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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mpeamery "buomnorus" (mamee - Owomorus) Ha
ypOBHE cpenHero odmiero oOpa3oBaHHs pa3paboTaHa Ha ocHoBe dDenepaabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yrayO6nénHoro ypoBHs uzyudeHus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU obnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm PIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
nuddepeHupanii  oOy4eHUsT Ha YpPOBHE CpPEAHEro OOIIero oOpa3oBaHUsl U
MPU3BAaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CPEeAHUM
o01mM, cpeHUM MpoheCcCHOHATBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M PAa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTaIMEeld OO0ydYarolUXCsi U CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTW HAy4yHOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIULIMHOM, SKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM HWJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydeObHomy mpeamety "buomorus" naér mpenacraBieHHE O
Head U 3aj7adax u3ydeHusi ydyeOHoro mnpeamera «buosorus» Ha yriy0iaéHHOM
YpOBHE, onpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAep KaHue, ero
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHyeT MOCIe0BATEIbHOCTh H3Yy4YEHHS YYEOHOro marepuaia ¢ ydEéToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tmpollecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouonoruu
peanu3oBaH MPUHIIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  O0mero oOpa3oBaHusi, Oyiaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  MOCJEAYIONMIEe pa3BUTHE  OWOJOTUYECKUX  3HAHUMH,
OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOpasze KU3HHM, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mpupoaHoi cpeae. B
nmporpaMme Mo OHMOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOrO mpeaMera
«buonorusiy B peamuzanuu  TpeboBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHS U B
(GbOpMHpPOBaHUM OCHOBHBIX BHUJOB Yy4e€OHO-MO3HABATEIBHOM  JIE€SITEIILHOCTH
OOy4JaromMXxcsi MO OCBOCHHIO CONEPKaHUS OMOJOTHYECKOTO O0Opa3oBaHUS Ha
YPOBHE CpeaHero o01iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopasoBaHUs
3aBepiiaeT OuoJIOTMYEeCKoe O00pa3oBaHME B IIKOJE U OPUEHTUPOBAH Ha



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

N3yuenne yuebHOro mnpeamera «buonorus» Ha yriyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYalOIIUXCS K MOCIEIYIOIIEMY IOJIY4YEHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUW, [OJIYyYEHHbIX IpPU  HU3YYEHUM  OOy4arolUMUCs
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4YarOT pa3BuTHE. Tak,
paclIMpeHbl U YIIyOJeHbl OWOJOTMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME YEeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX KU3HH,
JIOTIOJTHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, TOJYYEHHBIMU OOYYAIOIUMHUCS TPH H3YYECHHUH
(bU3UKK, XUMUH, Teorpadui 1 MaTEMATUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" orTpaxkaer
CUCTEMHO-YPOBHEBBI UM 53BOJIOLNUOHHBIM MOAXOABI K U3YYEHHIO OHOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS1 )KUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYeCKOro Myupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYecKOro pasHooOpaszus 1uiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMH, AKTyalM3UPYIOTCS 3HAHMS OOy4yarlMuXcs Mo OOTaHUKE, 300JI0THH,
aHatomuu, (usmonorun uenoBeka. B 11 kiacce u3ywaroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI SKOJIOTHUHU U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpuszBaH  00ecreuUTh  OCBOEHUE
O0Oy4YaroIMMHUCsE OMOJIOTUYECKUX TEOPUM U 3aKOHOB, UJI€W, TPUHIIUIIOB U MPaBUJI,
JIe)KaIMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3uM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrMYecKuX 3HaHUM. J{is
pa3BUTHSL M TOAJEpKaHUS HHTepeca OOydaromuxcs K OHOJOTMM Hapsiay co
3HAYUTENIbHBIM 00BEMOM TEOPETUYECKOI0 MaTepHalla B COAECPKAHUU IPOrpaMMBbI
no OMOJIOTHU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS
TOM WuIu MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yUEHBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriiyonéHHOM YpOBHE —
OBIAJICHHUE  OOYyYalONIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesEHHON o0sacTu
npo(heCCUOHATIBHOM JAESITENIbHOCTH, CBSI3aHHOM ¢ OuoJIoTHed, WM K BBIOODPY
y4eOHOT0 3aBeICHUS IS IPOIOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3a/1a4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMbI OMOJOTMYECKMX 3HAHUMN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTaBISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsALus, BU, OMOreoleHo3, onocdepa); 0 BbIIAIOIIUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIEI0BAaHUSAX B OMOJIOTUH;

O3HAKOMJIEHUE OOYy4YaloIIMXCA C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HAayK (MOJEKYJISpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJOTMM W OHOJIOTMM pAa3BUTUA, TEHETUKU U
CEeJIEKIIMM, OUOTEXHOJOTUM U CHUHTETHYECKOW OHOJIOTHUH, MaJeOHTOJIOTHH,
HKOJIOTUM);  METOJaMU  CaMOCTOSITEJIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHX
UCCIeNOBaHU B JjabopaTopum M B mpupoje (HaOmoJaeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJICITMPOBAHUE);

OBJIaZicHue OOyYalolMMUCS  YMEHUSIMH: CaMOCTOATEIbHO  HAaXOJHUTh,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjeMaMu 4YeOBEYECTBA; OLICHUBATh MOCIEACTBUS CBOEH NEATEIBbHOCTH 10
OTHOILIIEHUIO K OKpY)KaloIled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pPOBBIO U
3I0POBBIO0  OKPYXKAIOIIUX  JIFOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
nporIIakTUKU MH(GEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MaCHOCTH COOCTBEHHOM KU3HENEATETbHOCTH B UPE3BbIYAHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIUXCS MHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IMpOIIECCE 3HAKOMCTBA C BBIIAIONIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, pEIIaeMbIMH €0 MpoOjJeMamMH, METOAO0JOTruei
OMOJOTNYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIEPUMEHTAIIbHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJACIUPOBAHUS OMOIOTHYECKUX
O00BEKTOB U MPOLIECCOB;



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

npuoOpeTeHrue  OOyYarOIIMMHUCS  KOMIIETEHTHOCTH B PAllMOHAJIBLHOM
MPUPOOIIOIL30BaHNN (COOJIO/ICHNE TPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 37I0OPOBbSI
OKpYXXaloIUX  Jrojie  (coOmromeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MaCHOCTH >KU3HEAESITEIbHOCTH B YPE3BbIUAMHBIX CHUTYAIUSX
OPUPOJHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTMYECKUX 3HAHU U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHW€  YCIOBMM Uil  OCO3HAHHOIO  BbIOOpa  00yYarolMMUCH
WHIUBUTy aJIbHON o0OpazoBarenbHON TPaeKTOPHH, CHOCOOCTBYIOLIEH
nocJenyonemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTYyAIbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OHMOJIOTMU Ha YIIIyOJIEHHOM
YpOBHE cpelHero odiero oopazoBanusi, coctarisier 204 yaca: B 10 knacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 gaca B Hezelto).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUCHHS OHOIOTHHU
OCYIICCTBIISETCSA ¢ YYETOM CHEIU(UKH ero COJASp KaHWs W HaINpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTO 00pa3oBaHWS B OpPTaHM3AIUAX  CPETHETO
po¢eCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH HA YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
OOyYaroIMXCcs B BBIMOJTHCHUH MPOCKTHBIX M YY€OHO-MCCIIEIOBATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIACTCS ydUTEJIEeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUM.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHS
Owosiornu.  buojmornueckue HaykKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCICIOBAaHUS B
OHOJIOTHH.

3HadeHne OHoOJOTUK B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. IIpodeccun, cBsizanHbie ¢ Ouoioruei. 3HaueHHE OUOJIOTUU B
MMPAKTUYECKON JEATCIIbHOCTA 4YEJIOBEKA: MEIUIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

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

Tabmuubr U cxembl: «CBsI3b OMOJIOTMM C APYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cucTeMbl Kak mpeaMer u3ydeHusi Ouonoruu. CBONCTBa >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh W IEJIOCTHOCTb,
CI0XHOCTh M YIOPSAIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPraHU3aIusl,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHM3allii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHMOHHO-BUIOBOM, YKOCHUCTEMHBIN
(buoreoneHoTnyeckuit), OmochepHsiit. Ilporecchl, MPOUCXOIAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKUBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme x’uBble CUCTEMBI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3yueHnne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmenwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. [loHaTue o 3aBUCUMON 1
He3aBUCUMOM TniepeMeHHOU. IIlnaHumpoBanme »skcnepumenta. [loctaHoBka u
npoBepka rumnote3. HyneBas rumoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux mAaHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yabraroB. [IpUunMHBI UCKaXEHUs PE3YIbTATOB JKcnepuMeHTa. IloHsAthe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



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

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpPH
W3YUYEHHH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs eAUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHUS COBPEMEHHON KJICTOUYHOMU
TEOPUHU.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOHW  OMOJIOTMH:  MHUKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METO MEYEHBIX aTOMOB, AU(PEepeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

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

OOopynoBaHue: CBETOBOM MHMKPOCKOMN, MHKpPOIpenapaTbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KIETOK.

IIpakTuyeckas padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHoe IEHTPUGYTUPOBAHUE,
[1L1P)».

Tema 4. Xumuueckasi OpraHn3anms KJICTKH

XUMHYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma um e€ posb Kak pacTBOPHUTENA, pEareHTra, y4acTUE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
pob. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKUA. buonormuyeckue mnonumepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, NenTHIHAas CBs3b. BTOopuuHas, TpeTHuYHas, YETBEPTUYHAS
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kiaccupukauus Oenkos.
buonoruueckue GpyHkunu 6eakoB. [Ipuonsi.



VYraeBoasl. MoHOCaxapubl, AUCaXapuibl, OJIMTOCAXapPUAbl U MOJIUCAXAPU/IBI.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJIOB.
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlununel. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccudukaiys TUIuIoB.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, CTepouibl. buonorudeckue ¢GyHKIAUA
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTbh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. MectoHaxoxaeHue u ouongornueckue Gpynkuun JIHK.
Bunel PHK. ®yukunun PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizsu B Moliekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYMKU, UX (DYHKIIH B
Kietke. [Jlpyeue wuyxneozuompugocghamoer (HT®). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypsl U QYHKYULL OUOMONEKYN U UX Komniekcos. Komnviomepuwiii ouzatin u
opeaHudecKull cunmes 6UOMONEKY U UX HENPUPOOHBIX AHATLO208.

JleMoHCcTpauumn

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXUBOWU
npupoie», «PacnpeneineHne XuMHUIECKUX 3JIEMEHTOB B JKUBOUW MPUPOEY.

Tabnuel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYybl», «CTpoeHHE MOJICKYI
yrieBoioBy», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIEeMHOBbIE KHUCIOTBIY,
«Ctpoenne Mosnekyibl ATOy.

OO6opynoBaHME: XUMUYECKAsI TOCYIa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCIIKOB C TTOMOIIbIO Ka4€CTBEHHBIX
peaKIuii».

JlabopaTtopnass  paGora  «McciemoBaHWe ~— HYKIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbel KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATIbHBIE 00Pa30BaHMSI KIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0OeHHOCTH CTpOEHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcOpT BEIIECTB Yepe3 IIa3MaTHYECKYI0 MeMOpaHy: MacCUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPUYHBIHI
aKTUBHBIK TpaHcropT). Ilomymponunaemocth meMOpanbl. PabGoTta HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIIETOUHOM CTEHKH pacTeHUi, TpUOOB.

[utomna3ma. [luto3one. Llutockener. [IBmxenne nuromiazmsl. OpraHoubl
kieTkdu. OnHoMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKash CeTh
(OIIC), anmapar I'onpaxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHbIX OpPraHoOMAOB KJIETKH. CTpOeHue TpaHyJIIpHOTO PETHUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QpyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [ onvoorcu. Copmupoexka benkos 6 annapame Ionvoxcu. TpaHcropt
BEIECTB B KJIETKE. Bakyosun pacturesbHbIX KiIeTOK. Kitetounbiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHIPHH,  IUIACTHJBI.
Ilpoucxoorcoenue mumoxonopuu u niacmuod. Cumouocenes (K.C. Mepesickosckuil,
JI. Mapeynuc). Ctpoenue W (QyHKIIMM MHUTOXOHIpuM u tuiactun. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHBIE  IUIACTUABl  (OTOCHUHTE3UPYIOUIUX  DYKApPHUOT.
XJI0pOIIACThI, XPOMOIIACTHI, JIEMKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHouabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pu6ocomsl. IIpomescymounvie Gunamenmeoi.
MukpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl HeMblueunblx Kiemok. MukpotpyOouku. KieTodnbrit
ueHtp. CrpoeHwe U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. Momopnvle benxu.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILKH, UX CTPOCHHUE U
bynkuuu. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpOMaTHUHA — THUCTOHBI. Jlunamuka s0epHOl 00010YKU 6 Mmumose. HoepHviii
MpaHcnopm.

Knerounsle BkatoueHus1. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKAPHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCTpau



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

Tabmuubr u cxembl: «CTpoeHHE 3YKapUOTHYECKOW KIeTKkm», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKu», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKPOTIPETIapaThl OaKTEPHATBHBIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTopnass padora «lccnegoBaHue II1a3MOJIM3a W JAEIUIA3MOJIM3a B
PaCTUTENBHBIX KIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBWKEHHS  UUTOIUIA3MBI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

AcCCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(PHBIN W reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. JHEpreTudeckoe obecnedeHue KieTku: mnpeBpanieHue ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPTraHUYECKUX KaTaJIu3aTOpoB. benku-
aKTUBATOPhl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOoKCcucenHbIll U OKcuceHHblll omocunmes )y obaxkmeputi. Ceemocoouparoujue
nueMeHmovl U NUSMEHMbl peakyuoHHo2o yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dbotocunTeza. CBeroBas u TeMHOBas gasbl. Pomoovixanue, Cs, C,. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BrusHue pa3nudHbX (HaKTOPOB
Ha CKOpocTh (poTtocuHTe3a. 3HaUeHUE (DOTOCHHTE3A.

XEMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUUUPYIOIINE OaKTepuu, >Keae300aKTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HaYECHUE XEMOCHUHTE3A.

AHadpoOHbIe opranu3Mbl. Buasl Opoxxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIE3HEH.

AspoOHbIe OpraHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
mpoiieccax ouosorndeckoro okucienus. [{uknmnueckue peakmmuu. OKUCIUTEITEHOE
dbochopunupoBanue. Ouepeus memoOpanno2o epaouenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB nepes aHadpoOHBIM. DPPEKTHBHOCTHh SHEPTETHUECKOTO OOMEHa.

JleMoHCTpanun

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

Tabmuibr 1 cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYAOBaHHE JISI MPUTOTOBICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

JlabopaTtopnass pabGora «/I3yueHue  KaTaIUTUYECKOW  aAKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

JlaGopaTopuasi padora «/3yueHue (epMEHTATUBHOTO pACIICTUICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEeHHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHast uHGoOpMalnus U peajiu3anus eé B KiIeTKe

Peakuun mMarpuyHoro cuHte3a. [IpuHINN KOMIUIEMEHTAPHOCTU B PEaKLMIX
MaTpUYHOTO CHHTe3a. Peanu3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKui
KOJ, €ro cBoucTBa. TpaHckpunuusa — wmatpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, aHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue Tpancnopteix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKUCHOT. Ponb pubocom B
OonocuHTe3e Oenka.

Coepemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApHUOT. Peryisiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. l'mmoresza
onepoHa (d. XKako0, XK. Mano). Monrexynapusie mexanusmvl 3KCnpeccut 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
nporieccoB B kieTke. KieTounslit romeocTas.

Bupychl — HekeTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, o6akxmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, uHmezpasd.

BupycHbie 3a00eBaHus 4enioBeKa, XUBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayus u anaiuz o6onvuux maccugos («bigdatay)
CMpYKmMypHuIX Ouoiocudeckux oannvix. Hanomexnonoeuu 6 ouonozuu u meouyume.
Ipoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

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

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

IIpakTnueckas padora «Co31aHue MOJIEIA BUPYCA.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounplii 1uki, ero mepuoabpl W peryisnus. Wutepdaza u  MUTO3.
Oco0eHHOCTH TpolieccoB, MpoTekaliux B uHTepdaze. [loAroTroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHUECKUH (MPEMUTOTUYECKUN) TIEPUOIBI UHTEP(DA3BI.

Martpuunbii cunres JIHK — permmkanwma. [Ipuanuner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Termomepsl u
TemoMepaza. XPOMOCOMHBIH HaOOp KJIETKH — KapuOTHUIl. JIUTJIOWIHBIA W
rarionaHbeli  HaOboOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
npoueccel. Tumnbl MuTo3a. KaproknHe3 U HUTOKMHE3. bruonornueckoe 3HadyeHue
MHTO3a.

Perynsiumss mutoThueckoro umkia kietku. [Iporpammupyemas kierodyHas
rudesb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAJIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «llugposas
KiemKkay» — ouourngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwutos3y», «CTpoeHue
xpomocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOPEIIIKa JTyKay.

Jlaboparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax».

JlabopaTtopHnasi padora «HaOmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Ctpoenue u GyHKIMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpraHHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U JKU3HEACITCIIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJICTOUYHBIC
BOJIOPOCIH, Apyrue NpoTUCThl. KoJIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OprasHbl H
cucTeMbl opranoB. Opranusm kak exuHoe uenoe. ['omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUs,
(GYHKIUI U pacoOXKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCMHHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOeHHUsA, (PYHKUMHA H
pacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIIMA OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OAHOKIETOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHune u
THUIIBI COEJUHEHHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PacTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. lloryomenue BOABI,  YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHusAMH. lIuTanue XuMBOTHBIX. BHyTpHIOJIIOCTHOE M
BHYTPUKIIETOYHOE TNUIIeBapeHUe. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kene3bl. [lnmeBapuTenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. JJuddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe npixanue. [IpixarenbHas MOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeEMa YeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MiIeKonuTaomuX. Perymsus apixanus. JlprxareabHble 00bEMBIL.

TpaHcnopTr BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTtemMa TIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrum KpoBooOpamieHus. DBOJIOLHOHHBIC
YCIIO’KHEHHUSI CTPOEHHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. Pabora
ceplila v €€ peryJisius.

Brigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
XKUBOTHBIX. CoKpartutesnbHble Bakyoiau. Opranel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCcachIBaHME KaK MEXaHM3Mbl pabOThl OPraHOB BBIACICHUS.
CBs13b IOJIOCTH T€Ja C KPOBEHOCHOM U BBIIEIUTENBHON cUCTEMaMU. Brienenue y



MMO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. Ctpoenne u (pyHKIIMOHMpPOBAHUE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKA.

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

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3ammTa opranu3Ma ot Oomne3Heil. UMmyHHas cucteMa uenoBeka. KietouHblii u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celekTuBHOro ummyHutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte uW  perymsiqus 'y  OpraHusmoB. Pazmpaxumocts y
OIHOKJIETOYHBIX OpPraHu3MoB. Takcuchel. Pa3zgpakuMocTp W perymanus y
pactenuil. PocToBbie BEIECTBA U MX 3HAUEHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKMBOTHBIX. OTIIeNbI TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednekropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['ymopanbpHas perynsiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX W YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [umnoTtanamo-runodusapHas
CUCTEMA.

JlemMoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnuupl U cxembl: «OIHOKJIETOUYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojiopocin», «bakrtepumny, «lIpocrermme», «OpraHbl UBETKOBBIX PACTEHHI,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacteHuit», «KopueBbie cuctembry, «CTpoeHue cTedIsy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YelOBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«Ammynurer»,  «KuiieuynomonoctHsle», «CxeMa  MUTAaHUS  PACTECHUNY,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpO€HUE THIPBI»,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHue HO0KIEBOro uepBsi», «HepBHas
cucrema peio», «HepBHas cucrema gsArymku», «HepBHas —cucrema
npecMbikatomuxcs», «HepBuas  cuctema  ntuny, «HepBHas — cuctema
MIIeKonUTaromux», « HepBHas cuctema yenoBekay, «Pediekcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENApaThl OJHOKIETOYHBIX
OpraHU3MOB, MUKPOIpPENapaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTAECJIOB, BIAXHBIE TNpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIIMH MIOYBEHHOTO ¥ BO3IYIIHOTO MMUTAHUS PACTCHUH,
pacIieTuIeHus KpaxMaiia u OelIKOB Mo/ IeicTBHEM (epMEHTOB, 000OPYAOBAHHE IS
JEMOHCTPALUH ONBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKHUX, MEXaHH3Ma
JbIXaTENbHBIX JTBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEeW paCTCHUIN.

JlaGoparopHasi pabora «/3ydyeHue TKaHEN KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne OpraHoB [IBETKOBOT'O PACTEHUS».

Tema 10. PazmHokeHUe M pa3BUTHE OPTaHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nojoBoe. Buuel  Oecronoro  pa3MHOXKEHHS:  [OYKOBaHUE,  CIOPYJISALUS,
(dparmMeHTanus, KIOHHPOBaHUE.

[TonmoBoe paszmuHoxkeHue. [lonmoBble kieTku, wiM rametsl. Meno3. Craauu
Mmeno3a. [loenenne xpomocom B Meno3e. Kpoccunrosep. bruosmornyeckuii cMpICi
M€Ho3a M IIOJIOBOTO Tporecca. Mewo3 W €ro MeCTO B JKM3HEHHOM IUKJIE
OpTaHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y »kuBOTHBIX. [10JIOBBIE KeIe3bl.
OO0pa3zoBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CriepMarorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OTUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00HaA U3 21a6HbIX NPOOIEM IMOPUOLOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenuwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH APOOJICHUS MIIEKOMUTAIOMIUX. 3apOBIINICBhIE JIUCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEU U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIUSIHAE 4YacTell pPa3BUBAIOIICTOCSA 3apojbliia (SMOpHOHATLHAS WHIYKIIHS).
3akyagka TUlaHA CTPOCHHMS JKMBOTHOTO KakK  pPe3ylbTaT HEpapXUUECKUX
B3aMMOJICUCTBUI TE€HOB. BrusiHue Ha 5SMOpUOHANBHOE pa3BUTHE PA3TUUYHBIX
(akTOPOB OKpPYKAIOIIEH CPEJIbI.

Poct u pasButne >xuBOTHBIX. llocTamOpuonaneuelii mepuon. Ilpsimoe u
HempsiMoe pa3BuTue. PaszButne ¢ wmeramopdo3oM y OECMO3BOHOYHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOE 3HAYE€HHE NPSAMOr0O U HENPSIMOIO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUlbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesoBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHue u pasputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorene3 y pacteHud. OIIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3mbl peryJssiluyi OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpauumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl OGecmonoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHO)eHue TuaApbD, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButhe wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne narymkmn», «JlBOMHOE OIUIOAOTBOPEHHE Y LBETKOBBIX PACTECHHUIN»,
«CTpoeHue cemMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pAacTeHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKIECTOK U
CIIEpMATO30U10B, MOJIENb «L MK pa3BUTHS JISATYILLIKI.

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

IIpakTuuyeckast padora «BrpisiBIeHME NPU3HAKOB CXOACTBA 3apOJbILICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoOB Pa3MHOKEHHUSI BBICIINX
pacTeHu.

Tema 11. I'eneTuka — Hayka 0 HaCJe€ACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Ponb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunora, A. H. benozepckoro, I'. JI.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE T€HETUYECKHUE TOHSITUSL U CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YHCTASI JIMHUS, THOPUIBI, TEHOTHII, (PEHOTHII.



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

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasuioB, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

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

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

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

eAMHO00pa3usl rTHOPUIOB MepBOTo NnokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacllIeIVIeHUs NPU3HAKOB. LluTosiormyeckue OCHOBBI
MOHOTHMOPHUIHOTO CKpEIMBaHus. [ unores3a YyucToThl raMer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHHUS.
Pacuierienre npu3HaKoB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOIO
HacleJoOBaHUsl ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpeILBaHUS.

CueruieHHOe HacieaoBaHue rnpuzHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJIEJOBAHUE TE€HOB, HAPYILICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['eHeTnka nojia. XpoOMOCOMHBIM MEXAaHU3M OMNpPEAEICHUS Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTeporaMmeTHbId I0J. ['eHeTuuyeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanne nNpru3HakoB, CHENJIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neoTponusi — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBbI ajulenn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lonmumepus.

['eHeTYeCKUI KOHTPOJIb PA3BUTHs PACTEHUM, >KUBOTHBIX M YEJIOBEKa, a
TaKKe (PU3MOJOTMYECKUX MPOLECCOB, TMOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnyeckre MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanuu

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

Tabmumpt u cxemsl: «IlepBoiif 1 BTOpoil 3akoHbl Menpens», « Tpetuit 3akoH
Mengnens», «AHanusupymollee CcKpemuBaHuey, «HemonHoe noMHUHUpPOBaHHEY,
«CrenyieHHOE HAcleOBaHWE MPHU3HAKOB y Apo3odmib», «['eHeTnka momnay,



«Kapuotun uenoseka», «Kapuotun aposzodpuiby, «Kapuotum OTHUIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUIOB TIEPBOTO TIOKOJICHUS M PACHICIUICHUS TMPU3HAKOB, MOJEIb s
JIEMOHCTpallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJECIb JIJIA
JIEMOHCTpAllMK CIEIUICHHOTO HACIIEIOBaHUs MPHU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydeHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUA Yy APO30(PHITBD».

IIpakTnueckass pab6ora  «/3ydyeHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHUA Yy APO30(PUIB».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  (GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJUUYECTBEHHBIC MPU3HAKU. BUIbI
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

Mopaudukanuonnass U3MeHYUMBOCTb. Ponb cpeasl B (hopMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanrioHHbBIN
psin u BapuanmonHas kpupas (B. Moranmncen). CpoiicTBa MoAMGUKAIIMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAsS U3MEHUYUBOCTH. CBOMCTBA FTEHOTUIMMYECKON N3MEHUYUBOCTH.
Buapl reHOTUNIMYECKOW M3MEHUMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOnHaTHBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHYNBOCTHU. POJIb KOMOMHATUBHONW M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mpe/iesiax OJTHOr0 BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuHIBI MyTaluil: T€HHBIE, XPOMOCOMHEIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBIC MYTallMd. SnepHble U
nUToIIa3MaTuyeckue Myrtanuu. CoMaTUYeCKUEe W MOJOoBble MyTanuu. [IpudnHb
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BJIMSHUE HA OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacienctBeHHo n3MenunBoctd (H.W. BaBunoB). BHesnepHass U3MEHYMBOCTH U
HACJIEJCTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEeMUYeCKUx akmopos 8
HACNe008aHUU U UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemoHcTpanuu

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

Tabmuubr w  cxembl: «Bumpl u3mMeHumBocTHY, «MoaudukamoHHas
U3MECHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JeBaHUS YEIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOapHbIE HK3EMIUISIPHl KOMHATHBIX PACTCHHIA,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHBOCTH.

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

IIpakTuyeckass padora «Mytarmuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoiaHas mporpamMma HCCIEIOBaHUS T€HOMA
yejaoBeKa.  MeToapl  M3yYeHMsT T€HETUKHA  YEJOBEKa: I'€HEAIOTMYECKHU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKUI, MOMYJISILIMOHHO-CTATUCTUYECKHU,
MOJIEKYIISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE Tr€HOTHUIA!
[IOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a00s1€BaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW TE€HETHKHA B MPEAOTBPALICHUHN U JICUCHUHU T€HETUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TEHETHYECKOTO Tpy3a». ITUUECKUE acCHEKThl UCCIEIOBAHUN B
00JIaCTH pelaKTUPOBAHHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (akTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpYKarolleh cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITAaTOJIOTUSIM.

JleMoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIIOBEKay.

IIpakTnuyeckas padora «CocTaBlIeHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3MoB

JloMecTuKanusi W CEJICKUHUs. 3apOXKICHUE CEIEKIMU U JIOMECTUKALUH.
VYuenne H. WM. BaBumoBa o IleHTpax MNpouUCXOXAEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUM. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJOTMYECKMX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTh H. WM. BaBunoBa, ero 3HadeHue i
CEJICKITMOHHOM PabOTHI.

Metoasl cenekImoHHOM paboThl. VCKycCTBEHHBIM OTOOpP: MacCOBBIA U
WHMBUAYaJIbHBIN. Otanbl ~ KOMOMHAIIMOHHOW  CEJIEKIIHH. HcnbiTanue
npou3BoAMTENed 1O TOTOMCTBY. OTOOp TO TEHOTHNY C TOMOIIBIO OIICHKH
¢deHoTua NoTOMCTBa 1 0TOOP IO reHOTHUITy ¢ momonIbio aHanm3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJI  CEJEKIIMOHHOM  paboThl.
PaninanimoHHbI 1 XUMHUYECKUI MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypHBIX



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

[Tonyuenue HOJIUIIIIONIOB. BuyTpuBuaoBas ruOpUAn3aIHs.
brnu3kopoACcTBEHHOE — CKpelMBaHWe, wWid  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, WM ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. OtnanénHas rudpunuszanus. [Ipeogonenue Oecruiogus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
pesonioyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHU U
UX JUKUX poaMYed  ans  co3gaHusl  HOBBIX  COPTOB M THOPHIIOB
CEIIBbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpanenue u  ynpaeieHue
2eHemUYeCKUMU pecypcamu CeabCKOX03AUCMBEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yenax VIVUUeHUs CYUeCmayoumux U coO30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvlx uoetl U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauun

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

Tabnunp! 1 cxembl: «LIeHTpbI NPOUCXOXKIECHUS U MHOTOOOPa3Hsl KyJIbTYypPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKHUX PSIJIOB B HACJIEACTBEHHOW M3MEHUYMBOCTH,
«Metogpl cenekuumn», «OTaanéHHas rudpuanzanus», «MyTrareHes».

JlabGopaTopHasi padora «/3ydeHue copTOB KyJIbTYpPHBIX PACTEHUI U MOPOJA
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUU PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHuN».

Ikckypeuss «OCHOBHBIE METOABl M JIOCTHKEHHUS CEJIEKUUH PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3SAHUCTBO, B J1AOOPATOPHIO
arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE W TKaHEBbIE
KYJIbTYPBI, MUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuronHas
OMOTEXHOJIOTHS:  XJIeOOMNeueHue, TMOIyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAEnHe. Mukpoouonoruueckuii cuHre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHoJsoruii. [Ipon3BoACcTBO O€nKa, AMUHOKUCIOT U BAUTAMUHOB.

Co3niaHre TEeXHOJOIMid U MHCTPYMEHTOB IIEJICHANPABIEHHOIO U3MEHEHHS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCHHTETHUECKUE MTYTH.



Kinerounasa unxeHepus. MeTonbl KyJIbTypbl KIETOK M TKaHEW PACTEHUU M
KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alvss W  COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeleKUMH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PekoHcTpyKIus
AWLEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SIEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha H
koHcTpyupoBanue pekomouHaHTHbIX JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHXEHEPHHU.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JUarHocThka. MeraOoJOMHBIM aHanu3, TEHOLEHTPUYECKUH aHanu3 IpoTeoMa
YeJIOBEeKa JUIsl OLICHKM COCTOSIHUSL €ro 3J0poBbs. McHonb30BaHHE CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-OmowmkeHepus i pa3paOOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEe COueTaHWEM TEXHOJIOTHM TpEXMEPHOro OMOmpHHTHHTa U ckaddoiaaunara
JUTSL peLIEHUS 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHnue BEKTOPHBIX BaKIMH C LEJIbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJSPHBIX MEXaHH3MOB
dbynkuuonuposanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOIIMX OCO0O OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl n cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
POU3BOACTBEY, «KieTouHas nHkeHepus», «I eHHass HHXXEHepUs».

JlabopaTtopHnasi padora «/3ydeHue oObeKTOB OMOTEXHOIOTUIY.

IpakTnueckas padora «lloydyeHre MOJOYHOKHUCIBIX TPOTYKTOBY.

Jdkckypeusi «bUOTEXHONOrMsT — BaKHEWIIas MPOU3BOAUTENbHAS CHUiIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxaeHue W pa3sBUTHE 3BOJIOLMOHHBIX NpeACTABJICHHMN B
ounoJiorumn

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBuHu3Ma. JKusHp u Hay4dHas aesrenbHocTs Y. JlapBrHa.

JIBroKy1IME CUIIbl HBOJIIOLMU BUJOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pa3MHOXXEHHUsI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



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

JleMoHCcTpaIuA

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

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCTIOCOOJICHU y pacTeHuii U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarycThl», «[1opojpl JOMANIHUX KUBOTHBIX», «CxeMa 00pa3oBaHUsl HOBBIX BHUJIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMsI JABMXKYIIMX CHJI 3BOJIIOIUIY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTFOLIHI.

Tema 2. Mukpo3BoIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETHYECKOT0 pa3HooOpazus M CTPYKTypbl Homyisiuil. M3menenue
reHo(oH/a TOMYyJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBJICHHUE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHUMBOCTh. Jlpeld reHOB — ciydaiiHbie
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesed B Homymsiuusx. OQdext
ocHOBaTend. JIghgexm oOymuinounoco zoprviuwika. CHUdICEHUE 2eHemuieckKo2o
pasznoobpazus: npudunsl u cieocmeus. llposenenue s3gpghexma Opetigha cenog 6
oonvuwux u  manvlx  nonyaayusx.  Murpauun.  M3omAuMs  mOMyIISIIMA:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢gakrop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAIOIIHIMA
(nm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE M HBOJIIOIUS COLIUAIBLHOTO
NOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLIUU.
Bo3HukHOBeHHE  MpUCNOCOOTIEHWH y  opraHm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumeps! npucnocoOieHnit y opraHu3mMoB: MOP(OIOTrHYECKueE,
dbusnonoruyeckue, - OMOXUMHUYECKHE,  ToOBeAeHUYecKkne.  OTHOCHUTEIbHOCTh
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero xkpurepunm u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOIOIMH. M3omsmus — xiroueBod ¢aktop BuaooOpazoBanus. Ilytu u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOJI0TUYECKOE), «MTHOBEHHOE» (mosUIUIOnIU3anus,
rubpuanzaiys). JIuTenbHOCTh BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3padOTKE HAy4YHBIX METOOB
coxpaHeHus: 6rMopa3zHo00pa3usi. MUKPOIBOIIONKS U KOSBOIIOLHMS Mapa3sUTOB U UX
x03s51eB. Mexanu3mbl (POPMUPOBAHUSI YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEW.

JdeMoHCcTpauU

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

Tabmuubr u cxembl: «MyTanuoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKkoHa Xapau—BaiinOepray, «/Bumxymme
CWJIBl ABOJIIOLUN», «IKOJIOTMYECKass M30JsUUs MONYJSALHNA CeBaHCKOU (openmny,
«l'eorpadmueckass M30JAIUS  JTUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «llonynsiiMoOHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «Cxema
JEUCTBUSL €CTECTBEHHOTo o0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«MBaycrpuanbablii MenaHnu3M», «KuBble UCKoaembie», «[IOKpOBUTENBCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnarorias OKpacka KUBOTHBIX»,
«Dusnonornueckre ananranun», «lIpucrnocoOreHHOCTh OpraHu3sMoB M €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Bunsl-nBoitHukn», «CTpyKkTypa BUAa B
npupose», «CrnocoOwsl BugooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIIEH», «IDKOJIOIMYECKOE BHUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumonasl pacteHuit», «KamyctHo-peneunbiii rTuOpu.

O6opynoBanue: repbapyuu pacTeHUH, KOJJIEKIIUH HACEKOMBIX, dydena ITUIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUAOB, OOpPa30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi paGora «BpIsBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIAY.

JlaGopaTtopnasi  paGora  «lIpucmocoOneHuss  OpraHu3MOB M HUX
OTHOCHUTEJbHAs 1IEJIeCO00Pa3HOCTDY.

JlaGopaTtopnasi paGora «CpaBHeHHWE BHUJOB IO MOP(OIOrHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoJirouus u €€ pe3yJabTaTbl

Metonbl  M3yudeHHS  MaKpOl3BOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: oHBomonuu. Ilepexonnbie ¢GopMbl U (UIOTEHETUYECKUE — PSIbl
OpraHU3MOB.

buoreorpaduyeckue mMeronsl u3yueHus sBomronuu. CpaBHeHHe GIOpBl U
(dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue obGmactu 3emun. Bumbl-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHUONOrHYECKHe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUYEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMeHntapubsle  opraHbl M araBuU3Mbl.  MOJEKYISPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTUYECKME  METOJbI  M3Yy4YEHUS  DIBOJIIOIUHU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbI MOCTPOEHUS (UIOT€HETUYECKHUX
JI€PEBBEB.

XpOMOCOMHBIE MyTalliH U 3BOJIFOIUSI TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeoOpatumocTs 3Bosmonnu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIOB
HBOJIIOLU Y.

JleMoHCTpauun

[Toptpetsi: K. M. bap, A. O. KoBaneckuii, ®. Mrosuiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTCHETUUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emim», «Jlpei) KOHTUHEHTOBY,
«Penuktey, «HaudanpHbple cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbly, «PyIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI 4YEIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS 3BOIOIUNY, «O011I1e 3aKOHOMEPHOCTH IBOJIIOLIUN.

O6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHUHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble rUmoTe3bl NpPOUCXOXKIAEHUS >KU3HM Ha 3emiie. AOHOreHes u
naHcrepmusi. [JloHayuHble IpeACTaBICHUS O 3aPOKICHUU JKU3HU (KPEAlMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOKIEHUS KU3HU U €€ ONpOBEpKeHHE onbITamu .
Penu, JI. Cnannannanu, JI. [lactepa. [IponcxoxaeHue >ku3Hu U aCTPOOHOIIOTHA.

OcHOBHEIE STAaIIbI HEOPTraHUYECKON DBOJIIOIMH. [LmanerapHas
(reosmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OopraHnyeckux BemecTB W3 Heoprannudeckux. Omeir C. Mumiepa u I'. Opm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. .
Omnapuna, TunoTe3a nepBudHoro oyiaroHa JIx. Xonaeitna, TeHETHYECKasi TUTIOTe3a
I'. Ménnepa. PubGosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbGepra.
dopMupoBaHuEe MEMOPAH U BO3HUKHOBEHHUE MTPOTOKIIETKH.

HUctopust 3emuin M Meroabl €€ wu3zydeHus. VIcKomaemble OpPraHHMYECKHE
octarku. ['eoxpoHonorus u €€ wMeronbl. OTHOcUTENbHass W aOCOMIOTHAs
reoXpoHoJorus. I'eoxpoHoornueckas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HauvanbHbie 3Tanbel opraHudeckord »sBoaoonud. [logBiaeHne u 3BOIOLUA
NEPBBIX KJIETOK. DBOMIOLUSA MeTa0onu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKN KaK aHaJIOT MEPBBIX HA 3eMJie COOOIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

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

OcCHOBHBIE 3Tallbl 3BOJIOLMH BbICIIUX pacTeHUuH. OCHOBHBIE apoMOpP(O3bI
pactenud. Beixonm pacteHuii Ha cymry. [losiBieHHE CIOPOBBIX pPACTCHUH U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
*KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TumoB. [lepBbie XOpa0BBIe )KUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimid. IIporncxoxaeHrne MICKONMUTAOUIMX U
ntui. Ilpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3eMje MO 3paM U MepuoiaM: apxeu, MpPOTEPO30i,
majgeo30i, Me3030M, KaifHo30¥. OOmas XxapakTepucThKa KiIuMara |
reojiornyeckux mnpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPTaHU3MOB.
VYriieoOpa3oBaHue: €ro yciaoBUs U BIMSHUE HA Fa30BbIi COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucteMa opraHudeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKUE TPYNIbI OPraHU3MOB.

JlemoHcTpanuu

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

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYCHHUIO CaMO3apoXKJeHUsl Xu3Hm», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BONIOUUN», «['€OXpOHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tanbl OPraHUYECKO IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOM NpUpPOAb», «CTpoeHUe BHUpPYCay,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHorokierounbsle Bogopocian», «Mxm», «Ilanoporukm», «I'onocemeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
Mupa», «Apomopho3bl KHUBOTHBIX», «lIpocTeimuey, «KuiedHomnonocTHbiey,
«IInockue 4EPBUY, «UEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou apey, «Pa3BuTHE )KU3HU B MPOTEPO3OMCKON Ipe», «Pa3Butue Ku3HU B
IaJIC030MCKOM 3pe», «Pa3BuTHe KU3HU B ME3030HMCKOM 3pe», «Pa3BUTHE KNU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl I[MO3BOHOYHBIX JKMBOTHBIX, Yyd4ella NTHI[ WU 3BEpeu,
KOJUIEKIIMM OKAMEHEJIOCTEM, ITOJE3HBIX HCKOMAEMBIX, MYJBSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  sa0oparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o n3y4eHno aOMOr€HHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NepBUYHON aTMochepey.

JlabopaTopnasi paGora «l3yueHue M omnHMcaHWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydueHne OCOOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOCHUSI TO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3nensl u 3agaun aHTPOMOJIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurunosHble
B033peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

CxoAcTBO yenoBeka ¢ KUBOTHBIMU. CHCTEMaTUYECKOE MOJT0KEHUE YETTOBEKA.
CBugerenpcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU31M0I0r0-OMOXUMHUUECKHUE,
nopeAeHYeckre. OTINYUS YETTOBEKA OT KMUBOTHBIX. [IpAMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE rOJOBHOrO MO3ra U BTOPOM CUTHAJIBbHOU
CUCTEMBI.

JIBrokymue cuiibl ((hakTophl) aHTPONOreHe3a: OMOJIOruYecKre, ColuanbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaAMM aHTpororeHe3a. PaHHue 4enoBeKOOOpa3Hbie O00E3bSHBI
(TPOKOHCYJIBI) ¥ pAHHUE TMOHTHIBI — OOIIHE TPEIKH YeT0OBEKOOOPA3HBIX 00€3bsH U
JoJie. ABCTpaTONUTEKU — JBYHOTHE MpEAKH Jtofeh. YenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIKOJAEH
3a mnpenensl  Adpuku. YenoBek reigenbOeprckuil — - 0OMME  MpeNoK
HEaHIEPTaJIbCKOTO YEJIOBEKA U YEJIOBEKA Pa3yMHOro. YeloBeK HEaHAEPTAIbCKUN
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TaneoreneTrka M NajgeoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBIH OTOOpP B MOIMYJISILIHIX
YyenoBeka. MyTanvoHHBIH Tiporiece u moiauMopdusM. [lomynsmuoHHBIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. I[loHdatue o pace. bosblime pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBaTOpUaANbHAs),  MOHTOJOUIHAs
(a3uarcko-amepukaHckas). BpeMss u myTH paccesieHHs 4YelIOBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeuecknx — pac. HayuHas  HECOCTOSTENBHOCTh — pacu3Ma.
[IpucnocoOIeHHOCTh YeloBeKa K pa3HbIM YCJIOBHUSIM OKpY)KArolIeH Cpebl.
Bnusnue reorpadguueckoit cpeapl M apeiia reHOB Ha MOPQOJIOTUIO U
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiuinHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJISAIUN. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMHY OMOJIOTMYECKOT0 M COLUAIIBHOTO B YEJIOBEKE.

JleMoHCTpanumn

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

Tabmuiel U cxeMbl: «MeToIbl aHTPOMOJOTHIY, «I 0JJOBHON MO3T UeJIOBEKay,
«YenoBekooOpa3ubie 00e3bsHB», «CKENeT dYeloBeKa M CKEJeT IIMMIIaH3ey,
«PynuMeHTHI U aTaBU3MbBDY, «J|BUXKYIIIUE CUIIBI aHTPOIIOTEHE3aY, « IBOJIIOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABCTpanonutek», «YenoBek  ymenwlii», «YenoBek
MPSIMOXOAIINIY, «JleHncoBCkui yenoBek» «Heanaepransupby, « KpoMaHbOHIBDY,
«IIpenku yenoBeka», «ITarbl 3BOJTIOLNH YEJIOBEKa», «Packl uemoBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPEAMETOB MaTepualibHOU
KyJIbTYphl ~TIPENKOB YeJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OUOJICUCKUMH CIOKETAMH TPOUCXOXKJICHUS 4YEJIOBEKa,
dboTorpaduu Hax0I0K UCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0OBEKa, MOJICIb
yepena 4ejloBeKa M ueperna MIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
ITUMITaH3€e, MOJIEJIM TOpCca MPEIKOB YeIOBeKa.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTpPOEHHUS CKeJeTa
YeJIOBEKa, CBSI3aHHBIX C MPSAMOXO0KICHUEM).

IIpakTnueckas padora «3yueHre 3KOJIOTHYECKHUX aJlallTalluil YEJTOBEKAY.

Tema 6. JDxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB M
HAJOPTraHU3MEHHBIX CUCTEM C OKpY:Kaloei cpenoii

3apoxaeHre U pa3Butue 3kojorud B Tpynax A. I'ym6onbara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. Cykauéa. Pa3nensl u 3agaun
sKoJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.



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

3HaYeHUE OKOJIOTMYECKUX 3HAHUM i1  YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTHYECKOMN KYJIBTYPbI U IKOJIOTUYECKOM IPAMOTHOCTH HACEJICHUS.

JleMoHCTpanun

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

Tabmunpl u cxemsl: «Pazgensl skonorum», «Metoasl skonorum», «Cxema
MOHUTOPHUHIA OKPYKatOLIEH CpeIbI».

JlabGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH X AeiicTBusA. Knaccudpukanus
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUSA 3KoJIorHuecKkuXx (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akrtopel. CBeT Kak sKonorumdyeckuid (axrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIMIIbI
pacTEHUN M JKMBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CHUTHaJbHas poOJIb CBETA.
doTonepruoau3M.

Temmneparypa kak oskonorudeckuir (axrop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOWOTEPMHBIE OPTaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. I[lpucrnocobnenus pacTeHHil K
NoJIIepKaHUI0 BoJgHOTO OanaHca. Knmaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riiyOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uKo-xuMUYecKue
O0COOEHHOCTH cpell oOuTaHus opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpHUCHOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM M3MEHEHMSIM
YCJIOBHM KU3HMU.

XKuznennole Qopmbl opranusmoB. [lonstue o Ku3HEHHON (opme.
XKuznennsle POpMBI paCTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUIKU, MHOTOJIETHHE



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

buotnueckne bakTopsI. Bunpr  OMOTHMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyajlu3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpauu

Tabmuubl U cxembl: «IDkonorudyeckue @akrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeminoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DuU3HONOTHUECKUE aaamnTaluu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHuU3MOB», «bHOJOTHYECKHE PUTMBIY,
«Kuznennole  Qopmbel  pactenmity, «KuszHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHUS, «XulHudecTBoy, «llapasutuzm», «KoukypeHuus», «CumMOnosy,
«KommeHcanuzmy.

O6opynoBanue: repbdapuu pacTeHUW U >KUBOTHBIX, MPHUCIOCOOJIEHHBIX K
BIUSHUIO PA3UYHBIX OSKOJOTUYECKUX (PaKTOpoB, repdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, repOapuu U KOJUIEKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUH, Uydelia MTUIl U 3Bepel, repbapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAlOIIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HM, repOapuu u
KOJUICKITUU PACTCHHM M >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUYACTBYIOIINX B PA3JTMYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpissBIeHHE NPUCTOCOOJICHUNH OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJICHUNH OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTtopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTHM paCTeHUN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Jkos10rust BUA0B U NMONMYJISIIMH

OKOJIOTUYECKHE  XapaKTePUCTUKUA  TMOIMYJISLHH. [Monynsimua  kak
Oounonornyeckas cucreMa. Poib HEOTHOPOAHOCTH CPenbl, PU3NIECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKa3aTENW MOMYJIALMU: YUCIECHHOCTh, IUIOTHOCTb,



BO3pDaCTHAas M IIOJIOBasl CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nonyssiuu. OIeHKa YUCIECHHOCTH TOIMYJISIUHN.
JlnHaMuKa MOMyJAUUA U €€ Perydaiud. bUuoThdeckuil MOTEHIMAT MOMYJISIHH.
MoaenupoBanyue TMHAMHUKHA TONYJISITAK. KpuBbIe pocTa YUCICHHOCTH MOMYJISIIIUH.
KpuBble BbDKMBaHUA. Perynsius YWCICHHOCTH TOMYJANHA: poyib (PaKTOpOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKHUE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonarue o0 sKoJloTMYECKON HUIe Buaa. MectooOuTanue. MHoroMmepHas
Mozeib 3Kosiorndeckon HumM JIx.M. XatumHcoHa. Pa3mepbl 3KOJIOrHYECKON
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIM.

Bua kak cucrema nomynsauuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIC
CTpaTeru. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buoiormueckue
WHBa3UM UYKEPOJIHBIX BUJIOB.

JleMoHCTpanumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXembl: «JKOJOTHYECKHE XaPAKTEPUCTHKU TOMYJSIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIbI
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckot Humu k. M. XaTunHcoHay.

O6opynoBaHue: repOapuu pacTEHUM, KOJIJICKIIUU KUBOTHBIX.

JlaGopaTtopnasi pabora  «lIpucmocobneHus ceMsH  pacTeHHH K
PacCCeNICHUIO».

Tema 9. Ikosorust coo0IECTB. IKOJOTHIECKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrtema kak oTkpbiTasi cucrema (A. JIx. TeHcnu). OyHKIHMOHAIBHbBIC
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbl U Wbl B 3kocucTemMax. KpyroBopor BelecTB U MOTOK SHEPTUU
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTelau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTHYECKUE TUPaAMU/IbI YK CEN, OMOMAacChl U SHEPTHH.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKileccuu. llepBuuHbIE U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTPOINOrEHHbIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



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

AHTpONOrE€HHBIE HKOCUCTEMBI. ATpodKocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOTIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeMm. [opozckas
dbiopa u ¢ayna. CuHaHTpomm3aius TOPOJACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUCHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemax. Ponb kackaonoeo 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC SHEPTUU U BEHIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U SKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHM.

Mexanuzmoi 8030elicmeus 3aepA3HEHULl PA3HbIX Mmunoe Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20 — B030€UCMBUSL.
MeTom00THsT MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptpert: A. JIx. Tencnu.
Tabmuubr u  cxembl:  «CTpyktypa  OuoreHo3a»,  «DKOcCHUCTEMaA

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHAIbHBIC
TPYNIIBl OPTaHU3MOB B 3KocucTeme», «KpyroBopoT BemiecTB B IKOCHUCTEME,
«llenun nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«Jkonoruyeckas mupamuaa OMOMACChy, «IKOJIOTHUECKass MUpaMUIa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9Kocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHmIECTB U MOTOK
SHEPTruM B arporieHo3ey, «[Ipumepsr ypboskocucTem.

O6opynoBanue: repbapun pacTeHUN, KOJUICKIIMYA HACEKOMBIX, Uydelia ITHIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
KOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopuasi pa6ora «M3ydeHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHsi «DKCKYpCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsK,
eIbHUK, Ha CYXOJ0JIbHBIN UM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYypcHsl «IJKCKypcHsl B arposkocucteMmy (Ha Mojie WiIM B TEIIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buochepa — obmemnanerapHas o0ojiouka 3eMiIH, TIE€ CYIIECTBYET WIIH
CyILECTBOBaJIA KM3Hb. PazBuTHe npejacTaBieHuii o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctas. Kupoe
BEIIECTBO OHOCchepsl U ero PyHKIIHH.

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

3oHaneHOCTh Ouocheprl. [lonstne o Omome. OCHOBHBIE OMOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMMYECKHUE JIECa, BHICOKOTOPhs. KilnMmar, pacTuTenbHbIN U )KUBOTHBIH
MUp OMOMOB CYIIIH.

CtpykTypa u QyHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMANIA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

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

Tabmuuel u cxembl: «['eocdhepnl 3emim», «KpyroBopoT azora B MPUPOIE,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoTr Kuciaopojga B TPHUPOJEL»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMOMBI cymmn», «Knumatuueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanueiii gec», «lIIupokoancTBEHHBIM
nec», «Crenby, «CaBanHay, «IlycTbiHs», « Tponuueckuil gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0OIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMUHBL. Bo3JeicTBHE YelOBEKa Ha
ouochepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3/CHCTBUE HA PACTUTENIBHBIM M KUBOTHBIM Mup. OxpaHa
pPaCTUTENLHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBIL.
Kpacasie xHuru. OcobGo oxpansembie npupoansle Ttepputopun (OOIIT).
boranudeckue caipl U 300JI0THYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA W TPUPOJIBI.
PanmonanpHOE  TPUPOJONONIBL30BAHME W COXpaHEHHWE  OMOJOTHYECKOTO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3Butre METOJIOB MOHUTOPUHTA PA3BUTUSI OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeri u
KOHKYPEHMOCnocoOHotl dnepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHbIX 6U008 U 3IKkocucmem. OcHOBb



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

JleMoHCTpanun

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



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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OoOy4JaloImMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpeIMETHBIE U MTPEIMETHEHIC.

B cTpykType NTHYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI TT0 OMOJIOTHU
BBIJICJICHBI CIIEAYIONIHME COCTABIIAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IpaXXJaHCKOM MUJIEHTUYHOCTU — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONpPEACICHHUIO, Haluuyue momueayuu K OOydeHHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMUIIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haauyue  NpasoCoO3HAHUs.  DKOJOTHYCCKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 10 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
TPAAUIIMOHHBIMU POCCUMCKUMH COIMOKYJIIBTYPHBIMUA, HCTOPUUECKUMH U JTYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOICCTBE MpaBUIaMHU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleccaM CaMOIIO3HAHUs, CAMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3ULMUMU JIMYHOCTH, MATPUOTHU3MA U
YBAXCHUS K 3aKOHY W IPABOIOPSAKY, YEIOBEKY TPyAa U CTapIIEMy ITOKOJIEHHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpAAULMSAM MHOTOHALMOHAIBLHOTO Hapona Poccuiickon Penepauuu, npupome u
OKPYKAIOIIEU CPELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHOoro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMH, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U ONbITA ACATEILHOCTH B IMPOIECCE peaav3alryd OCHOBHBIX HAIpPaBJICHUMN
BOCHUTATEILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHcKoOro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YyYaIOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

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



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

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO IMO3MIIMIO 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

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

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOU WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoy, ropmoctm 3a CBOM Kpad, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIILIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MAMSTHUKAM IPUPOJIbI,
TOCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHUS 3HAYEHHsS OWOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HApO/1a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPAIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusiMu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

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

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



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

S) ¢pusuyeckoro BocnuTaHus, GOPMHPOBAHUA KYJILTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE U peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPABWI HHJIWBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYI0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESTEIBHOCTU TEXHOJOTUYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodheccCHoHaTbHON e TeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

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

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOUHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX ITOCJIEICTBHMA IS
OKPYKAIOIIEU CPELBI;

OCO3HAaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS] TpU pPELICHUH NpoOJieM, CBSA3aHHBIX C pPAlLMOHAJIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B DKOCHUCTEMAaX, OXpaHy BHUIOB,
aKocucTeM, orochepsr);

AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYXKAIOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJIATONPUATHBIE 3KOJOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUI U MPEAOTBpALIATh UX;



HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATHUBHOM W COLMAJIBHOMN
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTHUUECKOMN JIEITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JIMAJIOTE
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUPE;

COBEpIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CpPEACTBa
B3aUMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMAaHUE creruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJik B
GbopMHUpPOBaHUU PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPe Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M pEIICHUHU HpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYMMOCTH OWUOJOTUM JJIi COBPEMEHHOW IMBWJIM3ALINU:
oOecrieueHuss HOBOTO YpPOBHS Pa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MMOMCKA MyTEe BBIXOAA U3 III00AJTBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEH KyJbTYpbl, €CTECTBEHHO-HAyYHONW T'paMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIIBHOM I'PaMOTHOCTU OOydaromuxcs, (GopMupyeMoit
IpY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB MO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh TMOJy4yaeMble 3HAHUS [UJIsS aHalu3a |
OOBSCHEHHUS SIBJICHUN OKPYXKAIOLIEro MUpPAa M MPOUCXOAAINIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMSI Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOUIUXCS JAHHBIX C [EJIbI0 MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS JIs
peleHus Tpo0JIeM B peaabHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JAESATEIbHOCTH, T'OTOBHOCTH OCYILIECTBISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTSIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHMS Y4eOHOTO mpeaMeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble JIsI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyJarONTUXCS
MEXIUCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeUNUu(PUKy METOJO0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, Hay4dHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIIeIOBaHUE,  HAOJIOJICHHE,  M3MEpPEHHE, OKCIEPUMEHT U  JpYyrue);
YHUBEpCAJIbHbIE y4eOHbIC JAeHCTBHUS (ITO3HABaTEJbHbIC, KOMMYHUKATHBHBIC,

PETYJISITUBHBIE), o0ecIreynBaroIIne (dbopmupoBaHue (yHKIHOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMU OOYyYalollUXCs; CIIOCOOHOCTH
oOyuaroumxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpPCAJbHblE ydyeOHbIE JIEHCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpasoBaHust y oOyuwatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHBIC
yYHHUBEpCaJbHbIC yueOHbIE AEHCTBHSI, KOMMYHUKATUBHBIE YHUBEPCAJIbHBIE YUeOHBIE
NEHCTBUS, pPEryJIsITUBHBbIE YHUBEpCAlbHbIE Y4YeOHble JI€HCTBUS, COBMECTHAas
NeSATEIbHOCTD.

MeTtanpenMeTHble PE3yJbTaTbl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JIOrHUecKHe JeHCTBUA:

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

UCIIOJIB30BaTh IMPU OCBOCHHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHHUSI, KJIaccU(UKaIi, 0000IIEeH s ), PACKPHIBATH CMbICI
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE TOHATUA ISl OOBsICHEHUS (DAKTOB U SIBICHUI
JKUBOW TIPUPOJIBIL;

CTPOUTH JIOTMYECKHE pPAaCCYXIAEHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS B PAaCCMATPUBAEMBIX
SIBJICHUSX, (DOPMYIMPOBATh BHIBOBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHBIE cpeacTBa A1 IPEACTaBJICHMS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHHUH B M3y4aeMbIX OMOJIOIMUECKHUX OOBEKTax, a



TAaKK€  NPOTUBOPEYMU  PA3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

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

BHOCUTBH KOPPEKTHUBBI B IESITEIIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

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

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU )KM3HEHHBIX MPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PELIEHUS IPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUIBl JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETAlHH, MNpPeoOpa3oBaHUI0 U NPUMEHEHHI0 B YYEOHBIX
CUTYallUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYE€OHBIX U COLMATBHBIX TPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUT MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIBJISITh [PUYMHHO-CJIEACTBEHHBIE CBS3M U AKTyaJIU3UpOBATH 3a/1ady,
BBIJIBUTAaTh TUIIOTE3Y €€ PEIICHUS, HaXOJIWTh apryMEHThl ISl J0Ka3aTelbCTBa
CBOUX YTBEPKJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHANIM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISATh LEJIECHANIPABICHHBIA MMOUCK TEPEHOCca CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(ECCUOHANBHYIO CPELy;

YMETh NEPEHOCUTHh 3HAHUS B IO3HABATEIbHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

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

3) paborta ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MHPOPMAIUH (TEKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTEparype, OHOJOTHYECKHX CIOBapAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH



nH(OPMAITUIO PA3TMYHBIX BUIOB U (hOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

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

mpUOOpETaTh OIBIT KCIOJIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO HCITOIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
Oouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" JIpyroe);

UCTIONb30BaTh HAYYHBI S3IK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyeckod HHPOpMALMEH: TMPUMEHATh XUMHUYECKHE, (U3NYECKUe W
MaTeMaTU4YeCKUe 3HaKU W CUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pAacloO3HAaBaHWS W 3aWATHl  WHOOpMAaIH,
nH(OPMAITMOHHOM 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIICCTBIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyKaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIILHO BBITIOJIHEHUS TpeJjiaraeMon
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIIUNA JPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJbHBIE CpEJCTBa OOIICHHS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEANOCHIJIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMSITYAaTh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBIIATh YBAKUTEILHOE OTHOIICHUE K COOSCETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH pelIeHUU OUOJIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOICHCTBYSI PU PENICHUH YIeOHOW 3a/1a4u;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHHN C yd&€TOM OOImMUX
WHTEPECOB U BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA MO €€ JOCTHXKEHHIO: COCTAaBJISITh IUIAH JCUCTBUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM paboThI;

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

[pe/ularatb HOBBIE IIPOEKTHI, OLEHWBATh HWIAEHU C TMO3ULHUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pELICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

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

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

CaMOCTOATENIbHO COCTABJISITH IUJIaH PEIICHHUS NpoOJiieMbl €  Y4ETOM
UMEIOITUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJBTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

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

BJIAJE€Th HABBIKAMM  IO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JIEHCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCUM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATh PUCKHM WU CBOEBPEMEHHO IPUHUMATh PELIEHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI U apryMEHThl JPYTUX IpU AaHAJIU3€ pPE3YyJIbTaTOB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO APYIHMX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJbTAaThl OCBOCHUSI COJEpXKaHUSI Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHEHTHPOBAHBI Ha oOOecreyYeHue
npobuapHOro  o0yueHus:  oOydaronuxcss — Owojmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHA HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHECHUIO B PA3JIMYHBIX YUCOHBIX, a TAKKE B
pealbHbIX XWU3HEHHBIX cuTyauusx. I[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJlaM U3y4eHHUsl.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
Kjacce NOKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U PpOJIM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  PEHIeHUH TpoOJieM  palMOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUMCKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIoruy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONINE OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUHU
(xnetounast teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnenctBeHHocTn T. Moprana), yuenuss (H. WM. BaBumoBa — o0 1meHTpax
MHOTOOOpa3usi ¥ TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHW#),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TMOKOJEHUS, PACIICIIIICHUSI, YACTOTHI TaMerT,
HE3aBUCUMOTO HacienoBanus [. MeHnaenss, TOMOJIOTUYECKUX PSAIOB B
HacJIeACTBEHHON W3MEHUYUBOCTH H. . Basuiosa), IIPUHLIUATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO IO3HAHUS, HCIOJb3YEMbIX B
OMOJIOTUYECKUX HCCICOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAaHUE, HM3MEpPEHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUM, JXUBOTHBIX, YEJIOBEKA, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOTMUECKUX
MPOIIECCOB: 0OMEHA BeUIeCTB (METab0IM3M), MPEBPAILLCHUSI SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHS,  HMHJIMBUIYaJBbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAYy OpPraHOWIAMH KIETKH M HUX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB y pPAacTEHM, >KMBOTHBIX M YE€JIOBEKa U UX
(GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIHUSAMH, MEXIy STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dhakTopamMu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTJIMUYMUTENbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl OKA3aTENbCTBA POACTBA OPTraHMU3MOB Pa3HBIX
CUCTEMaTUYEeCKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33a]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU IIPOLECCaMU U SBJICHUSMU, J1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OpATOPHBIE M MpPaKTUYECKUe padoThl, COOIHOIATH
npaBuia mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUraTh TUIIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GOpMyIUpys Ielb WCCICIOBAHMs, aHATU3UPOBATH IOJYYCHHBIC
PE3YNbTaThI U JCNaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe 1Mo OHoJIoruw,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIBHBIX HAayYHbIX OOILECTB, U
nyOIMYHO  TPEACTABIATH  MOJYYEHHbIE  Pe3yJbTaThl HAa  YUYEHHYECKHX
KOH(epeHUusX;

YMEHHME OLICHHBATh JTUUYECKHUE AaCIEeKTbl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  Ouonormd ¥ MEAMIMHBI  (KJIOHMPOBaHHE,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3JaHHE TPAHCTEHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynymied mpodeccrnoHalbHOM
JEATETLHOCTH B 00JacTH OWOJIOTHH, MEAMIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJIEHHOCTH, YTAyOsITh TO3HABATEILHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
NPOJOJDKEHHE OMOJOTUYECKOro o0pa3oBaHMs B OpraHu3alUsX CpPEeIHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs ydueOHoOro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPaKaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ U pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TIPHUPOABI M PEIICHUH SKOJOTHYCCKUX
npoOJeM 4YeloBEeuecTBa, a TaKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
PUPOOIOIH30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIIECHUS K MPHUPO/IE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHWUW, KOTOpas BKIIOYAET
ONpENENECHUs] M TOHMMAHWE CYIIHOCTH OCHOBOIIOJIATAIOMNUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, IKOCHUCTeMa, Ouocdepa), OMOJOTUYECKUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasieHusx 3Boitouun, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHeruueckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiiieBoro cxojacrea K. M. bapa), npasuna (munumyma [O. JluGuxa,
HKOJIOTHYECKON MHpaMUJIbl dHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHUE  BJQJ€Th  OCHOBHBIMH  METOJAaMH  HAYYHOTO  TIO3HAHWUS,
MCIIOJIb3YEeMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U IKOCUCTEM
(ommcanue, U3MEpeHue, HaOIIOJCHHE, SKCIEPUMEHT), CIIOCOOAMU BBHISBIICHUS M
OIICHKH aHTPOIIOTCHHBIX M3MEHEHU B IPUPO/IE;

YMEHHUE BBIJICISATh CYIIECTBEHHbIC TMPU3HAKU: BHJIOB, OHOTECOILICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJJIONaTPUIECKOro U CUMITIATPUYECKOTO
BUI000pA30BaHUS, BIUSHUS ABWKYIITUX CHJI SBOJIONMY HA T€HO(OH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIIPaBICHUN
ABOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHaBJIMBAaTh B3aMMOCBSI3M MEXKIY MPOLECCaMU SBOJIOLHUU,
JBIDKYIIIAMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIHYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpefie oOUTaHMs, a0MOTHYECKUX M OMOTHYECKUX



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

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M UETIOBEUYECTBA;

yMEHUE peliaTh OMOJIOTUYECKUE 3aa4i, BISABISITH TPUUUHHO-CIIEICTBEHHbIC
CBSI3U MEXKJy UCCIIETYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOMHOAATH
MpaBuiia pu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, MPOBEPSITh HX OSKCIEPUMEHTAIBHBIMU
cpencrtBamu, GOpMyIHpYs Ielb HCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3YNBTATHI U ICNIaTh BEIBOJBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMOJIOruw,
DKOJIOTUU W MEIWIIUHE, MPOBOJAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  TOJYYCHHBIC  pE3yJbTaThl HAa  YYEHHYECKHUX
KOH(DepeHIusx;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOC00axX MpeaoTBpaICHUS
ri1o0aabHbIX M3MEHEHU B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp OyayIiedl mpodeccuoHaIbHON
JESATEeTLHOCTH B 00JIACTU OMOJIOTUH, SKOJIOTUH, TPUPOIOTIOIH30BaAHUS, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTIyOJATh TIO3HABATEIbHBIH WHTEpPEC, HAINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmd W MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATLHOTO H
BBICIIIET0 00pa30BaHUs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM (uudpossbie)
Ne /o Kontpoabnbie  IIpakTHueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
1 buonorus xak Hayka 1
2 JKuBble cuCTEMBI U UX U3yUYEHUE
3 buonorus knetku 0.5
4 XHUMHYECKask OpraHu3anus KIeTKN 10
5 Ctpoenue u GyHKIMH KIETKU 8 2
6 OOMeH BelleCcTB U NpeBpallleHue S3HEPTUU B 9 |
KJIETKE
7 Hacnencteennas uadopmarus u 9 0.5
peanu3anus e€ B KIETKE ’
8 JKu3HeHHBIN MK KIETKH 6 1
9 Crpoenue U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'enetnka — Hayka 0 HaCIEACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekuusi OpraHn3MoOB 4 1
16 buoTtexHonorus u CHHTETHYECKass OMOJIOTUS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

13



11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aeioB 1 TeM (uudpossbie)
Ne n/m Kourpoububie IIpakTuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 3apokeHUE U Pa3BUTHE 3BOJIIOLMOHHBIX 4
MPEJICTABICHU B OMOJIOTHI
2 Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 14 2
Makpo3Bostonus 1 €€ pe3yabTaThl 6
[IpoucxoxxaeHue u pa3BUTUE )KU3HU Ha
4 p A p 15 1.5
3emie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 1
DKOJI0TUsl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHU3MOB U HAJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollei cpeaoi
OpraHusmsl 4 cpesja 0OuTaHUs 1.5
OKoJI0rus BUJOB U MOIIYJISILUN 0.5
DKoJorusi coo01EeCTB. DKOJIOTHYECKUE
9 12 0.5
CUCTEMBI
10 buocdepa — rimobanbHas sxocucrema 6
11 UYenoBek u okpyxaroiias cpeia 6
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

buonorus xak KoMILIeKCHAs HayKa U KaK
4aCTb COBPCMCHHOI'O 06I_HGCTBa

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

JKuBrle cUCTEMBI U UX CBOMCTBA

YPOBHeBaﬂ OpraHu3anua )KUBbBIX CUCTCEM

Wcropust OTKpBITUS U U3YUEHUSI KIIETKH.
Knerounas teopus

MeTo1bl MONIEKYISIPHON U KIETOYHOMN
ouonoruu. [IpakTrdeckas pabora
«3y4yeHne METOI0B KJIETOYHON OMOJIOTHH
(xpomatorpadus, anextpodopes,
muddepeHIanbHOe HEHTPUPYTHPOBaHUE,
[TLIP)»

0.5

XUMHYECKUH COCTaB KIIETKU

MI/IHepaJ'II)HBIG BCIICCTBA KJICTKH, UX
Ouosoruueckas POJib

Opranuyeckue BelecTBa KJIETKH — OeJKU.

JlaGopaTtopHnas pabota «O0Hapyx)eHne
O€EJIKOB C IIOMOIIbI0 KAYECTBEHHBIX
peaxkuuii»

0.5

CsaoiicTBa, Kinaccuduxanys 1 GyHKIun
0enKkoB




OpFaHI/I‘{eCKI/Ie BCIICCTBA KJICTKHU —

10
YIIIEBOJIbI

1 Opranuueckue BellecTBa KIeTKH —

JUIHA B
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlaboparopHuas pabota «lccrnenoBanue 0.5
HYKJIEHHOBBIX KHCJIOT, BBIJCJIEHHBIX U3
KJIETOK Pa3JIM4YHBbIX OPraHU3MOB)

13 Crpoenne u pynkuuu ATO. [pyrue
Hykieosuarpudocdarsr (HTD)

14 CexBenuponanue JIHK. Metoapl
T€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKH

15 MeTto/1bl CTPYKTYPHOM OMOTIOTHH

16 Tuns! kietok. [IpokapuoTrnyeckas kieTka
CrpoeHne 3yKapuOTHUECKON KIIETKH.

17 [TpakTrnyeckas pabora «3ydyeHue cBoicTB 0.5
KJIETOYHOM MeMOpaHbI»

18 [ToBepxXHOCTHBIN amnmapar KJIeTKH
OnHOoMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [TpakTnyeckas pabora «M3ydenue 0.5
JBUKEHUSI LIUTOIIa3Mbl B PACTUTENIbHBIX
KJIETKax»

[TosnyaBTOHOMHBIE OpraHOU/bI KJIETKU:

20 MHUTOXOH/IPHH, TIacTU b1 JIabopaTopHas 0.5
pabota «VccrnenoBanue miaasmMoiansa u '
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX»

21 HememOpanHbIe OpraHoU/IbI KJIETKH

22 Ctpoenue u GyHKIHMH s11pa




23

24

CpaBHUTEJIbHAS XapAKTEPUCTHKA KIECTOK
sykapuort. JlabopaTopHas pabora
«M3yueHue cTpoeHHsI KJIETOK Pa3InIHbIX
OpPraHU3MOB»

ACCUMWISIIINS ¥ TUCCUMUIIALIUS — JIBE
CcTOpOHBI MeTabomm3Ma. Turbl oOMeHa
BemiecTB. JlaboparopHas pabota
«M3y4eHne KaTaIuTH4ECKON aKTUBHOCTH
(depMeHTOB (Ha MpuMepe aMuIIa3bl WK
Karajas3bl)»

0.5

25

depMeHTAaTUBHBIH XapaKTep peaKIuii
KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas
pabota «M3y4yeHue GpepMEeHTaTUBHOTO
paclieruIeHus HepOKCHIa BOJOPOA B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)»

0.5

26
27

benku-akTuBaTOpH! U OEIKU-UHTHOUTOPBI

ABTOTpOGHBIN TUIT OOMEHa BELIECTB

28

29

doTtocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHeHHeE MTpoLeccoB POTOCHHTE3A U
XEMOCHUHTE3a»

0.5

30

AHaspoOHBIe OpraHu3Mbl. Buibl OpoxeHusl.

JlaGopaTtopHast pabota «CpaBHEeHHE
MIPOIIECCOB OPOKEHUS U JTBIXAHUS

31

32

AspoOHBIE OpraHU3MBbL. JTaIlbI
SHEPTreTHYECKOro oOMeHa
OHeprust MeMOpPaHHOT'O TPaIUeHTA
npoTtoHoB. Cunte3 AT®: paborta




npoToHHON AT®-cuHTa3bI

33 Peakuuu MaTpuuHOro cCUHTE3a
34 Tpanckpunuus — Matpudnbiid cuaTe3 PHK
35 Tpancnsauus u e€ srarbl
36 KonupoBanue amunokuciot. Posb
pubocom B OmocuHTe3e Oenka
37 Opranu3zaiysg reHoMa y mpoKapuor u
JyKapuoT
18 MonexynsipHbIe MEXaHU3MBI YKCITPECCUHU
TE€HOB y SYKapuOT
Bupycel — BHEKIETOUHBIC ()OPMBI KU3HH U
39 oOnuratHele napasuThl. [IpakTnueckas 0.5
pabota «Co3iaHnue MoJenu BUpyca»
40 BupycHrble 3a00s1eBaHus YeI0BEKa,
JKUBOTHBIX, PACTCHUN
41 HanorexHosornu B OMOJIOrMY U METUIIMHE
42 JKu3HeHHBIN MK KIETKH
43 Matpuunsiii cuntes JTHK
Xpomocomsl. JITaboparopHast pabora
44 «3y4eHne XxpoMoCOM Ha TOTOBBIX 0.5
MUKpOIIpenaparax»
45 JleneHue KJIeTKM — MHUTO3
Tunbl kneTok. KapruokuHes3 U MUTOKUHES.
46 JlaGopatopHas pabota «Habmronenue 0.5
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOITpernapaTax)»
47 Perynsiums »KU3HEHHOTO LIMKJIA KIIETOK




48

OpFaHI/I3M KakK €I1MHOC LICJI0C

Tkanu pacrenuii. JJaboparopuas pabora

49 . . 0.5
«M3yueHue TkaHel pacTeHUI»
TkaHU KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas pabota «3ydeHue TkaHeh 0.5
KUBOTHBIX)
Opranbl. Cuctemsl opranoB. JlaboparopHas

51 pabora «3ydeHue opraHoB LIBETKOBOI'O 0.5
pacTeHUsI»

52 Ornopa Tena opraHu3MoB

53 JIBuKeHne opraHu3MoB

54 [Iutanue opraHu3MoB

55 [MuTanue MO3BOHOYHBIX KHUBOTHBIX.
[IumeBapurenbHas cucTeMa 4eaoBeKa

56 JlprxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeJloBeKa

58 TpaHcnopT BeliecTB y OpraHu3MoB

59 KpoBeHOCHas cucTemMa Mo3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

60 Boigenenue y opranu3smMos

61 3amuTa y OpraHu3MoB

62 MMMyHHas cucTeMa 4enoBeKa

63 PaznpaxxuMocTh U perymsuus y
OpraHU3MOB

64 ['yMopanbHas perymsmus 1 SHIOKpUHHAS

CHUCTEMA )KMBOTHBIX U YCJIOBCKA




65
66

@DopMBbI pa3MHOKEHHUST OPTaHU3MOB

ITonmoBoe pazMHOKEHUE

67

68

69

Metio3

I"ameTorenes. OOpa3oBaHKe U Pa3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas pabora
«M3yueHue CTpoeHUs MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

NunuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOI'EHE3

0.5

70

71

72

3akazKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIUCTKOB

PocTt u pa3ButHe KHUBOTHBIX.
JlaboparopHas pabota «BblsiBieHHe
MPU3HAKOB CXOJCTBA 3apOIbIIIeH
MO3BOHOYHBIX JKHBOTHBIX)

PasMHOXeHUE U pa3BUTHE PACTEHU.
JlaGopartopHas pabota «CTpoeHHe OpraHoB
Pa3MHOKEHHUs BBICIIUX PACTEHUI»

0.5

0.5

73

HCTOpI/ISI CTaHOBJICHUSA U Pa3BUTHA
TCHCTUKHU KaK HAaYKH

74

75

OCHOBHBIC TIOHATHS U CHMBOJIBI TCHETHUKH.
JlaGopaTtophast paborta «Jpo3zodruiia kak
00BEKT T€HETUYECKUX UCCIIEIOBAHNI)Y

3aKOHOMEPHOCTH HACJIEI0BAHUS
NpU3HAKOB. MOHOTHOpUAHOE
ckpemuBanue. [Ipaktuueckas padbota
"N3ydyeHue pe3yapTaTOB MOHOTUOPUTHOTO
CKpeIIUBaHUs Y 1p030(HIbl"

0.5

0.5




I_II/ITOJ'IOFI/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/I,I[HOFO

76 1
CKpELIUBAHUS
77 Ananusupyroiee ckpenmpanue. Hemomxnoe |
JOMHHHUPOBaHHE
JuruOpuiHoe cKpenuBaHue.
73 [TpakTuueckas padora «M3yueHue | 0.5
PE3YJIBTaTOB TUTHOPUIHOTO CKPEIIUBAHUS '
y 1p030(hUITBI»
79 Luromornyeckrue OCHOBBI JUTHUOPHTHOTO |
CKpEILIUBAHUS
80 CuernieHHOE HaclieIoBaHUE MTPU3HAKOB 1
81 XpOMOCOMHas TEOPHS HACIEICTBEHHOCTH 1
82 ['eneruka nomna 1
83 'enoTun kak 1es0CTHAs CUCTEMA 1
84 ['eHeTHYeCKUil KOHTPOIb PA3BUTH |
pacTeHui, ’KUBOTHBIX U YETIOBEKA
35 N3MeHUYnBOCTH ITPU3HAKOB. BuIb1 |
U3MEHYUBOCTH
86 MonuduxaonHas U3MEHYUBOCTh 1
BapuarmonHslit pan v BapualimoHHas
kpuBast. JlaboparopHas paboTa
g7 «MccnenoBanue 3akOHOMEPHOCTEN | 0.5
MOAU(UKAITMOHHON U3MEHUYUBOCTH. '
[TocTpoenre BapruaOHHOTO psiia U
BApUALMOHHON KPUBOII»
28 I'enoTunm4eckast U3MEHUYUBOCTD. |
KoMOuHaTHBHAS N3MEHUHUBOCTH
89 MyTanuoHHasi U3SMEHYUBOCTb. 1 0.5




90

[TpakTrueckas pabora «MyTaruu y
Tpo30¢uiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMCpHOCTI/I MYTallMOHHOI'O ITponecca.
ONUIeHeTHKA U SIIMTCHOMHUKA

91

I'enernka yenoseka. [IpakTuueckas pabora
«CocTaBiieHUe U aHAJIN3 POJIOCIOBHOI»

0.5

92

93

MeToabl METUITMHCKON T€HETUKHT

3HaueHHuE MeHHHHHCKOﬁ I'CHCTUKU B
npeaAOoTBpalliCHUHA U JICUCHUHU I'CHCTUYCCKUX
3a00J1€BaHNH YeIOBEKa

94

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlabopaTtopHas pabora «3ydeHue copToB
KYJBTYPHBIX PACTEHHUH U TIOPOJ JOMAIITHUX
YKHUBOTHBIX»

0.5

95

MeTto/1bl ceeKIIMOHHOM paboThI.
JlaGopaTtopHast pabora «M3yueHue MeTo10B
CEJIEKIIMU PACTCHUIN»

0.5

96

97

98

JloCTHKeHMs CeNeKIIMU PacTeHUN 1
#KUBOTHBIX. [IpakTHueckas padbora
«IIpuBuBKa pacTeHHI»

CoxpaHeHue, U3yUYE€HUE U UCTIONb30BaHUE
TEHETUYECKUX PECYPCOB
buotexHosiorus Kak Hayka u OTpacib

MMPONU3BOACTBA. HpaKTI/I‘-ICCKaH paGOTa
«I/I3yquHe 00BEKTOB OMOTEXHOJOTHI)

0.5

99

OCHOBHBIC HANPABICHUS CHHTETUICCKOM
OMOJIOTUH




100 XpOoMOCOMHAs M TeHHAasA UH)KEHEPUS 1
101 MeunuHcKue OMOTEXHOJIOTHI 1
102 PeszepBHbiii ypok. [ToBTOpeHume, |
0000111eHNEe, CUCTEMATH3AINS 3HAHAN
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME

13.5




11 KJIACC

KosauyectBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakrnyeckue fl[3yqennﬂ :)Iﬁlil:lllOBaTeﬂbHLIe
padoThI padoThI pecypesI
1 OpomonnonHas teopus Y. lapsuna 1
) JIBMIKYIIME CUIIBI 3BOJIFOLIMU BUIOB 110 Y. |
Hapsuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIM |
U UCKYCCTBEHHBIH 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH |
IBOJIIOLIMU
5 OTarnsl 3BOJIIOLIMOHHOTO ITpolecca: |
MHUKPO3IBOJIIOLUS U MaKPOIBOIFOLIHS
6 [Tonmynsius — snemMeHTapHas €IMHULIA !
IBOJIIOLIMH
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BbIsiBIIeHIE U3MEHYMBOCTH Y '
0cobeil 0IHOTO BUIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIIUN 1
9 OS¢ ekt ocnoparens. dpdexr !
OYTBUIOYHOTO TOPJIBIIIKA
10 Murpauuu. N30y nomyIsiui: 1
reorpaduyeckas, OnoJorundecKas
1 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN |

(baxTop 3BOJIIOLIUU




12

13

14

15

[TonoBoii oTO60p

[TpucnocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPO3BOJIFOIIHH.
JlaGopaTopHas paborta «3ydeHue
apoMop(}030B 1 UAMOATANTALIAN Y
pacTeHUi U )KUBOTHBIX )

[Tpumepsl pUCTIOCOOICHUH Y OpPraHU3MOB:

MopdosiorHIecKue, GU3H0IOTHIECKUE,
OMOXUMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparopnast pabora «IIpucnocobiaeHus
OpPraHU3MOB U UX OTHOCHUTEIIbHAS
11eIeCO000Pa3HOCTY

Bun, ero kputepuu u CTpyKTypa.

Jlaboparopnas pabota «CpaBHeHUE BUI0B
10 MOP(OJIOTUIECKOMY KPUTEPHIO»

0.5

0.5

0.5

16

17

18

Crpykrypa BUJa
BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUU

CBs3b MUKPO3BOJIFOIHUU U TTUIEMHUOJIOTHUN

19

20

21

Makpossontonus. [TaneonTonornueckue
MCTOABI U3YYCHUA 3BOJIIOIIUN

buoreorpaduyeckue MeToab! U3ydeHUs
9BOJIIOLUH
DOMOpPHUOIOrHYecKHe U CPaBHUTEIBHO-

MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOIbI U3YYCHUA
9BOJJOINH

22

MonekynsapHO-TeHETUYECKHUE,
OMOXMMHUYECKHE U MATEMAaTHUYECKUE




MCTOABI U3YYCHUS 3BOJIIOIUN

23 OO01m11e 3aKOHOMEPHOCTH HBOJIIOIUH
24 AnantuBHas paauanus. HepaBHOMepHOCTh
TEMIIOB 3BOJIIOLIUU
)5 HayuHble runoressl NpoUCX 0K ICHUS
YKU3HU Ha 3emJie
26 JloHayuHBbI€ NIPEACTABIEHUS O 3aPOKICHUU
KU3HU
7 OcHOBHBIE 3TaIlbl HEOPraHUYECKON
IBOJIIOLIMU
28 ['unioTe3sl 3apoKICHUS KUZHU
Hcropus 3emin 1 METO/IbI €€ H3yUeHHUS.
79 Jlaboparopuas padota «3y4ueHue u
OIMCaHHE UCKOMAEMBIX OCTATKOB JIPEBHUX 0.5
OpPraHU3MOB»
30 HauanbHele 3Tams! opraHn4eckon
3BOJIIOLIMU
31 OBoMIOIUS DYKapuOT
OCHOBHBIE 3TaIlbl BOITIOLUU
1 pactutensHOro Mupa. [IpakTHueckas
pabora «3yueHue ocobeHHOCTEM 0.5
CTPOEHHS PACTEHHI Pa3HBIX OTIEIOBY»
13 OCHOBHBIE 3TaITbI YBOJIOIIH KHBOTHOTO
MUpa
DBOIIOIUS )KUBOTHBIX. [IpakTuyeckas
34 paborta «3ydyenne ocoOeHHOCTEH 0.5
CTPOCHHMS TTO3BOHOYHBIX KHBOTHBIX)
35 Pa3BuTHe )u3HM Ha 3eMIle 110 3paM U




nepuoaam

MaccoBbie BbIMUPAHUA — SKOJOT'MYCCKUC

36 KPHU3HCHI MPOILIOTO

37 CoBpeMEHHBIH 3KOJOTUYECKUI KPU3HC, €TI0
0COOEHHOCTH

18 CoBpeMeHHas cucTeMa OpraHuYecKoro
MIPOLLIOTO

39 OCHOBHBIE CHCTEMaTHYECKUE TPYIIIIBI
OpraHHU3MOB

40 AHTpONOJIOTHs — HayKa O 4EJIOBEKE

41 Pa3BuTHe npencraBieHuii o
MIPOUCXOXKACHUN YeIIOBEKa
Mecto yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «3ydyenune ocoOeHHOCTEH 0.5
CTPOEHHUS CKEJIeTa YeIOBEKa, CBA3aHHBIX C
MPSAMOXOKIECHUEM»

43 JIBMOKYIIME CHIIBI aHTPOIIOT€HE3a

m CooTHo1IeHrne OMOIOTHYECKUX U
COLIMATILHBIX (PaKTOPOB B AHTPOTIOTCHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [Taneorenerrka u MajeoOreHOMHUKA

47 DBOJIIOLMS COBPEMEHHOTO YEJI0BEKA
UYenoseueckue packl. [IpakTudeckas

48 pabota «3ydeHune 3KOITOrHIeCKuX 0.5
ajanTaluil 4eJIoBeKa

49 MexaucuuninHapHble METOIb

AHTPOIIOJIOTUHN




50 3apoKICHUE U Pa3BUTHE FKOJIOTUHU 1
Metonst sxkonorun. JlabopaTtopHas pabora

51 «M3yueHne MeTo0B IKOJIOTHUECKUX 1 0.5
HUCCIIEIOBAHUI )

5 3HaueHne YKOIOrNYESCKUX 3HAHUN I !
4eJioBeKa

53 Dxkonorndeckue GakTopsbl 1
Abuotnueckue akropsl. CBeT Kak

54 skonoruueckuii pakrop. JlabopatopHas | 0.5
pabota «BrisiBIeHHE TPUCTIOCOOIECHUI )
OpPraHU3MOB K BIHMSIHUIO CBETa»
AbuoTtnueckue dakropsl. Temmneparypa
KaK 3KOJIOTHICCKHUH (akTop.

55 JlaboparopHnast pabota «BrlsiBlieHHE 1 0.5
MIPUCTIOCOOICHHUI OPraHU3MOB K BIHSHHUIO
TEeMIIEPaTyphI»
Abunotnyeckue gpakTopbl. BiaxxHOCTh Kak

56 sKoJornyeckuit pakrop. JlabopaTopHas | 0.5
pabota «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHuii U3 pa3HbIX MECT OOUTAHUS»

57 Cpensl 06uTaHusI OPraHU3MOB 1

58 buonoruueckue puTMsl 1

59 XKuznennble pOpMBI OPraHU3MOB 1

60 buotnueckue hakropsl 1
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI

61 JUISL CYILIECTBOBAHUSI OPIaHU3MOB B Cpejie 1
oOuTaHus

62 DKOJIOTHYECKHE XapaKTePUCTUKU 1




IIOITYJIAIH

OcHOBHBIC TOKA3aTeIN NOMMyJIAIUU:

63 YHCIIEHHOCTD, IUIOTHOCTh, BO3PACTHAs U
I0JIOBAsi CTPYKTypa
OcHOBHBIE TTOKA3aTENIN TOMYJISIIHN:

64 POXJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAILIAN

65 DKoJjoruyeckasi CTpykTypa nonyJssiuu

66 JluHamMuKa MOMYJSIUU U €€ Perysius

67 KpuBbie pocTa 4MCIEHHOCTH TOMYJISIIHH.
KpuBbie BEDKUBaHUS
DKoJoruveckasi HUIa BU/A.

68 Jlaboparopnas pabora «IIpucnocobiaeHus 0.5
CEMsIH PAaCTeHHI K pacCEJICHUIO»

69 Bun kak cucrema nonynsnuit

70 3aKOHOMEPHOCTH TOBEJICHUS M MATPAIIAI
KUBOTHBIX

71 Coo0111ecTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cucTeMa

7 KpyroBopot BemecTB 1 MOTOK SHEPTUU B
IKOCHUCTEME

74 OcCHOBHBIE TTOKA3aTENN IKOCUCTEMBI

75 DKOJIOTHYECKUE MTUPAMUIbI

76 N3meHneHus coo0IIecTB — CyKIIECCUH

77 [IpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI
03ep U peK. DKOCHCTEMBI MOPEH U OKEaHOB

78 [IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI




TYHJIp, JIECOB, CTEMEH, MyCTHIHb

79 AHTpPONIOT€HHBIE YKOCUCTEMBI

20 VYpb6oskocucremsl. [IpakTrueckas padboTa 0.5
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B
HKOCUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHUN

2 pa3HbIX TUIIOB Ha CYOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
KOCUCTEMHOM YPOBHSX

23 buocdepa — obmieruranerapHas 060109Ka
3emin

84 Yuenue B. W. Bepuaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYLIECTBOBAHMS
o6uochepsl

26 Kpyrosopots! BenecTs u
OMOreOXMMHUYECKHUE [IUKIIbI

37 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcToliunBocTh Ouochepsl

89 DKOJOTHYECKHE KPU3HUCHI U UX TPUUNHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

o1 AHTpPOIIOT€HHOE BO3JIEHCTBUE HA
pPacTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupozsl

93 OCHOBHBIE MPUHIUIIBI YCTOHYUBOTO




Pa3BUTHA YCTIOBEUYCCTBA U IIPUPOJIbI

PannonansHoe npupoa0onb»30BaHue U

94 COXpaHEeHHEe OHOJIOTrHYEeCKOro 1
paszHooOpasus 3eMiaun

95 Q§06meHHe 110 TeMe «MUKpO3BOJIIOLUS U |
e€ pe3yabTaThD»

96 Ofio6mem1€ 1o Teme «MaKpOdIBOIIOIUS U |
e€ pe3yIbTaThD»

97 O6061mmenue o teme «lIpoucxoxaenue u 1
pa3BUTHE KU3HU HA 3eMIIe»

08 O6o6menne no Teme «IIpoucxoxaenne |
YeJIOBEKa — aHTPOITOTCHE3)

99 O6061eHne o Teme «IKOJIOTUs — HayKa O !
B3aMOOTHOUICHHSIX OPTaHU3MOBY

100 O6061menue o Teme «Opranu3msl U cpeaa !
OOUTaHUS»

101 O606meH1/ie 1o TemMe «IKOJIOTHUsI BUJIOB U |
TTOTTYJISITTHI

102 O6o006menue no Teme «brochepa — !
ro6anpHast IKOCHCTEMa)

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6ioB A.M. u npyrue;
nox penakuuei [Taceunuka B.B., AkunonepHoe obiiectBo «M31aTeabcTBO

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
PaGouas terpaas.buonorus. O6mas 6uonorus. 10-11 kinaccel. YriyOneHHbIN
ypoBeHb.ABTOp: Ilaceunuk B.B.,IlleBuoB I'.I". MeToandeckoe

nocobue.buonorus. O6mas ouonorus. 10-11 knaccel. ABtop: Ilaceunuk B.B.,

HleBuoB I'.T".

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ruhthttp//ege.edu.ru
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