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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma mo ydueO6HOMY mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydueOHoro mpenmera «buonorus» u
OCHOBHBIX TIOJIOKEHUH (eepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6nénnoro ypoBHs uszydenust (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EcrecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusiM DPIOC COO npoduiibHbIE
y4eOHbIE TPEMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanm  00ydeHUST Ha YPOBHE CpeaHEro oO0Iero oOpa3oBaHUS U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mM, cpeHUM MpodhecCUOHATBHBIM U BRICIIUM 0OpazoBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTHM HAyYHOI'O 3HAHHUA, CBA3aHHOIO ¢ OHMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buomorus" naér npeacraBieHHE O
eI M 3aJayax HM3ydyeHus ydyeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaessieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAep KaHue, ero
CTPYKTYpUpPOBAaHHME IO pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTO Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJIEAYIONIEe pPa3BUTUE  OWOJOTUYECKUX  3HAHUM,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEIACTaBICHUNH O 370pOBOM 00Opasze >KU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
mporpaMme Mo OHMOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH Y4€OHOTO TpeIMeTa
«buonorusiy B peamuzanuu  TpedoBanuit PIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHS U B
GbopMUPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIILHOM  JEATEIbHOCTU
oOyJaromuxcs MO0 OCBOCHHUIO COACpX aHHUS OHOJIOTMYECKOro 00pa3oBaHMsS Ha
YPOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopasoBaHUs
3aBepiIaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHPOBAH Ha



pacimmpeHre U yriayOsieHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTHUH, SMOPUOJIOTUHM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

Nzyuenne yuebHOro mnpeamera «buosnorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaIOIIMXCS K MOCIEAYIOLIEMY IOIYYEHHIO
Ouonornueckoro  oOpa3oBaHMs B By3aX W OpraHHU3alMsSIX  CPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUM, [OJIYYEHHBIX TIPU HU3YYEHUH  OO0YyYarOUIMMUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOnaeHbl OMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS IPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJb30BaTh KAaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUUMUCS TpPU H3yYCHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLUUOHHBINM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHoO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, BOJIOLMH OPraHMYECKOro Mupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OMOJIOrHH, SMOpPHOJIOTHU U
OMOJIOTHM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTUH, AKTyalIM3UPYIOTCS 3HAaHUS OO0y4arolmuXcs MO0 OOTaHWKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs 3BOJIOLHMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue o0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
O0Oy4JaroIMMHUCs OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, IPUHIIUIIOB U MPABUI,
JIe)KalUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3uM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIMNXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aCleKTaxX OMOJIOTHYeCKUX 3HaHuM. JlJis
pa3BUTHS U TOJAJAEpKaHUS HHTepeca OOydaromMxcsd K OHOJIOTMM Hapsiay co
3HAYUTEIBbHBIM 00BEMOM TEOPETUUYECKOIO0 MaTepuaa B COAEPKaHUM MPOTPaMMBbl
no OMOJIOrMU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM uiau MHOW oOjacTH OWOJIOTHH, BKJIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PEIICHUE BAXKHEUITNX OMOJIOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaéHHOM YpOBHE —
OBIAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOrO paHra M NPHOOPETEHHE YMEHHI
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpEca K ONpeAesIEHHON o0sacTtu
npo(eCCUOHATIBHON JIESITENIbHOCTH, CBSI3aHHOW C OWoJjiorueil, wnu K BBIOOpPY
y4eOHOT0 3aBeICHUS I MIPOOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu Uu3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yri1yOIEHHOM YPOBHE 00ECTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3uu U OCOOEHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BU, OMOreo1eHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOY4YaIOMIMXCSd C METOJAAMH IIO3HAHMS >KUBOW MPUPOJBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HAayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OUOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMHU  CaMOCTOSITEIbHOTO  IMPOBEJNEHUS  OMOJOTMYECKHX
uccienoBaHuii B Jlabopatopur W B mOpupoae (HaOmrojeHue, HU3MEpeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBlIaZicHue OOydYarolUMHUCS YMEHHUSIMU: CAMOCTOATEIbHO  HaXOJHWTh,
aHaJIM3UPOBaTh W HCIIOJIB30BATh OMOJOTMYECKYI0 HH(POpPMAIUIO; MOJIb30BATHCS
OMOJOTUYECKOW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeJOBEYECTBA; OLIEHMBATh IOCIEACTBUS CBOEH JEATEIBbHOCTH 10
OTHOILIIEHUIO K OKpYXarolled NpupogHOW cpene, COOCTBEHHOMY 30pPOBBIO U
3I0POBBIO  OKPYXKAIOIIMUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKA MH(GEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYAMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepHu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0YYaAIOIUXCS MHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MpOOJeMaMH, METOJI0JOrHen
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTATIBHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHYECKUX
00BEKTOB U MIPOIIECCOB;



BOCITUTaHNE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJC B
I1EJIOM M K OTJIECIBHBIM €€ 00bEeKTaM U SIBJICHUSAM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTyphbl TIOBEIACHUS B IPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIMIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MPUPOIOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 37I0POBbSI
OKpYXKaloIuX  Jrojied  (coOmromeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3ZHENEATENbHOCTH B YPE3BBIUAMHBIX CUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHH€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  0OyYarolMMHUCH
WHIUBUTy aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocJenyronemMy npodecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMHU U TIOTPEOHOCTSIMH PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA U3y4YeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHero o0mero oopasosanus, cocrtabiser 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezelio).

C ydeToM 3ampocoB OOYYaIOIIUXCS, POAUTENCH OO0ydaroIMXCs, YBEIUYUTh
oOlLee Ynucio 4acoB I U3y4YeHUs: OMOJIOTUM Ha yriayOjaeHHoM ypoBHe B 10 u 11
Kj1accax Ha 34 yaca COOTBETCTBEHHO. Takum oOpa3zom, o01ee 4YUCJI0 YaCOB J1JIA
u3y4deHusi Ouosiorum cocrapJsier: B 10 kiacce — 136 yacos (4 yaca B HeJ1eJ10),
B 11 k1acce — 136 yacoB (4 yaca B HeeJII0).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUCHHS OHOJIOTHU
OCYIICCTBIISAETCS ¢ YYETOM CHEIU(UKH ero COJASp KaHWs W HaNpaBJICHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOTOo 00pa3oBaHMs B OpPraHU3ANMSAX  CPETHETO
po¢heCCHOHAIBHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpPAaKTHYeCKUX padoT. Taxxke ydactue
OOyYaroIMXCcs B BBIMOJTHCHUH TMPOCKTHBIX M YYEOHO-HCCIICI0BATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEICIAETCS yYHUTEJIEM Ha OCHOBE HMCIOIIHMXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpemeHHas OMOJIOTHUSI — KOMITJIEKCHas: Hayka. KpaTkas uctopus pa3BUTHS
Ouosiornu.  buonornueckue HaykM M U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OMOJIOTHH.

3HadeHune OMoOJOTUK B (POPMUPOBAHUU COBPEMEHHOM €CTeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorensb, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. JlapsuH,
VY. TI'apseui, I'. Menaens, B. U. Bepuaackuii, W. I1. ITaBnos, U. . Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

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

Tema 2. 7KuBble cucTeMbl U X U3YyY€HHUE

JKuBble cuUCTEMBI Kak MpeaMerT u3ydeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTh M YIOPSAIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOM3BEICHUE, PA3IPAKUMOCTb, U3MEHUYNUBOCTD, POCT U Pa3BUTHE.

YpoBHU OpraHu3alld KUBBIX CHUCTEM: MOJICKYJISIDHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, mpoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKHUBOro. JKW3Hb Kak ¢opma CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALNU.

N3yueHne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. l[lonarue o 3aBuCUMON U
He3aBUCUMOM TiepeMeHHOU. [lnanumpoBanue skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesast runote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux pgaHHBIX. OIlEHKa JOCTOBEPHOCTH MMOJYYSHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXXeHUSA pe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmupt u cxembl: «OCHOBHbIE TPU3HAKH >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Meroabt
W3YUYEHHUS )KUBOU MTPUPOJIBI».

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

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB MpPH
W3YUYEHUH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METo] MEYEHBIX aTOMOB, AU(PEepeHIIuaTbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTUA METOJO0B MUKPOCKOIIUI.

OOopyioBaHHEe: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaIbHoe EHTPUGYTUpOBAHUE,
IT1IP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma u e€ ponb Kak pacTBOPUTENA, pEareHTa, y4acTHe B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
pob. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIEeCTBA KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpYKTypbl OeiakoBoi Mosekysbl. [lepBuunas
CTpyKTypa Oenka, HenTHaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamnus. CpoiictBa OenkoB. Kiaccupukanus Oenkos.
buonornyeckue Qpynkuun 0enkoB. IIpuonsi.



VYraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUAbl U TOJIHCAXAPUIbIL.
OOmuit  mnaH cTpoeHus ©  (UBHKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuaoB. OOme CBOMCTBAa OMOJIOrMYECKMX MEMOpaH — TEKy4€eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IIpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnupans. MectoHaxoxaeHue u ouosorndeckue ¢pynkmuu JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCUNKU, UX (DYHKIIH B
kietke. [Jlpyeue wuyxneozuompugocgpamovr (HT®P). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKu, npomeoMuKHu.

CtpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJEKyd. Mooenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Op2anuyecKull CuHme3s OUOMONEKY U UX HENPUPOOHBIX AHAN0208.

JleMoHCTpauumn

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

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

Tabnuuel u cxembl: «lleproguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKyJbl», «CTpoeHHEe MOJIEKYI
yrieBooBy, «CTpoeHne MOJIeKyn JUnuaoBy, «HyKIIeMHOBbIE KHUCIOTBDY,
«Ctpoenue Monekyasl ATO».

OO6opynoBaHue: XUMUYECKasl IOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C MOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

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

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumnbel KIETOK: JyKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIEeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUUECKHUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NacCUBHBIN
(muddy3usa, obneru€éunas auddys3us), aKTUBHBIN (MEPBUYHBIM W BTOPUYHBIHI
aKTUBHBIK TpaHcropT). Ilomymponunaemocth wmeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHHM, TprOOB.

[Huromna3zma. [{uro3omns. [utockener. JIBuxkenne nuromiazMbl. OpraHouIbI
kieTkd. OnHoMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpaxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUUN
petukynyM. CekpeTopHas QpyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKM:  MHUTOXOHJPHUH,  IJIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (GyHKIMA MHUTOXOHIpUN u Tuiactuia. llepBudnbie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHouabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl HeMblueunblx Kiemok. MukporpyOouku. Knetouynslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
muxpompyboukamu. MomopHnule denxu.

Anpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuun. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamun u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uku 6 mumo3ze. Aloepnulil
Mpaucnopm.

Knerounsle BkiatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



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

Tabmuplt 1 cxeMbl: «CTpoeHHE 3YKApUOTHUYECKOM KIeTKn», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHHE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3ydeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTopnasi padora «lccnegoBaHue IIa3MoONIM3a W JAEIUIA3MOJM3a B
PACTUTENbHBIX KIIETKaX».

IIpakTuueckass padora  «l3ydyeHue  JBWKEHHS  UUTOIUIA3MbI B
PaCTUTEINIbHBIX KIIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHEpreTudeckoe oOecnedeHue KiIeTku: mnpeBpauieHue ATO B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPhl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HhepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KIEeTKe. DOTOCHHTES.
AHOKCcucenHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocodouparoujue
nUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B mpouecce
dorocunTeza. CBetoBas u TeMHOBast ¢aszpl. @Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nuuHbX (HakTOpOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIME OaKTepuH, >Kene300aKTepuu, CcepoOaKTEpUH, BOJOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

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

AspoOHbIe OpTraHU3MBI. Oransl DYHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
nporeccax ouojgoruueckoro okucinenus. Lluknnueckue peakuuu. OKUCIUTENBHOE
bochopunupoBanue. Ouepeus memoOpaHHo2o epaouenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyiecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO 0OMEHa.

JleMoHCTpanun

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

Tabmuibl u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 0O0Men», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBAaHHME JJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGoparopnass padora «l3ydeHue  KAaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajiasbl)y.

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

Jlabopatopuass padora «CpaBHeHHE MpoIEcCOB  (POTOCHMHTE3a U
XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHast uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanuzanusa HacneAacTBeHHON uHGopmaru. ['eneTnyeckuii
KOJH, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue Tpancnoptabix PHK B 6uocuntese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHUOT. Perysiusi akTUBHOCTH T'€HOB Yy MpOKapuoT. l'mmoresza
onepona (®. XKako6, XK. Mano). Moaekynsprvle mMexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekeTouHble (hOPMBI KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOKHBIX BHPYCOB, PETPOBHUPYCOB, OakTepuodaroB. JKusHeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akxmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbie U MEAUIIMHCKUAE TTPOOTIEMBI.

Buoungopmamuka: unmezpayus u ananus donvuux maccugog («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbuos, /. Y. IBanoBckui.

Tabmuubr u cxembl: «brocunTtes O6enkay, «I'eHeTHdeckuit Kom», «BUpPyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. Wutepdaza u Mutos.
Oco0eHHOCTH TMpolleccoB, MpoTeKaromMx B uHTepdase. I[loaroroBka KIeTKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JAHK — perumkanwpa. [Ipunnuner perumkanyu JITHK:
KOMIUJIEMEHTAPHOCTh,  IMTOJYKOHCEPBATHUBHBIA  CHHTE3, AHTUNAPAJIJIEIBbHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaObOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmuTo3. CTaguu MHUTO3a W MPOUCXOIAIINE B HUX

nporecchl. Tunbl MuTo3a. KapnoknHes u muTokuHe3. buonorudeckoe 3HadeHUE
MHUTO3A.

Perynsnmst MuTOTHYECKOTO MHKIA KIETKH. [IporpamMvmmpyemasi KiIeTOYHas
rudesb — arnomnTo3.

Kierounoe smpo, XpoMocombl, (yHKIIMOHANIbHAs T€HOMHKA. MexaHuzmol
npoaughepayuu, ougpgpepenyuposku, cmaperus u eudenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdy, «CtpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHKEe: CBETOBOM MUKPOCKOII, MUKpoMpenaparsl: « MUTO3 B KJIeTKaX
KOpelIKa JIyKay.

Jlaboparopuass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHUKpOIIpenaparax.

JlaGopaTopHasi padota «HaGmoneHre MuTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OmHOKIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJICTOUHBIC OPTraHU3MBI.

OcoOEHHOCTH  CTPOEHUS U HKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opraHu3MoB. bakTepum, apxew, OJHOKJICTOUHBIE T'PHOBI, OJIHOKJICTOYHBIC
BOJIOPOCIIH, APYTHE MPOTUCTHI. KOJIOHMAbHBIE OpraHU3MEI.



B3anMoCBs3p 4YacTe€ MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OprasHbl H
cucTeMbl opraHoB. Opranusm kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHuid. TuIbBl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
IOKPOBHAs1, IPOBOJMAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTM CTPOEHUS,
(GYHKIUI U pacioIOXKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCMHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpAaTHBHBIE OpraHbl pacTeHuil. Oprasel u
CUCTEMBI OPTaHOB JKMBOTHBIX U yelnoBeKa. DyHKIMKM OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHyTpeHHMH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS KOCTEH.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE NUIIeBapeHUe. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kene3bl. [lnmeBaputenbHas
CUCTEMA YEJIOBEKa.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX KUBOTHBIX.
JlpixarenbHas cucTeMa dYeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL U
MIIeKonUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcropT BemecTB y XKUBOTHBIX. KpoBeHOCHass cuctemMa u €€ Oprassl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenioBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. IBOJIOLUOHHbBIE
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenue y opraHu3MoB. BelneneHue y pacteHuil. Beigenienue y
*KUBOTHBIX. CoKpaTturenbHble Bakyonau. Oprasnel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b MOJIOCTH TENA C KPOBEHOCHOM M BBIIETUTENBHON cUCTEMaMU. Boinenenue y



MMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CTpoeHne n (QyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKa.

3ammTa y OpraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuil M UUCTHI MNPOCTEHINIMX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTBa macCUBHOM M XMMUYECKOM 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3ammuTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uyenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crierudUIecKuii
UMMYHHTET. Teopusi KiIoHaIbHO-celeKkTuBHOTO uMMyHuTeta (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

PazgpaxxumocTte u  perymsanus |y OpramusmoB. Pazgpaxumocts y
OJHOKJICTOYHBIX OpraHu3MoB. Takcucel. Pasgpaxumocts u  peryisausa y
pacteHuii. PocToBbIe BenecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKMBOTHBIX. OTIIEeNbI TOJOBHOTO MO3ra IMO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pedraexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHast perynsiuus W 3HAOKPUHHAs CHCTEMA KUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3b HEpBHOW M SHIOKPUHHOW cucTeM. [unoTtanmamo-runodusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pactenuit», «KopHeBble cucteMbl», «CTpoeHHE CTEOIS,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YelOoBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmieuHas  cucremay,
«BprgenutenbHas cucteMa», «IHIOKPUHHAS cHCTeMa», «CTpOEHHE MBIIIIbD,
«mmynurer»,  «KuiieuynomonoctHele», «CxeMa  MUTAaHUS  PACTECHUNY,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema peioy, «HepBHas cucrema sarymkw», «HepBHas — cucrtema
npecMbikatomuxcs», «HepBHas  cucrtema  nrumy, «HepBHas — cuctema
MJIeKOTTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHW3MOB, MUKPOIpENapaThl TKAHEH, PaKOBUHBI MOJUIIOCKOB, KOJUIIEKIUU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJIOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
000pyTIOBaHUE JJISl IEMOHCTPAIIMU TTIOYBEHHOTO U BO3YIITHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB 1o 1eicTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEel pacCTCHUI».

JlabGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

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

Tema 10. PazmHokeHUe M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHS: MOYKOBAHHME,  CIOPYJISLUSA,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rametsl. Meino3. Craaun
Mmeiio3a. [loBenenune xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y uBOTHBIX. [10J10BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUTIOIOTBOPEHMS: HApYy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgocenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguu 3MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarymku). JpooOnenwe. Tumbel  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opoobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEUW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIIETOCA 3apoibllia (IMOpPHUOHAIbHAS WMHIIYKIIHS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO Kak  pe3ysibTaT HepapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BriusHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. I[locTomOpuoHanbHBIA mepuoi. I[lpsmoe u
HempsiMoe pa3BuTue. PaszButue ¢ wMeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMyeckoe 3HauYeHHE MPSMOTO0 U HEMPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTra KUBOTHBIX. DAKTOPHI
PETYISIMN POCTA )KUBOTHBIX M YesoBeka. CTaauu moCTIMOPHOHAIBHOTO PA3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

Pa3sMHoeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorenes y pacteHuidl. OIUIOJOTBOPEHUE M Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOIOTBOPEHME Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereraruBHoe pasMHOxkeHUe», «Tumbl Oecmosoro
pasMHOXeHUsA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3sMHOXEHUE 3BIJICHBDY,
«Pa3MHO)eHUEe TUAPBD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HENpsAMOe pasBuTHe», «PasButne Manckoro xyka», «PasButhe capaHum»,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbDy, <« KWM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIMKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKICTOK WU
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYILLIKID.

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

IIpakTnueckass padora «BbIABIEHME NPU3HAKOB CXOJCTBA 3aPOJBIIIEH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Poinb oT€4eCTBEHHBIX YYEHBIX B Pa3BUTHUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, aJbTCPHATUBHBIE INPU3HAKH, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHTI, (DEHOTHII.



OCHOBHBIE ~ METOJBI  TE€HETUKH: THOPUIOJOTUYECKHHA,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM.

JleMoHCTpanun

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

Tabmuibl 1 cxeMbl: «MeTobl TeHeTUKIY, «CXeMBbI CKPEIITUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TIE€HETUYECKHUX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKoH

eAMHO00pa3usl THOPUIOB MEepBOTo nokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosIornyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTH ramer.

AHanmsupyroniee ckpemmBanne. [[poMeXyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienss — 3aKOH HE3aBUCUMOI0
HAcJelIOBaHMUS ~ TpHU3HAaKoB.  [luTomornmueckue  OCHOBBI  JTUTHOPUIHOTO
CKPEILUBAHUS.

CuerieHHOe HacienoBaHue npuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICJOBAHUE TE€HOB, HApYLICHHE CLEIUICHUS MEXIAy I'e€HaMH. XPOMOCOMHas
TEOpHUsI HACIEICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMNpPEAEICHUS Moya. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTepOoraMeTHbIA I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM aienu3M. B3auMmonencTBue HeauleIbHbIX TI'€HOB.
KommnementapHocts. Onuctas. [lonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKA, a
Takke (HU3NOJIOTUYECKUX TMPOILECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKITW.
['eHeTHUECKHE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJIEHCTBUS «XO3IUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3aKkoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHUPOBaHHEY,
«CrernsieHHOe HacleloBaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoseka», «Kapuotun apozodpuinby, «KapuoTum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoJelb JUIsl  JIEMOHCTPAIlMM  3aKOHOB  €IMHOO0Opa3us
rUOpUIOB TIEPBOTO TOKOJICHUS M PACHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJECIb JJIA
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAaHUS IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MuKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUS Yy APO30(PHITBI».

IIpakTnueckass pa6ora  «/3ydyeHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKPEIIMBAHUSA Y TPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiicTBue reHOTHMIA W cpenbl npu  ¢GopmMupoBaHMU (peHoTHMA.
N3MeHYnBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJUUYECTBEHHBIC MPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBEHHAS.

Moaudukanuonnass U3MEeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON n3MeHunBocTH. HopMa peaknuu npusHaka. BapuanmoHHbIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAs U3MEHUYUBOCTH. CBOMCTBA FT€HOTUIMMYECKON N3MEHUYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTHh. Mei03 M TOJIOBOM IPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OJTHOr0 BUIA.

MyTanmonHas M3MEHYMBOCTh. BuUIBI MyTaluii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  WHAYUUPOBAHHBIE MyTaluu. SaepHble U
HUTOIUIa3MaTHYeckue myTanuu. CoMaTUYeCKUE U TMOJIOBble MyTaluu. IIpuyunHbI
BO3HUKHOBEHUS MyTalmuid. MyTareHbl W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHo u3MenunBoctd (H.W. BaBunoB). BuesnepHas W3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEeMUYeCKUX akmopos 8
HAC1e008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranucen, H. 1. Basuios.

Tabmuiet u cxeMbl: «Bugael  um3meHumBoCcTHY, «MoauduKalMOHHAS
U3MCHYHUBOCTHY, «KomOnHaTnBHas W3MECHYHUBOCTHY, «Meiosy,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00IeBaHUS YeI0BEeKa», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOApHbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpoTtorpadum) >KUBOTHBIX C Pa3TUIHBIMUA BHIaMH N3MEHUHNBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y Apo3oduiasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapruotun uyenoBeka. MexayHapoAaHas HporpamMma HCCIENOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs  TEHETUKH  YEJOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIJE C OMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPEeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIeTKU. [loHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpYKaroleh cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUsIM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS T€HETUKH
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHMS UETOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cestekuusi OpraHu3MoB

JomMecTukanuss W CeJeKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTHUKALIMH.
VYuenue H. W. BaBunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTeHUM. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTMYECKMX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTHh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON paboThl. McKycCcTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcneiTanue
npousBoauTeNied MO MmOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJ  CEJEKIMOHHOM  paboThl.
PanuanOHHBIN U XUMUYECKUNW MYyTareHe3 Kak UCTOYHUK MYyTalUil y KyJIbTYPHBIX



dbopm opranu3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOIOB
pexomOunanTHbIX JJHK mi1st momydenus ucxoqHoro Matepuana st CEJIEKIIHH.

[Tomyuenue MTOJTUTLIIOUIOB. BryTtpuBnnoBas THOpUIN3AIINS.
brnu3kopoACcTBEHHOE — CKpellMBaHWEe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, Wid ayTopuauHr. I'erepo3uc u ero mnpuuuHbl. Mcmnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudbpunuszauus. [Ipeogonenue Oecruiogus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUMN U KUBOTHBIX. «3enéHas
pesonioyusy.

CoxpaHeHre U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUH H
UX JUKUX pOAMYEH I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpanenue u  ynpaeieHue
2eHemUYeCKUMU pPecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yenax YIVHUeHUs CYyueCmeyiomux U co30anusl HO8blX HOpPooO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvlx uoell U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpanumn

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

Tabnuubl u cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00Pa3usi KYJIbTYpPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHUYMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rudbpuauzanusy, «MyTtaresesy.

JlabopaTopHasi padora «3yyeHrue COpTOB KyJIbTYPHBIX PACTEHUN U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHuN».

IKcKypceusi «OCHOBHBIE METOAbI W JOCTHUKCHHSI CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOUCTIBITATENLHBIN y4aCcTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHH, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBbI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX  IPOIYKTOB,
BUHOJEnHe. Mukpoouonoruyeckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMl U MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IEJIbIO MOJYUYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHYECKHUE Y TH.



Kierounasa unxeHepus. MeTonsl KyJbTypbl KIETOK M TKaHEW PACTECHUU H
KUBOTHBIX. Kpuobanku. ComaTtudeckass ruOpuAu3alUs W  COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CeJlEKUUH pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWLIEKIETOK U KJIOHHUPOBAHUE KUBOTHBIX. METOA TpaHCIUIAHTALMH SJI€P KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHbix JITHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss W = NEPCHEKTUBBI  XPOMOCOMHOM M TI'€HHOM  MH)KCHEPHH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON NHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas mudponas meaununa. [11P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUHM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICHOJIB30BaHHE CTBOJIOBBIX
KieTok. TapretHas Ttepanusi paka. 3D-Omoumkenepus mansg  pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEAUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreuyeHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-comepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabnuubl u cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
POU3BOJCTBEY, «KiteTouHas nHxkeHepus», «I eHHass HUHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUH.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKUCIBIX TPOLYKTOBY.

IKCKypcusi «DbHOTEXHONOTMS — BaXHEWINAs IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxneHue W pa3sBuTHE IBOJIOLMOHHBIX NpeACTABJICHHUN B
omnosioruu

OpomononHas Teopust Y. JlapBuHa. Ilpeanochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aestenbHocTh Y. [{apBuHa.

JIBrKy11Me Cuitbl 3BOJTIOLMH BUAOB 110 Y. J[apBHHY (BbICOKasi HHTEHCUBHOCTh
pa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmiienne cunTeTnueckor Tteopun sBoonuu (CTDJ). Hedtpanbhas
teopusi sBomonuu. CoBpeMeHHas JBOJIOIMOHHAs Ouoyiorusa. 3HayeHUe
HBOJIIOLIMOHHOW T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdeMoHCcTpaMuA

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

Tabmuubr u cxembl: «Cucrema sxuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nytemectBus Y. lapsunay, «Haxonku Y. lapsuna», «®opmbl 60psObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JABMXKYIIUX CHJ SBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMyJALMH KaK »3JIEMEHTapHOE »HBOJIIOLIMOHHOE SBJICHHE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOpbl (ABUXKYIIME CHIJIbI) HBOIIONMH. MyTallMOHHBIH
npouecc. KomOunaTuBHas wu3MeHuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B monmymsanusx. Oddekr
ocHOBaTensd. JIggexm Oymuinounoco zoprviuwika. CHUdCEHUE 2eHemuiecKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opetigha cenog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuu.  M3onsuus  mOMyJISLMi:
reorpadudeckas (mpocTpaHCTBEHHAs ), OMoIoTHYecKast (PENPOyKTUBHAS).

EctecTBeHHbIil 0oTOOp — HampaBisiomuii ¢akrop sBomonud. DopMmbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(mm3pyntuBHbIi). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tpucnoco0AeHHOCT,  OPraHU3MOB  KaK  pe3yjibTaT  MHKPOIBOJIOLHMH.
Bo3HukHOBeHHE ~ MpUCNOCOOTIEHWH y  opranm3MoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocoOieHnit y opraHu3MoB: MOp(OIOTrHYECKue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xkpurepum u cTpykTypa. BumooOpazoBanme Kak pe3yiabTaT
MUKpPOAIBOIOIMHU. M3omsius — kimodeBor (akTop BumgooOpazoBanusa. Ilytu u
CIIoCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE (monuIIonIM3anus,
rubpuanzans). JIuTenbHOCTh 3BOIIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS MApa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUSI YCTOMUYMBOCTH K @HTUOMOTHUKAM M CIIOCOOBI
OOpBOBI C HEM.

JdeMoHCTpaIMuK

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

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironHas
CTPYKTypa BUAa», «Cxema MposiBJIEHUs 3aKoHa Xapan—BaiinOepray, «/Bumxymme
CWJIbl ABOJIIOLIUN», «IDKOJIOTMYECKass M30JSAUUs MONYJSAUUA CeBaHCKOW (popemnmy,
«['eorpapuueckass M307AUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
Jaypckoi», «IIomyIsiiuoHHbIE BOIHBI YUCIEHHOCTH XUITHUKOB U XKEPTB», «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHUEY,
«MBaycrpranbaelii Menanu3m», «/KuBble uckonaemsbie», «[IokpoBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrnocoObl BuaooOpa3zoBaHus», «l'eorpaduueckoe BHUI000pazoBaHUE
TPEX BUAOB JaHABIIICH», «IKOJIOIMYECKOE BUI000PA30BAHUE BHUIOB CHHUID),
«ITomumnonasl pacteHuit», «KamyctHo-peneunsiii ruOpu.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUM, dYydesla NTUI[ U 3Bepei
pa3HBIX BHJIOB, TrepOapuM pacTeHUW OJM3KUX BUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJI).

JlaGopaTtopnass  pabora  «llpucmocoOneHuss  OpraHu3sMOB M HUX
OTHOCHUTEJIbHAS LIEIECO00Pa3HOCThY.

JlaGopaTtopnasi paGora «CpaBHeHHWE BHIOB IO MOP(OIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  M3yueHHS MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: HBomoiuu. IlepexonHeie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Meronpl u3ydeHus s3Boironuu. CpaBHeHHe (GIOpbl U
dbayHbl MaTepuKoB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
SHAEMUKHU U PEJIUKTHIL.



OMOpPHUONOrHYECKHe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YUEHUS
IBOMIOLMHU. ['€HEeTHYeCKuEe MEXaHU3Mbl 3BOJIOLMH OHTOI€HE3a M IOSBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl M araBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (PUIOT€HETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTalli{ U 3BOJIIOLIUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

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

Tabmunpl u cxembl: «OUIOTCHETUYECKUIN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedans»,  «Punuodutsr»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emiun», «pei) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTUYHBIE OpraHb, «PyIHMMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaIIpaBJIEHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI’KU TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpenCTaBlICHUs O 3apPOKIEHUU KU3HU (KPEAlMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apO’KICHUS KU3HU U €€ ONpOBEpKeHKE ornbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIIOTHA.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckas) SBOJIOINUSA. XHUMHUYECKas OdBOJIONUSA. AOWOTEHHBIA CHHTE3
OpraHnyeckux BemecTB u3 Heoprannudeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue monuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. M.
Omnapwuna, TunoTe3a nepBuyHOro Oyinpona JIx. XomnaeitHa, reHeTUYeCKasi TUOTe3a
I'. Ménnepa. PubGozumsl (T. Yek) m rumorteza «wvmupa PHK» V. T'mnbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emuin M Meroasl €€ wu3zydeHHs. VIcKomaemble OpPraHMYECKHE
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass U aOCOIIOTHAs
rEOXPOHOJIOTHUS. ['€0XpOHOIOrHYEeCcKast IKaJIa: 30HBL, 3pbl, HEPHOBL, SITOXH.



HauvanbHbie 3Tanbl opraHudeckord »sBoaonud. llosgBieHune u 3BOIOLUA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKH KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKIACHHUE
BUpPYCOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMH BbICIINX pacTeHU. OCHOBHBIE apOMOPGO3bI
pactenud. Beixonm pactenuii Ha cymry. IlosiBieHHE CHOpPOBBIX pPACTEHUUW W
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE LBETKOBBIX
pPaCTCHUMN.

OCHOBHBIE€ ATalbl 3BOJIONUHU >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(hO3bl
KUBOTHBIX. Benjnckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOJIOLUS MTO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. [IporncxoxaeHrne MICKONMUTAOUIMX U
ntui. [lpunuun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMj€e MO 3paM U MepuoAaM: apxeu, MpOoTEpO30M,
najgeo30i, Me3030M, KaitHo30¥. OOm@as xapakTepucThka KiuMara U
reoJoruyeckux mpoueccoB. [losiBIeHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCcloBUs U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(eEpHl.

MaccoBbie BBIMUPAHHSI — SKOJIOTMYECKUE KPU3UCHI Ipouuioro. [IpuyuHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenusi 6Mopa3HO0Opa3us Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema omnbita @. Penny», «Cxema onsbita JI. [lactepa mo
M3YUYCHHUIO CaMO3apoXKJIeHUs Xu3HW», «Cxema ombita C. Mwmmuiepa, I'. FOpu»,
«JTanbl ~ HEOPraHWYECKOW  H3BONIOUUN», «['€OXpoHOJIOrMYecKass — IIKajay,
«HauanpHble 3Tarbl OPraHUYECKO IBOIONUNY», «CxeMa 00pa3oBaHUS dYKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHUe BHUpPYCay,
«Apomopdosel  pacteHuit», «PuHnOGUTH», «OIHOKIETOYHBIE BOJOPOCIHY,
«MHOTOKJIETOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHul», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbeY,
«IInockue 4EPBUY, «UEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou ape», «Pa3BUTHE )KU3HU B NMPOTEPO3OMCKOU dpe», «Pa3zButue Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPTaHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHU pa3IMYHBIX OTHAENOB, KOJJICKIIMH
HAaCEKOMBIX, BJIAKHBIC IIPENApPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UIJIOKOKMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydellda NTULl W 3BEpeu,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMbIX, MYJISI)KA OpPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sa0oparopHas paGora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydennro abMOreHHOTO CHHTE3a OPraHUYECKUX COCTUHEHH B
NEepBUYHON aTMocepey.

JlabopatopHass padora «/I3ydyeHHE M OINHCAaHHE MCKOMAEMBIX OCTaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydyeHne OCOOCHHOCTEW CTPOCHUSI pPaCTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «3yueHre oCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pasznensl n 3agaun anTpononoruu. MeTo1bl aHTPOIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurmnosHsle
BO33peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEJIOBEKA.
CBuzeTenscTBa  CXOJACTBA  YEJIOBEKA € JKMBOTHBIMU:  CPaBHMUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTUYECKHE, bU310JI0r0-OMOXUMHUECKHUE,
noBesieHueckre. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOX0XKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHe roJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrkymiue cuiibl ((pakTOpbl) aHTPOIOreHe3a: OUOJIOTMYECKUE, COLIMANIbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBeKOOOpa3Hbie O00E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE MTOHTHIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsiH U
JoJed. ABCTPAJIONUTEKU — ABYHOTHE MPEAKHU JOJeH. YemoBeK yMelblil, epBbIe
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIKOJAEH
3a mpenensl  Adpuku. YenoBek reiaenbOeprckuil — 00OMmME  MPENoK
HEaHJIEPTAJIbCKOTO YEJIOBEKA U YEJIOBEKAa Pa3yMHOI0. YeloBeK HEaHAEePTAIbCKUAN
KaKk BHJ JIFOJEH XOJOAHOTO KJIMMaTa. YeloBEeK pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKHMI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TasieoreneTrka v najeoreHOMHUKa.



OBOMIONMS COBPEMEHHOTO 4YelloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTanMoHHBIN mpouecc W noauMop@usM. [lomyssiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(PpQPeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. [loHdarue o pace. bosblume pacel: €BponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWIHAsS
(a3maTcko-aMepuKaHCcKas). Bpemss M myTu paccelieHHs 4YeJoBeKa IO IUIAHETE.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpYKAroUIeH Cpebl.
Bnusnue reorpadguueckoil cpeapl u Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexaucuviuiiHapabpie MeTolbl B (usnueckodt  (OMOJOTHMYECKON)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLUH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanumn

[Toptpersr: Y. lapBun, JI. JIuku, 5. . Pornnckuii, M. M. I'epacumos.

Tabnuibl u cxembl: «MeToJIbl aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHBI», «CKeNeT dYeloBeKa M CKEJNeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbBDY, «J|BUXKYIIIUE CUIIBI aHTPOIIOTEHE3aY, « IBOJIIOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABCTpajlonutek», «UYenoBek  ymenwii», «YenoBek
NPSIMOXOAIINIY, «JleHncoBckui yenoBek» «Heanaepransupy, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITambl SBOJIOLUHN YEIOBEKa», «Packl UeloBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB 4YeloBeKa, penpoaykuuu (ororpadum) kapTuH C
MUQOJIOTHYECKUMU U OHUOJICUCKUMH CIOKETAaMH TPOUCXOXKICHUS YEJIOBEKa,
dboTorpaduu Hax0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena 4YeJOoBE€Ka M ueperna IIUMMIIAH3€, MOJIeNIb KHUCTH YEJIOBEKAa U KHUCTHU
HIMMIIaH3€, MOJEIIH TOPCa MPEAKOB YEIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEH CTPOEHHUS CKeJeTa
YeJIOBEKa, CBA3AHHBIX C MPAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pa3Butue 3kojorud B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.



Metoasl sxonoruu. IloneBbie HaOmoneHUsA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble W JnabopatopHble. MoJenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaroIIEH CpeJibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€M 4esnoBedecTBa ¢ Npupojod. dopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

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

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEH CPEIbI».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nencTBus. Kiaccupukanms
HKOJIOTHYECKUX (PAKTOPOB: aOMOTHUECKUE, OMOTHYECKUE, aHTPOIIOreHHbIe. O01ne
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuid axrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOIO CHEKTpa Ha OPraHu3Mbl. DKOJIOTHYECKUE TPYMIIbI
pacTeHUN M JKUBOTHBIX II0 OTHOIICHHIO K cCBeTy. CUTHaJIbHAas poOJIb CBETA.
doTonepruoausM.

Temmneparypa kak oskojorumdeckuid (axrop. [eiicTBue TemrepaTypbl Ha
opraHusMbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
HoJIIepKaHuIo0 BoJHOTo OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rilyOMHHasT  TOMANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumMuyeckue
0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOUHbBIE H
roJM4yHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O >KU3HEHHOW (Qopme.
XKuznennsle pOpMbI pacTEHUM: AepEBbs, KYCTAPHUKU, KYCTAPHUUIKU, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OMOHTBI, a3POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HMU.

buotnueckune bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaJu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopuueckue, Gadpudeckue). 3HAYCHUE
OMOTHYECKUX B3aWMMOJCUCTBUNM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYECHUS.

JdeMoHCcTpaMuA

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIHI KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEerIOKpOBHbIC
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «Du3nonornueckue amanTaiuu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHuU3MOB», «bBHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«JKOCHUCTEMA MUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jecay, «llenn
NUTaHUSY, «XulHuuecTBoy, «llapasutuzm», «KoukypeHuus», «CumMOnosy,
«KommeHcanuzmy.

O6opynoBanue: repbapud pacTEHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIIUSHUIO Pa3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTECHUM, CBETOJIOOUBBLIC, TCHEIIOOWBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUH, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMUA KUBOTHBIX, OOUTAIONIUX B Pa3HBIX cpeaax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HU, repOapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3IUYHBIX >KM3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIMX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BJIUSTHUIO CBETAY.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMHUYECKHE OCOOCHHOCTH paCTECHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rusi BUAOB U MOILYJISA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Tonmymsimuss ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelbl, (PU3NIECKUX 6ApbEpPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUU TPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeIM MOMYJAIUU: YHUCIEHHOCTb, ILUIOTHOCTD,



BO3pDaCTHAas M IIOJIOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTHU TOIMYJISIUHN.
JvHamuka nonyisiuuu U €€ peryyanus. bHOTHYeCKUi MOTEHUHAN MOIMYJISIUU.
MopaennupoBaHue JUHAMUKU NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MTOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUIOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huiie Bujaa. MectooOutanue. MHoromepHas
MoJenb dKosiornueckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIH.

Bun kak cucrema nomynsuuid. Apeansl BHIOB. BHABI M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJICHUS WU MUrpaluid >KUBOTHBIX. buosormueckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpanumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «IKOJIOTHYECKHUE XapAKTEPUCTUKU TMOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mHomyiasiuun», «Bo3pacTHble  NHpaMuabl
nonysinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IuYHBIMU
opranuzmammn», «Mogenb 3xonorudyeckoit Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUN KUBOTHBIX.

Jlabopatopuass  padora  «[lpucnocoOnenuss CceMsH  pacTeHHH K
PacCeNICHUIO».

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBA3U MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak otkpbitas cuctema (A. Jx. Tencnu). dyHKMOHATBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: IMPOAYLEHThl, KOHCYMEHTHI, PEIYILEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBsl U Wbl B 3kocucTeMax. KpyroBopot BeleCcTB U NMOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaMU/IbI YK CEN, OMOMAaCcChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcunoe cooOriectBo. bropasnoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



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

AHTpONOre€HHBbIE HKOCUCTEMBI. ATrposKocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
diopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormdeckoe wu
X035 CTBEHHOE 3HAUECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUpOBanuu sxkocucmem. IIepeHOC PHEPTHUU U BEIICCTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHA.

Mexanuzmoi 8030elicmaus 3GepA3HEHULl PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMBUs.
MeTom00THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauun
[Toptper: A. JIx. TeHncnu.
Tabmunpr  u cxembl:  «CrpykTypa  OuoueHo3a»,  «OKOocHCTEMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
IPYIIbl OPTAaHU3MOB B JKOCHCTEME», «KpyroBOpOT BEIIECTB B JKOCUCTEME),
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas nupamuia OMOMACChly, «IKOJIOTHUECKasi MUpaMua SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9Kocucrema 03epay», «ArpoueHos», «KpyroBopor BElIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

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

IIpakTnueckas padora «/3yduenue u onvucanue ypo03KOCUCTEMBD».

JlaGopaTopnasi pabora «l3yueHue pazHOOOpa3usi MEJIKUX IOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX 3KOCUCTEMAX).

IKCKYypcHusi «DKCKypCHUsl B TUIIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsiK,
CIbHUK, Ha CYXOJ0JIbHBIN UM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha MMojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmennanerapHass o0ojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CYILECTBOBaJIA KM3Hb. PazBuTHe npeacraBieHuil o ornocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uochepe. Ob6mactu 6mocdepsr u e€ coctas. Kupoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChepbl Kak
rio6abHOM PK0cHCcTeMBb. JMHamudeckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIECTB U OMOT€OXUMHUYECKUE HUKIbI (yrieposa, a3oTa). PUTMHUYHOCTD siBIEHUN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. IlonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U IMIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOIMYECKHUE JIeca, BHICOKOTOPhs. Kinmar, pacTUTeNbHBIN U 5KUBOTHBIN
MHUpP OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

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

Tabmuubl u cxemsl: «I'eocdepsl 3emnm», «KpyroBopoT azoTa B mpuUpone»,
«KpyroBopoT yriepoga B mipupone», «KpyroBopoT KucIopoja B TPHUPOJIE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHble OMOMBbI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanusiii gec», «ILIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii jiecy.

O6opynoBaHue: repoapun pacTEHUM pa3HbIX OMOMOB, KOJIJIEKIIMH YKUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0OLIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHE YeloBEKa Ha
ouochepy. 3arpssHeHne Bo3AymHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnousbsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPacCTUTENILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOBIL.
Kpacasie xHuru. Oco0o oxpansemblie npupoansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHBIC TPHUHIUIIBI YCTOWYMBOTO PA3BUTHSI UEJIOBEUECTBA W TMPUPOJIBI.
PanvonanbHOE  MPUPOJONOJB30BAaHUE M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emin. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSTHBIEC OCIEACTBHSL.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnvlie ungopmayuonnsvie cucmemsi, obecneuusarowue 0o0Cmyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoBbl



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

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arps3HeHHE  aTMocepbl»,  «3arps3HeHue
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdext», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWHW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @eneparuu, KpacHoit KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOTHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U TIPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIECHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpEACNCHUI0, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  Npa8oOCO3HAHUA  DKOJIOTHUYECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UumMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHON JEATEILHOCTH B COOTBETCTBUH C
TPAAULIUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIUMU JIMYHOCTH, MNaTpPUOTU3MA U
YBaXKEHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJCHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYKaIoUIEN cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIHUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMKM 00YYaIOIIErocs: Kak akTUBHOTO U
OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMPU CO3JIaHUU
Y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENBHBIX 3a/1a4, BBIMOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE YYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSMHU, KYJIbTYPHBIMH IICHHOCTSMH U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB MPHU OOCYXJCHUU CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHol, ropmoctm 3a CBOM Kpad, CBOKWO PoauHy, CBOM S3BIK U KYJIbTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MIPUPOJIHOMY HACHEAUIO U MAMSTHUKAM IPUPOJIbI,
JTOCTUXEHUsSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

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

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHUE IYXOBHBIX LIECHHOCTEHW POCCUMCKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSCH HA MOPATHLHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

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

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

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



TOTOBHOCTh K CAMOBBIPDQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

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

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJIEHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYalHsIX, YTPOKAIOIIHUX 3J0OPOBbIO U KU3HU JIFOACH;

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

6) Tpy10BOr0 BOCIIMTAHMSI:

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

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTHYECKOW M COLMAIBHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATBbHON JEesATENIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  peaaru30BbIBATh
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXHBIX ITOCJIEICTBHMA  JUIS
OKPYKaIOIIEN CPEIbl;

OCO3HAaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpPETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU pPELICHUU TNpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE  HENpUITHUE JCUCTBUM, NPUHOCIIIMX BpEd  OKPYXKaKOLIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJATOMPHUITHBIE HKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHUECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHsSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSL HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM WM YMTATEIBCKOW KYJbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U TIO3HAHUS MUPA;

MOHMMAaHUE chneru@UuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
dbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MO3HAHMHM NPUPOAHBIX 3aKOHOMEPHOCTEH M pEUIEHUH MpodiieM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJIOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MMOMCKA MyTEe BBIXOAA U3 III00AJTBHBIX SKOJOTUYECKUX MPOOJIEM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUS OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYyYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMO
IPU U3y4YCHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIOJNIb30BaTh MOJy4yaeMble 3HAHUS I aHaiu3a U
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS JIJIS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHWE LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYILIECTBIISAThH
MPOEKTHYIO M UCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENpPEepPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTUHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METAINIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAaYMMble i1 (OPMHUPOBAHUS MHUPOBO33PECHHUS OOYYAIOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeNU(PUKY METOJO0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, Hay4HbIH (paKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, JOKCIEPUMEHT W  JApYyrue);
YHUBEpCaIbHBIC Yy4YeOHBIC MeWcTBHS (TO03HABATENbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
FPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYalolIUXCs; CIHOCOOHOCTH
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCAJbHble y4ueOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOyuwatonierocss OyayT c(OpMUPOBaHbl I103HABATEIbHbBIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbBIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISATUBHBIC YHUBEpCAIbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHas
NEeATEIbHOCTb.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKAaTh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE eiiCTBUSI:

CaMOCTOATENbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaAIIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MTOHATHUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETSAMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PAaCCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIBI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TaKK€  MNPOTHUBOPEUMI  Pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIW3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIEICTBUN ACSITENTbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCJOBHSX  PEalbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHus npoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PELICHUsI IPAKTUYECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HaHWs, €ro WHTEpIpEeTaluy, MPeoOpPa30BaHUI0O W TMPUMEHEHHIO B y4eOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPU CO3JaHUH YU€OHBIX M COITMAIbHBIX MIPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIAJE€Th HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (OpPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIIbHOCTH U )KU3HEHHBIX CUTYAIIUsX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEUICHHs 3aJaud  pPe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTh IEJICHANIPABICHHBIN TMOUCK TEpPEeHOCa CPEICTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAaHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO 00JacTu
KU3HECSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 001acTei;

BBIIBUTATh HOBBIE HJIEW, TMpeJiaraTh OPUTHHAIBHBIC MOIXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 331a49H, TOTYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTepaTrype, OHOJOTMYECKUX CIIOBapsAX U
CIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3HPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (DOPM MPEACTABICHHS, KPUTUIECKHA OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIHpPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBIIOJHEHUSI yU4eOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGpopmaruu (cxeMbl, rpauku, TUarpaMmbl, TaOJUIIBI, PUCYHKU
H Ipyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HAaKU W CHUMBOJBI, (HOpPMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpa3oBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIATH KOMMYHHUKAIIMHA BO BeeX cepax KU3HHU, aKTUBHO y4aCTBOBATh
B JMAQJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIBHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIMNA JPYTHX y4aCTHUKOB
JManora Wik JUCKYCCUN);

pacmo3HaBaTh HeBepOaldbHBIE CpPEICTBAa OOIICHHUS, MOHUMAaTh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HaAMEPEHUs IPYTUX JIIOJICH, IPOSBIIATh YBAKUTEIHHOE OTHOIIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHJAHOW W WHIWBUIyaIbHON
paboThI IpH pelIeHUU OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YyIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHM C y4&€TOM OOIINX
WHTEPECOB M BO3MOKHOCTEH KaXIOTO YieHa KOJUICKTUBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO0 YYAaCTHMKAa KOMAaH[bl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJafieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HA OCHOBE OHOJIOTMUECKUX 3HAHUW IIEJIEBBIE M CMBICIOBbBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M IOCTYIIKax IO OTHOLIEHHIO K KMBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYXKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbLHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAHULIMK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQIIEKCUH JJIsi OLEHKU CUTYyalllud, BHIOOpa
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHaIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsATHE CeOsl ¥ APYTUX:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTAaTKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3yabTaThl OCBOCHHUSI COJEpPX aHUS Y4eOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOecledYeHue
npobuapHOro  o0yueHus  oOydaromuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMH HaYyYHBIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETALNN U MPEe0Opa30BaHUIO 3HAHUM, BUABI AEATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3yiabTaThl MPEICTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHoro mnpeamera «buonorus» B 10
Kacce NOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJieM  palMroOHAJIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OnoorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHas TeOpHs
HacnencteeHHoctn T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOTOOOpa3usi ¥  MPOUCXOXKIACHUS  KyJIbTYPHBIX  pacTeHHWil),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAMH HAyYHOrO TO3HAHUS, HCIOJb3yEeMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/IeHNE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOIMUECKHUX
IPOIIECCOB: OOMEHA BEHIECTB (METa0OJIM3M), MPEBPALLICHUSI YHEPTUH, OPOKECHHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HWHJIMBUIYaJBbHOTO  PAa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEICTBHSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB y pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMH, MEXAY CHUCTEMaMH OPraHoB W MX (QYHKUUSMH, MEXAY dSTanaMu
oOMeHa BeIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
(dbaxkTOopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTJIMUYMUTEIbHBIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIB30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBIISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUe padoThl, COOIHOAATH
npaBuia npu padboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHME BBIIBUraTh THUIOTE3bl, MPOBEPIATh MX OKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GoOpMyIupys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
PE3YNIBbTaThI U JCNaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HCCIIEIOBATEIILCKONM paboTe 1Mo OHoJIOruw,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze IIKOJBbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusx;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosormd ¥ MeAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HANPABICHHOE M3MEHEHHWE T'€HOMa M CO3JIaHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESITEIBHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO03SICTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIrAyOasTh MO3HABATEIbHBIN
WHTEpEC, HANIPaBJICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Npodeccun u
MPOJOJDKEHNE OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenmMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPaKATh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJU OHOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPHUPOJABI M PEIICHUH SKOJIOTHYECKHUX
npoOJeM 4YeloBEeuecTBa, a TaKKe B PEUNIEHMH BOIPOCOB PALMOHAIBHOTO
PUPOOIIOIL30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKJIIOYAET
ONpENENEeHUs] W TOHMMAaHHWE CYIIHOCTH OCHOBOIIOJAralIInuX OUOJIOTHYECKUX
TEPMUHOB W MOHATUH (BHI, 3KocucTeMa, Ouocdepa), OMOJOTMYECKUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Bomtouuu, B.M. Bepuanackoro — o
ouocdepe), 3akoHbl (reHeTrndeckoro paBHoBecus [x. Xapau u B. BaitnOepra,
3apoapiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTUYECKON MHpaMUJIbl JHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHUE  BJIaJ€Th  OCHOBHBIMM  METOJAAaMU  HAYyYHOTO  IMO3HaHUS,
UCITIOJIb3YEMbIMH B OMOJIOTUYECKUX UCCIIETOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, ABUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOro u CUMITIaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABMKYIITUX CHJI SBOJIONUY HA T€HO(OH I TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U NIOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBA3M MEXAY MpOIECCaMU HBOJIIOIUH,
JBIKYIIMMH CUJIAMH aHTPONOreHe3a, KOMIIOHEHTaAMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMUYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpelie OOMTaHWs, aOMOTUYECKUX M OUMOTHYECKHUX



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

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIs J0Ka3aTeIbCTBAa POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHUSI IPUPOJIBI M YEJIOBEUECTBA;

yMEHHUE peniaTb OMOJIOTUYECKUE 3aa4, BISABISITh TPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIETYEMbIMU OMOJOTUYECKUMH MPOIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHE pabdOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpYs Ielb HCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHE Yy4acTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATH  MOJYYCHHbIE  pe3yJbTaThl Ha  YYEHUYECKHUX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
U YEIIOBEYECKUX pac, O MPUUYMHAX, MOCIEICTBHIX W CHOco0ax MpeAoTBpaIIeHUs
ri100aabHbIX M3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayiiell mpodeccHoHaTbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIOIH30BAHMSI, MEAUIINHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETCPUHAPHH, CEIbCKOTO XO3AWCTBa, IHIIEBOMN
MIPOMBITIUICHHOCTH, YTIYyOJIATh TIO03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud W MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuectBo yacos 1K TPOHHbIE CHnuCcoK UTOTOBBIX Crnioco0 o1ieHKH
Ne ' Haumenonanme (wndpoBbIc) TJIAaHUPYEMBIX HUTOTOBBIX
n/ pa3aejioB U TEM Bcer KoHTpoabHbI IpakTnyeckn 0BpazoBaTEIbH pe3yJIbTaTOB C MJITAHUPYEMBIX
I IporpamMmel Y e paboThbI e paboTel bie pecype YKa3aHHUEM JTaloB UX pe3yJIbTaToB
(dbopmMupoBaHUS
[ToBTOpEHUE bubnmorexa [[OK  chopMupoBaHHOCTH YcrHblil onpoc
Marepuaia 3HAaHUW O CTPOECHUU U Pemenne
MIpeIbLIYIIHNX 15 (GyHKIUSAX OpraHuzMa MPAKTHKO-
pasacinon YelloBeKa OPUEHTUPOBAHHBIX
3a/1a4y
bubnunorexka HIOK | chopmupoBaHHOCTH VYeTHBII onpoc
3HaHUW 0 MecTe U ponu | Pemenue
OMOJIOTHH B cUCTEME HPAKTHKO-
€CTECTBEHHBIX HayK, B OpPUEHTUPOBAHHBIX
¢dbopMupoBaHUU 3a1a4
buonorus kak 1 €CTECTBEHHO-HAYYHOI
Hayka KapTUHBI MUPA, B
MO3HAHUH 3aKOHOB
MIPUPOJIBI ¥ PEIICHUN
npoOem
parroHaIbHOTO
MPUPOIOTOIB30BAHUS
butbmmoreka [IOK | BmageHue cucreMoit Pemenue
KHBBIE CHOTEMEL 6I/IOJ'IOEI/I'—ICCKI/IX MIPaKTUYECKUX
A — 2 3HAHUH, KOTOpast 3a1a4y
BKJIIOYAET:

OCHOBOIIOJIararoIme




OHUOIOrnYecKue
TEPMUHBI U TIOHATHS

buonorus xierku

0.5

bubnuoreka [IOK

BJIAJICHUE CUCTEMOM
OMOIOTUYECKHIX
3HaHUH, KOTOpas
BKJTIOYAET:
OCHOBOTIOJIAT AI0IINE
OMOJIOTHYECKHE
TEPMHHBI ¥ TIOHSATHUS
(>KU3Hb, KJIETKA,
OpTraHu3M, METa0OJIU3M,
roMeocTas,
CaMOpEeTyJISIIHS,
CaMOBOCIIPOU3BEICHHE,
HACJIEICTBEHHOCTb,
W3MEHYUBOCTb, POCT U
pa3BUTHE),
OMOIOTHYeCKHEe TEOPUU
(xnerounas teopus T.
[IIranna, M.
[neiinena)

TectupoBanue
Pemenue
IPAKTUYECKUX
3a1a4
IPAKTHYECKas
paborta

5

XuMuueckas
OpraHu3aIus
KJIETKH

10

bu6mmorexa [IOK

YMEHHE YCTaHABIINBATh
B3aMMOCBSI3H MEXKAY
OpraHOMJAaMH KJIETKH U
ux pyHKUMAMH,
CTPOEHHEM KJIETOK
pPa3HBIX TKAHEN U UX
(GYHKIHAMU, MEXIY
OpraHaMH U CUCTEMaMHU
OpPraHOB y PaCTEHUH,
YKUBOTHBIX U YEJIOBEKA

[IpakTrueckas
pabota




1 uX QyHKIUSIMH,
MEXy CUCTEMaMHU
OpPraHOB U UX
GYHKIHAMU, MEXKTY
sTanamu ooOMeHa
BEIIECTB, dTallaMu
KJIETOYHOTO IUKJIA U
KU3HEHHBIX ITUKJIOB
OpPTaHU3MOB, dTallaMH
AMOPHOHAIILHOTO
pa3BUTHS, TCHOTUIIOM U
(heHoTumoOM,
(heHoTUTIOM 1
(hakTopaMu cpeIbl
obutanus

Crtpoenue u
GyHKIMH KIETKA

bu6mmoreka [IOK

BJIaJIEHHE OCHOBHBIMHU
METO/IaMU HAYYHOTO
MO3HAHUS,
UCIIOJIb3YEMBIX B
OMOJIOTHYECKUX
HCCIEN0BAHUAX JKUBBIX
00BEKTOB (ONHUCaHUE,
M3MepeHue,
HaOJII0IeHNE,
9KCIIEPUMEHT); yMEHHE
BBIJEIATH
CYIIIECTBEHHBIE
MPU3HAKH: BUPYCOB,
KJICTOK TIPOKApUOT U

[IpakTrueckas
pabota

Pemenue 3amau

TectupoBanue




7

OOMeH BEIIECTB
Y TIpEeBpAIICHHE
3HepFI/II/I B KJICTKEC

9YKapHOT,
OJTHOKJIETOYHBIX U
MHOT'OKJICTOYHBIX
OpPraHUu3MOB, B TOM
qyucie 0aKTepuid,
rpubOB, pacTeHUH,
KUBOTHBIX U YEJIOBEKa,
CTPOEHUS OPTAHOB U
CHCTEM OpraHOB
pacTeHui, )KUBOTHBIX,
YeJI0BEKa, MPOLIECCOB
KHU3HEeATeIbHOCTH,
IPOTEKAIOIUX B
OpraHu3Max pacTeHuH,
KUBOTHBIX U 4EJIOBEKA,
OMOJOTrUYECKUX
MIPOLIECCOB

bu6nmoreka [JOK

YMEHUE BBIACTATD
CYIIIECTBEHHbIE
HPU3HAKH
OMOJIOTUYECKUX
MIPOLIECCOB: OOMEHa
BeIeCTB (METab0JIN3M),
MIpEeBpaIEHUs SHEPTHH,
OpOXeHUs,
aBTOTPO(HOTrO U
reTepoTpOPHOro TUIIOB
NUTaHus, POTOCHHTE3A

YceTHBIT onpoc
IIpaxTueckas
pabota




Hacnencrsennas
nHpopManus u
peanmzanus €€ B
KJIETKE

Ku3ueHHBIN
[UKJI KJIIETKA

0.5

1 XEMOCHHTC3a

bu6nmoreka [IOK

YMEHHE BBIICIATh
CYILECTBEHHbBIE
MpPU3HAKU
OMOJIOTHYECKHUX
MIPOLIECCOB: MUTO34,
Meio3a, raMeToreHesa,
aMOpHOreHesa,
[IOCTAIMOPHUOHAIBHOTO
pa3BUTHSA,
pPa3MHOXKEHUS,
WHUBUIYAITBHOTO
pa3BUTHUS OpraHU3Ma
(oHTOTEHE3A),
B3aHMOJCHCTBHUS TSHOB,
reTeposuca,
HCKYCCTBEHHOI'0 0TOOpa

YcrHblii onpoc
[IpakTnueckas
paborta
Pewenune 3anau

bu6nuoreka [IOK

YMEHHE BBIJENATh
CYIIIECTBECHHBIC
NpU3HAKU
OMOJIOTUYECKIX
MPOIIECCOB: MHUTO34,
Melo03a, TaMeTOreHe3a,
aMOpHoreHesa,
MOCTAIMOPHUOHAIIBHOTO
pa3BuTU,
Pa3MHOXKEHUS,
HHIWBHUAYAJIBbHOT'O
pa3BUTHS OpraHU3Ma
(oHTOTEHE3a),
B3aMMOJICHCTBYSI T€HOB,

YceTHBIT onpoc
[IpaxTueckas
pabora
Pemenne 3anau




rereposuca,
HCKYCCTBEHHOI'0 0TOOpa

bubmmoreka [IOK | ymeHue BBIABIATH [IpakTueckas
OTJIMYUTEILHBIC pabota
MPU3HAKU KUBBIX Pewenne
CHCTEM, B TOM YHCJIE NPaKTUYECKUX
pacTeHuii, )KUBOTHBIX U | 33134
YeJI0BEKa; YMEHUE VYeTHBII onpoc
UCIIOJIb30BaTh
Crpoenue u COOTBETCTBYIOILINE
10 byHKINN 17 1.5 apryMeHTHlI,
OpPraHu3MOB OMOJIOTNYECKYIO
TEPMUHOJIOTHIO U
CUMBOJIMKY JJIs
JI0Ka3aTeabCTBa
POJICTBAa OPTaHU3MOB
pasHbIX
CHUCTEMaTHUYECKUX
rpymnmn
bubnnorexka IOK | ymenue ycranasnuBath | [IpakTuueckas
B3aUMOCBSI3H MEXIY pabota
opraHoMjaMy KneTku u | Pelenue
X (YHKLUAMH, TeHETUYECKUX,
PasMHONKEHIE I CTPOCHHEM KICTOK E:HCEETHHX
11 paspuTHe 8 15 pasHbIX TKaHEeH u ux Permerie
(bYHKLIUAMEU, MEXY
OpPraHu3MOB OpraHaMHu H CHCTEMaMI IUTOJIOTHYECKH
X 3a/1a4

OpraHOB y pacTeHUH,
YKUBOTHBIX U YEJIOBEKA
U UX QYHKIUAMH,
MEX]y CHCTeMaMH

VYceTHBIT onpoc




OpPTraHoOB U UX
GYHKIHSIMU, MEXTY
sTanamu ooMeHa
BEIIECTB, dTallaMu
KJICTOYHOTO LIUKJIA U
KH3HCHHBIX IUKIIOB
OpPraHU3MOB, dTallaMu
AMOPHOHAIILHOTO
pa3BUTHSI, TCHOTUIIOM U
(dheHoTHUIIOM,
(hEeHOTHUIIOM U
(dakTopamu cpebl

o0uTaHuS;
bubnuoreka LIOK | ymenue ycranasnuBarh | Ilpaktuueckas
B3aMMOCBSI3U MEX abora
I'enetuka — Y g
JTanaMu CLICHNE
HayKa o
yK SMOPHOHANBHOTO T€HETHUYECKUX,
HacCJIeICTBEHHOCT
12 a 2 05 pasButus, reHoTunom u | PACICTHDIX
un beHoTHnoOM, 3ajad
U3MEHYUBOCTH eHOTHIIOM 1 Pemenne
IIUTOJIOTUIECKU
OpraHu3MOB bakxTopamu cpesbl
5 X 3a/1a4
ObHTaHHA YceTHBIT onpoc
bubnuorexa [IOK | ymeHue ucnosib3oBaTh VYcrHbIil onpoc
COOTBETCTBYIOIIHE TectupoBanue
apryMEHTHI, [IpakTuyeckas
3aKOHOMEpPHOCTH OMOJIOTUYECKYIO pabota
13 HACJIEICTBEHHOCT 10 1 TEPMHUHOJIOTHIO U
u CHUMBOJIMKY JJIs

J0Ka3aT€JIbCTBa
poacTBa OpraHn3mMoOB
Ppa3HbIX




CHUCTCEMATHUYCCKUX
rpyunnn

14

3aKOHOMEPHOCTH
U3MCHYUBOCTHU

bubnuoreka [IOK

yYMEHHE UCIIOJIb30BATh
COOTBETCTBYIOLIHE
apryMeHTBHI,
OMOJIOTUYECKYIO
TEPMHHOJIOTHIO U
CHMBOJTUKY JIJISI
JI0Ka3aTesIbCTBA
POJICTBa OPraHM3MOB
pa3HbIX
CHCTEMaTHUYECKUX

rpymnmn

VYeTHBII onpoc
TectupoBanue
[IpakTrueckas
paborta

15

I'eneTnka
geJI0BEKa

0.5

bu6mmoreka [JOK

YMEHUE BBIIBUTATh
THITOTE3BI, TPOBEPSITH
ux
9KCIEPUMEHTATHHBIMH
CpeacTBaMu,
bopmyaupys LeNb
HCCIIeIOBaHMS,
aHaAJIM3UPOBATh
MOJTyYeHHbIE
pe3yabTaTHI U IeTaTh
BBIBO/IBI

yMeHHue
yCTaHaBJINBATh
B3aMMOCBSI3U MEXKIY
JTanamu
SMOPHOHAIEHOTO
Pa3BUTHSL, TEHOTUIIOM

VYeTHbII onpoc
TectupoBanue
[IpakTrueckas
pabora




1 PEHOTHIIOM,
(heHoTUoM n
(bakTopamu cpejbl
oOuTaHusA

16

Cenexnus
OpraHU3MOB

bubnuoreka [IOK

BJIAJICHUE CUCTEMOM
OMOJIOTUYECKHIX
3HaHUH, KOTOpas
BKJIIOUYAET: YUCHHUS
(H. . BaBunoBa — o
LEHTpax
MHOT000pa3us u
MIPOUCXOKACHHUS
KYJIBbTYPHBIX
pacTeHuii), 3aKOHBI
(emnHOOOpA3Us
MIOTOMKOB TIEPBOTO
MOKOJICHUS,
pacIierieHus,
YUCTOTHI TAMET,
HE3aBUCHUMOTO
HacyenoBanus [
Mennens,
TOMOJIOTUYECKUX
PSIIOB B
HACJIEICTBEHHON
n3MenunBocty H. U.
Bagsunosa),
TIPUHITAITBI
(KOMIUIIEMEHTapHOCTH

);

[IpakTnueckas
paborta

Y cTHBIE ONIPOCHI
Pemenue
MPaKTHUKO-
OPUEHTHPOBAHHBIX
3a/1a4

17

buorexuonorus

but6mmoreka [IOK

BJIQJICHUE CUCTEMOU

[TpakTrueckas




U CUHTETUYECKAS
onoorus

OMOJIOTUYECKHIX
3HAHUM, KOTOpast
BKJIIOYAET: YYCHUS
(H. . BaBunoBa — o
LEHTpax
MHOT000pa3us u
MIPOUCXOKACHHUS
KYJIBTYPHBIX
pacTeHuii), 3aKOHBI
(emnHOOOpA3Us
MIOTOMKOB TIEPBOTO
MTOKOJICHUS,
pacIierieHus,
YHCTOTHI TAMET,
HE3aBHCHMOTO
HacyenoBanus I
Mennens,
TOMOJIOTHYECKUX
PSI0B B
HACJIEICTBEHHOM
n3MenunBocty H. U.
Bagsuosa),
TIPUHIIMIIBI
(KOMILIEMEHTapHOCTH

);

paborta

Y cTHBIE OIIPOCHI
Pewenne
MPaKTHKO-
OpPUEHTUPOBAHHBIX
3a1a4y

18

19

HUrorosoe
MMOBTOPEHHE

O06006111EHIE

19

bu6mmoteka [IOK

YMCHHE
YCTaHABIINBATh
B3aMMOCBSI3H MEKITY
OMOJIOTMYECKUMHU
00BbEKTaMU

VY cTHBIE ONPOCHI
Pemenne
MIPaKTUKO-
OpPUEHTUPOBAHHBIX
3a1a4

bu6nuoreka [IOK




Kypca 10 ki1
OBUIEE
KOJIMYECTBO
1 1
YACOB I1O 36 0 3
I[TPOI'PAMME
11 KJIACC
KosmuecTBo yacos
HaumeHoBaHue
Ne Kont IIpakTu
pa3aesioB U TeM
n/n Bcero pPOJIbHBIE  YeCKHe
NPorpamMmbl
padoThI padoThI
1 [ToBTOpenue kypca 10 kn
18
3apoKIeHue u
pa3BUTHE
2 3BOJTIOLIMOHHBIX 4
MPEICTABICHUN B
ouonoruu

DJIeKTPOHHbIE
(uu¢posbIe)

o0pa3oBaTejibHbIE

pecypchl

bubmuorexa LIOK

bu6nuoreka [IOK

CIUCOK UTOTOBBIX
IUTAHUPYEMbIX
pEe3yJIbTaToB C
yKa3aHHEM 3TaIloOB UX
(hopMupoBaHHSI

YMEHUE BIAJECTh CHCTEMOMN
OMOJIOTMYECKUX 3HAHUH,
KOTOpast BKIKOYAET
ONpeAeICHYS U
[MOHMMAaHUE CYIIIHOCTH
OCHOBOIIOJIATAOLINX
OMOJIOTUYECKUX TEPMHUHOB
Y TIOHATUN

c(hOpMHUPOBAHHOCTh
3HAHUH O MECTE U POJIH
OHMOJIOTHH B CUCTEME
€CTECTBEHHBIX HAYK, B
(hopmMHUpOBaHUH
COBPEMEHHOU
€CTECTBEHHO-HAyYHOU

Croco0 O1eHKH
HUTOTOBBIX
TUTAHUPYEMBIX
pe3yIbTaToB

YcTHBIE OITPOCHI
Pemenne npakTuko-
OpHEHTHUPOBAHHBIX,
TeHETHUYECKHX 3a/1a4

VYeTHBI onpoc




MuUKpO3BOMIOLNS U
€€ pe3yJbpTaThl

14

bu6nuoreka [IOK

KapTHHBI MHpa, O BKIIaJIe
POCCHIMCKUX U
3apyOeKHBIX YUEHBIX-
OHMOJIOTOB B Pa3BUTHE
OHOJIOTHH;

yYMEHHE BIaleTh
CUCTEMOH
OMOJIOTMYECKUX 3HAHH,
KOTOpasi BKIIOYAeT
OTIpeIeIICHHS U
NOHUMAaHHUE CYITHOCTH
OCHOBOIIOJIAraroLINX
OHMOJIOTUYECKUX
TEPMUHOB U MOHSATUI
(Bua, 3xOCHCTEMA,
ounochepa),
OHMOJIOTHYECKHE TEOPHUU
(2BOTIOIIMOHHAS TEOPHS
Y. JapBuHa,
CHUHTETHYECKas TeOpus
3BOJIIOLINN), yueHus (A.
H. Cesepuosa — o myTsx
Y HalpaBJICHUSX
IBOJIIOLIMH
CTaOMIIN3UPYIOILETO,
JBIDKYIIETO U
Ppa3pbIBAOLIETO
€CTECTBEHHOTO 0TOOpA,
AIIONATPHYECKOTO H
CHUMIIATPUIECKOTO
BHI000pa30BaHUs,

IIpakTrueckas
pabora

YcTHBIE OITPOCHL
Pewrenue npaktuko-
OpHEHTHUPOBAHHBIX
3aj1a4




BIIMSIHUS IBWKYIIIAX CHJT
SBOJTIOITMN Ha TEHOGOH/T
TIOTYJISIIINY,
TIPUCTIOCOOICHHOCTH
OpPTraHU3MOB K cpejie
0OWTaHUS, YePETOBAHUS
HanpaBjIeHUN 3BOIIOLNH,
YMEHHE UCTIOIh30BaTh
COOTBETCTBYIOIIINE
apryMeHTHI,
OMOJIOTMYECKYIO
TEPMUHOJIOTHIO
CHUMBOJIMKY IJId
JIOKa3aTeNIbCTBA POJICTBA
OpPraHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX I'PYIIIL,
B3aUMOCBSI3H
OpraHu3MoB U CpPCabl
o0OuTaHus, eIMHCTBA
YeJI0BEYEeCKUX pac,
HEO00XO0IUMOCTH
COXpaHCHUs
MHOT000pa3ust BUIOB U
9KOCHUCTEM KaK yCIIOBHUS
COCYIIECTBOBAHUS
IIPUPOABI U
YeNI0BEeYeCTRa,

YMEHUE pelaTh
OMoJIOTHYECKre 3a1a4H,
BBISIBJISITh IPUYUHHO-
CJIC/ICTBEHHBIE CBSI3U
MEX/Ty HCCIIeTyeMbIMHU




OMOJIOTHYECKUMU
mporeccamMmu u
SIBIICHUSIMH, JICTIaTh
BBIBOJIBI M TIPOTHO3BI HA
OCHOBAHHWH MMOJYYCHHBIX
pe3yIbTATOB;

YMEHUE BBIMOIHSATH
nabopaTopHbIe U
MIpaKTHIECKHE PaboTHI,
co0JII0IaTh TIpaBuUiIa MPpH
pabote ¢ yueOHBIM U
n1ab0paTOPHBIM
000pyIOBaHUEM;
YMEHUE BBIIBUTATh
TUIOTE3bI, IPOBEPATH UX
OKCIICPUMECHTAJIbHBIMHU
Cpe/cTBaMH,
dhopMynupys 11eTb
HCCIIC/IOBAHMS,
aHAJTM3UPOBAThH
IIOJIy4YE€HHBIE PE3YJILTATHI
U JIeNaTh BBIBOJIBI;
YMCHHUE OLICHUBATH
TUIOTE3bI U TEOPUH O
MPOUCXOXKICHUH JKU3HH,
YeyoBeKa u
YeJIOBEYECKHX pac, O
npuirHaXx, MoCJICACTBUAX
u crocobax
MPEI0TBPAIICHUS
TI00ATBHBIX H3MEHEHUH
B Ouocdepe;




MaxkpoaBonronus u
€€ pe3yapTaThl

bu6nuoreka [IOK

OMOJIOTHYECKHUE TCOPUHU
(PBOITIOTIIOHHAST TEOPHS
Y. JlapBuHa,
CHHTETHYECKasi TEOpHs
9BOJIIONHN), yueHHs (A.
H. CesepmuoBa — o myTsx
1 HaIPaBIICHUSIX
IBOJIIOLMN

YMEHHE peraTh
OHOJIOTHYECKHE 3314,
BBISIBJISATH IPUYHUHHO-
CIICICTBEHHBIE CBSI3H
MEX[y UcCIeTyeMbIMU
OMOJIOTHYECKUMHU
mporeccamMmu u
SIBIICHUSIMHU, JIeNIaTh
BBIBOJIBI M IPOTHO3HI HA
OCHOBAHUWH MOTYYSHHBIX
pEe3yJIbTaTOB;

YMEHHE BBINOJIHATH
nabopaTopHbIe U
NpaKTHYECKUE paboThI,
coOJII0IaTh TIpaBuiia MpH
pabote ¢ yaeOHBIM U
1ab0paTOPHBIM
000pyIOBaHUEM;
YMEHHE BBIJIBUTATh
TUITOTE3bI, TPOBEPSITH UX
9KCTIEpUMEHTATEHBIMH
CpeAcTBaMH,
dhopMynupys 11eI1b

YCTHBIE ONPOCHI
Pemenue mpaktuxo-
OPUEHTUPOBAHHBIX
3a1aq




[IpoucxoxacHue u
pa3BI/ITI/I€ JKNU3HU Ha
3emiie

15

1.5

bu6nmoreka [IOK

HCCIIEIOBAHMUS,
aHaJTN3UPOBAThH
MIOJTyYEHHBIC PE3YIIbTATHI
M JIeTIaTh BBIBOJIBI;

yMEHHE BIaJeTh
CUCTEMOI
OMOJIOrMYECKUX 3HAHMH,
KOTOpasi BKJIIOYaeT
OTIpeNICIICHUS U
IMOHMMAaHNE CYyIIHOCTHU
OCHOBOTIOJIArarOIIIX
OHMOJIOTHUECKUX TEOPUHU
(3BOJIOIIMOHHAS TEOPUS
Y. JapBuHa,
CUHTCTHYCCKAA TCOpUs
3BOJIIOLINN), yueHus (A.
H. CesepuoBa — o myTsx
1 HaIIPpaBJICHUAX
IBOJIIOLHH,
MIPUCIIOCOOJIEHHOCTH
OpTaHU3MOB K cpejie
0o0OHUTaHUs, YepeIOBaHUS
HaIlpaBJICHUH BOJIOLINH,
CJICZICTBEHHBIE CBS3U
MEXIy UCCIIeTyeMbIMU
OMOJIOTMYECKUMHU
mporeccamMmu u
SABJICHUSAMU, ACJIaTh
BBIBOJIbI X IPOTHO3GI HA
OCHOBAHUH ITOJTyYEHHBIX
pe3yJIbTaToB;

[IpakTnueckas
pabora

YCTHBIE ONPOCHI
Pemenue mpaxtuko-
OPHUEHTUPOBAHHBIX
3a1a4




IIpoucxoxnenue
YEJI0BEKa —
aHTPOIIOTEHE3

OKoJIorus — Hayka O
B3aMMOOTHOIIICHUAX

10

0.5

bu6nuoreka [IOK

bu6nuoreka [IOK

YMEHUE YCTaHABIUBATh
B3aUMOCBSI3H MEXKIY
MIPOIIECCaMU 3BOJTIOLINH,
JBYDKYITAMY CHIIAMH
AHTPOTIOTCHE3a,

YMEHHUE UCTIOIb30BaTh
COOTBETCTBYIOIIINE
aApTyMECHTHI,
OHMOJIOTHYECKYIO
TepMI/IHOHOFI/IIO u
CI/IMBOHI/IKy JUISL
JIOKa3aTeNIbCTBA POJICTBA
OpPraHU3MOB Pa3HBIX
CHUCTEMATHIECKUX TPYIII,
B3aUMOCBSI3U
OpFaHI/IE}MOB u CpCIH)I
00MTaHuUsA, €IUHCTBA
YEJIOBEYECKHX pac,
HEeOOXOIUMOCTH
COXpaHCHUs
MHOT000pa3usi BUJIOB U
9KOCHUCTEM KaK yCIIOBHUS
COCYIIIECTBOBAHHUS
MIPUPOIBI U
YeJIOBEUECTBA;

YMEHHE pEellIaTh
OHOJIOTHUYECKHE 33]1a4H,

c(hOpMHUPOBAHHOCTh
3HAHUH B IO3HAHUH

IIpakTrueckas
pabora

YcTHBIE OITPOCHL
TectupoBanue

IIpakTrueckas
pabota




10

11

OpraHU3MOB U
HaJOpPTaHU3MEHHBIX
CHCTEM C
OKpYy>Karollen cpeon

Oprasu3Mel 1 cpenia
oOuTaHus

ODKOJIOTUS BUIOB U
MONYJIALHMA

OKonorus
co00IIIeCTB.
OKOJIOTHYECKHE
CHCTEMBI

buocdepa —
rodanpHas
IKOCUCTEMA

12

1.5

0.5

0.5

bu6nuoreka [IOK

bubnnoreka IIOK

bu6nuoreka [IOK

bu6nuoreka [IOK

12

YenoBek u
OKpY’Karoimas cpeaa

but6mmoreka [IOK

3aKOHOB IPUPOIBI
PeIIeHNN 3KOJIOTHIECKUX
po0JIeM YEJIOBEUECTRA,
a TaKKe B PEIICHUH
BOIIPOCOB
paIoOHAIBHOTO
MIPUPOIOTIONH30BAHUS, U
B (hOpMHUPOBAHUH
LIEHHOCTHOTO OTHOIICHUS
K MIPHUPOJIE, OOIIECTRY,
YeIloBEKY, O BKIIA/Ie
POCCUICKUX U
3apyOeKHBIX YUEHBIX-
OMOJIOTOB B Pa3BUTHE
OHOJIOTHH;

yMEHUE BIaJeTh
CUCTEMOI
OHOJIOTHYECKHX 3HAHHM,
KOTOpasi BKIFOYaeT
OTIpeieTICHHSI U
MMOHUMAaHHUE CYIIHOCTH
OCHOBOIIOJIATAFOIIIAX
OHMOJIOTMYECKUX
TEPMHUHOB U TTOHITHN
(Bum, 3KOCHCTEMA,
ouocgepa), B.1.
Bepnanckoro — o
ounocdepe), 3aKOHbBI
(TeHeTHYeCcKoro
paBHoBecus k. Xapan
u B. Baiin0epra,
3apOBIILIEBOTO CXOJICTBA

Y cTHBIE OIIPOCHI
Pemenue
IIPAKTUKO-
OPHEHTUPOBAHHBIX
3a1a4

Y cTHBIE OIIPOCHI
Pemenue
IIPAKTUKO-
OPUEHTUPOBAHHBIX
3a1a4

[IpakTnueckas
pabora

Y cTHBIE ONIPOCHI
Pemenue
MIPaKTUKO-
OPHEHTHUPOBAHHBIX
3a7a4

YCTHBIE OIIPOCHI
Pemenue
MPAKTUKO-
OPUEHTUPOBAHHBIX
3a1a4

YcTHBIE OITPOCHI
Pemenne npakTuko-
OpPUEHTUPOBAHHBIX
3a7a4
TectupoBanue

YcTHBIE OITPOCHI
Pewenue npaktuko-
OpPUEHTUPOBAHHBIX




K. M. bapa), nmpasuia
(muaEMyMa O. JInbunxa,
3KOJIOTUYECKOU
MTHPaMHUIBI SHEPTUN),
TUTNOTE3BI (TUIOTE3a
«mupa PHK» V.
I'mnGepta);

YMCHHE BJIaJIETh
OCHOBHBIMU METOJAMH
Hay4YHOTO MO3HAHMSI,
HCIIOJIb3YEMbIMU B
OHMOJIOTHYECKUX
HCCIICIOBAHMSX JKUBBIX
00BEKTOB M SKOCHCTEM
(omucanue, u3MepeHue,
HaOroIeHIE,
JKCIIEPUMEHT),
crocobaMu BBISIBJICHHUS U
OIIEHKH aHTPOIIOT€HHBIX
W3MEHEHUH B IPUPOJIE;
YMEHHE BbIICIISATh
CYIIIECTBEHHBIE
MIPU3HAKHU: BUJIOB,
OHOreOIEHO30B,
aKocHucTeM U Ouocdepsr, ,
KpyroBOpOTa BEIIECTB U
[TOTOKA PHEPTHH B
JKOCHCTEMaX;
OTIIUYUTEIbHEIC
MIPU3HAKY JKHUBBIX
CHUCTEM,
MIPUCHIOCOOJIEHHOCTD

3a1aq
TectupoBanue




BHJIOB K cpefic OOMTaHUS,
a0MOTHYCCKHX U
OHMOTHYECKHX
KOMIIOHEHTOB
9KOCHCTEM,
B3aMMOCBSI3EeH
OpraHU3MOB B
COOOIIIECTBAX,
AHTPOIIOI€HHBIX
H3MCHCHHUH B
3KOCHUCTEMAX CBOEH
MECTHOCTH;

YMEHHE UCIIOIb30BaTh
COOTBETCTBYIOIIINE
apryMEHTHI,
OMOJIOTMYECKYIO
TEPMUHOJIOTHIO
CUMBOJIUKY TSI
HEeOOXOIUMOCTH
COXpaHCHUs
MHOT000pa3usi BUIOB U
9KOCHUCTEM KaK yCIIOBHUS
COCYIIECTBOBAHHUS
MIPUPOIBI U
YeJI0BEUECTBA;

YMEHHE peliaTh
OHOJIOTHUYECKHE 3a/1a4H,
BBISIBJISITh IPUUHUHHO-
CJICICTBCHHBIC CBS3H
MEX/Ty HCCIIeTyeMBIMHU
OMOJIOrMYECKUMHU
MIpoLecCaMu




SIBIICHUSIMU, JICTIaTh
BBIBOJIBI M TIPOTHO3BI HA
OCHOBAHHUH MOJTYYCHHBIX
pe3yIbTATOB;

YMEHHE BBIMOIHATH
nmabopaTopHBIC H
MIpaKTHIECKHE paboTHI,
co0JroaTh npaBuiia Mpu
pabote ¢ yaeOHBIM U
nabopaTopHbIM
000pyIOBaHHEM;
YMEHUE BBIIBUTATh
YMEHUE YYacCTBOBATH B
y4e0HO-
HACCIIEA0BATEIBbCKON
pabote o Ouosoruy,
9KOJIOTHH U MEIHIIUHE,
MIPOBOUMON Ha Oaze
IIKOJbHBIX HAYYHBIX
00I1ecTB, U MyOJIUIHO
NIPECTABIIATE
MOJTyYCHHBIC PE3yJIbTATHI
Ha YYCHUYCCKUX
KOH()EpEeHIINSIX;

YMEHUE OIICHUBATH
TUIIOTE3BI U TCOPUU O
MPOUCXOXKICHHUH JKU3HH,
YenoBeka u
YeJI0BEYECKHX pac, O
MPUYMHAX, TTOCIIEACTBUIX
u criocobax
NpeI0TBPALICHHS




13

IToBTOpEeHUE U
o0o01eHue.
Pemenne 3amauy.

16

TI00ANBHBIX H3MEHEHUH
B Onocdepe;

YMEHHE OCYIICCTBIISTh
OCO3HAHHBIA BEIOOP
Oymymieit

PO eCCHOHATTEHOM
JEeSTeILHOCTH B 00J1aCTH
OMOJIOTHH, IKOJIOTHH,
MIPUPOIOTIOIH30BAHIS,
MCIHIUHEI,
OHOTEXHOJIOTHH,
TICUXOJIOTHH,
BETEPUHAPHH, CEITLCKOTO
XO03MCTBA, THIIEBON
MMPOMBIIIJICHHOCTH,
yrITyOmnsTh
MO3HaBaTEJbHBIN
HWHTEPEC, HANPABIICHHBIN
Ha OCO3HAHHBIN BHIOOP
COOTBETCTBYIOIICH
npodeccuu u
MIPOJIOJDKEHUE
OHMOJIOrMYECKOT0
o0Opa3oBaHUs B
OpTraHM3AIHAX CPEITHETO
podeccHoHaIbHOTO U
BBICIIIET0 00pa30BaHUSI.

YMEHUE YCTAHABINBATh
B3aUMOCBA3U MCXKIY
JTanamu
3MOPHOHAJILHOTO

YcrHbI orpoc
TectupoBanue




Pa3BUTHS, TCHOTUIIOM H
(heroTunoM, (HEHOTHUTIOM
" (akTopaMu CpeJibl

oOuTaHus
Hrorosoe
14 8
00001menune
OBUIEE KOJIMYECTBO 136 75
YACOB 110 ITPOTPAMME '
IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC
KoanuectBo yacos JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Konrpoabnbsie IIpakruyeckue
n/n Bceero u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoThI
pecypchl

1. IToBTOpEHNE MaTepuana 1

2. IToBTOpenue marepuana 1

3. IToBTOpEenue marepuana 1

4. IToBTOpEHME MaTepuana 1

5. IloBTOpEHUE MaTepuana 1

6. IloBTOpEHNE MaTepuaa 1

7. [ToBTOpEeHue marepuana




8. IToBTOpenue marepuaina
9. [ToBTOpEenue marepuana
10. | [loBTOpeHHe maTepuaia
11.  IloBTrOpeHue Marepuaia
12.  IloBTrOpeHue Marepuaia
13.  IloBTOpeHue marepuaia
14. | IloBTOpEeHHE MaTepuana
15.  ITloBTOpeHue maTepuaia
16 buosorus kak KOMIUIEKCHas HayKa U Kak
" 4acTh COBPEMEHHOrO 0OLIECTBA
17. JKuBble cucTEMBI M X CBOMCTBA
18. YpoBHEBas opraHu3anus )KUBbIX CHCTEM
19 Hcropust OTKpBITHS U U3YyUYEHHS KIIETKU.
' Knerounas Teopus
Metoasl MOJIEKYIJIIPHON U KJIETOYHON
ouonorun. [Ipaktuueckas padora
-0 «3yueHne MeTo10B KIETOYHOIH OMOIOTUI 05
' (xpomarorpadusi, snexrpodopes, '
muddepeHnranbHoe HEeHTPUYTrHpOBaHuUE,
[I1IP)»
21. XUMHUYECKUN COCTAB KIIETKU
22. MunepaibHbIe BEIECTBA KIIETKH, UX




Ouosiornyeckas poJib

OpraHuuecKre BemecTBa KICTKH — OENKH.
Jlaboparopnas padota «O0HapyxeHHE

2 Gemcos ¢ IIOMOIIBIO KA9€CTBEHHBIX 05
peaKuuii»
” CoiicTBa, knaccudukamys 1 GyHKIIUNA
0esKoB
55 OpraHuyeckue BellecTBa KIeTKH —
YTJIEBOJBI
26, Opranuyeckue BelecTBa KIETKU —
JIUTTHATBI
Hyxneunossie kucnorsl. JJHK u PHK.
- JlaGopatopHnas pabora «lccnenoBanue 05
HYKJICMHOBBIX KHCIIOT, BBIJICJICHHBIX U3
KJIETOK PA3JIMYHBIX OPTaHHU3MOBY
58, Crpoenue u pynkuun ATD. [Ipyrue
Hykneosuarpudocdarsr (HTD)
59, CexBenuponanue JIHK. Meroast
T€HOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH
30. MeTob1 CTPYKTYpHOH OHONIOTHH
31. Tune! knetok. [Ipokapuornyeckas kieTka
CrtpoeHue 3yKapuOTHIECKON KIIETKH.
32. [IpakTuueckas padora «3y4yeHue cBONCTB 0.5
KJIETOYHOW MEMOpPaHbI»
33. I1oBepXHOCTHBIN anmapar KJI€TKH
OnHoMeMOpaHHbIE OPTraHOU bl KJIETKH.
34. [IpakTuyeckas padora «M3yuyeHue 0.5

ABHUKCHUS HUTOIIa3MbI B pACTUTCIIbHBIX




KIICTKax»

35.

36.

[TomyaBTOHOMHBIE OPTaHOMIbI KIICTKH:
MUTOXOHJIPUH, IIacTu el JlabopaTopHas
pabora «/ccienoBanue miaazMosn3a u
JIETIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)

HememOpanHubie opraHou/Ib1 KIETKU

0.5

37.

Crpoenue u GyHKIUH s11pa 1

38.

39.

40.

41.

CpaBHHTENBbHAS XapaKTEPUCTUKA KIIETOK
sykapuort. JlabopaTopHnas pabora
«M3ydeHne CTpOeHUs KIETOK Pa3InYHbIX
OpPTaHHU3MOBY

AcCUMWISIIIAS U TUCCUMUIISALIUS — JBE

CTOpOHBI MeTabonu3ma. Tumsl oOMeHa

BemiectB. Jlaboparopras pabora «3yducHue 1
KaTaJTUTHYCeCKON aKTUBHOCTH (DEPMEHTOB

(Ha mpuMepe aMuIa3bl WIHM KaTaaa3bl)»

DepMEHTaTUBHBIN XapaKTep peakLui

KJIETOYHOT0 MeTabosn3ma. JlabopaTopHas

pabota «3y4uenue hepMeHTaTUBHOTO 1
pacuieIuIeHHs IEPOKCUIA BOJOPOAA B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAX»

benku-akTuBaTOpHI M OEJIKU-UHTHOUTOPHI

0.5

0.5

42.

ABTOTpOGHBIN TUII OOMEHA BEILLECTB

43.

44.

dorocunres

XemocuHnTes. JJabopaTopnast pabota
«CpaBHEHHE TIPOIIECCOB (POTOCHHTE3A U 1
XEMOCHHTE3a»

0.5

45.

AHa’poOHbBIe opraHu3Mbl. Buibl OposkeHus. 1




Jlaboparopnas pabota «CpaBHEeHHE
MPOLIECCOB OPOXKEHHS U JIIXAHHUS»

AspoOHbBIE OpraHU3Mbl. JTaIlbl

6 SHEPreTHYECKOro 0OMeHa
DHeprus MeMOpPaHHOTO IpaiueHTa

47. npotoHoB. CuHTe3 AT®: pabota
npoToHHON AT®-cuHTa3bI

48. Peaknuu MaTPUYHOI'O CUHTE3a

49. Tpanckpunuus — marpuynslii cuare3 PHK

50. Tpancnsuus U €€ 3Tarnbl

51 KoaupoBanue amunokucior. Poias pubocom
B OMocuHTE3e OemnKa

5y Opranusanus reHoma y IpokapuoT u
3yKapuoT

53 MounekynsipHble MEXaHU3MBbI IKCIIPECCUU

' TEHOB y dYKapHoT

Bupycbl — HekseTouHble GOPMBI KUZHU U

54. oOnuratHele napasuTsl. [IpakTnueckas 0.5
pabota «CoziaHue MOJeNId BUpyca»

- Bupychsle 3a0051eBaHus yesloBeKa,
KUBOTHBIX, PACTECHUI

56. HanoTtexHosoruu B 6MOJIOTUU ¥ MEAULIMHE

57. JKU3HEHHBIN [IUKIT KIETKA

58. Matpuunslii cunte3 JJHK
Xpomocomsl. JIaboparopHas pabota

59. «M3y4eHre XpoMoCOM Ha TOTOBBIX 0.5

MHUKpOIpernaparax»»




60. Jlenenue KIETKH — MHUTO3
Tuns! kneTok. KapnokuHes U IUTOKHUHES.
61 Jlaboparopuas padota «Habmonenue 05
MHUTO3a B KJI€TKaX KOHYMKa KOpelllKa JyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»
62. Perynsanus >kM3HEHHOTO IIUKJIA KJIETOK
63. OpranusMm Kak eIMHOE LEN0e
64 Txanu pactenuii. JlaboparopHnas padora 05
' «M3ydeHne TKaHEeH PACTCHUI» '
TkaHu )KMBOTHBIX U YEJIOBEKA.
65. Jlaboparopnas pabota «/3yueHue Tkanen 0.5
KUBOTHBIX»
Opransl. Cucremsl opranos. JlaboparopHas
66. pabota «/3y4yeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»
67. Omnopa Tena opranu3mMoB
68. JIBr>KEeHHE OpPraHU3MOB
69. [Intanue oprann3zMoB
20 IInTanne MO3BOHOYHBIX KUBOTHBIX.
' [InmeBapuTenbHas cucTeMa 4eaoBeKa
71. JIpIXaHnue OpraHu3MoOB
- JIpIxaHK€e MO3BOHOYHBIX )KMBOTHBIX U
" dYemoBeka
73. TpaHcnopT BEeIECTB y OPraHU3MOB
24 KpoBeHocHas crucreMa Mo3BOHOYHBIX
' KUBOTHBIX U YEJIOBEKa
75. Beinenenue y opraHusmMoB




76. 3amuTa y OpraHu3MoB
77. NmmyHHas cucteMa yeaoBeka
18 PaznpaxxuMocCTh U perymsuus y
OpraHu3MOB
29 I'ymopanbHast peryasius 1 SHI0OKpUHHAs
' crcTeMa KUBOTHBIX M YeJIOBEeKa
80. ®opMBbl pa3MHOXKEHHSI OPTaHU3MOB
81. [TonoBoe pazMHOXkeEHUE
82. Melios
I'ameTorenes. OOpa3oBaHue U pa3BUTHE
83 IIOJIOBBIX KJIEeTOK. JIabopaTopHas pabora 05
«M3ydyeHue cTpoeHHs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIpenapaTax»»
a4 WupuBuayanbHOE pa3BUTHE OPraHU3MOB —
" OHTOreHE3
a5 3akJazika OpraHoB M TKaHEeH U3
" 3apOJBINIEBBIX JIUCTKOB
Poct u pa3zButue xuBoTHbIX. JlabopaTopHas
86. pabota «BblIsBIEHNE TPU3HAKOB CXOJICTBA 0.5
3apoIbIIIel TO3BOHOYHBIX KUBOTHBIX)
PasMHOkeHME U pa3BUTHE PACTEHUI.
87. JlaGopatopHnas pabota «CTpoeHHE OpraHoB 0.5
Pa3sMHOXKEHHUS BBICUIMX PACTEHUI»
a8 HcTopus CTaHOBJICHUS B Pa3BUTHS
' TCHETHKH KaK HaAyKH
OCHOBHbBIE TIOHSATHS U CUMBOJIBI T€HETUKH.
89. JlaGopatopHnas pabota «/lpo3oduna kak 0.5

00BEKT T€HETUYECKUX HCCIIENOBAHNN




3aKOHOMEPHOCTU HACIEAOBaHUS
MPHU3HAKOB. MOHOTHOpUIHOE

90. ckpenmuBanue. [Ipaktuueckas padora 1 0.5
"N3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO
CKpelnIuBaHus y Apo30duisr"
o1 [{uTomornyeckue OCHOBBI MOHOTHOPHUIHOTO 1
CKpELIMBaHUs
92, Amnanusupytoiee ckpeniupanue. Hemonnoe 1
JOMUHUPOBaHUE
JlurubpuiHoe CKperBaHue.
93. [IpakTuueckas pabora «3ydyeHue 1 05
PE3yNbTaTOB TUTHOPUAHOTO CKPEIIMBaHUS
Y IpO30(HITBI
94, [{uTomornyeckue OCHOBBI AUTUOPUTHOTO 1
CKpELIMBaHUs
95. CuemieHHOE HacJIeI0BaHNE MTPU3HAKOB 1
96. XpOMOCOMHas TEOpHs HACJIEICTBEHHOCTH 1
97. = T'enerHKa moia 1
98. I'eHoTun kak 1eJ0CTHAs CUCTEMA 1
99 I'eneTn4ecknii KOHTPOJIb PaA3BUTHS 1
' pacTeHui, )KUBOTHBIX U YEIIOBEKA
100. N3MeHUYnBOCTh MpU3HAKOB. BHibl 1
W3MEHYHBOCTH
101. MoaudukanuoHHas U3MEHYNBOCTD 1
BapranunoHHBIN psia U BapUallMOHHAS
10p. KpuBas. JlaGopaTtopHnas pabota 1 05

«HccnenoBanue 3aKOHOMepHOCTCI71
MOI[I/I(bI/IKaI_[I/IOHHOI\/’I N3MCHYHBOCTH.




ITocTpoeHne BapualMOHHOTO Psifa U
BapHallMOHHOW KPUBOM»

103.

104.

105.

I'enoTunuyeckas N3MEHYNBOCTb.
KoMOunatuBHast N3MEHYHUBOCTD

MyTtanunoHHast U3MEHYHUBOCTb.
[TpakTrueckas padorta «MyTanuu y
po30¢g bl (Ha TOTOBBIX
MUKpOIpernaparax)»

3aKOHOMepHOCTI/I MYTAallUOHHOTI'O ITpoLecca.
OIHUIeHEeTHKA U SIIMIeHOMHKA

0.5

106.

I'enetnka yenoBeka. [IpakTuueckas pabora
«CocTaBieHNe U aHaJIH3 POIOCIOBHOI»

0.5

107.

108.

MeTtoasl MEAUIIMHCKON TEHETUKHU

3HaueHUE MCIUITMHCKON T'¢HETHUKHU B
IpeaAOTBpalliCHUH U JICUCHUHU I'CHCTUYCCKUX
3a00JIeBaHUH YeI0BEKa

109.

OCHOBHBIE TTOHITHA CCJICKIIUU.
Jlaboparopnast pabota «3yuenue copToB
KYJbTYPHBIX PACTEHUW U MOPOJ JOMAIITHUX
KUBOTHBIX)»

0.5

110.

MeToapl CEeNeKIMOHHOM paboTHI.
Jlabopartopnast pabota «3yuenne MeTo0B
CEJIEKIIUU PACTECHUIN»

0.5

111.

112.

JIOCTHIKEHHMSI CeNIEKIIUU PACTeHUH U
#UBOTHBIX. [IpakTHueckas pabota
«IIpuBUBKa pacTeHHI»

CoxpaHeHue, U3y4eHUE U UCTIOIb30BAHNE
T€HETUYECKUX PECYPCOB




buotexHoorus kak Hayka u 0Tpacib

113. mpowmsBoxcTBa. [IpakTuyeckas pabora 1 0.5
«M3y4yeHne 00bEKTOB OMOTEXHOJIOTHI
114, OcHOBHBIE HAMPABJICHHS] CHHTETUIECKOU 1
OHOJIOTHH
115. XpoMOcOMHasi U TeHHasi UHKEHEPUS 1
116. MeuimacKkre OUOTEXHOIOT I 1
117.  HroroBoe o0o0ImeHne 1
118.  UroroBoe 0600IICHNE 1
119. HroroBoe o0o0ImeHNe 1
120.  HroroBoe o0oOImeHne 1
Hrorooe 0600meHne 1
121. HroroBoe o0oOImIeHNE 1
122.  HroroBoe 06006IeHE 1
123. HroroBoe 00o0ImIeHNnE 1
124.  HroroBoe 06006IeHE 1
125.  UroroBoe 06001IeHNE 1
126.  HTorosoe 00001IEHE 1
127.  UroroBoe 06001IeHNE 1
128. HTorosoe 00001IEHE 1
129.  UroroBoe 06001IeHNE 1
130.  HTorosoe 00001IEHE 1
131.  UroroBoe 06001IEeHNE 1
132.  UroroBoe 06001IEeHNE 1
133.  HroroBoe 06006IeHEe 1
134.  HroroBoe 0000IIEHHE 1




135.  Hrtorosoe 00001IEHNE 1
136.  HTOroBelii ypok 1
OBIIEE KOJIMYECTBO YACOB I10 136 135
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11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne i/ Tema ypoka Beero KonTpoabubie IIpakTuueckue fl[:;:ennﬂ :)Igg;[:()::;fenbnme
padoThI padoTshI pecypesI
1. [ToBTOpenue kypca 10kn 1
2. [ToBropenue kypca 10xn 1
3. [ToBTOpenue kypca 10k 1
4. [ToBropenue kypca 10xn 1
5. [ToBropenue kypca 10xn 1
6. [ToBTOpenue kypca 10k 1
7. [ToBTOpenue kypca 10k 1
8. [ToBTOpenue kypca 10k 1
9. IToBTOpenue kypca 10k 1
10. IToBropenue kypca 10k 1
11. [ToBTOpenue kypca 10k 1
12. [ToBTOpenue kypca 10k 1




13. [ToBTOpenue kypca 10k

14. [ToBTOpenue kypca 10kn

15. [ToBTOpenue kypca 10kn

16. IToBTOpenue kypca 10k

17. OpomtonnonHas teopus Y. lapsuna

1. JIBUOKyIIME CUIIBI ABOJIOLIMY BUIOB 110
Y. {apBuny

19 Bboprba 3a cymecTBoBanue,
€CTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD

20. @OopMHUpPOBAHNE CUHTETHUYECKON
TEOPHUH BOJTIOLIUI

1. Dransl SBOIIOIMOHHOTO Mpoliecca:
MHUKPO?BOJIOLHUS U MAaKPOIBOIOLIHS

’ [Momynstust — seMeHTapHast eAHHATA
HBOJIIOLINH
3aKoH TeHeTHYeCKOTro paBHOBecHs JK.

’3. Xapau, B. BaituOepra. JlabopaTopHas 05
pabota «BbIsiBIEHHNE U3MEHYUBOCTH Y
0cobeil 0IHOTO BUa»

24. DOneMeHTapHbIe GaKTOPBI IBOTIOLHUU

55 Oddext ocnoBarens. dpdekt
OYTBIJIOYHOTO TOPJIBIIIIKA

26, Murpauuu. M3o0aumuu nomymsmii:
reorpaduyeckas, OnoJorudecKas

27. EctectBennsIit oTO0Op —




HaMPaBJIAIOMUN (HaKTOP IBOTIOIHH

28.

29.

30.

31.

32.

[TonoBoii oTO60Op

[TprucnocoOaeHHOCTh OPraHU3MOB Kak
pe3yabTaT MHUKPOBOJIFOIIHH.
JlaGopaTtopHas paborta «3ydueHue
apoMop(}o30B 1 UAMOAAANTALIAN Y
pacTeHuil U KUBOTHBIX»

[Ipumeps! mpucnocoOaeHU y
OpraHu3MoB: MOP(OIOTUYECKHE,
¢busnonoruueckue, OMOXMMHUECKUE,
noBeseHueckue. JlabopatopHas pabora
«[IpucnocobneHunss OpraHu3MoB U UX
OTHOCHUTEIIbHAS 11eTIECO00Pa3ZHOCTY
Bun, ero kputrepuu u CTpyKTypa.
Jlaboparopnas pabota «CpaBHeHHE
BUJIOB 110 MOP(HOIIOTUYECKOMY
KPUTEPUIO»

Crpykrypa BUIa

0.5

0.5

0.5

33.

34.

BunoobpazoBanue kak pe3yabTar
MHUKPO3BOJTIOIUH

CBs3b MUKPO3BOJIFOIIUU U
MU ACMHUOJIOTNH

35.

Makpo3Bosronus.
[TaneoHTONOrMYECKHE METOIBI
W3Yy4YEeHUs SBOJTIOLUN

36.

37.

buoreorpaduueckre MeTOIbI H3yUCHUS
3BOJIIOLIMU

3M6pI/IOJ'IOFI/I‘{CCKI/IC " CPAaBHUTCIIbHO-




Mopdooruueckre MeToIbl U3y4eHUs
IBOJTFOLIUU

MonekynsapHO-TEHETUYECKUE,

38. OHMOXMMHUYECKUE U MAaTEMATUUECKUE
METO/Ibl U3YUYEHHS IBOITIOLIMU
39. OO61mre 3aKOHOMEPHOCTH BOJIOLUH
20 AnantuBHas paguaius.
' HepaBHOMEpHOCTH TEMIIOB 3BOJIOIUN
a1 HayuHble runoTe3sl NpoucxX 0K AEHUS
' JKM3HHU Ha 3eMIIe
1 JlonayuyHble peaCTaBICHUS O
' 3apOKJICHUH KU3HU
43 OcHOBHBIE 3TaIbl HEOPTAaHUYECKON
' SBOJIOLIUH
44, ['unioressl 3apoKICHUS KU3ZHU
HcTopus 3emMau 1 METONBI €€
45 uzyuenus. JlaboparopHas pabota 05
«M3yueHune 1 onrcaHrue UCKOITaeMbIX '
OCTaTKOB JIPEBHUX OPTraHU3MOB)
46 HauansHele Tars opraHn4eckon
' SBOJTIOIHH
47. DBOIIOIUS DYKapUOT
OcCHOBHBIC ATAIIbI BOIIOLUN
48 pacturensHoro mupa. [lpakrnueckas 0.5
' pabota «3y4yenne ocoOeHHOCTEH '
CTPOEHUS PACTEHUH Pa3HbBIX OTAEIIOBY
49 OCHOBHBIC ATAIIbI YBOIIOUN

JKUBOTHOI'O MHpa




OBosronus )KUBOTHBIX. [IpakTnueckas

50. pabora «3yueHue ocooeHHOCTEH 0.5
CTPOCHHUSI TO3BOHOYHBIX KHUBOTHBIX)»
51 PazButue xu3Hu Ha 3emMIie Mo 3pam 1
' HEepUOaaM
- MaccoBble BRBIMUpaHUS —
' 9KOJIOTMYECKHUE KPU3UCHI MPOILIOrO
c3 CoBpeMeHHbIN SKOJIOTUYECKUI KPU3HC,
' €ro 0COOEHHOCTH
54 CoBpemeHHas cucTemMa OpraHu4ecKoro
Mupa
55 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
' OpraHu3MOB
56. AHTpONOJIOTHS — HayKa O 4EJIOBEKE
57 Passutne npeacrasnenuii o
' MPOMCXOKIEHUN YET0OBEKA
MecTo 4yenoBeka B CUCTEME
opranuyeckoro mupa. JlabopatopHas
58. paborta «3ydyeHne ocoOeHHOCTEH 0.5
CTPOEHHUSI CKeJIeTa YeJI0BEKa,
CBSI3aHHBIX C MPSAMOXOKICHUEM )
59. JIBrKy1IMe CUJTbI AHTPOIOTE€HE3a
CooTHomieHrne OMOIOTHYECKUX U
60. COLIMAJIbHBIX (PaKTOPOB B
aHTPOTIOreHe3€e
61. OCHOBHBIE CTaIUM AHTPOTIOTEHE3a
62. [Taneorenerrka u nmajeOreHOMHUKA
63. DBOJTIONHS COBPEMEHHOTO YeJIOBEKa




64.

Yenoseueckue pacel. [Ipaktuyeckas
pabota «/3ydyeHune 3K0I0rHuecKux
ajlanTalnui 4eJoBeKa»

0.5

65.

66.

MexaucuunianHapHble METOIbI
AHTPOIIOJIOTUU

3apO}K,I[eHI/IC " pa3BUTHE SKOJIOI'HHA

67.

Mertoapb! sxkonoruu. Jlabopatopnas
pabota «/3yueHne MeTo10B
IKOJIOTHYECKUX HCCIICIOBAHHI

0.5

68.

69.

3HadeHne YKOJIOTNYECKUX 3HAHUN I
yeJoBeKa

Dkosorudeckue HhakTopsl

70.

Abuotnueckue akropsl. CBeT Kak
sKosIoruueckuit gpaxrop. JlaboparopHas
pabota «BblIsBIEHNE PUCTIOCOOICHUI
OpPraHMU3MOB K BIMSIHHIO CBETa»

0.5

71.

AbGuoTtndeckue daxktopsl. TemrepaTypa
KaK 9KOJIOTUYECKUM (PaKTop.
JlaboparopHnast pabota «BrisiBieHue
MPUCTIOCOOTIEHUI OPraHU3MOB K
BIUSTHUIO TEMIIEPATYPhD)

0.5

72.

Abunotnyeckue gpakropsl. BnaxxHocTh
KaK 3KOJIOTUYECKHI (paxTop.
JlaGopatopHnas pabora
«AHaTOMHYECKHE OCOOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

0.5

73.
74.

Cpensl 00uTaHUSI OPTaHU3MOB

buonornueckue PUTMBI




75. Kuznenusie pOpMBI OPraHu3MOB
76. buotnueckue GpakTops
3HaueHne OMOTUIECKIX
77. B3aUMOJICVCTBUM JIs1 CYIIECTBOBAHUS
OpPraHu3MOB B cpejie OOUTaHus
78 DKOJIOTHUECKUE XaPAKTEPUCTUKHI
' MOMYJISALIUA
OcCHOBHBIE IOKA3aTEIN NOMYJISALUN:
79. YUCJICHHOCTD, IJIOTHOCTh, BO3pACTHAS U
MOJIOBasi CTPYKTypa
OcCHOBHBIE IOKA3aTENN MOMYJISALNHN:
80. POXK1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTpalluU
81. DKOJIOTHYECKasi CTPYKTYypa MOMYJISIUN
82. JnHamMuKka nonyJsiluu U €€ peryJssiuus
83 Kpussie pocta unucieHHoctu
' nonyssauuu. KprBbie BBIKUBAHUS
DKoJIorHYecKasi HuIla BUa.
8a. JlaboparopHnast pabota 05
«[TpucmnocobaeHns ceMsIH pacTeHUH K '
pacceneHuIo»
85. Bup xak cucrema nonysinui
g6 3aKOHOMEPHOCTH MOBEJEHUS U
' MUTpaIi )KUBOTHBIX
87. Co00111€CTBO OpraHu3MOB — OHOIICHO3
88. DKocHuCcTeMa KaK OTKpbITasi CUCTEMA
89 KpyroBopoT BeliecTB 1 MOTOK SHEPTHH

B OKOCHCTEMC




90. OcHOBHBIE TOKA3aTENIN IKOCUCTEMBI
91. DKOJIOTUYECKUE MUPAMUIbI
92. N3meneHus coo0IIecTB — CYKIIECCHH
[IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI
93. 03€p U peK. DKOCUCTEMbI MOPEN U
OKEaHOB
94 [IpupoHbIE 3KOCUCTEMBL. DKOCUCTEMBI
' TYHJAP, JIECOB, CTEIEH, TyCThIHb
95. AHTPOIIOTr€HHBIE Y3KOCUCTEMBI
Ypboakocucremsl. [Ipaktuueckas
96. pabota «/3y4yeHue u onucaHue 0.5
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (OPMUPOBAHUS
97. OCHOBHBIX B3aUMOICUCTBUI
OpPraHu3MOB B SKOCHCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI
98 Pa3HbIX TUTIOB Ha CyOOpraHU3MEHHOM,
' OpraHU3MEHHOM, MOMYJIALIMOHHOM U
SKOCHCTEMHOM YPOBHSIX
99 buocdepa — obmieruianerapHast
' o6onouka 3emau
100. VYuenne B. U. Bepnaackoro o
ouocdepe
101 3aKOHOMEPHOCTH CYILIECTBOBAHUS
' orochepst
102, Kpyrosopots! BeniecTs u
OMOTCOXMMHYECKUE ITUKITBI
103. 3oHanbHOCTH 6uochepsl. OCHOBHBIE




OMOMBI CyIIN

104. YcroitunBocTh Onochepbl
105 DKOJIOTUYECKHE KPU3HUCHI U UX
' HPUYUHBI
106. BosneiicTBue uenoBeka Ha 6uochepy
107 AHTpPOIIOr€HHOE BO3JICHCTBUE Ha
' PaCTUTENbHBIN U KUBOTHBIA MU
108. OxpaHa npupos
109 OcHOBHBIE MPUHIUIIBI YCTOHYUBOTO
' Pa3BUTHA YEIIOBEUYECTBA U MPUPOIBI
PanmonansHoe npupoAONoNb30BaHNE U
110. COXpaHeHHEe OMOJIOTHYECKOTO
paszHooOpasus 3eMiau
1L [ToBTOpEeHME M 00600IIIEHUE KypCa.
Pemenue 3anau.
112, [ToBTOpEeHMe U 06001IeHUE KypCa.
Pemenue 3agau.
113, [ToBTOpeHMe U 06001IeHUE KypCa.
Pemenue 3anau.
114, [ToBTOpenue u o6odIIeHNE KypCa.
Pemenue 3agau.
115, [ToBTOpEeHMe U 06001IeHUE KypCa.
Pemenue 3agauy.
116, [ToBTOpeHMe U 06001IeHUE KypCa.
Pemenue 3anau.
17, [ToBTOpeHune n 06obIIeHNE Kypca.

Pemenue 3agau.




[ToBTOpeHME U 06001IIEHUE KYypCa.

118.
Pemrenue 3agau.

119, [ToBTrOpenue u 06o0IIEHNE KypCa.
Pemenue 3anau.

120. [ToBTOpeHuMe u 0000IIEHNE Kypca.
Pemrenue 3agau.

11 [ToBTOpenue u 06o0IIEHNE KypCa.
Pemrenue 3agau.

12, [ToBTOpEeHME M 00600IIIEHUE KypCa.
Pemenue 3anau.

123, [ToBTOpEeHmne u 060061IeHNE KypCa.
Pemenue 3amay.

124, [ToBTOpEeHME M 00600IIIEHUE KypCa.
Pemenue 3anau.

175, [ToBTOpEeHME M 00600IIIEHUE KypCa.
Pemenue 3agau.

126. [ToBTOpEeHmMe U 06001IeHUE KypCa.
Pemenue 3agau.

17, [ToBTOpenue u o6odIIeHNE KypCa.
Pemenue 3agau.

128, [ToBTOpEeHMe U 06001IeHUE KypCa.
Pemenue 3agauy.

179, O60061eHue o Teme
«MUKPOIBOJIOIHS U €€ Pe3yIbTaThD»

130, O6001menue Mo Teme
«MakpOo3BOJIOIHUS U €€ Pe3yIbTaThD»

131 O6o6menue no Teme «IIpoucxoxaeHue

U pa3BUTHE KU3HU Ha 3eMiie»




132, O6o6menue no Teme «IIpoucxoxaeHue 1
YeJI0BEKa — aHTPOTIOTCHE3)
O060061IeHne o TeMe «DKOJIOTHS —

133. HayKa O B3aMMOOTHOILICHUSAX 1
OpPTaHU3MOBY

134, O6006mmenue mo reme «OpraHu3Mbl 1 1
cpena oOuTaHUs»

135, O06001IeHe 110 TeMe «DKOJIOTUS BUIOB 1
Y TIOTTYJISIIHIAY

136, O606menue o Teme «buochepa — 1
rJ100abHask IKOCUCTEMAY)

OBUIEE KOJIMYECTBO YACOB I10 136 75
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ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemblie TPeOOBAHUSA K NPEAMETHBIM Pe3yJbTATaM OCBOCHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUKW O MECTE W POJH OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B dhopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOUH KapTUHBI MUPA, B MO3HAHUU 3aKOHOB TIPUPOJIBI U
pEIICHUH KU3HCHHO BAKHBIX COIMAJIBHO-3TUYCCKUX, SKOHOMHUCCKHUX,
HKOJIOTUYECKUX MPOOIIEM YETIOBEYECTBA, a TAK)KE B PEIICHUU BOIIPOCOB
PaIMOHATILHOTO MTPUPOAOIIOIBE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIIEHHSI K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKIA/IC POCCUHCKUX U

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3BUTHEC OHOJI0run

Bnanenne cucremoii 3HaHMH 00 OCHOBHBIX METOJaX HAy4HOTO
[IO3HAHUS, UCMOJIb3YyEeMbIX B OMOJOIMUYECKUX HCCIIEOBAHUSIX >KUBBIX
00OBEKTOB M D3KOcHCTEM (ONUCaHWE, W3MEpEHue, MPOBEACHUE
HAOIOACHUI); CIIOCOOAMHU BBISIBJICHUS M OICHKH aHTPOIOTCHHBIX
W3MEHEHUH B IIPUPOJIE.

2 YMeHHe BBIIBUTaTh THIOTE3bI, MPOBEPATH X JKCIIEPUMEHTATLHBIMU
cpeactBamu, (GOpPMYIHpYS IeNb HWCCIEAOBaHUS, aHATU3UPOBATH
MIOJTyYEHHBIE PE3YJIbTAThl U J1€1aTh BHIBOJBI.

BbIsiBIIeHHE 3aBUCHMOCTH  MEXKJy HCCIEIyeMbIMH BeIMYMHAMH,
00BSICHEHUE TIOTYYEHHBIX PE3yJIbTaTOB U (HOPMYITUPOBAHHE BHIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITHi/JI, TGOpI/Iﬁ 1 3aKOHOB

YMeHue BIafeThb CHCTEMOM OHOJOTMYECKMX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArarole OWOJOTMUECKHEe TEPMHUHBI M TOHSTUS
(K¥3Hb, KJIETKA, TKaHb, OPraH, OPTaHu3M, BHI, TOMYISIIHS, YKOCHCTEMA,
Ouorieno3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OWONOIMMEPHI, JUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCITPOU3BE/IEHHE, HaCJIeJCTBEHHOCTb, W3MEHYUBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Owojorudeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa II.
Opnux, .M. MeunnkoBa, XpOMOCOMHAsI T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsiieBoro cxonactsa K. bapa, sBomtounoHHas

TCOpHA 4. I[apBI/IHa, CUHTCTUYCCKAasA TCOPHUA DOBOJJIOLUU, TCOPUSA




antpororeHe3a Y. JlapBuna; Teopusi Ouoreonenoza B.H. Cykauépa;
yuenue H.W. BaBuioBa o neHTpax MHOrooOpaszus U MPOUCXOKACHUS
KyJbTYpHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 nOyTIx u
HarpaBJIeHUsX 3BojroIUH, yueHue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHHs mpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeI0BaHUs IPU3HAKOB W HapyLICHUS CUEIUICHUS
reHoB T. MopraHa; roMoOJIOTMYECKHUX PSJOB B HACIEICTBEHHOU
n3MeHunBocty H.M. BaBunoBa; reHermueckoro pasHoBecust JIxk.
Xapan u  B. BaiinGepra; 3apoapimeBoro cxozactsa K. bapa;
ouorenernueckuit 3akoH J. ['ekkens, @. Mroiiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuauMyma lO. JIubuxa, sKoJI0rM4eckor nupaMuibl 4UCed,
OMOMAacChl U DHEPTUH);

runote3bl (koarepsatHoit A.M. Omnapuna, mepBuuHOro OyiboHa JIXK.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peumatb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABJIATH
IMPUYUHHO-CJIICACTBCHHBIC CBsA3HU MCXKOY HCCIICAYCMBbIMU
OHOJIOrMYECKUMHU O6”I:€KT3.MI/I, mnmpoueccamMm M ABJIICHUAMU, OCJIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJIATL I'CHOTHIIMYCCKUEC CXCEMbl CKPCHIUMBAHHA I PA3HbIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHuA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBAaTh B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GyHKIUSMU: OpPraHOMJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAMH OPraHOB y pAacCTEHHH, JKUBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEeHa BEILIECTB; TallaMU KJIETOYHOTO IMKJIA M KU3HEHHBIX
LUKJIOB OPraHU3MOB; dTallaMl YMOPHUOHAIILHOTO Pa3BUTHS; FEHOTUIIOM
u ¢deHotunoM, ¢eHoTUIoM U (GaKTOpaMu Cpelbl OOUTaHMUS;
IpoLeccaMi  JBOJIIOLUM; JBWKYIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU PA3JIMYHBIX AKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BBIIEIATh CYIECTBEHHBIC TPU3HAKHU:

CTPOCHHUSI BUPYCOB, KIJIETOK MPOKAPUOT U IYKAPUOT; OJHOKIECTOUHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BHUJIOB, OMOTEOIICHO30B, PKOCHCTEM U
Oouoctepsl; CTPOCHUS OPraHoB W CHUCTEM OpPraHOB PACTCHHIH,
YKUBOTHBIX, Y€JIOBEKA; MPOIIECCOB KU3HEACITEIBPHOCTH, TIPOTEKAFOIITNX

B OpraHusmax paCTeHHfI, JKHUBOTHBIX W YCJIOBCKA, OMOJIOrHYECKUX



mporieccoB: oOMeHa BemecTB  (MeTabonu3M), HH(pOpMauM U
MIpeBpaIleHHs] SHEPTUH, OPOKEHUS, aBTOTPOPHOTrO M TeTepoTpodHHOro
TUIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo3a,
raMeToreHesa, 5SMOpHUOreHe3a, NOCTAMOPHOHAJIBHOIO  pPa3BUTHA,
Pa3MHOXKEHHUS, UHINBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUS TI'€HOB, TI€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTAaOWIM3HMPYIOLIETr0, JBMXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOT0 M CUMIATPUUYECKOTrO
BUJI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI 3BOJIIOLIMK HA TEHO(DOH]
TOMYJISIUM; TIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cCpejie OOHuTaHus,
YyeperoBaHMUsl HAIPaBJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKAa SHEPIUH B 9KOCUCTECMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBIE MPU3HAKU
BUPYCOB, KJIETOK IIPOKapMOT M JyKapuoT, OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OIIEHO30B U IKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U IPEBpAILEHHs] SHEPTHH B
KJIeTKe, (OTOCHHTE3a, IJIACTUYECKOI0 M HSHEPreTH4ecKoro ooOMeHa,
XEMOCUHTE3a, MHTO3a, MeHo3a, OIUIOJOTBOPEHHUS, PA3BUTUS U
Pa3MHOXKEHHUS, UHIUBUYaJbHOTO PA3BUTHUS OpraHu3Ma (OHTOTEHE3a),
060pbOBI 32 CyILIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMs,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpele OOuTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHUHN B 3KOCHCTEMaX
CBOEH MECTHOCTH, KPYrOBOPOTa BEILECTB M INPEBpAILLEHUS SHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIII; B3aHMOCBSI3U
OpPraHU3MOB W cpenbl OOWTAHMSA;, ENWHCTBA YEIOBEYECKHX pac;
He00XO0IMMOCTH 37I0pOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAILUI0 OHOJIOTHYECKOTO
cCoJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKUE ACIIEKTHI COBPEMEHHBIX
HCCleIOBaHnH B OHoIoTHH, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTth riao0aabHBIE 9KOJIOTHYECKHE poOIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIIEHHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D I10 BUOJIOTUHN

Kon
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1.2

1.3

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

buonorusa xax HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

CoBpemeHHass OMOJOrMsl — KOMIUIEKCHAas Hayka. buosormueckne Hayku M H3ydaeMble UMHU IpoOiembl. DyHIaMeHTalbHBIE,
MIPUKIIAJHBIE U TIOUCKOBBIC HayYHBIE HCCIIEIOBAaHMS B OMOJIOTHH.

3nayeHne OWOJOrMM B (OPMHPOBAHWU COBPEMEHHOM €CTECTBEHHO-HAydyHOW KapTHHBI Mupa. Ilpodeccum, cBsizaHHBIE C
Ouosiorueil. 3HaueHuWe OHOJOIMH B MPAKTUYECKOH JEATEIBHOCTH 4YEJIOBEKa: MEIUIIMHE, CEeJIbCKOM  XO3SIHCTBE,

IIPOMBIINIIICHHOCTH, OXPAaHC ITPUPOAbI

JXuBble cucteMsl Kak mpeaMer u3ydeHus 6uoaoruu. CBONCTBA KUBBIX CUCTEM: €AMHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTD
U UEJIOCTHOCTh, CIIO)KHOCTh M YHOPSJOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CaMOOPIaHM3allMsl, CaMOBOCIIPOU3BEICHUE,
pa3apakuMoCTh, U3BMEHYMBOCTb, POCT U Pa3BUTHE.

VYpOBHM OpraHM3alliy JKUBBIX CHCTEM: MOJIEKYJISPHBIN, KJIETOYHBIM, TKAHEBBIH, OpPraHU3MEHHBIH, MOMYJISILIMOHHO-BUIOBOM,
HKOCHUCTEMHBIN (OuoreoneHoTnyeckuit), 6uocdepnsiii. Ilpoueccsl, npoucxoasiye B KHUBbIX cucTeMax. OCHOBHBIE NMPU3HAKH

xuBOro. JKu3Hb kak popMa CylieCTBOBaHHS MaTEPUHI

Mertoab! Ononoruueckoil Hayku. HaGmoienue, namepenue, SKCIepuMenT, CucTeMaTu3alus, Metaananus. [loHsTue o 3aBucuMoit
U He3aBHUCHMOMW nepeMeHHou. [ImannpoBanue skcnepuMenTta. [locranoBka m nposepka runore3. Hynesas runoresa. Ilonstue
BBIOOpKM M €€ J0CTOBEpHOCTh. Pa3Opoc B Ouonormyeckux maHHBIX. OIEHKA JOCTOBEPHOCTH TOJYYEHHBIX PE3yJIbTaTOB.

HpI/ILII/IHH HCKaKCHUS PC3YJIbTATOB SKCIICPUMCHTA. IloHsTHE CTAaTHCTUYECKOTO TECTA

2.1

Knerka kak Omosiorudyeckasl CicteMa

Krnerka — cTpykTypHO-(pyHKIIMOHANIBHAS equHUIA kuBoro. Vcropus oTkpeiTust KieTkd. PaGoter P. I'yka, A. JleBenryka.
Knerounas teopus (T. [lIBann, M. lneiineH, P. Bupxos). OCHOBHBIE MOJOXKEHUSI COBPEMEHHON KIETOYHOW TEOPHUH.

MeToapl MOJEKYJISIPHOW M KIETOYHOW OMOJNIOrMH: MHUKPOCKOIUS, XpomaTorpadusi, 3mekTpodope3, METoJ MEUYEHBIX aTOMOB,




muddepeHranbHOe HeHTPU(YTrUpoBaHNUe, KyIbTUBHPOBAHUE KIETOK

XHUMHYECKUN COCTaB KJIETKH. Makpo-, MUKPO- U YJIIbTPaMUKPO3JIEMEHTHL. Boia 1 €€ poib Kak pacTBOPUTEIIS, PEareHTa, y4acTHUE B
CTPYKTYpUPOBAHUHU KIIETKH, TEILIOpEryisauuyd. MuHepanbHble BEIIECTBAa KIETKU, UX Ouosornyeckas posib. Posib KaTHoHOB u
AQHUOHOB B KJIETKE.

buonornueckue nomumepsl. benku. AMUHOKHUCIOTHBIN cocTaB 0eKoB. CTPYKTYyphl O€TKOBOM MOJIEKYIbl. [lepBudHas cTpykTypa
OenKa, MeNnTUAHAs CBsA3b. BropuyHasi, TpeTHuHasi, YeTBepTHYHAs CTPYKTYphI. JleHaryparus. CoiictBa 6enkoB. Knaccupukarus
6enxoB. buomornueckue GyHKIMU OEIKOB.

VYrneBoabl. MoHOcaxapuabl, AUcaxapybl, OJUrocaxapuabl U monucaxapuasl. OOHMi TIaH cTpoeHus U (PU3HKO-XUMUYECKHE
CBOICTBa yrieBo10B. buonornyeckue GyHKIMH YTIIIEBOAOB.

Jlummapr. [mnpodwmnbHo-ruapodoOHBIe cBolcTBa. Kiaccubukamus mumuaos. Tpuriumepuns, ¢GochoIunuabl, BOCKH,

22 crepounipl. buonormueckue QyHkiuy gunumoB. OOmume CBOHCTBA OHMOJOTHYECKHX MEMOpaH — TEKy4decTb, CIOCOOHOCTh K
CaMO3aMbIKaHHUIO, ITOJIYIIPOHULIAEMOCTb.
Hyxneunosbeie kuciorsl. JJTHK u PHK. Crpoenune nykienHoBbIX kuciaoT. Hyxneoruasl. IIpuHIMD KOMIUIEMEHTapHOCTH.
[TpaBmio Yapradda. Crpykrypa JJHK — noitras cniupans. Mectonaxoxacaue u ouonorndeckue pynknnu JJHK. Buger PHK.
Oyukuuu PHK B kietke.
Crpoenne monekynsl AT®. Makpospruyeckue cBsisu B Moniekyie AT®. buonornyeckue pynkunun ATD. BoccranoBneHHbIe
nepeHocuuku, nx Gynkmuu B kietke. CexksennpoBanue JJHK.
CrpykrypHass Ouonorus: OMOXMMHMUYECKHE MU OHMOPU3NYECKUE HCCIEOBAaHMSI COCTaBa U IPOCTPAHCTBEHHOM CTPYKTYphI
OMOMOJIEKYI
Tunsl KJI€TOK: dyKapuoTHUecKas U pokapuoTuueckas. CTpykTypHO-(yHKIHOHAIbHbIE 00pa30BaHuUsl KIETKH.
Crpoenue mpokapuoTHyeckoi kieTku. Kierounas creHka Oaktepuil u apxeil. OCOOEHHOCTH CTpOEHMS TeTepOTPOPHON U
2.3 aBTOTPO(HON MPOKAPUOTHIYECKUX KJIETOK. MEeCcTO U poJib MPOKApUOT B OMOIIEHO3aX.

CrpoeHrne u (YyHKIMOHMpPOBAHHE J3yKapHoTH4yeckol kieTku. Ilma3zmarmyeckas memOpana (miasmanemma). CTpykTypa

MJIa3MaTHIeckoil MeMOpaHbl. TpaHCHIOPT BEIIECTB 4Yepe3 IUIa3MaTUYeCKylo MeMOpaHy: maccuBHbBIN (muddys3us, obmerd€éHHas




i Qy3us), akTUBHBINA (TIEPBUYHBIA M BTOPUYHBIA aKTUBHBIN TpaHcnopT). [lomynponunaemocts MmemOpansl. PaboTta Hatpwmii-
KaJIMEeBOTr0 Hacoca. DHJOIMUTO3: MUHOIMUTO3, (daronuto3. Dx301uTo3. Kinertounas crenka. CTpykTypa v (pyHKUHMH KIECTOYHON
CTEHKH pacTeHUil, rpuOoB.

[uromnasma. Ilutozons. [{utockener. [[BmxkeHue nuromiazmel. OpraHouabl kieTkd. OqHOMEMOpAaHHBIE OPTaHOWIBI KIIETKH:
supomnazmatrueckas cetb (DIIC), anmapat ['onbmku, TU30COMBI, UX CTpoeHHE W (QyHKIHMH. B3anMOCBsI3b 0AHOMEMOpPaHHBIX
opranouioB kieTku. CTpoeHue rpaHyisipHOro petukyiayma. CHHTe3 pacTBOPUMBIX OenkoB. CHHTE3 KJIETOYHBIX MEMOpaH.
['magkuit (arpa”yssipHBIN) YHAOILIA3MATHYeCKUN peTukyayM. CekperopHas ¢yHKIus anmapara ['onbmku. TpaHCHopT BEecTB
B KJeTke. Bakyonu pacturenbHbIX KieTok. Kiierounslit cok. Typrop.

[TosnryaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHIPUHU, TUIACTUIBL.

Crtpoenne u (yHKIUUM MHUTOXOHApPUN M TutacTui. [lepBUuHbIE, BTOPUYHBIE U CJIOXKHBIC IUIACTUABI (OTOCHHTE3IUPYIOIINX
3YKapHuoT. XJIOPOIIACThI, XPOMOIUIACTHI, JIEMKOIIACTHI BBICIIUX PACTEHUI.

HememOpannsie opranons! kietku CtpoeHue  GyHKIUN HeMEMOPaHHBIX OPraHOMIOB KJeTKd. Pubocombl. MUKpO(hMIIaMEeHTHI.
Mpimieunsle kinetkd. Mukporpyoouku. Kinerounslii nieHtp. CTtpoeHHe M JBM)KEHUE JKIYTHUKOB M pecHUYeK. MHUKpOTpyOOukH
uuTomiasMsl. LleHTpross.

SAnpo. OOGonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBINIKK, MX CTPOEHHE M (DYHKIUH. SnepHblii OENKOBBIM MaTpuUKC.
[IpocTpaHCcTBEHHOE pacoIOKEHNE XPOMOCOM B HHTEp(a3zHOM sizipe. benku xpoMaTHa — THCTOHBI.

Krnerounsie BiitoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3YKapHOT (pacTUTENbHOM, )KUBOTHOM, TPHUOHOI)

2.4

AccuMWISIIMS U TUCCUMIIIALIMSL — JIB€ CTOPOHBI MeTabonu3ma. Turmbl oOMEHa BellecTB: aBTOTPO(HBIA M IeTepoTpOdHBIi.
VYdacThe Kuciopoaa B OOMEHHBIX Ipoleccax. JHepreTudyeckoe obecredyeHue KieTku: mnpespaiieHue AT®D B 0OMEHHBIX
nporeccax. @epMEeHTATUBHBIN XapaKkTep peakiuid KIeTouHoro Metabonau3ma. GepMeHThl, UX CTPOCHHE, CBOMCTBA U MEXaHU3M
neiicrBus. Kodepmentsl. Otnuunst pepMEeHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. belakn-akTuBaTopsl U OENKU-UHTUOUTOPBI.
3aBUCUMOCTb CKOPOCTH (PEpMEHTATUBHBIX PEAKIMH OT pa3INUHbIX (PaKTOPOB.

[lepBUYHBII CHHTE3 OpraHMYECKUX BellecTB B KieTke. PorocuHTe3. Poib XxmoporutactoB B mporecce porocunresza. CBeroBast U

TemHoBasi (¢a3pl. [IpogykTuBHOCTH (oTocuHTe3a. BinsHue pa3auuHbBIX (GaKTOPOB Ha CKOPOCTh (POTOCHMHTE3a. 3HAYCHHE




¢dorocunTe3a.

XemocuHre3. PazHooOpazue opraHu3MOB-XEMOCHHTETHKOB: HUTpUUUUpYOIUEe OaKTepuH, >Kelne300aKkTepuu, cepoOaKkTepu,
BOJIOPOJIHBbIE OaKTepUU. 3HAUEHUE XEMOCHHTE3A.

Ana’poOHble oOpraHu3Mbl. Bunel Opoxenus. [IpogykTel OpoKeHHS M HX HCIOJB30BaHUE YEIOBEKOM. AHa’pOOHBIE
MHUKPOOPIaHU3MbI KaK 0OBEKThI OMOTEXHOJIOTHH U BO30YIUTENIN OONIE3HEH.

AdpoOHBIE OpraHu3Mbl. OTambl 3Hepreruueckoro oOmena. IloaroroBurensHbl 3STam. [Mkonu3 — OECKUCIOPOJIHOE
pacILeIICHUE [IFOKO3BI.

Buonorndeckoe OKHUCIIEHHE, WM KIETOYHOE JbIXaHue. Poilb MHTOXOHOpUH B TMporeccax OHOIOrMYECKOrO OKHCIICHUSI.
[uxsmaeckue peaknun. OxuciurensHoe ¢ochopunupoBanue. IIpenmymiecTBa a’poOHOTO MmMyTH OOMEHa BELIECTB IEPE

aHa’poOHBIM. DPPEKTUBHOCTH SHEPTETUUECKOT0 0OMEHa

2.5

Peaknun marpryHoro cunresa. IIpyHIMI KOMINIEMEHTAPHOCTH B pEaKkIMAX MAaTPUYHOIO CUHTe3a. Peanm3anus HacaeaCTBEHHON
uHpopmanuu. ['eHeTndyeckuid koxa, ero cBoiictBa. Tpanckpunims — marpuudblidi cuHTe3 PHK. TlpuHImMNIBI TpaHCKpUNIMU:
KOMIUIEMEHTApHOCTh, aHTUIAPAIIEIBHOCTh, ACUMMETPUYHOCTh. TpaHcnsaius U e€ stambl. Ydactue TpaHcnopTHeix PHK B
OomocuHTe3e Oenka. YcimoBus bnocunTesa 6enka. Konupopanne aMuHOKUCIIOT. Poitk pubocom B OnocuHTE3€e Oelika.
Opranu3zaiiis reHoMa y MPOKapHoT U DYKapHoT. Peryssius akTHBHOCTH TeHOB Y IpokapuoT. ['unoresa onepona (®. XKakoo, XK.
Mano). Perynsuust o0OMEeHHBIX MpolieccoB B kieTke. KieTounslii romeocTas.

Bupycbl — HekierouHble (pOpMBI JKU3HU W oOnuraTHble mapas3utbl. CTpoeHHE MPOCTHIX U CIOKHBIX BHUPYCOB, PETPOBHPYCOB,
OaxTeprodaros.

BupycHsle 3a00sieBaHus yenoBeka, KUBOTHBIX, pacteHuil. CIIN, COVID-19, counanbHble 1 MEIUIIUHCKHE TPOOIEMbI

2.6

Krnerounslii nuki, ero nepuoasl u perynsauus. MHtepdaza u muro3. OcoGeHHOCTH MPOIECCOB, MPOTEKAIOIINX B HHTEpdase.
ITonroroBka kieTku K JeneHuro. IlpecuHreTHueckuil (MOCTMUTOTHYECKMH), CHHTETHUECKMH U MOCTCUHTETUYECKHH
(MpeMUTOTUYECKHIT) TEpHO/IbI HHTEP(A3HI.

Marpuunsiii cuaTe3 JJHK — penmukanus. [Ipuamuner permkanun JIHK: koMmieMeHTapHOCTh, MOTYKOHCEPBATUBHBIA CHHTES,

aHTUmnapawieTbHocTh. Mexanusm pemmkamuu  JIHK. Xpomocombr. Crtpoenue xpomocom. Temomepbsl u Tenmomepasa.




XpOMOCOMHBIN HA0Op KIETKHW — KApUOTHIL JIUTUTOMAHBIA W TaruIOMAHBIA HAOOPHI XPOMOCOM. ['OMOJIOTUYHBIE XPOMOCOMBI.
[TonoBbIe XpOMOCOMBI.

Jenenne kimetkn — MuTo3. CTaguum MHUTO3a M NMPOUCXOJALIME B HUX Ipouecchl. Tumbl MuTo3a. KapuoknHe3 M LIUTOKHUHES.
buonorudeckoe 3nHaueHre MUTO3a. Perysiiys MUTOTHYECKOTO UKIIA KIEeTKU. [IporpamMmmupyemast KJaeTodHasi THOelb — armomnTos.

q)}IHKI_II/IOHaJILHaSI TCHOMHKA

Opranusm Kak OHoJOrHyYecKasi CuCTeMa

3.1

OAHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPIaHU3Mbl U MHOTOTKAHEBBIE OPTaHU3MBI.

@opMbl pa3sMHOXKEHMS OpPraHHW3MOB: Oecrojoe (BK/IIOYash BEreTaTUBHOE) M IOJIoBoe. Buabl 0ecrnonoro pa3MHOMKEHHS:
IIOYKOBaHME, CIIOPYJIALM, (hparMeHTalus, KIOHUPOBaHHE.

[lonoBoe pa3zmHoxenue. IlonoBeie kieTku, wnu ramersl. Meio3. Craagunm Mmeios3a. IloBeneHue XxpomocoM B Meio3e.
Kpoccunrosep. buonornueckuil cmMbIcit MeH03a U ITOJIOBOTO Iporecca. Meo3 1 ero MeCTO B JKU3HEHHOM LIMKJIE OPraHU3MOB.
[IpenzapoapimeBoe pasButHe. I'ameroreHe3 y kuBOTHbIX. IlosoBble xkene3pl. OOpa3oBaHue M pa3BUTHE MOJOBBIX KIIETOK.
Cnepmatorene3 u ooreHe3. CTpoeHue MojoBbIX KieTOK. OIIOAOTBOPEHHE U SMOpPUOHAIbHOE Pa3BUTHE KUBOTHBIX. CrOCOObI
OIJIOZOTBOPEHMS: HAapyKHOE, BHyTpeHHee. [lapTeHorenes.

WnauBuayanbHOe pa3BuTue OpraHu3MoB (oHTOreHes). Ctaauu 3MOpuoreHes3a >KMBOTHBIX (Ha mpuMmepe Jarymiku). J{poOnenue.
Tuner apobnenus. OcoOeHHOCTH IpOOIEHUS MIICKONMUTAIOUIMX. 3apOAbINIEBble JIMCTKU (TacTpysslus). 3akiajka OpraHoB U
TKaHeW M3 3apOAbIILEBBIX JHUCTKOB. B3anMHOe BIUsSHME uacTeill pa3BHBAIOLIETOCS 3apojbllia (3MOpUOHAIBHAS WHIIYKIIHSA).
3akyiafka IUlaHa CTPOEHMSI J)KMBOTHOTO KaK pPE3y/ibTaT HMEpapXWYECKUX B3aMMOJIECHCTBHM TeHOB. BiusHue Ha 3MOpuOHanbHOE
pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYKAIOLLIEH Cpeibl.

Poct u passurue xuBoTHbIX. [TocTamMOpuoHansHbIl niepuos. IIpsmoe u Hempsimoe paszButue. PasButue ¢ meramopdo3oM y
0eCr03BOHOUYHBIX M IMO3BOHOYHBIX )KUBOTHBIX. bronornyeckoe 3HaueHue NpsiMOro ¥ HEMpsIMOT'O Pa3BUTHUS, UX PACIIPOCTPAHEHHE
B npupone. Tumbl pocra XUBOTHBIX. (DaKTOPBI PErynsluU pOCTa >KUBOTHBIX W yesnoBeka. CTaauu MOCTAIMOPHOHAIBHOIO
pa3BUTHA Y )KUBOTHBIX U YesoBeKa. [leprnoibl oHTOreHe3a yenoBeka.

PasmHoxenue u pazputue pacteHuil. ['amerodur u cnopodur. Meiio3 B KM3HEHHOM IuKiIe pacTeHuil. OOpa3oBaHue crop B




3.2

npouecce Meno3a. [amerorenes y pacreHuil. OIIOJOTBOPEHHE U Pa3BUTHE pPACTUTEIbHBIX OpraHu3MoB. J[BoiiHoe
OIJIOZJOTBOPEHHE Y LIBETKOBBIX pacTeHui. OOpazoBaHKe U Pa3BUTHE CEMEHU. MeXaHU3Mbl PEryJISILIMA OHTOT€HE3a y pacTeHUl U

JKHNBOTHBIX

I/ICTOpI/IH CTaHOBJICHHUA M pa3BUTHA I'CHCTHKM KaK HAyKH. OCHOBHBIC TCHETHYECKHE IMOHATHSI M CHMBOJLL. ['OMOJIOTMYHBIE
XpOMOCOMBI, aJlJICJIbHBIC TI'CHBI, QJIbTCPHATHBHBIC IIPU3HAKH, ,Z[OMI/IHaHTHBII\/'I n peuecanHmﬁ IIpU3HAK, TOMO3UI0TA,
rereposurora, 4Yucrasd JIMHUA, T I/I6pI/II[BI, T'CHOTHII, (beHOTI/IH. OcHoOBHBIC METOAbBI TCHCTUKMH: I‘I/I6pI/I,Z[0JIOI‘ H‘IGCKHﬁ,

LIUTOJIOTUYECKUN, MOJIEKYJIIPHO-T€HETUYECKUI

3.3

Mounorubpuanoe ckpemuBanue. [lepBoiii 3aKkoH MeHenss — 3aKOH eIMHOOOpa3us THOPUAO0B MEpPBOro MokojeHus. [IpaBuio
JOMUHUpOBaHUsS. BTopoit 3akoH MeHnenst — 3aKOH paclieruieHus Mpu3HakoB. L{uTonorunueckre OCHOBBI MOHOTHOPHIHOTO
cKkpeuiuBaHus. [ unoresa 4ucTOTHI raMer.

AHanuzupyrollee ckpenBanue. IIpomexyTouHbld XapakTep HacleloBaHusA. PaciieryieHue NpPU3HAKOB IPU  HEMOJHOM
JIOMUHUPOBAHUU.

JurubpunHoe ckpemuBanue. Tpertuid 3akoH MeHzaenss — 3aKOH HE3aBHCHMOIO HAacel0BaHUs NMpu3HaKoB. lluronoruueckue
OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUSI.

CuermuienHoe HacienoBanue npusHakoB. PadoTer T. Moprana. CrienyieHHOe HaclieIoBaHWE T€HOB, HAPYIICHUE CIICTUICHHS MEXKTY
reHamu. XpoOMOCOMHAasi TEOPHUS HACJIEICTBEHHOCTH.

I'enetnka mnosa. XpoOMOCOMHBIA MEXAaHM3M OIpEAENICHUs] Moya. AyTOCOMBI M TMOJIOBBIE XPOMOCOMBI. ['OMOrameTHbIi U
reTeporaMeTHBIN 1oJ1. ['eHeThuecKast CTpyKTypa IOJIOBBIX XpoMOocoM. HaciienoBanue npu3HaKkoB, CLENJIEHHBIX C TIOJIOM.
l'enotun kak wenmocTHas cucrema. llneldoTponus — MHOXKECTBEHHOE JEWCTBUE TeHAa. MHOXKECTBEHHBIM —aJIJIEIU3M.

BsaumopeiictBue HeayuienbHbIX TeHOB. KommemenTapHocTs. Onucras. [lonumepus

3.4

BsanmopeiicTBre reHotuna u cpepl npu popmupoBanuu (eHorumna. MsmeHunBocTs npusHakoB. KauecTBEeHHbIE M KOJTMUYECTBEHHbIE
MpU3HAKU. Buibl "3MEHUYMBOCTH: HEHACIIEICTBEHHAS U HACJIEICTBEHHAsL.
MopaundukaonHasi U3MeHYMBOCTb. Posib cpebl B (hopMUpOBaHMN MOIM(PUKAIIMOHHON M3MeHunBocTH. HopMa peakimu npu3Haka.

Bapuanmonsslii psii v Bapuaiionsas kpusas (B. Moranncen). CoiicTBa MOAM(UKAIMOHHOW M3MEHUYMBOCTH.




3.5

I'enotununyeckast n3MeH4YMBOCTH. (CBolicTBa TI'€HOTHNMYECKOM HW3MEHYMBOCTH. BHIBI T€HOTHMIHMYECKOM W3MEHYHMBOCTH:
KOMOMHATUBHAsI, MyTaI[HOHHAsL.

KomOuHaTuBHAs M3MEHYMBOCTh. MeH03 M TIOJIOBOHM IMPOIECC — OCHOBAa KOMOMHATHMBHOM HM3MEHUYMBOCTH. PoJb KOMOMHATHBHOM
M3MEHYHMBOCTH B CO3/IaHMH T€HETUUECKOr0 pa3Hoo0pas3us B Ipe/iesiax OIHOTO BUA.

MyrtanonHas U3MEHUYMBOCTb. Bubl MyTaluil: reHHble, XpOMOCOMHbIE, TeHOMHbIe. CIIOHTAHHBIE M MHYLIMPOBAHHBIE MYTallUU.
SnepHble u UTOILIA3MaTHYeCKe MyTalui. CoMaTHYeCKUE U TI0JIOBbIe MyTaluu. [ [puunHbl BOSHUKHOBEHUST MyTalvii. MyTareHsl u
X BJIMSHHE HA OPraHMW3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOIO Tpolecca. 3aKOH TOMOJIOTMYECKHX PAJIOB B HACJIEIACTBEHHOM

n3menuuBocty (H.W. BaBunos). BHesniepHas ©3MeHUMBOCTb U HACJIEACTBEHHOCTh

Kapuotun uyenoseka. MexayHapoaHas IporpamMma UCCIEJOBAHUS T'€HOMa 4elloBeKa. MeToabl U3y4eHHs] TEHETUKHU YelIOBEKa:
IEHEAJOTUYECKUI, OJM3HELOBBIM, LMTOICHETUYECKUH, MOMYJIALMOHHO-CTATUCTUUECKUM, MOJEKYJISIPHO-T€HETUYECKUH.
CoBpeMeHHOE olpesie/ieHue TeHOTHUINA: MOJHONEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHUE, B TOM 4uciie ¢ nomouibto TI1[P-
aHanu3a. HacnenctBeHHble 3a00seBaHus yesloBeKa. ['eHHbIe U XpOMOCOMHBIE 00JIe3HU yenoBeka. boje3Hu ¢ HacieinCTBeHHOU
IIPEAPACcIONOKEHHOCTbIO. 3HAYEHUE MEIUIMHCKOW T'€HETHKM B IPENOTBPALICHUH M JIEYEHUM TIeHETHUECKHX 3a0osieBaHMH

yeoBeka. CTBOJIOBBIE KIIETKHA

3.6

JlomecTukaiuss U cenekius. 3apoXKIeHUe CeNeKImu U noMmectukanuu. Yuenue H.M. BaBunoBa o meHTpax MpOUCXOXKIACHUS U
MHOTroo0pa3us KyJbTYPHBIX pacTeHUH. Poib cenekiyy B co34aHuM COPTOB PaCTEHUI U MOpoJl )KUBOTHBIX. CopT, MOpoa, LITaMM.
3aKOH rOMOJIOTHUYECKUX PAOB B HacaeACTBeHHON n3MeHunBocTH H.W. BaBuiioBa, ero 3HaueHue Juis CENEeKIIMOHHOM paboThI.
Mertoab! ceneKIMOHHOM paboThl. MICKyCCTBEHHBIH 0TOOP: MAacCOBBIA M MHAMBUAYAJIbHBIA. DTarbl KOMOMHAIIMOHHON CEeJIeKIINH.
WcnpiTanue npousBoauTened mo moToMcTBy. OTOOp MO T€HOTHIY € MOMOIIbIO OIEHKH (DEeHOTHIAa MOTOMCTBA M OTOOp IO
TEHOTHUITY ¢ ToMouIsto aHanuza JJHK.

HckyccTBeHHBIN MyTareHe3 Kak MeETOJ| CEJIEeKIIMOHHOM paboThl. PajnanioHHBIE M XUMHUYECKUIl MyTareHe3 Kak HCTOYHHUK
MyTalUil y KyJIbTypHBIX (hOopM OopraHu3MoB. Vcronb30BaHHE F€HOMHOIO PEJaKTHUPOBAHUS U MeTO/10B pekomOnHaHTHBIX JIHK
JUTSI TIOJTYYEHHsI HICXOAHOIO MaTepuaa sl CEJIeKIINH.

[Tonmy4yenne monmumionoB. BHyTpuBHaoBas ruOpuam3aius. biM3KopoaCcTBEHHOE CKpelvBaHue, Wik WHOpuauHT. HepoacreeHHOE




CKpelIMBaHue, Wid ayTOpuauHr. I'erepo3uc u ero mpuunHbl. Vcnons3oBanue rereposuca B cenekipu. OtnanéHHas ruOpuan3anyst.

[Ipeomonenre GecIiIoans MEXBHIOBBIX THOPHIIOB. JIOCTIDKEHHS CEJICKIIMN PACTEHUH M YKMBOTHBIX

3.7

OOBEKTBI, UCMOJIb3yeMble B OHOTEXHOJIOTHH, — KJIETOYHBIE M TKAHEBBIC KYJIbTYPbI, MUKPOOPTaHMU3MBI, UX XapaKTEPUCTHKA.
TpanunmonHas OUMOTEXHOJIOTUs: XJieOONeUYeHue, MOIydYeHHe KHCIOMOJIOYHBIX MPOAYKTOB, BUHOAEIHE. MUKpOOMOIOrn4ecKuit
cuHTe3. OOBEKTbl MHUKpPOOMOJIOTHUECKMX TeXHOMOrui. IIpom3BoiacTBO Oenlka, aMUHOKHCIOT U BHUTAaMHMHOB. VICKycCTBEHHOE
OILIOOTBOpEHUE. PEKOHCTPYKIMS SMIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METO| TpaHCIUTAHTaLMU SAEp KIETOK.

XpoMOCOMHas U TeHHas nHkeHepus. MIckyccTBeHHbI cUHTE3 reHa U KoHCTpyupoBaHue pekoMouHanTHbix JJHK. locTmxenus u

ICPCIICKTHUBLI XpOMOCOMHOﬁ M TEHHOU HHXXCHCPUU. MenuiuHcKue OHMOTEXHOJIOTHH. VCcIONb30BaHNE CTBOJIOBBIX KIIETOK

4.1

4.2

Cucrema n MHOI‘OO6paSI/Ie OpPraHu4cCKoOro Mmupa

buonoruyeckoe paszHooOpasue opranusmoB. CoBpeMeHHas CHUCTEMa OpraHudeckoro mwupa. [IpuHIMIBI KiaccuduKanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

OCOOCHHOCTH CTPOEHHSI W JKU3HEACATEIBHOCTH OJHOKJICTOYHBIX OpPraHM3MOB. baktepuu, apxeu, OJHOKIETOYHBIC TPHOBI,
OJIHOKJIETOYHBIE BOJAOPOCIH, Jpyrue NpoTUCThl. KoJoHMaIbHBIE OpraHu3Mbl. [IBH)KEHHE OJHOKIETOYHBIX OpPraHU3MOB:
amMEOOMHOE, JKTYTHKOBOE, PECHHYHOE. 3aluTa y OJHOKJIETOYHBIX OpraHu3MOB. Pa3apakuMocTb y OIHOKJIETOYHBIX

OpraHnu3MoOB. Takcucer

MHoOrokjeTouHble pacteHus. B3auMOoCBA3b YacTeld MHOIOKJIETOYHOI'O OpraHu3ma. TKaHHW, OpraHbl U CHUCTEMBI OPraHOB
MHOTOKJIETOYHOTO opranu3ma. Opranusm Kak euHoe 1enoe. TkaHu pacTeHui. TUIbI pacTUTENBHBIX TKaHEW: oOpa3oBaTeIbHasl,
MMOKpPOBHAsA, MPOBOJIAIIAS, OCHOBHAs, MexaHuueckasi. OCOOCHHOCTH CTpOoeHHUs, PYHKIMI M pacIoioKEHUsI TKaHEW B OpraHax

pacTeHui

4.3

BereratuBHble M reHepaTUBHBIE OpraHbl pacTeHHil. DyHKIMM opraHoB M cucrteM opraHoB. Kapkac pacrenuil. J[BuxkeHue
MHOTOKJIETOYHBIX PpAaCTEHUW: Tponu3Mbl M Hactuu. llorymomeHue BOIBI, YITIEKUCIOIO ra3a U MHUHEPAIBHBIX BEIIECTB
pacrenusimu. [Ipixanue pactenuid. uddysus ra3oB yepe3 MOBEPXHOCTb KIETKH. TpaHCIOPTHBIE CHCTEMBI PACTECHHM.
Beinenenue y pactenuil. 3ammra y MHOTOKJIETOYHBIX pacteHuid. Kyrukyma. CpencrBa macCHMBHOM M XMMHYECKOM 3aIlMTHI.

DOUTOHITN L.




PaznpaxumocTts 1 perynsuust y Opranu3moB. Pa3npaxuMocTb U peryisiuys y MHOTOKJIETOYHBIX pacTeHHil. POCTOBbIE BemiecTBa

" UX 3HA4YCHUEC

4.5

4.6

MHOroKJIETOYHBIE KUBOTHBIE. B3aMMOCBSI3b 4acTe€ld MHOTOKJIETOYHOrO OpraHu3ma. TKaHW, OpraHbl U CHUCTEMbI OPraHOB
MHOTOKJIETOYHOT0 opranu3ma. OpraHu3M Kak enuHoe uenoe. ['omeocrta3. TkaHW >KMBOTHBIX M 4YeJIOBEKA. THIbI KUBOTHBIX
TKaHEH: SMuTeNraabHas, COSUHUTEIbHAS, MbIIIIeYHas!, HepBHas. OCOOEHHOCTH CTPOCHUS, PYHKITUI U PaCIIOIOKECHUS TKAaHEH B

opraHax >XMBOTHBIX W YCJIOBCKA

Opranbl ¥ CUCTEMBl OPraHOB >KMBOTHBIX. DYHKIMM OpraHOB M cHUCTeM opraHoB. Omopa Tena opraHu3moB. CKeneTbl
OJIHOKJIETOYHBIX U MHOTOKJIETOUHBIX KUBOTHBIX. HapyXHbI 1 BHYTpeHHUH ckeneT. CTpOeHHE U TUIIbl COSUHEHMS KOCTEH.
JIBM>KEHHE MHOTIOKJIETOUHBIX JKMBOTHBIX. IInTanue xuBOTHBIX. [IMTaHME MO3BOHOYHBIX JKMBOTHBIX. JlpIXaHHE >KMBOTHBIX.
Koxxnoe npixanue. XKabepHoe 1 1ErouyHOE AbIXaHHE.

JlpIxaHre MO3BOHOYHBIX KUBOTHBIX. DBOJIIOLIMOHHOE YCIOXHEHUE CTPOEHUS JIErKMX MO3BOHOYHBIX KMBOTHBIX. /lpIxaTenbHas
cucTeMa 4yesnoBeka. MexaHnu3M BEHTUIIALUUY JETKUX Y IITHUI] M MIEKOIUTAIOMNX. TpaHCIopT BEMECTB Y OPraHu3MoB. TpaHcnopT
BEUIECTB y JKMBOTHBIX. KpoBeHocHas cucremMa M €€ opraHbl. KpoBeHOCHas cucTemMa IIO3BOHOYHBIX JXHMBOTHBIX. Kpyrn
KpPOBOOOpAIIEHHs. DBOJIIOLIMOHHBIE YCIOKHEHHUS CTPOEHHsSI KPOBEHOCHOM CHCTEMBI NMO3BOHOYHBIX XMBOTHBIX. BblieneHue y
opranu3moB. Beienenue y xuBoTHbIX. CokpaTuTenbHble Bakyosun. Opranbl BbiienaeHus. CBsI3b MMOJIOCTH Tella ¢ KPOBEHOCHOU U
BBIIETIUTENILHON cucTeMaMu. BpljieseHre y MO3BOHOYHBIX KMBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI U MX
IIPOU3BOJHBIE.

PasgpaxkxuMocTh U peryisauus y opraHu3moB. Pa3npakMMoOCTb y OJHOKJIETOUYHBIX OpraHu3MOB. Takcucel. Pa3apakuMocTs U
peryisanus y MHOTOKJIETOYHBIX pacTeHH. POCTOBBIE BellecTBa U MX 3HAYCHHUE.

Hepshas cuctema u pediexkTopHas peryisius y MHOTOKJIETOUHBIX KUBOTHBIX. HepBHas cuctema u €€ oTAesnbl. DBOIIOLMOHHOE
YCII0KHEHUE CTPOCHHUSI HEPBHOW CUCTEMBI Y )KUBOTHBIX.

PazpaboTtka anropuT™MoB U nporpamm st 3pPpekTUBHON HYyHKINOHATBHON aHHOTALMN T€HOMOB, TPAHCKPUIITOMOB, IIPOTEOMOB,

MeTa00JIOMOB MUKPOOPTaHU3MOB, PACTEHUM, )KUBOTHBIX U YEJIOBEKA

Opl"aHI/ISM YCJIOBCKA U €T0 3JOPOBLEE




Opranbl U cUCTEMBI OpraHoB YejoBeka. OT/eNnbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pedrieke u peduiekTopHas myra.

besycnoBuble 1 ycioBHbIE peduiekchl. ['yMopanbHas perynsauus ¥ SHAOKPUHHAs CHUCTeMa >KMBOTHBIX M 4desoBeka. JKenessl

>4 SHIOKPUHHOM CHCTEMBl U MX TFOPMOHBI. [leficTBUe TOpMOHOB. B3auMOCBSI3b HEPBHOW M 3HAOKPUHHOW cucTeM. | 'mmoranamo-
runouzapHas cucrema. Pednexc u pednexropras gyra. be3ycioBHbIE B YCIOBHBIE pedICKChI
3ammTa opraHu3Ma oT OoJjie3Herl. IMMyHHas cucrtema denoBeka. KJeTOUHBI M TyMOpaldbHBIM MMMYHUTET. BpokIE€HHBIN,
5.2 npuoOpeTéHHplii cnenuduueckuii UMMyHHTET. Teopusi KioHanbHO-celekTHBHOro ummyHurera (IL.Dpmux, ®.M.bepner,
C.Tonerasa). BocnanurenbHble OTBETHI OPraHu3MoB. Poiib BpOKIEHHOIO HUMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1€BaHUI
53 KposeHnocHas cucrema u e€ opranbl. Cepjle, KpOBEHOCHbIE cocyabl U KpoBb. Kpyru kpoBooOpamienus. Pabora cepaua u eé
' perynsuus
54 Hpixanue yenoBeka. Juddysus ra3oB uepe3 MOBEPXHOCTh KIETKH. JlpIXaTenpHash cucTeMa dYenoBeka. JlpIxaTenmpHas
' MOBEPXHOCTh. Perymnsuus npixanus. J{prxatenbHble 00bEMBI
55 [TumeBapurenbHas cuctema yenoBeka. OTAesnbl NUIIeBapUTEIbHOro TpakTa. [lumeBapuTenbHble xkene3sl. BHyTpunonoctoe u
' BHYTPHUKJIETOUHOE ITUIIEBAPEHUE
5.6 [ToxpoBb! 1 ux mpousBoaHble. Opransl BeiaeneHus. [louku. Ctpoenue u GpyHKIHOHUpOBaHUE HedpoHa. DUIbTpaIus, CeKpenus
' 1 00paTHOE BcachlBaHHWE KaK MEXaHU3Mbl Pa0OThI OpraHoB BbiAeaeHHs. OOpa3oBaHUE MOYHM Y YETIOBEKA
5.7 JIBr>KkeHHe YenoBeKa: MplieuHas cuctema. CKeleTHble MBIIIIBI M UX padoTa. CTpoeHHEe U TUIIBI COSAMHEHUS KOCTeH
6 Teopus 3Bomronuu. Passutue xu3HM Ha 3eMie
OpomonronHas teopust Y. Jlapsuna. [Ipeanocsiiky BOSHUKHOBEHUS AapBUHU3MA. JKU3Hb U HayuyHas aestenbHocTh Y. J[apBuHa.
JiBmokymue cuibl 3Boionuu BuoB no Y. J/lapBuHy (BbICOKas MHTEHCHUBHOCTb PAa3MHOXKEHHSI OPraHU3MOB, HACJIEICTBEHHAs
6.1 M3MEHUYUBOCTb, 00ph0Oa 3a CyIIeCTBOBAaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOP).
Odopmnenne cunrernueckoir Teopun sBosmouuu (CTDI). HeltpanbHas Teopus s3Bomonuu. CoBpeMeHHast 3BOJIOIHMOHHAS
Ouosiorusi. 3HaueHHE YBOJIOIMOHHON TEOpUHU B (OPMUPOBAHUH €CTECTBEHHO-HAYYHOH KapTHHBI MUpa
6.2 [omynsnus Kak 3JeMeHTapHas eAMHULA 3BOMOIKMH. COBPEMEHHBIE METOBI OLIEHKU T€HETHUECKOTO pa3HOo00pa3us U CTPYKTYpHhI
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nonynsnuil. I3MeHeHne reHooHaa MOMy s KaK 3JIEMEHTapHOE YBOJIOIMOHHOE SBJICHUE. 3aKOH T€HETHUECKOTO PABHOBECHS
JIx. Xapmau, B. BaiinOepra.

DOnemeHTapHble (HAKTOPHI (JIBHUKYIIUE CHUJIBI) 3BOJIOLMU. MyTaluoHHbIM mpouecc. KomOunaTtuBHas u3MeHYMBOCTH. Jpeiid
TCHOB — CIIy4ailHble HEHAIPaBJICHHbIC M3MEHEHHUS YacTOT ayuiesieil B momysausx. DPQexT ocHoBarens. Murparuu. N3omsmus
MOMYJISIHI: reorpadudeckas (IPOCTPaHCTBEHHAs ), OHoIornyeckas (penpoayKTHBHAS).

EctectBennblit 0T00p — Hanpapistonuii Gpaktop 3Boiounu. OOpMbI €CTECTBEHHOTO0 O0TOOpA: JBWXKYIIUHN, CTAOMIH3UPYIOLIHA,
paspeiBatomuii (qu3pynTtuBHEI). [Tog0BoI 0TOOP.

[TprcnocoOIeHHOCTh OPTaHU3MOB KaK pe3yidbTaT MHKPOJBONIONMU. BO3HWKHOBEHHME NPUCTIOCOOJIEHUH Yy OpPraHW3MOB.
Apomopdo3sl u uamoamanTanud. I[Ipumepsl npucnocoOneHuit y opraHu3MoB. OTHOCHUTEIBHOCTh IPHCIIOCOOICHHOCTH
OpraHU3MOB.

Bun, ero kputepuu u crpykrypa. BumooOpazoBaHue Kak pe3yiabTaT MHKpOIBOMIONHMH. W30msamus — Kiro4eBod (akTop
BU000pa3oBanusa. Ilyrh ®  cmocoObl  BHAOOOpa3oBaHUWs:  ayuionarpudeckoe (reorpaduyueckoe), CHUMIIATPUIECKOE
(PKOJIOTUYECKOE), KMTHOBEHHOE) (TIOJIUIIIONIU3aIus, THOpuAN3anus). JJIMTeTbHOCTh IBOIIOIIMOHHBIX TIPOLIECCOB.

Mexanu3mbl (OpMUPOBaHHS OMOIOTUYECKOTO Pa3HOO0pasusl.

Ponp 3BOMIONMOHHON OuoJOrMM B pa3paboTKe HAy4yHBIX METOJOB COXpaHeHHsl Ouopa3HooOpazus. MHKpo3BOMOLUSA U

KOABOJIIOLIMS [Tapa3uTOB U UX X035€B. MexaHu3Mbl pOPMUPOBAHUS YCTOMUNBOCTH K aHTUOMOTHKAM U CITOCOOBI OOPBHOBI C HEH

Metoael u3yueHuss MakpolsBomonuu. [lameoHTonornyeckue MeToApl H3ydeHHs H3Boitouuu. llepexonneie Qopmbl u
(uIOreHeTUYECKUe PsiJibl OpraHU3MOB.

buoreorpagudeckue Metonbl nu3ydeHus sposonnu. CpaBHeHHE GUIOphl U (ayHBI MAaTEPUKOB M OCTpoBOB. buoreorpaduueckue
obnactu 3emau. BUIBI-3)HIEMUKHU U PETUKTHI.

OMOpPHUOIOTrHYECKUE U CPAaBHUTEIBHO-MOP(HOIOTUYECKUE METOIbl U3yUEHHS IBOJIIOLUU. ['eHeTHYecKue MeXaHU3Mbl HBOJIIOLIUN
OHTOT€HE3a W TMOSBJICHUS JBOJIOLMOHHBIX HOBLIECTB. ['OMOJIOTMYHBIE M aHAJIOTMYHBIE OpraHbl. PynuMeHTapHbIE OpraHsl U
aTaBU3Mbl. MOJIEKYISIPHO-TEHETUYECKHE, ONOXUMHYECKUE U MaTeMaTHUYEeCKUE METO/bl M3Y4EHHUs BOJNIONMU. |'OMONOrnyHbIe

T'CHEI. COBpeMCHHBIe METOAbI TIOCTPOCHUA q)HHOFCHCTI/I‘{CCKI/IX JACPCBLCB.
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XpOMOCOMHBIE MYTAITUU U 3BOJIIOLHS TEHOMOB.
O61ue 3akoHOMepHOCTH (IIpaBuiia) 3BooIMU. HeoOpaTuMocTh 3BOMIONMK. AJanTUBHAS pagualus. HepaBHOMEpPHOCTh TEMIIOB

3BOJIIOIIUH

Hayunble runoTe3sl NpOUCXO0XKIAECHHS KU3HU Ha 3emie. AOGuoreHes v nancnepmus. JloHayuHble MpeIcTaBIeHUs O 3apOXKICHUN
KHU3HM (KpealoHu3M). ['Mnore3a IOCTOSIHHOTO CaMO3apOoXJIeHHs XHu3HM U e€ omposepxeHue omnbitamu @. Pemu, JI
Cnamnannanuy, JI. [Tacrepa. [IpoucxoxaeHue )KU3HU U aCTPOOHOIIOTHS.

OcHoBHbIE ATamnbl HeopraHuueckod »sBosonuu. [lnaHerapHas (reosnoruueckas) SBONIONUS. XUMHUYECKas HSBOJIIOLMSL.
AOGUOTeHHBIN CHHTE3 OpraHuYecKux BelecTB U3 Heopranndeckux. OnsiT C. Musuiepa u I'. FOpu. O6pa3zoBanue noinuMepoB U3
MoHoMmepoB. KoanepBarHas runore3a A.J. Onapuna, runoresa nepsuyHoro oynsona Jlx. XonaeiHa, reneTuyeckas runoresa I
Ménnepa. Pubosumsl (T. Yex) u rumoreza «mupa PHK» V. I'mnbepra. ®opmupoBanue memMOpaH M BO3HHUKHOBEHHE
MIPOTOKJIETKH.

Hcropus 3eman u MeToasl €€ nzydeHus. Mckonaemble opranuueckue octatku. ['eoxpoHonorus u e€ meroasl. OTHOCUTENbHAsS U
a0coI0THas reoXpoHOIorus. ['eoXpoHoIornyecKas 1Kana: 30Hbl, 3pbl, IEPUOJIbI, STOXH.

HavanpHbpie »sTanmbl opraHudeckoi 3Boitouuu. [losiBieHWe U HBOMIOLMS MEPBBIX KIETOK. OBOJIOLUS METaboJu3Ma.
Bo3nukHoBeHHe mnepBbIX sKocucTeM. CoBpeMeHHble MHUKPOOHble OMOIUIEHKM KaK aHaJorl NepBbIX Ha 3emile COOOIIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHOTBHI.

[TpoucxoxaeHne sykapuoT (CUMOMOreHe3). DBOJIOIMOHHOE MPOUCXOXKICHHE BHUPYCOB. [IpoHMCXO0XkKIEHHE MHOTOKJIETOYHBIX
OpraHu3MoB. BO3HMKHOBEHNE OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHHU3MOB.

OCHOBHBIE 3Talbl HBOJIOLMM BBICIINX pacTeHUi. OCHOBHBIE apoMop¢o3bl pacTeHUi. Brixon pacrenuii Ha cymry. [losiBnenue
CIIOPOBBIX pacTeHUH U 3aBoeBaHKEe UMHU cyli. CeMeHHbIe pacTeHus. [IponcxoxieHre BETKOBBIX PACTEHUH.

OcHOBHBIE 3Talbl ABOJIOLMU KUBOTHOTO MUpa. OcHOBHBIE apoMop(03bl KUBOTHBIX. Benjckas ¢gayna. KemOpuiickuii B3pbIB —
MOSIBJICHHE COBPEMEHHBIX TUIOB. [lepBrie XOop/oBbie KUBOTHBIE. JKU3HB B BojE. DBOJONMS MO3BOHOUYHBIX. [Iponcxoxaenue
ampuouit u pentwmid. IlpoucxoxaeHune wmiiekonuTaromux # nOtul. [lpuHimun kmoueBoro apomopdosza. OcBoeHue

0CCIIO3BOHOYHBIMHU U ITO3BOHOUYHBIMH KMBOTHBIMHU Cyuiu.




Pa3BuTHe xu3HM Ha 3emiie TIO PpaM U TEepUoIaM: apxel, MPoTepo30H, maneo30i, Me3030i, KaliHo301. O0Ias XapakTeprucTUKa
KJIMMaTa U TeoJIOrMuecKux mpoieccoB. [losBIeHNe U paclBeT XapaKTEpHBIX OPraHU3MOB. YTieoOpa3zoBaHHE: €ro yCIOBHS U
BJIUSTHUE HA ra30BbIi COCTaB aTMOC(EpHI.

MaccoBble BBIMUpPaHUSI — IKOJIOTUYECKUE KPU3UCHI Mpouuioro. [IpuunHel U cieacTBusl MacCOBbIX BbIMUpaHU. COBpPEMEHHBIM

IKOJIOTMYECKUI KPU3UC, €r0 OCOOCHHOCTH

6.5

Pasnensl u 3amaum anTpomnosiornd. Meroabl aHTporonorud. CTaHOBIIEHHE TPEACTABICHUN O IMPOMCXOKIECHUM YEJIOBEKA.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CxoncTBo uenoBeka ¢ KUBOTHBIMHM. CHCTEMaTH4eCcKOE IIOJIOKEHHE YenoBeka. CBUIETENbCTBA CXOACTBA 4YEJIOBEKA C
KUBOTHBIMHU: CPaBHUTEIILHO-MOP(OJIOruIecKue, 3MOpHuosIornyeckue, (Hu3nonoro-6MoxuMuieckue, mnopejaeHueckue. OTauuns
YeJIOBEKa OT JKMBOTHBIX. [IpAMOXO0KIE€HNE M KOMIUIEKC CBSI3AHHBIX C HMM IPU3HAKOB. Pa3BUTHE IOJIOBHOTO MO3ra U BTOPOU
CUTHAJIBHOW CHCTEMBI.

JBwxyue cuibl ((pakTopbl) aHTpomoreHesa: Ouosiorudeckue, couuanbHble. COOTHOLICHHE OMOJOTMYECKUX M COLUANIBHBIX
(akTOpOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJUU AHTPONOreHe3a. ABCTPAJONUTEKH — JIBYHOTHME NpeKu rofeil. UemoBek ymelnblil, nepBble U3rOTOBICHUS
opyauil Tpyzaa. YenoBek NpsMOXOJAIIMNA U MEPBBIA BBIXOJ Jt0JeH 3a mpenensl Adpuxu. YenoBek reiaensoeprekuii — oOmuit
IIPEAOK HEAHIEPTaIbCKOIO YEJIOBEKAa U YEJIOBEKA pasyMHOro. YenoBeK HEaHIEPTAIbCKUN KaK BUJ JIOJEH XOJIOAHOIO KIMMATA.
YenoBek pa3yMHbII COBPEMEHHOI'O TUIIA, IEHUCOBCKHI U€IOBEK, OCBOCHNE KOHTUHEHTOB 3a IpeenaMu AQpuku.

DBOJTIONHS COBPEMEHHOTO YeioBeKa. ECcTeCTBEHHBIN 0TOOp B MOMYJSAIUAX YeloBeKa. MyTallMOHHBIN TpoLiece U MOJIUMOPhU3M.
[TonynsAmoHHbIE BOJHBL, Ipeld reHoB, MUrpamnus u «3¢p¢GeKT OCHOBATEINA» B MOMYJIALUAX COBPEMEHHOIO YeJIOBEKA.
Yenoseueckue pachl. [TonsTre o pace. bosibiiue pacel: eBporeonHast (eBpasuiickas), aBCTpalo-HETpOUIHAsS (IKBaTOpUaNbHAas),
MOHTOJIOH/IHAs (a3uaTcKo-aMepuKaHcKas). Bpemst u myTu pacceneHusl deiloBeka Mo IulaHeTre. EAMHCTBO yenoBedecKuX pac.
Hayunas HecocrosiTenbHOCTh pacu3Ma. I[IpHucrnocoOneHHOCTh YelaoBeKa K pa3HbIM YCIOBHUSIM OKpy»Kawoluen cpensl. BrnusHue

reorpaduuecKoil cpebl U Ipeiida reHoB Ha MOP(OIOTHIO ¥ PU3UOIIOTHIO YeTOBEKA

OKOCHUCTEMBI U MMpucymue MM 3aKOHOMEPHOCTHU




7.1

7.2

Pa3nens! u 3agaun sxosioruu. CBsI3b 3KOJIOTUH C IPYTUMH HayKaMHU.
Mertoab! sxonoruu. [losneBele HaOMOAeHHUA. DKCIIEPUMEHTHl B 3KOJIOTMU: NPHUPOJHBbIE U J1abopaTtopHble. MoaenupoBaHue B

AKOJIOTUU. MOHUTOPUHT OKPYKAIOUIEH CPEIbl: JTOKAIbHBIA, PETMOHATIBHBIN U TI100aTbHBIH

Okonorndyeckue (pakToppl M 3aKOHOMEPHOCTH MX aAedcTBus. Kitaccuduxanus skonorndeckux ¢akTopoB: aOHMOTHYECKHE,
OouoTHueckue, aHTpornoreHHsle. OOIIMEe 3aKOHOMEPHOCTH JeHCTBUA 3Kosorndeckux ¢akropos. IlpaBuno munumyma (K.
npenrens, 0. JIn6ux). ToaepaHTHOCT. DBPHOMOHTHBIE M CTCHOOMOHTHBIE OPTaHNU3MBI.

Abunornyeckue ¢akxtopsl. CBeT Kak dKoormueckuid ¢pakrop. JledicTBUe pa3HBIX YU4AaCTKOB COJTHEUHOTO CIIEKTPA HA OPTaHW3MBIL.
OKOJIOTrM4€eCKHe IPYNIbl PACTEHNUI U )KUBOTHBIX 110 OTHOIIECHHUIO K cBeTy. CUrHanbpHas poiib cBera. DoTonepuoausM.
Temmneparypa kak skonoruyeckuil ¢akrop. [leiictBue temmnepaTypbl Ha opraHusMsbl. lloHkuiaoTepMHBIE U TOMOWOTEPMHBIE
OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

BraxHocte Kak akonormdeckuii ¢axtop. Ilpucnocobnenusi pacTeHHWi K MOAep)KaHHIO BOAHOTO OamaHca. Kmaccmbukamms
pacTeHui o OTHOLIEHUIO K Bozie. [Ipucnoco6ieHns )KUBOTHBIX K M3MEHEHHUIO BOJHOTO PEXXUMA.

Cpenpl 0OMTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YIIHAsA, [TOUYBEHHAs], ITyOWHHAs NOJIOYBEHHAs, BHYTPUOPraHU3MEHHasl.
OU3NKO-XUMUYECKHE 0COOEHHOCTH CpeJl OOMTaHUs OpraHu3MoB. [IpucocoGeHuss OpraHu3MoB K KU3HHU B Pa3HBIX Cpeax.
buonoruyeckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOUYHBIE M TOAMYHBIE pUTMBI. [IpHCIIOCOOIEHHOCTh OPraHU3MOB K
CE30HHBIM U3MEHEHUSM YCIOBUM KU3HU.

XKuznennole ¢Gopmbl opraHu3moB. [loHsTHe o0 *)u3HeHHOW ¢opme. JKu3zHeHHbIEe (DOPMBI pacTeHMid: JepeBbs, KYCTapHHKH,
KYCTapHUYK{, MHOTOJETHHE TpaBbl, OJHOJETHUE TpaBbl. JKu3HEHHbIE (OPMbI KUBOTHBIX: T'HMAPOOMOHTHI, TI'€OOHMOHTHI,
a3poOHOHTBI. OCOOEHHOCTH CTPOCHMS U 00pa3a )KU3HH.

buotnueckue ¢dakropel. Buabl OHOTHYECKHMX B3aMMOJAEHCTBHI: KOHKYpPEHIMS, XWUIIHUYECTBO, CUMOHMO3 U €ro (hopMsl.
[Tapa3uTu3sMm, koonepauus, MyTyaau3M, KOMMEHCATU3M (KBapTHUPAaHTCTBO, HaxJ1eOHn4YecTBO). Hetpoduueckue B3aumonencTBus
(Tonmueckue, popudeckue, padpruyeckue). 3HadyeHHE OMOTHUECKUX B3aUMOJICHCTBUM ISl CYILIECTBOBAHUS OpPraHM3MOB B Cpelie

oOHuTaHUs. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKJIIFOYCHU

7.3

OKOJIOTUYECKHE XapPaAKTCPUCTUKU TIOIMYJISIIHU. HOHyJ’IHHI/IH Kak Ouoyioruyeckass cucrema. Poiib HCOAHOPOAHOCTHU CPEHOBI,




7.4

¢usnveckux OapbepoB M OCOOEHHOCTEH OHOJIOrMHM BUAOB B (POPMHUPOBAHHHM MPOCTPAHCTBEHHOW CTPYKTYpBI HOIYJSIUIL.
OcCHOBHBIE IOKA3aTENHN MMOMYJISALUU: YUCIEHHOCTD, INIOTHOCTD, BO3PACTHAS U I0JI0BAs CTPYKTYPA, POKAAEMOCTD, IPUPOCT, TEMIT
pocTa, CMEPTHOCTb, MUTpaLUsl.

OKojoruyeckas CTpykTypa mnomyiasiuu. OILleHKa 4YHCIEHHOCTH Nomyisinuu. JlMHaMMKa nonyiasuuu M €€ peryisuus.
buortnueckuil nmoreHuuman nonyiasuud. MonpenupoBaHUE IUHAMMKU IONyJsanvd. KpuBble pocTa YMCICHHOCTH IOIYJISALIMH.
KpuBble BbDKMBaHUA. Perymnsius 4MCIEHHOCTH NOMYJSALMM: poib (DAKTOPOB, 3aBUCALIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
DKoJyioruueckue crparerud BunoB (I- u K-ctparerun).

[Tonsatue 06 sxonormyeckor HUIE Buaa. Mecrooburanue. MHoromepHas Mojens sKonorudeckoit aumm Jx.M. Xarunncona.
Pasmepsl skonornueckoi Humu. IloTeHnManbHas v peaatn30BaHHAS HULLH.

Bun kak cucrema nomyinsauuid. Apeansl BUIOB. BUIbl U UX )KM3HEHHbIE CTPAaTErMy. 3aKOHOMEPHOCTH MOBEICHHS M MUTpaLyi

JKUBOTHBIX. buojiornueckue nHBa3uu JYXXCPOAHBIX BUIOB

CoobmectBa opranu3mMoB. buoreHo3 u ero crpykrypa. CBs3u MeXJy OpraHMu3MaMu B OMOLIEHO3€. DKOCUCTEMA KaK OTKpbITast
cucrema (A.Jlx. Tencnaun). OyHKUMOHANbHbIE OJOKM OPraHU3MOB B 3KOCHUCTEME: MPOAYLEHTbI, KOHCYMEHTBI, PEIYyLIEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue nenu u cetd. AOmoTHdeckue OJOKM 3KocucTeM. [lOYBBI M WMIIBI B JKOCHCTEMAX.
KpyroBopoT BemecTB ¥ MOTOK SHEPTUH B SKOCUCTEME.

OcCHOBHBIE MIOKa3aTeNIN IKOCUCTEMBI. bruomacca 1 mpoayKIus. DKOJOrHUeCKUe MUPaMUIbl Yucell, OMOMAacChl U SHEPTUH.
HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — CyKleccHH. llepBUYHBIE M BTOPUYHBIE CYKIIECCUM W UX IPUYMHBIL.
AHTpOnOreHHble BO3JEHCTBUS Ha cykueccuu. KimmmakcHoe cooOmectBo. bruopasHooOpasue u MoaHOTa KPYyroBOPOTa BELIECTB —
OCHOBA YCTOMUYMBOCTH COOOILECTB.

IIpuponnble 3K0cHCTEMBL. AHTPONIOTEHHBIE YKOCUCTEMBI. ATrpOsKOCUCTEMA. ATponeH03. Pa3inuns Mexay aHTpONOT€HHBIMU U
MIPUPOJAHBIMH 3KOCHUCTEMAaMH.

Ypboskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucTteM. ['opoackas ¢iopa u dayna. CuHaHTpONM3aIMs TOPOACKON (payHBI.
buonorndeckoe u X035iICTBEHHOE 3HAYEHUE arpoO’KOCHUCTEM U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (OPMHMPOBAHUS OCHOBHBIX

B3aHMOJCHCTBUI OpTaHHU3MOB B 9KOCUCTEMAX.




[Iepenoc sHepruu M BEUIECTB MEXKAY CMEKHBIMU DKOCHCTEMAMH. Y CTOMYMBOCTH OPraHM3MOB, NONYJIALMHA U SKOCHCTEM B

YCII0BUAX €CTCCTBEHHBIX U aHTPOIIOTCHHBIX BOSI[CI‘/'ICTBI/II‘/’I

buocdepa — obmierutanerapaas 000o4ka 3eMiid, TJe CYIIECTBYET WMJIM CYIIECTBOBaIA *ku3Hb. YueHue B.U. Bepuanckoro o
ounocdepe. O6mactu 6uocheps! u e€ coctas. JKuBoe BemecTBo 6Mochepsl U ero QyHKINH.
3aKOHOMEPHOCTH cyliecTBoBaHus Ouocdepsl. OcoOeHHOCTH OHOChepsl Kak TI00aTbHOW SKOCHCTEeMBL. JuHamMmudeckoe

paBHOBecue B Omocepe. KpyroBopoTsl BemecTB ¥ OMOT€OXMMUYECKUE MHUKIBI (YTiaepoaa, a3oTa). PUTMUYHOCTE SIBJICHUN B

7.5 ounocdepe.
3oHanmpHOCTh Ouochepnl. [lonsitie o Ouome. OCHOBHBIE OHOMBI CYIIM: TYHIpa, XBOWHBIC Jieca, CMEIIAHHBIC U
IIMPOKOJIMCTBEHHBIE JIeCa, CTEIH, CaBaHHbI, TyCThIHU, TPOITMUECKHUE Jieca, BHICOKOTOPbs. KiMMaT, pacTUTENbHBIA U )KUBOTHBIH
MUpP OMOMOB CYIIIH.
Crpykrypa 1 (YHKIUS )KUBBIX CHCTEM, OLIEHKA UX PECYPCHOTO MOTCHIMAIA M OMOC(EPHBIX (YHKITUI
DKOJIOTUYECKHEe KPU3NUChI M WX NPHYUHBL BosjmelicTBue denoBeka Ha Owocdepy. 3arps3HeHne BO3AyIIHOH cpenbl. OxpaHa
BO3/yXa. 3arpsisHeHHe BOAHOHM cpensl. OxpaHa BOIHBIX pecypcoB. Paspymienune mousbl. OxpaHa IOYBEHHBIX PECYPCOB.
N3menenue knmumara.

26 AHTpPOIIOTEHHOE BO3JICHCTBUE HA PACTUTEIBHBIA M JKMBOTHBIA MUp. OXpaHa pacTUTEIBHOTO M KUBOTHOrOo Mupa. OCHOBHBIC

MPUHLIMIIBI OXpaHbl npupoasl. Kpacusie kauru. Ocobo oxpansemsle npupoansie Tepputopun (OOIIT). boranuueckue caasl u
300JIOTHYECKUE TTAPKH.
OCHOBHBIE TIPUHLIUIIBI YCTOWYMBOTO Pa3BUTHSI YEJIOBEUYECTBA U NPUPOABL. PanmoHanibHOE NPUPOIOIOIB30BAHUE U COXPAHEHUE

OMOJIOrMYECKOro pa3HooOpasus 3emiu




