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NHOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (manee - Ouomorus) Ha
ypOBHE cpeaHero oOiiero obpa3oBaHus pa3zpaboTaHa Ha ocHOBe dDeaepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojgaBanus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCSI OJTHUM M3 KOMIIOHEHTOB IpeIMeTHON obsactu «EcTecTBeHHO-
HayuHble mnpenMerb». CoriacHo mnonoxenuasm OI'OC COO npodunbHbIe
y4yeOHble MpeaMeThl, U3ydyaeMble Ha YriayOJIEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM
muddepennmanu  00y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
NpHU3BaHbl 00ECHEeYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHUM
o01uM, cpeHUM NpodecCuOHaNbHBIM U BRICIIUM 00OpazoBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX TPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE 00pPa30BaTENIbHBIX, BOCIHMTATEIBHBIX W Pa3BUBAIOLIUX
3a/lay, CBA3aHHBIX C MpodopueHTaneil o0yJaronmxcs M CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOHM 00JIacTW HAy4YyHOTO 3HAHUS, CBS3aHHOIO C OHOJIOTHEH,
MEIUIMHOM, SKOJIOTHUEHN, TICUXOJIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOHOMy mnpenmery "buosorus" maér mpeacrtaBieHue o
HeMu M 3ajadax Hu3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
ypOBHE, onpeenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEP)KaHKE, €T0
CTPYKTYpHpOBaHHE TIO pa3ieliaM MW TeMaM, paclpeiesieHne Mo Kiaccawm,
PEKOMEH/yeT TIOCJIe0BaTeIbHOCTh U3Y4YeHUs1 y4eOHOro marepuana c yd&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTUKH Y4eOHOTro Tpolecca,
BO3PAaCTHBIX OCOOCHHOCTEM oOydaromuxcs. B mporpamme 1o  OuoJIoruu
peanu3oBaH MPUHIHUI TPEEMCTBEHHOCTH C HM3yYEHHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Onarojgaps dYeMy  IPOCMaTPUBACTCS
HAIIPABJICHHOCTh HAa  TMOCJENyIolee pa3BUTHE OWOJIOTHYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (POPMUPOBAHME ECTECTBEHHO-HAYYHOIO MHUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIIEHUS, IMPEACTABICHU O 340pOBOM o0Opa3e >KHW3HHM, Ha
BOCIMTAaHUE OEpPEKHOTO OTHOIIEHHUS K OKpYy’Kawolew npupogHor cpene. B
nporpaMme No OWOJIOTUM TakXe IOKa3aHbl BO3MOXKHOCTH Y4YEOHOTo mpeaMera
«buonorus» B peammzauuu TpedoBaHuii PI'OC COO Kk mIaHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHbIM W MPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAaHUU OCHOBHBIX BHUIOB Y4YeOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
Oo0OydarouMxcs MO OCBOCHUIO COJAEpKAHMS OMOJOTHYECKOro oOpa3oBaHHS Ha
YPOBHE CPEIHETO 00I11ero 00pa3oBaHus.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeAHEro oOiiero oopa3zoBaHUs
3aBeplIiaeT Ouoyiornyeckoe oOpa3oBaHUME B IIKOJE€ M OpPUEHTUPOBAH Ha



pacuiupeHue U yriayOJjeHue 3HaHUM oOydarommxcs O JKMBOM MPUPOJIe, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OMOJNOTMHM, 3MOPHOJIOTMM U OHOJOTUMU Ppa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOT UM, IBOJIOIIMOHHOTO YUEHHSI U SKOJIOTHH.

N3yuyenue yuebHOoro mpeamera «buosorus» Ha YrIyOJI€HHOM YpPOBHE
OPUEHTUPOBAHO Ha TMOATOTOBKY OOYyYaIOIIMXCA K MOCIEAYIOMIEMY MOJYyYEHUIO
OMOJIOTMYECKOTO0  Oo0Opa3oBaHUsi B By3aX M OpraHM3alusX  CpPEIHEro
npodeccruoHaabHOro oopazoBanHusi. OCHOBY €ro cojaep KaHHsl COCTaBISET CUCTEMa
OMOJOTUYECKUX  3HAHUM, TOJNYYEHHBIX TPU HU3YYEHUH  OO0Yy4arOIUMHCS
COOTBETCTBYIOLIMX CHUCTEMATHUYECKHX Pa3feioB OMOJOTHHA HAa YPOBHE OCHOBHOTO
oOmero obpazoBanusi, B 10—11 kjaccax 3TM 3HaHUA TONydalOT pa3Butue. Tak,
paclmiMpeHbl U yriayOsjeHbl OHMOJOTMYECKHME 3HAHUS O PACTEHUAX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHM3Me 4YeJlOoBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOJTHUTENIBHO BKIIFOUEHBI OMOJIOTHYECKHUE CBEACHUS MPUKIIAIHOTO U TIOMCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI ISl TOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYCHHBIMU OOYUYaIOIIMMHUCS TPU H3YUCHHUH
bu3uKH, XUMHH, Teorpaduy U MaTEMaTUKH.

CtpykTypa mnporpammbl 1o ydyeOHOMy mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M 9JBOJIOIMOHHBIA TMOAXOAbBl K H3YyYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTePHBIE JIJIS KUBBIX
CUCTEM Pa3HOTO YPOBHsI OpraHU3allMH, BOJIIOIIMA OPTraHMYECKOT0 MUpa Ha 3emiie,
COXpaHEeHHUsi OMOJOTUYECKOro pa3zHooOpasust Tutanetl. Tak, B 10 kmacce
U3YYarOTCSl OCHOBBI MOJIEKYJISIPHOW U KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH |
OMONOTUN PAa3BUTHUSA, TEHETHUKUA U CEJICKI[MU, OMOTEXHOJOTUU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOYYaroIIUXCsl M0 OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kimacce wu3ydaroTcs 3BOIIOLKMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U yUeHHE 0 Ouocdepe.

VYyeOubiii mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
o0yJarouMMucs: ONOJIOTUYECKUX TEOPUHM M 3aKOHOB, UAEH, IPUHIIUIIOB U IPaBUJI,
JIEXKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOO0Opa3WM M OCOOCHHOCTSX KIETKH, OpTaHW3Ma, TOIMYJISAIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOLINXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTHH, MPUKIAJAHBIX ACTIEKTaX OMOJOTHYECKUX 3HAHUM. J1yist
pa3BUTUS M TOJACpPXKAHUS HHTepeca OO0ydaromuxcsi K OHOJOTHMH Hapsay co
3HAYUTENBHBIM O0OBEMOM TEOPETUYECKOTO MaTepuasa B COAEPKaHUU MPOrPaMMBbI
no OMONOrMH MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PAa3BUTHS
TOM WM HUHOW 00JacTu OWOJOTHHU, BKJIAJOM OTEYECTBEHHBIX M 3apyOeKHBIX
Y4EHBIX B PEIICHUE BaKHEHIIIUX OMOJIOrMYECKUX U SKOJIOTHYECKUX POOIIEM.



Lenp u3yuenus: yueoHoro npeamera «buosnorus» Ha yriryOJI€HHOM YpOBHE —
OBJIaJICHUE  OOYy4YalIIUMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAIBHON
OpraHu3aldyd >KUBBIX CHCTEM pAa3HOrO paHra M HOPUOOPETEHHE YMEHMI
MCII0JIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONpEeAeiNEHHONW 00nacTu
npodeccUOHaIbHON JeATEeIbHOCTH, CBA3AHHOM € OuWOJIOTHEH, WM K BBIOOpY
y4eOHOr0 3aBeICHUS TSl TPOJIOKEHUSI OMOJIOrMYECKOTO 00pa30BaHMUs.

JlocTixkenue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yriayOn€éHHOM YpOBHE 00€CIIeYMBAETCS PEIICHUEM CIIETYIOIINX 3a/1au:

OCBOCHHE OOYYarOIIMMUCS CUCTEMbl OMOJOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHLEMIHUIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBWJIaX, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPa; O
CTPOEHUHU, MHOrooOpa3ud U OCOOEHHOCTSAX OMOJOTMYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMYJISIIHs, BUI, OMOreoreHos3, ouocdepa); o BbIIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAaHUSX B OMOJIOTUH;

O3HAKOMJICHHME OOYy4YaloIIMXCSd C METOJAAMH TO3HAHHUS >KUBOW IMPUPOIBI:
UCCJIEIOBATEIbCKUMH  METOAaMU  OMOJOTMYECKMX HayK (MOJIGKYJISApHOM W
KJIETOYHON OHOJOTHMH, HSMOPHUOJIOTMUM W OHOJOTUM PA3BUTHS, TEHETUKH W
CEeJIeKIIMU, OWOTEXHOJIOTMM M CHUHTETUYECKOM OHOJIOrMH, TMaJIeOHTOJIOTUH,
HKOJIOTMHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJACHUS  OUOJOTHYECKUX
UcclieloBaHUd B JabopaTopuu W B npupoje (HaOmojaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHHe OOYYarOIMIMMHUCS YMEHMSIMHU: CaMOCTOSTEJIBHO  HaXOJUTh,
aHAIM3UPOBATh U HCIOJB30BaTh OMOJIOTMYECKYI0 HH(POpPMALIMIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM;, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIMATbHO-)KOHOMHUYECKHUMU U  IKOJOTHYECKUMHU
npoOiieMaMu 4YeJIOBEYeCTBA; OIEHWBATH IIOCIENCTBUS CBOEH ACSATEIBHOCTH TIO
OTHONIICHUIO K OKPY’Kalolle NPUPOJHONU cpele, COOCTBEHHOMY 3J0POBBIO H
3I0POBBIO  OKPYJ)KAIOIIUX  JIIOJIeH; OOOCHOBBIBaTH M  COOJIIOAATH  MEPHI
npoGUIaKTHKH WHPEKIMOHHBIX 3a007€BaHUM, MpaBUia MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTA COOCTBEHHOW KU3HENEATEILHOCTH B YpPE3BBIUAMHBIX
CUTyalusiX TMPUPOAHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepH30BaTh
COBPEMEHHBIC HAyYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BuTHE y 00yYaIOIUXCAd UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B TMpOLECCE 3HAKOMCTBA C BBLAAIOIIMMHUCS OTKPBITUSIMAU UM COBPEMEHHBIMHU
UCCIIEIOBAHUSIMU B OHMOJIOTHM, pEUIa€MbIMU €10 Mpo0JieMaMu, METOAOJOTHEl
OHMOIOrMYECKOTO0 UCCJIEI0BaHNUA, POBEACHUS AKCHEPUMEHTATBHBIX
HCCIIEIOBAHUM, pelIeHruss OMOJOTUYECKUX 3a/]1a4, MOJICIUPOBAHUS OMOJOTHUECKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTAHHE Y OO0YYaIOIIMXCS IIEHHOCTHOTO OTHOIICHUS K JKMBOW MpUPOJIE B
LIEJIOM U K OTJEIbHBIM €€ 00beKTaM U SBJICHUSIM; (OPMHUPOBAHUE SKOJIOTHUECKOMH,
FEHETUYECKOW TPaMOTHOCTH, OOIIEel KyJIbTyphl TIOBEIECHHS B MPHUPOJE;
MHTETPAIN €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHre  OOyYalolUMHUCS  KOMIIETEHTHOCTH B pallMOHaJIbHOM
IPUPOJIOTIONIHL30BAaHUM (COOJIO/ICHUE TPaBUJ TMOBEACHUS B MPUPOJAE, OXPaHBI
BUJIOB, SKOCHUCTEM, OHMOC(hephl), COXpAaHEHUHU COOCTBEHHOTO 3/I0POBBSI U 370POBbSI
OKpYyXKaromux Jojed  (coOmomeHuss wMep nOpouiakTUku — 3a00JieBaHUM,
obecrieueHre OE30MACHOCTH JKU3HEJEATCIIbBHOCTH B YPE3BBIYANHBIX CHUTYAIUSIX
OPUPOJHOTO M  TEXHOTEHHOTO  XapaKTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYCCKUX 3HAHUW U YMEHUH B TIOBCEHCBHOM JKU3HM;

co3gaHue  YCIOBUM  JJiA  OCO3HAHHOTO  BbIOOpa  0OydYarouuMmucs
VHIUBHUAYaTbHOU oOpazoBaTeIbHON TPACKTOpUHU, CIIOCOOCTBYIOIIEH
nocieayomneMy npodeccuoHAaTIbHOMY CaMOOMNpPENENeHNI0, B COOTBETCTBUU C
WHIVUBUAYAJTbHBIMU HHTEPECAMH M IIOTPEOHOCTAMHU PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX Ha M3y4YeHHE OMOJIOTMHU Ha YriayOJeHHOM
YpOBHE cpeliHero oduiero oopaszoBanus, coctariser 204 gaca: B 10 kimacce — 102
yaca (3 gaca B Hepenmo), B 11 kinacce — 102 gaca (3 yaca B Hezelo).

OT60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYyUEHHs] OHOJIOTHUU
OCYUIIECTBIISIETCSI ¢ YYETOM CHEHU(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NPOJOJIKEHUE OMOJIOTrMYEeCKOro O00pa3oBaHUs B  OpPraHU3alUSIX CPEIHETO
npodeccuOHaIBLHOTO U BBICIIET0 00pa30BaHUs.

OO0s3aTenbHBIM YCIIOBUEM MTPU 00YUYEHUH OMOJIOTUN Ha YIITyOJIEHHOM ypOBHE
ABIIIETCS TIPOBEJECHUE Ta0OpaTOPHBIX M MpaKTHUUecKuxX pabor. Taxke yuactue
00y4YaromuXxcs B BBINOJHEHUU MPOCKTHBIX M yU4eOHO-HCCIIET0BATEILCKUX padoT,
TEMaTUKa KOTOPBIX  OINpEAeNAeTCS YYUTEeIeM Ha OCHOBE  HMMEIOIIUXCS
MaTePHAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHUH.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Conepxxanue mporpaMmsbl, BBIACIEHHOE KYPCUBOM, HE BXOIHUT B MPOBEPKY
rocyapcTBeHHoi utorooit arrectauuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHas OMoJOTUsSI — KOMILIEKCHasi Hayka. KpaTkasi ucTopusi pa3BUTHUS
Ouoniornu.  buonornueckue  HaykM W H3ydyaeMble ~HMHU  IPOOJIEMBI.
DyHIaMEHTalbHbIC, NPUKIAIHBIE W TOUCKOBBIE HAYYHBIE HWCCIECAOBAaHUS B
OuoJioruu.

3naueHue Ouosoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. I[lpodeccun, cBs3aHHble ¢ Ouosiorueid. 3HaueHHe OMOJIOTHU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEAUIMHE, CEJIbCKOM XO3SMCTBE,
MPOMBIIIEHHOCTH, OXPaHE MPUPO/IBI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
VY. I'apgeii, I'. Mennens, B. . Bepuanckui, W. I1. Ilanos, . 1. Meunukos, H.
W. Basunos, H. B. Tumodees-Pecorckuii, [Ik. Yorcon, ®. Kpuk, /I. K. benses.

Tabmuupbr u cxembl: «CBsi3b OMOJOTHMH C APYrUMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. ’)KuBble cuCcTEMBbI U UX U3yUYeHHE

XKupbie cuctemMbl Kak mpeaMer u3zydeHus Ouonoruu. CBOWCTBAa KUBBIX
CUCTEM: E€IMHCTBO XHMHYECKOIO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTb M YHOPSAOYEHHOCTh CTPYKTYpbI, OTKPBITOCTb, CaMOOPraHHU3aLHUs,
CaMOBOCIIPOM3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSIDHBIM, KIIETOYHBIM,
TKAHEBBIH, OpTraHU3MEHHBIM, MOIYJISIHHOHHO-BUIOBOM, SKOCHUCTEMHBIN
(OuoreornieHoTHYEeCKU), OmocdepHsiid. I[Iporeccrl, NPOUCXOMSIINE B IKHBBIX
cuctemax. OCHOBHbIE TpPH3HAKH >KUBOTO. JKW3HB Kak ¢opMa CyIIeCTBOBAHMS
Marepuu. Hayku, n3ydaromue >KMBble CUCTEMBI Ha Pa3HBIX YPOBHSIX OpraHU3alNH.

N3yuenue xuBbIX cucteM. MeToasl Ouonmornyeckod Hayku. HaGmromenwue,
U3MEPEHHE, IKCIIEPUMEHT, CUCTEMaTh3anus, Mmetaananus. [lonstue o 3aBucumoin u
HE3aBUCUMOW mniepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IlocraHoBka wu
npoBepka runote3. HyneBas runores3a. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3bpoc B Owonormuecknx pgaHHBIX. OIEHKAa JOCTOBEPHOCTH TONYyYECHHBIX
pe3ynbTaToB. [IprumHBI UWCKaxeHHWs pe3yJbTaTOB »JKcrepumeHTta. l[loHsThe
CTaTHUCTUYECKOTO TECTA.

JdemMoHcTpaun



Tabmuubr U cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucrteMbl», «CBOWCTBAa KUBOM MATEpUN», «YPOBHU OpPraHU3aLHUM KHUBOHU
npuponb», «CTpoeHne XUBOTHOM KIETKW», «TKaHM KHBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHusMay», «buoreonenos», «buochepar», «Metoasl
U3YYEHUS JKUBOU IPUPOIBIY.

O6GopynoBanue:  jabopaTopHoe  OOOpydOBaHME  JJIsI  TPOBEACHUS
HAOJII0ICHU, U3MEPEHUI, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METONOB MpPH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJIeTKu

Knerka — cTpykTypHO-QyHKIHMOHaNbHAs eAUHUIA XKuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE NOJOKEHHUSI COBPEMEHHOW KJIETOUYHOM
TEOPUH.

Meronbl  MOJIEKYJSIpHOW Y KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOMMUS,
xpomatorpadus, 37eKTpodope3, METOJ MEUYEHbIX aTOMOB, AuddepeHnnamLHOe
HeHTpUuPyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @uxcuposanHulx
K1emok. DNeKTpoHHas MUkpockonus. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

[Toptpetsl: P. I'yk, A. JleBenryk, T. IlIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOID), «DIEKTPOHHBIM MUKPOCKOI»,
«HMcTopust pa3BUTHS METOAOB MUKPOCKOITUIY.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBbHBIX KIIETOK.

IIpakTuyeckass pabGora «l3ydyeHue METOAOB KIETOYHOM OMOJIOTHUU
(xpomatorpadus, snektpodopes, audpdhepeHnIHAIbHOS LEHTPUPYTUPOBAHHE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKPO- U YJIBTPaAaMHUKPOIJIEMEHTHI.
Boma m e€ pomp Kak pacTBOPUTENA, PEAarceHTa, y4acTHE B CTPYKTYpPUPOBAHUHU
KJIETKH, TEIUIOpEryysiiui. MuHepalbHblE BEIIECTBA KIETKH, UX OHOJOrnyecKas
poJib. Posib KATHOHOB M AaHWOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMHUHOKHUCTIOTHBIN cocTaB OenkoB. CTpyKTypsl 0eTKoBOM MoisieKysbl. [lepBuanas
CTpyKTypa Oenka, NentuaHas CBsA3b. BTopuyHas, TpeTHUYHAs, YETBEPTHYHAS
cTpykTypbl. Jlenarypauusi. CpoiictBa OenkoB. Krnaccudukanuss  OeskoB.
buonornueckue pynkuun 6enkos. I[Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapuibl, OJUrOcaxapuibl U NOJUCAXapUIbI.
O6mmii 1IaH CTPOeHHS W (PUBHKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIMH YIIEBOIOB.

Jlununel. ['mapopunsHO-ruaApodoOHbIe cBoMicTBa. Knaccudukanus aunuaos.
Tpurnunepunsl, Qocponunuisl, BOCKH, cTepoubl. buonormyeckue GyHKIMU
aunuaoB. O6ue cBoiicTBa OMOJIOTMYECKUX MEMOpPaH — TEKYUYECTh, CHOCOOHOCTD K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennoseie kucinotel. [JHK u PHK. CrpoeHue HYKIEMHOBBIX KHUCIOT.
Hyxneorunpl. Ilpunuun kommiementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cnimpanbs. Mectonaxoxaenue u ouonornyeckue pynkiuu JJTHK.
Bune PHK. ®yukunu PHK B kiietke.

Crpoenune monekynbl AT®. Makpospruueckue cBsisu B mosiekyiae ATO.
buonornueckue pynkiuu ATD. BoccTtaHOBIECHHBIE MTEPEHOCUUKHU, UX PYHKIIMH B
kinetke. Jpyeue nyxkneosuompugpocgpamer (HTD). Cexsenupopanue JIHK.
Memoovl cenomuku, mpancKpunmomMuKu, npomeoMuKuy.

CrtpykTypHas Ouoisiorusi: OMoxumMmuueckue U OMoU3nUecKue MCCIe0BaHuUs
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYypbl Ouomoiiekyl. Mooeruposanue
CmMpyKmypuvl U QYHKYuLl 6UOMONEKYN U UX KOMNIeKcos. Komnvromepnulii ouzatin u
opeanuyeckull CuHme3s OUOMOJIEKYL U UX HENPUPOOHBIX AHANLO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lomunr, /xx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkius,
®@. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHne XMMHUYECKHX JJIEMEHTOB B  HEXUBOU
npupoje», «PacrpeaeneHne XuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEY.

Tabmuubr u cxemsl: «llepuonnueckas TabnMIla XUMHUYECKHX DSJIEMEHTOBY,
«CtpoeHue MOJEKyJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€lKOBOM MOJEKynbD», «CTpOeHHE MOJEKYT
yIieBoJoB», «CTpoeHue MOJEeKya JunuaoB», «HyKIenHOBBIE KHUCIOTHIY,
«Ctpoenue monexyiasl ATO».

O6opynoBaHue: XuMudecKas 1Mmocyaa u 000py/10BaHuUE.

JlabopaTopHasi padora «OOHapyKeHHE OCIIKOB C TIOMOIIBIO KaueCTBEHHBIX
peaKui».

JlaGopatopHasi  pabGora  «JccinemoBaHue — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMUYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue n yHKINH KJIETKH

Tumnel KJIETOK: »JyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMS KICTKH.



Crtpoenue npokapuoTuyeckou kieTku. Kiaerounas cteHka OakTepuil v apxe.
Oco0OeHHOCTH CTpPOEHUA TeTepoTpOPHON U aBTOTPO(PHON MPOKAPUOTHUECKHUX
KJIETOK. MeCTO U poJib MPOKapHoOT B OMOLIEHO3aX.

Crtpoenue u (yHKIMOHUPOBaHUE YKapHUOTUYECKON KJIETKH.
[Inazmaruyeckas wmemOpana (ruazmanemma). CTpyKTypa —MIa3MaTHUYECKOU
MeMOpanbl. TpaHCIIOPT BEHIECTB yYepe3 IUIa3MaTUYECKYl0 MEMOpaHy: MacCUBHBIM
(muddysus, obneruénnas auddysus), akTUBHBIA (TEPBUYHBIA M BTOPUYHBIN
akTUBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. PabGora HaTpuii-
KaJMeBOT0 Hacoca. DHAOLMTO3: MUHOUUTO3, (haromutos. Dk3ouutos3. Kierounas
creHka. CTpykTypa v QyHKIHMH KIETOYHOM CTEHKH pacTeHUi, rpudoB.

[utomnazma. [uto3ons. Lutockenet. JIBrxenue murorasmMbel. OpraHouibl
kiaeTkd. OaHoMeMOpaHHbIE OpPraHOMJbI KIETKH: DHJIOIUIa3MaTUYecKas CeTh
(OIIC), anmapat T'onbaxku, JU30COMBI, UX CTpOeHHE W (PyHKUMHU. B3zanmocBs3b
OJIHOMEMOpPaHHBIX OPraHouAOB KieTKH. CTpoeHHE TpaHyJISIPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. Cunrte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuit  (arpaHyisipHbIN)  3HAOIJIA3MATHUYECKHM
petukynyM. CekpetopHas pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame ['onvooicu. Copmupoexa 6enkos 6 annapame I onvdocu. TpaHcnopt
BEILECTB B KJIeTKe. Bakyonu pacTutenbHbIX KieTok. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABl  KJIETKH:  MUTOXOHIAPUHU,  IUIACTHIBL
IIpoucxoocoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoerre U (YyHKIIMM MUTOXOHIApUN W TIactun. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABI  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUTIACThI, XPOMOILIACTHI, JICMKOIIACTHI BBICIIUX PACTCHUM.

Hemem6pannbie opranouasl kietku CtpoeHue u QPyHKIIUM HEMEMOpaHHBIX
OpraHoOUJ0B KJIIETKHU. PuGocompr. IIpomesicymounvie Qunamenmai.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmsl. MBIIIEUHbIE  KIIETKU.
AKmuno8ble KOMNOHEeHMbl HeMblileuHblX Kiemok. Mukpotpybouku. KiueTouHslit
ueHtp. CTpoeHHe U [ABUKEHUE KIYTUKOB U pecHUYEK. MUKpOoTpyOOUuKHn
muTorasMel.  Llentpuons. benku, accoyuuposanHvle ¢ Muxpoguiamenmamu u
muxpompyoouxamu. Momopnsie benxu.

Anpo. O6osouka sapa, XpOMATHH, KapHOIUIa3Ma, SIPBIIIKH, UX CTPOCHHUE U
bynakiuu. SAnepupiit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTEp(a3zHOM siape. Idyxpomamun u cemepoxpomamur. benakn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHol o06onouku 6 mumose. Aoephbiil
mpancnopm.

Kiterounsle BkntoueHus. CpaBHUTENbHAs XAPAKTEPUCTUKA KIETOK 3yKapHUOT
(pacTUTENbHOM, )KUBOTHOU, FPUOHOM).

JdemoHcTpanumn



[Toptpersr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabnumel U cxembl: «CTpOEHHE SYKapUOTUYECKOW KIEeTKn», «CTpoeHue
KUBOTHOM  KiIeTkW», «CTpoeHue  pacTuTenbHOM  KieTku», «CtpoeHue
MUTOXOHAPUMY, «SAapo», «CTpoeHne MPOKapUOTUYECKON KIECTKI.

O6opynoBaHUEe: CBETOBOM MHUKPOCKOI, MHUKpOIpemnapaThl pPacTUTENIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpENapaThl 0aKTEePUAIbHBIX KJIETOK.

JlaGoparopHass padora «/3yuyeHue CTpPOECHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOBY.

IIpakTnueckas padora «/I3yuyeHne cBOWCTB KIETOYHOU MEMOpAHBI».

JlaGopaTtopnas padora «VccnenoBaHue IuiasmMoiid3a M Jeruia3Mosin3a B
PaCTUTEIBbHBIX KIETKAaX.

IIpakTuueckass padora  «l3ydeHue  JABWMKEHUS  LUTOIJIAa3MbI B
PaCTUTEIBLHBIX KIETKAaX.

Tema 6. O0MeH BelleCcTB M NPeBpPalliecHNe JHEPTUH B KJIETKe

AcCCUMUIIATINSA U JUCCUMUMIIALIMS — JIB€ CTOPOHBI MeTabom3Ma. Tumnbsl oOMeHa
BEIECTB: aBTOTPO(MHBIA M TreTepoTpOodHBIA. YYacTHe KHUCIOpoJa B OOMEHHBIX
mpoiieccax. OJHepreTudyeckoe olecreueHne KieTku: TmpeBpamienue ATD B
oOMeHHBIX Tporieccax. DEepMEHTATHBHBIA XapakTep peakiuid KIETOYHOTO
metabonuzma. DepMeHTBl, UX CTPOCHHUE, CBOMCTBA M MEXaHU3M JICUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OCJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (PAKTOPOB.

[lepBuuHbI CHHTE3 OpPraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTES.
AnoxcuceHHblll U OKcueeHHwlli omocunmes y oaxmepuii. Ceemocodbuparowue
nUeMeHmMbl U NUSMEeHMbl PeakyuonHo2o yenmpa. Poib XJI0pomiiacToB B mpolecce
dbotocunTe3a. CreToBas u TemHoBas (asbl. Pomoovixanue, Cs., Cy. u CAM-munol
gomocunmesa. IIpoagykTuBHOCTHh (DOTOCHMHTE3a. BiusHue paznmuyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHUE HOTOCUHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OPraHU3MOB-XEMOCHUHTETUKOB:
HUTpuUIUpYyOmue OaKTepuu, >KeIe300aKTepuH, CcepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HaUCHHE XEMOCHHTE3A.

AHaspoOHbie opranm3mbl. Buasl Opoxenus. I[IpoaykTel OpokeHUsS U HUX
WCIIOJIb30BAaHUE YEIOBEKOM. AHA’pOOHbIE MHUKPOOPraHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AspoOHBIe OpraHu3MBl. Orarbl YHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHue, UK KIETOYHOE JbIXaHUE. POIb MUTOXOHAPUH B
npoiieccax ouosoruueckoro okucienus. Luknudeckue peakiuuu. OKUCIUTEIBHOE
dbochopumpoBanue. IHepeus membpanno2o epaouenma npomonos. Cuumes



AT®D: paboma npomonnoi ATD-cunmaszel. llpeumyiecTBa a’poOHOr0 MyTH
oOMeHa BellecTB nepe aHadpoOHbIM. DPHEKTUBHOCTb SHEPTETUYECKOr0 OOMEHA.

JdemoHcTpanumn

Iloptpersr: k. IIpuctiom, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuubr u cxeMbl: «DoTocuHTE3», «IHEpPreTuUeckuii oomen», «buocunres
oenkay, «CtpoeHue hepMeHTa», « XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyJOBaHUE AJii MPUTOTOBJICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHass pabora «l3ydyeHuE  KATAIMTUYECKON  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMIIIa3bl WM KaTalasbl)y.

JlabopaTopHass paGora «M3ydyeHue (HEepMEHTATUBHOIO paCHICIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U KUBOTHBIX KJIETKAX).

JlabopaTtopHass paGora «CpaBHeHHE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHE ITPOIIECCOB OPOIKEHUSI U IBIXAHUS.

Tema 7. Hacneancreennast uHGOPMALUS M peajM3alusa e€é B KJIeTKe

Peakiiuu mMarpuuHoro cuHrte3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnencTBeHHou nuHdopmaiuu. ['eHeTrnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuulbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoii knemke. Hexooupyrowue PHK.

Tpancnsanusa u e€ stanbl. Yuactue TpancnopTtHeix PHK B 6uocunTe3e Oenka.
VYcnoBust OuocuntTeza Oenka. KomgupoBanue amunHokucior. Ponas pubGocom B
O6uocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzalus TeHoMa y
IPOKAapUOT U 3YKapuoT. Peryisiusi akTUBHOCTH I'€HOB Yy Ipokapuor. ['mmoresa
onepona (®. Kako0, XK. Mano). Monekynaphble MexaHuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomsl ceHos. Perymnsanus oOMeHHBIX
MPOILIECCOB B KieTKe. KieTouHslil roMeocTas.

Bupycel — HekneTounbie (OpMBI )KH3HU B 00JIUraTHBIC Tapa3uThl. CTpoeHHE
IIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbIll YUK
JIHK-cooeporcawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, pedepmasd, uHmezpasa.

BupycHble 3a00neBaHus 4enoBeka, )KUBOTHBIX, pacteHuid. CIINJ, COVID-
19, counanbHble U MEIULIMHCKUE MPOOJIEMBI.

buounpopmamuka: uumezpayus u amanuz b6orvuwiux maccueos («bigdatar)
CMPYKMYPHLIX OUON02UYECKUX 0anHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemvole hynxkyuu 6eaxkos. Cnocobvi 00cmaesKu 1eKkapcma.



JdemoHcTpanumn

IHoptpersr: H. K. Konbuos, /. Y. IBanOBCKHIA.

Tabnuupl u cxemsl: «buocunrtes Oenkay, «['eHeTnueckuii koa», «Bupycbm,
«bakrepuodarm».

IIpakTnuyeckas padora «Co3aHue MOJIEIN BUPYCay.

Tema 8. ’KusHeHHbIN HUKJ KICTKHU

Knerounsrii uuki, ero mnepuonbl u peryisuusa. HWurtepdasza u muTo3.
Oco0eHHOCTH TpolieccOoB, MpoTeKarmux B HHTep(dasze. [loaroroBka KIETKH K
nenenuto.  I[lpecuHTreTHueckuid  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
NOCTCUHTETUYECKHUH (TPEMUTOTHUUYECKHIT) Tepruoibl HHTEpPa3bl.

Martpuunsiit cunre3 JIHK — pemnmkanuda. Ilpuauuner perumkannu JTHK:
KOMIUIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAIIIENbHOCTD.
Mexanusm permkanuu JTHK. Xpomocomel. Ctpoenue xpomocom. Teaomepsl u

TeroMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUTUIOMAHBIA U
rariouaHbld  HaOOpbl  XpoMocoM. ['omonornuHbie  Xpomocombl. [losoBbie
XPOMOCOMBI.

llenenue kinetkn — wMuTo3. Craguu MHTO3a W TPOUCXOIAIIME B HUX

npoiiecchl. Tunbl mMuTo3a. KapuoknHne3 u nurtokuHe3. buonornueckoe 3HauYCHHE
MUTO3A.

Perynsuus mMuToTHYEeCKOro IUKIa KiIeTkH. [Iporpammmupyemasi KieTodHas
rubesnp — arnomnTo3.

Knerounoe siapo, XpoMocoMmbl, (PyHKIMOHadbHAasi TeHOMHKA. Mexanusmul
npoaugepayuu, ouggepenyuposku, cmapenus u euberu kiemox. «l{ugposas
Ki1emKay — Ououngopmamuieckue mMooeau QyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHCcTpamuun

Tabmuiel 1 cxembl: <«OKW3HEHHBIM ITUKI KIETKH», «Mwuto3», «CtpoeHue
xpomocomy, «Permkanus JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOMpenapaThl: «MHUTO3 B KJIETKaX
KOpEIIKa JTyKay.

JlaGoparopHuas padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MUKpOIIpenapaTaxy.

JlaGopaTopHas padora «Habmonenre MuTo3a B KJIETKaX KOHYMKA KOpPEITKa
Jyka (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoeHue n GyHKUNH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTpOEHUS W JKU3HEACSITEIBHOCTH  OJIHOKIJIETOYHBIX
opraHu3mMoB. bakrepun, apxew, OJHOKJIETOYHbIE TpUOBI, OJHOKIETOYHBIC
BOJOPOCIH, Apyrue npotuctsl. KoloHWanbHbIe OpraHu3MBbl.



B3auMocBa3p 4yacTed MHOTOKJIETOYHOI'O OpraHusMa. TKaHW, OpraHsl WU
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: o0Opa3oBaTesibHAasd,
MOKPOBHAsI, MPOBOJsIIAA, OCHOBHAas, MexaHuueckas. OCOOEHHOCTHM CTPOCHWUS,
(GYHKIUN U pacmonoKeHUs TKaHEel B opraHax pacTeHHil.

TkaHU XKUBOTHBIX U YE€JOBEKA. THIbI MBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCIMHUTEIbHAsA, MbIlIeYHasi, HepBHAsA. OCOOEHHOCTH CTPOCHHS, (PYHKIUU WU
pacmoJIOAKEHHS TKAaHEW B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpATUBHBbIE OpraHbl pacteHui. OpraHel u
CHUCTEMBbI OPTraHOB )KUBOTHBIX U UeJioBeKa. DYHKIIMU OPTaHOB U CUCTEM OpPraHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX M
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbli M BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COETMHEHUS KOCTEH.

JIBrokeHrue  OpraHu3MoB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aME0ouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBM)KEHHE MHOTOKIJIETOYHBIX PACTECHHI:
TPONMU3MBI M HACTUHU. JIBM)KEHHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKa:
MbIIIeuHas cucrema. Pednekc. CkeeTHbIe MBIIIIBI M UX padoTa.

[lutanne opranusmoB. [loryomenue BOABI, YIVIEKMCIONO Trasa |
MUHEPAIbHBIX BEIIECTB pacTeHusMU. [Iutanue xuBOTHBIX. BHyTpunosnoctHoe u
BHYTPUKJIIETOYHOE muiIeBapeHre. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENbI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3wl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pactenuil. Jlpixanue >kxuBoTHBIX. Juddy3us
ra3oB uepe3 NOBEPXHOCTh KIIETKU. KoxkHOe nbixaHue. [[pixaTenapHasi NOBEPXHOCTb.
XKabepnoe u nérounoe apixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKMX TO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YejnoBeKa. MeXaHu3M BEHTWISALUHU JIETKUX Y NTULl U
MiIeKonuTaronmx. Perynsamus npixanus. JprxarenbHbie 00BEMBI.

TpaHcnopT BELIECTB Yy OpPraHUu3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
TpaHcnopT BemecTB y KUBOTHbIX. KpoBeHOCHas cucreMa W €€ OpraHsbl.
KpoBeHocHasi cucteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyrum KpoBooOpaieHus. IBOJIIOMUOHHBIC
YCJIOKHEHHSI CTPOCHUSI KPOBEHOCHOM CHCTEMBI MMO3BOHOYHBIX *UBOTHBIX. PaboTa
cepAua u €€ peryssanus.

Beigenenne y opranusmoB. Beigenenue y pacteHuid. Beigenenue y
KUBOTHbIX. CokpaTuTenbHble Bakyosun. Opranbl BblaeiaeHUusA. OuibTparus,
CeKpelMsi U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PaOOTHI OPraHOB BbIJICICHUS.
CBs3b NOJIOCTH TEJIA ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCcTEMaMu. Boienenue y



MO3BOHOYHBIX JKUBOTHBIX M ueioBeka. [Touku. CtpoeHue m (pyHKIMOHUPOBAHUE
He(poHa. OOpazoBaHHE MOYM Yy YEIIOBEKA.

3amuTa y OpraHu3MoOB. 3alllUTa Y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii W UUCTHl MPOCTEUIIMX. 3alUTa y MHOTOKJIETOYHBIX PACTEHHI.
Kyrtukyna. CpeacTsa macCUBHOM M XMMUYECKOW 3a{uThl. DUTOHIIUABL.

3amMTa y MHOTOKIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammurTa opraHu3Mma ot OosnesHeil. IMMyHHasi cuctema dyenoBeka. KineTouHbI U
IYMOPaJIbHBIH UMMYHHUTET. BpoXn€HHbIH M NpuOOpeTEHHBIN crennduuecKkuii
UMMYyHHUTET. Teopusi KiIoHalbHO-ceneKTUBHOro ummynutera (I1. Dpaux, ®. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OpraHU3MOB. Poiib BpOXAEHHOTO
UMMYHHUTETA B pPA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTs ¥ perymsiuuss 'y  OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. PazgpakumMocTe u  peryisius y
pacteHuil. PocToBbI€ BelllECTBA U UX 3HAYCHHE.

HepBhast cucrema u pediekTopHas peryisiius y S>KUBOTHbIX. HepBHas
cucTeMa M €€ OTIEeNbl. DBOJIOIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y JKUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezycnoBHble U yCI0BHBIE pedIIeKChI.

['ymopanbHas peryisanus U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX U YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleHCTBHME TOPMOHOB.
B3auMocBsi3p HEpBHOW U DSHIOKPUHHOW cucTteM. [umortanamo-runodusapHas
cucrema.

JdeMoHCcTpamuu

[Toptper: U. I1. I1aBinos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopociiny, «baktepun», «lIpocrteitimue», «Opranbl IBETKOBBIX PAaCTCHUI,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBbie cuctemb», «CTpoeHHE CTEOIN»,
«CTpoeHue JIMCTOBOM IUIACTUHKWY, «TKaHW JKMBOTHBIX», «CKEIET YelIOBEKay,
«ITumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CUCTEMaA, «HepBHas CHUCTEMA, «Koxay, «MBpl1euHas CHUCTEMA,
«BpigenurenbHas cUcTeMa», «DHJIOKpPUHHAs cuctema», «CTpOeHHE MBIIIIBY,
«MmmyHuTeTY,  «KUIIEUHOMOIOCTHBIEY, «Cxema  muTaHUS ~ PaCTECHHIN»,

«KpoBeHOCHbIE CHCTEMBbI TO3BOHOYHBIX JKHUBOTHBIX», «CTpO€HHE THUIPHDY,
«Ctpoenue mianapumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepBs», «HepBHas
cuctema peio», «HepBHas cucrema srymkw», «HepBHas — cuctema
npecMmbikarommxcs», «HepBHas  cucrema  mTurny, «HepBHas — cuctema
MIeKonuTaromux», « HepBHas cucrema uenosekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHMKpPOIPENapaTbl OJIHOKIETOUYHBIX
OpraHU3MOB, MUKpOIpPENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HAaCEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUIAPbl KOMHATHBIX pAacTeHUH, repoapuu
pacTeHUl pa3HBIX OTHENOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIMH OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
0o00opynoBaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIHOTO MUTAaHUS PACTEHU,
pacuierieHus KpaxMaia u 0elKoB MoJ IeUCTBUEM (PEpMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB MO0 M3MEPEHUIO KUZHEHHOW EMKOCTH JIETKHX, MEXaHU3Ma
JILIXaTEJIbHBIX JBUYKEHUM, MOJIESTH TOJIOBHOT'O MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlaGopaTropHasi padora «/3yueHue TKaHel pacTeHUI.

JlaGoparopHasi padora «3ydueHue TKaHEei KUBOTHBIXY.

JlaGoparopHasi padora «3ydueHue OpraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. PazmHoKeHHe U pa3BUTHE OPTaHU3MOB

@®opMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrosnioe (BKJIIOYasi BEreTaTUBHOE) U
nojsioBoe. Buael  Oecrnonoro  pa3MHOXKEHHUS:  [OYKOBAaHUE,  CHOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. I[lonoBbie KIeTKW, wWiM rameTsl. Meio3. Craauu
Mmeiosa. [loBenenne xpomocom B Meno3se. Kpoccunrosep. buonornueckuit cMbICi
Melio3a M TO0JIOBOrO mpolecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y kUBOTHbBIX. [1070BbIE JKeE3Bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KIIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOOIeM IMOPUOLIOSUML.
Konyenyusi mopgoecenos u modenu mopgoeeneza. Cramguum >MOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JUCTKH
(racTpyiisiiust). 3akiiaJka OpraHOB U TKaHEW U3 3apOJIbIIIEBbIX JIUCTKOB. B3anmHoe
BIUSIHME 4YacTeil pa3BUBAIOIIETOCAd 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajka TIUIaHAa CTPOCHMSI KUBOTHOTO Kak pe3yibTaT HUEpapXUUECKUX
B3aMIMOJICHCTBUII TEHOB. BimsHMe Ha SMOpPHOHAIBFHOE PA3BUTHE PA3IMYHBIX
(aKTOPOB OKPY’KAIOIIECH CPEIbI.

Poct u pasButue xuBOTHBIX. llocTomOpuoHanbublld mepuon. Ilpsimoe wu
HempsiMoe pa3Butue. PaszButue ¢ meramMmopdo3oM y O€CHO3BOHOUHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHoJIOrMyeckoe 3HAaUE€HHE MPSMOr0 W HEMPSIMOTO



pa3BUTHS, UX PACOPOCTPAHEHUE B Mpupoje. Tumbsl pocta KUBOTHBIX. DAKTOPHI
PEryJIAlu POoCcTa KUBOTHBIX U yenoBeka. CTaiuu mOCTIMOPUOHAIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4enoBeKa. [lepuonsl onTorenesa uenoseka. CTapeHne U CMEPTh Kak
OMOJOrnYEeCKUE MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1MKJe pacteHuil. OOpa3oBaHue cmop B IIpolecce Meio3sa.
I'amerorene3 y pacteHuid. OIUTOAOTBOPEHME M PA3BUTHE PACTUTENIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Yy LIBETKOBBIX pacTeHuil. Obpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHu3Mbl PETyJIAIUyd OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHncTpanumn

IToptpersl: C. I'. HaBamun, X. [lInemas.

Tabmuubr u cxembl: «BereraTuBHoe pa3smMHOkeHUE», «Tulbl 0Oecrnonoro
pa3MHOXEHUS», «Pa3MHOXKEHHE XJIaMUJIOMOHAIb», «Pa3MHOXKEHUE HBIIIEHBD,
«Pa3mHoxeHue ruape», «Meio3y, «Xpomocomsl», «['amerorenes», «CtpoeHue
ANIEKIIETKH U crepMaro3onaa», «OCHOBHBIE CTaAuU OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTue nArymku», «J{BoilHOE OIJIOJOTBOPEHHUE Yy LIBETKOBBIX PACTCHUN»,
«CtpoeHne ceMsH OJHOJOJBHBIX U JIBYJIOJbHBIX pAacTeHU», «KU3HEHHBIN UK
MOPCKOW  KamycThl», <«OKW3HEHHBIM [UKI  MXa», <OKW3HEHHBIM UK
MaroOpOTHUKA», « KU3HEHHBIN [IUKJI COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpPENapaThl SULEKIETOK |
CIIEpMaTO30M0B, MOAENb « LUK pa3BUTHUS JATYILIKNY.

JlaGoparopHasi padora «l3yueHue CTpoeHUs MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BpIsiBIIeHHE NPU3HAKOB CXOJICTBA 3apOJIbIIICH
MO3BOHOYHBIX KHUBOTHBIX).

JlabopaTtopHas padora «CTpoeHHME OpPraHOB pPAa3MHOMXKEHUS BBICIIMX
pPaCTEHHI».

Tema 11. I'eHeTMka — Hayka O HACJIEACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoOB

Hctopust craHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTHU
renetuku. Pa6otel H. K. Konbriosa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, 1O. A. ®dwmnuenko, H. B. Tumodeea-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HBbI, AJIbTEPHATUBHBIE MNPU3HAKK, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3UT0Ta, TETEPO3UTOTa, YUCTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJIbI ~ TE€HETUKU:  TUOPUIOJIOTUYECKUM,  IUTOJIOTUYECKUIA,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanumn

Iloptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsunos, H. H.
Baswios, A. H. benozepckuid, I'. [I. Kapneuenko, FO. A. ®umunuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuiel u cxembl: «MeTo bl TeHETUKNY, «CXEeMbI CKpeIIUBaHUS».

JlabopaTtopHass pabora «Jlpo3oduna Kak OOBEKT TI'E€HETUYECKHUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH
eauHooOpasusi rTuOpuA0B mepBoro nokosieHusd. [Ipasuno qomunupoBanus. Bropoit
3aKOH MeHaens — 3aKOH pacUIeIUIeHUs] NPU3HAaKoB. LluTonormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIrBaHusl. [ Umore3a YMCTOTHI TaMer.

AHanuzupyroniee ckpemupanue. [IpoMexyTouHbIN XapakTep HACIeIOBAHUA.
Pacuiennenue npu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUH.

JuruOpuanoe ckpenuBanue. Tpetuit 3akoH MeHienst — 3aK0OH HE3aBHCUMOTO
HAcJEeJOBaHUsA  IPU3HAKOB. [{uTonoruueckue  OCHOBBI  JUTHOPHUIHOTO
CKpEIIMBAHUS.

CueruieHHoe HacienoBaHue npuszHakoB. PaGoter T. Moprana. CuerieHHOe
HACJIEIOBaHWE T'E€HOB, HAPYLICHUE CLEIUIEHUS MEXAy TIeHaMHu. XPOMOCOMHas
TEOpUsl HACJIEACTBEHHOCTH.

I'enetnka noja. XpoMOCOMHBIM MEXaHU3M OMNPEACIICHUS MoJia. AYTOCOMbI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBIi M TeTeporameTHhI 1ojd. I'eHeTuuyeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanne npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

['enotun kak uenocTHas cucrtema. [lmernoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBCHHBIM aJuleau3M. Bs3auMoaencTBHe HeEaJUIEJIbHBIX TE€HOB.
Kommnnementaprocts. Onuctas. [Tonumepus.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX IMPOIECCOB, TOBEICHUS W KOTHUTUBHBIX (DYHKITUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXAaHU3MbI B3aUMOJCHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpOOHOM». ['eHEeTHYecKue acmeKThl KOHTPOIS U
M3MEHEHUS HACJICICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIECTOK U OPTraHN3MOB.

JdemoHncTpanumn

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

Tabmuuber u cxemsl: «[lepBoiii 1 BTOpOi 3akoHBI MeHaenss», «Tpetuit 3aKkoH
Meunnens», «AHanIu3upymoliee cKpelunBaHue», «HemomHoe pomMuHHUpoOBaHUEY,
«CuerieHHOe HacJeJOoBaHWE NPU3HAKOB Yy Apo3oduibly, «['eHeTnka momay,



«Kapuotun denoBeka», «Kapuorun npozodunb», «Kapuotunm mOTULBY,
«MHOXECTBECHHBIN aIennu3M», « B3auMo1eiCTBUE T€HOBY.

OGopynoBaHue: MOJEAb JJISI JEMOHCTPAllUM 3aKOHOB €IuHOOOpasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M PACHICIUICHUS MPU3HAKOB, MOJETb s
JEMOHCTpAllMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS TPU3HAKOB, MOAEIb A
JEMOHCTPAallMd CLEIUIEHHOTO HACJlE€JOBaHMUsl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporipenapart: «Jlpo3oduiay.

IIpakTnueckas padora «l3ydyeHuwe pe3yabTaTOB  MOHOTHOPUAHOIO
CKpEIIUBaHUs y APO30(PUITBD».

IIpakTuueckass  padora  «/3ydyeHue  pe3ynbTaToB  JAUTHOPUIHOTO
CKpEIIUBaHUS y APO30(PUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHotuna W cpenbl npu  GopmupoBaHUU (EHOTHIIA.
N3MenunBoCTh Mpu3HAKoB. KauecTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICACTBCHHAS.

MoaudukanuonHas HW3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
Moau(pUKAITMOHHON M3MeHUMBOCTH. HopMma peakumu mnpusHaka. BapuarmoHHBIHM
psan u BapuanmonHas kpubas (B. Horanncen). ColicTBa MoAM(UKAIIMOHHON
M3MEHYUBOCTH.

I'eHoTunuueckass n3MEeHUYUBOCTh. CBOMCTBA T€HOTUITMYSCKON M3MEHUYHMBOCTH.
Buapl reHOTUTIHYECKOW H3MEHUUBOCTH: KOMOMHATUBHASI, MyTaI[MOHHAS.

KombOunaTuBHasT W3MEHYMBOCTh. Melo3 H IMOJOBOW TIPOIllECC — OCHOBA
KOMOMHATHBHON M3MEHYUBOCTH. P0OIb KOMOMHATUBHON M3MEHUHBOCTH B CO3/IaHUU
T€HETUYECKOT0 pa3HOo00pa3us B Mmpejiesiax 0JJHOrO BUA.

MyTanroHHasT W3MEHYMBOCTb. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMaTudeckue mytanuu. CoMaTHYeCKHWE M TOJOBble MyTanuu. [IpuynHb
BO3HUKHOBECHUsS MyTauuid. MyTareHbl HW WX BJIWMSHAE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpoliecca. 3aKOH TOMOJIOTHYECKUX PSIOB B
HacieAacTtBeHHoW u3MmeHunBocTy (H.M. BaBunon). BuesnepHas M3MeHUMBOCTH U
HACJICICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSEHEMUYECKUX (HaKkmopos 8
HACIe008aAHUU U UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. U. Basuios.

Tabmumer w cxeMbl: «Buasl  u3MeHUMBOCTHY, «MoauduKarmoHHas
W3MEHYUBOCTD), «KoMmbOuHaTnBHAS W3MECHYHUBOCTB, «Meiio3,
«OmmogoTBopeHue», «I'eHeTndeckue 3a00JIeBaHNS YeI0BEKa», «BUABI MyTaInii.



O6opynoBaHue: XKUBbIE U TepOapHbIE SK3EMIULSIPbl KOMHATHBIX PACTEHHI,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(DUKAIMOHHOW HW3MEHUMBOCTH. [locTpoeHMe BapuallMOHHOTO psija U
BApUALMOHHOU KPUBOW».

IIpakTuueckass padora «Myrtauuu y napo3odusibl  (Ha TOTOBBIX
MUKpOMpENapaTax)».

Tema 14. I'eneTuka yess0BeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBaHUS T€HOMA
yejaoBeKa. MeToapl  M3YYEeHHMSI T€HETUKM  YEJIOBEKAa: T'E€HEAIOTMYECKUH,
OJIM3HEIIOBBIN, ATOI€HETUYECKUH, MOMYJISIIIMOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HE TUYECKU. CoBpemeHHoOe ONpeAeICHUE TEHOTHUIA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHuUs YeoBeKa. | eHHbIE 1 XpPOMOCOMHBIE
O0one3HM 4yenoBeka. boJIe3HM C HACIEICTBEHHON MpelpacnoyioKEHHOCTHIO.
3HaYeHUEe MEIUIIMHCKOM T'€HETUKHU B MPENOTBPAIICHUH U JICUEHUU T€HETUUYECKUX
3a00JieBaHUil YelloBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHUEe. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HEeTHYEeCKOro rpy3a». DTUYECKUE acClEKThl UCCICIOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckure (QakTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
bu3MUeCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. ['eHeTnyeckas
IPEAPACION0KEHHOCTh YEJIOBEKA K TATOJIOTUSIM.

JdeMoHCcTpamuun

Tabmumer u cxembl: «Kapuotun yenoBekay, «MeTobl U3yYeHUS TCHETHKU
yesioBekay, «l eHeTndyeckue 3a001eBaHUS YEIOBEKAY.

IIpakTuyeckasi padora «CocTaBiaeHUE U aHAJIU3 POJOCIOBHONY.

Tema 15. Centekuusi OpraHusMoB

JlomecTuKausi U CeJeKUus. 3apoKJICHHUE CEJIEKIMU W JOMECTHUKAIUU.
VYuenne H. WM. BaBunoBa o IleHTpax MNpPOUCXOXKIECHUS U MHOrooOpasus
KYJbTYPHBIX pacTeHUW. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU WU TOPOJ
#&uBOTHbIX. CopT, mOpoaa, IMTaMM. 3aKOH TOMOJIOTHYECKUX PSIAOB B
HacaenacTBeHHONM wm3MeHumBocth H. WM. BasumoBa, ero 3HaueHue s
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHOM paboThl. VMCKycCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUIYaJTbHBIN. DTarbl KOMOMHAIIMOHHOMN CCIICKIIUU. HUcneiTanne
Mpou3BOJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHUIY C MOMOIIBI OIEHKHU
¢dbeHoTHma MOTOMCTBA ¥ OTOOP IO TEHOTHUITY ¢ moMoIIbio aHanm3a JIHK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  padoThlI.
PannanoOHHBIN M XUMUYECKUA MYTareHe3 Kak MCTOYHUK MYTalWil Yy KyJIbTYPHBIX



dbopm opranuzmoB. Hcnonap30BaHWE TE€HOMHOIO PEIAKTUPOBAHUS M METO/OB
pekomOuHanTHBIX JJHK 115 monyyenus ucxoqHoro Marepuana Jjisi CeIeKIIUH.

[Tonyuenue MTOJIUTIIIOUIOB. Buytpusunoas rudopuIn3aIus.
bnuskopoacTBeHHOE — cKpemiuBaHue, Wi UMHOpuAuHT.  HepoacTtBeHHOE
CKpelllMBaHue, WM ayTOpuauHr. ['erepo3uc u ero mnpuuuHbl. lMcnonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rubOpuauzauus. Ilpeogonenue Oecrutoaus
MEXBHUJIOBBIX THOPUIOB. [[OCTHKEHUSI CENEKIIUU PACTCHUI U )KUBOTHBIX. «3enéHas
DesoNOYULY.

CoxpaHeHre U U3y4YeHHE T'eHETHUYECKUX PECYPCOB KYJBTYPHBIX PACTEHUU U
UX  JIUKUX  pOAMYEN  JJIi  CO3/laHMs  HOBBIX COPTOB U THOPHUJIOB
CEIIbCKOXO3AMCTBEHHBIX  KYJNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yessax YIyuuleHUs Cyuecmsyouux u co30aHus Ho8blx Nopoo, JUHUL U KPOCCO8, 8
MOoM uucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeoosulx uoell U nepCneKmusHbIX MmexHoI02ULL.

JdemoHcTpanumn

[Toptpersr: H. W. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. IL
JIykpanenko, b. JI. Acraypos, H. bopinoyr, /1. K. benses.

Tabnuupl u cxembl: «L{eHTpBI MPOUCXOXKACHUS U MHOTO0Opa3Hsl KyJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHOM M3MEHYUBOCTWY,
«Metogpl cenexuuny, «OtnanéHHas rudpuanzanus», «MyTtareHes.

JlabopaTopHas padora «/3yyeHue copToB KyJbTYPHBIX PACTEHHUI U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3yueHre METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTuyeckasi padora «IIpuBuBKa pacTeHUN».

Ikekypeusi «OCHOBHBIE METOABI W JOCTHKEHHS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKLIMOHHY IO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOMCTBITATEIBHBI YYaCTOK, B TEIJUYHOE XO35SUCTBO, B JaOOPaTOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. buoTexHo10rus U CHHTETHYECKAas1 0MOJI0THA

OOBEKTHI, HCHOJIB3YEMbIE B OHOTEXHOJOTHH, — KIETOYHBIE W TKAHEBBIC
KYJIbTYpHI, MUKPOOPTraHU3MBI, ux XapaKTEepUCTHUKA. TpagunuonHas
OMOTEXHONOTHA:  XJIeOOMeUeHne, TMONYYeHHEe KHUCIOMOJIOYHBIX TMPOJYKTOB,
BuHOAENMe. MukpoOuonornueckuii cuHTe3. OOBEKTHI MHKPOOHMOIOTHYECKUX
TexHosiorui. [Ipon3BoacTBO OenKka, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJOTMl M MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IIE€JIbIO MOJIYUYEHUSI OPraHU3MOB U X KOMIIOHEHTOB,
COJIep KalllUX HE BCTPEUAIOIIHUECS B IPUPOe OMOCUHTETUYECKUE ITYTH.



Knerounas unxenepus. MeTonsl KyJIbTypbl KIETOK UM TKaHEW PACTEHUH H
KUBOTHbIX. Kpunobanku. ComaTtnueckas rubOpuaMzaluss M COMATHUYECKUM
sMOpuorene3. lcnonb3oBaHWe TaljiouAOB B CEJICKUUU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX anmumen. Hcnonv3oeanue MOHOKIOHANbHbIX U NOJUKIOHATbHbIX
aumumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOJIOTBOpPEHHE. PeKOHCTpyKIMs
AUIEKIETOK U KIOHUPOBAHUE KMUBOTHBIX. METON TpaHCIUIAHTALHUU € KIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUUpPOBaHuUs U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCTNBEHHBIX KYIbMYP.

XpomMocOMHasi W TEHHas WHXKeHepusa. VICKYyCCTBEHHBII CHHTE3 TI€HAa U
koHcTpyupoBanue pexkomouHantHbix JTHK. Cozdanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUST M NEPCHEKTUBBI  XPOMOCOMHOM M T€HHOM  MHXKEHEpUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUU.

Menuuunckue Ouotexnonoruu. [loctrenomuas uudposas meaununa. [1LP-
JIUArHOCTUKAa. MeTaboJIOMHBIM aHalu3, TEeHOIEHTPUUYECKHM aHalu3 MpoTeoMa
YeJloBeKa I OLICHKH COCTOSIHUSL €ro 3J0pOBbs. MCIOIb30BaHUE CTBOJIOBBIX
kiaeTok. TaprerHas Tepanus paka. 3D-OuouHxkeHepuss Il pa3pabOTKH
(GyHIaMEHTATbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHMSI KOMILJIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOTro OMONMpPUHTHHTA U cKaddoiauHra
IUISl pELIeHUs 3a7a4 IEPCOHAIIN3UPOBAHHON MEIULIVHBI.

CoznaHre BEKTOPHBIX BAaKIMH C IEJbI0 OOecredeHuss KOMOWHUPOBAHHOU
3amuTel OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYJISPHBIX MEXaHU3MOB
dbyukuuonupoBanuss PHK-comepxkamux BHUPYCOB, BBI3BIBAIOIIUX OCO00 OMACHBIE
3a00s1eBaHUS YEJIOBEKA U )KUBOTHBIX.

JdeMoHCTpamuun

Tabmuupr u cxemsl: «/cnonb30BaHWE MUKPOOPTAHU3MOB B MPOMBIIUICHHOM
IpOU3BOACTBEY, «Knerounas unxkeHepus», «l eHHass HHKEHEPUSI.

JlabopaTopHas padora «l3yueHne 00beKTOB OMOTEXHOJIOTHUI.

IIpakTuyeckasi padora «IlomydeHue MOJTOYHOKHUCIIBIX IPOTYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MNPOU3BOJAUTENbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO )».

11 KIJACC

Tema 1. 3apoxkaenne W pa3BUTHE 3BOJIIOIHOHHBIX MPEICTABJEHUH B
OuoJioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpeanochbuiki BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb M Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBrKy1ue cuibl 3Boironuy BuaoB no Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUS OpraHM3MOB, HACJEJICTBEHHAs W3MEHUYMBOCTb, OoOprOa 3a
CYyIlIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBI OTOOD).



Odopmnenue cuntetnyeckor Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBomonuu. CoBpeMeHHass 3BOJIIOLMOHHAsA  Ouosiorus. 3HA4YECHHE
SBOJIIOIIMOHHON T€OpUU B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

JdemoHncTpanumn

[Toptpetsr: Apuctorens, K. JInnnei, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. W. [lImansraysen, Ix. Xonngein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema xuBod mnpuponsl (nmo K. Jlunnaero)y,
«JlectHunia xuBbIX cymectB (mo Jlamapky)», «Mexanusm GopMUpOBaHUS
npucnocoOsieHnid 'y pacteHuid M KuBOTHBIX (mmo Jlamapky)», «Kapra-cxema
mapmipyta nytemectsust Y. lapsuna», «Haxoaku Y. dapBuna», «@opmbl 60pbObI
3a cymectBoBaHuey», «lloponbl romy6eit», «MHoroodpasue KyJlbTypHBIX (opm
KarmycTb», «[1opobl TOMaITHUX JKUBOTHBIX», «CXemMa 00pa30BaHMsI HOBBIX BHUJIOB
(mo Y. J[apBuny)», «CxemMa COOTHOIICHHUS JBIKYIIMX CHJI 3BOJIIOIUN,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOLIAN.

Tema 2. MUKPO3BOJIIOLNSA U €€ pe3yJIbTAThI

[Tonynsauust Kak 3JeMEHTapHas eauHuIa 3BOJOIUUA. COBPEMEHHBIE METO b
OIICHKM TEHETUYECKOrOo pa3sHOOOpas3wsi M CTPYKTYphl momyisiuid. M3meHnenue
reHooHJa TOMYJSIMU KaK DSJIEMEHTApHOE »SBOJIIOIMOHHOE sIBJIIEHHE. 3aKOH
reHetTuyeckoro papHoBecus Jx. Xapau, B. BaiinOepra.

DOnemeHTapHble (AKTOPBl (IBUXKYIIHUE CHUJIBI) HBOJIONUH. MyTallMOHHBIN
nporecc. KomOuHatuBHass u3MeHYUMBOCTh. [Jlpeiid reHoB — ciyuailiHbIe
HEHANPABJICHHBIE HM3MEHEHMsSI 4YacToT aienedl B momyisauuax. Oddext
ocHOBatensl. JIDgpgpexm oOymuliounozo eopaviuka. CHUdNCEHUE 2eHemUYecKo20
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢ppexma opetigpa eenos 8
bonvwux u  manvlx  nonyuayusx.  Mwurpanuu.  V3oisius  MOIMYJISLIHNA:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYecKas (PEPOIyKTHBHAS).

EcrectBennsiit otbop — HampaBisomuid (akTtop 3BodOIUHA. DOpMEI
€CTECTBEHHOr0  0TOOpa:  JBWKYLIUW, CTaOWIM3UPYIOIIMI,  pa3pbIBAIOLIUMA
(nm3pynrtuBHbIN). [lonoBoit oTOOp. BO3HUKHOBEHHE W SBOJIOLUS COLUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocOONEHHOCTh  OPTaHW3MOB  KaK  PE3yJNbTaT  MHUKPOIBOIIOIHH.
Bo3nukHoBeHne — mpucnocoOieHuit y — opraHuzMoB.  Apomopdo3pl U
uauoanantauuu. [IpuMepsl mpucnocoOaeHul y oprannu3MoB: MOp(dOIoruuecKue,
dusnonornyeckue,  OMOXMMHUYECKHE,  ToBeneHueckne.  OTHOCUTEIBHOCTH
IPUCTIOCOOJIEHHOCTH OPTaHNU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTar
MHUKpO3BOJIIOIMU. M3omsiuus — kioueBol Qakrtop BugooOpaszoBanud. Ilytu u
CIIOCOOBI BH1000pa30BaHMUS: aJJIONATPUYECKOE (reorpaduyeckoe),



CUMIATPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE (monurIIOnIU3AIIMS,
rubpuan3zanus). JmuTeasHOCTh YBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl GOpMHPOBAHUSL OMOJIOTMUECKOT0 pa3HOOOpa3usl.

Ponb »BONIOIIMOHHOW  OHOJOTMM B pa3padOTKe HAay4YHBIX METOOB
coxpaHeHusi 6uopasHooOpasusi. MUKpPOIBOJIONMS U KOIBOJIOIUS MApa3UTOB U UX
x03s51eB. MexaHu3Mbl OPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O0pBLOBI C HEW.

JdemoHcTpanumn

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

Tabmuiet U cxembl: «MyTallMOHHAsT W3MEHYMBOCTHY, «llomynsiimonHas
CTPYKTypa BHla», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepra», «/Ipmwxyiue
CWJIbl ABOJIIOLIUNY, «DKOJIOTMYECKass M30JSALUs MONYJALUA ceBaHCKOM (openny,
«eorpaduueckass M30JSIIUSL  JIUCTBEHHUIIBI CUOUPCKOW H  JIUCTBEHHUIIBI
naypckoi», «IlonmysiroHHbIe BOJIHBI YUCIEHHOCTH XMIIHUKOB M KepTBy», «Cxema
JIEHUCTBUSL €CTECTBEHHOTO 0TOOpa», «@PopMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«MHnycTpuanbHbiii Menanu3my», «KuBbie nckomaembiey, «IlokpoBUTEnTbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpesxaaromas OKpacka AKUBOTHBIX,
«Dusnonoruueckue ananranuun», «lIpucrnocoOIeHHOCTH OpraHu3smMoB M €€
OTHOCUTENIBHOCThY», «Kputepuu Buga», «Buabi-nBoiiHukm», «CTpykTypa BHAa B
npupoje», «Crnocodsl BuAooOpazoBaHusm», «l'eorpaduyeckoe BUA00OOpPa30BaHHE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHA000pAa30BaHHME BHUIOB CHUHHUI,
«[Tonurmonasl pactenuity, «KamycTHo-peneunbIii THOpUITY.

O6opynoBanue: repdapuu pacTeHUH, KOJUIEKIIMNM HACEKOMBIX, Yydesa NTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX IPUCTIOCOOJICHUN, dYydena NTHI[ U 3Bepei
pa3HbIX BHJIOB, TepOapuu pacTeHUl OJU3KUX BHJOB, 0OpPa30BaBIINXCS
Pa3IMYHBIMU CIOCOOAMU.

JlabopaTopHasi pabora «BrIgBICHHE HW3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

JlabopaTtopHass  paGora  «IIpucmocoOiieHHsS  OpPraHM3MOB W HX
OTHOCHUTENBbHAS LIEIECO00Pa3ZHOCTDY.

JlaGopaTtopnas paGora «CpaBHeHHE BHUIOB 10 MOpP(OIOTHIECKOMY
KPUTEPHUION.

Tema 3. Maxkpo3BoJirouus M €€ pe3yJibTarhbl

Mertonasl u3ydeHHs MakposBoitouuu. [laneoHTonornueckue  MeToAbl
u3ydeHus: odBomonuu. llepexomupie  ¢GopMbl W (PUIOTEHETHYECKHE  PSIIbI
OpraHU3MOB.

buoreorpaduveckne meronsl uszydeHus sBoionuu. CpaBHeHuEe (GIIOpH H
dayHbl MaTepUKOB M OCTpOBOB. buoreorpaduueckue obOmactu 3emin. Buubl-
SHJEMUKHU U PEJIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbl H3YyUYECHHUS
sBOMIONMH. ['eHeTHYeckre MEXaHW3Mbl JBOJIIOIMA OHTOTEHE3a U TMOSBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OpPTaHBHI.
Pynumentapubie  opranbl W aTaBU3Mbl.  MOJEKYISPHO-TE€HETHUECKUE,
OMOXMUMHYECKHE U  MaTeMaTUYeCKHe  METOJbl  M3Y4YEHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBpEMEHHBIE METOJbI MOCTPOCHUS (PUIOreHETUUECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBWiia) SBONIONUU. [IpuHyun cmenvt yHKYuULL.
Heo6patumocTs 3Bostoniuu. AnantuBHas paguanus. HepaBHOMEPHOCTh TEMITOB
ABOJTIOIUH.

JdemoHcTpanumn

[Hoptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabmuiel 1 cxembl: «DUIOTEHETHYSCKUN P JIOMIATN», «KAPXESONTEPUKCY,
«3Bepo3yObie  smepb»,  «Cteronedansy,  «Punmodute»y,  «CemeHHBbIE
nanopoTHUKNY», «buoreorpaduueckue 30HBI 3emin», «Jlpelid KOHTHUHEHTOBY,
«Penukte», «HavanpHble cTaguu SMOPHUOHAIBLHOTO PAa3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W aHAJOTWYHBIE OpraHb», «PyaIuMeHTh,
«ATaBU3MBI), «XPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIMMIIaH3e», «l JaBHBIE
HaIPaBJICHUS 3BOJIOLHNI, «OO0IIHe 3aKOHOMEPHOCTH SBOTIOLUNY.

O6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYJSDKM HCKOMAeMbIX OCTAaTKOB
OpPraHMW3MOB, MYJISIKU TOMOJIOTUYHBIX, AaHAJOTUYHBIX, PyJIUMEHTAPHBIX OPTAaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe ;KU3HUA HA 3emJie

Hayunbple rUMoOTe3bl MNPOUCXOXNKIACHUS >KM3HU Ha 3emie. AOUOTeHe3 W
naHcrnepmusi. JJoHayuyHble MPEACTABICHUSA O 3apOXKIACHUU KU3HU (KPEALlMOHU3M).
I'mnoTe3a MOCTOSSHHOTO CaMO3apOXKAEHUS )KU3HU U €€ ONPOBEpKEeHHUE onbITaMu D.
Penu, JI. Cnannanmanw, JI. [Tactrepa. [IpoucxoxaeHne >xu3Hu 1 acTPOOHOJIOTHS.

OcHOBHbIE JTaInbl HEOPraHU4ECKOU DBOJIIOLIA Y. [InanerapHas
(reonoruyeckas) OHBOJIONMSA. XHMHYECKas OBOMIONUS. AOHOTCHHBIM CHHTE3
OopraHuyeckux BemiecTB W3 Heopranuyeckux. Ompir C. Mumnepa u I'. HOpm.
OO6pazoBanue mnonmuMepoB u3 MoHoMepoB. KoamepBatHas rtumoresa A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIx. XonjaeitHa, reHeTHUYecKasi TUIoTe3a
I'. Mémnepa. Pubosumbl (T. Yek) m runmoresa «mupa PHK» V. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MMPOTOKIETKH.

Uctopuss 3emnu u Metonsl €€ wu3ydyeHus. lMckomaemble OpraHudeckue
octaTku. ['eoxpoHosoruss u e€ wmeroabl. OTHOcUTENnbHAsE U aOCONIOTHAs
reoXpoHoJiorusi. ['eoxpoHosornueckas mkana: 30Hbl, 3Pbl, IEPUOIbI, STTOXU.



Havanpnble stambl opraHudeckor 3BoJiroLMU. [losBiieHME ©  ABOMIOLUA
MEPBBIX KIETOK. DBOMIOLUs MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEepPBbIX Ha 3emile COOOUIECTB.
Crpomaronutsl. [IpokapHOTHI U DYKapuOTHI.

[IpoucxoxieHre 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpycoOB. [IpoucxokaeHrne MHOTOKJIETOYHBIX OpPraHU3MOB. BoO3HHKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOUMU BbICHIMX pacTeHuil. OcHOBHbIE apoMop(}o3bl
pacrenui. Bpixox pacrenun Ha cymy. llosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne umu cymu. CemeHHble pacTeHud. l[IponcxokneHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tallbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
KUBOTHBIX. BeHackas ¢dayna. KeMOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TunoB. llepBbie xop/oBbIe KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Tpoucxoxnenue ampubuit u pentuiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMX |
ntul. [lpunmun xmodyeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U IEepuodaM: apxel, MPOTEPO30H,
nmajgeo30i, Me3030H, KaitHo30W. OOmas  XapakTepuCTHKa KJIuMarta M
reoJIOrM4ecKux mpoueccoB. llosiBneHMe M pacuBET XapaKTEpHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero yCIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKUE KPHU3UCHl pouuioro. [IpuduuHel u
CJIEACTBUS MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobennoctu. [IpoGraema coxpanenus: 6mopazHoodpasus Ha 3emIe.

CoBpemeHnHasi cucteMa opraHudeckoro mupa. [lpuHIunel kinaccudukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuun

IToptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilactep, . . Meunukos, A. N.
Omnapun, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxeMbl: «Cxema omnbita @. Peany, «Cxema onbita JI. [lacTepa mo
U3YUYEHUIO caMo3apokaeHus xu3Hu», «Cxema ombita C. Mwumnepa, I'. FOpwny,
«JTambl  HEOpPraHMYEeCKOW  H3BoyoUK», «['eoxpoHosoruueckas  IIKajgay,
«HayvanbHble 3Tanbl OpraHUueckoi »BosoLHMN», «Cxema oOpa3oBaHUsI FyKapuOT
nyTéM cuMmOuorenesa», «Cucrema >XUBOW mpuponab», «CTpoeHuEe BHUpyCay,
«Apomopdo3sl  pacrenuity, «PuHHOGUTEY, «OIHOKIECTOYHBIE BOJOPOCINY,
«MHOroknerounble Bogopociny, «Mxuy, «llanopoTHukmn», «l'onoceMeHHbIE
pactenusi», «OpraHbl I[BETKOBBIX pacTeHui», «Cxema pa3BUTUS >KUBOTHOIO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocreitne», «KHIlIEUHOMONIOCTHBIEY,
«IInockue 4EpBUY, «YneHucToHoruey, «PBIOBI», «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Miekonuraromue», «Pa3BUTHE KU3ZHU B
apXenckou spey, «Pa3Burue KU3HU B NPOTEPO3OUCKON 3pey, «Pa3Butue )XKU3HU B
[AJIEO30MCKON 3pe», «Pa3BuTHe )XU3HU B ME3030MCKOU 3pe», «Pa3BuTue )XU3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPaY.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJOB, KOJUICKIIUU
HAaCEKOMBIX, BIIa)KHbBIC MPENapaThl )KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJJIEKIIUU
UTJIOKOKUX, CKEJIEThl IO3BOHOYHBIX JKMBOTHBIX, 4Yydela MNOTULl W 3BEPEH,
KOJUIEKIIMA OKAMEHEIJIOCTEM, TMOJIE3HBIX HCKOMAEMBbIX, MYJSKM OPraHUYECKUX
OCTaTKOB OPTraHU3MOB.

BupryaabHas JgabdopatopHas pabora «MoaeaupoBaHUE — OIBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCMHEHUN B
nepBUYHON aTMOchepe».

JlaGoparopnass padora «/3yueHue M ONUCAHUE MCKOIMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOBY.

IIpakTuyeckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUIA
pPa3HBIX OTJICJIOBY.

IIpakTuyeckas padora «3ydeHre oCOOCHHOCTEH CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BeKa — AaHTPOIOTeHe3

Paznensl u 3amaun anTpormnosiorui. MeToasl aHTPOIIOJIOTHH.

CraHoBIJIEHHE TPEACTABICHUN O IMPOUCXOXKICHUM 4elloBeKa. Penurunosnbie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPUU.

Cx0AcTBO YenoBeka € )KMBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPaBHUTEIBHO-
MOp¢oJIOTHIECKUE, AMOPHOJIOTHYECKHE, bH3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMS YeIOBEeKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBuxyiue cuibl (pakTopbl) aHTPOIOTEHE3a: OMOJIOTHYECKHE, COIMATbHBIE.
CooTHoIeHNe OMOJIOTHYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHbBIE CTaAuu aHTpoIoreHeza. PanHue uenoBeKooOpa3Hble 00€3bSIHbBI
(MPOKOHCYJIBI) U pAHHUE MOHTUABI — OOLIUE MPEIKHA YeTOBEKOOOPa3HbIX 00€3bsiH U
mofeld. ABCTpalIONUTEKU — ABYHOTHE MpeakH Jrofeld. UenoBek yMmelnbli, nepBbie
W3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MpsIMOXOASIIMKA U MEPBBINM BBIXOJ JIFOACH
3a mpemensl  Adpuxku. YenmoBek reWmensOeprckuii  — OOmMMIA  TIPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YelloBeK HeaHAEPTaIbCKUN
KakK BHUJI JIOJEH XOJIOAHOTO KiauMmaTa. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamu Adpuku.
[TaneoreneTnka u najJseOreHOMHMKA.



DBOJNIOLMSA COBPEMEHHOr0 4enoBeka. EcTecTBEHHBI OTOOp B MOMYJISILMIX
yesioBeKa. MyTaluuMOHHBIM mpouecc W noiaumopdusMm. [lonmynsiuuoHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «3OQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatne o pace. bomplume pacel: eBponeouHas
(eBpasuiickas),  aBCTpaJiO-HETpoHWAHasi  (PKBATOpHabHAsi),  MOHIOJIOWHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTH pacceneHus dYelloBeKa IO IUJIaHeTe.
EnuncTtBo  4yenmoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTh  pacH3Ma.
[IprcnocoONEeHHOCTh YeldOBeKa K pa3HbIM YCJIOBHUSM OKPYXKAIOIIEH Cpebl.
Bnusnue reorpaduueckoit cpenbl U Apedidpa TeHOB Ha MOPQOJIOTHIO H
(U3HOIOTHIO YEIOBEKa.

MexauciuuruinHapaele  MeTtoAbl B (u3uueckoil  (OMOJIOrHYecKoi)
AQHTPOIIOJIOTHM.  OBOJIIOLUMOHHAS ~ AHTPOIOJOTHMA U MAJCOaHTPOIOJIOTHS
YEJIOBEUYECKUX NOMYJALUM. BbuocomumanbHble MCCIEA0BaHUS MPUPOIbI YEIOBEKa.
HccnenoBanue K03BOITIONKUH OMOJIIOTMUECKOTO M COLMATIBHOTO B YEJIOBEKE.

JdemoHncTpanumn

[Toptpetsr: Y. lapsun, JI. Jluku, A. 5. Poruackuit, M. M. I'epacumos.

Tabnuubl u cxembl: «MeTOJIbI AaHTPOTIOJIOTUUY, «I OJIOBHON MO3T YEJIOBEKa,
«YenoBekooOpa3Hbie 00€3bsHb», «CKeleT 4YeloBeKa U CKENeT IIHUMITaH3e»,
«PynMMEHTHI U aTaBU3MbD», «JIBUKYIIME CUIIBI aHTPOIIOTEHE3a», «IBOJIOLIMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonutek», «UYenoBek  ymenslid», «YenoBek
npsAMOXOIAIIni», «/leHncoBckuii uenoBek» «Heannepranpupl», «KpoMaHbOHUBIY,
«IIpenku yenoBekay, «ITarbl IBOIIOLNH YEJIOBEKay, «Packl uemoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPeIMETOB  MaTepHaIbHOU
KyJIbTYphl ~TPEIKOB 4eloBeKa, penpoAykiuu (dotorpaduu) KapTUH C
MUDOJIOTHYECKUMH U OWUOJCHCKHUMH CIOKETaMH IIPOMCXOXKICHUS 4YeoBeKa,
doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJICIb
yeperna 4YeJOBEKa W uepena IIMMIIAH3€, MOJENb KUCTH YEJIOBEKAa M KHCTH
IIMMIIaH3€, MOJEIM TOPCa MIPEIKOB YETIOBEKA.

JlabopaTopHass paGora «l3yueHne o0COOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C IMIPAMOXO0XKICHUEM).

IIpakTnueckas padora «l3yueHre 3KOJOTrMYECKUX aJanTaluil YeI0BEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalolel cpeaoi

3apoxaeHue U pa3BuTHe dKojJoruu B Tpyaax A. I'ymOonbara, K. @. Pynbe,
H. A. CeseproBa, O. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3gensl u 3amauu
sKkoJ0ruu. CBsI3b SKOJIOTUU C APYTUMHU HayKaMHU.



Mertonbl 3konoruu. IloneBble HaOMOAEHHS. DKCHEPUMEHTHI B 3KOJOTHH:
NpUpOAHbIE U JlabopaTropHble. MoJeaupoBaHWEe B 3KOJOTMU. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTI00aTBHBIM.

3HaYEHUE OKOJOTMYECKMX 3HAHWUW JUIL  YEJOBEKAa. JKOJIOTMYECKOE
MUPOBO33pEHUE KaK OCHOBA CBSI3€W 4elioBeuecTBa ¢ mpupoaon. @opMHupoBaHHE
AKOJIOTHYECKOHN KyJIbTYpPbI U 3KOJOTHUYECKON I'PAMOTHOCTH HACEIICHMUS.

JdemoHcTpanumn

[Hoptpets: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, J. ['exkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubr u cxembl: «Pa3mensl skonorum», «Meroabl 3konorun», «Cxema
MOHUTOPHUHTA OKPYXKAOIIEH CPEAbD».

JlaGoparopuas padora «3yuenue METO/IOB JKOJIOTUYECKUX
UCCIIENOBAHUI».

Tema 7. Opranusmsl U cpea OOUTAHUS

Dkonoruyeckue (HakTopbl U 3aKOHOMEpHOCTH UX nerictBusd. Kiaccudukanus
AKOJIOTHYECKUX (DaKTOpPOB: abUOTHUECKUE, OMOTHYECKHE, aHTpornorenHsie. O0iue
3aKOHOMEPHOCTH AEHCTBUSl 3Kojoruyeckux ¢akropos. Ilpasmio munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akrtopsl. CBeT Kak »sKosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHid M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHajbHas poJib CBETA.
DoTonepruoanu3M.

TeMmmeparypa kak dKoJorHueckuii ¢akTop. JlelicTBue TemmepaTypsl Ha
opraHu3Mbl. [loMKHIOTEPMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxxnocte kak skonormdeckuit ¢aktop. Ilpucmocobienus pacteHud K
noJiIep>)KaHuio BogHOro OanaHca. Kimaccudukanus pacTeHHil MO OTHOIIEHHUIO K
Boze. [IpucnocoOnens >KMBOTHBIX K U3MEHEHHUIO BOJHOIO PEXUMA.

Cpenbl oOuTaHUsS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYILIHAs, MOYBEHHAas,
rIIyOMHHAasT  TOATOYBEHHAs, BHYTpHOpraHU3MeHHas.  DHU3UKO-XUMUYECKUE
O0COOCHHOCTH cpei oOuTaHWs opraHu3moB. llpucnocoOneHus: OpraHu3MOB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue W BHyTpeHHUE puUTMBL. CyTOYHBIE H
rogu4yHsle pUTMBL. [IpHCIOCOOIIEHHOCT OPraHU3MOB K CE30HHBIM H3MEHEHUSAM
YCIIOBUH KU3HMU.

XKuznennole Gopmer opranusmoB. lloHsiTHE © KU3HEHHOW (opme.
Kusznennsie HOpMbI paCTEeHUI: epEBbsI, KyCTAPHUKH, KyCTAPHUYKHA, MHOTOJICTHHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HeHHbIE (GOPMBI KUBOTHBIX: THUIPOOUOHTHI,
reoOHOHTHI, a9POOUOHTEI. OCOOCHHOCTH CTPOEHHUS U 00pa3a KU3HHU.

buornueckue (baKTopBHlL. Bunbr OMOTMYECKUX  B3aUMOJACHCTBUI:
KOHKYPEHIIUS, XUIHUYECTBO, cuMOM03 U ero ¢opmel. [lapazutusm, xoonepaius,
MYTyaau3M, KOMMEHCAIU3M (KBapTHPAHTCTBO, HaxyieOHU4YecTBO). Hetpoduueckue
B3auMoOJeHcTBUs  (Tomuueckue, (opudeckue, (Qadpudeckue). 3HaAUCHUE
OMOTHYECKUX B3aUMOJICUCTBUU i1 CYIIECTBOBAHMS OPraHU3MOB B CpeJe
obutanus. [IpuHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmuiel U cxembl: «Okoynorudeckue QakTopbey, «CBETOBOM CIEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TermiIoKkpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIE JKUBOTHBIC», «DU3MONOrHYECKUE aaanTaluu
KUBOTHBIX», «Cpeapl oOOWTaHUST OpPraHU3MoOBY», «bBHOJOTUYECKUE PUTMBDY,
«Kuznennsie  Qopmbl  pacTeHui», <« KuszHeHHble  (HOPMBI  KUBOTHBIXY,
«JKocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHusy, «XumHudectBo», «llapazutuzmy, «Konkypenuus», «CuMOuo3»,
«KommeHncanuzmy.

O6opynoBaHue: TepOapuyd pPacTCHHH W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K
BIMSHUIO PA3JMYHBIX HKOJIOTHYECKUX (PaKTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUMN, CBETOJIIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pAaCTEeHUs, TepOapu U KOJUICKIUH TETIOMIO0UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTeHUM, dydesia MTUIl U 3Bepei, repbapuu
pacTeHuil, OoTHOCSIUXCA K Turpodutam, kcepoduram, mezodutraMm, KOMHATHBIC
pacTeHus] JaHHBIX TPYII, KOJUIEKIUU >KUBOTHBIX, OOUTAIONIUX B PA3HBIX Cpelax,
repOapu M KOJUICKIIMM PACTEHUH M OSKUBOTHBIX, OO0JaJalOIIMX YepTaMu
IPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBHH >KH3HHU, TepOapuu u
KOJUICKIIMM PACTEHUN W KUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (HOPM, KOJICKIIUH
KUBOTHBIX, YUACTBYIOIIUX B PA3IMYHBIX OMOTUYECKHUX B3aUMOJICHCTBHSIX.

JlabopaTopHasi padora «BbISBICHHE TPHUCIIOCOOIICHHN OpPraHu3MOB K
BJIUSIHUIO CBETAY.

JlabopaTopHass padora «BbISBICHHE TMPHUCIIOCOOIICHHN OpPraHu3MOB K
BJIUSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHAaTOMHYECKHE OCOOCHHOCTH pACTEHHN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Ixos10rusi BUJA0B U NOMYJISIIIM A

OKOJIOTUYECKHE  XAPAKTEPUCTUKU  MOMYJISLHUU. [Monynsiiust  Kak
Ouonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelbl, PU3NUECKUX OAPHEPOB H
0COOEHHOCTEW OUOJIOTHUU BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeIM MOMYJISIIIUU: YUCIEHHOCTb, IUIOTHOCTD,



BO3pACTHAasg M TMOJIOBas CTPYKTypa, pOXKIAEMOCTh, MPHUPOCT, TEMI POCTA,
CMEPTHOCThH, MUTPALIUSL.

DKOJIOTHYECKasi CTPyKTypa nomyanuu. OLeHKa YUCICHHOCTH IMOMYJISIUU.
JluHamuka momyiasAuMu U €€ peryiauusa. bUOTHYECKUH MOTEHLHAN IOIYJIALUU.
MoaenupoBanue TMHAMHUKU NOMyJisIMUA. KpruBbie pocTa YUCICHHOCTH MOIMYJIAIUH.
KpuBbie BbDKMBaHUs. Perynsiuss 4uCICHHOCTH MOMYJAIUN: poyib (PaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IMJIOTHOCTH. JKOJOTUUECKUE CTPATETUX BUJIOB (T- U
K-ctparerun).

[Tonsitue 00 sKoJIOrMUECKON HUIEe BHAa. MectooOutanue. MHoroMmepHas
MoJzienb 3Kojormueckor Humu Jx.M. XartunHcoHa. Pa3Mepsl 3KOJIOTrMYECKOU
Huid. [ToreHunanbHas U peaaTu30BaHHAS HUIIIM.

Bun xak cucrema momynsiumii. Apeanbl BUAOB. BUAbl M HUX KHU3HECHHbBIC
CTpaTeruu. JKOJOTNYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buolormyeckue
WHBAa3UM 4Yy>KEPOIHBIX BUIOB.

JdemoHncTpanumn

IToptper: Ix. Y. XaTuynHCOH.

Tabnmuiel U cxeMbl: «DKOJOTUYECKHE XapaKTCPUCTUKHU  TOMYJISIIUNY,
«IIpocTpancTBeHHass  cTpykTypa  mnomyiasauuu», «BospacTHble — nupaMuibl
nonyyanum», «CKOpPOCTh  3acelieHHs] IOBEPXHOCTH  3€MIIM  Pa3IM4YHBbIMU
opranuzmamMmn», «Mogeins 3xonornueckor HumM k. M. Xatuunconay.

Oo6opynoBanue: repOapuu pacTeHUN, KOJUIEKIIUU )KUBOTHBIX.

JlabopaTtopHass  paGora  «lIpucrnocoOneHuss ceMssH  pacTeHMH K
PacCCENICHUION.

Tema 9. Jko0rusi co001IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3m MEXIy
OopraHM3MaMH B OMOIICHO3E.

Dxocucrema kKak oTkpeiTas cucrema (A. k. Tencnum). DyHKIMOHATBHbBIC
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOIYIEHTHI, KOHCYMEHTHI, PEIYLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue I1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucteM. I10uBbI U Wbl B 3KOcucTeMax. KpyroBopor BEmecTB U NOTOK YHEPTUU
B OKOCUCTEME.

OcHOBHbIE  TIOKa3zaTeldW  J3KocucTeMbl. buomacca u  mpoaykuusi.
DKOJIOTMYECKHE MUPAMUIBI UUCEI, OMOMACCHI U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBieHHsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIleccuu. [lepBuuHbIe U
BTOPUYHBIE CYKIECCUM M UX MNPUYUHBL. AHTPOIIOT€HHBIE BO3JCUCTBHUS Ha
cykueccun. KnumakcHoe coobiiectBo. bropasHooOpasue u mojiHOTa KpyroBopoTa
BEILECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCEMbL 03€P U peK. DKocucmembl Mopeti U
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. Arpo3kocucTeMa. ArpoueHos3. Pazmnuus
MEXIy aHTPOIIOI€HHBIMU U MIPUPOJHBIMH 3KOCHCTEMAMHM.

Ypboskocuctembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas
braopa u d¢ayna. CunanTponuzanus Topojickod QayHsl. buonorumyeckoe u
XO035IUCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHMSI OCHOBHBIX B3aMMOJIEUCTBUI OPraHU3MOB B
skocuctemax. Ponv kackadnoco 3gpgexma u 6udo8-30ughpukamopos (Kirouegvlx
6U008) 6 yHKyuoHUposanuu sxocucmem. IlepeHOC PHEPruu U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMAMHU. Y CTOMYMBOCTh OPraHU3MOB, MOMYJISIUNA U 3KOCUCTEM
B YCIJIOBUSIX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3JACHCTBUH.

Mexanusmul 8030eticmaus 3aepA3HeHUll pPA3HbIX Munos Ha
cyOOp2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSX,
OCHOBbl ~ IKOJI02UYECKO20  HOPMUPOBAHUSA  AHMPONO2EHHO20  8030€eliCMEUsL.
MeTo1010THsl MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOT€HHBIX SKOCUCTEM.

JdemoncTpanumn
[Toptper: A. JIxk. Tencnu.
Tabmumsr  u cxembl:  «Crtpykrypa  OuWoueHo3a»,  «OKocuctema

IIMPOKOJIMCTBEHHOTO JIeca», «DKOCUCTEMA XBOWHOIO Jiecay, «DyHKIMOHAIbHBIC
IPYIIBl OPraHU3MOB B 3KOCHCTEME», «KpyroBOpOoT BEHIECTB B JKOCHCTEMEY,
«llenu nuranus (macTOUIHAS, JETPUTHAA)», « DKOJIOTUUECKAs MHUPAMUJIA YHCEID»,
«JKonoruyeckas nupamuyia OuoMacch», «IKOJOTUYECKasi MUpaMuaa SHEPTUN»,
«O06pazoBanue 6onota», «llepBuunas cykueccus», «BoccTaHOBIEHUE Jieca MOCIe
noxkapa», «JKOcHUCTeMa 03epa», «ArpoueHo3», «KpyroBopoT BelIECTB W MOTOK
AHEPTUU B arporeHo3er, «[Ipumepsl ypOoskocuctem.

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yyydesa MTUIl U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUI, aKBapUYM KaK MOJEIb
SKOCHUCTEMBL.

IIpakTnueckas padora «l3yueHue u onucanne ypo0o3KOCUCTEMBI».

JlaGopaTtopHas pabora «l3ydenuwe pa3zHoOOOpa3us MEJNKUX TOYBEHHBIX
YWIEHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

JKcKypcusi «IKCKypcHsl B TUIIMYHBIA OuoreoiieHo3 (B 1yOpaBy, Oepe3HsK,
EBHUK, HA CYXOJIObHBINA WM TIOWMEHHBIN JYT, 03€PO, OOJI0TO)».

IKCKypcusi «IKCKypCUs B arpodKOCUCTEMY (Ha MOJI€ WM B TEIJIUYHOE
XO35UCTBO)».

Tema 10. buocdepa — riodanpHast IkocucTeMa

buochepa — oOmemnanerapHas oOojouyka 3eMJIM, TJ€ CYIIECTBYET WU
CylllecTBOBaja kU3Hb. PazBuTue npeacrasieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepuaackoro o 6uocdepe. O6nactu 6uocheps u e€ coctan. 2Kupoe
BELIECTBO OMoCc(epsl U ero (PyHKIHH.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl Ouochepbl. OcobeHHOCTH OHOchepbl Kak
rJ100aIbHOM 3KocHcTeMbl. J{MHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXUMHUYECKUE HMUKIIBI (YyTiiepoaa, a30Ta). PUTMUYHOCTH SIBICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsiTie o Ouome. OCHOBHbIE OMOMBI CYIIU:
TyH/pa, XBOMHBIC Jieca, CMEIIIAHHbIC U IIIMPOKOJIUCTBEHHBIC JIE€Ca, CTENH, CAaBAHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BBICOKOTOphs. KimMar, paCTUTENIbHBIA U SKUBOTHBIM
Mup OMOMOB CYIIIH.

Crpyktypa u (QYHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIUANA U
ounocdepHbIX QPYHKIIHIA.

JdemoHncTpanumn

[Toptpetsl: B. . Bepuanckuii, J. 3rocc.

Tabmuubr u cxemol: «I'eocdepsl 3emuny», «KpyroBopor a3ora B Mmpupoje»,
«KpyrosopoT yriepona B mpupoae», «KpyroBopor kuciopoja B MpUPOJIE»,
«KpyroBopoT Boabsl B mpupoje», «OcHOBHBIE OMOMBI cymny, «Kinmatndeckue
nosica 3emnm», «TyHapay», «Taira», «Cmemannsii gecy», «IIMpoKOIMCTBEHHBIN
necy, «Cremnby, «CaBanHay, «[lycTbiHsay, « Tponrueckuii gec.

O6opynoBanue: repObapuu pacTeHUl pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKUE KPU3UChI M WX TNpUYUHBL. Bo3aeilicTBue denoBeka Ha
ouocepy. 3arpszHeHue BO3AyIIHOM cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJHON cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienue mnouBel. Oxpana
MIOYBEHHBIX pecypcoB. 3MeHeHune Kinumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIBHBIN U )KUBOTHBIN Mup. OXpaHa
PACTUTENBHOTO M XUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacubie xuuru. OcobGo oxpansieMble mnpuponnbie Tepputopun (OOIIT).
Boranndeckue cazibl ¥ 300J10THYECKUE TAPKH.

OCHOBHBIC TPHUHIIHMIBI YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA W TMPUPOIBI.
PanvonanpHO€  MPUPOJOMONB30BAHME M COXPAaHEHHE  OHMOJIOTHYECKOTO
pasHooOpasus 3emiau. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYCCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIC MOCIEACTBHUS.

Pa3BuTnHe METOZOB MOHUTOPWMHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuble ucciedo8anus nepexoda K pecypcocbepezaroweli u
KOHKYPEeHmMOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowue O00CmMyn K
ungopmayuu no cocmoAHul0 OMOEAbHLIX U008 U dKocucmem. (OcCHOBbI



aKopeaburumayuu dKocucmem u cnoco6o8 6O60pbbbl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyusa mopckux u HazemHbIX dKOCUCTIEM.

JdemoHcTpanumn

Tabmuubr u  cxembl:  «3arpsi3HeHHe  aTtMocepb»,  «3arps3HEHHE
ruapocdepbl», «3arpszHeHue MouBbl», «llapHukoBbll  3ddexT», «Ocobo
OXpaHsieMble PUPOJIHbIE TEPPUTOPUN», «MoeNn yIpaBIIeMOro MUPa.
O6opynoBanue: ¢dororpaguu OXpaHsSEMbIX pacTeHUM U KUBOTHBIX KpacHoit
kHur" Poccuiickoit @enepannu, KpacHOM KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3ylbTaTaM OCBOEHUS
oOyyJarolmuMHCsl TPOTpaMM CpefHero oOmiero oOpa3oBaHUs: JIUYHOCTHBIE,
MeTanpeIMETHbIC U PEIMETHBIC.

B cTpyKType TMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MPOrPaMMBbI IO OUOJIOTHUU
BBIICJICHBI CIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYaIOIIMMUCA POCCUNUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOATEIILHOCTH
U CaMOONPEACIICHUIO, Haluuue Mmomusayuu K OOyUYCHHIO  OHOJIOTHH,
yejleHanpasieHHoe pazeumue BHYTPEHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATULIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCSl PYKOBOJICTBOBATHCS B CBOECH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMU, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYCCKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUSI MPOTPaAMMBbI 110 OMOJIOTHMH JOCTUTAKOTCS
B EIUHCTBE YyYEOHOWM M BOCIUTATEIBHOW JEATCIIBHOCTH B COOTBETCTBUHU C
TPAIULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPaBCTBCHHBIMHU IIEHHOCTSIMHU, MPUHITBIMU B OOIIECTBE TMpaBUJIaMH U HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpAa3BUTHS, Pa3BUTUSI BHYTPEHHEH MO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPSJIKY, YEJIOBEKY TpyJa M CTaplieMy IMOKOJCHHUIO,
B3aMMHOI'O YBa)KCHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTypHOMY HACIEIUIO H
TpaJIuIUsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoie u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOCHUA YyueOHoro mpenmera «buomorus
JIOJIKHBI OTPAKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUaIOIIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIMCH JHUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIIMM, TIO3UTUBHBIX BHYTPEHHHX  YyOEXIEHUH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM TEHHOCTSIM POCCHIMCKOTO O0OIIeCcTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEIHHOCTU B MPOIIECCE pean3alii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOU JIEATEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UITUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)XKEHUE
3aKOHA W TIPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U IMO3HABATEIBHBIX 3a7]a4, BHITIOJHCHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM )XKM3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSMHU, KYJIbTYPHBIMU IIEHHOCTAMHU U
COLIMAJIBHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B MPOLECCE COBMECTHOIO BBIIOJIHEHUS
y4eOHbIX, TO3HABaTENbHBIX M MCCIEIOBATEIbCKUX 3a/ad, YBaXKUTEIHHOTO
OTHOIIEHUS] K MHEHHUIO ONIOHEHTOB IMpU OOCYXIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKAHUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOU IrPaKIaHCKOMN UJIEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IEPE]
Ponunoii, ropmoctu 3a CcBOM Kpau, cBOO PoauHy, CBOM SI3BIK U KYJbTYPY,
IPOIIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIECHUE K IIPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
JNOCTVKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BuTHE OWOJOTHMH, TMOHUMAaHUS 3HAUYEHHUA OWUOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>kKeHHMIO W 3ammre OTteuecTtsa,
OTBETCTBEHHOCTH 32 €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJla B IOCTPOCHUE YCTOWYUBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIIAM, CO3JaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOrO H
TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, TPYyAa, OOIIECTBEHHBIX OTHOIICHU;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS KUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
MIPOSIBIISITh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbI 310POBbS U
IMOIMOHATBLHOIO 0JIArONOJyYHs:

NOHMMAHWE U peanu3alus 3J0pOBOr0 M 0Oe30MacHOro o0pasza KHU3HU
(310poBO€  MHUTaHWE, COOJIOJEHUWE TUTMEHUYECKUX TpPaBWI U HOPM,
cOaaHCUPOBAHHBIM PEXUM 3aHATAA M OTAbIXa, peryisipHas ¢dusnyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOIICHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXUUYECKOMY 37I0POBbIO;

NMOHUMAHHUE IIEHHOCTHM TMPaBWI HWHIAUBUAYAIBHOTO M  KOJJICKTHBHOTO
0€301acCHOTr0 MOBEACHUS B CUTYAIIMIX, YTPOXKAIOIIUX 3/0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (YMOTpeOiIeHuUs
AJIKOTOJIsI, HAPKOTUKOB, KypEHUS );

6) Tpy10BOT0 BOCIIMTAHMS

TOTOBHOCTH K TPY/ly, OCO3HAHUE IICHHOCTH MacTepCTBa, TPY10t00u¢e;

TOTOBHOCTh K AaKTHUBHOW JIESITEIBHOCTH TEXHOJOTMYECKOW W COIUAIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIIHLHO
BBITIOJIHSITh TAKYIO €S TEILHOCTD;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymed mnpodeccnn U PeaTM30BLIBATH
cOOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHWIO M CaMOOOPa30BaHHMIO Ha
MPOTSXKEHU U BCEU )KU3HU;

7) 3K0JIOrH4e€CKOr0 BOCIIMTAHMS

HKOJIOTHYECKHU IIEIeCO00pa3HOe OTHOIIEHHWE K TMPUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYpbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKHM WX BO3MOXHBIX MOCIEACTBUI AJIs
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJI00ANBHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HAHUS M YMEHHSI TIpU pELIEHUH NPOOJEM, CBSI3aHHBIX C pPalMOHAIBHBIM
MPUPOJIONONIB30BAHMEM  (COONIOJICHHE  MpaBWJ  MOBEAEHUA B  IPUPOJE,
HaINpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUA B HKOCHUCTEMaX, OXpaHy BHUOB,
aKocHucTeM, Orochepsl);

AKTUBHOE HENPUSTHE JICMCTBUW, NPUHOCAIIMX BpPEd  OKPYKAIOIIEH
MIPUPOJIHON cpejle, YMEHUE MPOTHO3UPOBATh HEOIAroNnpUATHBIE KOJIOTHYECKHUE
MOCJIEACTBUS NMPEANPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUE PA3BUTOTO DKOJOTHYECCKOTO MBIIUICHHSI, SKOJIOTHICCKON KYJIbTYPHI,
OTIbITa JeSATENHHOCTH DKOJIOTUIECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAILHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYCCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKHW M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TIOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHSI MKy JIFOJBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKd, OCO3HaHUsA ¢ poju B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
NpeJICTaBlIeHUsT 00 OKpY)KAroIIeM MHpE KaK O CAMHCTBE NMPHUPOIBI, YEIOBCKA M
oOmiecTBa, B IO3HAHMHM TPHPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH TPOoOJIeM
COXpaHCHUS IPUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU JIJII COBPEMCHHOW ITMBUJIN3AIINH:
oOecIieueHUsT HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JIaHHE TEPCIICKTUBHBIX
OMOTEXHOJIOTUM, CIMOCOOHBIX  peIIaTh  PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJIOBEUYECTBA, TTOUCKA MyTel BBIXOJAa U3 II00ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi  Mmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAIMOHATBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUHM OWOJOTMYECKUX 3HAHUW B HEIIX
MOBBIIIIEHUSI  OOIIEH KyJNbTypbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PyHKIIMOHAIBHOM IPaMOTHOCTH OOydYaroniuxcs, hopMupyeMoi
IpU U3y4YeHUU OMOJIOTUH;

MOHMMAaHHUE CYIIHOCTU METOJIOB MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJIb30BaTh IMOJTy4YaeMble 3HAHHS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM M3MECHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOYEHHUS Ha OCHOBE HAy4HBIX (DAKTOB
UMEIOIIUXCS JAHHBIX C IEJIBIO MOTYUYEHHUs TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONIh30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHus MpooOJieM B peabHBIX )KH3HEHHBIX CUTYaIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOW MESTEIHHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOCKTHYIO M MCCIIEIOBATEIIBCKYIO ACATEIHHOCTh HHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CHOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30oBaHUIO0, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUU 1O OWOJIOTHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yiabTaThl OCBOCHUSI y4eOHOro mnpeaMera «buomorus»
BKJIIOYAIOT: 3HA4YUMble [ (OPMUPOBAHUS MHUPOBO33PEHUSI OO0yUaIOIMIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHbIC) OOIeHAYyUYHbIE MOHATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHUHBI MHUpa U CHEUUPUKY METOJ0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTrus, SBIICHHE, MPOIIECC,
cCUCTEeMa, HayuyHbIH (paKT, MPUHLUIM, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UcclieloBaHue,  HaOJOJIeHHe,  HM3MEpeHHe,  OSKCIepPUMEHT W Jpyrue);
yHUBEpCAJIbHbIE y4yeOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATUBHBIE,
PETYJISTUBHBIE), oOecreynBaroIme dbopmupoBaHue (GyHKIHOHATBHOM
IPaMOTHOCTH M  COLIMAJIBHOM KOMIIETEHIIMH OOYy4YarolMXCs; CIHOCOOHOCTh
oOyuarommxcs UCIIOJIb30BaTh OCBOCHHbIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHYECKHE 3HAHUS M  YHHBEpCalbHble ydeOHbIE JEHUCTBUS B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OWOJIOTMM Ha YpPOBHE CpeaHEro oOIIero
oOpa3zoBanusa y oOyuyatomierocs OyayT cGhOpPMHpPOBAaHBI TO3HABATEIbHBIC
yHUBEpCaJbHbIEC YUCOHBIC ICHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC yUeOHbIE
NENUCTBHS, PETYJISTUBHBIC YHHUBEpCaJIbHbIE Y4YeOHBIC JCHCTBUS, COBMECTHAsI
JIeSITEIbHOCTD.

MeranpenMeTHble pe3yJbTaThl OCBOSCHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs JIOJKHBI OTPaXKaTh:

OBaanenue YHUBEPCAJIbHBIMHA Y4eOHBIMH NMo3HABATEJbHLIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYecKHe AeiCTBUS:

CaMOCTOSITEIbHO  (OPMYNIHpPOBaTH M aKTyaJlU3UpPOBaTh  MpoOJIeMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHWM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(aHayIM3a, CMHTE3a, CPaBHEHHUS, KJlacCH(pUKAIIUU, 0000IIEeHMS ), PaCKPhIBATh CMBICI
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTAHABINBATH
CBSI3M C APYTUMU TOHATHUSIMH);

ONpeAesaTh LENH JEATEeIbHOCTH, 3ajlaBas IapamMeTpbl M KPUTEPUH HX
JIOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThl ICATEIBHOCTH C TMTOCTABICHHBIMHU IIEISIMU;

UCITOJIH30BaTh OMOJIOTHYECKHAE MMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUUN
YKWBOW MIPUPOJIBIL,

CTPOUTh JIOTMYECKHE pacCyXkJeHUs (MHAYKTUBHBIC, JEIyKTHUBHBIC, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH MU TPOTHBOPEYHS B paccMaTpPHUBAEMBIX
SIBJICHUSIX, (POPMYIUPOBATH BBIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSATH CXEMHO-MO/ICIHLHEIC cpelcTBa TS MIpEeJICTaBICHUS
CYIIECTBEHHBIX CBS3€M U OTHOIIECHUM B M3y4aeMbIX OHMOJOTMYECKUX OOBEKTaX, a



TakKe  MPOTHBOPEYMH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX NUCTOYHUKAX;

pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBI C y4ETOM aHaln3a UMEIONUXCS
MaTepHATbHBIX ¥ HEMAaTepUaTbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OLICHUBATh PUCKH TTOCJICACTBUH JACSITCIBHOCTH;

KOOPJIWHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX  pPeajbHOTO,
BUPTYaJILHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 6a3oBbIe HCCIeA0BaATEIbLCKUE IeHCTBUS:

BJIQJICTh HABBIKAMHU YYCOHO-MCCIICIOBATEIbCKOW M TPOCKTHON JICSITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jieM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOUCKY METOJIOB PEIICHUS MPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJIBI JICATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETalliH, NPeoOpa30BaHUI0 W IMPUMCHCHHUIO B YYCOHBIX
CUTYaIUsX, B TOM YHCJIC TIPHU CO3/IaHUN YY€OHBIX U COITUATBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIH THI MBIIUICHHS, BIaJICTh HAYYHOW TCPMHUHOJIOTHECH,
KITFOYEeBBIMU TIOHATHSMHU U METOaMH;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJayd B 0O0pa30BaTEIbHOU
TESTELHOCTH Y )KU3HCHHBIX CUTYAIIHAX;

BBISIBIIATh IPUYMHHO-CIICJACTBEHHBIC CBS3W W aKTyallMU3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ pEIICHHs, HAXOIWUTh apryMEHTHI IS JTOKa3aTebCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTCPUH PEIICHUS;

aHAIM3UPOBATh IOJYYCHHBIC B XOJC peHICHHS 3a7add  pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JIOCTOBEPHOCTH, MPOTHO3MPOBATH N3MCHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JIEHUCTBUS B TPO(PECCHOHATIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUYECKYIO OO0JacTH
KU3HEEATEITHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTh OpPUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX WH(POpMAINH (TEKCTE YIeOHOTO
MocoOus, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTEepHETE), aHAIM3UPOBATH



MH(pOpMAIINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTHYECKU OIICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMyIHpOBaTh 3alPOCHl U MPUMEHSTh PA3IUYHBIE METOJbI MPHU MOUCKE U
otOope Ouonornueckoit uHGOpMaIUU, HEOOXOIUMOU JJIsi BHITIOJHEHUS YUYEeOHBIX
3azay;

NpHOOPETaTh ONBIT HCIIOIB30BAHUS WH(POPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPILICHCTBOBATH KYJIbTYPY aKTUBHOT'O UCIIOIL30BAHUS PA3TUUYHBIX
MOMCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  TIpEACTaBICHUS
Oouosiorndeckoit nHGopmaruu (Cxemsbl, rpaduKku, TUarpaMMbl, TaOIHUIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4yeCTBE CpEJACTBA Mpu paboTe ¢
Ouosiorndueckor uHGOpMaALME: TPUMEHATh XUMHUYECKHEe, (U3NYECKUEe W
MaTeMaTHYeCKHUe 3HAKHM M CHUMBOJIBI, (OPMYJIbI, ab0peBUaTypy, HOMEHKIATYPY,
UCIIONIB30BaTh U NIPeoOpa3oBBIBATH  3HAKOBO-CMMBOJIMUECKHE  CPENICTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMH  pACTO3HABaHUS U 3alUThl  WH(OpMAaINH,
UH(GOPMAIIMOHHON 6€30MaCHOCTH JIUYHOCTH.

OgBiaeHue YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMM

1) oOmenme:

OCYUIECTBIISITh KOMMYHHUKAIIUK BO BCeX cdepax KU3HHU, AKTUBHO Y4aCTBOBATH
B JIMAJIOT€ WJIM TUCKYCCHUU MO CYIIECTBY OOCYyXIaeMol Tembl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3UIUN JAPYTHX YYACTHUKOB
Jaiora Uin JUCKYCCHUM);

pacmo3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSITYaTh KOH(DIUKTHI U BECTU NIEPETOBOPHI;

BJIQJICTh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS JIPYTUX JIOCH, MPOSIBISTh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOppeKTHOU hopme GOopMyIHpOBaTh CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHAas AesSITeJIbHOCTD:

MOHUMATh W HCIIOH30BaTh MPEUMYIECTBA KOMAaHIHON W HWHIWBHIYyaTbHOU
paboThI IpH peNIeHUH OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aUMOCHCTBUS TP PEUICHUU YU4eOHOU 3a1a4u;

BBIOMpATh TEMAaTUKy M METOJBI COBMECTHBIX JEUCTBUN C Y4YETOM OOMIUX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 YJ€HA KOJJIEKTUBA;



NpUHUMATh EJIM COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABIATH IUIAH JEHCTBUM,
pacupenensaTh poid C YYETOM MHEHUH YYaCTHUKOB, OOCYXJAaTh pPE3yJIbTaThbl
COBMECTHOM padoThI;

OLICHUMBATh KauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIBI B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHHWBATh HWJIEM C MO3UIMU HOBU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh TMO3UTUBHOE CTPATETMUYECKOE TOBEJAEHUE B PA3IUYHBIX
CUTYaIUsX, TPOSIBISITh TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHHe YHUBEPCAJIbHBIMU PEryJATUBHBIMHY 1€ HCTBUAMU:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHMUS JUIsl BBISBJICHUS MpoOJieM M UX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYaIUsX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN I1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JEMCTBHUSIX M IMOCTYIKAax MO OTHOUICHHWIO K WBOUW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3J0POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATENIbHYIO NI€SITENBHOCTh, BBISBIATH
npo0JIeMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaLUIX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH pPEIIeHUs TNpodsieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU];

J1aBaTh OLICHKY HOBBIM CUTYaLlHUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a peLICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO IIMPOKOH SPYIUIINH B
pa3HbIX 00JIaCTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyalMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSAM;

BJIQJICTh ~ HABBIKAMU  TO3HABATEIBHOM  PEQIIEKCHH  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEHUCTBUA M MBICIUTENBHBIX IPOLECCOB, HX PE3YyJbTAaTOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI peIeKCUU ISl OIEHKUA CHUTYyalldd, BHIOOpA
BEPHOTO PELICHUS;

YMETh OLICHUBaTh PUCKHM M CBOEBPEMEHHO NPUHUMATH PEIIEHUA M0 HUX
CHIDKECHUIO;



[IPUHUMATh MOTHBBI M AapryMEHTHl JAPYTMX I[PH AHAIN3E PE3YIbTAaTOB
NEATEIbHOCTH;

3) npuHsATHE ce0s U APYIUX:

MPUHUMATh Ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHThl JAPYTMX IpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yabTaThl OCBOEHHUS COJIEpXKAHUS Y4YeOHOTO TMpeaMera
«buonorus» Ha yriIyOnE€HHOM YpOBHE OpPHUEHTHPOBAHBI Ha obOecrieueHue
npodunbHoro  oOydeHus  oOyuvarommxcs  Ouomorud. OHM — BKIIIOYAIOT:
crienuduyeckue i OMOJOTHH HAyYHbIC 3HAHMS, YMEHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHUI0, UHTEPIIPETALIMK U MPEOOPa30BAHUIO 3HAHUM, BHUJIBI JACATEILHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUHN M MX MPUMEHEHUIO B PA3IMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalnusx. [IpenMeTHbie pe3ysbTaThl MPEJACTABICHBI IO
rojiaMm U3y4eHusl.

[IpenmeTHble pe3ysbTaThl OCBOEHUs ydyeOHoro mnpenmera «buonorus» B 10
KJlacce NOJKHBI OTPAXkKaTh:

c(hOpMUPOBAHHOCTh 3HAHWW O MECT€ U POJU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (JOpPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B
NO3HAHWUU  3aKOHOB MPHUPOABI W  PEHIeHWH TpoOJIeM  palMOHAILHOTO
IPUPOJIOTIONIB30BAHUS, O BKIIAJE POCCUMCKUX M 3apyOEKHBIX YUYEHBIX B Pa3BHUTHE
OHoJIOrHny;

BIAJICHUE CHCTEMOH  OHOJIOTMYECKMX 3HAHHWM, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIArarone OHOIOTMYECKUEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
opraHusM, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSIHS, CaMOBOCIPOU3BEACHHE,
HACJIEJCTBEHHOCTh, U3MEHUYMBOCTb, POCT U pa3BUTHE), OMOJOTMYECKUE TEOPUH
(knetounas teopust T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMOCOMHas TeOpHUs
HacneAacTBeHHocTn T. Moprana), yuyenus (H. W. BaBunoBa — o0 uUeHTpax
MHOTOOOpa3uss W  TMPOWCXOXKICHHUS  KYyJIbTYpHBIX  pPAcTEHHI),  3aKOHBI
(emnHOOOpa3us MOTOMKOB TIEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
He3aBUCHUMOro HacienoBanusi [.  MeHaens, TOMOJOTHYECKUX PSJIOB B
HACJIEICTBEHHOMN U3MEHYUBOCTH H. . Basunoga), IIPUHLATIB
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYYHOIO TMO3HAHUSI, HUCIOIb3YEMBIX B
OMOJIOTMYECKUX UCCJIEAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHHE BBIICTSATh CYIIECTBEHHbIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
SYKapuOT, OJHOKJIETOYHBIX M MHOTOKJETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHU, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAacCTEHUI, JXUBOTHBIX, YEJOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
NPOTEKAIONINX B OpraHU3MaxX pPaCTeHHH, )KUBOTHBIX W UYEJIOBEKa, OMOIOTHYECKUX
npoueccoB: oOMeHa BelecTB (MeTadoIn3M), MPeBpalIeHUs] YHEPTUHU, OPOKEHHUS,
aBTOTPO(HOTO U reTepoTPOPHOro TUMOB MUTAHUA, (OTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMeToreHe3a, SMOpHUOTreHe3a, MOoCTIMOPHUOHATILHOTO pPa3BUTHS,
pa3MHOXEHUS,  WHIUBUAYATbHOTO  pa3BUTHS  OpraHm3mMa  (OHTOTEHE3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3HCa, NCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEXIy OpraHOMIAMH KIETKH U HX
(GYHKIHMSIMH, CTPOSCHHEM KIIETOK pa3HBIX TKaHeW W MX (QYHKIUSIMH, MEXKIY
OpraHaMd W CHCTEMaM{ OpraHOB y pAacTeHHH, >KMBOTHBIX M YEJIOBEKa U UX
(GYHKIHSIMHA, MEXKIYy CHCTEMaMH OpPraHOB W WX (PYHKIHSIMH, MEXIY dTalaMu
oOMeHa BelIeCTB, dTallaMU KJIETOYHOTO IIMKJIA W )KU3HEHHBIX IIUKIIOB OPTraHU3MOB,
dTamaMu SMOPUOHATBLHOTO Pa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamu cpeapl OOUTaAHUS;

YMEHHE BBISIBIIATH OTIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOUIUE APIYMEHTBI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY Ul JOKa3aTeJIbCTBA POJICTBA OPraHU3MOB pPa3HbIX
CUCTEMaTUYECKUX TPy,

YMEHHE peliaTb OMOJOrnYeCKUe 3a]]aui, BbISBIISITh IPUYMHHO-CIIE/ICTBEHHBIE
CBSI3U MEX/1y UCCIIElyeMbIMU ONOJIOTHYECKUMU MPOLIECCAMU U SIBICHUSMHU, J1€1aTh
BBIBOJIbl U IIPOTHO3bI HA OCHOBAHUU MOJYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINOJIHATH JIaDOpAaTOpPHBIE M MPAaKTUYECKHE paboOThl, COONIONATh
npaBuia Ipu padbore ¢ yueOHBIM H J1a0OpaTOPHBIM 000PYyI0BaHUEM;

YMEHHUE BBIIBUIAaTh TUIOTE3bl, MPOBEPATH HUX HKCHEPUMEHTATbHBIMU
cpeacTBamu, (GopMyIupys Leidb HCCIEAOBaHUs, aHAJIM3UPOBATh IOJYyUYEHHBIC
pe3yNbTaThl U 1€JaTh BHIBObI;

YMEHHE Yy4yacTBOBAaTh B yu€OHO-HCCIIEOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJTUIIMHE, NMPOBOAMMON Ha 0a3e MIKOJbHBIX HAay4HBIX OOILECTB, U
nyOJIMYHO  TPEACTABIATH  MOJYYCHHBIE  pe3ylbTaThl HAa  YYEHHYECKHUX

KOH(EepeHIHsX;
YMEHHUE OIICHWBATh OSTUYECKHWE AaCMEKTHl COBPEMEHHBIX HCCIEIOBAHUN B
obmacth  OMONOTMM W MEIUIUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE

OIUIOJOTBOPEHHUE, HAIPABICHHOE W3MEHEHHE T'€HOMa M CO3JaHHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHUE OCYILIECTBIATh OCO3HAHHBIA BBIOOp Oyaymieidl npodeccuoHanbHOU
NEATeNIbHOCTU B 00JlacTh OMOJOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO03ICTBA, MUIEBOM MPOMBIILICHHOCTU, YTIyOJISITh MO3HABATEIbHBIM
MHTEpPEC, HAIIPaBJICHHBI HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIECH Mpodeccuu u
IPOJIOJDKEHUE  OMOJIOTMYECKOrOo  00pa3oBaHUsl B OpPraHU3alMsIX CPEIHETo
podeCcCUOHATBFHOIO U BBICIIETO 00pa30BaHUs.

[IpeameTrHbie pe3yabTaThl OCBOCHUSI yueOHOoro mpenmetra «buonorus» B 11
KJlacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OWOJOTHU B CHCTEME
€CTEeCTBCHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MUpa, B TO3HAHUMU 3aKOHOB TPHUPOJLI U PEHICHUU HKOJIOTUUYECKUX
npoOjieM 4YeJOBeUeCTBa, a TakXe B PEHIEHWH BOMPOCOB PallMOHATBHOTO
IPUPOJIOTIONIH30BaHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K TPUPOJIE,
00I1IeCTBY, YEJIOBEKY, O BKJIAJI€ POCCUMCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OUOJIOTHY;

yMEHUE BJIAJIETh CHUCTEMOW OHWOJIOTMYECKHX 3HAHUH, KOTOpas BKJIIOYACT
OTpeNieSieHUs] W TIOHUMAaHHWE CYIIHOCTH OCHOBOIOJIATAOIIMX OHOJOTHUUECKUX
TEPMUHOB M TOHATUN (BUJ, JKOcHCTeMa, Ouocdepa), OMOJIOrHMUECKHE TEOPHUH
(oBomtoumonHast Teopus Y. JlapBuHa, CHHTETHYECKasi TEOPHUS BOJIIOIUHU), YUCHUS
(A. H. CeBepiioBa — 0 myTsx W HampaBieHusx 3Bomonnu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTH4eckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apojsimieBoro cxojacrsa K. M. boapa), mnpaBuna (munumyma 1O. JIuOuxa,
AKOJIOTUYECKON MHUpaMUIbl SHEpPruM), rumore3bl (runore3a «vupa PHK» V.
I'unbepra);

YMEHHUE  BJIAQJETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO0  IIO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTHYECKUX MCCIIEIOBAHUSIX )KUBBIX 00BEKTOB M IKOCUCTEM
(omucanue, M3MepeHue, HabIo/IeHne, IKCIIEPUMEHT), CIIOCOOaMU BBISIBICHUSA U
OLICHKH aHTPOIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHUE BBIJCIATh CYIIECTBCHHBIC TPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
9KOCHCTEM U Omocdepsl, CTAOMIM3UPYIOIIETO, IBIXKYIIETO W Pa3phIBAIOIICTO
€CTECTBEHHOT O otOopa, aJJIONATPUIECKOTO u CUMITATPUYECKOT O
BUI000pa30BaHUs, BIMSHUS JIBIKYIIMX CHJI ABOJIFOIIMU HAa T€HO(OH MOMYJISIINH,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOWTaHWs, YepeOBaHMs HAIPABICHHM
ABOJIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA YIHEPTUH B IKOCUCTEMAX;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXKIY MPOLECCAaMH SBOJIOLNH,
JNBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX JKOCHUCTEM U
MPUCTIOCOOICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIBJISATH  OTJIMUUTENbHBbIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHUJIOB K Cpele OOMTaHMs, a0MOTHMUYECKUX M OHOTHYECKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEHU MECTHOCTH;

YMEHHE UCIOIb30BaTh COOTBETCTBYIOUIUE AaApPTYMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTUIO U CHUMBOJHKY JUIS JOKa3aTeNbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBSI3M OPTaHU3MOB U Cpebl OOUTaHUs, CIUHCTBA
YEeIIOBEUECKNX pac, HEOOXOMUMOCTH COXpaHEHHsT MHOT000pas3wsi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPUPOJIBI M YEIIOBEUYECTBA;

YMEHHUE pelIaTh OMOJIOTHIECKUE 3a/1a9H, BBISBIISATD MPUINHHO-CIICICTBEHHBIE
CBSI3M MEX/Ty UCCIIEyeMbIMU ONOIOTUYECKUMU TPOIIECCAMU U SIBIICHUSIMHU, JIE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH ITOJTYYCHHBIX PE3YIIhbTaTOB;

YMEHHE BBINIOJHATH JIA0OpaTOpPHBIE M TPAKTHYECKHE padOThI, COONIONATH
npaBWiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PY10BAHUEM;

YMEHHUE BBIJBUTATh THUIIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATHLHBIMU
cpencTBamu, (GOpMYyIUpPYs Iedb HCCIEAOBAaHUs, aHAIM3UPOBATH MOJTyUYECHHBIC
PE3yNbTaTHl U JCNIaTh BEIBOBL;

yMEHHUE YYacTBOBAaTh B Y4e€OHO-HCCIEI0BATEIbCKON paboTe Mo OHOJIoTHH,
9KOJIOTUM W MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJUYHO  TPEJCTaBIATh  IOJYYCHHBIC  pe3yJbTaThl HAa  YYCHHUYCCKHUX
KOH(EepeHITUX;

yMEHHUE OIEHUBATH TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIHEACTBUSX M CIOCO0aX MperIoTBpaIlleHUs
r1o0aabHBIX M3MEHEHUH B Ouocdepe;

yMEHHUE OCYIIECTBISATh OCO3HAHHBIM BbIOOp Oynaymieil mpodeccruoHaabHOM
JESTEIHHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIIJIEHHOCTH, YTAyONsTh TMO3HABaTEIbHBIM WHTEPEC, HANPABICHHBIA Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJIOJDKCHHE
OMOJOTUYECKOTO 00pa30oBaHUsl B OpPraHU3AIUsAX CPEAHETO MPOPECCHOHAIBHOTO H
BBICIIIETO 00pa30BaHUA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 buonorus xak Hayka 1
2 JKuBbl€ CHCTEMBI M X U3yUYEHUE
3 buonorus knetku 0.5
4 XHUMHU4YECKasi OpraHu3alys KIeTKN 10
5 Crtpoenue u GyHKIIHH KICTKH 8 2
6 OOMeH BellecTB U MpeBpallleHue SHEPTUN B 9 |
KJIETKE
7 HacnencrBennas nungopmanus u 9 0.5
peanu3zanus eé B KIETKe ’
JKW3HEHHBIN UMK KIETKA 6 1
Crtpoenue u GyHKIIMH OPTaHU3MOB 17 1.5
10 PazmHOXeHUE 1 pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTnka — HayKa O HACIEACTBEHHOCTH U ) 0.5
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 I'enernka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorus 1 CHHTETHYECKass OMOJIOTHUS 4
17 PeszepBHOoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102

13




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
| 3aporkJIeHUE U pa3BUTHE IBOJIOLMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
2 MukposBonronus U €€ pe3yiabTaTsl 14 2
3 Makpo3BoJIIOIUS U €€ PE3YIbTAThI 6
4 [IpoucxoxaeHue U pa3BUTHE KU3HU Ha 15 L5
3emie
5 [IpoucxoxaeHre yeaoBeKa — aHTPOIOT€HES 10 1
DKOJIOTHS] — HayKa O B3aUMOOTHOILICHUSIX
6 OPraHU3MOB M HAJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpeaou
Opranu3Mebl ¥ cpesia OOUTaHUS 1.5
DKOJIOTHS BUJIOB U MOIYJIALIMI 0.5
9 DKOJI0THUsl COOOIIECTB. DKOJIOTHUECKUE 12 0.5
CUCTEMBI
10 buocdepa — rimobanbHas 3KOCHCTEMA
11 YenoBek U OKpy:Karolas cpena
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaundyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

BI/IOJ’IOFI/IfI KaK KOMIIJICKCHasA HaYKa " KakK
4aCTh COBPEMEHHOT'O OOIIECTBA

JKuBrle cucTeMBbI U UX CBOMCTBA

ypOBHeBaSI opraHu3zanys )XHUBBIX CUCTEM

WcTtopust OTKPBITHS U U3YUYCHUS KIETKHU.
Knerounas Teopus

MeTo b1 MONEKYISIPHON U KIIETOYHOU
ounonorun. [IpakTrdeckas padora
«M3y4yeHne MeToI0B KIETOYHON OUOJIOTHH
(xpomatorpadus, anexrpodopes,
muddepeHnnanbHOe EHTPUPYTHPOBAHUE,
[T1IP)»

0.5

XUMHUYECKUH COCTaB KIIETKU

MI/IHepaJ'ILHLIC BCIICCTBA KIICTKHU, UX
Oouoaoruyeckas POJib

Opl"aHI/ILIeCKI/Ie BCIICCTBA KIICTKH — OCIIKH.

JlaGoparopHas pabota «OOHapyxeHue
0€JIKOB C TOMOIIBIO0 KAUeCTBEHHBIX
peaxkuuin»

0.5

CaoiicTBa, K1accupuKkanys v GyHKIUN
0enkoB




OpraHqucm/Ie BCIICCTBA KIICTKH —

10
YTJIEBOJIbI

1 Oprannydeckue BenecTBa KIeTKH —

JIUTIAJTBI
Hyxneunossie kucnorsl. JJHK u PHK.

12 Jlabopatopnas pabora «lVccnenoBanue 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB)

13 Crpoenue u ¢pyakun ATO. [Ipyrue
nykieosunrpudocpatel (HTD)

14 CexsenupoBanue JJHK. Metomabl
T€HOMUKH, TPAHCKPUTITOMUKH, IPOTECOMUKH

15 MeToapl CTPYKTYpPHOUH OHOJIOTHH

16 Tunsl knetok. [IpokapuoTuueckas KieTka
CtpoeHne 3yKapuOTHYECKOU KIIETKH.

17 [IpakTuueckas padota «M3ydyeHne cBOMCTB 0.5
KJIETOYHOM MeMOpaHbI»

18 [ToBepXHOCTHBIN anmnapaT KJIETK!

OnHoMeMOpaHHbIE OPraHOU Bl KIIETKH.

19 [IpakTuueckas pabota «3ydyenue 0.5
JBUKEHHUSI LIUTOIJIA3MbI B PACTUTEIIbHBIX
KJIETKaX»

[TonyaBTOHOMHBIE OpPraHOU/IbI KJIETKHU:

20 MUTOXOHAPUH, macTuabl. JlaboparopHas 0.5
pabota «HMccnenoBanue mia3Monn3a u '
JIETIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)»

21 HemeMmOpanHbie OpraHou/ bl KIETKU

22 Crpoenue u GyHKUIUH s7Ipa




23

CpaBHHTENIbHAS XapaKTEPUCTHKA KIETOK
sykapuot. JlaboparopHas padota
«M3ydyeHue cTpoeHus KJIETOK pa3InyHbIX
OpPTraHHU3MOBY

0.5

24

ACCHUMMIISIINS U TUCCUMUISIIASL — JIBE
CTOpOHBI MeTabom3Ma. Turbr oOMeHa
BemiecTB. JJabopaTopHasi pabora
«M3ydyeHne KaTaaTuTHYeCKONH aKTHBHOCTH
(hepMeHTOB (Ha puMepe aMuiIasbl WK
KaTaJiasbl)»

25

@epMEeHTAaTUBHBIN XapaKTep peakuii
KJIleToyHOro Metabonuima. JlabopaTopHas
pabota «3yuenue hepMEeHTATUBHOTO
paciiernieHus IepOKCUaa BOAOPOIa B
PaCTUTENIBHBIX U )KMBOTHBIX KIJIETKAX)

0.5

26

benku-aktuBaTopbl ¥ OCIKU-UHTUOUTOPDI

27

ABTOTpOGHBII THII OOMEHa BEIIECTB

28

dortocunTes

29

XemocuHTe3. JJabopaTropHas padora
«CpaBHeHHe Mpo1eccoB POTOCHHTE3A U
XEMOCHHTE32

0.5

30

Ana’poOHbIe OpraHn3Mbl. Buasl OposkeHus.
JIaGopartopHas pabota «CpaBHeHHE
MIPOIIECCOB OPOXKEHHUS U JIBIXaHUS

31

AdpoOHbBIE OPraHU3MBbI. JTaIbI
SHEPreTHYeCKOro oOMeHa

32

DHeprusi MEMOpPaHHOT'O TPaIUeHTa
npotoHoB. Cunte3 AT®: pabota




npoToHHOU AT®-cuHTa3bI

33 Peakuuu MatpuuHOro cuHTE3a
34 Tpanckpunuus — matpuunslil cuate3 PHK
35 Tpancusiius u e€ sTanbl
16 KomupoBanue amuHOKHCIIOT. Poib
pubocom B OnocuHTe3€e Oenka
37 Opranu3zanys reHoma y Ipokapuor u
3yKapuoT
18 MonexynspHble MEXaHU3MbI 3KCIIPECCHH
TEHOB Y 3YKapHOT
Bupycbl — HekieTouHble GOpMBbI )KU3HU U
39 obnuraTHbIe Mapa3uThl. [IpakTuyeckas 0.5
pabota «CoziaHue MOJENN BUPYCa»
40 BupycHble 3a001eBaHus YeI0BEKa,
YKUBOTHBIX, PACTCHHI
41 HanorexHonorny B OMOJIOrUY U MEIULINHE
42 JKW3HEHHBIN LUK KIETKA
43 Marpuunsiii cuntes JJHK
Xpomocomsl. JTaboparopHas paboTa
44 «/3yyeHne XxpoMocoM Ha FOTOBBIX 0.5
MUKpOTpernaparax»
45 Jlenenue KJIeTKu — MHUTO3
Tuns! knetok. KapnoknHes U IUTOKNHES.
46 JlaGoparopHas pabota «HaGmroneHue 0.5
MHUTO3a B KJIETKaX KOHYMKA KOPELIKa JIyKa
(Ha rOTOBBIX MUKpOIIpEnapaTax)»
47 Perynsauus »KM3HEHHOTO LIUKJIA KJIETOK




48

Opranusm Kak eIlMHOE LIETI0e

Txanu pacrenuii. Jlaboparopras padora

49 . - 0.5
«M3yueHue TkaHel pacTeHUI»
TkaHu )KMBOTHBIX U YEJIOBEKA.

50 JlabopartopHas pabora «/3ydeHne TkaHeh 0.5
KUBOTHBIX)»
Opransl. CucreMsl opraios. JlaboparopHas

51 pabota «M3yuenne opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoB

53 JIBM>KE€HHE OpPraHu3MOB

54 [Iutanue opraHu3mMoB

55 [IuTanue MO3BOHOYHBIX KUBOTHBIX.
[MumeBapurtenbHas cucTeMa 4eaoBeKa

56 JlpIxaHue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YelioBeKa

58 TpaHcnopT BelEeCTB y OpraHUu3MOB

59 KpoBeHocHast cuctema mo3BOHOUHBIX
KUBOTHBIX U YEIIOBEKa

60 Brinenenue y opranusMoB

61 3amuTa y OpraHu3MoB

62 NMMmyHHas cuctema 4enoBeKa

63 PaznpaxxuMocTh U perymsmus y
OpPraHU3MOB

64 I'yMopanbHas perynsius 1 SHIOKpUHHAs

CHUCTEMA )KMBOTHBIX U YCJIOBCKA




65

®opMbI pa3MHOKEHHUSI OPraHU3MOB

66

[TonoBoe pa3MHOKEHNE

67

Meiios

68

I'amerorenes. OO0pa3zoBaHHe U pa3BUTHE
HOJIOBBIX KJIeToK. JlabopartopHast paborta
«/3y4deHne CTpOCHUS MOJOBBIX KIETOK HA
FOTOBBIX MUKpOIIpEnaparax»

0.5

69

NHnuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOT€HE3

70

3akiiajika OpraHoB U TKaHEW U3
3apO)IBIHIeBI)IX JINCTKOB

71

Poct u pa3BuTHE JKUBOTHBIX.
JlaGopaTopHas paborta «BrisiBieHne
MIPU3HAKOB CXOJICTBA 3aPOIBIIICH
MTO3BOHOYHBIX JKUBOTHBIX)

0.5

72

PazmHoXeHue 1 pa3BUTHE pACTCHUH.
Jlabopatophas padora «CTpoeHue opranoB
Pa3MHOKEHHUSI BBICIIUX PACTCHHI

0.5

73

I/ICTOpI/IH CTAHOBJICHHA U PA3BUTHUA
TCHCTUKH KaK HAayKH

74

OcHOBHBIE TIOHATHS U CUMBOJIbI T€HETUKH.
JlaGopaTopHas pabora «JIlpo3zoduia kak
00BEKT T€HETUYECKUX HUCCIIEIOBAaHHIN)

0.5

75

3aKOHOMEPHOCTH HACJIEI0BAHUSA
pU3HAKOB. MoOHOTHOpHIHOE
ckpemuBanue. [Ipaktuueckas pabora
"H3yueHue pe3yabTaToB MOHOTHOPHUIHOTO
CKpeLIMBaHus y Jpo30¢uist"

0.5




HI/ITOJIOFI/I‘ICCKI/IC OCHOBbI MOHOI‘I/I6pI/II[HOI‘O

76 1
CKpEIIUBaHUS
77 Ananusupytoiiee ckpemuBanue. Hernonnoe )
JTOMUHUPOBaHUE
JuruOpuiHoe CKpeIIBaHue.
73 [Ipaktuueckas padota «13yuenue | 0.5
Pe3yAbTAaTOB JUTHOPUAHOTO CKPEIIUBAHUS ’
y Ap030(HIIBI)
79 [{uTonornyeckre OCHOBBI TUTHOPUTHOTO |
CKpEITUBaHMS
80 CuensieHHOe HaclleI0BaHUE MPU3HAKOB 1
81 XpOMOCOMHasi TEOPHSI HACIECTBEHHOCTH 1
82 I'eneTuka nmona 1
83 T'eHoTHn Kak 1ejI0CTHAS cCUCTEMA 1
24 I'eneTnyeckuii KOHTPOJIb PA3BUTHS |
pacTeHHid, ’KUBOTHBIX U YeJIOBEKa
25 M3MeHYnBOCTb NMpU3HAKOB. Bribl |
W3MEHUYUBOCTH
86 MoaudukanmoHHass K3MEHUYUBOCTh 1
BapuanmoHHslIii psa v BapuauoHHas
kpuBas. JlaboparopHas pabota
%7 «HMccnenoBanue 3aKOHOMEPHOCTEH 1 0.5
MOAU(PUKAITMOHHON U3MEHUYUBOCTH. )
[TocTpoeHnue BapHallMOHHOTO psiAa U
BAPUALIMOHHON KPUBON»
28 ['eHoTHNIMUECKast U3BMEHUYUBOCTb. |
KoMb6uHaTuBHas HI3MEHYUBOCTh
89 MyTannoHHast U3MEHYUBOCTD. 1 0.5




[Ipaktuyeckas padora «MyTaruu y
po30¢WITHl (Ha TOTOBBIX
MUKpOIpenaparax)»

90

3aKOHOMEPHOCTH MYTALIMOHHOIO IIpoIiecca.
OnureHeTHKa U SIUreHOMUKa

91

I'enernka yenoBeka. [IpakTuueckas pabora
«CocTaBlieHHe U aHATTU3 POJIOCTIOBHOI»

0.5

92

MeTto1pl METUIIMHCKON T€HETUKU

93

3HaquI/Ie MeHHHHHCKOﬁ TCHETHUKU B
Hpe)IOTBpaHIeHI/II/I " JICHCHUHU TCHECTUYCCKUX
3a00/I€eBaHNI YEITOBEKA

94

OcCHOBHEBIE TOHATHUA CCJICKIINU.
JlaGopaTtopHas paborta «/3yueHue copToB
KYJIbTYPHBIX PACTCHHUI M IOPOJ] IOMAITHUX
KHUBOTHBIX)»

0.5

95

MeTopl CeNeKIIMOHHON PabOTHI.
JlaGopaTopHas paborta «/3yueHne MeTo10B
CEJICKIIUU PaCTCHUI

0.5

96

JlocTHKEeHUs CeNEeKIIMU PACTEHU 1
KUBOTHBIX. [IpakTHueckas padora
«IIpuBUBKa pacTeHUI»

97

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHUE
TEHETUUYECKUX PECYPCOB

98

buoTtexnonorusa kak HayKa 1 O0Tpacijib
IIpOU3BOJACTBA. HpaKTI/I‘-ICCKaSI pa60Ta
«HSy‘-IeHI/IC 00BEKTOB OMOTEXHOJIOT I

0.5

99

OCHOBHbBIC HANPABJICHUS] CHHTECTUYECKOMN
OHMOJIOTUU




100 XpOMOCOMHas U T€HHAsl HHXEHEPUs

101 Menuuuackue OMOTEXHOJIOTUA

102 PesepsHbiit ypok. IloBTOpeHue,

00001IeHNEe, CHCTEMATH3AINS 3HAHAHI

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

13.5




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpaktiieckite H3y4eHHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThI pecypest
1 OpontonmonHas Teopust Y. Jlapsuna 1
5 JIBr>KyIHe CUIbl ABOJIIOIMA BUAOB 110 Y. 1
JapBuny
3 Bbopnba 3a cymiecTBoBaHUE, €CTECTBEHHBIN i
U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH 1
SBOJIIOLIMU
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOIUS U MAaKPOIBOJIOLIUS
6 [Momynsius — sneMeHTapHasi eAMHULIA 1
HBOJIIOLIMU
3aKOH TeHeTHYeCKOoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 0.5
pabota «BplisiBIeHUE U3MEHYUBOCTH Y '
0co0eii 0THOTO BUa»
8 DOnemeHTapHbIe (PAKTOPHI IBOIIOLUN 1
9 D¢ ekt ocHoBarens. Dpdext 1
OyTBLTOYHOTO TOPIIBIIIKA
10 Murpauyu. M3omaumu nomyJisui: 1
reorpaduueckas, Ouonoruueckas
1 EctecTBeHHbII 0TOOp — HaIpaBIAIOMINN 1

(baxTOp BOIIOLUU




12

[TosoBoit 0TOOP

13

[TpucnocoOaeHHOCTh OPraHU3MOB KaK
pe3ysbTaT MUKPOIBOJIOIHH.
JlabopartopHas pabora «3ydenue
apoMop(}030B U UANOATANITAIIUHN Y
pacTeHUH U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocodaeHnil y OpraHn3MoB:

Mopdoiorudeckue, Gu3noIoruiecKue,
OMOXUMHYECKHE, IOBEIEHUYECKHUE.
Jlabopatopnas padota «IIpucnocobienns
OpPraHru3MOB U UX OTHOCHUTECIJIbHAA
11eTIECO00Pa3HOCTHY

0.5

15

Bun, ero kpurepun u cTpyKTypa.
JlabGopaTtopHas pabora «CpaBHEHHE BUOB
0 MOP(OJIOTUIECKOMY KPHTEPHIOY»

0.5

16

CrpykTypa Buaa

17

Bunoo6pazoBanue kak pe3ynbTar
MHUKPO3BOJIOLUU

18

CBs3b MHKPO3BOJIOIHUHU U SITUACMHUOJIOI N

19

MaKpOBBOJ'IIOI_[I/ISI. ITaneoHToOMOrNUECKHE
MCTOAbI U3YUCHHS 3BOJIFOINUN

20

EI/IOFGOFpa(bI/I‘-ICCKI/IC MCTOAbI U3Yy4YCHUA
OBOJJIOIINH

21

3M6pI/IOJ'IOFI/ILICCKI/IC 1 CPAaBHUTCIIbBHO-
MOp(I)OJ'IOFI/ILIeCKI/IC MCTOAbI U3YYCHUA
OBOJJIOIINHA

22

MOHGKYHHPHO-I‘eHeTI/I‘-IeCKI/Ie,
OMOXMMHUYECKHE U MAaTEMaTHUECKUE




MCTOABI U3YUYCHHA 3BOJIIOIUN

23 OO61re 3aKOHOMEPHOCTH SBOJIOLUH
24 AnantuBHas paguauus. HepaBHoMepHOCTB
TEMIIOB 3BOJIIOLUU
’5 HayuHble runoressl IpOUCX0XKACHUS
KU3HU Ha 3emiie
2% JloHayuHbIe NpeACTaBIEHUS O 3apOKICHUH
KU3ZHU
27 OcHOBHBIE ATanbl HEOPraHUYECKON
IBOJIIOLIMU
28 ['unote3bl 3apoKaACHUS KUZHU
Hctopus 3emiu 1 METOBI €€ N3yUYEHUS.
29 JlabGopatopHas paborta «3yuenue u 0.5
OIMCaHNE UCKOMAeMbIX OCTAaTKOB JIPEBHUX
OpPraHU3MOB»
30 HauanbHeie 3Tanbsl opraHun4ecKkoin
9BOJIIOLIMU
31 DBOJIIOLIMS PYKApUOT
OcCHOBHBIE ATaIIbI BOJIOIUU
1 pacturensHOro mupa. [Ipaktudeckas 0.5
pabota «M3yyenue ocooeHHOCTEH '
CTPOCHHS paCTEHUI Pa3HBIX OTIICIOB)»
1 OcHOBHBIE ATaIbI 3BOJIOLUH )KUBOTHOT'O
MHUpa
OBomronus )KUBOTHBIX. [IpakTnueckas
34 pabota «3yuenne ocoOeHHOCTEH 0.5
CTPOEHMS TTO3BOHOYHBIX KUBOTHBIX»
35 Pa3BuTHe )xn3HM Ha 3eMIe 110 3paM U




nepuojam

MaccoBsie BbIMUPAHUA — DKOJOT'MYCCKUC

36 KPHU3HCHI IPOILIIOTO

37 CoBpeMeHHbIN 3KOJOTUYECKUI KPU3HUC, ET0
0COOEHHOCTH

18 CoBpemeHHasl cucTeMa OpraHuyecKoro
Mupa

39 OCHOBHBIE CUCTEMAaTUYECKHE TPYIIIIBI
OpraHU3MOB

40 AHTpONOJIOTHS — HayKa O YEJIOBEKe

41 Pa3BuTHe npencraBieHuii o
MIPOUCXOXKICHUH YeJIOBEKa
MecTo 4enoBeka B cUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabora «M3yueHne ocoOeHHOCTEH 0.5
CTPOCHHSI CKEJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBYOKyIlMe CUIIbl aHTPOIIOTeHE3a

44 CooTHolIeHne OMOTOTHYECKUX U
COLIMAJILHBIX (PAKTOPOB B AHTPOIIOT€HE3E

45 OcHOBHBIE CTaIU aHTPOTIOTeHE3a

46 [Taneoreneruka u najseoreHOMHUKa

47 OBOIIOIUS COBPEMEHHOTO YEJIOBEKA
Yenoseueckue pacsl. [IpakTrueckas

48 pabota «M3ydeHne 3K0I0rHuecKix 0.5
aJlanTanui 4eJ0BeKay

49 Me:xncuuIIMHapHble METOIbI

AHTPOITIOJIOTUHN




50

3apoxIeHUE U PA3BUTHUE IKOJIOTUHU

Meronpl 3konorun. JlabopatopHas pabota

51 «3yueHue METoJI0B 3KOJIOrMYECKUX 1 0.5
HCCIIEA0BAHUN

57 3HaueHue 3KOJOTUYECKUX 3HAHUN IS i
YeJioBeKa

53 DKosoruveckue GpakTopsl 1
Abunornyeckue gaxtopsl. CBET Kak

54 skonoruyeckuii paxrop. JlabopaTopHas | 0.5
pabota «BoisiBneHue npucnocobaeHui ’
OpPraHU3MOB K BIIMSIHUIO CBETa»
Abuotuueckue daktopsl. Temmneparypa
KaK AKOJIOTHYECKUH (pakTop.

55 JlabGopatopHas paborta «BrisiBIeHne 1 0.5
IIPUCIIOCOOIEHUH OPraHU3MOB K BIUSTHHIO
TeMIepaTypb»
Abuotnueckue akropsl. BiaaxkHocTh Kak

56 sKoJioruueckuil gpaxrop. JlaboparopHas 1 0.5
paboTa «AHaTOMHUYECKHE OCOOEHHOCTH )
pacTeHuil U3 pa3HbIX MECT OOUTaHUSD»

57 Cpenbl 0OUTaHMS OPraHU3MOB 1

58 buonoruueckue puT™Mbl 1

59 Xuznennsle GopMbI OpraHU3MOB 1

60 buotnueckue hakropsl 1
3HayeHne OMOTUYECKUX B3aUMOJICHCTBUI

61 JUIsl CYILLECTBOBAHMS OPTaHU3MOB B CpEZIEC 1
oOuTaHMs

62 OKOJIOrM4eCKHE XapaKTePUCTUKU 1




MOomyJsinunu

OcHOBHBIC ITOKa3aTSIU MOMMyJIAHU U

63 YUCJICHHOCTD, IJIOTHOCTb, BO3pACTHAS U
IOJIOBAsI CTPYKTYypa
OcHOBHBIE TIOKA3aTEIIN TOIYJISIIIHH:

64 POXK1aeMOCTh, IPUPOCT, TEMI POCTAa,
CMEPTHOCTH, MUTPAIIAN

65 DKojorudeckasi CTpyKTypa MomyJisiuu

66 JInHaMuKa NOMyJIsIUUU U €€ peryJisanms

67 KpuBbIle pocTa YUCIIEHHOCTH TIOYJISITHH.
KpuBbie BEDKUBAHUS
DKoJjoruyeckasi HUIA BUA.

68 Jlabopatopnas padora «IIpucnocobienus 0.5
CEMSIH pacTEeHUH K pacCeIeHUIO»

69 Bup xak cucrema nonyssiui

70 3aKOHOMEPHOCTH MOBEJCHHS U MUTPaLIUi
KUBOTHBIX

71 Coo0111ecTBO OPraHu3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKpbITas cucTeMa

7 KpyroBopoT BeliecTB u MOTOK YHEPTHU B
JKOCHCTEME

74 OcHoBHBIE TTOKa3aTeNN YKOCHCTEMBI

75 DKOJIOTUYECKUE TUPAMUIbI

76 N3menenust cooOIIecTB — CyKIIECCUU

77 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. DKOCHUCTEMBI MOPEH U OKEaHOB

78 [IpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI




TYHJAP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI

20 Ypboakocucremsr. [Ipaktudeckas padorta 0.5
«M3yuenue u onucanue ypO0o3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
9KOCHCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHUN

%) Pa3HbIX TUIIOB HAa CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJISILIMOHHOM U
9KOCHCTEMHOM YPOBHSIX

23 buocdepa — oburernanerapHas 0601049Ka
3emun

84 VYuenue B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHHUS
orochepnt

26 KpyroBopoTsl BeriecTs u
OMOreOXMMHUYECKHUE LIUKIIBI

%7 3onanbHOCTH OuOchepbl. OCHOBHBIE
OMOMBI CyIIIH

88 YcTolunBocTh Onochepsl

89 DKOJIOTHYECKUE KPUZHUCHI U UX IPUUYUHBI

90 BozneiictBue uyenoBeka Ha Ouochepy

91 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
pPaCTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupo/sl

93 OcCHOBHBIE IPUHLIUIIBI YCTOHYUBOTO




Pa3sBUTHUA YCTIOBCUYCCTBA U ITPUPOAbL

PanmonansHO€ IPUPOAOIIOIH30BAHUE U

94 COXPaHEHHE OMOJIOTUIECKOTO 1
pa3zHooOpa3zus 3emiu

95 O6006mmenue o TeMe «KMUKPOIBOIIOIUS U |
€€ pe3ynpTaThI»

96 O600m1eHue o Teme «MaKpOodIBOTIOIUS U |
€€ pe3yapTaThI»

97 O6006menue o Teme «IIpoucxoxaeHue u |
pa3BHUTHE KU3HU HA 3EMIIE»

08 O6006mmenue o Teme «IIpoucxoxaeHue |
YeJIoBeKa — AaHTPOITOTCHE3)

99 O06o01meHne Mo TemMe «IKOJIOTUS — HayKa O 1
B3aMMOOTHOIIIEHUSX OPTaHU3MOBY

100 O6006menue mo Teme «OpraHu3Mbl U cpeia 1
00OUTaHUI

101 0O06001IeHue 110 TeMe «DKOIOrUs BUIOB U 1
TOIYJISALIHI

102 O606menue o teme «buocdepa — 1

riaobanpHast DKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5







MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TpeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUS
OCHOBHOIi 00pa3oBaTe/IbHOM MPOrpaMMbl CpeHero oo1Iero
o0pa3zoBaHus

ChopmupoBaHHOCTh 3HAHUKW O MECTE M POJM OWOJIOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B dhopmMHUpoOBaHUU COBPEMEHHOI
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, B TIO3HAHUU 3aKOHOB MPUPOJIBI U
pelIeHNN KU3HEHHO BAKHBIX COLUATBHO-ITUUECKUX, SKOHOMUYECKUX,
9KOJIOTMUECKUX MPOOJIEM YeIOBEUYECTBA, a TAKKE B PELLIEHUN BOIPOCOB
palMoHaIBFHOTO IPUPOAOIIOIB30BaHUS, B POPMUPOBAHUH IIEHHOCTHOTO
OTHOIIICHUSI K TIPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIaJIe POCCUUCKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTUH

Brnanenune cucremMoi 3HaHWA 00 OCHOBHBIX METOJaX HAyIHOTO
MMO3HAHUS, WCIOJB3YEMBbIX B OHOJIOTMYECKHUX HCCIICOBAHMSIX JKHUBBIX
00BEKTOB W DJKOCHMCTEeM (OmUcCaHuWe, HW3MEPEHHE, TPOBEICHUE
HAOJIIOICHHI); CITOCOOaMM BBISIBJICHUSI M OIICHKHM aHTPOTIOTE€HHBIX
W3MEHEHUH B MPUPOJIE.

YMeHHe BBIABUTATh THIOTE3bI, MPOBEPATh MX JKCICPUMEHTATBHBIMU
cpenctBamu, GOPMYIUPYs 1I€Jb HCCIENOBAaHWSA, aHAJU3UPOBATH
MOJIyYCHHBIC PE3YJIbTaThl U JIENAaTh BHIBOJIBI.

BrisiBlIeHHME 3aBHCUMOCTH MEXKIY HMCCICIyEeMbIMH BEIUYMHAMM,
00BSCHEHHE TTOJIYYEHHBIX PE3yIbTaTOB U (POPMYJIMpPOBAaHUE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYYHBIX HOHHTHI;'I, TeOpHI;'I M 3aKOHOB

YMeHHne BiIaleTh CHCTEMOW OHOJIOTMYECKHMX 3HAHUW, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArafoIIMe OWOJIOTHYECKUE TEPMHHBI M TIOHSTHS
(>ku3Hb, KIIETKA, TKaHb, OpPraH, OPraHu3M, BHJI, TOMYJIAIHS, SKOCHCTEMA,
OuotieHo3, Ouocdepa; METaboOIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OuvocuHTe3 Oenka, OWOMOIMMEPBI, JAUCKPETHOCTh, CAMOPETYJISLIHS,
CaMOBOCIIPOM3BE/ICHUE, HACJIE/ICTBEHHOCTb, W3MEHYHBOCTB,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouosiornyeckue Tteopuu: kieroyHas Teopus T. IlIBanna, M.
[lneiinena, P. BupxoBa; KiIOHaIBHO-CEIEKTUBHOIO MMMyHuUTeTa Il
Opmux, N.1. MedyHnkoBa, XxpOMOCOMHas T€OpHUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apopsiiieBoro cxojactsa K. bapa, sBosmonmonHas

TCOpHUA 4. I[apBI/IHa, CHUHTCTHYCCKAd TCEOpUSA ISBOJIIOLUUH, TCOPUI




antpornoreneza Y. Jlapsuna; Teopus Ouoreonenosza B.H. Cykauéra;
yueHue H.M. BaBunoBa o 1mieHTpax MHOrooOpasusi U NMPOUCXOKICHUS
KyJlbTypHbIX pacteHuidd, yuyenue A.H. CesepuoBa o0 mnyrsix u
HaNpaBIICHUAX 3BOIOIMH, yaeHue B.W. Bepraackoro — o 6uocdepe);
3aKOHBI (€IMHOO0OPa3Us IOTOMKOB TIEPBOTO MOKOJICHUS, PACIICIUICHUS
IPU3HAKOB, HE3aBUCUMOrO HacjenoBaHus mNpusHakoB I. Mennens;
CLCIUICHHOTO HACJENIOBAaHUS IPU3HAKOB U HApPYyIIEHUS CUEIUICHUs
resoB T. Moprana; roMOJOrMYeCKHX psAJOB B HAaCIEACTBEHHOMN
m3MenunBoctd H.M. BaBunoBa; reHetmyeckoro paBHoBecus JIk.
Xapnu u B. BaiinGepra; 3apoasimeBoro cxojactsa K. boapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

IPUHLMIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuHuMyma fO. JIubuxa, sKos0oruueckoil nupamMuabl 4ucell,
OMOMAacChl U SHEPTHH);

runote3sl (koanepBarHoit AWM. Omapuna, mepBudHOro OysipoHa J[k.

Xonnaeitaa, mukpochep C. Dokca, pudozuma T. Uek)

Ymenune peuiatb IMOMWCKOBBIC OuoJIornyecKue 3aJa4u, BBIABIIATH
IPUINHHO-CJICACTBCHHLBIC CBsA3U MCKIY HCCIICAYCEMBIMU
OHOJIOrMYECKUMU O6’beKTaMI/I, mponeccaMu W ABJIICHUAMU, OCIIATh
BBIBOJIBI M IIPOTHO3bI HA OCHOBAHHU ITOJTYUCHHEBIX PE3YJILTATOB,

COCTaBJIATb I'CHOTHUIIMYCCKHUE CXEMbI CKPCIIUWBAHHA JId PAa3HbBIX THIIOB
HaCJICAOBaHMA ITPU3HAKOB Y OPraHMU3MOB, COCTaBJIATH CXEMBI IICPECHOCA

BEHICCTB U DHEPI'HU B OKOCUCTEMAX (I_IGHI/I IIMTaHUs, ITUIICBBIC CCTI/I)

YMeHHe  yCcTaHaBIIMBaTh B3aMMOCBSI3M  MEXIYy CTPOCHHEM U
(YHKIUSAMU: OPraHOWJOB, KJIETOK pa3HbIX TKaHEW, OpraHamMu H
CHCTEMaMH OpraHOB Y pAaCTCHHH, JKUBOTHBIX U YEJIOBEKa; MEXIy
JTaraMu OOMEHa BEIIECTB; TAllaMU KJICTOYHOTO IUKJIA U )KMU3HEHHBIX
IIUKJIOB OPraHU3MOB; dTallaMy YMOPHOHAIILHOI'O Pa3BUTHS; TEHOTUIIOM
u  QenorurnoM, QeHoTurnoM wu pakKTopamMu Cpenbl OOUTaHWMS;
nporeccaMi  ABOJIIONUK;, JBIDKYIIUMH CHJIAMH  QHTPOIIOTCHE3a,
KOMITOHCHTaMHU PA3JIMYHBIX 3KOCHUCTEM W MPUCHOCOOJIICHUSIMU K HUM

OpraHnu3moB

YMeHue BIIENATh CYIIECTBEHHbIE IPU3HAKU:

CTPOEHHUSI BUPYCOB, KJIIETOK IPOKAPUOT U FYKAPHOT; OJHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BUOB, OMOTEOIIEHO30B, IKOCUCTEM U
Oouocdepsl; CTPOCHHUS OPraHoB W CHUCTEM OpPraHOB pacTEHH,
JKUBOTHBIX, YEJIOBEKA; MPOLECCOB KU3HEACATENbHOCTH, TPOTEKAIOIIUX

B OpraHu3Max paCTCHHﬁ, JKHUBOTHBIX M YCJIOBCKA, OHOJIOTHYECKUX




nporeccoB: oOMeHa BemecTB (MeTaboim3M), HHpOpMaMH U
IpeBpalleHus] SHEPruH, OpoKEeHUs, aBTOTPOPHOTO U TeTepOoTpodHOro
TUIIOB THUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeroreHesa, AMOpHOTeHe3a, MOCTIMOPHOHAIBHOTO  Pa3BUTHS,
pPa3MHOXEHHSI, MHIUBHIyaJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
B3aUMOJICVCTBHUSI TE€HOB, TIETEPO3KCa; JEUCTBUHA HCKYCCTBEHHOIO
oTOOpa, CTAaOWIM3UPYIOIIETO, JIBIDKYIIETO U  Pa3pbIBAIOIIETO
€CTeCTBEHHOTO O0TOOpa; auIONaTPUYECKOro ¥ CHMIATPUYECKOTO
BUJ000pa30BaHusl; BIMSHUS ABMOXKYIIMX CHUJI ABOJIIOLMU HAa T€HO(POHA
HOMYJISIUK; TPUCTIOCOOIEHHOCTH OPraHu3MOB K Cpelae OOWTaHus,
Yepe/OBaHMs HAaNpaBJIE€HUM HBOJIIOLMHU; KpPYyroBOpOTAa BEIIECTB H

IMOTOKA SHEPTHUHU B DKOCHUCTEMAX

C(l)OpMI/IpOBaHHOCTB YMEHUSA BBIACIATE CYIMICCTBCHHBIC ITPU3HAKU
BUPYCOB, KJIETOK IIPOKApUOT H DYKApHUOT;, OTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIICHO30B M JKOCHUCTEM;
O0COOEHHOCTH MPOIIECCOB OOMEHA BEUIECTB U MPEBPALEHUS SHEPTUH B
KJIeTKe, (OTOCHMHTE3a, TUTACTHYECKOTO M JIHEPreTHYECKOTO OOMEHa,
XEeMOCHHTE3a, MHUTO3a, MeHo3a, OIUIOAOTBOPEHUS, Ppa3BUTHSI H
pa3MHOXEHHSI, HHIUBHIyaJbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a),
O00pBOBI 32 CyIIECTBOBAHUE, ECTECTBEHHOT'O 0TOOPa, BUI000pa30BaHU,
NPUCTIOCOOIEHHOCTH OpPraHu3MOB K cpeie OOWTaHWs, BIUSHUS
KOMITOHEHTOB 9KOCHCTEM, aHTPOTIOTCHHBIX M3MEHEHHI B 9KOCHCTEMaxX
CBOEH MECTHOCTH, KPYIOBOPOTa BEIECTB M TPEBPAIICHUS SHEPTUU B

ouochepe

Ymenune HCIIOJIBb30BAaTh COOTBCTCTBYIOIIUC ApPryMCHTEI,
6I/IOJ'IOFI/ILIGCKYIO TEPMHUHOJIOTMIO U CHMBOJIMKY JJId JO0Ka3aTCIbCTBa
poACTBa OpraHMU3MOB PA3HBIX CHUCTEMATUYCCKHX I'PYIII; B3aUMOCBA3HU
OpraHusMoB H CpCAbl O6I/IT8.HI/I5I; CAMHCTBA YCIOBCUCCKUX pPaC;
H606XO,Z[I/IMOCTI/I 3A0POBOIo O6p21321 JKU3HU, COXPAHCHUA p33H006pa3I/IH
BUJOB M DJOKOCHUCTEM KaK YCIOBUA COCYHICCTBOBAHUA HPUPOAbI U

YCJIOBCUCCTBA

YMeHue KPUTHYCCKH OLCHUBATDb I/IH(i)OpMaI_II/II-O OHOJIOTUYECKOI 0
COACPIKaHUA; HUHTCPHPECTUPOBATL ITUYCCKUC ACICKTBI COBPEMCHHBIX
HCCJIeIOBaHUM B 6I/IOJ'IOFI/II/I, MCIUIINHC, 6I/IOTCXHOHOFI/II/I;
paccMaTpruBaThb ri00aIbHBIC OKOJOTHYCCKHUC HpO6J’IeMI>I
COBpPECMCHHOCTH, (I)OpMI/IpOBaTB IO OTHOIICHHWIO K HHUM CO6CTB€HHYIO

ITO3UIIHIO




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
11O BUOJIOI'A

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUsA

Bbuomorug xak HayKa. JKuBnIle ccTeMBI M X HN3YYCHUC

1.1

CoBpemeHHasi OHWOJIOTHST — KOMIUIEKCHAsh Hayka. buWoJjormdeckue HAyKH U
u3ydaemble UMHU TpoOsiembl. DyHIamMeHTadbHbIC, MPUKIATHBIE W TTOMCKOBBIE
HAy4YHbIE UCCIICIOBAHMS B OMOJIOTHH.

3HadyeHne OWONOTUH B (HOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptunbl mupa. [Ipodeccuu, cBsizanHble ¢ Ouosiorueil. 3HaueHHE OWOJIOTHH B
MPAKTUYECKOW JICATEIbHOCTH UEeJIOBEKa: MEIUIIMHE, CeJIbCKOM XO3SICTBE,

MIPOMBIILITIEHHOCTH, OXPaHE IPUPOIBI

1.2

JKuBbie cucTteMbl Kak mpenMeT u3ydeHus: Onosoruu. CBOMCTBA JKUBBIX CHCTEM:
€MHCTBO XMMHUYECKOTO COCTaBa, MUCKPETHOCTh W IE€JIOCTHOCTH, CIOKHOCTH H
YIOPSTIOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHu3aIus,
CaMOBOCIPOU3BEIEHUE, PA3APAKUMOCTh, U3MEHUYNBOCTh, POCT U Pa3BHUTHE.

YpoBHM OpraHu3alu >KUBBIX CUCTEM: MOJIEKYJISPHBIN, KIETOYHBINA, TKAHEBbIN,
OpraHU3MEHHBIH, MOMYJISILUOHHO-BUOBOM, 3KOCHCTEMHBIN
(6buoreonieHoTHUECKHiT), OnocdepHsIid. [Iporeccel, MPOUCXOAANINE B IKUBBIX
cucremax. OCHOBHbIE TpPHU3HAKH >KMBOTrO. JKu3HB Kak (opma CyLIECTBOBaHHS

MaTepuu

1.3

Metonsl Ouonormyeckoid Hayku. HalOmroneHue, wu3MepeHue, SKCIEPUMEHT,
cucremarusanus, MeraaHanus. [loHsTue o 3aBUCUMONM U  HE3aBHUCUMOMN
nepeMmenHoil. [InanupoBanue sxcnepumMenta. [loctaHoBka U mpoBepka TUIIOTES.
HyneBas rumore3a. Ilonsitue BBIOOpKM U €€ JOCTOBEpHOCThb. Pa3bpoc B
Oouonornuyeckux JaHHbIX. OlLEHKa JOCTOBEPHOCTH TMOJYYEHHBIX PpE3yJIbTAaTOB.
[IpuunHBI HCKaXXKEHUs pPe3yIbTaTOB JKcHepuMeHTa. [IoHSATHE CTaTUCTHYECKOTO

TCCTa

Knerka kak Ononoruyeckas cucrema

2.1

Knerka — cTpyKTypHO-(DYHKIIMOHAJIbHAS €IMHHIA XHBOTo. MCTOPUS OTKPBITHS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M.
HlIneiineH, P. BupxoB). OCHOBHBIE NIOJ0XKEHUSI COBPEMEHHOW KJIETOUYHOW TEOPHH.
MeTobl MOJIEKYJISIPHON U KJIETOYHON OMOJIOTMH: MUKPOCKOIINS, XpoMaTorpadus,
anekTpodopes, METOL MEUYEHBIX aTOMOB, middepeHnanbHoe

LICHTpI/I(I)yrI/IpOBaHI/IC, KYJBbTHBUPOBAHUNEC KIICTOK

2.2

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTPaMHUKpPO3JIEMEHTHL. Boga u

ec POJIb KaK paCTBOPUTCIIA, pCarcHTa, y4aCTucC B CTPYKTYPHPOBAHUU KIICTKH,




TETUIOPETYNIAUMU. MUHEpanbHbIE BEIIECTBA KICTKH, MX OHMOJIOrMYecKas poJb.
Ponp KaTHOHOB ¥ aHUOHOB B KJIETKE.

buonornyeckue momuMmepbl. benku. AMHMHOKHCIOTHBIM  COCTaB  OEJIKOB.
CrpykTypsl OenkoBoii Mosekynbl. [lepBuuHast cTpykTypa Oenka, HeNnTUAHAs
CBA3b. BTopuuHas, TpeTuyHas, 4YeTBEpTUYHas CTPYKTypbl. JleHaTypanus.
CaoiictBa 6enkoB. Knaccudukarus 6enkoB. buonorndeckue QyHKIuN OSIKOB.
VYrneBoabl. MoHOcaxapuJpl, AUCAXapujbl, OJUrOCaxapuabl U IOJHCAXapubl.
OOumuit mmaH cTpoeHuss U (U3MKO-XMMHMUYECKHME CBOMCTBA  YIJIEBOJOB.
buonoruyeckue GpyHKINN yTiIeBOIOB.

Jlunuael. T'uapodunbHo-ruapodoOHBIe cBoMcTBa. Kiaccudukauus nunuaos.
Tpurmuuepuapl, Qochomunuasl, BOCKH, cTepouabl. buonormueckue QyHKIUN
munuaoB. OOIMe CBOKWCTBA OMOIOTMYECKUX MEMOpPaH — TEKY4YECTh, CIIOCOOHOCTh
K CaM03aMbIKaHUIO0, TIOJYTIPOHUIIAEMOCTb.

Hyxkneunosbie xucnotel. JIHK wm PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneotuapl. [Mpunmun xkomminementapHoctu. [Ipasuno Yapradda. Crpykrypa
JAHK — nBoiinas cnupanb. Mectonaxoxaenue u ouonorndeckue ¢pynknun JJTHK.
Bunst PHK. ®ynknun PHK B knetke.

Crpoenne wmonekyinsl AT®. Makpospruueckue cBsi3u B MoJiekyiae ATO.
buonornueckne Gpynkimu AT®. BoccTaHOBIECHHBIC TIEPEHOCYHKH, X QYHKIIUU B
kinetke. CekBenupoBanue JHK.

CtpykTypHass OuWOJIOTHS: OHMOXMMHUYECKHE U OWO(DU3UYECKHE WCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEKYJI
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Tunel  KIeTOK: dykapuoTHueckas M  mpokapuotuueckas. CTpyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUs KIETKH.

CtpoeHue MpOKapUOTHYECKOW KiIeTKH. KietouHass cTeHka OakTepwii M apXei.
OcoOeHHOCTH CTpOEHUsi TeTepoTpOPHONH U aBTOTPO(PHON MPOKAPUOTHUUECKUX
KJIETOK. MecCTO U poJjib MPOKapUOT B OMOIIEHO3aX.

Crpoenne u (YHKIIMOHHPOBAHHUE SyKapUOTHYECKOW kieTku. [lnmaszmarnyeckas
MeMmOpaHa (Tuazmanemma). CTpykTypa mia3MaTudeckoil MeMOpanbl. TpaHcropT
BEIIECTB uepe3 IUIa3MaTUYeCKyl0 MeMOpaHy: maccuBHbBIN  (muddysus,
obneruénnast aud@ysusi), aKTUBHBINA (MEPBUYHBIA W BTOPUYHBIA AKTUBHBIN
Ttpancnopt). Ilomynponunaemocts MeMmOpanbl. Pabota HaTpuii-KaaneBoro
Hacoca. DHAOIMTO3: MHHOIUTO3, ¢aronuro3. OKk301uTo3. KieToyHas cTeHKa.
Crpykrypa u QpyHKINN KIETOYHON CTEHKU pacTeHHI, rprOOB.

Huromnasma. Iluto3oms. IuTockener. JIBwkenue nuroruiasmMbl. OpraHouabl
kineTku. OmHoMeMOpaHHBIE OpPraHOWIbBl KIETKU: DHJOMIA3MAaTUYeCKas CeTh
(BIIC), anmapat ['onbmKH, TU30COMBI, UX CTpOEHHE U (QYHKIMH. B3anMocBs3b
OTHOMEMOpaHHBIX OpPraHOMAOB KJIeTKH. CTpOEHHE TPaHyJISIPHOTO PETUKYIyMa.

Cunre3 pactBopuMbix OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [nmagkuit




(arpanynsipHbIi) SHIOIUIA3MAaTHYECKUH peTukyinyM. CekpeTopHas (GyHKUIUS
annapara ['onbmku. TpaHcnopr BemecTB B KiIeTKe. Bakyoin pacTUTENBHBIX
kietok. Kiierounslii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOW/bI KJIETKU: MUTOXOHIPUH, ITACTUIBL.

Crpoenne u (pyHKIMM MHUTOXOHIAPUN W TulacTH. llepBUYHBIE, BTOPUYHBIC H
CIIO)KHBIE  TUIACTHIBl  (POTOCHHTE3UPYIOIIUX  JIYKapuoT.  XJIOPOILUIACTHI,
XPOMOILIACTBI, JIEMKOIIACTBI BBICIIMX PACTCHUM.

HememOpannbie opranouasl kierku CrpoeHue U (QYHKIMUM HEMEMOpaHHbBIX
OpraHouJIoB KJIeTKH. Pubocombl. MukpodunameHnTsl. MpllieyHbIE KIETKH.
Muxkpotpy6ouku. Knerounslii nenrp. CTpoeHHE U JBWKEHHUE JKIYTUKOB U
pecaruek. MukpoTpy604KkH nuToruiasmsl. LleHTpuoss.

SAnpo. OOGonouka siapa, XpOMATHH, KapHOIUIa3Mma, SAPBIIIKH, UX CTPOCHHE U
¢bynkuu. SAnepHsiit 6enkoBblil MaTpukc. IIpocTpaHCTBEHHOE pacHoIOKEHUE
XpoMocoM B uHTep(hazHoM sifpe. beraku XxpomMaTrHa — TUCTOHBI.

Knerounsie BxmtoueHus. CpaBHUTENbHAas XapaKTEPUCTHKA KJIETOK SYKapuoT

(pacTuTeNbHOM, KUBOTHOM, TPHUOHOIT)

2.4

AccUMWISIIIS U JUCCUMHJISIIIUSL — JBE CTOPOHBI MeTaboym3Mma. Turmbl oOMeHa
BEIIECTB: aBTOTPOGHBIM U TeTepOoTpO(dHBINA. YuacTue KHCIOpoAa B OOMEHHBIX
mporeccax. OJHEpreTuueckoe oobOecrnedyeHue KieTku: mnpepamenne ATD B
0oOMeHHBIX Tmporeccax. DepMEHTaTUBHBIM XapakKTep peakIuil KIETOYHOTO
Metabomm3ma. DepMeHTBI, WX CTPOSHHE, CBOMCTBA M MEXaHWU3M JCHCTBUSI.
Kodepmentsl. OTnnunst GepMEHTOB OT HEOPTAaHUYECKUX KaTaau3atopoB. benku-
aKTUBATOPbl U OEJIKU-WUHTUOUTOPBI. 3aBUCHMOCTh CKOPOCTH (PepMEHTATHUBHBIX
peakiuii oT pa3IMyHbIX (PaKTOPOB.

[lepBuuHbIl CHUHTE3 OpPraHMYECKHX BelleCTB B KieTke. PortocuHTe3. Poib
XJIOpoIutacToB B mponecce ¢orocuHTe3a. (CBeroBas M TeMHOBas (asbl
[IponykTuBHOCTH (oTOCHHTE3a. BiusHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
(dotocunTe3a. 3HaueHune HOTOCHHTESA.

XeMmocuHTe3. PazHooOpasue opraHn3MOB-XEMOCUHTETUKOB: HUTPUPHUIIUPYIOIINE
OakTepuu, >xene300aKkTepuu, cepoOaKTepuH, BOAOPOAHbIE OakTepuu. 3HAUCHUE
XEMOCHHTE3A.

AHa’poOHble opraHusMbl. Buasl Oposkenus. [IpogykTel OpoxeHUS U HX
UCTIONb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBl KaK OOBEKTHI
OMOTEXHOJIOIMH U BO30yIuTenu Oone3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl dHeprerudeckoro obmMena. [loaroToBuTenbHBIN
atamn. [ uKoan3 — GECKUCIOPOTHOE PACIIEIUIEHUE TIIFOKO3bI.

buonornueckoe OKHUCIEHHE, WIM KIETOYHOE JbIXaHue. Poiib MUTOXOHApPUN B
npoiieccax OMOJIOTUYECKOTO OKHUCJICHUSI. Huxnuueckue peaKluu.

OxucnurensHoe ¢ochopunuposanue. [IpenmyiiecTBa a’poOHOro MyTH oOMeHa




BEIIECTB Iiepe/l aHa3POOHBIM. DPPEKTUBHOCTH YHEPTETHUECKOT0 0OMEHa

2.5

Peakuuu MarpuuyHoro cuHTe3a. lIpuHIUMI KOMIIJIEMEHTApPHOCTH B PEAKLMIX
MaTpUYHOTO CHHTEe3a. Peanu3arus HacneACTBeHHON nHpopmarun. [ eHeTnueckuit
KOJ, ero cpoucrBa. Tpanckpumnuusa — Marpuusslid cuHTe3 PHK. IlpnHnmmnsr
TPAHCKPUIILUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAILIEIbHOCTh, aCUMMETPUYHOCTb.
Tpancnsamus u e€ srambl. Yuactue tpancnoptaeix PHK B OmocunTtese Oernka.
YcnoBust OumocuHTe3a Oenka. KomupoBanwe amuHOKHCIOT. Ponms pubocoMm B
OuocuHTe3e Oenka.

Opranuzainys reHomMa y npoKapuoT U 3yKapuoT. Perynsuus akTUBHOCTU T'€HOB y
npokapuot. ['unore3a omnepona (. XKaxob, XK. Mano). Perymsmms oOMeHHBIX
nporeccoB B kieTke. Kilerounslii romeocras.

Bupycbl — HexsieTouHble (OpMBI KM3HH M OOMUratHele napasuthl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OAKTEpUO(Aaros.

Bupycubie 3aboneBanus 4enoBeka, *’UBOTHBIX, pactenuid. CIIN/, COVID-19,

conuaJibHbIC U MECAUITUHCKUEC HpO6J’I€MLI

2.6

Knerounsnii mukn, ero mepuoabl W peryismusa. WHtepdaza u  MUTO3.
Oco0eHHOCTH TpOIECCOB, MpoTeKalmux B HHTepdasze. [loAroroBka KIeTKH K
nenennto.  [IpecunTeTnyeckuii  (MMOCTMHUTOTHYECKHI), CHHTCTHYECKUH U
MMOCTCUHTETUYECKUN (TPEMUTOTHUECKH ) TIEPUOIbI UHTEP(A3HI.

Marpuunsiii cunte3 JHK — permkanus. Ilpunuuner permukanuu  JJHK:
KOMIUJIEMEHTApHOCTh,  IMOJYKOHCEPBATUBHBIM CHHTE3, aHTUIAPaLIEIbHOCTb.
Mexanusm pernkanuu JJHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u
TeJoMepa3a. XPOMOCOMHBIM HAOOp KIETKM — KapuoTHi. J(UmimowmHbli u
rariouHbIn - Habopel  XpoMocoM. ['omonorunynsie xpomocombl. [lomoBbie
XPOMOCOMBI.

Jlenenue kinetku — MuTo3. CTaguy MHUTO3a U MPOUCXOASIINE B HUX IMPOLIECCHL
Tunel mMuto3a. Kapuokunes u nutrokuHes. buonoruueckoe 3HaueHHe MHTO3a.
Perynsuus MmutoTryeckoro nukia kinetku. [Iporpammupyemas kietoyHasi ruoennb
— arforTo3.

(DYHKL[I/IOHaJ'ILHaH I'CHOMHKA

OpFaHI/ISM Kak OHoJIOrMYecKas CUCTEMA

3.1

OOHOKIETOYHEIE, KOJIOHHUAJIbHBIE, MHOTOKJICTOUYHBIE OpraHu3Mbl u
MHOT'OTKaHEBBIE OPTaHU3MBI.

@opMBl pa3MHOKEHHUsI OpPraHM3MOB: Oecmojoe (BKIIOYash BEreTaTUBHOE) U
noioBoe. Buasl  Oecrnonoro  pasMHOXKEHHS: TOYKOBAHHE, CHOPYJIAIUS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pazmuoxxenue. [lonoBbie kieTku, win ramersl. Meios3. Ctaauu menosa.

[ToBenenue xpomocom B Mmeitoze. Kpoccunrosep. buonornyeckuii cmpicn mMeiios3a




U II0JIOBOrO Iporecca. Meo3 u ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
IIpenzaponpieBoe passutue. l'ameroreHe3 y KuBOTHBIX. IlosioBBIE JKeie3bl.
OOpa3oBaHne W pa3BUTHE TMOJNOBBIX KiIeTOK. CrepMaroreHe3 W OOTeHeEs.
Crpoenne mOJOBBIX KiIETOK. OIUIONOTBOPEHHE W SMOpPUOHAIBHOE pa3BUTHE
KUBOTHBIX. CIIOCOOBI OTUTOZIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.
NummBunyansHoe pazButue opraHusmoB (oHroreHes3). Craauu >smMOpHOreHesa
KUBOTHBIX (Ha npumepe Jarymku). Jpoonenue. Tunbl npodaenus. OcobeHHOoCTH
JNpoOJIeHNUsT MJIEKONUTAIOIIMX. 3apOJbIIIEBbIE JIUCTKU (TacTpyisiuus). 3akiajaka
OpraHoB M TKAaHEW W3 3apOJBIIIEBbIX JHCTKOB. B3anMHOE BIMSHUE 4YacTed
pa3BHUBAIOIIErOcs 3apojpiiia (3MOpHOHANBHAST WMHAYKIMS). 3akiajka TUIaHa
CTPOEHHUSI >KMBOTHOTO KaK pe3yJbTaT HEpapXUUYEeCKUX B3aMMOACHUCTBUM T'€HOB.
Brnusaue Ha 5SMOpHOHANBHOE pa3BUTHE PA3IUYHBIX (PAKTOPOB OKpY’KaromIen
Cpe.pl.

Poct u pa3zsurtue xuBoTHbIX. [locTamMOpuonanbHbIil nepuoa. [Ipsmoe u Henmpsimoe
pazButue. PasButne ¢ meramopdo3oMm y OECrO3BOHOYHBIX M ITO3BOHOYHBIX
KUBOTHBIX. bHoJOrmueckoe 3Haue€HHWE MNPSIMOTO U HENPSAMOrO Pa3BUTHS, HX
pacnpocTpaHeHue B mpupoje. Tumbl pocra XUBOTHBIX. DaKTOPHI peryisiuuu
pocTa JKMBOTHBIX M 4esoBeka. CTaaud TOCTIMOPHOHAIBHOTO pa3BUTUS Y
KUBOTHBIX U 4yenoBeka. [lepnoibl OHTOreHe3a YeaoBeKa.

PasmHoxenne wu pasButHe pacteHuil. ['amerodur m cmopodur. Meito3 B
KU3HEHHOM I1uKie pacteHuil. OOpa3oBaHMe cmop B TIpolecce Menosa.
l'amerorenes y pacrenuid. OIUIOJOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BOWHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. ObpazoBaHue u

Pa3BUTHUC CCMCHHU. MexaHu3MBbI pEeryjsiniuu OHTOICHE3a y paCTeHI/Iﬁ M ) KUBOTHBIX

3.2

HCTOpI/Iﬂ CTaHOBJICHUA MW pasBUTHUA TI'CHCTHKHM KaK HaAyKH. OCHOBHBIC
reHEeTHYECKHE IIOHATHS M CHUMBOJIBL. ['OMOJIOTHMYHEIE XPOMOCOMBI, AJUICJIIbHBIC
T'CHBI, aJIbTCPHATUBHBIC IIPU3HAKHU, ,I[OMI/IHaHTHHﬁ n peuecanHHﬁ IIPpHU3HAK,
roMo3urora, reTrepo3urora, 4YucCTad JIMHHA, I‘I/I6pI/I,Z[BI, I'CHOTHUII, (bCHOTI/IH.
OCHOBHBIC MCTOJBI I'CHCTHUKMU: FI/I6pI/I,I[OJ'IOl" I/I‘leCKPlﬁ, HHTOHOFHH@CKHﬁ,

MOHGKyanHO—FeHeTI/I‘ICCKI/Iﬁ
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Mounorubpuanoe ckpemubanue. [lepBoiii 3akoH MeHienst — 3aKOH eIuHO00pasus
rubpusoB mepBoro mnokosieHus. I[IpaBunmo mgomuHupoBaHus. Bropoit 3akoH
MeHngenss — 3akOH pacllelUieHHs Npu3HakoB. LluTonornyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelIMBaHus. [ oTe3a YucTOThl TaMeT.

AHanu3upyollee ckpenuBanue. IIpoMexyTOuHbIl XapakTep HacleJOBaHUsI.
Pacuiennenue npu3HakoB Npy HETIOJTHOM IOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. TpeTuilt 3akoH MeHnenss — 3aKOH HE3aBUCUMOTO

HacCJICJOBaHUA IIPU3HAKOB. I_[I/ITOJ'IOI‘ NYCCKHUEC OCHOBBEI I[I/ITI/I6pI/I,Z[HOTO




CKpEILMBaHMUS.
CuemnienHoe HacienoBaHue npusHakoB. Paborel T. Moprana. CuerieHHOE
HACJICIOBAHUE TE€HOB, HAPYLICHUE CUEIUICHUS MEXAY TIeHaMHu. XPOMOCOMHas
TE€OpUs HACJIEICTBEHHOCTH.

I'eneruka mosa. XpOMOCOMHBIM MEXaHU3M OIpeNeiIeHHs] MoJjia. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbId M TeTepOraMeTHbIN MmoJ. ['eHeTnueckas
CTPYKTypa TMOJIOBBIX XpomocoM. HaciemoBanue NpHU3HAKOB, CIEIJIEHHBIX C
IIOJIOM.

I'enoTun kak wnemoctHas cucrema. lInedoTponusi — MHOXKECTBEHHOE JICWCTBUE
reHa. MHOXECTBEHHBIM aienn3M. BzamMoaelcTBHEe HEAUICIbHBIX T'€HOB.

Kommnemenraprocts. Onucras. [Tomumepus

3.4

B3aumoneiicTBre reHoTHNA U cpebl pH POpMUpPOBaHUU (QeHoTuna. M3MeHunBoCTh
Ipru3HaKoB. KauecTBEeHHbIE M KOJMUECTBEHHbIE NMpPU3HAKU. Buabl M3MEHUMBOCTH:
HEHACJIEeICTBEHHAs U HACJIEICTBEHHASI.

MomudukanonHas ~ u3MeHuuBocTb.  Pombp  cpempl B (OpMHUPOBaHUU
MOJIM(PUKAMOHHON U3MeH4YrBocTH. Hopma peakiun npusHaka. BapuanyioHHbI psin
n BapuauuoHHas kpuBas (B. HWoranncen). CpoiictBa MOIU(pHUKAIMOHHON
W3MEHUYUBOCTH.

I'enoTunnyeckas n3MeHUNBOCTb. CBOWCTBA TEHOTUIIMYECKOM M3MEHUYMBOCTH. BHIbI
TEHOTHITNYECKOM N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS!.

KomOuHaTiBHasT W3MEHYMBOCTh. Mei03 ¥ TMOJIOBOM TpOIlecC — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTU. Poslb KOMOMHATUBHON M3MEHUMBOCTH B CO3JAHUU
TEHETUUYECKOro pa3HOOOpa3us B Ipeieiax 0JHOro BUJA.

MyTannoHHasi U3MEHUYMBOCTb. Buibl MyTaiyii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CroHTaHHBIE M HHAYLMPOBAHHBIE MyTalMH. SOEpHBIE M LUTOIIIA3MAaTHYECKUE
Mmyranuu. CoMaTu4ecKue U NooBble MyTauuu. I IpuyrHbpl BOSHUKHOBEHUS MyTaLUi.
MyTareHbl M WX BIMSAHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTallMOHHOIO
nporecca. 3aKOH TOMOJIOTHYECKUX PAJIOB B HacleAcTBeHHON n3MenunBoctu (H.M.

BaBI/IJ'IOB). BHCHI[epHaH HU3MCHYNBOCTHh U HACJICACTBCHHOCTD

3.5

Kapuotun uyenoBeka. MexayHaponHas NporpaMMa HCCIEIOBaHUS IE€HOMa
yesnoBeka. MeToabl  HM3yYeHHsT T[EHETUKM  YEeJOBEKa: T'€HEaJIOrMYeCcKui,
OJIM3HELIOBLIH, IIUTOreHETUYECKHI, MOMYJIALIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKU . CoBpeMeHHOE OIIpeEIICHUE TeHOTHUIA:
IIOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM UHMCIIE C ITOMOLIBIO
[MlIP-ananu3a. HacnencrBeHHble  3a00JIeBaHHMS  4YelOBeKa. | eHHbIE U
XPOMOCOMHBIE 0oJsie3HU YyeJoBeKa. bone3nu C HacJIeICTBEHHOM
MPEeAPACIONOKEHHOCThIO. 3HAUEHUE MEIUIIMHCKOW T'€HETUKU B MPEAOTBPAILlEHUU

U JICUCHUH T'€HETHUECKHUX 3a001eBaHmii yernoBeka. CTBOJIOBEIC KICTKU




3.6

JloMecTuKamus 1 ceieKIus. 3apokIeHUE CeJIEKIUU U foMecTukanuu. Yuenue H.U.
BaBuioBa o IeHTpax MPOUCXOXACHUS W MHOT000pa3ws KyJbTYPHBIX PACTEHHIA.
Ponb cenexumu B co3qaHuM COPTOB PaCTeHUM M MOPOJI )KUBOTHBIX. COpT, mopoja,
mTaMM. 3aKOH TOMOJIOTMYECKHX PSAJIOB B HaciencTBeHHOM u3MeHunBoctH H.U.
BasuiioBa, ero 3Ha4eHUE [T CETICKIIMOHHON PabOTHI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBI OTOOp: MAacCOBBIM H
VH]IUBUy AIbHBIN. Jrarmsl KOMOWHAIIMOHHON CCJICKIIMH. WctreiTanue
IPOU3BOJAUTENIEH MO HOTOMCTBY. OTOOp IO TE€HOTHUIy C IOMOUIBIO OLIEHKHU
(eHoTHIIa TOTOMCTBA U OTOOP MO TEHOTUITY ¢ moMolbto aHanu3a JJHK.
HckyccTBeHHBIN MyTareHes3 Kak MeTO/ CEJIEKIIMOHHON paboThl. PamuaninonHeiil u
XUMUYECKUM MyTareHe3 Kak WCTOYHMK MYTallud y KyJIbTYpHBIX (opm
opranu3moB. Mcmonp30BaHWE€ TEHOMHOTO PENAKTHPOBAHMS U METOJOB
pekomOuHanTHBIX JIHK 11 monmyueHus ncxoQHOro Matepuaia Jjsi CeIeKIIUH.
[Tonmyuenne monmionaoB. BHyTpuBHmOBas rubpuam3amms. bIM3KOpOACTBEHHOE
CKpelmBanue, Wi WHOpuauHT. HeponcTBeHHOE CKpelvBaHWe, WM ayTOPHIWHT.
I'ereposuc u ero mpuumnbl. Mcnons3oBaHue retepos3uca B cenekiuu. OtnanéHHast
rubpumanms. [Ipeomonenne Oecruionusi MEXBHIOBBIX THOPHIOB. JlocTrkeHHs

CEJICKIINY PACTEHNUI U AKUBOTHBIX

3.7

OOBEeKThI, HCIIONB3yeMbIe B OMOTEXHOJIOTUH, — KJICTOYHbIE U TKaHEBBIE KYJIbTYPHI,
MUKpPOOPTaHMW3MbI, HMX XapakTepucTuKa. TpaaulMOHHAas  OWOTEXHOJOTHUS:
xjieboneueHue,  MOJIydeHHE  KUCJIOMOJIOYHBIX  MPOJYKTOB,  BHHOZEIHE.
Muxkpobuonoruueckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTHYECKHX TEXHOJIOTHH.
[IpousBoacTBo  Oenka, AaMHUHOKHCIOT UM BHUTAaMHHOB.  VIcKyccTBeHHOE
OIIOJIOTBOpEHUE. PEeKOHCTpYKLUS SHMIEKIETOK U KJIOHHPOBAHHWE >KUBOTHBIX.
MeTo/ TpaHCIUTaHTAIMU SJEp KIETOK.

XpoMocoMHass M TeHHas WHXeHepus. VICKycCTBEHHBIM CHHTE3 TeHa U
KoHCTpyupoBaHue pexkomMOMHaHTHBIX JIHK. JlocTwkeHHST W TMEpPCHEKTHBBI
XpOMOCOMHOM W TeHHOW WHXXEHepuH. MenunuHckue OUOTEeXHOJIOTHH.

Hcnonbp30BaHuE CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6paSI/Ie OPraHn4ecCKoOro Mupa

4.1

buonoruueckoe pa3Hoo6pa3He OpPraHnu3MoB. COBpeMeHHaH CHUCTCMaA
OpTraHHu4YeCKOro Mwupa. HpI/IHI_II/IHBI KJ'IaCCI/I(l)I/IKaI_II/II/I OpraHnu3MoB. OcHOBHBIE
CUCTCMATUYCCKUC I'PYIIIIBI OPTraHU3MOB.

OcobeHHOCTH CTPOCHUA W KUBHCACATCIIBHOCTU OJHOKJIICTOUHBIX OPraHU3MOB.
BaKTepI/II/I, apxeu, OAHOKIICTOYHBIC FpI/I6BI, OIHOKJIECTOYHBIC BOAOPOCIIH, APYTrUC
ITPOTHUCTHI. Kononunaneasie OpTraHHu3MBlI. I[BI/I)KGHI/IG OIHOKJICTOYHBIX OPTaHU3MOB:
aMéGOI/I,Z[HOG, KT'YTUKOBOC, PCCHUYIHOC. 3aH_[I/ITa Y OAHOKJICTOYHBIX OPraHHU3MOB.

Pa3,[[pa)KI/IMOCTB Y OJHOKJICTOYHBIX OPraHnu3MOB. Takcucel




4.2

MHorokiieTouHble pacTeHus. B3anMoCBsA3b YacTEeld MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraHbl U CUCTEMBI OPraHOB MHOTOKJIETOYHOTO opranusma. Opranusm
Kak enumHoe wenoe. TkaHu pacteHuid. TuUIBl  pacTUTENBHBIX TKAHEM:
oOpa3oBaTenbHasi, TOKPOBHAs, MPOBOMAIIAS, OCHOBHAs, MEXaHHUYECKasl.

OcobeHHocTH CTpOoeHUS, PYHKIIHIA U PACIIOIOKEHUS TKAaHEH B OpraHax pacTCHUI

4.3

BereratuBHble U reHEpaTUBHBIE OPraHbl pacTeHUA. OYHKIIMA OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BUK€HHE MHOT'OKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. llornomeHnne BOABI, YIVIEKUCIOrO ra3a W MHUHEPAIBHBIX BEIECTB
pactenusimMu. [[pixanue pactenuil. Auddys3us ra3oB uepe3 MOBEPXHOCTh KIETKH.
TpancnoptHeie cuctembl pacteHuil. Boigenenwe y pacrtenmil. 3ammura y
MHOTOKJIETOUHBIX pacTteHuil. Kytukyna. CpencrtBa MacCUBHOM M XMMHUYECKOM
3auThl. OUTOHIMIBL.

PasgpaxkuMocTe M peryisinus y OpraHu3sMoOB. PasgpakmMoCTh M peryisuus y

MHOT'OKJICTOYHBIX paCTeHHfI. PoctoBrie BC€IIECTBA U UX 3HAYCHUC

4.5

MHOroKJI€eTOYHbIE  KMBOTHbIE. B3anMMOCBA3b  4acTeld  MHOTOKJIETOYHOI'O
opranu3ma. TKaHH, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO OpraHu3Ma.
OpranusMm kak eguHoe nenoe. ['omeocras. TkaHM )KMBOTHBIX M YeJOBEKA. THIIbI
JKUBOTHBIX TKaHEW: SIWTEIUalbHas, COCIWHMUTEIbHAs, MbIIIECYHAs, HEPBHAs.
OcobenHoctd cTpoeHHS, (GYHKIMA H PACIONOXKEHUsS TKaHEH B oOpraHax

JKHBOTHBIX U YCJIOBCKA

4.6

Opranbl ¥ CUCTEMBI OPraHOB JKUBOTHBIX. DYHKIIMU OPraHOB U CHUCTEM OPraHOB.
Onopa Tena opranu3moB. CkeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
)KUBOTHBIX. HapykHblii 1 BHyTpeHHUU ckeneT. CTpOeHHE W THUIbl COSIUHEHUS
KOCTEH.

JIBuKeHHEe MHOTOKJIETOYHBIX JKMBOTHBIX. [lutanue >xuBOoTHBIX. [luTanue
MO3BOHOYHBIX KUBOTHBIX. JlpIxanue xkuBoTHBIX. KoxkHoe npixanue. XKabepHoe u
AErovYHoe JbIXaHUE.

JIpIXaHWe TMO3BOHOYHBIX >KMBOTHBIX. OJBOJIIOLHUOHHOE YCJIOKHEHHE CTPOCHUS
JErKUX MO3BOHOYHBIX XHBOTHBIX. J[pIXaTenbHas cucTeMa denoBeka. MexaHu3m
BEHTWISIIMKM JIETKUX Yy MNOTHI W MIEKONUTAIOMMX. TpaHCIOPT BEUIECTB Y
opranu3MoB. TpaHCHOPT BEIIECTB Yy XUBOTHBIX. KpoBeHocHas cucrema u eé
opranbl.  KpoBeHocHas  cucTeMa  MO3BOHOYHBIX  KUBOTHBIX.  Kpyru
KpOBOOOpaIeHHUs. OBOJIONMOHHBIE YCIOXKHEHHS CTPOSHUS KPOBEHOCHOM
CUCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. BplneneHue y opranu3moB. Beigenenue y
*KUBOTHBIX. COoKpaTtutenbHble Bakyonu. Opransl BelaeneHus. CBs3b MOJIOCTH Tea
C KPOBEHOCHOM M BBIIECIUTENBHOM cHUCTEMaMu. BplieneHne y MO3BOHOYHBIX
KUBOTHBIX. 3alIUTa y MHOTOKIETOYHBIX KHUBOTHBIX. [lOKpoBBI U HX

MIPOU3BOJIHBIC.




Pa3znpaxxumMocTh U perynsnus y opraHu3MoB. Pa3ipa)kuMoCTh y OJHOKJIETOYHBIX
opranu3mMoB. Takcuchbl. Pa3gpakumocTe U peryiasinuss y MHOTOKJIETOYHBIX
pactenuii. PocToBbie BENIECTBA U UX 3HAYEHUE.

HepBHas cucrema u pedrekropHas peryisiiuus Y MHOTOKIETOYHBIX JKHBOTHBIX.
HepBhas cuctema u e€ otzensl. DBOJIIOLMUOHHOE YCIOXKHEHUE CTPOSHHS] HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpaborka anropuTMoB u mporpamm Uit 3PQPEKTUBHON (PYHKIHMOHATEHOM
aHHOTallMd  TE€HOMOB, TPaHCKPUIITOMOB, IIPOTEOMOB, MeTaboI0MOB

MHKPOOPTraHU3MOB, PACTEHHM, ’KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €ro 310POBbC

5.1

Opranbl ¥ cucTeMbl OPraHoB yenoBeka. OTAesbl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHbIX. Pednexc u pednexkropHas nyra. besycioBHble U yCIOBHbBIE
pednexcsl. ['yMopanbHas perynsiuus W SHAOKPUHHAs CHCTEMa XUBOTHBIX H
yenoBeka. JKene3sl SJHIOKPUHHONW CUCTEMBI U MX TOPMOHBI. J[eficCTBHE TOPMOHOB.
B3aumocBsa3p HEpBHOM W SHIAOKPUHHON cucteM. [ umoramamo-runoduzapHas

cuctema. Peduiexc u pedriekropHas ayra. besycnoBHbie U ycIoBHBIE pedieKch

5.2

3amurta opranuzma oT Oone3Heil. IMMmyHHas cucteMa denmoBeka. KieTouHblld 1
TYMOpaJIbHBI HMMYHHUTET. BpoXAEHHBIN, NpuOOpeTEHHBIN crienupruIecKuit
UMMYHHTET. Teopusi KJIOHaJIbHO-CEeNIeKTHBHOTO wuMMmyHHTeTa  (I1.Dpnmx,
®.M.bepuer, C.Toneraa). BocnanutenbHble OTBETHl OpraHu3mMoB. Poub

BPOKJIEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1eBaHUil
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KpoBeHnocHast cuctema u e€ opranbl. Cepiie, KPOBEHOCHBIE COCYIIBI M KpPOBb.

Kpyru kpoBoobparienus. Pabora cepana u e€ perynsnus

54

Jpixanue yenoneka. /{uddys3us razoB uepe3 MoBEpXHOCTh KIETKHU. JlpIxaTenpHas
cuctema 4YenoBeKka. JIpixaTenbHas TOBEPXHOCTb. Perynsiusi  JIbIXaHUs.

JlpixarenbHble 00BEMBI

5.5

HI/IH_[eBapI/ITCJ'ILHaH CHUCTEMaA 4YCJIOBCKA. OT,I[CJ'IBI IMUIICBAPUTCIIbHOI'O TpaKTa.
HI/IH_[eBapI/ITCJ'ILHLIe KCJIC3BI. BHYTpI/IHOHOCTHOG nu BHYTPHKIICTOYHOC

IMUIICBApPCHUC

5.6

[TokpoBel u wux mnpousBoaHble. Opranbl BbiaeneHus. I[louku. CtpoeHue u
¢dbyakuonupoBanue Hegpona. OunbTpanus, cekpenus U 00paTHOE BCACHIBAHUE

KaK MCXaHU3MBbI pa6OTBI OpraHoB BbIACIICHUS. O6p8.30BaHI/Ie MOUYH Yy YCIIOBCKaA

5.7

I[BI/I)KeHI/Ie YyeJIoBeKa: MblieuHas cucteMa. CKeIeTHBIE MBIIIIBI U1 HX pa60Ta.

CTpOCHI/Ie W TUIBI COeIMHEHUS KOCTEH

TeOpI/ISI 3BOIIOIMHU. Pa3BuTHE KU3HU HA 3emite

6.1

3BOJ’IIOI_II/IOHHE[$I TCOpHUA 4. I[apBI/IHa. Hpe,[[HOCBIJ'IKI/I BO3HUKHOBCHUA

AapBUHH3MA. Kuzub n Hay4Has OCATCIbHOCTD 4. I[apBI/IHa.




JiBuokyuue cuibl 3Bojouuu BUIoB 1o Y. JlapBuHY (BbICOKAass MHTEHCHBHOCTh
pa3MHOXEHHST OpraHW3MOB, HACJEICTBEHHas M3MEHYMBOCTh, Ooppba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIH U MICKYCCTBEHHBIH 0TOOD).

Odopmnenne cunTeTnueckoil Teopun 3Bomtoruu (CTD). HelttpansHas Teopus
sBomtond. COBpEeMEHHAasi IBOJIIOIIMOHHAST OMOJIOTHs. 3HAUYEHHUE SBOJIOIMOHHOMN

Teopuu B (POPMUPOBAHUN €CTECTBCHHO-HAYYHOW KaPTHHBI MUPA

6.2

[lonmynsiuus kak sneMeHTapHas eAuHUlA 3BoMoLUU. COBpEMEHHBIE METObI
OLICHKM T'E€HETHYECKOTro pa3HooOpasusi M CTPYKTyphl nomyssiiuid. M3Mmenenue
reHooHAa MOMYJSUU KakK »JIEMEHTAapHOE SBOJIOLUOHHOE SBJIEHHME. 3aKOH
reHetrudeckoro paBHoBecus [[x. Xapau, B. BaitnOepra.

DOneMeHTapHble  (aKTOpbl  (ABWKYIIME CHJIBI) OBOJIONUUA. MyTallMOHHBII
npouecc. KomOunatuBHas u3MeHUuBOCTb. [Jlpeilp reHoB — ciydaiiHble
HEHAIPaBJICHHbIE HW3MEHEHUS 4YacToT ajulesell B momynauusx. OQQexT
OCHOBATEJIA. Murpanuum. N3omsus MOMYJISALIAN: reorpaduyeckas
(pocTpaHcTBEeHHAs), OMosornueckas (penpoayKTHBHAS).

EctectBennsiii  orOop — HampaBisomuii  gaxtop 3Bomouuu.  Dopmbl
€CTECTBEHHOI0  OTOOpa:  JABIKYIIMN, CTAaOMIM3UPYIOIIUN, Pa3pbIBAIOLINI
(mu3pynTuBHbIN). [TonoBoit oT6op.

[IpucnocoOaeHHOCT, ~ OpPraHM3MOB  Kak  pe3yJbTaT  MHUKPOIBOJIIOLMH.
Bo3nukHOBeHHE  TPHCHOCOONICHW Yy  opraHu3mMoB.  Apomopdo3bl U
uauoananrtanuu. [Ipumepsr npucrnocobiaeHuit y oprann3mMoB. OTHOCHTEIBLHOCTh
MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepunm u cTpykTypa. BupooOpasoBaHue Kak pe3yibTar
MUKpO3BOMIOIMHU. M3omsius — kioueBoil dakrtop BuIooOpazoBanus. [lytu u
CIIOCOOBI BHJ1I000pa30BaHUS aJUTONaTPUIECKOe (reorpaduyeckoe),
cUMIAaTpUyeckoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (IOJMILIOUIU3alus,
rubpuanzanys). JJIMTenbHOCTh 3BOTIOIUOHHBIX MTPOILECCOB.

Mexanu3mbl HopMHUpPOBaHHS OMOIOTUYECKOTO pa3HOOOpa3Hsl.

Ponb sBomonMoHHON Ouoorvu B pa3pabOTKe HAyYHBIX METOAOB COXPAHEHUS
O6unopa3zHooOpasusi. MHUKpPOAIBOMIONKS U KOIBOJIOLMS IMAPA3UTOB U UX XO3S5EB.
Mexanu3mbl GOPMUPOBAHUS YCTOWYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOPHObI

Cc Hell

6.3

Metoapl n3ydeHus: Makpo3Borouuu. [lameoHTomornyeckue MeToabl M3y4deHUs
sBomtoruu. [lepexoanbie popMel U GUIIOreHETHYECKHE PSAIbl OPTAHU3MOB.
buoreorpaduueckre Metonapl n3ydeHus sBostorun. CpaBHeHue (Giaopbl U GayHbl
MaTEepUKOB M OCTPOBOB. buoreorpapudeckue obnactu 3emnu. Buasl-3HIeMUKH U
PEJHKTBHI.

3M6pI/IOJIOFI/IquKI/Ie n CpaBHI/ITCJ'IBHO-MOp(I)OJ'IOl"I/I‘-ICCKI/Ie MCTOABI H3YYCHUA




OBOJIFOIINHA. I'eneTndeckue MeXaHHU3MBI OBOJKOOHUU OHTOI'CHC3a MW IIOSABJIICHUA
OBOJIIOIIMOHHBIX HOBIIICCTB. I'omonoruunsie u AHAJIOTUYHBIC Opratbl.
PynumeHTapHple  opranbl M araBu3Mbl.  MOJEKYJISIPHO-T€HETUYECKHUE,
6I/IOXI/IMI/I‘-IGCKI/IC u MaTeMaTU4YCeCKUe METOAbI N3Yy4YCHUA 3BOJIFOIIHHA.
T'omosoruyueie reHul. COBpeMeHHI)IC MCTOAbI IIOCTPOCHUA (bPIJIOFeHCTI/I‘-IeCKI/IX
JICPEBBEB.

XpOMOCOMHI)IC MyTaluy U 3BOJIFOHUA T'CHOMOB.

OO6mume 3akoHOMepHOCTH (TIpaBuia) SBOJOUMUA. HeoOpaTHMOCTh 3BOJIIOIUH.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLMU

6.4

Hayunble rumoTe3bl NPOMCXOXKIEHUS KU3HM Ha 3emiie. AOHOreHe3 U
naHcnepmus. JloHayyHble MPEACTaBICHUS O 3apOXKIACHUH KU3HU (KPEAILMOHU3M).
['MnoTe3a MOCTOSIHHOTO caM03apOoXkAE€HUS JKU3HU U €€ ONPOBEP)KEHUE OMBbITAMU
®. Pemu, JI. Cnamranmanum, JI. Tlactepa. IlpoucxokaeHue KU3HU |
acTpoOHOJIOTHS.

OcHoBHbBIE 3Tanbl HeopraHudeckod sBostouuu. [lmaHerapHas (reosiornyeckas)
IBONIIOLIMS.  XMMUYecKassh »HSBOJIONUSA. AOHOTeHHBI CHHTE3 OpraHH4eCcKHX
BemecTB u3 Heopranmueckux. Omeir C. Mumiepa u I'. FOpu. OOpa3zoBanue
nonumepoB U3 MoHoMepoB. KoanepBarHaa rumoreza AWM. Onapuna, rumnoresa
nepBuuHoro OynboHa Jx. XommeliHa, reHetwdeckas rumoreza . Mémnepa.
Pu6oszumer (T. Yek) m runoresa «vmupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BOZHUKHOBEHHUE MPOTOKIETKH.

Uctopuss 3emin u meronpl €€ u3ydeHus. Vickomaemble OpraHuyecKHe OCTAaTKU.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAS M a0COIIOTHAs T€OXPOHOJIOTHSL
['eoxpoHoIOrnyecKas mKaia: 0Hbl, 3Pbl, IEPUOJIbI, STOXU.

HauanbHbie 3Tanel opranndeckoil 3Boirouuu. [losBieHne M 3BOJIIOLMS MEPBBIX
KJIETOK. OJBoiouus Merabonu3Ma. BO3HHKHOBEHHME TEPBBIX 3KOCHUCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIIJIEHKU KaK aHaJor MEePBbIX Ha 3eMJjie COOOIIECTB.
CrpomaTonutsl. [IpokapuOThI U 3yKapHOTBHI.

[Ipoucxoxaenue sSykapuoT (cuMOHOTreHe3). DBOJIOLMOHHOE MPOUCXOXKIACHUE
BUpPYyCcOB. IIpoucxoxkaeHne MHOTOKIETOYHBIX OpPraHU3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE JTalbl 5SBOJIONUHM BBICHIMX pacTeHuil. OCHOBHBIE apoMOP(O3bI
pacteHuil. Bbixon pacrenuii Ha cymry. IlosBieHue CHOpOBBIX pacTeHUN U
3aBoeBaHMe uMH cymu. CemenHble pacreHus. lIpoucxokieHue IBETKOBBIX
pacTeHUN.

OCHOBHBIE H3Tambl HBOJIONMHM SKUBOTHOTO Mupa. OCHOBHBIE apoMOp(ho3bl
KUBOTHBIX. BeHnackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBrie XOproBbIe )KUBOTHBIE. JKU3HB B BOAE. DBOIOIMS T03BOHOYHBIX.

[Ipoucxoxaenune ampubuii 1 pentwmit. [IporcxoxaeHne MISKOMUTAIOMUX U




ntun. [IpuHmun kmodyeBoro apomopdosa. OcBoeHHe OeCrO3BOHOYHBIMH U
I103BOHOYHBIMH KUBOTHBIMU CYIIH.

Pa3BuTue xu3Hu Ha 3eMiie 10 3paM U NEepUoJaM: apXxeH, MpoTepo30H, Najaeo30u,
Me3030H, KaiHOo30i. OOmas xXapakKTepUCTHKA KINMAaTa W TE€OJOTHYECKUX
nporieccoB. [losiBieHne 1 paciBeT XapaKTepHBIX OPraHU3MOB. YTiIeoOpa3oBaHuUe:
€ro YCIIOBUS U BJIHMSIHUE HA Ta30BbI cOCTaB aTMOC(hephI.

MaccoBble BBIMHUpaHHUsS — 3KOJOTMYECKHE KpHU3uchl mpouuioro. Ilpuumnsl u
CJIEICTBUSL MaccOBBIX BbIMUpaHUN. COBPEMEHHBIN 3KOJOTMYECKUI KPHU3UC, €ro

0COOEHHOCTH

6.5

Pazgenst w 3amaum  anTpomosoruu. Metonbl anTpornoniorud. CTaHOBIEHUE
MPEACTABICHUHN O MPOUCXOKACHUH YeoBeka. COBpeMEHHBIC HAYUHBIC TEOPHH.
Cxo0/CTBO 4eNOBEKa C KMBOTHBIMHU. CHCTEeMaTHUECKOE TMOJIOKEHHE YeJIOBEKa.
CBuzeTenbcTBa  CXOJACTBA  YEJIOBEKA C  KUBOTHBIMH:  CPaBHHUTEIHHO-
MOpP(OJIOTHIECKHE, AMOPHOTIOTHYECKHUE, (hU3HOTIOT0-OMOXUMUYECKHE,
noBesieHYeckrne. OTINYHUS YeIOBEKa OT JKUBOTHBIX. [IpSIMOX0XKIEeHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3zBUTHE TOJOBHOIO MO3ra U BTOPOIl CUTHAJIBHOM
CHUCTEMBI.

JBuxymie cuibl ((akTopbl) aHTpONOreHe3a: OMOJIOrMYecKHe, COIMAJIbHBIE.
CooTHolIeHne OHMOJOrMYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIUM AHTPONOTeHE3a. ABCTPAIIONUTEKN — IBYHOTHE MIPEIKH JIFOJEH.
UenoBek  yMenbld, TME€pBble  M3FOTOBJEHUS  opyaud  Tpyna. YenoBek
MPSMOXOJISAIIANA W TIEPBBIM BBIXOJ JIoAeH 3a mpenensl Adpuku. UYenoBek
reiiienboeprekuii — oOIui MpeloK HeaHAEePTalbCKOro 4YelloBEeKa W YelloBeKa
pasyMHoro. YeyoBek HeaHAECPTaIbCKUM KakK BHUJ JIFOJEH XOJOJHOTO KJIMMAara.
YenoBek pa3yMHBII COBPEMEHHOI'O THWIIA, JEHUCOBCKHM YEIIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npenenaMu Apuku.

DBOJIOIUS COBPEMEHHOIro uejoBeka. EcCTecTBeHHBI OTOOp B MOIMYJIALUAX
yenoBeka. MyTallMOHHBINA mponiecc U nomuMopdusM. [lomynsiuoHHbIE BOJHBL,
npeiid reHoB, Murpanua U «3PQPEKT OCHOBATENSD B MOMYJSIUIX COBPEMEHHOIO
YeJI0BeKa.

Yenoseueckue pacwl. [lonstue o pace. bonbmme pacel: eBponeouaHas
(eBpasmiickasi), aBcTpajJo-HerpoujHas  (9KBaTOpHallbHAs),  MOHIOJIOHUHAS
(a3maTcro-aMepHKaHCKas). Bpemsi u myTu pacceneHus YeloBeKa IO IUIaHeTe.
EnuncTtBo  uenoBeueckux pac. HayuHas  HeCOCTOSTENBHOCTh  pacU3Ma.
[IpucnocoOaeHHOCTh YeNnoBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpesbl.
Bnusinue reorpaduueckoit cpensl W apeiida reHOB Ha MOpPQOIOTHIO U

(I)I/ISI/IOJ'IOFI/IIO YCJIO0BCKa

OKOCHCTEMBI U MMpUCyIKrEe MM 3aKOHOMCPHOCTHU




7.1

Pa3nens! u 3agaun sxosorun. CBsi3b 3KOJIOTUU C IPYTUMU HAyKaMH.
Metoner skosiorun. IloneBbie HAOMIOACHHS. ODKCHEPUMEHTHI B  OKOJOTHU:
IpUpoJHbIE U JlabopaTopHble. MozaenupoBaHue B HKOJOTHH. MOHHTOPUHT

OKPYKAIOIICH CpPeJibl: JIOKATbHBIN, pErHOHATBHBIN U TT00ATBHBIH

7.2

Okonorndyeckue (GakTopbl W 3aKOHOMEPHOCTH WX neiicTBus. Kiaccuduxanms
9KOJIOTHYECKUX (pakTopoB: abMOTHYECKHE, OWOTHYECKHE, AHTPOIIOTCHHBIE.
OO0uue 3aKOHOMEPHOCTH JEHCTBHSL dKoJorndeckux Qaxrtopos. IIpasuiio
muaumyma (K. Ilnpenrens, 0. JIubux). TosepaHTHOCTh. DBPUOMOHTHBIC U
CTEHOOMOHTHBIE OPraHU3MBI.

Abunornyeckue (axkrtopsl. CBeT Kak AKOJIOTHYECKUi (akTop. JleficTBue pa3HbIX
Y4acTKOB COJIHEYHOTO CIHEKTpa Ha OpraHu3Mbl. OKOJOTHYECKHE TIPyMIIbI
pacTeHMii M JKMBOTHBIX IO OTHOUIEHHIO K cBeTy. CHUrHajbHas pojib CBETA.
DoTONEpUOAN3M.

Temneparypa kak okojorumdyeckuil ¢akrop. JlelictBue Temmeparypbl Ha
opranu3msl. [IoMKWIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTaHU3MBbI.

Bnaxnocts kak akonoruueckuil Qakrop. IlpucmocoGnenuss pacteHuil K
MOJ/Iep’)KaHnui0 BoAHOro Oananca. Kimaccudukanuys pacTeHuil MO OTHOIIEHHIO K
Bozie. [Ipucnoco6neHns )KUBOTHBIX K M3MEHEHUIO BOJJHOTO PEXHMMA.

Cpensl oOuTaHMSA OPraHM3MOB: BOJHAs, HA3eMHO-BO3/AYyILIHAs, I1OYBEHHas,
rilyOuHHasi  MOAINOYBEHHAs, BHYTpPUOpraHu3MeHHas. DPHU3UKO-XUMHUYECKHUE
OCOOEHHOCTH cpeJl OOMTaHus OpraHu3MoB. l[IpucmocoOiieHus OpraHu3MOB K
KHU3HU B Pa3HbIX CpeJax.

buonornyeckue putmel. Buemnue u BHyTpeHHHE pUTMbL. CyTOYHBIE M TOJUYHBIE
putMbl. [IpHCrIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBUil
AKHU3HU.

JKuznennsie ¢opmbl opranu3moB. [loHsarue o >xu3HeHHOH (dopme. Ku3HEHHBIE
(GopMBl pacTeHMii: JepeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJICTHHE TPaBBI,
oJHoJeTHUE TpaBbl. JKu3HeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a3po0HOoHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue ¢axtopbl. Buabl OMOTHYECKMX B3aMMOJEHCTBHM: KOHKYpPEHIMS,
XMIHUYECTBO, cUMOM03 U ero (opmel. [lapazutusm, xoomnepauus, MyTyaausMm,
KOMMEHCAJIU3M (KBapTHpPaHTCTBO, HaXJeOHUYECTBO). Herpoduueckue
B3aMMOJICHCTBUS  (Tommueckue, (¢opuyeckue, ¢abpuueckue). 3HAUCHUE
OMOTMYECKMX B3aMMOJAEHCTBHM JUISI CYIECTBOBAHUS OPraHU3MOB B Cpejie

oOHMTaHUs. HpI/IHI_[I/IH KOHKYPEHTHOI'O UCKJIFOUYCHU

7.3

OKOJIOTUYECKHE XapPaAKTCPUCTUKU TOIYJISAIUN. HOHYJ'I}ILII/I}I KaKk OHMOJIOTHYECKast

cucrema. Poib HEOTHOPOIHOCTH cpelibl, PU3NUECKUX OaphepoB U OCOOCHHOCTEN




OMONIOTUN BHJIOB B (DOPMHUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI MOITYJISIIUHA.
OcHOBHBIE TIOKA3aTeNu MOMYJSALMH: YUCIEHHOCTb, IUIOTHOCTb, BO3PACTHAs H
MOJIOBasi  CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTb,
MUTPALUSL.

Dxosioruueckasi CTpykrypa monyisnuu. OIeHKa YHCJICHHOCTU TOIYJISIUH.
JvHamuka monyyisiuud U €€ peryJisiiusa. buoTHyeckuil MoTeHIMan NOMyJISAIUH.
MopaenupoBanue JAMHAMHUKJA —nonyiasiuud. KpuBble pocTa  YMCIEHHOCTH
nonynsuud. KpuBble BbDKHBaHUA. Perynsuus 4MCICHHOCTH NONYJISIUUNA: POJIb
(akTOpOB, 3aBHCAIMIMX W HE 3aBHUCSIIUX OT IJIOTHOCTU. OKOJOTUYECKUE
cTpareruu BUJOB (r- 1 K-cTparerun).

[Tonsatue 006 »Koyormvecko Huie Buga. Mectoobutanue. MHoromepHas
Mozenb skonormyeckon Humn Jx.M. XardanHcona. Pa3zMepsl »KOIOrM4eckoit
Huid. [ToTeHnuaneHas U peaTu30BaHHAs HUILIN.

Bun kak cucrema mnomyssiiuii. Apeandsl BHIOB. BHIOBI W HX JKHU3HEHHBIE
CTpaTe€ruyd.  3aKOHOMEPHOCTHM  TMOBEACHUS W  MUTpAlUd  KUBOTHBIX.

brnonornueckne MHBa3NN YYy>XXEPOAHBIX BUI0B

7.4

CooOmiectBa opranu3moB. buorneno3 u ero crpykrypa. CBsizu Mexay
opraHm3mMamMu B OHOIlEHO3€. ODKOCHCTeMa KakK OTKpbiTas cucrema (A.J[x.
Tencnu). @yHKUMOHANBHBIE OJIOKM OPraHU3MOB B AKOCHCTEME: MPOAYLEHTHI,
KOHCYMEHTHI, pelyleHThl. Tpodudeckue ypoBHU. Tpodudeckue 1enu U CETH.
AOGunoTtnieckue 0ok 3KocucTeM. [1ouBBI M Wbl B 3KOCHCTeMaX. KpyroBopor
BEILECTB U MOTOK 3HEPTUU B IKOCHCTEME.

OcHoBHBIE TMOKa3aTeNH IKOCUCTEMbl. buomacca U mpoayKuusa. DKOJIOTUYECKUE
MUPAMHUJIBL YKCcell, DMOMAacChl U SHEPTUU.

HanpaBnennble 3akOHOMEpHbIE CMEHBI CO0OIIecTB — cykueccuu. [lepBuunbie U
BTOPUYHBIE CYKUECCHMM M HX MPUYUHBL. AHTPOINOreHHbIE BO3ACUCTBUS Ha
cykneccuu. Kimimakcnoe coobuiectso. buopaznoobpasue u noiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.

[Ipupoanbie 3KOCHCTEMBI. AHTPONOTE€HHBIE HKOCHCTEMBI. ATPOIKOCHCTEMA.
ArporneHo3s. Paznuuns Mexxy aHTpONIOTeHHBIMU U IPUPOTHBIMUA SKOCHCTEMAaMHU.
Ypboakocucrembl. OCHOBHBIE KOMIIOHEHTHI YpOoakocucteM. ['opoackas ¢opa u
(ayna. CuHaHTpoOIU3alusa TopoJcKoil ayHsl. bronorudeckoe u xo3sHUCTBEHHOE
3Ha4YeHHUE arpod’KOCHUCTEM M YpOO’KOCHUCTEM. 3aKOHOMEpPHOCTH (HhOpMUPOBAHMS
OCHOBHBIX B3aMMOJECUCTBUI OPraHU3MOB B 3KOCUCTEMAX.

IlepeHoc 3HEPruM U BELIECTB MEXKY CMEXHBIMU DKOCHUCTEMaMU. Y CTOMUMBOCTD
OpraHM3MOB, TIONYJSIUHA UM DKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX U

AHTPOIIOT€HHBIX BO3ICUCTBUN

7.5

buocthepa — oOmennanerapHas o60ono4yka 3eMiHM, T CYIIECTBYeT WU




cyuiectBoBasnia Ku3Hb. Yuenue B.M. Bepnaackoro o Omocdepe. ObGnactu
o6uocdepsl u e€ cocran. JKupoe BeriecTBo OHochepbl U ero GyHKIUH.
3aKOHOMEPHOCTH cyIecTBoBaHusl Ouocdepsl. OcobeHHOoCTH OHOChEphl Kak
I00ampbHOW  dKOCHCTeMBbl.  J[MHaAmMu4Yeckoe  paBHOBecue B Oumocdepe.
KpyroBopoTsl BemiecTB W OHOr€OXMMHUYECKHE LHKIBI (yriepona, a3ora).
PurmuuHOCTS siBeHMI B Onochepe.

3onansHOCTh OMoctepsl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHAIpA,
XBOMWHBIC Jieca, CMCIIAHHBIC W MMHUPOKOJIMCTBCHHLIC Ji€Ca, CTCIIM, CAaBAHHBI,
OYyCTBIHH, TPOIMMYCCKHUE JI€Ca, BBICOKOTOPbA. KJ'II/IMaT, paCTHTeJ’IBHBIﬁ n
KUBOTHBIN MUP OMOMOB CYIIH.

CtpykTypa ¥ (yHKIHUS KUBBIX CHCTEM, OIIEHKAa UX PECYpCHOTO IMOTEHIMana u

o6uocepHbIX QyHKINH

7.6

DKOJIOTHYECKUE KPU3HCHI U UX MpUYMHBL. Bo3nelicTBue venoBeka Ha Ouocdepy.
3arpsi3HeHUEe BO3AYIIHOW cpenbl. OXpaHa BO3ayXa. 3arps3HEHUE BOJHOWM CpPEIIbI.
OxpaHa BoAHBIX pecypcoB. Pazpymenne nouBbl. OXpaHa IMOYBEHHBIX PECYPCOB.
HN3meHenue knumara.

AHTpPONIOTEHHOE BO3JICMCTBHE HA PACTUTENbHBIA M JKMBOTHBIM mup. OxpaHa
PaCTUTENBHOTO U >KMBOTHOrO Mupa. OCHOBHBIE NMPHUHIMIBI OXPaHbl MPHUPOJBI.
Kpacupie kaurun. Oco0o oxpansembie mpupoansie Ttepputopun (OOIIT).
borannueckue caspl ¥ 300J0TMYECKUE TapKH.

OCHOBHBIE TPUHLMUIIBI YCTOMYMBOIO pPa3BUTHS YEJIIOBEUECTBA U IPUPOJIBI.
PannonanbHOe  mPHUPONOMOIB30BAaHUE U COXpPAaHEHHE  OMOJIOIHMYECKOTO

pa3zHooOpasus 3emiu




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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