. OIJIOAOTBOPEHHE W Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JlemoHcTpanuu

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

Tabnmuupl u cxembl: «BereratuBHOe pasMHOXKeHUE», «TuIbl Oecrnoioro
pasMHOXKEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3MHOXeHue TuApb», «Mehosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AWIEKIIETKH U crepmaro3onja», «OCHOBHbIE CTaguu OHTOreHe3a», «lIpsmoe u
HENpsAMOe pas3ButHe», «Pa3Burhe MalcKoro xyka», «Pa3Buthe capaHum»,
«Pa3Butne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX pPACTEHUI»,
«CTpoeHue ceMsiH OJIHOJIOJIbHBIX U JABYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LUK
MOpPCKOW  KamycTb», <«OKHW3HEHHBIM [UKI MXxa», <KU3HEHHBIM UK
MManoOpPOTHUKA», « KU3HEHHBIN ITUKIT COCHBI».

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparbl SHLEKIETOK H
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKI.

JlabGopaTopHasi padora «/3yueHne CTpOEHHUS MOJOBBIX KJIETOK HA TOTOBBIX
MUKpoIpenaparax.

IIpakTuyeckasi padora «BrplsiBIeHHE NOPU3HAKOB CXOACTBA 3apOJbIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopuass padora «CTpo€HHE OpPraHoB PA3MHOMXKEHHUS BBICHINX
PaCTEHUI».

Tema 11. I'eHeTuka — Hayka O HaCJIeJACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS M pa3BUTUS TEHETUKM Kak Haykud. Paboter I
Menpnens, I'. ne ®pusa, T. Moprana. Poinp OTedecTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Padoter H. K. Konwitosa, H. Y. BaBunora, A. H. bemnosepckoro, I'. 1.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.



OCHOBHbBIE T€HETUYECKHUE MOHSITUS U CUMBOJIbL. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUleJIbHbIe TEHbI, AJIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUIOJOTUYECKUM,  LUTOJOTHYECKUH,
MOJIEKYISIPHO-TEHETUUECKH.

JleMoHCTpanun

[Toptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeToJIbl TeHETUKIY, «CXeMbI CKPEIIUBAHUS.

JlaGopaTtopnass pabGora «J/[po3oduna Kak OOBEKT TE€HETHYECKUX

HCCJIEIOBAHUIN).
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eAMHO00pa3usl THOPUIOB MEepBOTO MokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacCIIECIUIEHUs NPHU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTMOPHIHOTO CKpelBaHud. [ unores3a 4ucToThl raMer.

AHanm3upyouiee ckpemmBanue. [[poMeKyTOUHbI XapakTep HacleIOBaHMUs.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemrBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJEelIOBaHMUS  TpHU3HAKOB.  lluTonmornueckre  OCHOBBI  JUTHOPUIHOTO
CKPEIIMBAHUS.

CuerienHoe HacienoBanue npusHakoB. Paboter T. Moprana. CrenneHHoe
HACJICJOBAHUE T'€HOB, HAPYILICHWE CLEIUICHUS MEXIAy I'e€HaMH. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosia. XpOMOCOMHBIM MEXAHU3M OIPEAEEHUS oa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TepOraMeTHbIA IOJd. ['eHeTnuyeckas
CTPYKTYpa IIOJIOBBIX XpOMOCOM. HacnenoBanue pu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

I'enotun kak uenoctHas cucrema. [enoTponus — MHOKECTBEHHOE JAEHCTBUE
reHa. MHOXXECTBEHHBIM ajieau3M. B3auMmojaencTBue HeaUIeAbHBIX TI'€HOB.
KommnementapHocTs. Onucras. [lomumepus.

['eHeTHYECKUIT KOHTPOJIb PA3BUTHSA PACTEHUM, >KMBOTHBIX W YEJIOBEKA, a
TakKe (PU3MOIOTHYECKUX TMPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (DYHKIIHMA.
['eneTnueckre MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3AUMOJEHCTBUS «XO35IUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHyeckue acneKkTbl KOHTPOJS U
U3MEHEHUS HACJIeJICTBEHHON HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JleMoHCTpanun

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



Tabmunpst u cxemsl: «IlepBbiil 1 BTOpo# 3akoHbl Mennens», « Tpetuil 3aKkoH
Mennens», «AHanmu3upymoliee CcKpelmuBaHue», «HemomHoe TOMUHUPOBAHHEY,
«CrenyieHHOE HAacleOBaHWE TMPHU3HAKOB y Apo3odumib», «['eHeTuka momay,
«Kapuotun uenoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOX€eCTBEHHBIN alIeNIN3M», « B3auMo1eicTBUE TEHOBY.

OO6opynoBaHue: MOJENb JJisl JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rHOpUIOB TEPBOrO TOKOJCHHUS W pPAacCIICIJICHHs MPU3HAKOB, MOJAENb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS
JIEMOHCTpPAllUM CLEIUICHHOTO HAacJleJI0BaHUsl NPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuyeckas padora «l3ydyeHwe pe3yabTaTOB MOHOTHMOPUIHOIO
CKpELIMBaHUA Y IPO30(QUIIBD».

IIpakTuyeckass paGora  «lM3ydeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYHUBOCTHU

B3aumoseiicTBue reHOoTHMIA W cpenbl npu  (GopMupoBaHuUU (EHOTHUIIA.
N3MeHunBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MonudukanuonHas u3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHUM
MOAM(PUKALMOHHON M3MeHunBOoCcTH. HopMa peakuuu npusHaka. BapuaimoHHbIN
psa v BapuanmonHas Kpubas (B. Moranncen). CpoiicTBa MoAM(pUKALMOHHON
M3MEHUYUBOCTH.

['eHoTHMIIMYECKAash N3MEHUYUBOCTh. CBOWCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bunbl reHOTUTTHYECKON N3MEHUYNBOCTH: KOMOWHATHUBHAS, MyTallUOHHAS.

KomOuHaTuBHass M3MEHYMBOCTH. Meio3 W MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TeHETUYECKOr0 pa3HOOOpa3us B Mpeiesiax OJJHOrO BU/IA.

MyTranmoHHass HM3MEHYMBOCTh. BuUIbl MyTanuii: TeHHbBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMu. SlnepHble U
HUTOIUIa3MaTuyeckue myTtanuuu. CoMaTUYeCKUE W MOJIOBbIE MyTaluu. [IpuunHbI
BO3HUKHOBEHUsSI MyTanui. MyTareHbl ¥ WX BJIUSHUE HA OPTraHU3MBbI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO Tpollecca. 3aKOH TOMOJIOTUYECKUX PSIJI0B B
HacnencTBeHHo m3menunBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUHUBOCTh U
HACJIECTBEHHOCT.

Onuecenemuxa U 9NUSEHOMUKA, pOJb ONUSEHEeMUYeCcKUx Qakmopos 8
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JleMoHCTpanun

[Toptpersr: I'. ne ®pus, B. Noranucen, H. 1. BaBuios.



Tabmuubr w  cxembl: «Bumbl u3MeHunBocTH», «MoauduKaoHHas
W3MEHYUBOCTEY, «KomOnnaTuBHAS U3MEHYMBOCTH, «Merio3y,
«OnnonoTBopeHuey, «I'eHeTndeckue 3a00ieBaHUs YeI0BeKay, « Buabl MyTamuii.

OO6opynoBaHuE: XKMBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PAcCTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHUYUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON M3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psAga |
BapUALMOHHON KPUBOWY.

IIpakTuyeckas padora «Mytanmuu y jApo3odunsl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. 'eneTnka 4esioBeKa

Kapuorun uvenoBeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUA T€HOMA
yejaoBeKa.  MeToapl  M3yYyeHMsT TE€HETUKHM  4YEJOBEKa: T'€HEAIOTMYECKHUH,
OJIM3HEIOBBIH, LIUTOT€HETUYECKHUN, MOIYJIALIMOHHO-CTAaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHUI. CoBpeMeHHOE ONPEIECIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C IMOMOIIBIO
[1[[P-ananu3a. HacienctBeHHble 3a001€BaHuUs YeJIOBEKa. | '€HHbIE U XPOMOCOMHBIE
Oone3HM 4YenoBeKa. boJIe3HM C HACIEACTBEHHOW MPEpacioyioKEHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAILICHUHN U JICYEHUHU T'€HETHYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUUYECKUE ACIEKThl UCCIICIOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (akTOpbl TOBBINICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecKOMY U XUMHUYECKOMY 3arpsi3HEHUI0 OKpY’KaroIie cpeabl. ['eneTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMoHCTpauumn

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yenoBekay, «['eHeTrnueckue 3a00JIeBaHMS YETTOBEKAY.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesekuusi OpraHu3sMoB

JloMecTukanust W celeKuus. 3apoKICHUE CEJNEKIIMU W JIOMECTUKAIIHM.
Yuenue H. U. BaBummoBa o lleHTpax mnpOMCXOXKIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHHil. Poiib cenekumu B CO3MaHUM COPTOB PACTEHUM W IMOPOJ
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTMYECKMX PSIIOB B
HacineaCcTBeHHOM wu3MeHuumBocth H. WM. BaBunoBa, ero 3HaueHue s
CEJIEKIIMOHHOW PadOoTHI.

Metonsl cenekunoHHONW paboThl. M CKycCTBEHHBI OTOOp: MAacCOBBIM H
VIH/INUBU1Y JIbHBIM. DTarel KOMOMHAIITMOHHON CCJICKIIUU. HUctwiTanne



IPOM3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIy C TOMOIIBIO OICHKH
¢dbeHoTHa NIOTOMCTBA U OTOOP IO TeHOTHUITy ¢ momotIbio aHanm3a JJHK.

HckycCcTBeHHBIH ~ MyTareHe3  Kak  METOJI  CEJEKIIMOHHOW  paboThlI.
PanuannoHHbl 1 XUMUYECKUN MyTareHe3 Kak MCTOYHUK MYTAlUuil y KyJBbTYPHBIX
¢opM opranu3moB. Mcnonap30BaHME TE€HOMHOI'O PEJAKTUPOBAHUS U METOJOB
pexomOunanTHbIX JJHK my1st momydenust ucxoqHoro Matrepuana ajisi CEJIEKIHH.

[lonyuenne IIOJINTUIONIOB. BuyTpuBugoBas ruOpUaAn3aIHs.
bnu3zkopoacTBeHHOE — CKpeliuMBaHue, uWiau  UHOpuauHr.  HepoacrtBeHHoe
CKpellluBaHue, WM ayTOpuauHr. I'erepo3uc um ero mpuuuHbl. Mcnonb3zoBanue
rerepo3uca B cenekuuu. OtnanéHHas rubpunusauus. llpeononenue Oecruiogus
MEKBHUAOBBIX THOPHUAOB. JIOCTHIKEHHS CEIEKIIMU PACTCHUMN U )KUBOTHBIX. «3enéHas
DpesonoyuUsy.

CoxpaHEHHE U M3YyYEHUE I€HETUYECKUX PECYpPCOB KYJBTYPHBIX PACTEHUH U
UX JUKUX poaMYed  ans  co3gaHusl  HOBBIX  COPTOB M THMOpHIIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHEeMUYEeCKUMU PEeCYPCamMu CelbCKOXO3AUCMBEHHBIX U NPOMBICIIOBbIX HCUEOMHBIX
8 YenAx YayuueHus Cyuecmeyiomux U co30aHus HO8blX NOPOO, TUHUL U KPOCCO8, 8
MoM yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHLIX UCCIe008AHUI,
nepeoosvix uoeli U NepCneKmuEHbIX MeXHOI02ULL.

JleMoHCTpauumn

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

Tabmunp! 1 cxembl: «LIeHTpBI TPOUCXOXKIECHUS U MHOTOOOPa3Hsl KyJIbTYypPHBIX
pacTeHui», «3aKOH NOMOJIOTUYECKHUX PSIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Metoppl cenekuumn», «OtnanéaHas rudpuanzanus», «MyTtareHesy.

JlaGoparopHasi padora «3ydeHue copToB KyJbTYPHBIX PACTCHUN U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METOJIOB CEJICKIIUU PACTEHUI.

IIpakTnueckas padora «lIpuBnBKa pacTeHUN».

IKekypeusi «OCHOBHBIE METONBI U JOCTHKEHHMS CEJIEKUMU PAaCTEHUN U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHILMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1AOOPATOPHIO
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAasA OMOJIOTHS

OOBeKThI, HUCHOJb3yEMblE B OHOTEXHOJIOTMH, — KJIETOYHbIE U TKAHEBBIE
KYJbTYPBI, MUKPOOPraHU3MBI, 1754 XapaKTEPHUCTHKA. Tpagunuonnas
OMoTeXHONOTHS:  XJIeOOMeueHue, TMOMyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAEnue. MukpoOuonornyeckuii cunre3. OOBEKTHl MHKPOOHMOJOTHYECKHX
TexHoiorui. [Ipons3BoacTBo 6enka, aMUHOKUCIOT M BATAMHHOB.



Co3nilaHre TEeXHOJOTMid U MHCTPYMEHTOB ILIEJIEHANPABICHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LI€JIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUYAOIIHNECS B IPUPOI€ OMOCUHTETHYECKHUE MY TH.

Kinierounasa unxkeHepusa. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUN H
#uBOTHBIX. Kpuobanku. Comaruyeckas THOpUAM3aLUS U COMATUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouioB B CEJlEKUMH pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHATbHBIX U NOJAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKoHCTpyKIus
AWIEKIIETOK U KJIIOHUPOBAHUE KUBOTHBIX. METONI TpaHCIJIAHTALUU SJIEP KIIETOK.
Texnonoeuu 0300p08JIeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHAILHO2O
DA3MHONCEHUSL CEIbCKOXOZAUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHas WHXXEHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA H
koHcTpyupoBanue pekomOouHaHTHBIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JIOCTH)KEHHsT W NEpPCHEKTUBBl  XPOMOCOMHOM M TI€HHOM  HMH)KCHEpUHU.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMbI T€HHON UHKEHEPUU.

Menununckue OuotexHonoruu. [loctrenoMuas uudposas meaununa. [1LP-
JUMAarHocTuka. MeTaOOJOMHBIM aHalu3, TEHOLEHTPUUYECKUU aHajdu3 MpOTeoMa
4eJIOBeKa U OLIEHKH COCTOSIHMSI €ro 3J0poBbs. M CIONb30BaHHWE CTBOJIOBBIX
KieTok. TaprerHas Ttepanusi paka. 3D-Omouwmkenepus minsg  pa3paOOTKU
(GyHIaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3JaHMSI KOMILJIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUU TPEXMEpPHOTro OmompuHTHUHTra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C ILEJNbI0 0OecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneii OPBU, ycTtaHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
¢bynkunonupoBanuss PHK-cogepkamux BUpYcOB, BBI3BIBAIOIIMX OCO0O OIMACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmunp! U cxemsl: «Vcnonb3oBaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POU3BOACTBEY, «KieTouHas nHKeHepus», «['eHHass HHXKEHepUs».

JlaGopaTopHasi padora «M3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTuyeckas padora «llosydyeHre MOJIOUYHOKUCTBIX TPOTYKTOBY.

IKckypcusi «bHOTEXHONOTMA — BaKHEWINAsh MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxaeHue m pa3BUTHE SBOJIOMUOHHBIX INpeICTABJICHUNA B
omnoJsioruu

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiku BO3HUKHOBEHHUS
napBuHU3Ma. JKu3Hb U Hay4dHas nestenbHocTh Y. JlapBuHa.



JIBrKy1Me CUJTbl 3BOIIOUMH BUIOB 110 Y. J[apBHHY (BBICOKasi HHTEHCUBHOCTh
pPa3MHOXXEHHSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunrerndecko teopun sBoonuu (CTI). HelTpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorug. 3HauYeHUE
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpanun

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Kioswe, Y. Hapeun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBo mnpupoasl (mo K. Jlunuerw)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHUs
IPUCIIOCOONIEHUI Yy pacTeHMid u >kMBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectus Y. lapsunay, «Haxonku Y. [JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romydeit», «MHorooOpaszue KyJbTypHBIX (opm
KarmycThbl», «[1opoapl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[apBuny)», «Cxema COOTHONIEHUSI JBWXXYIIUX CHUJ DSBOJIIOIUNY,
«OCHOBHBIE ITOJIOKEHUS CUHTETUIECKOM TEOPUH 3BOJTFOLIM.

Tema 2. MUKpPO3BOJIOIHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IMHULA 3BOJOUUA. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3uss M CTPYKTypbl mnonyisiuil. M3meHeHue
reHo(oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHble (AKTOpPbl (IBMXKYIIHE CHIIbI) SBOMIONUH. MyTalmOHHbBIN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHMs 4YacToT aieiaed B momyisauusx. Oddexr
ocHOBaTend. Iggexm oOymuiiounoco eoprviuika. CHUdCEHUe 2eHemu4eckKo2o
pasnoobpaszus: npuyunsvl u cieocmsus. llposenenue s¢hpexma opetigha 2enos 6
oonvuwux u  manvlx  nonyiayusx.  Murpauuu.  M3onsuus  mOMyJISLui:
reorpaguyeckas (IpocTpaHCTBEHHAs), Orogornyeckas (penpoayKTUBHAS).

EctecTBeHHbIl 0TOOp — HampaBisiomuii ¢akrop sBomouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIUNA, Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIi). [lomoBoit oTO0op. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
MOBEACHUS KUBOTHBIX.

[IpucnocoOeHHOCTh  OPraHU3MOB  KaK  PE3yJNbTaT  MHUKPOIBOJIOIMUH.
Bo3HUKHOBEHHE  TPUCIIOCOONEHHMH Yy  OpraHu3MoB.  ApoMopdo3bl U
uanoagantauuu. [Ipumepsl npucnocobseHuii y opranu3MoB: MOp(hOIOTHYECKHE,
duznonornueckue, - OMOXUMHUYECKHE,  MoBeaeHuYeckue.  OTHOCHUTENBHOCTH
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.



Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpO3BOIIOIMH. M3omsmus — ximrodeBod ¢akrtop BuaooOpazoBanus. [yt u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIATPUYECKOE (reorpaduueckoe),
CUMIIATpUUECcKoe  (IKOJOTUYECKOE), «MTHOBEHHOE» (monuIIOn IU3aIMs,
rubpuau3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponp  sBodronmoHHo#l  OuWojoruu B pa3paboTKe Hay4HBIX METO/OB
coxpaHeHus: 6Mopa3zHo00pa3usi. MUKPOIBOIIONUS U KOIBOJIIOLHUS MMAPA3UTOB U UX
x03s5ieB. MexaHu3mbl (POPMUPOBAHUST YCTOMUYMBOCTU K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEl.

JleMoHCTpanun

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

Tabmuubl u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTpYKTypa Buaa», «Cxema MposiBIeHUs 3akoHa Xapau—BainOepray, «JBuxyiue
CWJIbl ABOJIIOLUN», «IDKOJIOrMYECKass M30JsUUs MONYJALHN ceBaHCKOU (openn»,
«l'eorpaduueckass M30MSALUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoin», «IlonynsiiimoHHbIE BOJTHBI YUCIEHHOCTH XUITHUKOB U KEPTBY, «Cxema
JIEUCTBUSL €CTECTBEHHOTO 0TOOpay, «Dopmbl OOpPHOBI 3a CYIIECTBOBAHHUEY,
«HaycTpranibHpI MenaHu3M», «KuBble uckonaemsie», «llokpoBuTEIbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaroas OKpacka KUBOTHBIX,
«Dusnonornueckue anantauun», «llpucrnocoOreHHOCTH OpraHu3smMoB M €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BuAa B
npupozae», «CrocoObl Bug0o00pa3oBanus», «l'eorpaduyeckoe Bug000pa3zoBaHUE
TpEX BHUIOB JAHJBILEH», «IKOJOTHYECKOE BHJI000PAa30BAHHME BHUJIOB CHUHUID),
«ITomunnonael pacteHuin», «KamycTHo-peeuHblil rTuOpUI.

O6opynoBanue: repOapuu pacTeHUH, KOJJIEKIIMN HACEKOMBIX, Uydesa NTHUIl U
3BEpeil C MpUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HBIX BHJOB, TepOapu pacTeHuUW ONWM3KUX BHUAOB, 00pPa30BABIIMXCSA
Pa3IMYHBIMH CIIOCOOAMH.

JlabGopaTopnasi padora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopnasi  padora  «lIpucmocobiieHuss  OpraHu3MOB U HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

JlaGopaTopnasi padora «CpaBHeHHE BHJOB IO MOp(OIOrHIecKoMy
KPUTEPHUIO.

Tema 3. Makpo3BoJironus u €€ pe3yJabTaThbl

Metonbl  HM3ydyeHHs MaKpO3BOMIOLMHM. [laneoHTonormyeckue  MeETOJbI
u3ydyeHus oHBomouuu. Ilepexomubsie ¢GopMbl U UIOTEHETUYECKUE  PSAIBI
OpPTaHU3MOB.



buoreorpaguyeckue Metonsl u3yueHus sBodronuu. CpaBHeHHe GIIOpBI U
dbayHpl MaTepuKOB W OCTPOBOB. buoreorpaduyeckue obOmactu 3emmn. Bumpl-
SHAEMUKHU U PEITUKTHIL.

DOMOpPHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOMbl U3YUCHUS
ABOIONMH. ['€HeTHueckue MeXaHU3Mbl JBOJIOUMM OHTOTE€HE3a M IMOSBJICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynumenTapHble  opraHbl M araBu3Mbl.  MOJIEKYISIpHO-T€HETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHUsS  HBOJIIOIUU.
['omonoruunsie TeHbl. COBpEMEHHBIE METOJIbl MOCTPOEHUS (HUIOTEHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUSA TEHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBuia) 3BOJIONUU. [IpuHyun cmensvl QyHKYUl.
HeoOpatumocTs 3Bosmonnu. AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIOB
IBOJIFOLMY.

JleMoHCTpanumn

[Hoptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. I'ekkerns.

Tabmuubl U cxembl: «DUIOr€HETHUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromedanb»,  «Punnoduter»y,  «CemMeHHBIE
nanopoTHukn», «buoreorpaduueckue 30HB 3emum», «lpeid KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 3MOPUOHAIBHOTO PA3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTWYHBIE OpraHe», «PyauMeHTbI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS 3BOJIOLUNY, «OO01IMe 3aKOHOMEPHOCTH HBOJIIOLIUN.

OOopynoBaHue: KOJUIEKIUHU, TepOapuu, MYJSKH HCKOMAeMbIX OCTAaTKOB
OpraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hayuynbple THUNOTE3bl NPOUCXOXKACHUSA >KU3HM Ha 3emie. AOHOreHe3 u
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3apPOKICHUU JKU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3aPOK/ICHUS KU3HU U €€ ONpoBepKeHHe onbiTamu O.
Penu, JI. Cnannanuanu, JI. [Tactepa. [Ipoucxosxaenne >kM3HU U aCTPOOUOJIOTHSI.

OcHoBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [Imanerapnas
(reosoruueckas) SBOJIONUSA. XHMHYECKas OHBOJIONHSA. AOHWOTCHHBIM CHHTE3
OopraHnyeckux BemecTB n3 Heoprannueckux. Omeir C. Mumiepa um I'. Opm.
OOpazoBanue mnoiauMepoB u3 MoHoMmepoB. KoamepBarHas rumnoreza A. .
OmnapuHa, TUoTe3a nepBuYHOro Oynpona Jx. XomnaeitHa, reHeTH4ecKasi TUIIOTe3a
I'. Ménnepa. Pubosumer (T. Yek) m rtumorteza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TMPOTOKIIETKH.



HUctopust 3emuin ¥ Meroabl €€ wu3zydeHus. VIckomaemble OpPraHHMYECKHUE
octarku. ['eoxpoHonorus u €€ wMeronbl. OTHOcUTENbHAsT M aOCONIOTHAs
reoxpoHosiorus. ['eoxpoHonornyeckas mKasua: 30Hbl, 3pbl, HEPUOJIBI, TOXH.

HavanpHble 53Tambl OpraHW4YecKo HBomtoLMH. [losBIEHHME U HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIJIEHKM KaK aHaJIOT MEepPBhIX Ha 3emiie COOOIIECTB.
Crpomatonutsl. [IpokaprOThI U 3YKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATalbl ABOJIOLNMMU BBICIIMX pacTeHuil. OCHOBHbBIE apoMOpP(O3bI
pactennii. Bpixox pacrenmii Ha cymy. llosiBIeHME CHOpPOBBIX pPAacTEHHU U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHrne IBETKOBBIX
pacTEHU.

OCHOBHBIE 3Tallbl 3BOJIIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KeMOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUSA NO3BOHOYHBIX.
[Tpoucxoxnenue ampubuit u pentwmid. [IpoucxoxaeHrne MICKOMHUTAONIMX U
ntul. [lpunnoun kmoueBoro apomopdoza. OcBoeHue OECHO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYLIH.

Paszputne xu3HM Ha 3eMje IO dpaM M IEpUoAaM: apxeu, IMPOTEPO3OM,
majgeo30i, Me3030M, KaitHO30¥. OOmas XxapakTepucTHKa KiIuMara |
re0JIOrMYeCKUX IporeccoB. llosBiieHMe M pacuBET XapaKTEpHBIX OPraHU3MOB.
VYrneoOpa3zoBaHue: €0 yCIOBUS U BIMSIHUE Ha Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHUSI — SKOJOTMYECKHUE KPU3HUCHI mpouuioro. ITpudnHbl u
CJIIEICTBUSA MAacCCOBBIX BbIMHUpaHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6mopasHooOpasus Ha 3emIie.

CoBpeMeHHas cUCTeMa OpraHuueckoro mupa. IIpuHuunel kiaccupukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsr: ®@. Pennu, JI. Cnasannanu, JI. [Tacrep, 1. . Meunuxkos, A. H.
Omnapumn, Ix. Xonaeln, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxemsl: «Cxema ombita @. Penny», «Cxema ombita JI. Ilactepa mo
M3YUYCHHUIO CaMO3apOoXKJIeHUsl Xu3HW», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOUUK»,  «['€OXpoHOJIOrMYecKas  IIKajay,
«HayanbHble 3Tanbl OpraHUYEcKOi 3BOMIONUNY, «CxeMa 00pa3oBaHMs SyKapHOT
nyTéM cumbOuorenesa», «Cucrema XKuBOM mnpupoas», «CTpoeHue BuUpYyCay,
«Apomopdo3bl  pacTeHmit», «PunnopuUTEY, «OIHOKIETOYHBIE BOAOPOCIH,
«MHorokierounsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemeHHbIE



pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
Mupa», «Apomopho3bl KHUBOTHBIX», «lIpocrteiimme», «KuiedHOMONIOCTHBIEY,
«Ilmockue YEpBU», «YneHucToHorue, «PEIOBI», «3EeMHOBOJIHBICY,
«IIpecmbikaronuecs», «IItuney», «Mnekonuratomue», «Pa3BuTue KU3HU B
apXxeucKkou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
MAJIE030MCKOMN 3pe», «Pa3BuThe )KU3HU B ME3030MCKOMN 3pe», «Pa3BUTHE KU3HU B
KaHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOrO MUPaY.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIUH
HAaCEKOMBIX, BJIAKHbBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUN
WUTTIOKOXKHUX, CKEJEThl II03BOHOYHBIX JKMBOTHBIX, Yydella MTUL W 3BEpEW,
KOJUICKIIUM OKAaMEHEJIOCTEH, TMOJIE3HBIX HCKOMAEMBIX, MYJKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sa0oparopHas paGora «MoaenupoBaHUE — ONBITOB
Mumiepa—HOpu 1o u3ydeHnio abMOreHHOT0 CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHON aTMochepey.

JlaGoparopHasi padora «/3ydeHue W ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3ydeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HbIX OTAEIOBY.

IIpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
JKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznensl 1 3amaun aHTponosiorni. MeToapl aHTPOIOJIOTHH.

CraHoBieHHE TPEACTABICHUM O MPOUCXOXKICHHHM YEJIOBEKA. PenuruosHbie
BO33peHUsA. COBPEMEHHbBIC HAYUYHBIE TEOPUH.

CX0ACTBO YenoBeKa C )KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hHU310I0r0-OMOXUMHYIECKHUE,
noBeaeHYeckre. OTINYMS YET0BEKa OT KUBOTHBIX. [IpAMOXOKIECHUE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOW CHUTHAJIBHOU
CHUCTEMBI.

JIBrkymue cuiibl (hakTOphl) aHTPOIOTeHe3a: OMOJIOTHYECKUE, COITHATbHBIC.
CooTHoleHNEe OMOTOTUYECKUX U COUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaAMM aHTpororeHe3a. PaHHue 4YenoBEeKOOOpa3Hbie O00E3bSHBI
(IPOKOHCYJIbI) M paHHUE MMOHTUIBI — OOIIHE MPEKH YeJI0BEKOOOpa3HBIX 00€3bsH U
JToJed. ABCTPAJIONUTEKU — ABYHOTHE MPEAKU JtoJel. YeroBeK yMeblil, epBbIe
W3TOTOBJICHUS OpYAuM TpyzAa. YeloBeK NMpAMOXOAAIIMN U NEPBBIM BBIXOJ JIOJAEH
3a  mpenensl  Adpuku. YenmoBexk relmennOeprckuii  — 0OmMMIA  TIPEIOK
HEaHIEPTaJIbCKOr0 YEJIOBEKA U YEJIIOBEKA Pa3yMHOro. YeloBEeK HEaHAECPTAIbCKUN



KakK BHJ JIIOJEH XOJOJHOTO KiMMaTa. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOGHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TasleoreneTrka u majieOreHOMMKA.

DBOJIIOLMST COBPEMEHHOTO ueJioBeka. EcTecTBeHHBIM OTOOp B MOMYJSLIUSIX
yesioBeka. MyTalMoHHBIN Tpouiecc U noiaumopdusm. [lonynsunoHHBIE BOJIHBI,
npetid reros, murpanus U «3p(eKT ocHOBaTEs» B MOIMYJSALUAX COBPEMEHHOTO
YeJoBeKa.

Uenoseueckue pacel. I[loHdarue o pace. bosblime pacel: e€BpomneouaHas
(eBpaszuiickas),  aBCTpajo-HEeTrpoujHas  (dPKBaTOpUaibHasi),  MOHTOJIOMIHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IIJIaHeTe.
EnuacTBO  yenoBeueckux pac. HayuyHas  HECOCTOATENBHOCTH — pacu3Mma.
[IpucrnocoOeHHOCTh YeJOBEKa K pPa3HbIM YCJIOBHUSIM OKPYXKAIOUIEH CpEepbl.
Bnusnue reorpadguueckoit cpeapl W apeiida reHOB Ha MOPQOJIOTUIO U
(bU3HOIOTHIO YeTIOBEKA.

MexaucuuiuiiHapable  MeToabl B (pusnueckoit (OmostoruuecKoi)
AHTPOIOJIOTUU.  ODBOJIIOIIMOHHAS  AHTPOMNOJIOTHSI M TAJECOAHTPOIOJIOTHUS
YEJIOBEUECKUX TMOMYJAMA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanre K03BOIIONUH OUOJIOTHYECKOTO U COLIUATIBHOTO B YEJIOBEKE.

JemoHcTpanuu

[Toptpersr: Y. {apBun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTobl aHTPONOJOTHNY, «I 0JJOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3ubie 00e3bsHB», «CKeNeT dYeloBeKa M CKEJNeT IIMMIIaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «J|BUKYIIME CHIIBI aHTPOIIOTEHE3A», « DBOJIFOIIMOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranpuby, « KpomMaHbOHIIBIY,
«ITpenku yenoBekay, « ITanbl SBOTIOLNHN YETOBEKa», «Pachl 4ETOBEKaY.

O6opynoBanue: MyJSDKH — OKaMEHEJIOCTEeH, TMPEeAMETOB MaTepuaIbHOM
KyJIbTYphl ~TIPEIKOB dYeJNOBEKa, penpoaykiuu (dororpaduu) KapTUuH C
MUQOJIOTHIECKUMU U OHOJIEHCKUMM CIOKETAaMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOMIAEMBIX OCTATKOB YEJIOBEKa, CKEJIET YyesIoBeKa, MOJIEhb
yeperna 4YejaoBeKa M uepena I[IMMIIAH3€, MOJENb KHUCTH YEJIOBEKAa M KHUCTH
IMMITaH3€, MOJEJIN TOpCa MPEJKOB YeIOBEKa.

Jlabopatopuass padGora «/3ydyeHne o0cCOOCHHOCTEH CTpOEHUs CKelera
YEJI0BEKA, CBSI3aHHBIX C MPAMOXOKICHUEM).

IIpakTnueckas padora «3yyeHne 3KOJIOrMYECKUX aJallTallui YETOBEKA.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHBbIX CHCTEM C OKpY Karollei cpeaoi



3apokaeHue u pa3BuTHE 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynse,
H. A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauun
9K0J0TuH. CBSI3b SKOJOTUU C IPYTUMH HAYKAMH.

Metonbl sxosioruu. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
npUpoAHbIe W JiabopaTtopHble. MojenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaroIIeN Cpeibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3Hau€HHE OSKOJOTMYECKHX 3HAHMM U1  4YEJOBEKa. JKOJOTMYECKOe
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpPoaoi. PopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JlemoHcTpanuu

[Toptpets: A. I'ymGonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['exkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl skonorun», «Cxema
MOHUTOPHUHTA OKPYKAIOIIEN CPEABDY.

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HCCJIEIOBAHUIN).

Tema 7. Opranusmsl U cpea O0MTAHUSA

Okonoruyeckue (pakTopbl U 3aKOHOMEPHOCTH UX nericTBus. Knaccudukarms
IKOJIOTHYECKUX (DAaKTOPOB: aOMOTHYECKHE, OMOTHUECKHE, aHTpOIoTeHHbIe. O01ue
3aKOHOMEPHOCTH AENCTBUS 3KoJornueckux Qakropos. IIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpTaHU3MBI.

AlGuoTtnueckue ¢dakrtopel. CBeT Kak dKojorumdeckuid (axrtop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHaJbHas poOJib CBETA.
doTonEepruoOaU3M.

Temmneparypa kak odkojorumdeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHu3Mbl. [ToKHIIOTEpPMHBIE U TOMOMOTEPMHbBIE OPTAaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdyeckuid ¢aktop. IlpucrnocoOneHuss pacteHuili K
nojJiep KaHuio0 BogHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHUIO K
Boje. [Ipucnoco0nenns KUBOTHBIX K U3MEHEHHUIO BOJTHOTO peXKHUMA.

Cpenpl oOuTaHWs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3MYIIHAS, MOYBEHHA,
IyOMHHAsT  TIOANOYBEHHAsl,  BHyTpUOpraHu3MeHHas.  DU3UKO-XUMHUYECKUE
O0COOEHHOCTH cpell oOuTaHusi opranu3MoB. IlpucnocoOneHuss OpraHusMoB K
YKU3HH B pa3HbIX Cpeiax.

buonornueckue putmbl. BHemiHue u BHyTpeHHUE pUTMBI. CyTOYHBIE U
roIuYHbIe PUTMBI. [IpUCIOCOOICHHOCTh OPTaHW3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUU KU3HU.



XKuznennole Qopmbl opranusmoB. [lonstne o Ku3HEHHON (opme.
Kusnennsie popMbI pacTeHUMN: JEPEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHUC
TpaBbl, OJHOJCTHHE TpaBbl. JKWU3HEHHBIC (HOPMBI JKUBOTHBIX: THIPOOHWOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a XKU3HH.

buotnueckue (bakTOopHI. Buner OMOTHUYECKUX B3aMO/ICHCTBUM:
KOHKYPEHITUS, XUIITHNYECTBO, CUMON03 1 ero (opmbl. [lapasutusm, koomeparus,
MyTyaln3M, KOMMEHCAIN3M (KBapTHUPAHTCTBO, HaxyieOHM4ecTBO). Hetpoduueckue
B3auMoOJecTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpee
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYCHUSI.

JleMoHCTpanun

Tabmuupl U cxembl: «JKonorudyeckue @axropb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKHUE TPYIIIHI JKUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoOBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE aaanTaluuu
KUBOTHBIX», «Cpenpl o0OWTaHUS OpraHu3MoB», «buosiormdyeckue puUTMBDY,
«Kusnennole  Gopmbl  pacteHuit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «Llenun
MATaHUSA), «XUIIHUYEeCTBO», «llapasutusmy», «KoHkypeHmus», «CuMOno3y,
«KoMmmeHcanuzmy.

O6opynoBanue: repOapuu pacTeHUNW U KUBOTHBIX, MPUCTOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOMUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBBHIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHHS, TepOapruu U KOJUICKIIUU TEeTUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUH, Uydelia MTHUIl U 3Bepel, repdapun
pacTeHul, OTHOCSIMMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHUs JAHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX, OOUTAIONIUX B Pa3HBbIX cpeiax,
repOapu MU KOJUICKIIMM PACTEHUW © IKUBOTHBIX, OOJAIAlOIIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHUSIM YCIOBUW JKWU3HH, repdapuu u
KOJIICKIIMM PACTEHUW U >KUBOTHBIX Pa3JIMUHBIX >KU3HEHHBIX (POpM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3IMUYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopHasi padora «BpIgBICHHE NPHUCTIOCOOICHUNM OpPraHU3MOB K
BIIMSIHUIO TeMIIEPaTyphI».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Dkoy10rusl BUAOB U MOMYJIANMMA

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISLHH. [Tonmynsimuss ~ Kak
Ouonoruyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U



0COOCHHOCTEW OMOJIOrUHU BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsuuid. OCHOBHBIE TOKa3aTeau NOMYJISLUUU: YHUCIEHHOCTh, IUJIOTHOCT,
BO3pACTHasi M TOJIOBAasl CTPYKTYpa, POKIAAEMOCTb, IPHUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUA.

DKonoruyeckass CTpykrypa nomyiasiuud. OUeHKa 4YMCIEHHOCTH MOMYJISLIMH.
JluHaMuKa MOmyJsiuu U €€ peryisinus. bHoTHYecKuii NMOTeHLHMA MOMYJISLHUH.
MonenupoBaHue AMHAMUKY MONYJALUU. KpuBble pocTa YMCIEHHOCTH NOMYJISLUN.
KpuBble BbDKHMBaHUS. Perymnsius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-cTparerun).

[Tonsitue 00 sKojOrMYecKkoil Hulle BUAa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM [k .M. XatumHcona. Pa3mepsl skosormdeckomn
Hui. [loTeHnnanbHas U peanTn30BaHHAs HUILIU.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. BUAbI M HX >KU3HEHHBIC
CTpaTEruu. JKOJIOTMYECKHE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJACHHUS W MUTpalMil KUBOTHBIX. buonormdeckue
WHBA3UU 4YKEPOIHBIX BUOB.

JlemoHcTpanuu

[Toptper: Ix. Y. XaTunHCOH.

Tabmuubl W cxembl: «IKOJOTHYECKUE XApAKTEPUCTHKU MOMYJSLUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa mnomyjsiuum», «Bo3pacTHble  mupaMuibl
nonyasauum», «CKOpOCTh  3acelNeHuss MOBEPXHOCTH 3€MJIM  pa3IMYHbIMU
opraHuzMammn», «Mojeib 3kosiornaeckor Humu . M. XaTunHcoHay.

O6opynoBanue: repdapuu pacTeHUM, KOJJIEKIIUH KUBOTHBIX.

JlaGopaTopnass  pabora  «IIpucnocoOneHuss ceMssH  pacTeHUM K
PACCETICHUIOY.

Tema 9. Jxosorust cood1mEecTB. IKOJIOrHYECKHE CHCTEMBbI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OUOLIEHO3E.

Dxocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKkuMOHAIBHBIE
OJIOKM OpPraHM3MOB B DKOCHUCTEME: MPOAYLEHThl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue nenu u cetu. AOHOTHYECKHE OIOKHU
skocucteM. [1ouBbl ¥ Wbl B 3KOCUCTEMAX. KpyroBopoT BeIECTB U IOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOrM4ecKHre MUpaMu bl YUCEN, OMOMACChl U SJHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Duykmyayuu.
HanpasiieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccud. llepBuuHbBIE U
BTOPUYHBIE CYKIECCUM W MX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCHUCTBUS Ha



cykueccuu. Knumakcuoe coo6miectBo. bropaznoobpasue u moiHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[TpuponHbie 3KOCUCTEMBI. JKOcUCmeMbl 03Ep U peK. DKocucmemvl Mopet U
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbiHb.

AHTpPOIIOTEHHBIE JKOCHUCTEMBI. ATpPOIKOCHCTEMa. ATpOIeHO03. Pazmmuus
MEXy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU SKOCHCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [‘opoickas
bnopa u ¢ayna. CuHaHTponmM3alus TOpOACKON ¢ayHbl. buonorumyeckoe u
XO3SIMICTBEHHOE 3HAYCHUE arpPO3KOCHUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemax. Ponv kackadnoco 3¢hgexma u udo8-30uhpukamopos (Kirouesvlx
6U008) 6 (yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMHU. Y CTOMUHMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwi 8030elicmeUsi  3A2pA3HEeHUll  pAsHbIX — MUNO8 Ha
CYOOpeanU3MeHHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbL  IKONIO2UYECKO20 — HOPMUPOBAHUS — AHMPONO2SEHHO20  B030€liCMBUS.
MeTom010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCHCTEM.

JemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupt u cxembl:  «CtpykTtypa  OuoleHO3a»,  «DKOCHUCTEMa

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMAa XBOMHOTO Jieca», «DyHKIHMOHAJIbHbBIC
IPYIIBl OPTAaHU3MOB B 3KOCHUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«llenn nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKAsT MTUPAMHIA YHCEI,
«JKonoruyeckas nupamua OUOMacChy), «IKOJOTHMUYEcKas MUpaMuia SHEPTUn»,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHue Jieca mocie
noxapa», «KoCHCTeMa 03€pa», «ArpoieHo3», «KpyroBopoT BemiecTB M MOTOK
DHEPTUU B arporieHo3ey, «[Ipumepsr ypoboskocuctem.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUI] U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUHN, aKBapUyM KaK MOJIETh
HKOCUCTEMBI.

IIpakTuyeckas padora «3ydenue u onrucanne ypOo03KOCUCTEMBD».

JlabopaTtopuasi padora «lM3ydeHue pazHOOOpazusi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX IKOCUCTEMAX).

IKCKYpCcUsi «IKCKYpCHsl B TUIMYHBIM OMOTeoleHo3 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, HA CYXOJIOJIbHBIN UM TOMMEHHBIN JIYT, 03€p0, O0IOTO)».

IKCKypcusi «DKCKYpCHUsl B arposKOCHCTeMY (Ha MOJi€ WIH B TEIUIMYHOE
XO34MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA



buochepa — obmemnanerapHas o0ojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CyIIIeCTBOBaJIA JXKM3Hb. PazBuTHe mpeacTaBieHuit o 6uocdepe B Tpyaax J. 3rocca.
Yyenue B. U. Bepranckoro o 6uochepe. Odmactu 6uochepst u e€ cocras. Kupoe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepbl Kak
rI106anpHOM 3KOCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIIECTB U OMOTCOXMMHUYECKHE ITUKIIBI (YIiiepoaa, a3oTta). PUTMUUHOCTE sSIBIEHUHN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [loHsiTue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE JIeca, CMEIIaHHbIE U IMIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPh. KimmMar, pacTUTEeNbHBIN 1 )KUBOTHBII
MUp OMOMOB CYIIIH.

CrpykTypa u (QyHKIIHS )KUBBIX CUCTEM, OILICHKA WX PECYPCHOTO MOTEHIMAa U
onocdepHbIX PYHKITUH.

JleMoHCTpanumn

[Toptpetsr: B. U. Bepranckui, 3. 3rocc.

Tabmuubl 1 cxemsl: «I'eocdepsl 3emnm», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopoga B HOpUPOIESY,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cyminy, «Knumarudeckue
nosica 3emnn», «TyHapay, «Takra», «Cmemanneii aec», «llIupokonucTBeHHbIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponnueckuit gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HBIX OMOMOB, KOJUICKIIUH JKUBOTHBIX.

Tema 11. YesntoBek M oOKpyxKaI0MIas cpeaa

DKOJIOTUYECKHe KPHU3UChl M WX NpUYMHBL. Bo3neiicTBue denoBeka Ha
ouocdepy. 3arpssHeHue BoO3AYyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHne kimmMara.

AHTpOIIOTEHHOE BO3/ICHCTBHE HA PACTUTENIbHBIA M KUBOTHBIA Mup. OxpaHa
pPacTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC NPUHIIUIBI OXPaHBI MPHUPOJIBHL.
Kpacaeie xHuru. Oco0o oxpansembie mpupojanbie Ttepputopun (OOIIT).
borannueckue caapl 1 300JI0THICCKUEC TTAPKH.

OCHOBHBIC TIPHUHIIMIBI YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA U TPUPOJIBI.
PanronanpHO€ ~ MPUPOJOMONB30BAaHUE W COXPAaHEHHE  OHMOJIOTHYECKOTO
pasHooOpasust 3emuid. OOIIME 3aKOHOMEPHOCTH TJIOO0QIBHBIX DKOJIOTHUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBUA.

Pa3BuTne METOJOB MOHUTOPUHTA pA3BUTHUS OMACHBIX TEXHOTCHHBIX
nporueccoB. Cucmemmuvie uUCCIe008aHUs nepexooa K pecypcocbepezaioujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u b6uopecypcuwi.
Hayuonanvuvle ungopmayuonuvle cucmemsi, odecneuusarowjue O00CMyn K



uHgopmayuu NnO COCMOAHUIO OMOEIbHLIX 6U008 U 9IKocucmem. (OcHOBbI
9Kopeaburumayuu dKocucmem U cnocooog 060pvObLI ¢  OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u nazemuvix sKocucmenm.

JleMoHCTpaIMuA

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdeprr», «3arps3Henue mouBb», «llapaukoBwii  3pdexT», «Ocobo
OXpaHsEeMbIE IPUPOIAHBIC TEPPUTOPHUIY», «MOIETHN YyIPaBIIEMOTr0 MUPa.
Oo6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX paCTEHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickoi @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

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

B cTpykType MHYHOCTHBIX PE3yJbTaTOB OCBOCHHS IIPOTPAMMBI 10 OMOJIOTHHU
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
IpaXXJaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH
U CaMOONpEACNCHUIO0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTUH,
yejleHanpasienHoe pazsumue BHYTPEHHHX YOEXKIEHUM JIMYHOCTHU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpasoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMUA, HCTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMU JIMYHOCTH, MATPUOTU3MA U
YBAXKEHHUS K 3aKOHY W IPABOMOPSAKY, YEIIOBEKY TPYJa U CTAPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKPYKAIOIIEN CpELE.

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

1) rpa:kIaHCKOTO BOCIUTAHUS:

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

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



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

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

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

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHUH, TOHMMAaHUS 3HAYCHUS OWOJIOTMM B TMO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPOJIa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMYUBOTO OYIyIIIErO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



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

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

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHH U OTAbIXa, pEryispHas Quznyeckas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

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

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON e TeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

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

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsS TMpU pEIICHUU NpoOsieM, CBA3aHHBIX C palUOHAJIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMAaX, OXpaHy BHIOB,
aKocucTeM, orochepsr);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAOUIEH
IPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOIAroNpUsTHBIE SKOJIOTHMUECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEVCTBUN U MPEAOTBPALIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIIBITA JIeSITEIbHOCTH 9KOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEIIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTH K Y4aCTHUIO B MPAKTUYECKOM JI€ATEIbHOCTH SKOJIOTHYECKOU
HaMpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPaKTUKH, OCHOBAHHOI'O Ha JUAjore
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YMTATENIbCKOW KYJbTYpbl KaK CpeJICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHUE creruduKkd OWOJIOTMM KaK HayKd, OCO3HaHus €€ poiu B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEeACTaBICHUs] 00 OKpY)KaloIeM MHpPE KaK O €JIMHCTBE IPHUPOJIbI, YejoBeKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
obOecricueHUsT HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX  pelaTh PecypcHbie  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BhIXOJIa U3 TI00ATBHBIX IKOJOTHUUECKUX MPOoOJeM U
obecrieueHusi  mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYypcoB M (HOPMHUPOBAHHMIO HOBBIX CTaHJIapTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYCHUHU OHMOJOTHUECKUX 3HAHUM B IEIAX
MOBBIIIIEHUs OOIIEH KYyJbTYpbl, €CTECTBEHHO-HAay4YHOU T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJb30BaTh TMOJIydaeMble 3HaHMS [JI1 aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXAIOIIEro MUpa U MPOUCXOAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUST HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CITOCOOHOCTh CaMOCTOSITENILHO HCIIOJIB30BaTh OWOJIOTMUECKHE 3HAHUSA JJIs
peleHus Ipo0JIeM B peajbHbIX )KU3HEHHBIX CUTYaIIUsIX;

OCO3HAHWE LIEHHOCTH HAYYHOW JESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISIThH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYCHHUIO HOBBIX 3HAHWW MO OWOJIOTHUU B
COOTBETCTBHH C )KU3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIC (MEXKIPEIMETHBIC) OOIICHAYYHbIC TOHATHS, OTpaKarolIne
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCClieIOBaHUE,  HAOJIOJICHHE,  W3MEpPEHHME, OKCIEePUMEHT W  JApYyrue);
YHUBEpCAJIbHbIC y4eOHbIE JAeHCTBHUS (IIO3HABATENbHbIC, KOMMYHUKATHBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEHCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE yUeOHBIC
NEHCTBUS, pPEryJIsATUBHbIE YHHUBEpPCAlbHbIE Y4YeOHblEe JI€HCTBUS, COBMECTHAas
NEeSATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

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

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, CUHTE3a, CPAaBHEHMSI, KiaccuduKauu, 000011eHNs ), paCKPbIBATh CMBICIT
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

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

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUSI (DAKTOB U SBJICHUM
KUBOU MPUPOBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIEHUS (MHIYKTUBHbIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



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

pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C yU4ETOM aHalnW3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

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

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIeN0BATEIbCKHE TeHCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIILHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPHU CO3/IaHUU YYEOHBIX M COLMAIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METOJIAMY;

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

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIIECTBJISATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO M MPAKTHYECKYIO 00JIacTh
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUUYHBIX UCTOYHHKAX HHPOpPMAIMH (TEKCTe Y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH



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

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3TMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAY4YHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWA W 3alUTBl  WH)OpMaIuw,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

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

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU GopMe hopMyIupoBaTh CBOM BO3PAKECHHUS;

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

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

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

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh JACUCTBUA MO €€ NOCTHKEHUIO: COCTABIIITH IUIAH JCHUCTBUU,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBATh HIEHU C TO3ULUUNA HOBHU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOUIEHUIO K KUBOW NPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITh IUJIaH pEIICHHs TOpo0iemMbl € y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIHX IIpM aHAJIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULMH JIPYrOro YeJIOBEKa

INPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHUSI COJEpPXKaHUSI Y4yeOHOro mpeaMera
«buonorusi» Ha yrayOJIEHHOM YypOBHE OPHEHTHUPOBAHBI Ha oOOecredYeHHue
npobuapHOro  o0yueHus:  oOydaromuxcs — Owonmormu. OHHM  BKJIIOYAIOT:
cnenuduyeckue Ajisi OMOJOTHN HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUM 1O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJIYYCHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAKKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. [IpenmeTHbie pe3ynabTaThl MPEACTABICHBI IO
roJiaM U3y4eHHusl.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 10
Kjacce NOKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MeCTe€ M pOJM OHOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  pEIICHHH TpobJieM  paluoOHaJIBHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoorNy;

BIAJICHUE CHUCTEMOM OWOJOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAONIE OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnerounas teopus T. [lIBanna, M. lllneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHocT T. Moprana), yuyenuss (H. W. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KyJbTYpPHBIX  pacTeHHWi),  3aKOHBI
(enmHOOOpaA3Usi TOTOMKOB TEPBOrO TMOKOJICHUS, PACIICTUICHHUS, YUCTOTHI TaMeET,
He3aBUCUMOTO HaciegoBaHusi [.  Mengens, TOMOJIOTMYECKUX PSIOB B
HACJIEICTBEHHOU U3MEHYUBOCTHU H. n. BaBuiona), MPUHLIUIIBI
(KOMILIEMEHTapHOCTH );

BJIAJICHUE OCHOBHBIMU METOJAMH HAyYHOIO IO3HAHUS, MCIOJIb3YEMBIX B
OMOJIOTUYECKUX MCCIEIOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAaHUE, HW3MEpPEHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpPraHOB pACTEHUH, JKUBOTHBIX, YEJIOBEKA, IHPOIECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBS3M MEXAYy OpPraHOWJAMHU KIETKH M HUX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTJIMUYMUTEIbHbIE TMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpenacTBamMu, (GOpMYyIUPYs Ledb HUCCIEIOBaHUS, AaHATU3UPOBATH IOTYYCHHBIE
PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe 1Mo OHoJIOruw,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TOPEACTABIATH  MOJYYEHHBbIE  Pe3yJlbTaThl HAa  YYEHHUYECKHX
KOH(epeHusX;

YMEHHME OLICHUBATh JTUUYECKHUE AaCMEeKTbl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  Ouonorud W MEAWIMHBI  (KJIOHMPOBaHHE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oynymied mpodeccrnoHalbHOM
JEATEILHOCTH B 00JacTH OWOJIOTHU, MEAMIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJIBLCKOTO XO3SIIICTBA, MUILEBONW MPOMBIILUICHHOCTH, YTIYyOJISITh O3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
MPOJOJDKEHHE OMOJOTUYECKOro 00pa3oBaHMs B OpraHU3alUsX  CpPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

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

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TPHUPOABI M PEIICHUH SKOJOTHYCCKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
MPUPOOIOIH30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOILIECHUS K MPHUPOJIE,
OOIIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpEJENCHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCHUCTeMa, Ouocdepa), OMOITOTUYECKUE TEOPHUH
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasiaeHusx 3Boitouun, B.M. BepHanckoro — o
ounocdepe), 3akoHbl (reHerudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bapa), npasuna (munumyma [O. JluGuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHUE  BJQJ€Th  OCHOBHBIMH  METOJAaMH  HAYYHOTO  TIO3HAHWUS,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX MCCIIEIOBAHUAX KUBBIX 00OBEKTOB U SKOCUCTEM
(ommcanue, U3MEpeHUe, HaOMIOJCHHE, SKCIEPUMEHT), CIIOCOOAMHU BBHISBIICHUS U
OIICHKH aHTPOIIOTCHHBIX NM3MEHEHU B IPUPO/IE;

YMEHHUE BBIJCTSATh CYIIECTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOro U CUMITIATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JABWKYIITUX CHJI SBOJIONUY HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBATh B3aMMOCBSI3M MEXKIY MPOLECCaMU 3BOJIIOLHUU,
JBIDKYIIAMH CHJIAMHA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JHYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

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



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

YMEHUE WCIOJb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

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

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh TUIOTE3bl, MPOBEPITh HX OSKCIEPUMEHTAIBHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
DKOJIOTUU W MEIWIIUHE, MPOBOJAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  TOJYYCHHBIC  pE3yJbTaThl HAa  YYEHUYECKHUX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHbIX M3MEHEHU B Onocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHaTbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIyOJIATh TIO3HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmu W MPOAOHKCHHE
OMONOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO H
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoaunvecTBo yacoB DJIeKTPOHHbIE
Nen/m  HaumeHoBaHMe pa3iesioB U TeM IMPOrpamMMbl Konrpo Hpakriy (ungposbic)
Bcero JbHbIE ecKHne o0pa3oBaTe/IbHBI
padoTsI padoThbI € pecypchl
1 buoiiorus kak Hayka 1
2 JKuBble cucTeMBbl U UX U3YUYCHHE 2
3 buonorus knetku 2 0.5
4 XuUMHYEcKasi OpraHu3amus KICTKA 10
3) Crpoenrie u GyHKIUHU KICTKU
6 OOMeH BellecTB U NPeBpallleHUue S3HEPTUU B KIIETKE
7 HacnencrBennas nadopmanus u peanu3anus e€ B KIeTKE 0.5
8 JKu3HeHHBIN MK KIETKH 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3mHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTrka — HayKa O HacJIE€ICTBEHHOCTH U U3MEHYHBOCTH 5 05
OpPTraHU3MOB

12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTexHonorus u cuHTeTHYECKast OMOJIOTHS 4 0.5
17 PesepBHOE Bpems 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 13.5




11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3aposkJeHIe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkposBoitonus U €€ pe3yabTaThbl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJoTusl — HayKa O B3aUMOOTHOILICHUSAX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 15
DKOJIOTHS BUIOB U TIOITYJISIIIHIA 0.5
DKos0rus coo01IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rinobanbHas s3kocucTemMa
11 YenoBek U OKpyxkaromas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBO 4acoB DJIeKTPOHH
ble
Ne Tema ypoka Kourtpo IIpakTu uu@poBbIe
n/m Bcero  JIbHBIE yecKme oOpaszoBaren
padoThI padoThI bHbIE
pecypchbl
1 buonorus kak KOMIUIEKCHas HAyKa U KaKk 4aCTb COBPEMEHHOI'0 00LIeCTBa 1
2 JKuBble cucTeMbl U UX CBOMCTBA 1
3 YpoBHEBas OpraHu3anus KUBbIX CHCTEM 1
4 Hcropus oTKphITUS U U3yueHus kieTku. Kierounas teopust 1
MeTtoap1 MOJIEKYIISIPHOH U KileTouHOM Onosoruu. IlpakTuueckas padbota
5 «M3ydyeHnne MeTo10B KJIETOYHOH Onosoruu (Xpomarorpadusi, aeKTpodopes, 1 0.5
muddepennmanbHoe neHTpudyrupoanue, [11IP)»
XHWMHMYECKUH COCTAB KIIETKH 1
7 MuHepabHbI€ BEIeCTBa KJIETKH, UX OMOoJ0ruyeckas pojib
8 Oprannueckue BemiecTBa KieTku — Oenku. JlabopaTtopHas pabota 1 05
«OOHapyxeHHe OEJKOB C MOMOIIBI0 KAaU€CTBEHHBIX PEAKITUN '
9 CoiicTBa, Knaccuukanys u GyHKIUU OEIKOB
10 OpraHnyeckue BEmecTBa KIETKA — YTIIEBOIbI
11 OpraHuyeckue BeIecTBa KIETKU — JIUIHIbI
Hyxnennoseie kucnotsl. JIHK n PHK. JIaGoparopnas padota
12 «HMccnenoBanrue HyKJIEMHOBBIX KUCIOT, BBIICIEHHBIX U3 KJIETOK Pa3IM4HbIX 1 0.5
OpPTraHU3MOBY
13 Crpoenue u pynkunu AT®. [pyrue nykineozuarpudocdarsr (HTD) 1




CexsenupoBanue JJHK. MeToibl reHOMUKH, TPAHCKPUIITOMUKH,

14
IIPOTEOMUKHI

15 MeToapl CTpYKTypHOI OHOJIOTHH

16 Tune! kietok. [Ipokapuornyeckas kieTka

17 Crpoenune sykapuoTnueckoii kiuetku. [Ipaktuueckas padora «3yuenue 05
CBOWCTB KJIETOYHOU MeMOpPaHbI» '

18 [ToBepXHOCTHBIN anmapar KJICTKH

19 OnnomeMOpaHHble opraHou bl KieTku. [IpakTrueckas padota «3ydyenue 05
JIBYDKEHUS IMTOILIA3Mbl B PACTUTEIIBHBIX KIETKAX)
ITomyaBTOHOMHBIE OpPraHOU/IbI KJIIETKU: MUTOXOHIPUH, IJIACTUIbI.

20 Jlaboparopuas pabota «VccieqoBaHue mIa3MoIn3a U JISTUIa3MoJIn3a B 0.5
PaACTUTENLHBIX KJIETKAX)

21 HememOpaHHbBIE OpraHOHIBI KJIETKH

22 Crpoenue u GyHKIUH sipa

93 CpaBHUTeNbHAS XapaKTEPUCTUKA KIETOK 3ykapuoT. JlaboparopHas pabora 05
«M3ydyeHue cTpoeHHs KJIETOK PA3INYHbIX OPTaHU3MOB) '
AccUMUIIAIMS U AUCCUMMIISILIUS — JBE CTOPOHBI MeTaboau3ma. THIb

24 obmeHa BemecTB. JlabopaTopHas padota «/3ydeHue kaTaauTHYecKoi
aKTUBHOCTH (pepMEHTOB (Ha MpUMepe aMUIIa3bl UM KaTaiasbl)»
depMeHTaTUBHBINA XapaKkTep peakluid KJIETOYHOro MeTabonu3ma.

25 Jlaboparopnast pabota «3yuenue hepMEHTaTUBHOTO paCUIETIIICHUS 0.5
MIEPOKCH/Ia BOJIOPO/A B PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

26 benku-akTUBAaTOpPHI ¥ OENKU-UHTUOUTOPBI

27 ABTOTpO(HBIH THIT 0OMEHa BELIeCTB

28 doTocuHTE3

29 XemocunTes. JlabopatopHas pabora «CpaBHeHHUE MpoieccoB (POTOCHHTE3A U 0.5

XCMOCHHTE3a»




AHa’poOHbIe opranu3Mbl. Buasl 6poxkenus. JlabopaTopHas pabora

30 «CpaBHEHHE MTPOLIECCOB OPOKEHUS U JIBIXAHUS 1

31 AdpoOHBIE OpraHnu3MBbl. DTalbl JHEPTETHUECKOro 0OMeHa 1

39 DHeprust MeMOpaHHOTo rpaareHTa npoToHoB. Cunte3 AT®: pabora 1
npoToHHON AT®-cuHTa3bI

33 Peakunu MaTpuyHOTO CHHTE32 1

34 Tpanckpunius — marpuuHbiii cuaTe3 PHK 1

35 Tpancsiiust u e€ 3Tarnbl 1

36 KonupoBanue amunokucinot. Poias pubocom B OrocuHTe3e Oenka 1

37 Opranu3zanus reHoMa y IpoKapuoT U 3yKaproT 1

38 MonekynsipHble MEXaHU3MBbI SKCIIPECCUH T€HOB Y 3YKapHOT 1

39 Bupycsl — BHeKIIeTOUHBIE (POPMBI )KU3HU U OOIUTaTHBIC TAPA3UTHI. 1 05
[IpakTuueckas padora «Co3aaHue MOJIEIH BUPYCa» '

40 BupycHbie 3a001¢BaHus YeI0BEKa, )KUBOTHBIX, PACTCHUI 1

41 HanorexHomoruu B 6M0ONIOrUH U MEAUIIMHE 1

42 JKu3HEeHHEIN IIUKIT KIIETKHA 1

43 Matpuunsiii cuntes JJHK 1

44 Xpomocomel. JTaboparopHas padota «M3yueHne XpoMoCcoM Ha TOTOBBIX 1 05
MUKpOITpenapaTax»

45 Jlenenue KIeTKH — MHUTO3 1
Tunst knetok. Kapuokunes u nutokunes. JlaboparopHas padora

46 «HabmoneHrne MuTO3a B KJIETKAaX KOHUYMKA KOPEIIKa JIyKa (Ha TOTOBBIX 1 0.5
MUKpOTIpenaparax)»

47 Perynsuus >KM3HEHHOTO HUKJIA KIIETOK 1

48 OpranusM Kak eIMHOE LIEN0e 1

49 Tkanu pacrenuii. JlJaboparopras padota «/3y4ueHrne TKaHEeH pacTeHUI 1 0.5

50 Txanu KUBOTHBIX U yenoBeka. JlabopaTopHas pabdora «M3ydyenue Tkanei 1 0.5




KHUBOTHBIX»

Opransl. Cucremsl opranoB. JlaboparopHas padota «M3yueHne opraHoB

51 1 0.5
IIBETKOBOT'O PACTCHUS»

52 Ormopa Tena opraHu3MOB 1

53 JIBI>KEHHE OPTaHU3MOB 1

54 [Iutanue opranu3MoB 1

55 [Intranue MO3BOHOYHBIX KUBOTHBIX. [IulieBapuTenbHas cucreMa 4eiroBeKa 1

56 JIpIxaHue OpraHu3MoB 1

57 JIpIxaHue 1Mo3BOHOYHBIX KMUBOTHBIX U YEJIOBEKA 1

58 TpancnopT BeliecTB y OpraHu3MoB 1

59 KpoBeHocHas cucteMa mo3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA 1

60 Brigenenue y opranusmoB 1

61 3amuTa y OpraHu3MoB 1

62 NMMmyHHast cucTeMa 4enoBeKa 1

63 Pa3npaxuMocTh U peryssums y OpraHu3MoB 1

64 ['ymopanbpHast perysius 1 YHIOKPUHHAs CHCTeMa )KUBOTHBIX U YEJIOBEKa 1

65 @DopMBI Pa3MHOKEHUS OPIraHU3MOB 1

66 [TosioBOC pazMHOKEHNE 1

67 Metios 1
IMametorenes. OOpa3zoBaHue U pa3BUTHE TOJOBBIX KIIeTOK. JlabopaTopHas

68 pabota «/3ydyeHne cTpoeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX 1 0.5
MUKpOITpenaparax»

69 WuauBuyanbHOE pa3BUTHE OPraHU3MOB — OHTOI€HE3

70 3akJazka OpraHoB M TKaHEel U3 3apOJIbIIIEBBIX JHUCTKOB

71 Poct u pa3Butue xxuBoTHbIX. JJabopaTopHas paborta «BblsiBIeHHE NpU3HAKOB 1 05

cXoacTBa 3ap0111)11ue171 IIO3BOHOYHBIX XUBOTHBIX»




Pasmuoxenue u pazsutue pactenuii. JlJaboparopuas pabora «Ctpoenue

72 OpPraHOB Pa3MHOKEHUS BBICIIUX PACTCHHI 1 05

73 Hcropus cTaHOBIICHMS M pa3BUTUS FEHETUKH KaK HayKU 1

74 OcHoBHbIE OHATHS U CUMBOJIBI TeHeTUKH. JlaboparopHas paboTa 1 05
«Ipo3oduina kak 00BEKT TeHETUUECKUX UCCIICTOBAHUID) '
3aKOHOMEPHOCTH HaCIlIeI0BaHMs TPU3HAKOB. MOHOTHOpUIHOE

75 ckpemuBanue. [Ipaktuueckas padora "M3ydenue pe3yabTaToB 1 0.5
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y IPO30(UiIb!"

76 [uTtonornyeckue 0CHOBbI MOHOTMOPUAHOIO CKPEIIUBAHUS 1

77 Ananuzupyroniee ckpeniiBanue. Hermonnoe 1oMuHIpOBaHUE

78 Jurndpunnoe ckpemuBanue. [Ipaktuueckas padota «M3ydenne 1 05
PE3YNIbTaTOB TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUITBDY '

79 [uTonornyeckue OCHOBBI TUTUOPHUIHOTO CKPEITUBAHMS 1

80 CrerieHHOE HaclleZIOBaHUE TTPU3HAKOB 1

81 XpOMOCOMHAasI TEOPHS HACJICICTBEHHOCTH 1

82 [eneTuka mona 1

83 I'enoTun kak meIocTHas CUCTEMA 1

84 ['eneTn4ecknii KOHTPOJIb Pa3BUTHS PACTEHUM, )KUBOTHBIX U YEJIOBEKA 1

85 N3mMeHunBOCTh TPU3HAKOB. BUibl HN3MEHUMBOCTH 1

86 MonudukanronHas U3AMEHYHBOCTh 1
Bapuannonnsit psii u BapuanonHas kpuasi. JlaboparopHast pabota

87 «HccrnenoBanne 3aKkOHOMEPHOCTEN MOAU(PUKAIIMOHHON U3MEHYUBOCTH. 1 0.5
[TocTpoeHne BapralMOHHOTO Psiia U BAPUALIMOHHON KPUBOM»

88 I'enoTunmueckast U3MEHUYNBOCTh. KoMOWHATHBHAS N3MEHYMBOCTD 1

89 MyrtaunonHast u3MeHYUBOCTh. [IpakTruyeckas pabora «MyTauuu y 1 05
npo30¢ bl (Ha TOTOBBIX MHKpPOIIpernapaTax) '

90 3aKOHOMEPHOCTH MYTAITMOHHOTO Tporiecca. DMUTCHETHKA W STTUTCHOMHKA 1




I'enetnka yenoseka. [Ipaktuueckas pabora «CocTaBiieHHe U aHATIN3

91 . 1 0.5
POZIOCIIOBHOI»

92 Metoabl METUITUHCKOW T€HETUKH 1

93 3HaYeHUE METUITMHCKON TeHETUKH B TIPEIOTBPAIIICHUH H JICUCHUN 1
TCHETHYECKUX 3a00JICBaHUI YeI0BEKa

94 OcHoBHble TIOHATHUS ceneknun. JlaboparopHas padora «/3yueHue copToB 1 05
KYJIBTYPHBIX PACTEHUH U TOPOJ JOMAIIHUX KUBOTHBIX)

95 Mertob! cenekimoHHON paboThl. JlJabopaTopHas padora «3yuenue 1 05
METO/IOB CENIEKIIUN PACTEHUII»

96 JIOCTHIKEHHMSI CEJICKIIMU PACTCHUHN M )KUBOTHBIX. [IpakTHueckas pabora 1
«[IpuBHBKa pacTeHUI»

97 CoxpaHeHue, U3y4eHHE U UCTI0JIb30BaHUE N'EHETHUECKUX PECYPCOB 1

08 buotexHonorus kak Hayka u OTpacib mpou3BojacTBa. [IpakTuyeckas pabora 1 05
«M3ydeHnne 0ObeKTOB OMOTEXHOJIOTUIY '

99 OcCHOBHBIE HANIPaBIICHHUS] CHHTETUYECKON OMOJIOTHH 1

100 XpOMOCOMHas U TeHHasl NHKECHEPUS 1

101 MenuimacKkre OMOTEXHOIOTHH 1

102 Pesepaubiit ypok. [loBropenue, 000011eHre, cucTeMaTu3aius 3SHaHUI 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5




11 KJIACC

KoumnuectBo yacos DJIeKTPOHHbIE
e T Kontpoar IIpakTm uugpoBbIe
eMa ypoka
n/m Bcero HbIE YyecKue 00pa3oBaTebH
padoThsI padoThsI ble pecypchbl
1 OpomtonuonHas Teopus Y. Jlapsuna 1
2 JBrKyiue cuiisl 3BOOLUMH BUAOB 110 Y. /lapBuny 1
3 Boprba 3a cyniecTBoOBaHHE, €CTECTBEHHBIN U HCKYCCTBEHHBIH 0TOOP 1
4 DopMHUPOBaHUE CUHTETUYECKON TEOPUH 3BOJIIOLIUU 1
5 DTanbl BOTIOIMOHHOTO MPOLECCa: MUKPOIBOIIOIHS U 1
MaKpOAIBOJIOIHS
6 [Monmynsauus — 3neMeHTapHast €AMHUIA YBOTIOLIMT 1
3akoH reHeruyeckoro pasHoBecus Jxx. Xapau, B. BaiinGepra.
7 JlaboparopHas paboTa «BbIsiBIeHNE N3MEHUYUBOCTH Y 0COOEH OJTHOTO 1 0.5
BUA»
DneMeHTapHbIe (PaKTOPBI IBOTIOIUN 1
9 O ekt ocHoBarens. IPpPeKT OyTHIIIOUHOTO TOPIIBIILIKA 1
10 Murpanuu. M3onauuu nonyasuuii: reorpaguyeckas, Ononoruueckas 1
11 EcrecTBeHHbI 0TOOp — HanpaBAOMNN (HAKTOP IBOJIOLUU 1
12 [TostoBoi#t 0TOOP 1
[TpucrocobIeHHOCTh OPTaHN3MOB KaK pe3yJIbTaT MUKPOIBOIIOIIUH.
13 JlaGopaTtopHas pabota «M3yuenue apoMopo30B U UANOATATITAITHNA 1 0.5
y pacTeHUil U KUBOTHBIX)
[Tpumeps! npucIOCOOIEHUH Y OpraHU3MOB: MOP(OIOrHYECKHE,
14 ¢duznonoruueckue, 6MOXUMUYECKUe, mopeaeHYeckue. JlaboparopHas 1 0.5

pabora «IIpucnocoGneHuss OpraHU3MOB U UX OTHOCHUTEIbHAS




1EJIECO00PA3ZHOCThY

Bun, ero kpurepuu u ctpykrypa. JlaboparopHnas padora «CpaBHeHHe

15 1 0.5
BUJIOB 110 MOP(OJIOTHYECKOMY KPUTEPUIO)
16 CtpykTypa BUaa 1
17 BunooOpa3oBanne Kak pe3yinbTaT MUKPOIBOIIOIIUN
18 CBs13b MUKPOIBOJIIOIIMH M SITHICMHOJIOTUH 1
19 Makpoasontouus. [laneoHTonornuyeckue METOIbl U3y4EHHUs 1
SBOJIIOIUU
20 buoreorpadudeckue MeToAbl U3yUEHUS IBOIIOLUN 1
91 OMOPHOTIOTHYECKUE U CPABHUTEIEHO-MOP(POIOTHUECKUE METOIBI 1
U3YUYCHHUSI SBOJTIOLIUU
99 MoutekysipHO-TeHETHYECKHE, OMOXMMHYECKHE U MATEeMAaTHICCKUE 1
METOJTbI U3YICHHSI BOTFOIIUN
23 OO011re 3aKOHOMEPHOCTH 3BOJTIOIIHI 1
24 AnanTtuBHas paguanys. HepaBHOMEPHOCTh TEMIIOB IBOTFOITUN 1
25 HayuHble runote3sl IPOUCX0XKACHUS KU3HU Ha 3emiie 1
26 JloHaydHBIC PEACTABIICHUS O 3aPOKICHUH KU3HH 1
27 OCHOBHBIE 3Tanbl HEOPTaHUYECKOW FBOITIOLUN 1
28 ['unoTe3s! 3apoKIeHNS )KU3HA 1
Hctopus 3emnn u Mmetonbl e€ nuzydenus. JlaboparopHas pabota
29 «V3ydenune u onrcaHNe NCKOTTAEMBIX OCTaTKOB APEBHHUX 1 0.5
OpPTaHU3MOBY
30 HavanbHble sTanbl opraHu4ecKoi IBOIONUN
31 DBOJIOIHUS DYKAPHUOT 1
OCHOBHBIE 3TaIlbl 3BOJIOIUU PACTUTENLHOTO Mupa. [IpakTuueckas
32 pabota «/3yueHne ocOOEHHOCTEH CTPOCHHS PACTEHUI Pa3HBIX 1 0.5

OTJIEIIOBY




33 OCHOBHBIE 3TaITbl YBOJIOIMH KHBOTHOT'O MHpa 1

34 DBoJIONHS KUBOTHBIX. [IpakTdeckas padbora «M3yuenue 1 05
O0COOCHHOCTEH CTPOCHUS TO3BOHOYHBIX )KUBOTHBIX) '

35 Pa3zButure x)u3HM Ha 3eMJIe TI0 IpaM U TIEpHoIaM 1

36 MaccoBbie BBIMUPaHUSI — 3KOJIOTHYECKHE KPU3UCHI IPOIILIOTO 1

37 CoBpeMeHHBIN IKOJIOTUUECKUM KPU3UC, €0 0COOEHHOCTH 1

38 CoBpeMeHHas CHCTEMa OPTaHUYECKOTO MPOIILIOTO 1

39 OcHOBHBIE CHCTEMAaTUYECKUE TPYIIBI OPraHU3MOB 1

40 AHTPOIIOJIOTHS — HayKa O YeJIOBCKE 1

41 Pa3Butue npencraBiieHui 0 MPOUCXOXKICHUH YETIOBEKA 1
MecTo 4enoBeka B CUCTEME OpraHudeckoro mupa. JlaboparopHas

42 pabora «M3yueHre ocoOeHHOCTEN CTPOEHUSI CKEJleTa YeI0BeKa, 1 0.5
CBSI3aHHBIX C IPSIMOXOKICHUEM

43 JIB>KyIIIME CUITBI aHTPOIIOTEHE3a 1

44 CooTHoIIeHre OMOJOTUYECKHUX U COIUATBHBIX (PAKTOPOB B 1
aHTpPOIIOTEHE3e

45 OCHOBHBIE CTa/INM AaHTPOIIOTEHE3a 1

46 [Taneorenerrka 1 najeoreHOMHKa

47 DBOJIIOIHST COBPEMEHHOTO YeTIOBEKa

48 Yenoseueckue pachl. [Ipaktuueckas padora «3yuenue 1 05
OKOJIOTHUYECKUX aJIaNITAIli YSIIOBEKa)

49 MexIUCIUTIITMHAPHBIE METO/IbI AaHTPOTIOJIOTUN

50 3apoKIeHUE U Pa3BUTHE KOJIOTHU 1

51 Mertons! skonorun. Jlaboparopras pabota «3ydenne MeTo10B 1 05
IKOJIOTMYECKUX HCCIIETOBAHUI

52 3HaueHne DKOJOTHYECKUX 3HAHUI IS YeJIOBEKA

53 Okonoruyeckue HakTopsl




Abuotnueckue paxkropbl. CBET KaK IKOJOTHUECKUI (PaKTop.

54 JlaGopaTopHas pabota «BpIsiBIeHHe MPUCTTOCOOICHUN OPraHU3MOB K 1 0.5
BIIMSTHUIO CBETA»
AbGuotnueckue dakropsl. Temmneparypa Kak SKOJIOrHIecKuid paxkTop.

55 JlaboparopHas paboTa «BbIsBICHHE TPUCTIOCOOICHUI OPraHU3MOB K 1 0.5
BIUSTHUIO TEMIIEPATYPhD»
AobuoTrueckue GpakTopbl. BiakHOCT Kak 3KOJIOTHUYECKHH (akTop.

56 JlaboparopHas paboTa « AHATOMUYECKHE OCOOCHHOCTH PAaCTCHHI U3 1 0.5
Pa3HBIX MECT OOUTAHUS

57 Cpenpl oOuTaHUs OPraHU3MOB 1

58 Bbuonornueckue puTMbl 1

59 JKuznennbie ¢opMbl OpraHU3MOB 1

60 buotnyeckue pakTops 1

61 3HavyeHrEe OMOTUYECKUX B3aUMOCHCTBU ISl CYIICCTBOBAHHS 1
OpraHU3MOB B Cpejie 0OUTaHUs

62 OKOJIOTUYECKHUE XapAKTEPUCTUKHU TOMYJIALNAN 1

63 OcCHOBHBIE TIOKA3aTeJIN MOIYJISIIHHA: YUCICHHOCTb, TIIOTHOCTD, 1
BO3pacTHAS U MOJIOBAsi CTPYKTypa

64 OcHOBHBIE TTOKa3aTeNN MOMYJIAIHNN: POKIAEMOCTh, IPUPOCT, TEMIT 1
pocTa, CMEpTHOCTh, MUTPAIIHH

65 DKoornyeckasi CTpyKTypa MOIyJISIIuT

66 JlnHamuKa MOMySUN U €€ perysius

67 KpuBbie pocta 4rcIeHHOCTH TOMyJIIud. KpuBbie BEDKUBAHUS 1

68 Dxoyioruueckast Huma Buaa. Jlaboparopnas padora 1 05
«[IpucmocobieHnst CeMsiH PaCTEHHI K PaCcCEIICHUIOY '

69 Bua xak cucrema nonynsiuit 1

70 3aKOHOMEPHOCTH TOBEJICHUS U MUTPAITHI )KUBOTHBIX




71 Coo011ecTBO OpraHnu3MoB — OHOIICHO3 1
72 DKOCHCTEMA KaK OTKpPBITasi CHCTEMA 1
73 KpyroBopoT BemiecTB 1 MOTOK SHEPTUU B IKOCHCTEME 1
74 OcHOBHBIE IIOKA3aTEIN IKOCUCTEMBbI 1
75 DKOJIOTHYECKUE TTUPAMUJIbI 1
76 N3meneHust coo0IIecTB — CYKIIECCHH 1
77 [IpupomHbIe SKOCUCTEMBI. DKOCHCTEMBI 03€p B PEK. IKOCUCTEMBI 1
MOpel U OKEaHOB
78 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI TYHIP, JIECOB, CTEMEH, 1
yCTBHIHB
79 AHTPOTIOTEHHBIE YKOCUCTEMBI 1
80 Ypb6oskocucremsl. [IpakTiueckas padota «/3ydeHne u onrcanue 1 05
ypOO3KOCHCTEMBI» '
81 3akoHOMEpHOCTH (HOPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI 1
OpPraHU3MOB B 9KOCHCTEMax
MexaHu3Mbl BO3ACHCTBUS 3arpsI3HEHUI Pa3HbIX TUIIOB Ha
82 CcyOOpraHu3MeHHOM, OPTaHU3MEHHOM, MOMYJISLIMOHHOM U 1
HKOCHUCTEMHOM YPOBHSIX
83 buocdepa — obmernnanerapHas 060104ka 3eMiu 1
84 VYuenue B. U. Bepnaackoro o 6uocdepe 1
85 3aKOHOMEPHOCTH CYIIeCTBOBaHMsI OHochepbl 1
86 KpyroBopoThI BEIIeCTB U OMOTCOXMMHYCCKHE ITHKITBI 1
87 3oHanbHOCTH Ouochepsl. OCHOBHBIE GMOMBI CYIIH 1
88 YcToiauBoCcTh OHOChepsI 1
89 OKOJIOTUYECKUE KPU3UCHI U UX TIPUUNHBI 1
90 BosneticTeue yenoBeka Ha Onocdepy 1
91 AHTpONOreHHOE BO3/ICHCTBHE HA PACTUTENbHBIN U )KUBOTHBIM MU 1




92 Oxpana nmpupos! 1

93 OCHOBHBIE TIPUHIIHUITBEI YCTOHYNBOTO Pa3BUTHSI YEJIOBEUECTBA U 1
PUPOIBI

94 PanponaisHOE IPUPOAONIOIB30BAHNE i COXPAHEHHE 1
OHMOJIOTUYECKOTO pa3HOOOpa3us 3eMin

95 O606menne o Teme «MUKPOIBOIIOUS U €€ Pe3yIbTaThl»

96 O6o06menue 1Mo Teme «MaKpOoIBOIIONHUS U €€ Pe3yIbTaThD 1

97 O606menne no Teme «lIponucxoxaeHne U pa3BUTHE KU3HH Ha 1
3emuie»

98 O606menue mo Teme «IIpoucxoxaecHue YeaoBeKka — aHTPOIIOTEHE3) 1

99 O06o006meHrne 110 TeMe «DKOJIOTHS — HayKa O B3AUMOOTHOIIICHHUSIX 1
OpPraHUu3MOB»

100 O606menne o Teme «OpraHu3Msbl U cpeia OOMTAHUSD) 1

101 O600611eHne o TeMe «IKOJIOTHUS BUIOB U MOMYJISIHI»

102 O606mmenne o Teme «buochepa — rmodaapHAsS IKOCHCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7.5




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue;
nox peaaknueit [laceunnka B.B., AkumonepHoe o6mecTBo «3maTenscTBo
«IIpocsemenue»

* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u
npyrue; noj pegakuueit [laceunuka B.B., AkiimonepHoe o0111ecTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

buonorus (yriny6ieHnsiil ypoBens) : Peanmzarus tpebosannii ®I'OC cpeanero
oOwero o0OpazoBanus : MeToguueckoe nocooue s yuurens / [JILA. Ilapurytuna,
A.B. OBunnnukoB, O.B. Konmacaukos, C.M. I'nmarones]; nox pex. JI.A.

[Tapurytunoit. — M.: ®I'BHY "UnHcTuTyTCTpaTerun pa3BuTHs 00pa3oBaHus»,

2023

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://foxford.ru/)

https://foxford.ru/)

biouroki.ru

interneturok.ru






