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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydebHOMY mnpenmety "buonorus" (manee - Ouosiorusi) Ha
YpOBHE cpeqHero obmiero odpasoBaHusi pa3paboraHa Ha ocHoBe denepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit deaepanuny,
dI'OC COO, KoHuenuuu mnpenoaaBaHusi ydyeOHOro mnpeaMera «buonorus» u
OCHOBHBIX TOJIOKEHUH (eepanbHoi pabodeil mporpaMMbl BOCIIUTAHUA.

VYueOHnbiii npeamer «buonorus» yriyonéanoro ypoHs usydenus (10-11
KJIACChI) SIBJISIETCS OJJHUM M3 KOMIIOHEHTOB MpeaMeTHoM obnactu «EcTtecTBeHHO-
Hay4dHble ipeaMeTh». CornacHo nonoxeHusM OI'OC COO npoduiibHbIe yueOHBIC
IpeAMEThl, H3ydyaeMble Ha yIrayOJE€HHOM YpOBHE, SABISIIOTCA CHOCOOOM
muddepennnanun  00ydeHUsT Ha YPOBHE CpEIHEro oOIiero oOpa3oBaHUs U
IpU3BaHbl OOECIEUNUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CpPEIHHUM
o01uM, cpeTHUM NpodecCUOHATBHBIM U BBICIIMM 0Opa3oBaHueM. B To ke Bpems
KOKIBIM HW3 JTHUX YYEOHBIX TMPEIMETOB JODKEH OBITh OpPHUEHTHPOBAH Ha
IPUOPUTETHOE pelIeHue 00pa30BATENbHBIX, BOCIUTATEIbHBIX W Pa3BHBAIOLIUX
3a/lay, CBSA3AHHBIX C MpoQopueHTaleld OO0YyYaIomUXCl W CTUMYJIHPOBAHHUEM
WHTEpeca K KOHKPETHOM 00JacTH HAay4YHOTO 3HAHMWSI, CBS3aHHOTO C OMOJIOTHEH,
MEIUIUHON, SKOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM HJIM BOCHHBIM JIEJIOM.

[Iporpamma no yue6HOMy npeameTty "buosorus" naét npeacraBieHue o Heau
W 3a7a4ax M3ydeHus yueOHoro npeamera «buonorus» Ha yriayO0ia€HHOM ypOBHE,
omnpenensieT o0s3aTenbHOE (MHBApUAHTHOE) MPEAMETHOE COJEp)KaHUE, €ro
CTPYKTYpPHUpOBaHHME TIO pa3JeinaM W TeMmaMm, pachpeleleHue M0 Kiaccam,
PEKOMEHJIyeT MOCJIEeI0BAaTEIbHOCTh HM3y4YeHUs yuyeOHOro marepuajia ¢ y4€Tom
MEXMPEAMETHBIX W BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKH Y4eOHOro Ipolecca,
BO3PACTHBIX 0COOEHHOCTEHN oOyyJaromuxcs. B mporpaMmme no 6Mog0ruu peaan3oBaH
IPUHLIUI TPEEMCTBEHHOCTH € U3y4Y€HHEM OMOJIOTMH Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHus, Omaromaps YeMy MPOCMATPUBAETCS  HAMpPaBICHHOCTh  HA
MOCJIEYIONIEe pa3BUTUE OMOJOTMYECKUX 3HAHUW, OPUEHTUPOBAHHBIX Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOI'O  MHMPOBO33PEHHS,  IKOJIOTMUYECKOIrO
MBIILJIEHUS, IPEACTABIICHUI O 3I0POBOM 00pa3e >KM3HU, Ha BOCITUTaHUE OEpEeKHOTO
OTHOIIIEHUS K OKPY’KaIoIel MpUpoIHOH cpesie. B mporpaMmMe mo OMOIOTHH TakkKe
MOKa3aHbl BO3MOXKHOCTH ydeOHOTO mpenmera «buomorus»y B peanu3amnuu
tpeboBanuit ®I'OC COO K miIaHUPYEMbIM JMYHOCTHBIM, METaNpPEAMETHBIM U
PEIMETHBIM pe3ybTaTaM 00ydeHHUs ¥ B JOPMUPOBAHUU OCHOBHBIX BUIOB yUeOHO-
MO3HABATEJIIbHON JIEATEIBHOCTH OOYYalOIIMXCSd 10 OCBOCHUIO  COJACpIKAHMS
OMOJIOrMYecKOro 00Opa3oBaHMsI HA YPOBHE CPEeIHEro o0LIero o0pa3oBaHusl.

VYuebnsiii npeamer «buosorusy Ha ypoBHE CpemHero oOIero oopa3zoBaHus
3aBeplIaeT OMOJIOrHuecKoe 0Opa3oBaHue B IIIKOJIE U OPUEHTHUPOBAH HA paCIIMpEHHUE
U yriiyOJieHHe 3HaHUM 00yJaroluXxcs O >KUBOU IPUPOJIE, OCHOBAX MOJIEKYJISIPHOU U



KJIETOYHOM OMOJIOTUH, SMOPUOJIOTHH U OMOJIOTUU PA3BUTHUSL, TEHETUKHU, CEJIEKIUH,
OMOTEXHOJIOTUH, FBOJIFOLIMOHHOTO YUEHUS U SKOJIOTHH.

N3yyenue ydeOHOoro mnpeamera «buonorus» Ha yriayOJEHHOM YpOBHE
OPUEHTHUPOBAHO HAa MOJrOTOBKY OOYYAIOMIMXCS K MOCIEIYIOUIEMY MOIYYEHUIO
Ouosiornyeckoro  oOpa3oBaHHUs B  By3aX W OpraHu3alusx  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpXKaHUS COCTABISAET CUCTEMA
OMONOTMYECKUX  3HAHWM, TOJMYYCHHBIX TPU H3YyYEHUU  OOyHaroIIUMHUCA
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eloB OMOJIOTMH HA YPOBHE OCHOBHOTO
obmiero o6pazoBanms, B 10—11 kmaccax 3TH 3HaHMS IMOJYyYarOT pa3BUTHE. Tak,
paclmiMpeHbl U YriIyOJeHbl OHOJOTMYECKHE 3HAHHMS O PACTEHUSX, *XUBOTHBIX,
rpu0ax, OaKTepHsIX, OpPraHM3Me YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTSAX >KH3HHU,
JIOTIOJTHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOPhIE MOKHO HMCIOJIb30BAaTh KaK OPUEHTHUPHI [JISl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke WHTErpanus OHOJOTUYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, MOJYYEHHBIMH OOYYAIOIIMMHCS TMPU HU3YyYEHUU
(bU3UKU, XUMHUH, TeoTrpapuu U1 MAaTEMATUKH.

CrpykTypa mporpammbl 1o yuyeOHomy mpeamety "buonorus" otpaxkaer
CHUCTEMHO-YPOBHEBBIH U 3BOJIIOLUMOHHBIA MOJIXOJbl K M3YYCHUIO OHOJIOTHH.
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEePHBIE AJI )KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHU3alllH, SBOJIOLMN OPraHUYECKOr0 MHUpa Ha 3eMIie,
COXpaHeHHs1 OMOJIOrMYECKOTO pazHooOpa3us maneTsl. Tak, B 10 kinacce uzydarores
OCHOBBI MOJICKYJISIPHOM M KJICTOYHOM OWOJIOTHM, SMOPHUOJIOTHUH MW OHOJOTHH
pa3BUTHS, TEHETUKA M CEJIEKIUU, OMOTEXHOJOTUM M CHHTETUYECKON OHOJIOTHH,
aKTyaJU3UPYIOTCS 3HAHUS OOydYarolmuxcs Mo OOTaHWKE, 300JI0TUH, AHATOMMWH,
¢dbuszunonorun yenoreka. B 11 kiacce uzy4aroTcsi S3BOJIOIMOHHOE YUYEHHE, OCHOBBI
AKOJIOTHH M YU4eHHe 0 Orocdepe.

VYuebnsiii mnpeamer «buonmorus» mpuszBaH = 00ecHeUUTh  OCBOCHHE
OOyYarOIIMMUCST OMOJIOTUYECKUX TECOPUN M 3aKOHOB, WJICH, IPUHITUTIOB U MPABHII,
JIeXKaIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOEHHOCTSIX KIJETKH, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHUKEHMSIX, COBPEMEHHBIX
WCCJICIOBAHMSIX B OMOJIOTHY, IPUKIIATHBIX aCTICKTaX OMOJIOTHYECKUX 3HaHWi. J[iis
pa3BUTHS W TOAJAEpX aHUS HUHTEpeca oOydaromuxcsi K OWOJOrMU Hapsaay co
3HAYUTEIBHBIM 00BEMOM TEOPETHUECKOTO0 MaTepuaia B COJEPKAHUHU MPOrPAMMBI
1o OMOJIOTUU MPETYyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHUS U Pa3BUTHUS
TOM WJIM MHOM 00J1acTH OMOJIOTHH, BKJIAJI0M OT€YECTBEHHBIX U 3apYOC)KHBIX YIEHBIX
B pellIeHUE BAXKHEUIINX OMOTOTHYECKUX U SKOJIOTHUYECKUX MPoOeMm.

[enp uzyuenus yuebHoro npeamera «buonorus» Ha yriryOJI€HHOM YpOBHE —
OBJIaZICHHE OOYYAIOIIMMHUCA 3HAHUSAMH O CTPYKTYpPHO-(DYHKIIMOHAIBHOMN



OpraHu3allid >KUBBIX CHCTEM pAa3HOTO paHra W MNpuoOpeTeHue YyMEHUU
UCIIONb30BaTh 3TH 3HaHUSA B ()OPMHUPOBAHUU MHTEpEca K OMPEeNEHHON 00JIacTH
npohecCHOHANBPHOM JESTENbHOCTH, CBSI3aHHOM ¢ OWoNoruel, win K BBIOOPY
y4eOHOTr0 3aBeJeHUS JJIsl TPOIOKEHUS OMOJIOTUYECKOro 00pa3oBaHus.

JocTikeHue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yIIyOIEHHOM YpOBHE 00€CTIEUMBACTCS PEIICHUEM CIEIYIOIMNX 3a1au:

OCBOCHME O0YYaIOUUMUCS CUCTEMbI OMOJIOTMYECKHX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U
IpaBHUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHUPA; O
CTPOCHUHM, MHOIroo0pa3uM M OCOOCHHOCTSIX OHMOJOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MONyJsALus, BU, ONOreoleHo3, ouocdepa); 0 BHLAAIOIMUXCS OTKPBITHSIX
Y COBPEMEHHBIX UCCJIEIOBAHUSX B OMOJIOTHH;

O3HaKOMJIEHUE OO0y4aroUMxcs C METOJAaMH II03HAaHUS >KMBOW IPUPOJIBIL:
UCCJIEIOBATEICKUMU  METOJJaMi  OMOJIOTMUECKMX HayK (MOJIEKYJSIpHOU H
KJIETOYHOM OMOJIOTMH, SMOPHUOJIOTHH U OMOJIOTUH PA3BUTHS, TCHETUKH U CEJICKIINH,
OMOTEXHOJIOTUM U CHHTETUYECKOW OMOJOrMM, MaJ€OHTOJIOTUH, SKOJOTHH);
METOJJaMU  CaMOCTOSITEJIbHOTO TPOBEACHUS OHOJOTMYECKMX HCCIIEIOBAaHUN B
naboparopud ©W B mOpupoje  (HAOMIOJIEHHE, U3MEPEHHE, DKCIICPUMEHT,
MOJICTUPOBAHUE);

OBIaficHEe OOYYaIOMIMMHUCA YMEHHUSMHU: CaMOCTOSITENIbHO  HAaxXOIUTh,
aHAIM3UPOBATh U HCIIOJIH30BAaTh OHMOJOTUYECKYI0 WH(MOpMAIUIO; IMOIh30BaATHCA
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHMBOJMKOMW; YCTAHABIUBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTUM U  COIMATBHO-PKOHOMHUYECKHMMH ¢ JKOJOTHYECKUMHU
npo0OiieMaMy YeJIOBEUECTBA; OLIEHWBATH TOCJEICTBUS CBOCH IEATEIBHOCTH IIO
OTHOILIEHUIO K OKpYXaroulel NpupoaHOi cpene, COOCTBEHHOMY 3J0pPOBBIO U
3I0POBBIO  OKPYKAIOIIWUX  JIIOJICH; OOOCHOBBIBAaTH U COOJIOJATh  MEpHI
nporiIakTUKA WHOEKITMOHHBIX 3a00JIeBaHUI, TIPaBUJIa MOBEICHUS B MPUPOJE U
oOecrieyeHusi 6€30MacCHOCTH COOCTBEHHOM KU3HENEATENbHOCTH B UPE3BbIYANHBIX
CUTyallUsiX TMPUPOAHOTO H TEXHOTCHHOTO XapakTepa, XapaKTepHu30BaThb
COBPEMEHHBIC HAYYHbBIE OTKPHITHS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y 00YYAIONUXCS HHTEIICKTYAIbHBIX M TBOPUYECKUX CITOCOOHOCTEH B
MpoIleCCe 3HAKOMCTBA C BBIIAIONIMMUCS OTKPBITUSIMH H  COBPEMEHHBIMHU
UCCIICIOBAaHUSIMU B OMOJIOTHM, pEUIaeMbIMU €10 MpoOJeMaMM, METOIOJIOTHEH
OMOIOTHYECKOTO UCCIIEOBAHUS, TPOBEICHUS IKCIIEPUMEHTAIBHBIX UCCIIeIOBAHUH,
penieHrus OMOJIOTMYECKUX 3a/ad, MOJCIHPOBAHUS OHMOJOTHYECKUX OOBEKTOB M
MPOILIECCOB;

BOCIHUTAHHUE y OOYYAIOIIMXCS [IEHHOCTHOTO OTHOIICHUS K KUBOU MPHUPOJE B
LIEJIOM U K OTACNIbHBIM €€ 00BEKTaM U SBICHUSIM; (HOPMUPOBAHHUE IKOJIOTUUECKOM,



IeHEeTHYECKOM IPaMOTHOCTH, O0IEeN KyJIbTYphI MOBEJICHUS B IPUPOJIE; MHTErPALIUU
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrue  OOYYaIOMIMMHUCS  KOMIIETEHTHOCTH B PalMOHAIBHOM
PUPOIOIIOIB30BAaHUH (COOIIO/ICHUE MTPABUJI MOBEJCHUS B IPUPO/IE, OXPAHbI BUIOB,
IKOocucTeM, Omocheprl), COXpaHEHWH COOCTBEHHOTO 3I0POBbS U 3I0POBBS
OKpYXaromux Jrofeil  (coOmomeHuss Mep NPOPUIAKTUKH — 3a00JICBaHHM,
obecrnieueHrne OE30MaCHOCTH KU3HEACSITEILHOCTH B YPE3BBIYANHBIX CHUTYAIHIX
OPUPOAHOTO M  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BAHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUMN B TOBCEAHEBHOM JKU3HMU;

CO3JaHUE€  YCIOBUM I  OCO3HAHHOrO  BbIOOpa  OoOydarouuMucs
VHIMBUTyaJIbHOU o0OpazoBaTeIbHOM TPaeKTOPUH, CIOCOOCTBYIOIIEH
nocieayomemMy MnpopecCHOHAIbHOMY CaMOOIPEAEICHUI0, B COOTBETCTBUM C
WH/IMBUTyaJIbHBIMU UHTEpPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO1ee 4nMcao yacoB, OTBEACHHBIX Ha M3y4Y€HHE OMOJIOTHUHM Ha yriyOJIeHHOM
YPOBHE CpeaHero oo0riero oopa3zoBanus, coctarimsieT 204 vaca: B 10 kmacce — 102
yaca (3 gaca B Henenmo), B 11 kimacce — 102 vaca (3 yaca B HeIeIo).

OT100p OpraHu3anvoHHBIX (OPM, METOJIOB U CPEICTB OOy4eHUsI OHOJIOTHU
OCYILECTBISIETCS C YY4ETOM CHELM(PUKU €ro CoAepKaHHs M HalpaBJICHHOCTU Ha
NpOAODKEHHE OMOJIOTMUECKOTO 00pa30BaHHMS B  OPTaHU3AMAX CPEOHETO
po¢heCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s3aTenbHBIM yCIOBUEM NMPU 00YyYEHUHN OMOJIOTHH Ha YyriyOlI€HHOM YPOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OPATOPHBIX W TpakTU4Yeckux padbor. Takke ydacTue
OOy4YaronIMXcsi B BBIMOJHEHUU MPOCKTHBIX U Yy4eOHO-HCCIIEOBATEIbCKUX PadoT,
TEMaTHKa KOTOPHIX OMPEIENIIETCs yUUTelIeM Ha OCHOBE UMEIOIINXCSl MaTepUaTbHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.



COJEPKXAHUE OBYUYEHUA
10 KJIACC

CopepkaHrue NporpaMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOJHUT B MPOBEPKY
rocynapctBeHHo# utorooi arrecrauu (I'MA).

Tema 1. buoJsiorus kak Hayka

CoBpeMeHHass OMOJIOTHS — KOMIUICKCHAas Hayka. KpaTkas ucropusi pa3BUTHS
Ouonoruu.  buonormyeckue HAyKd M H3y4YaeMble UMHU  TPOOJIEMBI.
OyHIaMEHTAbHbIE, NPUKIAJHBIE W IOMCKOBBIC HAy4YHbIE MCCIEIOBaHUA B
OHOJIOTUU.

3HadeHne OMOJOTUH B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. I[Ipodeccun, cBszanHbie ¢ Ouosiorueil. 3HaueHue OHOJOTUU B
IIPAKTUYECKOM JCATEIBHOCTH YEJIIOBEKA: MEIMIMHE, CEJIbCKOM  XO3SHCTBE,
MIPOMBIIIJIEHHOCTH, OXPaHE NPUPOIBL.

JleMoHCTpanumn

[Toptpetsi: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, V.
I'apsen, I'. Mengens, B. . Bepuaackuu, U. I1. [Tasnos, Y. 1. Meunukos, H. .
Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuxk, JI. K. benses.

Tabnuupsl U cxembl: «CBs3p OMOJIOTHM C JAPYrUMU Haykammuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. )KuBble cuCcTeMbI M UX H3yYeHHE

JKuBble cucTeMbl Kak HOpeaMeT u3ydeHust Ouonoruu. CBOWCTBA MKUBBIX
CUCTEM: €IMHCTBO XHUMHYECKOIO COCTaBa, JUCKPETHOCTb M ILEIOCTHOCTB,
CIOXXHOCTh U YIOPSAJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHW3allus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3alMu JKUBbIX CHCTEM: MOJIEKYJSIPHBIM, KIIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIMN, TMOIYJISIHUOHHO-BUIOBOM, AKOCHUCTEMHBIN
(buoreonenotuyeckuit), omocdepHbiii. Ilporecchl, MPOUCXONAIINE B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKUBOTO. JKW3HB Kak ¢opma CyIIECTBOBAHUS
Marepuu. Hayku, n3ydaromne >kMBble CUCTEMBI HA PA3HBIX YPOBHSAX OpraHU3aLNHU.

N3yuenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmrionenue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alusl, MeTaaHainn3. [IoHsITHE O 3aBUCUMON U
HE3aBUCUMOMN IiepeMeHHOW. IlmaHupoBanue odkcriepumenTta. lIlocraHoBka wu
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKU M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosormdeckux maHHbIX. OIeHKa JOCTOBEPHOCTH TOJYyYEHHBIX
pe3ynbTaToB. [IpuumHBI HCKaxX€HUsT pe3ysIbTATOB J3KcnepuMeHTa. [loHsTue
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmuubr u cxembl: «OCHOBHBIE TMpU3HAKK >KU3HW», «buonornyeckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpPraHU3ALMH KUBOU
npuposib», «CTpoeHHE >KUBOTHOM KIETKW», «TKaHW KUBOTHBIX», «CHCTEMBI
OpPraHoOB YEJIOBEUYECKOTo opraHusMay, «buoreonenos», «buochepa», «Metoas
W3YUYECHHUSI )KUBOU TTPUPOJIBI».

O6opynoBanue: 1abopaTopHOE 000pPYAOBAHKE JUIsl TPOBEACHUS HAOTIOICHUH,
U3MEPEHUN, IKCIIEPHUMEHTOB.

IIpakTnyeckas padora «lcnosp30BaHWE pPaA3IMYHBIX METONOB IIpU
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi Ki1eTkn

Knerka — cTpykTypHO-QYHKIIMOHAJIbHASI eQuHUIA >kuBoro. lcropus
OTKpbITUs KiIeTKU. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE IOJIOKEHUS COBPEMEHHOM KJIECTOYHOM
TEOPUH.

Metoapl  MOJIGKYJISIPHOM W KJIETOYHOM  OWMOJOTUM:  MHUKPOCKOIUS,
xpomarorpadus, 371eKTpodope3, METOJ MEYEHbIX aTOMOB, IUddepeHInanIbHoe
HEeHTpUYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue @Qurkcupo8aHubix
K1emokK. DIEKTpOHHAasi MUKpockonud. Kougokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabmuubl U cxembl: «CBETOBOM MUKPOCKOI», «DNEKTPOHHBIA MHUKPOCKOIDY,
«HMcTopus pa3BUTHS METOA0B MUKPOCKOIIMM.

ObopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIIpEnapaThl pacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

IIpakTuyeckass padora «l3yueHne METONOB KIETOYHOW OHOJIOTUU
(xpomartorpadusi, saekrpodopes, aubdepeHnranTEHOe EHTPUDYTHPOBAHUE,
[111P)».

Tema 4. XumMuueckasi OpraHu3anms KJIeTKH

XUMHUYECKUN COCTaB KIETKH. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Boga u €€ posb Kak pacTBOPUTEINS, PEArEHTa, y4aCTUE B CTPYKTYPUPOBAHNHU KIIETKH,
TerIoperysnuu. MuHepaibHbIe BEIIECTBA KIETKH, UX OUOJIOTHYECKast poiib. Pob
KaTUOHOB U AHUOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKUA. buonormueckue mnonaumepsl. benkwu.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil MoJiekyJbl. [lepBuunas
CTpyKTypa Oenka, TenTHAHas CBsI3b. BTopwdHas, TpeTWdyHas, YeTBEPTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kriaccuduxamuss — Oenkos.
buonoruueckue ¢pyHkuu 6eakoB. [lpuonsi.



Yraesoasl. MoHOCaxapupl, AUCaXapyuabl, OJIUTOCAXAPUIbI U MOIUCAXAPUIBIL.
OOmmii 1aH CTpoeHHs U (U3UKO-XMMHUYECKHE CBOMCTBA  YTIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlumunel. I'napodunbHo-TUApOdOOHEBIE cBOMcTBa. Kinaccudukarus JTumumos.
Tpurnuuepunsl, (ochonunuasl, BOCKH, CTepouibl. buomornyeckue QyHKIIHH
munuaoB. OO1ue cBONCTBAa OMOJIOTMYECKMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kuciotsl. JJHK m PHK. CrpoeHune HyKIE€MHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun xomruiementapaoctu. IIpaBuno Yapradda. Crpykrypa
JAHK — nBoiinas crimpaias. MectoHaxoxaeHue u ouonorndeckue ¢pyakuuu JJHK.
Bunsl PHK. ®yukuuu PHK B kietke.

Crpoenne monekynbl AT®. Makpospruueckue cBsizu B moiiekyine ATO.
buonornyeckue pynkuun AT®. BocctanHoBieHHBIE TEPEHOCUUKH, UX (QYHKIIUU B
Kietke. /pyeue nykneosuompugocpamol (HT®). Cexenuponanue [JHK. Memoow:
2EHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykrypHas OuoJOrvs: OMOXMMHUYECKHE U OMO(U3NUYECKUE UCCIEAOBAHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl Ouomoliekyn. Modenuposanue
CMPYKMypsl U QYHKYUL OUOMOIEKYN U ux Komniexkcos. Komnviomephwiii ouzain u
Opeanuyeckull cunmes OUOMONEKYI U UX HeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. [Tonmunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun, O.
Conrep, C. [Ipy3unep.

Junarpammsl: «PactipeneneHne XuMU4eCKUX 3JIEMEHTOB B HEXKUBOU MIPUPOEN,
«Pacrnipenenenne XuMUYECKUX 2JIEMEHTOB B KUBOM MPUPOJIE».

Tabmuubl u cxembl: «llepuonnueckas Tabiuila XUMHUYECKUX AJIEMEHTOBY,
«CTpoeHue MOJIEKyJibl BOJb», «BemectBa B coctaBe opraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OETKOBON MOJIEKYyNb», «CTpOeHHE MOJEKYI
yrieBoioBy, «CTpoeHue MOJIeKysl JunujaoB», «HyKIenHOBBIE KHUCIOTBI»,
«Ctpoenune Mmosekyiiel ATDy.

O6opynoBanue: XuMU4ecKas Mmocy/ia 1 000pya0BaHHE.

JlabopaTtopnasi pa6ora «OOHapyKeHHE OCIKOB C TOMOIIBIO KaYeCTBEHHBIX
peakuuii».

JlabopaTopHasi paborta «/ccrnenoBanre HyKJIEUHOBBIX KUCIOT, BBIJIEIEHHBIX
U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema S. CTpoeHue 1 QyHKUIMHU KICTKH

Tumnbl KJIETOK: JyKapuoTHUecKas U TMpokapuoTuyeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00PAa30BAHMSI KIETKH.



CrtpoeHue npokapuoTHueckoil kineTku. Kinetounasi creHka 6aktepuil 1 apxen.
OcoOeHHOCTH CTpPOCHHS TeTepoTpOoPHOW M aBTOTPO(HON MPOKAPUOTHUECKHUX
KJIETOK. MecCTO U poJib MPOKapuoT B OMOLIEHO3aX.

Crtpoenune u (GyHKIIMOHUPOBAHUE 3YKAPUOTHIECKOM KieTKH. [Ima3maTudeckas
MeMmOpana (tutazmaiiemma). CTpyKTypa Iuia3MaTH4eckod meMOpaHbl. TpaHcropT
BEIIIECTB Uepe3 MIa3MaTUIECKy0 MeMOpaHy: maccuBHbIN (AudPy3ust, odneryéunas
nuddy3ust), akTUBHBIM (MEPBUYHBIA M BTOPUYHBIM aKTUBHBIM TPaHCIOPT).
[TomynponumaeMocts MeMOpanbl. PaboTa HaTpuii-KaqueBOro Hacoca. DHIOIMTO3:
MUHOINTO3, (aronuTo3. Dk301uTo3. Kinerounas crenka. CTpykTypa U QyHKIAA
KJIETOYHOM CTEHKU PacCTEHUH, TPUOOB.

[Murorumasma. [{urozons. Llutockener. [Buxenue nuroriazMbl. OpraHouisl
kieTku. OTHOMEMOpaHHbIE OPTraHOM bl KIETKU: dHa0MIa3mMaTudeckas cethb (J11C),
anmapat [ oibJKH, JHM30COMBI, UX CTpoeHue U GQyHKIUU. B3aumocBs3b
OJTHOMEMOPAHHBIX OPTaHOUAOB KIIeTKH. CTpoeHHE TpaHyIIPHOTO PETUKYIyMA.
Mexanusm nanpasnenusi 6eakos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanysisipHbIN) SHIOTUIa3MATHYECKUNA PETUKYITYM.
CekperopHas ¢ynkuus annapara ['onbmku. Mooduguxayus benxkos 6 annapame
Tonvoorcu. Copmupoexa 6enkos 6 annapame [ onvodcu. TpaHCHOpT BEIIECTB B
KJeTke. Bakyonn pactutenbHbiX kiaeTok. Knerounslii cok. Typrop.

[ToryaBTOHOMHBIE ~ OpTaHOWABI  KJICTKW:  MUTOXOHAPWUH,  TUTACTHIBI.
Ilpoucxoorcoenue mumoxondpuii u nracmud. Cumoduoeenes (K.C. Mepeocrkosckuil,
JI. Mapeynuc). Ctpoenue u GyHKIUM MUTOXOHApUN M 1iactuia. llepBuunbie,
BTOPHYHBIE M CJIOKHBIE TUIACTUBI (POTOCHHTE3UPYIOIIMX dYKAPHOT. XJIOPOTUIACTHI,
XPOMOIIACTHI, JTEUKOTIIACTHI BHICIIINX PACTEHUM.

HememOpanubie opranouasl kietku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOuJI0B KJICTKH. PuGocomsr. IIpomesicymounvle Qunramernmul.
MukpodunameHTsl. Axkmunogvle Mukpoguiamermol. MBbIIIEYHBIE  KIETKH.
Axmunogvle KOMNOHeHMbl HeMbluleuHblX Kiemok. MukpoTpyoouku. Kierounsrii
neHtp. CTpoeHWE W JBWKCHHE JKTYTUKOB M pPECHHYECK. MUKpPOTPYOOUKH
nuToriasMel. Llentpuons. benku, accoyuuposamHvle ¢ Mukpoguiamenmamu u
muxpompybouxamu. Momopusie benxu.

Anpo. O6omouka sapa, XpoOMaTHH, Kapuoria3ma, SAPBIIIKA, UX CTPOCHHUE H
bynkuuu. SnepHsiid O0enkoBbld MaTpukc. [IpocTpaHCTBEHHOE pPacHOOKEHHE
XpomMocoM B wuHTepdaszHOM snpe. Dyxpomamun u cemepoxpomamun. benku
XpoMaTUHA — TUCTOHBL. J{uHamuxa s0epHou 00010uku 8 mumose. AHoephbiii
Mpaucnopm.

Knerounsie BrmtoueHuss. CpaBHUTENbHAS XapPAKTEPUCTHKA KJIETOK DYKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuupbl u cxembl: «CTpOeHHE JYKApUOTHUYECKON KieTku», «CTpoeHue
JKUBOTHOW  KJeTKW», «CTpOoeHHME  pacTUTENbHOW  KJIETKW», «CTpoeHue
MUTOXOHAPUMNY», «S1po», «CTpoeHne NPOKApUOTUUECKON KIIETKI.

OOopynioBaHHE: CBETOBOM MHMKPOCKON, MHKPOIPENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOTIpenapaThl 0aKTepUaIbHbIX KIETOK.

JlabopaTtopnass pabora «l3ydeHue CTpPOEHHS KJIETOK Pa3IUYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «/3ydueHue CBOUCTB KJICTOYHOM MEMOPAHBI».

JlaGoparopHasi padora «lccienoBanue Imuia3Moiu3a M JACIIa3MOjIu3a B
PACTUTEIIbHBIX KJIETKaX».

IIpakTuyeckasi padora «/3yueHne NBUKEHUS IUTOIIA3MbI B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0MeH BellecTB U NMPeBpallleHHe YJHEPTHH B KJIETKe

AcCUMHIIALINS U AUCCUMIISIIIUS — JBE CTOPOHBI MeTabom3Ma. Turbsl oOMeHa
BEIIIECTB: aBTOTPOGHBIN U TeTepoTpodHBI. YdacThe Kuciopoia B OOMEHHBIX
mpoiieccax. JHepreTudeckoe oOecredeHue KIeTku: mnpespaiieHue ATD B
oOMeHHBIX Tporieccax. DepMeHTAaTUBHBIM XapakTep peakluil KJIECTOYHOIO
Metabonuzma. DepMeHTh, UX CTPOEHUE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otnuunsi GepMEHTOB OT HEOPTAaHMYECKUX KaTanu3aTopoB. benku-
aKTUBATOPHI U OEJIKU-UHTHOUTOPHL. 3aBHUCHUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3InYHBIX (HaKTOPOB.

[lepBUUYHBIA CHUHTE3 OPraHUYECKHX BEIIECTB B KiIeTKe. {DOTOCHHTES.
AHOKcuceHHbIll U OKcuceHHbll omocunmes y obaxmepui. Ceemocobuparowue
nuUSMeHmovl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Poap XJI0pOIIacToB B Mpouecce
dborocunTe3a. CBeroBas u TeMHOBas ¢aszpl. Pomoovixanue, Cs., Cs. u CAM-munsi
gdomocunmesa. llpogykTuBHOCTH (hoTOCHHTE3a. BiiusiHue pa3nnyHbix (akTopoB HA
CKOpOCTh (hoTOCHHTE3a. 3HaUeHHE (DOTOCUHTE3A.

XEeMOCHHTES. Pa3nooGpasue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUITUPYIOIIHE OaKTepuu, >Kele300aKTepru, CepoOaKTepUH, BOJOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHHTE3a.

AHadpoOHbIe opraHu3Mbl. Bumbsl Oposkenus. [IpomykTel OpokeHHS U HX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHAa’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTENHN OOJIEe3HEH.

AspoOHbIe OpraHu3MBlI. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroBuTenbHBIN TaM. [ THMKOIN3 — OECKUCIOPOIHOE PACIICIIIICHUE TITFOKO3BI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JbIXaHUE. PO MUTOXOHIpUN B
mpoiieccax Omosornueckoro okucienus. [{ukmmmueckne peakuu. OKUCIUTENHHOE
bochopunupoBanue. Juepeus memopanuozo epaouenma npomonos. Cunmes ATD:



paboma npomonroi ATD-cunmasel. [IpenmyiecTBa a3poOHOTO MyTH OOMEHa
BEIIECTB Mepe aHadpOoOHBIM. D (HEKTUBHOCTH SHEPTETUIECKOTO 0OMEHA.

JleMoHCTpanun

[Toptpertsr: k. [lpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuubl 1 cxeMbl: «POTOCUHTE3», «IHEpPreTuyeckuii oomen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

OO0opyioBaHHE: CBETOBOW MHUKPOCKON, OOOpYAOBAHHUE I MPUTOTOBICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHas padora «/3yueHue KaTaTUTHUECKOM aKTUBHOCTH (PEPMEHTOB
(Ha mpUMepe aMuIa3bl UK KaTaias3bl)y.

JlabopaTopnassi pabGora «/3ydyeHue (HEpPMEHTATUBHOIO pACIICIUICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTEIIBHBIX U KUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopnasi pabora «CpaBHEHHE MTPOILIECCOB OPOKEHUS U JIBIXAHUSD.

Tema 7. HaciencrBenHasi uHGopManus U peajgu3anus eé B KJIeTKe

Peakuun MarpuyHoro cuuresa. [I[pUHIIMI KOMIIJIEMEHTAPHOCTU B PEaKIMIX
MaTpPUYHOIO CUHTEe3a. Peanuzanus HacieacTBeHHOM uHpopmaruu. ['eHeTnueckuit

KOJ, €ero cBoucrBa. TpaHckpunuus — Marpuunbiil cuHTe3 PHK. IIpuHumnen

TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTb, aHTUIIAPAJIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckotl kiemxe. Hexooupyrowue PHK.

Tpancisauus u e€ sranbl. Yyactue TpancnopTHeix PHK B GnocunTese Oenka.
VYcnoBus Ouocuntesza Oenka. KoaupoBanue amuHOKUCIOT. Ponbs pubocoMm B
onocuHTese Oenka.

Coepemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoMa y
MPOKApUOT U DYKAPUOT. Perynsuus akTUBHOCTH T'€HOB Yy MPOKapuoT. ['mmoresa
ornepoHa (d. XKaxo0, XK. Mano). Mozrexynsapuvie Mexanuzmvl IKCNPeCccul 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynrayuu pabomul 2enosg. Perynauns oOMEHHbBIX
npoiieccoB B kiieTke. Kietounslii romeocras.

Bupycsl — HekeTounble (hOPMBI )KU3HU U OOJUTraTHBIE mapa3uTbl. CTpoeHUE
IPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. KuzHeHHbll YUK
JHHK-cooepocawux supycos, PHK-codepocawux eupycos, baxmepuogacos.
Obpammuas mpauckpunyus, pesepmasd, UHme2pasd.

Bupychblie 3a005eBanus 4enoBeKa, >KMBOTHbIX, pacTenuil. CITM ][, COVID-19,
COLIMAJIbHBIE U MEIULIMHCKUE TTPOOIIEMBI.

buoungopmamuxa: unmeepayus u amanuz ooavuwux maccusos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oannvix. Hanomexunonocuu 6 buonozuu u meouyune.
IIpoepammupyemvole pynxyuu 6eaxos. Cnocobvl 0ocmasKu ieKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbrios, 1. 1. iBanoBcKuil.

Tabmumpl u cxemsl: «buocunte3 6enka», «I'eHeTnueckuii kom», «Bupycem,
«baktepuodarm.

IIpakTnueckas padora «Co3naHne MOJEIN BUPYCay.

Tema 8. ’Ku3HeHHBIH UK KI€TKH

Knerounslii 1uki, ero mepuoanl W peryisnus. WHTepdaza u MHUTOS.
Oco0OeHHOCTH TpolleccoB, MpoTekaronmx B uHTepdaze. [loaroroBka KiIeTKH K
nenenuto.  I[Ipecuntetmdyeckuii  (MOCTMUTOTUYECKUN),  CUHTETUYECKUH U
MOCTCUHTETUYECKUN (MTPEMUTOTUYECKUI ) TIEPUO b UHTEP(DA3BI.

Martpuunsiii cunre3 JIHK — pemnmkanus. [Tpunuunsr permmukanuu JHK:
KOMIUJIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CUHTE3, AHTUIIAPAILICIBHOCTD.
Mexanusm permmkanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u

TejaoMepa3a. XPOMOCOMHBIM HAOOp KIETKHM — KapuoTum. JIUmiaouaHbll W
rariouaHbell  HAOOpel  XpomocoM. ['omonormynsie xpomocombl. IlosoBbie
XPOMOCOMBI.

Jlenenne kieTku — MuTo3. CTa M MUTO3a M IPOUCXOSIINE B HUX MPOIIECCHI.
Tunel Mmuto3a. Kaproknnes u muTokrnHe3. buojgornueckoe 3HaueHre MUTO3a.

Perynsnust MUTOTHYECKOTO IMKIA KIETKH. [Iporpammupyemas kjieTodHas
rudesb — anornTo3.

Knerounoe s1po, XpoMocoMbl, (DyHKIMOHAJbHAs TeHOMUKa. Mexanuzmol
npoaughepayuu, ougppepenyuposxku, cmapenus u eubeau kiemox. «l{ugposas
KlemKkay» — Ouourn@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxembl: « KU3HEHHBIM MUK KIETKH», «Muto3», «CtpoeHue
xpoMmocom», «Permukanusa JJHK.

O6opynoBaHHE: CBETOBOM MHUKPOCKOII, MUKpOTIpenaparsl: « MUTO3 B KJIETKaxX
KOpelIka JIyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpPOIIperapaTaxy.

JlaGopaTopHasi pabora «HaOnroaeHrne MUTO3a B KJIIETKaX KOHYMKA KOPEIIKa
JyKa (Ha rOTOBBIX MUKpOMpenaparax)y.

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OpPTaHU3MBI.

Oco00EHHOCTH CTPOCHUSA U KUZHEEATETLHOCTH OJHOKIETOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOUHBIE TPHOBI, OAHOKJIETOYHBIC BOJOPOCIHU, APYTHE
npoTUcThl. KoJlOHUAIbHBIE OPTaHU3MBI.



B3auMocCBsA3p 4YacTell MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl M
cucTeMbl opranoB. OpranusM Kak euHoe uenoe. I'omeocras.

Tkanu pacreHuil. TUnbl pacTUTENBHBIX TKaHEN: 00pa3oBaTeIbHasl, HOKPOBHAA,
IpOBOASIIAs, OCHOBHAs, MexaHuyeckas. OcoOEHHOCTH CTpOeHUus, (QYHKIHUH U
PACIIOJIOKEHUS TKAHEN B OPraHaX PACTCHUM.

TkaHU JKMBOTHBIX M YEJIOBEKA. TWIBI KMBOTHBIX TKAHEW: JIIHTEIMAJIbHAL,
COCUHUTENbHAs, MbIlIeyHas, HepBHas. OcoOeHHOCTH CTpoeHHs, (YHKIUN U
pAacIIOIOKEHUA TKaHEH B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE W T€HEpATHBHBbIE OpraHbl pacteHuil. OpraHbl u
CHUCTEMBI OPTraHOB KMUBOTHBIX U YeJOBeKa. OyHKIIMM OPraHOB U CUCTEM OPTaHOB.

Onopa tena opranusmoB. Kapkac pactenuii. CkeneTbl OJHOKJIETOYHBIX M
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUN cKeseT. CTpOEHNE U TUIIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OpPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. JIBMKEHUME MHOTOKJIETOYHBIX PACTEHUM:
TPONU3MBl M HACTUHM. JIBHJKEHHME MHOTOKIJIETOYHBIX >KMBOTHBIX M 4YEJIOBEKa:
MbllIeyHas cucreMa. Pednekc. CkeneTHble MBIIILBI M MX padoTa.

IIntanue opranusmos. Iloriomnenre Boabl, yIJIEKUCIOT0 ra3a U MUHEPAJIbHBIX
BelleCcTB  pacreHussMu.  [Iutanme  XMBOTHBIX.  BHyTpunosioctHoe
BHYTPUKIIETOYHOE TNUIIEBapeHue. lIuTaHne NO3BOHOYHBIX KUBOTHBIX. OTIEIBI
MUIIEBAPUTENBHOrO TpakTa. [lnmeBaputensHble xene3pl. [IumeBapuTenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuit. J[pixanue >kuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIXxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérounoe npixanue. J{pIxaHue MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHUE CTPOCHHUS JIETKUX I[MO3BOHOYHBIX YKHWBOTHBIX.
JpixarenbHas cucTeMa 4esloBeKa. MeXaHu3M BEHTWIILNUU JIETKUX y NTULl U
MiIeKonuTaomux. Perymsmus npixanus. JpixarenbHble 00BEMBI.

TpaHcnopTr BeEwIECTB y OpPraHu3MOB. TpPAaHCIIOPTHBIE CUCTEMBI PACTEHUM.
TpancropT BewiecTB y JKHMBOTHBIX. KpOBEHOCHass cucTteMa U €€ Oprasbl.
KpoBeHocHasi cucrema TMO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Ceparne,
KPOBEHOCHBIE COCyIbl U KpoBb. Kpyru KpoBooOpaieHus. DBOIIOIMOHHBIE
YCIIOKHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KUBOTHBIX. Paborta
ceplila v €€ peryJisiums.

Brinenenue y oprauuzmos. Beienienue y pacreHuil. Beiaenenue y ;)kuBOTHBIX.
CokpatutensHble Bakyosqu. Opransl BblaeneHus. @PuubTpanus, cexkpeuus u
oOpaTHOE BCAachIBaHHE KaK MEXaHW3Mbl pabOThl OpraHoB BbiaeneHUs. CBS3b
IIOJIOCTH Tejla ¢ KPOBEHOCHOM M BBIJEIUTENBHOM CHCTEMaMHU. Briaenenue y



MO3BOHOYHBIX JKUBOTHBIX U 4enoBeka. [louku. CTpoenue u GyHKIHOHUPOBAHHE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3ammTa y OpPraHuM3MOB. 3allUTa Y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OaKTepuil U IUCTHI MPOCTEHIINX. 3all[UTa Yy MHOTOKJIETOYHBIX pacTeHuid. KyTukyna.
CpencrBa NaCCUBHOM U XUMHYECKOH 3aIUThl. DUTOHIIUIBI.

3almMTa y MHOTOKJIETOYHBIX KMBOTHBIX. IIOKpOBBI M WX MPOHU3BOAHBIE.
3amuTa opranu3zMa ot Oone3Heil. UMmyHHas cuctema uenoBeka. KiieTouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpoXIEHHBIM M TPUOOPETEHHBIN crenupuyecKuii
UMMYyHUTET. Teopus KIOHaJIbHO-celeKTUBHOro mmMmyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PasnpaxxumMocTs M peryisinMss y  OpraHusmMoB. Pa3gpaxumocts y
OJTHOKJIETOYHBIX OPraHu3MoB. Takcucel. PazapakxuMocTh U peryiisiiys y pacTeHHM.
PocroBble BelllecTBa U UX 3HAYCHHUE.

HepBHasg cucrema u pedaekropHas peryisuus y >XUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI Y
KUBOTHbIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pednexTopHas nyra. be3ycioBHbIE U YCIIOBHBIE PEQIIEKCHI.

['ymopanbpHas perynsuus M SHAOKPUHHAS CUCTEMA >KMBOTHBIX M YEJIOBEKA.
JKenesbl 3HIOKPUHHOW CHCTEMBI M KX TOPMOHBI. [[elicTBue ropMoHOB. B3aumMocCBs3b
HEPBHOU U SHIOKPUHHON cucteM. ['unoranamo-runodusapHas cucrema.

JlemoHcTpanuu

[Toptpert: U. I1. I1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE
Bojopocin», «bakrepun», «lIpocreimmey», «OpraHbl LBETKOBBIX PACTCHUN,
«CucremMpl  OpraHoB TO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHEe CTpoeHUE
HacekoMbIX», «TkaHu pacrenuit», «KopHeBble cucremb», «CTpoeHHe CTEOSA»,
«CTpoeHue JHMCTOBOM IUIACTHUHKW», «TKaHU >KUBOTHBIX», «CKEJIET YEIOBEKA,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpIxarenbHas

CHUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «Mpleynas CHUCTEMA,
«BplgenurenbHas cUCTEMa», «IHIOKpUHHAS cucTteMmay, «CTpOeHHE MBI,
«Ammynuter»,  «Kuimiednonosiocteie», «CxemMa  TUTaHUA  PACTECHHIN»,

«KpoBEHOCHbIE CHUCTEMBI TTO3BOHOYHBIX KHUBOTHBIX», «CTpPOCHHE THIPHDY,
«CtpoeHue minaHapum», «BHyTpeHHee cTpoeHHe O0XAeBOro 4epss», «HepBHas
cuctema peio», «HepBHas cucrema asarymkum», «HepBHas  cucrema
npecMmbikatomuxcs», «HepBHas  cuctema  mruny, «HepBHas — cuctema
MIIEKOTTUTaromuXx», «HepBHas cuctema yenoBekay, «Pedexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOMNpENnapaThl OAHOKJIETOYHBIX
OpraHMW3MOB, MUKPOIIpENapaThl TKAaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU



HACEKOMBIX, UTIJIOKOXHUX, KUBbIE 3K3EMIUIAPbl KOMHATHBIX pPAcTEHUM, repdoapuu
pacTeHUN pa3HbIX OTACJIOB, BIAXKHBIE Ipenaparbl >KHUBOTHBIX, CKEJIECTHI
MO3BOHOYHBIX, KOJUICKIIMUM OECMO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJIOBEKa,
000pyIOBaHUE JJISl IEMOHCTPALMK TOYBEHHOTO W BO3YIIHOTO MUTAHUS PACTCHUH,
pacuieruieHus Kpaxmaiia u 0eJIKoB Mo JercTBrueM hepMeHTOB, 000pyAOBaHUE IS
JEMOHCTPALUK ONBITOB MO U3MEPEHUIO )KM3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JIIXaTEeNbHBIX JBUKEHUI, MOJIEJIA TOJIOBHOTO MO3Ta Pa3INYHbIX KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlabGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTEHHUS.

Tema 10. PazmHokeHNe U Pa3BUTHE OPraHU3MOB

®opmbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecrojoe (BKJIKOYas BEreTaTUBHOE) U
nosoBoe. Buael  Oecnoioro  pa3MHOXKEHHUS:  NOYKOBAaHUE,  CIIOPYJISILIMS,
(dparmMeHTanus, KJIOHHPOBAaHUE.

[TomoBoe pa3zmuoxkenue. [lomoBbie KieTKH, wiau rameTel. Meio3. Craaumn
Mmeiio3a. [loBenenne xpomocom B meio3e. Kpoccunrosep. buonornyeckuii cMbica
Melo3a M IO0JIOBOro mponecca. Meio3 M ero Mecro B JKU3HEHHOM LIHKIIE
OpraHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y suBOTHBIX. 110J10BBIE KENESBI.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIEeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHe U SMOpPHOHAJIbHOE pa3BUTHE KHUBOTHBIX. (CrocoObl
OIUIOIOTBOPEHMS: HApYy ) HOE, BHyTpeHHee. [lapTeHorenes.

WHauBryalbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUONIOrUsl — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUM.
Konyenyuss mopgocenos u mooenu mopgoeeneza. Cramuu >MOpPHOTECHE3A
KUBOTHBIX (Ha mpumepe Jarymku). [IpoOnenme. Tumsl  apoGieHwHs.
Jlemepmunuposannoe u HedepmuHupoannoe Opobnenue. bnacmyna, munol
onacmyn. OcoOEHHOCTH APOOJCHUS MIICKOMUTAIOMMNX. 3apOJIbIIIEBbIE JTUCTKU
(ractpynsiuus). 3akiiaika OpraHoB M TKaHEH U3 3apOo/bIIIEBbIX JIUCTKOB. B3auMHoe
BIUSHAE 4YaCTel pPAa3BUBAIONIETOCA 3apojbiia (IMOpUOHANBHAS WHIYKITUSA).
3akiagka IUIaHA CTPOEHUSA JKMBOTHOTO Kak  pe3yJbTaT HMEepapXUUECKUX
B3aMMOJICUCTBUI TeHOB. BiusHue Ha SMOpHOHAIBLHOE pPa3BUTHE PA3IUUYHBIX
(haKTOPOB OKPYXkKAIOIICH Cpe/Ibl.

Poct u pasButue x*uBOTHBIX. [locTomMOpuoHanbHBIM Tepuon. [Ipsmoe u
HenpsiMoe pas3BuTHe. PaszButne ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKoe 3HAYEHUE MPSAMOrO M HEMNPSMOTO
pa3BUTHSI, UX PACIPOCTPaHEHUE B OpUpoJe. Tumbl pocTta KUBOTHBIX. PAKTOPHI
pEryJsluy pocTa )XKUBOTHBIX U yenoBeka. CTaauu mocTIMOPHOHAIBLHOTO Pa3BUTHSA



y )KMBOTHBIX U 4esioBeKa. [leprnoasl oHTOreHe3a uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTMYECKHE MTPOLIECCHI.

PasMHoxeHune u pasButue pacteHuid. ['amerodur u cnopodut. Meiio3 B
YKU3HEHHOM IUKJIe pacTeHuid. Obpa3oBaHue criop B mpolecce Meio3a. ['lamerorenes
y pactennil. OmIoA0TBOPEHHE U PAa3BUTHE PACTUTEIBHBIX OpraHu3MoB. J[BoitHOE
OIIOJJOTBOPEHHUE Y IBETKOBBIX pacTeHU. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3Mbl peTyJsaluyd OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpaIMuA

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuubr u cxembl: «BereratuBHOEe pasMHOXKeHUE», «Turbl Oecroiaoro
pasMHOXKEHUD», «Pa3sMHOXKEHHE XJIAMUIOMOHAIB», «Pa3MHOMXkEHHE 3BIIICHBIY,
«Pa3mHOXeHue runpe», «Meio3», «Xpomocombel», «I'amertorene3», «CtpoeHue
AUIEKIIETKH U crepMaro3ousia», «OCHOBHBIE CTaIuHU OHTOreHesa», «lIpsMoe u
HENpsiMOe pa3BUTHE», «Pa3BUTHE MAaWCKOro Kyka», «Pa3Butme capaHum»,
«Pa3zButne marymku», «/[BOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTCHUN»,
«CTpoeHne ceMsH OJHOIOJBHBIX M JBYJOJbHBIX PACTEHUI», «KU3HEHHBIN ITUKI
MOPCKOM KamycTbD», « JKU3HEHHBIN [UKI MXay, « KU3HEHHBIN UK MATIOPOTHUKAY,
«’KM3HEHHBIN IIUKII COCHBD.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SULEKIETOK U
CIIEpMAaTO30U10B, MOJENb «L MK pa3BUTHA JISATYILIKN.

JlaGoparTopHasi padora «/3ydeHre CTpOECHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOITpEenapaTax».

IIpakTnueckas padora «BbisiBIEHHE NPU3HAKOB CXOACTBA 3apOJbILIEH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopuass pabora «CTpoeHHE OpPraHOB Pa3MHOKEHHUS BBICIIAX
pacTEHUI».

Tema 11. I'eHeTmka — Hayka O HACJIEJACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

HcTtopust cTaHOBNIEHUS U pa3BUTHUS TEHETUKHU Kak Hayku. PaboTel I'. Menpnens,
I'. ne ®pusa, T. Moprana. Poiib OT€UECTBEHHBIX YYEHBIX B PA3BUTUH I€HETHKH.
Pa6oter H. K. KonsnioBa, H. M. BaBuniosa, A. H. benosepckoro, I'. /[. Kapneuenko,
10. A. ®umunaenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIEC TEHETUYECKHUE MOHSATUS U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeJIbHBIC TEHbI, AJIbTEPHATUBHBIC TMPU3HAKU, JTOMWUHAHTHBI W PELIECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAsl JIMHUS, THOPUIBI, TEHOTHUII, (PEHOTHII.
OCHOBHBIE ~ METOJIbI ~ TEHETHKH:  THOPUIOJIOTHYECKUH,  ITUTOJIOTHMYECKHU,
MOJIEKYJISIPHO-TE€HETUUECKHIA.

JdeMoHCcTpauu



[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeToabl TeHETUKNY, «CXeMbl CKPEIIIMBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETHYECKHUX

HUCCICIOBAHUI.
Tema 12. 3aKoHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBeiii 3akoH MeHzaenss — 3aKoH

ennHooOpa3ust rTHOpUI0B nepBoro nokosenus. [Ipasuno qomunupoBanus. Bropoi
3aKkOH MeHaens — 3aKOH paculeruieHus Ipu3HakoB. lluromorndeckrue OCHOBBI
MOHOTHOPHUIHOTO CKpellMBaHus. | uroTe3a 4yncToThl raMer.

AHanm3upyronee ckpemuBanue. [IpomMexyTouHbIN XapakTep HACIeI0BaHUS.
Pacueruienre npu3HakoB IPU HETIOJHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemmBanue. TpeTuil 3akoH MeHens — 3aK0H HE3aBUCHMOTO
HACJIeI0BaHUs MPU3HAKOB. L{[uTONOrnYecKkne OCHOBBI TUTHOPUTHOTO CKPEIIUBAHMS.

CuenuienHoe HacnenoBanue npusHakoB. Padotsl T. Moprana. CuenneHHoe
HACJICJOBAHUE TI'€HOB, HApYILICHUE CLCIUICHUS MEXAy IeHamMu. XPpOMOCOMHas
TEOPUs HACIEACTBEHHOCTH.

I'enernka nosma. XpoOMOCOMHBIA MEXaHU3M ONPENEIICHHS 1M0J1a. AyTOCOMBI U

ITOJIOBBIE XPOMOCOMBI. ['OMOTaMETHBIN U TE€TEPOTraMEeTHBIN TToJ. I eHeTnyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanue npu3HakoB, CUEIIEHHBIX C ITOJIOM.

['eHoTun kak nenoctHas cucrteMa. [lnenoTponus — MHOXKECTBEHHOE IEMCTBUE
resa. MHOXECTBEHHBIN aiIenu3M. B3auMOJencTBUE HEAUIEIbHBIX TI'€HOB.
KommiementapHocTs. Onucras. [lomumepus.

['eHETMYECKMI KOHTPOJIb PA3BUTHS PACTECHUH, )KUBOTHBIX U YEJIOBEKA, & TAKKE
(U3HONIOTMYECKUX  MPOILIECCOB, MOBEAECHHS W  KOTHUTUBHBIX  (DYHKIHUU.
['eHeTnyeckue MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOICHCTBUS «XO3IUH
— Mapa3uT» U «XO35IMH — MHUKpoOHMom». ['eHeTHueckue acmeKkThl KOHTPOJIA U
M3MEHEHUS HacJIeICTBEHHON NH(OPMAIIK B IIOKOJIEHUSAX KJIETOK U OPTaHU3MOB.

JleMmoHcTpanuu

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

Tabnuubl u cxemsl: «IlepBblil 1 BTOpo# 3akoHbl Menaens», « Tpetuil 3akoH
Mennens», «AHnanusupyrollee ckpemuBaHuey», «HemosHoe nomuHHpoOBaHHEY,
«CrenyieHHOE HacJelOBaHUE NPU3HAKOB Yy Apo3oduib», «['eHeTuka monay,
«Kapuotunn uenoBeka», «Kapuwotunm npo3oduisl»y, «Kapuotum nOTHIBD,
«MHOXECTBEHHBIN ajIenn3my», «B3auMoaeiicTBue rEHOBY.

O6opynoBanue: MoOAENb JIS JCMOHCTpPAllMd 3aKOHOB €IMHOOOpa3us
rUOpUOB TEPBOrO TMOKOJEHHUS M PpACIICTUICHUS TPU3HAKOB, MOJENIb IS
JEMOHCTpPAllUM 3aKOHA HE3aBHUCUMOTO HACJIEIOBAHMS MPU3HAKOB, MOJEIb IS



JEMOHCTPAllUH CLEIUICHHOTO HAcJeIOBaHUsl MPU3HAKOB, CBETOBOW MHUKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckass paGora «l3ydyeHue pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIUBAHUS Y TPO30(PHUIBD.

IIpakTnueckass  paGora  «/3ydyeHue  pe3ynbTaToB  JUTHOPUIHOTO
CKPEIIMBAHUS Y TIPO30(PHITBD.

Tema 13. 3akoHOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (popmupoBaHuHM (peHOTHUIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE W KOJWYECTBEHHBIE MPU3HAKU. BUab
V3MEHUYMBOCTH: HEHACIIEICTBEHHAs U HACIICICTBCHHAS.

Monudukanuonnas u3MeHYMBOCTh. Ponb cpenbl B (GOpMHpOBaHUU
MOAU(PUKAIIMOHHON M3MEeHYMBOCTH. Hopma peakuuu mnpusHaka. BapuanmoHHBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOAM(PUKAUOHHOM
M3MEHUYUBOCTH.

['eHoTMIMUECKast ”3MEHYMBOCTH. CBOMCTBA TEHOTUMUYECKON N3MEHYMBOCTH.
Buapl reHOTUITMYECKOM M3MEHUYUBOCTH: KOMOWHATHBHAS, MyTallUOHHAS.

KomOuHaTuBHass W3MEHYMBOCTb. Meio3 W TOJOBOM MpolecC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTU. POIbh KOMOMHATUBHON M3MEHUYMBOCTH B CO3/IAHUU
Tr€HETUYECKOr0 pa3Hoo0pa3us B Mpejiesiax OJTHOr0 BUA.

MyTanmonHass W3MEHYMBOCTh. BHabl MyTalnuii: TE€HHbIE, XPOMOCOMHEIE,
reHoMHble. CHOHTaHHBIE W  WHAYUMPOBAHHbIE MyTaluUW. SInepHble W
nuTora3MaTuyeckue Myranuu. CoMaTUYeCcKUe U MOJoBble MyTanuu. [IpuduHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BIWSHUE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAllMOHHOTO Tpolecca. 3aKOH TOMOJOTHYECKUX PSAOB B
HacnenacTBeHHoM m3meHunBoctu (H.M. BaBwiioB). BHesaepHas M3MEHUUBOCTh U
HACJIEICTBEHHOCTb.

OnueceHemuxa U OSNUSEHOMUKA, pOdb NUSEHEeMUYeCcKUx @akxmopos &
HAC1e008aHUU U USMEHYUBOCIU (DEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JlemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabmumet u  cxembl: «Buagsl  um3MeHUMBOCTHY», «MoauduKarnoHHAs
U3MCHYHUBOCTHY, «KomOnHnaTuBHas U3MCHYHUBOCTHY, «Meiiosy,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buapl MyTaruing.

O6opynoBaHue: XKUBbIe M repOapHble SK3EMIUISIPhl KOMHATHBIX PACTEHHI,
pucyHku (potorpadun) )KUBOTHBIX C Pa3IMYHBIMU BUIAMU N3MEHYHNBOCTH.

JlabGopaTopHas padora «HccnemoBanne 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHUMBOCTU. [locTpoeHue BapualMOHHOTO psia U
BapUAILMOHHON KPUBOWY.



IIpakTuyeckas padora «Mytamuu y jApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuKa YesiOBEKA

Kapruotun wyenoBeka. MexayHapoJHas MporpaMma HCCIIEIOBAaHHUS T€HOMA
yernoBeka. MeTonpl  M3y4YEHHMs] TEHETHKM  YEJIOBEKa:  TI'€HEaJOTMYeCKUuH,
OJIM3HEIOBBIH, IUTOT€HETUYECKHIA, MONYJISIIIUOHHO-CTATUCTUYECKUH,
MOJIEKYISIPHO-TEHETUUECKHA. CoBpemeHHOE ONpPENICIICHHE TE€HOTHUIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1[P-ananu3a. HacinenctBeHHble 3a001€BaHUs YENOBEKA. | €HHbIE 1 XPOMOCOMHBIE
0one3Hu uenoBeKka. bonesHM ¢ HacleICTBEHHOM IpeapacloiOKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKU B MPEAOTBPAIICHUU U JICUCHUH T€HETUYECKUX
3a0o0yieBaHUN 4YenoBeKka. MeTuKO-TeHETUUEeCKOe KOHCYJIbTHpoBaHUe. CTBOJIOBBIC
KJIeTKHU. [[OHSATHE «TE€HETHYECKOro Tpy3ay». DTUUECKHUE ACHEKThl MCCICAOBAHUN B
00JIaCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre ¢akTOphl TMOBBIIMIEHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKa K
bu3MYecKoMy U XUMHUYECKOMY 3arpsi3HEHHMIO OKpykaroieh cpenbl. ['eHeTnueckas
IIPEAPACTIOIOKEHHOCTD YEJIOBEKA K MaTOJIOTHSM.

JleMoHCTpauumn

Tabmuubl 1 cxembl: «Kapuotun yenoBekay, «MeTolibl U3yueHUs] TEHETUKH
yesnoBekay, «l'eHeTnueckue 3a00J€BaHUsI YETIOBEKAy.

IIpakTnueckas padora «CocTaBlIEHHE U aHAJIU3 POJOCIOBHOI.

Tema 15. Cesnexnusi Oprann3mMoB

JomecTukanus 1 celekius. 3apoKICHHE CEJIEKIUU U IOMECTUKALINK. Y YEHUE
H. U. BaBunoBa o LleHTpax OpOUCXOXIEHUS M MHOTooOpasusi KyJIbTYpPHBIX
pacteHunii. Ponp cenexkunu B CO31aHUM COPTOB PACTEHUN U IOPOL )KUBOTHBIX. COpT,
MOpOJIa, ITaMM. 3aKOH TOMOJIOTHYECKUX PSAAOB B HACIEACTBEHHOW N3MEHYMBOCTH
H. W. BaBunoga, ero 3HaueHue AJis CeIECKIIMOHHON padOTHI.

Metonpl ceneKnuMoHHONW paboThl. MCKyCCTBEHHBIM OTOOp: MAacCOBBIA H
VIH/INBU1Y aJIbHBIM. Drtanel KOMOWHAIIMOHHON CCJICKLIUU. HcnsiTanne
NpOU3BOAMTENIEH MO MNOTOMCTBY. OTOOp MO TEHOTUINY C MOMOUIBIO OLEHKH
(dbeHoTuna NOTOMCTBA U OTOOP IO TEHOTUITY ¢ oMolbio aHanu3za JTHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CENEKIIMOHHOW  paboThI.
PanmnanmoHHbIi 1 XUMHYECKUN MyTareHe3 Kak HCTOYHUK MYyTAalui y KyJbTYPHBIX
dbopm opranu3moB. lcmosb3oBaHME TEHOMHOTO pPEJAaKTUPOBAHUS W METOJOB
pexomoOuHanTHBIX JIHK 115 mostydeHus ucXoqHOTO MaTtepuaa Jjisi CENeKIUH.

[Tonyuenne MTOJIUIIIIOUIOB. BuaytpuBugosas TUOpUAN3aLINSL.
bnuskoponcTBeHHoe — ckpemuBaHue, wid  UHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, Wid ayTopuauHr. ['erepo3uc u ero npuyuHsl. Mcnonb3zoBaHue
rereposuca B cenekruu. OtnanéHHas rudpuausanus. [Ipeomonenne Oecruromgums



MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CETIEKIIUU PACTEHUHN U KUBOTHBIX. «3enéHast
DeBONIOYUAY.

CoxpaHeHre U H3y4eHUE FT€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U UX
JUKUX pOAUYEH JIJISl CO3/IaHUS HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYJIbTYp. M3yuenue, coxpaumenue u YnpasieHue 2eHemudecKuMu pecypcamu
CeNbCKOXO3AUCMEEHHBIX U NPOMbBICIOBLIX  JICUBOMHBIX 6 YEeNaxX VIYYULeHUS
Cyuecmeyowux U co30aHusi HOBbLX NOPOO, JUHUU U KPOCCOB, 8 MOM YUCIe C
NPUMEHEHUEM COBPEMEHHBIX MEMO008 HAYYHBIX UCCIe008aHUL, NepedosblX uoell U
NepCneKmuBHbIX MexXHOA02UL.

JlemoHcTpanuu

[Toptpertsi: H. U. BaBuiios, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1.
Jlykesnenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl 1 cxembl: «L{eHTpBI MPOUCXOXKACHUSI U MHOTOOOPa3us KyJIbTypPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKHX PAJIOB B HACIEACTBEHHOW M3MEHUYMBOCTHY,
«Metoppl cenexuuny, «OTaanéHnas rudpuausamnusy, «MyrareHes».

JlabopaTopHasi padora «/I3yueHue cCOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAIIHUX KUBOTHBIX).

JlaGoparopHasi padora «/I3ydeHue METOI0B CENEKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

Ikckypeusi «OCHOBHBIE METOJbI U JOCTHIKEHHUS CEJICKIMU PACTCHUH W
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOMCHBITATENILHBIN y4acTOK, B TEIUIMYHOE XO3SICTBO, B JabopaTopuio
arpOyHUBEPCUTETA WJIK HAYYHOTO LICHTPA)».

Tema 16. BuoTrexHoJi0rusi 1 CHHTETHYECKAs OMOJIOT I

OOBEKTHI, HCIOJb3yeMble B OHMOTEXHOJIOTHMH, — KJIETOYHbIE U TKAHEBbHIC
KYJBTYPBI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJIOTHS:  XJICOOTICUCHHE, TIOMyYeHHUE KHUCIOMOJOYHBIX  MPOIYKTOB,
BUHOjieME. Mukpoouosornuecknii cuHTe3. OOBEKTHI MHKPOOHMOJIOTHYECKUX
texHosorui. [IpousBoacTBO O€lika, aMUHOKHUCIIOT U BUTAMHUHOB.

Co3gaHne TEXHOJOTUM M MHCTPYMEHTOB IICJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS TEHOMOB C LIEJIBIO MOJIYYEHHSI OPTaHU3MOB U X KOMIIOHEHTOB,
CoJIepKaIluX HE BCTPEUAIOIINUECS B MPUPOJIe OMOCUHTETUYECKHE Iy TH.

Kinerounasa unxkeHepusa. MeToabl KynbTypbl KIETOK M TKAHEHM PACTEHHUN U
KUBOTHBIX. Kpuobanku. ComaTuueckas THOpUIM3aAlMg W COMATUYECKUU
sMmOpuorene3. lcronbp3oBaHue TaruIOWI0B B CeJEKIUU pacTeHui. [lonyuenue
MOHOKNIOHANbHBIX anmumei. Hcnonvzosanue MOHOKIOHANbHBIX U NOIUKIOHATbHBIX
anmumen 6 meouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpeHUE. PexoHCTpyKius
ANLEKIETOK U KIIOHMPOBAHUE KUBOTHBIX. METOA TpaHCIUJIAHTALIMU SIIEP KIIETOK.



Texnonozuu 0300poenenus, KyI1bmusupo8aHus U MUKPOKIOHATbHO20 PASMHONCEHUS]
CeNbCKOXO3AUCMBEHHbIX KYAbMYP.

XpOMOCOMHass W TEHHas HWHXEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha W
KoHCTpyupoBaHue pekoMouHaHTHbIX JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTrKeHus: M TEPCIEKTUBBI XPOMOCOMHOM M TEHHOW MHKEHEPUHU. DKOJIOTMYECKUE
U 3TUYECKUE MPOOIEMbl TEHHONW MH)KEHEPHH.

Menununckue ouorexnonoruu. [loctrenomuas uudposas menunuua. [TLP-
JUAarHocTHKa. MeTaOOoJOMHBIM aHanu3, TEHOLUEHTPUYECKUN aHalu3 IpoTeoMa
4eJIOBEKa JUIsl OLICHKM COCTOSIHMSL €ro 370pOBbs. VICIOJIB30BaHME CTBOJIOBBIX
kinetok. Tapretnas Tepanus paka. 3D-Omommkenepuss st  pa3pabOTKH
(yHIaAMEHTAIBHBIX OCHOB MEJIMUMHCKUX TEXHOJOTUH, CO3/1aHUS KOMILJIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUN TPEXMEPHOro OMONpPHUHTHUHIrA U ckaddosiauHra
JUISl peLIEHUs 3a/1a4 [EPCOHATN3NPOBAHHON MEIULIUHBI.

Co3naHure BEKTOPHBIX BaKIMH C LEJIbI0 OOecreuyeHus: KOMOMHUPOBAHHOM
3amuThl 0T Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJEKYJAPHBIX MEXaHU3MOB
¢bynkunonupoBanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabmuubl U cxemsl: «crnonb30BaHWE MUKPOOPTAaHU3MOB B MPOMBIILIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxkeHepus», «I €eHHass HHKEHEPUS.

JlaGopaTopHnasi padora «/3yueHne o0beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «[lomydeHre MOJIOYHOKHUCIIBIX POAYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWIAas IPOU3BOJAUTENBHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE ITPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHne W pa3BUTHEe IBOJIOLUMOHHBIX NpPeACTABJICHUI B
omnosioruu

OpomonmonHas Teopust Y. [lapBuna. Ilpeanochulku BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hb 1 Hay4dHas AearenbHocTh Y. JlapBuHa.

J{BroKylye Cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBuHY (BbICOKast HHTEHCUBHOCTD
pa3MHOKEHUS  OpPraHU3MOB, HACJIEACTBEHHas M3MEHYMBOCTh, OOpbba 3a
CYLIECTBOBAHHE, €CTECTBEHHBII 1 UCKYCCTBEHHBIN OTOOD).

Odopmiienne cuaTeTHUeckoi Teopun H3Bomornuu (CTD). HelitpansHas
Teopust  dBomouud. COBpEeMEHHasl SBOJIOLMOHHAs  Ouojorus. 3HAYCHHE
HBOJIIOIIMOHHON T€OpUH B (POPMUPOBAHUM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA.

JleMoHCTpanun



[Toptpetsl: Apucrorens, K. Jlunneit, K. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosne, Y. lapBun, C. C. UerBepukos, U. U. lImansraysen, Jx. Xonneiin, /. K.
benses.

Tabmust u cxemsl: «Cructema xuBoit mpuposl (1o K. Jlunnero)y, «Jlectauma
KUBBIX cymiecTB (o Jlamapky)», «Mexanusm (HopMUPOBAHUS IPUCIIOCOOTCHUN Yy
pacTeHul u KuBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectBus Y.
HapBuna», «Haxonku Y. JapBuna», «®DopMbl OOpbOBI 3a CYIIECTBOBAHHEY,
«I[lopogst romy6eit», «MHorooOpasue KynbTypHbIX (popm kamycTel», «Iloposs
JOMAIIHUX JKUBOTHBIX», «CxeMa oOpa3zoBaHus HOBBIX BUAOB (o Y. lapBuny)»,
«Cxema COOTHOLIEHUS MABWXKYIIUX CHJI 3BOJIOLUN», «OCHOBHBIE IOJOXKEHUS
CUHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. Mukpo3BoIIOLHS U €€ pe3yJIbTaThl

[Tonmynsauus Kak sneMeHTapHas eAuHMIA BOMIONUU. COBpEMEHHbBIE METOMAbI
OLICHKM TE€HETUYECKOro pa3HooOpa3us W CTPYKTypbl Homyisiuui. M3meHeHue
reHooH/la MOMYJSIUUKA KaK »JIIEMEHTApHOE 3HBOJIIOIMOHHOE SBJIEHHE. 3aKOH
reHeTuueckoro paHoBecus Jx. Xapau, B. BaitnOepra.

OnemeHTapHble (HAKTOPHI (IBMXKYIIUE CHUJIbI) HBOJIOUMU. MYyTallMOHHBIH
npouecc. KomOunatuBHas u3MeH4YMBOCTb. Jlpeilp reHOB — ciydaiiHble
HEHaIpaBJIEHHbIE U3MEHEHUS YacTOT ajuieeil B momyssiusax. I¢p(eKT ocCHOBaTEN.
Ippexm o6ymouinounozo eopaviuika. CHUMCEHUE 2eHEeMUYECKO20 pPAa3ZHO00pasusl:
npuyunsl u creocmsusi. llposenenue agpghekma opeiigha 2enos 6 OOILUIUX U MATIBIX

NONYNAYUSAX. Murpanumu. N3onsauus MTOIYJISALIUM: reorpaduyeckas
(mpocTtpaHcTBeHHAs ), Onosioruueckas (pernpoyKTuBHas).
EcrtecTBeHHbII 0TOOp — HampaBisitouii  ¢akrop s3Boouuu. Dopmbl

€CTECTBEHHOTO  OTOOpa:  JIBIXKYIIMM, CTaOMIM3UPYIOMIMKM,  pa3pbIBAIOLIUN
(nm3pynTuBHbIi). [lonoBoit oTOOpP. BO3HMKHOBEHHME M 3BOJIIOLMS COLMAIBHOIO
MOBEJICHUSI )KUBOTHBIX.

[TpucnocoO0MeHHOCT,  OPraHU3MOB  KaK  pe3yJbTaT  MHUKPOAIBOJIOLHUU.
Bo3HHKHOBEHHUE MPUCTIOCOOIEHN Y OpraHu3MoB. ApoMop(]o3bl U HAMOATANTAILIUH.
[Tpumepsl mprcnocoOIeHnid y Opranu3MoB: MOpQoJioruyeckue, Gu3noIoruiecKue,
Onoxumuyeckue, TmoBeAeHUYecKne. OTHOCUTENBHOCTh  MPUCIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u cTpykrypa. BumooOpasoBaHue Kak pe3ysbTar
MUKpPO3BOJIIOIMU. M3onsmus — kioueBo ¢aktop BupooOpazoBanus. [lytu wu
CIIocoObI BUJ1000pa30BaHUS: aJIONaTpUUYECKOe (reorpacduueckoe),
CUMITATPUUYECKOE (?KOJIOTrMYECKOe), «MTHOBEHHOE) (TTOUTLIION T 3ALIHS,
rubpuanzaiys). JIuTenbHOCTh 3BOTIOIMOHHBIX POIECCOB.

MexaHu3Mbl pOpMUPOBAHUSL OMOJIOTUYECKOTO Pa3HOOOpa3usl.



Posb 3BOJTIOLIMOHHOM OMOJIOTHY B pa3pabOTKe HayYHBIX METOJIOB COXPAaHEHUS
OouopazHooOpazusi. MHUKPOIBOJIONUSA W KOABOJIOLMS MApPa3UTOB U HUX XO3S5EB.
Mexanu3mbl (GOPMUPOBAHUS YCTOWYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI €
HEW.

JdeMoHCcTpaMu

[Toptpetsi: C. C. UeTBepukos, J. Maiip.

Tabmumpr u cxembl: «MyTalmoHHAass W3MEHYUBOCTHY», «llomynsnnoHHas
CTpYKTypa Buaa», «Cxema nposiBieHus: 3akoHa Xapau—BaiinOepray», «JBuxyiiue
CHJIBI SBOJIIOIMIY, «DKOJOTUYECKass M30JAILUS MOMYJIALUA CEBAaHCKON (openny,
«I"eorpaduueckas n30A1Ms JIUCTBEHHULIBI CHOUPCKOU U JIMCTBEHHULIBI IAYPCKOW,
«ITonynsAMOHHBIE BOJIHBI YUCIEHHOCTU XUIIHUKOB M XKEPTB», «Cxema NelCTBUs
€CTECTBEHHOT0 0TOOpay, «DopMbl 60pPHOBI 32 CylieCTBOBaHUEY, « HAYCTpHaTbHBIN
Menanu3sMy», <« KuBbie  uckomaembie»,  «llokpoBUTENbCTBEHHAss  OKpacka
KUBOTHBIX», «lIpemympexnaromnas okpacka KUBOTHBIX», «DU3MOIOTHYECKUE
apantamun», <«lIpucmocoOIeHHOCT, OpraHu3MOB M €€ OTHOCHTEIILHOCTHY,
«Kputepuu Buga», « Bunbi-nBoitHukmn», « CTpyKTypa Busia B mpupozae», «Crnocoos
BUJI000pa3oBaHusy, «I eorpaduueckoe BUg000pazoBaHue TPEX BUIOB JIAHIBIIICH,
«IKOJIOTUYECKOE BHUI000pa30BaHUE BUJIOB CHUHUI, «IloMUIIIONIBI pacTeHU»,
«KamycTHO-peieuHbIil THOpHIY.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIL |
3BEpei ¢ MpUMepamMu pa3IMuHbIX TPUCTIOCOOICHH, YyUuerna NTHI] U 3Bepel pa3HbIX
BHJIOB, TepOapuM pacTeHWil OJNM3KHX BHJIOB, OOPA30BABIIMXCS Pa3IUIHBIMHU
crocobamu.

JlabopaTopHas padora «BrisiBIeHHEe U3BMEHUHMBOCTH Y 0COOEH OJTHOTO BUIA».

JlaGopaTopHasi padota «IIpucnocobieHust OpraHu3MOB U KX OTHOCUTEIbHAS
11e71eCO000pa3HOCThY.

Jlabopatopnass pabdora «CpaBHEeHHE BHJOB MO MOP(HOJIOTHIECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoJiIouus U €€ pe3yJibTaThl

Meronpl HU3y4yeHUsS  MAaKpPOIBOJIOLMU. [laJIEOHTOJIOrMYECKHUE  METOJIbI
u3yueHus: HdBomtouuu. Ilepexomubie GopMbl U QUIOTEHETUYECKUE  PSIbI
OpTaHU3MOB.

buoreorpadudeckue metonbl uzydeHus 3Boioruu. CpaBHeHHE (GIIOpHI H
dbayHbl MaTepuKOB W OCTpOBOB. buoreorpaduueckue obnactu 3emu. Bujbl-
DHJEMUKHU U PEJIUKTHI.

DOMOPHOJIOTUYECKHE M CPABHUTEIHHO-MOPGHOIOTHUYECKUE METOAbl M3yUYEHUS
sBOMIONMM. ['eHeTHYecKkue MeXaHU3Mbl HBOJIOLMH OHTOI€HE3a W TOSIBICHUS
HBOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE U  AHAJIOTUYHBIE  OPTaHBHI.
PynumMenTaphbie opranbl U aTaBU3Mbl. MOJIEKYISIPHO-TE€HETHUECKHUE,



OMOXUMHUYECKHUE U MAaTEMATUYECKHE METO/Ibl M3yUEHHUs IBOJTIOLUU. ['OMOTIOTrHnYHbIE
redbl. COBpeMEHHBIE METO/IbI MOCTPOCHUSI (PHIIOT€HETUIECKHIX IEPEBHEB.

XPpOMOCOMHBIE MYTallUH U IBOJIFOLUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (TMpaBuiia) IBOJIOLUU. [IpuHyun cmenvl GyHKYuU.
HeoOpatumocTs sBOmONMH. AAanTuBHas paauaius. HepaBHOMEpHOCTH TEMIIOB
ABOJIIOLIHH.

JleMoHCTpanun

[Toptpetsl: K. M. Bap, A. O. Koanesckuii, @. Mrosnep, 3. ['ekkeb.

Tabnuubl 1 cxeMbl: «OUIOTEHETUYECKUN DS JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Crerouedanbr»y,  «Punuodutey,  «CemeHHbIE
NanopoTHUKW», «buoreorpapuyeckue 30HbI 3emin», «Jpeiid KOHTUHEHTOBY,
«Penuktey, «HauvanmpHble cTaauu 5SMOPUOHAIBHOTO PAa3BUTHUS MO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMYHBIE W aHAJOTHYHBIE OpraHe», «PyaumeHTs,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YEJIOBEKA M IIMMIIAH3e», «[J1aBHbIE
HaIpaBJIEHUS 3BOIOLUNY, «OO0IIKe 3aKOHOMEPHOCTH 3BOJTIOLIHI.

O6opynoBaHue: KOJUIEKI[MU, TrepOapuu, MYJSHKA HCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISKH T'OMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJIMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUHA HACEKOMBIX.

Tema 4. IlpoucxoskaeHne U pa3BUTHE )KU3HU HA 3eMule

HayuHple THUMOTE3bl TPOUCXOXKIEHUS KU3HM Ha 3emuie. AOWoreHes u
naHcrepmus. /JJoHayuHble NMPENCTABICHUS O 3apOKJICHUU JKM3HU (KpEaLOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKICHUS )KU3HU U €€ onpoBepxkeHue onsiramu .
Penu, JI. Cnannanuanu, JI. ITactepa. [TpourcxoxaeHue >Ku3HU U aCTPOOUOIIOTHS.

OcHOBHBIE JTalbl HEOPTaHUYECKON DBOJIFOLIAM. IInanerapHas
(reonmoruueckas) SBOJIIOIUA. XUMHYECKash HBOJIIONUA. AOUOTCHHBIA CHUHTE3
OpraHWYecKuX BemecTB n3 Heopranudeckux. Ombir C. Mwmepa u I'. Opu.
O6pazoBanue noauMepoB u3 MoHoMepoB. KoarepBaTHas runoreza A. M. Onapuna,
runorte3a nepBuyHoro OynboHa JIk. XonjedHa, reHeTrwdeckas rumoreza [
Ménnepa. Pubosumsr (T. Yek) u rumoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u meToasl €€ n3ydyeHus. Fickornaemble opraHnuecKue OCTaTKU.
['eoxpononoruss u e€ meroasl. OTHOCUTENbHAs U a0CONIIOTHAs T'€OXPOHOJIOTHS.
['eoxpoHoOIOrMYecKas IKajaa: 30HbI, 3Pbl, IEPUOJIBI, SITOXH.

HavaneHbie 3Tambl OpraHmyeckou 3Boirouud. l[losBireHne wu 3BOIOLUA
NEPBBIX KJIETOK. DBOJIOLUS MeTaboau3Ma. BO3HMKHOBEHUE MEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKU KaK aHaJor MEepBbIX HA 3emiie COOOLIECTB.
CrpomatonuTsl. [IpokaprOThI U 3yKapUOTHI.



[IpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOJIIOIMOHHOE MPOUCXOKIACHHUE
BUPYCOB. [IpoucxoxkneHne MHOTOKJIETOYHBIX OPraHM3MOB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIC 3TaIlbl BOJIIONHH BBICIIUX pacTeHuid. OCHOBHBIE apoMopdo3bI
pacrtennii. Bpixoxy pacrenunt Ha cymy. IlosBieHue CHOpOBBIX pACTEHUM U
3aBoeBaHre uMH cymu. CeMeHHble pacTeHus. [IpoOMCXOKIIEHHE IBETKOBBIX
paCTECHUH.

OCHOBHBIC 3Talbl JBOJIIOIUHN KHBOTHOTO Mupa. OCHOBHBIE apoMop]o3bI
KUBOTHBIX. Benackas (ayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. KU3Hb B BOAE. DBOIIOLHUS MTO3BOHOUYHBIX.
[Tpoucxoxnenue ampubuii u pentuianii. [IpoucxoxaeHne MIECKOMUTAOIMIUX U
ntull. [lpuHnun kmoueBoro apomopdosa. OcBoeHHE OECNO3BOHOUYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pasgutne xu3HM Ha 3emie IO dpaM W IEPHOJAM: apXeu, MPOTEpPO30M,
najaeo30M, Me3030i, kaiiHo301. OO0111ast XapaKTepUCTUKA KJIMMaTa U re0JIOTHYECKUX
npoiieccoB. [losiBneHre U paciBeT XapakTEpHBIX OPraHU3MOB. YTieoOpa3oBaHUE:
€ro yCIJIOBHUS U BIMSHUE HA Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPaAHUSI — 3KOJOTHYECKHE KPU3UCHI ITponuioro. IlpuunHsl n
CJIIECTBUS MAacCCOBBIX BbBIMHpaHHMl. COBPEMEHHBIN HKOJOTHMYECKUA KPHU3HUC, E€r0
oco0enHoctu. [Ipobiema coxpanenus omopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHnmnel kinaccudukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

JleMoHCTpauumn

[Toptpetsl: ®@. Pean, JI. Cnamnannanu, JI. Ilactep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonaeun, I'. Ménnep, C. Mumep, I'. FOpu.

Tabnuie! u cxeMbl: «Cxema onbita @. Pequy, «Cxema onbita JI. [lacTepa no
M3YYEHHUIO CaMO3apoKJIeHus xu3Hu», «Cxema ombita C. Mumiepa, I'. IOpu»,
«JTanbl  HEOPraHWYECKOW  JBONIOUHUM»,  «[ €OXpOHOJIOTMYECKass  IIKaay,
«HauanpHbIe dTanbl OpraHUYecKor 3IBoMOINNY, «Cxema 00pa3oBaHUs IDYKApHUOT
nyTéM cumOuoreHnesa», «Cucrema KuBOW mNpupoaw», «CTpoeHue BUpYyCay,
«Apomopdossl  pacteHuit», «PuHHOGUTHY, «OTHOKIECTOYHBIE BOJOPOCIIY,
«MHoroxkiierounsle Bogopocin», «Mxwu», «llanopotHukm», «l ooceMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHU», «CxeMa pa3BUTHS )KUBOTHOTO MUPay,
«Apomop(do3bl KUBOTHBIX», «IIpocreitmey», «Kumeunononoctusie», «Ilnockue
yepBu», «Unenucronorue», «PruiObY, «3emHOBOAHBIEY, «lIpecMbIKaromeCs»,
«IItnupy, «MitekonuTtarommey, «Pa3BuThe )KU3HU B apXEHUCKOU 3pe», «Pa3zButue
JKU3HU B IIPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HM B MAJICO30MCKOU 3pe»,
«Pa3BuTHE KWU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B KAUHO30KUCKOU 3PER,
«CoBpeMeHHasi CUCTEMa OPraHUuYECKOr0 MUPay.



O6opynoBanue: repdapuyd pacTEeHUM pa3IUYHBIX OTIENOB, KOJUICKIUU
HACEKOMBIX, BJIaKHbBIE MIPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUU
UTJIOKOXKHX, CKEJIEThl TO3BOHOYHBIX JKUBOTHBIX, UydeJia IMTUI] U 3Bepei, KOJUICKIIUU
OKaMEHEJIOCTEeH, TOJIE3HbIX MCKOMAEMbIX, MYJSKA OpPraHUYECKUX OCTaTKOB
OpTraHU3MOB.

BupryanbHas 1aboparopHas padora «MoaenupoBaHue onbIToB Musiepa—
FOpu no n3zydennto abMOTreHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUH B IEPBUYHOM
aTMocdepe».

JlabopaTtopnass paGora «/3yyeHue W omucaHHE HCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydeHue 0COOCHHOCTEH CTPOEHUSI pPaCTECHUU
Pa3HBIX OTHEIOBY.

IIpakTuyeckas padora «3yueHne oCOOCHHOCTEH CTPOEHHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. Ilpoucxo:kaeHne YyeJIOBEeKa — AaHTPONOTeHe3

Paznesnbl u 3a1aun aHTPONOJNIOTUH. METOAbI AHTPOTIOJIOTHH.

CraHOBIICHHE TPEACTABICHUN O TMPOUCXOXKICHUM YEIOBEKa. PenurmnosnHsie
Bo33peHus. COBpEeMEHHbIC HAyYHbIE TEOPUH.

Cxo0acTBO YenoBeKa € )KUBOTHBIMU. CHCTEMATUYECKOE TTOJI0KEHUE YEIOBEKA.
CBujerenbCcTBa  CXOJCTBA  YelOBEKA C  JKMBOTHBIMU:  CPaBHUTEJILHO-
MOpPGhOIOTHYECKHE, AMOPHOJIOTHYCCKHE, (bU3H0I0Tr0-OMOXUMHYECKHE,
noBesieHueckue. OTanyust 4elnoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBL.

JIBrokymne cuiibl ((pakTopbl) aHTPOIOTeHE3a: OMOJIOTHYECKHUE, COLMAIbHBIE.
CooTHotieHrne OMOJIOrMYECKUX U COIMATIbHBIX (PaKTOPOB B aHTPOTIOTEHE3E.

OcHOBHBIC CTaauu aHTpororeHe3a. PaHHUe 4YenoBEeKOOOpa3HbIE 00E3bSHBI
(IPOKOHCYJIBI) U PaHHUE MOHTHUBI — O0ITHE MPEKHU YeIOBEKOOOPA3HBIX 00€3bsH U
J0/1e. ABCTPAIONUTEKN — JBYHOTHE MPEIKH J0Jch. YeaoBeK yMenblid, MEPBBIE
M3TOTOBJIEHUS OPYAUN TpyAa. YelloBEK NPAMOXOASIINN U MEPBBIN BBIXOJ JIFOJECH 32
npenensl Apuxu. YenoBek reiaenp0eprckuii — 00mui npe1oKk HeaHAepTaaTbCKOTO
YeJIOBEKAa M YEJOBEKA Pa3yMHOTo. UenoBEeK HEaHAEPTAIbCKUUA KAaK BHUJI JIFOHCH
XOJIOJHOTO KJMMaTa. UYenoBeK pa3yMHbI COBPEMEHHOTO THIA, JIEHUCOBCKHI
YEeJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpenenamu Adpuku. [lameoreHernka wu
najseoreHoOMHKA.

DBOJIONNS COBPEMEHHOTO 4eloBeKa. EcTecTBeHHBIM OTOOp B TOIMYIISITUSX
yesioBeka. MyTallMOHHBIN Tpoliecc ¥ noduMop@uiM. IlomynsiiuoHHbIE BOJIHBI,
npeiid reHoB, murpauus U «d(QQeKkT ocHoBaTENs» B MOMYJISUHUAX COBPEMEHHOIO
YEJIOBEKA.



Uenoseueckue pacel. [loHstue o pace. bonpmime pachkl: €BpOINEOUIHAs
(eBpaswmiickasi),  aBCTpallo-HErpoujHas  (PKBaTOpUANIbHAs),  MOHIOJIOWIHAS
(a3uarcko-amepukaHckas). BpeMss U myTH paccesneHusi 4eloBeKa MO IUIAHETE.
EnunctBo  dyenoBedeckux pac. HayyHas  HECOCTOSTENTBHOCTH — pacu3ma.
[IpucnocoOneHHOCTh YeNoBEeKa K pPa3HbIM YCIOBUSAM OKPYXKAIOIIEH CpeJibl.
Bnusnue reorpadudeckoii cpensl u Aperida reHoB Ha MOPGHOIOTHIO U (PU3UOIOTHUIO
YEIIOBEKA.

MexauciuIuIMHapHble  MeTOAbl B (u3uwdeckod  (OMOJOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOIMOHHAS ~ AHTPOMOJIOTHST W MaJCOAHTPOIOJIOTHUS
YEJIOBEYECKUX MOMYJISIUA. bHoconuanbHble UCCIEAOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanre K03BOTIONUHA OMOJIOTMYECKOTO U COITUATIBLHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Hoptpersr: Y. dapsun, JI. JIukn, f. 4. Poruacknii, M. M. I'epacumos.

Tabnuipl U cxembl: «MeTobl aHTPOIOJIOTUNY, «[ OJIOBHOM MO3T YETOBEKa,
«YenoBekooOpa3ubie 00€3biHb», «CKeleT YeloBEeKa W CKEJeT IIHUMIIaH3e,
«PynMMEHTHI U aTaBU3MBbDY, «/[BHXKYIIME CHIIBI AHTPOIIOT€HE3A», « DBOIIOLIUOHHOE
JIPEBO  YEJIOBEKa», «ABCTpaJIONUTEK», «YemoBek  yMenbli», «YenoBek
NpAMOXOASIINIY, «/leHncoBckuil uenoBek» «Heanaepranbiiphy, «KpoMaHbOHIIBDY,
«IIpenku yenoBekay, « ITarbl 3BOJIIOLAM YEJIOBEKAY, «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTEeH, MpeIMETOB MaTepualibHOU
KyJIbTYphl ~TPEAKOB 4YeJoBeKa, pemnpoaykuuu (doTtorpaduu) KapTUH C
MUDOJTOTHYECKUMU U OMOJICHCKUMHU CIOKETaMU TIPOUCXOXKIEHUSI YeJIOBEKa,
dboTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB UEJIOBEKA, CKEJIET YEJIOBEKA, MOJICIIb
yeperna 4yesioBeKa 1 4eperna muMnaH3e, MoIesIb KUCTH YeJIOBEeKa U KUCTH TUMITaH3e,
MOJIEJIN TOpCa MPEIKOB YEJIOBEKA.

JlaGopaTopHasi padora «l3yueHne OCOOCHHOCTEH CTPOEHHS CKeJeTa
YEJI0BEKA, CBSA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3ydeHue HKOJIOTUUECKUX aJanTalliid YeI0BEKay.

Tema 6. Dkojioruss — Hayka O B3aMMOOTHOIIEHUSIX OPraHU3MOB H
HAJA0PraHM3MEHHbIX CHCTEM € OKPY KalouleH cpeaoi

3aposkaeHue u pa3Butue 3kosioruu B Tpynax A. ['ym6onpsara, K. @. Pynbe, H.
A. CesepuoBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amaun
9KOJIOTUH. CBSI3b SKOJIOTHH C APYTUMU HayKaMHU.

Metoasl skosioruu. IloneBsie HaOMOACHUS. DKCIMEPUMEHTBHI B IKOJOTHH:
npUpOAHBIE W JiabopaTtopHbie. MonenupoBaHHe B OSKOJOTUUA. MOHHUTOPHUHT
OKPYXAaIOIel CPeIbl: JJOKAITbHBINA, PETUOHAIBHBINA U TJI00ATBHBIN.

3HaYeHUE DKOJIOTMYECKMX 3HAHMM Uil  YeJIOBEKa. JKOJIOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3E€M yenoBedyecTBa ¢ npuponor. dopmupoBaHue
AKOJIOTHYECKOHN KYIbTYpPbl U SKOJOTHYECKON IPAMOTHOCTH HACEJICHUSI.



JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuios, 3. 'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmump! u cXeMbl: «Pa3iersl skoiorumy, « MeToasl SKonorum», «Cxema
MOHUTOPHUHIA OKPYKatOLIEH CPEIbI».

JlaGopaTopHuasi padora «3yuenue METO/0B JKOJIOTUYECKUX
WCCIIEOBAHUI.

Tema 7. Opranusmsl 4 cpea OOUTAHUS

DKxoyioruueckre GpakTopbl U 3aKOHOMEPHOCTU uX AeictBud. Knaccudukanus
HKOJIOTUYECKUX (PAaKTOPOB: aOMOTHUECKUE, OMOTUYECKUE, aHTpororeHHbie. O0iue
3aKOHOMEPHOCTH JeHCTBUA 3Koyoruueckux ¢akropos. IlpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBbl.

Abuotnueckue ¢paktopel. CBeT Kak 3Kojormyeckuil Qakrop. [elicTtue
pPa3HbIX YYAaCTKOB COJIHEYHOTO CIEKTpa Ha OPraHU3Mbl. DKOJIOTHYECKUE TPYIIIbI
pacTeHUN M JKMBOTHBIX [0 OTHOIIEHHIO K cBeTy. CHUTHalbHas poJib CBETA.
doTonepruoau3M.

TemnepaTtypa Kkak »dKojoruyeckuil ¢akrop. JleWicTBue Ttemmeparypsl Ha
opraHu3Mbl. [oMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxnocts kak skojorumdeckuid (dakrtop. Ilpucmnocobrnenus pacTteHud K
nojJIep >KaHuio0 BogHOro Oananca. Krnaccudukamnuss pacTeHUN MO OTHOIICHHIO K
Bojie. [Ipucrnoco6nenns KUBOTHBIX K HU3MEHEHHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHMA OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYLIHAs, MMOYBEHHAas,
[NIyOMHHAs ~ TOJIMOYBEHHAs,  BHYTpUOpPraHu3MeHHas.  DU3MKO-XUMUUYECKHUE
0COOEHHOCTH cpeJi o0uTaHus oprainu3moB. [IprucrnocoOnenus OpraHu3MoB K KU3HU
B Pa3HbIX cpeaax.

buonornueckue putMbl. BHemiHne W BHyTpeHHHE pPUTMbL. CyTOUHBIE U
roJM4YHble PUTMBL. [IpUCHIOCOOTIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kuznennsie popMbl opranuzMoB. [TousaTue o xxu3HeHHol popme. JKuzHeHHbie
GbopMBI pacTeHUM: AEPEBbs, KYyCTapHUKH, KYCTApPHUYKH, MHOTOJICTHHE TpPaBhbI,
OJHOJIETHHE TpaBbl. JKu3HeHHBIE (DOPMBI KUBOTHBIX: THAPOOMOHTHI, TE€OOUOHTHI,
a’poOnoHTh. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue dakTopsl. Bunbl OMOTHYECKHUX B3aUMOJEHCTBUN: KOHKYPEHLIUS,
XUIIHUYECTBO, cUMOMO3 U ero Qopmel. [lapasutusMm, koomepauus, MyTyajlu3M,
KOMMEHCAJIA3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Hetrpoduueckue
B3aUMOJICUCTBUS (Tommueckue, dopudeckue, Gpabpuueckue). 3HAUCHUE



OMOTUYECKUX B3aMMOJECHCTBUN JUIsl CYILECTBOBAaHUS OpPraHU3MOB B cpee
obutanus. [IpuHIIUTT KOHKYPEHTHOTO HCKIFOYCHUSI.

JleMoHCTpanun

Tabmuubl U cxembl: «JKonorudyeckue @akrtopb», «CBETOBOM CIEKTpPY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TenIoKpoBHbIE
KUBOTHBIC», «XOJOAHOKPOBHBIE KUBOTHBIEY», «DU3MOJOTHUECKUE aJanTalllu
KUBOTHBIX», «Cpenbl oOOWUTaHUS OpraHu3MoBy, «bHoIOTMYECKHE PUTMBIY,
«Kuznennele popmbl pacTeHuit», « KuzneHHbie HOPMBI AKUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOIO JIecay, «IDKOCUCTEMA XBOWHOro jecay», «lLlenmu mnuranus»,
«XHIIHAYECTBOY, «ITapazutuzm», «KoHKypeHIHs», «CumMOm03»,
«KommeHncanuzmy.

O6opynoBanue: repbapu pacTeHU M S>KUBOTHBIX, MPHUCIOCOOJIEHHBIX K
BIIUSHUIO PA3IMYHBIX OSKOJOTHYECKHX (HAKTOPOB, TepOapuu CBETONIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTCHUM, CBETOJIIOOMBBIC, TEHEIIOOWBHIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTCHUS, TepOapuu U KOJJICKIIUU TEILIOIO0UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesa MTHULl U 3Bepeil, repdapuu
pacTeHui, OTHOCAIIMXCS K rurpoduram, kcepoduram, me3odutam, KOMHATHBIE
pacTeHusl TaHHBIX TPYIIM, KOJUICKIIMH KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpeaax,
repOapu U KOJUICKIIMM PACTEHUW U SKUBOTHBIX, OOJAJAIONIUX YepTaMH
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBUH KU3HU, TepObapun u
KOJUICKIIMM PACTEHUM M KUBOTHBIX PA3JIUYHBIX >KU3HEHHBIX (OPM, KOJIIECKIIMH
YKUBOTHBIX, YUYACTBYIOIIMX B PA3IMUHBIX OMOTHUECKUX B3aUMOJCHCTBUSX.

Jlabopatopuasi padora «BpisiBIeHHE TMPUCTIOCOOJIECHUI OpPraHU3MOB K
BIIUSTHUIO CBETA».

JlaGopaTopnasi paGora «BpbisiBIeHHE NPUCTOCOOJEHUM OpPraHu3MoOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopHasi padoTa «AHATOMHUYECKHE OCOOEHHOCTH PACTEHUN 13 pa3HBIX
MeCT OOUTaHUS.

Tema 8. Dkos10rusi BU0B U MOMYJISAIUA

DKOJIOTUYECKHE XapaKTepUCTUKHU MOMYJISIIUU. [Monynsiuuss ~ kak
Oounonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpelibl, PU3NIECKUX OapbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYPHI
nonyiasiuuii. OCHOBHBIE TIOKa3aTeIu MOMYJAIUMUA: YUCICHHOCTh, IUIOTHOCT,
BO3pacTHasi M TIOJIOBasl CTPYKTypa, POXKIAAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPAITHSI.

Dkosioruyeckas CTpykrypa nomnyiasiuud. OUeHKa YHCICHHOCTU MOMYJIALNU.
JuHamuka nomyiasiuuu U e€ peryisuus. buoTtuyeckuil moTeHUMaAN MOMYJISIIUU.
MopenupoBanue IMHaMUKA NomyJsiuuy. KpuBble pocTa YUCIEHHOCTH MOIMYJISLHAHN.
KpuBble BbIKMBaHUA. Perynsuusi 4ucIeHHOCTH MOMYJSLMM: poib (aKTOpOB,



3aBUCSIIMX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJOTUYECKUE CTpaTeru BUAOB (1- U
K-cTparerun).

[Tonarue o0 sKoJorMYecKOl Huile Buaa. Mecroobutanue. MHoromepHas
Mozenb 3kosiorndeckon Humm k.M. XatunmHcoHa. PasMepnl 3KOJI0OrHYECKOU
Huiy. [loTeHnnanbHas U pealn3oBaHHAas! HUIIIY.

Bun kak cucrema nomynsauuid. Apeansl BUAOB. Buabsl M uX KU3HEHHBIE
CTpaTeruu. JKOJOTMYECKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTM TIOBEJECHUS W MHIpaluid KUBOTHBIX. buonormyeckue
WHBAa3UH YyKEPOJHBIX BUJIOB.

JlemoHcTpanuu

[Toptper: . Y. XaTunHCOH.

Tabnupl U cxeMbl: «IKOJOTHMUECKHWE XapPAKTEPUCTUKU TOMYJIALINN,
«IIpocTpaHcTBEHHass  CTpyKTypa  HoOmyasuun», «Bo3pacTHble  NHpaMuAbI
nonynsiiun», «CKOpOCTh  3aceleHus TMOBEPXHOCTU 3eMJId  Pa3IMYHBIMU
opranuzmammn», «Mojeib 3xonornueckor Humm Jx. M. XartunHacoHay.

O6opynoBaHue: repbapuu pacTeHUM, KOJUICKIIUHA KUBOTHBIX.

JlabopaTtopHnasi padora «IIpucrnocoOneHust CEeMsiH paCTEHUN K PaCCEIICHUION.

Tema 9. IKos10rus CO00IECTB. IKOJIOTHYECKUE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsizu Mexay
OpraHu3MaMH B OUOIIEHO3E.

Okocuctema kak otkpbiTas cuctema (A. k. Tencnu). OyHKIIMOHATHHBIC
OJIOKM OpraHu3MOB B HKOCHUCTEME: TMPOAYIEHThI, KOHCYMEHTBHI, PEIYIICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue nenu u cetd. AOUMOTHUECKHE OJIOKU
skocucteM. [TouBbI U Wbl B 3KOcHcTEMax. KpyroBopoT BEIIECTB U MTOTOK SHEPTUU
B OKOCHCTEME.

OcHOBHBIE MTOKa3aTeNn YKOCUCTEMBI. buomacca u npoayKius. DKOJIOTHYECKUE
MUPaMUJIbI YUCEN, OMOMACCHI U SHEPTHUHU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Duykmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHble U
BTOPUYHBIE CYKIIECCUM W WX TMPUYUHBL. AHTPONOTCHHbIE BO3JCHCTBUS Ha
cykueccuu. KnumakcHoe coobiiecTBo. buopaznoobpasue u 1nojaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOWYMBOCTU COOOIIIECTB.

[IpupoaHbIE YKOCUCTEMBL. JKOCUCmEMbL 03ED U pPeK. IKOCUCmeMbl Mopeu U
oKxeanos. Ikocucmemvl MyHOp, J1eco8, cmenel, nYCMbulHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBbI. ArposkocucTeMa. ArpoueHos. Paznuuus
MEXK]Ty aHTPOIIOTEHHBIMU U MIPUPOJTHBIMHU SKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBbIE KOMIIOHEHTBI ypOO3KOcHCTeM. ['opojackas
bnopa u ¢dayna. Cunantponm3zanus Tropojickoil ¢ayHbl. buomornueckoe u
X035MCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJIEHCTBUNA OpPraHU3MOB B
sKocucteMax. Ponb kackaonoeo sghgexma u 6udo8-30ugpuxamopos (Kiuroueswix
61008) 8 QyHKYUoHUposaHuu 3xocucmem. IIepeHOC PHEPTHH W BEIIECTB MEXKITY
CMEXKHBIMU 3KOCUCTEMAMHU. Y CTOMYMBOCTh OPraHU3MOB, MOMYJIAIMA U 3KOCUCTEM
B YCIJIOBUSIX €CTECTBEHHBIX M aHTPOIIOTE€HHBIX BO3/IEHCTBUIM.

Mexanusmul 6030elicmeus 3aepA3sHeHUN paA3HbIX MUN08 HA CYOOP2aAHUIMEHHOM,
OD2AHUSMEHHOM,  NONYJAYUOHHOM U  IKOCUCMEMHOM  YDOBHAX,  OCHOBbl
9KOJI02UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 B030elcmausi. MeToaoIorus
MOHHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOTCHHBIX YKOCHCTEM.

JlemoHcTpanuu
[Toptpert: A. JIx. TeHncnu.
Tabmuubr u  cxembl:  «CTpykTypa  OuWoleHo3a»,  «JKocucTreMa

HIMPOKOJUCTBEHHOTO Jiecay, «DKOCHCTeMa XBOWHOIO Jiecay, « DyHKIMOHAIbHBIC
TPYMITB OPTaHU3MOB B 3KOCHCTEMEY, « KpyroBOpoOT BemiecTB B SKOCUCTEMe», «Llemnn
nuTaHus (MacTOWIIHAs, JIETPUTHAS)», «IKOJOTHYECKas MUpaMHlia YHUCE»,
«DKoNOTHYECKass MUpaMua OMOMacChl», « IKOJOTHUECKasT MHUpaMua dHEPTUNY,
«O0pazoBanue 06osotay, «llepBuunas cykueccus», «BoccTaHOBIEHHE Jieca MOCIe
noxapa», «9KOCUCTEMa 03epay, «ArpoueHo3», «KpyroBopoT BemecTB M MOTOK
SHEpPTrUH B arporieHo3ey, «[Ipumepsr ypOoskocuctem».

O6opynoBanue: repOapuu pacTeHUH, KOJJICKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepeit, repOdapuu KyJIbTYypHBIX U TUKOPACTYIIUX PACTEHHM, aKBAPUYM KaK MOJIEITh
HKOCHCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanre ypOOIKOCUCTEMBIY.

JlaGopaTopnasi paGora «l3yueHue pazHOOOpazusi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYypcHs «IJKCKypcHsl B TUIIUYHBIA OHOreoneHo3 (B 1yOpaBy, Oepes3HsK,
SJIbHUK, HA CYXOJIOJIbHBINA WU TOWMEHHBIN JIYT, 03€p0, 00JIOTO)».

IKCKYpCcUsl «IKCKYPCHUSI B arpO’KOCUCTEMY (HA IMOJIE€ WK B TEIUIMYHOE
XO3SMCTBO)».

Tema 10. buocdepa — riod6anbHas IKocHUCTEMA

buocdepa — oOmernnanerapHas o00oyiouka 3eMJid, TJe CYIIECTBYET WU
CyIIIeCTBOBaJIA XKM3Hb. Pa3BuTHe mpeacraBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanuckoro o 6uochepe. Obmactu 6mocheps u e€ cocran. KuBoe
BeIIeCTBO Ouocdepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cylIecTBOBaHUA Ouocdepnl. OcodeHHOCTH Ouochepsl Kak
ri100abHON 3KOCcUCTEMBI. J[MHaMuueckoe paBHOBecue B Ouochepe. KpyroopoTst
BEIIECTB U OMOTEOXUMHUYECKHE LIUKIIBI (YTIepoaa, a30Ta). PUTMUYHOCTS SIBJICHUI B
ounocdepe.



3oHanbHOCTH OMochepsl. [louarue o 6uome. OCHOBHBIE OMOMBI CYIIIHU: TYH/IPA,
XBOWHBIEC Ji€Ca, CMEIIAHHbIE W IIWPOKOJMCTBEHHBIC Jieca, CTEMH, CAaBaHHBI,
MyCThIHU, TPOMUYECKUE JIeCa, BEICOKOTOPhA. KiluMaT, pacTUTEIbHBINA U dKUBOTHBIN
MUp OMOMOB CYIIH.

CrpykTypa u QyHKIHS )KHUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaja 1
ounochepHbIX QyHKIUHA.

JleMoHCTpanun

[Toptpetsl: B. 1. Bepuanckuii, 3. 31occ.

Tabmuubl u cxembl: «['eochepsr 3emmmny, «KpyroBopoT azoTa B MpuUpoOe»,
«KpyroBopoT yriepoga B mnpupoie», «KpyroBopoT KucCIOpoda B MPHUPOIE»,
«KpyroBopoT Bojbl B mpupojie», «OCHOBHbIE OUOMBI cyminy, «Kiaumatudyeckue
nosica 3emnn», «TyHapay, «Talra»y, «Cmemanubiii gec», «lIupokoaucTBeHHBIN
necy, «Crenby, «CaBanHay, «IlycToiHsy, « Tponuueckuid aecy.

Oo6opynoBanue: repObapuu pacTeHU pa3HbIX OMOMOB, KOJUICKITUHU >KUBOTHBIX.

Tema 11. YesroBek M OKpy:ka0IIa"A cpeaa

DKOJIOTUYECKHE KpU3UCHI M UX NpUYUHBL. Bo3neiicTBue YenoBeka Ha
ouocdepy. 3arpsa3HeHne BO3AYyIIHOM cpeibl. OXpaHa Bo3ayXa. 3arpsi3HeHHE BOTHON
cpenpl. OxpaHa BOJHBIX pecypcoB. PaspymieHne mnouBbl. OXpaHa ITOYBEHHBIX
pecypcoB. M3meHenune kimmara.

AHTpOIIOTEHHOE BO3JCHUCTBHE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
pPacTUTENLHOTO U >KUBOTHOrO0 Mupa. OCHOBHBIE MNPUHIUIIBI OXPaHbl MPUPOJBI.
Kpacasie xuHuru. Ocob6o oxpansemble mnpupoansie Tepputopun (OOIIT).
Bboranudeckue caapl U 300JI0TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOIO Pa3BUTHUS YEJIOBEUECTBA U TPHUPO/IBI.
PanimonanbHOE  TPUPOJONOIB30BAHME W COXpPAaHEHHE  OMOJIOTMYECKOIo
pazHooOpasust 3emuu. OOIKME 3aKOHOMEPHOCTH TJIO0AIBHBIX JKOJIOTUUECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSITHBIC TTOCIICICTBHUS.

Pa3BuTre METONOB MOHUTOPUHIA PA3BUTHUS OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaioujei U
KOHKYDEeHmOoCnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypchoi.
Hayuonanvnuvle ungopmayuonnvle cucmemsl, obecneuyugaroujue O00CMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U dKkocucmem. (OcHOBbI
aKopeadbuumayuu dKocucmem U Ccnocoboos 6OopbOvLL ¢  OUONOBPEIHCOCHUAMIU.
Pexoncmpyxyus mopckux u HazemHblx 3KOCUCHEM.

JlemoHcTpanuu

Tabnuibl U CXeMBbI: «3arps3HEeHUEe aTMOCepb», «3arps3HeHue ruapocdepo»,
«3arpsi3HeHue nouBb», «IlapHUKOBBIN 3P ek, «Ocob0 oXpaHsieMble MPUPOIHbIE
TeppuTOpUn», «MOAENH YIIPABIIEMOTO MUPAY.



Ob6opynoBanue: ¢poTorpapuu oxpaHsieMbIX pacTeHUM U KUBOTHBIX KpacHoi
kHuru Poccutickon ®@enepanuu, KpacHol KHATH peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOCHHS
OOyJarOIIMMUCST TPOTpaMM  CPEIHETO OO0Iero o0pa3oBaHUS: JTUYHOCTHEIE,
MeTarpeIMETHbIC U TIPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPaAMMBbI 110 OMOJIOTUA
BBIJICJICHBI CIIEYIOIINE COCTABIISIONIME: OCO3HAHUE OOYYarolIUMUCA POCCUNUCKON
rpakIaHCKON MUJACHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CAMOONpPEACNICHUI0, Haiuuyue Mmomusayuu K OOydyeHHUIO  OHOJIOrHH,
yenenanpaeienHoe paseumue BHYTPEHHUX YOEKIEHUM JMYHOCTH HAa OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPAJUIUNA Pa3BUTUS OUOJIOTHMYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YUYAIOIINXCS PYKOBOJICTBOBATHCS B CBOECH
NEATETLHOCTH IIEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMH, TIPUCYIIIMMH CHCTEME
OHMOJIOTUYECKOT0 00pa30BAHUS, HANUYUE NPABOCO3HANUS YKOJIOTUYECKON KyJIbTYPBI,
cnocobHocmu cmasums NENN U CTPOUTH KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS MPOTPAMMBbI IO OMOJIOTHH TOCTUTAIOTCS B
CAMHCTBE YYEOHOW ¥ BOCIMTATEILHON JIEATETLHOCTH B COOTBETCTBUU C
TPaJAUIIMOHHBIMU POCCUUCKUMH COIMOKYJIBTYPHBIMU, UICTOPUUECKUMHU U TyXOBHO-
HPaBCTBCHHBIMU IIEHHOCTSMH, MPUHATHIMH B OOIIECTBE MpPaBUJIAaMHU W HOPMaMH
MOBEACHUS U CIOCOOCTBYIOT TMpOILlECCaM CaMOINO3HAHUS, CaMOBOCIUTAHUSA M
CaMOpa3BUTHUSA, Pa3BUTUS BHYTPEHHEW TMO3UIIMU JUYHOCTH, MAaTPUOTH3MA W
YBOXEHUS K 3aKOHY W TPABOIMOPSAKY, YEIOBEKY TPYyJla U CTapiieMy MOKOJICHHIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIICHHS K KYJIbTYPHOMY HACIECIUIO0 U
TpaaullMsIM MHOTOHAIMOHANIbHOTO Hapoaa Poccuiickoit denepanuu, Tpupoje u
OKPYKAIOIIEN CpELE.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHUS ydeOHOro mnpeamera «buomorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYArOIIUXCSl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIl{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHHN, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOrO OOIIECTBA, pacUIMpeHHe >KU3HEHHOTO
OMBITA W OMBITA JAEATEIBHOCTU B MPOIECCE peaIM3allui OCHOBHBIX HAmpaBiICHUN
BOCITUTATEIILHOU JIEATETLHOCTH, B TOM YHCJIC B YACTH:

1) rpaaaHCcKOro BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MPAB M 00513aHHOCTEH, yBaKEHUE 3aKOHA
Y TIPABOTIOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JIEITEIIBHOCTH MPHU CO3JIaHUU YUEOHBIX
MPOCKTOB, PEIICHHWH YyYeOHBIX W TO3HABaTEIbHBIX 3aj7a4, BBHITIOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNSITh COOCTBEHHYIO TIO3HUIIMIO 10 OTHOIIECHUIO K
SBJICHUSIM COBPEMEHHOM XU3HU U OOBACHSTH €€;

YMEHHUE YUYWUTHIBATh B CBOMX JCHCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUAMH, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJ0KCHHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IPOLECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, TMO3HABATEIBHBIX W HCCIEAOBATEIbCKUX 3a7a4, YBaKUTEIBHOTO
OTHOIIICHHS K MHCHHUIO OIMOHEHTOB TPH OOCYXICHUU CIIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJICPKAHNS,

TOTOBHOCTh K TYMaHUTAPHOM Y BOJIOHTEPCKOM JIESITEIbHOCTH;

2) IATPHOTHYECKOI0 BOCTIMTAHHS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM IpaKJaHCKOW UICHTHYHOCTH, ITaTPUOTH3MA,
YBOXEHUS K CBOEMY HapoJ1y, YyBCTBA OTBETCTBEHHOCTH Iepea PoauHon, ropaoctu
3a CBOM Kpal, cBo PoJMHY, CBO#l SI3BIK WU KYJIBTYpPY, NPOILIJIOE U HACTOSIICE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHHUE K MPUPOJTHOMY HACJIEAUIO U MaMATHUKAM MIPUPOJIBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ] POCCUUCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BuTHE OWMOJOTHH, TOHUMAHMS 3HAYCHUS OWOJOTMH B IIO3HAHWH 3aKOHOB
MIPUPOJIBI, B *KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaelHas yoexxnEHHOCTh, TOTOBHOCTh K CIY)KCHHIO M 3ammuTe (OTeduecTma,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX [IEHHOCTEN POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNS,

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 U TMPUHUMATh OCO3HAHHBIC PeEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHME JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMIMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJUTENSIM, CO3/IAHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS UEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu HapozioB Poccuu;

4) 3¢TEeTHYECKOr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETHKY ObITa, HAYy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHUMaHHE YMOIMOHAIBHOTO BO3/ICUCTBHS KUBOU MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CaMOBBIPDQKEHHIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMIJICHUE
MPOSIBIISITH KAUECTBA TBOPUYECKON TUIHOCTH;

5) ¢usnyeckoro BocnuTaHusA, GOPMHUPOBAHHUS KYJIbTYPbI 310POBbsl H
IMOIUOHAIBHOIO (JIAT OOy HSA:

MOHMMAaHUE U pealin3alus 30pOBOTo U Oe3omacHoro odpasa Ku3HHU (310pOBOE
NUTaHUE, COOI0ICHIE TUTUEHHUECKUX MTPaBIII M HOPM, cOaTaHCUPOBAHHBIN PEXKUM
3aHATHI W OT/AbIXa, peryispHas ¢u3nueckass aKTUBHOCTb), OepexHOro,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOUIEHUSI K COOCTBEHHOMY (PU3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IIEHHOCTH TPaBWJI HWHAWBHIYAJIbHOTO M  KOJUIEKTHBHOTO
0€30MacHOro MOBEJICHUS B CUTYAIUSAX, YTPOKAIOIIUX 310POBBIO U )KM3HU JIIOACH;

OCO3HAHHWE MOCIEACTBUN W HENMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYpEeHUS1);

6) TPy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K TpYJy, OCO3HAaHHE LIEHHOCTH MAacTEpCTBa, TPYIOIIOOUE;
TOTOBHOCTh K aKTUBHOM JIESITEIBHOCTH TEXHOJOTUYECKON U COIMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO

BBITIOJIHATH TaKyIO JIESITEIbHOCTD;

MHTEpEC K Pa3IMuHbIM cepam npodhecCHuOHANbHOU JeATEIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIA BBIOOpP Oyaymieid npodeccun W peasu30BHIBATH
COOCTBEHHBIE KHU3HEHHBIE TUIAHBI,

TOTOBHOCTh W CIHOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HU;

7) PIKOJIOTHYECKOI0 BOCIIUTAHUS:

HKOJIOTMYECKH 11e71eCO00pa3HOe OTHOLICHUE K TPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIlIE€CTBOBAHMS;

MOBBINICHUE YPOBHS OSKOJOTUYECKOW KyJNbTYphI: TMPUOOpPETEHHE OIbITa
IUTAHUPOBAHMSI TOCTYNKOB M OICHKM WX BO3MOXKHBIX TIOCTEACTBUUA IS
OKPYKAIOIIEN CPEBI;

OCO3HaHHWE TJI00aJBHOr0 XapakTepa IKOJIOIMYECKUX MpoljieM M MyTed ux
pEIICHNUS;

CIOCOOHOCTD UCIIONIB30BATh MPHOOpETaeMble PU U3YUECHUH OMOJIOTUH 3HAHUS
W yMEHUS TpU  pEHIeHUH  TpoOsieM, CBA3AHHBIX C  palUOHAIBHBIM
MPUPOJIOTNIONIB30BaHUEM  (COOJIIOICHUE  MpaBWJI  TOBEICHHS B MPHUPOJE,
HaIpaBJICHHBIX HA COXpPAHEHUE PABHOBECHUS B HSKOCHCTEMaX, OXpaHy BHJOB,
AKOCHUCTEM, OHochepnl);

aKTUBHOE HENPUATHE NEUCTBUN, IPUHOCAILNX BPE OKPYKAOIIEH IPUPOIHOU
cpelle, YMEHHE MPOTrHO3UPOBATh HEOJIArONPUATHBIE 3KOJIOTMYECKUE MOCIEACTBUS
NpEeANPUHUMAEMbIX IEUCTBUM U MPEJOTBPALATh UX;



HaJIM4KUE Pa3BUTOIO IKOJIOTMYECKOTO MBILIUICHUS, SKOJIOTUYECKON KYJIBTYPBI,
ombITa NEeATEIIbHOCTH JKOJIOTUYECKON HaIpPaBJIEHHOCTH, yYMEHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHUKATUBHOW W COLIMAJIBHOMN
IIPaKTUKE, TOTOBHOCTH K YYAaCTHIO B MPAKTUYECKON JESTEIBHOCTH 3KOJIOTHYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT O MO3HAHNS

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHOM IMPAKTHUKH, OCHOBAHHOTO Ha JMajore
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOM M UWTATEIbCKOM KYJBTYpbl KaK CpEICTBa
B3aMMOJICUCTBHS MEXY JIFOJAbMH U MIO3HAHUS MUPA;

NOHMMaHUE crneun@uk OHOJOrMM KaK HayKH, OCO3HaHusi €€ poJili B
(OpMHUPOBAHUN PALMOHAIBLHOTO HAYYHOIO MBIIUICHUS, CO3JaHUM IEJIOCTHOTO
IpEJCTaBICHUsS 00 OKPYXAloUIeM MHUpPE KaK O €IWHCTBE MPHUPOJbI, YeJOBEKa U
oOlIecTBa, B MMO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEW W peuieHuu MpodeM
COXpPAaHEHMS IPUPOTHOIO PAaBHOBECHS,

yOexkAEHHOCTh B 3HAYUMOCTH OMOJIOTMM JJII COBPEMEHHOW IMBUIIM3AIINU:
o0ecrieueHrss HOBOTO YpPOBHS Pa3BUTHsI MEAMIIMHBI, CO3/JaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pElIaThb PECYpCHbIE MPOOJEMBbl  pa3BUTHUSA
YEJI0BEUECTBA, MMOMCKA MyTEeW BBIXO/AA U3 IJI00aJbHBIX AKOJIOTHYECKUX MPOOJIeM U
o0ecrieueHuss Iepexoja K  YCTOMYMBOMY — pa3BUTHIO,  pPallMOHAILHOMY
UCIIOJIb30BAHUIO TPHUPOAHBIX PECYpCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTMYECKHX 3HAHUHW B LENIX
MOBBIIIEHUS OOWIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOM I'PaMOTHOCTHU oOydarouiuxcs, (GpopmMupyeMoin
IPU U3y4YEeHUH OMOJIOTHH;

NOHUMAHUE CYLIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIOJb30BAaTh IIOJIy4aeMble 3HAaHUA Ui aHaidu3a W
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpa U MPOUCXOIALIIMX B HEM H3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKIIIOYEHHS HA OCHOBE HAy4YHbIX (PAKTOB H
MMEIOIINXCS JaHHBIX C LIEJIBIO MOJYyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS IJIs
peuieHust npo0yieM B peajbHbIX KU3HEHHbBIX CUTYaIUsX;

OCO3HAaHHE LEHHOCTH HAYYHOM JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IPOEKTHYIO U UCCIEN0BATENBCKYIO IESITEIBHOCTh MHAMBUYAIBHO U B TPYIIIIE;

TOTOBHOCTb ¥  CIIOCOOHOCTb K  HENPEpPHIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AaKTHUBHOMY IOJyYEHHUIO HOBBIX 3HAaHUN MO OHOJOTHH B
COOTBETCTBUM C KU3HEHHBIMU TOTPEOHOCTSIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MertamnpenMeTHble pe3yiabTaThl OCBOCHHS ydeOHOro mpenmera «buosorwsy»
BKJIFOYAIOT: 3HAYMMbIC i1 (OPMHUPOBAHHUS MHUPOBO33PEHUS OOYJAFOIIMXCS
MEXIMCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIEHAayYHbIC MOHATHS, OTpaKaloIlne
[IEJIOCTHOCTh HAy4YHOM KapTHHBI MHpa W CHEeHU(UKY METOAOB ITO3HAHMS,
HCIIOJIB3YEeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, sBJICHHUE, MpPOoILecc,
CUCTEMa, Hay4YHbIN (haKT, MPUHIIUI, TUNIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCClIeI0OBaHne, HAOIIOICHUE, N3MEPEHHE, DKCIIEPUMEHT U JIPYTHUE); YHUBEPCATbHBIC
ydueOHbIe JeHcTBUS (MO3HABAaTEeNbHbIE, KOMMYHHUKATHBHBIE, PpETYJISITUBHBIC),
obecnieunBaroye GopMupoBaHue (PYHKIIMOHAIBHOM IPaMOTHOCTH U COITMAJILHOM
KOMIIETEHIIMU  OOYy4YaloIIMXCsl; CIHOCOOHOCTh  OOY4YaroIIUXCsl  UCIOJIh30BaTh
OCBOCHHBIC MEKIUCITUTIIINHAPHBIC, MEPOBO33PECHUCCKIE 3HAHMS U YHUBEPCATHHBIC
y4eOHbIE IEUCTBHS B IO3HABATEIBLHON M COLMATILHON MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CpEIHEro 00IIero o0pa3oBaHus
y oOyuaromerocss OyayT chOpMHUpPOBaHBI II03HABATEIbHBIC YHHUBEPCAIBHBIC
y4ueOHbIC JEHCTBUS, KOMMYHUKATHBHBIC YHHUBEpPCAJIbHBIC Yy4eOHBIC JCHCTBUS,
PETYISATUBHBIC YHUBEPCATbHBIC YICOHBIC ACHCTBHUS, COBMECTHAS ACATEIHHOCTb.

MeTtanpeaMeTHBIC PE3yJIbTaThl OCBOCHHUS MPOTPAMMBI CPEAHETO O0OIIero
o0pa3oBaHus TOJKHBI OTPakaTh:

OBaanenue YHHBEpPCAIbHBIMH yueOHbIMH NMo3HABaTEeJIbHBIMH
AEHUCTBUSIMU.

1) 6a3oBble JJIOrHYeCKHE JIeiCTBHUS:

CaMOCTOSITeIbHO  (popMynMpoBaTh M aKTyaJIM3UpOBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh IIPM OCBOCHUU 3HAHUN NPHEMBI JIOTHYECKOTO MBIIIICHUS
(amanm3a, cuHTE3a, CpaBHEHMS, KiaccuduKammuu, 0000IeHNs ), pACKPBIBATh CMBICIT
OMOJOTUYECKUX TIOHATHM (BBIACIATh WX XapaKTEepHbIC MPHU3HAKH, YCTaHABIMBATH
CBSI3H C JIPYTUMU TTOHATHUSIMH);

OMpENCNATh IETN JeATCILHOCTH, 3a/laBas TapaMeTpbl M KPUTCPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3yJIbTATHI IESITEIbHOCTHU C MIOCTABJICHHBIMU TICJISIMH;

HCIIOJIb30BaTh OMOJIOTMYCCKHIE TTOHATHUS JUI OOBSICHEHUS (PaKTOB M SIBIICHHUMA
YKUBOU MTPUPOIBI;

CTPOUTH JIOTHYECKHE pacCyXIeHUs (MHIYKTHBHBIC, JCIYKTUBHBIC, II0
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B pPaccMaTPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MIPUMEHSTh CXEMHO-MOJIEIBHBIE CPEJICTBA IS TTPEACTABICHHUSI CYIIECTBEHHBIX
CBS3€H ¥ OTHOIIEHWHA B M3Y4aeMbIX OHMOJOTHYECKUX OOBEKTaX, a TaKKe
MPOTUBOPEYMIT Pa3HOTO POJIa, BBISIBJICHHBIX B Pa3IUYHBIX HHGOPMAIMOHHBIX
MCTOYHUKAX;



pa3pabarbiBaTh IUIAH PEIICHUS MPOOJIEMBbI C y4ETOM aHaIM3a MMEIOIIMXCS
MaTepHaIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JAESITEIHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKH MOCJEICTBUN 1E€ATEIbHOCTH;

KOOPAMHHUPOBATH U BBIIIOJHATH pa0OTY B YCIOBUSIX PEATLHOTO, BUPTYAIBHOTO
Y KOMOMHUPOBAHHOI'O B3aWMOJECHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IPU PELLICHUU KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKIE NeiiCTBHUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-HCCIIEN0BATENbCKON U POEKTHOM JIEATEIbHOCTH,
HaBBIKAMHM  pa3peuieHust MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0OB PELIEHUs NMPAKTHYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B IO3HAHUS;

UCIIOJI30BaTh PA3JIMYHbIE BUJbBI ACATENBHOCTH MO TOJYYEHHIO HOBOTO
3HAHMS, €r0 HHTEPHpPETALMH, NPEeoOpa30BaHUI0O M NPUMEHEHUIO B Yy4eOHBIX
CUTYaLIUsIX, B TOM YHUCJIE NPU CO3JaHUU YYEOHBIX U COLUATIBHBIX MPOEKTOB;

(GopMHUpPOBATh HAYUYHBIM TUIT MBILUIEHUS, BIaJE€Th HAYYHON TEPMUHOJIOTHEM,
KJIFOUEBBIMHU ITOHATUSMH U METOJAMU;

CTaBUThb U (OpMynHpoBaTh COOCTBEHHBIE 3a7aud B 0Opa30BaTENIbHOM
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYalUsX;

BBISIBJIAITh TIPUYMHHO-CJICCTBEHHBIE CBA3M W aKTyaJU3UpOBaTh 3a/auy,
BBIJIBUTATh TUIIOTE3Y €€ PELICHUS, HAXOAUTh apIYMEHTHI JUIs IOKA3aTeIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILECHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE€ PEIICHMsS 3aJa4d  pPe3yJIbTarThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh IPHUOOPETEHHBIN OTIBIT;

OCYUIECTBJISITh LIE€JICHANIPABICHHBIA MOUCK MEPEeHOCa CPEICTB M CIOCOOOB
NEeUCTBUS B TPOGECCUOHAIIBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO M NPAKTUYECKYIO 00JIacTh
KU3HEIEATEIIbHOCTH;

YMETb MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MTPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHbBIE MOJIXOJbl U pEUICHUS,
CTaBUTH NMPOOJIEMBI U 3a/1a4H, JOIMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

3) padora ¢ uHopManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(MOpMAIUU (TEKCTe yueOHOTO
nocoOusi, HAYYHO-TIONMYJIIPHOM JIUTEpaType, OHOJIOrMYECKUX CJIOBapsiX W
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax AaHHbIX, B VHTepHeTe), aHaIM3upoBaThH
UHGOPMAIIMIO PA3INYHBIX BUJOB U (OPM IMPEACTABICHUS, KPUTHUECKH OLICHUBATH
€€ I0OCTOBEPHOCTh U HEIIPOTUBOPEUYUBOCTb;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHATH PA3TUYHBIE METOJbI MPU MOUCKE U
otOope Omosornueckol MHGOpPMAITUU, HEOOXOIUMOM 711 BBIMTOJTHEHUS YUCOHBIX
3aj1ay;

npuoOpeTaTh OIBIT HCIHOJb30BaHUS HWH(GOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KYJIbTYPy aKTUBHOTO HCIOJIb30BAHUS PA3TUYHbBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaJbHYI0  (OpMy  MpeacTaBlEHUs
ounosiornyeckor nHGopManuu (CxeMbl, rpaduKy, JUarpaMMbl, TAOIUIIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KayecTBE CpEACTBA IMpU padoTe ¢
Ononornyeckod MHPOpMALMEl: MPUMEHATb XUMUYECKHE, (U3HUYECKUE U
MaTeMaTUYECKUe 3HAKM U CUMBOJIBI, (OpMyJibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIONIb30BaTh M IPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CpPEACTBA
HaTJISITHOCTH;

BJIaJIeTh ~ HAaBBIKAMM  PACO3HABaHMSA W 3alIUTHl  MHQPOpPMAIUH,
MH(OPMAITMOHHOW 0€3011aCHOCTH JIMYHOCTH.

Ogi1aieHHe YHUBEPCAJbLHBIMUA KOMMYHUKATUBHBIMU /1€iCTBUSIMH:

1) odmenue:

OCYILECTBISATH KOMMYHHUKAIIMK BO BCeX cpepax KU3HU, aKTUBHO Y4acTBOBATh
B JMAJIOTe€ WU JIUCKYCCHUU MO CYIIECTBY OOCYXAaemMoil TeMbl (yMEHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXACHHS OTHOCHTEIHHO BBIMIOJHEHUS MpejiaraeMoi
3aJ]a4M, YUYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH MO3ULUN APYTUX YYaCTHUKOB
JIAAJIoTa U JUCKYCCHUN);

pacrno3HaBaTh HeBepOalbHbIE CpEICTBAa OOIIEHUS, NOHMMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CHUTYaIWH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMU CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUS, MOHUMATH
HaMEpPEHUs JPYTUX JIOJEH, MPOSBIATh YBAKUTEIBHOE OTHOUICHHE K COOECEeTHUKY
U B KOPpeKTHOU popme hopMyIMpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3PEHHMS C MCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHasl eI TeJIbHOCTh:

MOHMMATh W HCIIOJH30BAaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYaIbHOU
paboThI MpU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
NPUMEHEHHUS TPYNIOBLIX (HOPM B3aMMOJCHCTBYSI PU PEIICHUN yU4eOHOMN 3a1a4u;

BbIOMpaTh TEMATUKy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OIIUX
WHTEPECOB U BO3MOYKHOCTEN Ka)KJ0ro 4jeHa KOJUIEKTHBA,;

OpUHUMATh 1M  COBMECTHOM  JIeATE€IbHOCTH, OpPraHu30BBIBATH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTABIISTH IJIaH JEUCTBUA,



pacnpenenarTh poiau ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYKIaThb Pe3yJIbTaThl
COBMECTHOI paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJ[a U KAXKJOTO YYaCTHUKA KOMaHbl B OOIIHIA
pe3yabTaT 1Mo pa3padoTaHHBIM KPUTEPUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLICHMBATh HWJEU C IMO3WLHAH HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IMO3UTHBHOE CTPATETMYECKOE IIOBEAEHUE B PA3JIMYHBIX
CUTYaLIUSIX, TPOSBIISTh TBOPUYECTBO U BOOOpaxKeHUE, ObITh MHUITUATUBHBIM.

OBJiaieHNe YHMBEPCAJIbHBIMH PEryJATHBHBIMH 1eliCTBUSIMU:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [JIs BBISIBICHUS MNpoOJleM M uX
pelieHus B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HA OCHOBE OHWOJIOTMYECKUX 3HAHMM LEJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOUX JEHCTBHUSIX M MOCTYIKax MO OTHOUIEHUIO K JKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBbI0 OKPYKAIOIINX;

CaMOCTOATEJIBHO OCYILECTBIIATh ITO3HABATEJBHYIO JESTEIBHOCTD, BBISIBISATH
po0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

CaMOCTOATENbHO COCTABJIATH IJIaH PEUICHUS MPOOJIEMBI C YYETOM UMEIOIIUXCS
pPECypCoOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUMN;

JIaBaTh OLICHKY HOBBIM CUTYAaIlUsIM;

pacuMpsTh paMKH y4eOHOIro IMpeIMeTa Ha OCHOBE JMYHBIX MPEATIOYTEHUM;

JienaTh OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32
pelIeHHE;

OLIEHUBATh MPUOOPETEHHBIH OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO M TPOSIBICHUIO IIMPOKON 3pYyIULIMH B
pa3HbIX 00JIACTSX 3HAHWM, TOCTOSHHO TOBBINIATH CBOW 0Opa3OBaTENbHBIN U
KYJBTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESTEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

BJa/J€Th  HAaBBIKAMU  [IO3HABAaTEJIbHOM  peQuieKCMM  KaKk  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YJIbTATOB U
OCHOBAHMM, MCHOJIb30BaTh MPUEMBI pedIeKCUU NJisi OLEHKH CUTYyalluu, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OLEHUBATh PHUCKU W CBOEBPEMEHHO IMPHWHHUMATHh PELIEHHA MO HX
CHU)KEHMUIO;

OPUHUMATh MOTHBBI W apPryMEHTbl JPYTrMX [pPHU aHajJu3€ pPe3yJIbTaTOB
NEeATEIbHOCTH;



3) npuHATHE ceOsl U IPYTUX:
NPUHUMATh ce0sl, MOHUMAasl CBOM HEAOCTATKU U IOCTOUHCTBA,
OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpU AaHAINW3E pEe3yIbTaTOB
NEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPaBO APYIMX Ha OIIMOKH;
pa3BUBATh CIOCOOHOCTH MOHUMATh MHP C MO3UIIUHU IPYTOr0 YEIOBEKA.
IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTaThl OCBOCHHS COJEp)KaHUS YYEOHOro IMpeaMeTa
«buonorusi» Ha yrayOJEHHOM YpOBHE OpPUEHTHUPOBaHBI Ha OOecreueHHe
npobuapHOro  00yueHHss — oOydaromuxcs  Oumonorud. OHM — BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMH Hay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI IEHCTBUI 110
OCBOCHUIO, UHTEPIPETALMU U MPEeoOpPa30BaAHUIO 3HAHUMW, BUJIBI JESITEIBHOCTH TIO
MOJTYYEHUIO HOBBIX 3HAHUU W UX MPUMEHEHUIO B PA3JIUYHBIX yY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cUTyauusx. [IpeameTHbie pe3yabTaThl MPEICTABICHBI IO
roJiaM U3y4eHusl.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» B 10
Kacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeECTE€ M pPOJU OHOJIOTUU B CHCTEME
€CTEeCTBEHHBIX HayK, B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI M  PEHICHUU MpOoOJEM  PalMOHAIBHOTO
MPUPOOTIOIH30BaHUS, O BKJIAQ/IEe POCCHUICKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJICHUE CUCTEMOW OWMOJIOTMYECKHUX 3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOTIOJIAraloIIfe OUOJOTHYECKUE TEPMUHBI M TOHATUS (OKU3Hb, KJIETKAa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOpEryJslus, CaMOBOCHPOU3BEIICHHUE,
HACJIEICTBEHHOCTh, M3MEHUMBOCTb, POCT W Pa3BUTHE), OUOJIOTMYECKHE TEOPUH
(xnerounas teopus T. [lIBanna, M. IlIneitnena, P. Bupxosa, xpoMocomMHas Teopus
HacnenctBeHHocTH T. Moprana), yuenus (H. WM. BaBuioBa — o0 1eHTpax
MHOT000pa3usi U MPOUCXOKIEHUS KyIbTYPHBIX PACTEHUH ), 3aKOHBI (€IuHO00pa3us
MOTOMKOB [E€PBOT0 IOKOJICHHSI, PACLICIUIEHUS, YUCTOThl TaMET, HE3aBUCHUMOIO
HacienoBanuss ['. MeHnens, TOMOJIOTMYECKHMX PSAIOB B  HACIEACTBEHHOM
n3menunBoctyu H. V. BaBuiioBa), npuHIMIBI (KOMILUIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO ITO3HAHUS, HCIOJb3yeMbIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX JKUBBIX OOBEKTOB (OMHUCAHHWE, W3MEpPEHHUE,
HaOJIIOICHNUE, DKCTICPUMEHT);

YMEHHE BBIICISITH CYIIECTBEHHbIC MMPU3HAKKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKIJIETOYHBIX OPraHU3MOB, B TOM YHCIE
OaxkTepuii, rpudOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS] OPTraHOB U CUCTEM
OpraHOB PACTEHUM, )KUBOTHBIX, YEIOBEKA, IIPOLIECCOB JKU3HEAESITEIILHOCTH,



MPOTEKAIOUIUX B OPraHU3Max PacTEHUM, KUBOTHBIX M YeJIOBEKAa, OMOJIOITMYECKHUX
IPOLIECCOB: 0OMEHA BEUIECTB (METabO0JIM3M), IPEBPALLECHUS dHEPTHH, OpOKEHUs,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, MeK03a, TaMETOTeHe3a, SMOpHUOreHe3a, MOCTAIMOPUOHAIBLHOTO Pa3BUTHS,
Pa3MHOXKEHHUS,  WHIUBUIYAIbHOIO  pa3BUTHS  opraHu3Ma  (OHTOrEeHE3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3HCA, UCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3U MEXKIY OPraHOMIaMU KIETKH U HUX
GyHKUUSIMH, CTPOCHHEM KIETOK pa3HbIX TKaHEH M MX (DYHKIUSAMHU, MEXIY
OpraHaMd M CHCTEMaMH OpPraHOB y pAacTEHH, XUBOTHBIX M YeIOBEKa U MX
GYHKIUSAMHU, MEXAY CHCTEMaMHd OpPTaHOB M UX (YHKIUSAMHU, MEXKIY 3TarmaMu
oOMeHa BElIEeCTB, 3TallaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX LIUKJIOB OPraHU3MOB,
dTalaMu SMOPUOHAIILHOTO Pa3BUTHSA, T€HOTHIIOM U (PEHOTUNOM, (EHOTUIIOM HU
dbakTopamu cpenibl OOUTaHUS;

YMEHHE BBISBIATH OTIMYUTENbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHUi, >KUBOTHBIX M YEJIOBEKa,

YMEHHME HCIO0JIb30BaTh COOTBETCTBYIOIIME apPryMEHTHI, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUISl JI0KA3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CHUCTEMaTUYECKUX TPy,

YMEHHE peniaTh ONOJIOTHUYECKUE 3a/1a4H, BBIABIATH IPUYUHHO-CIICCTBEHHBIE
CBSI3M MEXKAY MCCIETyeMbIMU OMOJOTHYECKIUMH MPOIIECCaMU U SIBJICHUSIMH, JIEIaTh
BBIBOJIbI ¥ IPOTHO3HI HA OCHOBAHUY TOJyYEHHBIX PE3yIbTaTOB;

YMEHUE BBIMOIHATH JIa0OpAaTOpPHBIE W MPAKTHUYECKUE padOThI, COOIIOAATH
npaBuia mpu padbote ¢ ydeOHbIM U JTa0OpPaTOPHBIM 000PYI0BAHHEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPSITh MX OKCIEPUMEHTAIBHBIMU
cpencTBamMu, GOpMyIUpys LeTb HUCCIEIOBaHUS, aHAIW3UPOBATH TMOTYYCHHBIC
pe3yNbTaThl U AENaTh BHIBOBL;

YMEHUE Yy4acTBOBAaTh B Yy4eOHO-UCCIIENOBATEILCKONW paboTe 1o Ouoyioruw,
HKOJIOTUM U MEIUIMHE, MPOBOJUMON Ha 0a3ze IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISITh  MOJYYEHHBbIE  pPE3yibTaTbl HAa  YUYEHHUYECKHUX
KOH(epeHusx;

YMEHHE OIICHHBATh JITHUYECKHE AaCTEeKThl COBPEMEHHBIX HCCJICIOBAaHUN B
001acTé OMOJIOTHH U MEIUIMHBI (KJIOHUPOBAaHUE, UCKYCCTBEHHOE OIIO0TBOPEHUE,
HaIpaBJIEHHOE U3MEHEHNE TeHOMAa U CO3aHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYILECTBIIATh OCO3HAHHBIM BbIOOp Oyayiield mnpodeccuoHambHOMI
JEATEeIbHOCTH B 00JIaCTH OMOJIOTUH, MEIUIIMHBI, OMOTEXHOJIOTHUH, BETEPUHAPHH,
CENIbCKOTO XO3SIMCTBA, MUINEBON MPOMBIIUICHHOCTH, YIITyOJsITh MO3HABATEIbHBIN
MHTEpEC, HAMPaBJICHHBII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Npodeccuu u
OpOAODKEHHE OMOJIOrMYecKOro o0pa3oBaHMS B  OpPraHM3AlMsIX CPETHETO
po(eCCUOHAIBLHOTO U BBICIIET0 00pa30BaHUs.



[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydyeOHOro npeamera «buonorus» B 11
Kjacce NOJKHBI OTPAKATh:

chOpPMHPOBAHHOCTh 3HAHUM O MECTe€ U POJU OHOJOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOU €CTECTBEHHO-HAYYHOU
KapTHUHBI MHpA, B TO3HAHUM 3aKOHOB MPUPOJLI U PEHICHUU HKOJOTHUECKUX
mpoOJeM dYelnoBedecTBa, a TakKe B PEIICHWH BOMPOCOB PalMOHAIBHOTO
MIPUPOOTIOIB30BaHNS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPHUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAJI€ POCCHUICKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

YMEHHUE BJIAJIETh CHUCTEMON OHMOJIOTMYECKUX 3HAaHWM, KOTOpas BKJIIOYAET
OMpeNeSieHUs] ¥ TIOHMMaHHE CYIIHOCTH OCHOBOIOJATralomux OHOJOTHYECKUX
TEPMUHOB U TIOHATHH (BUJ, dKOcucTeMa, Ouocdepa), OMOJIOTHUUECKHE TEOPUHU
(aBomroniionHas teopust Y. JlapBuHa, CMHTeTHYECKas: TEOPHUS SBOJIOIUMN), YUCHUS
(A. H. CesepiioBa — 0 myTsix U HampasieHusx spoitonun, B.M. BepHanackoro — o
ouocdepe), 3akoHbl (TeHeTuyeckoro paBHoBecusi J[x. Xapau u B. BaiinGepra,
3apojeiieBoro cxonacrea K. M. bapa), nmpaBuwna (Munumyma FO. JluOuxa,
HKOJIOTHYECKON MHUpaMHIbl YHEPruu), TrumnoTesbl (rumote3a «mupa PHK» V.
['un6epra);

yMEHHE  BJIQJETh  OCHOBHBIMU  METOJAMHU  HAy4YHOTO  IIO3HAHUSA,
UCIIOJIb3YEeMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JIeHUE, SKCIEPUMEHT), CIOcOO0aMU BBISBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B IIPUPO/IE;

YMEHUE BBIJICIATh CYIICCTBEHHbIE TMPU3HAKU: BHUIOB, OHOTEOIICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOWIU3UPYIOIIEro, ABMXKYIIETO M Pa3pbIBAIOIIETO
€CTEeCTBEHHOTO 0TOOpa, AJJIONATPUUYECKOT0 U CUMITATPUUECKOTO BUI000pa30BaHuUsl,
BIUSHUS  JABWXKYIIUX  CHUJ  DBOJIONMM  HA  TEHO(OHJ  TOMYJISAIHH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUs, YepeOBaHUsl HAMpPaBICHUN
ABOJIIOLINM, KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUU B DKOCUCTEMAX;

YMEHHE YyCTaHABJIMBATh B3aUMOCBSI3U MEXIy IPOIECCaMU HBOJIOLNH,
JIBIDKYIIMMHM CUJIaMU aHTPOINOTE€HE3a, KOMIOHEHTAMM PAa3JIMYHBIX JKOCHCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATh  OTJIMYUTEIbHBIE  NPU3HAKK  KUBBIX  CHUCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHMs, aOMOTUYECKUX U OMOTHYECKHX
KOMIIOHEHTOB  DKOCHUCTEM, B3aUMOCBSI3€H  OpraHM3MOB B  COOOIIECTBAX,
AHTPONOTEHHBIX U3BMEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME ApPTYMEHTHI, OHOJOTUYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3M OPraHU3MOB U Cpe/ibl OOUTaHUs, EAMHCTBA



YEeIIOBEYECKHX pac, HEOOXOJUMOCTH COXpaHEHUS MHOTOOOpa3usi BHJIOB W
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHMS MTPUPOJBI M YEIOBEUECTBA,

YMEHHE periaTh OMOJIOTHYECKUE 3a/1a4H, BBISABIATH IPUIUHHO-CIICCTBCHHBIE
CBSI3M MEXKIY UCCIIeTyeMbIMU OMOJIOTHYECKUMH MPOIIECCAMU U SIBICHUSIMHU, JIeIaTh
BBIBOJIbI ¥ TIPOTHO3HI HA OCHOBAHWH TOJTyUYECHHBIX PE3YyJIbTaTOB;

YMEHHE BBIMOJHATH J1a00paTOpHbIE U MpakTU4YecKhe padoThl, COOII0IATH
npaBuiia Ipu paboTe ¢ y4eOHBIM U Ta00PaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJIBUTAaTh THIOTE3bl, MPOBEPATh WX IKCIHEPUMEHTaIHHBIMU
cpencTBamMu, GOpMyIUpYs Ielb HWCCICIOBaHUS, aHAIM3HPOBATh IOJyYEHHBIC
pe3yJIbTaThI U JCJIATh BBIBOIBL;

YMEHHE Y4YacTBOBaTh B Yy4EOHO-HCCJIEAOBATEILCKOW paboTe Mo OMOJOTHH,
OKOJIOTMA W MEIUIIMHE, MPOBOJUMON Ha 0aze MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEJCTABISITh  TOJYYEHHBIC  pPE3yNbTaThl HAa  YYCHUYCCKHUX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX MPeIOoTBpAIICHUSI
ri100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayied mnpodeccrnoHanbHON
NEATETLHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTUH, TIPUPOIOTIONB30BAHMS, MEAUITNHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPUH, CEIBCKOTO XO3SMCTBA, IHINECBON
MIPOMBITIUICHHOCTH, YTIYyOJIATh TIO3HABATEIbHBI WHTEPEC, HAMpaBIICHHBIN Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud ©W  MPOJIOJDKEHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHMU3AIMUSAX CPEAHETO MPOGECCHOHAIBHOTO U
BBICIIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne HauMenoBanue
n/ pa3aesioB U TeM
n NporpamMmbl

KoaudecTBO 4acoB

Bcer | KonTpouabH
0 ble padoThI

IIpakTHyeck
ue padboTbl

DJIEeKTPOHHBIE
(uudposbie)
oOpa3oBaTe/ibHbIE

pecypchl

CHHCcOK HTOTOBBIX
IIAHUPYEMBIX
pe3yJabTaToB C
yKa3aHUeM 3TAInoB
ux popMUpoOBaAHUS

Cnoco0
OLIEHKH
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IJIAHUPYEMBIX
pe3yJabTaToB

buomornsa xak
HayKa

bubnuoreka [IOK
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bf0

Cdopmuposatsb
3HaHHUA O MECTIC U
poiu
CHCTEeME

Ononoruu B

€CTECTBEHHBIX HayK, B
dbopMupOBaHUU
€CTECTBEHHO-HAayYHOU
KapTUHBl ~ MHpa, B
NO3HAHWU  33aKOHOB
IPUPOIBI U PEIICHUN
npodiem
palMOHAIBHOTO
PUPOIOTIOTIH30BAHUS
, O BKJIaJIe POCCUICKHUX
" 3apyOeKHbIX
Y4E€HBIX B pa3BUTHUE
OMOJIOrHH;

YcrHb
ompoc

Kusnie
2 CUCTEMBI U UX

H3y4yeHue

but6mmoreka [IOK
https://m.edso0.ru/863e5

bf0

Branenne
CHUCTEMOH
OHOJIOTUYECKUX

Ycrubiin
ompoc
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3HaHUH, KOTOpas
BKJIFOYAET:
OCHOBOIIOJIATAI0IINE
OMOJIOTHYeCKHe
TEPMHHBI U TIOHSTHUS
(>xu3HB, KJICTKA,
OpraHu3M,
METa0O0IH3M,
roMeocTas,
CaMOPETYJISIIHS,
CaMOBOCITPOU3BEICHU
€, HaCIlIeJICTBEHHOCTh,
U3MEHYHBOCTh, POCT U
pa3BUTHE),
OMOJIOTHYECKHUE
Teopun  (KJIeTOYHas
teopus T. IlIBaHHa,
M. Inewgena, P.
Bupxosa,
XPOMOCOMHasi TEOpUs
HacjaeaCTBEHHOCTH T.
Moprana), yuenus (H.
HN. BaswioBa — o
LEHTpax
MHOTr000pa3us "
MIPOUCXOXKIACHUS
KYJBTYPHBIX
pacTeHuii),  3aKOHBI
(emnHOOOpA3MUS
MMOTOMKOB  TIEPBOTO
TTOKOJICHHUS,

[IpoBepouHbI
€ paboThI




paclleIuIeHus,
YHUCTOTHI raMer,
HE3aBUCHMOI'0O
HacCJICIOBaHUS I.
Mennens,
TOMOJIOTHYECKUX
pAIIoB B
HacCJIeICTBEHHOM
n3menunsoctu H. 1.
Bagsuioga),
MPUHIIUIIBI
(KOMIJIEMEHTapHOCTH

);

buonorusa
KJIETKH

0.5

bu6nuoreka [IOK
https://m.edso0.ru/863e5

bf0

VYMenue BeIACIATD
CYIIECCTBCHHBIE
MIPU3HAKA: BUPYCOB,
KJIETOK ITPOKAPUOT U
9yKapuoT,
OJTHOKJICTOYHBIX H
MHOTOKJIETOYHBIX
OpPraHU3MOB, B TOM
qucie 0akTepui,
rpuboB, pacTeHHUI,
’KUBOTHBIX U
yeaoBeKa.
YMeHue pemaTh
OMOoJIOrHUecKue
3a7a4H, BBISIBJISITD

YcrHbIit
ompoc
JlaGopaTopHbl
€ padoThI
Pemenue
OMOJIOTHYECK
HX 3a1a4



https://m.edsoo.ru/863e5bf0
https://m.edsoo.ru/863e5bf0

NPUYHHHO-
CJICZICTBEHHBIC CBSI3U
MEXTY
UCCIIETyEeMBIMHU
OMOJIOTUYECKHUMH
nporeccamMu u
SIBIICHUSIMU,  JICNIaTh
BBIBOJIBI M TIPOTHO3bI
Ha OCHOBaHUH
MOJTyYEHHBIX
pe3yJbTaTOB;

YMCHHE
BBITIOJTHATH
n1abopaTopHbIC u
NPaKTUYCCKHE
paboThl, CcOOJIIOAATH
npaBuiia Mpu padbore ¢

y4eOHBIM U
1a00paTOPHBIM
000opyI0oBaHUEM;
yMEHHUe
BBIJIBUTATh TUIIOTE3bI,
POBEPATH 1704
IKCIEPUMEHTATHHBIM
" Cpe/ICTBaMH,
bopmynupys 1elb
UCCIIeIOBaHMS,
aHATM3UPOBATh
MOJTyYeHHBIE

PE3YJIbTAThl U OCJIATH
BBIBOJIbI;




YMEHHE y4aCTBOBATh
B y4eOHO-
HCCJIEIOBAaTEILCKOM
pabote 1o
OMOJIOTHH, DKOIOTHH
U MEIHIUHE,
IIPOBOMMON Ha 0aze
IIIKOJIBHBIX HAayYHBIX
00I11eCTB, U
myOJIM4HO
MIPEIICTABIISIT
MOJTy9CHHBIC
pe3yNIbTaThl HA

YYCHUYECKUX
YMeHue YcTHBIN
yCTaHaBJIMBATh onpoc
B3aMMOCBSI3U  MEXIY | JlaGopaTropHBI
OpraHouJiaMu KJIICTKA e pa60T},I
M uX QYHKUMAMH, | Pemenue
CTPOECHHEM KIETOK |  GHONOrnIecK
a3HBIX TKaHEH .
XumMuueckas bubnuoreka HOK P uX 3aja4
€HHE pellaTh
OpraHu3anus 11 https://m.eds00.ru/863e5 ™ P
OMOJIOTUYECKHUE
KJIIETKHA bf0
3aJ1a4H, BBISBIATH
MIPUIUHHO-

CIIEICTBEHHLIE CBS3HU
MEXITY
UCCIIeTyeMbIMU
OHMOJIOTHYECKUMH
poreccaMmu "
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SIBJICHUSIMU,  JI€JIaTh
BBIBOJIBI U MPOTHO3BI
Ha OCHOBaHHH
MOJTYYEHHBIX
pe3yJIbTATOBR;

YMCHHE
BBITTOIHATH
naboparopHbIe u
MPAKTUICCKHE
paboThl, COOJIOATH
IpaBuJIa P paboTe ¢

y4eOHBIM u
1a00paTOPHBIM
000pyAOBaHHEM;
yMeHue
BBIJIBUTATH TUIIOTE3HI,
IIPOBEPSTH 179
9KCHEPUMEHTAIBHBIM
U Cpe/ACTBaMH,
dbopmynupyst 1enb
UCCIIEIOBaHMS,
aHaJM3UPOBATh
HOJy4YEeHHBIE

pe3yabTaTel U A€yIaTh
BBIBOJIbI;

YMEHHE
y4acTBOBaTh B
yueOHO-
HCCJIEI0BATEIbCKOM
pabote mo Ouosoruu,
3KOJIOTUn nu




MEIUIIMHE,
IPOBOIMMON Ha 0aze

IIKOJIbHBIX ~ HAaYyYHBIX
00111ecTB, ¥ MyOJIUYHO

Crpoenue u

byHKIIUN
KJIETKH

10

bubmmoteka [IOK
https://m.edso0.ru/863e5

bf0

MPEJCTaBIISITh
MIOJTyYEHHbIE
pe3yJIbTaThl Ha
YYCHUYECKUX

YmMenue YcrHbIi
yCTaHaBJIMBATh onpoc
B3aUMOCBA3UM  MEXAY | JlaGopaTopHEI
OpraHouJIaMu KJICTKH € paboThI
M UX QYHKUMSAMH, | Pemenue
CTPOEHUEM KIE€TOK |  GroIOrHuecK
pPa3HBIX TKAHEH U UX WX 33724

GyHKIUSAMH, MEXIYy
opraHamMu u
CHUCTEMaMHU OPTaHOB Y
pacTeHui, KXUBOTHBIX
U 4YeloBeKa U HX
GYHKIUSAMH,  MEXITY
CHUCTEMaMU OPTaHOB U

ux GyHKIUAMH,
MEXIY JTanaMu
oOMeHa BEIIIECTB,

oTanmaMmu KJICTOYHOI'O
OUKJIIa W XU3HCHHBIX
IOUKJIOB OpPraHru3MoB,
JTaraMu
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SMOPHOHAIBHOTO
pa3BHUTHSL.

OO0OMeH BellecTB
1 IIpeBpaIlCHHe
JHEPTUU B
KJIETKE

10

bubnuorexa [JOK
https://m.edso0.ru/863e5

bf0

VYMeHue BeLIETITE
CYIIECTBEHHbIE
MPU3HAKU
IIPOLIECCOB
JKU3HEIESATEIIBHOCTH,
MIPOTEKAOIIUX B
Opranu3max
pacTeHui,
KUBOTHBIX U
4eJI0BeKa,
OMOJIOTMYECKHX
MPOLIECCOB: OOMEHa
BEIIECTB
(MeTaboau3Mm),
MIpeBpAICHH
SHepruu, OpoxKeHus,
aBTOTPO(PHOrO U
reTepoTpodHOro
TUTIOB MIUTAHUSA,
dboTocuHTE3a N
XEMOCHHTE3a.

YcTHBIN
ompoc
JlaGopaTopHbl
€ paboThI
Pemenne
OMOJIOrHYecK
HX 3a1a4

Hacnencreennas
nHpopmanus u
peanmzanus €€ B
KJIETKE

10

0.5

but6mmoreka [IOK
https://m.edso0.ru/863e5

bf0

yYMEHHE
BBIJICIIATH
CYLIECTBEHHbIE
MPU3HAKYU MIPOLIECCOB
KU3HEAESTEIbHOCTH,
MIPOTEKAIOIINX B
OopraHu3Max

YcTHBIM
oTIpoC
JlabopaTopHsl
€ paboThI
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pacTeHui, JKUBOTHBIX

Penrenue

u 4eI0BEKa, | OMOJIOrMYECK
OHMOJIOTHYECKUX HX 3a1a4
IpOLECCOB:  OOMEHAa | [IpakTHYeCKH
BCICCTB e paboThI
(MeTabomnsm), KonTpoinbHas
TIPEBPAIICHUS pabora
SHEpPTHH, OpOXKEHUS,
aBTOTpO(HOTO u
reTepoTpodHOro
TUTIOB MTUTaHWS,
(dhoTocuHTE3a u
yMEHHUE pemarb
OMOJIOTHUYECKHE
3ajJauu, BBISIBIISITh
NPUYHHHO-
CIIEICTBEHHBIE CBSI3U
MEXTY
UCCIIeTyeMbIMU
OMOJIOTHYECKUMU
nporeccamMu u
SIBIICHUSIMU,  JIeTIaTh
BBIBOJIBI U TPOTHO3BI
Ha OCHOBaHUH
TIOJTyYEHHBIX
pE3yIIbTaTOB;
XEMOCHHTE3a,
) Bu6morexa LJOK YmMmenne VYcTHEBI
AsHCHHbH 10 https://m.eds00.ru/863e5 YOTAHABRTHBATh onpoe
UK KJIICTKH B3aMMOCBA3M  MEKAY = JlaGopaTopHbI

bf0

opraHonaaMu KJIICTKH

€ paboThI
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U ux QYHKIUSIMH,
dTaraMu  KJIETOYHOTO
IIUKJIA U )KU3HEHHBIX
IINKJIOB  OPTaHH3MOB,
JTaramu

AMOPHUOHATILHOTO
pa3BUTHA.
Ymenue YcTHBIN
BBISBJISTH onpoc
OTJIMYUTEITbHBIE JIabopatopHsI
IIPU3HAKU KHBBIX | ¢ paOoThI
CUCTEM, B TOM YHUCIIE | Perenue
PAacCTeHUH, XUBOTHBIX |  GuOIOIMYECK
1 YeJIOBEKa; WX 337124
ymeHune I[IpakTr4ecku
CrpocHue u bubmuorexa [JOK HCTIOAB30BATD ¢ paboTsI
9 GbyHKIHH 20 1.5 https://m.edso00.ru/863e5 COOTBETCTBYIOMHIE

apryMEHTHI,

OpPTaHA3MOB bf0 OHMOJIOTHYECKYTO
TEPMUHOJIOTHIO "
CHUMBOJIUKY TUTSt
JI0OKa3aTellbCTBa
pOJICTBAa OPraHU3MOB
pa3HBIX
CHUCTEMaTUYECKHUX
TPYIIL;

PasmHOxeHue u bubmuorexa [JOK Bnanenne cucreMoit YcTHBIN

10 pas3BUTHE 10 1.5 https://m.eds00.ru/863e5 | Ouomormueckux OIIpocC

OpraHnu3MoB

bf0

3HaHUH, KOTOpas
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BKJTFOYACT: JlaGopaTopHBI
OCHOBOTIOJIAraloIue | € paboThl
OMOJIOTHUCCKHUE Pemenue
TEPMUHBI ¥ TIOHATUS | OHOJIOTHYECK
(>KM3HB, KJIETKa, HX 3a1a4
OpraHu3M, [IpakTruecku
MeTaboJIn3M, € paboThI
rOMEOCTas3, KoHnTtposbHas
caMOperyJIsIus, pabora
CaMOBOCIIPOM3BE/ICH
ue,
HACJICICTBEHHOCTb,
U3MEHYMBOCTH, POCT
1 Pa3BHUTHE),
OMOJIOTHUECKHUE
TeOopuH (KIETOUHAs
teopus T. IlIBanHa,
M. neitaena, P.
Bupxoga,
XPOMOCOMHas TEOP
Bnanenue YcTHBIN
CHUCTEMOM orpoc
I'eneTnka — OMOJIOTHYECKHUX JIaGopaTopHBI
Hayka o BuGmiorexa LIOK 3HAHUU, KOTOpast | ¢ paGoOTHI
11 HACTCACTRCHHOC 0.5 https://m.eds00.ru/863e5 | = o ot Pemenne
TH H bf0 OCHOBOIIOJIArafoII1e GHOOTIYeCK
M3MEHUYMBOCTH - OMOJIOTHYeCKHe UX 3a1a4
OpraHUu3MOB TCPMUHBL U HOHATHA | TTpaxtigeckn
(>KHM3HB, KJIeTKa, | paGoTh!

OpTraHu3M,
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MeTa00JIu3M,
CaMOBOCIIPOU3BEICHH
€, HaCJIeICTBEHHOCTD,
U3MEHYHBOCTD,
3aKOHBI €IMHO00PA3Hs
IOTOMKOB ~ TIEPBOTO
MMOKOJICHUS,

paclienyieHus,
YHCTOTHI ramer,
HE3aBUCHMOTI'0
HacJIe1OBaHU I.
Mennens.
Bnanenue YceTHBIN
CHUCTEMO onpoc
OMOJIOrMYECKUX JIabopatopHsI
3HAHUU, KOTOpast | e paGoThI
BKJIIOUAET Pemenue
OCHOBOIIOJIararoIme GHOJIOTHIECK
Ouosornyeckue WX 337184
3aKOHOMEPHOCT Bubnmorexa [JOK TEPMHHBI U ITOHATH TTpakTHdecKn
12 " 10 https://m.edso0.ru/863e5 | X3P TR, e paGori
HACJIEICTBEHHOC bf0 OpraHu3Mm,
- — METa0O0IN3M,
CaMOBOCITPOU3BEIEHU

€, HACJIEACTBEHHOCTb,
U3MEHYHBOCTb,
3aKOHBI €TMHOO00PA3Hs
MMOTOMKOB  TIEPBOTO
MMOKOJIEHHS,
pacIIerICHHsI,
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YHCTOTHI ramer,
HE3aBUCHMOTO
HACIICOBaHUA I.
Mennens.

YMEHHUE pelaTh
OMOJIOTUYECKHE
3aJauu, BBISIBIISITh
NPUYHHHO-
CIIEZICTBEHHBIC CBSI3U
MEXTY
UCCIIETyEMBIMU
OMOJIOTHYECKUMU
nporeccamMu u
SIBIICHUSIMH,  JIeJIaTh
BBIBOJIBI M ITPOTHO3BI
Ha OCHOBAHUH
MOJTYYEHHBIX
pe3yIbTaTOB;

yMEHUe
BBITIOJIHATh
nabopaTopHbIE u
NPaKTUYECKHE
paboTel, coOIrOaaTh
npaBuiIa Mpu padote ¢
y4eOHBIM u
1a00paTOPHBIM
000opynoBaHUEM;

yMEHHUE
BBIJIBUTATh THITOTE3HI,
IPOBEPSATH ux
IKCIIEPUMEHTATBHBIM




U CpeACTBaMH,
bopmynupys 1esb
UCCIICIOBaHMS,
aHAJIM3UPOBATh
HIOJTyYCHHBIC
pe3yabTaThl U AeaTh
BBIBOJIBI;

yMeHue
y4acTBOBAaTh B
yueOHO-
UCCIIEIOBATEIIBCKON
pabote mo OuojOrUH,
9KOJIOTUHU u
MEJIUIHE,
IPOBOJMMON Ha 0ase
IIKOJBHBIX ~ HAYYHBIX
oOuiecTs, ¥ MyOJIMYHO

NPECTaBIIATh
HOJy4YEeHHBIE
pe3yibTaThl Ha
YUEHHUECKUX
Bnanenue VYcTHEBIN
CHUCTEMOM orpoc
OMOJIOTHUECKUX JTaGoparopHbl
bu6nuoreka [IOK 3HAHUH, KOTOpast | e paGoTHI
3aKOHOMEPHOCT _
13 10 https://m.eds00.ru/863e5 | Bkirouaer: Pemrenue
Y U3MEHYUBOCTH
bf0 OCHOBOITOJIATAIOIIHE GHOTOTHUECK
Ouosoruyeckue WX 337124

TEPMHUHBl U TOHATHSA
(>kU3HB, KJIETKA,
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OpTaHM3M,
MeTa00JIn3M,
roMeocTas,
caMOperyJIsIIs,
CaMOBOCITPOU3BEICHU
€, HaCJIeICTBEHHOCTb,
W3MEHYUBOCTb, POCT U
pa3BuTHE),
OMOJIOTUYECKHE
Teopun  (KJIeTouHas
teopusi T. IlIBaHHa,
M. [Inewnena, P.
Bupxosa,
XPOMOCOMHAs TEOPHs
HacyeacTBeHHoCTH T.
Moprana), yuenus (H.
. BaswioBa — o
IEHTPax
MHOTr000pa3us "
MPOUCXOKIACHUS
KYJIBTYPHBIX
pacTeHuii),  3aKOHBI
(ennHOOOpa3Us
MOTOMKOB  TIE€PBOTO
MOKOJICHUS,

pacierieHus,
YHCTOTHI ramer,
HE3aBUCHMOT'0O
Hacieq0BaHMUs I.
MeHnpens,

TOMOJIOTHYECKHUX

[IpakTyecku
€ paboThI




j ;0 (0):! B
HacJIeICTBCHHON
n3meHunBoctu H. .
Basuioga),
TIPUHITAITBI
(KOMILJIEMEHTapHOCTH
);

YMEHHE peliaTh
OMOJIOTUYECKHE
3a/1a4u, BEISIBIISITH
IPUYUHHO-
CIIEICTBEHHBIC CBSI3U
MEX Y
UCCIICTyeMBIMU
OHOJOTUYECKUMHU
poleccamMmu u
SBIICHUSIMU,  JIeJaTh
BBIBOJIBI M IPOTHO3BI
Ha OCHOBaHHUH
MOJTy4YEHHBIX
pe3yJIbTaToB;

yYMEHHE
BBITIOJTHATH
nabopaTopHbIE u
MIPAKTUICCKHE
paboTel, CcOOIIOMATH
MpaBuUJIa Mpu padoTe ¢
yueOHBIM u
1a00paTOPHBIM
o0opyoBaHuEM;




yMEHHE
BBIJIBUTaTh TUIIOTE3BI,

IPOBEPSATH 174
IKCIEPUMEHTAIBHBIM
U CpeICTBaMH,
dhopmynupys 1enb
UCCIICIOBaHMS,
aHAJIM3UPOBATh
MOJTyYCHHBIC

pe3yabTaTHl U AETaTh
BBIBOJIBL;

yMEHHE
y4acTBOBAaTh B
yueOHO-
MICCIIEI0BATEIbCKOI
pabote mo OuojOrUH,
9KOJIOTUHU u
MeUIIHMHE,
IPOBOJUMOM Ha 0aze
IIKOJIbHBIX ~ HAYYHBIX
o0uiecTB, U MyOIMYHO

MPEACTABISATh
MOJIyYeHHbBIE
pe3yabTaThI Ha
YYCHHUECKUX
Bnanenue VYcTHEBI
r bubnuotexa [JOK CHUCTEMOM omnpoc
€HEeTHKa
14 onoBeKa 0.5 https://m.eds00.ru/863e5 | GuomornuecKkux JTaGoparopHsI
bf0 3HaHUH, KOTOpas | e paGoTHI

BKIIIHOYAcCT:



https://m.edsoo.ru/863e5bf0
https://m.edsoo.ru/863e5bf0

OCHOBOTIOJIAraloIue
OMOJIOTUYECKHE
TEPMHHBI U TIOHSTHUS
(>ku3HB, KJIETKA,
OpraHu3M,
MeTa00JIn3M,
roMeocCTas,
caMOperyJIsIIs,
CaMOBOCITPOU3BEICHU
€, HaCIIeJICTBCHHOCTD,
U3MEHYUBOCTb, POCT U
pa3BUTHE),
OMOJIOTUYECKHE
Teopun  (KJIeTouHas
teopusi T. IlIBaHHa,
M. [Inewnena, P.
Bupxosa,
XPOMOCOMHAs TEOPHs
HacyeacTBeHHOCTH T.
Moprana), yuenus (H.
. BaswioBa — o
IEHTPax
MHOTr000pa3us "
MPOUCXOKIACHUS
KYJIbTYPHBIX
pacTeHuii),  3aKOHBI
(emmHOOOpA3MS
MOTOMKOB  TIEPBOTO
MOKOJICHUS,
pacIerICHHSI,
YUCTOTBI ramer,

Pemenue
OMoNIOruYecK
uX 3a7a4
[IpakTyecku
€ paboThI
KonTponbHas
pabora




HE3aBHCUMOI'O
HacjleqOBaHUI I.
Menpens,
TOMOJIOTHYECKHX
pAIIOB B
HaCJIeICTBEHHOM
n3meHunBoctn H. .
Bagsuiona),
TIPUHITATTBI
(KOMILJIEMEHTapHOCTH

);

15

Cenexims
OpPTraHHU3MOB

bubmmoteka [IOK
https://m.edso0.ru/863e5

bf0

Bnanenue
CHCTEMOH
OMOJIOTUYECKHX
3HaHH, KOTOpast
BKJIFOYAET:
XpPOMOCOMHAs TeOpus
HaclecTBeHHOCTH T.
Moprana), yuenus (H.
1. BasummoBa — o
HEHTpax
MHOTr000pa3us "
TIPOUCXOXKICHHUS
KYJIBTYPHBIX
pacTeHmii),  3aKOHBI
(emuHOOOpa3Ms
IMIOTOMKOB TIepPBOTO
MMOKOJIEHHS,
pacIerieHus,
YHUCTOTBI raMer,

YcTHBIN
orpoc
JlaGopaTopHbI
€ paboThI
Pemenue
OMOoJIOTHYECK
uX 3a/1a4
[IpakTnueckn
€ paboThI



https://m.edsoo.ru/863e5bf0
https://m.edsoo.ru/863e5bf0

HE3aBHCUMOI'O
HacjleqOBaHUI I.
Menpens,
TOMOJIOTHYECKHX
pAIIOB B
HaCJIeICTBEHHOM
n3meHunBoctn H. .
Bagsuiona),
TIPUHITATTBI
(KOMILJIEMEHTapHOCTH

);

16

buorexnonorus
it
CHUHTETHUYECKAs
ouoorus

bubmmoteka IIOK
https://m.edso0.ru/863e5

bf0

BIIaJIEHUE
CHCTEMOH
OMOJIOTUYECKHX
3HaHUH, KoTopas
BKJIIOYAET:
OCHOBOITOJIATraroIINe
OMoJIOrHYecKue
TEPMHHBI U TIOHSTHUS
(>ku3HB, KJIETKA,
OpTaHH3M,
METa0O0IH3M,
rOM€eoCTas,
CaMOpPETYJISIIIHS,
CaMOBOCITPOU3BEICHU
€, HaClIeICTBEHHOCTb,
W3MEHUYHUBOCTbH, POCT U
pa3BUTHE),
OMOJIOTTYECKHE
Teopun  (KJIE€TOYHAs

YcrHbIi
orpoc
KonTponbnas
pabora



https://m.edsoo.ru/863e5bf0
https://m.edsoo.ru/863e5bf0

teopust T. IlIBaHHa,
M. Ilneiigena, P.
Bupxosa,
XPOMOCOMHasi TEOpUs
HacCJeACTBEHHOCTH T.
Moprana), yuenus (H.
U. BaewioBa — o
LEHTpax
MHOT000pa3us u
MIPOUCX 0K ICHHS
KYJIbTYPHBIX
pacTeHuii),  3aKOHBI
(enmmHOOOpA3US
MIOTOMKOB  IIEPBOrO
MTOKOJICHHS,
paclerieHus,
YUCTOTHI ramer,
HE3aBHCUMOTI0
HACJIeNOBaHUs I.
Mennens,
TOMOJIOTUYECKUX
pAIIOB B
HACJIEICTBEHHOMN
u3menunBocty H. U.
Bagsuioga),
TIPUHITATIBI
(KOMIIIIEMEHTapHOCTH

);

17

PesepBHoE
BpeMs




OBIIEE
KOJIMYECTBO
YACOB IO
[IPOTPAMME

136

13




11 KITACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Kontpoabnubie | IpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
1 3aposkJeHNe U pa3BUTHE IBOJIIOLIMOHHBIX 4
MPEJICTaBICHUI B OMOJIOTHUHI
2 MukpoasBotonus 1 e€ pe3yiabTaThl 14 2
3 MaxpodBOJIOIHS U €€ Pe3yJIbTaThl 6
[IpoucxoxacHue U Pa3BUTHE KU3HH HA
4 P A p 15 1.5
3emuie
5 [TporcxoxaeHUE YeT0BEKa — aHTPOIIOTECHE3 10 1
DKOJIOTUSI — HayKa O B3aUMOOTHOIIICHUSX
6 OpPraHU3MOB U HaIOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollen cpenon
Opranu3Msl U cpefia OOuTaHus 1.5
DKOJIOTUsl BUJOB U MOMYJISINI 0.5
DKos0rus coodiecTB. DKOJIOTHYECKHe
9 H 12 0.5
CUCTEMBI
10 buocdepa — rmobdanbpHas 3xocucTemMa
11 YenoBek 1 OKpysKaromias cpena
12 PesepBHOe Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

* buonorus. O6mas 6uosnorus, 10 kmace/ 3axapos B.b., MamonTtoB C.I'., Connn
H.N., 3axaposa E.T.; noxn pegakuueit 3axaposa B.b., O01iecTBO ¢ OrpaHU4eHHOM
OTBETCTBEHHOCTHIO «[PODA»; AkninonepHoe oduiectBo «M3aaTenbcTBO
«IIpocBenieHue»

* buonorus. O6mas 6uosnorus, 11 kmace/ 3axapos B.b., MamonTtoB C.I'., Connn
H.N., 3axaposa E.T.; nox pegakuueit 3axaposa B.b., O01iecTBO ¢ OrpaHU4eHHOM
OTBETCTBEHHOCTHIO «/[PODAY»; AkiinonepHoe o01miecTBo «M31aTenbcTBO
«IIpocsemeHue

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Koznosa TA. MeTtoaudeckre peKkOMEHAAINH 110 UCIOJIb30BaHui0 yueOHuka B.b.
3axaposa, C.I'. MamonToBa, H.1. Conuna «O6mras 6uomorus. 10-11

KJIACChD) TIPU U3YYEHUM OUOJIOTUM Ha 0a30BOM U MPOGUIBLHOM ypOoBHE. — M.:
Hpoda, 2010. — 48c.

Koznosa TA. O6mas 6uonorus 10-11 kinaccel. Metoauueckoe nocodue k
yueOnuky B. b. 3axaposa, C. I'. MamonToBa, H. . Conuna «O611ast 6uoso-
rusi». — M.: [Ipoda, 2011. — 224c.

. [Iporpammel nist o01eoOpazoBarenbHbIX yapexaeHuil. [Ipuponosenenue. 5
knacc. buonorus. 6 11 kmaccel. — M.: Jlpoda, 2009. — 138 c.

4. COOpHHMK HOpMATUBHBIX JOKyMeHTOB. buonorus /Coct. 2./1. Jlnenpos, A. T'.,
Apkaases. — M.: JIpoda, 2010.

1. baryeB A.C., I'ynenxoBa M.A., Enenesckuii A.I'. buonorus. bonbmoit
CTIPaBOYHHMK JIJIS IIKOJIBHUKOB M MOCTyHAIOMIMX B By3bl. — M.: JIpoda, 2011.

2. bonrosa U. B. CoopHuk 3ama4d mo O0111eit OMoa0Tuu J1J1s OCTYHAIOIINX B BY3HI.
— M.: «Onukc 21Bex» «Mup u oOpa3zoBanuey, 2012.

3. Koznosa T.A., Kyumenko B.C. buosnorust B Tabnuiax 6-11 kmacchl.
Cnpasounoe nocooue. — M.: JIpocda, 2010.

4. Ilumenos A. B., [lumenosa M.H. buonorus. /lugaktnueckue Marepuaibl K
pasneny «Oo6mas ouonorusy. — M.: «M3marenscteo HI DHAC», 2007.

5. Pebpona JI.B., [Ipoxoposa E.B. AktuBHbIe (OpMBI U METOIBI O0yUCHUS
ouosoruu. — M.: IIpoceemenue, 2008.

6. ®pocun B.H., CuBornazos B.U. 'oToBUMCS K €TMHOMY TOCYJapCTBEHHOMY
sk3ameny: O6mas 6uonorus. — M.: Jlpoda, 2010. — 216



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET

MULTIMEDIA — nogaepxka Kypca «O01as OMoJorus»;

e JITaGoparopHuslii npakTukyMm. buosnorus 6-11 kiacce (yue6HOE 2JIEKTPOHHOE
u3nanue), PecnyOnukaHCcKui MyJbTUMEINA LIEHTD,;

e buonorus 9 knacc. O6uime 3akOHOMEpPHOCTU. MyJTbTUMETUHOE TPHIIOKEHUE K
yU4eOHUKY

H.N.Conuna (anextpoHHoe yuebHoe uznanue), Ipoda, Dusukow, ;

e [lonroroska k EI'3 no Guosiorun. DnektpoHHoe yueoHoe uznanue, [poda,
®uzukon,2012;

e JIaGoparopus KJIETKA;

e JIaGoparopuss TEHETUKA;

e JIaboparopuss SKOCUCTEMBbI; Caiitel B UnTEpHET:

e Www.bio.1september.ru —razera «buonorus» - npunoxkeHue kK «1 ceHTIOps»;
e WWw.bio.nature.ru — Hayunsie HOBOCTH OHOJIOTHY;

o Wwww.edios.ru — Diaoc — HEeHTp JUCTAaHIIMOHHOTO 00pa30BaHUS,;

e Wwww.km.ru/education - yueGHbIe MaTepHaibl U cIoBapH Ha caite « Kupuiut u
Medoamii»


http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
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