MHHHUCTEPCTBO MPOCBEIEHUSA POCCUMCKOW ®EJNEPAIINN
MunucrepcTBo o0pazoBanus Camapckoi o0J1acTu
FOro-BocTouHoe ynpasjieHue

I'bOY COI c.ImuTpueBka

PACCMOTPEHA ITPOBEPEHO VTBEPX/EHA

PykoBogurens MO 3aMecTuTeNb TUPEeKTopa  JUpEeKTOp MIKOJIBI
Pesnnkuna C.B. no YBP Oxpumenko H.U.

[Ipotokon Ne 1 _ Bemackmma T.H. TlIpukas Ne 170-ox

oT «28» 08 2025 . oT «28» 08 2025 T. oT «28» 08 2025 .

PABOYASI TIPOTPAMMA
(ID 7708446)

yueOHoro npeamera «buoJsiorus. Yriy0/eHHbIH YPOBEHb)

st oOyyaromuxes 10 —11 knaccos

c.JlmurpueBka, 2025 r.



MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpeamery "buomorus" (manee - Ouoyiorusi) Ha
ypOBHE cpeaHero ooOiero odpasoBaHusi pazpadoTaHa Ha ocHOBe dDenepanibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @eaepaunny,
®I'OC COO, Konnenuuu mpenojaBanus ydeOHOro mnpeamera «buomnorus» wu
OCHOBHBIX MOJIOKEHU (PenepanbHoil pabouelt mporpaMMbl BOCITUTAHUA.

VYyeOubiii npeamer «buonorus» yriayonénHoro ypoBHs uzyudenus (10-11
KJIACChl) SIBISIETCSI OJJHUM W3 KOMIIOHEHTOB MpeAMeTHO# obnactu «EctecTBeHHO-
HayuHble Tmpeametb». CormacHo monoxkenusm DOI'OC COO mnpodunbHbIE
y4ueOHbIE TpPEIMEThI, U3ydyaeMble Ha YriyOJIEHHOM YPOBHE, SIBIISIFOTCS CIIOCOOOM
nuddepennann  oOy4eHUsT Ha YypOBHE CpeaHero oOiiero oOpa3oBaHUs U
IpU3BaHbl O0ECTEUUTh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIMM, CPEIHHM
o0ImuM, cpeaHUM PO eCCHOHATBLHBIM U BRICIIMM OOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 O3TUX Y4YEOHBIX TPEIMETOB JOJKEH OBbITh OpPUEHTHUPOBAH Ha
NPUOPUTETHOE pEIIeHne O00pa30BaTEIbHBIX, BOCIMUTATENBHBIX M Pa3BHBAIOIINX
3a/ay, CBSI3aHHBIX C HOpodopueHTanuern oOydarouMxcsi U CTHUMYJUPOBAHUEM
UHTepeca K KOHKPETHOW O0JIaCTM HAay4yHOTO 3HAHHUA, CBSI3aHHOTO C OHOJIOTHEH,
MEUIIMHOM, SKOJIOTHEN, ICUXOJIOTHEN, CTIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHOMy mnpenMmery "buosorus" naér mpeactaBieHUE O
HeNnu W 3ajadax u3ydeHus ydeOHoro mpeamera «buomorus» Ha yriayOnéHHOM
YpOBHE, OIpeneisieT 00s13aTeNbHoe (MHBApUAaHTHOE) IPEIMETHOE COJIEpKaHue, ero
CTPYKTYPUPOBaHME TIO pa3ieliaM M TeMaM, paclpejesieHne MO0 Kiaccam,
PEKOMEH/yeT MOCIEA0BATEIbHOCT M3Y4YeHUsI y4eOHOro marepuaia Cc yd€Trom
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBf3€H, JOTUKHA y4eOHOTro Mpolecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mporpamme 1o Ouosioruu
peaM30BaH MPUHILUIN TPEEMCTBEHHOCTH C HW3y4YeHHMEM OWOJIOTMM Ha YpOBHE
OCHOBHOTO  oOmiero oOpa3oBaHus, Oiarojaps 4YeMy IPOCMATpUBAETCS
HalpaBJI€HHOCTh HA  MOCJIEAYIOIlee pa3BUTUE OHUOJOTMYECKUX  3HAHUM,
OPHUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIICHUS, TMPEACTaBICHUN O 370pOBOM oO0pa3e >KW3HH, Ha
BOCIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpy’Karolled mpupoaHou cpeae. B
nporpaMMe Mo OHOJIOTHM TakKXXe TOKa3aHbl BO3MOXHOCTH Y4eOHOTO MpeaMera
«buonorus» B peammzauuu TpedoBaHuii DI'OC COO k MIAHUPYEMBIM
JUYHOCTHBIM, METANpeJIMETHbIM M TNPEIMETHBIM pe3yibTaTaM OOy4YeHHS U B
(GbOpMUPOBaHNM OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEIHHOW  JEATEIBHOCTH
oOyyJarommxcsi MO0 OCBOCHUIO COJIepKaHUs OUOJOTHUYECKOTOo O0O0pa3oBaHMsI Ha
YPOBHE CpPEeAHETO 001Iero 00pa3oBaHuUs.

VYuebnsiii npeamer «buosorus» Ha ypoBHE cpeAaHero ooiiero oOpa3oBaHMs
3aBeplIaeT OHOJIOTMYECKOoe O00pa3oBaHME B IIKOJIE M OpPUEHTHUPOBAH Ha



paciMpeHre U yriyolieHne 3HaHUN OOyYaronuxcs O KUBOW MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJIOTHH, SMOPHOJIOTUUM M OHOJOTHUU Pa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, FIBOIIOIIMOHHOTO YUYEHUS U DKOJIOTHH.

N3yuenue yudeOHoro mpeamera «buosorus» Ha YIUIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha TMOATOTOBKY OOYYaIOIMUXCSA K TMOCIEAYIOMIEMY IOTyYEHHUIO
Ouonornyeckoro  o0Opa3oBaHMs B  By3aX W OpraHU3alUsIX  CPEIHEro
npodeccruoHanbHOro oopa3zoBanusa. OCHOBY €ro coJiep>KaHHusl COCTaBISET CUCTEMa
OMOJIOTMYECKUX  3HAHUM, TOJYYEHHBIX TPU H3YUYCHHH  OOyHarOUUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX Pa3/esioB OMOJIOTHU HA YPOBHE OCHOBHOTO
obmero obpazoBanusi, B 10—11 kjmaccax 3TH 3HAHUS MOJyYarOT pa3BUTHE. Tak,
pacuIupeHbl U YyriayOJIeHbl OHOJIOTMYECKUE 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpPraHU3Me YeJIOBEeKa, OOMIMX 3aKOHOMEPHOCTSX JKU3HH,
JOTIOTHUTENHHO BKJIIOYEHBI OMOJIOTHYECKHE CBEACHUS MPUKIAIHOTO U TTIOMCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI ISl MOCIEAYIOIIETO
BbIOOpa mipodeccun. Bo3mokHa Takke HHTErpanus OUOJIOTUYECKUX 3HAHUU C
COOTBETCTBYIOIIMMU 3HAHUSIMU, MOJTYUYCHHBIMH OOYYAIOIIMMUCA TPU H3YUYECHUU
bu3UKY, XUMUH, TeoTpaduu 1 MaTEMaTHKH.

CtpykTypa mporpamMmbl 1o ydyeOHOMYy mnpeametry "buonorus" oTpaxkaer
CHUCTEMHO-YPOBHEBBIA M DBOJIIOIMOHHBIA TMOJXOJbl K H3YYEHUIO OHOJIOTHH.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl )KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHU3allMU, 3BOJIIOIMU OPraHUYECKOro MrUpa Ha 3emiie,
COXpaHEeHHUsi OMOJIOTMYECKOro pa3HooOpa3us 1uianetsl. Tak, B 10 kmacce
U3YyYaloTCSd OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOW OWOJIOrMH, 3MOPUOJIOTHH U
OMOJIOTMU PA3BUTHSI, TEHETUKU M CEJICKIIUHU, OMOTEXHOJIOTUUM U CHUHTETHUYECKOM
OMOJIOTHH, AKTyaIM3UPYIOTCS 3HAHUS OOYYalomUXCs MO OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusmonorun uyenoeka. B 11 kiacce u3y4aroTcs HBOJIOIMOHHOE
y4eHUe, OCHOBBI KOJIOTUHU U yUeHue o ouocdepe.

VYueOHnblii mnpeamer  «buonorus»  Opu3BaH ~ O00ECHEYUTh  OCBOECHHE
OOyYarOIIMMUCST OMOJIOTUYECKUX TEOPUN U 3aKOHOB, WJICH, IPUHIIUIIOB U TIPaBUII,
JeXKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPa, 3HAHUHU O
CTPOEHUHU, MHOTrooOpa3uu M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOIIeH03a, SKOCUCTEMBI, O BBIJAIOIINXCS HAYYHBIX JTOCTHXKEHUSIX, COBPEMEHHBIX
WCCJICIOBAHUSIX B OMOJIOTHH, TPUKIIAAHBIX aCleKTaxX OMOJoTHYecKux 3HaHuM. s
pa3BUTHS U TOJJEPKAHMUS HHTEpeca OOy4arolmuxcsi K OWOJIOTMU Hapsay Co
3HAYUTENIHHBIM 00BbEMOM TEOPETHUUYECKOI0 MaTepuaia B COJEPNKAHUU MPOrpaMMBbl
10 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJIEHUS M Pa3BUTHS
TOM WM WHOW 00JIacTh OWOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apyOCKHBIX
YUEHBIX B PEIICHNE BAKHEHUIITUX OMOJIOTMYECKUX U SKOJIOTUYECKUX TPOOIIEM.



[enb n3ydenus: yueOHoro npenmera «buonorus» Ha yriayOnEHHOM ypOBHE —
OBJIaJIcHHE  OOy4YalIIMMHCS  3HAaHUSIMU O  CTPYKTYPHO-(YHKIIMOHAJIHHOM
OpraHu3allid >KUBBIX CHUCTEM pa3HOTO paHra M NPUOOPETEHHE YMEHHM
MCIIOJIB30BaTh 3TU 3HaHUS B (POPMHUPOBAHUU MHTEpECa K ONpeAeiI€HHOU 00nacTu
npoecCHOHaNBHON NIeATeTLHOCTH, CBSI3aHHOM C OHWOJIOTHEH, WM K BBIOOPY
y4eOHOT0 3aBeJACHUS IJIsl TPOJIOJKEHUS OMOJIOrMYEeCKOr0 00pa30BaHusI.

JoctiwxkeHne uenu u3ydeHus yuyeOHoro nmnpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CIIEUMBAETCA PELICHUEM CIIETYIONIUX 3a/1a4:

OCBOEHHUE OOYYAIOIIMMHUCSA CHUCTEMbI OMOJOTMYECKHX 3HaHHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUTIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiIax, COCTaBJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KApTUHY MHUPA; O
CTPOCHUHM, MHOTrOo00pa3uM M OCOOEHHOCTAX OHOJOTMYECKUX CHUCTeM (KIIETKa,
OpraHu3M, MOMYJIAIHNS, BUI, OMOTEOIeH03, Onocdepa); O BEIIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUSAX B OMOJIOTHUU;

O3HAKOMJIEHUE OOYy4YaloIMXCA C METOJAMH IO3HAHMS >KUBOW MPHUPOBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OHMOJOTMYECKUX HayK (MOJEKYJISIpHOM U
KJIETOYHOW OHOJOrMM, SMOpPUOJIIOTUM U OWOJIOTMUM PA3BUTHUS, TEHETHKU H
CEeJICKIIUY, OWOTEXHOJIOTMU M CHUHTETHYECKOM OHOJIOTMH, TaJICOHTOJIOTHH,
HKOJIOTMHU);  METOAAMH  CaMOCTOSITEIbHOIO  MPOBENEHUS  OMOJIOTHYECKUX
UCCleIOBaHUM B JlabopaTtopur UM B mOpupoje (HaOIOAeHUE, U3MEPEHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE);

OBJIaJicHHe OOYYarOUIMMHUCS YMEHHUSIMU: CaMOCTOSATEIbHO  HaXOIWTh,
aHAJIM3UPOBATh W MCIOJb30BaTh OMOJIOIMYECKYI0 HMH(POPMALIUIO; TMOJIb30BATHCS
OMOJIOTMYECKONM TEPMHUHOJIOTUEN W CUMBOJIMKOM; YCTAaHABIMBATH CBSA3b MEXKIY
pa3BUTHEM OHOJOTUM U COLMAIbHO-d)KOHOMHUYECKUMHU U  HIKOJIOTMYECKUMHU
npoOjeMaMu 4YeJIOBEYECTBA; OLIEHUBATh IOCJIEACTBUS CBOEH IEATEIBHOCTH TIO
OTHOILICHUIO K OKPY’KaloIlled MNPUPOAHOM cpene, COOCTBEHHOMY 30POBBIO H
3I0POBBIO  OKPYXKAIOLIUX  JIIOJIeld; OOOCHOBBIBATH UM  COOJIIOAATH  MEpHI
npodriiakTUKU WHGEKITMOHHBIX 3a00J€BaHUM, MpaBUiia TOBEACHUS B MPUPOJIE U
oOecrieyeHusi 6€30MaCHOCTH COOCTBEHHOM >KM3HENECATEIHLHOCTH B UpPE3BhIUAMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOT'O  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUYHbIE OTKPBITUS B 00J1aCTU OMOJIOTHH;

pa3BUTHE Y O0yUaIOIUXCS MHTEIJIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IIpollecC€ 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSIMA W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MpoOJIeMaMu, METO0JIOIHEl
OHOJOrNYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAITLHBIX
UCCIIEIOBaHUM, pelIeHUs] OMOJIOTUYECKUX 3a/1ad, MOJETUPOBAHUS OUOIOTMYECKUX
00BEKTOB U MPOIIECCOB;



BOCHHTAaHUE Y 00yYalOIUXCs IEHHOCTHOTO OTHOILEHUS K KMBOW MPUPOJIE B
1EJIOM M K OTJEIbHBIM €€ 00bEeKTaM U SBJICHUSIM; (POPMUPOBAHHUE HKOJIOTHUECKOM,
IF€HEeTUYEeCKOM TpPaMOTHOCTH, OOIIe KyJIbTypbl TOBEACHUS B HIPUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUU;

npuobpereHne  00y4arolMMHUCA  KOMIETEHTHOCTH B pallOHAJIbHOM
MPUPOOTIOIL30BaHUN (COOMIO/IEHNE TPaBWJI TOBEJIEHUS B MPHUPOJE, OXPaHbI
BUJIOB, SKOCUCTEM, OMOCHhephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBBS U 310POBbSI
OKpYyXXarolmux Jrojel  (coOmroneHuss Mep nOporiiakTUKu — 3a00JieBaHUM,
oOecrnieueHrne O€30MaCHOCTU >KU3HEAEATEILHOCTH B UPE3BbIYAMHBIX CHUTYaIUsIX
OPUPOJHOTO M  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHHE  YCIOBMM  JUIsI  OCO3HAHHOIO  BBIOOpa  OOyYaromUMHCS
VHIUBUIYAIbHOU oOpa3oBaTeIbHOMN TPAEKTOPUH, CIOCOOCTBYIOMIEH
noclieyonemMy mnpodecCHoHaTbHOMY CaMOOIPEACIIEHUI0, B COOTBETCTBUU C
WHUBUYJIbHBIMUA HHTEpPECAMU U MOTPEOHOCTIAMH PErHOHA.

OO011ee YncI0 YyacoB, OTBEICHHBIX HA M3yYE€HHE OMOJIOTMHU Ha YTiIyOJIeHHOM
YpOBHE cpeaHero obmero oopa3zoBanus, coctaBisier 204 vaca: B 10 xmacce — 102
yaca (3 yaca B Hejento), B 11 kimacce — 102 yaca (3 gaca B Hefienio).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUEHHs] OMOJIOTHUU
OCYULIECTBIISIETCS ¢ YYETOM CHEHU(PUKH €ro COACPKAaHWS M HAIpPABICHHOCTU Ha
OpOAODKEHHE OHOJIOTMYECKOT0  00pa3oBaHUS B OpraHM3alsIX CpPEIHEro
po(eCcCUOHANTBLHOTO U BBICIIETO 00pa30BaHUSI.

O0s13aTeNbHBIM YCIOBUEM ITPU 00YYEHUH OMOJIOTUN Ha YIITyOJIEHHOM ypOBHE
ABJIETCS. MPOBEJICHUE Ja0OPAaTOPHBIX M MPAKTHUECKUX padoT. Takxke ydactue
OOy4YaroIMXCcs B BBIMOJTHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEIOBATEIBCKUX Pa0OT,
TEMaThKa KOTOPBIX OMNpENENSIeTCs YYUTEJIeM Ha OCHOBE  HMMEIOLIUXCS
MaTepHaAIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Conepxanue mporpamMmebl, BBIACIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyapcTBeHHoi utoropoit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHas Ouosiorusi — KOMIUIEKCHasi Hayka. KpaTkas ucropusi pa3BUTHUs
Ouosiornu.  buojmornueckue HaykKd W HU3yyaeMble UMM TIPOOJIEMBI.
OyHIaMEHTaJIbHbIE, NPUKIAIHBIE KW TMOUCKOBBIE HAy4YHBIC WCCIECIOBAaHHUS B
OHOJIOTHN.

3HadeHre OMOJOrMU B (DOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. [lpodeccun, cBszaHHble ¢ Ouosiorueid. 3HaueHHE OUOJIOTHU B
MPAKTUYECKOM JEATEIIbHOCTA YEJIOBEKA: MEAUIMHE, CEJIbCKOM XO35IUCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOBL.

JdeMoHCcCTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBuH,
V. TI'apseii, I'. Mennens, B. U. Bepuanckuii, U. I1. 11aBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabnuupel u cxembl: «CBsizb OMOJOTHMM C JAPYTMMH Haykammy», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U MX U3Y4YeHHUE

JKuBble cuctemMbl Kak mpeaMer u3ydeHus Ouosioruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JHUCKPETHOCTh M IEIOCTHOCT,
CIOXXHOCTh M YIOPAJOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTh, CAMOOPTaHU3AIUA,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, K3MEHYUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KIJIETOYHBIN,
TKaHEBBIN, OpraHU3MEHHBIN, HOMYJISIIIUOHHO-BUIOBOM, AKOCHCTEMHBII
(Ouoreouenotuveckuit), ouochepusiil. Ilponeccel, npoucxonsuie B KUBBIX
cucreMax. OCHOBHbIE MpPU3HAKU XUBOro. JKu3Hb Kak (opma CyIIEeCTBOBaHUS
Marepuu. Hayku, n3ydaromue ,)uBble CUCTEMBI HA Pa3HBIX YPOBHIX OpPraHU3ALUU.

N3ydenne kuBbIX cucTteM. Meroasl Ouosiorndeckor Hayku. HaGmronmenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3aIusA, MeTaananus. [lonstue o 3aBucumoin u
He3aBUCHUMOM mniepeMeHHOU. IlmanmpoBanue »skcnepumenrta. IloctaHoBka u
npoBepka rumnote3. HyneBas rumnote3a. [loHstiue BHIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux gaHHbIX. OIlEHKAa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3yinbTaToB. [IpyU4MHBI UCKaXE€HUS Pe3yJbTaTOB JKcrepumeHTta. [lonsitue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuer u cxembl: «OCHOBHBIE TIpHW3HAKH JKU3HWY», «buomornyeckue
cucrteMbl», «CBOWCTBAa KUBOW MATEpUM», «YPOBHU OpPraHU3alld >KUBOUN
npupoae», «CTpOoeHUE KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOIro opraHuzMmay, «buoreonenos», «buochepa», «Metobl
W3y4E€HUS )KUBOU MPUPOIBDY.

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHE s  IPOBEACHUS
HaOII0/ICHU M, U3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTnueckass padora «lcrmonp3oBaHue pa3auyHbIX METONOB IPH
V3yYECHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Kinerka — cTpykTypHO-QYHKIIMOHANbHAS €IUHMIIA >KUBOrO. VcTopus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. Jleenryka. Knerounas teopus (T. IlIBanH,
M. Hlneitaen, P. BupxoB). OCHOBHBbIE MOJIOKEHUS COBPEMEHHON KJIETOYHOM
TEOPUHU.

Metoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpomatorpagus, 37eKTpodope3, METOJ MEUYEHBIX aTOMOB, AU(depeHInaIbHOe
HeHTpUyTUpOBaHUE, KyJIbTUBUPOBAHUE KIETOK. M3yueHue @uKCUpOBAHHBIX
K1emok. DIEKTpOHHasT MUKpockonus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCcTpanumn

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

Tabnuupl u cxembl: «CBETOBOM MUKPOCKOID», «DJIEKTPOHHBIA MUKPOCKOI,
«Mcropus pazBUTHS METOA0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaTbl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

IIpakTnueckass padora «/3yyeHue MeETOJOB KJIETOYHOM OHOJIOTHH
(xpomarorpadus, a3nextpodope3, audpdepeHianbLHoe eHTPUGyrupoBaHue,
[TLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMHUYECKUM COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPaAaMHUKPODIJIEMEHTHI.
Boma m €€ posib Kak pacTBOPUTENS, PEAreHTa, y4acTUE B CTPYKTYPUPOBAHUU
KJIETKH, TETUIOPETyJsiui. MuHepaibHbIe BEIIECTBA KIIETKH, UX OMOJOTHYECKas
poJib. PoJIb KATHOHOB U AHUOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKU. buosorndyeckne mnoaumepsl. benkn.
AMUHOKUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil mMoiiekybl. [lepBuuHas
CTpyKTypa Oeika, MenTuaHas CBi3b. BTopuyHas, TpeTU4HAas, YETBEPTHUUHAS
cTpykTyphl. Jlenarypauus. CsoiictBa OenkoB. Kiaccudukanus  Oenkos.
buonornueckue Gpynkuun 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, 1Mcaxapubl, OJUTOCaAXapUibl U MOJUCAXAPUIBL.
OO6mumit T1UIaH CTPOeHHUS U (PU3MKO-XMMHUYECKHE CBOWMCTBA  YIJIEBOJOB.
buonoruueckue pyHKIUH YTIEBOIOB.

Jlunuasl. I'mapodunsHo-ruapodoOHBIE cBOMcTBA. Kitaccudukanus Iunuaos.
Tpurnunepunsl, (ochomunuasl, BOCKU, CTepouabl. buonormyeckue GyHKIHH
munuaoB. OO1Me CBONCTBAa OMOJIOTMYECKIX MeMOpaH — TeKy4eCTh, CIOCOOHOCTH K
CaMO3aMbIKaHHIO, MOJYITPOHULIAEMOCTb.

Hyxnennoseie kucnotel. [JHK n PHK. CrpoeHne HyKIEMHOBBIX KHUCIOT.
Hyxneorunpl. [lpunnun kommiiementapuoct. [IpaBuimo Yapradda. Ctpykrypa
JAHK — nBoiinas cnupans. Mecronaxoxaenue u ouonornueckue pynknuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makposprudeckue cBsisu B Moiiekyie ATO.
buonornyeckue ¢pynkumn AT®. BoccTaHOBIEHHBIE TIEPEHOCYUKU, UX (DYHKINH B
kietke. /Jlpyeue wuyxneozuompugocgpamer (HT®P). CexBenuponanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKu, npomeoMuKHu.

CrpykrypHas Ouonorus: OMOXUMHUUYECKUE U OMOPU3UYECKHE HCCIEeI0BaHUs
cocTaBa W TPOCTPAHCTBEHHOM CTPYKTYphl OuomMosiekyn. Mooeruposarue
CMPYKMypbl U QYHKYUi 6UOMONEKYI U UX KOMNIeKkco8. Komnvromepnulil ouzaiin u
Opeanuyeckull cunme3s OUOMONEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCcTpanumn

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiuH,
@. Caurep, C. IIpy3unep.

Hunarpammbel:  «PacnpeneneHue XHMHUYECKUX DJIEMEHTOB B HEXHUBOU
npupojie», «PacnpenereHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOEH.

Tabmuuer u cxemsl: «llepuomanueckas Tabnuila XUMHUYECKHUX DJIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOIb», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€NKOBOM MOJEKyIbl», «CTpOoeHHE MOJEKyI
yrieBoaoB», «CTpoeHre MOJIeKyan JUnuaoBy, «HyKiIenHOBbIE KHCIOTBHIY,
«Ctpoenue Monekyasl ATOy.

O6opynoBaHue: XuMUYECKas MOCy1a U 000pyI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHEe OEJKOB C MOMOIIBI0 KaueCTBEHHBIX
pEeaKni.

JlaGopaTtopnass  paGora  «MccrmenmoBaHWe — HYKJIEHMHOBBIX  KHCJIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIUYHBIX OPTaHU3MOB).

Tema 5. CTpoenue nu QyHKIUM KJIETKH

Tunbl KJIETOK: JyKapuoTHuecKass u mpokapuotudeckas. CTpPyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CrtpoeHure MpoKapruOTHIECKOM KieTku. KieTouHas cTreHka OaKTepuil B apXeH.
Oco0OeHHOCTH CTpOeHHsI TeTepoTpodHONM U aBTOTPO(PHON MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue 151 (GyHKIIMOHUPOBAHUE AYKAPUOTHUYECKOMN KJIETKHU.
[lnazmatuueckass wmemOpana (Torazmanemma). CTpyKTypa IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCTIOPT BEHIECTB Yepe3 IUIa3MaTHYECKyI0 MEMOpaHy: MacCCHUBHBIM
(nuddy3us, obneruénnas auddysus), aKTUBHBIA (NEPBUYHBIA W BTOPUYHBIN
akTUBHbIA TpaHcnopT). Ilomynponunaemocts wmemOpanbl. Pabora HaTpwmii-
KaJJMeBOr0 Hacoca. DHJOLMTO3: MUHOLUTO3, Paronuros. Jk3ouuto3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH pacTeHUM, TpUOOB.

[urtomna3ma. [{uto3one. Llutockener. [IBmxeHne nurormiazMbl. OpraHoUIbl
kieTkd. OJHOMEMOpaHHbIE OpPraHoWAbl KIETKH: 3HAOIUIa3MaTUYeCKas CeTh
(BIIC), anmapar ['onbmku, JTU30COMBI, UX CTpoeHWEe W (yHKIHMH. B3amMocBs3b
OJIHOMEMOpPAHHBIX OPraHouAoB KieTkh. CTpoeHHe TpaHyISIPHOTO PETUKYIIyMa.
Mexanusm nanpasnenus 6eaxos ¢ I1IC. CuHTe3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuiéi  (arpaHyssipHbIA)  SHAOIIA3MATHYECKHI
petukynyM. CekpetopHas pyHkius anmnapata ['onbmku. Moouguxayus benxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onvoocu. TpaHcmopt
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KieTok. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABl  KIJIETKH:  MUTOXOHAPUM,  TJIACTHUJIBL.
Ilpoucxoorcoenue mumoxonopuii u niacmud. Cumouoeenes (K.C. Mepeorckosckuil,
JI. Mapeynuc). Ctpoenne W (QyHKIMHM MHUTOXOHJpuM u rmuiactun. [lepBuunsie,
BTOPUYHBIE UM  CJIOXHBIE  IJIACTUABI  (OTOCHMHTE3UPYIOIIMX  IYKApHOT.
XJIOpOIIACThI, XPOMOIUIACTHI, JIEMKOIIIACTHI BHICIINX PACTEHUMN.

HememOpanusie opranouapl kiaetku CtpoeHue u (PyHKIIMM HEMEMOpPaHHBIX
OpraHOHUIOB KJICTKH. Pu6ocomel. IIpomedsicymounvie Qunamenmot.
MuxkpodunameHTel. Akmunogvle Muxkpoguiamenmol. MpblIEUHbIE  KIIETKU.
Axmunosvie KOMHOHEHmMbl HeMbluleyHblx Kiemok. MukpoTpybouku. KineTouHbiid
neHtp. CTpoeHWe U JBMKEHUE OIKIYTUKOB U PECHUYEK. MUKpPOTPyOOUKH
nuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyoboukamu. MomopHvie 6enku.

Anpo. O6onouka sapa, XPOMATHH, KapHOILIa3Ma, SJIPBIILIKH, KX CTPOCHHUE U
bynkuun. SnepHpiii OenkoBbI MaTpukc. [IpocTpaHCTBEHHOE pPaCHONIOKEHHE
XpOMOCOM B HWHTEp(pa3HOM siape. Iyxpomamur u eemepoxpomamur. benku
XpOMaTHUHA — THUCTOHBI. J[unamuka s0epHOlU 0060a0uKuU 6 mumose. AHoephbiii
Mpaucnopm.

Kinerounsie BkimtoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JemoHcTpanuu



[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuuper u cxembl: «CTpoeHHE SYyKApUOTHUECKOW KIETKW», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpOo€HHWE  pacTUTEIbHOM  KIETKW», «CTpoeHue
MHUTOXOHAPUMNY», «Anpo», «CTpoeHne NpOKapUOTHIECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpENnapaTbl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTpEnapaThl 0aKTeprUaIbHbIX KIETOK.

JlaGoparopnass pabGora «I3yueHne CTpPOEHUA KIETOK Pa3JIMYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «/3ydeHne cBOWCTB KIETOYHOU MEMOpaHBI».

JlabopaTtopnass padora «JVcciaegoBaHue I1a3mMoJib3a M JIEIUIA3MOJIM3A B
PACTUTENIbHBIX KIETKAX).

IIpakTnueckass  padora  «M3ydyeHnue  [OBMKEHUS  LUTOIUIA3Mbl B
PACTUTENbHBIX KIETKaX.

Tema 6. O0OMeH BelecTB M NpeBpallleHNe JHEPIUHU B KJIeTKe

AccUMUIISALNS U JUCCUMMIISIIUS — JIBE CTOPOHBI MeTabou3Ma. Turbl oOMeHa
BEILIECTB: aBTOTPO(HBIM U rerepoTpodHbI. YyacTue KuCIopoja B OOMEHHBIX
mpoiieccax. OJHepreTuueckoe obOecrnedueHne kieTku: mpespamenne ATD B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIM XapaKTep peakiuil KIETOYHOIrO
Metabonuzma. DepMeHTBI, WX CTPOCHHE, CBONCTBA U MEXaHHU3M JICHCTBUSI.
Kodepmentsl. Otnuuus GpepMeHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPhl M OCJIKU-UHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBI CHUHTE3 OpPraHUYECKUX BELIECTB B KIEeTKe. POTOCUHTES.
AHoKcucenHblli U OKcueeHHblll omocunme3 y obaxkmeputi. Ceemocoouparoujue
nUCMeHmbl U NUSMEHMbl PeaKyUuoHHo20 yenmpa. Pob XJI0pOIUIacTOB B MPOLECCE
dbotocunTeza. CeroBas u TeMHOBas dazbl. Pomoovixanue, Cs., Cp. u CAM-munol
gdomocunmesa. 1IpoayKTUBHOCTh (POTOCHHTE3a. BnusHue paziuuHbX (PakTopoB
Ha CKOPOCTh (pOTOCHHTE3a. 3HAUEHNE (DOTOCUHTE3A.

XEMOCHHTE3. Paznoobpazue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUGUIIUPYIOIIHE OaKTepuu, >KeIe300aKkTepuu, cepoOaKTepuu, BOAOPOJHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxenus. IIpoaykTel OpokeHHS U HX
WCIIOJIb30BAHUE YEIIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH B BO30OYAUTENHN O0OJIE3HEH.

AspoOHbIe OPTraHU3MBI. Oransl DHEPreTUYECKOro oOMeHa.
[TogroroButenbHbIN 3Tan. [ TUKOIN3 — OECKUCIOPOAHOE PACILIEIIEHUE TITIOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHHWE. POb MUTOXOHAPUY B
npolieccax ouojgornyeckoro okuciaeHus. Lluknuyeckue peakiuu. OKUCIUTEIHLHOE
dbochopunupoBanue. Ouepeus memoOpanuoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmasel. IlpeumyiiecTBa a’3poOHOTO ITyTH
oOMeHa BelllecTB nepes aHa3pOoOHBIM. DPPEKTUBHOCTH SHEPTETUUECKOTO0 OOMEHaA.

JemoHcTpanuu

[Toptpersr: k. Ilpucton, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
Ourenbrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuuel u cxembl: «DOTOCUHTE3», « IHEPTETUUECKUN 00MeH», «bruocuHTE3
oenkay, «CtpoeHue hepMeHTay, « XEeMOCUHTE3Y.

OOopynoBaHue: CBETOBOMl MHUKPOCKOI, 000OpPYIOBaHUE Jisi MPUTOTOBJIECHUS
MOCTOSTHHBIX Y BPEMEHHBIX MUKPOIIPENApaToB.

JlaGopaTropnass padora «lI3ydeHue  KATAIMTUYECKONW  AKTUBHOCTH
(dhepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

JlabopaTtopnass padora «/3yyenue (epMEHTATUBHOIO paCILICIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHuE mpoleccoB  (POTOCHMHTE3a U
XEMOCHHTE3a.

JlabGopaTopHasi padora «CpaBHeHHE POLECCOB OPOKEHUS U JBIXAHUS.

Tema 7. Haciiencreennasi uHGopManus U peaju3anus eé B KIeTKe

Peakiuu marpuyHoro cunresa. [IpuHIUIT KOMIUJIEMEHTAPHOCTU B PEAKIIUSIX
MaTpPUYHOIO CUHTe3a. Peannsanust HaciencTBeHHOW nuH@opMmanuu. ['eHeTnueckuii
KOJI, €ro cBoucrBa. TpaHckpunuusa — wmarpuusblid cuHTe3 PHK. Ilpunnumnsr
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUIENIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoul knemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yyactue TpancnopTHeix PHK B OnocunTese Oenka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanue amuHOKHCIOT. Pons pubocom B
OouocuHTese Oenka.

CogpemenHvie npedcmasnenuss o cmpoeHuu 2eHog. Opranuszaius reHoma y
MPOKAPUOT U IYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpoOKapuoT. ['umoresa
onepona (®. XKaxo0, XK. Mano). Monekynsiprvlie mMexanuzmvl IKCHPECCUuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomel 2enos. Perynsaius 0OMEHHBIX
npoiieccoB B kieTke. Kierounslit romeocras.

Bupycbl — HeksieTouHble ()OpMBI KU3HU U 0OJIMraTHbie Tapa3utsl. CTpoeHue
IPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. KusHenuvii Yyuki
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, obaxmepuogpazcos.
Obpamuas mpanckpunyus, pesepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHbIX, pacTeHuil. CIIN, COVID-
19, counanbHple 1 MEAULIMHCKUE TPOOIEMBI.

buoungopmamuka: unmeepayus u ananuz ooarvuux maccusos («bigdatay)
CMPYKMYpHbIX Ouonocuyeckux oanHvix. Hanomexuonoeuu 6 buonocuu u meouyune.
Ilpoepammupyemoie pynxyuu 6eaxos. Cnocodovl 0ocmasKu ieKapcms.



JlemoHcTpanuu

IToptpetsl: H. K. Konbos, . N. IBaHOBCKUIA.

Tabmunel u cxembl: «buocunrtes Oenka», «['enernueckuit koa», «Bupycoy,
«bakrepuodarm.

IIpakTnueckas padora «Co3nanue MOIEIIU BUPYCA.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounsrii 1uki, ero mnepuoiasl u peryisius. WMurepdasza u MUTO3.
Oco0OeHHOCTH MpOLIECCOB, MPOTEKaIUX B HHTEep(dasze. [loaroToBka KIETKH K
nenenuto.  I[lpecunretmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHM U
MOCTCUHTETUYECKUH (MPEMUTOTUUECKUI) TIEPUOIbI UHTEP(DA3HI.

Marpuunsbiii cunre3 JAHK — perukanus. [Ipuanuner permmukanun /IHK:
KOMIUIEMEHTAPHOCTh,  IOJTYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIIICIBHOCTb.
Mexanuzm perukanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u

TemomMepaza. XPOMOCOMHBIH Ha0Op KJIETKHM — KapuoTun. JIMIUIOMIHBIA U
rariougHblid  Ha0Opbl  XpoMocoM. ['omosoruuHbie XpomocoMbl. [losoBbie
XPOMOCOMBI.

Henenne xnetkn — wmutTo3. CraguM MUTO3a W NPOUCXOJAUIME B HUX

npouecchl. Tunbsl Muto3a. Kapuokunes u nurokuHes. buonorudeckoe 3HaueHHe
MHTO3A.

Perynmsammst mutoTHueckoro mukia kieTkd. [IporpamMmmupyemasi KieTOUHAs
ru0enb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (YHKIIMOHAJIbHAsh Te€HOMHKA. Mexanusmol
npoaughepayuu, oughpepenyuposku, cmapenus u euberu kiemox. «lL{ugposas
Kiemkay — buoungopmamuyeckue mMooeau GyHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanuu

Tabmuupl u cxembl: «OKU3HEHHBIM MUK KIETKU», «Mwutos», «CTpoeHue
xpomocomy, «Permkanus [JHK.

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKPOTIperapaThl: « MHUTO3 B KJIeTKaxX
KOPEIIIKa JIyKay.

Jlabopatopuass  padora  «/3yyeHme  XpomMocoM  Ha  TOTOBBIX
MHUKpOIIperapaTax».

JlabopaTopHnasi pabora «HabnroeHne MUTO3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue n GyHKUNHM OPraHU3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OPTaHU3MBI.

OcOoOCHHOCTH  CTPOGHHUS U JKU3HENCATEIHHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOYHBIC
BOJIOPOCIIH, APYTHE MPOTUCTHI. KOJTOHUAbHBIEC OPTaHU3MBI.



B3auMocCBsA3p 4YacTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHsl WU
cucteMbl opranoB. OpraHusM Kak eIuHoe 1esnoe. ['omeocTas.

Tkanu pacteHui. Tumbl pacTUTENBHBIX TKaHEH: o0Opa3oBaTelibHAs,
MOKPOBHAs, MPOBOJSAIIAsA, OCHOBHas, MexaHudeckasd. OCOOEHHOCTHM CTpOEHUS,
GyHKINNA 1 pacToNOKEHHs TKAHEH B OpraHax pacTEeHUH.

TkaHu XKUBOTHBIX M 4YEJOBEKAa. THIIBI )KMBOTHBIX TKAHEW: SIUTEIUAJIbHAS,
COEJIMHUTENbHASA, MbllIeYHas, HepBHasg. OCOOEHHOCTHM CTpOEHUs, (QYHKUUN H
PACIIOJIOKEHMS TKAHEN B OpPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M T'€HEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPIraHOB KXMUBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuil. CkeneTbl OJHOKIECTOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHue u
TUIIBI COEAUHEHUS KOCTEN.

JBmkeHne  opraHu3MoB. JIBH)KEHME  OJHOKJIETOYHBIX  OPTraHU3MOB:
amMEOOoUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHUMA:
TPONU3Mbl M HACTUH. JIBHJKEHME MHOTOKIETOYHBIX >XUBOTHBIX M YEIIOBEKA:
MbIeyHas cucreMa. Pedrexc. CkeneTHbIe MBI U UX padoTa.

Ilutanne opranuzmoB. IlornomeHue BOABI, YIJIEKUCIOIO Tra3a W
MHUHEPAIbHBIX BEIIECTB pacTeHHUsMHU. [IuTaHue *KUBOTHBIX. BHyTpHumonoctHoe u
BHYTPUKIIETOYHOE NUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MULIEBAPUTENILHOTO TpakTa. [lumeBapurensHble kenesbl. llumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Hpixanue opranu3mMoB. Jlpixanue pactreHuit. Jlpixanue ;xuBoTHBIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIEeTKU. KokHoe apixanue. JlpIXxaTenbHasi IOBEPXHOCTb.
’KabepHoe u nérounoe apixanue. J[pIxaHne mMO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKUX [MO3BOHOYHBIX KUBOTHBIX.
[pixarenbHass cucTeMa YenoBeKa. MeXaHW3M BEHTWISALHMM JETKUX y MTHL U
MiekonuTaromux. Perymsmus apixanus. JprxareabHble 00bEMBI.

TpaHcopT BELIECTB y OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnoptr BemecTB y KUBOTHbIX. KpoBeHOCHas cucremMa W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyru kpoBooOpaiieHus. IBOJIIOLHUOHHBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MO3BOHOYHBIX >KMBOTHBIX. PaboTa
cepaua U e€ peryJssuus.

Beigenenne y opranu3moB. Beigenenue y pacteHud. Beiaenenwe y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Oprasel BelaeneHus. PunpTpanus,
CeKperusi 1 00paTHOE BCACHIBAHUE KaK MEXaHU3MbI paOOThl OPTaHOB BBIJICICHHUSI.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOW M BBIICIUTEIBHONW cucTeMamMu. Brinenenue y



MO3BOHOYHBIX KUBOTHBIX U YenoBeka. [louku. Ctpoenue u QpyHKIHOHHUpPOBAHUE
HeppoHa. OOpa3zoBaHHE MOYH y UEIOBEKA.

3amura y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Crnopsl
OakTepuil M UUCThl MNPOCTEHIIMX. 3alUTa Yy MHOTOKJIETOYHBIX PACTEHUM.
Kytukyna. CpeacTBa macCUBHOM U XUMUYECKOU 3aIUThI. DUTOHIUIBI.

3amnuTa 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX IPOHU3BOJHBIE.
3ammTa opranu3Ma ot OosesHeil. iIMMmyHHas cuctema 4yenoBeka. KieTouHblii u
IYMOpPaJIbHBIE MUMMYHHUTET. BpoXn€HHbIH M NpUOOpPETEHHBIN crennuuecKuit
UMMYHHUTET. Teopusi KiIoHaNIbHO-celekTuBHOro nmmynutera (II. Opnux, @. M.
bepner, C. Tonerasa). BocrianurenbHble OTBEThl OpraHu3MoB. Posb BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte M peryisiqus 'y OprammsMoB. PasgpaxumocTts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pasapaxxumocts U perysanus y
pacTeHuil. PocTOBBIE BEIECTBA U UX 3HAYCHHUE.

HepBHas cucremMa u peduiekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIIONHOHHOE YCIOKHEHUE CTPOCHUS HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENBl TOJOBHOI'O MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduekc u
peduiekTopHast 1yra. be3ycioBHbIe U yCIOBHBIE PEQIIEKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAs CHCTEMA KMBOTHBIX M YEJIOBEKA.
JKeme3pl HSHIOOKPMHHOW CHUCTEMBI M HMX TOPMOHBL JleWiCTBHE TOPMOHOB.
B3auMoCBsI3p HEpBHOW M SHIOKPUHHOW cucTeM. [ umoTtanamo-runoduzapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. I1. I1aBnoB.

Tabauubr u cxembl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHbIE
Bozopocin», «bakrepun», «lIpocrelimmey», «Opransl IBETKOBBIX PaCTCHHW»,
«CucremMbl  OpPraHOB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuil», «KopHeBbie cucrembl», «CTtpoeHue ctedis»,
«CTpoeHre NHCTOBOM IUIACTUHKWY, «TKaHW JKMBOTHBIX», «CKEIET YelIOBEKay,
«IInmeBapurensHas cucreMa», «KpoBeHocHas cucrema», «JlpIxaTesbHas

CHCTEMaY, «HepBnas CHCTEMaY, «Koxay, «MpImreyHast CHCTEMaY,
«BblaenurenbHas CHCTEMa», «JHAOKPUHHAS cucTeMa», «CTpPOEHHUE MBIIIIBD,
«Ammynuter»,  «KumieuynomosoctHeie», «CxeMa  NUTaHUS  PACTCHUI,

«KpoBeHOCHbIE CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOoe€HHE THUIPH»,
«CTtpoeHue 1uiaHapun», «BHyTpeHHee CTpoeHHE IOKIeBOro uepss», «HepBHas
cuctema pbeid», «HepBHag cucrema sArymkw», «HepBHas — cucrema
npecMmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrema
MIIeKonuTaromux», «HepBHas cuctema yenoBekay, «Peduexcy.



O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKPOIpENnapaTrhl OJIHOKIETOYHBIX
OpraHW3MOB, MUKPOIIPENApaThl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJIEKIIUU
HACEKOMBIX, UTJIOKOXKHX, KHUBBIE IK3EMIUISPbl KOMHATHBIX pPAaCTeHHH, repoapuu
pacTeHM pa3HBIX OTHENOB, BJIAXHBIE TMpENapaTbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
00opyI0BaHUE JIs1 JEMOHCTPALIUU MOYBEHHOTO M BO3/YIIHOTO MUTAHUS PACTCHUH,
pacuierieHus Kpaxmaia u OeJIKoB MoJl AeicTBUEM (pepMEHTOB, 000pYI0BaHUE IS
JIEMOHCTpAIIUK OMBITOB MO U3MEPEHUIO KM3HEHHOU EMKOCTH JIETKUX, MEXaHU3Ma
JIbIXaTeJIbHBIX JBUKEHUHN, MOJIENIA TOJIOBHOTO MO3Tra Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHre TKaHEH pacTCHUI».

JlaGoparopHasi pabora «/3ydyeHue TKaHei )KUBOTHBIX).

JlaGoparTopHasi pabora «/3ydueHrue opraHoB [IBETKOBOT'O PACTEHUS».

Tema 10. PazmHokeHNEe U pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOXKEHHUS OPraHU3MOB: Oecroyioe (BKJIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOXEHHUSA:  [OYKOBaHUE,  CHOPYJISIUS,
(dparmMeHTanus, KIOHUPOBAHUE.

ITonoBoe paszmHokeHue. IlonmoBbie kiaeTku, win ramersl. Meio3. Craguu
Mmeiio3a. [ToBenenne xpomocoMm B Meiio3e. Kpoccunrosep. bruonorndeckuii cMbICI
MeNo3a M IIOJIOBOTO Ipouecca. Melo3 M ero Mecrto B KW3HEHHOM LHKIIE
OpraHU3MOB.

IIpenzapoasiieBoe pazButue. ['aMmeTorenes y ;kMBOTHBIX. 110710BbIE KENE3BL.
OOpa3oBaHue 1 pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHHEe U AMOPUOHAIBHOE pa3BUTHUE JKUBOTHBIX. (CrocoObl
OIUIOJJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HayKa
O pa3BUTUHU OPraHU3MOB. Moppocenes — 00Ha U3 21a8HbLIX NPOOIEM IMOPUONOCUL.
Konyenyuss mopgocenos u modenu mopghocenesa. Ctaguum >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymkw). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanwoe Opoobaenue. brnacmyna, munwi
onacmyn. OCOOCHHOCTH JIPOOJICHHS MIICKOMUTAIONIUX. 3apOJbIIIEBbIe JTUCTKH
(racTpyssinus). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBbIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIOUIErocs 3apoibliia (3MOpUOHAIbHAS HHIYKIHUA).
3akiagka TIUIaHA CTPOCHMUS KUBOTHOTO KAk pe3ysibTaT HEpPapXUUECKUX
B3aMMOJICUCTBUII TE€HOB. BiusHue Ha 5>MOpPHOHAIBHOE pa3BUTUE PA3TUUYHBIX
(haKTOPOB OKPYIKAIOIIEH CPEIbl.

Poct u pasButue xuBOTHBIX. [locTomOpuoHanpHBI mepuoa. [lpsmoe wu
Hempsimoe pas3BuTue. PaszButne ¢ Meramopdo3oM |y O€CrnO3BOHOYHBIX H
MMO3BOHOYHBIX JKWBOTHBIX. buHojiornyeckoe 3HaueHHE NPSMOIO0 M HEMPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B IMPUPOAE. TUIbl pocTa KUBOTHBIX. PaAKTOPHI
PETYJISIUU POCTA KUBOTHBIX U yenoBeka. CTauu MOCTIMOPHOHATIBLHOTO Pa3BUTHS
y ®KUBOTHBIX U 4esoBeKka. [lepuoibl oHToreHesa yenoBeka. CTapeHue u CMEPTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

PasmHoxxenne u pazButue pacteHuil. ['amerodputr u cmopodut. Meiio3 B
KU3HEHHOM 1MKjie pactenuil. (OOpasoBaHue cmop B IIpolecce Meiiosa.
'amerorene3 y pacreHuid. OIIOAOTBOPEHHE M PAa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Yy LBETKOBBIX pacTeHuil. OOpa3oBaHue U
Pa3BUTHUE CEMEHU.

MexaHnU3MBbl pETyISLIAA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmumer 1 cxeMmbl: «BereraruBHoe pa3MHOXeHHE», «Tumbl Gecronaoro
pa3MHOXEHUs», «Pa3zMHOXKEHHE XJIaMUJIOMOHAIb», «Pa3MHOXKEHUE HBIJIEHBD,
«Pa3MHOXeHue Tuapb, «Menosy, «XpoMocoMbl», «l'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onsia», «OCHOBHBIE CTaAuU OHTOreHes3an, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButne wmaiickoro xyka», «Pa3Butue capaHumny,
«Pa3BuTne narymkn», «JIBOMHOE OIIOAOTBOPEHHE Y ILIBETKOBBIX PACTEHUN»,
«CtpoeHne ceMsaH OTHOAOJIBHBIX U ABYIOJIBHBIX PACTCHUW», «KU3HEHHBIM UK
MOPCKOM  KamyCTbD», <« Ku3HEHHBIM UHUKI MXa», <OKW3HEHHBIM LUK
ManoOpOTHUKA», « KWU3HEHHBIN [TUKI COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SUIEKIETOK H
CIIEpMAaTO30U10B, MOJAENb «I UK pa3BUTHS JIATYIIKWA.

JlaGoparTopHasi padora «l3ydeHue CTPOCHHS TMOJIOBBIX KIIETOK HAa TOTOBBIX
MHKpOITpEnapaTax».

IIpakTnueckas padora «BbIBIEHHME MNPU3HAKOB CXOJICTBA 3apPOMBILICH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopHass padora «CTpo€HHE OpPraHOB PA3MHOXEHHUS BBICIINX
PaCTEHHUID.

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB

Hcropust CTaHOBIEHUS M pa3BUTUS TE€HETUKM Kak Hayku. Paboter I
Mennens, I'. ne ®puza, T. Moprana. Poinp 0T€4eCTBEHHBIX YUEHBIX B Pa3BUTHHU
renetuku. Pa6oter H. K. KonsiioBa, H. Y. BaBmiiosa, A. H. benosepckoro, I'. ]I.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE TOHATUSI U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAS JIMHUS, TUOPUJIBI, TEHOTHUTI, (DEHOTHII.



OCHOBHBIE ~ METOABI  TE€HETHKU:  TUOPUIOJOTUYECKUH,  LUTOJIOTUYECKUH,
MOJEKYISIPHO-T€HETUUECKUM.

JemoHcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, }0. A. ®ununuenko, H. B.
Tumodeer-PecoBckuii.

Tabnuue! u cxeMbl: «MeToabl TeHETUKNY», « CXeMbl CKPEITUBAHUS.

JlabopaTtopnass padora «Jlpo3opuna Kak OOBEKT T'E€HETUUYECKUX

HCCIECIOBAHUI.
Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBblii 3akoH Menaens — 3aKoH

€AMHO00pa3us rTHOPUI0B MEepBOro nokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH Menznens — 3aKOH pacIlEeIUIeHMs] NPU3HAKOB. [{UTOIOrMYecKHe OCHOBBI
MOHOTMOPH/IHOTO CKpELMBaHus. [ nore3a YucToThl raMer.

AHanm3upytomee ckpemuBanue. [[poMeKyTOUHbIM XapaKTep HACIECIOBAHMUS.
Pacmieruienre npu3HakoB MPU HEMTOJIHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpeniuBanue. Tpetuit 3akoH MeHens — 3aK0OH HE3aBUCHMOTO
HacJIeOBaHMUsl ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIIHOTO
CKpEIBaHUSI.

CuemnienHoe HacienoBaHue npusHakoB. Padotel T. Moprana. CuenseHHoe
HACJIECOBAHUE TI'€HOB, HAPYILUCHHWE CLEIUICHWS MEXAYy TeHamMu. XPOMOCOMHAas
TEOPUS HACIIEACTBEHHOCTH.

['eneTuka nona. XpoMOCOMHBIM MEXaHU3M ONPEAEIICHUS M0JIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBIM M TeTepOoraMeTHBId Ios. [ eHermyeckas
CTPYKTYpa IOJIOBBIX XpoMOCcOM. HacnenoBanue mpu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

I'enoTun kak nenocrHas cucrema. [nerorponus — MHOKXECTBEHHOE IEUCTBUE
reHa. MHOXECTBEHHbIM aienu3M. B3auMoIencTBUE HEAUICNIbHBIX I'€HOB.
KommiementapHocTs. Onucras. [lonmumepns.

I'eHeTHYeCKUl KOHTPOJIb PAa3BUTHS PACTEHUW, JKMBOTHBIX M YEJIOBEKa, a
TaKkke (PU3NOJIOTMYECKUX TIPOLIECCOB, IMOBEACHUS M KOTHUTHUBHBIX (DYHKIIHH.
['eneTnueckre MEXaHU3Mbl CUMOMOTE€HE3a, MEXAaHU3MbI B3aUMOJCHCTBUS «XO3SIMH
— MapasuT» U «XO3IMH — MHKpoOHOM». ['eHeTMueckue acheKkTbl KOHTpOJId U
U3MEHEHUs HaclleJICTBEHHON MH(POpPMAIIUH B MOKOJICHUSX KJIETOK U OPraHU3MOB.

JdeMoHCcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuuel u cxemsl: «llepBblil 1 BTOpoil 3akoHbI Mennens», « TpeTuil 3akoH
Menpnens», «AHanusupympollee CKpeluBaHuey, «HemomHoe nOMUHUpPOBaHHEY,
«ClremnyieHHOe Hacjel0BaHUE IMPU3HAKOB y Apo30pmiby, «l'eHeTuka monay,



«Kapuotunn denoBeka», «Kapuotun gpozodunby, «Kapuotunm mruimy,
«MHOX€eCTBEHHBIN auIeNn3M», « B3auMoaelicTBre reHoB.

O6GopynoBaHue: MoOJedb JJIsI JEMOHCTpPAllMM 3aKOHOB €IWHO00pa3us
rUOpUIOB TIEPBOrO TOKOJICHUS M pPacHICIUICHUST MNPU3HAKOB, MOJEIb s
JEMOHCTpPAllMM 3aKOHA HE3aBUCMMOIO HACJIEAOBAaHUS IPU3HAKOB, MOJEIb A
JIEMOHCTpPAllUM CLEIUIEHHOTO HACIEIOBaHMs IPU3HAKOB, CBETOBOW MHMKPOCKOII,
MuKponpenapar: «Jpo3zodumnay.

IIpakTnueckas pabdora «/3ydyeHwe pe3yiabTaTOB  MOHOTHMOPHIHOTO
CKpEIIMBAHUA y IPO30DUITBD».

IIpakTnueckas  paGora  «M3yueHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUs y APO30(PHIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHoTHHa u Cpenbl mpu  (GOpMHUPOBAHUU (EHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE NMPU3HAKU. BuIbI
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBEHHASI.

MoaudukanuonHass U3MEH4YMBOCTh. Poib  cpeasl B (GOpMUPOBaHUU
MOIU(PUKAIMOHHON M3MeHuYnBOoCcTH. HopMma peakiuu mpusHaka. BapuannoHHBIHM
psn u BapuanmonHas Kpubas (B. Moranncen). CpoiicTBa MoAM(UKAIIMOHHON
W3MEHYHUBOCTH.

I'eHoTHIMYECKass N3MEHUYUBOCTh. CBOMCTBA T€HOTUITHYECKOW U3MEHUYHBOCTH.
Buabl reHOTUITMYECKON N3MEHUMBOCTH: KOMOMHATUBHAS, MyTal[AOHHAS.

KoMOuHaTuBHasT W3MEHYMBOCTh. MeW03 W TOJIOBOM MpOIIECC — OCHOBA
KOMOMHATUBHOW U3MEHUYHUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3/IaHUU
F€HETUYECKOT0 pa3Ho00pas3us B Mpejiesiax OJIHOrO BUA.

MyTanmoHHass HM3MEHYMBOCTh. BuHIBI MyTauuil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W  WHAYLUUPOBAaHHbIE MyTauuu. SnepHble U
nUToIUIa3MaTuyeckue myrtanuu. CoMaTHYeCKrWe W TOJOBble MyTanuu. [IpuyunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHbl W WX BJIMSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TIpoliecca. 3aKOH TOMOJIOTMYECKHX PSAOB B
HacnenacTBeHHoW m3meHunBoctu (H.M. BaBunoB). BHesnepHas M3MeHYHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U SNUSEHOMUKA, PONb  INUSEHEMUYEeCKUx ¢Hakxmopos &
HACIe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHCcTpanuu

IToprpersr: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuiet u  cxembl: «Buasl wu3MeHunBoCTHY», «MoaudukarmoHHas
U3MCHYHUBOCTHY, «KomOnHaTHBHAS U3MECHYHUBOCTHY, «Meio3s,
«OmnogorBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeloBeKay, « Bumbl mytammii».



O6opynoBaHue: XMBbIE U TepOApHBIE IK3EMIUIIPhl KOMHATHBIX PACTCHUIA,
pucyHKH (poTorpadum) >KUBOTHBIX C PA3TUYHBIMUA BUJIAMU U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnemoBanne 3aKOHOMEPHOCTEN
MOAU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHMe BapuUallMOHHOTO psiga U
BAPUALIMOHHOUN KPUBOW».

I[IpakTnueckas padora «Mytamuu y aApo3odunasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka 4esioBeka

Kapuorun uvenoeka. MexayHapoaHas mporpaMma HUCCIEIOBAHUS T'€HOMA
yejaoBeKa.  Meroapl  U3y4deHMsT T€HETUKHM  4YEJIOBEKAa:  I'E€HEAIOTMYECKHUM,
OM3HEIOBBIH, LIUTOTCHETUYECKHUM, MOMYJISIIUOHHO-CTAaTUCTUYECKUH,
MOJIEKYJIAPHO-TEHETUUECKHM. CoBpemenHoe ONIpENIECIICHNE TE€HOTHUNA!
MTOJJHOTEHOMHOE CEKBEHUPOBAHUE, EHOTUIUPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnencTBeHHble 3a00ieBaHus YeoBeKa. | €eHHbIE M1 XpOMOCOMHBIE
Oone3Hu dYenoBeka. bolie3HW ¢ HACIEICTBEHHOW MPEApacoIOKEHHOCTHIO.
3HaYCHUE MEAULUHCKOW T€HETUKHA B MPEAOTBPALICHUU U JICUEHUH T€HETHUYECKHUX
3a007€BaHUI 4YenoBeKa. MeauKo-reHeTUYeCKoe KOHCYJIbTHpoBaHUE. CTBOJIOBBIE
KJIeTKU. [[OHSATHE «TE€HEeTUYECKOro rpy3a». DTUYECKHE aCIEKThl UCCIIEIOBAHUI B
00J1acTU peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue ¢GakTOpbl TMOBBIIMIEHHONW YYBCTBUTEIBHOCTH YENOBEKa K
bU3MYeCKOMY U XHUMHUUYECKOMY 3arpsi3HEHUI0 OKpY’Karomie cpeapl. ['eHeTnyueckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K NIATOJIOTUSIM.

JemoHcTpanuu

Tabmuiel 1 cxembl: «Kapuotun yenoBeka», «MeToapl U3y4eHUs T€HETUKU
yesoBekay, «I eHeTnueckue 3a00JI€BaHUS YEIOBEKAY.

IIpakTnueckas padora «CocTaBlIEHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Cenrekunst OpranusMoB

JloMecTukanuss W CeNeKuus. 3apOKICHUE CEIIEKIMU W JOMECTUKAIWH.
Yuyenne H. . BaBunoBa o IleHTpax mnpoucxoxaeHuss U MHOTooOpasus
KYJIbTYPHBIX pacTeHuil. Poip cenekiuu B CO3JaHUM COPTOB PACTEHUU U HOPOJ
KUBOTHBIX. CopT, mOpoAa, IITaMM. 3aKOH TOMOJIOTHYECKHX pSJIOB B
HacjaeACTBeHHOM wu3MeHuuBoctu H. . BaBuimoBa, ero 3HaueHue JJis
CEJIEKIIMIOHHOM pabOTHI.

Metoasl ceneKIuoHHOW paboThl. VMckyccTBeHHBIH OTOOpP: MACCOBBIM U
VHAUBUYaJIbHBIN. Oransl KOMOMHAIIMOHHOU CCJICKIIVH. HcnwiTanue
MpOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUINY C TOMOIINBI OIEHKHU
(dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbio aHanu3a JIHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJICKIIMOHHOW  paboThI.
PannaninOHHBIN U XUMUYECKUHA MyTareHe3 Kak UCTOYHUK MYTAallUi Y KYJBTYPHBIX



dbopm opranu3moB. lcnonb30BaHME TEHOMHOTO PEIAKTUPOBAHUS M METOJOB
pexoMOuHaHTHBRIX JIHK 11t monyyeHus ucxoIHOro MaTepuaa Jijisi CEJIEKIUH.

[Tomyyenue MOJIUTLIIOUIOB. BuyTtpuBuaoBas ruopuan3aIus.
bnuskopoacTBEeHHOE — CKpeniuBaHue, Wi uHOpuauHr.  HeponactBeHHoe
CKpelIMBaHue, WIW ayTOpuaAWHT. ['erepo3uc u ero mpuumHbl. Vcmonb3oBaHue
rerepo3uca B cenekiuu. OtnanéuHas ruOpuauzanus. [Ipeogonenue Oecrutoaus
MEKBHUIOBBIX THOPUIOB. JIOCTHIKEHUS CEIEKIIMKU PACTCHUMN U KUBOTHBIX. «3enéHas
DEeBONIOYUL).

CoxpaHeHre U U3yYEHUE T'€HETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHHUU U
UX JUKUX pOAMYENd 1 CO3/JaHMsl  HOBBIX COPTOB UM THOpHUIOB
CEIIbCKOXO3MCTBEHHBIX  KYIbTYp. M3yuenue, coxpamenue u ynpasieHue
2eHeMUYeCKUMU Pecypcamu CeabCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yenax YAyUueHuUs: CyujeCmseyrouux U co30anusi Ho8blx nopoo, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvix uoeti U nepcneKmueHbIX MmexHo102UlL.

JleMmoHCcTpauumn

IToptpers: H. U. Basunos, . B. Muuypun, I'. [I. Kapneuenxo, II. II.
Jlykwsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuiel u cxembl: «l{eHTpBI TPOUCXOKIECHUS U MHOT000pa3usl KyJIbTyPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSIAOB B HACIEACTBEHHOW M3MEHUYMBOCTHY,
«Metogsl cenexuumy, «Otnanéunas rudbpuauzanus», «MyTrareHesy.

JlaGopaTopHasi padora «/3yyeHue copTOB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JIOMAIIHUX KUBOTHBIX).

JlaGoparTopHasi padora «/3yueHrne METOAOB CEIEKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBUBKa pacTeHUIN».

IKcekypeusi «OCHOBHbIE METOIBl U JIOCTHKEHHSI CEJIEKIMM PACTCHH U
KHUBOTHBIX (Ha CEIIEKIIUOHHYIO CTaHIIMIO, MIJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA  YYaCTOK, B TEIJIMYHOE XO35WMCTBO, B J1a0OpaTOPHUIO
arpOyHUBEPCHUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. BuoTexHo/10rus U CHHTETHYECKAsA OMOJIOTUS

OOBEKTHI, HCIOJIB3yeMble B OHOTEXHOJIOTHH, — KJIETOYHbIE M TKaHEBbHIC
KYJIBTYPBI, MHKPOOPTAHU3MBI, 150: XapaKTEPUCTHUKA. TpaguunonHas
OMOTEXHOJIOTHSI:  XJICOOMeUeHrne, TMONyYeHHUE KHUCIOMOJIOYHBIX  TPOIYKTOB,
BUHOjienne. Mukpobuonornyeckuii cuHTe3. OOBEKTHI MHUKPOOHOIOTHYECKUX
texHosorui. [Ipon3BoaCTBO O€/ika, aMUHOKHUCIIOT U BATAMUHOB.

Co3naHne TEXHOJOTHM M MHCTPYMEHTOB LEJICHAIIPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO MOJYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAIOIIHUECS B MPUPOI€ OMOCUHTETHYECKHUE MY TH.



Knerounass unxeHepus. MeToapl KyJbTYpbl KJIETOK U TKAHEH PACTEHUU U
K*UBOTHBIX. Kpuobanku. Comartuueckass TruOpUIM3aIUMs U COMATHYECKHM
sMOpuorene3. lcnonb3oBaHue ramioujioB B CEJICKIUU pacTeHuid. [lonyuenue
MOHOKNIOHANbHBIX anmumei. Hcnonvzosanue MOHOKIOHANbHBIX U NOAUKIOHATbHBLX
anmumen 6 meoduyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PEKOHCTpyKIMUs
AWIEKIETOK U KIIOHUPOBAHUE KUBOTHBIX. METOJl TpaHCIUIAaHTALUU SIEP KIETOK.
Texnonozuu 0300po8IeHUs, KYTbMUBUPOBAHUS U  MUKDOKIOHAILHO2O
DA3MHOJNCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbIMYP.

XpoMOCOMHass W TeHHas HWHXeHepus. VCKyCCTBEHHBI CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOouHaHTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTykeHuss W TMEPCHEKTUBBI  XPOMOCOMHOM U TE€HHOM  MHXXEHEPUM.
DKOJIOTUYECKHUE U ITUUECKUE TPOOIEMBbI TEHHOM MHKEHEPUU.

Menuuuackue 6norexnonoruu. [locrrenomuas mudposas meaununaa. [THP-
JMAarHoCTUKa. MeTa0oJIOMHBIN aHanu3, TEHOLEHTPUYECKUN aHaliu3 MpoTeoMa
YEJIOBEKA JUIA OLIEHKH COCTOSIHUS €r0 340pOBbs. MCIONb30BaHME CTBOJIOBBIX
kieTok. TapretHas Ttepanus paka. 3D-OunoumxkeHepus nns  pa3pabOTKu
(byHIaMEHTAJIbHBIX OCHOB MEIWLMHCKUX TEXHOJIOTWH, CO3JaHHsl KOMIUIEKCHBIX
TKaHEe coueTaHWeM TEXHOJOTUH TPEXMEPHOro OMONMPHHTHHra U ckaddonaunara
JUISL PELIEHUS 3a/1a4 [TEPCOHATU3UPOBAHHON MEIULINHBI.

CoznlaHne BEKTOPHBIX BAaKLUMH C LEJIbI0 O0ecreueHruss KOMOMHUPOBAHHOU
3amuThl 0T Bo3Oyautenerr OPBU, ycraHoBieHHe MOJEKYISPHBIX MEXaHHU3MOB
dbynkuuonupoBanusi PHK-conepskamux BUPYCOB, BBI3BIBAIOIMIUX OCO0O OMACHBIE
3a00JIeBaHUs YeJIOBEKA U KUBOTHBIX.

JleMmoHCcTpauumn

Tabauus! u cxemsl: «lcnonb3oBaHre MUKPOOPIaHU3MOB B IPOMBILIUIEHHOM
Mpou3BOJICTBEY, «KileTouHas nHxxeHepus», «I eHHast HHKEHEPUS».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOIOTUM.

IIpakTueckas padora «llosyyeHrne MOIOYHOKUCIBIX TPOLYKTOBY.

Ikckypeusi «buoTtexHonorus — BaKHEHIIas MPOM3BOAUTENbHAS CHJa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TIPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apo:kneHue W pa3BUTHE IBOJIOIMOHHBLIX NpPeEACTABJIEHUIl B
OMO0JIOrHH

OpomonnonHass Teopus Y. JlapBuHa. IIpeAmnochbUIKM  BO3HHKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4yHas aesTenbHocTh Y. JlapBuHa.

JIBrKy1mme cuitsl dBoJTonUK BUIOB 110 Y. J[apBuHY (BhICOKasi ”HTEHCUBHOCTh
Pa3MHOXXKCHHUSI OpPraHM3MOB, HACIICJICTBEHHAs HW3MEHUYHMBOCThH, OoOphOa 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunterndeckord teopun dBomtonmu (CTD). He#Tpanbhas
teopust dBomtouuu. CoBpeMeHHas HBOJNIOIMOHHAS  OWONOrusl. 3HayeHUe
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUY €CTECTBEHHO-HAYUYHOU KapTHUHBI MUpA.

JleMoHCcTpanumn

[Toptpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kioswe, Y. HapBun, C. C. YerBepukos, 1. U. [lImaneraysen, k. Xonaeis, /. K.
benses.

Tabmuupr u cxembl: «Cuctema xuBod mnpuponsl (mo K. Jluahaero)»,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm GHopMUpOBaHUS
npucrocoOieHnii y pacteHuii U KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTta nyremectBus Y. lapsuna», «Haxoaku Y. apsuna», «@opmbl 60pHOBI
3a cymecTtBoBaHue», «llopoabl romy6eit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycThl», «[lopoasl JoManHuX KUBOTHBIXY», «Cxema 00pa3oBaHMs HOBBIX BHIOB
(mo 4. J[apBuny)», «Cxema COOTHOIIEHHUS JBIKYIIUX CHJI 3BOJIOLUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJTIOLIUN.

Tema 2. MUKPO3BOTIOLMSA U €€ Pe3yJIbTAThI

[Tonmynsiuusa Kak 3ieMEeHTapHas equHula 3Boirorud. COBPEMEHHBIE METO/bI
OLICHKM TE€HETUYECKOrO pa3sHoOOpa3usi M CTPYKTypbl mnonyisanuil. M3menenue
reHo)oHJa TOMyJISUUMU KaK 3JEMEHTAapHOE HBOJIIOIMOHHOE SIBJIIEHHUE. 3aKOH
reHeTuyeckoro pasHoBecus J[xx. Xapau, B. BalinGepra.

OnemenTapHbie (HAKTOPHI (IBMKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIHN
npouecc. KomOuHaTMBHAs W3MEHUYMBOCTH. Jlpeid TeHOB — ciyuaiiHble
HEHANpaBJICHHbIE M3MEHEHHUS 4YacToT ajulesiel B momyisauusx. Oddexr
OCHOBAaTeNsl. Jgpgpexm oOymuinounoeo eopaviuka. CHUdCEHUE 2eHemUYecKo20
pasnoobpaszus: npuyunsvl u cieocmesus. llposenenue s¢pgpexma Opeiigha 2enos 6
bonvwux u  manelx  nonynayusx.  Mwurpanuu.  M3omsamus  MOMyJISIMN:
reorpaduueckas (MpoCTpaHCTBEHHAs ), Onoornueckas (pernpoayKTUBHAS).

EctecTBeHHbIII 0TOOp — HampaBisaomMi  (pakTtop sBomonuu. Dopmel
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWNA, CTAOWIM3UPYIOMIUNA,  Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIf). [lomoBoit oTO0p. BO3HMKHOBEHME U HBOJIOIUS COIMAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocoOseHHOCT,  OPraHU3MOB  KaK  pe3yJibTaT  MHUKPOIBOJIOLIUH.
Bo3HukHOBEeHHE  MPUCIOCOOJIEHWUH y  OpraHu3sMoB.  Apomopdo3bl U
uauoananrtanuu. [Ipumepsl npucnocodieHuit y opranu3mMoB: MOp(hOIOrH4YecKue,
dbuznonornyeckue,  OHMOXMMHYECKHE,  MoBeaeHUYecKkne.  OTHOCHUTEIHHOCTh
MPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum u CTpykKTypa. BumooOpa3oBanue Kak pe3ysbTar
MUKpOdBOMIOIMHU. M3onsauus — kioueBod ¢akrtop BumooOpazoBanus. [lytu wu
CIoCcoObI BUJI000pa30BaHUS: aJIONaTPUYECKOe (reorpaduueckoe),



CUMITAaTPUYECKOE (?KOJOTUYECKOE), «MT'HOBEHHOE) (mosMIIONAU3AIKS,
rubpuauzanus). JJIMTeTsHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GOpMHPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb »BONOMOHHONW OHWOJOrMM B  pa3padOTKE Hay4YHbIX METOJOB
COXpaHeHus: buopazHooOpaszus. MUKPOIBOMIONMS U KOABOJIOLUS MApa3UTOB U UX
x03s5ieB. MexaHu3Mbl (POPMUPOBAHUS YCTOWYUBOCTH K aHTUOMOTHUKAM M CIOCOOBI
O0pBLOBI C HEl.

JleMoHCcTpauumn

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

Tabnuupr m cxembl: «MyTallMOHHAsT W3MEHYMBOCTHY, «llomynsnunonnas
CTpYKTypa BUAa», «Cxema MposiBieHus 3akoHa Xapau—BaitnOepra», «/IBuwxymiue
CWJIBl ABOJIFOLUNY, «IDKOJIOTMYECKass M30JSUsl MOMYJISALUA CeBaHCKOM (openny,
«['eorpadpuueckass W30MAMMS  JIMCTBEHHUIBI CHUOMPCKOM U JIMCTBEHHUIIBI
JnaypcKoiy, «IlomymsrOHHbIE BOJIHBI YUCIEHHOCTU XUITHUKOB U KEPTBY», «Cxema
JNEUCTBUSL €CTeCTBEHHOTO O0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«Bnycrpuanbaelii MenaHu3m», «JKuBble nckonaeMmsie», «IlokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Duznonornueckue ananrauun», «llpucrnocoOieHHOCTH OpraHu3smMoB U €€
OTHOCUTENBHOCTBY, «Kputepuu Buaa», «Buabl-nBoiiHukm», «CTpyKTypa BHIa B
npupozae», «CrnocoObl BuaooOpa3oBaHus», «l'eorpadguueckoe BUA00Opa3OBaHUE
TpEX BUIOB JAHJBIEH», «IDKOJIOrHUECKOe BHUI000pa30BaHWE BUIOB CHHHUID,
«ITomumousl pacteHuit», «KamycrHo-penednsiii ruopu.

O6opynoBanue: repOapruu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTUIl U
3BEepell C MpUMepaMH pPa3JIMYHBIX MPUCTIOCOONEHUMN, uydena MNTHUI] U 3BEpeit
pa3HbIX BHJOB, TepOapuu pacTeHUN OMU3KUX BHJOB, OOPa30BaBIIUXCS
pPa3ITUYHBIMU CIIOCOOAMH.

JlaGopaTopnasi padora «BrisiBIeHHE H3MEHUYHMBOCTH Y 0COO€l OJHOTrO
BUJIA.

JlaGopaTtopnass  pa6ora  «lIpucrnocobGieHuss  OpraHM3MOB W HX
OTHOCHUTENbHAS 1[EJIECO00Pa3HOCTDY.

JlaGopaTtopnasi paGora «CpaBHeHHUE BHUIOB 10 MOP(DOIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoaOuNs U €é pe3yJibTaThl

Mertonel W3ydeHMS MakKpolsBOJoLMHU. [laneoHTOnornueckue  MeTOHbI
uzydeHus: odBoionuu. Ilepexonneie QopMbl M (QUIOrE€HETHYECKUE  PSAJIbI
OpraHU3MOB.

buoreorpaduyeckue metonasl u3yueHus sBomonuu. CpaBHEHHE (QIIOPHI U
dbayHbl MaTepuKkoB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumbl-
SHAEMUKHU U PEIIUKTHI.



OMOpPHOIOrMYECKHEe U CPAaBHUTEIBHO-MOP(HOIOTHUECKUE METObl U3YUCHHUS
ABONIOLMH. ['eHeTHuecKkne MEXaHU3Mbl JBOJIIOLMM OHTOTE€HE3a M IOSABJICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJOTMYHBIE  OPraHBbI.
PyaumenTtapHble  opraHbl M araBu3Mbl.  MOJIEKYJISIPHO-T€HETUYECKUE,
OMOXMMHMYECKHE M  MaTeMaTU4YeCKMe  METOJbl  HM3YUYEHHUS  DBOJIOLUHU.
['omonoruunbie TeHbl. COBpEeMEHHBIE METOABl MOCTPOEHUS (UIOTEHETUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (IpaBHMiIa) SBOMIOIUU. [Ipunyun cmenvl hyHKyulL.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIOLINH.

JleMoHCcTpauumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, O. I'ekkens.

Tabnuuel 1 cxeMbl: «DUTOTEeHETUYECKUIM PAJ JIOMIAAN», «APXEONTEPUKCH,
«3Bepo3yObie  smepb»,  «Creromnedansy,  «Punnoputs»,  «CeMeHHBIC
NanopoTHUkW», «buoreorpapuueckne 30HbI 3emunm», «Jlpei) KOHTHHEHTOBY,
«PenukTely, «HadanmpHble cTaguu SMOPUOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE UM AaHAJOTUYHBIE OpraHb», «PyIuMeHThD,
«ATaBU3MBY, «XPOMOCOMHBIE HA0Ophl 4YeJIOBEKa M IUMMIIaH3e», «lIaBHBIE
HaIpaBJIeHUS 3BOIOLUNY, «O0IIK1e 3aKOHOMEPHOCTH 3BOJTIOLII.

ObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOIAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISIKU TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYIUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKLIIUA HACEKOMBbIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE sKU3HU Ha 3emJie

HayyHnble rumore3pl MNPOUCXOXKACHUS >KU3HM Ha 3emiie. AOUOTreHe3 u
naHcrepmusi. JloHayyHble TIPEICTABICHUS O 3aPOXKICHUU KU3HU (KpPEal[MOHHU3M).
['MnoTre3a NOCTOSSHHOTO CaMO3apPOK/ICHUS KU3HU U €€ ONpOBEp KeHHE onbITamMu O.
Penu, JI. Cnannanuanu, JI. [Tactepa. [Ipoucxoxaenue xxu3Hu U aCTpOOUOJIOTUSI.

OcHoOBHbIE JTanbl HEOPraHU4YECKOU 3BOJIIOLYH. [ImanerapHas
(reosoruyeckasi) IBOJIOIMS. XUMHUYECKas dBOJIOLUS. AOHUOTCHHBIH CHUHTE3
OpraHhYecKux BeulecTB u3 HeopraHnuyeckux. Ombir C. Mwmmiepa u I'. HOpwu.
OO6pazoBanue mnoauMepoB u3 MoHOMepoB. KoamepBatHas rumnoresa A. U.
Omnapwuna, TunoTe3a nepBuaHoOro OynpoHa J[k. XonneliHa, reHeTHYecKas TuroTe3a
I'. Ménnepa. PubGozumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopus 3emsmmm m meroasl €€ wu3ydeHus. lckomaemble opraHndeckue
octaTkd. ['eoxponomoruss u e€ wMeronsl. OTHOCUTENbHass U aOCOMIOTHAS
reoXpoHOJIOTHs. ['€0OXpOHOIOrnuecKast mKana: 0Hbl, 3Pbl, IEPUOIBI, SITOXU.



HavaneHubie sTanbl OpraHMYecKoOM 3BOJIOUMU. [lOsIBIIEHWE W 3BOJIIOLUA
MEPBBIX KJIETOK. DBOMIONUS MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIIEHKH KaK aHAJIOr MEPBbIX HA 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokaproTHI M 5yKapHOTHI.

[IpoucxoxneHne 3ykapruoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHHE
BUpYCOB. IIponcxoxkaeHue MHOTOKIETOYHBIX OpPraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX IpyIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Talbl 3BOJIOLUMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pacrenuid. Bpixox pacrenust Ha cymy. [losiBieHHME CHOPOBBIX pACTEHUN W
3aBoeBaHre uMu cymu. CemeHHble pacTeHus. I[IpoucxoxaeHue UIBETKOBBIX
pacTEHUM.

OcCHOBHBIE€ 3Talbl ABOJIONHUHU >KUBOTHOTO Mupa. OCHOBHBIE apoMoOp(o3bl
KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHUE COBPEMEHHBIX
tunoB. IlepBbie XopaoBbie )KUBOTHBIE. JKHU3HD B BOJIE. DBOJIOIUSA MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwinid. IIpoucxoxxaeHrne MIEKONMUTAIOIINX U
ntui. [lpunnun imroyeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
IMO3BOHOYHBIMH )KUBOTHBIMU CYIIU.

PasButne ku3HM Ha 3emie IO 3paM U MEepUuoAaM: apxei, IpOoTepo30u,
najgeo3oi, Me3030M, KailHO30i. OOmias XapakTepucTUKa Kiumara H
re0JIOTMYECKUX IporeccoB. llosiBIeHHE M pacuBET XapaKTEPHBIX OpPraHU3MOB.
VYrineobpa3oBaHue: €ro yCIOBUS U BIUSHUE HA Ta30BBIM COCTAaB aTMOC(HEPHI.

MaccoBble BBIMUPAHHSI — KOJOTHYECKUE KpU3UCHI mpouuioro. [IpuunHbl n
CJIEICTBUS MAacCOBBIX BbIMUpaHU. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €ro
ocobenHoctu. [Ipobnema coxpanenus: 6mopazHooOpasusi Ha 3emIie.

CoBpeMeHHas cucTteMa opraHuveckoro mupa. [lpuHiunel kinaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JemoHcTpanuu

[Toptpersr: ®@. Penn, JI. Cnayutanuanu, JI. [lacrep, 1. . Meunukos, A. U.
Omnapumn, Ix. Xonaeiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuiel u cxembl: «Cxema onbiTa @. Penny, «Cxema omnbita JI. [Tactepa mo
M3YYECHUIO CaMO3apoXJIeHUs Xu3Hu», «Cxema ombiTa C. Mumnepa, I'. FOpwny,
«JTanpl  HEOPraHWUYECKOW  BBOJIOLHUM»,  «[ €OXpOHOJIOrMYEcKass  IIKAJIay,
«HauanpHble dTanbl OPraHUYEcKOn HBOMIOIUNY, «Cxema o0pa3oBaHUS dYyKaApHOT
nyTéM cumouoreHeza», «Cucrema KuBOM mnpupoab», «CTpoeHHE BUPYCay,
«Apomopdo3bl  pacreHuid», «PuHHOGUTH, «OIHOKIETOYHBIE BOAOPOCINY,
«MHuorokierounsie Bogopocan», «Mxwm», «IlanoporHukm», «lonocemMeHHBIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHUui», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteitmme», «KuiieuHononiocTHwey,
«IInockue 4EPBUY, «YUnEeHUCTOHOTHEY, «PbIOBDY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecs», «lItumpy, «Miekonuraromuey, «Pa3Buthe KU3HU B
apXxenckou 3pey», «Pa3BuTHe KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE XKU3HU B
[aJIE030MCKOM 3pey, «Pa3BuTHe )XKU3HU B ME3030UCKON 3pe», «Pa3BuTue )XU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuud pPACTEHHM pa3UYHBIX OTAEIOB, KOJUIEKIIHH
HAaCEKOMBIX, BIIAYKHBIE IIpenapaThl ’KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUU
WUIJIOKOXKHUX, CKEJEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyuesia NTHI[] WU 3BEpew,
KOJUICKIIUM OKAaMEHEJIOCTEN, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OPraHHUYEeCKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sna0opatopHass  padora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu 1o u3ydeHunto abMOreHHOro CUHTE3a OPraHUYeCKUX COSAMHEHUN B
NEPBUYHON aTMochepey.

JlaGopaTtopnasi padora «/I3yyeHue M omnMcaHUE MCKOMAEMbBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydyeHne 0COOCHHOCTEH CTPOCHUS PaCTEHUM
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yueHue ocCOOEHHOCTEW CTPOEHUS MTO3BOHOYHBIX
AKUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJ0BeKa — AHTPONOIeHe3

Paznensl u 3agaum aHTpONoaoruu. MeToibl aHTPOIOJIOTUH.

CraHoBiieHHE TPEACTABICHUN O MPOUCXOXKJICHUM YeJIOBeKa. Penurunosnbie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CX0acTBO YenoBeKa ¢ )KMBOTHBIMU. CHUCTEMATUUECKOE MOJIOKEHHUE YETOBEKA.
CBunerenbcTBa  CXOJACTBA  YEIOBEKA C  KMBOTHBIMU:  CPaBHHUTEIBHO-
MOPGOIOTHYECKHE, AMOPHOJIOTUYECKHE, (bH3M0I0r0-OMOXUMHUYECKHE,
noBesieHueckue. OTIn4ms 4elnoBeKa OT KMUBOTHBIX. [IpAMOX0XKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAIBHOU
CHUCTEMBI.

JIBrkymue cuibl ((hakTOphl) aHTPOIOTeHe3a: OMOJIOTHYECKUE, COIHAIbHBIC.
CooTHoleHHnEe OMOTOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOTIOTEHESE.

OcHOBHBIE CTauu aHTpororeHe3a. PanHue uenoBekooOpa3zHble 00€3bSIHBI
(IpOKOHCYJIbI) U paHHUE MTOHTUBI — OOIINE PEAKU YETOBEKOOOPa3HbIX 00€3bsH U
Tr0AeH. ABCTPAJIONIUTEKU — JBYHOTHE IPEIKHU JIIOAEH. Uen0BEeK yMenblil, IIEpBbIE
W3TOTOBIICHUSI OPYAUN TpyJa. YenoBeKk NpsSAMOXOASIIAN U MEPBBIA BBIXOJ JIFOJIECHU
3a mnpenensl  Adpuku. YemoBek reimenbOeprckuii  —  oOmMHA  TPEAoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKAa pPa3yMHOro. UeloBeK HEaHAEepTalbCKUN
Kak BHJI JIIOJIEM XOJIOJAHOrO KiuMmara. YeaoBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKMM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpeaenamMu AdpuKu.
[TaneoreneTrka U NajJseoOreHOMHUKA.



DBOJIONUS COBPEMEHHOTO 4enoBeka. EcTecTBeHHBIN OTOOp B MOIMYJISIITUSIX
yesioBeka. MyTalMoHHBIN mporecc W nonumopduszm. [lonmynsiinoHHBIE BOJIHBI,
npeid reHoB, murparus U «3PQGEeKT OCHOBATENs» B MOMYJSLUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. llonarue o pace. bonpmme pacel: eBporneougHas
(eBpaszmiickasi),  aBcTpajo-HerpoujHasi  (dKBAaTOpHAbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas). Bpemss u myTu pacceneHus 4YeloBeKa MO IUJIaHETe.
EnuncrBo  uyenoBeuecknx — pac.  HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[Iprcnoco0neHHOCTh 4YeNOBeKa K pa3HbIM YCIOBHUSM OKpYXalollel cpeibl.
Bnusnue reorpaduueckoit cpenbl u apedida TeHOB Ha MOPQOJNOTHIO |
(U3HOJIOTHIO YeTIOBEKA.

MexaucuuminHapabple  MeToJbl B (u3nueckol  (OMOIOTHYECKON)
AHTPOMOJIOTUU.  ODBOJIOIIMOHHAS ~ QHTPONOJOTHS W MaJl€OAHTPOMNOJIOTHUS
YEJIOBEUYECKUX NOMYJIALMUA. bruoconuanbHble HCCIENOBaHUS MPUPOJIBI YEIOBEKA.
HccnenoBanrie KO3BOTIOLMH OMOJIOTMYECKOT0 U COLUAIBLHOTO B YEJIOBEKE.

JleMmoHCcTpauumn

IToptpersr: Y. lapBun, JI. Jluku, . . Poruackui, M. M. I'epacumos.

Tabnuuel u cxembl: «MeTobl aHTPOTIOJIOTUNY, «I 0JTOBHOW MO3T YEJIOBEKaY,
«YenoBekooOpa3Hbie 00€3biHb», «CKeleT 4YelloBeKa M CKEJeT I[IHMITaH3e»,
«PynuMEHTHI U aTaBU3MbDY, «JIBUXKYIIIME CUITBI aHTPOTIOTEHE3a», « IBOJTIOIIMOHHOE
JIpEBO  4eloBeKa», «ABcTpajmonutek», «UYenoBek ymenblid»y, «YernoBek
MPSAMOXOISIINI, «/leHncoBckuil yenoek» «Heannepranpup», «KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITamnbl IBOJTIOLNHN YEIIOBEKa», «Packl uemoBekay.

OOopynoBaHue: MyJSDKM — OKaMEHEJIOCTEeH, MPEeAMETOB MaTepUaIbHOM
KyJIbTYypbl ~TPEAKOB 4YeJNOBEKa, penpoaykiuu (dororpaduu) KapTuH C
MU(DOTOTHYECKUMU W OUOJNEHCKUMH CIOKETaMH TPOMCXOKICHUSI YeIOBEKa,
doTorpaduu HaxoJI0K UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YEIOBEKa, MOJIEIb
yeperna 4YejaoBeKa W 4epena IIMMIIAH3€, MOJEIb KUCTH YEJIOBEKa M KHCTH
IMMITaH3€, MOJEJH TOpCca MPEIKOB YEIOBEKa.

JlabopaTtopuass pabGora «V3yueHue ocoOEHHOCTEH CTpOEHUs CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTuyeckas padora «/3ydeHne s3KOJOTUYECKUX aJanTallui YEJIOBEKaY.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOIIEHHUSIX OPraHU3MOB U
HAIOPTraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaou

3apoxkaeHre U pa3BuUTHE dKojoruu B Tpyaax A. I'ymbonsara, K. @. Pyinbe,
H. A. Cesepuona, O. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazaensl u 3anaum
sKoJ0TUH. CBSI3b 3KOJIOTUU C APYTUMHU HayKaMHU.



Metoasl skonoruu. IloneBbie HaOmoneHUs. DKCHEPUMEHTHI B 3KOJOTHU:
NpUpOAHbIE U JlabopaTopHble. MojenupoBaHue B JKOJOTHH. MOHUTOPUHT
OKpY’Karolen cpeibl: JIOKAIbHBIN, PErHOHATBHBIN U TJI00aIHHBIM.

3HaYeHUE DOKOJIOTMYECKHX 3HAHWW JUI1  YEJOBEKAa. OJKOJOTMYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBS3EM YeJIOBEYECTBa C Npupoaorl. dopmupoBaHue
AKOJIOTHYECKOMN KYJIbTYpPbI U 3KOJOTHUYECKON IPAMOTHOCTH HACEJIECHUSI.

JemoHcTpanuu

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynse, H. A. Cesepuos, J. ['ekkenp, A.
Tencnu, B. H. Cykau¢s.

Tabnuuer u cxemsl: «Pasznensl skoiorum», «Metonbl skomorum», «Cxema
MOHUTOPHUHTA OKPYKAOLIEN CPEIBDY.

JlabGopaTopHas padora «3yuenue METO0B DKOJIOTUYECKUX
WICCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH uX JeicTBus. Knaccudukanus
HKOJIOTMYECKUX (DaKTOpPOB: aOMOTHYECKUE, OMOTUYECKHE, aHTponoreHusle. Oomue
3aKOHOMEPHOCTH ACHCTBUS dKojoruueckux (akropos. [IpaBmio muanmyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBI.

AbuoTtnueckue ¢akrtopel. CBeT Kak 3Kosorudeckuil ¢akrop. JlelicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOT'O CIIEKTPA HAa OPraHU3Mbl. JKOJOTMYECKHE TPYIIIIbI
pacTEHHI M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CUTHaibHasg poJib CBETA.
DoTONEPUOaN3M.

Temneparypa kak skosiorndeckuii ¢akrop. JleiictBue Temneparypsl Ha
opraHu3Mbl. [loMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxunocth kak skonorudeckuil ¢akrop. I[lpucnocoOieHuss pacreHuid K
nojjiep>kanuio BogHoro Oananca. Kiaccudukanus pacTeHUN MO OTHOIIEHUIO K
Bojie. [Ipucnoco0nenns KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenpl oOuTaHusT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIlIHAs, MOYBEHHAas,
ryOMHHAasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Dusuko-xumuueckue
OCOOEHHOCTH cCpell OoO0uTaHus opraHu3moB. IIpucnocoOneHuss OpraHu3MoB K
JKU3HU B Pa3HbIX cpeaax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE puUTMBL. CyTOYHBIE U
roJu4yHble PUTMBL. [IpUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBHM KU3HMU.

Kuznennsie Qopmbl  opranm3mMoB. [loHsTue o KuU3HEHHOU (opme.
XKuznennsie GopmMbl pacTEeHUM: AEPEBbs, KyCTAPHUKHU, KyCTAPHUYKHU, MHOTOJIETHUE



TpaBbl, OJIHOJICTHHE TpaBbl. JKU3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOUOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buornyeckue (bakTopBhL. Buner OMOTUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, cUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyaliu3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxaeOHnuecTBo). Herpoduueckue
B3auMojelcTBus  (Tomuueckue,  (Qopuueckue, (pabpuyeckue).  3HaUeHHE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYILIECTBOBAHMS OpPraHU3MOB B Cpefe
oOutanusd. [IpyHIMI KOHKYPEHTHOTO UCKIIOYEHUS.

JlemoHcTpanuu

Tabnmuuer u cxeMbl: «Okojoruueckue (akTopedy, «CBETOBOW CHEKTPY,
«IKOJOTMYECKUE TPYMIbl )KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TerioKpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DU3MONOTHYECKUE ananTaluu
KUBOTHBIX», «Cpempl OOWTaHHsSI OpPraHU3MOBY», «bBHOJOTHYECKHE PUTMBDY,
«Kuznennole  Gopmbl  pacteHuit», <« KuzHeHHbIE  (QOPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO jecay, «Llenu
nuTanusy, «XuiHudectBoy, «llapasutuzm», «KonkypeHuus», «CumMOnos3y,
«KommeHcanuzmy.

O6opynoBanue: repbapuu pacTeHUHW U >KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO Pa3JUYHbIX SKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOIIOOMBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIHMBBIX PACTEHUM, CBETOIIOOMBBIE, TEHEIIOOUBHIE U
TEHEBBIHOCJIMBBIE KOMHATHBIE PACTCHHUSI, TepOapUU U KOJUICKIINH TETUIOIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUH, uydesia MTHUIl U 3Bepei, repOapuu
pacTeHuil, OTHOCSIIMUXCA K TUrpoguram, kcepoduram, me3oduram, KOMHATHBIE
pacTeHUs JaHHBIX TPYII, KOJUICKIIMU KMBOTHBIX, OOMTAIONIMX B Pa3HBIX Cpelax,
repOapu ¥ KOJUIGKIIMM PACTEHUH M IKUBOTHBIX, OOJIAJAIONIUX YepPTaMHU
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TepOapuu u
KOJUIEKIIMM PACTEHUN U KUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (DOPM, KOJIIECKIIMH
YKUBOTHBIX, YUaCTBYIOUIUX B Pa3IMYHbIX OMOTUYECKUX B3aUMOCHCTBUSIX.

JlaGopaTopHasi paGora «BBIIBICHHE TMPHUCIIOCOOJICHUH OPraHU3MOB K
BIIUSIHUIO CBETAY.

JlaGopaTopHasi paGora «BbIsBICHHE TMPUCIOCOOJCHUN OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTopHasi pa6ora «AHAaTOMHUYECKHE OCOOEHHOCTH pACTeHUU U3
Pa3HbIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUIA0B U NMOIYJIA UM

OKOJIOTUYECKHE  XapaKTEepUCTHUKW  nomyjsiuuu.  [lomymsaums — kak
Oounonornyeckas cucreMa. Poiib HEOTHOPOIHOCTH Cpefibl, (GU3UIECKUX O0aphepoB U
0COOEHHOCTEM OMOJIOrHH BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyjsiuuid. OCHOBHBIE TIOKa3aTeau NOMYJSIUUU: YHUCIEHHOCTh, IIJIOTHOCTD,



BO3pAacTHasi U TMOJIOBasi CTPYKTypa, pOKIAAEMOCTh, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPAIUSI.

DkoJiorudeckas CTpykrypa nonyssiiuu. OleHKa YUCICHHOCTH TOMYJISIUU.
JvuHaMmuka monyiasiuuu U e€ perynsius. bUoThueckuil MOTEHUHAN MOMYJISIUU.
MopenupoBanue quHaMHUKU nonyiasiuud. KpuBbie pocTa YMCIEHHOCTH MOMYJISIINY.
KpuBble BbDKHMBaHUS. Perymnsiius YUCIEHHOCTH MOMYJSLUUNA: poiib (HaKTOPOB,
3aBUCAIINX W HE 3aBUCSIIMX OT IJIOTHOCTH. DKOJOTHUECKUE CTPATEruu BUJIOB (T- U
K-cTparerun).

[Tonsitue 00 »KoMOrMYEcKO HuIle Buaa. Mectoobutanue. MHOromepHas
Mozenb sKkosormyeckon Humm JIk.M. XatumHcona. Pasmepsl 3kosiornueckomn
Huiy. [loTeHnnanbpHas U peaTn30BaHHas HUIIIY.

Bun kak cucrema mnonmymsuuid. Apeansl BUIOB. BHIBI M MX JKU3HCHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTU TIOBEJEHUS W MUrpaluid >KUBOTHBIX. buoiormueckue
WHBAa3UM YYKEPOJIHBIX BUJIOB.

JleMmoHCcTpauumn

IToptper: k. Y. XaTunHCOH.

Tabmuuelr M cxembl: «DKOJOTMYECKHE XapPAKTEPUCTUKH  TOIMYJISIUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa  momyisinuu», «Bo3pacTHble  mupamuisl
nonyysiun», «CKOPOCTh  3aceleHusi MOBEPXHOCTH 3eMJIM  Pa3lInyHbIMU
opranuzMamMmy», «Mojeinb 3kosiorndeckor Hummu [[x. M. XatuuHconay.

O6opynoBanue: repbapuu pacTeHHM, KOJUIEKIIUN KUBOTHBIX.

JlaGopaTtopnass pabora  «lIpucmocoGneHuss ceMsH  pacTeHMM K
PACCETICHUION.

Tema 9. Jxosorust coodmecTB. IKOJIOrHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crtpykrypa. CBsizu MexIy
OopraHu3MaMH B OMOIICHO3E.

OxocucrteMa kKak oTkpbiTas cucteMa (A. JIx. Tencnu). OyHKIMOHATLHBIE
OJIOKM OpPraHW3MOB B DKOCHUCTEME: MPOIYIEHThI, KOHCYMEHTHI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue 1enu u ceTH. AOHOTHYECKHE OJIOKH
skocucteM. [104BbI U Wbl B 3KOCcHCcTeMaX. KpyroBopoT BEIIECTB U MOTOK SHEPTUHU
B OKOCHUCTEME.

OcHOBHbIE  TIOKa3aTeldu  dBKocHCTeMbl. buomacca u  mpoayKuus.
DKOJIOTUYECKHUE MUPAMUIBI YHCEN, OMOMACCHI U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HamnpapienHbsie 3aKOHOMEpPHBIE CMEHBI COO0OIIECTB — cykieccuu. [lepBuunbie U
BTOPUYHBIE CYKIIECCMM W WX TMPUYUHBI. AHTPOIOIEHHbIE BO3JEHUCTBUS Ha
cykueccuu. Kiimmakcunoe cooGmiectBo. buopaznooOpasue v mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.



[Ipupoanbie 3KOCUCTEMBL. JKOCUCHIEMbl 03€P U peK. DKocucmemvl Mopeu u
0Keanos. Ixocucmemovl MYHOP, 1eCO8, Cmeneli, NyCmbltb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznmnuns
MEXIYy aHTPOIIOTCHHBIMH U IPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. ['opojackas
bnopa u dayna. CuHaHTpomu3amusi TOpOJCKoW ¢ayHbl. buomornueckoe wu
X03SUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aK0oHOMEpPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICHCTBHI OPTaHU3MOB B
sKkocucTemMax. Ponb kackaonoco sgpgexma u 6udo8-30udpukamopos (Kuouesvlx
6U008) 6 hyHKyuoHUpoganuu sxocucmem. IlepeHOC PHEPTHHM U BEIIECTB MEXKIY
CMEXHBIMU DKOCUCTEMAMHU. Y CTOWYUBOCTb OPTaHU3MOB, MOMYJISLIUN U DKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanusmol 8030elicmaus 3aepsA3HeHUll PA3HbIX munoe Ha
CcyOOp2aHUZMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbL  DKOJIO2UYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  B030€UCMBUSL.
MeTomon0rus MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JlemoHcTpanuu
IToptpert: A. JIx. Tencnu.
Tabmuer u  cxembl:  «CTpykTypa  OWoleHo3a»,  «IKocHCTeMa

HIMPOKOJUCTBEHHOTO JIeCa», « IKOCUCTEMA XBOWHOTO Jiecay, « DyHKIMOHAIbHbBIE
IpYIIbl OPTaHU3MOB B 3KOcHCTEME», «KpyroBOpOT BEIIECTB B SKOCUCTEMEX,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAs MUPAMUJIA YUCEI,
«JKonoruyeckas nupamuyia OMOMacchl», «IKOJOTHYECKass MUpamMuia SHEPTrUn»,
«O0pazoBanue 6osoTa», «IlepBuunas cykueccus», «BoccraHoBieHue yeca mocie
noxapa», «9Kocucrema 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M MOTOK
HHEPTUU B arporeHo3e», «[Ipumepsl ypboskocuctemy.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTUIl U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHHM, akBaprUyM KaK MOJEIb
KOCUCTEMBI.

IIpakTnuyeckas padora «/3ydyenue u onucanue ypo0o3KOCUCTEMBD.

JlaGopaTopnasi paGora «l3yueHune pazHOOOpa3usi MEIKUX TOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKYypcHs «IKCKYpCHs B TUIIWYHBIA OMOTreorieHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, HA CYXOJI0JIbHBINA UM TOMMEHHBIN JIYT, 03€pO, OOJIO0TO)».

IKCKYpcUsi «DKCKypCHUsS B arpodKOCUCTeMy (Ha TOJIE WM B TEIUIUYHOE
XO3SUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buochepa — obOmemnanerapHas o0ojouka 3eMIIM, TJI€ CYUIECTBYET WIIH
CylllecTBOBajia XU3Hb. PazBuTue mpeacrtaBieHuii o ouocdepe B Tpyaax J. 3rocca.



VYuenune B. U. Bepnaackoro o 6mochepe. O6mactu 6uocdeps u e€ cocra. JKupoe
BeIecTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyulecTBOBaHusl Onocheprl. OcobeHHocTH Grocdepbl Kak
rJ1I00aJIbHOM 3KOCcHCTEeMBI. J{nHaMHuueckoe paBHOBecue B Onocdepe. KpyroBopotsl
BEIIECTB U OMOTEOXMMHUYECKUE ITUKIBI (YIiiepoia, a30Ta). PUTMUYHOCTD SIBICHHUI
B Ouocdepe.

3oHasbHOCTE Ouocdepsl. [lonarue o Omome. OCHOBHbIE OMOMBI CYIIU:
TYHJpa, XBOMHBIE Jieca, CMEIIAHHbBIE U IUPOKOJIMCTBEHHBIE JIeCa, CTEIU, CABAHHBI,
MyCThIHU, TPOITUYECKHE JIECA, BBICOKOTOPhs. KiuMar, pacTUTENbHBIA U KUBOTHBIM
MUp OMOMOB CYIIIH.

Crtpykrypa U QYHKIUS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOr0 MOTEHIMAa U
onochepHbIX PyHKIUN.

JlemoHcTpanuu

[Toptpetsi: B. 1. Bepuanckuii, 3. 3rocc.

Tabmunel u cxemsl: «I'eocdepnl 3emnny», «KpyroBopor azora B ImpUpOJIe»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT Kuciopoja B TpUPOJIE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cymny, «Knumarnueckue
nosca 3emnn», «TyHapay, «Talray, «Cmemannasiii gecy, «IIMpOKOIMCTBEHHbBIN
nec», «Crenby, «CaBanHay, «IlyctbiHsy, « Tpornnueckuii gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek U OKpy:Ka0IIaf cpeaa

DKOJIOTUYECKHE KpU3UChI U WX MNpuUyuHbl. Bo3zgeiicTtBue uenoBeka Ha
ouochepy. 3arps3HeHue BO3AyHIHOM cpenbl. OxpaHa BoO3ayXa. 3arps3HEHUE
BOJHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenune nouBbel. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHne KiuMara.

AHTPONOreHHOE BO3/IEHCTBUE HA PACTUTEIBHBIN M KUBOTHBIA Mup. OxpaHa
PaCTUTENILHOTO W JKMBOTHOTO MHUpa. OCHOBHBIE MPUHIMUIBI OXPaHbl MPUPOJIBIL.
Kpacabsie kuHuru. Ocobo oxpansembie mnpupogusie Tepputopuu (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKH.

OCHOBHBIE TPUHIIMIBI YCTOMYMBOTO PA3BUTHUS UYEIOBEYECTBA W IMPHUPOIBI.
PanimonanibHOE ~ TPUPOJIONONIB30BAHME W COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpazust 3emau. OOIIHE 3aKOHOMEPHOCTH TIJIOO0ATBHBIX SKOJOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSTHBIE TIOCIIECTBUS.

Pa3BuTHe METOJOB MOHUTOPWMHIA PAa3BUTHS OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedosaHus nepexooa K pecypcocbepezaroweli u
KOHKYDEeHmMOocnocoonou snepeemuxe. buonocuueckoe pasnoodpasue u buopecypcul.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaiowjue O00CmMyn K
uHgopmayuu no CcoCMoAHUI0 OMOENbHLIX U008 U dKkocucmem. (OcHOBbl



IKopeadburumayuu dKocucmem U Ccnocooos 060pvOLI ¢ OUONOBDENCOCHUSIMUL.
Pexoncmpyryus Mopckux u HazemMHbLX 3KOCUCTEM.

JemoHcTpanuu

Tabmuupl u  cxembl:  «3arpsi3HeHHE  atMoc(epbD»,  «3arpsi3HEHue
ruapocdepsl», «3arpsisHeHue mouBby», «llapaukoBeii  AdhdexT», «Ocobdo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOAEIN YIIPABISIEMOTO MUPAY.
O6opynoBanue: (ororpaguu OxXpaHsSeMbIX pacTeHU U KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuun, KpacHol KHATH peruoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BNOJIOI'MA HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
oOy4JaromMUMHUCs TPOTpaMM CPEAHEro oO0Iero o0pa3oBaHUS: JUYHOCTHBIC,
METanpeaIMETHBIE U TTPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTAaTOB OCBOEHUS MPOrPAMMBI MO OHMOJIOTHUU
BBIJICJICHBI CIEAYIOUIME COCTABJISIONINE: OCO3HAHUE OOYyYalOIUMUCS POCCUMCKOMN
IPAXKIAaHCKON UJICHTUHYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, Haluuue momueayuu K OOy4eHUIO  OWOJIOTHUH,
yeneHanpasiennoe paszeumue BHYTPEHHUX YOEKIACHUW JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IICHHOCTEH W HCTOPUYECKUX TPATUIUN pPa3BUTHS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCSl PYKOBOJICTBOBATHCA B CBOEH
JESITEILHOCTH I[I€EHHOCTHO-CMBICJIOBBIMA  YCTAHOBKAMH, MPUCYIIIUMU CHCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUsl, Haluyue  HpPaABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPbl, CHOCOOHOCMU CMA8ums eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOTPAMMBI 10 OMOJIOTUU JOCTUTAIOTCS
B EJIUMHCTBE Y4YEOHOM M BOCIHUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUHU C
TPAIUIIMOHHBIMUA POCCUMCKUMHU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TIpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS W
CaMOpa3BUTHUSA, Pa3BUTHUS BHYTPEHHEH MO3UIMU JIMYHOCTH, NATPUOTH3MA U
YBXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOT'0 YBa)XKCHUS, OEpPEKHOr0 OTHONIIECHUS K KYJIbTYPHOMY HACJICAUI0 U
TPpaAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie U
OKpYyXaroulen cpene.

JluyHOCTHBIE pe3yibTaThl OCBOEHUsSI ydeOHoro mpeamera «buomorusy
JOJDKHBI OTPakaTh TOTOBHOCTh M CTIOCOOHOCTh O0YYaOIIHUXCS PYKOBOJICTBOBATHCS
chOopMHUPOBAHHOW BHYTPEHHEHW TMO3UIIMECH JUYHOCTH, CHUCTEMOH I[€HHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3ZHEHHOTO
OMbITA U OMbITA ACSATEILHOCTU B MPOLIECCE peaau3allid OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIILHOW IESITENHbHOCTH, B TOM YKCIIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3ULIMKM 00YYaIOIIEeToCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOT0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, yBa)KEHUE
3aKOHA W MIPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKON MESITENBHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJ1a4, BBHIMOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TMO3UIUIO0 IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHITH €€;

YMEHHUE YYHUTHIBATh B CBOMX JEHUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHUBHOTO
B3aMMO/ICHCTBUS JIFOJIEH C pa3HBIMU YOSXKICHUSIMHU, KYJbTYPHBIMU IIEHHOCTAMH U
COIMATIBHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLIECCE COBMECTHOTO BBHIMOJIHEHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M UCCIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILIGHHS K MHEHHUIO OIIMOHEHTOB TMpPU OOCYXKJICHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPHKAHUS;

TOTOBHOCTh K TYMaHUTApPHON U BOJOHTEPCKOM AESATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKTaHCKOH UJICHTUYHOCTH,
MaTpuoTU3Ma, YBaXXEHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH TMEpes
Ponunoil, ropmoctu 3a cBOM Kpai, cBOWO PoanHy, CBOM S3BIK W KYJIBTYpPY,
MPOIIIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIICHHUE K MPUPOHOMY HACJICAUIO U TTaMSITHUKAM MPUPOJIbI,
JTOCTUXKEHUSIM Poccuu B Hayke, UICKYCCTBE, CLIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHHCKUX YYEHBIX B CTAHOBJIICHHE H
pa3BuTHEe OWOJOTWH, TOHMMAaHHUS 3HAYEHUs OWOJIOTMM B TO3HAHWU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIEeCTBA;

ueiiHas yOeXJIEHHOCTb, TOTOBHOCTh K CIIy>)KEHHIO U 3ammure OtedecTsa,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOI0 HApO/a;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O M TPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEWHOW JKW3HHM B COOTBETCTBUU C
TpaguuuaMu HaposioB Poccuu;

4) 3¢TeTH4€eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIIOYAsi ICTETUKY ObITa, HAYYHOIO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIIECHUN;

MMOHMMAHHUE YMOIIMOHAIBHOTO BO3ACHCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usuyeckoro Bocnutanusi, GOpMHPOBAHMS KYJIbTYPbI 30POBbSI U
IMOIMOHAJIBLHOIO 0JIArONOJyYHs:

MOHMMAHUE W peaju3anus 370pOBOTO U 0e30MacHoro obpasza KU3HH
(3mopoBO€  TUTaHUE, COOJIOJIEHUE TUTHEHWYECKUX TpaBUI W HOPM,
cOQIAaHCUPOBAHHBIN PEXUM 3aHATAA U OTAbIXa, peryjspHas Qu3ndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOI'O OTHOIIEHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MMOHMMAHUE LEHHOCTH TMPAaBUJI HWHIUBUAYAJIBHOTO U  KOJUJIEKTUBHOI'O
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOXKAIOIIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUI M HEMPUATHUSI BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYPEHUS );

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPY1Y, OCO3HAHHUE IIECHHOCTU MacTepCTBa, TPYAOJIO0UE;

TOTOBHOCTh K AKTUBHOM JI€SITEIHHOCTH TEXHOJOTMYECKOM U COIMAbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIIAHUPOBATH U CAMOCTOSTEIIHHO
BBITIOJIHATH TaKyI0 JEATEIbHOCTD;

HWHTEpeC K pa3iMuHbIM cepam mpodeccuoHaIbHON AEATEILHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BbIOOp OyAymed mnpopeccuu U PpeaJu30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHMIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU )KU3HU;

7) 3K0JIOrH4e€CKOro BOCIMTAHMS

HKOJIOTHYECKH I[€JeCO00pa3HOe OTHOIICHWE K TMPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3eMIie, OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIIIEHWE YPOBHS DKOJOTHYECKOM KyJIbTYpbl: MPUOOPETEHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKHM WX BO3MOXHBIX TMOCIEACTBUNA ISt
OKPY KaIOIIEH CPEIbI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMYECKHX MpoOJjeM M IMyTed HuX
pelieHus;

CIOCOOHOCTh HMCIOJIB30BaTh MPUOOpETaeMble NpPH HU3YYEHUH OHOJOTHH
3HaHWST W YyMEHHUS TIPU PEIICHUH TMPoOJieM, CBSI3aHHBIX C PalMOHAIBHBIM
MPUPOOINOIb30BaHUEeM  (COONIOACHUE  TPaBWJI  TOBEACHHS B MPHUPOJIE,
HalpaBJICHHBIX Ha COXPaHEHHWE pPABHOBECHS B JKOCHUCTEMaxX, OXpaHy BHJIOB,
AKOCUCTEM, OHOCPEPHI);

AKTUBHOE HENPUATHE JICMCTBUM, NPUHOCAIINX BpPEd  OKPY’KAIOIIEH
MPUPOTHON cpejie, YMEHHE MPOrHO3MPOBATH HEOJIArONMPUSTHBIE SKOJIOTHMYECKHE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;



HaJIM4KUE PA3BUTOIO 3KOJIOIMYECKOTO MBIIUIEHHUS, SKOJIOIMYECKOW KYJIbTYpHI,
OIbITa NEATENBHOCTH DKOJIOTUYECKOM HaIlpaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOU
IPaKTUKE, TOTOBHOCTH K yYaCTHIO B IPAKTUYECKOMN AEATENBHOCTH IKOJIOTMYECKOM
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAyKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JIUajore
KyJbTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl KakK CpEICTBA
B3aUMOJICUCTBUS MEXTY JIIOAbMU U MO3HAHUS MUDA;

MOHMMAaHUE crnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHHS €€ poJid B
(GbopMUPOBaHNUN PALMOHATIBHOTO HAYYHOT'O MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
IPEJICTaBICHUS 00 OKpYXarolleM MHUpE Kak O €IUHCTBE MPUPOJbl, YEIOBEKA U
oOlIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTU OWOJIOTUM JJISi COBPEMEHHOM LHMBUJIM3ALIUU:
o0ecrieueHuss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pellaTh pPECypcHble  MPOOIEeMbl  Pa3BUTHS
YeJIOBEYECTBA, IOMCKA MYTEW BBIXOJIa U3 MNIOOANBHBIX 3KOJIOITMUECKUX MPOOIEM U
of0ecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PALMOHAIBHOMY
UCIOJIb30BAaHUIO MPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUH OWOJOTMYECKUX 3HAHMM B LEIAX
NOBBIIICHUSI OO0IIEeH KyJIbTypbl, €CTECTBEHHO-Hay4HOH TPaMOTHOCTH, Kak
COCTaBHOM 4acTu (yHKIMOHAJIbHOW I'PaMOTHOCTH OOydaromuxcs, GopMupyeMoit
MPU U3yYEHUU OUOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJIy4aeMble 3HAaHUSA JUIs aHalIW3a M
OOBSICHEHMSI SIBJICHUM OKpY)KAIOIIEro MUpPa U MPOUCXOAAIIUX B HEM M3MEHEHMI,
yMEHHUE JieJaTh OOOCHOBAHHBIE 3aKJIOUEHHS Ha OCHOBE HAY4YHBIX (AKTOB H
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJYUYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIbHO HCIOJB30BaTh OMOJOTMYECKUE 3HAHUS IS
peleHus Ipo6JieM B peabHbIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHHME LIEHHOCTU HAYYHOM JEeSATENbHOCTH, TOTOBHOCTb OCYILECTBISATH
MPOEKTHYIO U MCCIIEOBATENbCKYIO JEATENBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpPa30BaHUIO W
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HaHMW MO OWOJIOTUU B
COOTBETCTBHHU C KU3HEHHBIMU MMOTPEOHOCTIMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yibTaThl OCBOSHHUsI ydueOHOro mnpeamera «buomorus»
BKJIFOYAIOT: 3HAYMMbIC I (OPMHUPOBAHUS MHUPOBO33PECHUS OO0YyUaIOMUXCS
MEXIUCITUTUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIE TOHSITHS, OTPaKAIOIIHE
IIEJIOCTHOCTh HAYYHOM KapTUHBI MHUpAa W CcHenuduKy METOAOB IO3HAHMS,
HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTUs, SIBIICHHUE, MPOIIECC,
CUCTEMa, HAY4YHBIN (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
WCCIeIOBaHMe,  HAOMIOJIeHWe,  HW3MEpPEHUe, OKCIEPUMEHT W JpYTue);
yHUBEpCaJbHble Yy4yeOHble JielicTBUsS (TIO3HABaTEJIbHbIE, KOMMYHHUKATHBHBIE,

PETYJISTUBHBIE), oOecreynBaroIme dbopmupoBaHue (GyHKUMOHATBHON
IPaMOTHOCTH M  COLMAJIBHOM KOMIIETEHLMH OOyYaroIIMXCAd; CIHOCOOHOCTH
oOyuaroumxcs UCII0JIB30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MUPOBO33pDEHUYECKME 3HAHUS U  yHUBEpCAIbHbIE yueOHble JIEHCTBUS B
II03HABATEIbHOU U COLMAIIBHOUN IIPAKTHUKE.

B pesynprare wu3ydeHus OWONOTHMM HA YPOBHE CpEAHETO OOMIEeTo
oOpazoBanus y oOyvaromierocs OyayT cGhOpPMHPOBAaHBI TO3HABATEILHBIC
yHUBEpCalbHbIe yUeOHbIE AEUCTBUS, KOMMYHUKATUBHbIC YHUBEPCAIbHBIE YUCOHbIE
NEUCTBUS, PETYJISATUBHBIC YHHBEPCAIbHBIE YydYeOHBIC JCUCTBHUS, COBMECTHAs
NESATETHLHOCTD.

MeranpenMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHETO OOIIero
0o0pa30BaHus JTOJKHBI OTPAXKATh:

OBaaneHue YHHUBEpPCAJIbHBIMH yueOHBIMU MO3HABATEIbHBIMHU
AeCTBUSIMM:

1) 6a30Bble JJoruvyeckKue aeMcTBUs:

CaMOCTOATENLHO  (QOpPMYJNIHMpPOBATH W aAKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh NP OCBOCHWM 3HAHWA TPHUEMBI JIOTUYECKOTO MBITUICHUS
(amanu3a, cCMHTE3a, CpaBHEHMSI, Ki1acCH(pUKaIUU, 0000IIEeHHS ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TMOHATUN (BBIIETATh UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH
CBSI3M C JIPYTUMH TTOHSATHSIMH);

OTIPENENSITh TEIN JeATEIBbHOCTH, 3a7aBas TapaMeTpbl W KPUTCPUH UX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTH C TTOCTABICHHBIMHU LIETISIMU;

MCIIOJIb30BaTh OMOJIOTHYECKUE MOHATHUS AJi1 0ObSICHEHUSI ()aKTOB U SIBIICHUMN
YKUBOU IIPUPOJBI,

CTPOUTH JIOTHUECKHE PACCYXICHUS (MHIYKTUBHBIC, JICAYKTHUBHBIC, TIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUUS B PaCcCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MIPUMEHSITh CXEMHO-MO/ICITbHBIE cpenctBa IS TPEICTaBIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a



TAaKK€  NPOTUBOPEUMI  Pa3HOrO0  pOAd,  BBIIBICHHBIX B Pa3JIMYHBIX
MH(GOPMALMOHHBIX HCTOUYHUKAX;

pa3pabaTbiBaTh IUIAH PELICHUS MPOOJIEeMbl C YYETOM aHalIn3a MUMEKUIUXCS
MaTepHUaJIbHBIX U HEMAaTepUaIbHbIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEILHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEACTBUN JAESITENbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHSIX  peaibHOro,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOIO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE e CTBUA:

BJIJI€Th HABBIKAMH Y4EOHO-HUCCIIEA0BATENbCKON U IPOEKTHON JIEATEIbHOCTH,
HaBBIKAMM  pa3pelieHus MpoOiieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY IOMCKY METO/I0B PELIEHUS] TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB IMO3HAHUS;

UCIIOJIB30BaTh pa3MYHbIe BUbl JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HAHMS, €r0 HUHTEpPHpETalHH, MPeoOpa3OBaHUI0 W IMPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX U COL[MAIbHBIX TPOEKTOB;

(GopMUpPOBaTh HAYYHBIM TUI MBIIUIEHUS, BIaJ€Th HAYYHONH TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 33Jaud B 00pa30BATEIbHOU
JEATENbHOCTH U KU3HEHHBIX CUTYaLHSX;

BBISIBJISIT NIPUYMHHO-CIIEACTBEHHBIE CBSI3U U aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelleHUs, HaXOAUTb apryMEHThl IS JI0Ka3aTesibCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOAE€ pELICHHsA 3aJa4yd  pe3yJbTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTyallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYILECTBISATh IEJICHANIPABICHHBIM MOUCK IEpeHoca CPeICTB U CIOCOOOB
JeHCTBUS B IPOPECCUOHAIBHYIO CPELLY;

yMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M TMPAKTHUYECKYIO O00JacTH
KU3HEIEATEIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBbIIBUTaTh HOBBIE MJIEH, MpeAJiaraTb OpUrHHAJIbHBIE MOAXOJbl U PEIlEHus,
CTaBUTh MPOOJIEMBI U 3a/1a4H, IOMYCKAIOIINUE aJbTEPHATUBHBIEC PEIICHUS.

3) padora ¢ uHpopmanmen:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHUKAX MH(pOpMaluu (TeKcTe yueOHOro
nocoOusi, HAay4YHO-TIOMYJIAPHOW JUTEparype, OHOJOTMYECKHX CJIOBapsAX MU
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTE), aHaIU3UPOBATH



HH(OPMAITUIO PA3TMYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTUIECKU OIIEHUBATH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(bopMyIUPOBATh 3aMpPOCHl U MPUMEHATH Pa3IMYHbIE METOJbI MPH IOWUCKE U
otbope Ouonorndeckoi MHMOpMaUKU, HEOOXOIUMOM JJIsl BHIOJHEHUS! YUY€OHBIX
3azay;

MpUOOpETaTh OMNBIT KCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO HCITOJIB30BAHUS PA3IMIHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENTLHO  BBIOMpATh  ONTHUMAIBbHYIO  (GOpMy  TPEICTaBICHUS
Oouosornyeckor nHGopMaruu (cxemsbl, rpaduKy, JUarpaMMbl, TaOJIUIIBI, PUCYHKH
H JIpyroe);

WCIIOJIP30BAaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa TpH paboTe C
Ononornyeckor WHPOpPMANMEH: TPUMEHATh XUMHUYECKHE, (U3UYeCKue W
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOPMYJibl, abOpeBHATypy, HOMEHKIATYpY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CHMBOJWYECKHE  CpEACTBa
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAclO3HaBaHWA M 3amUThl  WH)OpMaIuwy,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€HCTBUAMM:

1) oOmenme:

OCYIIECTBIISATH KOMMYHUKAIIMH BO BCeX cepax >KU3HU, aKTUBHO y4aCTBOBAThH
B JMAJIOTe€ WM TUCKYCCHUU MO CYIIECTBY OOCYyXIaeMoi Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIACHHS OTHOCHUTEIHHO BBIMOJHEHUS IpEaIaracMou
3a/lay, YYUTHIBATh UHTEPECHI U COTJIIACOBAHHOCTH IMO3UIMNA JAPYTHX yYaCTHUKOB
JAajiora Ui JTUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CpeACTBa OOIIEHUS, IMOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHUS KOH(DJIMKTHBIX CHUTYaIlHi,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3JIUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TTOHUMATh
HaMEpEHUs IPYTUX JIOJIEH, MPOSIBISATh YBAKUTEILHOE OTHOILIIEHUE K COOECETHUKY
U B KOPpEKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOKO TOYKY 3PEHHUS C HCIOJIH30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

MOHUMATh M HCIIOJIh30BaTh MPEUMYIINECTBA KOMAHJIHONW W WHIWBHUIYaIbHOU
paboThI MPU PEIICHUH OMOJIOrMYECKON MPoOIeMbl, 000OCHOBBIBATH HEOOXOUMOCTh
MIPUMEHEHUS TPYIOBBIX (DOPM B3aUMOJICHCTBUS NP PEIICHUN yIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbI COBMECTHBIX NEHCTBUM C YUYETOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH Ka)KJ0T0 YjieHa KOJUICKTHBA,;



IPUHUMATh LM COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBaTh MU
KOOPAVMHUPOBATh JEWUCTBUS MO €€ JIOCTMIKEHHIO: COCTaBJISITh IUIAH JEHCTBUM,
pacnpenensiTh poiM € YYETOM MHEHUW YYaCTHUKOB, OOCYXAAaTh pPe3yJbTAaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJA M KAXKIOTO Y4YaCTHHKA KOMaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHMBaTh HWJEW C TO3ULUUU HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISTh IO3UTHBHOE CTPATETMYECKOE IOBEAEHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIUATUBHBIM.

OByaieHUe YHUBEPCAJIbHBIMH PeryJsTHBHBIMH J1eHCTBUSMMU:

1) camoopranuszauus:

UCIOJIb30BaTh OHMOJOTHYECKHE 3HAHUS Ui BBIABICHUS NOpoOJIeM U HX
pEIICHHS B )KM3HEHHBIX U YY€OHBIX CUTYaIUsIX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUM LIE€NIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX U MOCTYIKAX IO OTHOIIECHHUIO K >KMBOM MpPHUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH [MO3HABATENIBHYIO NIE€SITEIbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJja4l B 00pa3oBaTEIbLHOMN
JEATENbHOCTH U dKU3HEHHBIX CUTYaLUSX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIAaH pELIEHUs TpoOJieMbl € y4ETOM
HUMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOYTECHUIA;

JTaBaTh OIIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH Y4EOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieJ1aTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEeIIEHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW SpPYAHMLHMH B
pa3HbIX O00JIaCTAX 3HAHWN, TOCTOSHHO TIOBBIIIATH CBOM OOpa30OBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJE€Th HABBIKAMHM  IIO3HABATENBHOM  peduieKCMH Kak  OCO3HaHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBAHM, MCIOJb30BaTh NPUEMBI pe(IEKCUU JUIsl OLIEHKU CHUTyalud, BbIOOpa
BEPHOT'O PEILIEHUS;

YMETh OILICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHU)KEHHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IPU AaHAIM3E pPE3YJIbTAaTOB
NEATEIbHOCTH;

3) npuHATHE ce0s U APYTUX:

PUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M apryMEHTBl APYTMX IPU AaHAIU3E pPE3YJIbTAaTOB
NESATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYrUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP € O3ULIUU JPYTOro YeJOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaThl OCBOEHHUSI COJIEpXKaHUS Y4yeOHOTO MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOecrleueHue
npoduibHOro  oOydenust  oOydvaromuxcst  Owomoruu. OHHM  BKIIIOYAIOT:
cnenupuyeckue il OMOJIOTUM HAYyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI AEUCTBUH 1O
OCBOCHHIO, UHTEPIIPETAIIMU U MPEOOPa30BAHUIO 3HAHUM, BUBI JACSATEILHOCTH IO
MOJIYYECHHUIO HOBBIX 3HAHUU U MX NMPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBbIX cuTyauusax. [IpenMeTHble pe3ynabTaThl MPEACTABICHBI 110
rojiaM U3y4eHusl.

[IpenmeTHble pe3ysbTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10
Kjlacce NOKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU ECTECTBEHHO-HAYYHON KapTUHBI MHpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pElIeHHH TpolJieM  PpalMoHAIBHOTO
MIPUPOJIOTIOIB30BAHUS, O BKJIaJE€ POCCUMUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMO0JIOTHH;

BJIQJICHHE CHCTEMOW OHOJIOTMUECKMX 3HaHWM, KOTOpas BKIIIOYAET:
OCHOBOMOJIaralIure OHOJIOTUYECKUEe TEPMUHBI U TOHATUS (KU3Hb, KJIETKa,
OpraHu3M, MeTaboIn3M, TOMEOCTa3, CaMOPETYJISIHSA, CaMOBOCIPOU3BEIACHUE,
HACJIEICTBEHHOCTh, M3MEHUYUBOCTh, POCT M PAa3BHUTHE), OUOJOTHYECKHUE TECOPHUHU
(xknerounas teopus T. [lIBanua, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopust
HacnencTBeHHocT T. Moprana), yuyenus (H. WM. BaBunoBa — o 1eHTpax
MHOrooOpa3usi ¥ TMPOUCXOXKJACHUS  KYJIbTYpHBIX  pPACTEHUM),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TMOKOJIEHUS, PACIICIIIICHUSI, YACTOThI TaMeT,
HE3aBUCHUMOro HacienoBaHuss [. MeHaens, TroMOJOTMYECKUX PSAJOB B
HacJIeACTBEHHOU U3MCHYUBOCTHU H. . Baswuiona), IIPUHLIUIIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAMHU HAYyYHOI'O TMO3HAHMs, HUCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEPEHHE,
HaOJII0/ICHHE, DKCIIEPUMEHT);



YMEHHE BBIACIATh CYUIECTBEHHbIE MPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHUCIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOSHHS OPTAaHOB U CHCTEM
OpraHOB pAaCTE€HUM, >KUBOTHBIX, YEJIOBEKa, MPOLECCOB KUZHEIEATEIbHOCTH,
IPOTEKAIOIIUX B OpraHM3Max PacTEHUH, )KUBOTHBIX U Y€JIOBEKa, OMOJIOrMYECKUX
MPOLIECCOB: 0OMeHa BelIecTB (MEeTadoIM3M), MpPEeBpaICHUsI YHEPTUU, OPOKEHHUS,
aBTOTPO(HOIO U reTepoTpoPHOro TUIMOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3a,
MUTO3a, MEH03a, TaMeTOreHe3a, SMOPUOTeHe3a, MOCTIMOPUOHATILHOTO PAa3BUTHS,
pa3MHOXKEHUS,  WHIUBUAYAJIbHOIO  pa3BUTHs ~ opraHu3smMa  (OHTOTEHE3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOI'O0 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXKIy OpraHOMJaMH KIETKH U HX
GYHKIUSIME, CTPOEHHEM KIETOK pPAa3HBIX TKaHe W UX (YHKIUAMH, MEXKIY
OpraHaMd M CHCTEMaMU OpIraHOB y pPAaCTeHUMH, >KUBOTHBIX M 4YEJIOBEKa U HX
GyHKUHUSIMHE, MEXIY CHUCTEMaMHU OpPraHOB M WX (PYHKIUSMHU, MEXKAY ITalaMmu
oOMeHa BeIIeCTB, dTallaMi KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKJIOB OPTraHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTUNOM U (EHOTUIIOM, (PEHOTHUIIOM M
dakTopamu cpenibl OOUTaHUS;

YMEHHUE BBISBIATh OTIMYUTENbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX M YEIOBEKa,

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aPIyMEHThI, OHOJIOTMYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY JUIsl JJOKa3aTeJIbCTBAa POJACTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT,

YMEHHE perrath OMOIOTUYECKUE 3a]]a4H, BBISIBISATH IPUUUHHO-CIIEICTBEHHBIC
CBSI3M MEX/Iy UCCIIEyeMbIMH OMOIOTUYECKUMU TPOIIECCAMH U SBIICHUSIMHU, JI€aTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHHU IOJIYY€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE U TPAKTUYECKUE pabOThI, COONIIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYTI0BAHUEM;

YMEHHE BBIJBUTATh TUIOTE3bl, MPOBEPATH WX OKCIEPUMEHTAIbHBIMU
cpeacTBamMu, (QOpMyJIupys Ledb HCCIEAOBAHUSA, aHAIM3UPOBATH MOJYyUYEHHBIE
pE3yNbTaThl U I€NIaTh BHIBObL;

YMEHHME Y4YacTBOBaTh B y4E€OHO-HCCIIEIOBATEIbCKON paboTe 1Mo OHoJoruw,
9KOJIOTUA YW MEJUIIMHE, MPOBOJUMON Ha 0a3e HIKOJIBHBIX HAyYHBIX OOIIECTB, H
nyOJIMYHO  TOPEACTAaBIATH  MOJYYEHHBbIE  pe3yJbTaThl HAa  YYEHHMUYECKUX

KOH(EPEHITUAX;
yMEHHE OIICHUBATh JTUYECKHE aCMEKThl COBPEMEHHBIX HCCICIOBAHUN B
obmacth  OWONMOTMM W MEIWIHUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE

OIUTOIOTBOPEHHUE, HAMPABIEHHOE M3MEHEHHE T€HOMa M CO3/laHWE TPAHCTEHHBIX
OpraHU3MOB);



yMEHHUE OCYIIECTBIISATh OCO3HAHHBINM BHIOOp Oynymier mnpodeccruoHambHOMI
JeSATEILHOCTH B 00JacTH OUOJIOTUU, MEAMIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO034MCTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIrayOJasTh MO3HABATEIbHBIN
MHTEPEC, HAIIPaBJIEHHbI HA OCO3HAHHBIM BBIOOP COOTBETCTBYIOLIEH MpOQeccuu u
OpOAODKEHHE  OWOJIOTMYECKOr0  00pa3oBaHUS B OpraHM3alUsIX CpPEIHEro
po(ecCUOHANBLHOTO U BBICIIETO 00pa30BaHUSI.

[IpenmeTHbIe pe3ysbTaThl OCBOEHUA ydyeOHOro mpenmera «buonorus» B 11
Kjlacce JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa, B MO3HAHWU 3aKOHOB MPUPOJABI M PEIICHUH HKOJIOTHYECKUX
npoOJeM YelOBEYeCTBa, a TAakK€ B PEIIEHHMH BONPOCOB PalMOHAIBHOIO
IPUPOIOTIOIB30BaHUS, U B (POPMUPOBAHUM LIEHHOCTHOI'O OTHOIIEHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUUCKUX U 3apyOCKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTUH;

YMEHHUE BIAJIETh CHUCTEMOW OHOJOTMYECKHX 3HAHUM, KOTOpas BKJIKOYAET
ONpEAeNeHUs] U TOHHMAaHHWE CYUIHOCTHM OCHOBOIIOJIAralomnuX OHOJIOTMYECKUX
TEPMUHOB M TMOHATHM (BHJ, 3KOCHCTeMa, Ouocdepa), OHMOJIOrHUYECKHE TEOPUU
(aBomonronHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepuoBa — 0 myTsX U HamnpaBJIeHUsX 3Bosronuu, B.1. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHYeckoro paBHoBecus JIx. Xapau u B. BaiinOGepra,
3aponeiieBoro cxoacrsa K. M. bapa), npasuna (Munumyma lO. JluOuxa,
HKOJIOTHYECKON MHUpaMuJibl dHEpruu), rumnore3sl (rumore3a «mupa PHK» V.
['unGepra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAaMM  HAyYHOTO  IO3HAHUA,
HCIOJIb3yeMbIMHU B OMOJOTHYECKUX MCCIIEIOBAHUAX KUBBIX 0OBEKTOB M IKOCUCTEM
(omucaHue, U3MepeHue, HaOIoJeHre, HPKCIEPUMEHT), CIIOCOOaMH BBISIBICHUS U
OLICHKM aHTPOIIOT€HHBIX U3MEHEHUI B PUPO/IE;

YMEHHE BBIICNIATh CYIIECTBEHHbIE NPU3HAKU: BHUJOB, OHOT€OIEHO30B,
HPKOCUCTEM U Ouochepsl, CTAOMIM3UPYIOIIETO, JBIKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, AJIONaTPUYECKOTO u CUMIIATPUYECKOTO
BUJI000pa30BaHus, BIUSHUS JBMXKYLIUX CHJI SBOJIFOLMU HA T€HO(OH] MOIMYJISIUH,
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB K Ccpejie OOUTaHMsI, YepeJOBaHMs HalpaBICHUM
HBOJIIOIUH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUH B IKOCHCTEMAX;

YMEHUE YyCTaHaBJIMBAaTh B3aMMOCBA3M MEXAY MpOIECCAaMU 3BOJIOLUH,
JBIKYIIMMHM CHJIAaMU AHTPOIIOT€HE3a, KOMIOHEHTAMHM Pa3JIMYHBIX JKOCUCTEM M
MPUCTIOCOOICHUSAMU K HUM OPTaHU3MOB;

YyMEHUE  BBISIBISITH  OTJIMUMTEIbHBIE  MPU3HAKM  KUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHUJIOB K cpefie OOUTaHUs, aOMOTHYECKMX U OMOTHYECKUX



KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBs3€il  OpraHM3MOB B  COOOIIECTBaXx,
AaHTPONOT'€HHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY ISl JOKa3aTebCTBA POJACTBA OPTaHU3MOB Pa3HBIX
CHUCTEMaTUYEeCKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpe/ibl OOUTaHUsl, AMHCTBA
YeJI0OBEYECKUX pac, HEOOXOAMMOCTH COXpPaHEHHs MHOrooOpazus BHUAOB HU
HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUS MTPUPOJIBI M YEIOBEUYECTBA,

YMEHHE periaTb OMOJIOTUYECKUE 3a]]a4H, BBISIBISATH IPUYUHHO-CIIEICTBEHHBIC
CBSI3U MEXJ1y UCCIIEyeMbIMH OMOJIOTUYECKUMU MPOLIECCAMHU U SBJICHUSIMHU, JI€1aTh
BBIBO/IbI U TPOTHO3bI HA OCHOBAHMM IOJIyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHE padoThl, COONIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJBUTaTh TUIIOTE3bl, MPOBEPATh HX HSKCIEPUMEHTAJIbHBIMU
cpeacTBamMH, (QOpMyJIupys Ledb HCCIEAOBAHUSA, AHAIM3UPOBATH IOJYyUYEHHBIE
pe3yNbTaThl U AETaTh BBIBOJIBL;

YMEHHE Y4YacTBOBaTh B y4E€OHO-HCCIIEIOBATENbCKON paboTe Mo OHoJIoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAayYHBIX OOIIECTB, U
nyOJIMYHO  NOPEACTAaBIATh  MOJIYYEHHbIE  Pe3yJbTaThl HAa  YYEHMUYECKUX
KOH(epeHIusX;

YMEHHE OLIEHWBATh TUTIOTE3bl U TEOPHH O MPOUCXOKICHUH KU3HU, YETOBEKa
U YEeJOBEUYECKUX pac, O MPHUUMHAX, MOCIEACTBUIX M CIOCO0aX MpPeaOTBpAICHUS
ri100aabHbIX K3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynymied mnpodeccruoHambHOM
JESITENIbHOCTH B 00J1aCTH OMOJIOTHH, KOJIOTUH, IPUPOIOTIOIH30BAHMS, METUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3AHCTBA, IMHUIIEBOU
IPOMBIIIIEHHOCTH, YIJIyOJIATh I103HABATEIbHBIM MHTEPEC, HANpPaABICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYyIOIIEW mpodeccun U MPOJIOIDKEHHE
OMOJOrMYECKOro 00pa3oBaHUsl B OpPraHU3alUsAX CPEIHEro Mpo(PEecCHOHATBHOIO U
BBICIIIET0 0Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Konrtpoabnsie | IIpakrnyeckn
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI e padoThblI pecypebi
1 buonorus kak Hayka 1
2 JKuBble cucTeMbI U UX U3yUYEHUE
3 buonorus knetku 0.5
4 XHUMHYECKask OpraHu3anus KIETKU 10 1
5 Crpoenne U QyHKIUH KICTKH 8 2
6 OOMeH BelecTB U MPEBpaIlleHUE SJHEPTUU B 9 |
KJIETKE
7 Hacnencreennas undopmanus u 9 0.5
peanu3anus €€ B KIETKE '
JKu3HEeHHBIN HHUKIT KISTKH 6 1
9 Crpoenne U QyHKIUH OPTaHU3MOB 17 1.5
10 Pa3sMHOkeHHE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTHKa — HayKa O HACJIEACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEJACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUNUBOCTH 6 1
14 I'eneTtuka yenoseka 3 0.5
15 Cenexuusi OpraHnu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OUOIOTHUs 4




17

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeEM (undposbie)
Ne i/m Konrpoabnsbie | IlpakTnyeckn
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI e padoThbl
pecypcsbl
| 3apoKIEHUE U Pa3BUTHUE 3BOIIOLMOHHBIX 4
npeCcTaBiIeHU B ONOIOTHH
2 MuxkposBonronus U €€ pe3ybTaThl 14 2
Makpo3BoJIIOLIUS U €€ pe3yIbTaThl 6
[IpoucxoxaeHue u pa3BUTHE )KU3HU Ha
4 15 1.5
3emie
5 [IpoucxoxaeHue yeaoBeKa — aHTPOIIOTEHES 10 1
DKOJI0rusl — HayKa O B3aUMOOTHOILIEHUX
6 OpPraHU3MOB U HAIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarolleu cpeaou
7 OpraHu3Mebl U cpesia OOUTaHUS 1.5
DKOJIOTHS BUJOB U MOITYJISUN 0.5
DKOoJ0THUs COOOIIECTB. DKOJIOTHYECKUE
9 12 0.5
CUCTEMBbI
10 Bbuocdepa — rmobanbpHast SKocucTeMa
11 YenoBek U OKpyKarolas cpeaa
12 Pe3epBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IINIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo yacos

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHyeckne
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHBbIE
muppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

buonorus kak KOMIJICKCHAsE HayKa U Kak
4acTh COBPEMEHHOTO 00IIeCTBa

JKuBbIe CUCTEMEBI U X CBOMCTBA

ypOBHCBaﬂ OpraHu3anusa )KUBbIX CUCTCM

WcTtopust OTKpBITHS U U3YUEHUS KIIETKH.
Kinerounas Teopus

Meroasl MOJIEKYJIIPHON U KJIETOYHON
ouonoruu. [Ipaktrueckas padora
«3yuenue MeTo10B KJIETOYHOU OMOJIOTUI
(xpomatorpadusi, anexrpodopes,
nuddepennmanbaoe eHTpUGyTrupoBaHue,
[T1IP)»

0.5

XHUMHUYECKUN COCTAB KJIETKHA

MI/IHepaJ'IBHLIC BCIICCTBA KIICTKH, UX
Ouoyiorunyeckas POJib

OpFaHI/IquKI/IC BCIICCTBA KJIICTKH — OeJIKHU.

JlaboparopHas pabota «O6HapykeHue
OENKOB C TTOMOIIIBIO Ka4eCTBEHHBIX
peaxkuun»

0.5

CgoiicTBa, kinaccupukanus u QyHKIIHHA
OeNKoB




OpFaHI/I‘IeCKI/Ie BE€IICCTBA KIICTKH —

10
YTJIEBOJBI

1 Opranuyueckue BEeIecTBa KIETKH —

JIUTTHTBI
Hyxnennossie kucnotsl. JIHK u PHK.

12 JlaboparopHas pabora «ccrnenoBanue 0.5
HYKJIEMHOBBIX KUCJIOT, BBIJICJIEHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY

13 Crtpoenue u pyukiun ATO. [Ipyrue
nykieosunrpudochars (HTD)

14 Cexsenuponanue JTHK. MeTo b
T€HOMUKHU, TPAHCKPUIITOMUKHU, TPOTEOMUKH

15 Mertoap! CTPYKTYpHO# OHOI0THI

16 Tunel knerok. [IpokapuoTndeckas KiieTka
CrpoeHne 3yKapuoTHYECKOM KIIETKH.

17 [IpakTuueckas padbora «M3yueHue cBONCTB 0.5
KJICTOYHON MEeMOpaHbI»

18 IToBepXHOCTHBIN anmnapar KIeTKU
OpnHoMeMOpaHHbIE OPraHOUIbI KJIETKH.

19 [Ipaktrueckas padota «M3ydeHue 0.5
JBUKEHUS LIUTOILIa3Mbl B PACTUTEIIbHBIX
KJIETKaX»

[ToxyaBTOHOMHBIE OPraHOU]IbI KIETKHU:

20 MUTOXOHJIpUH, MaacTu sl JlabopaTtopHas 0.5
pabora «HMccnenoBanue mia3Monusa u '
JIEIIa3MOJIN3a B PACTUTENbHBIX KIETKAX»

21 HemeMmOpanHbie opraHou/Ibl KIETKU




22

Crtpoenue u GyHKIIUHU sIpa

23

CpaBHuTENIbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«HSyLIeHI/IC CTPOCHUSA KIICTOK pa3JIMYHBIX
OpPraHu3MOB»

0.5

24

AccuMuisiys U JUCCUMUIISILIUS — JIBE
CTOpOHBI MeTabou3Ma. Turbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3ydyeHne KaTaIuTH4ECKOM aKTUBHOCTH
(hepMeHTOB (Ha MpUMepe aMUIIas3bl WK
KaTasasbl)»

25

DepMEHTaTUBHBIN XapaKTep peaklui
KJIETOYHOro MeTabonusma. JlaboparopHas
pabota «M3y4yeHnue GpepMeHTaTHBHOTO
paclLIerIeHusl IEPOKCUIa BOJIOPO/a B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKaX»

0.5

26

benku-akTuBaTOpHI U OCIKU-UHTUOUTOPHI

27

ABTOTpOQHBIN THIT 0OOMEHA BEIIECTB

28

dotocunTes

29

XemocuHntes. JJaboparopnast pabora
«CpaBHeHHE poLeccoB (POTOCUHTE3A U
XEMOCHHTE3a»

0.5

30

AHa3poOHbIe opraHu3Mbl. Buibl OposkeHusl.
JlaboparopHast pabora «CpaBHEHHE
TIPOIIECCOB OPOKECHHUSI M TBIXaHUS

31

AdpOoOHBIE OPTaHU3MBIL. DTaIbI
JHEPreTHYecKoro ooMeHa

32

DHeprus MeMOpPaHHOTO TpaiueHTa




npotoHoB. CunaTe3 AT®: pabota
npoToHHON AT®-cuHTa3bI

33 Peakuuu MaTpuyHOro cCHHTE3a
34 Tpanckpunius — matpuusbliii cuare3 PHK
35 Tpancnsauus u e€ Tansl
16 Koauposanue amuHokuciot. Poib
prubocoM B OMOCHHTE3E OerKa
37 Opranu3zaius reHoOMa y IpOKapuoT U
3YKapuoT
18 MouekynsipHble MEXaHU3MBbI SKCIIPECCUU
T€HOB y 3yKapHOT
Bupycel — HeksieTouHble (GOPMBI KU3HH U
39 obnuratHele napa3uThl. [IpakTHueckas 0.5
pabota «Co3aHue MoJeNIu BUPYCa»
40 BupycHble 3a0051eBaHus YelloBeKa,
XKHUBOTHBIX, PACTCHUN
41 HanorexHomornu B OMOJIOrMH U MEIUIINHE
42 JKu3HeHHBIN TUKIT KIETKHA
43 Matpuunsiii cuntes JJHK
Xpomocomsl. JlTaboparopnas pabota
44 «M3yyeHne XxpoMoCcOM Ha TOTOBBIX 0.5
MHUKpOIIpernaparax»
45 Jlenenue KJIeTKH — MHTO3
Tunel knerok. KapuokuHes v IUTOKHHES.
46 JlabopaTtopHas pabota «Habmronenune 0.5

MHTO3a B KJICTKaX KOHYMKa KOPCIIKa JTyKa
(Ha TOTOBBIX MUKpOITpENapaTax)»




47

PCFYJ'IHHI/IX KU3HECHHOI'O IMKJIa KJICTOK

48 Opranusm Kak eMHOE 11EJI0€

49 Txanu pacrenwuii. JlaboparopHas padora 0.5
«3ydyeHue TkaHel pacTCHUIN '
TkaHu )KMBOTHBIX M YEJIOBEKA.

50 JlaGopatopHas pabota «/3yueHue TkaHeH 0.5
KUBOTHBIX»
Opransl. Cuctemsl opraHoB. JlaboparopHas

51 pabora «/3yueHne opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Onopa Tena opraHu3MoB

53 JIBuKeHne OpraHu3MOB

54 IIuranue opranusMoB

55 IInTanne MO3BOHOYHBIX KUBOTHBIX.
[InmeBapurenbHas cucTeMa 4eaoBeKa

56 JIpIxaHue opraHu3MoB

57 JIpIxaHue M03BOHOYHBIX )KMBOTHBIX U
YyesioBeKa

58 TpaHcnopT BelecTB y OpraHu3MoB

59 KpoBeHocHas cuctema o3BOHOYHBIX
KUBOTHBIX U 4EJIOBEKA

60 Brinenenne y opraHu3mMoB

61 3aiuTa y OpraHu3MoB

62 HNMMmyHHas cucTema 4enoBeKa

63 Pa3znpaxxumMocTs u peryisiuus y

OpraHnu3MoOB




['ymopanbHas peryssuus U SHAOKpUHHAs

o4 CUCTEMa KUBOTHBIX U YEJIOBEKa

65 @OpMBI pa3MHOKEHHUSI OPraHU3MOB

66 [TonoBoe pazMHOKEHNE

67 Meiio3
I'ameTorenes. O6pazoBaHue U pa3BUTHE

68 MOJIOBBIX KJIETOK. JlaboparopHas padoTa 0.5
«M3yueHue cTpoeHUs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIIpenapaTax»

69 WupuBuayanpHOE pa3BUTHE OPTaHU3MOB —
OHTOTEHE3

70 3akiajKa OpraHoB M TKaHEH U3
3apO/IBIIIEBHIX JIUCTKOB
Poct u pa3BuTHE KUBOTHBIX.

71 JlaGoparopHas paboTa «BrisBneHHe 0.5
MIPU3HAKOB CXOJICTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX)
PazMHOXeHHE U pa3BUTHE PACTEHUI.

72 JlaGopartopHas pabota «CTpoeHHe OpraHoB 0.5
Pa3sMHOXKEHHUs BBICHIMX PACTCHUI»

7 HcTopusi cTaHOBIEHUS U Pa3BUTHUS
TeHETUKH KaK HAyK1
OcCHOBHBbIE TIOHATHUS U CUMBOJIbI T€HETHUKH.

74 JlaGopaTtopHas pabota «JIlpo3zoduia kak 0.5
00BEKT T€HETUUECKUX UCCIIETOBAHUID

75 3aKOHOMEPHOCTH HACJICIOBAHMS 0.5

pu3HaKoB. MoHorubpuHOE
ckpenBanue. [IpakTrueckas padbora




"N3ydenne pe3yapTaTOB MOHOTHOPHUIHOTO
CKpenuBaHus y Apo30duinr"

]_II/ITOJ'[OFI/ILICCKI/IG OCHOBBI MOHOFI/I6pI/II[HOFO

76 1
CKpEIIMBAHUS
77 Ananusupytouiee ckpeunuBanue. Hernonnoe 1
JOMUHHUPOBAaHUE
JMruOpuiHoe CKpeuBaHue.
73 [IpakTuyeckas padora «M3ydyeHue 1 0.5
Pe3yIbTaTOB TUTHOPUIHOTO CKPEIIUBAHUS '
y Ipo30(HIIBD)
79 [uTonmornyeckue OCHOBBI JUTUOPUTHOTO 1
CKpELIMBaHUs
80 CuensieHHOE HaclieIOBAaHUE TPU3HAKOB 1
81 XpOMOCOMHas TEOPHSI HACTEACTBEHHOCTH 1
82 ['eneruka nona 1
83 T'eHoTHn Kax 11eJ0CTHASA CUCTEMA 1
%4 I'eHeTnueckuii KOHTPOJIb PA3BUTHS |
pacTeHui, )KUBOTHBIX U YEJIOBEKA
25 MN3MeHUYMBOCTH MPU3HAKOB. Bribl |
U3MEHYUBOCTH
86 MoudukanoHHas U3MEHUYNBOCTh 1
BapuaunonHslii psii 1 BapualiMOHHas
KkpuBasi. JlaboparopHas pabota
%7 «HMccnenoBanne 3aKOHOMEPHOCTEN | 0.5

MOJIU(UKAITIOHHONH U3MEHUUBOCTH.
ITocTpoeHne BapuallMOHHOTO Psifa U
BAPUALIMOHHON KPUBON»




88

I'enoTnnudyeckass H3MEHYUBOCTb.
KoMOunaTHBHAsT N3MEHYUBOCTD

&9

MyTannoHHasi U3MEHYUBOCTb.
[IpakTuueckas padbora «MyTtauuu y
po30(Q Bl (Ha TOTOBBIX
MHUKpOIpenaparax)»

0.5

90

3aKOHOMepHOCTI/I MYTAllMOHHOI'O ITpo1ecca.
ONUreHETUKA U SITUTSHOMHUKA

91

I'enetuka yenoseka. [IpakTuyeckas pabora
«CocTaBieHUe U aHAIU3 POJLOCIOBHOID)

0.5

92

MeTtoasl METUIIMHCKON T'€HETUKHA

93

3HayeHne MEIUIIMHCKON TCHETUKY B
MPEAOTBPAIIEHUHN U JICUCHUH TEHETHICCKUX
3a00JIEBAHUH YETIOBEKA

94

OCHOBHBIE TOHITHS CCJICKIINHU.
JlabopaTopHas pabota «3ydeHue copToB
KYJIbTYPHBIX PACTEHUN U MOPOJ JOMAITHUX
JKHUBOTHBIX»

0.5

95

MeTo1bl CeIeKIIMOHHOM paboTHI.
JlabopaTtopHas pabota «3yueHue MeTo/10B
CEJIEKI[UU PACTECHUIN»

0.5

96

JlocTrKeHMsI CENEKIUU pacTEHUI U
KHUBOTHBIX. [IpakTnueckas padora
«IIpuBuBKa pacTeHHID»

97

CoxpaHeHue, n3y4eHHEe U UCTI0Ib30BaHUE
TE€HETUYECKUX PECYPCOB

98

buoTtexHonorus kak Hayka U OTpacib
npousBojcTBa. [Ipaktuueckas paborta

0.5




«3ydyeHne 00BbEKTOB OMOTEXHOIOT I
99 OcHOBHBIE HAMPABJICHHUS] CHHTETUICCKON |
Oouosorun
100 XpOMOCOMHas U T€HHasl NHXEHEpUs 1
101 Menunuackue OMOTEXHOIOTUU 1
102 PesepsHbiii ypok. [ToBTOopenue, |
000011IeHHEe, CUCTEMATH3aI1s SHAHUH
OBIIEE KOJIMYECTBO YACOB I10 102 135

[NPOT'PAMME




11 KIIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Jara uudposbie
Tema ypoka Kontpoubnsbie | IIpakTnueckmue | H3y4eHH
n/n Bcero paGoTh! paGoTh! a oOpa3oBaTe/ibHbIE
pecypcbl
1 OBommononHas teopust Y. Jlapsuna 1
) JIBUKyIIIMe CUITBI HBOIIOLIUU BUIOB 110 Y. 1
HapBuny
3 bopn0a 3a cyiecTBOBaHME, €CTECTBEHHBII )
U UCKYCCTBEHHBII 0TOOD
4 DopMUPOBAHHE CUHTETUYECKON TEOPHH )
3BOJIIOLIMH
5 OTalbl 3BOIOIIMOHHOTO Mpoliecca: 1
MUKPO3BOIIOLMS U MAaKpO3BOJIOLUS
6 [Tomynsiiust — snemMeHTapHasi €IMHULIA 1
IBOJIIOLIUN
3aKOH reHeTUYECKOTo paBHOBecHs J[xk.
7 Xapau, B. Baiin6epra. JlaboparopHas 1 0.5
pabota «BbIsSiBJICHHE U3MEHUYUBOCTH Y '
oco0eil 0JTHOro BUIa»
8 DneMeHTapHbIe GaKTOPHI IBOTIOIUN 1
9 OddexT ocHoBatens. dpdext I
OyTBUTOUYHOTO TOPJIBILIKA
10 Murpanuu. U301y nomyisanuin: 1
reorpaduueckas, OnojoruyecKkas
11 EctecTBeHHbI 0TOOp — HaNpaBIIsIOMUI 1




(bakTop PBOIIOIIHU

12

[TonoBoii oT60p

13

[IpucnocobaeHHOCTh OPTaHU3MOB KaK
pe3yJIbTaT MUKPOIBOJTIOIIHH.
JlabopaTtopHnas pabora «13yuenue
apoMop(}030B U HANOANATITAIIUH Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! mpuCIOCOOIEHUH Y OpraHU3MOB:

Mopdosoruueckue, Hu3noI0ruueckue,
OMOXUMUYECKHUE, ITIOBEICHUECKHUE.
JlaGopatophas pabota «IIpucnocoGnenus
OpPTraHU3MOB U UX OTHOCUTEIIbHAs
1EJIECO00PA3HOCTHY

0.5

15

Bup, ero kxpurepuu u cTpykTypa.
JlaGopatopHas pabota «CpaBHEHUE BHJIOB
110 MOP(OJIOTHUECKOMY KPUTEPHUIO»

0.5

16

CtpykTypa BUaa

17

BunoobpazoBanue kak pe3yabTaT
MUKPOIBOJFOIIH

18

CBs3b MHKPO3BOJIIOIWHU WU SITHUACMHUOJIOTUN

19

Makpossomtonus. [laneonronornyeckue
METO/BbI U3YYEHUS HBOJIFOLUU

20

buoreorpaguuecknue MeTo1bl U3y4EHUS
IBOJIIOLIUH

21

OMOPHOIOTHYECKHE U CPABHUTEIHHO-
MOp(hOoIOruyecKre METOIbl U3YUCHUS
SBOJTIOINH

22

MonekynapHO-TeHETUYECKHUE,




OMOXHMUYECKHE U MaTEMAaTHUYECKHE
METOJBbI U3YUYCHUS SBOJTIOINHN

23 OO611re 3aKOHOMEPHOCTH BOJIIOLIMH

24 AnanrtuBHas panuanus. HepaBHOMepHOCTH
TEMIIOB BOJIOLUU

25 Hayunble rUnOTe35I MPOUCXOKIACHUS
JKU3HU Ha 3emie

26 JloHay4HbIe peACTaBICHUS O 3aPOXKICHUU
KU3ZHU

7 OCHOBHBIE 3Tarbl HEOPTAHUYECKON
IBOJTIOLIMH

28 ['unoTesbl 3apokIeHUs KU3HU
Ucrtopus 3emiin 1 MeToAbl €€ N3yUYEHUsI.

29 JlaGopatopHas pabota «3yuenue u 0.5
ONMCaHUE UCKOIMAEMBIX OCTATKOB JIPEBHUX '
OpraHU3MOB)

30 HauanbHble 3Tansl OpraHnyecKou
HBOJIIOLIUU

31 OBOJTIOLMS DYKAPUOT
OCHOBHBIE Tarbl YBOJTIOIUN

1 pactutensHOTO MUpa. [IpakTHdeckas 0.5
pabota «3yueHue ocoOeHHOCTEH ’
CTPOEHHS PaCTEHHI pa3HbIX OTIEIOB»

1 OCHOBHBIE 3Tarbl YBOJIOIUN KUBOTHOTO
MuUpa

34 OBoronus )KUBOTHBIX. [IpakTnueckas 0.5

pabota «M3yueHne ocoOCHHOCTEMN




CTPOCHUS ITIO3BOHOYHBIX JKUBOTHBIX»

PazButue xu3Hu Ha 3eMIie 1o Ipam U

35 1
nepuoiam

36 MaccoBblie BEIMUPaHUSI — HKOJIOTHYECKUE 1
KPHU3UCHI MPOIILIIOTO

37 CoBpeMEHHbIN HKOJTOTUYECKUN KPU3HUC, €TO 1
0COOEHHOCTH

18 CoBpemeHHasl cucTeMa OpraHuYecKoro 1
Mupa

19 OCHOBHBIE CUCTEMATUIECKUE TPYIIITHI !
OpraHU3MOB

40 AHTpOIIOJIOTHS — HayKa O 4YeJIOBEKe 1

41 Pa3Butue npencrasnenuii o 1
MIPOUCXOKICHUH YEJIOBEKA
MecTo denoBeka B cCTeMe
oprannyeckoro mupa. JlabopatopHas

42 pabota «M3ydyeHue ocobeHHOCTEN 1 0.5
CTPOEHHUSI CKEJIeTa YEJIOBEKa, CBA3aHHBIX C
MPSIMOXOXKIACHUEM

43 JBr>KyI1liMe CHIIbl aHTPOIIOTeHEe3a 1

44 CooTHomIeHne OHOJIOTHYECKUX U !
COLIMAJIbHBIX (PaKTOPOB B AaHTPOTIOT€HE3E

45 OcHOBHBIE CTa/IUN aHTPONIOI'€HE3a 1

46 [Taneorenerrka U nmajeOreHOMHKA 1

47 DBOJTIOLIMS COBPEMEHHOTO YEJIOBEKA 1

48 Yenoseueckue pacel. [Ipaktnueckas 1 0.5

pabota «/3ydyeHne 3KOJIOrHuecKux




aJanTaluil 4eJIoBEKa

MG)KIII/ICHI/IHJH/IHapHBIG METOAbI

49 1
AQHTPONOJIOTUN

50 3apoKaEHUE U Pa3BUTUE 3KOJIOTUU 1
Mertonp! skonoruu. JlaboparopHas pabota

51 «3y4eHne METOI0B HKOJIOTHYECKUX 1 0.5
UCCIIEIOBAHUI

5 3Ha4yeHue 3KOJIOIMYECKUX 3HAaHUN AJIs1 1
yesnoBeKa

53 Okonorudeckue GpakTopsl 1
AbuoTtnueckue akropsl. CBeT Kak

54 aKoyiornueckuit pakrop. JlabopaTopHas | 0.5
pabora «BblsiBeHue npucnocobieHui '
OpPraHU3MOB K BJIMSIHUIO CBETa»
Abuotnueckue (akropsl. Temneparypa
KaK 9KOJIOTHYECKUH (PaKTop.

55 JlabopaTtopHnast pabota «BoisiBiienue 1 0.5
pUCTOCOOICHNH OPraHU3MOB K BIHSIHUIO
TEMIEPATYPbD»
AbuoTtnueckue pakropsl. BiaaxkHOCTh Kak

56 sKoJyoruueckuii gpaxrop. JlaboparopHas 1 0.5
paboTa «AHAaTOMHUYECKHE OCOOEHHOCTH '
pacTeHUH U3 pa3HbIX MECT OOUTAHUS»

57 Cpenpl 0OuTaHNsI OPraHU3MOB 1

58 buonorunyeckue puTmMbl 1

59 ’KuzneHnnble popMbl OPraHU3MOB 1

60 BuoTtnueckue hakropsl 1




3HaueHne OMOTHYECKAX B3aMMOIEHCTBUI

61 JUJISL CYIIECTBOBAHUS OPraHU3MOB B CpEJie
oOuTaHus

2 DKOJIOTUYECKHE XapaKTEPUCTUKU
MO JISIIIAH
OCHOBHbBIE TIOKA3aTENU MOMYJISALNU:

63 YUCJIEHHOCTb, IJIOTHOCTb, BO3pACTHAS U
M0JIOBAsI CTPYKTypa
OcHOBHBIE TIOKA3aTeNN MOMYJISIIIHN:

64 POK1aEMOCTh, IIPUPOCT, TEMII POCTAa,
CMEPTHOCTH, MUTPALIUN

65 DKoJoruveckasi CTpyKTypa MonyJsiuu

66 JvHamMuKa nomyJisiiuu 1 €€ peryJisiius

67 Kpussie pocTa 4nCIEHHOCTH MOIYJISIUH.
KpuBbie BEKHBaHUS
DKoJioruueckasi HuIa Buja.

68 JlaboparopHnas pabota «IIpucrnocodnenus 0.5
CEeMSH PaCTEHUMN K pacCeICHUIO»

69 Bun xak cucrema nonyJisinuin

70 3aKOHOMEPHOCTH MOBEJCHHS U MUTPaLIAi
YKUBOTHBIX

71 Co00111€CTBO OPraHU3MOB — OHMOIICHO3

72 DKocucrema Kak OTKpbITasi cucTeMa

7 KpyroBopoT BemiecTB 1 NOTOK SHEPTUH B
HKOCUCTEME

74 OcHOBHBIE TTOKA3aTENIN YKOCHUCTEMBI

75 DKOJIOTHYECKUE MUPAMUIBI




76 N3meHeHus: coo0IIECTB — CYKIIECCUH

77 [IpupoHbIE 5KOCUCTEMBI. DKOCUCTEMBI
03ep M peK. DKOCUCTEMBI MOpEl U OKEaHOB

73 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI
TYH/Ip, JIECOB, CTEIEH, ITyCThIHb

79 AHTpPONIOT€HHBIE YKOCUCTEMBI

20 Ypboskocucremsl. [IpakTudeckas padora 0.5
«M3yuenue u onucanue ypoo3KOCUCTEMBD» '
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPTAaHU3MOB B
9KOCHUCTEMAaX
MexaHu3MBbl BO3IEUCTBUS 3arPsI3HEHUN

2 pPa3HBIX TUIIOB Ha CyOOpraHU3MEHHOM,
OpTaHU3MEHHOM, TIOITYJISIIIHOHHOM U
9KOCHCTEMHOM YPOBHSIX

23 buochepa — obmieruranerapaast 06071049Ka
3emn

84 VYuenne B. U. Bepnanckoro o 6uochepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouocdepsl

26 KpyroBopoTs! BemecTs u
OMOTCOXMMHUYCCKHE ITUKITBI

%7 3oHanbHOCTH OUoCchepsl. OCHOBHBIE
OMOMBI CyIIH

88 YcroituuBocTh Guochepsr

89 DKOJOTUYECKHE KPUZUCHI U UX TTPUYUHBI

90 BoszaeiicTBue yenoBeka Ha Ouochepy




AHTpPOINOreHHOE BO3JECHCTBUE HA

o1 PaCTUTENIbHBIN U )KUBOTHBIA MUP 1

92 OxpaHa npupo/sl 1

93 OCHOBHBIC IPUHIIUIIBI YCTOHYUBOTO 1
pa3BUTHA YEJIOBEYECTBA U MPUPOJIBI
PanmonansHOE PUPOIONOIF30BAaHHE H

94 COXpaHEeHHEe OMOJIOTHYECKOTr0o 1
pasHooOpa3ust 3emiu

95 Ofio6memx1e 10 TeMe «MUKPOIBOIIOIHS U 1
e€ pe3yIbTaThD»

96 O6o06menue mo Teme «MaKpOoIBOTIONUS U |
e€ pe3yabTaThD»

97 O6006menue no Teme «IIpoucxoxaenne u 1
pa3BUTHE )XKU3HU HA 3eMIIe»

08 O606menne no Teme «IIpoucxoxaeHue 1
YeJI0BEKa — aHTPOTIOTEHE3)

99 O6o00611eHnE TI0 TeMe «DKOJIOTHS — HayKa O 1
B3aUMOOTHOIICHHSIX OPTaHU3MOB)

100 Oo6o06menue 1o Teme «OpraHu3Msbl ¥ cpena 1
oOuTaHUS

101 O6o61ueHI/ie 0 TeM€E «IDKOJIOTHSI BUIOB U !
TIOTTY JISTITAF

102 O6o06menne no Teme «brocdepa — !
rio0anbHast 5KOCUCTEMAY

OBLIEE KOJIMYECTBO YACOB I10 102 75

[NPOTPAMME







IMPOBEPSIEMBIE HA EI'D 11O BUOJIOI'MU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOTPAMMBI CPEJHETO OBIIEI'O OBPA3OBAHUSA

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOIi 00pa30BaTeJLHOI MPOrPaMMBbI CPeIHET0 00IIIEro
o0pa3zoBaHust

CdopMHUpOBaHHOCTh 3HAHUK O MECT€ U POIH OHOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B hopmMupoBaHUHT COBpPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHHBI MUPA, B TO3HAHUU 3aKOHOB MPUPOJIBI U
pEIIeHNH KMU3HEHHO BaXKHBIX COLUAIBHO-3TUYECKUX, SKOHOMHUYECKHUX,
HKOJIOTHUECKUX MPOOJIEM UEIOBEYECTBA, a TAKXKE B PEIICHUH BOIIPOCOB
paIoHATBHOTO TPUPOIOTIONB30BAHUS, B JOPMUPOBAHUU IIEHHOCTHOTO
OTHOIIIEHHUS K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUUCKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OUOIOTHH

Brnanenne cuctemoil 3HaHMM 00 OCHOBHBIX METOAAX HAyYHOTO
MIO3HAHUS, UCIIOJIB3YEMBIX B OHMOJIOTMYECKUX HCCIEIOBAHHUAX YKHUBBIX
O0BEKTOB M DJKOCHCTEM (ONHCaHHWE, W3MEpEHHEe, NPOBEJCHUE
HaOo/IeHuil); crnmoco0aMu BBISBICHHMS M OLEHKM aHTPOIIOTE€HHBIX
VW3MEHEHUH B MIPUPOJIE.

YMeHue BBIABUTATh TUIOTE3BI, MPOBEPATh MX JKCHEPUMEHTAIbHBIMU
cpeacTBaMu, (OpMYyIHpys IeNlb HCCIEIOBaHUS, aHAJIU3UPOBAThH
HOJTyYEHHBIEC PE3yJIbTAThI U JIeNIaTh BBIBOJIBL.

BrisBiieHHE 3aBHCHMOCTH  MEXIy HCCIEIyeMbIMH BEJINYHHAMM,
00BSICHEHUE MOIYUYEHHBIX PE3yJIbTaTOB U (hOPMYJIUPOBAHHUE BHIBOJIOB C

HCITIOJIb30BAHHUEM HAYYHBIX HOHSITPIf/’I, TeOpI/Iﬁ 1 3aKOHOB

YMeHue BIAAeTh CHCTEMOM OHMOJOrMYECKMX 3HAHHUH, KOTOpas
BKJIIOYAET: OCHOBOINOJIAraloIfe OUOJIOrMYECKUe TEPMUHBI U TOHSTHS
(KM3Hb, KJI€TKa, TKaHb, OpraH, OPraHu3M, BHJ, MOIYJISALKS, SKOCUCTEMA,
OuorieHo3, O6uocdepa; MeTaboOIHM3M, TOMEOCTa3, KICTOUYHBIA UMMYHHUTET,
OuocuHTe3 Oenka, OWOMOIMMEPBI, JTUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCIIPOM3BECHME, HaCJIEJCTBEHHOCTb, WU3MEHYMBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouosnormyeckue Teopuu: kierouHas Tteopuss T. IlIBanna, M.
[lneiinena, P. BupxoBa; KIOHAJIBHO-CENIEKTUBHOTO UMMyHHTera Il
Opnux, .M. MeynnkoBa, XpoMOCOMHasi TEOPHUSI HACIEICTBEHHOCTH T.
Moprana, 3akoH 3apozsimieBoro cxonactsa K. bapa, sBomtonmonHas

teopus Y. JlapBuHA, CHHTETHYECKass TEOPHUS SBOJIOLWHU, TEOPHUS




antpororeHeza Y. Jlapsuna; Teopus OumoreorneHo3a B.H. Cykauépa;
yuenne H.M. BaBunoBa o meHTpax MHOTOOOpa3us M MPOMCXOKICHUS
KyJbTypHbIX pacTeHuid, yuyeHue A.H. CeepuoBa 0 nNyTtax u
HaTpaBIICHUSX dBONIOINH, yaeHue B.1. Bepraanckoro — o 6uochepe);
3aKOHBI (€IUHOO0Opa3Hs MOTOMKOB MEPBOTO MOKOJICHHUS, PACHICTICHUS
MPU3HAKOB, HE3aBUCHUMOTO HacjelAoBaHHWs Tpu3HakoB [. Mennens;
CUEIUICHHOTO HAacJIeI0BaHUs MPU3HAKOB W HapyLIECHUs CUEIUICHUS
reioB T. MopraHa; TOMOJIOTMYECKHX PSIOB B HACJIEICTBEHHOU
m3mMenunBocty H.M. BaBuinoBa; renetmuyeckoro paBHoBecus Jx.
Xapmu u B. BaitnOepra; 3apoasimeBoro cxoxactBa K. bapa;
Oouorenernyeckuii 3akoH J. ['exkens, @. Mrosuiepa);

MPUHIUIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npaBuia (MuauMyMa 1O. JInOGuxa, SKOJOTHYECKONW NMUPaMHUABl YHCEII,
01OMacchl U YJHEPTHUH);

runote3bl (koamepBaTtHod AWM. Omnapwna, nepBUYHOTO OyiaboHa JIXK.

Xonpeiina, mukpocdep C. Dokca, pubdosuma T. Uek)

YMeHnue pemaTtb IMOHUCKOBBIC OHOJIOTHYCCKHUE 3aJa4l, BBIABIIATH
IMPUYIUHHO-CJICACTBCHHBIC CBs3U MCXKIOY HCCIIEAYyEMBbIMU
OMOJIOrHYCCKUMU OGBCKT&MI/I, nponeccaMm W ABJIICHHUAMU; OCJIATbh
BBIBOABI U IIPOTHO3bI HA OCHOBAHUH ITIOJIYUCHHBIX PE3YJILTATOB,

COCTaBJIATh T'CHOTHUIIMYCCKHUEC CXCMbl CKPCIIUMBAHHWA I PAa3HbBIX THUIIOB
HACJICAOBAHUS NPU3HAKOB Yy OPraHU3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DOHCPI'MU B OKOCUCTEMAX (I_[eHI/I IIUTaHWA, ITUIIECBLIC CeTI/I)

YMeHHe yCTaHaBIMBaTh  B3aMMOCBSI3M  MEXAY CTPOCHHEM U
(GYHKIOMSMU: OPraHOWJOB, KIETOK pa3HBIX TKaHEH, OpraHaMu W
CHUCTEeMaMH OpraHOB y pACTCHHH, JKMBOTHBIX M YEJIOBEKa; MEXIY
sTaraMy oOMeHa BEIIECTB; 3TallaMH KJIETOYHOTO ITUKJIA U KU3HEHHBIX
[IUKJIOB OPTaHU3MOB; dTallaMu AMOPHOHAIFHOTO Pa3BUTHSI; TEHOTUTIOM
u (QenotunoMm, ¢eHotunoM U (pakTopamu cpeabl  OOUTaHMS,
IpoLeCCaMU  JBOJIIOIMM;  JBIDKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMITOHEHTaMH Pa3JIMYHBIX 3KOCHCTEM U TPHUCIIOCOOJIICHUSIMH K HHUM

OpraHnu3mMoB

YMeH#ue BBIJIEIATh CYIIeCTBEHHBIC TPU3HAKU:

CTPOEHHUSI BUPYCOB, KJIETOK IPOKAPUOT U FYKAPHUOT; OJTHOKIETOUYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, BUIOB, OMOTEOIIEHO30B, IKOCUCTEM U
Oomocepsl; CTPOCHUS OPraHoB U CHUCTEM OPraHOB PACTCHHIA,
JKUBOTHBIX, YEJIOBEKA; MPOILIECCOB JKU3HEEATEIBHOCTH, IPOTEKAIOLIIX

B OpraHu3Max paCTCHI/Iﬁ, JKHUBOTHBIX H 4YCJIOBCKA, OMOJOTrHYSCKUX




mporeccoB: oOMeHa BemecTB (Merabonu3Mm), uHpOpManuu U
NpeBpaleHHUs SHEPTHH, OpOKEHUsI, aBTOTPO(HOT0 U reTepoTpophHOro
TUIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meilo3a,
raMeTroreHesa, AMOpHOTeHe3a, MNOCTIMOPHOHAIBFHOTO  Pa3BUTHS,
Pa3sMHOXKEHUs, WHAWBUIYAIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTreHe3a),
B3aUMOJICVICTBUSL T'€HOB, TE€TEPO3UCa; JEHWCTBHM HMCKYCCTBEHHOI'O
orbopa, CTaOWIM3MPYIOLIETr0, JBMXKYILEIO M Pa3pbIBAIOIIETO
€CTECTBEHHOT0 O0TOOpa; aJIONaTpPU4YEeCKOr0 M CHUMIATPUUYECKOrO
BUI000Pa30BaHMs; BIMSAHUS IBMOKYIIUX CHJI SBOJIOIUHM Ha TeHO(OH
HOIYJIAUK; HPUCHOCOOJIEHHOCTH OpraHu3MOB K cpejne oOuTaHus,
Yepe/IoBaHMs HAIPABICHUI HBOJIOIUHM;, KPYrOBOPOTa BEIIECTB U

IMOTOKAa S3HCPTHUU B IKOCUCTECMAX

ChopMHPOBAaHHOCT YMEHHS BBIACTATH CYIIECTBEHHBIE IPHU3HAKU
BUPYCOB, KJETOK TIPOKapUOT U DJYKapHUOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, BHJOB, OMOT€OIIEHO30B M IKOCHCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHA BEIIECTB U MPEBPAICHUS SHEPTUU B
KJeTKe, (POTOCHHTE3a, IJIACTUYECKOTO M HHEPreTHUecKoro obOMeHa,
XEMOCHHTE3a, MHTO03a, MeHO03a, OIUIOAOTBOPEHUS, pa3BUTHA U
pPa3MHOKEHUS, UHIMBUIYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
O0pBOBI 3a CylIecCTBOBaHNE, ECTECTBEHHOTO 0TOOPa, BUI00OPa30BaHH,
NPUCHIOCOOICHHOCTH OPraHU3MOB K cpele OOWTaHus, BIHMSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIOT€HHBIX U3MEHEHHUI B 3KOCHUCTEMAax
CBOEW MECTHOCTH, KPYTOBOPOTa BEIECTB W TPEBPALICHUS JHEPTUHU B

ouocdepe

YMmeHune UCIOJIb30BaTh COOTBETCTBYIOIIUE apryMeHTHI,
OMOJIOTNYECKYI0 TEPMUHOJOIMIO M CHMBOJIMKY JUI JOKa3aTeIbCTBa
POJCTBA OPraHMW3MOB Pa3HbIX CUCTEMATUYECKUX TIPYII; B3aHMOCBS3H
OpraHM3MOB U Cpeapl OOWTaHUS; €IWHCTBA YEJIOBEUECKHUX pac;
HE00XOIMMOCTH 3/I0pPOBOT0 00pa3a )KM3HH, COXPAHEHUS Pa3sHOOOpa3Hs
BUJOB M HKOCHUCTEM KakK YCJOBUS COCYLIECTBOBaHMSA IPUPOABI U

YCJIOBCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HHMOPMAILUI0 OHOJOTHYECKOTO
COACPpIKaHNA, HWHTCPHPECTUPOBATE ITHYCCKUC ACIICKTbBI COBPEMCHHBIX
HCCIIeIOBaHUM B OuoJioruu, MEIULIMHE, OHMOTEXHOJIOTUU;
paccMaTpuBaTh TJI00aTbHBIC IKOJIOTUYECKHE POOIIEMBI
COBPEMEHHOCTH, (hOPMHUPOBATH IO OTHOIICHHUIO K HHUM COOCTBEHHYIO
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HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
IO BUOJIOI'UA

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

brnonorns xak HayKa. JKuBnIie ccTeMBI U X HN3YUYCHUC

1.1

CoBpemeHHass Ouonoruss — KOMIUIEKCHAas Hayka. bHOIOTHYecKHE HayKu U
HN3y4aceMbIC HMHU HpO6J’IGMBI. q)}IHI[aMeHTaJ'H)HI)Ie, IMPUKIAAHBIC W ITOMCKOBBIC
HAYYHBIC UCCIIEIOBAaHUS B OMOJIOTHH.

3HavueHne Owonorud B (HOPMHUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ OMonorueil. 3HaueHUE OMOJOTUU B
MPAKTUYECKON JEeSATeIbHOCTH YeJlOBEeKa: MEAUIIMHE, CEIbCKOM XO3SHCTBE,

IIPOMBILUIEHHOCTH, OXpaHe IPUPOIBI

1.2

JKuBble cucTemBbl Kak mpeaMeT u3ydeHus Ouonoruu. CBOMCTBA KUBBIX CHUCTEM:
€MHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEIOCTHOCTh, CJIOKHOCTh U
YIOPSAAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOpraHu3aIus,
CaMOBOCIIPOM3BEICHUE, PA3/IPAXKUMOCTh, U3BMEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHU3alMM >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAaHEBBIMH,
OpraHU3MEHHBIMH, MOIYJISAIUOHHO-BUI0BOM, 3KOCHUCTEMHBIN
(buoreonienoTnueckuii), OmocdepHsiid. [Iporeccrl, MPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbBIE TPU3HAKH KHUBOTO. JKU3HB Kak ¢opMa CYIIECTBOBAHHS

MaTepuun

1.3

Metoapel Ouonoruueckor Hayku. HaOmronenue, u3MepeHHE, 3KCIEPUMEHT,
cucreMarusanus, MeraaHanu3. lloHsaTtue o 3aBUCMMOM UM HE3aBUCUMOWU
nepemeHHoM. [lnmanupoBanue skcnepumenTa. [locTaHOBKAa M mpoBepKa TMIOTES.
HyneBast rumore3a. [lonstue BBHIOOpKM u €€ pocToBepHOCTh. Pas3bpoc B
Ouonorndeckux JaHHbIX. OIllEHKa JOCTOBEPHOCTH HOJYYEHHBIX PE3yJIbTaTOB.
IIpnuuHBl MCKa)KEHMsI pe3yJbTAaTOB JKCIEepUMeHTa. lIoHATHE CTaTHCTHYECKOro

TECTa

Kietka xak Ononorunyeckas CUCTEMA

2.1

Knerka — cTpykTypHO-(yHKIMOHAIbHASL €UHULIA >KUBOrO. VIcTOpHs OTKpBITHA
kinetku. PaGotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[neiinen, P. BupxoB). OCHOBHBIE IOJIOXKEHUSI COBPEMEHHOM KJIETOYHOM TEOPHH.
MeTobl MOJIEKYJISIPHOHM M KJIETOYHOW OMOJIOTHH: MHUKPOCKOIIUS, XpOMaTorpadus,
anekTpodopes, METOL MEYEHBIX aTOMOB, muddepeHraibHoe

eHTpU(yTHPOBaHNE, KYJIbTUBUPOBAHNE KIIETOK

2.2

XUMHUYECKANA COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMHUKPO3JIEMEHThI. Bona u

e€ poiib KaK PAcTBOPHTENS, PEareHra, y4yacThe B CTPYKTYPHUPOBAHUU KIIETKH,




Terioperynauud. MuHepaabHble BelecTBa KIETKH, UX OHOJIOTHYEecKash poJib.
Poip KaTHOHOB M aHMOHOB B KJIETKE.

buonornueckue mnonumepbl. benku. AMUHOKHCIOTHBIH cOCTaB  OEJIKOB.
Crpykrypbl OeskoBOoM Mouiekyibl. IlepBuuHas cTpykTypa Oenka, NeNTHAHAs
CBsI3b. BTOpuuHas, TpeTHuHas, uYeTBEpTUYHAs CTPYKTyphl. JleHaryparus.
CaoiicTBa 6enkoB. Kinaccuduxarnus 0enkon. buonornueckue GpyHkunu 6enKoB.
VYrneBoabl. MoHoOcaxapuibl, JUCAaXapuabl, OJUTOCAXapUAbl W MOJIHUCAXAPUIBIL.
O6mmii maH CTpoeHUusT W (PU3MKO-XUMHUYECKHE CBOWCTBAa  YTJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlumuaer. TmapodunsHO-THIpPOGOOHBIE CcBoOMcTBA. Kitaccudukamus JHAMHAIOB.
Tpurnuuepuasi, ¢GhochoUnuabl, BOCKH, CTEpOUbl. buonornyeckue QyHKIHMH
munuaoB. O0mue cBolcTBa OMOIOTUYECKUX MEMOpAH — TEKy4eCTh, CIOCOOHOCTh
K CaM03aMBbIKaHHIO, TOTYITPOHUIIAEMOCTb.

HyxneunoBbie kuciorsl. JHK u PHK. CrpoeHue HYKIEHHOBBIX KHUCIOT.
Hyxneotuapl. [puamun xkomminementaproctu. [lpasuno Yapradda. Ctpykrypa
JAHK — nBoitnas cnupanib. Mectonaxoxxaenue u ouonorndeckue ¢pynkuuu JJHK.
Bunst PHK. ®ynkiun PHK B knetke.

Crpoenune wmoinekynsl AT®. Makpospruueckue cBs3u B Mosekyine ATO.
buonorunueckue ¢pynkunu AT®. BoccTanoBiieHHbIE TIEPEHOCUNKH, UX (PYHKINHU B
kietke. CexkBenupoBanue JJHK.

CrpykrypHast Owonorus: OHOXUMHYECKHe U Ouodu3MYecKkne WCCIeIOBAHUS

CcoCTaBa U HpOCTpaHCTBCHHOﬁ CTPYKTYPBI 6I/IOMOJ'I6KyJ'I

2.3

Tumbl  KJIETOK: dJyKapuoTWdeckas ®  mIpokapuoTmyeckas. CTpyKTypHO-
(byHKIHMOHATIBHBIE 00pa30BaHUs KICTKH.

CrtpoeHue mpokapuoTHUEeCKOW KieTku. KierouHass cTeHka OakTepuii W apXei.
OcobeHHocTH CTpoeHUsl TeTepoTpodHOM M aBTOTPO(GHONW MPOKAPUOTHYECKHX
KJIETOK. MecTo U poJjib MPOKapUOT B OMOIIEHO3aX.

Crtpoerne W (yHKIIMOHHPOBAHWE DYKAPHOTHUECKOW KIeTKH. [lmazmaTmueckas
MeMmOpana (mazmanemma). CTpykTypa Iuta3MaTHueckoil memOpansl. TpaHcropT
BEIIECTB Uepe3 IUIa3MaTHYEeCKyl0 MeMmOpaHy: maccuBHBIA  (muddysus,
obneruénHast nuddys3us), aKTUBHBIM (MEPBUYHBIA M BTOPUYHBIM aKTHBHBIN
Tpancnopt). [lomymponunaemocts MemOpanbl. Pabora HaTpuii-kaineBoro
Hacoca. DHJIIOUWTO3: MHHOIMTO3, (aromuro3. DK301uTo3. KierodHas CTEHKA.
CtpykTypa 1 GYHKIHU KIETOYHON CTEHKU PaCTeHUH, TpuOOB.

Hurormazma. I{utozomns. llurockener. JIBmxkeHue muTomiasMbel. OpraHoubl
kiaeTku. OpHoMeMOpaHHBIE OpPraHOW/Abl KIETKH: SHAOIUIA3MaTHYeCKas CeTh
(BIIC), anmapat ['onbakH, TH30COMBI, X CTpOCHHE M (PYHKIMU. B3ammocBs3b
OJTHOMEMOpaHHBIX OPraHOMAOB KieTkH. CTpoeHue TPaHyJISIPHOTO PETUKYIyMa.

CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. ['maakuit




(arpanyssipHBIN) SHIOIUTA3MaTUYECKH peTukyiaym. CekperopHas GyHKIUS
armapara [onbmxu. TpaHCHOpPT BElIECTB B KIIETKE. Bakyoiln pacTUTENbHBIX
kietok. Kierounsrit cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHPUH, TUIACTUABIL.

Crpoenne ¥ (yHKIMHM MUTOXOHJAPHM M Tuiactui. llepBuyHBIe, BTOpUYHBIE U
CIOXHBIE  IUIaCTUABl  (OTOCHUHTE3UPYIOLUIUX  DYKapuoT.  XJIOPOILIACTHI,
XPOMOIUIACTBI, JICUKOIUIACTHI BBICIIIMX PACTCHUM.

HememOpannbie opranownabl kietkun CtpoeHne W (GYHKIIUM HEMEeMOpaHHBIX
OpPraHOM/IOB KJIETKH. PubocoMbl. MukpoduiaaMeHTbl. MpIeyHble  KIETKH.
Muxkpotpybouku. Krerounsiii mentp. CTpoeHHe U IBUKEHUE KIYTHKOB U
pecHruek. MuUKpoTpyOOUKH UTOTUIa3MbI. LleHTproIs.

SAnpo. Obonouka smpa, XpOMaTHWH, KapuOIMIa3Ma, SIAPBIIIKUA, UX CTPOSHUE U
bynkuun. SnepHbiii 6enkoBbIM MaTpuKC. [IpocTpaHCTBEHHOE PACMOIOKEHHE
XpOMOCOM B HHTep(}a3HOM spe. benku XxpoMaTuHa — TUCTOHBI.

Knetounsie BiimoueHusi. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK HYKapuoT

(pacTUTENBHOM, )KUBOTHOM, TPUOHOI)

24

AccUMUIISIIIASL U TUCCUMIIIALIAS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIA M TeTepoTpOHBIN. YYacTHe KHCIOPOJa B OOMEHHBIX
mporeccax. JHepreTudeckoe obecriedeHne KieTku: mpeBpameHne ATD B
oOMeHHBIX Tmpoueccax. DepMEHTATUBHBIN XapakTep peaklUuid KIETOYHOTO
Merabonuzma. DEepMEeHTH, MX CTPOCHHUE, CBOMCTBA M MEXAHU3M JECHCTBHUS.
Kodepmentsl. Otnnuus GepMEeHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB. bemku-
aKTUBAaTOpPbl M OEIKU-UHTUOUTOPHL. 3aBUCUMOCTH CKOPOCTH (DepMEHTATUBHBIX
peaKiuii OT pa3IUUHBIX (PAKTOPOB.

[lepBuuHBIiI CHHTE3 OpraHUYEcKUX BenlecTB B KieTtke. dorocuure3. Poib
XJIOpoIutacToB B mporecce QorocuHTe3a. CBeroBas W TeMHOBas (hasbl.
[IponykTuBHOCTH (poTOCHHTE3a. BiusHue pa3nuYHBIX (PAKTOPOB HA CKOPOCTh
¢dotocuHTe3a. 3HaueHUe (POTOCHUHTESA.

XemocuHTe3. PazHooOpa3ue opraHu3MOB-XEMOCUHTETUKOB: HUTPUPHUIUPYIOLIIE
OakTepuu, *Keine300aKTepuu, cepoOaKTepun, BOAOPOAHbIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mbl. Buasl Opoxxenus. [IpogykTel OpoxeHHS U HUX
UCTIOJIb30BaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YIUTENH OOIe3HE.

AspoOHBIE OpraHu3Mbl. JTamnbl dHEpreTudeckoro oomena. [loaroroBuUTenbHBIN
sTar. [ MKonu3 — GECKUCIOPOTHOE PACIICIUICHUE TITIOKO3HI.

buonornueckoe OKHCIIEHHME, WIH KJIETOYHOE JIbIXaHue. Poiap MHUTOXOHIpUHN B
nporueccax OMOJIOTUIECKOTO OKHCJICHUS. Huknmueckue peaKIuu.

OxucaurensHoe (ochopunnpoanue. [IpenmyiecTBa a3poOHOro myTH odMeHa




BEILIECTB Iepes aHadpOOHBIM. DD (HEKTUBHOCTh YHEPTETUYECKOTO0 0OMEHA

2.5

Peakunn wmatpuyHOoro cunHtesa. [IpuHIMI KOMIUIEMEHTApHOCTH B pEaKLUAX
MaTpUYHOTO cCHHTe3a. Peanusanus HacneacTBeHHol nnopmanun. ['enernyeckuit
KO, ero cBoucrtBa. Tpanckpunuus — matpuudbii cuHTe3 PHK. ITpuHiunen
TPAHCKPUIILUN: KOMIUIEMEHTaApPHOCTh, aHTUIAPAJLIEIbHOCTh, ACUMMETPUYHOCTb.
Tpancmsmus u e€ sranbl. Yyactue tpancnoptHeix PHK B OGuocunTese Oenka.
VYcnoBust OuocuHTe3a Oenka. KomupoBanwe aMHUHOKUCIOT. Poms pubocom B
OouocuHTe3e Oemnka.

Opranu3zanusi reHoMa y IpOKapuoT U 3yKapuoT. Perysiiusi akTHBHOCTH I'€HOB Y
npokapuot. ['munore3za onepona (®. XKakob, K. Mano). Perymsiiust oOMEHHBIX
IIPOLIECCOB B KJeTKe. KieTouHbIi roMeocTas.

Bupycel — HekneTodHble (OpPMBI KU3HU W oOnHraTHble mapasutbl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, pETPOBUPYCOB, OakTeprodaros.

Bupychbie 3a0oneBaHusi 4denoBeka, >KUBOTHBIX, pactenuit. CIINI, COVID-19,

COHaJIbHBIC U MCIUITMHCKUC HpO6JI€MBI

2.6

Knerounsi 1wmkm, ero mepuoasl u perymsmus. MaTepdasza u  MuTO3.
OcobeHHocTH MpoIeccoB, MpoTekaommx B uHTepdasze. [loaroroBka KiIeTku K
nenenuto.  I[IpecunreTndyecknii  (MMOCTMHUTOTHYECKUH), CHHTCTHYECKUH U
MOCTCUHTETHYECKUH (IPEMUTOTHUECKUH ) IEPUOIbI HHTEP(a3BbI.

Marpuunbii cuntre3 JIHK — pernukanus. [lpunmuner perummkanuu  JIHK:
KOMIUIEMEHTAPHOCTb, IOJYKOHCEPBATUBHBI CHHTE3, AHTUIIAPAJUIEIBbHOCTD.
Mexannsm permkanuu JJHK. Xpomocomsl. Ctpoenune xpomocoM. Tenomeps! u
TeIoMepa3a. XPOMOCOMHBIM HAOOp KIETKM — KapuoTUIl. JIUIUIOMTHBIA |
rariouAHbIA  HAaOoOpbl XpomocoM. ['oMonormunble XpoMocoMmbl. IlonoBbie
XPOMOCOMBI.

[enenune knerku — muto3. CTaguu MUTO3a U MPOUCXOJALINE B HUX MPOLIECCHI.
Tunsel Muto3a. KapuoxknHes u nurokuHe3. buosnornueckoe 3HaueHHE MUTO3a.
Perynsus mutoTudeckoro nukia kietku. [Iporpammupyemas kinetouHas rudesb
— aronTo3.

(-DYHKI_II/IOHaJ'IBHaH I'€HOMHKA

OpFaHI/ISM Kak OMOJIOTHYeCKas CHCTEMa

3.1

O)IHOKHGTO‘IHBI@, KOJIOHHAJIbHBIC, MHOI'OKJICTOYHBIC OpraHu3MbI nu
MHOT'OTKaHEBbIE OPTaHU3MBI.

@®opMBbI pa3MHOXXEHHS OpraHU3MOB: Oecronoe (BKJIOYAas BEreTaTHBHOE) W
nojoBoe. Buapl  Oecronoro  pa3MHOXKEHHUS: TOYKOBaHME,  CHOPYJISAIHMA,
dbparmeHTaIys, KJIOHUPOBAHUE.

[TonoBoe paszmuoxenue. [lonoBbie kineTku, uiau ramersl. Meio3. Craguu meiosa.

IToBeneHne xpoMocoM B Meno3ze. Kpoccunrosep. brosnorndeckuii cMmbici Meno3a




1 TI0JIOBOTO Tporecca. Meio3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.
[Ipen3aponpimeBoe pasButue. ['ameroreHes y KUBOTHBIX. [loJOBBIE KENE3blI.
OOpazoBanue U pa3BUTHE TNOJOBBIX KieTok. CrepmaToreHe3 U OOTEHE3.
Crpoenue mnonoBbiX KieTok. OIIOJOTBOPEHHE U 3MOPHOHAIBHOE Ppa3BUTHE
*KHUBOTHBIX. CIIOCOOBI OIUIOIOTBOPEHUS: HApYyKHOE, BHyTpeHHee. [lapTeHorenes.
WupuBuayanbHOe pa3BuTue opraHu3moB (oHTorenes). Craaumum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe nsarymku). Jpoodnenue. Tumbl apobnenus. OcoGeHHOCTH
JPOOJICHNST MIICKOIIUTAIONTUX. 3apOJBIIIEBbIC JHCTKH (TacTpyJsIus). 3akiaaKa
OpPraHoB M TKaHEW W3 3apOJBbIIIEBBIX JINCTKOB. B3auMHOE BIIMAHHE YacTeil
pa3BHBAIOLIETOCS 3apoiblia (3MOpUOHAIbHAS HMHIYKLUWA). 3aKiajka IulaHa
CTPOEHHUSI >KMBOTHOTO KakK pe3yJIbTaT HEpPapXUUYECKHX B3aUMOJECHCTBUI TI'€HOB.
Brusnue Ha SMOpHOHAIBHOE pPAa3BUTHE PA3IUUYHBIX (DAKTOPOB OKpYKaroen
CpEIbL.

Poct u pazButue xxuBoTHBIX. [locTamMOpuoHanbHeIi epuo. Ipsmoe u Henpsimoe
paszButue. Pa3Butne ¢ Meramop}o3oM y OECMO3BOHOYHBIX M MO3BOHOYHBIX
JKUBOTHBIX. bHOJOrMueckoe 3Hau€HUE NPSIMOIO U HENPSIMOrO Pa3BUTHS, HX
pacripocTpaHeHue B mpupoje. Tumbel pocta XKMBOTHBIX. DakTOpbl PEryssluu
pocTta JKMBOTHBIX M uenoBeka. CTaauum MNOCTIMOPUOHAIBLHOTO PAa3BUTHUS Y
JKUBOTHBIX U 4esioBeKa. [lepnonpl oHTOreHe3a yenoBeka.

Pasmuoxxenne wu pasButue pactenumit. ['ametodur m cmopodut. Meiio3 B
JKU3HEHHOM IMKJe pacreHuidd. (OOpasoBaHume crop B Ipolecce Meko3sa.
['ametorenes y pacteHudl. OIUIONOTBOPEHUE U Pa3BUTHE PACTUTEIbHBIX
OpraHu3MoB. J[BOIfHOE OIJIOJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3zoBaHue u

Pa3BUTHUC CCMCHHU. MexaHu3MbI peryjisinniy OHTOICHE3a y paCTeHI/Iﬁ " XKUBOTHBIX

HCTOpI/IH CTAaHOBJICHUA MW pPasBUTHUA TCHCTHKM KaK HayKH. OCHOBHBIE
FCHETHYSCKHE IIOHATHS UM CHMBOJLL I OMOJIOrMYHEIC XpOMOCOMBI, aJIJICJIbHBIC

I'CHbI, AJIbTCPHATUBHLIC IIPHU3HAKH, JOMMHAHTHBIA H peI_IeCCI/IBHHﬁ IIPpHU3HAK,

3.2 roMo3urora, rerepo3urora, 4YucCTas JIMHUA, FI/I6pI/II[I>I, T'€HOTHUII, (1)GHOTI/IH.
OCHOBHBIE ~ METOABI  T€HETHKH: TUOPUAOJIOTUYECKUH,  IIUTOJIOTMYECKUH,
MOJIEKYJIIPHO-T€HETHYECKUH

33 Monorubpunnoe ckpemuBanue. [1epBolii 3akoH MeHemnst — 3aK0H eInHO000pa3us

ruOpusoB mepBoro mnokoneHus. [IpaBuno gomuHupoBaHus. BTopoit 3akoH
Menaenss — 3akOoH paclIelUICHUS TPU3HAKOB. L[UTONOTHYECKHE OCHOBBI
MOHOTHOPHUIHOTO CKpellnBaHus. [ uoTe3a YucTOThI raMeT.
AHanu3upyroiiee ckpenuBaHue. IIpomMexyTouHbId XapakTep HacleI0BaHMS.
Paciennenue npu3HakoB IIpU HEMTOJIHOM JOMUHUPOBAHUH.
JuruGpunnoe ckpemmuBanue. TpeTuil 3akoH MeHnens — 3aKOH HE3aBHCHMOTO

HaCJICJOBaHU ITPU3HAKOB. ]_II/ITOJIOFI/I‘-IGCKI/IG OCHOBBI III/IFI/I6pI/II[HOFO




CKpEILLMBAHMS.

CuennieHHOe HacienoBanue mnpusHakoB. Paborsr T. Moprana. CremieHHOe
HACJEJA0BAHUE TI'€HOB, HAPYIICHHE CLEIUICHUS MEXAY IeHamMu. XPOMOCOMHAs
TEOpHUs HACJIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHW3M ONpENENEHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTramMeTHbIi U TeTeporaMeTHbIM Moj. ['eHeTudeckas
CTPYKTypa IMOJOBBIX XpoMocoM. HacienoBanue mNpU3HAKOB, CLEIJICHHBIX C
MTOJIOM.

I'enoTun kak uenoctHas cucrema. llnenorponuss — MHOXKECTBEHHOE AECHCTBUE
reHa. MHOXECTBEHHbI ajuienu3M. B3aumoneicTBue HeauleabHbIX T'€HOB.

Kommemenrapuocts. Onucras. [lonumepus

3.4

BzaumoneiicTBue renotuna u cpesl npu GopmupoBanuu ¢penoruna. i3sMeH4nBOCTh
MpU3HAKOB. KauecTBeHHbIE M KOJMYECTBEHHBIE IMPHU3HAKU. BUAbBl M3MEHUMBOCTH:
HEHACJICICTBEHHAsl U HACJIEICTBCHHASI.

MomudukanmonHas ~ uW3MeHYUBOCTb.  Pomb  cpempl B (JOPMHUPOBAHUU
MOIU(PHUKALMOHHON U3MeHYnBOCTU. HopMma peakiun nmpr3Haka. BapuanoHHbI psin
u BapuanmioHHas kpuBas (B. HWoranncen). CpoiicTBa MOIU(PHUKAIMOHHON
W3MEHYHUBOCTH.

I'enoTunmueckas U3MeHYUBOCTL. CBOMCTBA TEHOTUIINYECKON M3MEHUYMBOCTU. BUbI
TeHOTUIMYECKOI N3MEHUYUBOCTH: KOMOMHATHBHAS, MyTaI[MOHHASI.

KomOunatuBHass wu3MeHYMBOCTh. MeHo3 M TOJIOBOM TpOIECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. PO KOMOMHATUBHOW M3MEHUYMBOCTU B CO3J[AHUU
TeHEeTUYECKOro pa3Ho00pa3us B Ipeaesax OAHOro BU/A.

MyTanuoHHas ”3MEHYMBOCTb. BHUJIbI MyTalMil: FT€HHbIE, XPOMOCOMHbBIE, T€HOMHBIE.
CrioHTaHHBIE W HMHIOYLUMPOBAaHHBIE MyTallMU. SAepHBIE W LUTOIUIA3MaTHUYECKHE
mytarmu. CoMaTH4ecKue U NojaoBble MyTauuu. [IpruurHbBl BOSHUKHOBEHUS! My TaLIUi.
Mytarenpl M HMX BIMSHHE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALIUOHHOTO
mporiecca. 3aKOH TOMOJIOTHUYECKUX PsIIOB B HacleACTBeHHON n3meHunBoctH (H.U.

BaBI/IJ'IOB). BHeﬂHepHaﬂ N3MCHYHBOCTD N HACJIICACTBCHHOCTD

3.5

Kapunotun wyenoeka. MexayHapoaHass MporpaMma HMCCIEIOBaHUS TE€HOMa
YCJIOBCKA. MGTOI[BI I/ISy‘-IeHI/ISI TCHCTUKHN YCJIOBCKaA: FeHeaHOFHqCCKHﬁ,
OJIM3HELIOBBIH, IIMTOreHETUYECKHI, MONYJIALIMOHHO-CTaTUCTUYECKUH,
MOJICKYJISIPHO-T€HETHUECKH . CoBpeMeHHOE omnpeeneHue TCHOTHUIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHME, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[II1P-anamu3a.  HacimencrBeHHele — 3a0oyieBaHHMS  4eloBeKa. [ eHHbIE |
XPOMOCOMHBIE 0ose3HU YeI0BeKa. bonesnu c HACJICICTBEHHOU
MPEAPACTIONOKEHHOCThIO. 3HAYCHUE MEIUIIMHCKON T€HETUKH B MPEIOTBpAIICHUN

1 JICUEHHH I'€HETUYCCKHX 3a00s1eBanuii yenoBeka. CTBOJIOBBIE KICTKU




3.6

JomecTukanus u cenekuus. 3apoxkACHUE CENEKIMKA U ToMmecTuKauuu. Ydyenue H.1.
BaBuiioBa 0 1eHTpax MPOUCXOXKAECHUS U MHOT00Opaszus KYJIbTYPHBIX PACTCHHI.
Ponb cenekiuu B co3gaHUM COPTOB PACTEHUN M MOPOJ KMBOTHBIX. CopT, MOpoa,
TaMM. 3aKOH TOMOJIOTUYECKHX PSAIOB B HacieICTBeHHOM m3MeHunBoctH H.U.
Baguoa, ero 3HaueHue JUIst CENEKIMOHHON paboThI.

Metoapl  cenekuUMOHHOW paboThl. VIcKyccTBeHHBIM OTOOp: MaccoBbI U
VHIUBULY AJIbHBIN. Jrarmsl KOMOMHAIIMOHHOMI CCJICKIIMH. HcnriTanue
MPOM3BOAUTENICH TO TOTOMCTBY. OTOOp MO TEHOTHUIy C ITOMOIIBIO OICHKH
(eHoTHma noToMcTBa M 0TOOP MO TeHOTHUIY ¢ moMoIbio aHanmuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/]l CEJeKIIMOHHOM paboThl. PannannoHHbIi u
XUMUYECKUM MyTareHe3 KaKk WCTOYHHUK MYTallMid y KyJbTYPHBIX (opm
opraHu3moB. Mcronb3oBaHME TEHOMHOIO PEJAKTUPOBAHUS U METO/OB
pekoMmOuHanTHBIX JJHK mi1s mosy4yeHust ucxomHoro Marepuaa Jijisi CEICKIUH.
[Tonyuenne mnomumuonaoB. BHyTpuBHaoBas ruOpuauszanus. binskopoacTBeHHOE
CKpelBaHue, WM WHOpuAMHT. HepoJacTBeHHOE CKpelvMBaHWEe, WM ayTOPHIWHT.
I'etepo3uc u ero mpuunnel. Vcnonb3oBanue rereposuca B cenekuuu. OraanéHHas
rubpumsaiyst. [Ipeogonenue Oecrioguss MEXKBUAOBBIX THOPHIOB. JloCTIKeHUS

CEJIEKIIUY PACTEeHUN U dKUBOTHBIX

3.7

OOBEKTBI, UCHIOJIb3YEeMbIe B OMOTEXHOJIOTHH, — KJIETOUHBIE U TKAHEBbIE KYJIbTYpHI,
MHUKPOOPIaHU3MBbl, HUX  XapaKTepUCTHKA. TpaauoHHas  OMOTEXHOJOTHS:
xjieboneueHne,  MOJyyeHHE  KHUCJIOMOJIOYHBIX  IPOAYKTOB,  BHMHOJEIHE.
Mukpo6uonoruueckuii cunte3. OOBEKTH MHUKPOOMOJIIOTHUECKHX TEXHOJIOTHH.
[IpousBoncTBO  Oenka, aMUHOKHMCIOT U BUTaMUHOB.  MckyccTBeHHOE
OILUIONOTBOPEHUE. PEKOHCTpyKIMSA SHLEKIETOK M KIOHUPOBAaHUE >KUBOTHBIX.
Merton TpaHCIUIaHTAaLMHU SAEP KIIETOK.

XpoMOCOMHAasi W TIeHHas HHXKEHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha |
KoHcTpyupoBanue pexkomMOuHaHTHRIX JIHK. J[locTmkeHus M mNepcrneKTUBBI
XpPOMOCOMHOM ¥ TeHHOW MH)XEHepuH. MenuuuHckue OHOTEXHOJIOTHH.

Hcmonp30BaHNue CTBOJIOBBIX KIETOK

Cucrema 1 MHOrooOpa3ue OpraHn4eckoro Mupa

4.1

buonornueckoe  pasHooOpa3uWe  OpraHHU3MOB. CoBpeMeHHass ~ cUCTeMa
opranuyeckoro wmwupa. I[lpuHiunel kinaccudukanuu opraiu3MoB. OCHOBHBIC
CHUCTEeMAaTHUYECKHE TPYTIBI OPTaHU3MOB.

OCOOEHHOCTH CTPOEHUS M IKU3HEAESITEIBbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
BaKTCpI/II/I, apxen, OJHOKJICTOUYHBIC FpI/I6bI, OJHOKJICTOUYHBIC BO,Z[OpOCJII/I, ﬂpyrﬂe
poTUCTHL. KOJIOHWAIbHBIC OPraHu3MEbl. J|BH)KEHUE OTHOKIIETOYHBIX OPTraHHU3MOB:
amMEOouIHOE, KTYTHKOBOE, PECHHYHOE. 3alliTa Y OJHOKIECTOYHBIX OPTraHHU3MOB.

Pa3,I[pa)KI/IMOCTb Y OAHOKJICTOYHBIX OPTaHHU3MOB. Takcucol




4.2

MHoOrokJjeTouHble pacTeHus. B3auMocBs3b 4acTe MHOTOKJIETOYHOTO OpraHu3Ma.
Tkanu, opraHbl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOTO opranu3Ma. OpraHusm
Kak eaumHoe 1enoe. Tkanu pacteHud. Tumbl pacTUTENBHBIX  TKaHEM:
oOpa3oBarteiibHasl, TMOKPOBHAsl, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKas.

OcobeHHocTH cTpoeHUsl, (PYHKIMHA U pacloNoKeHUs! TKaHEe! B OpraHax pacTeHui

4.3

BereraTtuBHble M reHepaTUBHBIE OpraHbl pacTeHuil. DYHKIMK OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BUKE€HHE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. [lornomeHune BOABI, YIVIEKUCIOTO Tra3a U MHUHEPABHBIX BEIIECTB
pactenusmu. Jlpixanue pactenuid. Juddysust ra3oB yepes MOBEPXHOCTh KIETKH.
TpaHcnopTHEIE CUCTEMBI pacTeHWil. Bbinenenue y pacteHumidl. 3ammra y
MHOTOKJIETOUHBIX pacTeHui. Kyrtukyna. CpemcTtBa MacCMBHONW W XUMHUYECKOU
3amuThl. ODUTOHIUABIL.

PazapaxxuMocTe M perynsiuus y OpraHu3moB. Pa3gpaxuMocTe W peryisuus y

MHOT'OKJICTOYHBIX paCTeHI/If/'I. PoctoBrIe B€IICCTBA U UX 3HAYCHUC

4.5

MHOrOKIIETOUHbIE  KMBOTHbIE.  B3aMMOCBSI3pb  4YacTed  MHOTOKJIETOYHOIO
opranu3ma. TKaHH, OpraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOT'O OpraHU3Ma.
Opranusm kak eguHoe 1enoe. ['omeocta3. TkaHU )KMBOTHBIX M YeJIOBeKa. THIIbI
KUBOTHBIX TKaHEH: HNUTENHAIIbHAS, COCIWHUTEIbHAs, MBIIICYHAs, HEpPBHAs.
OcoOenHoctu cTpoeHMs, (YHKIMA W paCHoOJIOKEHUS TKaHEH B OpraHax

JKUBOTHBIX U YCJIOBCKA

4.6

Oprasbpl U CUCTEMBI OPTaHOB XKUBOTHBIX. DYHKIIMHA OPTraHOB U CUCTEM OPTaHOB.
Onopa Tena opraHu3moB. CKeNleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIi 1 BHYTpeHHUM ckeneT. CTpOEHHE W THUIIbI COCAUHEHMS
KOCTEH.

JIBkeHrHe MHOTOKJISTOYHBIX JKHMBOTHBIX. IluTanme xuBOTHBIX. IluTanue
MMO3BOHOYHBIX JKMBOTHBIX. [[pixanue xuBOTHBIX. KokHOE npixanue. XKabepHoe u
JIETOYHOE JIbIXaHHUE.

JlpIxaHue TMO3BOHOYHBIX >KUBOTHBIX. OBOJIOIMOHHOE YCIIOXKHEHHE CTPOCHUS
JIETKMX TTO3BOHOYHBIX >KUBOTHBIX. JlpIXxaTenbHas cuUcTeMa 4dejoBeka. MexaHu3Mm
BEHTWISIUUM JIETKUX Yy MTUI] UM MJEKOMUTAIOMMX. TpaHCHOpT BEIIECTB Yy
opraHu3moB. TpaHCIOPT BEIECTB y JKMBOTHBIX. KpoBeHOCHas cucrema u e€
opranbl.  KpoBeHOcHass ~ cucremMa  TMO3BOHOYHBIX  KMBOTHBIX.  Kpyru
KpOBOOOpAIeHusl. DBOJIOIMOHHBIE  YCIOXKHEHUS CTPOEHUS KPOBEHOCHOM
CHUCTEMBI INO3BOHOYHBIX XMBOTHBIX. BblIeneHue y opraHu3moB. Beiaenenue y
*KUBOTHBIX. COKpaTuTeNbHbIC Bakyoau. Opransl BeiaeeHus1. CBA3b MOJOCTH Tea
C KPOBEHOCHOM U BBIICIIUTEIBHON cucTeMaMu. BrpiielieHne y NO3BOHOYHBIX
JKUBOTHBIX. 3aluTa y MHOIOKIETOYHBIX KUBOTHBIX. [lOoKpoBBI u HX

MIPOU3BOHBIC.




Pa3apakuMocTh 1 peryssinust y OpraHu3MoB. Pa3pakuMocTh y OZHOKIICTOUHBIX
opranu3MoB. Takcuchl. Pa3npaXMMOCTh W PpEryisiiisg y MHOTOKJIETOYHBIX
pacteHuii. PocToBbie BemecTBa 1 MX 3HaAUCHHUE.

HepBHast cuctema u peduieKTopHasi peryJisiius Y MHOTOKJIETOYHBIX KHBOTHBIX.
HepBHas cucrema u e€ oTesbl. DBOOLMOHHOE YCIOKHEHHE CTPOCHHS HEPBHOM
CHUCTEMBI y KUBOTHBIX.

Pa3zpaGotka anropurMoB u mnporpamMm s 3(pQeKTuBHON (HyHKIIMOHAIBEHON
aHHOTAIlMM  TEHOMOB,  TPAaHCKPUNTOMOB,  TIPOTEOMOB,  MeTabOJIIOMOB

MHUKpPOOPTraHU3MOB, PACTEHUN, )KUBOTHBIX U YEJIOBEKA

OpraHu3M 4eoBeKa U ero 3[0pPOBbE

5.1

OpraHsl 1 CUCTEMBI OPraHOB 4esioBeKa. OTeNnbl TOJJOBHOTO MO3Ta MO3BOHOYHBIX
KHUBOTHBIX. Peduiekc u peduiekropHass nyra. be3yciioBHble U yCIOBHBIE
peduekcel. 'ymopanbHas perynsius U SHIOKPUHHAs CHUCTEMa XHBOTHBIX M
qesoBeKa. JKene3pl SHIOKPUHHON CHUCTEMBI M UX TOPMOHBI. JlelficTBHE TOPMOHOB.
B3auMocCBsI3p HEPBHOW ¥ JHIOKPMHHON cHUcTeM. [ umoramamo-rumnodusapHas

cucrema. Pednexc u pedaextopHas ayra. beaycioBHble U YCIOBHBIE peIeKChl
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3ammrTa opranusma oT Oose3Heil. UMMyHHast cucrteMa 4denoBeka. KiieTouHbId u
TYMOpaJIbHBIH HMMYHHUTET. BpoXaE€HHBINA, NPHOOPETEHHBINH crennuIecKuit
UMMYHHUTET. Teopusi KIOHalNbHO-celeKTUBHOro wummyHuteta (IL.Dpraux,
®.M.bepner, C.Toneraa). BocnamurenbHble OTBETHI OpraHu3moB. Poub

BpO)K,[[éHHOFO HMMYHUTCTA B pa3BUTHU CUCTCMHBIX 3a00JIeBaHUH

53

KpoBenocHast cucrema u e€¢ opranbl. Cepjie, KPOBEHOCHBIE COCYABI M KPOBb.

Kpyru kpoBooOpamienus. Pabora cepana u e€ perymisuus

5.4

HBIX&HI/IG YCJIOBCKA. I[I/I(b(by:%l/lﬂ T'a30B 4YCpPEC3 MMOBCPXHOCTb KICTKH. HBIX&TCJIBH&H
CHUCTEMa  YCJIOBCKa. I[BIX&TGJ'II)HaSI IOBEPXHOCTh. PGFYJUIIII/ISI JBbIXaHUA.

JlpIxarenbHbIe 00BEMBI

5.5

[InmeBapurensbHas cucrema 4enoBeka. OTHENbl NHINEBAPUTEIBHOTO TpPAKTa.
IInmeBapurenpHple  kKene3bl.  BHYTPUIIONIOCTHOE M BHYTPHUKIIETOYHOE

IMUIICBAPCHUC

5.6

[TokpoBsl w wux mnpowmsBognble. Opranbsl BbaeneHus. [louku. Crtpoenme u
¢dyHkunonupoBanue Hedpona. OuibTpanys, cekpeuus u o0paTHOe BcaCchIBaHUE

KaK MEXaHU3Mbl pabOThI OpraHoB BblAeneHusi. OOpazoBaHuE MOYH Y YeJIOBEKa

5.7

I[BI/DKCHI/IG YyeJIoBeKa: MblIeuHas cucteMa. CKeJlIeTHBIC MBIIINObLI U HUX pa60Ta.

CTpOCHI/Ie U TUIBI COCIUHEHUS KOCTEH

Teopus 3Bomtonuu. PazButue sxu3Hu Ha 3emiie

6.1

OpomononHas  teopus Y.  [apBuna. Ilpeanocbuiku  BO3HUKHOBEHUS

napsuHu3Ma. JKu3Hb U Hay4Has aedarenbHocTs Y. JlapBuHa.




JBwxymue cuisl 3Boonuu BUAOB 1o Y. JlapBuHY (BBICOKAass MHTECHCHBHOCTb
pPa3sMHOXKEHHSI OpPraHM3MOB, HACJEICTBEHHas W3MEHYMBOCTb, Ooprba 3a
CYILIIECTBOBaHME, €CTECTBEHHBIH U HCKYCCTBEHHBIH 0TOOP).

Odopminenne cunterndeckoit Teopun dBomorun (CTD). HeirpansHas Teopus
sBomtoni. CoBpeMeHHasl HBOJIOIMOHHAS OMONOTHs. 3HAUEHUE SBOJIFOLIMOHHOM

Teopuu B GOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUpa

6.2

[Tomynsimuss kak »yieMeHTapHas eauHuia HBOJOLMU. COBpEMEHHBIE METOJbI
OLIEHKH T€HETUYECKOro pa3HooOpasust M CTPYKTypbl nomynsuui. M3meHenue
reHoQOoHAa TOMYyJSIUH KaK JJIEMEHTAPHOE SBOJIIOLMOHHOE SIBJICHHE. 3aKOH
reseTnueckoro pasHoBecus k. Xapau, B. BaiinGepra.

OneMeHTapHble  (aKTOpbl  (OBIKYIIME CHJIBI) JBOJIONUU. MyTarmOHHBINA
nporiecc. KomOunatuBHas wu3MeH4YMBOCTh. Jlpeii reHoB — ciydaiiHble
HCHANPABJICHHbIE HW3MEHEHUs 4YacTOT ajuleled B monmyasuuax. Oddext
OCHOBATEJIA. Murpanuu. N3omsanns HOIYJISILIAN: reorpaguueckas
(mpocTpaHCTBeHHas), Oronoruueckas (pernpoyKTUBHAs).

EctectBennbiii  oTOOp — HampaBisioumii  Qaxtop 3Bomronuu.  DopMbl
€CTeCTBEHHOTO  OTOOpa:  JBIKYIUUH, CTAOMIM3UPYIOIIMH, pa3pbIBAIOIINUN
(mu3pyntuBHbIN). [TotoBo# oTOOD.

IIpucnocoOneHHOCT, ~ OPraHM3MOB  Kak  pe3yjabTaT  MHKPOABOJIIOLHUU.
Bo3HukHOBeHHe  mpucrocobieHMid y  opraHu3mMoB.  Apomopdo3bl U
uanoanantanuu. [Ipumeps! npucnocobnennii y opraHu3MoB. OTHOCHTEIBHOCTD
NPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xkputepum u cTpykTypa. BumooGpasoBaHue Kak pe3yJbTaT
MUKpO3BOJIIONMH. M3omsamus — xitoueBod ¢akTop BHI00OpazoBanus. Ilytu u
CITOCOOBI BH1000pa30BaHMUS: aJIONaTPUIECKOE (reorpaduueckoe),
CUMITATpUYECKOE  (PKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUILIOUIU3AIIHS,
rubpuau3zanys). JnuTenbHOCTh 3BOTIOIMOHHBIX IPOLIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOO0pasHsl.

Ponp 3BOMIOIIMOHHON OMOJOTMM B pa3paboTKe HAyYHBIX METOJOB COXPaHEHUs
OnopazHooOpa3uss. MUKpPOIBOJIIOLUS M KOIBOJIOLUS IApa3UTOB U UX XO35EB.
Mexanu3mbl HOpMUPOBAHHS YCTOHYUBOCTH K aHTUOMOTHKAM M CIIOCOOBI 60PHOBI

C HeH

6.3

Metonabl nM3ydeHUs MaKpOdIBOIIOIUH. llaleOHTONOTHYECKHE METOABl M3Y4YCHUS
sBomtou. Ilepexoanbie GOpMbl U PUIOTEHETUYECKUE PSAIbI OPTaHU3MOB.
buoreorpaduueckne Meroasl nzydeHus 3Boionuu. CpaBHeHue ¢Giopsl U GayHbI
MaTEPUKOB B OCTPOBOB. bruoreorpadpuueckue obnactu 3emiu. BUIbl-9HISMUKH U
PEITUKTHIL.

DOMOpHONIOTHYECKUE W  CPABHHUTEIBHO-MOP(HOIOTUYECKAE METOIbl HM3YUYCHUS

SBOIIONMHU. ['eHeTHYeCKHe MEXaHM3MBl SBOJIIOIMH OHTOT€HE3a M IIOSIBIICHHS




HBOJIIOLIMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHbIE U  aHAJIOTMYHbIE  OpraHbI.
PynumenTtapHeie  opranbl M araBU3Mbl.  MOJEKYJISPHO-T€HETHYECKUE,
OMOXMMHMYECKHEe M  MaTeMaTUYeCKUe  METOJbl  U3YyYEHHUS  SBOJIOIUH.
I'omonornynbie reHbl. COBPEMEHHBIE METOJBI MOCTPOCHHS (DUIOTCHETHYECKUX
JIEPEBLEB.

XPpOMOCOMHBIE MYTAITH ¥ SBOJIIOIHS TEHOMOB.

OOmue 3akoHOMEpHOCTH (MpaBmiia) 3BOJIONMU. HeoOpaTUMOCTh 3BOIIOIUH.

AnanTtuBHas paguais. HepaBHOMEpHOCTH TEMIIOB 3BOJIIOIIMH

6.4

HayuHbple rumotessl MNPOUCXOXKIACHUS >KM3HM Ha 3emie. AOuoreses u
na”crnepmus. JloHayyHble IPECTaBICHUS O 3aPOXKACHUU KU3HU (KpEalluOHHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXKAEHUS KU3HU U €€ ONpPOBEP>KEHUE OMbITAMU
®. Pemu, JI. Cpnamnanuanu, JI. Ilactepa. IlpoucxokiaeHue IKU3HM U
acTpoOHOJIOTHS.

OcHoOBHbIE 3Tallbl HEOpraHUYeckod 3Bomtonuu. [lmaHerapHas (reosorudeckas)
HBONIIOLIMSA. XHUMHUYECKas SBONIONUS. AOUOTeHHBI CHHTE3 OPraHUYECKUX
BemectB u3 Heopranmyeckux. Ompir C. Mwmmepa u I'. HOpu. OOGpazoBanue
noauMepoB U3 MoHomepoB. Koanepsatnad runore3a A.M. Onapuna, runoresa
nepBuyHoro OynboHa JIk. XomaeitHa, reHermueckas rumnore3a [. Mémnepa.
Pu6o3umer (T. Yek) u rumoresa «mupa PHK» V. I'unbepra. dopmupoBanwme
MeMOpaH U BO3HUKHOBEHHE IMPOTOKIETKH.

Uctopus 3emnn u meronsl €€ usydeHus. Vckomaemble OpraHMYECKUE OCTaTKH.
['eoxpononoruss u e€ Meroapl. OTHOCUTENbHAS U a0CONIOTHAS T'€OXPOHOJIOTHSL.
['eoxpoHonornyueckas 1Kasa: 30Hbl, APbl, HEPUOJIBL, FTTOXH.

Hauanbnbie 3Tansl opraandeckor 3BoJonuu. [losBieHne M 3BOTIOLUSA NEPBBIX
KJIETOK. OBoiolus Merabonu3Ma. BO3HUKHOBEHHE TEPBBIX 3KOCHUCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHAJIOT MEPBHIX Ha 3emiie COOOIIEeCTB.
Crpomatonutsl. [IpokapuoTsl U 3yKapHOTHI.

[IpoucxoxaeHue sykapuoT (CUMOHOIreHe3). DBOJIOLUOHHOE MPOUCXOXKIECHUE
BUpYcOB. IIponcXoxJeHHNE MHOTOKIETOYHBIX OpraHu3MoB. Bo3HuUKHOBEHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIEC 3Tambl SBOJIIOLMU BBICIIUX pacTeHUH. OCHOBHBIE apoMOP(O3bI
pactenuii. Bbixon pacteHuidd Ha cymry. [losiBleHHe CHOPOBBIX pacTeHUN U
3aBoeBaHne uMHU cymu. CemeHHble pacTeHus. lIpoucxokIeHue LBETKOBBIX
pacTeHUN.

OcCHOBHBIE 3Tallbl 3BOJNIOIUM KUBOTHOIO Mupa. OcCHOBHbIE apoMoOp(O3bl
KHUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — HOSIBICHHE COBPEMEHHBIX
tunos. [lepBeie xopaoBbIe KUBOTHBIE. JKM3HB B BOJE. DBONIOLMS TO3BOHOYHBIX.
[Mpoucxoxnenne ampudmii U pentwinid. [IpoucXokKICHHE MIICKOMUTAIONUX U

IITUIT. HpI/IHHI/IH KJIIFOYCBOI'O apOMop(bOSa. OcBoeHne 0€CO3BOHOYHBIMH U




IIO3BOHOYHBIMU )KMBOTHBIMHM CYILIH.

Pa3BuTHe xu3HU Ha 3emile 10 3paM U IEpUOJaM: apxeil, IpoTepo30il, Naneo3oil,
Me3030H, KaifHo30M. OOmas XapakTepuCcTHKa KJIMMaTra U Te0JIOTMYECKUX
npoueccos. [losBIeHNe U paciBET XapaKTEPHbIX OPTaHU3MOB. YTiieoOpa3oBaHUeE:
€ro yCJIOBHS U BIMSHUE HA Ta30BbIN cOCTaB aTMOc(hepshl.

MaccoBble BBIMUpPaHHS — SKOJIOTMUECKHe KpuU3HUChl mpouuioro. I[lpuunubel u
CJIEJICTBUSL MAacCOBBIX BbIMHpaHuil. COBPEMEHHBIN IKOJIOTMYECKUN KPU3UC, €O

0COOEHHOCTH

6.5

Paznenst u 3amaum  a"tpomonorud. Metoasl aHTponosorud. CTaHOBIEHUE
IIPEJICTaBICHUN O MPOUCXOKAECHUH YesloBeKa. COBpEMEHHBIE HAYYHBIE TEOPHH.
CxoncTBO uesoBeKa C KMBOTHBIMH. CHCTEMAaTHYECKOE IMOJIOXKEHHE YeIOBeKa.
CBuzerenbcTBa  CXOJICTBA  4YeJIOBEKAa C  JKMBOTHBIMU:  CPaBHUTEIbHO-
MOP(OIOTHUECKHE, AMOPHUOJIOTUYECKHE, (hU3HOTIOTO-OMOXUMUYECKUE,
noseseHuyeckue. OTIuuMs YyenoBeKa OT )KUBOTHBIX. [IpAMOX0kIeHNEe U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE roJIOBHOTO MO3ra U BTOPOM CHUTHAIIbHOM
CUCTEMBI.

JBwxymue cuibl ((hakTopsl) aHTPONOreHe3a: OMOJIOTMYECKHE, COLMAJIbHBIE.
CooTHoleHrne OUONIOrMYECKUX U COIMAIbHBIX ()aKTOPOB B aHTPOIIOrEHE3E.
OCHOBHBIE CTaIuM aHTPOIIOTreHe3a. ABCTPAIONUTEKN — IBYHOTHE MIPEJIKH JIFOIEH.
UenoBek  ymenblii, TNEpBble U3rOTOBJICHUS OpyAud  Tpyaa. YenmoBek
MPSIMOXOJSIIIIUN M TEpPBBIM BBIXOJ Jtonei 3a mnpenensl Adpuxu. YemoBek
reiiaensoeprckuii — o0 MpPeJoK HeaHAEpTalbCKOro 4YeJOBEeKa M uelloBeKa
pasymHoro. YenoBek HeaHAEPTAIbCKUM Kak BHUJ JIOJEH XOJOAHOTO KIMMAaTa.
YenoBek pasyMHBIM COBPEMEHHOI'O THUIIA, JCHUCOBCKUM YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npenenamMu AQpuku.

DOBoMONMs COBPEMEHHOTO 4YeloBeKa. EcCTecTBEHHBIH OTOOp B MOMYJSIHIX
yenoBeka. MyTannoHHbIi mpouecc u noaumopdusm. IlomynsiuroHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3h(PexT ocCHOBATENs» B MOIMYJISIUAX COBPEMEHHOTO
4eJI0BEKA.

UYenoseueckue pacel. [lonstue o pace. boisbiime pacel:  eBporneouaHas
(eBpa3uiickasi), aBCTpajlo-HerpouaHas  (dKBaTOpuaibHasi),  MOHTOJOU]IHAS
(a3maTtcko-aMepukaHcKkas). Bpems u myTH paccelieHusi 4elloBeKa MO TIUIaHETe.
EnunctBo  uyenoBeueckux pac. HayuynHas  HecoCTOSITENBHOCTH — pacu3Ma.
[TprucnocoOIeHHOCTh 4YenoBeKa K PAa3HbIM YCJIOBUSM OKPY’KAIOLIEH CpeJbl.
Bnusnue reorpadguueckoi cpeasl M apeiipa TeHOB Ha MOPQOJIOTHUIO U

(U3HOIOTHIO YeTOBeKa

DKOCHUCTEMEI U MMpUCYIIHUE UM 3aKOHOMCECPHOCTHU

7.1

Paznensl u 3a1aun SKOJIOTHUH. CBS3b DKOJIOTHH C APYIr'uMH HayKaMHU.




Meroapl 3kosoruu. [loneBbie HaOMOIEHUA. ODKCHEPUMEHTHI B  IKOJOTHU:
npupoAHble W JabopaTopHble. MoAETHpOBaHWE B HKOJOTHH. MOHHTOPUHT

OKPY’KAIOIIEH Cpe/Ibl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00ATBHBIN

7.2

Okosnoruyeckue (akTopsl U 3aKOHOMEpPHOCTH MX JaeWcTBud. Kiaccuduxanus
HKOJIOTHUECKUX (HakTOpoB: aOMOTHYECKHEe, OHOTHYECKHE, AHTPOIOTICHHBIE.
OOmme 3aKOHOMEPHOCTH JIEWCTBHSI dKoJoruueckux ¢akropos. I[IpaBuio
munumyma (K. Hlnpenrens, 0. JIu6ux). TonepanTtHOCTh. DBpHOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbnoTtnueckue (akropsl. CBET Kak 3Kojormdeckuii axrop. JeidcTBre pasHbIX
Y4aCTKOB COJIHEYHOIO CIEKTpa Ha OPraHU3Mbl. OKOJOTMYECKHE TIPYIIbI
pacTeHUii W KUBOTHBIX 110 OTHOIIEHUIO K cBeTy. CuUrHaibHas pojib CBETa.
dortonepuoausm.

Temmepatypa kak »dkoyiormueckuii (dakrtop. [ledictBue Ttemmeparypsl Ha
opranu3Msl. [1oMKuIO0TEpMHBIE 1 TOMOMOTEPMHBIE OpraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak akonornyeckuit ¢akrtop. IlpucnocoOnenuss pacteHuit Kk
HoJ|IepKaHuio BoHOro Oananca. Kiaccudukanust pacTeHHl MO OTHOLIEHHUIO K
BoJie. [Ipucnocobnaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOIO PEKUMA.

Cpensl oOuTaHMST OpPTraHU3MOB: BOJHAsA, HA3eMHO-BO3IYIIHASA, IOYBEHHA,
rnyOuMHHAas  NOJANOYBEHHAas, BHYTPUOpPraHHW3MeHHas. (DU3UKO-XMMHUYECKHE
0COOCGHHOCTH cpefl OOMTaHus OpraHu3MoB. lIpucmocoOiieHUs OpraHu3MOB K
JKU3HU B Pa3HBIX CPEAAX.

buonoruueckue putmbl. BHenHue u BHyTpeHHHE pUTMbL. CyTOUYHBIE U TOJUYHbIE
put™mel. [IprcnocoOaeHHOCTh OPTraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
KHU3HU.

Kuznennsie popmbr opranu3moB. [lonsTue o >xu3HeHHOU (opme. JKU3HEHHBIE
bopMBl pacTeHMH: HEpeBbsi, KYCTApHUKH, KYCTApHUYKHM, MHOTOJETHUE TpPaBbl,
onHosieTHUE TpaBbl. JKu3zHeHHbIe (POPMBI JKUBOTHBIX: TUAPOOUOHTHI, T€OONOHTHI,
a3poOHOHTBI. OCOOEHHOCTH CTPOECHHUS U 00pa3a KU3HU.

buotnueckune dakTopel. Bumbl OMOTHYECKHMX B3aUMOJCHCTBUIN: KOHKYPEHIIHS,
XUITHUYECTBO, cUMOMO03 U ero ¢opmbl. [lapasuTusm, Koomepamusi, MyTyaJlnu3M,
KOMMEHCAIIU3M (KBapTHUPaAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMojieiicTBus  (Tommueckue, (opuueckue, (pabpuyeckue). 3HAUCHHE
OMOTHYECKMX B3aWMOJICHCTBUH JJIi CYLIECTBOBaHMS OpPraHU3MOB B Cpele

oOurtanus. [IpuHIUI KOHKYPEHTHOT'O UCKITIOUEHUS

7.3

DKOJIOTHYecKHe XapaKTepUCTUKU momyssauuu. [lomynsmus kak Ouosormueckas
cucreMa. Posib HEOTHOPOIHOCTH cpelibl, PU3NUECKUX OaphepOB U OCOOCHHOCTEN
Ouonoruu BUJIOB B (POPMHUPOBAHUU IPOCTPAHCTBEHHOW CTPYKTYpbI MOMYJISALMIL.

OcHOBHBIC ITOKa3aTeIU nonyJjdnuu: YuCJICHHOCTb, IIJIOTHOCTH, BO3pPACTHAA U




MOJIOBasg CTPYKTYpa, POKIAEMOCTb, NPUPOCT, TEMII POCTa, CMEPTHOCTD,
MUTpALHs.

Dkoyiornyeckass CTpykKTypa mnomyisiuu. OIlleHKa YHCICHHOCTH TOIYJISIIHH.
Junamuka nomyisiiuu U €€ peryianus. buoTudeckuil moTeHIuan MomyJssuu.
MopenupoBanue JAMHAMUKA —Tomyisiuud. KpuBble pocTa  UYHUCIEHHOCTH
nonyisuun. KpuBble BBDKMBaHUA. Perynsmnus 4UCICHHOCTH TOMYJISIHA: POJIb
GakToOpoB, 3aBUCAMIMX M HE 3aBUCAIIUX OT IUIOTHOCTH. OKOJIOTHYECKHE
crpareruu BUI0B (1- 1 K-ctpaterumn).

[Tonsite 00 »dKonormueckod Hume Buma. MecrooOutanue. MHOroMepHas
Mojeab 3Konorudeckor Humm Jx.M. XarunHcona. PazMepbl 3KOIOTHYECKOi
Humy. [loTeHnranbHas 1 peaaTu30BaHHAS] HUIIIN.

Bun kak cucrema nonynsuuii. Apeansl BUAOB. Buabl M HMX JKU3HEHHBIE
CTpaTerud.  3aKOHOMEPHOCTHM  TOBEICHUS WU MUIPALMA  KUBOTHBIX.

buonornyeckue nHBa3UKU YYXXCPOAHLIX BUI0B

7.4

CoolOmiectBa opranu3MoB. buonenoz3 u ero crpykrypa. CB3um MeEXIy
opraHm3mMamMu B OuWOIleHO3€. JKOocHCcTeMa Kak oOTkpbiTas cucrema (A.Jlx.
Tencnu). DyHKIMOHAIBHBIE OJIOKM OPraHU3MOB B JIKOCHCTEME: IMPOJYICHTHI,
KOHCYMEHTBI, peayueHTtbl. Tpodpuueckue ypoBHH. Tpoduueckue Henu U CETH.
AlGuotnyeckue O50ku dKocucTeM. [1ouBBI M MBI B 3KOcHcTeMax. KpyroBopor
BEIIECTB U MMOTOK SHEPTUU B DKOCHCTEME.

OcHoBHbIE TOKa3aTeNnM 3KocucTeMbl. buomacca n mpoaykuusi. DKOJIOTHYECKHE
MUPAMUJIBI YUCEll, OMOMACChl U DHEPTUH.

HampaBiieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKieccud. [lepBudyHbIe U
BTOPUYHBIE CYKIIECCMM M WX MPUYMHBL. AHTPONOTE€HHbIE BO3ACUCTBHUS Ha
cykneccuu. Kinmakcnoe coobiectBo. bruopasnoo6pasue u moiaHoTa KpyroBopoTta
BEIIIECTB — OCHOBA YCTOHYMBOCTH COOOIIIECTB.

[IpuponHbie SKOCHUCTEMBI. AHTPOMNOTCHHBIE 3KOCHUCTEMBL. ATPOIKOCHUCTEMA.
ArpotieHo3. Paznuunst Mexay aHTpPOIIOT€HHBIMU U IPUPOTHBIMHU YKOCUCTEMAMHU.
VYp6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'opockas diaopa u
¢dayna. CuHaHTponH3aIys ropoackoi GayHsl. buonorndeckoe u X03iCTBEHHOE
3HAYEHUE arpodKOCHCTeM U YypOOo3KocHcTeM. 3aKOHOMEPHOCTH (OPMHPOBAHUS
OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B 9KOCHCTEMAX.

[Iepenoc sHEprun U BEWIECTB MEXKAY CMEKHBIMU SKOCUCTEMAMH. Y CTOMYHBOCTH
OpPraHMW3MOB, TOMYJSIUMA M DKOCUCTEM B YCJIOBHUSX ECTECTBEHHBIX U

AHTPONIOT€HHBIX BO3JAECHCTBUI

7.5

buochepa — oOmennanerapHass o0ojouka 3eMiHM, THA€ CYIMECTBYET WIH
cymiecTBoBasia ku3Hb. YueHue B.M. Bepnaackoro o Owocdepe. OOmactu
ouocdeps u e€ coctas. JKuBoe BemecTBo 6nocdepsl U ero (HyHKIHH.

3aKOHOMEPHOCTH _cyliecTBOBaHUsl O6uocdepsl. OcobeHHOCTH OHochepbl  Kak




I00ANbHOM ~ dKocHCTeMbl.  JlMHaMu4eckoe  paBHOBecMe B Oumocdepe.
KpyroBopoTsl BemecTB W OHMOT€OXMMHUYECKHE LUKl (yrieponaa, as3oTa).
PurmudHOCTS siBIeHUI B Onocdepe.

3oHanpHOCTH Onocdeprl. [Torsitne o 6mome. OCHOBHBIC OMOMBI CYIIH: TYHIPA,
XBOMHBIE JieCa, CMELIaHHbIE W IIUPOKOJMCTBEHHBIE Jieca, CTENHU, CaBaHHBI,
MYCTBIHU, TPOIMYECKHE JIeca, BBICOKOTOPhS. KimMmar, pacTHTENbHBIA W
YKUBOTHBIA MHp OMOMOB CYIIIH.

CtpykTypa U (YHKIHS XKHBBIX CHCTEM, OIEHKA MX PECYpPCHOTO MOTCHIMANA U

onocdepHbIX QyHKIHIHA

7.6

DKoJIorn4ecKue KpU3UChl U UX MpUuYuHbl. BosneiicTBue uenoBeka Ha Ouochepy.
3arpsi3HeHUE BO3MyIIHOW cpeapl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOJIHOM CPEIIbI.
OxpaHna BonHBIX pecypcoB. Paspymienue noussl. OxpaHa IIOYBEHHBIX PECYPCOB.
N3menenue knmuMmara.

AHTpPOIIOTEHHOE BO3JIEHCTBUE HAa PACTUTEIbHBIM U JKUBOTHBIM Mup. OxpaHa
PaCTUTENBHOIO U KUBOTHOrO MHpa. OCHOBHBIE NPUHLHUIIBI OXPAHbl IPHPOIBL.
Kpacubie xuuru. Ocobo oxpansembie mnpupoanbie Tepputopun (OOIIT).
borannueckue caapl ¥ 300J10rMUYECKHUE MTAPKH.

OCHOBHBIE TNPUHUMUIIBI YCTOWYMBOIO PA3BUTHS YEJIIOBEUECTBA M IPUPOJBI.
PamponanibHO€  MPHUPOJOIONB30BAaHME W COXpaHEHHE  OMOJOTMYECKOTO

pa3zHooOpasus 3emiu




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* buonorus. buonornyeckue cucteMsl u mpoiiecchl; 10 kiacc. yriryoiaeHHOe
oOyuenue TepemoB A.B., [lerpocoBa P.A. OO011iecTBO ¢ OrpaHMYEHHOM
oTBeTCTBeHHOCThIO « 1Ol MHEMO3IMHA»

* buonorus. buonoruueckue cucremsl u nporeccol; 10 kaacc. yriryoiieHHoe

ooyuenue. TepemoB A.B., [lerpocosa P.A. O6miecTBO ¢ orpaHU4eHHON

otBeTcTBeHHOCThIO « MOl MHEMO3HA»

METOANYECKHUE MATEPUAJIbI J1JIS1 YYUTEJIA
Metoaudeckoe rmocodue k npeaMernon auaun "Jlunus xxu3au" B.B.Ilaceunux,

I'.T".IlIBenoB, Mockaa, [Ipocsemienne, 2024

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET
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