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MOSACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery "buomorus" (manee - Ouoyiorusi) Ha
ypOBHE cpeaHero ooOiero odpa3oBaHusi pazpadoTaHa Ha ocHOBe dDenepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @eaepaunny,
OI'OC COO, Konnenuuu mpenojaBanus ydeOHOro mpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHU (PenepanbHoil pabouelt mporpaMMbl BOCITUTAHUA.

VYyeOubiii npeamer «buonorus» yriayonénHoro ypoBHs uzyudenus (10-11
KJIACChl) SIBISIETCSI OJTHUM M3 KOMIIOHEHTOB MpeAMeTHO# obnactu «EctecTBeHHo-
HayuHble mpeamets». CormacHo mnonoxenmsiMm DPI'OC COO mnpodunbHbIe
y4ueOHbIE TpPEIMEThI, U3ydyaeMble Ha YriyOJIEHHOM YPOBHE, SIBIISIFOTCS CIIOCOOOM
nuddepennann  oOy4eHUsT Ha YypOBHE CpeaHero oOiiero oOpa3oBaHUs U
IpU3BaHbl O0OECTIEUUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CpPEIHHM
o0ImuM, cpeaHUM PO eCCHOHATBLHBIM U BRICIIMM OOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 STHX Y4eOHBIX TMPEAMETOB [OJDKEH OBITh OpPHEHTHPOBAH 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 mnpenMery "buosorus" naér mpeactaBieHUE O
HeNnu W 3ajadax u3ydeHus ydeOHoro mpeamera «buomorus» Ha yriayOnéHHOM
YpOBHE, OIpeseNsieT 00s3aTenbHoe (MHBApUAaHTHOE) MIPEIMETHOE CO/IepKaHNE, €ro
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 oOyuaromuxcsi. B mporpamme 1o Ouosoruu
peaM30BaH MPUHILUIN TPEEMCTBEHHOCTH C HW3y4YeHHMEM OWOJIOTMM Ha YpOBHE
OCHOBHOTO  oOmiero oOpa3oBaHus, Oiarojaps 4YeMy IPOCMATpUBAETCS
HalpaBJI€HHOCTh HA MOCJIEAYIOIIEe pa3BUTHE  OHOJOTMYECKUX  3HAHUM,
OPHUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIICHUS, TMPEACTaBICHUN O 370pOBOM oO0pa3e >KW3HH, Ha
BOCIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHoi 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
oOy4arommxcsi MO0 OCBOCHUIO COJiepKaHUs OUOJOTHYECKOTro 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 yueOHoro mpeamera «buosorus» Ha yINIyOJIEHHOM 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
OMONIOTHHY, AKTyaTH3UPYIOTCS 3HAaHMS OOydYaroImmxcs Mo OOTaHWKE, 300JI0THH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs HBOJIOIMOHHOE
y4eHUe, OCHOBBI KOJIOTUHU U yUeHue o ouocdepe.

VYueOHnblii mnpeamer  «buonorus»  Opu3BaH ~ O00ECHEYUTh  OCBOECHHE
OOyJarOIIMMUCST OMOJIOTUYECKUX TEOPUHN U 3aKOHOB, WJICH, IPUHIIUIIOB U TIPaBUII,
JeXKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPa, 3HAHUH 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 TOAJEPKAHHUS HHTEepeca OO0ydaloluxcs K OMOJOTUU Hapsay Cco
3HAYUTENIHHBIM 00BbEMOM TEOPETHUUYECKOI0 MaTepuaia B COJEPNKAHUU MPOrpaMMBbl
1o 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, CBSI3aHHON C OHWOJIOTHEH, WIM K BBIOOPY
y4eOHOT0 3aBeJACHUS IJIsl TPOJIOJKEHUS OMOJIOrMYEeCKOr0 00pa30BaHusI.

JoctiwxkeHne uenu u3ydeHus ydyeOHoro 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
npaBuiax, COCTaBJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO 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  OMOJIOTMYECKUX
UCCleIOBaHUM B JlabopaTtopur W B mOpupoje (HaOIIoAeHUEe, HU3MEPEHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE);

OBJIaJicHHe OOYYarOUIMMHUCS YMEHHUSIMU: CaMOCTOSATEIbHO  HaXOIWTh,
aHAJIM3UPOBATh W MCIOJIB30BaTh OMOJIOTMYECKYI0 HH(POPMALMIO; 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
npoduiakTUK WHGEKITMOHHBIX 3a00J€BaHUM, MpaBuiia TTOBEACHUS B MPUPOJIE U
oOecrieyeHusi 6€30MaCHOCTH COOCTBEHHOW >KM3HEIECATEIHLHOCTH 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;



BOCMHTAaHUE Yy 00y4YalOMUXCs IEHHOCTHOTO OTHOILEHUS K KMBOW MPUPOJIE B
1EJIOM M K OTJIEIbHBIM €€ 00bEeKTaM U SIBICHUSIM; (POPMUPOBAHUE FKOJIOTUUECKOM,
IF€HEeTUYEeCKOM TpPaMOTHOCTH, OOIIe KyJIbTypbl TOBEACHUS B HIPUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUU;

npuobpereHne  00y4arolMMHUCA  KOMIETEHTHOCTH B pallOHAJIbHOM
MPUPOOTIOIb30BaHUN (COOMIO/IEHNE TPaBWJI TOBEJIEHUS B MPHUPOJE, OXPaHbI
BUJIOB, SKOCUCTEM, OMOCHhephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBBS U 310POBbSI
OKpYyXXarolmux Jrojel  (coOmroneHuss Mep nOporiiakTUKu — 3a00JieBaHUM,
obecrnieueHrne O€30MAaCHOCTU >KM3HEAEATEIbHOCTH B UYPE3BbIYAMHBIX CHUTYaIUSIX
OPUPOJHOTO M  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHWE  YCIOBMM  JUIsI  OCO3HAHHOIO  BBIOOpa  OOyYarolUMHCS
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
YpPOBHE CpeaHero obmero oopazoBanus, coctaBiser 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Hejento), B 11 kimacce — 102 yaca (3 gaca B Hefienio).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHs] OMOJIOTHUU
OCYUIECTBIISIETCS ¢ YYETOM CHEHU(PUKH €ro COAEp)KaHWS M HAIpaBICHHOCTH Ha
OpOAODKEHHE OHOJIOTMYECKOT0  00pa3oBaHUS B OpraHM3alsIX CpPEIHEro
po(eCcCUOHANTBLHOTO U BBICIIETO 00pa30BaHUSI.

O0s13aTeNbHBIM YCIOBUEM ITPU 00YYEHUH OMOJIOTUN Ha YIITyOJIEHHOM ypOBHE
ABJIAETCS. MPOBEJECHUE JTAa0OPATOPHBIX M MpPaKTHYECKUX paboT. Taxxke ywactue
OOy4YaroIMXCcs B BBIMOJTHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEIOBATEIBCKUX Pa0OT,
TEMaThKa KOTOPBIX OMpENEIseTCs y4YuTeJIeM Ha OCHOBE HMEIOIIUXCS
MaTepHaAIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COAEPKXAHUE OBYUYEHUA
10 KJTACC

Conepxanue mporpammebl, BBIAEIEHHOE KYPCUBOM, HE BXOIHUT B MPOBEPKY
rocyapctTBeHHoi urtorooi arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHnHas Ouojorusi — KOMIUIEKCHas Hayka. KpaTkas ucrtopusi pa3BuTHUs
Ouosiornu.  buojrornueckue HaykKd W U3yyaeMble UMM TIPOOJIEMBI.
OyHIaMEHTalbHbIE, TNPUKIAJHBIE KW TMOUCKOBBIE HAy4YHBIC WCCIECJIOBAaHHUS B
OHOJIOTHH.

3HayeHue Ouosoruv B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYyUYHOU
kaptudbl mupa. Ilpodeccun, cBsizanHble ¢ Ouosiorueid. 3HaueHHe OUOJIOTMU B
MMPAKTUYECKOM JEATEIIbHOCTA 4YEJIOBEKAa: MEIAULHHE, CEIbCKOM XO3SMCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOBL.

JemoHcTpanuu

[Toptpetsi: Apucrorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. dapBus,
VY. I'apsen, I'. Mengens, B. 1. Bepnanckuu, U. I1. I1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmumer u cxembl: «CBsi3b OMOJIOTMH C JIPYTUMHM Haykammuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTteMbl U UX U3y4YeHHE

XKusble cuctembl Kak mnpeameT wulyudeHus Ouosoruu. CBOWCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JUCKPETHOCTh U IEJIOCTHOCTb,
CIHOXXHOCTh M YIOPSAIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CAMOOPTaHU3AIU,
CaMOBOCITPOM3BEICHUE, PA3IPAKUMOCTb, K3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIJIETOYHBIN,
TKAHEBBIM, OpPraHU3MEHHBIM, TMOIYJISIUUOHHO-BUIOBOM, 3KOCHUCTEMHBIN
(OuoreoueHoTuueckuit), ouochepueiil. Ilpoueccel, npoucxonsuie B KUBBIX
cuctemax. OCHOBHbBIE TpHU3HAKU XUBOTO. JXKu3HBb Kak (opma CyIIECTBOBAHUSA
Marepun. Hayku, nzyyaroiine >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3AIUU.

N3ydenne kuBbIX cucTteM. Meroasl Ouosiorndeckord Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3aIus, MeTaaHanus. [loHstre o 3aBucumMon u
He3aBUCUMOM TniepeMeHHOW. IInaHupoBanme »skcnepumenta. IlocranoBka u
npoBepka rumnote3. HyneBas rumnote3a. [loHsTiue BHIOOPKH M €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux naHHbIX. OIEHKa JOCTOBEPHOCTH IMOJYyUYEHHBIX
pe3yibTaToB. [IpyUuMHBI UMCKaXEHUS Pe3yJbTaTOB JKcrepumeHTta. [lonsitue
CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpanuu



Tabmuuer m cxembl: «OCHOBHBIE TpPHU3HAKH >KU3HW», «buomornueckue
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. VcTtopus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. Jleenryka. Knerounas teopus (T. lIBanH,
M. Hlneitaen, P. BupxoB). OCHOBHBbIE IOJIOKEHHUS COBPEMEHHON KJIETOYHOM
TEOPUHU.

Metoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpomatorpagus, 37eKTpodope3, METOJ MEUYEHBIX aTOMOB, AU(depeHInaIbHOe
HeHTpUyTUpoBaHUe, KyJIbTUBUPOBAHUE KIETOK. M3yueHue @OuUKCUpOBAHHBIX
K1emok. DIEKTpOHHasT MUKpockonus. Koughoxanvnas muxkpockonus. 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, asnextpodope3, audpdepeHianbLHoe eHTPUPyTrupoBaHUE,
[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.

Opranuueckne BelIeCcTBa KIJIETKU. buonorndeckne mnoauMepsl. benkwu.
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.
OO0mumit T1UIaH  CTpPOEHUA U (PUBMKO-XMMHUYECKHME CBOMCTBA  YIJIEBOJIOB.
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. Crpoenne HyKIEMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnun kommiiementapuoct. [IpaBuimo Yapradda. Ctpykrypa
JAHK — nBoiinas cnupanb. Mecronaxoxaenue u ouonornueckue pynkiuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moliekyie ATO.
buonornyeckue ¢pynkiumu AT®. BoccTaHOBIEHHBIE TIEPEHOCYUKU, UX (DYHKIIMH B
kietke. /Jlpyeue wuyxneozuompugocgpamer (HT®P). CexBenuponanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKu, npomeoMuKHu.

CrpykrypHas Ouonorus: OMOXuMHUUYECKHEe U OMOPU3UYECKHE HCCIEeI0BaHUS
cocTaBa W TPOCTPAHCTBEHHOM CTPYKTYphl OuomMosiekyn. Mooeruposarue
CMpPYKmMypbl U QYHKYUli 6UOMONEKYI U UX KOMNIeKco8. Komnvromepnulil ouszaiin 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 MOJEKyJibl 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

Tunbel KJIETOK: JyKapuoTHyecKass u mpokapuotudeckas. CTpPyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CrtpoeHure MpoKapuOTHYSCKOM KiaeTku. KieTtouHas cTeHKka OaKTepuil B apXeH.
Oco0OeHHOCTH CTpOeHHsI TeTepoTpodHONM U aBTOTPO(PHON MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue 151 (GyHKIIMOHUPOBAHUE IYKAPHUOTUYECKOU KJIETKMU.
[lnazmatuueckass wmemOpana (Torazmanemma). CTpyKTypa IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCTIOPT BEHIECTB Yepe3 IUIa3MaTUYECKyI0 MEMOpaHy: MaCCUBHBIM
(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.

[Hurtomna3ma. [{uto3one. IluTockener. [IBmxenne nurormiazMbl. OpraHoUIbI
kieTkdn. OJIHOMEMOpaHHbIE OpPraHoWAbl KIETKH: D3HAOIUIa3MaTUYEeCKas CeTh
(BIIC), anmapar ['onbmku, JTU30COMBI, UX CTpoeHWEe W (yHKIHMH. B3amMocBs3b
OJIHOMEMOpPAHHBIX OPraHouAoB KieTkh. CTpoeHHe TpaHyISIPHOTO PETUKYIIyMa.
Mexanusm nanpasnenus 6eaxos ¢ I1IC. CuHTe3 pacTBOPpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuiéi  (arpaHyssipHbIA)  SHAOIIA3MATHYECKHI
petukynyM. CekpetopHas pyHkius anmnapata ['onbmku. Moouguxayus benxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onvoxcu. TpaHcnopt
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KieTok. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpraHOWAbl  KIJIETKU:  MUTOXOHJAPUM,  IJIACTHUJIBIL.
Ilpoucxoorcoenue mumoxonopuii u niacmuod. Cumobuozcenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoenne W (QyHKIUMHM MHUTOXOHIpuM u rmuactun. [lepBuunsie,
BTOPUYHBIE M  CJIOXHBIE  IUIACTUABI  (OTOCHMHTE3UPYIOIIMX  JYKAPHOT.
XJIOpOIIACThI, XPOMOIUIACTHI, JIEMKOIIIACTHI BHICIINX PACTEHUMN.

HememOpanusie opranouapl kiaetku CtpoeHue u (PyHKIIMM HEMEMOpPaHHBIX
OpraHOHUIOB KJICTKH. Pu6ocomel. IIpomedsicymounvie Qunamenmot.
MuxkpodunameHTel. Akmunogvle Muxkpoguiamenmol. MpbIIIEUHbIE — KIIETKU.
Axmunosvie KOMNOHEHmMbl HeMbluleyHblx Kiemok. Mukpotpybouku. KnetouHsiid
neHtp. CTpoeHwe U JBMKEHUE IKIYTUKOB U PECHUYECK. 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  pacTUTENIbHOM  KIeTKW», «CTpoeHue
MHUTOXOHAPUMNY», «Anpo», «CTpoeHne NpOKapUOTHIECKON KIIETKN.

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

JlaGoparopnass pabGora «I3yuyeHne CTpPO€HUA KIETOK Pa3JIMYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «/3ydeHne cBOWCTB KIETOYHOU MEMOpaHBI».

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

IlpakTnueckass  padora  «M3ydyeHnue  JOBMKEHUS  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 KuCIopojga B OOMEHHBIX
mpoiieccax. JHepreTuueckoe obOecrnedueHne kietku: mpepamenne ATD B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIM XapaKTep peakiuil KIETOYHOIrO
Metabonuzma. DepMeHTBI, WX CTPOCHHE, CBONCTBA U MEXaHHU3M JICHCTBUSI.
Kodepmentsl. Otnuuus GpepMEeHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPhl M OCJIKU-UHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBI CHUHTE3 OpPraHUYECKUX BEILIECTB B KIEeTKe. POTOCUHTES.
AHoKcucenHblli U OKcueeHHblll omocunme3 y obaxkmeputi. Ceemocoouparoujue
nUCMeHmbvl U NUSMEHMbl PeaKYUOHHO20 yenmpa. Polb 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 HUX
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 «l3ydeHue  KATAIMTUYECKONW  aKTUBHOCTHU
(dhepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

JlabopaTtopnass pabora «/3yyenue (epMEHTATUBHOIO paCHICIIICHUS
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. Peannsanus HacnencTBeHHOW nH@opMmanuu. ['eHeTnueckuit
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.
VYcnoBus OuocunTe3a Oenka. KoaupoBanue amuHOKuCIOT. Pons pubocom B
OouocuHTese Oenka.

CogpemenHvie npedcmasnenuss o cmpoeHuu 2eHog. Opranuszaius reHoma y
MPOKAPUOT U IYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpoOKapuoT. ['umoresa
onepona (®. XKako0, XK. Mano). MonexynspHvie mexanuzmvl IKCHPECCUuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomel 2enos. Perynsaius 0OMEHHBIX
npoiieccoB B kieTke. Kierounslit romeocras.

Bupycbl — HeksieTouHble ()OpMBI KU3HU U 00JIMraTHbie Tapa3uTsl. CTpoeHue
IPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. KusHenuvii Yyuki
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, obaxmepuogpazcos.
Obpamuas mpanckpunyus, pesepmasd, UHmezpasda.

BupycHbple 3a0oyieBaHMsl  4elOBEKa, JKUBOTHBIX, pacteHui. CIIN/,
COVID-19, counanbHble 1 MEAULIUHCKHUE MPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz ooavwux 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.
Oco0eHHOCTH MpOLIECCOB, MPOTEKaIIUX B HHTep(daze. [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 MNPOUCXOJAUIME B HUX

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

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

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

JlemoHcTpanuu

Tabnuupl u cxembl: «OKWU3HEHHBIM MUK KIETKU», «Mwutosd», «CTpoeHue
xpomocomy, «Permkanus [JHK.

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

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

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

Tema 9. CTpoenue n GyHKUNHM OPraHU3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OPTaHU3MBI.

OcoOCHHOCTH  CTPOEHHUS U  JKU3HENEATEIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIE
BOJIOPOCIIH, APYTHE MPOTUCTHI. KOJTOHUAbHBIEC OPTaHU3MBI.



B3auMocCBsA3p 4acTeli 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. BereraTtuBHble M T'e€HEpaTUBHbIE OpraHbl pacTeHuid. Oprasbl U
CHUCTEMBI OPIraHOB KXMUBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OpPraHOB.

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

JBmkeHne  opraHu3MoB. JIBH)KEHME  OJHOKJIIETOYHBIX  OpPraHW3MOB:
amM&OouIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMIA:
TPONU3Mbl M HACTUH. JIBHJKEHME MHOTOKIETOYHBIX >XUBOTHBIX M YEIIOBEKA:
MbIeyHas cucreMa. Pedrexc. CkeneTHbIe MBI U UX padoTa.

Ilutanne opranuzmoB. IlornomeHue BOABI, YIJIEKUCIOIO Tra3a W
MHMHEPAIbHBIX BEIIECTB pacTeHUsIMU. lIuTaHue >XKMBOTHBIX. BHYTpuUIIOI0CTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MULIEBAPUTENIBHOTO TpakTa. [IumeBapurenvHbie xene3bl. llumieBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. JIpixanue pactreHuit. Jlpixanue ;kuBOTHBIX. [{uddyszus
ra3oB 4epe3 MOBEPXHOCTh KieTKU. KokHoe apixanue. JlpIxaTenbHasi MOBEPXHOCTD.
’KabepHoe u nérounoe apixanue. J[pIxaHne mMO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
[pixarenbHass cucTeMa 4enoBeKa. MeXaHW3M BEHTWISLMM 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 kpoBooOpaieHus. IBOIIOLHUOHHBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOIN CHUCTEMBbI MO3BOHOYHBIX KMBOTHBIX. Pabora
cepaua U e€ peryJssuus.

Beigenenne y opranu3moB. Beigenenue y pacteHud. Beiaenenwe y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Oprasel BelaeneHus. PunpTpanus,
CeKperusi 1 00paTHOE BCAChIBAHUE KaK MEXaHU3MBbI 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 pPACTEHUM.
Kytukyna. CpeacTBa macCUBHOM U XUMUYECKOU 3aIUThI. DUTOHIUIBI.

3amnuTa 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX IPOHU3BOJHBIE.
3ammTa opranusMa ot Ooje3Hed. UMmyHHas cuctema uenoBeka. KiieTouHbll 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 ¥ peryisius |y Opranm3sMoB. Paznpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pasapaxxumocts U perysanus y
pacTeHuil. PocTOBBIE BEIECTBA U UX 3HAYCHHUE.

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

['ymopanpHas perynsuus W 3HAOKPUHHAs CHCTEMA XMBOTHBIX 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, «Hepsnas CHCTEMaY, «Koxay, «MpIreyHast CHUCTEMAY,
«BblaenurenbHas CHCTEMa», «JHAOKPUHHAS cucTeMa», «CTpPOEHHUE MBIIIIBD,
«Ammynuter»,  «KumieunomosoctHeie», «CxeMa  MOUTaHUS  PACTCHUIY,

«KpoBeHOCHbIE CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOoe€HHE THUIPH»,
«CTtpoeHue 1uiaHapum», «BHyTpeHHee CTpOeHHE AO0KIEBOro uepBs», «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, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMU
HACEKOMBIX, UTJIOKOXKHX, KHUBBIE IK3EMIUISPbl KOMHATHBIX pPAaCTeHHH, repoapuu
pacTeHM pa3HBIX OTHENOB, BJIAXHBIE TMpENapaTbl >KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
00opyI0BaHUE JIs1 JEMOHCTPALIUU MOYBEHHOTO M BO3/YIIHOTO MUTAHUS PACTCHUH,
pacuierieHus Kpaxmaia u OeJIKOB MoJl AeicTBUEM (pepMEHTOB, 000pYyI0BaHUE IS
JIEMOHCTPAILIUK OMBITOB IO U3MEPEHUIO )KM3HEHHOW €MKOCTH JETKUX, 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

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  Oecrnonoro  pa3MHOXEHHUS:  IOYKOBAaHUE,  CHOPYJISIUS,
(dparmMeHTanus, KIOHUPOBAHUE.

ITonoBoe paszmHokeHue. IlomoBbie kiaeTku, uin ramersl. Mehos. Craguu
Mmeiio3a. [ToBenenne xpomocoMm B Meio3e. Kpoccunrosep. bruonorudeckuii cMbICI
MeNo3a M IIOJIOBOrO mpolecca. Meno3 W ero Mecro B KU3HEHHOM IIHKJIIE
OpPTaHHU3MOB.

IIpenzapoasiieBoe pazButue. ['aMmeTorenes y ;kMBOTHbBIX. 110710BbIE KENE3BI.
OOpa3oBaHue 1 pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
ITOJIOBBIX 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). JpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanwoe Opoobaenue. brnacmyna, munwi
onacmyn. OCOOCHHOCTH JIPOOJICHHS MIICKOMUTAIONIUX. 3apOJbIIIEBbIe JTUCTKH
(racTpyssinus). 3aKiajKa OpraHOB M TKAHEW W3 3apOJIbIIIEBbIX JIUCTKOB. B3anmHoe
BIUSHAE YacTel pa3BUBAIONIETOCS 3apojblia (dMOpHOHATIbHAS WHIYKIUSA).
3akiagka IUIaHA CTPOEHUS JKMBOTHOIO KaK PE3yJibTaT HEpPaApXUUECKHUX
B3aMMOJICUCTBUII TE€HOB. BiusHue Ha 5>MOpPHOHAIBHOE pa3BUTUE PA3TUUYHBIX
(haKTOPOB OKPYIKAIOIIEH CPEIbl.

Poct u pasButue xuBOTHBIX. [locTomOpuoHanpHbI mepuoa. [Ipsmoe wu
Hermpsimoe pas3BuTue. PaszButne ¢ Meramopdo3oM |y OECrnO3BOHOYHBIX 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.

PasmHuoxxenne u pasButue pacteHuil. ['amerodutr 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 cxeMbl: «BererarmBHOe pa3MHOXKEHHE», «Tumbl Oecrosioro
pa3MHOXEHUs», «Pa3zMHOXKEHHE XJIaMUJIOMOHAIb», «Pa3MHOXKEHUE HBIJIEHBD,
«Pa3MHOXeHue Tuapb, «Menosy, «XpoMocoMbl», «l'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onsia», «OCHOBHBIE CTaAuU OHTOreHes3ayn, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButne wmaiickoro xyka», «Pa3Butue capaHumny,
«Pa3BuTne narymkn», «JIBOMHOE OIIOAOTBOPEHHE Y ILIBETKOBBIX PACTEHUN»,
«CtpoeHune 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 TMOJOBBIX KIIETOK HAa FOTOBBIX
MHKpOITpEnapaTax».

IIpakTnueckas padora «BbIBIEHHME MPU3HAKOB CXOJICTBA 3apPOABIIICH
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
Mengens, I'. ne @puza, T. Moprana. Ponp oTe4ecTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Pa6oter H. K. KonsiioBa, H. Y. BaBmiiosa, A. H. benosepckoro, I'. ]I.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE TOHATUS U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, aJbTEPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU 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. IlepBbiii 3akoH MeHaenss — 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.

JurubpugHoe ckpemyBanue. TpeTuil 3akoH MeHiens — 3aK0H HE3aBHCHUMOTO
HacJIeOBaHMUsl ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIIHOTO
CKpEIBaHUSI.

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

['eneTnka nosa. XpoOMOCOMHBIM MEXaHU3M ONPEACICHUS NOJIA. 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.

['eHeTHYeCKUT KOHTPOJIb PAa3BUTHS PACTEHUM, JKUBOTHBIX M YEJIOBEKa, a
TaKkkKe (PU3NOJIOTUYECKUX IPOLIECCOB, TMOBEACHUS U KOTHUTHUBHBIX (DYHKLHH.
['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
Menpens», «AHanusupympollee CkKpelmuBaHue», «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  MOHOTHOPUIHOTO
CKpEIIMBAHUA y IPO30DUITBD».

I[IpakTnueckas  paGora  «M3yueHue  pe3ylnbTaToB  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.

Moaudukanuonnass U3MEHYMBOCTh. Ponb  cpeast B (opMUpOBaHUU
MOAU(PUKAIMOHHON M3MeHYnBOCTH. Hopma peakiuu npusHaka. BapuanmoHHBIN
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 HM3MEHYMBOCTb. BuIbl MyTanuili: 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, pOJb  SNUSEHEMUYECKUX (HaKkmopos 8
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 uvenoBeka. MexayHapoaHas mporpaMma HUCCIEIO0BAHUS T€HOMA
yejaoBeKa.  Meroapl  U3ydeHMsT T€HETUKHM  4YEJIOBEKa:  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 ¢ HACIENCTBEHHON MPEApacoiOKEHHOCTHIO.
3HaYCHUE MEAULUHCKOW T€HETUKHA B MPEAOTBPALICHUU U JICYEHUH 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. Cenrekunsi OpranusMoB

JloMecTukanuss W CeNeKuus. 3apOKICHUE CEIICKIMU 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 TOMOIIbI OIEHKHU
(dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJIGKIIMOHHOW  paboThI.
PannaninOHHBIN U XUMUYECKUNA MyTareHe3 Kak UCTOYHUK MYTAallUi Y KyJIbTYPHBIX



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. JIOCTHIKEHHS CENIEKIIMU PAaCTCHUHN U KUBOTHBIX. «3enénas
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: CyujeCmsayrouux u co30anusi Ho8blx nopoo, MUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX 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.

JlabopaTopHasi padora «/3yyeHue copTOB KyJIbTYPHBIX PACTEHHI U MOPOJ]
JIOMAIIHUX KUBOTHBIX).

JlaGoparTopHasi padora «/3yueHrne METOAOB CEIEKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBUBKa pacTeHUIN».

IKcekypeusi «OCHOBHbIE METOIBl U JIOCTHKEHHSI CEJIEKIMM PACTCHH U
KHUBOTHBIX (Ha CEIICKIIUOHHYIO CTaHIIMIO, MIJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA  YYaCTOK, B TEIJIMYHOE XO3S4UCTBO, B J1A0OpATOPHIO
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, TMOJyYeHHE KHUCIOMOJIOYHBIX  MPOIYKTOB,
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 unxenepus. 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 Mmeouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpyKIMUsA
AUIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METOJI TpaHCIUIAHTALUUU SJIEP KIIETOK.
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 Tepanus paka. 3D-OuounxkeHepuss Uil  pa3pabOTKH
(byHIaMEHTAJIbHBIX OCHOB MEIWLMHCKUX TEXHOJIOTWH, CO3JaHHsl KOMIUIEKCHBIX
TKaHEe coueTaHWeM TEXHOJOTUH TPEXMEPHOro OMONMPHHTHHra U ckaddonaunara
JUISL PELIEHUS 3a/1a4 [TEPCOHATU3UPOBAHHON MEIULINHBI.

CoznlaHne BEKTOPHBIX BAaKLUMH C LEJIbI0 00OecredeHruss KOMOMHUPOBAHHOU
3amuThl 0T Bo3Oyautenerr OPBU, ycranoBieHune MOJEKYJISPHBIX 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 CHia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TIPOU3BOJICTBO).

11 KUIACC

Tema 1. 3apoxkaenne W pa3BUTHE 3BOJIIOIMOHHBIX MPeACTABJIEHHHA B
onosorum

OpomonmonHas Teopuss Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHUS
JnapBuHM3MA. JKU3Hb U Hay4dHas nedaTenbHoCcTh Y. JlapBuHa.

JBrkyiye cuiibl 3Bostonnu BUA0B 1o Y. JlapBuHy (BbICOKass HHTEHCUBHOCTD
pa3MHOXKEHHUSI OpPraHU3MOB, HACJEJICTBEHHAas M3MEHYMBOCTb, OOpnOa 3a
CYILIECTBOBAHHE, €CTECTBEHHbBIN U UCKYCCTBEHHBII 0TOOD).



Odopmiienne cunterndeckord teopun dBomtonmu (CTD). He#Tpanbhas
teopust dBomouuu. CoBpeMeHHas JBOJIONMOHHAS  Ouojorus. 3HAauYCHUE
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 (HopMUpOBaHUS
npucrocoOieHnii y pacteHuii U KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTta nyremectBus Y. lapsuna», «Haxoaku Y. apsuna», «@opmbl 60pHOBI
3a cymectBoBaHue», «llopoabl romyoeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycThl», «[lopoasl JoManHuX KUBOTHBIX», «Cxema 00pa3oBaHMs HOBBIX BUIOB
(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 TOMyJISIUUMU KaK 3JEMEHTAapHOE HBOJIIOIMOHHOE SIBIIEHHE. 3aKOH
reHeTuyeckoro pasHoBecus J[xx. Xapau, B. BalinGepra.

OnemeHTapHbie (HAKTOPHI (IBMKYIIUE CHUJIBI) HBOJIONUU. MyTallMOHHBIN
npouecc. KomOuHaTMBHAs W3MEHUYMBOCTh. Jlpeild TeHOB — ciyuaiHbIe
HEHANpaBJICHHbIE M3MEHEHHUS 4YacToT ajulesiel B momyisauusax. 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).

EctecTBeHHBI1 0TOOp — HampaBisAOmMA  (QakTop 3BomonUU. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOMIUNA,  Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIf). [lomoBoit oTO0p. BO3HMKHOBEHME U HBOJIOIUS COIMAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocoOseHHOCT,  OPraHU3MOB  KaK  pe3ysbTaT  MHUKPOIBOJIOLIHH.
Bo3HukHOBEeHHE  MPUCIOCOOJIEHUH y  Opranm3sMoB.  Apomopdo3bl U
uauoananrtanuu. [Ipumepsl npucnocodieHuit y opranu3mMoB: MOp(hOIOrH4YecKue,
dbuznonornyeckue,  OHMOXMMHYECKHE,  MoBeaeHUYecKkne.  OTHOCHUTEIHHOCTh
MPUCTIOCOOJIEHHOCTH OPraHU3MOB.

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



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

Mexanu3Mbl GOpMHPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb »BONIOIMOHHONW OHWOJOrMKM B  pa3padOTKE Hay4YHbBIX 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, «IKOJIOTHMYECKass M30JSUUsl MOMYJISALUNA CeBaHCKOM (openny,
«['eorpadpuueckass W30MAMMS  JIMCTBEHHUIBI CHUOMPCKOM U JIMCTBEHHUIIBI
JnaypcKoiy, «IlomymsaOHHbIE BOJIHBI YUCIEHHOCTU XUITHUKOB U KEPTBY», «Cxema
JNEUCTBUSL €CTeCTBEHHOTO O0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«Bnycrpuanbaelii MenaHu3m», «JKuBble nckonaeMmsie», «IlokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpemynpexnaromas 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 MNOTHUI] U 3Bepei
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 MaKpolsBoJOLMHU. [laneoHTONOrMYECKHEe  METOMBI
uzydeHus: odBoionuu. Ilepexonneie QopMbl M (QUIOrE€HETHYECKUE  PSAJIbI
OpraHU3MOB.

buoreorpaduyeckue metonasl usyudeHus sBomonud. CpaBHEHHE (IIOPHI 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  MaTeMaTUYeCKUe  METOJbl  U3YUYEHHUS  DBOJIOLUU.
['omonoruunbie TeHbl. COBpEeMEHHBIE METOABl MOCTPOCHUS (UIOTEHETUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (IpaBHUiIa) SBOMIONUU. [Ipunyun cmenvl yHKyulL.
HeobOpatumocTs 3Bomtonnu. AjanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIOLINH.

JleMoHCcTpauumn

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

Tabnuupel 1 cxembl: «DUIOTeHETUUECKUI Pl JOMIATNY, «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creronedansy,  «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: KOJUIEKIMH, TepOapuu, MYJSDKM HCKOIAEeMbIX 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
naHcriepmusi. JloHayyHble TPEICTABICHUS O 3aPOXKICHUU KU3HU (KpPEar[MOHHU3M).
['MnoTre3a NOCTOSSHHOTO CaMO3apPOK/ICHUS KU3HU U €€ ONpOBEp KeHHE onbITamMu O.
Penu, JI. Cnannanuanu, JI. [Tactepa. [Ipoucxoxaenue xxu3Hu U aCTpOOUOJIOTUSI.

OcHoOBHbIE JTanbl HEOPraHUYECKOU JBOJIIOLVH. [ImanerapHas
(reosoruyeckasi) IBOJIOIMS. XUMHUYECKas dBOJIOLUS. AOHUOTCHHBIH CHUHTE3
OpraHhYecKux BeulecTB u3 HeopraHnuyeckux. Ombir C. Mwmmiepa u I'. HOpwu.
OO6pazoBanne mnoauMepoB u3 MoHOMepoB. KoamepBatHas rumnoresa A. U.
OmnapuHa, runoresa nepBuyHoro OynboHa J[x. XonaeitHa, reHeTUYecKasl TurnoTesa
I'. Ménnepa. PuGo3umbl (T. Yekx) m rumoresa «mupa PHK» VY. I'mnGepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopus 3emumm m meroasl €€ wu3ydeHus. lckomaemble opraHnudeckue
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 MeTabonn3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIIEHKH KaK aHAJIOr MEPBbIX HA 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokaproTHI M 5yKapHOTHI.

[IpoucxoxneHue 3ykapruoT (CUMOMOTeHe3). DBOIIOIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. IIponcxoxkaeHne MHOTOKIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
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€ 3Tamnbl HBOJIONHUHU >KUBOTHOTO Mupa. OCHOBHBIE apoMop(o3bl
KUBOTHBIX. Bennckas ¢dayna. KeMOpuiickuii B3pbIB — IMOSIBIEHUE COBPEMEHHBIX
tunoB. IlepBbie XOpaoBbIe )KUBOTHBIE. JKU3HD 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 MEpUoAaM: apxei, MpOoTepo30u,
najgeo3oi, Me3030M, KailHo30#l. OOmas XxapakTepucTHKa KiuMarta U
re0JIOTMYECKUX IporeccoB. llosiBIeHHE M pacuBET XapaKTEPHBIX OpPraHU3MOB.
VYrineobpa3oBaHue: €ro yCIOBUS U BIUSHUE HA Ta30BBIM COCTAaB aTMOC(HEPHI.

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

CoBpeMeHHas cucTteMa opraHudeckoro mupa. [lpuHiunel kiaccudukanuu
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.

Tabmumel u cxembl: «Cxema onbiTa @. Penny, «Cxema omnbita JI. [Tactepa mo
M3YYECHUIO CaMO3apoXIeHUsl ku3Hu», «Cxema ombiTa C. Mumnepa, I'. FOpwny,
«JTanpl  HEOPraHWUYECKOW  BBOJIOLHUM»,  «[ €OXpOHOJIOrMYEcKass  IIKAJIay,
«HauanpHble dTanbl OPraHUYECKON IBONIONUNY, «CxeMa 00pa3oBaHMs 3YKAPUOT
nyTéM cumouoreHeza», «Cucrema XuBOM mnpupoab», «CTpoeHHE BUPYCay,
«Apomopdo3bl  pacreHuid», «PuHHOGUTH, «OIHOKIETOYHBIE BOAOPOCINY,
«MHuorokierounsie Bogopocan», «Mxm», «llamoporHukm», «l'onocemeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHUui», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteitmme», «KuiieuHononiocTHwey,
«IInockue 4EPBUY, «UEeHUCTOHOTHEY, «PbIOBDY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecs», «lItumpy, «Miekonuraromuey, «Pa3Buthe KU3HU B
apxenckou 3pey», «Pa3BuTHe KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BuTHE )KU3HU B
[TAJIE030MCKOM 3pey, «Pa3BuTHe )XKU3HU B ME3030MCKOM 3pey, «Pa3Burue KU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuud pPACTEHHM pa3UYHBIX OTAEIOB, KOJUIEKIIHH
HAaCEKOMBIX, BIIAYKHBIE IIpenapaThl ’KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUU
WUIJIOKOKHUX, CKEJEThl TIMO3BOHOYHBIX JKMBOTHBIX, Yyuesia NTHUI[] WU 3BEpeu,
KOJUICKIIUM OKAaMEHEJIOCTEN, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OPraHHUYEeCKHX
OCTaTKOB OPTaHU3MOB.

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

JlabGopaTtopnasi padora «/I3yyeHue M omnuMcaHUE MCKOMAEMbBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHHUS PaCTEHUM
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «l3yueHue 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, AMOPHOJIOTHYECKHE, (bH3H0JIOT0-OMOXUMHUYECKHE,
noBesieHueckue. OTan4us 4enoBeKa OT )KUBOTHBIX. [IpAMOX0XKAEHNE U KOMILIEKC
CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAIBHOU
CHUCTEMBI.

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

OcHOBHBIEC CTaJuu aHTpororeHe3a. PanHue uenoBekooOpa3Hbie O00€3bSIHbI
(IpOKOHCYJIbI) U paHHUE MTOHTUBI — OOIIHME PEAKU YETOBEKOOOPa3HbIX 00€3bsIH U
Tr0AeH. ABCTPAJIONIUTEKU — JBYHOTHE IPEIKHU JIIOAEH. Uen0BEeK yMenblil, IIEpBbIE
W3TOTOBIICHUSI OPYyAUN TpyJa. YeloBeK NpsMOXOASIIAN U TIEPBBIA BBIXOJ JIFOJEH
3a mnpenensl  Adpuku. YemoBek reimenbOeprckuii  —  oOmMHA  TPEAoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKAa pPa3yMHOro. UeloBeK HEaHAEepTalbCKUN
Kak BHJ JIIOJEH XOJOAHOTO KiMMaTra. YeslloBeK pa3yMHbIM COBPEMEHHOI'O THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpeaenamMu 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.
EnunctBOo  uyenoBeuecknx — pac.  HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[Tprcnoco0neHHOCTh 4YeNOBeKa K pa3HbIM YCIOBHUSM OKpYXalollel cpeibl.
Bnusnue reorpaduueckoit cpenbl u apedidpa TeHOB Ha MOPQOJIOTHIO H
(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, penponaykiuu (dororpaduu) KapTUH C
MU(DOTOTHYECKUMU W OUOJNEHCKUMH CIOKETaMH TPOMCXOKICHUSI YeIOBEKa,
doTorpaduu HaxoJI0K UCKOMAEMbIX OCTAaTKOB YEJIOBEKa, CKEJIET YEJIOBEeKa, MOJIEIb
yeperna 4YejaoBeKa W 4epena IIMMIIAH3€, MOJEIb KUCTH YEJIOBEKa M KHCTH
IMMITaH3€, MOJEJH TOpCca MPEIKOB YEIOBEKa.

JlaGopaTopHasi padora «l3yueHne o0COOCHHOCTEH CTpPOCHHUSI CKeleTa
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 JlabopaTropHble. MojenupoBaHue B JKOJOTHMH. MOHUTOPUHT
OKpY’Karolen cpeibl: JIOKAIbHBIN, PErHOHATBHBIN U TJI00aIHHBIM.

3HAa4eHUE DOKOJIOTMYECKMX 3HAHMW JUI1  YEJOBEKA. OJKOJIOTMYECKOE
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 METOJ0B JKOJIOTUYECKUX
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.

Abuotnueckue (¢pakrtopel. CBeT Kak »Konoruueckuid dakrtop. JleiicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOI'O CIIEKTPA HAa OPraHU3Mbl. JKOJOTMYECKHE TPYIIIIbI
pacTEHHI M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CUTHaibHasg poJib CBETA.
DoTONEPUOaN3M.

Temneparypa kak skosiormdeckuil ¢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.

Cpenbl oOuTaHUsT OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JyIIIHAsl, MOYBEHHAs,
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 pUTMBbL. [IpHUCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCIIOBHM KU3HMU.

Kuznennsie Qopmbl  opranm3mMoB. [loHsTue o Ku3HEHHOU (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 B3aUMOJCUCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpefe
oOutanusd. [IpyHIMI KOHKYPEHTHOTO UCKIIOYEHUS.

JlemoHcTpanuu

Tabnuupr m cxeMbl: «Oxonoruueckue (aktope», «CBETOBOM CHEKTpY,
«IKOJOTMYECKUE TPYMIbl )KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TerioKpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DU3MONOTHYECKUE ananTaluu
KUBOTHBIX», «Cpempl OOWTaHHMsS OpPraHU3MOBY», «bBHOJIOTHYECKHUE PHUTMBDY,
«Kuznennole  Gopmbl  pacteHuit», <« KuzHeHHBbIE  (QOPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO jecay, «Llenu
nuTanusy, «XuiHudectBoy, «llapasutuzm», «KonkypeHuus», «CumMOnos3y,
«KommeHcanuzmy.

O6opynoBanue: repbapuu pacTeHUW U >KUBOTHBIX, MPUCIOCOOIEHHBIX 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 KU3HU, 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  nomyJjsiuumu.  [lomymsaunms — Kak
Oounonornyeckas cucreMa. Poiib HEOTHOPOIHOCTH Cpefibl, (GU3UIECKUX 0aphepoB 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. Perymnsiiys YUCIEHHOCTH MOMYJSLUNA: poiib (HaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT MJIOTHOCTH. DKOJOTHUYECKHE CTPATEruy 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 mnonyisinuid. Apeansl BUIOB. BHIBI M MX JKW3HCHHBIC
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  momyysiiun», «Bo3pacTHble  mUpaMujibl
nonyysiun», «CKOPOCTh  3aceleHusi MOBEPXHOCTH 3eMJIM  Pa3lInyHbIMU
opranuzMamMmy», «Mojeinb 3kosiorndeckor Hummu [[x. M. XatuuHconay.

O6opynoBanue: repbapuu pacTeHHM, KOJUIEKIIUN KUBOTHBIX.

JlaGopaTtopnasi pabora  «lIpucmocoGneHuss ceMsH  pacTeHMM K
PACCETICHUION.

Tema 9. Jxosorust coodmecTB. IKOJIOrHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsA3M MEXKIY
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. [104YBbI U Wbl B 3KOCcHCcTeMaX. KpyroBopoOT 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 ypOoskocucteMm. ['opojackas
bnopa u dayna. CuHaHTpomu3amusi TOpojckol ¢ayHbl. buonornueckoe wu
X03SUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKkocucTemMax. Ponb kackaonoco sgpgexma u 6udo8-30upukamopos (Kuouesvlx
6U008) 6 hyHKyuoHupoganuu sxocucmem. IlepeHOC IHEPTUH 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 3KOCUCTEMEY,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAs MUPAMUJIA YUCEI,
«JKonoruyeckas nupamuyia OMOMacchl», «IKOJOTHYECKass MUpamMuia SHEPTrUn»,
«O0pazoBanue 6osota», «IlepBuunas cykueccus», «BoccraHoBieHue yeca mocie
noxapa», «Kocucrema 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M MOTOK
HHEPTUU B arporeHo3e», «[Ipumepsl ypboskocuctemy.

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

IIpakTnuyeckas padora «/3ydyenue u onucanue ypo0o3KOCUCTEMBD.

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

IKCKYpcHs «DKCKYpCHsS B TUIIWYHBIA OMOTreorieHo3 (B AyOpaBy, Oepe3HsK,
€JIbHUK, HA CYXOJI0JIbHBINA UM TOMMEHHBIN JIYT, 03€pO, OOJIO0TO)».

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

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buocdepa — obOmemnanerapHas o6ojouka 3eMIIM, TJ€ CYIIECTBYET WIH
CylllecTBOBajia XU3Hb. PazBuTue mpeactaBieHuii o ouocdepe B Tpygax J. 3rocca.



Yuenune B. U. Bepnaackoro o 6mocdepe. O6mactu 6uocheps u e€ cocra. XKupoe
BeIecTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyulecTBOBaHUsl Ouocheprl. OcobeHHocTn Grocdepbl Kak
rJ1I00aJIbHOM 3KOCcHCTEMBI. JluHaMHuueckoe paBHOBecHe B Onocdepe. KpyroBopoTsl
BEIIECTB U OMOTEOXMMHUYECKUE ITUKIIBI (YIiiepoia, a30Ta). PUTMUYHOCTD SIBICHHIA
B Ouocdepe.

3oHasbHOCTE Ouocdepsl. [lonarue o Omome. OCHOBHbIE OMOMBI CYIIU:
TYHJpa, XBOMHBIE Jieca, CMEIIAHHbIE U IUPOKOJIUCTBEHHBIE JiECa, CTEIU, CAaBAHHBI,
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'eocdepnr 3emnan», «KpyroBopor azora B ImpupOe»,
«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. Pazpymenne 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 PE3YJIbTATDBI

O®I'OC COO ycranaBiuBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHUS
oOy4YaromuMHCsl TPOTpaMM CPEAHEro oO0IIero o0pa3oBaHUS: JHUYHOCTHBIE,
METanpeIMETHBIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOEHUS MPOrPAMMBI MO OHMOJIOTHUU
BBIJICJIEHBI CIEAYIOUIME COCTABJISIONINE: OCO3HAHUE OOYyYarOIUMUCS POCCUMCKON
IPAKJIaHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, Haluuue momueayuu K OOy4eHUIO  OWOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUNW JUYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM W HCTOPHYECKUX TPAAUINN pPa3BUTHS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCSl PYKOBOJICTBOBATHCA B CBOEH
JIEATEIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU  yCTAHOBKaMHU, NPUCYIIMMHU CHUCTEME
OMOJIOTMYECKOTO0  O0pa3oBaHUs, Haluyue HpaABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPbl, CHOCOOHOCMU CMABUMb UETU U CTPOUTH )KU3HEHHBIC TIAHBDI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPaMMBbI 10 OMOJIOTUU JOCTUTAIOTCS
B EJIMHCTBE Y4YEOHOM M BOCIHUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPAJUIMOHHBIMU POCCUMCKUMU COLIUOKYJIbTYPHBIMU, UCTOPUUYECKUMU U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHM, IMPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMmu
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS W
CaMOpa3BUTHS, Pa3BUTHS BHYTPEHHEH TMO3UIMK JIMYHOCTH, MATPUOTH3MA U
YBOKEHUS K 3aKOHY W IMPABOIOPSIKY, YEIOBEKY TpyJa U CTaplIeMy MOKOJICHHUIO,
B3aMMHOTO YBa)KCHHUS, OEpPEKHOTO OTHOIICHHWS K KyJIbTYpHOMY HACIEAUIO H
TPpAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepaunuu, Opupoie u
OKpY Karoulen cpene.

JluyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHoro mpeamera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTh O0YYaOIIUXCS PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHHMX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHUE MKU3ZHEHHOTO
OMbITA U OMbITAa ACSATEILHOCTU B MPOLIECCE peaau3allid OCHOBHBIX HaIlpaBIICHUM
BOCIIUTATEIILHON I€SITENBHOCTH, B TOM YKCIIE B YACTH:

1) rpaKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTH IPAXKIAHCKOM MO3UILIMKM O0YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOTO OOIIECTRA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA W MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPUYECKON MAESATEIBHOCTH IIPU 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;

FOTOBHOCTh 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'O0 TMPUHATHUS LEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUHM C
TpaguuuaMu HaposioB Poccuu;

4) 3¢TeTH4€eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAsi 3CTETUKY 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) ¢u3uyeckoro Bocnutanusi, GOPpMHPOBAHMS KYJIbTYPbl 310POBbS U
IMOIMOHAJIBLHOIO 0JIArONOJyYHs:

MOHMMAHUE W peajdu3anus 370pOBOTO U 0e30MmacHoro 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 HEMPUATUSI 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 Oyaywed mnpodeccud H  Pean30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3OBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU )KU3HU;

7) 3K0JIOrH4e€CKOro BOCIMTAHMS

HKOJIOTHYECKH I[€eCO00pa3HOe OTHOIICHWE K TMPUPOJIC KaK HCTOUYHUKY
KU3HU Ha 3eMIie, OCHOBE €€ CYILIECTBOBAHUS;

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

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJOTMYECKHX 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 MPOTHO3UPOBATH HEOJIArONMpPUSTHBIE 3KOJIOTHMYECKHE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;



HaJIM4KUE PA3BUTOIO 3KOJIOIMYECKOTO MBIIUIEHHUS, SKOJIOIMYECKOW KYJIbTYpHI,
OIbITa NEATENBHOCTH DKOJIOTUYECKOM HaIlpaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOU
MIPaKTUKE, TOTOBHOCTH K yYaCTHIO B IPAKTUYECKOMN AEATEIBHOCTH IKOJIOTMUYECKOM
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
IPEJICTaBICHU 00 OKpYXalolleM MHUpE Kak O €JUHCTBE IPUPOJIbl, YEIOBEKa U
oOlIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTU OWOJIOTUM JJISi COBPEMEHHOM LHMBUJIM3ALIUU:
o0ecrieueHuss HOBOTO YpPOBHSl Pa3BUTHS MEIWLUHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh pPECypcHble  MPOOJEMbl  Pa3BUTHS
YeJIOBEYECTBA, IOMCKA MYTEW BBIXOJIa U3 MNIOOAIBHBIX 3KOJIOITMUECKUX MPOOJIEM U
of0ecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHUIO,  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, GopMupyeMoil
MPU U3yYEHUU OUOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJIy4aeMble 3HAaHUSA JUIs aHalIW3a M
OOBSICHEHMSI SIBJICHUM OKpPY)KAIOIIEro MUpa U MPOUCXOASIIUX B HEM MU3MEHEHU,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aKJIOYEHHS 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 pe3yiabTaThl OCBOCHMsI y4eOHOro mnpeamera «buomaorus»
BKJIIOYAIOT: 3HAYyuMble i1 (OPMUPOBAHMS MHUPOBO33PEHUS OO0yYAOUIUXCS
MEXIUCITUTUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYyYHbIE TOHSTHS, OTPaKAIOIIHE
[EJOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHeUU(PUKYy METOJ0B TMO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, PHEPTUs, SBICHHE, MPOIIECC,
CHUCTE€Ma, HaY4YHbIH (DaKT, MPUHLMNI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCleIOBaHWe,  HAOMIOJeHHe, W3MEpPEHUe, OKCIEPUMEHT U JpYTue);
yHUBEpCalbHble Yy4yeOHbIe JlelicTBUs (TIO3HABaTEJIbHBIE, KOMMYHHUKATHBHBIE,

PETYISTUBHBIE), o0ecreynBaroIue dbopmupoBaHue (GyHKUIMOHATBHOU
IPaMOTHOCTH M  COLMAJIBHOM KOMIETEHIMH OOyYaroIIMXCA; CIOCOOHOCTH
o0yuaroumxcs UCITI0JIb30BaTh OCBOEHHbBIE MEXIUCHUIUTMHAPHBIE,

MHUPOBO33pEHYECKME 3HAHMSI W yHUBEpPCaIbHbIE ydeOHble JIEHCTBUS B
[I03HABATEIbHOU U COLMAIIBHON IIPAKTHKE.

B pesynbrare wu3yuyeHus OHOJOTMM HA YpPOBHE CpPEIHEro OOIIEero
oOpa3zoBanus y oOywaromerocs OyayT cGhOpPMHPOBAaHBI TO3HABATEILHBIC
yHUBEpCalbHbIe yUeOHbIE NEUCTBUS, KOMMYHUKATUBHbIE YHUBEPCAIbHbIE YUeOHbIE
NEUCTBUS, PETYJISATUBHBIE YHHBEPCAIbHBIE Yy4YeOHBIC JEUCTBHUS, COBMECTHAs
NEATEeIIbHOCTbD.

MeranpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEr0 OOIIero
o0pa30BaHus JOJKHBI OTPaXKATh:

OBaanenne YHHBEpPCAJIbHBIMHA yueOHBIMU MO3HABATEJIbHBIMHU
AeCTBUSIMM:

1) 6a30Bble JJOoruvecKue aeucTBusi:

CaMOCTOATENLHO  (QOpPMYJNHMpPOBATH W aAKTyaJIU3UpOBaTh  MpoOJIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPHU OCBOCHWM 3HAHWA TPHUEMBI JIOTUYECKOTO MBITUICHHUS
(amanu3a, cCMHTE3a, CPaBHEHMSI, KiIacCH(pHUKAIUU, 0000IIEeHH S ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX MOHATUM (BBIAENSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATH
CBSI3H C JIPYTUMH TTOHATHSIMH);

OTIPENEeNSITh TEIN JeATEIBbHOCTH, 3a7aBas TapaMeTpbl W KPUTEPUH UX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTU C TTIOCTABICHHBIMHU LIETISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS JUIsl OOBsICHEHUSI (DAKTOB U SIBICHUI
YKUBOU IIPUPOJBIL,

CTPOUTh JIOTHUECKHE PACCYXIACHUS (MHIYKTUBHBIE, JICAYKTHBHBIC, TIO
aHAJIOTUH), BBISABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUUS B PaCCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSTh CXEMHO-MO/ICITbHBIE cpeacTBa IS peACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIECHUN B M3Y4YaeMBIX OMOJIOTHYECKUX OOBEKTax, a



TAaKK€  MPOTUBOPEUMI  Pa3HOrO0  poOAd,  BBIIBICHHBIX B Pa3JIMYHBIX
MH(GOPMALMOHHBIX HCTOUYHUKAX;

pa3pabaTbiBaTh IUIAH PELICHUS NPOOJEMbl C YU4ETOM aHajdu3a MMEIOLIUXCS
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 pa3IMYHbIe BUbl JEATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HUHTEpPHpETalHH, MPeoOpa3OBaHUI0 W IMPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX U COL[MAIbHBIX TPOEKTOB;

(GbopMuUpPOBaTh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHEH,
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€ pELIECHUsA 3aJa4yd Ppe3yJbTaThl,
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



HHOOPMAITUIO PA3TMYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTUIECKU OIICHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(bopMyIUPOBATh 3aMpPOCHl U MPUMEHATH Pa3IMYHbIE METOJbI MPH IOWUCKE U
otbope Ouonorndeckoi MHMOpMaUKU, HEOOXOIUMOM JJIsl BHITIOJHEHUS! YU4€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, (HOpPMYJibl, abOpeBHATypy, HOMEHKIATYpY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CHMBOJWYECKHE  CpPEACTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PACTO3HaBaHWA W 3alUThl  WHOOpMAIH,
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 CYXKICHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeiaraeMoi
3a/lay, YYUTHIBATh UHTEPECHI U COTJIIACOBAHHOCTH IMO3UIMNA JAPYTHX yYaCTHUKOB
JAajiora Ui JTUCKYCCHH);

pacno3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIEHWS, I[OHMMATh 3HAYEHUE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHUS KOH(DJIMKTHBIX CHUTYaIlHi,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3JIUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TTOHUMATh
HaMEpEHUs JIPYTUX JIIOJIEH, MPOSIBIATh 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 HCIIOJIb30BaTh MPEUMYIINECTBA KOMAHJIHONW M WHIWBUIYaIbHOM
paboThHI MPU PEIICHUH OMOJIOrMYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIOBBIX (DOPM B3aUMOJICHCTBUS NP PEIICHUN yIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbI COBMECTHBIX NEHCTBUHA C Y4YETOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH Ka)KJ0T0 YjieHa KOJUICKTHBA,;



IPUHUMATh LEJIM  COBMECTHOM  JESATENbHOCTH, OpPraHU30OBBIBaTH U
KOOPAUHUPOBATh JEWUCTBUSL MO €€ OCTUKEHHIO: COCTaBJISATh IUJIAH JEHCTBUH,
pacnpenensiTh poiM € YYETOM MHEHUW YYaCTHUKOB, OOCYXAAaTh pPe3yJbTAaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIONO YYaCTHHKA KOMaHAbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHMBaTh WJEW C TO3UMLUUU HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

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

OByaieHUe YHUBEPCAJIbHBIMH PeryJsTHBHBIMH J1eHCTBUSMMU:

1) camoopranuszauus:

UCIIOJIb30BaTh OHMOJOTHYECKHE 3HAHUS [UIA BBIABICHUS MpoOJIeM M HX
pEIICHHS B )KM3HEHHBIX U YY€OHBIX CUTYaIUsIX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUM LIENEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX MU 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;

JieJIaTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTD
3a pEeIIEHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW SpPYAHMIMH 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 pE3yNbTaThl OCBOCHMSI COJAEp)KaHUS Y4YeOHOro Mpeamera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOecrleueHue
npoduibHOro  OoOydeHust  oOydaromuxcst  Owonoruu. OHHM — BKIJIIOYAFOT:
cnenupuyeckue s OMOJIOTUM HAYyYHBIE 3HAHUSI, YMEHUS U CIIOCOOBI AEHCTBUM 1O
OCBOCHHIO, UHTEPIIPETALIMN U MPEOoOpa30BaHUIO 3HAHWM, BUBI ACATEILHOCTH IO
MOJTYYE€HUIO HOBBIX 3HAHUU U MX NMPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE B
peanbHbIX KU3HEHHBbIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpenmeTHbIe pe3ysbTaThl OCBOEHUSA yueOHoro npeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKATh:

chOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OHWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU ECTECTBEHHO-HAYYHON KapTUHBI MHpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIIeHHH TpolJieM  palMoHAIBHOTO
MPUPOJIOTNIONB30BaHUS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOW OHOJIOTMUECKMX 3HAHUM, KOTOpass BKIIIOYAET:
OCHOBOTOJIaralIre OHOJIOTHYECKUEe TEPMUHBI U TOHATHS (KU3Hb, KJIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPEryJIslHs, CaMOBOCIPOU3BEIACHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTh, POCT M PAa3BUTHE), OWOJOTHYECKHUE TEOPHH
(xknerounas Teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacnencTBeHHocT T. Moprana), ydyenus (H. WM. BaBuioBa — o0 1eHTpax
MHOrooOpa3usi ¥ TMPOUCXOXKACHUS  KYJIbTYpHBIX  pACTEHUM),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TMEPBOTO TOKOJICHHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCHUMOrO HacienoBaHuss [. MeHaenss, TroMOJOTMYECKUX PSAJOB B
HACJIEICTBEHHOMN U3MEHYUBOCTH H. n. Basuiosa), IIPUHIIATIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJAMHU HAYyYHOTO TIO3HAHMS, HUCIIOIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEPEHHE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



yMEHHUE BBIICTATh CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
AYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHUCIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOSHUS OPTAaHOB U CHCTEM
OpPraHOB pAaCTEHUl, >XUBOTHBIX, YEJIOBEKAa, IPOILECCOB KU3HEIEATEIHHOCTH,
MPOTEKAIONIUX B OPTaHU3Max PacTeHUH, KUBOTHBIX U YETIOBEKA, OMOIOTHYECKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTaboM3M), TIPEBpaIeHUs] YHEPTUU, OpPOKECHMUS,
aBTOTPO(HOIO U reTepoTpOPHOro TUIMOB MUTAHUS, (POTOCHHTE3A U XEMOCHUHTE3a,
MUTO3a, MEH03a, TaMeTOreHe3a, SMOPUOTeHe3a, MOCTIMOPUOHATILHOTO PAa3BUTHS,
pPa3MHOXEHUS,  HWHAMBUAYaJbHOTO  pPa3BUTUS  opraHu3mMa  (OHTOreHE3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOI'O0 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXKIy OpraHOMJaMH KIETKH U HX
GYHKIHASIMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEW W WX (QYHKIUIMH, MEXIY
opraHaMud M CHCTEMaMH OpPraHOB Yy pPAaCTCHHH, >KMBOTHBIX W YEJIOBEKAa M WX
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;

YMEHUE BBISBIATh OTIMYUTENbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIE
pacTeHui, )KUBOTHBIX M YEIOBEKa,

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME aPryMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JJIsl JIOKA3aTEIhCTBA POJACTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT,

YMEHHE perniath OMOIOTUYECKUE 3a]]a4H, BBISBIISATH IPUIUHHO-CIIEICTBEHHBIC
CBSI3M MEX/Iy UCCIIEyeMbIMH OMOIOTUYECKUMU TPOIIECCAMH U SBIICHUSIMHU, JI€aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYCHHBIX PE3YyIbTaTOB;

YMEHHUE BBINOJIHATh JIA0OpATOPHBIE M TPAKTUYECKHUE PpaldOThl, COONIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYTI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTAIHLHBIMHU
cpencrtBamu, GOPMYIHpPYs IEJb HCCIEIOBAaHUS, AHATU3UPOBATH TMOITYUYEHHBIC
pE3yNbTaThl U I€NIaTh BHIBObL;

YMEHHME Y4YacTBOBaTh B y4e€OHO-HCCIIENOBATENbCKON paboTe Mo OHOJIoTHH,
9KOJIOTUA W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAyYHBIX OOIIECTB, H
nyOMWYHO  TPEACTaBIATH  TMOJYYCHHBICE  PE3yJbTaTbl HAa  YYEHUYECKHUX

KOH(EPEHITUAX;
yMEHHE OIICHMBATh JTUYECKHE acCIeKThl COBPEMEHHBIX HCCIICIOBAaHUN B
obmact  OWONOTMM W MEIWIHUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE

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



yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayiiedl mpodeccuoHambHON
JeSATEILHOCTH B 007acTH 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
Kj1acce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJH OHOJIOTHH 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 IBOJIOLMH), YUECHUS
(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), rumnoressl (rumore3a «mupa PHK» V.
['unGepra);

yMEHHE  BJaJeTh  OCHOBHBIMH  METOJAAMHM  HAYYHOrO  TIO3HAHMI,
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 JBMOXKYLIUX 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,
JBIKYIIMMHA CHJIAMUA aHTPOIIOr€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX 3KOCHUCTEM U
MPUCTIOCOOICHUSAMU K HUM OPTaHU3MOB;

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



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

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY ISl JOKa3aTebCTBA POJCTBA OPraHU3MOB 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 peraTb OMOIOTUYECKUE 3a]]a4H, BBISIBISATh IPUIUHHO-CIIEICTBEHHBIC
CBSI3U MEXJ1y UCCIIEyeMbIMH OMOJIOTUYECKUMU MPOLIECCAMHU U SBJICHUSIMHU, JI€1aTh
BBIBO/IbI U TPOTHO3bI HA OCHOBAHMM IOJIyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIMOJIHATh JIA0OPATOPHBIE M TpPAaKTUYECKHUE padOoThl, COONIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJBUTaTh TUIIOTE3bl, MPOBEPATh HX HSKCIEPUMEHTAJIbHBIMU
cpeacTBamMH, (QOpMyJUpys LEidb HCCIEIOBAHUS, AaHAJIM3UPOBATH IOJyYECHHBIE
pe3yNbTaThl U AETaTh BBIBOJIBL;

YMEHHE Y4YacTBOBaTh B y4E€OHO-HCCIIENOBATENbCKON paboTe Mo OHOJIoTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3e HIKOJbHBIX HAayYHBIX OOIIECTB, U
nyOJIMYHO  OPEACTaBISATh  MOJYYEHHBbIE  PE3yJIbTaThl HA  YYEHHMUECKHUX
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 OCYILECTBIATh OCO3HAHHBIM BBIOOp Oyayuied mpodeccuoHanbHON
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 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne n/m Konrpoiabnsie | IlpakTnyecku
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbl e padoThl pecypes!
1 buonorus xak Hayka
2 JKuBbIE CUCTEMBI M KX U3yUYEHUE
3 buonorus knerku 0.5
4 XUMHUYecKasi OpraHu3arus KIETKH 10
5 Crpoenue u GyHKIIUU KICTKH 8 2
6 OOMeH BelleCcTB U NPEBpAILEHUE SHEPTUU B 9 |
KJIETKE
7 Hacnencreennas uagopmanus u 9 0.5
peanuzanus e€ B KIETKe
JKU3HEHHBIN IUKIT KIETKA 6 1
9 CrtpoeHune 1 QyHKIMHU OpraHU3MOB 17 1.5
10 Pa3mHOXeHMe U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTuka — Hayka O HACIEACTBEHHOCTH U ) 0.5
HW3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUNUBOCTH 6 1
14 I'eneTtuka yenoseka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buotexHoMOTHs M CHHTETHYECKAsT OMOJIOTHS 4




17

Pe3epBHOE BpeMst

OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME

102

13




11 KIIACC

Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne n/m Konrtpoiabusie | IlpakTnyecku
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTsbI e padoThlI
pecypchl
| 3apoxIeHUE U Pa3BUTHE IBOJIIOLIMOHHBIX 4
MPECTaBICHUN B ONOJIOTUH
2 MuxkposBontonus U €€ pe3ysbTaThl 14 2
MaxkposBonronus U €€ pe3yJIbTaThl 6
[IpoucxosxaeHue 1 pa3BUTHE )KU3HU Ha
4 15 1.5
3emie
5 [IpoucxoxaeHne 4eaoBeKka — aHTPOIIOTEHES 10 1
DKOJIOrusl — HayKa O B3aUMOOTHOILLIEHUSIX
6 OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarollei cpeaoi
7 OpranusMsbl 1 cpeia OOuTaHUS L.5
DKOJIOTHS BUJOB U MOIYISIUN 0.5
DKOJI0THUs COOOIIECTB. DKOIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 Buocdepa — rmobanpHast sKocHcTEMa
11 UYenosek U OKpykarolas cpeaa
12 Pe3epBHOE Bpems
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 7.5




INIOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

KourpoJuabubie
Bcero P
padoThl

IIpakTHyeckue
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

buonorus kak koMmiaekcHas HAayKa U Kak
YaCTb COBPCMCHHOI'O O6IJ.[€CTB8.

JKuBnle cucTeMBI U UX CBOMCTBA

YPOBHeBaSI opraHu3anys )KUBBIX CUCTEM

I/ICTOpI/IH OTKPBITHA U U3YUCHUS KIICTKH.
Knerounas TCOpHUA

MeTo/1bl MOJIEKYJISIPHOM U KIIETOYHOU
ouonorun. [IpakTrueckas padora
«/3yueHne METO10B KJIETOYHOU OMOJIOTUI
(xpomatorpadusi, anekTpodopes,
muddepeHnranbHoe HeHTpUuyrupoBaHue,
[11IP)»

0.5

XUMHYECKHAH COCTAaB KIETKU

MI/IHepaJIBHI)IC BEIICCTBA KJICTKU, UX
Ouosornveckas poJb

Opranuyeckre BeIIecTBa KJIETKU — OCIIKH.

JlaboparopHas pabora «OOHapyKeHUE
OCIKOB C TTOMOIIIbIO Ka4eCTBEHHBIX
peaxkuuin»

0.5

CoiicTBa, Knaccupukanys u GyHKIUU
0enkoB




OpFaHI/IqCCKI/Ie BE€IICCTBA KJIICTKH —

10
YTJIEBOBI

1 Opranuyeckue BeIEeCTBa KIETKH —

JIUTIU/1B
Hyxneunossie kucnotsl. JJTHK u PHK.

12 JlaGopartopHas pabota «MccnenoBanue 0.5
HYKJIEMHOBBIX KHUCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB)

13 Crpoenue u pynkuun ATO. [lpyrue
nykieosuarpudocdarst (HTD)

14 Cexsenuponanue JTHK. MeTobl
T€HOMMKH, TPAHCKPUIITOMUKH, IPOTEOMHUKH

15 MeTtoapl CTpyKTypHOU OHOJIOTHH

16 Tunel knerok. [IpokapuoTndeckas KieTka
CrpoeHne 3yKapHOTHUECKOH KIIETKH.

17 [IpakTuueckas pabora «M3yyeHre cBONCTB 0.5
KJIETOYHOM MeMOpaHbD»

18 [ToBepXHOCTHBIN anmapaT KJIETKU
OnHOMEMOpaHHBIE OPTraHOUIBI KIIETKH.

19 [IpakTuueckas pabora «3yuenue 0.5
JBUKEHMSI LINTOIIIa3MbI B PaCTUTENIbHBIX
KJIETKax»

[TosryaBTOHOMHBIE OpraHOUBI KIETKU:

20 MUTOXOHIPUH, TUTacTH IBL. JlabopaTtopHas 0.5
pabora «MccnenoBanue miasMoian3a u '
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKaX»

21 HememOpaHHbIe OpraHou bl KIETKU

22 Crtpoenue u GyHKIIUHU sIpa




23

CpaBHHTENBHAS XapaKTEPUCTUKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHHsI KJIETOK Pa3IMIHbIX
OpPTaHU3MOB»

0.5

24

ACCUMMIISIINS U TUCCUMUIISIIHS — JIBE
CTOpOHBI MeTaboam3Ma. Turbl oOMeHa
BemecTB. JlabopaTopHast pabota
«M3y4yeHne KaTaJTuTHIeCKON aKTHBHOCTH
(hepMeHTOB (Ha MpUMepe aMUIa3bl WK
KaTaJia3bl)»

25

DepMEHTaTUBHBIN XapaKTep peaklui
KJIeTOYHOro MeTabonmu3ma. JlaboparopHas
pabota «M3y4yeHne GpepMeHTaTHBHOTO
paclIerIeHusl IEPOKCUIa BOJIOPO/a B
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX»

0.5

26

Bbenku-akTuBaTOPHI U OCIKU-UHTUOUTOPHI

27

ABTOTpOGHBINH TUIT OOMEHA BEIIECTB

28

dotocunres

29

XemocuHres. JJaboparopnast pabora
«CpaBHeH#ue nporeccoB (poTocuHTE3a U
XEMOCHHTE3a»

0.5

30

AmnaspoOHble opranu3mbl. Buel OposxeHus.
JlaboparopHas pabora «CpaBHEeHHE
MIPOIIECCOB OPOKEHUS U TBIXaHUS

31

AspoOHBIE OpraHU3Mbl. DTaIbI
JHEPreTHYECKOro oOMeHa

32

DHeprusi MEMOPaHHOTO TPaTUCHTA
npotoHOB. CuHTEe3 ATD: paboTa




npotoHHON AT®-cuHTa3bI

33 Peakuuu MaTpuyHOro CHHTE3a
34 Tpanckpunuus — marpuusbiii cunre3 PHK
35 Tpancasiuus u e€ Tamnbl
36 Konnposanue amunokuciot. Poib
pubocom B OmocuHTe3€e Oenka
37 Opranuzanus reHoma y nmpokapuor u
9YKapuoT
18 MonekynsipHble MEXaHU3MBbI SKCIIPECCHH
T€HOB Y 3YKapuOT
Bupycbl — BHeKkJIeTOUHbIE (POPMBI KUZHU U
39 obnuraTHbIC Tapa3uThl. [IpakTudeckas 0.5
pabota «Co3ianue MOJIeNId BUPYCay
40 BupycHble 3a0051eBaHMs Y€I0BEKa,
JKUBOTHBIX, PACTECHUI
41 HanotexHonmoruu B OMONIOTHH U MEAUIIMHE
42 JKU3HEHHBIN IUKIT KIETKA
43 Marpuunsiii cuaTe3 JJHK
Xpomocowmsl. JTaboparoprast pabota
44 «3y4eHne XxpoMocOM Ha FOTOBBIX 0.5
MHUKpOIpenaparax»
45 JleneHue KIeTKu — MHUTO3
Tumnsl kaetok. KapuoknHes 1 IUTOKUHES.
46 JlaGopaTopHas pabora «HabmroneHue 0.5
MHUTO3a B KJIE€TKaX KOHYMKA KOpEIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpenapaTax)»
47 Perynsiums >KM3HEHHOTO IUKJIA KJIETOK




48 Opranmu3M Kak eIHHOE 11eJ10€

49 Txanu pacrenuii. JlJaboparopras padota 0.5
«3y4yeHue TkaHel pacTCHUIN '
TkaHU )KMBOTHBIX M YEJIOBEKA.

50 JlaGopatopHas pabota «3yueHue TkaHel 0.5
KUBOTHBIX»
Opransbl. Cucremsl opratHoB. JJabopaTopHast

51 pabota «M3y4yeHne opraHoB IIBETKOBOT'O 0.5
pacTeHus»

52 Onopa Tena opraHu3MoB

53 JIBuKeHne OpraHu3MOB

54 IIuranue opranusMoB

55 IInTanue MO3BOHOYHBIX KUBOTHBIX.
[InmeBapurenbHas cucTeMa 4eaoBeKa

56 JlpIxaHue opraHu3MoB

57 JIpIxaHue M03BOHOUYHBIX )KMBOTHBIX U
4eJioBeKa

58 TpaHcnopT BelecTB y OpraHu3MoB

59 KpoBeHocHas cuctema o3BOHOYHBIX
JKUBOTHBIX U 4EJIOBEKA

60 Boigenenue y opranusmos

61 3amuTa y OpraHu3MoB

62 NMMmyHHas cuctema yenoBeKa

63 PaznpaxxumocTs u peryssius y
OpraHU3MOB

64 I'yMopanbHas peryiasuus U SHAOKpUHHAs

CHUCTEMA )KMBOTHBIX M YCJIIOBCKA




65

®opMBbI pa3MHOKEHHSI OPTaHU3MOB

66

[TonoBoe pa3zmMHOKEHUE

67

Meiios

68

I'ameTorenes. O6pazoBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas paborta
«/3yueHue cTpoeHUs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

0.5

69

WNHnuBunyansHOE pa3BUTHE OPraHU3MOB —
OHTOTEHE3

70

3akJajKa OpraHoB U TKaHEeH U3
3apOJAbIIICBBIX JIUCTKOB

71

PocT u pa3zBuTHE )XKUBOTHBIX.
JIaGoparopHas paboTa «BrIsBIeHHE
IIPU3HAKOB CXO/CTBA 3apObIILIEH
MTO3BOHOYHBIX KUBOTHBIX)

0.5

72

Pa3MHoOeHMe U pa3BUTHE PACTEHUI.
JlaGopatopHas pabota «CTpoeHHe OpraHOB
Pa3sMHOXEHHUs BBICHIMX PACTEHUI»

0.5

73

Hcropus cTaHOBIEHUS U pPa3BUTHUS
TeHETUKH KaK HayKu

74

OCHOBHBIE ITOHITHUSA U CUMBOJIBI T€HETHUKH.
JlabopaTtopHas pabota «Jlpo3zoduina kak
00BEKT T€HETUUECKUX MCCIIEAOBAHMI

0.5

75

3aKOHOMEPHOCTH HACIEA0OBaHUS
MPU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [IpakTuueckas pabora
"U3ydenue pe3yabTaToB MOHOTHOPHUIHOTO
CKpeUIMBaHus y Apo30duinr"

0.5




[{utonorudeckre OCHOBBI MOHOTHOPHUIHOTO

76 1
CKpEILMBAHUS

77 Ananusupyrtoiiee ckpeuuBanue. Hernomnnoe )
JIOMUHUPOBAHUE
JurubpuaHoe CKperBaHme.

73 [IpakTuyeckas padora «M3yueHue 1 0.5
PE3yNbTaTOB TUTHOPUIHOTO CKPEIINBAHUS '
y Ip030(UITBDY

79 [uTonornyeckue OCHOBBI JUTUOPUTHOTO |
CKpELIUBaHUS

80 CuensieHHOE HaclieIOBAaHUE TPU3HAKOB 1

81 XpOMOCOMHasI TEOPHS HACJIEICTBEHHOCTH 1

82 I'eneTnka momna 1

83 T'eHoTHn Kak 11eJI0CTHASA CUCTEMA 1

24 ['eHeTH4ECKMIT KOHTPOJIb Pa3BUTHS )
pacTeHui, )KUBOTHBIX U YeJIOBEKa

25 HN3MeHUYHBOCTD MpU3HAKOB. Bribl 1
H3MCHYHUBOCTH

86 MonudukanronHas ”3BMEHYHBOCTh 1
BapuanuoHHblii pa1 ¥ BapyualioOHHAs
kpuBas. JlaboparopHas padota

27 «HccnenoBanre 3aKOHOMEPHOCTEN | 0.5
MOAU(MUKAITMOHHONW U3MEHYHBOCTH. '
[TocTpoenue BapualluOHHOTO psiia U
BApUALIMOHHOMN KPUBOI»

28 I'enoTnnuueckas H3MEHYUBOCTb. |

KoMOnnaTHBHAs U3MEHYHUBOCTH




&9

MYTaHI/IOHHaﬂ N3MCHYUBOCTD.
[IpakTrueckas padbota «MyTanuu y
Tpo30(Q bl (Ha TOTOBBIX
MHKpOIIpernaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAlMOHHOTO IIpoIiecca.
OnureHeTvKa U SIUreHOMHKA

91

I'eneruka yenoseka. [IpakTrueckas pabota
«CocTaBieHue 1 aHAJIU3 POJOCIOBHOMN

0.5

92

MeTtoasl MEAUIIMHCKON T€HETUKHA

93

3HaueHne MEIUIIMHCKON TeHETUKY B
MPEAOTBPAIIEHNHN U JICUCHUH T€HETHIECKUX
3a00JIEBAHUH YETIOBEKA

94

OCHOBHBIE TOHITHS CCJICKIINH.
JlabopaTtopHas pabota «3y4ueHue copToB
KYJIbTYPHBIX PACTEHUW U MOPOJ JOMAIITHUX
JKHUBOTHBIX»

0.5

95

MeToab! celIeKIIMOHHON paboTHI.
JlaboparopHas pabota «3ydeHne MeTo10B
CEJICKLIUU PACTEHUIN»

0.5

96

JIOCTUKEHMS CEJIEKIIUU PACTEHUN U
KHUBOTHBIX. [IpakTnueckas padora
«IIpuBuBKa pacTeHUID»

97

CoxpaHeHHe, HU3YYUYCHUC U UCIIOJIb30BAHUC
TCHECTUYCCKUX PECYypCOB

98

buoTexHoiorus Kak Hayka u 0Tpacib
npousBojicTBa. [IpakTuyeckas pabora
«3ydyeHne 00bEeKTOB OMOTEXHOIOT U

0.5

99

OcHOBHBIE HaIpaBJICHUA CHUHTETHYECKOM




OuoJIOTUH

100 XpOMOCOMHas U T€HHasl HHKEHEpUs

101 MenuimacKkre OMOTEXHOJIOT I

PesepsHbiii ypok. [ToBTOopenue,

102 .
000011IeHHEe, CUCTEMATU3AIMs 3SHAHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

13.5




11 KIIACC

KosunyecTBO 4acoB Jata DJIeKTPOHHbIE
(]
JI:;'H Tema ypoka Beero Kontpoabubie | IlpakTuueckue | H3Y4YECHH :)lg;)l:ll;?)?;fenbnme
padoTbl padoThI A pecypes
1 OponouronHas Teopust Y. lapsuna 1
5 JBr>KyIne CHiibl 3BOJIFOIMU BUAOB 10 Y. 1
HapBuny
3 Boprba 3a cymecTBoBaHUE, €CTECTBEHHBIN 1
¥ UCKYCCTBEHHBIN 0TOOD
4 DopMHUPOBAHNUE CUHTETUYECKON TEOPUU |
3BOJIIOLIUU
5 OTarbl 3BOIOIMOHHOTO MpoIiecca: 1
MUKPO3BOIIOIUS U MaKPO3BOJIOLUS
6 [Tomynsiiiust — sneMeHTapHasi €IMHULIA 1
SBOJIIOLIUH
3aKoH TeHeTUYeCKOoro paBHoBecHs Jx.
. Xapnau, B. BaiinOepra. Jlaboparopnas 1 0.5
pabora «BrIsBIIeHUE H3MEHYUBOCTH Y '
oco0eil ogHOro Bua»
8 DnemMeHTapHbIe (HAKTOPHI IBOIIOLUN 1
9 Dddekt ocHoBarens. dpdext 1
OYyTBUTOUYHOTO TOPJIBIIIKA
10 Murpauyu. 300801 nomyJisiiuin: |
reorpaduueckas, OnoJIorudecKas
1 EcrecTBeHHBI 0TOOpP — HaNpaBIISIOMUI 1

(dakTop IBOITOLUN




12

[TomoBoit oT6OP

13

[IpucnocobaeHHOCTh OPraHN3MOB Kak
pe3ysbTaT MUKPO3BOJIIOIHH.
JlaGopaTtopHast pabora «3yuenue
apoMop(}030B U UAHOATANITAIIUH Y
pacTeHUM 1 KUBOTHBIX»

0.5

14

[Ipumeps! mpucIocOOIeHUH y OpraHU3MOB:

Mophonoruueckue, GU3N0IOTUIECKHE,
OMOXUMUYECKHUE, ITIOBEICHUECKHUE.
Jlaboparophas padota «IIpucrnocodnenus
OpPTaHU3MOB M UX OTHOCHUTEIHHAS
11EJIECO00PA3HOCTHY

0.5

15

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

0.5

16

CrpykTrypa Buzia

17

BunoobpazoBaHue kak pe3yabTar
MUKPOAIBOJFOIHH

18

CBs3b MHKPO3BOJIIOIWU U SITHUACMHUOJIOTUN

19

MaKpOBBOHIOI_II/ISI. ITaneonToNMOrMYECKHE
MCTObI U3YUCHUS 3BOJTFOITUN

20

buoreorpaduyeckue METOAbI U3yUEHUS
SBOJTIOINH

21

OMOPHOIOTHYECKHE U CPABHUTEIBHO-
MOP(OIOTHUECKHE METO bl H3yICHHS
9BOJIONNHU

22

MoneKyJIIpHO-T€HETUYECKHUE,
OMOXMMHUYECKHE M MATEMAaTHUYECKUE




MCTOAbI U3YUYCHUS 3BOJTIOTUN

23 O0111e 3aKOHOMEPHOCTH HBOJOIIH
4 AnanTuBHas paguanus. HepaBHOMepHOCTH
TEMIIOB HBOJIOLIMH
25 HayuHble runoTe3bl NpoUCXOKICHHS
JKU3HM Ha 3emie
26 JloHay4HbIe peACTaBIEHUS O 3aPOKICHUU
KU3HU
7 OcHOBHBIE 3TaIlbl HEOPraHUYECKON
IBOJIIOLIUN
28 I'unoressl 3apoXKACHUSA KU3HU
Uctopus 3emiin 1 METOABI €€ U3yUECHUS.
29 JlabopaTtopHas pabora «3yueHue u 0.5
OTHMCaHNE UCKOMAeMbIX OCTaTKOB JIPEBHUX
OpPTaHU3MOB»
30 HauanbsHbie 3Tansl opraHn4eckoin
IBOJIIOLIMH
31 OBOIIOLUS 3YKapUOT
OCHOBHBIE 3TaIlbl HBOJIOLIH
1 pacturensHoro mupa. [Ipaktudeckas 0.5
pabota «M3ydyeHne ocoOeHHOCTEH '
CTPOCHUS PaCTCHUHN Pa3HBIX OTAEIOBY»
13 OCHOBHBIE 3TaIlbI 3BOJIOIUH KUBOTHOTO
Mupa
DBOITIONNS )KUBOTHBIX. [IpakTiueckas
34 paborta «M3yuenne ocoOeHHOCTEH 0.5

CTPOCHUS ITO3BOHOYHBIX JKUBOTHBIX)




PazButue xu3HM Ha 3eMIie 1o Ipam U

35
nepuoIam

36 MaccoBbie BEIMUPAHHS — IKOJIOTHUYECKUE
KPU3HCHI MPOIILIIOTO

37 CoBpeMEeHHbIN HKOJTOTHYECKUN KPU3ZHUC, €TO
0COOEHHOCTHU

18 CoBpeMeHHas CUCTeMa OPraHUIECKOTO
MIPOIILIIOTO

19 OCHOBHBIE CUCTEMATUIECKUE TPYIIIIHI
OpraHU3MOB

40 AHTpOIIOJIOTHS — HayKa O YeJIOBEKE

41 PazButue npencrasnenuii o
MIPOUCXOKICHUH YEJIOBEKa
MecTo yeoBEKa B CHCTEME
opranuyeckoro mupa. JlaboparopHas

42 pabota «3ydyenue ocobeHHOCTEM 0.5
CTPOCHHS CKEJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOXKIACHUEM

43 JBY>KyIllMe CHIIbI aHTPOIIOTeHE3a

44 CoOTHOIIIEHHE OMOJIOTHYECKHUX U
COIMATILHBIX ()aKTOPOB B AHTPOIIOTCHE3E

45 OcHOBHBIE CTaIUN aHTPOIIOI'€HE3A

46 ITaneoreneTnka u nmajeoreHOMHKa

47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKA
Yenoseueckue pacel. [Ipaktuyeckas

48 pabota «M3y4ueHne SKOIOTHUECKUX 0.5

ajanTainii YeaoBeKa




Me)K}II/ICIII/IHJ'H/IHapHLIe METO/IbI

49 1
aHTPOIIOJIOTUU

50 3apoxACHUE U PA3BUTHE IKOJIOTHU 1
Mertoas! 3xkonoruu. Jlabopatopnas padora

51 «/3yuenne METOZ0B SKOJIOTMUECKUX 1 0.5
HCCIIETOBAHUIN

5 3Ha4yeHne 3KOJIOIMYECKUX 3HAaHUN I |
yesoBeKa

53 Okonoruueckue GpakTopsl 1
AbuoTtnueckue akropsl. CBeT Kak

54 sKosiornueckuit pakrop. JlabopaTopHas | 0.5
pabota «BrIsiBIeHHE TPUCTIOCOOICHUI '
OpPraHU3MOB K BIMSIHUIO CBETa»
Abuotnueckue (akropsl. Temneparypa
KaK 9KOJIOTHYECKUH (PaKTop.

55 JlaboparopHast paboTa «BbIsiBICHHE 1 0.5
pUCHOCcO0ICHNI OPraHU3MOB K BIHSHUIO
TEMIIepaTypb»
AbuoTtnueckue pakropsl. BiaaxkHOCTh Kak

56 sKosioruueckuit gpaxtop. JlaboparopHas | 0.5
paboTa «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pasHbIX MECT OOUTAHUS»

57 Cpenbl 0OuTaHUSI OpraHU3MOB 1

58 buonornueckue puTMbl 1

59 XKuznennsie GopMbl OpraHU3MOB 1

60 buotnueckue dhakropsl 1

61 3HaueHne OMOTHYECKAX B3aMMOIEHCTBUI 1

JUTSl CYIIIECTBOBAHMSI OPTAaHU3MOB B Cpefie




oOuTanus

DKOJIOTUYECKHE XapaKTEPUCTUKU

62 1
MO JISITIAH
OcHOBHBIE TIOKa3aTeNN TOMYJISIIIHN:
63 YHCIIEHHOCTD, TNIOTHOCTh, BO3pacTHAs U 1
MOJIOBAs CTPYKTYpa
OcHoOBHBIE TTOKa3aTeNN MOMYJISIIHN:
64 POKAAEMOCTb, MPUPOCT, TEMIT POCTA, 1
CMEPTHOCTH, MUTPALIUU
65 DKOJ0ruYecKas CTpyKTypa Monyssiiuu 1
66 JluHamuKa NOMyJIsUnU U €€ peryisanus 1
67 KpuBbie pocTa 94iCIeHHOCTH TOMYJISIIIAHN. 1
KpuBbie BbDKUBaHUS
DKoJjoruyeckasi HUIIA BUAA.
68 JlaGopaTtopHnas padota «IIpucnocobnenus 1 0.5
CEMSTH paCTEHHI K pacCEICHUIO»
69 Bun xak cucrema nomyssiui 1
70 3aKOHOMEPHOCTH TMOBEJICHHS K MUTPALIAN 1
YKUBOTHBIX
71 Coo0111ecTBO OpraHu3MOB — OHOIIEHO3 1
72 DKocHcTeMa KaK OTKpbITas CUCTEMA 1
73 KpyroBopoT BeImIecTB U MOTOK SHEPTHH B |
SKOCHUCTEME
74 OCHOBHBIE TTOKA3aTENN HIKOCUCTEMBI 1
75 DKOJIOTHYECKUE TUPAMUIbI 1
76 N3meHeHus: coo0IIECTB — CYKIIECCUH 1
77 [IpupoHbIE 5KOCUCTEMBI. DKOCUCTEMBI 1




03ep U peK. DKOCUCTEMbI MOPEH U OKEaHOB

[Ipupoanbie 3K0cUCTEMBI. DKOCUCTEMBI

78 TYH/Ip, JIECOB, CTEIEH, TYCThIHb

79 AHTpPOIIOT€HHBIE YKOCUCTEMBI

20 Ypboskocucremsl. [Ipaktuueckas pabora 0.5
«3yuenue u onucanue ypoo3KOCUCTEMBD» '
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aUMOJIEVCTBUI OPraHU3MOB B
9KOCUCTEMAX
MexaHu3MBbl BO3IEUCTBUS 3arPsI3HEHUN

2 Pa3HBIX TUTIOB Ha CyOOpraHN3MEHHOM,
OpPraHU3MEHHOM, TIOITYJISIITHOHHOM U
9KOCUCTEMHOM YPOBHSIX

23 buocdhepa — obmierutanerapaast 0601049Ka
3emn

84 VYuenne B. U. Bepnanckoro o 6uochepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

26 KpyrosopoTs! BeniecTs u
OMOTCOXMMHUYCCKHE ITUKITBI

%7 3oHanbHOCTH Onochepsl. OCHOBHBIE
OMOMBI CyIIIH

88 YcroituuBocth 6uochepsl

89 DKOJIOTHYECKUE KPUZUCHI U UX IPUINHBI

90 BosneticTBue yenoBeka Ha 6uochepy

o1 AHTpPOIIOT€HHOE BO3/ICHCTBUE HA

PaCTUTENIbHBINA U KUBOTHBIA MU




92 OxpaHa npuposl 1

93 OCHOBHBIE TIPUHITUTIBI YCTOWIHUBOTO ]
Pa3BHUTHS YEIIOBEYECTBA U TIPUPOIBI
PannonanbsHOE MPUPOIOIOIB30BAHKUE U

94 COXpaHEeHHEe OMOJIOTHYECKOTO 1
pazHooOpa3us 3eMiau

95 Q§o6meHHe Mo TeMe « MHUKPO3BOJIIONHUSA U 1
e€ pe3yaIbTaThD»

96 O6o06menue mo Teme «MaKpOIBOTIONUS U |
e€ pe3ynbTaTh»

97 O606menue no Teme «IIpoucxoxaenne u 1
pa3BUTHE )XKU3HU HA 3eMIIe»

08 O606menue no Teme «IIpoucxoxaeHue 1
YeJI0BEKa — aHTPOIIOTEHER)»

99 O06o006meHre TI0 TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIIICHHUSX OPTaHU3MOB)

100 O06006menue mo reme «OpraHu3Mbl U cpefia |
oOuTaHUS

101 0606meHIEe o TeMe «IKOJIOTHUS BHJIOB U !
Oy JIALIUFD

102 O606menue o Teme «buochepa — 1
rio0abHast SKOCHCTEMAa»

OBHIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME




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

Kon
NMpoBePsSIeMOro
TpeOoBaHMs

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrPpaMMbl CpeIHEro 001ero
o0pa3zoBaHust

CdopMHUpoBaHHOCTh 3HAHUH O MECT€ W PONM OHOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dhopmMupoBaHUHN COBpPEMEHHOI
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, B TO3HAHUU 3aKOHOB MPUPOJBI U
pEIIeHNH KMU3HEHHO BaXKHBIX COLUAIBHO-3TUYECKUX, SKOHOMHUYECKHUX,
HKOJIOTHUECKUX MPOOJIEM UEIOBEYECTBA, a TAKXKE B PEIIEHUH BOIIPOCOB
paIoOHATBHOTO TPUPOIOTIOIB30BaHUs, B (POPMUPOBAHUHU [IEHHOCTHOTO
OTHOIIIEHUS K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUUCKUX U

3apyOeKHBIX YYEHBIX — OMOJIOTOB B pa3BUTHE OUOIOTHH

Brnanenune cuctemoil 3HaHWW 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, UCTOIB3YEMbIX B OHMOJIIOTHUYECKUX HCCIEAOBAHUAX KUBBIX
00BEKTOB M dJKocHucTeM (ONucaHUe, W3MepeHue, MPOBEACHUE
HaOJro/IeHuil); crmocoO0aMu BBISBIICHHS W OIECHKHA AHTPOIIOTEHHBIX
W3MEHEHUH B IIPUPOJIE.

VYMeHHe BBIIBUTATh THIOTE3BI, MPOBEPATh MX JKCIECPUMEHTATHHBIMU
cpenctBamu, (GopMmynHMpys 1[edb HCCICNOBAaHUS, aHAJIN3UPOBATH
MIOJIyYEHHBIE PE3YJIbTaThl U JI€1aTh BBIBOJIBI.

BrisiBieHre 3aBUCHUMOCTH  MEXJIY HCCIEIYEMBIMH BEIHMYUHAMH,
00BsICHEHNE TIOTYYEHHBIX PEe3yJIbTaTOB U (JOPMYIUPOBAHKE BHIBOJIOB C

HCITIOJIb30BAHHUEM HAYYHBIX HOHSITI/II\/’I, Teopnﬁ 1 3aKOHOB

YMeHue BiazeTb CHCTEMONH OHOJIOTMUECKMX 3HAHHMM, KOTOpas
BKJIIOYAET: OCHOBOIIOJIATAIONIME OWONOTHYECKUE TEPMHHBI W TOHATHSA
(KM3Hb, KJI€TKa, TKaHb, OpraH, OPraHu3M, BUJ, MOIYJISALKS, SKOCUCTEMA,
OuorieHo3, Ouocdepa; MeTaboIHM3M, TOMEOCTa3, KIETOUYHBIA UMMYHHUTET,
OuocuHTe3 Oenka, OWONOIMMEPBI, JTUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCIIPOM3BEICHME, HaCJIEJCTBEHHOCTb, U3MEHUYUBOCTD,
SHEPro3aBHUCUMOCTh, POCT U PA3BUTHE);

Ouosnormueckue Teopuu: kiuerouHas Tteopuss T. IlIBanna, M.
[Ineitnena, P. BupxoBa; KJIOHAJIBHO-CEIEKTUBHOTO MMMyHuUTeta Il.
Opnux, .M. MeynukoBa, XpoMOCOMHasi TEOPHUSI HACIEICTBEHHOCTH T.
Moprana, 3akoH 3apoasimeBoro cxoacrsa K. bapa, sBomronuoHHas

teopusi Y. JlapBHHA, CHHTETHYECKAsl TEOPHUS HBOJIIOLUHU, TEOpUs




antpororeHeza Y. Jlapsuna; Teopus OmoreornieHo3a B.H. Cykauéna;
yuenne H.M. BaBunoBa o meHTpax MHOT0OOpa3us M MPOUCXOMKICHUS
KyJbTYpHbIX pacTeHuid, ydyenue A.H. CeepuoBa 0 nNytax u
HaTpaBIIeHUSX dBONIONNH, yaeHue B.1. Bepranckoro — o 6uochepe);
3aKOHBI (€IMHOO0Opa3Hsi MOTOMKOB MEPBOTO MOKOJIECHHUSI, PACIICIICHUS
PU3HAKOB, HE3aBUCUMOIrO HacjenoBaHus mpusHakoB . Mengens;
CLEIUJICHHOTO HAaclIeI0BaHUs MPU3HAKOB W HapyLIECHUs CUEIUICHUS
reHoB T. MopraHa; TOMOJOTMYECKHX PSIIOB B HACJIEICTBEHHOU
m3menunBocty H.M. BaBuioBa; renermueckoro paBHoBecus Jx.
Xapmu u B. BaiinOepra; 3apoasmmeBoro cxozactBa K. boapa;
O6uorenernyeckuii 3akoH J. ['exkens, @. Mrosuiepa);

MPUHIIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuHuMmyma lO. JInbuxa, sK0JIOrMYecKoil MupamMuabl YUCEIl,
Oromacchl ¥ YHEPTUN);

runote3bl (koamepBaTtHo A.W. Omnapuna, mepBuvHOro OynboHa JIXK.

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

YMeHnue pemiaTtb IMOHUCKOBBIC OMOJIOTHYCCKHUC 3aJa4yl, BBIABIIATH
MMPUYIUHHO-CJICACTBCHHBIC CBsA3U MCKOY HCCIIEAYyEMBbIMU
OHOJIOTUYECKUMU 06’b€KTaMI/I, nponeccaMm W ABJICHHUAMU; JCJIATbh
BBIBOJIbI M IIPOTHO3BI HA OCHOBAHWHU IMOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATh T'CHOTHUIHNYCCKHUEC CXCEMbI CKPCIIUBAHHWA JIA PA3HBIX THUIIOB
HACJICAOBAHUA NPU3HAKOB Y OPraHU3MOB, COCTABJIATH CXEMBbI IICPCHOCA

BCHICCTB U SHCPIMH B 9KOCUCTEMAX (II@HI/I IUTaHuA, ITUIICBLIC CGTI/I)

YMeHHe yCTaHaBIMBaTh  B3aMMOCBSI3M  MEXAY CTPOCHHEM U
(GYHKIOUSIMU: OPraHOWOB, KIETOK pa3HBIX TKaHEH, OpraHaMu W
CHCTEMaMH OpraHOB y pACTCHUH, JKMBOTHBIX M YEJIOBEKa; MEXIY
JTaramMy OOMEHa BEIECTB; 3TallaMi KJIETOYHOTO LUKJIA M )KU3HEHHBIX
IIUKJIOB OPTaHU3MOB; dTallaMi YMOPHOHAIEHOTO PAa3BUTHS; TEHOTHIIOM
u (QeHotunoMm, ¢eHotunoM U (pakTopaMu cpeabl  OOUTaHMS,
nporeccaMi  ABOJIONHH;, JBIKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMITOHEHTaMH Pa3JIMYHBIX 3KOCHCTEM U MPHUCIOCOOJIICHUSIMH K HHUM

OpraHnu3mMoB

YMeHHe BBIICIATh CYIIECTBCHHBIC TPU3HAKH:

CTPOCHUSI BUPYCOB, KJIIETOK MPOKAPUOT M 3YKAPHOT; OTHOKIECTOYHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, BHJOB, OMOI€OIIEHO30B, SKOCHCTEM H
Oouochepsl; CTPOCHUS OPraHoB U CHUCTEM OpPraHOB PACTCHHIA,
YKUBOTHBIX, YEJIOBEKA; MPOIECCOB JKU3HEICSTEIbHOCTH, MPOTEKAIOIINX
B OpraHM3Max pACTCHUH, JKUBOTHBIX W 4YeEJOBEKa; OHOJOTHMYECKUX

poleccoB: oOMeHa BemecTB (Merabonu3Mm), HHpoOpManuu U




IPEeBpaLIeHHs] SDHEPTUU, OpPOKEHHsI, aBTOTPO(HOTO U TeTepoTPOPHOro
TUIOB THTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meilo3a,
raMeroreHesa, AMOpHOreHe3a, IOCTIMOPHOHAIBHOIO  Pa3BUTHA,
Pa3MHOXKEHHUS, UHJIMBUIYaIbHOTO Pa3BUTUSl OpraHu3Ma (OHTOTEHE3a),
B3aUMOJICHICTBHUSA TEHOB, TeTepo3uca; JeMCTBUH MCKYCCTBEHHOTO
oTOOpa, CTAOWIM3UPYIOIIETO, JBIDKYIIETO W Pa3pbIBAIOLIETO
€CTECTBEHHOTO OTOOpa; aJIONAaTPUUYECKOT0 M CHUMIIATPHUUYECKOTO
BUA000Pa30BaHys; BIMSAHUS JBMKYIIUX CHJI 9BOJIOLUM HAa T€HO(OHI
HOMYJISIUK;, TPUCIOCOOJICHHOCTH OPraHU3MOB K cpejne OOWTaHus,
YyepesoBaHMsl HAIPABICHUN HBOJIIOLUHM; KPYroBOpOTa BEIIECTB U

IMOTOKA S3HCPTHUU B OKOCUCTEMAX

ChopMupoBaHHOCTh YMEHMS BBIACTATH CYIIECTBEHHBIE MPU3HAKH
BUPYCOB, KJETOK MPOKApHUOT U JYKApUOT, OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, BUJOB, OMOTEOLIEHO30B U IKOCHCTEM;
0COOEHHOCTH MPOIlecCOB 0OMeHa BEIIECTB U MPEBPALIECHUS SHEPTUU B
KJeTKe, (OTOCHHTE3a, IUIACTUYECKOTO M HIHEPTeTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, MeHo3a, OIUIOAOTBOPEHUS, Ppa3BUTUSI H
Pa3MHOXKEHHUS, UHIMBUIYabHOTO Pa3BUTHUSl OpraHu3Ma (OHTOTeHe3a),
60pbOBI 32 CyIIECTBOBAHHUE, ECTECTBEHHOTO 0TOOPa, BUA000Pa30BaHus,
MPUCTIOCOOJIEHHOCTH OPraHu3MOB K cpele OOuTaHMs, BIUSHUSA
KOMIIOHEHTOB 3KOCHCTEM, aHTPOIIOT€HHBIX U3MEHEHUI B 3KOCUCTEMAX
CBOCH MECTHOCTH, KPYroBOpOTa BEILIECTB M IMPEBPAILLEHUS SHEPTUU B

ouocdepe

YmMenue UCIIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTHYECKYI0 TEPMHMHOJIOTHIO W CHMBOJIMKY JUIS JJOKa3aTeIbCTBA
poaCTBa OPTraHHU3MOB PA3HBIX CUCTECMATUUCCKHX I'PYIII, B3aMMOCBA3U
OpPTraHM3MOB U CpeAbl OOWTaHMSA; EJUHCTBA YEJIOBEYECKHUX Ppac;
HE0OXOJMMOCTH 3I0POBOTO 00pa3a KM3HHU, COXpAaHEHHs Pa3HO00pasus
BUJIOB M OKOCHUCTEM KaK YCJIOBHS COCYIIECTBOBaHHMS IPHPOABI M

YCJI0OBCUCCTBA

YMeHHe KpUTHYECKH OIICHHWBaTh WH(POPMAIHI0 OHUOIOTHYECKOTO
COJICpXKAHUSA; MHTEPIPETUPOBATh 3TUYECKHE ACHEKThl COBPEMEHHBIX
HCCIICTOBaHUM B ouooruu, MCIUIIHE, OHMOTEXHOJIOTUH;
paccMaTpuBaTh rino0ajibHbIE HKOJIOTHYECKUE poOIeMbl
COBPEMEHHOCTH, (POPMHUPOBATH 1O OTHOUICHHWIO K HUM COOCTBEHHYIO

IIO3UIIHIO




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
IO BUOJIOI'UA

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

brnonorns xak HayKa. JKuBnie cucTeMBI U X HN3YUCHUC

1.1

CoBpemeHHass Ouonoruss — KOMIUIEKCHAas Hayka. buolorndyeckue HayKu U
u3ydaemble UMM MpoOiembl. DyHIaMeHTadbHbIE, NPUKIATHBIE U IOUCKOBHIE
Hay4HbIE UCCIIEJIOBAHUS B OMOJIOTHH.

3HavueHne OwWonorud B (HOPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTunbel mupa. Ilpodeccun, cBszanHble ¢ Ouosorueld. 3HayeHHe OMOJOTHH B
MIPAaKTUYECKOW JIeATEIbHOCTU 4YEJIOBEKa: MEAMUIMHE, CEIbCKOM XO34MCTBE,

IIPOMBILIUIEHHOCTH, OXpaHe IPUPOIBI

1.2

JKuBble cucTembl Kak mpeameT u3ydeHus Ouonoruu. CBOMCTBA KHUBBIX CHUCTEM:
€UHCTBO XUMHYECKOTO COCTaBa, AUCKPETHOCTh M LEIOCTHOCTh, CIOKHOCTh U
YIOPSAAOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMoopraHu3alus,
CaMOBOCIIPOM3BEICHUE, PA3/IPAXKUMOCTh, U3BMEHYHBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3alMM >KUBBIX CUCTEM: MOJIEKYJISPHBIN, KJIETOYHBIN, TKAHEBBIN,
OpraHU3MEHHBIMH, MONYJIALIMOHHO-BUOBOM, 9KOCHCTEMHBII
(buoreonieHoTHueckuii), Omocdepusiid. Ilporeccrl, MPOUCXOASIMIME B KHUBBIX
cuctemax. OCHOBHbIE TpPU3HAKU >KUBOTO. JKU3Hb Kak (hopMa CyIIeCTBOBAHUS

MaTepun

1.3

Metoapl Ouonorndyeckoii Hayku. HaOmionenuwe, u3MepeHHe, HKCIEPUMEHT,
cucremarusanus, MeraaHanu3. IloHATHe O 3aBUCMMOM M HE3aBHCHMOH
nepemeHHoM. [lnmanupoBanue skcnepumenTa. [locTaHOBKa M mpoBepKa TMIOTES.
HyneBast rumore3a. [lonstue BbIOOpKM M €€ pocToBepHOCTh. Pas3bpoc B
Oouonornueckux AaHHbIX. OlEHKa JOCTOBEPHOCTH MOJYYEHHBIX pe3yJIbTaTOB.
IIpynunHBl MCKa)KEHMs pe3yJbTAaTOB JKCIEepUMeHTa. lIoHATHE CTaTHCTHYECKOro

TECTa

Knerka kak OMojoruueckasi CuicreMa

2.1

Knerka — crpykTypHO-(yHKIIMOHANBHAS €MHULIA JKUBOTO. VICTOpPHS OTKpBHITHS
kiaetku. Paboter P. T'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[neiinen, P. BupxoB). OcHOBHBIE MOJIOKEHUSI COBPEMEHHOW KJIETOYHOU TEOpHUH.
MeTobl MOJIEKYJIIPHOM U KJIETOYHOM OMOJIOTHN: MUKPOCKOIIUS, XpoMaTorpadus,
anekTpodopes, METOJT MEUYEHBIX aTOMOB, nuddepeHnraibHOe

neHTpudyrupoBaHue, KyJIbTHBUPOBAHUE KIETOK

2.2

XUMUYECKHN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaMHUKpPO3JIEMEHTh. Bona u

e€ poJib KaK PAcTBOPHUTENS, pEareHra, y4yacTue B CTPYKTYPUPOBAaHUHU KIETKH,




TEIJIOPETyNIAiK. MUHEpalbHbIE BEIIeCTBa KIETKH, MX OHMOJIOTHYECKast pPOJb.
Posip KaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue mnonumepbl. benku. AMHUHOKHCIOTHBIH cOCTaB  OEJIKOB.
Crpykrypsl OenkoBoi Moyiekynbl. [lepBudHast CTpykTypa Oelika, MenTHIHAs
CBs3b. BTOpuuHas, TpeTWyHas, 4YeTBEpTUYHAs CTPYKTyphl. JleHaTyparus.
CoiictBa 6enkoB. Kinaccuduxanus 0enkoB. buonornueckue GpyHkunu 6enKoB.
VYrneBoabl. MoHOcaxapuibl, JUCaXapuabl, OJUTOCAXapUAbl W MOJHUCAXAPHUBL.
O6mmii mmaH CcTpoeHUusT W (PU3MKO-XMMHUYECKHE CBOWCTBAa  YTIJIEBOJOB.
buonornueckue GyHKIIUU YTIICBOOB.

Jlumuaer. TwapodunsHO-THIpPOGOOHBIE CcBoOMcTBA. Kitaccudukamus JHMHIOB.
Tpurmunepuasl, (ochoimmuasl, BOCKH, CTepouabl. buonormveckue (QyHKIUN
munuaoB. O0mue cBolicTBa OMOIOTUYECKUX MEMOpaH — TEKy4ecTh, CIOCOOHOCTh
K CaMO3aMBIKaHHUIO0, TTOTYTIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHune HYKIEHHOBBIX KHCIOT.
Hyxneotuapl. [puamun xkommiementaproctu. I[lpasuno Yapradda. Crpykrypa
JHK — nBoitnas cnupanib. Mectonaxoxaenue u ouonorndeckue ¢pynkuuu JJHK.
Bunst PHK. ®ynkiun PHK B knetke.

Crpoenune wmoinekyinsl AT®. Makpospruueckue cBs3u B Mosekyine ATO.
buonornueckue pynkimu AT®. BoccTaHOBNIEHHBIE IEPEHOCUUKH, UX (PYHKIIMH B
kietke. CexkBenupoBanue JJHK.

CrpykrypHast OHWOJOTHS: OHOXMMHUYECKHE W OHUOPU3NYCCKUE HCCIICTIOBAHUS

coCTaBa U HpOCTpaHCTBCHHOﬁ CTPYKTYPBI 6I/IOMOJ'I€Ky.]'I
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Tumbl  KJIETOK: dJyKapuoTWdeckas W mpokapuoTmyeckas. CTpyKTypHO-
(byHKIHMOHATIbHBIE 00pa30BaHUs KIETKH.

CrtpoeHue mpokapuoTHuecko kieTku. KierouHast cTteHka OakTepuii m apxei.
OcobeHHOCTH CTpOEHUs! TeTepoTpodHOM M aBTOTPOGHONW MPOKAPUOTHYECKHX
KJIETOK. MecTo U pojib MPOKapUOT B OMOIIEHO3aX.

Ctpoenne u (DyHKIIMOHHUPOBAHHE SYKAapUOTHYECKOH KieTku. Ilmasmarmdeckas
MeMmOpaHa (mazmanemma). CTpykTypa Iuia3MaTuueckoil MmemOpansl. TpaHcropT
BEUIECTB uepe3 IUIa3MaTUYEeCKyl0 MeMmOpaHy: maccuBHbBIM  (auddysus,
oOneruénHast nuddys3us), aKTUBHBIM (NIEPBUYHBIA M BTOPUYHBIM aKTUBHBIN
tpancnopt). Ilomynmponuiaemocts MemOpanbl. PaGora HaTpHii-KaTHMEeBOTO
Hacoca. DHIOUMTO3: MHHOIMTO3, (aromuro3. DK301uTO3. KierouHas CTEHKA.
Crpykrypa 1 (yHKIUU KIETOYHON CTEHKH PAaCTeHHIA, TPUOOB.

Hurormazma. Ilutozons. Llutockener. JIBumxkeHue muToriasmMel. OpraHouibl
kiaeTku. OpHoOMeMOpaHHBIE OpraHOMABI KJIETKU: 3HJOIUIa3MaTHYecKas CeTb
(BIIC), anmapat ['onbaku, TH30COMBI, UX CTpOCHHE M (PyHKIMU. B3ammocBs3b
OJTHOMEMOpaHHBIX OPraHOMAOB KJeTKH. CTpoeHHe TPaHyJISIPHOIO PETUKYIyMa.

CuHTe3 pacTBOPHMBIX OeiakoB. CHHTE3 KIETOYHBIX MeMOpaH. [ nmamkwmii




(arpaHyssipHBIN) 3HAOIUIA3MAaTHUYECKUN peTukyiayM. CekpeTopHas QYHKIHS
annapara ['ompmxu. TpaHcnopT BemecTB B KieTKe. Bakyonum pacTUTENbHBIX
kietok. Kierounsrit cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHPUH, TUIACTUABI.

Ctpoenue u (yHKIMM MUTOXOHApPUN M miactui. llepBuuHble, BTOPUYHBIE U
CIOXHBIE  IUTACTUABl  (OTOCHHTE3UPYIOLIUX  JYKapuoT.  XJIOPOIUIACTHI,
XPOMOIIIACTHI, JIEHKOIUIACTHI BBICIIUX PACTEHUI.

HememOpannbie opranownbl kietkn CtpoeHne W (GYHKIIMH HEMEMOpaHHBIX
OpPraHou/IoB  KJIeTKu. Pubocombl. MukpoduinaMeHTsl. MpleyHble  KIETKH.
Mukpotpybouku. Knerounsiii nentp. CTpoeHMe M JBUKEHHE >KTYTHKOB H
pecHruek. MukpoTpyOOUKH IUTOTUIa3MbI. LIeHTproIsb.

SAnpo. ObGonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKHA, UX CTPOEHHE H
bynkun. SnepHeiii O6enkoBblif MaTpukce. [IpocTpaHCTBEHHOE pacmonOXKeHHe
XpOMOCOM B HHTep(}a3HOM spe. benku xpoMaTuHa — TUCTOHBI.

Knerounsle BrimoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK JYKapuOT

(pacTUTENbHOM, )KUBOTHOM, TPUOHOI)
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AcCUMUIISIIIAS U TUCCUMHIIALIMSA — JIBE CTOPOHBI MeTabonu3ma. Tumbel oOMeHa
BEIIECTB: aBTOTPO(HBIA M TeTepOTPOHBIN. YYacTHe KHUCIOpPOoJa B OOMEHHBIX
nporeccax. JHepreTudyeckoe obecriedeHne KieTku: mpeBpameHue ATD B
0oO0MeHHBIX Tmporieccax. DepMEeHTaTUBHBIM XapakTep peakiuil KICTOYHOTO
Merabonuzma. DepMEeHTH, UX CTPOCHHUE, CBOMCTBA M MEXAHU3M JEHCTBHUS.
Kodepmentsl. Otnnuus GepMEeHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB. bemku-
aKTUBAaTOpPbl M OEIKU-UHTUOUTOPHL. 3aBUCUMOCTh CKOPOCTH (DepMEHTATUBHBIX
peaxiuit OT pa3IUYHBIX (PaKTOPOB.

[lepBuuHBIiI CHHTE3 OpraHUYECKUX BenlecTB B Kierke. dorocuure3. Poib
XJIOpOIIacTOB B mpomecce ¢orocunte3a. CBeToBas W TeMHOBas (a3bl.
[IponykTuBHOCTH (poTOCHHTE3a. BnusHue paznuuHbIX (PAKTOPOB HA CKOPOCTh
¢dorocunTesa. 3HaueHHe HOTOCUHTESA.

XeMocuHTe3. PazHooOpasue opraHu3MOB-XEMOCHHTETHKOB: HUTpUDUIIUPYIOIIHE
OakTepuu, *Kene300aKTepuu, cepoOaKTepun, BOAOPOAHbIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3A.

AHa’poOHbIe opraHm3Mbl. Bunabl Opokenus. [lpomykTel OpokeHHsT W HX
UCIIONIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YIUTENN OOIe3HE.

AspoOHBIE OpraHU3MBI. JTallbl dHEpPreTHdeckoro oobmeHa. IloaroroButenbHbBIN
stamn. ['mukonn3 — 6eCKUCIOPOAHOE paclIeTlIeHHue TIIOKO3HI.

buonornueckoe OKHCIIEHHE, WIH KJIETOYHOE JbIXxaHue. Poap MHUTOXOHIpUH B
mporeccax OMOJIOTUYECKOTO OKHUCIICHUSI. Huxnuueckue peaKkiuu.

OxucaurensHoe (ochopunmponanue. [IpeumyiecTBa a3poOHOro myTH oOMeHa




BELIECTB Nepes aHadpoOHbIM. D(P(HEKTUBHOCTH SHEPTETUYECKOTr0 OOMEeHa

2.5

Peakiun maTtpuyHOro cuHTe3a. I[IpHHIMI KOMIUIEMEHTAPHOCTH B PpeEaKIUsIX
MaTpUYHOro CUHTe3a. Peannzanus HaciaeICTBEHHOM nHpopmanuu. I'eHeTnyeckuii
KO, ero cBoucrtBa. Tpanckpunuus — matpuudbil cuHTe3 PHK. IlpuHiunen
TPAHCKPHIILIUU: KOMIIJIEMEHTapHOCTh, aHTUMAPAIIETbHOCTh, ACUMMETPUYHOCTb.
Tpancasuus u e€ stambl. Yuactue TpancnoptHeix PHK B OunocunTese Oenka.
VYcnoBust OuocunTe3a Oenka. KomupoBanue amMuHOKUCIOT. Ponms pubocom B
OunocuHTe3e Oenka.

Opranuzanys reHoMa y MpOKapHoT U SYKapHOT. Perynsnus akTHBHOCTH T€HOB Y
npokapuot. ['unore3za onepona (®. XKakob, K. Mano). Perymsiuust oOMeHHBIX
IIPOLIECCOB B KJIeTKe. KieTouHbIi roMeocTas.

Bupycsl — HekinerouHble (OpPMBI JKU3HHM M oOiuraTHele napasutel. CTpoeHue
MIPOCTHIX M CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepro(daros.

BupycHsle 3a0oseBaHusi 4yenoBeka, KMBOTHBIX, pactenuit. CIINJ, COVID-19,

COHaJIbHBIC U MCIUITMHCKUC HpO6H€MBI

2.6

Knerounsnii 1wk, ero mepuoasl u  perymsnus. WaTtepdaza u  MuTO3.
OcobeHHocTH MpoleccoB, MpoTekaonmx B uHTepdasze. [loaroroBka KieTku K
nenenuto. Ilpecunrermueckuii  (MOCTMUTOTMYECKUN), CHHTETUYECKMH U
MOCTCUHTETHYECKUH (IPEMUTOTHUECKUH ) IEPUOIbI HHTEP(a3BbL.

Marpuunbiii cuntre3 JIHK — permukanus. [lpunmuner perummkanuu  JIHK:
KOMIUIEMEHTApHOCTb, IIOJIYyKOHCEPBATUBHBIA CHUHTE3, aHTHUIIAPAUIEIIBHOCTD.
Mexannsm permkanuu JJHK. Xpomocomsl. Ctpoenune xpomocoM. Tenomeps! u
TeIoMepaza. XPOMOCOMHBIM HAOOp KIETKM — KapuoTUll. JIUIUIOMTHBIN |
rariouAHbI  Habopbl XpomocoM. ['oMonormunbie XpoMocombl. IlonoBbie
XPOMOCOMBI.

[enenune knerku — muto3. Ctaguu MUTO3a U MPOUCXOISALINE B HUX IPOLIECCHI.
Tunel muto3a. KapnokuHes M UWTOKMHE3. buonormyeckoe 3HaUYE€HHE MHTO3a.
Perynsanus MUTOTHYECKOTO IIMKIIA KIeTKH. [IporpaMMupyemast KiieToqHast THOEIb
— aromnTo3.

CDYHKHI/IOHaJ'IBHaH T'€HOMUKa

OpFaHI/ISM KaK OMOJIOTHYECKask CUCTEMA

3.1

OpHOKIIETOUHBIE, KOJIOHUAJIbHBIE, MHOT'OKJIETOYHBIE OpraHu3Mbl u
MHOTOTKaHEBBIE OPTraHU3MBI.

@opMbl pa3sMHOKEHUS OPraHMW3MOB: Oecrojoe (BKJIOYash BEreTaTUBHOE) U
nojoBoe. Buapl  Oecronoro  pasMHOXKEHUs: [OYKOBaHME,  CHOPYJIALMA,
¢dbparmeHTaIys, KIOHUPOBAHUE.

ITonoBoe pa3zmHoxenue. [lonoBble kineTku, win ramersl. Meiio3. Ctaaun Melosa.

IToBenenue xpomocoM B mero3e. Kpoccunrosep. brosornueckuii cMbIcil MerHo3a




Y TIOJIOBOTO ITporiecca. Melo3 U €ro MeCTO B dKU3HEHHOM LIMKJIE OPTaHU3MOB.
IIpen3aponplieBoe paszButue. ['ameToreHe3 y >KMBOTHBIX. IlosIoBbIE XKeie3bl.
OOpa3oBaHue U pa3BUTHE TMOJIOBBIX KiIeToK. CnepMaToreHe3 M OOIEHes3.
Crpoenue mnonoBbIX KieTok. OIIOJOTBOPEHHE W 3MOPHOHAIBHOE Ppa3BUTHE
XKHUBOTHBIX. CIIOCOOBI OIUIOIOTBOPEHUS: HApYyKHOE, BHyTpeHHee. [lapTeHorenes.
WupuBunyanbHoe pa3BuTue opraHu3moB (oHTorenes). Cramuum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe narymku). Jpoonenue. Tunsl apobnenus. OcoOeHHOCTH
JPOOJICHNsT MIICKOIIUTAIONTUX. 3apOJBIIIEBbIC JMCTKH (TacTpyJsmus). 3akiaaka
OpPraHoB M TKaHEW W3 3apOJbIIIEBBIX JIMCTKOB. B3auMHOE BIIMAHHME YacTeu
pa3BHBAOLIEroCs 3apofblia (3MOpUOHANBHAsT WHIYKNIMA). 3akiajka IUlaHa
CTPOEHHUSI >KMBOTHOTO KaK pe3yJIbTaT HEpPapXUUYECKUX B3aUMOICHCTBUI TI'€HOB.
Bnusnue Ha SMOpHOHAIBHOE pa3BUTUE pa3IMUHBIX (DAKTOPOB OKpYKarouIeH
CpeIbl.

Poct u pazButue xxuBoTHBIX. [locTamMOpuoHanbHelii iepuo. Ipsmoe u Henpsimoe
pasButHe. PazButue ¢ Metamopdo3oMm y OECIO3BOHOYHBIX M I103BOHOYHBIX
JKUBOTHBIX. bHOJOrMueckoe 3Hau€HUE NPSIMOIO U HENPSMOrO Ppa3BUTHS, HX
pacripocTpaHeHue B mpupoje. Tumbel pocTa XMBOTHBIX. DakTOpbl PEryssuu
pocta JKMBOTHBIX M 4enoBeka. CTaiuu NOCTIMOPUOHAIBHOTO pPa3BUTUS Y
JKUBOTHBIX U 4esloBeKa. [lepnonbl oHTOreHe3a yenoBeka.

Pasmuoxxenne wu pasButue pactenuit. ['ametodur u cmopodur. Meiio3 B
JKU3HEHHOM IMKJe pacreHuid. (OOpasoBaHume crop B Ipolecce Meio3sa.
['ametorenes y pacteHuidl. OIUIONOTBOPEHHE U pa3BUTHE PACTUTEIbHBIX
OpraHu3MoB. J[BOI{HOE OIJIOJJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpazoBaHue u

Pa3BUTHUC CCMCHHU. MexaHu3MbI peryjisinuv OHTOICHE3a y paCTeHI/Iﬁ " )KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA MW pPasBUTHUA TI'CHCTHKM KaK HayKH. OCHOBHBIE
FCHETHMYSCKHUE IIOHATHS M CHUMBOJLL I OMOJIOTMYHEIC XpOMOCOMBI, aJIJICJIBbHBIC

I'CHbI, AJIbTCPHATHUBHBLIC IIPU3HAKU, ,I[OMI/IHaHTHLII;'I n peHeCCI/IBHHﬁ IIPpHU3HAK,

32 TOMO3HIOTa, TETEPO3UTOTa, YUCTas JIMHUS, THUOPUABI, TEHOTHUIN, (EHOTHIL
OCHOBHBIE ~ METOABI  T€HETHKH: TUOPUAOJIOTMYECKUH,  IIUTOJIOTMYECKUH,
MOJIEKYJIIPHO-T€HETUYECKU I

33 Momnorubpunnoe ckpemuBanue. [1epBblit 3akoH MeHaemns — 3aKOH eAMHO00pa3us

ruOpuoB 1epBOoro ImnokojeHus. IIpaBwio noMuHUpoBaHuA. BTopoit 3akoH
MeHnnens — 3akOH paclIEIUICHUs MpU3HAKOB. LluTosnormdyeckne OCHOBBI
MOHOTHOPHUIHOTO CKpeIuBaHus. [ umore3a 4ucTOThH ramer.
AHanm3upymouiee ckpenuBaHue. IIpoMeKyTOUYHBIM XapakTep HacleqOBaHUs.
Pacmiennienue npu3HaKkoB MPU HETIOJIHOM IOMUHUPOBAHUH.
Jurnbpuanoe ckpemuBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBHCHMOTO

HaCJICJOBAaHU IIPHU3HAKOB. ]_II/ITOJIOI‘I/IHCCKI/IG OCHOBBI I[I/II‘I/I6pI/II[HOI‘O




CKpEIIMBAHMUS.
CuerieHHoe HacnefoBaHue mpu3HakoB. Paborer T. Moprana. CremneHHoe
HAaCJIeIOBAHUE TE€HOB, HAPYIICHWE CIEIUICHUS MEXAY TIeHaMHu. XPpOMOCOMHas
TEOpHUs HACJIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M ONpENENEHUs Moja. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi U TeTepOoraMeTHbI Moj. ['eHeTudeckas
CTPYKTypa IIOJIOBBIX XpOMOcOM. HacimenoBaHue MpU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak nenoctHas cucrema. [lnenorponuss — MHOXKECTBEHHOE AECHCTBUE
reHa. MHOXECTBEHHBIN anneln3M. Bs3aumMonaelcTBue HeallelIbHBIX TE€HOB.

Kommemenrapaocts. Onucras. [lonumepus

3.4

B3aumopeiicTBrie reHOTUNA U cpe/ibl Ipu PopMUpoBaHUU GeHoTuna. M3sMeHdnBOCTh
MpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE IPHU3HAKU. BUAbl M3MEHUMBOCTH:
HEHACJIE/ICTBEHHAs U HACJIEICTBEHHAS.

MomudukanmonHas ~ W3MeHYUBOCTb.  Pomb  cpensl B (JOPMHUPOBAHUU
MoAM(UKAIMOHHOW n3MeHuInBoCTH. HopMa peakiinm npusHaka. BapuanmoHHbIH psij
u BapuaimioHHass kpuBas (B. HWoranncen). CpoiictBa MoauQUKAIIMOHHON
W3MEHYMBOCTH.

I'enoTunmueckas n3MeHIUBOCTL. CBOMCTBA TEHOTUIINYECKON M3MEHUYNBOCTH. BUbl
TeHOTUIMYECKOI N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTal[MOHHASI.

KomOuHatuBHasE W3MEHYMBOCTh. Mei03 © TIOJOBOM MpollecC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. PONIb KOMOMHATHBHOWM W3MEHYMBOCTH B CO3JIAHUU
TeHEeTUYECKOro pa3Ho00pa3us B Ipeaesax OAHOro BU/A.

MyTanroHHas '3MEHYMBOCTb. BHUIbI MyTaliii: FT€HHbIE, XPOMOCOMHbBIE, T€HOMHBIE.
CrioHTaHHBIE W HMHIOYUMPOBAaHHbIE MyTallMU. SlAepHBIE M LUTOILIA3MATUYECKHE
MyTaiuu. COMaTHYECKUE U MOJIOBbIE MyTaliu. [ [puyrHbI BOSHUKHOBEHUS My TallUM.
MytareHpl M HX BIMSAHHE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOTO
mporiecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HacleACTBeHHON n3meHnunBoctu (H.U.

BaBI/IJ'IOB). BHCHZ[CpHaSI N3MCHYHBOCTD N HACJICACTBCHHOCTb

3.5

Kaprnotun 4enoBeka. MexnayHaponHas IporpaMMa HMCCIEIOBAaHUSA TI'€HOMaA
YCJIOBCKA. MGTO,Z[BI N3YyUCHUA T'CHCTUKHU YCJIOBCKA: FeHeaHOFquCKHﬁ,
OJIM3HELIOBBIH, LUTOT€HETUYECKUN, HOIMYJISALMOHHO-CTaTUCTUYECKHH,
MOJIEKYJISIPHO-TEHETHUECKU . CoBpemeHHoe oInpeaeeHue TeHOTHIIA:
IIOJIHOTEHOMHOE CEKBEHMPOBAHHUE, T€HOTUIIMPOBAHKUE, B TOM YHUCJIE C MOMOILBIO
[M[P-ananmu3a.  HacnencrtBennple  3a0oyieBaHUs  YeJiOBeKa. [ e€HHbIE |
XPOMOCOMHBIE 6oe3Hn YeJI0BEeKa. bonesnu C HaCJIEZICTBEHHON
IIPEAPACIIOI0KEHHOCTBIO. 3HAYEHUE MEIULMHCKON T'€HETUKU B NPENOTBPAILCHUN

1 JICUEHHH I'eHETUYCCKHX 3a00seBanuii yenoBeka. CTBOJIOBBIE KIIETKU

3.6

JlomecTukalys u cenekius. 3apoxkaeHUe CeJISKIMU U ToMecTuKauu. Yuenue H.U.




BapuiioBa 0 1ieHTpax MPOMCXOXKICHUS M MHOT000pazus KyJIbTYPHBIX PACTCHHI.
Posnb ceneknuu B co3qaHUM COPTOB PACTEHUN U MOPOJ KUBOTHBIX. CopT, mopo/ia,
IITAMM. 3aKOH T'OMOJIOTUYECKHMX PSAJOB B HAacieICTBEHHOM u3MeHunBoct H.N.
BaBuiioBa, ero 3HaueHue TS CENEKITMOHHON pabOTEHI.

MeTtoapl  ceneKIMOHHOW paboThl. VICKYyCCTBEHHBIM OTOOp: MAacCOBBIM U
VH]IUBUY QJIbHBIM. Drarsl KOMOMHAIIMOHHON CCJICKIINH. Hcnrnitanue
Mpou3BOaUTENeH MO TMOTOMCTBY. OTOOpP MO TEHOTHUIY C TOMOIIBIO OIICHKU
(heHoTHIIa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ romoIbio aHanu3a JJHK.
HckyccTBeHHBIM MyTareHe3 Kak METOoJl CeJIEKIIMOHHON paboThl. PaguannoHHbIi 1
XUMHUYECKUH MyTareHe3 Kak MCTOYHHK MYyTalMii y KYJIbTYpHBIX (QopM
opranu3moB. Mcmonp30BaHME€ TEHOMHOTO PEAAKTUPOBAaHUS M METOIOB
pexombuHanTHbIX JIHK 1715 momy4yeHust ucxoIHOTO MaTepuaa AJisi CENEeKIIHH.
[Tonmyyenne nommruionioB. BrHyTpuBHmoBas ruOpuam3anus. bim3kopoacTBeHHOE
CKpeIlIMBaHue, WX WHOpuAMHT. HepoacTBeHHOE CKpeIMBaHWE, WM ayTOPUIWHT.
I'erepo3uc u ero nmpuunzel. Vcnone3oBaHue rereposuca B cenekumu. OtaanéHHas
ruOpumsaiust.  [IpeononeHne Oecruiofanss MEKBHIOBBIX THOPHIOB. JloCTIDKEHUS

CCJICKIIMHM paCTeHI/Iﬁ H JKMBOTHBIX

3.7

OOBEKTHI, UCIOIb3yEMbIE B OMOTEXHOJOTHH, — KJIIETOYHbIE U TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPTaHU3MBI, HMX  XapaKTEepUCTHKA. TpajaulMoHHAss  OHMOTEXHOJOTHS:
xJie0oneueHne,  TMOJIydeHHEe  KUCIOMOJOYHBIX  MPOAYKTOB,  BHHOJEIHE.
MukpoGuonorudeckuii  cuHTe3. OOBEKTHI MHKPOOHOIIOTHUECKHX TEXHOJIOTHH.
[IpousBoncTBO  Oenka, aMUHOKHUCIOT U BUTaMUHOB.  VICKyccTBeHHOE
OIJIOOTBOpEHUE. PeKOHCTpyKLus SHIEKIETOK W KJIOHHUPOBAHWE >KUBOTHBIX.
Mertop TpaHCIUIaHTalMHU SIAEP KIIETOK.

XpoMOCOMHAsi W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha U
KoHCTpyupoBanue pexkomOuHanTHeIX JIHK. JlocTmkeHuss © TEpCHEKTHUBHI
XpOMOCOMHOW ¥ TEeHHOM HHXXEHepuu. MeaunuHcKue OHUOTEXHOJIOTHH.

Hcnonp30BaHue CTBOJIOBBIX KIETOK

CucrteMa 1 MHOT0OOpa3ue OpraHMYeCcCKOro MUpa

4.1

buonornueckoe  pasHooOpazue  opraHu3MoB.  CoBpeMeHHas  cUCTeMa
opranudeckoro wmupa. IlpuHnunel knaccupukanuu opraHu3smoB. OCHOBHBIE
CUCTEMATUUYECKUE TPYIIIBI OPTaHU3MOB.

OCOOEHHOCTH CTPOEHUS U JKU3HEAEATEIBHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
baktepun, apxen, OJHOKJIETOYHbIE TPUObI, OAHOKIETOYHBIE BOJIOPOCIH, PYTUe
poTUCThl. KOoJIOHNaIbHBIE OPraHu3MBbl. J|BUKEHNE OJHOKJIETOUYHBIX OpPraHU3MOB:
amEOouIHOe, KTYyTUKOBOE, PECHUYHOE. 3allUTa Y OAHOKIETOYHBIX OpraHU3MOB.

PaznpaxuMocTh y OHOKIETOYHBIX OPraHU3MOB. TaKCUChI

4.2

MHOrOKJIeTOYHEIC pacCcTCHUA. BzanMocBs3b yacTeil MHOTOKJIETOYHOTO opraHusma.




Tkanu, opraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO opraHusMa. OpraHusm
Kak eaumHoe uenoe. Tkanu pacreHud. Tunbl pacTUTENBHBIX  TKaHEW:
oOpaszoBaTenibHasl, TOKPOBHAs, MPOBOAMAIIAS, OCHOBHAas, MEXaHHYECKas.

OcobeHHOCTH CTpOSHUS, PYHKIIMIA U PACIIOIOKCHHS TKAaHEH B OpraHax pacTeHUI

4.3

BereratuBHble U TeHEpaTUBHBIE OpraHbl pacTeHUi. OYHKIIMU OPraHOB M CHUCTEM
opranoB. Kapkac pacrenuil. J[BUK€HHE MHOTOKJIETOYHBIX PACTEHUI: TPOITU3MBI 1
Hactuu. llornoimieHue BOABI, YIJIEKUCIOTO Tra3a W MHUHEPAJIbHBIX BEIIECTB
pactenusimMu. [[pixanue pacteHuit. Juddysust ra3oB yepes MoBEpXHOCTh KICTKH.
TpaHcriopTHele cuUCTeMBl pacTeHUil. Bbinenenuwe y pactenuil. 3ammra y
MHOTOKJIETOUHBIX pacTeHuid. Kyrtukyna. CpencrBa macCMBHOM M XMMHYECKOU
3amuThl. OUTOHIIUIBL.

PazapaxxuMocTh M perynsiuus y OopraHu3moB. PazgpakuMocTe M peryisuus y

MHOT'OKJIETOYHBIX paCTeHHfI. PoctoBrlie BC€IIECTBA U UX 3HAYCHUC

4.5

MHOTOKJIETOYHBIC  KMBOTHBIC. B3amMOCBS3h  dYacTell  MHOTOKJIETOYHOI'O
opranusma. TkaHU, OpraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOI'O OpraHu3Ma.
OpranusMm kak eauHoe 1enoe. ['omeocras. TkaHu KUBOTHBIX W YeJIOBEKa. THIIBI
JKUBOTHBIX TKaHEW: SIUTEIualbHasi, COCIUHMUTENIbHAs, MbILIICYHAs, HEpBHAs.
OcobeHHOCTH CTpOeHMs, (YHKIIMA W pPaCHOJIOKCHHS TKaHeW B oOpraHax

JKHUBOTHBIX U YCIIOBCKA

4.6

Opranbl ¥ CUCTEMBI OPraHOB JKMBOTHBIX. DYHKIIMK OpPraHOB M CUCTEM OPraHOB.
Omnopa Ttena opranu3moB. CKelleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
J)KUBOTHBIX. HapyxHblii 1 BHyTpeHHUH ckeneT. CTpoeHHEe W THUIbl COETMHEHUS
KOCTEH.

JIBMOKEHHE MHOTOKJICTOYHBIX JKMBOTHBIX. IluTanue JKUBOTHBIX. IIuTaHme
MMO3BOHOYHBIX JKMBOTHBIX. [/[pixaHue xuBOTHBIX. KokHOE mpixanue. XKabepHoe u
JIETOYHOE JIbIXaHHUE.

JIpIXaHW€ TMO3BOHOYHBIX UBOTHBIX. OBOJIOLMOHHOE YCIO0XHEHHE CTPOEHUS
JETKUX TMO3BOHOYHBIX KHBOTHBIX. JpIXaTelbHAs CHUCTeMa 4ejoBeka. MexaHu3m
BEHTWIALIMM JETKUX Y NTUL M MICKONUTAIOUUX. TpaHCHOPT BELIECTB Y
OpraHu3MoB. TpaHCHOPT BEMIECTB Yy >KMBOTHBIX. KpoBeHOCHas cuctema u e€
opranbl.  KpoBeHocHass ~ cucremMa  TMO3BOHOYHBIX  KUBOTHBIX.  Kpyru
KpOBOOOpaIeHusl. DBONIOIMOHHBIC  YCIOXHEHUS CTPOCHHUS KPOBEHOCHOM
CHUCTEMBI TO3BOHOYHBIX >KMBOTHBIX. Bwimenenue y opranusmoB. Beinenenue y
’KUBOTHBIX. COKpaTtuTenbHble Bakyonu. Opransl BelieiaeHus. CBsA3b MOJIOCTH TENa
C KPOBEHOCHOM W BBIICIIUTEIIBHON cucTeMaMu. BrpineneHne y MO3BOHOYHBIX
JKMUBOTHBIX. 3al[uTa y MHOTOKIETOYHBIX KUBOTHBIX. [lokpoBBI U uX
MPOU3BOJIHBIE.

PaznpaxuMocTs 1 peryasuus y opranu3MoB. Pa3zapaxuMocTb y OJJHOKJIETOYHBIX

OpraHnu3MoB. Takcucsl. PaSIIpa)KI/IMOCTL U perysiinusg 'y MHOTI'OKJIICTOYHBIX




pacteHuii. PocTOBbBIE BellIECTBA U UX 3HAUEHUE.

HepBHas cuctema u peduiekTopHasi peryJisiius Y MHOTOKJIETOYHBIX KMBOTHBIX.
HepBHas cucrema u e€ oTaessl. DBOJOLUOHHOE YCIOKHEHHE CTPOCHHS HEPBHOM
CHUCTEMBI y KUBOTHBIX.

Pa3pabotka anroputMoB u mporpamm s 3(PQPeKTUBHON (PYyHKIMOHAIBHOMN
AHHOTAllMM  TEHOMOB,  TPAHCKPUOTOMOB,  TPOTEOMOB,  MeTabOJIIOMOB

MHKPOOPTaHHU3MOB, paCTeHHﬁ, JKHMBOTHBIX U YCJIOBCKA

OpFaHI/I3M YCJIOBCKA U €T0 3J0POBLC

5.1

Oprassl ¥ cucTEMBI OPraHoOB yenoBeka. OTAessl TOJIOBHOTO MO3ra IIO3BOHOYHBIX
KUBOTHBIX. Pedumekc u peduekropHas nyra. besyciioBHblE U yCIOBHBIC
peduekcel. I'ymopanbHas peryisuus U SHIOKPUHHAs CHUCTEMa XHBOTHBIX H
yesioBeka. JKenesbl S3HIOKPUHHON CHCTEMBI M UX TOPMOHBI. JIeCTBHE TOPMOHOB.
B3auMocBs3p HEpBHOM M SHIOKPUMHHOM cucteM. [ unoramamo-runodusapHas

cucreMa. Pediekc u pedpiekropHas ayra. besycnoBHbIe U yCI0BHBIE pedIeKCh

5.2

3ammra opranu3ma ot Ooje3Hel. IMMyHHas cuctema yenoBeka. Kierounsid u
TYMOpaJbHBIA UMMYHHUTET. BpOoXAEHHBIN, NPHOOPETEHHBIN crenupuIecKuit
UMMyHUTET. Teopusi KIOHaJIbHO-celeKTUBHOrO uMmyHutera (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamuTenbHble OTBETHI OpPraHuU3MoB. Poib

BPOKIEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI
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KpoBeHnocHas cuctema u e€ oprasnbl. Cepjle, KpOBEHOCHBIE COCYIIbl U KPOBb.

Kpyru kpoBoobpaienus. Pabota cepaia u e€ perymisus

54

Heixanue yenoseka. uddysus razoB yepes3 MoBepXHOCTh KIETKH. JlpIxaTenpHas
cucteMa 4YeyoBeka. JlpIxarenbHas TOBEPXHOCTb. Perynsuus  abIXxaHHs.

JprxarenbHble 00BEMBI

5.5

HI/IH_IeBapI/ITeJIBHaH CHUCTCMaA YCJIOBCKaA. OTI[CJIH IMUIICBAPUTCIIBHOT'O TpaKTa.
HI/IH_IeBapI/ITCJ'IBHBIC JKCJIC3HbI. BHYTpI/IHOHOCTHOC u BHYTPHKIICTOYHOC

MUIIEBApEHNE

5.6

[ToxpoBel W ux mpousBogHble. Opranbl BbyaeneHus. Ilouku. CtpoeHue u
dbyHkuroHupoBanue HeppoHa. OuabTparys, ceKpenus 1 00paTHOE BCACHIBAHHE

KaK MeXaHU3MBbI pabOThl OpraHoB BhiAeneHus. OOpa3oBaHUEe MOYH y YellOBEeKa

5.7

I[BI/I)KCHI/Ie yenoBeKa: MbInieyHas cucreMa. CKeJleTHhIE MBIIINBI U HUX pa60Ta.

CtpoeHue U TUITBI COSTMHEHHS KOCTEH

Teopus sBomroIMK. Pa3zBuTHe XKU3HU HA 3emIie

6.1

OpomtonmonHasg  Teopuss Y. JlapBuna. IIpennocwiiku — BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 HayuyHas aestenbHocTh Y. JlapBuHa.
JBrxyume cuibl 3Boaouuu BUaoB 1o Y. JlapBuHy (BbICOKasi MHTEHCHBHOCTh

PAa3MHOKCHHUA  OpPTraHU3MOB, HACJICACTBCHHAA HM3MCHYUBOCTD, 6opb6a 3a




CYILIECTBOBaHHE, ECTECTBEHHBIN M UCKYCCTBEHHBIH O0TOOD).
Odopmienne cuaTeTHdeckoir Teopun 3Bomroruu (CTD). HeitrpanbHas Teopust
sBosoi. CoBpeMeHHas HBOJIIOIMOHHAS Ouosiorus. 3Hau€HUE 3BOJIOIUOHHON

Teopuu B POPMUPOBAHUN €CTCCTBCHHO-HAYYHON KapTHHBI MHUPa

6.2

[Tomynsanust kak sj1eMeHTapHass enuHUIa 3Boytolud. COBpEMEHHBIE METO[bI
OIICHKHA TEHETHYECKOTO pa3zHOOOpa3wsi M CTPYKTYpHl momyisuui. V3meHenue
reHooHJa MOMYJIALMU KaK 3JIEMEHTApHOE 5SBOJIOIMOHHOE SBICHHE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinGepra.

OnemenTtapHble  (aKTOphl  (OBMKYIIME CHIIBI) OBOJIONUH. MyTallMOHHBINA
nporecc. KomOunatuBHas wu3MeH4YMBOCTh. Jlpeiip reHoB — ciydaiiHble
HEHaNpaBJeHHblE M3MEHEHHs 4YacToT aiened B mnonyisuusax. Oddext
OCHOBATeJIsl. Murpanuu. W3onsuus HOITYJISIHIA: reorpaguueckas
(mpocTpaHCcTBeHHAas ), Orogoruyeckas (pernpoyKTUBHas ).

EcrectBennblii orbop — Hampaistiomuii  Qakrop sBomonuu.  Dopmbl
€CTeCTBEHHOTO  OTOOpa:  JBIXKYILMH, CTAOMIM3UPYIOIIUH, pa3pbIBAOIIUN
(nu3pyntuBHbIi). [1onoBoit oTOOD.

[TpucnocoOaeHHOCTh  OpPraHU3MOB ~ KakK  pe3yJbTaT  MHUKPOIBOJIOLHH.
Bo3HuKHOBEHHE  TpUCIIOCOONIEHMH Yy  OpraHu3MoB.  ApoMopdo3bl U
uanoanantauuu. [Ipumeps! npucrnocobaenuii y opranuzMoB. OTHOCUTENBHOCTD
HPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum W CTpyKTypa. BumooOpazoBanme Kak pe3yJbTar
MUKpO3BOJItoNMU. M3omsanus — xitoueBod ¢aktop BHIooOpazoBaHus. Ilytu u
CITOCOOBI BHUJ1000pa30BaHMUS: aJIONATPUIECKOE (reorpaduueckoe),
CHUMIIaTpU4YecKoe  (IKOJIOTUYECKOE),  «MTHOBEHHOE»  (IOJHUILIOUIU3ALIMS,
rubpuausanys). JuTenbHOCTh 3BOMIOLMOHHBIX IIPOLIECCOB.

MexaHu3Mbl GOPMHUPOBAHHUS OUOIOTHYECKOTO pa3HOOOpas3usl.

Ponp 3BoOMIOIIMOHHON OMOJOrMM B pa3paboTKe Hay4YHBIX METOJOB COXpaHEHHUs
O6ropazHoob6pazusi. MUKpPOIBOIIOIUS U KOJBOJIOLMS TApa3uTOB U HMX XO35EB.
MexaHu3mbl (HOpMUPOBAHHS YCTOMYUBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI

Cc Hell

6.3

Metoapl u3ydueHus Makpo3Boironuu. [lazeoHTomorndeckue MeToAbl M3YUYEHUS
sBostoluu. Ilepexonnbie (hopMbl U PUIOTEHETUYECKHUE PSAIbI OPTaHU3MOB.
buoreorpadudeckue MeTonsl uzyueHus Botonun. CpaBHeHHE (IOPHI U GayHbI
MaTEepUKOB U OCTPOBOB. buoreorpadpudeckue obnactu 3emin. Buabl-sHaeMuku u
PEJIUKTBHI.

OMOpHOJIOTHYECKUE W  CPaBHUTEIBHO-MOP(OIOTHUECKUE METOJbl H3YUYECHHUs
HBOMIOLMK. ['eHeTHUYeCKne MEXaHM3MBbl 3BOJIOLUN OHTOICHE3a W IIOSBICHMS
ABOJIIOLIMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE UM  AHAJIOIMYHBIE  OpIaHBbI.

Py,I[I/IMeHTapHLIe OpTraHbl n aTaBU3MBlI. MOJ'ICKy.]'IHpHO-FeH CTHUYCCKUC,




OMOXMMHUYECKHE W  MaTEeMaTHYECKHE  METOJbl  HM3YyYCHHs]  DBOJIOIUH.
['omonornynbie reHbl. COBPEMEHHBIE METONbI MOCTPOCHHS (DUIOTEHETHYECKUX
JIEPEBHEB.

XpOMOCOMHBIE MYTAITUU U SBOJIOLIHS TEHOMOB.

OOmme 3akoHOMEpHOCTH (IMpaBuiia) H3BOJIONKU. HeoOpaTUMOCTh 3BOIIOIUU.

AnanTtuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB SBOJIIOIUU

6.4

Hayunple runore3bl MNPOUCXOXKICHMA JKU3HM Ha 3emie. AOHOreHes u
na”cnepMus. JloHaydHble IPEJCTABICHUS O 3aPOXKACHUH KU3HU (KpEallMOHU3M).
I'unores3a MOCTOSITHHOTO CaMO3apOKACHUS KU3HU U €€ ONPOBEPIKEHHUE OIBITAMU
®. Pemu, JI. Cnamwranmanu, JI. Ilactepa. IlpoucxoxaeHue KU3HM U
acTpoOHoJIOTHS.

OcHoBHBIE 3Tamnbl HeopraHudeckoi spomonuu. [lnanerapHas (reosorudeckas)
ABONIONMA. XHUMHYECKas OHBOJIONUSA. AOHOTCHHBIH CHHTE3 OPTraHHMYECKHUX
BemecTB U3 Heopranmdeckux. OmpiT C. Mummnepa u I'. FOpu. OGpazoBanue
noauMepoB U3 MoHomepoB. Koanepsatnas runore3a A.M. Omapuna, runoresa
nepsuyHoro Oynbona JIx. XonneitHa, reHermueckas rumoreza . Mémnepa.
Pu6osumel (T. Yek) u runoresa «mupa PHK» V. I'mnGepra. ®opmupoBanue
MeMOpaH U BO3SHUKHOBEHHE IMPOTOKIETKH.

Hctopus 3emnu u meronsl €€ usyueHus. Vckonmaemble OpraHM4eCKHUE OCTaTKU.
I'eoxpononoruss u e€ Meroapl. OTHOCUTENbHAs U a0CONIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHonornyeckas mKaaa: 30Hbl, 3pbl, IEPUOJIBI, FTOXU.

HavanpHble sTanbl opraHndeckoi »BostonuU. llosBiieHnEe U 3BOMIOLMS NIEPBBIX
KJIETOK. OBoyitolMsg Merabonu3Ma. BoO3HUKHOBEHHME TIEPBBIX 3KOCHUCTEM.
CoBpemMeHHbIe MUKPOOHBIE OMOTIIIEHKH KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapuOThl U 3yKapUOTHI.

[Tpoucxoxaenne 3ykapuoT (CUMOHOTeHe3). DBOJIOIHMOHHOE TPOUCXOXKICHHE
BUpYCOB. [IponcXokaeHHME MHOTOKIETOYHBIX OPraHu3MOB. Bo3HUKHOBEHHE
OCHOBHBIX I'pyHIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJIIOLMU BBICIIMX pacTeHHH. OCHOBHBIE apoMOp(O3bI
pactenuii. Bpixon pacrennii Ha cymry. llosBieHue CHOpOBBIX pacTeHUN |
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxokaeHue LBETKOBBIX
pacTeHuil.

OcHOBHBIE 3Tamnbl HJBONIONHUU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
*KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — HOSIBJICHUE COBPEMEHHBIX
tunoB. [lepBrie XoproBbIe KUBOTHBIE. JKU3HB B BOJIE. DBOJIOLUS TO3BOHOYHBIX.
[Tpoucxoxnenune ampubuit u pentuiauil. IIpoucxoxaeHne MIEKONUTAIOUINX U
ntun. [lpuHnun xmrodeBoro apomopdosza. OcBoeHue O€ClO3BOHOYHBIMU U
MI03BOHOYHBIMU )KMBOTHBIMH CYIIIH.

PazBuTne xu3HM Ha 3eMJjie 0 ApaM U MEPHOJIaM: apXeld, MPOTEPO30ii, MAICO30M,




Me3030M, KaiHO30W. OOmas XapakTepucTUKa KIWMara W TeOJIOTHYECKUX
nporieccoB. [losiBIeHNE U paciBET XapaKTePHBIX OPTaHU3MOB. YTlieoOpa3oBaHUeE:
€ro yCJIOBUS U BIIUSIHHE HA Ta30BBI COCTaB aTMOCQEPHI.

MaCCOBI)Ie BBIMI/IpaHI/ISI — DJKOJIOTHYCCKUEC KpI/I3I/ICBI HpOIHJIOFO. HpI/ILII/IHBI nu
CJEACTBUSl MACCOBBIX BbIMUpPaHHUil. COBpPEMEHHBIN 3KOJIOTMYECKUU KPHU3UC, €ro

0COOEHHOCTH

6.5

Pasnensl u 3amaum  a”tpomonoruu. Metonael aHTponosoruu. CTaHOBIEHUE
MIPEACTABJICHUI O MPOUCXO0XKICHUH yeraoBeka. COBpEMEHHBIE HAyUHbIE TEOPHUU.
CxoacTBO ueoBeKa C KMBOTHBIMHM. CHCTEMATHYECKOE IOJIOXKEHHE YEeIOBEKa.
CBuzerenbcTBa  CXOJICTBA  4YEJIOBEKA €  JKMBOTHBIMU:  CPaBHUTEIbHO-
MOP(OJIOTHUECKHE, SMOPHUOJIOTUYECKHE, (hbU3M0IOTO-OMOXUMUYECKHE,
noseseHuyeckue. OTIn4Ms YenoBeKa OT )KMBOTHBIX. [IpAMOX0XkKIeHNE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOrO MO3ra U BTOPO CUTHAJIBHOU
CUCTEMBI.

JBuxyume cunbl (akTopbl) aHTpONoreHe3a: OHOJOTMYECKHE, COLMabHBIE.
CooTHorreHne OMOJIOTHYECKUX U COIMATIBHBIX (DaKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIuM aHTPOIIOTreHe3a. ABCTPAIONUTEKU — IBYHOTHE NIPEIKH JIFOJEH.
UYenoBek  yMmenblil, MepBbIE H3TOTOBJIEHUS opyauil  Tpyaa. UYenosek
OpSAMOXOJSAIIMA W TEepBBI BBIXOJ Joned 3a mpexaensl Adpuku. Yenosek
reienb0epreckuii — o0 MpeAoK HeaHAEPTATbCKOrO0 YelOBEeKa M YesIOBEKa
pasymHoro. YenoBek HeaHAEPTaIbCKUM Kak BHUJ JIOJCH XOJOJHOrO KIMMAaTa.
UYenoBek pa3yMHbId COBPEMEHHOI'O THIIA, JCHUCOBCKUM 4YEJIOBEK, OCBOCHHE
KOHTHUHEHTOB 3a npejenamMu AQpuki.

DBOJIIOLUS COBPEMEHHOTO 4YenoBeKka. EcTecTBeHHBIH OTOOp B MOMYJSIUAX
yesoBeka. MyTarMoHHBIA miporiecc W mojaumopdusMm. IlomynsimoHHbIe BOJIHEI,
npeii¢ reHoB, Murpanusa U «3¢(HeKT oCHOBATENs» B MOMYJISAILMIX COBPEMEHHOTO
YeJI0BEeKa.

Yenoseueckue pacel. Ilonstme o pace. bonpmme pacel:  eBponeouaHas
(eBpasmiickasi), aBCTpaJlo-HerpouaHas  (PKBaTOpUalbHAs), MOHIOJOUIHAs
(asmaTtcko-aMepuKaHcKas). Bpemss u myTu paccelieHusi 4elloBeKa IO IJIaHETe.
EnunctBo  uyenoBeueckux pac. HayuHas  HECOCTOSITENBHOCTH — pacu3Ma.
[TprcnocoO0neHHOCTh 4YelloBeKa K pa3HbIM YCJIOBHUSM OKpY)KaloIIeH Cpeabl.
Bnusiaue reorpaduueckoil cpensl u o apeiida TeHOB Ha MOPQOIOTHIO U

CbI/I3I/IOJ'IOl"I/II-O YCJIOBCKA

DKOCHUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxonorun. CBs3b KOJOTUU C IPYTUMH HayKaMu.
Metoaer akonoruu. IloneBsie HaOMIOACHHS. DKCIEPUMEHTHI B OKOJIOTHH:

IpUpOJIHbIe W JiabopaTopHble. MozenupoBaHue B 93KOJOTHU. MOHHMTOPHMHT




OKPY’KaIOIIECH Cpe/Ibl: TIOKATBHBIN, pETHOHAIBHBIN U TJI00ATBHBIN

7.2

Okonoruyeckne ¢akTopsl M 3aKOHOMEpHOCTH uX JneictBus. Knaccudukanms
HKOJIOTHUECKUX (DakTopoB: abMOTHYecKHe, OHMOTHYECKHE, AHTPOIOI'CHHBIE.
OOme 3aKOHOMEPHOCTH JICHCTBHS OKOJIOTHYECKHX (akTopoB. IlpaBmio
munuMmyma (K. Hlnpenrens, 0. JIu6ux). TonepaHTHOCTh. DBpHUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue (akropsl. CBeT Kak 3Kojorudeckuit paxrop. JleicTBre pasHbIX
YYacCTKOB COJIHEYHOTO CIIEKTpa Ha OpraHu3Mbl. OKOJOTHYECKHE TIPYIIIbI
pacTeHU M JKUBOTHBIX [0 OTHOIIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
DoTONEePUOAU3M.

Temmepatypa kak »dkosiormueckuii (Qaxrtop. [eiictBue Ttemmeparypsl Ha
opranu3Msl. [IoMKHUIOTEPMHBIE 1 TOMOMOTEPMHBIE OpraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxnocts kak akojormdeckuil ¢axtop. Ilpucnocobnenuss pacteHMH K
HoJ/iepXaHuio BoxHOro Oanmanca. Kiaccudukaiust pacTeHH 1O OTHOIIEHUIO K
Bojie. [Ipucnoco6iieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHMS OpPraHU3MOB: BOJHAas, HAa3eMHO-BO3IYIIHAs, IIOYBEHHas,
rIyOMHHAs  TOANOYBEHHAsl, BHYTPHOpPraHu3MeHHas. DU3NKO-XUMUYECKUE
0COOEHHOCTH cpefl OOMTaHus OpraHu3MoB. llpucmocoGieHusi OpraHu3MoB K
’KM3HM B PA3HBIX Cpeax.

buonoruueckue putmsl. BHeninue u BHyTpeHHHE pUTMbl. CyTOUYHBIE U TOJUYHbIE
putMbl. [Iprcnoco0i1eHHOCTE OPraHM3MOB K CE30HHBIM HM3MEHEHHSIM YCIOBHH
KHU3HU.

Kuznennsie popmbl opranu3moB. [lonstue o xu3HeHHOU ¢opme. Ku3HeHHbIE
(bopMBl pacTeHM: HEpeBbsl, KYCTAPHUKH, KYCTApHUYKH, MHOTOJIETHUE TpPaBbl,
OJlHOJIeTHUE TpaBbl. JKu3HeHHBIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOMOHTHI,
a’poOMOoHTHI. OCOOCHHOCTH CTPOCHUS M 00pa3a KU3HHU.

buotnueckue ¢akropbl. Buasl OMOTHYECKHMX B3aUMOAECHCTBUI: KOHKYpPEHIUS,
XUITHUYECTBO, cUMOMO03 U ero ¢opmbl. [lapasutusm, koomeparus, MyTyalu3M,
KOMMEHCAIIN3M (KBapTHPaAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aMMOJIeicTBUS  (Tommueckue, (opuueckue, ¢abpudeckue). 3HAUCHUE
OMOTHYECKMX B3aUMOJEHCTBMH Ul CYLIECTBOBAaHMS OpraHU3MOB B cpeje

oOutanus. [I[puHIMIT KOHKYPEHTHOTO UCKITIOUEHHS

7.3

DKOJOTHYeCcKHe XapaKTepUCTUKH momyssinuu. [lomynanus kak Ouojorudeckas
cucreMa. Posib HEOTHOPOAHOCTH Cpenbl, PU3NUECKUX OapbepOB U OCOOCHHOCTEH
Oouonoruu BUIOB B (DOPMHUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYpBI MOMYJISIUI.
OCHOBHBIE TIOKa3aTeNM TOMYJISIMNA: YHUCICHHOCTh, IIOTHOCTh, BO3pacTHas W

MOJIOBAsl  CTPYKTYpa, POXKJAAEMOCTb, MPUPOCT, TEMII POCTA, CMEPTHOCTD,




MUTpaIus.

Okosnoruyeckass CTpykTypa mnomyiasuuu. OILleHKa YHCIEHHOCTH IOMYJISALUY.
Junamuka nomynsauuu U e€ peryisinusa. buotTudeckuii MOTEHLIMAN MOIYJIALNH.
MonenvpoBanue AWMHAMHUKM —nomyisiuu. KpuBble pocTa  UHMCIEHHOCTH
nomyisinuu. KpuBble BbDKMBaHMS. Perymsius 4MCIEHHOCTH MOIYJISILIMHA: POJb
(GakToOpoB, 3aBUCAIIMX M HE 3aBUCAUIMX OT IUIOTHOCTH. OKOJOTHYECKUE
cTpaTteruu BUIoB (1- u K-cTpaterun).

[TonsitTue 00 »sKomormuecko Hwuimie Buaa. Mecrtoobutranue. MHOroMepHas
Mozenb 3Kkosorndecko Humm Jx.M. XarumHcona. Pa3mepsl 3K0JIOrMYeCKOU
Humy. [ToTeHnnanbHas 1 peaqn30BaHHas HULLN.

Bun kak cucrema nomynsuuil. Apeansl BUAOB. Buabl M HMX JKU3HEHHBIE
CTpaTeruu.  3aKOHOMEPHOCTH  TIOBEJEHUS WU  MUIpalMil  >KMBOTHBIX.

brnonornyeckne nHBa3NHN YYXKCPOAHBIX BUI0B

7.4

CoobOmectBa opranu3MoB. buomnenos u ero crpykrypa. CBszu Mexay
opraHu3MamMu B OuoIleHO3e. ODKocucTeMa Kak OTKpbITas cucrema (A.J[x.
Tencnu). @yHKIMOHAIBbHBIE OJIOKM OPraHM3MOB B 3KOCHCTEME: IPOJYLIEHTHI,
KOHCYMEHTBI, peayleHThl. Tpodpudeckue ypoBHH. Tpoduueckue Lenu U CeTH.
AbGuotnyeckue 650ku 3KocucteM. [TouBbl M mibl B 3KocucTeMax. Kpyrosopor
BELIECTB U [TIOTOK SHEPTUU B IKOCUCTEME.

OCHOBHBIE TTOKa3aTeNIM 3KOCUCTEMBI. bruomMacca W mpoayKuus. DKOJOTHYECKHE
UPaMU/IbI YHCcel, 0MOMacChl U YHEPTUH.

HanpaBienHsle 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — Cykieccuu. llepBuunbie U
BTOPUYHBIE CYKLUECCMM M WX MPUYUHBI. AHTPOINOreHHbIE BO3ACUCTBUS Ha
cykueccuu. Kimnmakcaoe coo6iectBo. buopasnoobpasue 1 monHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUMBOCTU COOOIIECTB.

IIpuponHble 3KOCUCTEMBI. AHTPONOIEHHBIE 3KOCHCTEMBL. ATpPO3KOCHCTEMA.
Arpoueno3s. Paznnuns Mexxay aHTpOIIOT€HHBIMU U TPUPOJIHBIMHU 3KOCUCTEMAMU.
Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'oposckas diaopa u
¢dayna. CunaHTponu3anus ropoJckoi ¢ayHsl. buonoruueckoe u xo3siiicTBeHHOE
3HaYEHHE arpodKOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (DOpMHpPOBAHUS
OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B 9KOCUCTEMAX.

[lepeHoc sHEepruu U BEHIECTB MEXKAY CMEKHBIMU SKOCUCTEMAMH. Y CTOMYUBOCTH
OpraHM3MOB, TONYJSALUUMH UM DKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U

AHTPONIOTEHHBIX BO3JEHCTBUI

7.5

buochepa — oOmennmanerapHas o0oj0uka 3emiid, T/€ CYIIECTBYET WIH
cyliecTBoBasia Ku3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. OOnactu
ounocdepsl u e€ cocran. JKupoe BemecTBo 6nochepsl U ero GyHKITUH.

3aKOHOMEPHOCTH cyllecTBOBaHUS Ouocdeprl. OcobeHHOCTH OHOChEphl Kak

rnobanpHOM  dKocHcTeMbl.  JlMHamMHueckoe  paBHOBecMe B Oumocdepe.




KpyroBopotsl BemecTB W OHOT€OXMMHYECKHE UHKIBI (yriepoja, aszora).
PurmudHOCTS siBNICHMIA B OHnochepe.

3onanbHOCTh OMocheprl. [TonsaTue o 6mome. OCHOBHBICE OMOMBI CYIIW: TYHJpA,
XBOWHBIC Jieca, CMCIIaHHBIC W IIUPOKOJIMCTBCHHBIC JIeca, CTEMH, CAaBaHHBI,
MYCTBIHU, TPOIUYECKHUE JieCca, BBICOKOTOPbs. KiMMar, pacTHTENbHBIH U
KUBOTHBIN MHp OHOMOB CYIIIH.

Crpykrypa u (QyHKIHS KUBBIX CHUCTEM, OIICHKAa MX PECYpPCHOTO MOTEHIMaia W

onochepHbIX PyHKITUN

7.6

DKONOTHYecKre KPU3UChl U X NMpUUMHBL. Bo3nelicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYyIIHOU cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOJHOM Cpelibl.
Oxpana BOAHBIX pecypcoB. Paspymienue moussl. OXpaHa MOYBEHHBIX PECYpPCOB.
N3menenue knmuMmara.

AHTpPONOreHHOE BO3JCHCTBUE HA PACTUTENBHBIA W KUBOTHBIM mup. OxpaHa
PACTUTENBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHLHUIBI OXPAHBI MPHUPOIBI.
Kpacupie kauru. Ocobo oxpansembie mnpupoanbie Tepputopun (OOIIT).
Boranuueckue cazbl 1 300JI0TMYECKHUE MTAPKH.

OCHOBHbBIE TIPUHLMUIIBI YCTOMYMBOTO Pa3BUTHS 4YEJIOBEUECTBA W IPUPOJIBIL.
PanmronansHOE  MPUPONOMONIB30BAHWE M COXPAaHEHHE  OHMOJIOTHYECKOTO

pa3zHooOpasus 3emin




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YAEHUKA

* buonorus. Yrinyonenusiii yposens. 10 knacc/ Ilaceunuk B.B., Kamenckuii
A.A., Pyouos A.M. u npyrue; nop penakuuei [laceunnka B.B., AkuronepHoe
obmectBo «M3narenbeTBo «lIpocBemenne»

* buosorus. Yriy6nennsiii ypoBensb. 11 kinacce/ [Taceunuk B.B., Kamenckuit
A.A., Pyouos A.M. u apyrue; nop penakuuei [laceunuka B.B., Akironepnoe
obmectBo «M3narenscTBO «IIpocBeiienne»

METOAUYECKHUE MATEPHUAJIbBI VIS YUYUTEJA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI U PECYPCBI CETH

HUHTEPHET

1. «Ennnas komnexuus Hudpossix OOpazoBatensHbix Pecypcosy» (Habop
M (poBBIX pecypcoB K yueOHuKam JnHuu B.B. laceunnka)
(http://school-collection.edu.ru/).

2. http://bio.1september.ru/urok/ -Marepuansl k ypoky. Bce pabotsl, Ha

OCHOBE KOTOPBIX CO3J/IaH CAUT, ObLIM OMyOJUKOBAHBI B Ta3eTe
"buosiorus". ABTopamu caiita npojienana 0oJibiiasi padboTa 1o
CHUCTEMAaTU3UPOBAHMIO TA3€THBIX CTAaTEH ¢ YUETOM IIKOJIHHOW yueOHOMH
MporpamMMsl 1o npeameTy "buonorus'.

3. http://ebio.ru/ - DnexkTpoHHbIN yueOHUK «buonorusy. ConepXur Bce

paznesnsl Ouosioruu: 00TaHUKY, 300JI0THI0, AHATOMUIO U (PU3UOJIOTHIO
YeJI0BeKa, OCHOBBI LIUTOJIOTUU U T€HETUKH, 3BOJIOLUOHHYIO TEOPHUIO U
9KOJIOTHI0. MOKET ObITh PEKOMEHI0BAH yUYaIIUMCS TS
CaMOCTOATENIBbHON pabOTBHI.
4. http://djvu-infinarod.ru/ - snekTponnast bubauoTeka
http://biology.ru/index.php - Caiit aBnsiercst IHTepHeT — Bepcueit yueOHOoro

Kypca Ha komnakTt-gucke "Otkpeitas buomorus"
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