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HOACHUTEJBHASA 3AITUCKA

[Iporpamma mo yueOHOMY mipeamety "buonorus" (mamee - Owomnorus) Ha
ypOBHE cpenHero odmiero oOpa3zoBaHHUs pa3paboraHa Ha ocHoBe dDeaepanabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit deneparumy,
dI'OC COO, Konnenuum mnpenojaBaHusi ydyeOHoro mnpeamera «buosnorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOil paboyeil mporpaMmbl BOCIIUTAHUS.

VYueOunbiii npeamer «buonorus» yrmyonéaHoro ypoBHst uzyuenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMETHOU o0iacTu «EcTtecTBeHHO-
HayuyHbele TipeameThl». CornacHo mnonoxeHusmM OI'OC COO mnpodunbHbIe
y4eOHbIE NPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
muddepennmanmn  00ydeHUsT HA YPOBHE cpefaHero oOmiero oOpa3oBaHHs U
IpU3BaHbl OOECIEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpEeIHUM
001MM, cpeTHUM MPOGEeCCHOHAIBHBIM U BBICIIIUM 00pa3oBaHueM. B To ke Bpems
KOKIbIM M3 3THX Y4eOHBIX MPEAMETOB [OJDKEH OBITh OPUEHTHPOBAH Ha
MPUOPUTETHOE pelIeHuEe 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBA3aHHBIX C MPOQOpUEHTANUCH OOYYaIOMUXCd W CTUMYJIMPOBAHHUEM
UHTEpeca K KOHKPETHOW 00JIaCTM HAay4YHOTO 3HaHHs, CBA3aHHOTO C OMOJIOTHEH,
MEIULIMHOW, YKOJIOTUEH, TICUXOJIOTUEN, CIOPTOM MJIM BOEHHBIM JEJIOM.

[Iporpamma mo yueOHOMy mnpenmery "buonorusa" maér mpeacrtaBieHHE O
HeNMu U 3ajadax u3ydeHust ydeOHoro mnpeamera «buosnorus» Ha yriayOnéHHOM
YpOBHE, OnpeesisieT 00s3aTebHoe (HHBAPHAHTHOE) MIPEAMETHOE COAEpKaHUe, €ro
CTPYKTYpUpOBaHME 1O pa3fenaM MU TeMaM, paclpeleieHre Mo Kiaccam,
PEKOMEHJIyeT TMOCIE0BATENIbHOCTh M3YyUEHHs] YYEOHOro Marepualia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM Yy4yeOHOro mpolecca,
BO3pAacTHBIX OCOOEHHOCTEH oOydaromuxcsi. B mnporpamme mno Ouosoruu
peain30BaH MPUHIUI MPEEMCTBEHHOCTH C HM3yYe€HHUEM OHOJIOTMU Ha YPOBHE
OCHOBHOro  oOmiero oOpa3oBaHus, Ojarojapss 4emMy MOpOCMaTpUBaeTcs
HaIlpaBJICHHOCTh HA MOCIEAYIOIIEee pa3BUTHE  OMOJOTMYECKHX  3HAHUM,
OPUEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUM O 310pOBOM 00pas3e >XKHU3HH, Ha
BOCIHUTAaHHE OEpeKHOTO OTHOUIEHHWS K OKpyXKawolued mnpupogHoi cpeae. B
nporpaMme Mo OHMOJOTMM TaKXKe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOro mpeaMera
«buonorusiy B peanmuszanuu  TpeboBanuii PI'OC COO k nIaHUPYEMBIM
JUYHOCTHBIM, METaIlpeAMETHBIM M TPEJAMETHBIM pe3yJbTaTaM OOydeHUS U B
GbopMHpPOBaHUM OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATEIBHOM  JIESITEIIBHOCTH
00yYaroImMXxcsi MO0 OCBOCHHUIO COJIEpKaHUsI OHOJOTMYECKOro O0pa3oBaHUsl Ha
YpOBHE CpeAHEro 00IIero 00pa3oBaHusl.

VYuebnsiii npenMer «buosorus» Ha ypoBHE cpelHero oOiero oopa3zoBaHus
3aBepiiaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



paciidpeHue U yriayOleHue 3HaHWWi OOYyYaroIIUXCS O KUBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIOTUA U OWOJIOTMH Pa3BUTHS,
TeHETUKH, CEeJICKIIUN, ONOTEXHOJOTHH, BOITIOIMOHHOTO YUYEHHS U SKOJIOTHH.

N3yyenue yudeOHoro mnpeamera «buonorus» Ha YriayOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOJTOTOBKY OOYYAIOIIMXCS K MOCIEIYIOUIEMY MOJIYYEHUIO
Owonornyeckoro  oOpa3oBaHMS B By3aX W OpPraHU3ANMSIX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpX aHHs COCTABIISAECT CHCTEMa
OMOJOTMYECKUX  3HAHUM, TMOJYYEHHBIX TPU  HU3YYEHUH  OOYYaAIOIIMMUCS
COOTBETCTBYIOIIMX CUCTEMATUYECKUX Pa3/ieIOB OMOJIOTMU Ha YPOBHE OCHOBHOIO
obmiero o6pazoBanusi, B 10—11 kimaccax »TH 3HaHMS MOJy4YarOT pa3BUTHE. Tak,
paciiupeHbl U yriayOjgeHbl OWOJIOTUYECKHE 3HAHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusax, OpraHu3Me YesOBeKa, OOMIMX 3aKOHOMEPHOCTSX KU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U TTIOMCKOBOTO
XapakTepa, KOTOPbIE MOXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI UIS MOCIETYIOIIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HWHTETparus OMOJIOTUYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJIYYCHHBIMU OOYYAIOIIMMHUCA TPU H3YYECHUU
bu3uKY, XUMHH, TeoTpadru 1 MaTEMATHKH.

Ctpykrypa mporpaMmbl 1o yueOHOMy mpeametry '"buonorus" otpaxkaer
CHUCTEMHO-YPOBHEBBIII M JBOJIIOIMOHHBIA MOAXOAbl K M3YYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS1 AKUBBIX
CHUCTEM Pa3HOTr0 YPOBHS OpPraHU3alliy, SBOJIIOIIMA OPTaHUYECKOro MUpa Ha 3emiie,
COXpaHEHHUs1 OHOJIOTMYECKOro pa3zHooOpa3us minaHeTel. Tak, B 10 kiacce
U3YyYaloTCd OCHOBBI MOJIEKYJSIDHOM M KJIETOYHOM OHOJOTHMH, SMOPHOJIOTUU U
OMOJIOTUN PAa3BUTHSI, TEHETUKU U CEJIEKIUU, OMOTEXHOJIOTMH U CHUHTETUYECKON
OMONIOTHY, AKTyaIM3UPYIOTCS 3HAaHWUS OOydJaromuxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usuosoruu uenoBeka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4eHHUE, OCHOBBI DKOJIOTHUHU U yueHue o ouocdepe.

VYyebnsiii npeamer  «buonorus» mnpuszBaH  00eceuYUTb  OCBOEHHUE
oOy4aromuMucss OMOJIOrMYECKUX TEOpUl U 3aKOHOB, UACH, TPUHLIUIIOB U MPaBUIL,
JIekKaAIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KApPTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOpa3suu M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, MOIYJIALNH,
OMOLIEH03a, SKOCUCTEMbI, O BBIAAIOUIUXCS HAYYHBIX JOCTHKEHUSAX, COBPEMEHHBIX
UCCJIeIOBAHUSX B OUOJIOTUY, MIPUKIIAHBIX ACTIEKTaX OMOJIOrMYecKuX 3HaHu. J{is
pa3BUTUS M TOJJEpXKaHUS HHTEpeca oOyyaroumxcs K OWOJIOrMH Hapsay co
3HAYUTENIbHBIM O0BEMOM TEOPETUUYECKOTO0 MaTepuaa B COACPKAHUHU MPOTPaMMbI
o OMONIOTHH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUSA
TOM WM WHOW oOnacTh OWOJNOrMH, BKIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
yU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHIECKIX U IKOJIOTUIECKUX MPOOIIEeM.



Lenb u3yuenus: yueOHoro npeamera «buonorus» Ha yriyOnéHHOM YpOBHE —
OBJIaJicHUEe  OOy4YaloIUMUCS 3HAHUAMHU O  CTPYKTYPHO-(QYHKIIMOHAJIHHOU
OpraHM3allMi JKUBBIX CHCTEM pA3HOTO paHra W MpHOOpEeTeHHuEe YMEHH
UCIIONIb30BaTh 3TH 3HaHUs B ()OPMHUPOBAHMM MHTEpEca K OMpPENeIEHHON obiacTtu
po(heCcCHOHANLHOW JESITEFHOCTH, CBSI3aHHOW C OWOJIOTHEH, WM K BBIOODPY
y4eOHOTO 3aBEACHUS IS TPOJIOJDKEHUS OMOJIOTHIECKOTO 00Opa30BaHuUs.

Jloctmxenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yrIyOJIEHHOM YPOBHE 00ECTIEUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOCHHE OOYYAIOMIMMHUCS CUCTEMBbl OMOJIIOTMYECKUX 3HAHUU: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIICIIIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBHUJIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHUPa; O
CTPOCHHHM, MHOTO000pa3MH U OCOOCHHOCTSIX OHMOJOTMYECKHX CHUCTeM (KIIETKa,
OpraHu3M, MOMYJIAINS, BUJ, OMOTE€OLIEHO3, Orocdepa); 0 BBIAAIOIINUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIEOBAHUAX B OMOIOTHH;

O3HAaKOMJICHHE OO0Yy4arouMxcs C METOAAMM TMO3HAHHUS >KUBOM TMPUPOIbL:
UCCIIEIOBATEIbCKUMU ~ METOJaMU  OMOJIOTUYECKUX HayK (MOJIEKYJSIpHOM U
KJIETOYHOW OHOJOTHUH, SMOPHUONOTMM W OHOJOTHH pa3BUTUSA, TE€HETUKH U
CEeJICKINH, OWOTEXHOJIOTUM W CHHTETHYCCKOW OWONOTHH, TalCOHTOJIOTHH,
DKOJIOTUM);  METOJaMH  CaMOCTOSITEIBHOTO  TMPOBEICHUS  OMOJOTHYECKHX
ucclenoBaHuii B Jjabopatopur W B mpuponae (HaOIoneHHWe, HU3MEpeHHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJiIcHUE OOYYAIOIIMMHUCA YMEHHUSMHU: CaMOCTOSITENIbHO  HAXOIWTh,
aHAJIM3UPOBATh W HCIIOJNB30BATh OHMOJOTHYECKYI0 HH(GOPMAIUIO; TOJIB30BATHCS
OMOIOTMYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOW, YCTAaHABIMBATh CBA3b MEKIY
pa3BUTHEM OHOJOTUM U COLMAIBHO-3KOHOMHYECKHUMU H  SKOJOTHYECKHUMHU
npobiieMaMy 4YeJIOBEYECTBA; OLIEHWBATH IOCJEICTBUS CBOCH JAESITENBHOCTH IO
OTHOIICHUIO K OKPYXKAIOUIEH MPUPOTHON cpene, COOCTBEHHOMY 3I0POBBIO H
3MI0pPOBBI0  OKPYXAIOIIMX JIIOJeH; OOOCHOBBIBAaTH M COONIOJATh  MEpHI
npoUIaKTUKA UHPEKIMOHHBIX 3a00JIeBaHUM, MpaBUiia MOBEACHUS B MPUPOJE U
obecrnieueHrss 0€30MacCHOCTH COOCTBEHHOM KU3HEACSITEILHOCTH B UPE3BbIUaHBIX
CUTyallUsiX TNPUPOAHOIO W  TEXHOTEHHOTO XapakTepa; XapaKTepU30BaTh
COBpEMEHHBIC HAYYHBIC OTKPHITUS B 001aCTH OMOJIOTHH;

pa3BuTHE y 00YYaIOMINXCSI MHTEIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IpOIECCE 3HAKOMCTBAa C BBIJAIOUIMMUCS OTKPBITUSAMU W COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OHOJIOTMH, pEHIaeMbIMU €10 MpobiieMaMu, METOIO0JIOTHEn
OMOJIOTHYECKOTO UCCIIeIOBaHMUS, MIPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICTIOBAaHHM, PEIICHUsI OMOJOTMUECKUX 3a/1a4, MOACINPOBAHNS OMOJOTHIECKIX
00BEKTOB U MPOIECCOB;



BOCIHUTAaHHE y 00YyYarOIIMXCsl LIEHHOCTHOTO OTHOLIEHUS K KUBOM MPHUPOE B
LIEJIOM U K OTJIEIbHBIM €€ 00bEeKTaM U SIBICHUAM; (DOPMHUPOBAHHE IKOJIOTUIECKOM,
TeHETUYECKOM TPaMOTHOCTH, OOIIEeH KyJbTYpbl TMOBEACHHUS B MPHUPOJE;
MHTErpallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YarOMIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAILHOM
IPUPOJIOTIONB30BaHUH (COONIOJICHIE TMpaBWJI TMOBEACHUA B TMPUPOJE, OXPaHBI
BUJIOB, SKOCUCTEM, OMoc(eprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbS U 3/I0POBbS
OKpyXarolmux Jiojaer  (cobmoaeHus wmep mnpoduiakTUKH — 3a00JIEBaHUM,
obOecrieueHrne OE€30MaCHOCTH >KU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUSIX
OPUPOAHOTO M  TEXHOIEHHOTO0  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTMUYECKUX 3HAHUI U YMEHHH B MOBCEAHEBHON KU3HU;

CO3JaHME  YCIOBUM  JJI1  OCO3HAHHOTO  BBIOOpa  OOYYarOIMIMMHCS
WHIUBUYaIbHON o0pa3oBarenbHON TPaeKTOPUH, CIocoOCTBYIOLIEH
nocyenyonemMy npo(ecCHOHaTbHOMY CaMOOINPEIEICHUI0, B COOTBETCTBUHM C
UHIMBUIYAIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMU PETHOHA.

OO1ee 4nMca0 4acoB, OTBEICHHBIX HA U3y4YeHHE OMOJIOTHUH Ha YTiayOJIeHHOM
ypOBHE cpemHero obmiero oopa3oBanus, coctaBisieT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezemo), B 11 kimacce — 102 gaca (3 yaca B HeJeto).

OT60p opraHu3anMoOHHBIX (OPM, METOJIOB U CPEACTB OOy4eHHUs OUOJOTHH
OCYIIECTBIISIETCS ¢ Y4E€TOM CHEIU(PUKUA €ro COAEep aHUs U HAIpPaBICHHOCTH Ha
OpOAODKEHHE OMOJIOTMUECKOro 00pa3oBaHHMA B  OpraHU3alUsAX CPEIHEro
po¢heCCUOHAIBHOTO M BBICIIIETO 00pa30BaHMUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYEHUN OHMOJIOTUU Ha YyrayOJIEHHOM YpOBHE
SBJIIETCSl TIPOBEJICHHUE JTA0OpPATOPHBIX M MpakTUdyeckux padot. Takxke ydactue
00y4aromuxcsi B BBIIOJHEHUU MPOEKTHBIX M y4eOHO-HCCIEeI0BATENIbCKUX PadoT,
TEMaTHUKa KOTOPBIX ONPENENSIeTCd y4YUTeJIeM Ha OCHOBE  HMEIOIIUXCS
MaTepHaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUH.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Copnep:kaHue IporpaMMbl, BBIICIIEHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpeMeHHas Ouoyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owonornu.  buonormyeckue HAyKM W HU3ydyaeMble HMH  MPOOJIEMBI.
dyHaaMEHTallbHbIC, NPUKIAIHBIE M TMOHCKOBBbICE HAy4YHbIE HCCIECIOBAHUS B
OHOJIOTHH.

3HadeHre OMOJOruK B (POPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYUYHOU
kaptuHbl Mupa. IIpodeccun, cBszanHbie ¢ OuWosorueil. 3HadyeHUE OMOJIOTHH B
MPAKTUYECKOM JICSITEIbHOCTH YEJIOBEKA: MEJHUIIMHE, CEJIbCKOM XO3SIHCTBE,
MPOMBIILIEHHOCTH, OXPAaHE NPUPOJIBI.

JdeMoHcTpauuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apgen, I'. Mengens, B. 1. Bepnanckui, U. I1. [1aBnos, 1. 1. Meunukos, H.
W. BaBwiios, H. B. Tumodees-PecoBckuii, J[xx. Yorcon, @. Kpuxk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIPYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3yYeHHUE

JKuBble cucTteMbl Kak mpenMer u3ydeHus: Ouosnoruu. CBONCTBAa KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTh U IIEJIOCTHOCTb,
CJIOKHOCTb W YIOPSAOYEHHOCTb CTPYKTYpPbl, OTKPBITOCTb, CaMOOpPraHHU3aLusl,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, U3BMEHYUBOCTb, POCT U Pa3BUTHE.

YPpOBHH OpraHu3aluy KUBBIX CHUCTEM: MOJIEKYJIAPHBINA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MECHHBIN, MOMYJISALIMOHHO-BUIOBOM, 9KOCHUCTEMHBIM
(OuoreonieHotuueckuii), Omochepusiii. Ilpomeccel, mpoucxoismue B KUBBIX
cucreMax. OCHOBHbIE MpHU3HAKU >XUBOro. Ku3Hb Kak (opma CyIIeCTBOBaHUSA
Marepun. Hayku, nu3yyaromue >KMBbIE€ CUCTEMBI HAa PA3HBIX YPOBHAX OpraHU3alUu.

N3ydenue xuBbIXx cucTeM. Metoasl Ouonornyeckoil Hayku. Habmionenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTH3alus, MeTaaHanus. [loHsTue 0 3aBUCUMON U
He3aBUCUMOM nepeMeHHou. IlmanupoBanme skcnepumenTa. I[locranoBka wu
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosormueckux JaHHbIX. OIl€HKa JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3ynapTaroB. [lpUuuHBI UCKaXEHUS PE3ylbTaTOB »JKcnepuMmeHTa. [loHsatne
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabmunpr w cxembl: «OCHOBHBIE TpPHU3HAKH KU3HWY», «buonornueckue
cucteMbl», «CBOHCTBa JKMBOM MaTepun», «YPOBHH OpraHU3ALMHU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKM», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBeYecKoro opranusmay, «buoreonenos», «buocdepay, «Metombl
W3YUYECHHUS )KUBOM ITPUPOJIBI».

O6opynoBanue:  jmabopatopHoe  oOOpyJOBaHWE  JJII  MPOBEIACHHS
HaOII0/IEHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHuWE pPa3IMYHBIX METOAOB IIPH
W3YUYEHHUH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpykTypHO-QyHKIMOHANbHAs eIWHUIA KuBoro. lcropus
otkpbITHs Ki1eTku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann,
M. Hlneiinen, P. Bupxo). OCHOBHBIEC MOJIOKEHUS COBPEMEHHOW KJIECTOYHOM
TEOPUH.

Mertoapl  MOJIGKYJISAPHONM ¥ KJIETOYHOM  OWMOJOTHU:  MHUKPOCKOIIHS,
xpomatorpadusi, 3mekTpodope3, METOJ MEUEHBIX aToMOB, AU(QEepeHIInaTLHOE
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanmvix
K1emoK. DIEKTpOHHas MUKpockonus. Kongoxanvuas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyyerue Kiemox.

JdemoHcTpanumn

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

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOIM, «JIEKTPOHHBII MUKPOCKOID,
«HMcTopust pa3BUTHS METOAOB MUKPOCKOTIUI.

OOopynioBaHHEe: CBETOBOM MHMKPOCKON, MHKPOIPENapaThl PpPacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaJIbHBIX KIETOK.

IIpakTnueckass padora «/3ydeHue METOAOB KJIETOYHOM OHUOJIOTUH
(xpomartorpadus, anekrpodopes, auddepeHmansHoe IeHTPUYrupoBaHuUe,
[ILIP)».

Tema 4. XumMmuueckasi Opranu3anus KJIeTKH

XWMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Boma m e€ posib Kak pacTBOPHUTENA, pEAreHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOpEryisinuu. MuHepaabHble BELIECTBAa KJIETKU, MX OHUOJOornyeckas
poJib. Posib KATHOHOB M @aHHOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoauMepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oenka, MenTuaHas CBs3b. BTopuuHas, TpeTWyHas, 4YeTBEpTUYHAs
cTpykTypbl. Jlenatypauus. CoiictBa OenkoB. Kiaccudukanuss  OGenkos.
buonoruueckue pyHKmuu 6€IKOB. [lpuonsi.



YraeBoasl. MoHOCaxapu/bl, TMCaXapu/ibl, OJTUrocaxapuabl U MOJUCAXAPU/IBIL.
OOmuit  mnaH CcTpoeHuss H  (UBHKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue GyHKINU YTII€eBOJOB.

Jlununel. M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kitaccudukanys TUnuaoB.
Tpurnuuepunbl, QGocPoyiunubl, BOCKH, CTepouabl. buonorudeckue ¢GyHKIUUA
munuaoB. OOmue CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CITOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOJTYIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HYKJIEHMHOBBIX KHUCIOT.
Hyxneotunpl. Ilpunnun kommiementapHoctu. [IpaBuno UYapradda. Crpykrypa
JAHK — nBoiinas cniupans. MectoHaxoxaeHue u ouonorndeckue ¢pynkuuu JJHK.
Buner PHK. ®ynkuuu PHK B knetke.

Crpoenne Mmosekyiabl AT®. Makposprudyeckue cBsi3u B Mojekyine ATO.
buonornueckue gpynknuu ATD. BoccTaHoBIEHHBIE TEPEHOCUMKH, UX (QYHKIIUU B
kietrke. [pyeue mykneozuompugocgpamer (HT®). CexBenupoanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKy, NPOMeoMUKU.

CtpykTypHas OuoJIOTHS: OMOXUMUYECKHE W OMO(PU3NYECKHE HCCIEAOBAHUS
COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYpbl Ouomonekyn. Mooeruposanue
CMpPYKmMypsl U QYHKYUL OUOMONIEKYN U UX Komniekcos. Komnviomepuwiii Ouzatin u
Opeanuyeckull cunmes OUOMONEKYN U UX HENPUPOOHBIX AHANO208.

JdemoHcTpanumn

[Toptpersr: JI. Ilomunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun,
®. Conrep, C. [Ipy3unep.

Huarpammsbl:  «PacnpeneneHne XUMHUYECKUX JJEMEHTOB B HEXKHBOM
npupoze», «PacrnpeneneHne XuMHIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr n cxembl: «llepuogndeckass Ta0iauIla XHMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJbI», «BelecTBa B cocTaBe OopraHu3mMoBy», «CTpoeHue
MOJIEKYJIbl  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpoeHuEe MOJEKYI
yrieBooB», «CTpoeHre MOJIeKyn JIUNuAoBy», «HyKIEeMHOBbIE KHUCIOTBI»,
«Ctpoenne Monekybl ATOy.

ObopynoBaHue: XMMHYECKasi IOCy1a M 000pyI0BaHHE.

JlabopaTtopnasi pabora «O0HapyxeHHEe OCITKOB C TOMOIIBI0 KAYeCTBEHHBIX
peaKkuuii».

JlabopaTtopnass  pabora  «lMccimemoBaHWe — HYKIEHMHOBBIX — KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHHU3MOB).

Tema S. CTpoenue u QyHKIMH KJICTKH

Tumbl KIETOK: JyKapuoTHYecKas M Mpokapuotuyeckas. CTpykTypHO-
(GyHKIHMOHAJIBHBIE 00pa30BaHUs KJIECTKH.



CrtpoeHune mpoKapuoTUIECKOM KieTku. KineTouHas cTeHka OakTepuii u apxen.
Oco0eHHOCTH CTpOEHUs TeTepoTPOPHON U aBTOTPOPHOM MPOKAPHOTHUECKHUX
KJIETOK. MecTOo U pojib MPOKapUOT B OMOIIEHO3AX.

Crpoenue U (GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa IJ1a3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IIa3MaTHUYECKYI0 MEMOpaHy: MacCHUBHBIN
(muddysus, obneruéunas auddys3us), aKTUBHBINA (NMEPBUYHBIA U BTOPUYHBIN
akTUBHBIM TpaHcropT). llomynmponuniaemocts MeMmOpanbl. PabGora Hatpwii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aronuros3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U PyHKIIMU KJIETOYHON CTEHKU PacTeHH, rprOoB.

[uronna3zma. [{uro3omns. [utockener. JIBuxkenue nuromniazMbl. OpraHouIbl
kiaeTkd. OpHoMeMOpaHHBIE OpPraHOWUIBl KIETKH: SHAOIMJIa3MaTH4ecKas CeTb
(BIIC), anmapar T'onbaxku, JM30COMBI, UX CTpoeHHEe M (yHKIMH. B3auMocBs3b
OJIHOMEMOpaHHBIX OPraHouJ0B KieTKu. CTpoeHue rpaHysipHOTO PETUKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuil  (arpaHyfsipHBIA)  SHAOIUIA3MATHUYECKUN
petuxkynyMm. CekperopHast QpyHkius anmapata ['onbmku. Moougurkayus denxos 6
annapame [ onvoxcu. Copmuposka 6enxkoe 6 annapame [ onvoxcu. Tpancnopt
BEIIIECTB B KJIETKE. Bakyosin pacTuTenbHbIX KIeTOK. Kierounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWJABl  KIJIETKH:  MUTOXOHAPUM,  ILJIACTUJIBIL.
IIpoucxooicoenue mumoxonopuii u naacmud. Cumouoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenue u (PyHKIIMM MUTOXOHApPUM W 1uiacTuia. IlepBudHble,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUIB  (DOTOCMHTE3UPYIOMIMX  AYKApHOT.
X0pomiaacTbl, XpOMOILIACTHI, IEHKOIIACTHI BHICHIMX PACTEHUM.

HememOpannbie opranouasl kietku CtpoeHrne W GyHKIUA HEMEMOpaHHBIX
OpraHouJI0B KJIETKH. Pu6ocombr. IIpomesxcymounvie Qunramernmul.
MukpodunamMeHTbl. Axmunogvie Mmuxkpoguiamenmol. MBIIICUHBIE  KICTKH.
AxmuHosvle KOMNOHEeHmMbl HeMbluleunblx Kiemok. MukpoTpyoouku. Kierounbii
neHtp. CTpoeHWe U JBWKEHHUE JKTYTHKOB U PECHUYEK. MUKpOTpyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpOQDUIAMEHMAMU U
muxpompyboukamu. Momopnule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3Ma, SAPBIIIKU, UX CTPOEHUE U
byHkiuu. SnepHblii OenKOBBIM MaTpukc. [IpocTpaHCTBEHHOE PACHOJIOKEHUE
XpoMocoM B uHTepha3sHOM sape. dyxpomamun u eemepoxpomamut. benku
XpOMaTUHA — THUCTOHBI. /JJuHamuka s0epHou 000104Ku 6 mumosze. Aoepnulil
MPAaHcnopm.

Krnerounsle BkitoueHuss. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn



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

Tabmupt 1 cxembl: «CTpoeHHE 3YKApUOTHUYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KJIeTKn», «CTpoeHHe  pacTUTENbHOM  KieTku», «CTpoeHue
MUTOXOHJIPUW», «S1po», «CTpoeHrEe TPOKAPUOTUYECKON KIIETKI.

OOopynoBaHMe: CBETOBOM MMKPOCKOI, MHKpOIpEnapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUaIbHBIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPTaHHU3MOB.

IIpakTueckasi padora «l3yyeHue CBOMCTB KJIETOUHOH MeMOpaHbD».

JlaGopaTopnas padora «JVccienoBaHue miIa3MoiM3a M JEIIIa3MOJM3a B
pPaCTUTEIBHBIX KIETKaX.

IIpakTnyeckass  padora  «/I3ydyeHne  ABMKEHUS  LUTOIIA3Mbl B
PaCTUTEIBHBIX KIETKaX».

Tema 6. O0OMeH BelecTB 1 MpeBpalleHUE IHEPTUH B KJIETKe

AcCCUMUIISILIAS ¥ TUCCUMUIISILIASL — JIBE€ CTOPOHBI MeTabonu3ma. Turbsl oOMeHa
BEIECTB: aBTOTPOGHBIN W TeTepOTPOQHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
nporeccax. JHepreruueckoe oOecredeHne kieTku: mnpespameHue ATD B
oOMeHHBIX mpoueccax. @DepMEHTATUBHBIA XapaKTep pPEAKLUN KIETOYHOIO
meTtabonusma. DEpMEHThl, MX CTPOEHHME, CBOMCTBA M MEXaHU3M JICHCTBUS.
Kodepmentsl. Otanuusa ¢pepMEHTOB OT HEOPraHMYECKHX KaTaln3aTopoB. benku-
aKTUBATOPbl U OEJIKU-UHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peakuuil OT pa3IuYHbIX (PaKTOPOB.

IlepBuuHBIl CHHTE3 OpraHMyecKux BemecTB B KieTke. dortocuHTes.
AHOKCUuceHHbIll U OKCcuceHHbll omocunmes y odaxmepui. Ceemocoouparoujue
nUCMeHmbl U NUSMEeHmMbl PeakyuonHo20 yenmpa. Poab XJI0pomiIacToB B mpoiiecce
¢dorocunTeza. CretoBasi u TeMHOBast (aszbl. Pomoovixanue, Cz.,, Cy. u CAM-munuvl
¢domocunmesa. 1IpoayKTUBHOCTh (oTOCHHTE3a. BiusHue pa3nuyHbiX (hakTOpOB
Ha CKOpOCTh (pOoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HuTpuuupyomue OaKTepuu, Kene300aKTepuu, cepoOaKTepuu, BOIAOPOIHBIC
OakTepru. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHble OpraHu3Mmbl. Buabl Oposkenus. IIpomykTel OpoxeHMs M UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPraHU3Mbl Kak OOBEKTHI
OMOTEXHOJIOTHH U BO3OyAUTEH OOJIC3HEN.

AnpobHbie OpPTaHU3MBI. Orarbl DHEPrETUYECKOTO oOMeHa.
[TonroroBuTenbHbIN Tan. [ MHKOIN3 — OECKUCIOPOIHOE PACILEIIIEHUE TIIFOKO3BI.

bronornueckoe okuciaeHue, WK KIETOYHOE JibIXaHue. Poinb MUTOXOHIpHIL B
npoueccax ouojoruueckoro okucieHus. Luknnueckue peakuuu. OKUCIUTEIBHOE
dochopmiupoBanue. Iuepeus membpanHo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonunou ATD-cunmaselr. IlpeumyiiecTBa a’poOHOTO IMyTH
oOMeHa BemecTB nepes aHadpoOHBIM. DP(HEKTUBHOCTH YPHEPTETHIECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpetsrl: JIxk. IIpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, I[1. Mutuemn, I'. A. 3aBap3uH.

Tabmump! u cxembl: «@OTOCUHTE3», «DHEPreTudecKuil oomen», «bruocunres
oenka», «Ctpoenne pepmMenTay, «XEeMOCHHTE3Y.

O6opyoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBAaHME JISI MPUTOTOBICHUS
MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGoparopnass  padora «l3ydeHue  KAaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl WK KaTajlasbl).

JlaGopaTtopnass pa6ora «U3ydyeHne (¢EepPMEHTATUBHOTO pPAaCILEIICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue mporieccoB (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE POTIECCOB OPOKECHUSI U TIBIXAHUSI.

Tema 7. HacsencreenHasi HH(popMalus U peajusanus e€ B KiIeTKe

Peakunn marpuuHoro cuHtesa. [IpMHIMIN KOMIUJIEMEHTAPHOCTU B PEAKLIMAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW mHGoOpManuu. ['eHeTnuecKkui
KOJ, ero cBoucrBa. TpaHckpunuus — wmarpuunbii cunTe3 PHK. IlpmHnmne
TPAHCKPUIIMU: KOMIUJIEMEHTAPHOCTb, AHTUMNAPAILIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B OuocunTtese Oenka.
VYcnoBust O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocoMm B
OouocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalus reHoma y
IIPOKApUOT U 3YKapHOT. Peryisinus akTUBHOCTM T€HOB Yy NpOKapuoT. ['mmortesa
onepoHa (®. XKaxob, XK. Mano). Mozrexynsapuvie mexanusmvl IKCNPEccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsauus oOMEHHbBIX
IIpoLIECCOB B KieTKe. KieTouHslil romeocTas.

Bupycer — HekneTounsie HOpMBbI KU3HUA U 00HUraTtHeie mapasutbl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, unmezpasa.

Bupycubie 3aboneBanust yenoBeka, >KUBOTHBIX, pactenuit. CITNJ], COVID-
19, conmanbHbIe U METUIIMHCKUE MMPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuwux maccusos («bigdatar)
CMpYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvie pynkyuu d6enrxos. Cnocobvl 00cmagKu 1eKapcms.



JdemoHCcTpauuu

[Toptpersr: H. K. Konsuos, /. . IBanoBCKuU.

Tabmuubr u cxemsl: «buocunres Genkay, «l eHeTnueckuii kKoa», «Bupyce,
«bakTepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCay.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsii mukn, ero mnepuoiasl u perymauus. Wutepdaza um muros.
Oco0eHHOCTH TMpOIIecCOB, MpPOTEKAMMX B uHTepdaze. IloaroroBka KIeTKH K
nenenuto.  [IpecunteTnyeckuii  (MMOCTMUTOTHUYECKUN),  CHUHTETUYECKHUH WU
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) TIEPUOIbI UHTEP(DA3BI.

Marpnunbsii cunre3 JIHK — perumkanms. IIpunnunsr penmmkanun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIIIEIbHOCTD.
Mexanusm pernukanun JTHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u
TeromMepaza. XPOMOCOMHBIA Ha0Op KIETKM — KapuoTUIll. JIUTJIOWAHBIA W
rarionHblii  HaOopel XpoMocoM. ['omonoruuynsie Xpomocombl. [lonoBbie
XPOMOCOMBI.

Henenue wimerku — wmuto3. Craauu MHTO3a M MPOUCXONAIIME B HHUX
nporeccel. Tunel Mmuto3a. KapuoknHes u nuToknHe3. buosiormdueckoe 3HaueHue
MHUTO3A.

Perymamua mutorndeckoro nukia kKietkd. [Iporpammmupyemas kiieTrouHas
rubesnb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHaNbHAs TE€HOMUKA. Mexanusmuol
npoaughepayuu, ougpgepenyuposku, cmaperus u eubenu kiemox. «lugposas
KllemKkay» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUsL KIeMKU.

JdemoHcTpanumn

Tabmuubl u cxembl: «KU3HEHHBIM UK KIETKW», «Mutos», «CtpoeHue
xpomocom», «Permnukarusa JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MuUTo3 B KJIETKax
KOPEIILIKA JTYKa.

JlaGopaTopnass  pabora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpEnapaTax.

JlabopaTtopnasi padora «HabmoneHre MuTO3a B KJIeTKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOTMperapaTax ).

Tema 9. CTpoeHue u GyHKUHMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPTraHU3MOB. OnHOKJIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTAaHU3MBI.

OCcOoOEHHOCTH  CTPOEHUSI U JKU3HEACSTENIbHOCTH  OJHOKIJIETOYHBIX
opraHu3MoB. bakrepuu, apxew, OJHOKJIETOYHbIE TpPUOBI, OIHOKJIETOYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3anmoCBA3bp 4YacTEll MHOTOKJIETOYHOIO OpraHvm3Mma. TKaHW, OpraHbl M
cucTeMbl opraoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTPOEHUS,
GyHKIUN 1 pacroioKeHHs TKaHEeH B opraHax pacTeHUM.

TkaHM XKUBOTHBIX M YEJIOBEKA. THIBI )KUBOTHBIX TKAHEH: SIUATEIUAJIbHAS,
COCIMHUTENIbHAsA, MblleuHas, HepBHasi. OCOOCHHOCTH CTpoeHHs, (YHKUUN U
PacIONOKEHUS TKAaHEN B OPraHax KUBOTHBIX U YEIOBEKA.

Opransl. BereratuBHble W TI'€HEpaTWBHBbIE OpraHbl pacTeHuil. OpraHbl U
CHUCTEMBI OPTAHOB )KMBOTHBIX U 4eJIOBeKa. DYHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX XUBOTHBIX. HapyXHbli M BHyTpeHHHiI ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS KOCTEN.

JIBr>keHuMe  OpraHu3MoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KIYTUKOBOE, PEeCHHUYHOE. J[BM)KEHHME MHOTOKJIETOUHBIX pPaCTEHUIL:
TPONU3MBl M HACTHM. JIBM)KEHHME MHOIOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MblIleyHas cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iuranne opranusmoB. llormomeHue BOABI, YIVIEKHCIOrO rasa H
MUHEPAJIbHBIX BEIIECTB pacTeHUAMH. lIuTaHue >KMBOTHBIX. BHyTpunosnoctHoe u
BHYTPHMKJIETOYHOE MHILEeBapeHue. [IuTaHue NO3BOHOYHBIX JKUBOTHBIX. OTIENbI
NUIIEBAPUTENBHOIO TpakTa. IlnmeBapurenbHble kene3wl. llnmeBapurenbHas
CUCTEMA YEIJIOBEKA.

Jpixanue opranu3MoB. JIpixanue pactenuid. JIpixanue sxuBOTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe apixanue. [[pixarenbHasi HIOBEPXHOCTD.
XKabeproe u néroynoe npixanue. [IpixaHre MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIO)KHEHHE CTPOEHUS JIETKMX I103BOHOYHBIX JKUBOTHBIX.
JpixarenbHass cUCTEMA 4YeENOBEKa. MeEXaHW3M BEHTWIALMU JIETKUX Yy NOTUL H
MJIEKOMUTAIOMUX. Perynsamus apixanus. JlpixareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHMW3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTCHUM.
Tpancropt BemecTs y KUBOTHBIX. KpoBeHOCHass cucrtemMa u €€ Oprassl.
KpoBeHocHast cucremMa ITO3BOHOYHBIX JKMBOTHbIX M yenoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrum KpoBooOpauieHus. IBOJIOIUOHHBIC
YCIIOKHEHUSI CTPOCHUS] KPOBEHOCHOM CHUCTEMBbI TTO3BOHOUYHBIX JKMBOTHBIX. PaboTa
cepana U e€ peryisaius.

Beigenenne y opranumsmoB. Beinenenue y pacrenuil. Beigenenume y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opranbl BblaelieHus. DOuipTpanus,
CeKpelurs U 00paTHOE BCAChIBAHUE KaK MEXaHU3Mbl paOOThI OPraHOB BBIJIEICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM M BBIAECIMUTENBHON cUcTEMaMU. Beienenue y



MO3BOHOYHBIX >KMBOTHBIX M 4enoBeka. [louku. Ctpoenne u (HyHKIIMOHUPOBAHUE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuii M UUCTHI MNPOCTEHIIMX. 3amUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1IUThI. DUTOHIUIBI.

3almMTa y MHOTOKJIETOYHBIX XUBOTHBIX. IIOKpOBBI M WX HPOHU3BOAHBIE.
3amuTa opranu3ma ot OonesHedl. iMmyHHas cucrema denoBeka. KieTouHblid u
I'YMOpaJbHBIH HUMMYHHUTET. BpOXIEHHBIN W TPUOOPETEHHBIM creruduuecKui
UMMYHHTET. Teopusi KJIoHaIbHO-CeleKTuBHOTO uMMyHuTeta (I1. Dpmux, ®. M.
bepuet, C. Tonerara). BocnayiutesnbHble OTBETHI OPTraHU3MOB. PoJib BpOXKIAEHHOTO
MMMYHUTETA B PA3BUTHH CUCTEMHBIX 3a00JIEBAHH.

Pazgpaxumocts u perymsuusa y  OpraHu3moB. Pasznpaxummocts y
OJHOKJIETOYHbIX Opranu3MoB. Takcucel. PazmpaxkumMocTe u  perymsiuusa y
pacteHuii. PocToBble BemecTBa U UX 3HaYCHHUE.

HepBuast cucrema u pednexropHas perynsuus y KUBOTHbIX. HepsHas
cucTeMa M €€ OTHesbl. DBOJIOLMOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y XKHUBOTHBIX. OTAENbl TOJOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedexkc u
pednekropHas ayra. besycioBHbie U yCIOBHbBIE PEQIICKCHI.

['ymopanpHas perynsiuvs U 3HAOKPUHHAs CHCTEMA JKUBOTHBIX M YEJOBEKA.
JKenespl OSHOOKPMHHONM CHUCTEMBI M KX TOPMOHBI. JleHCTBHE T'OPMOHOB.
B3aumocBs3p HEpBHON U SHIOKPUHHON cucteM. [unortanamo-runoduzapHas
cucrema.

JdeMoHcTpauuu

[Toptper: U. 11. [Tainos.

Tabmumpl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «lIpocreimme», «Opranbl LBETKOBBIX PACTEHHII»,
«CuctemMbl OpPraHoB TIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactenumit», «KopHeBble cucteMbl», «CTpoeHHue cTels,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TKaHW >KUBOTHBIX», «CKEJIET 4YeIOoBEKa»,
«lIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MpleuHas CUCTEMA,
«BpraenurenbHas cuctema», «HIOKPUHHAS cHUCTEMa», «CTpOEHHE MBIIIIBD,
«Mmmynurer»,  «KumeunononoctHele», «CxeMa  NHUTaHUS  PACTECHHUI»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHne miaHapun», «BHyTpeHHee CTpOoeHHE I0KIeBOro 4epssi», «HepBHas
cuctreMa poiO», «HepBHas cucrema asarymkw», «HepBHas  cucrema
npecMbikatomuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MieKonuTaromux», «HepBHas cuctema uenoBeka», «Peduexcy.



OO6opynoBaHME: CBETOBOM MHUKPOCKON, MHUKPONpPENapaTbl OJHOKIECTOYHBIX
OpraHu3MOB, MHKpOINpenaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HAaCEKOMBIX, UIJIOKOXXHUX, *UBbIE SK3EMIUISIPbl KOMHATHBIX pacTeHUW, repOapuu
pacTeHMil pa3HbIX OTAEJOB, BIIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECrO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJOBEKa,
obopynoBaHue IS IEMOHCTPAIIMU TTIOYBEHHOTO U BO3AYIITHOTO MMUTAHKS PACTCHUIA,
pacileruieHus Kpaxmana U 0eJKoB Moj AedcTBUEeM (hepMEHTOB, 000pyAOBaHUE IS
JIEMOHCTPALIMU OIIBITOB 10 M3MEPECHUIO KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUIN, MOJIEIIA TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTCHUI».

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlabopaTtopHasi pabora «/3yyeHue opraHoB [IBETKOBOI'O PACTEHUS».

Tema 10. PazmHoKeHne ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHUS OPraHuM3MoOB: Oecrosoe (BKIJIOYas BEreTaTMBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOKEHHUS: TMOYKOBAHHWE,  CIIOPYJISINSA,
dparmeHTaIys, KIOHUPOBAHHE.

[TonoBoe pa3zmHoxkenue. [lonoBbie KIeTkH, Wau rametsl. Meiio3. Craauu
Mmeiio3a. [loBenenne xpomocom B Meito3e. Kpoccunrosep. buonornyeckuii CMbICI
M€03a M II0JOBOro Ipouecca. MelWo3 U €ro Mecrto B JKU3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzapoaspimieBoe pa3Buthe. ['amerorenes y »kuBOTHBIX. [10JI0BBIE KEIe3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaTorenes u oorene3. CTpoeHue
MTOJIOBBIX KIJIETOK.

OmiogoTBOpeHHEe U SMOPUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CrocoObI
OIUIOJIOTBOPEHUS: HapYyKHOE, BHyTpeHHee. [[apTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTAaHU3MOB (OHTOT€HE3). DMOPHOIIOTHs — HayKa
0 Pa3BUTUU OPTraHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u moodenu mopgoeenesa. Ctaguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u Hedepmunuposannoe Opodnenue. bracmyna, munoi
onacmyn. OCOOCHHOCTH NPOOJIEHUS MIICKONMUTAIONIUX. 3apOJbIINICBhIC JIMCTKU
(ractpynsnus). 3akiiajika OpraHoB M TKaHEH U3 3apo/IbIIIEBBIX JTUCTKOB. B3auMHoe
BIIMSIHUE dYacTed pa3BUBAIOLIETOCS 3apojbliia (dMOpHUOHANBHAS HWHIYKIIHS).
3akiagka IUIaHA CTPOCHUSI JKUBOTHOTO KAaK  PE3yJbTaT HUEPAPXUUYECKHUX
B3aMMOJICUCTBUI TEHOB. BrusHue Ha >MOpHOHATBHOE pa3BUTHE PaA3TUYHBIX
(haKTOPOB OKPYXKAIOIIEH CPE/Ibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. Ilpsmoe wu
HempsiMoe pas3BuTue. PaszButue ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOE 3HAaYE€HHE MPSMOr0 M HEMPSIMOTO



pa3BUTHUSI, UX PACHpPOCTpaHEHUE B MpUpOJE. THUlbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIUU POCTA JKUBOTHBIX M YesioBeka. CTaguu mocTIMOPUOHATBLHOTO PA3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnojpl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PazmHoxenne u pasButue pacteHui. ['amerodut m cmnopodur. Meiio3 B
KU3HCHHOM TIMKJe pacTeHuil. OOpa3oBaHue cmop B TMporecce Menosa.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /|BOiHOE OIIOAOTBOPEHHUE Y IIBETKOBBLIX pacTeHuil. O0pazoBaHue u
pPa3BUTHE CEMEHU.

MexaHu3MBbl PETYJISLUN OHTOIE€HE3a Y PACTEHHI U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. Hapamun, X. Inemas.

Tabmuubr u cxembl: «BereratuBHoe pasMHOxeHue», «Tumbl Oecnosioro
pa3sMHOXEHUD», «Pa3sMHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE 3BIIICHBD,
«PazmHokeHue runpel», «Meito3», «Xpomocomely, «l'ameTtorenesy», «CtpoeHue
SIMIEKIIETKH U crepMaro3oniay, «OCHOBHBIE CTaguu OHTOreHesa», «llpsimoe u
HenpsiMoe pasButue», «Pa3zButhe Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3BuTHe JIATYWIKW», «J|BOMHOE OIUIOJOTBOPEHUE Y UBETKOBBIX PACTCHUN,
«CTpoeHue CeMsiH OJHOJOJBHBIX M JBYJIOJBHBIX PAaCTEHUIN», «KU3HEHHBIN ITUKII
MOPCKOM  KamycTbDy, <« KM3HEHHBIM UMK MXa», <« KHU3HEHHBIM  IUKI
MarnopOTHUKAY, « KU3HEHHBIN LIMKII COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK U
CIIEpPMATO30UI0B, MOJENb « LMK pa3BUTHS JIATYLIKI.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUs MOJOBBIX KJIETOK HAa FOTOBBIX
MUKPOIIpEnapaTaxy.

IIpakTnyeckass padora «BbIsBIEHHE MPU3HAKOB CXOJCTBA 3apOAbIILIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOB Pa3MHOKEHHUSA BBICHINX
pacTeHu».

Tema 11. I'eHeTMka — HayKa 0 HaCJeJICTBEHHOCTHM W H3MEHYMBOCTH
OPraHNu3MoB

Hctopust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Hayku. PaGotsr I
Menpgens, I'. ne ®puza, T. Moprana. Poinb 0T€UECTBEHHBIX YUEHBIX B PA3BUTUHU
renetuku. Padoter H. K. KomerioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, }0. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTCPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YUCTASI JIMHUSL, THOPUIbI, TEHOTHUII, (DEHOTHII.



OCHOBHBIE =~ METOABI ~ T€HETHKH: T'HOPUIOJIOTUYECKUN,  IUTOJOTUYECKUH,
MOJIEKYJISAPHO-TEHETUYECKHM.

JdemoHcTpanumn

[Toptpetsl: I'. Menaens, I'. ne ®puz, T. Mopran, H. K. Konsios, H. H.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuip! u cxeMbl: «MeToIbl TeHETUKIY, «CXEeMBbI CKPEILIUBAHUS.

JlaGopaTtopnass padora «/[po3oduna kKak OOBEKT TI'€HETUYECKHUX
HUCCIIEI0OBAaHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpuanoe ckpenBanue. IlepBoiii 3axkon MeHnenss — 3aKoH
ennHooOpa3us THOpUI0B nepBoro nokojeHus. [lpasuno nomunupoBanus. Bropoi
3aKkOH MeHJens — 3aKOH pAacIIEIUICHUs NPU3HAKOB. lluTosOrHueckue OCHOBBI
MOHOTMOPHUIHOTO CKpEIMBaHus. [ UI1oTe3a YNCTOTHI TaMeT.

AHanuzupytoniee ckpenBaHue. [IpoMeKyToUHbIi XapakTep HaclieJOBaHUS.
Pacmiennenune npu3HakoB py HEMOJIHOM JOMUHHUPOBAHHH.

Jurubpunnoe ckpeuBanue. TpeTtnii 3akoH MeHens — 3aK0H He3aBUCUMOTO
HaclleOBaHUsl ~ Npu3HakoB.  llurosornyeckue  OCHOBBI  JUTHMOPUAHOIO
CKpELIMBaHU.

CueruienHoe HacnenoBanue npusHakoB. Padotsl T. Moprana. CuemieHHoe
HACJICJOBAHUE T'€HOB, HAPYIICHUE CLEIUIEHUS MEXIAy IeHaMH. XPOMOCOMHAas
TEOpHsI HACIIEICTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIN MEXaHU3M ONpEIEIeHUs 10J1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M reTeporameTHsld moJ. ['eHermdeckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacnenoBaHne Nnpru3HaKkoB, CLENJIEHHBIX C I10JIOM.

['eroTun kak nenocTHas cucrema. Ilnenorponns — MHOKECTBEHHOE AEUCTBHE
reHa. MHOXECTBEHHBIN aiIenu3M. B3auMoIencTBUe HEAIEIbHBIX TI'€HOB.
Kommnementapaocts. Onucras. [Toamumepus.

['eHeTMYECKUI KOHTPOJIb PA3BUTHUS PACTEHUMN, XUBOTHBIX M YEJIOBEKA, a
TakKe (U3MOJOTMYECKUX TPOIECCOB, TOBEIEHUS M KOTHUTHUBHBIX (YHKIIHIL.
['eHeTHUeCKHE MEXAHU3Mbl CHUMOHOI€HE3a, MEXaHU3MbI B3aUMOJIEHCTBHS «XO35UH
— Mapa3uT» U «XO35IMH — MHUKpPOOMOM». ['eHeTnueckue acmneKkTsl KOHTPOJIS U
W3MEHEHUS HaCJIEICTBEHHOW NH(OpMAaLMU B IIOKOJIEHUSIX KJIETOK U OpraHU3MOB.

JdemoHcTpanumn

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

Tabmuiel u cxemsl: «llepBbiit 1 BTOpoit 3aKoHBI Menaens», « Tpetuil 3akoH
Mennens», «AHamusupyroniee ckpeuiupaHue», «HemomHoe IOMHUHHpOBaHUEY,
«ClLemyieHHOEe HAaclel0BaHUE IPU3HAKOB y Apo3o¢uibl», «['eHeTuka mnomnay,



«Kapuotun uenoseka», «Kapuotun gposzopunsi»y, «Kapuorunm mnTuub,
«MHOXECTBEHHBIN allJIeNnu3M», «B3auMo1eiiCTBUE T€HOBY.

ObopynoBaHue: MoOJeNb A JEMOHCTpAallMM 3aKOHOB E€IMHO0Opa3us
rUOpUJIOB TIEPBOTO TMOKOJEHUS W paCHICIUICHUS MPU3HAKOB, MOJENb s
JEMOHCTpPAllMM 3aKOHA HE3aBHUCUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJAENb IS
JEMOHCTpPAllMM CLEIUICHHOTO HACJIENOBAHUSA IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «/Ipozopumnay.

IIpakTuyeckas padora «lI3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEUIMBaHUA Y 1P030(UIIBD).

IIpakTuueckass  paGora  «lM3yyeHue  pe3ysibTaToOB  JUTHOPUTHOTO
CKPEIIUBAHUS Y IPO30(PHIIBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HoOpMUpOBaHMHM (PEeHOTHUIIA.
N3meHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE M KOJMYECTBEHHbIE NMPU3HAKU. Buapl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIEACTBEHHAS.

MoaudukanuonHas W3MEHYMBOCTh. Ponb cpembl B (OpMHpPOBAHUU
MoaupukanMoHHOM M3MeH4YnBocTH. Hopma peakuuu mnpusHaka. BapuannoHHBIN
pan u BapuarmonHas kpuBas (B. Moranncen). CpoiicTBa MOau(pUKAIIMOHHOM
VU3MEHYUBOCTH.

['enHoTHNIMYEeCcKass U3MEHYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTAIIHOHHAS.

KoMmOuHaTtuBHas M3MEHYMBOCTh. Mei03 M MOJIOBOM TMpolecc — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUMBOCTHU B CO3/IaHUU
TeHETHYECKOr0 pa3HOoOOpas3us B Mpeiesiax OJJHOTO BUA.

MyranmonHass W3MEHYMBOCTh. BHabl MyTalnMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  UHAYUUPOBAHHBIE MyTalMU. SnepHble WU
HuToIIa3MaTuyeckue mMyrauud. CoMaTUYecKue U IMOJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUs MyTaluil. MyTareHbl M HX BIHSHUE Ha OPraHU3MBL.
3aKOHOMEPHOCTHM MYTALMOHHOI'O IpoIecca. 3aKOH TOMOJIOTMYECKHX PSIOB B
HacnencTBeHHo m3meHuunBoctu (H.M. BaBuiio). BHesinepHass U3MEHUHMBOCTh U
HACJICCTBEHHOCTD.

Onuecenemuxa U 9NUSEHOMUKA, pOJb dNULeHemuyeckux @axkmopos 8
Hac1e008anHuu U U3MeHYUB0CMU PeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMOB.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuubl u  cxembl: «Buabsl u3meHunBoCcTH», «MoaudukanuoHHas
U3MEHYUBOCTBY, «KombunaTtuBHas U3MEHYUBOCTD, «Merosy,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl MmyTamuii».



OobopynoBaHue: *UBble U repOapHbIe 3K3eMIUISIPbl KOMHATHBIX DPACTEHUH,
pucysku (dpotorpadum) >KUBOTHBIX C PA3TUIHBIMHA BHIAMH H3MEHYHUBOCTH.

JlabopaTtopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHUMBOCTU. [locTpoeHue BapualMOHHOTO psiia U
BapUALMOHHON KPUBOW.

IIpakTuyeckas padora «Myrtanun y apo3odunbl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun yenoBeka. MexayHapoaHas IporpaMma MCCIENOBaHUS Te€HOMaA
yenoBeka.  MeToapl  M3y4YeHHsT TEHETMKM  YeJOBEKAa: IEHEATIOrMYECKH,
OJIM3HETIOBBIH, HUTOT€HETUYECKUM, MOIYJISILIUOHHO-CTaTUCTUYECKHUN,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpeMeHHOE ONpENIEIICHHE T€HOTHUIIA!
MTOJTHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1[IP-ananu3a. HacieacTBeHHbIE 3a00JIeBaHUS YellOBEeKa. [ eHHbIE U XPOMOCOMHBIC
Oone3Hu uyenoBeKa. bone3HM ¢ HACIEACTBEHHOW MPEapacloiokKEHHOCTHIO.
3HayeHuEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUN U JICUEHUH T€HETUYECKHUX
3a00sieBaHUN 4YesoBeka. MeauKo-reHeTHUeCKoe KOHCYNIbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «TE€HETHYECKOTO Irpy3a». ITUUYECKUE aCHEKThl UCCIEHOBAHUN B
00J1aCTH pelaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetndeckne (akTOphl TOBBIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKA K
buznyecKOMy U XMMUYECKOMY 3arpsi3HEHUIO OKpyXkatoiieil cpenbl. ['enernueckas
MPEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHUSIM.

JdeMoHcTpauuu

Tabmuubl u cxembl: «Kapuotun yenoBeka», «MeTolIbl U3YYEHUS] TE€HETUKU
yesioBeKay, «I'eHeTnueckue 3a001eBaHMsI YEIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIA3 POJOCIOBHOI.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukanuss W CEJIEKUUs. 3apOXKACHUE CEJIEKIUMU W JOMECTUKALUU.
Yuyenue H. W. BaBwmioBa o IleHTpax MPOWCXOXKACHUS W MHOTO00pa3us
KYyJbTYpPHBIX pacTeHui. Ponp cenekuuy B CO31aHMM COPTOB PACTEHHHM M ITOPOJ
#uBOTHBIX. CopT, mnopoaa, IITaMM. 3aKOH TIOMOJIOTHYECKHX DpSJIOB B
HaciaeACcTBeHHOW wu3MeHuuMBoctHh H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIITMOHHOM paOOThI.

MeTtoapl cenekIMOHHOW paboThl. VICKycCTBEHHBI OTOOp: MAacCOBBIM U
VIH/IUBUTY AJIbHBIN. DTanel KOMOMHAIIMOHHON CCJICKIIUU. HUctwiTanne
IpoU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TE€HOTUNY C TOMONIBIO OIEHKU
¢dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMolIkio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJEKIMOHHOM  paboThl.
PannanmoHHbIN 1 XUMUYECKUA MyTareHe3 Kak HCTOYHUK MYTAIUN Y KYJbTYPHBIX



¢opm opranusmoB. lcnonp30BaHHE T€HOMHOTO PENAKTHPOBAHUS M METOJOB
pexomOunanTHbIX JJHK 17151 momydenust ucxonnoro marepuana AJis CEeIeKIUH.

[Tonyuenue HOJIUIIJIONIOB. BuyTpuBuaoBas ruOpUaAn3aIHs.
brnu3kopoAcTBEHHOE — CKpelmuBaHue, Wik UHOpuAMHr.  HeponctBenHoe
CKpeluuBaHue, win aytOopuauHr. ['ereposuc u ero npuuuHbl. Mcnosnab3oBaHue
rereposuca B ceneknuu. Otnanénnas rubpuausamms. [Ipeomonenne Oecruionus
MEXBUIOBBIX THOPUOB. JIOCTHKEHUS CEJICKIIUNA PACTCHUHN U )KUBOTHBIX. «3e1éHas
Desonoyusy.

CoxpaHeHHE U M3y4YEHUE F'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUH U
UX JUKUX pOAMYENd IS CO3JaHUsl HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIBTYp. /H3yuenue, coxpawenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yensax YIVHUeHUs CYueCmeyiomux U co30anusi HO8bIX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCAe008aAHULL
nepeoosvix uoeti U NepcneKmuBHbIX MexXHOI02UM.

JdemoHcTpanumn

[Toptpersr: H. M. Basumos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl u cxembl: «LleHTpbI TPOUCXOXKIEHUS 1 MHOTOOOpa3usl KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKHUX PSOB B HACIEACTBEHHONM HU3MEHUYMBOCTHY,
«Mertonpl cenexkuumy, «OtnanéHnas rudpuanzanusy, «MyTtarenes».

JlaGopaTopHasi padora «/3yueHrne copTOB KyJIbTYpHBIX PACTEHUN U TOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHHiD».

Ikckypcusi «OCHOBHbIE METOJbl U JOCTHXKEHHSI CEJIEKIMU PAaCTeHUl U
YKUBOTHBIX (Ha CEJIEKITUOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI y4acTOK, B TEIUIMYHOE XO3SHCTBO, B J1a00OpaTOpuio
arpOyYHHBEPCHUTETA UM HAYYHOTO LEHTPA)».

Tema 16. buorexHoiorust U CHHTETHYECKasA OMOJIOTHS

OOBEeKThI, UCMHOJb3yeMble B OHMOTEXHOJOTMH, — KIJIETOYHBIE U TKAHEBBIC
KYJBTYPBI, MHUKPOOPTaHU3MBl, 170:¢ XapaKTEpUCTHKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJIeOOMeueHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX  IPOJYKTOB,
BUHOAenne. MukpoOuonornyeckuii cunre3. OOBEKTbl MHKPOOHMOJOTHUECKUX
TexHonorui. [IpousBoacTBo Oenka, aMUHOKUCIOT U BUTAMHUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBIO MOJYYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKaliuX He BCTPEYAroIrecs: B IpUpoae OUOCUHTETUYECKUE MY TH.



Kierounas unxeHepus. Meronpl KylbTypbl KJIETOK M TKAaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss W COMATHUECKH
smOpuorere3. Vcmonpb30BaHWE TaruIOWIOB B CeJICKIUU pacTeHuid. [lonyyenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHANIbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
SMUEKIETOK U KIOHMPOBAHUE JKMUBOTHBIX. MeToA TpaHCIUIaHTALMKU SAEP KIETOK.
Texnonozuu 0300po8enusl, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W Te€HHasg WHKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOouHaHTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss M = NEPCHEKTUBBI  XPOMOCOMHOM W TI'€HHOW  HH)KCHEPHH.
DKOJOrM4eCKHEe U AITUUECKHUE TPOOJIEMbl T€HHOM NHKEHEPHUH.

Menuuuackue 6uorexnosnoruu. [loctrenomuas nudposas meaunuHa. [TLP-
JMAarHocTuka. MeTa0oJOMHBIN aHalW3, TEHOUEHTPUYECKUH aHajau3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kinetok. TaprerHas Tepamust paka. 3D-OuommkeHepuss miisg  pa3pabOTKu
(GyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/IaHUs KOMILUIEKCHBIX
TKaHEW COYETAaHHEM TEXHOJIOTUH TPEXMEPHOTO OWONMPUHTHUHra U ckadhoaauHTra
JUISL PELIEHUS 3a/1a4 IEPCOHAIM3UPOBAHHON MEIULIVHBI.

Co3nlaHre BEKTOPHBIX BAaKIHMH C LEJIbI0 OOecredeHHs] KOMOWHHUPOBAHHOMN
3anThl OT Bo3Oynuteneit OPBU, yctaHoBieHHME MOJIEKYJISIPHBIX MEXaHHU3MOB
¢dbynkunonupoanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCO0O OIMACHbBIE
3a00J1€BaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpauuu

Tabmunp! u cxemsl: «lcnonp30BaHne MUKPOOPTaHU3MOB B MPOMBIIIEHHOM
pou3BOJICTBEY, «KileTouHast uHxxkeHepus», «['eHHast HHXXEHEPUs».

JlabopaTtopHnas pa6ora «/3yueHue 00bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llonyyeHre MOJOYHOKUCIBIX TPOAYKTOBY.

JKcKypcusi «bUOTEXHONOTMA — BaKHEWIasi MPOU3BOJUTENbHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)».

11 KJTACC

Tema 1. 3apoxkaeHue W pa3BUTHE 3BOJIONMUOHHBIX MPeEACTABJICHUH B
ounoJsioruu

OpomonnoHHas teopus Y. Jlapuna. IIpennoceuiku BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb U Hay4dHas aestenpbHocTh Y. /[apBuna.

JIBrKy1Me CHUITbl 3BOTOLMH BUAOB 110 Y. JlapBUHY (BBICOKas NHTEHCUBHOCTD
Pa3MHOXKEHHS  OpPraHM3MOB, HACJIEACTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYLLIECTBOBaHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiierne cuaTeTHYecKOW Teopun H3Bomoruu (CTD). HeittpanbHas
teopusi sBojonuu. CoBpeMeHHas S3BOJIIOIMOHHAsA OWOJOTHs. 3HAYCHHE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MHUPA.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cent-Unep, K.
Kiosbe, Y. lapBun, C. C. YerBepukos, 1. U. lImansraysen, Jx. Xonnern, /1. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (mo K. Jlunuerw)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm QopMupoBaHus
npucnocoOseHnii y pacteHuii u >kuBOTHbIX (mo Jlamapky)», «Kapra-cxema
mapupyta nyremectBus Y. lapunay, «Haxonku Y. lapsuna», «®opmbl 60ppObI
3a cymectBoBaHuey, «lloponbr romy6eit», «MHoroobpasue KylbTypHBIX (GopMm
KammycThl», «[1opoapl JOMAIIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsl HOBBIX BUJIOB
(mo 4. J[apBuHy)», «Cxema COOTHOUIEHUS MABMXXYUIUX CHJ SBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUS CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. Mukpo3BoIIOLMSA U €€ pe3yJabTaThl

[Tonynsuust KaKk 3JI€eMEHTapHas eIUHHULA 3BOJOLMH. COBpEMEHHBIE METO/IbI
OIICHKM TE€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl momyisuui. M3meHeHue
reHooHa TOMYJSIMKA KAaK DJIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeTu4eckoro pasHoBecus JIx. Xapau, B. BaiiuGepra.

DnemeHTapHble (AKTOPHI (IBIKYIIHE CHUJIBI) HBOJIONUU. MyTallMOHHBIN
nporiecc. KoMOuHaTHBHass M3MEHUMBOCTh. Jlpelid) TeHoB — ciydyailiHbIe
HEHAIpaBJCHHbIE W3MEHEHHMs 4YacToT aiened B nonymsanusx. Oddexr
ocHoBatend. JIpgexm OymouirouHo2o eopaviuika. CHudCceHue 2eHemuiecKko2o
pasnoobpazus: npuuyunsl u cieocmeus. llposenenue s3¢ppexma Opeiigha 2enos 6
oonbwiux U manelx  nonyrayuax. Mwurpammu.  M3omsums  momyssuil:
reorpaguyeckas (IpocTpaHCTBEHHAs ), OMoJoThuyecKas (pEnpoyKTUBHAS).

EcrectBennbiit oTOOp — HampaBisoomui  (HakTop SBOMOIUUA. DOPMEI
€CTECTBEHHOTO  OTOOpa:  JBMXKYUIMHM, CTaOWIM3UPYIOLIUH, pa3pbIBAIOIIUI
(mm3pyntuBHbIi). [lonoBoit or6op. Bo3HMKHOBEHHE W HBOJIOLHUSA COLHAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[Ipucnoco0neHHOCTh  OpraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOIIOLHUU.
Bo3nukHoBenne — mpucrnocoOiieHuid y  opraHusmoB.  Apomopdo3sl U
uanoagantauuu. [Ipumepsl npucnocobsieHuil y opranu3mMoB: MOp(hOIOruuecKue,
¢uznonornueckue,  OuoxumMuueckue,  moBeneHdeckue.  OTHOCHUTEIBHOCTH
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm u cTpykTypa. BumooOpaszoBaHue Kak pe3yJbTar
MUKposBooIMu. M3omsius — kimoueBod (aktop BugooOpazoBanud. [lytu u
CIIOCOOBI BUI000pa30BaHUS: AJITOTIAaTPUIECKOE (reorpaduueckoe),



CUMMATPUYECKOe  (PKOJOTMYECKOE),  «MTHOBEHHOE»  (MOJUILIOUIU3AIKS,
rubpuanzanus). JJIMTeabHOCTh 3BOTIOIMOHHBIX TPOILECCOB.

Mexann3mbl GOpMUPOBAHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONMOHHOM OWONOTMM B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHus: Ouopa3zHooOpazusi. MUKPOIBOJIONMS M KOIBOJIOLMS Mapa3uTOB M UX
x03s1eB. Mexanu3mbl (OPMUPOBAHUSI YCTOMUYMBOCTH K @HTUOMOTHUKAM U CIIOCOOBI
O0pBOBI C HEH.

JdeMoHcTpanuu

[Toptpetsl: C. C. UerBepukos, 3. Maiip.

Tabmuubl 1 cxembl: «MyTanuMoHHasE H3MEHYUBOCTHY, «llomynsimonHas
CTpyKTypa Buaa», «Cxema nposiBieHus 3akoHa Xapau—BaitnOepra», «JIBmxkyine
CHJIBI 3BOJIIOLUNY, «IKOJIOTHYECcKass M30JSUs MOMYJSINA CeBaHCKOU (hopemny,
«l'eorpaduueckass UM30ISA1MA  JIMCTBEHHUIBI CHOUPCKOW U JIMCTBEHHUIIBI
naypckon», «llomynsiMOHHbIE BOJHBI YUCIEHHOCTU XUIIHUKOB U XKEPTBY», «CxeMa
JEeHCTBUSL ecTeCcTBEHHOro otbopa», «Dopmbl OOpbOBI 32 CYIIECTBOBAHUEY,
«npycTpuanbsHell MenaHu3M», «KuBble uckomaemelie», «[IokpoBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Duznonornueckue anantanuu», «lIprUcnocoOJeHHOCTh OpraHu3MoB U €€
OTHOCUTENBHOCTHY, «Kpurepuu Buna», «Buabl-aBoitHukn», «CTpyKTypa BUIa B
npupoze», «Crocobsl BumooOpa3zoBanus», «I'eorpaduueckoe BuUm000Opa3oOBaHUE
TPEX BHUIOB JaHJBIIIEH», «IDKOJOTUYECKOE BHI000pa30oBaHHE BUAOB CHHHUILY,
«ITonumiounael pacteHui», «KamyctHo-peneunblii THOPUI.

O6opynoBanue: repbapuu pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uydelia MTHIL U
3BEpeil ¢ mpuMepaMu pa3IMYHBIX NPHUCHOCOOJICHM, 4Yydesla NTUI U 3Bepe
pa3HBIX BHJOB, TepOapuu pacTeHWH ONM3KUX BHUAOB, 0OpPA30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi pabdora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0CO0€H OJHOTO
BUJIA).

Jlabopatopuass  padora  «lIpucmocobmenus  OpraHm3MOB U HX
OTHOCHTEIbHAs 11e1IeCO00Pa3HOCThY.

JlaGopaTtopnass pabGora «CpaBHEHHE BHUIOB MO MOP(HOIOrHUECKOMY
KPUTEPHUIO.

Tema 3. Makpo3BOJIIOLNS U €€ Pe3yJibTAThI

Meroasl HM3ydeHHMs Makpol3BOIOUMHU. [lall€OHTOIOrMYECKHE  METOAbI
uzydeHus oHBomouud. llepexomusie ¢GopMbl U QUIOTEHETUYECKUE  PSAJIBI
OpraHU3MOB.

buoreorpaduyeckue metonbl u3ydeHus sBojtouuu. CpaBHeHue ¢Giopel U
dbayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue ob6mactu 3emiau. Bupbi-
SHAEMUKHU U PEJIUKTHIL.



OMOpPHOIOTHYECKHE U CPAaBHUTEIHLHO-MOP(POIOTUYECKUE METOAbl U3yUCHUs
BOMIIOLMU. ['€HeTMYeCKne MEXaHW3Mbl 3BOJIIOLIMM OHTOTEHE3a M IOSBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PyauMentapusle  opraHbl W aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTUYEeCKME  METOJbl  M3YyYEHUsS]  SBOJIIOLUU.
['omonornynsie reHbl. COBpEMEHHBIE METOMABI MOCTPOEHUS (PUIOT€HEeTHYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTalluX U 3BOJIIOLUS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (TpaBuia) 3BOMIONUU. [Ipunyun cmenvl QyHKYUIL.
HeoOpatumocTs 3BoonMu. AnanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
IBOJIIOLUH.

JdemoHcTpanumn

[Toptpetsl: K. M. bap, A. O. Koanesckuii, ®. Mromnep, 3. ['ekkenb.

Tabnuupbl U cxembl: «DUIOTEHETUUECKUN DSl JIOIMIAIN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Cteronedansy,  «Punnodutey,  «CeMeHHbIE
nanopoTHUKW», «buoreorpapuueckue 30HBI 3eMian», «Jpeii) KOHTHUHEHTOBY,
«Penmukte», «HauanbHble cTaguu SMOPHUOHATBHOTO PA3BUTHUS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE H aHAJOTUYHBIE OpraHby, «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE Ha0Opbl YEJIOBEKa MW IIUMIaH3e», «l JaBHbBIE
HaIpaBJICHUS 3BOJIOLUNY, «OO0IIMe 3aKOHOMEPHOCTH HBOJTIOLIUN.

O6opynoBanue: KOJUICKIIUU, TepOapuu, MYJSDKH HCKOMAaeMbIX OCTAaTKOB
OPraHU3MOB, MYJISIKM TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

JlaGopaTopnasi pab6ora "M3yuenwe apomopdo30B U uaMOAdANTALUN Y
pacTeHUi U )KUBOTHBIX"

Tema 4. IlpoucxokaeHue U pa3BuTHe JKM3HU Ha 3emJie

HaydHble TUMoOTE3bl MNPOUCXOXKIEHUS >KU3HM Ha 3emie. AOuUoOreHe3 u
naHcrepmusi. [JloHayuHble peACTaBlICHUsS O 3aPOKJICHUU JKU3HU (KPEAlMOHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apOXKICHUS )KU3HU U €€ onpoBepxkeHue onbiraMu .
Penu, JI. Cnamnannanu, JI. [Tactepa. [Iponcxoxaenne sKu3HA U aCTPOOHOIIOTHS.

OcCHOBHBIE JTallbl HEOPTaHUYECKOU SBOJIIOLUH. [Inanerapnas
(reonmoruueckas) SBOJIOINUA. XHUMHUYECKas dBOJIONUSA. AOUOTEHHBIH CHHTE3
OopraHnueckux BemecTtB u3 Heopranudeckux. Ombir C. Mummepa u I'. FOpm.
OOpazoBanue mnosmMepoB U3 MoHomepoB. Koarepsartnas rumoresa A. W.
OmnapuHa, runoTe3a nepBuyHoro OynpoHa J[>x. XonaeitHa, reHeTHuecKasi TUIoTe3a
I'. Ménnepa. PubGozumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbGepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.



HUctopust 3emnm u Meroabl €€ wu3ydeHus. lckomaemble OpraHuuecKue
octatku. ['eoxpononorus u e€ wmeroabl. OrTHocutenbHass u aOCONIOTHAs
reoxpoHosiorus. ['eoxpoHonornyeckas mKaga: 30Hbl, 3pbl, IEPUOIBI, ITIOXH.

HavanpHble 53Tanbl OpraHMyYecKo HBONOUMH. [losSBIEHHME W HIBONHOLHUS
NEPBBIX KJIETOK. DBOMIONUA MeTaboian3Ma. BO3HMKHOBEHHE TMEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKM KaK aHAJIOT MEPBBIX HA 3eMJjie COOOIIECTB.
CrpomatonuTtsl. [IpokapruOTHl U 3yKapHOTHI.

[Tpoucxoxaenue 3ykapuoT (CuMOUOreHes). IBONIOIMOHHOE MPOUCXOKIECHUE
BUpPYCOB. lIponcxokaeHne MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUHE
OCHOBHBIX I'PyIII MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE 3Tambl ABOJIIOLMU BBICHIUX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pacrennii. Bpixony pacremun Ha cymy. IlosBneHue CHOpPOBBIX pacTeHUM H
3aBoeBaHME UMM cymu. CeMeHHble pacTeHus. [IpoMCXOKIeHHE IBETKOBBIX
paCTECHUH.

OCHOBHBIE 3Talbl 3BOJIOIHUHM KXUBOTHOrO Mupa. OcHOBHbIE apoMoOp¢o3bI
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TumoB. [lepBbie XOopa0BbI€ KUBOTHBIE. JKU3HB B BOZAE. DBOJIOLHS O3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwinil. [IpoucxoxaeHue MICKONUTAIOINIMX U
ntul. [lpuHuun xmouyeBoro apomopdosa. OcBoeHHe O€CMO3BOHOYHBIMU U
MIO3BOHOYHBIMHU KUBOTHBIMH CYLIH.

PasButre xu3HM Ha 3emie MO 3paM W IEpUOJaM: apXei, MpOTEPO30H,
najgeo3oM, Me3030M, KkahWHo3oM. OOmas XapakTepucThka KiIuMmaTa U
reoJIOTMYECKUX IporeccoB. llosiBieHHE M pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3zoBaHue: €ro ycliOBUs U BIMSHUE HA Fa30BbIM COCTaB aTMOC(EpHI.

MaccoBele BBIMUPaHHUS — 3KOJIOTMYECKUE KPU3HUCHI mpouuioro. IIpuumuel u
CJEICTBUSl MAacCOBBIX BbIMUpaHUW. COBpEMEHHBIA 3KOJOTMYECKHA KPHU3HUC, €ro
ocobenHoctH. [Ipobaema coxpaneHus 6nopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccudukauu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHE TPyl OPTaHU3MOB.

JdemoHcTpanumn

[Toptpetsi: @. Penu, JI. Cnamnanuany, JI. Tlactep, 1. . Meunukos, A. U.
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmuiel u cxembl: «CxeMma omnbita @. Penny», «Cxema onwita JI. [Tactepa mo
U3YUYEHUIO CaMO3apOoxAeHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. IOpuy,
«JTanbpl  HEOPraHMYECKOW  3BOMOLMKM»,  «['€oXpoHOJOrMyeckas  MIKaJIay,
«HauanpHble 3Tarnbl OpraHUYecKkoi 3BoOMIOLIUNY», «CXxema 00pa3oBaHUsI IYKapHUOT
nyTéM cumoOuoreHeza», «CucremMa XKuUBOM HpUpoAbD», «CTpoeHUEe BHpYyCay,
«Apomopdosbl  pacrenuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCIN,
«MHoroksierounsle  Bogopocim», «Mxwu», «llamopotHukm», «l'oocemeHHbIe



pactenusi», «Opranbl ILBETKOBBIX pacTeHUi», «(Cxema pa3BUTUA KUBOTHOTO
Mupa», «Apomopho3bl KHUBOTHBIX», «lIpocteitmuey, «KumedHomnomnocTabiey,
«Ilmockue YEepBU», «YneHuCTOHOTHEY, «PBIOBIY, «3EeMHOBOIHBICY,
«IIpecmbikaromuecs», «lItuuspy, «Mnekonuraromue», «Pa3Buthe Xu3HU B
apXeucKkou spey», «Pa3BuTue KU3HU B IPOTEPO3OMCKOU 3pe», «Pa3BUTHE KU3HU B
MAJIC030MCKOMN 3pe», «Pa3BuThe KU3HU B ME3030MCKOMN 3pey, «Pa3BuTHE KU3HU B
KaHO30MCKOM 3pey, «CoBpeMeHHas CUCTEMa OPraHUnYECKOI0 MUPay.

O6opynoBanue: repObapuu pacTeHU pa3IUYHBIX OTAEJOB, KOJUIEKIIUU
HAaCEKOMBIX, BJIAKHBIE NIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UTJIOKOKHUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yydyena MTHI U 3BEpEW,
KOJUICKIIUM OKAaMEHEJIOCTEN, MOJIE3HBIX MCKOMAEMbIX, MYJSIKA OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sa0oparopHas padora «MoaenuMpoBaHUE — ONBITOB
Munnepa—tOpu 1o u3ydeHuro abMOreHHOro CUHTE3a OPraHUuYeCKUX COEAMHEHUH B
NEPBUYHOI aTMochepe».

JlabopatopHasi padora «/I3ydyeHHe M ONHCAHME HCKONAEMBIX OCTaTKOB
JPEBHUX OPTAaHU3MOB).

IIpakTnueckass padora «l3yueHne OCOOCHHOCTEH CTPOCHHUSI PaCTECHHM
Pa3HBIX OTAEIOBY.

IIpakTnyeckas padora «3yyeHue oCOOEHHOCTEN CTPOEHUs MMO3BOHOYHBIX
KUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Pa3nensl u 3agaun aHTPONOJIOTUH. METO/IbI aHTPONOJIOTHH.

CraHoBJIIEHHE TPEACTABICHUN O IMPOUCXOXKICHUM 4YeJIOBEKa. PennrunosHeie
BO33peHUs. COBpEMEHHbIC HAYYHBIE TEOPUH.

Cx0ACcTBO yenoBeKa ¢ KUBOTHbIMU. CHCTEMAaTUYECKOE MOJI0KEHUE YETIOBEKa.
CBugerenpcTBa  CXOACTBA  YEJNOBEKAa C  JKUBOTHBIMU:  CPaBHHUTEIIBHO-
MOpGhOIOTHYECKHE, AMOPHOJIOTHYECKHE, bU31M0I0r0-OMOXUMHUUECKHE,
noBesieHueckue. OTanyus 4elnoBeKka OT KUBOTHBIX. [IpsIMOXOKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CHUCTEMBI.

JBrwxyuie cwibl ((pakTopsl) aHTpOIOreHe3a: OUOJI0oTUYeCKue, COlMalibHbIC.
CooTHoleHHEe OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOMIOTEHESE.

OcCHOBHBIE CTaJMM AHTPOIOreHe3a. PaHHHME 4YenoBeKOOOpa3HbIE 00€3bsSHBI
(TPOKOHCYIIBI) U paHHHUE MOHTH]IBI — OOIIHE MPEAKU YeTOBEKOOOPa3HBIX 00€3bsH U
Jr0ied. ABCTPAJIONIMTEKU — JIBYHOTHE MPEJKHU JIIoAeH. UelIoBEK yMeEIblil, NepBbIe
M3TOTOBIICHUS] OPYAUM Tpyla. YenoBeK NPAMOXOMSAIIMN U MEPBBIM BBIXOJ JIOACH
3a npenensl  Adpuku. UYenoBek reigenpOeprckuii — - 0oOMMM  MPEIoK
HEaHIEPTaJIbCKOT0 YEJIOBEKA U YEJIOBEKA Pa3yMHOr0. UYeloBeK HeaHAEepTAIbCKUAN



KakK BHJI JIIOJIEM XOJOAHOIO KJIMMara. YeJlloBEK pa3yMHBbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4YENOBEK, OCBOEGHHME KOHTHHEHTOB 3a mpenaenamMu AQpUKH.
[TaneoreneTrka u najeoreHOMUKA.

DBOJIIOLIMST COBPEMEHHOTO ueNoBeKa. EcTecTBEeHHBIM OTOOpP B MOMYJISLUSIX
yesioBeka. MyTanuoHHbIN mpouecc U noauMopdusM. [lomynsiroHHbIE BOJHBI,
nperid reHoB, murpanus U «3G@PeKT ocHOBATENS» B MOMYNALUIX COBPEMEHHOTO
YEJI0BEKa.

Uenoseueckue pacel. [loHstne o pace. bonbmme pacel: €BpONEOUIHAs
(eBpaswmiickasi),  aBCTpajio-HETpouJHAs  (PKBATOpUaAlIbHAs),  MOHTOJOUIHAS
(a3maTcko-amMepuKaHckasi). Bpemss u myTu pacceiieHHsl 4YeJOBEKa IO IJIaHETE.
EnunctBo  dyenoBeuecknx — pac.  HaydHas  HECOCTOSTENBHOCTH  pacu3Ma.
[Tpucnoco0aeHHOCTh 4YeNOoBeKa K pa3HbIM YCIOBUSIM OKPYXAlOIIeH Cpeibl.
Bnusitaue reorpaduueckoit cpenbl u  apedida reHoB Ha MOPQOJIOTHIO U
(bU3HO0JIOTHIO YeTIOBEKa.

MexauciuminHapaple  MeToabl B (usmdeckodt  (OMOJIOTHYECKOM)
AHTPOIOJIOTMM.  OBOJIOLHMOHHAsA  aHTPOINOJIOTMST W MaJIEOAHTPOIOJIOTUS
YEJIOBEUECKUX NOMyJsUui. bruocoluaibHble MCCIIEI0BAaHUS NPHUPOABI YEJIOBEKA.
HccnenoBanre K03BOTIOLMHI OUOJIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toptpetsr: Y. {apBun, JI. JIuku, . 4. Pornnckuii, M. M. I'epacumos.

Tabmuibl u cxembl: «MeTobl aHTPOTIONIOTUNY, «[ OJTOBHOW MO3T YeloBEKay,
«YenoBekooOpa3Hbie 00€3bsHbI», «CKeNeT 4YeloBeKa M CKeJleT IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MBbIY, «JIBHXKyLIHME CHIIBI AHTPOIIOTE€HE3A», « DBOJOLHUOHHOE
IpEBO  YeENOBEKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuii yenoBek» «Heannaepranbusy, « KpoMaHbOHUBD,
«IIpenku yenoBekay, «ITarnbl SBOJIOUU YEJIOBEKA», «Packl UeloBeKay.

O6opynoBaHue: MyJSDKM — OKaMEHEJIOCTeH, MPEeAMETOB MaTepuaIbHOM
KyJbTYpbl ~TPEAKOB 4YejloBeka, penpoaykiuu (portorpadum) KapTuH C
MU(DOJIIOTUYECKUMU U OHOJCHCKUMHU CIO)KETaMU TPOUCXOXKICHHUS YEJIOBEKa,
¢dotorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeIIOBEKa, MOJICIb
yeperna 4eJOBeKa M 4Yepena IIMMIAaH3€, MOJENb KHUCTH YEJIOBEKa M KHUCTU
HIMMITIaH3€, MOJENH TOPCa MPEAKOB YEIIOBEKA.

JlaGopaTopHasi padora «l3yueHne o0COOEHHOCTEH CTpPOEHHUS CKeJeTa
YEJI0BEKA, CBSA3AHHBIX C MPSIMOXOXKICHUEM).

IIpakTnyeckas padora «/3ydyeHne 3K0JI0rMYECKUX aJanTalui YeIOBEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aHMOOTHOIIEHHUSIX OPraHM3MOB H
HATOPraHU3MEHHbIX CUCTEM € OKPY:KAKLIeH cpeaou



3apoxxeHue u pa3Butue skonoruu B Tpyaax A. I'ymbonsara, K. @. Pynse,
H. A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaun
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAYKAMH.

Metonbl 3kosoruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHU:
npupoAHble W JiabopaTtopHble. MoJenupoBaHre B HKOJOTUU. MOHUTOPHUHT
OKPYKaIOIIEH CPebl: JTOKATBHBIN, PETHOHATBHBIN U TII00ATHHBIN.

3HayeHUE OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOe
MHUPOBO33PEHUE KAaK OCHOBA CBS3CH YEJIOBEYECTBA C mMpupomor. PopMHUpOBaHUE
HKOJIOTHYECKOMN KYJIbTYpPbI U SKOJOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JdeMoHcTpanuu

[Toptpetsr: A. I'ym6ombar, K. ®@. Pynee, H. A. Ceseprio, D. ['ekkens, A.
Tencnu, B. H. Cykaués.

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

Tema 7. Opranusmsbl 1 cpea 0OOMTaAHUS

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
IKOJIOTUYECKUX (HAaKTOPOB: abMoTHUECKUEe, OMOTHYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JeHCTBUA 3Kosiornueckux ¢akropos. IIpaBuno munumyma (K.
[lnpenrens, 0. JIubux). TonmepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpPTraHU3MBI.

Abuotnyeckue ¢akropbl. CBeT Kak sKonoruueckuin akrop. [eiictBue
Pa3HBIX YYAaCTKOB COJHEYHOI'O CIIEKTpa Ha OPTraHU3Mbl. JKOJIOTUYECKHE TPYTIIBI
pacTeHUil M >KUBOTHBIX II0 OTHOWIIEHWIO K cBeTy. CHUrHajibHass poJib CBETA.
DOTONEPUOIU3M.

Temnepatypa kak 3kojorumueckuii Qaxrtop. JlelicTBue TemmepaTypsl Ha
opranu3Mmbl. [10MKHIOTEPMHBIE 1 TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocth kak sxosiormyeckuii dakrtop. IlpucrnocobneHuss pacTteHuil K
HoJIIepKaHUI0 BoJgHOrO OanaHca. Knmaccudukanus pacTeHH! 1O OTHOIICHUIO K
Boje. [Ipucnoco6nenns KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXHUMA.

Cpenbl oOWTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
IyOMHHAsE  MOAMNOYBEHHAsl,  BHYTpUOpraHu3MeHHas.  DPU3UKO-XUMUYECKUE
0COOEHHOCTH cpea oOuTaHus opraHu3moB. llpucnocoOiieHus OpraHu3MOB K
YKU3HH B Pa3HbIX Cpellax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE pPUTMBL. CyTOUYHBIE U
roJMYHble PUTMBL. [IpUCIIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie @Qopmbl opranu3MoB. [loHsiTue O JKHU3HEHHOW (Qopme.
XKuznennole PopMbI pacTEHUM: AepeBbs, KyCTAPHUKU, KYCTAPHUIKU, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHbIE (OPMBI >KHUBOTHBIX: THUAPOOHOHTHI,
re00OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue (bakTopsI. Bunet  OMOTHMYECKMX ~— B3aMMOJICHCTBUIL:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMOUO03 U ero gopmel. [lapazutusm, koomnepanus,
MyTyaJIn3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxjaeOHn4YecTBO). Herpoduueckue
B3aUMOJICUCTBUS  (Tomuyeckue, (Qopuyeckue, adbpuueckue). 3HAYCHUE
OMOTUYECKUX B3aUMOJICHCTBUN Il CYIIECTBOBAHUS OPraHU3MOB B cCpelie
obutanus. [I[pyuHIIMT KOHKYPEHTHOTO UCKIIFOUCHUSI.

JdeMoHcTpanuu

Tabmuubl U cxembl: «Ikonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEeIIOKpOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE 3KUBOTHBIEY», «DU3MOIOTHUECKHE aJanTaluu
KUBOTHBIX», «Cpenbpl o0OMTaHUS OpraHu3MoB», «buonornueckue pUTMBIY,
«Kuznennole  Gopmbl  pactenmity, <« KuzHeHHbIe  (OPMBI  KHUBOTHBIXY,
«IKOoCHCTEMA MIMPOKOJIUCTBEHHOIO Jieca», « IKOCUCTEMa XBOMHOrO Jsecay, «llenu
NUTaHUs», «XulHudecTBoy», «llapasutusm», «Konkypenuus», «CumoOunosy,
«KommeHcanmzmy.

O6opynoBanue: repbdapud pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO PAa3IUYHBIX SKOJOTHYECKUX (PAKTOPOB, TepOapuu CBETOMHOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOWBBIC, TCHEIIOOWBBIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHUS, repOapuu U KOJUICKITUU TEIJIOTIOOUBHIX,
3UMOCTOMKHNX, MOPO30yCTOMUMBBIX PACTCHMM, Uydena NTHUIl U 3Bepei, repdapuu
pacTeHuii, OTHOCAIIUXCA K rurpodurtam, kcepoduraM, Me3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJJICKIIMN KUBOTHBIX, OOUTAIOMINX B Pa3HbIX Cpelax,
repOapuu W KOJUICKIIMM PACTeHWW U SKUBOTHBIX, OOJAJAIONIMX YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHUSIM YCIOBUW KU3HM, repObapuu u
KOJUICKIIMM PACTEHUN U >KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUYaCTBYIOIIUX B Pa3IMUHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlabopaTtopnasi padora «BpIsiBIEHHE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO CBETAY.

JlabopaTtopnasi padora «BrisiBIeHHE MNPUCTOCOOJICHUI OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

JlaGopaTopHnas padora «/3ydeHune 3KOJOTHUECKUX afanTaluid YeI0BEKay

«M3yueHne METOI0OB AKOJIOTHUYECKUX UCCIEN0BAHUI

Tema 8. Ixos10rvsi BUAOB U MOMYJIAUI

DKOJIOTUYECKUE  XApaKTEpPUCTHUKA  MOMYJIALIUH. [lomymsinuss ~ Kak
ounonornyeckas cucrema. Poib HEOTHOPOAHOCTU Cpenbl, GU3HMIECKUX OaphepoB U



ocoOeHHOCTel Onomoruu BUI0B B (DOPMUPOBAHUU TPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeIW MOMYJSIUUA: YHUCIEHHOCTh, IUIOTHOCTb,
BO3pacTHasi M TOJIOBAasl CTPYKTypa, POKIAEMOCTb, HPHUPOCT, TEMI POCTa,
CMEpPTHOCTb, MUTPALIUS.

DKoyoruyeckas CTpykrypa nomnyiasund. OUueHKa YMCIEHHOCTH TOMYJISLIMH.
JuHamuka nmomyisiuuu U e€ peryisiiusa. buoTudeckuil MOTEHIMAN MOIMYJISIIHH.
MopaenupoBaHve TUHAMUKH ToNyJsaiuu. KpuBbie pocTa YUCICHHOCTH MOMYJISILIUY.
KpuBble BbDKMBaHUA. Perynsiius YUCICHHOCTH MOMYJALMMA: posib (PaKkTopoB,
3aBUCAIIUX U HE 3aBUCAILIUX OT IJIOTHOCTH. DKOJIOTUYECKUE CTPATeruu BUIOB (T- U
K-cTparerun).

[Tonsitue 00 sKojOTMYECKON HUIIE BUaa. MecrtooOutanue. MHOTOMEpHas
Mozenb dkosormdeckon HumM Jx.M. Xatumncona. Pa3zmepsl 3kosormyeckon
Huu. [loTeHnManbHas U peaaTu30BaHHasl HUILLIN.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. BuIbl M HX >KU3HEHHBIC
CTpaTeruu. JKOJIOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TOBEJCHUSI U MUTpaluMid KUBOTHBIX. buosnormyeckue
WHBAa3UM YYKEPOJIHBIX BUJIOB.

JdeMoHcTpauuu

[Toptper: x. M. XaT4yuHCOH.

Tabmumbl u  cxembl: «ODKOJOTHYECKHE XaPAKTEPUCTHKU TOMYJISIAN,
«IIpocTpaHcTBEeHHast  CTpyKTypa mnomyiasiquu», «Bo3pacTHble  mHpamMuabl
nonyysiumn», «CKOpOCTh  3aceleHusi [OBEPXHOCTU 3EMJIM  Pa3InYHbIMU
opranuszmMammn», «Mogueins 3kosorndeckor Humum J[x. M. XarunHconay.

Ob6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUU KUBOTHBIX.

Jlabopatopnasi padora  «IIpucnocoOnenust CceMsH  pacTeHHd K
PACCETICHUION.

Tema 9. Ikos10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsizu Mexuay
OopraHu3Mamu B OMOIICHO3E.

Okocucrtema kak oTkpbiTas cucrema (A. JIx. Tencnn). OyHKIIMOHAIbHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTHI, PEHYLECHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJIOKU
skocucteM. [10uBbI U Wbl B 3KOcHCTEMax. KpyroBopoT BEHIECTB U ITOTOK 3HEPTUU
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeauW  dBKOCUCTEMbl. buoMacca W OpoayKIHS.
DKOJIOTMUECKHE MUPAMUJIbI Unucell, OMOMacChl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIC BO3JCHCTBUS Ha



cykneccun. KnmmmakcHoe coobmectBo. bropasnoobpasue u moaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYNBOCTH COOOITIECTB.

[Tpupoaabie IKOCUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKocucmemvl Mopel u
oKeanos. Ixocucmemvl MyHOp, 1€CO8, cmenell, NyCmblHb.

AHTpONOreHHbIE HJKOCUCTEMBI. ArposkocucTteMa. ArpoieHo3. Pasznuuus
MEXIy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU 3KOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [opozckas
bnopa u ¢dayna. CuHaHTpomuzalus TropoJickol ¢ayHbl. buosorudeckoe u
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocucteMax. Ponb kackadHoeo s¢ghghexkma u 6uU008-20udpuxamopos (Kuouesvix
61008) 8 pyHKyuonuposanuu sxocucmem. IlepeHOC PHEPTUU U BEIICCTB MEKIY
CMEXKHBIMU DKOCUCTEMAMU. Y CTOMYMBOCTb OPTaHU3MOB, IOIYJISALUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPONIOTE€HHBIX BO3/ICUCTBHIA.

Mexanuzmoi go30elicmeust  30a2pA3HeHUUl  PA3HbIX Munos Ha
CYOOP2AHUIMEHHOM, OPSAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSIX,
OCHOBbl ~ IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCEUAL.
MeTo1070THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOT€HHBIX YKOCUCTEM.

JdeMoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmumpt  u cxembl:  «CTpykTypa  OuoueHo3a»,  «IDKocHCcTeMa

IIMPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTrO jeca», «DyHKIIMOHAIBHBIC
TPYNIIBl OPTaHU3MOB B 3KocucTeMe», «KpyroBopoT BEIIECTB B JKOCHCTEMEY,
«enu nutanus (macTOUIIHAS, ACTPUTHAS)», « IKOJIOTHUECKAst TUPAMHJIA YHUCET,
«IJKonorudeckas mupamuia OMOMacChl», «IKOJIOTHUECKass MUpaMUa SHEPTUNY,
«O06pazoBanue 6osotay, «llepBuunas cykieccus», «BoccTaHOBIICHHE Jieca MOCTe
noxapa», «9Kocucrema o3epa», «ArpoueHos3», «KpyroBopor BelecTB U MOTOK
SHEPTUH B arporeHosey, «IIpumepsl ypooIKoCHCTEMY.

O6opynoBanue: repbapun pacTeHUN, KOJUICKIIMYA HACEKOMBIX, Uydelia IMTHII 1
3Bepeid, repbapuu KyJIbTypHBIX M TUKOPACTYIIUX PACTECHUH, aKBApUYyM KaK MOJIEIb
KOCHCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOoo3KOCHCTEMBIY.

JlaGopaTopnass paGora «lI3yueHue pa3zHOOOpa3wsi MENKHX ITOYBCHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

«M3yueHnne u onucanue ypooIKOCUCTEMBD»."

IKCKYpcUsi «IKCKYpCHs B TUIMYHBIN OnoreoieHo3 (B ayOpaBy, Oepe3HsK,
eJIbHUK, Ha CYXOJIOJIbHBIM UM TIOMMEHHBIN JIYT, 03€P0, O0I0TO)».

IKCKypeusi «IDKCKYpCHs B arpodKOCHCTeMy (Ha TMOJe WIA B TEIUTHIHOE
XO3MCTBO)».



Tema 10. buocdepa — rnodanbHas IKOCHCTEMA

buocdepa — oOmeruranerapuas oOosouka 3emiid, TA€ CYMECTBYET WA
CyILIECTBOBaJIa >KU3Hb. Pa3BuTHe mpencrasieHuit o buocdepe B Tpynax . 3rocca.
VYuenue B. U. BepHajckoro o 6uochepe. Obnactu 6mocdeps! u e€ cocran. JKupoe
BeIeCTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH cyliecTBOBaHus Ouocdepsl. OcodeHHOCTH Onochepsl Kak
rI100anpHOM 3KOCHCTeMBI. JlMHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE LUKIbI (yriepoaa, a3oTa). PUTMHUYHOCTD sIBIIEHUM
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [loHsTHe o Onmome. OCHOBHBIE OHWOMBI CYIIIH:
TyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MTUPOKOJIUCTBEHHBIE Jieca, CTeTH, CAaBaHHBI,
MyCTBIHU, TPOMTMYECKHUE JIeCa, BRICOKOTOPhs. Kiumart, pacTUTENIbHBIN U )KUBOTHBIN
MHUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KHBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
ouochepHbIx QyHKIUHA.

JdemoHcTpanumn

[Toptpetsi: B. U. Bepnaackuii, 3. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azoTa B HNpUpOE»,
«KpyroBopoT yriepona B npupozae», «KpyroBopoT Kuciopojga B HpUPOIEY,
«KpyroBopoT Boabl B mpupoje», «OCHOBHbIE OMOMBI Cyminy, «KnummaTudeckue
nosica 3emsn», «TyHnapay», «Taitray, «Cmemannbiii jgecy», «IIIupokoIMCTBEHHBIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponndeckuil gecy.

Oo6opynoBanue: repdapun pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:xa0OIIas cpeaa

DKOJIOTUYECKHEe KPHW3UChl W WX NPUYMHBL. BosmelicTBue dYenoBeka Ha
onochepy. 3arps3HeHue BO3AyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HEHUE
BoAHOU cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienune mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue Kiumara.

AHTpPONOreHHOE BO3JEHCTBUE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO U JXKUBOTHOTO Mupa. OCHOBHBIC MPUHIIMAIBI OXPAHBI MPUPOIHIL.
Kpacusie xuHuru. Oco0o oxpansiemble mpupoansie Tteppuropun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKHU.

OCHOBHBIE TPHUHIIMIBI YCTOMYMBOTO Pa3BUTHUSI YEJIOBEYECTBA U MPUPOJIBI.
PanponanbHoe  MPUPOAOIOJIB30BAHHE M COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpasust 3emumm. OOmue 3aKOHOMEPHOCTH TI00ATBHBIX 3KOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TOCIECTBU.

Pa3BuTe METOJOB MOHUTOPHUHIA pa3BUTUS OMACHBIX TEXHOTE€HHBIX
npouieccoB. CucmemHvlie uUccre0o8anus nepexooa K pecypcocbepezarowjei u
KOHKYPEHMOCNOCoOHOt dHepeemuke. buonoeuueckoe pasnoobpasue u 6uopecypchoi.



Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
ungopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U IKkocucmem. OcHoGbl
aKopeadburumayuy dKocucmem U cnocob6oe 060pbOLI ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyus MopcKux u Ha3eMHvIX IKOCUCHEM.

JdeMoHcTpanuu

Tabmuubr w  cxembl:  «3arps3HeHue  aTtMocdepbl»,  «3arps3HeHue
ruapocdeprl», «3arps3HeHue mnouBbl», «l[lapaukoBbii 3pdexT», «Ocobo
OXpaHsieMbl€ IPUPOIHBIE TEPPUTOPUMY, «MOJENH yIPaBIsIEMOro MUPay.
Ob6opynoBanue: ¢doTorpaguu OXpaHsSEMbIX pPACTeHUM M KUBOTHBIX KpacHol
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH perroHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOyJarouMucs MporpaMM CpeiHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METAaNpPEIMETHBIE U MIPEIMETHBIE.

B cTpyKkType TUYHOCTHBIX PE3yIbTaTOB OCBOSHUS MPOTPAMMBI IO OMOJIOTUA
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE. OCO3HAHKME O0YJaIONUMUCS POCCUUCKON
IPAXKIAaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOONpPEACNICHUIO, Haluuyue momugayuu K OOy4eHUIO  OHOJIOTHH,
yeleHanpaesienHoe paseumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KITFOUEBBIX I[CHHOCTEM W HMCTOPUYECKUX TPATUIIMNA Pa3BUTHS OHOJOTHYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
JNEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMA ~YCTAHOBKAMH, IPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  O0pa3oOBaHUsA, Haauyue  HNPABOCO3HAHUS  DKOJOTHYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KHU3HEHHBIE TJIaHbI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI TI0O OMOJIOTHH JTOCTUTAIOTCS
B CJMHCTBE YYEOHOW M BOCIUTATEIBHON [EATEIbHOCTH B COOTBETCTBUHU C
TPAAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, HICTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, MPUHATHIMU B OOILIECTBE MpaBUJIAMU U HOPMaMu
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIlECCaM CaMOTO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JHUYHOCTH, NATPUOTHU3MA U
YBaKEHHS K 3aKOHY U IMPABOIOPSIKY, YECJTOBEKY TpyJa U CTapiieMy MOKOJICHUIO,
B3aMMHOTO YBa)KECHHsSI, OCPEKHOrO OTHOIIEHUS K KYJbTYPHOMY HAcCleIUui0 U
TPAAUIIUSIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickor denepauuu, MpUposie U
OKpYXKarolen cpeae.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus»
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIINXCsl pyKOBOACTBOBATHCS
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UIMEN JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlW, TIO3UTUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OTIBITa U OTBITA JEATECILHOCTH B TMPOIECCE peaM3allii OCHOBHBIX HAmpaBICHUN
BOCIIUTATEIHLHOM ESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUITMH 00YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIECTRA;

OCO3HaHUE CBOMX KOHCTHUTYLMOHHBIX IpaB MU OOS3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEITEIBHOCTH MPH CO3JAaHUU
y4EOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M MO3HABATENIbHBIX 3a]a4, BBITOJHECHUH
OMOJIOTHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsITh COOCTBEHHYIO TO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHHE YYHMTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ pa3HbIMU yOEXKACHUSAMH, KyJIbTYPHBIMU LIEHHOCTSIMHU U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHbIX, TO3HABAaTEJIbHBIX M HCCJIEAOBATENBLCKUX 3a7a4y, YBAXKHUTEIbHOIO
OTHOIICHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXXJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPKaHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTHU3MA, YBAXKEHHsS K CBOEMY HapOJly, YyBCTBa OTBETCTBEHHOCTH INEPE]
Ponnuou, ropmoctu 3a cBOM Kpal, CBOWO PoauHy, CBOM SA3BIK M KYJBTYpY,
IIPOIIUIOE M HACTOSIIEE MHOTOHAIMOHAJIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLICHHWE K MPUPOJAHOMY HACIEAUIO U MaMATHUKAM ITPUPOJIBI,
JNOCTHXKEHHSIM Poccrun B HayKe, HCKYyCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAaHOBIIEHUE H
pa3BUTHE OWOJOTWMU, MOHUMAHUS 3HAYEHHs OMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3anute OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllMI0 U TPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUS LIEHHOCTEH CEMEWHOM JKU3HHU B COOTBETCTBHHM C
TpaguuusamMu Haponos Poccun;

4) 3¢TeTU4eCKOT0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUN;

MNOHMMAHHUE YMOIIMOHATBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;



TFOTOBHOCTh K CAMOBBIPAXXEHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (OPMHPOBAHMUA KYJILTYPbl 310POBbS H
IMOLUUOHAIBHOIO 0J1ar0MOTyYHs:

NOHMMAaHUE W peaju3alus 300poBOro u 0Oe3omacHOro oOpa3a KHU3HU
(310poBO€  THUTaHHWE, COOJIOJEHHME TUTHEHUYECKUX TPaBHUJI U HOPM,
cOAIaHCUPOBAHHBIM PEXUM 3aHATUH M OTHbIXa, peryjsipHas (¢uznueckas
aKTUBHOCTH), OEpPEHKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (DM3UUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHUE 1EHHOCTH TPAaBWJI HHJMBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30I1acHOT0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHE TOCTEACTBUM W HEMPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHus
aJIKOT0JIsI, HAPKOTUKOB, KYpeHUS1);

6) TpPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTD K TPY/y, OCO3HaHHE IIEHHOCTU MacTepCTBa, TPY101t00ue;

FOTOBHOCTb K AKTUBHOM JEATEIBHOCTA TEXHOJOTUYECKOW M COLUUAIBHOMN
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, TJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATH TAKYIO JI€SITEIbHOCTD;

MHTEpEC K pa3iuyHbIM cdepam npodhecCuOHATbHOU JeATEeIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccun U peaTr30BBIBATH
COOCTBEHHBIE KU3HECHHBIC IIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
NPOTSKEHUU BCEH JKU3HMU;

7) 3KOJIOTHYECKOT0 BOCIIUTAHMS S

IKOJIOTUYECKU IEIeCO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
KU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE YPOBHS 3KOJOTMYECKOM KYyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB UM OLIGHKM MX BO3MOXHBIX TIOCJIEACTBUN s
OKPYXaroUen Cpebl;

OCO3HaHHE TJIO00ATBHOTO XapaKTepa SKOJIOTMYECKHUX MpoOJieM W MyTed HX
pELICHMS;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU H3YyYEHUU OUOJIOTUU
3HAHUSI W YMEHUSA TMpU pEUIeHUH NpoOJeM, CBA3aHHBIX C PalUOHAIbHBIM
IPUPOAOIOIb30BaHUEM  (COONIOAEHME  TpaBUI  NOBEACHUS B  MPUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B HSKOCHUCTEMAax, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);

aKTUBHOE HENpUsITHE JEHCTBUN, NPUHOCAIIUX Bpel  OKpYKaIOIIeH
OPUPOIHON cpelie, YMEHHE MPOrHO3UPOBATh HEOJArONpUATHBIE SKOJOTUYECKUE
NOCIIEACTBUSI IPEANPUHUMACMBIX IEHCTBUH U MPEAOTBPAILATh UX;



HaJIM4HUE PA3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEATEIIbHOCTH DKOJIOTUYECKON HaIlpaBJIEHHOCTH, yMEHUS
PYKOBOACTBOBATbCA MMM B IIO3HABAaTEJIIbHOW, KOMMYHMKATHBHOM M COLMAIIBHOU
IIPAaKTHUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKON JIESTEIBHOCTH dKOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOILECTBEHHOM NMPAKTHUKU, OCHOBAHHOI'O Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYyJBTYPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu(pUuKy OHONOTHMH KakK HayKH, OCO3HaHUS €€ poiu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU ILIEJIOCTHOTO
IPEJCTaBICHUsS. 00 OKPYXAIOUIEM MHUpPE KaK O €IMHCTBE IMPHUPOAbI, YEJIOBEKA U
oOmiecTBa, B TO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIIEHUH MpodiieM
COXPAHEHMS IIPUPOJIHOIO PAaBHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JAJiIi COBPEMEHHOW IMBHIIM3AIINU:
oOecrie4eHNs: HOBOT'O YPOBHSI Pa3BUTHS MEIUIMHBI, CO3AAHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBbl  Pa3BUTUS
YeJI0BEYECTBAa, MOUCKA MyTeH BBIXOJA U3 III00ANBHBIX HKOJIOTHYECKUX MPOOIEM U
ofOecrieueHHss  Mmepexoja K  yCTOMYMBOMY — pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpcOB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMYECKMX 3HAHUW B LEJAX
MOBBIIICHUSI OO0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUIMOHAJIBHOM I'PaMOTHOCTH OOydarommxcs, GopMupyemoi
IIPU U3Y4EHUH OUOJIOTUHY;

IIOHUMAaHUE CYLIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMmble 3HaHHsS MJi1 aHalu3a Hu
OOBSICHEHUS ABJICHUN OKPYXKAIOLIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHI,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HAa OCHOBE HAy4HbIX (AKTOB HU
MMEIOIINXCS JaHHBIX C LEJBI0 TIOJIYYEHMs] TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OWMOJIOTMUYECKHUE 3HAHUS Ui
peleHust npo6JieM B peajbHbIX KU3HEHHBIX CUTYalIUAX;

OCO3HAaHME LIEHHOCTH HAyYHOU JEATEIIbHOCTH, TOTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO JEATEIBbHOCTh HHINBUIYAIBHO U B IPYIIIIE;

FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HaHMW MO OWOJIOTUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHMS ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAuMMble i (OPMHPOBAHUS MHUPOBO33PEHUS OOyUYaIOMIMXCA
MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATHUSA, OTPaXKaIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHCIU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpOoliecc,
cucTeMa, HayuHbIM (DaKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UccleloBaHue,  HaONIOJIeHHe,  M3MEpPEHUEe,  OSKCIEPUMEHT U JIpyrue);
YHUBEpCAIbHBIC Y4eOHBIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATIEHOU
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMM OOYYaloUIMXcs; CIIOCOOHOCTD
o0yyaromumxcs UCTIOJIb30BATh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MUPOBO33pPEHYECKUE 3HAHUSI W  YHUBEpPCAIbHbIE Yy4yeOHbIE JCHCTBUS B
MO3HABATEILHOU U COLMAIBHOM MPAKTHKE.

B pesynapraTre wW3ydeHumss OWONOTMM HA YPOBHE CpEaHETO OOIIero
obpazoBaHusi y oOydgaromierocs OyayT chOpMUPOBaHbl  IMO3HABATEIIbHBIC
yHUBEpCalbHble yueOHbIE ACHCTBUS, KOMMYHUKATUBHBIE YHUBEpPCAJIbHbIE YUECOHbBIC
NEUCTBUS, PEryJIsTUBHbIE YyHHUBEpCAJbHbIC Y4e€OHbIE JACHCTBUS, COBMECTHas
NEATEIIbHOCTb.

MeranpeaMeTHbIe PE3yNbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO OOIIEero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHMBepCAJIbHBIMH y4eOHBIMU NMO3HABATeJIbHbIMH
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKUe TeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIW3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHMM MPUEMBI JOTUYECKOTO MBILIJICHUS
(aHanmu3a, cUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABINBATH
CBS3U C IPYTUMHU MOHSATUSAMH );

OTpEeNENATh LeNu JIeATeIbHOCTH, 3a/iaBas MapaMeTpbl M KpPUTEPUU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

WCITOJIB30BaTh OMOJIOTUYECKHUE TTOHATHS JUTsl OOBsICHEHUS (DAKTOB M SIBJICHUM
YKWBOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE pPACCYKIEHUs (MHIYKTUBHBIC, JI€IYKTUBHbBIC, 10
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SIBICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

PUMEHSTh CXEMHO-MO/ICJIbHBIC cpeacTtBa IS MpEACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHWUH B M3YYaE€MbIX OMOJOTUYECKUX OOBEKTaX, a



TaKkK€  MPOTUBOPEYMA  pPa3HOTO  poOja, BBISIBJICHHBIX B  Pa3IUYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHalbHBIX U HEMAaTepUaIIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBHI B ICSITEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTENbHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MTPU PEUICHUH KU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IE€Th HaBBIKAMU YU€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOATENILHOMY MOKUCKY METOJIOB PELIECHUs MTPAKTUYECKUX 33]1a4, MPUMEHEHHIO
Pa3IMYHBIX METO/I0B IMO3HAHMUS;

UCIIONIb30BaTh pa3jMyYHble BUABl JEATEIBHOCTH MO TMOJIYYCHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUIO M TPUMEHEHUI0 B Y4eOHBIX
CUTYaIlUsX, B TOM YMCJIE MIPH CO3JaHUH YUEOHBIX U COLMATbHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILIEHUS, BIAJAETh HAYYHON TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHSATUSMU U METOIAMMU;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NESATETLHOCTH U KU3HCHHBIX CUTYaIIHSIX;

BBISIBJISAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlIM3UpOBaTh 3ajauy,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HAaXOIUTh apryMEeHThl AJi1 J0Ka3aTelbCTBa
CBOMX YTBEPXKICHHI, 3a1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATH MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK MEpeHOca CPEACTB U CIOCOOOB
JENUCTBUS B MPO(GECCHOHATBHYIO CPEy;

yYMETh IMEPEHOCUTh 3HAHHSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO 00JACTH
KU3ZHENIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MIPEJAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJEH, TPEJIaratb OPUTHHAIBHBIC TOIXOJbI M PEIICHUs,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE abTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanuei:

OPUEHTHUPOBATHCS B PA3IUUYHBIX UCTOYHUKAX MH(OpMAIUU (TEKCTe yueOHOTO
nocoOusi, HAY4YHO-TIOMYJISIPHOM JIUTEparype, OHOJIOTMUECKUX CJIOBApAX U
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



uH(})OPMAIHIO PA3IUYHBIX BHIOB M (hOPM MIPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMMPOTUBOPEUNBOCTH;

GbOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3JTUYHBIE METOJBI MPU TIOUCKE H
oTOOpe Omosiorndeckor MHQpopMaIu, HEOOXOAUMOMN JJISI BBIMOJHEHUS YIEOHBIX
3a/ay;

npuoOpeTaTh OMBIT KCIOIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaJbHYI0  GoOpMy  MpeACTaBICHUS
ouosiornyeckor uHpopmaIuu (CxeMbl, TpauKku, TUarpaMmbl, TaOJUIIbI, PUCYHKH
H Apyroe);

UCIIONIb30BaTh HAy4YHBI fA3BIK B KayecTBe CpeAcTBa mpu padoTe ¢
ouosiorndecko uHQOpMaIrMel: TPUMEHATh XUMHUYECKHE, (QU3MYeCKue U
MaTE€MaTUYeCKUe 3HaKW W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PAClO3HABaHWSA W 3aUTHl  WHOOpMAaIuH,
HH(pOpMAITMOHHONW 0€30MaCHOCTH JTUYHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

1) oO61enme:

OCYIIECTBISITh KOMMYHHUKAITMHU BO BCeX c(pepax )KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIMCKYCCHUM MO CYHIECTBY OOCYXIaeMoil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBIMIOJHEHUS MpeiaraeMon
3a/1aud, YYUTHIBaATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIMHI JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CPEACTBA OOINCHMs, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIEHUS M B3aUMOJCUCTBHS, MMOHUMATh
HaMEPEHUS IPYTUX JIIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOpPPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaTLHON
paboThI MPH PEIICHUU OHMOJIOTHYECKOU MPOoOIeMbl, 000CHOBBIBAaThH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aMMOICHCTBUSI PU PEIICHUH YUeOHOU 3a/1auu;

BBIOMpPATh TEMATHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEH KaKJOTO WieHA KOJUICKTUBA;



IIPUHAMATh LEIM COBMECTHOW  JACATEIBHOCTH, OpPraHU30BbIBATH W
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacrpenenartb pojid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOH pabOThI;

OLICHMBAaTh KAa4e€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHKA KOMAHIbI B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBATh WJAEH C TO3MLUHAA HOBH3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIUATUBHBIM.

OBJafeHne YHUBEPCAIbHBIMY PeryJaaTUBHBIMU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJI BBIABICHHUS NOpoOJIeM U HX
pelieHus B )KU3HEHHbBIX U YUEOHbIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMSAX M IOCTYIIKax IO OTHOLIECHHIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH
npoOsemMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 33J]a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAaH pEIIeHHs MNpoOJeMbl C  y4€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CHUTYalIMsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIIOYTCHHUI;

JieNaTh OCO3HAHHBIA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (HOPMUPOBAHUIO MU TPOSBICHUIO ILIMPOKOW HPYIULUU B
pa3HbBIX O0JIacTAX 3HAHMM, TOCTOSIHHO TOBBIINIATH CBOM 00pa3oBaTENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHUsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM Kak  OCO3HAHMSA
COBEpLIAEMBIX JCHUCTBHUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3YJNbTATOB U
OCHOBaHMi, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JIS OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMEThb OILIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELIECHUS IO HX
CHIKEHHIO;



IPUHUMATh MOTHBbI M apPryMEHThl JPYrMX I[pU AaHAJIU3E pe3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHe ce0s U APYTHUX:

OPUHUMATH ce0sl, TOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHalu3e pe3yJIbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEJIMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pE3yNbTaTBl OCBOCHHS COJEPKAHHMS Y4eOHOro mpeamera
«buonorusiy Ha yrayOaEHHOM ypOBHE OPUEHTHUPOBAHBI HAa oOOecCleueHUe
npopuapHOro  o0yueHus:  oOydaronuxcss — Owosormd. OHM  BKJIIOYAIOT:
cnenuduueckue g OMOJIOTMY Hay4YHbIE 3HaHUSI, YMEHHUS U CLIOCOOBI IEUCTBUIA 110
OCBOCHHIO, HHTEPIIPETAIIUU U MPEoOpa30BaHUI0 3HAHUM, BUJBI JEITCIBHOCTH TI0
MOJIYYCHHUIO HOBBIX 3HAHUM W MX MPUMEHEHUIO B PA3IUYHBIX YUCOHBIX, a TAKKE B
pealbHBIX KU3HEHHBIX cUTyanusx. [IpeameTHbie pe3yapTaThl MPECTABICHBI 10
roJam U3y4YEeHHs.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro mnpeamera «buosnorus» B 10
KJlacce NOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHOJOTHH B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHpa, B
NO3HAHWM  3aKOHOB  MIPUPOAbl M  PEUIEHUH MpoOJEM  PaIMOHAIBLHOIO
IPUPOIOTIOIB30BAHUS, O BKJIQJIE POCCUICKUX U 3apYyOCKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWW, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAraIme OUOJOTHYECKUEe TEPMUHBI M TOHATHUS (PKU3HB, KIIETKA,
OpraHusM, MeTaboJu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTUYECKHUE TEOPUU
(xknerounas teopus T. llIBanna, M. lllneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenactBeHHocTH T. Moprana), yudenuss (H. WM. BaBumoBa — o meHTpax
MHOT0oOOpa3usi M MPOUCXOXKACHUS  KYJIbTYpPHBIX  PACTEHUN),  3aKOHBI
(enHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHUS, PACILCIJICHUS, YUCTOThI TaMerT,
HE3aBUCUMOTO HacieaoBaHus [. MeHzgensa, TOMOJOTHYECKUX pAJIOB B
HACJICICTBEHHOM U3MEHYUBOCTH H. . Bagunoga), MIPUHLIHATIBL
(KOMILIEMEHTApHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMH HAyYHOTO IIO3HAHMS, HCIOJIb3YEMbIX B
OMOJOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OIMHUCaHUE, H3MEpPEHUE,
HaOJIFOICHNE, SKCTICPUMEHT);



YMEHHE BBICIATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
JYKApUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHUCIE
OakTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTraHOB M CUCTEM
OpPraHOB pacTEHUil, >KMBOTHBIX, YEJIOBEKa, IPOLIECCOB KHU3HEAEATEIbHOCTH,
NPOTEKAIOIIMX B OPraHW3Max PAaCTEHMI, KUBOTHBIX U YeJOBEKa, OMOJIOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (METa0OJIU3M), MPEBPAILCHUsI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MHTO3a, Mei03a, raMeToreHes3a, SMOpHOreHes3a, MoCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3sMHOXKEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHs  OpraHuzmMa  (OHTOreHe3a),
B3aMMOJICHCTBHS T€HOB, F€TEPO3KCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIHAMHU, CTPOSHHEM KJIETOK pa3HbIX TKaHeW W WX (QYHKIUSAMH, MEXITY
OpraHamMM M CHCTEMaMH OpPraHOB Yy pAaCTEHHi, >KMBOTHBIX M 4YEJIOBEKa M UX
(GYHKIMAMH, MEXIy CHCTEMaMH OpPraHOB W HUX (DYHKIMSAMH, MEXAY >STaraMu
oOMeHa BEIIECTB, 3TallaMU KJIETOUHOTO ITUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
3TallaMu SMOPUOHAILHOTO PAa3BUTHSA, TEHOTHIIOM M (DEHOTHIOM, (PEHOTUIIOM U
dbakTopamu cpeibl OOUTaHUS;

yYMEHUE BBISBIATH OTIMYUTEIbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, ’)KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY ISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HbBIX
CHUCTEMaTHYECKUX TPYIIIL;

yMEHHUE peuaTtbh OMOJOTHYECKUE 331a49H, BBISBISATH IPUUNHHO-CIICACTBEHHBIE
CBSI3U MEXY UCCIIEAYEMBbIMU OMOJIOTHYECKUMU MPOIIECCAMU U SBICHUSIMH, J€TaTh
BBIBOIbI ¥ IPOT'HO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpPaKTHYECKHE pPadOTHI, COOIIOAThH
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE BBIIBUTATh THIOTE3bl, NPOBEPATH HUX OSKCIEPUMEHTAIbHBIMU
cpenctBaMu, (GOpMyIUpys ILelb HCCIeIOBaHUS, aHAIW3HPOBATh IOJyYEHHBIC
pe3yJIbTATHI U ICTIaTh BBIBOIBI;

YMEHUE Y4acTBOBAaTh B Yy4€OHO-MCCIIEOBATEILCKONW PabOTe MO OMOJIOTHH,
SKOJIOTUM M MEIHIIMHE, TMPOBOJMMON Ha 0a3e IMIKOJBHBIX HAay4YHBIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATh  IOJyYEHHbIE  pe3yjibTaThl Ha  yYCHHUYECKUX

KOH(EpEeHIIUSX;
YMEHUE OIICHWBATh JTUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAHUNA B
obyjacthi  OWOJIOTMM W MEIUIMHBI  (KJIOHMPOBaHUE,  HCKYCCTBEHHOE

OIUTIOIOTBOPEHHUE, HAIPABJICHHOE HM3MEHEHHE T'€HOMa M CO3JaHUE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBHIOOp Oyaylieil mpodeccHoHambHOM
NEATETLHOCTH B 00JAaCTH OMOJOTHH, MEIUITMHBI, OMOTEXHOJIOTHUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MHUILEBOM MPOMBIIIEHHOCTH, YIIIyOIsTh MO3HABATEIbHBIN
WHTEpEeC, HAIPaBJICHHBII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH Npodheccuu u
NPOAODKEHHE OHMOJIOTMUECKOTO O00pa3oBaHHs B  OpraHU3alldsAX CPEIHETro
po(eCCHOHATILHOTO U BHICIIETO O0Opa30BaHUs.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4ueOHOTO mpeamera «buomorus» B 11
KJlacce TOJDKHBI OTPaXkKaTh:

cOpPMHUPOBAHHOCTh 3HAHMA O MECTe€ W pOJIM OWONOTHH B CHCTEME
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB MPHUPOJLI U PEHICHUU SKOJOTUYECKHX
npoOJieM 4YeloBEeYeCTBa, a TaKXKe B PEIICHUH BOIPOCOB PaIMOHAIBHOIO
IPUPOIOTIONB30BaHUS, U B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPHUPOJE,
0011IeCTBY, YEJIOBEKY, O BKJIaJIE POCCUICKHX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHHE BJIAJETh CHUCTEMOM OMOJOTHMYECKUX 3HAHMW, KOTOpas BKIIOYAET
ompezeNeHuss W TMOHUMAaHHME CYIHOCTH OCHOBOMOJAralmmux OHOJOTHYECKUX
TEPMUHOB M TOHATHUH (BHWJ, dKOocHUcTeMa, Ouocdepa), OHMOIOrHYECKHE TEOPUH
(oBomrorimoHHas Teopust Y. JlapBuHa, CHHTETHYECKAsT TEOPHSI SBOJIOINH), YUCHUS
(A. H. CeBepuoBa — 0 nyTsxX 1 HanpasieHUsX 3Boiounu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTHdeckoro paBHoBecusi J[x. Xapmu u B. BaitnOepra,
3apoasimeBoro cxoiactea K. M. bopa), npaBuna (mMunumyma FO. JluOuxa,
AKOJIOTMYECKOM THpaMHIbl DHEPIruM), runore3bl (rumore3a «vupa PHK» V.
['unbepra);

yMEHUE  BJQJ€Th  OCHOBHBIMHM  METOJaMH  HAyYHOTO  TO3HAHUA,
WCITOJIb3yEMBIMH B OMOJIOTUYECKUX UCCIICIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIIEPUMEHT), CIOcOO0aMu BBISBJICHUS U
OIICHKHM aHTPOIIOT€HHBIX U3MEHEHUH B TIPUPO/IE;

YMEHHE BBIACIATh CYIIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
DKOCUCTEM H Oumochepbl, CTAOMIM3UPYIONMIETO, ABUXKYIIETO W Pa3phIBAOIIETO
€CTECTBEHHOTO otOopa, aJJIOTIaTPUUECKOTO u CUMIIATPUYECKOTO
BUI000pa30BaHusl, BIUSHUS JBIKYIIUX CHJI DBOJIIOIMY HAa TEHO(MOH]I TOMYJISIINH,
MIPUCTIOCOOICHHOCTH OPTaHU3MOB K Cpelie OOMTaHusl, YepeOBaHUs HaNpaBICHUIA
3BOJIIOLIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTAHABIMBATH B3aUMOCBSI3M MEXAY MPOILECCAMH 3SBOJIOIHH,
JIBWOKYIIUMH CHJIAMH aHTPOIIOTE€HE3a, KOMIIOHEHTAMHU PAa3IMYHBIX SKOCUCTEM U
MIPUCTIOCOOICHUSIMA K HUM OPTaHU3MOB;

YMEHHE  BBISABIATH  OTJIMYUTENIbHBIE  TIPU3HAKH  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelie OOWTaHWs, aOMOTHYECKUX U OMOTUYECKHX



KOMIIOHEHTOB  JKOCHCTEM, B3aMMOCBSI3ed  OpraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOECH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJIS JOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CHUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CpeJibl OOUTAHMS, €AMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUs MHOrooOpasusi BHJIOB U
IKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOJIBI U YEIOBEUYECTBA,

yMEHHUE peniaTh OMOJOTUYECKHUE 3a]a4H, BBISIBISATh MIPUUHMHHO-CIIEICTBEHHBIE
CBSI3U MEXAY UCCIEAYyEMbIMU OMOJIOTMYECKUMU MTPOLIECCAMU U SIBJICHUSIMU, J€J1aTh
BBIBO/Ibl M TPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBITMOJTHATh JIA0OpATOpHBIC W TpaKTUYeCKhe paboThl, COOI0IAThH
npaBuiia npu padoTe ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYI0BaHUEM;

YMEHUE BBIJIBUTAaTh TUIOTE3bl, MPOBEPSATh HX OSKCHEPUMEHTAIbHBIMU
cpeactBamu, GopMyaupys Iejlb HUCCIEIOBAHMS, aHAIM3UPOBATH IOJYYCHHbBIC
PE3YJBbTATHI U ICNIaTh BHIBOBL;

YMEHUE Y4YacTBOBAaTh B Y4€OHO-MCCIIENOBATEILCKONW PabOTe MO OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  NOJYYEHHbIE  pe3yJbTaTbl Ha  YYEHUYECKHX
KOH(EPEHIIUSIX;

yYMEHUE OIEHWBATh TUIMOTE3bI M TEOPHH O MIPOUCXOXKICHUN KU3HU, YEJIOBEKa
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEJACTBUSIX U CHOCO0ax MpeAoTBpalleHUs
rJ100aJbHbIX U3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOP Oyayied npodeccrnoHanbHOU
NEeSATEILHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTUH, IPUPOJIONIOJIb30BAHUS, METUIIMHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHH, CEIHCKOTO XO35AWCTBA, MHUIIEBON
MPOMBITIUICHHOCTH, YTIYyOJIATh TIO3HABATEIBLHBI WMHTEpPEC, HAMpaBICHHBIN Ha
OCO3HAHHBIM  BBHIOOP  COOTBETCTBYIOIEH  mpodeccuu W IPOJIOHKEHUE
OMOJIOTMYECKOT0 00pa30BaHMs B OpPTaHM3ALMAIX CPEAHEro MpoPeCcCUOHATBHOTO U
BBICIIIETO 00Opa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpomsusre  Mpaxrmseckie (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr

1 buoinorus kak Hayka 2 HOC Mos mikona
2 JKuBble cuCTEMBI U UX U3YYEHHE 2 1 HOC Mos mkona
3 buonorus kinerku 1 0 HOC Mos mkona
4 XuMHUYecKasi OpraHu3aius KIeTK: 14 1 5 HOC Mos mkomna
5 Crtpoenue u GyHKITUH KICTKH 15 1 4 HOC Mos mikona
6 S:eni: BELIECTB U MPEBPALLEHUE SHEPTUH B 9 1 1 11OC Most mxona
7 HaC.HGI[CTBeHIfaH uH(popMaIus u 10 | ) 11OC Mos mkora

peanuzanus e€ B KIETKe

JKU3HEeHHBIN UK KJIETKU 6 0 HOC Mos mkomna

CtpoeHue u GyHKIIMH OPraHU3MOB 23 1 4 HOC Mos mikona
10 Pa3sMHOXkeHUE U pa3BUTHE OPraHU3MOB 14 1 HOC Mos mkona
e opon ! 0 | UOCMonmrom
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 14 4 HOC Mos mkona
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 7 2 HOC Mos mikona
14 I'eneruka dyenoBeka 4 1 1 1HOC Mos mkoma
15 Cenexkuusi OpraHu3MoB 4 1 HOC Mos mkomna
16 BuoTexHonorus u CHHTETUYECKass OMOIOTHS 4 1 1HOC Mos mkoma
17 PesepBHOE Bpems 6 HOC Mos mikona




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

27




11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3aeioB U TeM uuppoBbIe
Ne n/m P Konrpoabnsie IIpakTuueckue (wicpp )
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcebl

1 3apoxaeHue HupaSBHTHe HBOJIFOLIMOHHBIX 4 11OC Most mxona
MpeJICTaBICHUN B OMOJIOTUU

2 MuKpo3BOIIOLHS U €€ PE3YNIbTAThI 12 3 HOC Mos mkona
Maxkpo3BOIIOLHS U €€ PE3YIbTaThI 9 1 1 HOC Mos mikona

4 [TpoucxoxaeHue U pa3BUTHE KU3HU Ha )1 1 3 11OC Most mxona
3emuie

5 [IpoucxoxnaeHue yenoBeka — aHTPOIIOTEHES 10 1 1 HOC Mos mikona
DKOJIoTUsl — HayKa O B3aMMOOTHOILIEHUSAX

6 OPTraHU3MOB U HAJIOPTaHU3MEHHBIX CUCTEM 3 0 HOC Mos mkosiam
C OKpy>Karolleu cpenou
Opranusmel U cpea 00uTaHus 2 HOC Mos mikona
DKOJIOTHUS BUJIOB U TOMYISIUN HOC Mos mikona

9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE 13 | ) LOC Mos mxona
CUCTEMBI

10 UYenosek 1 okpyxarolas cpeaa 1 HOC Mos mikona

11 buocdepa — rmobdanpHas skocucTema [HOC Mos mikomna

12 PesepBHOE Bpems 35 1 HOC Mos mkona

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 6 13







IHOYPOYHOE INIVTAHUPOBAHUE
10 KJIACC

Homep | Ha3BaHue Tembl Konuyectso | Homep | 3aHATuA Jon. neatTenbHOCTb BO BpeMA 3aHATUA
Hepenm Yyacos YpOKa
1 Kueble cuctembl n | 2 1 KuBble cMCTEMbI U UX CBOMCTBA. YpOBHEBasn
NX N3yveHune OpraH13aunsa XnBbIX CUCTEM.
2 MeTtogonorus 6uonornyeckoro nccnegosaHma. | MNP (aeMoHCcTpauus BUAEOPONKOB)
Ucnonb3oBaHMe pasnnyHbIX METOL40B MpuU
N3YYEHMMU KMBbLIX CUCTEM.
Xnmunyeckas 14 3 XMMUYecKnin coctas Knetku. Ponb
OopraHusaums MWHEPasIbHbIX BELLECTB B YKU3HELEeATEIbHOCTH
KNEeTKn KNETKW.
4 Ponb BOAbI B KNeTKe.
2 5 OpraHMYecKkune BeL,ecTBa KNeTKM — yri1eBoapl.
Buonormnyeckne dbyHKUMM YrneBoaoB. ne
Ob6Hapy»KeHWe yrneBoLoB C NOMOLLbHO
KQueCTBEHHbIX PeaKLui.
7 OpraHMYecKkne BeLecTBa KNeTKM — IMNUapl.
8 OpraHuyeckue BeLWecTBa KAeTKN — BenKu.
3 9 CtpoeHune 6enKoBbIX MONEKYI.
10 PasHoobpa3une 6enkos. npe
ObHapyrKeHne 6eN1KoB C NOMOLLbIO
KQueCTBEHHbIX PeaKLui.
11 depmeHTbI.
12 HyknenHosble Kncnotbl. CtpoeHne JHK.
4 13 ®dyHKkumun AHK. CoBpemeHHble meToabl
N3y4YeHMA HYKNENHOBBIX KUCAOT.
14 CtpoeHue n dyHKunm PHK 1 ATO.
15 MeToabl CTPYKTYpHOI bronoruu. npe
UccnepoBaHMe HYKNENHOBBIX KUCAOT,
BbIAENEHHbIX U3 KNETOK PA3/INYHbIX OPraHN3MOB.




16 KoHTponb 3HaHuit Nel KP
Tembl "usble cuctemsl", "Xumnueckas
opraHusaumsa Knetkn".
Brvonorua knetkm 1 17 McTopunAa OTKPbITUA U U3YHEHUA KNETKW.
Kneto4yHasa TeopuA.
CtpoeHue n 15 18 Tunbl KneTok. MpoKapnoTnyecKan KneTka.
YHKUMN KNeTKn
19 KunsHepeAaTenbHOCTb NPOKAPUOT.
20 CTpoeHue 3yKapuOoTUYECKOM KNETKM.
21 MoBepPXHOCTHbIV annapaT KJAeTKu.
22 TpaHCNOPT BELWLECTB K/IETKM.
23 LnTtonnasma n eé opraHomnasl.
24 OpHomemMbpaHHble opraHoMAapbl.
25 MonyaBTOHOMHbIE OpraHOMAbl KNETKU.
26 LlnTockener.
27 HemembpaHHble opraHounabl KNETKMU.
28 CTpoeHue 1 dbyHKUMKM sapa.
29 eHeTUYeCcKMin annapaT KAeToK 3yKapuoT.
30 CpaBHUTENbHAA XapaKTEPUCTUKA K1EeTOK ne
3yKapwor. N3yyeHne CTpOeHMA KIETOK pPas/INyHbIX
OpraH13mMoB.
31 MeToabl KNeTo4YHol bruonoruu. ne
MN3yyeHne MeToA0B KAEeTOUHOW Buonornm
(anddepeHumanbHoe ueHTpudyrnpoBaHue).
32 KoHTpob 3HaHui No2 KP
Tembl "Bronorua knetkun", "CrtpoeHue u
dYHKUMM KneTKn"
ObmeH Bewecten | 9 33 Ob6meH BelecTB — MeTabonmsm.
npespaLeHne
3HEepPrun B KNeTke
34 ABTOTPOGHbIN TN 06MeHa BeLLecTs.
35 doToCKHTES.
36 3HayeHne GoTOoCUHTE3A.




10 37 ABTOTPOdHbIN TN 06MeHa BeLLecTB.
XemocuHTes.
38 JHepreTUYecKkmit 06 MeH — AUCCUMUNALLNS.
39 KnetouHoe abixaHue.
40 bpoxeHue.
11 41 KoHTponb 3HaHMi1 N3 KP
Tema "ObMeH BeLLEeCTB M NpeBpaLLeHne SHEPrum
B KNneTke"
MU3HEHHbIN UUKN | 6 42 MU3HEHHbIN UMK KNETKU.
KNETKM
43 MaTpuuHbIi cnHTes OHK.
44 Xpomocombil.
12 45 [JeneHune KNeTkm — MUTO3.
46 bvonornyeckoe 3HayeHne MnTo3a.
47 Perynauua }X1U3HeHHOro LKA KNEeTOK.
HacneacrBeHHan 10 48 Peakunn maTpmMyHOro cMHTe3a.
nHbopmauma u
peanusauua e€ B
KneTke
13 49 TpaHckpunuma PHK.
50 TpaHchauma.
51 BuocuHTes 6eska.
52 MexaHn3mMbl aKcnpeccun reHoB. feHom
9YKapWOoTOB.
14 53 MexaHn3mMbl aKcnpeccun reHoB. feHom
NPOKapuoTOB.
54 OcHoBbI BUpYyCOaOTUu.
55 3Ha4yeHMe BMpPYCOB.
56 MeToabl MONeKyNApHOM Buonoruu.
15 57 KoHTponb 3HaHuiA N4 KP

Tembl "MMU3HEHHbIN LUK KneTkn",
"HacneacreeHHas nHpopmauma u peanmsaums
ee B KeTke'".




PasmHoXeHune n 14 58 DopMbl Pa3MHOXKEHWNA OPraHM3MOB.
pa3Butue
OpraHM3mos
59 NMonoBoe pasmHOXKeHMe.
60 Melios.
16 61 Buonorunyeckunii cmbicn meiosa.
62 FameTtoreHes. O6pa3oBaHMe 1 pa3BUTUE
NO/I0BbIX KNETOK.
63 OnnopoTBOPEHNE M IMOPUOHAIbHOE Pa3BUTUE
YKUBOTHbIX.
64 MUHanBuayanbHoe pa3BuUTMe OpPraHM3moB —
OHTOreHes.
17 65 dopmmrpoBaHME OPraHoOB U TKaHen y
3apogpbliwa.
66 BaunsiHMe oKpy»Katowen cpeabl Ha
ambpuoreHes.
67 Pa3BuTHE }KUBOTHbIX.
68 POCT KMBOTHbIX.
18 69 PasmHoKeHWe 1 pa3BUTUE PACTEHUIA.
70 OnnopoTBOpPEHUE Y pacTeHU.
71 KoHTponb 3HaHMi1 Ne5 KP
Tema "PasaMHO}KeHMe n pa3BuTME OpraHM3moB"
3aKOHOMEpPHOCTHU 14 72 OCHOBHble MOHATUA N CUMBO/Ibl FEHETUKMW. ne
HacneaCcTBEHHOCTHM [po3odurna Kak 06BEKT reHeTUHECKNX
nccnenoBaHUM.
19 73 3aKOHOMEPHOCTM Hac/ne40BaHMA NPU3HAKOB. ne
MoHorMbpraHoe cKpelnBaHue. N3yyeHne pe3ynbTaToB MOHOIrMBPUAHOrO
AHanunsunpytoLee cKpeLLmBaHue. CKpelwuBaHua y Apo30dubl.
74 OnrnbpungHoe ckpelmBaHue. ne
MN3yueHne pesynbTaToB AUrMBpUAHOrO
CKpeLmBaHua y Apo30dunbl.
75 MpumeHeHne maTemaTUYECKMX pacvyeToB Npu

HE3aBUCMMOM HacnegoBaHUU NPU3HAKOB.




76 B3aumopencraume annenbHbIX reHoB. HenosHoe
OOMUHUPOBAHME.
20 77 [eHOTMN KaK LuenocTHaa cmcrema.
B3anmogaencremne HeannesbHbIX reHOB.
78 PelwweHwne 3aga4 Ha B3anmoaencTeus
HeaNie/ibHbIX FEHOB.
79 FeHeTMKa nona.
80 HacnepoBaHue NpU3HaAKOB, CLUENNEHHbIX C
noaom.
21 81 MpnumeHeHWe reHeanorMyecKoro metoaa npu
pelleHnn 3aaau.
82 CuenneHHoe HacneaoBaHMeE NPU3HAKOB.
XpomocomHas Teopus HacneaCTBEHHOCTM.
83 CuenneHHoOe Hacnego0BaHUE TEHOB.
84 KomMbMHMpPOBaHHbIE reHeTUYecKMe 3a4auMm.
22 85 AcneKTbl 6MONOTNYECKUX MEXaHU3MOB,
CBAA3aHHbIX C TEHOMOM.
[eHeTMKa - HayKa 87 McTopunAa CTaHOBAEHUA N PA3BUTUA FTEHETUKN
o] KaK HayKu.
HacneaCcTBEHHOCTH
N U3MEHUYNBOCTHU
OpraHnM3mos
3aKOHOMEpPHOCTHU 87 M3mMeH4YNBOCTb NpU3HaAKOB. Buabl
N3MEHUYNBOCTHU N3MEHUYNBOCTMU.
88 MogmndnKaunmoHHas NU3MEHUYNBOCTb.
23 89 Hopma peakunun npmnsHaka. ne
UccnepoBaHMe 3aKOHOMEPHOCTEN
MoaMPUKALNOHHOM M3MeHUYMBOCTU. MocTpoeHme
BapMaLMOHHOIO pPsAAa U BapMaLMOHHOM KPUBOM.
90 FeHoTMNMYecKana U3MEHYNBOCTb.
KombuHaTMBHaA M3MEHUYMBOCTb.
91 MyTauMOHHAA NU3SMEHYNBOCTb. ne

MyTaunn y Apo3oduabl (Ha rotosbIx
MUKponpenapaTtax).




92 MpPUYNHBLI BOSHUKHOBEHWS MyTaLUMNA.
24 93 3aKOHOMEpPHOCTM MYTAaLMOHHOrO npouecca.
dnureHeTumKa.
leHeTMKa 4 94 FeHeTMKa YyenoBekKa.
yesioBeKa
95 HacnepacrteeHHble 3aboneBaHuA YeoBeKa. ne
CocTtaBieHMe 1 aHaNN3 POAOCIOBHON.
96 MeToabl MeANLUMHCKON FeHETUKMN.
25 97 KoHTponb 3HaHMiA N6 KP
Tembl "3aKOHOMEPHOCTU HacnenCcTBEHHOCTH",
"F'eHeTMKa - HayKa O HACNeACTBEHHOCTMU U
NM3MEeHUYMBOCTM opraHnamoB", "3akoHomepHOCTH
nameHuymsocTn", "feHeTnKa Yenoseka".
CeneKkuyus 4 98 OCHOBHbIE NOHATUA CENEKLUN.
OpraHM3mos
99 MeToapbl cenekunmoHHoM paboTbl.
100 fmbpunansaums.
26 101 CoxpaHeHune, U3y4yeHne 1 UCnosib30BaHME
reHeTUYeCKMX Pecypcos.
brnoTtexHonormna un 4 102 brnoTexHoN0rMA Kak HayKa u oTpacib
CMHTETMYECKasA npoun3BoACTBa.
6uonorua
103 OCHOBHble HanpaB/AEHNA CUHTETUYECKOM
6uonorun.
104 XpOMOCOMHAA N reHHaA UHXKeHepua.
27 105 MeauuuHckue BUOTEXHOIOTUN.
CtpoeHune n 23 106 OpraHun3am KaKk eguHoe uenoe.
dYHKLMM
OpraHM3mos
107 TKaHuM pacTeHui.
108 TKaHW }KMBOTHbIX M YenoBeKa.
28 109 OpraHbl. CucTEMbI OPraHoBs.
110 Onopa Tena opraHM3MosB.

111

CKenet }KMBOTHBbIX.




112

[BuKeHune OpraHM3mos.

29 113 PaboTta mbiwy,
114 MuTaHne opraHM3mos.
115 MUTaHWE }KMBOTHbIX.
116 [blxaHne opraHn3mos.
30 117 [bIXaHne XNBOTHbIX.
118 TpaHCNOpPT BeLWLeCcTB y OpraHU3moB.
119 TpaHCNOPT BELLECTB Y XKUBOTHbIX.
120 BblaeneHne y opraHm3mos.
31 121 BblaeneHue y *UBOTHbIX.
122 3awmTa y opraHmM3amos.
123 MMmmyHHas cuctema.
124 MexaHn3m UMMYHHOrOo OTBeTa.
32 125 Pasgpa*kMmocTb U perynsauma y opraHM3mos.
126 HepsHas cuctema mn pednekTopHana perynsaums
Y *KUBOTHDIX.
127 l'ymopanbHaa perynauma n sHAOKPUHHAA
CUCTEMA KMBOTHbBIX U YeN0BEKa.
128 KoHTponb 3HaHuit No7 KP
Tema "CtpoeHune n dpyHKLMM OpraHnamoB"
33 Brvonorua Kak 129 Brvonorna Kak KOMNAeKcHasa HayKa.
HayKa
130 Buonorva Kak 4actb COBPEMEHHOTO 0bLecTBa.
MNosTOpeHue 131 KoHTponb 3HaHMiA N8 KP
maTepwuan Bcero roga
132 MNosTopeHue.
34 133 MoBTOpEHHUe.
134 MoBTOpEHHUe.
135 MoBTOpEHHUe.
136 MoBTOpEHHUe.




11 KIIACC

Homep | HasBaHue Tembl Konunyectso | Homep | HassaHue 3aHATUA [on. pearenbHOCTb BO BpemsA 3aHATUA
Heaenu yacos YpPOKa
1 3apoxaeHue u 4 1 JBoOUMOHHaA Teopua Y. [lapBuHa
pa3suTue
3BOJIOLMOHHbIX
npeacTaBieHui B
6uonorum
2 AsuKywme cmnbl agoaoummn Bnaos no Y. lapsuHy
3 EcTecTBEHHbIN U UCKYCCTBEHHbIM O0TOOP
4 dopMUpOBaHUE CUHTETUYECKOM TEOPUM 3BONOLNM
2 Mwukpo3asontouma n eé | 12 5 OTanbl 3BO/IIOLMOHHOIO NpoLiecca:
pes3ynbTathbl MMUKPO3BONOLUMA U MAaKPO3BONOLMA
6 Monynauna —sanemeHTapHaa eaAnHULA 3BONOLMN ne
- BbiABNE€HUE N3MEHUYMBOCTU Y 0COBEN
04HOro BMAa
7 CoBpemeHHble MeToAabl OLEHKU reHeTUYeCKoro
pa3Hoobpasus U CTPYKTYpPbl NonynaLmii
8 JericTtBne anemeHTapHbIX 3BOJTOLMOHHbIX
dakTopos
3 9 3BO/OLMOHHOE 3HaYeHMe MUTpaLmi
10 dopmbl eCcTeCcTBEHHOIo 0TOopPa M UX MEXaHU3MbI
11 MonoBoit 0TOOP M 3BOAOUMA COLNANBHOTO
noseaeHun
12 Bua, ero Kputepuun mn CTpykTypa
4 13 XapaKTepucTuku Bnaos ne
-CpaBHeHMe BMA0B NO
MOPGdONOrMYECKOMY KPpUTEPUIO.
14 BuaoobpasoBaHMe Kak pesynbtaT

MUKPO3BOIHOUNN




15 MpucnocobneHHOCTb OPraHN3MOB Kak pesyabTaT
MUWKPO3BOAOUUU
16 AfanTaumm }KMBOTHbIX U PacTEHWUA. ne
- MpucnocobneHns opraHN3moB U nx
OTHOCUTENbHAA LenecoobpasHoOCTb
Makpoasoatouma n eé 17 Makpoasontouma
pesynbTathbl
18 CpaBHeEHME MUKPO3BOOLMM N MAKPO3BONOLUN ne
- N3yueHune apomopdo308 U
nanoaganTaunin y pacTeHun n
KMBOTHbIX
19 ManeoHTONOrMYECKME METOAbI U3YyYeHUA
agonoumn
20 buoreorpaduueckme metToapl U3y4eHUA 3BOAOLMNM
21 3mbpuronornyeckune, mopdonormyeckme u
CpaBHUTE/IbHO-aHAaTOMMUYECKMe MeToAbl N3yvyeHuns
3BOIOLMN
22 DBOIOLMA OHTOreHes3a
23 Ob6Lme 3aKOHOMEPHOCTUN 3BONOLIUN
24 DBO/IIOLUMOHHbIE TEHAEHUNMU
25 KoHTponb 3HaHuMi1 Nel KP

Tema "dBontOLMOHHAnA Teopus Y.
OapsuHa", "OsuKywme cunbl
aBonoumMn Buaos no Y. JapsuHy",
"dopmMpoBaHME CUHTETUYECKOM
Teopuu asoaoumnKn"”, "ITanbl
3BOJIOLMOHHOIO NpoLiecca:
MWKPO3BOIIOLMA U MAKPO3BOOLMA.
MonynAauuna — snemeHTapHaa eguHMLA
asonoumn”, "InemeHTapHble pakTopbl
asontoumn”, "EctecTBeHHbI 0T6Op —
HanpasAAlLWMIK GaKTop asoatoumnn”,
"Mpucnocob61eHHOCTb OPraHM3MOB KakK




pesynbTaT MUKpo3Boatoummn”, "Bug,
€ro KpUTepum n cTpyktypa",
"BngoobpasoBaHune Kak pesyabTaTt
MWKpPO3BOAOLUUKN. CBA3b
MUKPO3BOAOUMM M annagemmonornm”,
"MaKpoasoaoums.
ManeoHTONIOrMYECKME METOADI
n3yyeHua sgoaoumn”,
"Buoreorpaduyeckme metoabl
n3y4yeHuA ssoaoumn”,
"Imbpuonornyeckme n cpaBHUTENbHO-
Mopdonornyeckne meToapl UsyveHus
agontoumn”, "ObLmMe 3aKOHOMEPHOCTH
asosoumn".

MpoucxoxaeHue n 21 26 MnoTe3bl BOSHUKHOBEHUA }KU3HU HA 3emne
pa3BUTHE }KM3HU Ha
3emne
27 Cragnun pasBUTMA XKM3HU Ha 3emne
28 OCHOBHbIe 3Tanbl HEOPraHNUYEeCKON 3BONOLUN
29 OCHOBHble TEOpPUM O MPOUCXOXKOEHUN U PA3BUTUN ne
KU3HU - MogenvpoBaHue onbitoB Munnepa—
HOpw no nsyyeHuto abruoreHHoro
CMHTE3a OPraHUYECKUX COeAUHEHMI B
nepeBMYHOM aTmocdepe
30 Uctopua 3emnn
31 MeToabl n3yyeHma uctopum 3emnm
32 HavanbHble 3Tanbl OpraHNYecKor 3B0OIHOLUN
33 MpouncxoxKaeHMAa OCHOBHbIX FPynn OpraHM3mMoB
34 DBOOLMA IYKAPMOT
35 OcHoBHble 3Tanbl 3BONOLUN PACTUTENBHOIO MMPA
36 OcobeHHOCTU CTPOEHUA pacTeHni pasHbix otaenos | MNP

- N3yyeHne ocobeHHoCTeM CTPoeHUA
pacTeHWI pasHbIX OTAE/0B




10 37 OCHOBHble 3Tanbl 3BOMIOLUM }KMBOTHOFO MMpaA
38 Passutune KMBOTHbIX
39 DBOIOLMA MO3BOHOYHbIX ne
- N3yyeHne ocobeHHoCTeM CTPoeHUA
NMO3BOHOYHbIX }KMBOTHbIX
40 Pa3BuTMe KU3HU Ha 3emne: apxelt U NPOTepPO30it
11 41 Pa3BuTME KU3HU Ha 3eme: Nafeo3oi
42 Pa3BuTME XKM3HM Ha 3emne: Me30301 N KanHO30M
43 Maccosble BbIMUPAHUA
44 CoBpemeHHasa cucTema opraHM4Yeckoro mmpa
12 45 OCHOBHble CUCTEMATMYECKUE TPYNMbl OPraHU3MOB
46 KoHTpoib 3HaHWI No2 KP
Tembl "TnoTe3bl BO3HUKHOBEHUSA
KM3HU Ha 3emne", "OcHOBHbIe 3Tanbl
HeopraHM4yeckomn agontoumm”,
"UcTtopua 3emnun n meToabl eé
nsyyeHuma", "HayanbHble 3Tanbl
opraHuyecKkom agoaoumn”, "Isontoumsn
aykapuoTt", "OCHOBHble 3Tanbl
3BOIOLMN PaCTUTENIbHOTO Mupa”,
"OcHoBHbI€e 3Tanbl 3BOJIIOLMN
YKMBOTHOrO Mupa", "PasBuTne XKU3HU
Ha 3emne", "CoBpemeHHas cuctema
opraHmyeckoro mupa"
MpoucxoxaeHue 10 47 AHTPOMONOrMA — HayKa O Yenoseke
yesioBeKa -
aHTponoreHes
48 Pa3BuTME NpeacTaBAEeHUM O MPOUCXOKAEHUN
YyenoBekKa
13 49 MecTo YenoBeKka B cMCTeMe OpraHM4YecKoro mmpa
50 [BuXKywme cnnbl aHTponoreHesa
51 OCHOBHble CTaAnM aHTpoOMnoreHesa
52 ManeoreHeTnKa U NnaneoreHOMMKa
14 53 DBO/IIOLMA COBPEMEHHOIO YeN0BEKA




54

Yenoseyeckue pachbl

55 MexancumnamHapHble MeToAbl aHTPONoA0rMKn
56 KoHTposb 3HaHui Ne3 KP
Tema "lMpoucxoxaeHne YenoBeka -
aHTponoreHes"
15 DKO10rMA — HayKa O 57 3apoXKaeHne U pa3BUTUE 3KONOTUMK
B3aMMOOTHOLLEHUAX
OpraHnU3mos u
HafopraHU3MEHHbIX
cmucTem ¢
OKpYyrKatoLen cpeaon
58 MeToabl 3KONOTUN
59 3HayeHne 3KONOTMYECKUX 3HAHUI oA YeNOoBEKA
OpraHusmbl 1 cpega 60 3Kkonormnyeckme dakTopbl
06uTaHUSA
16 61 AbBuroTunyeckme daktTopbl. CBET KaK 3KONOrMYeCcKui
dakTop
62 AburoTtunyeckne dakTopbl. TemnepaTtypa Kak
3KoN0ornYecknin pakTop
63 AbBuroTunyeckne bakTopbl. BnaxHOCTb Kak
3KoN0OrnYecknin pakTop
64 Cpeabl 06UTaHUA OpraHM3MoB
17 65 Bbrvonoruyeckme putmel
66 Kn3HeHHble popMbl OPraHM3MOB
67 BuoTtnueckme daktopbl
68 3HayeHne bMoTnYeckmx hakTopoB
18 dKkos0rMa BMA0B U 69 DKOI0TMYECKUE XapPaKTEPMUCTUKM NONYA[LUN
nonyaauuin
70 OCHOBHble NOKasaTenu nonyaaunm
71 JKo/I0rMyecKkan CTpyKTypa nonyaaumu.
72 AnHamuka nonynaumm n eé perynauma
19 73 DKoNornyeckas HMwWa smaa
74 Bua Kak cuctema nonynaumi
75 Mwurpauma ne




«MpurcnocobneHns ceMsaH pacTeHui K
paccenieHno»

3konorus coobuwecrs. | 13 76 CoobuecTBo opraHM3mMoB — 61MoLLEeHO3
JKoormyeckue
cUCTEMDI
20 77 Jkocuctema
78 KpyrosopoT BewecTs 1 NOTOK SHeprmun 8
aKkocucteme
79 OcHOBHble NOKa3aTeIn 3IKOCUCTEMDI
80 DKOI0rMYeCcKne nupammnapl
21 81 N3meHeHMs coobLLecTB — CyKLLeccuu
82 MpunpoaHble 3KOCUCTEMDI
83 HasemHble sKkocuctembl
84 AHTpOMNOreHHble 9KOCUCTEMBI
22 85 YpboakocucTembl ne
«M3yyeHne n onncaHune
ypboaKocucTeMbI».
86 3aKoHOMepHOCTK B ypboaKocMcTemax
87 DKOMOHUTOPUHT ne
«M3yyeHne pasHoobpasna MenKknx
NMOYBEHHbIX Y1IEHUCTOHOMNX B Pa3HbIX
aKoCUCTEMAX»
88 KoHTponb 3HaHuMiA N4 Tembl "IKonorma — Hayka o
B3aMMOOTHOLUEHUAX OPraHU3MOB U
HaJOPraHN3MEeHHbIX CUCTEM C
OKpy:Katowei cpegon”, "OpraHnsmsi n
cpega obutaHua", "IKonorns BUA0B U
nonynsumn”, "dkonorusa coobuiecTs.
3Konornyeckme cuctembl"
23 Buocdepa — 6 89 Buocoepa
rnobanbHas
aKocmucTema
90 CTpyKTypa 1 coctaB buocdepsl
91 3aKOHOMEPHOCTU CyLLecTBOBaHUA bruocdepbl




92 KpyrosopoTbl BelecTs 6uocdepsl
24 93 30HanbHOCTb 6Mocdepbl. YcTonumBocTb buocdepbl
94 OCHOBHble 6BUOMbI cyLn
YenoBeK u 7 95 Bo3gelicTBMe YenoBeka Ha buocdepy
OKpyKatowana cpeaa
96 OxpaHa oKpy:Katowein cpeabl
25 97 AHTpOMoOreHHoe BO34eNCcTBME Ha PacCTUTENbHbIN U
YKUBOTHbIA MUP
98 Mepbl N0 0XpaHe npupoabl
99 PaunoHanbHOe npupoaononb3oBaHMe n
yCTOMYMBOE pasBuTMe
100 CoBpemeHHble MeToabl 3Konorum buocoepsol
26 101 KoHTpob 3HaHuit Ne5 Tembl "Bbrocdepa — rnobanbHas
sKocuctema", "Yenosek u
OKpy*Katowas cpeaa"
MoBTOpEHUE 35 102 MoBTOpEHUE
103 MNosTOpeHue
104 MoBTOpEHUE
27 105 KoHTponb 3HaHMiA N6 MaTepuan Bcero yyebHoro roaa
106 MoBTOpEHUE
107 MoBTOpEHUE
108 MNosTOopeHue
28 109 MoBTOpEHUE
110 MNosTOopeHue
111 NosTOopeHue
112 MNosTOpeHue
29 113 MoBTOpEHUE
114 MNosTOpeHue
115 NosTOopeHue
116 MNosTOpeHue
30 117 MoBTOpEHUE
118 MNosTOpeHue
119 MNosTOpeHue




120 MNosTOopeHue
31 121 MoBTOpEHUE
122 MoBTOpEHUE
123 MNosTOopeHue
124 MoBTOpEHUE
32 125 MNosTOopeHue
126 MoBTOpEHUE
127 MNosTOpeHue
128 MoBTOpEHUE
33 129 MNosTOpeHue
130 MoBTOpEHUE
131 MNosTOpeHue
132 MoBTOpEHUE
34 133 MNosTOopeHue
134 MNosTOopeHue
135 MoBTOpEHUE
136 MNosTOopeHue







IPOBEPSIEMBIE HA EI'D 110 BUOJIOT'MU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM pe3yJIbTATaM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl CpeIHEero 001ero
o0pa3oBaHus

CdopmupoBaHHOCTH 3HAHUKW O MECTE U PONH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBpEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B MO3HAHUU 3aKOHOB TIPUPOJIBI U
pEIICHUH KU3HECHHO BKHBIX COIMATBHO-3TUYCCKUX, SKOHOMHUYECKHUX,
AKOJIOTHYECKUX TIPOOJIEM YEeTIOBEUECTBA, a TAKXKE B PEIICHUU BOIPOCOB
paIMoOHaIBFHOTO MIPUPOAOIOIE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIIICHHS K TPUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIAJIEe POCCUHCKUX U

3apyOCIKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUH

Brnanenue cuctemoil 3HaHMA 00 OCHOBHBIX METOJAaX HAYyYHOTO
MO3HAHUS, UCIOJB3YEMBIX B OMOJIOTMYECKHUX HCCIEIOBAHUSIX >KUBBIX
OOBEKTOB M JKOCHCTEM (ONHCaHHWE, H3MEpeHHe, NpOBeeHUE
HaONIO/IeHNH); CrocoO0aMM BBISBICHUST W OIICHKH aHTPONOTEHHBIX
W3MEHEHUH B MPUPOJIE.

YMeHHe BBbIIBUTATh TMIOTE3bl, MPOBEPATHh MX SKCHEPUMEHTATbHBIMHU
cpenctBamu, (opMmynHmpys 1edb HCCICNOBAaHUS, AaHATU3UPOBATH
MOJIy4YE€HHBIE PE3YJIbTAThI U JeNIaTh BHIBOIBL.

BrisiBieHre 3aBUCHUMOCTH  MEXKIY HCCIEIYyEeMbIMH BEIUYHHAMH,
00BsICHEHUE TIOTYYEHHBIX PE3yAbTAaTOB U (POPMYIUPOBAHHUE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYYHBIX ITOHATUN, TCOPUN U 3aKOHOB

YMeHue BIAJETh CHUCTEMOM OHOJOTMYECKMX 3HAHHMH, KOTopas
BKJIFOYAET: OCHOBOIIOJIATAONIME OWOJOTUUECKUE TEPMHUHBI M TIOHSTHUS
(KM3Hb, KJIETKa, TKaHb, OpraH, OpPraHu3M, BH[, MOMYJSIMS, SKOCHCTEMA,
ouorieHo3, Omocdepa; METadOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHTET,
OuocuHTe3 Oenmka, OWMONOMMMEpBI, IUCKPETHOCTb, CAMOPETYJILHA,
CaMOBOCIIPOU3BENICHNE, HACJIE/ICTBEHHOCTb, W3MEHUYUBOCTbD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Owosornueckre Teopuu: KieroyHas Teopus 1. IlIBamna, M.
[Ineitnena, P. BupxoBa; KIOHaJIbHO-CEIEKTUBHOIO MMMyHUTEeTa Il
Opnux, U.JM. MeunukoBa, XpoMOCOMHasi TEOpUS HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsimieBoro cxoacrtsa K. bapa, spomronuonHas

teopus Y. JlapBuHa, CHHTETHYECKas TEOpHUS HBOJIOLMHU, TEOPUS




antporioreHe3a Y. Jlapsuna; Teopus Ouoreoueno3a B.H. Cykauépa,
yuenne H.M. BaBunoBa o meHTpax MHOrooOpasusi U MPOUCXOXKICHUS
KyJIbTYpHbIX pacTeHuii, yudenune A.H. CepepuoBa o0 nyrix wu
HaIpaBJIeHUAX dBoIIOIMH, yueHue B.U. BepHanackoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3Hs MOTOMKOB IEPBOTO MOKOJIECHUS, PACIIEIUICHUS
MPU3HAKOB, HE3aBUCUMMOI'O HacjeqoBaHus mpusHakoB [. Mennens;
CIICTUICHHOTO HACJEeIOBaHUS TPU3HAKOB W HAPYIICHUS CUEIUICHUS
reHoB T. MopraHa; TOMOJIOTHYECKHX PSAI0OB B HACJIEACTBEHHOM
n3MeHunBoctd H.M. BasunoBa; renHermueckoro pasHoBecus JIxk.
Xapmu u  B. BaiinGepra; 3apopgsimeBoro cxonctBa K. boapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

MPUHLIMIIBI (YUCTOTHI TAMET, KOMIIJIEMEHTAPHOCTH );

npaBwia (MuanMyMa FO. Jlubuxa, SKOJOTrMYEeCKON MHpaMUIbl YHUCE,
O6uoMacchl U SHEPTUN);

runote3bl (koanepBatHor AWM. Omnapuna, nepBuvHOrO OyiaboHa JIXK.

Xonpaeitaa, mukpochep C. Dokca, pudosuma T. Uek)

Vmenue peiiaTb IMOUCKOBBIC OHOJIOrHYECKHe 3aJa4u, BbIABJIATH
IMPUYUHHO-CIICACTBCHHBIC CBA3HU MCKOAY HCCIICAYyCMbIMU
OMOJIOrMYECKMMHU O6’b€KTaMI/I, nponeccamMu W ABJIICHUAMU; OCIIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU IMOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATHL I'CHOTHIIMYCCKHUE CXEMbl CKPCHIUMBAHHA JIA Pa3HBIX THUIIOB
HACJICAOBAHUS NPHU3HAKOB Yy OPraHuU3MOB, COCTABJIATHL CXCMbI IICPCHOCA

BEIIECTB U SHEPTUU B DKOCUCTEMAX (ICTIH MMUTAHUS, TTUIIIEBBIC CETH)

YMeHue yCTaHaBIMBATh B3aMMOCBSI3M  MEXAY CTPOCHHEM U
(GYHKIMAMU: OPraHOMIOB, KJIETOK pAa3HBIX TKaHEH, OpraHamMu H
CHCTEeMaMH OpPIraHOB y pAacTEeHHWH, >KUBOTHBIX M YEJIOBEKA; MEXKAY
JTanmamMy OOMEHa BEIIECTB; ATallaMU KJIETOYHOTO IMKJIA U JKU3HEHHBIX
[IUKJIOB OPraHU3MOB; 3TallaMyd SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTHIIOM
u ¢eHotunom, QeHorunoMm U QpakTOpaMH CpeAbl OOWTaHUS;
NPOLECCAaMU  DBOJIIOLUH;, JBWKYIIMMH CHWJIAMH  aHTPOIIOTCHE3a;
KOMITOHEHTAMH Pa3INYHBIX 3KOCHCTEM M TNPHCIOCOOICHUAMH K HHUM

OpraHu3MoOB

YMmenune BBIACIIATh CYIICCTBCHHLBIC ITPU3HAKHU

CTPOCHHS BUPYCOB, KIIETOK IMPOKAPUOT U IYKAPHUOT; OAHOKIETOUHBIX U
MHOTOKJICTOYHBIX OpPTaHU3MOB, BHJIOB, OMOTEOIIEHO30B, SKOCUCTEM U
Ouocdeppl; CTPOEHUS OpPraHOB W CHCTEM OPraHoOB PACTCHHM,
JKUBOTHBIX, YCJIOBCKA, MPOLCCCOB KUHCACATCIIbHOCTHU, IMPOTCKAOIINX

B OpraHusmax paCTeHI/II\/'I, JKHUBOTHBIX M YCJIOBCKA, OMOJIOTHYECKHUX




mporeccoB: oOMmeHa BemiecTB  (MeTabonm3Mm), uHGOpMAaNUA U
IpeBpaleHus] SHEPTruH, OpOKEHHUs, aBTOTPOPHOTO U TeTepPOTPOPHOTO
TUMOB MNHTaHUA, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
ramMeToreHe3a, dSMOpHUOTE€He3a, MOCTIMOPHOHAIBHOTO  PAa3BUTHS,
pPa3sMHOXKEHHUS, UHIUBHIyaIbHOTO Pa3BUTH OpraHu3Ma (OHTOTEHe3a),
B3aUMOJCUCTBUS T'€HOB, TE€TEPO3UCA; JEUCTBUH HCKYCCTBEHHOIO
orOopa, CTaOWIM3UPYIOIIETO, JBIKYIIETO W  Pa3pbIBAIOIIETO
€CTECTBEHHOT0 0TOOpa; ayuionaTpUyeckoro M CHMIIATPUYECKOIO
BUZ000pa30BaHus; BIUSHUS JBKYIIMX CHII 3BOJIIOLIMU HA TeHO(OH]
MOMYJISIUM; TIPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpeie OOWTaHus,
yepe[OoBaHMsI HAMpaBiICHUI 3BOJIOLMHU; KPYroBOpOTa BEIIECTB H

IIOTOKa SHECPIUH B SDKOCUCTEMAX

ChopMUPOBaHHOCTh YMEHHS BBIICATh CYIIECCTBCHHBIC IPHU3HAKU
BUPYCOB, KJIETOK NPOKAPHOT M JYKAPHOT; OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OMOTEOIICHO30B U SKOCHUCTEM;
0COOEHHOCTH TMPOIECCOB OOMEHA BEIIESCTB ¥ MPEBPAIICHUST SHEPTUH B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOTO0 M DHEPreTHYECKOTO OOMEHa,
XEeMOCHHTE3a, MHUTO3a, Meio3a, OIUIOJOTBOPEHHS, pPAa3BUTUS U
pPa3sMHOXEHHUS, UHIUBHYyaIbHOTO Pa3BUTH OpraHu3Ma (OHTOTeHe3a),
00pBOBI 3a CyIIeCTBOBaHUE, ECTECTBEHHOT'O 0TOOPa, BUI000pa30BaHMUsI,
MPHUCIIOCOOJICHHOCTH OPraHU3MOB K cpeAe OOWTaHWS, BIMSIHUSL
KOMITOHCHTOB 3KOCHUCTCM, aHTPOIIOTCHHBIX U3MEHEHUH B 3KOCHUCTEMAX
CBOCH MECTHOCTH, KPYTOBOPOTa BEIIECTB W MPEBPAIICHUS YHEPTHH B

ouocdepe

YMeHue HCIIOJIb30BaTh COOTBETCTBYIOLIUE apryMeHTHI,
OWOJIOTMYECKYI0O TEPMHHOJOTHIO M CHMBOJIMKY JUISl JOKa3aTelbCTBA
POJICTBa OPraHU3MOB PA3HBIX CHCTEMATHUYECKUX TPYII; B3aUMOCBS3U
OpraHu3mMoB U CpCIbl OGHTaHI/I}I; CANHCTBA YCJIOBCUCCKUX pPac,
HE00XO0AMMOCTH 3I0pPOBOT0 00pa3a *HU3HH, COXPaHEHUsI pa3HOOoOpas3us
BUJIOB M OKOCHUCTEM KaK YCIIOBUSI COCYIECTBOBAaHHS MPUPOIBI U

YeJI0BCUCCTBA

YMeHHe KpUTHYECKH OIICHMBAaTh WH(GOPMAIMIO OHOJIOTHYECKOTO
COJIEpKaHUs; MHTEPIPETUPOBATH ITHUECKHE ACIEKTHl COBPEMEHHBIX
HCCIIeOBaHU B Ouosoruu, MEIUIIMHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh ro0anbHBIC IKOJIOTUYECKUE POOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHHUIO K HUM COOCTBEHHYIO

ITO3HUIIHIO




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA EI'J
IT1O BUOJIOI'MHA

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

buonorus xax HaykKa. JKuBble cucTeMBI 1 X HU3YUCHUC

1.1

CoBpemeHHass OWOJOTHSI — KOMIUICKCHAs HayKa. DBHOJOTMYecKHe HAyKu |
u3ydaemble UMH TpoOiembl. DyHIaMEHTAIbHBIC, TPUKIAIHBIE W TTOMCKOBEIC
HAaYYHBIC UCCJICAOBAHUA B 6I/IOJ'IOFI/II/I.

3HayeHue OWONOTMM B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuabl mupa. [Ipodeccun, cszanHbie ¢ Ouonorueld. 3HaueHHWE OHWOJOTUM B
MPAKTHYECKON JEATENbHOCTH YeJOBEKa: MEIWIIMHE, CEJIbCKOM XO3SICTBE,

IIPOMBILIIEHHOCTH, OXPaHe IIPUPOBI

1.2

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus: Ouosjoruu. CBOWCTBA KUBBIX CHCTEM:
€MHCTBO XMMHUYECKOI'O COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTb, CIIOKHOCTh U
YHOPSIIOYEHHOCTh CTPYKTYPHI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCIPOU3BEJEHUE, PA3APAKUMOCTh, U3MEHUUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHHU3alllMM >KMBBIX CHUCTEM: MOJIEKYJISPHBIM, KJIETOUHbBIA, TKAHEBBIM,
OpraHu3MEHHBIH, MOMYJISIUHOHHO-BUA0BOM, AKOCUCTEMHBIN
(OmoreonieHoTHYECKUH), OnochepHbIid. I[Ipolecchl, MPOUCXOAAININE B IKHUBBIX
cucremax. OCHOBHbIE TpU3HAKU >XUBOTrO. JKu3Hb Kak (opMa CyIeCcTBOBaHUS

MaTepuu

1.3

Meroasl Ouosornmueckoil Hayku. HaOmroneHue, wu3MepeHHe, IKCIIEPHUMEHT,
cucremartuszanus, wmeraaHanus3. [loHdaTMe O 3aBUCHMOM M HE3aBUCUMOM
nepemeHHou. [lmanupoBanue skcnepumenta. [locraHoBKa M IIpoBepKa TUIIOTES.
HyneBass rumote3a. Ilonarue BBIOOPKM u €€ HOCTOBEpPHOCTh. Pazbpoc B
Ouonornuyeckux AaHHbIX. OLEHKa JOCTOBEPHOCTH TOJYYEHHBIX PE3yIbTaTOB.
[IpuunHbBl HCKaXEHUSI PE3yJIbTAaTOB AKCIEpUMEHTA. [IOHSATHE CTATUCTUYECKOTO

TECTA

KneTka xak Onoioruyeckasi CHicTeMa

2.1

Knerka — cTpyKTypHO-()YHKIIMOHAJIbHAS €IMHUIA KUBOTO. MICTOpUS OTKPBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M.
[netinen, P. Bupxo). OcHOBHBIE MOJIOKEHHUS COBPEMEHHOM KJIIETOYHOUN TEOPHH.
MeToabl MOJIEKYIJISIPHOHM M KJIETOYHOM OMOJIOTMH: MUKPOCKOIHS, XpoMaTorpadus,
anekTpodopes, METOJ{ MEYEHBIX aTOMOB, nuddepeHIraIbLHoe

ueHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK

2.2

XHUMHUYECKUN COCTaB KIETKU. Makpo-, MUKpO- U YIbTPAMUKPOdJIEMEHThL. Bona u

e€ poiib KaK pacTBOPHUTENS, peareHTa, y4yacTHe B CTPYKTYPUPOBAHHH KIIETKH,




TeIUIOperysauud. MuHepaabHbIC BEIIECTBA KIETKH, WX OHOJOTHYECKas pPOJb.
Posb KaTHOHOB ¥ aHMOHOB B KIIETKE.

buonornueckne momumepsl. benku. AMUHOKHCIOTHBIA COCTaB  OEJKOB.
CtpykTypbl OenkoBoi Mojekynbl. [lepBuunas cTpykTypa Oenka, menTHAHAS
CBSI3b. BTOpHWuHas, TpeTUYHAs, 4YETBEpTUYHAs CTPYKTYphl. JleHaryparus.
CaoiictBa 6enkoB. Knaccudukanus 6enxos. buonornueckne GyHKIuu OEnKoB.
VYrneBoabl. MoHocaxapupl, AMcCaxapHibl, OJMrOcaxapuibl U TMOJIHCAXaPUJIBI.
O0mwmit mmaH CTpoeHus W (PU3HKO-XMMHUUYECKHE CBOWCTBA  YIJIEBOJOB.
buonoruydeckue GyHKIIMU yTIIEBOIOB.

Jlumuael.  TuppodunbsHO-ruapodoOHbie cBoiicTBa. Kiaccudukauus aunumos.
Tpurmuuepuasl, dochonunuapl, BOCKH, CTepouabl. buomornueckue QyHKIUN
nunaoB. OOIMe cBOWCTBa OMOJIOTHYECKUX MEMOpaH — TeKY4eCThb, CIIOCOOHOCTh
K CaMO3aMBbIKaHUIO, MTOJTYNPOHUIIAEMOCTb.

Hyxneunosbie kucnorsl. JIHK u PHK. CrpoeHune HyKIEHMHOBBIX KHCIIOT.
Hyxneoruapl. [lpuanun xkommiaementaproctu. [Ipasuno Yapradhda. Ctpykrypa
JIHK — nBoitHas cnimpanb. MectoHaxoxaenune u ouonorndeckue ¢pynknuu JTHK.
Buast PHK. ®ynkiuu PHK B knetke.

Crpoenne wmonekynsl AT®. Makpospruueckue cBsizu B Monekyiae ATO.
buonornueckue ¢pynknuu AT®. BoccTaHoBeHHBIE IEPEHOCUYNKH, UX (DYHKITUHU B
kietke. CekBennpoBanue JIHK.

CrtpykrypHast OuWOJOTHS: OMOXMMHUYECKHE W OHOPU3NYECKUE HCCICIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPhI OMOMOJIEKYJT
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Tumel  KJIETOK: dJyKapuoTHYecKas W  mpokapuorwueckas. CTpyKTypHO-
(G yHKIIMOHAIbHBIE 00pPa30BaHUsI KIETKHU.

CrpoeHue mpokapuoTHYeCKON KieTKkd. Kierodnas creHka OakTepuili W apxewu.
OcobeHHOCTH CTpOEHUsi TeTepoTpo(HOM M aBTOTPO(HON MPOKAPHOTHYECKUX
KJIETOK. MecTO U poJib MPOKapuoT B OUOIIEHO3aX.

Crpoenne u (GYyHKIMOHUPOBAHUE SYKAPUOTHYECKOW KieTku. [lnmazmaruueckas
MeMOpaHa (rutazmanemma). CTpyKkTypa Tuta3MaTtudeckod MmemOpanbl. Tpancmopt
BEIIECTB uepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIM  (auddysus,
obneruénnas auddy3us), aKTUBHBIM (NMEPBUYHBIA M BTOPUYHBIM aKTUBHBINA
Tpancnopt). [lomynponumaemocth MemOpaHbl. Pabora HaTpuii-KaaueBOro
Hacoca. DHJIOIUTO3: MUHOIMUTO3, (aromuTo3. Dk30uuTo3. KierouHas cTeHKa.
CrpykTypa 1 GyHKIHMU KIETOUYHOM CTEHKH pacTeHHi, rpuoOoB.

Huronna3zma. [urozons. Llutockener. JIBwkeHue uurtoriazMbel. OpraHouabl
kieTkd. OpHoMeMOpaHHBIE OpPraHOWIbl KIETKU: HHAOIUIa3MaTHYecKas CeTh
(BIIC), ammapat I'onbakH, TU30COMBI, UX CTpOCHHE M (PYHKIMU. B3aumMocBs3h
OJTHOMEMOpaHHBIX OPraHoOMA0B KJeTkH. CTpOoeHHE TPaHyJISIPHOIO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CuHTE3 KIETOYHBIX MeMOpaH. [magkuit




(arpaHyJSpHBIA) SHIOIUIA3MATHYECKUN peTHKyIyM. CekpeTopHas (yHKIHA
annapara [onbmku. TpaHcmopr BellecTB B KIETKe. Bakyosin pacTHUTENbHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPUH, IUTACTUBL.

Crpoenre W (yHKIIMM MUTOXOHIpUN M TuacTui. llepBuuHble, BTOpUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  DYKApUOT.  XJIOPOILIACTHI,
XPOMOILIACTHI, IEUKOTIACTHI BBICIIIUX PACTECHUN.

HememOpanubie opranowabl kinetku CTpoeHwe u  (QYHKIMA HEMEMOpaHHBIX
OpPraHouJIoB KJIETKH. Pubocombl. MukpodunameHTsl. MBIIeYHbIE KIETKH.
Mukpotpybouku. Knerounsiii nentp. CTpoeHHE U ABHKCHUE KIYTUKOB U
pecHruek. MUKpoTpyOOUKH HUTOILIa3MbIL. LleHTprob.

SAnpo. O6Gonouka sapa, XpOMaTHH, KAapHOIUIa3Ma, SAPBIMIKA, UX CTPOECHUE U
¢bynkuuu. SnepHbiii OenkoBbI MaTpukc. IIpocTpaHcTBEHHOE pPACHONIOKEHHE
XpOMOCOM B HHTep(]a3HOM szipe. benku xpomaTtuHa — TUCTOHBI.

Knerounsle BrmodeHns. CpaBHUTENbHAs XapaKTCPUCTUKA KIETOK JYKApUOT

(pacTuTenbHOM, )KUBOTHOM, TPUOHOI)
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AccuMWISIIMS U TUCCUMMJIALIMSA — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIM M TreTepoTpodHBIH. YyacTue KHCIopoJa B OOMEHHBIX
mporeccax. JHepreTuyeckoe obecredeHue KieTku: mnpespamieHue ATD B
oOMeHHBIX Tmporeccax. {DepMEeHTaTUBHBIM XapaKTep peaKIui KJICTOYHOTO
Merabomm3ma. DEpMEHTHI, WX CTPOEHHE, CBONCTBA W MEXaHWU3M JCHCTBUSI.
Kodepmentsl. OTinuns pepMEeHTOB OT HEOPraHWYECKUX KaTaiu3aTopoB. benku-
aKTUBATOPbl M OEIKU-UHTUOMTOPBI. 3aBHCUMOCTb CKOPOCTH (pepMEHTAaTHBHBIX
peaxkuuii oT pa3UuyHbIX (PaKTOPOB.

[lepBuuHBII CHHTE3 OpPraHMYECKUX BEIIECTB B KieTke. PotocuHTe3. Poib
XJioporjiacToB B mporecce ¢orocuHre3a. CBeroBas M TeMHOBas  (pasbl.
[TponykTuBHOCTH (OoTOCHHTE3a. BnusHue pa3nuuHbIX (HaKTOPOB HAa CKOPOCTH
dboTocunHTe3a. 3HaUeHnE (POTOCHHTERA.

XemocuHre3. Paznoobpasue opraHu3MOB-XEMOCHHTETHUKOB: HUTPUPUIMPYIOIIKE
OakTepuu, Keyle300aKTepuu, cepoOaKTepuH, BOAOPOAHbIE OakTepuu. 3HAYCHHE
XEMOCHHTE3A.

AHa’poOHbIe oOpraHu3Mbl. Buasl Opoxkenus. I[IpogykTel OpoxeHUs U WX
UCIIOJIb30BAaHNUE YEJOBEKOM. AHA’pOOHbIE MHMKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN OONIE3HEH.

AdpoOHBIE OpraHU3MBbl. JTallbl YHEPreTHYECKOro oOMeHa. IloAroTOBUTEIHHBIN
sTan. ['Mukoan3 — 6ecKucIopoAHOE paculeTyieHUue TII0KO3bI.

buonornueckoe OKHUCIEHHME, WIM KIETOYHOE JbIXaHWe. Ponb MUTOXOHApHI B
nporeccax OHMOJIOTUYECKOTO OKHCIICHHUS. [uknnueckue peaKIuH.

OxucnurensHoe ¢ochopunrposanue. [IpenmymecTBa a’dpoOHOro Mmytu oOMeHa




BEIIECTB Mepe aHa3POOHBIM. DPPEKTUBHOCTh SHEPreTUIECKOTO OOMEHa

2.5

Peaknun marpuuHoro cuHresa. [IpyHIMI KOMIUIEMEHTApHOCTHM B PEAKLUAX
MaTPUYHOr0 cuHTe3a. Peanu3anus HacnencTBeHHON nHopmarmn. ['eneTnueckuii
KoJ, ero cpoiictBa. TpaHckpunuus — marpuusblii cuHre3 PHK. Ilpuniune
TPAHCKPHUIILMK: KOMIUIEMEHTAPHOCTh, aHTUIIAPAIIEIbHOCTh, ACUMMETPUYHOCTb.
Tpancmsiiust 1 e€ sranbl. Yuactue TpancnopTHeix PHK B OmocunTese Oenka.
YcnoBust OmocuHTe3a Oenka. KomumpoBanue amuHokuciaor. Pomb pubGocom B
O6uocuHTe3e Oenka.

Opranusanys reHoMa y MpoKapuoT U 3YKapuoT. Perynsius akTUBHOCTH T€HOB y
npokapuot. ['unore3a onepona (P. XKako6, XK. Mano). Perymsauust oOMEeHHBIX
IpoueccoB B kieTke. KiieTounslil romeocTas.

Bupycesl — HekierouHsle (OpPMBI JKU3HM U OOMUraTHble mapasutbl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, pETPOBUPYCOB, OaKTepruoQaros.

Bupycubie 3aboneBanus udenmoBeka, kuUBOTHBIX, pacteHuid. CIIN]/], COVID-19,

COIMaJIbHBIC U MCUITMHCKUC HpO6J’I€MbI

2.6

Knerounsnii 1ukn, ero mnepuoasl u  perymsauus. HMatepdasza u  MHTO3.
OcobeHHOCTH TPOLECCOB, MpoTeKarmux B uHTepdasze. IloaroroBka KieTku K
nenenuto.  I[lpecuHTeTndecknid  (MOCTMUTOTHYECKHH), CHHTETHYECKHH U
MMOCTCUHTETUYCCKUN (MTPEMUTOTHIECKHUH ) TIEPHOIbI UHTEP(DA3HI.

Matpuunslii cunre3 JIHK — permkanusa. [lpunmunsr permkanun  JIHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBAaTUBHBIM CHHTE3, AaHTUIIAPAIIEIBHOCTD.
Mexanusm perumkanuu JJTHK. Xpomocombl. Ctpoenne xpomocoM. Temomepsl u
TemoMepa3a. XPOMOCOMHBIM HA0Op KIETKHM — KapuoTuil. J[urjmowmHeli u
rarmIoOuAHbI  HAOOpBl XpoMmMocoM. ['omomornynsle xpomocombl. I[lomoBbie
XPOMOCOMBI.

Jenenne kierku — muTo3. CTaguu MHUTO3a U MPOUCXOMSAIINE B HUX IPOILECCHI.
Tuner muto3a. KapuoknHe3 n nurtokuHe3. buosornueckoe 3HaueHUE MHUTO3A.
Perynsauus MUTOTHYECKOTO ITUKIA KIeTKH. [Iporpammupyemas kieroyHast rTHOemb
— aromnTo3.

cDYHKHI/IOHaJ'IBHafl TCHOMHKA

Opranusm Kak OUoJIOoruyecKas cuctema

3.1

OIHOKJIETOYHEIE, KOJIOHUAJIBHEIE, MHOT'OKJIETOUHBIE OpraHU3MBbI u
MHOTOTKaHEBbIC OPTaHU3MBI.

@opMBl pa3MHOKEHHUSI OPraHU3MOB: Oecrojioe (BKIOYash BETETAaTUBHOE) U
moyioBoe. Buael  0ecrmonoro  pasMHOXKEHUS: TMOYKOBAaHUE, CHOPYJISLHUSA,
(dbparmeHTaIus, KIOHUPOBAHHE.

[TonoBoe pasmuoxkenue. [1onoBeie KiIeTKH, WK TameTbl. Meiio3. Ctaguu meinosa.

IToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonorndeckuii cmpicin Melio3a




U IIOJIOBOTO Iporecca. Meo3 U ero MeCTO B )KU3HEHHOM LIUKJIE OPTraHU3MOB.
[Ipen3aponpimeBoe pasButhe. ['ameroreHe3 y >KMBOTHBIX. [lojioBBIE Keme3bl.
OOpazoBanue U pa3BUTHE TMOJIOBBIX KiIeTOK. CrnepMaroreHe3 U OOTeHE3.
Crpoenre moJOBBIX KiIeTOK. OIIOIOTBOpEHHE U AMOPHUOHAIBHOE pPa3BUTHE
®KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WNunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHToreHe3). Craauu sMOpHOreHesa
KUBOTHBIX (Ha mpumepe Jisarymkn). Jpoonenne. Tunsl qpodnenus. OcodeHHOCTH
NpoOJieHrs MJICKOMUTAIOMIMX. 3apOAbIIeBble JIUCTKU (TacTpysius). 3akiaaka
OpraHoB W TKaHEW W3 3apOJBIIIEBBIX JIMCTKOB. B3auMHOE BIMSHHE 4YacTel
pa3BHBAIOLIECTOCS 3apofblia (3MOpUOHANbHAs WHAYKIMA). 3akjiagka IJIaHa
CTPOEHMS >KMBOTHOIO KaK pE3yJbTaT HEPAPXUUYECKUX B3aUMOJICHCTBUN TI'€HOB.
Bmusaue Ha >MOpHOHAbHOE pAa3BUTHE PA3JIMYHBIX (DAKTOPOB OKpYXKaromien
cpensbl.

Poct u pazurtue xuBoTHbIX. [locTamMOpronanbHbIi nepuo. [Ipsimoe u Henpsmoe
pazButue. Pa3Butue ¢ meramopdo3oM y O€ClO3BOHOYHBIX M ITO3BOHOYHBIX
KUBOTHBIX. buosiornueckoe 3HayeHUE MNPAMOrO M HEMNPSAMOIO pa3BUTHUSA, HX
pacnpocTpaHeHue B mpupone. Tumbl pocTa XUBOTHBIX. DakTOpbl peryisiuuu
pocTa KHMBOTHBIX M denoBeka. CTaguu MOCTAIMOPHOHAIBHOTO PAa3BUTHUS Y
YKUBOTHBIX U 4esoBeka. [leproael oHTOreHesa yenoBeka.

Pasmuoxxenne wu pasButme pacteHuil. ['ametodutr u crnopodur. Meiioz B
KM3HEHHOM IMKJIe pacteHuil. OOpazoBaHHe crop B Ipolecce Menosa.
I'amerorenes y pacrenuil. OIUIOOOTBOpPEHHE M Pa3BUTHE PACTUTENIBHBIX
opraHu3MoB. J[BOIHOE OIJIOOTBOPEHHUE Y IIBETKOBBIX pacTeHuid. OOpazoBaHue U

pa3BuTHE ceMeHH. MexaHU3MBbl PEeryJsluid OHTOT€HEe3a Y paCTeHUI U )KUBOTHBIX

3.2

Hcropust craHOBIEHHST W pPa3BUTHSI TEHETHMKM Kak Haykd. (OCHOBHBIC
TCHCTUYCCKUEC IIOHATUSA U CHUMBOJIBI. FOMOHOI‘I/I‘IHBIG XpOMOCOMI:I, AJIJICJIBHBIC
I'CHBbl, AJBTCPHATUBHBIC IMPU3HAKYU, JOMHMHAHTHBIM M PELECCUBHBINA IPU3HAK,
TOMO3HUTOTa, TETEPO3UTOTa, YKHCTas JIMHUS, THOPUIBI, TEHOTHI, (EHOTHIIL.
OCHOBHBIE ~ METOJbI  TC€HETHUKH: THUOPHIOIOTHYCCKUAN,  ITUTOJIOTHUYCCKUH,

MOJIEKYJIAPHO-TE€HETUYECKU I

3.3

Monorubpuanoe ckpemuBanue. [lepBorit 3akoH MeHenst — 3aKoH eTMHO00pa3ust
ruOpugoB mepBoro mnokoneHus. IlpaBuino nomuHupoBaHUS. Bropoil 3akoH
Menzaenss — 3aKOH pacUleIUIeHUs IpU3HAKoB. lluTonormueckue OCHOBBI
MOHOTHMOPUAHOTO CKpeluBaHus. [ umoTe3a 4ucToTh TaMerT.

AHanu3upyloiiee ckpeumBanue. IIpomMexyTOuHbI XapakTep HacleI0OBaHUsA.
Pacmienyienue npru3HakoB pU HEMOJIHOM JOMUHUPOBAHUU.

JurnbpunHoe ckpemmBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacJaceJOBaHUs IIPU3HAKOB. HI/ITOJ'IOFI/ILICCKI/IC OCHOBBI ,I[I/IFI/I6pI/II[HOFO




CKpELIUBaHUs.
CueruienHoe HacienoBanue mnpusHakoB. Pabotet T. Moprana. CueruieHHoe
HACJICOBAHNE T'€HOB, HAPYIIEHUE CLEIUICHUS MEXNYy TIeHaMH. XPOMOCOMHAas
TEOPHUs HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIM MEXaHU3M OIpENEIeHHs] 1oja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M reTeporaMeTHblil non. I'eHeTndeckas
CTpyKTypa IOJIOBBIX XpomocoM. HacnemoBaHme NpU3HAKOB, CLEIUIEHHBIX C
IOJIOM.

I'enotun kak nenoctHas cucrema. [lmedoTponuss — MHOKECTBEHHOE ICHCTBUE
resa. MHOXECTBEHHBIM aiuIeau3M. B3auMoaeicTBUE HEaUICIbHBIX TI'EHOB.

Komnnemenrapuocts. Onucrtas. [Tonumepus

3.4

BzaumoneiicTBue renotuna u cpensl npu GopmupoBanun ¢peHotuna. I3sMeHuYnBOCTb
npu3HakoB. KayecTBeHHbIE M KOJMYECTBEHHbIE MPU3HAKU. BUIbl M3MEHUYMBOCTU:
HEHACJICACTBEHHAs U HACJICACTBCHHASL.

MogudukaiionHass ~ U3MEHYUBOCTb. Pomb cpenbl B (OPMHUPOBAHUU
MOIM(UKAITMOHHOW M3MEeHYMBOCTH. HopMma peakiinu npuzHaka. BapuaroHHbIN psij
u BapuanuonHas kpuBas (B. HWoranncen). CpoiictBa MOaM(pHUKAIIMOHHON
H3MEHYUBOCTH.

I'enoTunmueckas n3MeHYNBOCTL. CBOMCTBA TEHOTUIINYECKON M3MEHUYHUBOCTU. BUIIBI
TCeHOTUITNYECKON M3MEHUYNBOCTH: KOMOMHATHBHAS, MyTallMOHHASI.

KomOunaTtBHasT W3MEHUMBOCTh. MeHo3 © TOJIOBOM TIpOIleCC — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUUBOCTUA B CO3JaHUU
TEHETUYECKOT0 Pa3HO0Opa3us B Mpe/eniax OAHOTO BU/IA.

MyTanroHHasi ”3BMEHYMBOCTh. BHIIbI MyTaluii: T€HHbIE, XPOMOCOMHBIE, TCHOMHBIE.
CrnoHTaHHbIE W WHAYUWPOBAHHBIC MYyTaluu. SepHbIE M UUTOIIA3MATUYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBbIE MyTallK. [IpuurMHbBI BOSHUKHOBEHUS! MYTAIIHA.
Mytarenbl ¥ HMX BAMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[HIOHHOIO
nporiecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HacleaAcTBeHHON n3MenunBocty (H.U.

BasuoB). BHesgepHast ”3MEHUNBOCTD U HACJIEICTBEHHOCTh

3.5

Kapuotun uyenoBeka. MexayHapoaHas MporpaMMa HMCCIEJOBAHUS TE€HOMa
yernoBeKka. MeToabl  HM3Yy4YeHUsS TEHETUKM  YeJIOBEKa: T'€HEaJOrMYecKuid,
OJIM3HEIIOBBIA, LIMTOreHETUYSCKUH, MOMYJISIHUOHHO-CTAaTUCTUYECKH,
MOJIEKYJISIPHO-T€HETUUECKUH. CoBpeMeHHOE onpeacIcHue TeHOTHUIA;
MOJJHOT€HOMHOE CEKBEHUPOBAHHME, TEHOTUITUPOBAHUE, B TOM YHUCIIE C IMOMOIIBIO
[11P-anamu3a.  HacmencrBeHHple — 3a0oiieBaHHMS  YelIOBeKa. | GHHBIE |
XPOMOCOMHBIE Oose3Hn YeI0BeKa. bonesnu c HACJIEICTBEHHOU
MPeIPacoI0KEHHOCThIO. 3HAYCHHE MEAMIIMHCKOW T'€HETUKU B MPEIOTBPAILICHUU

M JICYCHNH I'eHETHUYECKHUX 3a00yieBaHMii yestoBeka. CTBOJIOBEIE KIIETKH




3.6

JloMecTukanus ¥ ceneKius. 3apoxkaIeHue CeJIEKIUU U foMecTukaimu. Yuenue H.1.
BaBuioBa o 1eHTpax MPOUCXOKACHUS W MHOTO00pa3us KyJIbTYPHBIX PACTCHUI.
Ponb ceneknuu B co3aHuu COPTOB PacTeHMd M MOPOJ KUBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTUYECKHUX PSJIOB B HACIEACTBEHHOW u3MeHumBocTH H.U.
BaBuioBa, ero 3HaueHue ISl CEIEKIIMOHHON pabOTHI.

Metoabl  CeneKIMOHHOW paboThl. VCKYCCTBEHHBI OTOOp: MAaccoBBIM U
WHIUBUYTbHBI. OTtanel KOMOWHAIIMOHHON CEJIEKIIUH. UcnreiTanue
MpPOU3BOUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIY C IOMOIIBIO OLIEHKH
(eHoTuna moToMcTBa M 0TOOP MO TEHOTHUITY ¢ MoMolIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO]l CEeIeKIIMOHHON paboThl. PagnannoHHbIi 1
XUMHUYECKUM MyTareHe3 Kak HWCTOYHUK MyTaluld Yy KyJbTYpHbIX GopM
opranu3moB. Mcronb3oBaHHE€ TEHOMHOIO PENAKTUPOBAHUS M METOJOB
pexombunanTHeIX JIHK nmst momy4deHuss HICXOAHOTO MaTepualia JJist CEICKIUH.
[ony4yenne mnonuruionioB. BHyTpuBHIoBas rubpuausaius. birskopoacTBeHHOE
CKpelllMBaHue, Wiu HMHOpuaAuHr. HeponcTBeHHOEe cKpelBaHHWEe, WM ayTOPUIUHT.
I'ereposuc u ero mpuuunbl. Mcnonbs3oBaHue rerepo3uca B cenekimu. OTaanéHHas
rubpumaiyst. [IpeomoneHne Oecruioquisi MEXBUIOBBIX THOPUAOB. JlocTikeHUs

CCIICKIIMH paCTeHI/Iﬁ U XXKMBOTHBIX

3.7

OOBEKTHI, UCMIONB3yEeMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIC U TKAHEBHIC KYIbTYpPHI,
MHUKPOOPIaHU3MbI, HMX  XapaKTepucTuka. TpaauuuoHHAas  OHWOTEXHOJOTHS:
xjieboneueHne,  MOJydeHHE  KUCIOMOJIOYHBIX  MPOAYKTOB,  BUHOJEIHE.
MukpoOuonornueckuii cuHTe3. OOBEKTHI MHKPOOHOIOTMYECKUX TEXHOJOTHH.
[TpousBoacTBO  Oenka, AMHHOKHMCJIOT Y  BHUTaMHHOB. UckyccrBeHHOE
OILUTIOIOTBOpEHUE. PEKOHCTPYKIMA SHULEKIETOK W KIOHUPOBAaHUE >KUBOTHBIX.
Merton TpaHCIUTaHTaUUu SAEp KIETOK.

XpoMOCOMHAsi W TIeHHas WHXEHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHCTpyupoBanue pexkomOmHanTHbIX JIHK. JlocTmkeHus ¥ TMepCHeKTHBBI
XPOMOCOMHOM M TEHHOM WHXXEHepuu. MeaunuHckue OWOTEXHOJIOTHH.

Hcmonns30BaHue CTBOJIOBBIX KJIETOK

Cucrtema 1 MHOTOOOpa3ne OPraHMYECKOro MUpa

4.1

buonoruueckoe  pazHooOpasue  opranusmoB.  CoBpeMeHHass  cHCTEMa
OopraHudeckoro wmwupa. llpuHIMNbBI KinaccupukKanuu opraHu3mMoB. OCHOBHBIC
CUCTEMATUYECKUE IPYIIIBLI OPraHU3MOB.

Oco0eHHOCTH CTPOEHUS M KHU3HEACSITETbHOCTH OJHOKJIETOUHBIX OPraHU3MOB.
bakTepuu, apxeu, oJHOKJIETOUHbIE T'PUOBI, OJHOKJIETOUHbIE BOAOPOCIH, APyrue
npotuctsl. KonoHuanbHble Opranu3msl. J[BUKeHNE OTHOKIETOYHBIX OPraHU3MOB:
amMEOOUTHOE, )KTYTUKOBOE, PECHUYHOE. 3allluTa y OJAHOKJIETOUYHBIX OPTaHU3MOB.

Pa3npakxuMoCTh y OJTHOKJIETOUHBIX OPraHU3MOB. TakcHuChl




4.2

MHorokJieTouHble pacTeHHs. B3anMOCBs3b YacTed MHOTOKJIETOYHOTO OPTraHU3Ma.
Tkanu, opraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOro opraHuszma. Opranuszm
Kak enuHoe 1enoe. TkaHu pacTeHuid. TuNbl PacTUTENbHBIX TKaHEH:
oOpa3zoBarenbHas, TOKPOBHAs, TMPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKas.

OcoOenHocTy cTpoeHUs, PYHKIIHIA U PACTIONOKECHHS TKAHEH B OpraHax pacTeHUi

4.3

BereraTtuBHbIE M reéHEpaTUBHBIE OPTraHbl pacTeHUl. @YHKIIMM OPraHOB U CHUCTEM
opranoB. Kapkac pacrenuii. /[Bu>keHre MHOTOKJIETOUYHBIX PACTEHUN: TPOITU3MBI U
Hactuu. llornomienue BOABI, YIJIEKUCIOTO ra3a U MHUHEPAIbHBIX BEIIECTB
pactenusmu. [[pixanue pactenuid. {uddysus ra3oB yepe3 MOBEPXHOCTh KIETKH.
TpaHncnopTHBIE CHUCTEMBI pacTeHuil. Beigenenue y pacrteHuil. 3ammura y
MHOTOKJIETOYHBIX pacTeHui. Kyrukyna. CpencTBa macCHBHOM M XUMHYECKOU
3amuThl. OUTOHLIUIBI.

PazgpaxxuMocTe M perynsnuus y OpraHu3sMoB. Pa3zapaxumocTh W peryisnus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PocTtoBrie BC€IIECCTBA U UX 3HAYCHUC

4.5

MHOroKkieTouHple  KMBOTHbIE.  B3anMMOCBS3p  4yacTe€ll  MHOTOKJIETOYHOI'O
opranusma. TkaHH, OpraHbl U CUCTEMbl OPTaHOB MHOT'OKJIETOYHOTO OpPTaHH3Ma.
Opranusm kak enuHoe nenoe. ['omeocras. TkaHu )KUBOTHBIX M YeOBEKa. THUIIbI
KUBOTHBIX TKaHEH: JIUTENUalbHasi, COCIWHMTENbHAs, MbIIICYHAs, HEPBHAs.
OcobenHoctu cTpoeHHs, (GYHKIMA H PACIONOXKEHUS TKaHEH B oOpraHax

JKHBOTHBIX U YCJIOBCKA

4.6

Opranbl ¥ CUCTEMBI OPTraHOB KUBOTHBIX. DYHKIIMKU OPraHOB U CHUCTEM OPraHOB.
Omnopa Tena opranu3moB. CKeleTbl OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblll 1 BHYTpeHHMI ckeneT. CTpOE€HUE M THUIIBI COEIMHEHUs
KOCTEH.

JIBM>kxeHne MHOTOKJIETOYHBIX JKHBOTHBIX. IluTtanue »xuBOTHBIX. IluTanue
MMO3BOHOYHBIX JKUBOTHBIX. JIpIxaHue KUBOTHBIX. KokHOE npixanue. XKabepHoe u
JIErOYHOE JhIXaHUE.

JIpIxaHue TMO3BOHOYHBIX >KWBOTHBIX. ODBOJIOIMOHHOE YCIOXKHEHHE CTPOCHUS
JIETKUX TI03BOHOYHBIX >KMBOTHBIX. JIpIXaTeldbHas cHCTeMa 4ejioBeka. MexaHu3m
BEHTWJSILIMM JIETKUX y NOTHL M MIIEKONUTAOIMX. TpaHCHOpT BEUIECTB Y
OpraHu3MoB. TpaHCIOPT BEHIECTB y KUBOTHBIX. KpoBeHOCHas cucrema u €€
OpraHsbl. KpoBeHocHasgs  cucremMa  MO3BOHOYHBIX  JKMBOTHBIX. Kpyru
KpOBOOOpaIIeHHsl. JBONIOIMOHHBIE  YCIOKHEHUST CTPOCHUS KPOBEHOCHOM
CHUCTEMBI TMO3BOHOYHBIX XMBOTHBIX. BblaeneHune y opraHu3MoB. Beinenenue y
*KUBOTHBIX. COKpaTuTeNbHbIe Bakyoau. Opransl BeigeneHusa. CBsI3b MOJIOCTH TeNa
C KPOBEHOCHOM W BBIICIUTEIIBHON cucTeMamu. BrpiieneHue y MO3BOHOYHBIX
KUBOTHBIX. 3alIUTa Yy MHOTOKJIETOYHBIX KHUBOTHBIX. [lOKpOBBI U HX

IIPOU3BOJIHBIE.




PaznpaxumMocTh U perysanus y Opranu3mMoB. Pa3npakumMocTs y OJHOKIETOYHBIX
opranu3moB. Takcucel. PasznpaxumMocTs W peryisiliuss y MHOTOKJIETOYHBIX
pactenuii. PocToBble BeliecTBa U UX 3HAYEHUE.

HepBhas cucrema u pediexTopHas peryiasiusi Y MHOTOKJIETOUYHBIX KHUBOTHBIX.
HepBHas cuctema u e€ otnensl. DBOJTIOIMOHHOE YCIOKHEHNUE CTPOSHUSI HEPBHOM
CHUCTCMBbI Y ) KUBOTHBIX.

Pazpaborka anroputmMoB u mporpamMm sl dh(EKTUBHON (DYHKIIMOHATBLHON
aHHOTaIUU T€HOMOB, TPaHCKPUIITOMOB, MIPOTEOMOB, MeTaboI0MOB

MHUKPOOPIraHU3MOB, PACTEHUM, )KUBOTHBIX U YEJIOBEKA

OpranusMm 4enoBeKa U €ro 340pOBbe

5.1

Opransl 1 cUCTEMBI OPTaHOB uyenoBeKa. OTAEbl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KHUBOTHBIX. Peduekc u pedunekropnas nyra. be3ycioBHbIE U yCIOBHBIC
pednexcel. ['ymopanbHas peryssiuss UM SHAOKPUHHAs CHCTEMa >XUBOTHBIX H
yenoBeka. JKese3bl SHAOKPUHHOW CUCTEMBI U UX TOPMOHBI. [lelicTBuE TOPMOHOB.
B3auMocBsi3p HEpBHON W SHIOKPUHHOW cucTeM. [wumoTtamamo-runodusapHas

cucrema. Peduexc u pedaexropnas ayra. bezycioBHble u ycinoBHBIE pedieKchl
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3ammra opranu3ma ot Oone3Heil. IMMyHHas cuctema uenoBeka. KineTounslii u
TYMOPaJIbHBIA MMMYHHUTET. BpoXAEHHBIN, NpUOOPETEHHBIN crenuduyecKuii
WMMYHUTET. Teopuss KJIOHaIbHO-CeNIeKTUBHOTO wuMMyHHTeTa  (I1.Dpnux,
®.M.beprer, C.Toneraa). BocnamuTenbHble OTBETHI OpraHu3MoB. Poib

BPOKIEHHOTO UMMYHHUTETA B Pa3BUTHUU CHCTEMHBIX 3a00JIeBaHUI
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KpoBenochnas cucrema u e€ opranbl. Cepjie, KpOBEHOCHBIE COCYAbl U KPOBb.

Kpyru kpoBooOpamienus. Pabota cepama u e€ peryssmus

54

Jeixanue yenoBeka. [uddy3us razoB yepe3 MOBEpXHOCTh KIETKU. J[pIxaTenbHas
cucrema 4yeioBeka. JlpIxaTrenpHas NOBEPXHOCTh. Perynsums  AbIXaHUS.

JIpixaTeabHbIe 00BEMBI

5.5

[MumeBaputenbHas cucrema uenoBeka. OTIENbl NHILEBAPUTETBLHOTO TpPaKTa.
[TumeBapuTenbHble  kKene3bl.  BHYTpUIIONOCTHOE M BHYTPHUKJIIETOYHOE

MUILEBAPEHUE

5.6

[TokpoBel M ux mnpousBogHble. Opransl BbiaeneHus. I[louku. CrtpoeHue u
¢bynkunonupoBanue HeppoHa. OUIbTpaIHs, CEKpElUs U 0OpaTHOE BCACHIBAHHE

KaK MEXaHU3MbI paboThI OpraHoB BeieneHus. OOpazoBaHUe MOYH Y YEJIOBEKa

5.7

ILBI/I)KGHI/IG yelloBeKa: MblIeuHas cucteMa. CKeJeTHBIC MbBIIIOBI X1 HUX pa60Ta.

CrtpoeHue u TUIIBI COEMHEHUST KOCTEN

Teopus 3Bontonuu. PazButue xu3Hu Ha 3emiie

6.1

OpomtonmonHass  Teopust Y.  JlapBuHa. Ilpennocwiiku — BO3HUKHOBEHUS

napBuHU3Ma. JKu3Hb 1 Hay4yHas nedatenbHocTh Y. JlapBuHa.




JBmkymue cuiibl 3Boiaonuu BUJIOB 1o Y. JlapBuHY (BBICOKash MHTEHCUBHOCTH
pPa3sMHOXKEHHsI OpPraHM3MOB, HACJEJICTBEHHAas W3MEHYMBOCTh, Ooppba 3a
CYIIIECTBOBAHME, €CTECTBEHHBIN M HCKYCCTBEHHBIN OTOOD).

Odopmnenne cunternyeckor teopuu sBomonuu (CTD). HelirpansHas teopus
sBomtoruK. CoBpeMEeHHast BOJIOIMOHHAS OMOJIOTrHs. 3HaYCHHUE 3BOIOIMOHHOMN

Teopuu B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTHUHBI MUPa

6.2

[Momymnsimust Kak dJeMeHTapHas eauHuia SBoMoNuH. COBpEeMEHHBIE METOIbI
OLIEHKH TEHETUYECKOro pa3sHooOpa3ust U CTPYKTYphl mnomynsuuil. V3meHenue
reHooHAa MOMYJSIIUK KakK »JIEMEHTapHOE 53BOJIOIUMOHHOE SBJICHHE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

DOnemeHTapHble (JaKTOpPHl (ABMKYIIME CHIIBI) O3BOJIONUU. MyTaluOHHBIN
nporiecc. KomOunatuBHas wu3MeHuuBOCTh. Jlpeiip reHoB — ciyuvaifHble
HEHANpPaBJIEHHbIE M3MEHEHUs 4YacToT ajulesnedl B momymsuusx. Oddekr
OCHOBATEJIA. Murpauum. N3osmsius MOMYJISAN: reorpaduyeckas
(mpocTpaHCTBeHHAas1), OHMoIornyecKast (pernpoayKTUBHAS).

EcrectBennplii  oTOOp — HampaBmsitouuid  (aktop  dBomonun.  Dopmbl
€CTECTBEHHOTO0  0TOOpa: JBWKYIIUHA, CTAOWJIM3UPYIOIINUNA, pPa3phIBAIOIINI
(mu3pynruBHbIi). [TonoBoit oToOp.

[IpucnocoOIeHHOCTh ~ OPraHU3MOB  KaK  pe3yjlbTaT  MHUKPOIBOJIOLIUU.
Bo3nukHOBeHME  TpHCMOCOONICHM Yy  OopraHu3MoB.  Apomopdo3bpl U
uauoanantanuu. [IpuMepsl npucrnocobieHuid y oprann3MoB. OTHOCUTEIIBHOCTD
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero «kpurepuum wu cTpykKTypa. BumooOpa3zoBaHue Kak pe3yibTar
MUKpO3BOIoNMH. M3omsamus — ximrodeBoil ¢akrtop BumooOpaszoBanus. [lytu u
CIIOCOOBI BH1000pa30BaHUSI: aJIONaTPUIECKOE (reorpaduueckoe),
cUMMATpudeckoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (IIOJIUILJIOHUIU3AIINS,
ruOpuau3anys). JmurenbHOCTh HBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl HOpMUPOBaHUS OHMOJIOTHYECKOTO PA3HOOOpa3HsI.

Ponp 3BomtonMoHHON Ouosioruu B pa3pabOTKe HAayYHBIX METOAOB COXpPaHEHUs
Ooropa3zHooOpasusi. MUKpPOIBOJIONUS U KOIBOJIOLHS IMAPa3UTOB U UX XO3S5EB.
Mexanu3mbl HOpMUPOBAHHS YCTOWYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI

Cc Hel

6.3

MGTOI[I:I HU3YUCHUS MAKPO3BOJIOIHWH. ITaneonTomorudyeckue MCTOAbI HN3YUCHUA
sBomtorun. [lepexomanbie GOpMBI U PHITOTEHETUYECKHUE PSIBI OPTaHU3MOB.
buoreorpaduueckue Metoasl n3yueHus sBoronuu. CpaBHeHue (Giiopsl U GayHb
MaTEepUKOB M OCTPOBOB. buoreorpapuueckue odiaactu 3eminn. Bugsl-sHaeMuku u
PEIUKTBHL.

DOMOpHUONIOTHYECKHE U CPaBHUTEIBHO-MOP(POJOTUYECKHE METOAbl H3y4YEHUS




3BOJIIOIINH. I'eHeTndyeckne MexXaHU3MBI 3BOJIOOHMNW OHTOI'€HE3a U IIOABJICHUS
3BOJOIINMOHHBIX HOBIICCTB. I"'omonoruunsie n AHAJIOTUYHBIC OpraHbl.
Pynmumentapaple  opraHbl W aTaBU3MBL.  MOJEKYISIpPHO-TEHETHUECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHE  METOIbl  HM3YYCHHS  IBOIIOIUH.
I'oMonoruuneie IreHEL. COBpeMeHHBIe MCTOABI IMMOCTPOCHUMA (bI/IJIOFGHeTI/I‘IeCKI/IX
JIePEBBEB.

XPOMOCOMHBIE MYTAITUH U BOJIOIHSI TECHOMOB.

O6mme 3akoHOMEepHOCTH (TIpaBWia) 3BodONUH. HeoOpaTMMOCTh HBOIOIHUU.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB BOJIIOIUN

6.4

Hayunple rHMmoOTE3sl NPOUCXOXKIEHUS SKM3HM Ha 3emse. AOuWoreHes wu
naHcnepmus. JJoHaydHbIE MPEACTABICHUS O 3aPOKICHUU KU3ZHU (KPEAIMOHU3M).
['mnoTte3a MOCTOSTHHOTO CaMO3apOXkKACHUS KU3HU U €€ OMPOBEPIKEHUE OIbITAMU
®. Pemu, JI. Cnammannanu, JI. Ilactepa. IlpoucxoxxneHue Ku3HU U
acTpOoOHOJIOTHS.

OcHOBHBIE 3Talbl HEOpraHWYecKoW HBoitonuu. llnanerapHas (reonormueckas)
IBOMIONUS. XHMHYECKas JBOJIONMsSI. AOHOTEHHBI CHHTE3 OpPraHUYECKHX
BemecTB u3 Heopranmueckux. Omeir C. Mumiepa u I'. Opu. OG6pa3oBanue
nosuMepoB U3 MoHoMepoB. KoanepBatHas runote3a A.M. OnmapuHa, rumnoresa
nepsuyHoro Oynbona JIx. XonneiHa, reHermueckas rumore3a . Mémrepa.
Pu6osumer (T. Yek) m runore3a «vmpa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIETKH.

Hctopusa 3emnn u meroapl e€ usydeHus. Vckomaemble opraHM4ecKHe OCTaTKH.
I'eoxpononorust u e€ Meronasl. OTHOCHUTENBHAS U a0CONIOTHAST T€OXPOHOJOTHSL.
I'eoxpoHonornyueckas 1mKasa: 0HbL, Apbl, HEPUOJIBL, FTTOXH.

HavaneHele 3Tanbel opranndeckoil 3poarounu. [losiBieHne m 3BOMIONUS NEPBBIX
KIETOK. OBOJIONHS MeTa0onu3Ma. BO3HHKHOBEHHE TMEPBBIX OKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKHM KaK aHaJIOT MEPBBIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapUOTHI.

[TpoucxoxaeHne 3ykapuoT (CUMOMOTEHE3). DBONIOIMOHHOE TMPOUCXOKICHUE
BUpYycOB. IIpoucxoxxieHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBeHUE
OCHOBHBIX TPYNI MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE J3Tambl ABOJIONMHA BBICIIUX pacTeHuil. OCHOBHBIE apoMopho3bl
pactrenuii. Bpixon pactenuit Ha cymry. [losBieHue CHoOpoBBIX pacTEHUM U
3aBoeBaHue uMH cymu. CemeHHble pacTeHus. [IpoucxoxaeHue IBETKOBBIX
pacTeHui.

OcHOBHbBIE DTallbl 3BOJIONUU KUBOTHOTO Mupa. OCHOBHBIE apoMop(o3bl
KUBOTHBIX. Benjckas dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie Xx0op/10BbI€ KUBOTHBIE. JKU3HB B BO/IE. DBOJIOLMS MO3BOHOYHBIX.

[Tpoucxoxaenne ampubmii 1 pentwinii. [IpoucxoxxaeHne MIEKOMUTAIOMUX U




ntun. [lpuamun kxmodeBoro apomopdo3a. OcBoeHue OECIO3BOHOYHBIMU H
IMO3BOHOYHBIMHU KUBOTHBIMU CYIIH.

PazBuTue xu3HM Ha 3emiie IO 3paM U MEepUoJaM: apxeH, MPoTepo30id, MaIeo30u,
Me30301, KaiHO30M. OOmas XapakKTEepUCTHKAa KIUMaTa H TEO0JOTHYECKUX
nporieccoB. [losiBIeHUE U paclBET XapaKTEPHBIX OPraHU3MOB. YTIe00pa3oBaHUE:
€ro YCJIOBHSI U BIUSHUE HA Ta30BBIA COCTAB aTMOC(EPHI.

MaccoBble BBIMUPAHHUS — 3KOJOTHYECKHE KPHU3UCHl mpouuioro. [lpuyuHbl u
CIEACTBUSI MACCOBBIX BbIMUpPAHUH. COBPEMEHHBIM AKOJOTMYECKHI KPHU3UC, €O

0COOEHHOCTH

6.5

Paznenst w 3agaum anTpomnosiorud. Metonbl aHTpononorud. CTaHOBJIEHUE
MPEACTABICHUH O MPOUCXOKACHUH YenoBeka. COBpEeMEHHbIE HAYUHbIE TEOPUH.
CxoacTBO 4yenoBeKa C KUBOTHBIMU. CHCTEMaTHYECKOE MOJIOKEHUE YEIOBEKa.
CBuuerenbcTBa  CXOJACTBA  YeJNOBEKA C  JKMBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (hU3M0IOT0-OMOXUMUYECKHE,
noBegeH4Yeckrue. OTINYUS YelIOBeKa OT KUBOTHBIX. [IpsIMOX0XkKI€HHE U KOMIUIEKC
CBA3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPON CUTHAJILHON
CUCTEMBI.

JIBmokymue cuibl ((pakToOpbl) aHTPOMOTeHe3a: OMOJOTHYECKHE, COIHATbHBIC.
CooTHoIIeHnEe OMOJIOTHYECKHUX M COIUANTBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.
OCHOBHBIE CTaIUH aHTPONOreHe3a. ABCTPATONUTEKN — IBYHOTHE MPEAKHU JIIOAEH.
UenoBek  ymenblii, TE€pBbIE HM3TFOTOBJIEHUS oOpyaud Tpyaa. Yenosek
OpSIMOXOAAIIMA M TEpPBBIM BBIXOA JoAel 3a mpenensl Adpuku. Yemosek
reiiienp0epreckuii — oOmUi NpeqoK HEaHAePTATbCKOTO YelIOBEKa U YelIOBEKa
pazymHoro. YenoBek HeaHIEPTATbCKUM KaK BHJ JIIOJAEH XOJOJHOrO KiuMMara.
UenoBek pa3yMHbIA COBPEMEHHOTO THIIA, JIEHUCOBCKUU YEIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npenenamu AQpukm.

DOBOJIIOLUS COBPEMEHHOTO 4YenoBeKa. ECTeCTBEHHBIM OTOOp B MOMYJSLUAX
yenoBeka. MyTalmoHHBIA Tiporiece U noauMopdusm. [lomynsiinoHHbIE BOIHBI,
npeid reHoB, Murpanus u «3h(exT ocHOBATENs» B MOMYJISAIUSIX COBPEMEHHOTO
YeJIoBeKa.

UYenoseueckue pacel. Ilonstue o pace. bonbmmume pacel:  eBporeougHas
(eBpa3uiickasi), aBCTpajO-HErpoWgHAs  (PKBATOpHUAJIbHASs),  MOHTOJIOMIHAS
(a3maTcko-aMepukaHcKas). Bpemss u myTu pacceieHHsl uyeioBeKa MO IUIaHETe.
EnuncTtBo  yenoBeueckux pac. HayuHas  HeECOCTOSITENBHOCTH — pacu3Ma.
[TprcmocoONeHHOCTh YeNOBEKa K Pa3HBIM YCIOBHUSM OKPYXAIOMIEH Cpebl.
Brnussane reorpaduueckoit cpenst u  apeiida TEHOB Ha MOPQOJIOTHIO U

(hbU3MOJIOTHIO YeIIOBEKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTH




7.1

Paznensl u 3anaun sxosnoruu. CBsi3b 3KOJOTUHU C APYTUMH HAyKaMHU.
Metoaer skonoruu. lloneBeie HaOMIOAEHUS. DKCHEPUMEHTHI B  DKOJIOTHUH:
NpUPOAHbIE U JiabopaTopHble. MojenupoBaHue B 3KOJOTUU. MOHUTOPHUHT

OKPY’KaIOIIEH Cpebl: TOKATbHBIN, pETHOHAIBHBIN U TJI00ATBHBIN

7.2

Dxonorudeckue (GakTopel W 3aKOHOMEPHOCTH X JnedctBus. Kiaccudukarus
AKOJIOTUYECKHX (PAaKTOpOB: aOMOTHYECKHE, OHOTHYECKHE, aHTPOIIOTCHHBIC.
OOmue 3aKOHOMEPHOCTH JEHCTBHS 3KOJIOrndyeckux ¢akropos. IIpaBuio
munumyma (K. Hlnpenrens, FO. JIu6Gux). TonepanTHOCTh. DBpUOMOHTHBIE H
CTEHOOMOHTHBIE OpPTraHU3MBI.

AbGuoTtndeckue ¢daktopbel. CBET Kak sKojoruueckuii (axrop. JleicTBue pa3sHbIX
Y4acTKOB COJIHEUHOTO CIEKTpa Ha OpraHu3Mbl. OKOJIOIMYECKHE TPYIIIBI
pacTeHUil M JKMBOTHBIX II0 OTHOLIEHHMIO K cBeTy. CHrHaimbHas pojb CBETa.
DOoTONEPUOAU3M.

TemmepaTypa kak »dkosorudeckuid Qakrop. JlelictBue TemmepaTypsl Ha
opranusmsl. [IoMKMUIOTEpMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak 9konormueckwii  (axtop. IIpucmocobneHust pacteHuil K
noJiepKaHuto BoxHoro Oamanca. Kmaccudukarust pacTeHHil MO OTHOIICHUIO K
BoJie. [Ipucnocobaenns >KUBOTHBIX K M3MEHEHUIO BOJJHOTO PEXKHMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JyILIHAs, ITOYBEHHAas,
ryOMHHas  TMOANOYBEHHAs, BHYTPUOpPraHu3MeHHas. DOU3NKO-XMMHUYECKHE
0cOOEHHOCTH cpex oOHuTaHus OpraHu3MoB. llpucmocoOneHusi OpraHu3MOB K
KM3HH B Pa3HbBIX Cpeax.

buonoruueckue putmbl. BHeninue u BHyTpeHHHE pUTMbL. CyTOUHBIE U TOJIUYHBIE
putMbl. [IpHcnoco0IeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM YCJIOBHIMA
KHU3HH.

Kuznennsie Gopmbl opranu3moB. [loHsTHe o *u3HeHHOU (opme. KuzHeHHBIE
(dbopMbI pacTeHMil: AepeBbs, KYCTapHUKH, KYCTapHUYKH, MHOTOJETHHE TPAaBbl,
oJlHOJIeTHUE TpaBbl. JKu3HeHHbIE (HOPMBI JKUBOTHBIX: THAPOOHOHTHI, T€OOHOHTHI,
a3poOHoHTHI. OCOOEHHOCTH CTPOSHHS U 00pasa KU3HH.

buotnueckne ¢akropbl. Buasl OMOTHYECKHX B3aMMOJCHCTBHUI: KOHKYPEHIIHS,
XHUIIHAYECTBO, cuMOU03 U ero ¢opmel. [lapazutusm, koomepausi, MyTyaau3M,
KOMMEHCAJIU3M (KBapTHPaAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMOJIeiicTBUS  (Tomuueckue, (Qopudeckue, (Habpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJEHCTBHI JUIS CYIIECTBOBAaHUS OPraHU3MOB B cCpejne

oOutanus. [I[puHIIUI KOHKYPEHTHOT'O UCKITIOYECHHUS

7.3

DKOJIOTHYECKHE XapaKTepUCTUKU momynsnuu. llomynsmus kak Ouonoruueckas

cuctemMa. Posib HEOTHOPOTHOCTH Cpeibl, PU3HUECKUX 0aphepoB U OCOOEHHOCTEH




OuoJIOTMU BUJOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpHI MOIYJISIUI.
OcCHOBHBIE TMOKa3aTeNN MOMYJALHMUA: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHAas M
IIOJIOBAst CTPYKTypa, pOKIAEMOCTb, IIPUPOCT, TEMII POCTa, CMEPTHOCTS,
MUTpaLUL.

OKkojorudeckass CTpykrypa mnonyiasnuu. OIeHKa YHCIEHHOCTH IOMYJIALNU.
JluHaMuKa NOmymisauuu U e€ peryisinus. bUoTHYecKud MOoTeHUUan MOITYJISLUU.
MognenupoBanue IOUHAMMKM —NOmyiasnud. KpuBble pocTa  YHMCIEHHOCTH
nomyysiuuu. Kpuble BbDKMBaHMS. Perymnsanus 4MCICHHOCTH IMOMYJISLUH: pOJIb
(bakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpareruu BUJOB (r- 1 K-cTparerun).

[TonssiTue 00 »SKoNOrMYECKOW Hume BUAa. Mectoobutanue. MHoOroMepHas
Mojenb 3Kkojorndeckod Humm Jx.M. XarunmHcona. Pa3mepsl 3KOJOTHMYECKOH
Huuy. [loTeHnnanbHas U peain30BaHHAs HULIH.

Bun xak cucrema mnonynasuuid. Apeanbl BUIOB. BuIbl M HMX JKU3HEHHBIE
CTpaTerMu.  3aKOHOMEPHOCTH  TIOBEJEHUS WM  MWUIpalMid  KMBOTHBIX.

buonornueckne nHBa3zun YY>KXCPOOHBIX BUI0B

7.4

CoobOmectBa opranu3moB. buomneHo3 u ero crpykrypa. CBs3u MeXIy
opranm3MamMu B OWOIlEHO3e. DKocucTeMa Kak OTKpbiTas cuctema (A.J[x.
Tencnu). OyHKIHOHATBHBIE OJIOKM OPTaHM3MOB B JKOCHUCTEME: IPOAYICHTHI,
KOHCYMEHTBI, peayleHThl. Tpoduyeckue ypoBHU. Tpoduyeckue Lenu U CeTH.
AbGuoTtnveckue 010ku dKkocucteM. [1ouBel M MBI B 3KOCHCTeMaX. Kpyrosopor
BEILIECTB U MMOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TOKa3aTeNM IKOCUCTEMbI. buomMacca u mpoayKuus. DKOJIOTHUECKUE
MUPaMHJIbI YUCEN, OOMACChl U SHEPTHH.

HanpaBneHnnbsle 3aKkoHOMEpHBIE CMEHBI COOOIIECTB — cyKueccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM M WX TMPUYUHBL. AHTPONOTE€HHBbIE BO3ACHCTBUS Ha
cykueccun. KnmnMakcHoe coolmiectBo. bruopaznooOpasue v MmoHOTa KpyroBOpoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Ipupogubie SKOCHCTEMBI. AHTPOINOTE€HHBIE 3KOCUCTEMBI. ATPOIKOCHCTEMA.
ArpotieHo3. Paznuums Mexxay aHTPOIIOT€HHBIMU U IIPUPOJIHBIMU SKOCUCTEMAMH.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojackas ¢iopa u
¢ayna. CuHaHTpOHM3anus TOPOACKOH dayHbl. bromornueckoe u X03sHCTBEHHOE
3HaYEHUE arpo’KOCHCTEM M ypOO3KocHUCTeM. 3aKOHOMEPHOCTU (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 9KOCUCTEMAX.

[IepeHoc sHEpruM U BELWIECTB MEXIAY CMEKHBIMH 3KOCUCTEMAMHU. Y CTOMYUBOCTH
OpraHU3MOB, TMOMYJSIMMA H 3KOCHUCTEM B  YCIOBHUSX €CTECTBEHHBIX U

AHTPOINOT€HHBIX BO3JICUCTBUI

7.5

buochepa — oOmennmanerapHas o0ojouka 3emid, TA€ CYIIECTBYET WU




cyliecTBoBana X Hu3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Obnactu
6uocdeps u e€ coctan. KuBoe BeriecTBo 6Mochepsl U ero GyHKIUH.
3akoHOMEpHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
I00aNbHOM  JKOocHCTeMBbl.  JluHamMuueckoe  paBHOBecue B Omocdepe.
KpyroBopotsl BemiecTB M OHOT€OXMMHYECKHE IMKIbBI (yryiepoa, a3oTa).
PurmuuHOCTS siBNEHU B Onocdepe.

3onanbHOCTh OMocheprl. [lonsarrne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJpA,
XBOWHBIC Jieca, CMEIIAaHHBIE W IIMPOKOJMCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
NYCTBIHHM, TPONMHUYECKHE Jieca, BBICOKOTOPhs. KimMMaT, pacTHTENbHBIN U
KUBOTHBI MUp OMOMOB CYILIH.

CtpykTypa U (QYHKIHS KXUBBIX CHCTEM, OIIEHKAa MX PECYpCHOrO TNOTEHIMAIa U

onocdepHbIX HYHKIIHHA

7.6

DKOJIOTHYECKUE KPU3KCHl U UX MPUYHHBL Bo3meiicTBue vemoBeka Ha Ouocdepy.
3arpsi3HEeHUEe BO3AYIIHOW cpenbl. OXpaHa BO3yXa. 3arps3HEHUE BOAHOU CpPEJIbl.
Oxpana BOAHBIX pecypcoB. PazpymieHue noussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenne kinmara.

AHTpPOIIOT€HHOE BO3JICHCTBUE HA PACTUTEIBHBIA W KUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE MPUHIIMIBI OXPaHbl MPUPOIBI.
Kpacupie kamru. Ocobo oxpansiembie mpupoanbie Tteppuropun (OOIIT).
Boranmnueckue caabl ¥ 300J0THYECKHE TTAPKH.

OcCHOBHbIE TPHUHIMIIBI YCTOHYMBOIO PpA3BUTHSI UYEJIOBEUECTBA U TMPHUPOIBL.
PanmonansHOe  TPUPONOMOIB30BAHUE W COXpPaHEHHE  OHMOJIOTHYECKOTO

paszHooOpa3us 3eMiau




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Cupwuyc.lUKkonbl — OTKpbITasg OHNAaNH-LLKOa Pa3BUTUA TanaHTa

Buonorua: O6was 6uonorua. YraybaeHHbll yposeHsb. 11 Kn.: yuebHuK/ B.6.3axapos, C.I.MaMoHTOB,

H.N.CoHuH, E.T.3axapoBa.- 6-e u3a,., ctepeotmn. — M.: MpoceeweHune, 2021. — 265, (7) c.: un.

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Buonorma: 10—11 knaccbl: yraybnEHHbIN ypoBEHb: MeToAnYecKkoe nocobue K npeaMeTHON ANHUM
«JINHKA n3Hm»/ B. B. Naceunuk, I'. I. Lseuos — M.: MpocselleHune, 2023. — 133 c.

Cupwuyc.lUKonbl — OTKpbITasg OHNAaNH-LLKOa Pa3BUTUA TanaHTa

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI

Cupumyc.lLkonbl — OTKpPbITag OHaNH-LWKO/1a Pa3BUTUA TaJlaHTa

Kartanor

Kartanor
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