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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannmy,
dI'OC COO, Konnenuuu mnpenojaBanus ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX TOJIOKEHUH (enepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6nénnoro ypoBHs uzydenust (10—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU obnactu «EcTtecTBeHHO-
HayuHble mpeaMmeTb». CormacHo mnonoxkeHusM DOIOC COO mnpodubHbIe
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BAaHbl 00ECMEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mM, cpeHUM NpodhecCUOHATBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTaIMeld OO0ydYarolUXCsi U CTUMYJIMPOBaAHUEM
MHTEpeca K KOHKPETHOM 00JacTW HAy4YHOTO 3HAHUSI, CBSI3AHHOTO C OHOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buomorus" naér npeacraBieHUE O
Heau M 3aJayax M3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, omnpeaesieT 00s13aTesibHOe (MHBAPUAHTHOE) MTPEAMETHOE COAep KaHue, ero
CTPYKTYpUpPOBAaHHME [0 pa3fenaM H TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ ydEToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOro mpoliecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouonoruu
peanu3oBaH MPUHIIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATPUBAETCS
HAMpaBJICHHOCTh HA  MOCIEAYIONIEe pa3BUTHE  OMOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TMPEJCTAaBICHUNH O 370pOBOM 00pasze >KU3HHU, Ha
BOCIHUTaHUE OEpPEeKHOr0 OTHOIICHUS K OKpyKalolled mpupoaHoi cpeae. B
mporpaMme Mo OHMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOTO MpeaMeTa
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
GbopMUPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIILHOM  JEATEIbHOCTU
OOy4JaromMXcsi MO OCBOCHHIO COJIEPKaHUS OHOJOTUYECKOrOo 00pa3oBaHHS Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

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



pacimiMpeHre U yriayOsjeHue 3HaHWM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJIEKYJIIPHOM W KJIETOYHOW OHMOJOTMH, 3MOPHOJOTMHA W OHOJOTMU pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIOLUOHHOTO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIriIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJYyYEHUIO
Ouosiornyeckoro  oOpa3oBaHuMs B  By3aX M OpraHM3alMsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX pa3/eloB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTue. Tak,
paclIMpeHbl U YIIIyOJeHbl OWOJOTrMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OaKTepHsiX, OpraHU3ME 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTAX IKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKHE CBEICHUS IPUKIIATHOTO U TIOUCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUU
(bU3UKY, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" orpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUUOHHBIN MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CornacHo UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMHN OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIOrMH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMHY, aKTyalM3UPYIOTCS 3HaHMUS OO0y4arolmuxcs Mo OOTaHUKE, 300JI0THH,
aHatomuu, (usmonorun uenoBeka. B 11 kiacce u3y4aroTcs SBOJIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer  «buosnorus» mpu3zBaH  00€CNEUUTh  OCBOCHUE
OOy4arOIIMMUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBUJI,
JIe)KAlUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aclleKTax OMOJIOTHYecKuX 3HaHuM. s
pa3BUTHS M TOJAJEpKaHUS HHTepeca OOydaromuxcs K OHOJOTMM Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuana B COAEPKaHUM MPOrPaMMBbl
no OHWOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM uiau MHOW oOjacTu OMOJIOTHMH, BKIAJOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIAJICHHUE  OOYyYalONIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM pa3HOTO paHra ¢ NpUOOpETeHHE YMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesEHHON o0sacTu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4eOHOT0 3aBeICHUS IS IPOIOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu Mu3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3a/1a4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUMN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOY4YaIOMIMXCd C METOJAAMH IIO3HAHMS >KUBOW MPHUPOJBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pa3BUTHUS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MAaJI€OHTOJIOTHUH,
HKOJIOTUM);  METOJJaMHU  CaMOCTOSITEIbHOTO  IPOBEIEHUS  OMOJOTHYECKHX
UCCIEeNOBaHUM B JjabopaTtopum M B mpupoje (HaOmoJaeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJICITUPOBAHUE);

OBJIaZIcHNEe OOYyYaIOIUMUCS  YMEHHUSIMH: CaMOCTOSATEIbHO  HAXOJUTh,
aHaJIM3UpPOBaTh W HCIIOJIB30BATh OMOJOTMYECKYI0 HH(POPMAIUIO; MOJIb30BATHCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLIEHMBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH 10
OTHOILIEHUIO K OKpY)XKarollel NpupogHON cpene, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBIO  OKPY)KAIOIIMUX  JIIOJIeH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MPaBUIa MOBEACHUS B MPUPOJIE U
oOecrieueHus 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BbIYANMHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepHu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y O0YYAIOIIUXCS MHTEIJIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEN
B IMpoOIleCCEé 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MpOoOJeMaMH, METOJ0JOruen
OMOJIOTMYECKOT0 UCCJIEI0BAHMSI, IIPOBEICHHUS AKCIIEPUMEHTATIBLHBIX
UCCJIEIOBaHUM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOAEIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHHIM; (HOPMUPOBAHHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B palMOHAJIBLHOM
IPUPOIOTIONB30BAaHUM (COOIOACHUE MpPAaBHJI TOBEICHUS B TMPUPOAE, OXpaHbI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 37A0POBbs
OKpYXXaloIUX  Jrojie  (coOmromeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATENbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUWM U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHUE€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00ydYarolMMUCH
WHIUBUTy aJIbHON oOpazoBarenbHON TPAEKTOPHH, CHOCOOCTBYIOLIEH
NOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPECICHNUI0, B COOTBETCTBUH C
WHIUBUTyJIbHBIMUA HHTEPECAMU U IOTPEOHOCTSIMH PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE CpeaHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 kitacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezielio).

Ot60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOY4YEHUS OMOJIOTHH
OCYIIECTBISIETCS C y4ETOM CHEIM(PHUKU €ro CoAEpKaHWsS W HAMpaBICHHOCTH Ha
IpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUs B OpPraHU3aAlUsIX CpPEIHETO
poheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBHEM MPU O0yYEHUU OMOJIOTUM Ha YyriayOJIEHHOM YpOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
0Oy4aroluxcs B BBITIOJHEHUH MPOCKTHBIX W y4eOHO-HCCIENOBATENBCKUX PpadoT,
TEMaTHUKa KOTOPBIX OMPEIENIeTCSs y4YUTelleM Ha OCHOBE HWMEIOIINXCS
MaTepHaATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIeKCHasi Hayka. Kpatkas uctopus pa3BUTHS
Owosiornu.  buojmornueckue HaykKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HaueHure OMoJOoruK B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosorueil. 3HaueHUe OHUOJOTHHM B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. [dapBuH,
VY. I'apgeii, I'. Menaens, B. U. Bepuaackuii, W. I1. [TaBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIxx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cucTeMbl Kak mpeaMer u3lydyeHus Ouonoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHMCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTb M YIOPSAIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHM OpraHu3alydi >KUBBIX CHCTEM: MOJEKYJSIPHBIMA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuveckuit), oOuochepusiii. Ilpoueccel, mpoucxonsduue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme xuBble CUCTEMBbI HA PA3HBIX YPOBHSAX OpraHU3alMH.

N3yueHnne XKuUBBIX cucTeM. Meroasl Ouosiorndeckor Hayku. HaGmroneHwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMAaTU3alvs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. IInaHupoBanue »skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HynmeBas rumotesa. [loHsiTue BIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouosormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JeMoHCTpanun



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

O6opynoBanue:  ynabopatopHoe  oOOpyloOBaHME  JUIsi  IPOBEIACHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpPH
W3YUYEHHUH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBaHH,
M. Ilneiinen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJICTOUHOMU
TEOPUH.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PEepeHInaNIbHOE
LHEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvnoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCTpauumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUA METOJ0B MUKPOCKOIIUI.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHUKpPOIpENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «l3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaIbHoe EHTPUGYTUpOBAHUE,
IT11P)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHYECKAM COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posmp Kak pacTBOPHUTENA, pEareHTa, y4acTUe B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyssiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKHA. buonornueckue mnoauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypbl GenkoBoi Monekysnbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTypsl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukanus Oenkos.
buonoruueckue GpyHkunu 6eakoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIMTOCAXapPUIAbl U TOJIHCAXaPU/IBIL.
OOmuit  mnaH CcTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpl. M'mapodunbHO-THApPOGOOHBIE CBOMCTBa. Kitaccubukaiys TUIUI0B.
Tpurnuuepunbl, QocPoaunubl, BOCKH, CTepouabl. buonoruueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapHoctu. IlpaBuno Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. MecroHaxoxaeHue u ouonornueckue pynknum JTHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B Moliekyine ATO.
buonornyeckue pynkunun AT®. BoccTaHOBIEHHBIE IEPEHOCUMKU, UX (DYHKIIUH B
Kietke. [J[pyeue wuyxneozuompugocgpamovr (HT®P). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJeKyd. Moodenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYN U Ux Komniekcos. Komnvromephwiii ouzaun u
Opeanuyeckull cunmes OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMmoHCcTpauumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinus,
®. Conrep, C. IIpy3unep.

[unarpammer:  «PacnpeneneHne XUMHYECKHX DJJIEMEHTOB B HEXKHBOM
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuel u cxembl: «llepuoguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJb», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpoeHue MOJEKYI
yrieBoaoBy», «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBbIE KHUCIOTBDY,
«Ctpoenue Monekyasl ATOy.

O6opynoBaHue: XUMUYECKasl IOCYa U 000PYI0BaHKUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

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

Tema 5. Crpoenue u GQyHKUNH KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHre mpoKapuoTHIECKOM KIeTKu. KineTouHas creHka OakTepuii U apxei.
Oco0eHHOCTH CTpOEHUS] TEeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB uyepe3 IIa3MaTUUYECKYI0 MEMOpaHy: MacCHUBHBIN
(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 KIETOYHOW CTEHKU PACTEHHM, IprOOB.

Hutomna3ma. [luto3one. LluTtockener. [IBmxeHne nurormiazMbl. OpraHouasl
kieTkdn. OnHoMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKash CeTh
(OIIC), anmapar I'onpaxu, JTU30COMBI, UX CTPOECHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHoOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. Cunte3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBI  KIJIETKM:  MHUTOXOHIPHM,  IUIACTHJBI.
Ilpoucxoorcoenue mumoxonopuu u niacmuod. Cumouozenes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenne U (QyHKIIMM MHUTOXOHIpuM u tuiactun. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHbIE  IUIACTUABl  (OTOCHUHTE3UPYIOUIUX  DYKApPHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opranouabl kjaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. Ilpomescymounvie Gunamenmeol.
MukpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE — KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Knetounslit
ueHtp. CrpoeHMe U JBWKEHUE JKTYTHUKOB U pecHUYeK. MHUKpOTpyOOuKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. OGonouka siipa, XpOMaTHH, KapHoILia3Ma, SAPBIILKH, UX CTPOCHHUE U
byakuun. SnepHpiii 0enKOBBIM MaTpuKc. [IpocTpaHCTBEHHOE paCIONIOKEHUE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumosze. Aoephbiil
Mpaucnopm.

Kiierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTEIBHOM, )KUBOTHOM, TPUOHON).

JdeMoHCcTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKm», «CTpocHHe
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKu», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

O6opyioBaHuEe: CBETOBOM MHKPOCKON, MHKpPOIpEnapaTbl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTtopnass pabora «l3ydeHue CTpOEHUS] KIETOK Pa3IUUYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MONIM3a W JAEIUIA3MOJU3a B
PACTUTENbHBIX KIIETKaX».

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UUTOIUIA3MBI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB U NMpeBpalleHNe JHEPTUH B KJIETKe

AcCCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN U reTepoTpodHBIM. YyacTue KUCIOpoja B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHne KieTku: mnpeBpamieHue AT B
oOMeHHBbIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHME, CBOMCTBA W MEXAaHHU3M JICHCTBUS.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPbl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KiIEeTKe. DOTOCHHTES.
AHOKCcucenHbIll U OKcuceHHblll pomocunmes y baxmepuii. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
¢dotocunTteza. CBetoBas u TeMHOBas pazbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nuuHbix (HakTOpoB
Ha CKOpPOCTh (poTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPULUPYIOIINE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OPTraHU3MBI. Oransl JOHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JbIXaHUE. POIb MUTOXOHIpUN B
npoiieccax ouonornyeckoro okucienus. [{uknmnueckue peakun. OKUCIUTEITEHOE
dbochopunupoBanue. Ouepeus memoOpanno2o epaduenma npomonos. Cumnmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB mepes aHadpOOHBIM. DPHEKTUBHOCTH SIHEPTETUIECKOTO 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», «Ctpoenne pepMeHTa», «XEMOCHHTE3Y.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JJI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

JlaGoparopnass padora «l3ydeHue  KAaTaJIUTUUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

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

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBennasi uHgopmanus 4 peajn3anus eé B KJIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHUIKN KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW HpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucTBa. TpaHckpunuus — wmatpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUMNAPAICTLHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkuCHOT. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. I'mmores3a
onepoHa (®. Kakob, XK. MaHo). MonexynapHvie mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomul 2enog. Perynsuus 0OMEHHBIX
nporieccoB B kieTke. KieTounslit romeocTas.

Bupychl — HekseTouHble (hOPMBI KU3HU U O0JHUTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axkmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz oonvwux maccusos («bigdatay)
CmMpYKmypHuix buonocudeckux oannwix. Hanomexnonoeuu 6 ouonozuu u meouyute.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpersr: H. K. Konsuos, /1. Y. IBanOBCKHIA.

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

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCAY.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnus. Hutepdaza u  MUTO3.
Oco0eHHOCTH TpolleccoB, MpoTekarimux B uHTepdasze. [loAroroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHHTETHYECKHH U
MOCTCUHTETUYECKUH (MPEMUTOTUUECKUI) IEPUOIbI UHTEP(DA3HI.

Martpuunbiii cunres JIHK — permmkanwma. [Ipuanumner permmkanvu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTIOWIHBIA W
rarionaHbeli  HaObOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguM MHUTO3a MU MPOUCXOISAIINE B HUX
nporeccel. Tunel Muto3a. KapuoknHe3 u nuToknHe3. buosiornueckoe 3HaueHUE
MHTO3a.

Perynsuust mutotndeckoro nukia kiuetku. [Iporpammupyemas KiaeTtodyHas
rudesb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ouggpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKka» — ououngopmamuyeckue mooenu QyHKYUOHUPOBAHUsSL KIeMKU.

JleMoHCcTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Muto3y», «CTpoeHue
xpoMmocom», «Permukarus JTHK.

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

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

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

Tema 9. Crpoenue u GyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHU3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIH, Apyrue NpoTUCThl. KoJIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OprasHbl H
cucTeMbl opranoB. OpranusMm Kak eauHoe uesuoe. ['omeocras.

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

TkaHU JKMBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAaHEW: JIHTEIHAIIbHAA,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOEHHUsA, (PYHKUMNA H
pacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPIaHOB JXKMBOTHBIX U yeaoBeKa. DyHKIMU OPraHOB U CUCTEM OPI'aHOB.

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

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIECTOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KTYTHUKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOUYHBIX PACTEHUM:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHbple MBIIIIBI U UX padoTa.

Ilutanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO ra3a W
MHUHEPAJIBHBIX BEIIECTB pacTeHUsAMU. lIutaHue >XMBOTHBIX. BHyTpumnosioctHOe U
BHYTPHUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOTO TpakTa. I[lnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. JJuddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOoe npixanue. JlpIxarenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JpixarenbHas cucTeMa YelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL U
MIIeKonuTaomuX. Perynsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl U KpoBb. Kpyrum KpoBooOparieHus. OBOJIOLHUOHHBIC
YCIIOKHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenue y opranu3MoB. Beimenenue y pacteHuid. Breigenenue y
*KUBOTHBIX. CoKparurenbHble Bakyoiau. Oprasbsl BbieneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHHE KaK MEXaHM3Mbl pabOThl OPraHOB BbBIICIICHUSI.
CBs13b IOJIOCTH T€Ja C KPOBEHOCHOM M BBIIECIUTEIBHON cUCTEMaMU. Brienenue y



MO3BOHOYHBIX >KUBOTHBIX U 4enoBeka. [louku. Ctpoenue u QpyHKIHOHHMPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

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

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3ammra opraHm3Ma OT OoJjie3Her. MiMMyHHas cuctema yenoBeka. KileTouHbId U
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celekTuBHOro ummyHutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHl OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte uW  perymsiiuss 'y OprauusmoB. Paznpaxumocts y
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PasgpaxuMocts U peryiasuus y
pacteHuil. PocToBele BelecTBa U UX 3HaYCHUE.

HepBHasg cucrema u pedrekTopHas peryiasiuus y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pediekc u
pedaexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisinus W >HAOKPUHHAs CHCTEMa XUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHONW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtaniamo-runoduiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmupl U cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepum», «lIpocreimme», «Opranbl HIBETKOBBIX PacTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacteHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KXMBOTHBIX», «CKEIeT 4YeloBEKay,
«IImmeBapurenpHas cucrema», «KpoBeHocHass cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MpimeuHas  cucreMay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«mmynurer»,  «KuiiedynomonoctHele», «CxeMa  MUTAaHUS  PACTECHUNY,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE TUIPHDY,
«CtpoeHue minaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema srymku», «HepBHas — cucrtema
npecMbikatomuxcs», «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MJIeKonUTaromux», «HepBHas cucrtema yenoBekay, «Peduexcy.



OOopyioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHU3MOB, MUKPOIpPENapaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTACJIOB, BIIAXHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
000pyIOBaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB 1o 1eicTBUEeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUH ONBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydyeHue TKaHEN KUBOTHBIX).

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

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MOB: Oecriosnoe (BKIJIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOMXEHHUSA: IOYKOBAaHUE,  CIOPYISLUA,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lomoBele kieTkn, wiM rameTsl. Meno3. Craauu
Mmeiio3a. [loBenenue xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pasButue. ['amerorenes y suBOTHBIX. [10J10BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX Ki1eTOK. CriepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CroOCOOBI
OIUIOIOTBOPEHMS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

WuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenuwe. Tumbsl  npoOneHwus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKONMTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEUW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHAE 4YacTel pPa3BUBAIOIIETOCS 3apojbliia (SMOpPHOHAIbHAS WHIIYKIIHS).
3aknazka IUTaHa CTPOEHHMS SKMBOTHOTO KakK  pPe3ysibTaT  HEepapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BrnusHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpY>KAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pa3BuTue. PaszButue ¢ wmetamopdo3oM y OECMO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCKOE 3HAYE€HHE NPSMOrO0 M HENPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUlbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesoBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHesa uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PasMHoxeHune u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TIMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTUE PACTUTEIBHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpauumn

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

Tabmuubr u cxembl: «BereraruBHoe pasMHOxkeHUE», «Tumnbsl Oecrnoyioro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHO)eHue TuapbDy, «Menosy, «XpoMocoMsly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH W criepMaTo3oniay, «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3BuThe wMmaiickoro xyka», «Pa3Butue capaHum»,
«Pa3BuTne nArymkw», «JIBOMHOE OIIONOTBOPEHHE Y LIBETKOBBIX PACTECHUN»,
«CTpoeHue cemMsiH OJTHOJIOJIbHBIX U JBYIOJIbHBIX PACTCHUIN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHMKI MXa», <« KU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIMKIT COCHBD.

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

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEenapaTax.

IIpakTuueckast padora «BrpisiBieHME NPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHoB Pa3MHOKEHHUSI BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Posib 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTHUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. Y. Basunora, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUSI U1 CUMBOJIbL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUleJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKHU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHII, (DEHOTHTI.



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

JleMoHCTpanun

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

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

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

eAMHO00pa3us THOPUIOB MepBOTo nokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnaens — 3aKOH pacUICIUICeHUs NPU3HAKoB. L{UTOosIOrMyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ umore3a 4ucTOThl raMer.

AHanmsupyronee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre mpru3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOIO
HAcJeloOBaHMUs ~ Tpu3HakoB.  [luTomornueckue  OCHOBBI  JTUTHOPHUIHOTO
CKPEILIUBAHUSL.

CueruieHHOe HacieaoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJIEJOBAaHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPHUsI HACIECICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXAaHU3M OMpPEAEICHUS Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbII M Te€TepPOraMeTHbIA I0J. ['eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nMpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM ayuienu3M. B3auMonenucTBUE HEaUIeNbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX WM 4YEJOBEKa, a
Takke (HU3NOJIOTUYECKUX TMPOILIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKITH.
['eHeTHUECKME MEXaHW3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3axoH
MeHnnens», «AHanu3upyoollee CcKpeluBanue», «HemomHoe QOMUHUpPOBaHHEY,
«CrerneHHoe Hacle0BaHWe TPU3HAKOB Y Jpo30¢uibl», «l'eHeThka Tmoay,



«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
CKpEIIMBaHUS y APO30(PUIB».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumopeiicTBue TeHOTHMIA W cpenbl Ipu  (GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJUYECTBEHHBIC MPU3HAKU. BUabI
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

MopaudukannonHass U3MeHYUMBOCTb. Ponb cpeasl B (opMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanroHHBIN
psan u BapuarmonHnas kpuBas (B. HMoranncen). CpoiicTBa MOau(MUKAITMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAsS U3MEHUYUBOCTh. CBOMCTBA FTEHOTUIMMYECKON U3MEHUYHUBOCTH.
Buapl reHOTUNTHYECKOW U3MEHUMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOnHaTuBHAs M3MEHYMBOCTH. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
TCHETUYECKOr0 pa3Ho00pa3us B Mpejiesiax OJTHOr0 BUIA.

MyTanmonHass M3MEHYMBOCTh. BuIBI MyTaluil: TE€HHBIE, XPOMOCOMHEIE,
reHoMHble. CIOHTaHHBIE W  MHIAYUUPOBAHHBICE MYyTallMd. SnepHble U
UTOIUIa3MaTHYeckue myTtanuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHHUS MyTalnuid. MyTareHbl W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIEecca. 3aKOH TOMOJIOTMYECKUX PSAJIOB B
HacienctBeHHo u3MenunBoct (H.W. BaBunoB). BHesnepHass U3MEHUYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEMUYeCKUX Qakmopos 8
HACNe008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemoHcTpanuu

IToptpersr: I'. ne @pus, B. Moranucen, H. 1. Basunos.

Tabmuet u cxeMbl: «Bugel  um3MeHUMBOCTHY», «MoauduKarmoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MCHYHUBOCTHY, «Meiio3y,
«OmnoaoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEKay, « Bumbl myTammiiy.



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

JlabopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. IlocTpoeHme BapuallMOHHOTO psga U
BapUALMOHHON KPUBOWY.

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

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun denoBeka. MexayHapoaHas IporpamMMa HMCCIIEIOBaHUS TE€HOMa
4yejgoBeKa. MeToabl  M3YYEHMsI TEHETUKHM  4YEJOBEKa: T'€HEAIOTHYECKHUM,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOMYJISILIMOHHO-CTATUCTUYECKHU,
MOJIEKYISAPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE Tr€HOTHUIA!
[IOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananu3a. HaciaeacTBeHHbIe 3a00sIeBaHUs YelloBeKa. | eHHbIE 1 XPOMOCOMHBIC
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACENCTBEHHOM MPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUHN U JICUCHUH T€HETUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TEHETHYECKOTO Tpy3a». ITUYECKUE aCHEKThl UCCIEIOBAHUN B
00JIaCTH peJaKTUPOBAHHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (akTOpbl TOBBIIMIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolleh cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUSIM.

JlemoHcTpanuu

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

IIpakTnueckas padora «CocTaBlIeHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesnrekuusi OpraHu3MoB

JlomecTuKanuss W CEJEKUHUs. 3apOKICHUE CENEKIMH U JIOMECTUKALIUH.
VYuenne H. W. BasunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUU. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPO/I
*kuBOTHbIX. CopT, mopoaa, IMTaMM. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTHh H. WM. BaBunoBa, ero 3HadeHue i
CEJICKITMOHHOM PabOTHI.

Metoasl cenekIMoHHOM paboThl. McKyccTBEeHHBIH OTOOpP: MacCOBBIM H
VHIUBUYaJIbHBIN. Ortansl KOMOWHAIIMOHHOU CCJICKIINH. HcnwiTanue
npousBoAnTENed MO TOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBa U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJI  CEJEKIMOHHOM  paboThl.
PaananinOHHBIN M XUMUYECKUM MYyTareHe3 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 — CKpellMBaHue, WM  WHOpuaunHr.  HepoactBenHoe
CKpelIMBaHue, WM ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. OtnanénHas rudpunuszanus. [Ipeogonenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKINN PACTEHUI U )KUBOTHBIX. «3e1€Has
pesonioyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHU U
UX JUKUX pOAMYEH I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIBbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU pecypcamu CeabCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 Yeax VIVUUeHUs CYUeCmayiomux U CO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvlx uoell U nepcneKmueHbX MmexHoI02UlI.

JleMoHCTpauumn

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KYJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKUX PSIJIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Metogpl cenexuumn», «OTaanéHHas rudpuanzanus», «MyTrareHes».

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

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBnBka pacTteHuN».

Ikckypeuss «OCHOBHBIE METOJbl M JIOCTHUKEHUS CEJEKIMH PAaCTeHHA U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBI yYaCTOK, B TEIUIMYHOE XO3AHCTBO, B J1aOOPATOPHIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHoJ10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpaauimonHas
OMOTEXHOJIOTHS:  XJIeOOMeueHue, TMOIyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAENHe. Mukpoouonoruueckuit cuHre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHosorui. [Ipon3BoacTBO O€jika, aMUHOKHUCIIOT U BATAMUHOB.

CozlaHre TEeXHOJOTMi U MHCTPYMEHTOB ILIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHHs OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIIMX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHUECKUE MTYTH.



Kinerounasa unxkeHepusa. MeTonbl KyJIbTypbl KIETOK M TKaHEW PACTEHHU M
KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alvss W  COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeleKUMH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AWLEKICTOK U KJIIOHUPOBAHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha H
koHcTpyupoBanue pexkomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHXEHEPHHU.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudposas meaununa. [11P-
JUarHocThkKa. MeTaOOoJOMHBIN aHanu3, TEHOLEHTPUYECKHI aHaau3 IpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbs. VICHOJIB30BaHHME CTBOJOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmoumHkeHepus i pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHMM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKaQosauHra
JUISL peLIeHus 3a/1a4 IEPCOHATIU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-conmepkamux BUpPYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOMU3BOJCTBEY, «KileTouHas nHkeHepus», «I eHHast HHKEHEpUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTHI.

IpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXXHEWINAs IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLMOHHBIX NpeACTABJICHHMN B
omosioruu

OpomonmonHas Teopusi Y. JlapBuna. Ilpennochbuikh BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOIIOLMH BUIOB 110 Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH O0TOOD).



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

JleMoHCcTpaIuA

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosowe, Y. lapsun, C. C. YerBepuxos, 1. U. HImaneraysen, Ix. Xongein, /1. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm QopMupoBaHus
NPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarycThl», «[1opoapl JOMAITHUX KUBOTHBIX», «CxeMa 00pa3oBaHuUsl HOBBIX BHUJIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JABMXXYIIUX CHJ SBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLICHKM TEHETUYECKOr0 pa3zHOOOpasus M CTPYKTyphl mnomyisanuid. M3meHenue
reHooHJa TOMYJISIUU KaK DJIEMEHTAPHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouiecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx.  Oddexr
ocHOBaTend. JIggexm oOymuiniounoco zoprviuwika. CHUdICEHUE 2eHemuieckKo2o
pasznoobpasus: npudunsl u cireocmeus. llposenenue s3gpghexma Opetigha cenog 6
oonvuwux  u  manvlx  nonyaayusx.  Murpauud.  W3omsuus  mOMyIISLMA:
reorpaduyeckas (IpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(mm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HUMKHOBEHHE W 3BONIOLUS COLMAIBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoOMeHHOCTh  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIIOIUH.
Bo3HukHOBEeHHEe  MpUCNOCOOJIEHWH y  opraHm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3mMoB: MOpP(OIOTrHYECKue,
dbusnonoruyeckue, - OMOXMMHUYECKHE,  TOBeAeHYecKkne.  OTHOCHUTENbHOCTh
IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdIBOMIOIMU. M3omsius — kimodeBor (aktop BumgooOpazoBanusa. Ilytu u
CIIoCOObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3K0I0THYECKOE), «MTHOBEHHOE (monumIonM3anus,
rubpuanzaiys). JIuTenbHOCTh BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3padOTKE HAy4YHBIX METOOB
coxpaHeHus: 6rMopa3zHo00pa3usi. MUKPOIBOIIOLNS U KOIBOJIOLHUS MMAPA3UTOB U UX
x0351eB. MexaHn3mMbl (POPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM H CTIOCOOBI
OOpBOBI C HEW.

JdeMoHCcTpauU

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

Tabmuubl u cxembl: «MyTanuoHHasi HM3MEHYUBOCTHY, «llomynsironHas
CTpYKTypa BUAa», «Cxema MposiBjIeHus1 3akoHa Xapau—BaiinOepray, «/Buwxymme
CWJIbl HBOJIIOLUN», «IKOJIOTMYECKass M30JSUUs MONYJALHNA CeBaHCKOU (openmny,
«l'eorpaduueckass M30JAIUS  JTUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «llonmynsiiiMoOHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «CxeMa
JIEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpbOBI 3a CYIIECTBOBAHHUEY,
«HaycTpualibHBIN MenaHu3M», «/KuBble uckonaembiey, «II0KpOBUTEIBCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnarornias OKpacka KUBOTHBIX»,
«Dusnonornueckue ananranun», «lIpucrnocoOIeHHOCTH OpraHu3smMoB U €€
OTHOCHUTENBHOCTBY, «Kpurepun Buaa», «Buasl-nBoitHukn», «CTpyKkTypa BuAa B
npupose», «CrnocoOsl BuUgooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BHUAOB JaHABIIIEH», «IDKOJIOIMUYECKOE BHIO00PA30BAHUE BHUJIOB CHHUID),
«ITomumonasl pacteHuit», «KamyctHo-peneunbiii rTuOpu.

O6opynoBanue: repObapun pacTeHUH, KOJUICKIIMN HACECKOMBIX, Uydelia MTHIl U
3Bepeil C MpuUMepamMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi paGora «BpblsBleHHE H3MEHYMBOCTH Y OCOOEH OJHOTO
BHUJIA).

JlaGopaTopnass  paGora  «lIpucmocoOneHuss  OpraHu3sMOB M UX
OTHOCHUTEJbHAS LIEIECO00Pa3HOCTDY.

JlaGopaTtopnasi paGora «CpaBHeHHWE BHJOB IO MOP(OIOrHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoJironus u €€ pe3yJabTaThbl

MeTtonbl  M3yuyeHHS MaKpOAIBOMIONMHU. [laneoHTOnOrMYecKkue MeTO[bl
u3ydeHus HBomrouuu. llepexomubie ¢GopmMbl M (QUIOTCHETHYECKUE  PSAbI
OpPTaHU3MOB.

buoreorpadudeckue meTonsl uzydeHus: sBotonuu. CpaBHeHUE QIIOpHI H
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumbpl-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKIE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMeHntapubsle  opraHbl M araBuU3Mbl.  MOJEKYISPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYECKME  METOJbl  M3Y4Y€HHUsS  SBOJIOLHU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (UIOT€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuUl.
HeobOpatumocTs 3BosonMu. AjnanTuBHas paauanus. HepaBHOMEpPHOCTb TEMIIOB
HBOJIIOLU Y.

JleMoHCTpanumn

[Toptpetsi: K. M. bap, A. O. KoBanieckuii, ®. Mrosiep, 3. ['ekkenb.

Tabmuibl U cxembl: «DUIOTeHETUUECKUN DS/l JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedanby»y,  «Punuoduts»y,  «CemeHHBbIE
nanopoTHUkn», «buoreorpapuueckue 30HB 3emum», «/Ipeild) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaaud >3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJOTMYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS IBOJIOIUNY, «O011I1e 3aKOHOMEPHOCTH IBOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHUHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble rUmoTe3bl NpPOUCXOXKIAEHUS >KU3HU Ha 3emie. AOHOreHe3 U
naHcrepmusi. [loHayuHble IpeaCcTaBlIeHUs O 3aPOKICHUU JKU3HU (KPEAMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE onbiTamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >xu3Hu U aCTPOOHOIOTHA.

OcHOBHEIE STaIlbI HEOPraHU4eCKOU IBOJIIOIUH. [Lmanerapuas
(reonmoruueckas) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB W3 Heoprannudeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. .
Omnapwuna, TunoTe3a nepBudHoro oynaroHa k. XomnjeitHa, TeHeTHYECKasi TUTIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emuin M Meroabl €€ u3zydeHHs. VIckomaemble OpPraHMYECKHE
octaTkd. ['eoxponomoruss u e€ Meronbl. OTHOcUTENbHAs U aOCOJIOTHAs
reOXPOHOJIOTHUs. I'€0XpOHOIOrHYEeCcKast IKaJIa: 30HbI, 3Pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckord »sBoaoonud. [logBiaeHne u 3BOIOLUA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKN KaK aHAJIOT TEPBBIX Ha 3eMiie COOOIIEeCTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMH BbICHIUX pacTeHUH. OCHOBHBIE apOMOPGO3bI
pactenud. Beixonm pacteHuii Ha cymry. [losiBieHHE CIOPOBBIX pPACTCHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIEHHE LBETKOBBIX
pacTCHUM.

OCHOBHBIEC ATamnbl 3BOJIONHUHU >KUBOTHOTO MHpa. OCHOBHBIE apoMOp(ho3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. IIporucxoxaeHrne MICKONUTAIOUIMX U
ntuil. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3eMje MO 3paM U MepuoiaM: apxeu, MPOTEPO30i,
najgeo3o0i, Me3030M, KaitHo30M. OOm@as xapakTepucTHKa KiuMara |
reoJIOTHYECKUX TMpoueccoB. [losgBIEHHE M pacUBET XapaKTEPHBIX OPraHW3MOB.
VYrieoOpa3oBaHue: €ro ycloBUs U BIUSHUE Ha Ta30BbIN COCTaB aTMOC]EPHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MpOouuIoro. [IpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHO0Opa3us Ha 3emIie.

CoBpeMeHHas cucteMa opraHudeckoro mupa. [IpuHuunel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

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

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onwita JI. [lactepa mo
M3YUYCHHUIO CaMO3apoXKIeHUsl Xu3HW», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  JBONIOUUN», «['€OXpOHOJIOrMYecKass  IIKajiay,
«HauanpHble 3Tarbl OPraHUYECKO IBONIONUNY, «CxeMa 00pa3oBaHUS dYKApUOT
nyTéM cumoOuorenesa», «Cucrema >XKUBOM NpUpoabl», «CTpoeHue BHUpPYCay,
«Apomopdosel  pacteHuir», «PunmoduTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHUi», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «ApoMopdo3sl KUBOTHBIX», «lIpocreiimmey, «KuUIIEUHOIOTOCTHBIE,
«IInockue YEpBUY, «UEeHUCTOHOTHEY, «PpIOBIY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou apey, «Pa3BuTHE )KU3HU B MPOTEPO3OMCKON Ipe», «Pa3Butue Ku3HU B
IaJIC030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM 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 IMO3BOHOYHBIX JKMBOTHBIX, Yyd4ella NTHI WU 3BEpeE,
KOJUIEKIIMM OKAMEHEJIOCTEM, ITOJE3HBIX HCKOMAEMBIX, MYJBSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sga0oparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o u3y4eHHn0 abMOT€HHOTO CUHTE3a OPraHUYECKUX COCIMHEHUN B
NEepBUYHON aTMocepey.

JlabopaTtopnasi paGora «/3yueHue W omnHMcaHWE HMCKONAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydueHne O0COOCHHOCTEN CTPOCHUSI pPaCTECHU
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «3yueHre oCOOEHHOCTEW CTPOCHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3znensl u 3aqaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHUE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurmnosHble
BO33peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO YenoBeKa ¢ KUBOTHBIMHU. CHCTEMaTHYECKOE MTOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU310I0r0-OMOXUMHUUECKHUE,
noBeieHueckre. OTanyus 4enoBeKka OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBrkymne cuiibl ((akToOphl) aHTPONOreHe3a: OMOJIOrHYecKre, COlualbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJAMM aHTpororeHe3a. PaHHue 4YenoBeKOOOpa3Hbie O00E3bSHBI
(POKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOIINE TMPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JroJiei. ABCTpaTONUTEKU — JBYHOTHE MpEAKH Jtofeh. YUenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIKOJAEH
3a  mnpenensl  Adpuku. YenoBek reipenbOeprckuii  — - 0oOmMMM  MpesoK
HEAHJEPTAJIBCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHAEpTalbCKUN
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TaneoreneTrka U NajgeoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEHHBIN OTOOpP B MOMYJNSALMSIX
yenoBeka. MyTalmoHHBIH Tporecc ¥ noaumopdusM. [lomymsimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. I[loHdatue o pace. bosblime pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAlibHAs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeuecknx — pac. HayuHas  HECOCTOSTENBHOCTh — pacu3Ma.
[IpucnocoOIeHHOCTh YeloBeKa K pa3HbIM YCJIOBHUSIM OKpY)KArolIeH Cpebl.
Bnusnue reorpadguueckoil cpeapl W apeiida reHOB Ha MOp(oOJOTHIO U
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiiiHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJISAIUN. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOT0 U COLUAIBHOTO B YEJIOBEKE.

JleMoHCTpanumn

[Hoptpersr: Y. {apsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabnuibl u cxembl: «MeTOIbI aHTPOTIOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsIHb», «CKeleT 4YeloBeKa M CKeJeT IIMMIIaH3ey,
«PyIMMEHTBI U aTaBU3MBbD», «J[BHKyLIUE CUJIBI AHTPONIOTE€HE3a», « IBOIIOLUOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpanonutek», «YenoBek  ymenwlii», «YenoBek
NPSIMOXOAIINIY, «JleHncoBckui yenoBek» «Heanaepransupny, «k KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITarbl 3BOJTIOLNH YEJIOBEKa», «Packl UeioBeKay.

OO6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPEAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OUOJICUCKUMH CIOKETAMHM TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu Hax0I0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIEIb
yeperna 4YeJOoBE€Ka M 4eperna IIUMMIIAH3€, MOJIeNIb KHUCTH YEJIOBEKA U KHUCTHU
HIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEH CTpPOEHHUS CKeJeTa
YeJIOBEKa, CBS3AHHBIX C MPAMOXOKICHUEM.

IpakTnueckas padora «3yyeHre 3KOJIOrMYECKUX aJIalTalluil YEJTOBEKAY.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pa3BuTue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. Ceepuona, J. I'ekkens, A. Tencnu, B. H. Cykauéa. Pa3gensl 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 OKOJIOTMYECKHX 3HAHUM I YEJIOBEKa. DKOJOTUYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYpPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. Cesepios, J. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYKatOLIEH CpeIbI».

JlaGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKoJIoruuecKre (PakTopbl U 3aKOHOMEPHOCTH UX AeicTBus. Knaccudukarms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUSA 3KoJIorHueckuXx (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

AbGuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuid axrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOTO CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIMIIbI
pacTEHUN M JKMBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CHUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temmneparypa kak oskonorudeckuit (axrop. JleiicTBue Ttemmeparypbl Ha
opraHus3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBI. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocth kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuili K
noJiIepKaHuio0 BoJgHOro OanaHca. Knmaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K MU3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
riiyOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Duzuko-xumuyeckue
O0COOEHHOCTH cCpell oOuTaHusi opraHu3MoB. [IpucmocoOneHuss OpraHu3MoOB K
YKU3HM B Pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOUHbBIE H
roJu4yHble PUTMBL. [IpUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBUM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O JKHU3HEHHOW (Qopme.
XKuzneHnnble POpMBI paCTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUUIKH, MHOTOJIETHHE



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

buotnueckne bakTopsI. Bunpr  OMOTHMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHI[UsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koornepanus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpaMu

Tabmuubl U cxembl: «IDkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI JKUBOTHBIX MO OTHOIICHUIO K CBETY», «TemnoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DuU3nONOrHUECKUE aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHS OpraHU3MOB», «bBHOJOTHYECKHE PUTMBIY,
«Kuznennole  Qopmbel  pactenmit», «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHUS, «XulHuuecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KoMmmeHcanuzmy.

O6opynoBanue: repbdapuu pacTeHUW U IKUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO PAa3IUYHBIX OSKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, repOapuu U KOJUIEKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesa MTUIl U 3Bepeil, repdbapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapuv Y KOJUICKIIMM PACTEHUH U JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUM >KU3HM, repOapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIMX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpissBIeHHE NPUCTOCOOJICHUNH OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTtopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pAaCTECHUN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rust BUAOB U MOILYJIA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TMOIYJISLHH. [Monynsimua ~ kak
Ounonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpelbl, (PU3nIecKux 6apbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTeNW MOMYJIALMU: YUCICHHOCTh, IUIOTHOCTb,



BO3pDAaCTHAasT M IIOJOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nonyssiuu. OIeHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka monyisiuud U €€ peryyianus. bHOTHYeCKUi MOTEHUHAN TMOMYJISIIUU.
MopaenupoBaHue JUHAMUKA NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBbie BbDKMBaHMS. Perynsiuss 4YUCIECHHOCTH MOMYJSIUNA: poyib (haKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. MectooOutanue. MHoromepHas
MoJenb sKosiornyeckon Humun Jx.M. XarunHcoHa. Pa3Mmepbl 3KOJIOrMYecKoun
Hu. [loTeHnmanpHas u peanu3oBaHHAsT HUIIIH.

Bua kak cucrema mnomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJCHUSI W MUrpaluid >KUBOTHBIX. buoiormdeckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuubl W cXeMbl: «JKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasinun», «CKOpPOCTh  3aceleHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu [Jx. M. XaTaunconay.

O6opynoBanue: repdapun pacTeHHUM, KOJJICKIIUH KUBOTHBIX.

Jlabopatopuass  padora  «IIpucnocoOnenusi ceMsH  pacTeHUd K
PaCCENICHUIO.

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBA3U MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak otkpbitas cuctema (A. Jkx. Tencnu). dyHKIMOHATBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3k0ocucTeMax. KpyroBopoT BEIEeCTB M MOTOK SHEPTUH
B KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTHYECKUE TUPaAMU/IbI YK CEN, OMOMAaCChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccuu. [lepBuuHbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTPOINOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIL[ECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopet u
oxeanos. Ixocucmemvl MyHOp, 1€Co8, CMmeneu, nyCmbitb.

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

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
dbiopa u ¢ayna. CuHaHTpomm3alus TOpPOACKON dayHbl. buonormyeckoe u
X035MCTBEHHOE 3HAUCHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOoBanuu skocucmem. IlepeHOC SHEPTUU U BEIICCTB MEXTY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHM.

Mexanuzmoi 8030elicCmaus 3GepA3HEHUll PA3HbIX munos Ha
cybOpeaHu3MeHHOM, OP2aAHUSMEHHOM, HONYIAYUOHHOM U IKOCUCHEMHOM VPOBHSX,
OCHOBbl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20 — B030€UCMBUSL.
MeTom00THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpanumn
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CrpykTypa  OuoueHO3a»,  «OKOcCHCTEMa

HIMPOKOJIUCTBEHHOTO Jecay, « DKOCHCTEMa XBOWHOIO Jecay, « OyHKIHNOHAIbHbIE
IPYIIbl OPTAaHU3MOB B JKOCHCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«llenu nutanus (macTOUIIHAS, TETPUTHAS )», « DKOJIOTHYECKAs TUPAMHIA YUCEID,
«IKonoruyeckas mupamuia OMOMaCChly), «IKOJIOTHUECKasi MUpaMua SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIl |
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
YKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onvucanre ypo03KOCUCTEMBD».

JlaGopaTopnasi paGora «l3ydeHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YICHHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypeHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsK,
eIbHUK, Ha CYXOJ0JIbHBIN WM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcusi «DKCKYpCHUsl B arpodKoCHCTeMy (Ha MMojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnnanerapHass o0osiouka 3eMIIH, TIIE€ CYIIECTBYET WIIH
CyILECTBOBaJIA KU3Hb. Pa3BuTHe npezacTaBieHuili o ouochepe B Tpyaax J. 3rocca.



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

3aKOHOMEPHOCTH CyliecTBOBaHUS Onocdeprl. OcobenHoctn 6uochepsl Kak
ri00abHOM 3K0cHCTeMBbL. JMHamMudeckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHansHOCTh Ouochepnl. Ilonstne o Owome. OCHOBHBIE OWOMBI CYIIIH:
TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U ITUPOKOJIMCTBEHHBIE Jieca, CTENH, CAaBaHHbI,
MyCTBIHU, TPOMMYECKHUE JIECa, BHICOKOTOPhs. KilnMar, pacTuTenbHbIi U )KUBOTHBIH
MHUp OMOMOB CYIIIH.

CtpykTypa u (yHKIHS )KHBBIX CHCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
onocdepHbIX PyHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. 1. Bepnanackuii, 9. 3rocc.

Tabmuuel u cxembl: «['eocdhepnsl 3emim», «KpyroBopoT azora B MPUPOIE,
«KpyroBopoT yrmepoma B mpupoae», «KpyroBopoT KucCiIopoga B TpPHUPOIECY,
«KpyroBopoT Boabl B mpupoae», «OcHOBHble OMOMBI cymmn», «Kimmarnueckue
nosica 3emnu», «TyHapay, «Talira»y, «Cmemanneiii jgec», «ILIMpokoIuCTBEHHBIN
aecy, «Cremnby, «CaBanHay, «IlycTeiHsy, « Tponuyeckuii gecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0IIaf cpeaa

DKOJIOTUYECKHE KPHU3UChl M WX NpPUYUHBL. Bo3nelicTBue dYenoBeka Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HEHHE
BoAHOM cpeapl. OxpaHa BOJHBIX pecypcoB. Pazpymienue mouBsl. OxpaHa
MTOYBEHHBIX pecypcoB. MI3MeHeHne KimMara.

AHTpOIIOTEHHOE BO3/ICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OXxpaHa
PACTUTENBHOTO M XUBOTHOTO MHpa. OCHOBHBIE MPHUHIIUIIBI OXPaHbl MPHUPOIBL.
Kpacasie xHuru. Oco0o oxpansembie mpupoansie Ttepputopun (OOIIT).
Bboranudeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPHHIMIBI YCTOMYMBOTO PA3BUTHS YEJIOBEUSCTBA W TPUPOJIBI.
PanmonanpbHOE  TPUPOJOMNONIBL30BAHUE W COXpaHEHHE  OMOJIOTMYECKOIo
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00AIBHBIX SKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TIOCIIEICTBUA.

Pa3BuTHEe METOJOB MOHUTOPHMHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocoepezaroujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHOBbl



aKopeadburumayuy dKocucmem U cnocobos 0O0pbObLI ¢  OUONOBPEHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1MouBb», «llapHukoBbit  3dhdext», «Ocobo
OXpaHseMble MPUPOTHBIE TEPPUTOPUNY», «MOJETN yIPABIIEMOIO0 MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHHWW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH perrvoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYU HA YPOBHE CPEJHEI'O OBIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Imero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISIONINE: OCO3HAHKE OOYYarOIIUMUCS POCCUUCKOM
IPaKIAaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNCHUIO, Haluuyue Mmomusayuu K OOYYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazsumue BHYTPEHHUX YOEXKIECHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIMN Pa3BUTHSA OHOJOTHUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH II€HHOCTHO-CMBICIIOBBIMA ~YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue Npa8oOCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULMOHHBIMUA POCCUICKHUMU COLUOKYJBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMUA B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleccaM CaMOIIO3HAHUsS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MMATPUOTU3MA U
YBaXKEHUS K 3aKOHY U IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJIECHHIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHUS K KYyJIbTYPHOMY HACIEIUI0 U
TpaJULMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir denepaiuu, npupoae u
OKpYKaIoUIEH cpeie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOoro mpeamera «buosorus»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH OOYYAIOIINXCSI PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA JAEATEIBHOCTA B MPOILIECCE peau3allMd OCHOBHBIX HapaBICHUN
BOCIIUTATEIBHOUN ESITELHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHcKoOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YyYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJI€HA POCCUICKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YyBa)KCHHE
3aKOHA ¥ MPaBOMNOPSIAKA;



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

CIIOCOOHOCTh ~ OIpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 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;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIIIOJHEHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTD POCCHICKON rpaXJaHCKOU WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoy, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJIHOMY HACIEAUIO U MAMSATHUKAM IIPUPOJIBI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIIAM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HaposioB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs ICTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIMIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



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

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

NOHMMAaHUE U peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTH), OEpEkKHOTr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JIsl, HAPKOTHKOB, KYpPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JesTENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUI0 W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HU;

7) 3K0JIOTM4ECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJE KaK HCTOYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHUOOPETEHUE OIbITa
IUIAHUPOBAHMS IIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX IOCIEICTBHMA IS
OKPYKarOUIEH CPEeIbl;

OCO3HaHHWE TJI00aTBbHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsS TpPU pPELICHUH NpoOJieM, CBSA3AHHBIX C pPalMOHAIbHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIIOJICHUE  MpaBWJI  TIOBEICHHUS B MPHUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HOKOCHUCTEMAX, OXpPaHy BHUJIOB,
AKOCHUCTEM, Orochephl);

AKTUBHOE  HEINPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JEHUCTBUN U MPEIOTBPAILIATh UX;



HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IPAKTHUYECKOMN JIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYpbl KaK CPEACTBa
B3aUMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

NMOHMMAaHUE creruduKd OHOJIOTMM KaK HayKH, OCO3HAHHMS €€ poJiku B
GbopMHUpPOBaHUU PAIMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M pEIICHUH HpodsieM
COXpaHEHHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOI'O YPOBHS Pa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECypcHble  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBAa, MMOUCKA MyTEeH BBIXOAA U3 II100aJIBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHONW T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTU oOydarommuxcs, GopMupyeMon
IPU U3y4EeHUH OUOJIOTHH;

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBJICHUN OKPYXAIOLIEro MUpPA U MPOUCXOAANIMX B HEM M3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOYEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHWE LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYUIECTBISThH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh ¥  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAuUMMbIE i1 (OPMHUPOBAHUS MHPOBO33PEHUS OO0Yy4arOUIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTPaKarolue
LEJIOCTHOCTh HAy4YHON KapTHHblI MHUpa M CHEUU(PUKY METOIOB IO3HAHUA,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTUs, SBJICHHE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEJOBaHUE,  HAONIOIEHWE, U3MEpPEHHE, OKCIEPUMEHT U  Jpyrue);
yHHUBEpCaJbHble YyueOHble JeHCTBUS (MO3HABaTelbHbIE, KOMMYHHUKAaTUBHBIC,

PETYJISTUBHBIE), o0ecreynBaroIne dbopmupoBaHue (YyHKIHOHATBHOM
rPAMOTHOCTH W  COLUMAJIBHOM KOMIETEHUMH OOYYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMSI W  YHUBEpCaJlbHble ydeOHblE JEHCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpOBaHBl IO3HABATEJIbHbIC
YHHUBEpCaJbHbIEe yueOHbIE AEMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsITUBHBIE YHHUBEpPCAlbHbIE YYEOHbIE JIEHCTBUS, COBMECTHAs
NEeSATEIbHOCTbD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NeCTBUSIMM:

1) 6a3oBble JJorMYecKue JAeiicTBUA:

CaMOCTOATENBbHO  (QOpMyJIHpOBAaTH W aAKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3za, cuHTE3a, CpaBHEHMS, Ki1acCu(pUKaUU, 000OIICHUS), PACKPBIBATh CMBICI
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEepHbIE NMPU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMH MTOHATUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETISIMU;

UCII0JIb30BaTh OMOJIOTUYECKUE MOHATUA JUIsl OOBsICHEHUS (DAKTOB U SIBJICHUMN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

IPUMEHATH CXEMHO-MO/IEJIbHBIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TaKK€  MNPOTHUBOPEUMI  pa3HOTO  poja,  BBISIBICHHBIX B Pa3jM4YHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C yU4ETOM aHalHW3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBHSI;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU )KM3HEHHBIX MPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYCHUIO HOBOTO
3HaHWs, €ro WHTEPIpETaluH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEeOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPHU CO3JaHUH YI€OHBIX U COIMATBHBIX MPOCKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBILIUICHUS, BIAJE€Th HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajauy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs,, HaXOAWTh apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3WPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOca CPEeICTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yYMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEIBHYIO U TPAKTHUECKYIO OOJIACTH
KU3HEICSATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WU, TpeJiaraTh OPUTHHAIBHBIC TOIXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pab6ora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX UHPOpPMAIMH (TEKCTe Yy4eOHOTro
nocoOusi, HAy4YHO-IIOMYJIIPHOM JUTepaTrype, OHOJOTMYECKUX CIIOBapsiAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3UpOBAThH



nH(OPMAITUIO PA3TMYHBIX BUIOB U (hOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

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

MpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3TNIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

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

BIAJCTh  HABBIKAMHM  PAcTloO3HaBaHWA W 3alUThl  WH(OpMaIuy,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCcTBOBATH
B JIMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEPEHUS JIPYTUX JIIOJIEH, MPOSBIIATh YBAKUTEIHLHOE OTHOIICHUE K COOSCETHUKY
U B KOPPEKTHOU PopMe hopMyIupoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas J1esiTeJIbHOCTD:

MMOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW W WHIWBHUIYaIbHOM
paboThI IpH pelIeHUU OUOIOTUYECKON MPoOIIeMbI, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYITOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX NEUCTBHH C y4€TOM OOIIUX
HMHTEPECOB M BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHUIO: COCTABIISITH IUIAH JEHUCTBU,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO YyYaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HIEHU C TMO3ULUNA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIS BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKax IO OTHOUIEHUIO K YKUBOW IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITh IUJIaH  pEIICHHs TOpo0iemMbl € Yy4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAHULIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CUTYyalllsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBLHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMM  IO3HABATENbHON  peduieKCMH KaK  OCO3HAHMS
COBEpIIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUI, MCNOJIb30BaTh NPUEMBI peduieKCUM IJsi OLEHKH CUTYalluu, BbIOOpA
BEPHOI'O PELLICHHUS;

YMETb OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA M0 MX
CHUKCHMUIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI W apryMEHTHl JpPYIMX IpU aHaIu3e pe3yJbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHHUSI COJEpXKaHUS Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHEHTHUPOBaHbI Ha oOecrnedyeHue
npobuapHOro  o0yueHus — oOydaronuxcss — Owojmormu. OHH  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTMHA HaYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHUCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHWW U WX MPUMEHEHUIO B PA3IUYHBIX YUYEOHBIX, a TAKKE B
peaNbHbIX XU3HEHHBIX cuTyauusx. I[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJlaM U3y4eHHUsl.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buosnorus» B 10
Kjlacce NOKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U PpOJM OHOJOTHMM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpPa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHUH  TPoOJieM  palMOHAIBLHOTO
MPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Omooruy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUMX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONe OHOJIOTHUYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounast teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBumoBa — o0 1meHTpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHWi),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJEHUS, PACIICIIJICHUS, YUCTOTHI TaMeET,
HE3aBUCUMOTO HacienoBanus [. MeHngenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. n. Basunosa), IIPUHIIATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHWE, U3MEpPEHHUe,
HaOJII0/IeHNE, 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, JKUBOTHBIX, YEJIOBEKA, IHPOIECCOB KU3HEAEITEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOTMUECKUX
MPOIIECCOB: 0OMEHA BeUIeCTB (METab0IM3M), MPEBPAILLCHUSI SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, POTOCHHTE3a U XEMOCHUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHS,  HMHJIMBUIYaJBbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBS3M MEXAYy OpPraHOUJAMHU KIETKH U UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXKITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIHMSAMH, MEXIy STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dhaxkTopamMu cpenbl OOUTaHUS;

YMEHHE BBIABJIATH OTJIMUYMUTEIbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapryMEHTBI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYEeCKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXIY UCCIIEyeMbIMU OHOJIOTMYECKUMHU IPOLECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIBI U TPOTHO3BI HA OCHOBAHHH MOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M TPaKTUYECKHUE padOThl, COOMHOAATH
npaBuia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIIBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ledb HUCCIEIOBaHUS, AaHAIU3UPOBATH IOTYYCHHBIE
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKONM paboTe 1Mo OHoJIOruw,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEACTABIATH  MOJYYEHHbIE  Pe3yJlbTaThl HAa  YYEHHUECKHX
KOH(epeHUusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE W3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpTraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oynymied mpodeccrnoHaNIbHOM
JESITEIbHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
MPOJOJDKEHHE OHOJOTHYecKoro oOpa3oBaHHMs B OpraHuU3alUsiX  CpPEIHEro
po(heCCHOHATTEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUS yueOHOro mpeameta «buonorus» B 11
Kslacce NOJIKHBI OTPaKAaTh:

chOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTHHBl MHpa, B TO3HAHWW 3aKOHOB NPUPOJBI M PEIICHUU SKOJIOTHUYECKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe B PEUNIEHMH BOIPOCOB PALMOHAIBHOTO
IPUPOJIOTNIOIB30BaHUs, U B (DOPMHUPOBAHUU LIEHHOCTHOTO OTHOIICHUS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCHUICKUX M 3apyOekHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAaHWE CYIIHOCTM OCHOBOIIOJIATAIOIMUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, PKOCHUCTeMa, Ouocdepa), OHOIOTHUECKUE TEOPHUH
(aBomtonMoHHas Teopust Y. JlapBuHa, CHHTETHYECKAs] TEOPUS SBOJIIOLMU), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasieHusx 3Bomtouun, B.M. Bepuanackoro — o
ouocdepe), 3akoHbl (reHerudeckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiiieBoro cxojacrea K. M. bapa), npasuna (munumyma [O. JluGuxa,
HKOJIOTHYECKON MHpaMUJIbl dHEpPruM), rumnoressl (rumore3a «mupa PHK» V.
['un6epra);

YMEHHE  BJaJ€Th  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HAHWI,
UCTIOJb3YEMBIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX 00BEKTOB M DKOCUCTEM
(onmucanue, U3MepeHue, HaOJIOJIEHUE, SKCIIEPUMEHT), Coco0aMu BBISIBICHUS U
OLIEHKH aHTPOIIOTE€HHBIX U3MEHEHUI B PUPOJIE;

YMEHHE BBIICIATh CYIICCTBEHHBIC MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJITONaTPUYECKOro U CUMIATPUIECKOTO
BUI000pA30BaHUS, BIUSHUS ABMKYITUX CHJI SBOJIONUN HA T€HO(OH T TIOMYJISIUH,
IPUCIIOCOOJICHHOCTH OPTaHMW3MOB K Cpefie OOWTaHUs, YepeIOBaHUS HANPABICHUIN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHHE YCTaHABJIMBATH B3aUMOCBSI3M MEXAY TMPOIECCAMH SBOJIOIHH,
JBIDKYIIIAMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
IPUCTIOCOOICHUSMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJIISITH  OTJIMYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpefie oOUTaHMs, a0MOTUYECKUX U OMOTUYECKUX



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

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTaHUS, €AUHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOTo00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4d, BBISABISITh IPUUUHHO-CIIEICTBEHHbIE
CBSI3U MEXKJy UCCIEAYEMbIMU OMOJOTUYECKUMH MPOIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh TUIOTE3bl, MPOBEPSITh HUX OKCHECPUMEHTAIbHBIMU
cpencrtBamu, GOpMyYIHpYs I1€lb HCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3YNBTATHI U ICNIaTh BEIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4E€OHO-HCCIIEIOBATEIILCKOM paboTe Mo OMOJIOruw,
AKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATH  MOJYYEHHBbIE  pe3yJbTaTbl Ha  YYEHUYECKHUX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEIOBEKA
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHBIX H3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayiiedl mpodeccCHoHaTbHON
JESATEeITLHOCTH B 00JIACTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BaAHUS, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTIyOJATh TO3HABATEIbHBIM WHTEpPEC, HaMpaBJIEHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJOHKEHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATLHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (uu¢posBbie)
Ne ni/m Kourposbnble IIpakTHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 buoiorus kak Hayka 1 https://m.edsoo.ru/863e8efe
bu6mmoreka [IOK
2 JKuBble cHCTEMBI M UX U3YYCHHE 2 https://m.edsoo.ru/863e8efe
bu6mmoreka [IOK
3 Buonorus KieTku 2 0.5 https://m.edsoo.ru/863e8efe
bu6mmoreka [JOK
4 XuMHYecKasi Opranu3anus KIeTKH 10 1 1 https://m.edsoo.ru/863e8efe
bu6mmoreka [JOK
5 Crpoenne ¥ QyHKIMU KIETKH 8 1 2 https://m.edsoo.ru/863e8efe
OOMeH BellecTB U MpeBpalleHrue YHEPTUH B bubnnorexa LIOK
6 9 1 https://m.edsoo.ru/863e8efe
KJIETKE
Hacnencteennas nuadopmanus u Bubamorexa [IOK
7 ) 9 0.5 https://m.edsoo.ru/863e8efe
peanu3zanus e€ B KIETKe
bu6mmorexa [IOK
8 JKM3HEHHBIN IUKIT KIETKA 6 1 https://m.edsoo.ru/863e8efe
9 CtpoeHue u GyHKIMH OpraHU3MOB 17 1 1.5 bubnmnorexa [JOK




https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK

10 Pa3zMHOXeHME U pa3BUTHE OPTaHU3MOB 8 1.5 https://m.edsoo.ru/863e8efe
1 ['eHeTrka — HayKa O HACJIEACTBEHHOCTH U ) 05 Enbmiorexa IOK

HAMEHTHBOCTH OPTAHHIMOB . https://m.edsoo.ru/863e8efe
bu6mmoreka [IOK

12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 https://m.edsoo.ru/863e8efe
bu6mmoreka [IOK

13 3aKOHOMEPHOCTH U3MEHUYUBOCTU 6 1 https://m.edsoo.ru/863e8efe
bubmuorexa [JOK

14 ['eHeTHKA YeTOBEKa 3 0.5 https://m.edsoo.ru/863e8efe
bu6nmoreka [JOK

15 Cenekuys opraHiu3MoB 4 1 https://m.edsoo.ru/863e8efe
bu6mmoreka [IOK

16 BuortexHonorus 1 CHHTETHYECKass OMOJIOTUs 4 https://m.edsoo.ru/863e8efe
bu6mmoreka [IOK

17 PesepBHOE BpeMs 1 https://m.edsoo.ru/863e8efe

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 13




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne /o P Konrpoubusie IIpakruueckue (mudpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
3apoxKACHUE U Pa3BUTUE IBOIIOLUOHHBIX 4 brbmorexa LIOK
HpeICTABEHHI B GHONOrHHI https://m.edsoo.ru/863e8efe
bu6mmoreka [IOK
MuxkposBostronust i e€ pe3y bTaTsl 14 2 https://m.edsoo.ru/863e8efe
bu6mmoreka [IOK
MaxkposBostronust i e€ pe3y bTaTsl 6 https://m.edsoo.ru/863e8efe
[IpoucxoxaeHne U pa3BUTUE )KU3HU Ha s L5 brbmorera [IOK
3emte . https://m.edsoo.ru/863e8efe
bu6mmoreka [JOK
IIpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1 https://m.edsoo.ru/863e8efe
DKOJIOTHSl — HayKa O B3aUMOOTHOILIEHUSIX bubnunorexa [JOK
OpPraHU3MOB U HaJOPTraHU3MEHHBIX CUCTEM 3 0.5 https://m.edsoo.ru/863e8efe
C OKpYKarolleu cpeaou
bu6mmorexa [IOK
OpraHu3sMmel 1 cpezia OOUTaHHUs 9 1.5 https://m.edsoo.ru/863e8efe
bu6mmorexa [IOK
DKOJI0TUsl BUJOB U MOIYJISILIUMA 9 0.5

https://m.edsoo.ru/863e8efe




DKOJIOTHS COOOIIECTB. DKOJIOTHYECKUAE

bu6mmoreka [IOK

9 CHCTEMLL 12 0.5 https://m.edsoo.ru/863e8efe
bu6mmoreka [IOK

10 buocdepa — rmobdanpHas skocucTema 6 https://m.edso0o.ru/863e8efe
bu6mmoreka [IOK

11 YenoBek U OKpyxKaromas cpena 6 https://m.edsoo.ru/863e8efe
bu6mmoreka [IOK

12 PesepBHOe Bpems 8 https://m.edsoo.ru/863e8efe

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5







IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUS

JIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

buosiorus Kak KOMILIEKCHAsI HayKa U Kak
9acTh COBPEMEHHOTO 00IIecTBa

JKuBbIE CHCTEMEBI U UX CBOKMCTBA

YPOBHeBafl opraHu3anyi )KUBbIX CUCTEM

HcTopust OTKPBITHS U U3YYEHUS KIETKU.
Knerounas teopus

MeTo/1bI MONIEKYISIPHON U KIETOYHOMN
ouonoruu. [IpakTrueckas pabora
«M3yueHne MeTo10B KJIETOYHOU OHOJIOTHU
(xpomatorpadusi, smekTpodopes,
muddepeHIMaIbHOE HIEHTPUPYTHpOBaHUE,
[TLIP)»

XUMHYECKUH COCTaB KJIIETKU

0.5

MI/IHepaJ'II)HBIG BCIIECCTBA KIICTKHU, UX
Ouonoruyeckas poiib

OpFaHI/IquKHe BCIICCTBA KJICTKHU — OCNKH.

JlaGopatopHas pabota «OOHapyxeHue
O€EJIKOB C IIOMOIIbI0 KAYECTBEHHBIX
peakuin

CgoiicTBa, K1accupuKanys U QyHKIUN
0enKoB

0.5

10

OpFaHI/I'-IeCKI/Ie BCIICCTBA KJIICTKHU —
YrJI€BOJAbI




11

12

13

OpFaHI/I‘ICCKI/Ie BCIIECCTBA KJICTKHU —
JIUITU ABI

Hyxneunoseie kucnotsl. JIHK u PHK.
JlaboparopHas pabota «MccrnenoBanue
HYKJIGMHOBBIX KHUCJIOT, BBIJICTICHHBIX U3
KJIETOK Pa3IMYHbIX OPraHU3MOB

Crpoenne u pynkuuu ATO. [pyrue
nykieozuaTpudocdarer (HTD)
CexBenupoanue JIHK. MeToabl reHOMUKH,
TPAHCKPUIITOMUKH, IPOTCOMUKH

0.5

14

Kontponsnast padora Ne 1 «Xumudeckuit
COCTaB KJIETKU»

15
16

MeTtoapl CTpYKTYpHOU OHOJIOTHN

Tumne! K1eTOK. HpOKapI/IOTI/I‘leCKaH KJICTKa

17

18

CtpoeHnune 3yKapuOTHYECKON KIIETKH.
[IpakTuueckas pabora «3yueHue cBONCTB
KJIETOYHOU MEMOpPaHbI»

IToBepXHOCTHBIN anmapar KJIeTKH

0.5

19

OnHOMeMOpaHHbIE OPraHOU bl KIETKH.
[Tpaktuyeckas pabora «M3ydenue
JBUKEHHUS LIUTOIIA3MbI B PACTUTEIIBHBIX
KJIETKaX»

0.5

20

[TomyaBTOHOMHBIE OPTAaHOUIBI KIIETKHU:
MUTOXOHJIPHH, TUIACTUIBI. JlabopaTopHas
pabota «lccrnenoBanue mia3Monn3a u
JIETUIa3MOJIN3a B PACTUTEIBHBIX KIIETKaX»

0.5

21

HememOpanHble OpraHou/IbI KJIETKH
Crpoenuie u GyHKIUH s1pa




22

23

KonTtponsnas padora Ne 2 «Ctpoenue
KJICTKI

CpaBHHTEIbHAS XapaKTEPUCTUKA KIIETOK
sykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHwHsI KIIETOK Pa3InIHbBIX
OpPraHUu3MOB»

0.5

24

AccUMIISLIAS U TUCCUMIIISIIIUS — J[BE
CTOpOHBI MeTabonu3ma. Tumnsl oOMeHa
BeniectB. JlaboparopHas pabota «3yuenue
KaTaJUTHYECKON aKTUBHOCTU (DepPMEHTOB
(Ha mpuMepe aMHIIa3bl WK KaTajaa3bl)»

25

26

DepMEHTAaTUBHBIN XapaKTep peakui
KJIETO4YHOro MeTabonu3ma. JlabopaTopHas
pabota «3ydyeHnue pepMeHTaTUBHOTO
pacILeIUIeHHs] IEPOKCHUIa BOLOPOA B
PACTUTENBHBIX U KUBOTHBIX KIETKAX»

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

0.5

27
28

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

dorocunTes

29

30

31

XemocuHtes. JlaboparopHas padoTa
«CpaBHeHue nporeccoB GOTOCUHTE3A U
XEMOCHHTE3a)

AnaspoOHbIe OpraHu3Mbl. Bunbsl 6posxeHus.
JlaGopatopHas pabota «CpaBHEeHUE
MIPOIIECCOB OPOXKEHUS H JBIXAHUSD)

AdpoOHBIE OpPraHU3MBL. JTaIlbI
HHEPreTHYECKOro oOMeHa

0.5

32

DHeprusi MeMOpPaHHOTO TpaJueHTa




npotoHoB. Cunre3 AT®: padota
npoToHHON AT®-cuHTAa3bI

33 Peakuyu MaTpuyHOTrO CUHTE3a
34 Tpanckpunuus — marpuynslii cuare3 PHK
35 Tpauncnsauus u e€ sTarnbl
36 Koauposanue amunokuciot. Ponb pubocom
B OuocuHTe3e Oenka
37 Opranu3zaius reHoMa y mpoKapuor u
JyKapuoT
18 MounekynsipHble MEXaHU3MBbI SKCIIPECCUU
TEHOB Y 9YKapHOT
Bupycsr — BHeKsIeTOUHBIE POPMBI )KU3HU U
39 oOnuratHele napasuThl. [Ipakruueckas 0.5
pabota «Co3iaHue MoJenu BUpyca»
40 BupycHsle 3a00s1eBaHus yelloBeKa,
JKUBOTHBIX, PACTEHUHN
41 HanorexHonoruu B 6M0JI0TUN ¥ MEHULIMHE
42 JKu3HeHHBINH MK KIETKH
43 Matpuunsiii cuntes JTHK
Xpomocomsl. JIaboparopHast pabota
44 «3yyeHre XpoMOoCOM Ha TOTOBBIX 0.5
MUKpOIIpenaparax»
45 JleneHue KJIeTKH — MHUTO3
Tumns! kietok. KaproknHes 1 IUTOKUHES.
46 JlaGopatopHas pabora «Habnronenue 0.5

MHTO32a B KJIETKaX KOHYMKA KOpEIIKa JTyKa
(Ha TOTOBBIX MUKPOIIpENaparax)»




47

PGI‘YJ'IHHI/IH KU3HCHHOI'O IUKJIa KJIIECTOK

48 OpranusMm Kaxk eMHOE LIeJI0e

49 Tkanu pacrenuii. JlTaboparopHas pabora 0.5
«M3y4yeHue TKaHeH paCTCHUIN» '
TkaHU )KMBOTHBIX U Y€JIOBEKA.

50 JlaGopaTtopHas pabora «M3yueHue TkaHeu 0.5
YKUBOTHBIX)
Opransbl. Cucremsl opranos. JlaboparopHas

51 pabota «/3y4yeHne opraHoB IIBETKOBOT'O 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoOB

53 JIBr>keHre OpraHu3MoB

54 [Iutanue oprann3MoB

55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas cucTeMa yelloBeka

56 JIpIxaHne opraHu3MoB

57 JlpIxaHue MMO3BOHOYHBIX )KUBOTHBIX U
yeJioBeKa

58 TpaHcIOpT BEIIECTB Y OPraHU3MOB

59 KpoBeHnocHas cucrema mo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Boienenue y opranu3smMos

61 3amura y OpraHu3MoB

62 HNMMmyHHas cuctema denoBeka

63 Pa3ipaxuMOCTh 1 perynsinus y OpraHu3MOB

I'ymopanbHas perynsuus 1 9HA0KpUHHAS
CUCTEMA KUBOTHBIX U YEJIOBEKA




Kontponbnas padora Ne 3 «OKu3nennsie

o4 IPOIIECCHI KIIETKH U OPraHU3MOBY

65 DopMbI pa3MHOKEHUSI OPTraHU3MOB

66 [TosnoBoe pazMHOKEHKE

67 Meiio3
l'amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIETOK. JIabopaTopHas pabora 0.5
«V3ydyenune cTpoeHHs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIIpenapaTax»»

69 WnauBuyanbHOE pa3BUTHE OPTaHU3MOB —
OHTOI'€HE3

70 3akyaJKa OpraHOB U TKaHEW U3
3apOJIBILIEBBIX JTUCTKOB
Pocr u pa3Butue xxuBoTHbIX. JJabopaTopHast

71 pabota «BpIsiBIeHHE TPU3HAKOB CXO/CTBA 0.5
3apo/IbIlIel TO3BOHOUHBIX JKUBOTHBIX)
Pa3zMHOXeHUE U pa3BUTHE PACTEHUM.

72 JlabopaTtopHast pabota «CTpoeHue opraHoB 0.5
Pa3MHOXEHHS BBICIIINX PACTCHUN

73 KonrponbHas padora Ne 4 «Jlenenue»
HcTopust cTaHOBJIEHUS M Pa3BUTHS
TeHETUKU KaK HayKu

74 OcCHOBHBIE IOHATHS U CUMBOJIBI TEHETHUKH. 0.5
JlaGopartopHas pabota «J{po3oduia kak
00BEKT FeHETUUECKUX UCCIICIOBAHUI
3aKOHOMEPHOCTH HacleI0BaHUs

75 NPU3HAKOB. MOHOTHOPUAHOE CKpEIMBaHHE. 0.5

[IpakTuueckas padora "M3yuenue




PE3yJIbTATOB MOHOTHOPHTHOTO
CKpeLIMBaHuA y Ap030(uinr"

I_II/ITOHOFI/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/I,I[HOFO

76 1
CKpEeLBaHUs

77 AHanuzupyroiiee ckpeuuBanue. Hernonnoe |
JOMUHUPOBAHHE
JlurubpusHoe cKpeluBaHue.

78 [IpakTuueckas padora «M3yuenue 1 0.5
PE3yIBTATOB TUTUOPUIHOTO CKPEIINBAHUS '
y APO30(HIBI»

79 [{uTonoruyeckre OCHOBBI AUTHOPHUIHOTO |
CKpEeLMBaHUs

80 ClieruieHHOE HACJIeI0BaHKE MPU3HAKOB 1

81 XpoMOCOMHas TEOpHs HACTEICTBEHHOCTH 1

82 I'enernka nomna 1

83 ['enoTun xak nenocTHas cucrema 1

24 ['eneTHUeCKUIl KOHTPOJIb PA3BUTHS |
pacTeHui, )KUBOTHBIX U YEJIOBEKa

25 M3MeHunBOCTh TPU3HAKOB. Busl |
U3MEHYHUBOCTH

86 MoudukaoHHas “3MEHUYUBOCTh 1
BapuauvoHHBI psia U BaprallMOHHAS
kpuBast. JlaboparopHas paboTa

g7 «MccnenoBanne 3aKOHOMEPHOCTEN ] 0.5
MOU(HUKAITIOHHONH H3MEHUYMBOCTH. '
[TocTpoeHne BapuallmoHHOTO psijia U
BApUALIMOHHON KPUBOII»

88 I'enoTunmnyeckast U3MEHUYNBOCTD. 1




89

KoMOunHaTHBHAs N3MEHYHMBOCTE

MyTtanuoHHas K3MEHYUBOCTb.
[TpakTruueckas pabora «MyTaruu y
Jpo30¢uIIBl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAl[MOHHOIO IIpo1iecca.
ONUreHeTHKa v SIUreHOMHUKa

91

92

93

I'eneruka yenoBeka. [IpakTudeckas padbora
«CocraBieHue 1 aHaIN3 POJAOCIOBHOMNY
MeTo1bl MEIUITHHCKON T€HETHKHU
3HaveHrue MEIUIIMHCKON N'eHETUKU B
PEIOTBPAIIICHUH U JICUCHUH TeHETHYCCKUX
3a00JIeBaHMI YeJIOBEKa

Kontponbnas pabota Ne 5 «I'eHeTrka»

0.5

94

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlaGopaTtopHas pabota «3ydeHue copToB
KYJbTYPHBIX PACTEHUI U MTOPOJI JIOMAIITHUX
JKUBOTHBIX)»

0.5

95

96

97

MeToap! ceaeKIIMOHHON paboThl.
JlaGopaTtopHast pabota «3yueHne MeTo10B
CEJIEKIIMU PACTCHUIN»

JlocTnkeHMs CeneKunn pacTeHUuN 1
*KUBOTHBIX. [IpakTnueckas pabora
«IIpuBuBKa pacTeHHI»

CoxpaHeHue, U3y4eHHe U UCII0JIb30BaHUE
TEHETUUYECKUX PECYPCOB

0.5

98

buoTtexHonorus kak Hayka u oTpacib
npousBojcTBa. [IpakTuyeckas pabora

0.5




((I/I3y‘ICHI/IC 00BEKTOB OMOTEXHOJIOTHUH

OcHoBHbIE HaNpaBJICHUS CHHTETUYECKON

99 Ouosoruu !
100 XpOMOCOMHas U T€HHasl MHKEHEPUS 1
101 Menunuackre OMOTEXHOIOT NI 1
102 Pe3epBHbIi ypoK. HOBT(jpeHI/Ie, 00o0meHwme, |
cucTeMaTtu3alus 3HaHUI
OBILEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME
IHOYPOYHOE IIVTAHUPOBAHUME
10 KIIACC




11 KJIACC

Kosnu4yectBo 4yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Kontpoarmpie  Mpaxrueckue fll3y‘lel-ll/lﬂ :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypenI
1 OpomonnonHas teopus Y. lapsuna 1
) JIBMIKYIIME CHIIBI 3BOJIFOLIMU BUJIOB 110 Y. |
HapBuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIM |
U UCKYCCTBEHHBIH 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH |
IBOJIIOLIMU
5 OTarnsl 3BOJIIOLIMOHHOTO ITpolecca: |
MHUKPO3BOJIIOLUSA U MAKPOIBOJIIOLIHS
6 [Tonmynsius — snemMeHTapHas €IMHULIA |
IBOJIIOLIMH
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaitnOepra. JlabopaTopHas | 0.5
pabota «BbIsiBIIeHIE U3MEHYMBOCTH Y '
0co0eil 0IHOTO BUIa»
8 DnemeHTapHbIE (PaKTOPHI IBOJIOLIUN 1
9 S¢dext ocnoBarenst. dpdexr !
OyTBUIOYHOT'O TOPJIBIIIKA
10 Murpauuu. N30y nomyIsiui: 1
reorpaduyeckas, OnoJorundecKas
1 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN |

(baxTop 3BOJIIOLIUU




12

13

14

15

[TonoBoii oTO60p

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOBOJIFOIIHH.
JlaGopaTtopHas paborta «3ydueHue
apoMop(}030B 1 UAMOAAANTALIAN Y
pacTeHuil U KUBOTHBIX)»

[Tpumepsl IpUCTIOCOOICHUH Y OpraHU3MOB:

MopdoJioruueckue, GU3noIornIecKue,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparopnas pabora «IIpucnocobiaeHus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
11e1eco00pa3HOCThY

Bun, ero kputrepuu u CTpyKTypa.

Jlaboparopnas pabota «CpaBHeHUE BUI0B
10 MOP(OJIOTUIECKOMY KPUTEPHIO»

0.5

0.5

0.5

16

17

18

Crpykrypa BUJa
BunooOpa3oBanue kak pe3yapTar
MUKPOIBOJIOIIH

CBs3b MUKPO3BOJIFOIHUU U TTUIEMHUOJIOTHUN

19

20

21

Makpossosntonus. [TaneonTonornueckue
MCTOABI U3YYCHUA 3BOJIFOIIUN

buoreorpaduyeckue MeToab! U3ydeHUs
HBOJIIOLIH
DOMOpPHOIOrHYecKHEe U CPaBHUTEIBHO-

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

22

MonekynsapHO-T€HETUYECKHUE,
OMOXMMHUYECKHE U MATEMATHIYECKUE




MCTOABI U3YYCHH 3BOJIIOIIUN

23 OO0111e 3aKOHOMEPHOCTH IBOJIIOIIH
24 AnantuBHas paauauus. HepaBHOMepHOCTh
TEMIIOB 3BOJIIOLUU
)5 HayuHble runoressl NpoUCX 0K ICHUS
YKU3HU Ha 3emJie
26 JloHayuHBbI€ NIPEACTABIEHUS O 3aPOKICHUU
KU3HU
7 OcHOBHBIE 3TaIlbl HEOPraHUYECKON
IBOJIIOLIMU
28 ['unioTe3sl 3apoKICHUS KUZHU
Hctopus 3emin 1 METO/IbI €€ H3yUeHHUS.
79 Jlaboparopuas padota «3yueHue u
OIMCaHHE UCKOMAEMBIX OCTATKOB JIPEBHUX 0.5
OpPTraHU3MOB»
30 HauanbHele 3Tams! opraHn4eckon
3BOJIIOLIMU
31 OBoMIOIUS DYKapuOT
OCHOBHBIE 3TaIlbl BOITIOLUU
1 pactutensHOro Mupa. [IpakTiueckas
pabora «3yueHue ocobeHHOCTEM 0.5
CTPOCHHS PACTEHHI Pa3HBIX OTIEIOB)»
13 OCHOBHBIE 3TaITbI YBOJIOIIH KHBOTHOTO
MUpa
DBOIOIUS )KUBOTHBIX. [IpakTuyeckas
34 pabota «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
0COOCHHOCTH

18 CoBpeMeHHas cucTeMa OpraHuYecKoro
MIPOLLIOTO

39 OCHOBHBIE CHCTEMaTHYECKUE TPYIIIBI
OpraHHU3MOB

40 AHTpONOJIOTHS — HAayKa O 4EJIOBEKE

41 Pa3BuTHe npencraBieHuii o
MIPOUCXOXKACHUN YeIIOBEKa
MecTto yenoBeka B cUCTEME
opraHmdyeckoro mupa. JlaboparopHas

42 pabota «M3ydyeHue ocobeHHOCTEN 0.5
CTPOEHHUS CKEJIeTa YeIOBEKa, CBA3aHHBIX C
MPSAMOXOKIECHUEM»

43 JIBMOKYIIME CHIIBI aHTPOIIOT€HE3a

m CooTHo1IeHne OHOJIOTHYECKUX U
COLIMAJILHBIX (hPaKTOPOB B AaHTPOIIOTEHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [TaneoreneTrka u MajeoOreHOMHUKA

47 DBOJIIOLMS COBPEMEHHOTO YEJI0BEKA
UYenoeueckue packl. [IpakTnyeckas

48 pabota «3ydeHune 3KOITOrHIeCKuX 0.5
ajanTaruil 4eJIoBeKa

49 MeXIUCIUTITMHAPHBIE METOTBI

AHTPOIIOJIOTUHN




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

51 «M3yueHne MeTo10B IKOJIOTHUYECKUX 1 0.5
HUCCIIEIOBAHUI )

5 3HaueHne YKOIOrNYESCKUX 3HAHUN I |
4eJioBeKa

53 Dxkonorndeckue GakTopsbl 1
Abuotnueckue akropsl. CBeT Kak

54 skosoruueckuii pakrop. JlabopaTopHas | 0.5
pabota «BrisiBIeHHE TPUCTIOCOOIECHUI '
OpPraHU3MOB K BIHMSIHUIO CBETa»
AbuoTtnueckue dakropsl. Temmneparypa
KaK 3KOJIOTHICCKHUH (akTop.

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

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

57 Cpensl 06uTaHUSI OPraHU3MOB 1

58 buonoruueckue puTMsl 1

59 XKuznennble popMBbI OPraHU3MOB 1

60 buotnueckue hakropsl 1
3HaueHne OMOTUYECKUX B3aUMO/IEHCTBUI

61 JUISL CYILIECTBOBAHUSI OPIaHU3MOB B Cpejie 1
oOuTaHus

62 DKOJIOTHYECKHE XapaKTePUCTUKU 1




IIOITYJIAIH

OcHOBHBIC TOKA3aTSIU NOMyJIAIHUN:

63 YHCIIEHHOCTb, IUIOTHOCTh, BO3pacTHAs U
MI0JIOBAsi CTPYKTYpa
OcCHOBHBIE TTOKA3aTENIN TOIMYJISIIHHN:

64 POXJ1aeMOCTh, TPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIIUN

65 DKoJorudeckasi CTpyKkTypa nonyJssnuu

66 JluHamMuKa MOMYJSIUU U €€ Perysius

67 KpuBbIie pocTa YHCIEHHOCTH TIOIYJISIIIHH.
KpuBbie BEDKUBaHUS
DKoJoruveckasi HUIa BU/A.

68 Jlaboparopnas padota «IIpucnocobiaeHus 0.5
CeMsIH PAaCTeHHI K pacCEJICHUIO»

69 Bun kak cucrema nonynsiuit

70 3aKOHOMEPHOCTH TOBEJICHUS M MUTPAIIAN
KUBOTHBIX

71 Coo0111ecTBO OPraHU3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cucreMa

7 KpyroBopot BelecTB 1 MOTOK YHEPTUH B
IKOCHUCTEME

74 OcHOBHBIE TTOKa3aTeNIN IKOCHCTEMBI

75 DKOJIOTHYECKUE MTUPAMUIbI

76 N3meHneHus coo0IIecTB — CYKIIECCUH

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

78 [IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI




TYHJIp, JIECOB, CTEMEH, MyCTHIHb

79 AHTpPONIOT€HHBIE IKOCUCTEMBI

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

81 OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B
KOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

2 pa3HbIX TUIIOB Ha CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
KOCUCTEMHOM YPOBHSX

23 buocdepa — obmieruranerapHast 000109Ka
3emin

84 Yuenue B. W. Bepuaackoro o 6uochepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHHUS
o6uochepsl

26 Kpyrosopots! BeniecTs u
OMOreOXMMHUYECKHUE [IUKIIbI

37 3oHanbHOCTH OHochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcToitunBocTh Onochepsl

89 DKOJIOTUYECKUE KPU3ZHUCHI U UX TPUINHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

o1 AHTpPOIIOT€HHOE BO3JIEHCTBUE HA
PaCTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupozsl

93 OCHOBHBIE MPUHIUIIBI YCTOHYUBOTO




Pa3BUTHA YCTIOBEUYCCTBA U ITPUPOIbL

PannonansHoe npupoa0onb»30BaHue U

94 COXpaHEeHHEe OHOJIOTrHYEeCKOro 1
pasHooOpa3us 3emin

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

96 O0600mmenue mo Teme «MaKpOIBOTIOLHUS U |
e€ pe3yIbTaThD»

97 Oo6o06mienue no Teme «IIpoucxoxaeHue u 1
pa3BUTHE KU3HH HA 3eMIIe)

08 O6o6menne no Teme «IIpoucxoxaenne |
YeJI0BEKa — aHTPOTIOT€HE3)»

99 O0o0meHHe TI0 TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHUSX OPTaHU3MOB)

100 O6o006menne no Teme «OpraHu3mMsl U cpenia !
OOUTaHUS

101 O606meH1/ie o TeMe «IKOJIOTHS BUJIOB U |
TIOTTYJISIIIHI»

102 O6o006menue no Teme «brocdepa — !
rio0anbHasi 3KOCUCTEMAY

OBUIEE KOJIMYECTBO YACOB I1O0 102 75

I[TPOTPAMME







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

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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