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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMYy mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6paszoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydeOHoro mpenmera «buonorus» u
OCHOBHBIX TIOJIOKEHUH (eepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonoruspy yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBIISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble TpeameTb». CormacHo mnonoxkenusmM OPI'OC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YIiyOJIEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpOBHE CpeaHero ooOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIUM, CpPEeAHUM
o01mMM, cpeHUM MpodheCcCHOHATBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuern oOydarouxcsi U CTHUMYJHUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHUA, CBSA3aHHOTO ¢ OHMOJOTrHMEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mnpeamety "buonorus" naér npeacraBieHHE O
Heau M 3aJayax M3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriayOn€HHOM
YPOBHE, onpeaesisieT o0si3aTesibHOe (MHBAPUAHTHOE) MTPEAMETHOE COAepKaHue, €ro
CTPYKTYpHpPOBAaHHME IO pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIeA0BATeIbHOCTh W3YUYEHUsS Y4YEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3YyYCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBAETCS
HAIMpPaBJICHHOCTh HA  TMOCJIEAYIOIIEe pa3BUTHE  OHOJOTUYECKUX  3HAHUH,
OpPUECHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEIACTaBICHUNH O 370pOBOM 00Opasze >KU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKaromed mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOTO mpeaMera
«buonorusiy B peanmuzanuu  TpeboBanuit DPIOC COO Kk MWIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEILHOM  JEATEIbHOCTU
OoOy4Jaronuxcst MO0 OCBOCHHIO COJIEPKaHUS OHOJOTHYECKOTO 0Opa3oBaHUS Ha
YpOBHE CpeaHero o01iero oopa3oBaHus.

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



pacimimpeHre U yriayOsjeHue 3HaHWM OOyYaromMXCs O >KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUH W OHOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuenue ydeOHoro mpeamera «buonorus» Ha yIrIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYYEHHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHHSI COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TIPU HU3YYECHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTHe. Tak,
paclIMpeHbl U YIIyOJieHbl OWOJOrMYECKHME 3HAHUS O PACTEHUSAX, >KUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CtpykTypa mnporpamMmbl 1o ydeOHOMYy mnpeamery "buonorus" oTpaxkaer
CHUCTEMHO-YPOBHEBBI UM 53BOJIOLUMOHHBIN MOAXOABI K HU3YYEHHIO OHOJIOTHU.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3AlMH, 3BOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUH U
OMOJIOTHM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTMH, AKTyalU3UPYIOTCS 3HAaHMS OO0ydaroIMXcs MO0 OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3ywaroTcs SBOJIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUe 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus»  mpu3zBaH  00€CIEUUTh  OCBOCHUE
oOy4JaronMMHUCcs: OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBuUJI,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3M M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydarommxcs K OHOJIOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUMU MPOTPaMMBbl
no OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJIECHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb uzydenus yueOHnoro npenmera «buonorus» Ha yriyOaéHHOM ypOBHE —
OBIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYypHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCII0JIb30BaTh TU 3HaHUS B (POPMHUPOBAHUM MHTEpeca K OmpenenéHHoil o0IacTu
npo(ecCUOHANbHON JIeATeNIbHOCTH, CBSI3aHHOM ¢ OWOJIOTHEH, WM K BBIOOpY
y4eOHOT0 3aBEICHUS I MIPOIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JocTmxeHnne 1enu uU3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CTIEUNBAETCS PEIICHUEM CIIEIYIONIUX 3a0a4:

OCBOCHHME O0YYaIOUUMUCS CUCTEMbl OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHPA; O
CTPOCHUHM, MHOTO00pa3uu U OCOOEHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJISLUs, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIIMXCA C METOJaMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OUOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMHU  CaMOCTOSITEIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHX
uccienoBaHuii B Jylabopatopur W B mOpupojse (HaOmrojeHue, HU3MEpeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

oBlaZicHue OOy4YalolUMHUCS YMEHUSIMHU: CAMOCTOATEIbHO  HaXOJHWTb,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; I0JIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeJOBEYECTBA; OLIEHMBATh IOCIEACTBUS CBOEH JEATEIBbHOCTH 10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHON cpene, COOCTBEHHOMY 3/J0POBBIO U
3I0POBBIO  OKPY’XKAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKA MH(GEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYAMHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y O0YUaIOIIUXCS MHTEIJIEKTYalIbHBIX M TBOPUECKUX CIIOCOOHOCTEN
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMbIMU €10 MPOOJIeMaMH, METOJ0JOrUuei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTATIBHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHYECKUX
00BEKTOB U MPOIIECCOB;



BOCIHUTAaHHUE Yy O0YYAIOIIMXCs LIEHHOCTHOTO OTHOIIEHUS K *KUBOW MPHUPOJIE B
IIEJIOM U K OTJIEIbHBIM €€ 00beKTaM U SIBJICHHSIM; (POPMUPOBAHUE IKOJIOTHIECKOH,
TeHEeTUYECKOM TPaMOTHOCTH, OOIIEH KyJbTypbl TMOBEACHHUA B TMPUPO/IE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIMIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBENEHUS B TMPHUPOIE, OXPaHbI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 3A0POBbs
OKpYXXarolux Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieyeHue 0€30MaCHOCTU KU3ZHENEATEILHOCTH B UYPE3BBIYAWHBIX CUTYyaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHUE€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  0Oy4YarolUMHUCH
WHIUBUTy AIbHON o0Opa3oBaTeNIbHOM TPAEKTOPHH, CHocoOCTBYOLIEH
HOCIEAYIOEMY MNPOPECCHOHATBHOMY CaMOONPECIECHNI0, B COOTBETCTBUM C
VH/IMBHUIYIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PErHOHa.

OO011ee YnCI0 4YacoB, OTBEICHHBIX HA M3y4YeHHE OHMOJIOTMU Ha YriIyOJIeHHOM
YPOBHE CpeIHETo 001ero oopa3osanusi, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B He/Ielo).

OT00p OpraHu3alMOHHBIX (OPM, METOJOB M CPEACTB OOydeHHUs OMOJIOTUU
OCYIIECTBIISIETCS ¢ y4ETOM CHEeNM(PHUKU €ro CoAepKaHWs W HAMpaBICHHOCTH Ha
IpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUS B OpPraHM3AIMSIX CPETHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeNBbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdYeckux padot. Takxke ydactue
0OyJaromuxcs B BBITOJHEHUH MPOCKTHBIX W y4eOHO-UCCIEN0BATENLCKUX padoT,
TEMaTHUKa KOTOPBIX  OMPENENSeTCSs Y4YUTelleM Ha OCHOBE HWMEIOIINXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Copnep:xkaHue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJiapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHas OUOJIOTHUSI — KOMITJIEKCHas: Hayka. KpaTkas uctopus pa3BUTHS
Owosiornu.  buonornueckue HayKM UM U3ydaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIE HCCIECIOBAaHUS B
OHMOJIOTHH.

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

JleMmoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. [JapBuH,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, U. . Meunuxkos, H.
. BaBunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

KuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTb M YIIOPSAJIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTH, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHU OpraHu3ally KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepuniii. Ilpoueccel, Npoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTrO. JKWM3HB Kak ¢opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroire >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpPraHU3ALINU.

N3ydenne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaOmromeHue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. l[lonarue o 3aBuCUMON U
He3aBUCHUMOM TniepeMeHHOU. [InanumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTatoB. I[IpuumHBI HCKaXXEHUSA PE3yJbTATOB JSKcrepuMeHTa. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmupt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «buonornueckue
cucteMbl», «CBOHCTBAa JKMBOM MaTepum», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON IPUPOIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHE IS IPOBEICHHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHuWE pPa3IUYHBIX METONOB TpH
V3YUYCHHH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

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

MeTtoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«Hcropus pa3BUTHSA METOLO0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe EHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAM COCTaB KJIETKA. Makpo-, MUKpPO- U YJbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posb Kak pacTBOPHUTENA, pPEAareHTra, y4acTUE B CTPYKTyPUPOBaHUU
KJIETKH, TEIUIOperyyisiuuu. MuHepaabHble BEIIeCTBa KIETKH, UX OMOJIOTHYecKas
pob. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonormyeckue mnonumepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oeika, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAsS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukanus Oenkos.
buonorunueckue GpyHkunu 6enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIbl U TOJIHCAXaPU/IBI.
OO0mmii TUTaH CTPOCHHUS W (PU3UKO-XUMUYECKHE CBOWMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccudukaiiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
munuaoB. OOmue CBOMCTBAa OMOJIOrMYECKUX MEMOpaH — TEKYy4€eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunnossie kucnotbl. JJHK m PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnmpans. Mectonaxoxxaenue u ouosnornueckue pynknuu JJHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moliekyie ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
kietke. [Jlpyeue wuyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorus: OMOXMMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypbl U QYHKYU OUOMONEKVI U UX KOMNieKkco8. KomnbromepHultl ousaiin u
Opeanuyeckull CuHme3s OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JleMmoHCcTpauumn

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

Hnarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOIEY.

Tabmuel u cxembl: «llepuoguueckass TabauIa XUMUYECKUX DJIEMEHTOBY,
«CtpoeHne MoJIeKysbl BOJb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yrieBonoBy, «CTpoeHre MOJIeKyd JUnuAoBy», «HyKIeMHOBbIE KHCIOTBIY,
«Crpoenue Mmonekyasl ATOy.

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TMOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

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

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumnbel KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



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

Crpoenue U (GyHKIHOHUPOBAHUE YKApUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (riazmanemMma). CTpykTypa IJIa3MaTHYeCKoOu
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUeCKylo MeMOpaHy: MacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIA (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocts MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa v QyHKIMH KIETOYHON CTEHKU PACTEHHM, rprOOB.

Hurtomna3ma. [{uto3omne. Llutockener. [IBrxenne nuroriasMbl. Opranouasl
kieTkd. OnHoMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmel. MBbIlIEUHbIE  KIETKH.
AKxmuHosble KOMNOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounbrit
ueHtp. CrpoeHne M JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6omouka siapa, XPOMATHH, KapUOIIa3Ma, SAPBIINIKH, UX CTPOEHUE U
bynkuun. SnepHpiii 0enkoBBIM MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHoUu 00010uKku 6 mumosze. Aoepmbiil
Mparcnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JeMoHCcCTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DSYyKApUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOM  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTkW», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHE MPOKAPHUOTUUECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTtopuass pabora «M3ydyeHue CTpOEHUS] KJIETOK Pa3IUYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTopnass padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX.

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UUTOIUIA3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOpPraHMYECKUX KaTtaiu3aTtopoB. benku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKcuceHHblll pomocunmes y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gaszbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BrusHue pa3nuuHbX (HakTOpoB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIINE OaKTepuu, >Kene300aKkTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesl Opoxenus. IIpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIN OOJIe3HEH.

AspoOHbIe OpraHu3MBlI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
mpoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakun. OKUCIUTEITEHOE
dbochopunupoBanue. Ouepeus memoOpannoz2o epaduenma npomonos. Cumnmes



ATD: paboma npomonnou ATD-cunmaszwl. llpeuMyliecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO 0OMEHa.

JleMoHCTpanun

[Toptpetsrl: JIxk. Ilpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoToCHHTE3Y, « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

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

JlaGopaTropnass  padora «l3ydyeHHWe  KAaTaJIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

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

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGOpMalLus U peajin3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOI, €ro cBoucTBa. TpaHckpunuusa — wmatpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApUOT. Perynsiusi akTUBHOCTM T'€HOB Yy MNpOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle mMexanuzmvl SKCAPECCUu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI KU3HU U O0IUTaTHBIEC Mapa3uThl. CTpoeHHe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

BupycHbie 3a0oneBaHusi yenoBeka, KMBOTHBIX, pacteHui. CITN]], COVID-
19, conmanbHbIe 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anamuz boavuux maccusos («bigdata»)
CMpYKmMypHuIX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmuubl u cxembl: «buocunTes O6enkay, «I'eHeTHYecKuit Kom», «BUpych»,
«bakrepuodarmu.

IIpakTnueckas padora «Co31aHue MOJIEIIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinusa. WMutepdaza u  MuTo3s.
Oco0OeHHOCTH TpolIecCcOB, MpoTeKalImux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbiii cunares JAHK — pemmkanwmsa. [Ipuanuner pervmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmuTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunel Muto3a. KapuoknHe3 u nuToknHe3. buosiormueckoe 3HaueHUE
MHTO3a.

Perynmauuss mutorndeckoro nmkia kiuetku. [Iporpammupyemas kieTtodyHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmul
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKay — ououHgopmamuyeckue mooeau QyHKYUOHUPOBAHUS KIEMKU.

JleMmoHCTpauumn

Tabnupl U cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdyn, «CTtpoeHue
xpomocom», «Permukanus JJTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIIIKA JTyKay.

JlaGoparopuass  padora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHUYUKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKIMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOCHHOCTH  CTPOGHUS U IKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPHUOBI, OJHOKJIETOUHBIC
BOJIOPOCIH, APpYyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4acTE MHOTOKJIIETOYHOI'O OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opraHoB. Opranusm kak eiuHoe uenoe. I'omeocras.

Txkanu pacreHuid. TuIBI pPACTUTENBHBIX TKaHEW: o0Opa3oBaTesbHas,
NOKPOBHAsi, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GyHKIUI 1 pacoOkKEHUs TKAaHEN B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. [HIBI )KUBOTHBIX TKaHEW: AIUTEIUAJIbHAs,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOeHHUs, (PYHKUHUHA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yelaoBeKa. DyHKIMKM OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbII M BHYTpeHHHU ckeneT. CTpoeHne u
THUIIBI COEJUHEHUS KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTHUKOBOE, 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. BHyTpumnosioctHoe U
BHYTPUKIIETOYHOE TNUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue skuBoTHbIX. uddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaromux. Perynsamus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB Y OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpancropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenioBeka. Cepaue,
KPOBEHOCHBIE COCyIbI M KpoBb. Kpyru KpoBooOpallieHus. IDBOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisiums.

Beigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b MOJIOCTH TeNAa C KPOBEHOCHOM M BBIIETUTENBHON cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHINIMX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3sMa ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-ceJleKTUBHOro umMmyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanurtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte ¥ peryisiqus 'y Opramm3MoB. Pasgpaxumocts y
OHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. Pa3zgpaXxuMoCTb U peryisimus y
pacteHuil. PocToBele BelecTsa U UX 3HaYCHUE.

HepBHas cucremMa u peduiekTopHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. JBOJIIOIMOHHOE YCIIOKHEHNE CTPOEHUSI HEPBHOM CHUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX *XKMBOTHBIX. Pedinexc u
pedaexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMA KUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOMW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEpBHOW M SHIOKPUHHOW cucTeM. [unoTtanmamo-runodusapHas
CUCTEMA.

JeMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUHBIE BOJAOPOCIH», «MHOTOKIETOYHBIC
Bojiopocin», «baktepumn», «lIpocrermme», «OpraHbl UBETKOBBIX PACTEHHI,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuii», «KopueBbie cuctembl», «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM XKUBOTHBIX», «CKEIET 4elIOBEKay,
«ITumeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHass  cucremay, «Koxay, «MpIlIeyHas ~ CHCTEMay,
«BpigenurenbHas CcUCTEMay, «DHAOKPUHHAs cucTeMa», «CTpOCHHE MBIIIIIbIY,
«mmynurer»,  «KuiieuynomonoctHsie», «CxeMa  MUTaHUS  PACTECHUN»,

«KpoBEeHOCHbIE CHCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THAPHD»,
«CtpoeHue maHapum», «BHyTpeHHee CTpoeHHe IOKIeBOro uepss», «HepBHas
cuctema peioy, «HepBHas cucrema rymkm», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBHas — cucrema  ntuny», «HepBHas — cucrtema
MIIeKOTUTaromux», «HepBHas cuctema uenoBeka», «Pediexey.



ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaThl OJHOKJIETOUHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJIOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00OpyIOBaHUE AJISl AEMOHCTPALMK TOYBEHHOTO U BO3TYIIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB 1o 1eicTBUeM (epMEeHTOB, 000pyA0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «l3yueHue TKaHEe paCTCHUIN.

JlabGoparopHasi pabora «3ydyeHue TKaHEeN )KUBOTHBIX).

JlaGoparopHasi pabora «3ydueHrne OpraHoB [IBETKOBOT'O PACTEHHUS.

Tema 10. PazMmHokeHUe M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA: IOYKOBAaHUE,  CIOPYJISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBeie kieTku, wiM rametsl. Meno3. 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 suBoTHbIX. [10510BBIE KENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMmaToreHes u oorexnes. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHEe U SMOPUOHAIBHOE Pa3BUTHE JKUBOTHBIX. CrocCOOBI
OIUIOIOTBOPEHUS: HApyKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguu 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbel  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MJIEKOMMUTAIOUIUX. 3apOJABIIICBBIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCSA 3apojbliia (SMOpHOHATLHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS SKMBOTHOTO KaK  pPe3yslbTaT HEpPapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BriusHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanpHBI mepuoa. [lpsmoe wu
HempsiMoe pa3BuTue. PaszButue ¢ wMeramopdo3oM y O€CMO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHoOJIOrMYeckoe 3HAYE€HHE NPSAMOrO0 M HENPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTra KUBOTHBIX. DAKTOPHI
PETYISIUN POCTA JKUBOTHBIX M YesioBeka. CTaauu moCTIMOPHOHATBHOTO Pa3BUTHS
y ’KUBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

Pa3sMHoeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
JKU3HEHHOM IuKJe pacteHud. OOpa3oBaHWe CIOp B Ipollecce Meio3a.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpauumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHUe», «Tumbl Oecmosoro
pasMHOXeHUsD», «Pa3MHOXKEHHE XIIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJIEHBDY,
«Pa3MHOXeHue TuapbDy, «Menosy, «XpoMocoMsl», «I'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HEnpsAMoe pasButue», «PasBurne wmanckoro xyka», «Pa3Buthe capaHum»,
«Pa3BuTne nArymkmn», «JlBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M ABYIOJIbHBIX PAaCTCHUI», « KM3HEHHBIN LUK
MOPCKOM  KamyCTbD, <«OKWM3HEHHBIM UHMKI MXa», <« KW3HEHHBIA  IUKI
ManoOpOTHUKA», « KM3HEHHBIN LIUKIT COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L UK pa3BUTHS JIATYILKI.

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

IIpakTuyeckasi padora «BrplsiBIeHUE NPU3HAKOB CXOACTBA 3apOJbIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu.

Tema 11. I'eneTuka — Hayka 0 HACJIE€ACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKW Kak Hayku. Paboter T
Menpens, I'. ne @puza, T. Moprana. Poinb 0T€ueCTBEHHBIX YYEHBIX B Pa3BUTHUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHITUS U CUMBOJIbL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUleJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKHA, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHTI, (DEHOTHII.



OCHOBHBIE ~ METOJBI ~ TE€HETUKH: THOPUAOJOTUYECKHMA,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JleMoHCTpanun

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

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBI CKPEIIIUBAHHMS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETUYECKHX

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

eAMHO00pa3us THOPUIOB MEePBOTo MokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacLICIUICHUs IPU3HAKOB. L{UToJIOrMueckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJEeIOBaHMUS  TpHU3HAKOB.  [luTonmoruueckwe  OCHOBBI  JUTHOPUIHOTO
CKPEILUBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICJOBAHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXAYy TIe€HaMH. XPOMOCOMHas
TEOpHUsI HACIEICTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUS Moja. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTepOoraMeTHbIA I0J. ['eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponust — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBI ajulenn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [Tonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (HU3NOJIOTUUYECKUX TMPOILIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKITUH.
['eHeTHUYECKME MEXaHW3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMmoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpOit 3akoHbl Menaens», « Tpetuit 3axkoH
MeHnnens», «AHanu3upymrouniee CckpeluBanue», «HemomHoe TOMUHUpPOBaHHEY,
«CrierieHHOE HAcJIeIoBaHWE TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoBeka», «Kapuotun apozodpunb», «Kapuotunm OTHIBD,
«MHOXEeCTBEHHBIN ajIenu3m», «B3auMoaeicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rUOpUIOB TIEPBOTO TOKOJICHUS M PACHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTPAllMM 3aKOHA HE3aBHCUMOIO HACJIECIOBAHUA IIPU3HAKOB, MOJEIb IS
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAaHUS IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydyeHue pe3ynabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «M3ydeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHU Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiicTBue TreHOTHMIA W cpenbl Ipu  ¢GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJUUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHASI.

Moaudukanuonnass U3MEeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBOocTH. HopMa peaknuu npusHaka. BapuanroHHBIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(DUKAITMOHHON
W3MEHYMBOCTH.

['eHoTHNIMUYECKas N3MEHUYMBOCTh. CBOMCTBA T€HOTUIHNYECKONM N3MEHUYMBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OJTHOr0 BUIA.

MyTtanmonHass M3MEHYMBOCTh. BuHIbl MyTanuil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE W  MHIAYUHUPOBAHHBICE MyTaluu. SnepHble H
HUTOIUIa3MaTHYeckue myTtanuuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. IIpuunHbI
BO3HUKHOBEHUS MyTalnuid. MyTareHbel W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIEcca. 3aKOH TOMOJIOTMYECKUX PSIO0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass W3MEHUYMBOCTH U
HACJICACTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, pPONb  dNUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdeMmoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuinos.

Tabmuet u cxeMbl: «Buael  um3MeHUMBOCTHY», «MoauduKarmoHHas
U3MCHYHUBOCTEY, «KomOnHaTHBHAs W3MCHYHUBOCTHY, «Meios,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buapl myTarmii.



OOopynoBaHue: XKUBbIE W TepOapHBIC AK3EMIUISIPHl KOMHATHBIX PacCTCHHH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

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

IIpakTuyeckass padora «Mytamuu y aApo3o¢uiasl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas NporpaMma HCCIEIOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJOBEKAa:  I'€HEaJOTMYECKUU,
OIM3HEIOBEIH, IIMTOrC€HETUYECKU, MOIMYJISIIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOILIBIO
[TI[P-ananu3a. HacnenctBeHHble 3a0051€BaHus YelloBeKa. | eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPEeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueCckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

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

JeMmoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denmoBeka», «MeToabl U3ydeHUs] TEHETUKH
yesjoBekay, «I eHeTnyeckue 3a00I€BaHUs YEIOBEKay.

IpakTuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekuusi OpraHu3MoB

JomMecTukanuss W CeJeKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTHUKALIMH.
VYuenue H. W. BasunoBa o IleHTpax MNpPOUCXOXIEHUS W MHOrooOpasus
KYJIbTYPHBIX pacTe€HUil. Pojb CeleKknuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJOTMYECKMX PSIIOB B
HaciaeAcTBeHHOM wm3MmeHuuBoctd H. WM. BaBuioBa, ero 3HadeHue A
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUY AJIbHBIN. Ortansl KOMOMHAIIMOHHOU CCJICKIINU. HUcnbiTanue
npousBoauTeNed MO MOTOMCTBY. OTOOp MO TEHOTHUIy C TIOMOIIBIO OIICHKH
¢dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C oMoIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ ~ CEJICKIIMOHHOW  paboTHI.
PaninanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAlUN Y KyJbTypPHBIX



¢opm opranusmoB. Mcnonp30BaHWE TEHOMHOTO PEJAKTUPOBAHUA W METOJOB
pexomOunanTHbIX JJHK 1151 momydyenus ncxoqHoro Matepuana st CEJIEKIHH.

[Tomyuyenue MOJIUTUTOUIOB. BuyTpuBugoBas ruOpUaAn3aIHs.
bnuskopoACcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, WKW ayTOpuAWHT. ['erepo3uc W ero mpuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKUNN PACTEHUI U )KUBOTHBIX. «3€1€Has
DesonoyuUs».

CoxpaHeHre U U3y4YEHUE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. H3yuenue, coxpaneHue u  ynpaeieHue
2eHemuUYeCKUMU pecypcam CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax VIVUUeHUs CYuecmayiomux U coO30anusi HO8blX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoetl U nepcneKmueHbiX MexHoI02UlI.

JleMoHCcTpauumn

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKIECHUS 1 MHOTO00pAa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKHUX PSIJIOB B HACJIEACTBEHHOM HM3MEHYMBOCTH,
«Metogpl cenexkuumn», «OTnanénHas rudpuauzanus», «MyTrareHesy.

JlabopaTopHasi padora «/3yueHue copTOB KyJbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIMU PACTCHUIN.

IpakTnuyeckas padora «lIpuBnBKka pacTeHuN».

Ikckypeusi «OCHOBHBIE METOAbl M JIOCTHKEHHUS CEJIEKUUU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLMIO, IUIEMEHHYO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AUCTBO, B JIaOOPATOPHIO
arpOyHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJOTHM, — KJIETOYHbIE U TKaHEBbIE
KYJbTYPBbI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEeXHONOTHS:  XJIeOOMeueHue, TMOMyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJENHe. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3laHre TEXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIEHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUS T€HOMOB C LIEJIBIO MMOJYYEHHsI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIIMX HE BCTPEUAIOIIHNECS B IPUPOIe OMOCUHTETHUECKUE MTYTH.



Kierounasa unxeHepus. MeTonsl KyJIbTypbl KIETOK U TKaHEW PACTECHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss W COMATHUECKUN
sMOpuorene3. lcnonb3oBaHue ramioujioB B CeJlEKUUH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PekoHCTpyKuus
AWIEKIICTOK U KJIIOHUPOBAHHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHOIICEHUSL CENIbCKOXOZAUCTNEEHHBIX KYIbIMYP.

XpOMOCOMHass M Te€HHas WHXEHepHs. VICKyCCTBEHHBI CHHTE3 TI€HAa U
KoHCcTpyupoBanue pekoMOnHaHTHbIX JIHK. Cozdanue mpanczennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  MHXXECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON NHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [T1P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUHM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbf. VICIOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Ttepanusi paka. 3D-Omoumkenepus mansg  pa3pabOTKU
(GyHAaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHnue BEKTOPHBIX BaKIMH C 1EJbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBiieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
dbynkunonuposanusi PHK-conepkamux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl u cxemsl: «Mcnoab30BaHE MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
pOU3BOJCTBEY, «Kiletounas nHxxenepus», «I eHHass HHKEHEPUD».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAas IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLHOHHBIX NpeACTABJICHHUN B
omnosioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb u HayuyHas aesrenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOJIOLMH BUIOB 110 Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTh
pPa3MHOXXEHHUSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunterndeckor Tteopun dBotonmu (CTD). HelTpanbhas
teopusi sBomonuu. CoBpeMeHHas JBOJIOIMOHHAs Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdeMoHCTpauU

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

Tabmuubr u cxembl: «Cucrema sxuBoil mnpupoabl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm GopMupoBaHHUs
NPUCIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBaHue», «llopoasl romyoei», «MHorooOpaszue KyJIbTypHBIX (opm
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa3oBaHMs HOBBIX BUOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBMXKYLIUX CHJ OSBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJTIOLIHI.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[TonynsAuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiinuid. V3meHeHue
reHo()oH/a TOMYyJSILIMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOpbl (ABUXKYIIME CHJIbI) HBOIIOLMH. MyTallMOHHBIHN
npouiecc. KomOunatuBHas wu3MeHuuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymamusx. Oddexr
ocHOBaTensd. Iggexm oOymuiiounoco zoprviuwika. CHUdICEHUe 2eHemuueckKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opetigha cenos 6
oonvuwux u  manvlx  nonyiayusx.  Murpauun.  M3omAuMs  mOMyssIuii:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii oT00Op — HampaBiswiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMWA, CTAOWJIM3UPYIOIIUN,  pa3pbIBAOLIMIMA
(nm3pyntuBHbIf). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOIUS COLUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yjbTaT  MHKPOIBOJIIOLUU.
Bo3HukHOBeHHME ~ MpUCMOCOOJIEHWH y  opraHm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHuit y opraHu3mMoB: MOp(OIOrHYECKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xkputepum u cTpykTypa. BumooOpa3zoBaHune Kak pe3yiabTaT
MUKpPOdIBOMTIOIMHU. M3omsiust — kimodeBor (akTop BumgooOpazoBanusa. [lytu u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE (monuIUIOnIU3anus,
rubpuanzaiys). JIuTenbHOCTh BOIIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OUOTOTHYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS MApa3UTOB U UX
x03s51eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEM.

JdeMoHCTpaMuK

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

Tabmuubl u cxembl: «MyTanmoHHass M3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa Buaa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «IBumxyiue
CWJIbl HBOJIIOLUNY, «IKOJIOTMYECKass M30JSUUs MONYJIALHMA ceBaHCKOU (openny,
«l'eorpaduueckass M3OJAIMUS  JTUCTBEHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
JnaypcKoiy, «llomyaroHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JNEUCTBUS €CTECTBEHHOro o0T00pa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHE),
«BnycTpuanbHelii MenaHnu3m», «JKuBble Hckomaemsie», «[lokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexnaromas OKpacka KUBOTHBIX),
«®uznonoruueckue aaanrauuny, «lIpucnocobieHHOCTh OpraHu3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukm», «CTpyKTypa BuAa B
npupojsie», «CrnocoOsl BugooOpazoBaHus», «l'eorpaduyueckoe BUA000pa3oBaHUE
TPEX BUJAOB JaHIBIIICH», «IKOJOTMUECKOE BHUA000pa30BaHUE BUIOB CHUHUID,
«ITomumnnouasl pacteHuit», «KamycrHo-peneunbiii ruOpu.

O6opynoBanue: repObaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia MTHI] U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TrepOapuM pacTeHUW OJM3KUX BUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi paGora «BblsiBIeHHEe W3MEHYMBOCTH Y OCOOEH OJIHOTO
BUI».

JlaGopaTtopnass  pa6ora  «llpucmocoOneHuss  OpraHu3smMOB UM UX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTopnasi paGora «CpaBHeHHWE BHUJOB IO MOP(OIOTHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoJirouus u €€ pe3yJabTaThl

Metonbl  M3ydeHHS MaKpOdIBOMIONUHU. [lajmeoHTonOrmyeckue MeTO[bl
uzyueHus: oHBomonuu. Ilepexonueie ¢GopMbl M (PUIOTEHETUYECKUE — PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3ydeHus sBoironuu. CpaBHeHHe GIOpBl U
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduueckue obmactu 3emmn. Bumbl-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKIE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTMYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynuMentapubsle  opraHbl M araBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHHUS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (PUIOT€HETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallX U SBOJIIOIUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpauun

[Toptpetsi: K. M. bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkelb.

Tabmunpl U cxeMbl: « OUIOTEHETUYECKUI P JIOMIAIN», «ApPXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Punnodutsr»y,  «CemeHHBIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emium», «lpei) KOHTHHEHTOBY,
«Penuktey, «HavanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHATOTMYHBIE OpraHbDy, «PyIHUMEHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAaOOpHl 4YelOBEKa M MMMMaH3e», «[aBHbIe
HaIpaBJICHUS 3BOJIIOIUNY, «O01111e 3aKOHOMEPHOCTH 3BOJIFOLIHI.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYJS)KH HMCKOIMAEMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI’KU TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeaCTaBICHUs O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apO’KICHUS KU3HU U €€ ONpOBEpKeHKE ornbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IporcxoxaeHue >ku3Hu U aCTPOOHOIIOTHS.

OcHOBHBIE JTaIlbl HEOPTaHUYECKOU JBOJIIOLIHAH. [InanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBINM CHHTE3
OpraHnyeckux BemecTB u3 Heoprannudeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue monuMepoB u3 MoHomepoB. Koarepsatnas rumoresa A. .
Omnapuna, TMmoTe3a nepBudHOro Oyiapona JIx. XomnaeitHa, TeHeTUYeCKasi TUIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUcropuss 3emuin U Meroabl €€ u3ydeHHs. lVIcKomaemble OpPraHHYECKHUe
octaTkd. ['eoxponosoruss u e€ wMeronpl. OTHOCUTENbHAasE U aOCOIIOTHAs
reOXPOHOJIOTHUs. I'€0XpOHOIOrHYecKast KaJla: 30HbL, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHnueckor »HBoaOnMU. [losgBieHne u 3BOTOLUA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKH KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

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

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUil. OCHOBHBIE apoOMOP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHe CIIOPOBBIX pACTCHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IponcxXoxaeHrne NIBETKOBBIX
pacTCHUM.

OCHOBHBIEC ATalbl ABOJIONUHU >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIONUA TTO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. IIponcxoxaeHrne MICKONUTAOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MpPOTEPO30i,
najgeo30i, Me3030M, KaitHo30¥. OOm@as xapakTepucThka KiuMara U
reoJIOTHYECKUX TMpoueccoB. [losgBIEHHE M pacUBET XapaKTEPHBIX OPraHW3MOB.
VYrieoOpa3oBaHue: €ro yCJIOBHsI U BJIUSHUE HAa Ta30BbIi cOCTaB aTMOC(eEpHl.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel 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.

JleMmoHcTpanuu

[Toptpetsi: ®@. Penu, JI. Cnannanuanw, JI. [Tactep, . 1. Meunukos, A. U.
Omapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apoKIeHUsl Xu3Hm», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BoouUM», «l'eoxpoHoOrMYecKass  IIKaliay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY», «CxeMa 00pa3oBaHHsS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema xXuBoW mnpupoab», «CTpoeHue BUpPYCA,
«Apomopdosel  pacTeHuil», «PunHmOGUTE), «OIHOKIETOYHBIE BOJIOPOCINY,
«MHoOTrOoKIeTOuUHbIE BOAOpOCHNY», «Mxu», «llamopoTHukn», «l'onoceMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHu», «(Cxema pa3BUTUA KUBOTHOTO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbIEY,
«IInockue 4EPBUY, «UEeHUCTOHOTHEY, «PpIOBIY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecsy», «lItnusyy, «Muekonuraromue», «Pa3Buthe XuzHuU B
apXeucKom spe», «Pa3BuTHE )KU3HU B MPOTEPO3OUCKON Ipey, «PasButue xu3Hu B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOU dpe», «Pa3BuTue XKu3Hu B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPaY.

O6opynoBanue: repObapuu pPACTEHU pa3IMYHBIX OTHAENOB, KOJJICKIIUH
HAaCEKOMBIX, BJIAKHBIC IIPENApPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UIJIOKOKHMX, CKEJIEThl IIO03BOHOYHBIX JKMBOTHBIX, 4Yydellda NTULl U 3BEpeEw,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o n3y4eHu0 abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHON aTMochepey.

JlabopatopHass padora «/I3ydyeHHe M OINKCAaHHE MCKOMAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOB.

IIpakTnueckass padora «M3ydeHne OCOOCHHOCTEM CTPOCHUSI pacTECHUM
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOTeHe3

Pa3znensl u 3agaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOT U H.

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

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEJIOBEKA.
CBuzeTenscTBa  CXOJACTBA  YEJIIOBEKA € JKMBOTHBIMU:  CPaBHUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHUYECKHUE,
noBesieHueckre. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOX0XKIEHNE N KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHe roJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrokymme cuiibl ((akTOpbl) aHTPONOreHe3a: OUOJIOrHYeCcKre, COllUaIbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJAMM aHTpoIoreHe3a. PaHHue 4YenoBEeKOOOpa3Hble O0E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TMOHTHJIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JToJed. ABCTPAJIONUTEKU — ABYHOTME MPEAKU JroJel. YeroBeK yMelblil, IepBbIe
M3TOTOBJICHUS OPYAUM Tpyaa. YenoBek NpsIMOXOAALIMNA U IEPBBIA BBIXOJ JIKOJAEH
3a  npenensl  Adpuku. YenoBek reipenbOeprckuil —  0o0OmME  MpeNoK
HEaHIEPTAJIbCKOTO YEJIOBEKA U YEJIOBEKA Pa3yMHOI0. YelmoBeK HEaHAEePTAIbCKUN
KakK BHJ JIFOJEH XOJOJHOTO KiMMaTra. YeloBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHMI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TanmeoreHeTrka 1 NajneoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBIN OTOOp B MOMYJISILIUSIX
yenoBeka. MyTannoHHBIH Tporecc M noaumopdusM. [lomymsiuoHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «3(pQPeKT oCHOBATENs» B MOIYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. [loHarue o pace. bosblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWIHAsS
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelnOoBeKa IO ILJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBEeKa K pa3HbIM YCIOBHUSIM OKpYKalolehd Cpeabl.
Bnusnue reorpadguueckoil cpeapl u Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuviiiHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMHA OMOJIOTMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCcTpauumn

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

Tabnuibl u cxembl: «MeTOoJIbI aHTPOTIOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHBD, «CKeNeT dYeloBeKa M CKeJeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKYIIHME CUJIBI AHTPONIOTEHE3a», « IBOJTIOLUOHHOE
IPEBO  4YEIOBEKa», «ABcTpainonutTek», «UYenoBek  ymenwli», «YenoBek
NPSIMOXOIAIINIY, «JleHncoBCckuil yenoBek» «Heanaepranbipbny, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl SBOJTIOLNHU YEJIOBEKa», «Packl UeoBeKay.

OOGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEAMETOB MaTepualibHOU
KyJbTYpbl TpPENKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) 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€, MOJEIIA TOPCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YeJIOBEKa, CBS3AHHBIX C MPAMOXOKICHUEM.

IIpakTnueckas padora «/3yueHre SKOJIOrMYeCKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHHUSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kaloleil cpeaoi

3apoxaeHre U pazButue 3kojoruu B Tpyaax A. I'ymGonbara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. Cykauésa. Pa3gensl u 3amauun
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.



Metoasl sxonoruu. I[loneBbie HaOmoneHUs. DKCIEPUMEHTHI B JKOJIOTHU:
npupojHble W JnabopatopHble. MoJenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaroIIEH Cpeibl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€H YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTMYECKON IPaMOTHOCTH HACEIEHHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. Cesepiios, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorum», «Meroasl 3Kkonoruny, «Cxema
MOHUTOPHUHIA OKPYXAIOLIEN CPEIbD».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nencTBus. Kiaccupukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHueckux (akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

AbuoTtnueckue (¢akropel. CBeT Kak sKonorudeckuil axrtop. JleicTBue
pPa3HbIX YYaCTKOB COJIHEYHOT'O CHEKTpa HAa OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUN M JKUBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CUTHAIbHAas poOJIb CBETA.
doTonepruoausM.

Temneparypa kak oskonorudeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTAaHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonorumdeckuid ¢daktop. Ilpucrnocobnenus pacteHuilt K
HoJIIepKaHuIo0 BoJHOTo OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
rlyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumuyeckue
0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOYHbBIE H
roJu4yHble PUTMBL. [IprUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSIM
YCIIOBHUM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O >KU3HEHHOW (Qopme.
XKuznennole POpMBbI pacTeHUM: AepEBbs, KyCTAPHUKU, KYCTAPHUYIKH, MHOTOJIETHHUE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
reoOnOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTpOEHUS U 00pasa KU3HH.

buotnueckune bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koornepaus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aWMMOJCUCTBUNM MJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpeje
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYESHUS.

JeMoHCTpaMuK

Tabmuubl U cxembl: «2konorudyeckue Qaxrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKUE TPYIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeniIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «Du3nonornyeckue amanTanuu
KUBOTHBIX», «Cpenpl OOWTaHHS OpraHU3MOB», «bBHOJOrHYECKHE PUTMBDY,
«Kuznennole  Qopmbl  pactenmit», <« KuzHeHHbIe  (GOPMBI  KHUBOTHBIXY,
«DKOCHUCTEMA MIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUS, «XulHudecTBo», «llapasutuzmy», «KoukypeHuus», «CumMOuo3y,
«KommeHcanuszmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIIUSHUIO Pa3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIOOUBBLIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydelia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMUA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3MUYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JTMYHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BJIUSTHUIO CBETA».

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTopnasi pa6ora «AHaTOMUYECKHE OCOOCHHOCTH PACTCHHUHN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rusi BUAOB U MOIYJIAMH

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Monmynsimua ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelbl, (PU3NIECKUX 6ApbEpPOB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiquid. (OCHOBHBIE TOKA3aTENW MOMYJISALMU: YUCIEHHOCTh, IUIOTHOCTD,



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

DkoJsioruyeckas CTpykrypa nomyiasinuud. OleHKa YUCICHHOCTH TOIMYJISIHHN.
JIlnHaMUKa MOMyJISAIUMUA U €€ PeryJisiiua. bUuoThYeckuil MOTEHIMAT MOMYJISLHH.
MoaenupoBaHue TMHAMHUKHA TOMYJISIUKA. KpuBbIe pocTa YUCICHHOCTH MOMYJISIIIUAH.
KpuBble BbDKMBaHUSA. Perynsnus YuCICHHOCTH MOMYJISIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonarue o0 sKoJOTMYECKON HUIEe BHaa. MectooOuTanue. MHoroMmepHas
Mozenb 3Kkosiorndeckon HumM k.M. XartumHcoHa. Pa3mepbl 3KOIOrMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

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

3aKOHOMEpPHOCTUM TIOBEJECHUS W MUrpalMid KUBOTHBIX. buosormyeckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCcTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXeMbl: «JKOJOTHYECKUE XapaKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasinun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu [Jx. Y. XaTuuHconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJIJICKIIUHN KUBOTHBIX.

JlaGopaTtopnasi pabora  «lIpucmocoGieHus ceMsH  pacTeHHH K
PacCCeNICHUIO.

Tema 9. Ikos10rust co001IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dOyHKIMOHATBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLIEHTbl, KOHCYMEHTHI, PEIyLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u certu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl U Wbl B 3kocucTeMax. KpyroBopoT BelIECTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHbIE  TIOKa3aTelau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YHCEN, OMOMAaCChl U SHEPTHUH.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — Cykiieccuu. [lepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTpPOIOIEHHbIE BO3JCHUCTBUS Ha
cykneccuu. Kimmmakcunoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[Tpuponnbie 3K0CUCTEMBI. JKOCUCmEMbL 03EP U peK. DKOcUcmemvl Mopetl U
oxkeanos. Ixocucmemvl MYyHOp, 1€CO8, CMenell, nyCmbitb.

AHTPOTIOTEHHBIE HIKOCUCTEMBI. ATPOIKOCHUCTEMA. ATpPOILECHO3. Pazmuums
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI YypOoskocucteM. [oponckas
dbropa u ¢ayna. CuHaHTpomm3alus TOpPOACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 6 yHKYUOHUposanuu 3Kkocucmem. IlepeHoC SHEPTUU U BEIIECCTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, TOMYJISIIIUN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIMA.

Mexanuzmoi 8030elicmaus 3GepA3HEHUll PA3HbIX Mmunoe Ha
CcyOOpeaHU3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJI02UHECKO20 ~ HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCmBUs.
MeTom00THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpt  u cxembl:  «CrpykTypa  OuoleHO3a»,  «ODKocHcTeMa

IIUPOKOJIMCTBEHHOTO Jiecay, «KOCUCTeMa XBOMHOTO Jieca», «DyHKIMOHAJIbHbBIC
IPYIIbl OPTaHU3MOB B JKOCHUCTEME», «KpyroBOpOT BEIIECTB B JKOCHUCTEME),
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT MUPAMUJIA YHCEID»,
«IKonoruyeckas mupamuyia OMOMacCChly), «IKOJIOTHUECKass MUpaMUia SHEPTUNY,
«O06pazoBanue 6onotay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jeca Mocie
noxapa», «9Kocucrema 03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypObosKocucTeM.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTHIL |
3Bepeit, repOdapuu KyJIbTYpHBIX U TUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJIETh
YKOCHUCTEMBI.

IIpakTuueckas padora «/3yuenue u onrucanre ypo0o3KOCUCTEMBDY.

JlaGopaTopnasi paGora «l3ydeHue pazHOOOpa3usi MEJIKUX IOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYpcHs «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B qyOpaBy, Oepe3HSsiK,
€JIbHUK, Ha CYXOJOJIbHBINA UM TIOUMEHHBIN JTyT, 03€p0, OOJIOTO)».

IKCKYpcUsi «IKCKypcUsl B arpodKocucTemy (Ha Mojie WId B TEIUIMYHOE
XO3MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemmanerapuas o0osiouka 3eMJM, TNI€ CYIIECTBYET WIIH
CyllleCTBOBaJIa >kKM3Hb. Pa3zBuTHe npeacraBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. . Bepnaackoro o 6uochepe. Ob6aactu 6mochepsr u e€ coctas. Kupoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChepbl Kak
rio6abHOM PK0cHCTeMBbL. JMHamuueckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepojaa, a3oTa). PUTMUYHOCTh sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. [lonsTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEILIAHHBIE U ITUPOKOJIMCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCThIHU, TPOIMUYECKHE JIECA, BBICOKOTOPhA. KilMMaT, pacTUTENbHBINA U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa 1 (pyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMAa 1
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. U. Bepuanckuid, 9. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emmn», «KpyroBopor a3ora B mpupoae»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoga B Mpupoe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe OMOMBI cymmn», «Kimmarnueckue
nosica 3emnn», «TyHapay, «Takra», «Cmemanneiii jgec», «IILIMpoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycToiHsy, « Tponnueckuid gecy.

OO6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:ka0OLIafA cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHE YeloBEKa Ha
ouocdepy. 3arpszHeHue BO3AyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenne noussl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpOIIOT€HHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MHUp. OXxpaHa
pPaCTUTENILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOJBIL.
Kpacasie xHuru. Oco0o oxpansembie npupojanbie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIE TPHUHILMIBI YCTOMYMBOTO PA3BUTHUS YEIOBEYECTBA W IMPUPOJIBI.
PanvonanbHOE  MPUPOJONOJB30BAaHUE M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYSCKHX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE TTOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCcnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu NO COCMOAHUIO OMOENbHLIX 6U008 U 3Ikocucmem. OcHogbl



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

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arps3HEHHe
ruapocdepbl», «3arpsisHeHue 1mouBb, «llapHukoBbit  3ddext», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUNY, «MOJEIN YIPABISIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWHW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 BUOJIOT'X HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3yjbTaTaM OCBOCHHSI OOYYaIOIIMMHUCS MPOTPaMM CPEIHErO OOIIEero
oOpa30oBaHuUsl: IMYHOCTHBIE, METAIIPEIMETHbBIC U TIPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTrPaMMBbI IO OMOJIOTHH BBIICJICHBI CJIEIYIONIUE COCTABIISIONINE:
OCO3HaHWE OOYYAIOIIMMHUCS  POCCHICKOM TpaKJAaHCKOM HJAEHTUYHOCTH — TOTOBHOCTH K  CaMOpPa3BHUTHIO,
CaMOCTOATEIBHOCTH M CaMOOIIPEACIICHUIO, Haauyue mMomueayuu K OOy4eHUIO OUOJIOTUH, YeleHanpasienHHoe paseumue
BHYTPEHHUX YOEXKJICHMA JIMYHOCTM HAa OCHOBE KIIOYEBBIX IIEHHOCTEH U HUCTOPUYECKHX TPAJAMUIMN pa3BUTHA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMbL OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH JEATEIBHOCTU
LEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMHM, MPUCYIIMMH CUCTEME OMOJIOTMYECKOr0 OOpa3oBaHUs, HAIUYUE NPABOCO3HAMUS]
HKOJIOTUYECKOMN KYJIBTYPbl, CHOCOOHOCMU CMAasumsb UENN U CTPOUTH KU3HEHHBIC MJIAHBI.

JInyHOCTHBIE PE3yIbTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTUH TOCTUTAIOTCS B €IMHCTBE YU€OHON U BOCTIUTATEILHOM
JESATEIPHOCTH B COOTBETCTBUHM C TPAJAULMOHHBIMH POCCUMCKUMH COLMOKYJIBTYPHBIMH, UCTOPUYECKUMU U JTyXOBHO-
HPaBCTBEHHBIMU I[EHHOCTSIMU, MPUHITHIMUA B OOIIECTBE MPaBHJIaMH U HOPMaMU TOBEJACHUS M CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOBOCIIUTAHUSA U CAMOPA3BUTHS, Pa3BUTHUSI BHYTPEHHEW MO3ULIUH JIMYHOCTH, MATPUOTU3MA U YBAKECHUS
K 3aKOHY U MPaBOIOPSIKY, YEJIOBEKY TpYyJa U CTapLIEMy MOKOJICHHIO, B3AUMHOI0 yBa)XXEHUS, OEPEKHOIO OTHOIICHHS K
KYJIbTYPHOMY HACJIEAUIO U TPaAULIUSIM MHOIOHAalMOHAIBHOIO Hapoaa Poccuiickoint denepanuu, Ipupoae U OKPYIKAOLIEH
cpene.

JIm4HOCTHBIE pe3yJIbTAaThl OCBOCHUS Y4eOHOTO mpeameTa « buoorusy M0KHBI OTpakaTh TOTOBHOCTH M CIIOCOOHOCTH
oOyyJarommxcsi PyKOBOJCTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlMH, MO3WTHUBHBIX BHYTPEHHUX YOEKIECHHM, COOTBETCTBYIOIIUX TPATUIMOHHBIM I[EHHOCTSAM POCCUHUCKOTO
OOIIeCTBa, paCIIMPEHUE KM3HEHHOTO OIBITA M OIbITa JIEATEILHOCTH B MPOIECCE peain3allii OCHOBHBIX HAaIpaBlICHUN
BOCHUTATEJILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCKOTO0 BOCTIMTAHUS:



c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3ZHUIIMKA O0YYAIOIIETOCs KaK aKTHBHOTO W OTBETCTBEHHOT'O YJIEHA POCCHUUCKOTO
00111eCTBa;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEN, YBAKCHHUE 3aKOHA U TIPABOMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW JESTENIbHOCTU MPU CO3JAaHUU YUYEOHBIX MPOEKTOB, PEUICHUH Y4YEOHBIX U
MO3HABATEIIbHBIX 33/1a4, BBINIOJHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAEIIATh COOCTBEHHYIO TTO3UITHIO 110 OTHOIICHHUIO K SBICHHUSIM COBPEMEHHOW KU3HU U OOBICHITH €€,

YMEHHE YYUTHIBATb B CBOUX JEHUCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHUBHOTO B3aMMOJICUCTBUS JIIOJEH C pa3HbIMU
yOEKICHUAMHU, KYJTbTYPHBIMU IIEHHOCTSIMU M COLIUATIbHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHUS Y4YEOHBIX, II03HABATEIbHBIX U
HCCJIEIOBATENLCKUX 3a/1ad, YBAKUTEIBHOIO OTHOIICHHUS K MHEHHUIO ONIMOHEHTOB MPU OOCYXKICHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKITAHCKON UICHTUYHOCTH, TATPUOTU3MA, YBAKEHUS K CBOEMY HapoJly, YyBCTBa
OTBETCTBEHHOCTH mnepes PoanHoit, ropnoctu 3a ¢Boil kpail, cBOt0 PoauHy, CBOH SI3BIK U KYJbTYPY, IPOILIOE U HACTOSIIIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuuy;

LIECHHOCTHOE OTHONIIEHWE K MPHUPOJHOMY HACJIECAWI0O U TMaMSATHUKAM NOPUPOIbI, AOCTHXEHUsIM Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTH OIICHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTUU, TOHUMAHUS 3HAYCHUS
OMOJIOTMU B MTO3HAHUU 3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujenHast yoexx 1I€HHOCTh, TOTOBHOCTH K CITYKEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €0 CYAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHHMBATh CUTYallMI0O M TPUHHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSCh HA MOpPAJIbHO-
HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO Oy IyIIETO;



OTBETCTBEHHOE OTHOILLIEHHWE K CBOMM POJMTEISIM, CO3AAHHI0 CEMbM HAa OCHOBE OCO3HAHHOI'O MPUHATHS LIEHHOCTEH
CEMEWHOMW JKU3HU B COOTBETCTBUU C TpaauUMsAMHU Hapo1oB Poccuu;

4) 3cTeTUYECKOr0 BOCIIUTAHMSA

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYAsl 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa,
OOIIECTBEHHBIX OTHOIICHU;

NOHMMAaHUE AMOLIMOHAJILHOTO BO3JIEHCTBUA JKUBOW MIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHUIO B pa3HbIX BUJAX HCKYCCTBAa, CTPEMJIEHHE MPOSBIATH KauyecTBa TBOPUYECKOU
JUYHOCTH;

5) pu3nyeckoro BoCNUTaHusA, POPMHUPOBAHUSA KYJIbTYPbI 310POBbS H IMOIHMOHAJIBLHOIO 0JIArONMOJIy4Yns:

NOHMMaHHWE U pealu3alusi 3J0pOBOT0 U 0O€30MacHOro o0pa3a KU3HU (340pOBOE MHUTAaHUE, COOJIIOJECHUE
TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHSATUU M OT/AbIXA, peryJisgpHas (unyeckask akTUBHOCTH),
OepeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOILIEHUS K COOCTBEHHOMY (PU3UYECKOMY M IICUXHUYECKOMY 3/I0POBBIO;

MOHMMAaHUE IIEHHOCTH TMpaBWUJ WHAMBUIAYAIBHOTO M KOJUJIEKTUBHOTO O€30MacHOr0 TOBEACHHUS B CHUTYalUAX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

OCO3HaHME MOCIEACTBUI U HENPUSTHS BPEIHbIX MPUBBIYEK (YIOTpeOIEHUs aJIKOT 0, HAPKOTUKOB, KypEHHUs);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTH K TPYy, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTh K AaKTUBHOW JIEATEILHOCTH TEXHOJOTUYECKOW W COLMAIbHOM HAMpaBICHHOCTH, CIIOCOOHOCTH
WHULIMUPOBATh, TUIAHUPOBATh U CAMOCTOATENIBHO BBIIOJIHATH TAKYIO JI€ITEIbHOCTD;

HMHTEpEC K pa3IndyHbIM chepaM npodhecCUOHAIBHON NeSITEIFHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN BLIOOP Oy myieit
npodeccuu ¥ peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIaHbL;

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUN BCEH JKU3HH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHUSA

HKOJIOTUYECKH 1€JIECO00Pa3HOE OTHOIICHHE K MPUPO/IE KaK HICTOUHUKY KH3HU Ha 3emile, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJIOTMUECKOW KYJbTYpbl: MPUOOpPETEHUE OMNbITa IJIAHUPOBAHMS TMOCTYNKOB M OLEHKH HX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOILEH Cpeibl;

OCO3HaHUE TI00aIbHOT0 XapaKkTepa SKOJIOrHUECKUX MPoOIeM U IMyTeH UX pelieHus;



CIIOCOOHOCTh WCITOJIB30BaTh MPUOOpETaeMble MPU M3YYCHUH OMOJIOTUM 3HAHWUS W YMEHHS TIPH PEIICHUH MpoOeMm,
CBSI3aHHBIX C PAIlMOHAIBHBIM TPUPOIOIOIH30BaHUEM (COOJIIOICHUE MPABHII MOBEJACHUS B MPHUPOJIC, HANIPABICHHBIX Ha
COXpaHEHHUE PaBHOBECHS B IKOCUCTEMAX, OXpaHy BUIOB, SKOCHCTEM, OnoChephl);

aKTUBHOE HENPUITUE [EHUCTBUM, MPUHOCAIIUX BpPEd OKPYKAIOUIEH MPUPOAHOW CpeAe, YMEHUE MNPOTrHO3UPOBATH
HEOJIAronpUsITHbIE HKOJIOTHYECKUE TTOCIIECTBUS MPEANTPUHUMAEMBIX ACHCTBUN U MPEIOTBPAIATh UX;

HAJIMYKUE PA3BUTOrO 3KOJOTHYECKOTO MBIILIICHUS, 3KOJIOTHYECKOW KYJBTYPHI, ONbITA AEATEIBHOCTA IKOJIOTHYECKON
HaIpPaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS MMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW W COIMAJILHOM MPaKTHUKE,
TOTOBHOCTH K YYAaCTHUIO B IPAKTUYECKOU AESITENHbHOCTH YKOJIOTUYECKON HATPaBIECHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON
MPaKTUKH, OCHOBAHHOT'O Ha IUAJIOTE KYJbTYp, CIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYMUTATENbCKOW KYJIbTYpPhl KaK CpEJICTBA B3aUMOJCUCTBUSI MEXIY TIOJbMH U
MIO3HAHUS MUPA;

MOHUMAaHUE crnenupuKu OMOJOTUM KaK HAyKH, OCO3HaHUA €€ pojii B (POPMUPOBAHUM PAIMOHAIBHOTO HAYYHOTO
MBIIIUICHUS, CO3JaHUU IIEJIOCTHOTO TMPEJCTABICHUS 00 OKpPY)KAIIIeM MHUPE Kak O €JWHCTBE MPUPOAbI, YEJIOBEKA U
o0111eCcTBa, B TIO3HAHUU MIPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIlIeHUH MPOoOIeM COXpaHEHUS TPUPOTHOTO PaBHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTU OMOJIOTHU 11 COBPEMEHHOW IUBWJIM3ALUM: OOECIIEYEHUs] HOBOTO YPOBHSI Pa3BUTHS
MEJUIIMHBI, CO3J]aHUE TEPCIEeKTUBHBIX OWOTEXHOJOTUM, CHOCOOHBIX pellaTh PEeCypcHbIe NPOOJIEMBbl Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTel BBIXO/A M3 II00ATBHBIX SKOJOTUYECKUX MPOOJIEM U 0OecTieueHHs epexoa K yCTOHUHBOMY
Pa3BUTHIO, PAIIMOHAIBHOMY UCTIOJIB30BAHUIO IPUPOIHBIX PECYPCOB U (DOPMUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OMOJIOTHYECKUX 3HAHUW B IHEJSIX MOBBIIIEHUS OOIIEH KYJbTYphbl, €CTECTBEHHO-
HAy4YHOW TPAMOTHOCTH, KaK COCTAaBHOW YacTU (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydYarOIMXCsA, (OPMUPYEMOU Tpu
U3Y4YEHUU OMOJIOTUY;

MOHUMAaHUE CYIIHOCTH METOJOB TMO3HAHUS, MCIOJIh3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOIbh30BaTh
MoJlydyaeMble 3HAHUS IS aHalIu3a U OOBACHEHUS SIBJICHUU OKPYXKAIOIIETO MHUpPa M MPOUCXOASANIUX B HEM H3MEHEHUH,
YMEHHE JIeJlaTh 0OOCHOBAHHBIE 3aKJIIOUEHUS] HA OCHOBE HAYUYHBIX (JAKTOB M UMEIOIIUXCSA JAHHBIX C IIEJIbI0 TOJTYYEHUS
JIOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OHOJOTMYECKUE 3HAHWS JUIsI pEIIeHUs MpoOdjieM B pealbHbBIX
KU3HEHHBIX CUTYaIHsIX;

OCO3HAaHUE LIEHHOCTH HAY4YHOW JEATEIbHOCTH, TOTOBHOCTb OCYILECTBIIATH IPOEKTHYIO U HCCIEI0BATENIBCKYIO
JESATEIbHOCTh UHIUBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M CLIOCOOHOCTB K HENPEPHIBHOMY OOpPa30BaHUIO U caMOOOPa30BaHMIO, K aKTHBHOMY IOJyUYEHUIO HOBBIX
3HAHMI 110 OMOJIOTUN B COOTBETCTBUU C )KM3HEHHBIMU IIOTPEOHOCTSIMH.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHbpIe pe3yJbTaThl OCBOCHHS y4eOHOro mpenMera «buomorwmsy BKIIOYAIOT: 3HAYAMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHUS OOYYAIONIUXCS MEKIUCIUIUIMHAPHBIE (MEXKIPEAMETHbIE) OOIICHAYyYHbIE TOHATHUSA,
OTpa)karolue 1EeJOCTHOCTh HAYYHOM KapTHUHBI MUpPA U CHENU(UKY METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax (BEIIECTBO, SHEPTHsI, SIBICHHE, MPOIECC, CUCTEMa, HAYYHBIN (aKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopHsi, WCCIEeIOBaHWE, HAOIOCHNEe, HW3MEPEHHE, JKCIICPUMEHT W JApPYTHE); YHHBEPCAJIbHbIE Y4eOHBIC EHCTBUS
(mo3HaBaTeIbHBIE, KOMMYHUKATHUBHBIE, pEryJSTHBHBIC), oOecneunBaromue (opmupoBaHue  (GyHKIHOHATHHON
IPaMOTHOCTH W COLMAJIBHON KOMIIETCHIIMM OOYYaronuxcs; CIOCOOHOCTh OOYyYaromUXCs HCIOJIb30BaTh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHMUS W YHUBEpPCalbHbIE Yy4eOHbIE EWCTBHUS B TIO3HABATEIHLHOU U
COLMAJIBHOM MTPAKTHUKE.

B pesynpraTe u3ydeHHss OHOJOTMM Ha YPOBHE CpEIHEro ooOmero ooOpa3zoBaHusi y oOywaromierocs OyayT
chOopMHpPOBaHbI TO3HABATEIbHBIC YHHBEPCAIbHbIC Y4YeOHBIC ACHCTBUSA, KOMMYHUKATUBHBIC YHHBEPCAJIbHBIE Y4YCOHBIC
JIEUCTBUS, PETYJISITUBHBIC YHUBEPCAIIbHBIE YUeOHBIC IEHCTBUS, COBMECTHAS JIEATEILHOCTD.

MeTtanpeMeTHBIC Pe3yJIbTaThl OCBOCHHS MIPOTPaMMBI CPETHETO O0IIEero 00pa3oBaHus JOJKHBI OTPAKATh:

OBjaieHHe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU AeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE e CTBHA:

CaMOCTOATENFHO (POPMYITHPOBATH U aKTyaTU3UPOBATH IPOOIEMy, paccMaTpUBaTh €€ BCECTOPOHHE;



UCIIOJB30BaTh IMPU OCBOCHUM 3HAHUW MNPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHalu3a, CHUHTE3a, CpPaBHEHWS,
Kkiaccudukany, 0000IIeHHs), PACKPBIBATh CMBICT OHMOJOTHYECKUX TOHSATHH (BBIICTATH WX XapaKTEPHBIE MPHU3HAKH,
YCTaHABJIMBATH CBSI3U C IPYTUMU MOHSATUSIMU);

ONpeAcisATh e JACATEIbHOCTH, 3ajJaBasi HapaMeTpbl M KPUTECPUU HX JOCTHKEHHUSA, COOTHOCUTH PE3YJbTAaThl
JIESITEIbHOCTH C ITOCTaBJIICHHBIMU LICIISIMU;

WCITOJI30BATh OMOJIOTUYECKHE TTOHATHS TSl O0OBsICHEHUS (DAKTOB W SIBJICHUH KUBOU MPUPO/IBI;

CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHIYKTUBHBIC, JCIYKTHUBHBIC, MO AHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B pACCMAaTPUBAEMBIX SIBJICHUSX, (DOPMYIUPOBATH BHIBOJIBI M 3aKTFOUCHHS,

MIPUMEHSTh CXEMHO-MOJICIIBHBIE CPEJICTBA JJIA MPEACTABICHUS CYIIECTBEHHBIX CBSI3€M W OTHOIICHUM B M3y4aeMbIX
OMOJIOTHYECKUX OOBEKTaxX, a TakKe IPOTHBOPEUYMM PA3HOTO pPoJAa, BBIABICHHBIX B Pa3IMYHBIX HH(POPMAITMOHHBIX
HCTOYHHUKAX;

pa3pabarbiBaTh IUIaH pPEIICHUS MPOOJIEMbI ¢ YU4€TOM aHajdu3a UMEIOUIUXCS MaTepUaIbHBIX U HEMaTepHUaIbHBIX
pECYpCOB;

BHOCUTb KOPPEKTHUBBI B JIE€SITEIIBHOCTh, OILICHWBATH COOTBETCTBHE pE3YJbTAaTOB IIEJISIM, OICHUBATh PUCKHU
MOCJIEICTBUM ACITEIIbHOCTH;

KOOPJAUHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSIX PEAIbHOTO, BHUPTYaJbHOTO W KOMOWHHUPOBAHHOTO
B3aMMOJICHCTBUS,

pa3BHUBaTh KPEATHBHOE MBIIICHHUE TIPH PEIICHUH )KM3HCHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbLCKHE JeHCTBHS:

BJIaJICTh HABbIKAMHU Y4EOHO-HCCIJIEIOBATEIbCKOM U MPOEKTHOM JEATEeNbHOCTH, HABBIKAMH pa3pelieHus NpooJeMm,
CIIOCOOHOCTBHIO UM TOTOBHOCTBIO K CaMOCTOSATEIIBHOMY ITOMCKY METOJIOB PEIICHUs MPaKTHUYECKUX 3aj]lay, MPUMEHECHUIO
PAa3JUYHBIX METOJIOB ITO3HAHUS;

WCIMOJIB30BaTh PA3JIMYHBIE BHJABI JIEITEIBHOCTH IO IIOJYYEHUIO HOBOIO 3HAHUSA, €r0 HHTEPIPETALNH,
npeo0pa30BaHUIO U MPUMEHEHUIO B YUEOHBIX CUTYAIHIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX U COIUATBHBIX TPOEKTOB;

dbopMUpOBATh HAYYHBIN TUIT MBIIIUICHUS, BJIAJETh HAYYHON TEPMUHOJIOTHEN, KITFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEILHON AESITEILHOCTH U )KU3HEHHBIX CUTYaIIHIX;



BBISIBJIATh IPUYMHHO-CIIE/ICTBEHHBIE CBSI3M U aKTyaJIM3UPOBATH 33J1a4yy, BBIIBUTATh TMUIOTE3Y €€ PElICHUs, HAXOIUTh
apryMEHTHI JUIsl I0KAa3aTeNbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh MOJYYEHHBIE B XOJE€ PELICHUS 3a/Jayd PE3yJIbTaTbl, KPUTHUYECKU OLICHHBATh UX JOCTOBEPHOCTD,
IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTH IIeJICHAIIPABIICHHBIN MMOMCK MEPEHOCa CPEICTB U CIIOCOO0B ACHCTBHS B MPO(PECCUOHANBHYIO CPELY;

yMETh NEPEHOCUTDH 3HAHUS B TO3HABATENIbHYIO U MIPAKTUYECKYIO 00JIaCTH KUZHEIEATEIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE WJAEU, MpeljaraTb OpPUTMHAJBHBIE MOAXOJbl M PEIICHUS, CTaBUTh NPOOJEMBl U 3a/1ayH,
JIOIYCKAIOIUE albTEPHATUBHBIC PEILICHHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3IUYHBIX HCTOYHUKAX HH(POpMAIUMU (TEKCTE Y4Ye€OHOro MnocoOMs, HAyYHO-TOMMYJSIPHOU
auTepaType, OMOJIOTHYECKUX CIIOBapsAX M CHPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbBIX, B VIHTepHETE), aHAIU3UPOBAThH
UHGOpMALIMIO PA3IMYHBIX BUAOB U (QOpPM MPEACTABICHUS, KPUTUYECKH OLIEHWBATh €€ JIOCTOBEPHOCTh M
HEMPOTUBOPEYUBOCTb;

dbopMyIHpOBaTh 3aNPOChl U MPUMEHSATHh Pa3JIMYHbIE METOMBI MPU MOUCKE U OTOOpe OMOJIOrMYecKor MHGOpMaIUH,
HEO0OXOIMMOM JIJIsl BHITIOJTHEHUS YUEOHBIX 3a/a4;

npuoOpeTaTh OMBIT UCIIOJIB30BAHUS HH()OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTU, COBEPILIEHCTBOBATh KYJIbTYpPY
aKTUBHOTO MCIIOJIb30BAaHUSI PA3JINYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOATENbHO BbIOUPATh ONTHUMAIBbHYIO (POPMY MpEICTaBICHUs OMOJIOrMYeCcKO MHPopMaluu (CXembl, Tpaduky,
JMarpaMMbl, TaOJUIIbI, PUCYHKHU U APYTOE);

UCIIOJIb30BaTh HAYUHBIM SI3bIK B KAauyecTBE CpeACTBa Mpu paboTe ¢ OHOIOrMueckod HH(pOpMauuen: MPUMEHSThH
XUMHUYECKHe, (PU3MUECKUe U MaTeMaTUYeCKHe 3HaKH U CUMBOJIbI, (POPMYJIbl, a0OpeBUaTypy, HOMEHKIATYPY, UCIIOIb30BaTh
U IpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISITHOCTH;

BJIAJI€Th HABBIKAMHU PACMO3HABAHUS U 3aIlIUThl HHGOpMALIMK, UHPOPMALIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OgyaieHUe YHMBEPCAJIbHBIMM KOMMYHUMKATHBHBIMH JeHCTBUSIMMU:

1) obmennme:



OCYIIECTBISATh KOMMYHHKAIlMd BO BceX cepax KHU3HU, aKTUBHO YYacTBOBAaTh B JHAJIOTE€ WM JTUCKYCCHH TIO
CYILIECTBY OOCYXTaemMoil TeMmbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEIHHO BBIOJIHEHUS
IpeajiaraeMoi 3a1a4u, yYUThIBaTh HHTEPECHI U COTJIACOBAHHOCTH MO3UIMI APYTUX YYACTHUKOB JIMAJIOra UM IUCKYCCHH);

pacro3HaBaThb HEBEpOANbHBIE CpEICTBAa OOIIEHMS, IOHMMAaTh 3HAYEHHE COLMAIBHBIX 3HAKOB, IPEANOCHUIOK
BO3HUKHOBEHUSI KOHQJIMKTHBIX CUTyallui, yMETh CMAr4aTh KOH(QIUKTHI U BECTH IIEPETOBOPHI;

BJIAJETh PA3IMYHBIMH CIIOCOOAMU OOLIEHUS W B3aUMOJEHUCTBHS, IOHUMATh HAMEPEHUS IPYTUX JIOJEH, MPOSBIAThH
YBaXUTEIBHOE OTHOLLIEHHE K COOECETHUKY U B KOPPEKTHOM (hopMe POopMyIHpPOBATH CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3J1araTb CBOIO TOUYKY 3PEHUS C UCIOJBb30BAaHUEM S3BIKOBBIX CPEICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHAHON U MHAMBUAYAJIbHON paOOTHI MPHU PELIEHUH OMOJIOTUYECKOM
po0emMbl, 0OOCHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUS TPYIIOBBIX (POPM B3aUMOJAEUCTBUS NPHU PEHICHUH Y4YEOHOU
3aJ1aui;

BbIOMpATh TEMATUKY U METOJbl COBMECTHBIX JEUCTBUIN C YUETOM OOLIMX UHTEPECOB U BOZMOXKHOCTEH KaKJ10TO YjieHa
KOJUJIEKTUBA;

NPUHUMATh LEJIM COBMECTHOM NIEATETbHOCTH, OPTraHW30BbIBATh U KOOPJAUHUPOBATH NEUCTBHS MO €€ JOCTHKEHHIO:
COCTaBJISITh TUIAH JIEUCTBHM, paclpenesaTh poJid ¢ YYETOM MHEHM YYaCTHHUKOB, OOCYKIaThb PE3yJIbTaTbl COBMECTHOM
paboThI;

OLICHMBAaTh KAayeCTBO CBOEr0 BKJaJa M KaXXJIOr0 y4aCTHHKA KOMAaHIbl B OOIIMH pe3yJabTaT MO pa3pabOTaHHBIM
KPUTEPUSIM;

npeajiaraTh HOBbIE MTPOEKTHI, OLIEHUBAThH UEH C MO3UIIMN HOBU3HBI, OPUTMHAILHOCTH, MPAKTUYECKOW 3HAUUMOCTH;

OCYUIECTBJISITh TMO3UTUBHOE CTPATErHMYECKOE IMOBEJAECHUE B PA3MYHBIX CHUTYalMsIX, MPOSIBISATH TBOPUYECTBO U
BOOOpaKeHHUE, OBITh HHUITUATHBHBIM.

OBiaieHHe YHUBEPCAJbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

1) camoopraHu3anusi:

UCITI0JIb30BaTh OMOJOTMYECKHUE 3HAHUS JJI BBISBIICHUS MPOOJIEM U UX PEUICHUS B )KU3HEHHBIX U YUEOHBIX CUTYalUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 1I€JIEBBIE U CMBICIOBBIE YCTAHOBKHM B CBOMX JIEUCTBUSIX U MOCTYTKAX MO
OTHOUIEHUIO K KUBOW MPUPOLE, CBOEMY 310POBBIO U 3I0POBbIO OKPYKAIOIIHUX;



CaMOCTOSATEIILHO OCYIIECTBIISATh MMO3HABATEIBHYIO JACATEIHHOCTD, BBIABISTH MIPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHBIE 3a/1a4l B 00PA30BaTEIBHOMN JACATEILHOCTU U KU3HEHHBIX CUTYAIUSX;

CaMOCTOSATEIILHO COCTaBJIATh IUIAH PEIICHHWs] MPOOJIEMBI C YYETOM WMMEIONIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U MPEATIOYTECHUM;

JIaBaTh OLICHKY HOBBIM CUTYAIUsIM;

pacmupsTh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUM;

JieJIaTh OCO3HAHHBIN BBIOOP, ApTyMEHTUPOBATH €70, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

criocoOCTBOBaTh (hOPMHUPOBAHUIO W TMPOSBICHUIO IIMPOKOW JPYIUIMHM B Pa3HBIX O00JIACTSAX 3HAHUH, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIH YPOBEHD.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIEATECIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LM,

BJIaJICTh HaBBIKAMH I103HABATCIBPHOW pedIeKCHM KaK OCO3HAHHUS COBEPIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX
MPOIIECCOB, X PE3YJHTATOB M OCHOBAHMM, MCIOIL30BaTh NPUEMBI pedICKCUU NJIs OLICHKU CUTYyalllu, BHIOOpAa BEPHOTO
pelieHus;

yYMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS 10 UX CHUKEHHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI APYTUX MPU aHATIU3E PE3YJIbTaTOB JAEATCIHLHOCTH;

3) npuHsATHE Ce0s U APYIrUX:

MPUHUMATH Ce0sl, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTUBBI U apTYMEHTBI JIPYTUX TIPU aHAJIU3€E PE3yJIbTaTOB JACATEILHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OIINOKY;

pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C TIO3UIIMH JPYTrOro 4eJoBeKa.
HPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHbie pe3ynbTaThl OCBOGHHS coOJEpKaHHMs ydeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM YypOBHE
OpPUEHTHPOBaHBI Ha obecreueHne mpoduabHOro o0yueHus oOydarommuxcs 6uonmoruu. OHHM BKIIOYAIOT: cHElUpUUecKue



JUTs1 OMOJIOTHUY HAyYHBIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBHIA 10 OCBOCHHIO, HHTEPIIPETAIIUU U TIPEOOPa30BaHUIO 3HAHUM,
BUJIbl JICATEIIBHOCTH MO TMOJYYEHUIO HOBBIX 3HAHWWA M MX MPUMEHEHUIO B PA3JIMUHBIX YUYEOHBIX, 4 TAKXKE B PEaIbHBIX
YKU3HEHHBIX cUTyarusx. [IpeameTHbie pe3yabTaThl IpeACTaBICHBI IO roAaM U3YUYEHUS.

[IpeameTHbIE pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10 knacce 10MKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECTE€ M POJU OUOJOTMU B CHUCTEME ECTECTBEHHBIX HayK, B (OPMUPOBaAHUU
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B I[IO3HAHUW 3aKOHOB TMPHUPOJBI M PEIICHUH MpOoOJIeM palmoOHaIbLHOTO
MIPUPOJIOTIOIB30BAHUS, O BKJIaJIE POCCUHUCKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE OMOJIOTHY;

BJIJICHUE CUCTEMOM OMOJOTMYECKUX 3HAHWUM, KOTOpas BKJIIOYAET: OCHOBOIOJIAraolue OMOJIOTMYeCKe TEPMUHbBI U
NOHATUS  (OKWM3Hb, KIETKa, OpraHu3M, MeTa0oJM3M, TOMEOCTa3, CaMOPETYJAlMs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHUYMBOCTh, POCT M pa3BUTHE), Ouosnorudeckue teopuu (kiaerounas teopusi T. IlIBanna, M.
[Ineitnena, P. BupxoBa, xpomocomHasi Teopusi HacieactBeHHocTu T. Moprana), yuenus: (H. M. BaBuiioBa — o nieHTpax
MHOTr000Opa3usi M MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHUI), 3aKOHBI (€IMHOOOpa3vsi MOTOMKOB TMEPBOTO IMOKOJIEHUS,
pacIlEIUICHHs], YACTOThl TaMET, HE3aBUCHUMOTro HacienoBaHus I'. MeHens, TOMOJIOTMYECKUX PSAJOB B HACIIEICTBEHHOMN
n3meHunBoctu H. M. BaBuiosa), npuHIUMIBI (KOMITJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO IMO3HAHUS, UCIOJIb3YEMbIX B OMOJIOTMUECKUX MCCIICIOBAHUSX MKUBBIX
00BEKTOB (OMHUCaHue, U3MEPEHNE, HaOII0ICHUE, DKCIIEPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHBIE NPU3HAKW: BUPYCOB, KIETOK MPOKAPUOT M HYKAPUOT, OJHOKJICTOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM 4YHCJIe OaKTepuil, TpuOOB, paCTEHUH, KUBOTHBIX M YEJIOBEKA, CTPOCHHSI OPTAaHOB U
CUCTEM OpraHOB pPACTEHUMN, KUBOTHBIX, YEJIOBEKAa, MPOLIECCOB >XU3HEAESITEIbHOCTH, MNPOTEKAIOIIMX B OpraHu3Max
pacTeHU, )KUBOTHBIX U YEJIOBEKA, OMOJIOTHYECKUX MPOIIECCOB: 0OMEHa BelIecTB (MeTab0Iu3M), MPEBPAIICHUSI SHEPTHUH,
OpoxeHusi, aBTOTPO(PHOrO U TEeTepOTPOHOrO0 THUMOB NHUTAHUS, (POTOCHMHTE3a M XEMOCHUHTE3a, MUTO3a, Meho03a,
raMeToreHesa, SMOpPHOreHe3a, MOCTAIMOPUOHAIBHOTO Pa3BUTHS, PA3MHOKEHUS, MHANBUIAYATLHOTO Pa3BUTHS OpPTaHH3Ma
(oHTOTEHE3a), B3aUMOJICHCTBUS T€HOB, T€TEPO3UCA, UICKYCCTBEHHOTO 0TOOPA;

yMEHHUE YCTAaHABIIMBATh B3aMMOCBS3U MEXIy OPTaHOUIAMHU KJICTKM M UX (YHKIUSIMH, CTPOCHHUEM KIIETOK Pa3HBIX
TKaHe! U UX (PYHKIUSIMU, MEXKy OpraHaMy M CUCTEeMaMHU OPraHOB Y PACTEHMM, ’KUBOTHBIX U YeJIOBEKa U UX (DYHKIUSIMH,
MEXJly CHUCTEMaMH OpraHOB W UX (PYHKIHUSIMU, MEXKIY JTarmaMd OOMEHa BEIIEeCTB, 3TalaMU KJIETOYHOIO IHKJIAa U



KU3HCHHBIX IUKJIIOB OPraHU3MOB, dTallaMH AMOPHUOHAIBHOTO PAa3BHTHS, TCHOTUIIOM U (PEHOTHIOM, (EHOTHIIOM H
dbakTopamu cpenbl OOUTaHWUS;

YMEHUE BBISBIISATH OTIMYUTEIBHBIC TPU3HAKH )KHUBBIX CUCTEM, B TOM YHCJIE PACTCHUM, )KUBOTHBIX U YEIIOBEKA;

YMEHUE HCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHOJIOTMYECKYI0 TEPMHUHOJOTHIO W CHUMBOJIUKY IS
JI0Ka3aTesIbCTBa POJICTBA OPTAHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIIII;

yMEHUE pemiaTh OWOJIOTMYECKUE 3aJadd, BBISIBIATh TNPUUMHHO-CICJCTBCHHBIE CBSI3U MEXKAY HCCIICTyEMbIMH
OMOJOTHYECKUMH MPOTIECCAMU U SBJICHUSMU, JCIIaTh BHIBOBI U MTPOTHO3HI HA OCHOBAHUH TTOJTYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBINOJHATh JTAOOPATOPHBIE U TPAKTUYECKUE paboThl, COONIOAATh MpaBuia MpU padboTe ¢ y4eOHBIM U
71a060paTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIJIBUTATh TUIIOTE3bI, TPOBEPATHh UX IKCIIEPUMEHTAIBHBIMU CPEICTBAMU, (OPMYIUPYS 1I€JIb UCCIIECIOBAHNUS,
aHATM3UPOBATh TIOJTYUYCHHBIE PE3YJIbTAThI U JIeJIaTh BHIBOIHI;

yMEHHE y9acTBOBAaTh B YUCOHO-MCCIIENOBATEILCKON paboTe MO OMOJIOTHH, SKOJOTUHA W MEIUIIMHE, MPOBOJAUMON Ha
0a3e MIKOJIBHBIX HAy4YHBIX OOIIECTB, M MYOJUYHO TMPEJACTABIATh IMOJYYEHHBIE pE3yJbTaThl HAa YYEHHUYECKHX
KOH(DepeHIusX;

yMEHUE OIICHWBATh J3THYECKHE AaCIEeKThl COBPEMEHHBIX WCCIICIOBAaHWA B 00JACTH OWOJOTHA W MEIAWIMHBI
(KJTOHMpOBaHWE, HMCKYCCTBEHHOE OIUIOAOTBOPEHHUE, HAMNpPABICHHOC HW3MEHCHHE TEHOMa MW CO3JaHHE TPaHCTEHHBIX
OpraHu3MOB);

yMEHHE OCYIIECTBIISATh OCO3HAHHBIM BBHIOOp Oymymiedl mpodeccrHoHambHON AESTENBHOCTH B OOJACTH OMOJIOTHH,
MEJUIMHBI, OWOTEXHOJIOTHUH, BETEPUHAPUHU, CEIBCKOTO XO3SHCTBA, TMHUIICBOM MPOMBINIJIEHHOCTH, YIIyOJIATh
MO3HABATENbHBIH HMHTEPEC, HAIMpaBJICHHBIM Ha OCO3HAHHBIA BBIOOP COOTBETCTBYMOIIEH Mpodeccuu U MPOAOJIKEHUE
OMOJIOTMYECKOTO 00pa30BaHUs B OPTaHU3AIMAX CPEIHET0 MPOPECCUOHATILHOTO U BRICIIIETO 00pa30BaHUs.

[IpenmeTHBIC PE3yNbTaThl OCBOCHHS YueOHOTO npeamera «buonorus» B 11 Kiacce 1OMKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECTE€ W POJU OWOJOTMM B CHUCTEME ECTECTBEHHBIX HayK, B (OPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, B TTIO3HAHUW 3aKOHOB MPUPOIBI M PEIICHUN YKOJIOTUYECKHUX MPoOIeM
YEJIOBEUECTBA, a TAKXKE B PEIICHUH BOIPOCOB PAIIMOHAIBLHOTO MPHUPOJIONOIB30BaHUSA, U B (DOPMUPOBAHUH IICHHOCTHOTO
OTHONICHHUSI K TMPHUPOJe, OOIIECTBY, YEIOBEKY, O BKJAJE POCCHUCKUX M 3apyOS)KHBIX YUYEHBIX-OMOJIOTOB B Pa3BUTHE
OouoJIorny;



YMEHHUE BIAJETh CHUCTEMOW OHMOJOTMYECKHX 3HAHMM, KOTOpas BKIIOYAET ONPEICICHHUS M IOHWMAaHHE CYIIHOCTH
OCHOBOTIOJAraloIMX OMOJOTHYECKMX TEPMHUHOB M TOHATHH (BHI, 3KOcucTeMa, Ouocdepa), OMOIOTHYECKUE TEOPHUU
(aBomrouronHas teopusi Y. JlapBuHa, cuHTeTHYecKass Teopus 3Boirouuu), ydeHus (A. H. CeepuoBa — 0 myTiax H
HarnpaBJieHusX sBoonnu, B.M. BepHajackoro — o ouocdepe), 3akoHbl (reHeTHdeckoro paBHoBecus k. Xapau u B.
BaitnOepra, 3apopsimieBoro cxonctsa K. M. bspa), mpaBuna (munumyma FO. JluOuxa, 5KOJOTMYECKOW MUpaMUIbI
sHEprum), runoressl (runoreza «mupa PHK» V. I'unbepra);

YMEHHUE BJIAJE€Th OCHOBHBIMHU METOJIAMH HAy4YHOTO IMO3HAHMS, MCIOJIb3YEMBIMU B OMOJOTUYECKHX HCCIEIOBAHMSIX
KUBBIX OOBEKTOB M HKOCUCTEM (ONMCaHUE, U3MEpPEHHUE, HAOIIOACHHE, SKCIIEPUMEHT), CIOCOOAMU BBISIBIICHUS M OLICHKH
AHTPOITOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIIETSATH CYIIECTBEHHBIE MPU3HAKHU: BUJIOB, OMOr€OLEHO30B, SKOCUCTEM U OHOC(hEpPbI, CTAOUIN3NUPYIOILETO,
JBIKYIIETO W Pa3pbIBAlOLIEr0 E€CTECTBEHHOTO OTOOpa, auIoNaTpUyYecKOro W CHUMIATPHUYECKOrO0 BHI000pa30BaHMS,
BJIUSIHUA ABWXKYILIMX CHJI SBOJIOUMHM HA TeHO(POHJ MOMYJSUWHU, MPUCIOCOOJEHHOCTH OPraHU3MOB K Cpene OOWTaHus,
4yepeI0BaHUs HAIIPaBJICHUI 3BOJIIOIIMHN, KPYTOBOPOTA BEIIECTB U IIOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHUE YCTaHABIMBAaTh B3aHMOCBSI3M MEXKJy IIPOLIECCAMM 3BOJIIOIMM, ABWXKYIIMMH CHJIAMH AaHTPONOTEHE3a,
KOMITOHEHTaMH Pa3IMYHbIX 3KOCUCTEM M MPUCITOCOOIEHUSIMU K HUM OPTaHU3MOB;

YMEHUE BBISBJIATh OTIMYMTENIbHBIE TMPU3HAKU S>KUBBIX CHCTEM, MPUCIOCOOJIEHHOCTh BHJIOB K Cpele OOWTaHus,
a0MOTUYECKUX M OMOTHYECKMX KOMIIOHEHTOB 3KOCHUCTEM, B3aMMOCBSA3EH OpraHM3MOB B COOOIIECTBAX, aHTPOMOTE€HHBIX
U3MEHEHHUH B KOCUCTEMaX CBOEH MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIME aPryMEHTHI, OMOJIOIMYECKYI0 TEPMHUHOJOTHIO U CHMBOJMKY JJIst
JI0Ka3aTesIbCTBa POJICTBA OPTaHU3MOB PAa3HBIX CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB M CpPEIbl OOMTaHMS,
€MHCTBA YEJOBEYECKUX pac, HEOOXOJMMOCTH COXPAHEHHMs] MHOrooOpa3usi BHUIOB M OSKOCHCTEM KaK YCIOBUS
COCYILIECTBOBAHHUsI IPUPOABI U YETIOBEYECTBA,

yMEHHE pemaTh OHOJIOrMYecKHe 3a7aud, BbBISABIATh MPUUYUHHO-CICJACTBEHHBIE CBS3UM MEXAY HCCIeAyEeMbIMU
OMOJOTUYECKUMH MPOIIECCAMU U SIBJICHUSIMU, JI€JIaTh BHIBOJIBI M TPOTHO3bI HA OCHOBAHUU TOJTYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBINOJHATh JAOOPATOPHBIE U NPAKTUYECKHME padoOThl, COONIOAATH MpaBuia MpU padboTe ¢ y4eOHbIM U
71a00paTOPHBIM 000PYAOBAHUEM;



YMEHUE BBIIBUTaTh TUIIOTE3bI, TPOBEPATHh UX IKCIIEPUMEHTAIBHBIMH CPEICTBAMH, (POPMYIUPYS LEIb UCCIIEI0OBAHNUS,
aHAJIM3UPOBATh MOJYYEHHBIE PE3YJIbTAThl U JI€JaTh BIBOJIBI;

yYMEHHE y4acTBOBATh B y4eOHO-HCCIEA0BATEIbCKOM paboTe Mo OMOJIOTHUH, IKOJIOTUU U MEIHUIIMHE, TPOBOAMMON Ha
0a3e IIKOJbHBIX HAy4yHBIX OOIIECTB, W MyOJUYHO NPEJICTABIATh IMOJIYUYEHHBIE pE3yJbTaThl HAa YYEHHYECKUX
KOH(EPEHITUSIX;

YMEHHUE OLICHUBATh TMIOTE3bl U TEOPUU O MPOUCXOKICHUU >KM3HHU, YEJIOBEKAa M YEIOBEYECKUX pac, O MPUYHMHAX,
MOCJIEICTBUSIX U CIOCO0aX MPEJOTBPAILEHUS N100aNbHBIX U3MEHEHHI B Ouocdepe;

YMEHHE OCYILECTBISATh OCO3HAHHBIA BBIOOp Oyaylell mpodecCHOHaIbHOW JEeATENbHOCTH B 00JacTu OWOJIOTHH,
HKOJIOTUH, TPHUPOAOIOJIB30BAHUS, MEIUIUHBI, OUOTEXHOJOTHH, IICHUXOJIOTUH, BETEPUHApPUHU, CEIbCKOTO XO3SIHCTBA,
NUIIEBOM TPOMBIIUICHHOCTH, YIAyOJsATh IO3HABATEJIbHBI HWHTEPEC, HAIPaBJICHHBII Ha OCO3HAHHBIN BBIOOD
COOTBETCTBYIOIIEH Tpodeccu W NPOAOKEHUE OHOJOTMYECKOr0 O00pa3oBaHUsT B OpPraHM3alUsAX  CPEIHEro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.



IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Konu4yecTBo 1yacos
Ne Hara
Tema ypoxka Kourpoabuble IIpakTnyeckue
n/n Bceero U3yYEeHUs
padoTsbI padoThI
Buosiorus kKak KOMIIEKCHAS HAyKa.
CoBpemeHHbIe HATIPaBJIEHUs] B OMOJIOTHH.
CBs3b 0M0J10TMH € IPYTHMH HAYKaAMH. 1
I[IpakTHyeckoe 3HaYeHHEe OMOJIOTHYECKUX
3HAHUM
Opranu3zanus 6M0JIOTHYECKUX CHCTEM.
Pa3znooOpa3ue 0M0JIOrHYeCKUX CUCTEM U 1
NpoLeccoB
N3ydyenne 0HOJIOrHYECKUX CHCTEM M 1

npoueccon. [IpakTuyeckas padora




«Hcnojb30BaHue Pa3IUYHbIX ME€TOAOB
NPpHA U3YYCHHUH KUBBIX CUCTEM)>

HcTopust OTKPBITHS U U3YYEHUSI KIIETKH.
Kiterounas teopus

MeToabl H3y4eHHUs KJIETKHU.
JlabGoparopHnasi pabdora "U3yuyeHue KJIETOK
PaCTeHHUi U )KUBOTHBIX 10 MUKPOCKOIIOM
HA rOTOBBIX MUKpoMnpenaparax"

Heopranuyeckue BemecTBa, BXoAsiue B
cocTaB KJeTkH. Boxa: ¢puszuko-
XHMHYeCKHe CBOWCTBA M O0MOJIOTHYeCKas
poJb

MI/IHepaJ'ILHBIe BCIICCTBA KIICTKHU, UX
Oouooruyeckas POJib

0.5

buonoaumepsl. beaku. AMMHOKHCIOTHBII
coctas 0eakoB. CTPyKTYpbI 0eJIKOBOM
MoJieKyJbl. JIaGopaTopHas padora
«O0Hapy:keHue 0eJIKOB ¢ NOMOIIbIO
Ka4eCTBEHHbIX peakuuii»

0.5

10

11

Bbuosorunyeckue pynkunu 6e1koB.
Kanaccunpuxanus 6ekoB

Yraesoabl. CTpoeHue yrieBoao0B.
Kaaccuduxanus yriesonos.
Buosornyeckne pyHKIUM yrieBoaoB
JInmasl. CTpoeHue JIMNHUI0B.

Kaaccndukanus iunugos.
buonornyeckne pyHKIUH THIHI0B

12

Hyxnennoseie kucnotsl. JIHK n PHK.

0.5




Jlaboparopuas padota «VccienoBanue
HYKJICMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JInYHbIX OPraHU3MOBY

13

14

15

Buabl PHK. ®ynukunuu PHK B kiterke

Crtpoenue n pynkuun ATD.
CexBenupoBanue JHK. Metoabl
reHOMHUKH, TPAHCKPUIITOMHUKH,
NMPOTEOMHUKH

CrpykrypHas Ouosiorus

16

17

O0o01IeHNe U cHCTEeMATH3ALUA 3HAHUHA 0
XUMHUYECKOM COCTABE KJIETOK

CTpoeHHe NPOKAPHMOTHYECKOH KJIETKH.
Knerouynasi crenka 0akTepuii U apxeil.
Poub npokapuor B OMoLeHO3aX.
JlabopaTopHas padora «U3yuyenue
CTPOEHUS KJIETOK Pa3JIUYHbIX
OPraHu3MOB»

0.5

18

Crpoenne n pyHKIHOHMPOBaHHE
JYKAPHOTUHYECKOM KJIETKH.
IInasmaTnyeckass MemOpaHa
(m1azmajsiemma). Tpancnopr BemecTs
yepes IIa3sMaTH4YeCKYI0 MeMOpaHy.
IIpakTnyeckas padora «M3yyenune
CBOIICTB KJICTOYHOIl MeMOpaHb»

19

Kuerounasi creHka pacreHnid M1 rpudoB.
IIpakTuyeckas padora «M3yuenue
IIa3MOJIN3a M JelJIa3M0/IM3a B
PacTUTENbHOMN KJIETKe).

0.5




20

Huronia3ma. JlaGoparopuas paéora
«A3yyeHune IBUKEHHUS IIUTONIA3MbI B
KJIeTKaX pacTeHuii»

0.5

21

22

CtpoeHue n pyHKIIUM OJHOMEMOPAHHBIX
OPraHOU/I0B KJIETKHU

Ilo,ryaBTOHOMHBIE OPTaHOM/IbI KJIETKH

23

CrpoeHure u QyHKIIMH HEMEMOPaHHBIX
OpPTraHOUJIOB KIICTKH

0.5

24

25

SAnpo. KiierouHnble BRIIOYEHHSI

AcCUMMIAANNA U TUCCUMWIAUSA — IBE
CTOPOHBI 00MeHAa BellecTB

0.5

26

27

28

@depMeHTAaTHBHBIE peakunn. PepMeHTHI.
JlabopaTopHas padora «U3yuyenue
KATAJINTHYECKOH AKTUBHOCTH (pepMEHTOB
(Ha mpuMepe aMHJIa3bl WIH KAaTAJAa3bI)».
JlabopaTopnasi padora «3y4yenue
(pepMEeHTATHBHOIO pacilenyeHust
MEePOKCH/IA BOIOPOA B PACTUTEIbHBIX U
JKHBOTHBIX KJIETKaX»

DOoTOCHHTE3. AHOKCUTECHHbII U
OKCHUTeHHBIN (DOTOCHHTE3 y OaKTepHid.
CaerocoOuparuye NMrMeHTbl 1
NUTMEHThI PEaKIMOHHOIO LIEHTPA.
CBeT03aBHCHMbBIC M CBETOHE3aBHCHMbIE
peakuum GporocuHTE3a

dotoabixanue, C3-, C4- 1 CAM-TunBI
¢orocunresa. [IpoayKTHBHOCTH
¢orocunTesa. 3Hauenue GporocuHTE3A




29

XemocuHTe3. PazHooOpa3ue oprann3mos-
XeMOCHHTETHKOB. 3HaUeHHe XeMOCHHTe3A.
JlaGoparopHasi padora «CpaBHeHHUe
npoueccoB GOTOCHHTE3a U XeMOCHHTE3a»

0.5

30

AHa’poOHbIe Opranu3mMbl. Buabl
Oposxenus. IIpoaykTbl OpokeHus1 U UX
HCII0JIb30BAHUS YeT0BEKOM

31

A3poOHbBIe OPraHu3Mbl. JTaNbI
JHEPreTHYeCKOro ooMeHa.
IToaroroBuTeabLHLIN dTaN. I JTHKOIN3.
buoJsiornyeckoe OKucIeHUE, WU
KJIeTO4YHOe AbixaHue. Jlaboparopuasi
pabora «CpaBHeHHe IPOLECCOB OPOKEHUS
U AbIXaHUSD)

32

I'eneTnueckasi HHpOpMALHS B KJIETKE.
Peakuuyu MaTpu4HOro CMHTE3A.
Tpanckpunuus. I'eHeTHYECKHH KO

33

34

35

Bbuocunte3 6enkoB. Tpanciasinus u eé
Tanbl. YcaoBus OuocunTe3a 6eska. Pojb
pudocoM B OHocUHTe3e HesIka

Opranu3anusi reHOMa y POKAPHUOT U

IyKapuoT. Peryjsiiust akTHBHOCTH I'eHOB

y NPOKAPHOT U IYKAPHOT
Bupycol — Heki1eTOYHAsA (POPMA KU3HH U
o0MraTHble napa3uThbl. AKM3HEHHbIN UK
JAHK-conep:xammux Bupycos, PHK-
coJepskalux BUPycoB, 0akTepuodaros.
BupycHble 3a00seBanus. [IpakTtuyeckas
padora «Co3nanue Moae/ i BUPYyCa»




36

O06o01IeHne U CUCTEMATU3ALUS 3HAHUI O
TemaM: «KileTka: XuMH4YeCKU cOCTaBy,
«Kuerka: crpoenne», «Kierka: npoueccbl
JKU3HENEATEbHOCTH KJIETKI»

37

KountpoJabHas paéora no remam:
«KieTka: xuMuuecku cocraB», «Kierka:
cTpoeHune», «Kiierka: nmpoueccnol
JKH3HENEATEIbHOCTH KJIECTKI

38

AHaJIM3 KOHTPOJIbHOI padoThl.
Kiero4yHblii HUKJI, €ro Nepuoabl U
peryasiuus. MaTepgpaza u muros.
Ilepuoast uaTEpda3bl

39

40

41

42

43

Marpuunsblii cuares JHK — penyimkaums.
Mexanusm pensinkanuu JTHK

Xpomocombl. CTpoeHre XpoMOCOM.
XpoMOCOMHBIN HA0OP KIETKH —
kapuortuin. Jlaboparopnas padora
«H3y4yeHue XpoMOCOM Ha rOTOBBIX
MMKpOIpenaparax»

MuTto3. buosornyeckoe 3HaUeHHEe MUTO3A.
JlabopaTopnasi padora «Habmnronenne
MHTO32a B KJIeTKaX KOHYMKA JIyKa (Ha
roOTOBBIX MHKpOIpenaparax)»

Peryasinusi MUTOTHYECKOTO IUKJIA
kjeTku. [Iporpammupyemasi KieTouHast
rudoejb — anonTo3

MexaHu3msl nposaudepanum,

auddepeHINPOBKH, CTAPEHUS U THleIn
KJIETOK

0.5




44

Buojsiornyeckoe pasnoodpasue
opraHu3mMoB. OTHOKJIETOYHbIE,
KOJIOHHAJIbHbIE, MHOTOKJIETOYHbIE
OpraHu3MbI

0.5

45

HeJ'IOCTHOCTb MHOTOKJIETOYHOI'O
OopraHnusma. Opl"aHI/I3M KakK €¢InNHO0¢€ 1eJ10€

46

47

48

49

Tkanu pacrenuii. Tunsl pacTuTeJbHBIX
TKaHel. OCO0eHHOCTH CTPOeHusl,
(pyHK1UMI 1 pacnoIoKeHUs1 TKaHel B
oprasnax pacreHuii. BereraruBHbie u
reHepaTHBHbIE OPraHbl PACTEHHIA.
JlabopaTopHas padora «3y4yenune TkaHel
pacrenuii». JlJabopaTopnasi paéora
«M3yyeHne OPraHoB HBETKOBOI0
paCTeHHS».

TkaHu :KUBOTHBIX U YeJiOBeKa. Tunbl
JKMBOTHBIX TKaHeil. Oco0eHHOCTH
cTpoeHus1, QYHKIHMN U PACIOJI0KEHU
TKaHell B OpraHax ;kMBOTHbIX. Opransl u
CHCTEMBbI OPraHOB KMBOTHBIX.
JlabopaTopHas padora «U3yuyeHue TkaHeil
JKUBOTHBIX»

Onopa Tena opranusmos. Kapkac
pacrennii. CkeJsieTbl OTHOKJICTOYHBIX U
MHOT'OKJICTOYHBIX KHBOTHBIX

JBu:xeHre opranusmMos. /{Buxenne
OJHOKJIETOYHBIX U MHOIOKJIETOYHBIX
OPraHu3MoB. /|BU/KEHUS] PACTCHUI:
Tponu3Mbl 1 HAcTHH. CKeJleTHbIe MBIIIIbI

0.5

0.5




U ux padora. Peduiexc

50

o1

52

53

IIutanue opranuzmos. [loriomenue
BO/IbI, YIVIEKHCJIOT0 Ia3a 1 MUHEPAJIbHBIX
BeliecTB pacreHusimu. [luranue
JKHBOTHBIX

Jbixanue opranu3moB. J{pbIxaHue
pacrenuii. J[bIxaHue :KUBOTHBIX.
JAbIxaTesibHasi NIOBePXHOCTH. KabGepHoe U
JérouyHoe apixanue. Peryasuus apixanus

TpancnopT BellecTB y OPraHu3MoB.
TpancnopTHble cCTEMbI PACTEHHIA.
TpancnopT BelecTB y :KUBOTHBIX.

KpoBenocHasi cuctemMa u €€ opranbl

Brinenenue y opranuzmoB. Beigenenue y
pacrenuii. Boigejienue y :KUBOTHBIX

0.5

0.5

54

55

56

3ammTa y OpranusMoB. 3amura y
OHOKJIETOYHBIX OPraHu3smMoB. Cniopsbl
O0akTepuil M HUCTHI NPOCTeHIINX. 3amuTa
pactenuii. ®uToHUMABL. 3aUTA
MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI N
UX NPOM3BOJHbBIE

3amura oprannu3MoB oT 00JIe3Heil.
NMmyHHas cucTemMa yeJioBeKa.
KiieTo4HbIX ¥ ryMOpaIbHbI HMMYHHTET.
Bpoxnénnblii, npuodpeTéHHbIH
cnenu(puYecKUii HMMYHUTET
PaznpakumocTb U peryiasiuus y
opranusmos. Pazapaxkumocts y
OJHOKJICTOYHBIX OPraHu3MoB. Takcucsi.




PasznpakumocTb U peryisinmus y pacTeHHI.
PocToBble BemecTBa M X 3HAaYECHHE

S7

HepBHas cucrema u peduieKTopHas
peryjsiuus y ;kuBoTHbIX. HepBHas
cucTeMa M e€¢ oTAe/bl. JBOJIOLMOHHOE
YC10KHEHUEe CTPOEHHS HEPBHOM CHCTEMbI
y ’KMBOTHBIX. Be3yc/i0BHbBIC H yCI0BHBIE
pedJiexcobl

58

I'ymopaJsibHast peryJsiius ¥ SHIOKPUHHAs
CHCTeMA KMBOTHBIX. /KeJie3bl
JHIOKPHUHHOM CUCTEMbI U UX TOPMOHBI.
HeiictBusi ropMoHOB. B3anmMocBsizb
HEPBHOM M TYMOPAJIbHOI CHCTEM.
I'mnoranmamo-runogusapuas cucrema

59

O0o01IeHNe U cCHCTEMATH3ALUA 3HAHUMA 1O
Teme «CTpoeHue U PyHKINUA OPTraHU3MOBY

60

61

62

KonTtpouabnas pa6ora no teme «Crpoenue
U (pyHKIMHU OPraHu3MOB»

AHaJIM3 KOHTPOJIbHOI padoThl. ®OpMbI
Pa3MHOKEHHs1 OPraHU3MOB: Oecrosioe
(BKJIIOYasi BereTaTUBHOE) U M0JIOBOE

IMosioBoe pasmuo:kenue. [looBbIe KiIeTKH,
WIN FaMeThbl

63

Meiio3. Ctaguu meiio3a. IloBenenue
xpoMocoMm B meito3e. Kpoccunrosep.
buoaornyecknii cMbICJI Meiio3a 1
M0JIOBOI0 Mpouecca

64

I'ameTorenes Y ‘’KUBOTHBIX.




Omnuionorsopenmne. JlabopaTropnasi padora
«M3yyeHue cTPOEHNs MOJIOBBIX KJIETOK Ha
rOTOBBIX MHKPOIIpenapaTax»

65

66

67

68

OnjionoTBOpeHne U IMOPHOHATIBbHOE
pa3BuTtue ;kMBOTHbIX. CIIOCOOBI
OIJIOIOTBOPEHUSI: HAPYKHOE, BHYTPEHHeEe.
ITaprenorene3. Ctaauu YMOpuUoOreHesa
JKMBOTHBIX. Biinsinne Ha SMOpHoOHaAIbHOE
pa3BuTHE PA3JIUYHBIX (PAKTOPOB
okpy:xamwouieii cpeapl. [IpakTnyeckas
pabora «BbisiBjIeHHEe IPU3HAKOB CX0/ICTBA
3apojblieil M03BOHOYHBIX sKUBOTHBIX)

IMocTaMOpuoHaIbHOE Pa3BUTHE.
Henpsimoe u npsimoe pazputue. Ctaanu
NOCTIMOPHOHAIBHOIO PA3BUTHS Y
KMBOTHBIX

PasmHoOKeHUEe M pasBUTHE Y PACTeHHH.
I'amerodur u cnopogur. Meiio3 B
JKM3HCHHOM LIMKJIe PACTeHHH.
JlabopaTopnasi padora «CTpoeHHne OpraHnos
PA3MHOKeHHS BBICIIMX PACTEHHI»

O0o01IeHne U cucTEMAaTH3AUA 3HAHUH 0
Pa3MHOKE€HUH U PA3BUTHH OPraHU3MOB

0.5

69

70

KonTtpoabHnas padora no reme
"PasMHOKeHHE U OHTOreHe3"

AHaJIN3 KOHTPOJIbHOM PadoThl N0 TeMe
«Pa3MHoOxkeHHNe U OHTOreHe3». UcTtopust
CTAHOBJICHUS M PA3BUTHS FeHETHKH.
OcHoOBHBIC F'¢eHeTHYECKHE TOHATHS U




CUMBOJIbI. MeTo1bI TeHEeTHKH.
JlaGoparopuas padora «/Ipo3oduiaa kak
00beKT reHeTHYECKHUX NCCIIe0BAHMID)

71

Monoruopuanoe ckpemusanue. IlosHoe u
HeloJIHOe JOMMHHUPOBaHUe.
IIpakTnueckas padora «M3yyenue
pe3yJIbTaTOB MOHOTHOPH/IHOIO
CKpelnBaHusA y Ap030(pHiib»

0.5

72

73

74

75

76

PenleHne reHeTHYeCKHUX 3aa4 HA
MOHOFI/IﬁpI/I}IHOC CKpemiuBaHue

AHaJu3upyolIee CKpeluBaHue.
IIpoMe:xyTOYHBI XapaKTep
HACJIe/I0BAHUs. pacllellJieHue NPU3HAKOB
MPHU HEMOJHOM IOMUHUPOBAHUM

JurudpuaHoe ckpemuBanue. 3aK0H
HE3aBHCHMOI'0 HACJICJOBAHNS NPU3HAKOB.
IuTosiornyeckne OCHOBBI AUTHOPHIHOTO
ckpemnBanus. [IpakTuyeckas padora
«H3y4eHue pe3yJbTaTOB AUTHOPHUIHOTO
CKpelBaHus y 1p030(pujib»

Pemenne reseTuyecKux 3a1a4 Ha
AUMTHOPUIHOE CKPeluBaHHUe
CuenuieHHOe HACJIel0BaHHE NIPU3HAKOB.
Padore1 T. Moprana. XpomocoMHast
TeOPHs HACJIEeACTBEHHOCTH

0.5

0.5

0.5

77

Pemrenue reHeTnuyeckux 3a1a4 Ha
CHeIJICHHOE HacJIe10BaHue

78

I'enernka moJsia. XpoMOCOMHBIH MEeXaHHU3M

0.5




79

onpeaejJacHus 1moJia. AyTOCOMHLIe H
IMOJIOBbIC¢ XPOMOCOMBI. HacnenOBaHne
NPU3HAKOB CUHCIVICHHBIX C ITOJIOM.
Pemenue reneTnyecknx 3aJgav Ha
CHCIIJICHHOE C IMOJIOM HacJieJ0BaHUue

PemieHne reHeTH4eCKHUX 3aa4 HA
CHCIIJICHHOE C ITOJIOM HacJieJ0BaHue

80

81

MHuoskecTBeHHOe JelicTBUE U
B3auMO/IeliCTBHE 'eHOB

Pemenue 3a1a4 Ha MHOKEeCTBEHHOE
JelicTBHME U B3aMOJelicTBHE TeHOB

82

B3auMoaeiicTBHe reHOTHIIA M CPe/bl.
N3MeHYnBOCTH PU3HAKOB

83

84

85

MoaudgukanuoHHAsA U3MEHYUBOCTh. PoJib
cpeabl B (pOPMHUPOBAHUM
MOAM(PUKANMOHHON U3MEHYMBOCTH.
HopMma peakuuu npusHaka.
BapuanuonHbIi psj 1 BApHALHOHHASA
kpuBas (B. Horanncen). Jlaboparopnas
patdora «MccnenoBanue 3aKOHOMEPHOCTEH
MOAM(PUKALUOHHON U3MEHYHBOCTH.
IMocTpoeHne BapUALITMOHHOTO PSAIA U
BApPUALIMOHHOI KPUBOI»

I'enoTnnUuyeckasi H3AMEHYNBOCTD.
CBolicTBa TEeHOTHIIHYECKOM
n3MeHuuBocTH. KomOnHaTuBHasn
U3MEHYUBOCTDb

T'eHoTHNIM4YecKass H3MEHYHBOCTb.
MyTanuoHHasi U3MEHYUBOCTh. Buabl




MYTAaI[Uii: TeHHbIe, XPOMOCOMHbIE,
reHomMuble. [IpakTuyeckas padoTbl
«MyTtanum y npo30¢uibl (Ha rOTOBBIX
MHUKpOIpenaparax)»

86

SlnepHble U HUTOMJIA3MATHYECKHUE
myTanun. ComaTnyecKkue U moJI0BbIe
MYTaIlUH

87

33KOHOMepHOCTH MYTAllUOHHOI'0 ITpouecca
le/l‘ll/leI BO3ZHUKHOBCHHUSA MyTaHI/Iﬁ.
3aK0H rOMOJIOrHYeCKHX PaI0B B
HaCJeACTBEHHON M3MEHYUBOCTH

0.5

88

I'eneTnka 4esioBeka. XpoMoOCOMBI 1
reHeTu4ecKue KaprThbl yeaoBeka. ['enom
yesioBeka. MeskayHapoaHasi nporpaMmma
HCCJIeI0BAHNUS FeHOMA YeJIOBeKa.
IpakTuyeckasi padora «CocraBiieHue U
aHAJIU3 POAOCTOBHON»

89

MeTtoabl U3YYCHUS NT’CHCTUKHA Y€J10BECKA.
ITHYeCKHE aACEKThI HCCJIeI0BAHUM B
o0J1acTH Pe€AAKTUPOBAHMSA I'€CHOMA U
CTBOJIOBBIX KJIETOK

0.5

90

HacaencrBenHble 3a00/1eBaHUs YeJI0BEKA.
Meauuunckasi reneTuka. Meamuko-
reHeTu4ecKkoe KOHCYJIbTHPOBAHME.
I'eneTnueckue GpakTopbl NOBBILICHHOMN
YYBCTBUTEJIHLHOCTH YeJI0BEKa K
(pusnyecKoMy M XUMHYECKOMY
3arpsi3HEHMIO OKPY KAOIIEH Cpeabl

91

O0o01menue 1 cucTeMaTH3anus 3HAHUHA 110

0.5




TEMaM: ((3aKOHOMepHOCTI/I
HaCJIeACTBEHHOCTH), ((33KOHOMepHOCTI/I
HU3MECHYUBOCTHY, «I'eneTnKa yeI0BEKA)

92

KountpoJabHas padora no remam:
«3aKOHOMEPHOCTH HACJEICTBEHHOCTH,
«3aKOHOMEPHOCTH U3MEHYNBOCTHY,
«I'eHeTnka 4yejloBeKa»

93

94

95

JdomecTupurkauus u cejekuus. Yuenue H.
H. BaBusosa o ILlenTpax npoucxoxxaeHus
1 MHOT000pa3usi KyJIbTYPHbIX PACTeHHUH.
Poab cerekuuu B CO31aHUU COPTOB
pacTeHuii U MOPO/ )KMBOTHBIX.
JlabopaTopHas padora «U3y4yeHue cOpToB
KYJbTYPHBIX PACTEHHUI U MOPOJ
AOMAIIHUX KMBOTHBIX»

Mertoabl cejieKIMOHHOI padoThl.
HckyccTBeHHBIH 0TOOP: MacCOBBIN B
HHIMBHUAYAIbHBIN. JIabopaTopHas padora
«H3yyeHne MeTO10B CeJIeKIUH PACTCHUI».
IIpakTnyeckas padora «IlpuBuBKa
pacTeHuii»

HckyccTBeHHBIN MyTareHes.
PaguanmoHHbIN M1 XUMHYECKUH
myTareses. Ilosryyenue noMniou10s

0.5

0.5

96

BuyrpuBuaoBasi ruépuausanusi.
I'etepo3uc. OTnanénnas rubpuan3anus

97

buorexHoJiorusi Kak oTpac/ib
npoussoacTsa. TpaguunoHHas
OMOTEXHOJIOTHS: XJie0oIeueHue,




98

99

NoJiy4eHHue KUCJIOMOJIOYHBIX MPOYKTOB,
BHUHOAeaue. MUKPOOMOIOrHYeCKH I
cunre3. [IpousBoacreo Oeska,
AMHUHOKHCJIOT 1 BATAMHUHOB.
IIpakTnyeckas padora «Ilosyuyenune
MOJIOYHOKMCJIBIX MPOAYKTOB)

O0BeKTHI, HCNOJIb3yeMble B
omorexnoJsiornu. Kiierounasi TexHos1orusi u
uH:KeHepus. JlabopaTtopHasi padora
«H3yyenne 00beKTOB OMOTEXHOJIOTHN»

CoznaHue TEXHOJIOTUN U HHCTPYMEHTOB
LE€JICHAIIPABICHHOI'O U3MEHEHHUS U
KOHCTPYMPOBAaHKS T€HOMOB. XpOMOCOMHAs U
IeHHas UHXXeHepus. buonnxenepus

0.5

100

MeauinHcKkre OMOTEXHOIOTHH.
[Toctrenomuas undposas menuuuxa. [1LP-
JUarHOCTHKA

101

102

PesepsHylit ypok. [loBTopenue, 06061ieHue,
CHCTEMaTH3aINsI 3HAaHUH
PesepsHrlit ypok. [ToBTopenue, 06061ieHue,
CUCTeMaTH3alus 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102

13.5




11 KJIACC

n/n

Tema ypoka

IlepBbIe
IBOJIIOLIMOHHbIE
KOHLEeNMIMH.
Hpeanocbliku
BO3HUKHOBEHMUS
JapBHHHU3MA

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJabHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3yUeHust

Hayunasn
AedTeabHOCTH Y.
JlapBuHa.
IBOJIOIHOHHASA
Teopus Y. lapBuna

JBrKyHMe CHIIbI
IBOJIOLMY BUIOB 110 Y.
JapBuny

Od¢opmienue
CHHTEeTHYECKOI Teopuu
posaonun (CTI).
CoBpemennast
IBOJIIOLIMOHHAS
Ounosorusi. 3HaueHue
IBOJIOLMOHHOM TEOPUH

Honyasuus kak
3j1eMeHTapHAast
e/IMHHUIA IBOJIIOL M.
HN3menenune renoponga
NomyJasiuiu. 3aKOH
reHeTHYeCKOro
pasHooOpasus k.
Xapan, B. Baiin0oepra

JABUsKyIIHE CHIIBI
(hakTOpBI) IBOTIOL UM,
MyTanuoHHbI’
npoiuecc.
KomOunaTuBHas
M3MEHYHBOCTD.
JlabopaTopnasi padora
«BrIsiBJIEHHE
U3MEHYMBOCTH Y
oco0eii 0THOT0 BHIA»




Jpeii¢ reHos kak
(dakTop 3BOIIOIUM

0.5

10

11

12

13

14

15

Murpauuu. U3o0asauust
MONMYJISI LM
EcrtecTBeHHbBIH 0TOOP.
DopMbI €CTECTBEHHOI0
oT0opa: IBHKYIIMH,
CTA0MIU3UPYIOLIHIA,
pa3pbIBaOIIUii

IHosi0BOI 0TOOP.
Bo3nukHoOBeHHE U
IBOJIIOIUS
COIHAJILHOTO
NoBeAeHHs J)KUBOTHBIX

Ipucnocod1eHHOCTH
OPraHu3MoOB KaK
pe3yJbTaTt
MHKPOIBOIIOLH.
Apomop¢o3sl u
HAHO0AJANTALMH.
JlabopaTopnasi pabora
«IIpucnocodsenust
OPraHu3MoOB U UX
OTHOCUTEJIbHASA
1eJ1Ieco00pa3HOCTDY»
Buj, ero kpurepum u
CTPYKTYypa.
JlabopaTopnasi paGora
«CpaBHeHuHe BHI0B 110
MOP(}OJIOrHYEeCKOMY
KPHUTEpPHIO»

BunoodpasoBanue -
pe3yJbTaTt
MHKPOIBOJIIOLNH.
HN3onsiuus u
BUI000pa3oBaHue

BunoodpaszoBanue.
Cnoco0sbI
BH1000pa3oBaHus.
AJutonaTpu4eckoe
BUI000pa3oBaHue

BunoodpaszoBanue.
Cnoco0sbI
BH1000pa3oBaHus.

0.5

0.5

0.5




Cumnarpuyeckoe
BH1000pa3oBaHme

16

MexaHu3MBbI
¢popmupoBanus
0MO0JI0THYeCKOT0
pasHooOpa3us

17

PoJb 3BOJIOIIMOHHOM
OuHoJI0THH B
pa3padoTKe HAYYHBIX
MeTO0/10B COXPaHEHUsI
Onopa3HooOpasusi

18

MuKpo3BoJIIOUHS U
KOJBOJIIOLHSA
Mapa3uToB M UX
X03sieB. MexXaHU3MBbI
¢popmupoBanus
YCTOMYHUBOCTH K
AHTHOMOTHKAM M
crnoco0bI 60pbLOBI ¢ Hell

19

20

IMaseonToI0OrNYECKUE
METO/IbI M3y4YeHUs
IBOJIOIHH.
Ilepexoanbie popmbI U
(uiiorenernyeckue
PSiAbI OPraHU3MOB

buoreorpajgpuueckue
METOABI H3Y4YeHUs
IBOJTIOLHHU

21

IOMOpHoJIOrHYeCKUEe U
CPaBHHUTEJIbHO-
MoOp(oJIoruYecKue
MeTO/1bl H3Y4YeHHUs!
IBOJIIOLNHU

22

MogexkyasipHo-
OHOXUMHYECKHE,
reHeTH4YecKue u
MaTeMaTH4ecKHe
MeTO/AbI M3y4YeHUs
IBOJTIOLHHA

23

Oo0mue
3aKOHOMEPHOCTH
(mpaBuJ1a) IBOJIIOLMH.
IpuHUMI CMeHBbI
pysxumin




24

25

26

27

28

29

HeoOpaTumoctsb
IBOJIIOLIMU.
AanTuBHaA
paauanus.
HepaBHoMepHOCTH
TeMIIOB 3BOJIIOIIUMA

O0001mIeHNE N

CHCTEMATH3 AU

3HAHMH 10 TeMe 1
«IBOJIOIHOHHAA

OHMOoJIOTHSI»

KonTpoasnas padora
o TeMe
«IBOJTIOLMOHHANA
OHMOJIOTHSI»

AHaJIM3 KOHTPOJIBHOM
padoTel. 'mnore3bl U

Teopuu 1
BO3HUKHOBEHUS KM3HH

Ha 3emue

OcHoBHBIE ITAIBI
HEOPraHn4ecKou
IBOJIIOLMH.
BupryaabHas
JabopaTopHasi padora
«MopaeaupoBanue
onbIToB MuJuiepa- 1
IOpu no nzyuennio
a0HOreHHOr0 CMHTEe3a
OPraHu4YeCKuX
COeIMHEeHHUI B
NepBUYHOH
arMocdepe»

Hckonaembie

OpraHMvecKue

OCTAHKH.

I'eoxponosorust u eé

METO/bI. 1
JlabopaTopnasi padora
«H3y4yeHune u onucanue
HCKOMAaeMbIX 0CTATKOB
JAPEBHUX OPTraHU3MOB»

0.5

30

HavajanHbIe dTansl
OpraHuyvecKo




spoJironuu. IosiBjaenue
H 3BOJIIOLMS MIEPBBIX
KJIETOK

31

32

33

IIpoucxoxnenue
IYKApHOT
(cumOuorenes).
IBOJIOLMOHHOE
NMPOUCXOKIEHUE
BHPYCOB.
Bo3nukHoBeHMe
OCHOBHBIX Tpynin
MHOTIOKJIETOYHBIX
OpPraHu3MoB

OcHOBHBIE 3TaNbI
3BOJTIOLHHU
PaCTUTEIBHOTO MHUPA.
OcHOBHBIE
apoMopdo3bI
pacreHuii. 1
IpakTnyeckas padora
«H3yyenue
0CO0eHHOCTEH
CTPOEHUS PACTEHU I
Pa3HBIX O0TEJI0B)

OcHoBHBIE ITaNBI
IBOJIIOIMH KUBOTHOIO
mupa. OCHOBHBIC
apomop¢o3bl
JKHBOTHBIX.
IIpakTuyeckas padora 1
«H3y4yenue
ocoOeHHOCTeH
CTPOeHust
M03BOHOYHBIX
KHBOTHBIX»

0.5

34

Pa3zBuTHE KM3HHN B
apxeickoi u 1
MPOTEPO30MCKUX Ipax

0.5

35

36

Pa3Burtue xXu3um B
naJjeo3oe

PasBurtHe JKu3nu B
Me3030€

37

Pa3Burtue Xu3Hum B
KaiiHo30€e




38

39

40

Maccosbie
BbIMHPAHUSI: IPUYHHBI
U cJIe[ICTBHSA.
IIpodaema coxpanenust
OuopasHooOpa3us HA
3emie

CoBpeMeHHbBIH
IKO0JIOTHYeCKHuii
KPHU3HC, ero
0CO0EHHOCTH

CoBpeMeHHas1 cucTemMa
OPraHu4ecKoro Mupa.
IpuHIMIBI
CHCTEMATHKH

41

42

43

44

O000meHue
CHCTEeMATH3ALUA
3HAHHH 00 0CHOBHBIX
JTanax BOJIOIHHA
PACTUTEIBHOTO U
’KMBOTHOT'0 MHPa

AHTpPOMOJIOrUs - HAYKA
0 JeJIOBEKe.
CraHoBJjieHHE
NMpeACTABJICHUM 0
NMPOUCXO0KICHUHU
yeJIoBeKa

Cxo0CTBO YeJIOBEKA ¢
JKHBOTHBIMH.
Cucrematuueckoe
NMOJIOKEHHE YeJI0BeKa

OTJIMYMSA YeJI0BeKAa OT
JKHBOTHBIX

0.5

45

JIBMoKYyLIIHE CHJIBI
(paxTOpHI)
aHTpoIoreHe3a.
CoorHomenue
0MOJIOTMYECKHX U
COLMAIBHBIX (PAKTOPOB
B aHTPOIIOreHe3e

46

OcHOBHbBIE CTaTUH
aHTpOIoOreHe3a.
ITaseonTONIOrHUECKHE
JaHHbIE 0
NMPOUCXO0KIACHUU U




IBOJIOIHUY NMPEIKOB
yeJioBeKa.
ABCTpaIONUTEKU

47

OCHOBHBIE CTAANH
aHTpoMoreHe3a.

IlepBbIe 1
NnpeJCcTaABUTEIHN Poa

Homo

48

49

OCHOBHBIE CTAANH
aHTpoNnoreHesa.

IlosiBjIeHNE Ye/I0BEKA
Pa3yMHOro.

Heanaepraabckuii 1
yejioBek. MecTo
HeaHJAepTaJblieB B

IBOJIIOIIUN YeJI0BEKA.
KpomanboHLBI

IBOJIIOIHUA

COBPEMEHHOTI0

yeJioBeKa.

JlabopaTopnasi pabora
«H3yyenune 1
0co0eHHOCTeH

CTpOeHHS CKeJleTa

YyeJioBeKa, CBSI3AHHBIX €
MPAMOXO0KTEHUEM

0.5

50

YesioBeuecKne pachl.
JlabopaTopnasi padora
«H3y4yenune 1
IKOJOTHYECKHX

azanTanui 4eJ10BeKa

51

IIpucnoco6/ieHHOCTH
YeJIOBEKA K Pa3HbIM
YCJIOBHUSIM Cpebl. 1
YenoBek KaK 4aCTh

NPUPOALI U 001IeCTBA

0.5

52

O0001IeHHE U
CHCTEMATH3ALUSA
3HaAHU# 00
aHTpoONoreHese

53

O0001IeHHE U
CHCTEeMATH3aIHA
3HAHUHA MO TeMe
«Bo3HHKHOBEHHE U




pa3BUTHE )KU3HU HA
3emJie

54

Kounrpoasbnas padora

1o TeMe

«Bo3HUKHOBEHHE H 1
pa3BUTHE KU3HU HA

3emiie»

0.5

55

AHa/IU3 KOHTPOJILHOMI
padoThl. 3apokaeHue u
pa3sBHTHE IKOJOTHH.
Mertoabl 3x0J10THH

0.5

56

57

MeToabl DKOJIOTHH.
ITos1eBbIe HAOIIOIEHHSI.
JKCIEepUMEHTHI B
ouos0rNN

3Hauenune
IKOJIOrMYeCKUX 3HAHMH
JJIs1 YeJIOBeKaA.
IKog0rNIECcKOe
MHPOBO33peHUeE.
dopmMHupoBaHHEe
IKO0JIOTHIeCKOM
KYJbTYPbI

0.5

58

IKoj0ornyecKue
(paxTopsI U
3aKOHOMEPHOCTH UX
JeHCTBHUA

59

Oomue

3aKOHOMEPHOCTH

BO3/elicTBHS

IKOJIOTHYEeCKHX 1
(¢axTopos.

KommexkcHoe

BO3/1eHCTBHE (DAKTOPOB

60

Caert Kak
IKOJIOrMYECKUI
(paxkrop. leiicrue
Pa3HBIX YYACTKOB
COJIHEYHOI'0 CIEeKTpa.
IKOJIOTHYECKHE
rpynnbl pacCTeHU 1
“KMBOTHBIX 110
OTHOLIEHHIO K CBETY.
DoTONEPHOAN3M.




61

62

63

JlabopaTopnasi paGora
«BbIsiBJICHHE
MPUCIIOCO0JIeHU I
OPraHu3MoB K
BJIUSIHUIO CBETa»

Temneparypa kak
IKOJIOTHYCCKUH
dakrop. eiicTBue
TeMIepaTypsbl Ha
OPraHM3MBbl.
IoiiknjioTepMHbIE U
roMoiioTepMHbIE
OPraHu3Mbl.
JBpHUTEPMHbIE U
CTEHOTEPMHbIE
OPraHM3MBbl.
JlaGoparopHasi pabora
«BbisiBJICHME
MPUCIIOCOOJIeHU I
OPraHu3MoB K
BJIMSTHUIO
TeMIepaTypbD)

BaaxHocTs Kak
IKOJIOrHYECKUH
dakrop.
IIpucnoco6ieHus
pacTeHuii K
MO/IEPKAHUIO BOTHOIO
OasaHca.
Kaacendpuxanns
pacTeHuii no
OTHOILIIECHHIO K BOJI€.
IIpucnoco6ieHus
KHBOTHBIX K
U3MEHEHHUI0 BOJHOT0
pe:xkuMma.
JlabopaTopnasi paGora
«AHaTOMHYECKHE
0COOCHHOCTH pacTeHUH
HX Pa3HbIX MeCT
o0UTAHUS»

Cpeabl o0OuTanus
OPraHu3MoB.
IIpucnocod.ieHus
OPraHu3MOB K KU3HHU B




Pa3HBIX cpeaax

64

65

buoJsiornueckue
puT™Mbl. BHelnue u
BHYTPEHHHE PUTMBIL.
CyTo4HbI€ U TOAUYHbIE
PHUTMBI.
Ipucnocod1eHHOCTH
OPraHu3MoB K
C€30HHBIM U3MEeHEeHUIM
YCJA0BHSM KM3HH

Kuznenubie popmbl
OPraHu3MoOB

66

67

buoruueckue
B3auMOJecTBHS.
Buanl OnoTnyeckunx
B3aUMOJEHCTBHIA:
KOHKYPeHUHS,
XHIIHUYECTBO,
cuMOM03 1 ero popmbl.
Mapa3uTusm,
Koomnepamnus,
MYTYaJIu3M,
KOMMEHCAJIU3M
IKoJ0rnIYecKue
XapaKTepuCTUKHA
MOMYJISIIIUH.
Honyasuus kak
ouHoJIornYecKas
cucreMa

68

OcHOBHBIE TOKA3aTeJH
NOMyJASIIUU

(UM CJIEHHOCTD,
TJIOTHOCTD,
BO3pacTHAasl U MOJIOBasi

CTPYKTYpa H ap.)

0.5

69

70

JAnHaMuKka monyJassuuu
U eé peryjasiums
JKoJI0rHYecKne
cTpareruv BUIOB (I'- 1
K-ctparterum).
JlabopaTopnasi padora
«IIpucnocodienus
CeMsIH pacTeHHuH K
paccesieHUIO»




71

IlonsTHe 00
PKOJIOrHYEeCKO HUIIIEe
Buaa. MecrooOuTanue

72

Buj kak cucrema
NONMyJIAUHA. ApeaJibl
BH/I0B. JKOJIOTHYECKHE
3KBHUBAJIEHThI

73

3akoHOMepHOCTH
NoBeJeHHs U
MHIPALMU KUBOTHBIX.
buojsioruyeckue
UHBA3HH YyKePOJHbIX
BHU/10B

74

O000mIeHue H
cHuCTEeMAaTH3 AU
3HAHMUH MO TeMe
«Opranusmsbl 1
OKPY/KAKIIAs Cpeaay

75

KonTposbnas padora
1o teme «OpranusmMsl
U OKPY:KaIoLasi cpeaa»

76

77

78

Coo0mecTBa
opranu3moB. buonenos
U €ro CTPYKTypa
CBsi3u MexIy
OpraHu3MamMu B
oHoLeHo3e

IKocucTeMa KakK
OTKPBITasi cHCTeMA

79

Tpopuueckue ypoBHH.
Tpopuyeckue nenu u
ceTH

80

OcHOBHBIE ITOKA3aTeJIH
’KocucTeMbl. Buomacca
n l'lpOl]yKlIl/lﬂ.
IKoJ0rnUYecKue
nupamMuIbl YUCeJI,
0MomMacchl ¥ JHePruu

0.5

81

JInHaMuKa IKOCUCTEM.
IlepBuuHbIC H
BTOPUYHbIE CYKLIECCHH
U UX IPUYMHBI.
KinmakcHoe




CO000IIECTBO

82

IIpupoanbie
IKOCHUCTEMBI.
JKOCHCTEMBI 03¢p U
peK. DKOCHCTEMbI
MOpeH U OKeaHOB

83

84

85

IIpupoanbie
IKOCHUCTEMBI.
JKocHCTEeMBI TYHAP,
JIecOB, CTerei,
MYCThIHb.
JlaGoparopHasi pabora
«H3yyenue
pa3Hoo0pa3usi MeJKUX
MOYBEHHBIX
YJICHUCTOHOTHX B
Pa3HBIX IKOCHCTEMAX)

AHTpONOreHHbIEe
IKOCUCTEMBI.
Paznuuus mexay
AHTPONOreHHbIMH U
NMPUPOIHBIMHU
IKOCHUCTEMAMHU
Ypo6o3kocucremsi.
OcHoBHBIC
KOMIIOHEHTBI
yp0o3Kocucrem.
IIpakTuyeckas padora
«H3y4yeHune u onucaHue
yp0o3KocucTeMbD»

86

3aK0HOMEPHOCTH
(¢popmupoBaHus
OCHOBHBIX
B3aMMO/1eliCTBU I
OpPraHu3MoB B
IKOCHCTEMAX.
YcroitunBocTh
OPraHu3MoB,
MONYJIALMI U
IKOCHCTEM B YCJIOBHSIX
€CTeCTBEHHBIX H
AHTPONOTeHHBIX
BO31ECHCTBUH

87

MexaHu3MbI




BO3JeiicTBUSA
3arpsi3HeHUil pa3HbIX
THUIIOB HA
cy0OpraHm3MeHHOM,
OPraHu3MeHHOM,
NMOMYJIAUMOHHOM U
IKOCHCTEMHOM
YPOBHSAX.
MeTtoaoJiorust
MOHUTOPUHIA
€CTeCTBEHHBIX H
AHTPONOreHHBIX
IKOCUCTEM

88

89

buocdepa —
od1enJiaHeTapHas
000J10UKa 3eMJIH.
Pa3Butne
npeACTABJIEHUI 0
ouocdepe

Yuenue B. U.
Bepuaackoro o
ounocdepe. OdaacTu
ouocdepsl u e€ coctaB

90

91

92

3aKkoHOMepHOCTH
CYIeCTBOBAHMA
onocdepsnl.
Ocobennoctu
Onocdepbl Kak
ri100aabHOM
IKOCHCTEMBI

Kpyrosopots! Bemects
U OMOXHMHYECKHe
HUKJIbL. PUTMHYHOCTH
siBJIeHUi#i B Ouocgepe

OcCHOBHBIE OHOMBI
3emin

93

Crpykrypa u pyHkuuu
’KMBBIX CHCTEM.
IloBTOpPEHUE M
CHCTEeMaTH3al U
3HAHHMH 110 TeMe
«CoobmecrBa u
IKOJIOTHYECKH e
CHCTEMbI»




KonTposbnasi padora
94 no Teme «Coo01ecTBa 1
H JKO0JIOTHYeCKHe

CUCTEMbI»

AHa/IU3 KOHTPOJILHOMI
95 padoTsl. Bo3neiicTBue 1
yesji0BeKa Ha Ouocdepy

3arpssHeHue
9 BO3YIIHOI cpebl. 1
Oxpana Bo3ayxa

3arpsi3HeHUe BOJXHOI
97 cpeanl. Oxpana 1
BOJHBIX pecypcoB

Hapyumenue mo4snbl u
HU3MeHeHHe KJInMara.

98 OxpaHa NOYBEeHHBIX 1
PECYpCOB H 3aLIUTA
KJIHMAaTa

AHTpONOreHHoe
BO3/1eHCTBHE HA
pacTuTeNbHbIA U

99 JKHBOTHBIHA MHP. 1
Oxpana
PACTUTENBHOIO U
’KMBOTHOI'0 MUPa

OCHOBHbBIE PUHITUTIBI
YCTOHYMBOrO pa3BUTHS
yeJ10Be4YecTBa U
npupoasl. O0mue
3aKOHOMEPHOCTH

100 IJ100aJbHBIX 1
IKOJIOTHYECKHX
Kkpu3ucos. PazButue
METO0B MOHUTOPHHIA
ONMACHBIX TEXHOT€HHbIX

NpoueccoB

101 Pe3epB

102 Pe3epn 1
OBUIEE KOJIMYECTBO

YACOB 110 ITPOT'PAMME 102

7.5




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



