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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mipeamety "buonorus" (mamee - Owomnorus) Ha
ypOBHE cpenHero odmiero oOpa3zoBaHus pa3paboraHa Ha ocHoBe dDeaepanabHOroO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit deneparumy,
dI'OC COO, Konnenuuu mnpenojaBaHusi ydyeOHoro mnpeamera «buosnorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOil paboyeil mporpaMmbl BOCIIUTAHUS.

VYueOunbiii npeamer «buonorus» yrmyonéaHoro ypoBHs uzyuenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMETHOU o0iacTu «EcTtecTBeHHO-
Hay4HbIe npeaMeThl». CornacHo nojioxkeHusm ®I'OC COO npodunbHbie yueOHbIC
OpeAMEThl, H3ydyaeMble Ha yriayOJEéHHOM YpOBHE, SBISIOTCS  CIIOCOOOM
muddepennmanmn  00ydeHUsT Ha YPOBHE cpefaHero oOmiero oOpa3oBaHHs U
MPU3BaHBl OOECIEYUTHh MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIMM, CPEIHUM
001MM, cpeTHUM MPOGEeCCHOHAIBHBIM U BBICIIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB [OJDKEH OBITh OPUEHTHPOBAH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBA3aHHBIX C MPOQOpUEHTANUCH OOYYaIOMUXCd W CTUMYJIMPOBAHHUEM
WHTEpeca K KOHKPETHOW 00JIaCTH HAy4YHOTO 3HaHWsSI, CBS3aHHOTO C OMOJIOTHUEH,
MEIULIMHOW, YKOJIOTUEH, TICUXOJIOTUEN, CIOPTOM UJIM BOEHHBIM JIE€JIOM.

[Iporpamma no yueoHomy npeamery "buomnorus" nqaér npeacTaBiaeHue O Heu
U 3a7a4ax M3ydeHus ydeOHoro npeamera «buosnorus» Ha yriyO0iaEHHOM ypOBHE,
ompenenseT o0s3aTeNbHOEe (MHBApUAHTHOE) TMPEAMETHOE COJACp)KaHUE, €ro
CTPYKTYpUPOBaHUE MO pa3lellaM W TeMaM, pPACHOPEACIICHHE M0 KJaccam,
PEKOMEHJIyeT TMOCIE0OBATENIbHOCTh M3YyUYEHHsS] Y4eOHOro Marepuajia ¢ y4ETOM
MEXIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKM Yy4yeOHOro mpolecca,
BO3paCTHBIX 0COOEHHOCTEH o0yuatomuxcs. B mporpamMme nmo 6uosioruu peann3oBaH
MPUHLINI TPEEMCTBEHHOCTH € U3yuyeHHUEM OMOJIOTMH Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHusi, Ojarojaps 4YeMy MPOCMATPUBAETCS  HAMPABICHHOCTh  Ha
NOCJENyIONIee pa3BUTUE OWOJOTMYECKUX 3HAHUM, OPHUEHTHUPOBAHHBIX Ha
(GopMUpOBaHHE  €CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHS,  IKOJIOTMYECKOIO
MBIIIEHUS, TIPEJICTABICHUH O 3J0pOBOM 00pa3e )KM3HU, Ha BOCITUTAaHUE OEPEKHOTO
OTHOIIEHUS K OKPYXKaIoIIel MPUPOIHON cpesie. B mporpamme mo GMoJIOTHH TakkKe
MOKa3aHbl BO3MOXHOCTH ydeOHOro mnpeamera «buosorus» B peanuzanuu
tpeboBannii ®I'OC COO K mIaHUPYEMBIM JIUYHOCTHBIM, METANpPEIMETHBIM U
MPEAMETHBIM pe3yJIbTaTaM 00yUueHHUs U B JOPMUPOBAHUN OCHOBHBIX BUIOB yUEOHO-
MO3HABATEIIbHON JCSITEIIBHOCTH OOYyYaronuxcsi 1O OCBOCHHUIO COJICpKAHUS
OMOJIOTMYECKOT0 00pa30BaHUs Ha YPOBHE CPEAHEr0 OOIIEro 00pa3oBaHusl.

VYyebnsiii npenmer «buosorus» Ha ypoBHE cpelHero oOiiero oopazoBaHus
3aBepIlaeT OMOJIOrHYecKoe 0Opa3oBaHUE B IIIKOJIE U OPUEHTUPOBAH Ha PaCIIMpPEHUE
U yriyOneHue 3HaHui 00y4aroIuXxcsi 0 )KUBOM MPUPOIE, OCHOBAX MOJICKYJISIPHOM U



KJIETOYHON OMOJIOTHH, SMOPUOJIOTHN W OMOJIOTHH Pa3BUTHS, TE€HETUKH, CEJICKIIUH,
OMOTEXHOJIOTUHU, IBOJIOLMOHHOTO YUEHHUS U KOJIOTUH.

Nzyuenne yueOHOro mnpeamera «buomorus» Ha yriayOleHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOJTOTOBKY OOYYAIONIMXCS K MOCIEIYIOUIEMY MOJIYYEHHUIO
OMOJOrMYeCKOro  0o0pa3oBaHMs B By3aXx W OpraHU3alMsIX  CPEAHETo
npodeccuonansHoro oopazoBanusi. OCHOBY €r0 COAEpk aHHs COCTABISAET CHCTEMA
OMOJIOTMYECKUX  3HAHMW, TOJYYEHHBIX TMpPU HM3YyYEHUH OOydaroIMMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKHX pa3/ieJiOB OMOJOTHH HAa YPOBHE OCHOBHOTO
obmiero obpazoBanus, B 10—11 kjaccax 3TH 3HaHMS TOJNYYarOT pa3BuTHe. Tak,
pacuMpeHbl U yriayOJjeHbl OMOJOTMYECKUE 3HAHUS O PACTEHHSX, >KUBOTHBIX,
rpubax, OakTepusiX, OpraHM3Me YeJIOBEKa, OOIMMX 3aKOHOMEPHOCTSIX >KW3HH,
JIOTIOJTHUTEIBHO BKJIFOUEHBI OMOJIOTHYECKUE CBEICHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOPhIE MOXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI UIS MOCIETYIOIIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HHTErpanus OMOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJIYYCHHBIMU OOYYAIOIIMMHUCA TNPU H3YYECHUU
bu3uKku, XuMuK, reorpaduu 1 MaTEMaTUKH.

Crtpyktypa mporpammbl 1o ydeOHoMmy mnpeamery "buonorus" otpaxaer
CHUCTEMHO-YPOBHEBBIII M JBOJIIOIMOHHBIA MOAXOAbl K M3YYEHHIO OHOJIOTHUU.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBIE JJIs )KUBBIX
CUCTEM Pa3HOr0 YPOBHS OpraHU3allii, SBOJIIOIIMH OPraHUYeCcKOro MUpa Ha 3emiie,
COXpaHEeHUs OMOJIOTMYECKOro pa3HooOpa3us miuaHeTsl. Tak, B 10 kinacce nzyuarorcs
OCHOBBI MOJICKYJISIPHOM M KJIETOYHOM OWOJIOTUMU, SMOPHUOJIOTUH U OHOJIOTUHU
pa3BUTHA, TEHETHKU W CEJICKIIMU, OMOTEXHOJOTHMH M CHHTETHUYECKON OHMOJIOTHH,
aKTyaJIM3UPYIOTCSl 3HAaHUS OO0ydYarolmuxcsi 1Mo OOTaHWKE, 300JI0TMH, aHATOMUH,
¢uznonorun yenoseka. B 11 kimacce u3ydaroTcst 3BOJIIOMUOHHOE YUEHHE, OCHOBBI
9KOJIOTHH U yueHue o ouocdepe.

VYyebnsiii npeamer  «buonorus» mpuszBaH  00eceUYUTh  OCBOEHHUE
oOyyJaroumMucs OMOJOTUYECKUX TEOPUN U 3aKOHOB, UEH, MPUHIIUIIOB U MPABUII,
JIeXKaIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOM KApPTUHBI MUPA, 3HAHUH O
CTPOCHHHM, MHOTOOOpa3suu M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, MOIYJISALNH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHKEHHSX, COBPEMEHHBIX
UCCJIeIOBAHUSIX B OUOJIOTUY, MPUKIIAHBIX ACTIEKTaX OMOJIOrMYecKuX 3HaHui. J{is
pa3BUTUS W TOJAJAEpPNKAHUS HHTepeca OOydarommMxcss K OHOJIOTMM Hapsiay co
3HAYUTENIBHBIM O0BEMOM TEOPETUUYECKOTO0 MaTepuaa B COACPXKAHUHU MPOTPaMMbI
no OMOJIOTMH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS U Pa3BUTHUSA
TOW WJIM MHOHM 00J1aCTH OMOJIOTHH, BKJIaI0M OTEUECTBEHHBIX 1 3apyOEIKHBIX YUEHBIX
B pEIICHUE BAKHEUITNX OMOJOTUIECKUX U KOJIOTUIECKUX MTPOOIIEM.

[enp uzyuenus yueOHoro npeamera «buonorus» Ha yriryoJIEHHOM YpOBHE —
OBNIAZIcHUE  OOYyYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYPHO-(QYHKIIMOHATbHOMN



OpraHW3alMK >KUBBIX CHCTEM pA3HOTO paHra W MNpuoOpeTeHrne yMEHUU
WCITIOJIB30BaTh TH 3HAHUS B (DOPMHUPOBAHMM MHTEPECA K OMPEAeTIEHHON 00acTh
npo(hecCHOHANBPHON JAESITENbHOCTH, CBSI3aHHOW C OuoJoTHMEH, WM K BBIOODPY
y4eOHOTO 3aBEICHUS IS TPOIOJIKEHHSI OMOIOTHYECKOTO 00pa30BaHusI.

JlocTmkeHne 1enu UW3ydeHHs ydeOHoro mpenmera «buomorwms» Ha
yryOIE€HHOM YpOBHE 00€CTIEYNBACTCS PEIICHUEM CISAYIONINX 3a]1a4:

OCBOCHHME OOYYAIOIMUMHUCS CUCTEMbI OHMOJIOTMYECKUX 3HAHWI: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSX, KOHICIIIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBHUJIaX, COCTABISIFOIIMNX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHUPA; O
CTPOCHHUHU, MHOT000pa3uM M OCOOEHHOCTAX OHOJOTUYECKHX CHUCTEeM (KJIIeTKa,
OpraHu3M, MOMYJISALKUs, BUJ, OUOTE0IeHO3, Onocdepa); O BHLAAIOIIUXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCJICIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYarolmnuxcs C METOJAaMH TO3HAHHS >KUBOH TMPUPOIBL:
UCCIICIOBATEILCKUMHA ~ METOJJaMU  OMOJIOTUYECKUX HayK (MOJIKYJSIpHOH U
KJIETOYHOU OMOJIOTUH, SMOPUOJIOTUH U OMOJIOTHH Pa3BUTHS, TEHETUKU U CEJIEKIINH,
OMOTEXHOJIOTMM W CHUHTETUYECKONW OWMOJOTHH, TAJICOHTOJIOTHH, DSKOJOTHH);
METOJIAMH CaMOCTOSITEJILHOTO TIPOBENCHUSI OWOJIOTHYECKUX WCCICOBAHUN B
Jaboparopud W B mOpupoae (HaOIOJEeHHE, W3MEpPEHHE, OSKCIIEPHUMEHT,
MOJICTUPOBAaHUE);

OBJAJICHUE OOYYAIONUMHUCS yMEHUSMU: CaMOCTOSITEIBHO  HAXOJUTh,
aHAM3UPOBATh W WCIOJIB30BaTh OHMOJOTHYECKYI0 WH(GOPMAIIMIO; TOJIB30BATHCS
OMOIOTHYECKON TEPMHHOJIOTHEH M CHMBOJIMKOW; YCTAaHABIMBATh CBA3b MEXKIY
pa3BUTHEM OHOJIOTUH U COIHAIbHO-DKOHOMHYECKMMH ¢  3KOJOTHYECKUMHU
npo0OJieMaMy YeJIOBEUECTBA; OIEHWBATH IOCJEICTBUS CBOCH AESITEILHOCTH TIO
OTHOILIICHUIO K OKpYXalollel NpupogHON cpene, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBIO0  OKPYXKAIOIMIUX  JIIOACH; OOOCHOBBIBAaTH M COOMIOAATH  MEPHI
npodUIaKTUKU WHQPEKIIMOHHBIX 3a00JI€BaHUM, MpaBuia MOBEACHUS B MPUPOJE U
obecrnieyeHns 0€30MacHOCTH COOCTBEHHOM JKM3HENESITEIHPHOCTH B UpE3BbIYAHBIX
CUTyallUsIX ~MPUPOJHOTO U TEXHOTCHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAyYHBIE OTKPHITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y 00YJAIONUXCS MHTEIVICKTYIBbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
IpOIlECCE 3HAKOMCTBA C BBIJAIONIMMHUCS OTKPBITHSIMH ¥ COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OWOJIOTMH, peIIaeéMbIMU €10 TpoOJieMaMu, METOIOJIOTHEH
OMOJOTUYECKOTO UCCIICIOBAHMUSI, IPOBEACHUS SKCIIEPUMEHTAIBHBIX HCCIICIOBAHUH,
perieHus] OMOJIOTMYECKUX 3a/lad, MOJACIUPOBAHUS OMOJOTUYECKUX OOBEKTOB H
MIPOIIECCOB;

BOCTIUTaHHE y OOYYAIOIINXCS [IEHHOCTHOTO OTHOIICHUS K XUBOW MPHUPOJIE B
IIEJIOM U K OTJIEIbHBIM €€ 00beKTaM U SBICHUSIM; (DOPMHUPOBAHHE IKOJIOTHIECCKOM,



TeHETUYECKOM IrPaMOTHOCTH, O0ILIEH KyJIbTypbl MOBEACHHS B IPUPOJIC; UHTETPALIH
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuobpereHue  OOyYaroImIMMHCS ~ KOMIIETEHTHOCTH B PAllMOHAIHLHOM
IPUPOAOTIOIB30BaHUHU (COOTIOACHUE ITPaBUII OBEACHUS B IPUPOJIE, OXPAHBI BUJIOB,
IKOCUCTEM, Ouochepnl), COXpaHEHUH COOCTBEHHOI'O 370pOBbS M 3/I0POBBS
OKpyXaromux Joaed (cobmoneHus Mep NpOPHIAKTUKH  3a00JIeBaHUM,
oOecrieueHne OE30MACHOCTH KU3ZHEICATENLHOCTH B YPE3BBIYAMHBIX CHUTYyalHsIX
OPUPOHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIIOJIb30BAHUSA
OMOJOTMYECKUX 3HAHUM U YMEHUH B MMOBCEHEBHOM KU3HU;

CO3JJaHUE€  YyCIOBUM  JUJII  OCO3HAaHHOrO  BbIOOpa  OOy4YarOIIMMUCS
VH/IMBUA 1Y aJIbBHOMN o0OpasoBarenbHOI TPAEKTOPUHU, CIOCOOCTBYIOMIEH
NOCIEAYIOMEMY MNPOPECCHOHATBPHOMY CaMOOMPEIEICHUIO, B COOTBETCTBUU C
WHIUBUyAJIbHBIMUA HHTEpPECAMU U MOTPEOHOCTAMH PErHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX HA MU3y4YeHHE OUOJOTUU Ha YriIyOJIeHHOM
ypOBHE cpeaHero obmero oopa3zoBanus, coctaBisieT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJENIO).

Ot60op opraHu3amMOHHBIX (OPM, METOJOB U CPEACTB OOy4YeHUsS OWOIOTHUH
OCYULIECTBIISIETCA C YYETOM CHEeUu(UKU ero colepKaHus W HANpaBICHHOCTH Ha
IPOJOJDKEHHE OMOJIOTMUYECKOro 00pa3oBaHUs B OpPraHM3alUsAX CPEIHEro
PO eCCHOHATLHOTO U BHICIIETO 00Opa30BaHUS.

OO0s13aTeNIbHBIM YCIOBHEM NMPU 00yUYEeHUU OMOJIOTUH Ha YIIIyOJIEHHOM YPOBHE
SBIJIIETCSl TIPOBEJICHUE JTAa0OpPATOPHBIX M MpakTUdyeckux padot. Takxke ydactue
00y4Jaroumxcsi B BBIMOJHEHUU MPOEKTHBIX U y4eOHO-HCCIEA0BATENIbCKUX padoT,
TE€MaTHKa KOTOPBIX OMPEACINIAETCS YUUTEIEM Ha OCHOBE UMEIOLIUXCSI MATEpUAIbHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHIA.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

CopnepkaHrue NpOrpaMMbl, BBIIEJIEHHOE KYPCUBOM, HE BXOJHUT B NPOBEPKY
rocyiapcTBeHHoM utoropoi arrectamuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpeMeHHas Ouoyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owonornu.  buonormyeckue HAyKM W HU3ydyaeMble HMH  MPOOJIEMBI.
dyHaaMEHTallbHbIC, NPUKIAIHBIE M TMOHCKOBbICE HAy4YHBIE HCCIECIOBAHUSI B
OHOJIOTHUH.

3HadeHre OMOJOruK B (POPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYUYHOU
kaptuHbl Mupa. IIpodeccun, cBszanHbie ¢ OuWosorueil. 3HadyeHUE OMOJIOTHH B
IIPAKTUYECKOM JIESATEIbHOCTH YEJIOBEKA: MEIWIMHE, CEJIIbCKOM XO35MCTBE,
MIPOMBIIIJIEHHOCTH, OXPAHE TPUPOIBI.

JdeMoHcTpauuu

[ToptpeTtsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapBun, V.
['apsen, I'. Mengnens, B. U. Bepnaackuii, . I1. I1asnos, 1. 1. Meunukos, H. 1.
Bagsunos, H. B. TumodeeB-Pecorckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

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

Tema 2. 7KuBble cucTeMbI U UX U3yYeHHUE

JKuBble cuctemMbl Kak TpenMeT u3ydeHusi Ouosnoruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTb M ILEIOCTHOCTb,
CJIOKHOCTb W YIOPSAOYEHHOCTh CTPYKTYpPbl, OTKPBITOCTb, CaMOOpPraHHU3aLHs,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, U3BMEHYUBOCTb, POCT U Pa3BUTHE.

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

N3ydenue xuBbIXx cucTeM. Metoasl Ouonornyeckoil Hayku. Habmionenue,
WU3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3anus, Meraananus. [IousaTue o 3aBucumon n
He3aBUCUMOM mnepeMeHHou. IlmanupoBanme skcnepumenta. I[locranoBka wu
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosormueckux JaHHbIX. OIl€HKa JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3yinbTaToB. [IpyUuMHBI UWCKaXk€HUsT pPeE3yJIbTAaTOB JKcrepuMeHTta. llonartue
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKH >KU3HW», «buonoruueckue
cucteMbl», «CBOHCTBa JKMBOM MaTepun», «YPOBHH OpraHU3ALMHU KUBOU
npupoasy, «CTpoeHHe KUBOTHOM KIETKW», «TKaHU >KHUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBEYeCcKoro opranuszmay, «buoreonenosy», «buocdepay, «Metomab
W3YUYECHHUS )KUBOM ITPUPOJIBI».

O6opynoBanue: 1abopaTopHOE 000PYIOBaHKE 1Tl TPOBEACHUS HAOTIOICHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckass padora «lcnonp3oBaHuME pPa3IMYHBIX METOAOB IIPH
W3YUYEHHUH JKUBBIX CHCTEMY.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHANbHAsS enuWHUIA KUBoro. Mcropus
otkpbITHs Ki1eTku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann,
M. Hlneiinen, P. Bupxo). OCHOBHBIE MOJIOKEHUS COBPEMEHHOU KJIETOYHOM
TEOPUH.

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

JdemoHcTpanumn

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

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

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

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

Tema 4. XumMmuueckasi Opranu3anus KJIeTKH

XHWMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Bopa u e€ poJib Kak pacTBOPUTEIIS, PEareHTa, y4aCTUE B CTPYKTYPUPOBAHUH KIIETKH,
TerIoperysiuud. MuHepanbHble BEIlIeCTBa KIETKH, X Ouosioruueckas pojb. Poib
KAaTHOHOB Y aHUOHOB B KJIETKE.

Oprannueckne BellecTBa KJIETKH. buosornueckue mnoauMepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oenka, NHenTHAHas CBA3b. BTOpUYHAs, TpeTH4YHas, 4YeTBEpPTUYHAs
cTtpyktypbl. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukamuss  OenkoB.
buonornueckue Gpynkunu 6enkoB. [lpuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapybl, OJIUTOCAXapUIbl U MOTUCAXAPUIbIL.
OOmuit  mnaH CcTpoeHuss H  (UBHKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue GyHKINU YTII€eBOJOB.

Jlununel. M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kitaccudukanys TUIuI0B.
Tpurnuuepunbl, QGocPoiunuabl, BOCKH, CTepouabl. buonorudeckue ¢GyHKUIUU
munuaoB. OOmue CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOJTYIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HYKJIEHMHOBBIX KHUCIOT.
Hyxneotuapl. Ilpunnun kommiementapHoctu. [IpaBuno Yapradda. Crpykrypa
JAHK — nBoiinas cniupans. MectonaxoxaeHue u ouosornueckue ¢pynkuuu JIHK.
Buner PHK. ®ynkuuu PHK B knetke.

Crpoenne Mmosekyiabl AT®. Makposprudyeckue cBsi3u B Mojekyine ATO.
buonorunueckue gpynkuun ATD. BoccTaHOBIEHHBIE TTEPEHOCYUKH, UX (DYHKIIUU B
Kietke. /[pyeue nykneosuompugocghamol (HT®D). CexkBenupoBanue [JHK. Memoowi
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykTypHas OuoJIOTHS: OMOXUMUYECKHE W OMO(PU3NYECKHE HCCIEAOBAHUS
COCTaBa M TMPOCTPAHCTBEHHOW CTPYKTYpbl Ouomonekyn. Mooeruposanue
CMpPYKmMypsl U QYHKYUll OUOMONEKYN U Ux Komniekcos. Komnviomephwiii ouzaun u
Opeanuyeckull cunmes OUOMONEKY U UX HENPUPOOHBIX AHANO0208.

JdemoHcTpanumn

[Toptpertsr: JI. [lommnr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, O©.
Conrep, C. [Ipy3unep.

Juarpammel: «Pacnipenenenne XuMHUECKUX dJIEMEHTOB B HEXKHUBOW TPUPOJIEY,
«Pacrnipenenenue XuMU4ECKUX 3JIEMEHTOB B dKUBOU MPUPOIEY.

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

ObopynoBaHue: XMMHYECKasi IOCy1a M 000pyI0BaHHE.

JlabopaTtopnasi pabora «O0HapyxeHHEe OCITKOB C TOMOIIBI0 KAYeCTBEHHBIX
peaKkuuii».

JlaGopaTopHasi pabdora «lccnenoBanue HyKJIEMHOBBIX KACIIOT, BbIIEJIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema S. CTpoenue u QyHKIMH KJICTKH

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



CtpoeHre mpoKapuoTHIECKOM KIeTKU. KiieTouHas cTeHka OakTepuii u apxei.
Oco0eHHOCTH CTpOEHUs TeTepoTpOPHON U aBTOTPOPHOM MPOKAPHOTHUECKHUX
KJIETOK. MecTO U pojib MPOKapUOT B OMOIIEHO3AX.

Crpoenuie 1 GyHKIMOHUPOBAHUE SyKapUOTHUECKOM KileTkH. [1na3zmMaruueckas
MeMmOpaHa (tutazmaniemma). CTpyKTypa Iuia3MaTudeckod mMemOpaHbl. TpaHcmopt
BEIIECTB Yepe3 MIa3MaTHUYECKYI0 MeMOpaHy: nmaccuBHbIN (quddy3usi, oonerd€Hnas
mud¢y3us), aKTUBHBINA (NMEPBUYHBIA W BTOPUYHBIA AKTHUBHBIA TPAHCIOPT).
[TonynponuitaemocTh MeMOpaHbl. PaboTa HaTpuii-KkaaueBoro Hacoca. DHAOIMUTO3:
MUHOLIUTO3, (aromuTo3. Dk3ouuTo3. Kineroynas crenka. Ctpykrypa U QyHKIUU
KJICTOYHOM CTEHKH pacTeHUM, rpuOoB.

[Huronnasma. [{urozomns. [utockener. [IBuxxenune nurornaasmbl. OpraHou/ bl
kieTku. OiHOMeMOpaHHbIe OPraHOUABI KJIETKH: 3HomIa3Matndeckas cetb (JI1C),
anmapat [ onblKu, JIM30COMBI, HMX CTpoeHHME U (GYHKUUUA. B3auMocBs3b
OJIHOMEMOpaHHBIX OPraHouJ0B KiIeTKu. CTpoeHue rpaHysipHOTrO PETUKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanysipHBIN) SHIOTIA3MATHICCKUN PETUKYITYM.
CekperopHas ¢ynkuus annapara ['onabmxu. Moougukayusa benxkos 6 annapame
Tonvoocu. Copmupoexa 6enxkos 6 annapame [ onvodcu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pactutenbHbIX KieToK. Kiterounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWJABl  KIJIETKH:  MUTOXOHAPUM,  ILJIACTUJIBIL.
Ipoucxooicoenue mumoxonopuii u naiacmud. Cumobuoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (PyHKIIMM MUTOXOHApPUM W 1uiacTuia. IlepBuuHbIe,
BTOPHUYHBIE U CIJIOKHBIE IIACTUBI (DOTOCUHTE3UPYIOMIUX 3YKAPUOT. XJIOPOILIACTHI,
XPOMOILIACTBI, JISMKOMIIACTHI BBICIIUX PACTCHHM.

HememOpannbie opranouasl kietkn CTpoeHune W GyHKIMH HEMeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pu6ocombr. IIpomesxcymounvie Qunramernmul.
MukpodunamMeHTbl. Axmunogvie Mmuxkpoguiamenmol. MBIIICUHBIE  KICTKH.
AxmuHosvle KOMNOHEeHmMbl HeMbluleunblx Kiemok. MukpoTpyoouku. Kierounbii
neHtp. CTpoeHWe U JBWKEHHWE JKTYTMKOB U pPeCHUYeK. MHUKpoTpyOOoUKU
nuTorasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpOQDUIAMEHMAMU U
muxpompyboukamu. Momopnule benxu.

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

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

JdemoHcTpanumn



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

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

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

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPTaHHU3MOB.

IIpakTueckasi padora «l3yyeHue CBOMCTB KJIETOUHOH MeMOpaHbD».

JlaGopaTtopnas padora «JVccienoBaHue mia3MoiM3a M JEIJIa3MOiIM3a B
pPaCTUTEIBHBIX KIETKaX.

IIpakTHyeckas padora «3ydyeHne ABMKEHUS UTOILIIA3MbI B PACTUTENBHBIX
KIIETKaX).

Tema 6. O0OMeH BelecTB 1 MpeBpalleHUE IHEPTUH B KJIETKe

AcCCUMUIISILIAS ¥ TUCCUMUIISIIIASL — JIBE€ CTOPOHBI MeTabonmu3ma. Turbel oOmMeHa
BEIECTB: aBTOTPOGHBIN W TeTepOTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
nporeccax. JHepreruueckoe oOecriedeHne kieTku: mnpespameHue ATD B
oOMeHHBIX mpoueccax. @DepMEHTATUBHBIA XapakKTep pPEAKLUN KIETOYHOIO
meTtabonusma. DEepMEHThl, MX CTPOEHHME, CBOMCTBA M MEXaHU3M JICHCTBUS.
Kodepmentsl. Otanunsa ¢GepMEHTOB OT HEOpPraHMYECKHX KaTaln3aTopoB. benku-
aKTUBATOPbl U OEJIKU-UHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peakuuil OT pa3IuYHbIX (PaKTOPOB.

IlepBuuHBIl CHHTE3 OpraHMyecKux BemecTB B KieTke. dortocuHTes.
AHOKCUuceHHbIll U OKCcuceHHblll omocunmes y baxmepui. Ceemocoouparoujue
nueMeHmyvl U NUSMEHmMbl PeakyuoHno2o yeumpa. Poiab XJIOpoImiacToB B IpoLecce
¢dorocunTeza. CretoBas u TeMHOBast (aszbl. Pomoovixanue, Cz.,, Cy. u CAM-munuvl
gdomocunmesa. IlpoaykTUBHOCTB (hoTOCHUHTE3a. BiusHue pa3inuHbix (akKTOpOB Ha
CKOPOCTh (pOTOCHHTE3a. 3HaU€HUE (POTOCUHTESA.

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

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

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

bronornueckoe okuciaeHue, WIK KIETOYHOE JibIXaHue. Poib MUTOXOHIpHIL B
npolueccax ouojoruueckoro okucieHus. Luknnueckue peakuuu. OKUCIUTEIBHOE
bocdopuupoBanue. Inepaus memopanno2o epaouenma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. IlpenmyriecTBa a’poOHOTO TyTH OOMEHA
BEIIECTB Mepea aHadpoOHbIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JdemoHcTpanumn

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

Tabmump! u cxembl: «@OTOCUHTE3», «DHEPreTudecKuil oomen», «bruocunres
oenkay», «CtpoeHue pepMeHTa», « XeMOCUHTERY.

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

JlabopaTtopHuasi padora «/3yueHue KaTaIMTUYECKON AaKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuiia3bl WK KaTaaasbl)».

JlaGopaTtopnas pabora «U3ydyeHue (¢epMEHTATUBHOTO pacCIUEIICHHS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue mporieccoB (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE POTIECCOB OPOKECHUSI U TIBIXAHUSI.

Tema 7. HacsencrBenHasi HH(popMalus U peajusanus €€ B KIeTKe

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

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

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

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

Bupycuble 3a0051eBanus yenoBeka, ;kuBoTHbIX, pactenuit. CIIN/, COVID-19,
COIMAJIbHBIC U MEAUIIMHCKHUE TPOOIEMBI.

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



JdemoHcTpanumn

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

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

IIpakTnueckas padora «Co3naHue MOJEIN BUPYCay.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsii mukn, ero mnepuoiasl u perymauus. Wutepdaza um muros.
Oco0eHHOCTH TMpOIIecCOB, MpPOTEKAMMX B uHTepdaze. IloaroroBka KIeTKH K
nenenuto.  [IpecunrteTrnyeckuii  (MMOCTMUTOTHUYECKWN), CHUHTETUYECKHUH W
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IEPUOIbI UHTEP(DA3BI.

Marpnunbsii cunre3 JIHK — perumkanms. IIpunnunsr penmmkanun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIIIEIbHOCTD.
Mexanusm pernukanun JJHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u

TeromMepaza. XpPOMOCOMHBIA Ha0Op KIETKM — KapuoTUIll. JIUTJIOWAHBIA W
rarionHblii  HaOopel XxpoMocoM. ['omonoruuynsie Xxpomocombl. [losoBbie
XPOMOCOMBI.

JHenenue kietku — MuTo3. CTauyu MUTO3a U MPOUCXOSIINE B HUX MPOLECCHI.
Tunbel Muto3a. Kapnoknsaes u IUTOKMHE3. bruonornyeckoe 3Ha4eHUE MUTO3A.

Perynsinusa MUTOTHYECKOrO LUKIA KIETKH. [IporpamMmmupyemasi KieTO4YHas
rudesnb — anomnTo3.

Knerounoe sapo, xpomocomsl, (yHKIHOHaIbHAasi T€HOMHKA. Mexanusmol
npoaughepayuu, ouggepenyuposku, cmaperus u eubenu kiemokx. «llugposas
KlemKkay» — Ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUsL KIeMKU.

JdeMoHcTpauuu

Tabmuubl u cxembl: «KU3HEHHBIM WK KIETKW», «Mutos», «CtpoeHue
xpomocom», «Permukanusa JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MuTo3 B KJIeTKax
KOpELIKa JIyKay.

JlaGopaTopnass  pabora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpPOIIpenapaTaxy.

JlaGopaTopnas pa6ora «Habmonenue MuTo3a B KJI€TKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 9. Ctpoenne u pyHKIIUM OPraHU3MOB

buonornyeckoe pa3zHooOpasue OpPTraHU3MOB. OnHOKIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbIE OPTaHU3MBI.

OCco0OEHHOCTHU CTPOEHUS U )KU3HEAECATEIHLHOCTH OJTHOKIIETOUHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOUHBIE TPUObI, OJHOKJIETOYHBbIE BOAOPOCIHU, APYTUe
npoTUCThI. KoJIOHHAIbHBIE OPraHU3MBI.



B3anmocBA3p 4acTe€ll MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl M
cucTeMbl opraHoB. OpranusMm Kak eauHoe uenoe. ['omeocras.

Txanu pactrenuid. TUIBI paCTUTENBHBIX TKaHEN: 00pa3oBaTeIbHAsL, TOKPOBHAS,
IPOBOJIAIIASL, OCHOBHas, MexaHudeckas. OCOOEHHOCTU CTpPOCHMs, (YHKUUNA U
pPACIIOJIOKEHUS TKAaHEW B OpraHax paCTCHUN.

TkaHU XKUBOTHBIX M YEJIOBEKA. THIbI )KUBOTHBIX TKAHEH: SIUATEIUAJIbHAS,
COCIMHUTENIbHAsA, MbllIeuHas, HepBHas. OCOOCHHOCTH CTpOoeHHs, (YHKUUN U
PacIoNoKEHUSI TKAaHEN B OPraHax KUBOTHBIX U YEIOBEKA.

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

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX KUBOTHBIX. HapyXHbIil 1 BHYTpeHHUI cKeneT. CTPOEHUE U TUIIbI
COECIMHEHHUS KOCTEMU.

JIBr>keHue  OpraHu3MoB.  J[BMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KIYTUKOBOE, PECHUYHOE. J[BM)KEHHWE MHOTOKJIETOUHBIX PAaCTEHUIL:
TPONU3MBl M HACTHM. JIBM)KEHHME MHOIOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MblIleyHast cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iutanue opranu3mos. [lornomenne Boabl, yriIeKUCIOro ra3a i MUHEPaJIbHbBIX
BellleCTB  pacTeHussMu.  [Ilutanme  KuBOTHBIX.  BHyTrpumosoctHoe u
BHYTPHMKJIETOYHOE MNHILeBapeHue. I[lnTtaHne MO3BOHOYHBIX >KMBOTHBIX. OTIENbI
NUIIEBAPUTENBHOIO TpakTa. IlnmeBapurenbHble kene3bl. IlnmeBapurenbHas
CHCTEMa YEJIOBEKA.

Jpixanue opranu3MoB. J[pixanue pactenuid. [{pixanue sxuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe npixanue. [[pixarenbHas HIOBEPXHOCTD.
XKabepHoe u néroynoe npixanue. JIpixaHrue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE ~ YCJIO)KHEHHE CTPOEHUS JIETKMX I103BOHOYHBIX JKMBOTHBIX.
JpixarenbHass cUCTEMA YeENOBEKa. MeEXaHW3M BEHTWIALMU JIETKUX Yy NOTUL U
MJIEKOMUTAIOMUX. Perynsamus apixanus. JlpixareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHMW3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTCHUM.
Tpancropt BemecTs y KUBOTHBIX. KpoBeHOCHass cucrtemMa u €€ Oprassl.
KpoBeHocHast cucremMa ITO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrum KpoBooOpauieHus. DBOJIIOIUOHHBIC
YCIIOKHEHUSI CTPOCHUS] KPOBEHOCHOW CHUCTEMBbI TTO3BOHOUYHBIX JKMBOTHBIX. PaboTa
cepana U e€ peryisamnus.

Brinenenne y oprann3MoB. Belnenenune y pacteHuid. Beiaenenue y )kUBOTHBIX.
CokpatutensHple Bakyonu. Opranbel BblaeneHusd. @DuibTpanus, CceKpenus u
oOpaTHOe BcachlBaHHE KaK MEXaHU3Mbl pabOThl OpraHOB BbljeneHUs. CBs3b
MOJIOCTH Te€Ja C KPOBEHOCHOMW M BBIACIUTEIBHOM CHCTEMaMH. BblaeneHue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHne um (yHKIIMOHUPOBAHHE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. Cropsl
OaKTepHil M IUCTHI MPOCTEHIIMX. 3alIUTa y MHOTOKJIETOYHBIX pacTeHui. KyTukyna.
CpencTBa nacCUBHOM U XUMUYECKOM 3a1IUThl. OUTOHITUIBI.

3almMTa 'y MHOTOKJIETOYHBIX UBOTHBIX. IIOKpOBBI M WX NPOU3BOIHBIE.
3amuTa opranu3ma ot Oonesnel. MiMmyHHas cuctema yenoBeka. Kietounsnii u
I'YMOpaJbHbIH UMMYHHUTET. BpOXIEHHBIN W TPUOOPETEHHBIM creruduuecKui
UMMYHHTET. Teopusi KJIoHaIbHO-celeKTUBHOTO uMMmyHuTera (I1. Dpmux, ©. M.
bepuet, C. Tonerara). BocnmasiutesbHble OTBETHI OPTaHU3MOB. PoJib BpOXIAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

Pazgpaxumocts u perymsuusa y  OpraHu3moB. Pasznpaxummocts y
OJHOKJIETOYHBIX OpraHn3MoOB. Takcucel. Pa3npaxuMocCTh 1 pEryJsilys Y paCTEHHI.
PocroBble BelllecTBa U X 3HAUYECHUE.

HepBuas cucrema u pedrexTtopHas peryiasius y >XUBOTHbIX. HepBHas
cucTeMa M €€ OTJeNbl. DBOJIOLHOHHOE YCI0KHEHHE CTPOCHMSI HEPBHOW CUCTEMBI Y
KUBOTHBIX. OTIENbl TOJOBHOTO MO3ra TO3BOHOYHBIX >KMBOTHBIX. Pedrnexc u
pednekropHas ayra. besycinoBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanpHas perynsiuus U 3HAOKPUHHASA CHUCTEMA JKUBOTHBIX U YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M UX TOPMOHBI. JlefcTBUE TOPMOHOB. B3auMOCBs3b
HEPBHOM M 3HJOKPUHHOM cucteM. [ unoranamo-runodusapHas cucTema.

JdeMoHcTpanuu

[Toptper: U. 11. [TaBinos.

Tabmuubl 1 cxembl: «OIHOKIETOYHBIE BOJOPOCHN», «MHOTOKIETOUYHbIE
Bogopocin», «bakrepum», «lIpocreiimmey», «Opranbl LIBETKOBBIX PACTEHHI»,
«CucTteMbl  OpPraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacrenuit», «KopHeBble cucteMbl», «CTpoeHHE CTeOIs»,
«CTpoeHue JNHUCTOBOM IUIACTUHKW», «TKaHW JKUBOTHBIX», «CKEJIET 4YeIOBEKA,
«lIumeBapurenbHas cucrema», «KpoBeHOocHas cucrema», «/lpIxarenbHas

CHUCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MpleuHas CUCTEMAY,
«BprgenutenbHas cuctemMa», «IHIOKPUHHAS cHUCTeMa», «CTpOEHHUE MBIIIIbD,
«Ammynuter»,  «Kuimieunonosioctueie», «CxeMa  TUTaHUA  PACTECHUI,

«KpoBeHOCHBIE CHCTEMBI TIO3BOHOYHBIX IKHUBOTHBIX», «CTpOEHUE THUJIPBI»,
«Ctpoenue mnnaHapum», «BHyTpeHHee cTpoeHue n0kAeBOro 4epBs», «HepBHas
cuctreMa peio», «HepBHas cucrema gsarymkm», «HepBHas — cucrema
npecMmbikatomuxcs», «HepBHas  cucrema  nrtuny, «HepBHas — cucrema
MIIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpENnapaThl OJHOKJIETOYHBIX
OpPraHu3MOB, MHKpOINpenaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU



HACEKOMBIX, UTJIOKOKUX, KUBBIE AK3EMIUISIPhl KOMHATHBIX PAacTEeHUM, repOapuu
pacTeHUN pa3HbIX OTAEJIOB, BIJIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMUM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeIOBEKa,
00opy10BaHuE AJIs JEMOHCTPALMY [IOYBEHHOTO U BO31YIIHOIO IUTAHUSI PACTEHUH,
paciienaeHus KpaxMaia 1 OeiIKoB Mo AeUCTBUEM (PEpMEHTOB, 000PYJOBaHUE JJIS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTHU JIETKHX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUMN, MOJIETIU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KHBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEel paCTCHUI».

JlaGoparopHasi pabora «/3ydueHue TKaHEeH sKUBOTHBIX).

JlaboparopHast padora «l/3ydeHue opraHoB [IBETKOBOI'O PACTCHUS».

Tema 10. Pa3mHoKeHUe ¥ pa3BUTHE OPTraHU3MOB

®opmbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecrosnoe (BKJIIOYas BEreTaTUBHOE) U
nojsoBoe. Buasl  0ecrnonoro  pa3sMHOXKEHHUS: MOYKOBAaHUE,  CIOPYJIALNA,
(¢parmeHTanysl, KIOHUPOBAHUE.

[TonoBoe pa3zmHoxkenue. [lonoBbie KIeTKH, Wau rametbl. Meiio3. Craauu
Mmeno3sa. [losenenne xpomocom B menose. Kpoccnurosep. buomorndyecknii cMpIci
M€03a M IMOJOBOro Impouecca. Meilo3 W €ro Mecto B KMU3HEHHOM IMKIIE
OpraHU3MOB.

[Ipen3apoapiieBoe pasBuThe. I'aMmeTorenes y ;kMBOTHBIX. [10710BBIE KEIIE3BI.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIEeTOK. CriepMaTorenes u oorene3. CtpoeHue
MIOJIOBBIX KJIETOK.

OmonoTBOpeHNEe U 3MOpPHOHAIBHOE pa3BUTHE KUBOTHBIX. CrocoObl
OIUIOAOTBOPEHUS: Hapy)KHOE, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3sBUTUE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOrus — HayKa
0 Pa3BUTHH OPraHU3MOB. Mopghozenes — 00na u3 2nagHbIX NPoobaIem IMOPUOTIO2UL.
Konyenyua mopgoecenoe u moodenu mopgozenesa. Craauu >MOpHOTreHe3a
KUBOTHBIX (Ha mpumepe Jrymku). JpoOnenwe. Tumbl  apoOseHus.
Lemepmunuposannoe u Hedepmunuposannoe Opodaenue. bracmyna, munoi
onacmyn. OcoOeHHOCTH APOOJIEHUS MIIEKONUTAIOMINX. 3apOAbIIIEBbIE JINCTKU
(racTpyJssinps). 3akiaaJKa OpraHOB U TKaHEW M3 3apOJbIIIEBBIX JUCTKOB. B3anMHoe
BIMSIHHE 4YacTel pa3BUBAIOIIETOCS 3apojblilia (3MOpHOHANbHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KakK pPe3yJibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BrnusHue Ha 3>MOpUOHAIBHOE pPAa3BUTHE PA3JIUYHBIX
(akTOpOB OKpY>KAIOIIEH CpeIbl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHblil nepuoxa. IIpsmoe wu
HenpsiMoe  pas3BuTHe. PaszButne ¢ MeramMopdo3oM y OECHO3BOHOYHBIX U
II03BOHOYHBIX JKMBOTHBIX. bHOIOrMyeckoe 3Ha4YeHHWE NPSIMOr0 M HENPSMOIo
pa3BUTHSA, UX pacupoCTpaHEeHUE B npupoze. Tumel pocra >KUBOTHBIX. (DakTOpEI
peryJisliy pocTa KUBOTHBIX U yenoBeka. CTaauu mocTIMOPUOHATIBHOTO Pa3BUTHS



y JKMUBOTHBIX U yenoBeka. [lepnoipl oHTOreHes3a yemnoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenune u passutue pactenuil. ['amerodutr um crnopodur. Meiio3 B
KU3HEHHOM IuKJIe pacTeHuid. OOpazoBaHue crop B mpolecce Meiosa. ['ameTorenes
y pacteHuil. OII0g0TBOPEHHE U PAa3BUTHE PACTUTEIBHBIX OpPraHu3MoOB. J[BOiHOE
OILIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pPa3BUTUE CEMEHHU.

MexaHu3MBbl PETYJISILIUM OHTOI'€HE3a Y PACTEHUIN U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [IIneman.

Tabmuubr u cxembl: «BereratuBHoe pazMHOxeHue», «Tumbl Oecnoyioro
pa3MHOXEHUs», «Pa3MHOXEHHE XJIaMHIOMOHaAbD», «Pa3MHOKEHHE HBIJICHBD»,
«Pa3zmHoxkeHue ruzipel», «Meito3», «Xpomocomely, «I'ametorenes», «CtpoeHue
AWIEKIIETKH U cnepMaro3onsia», «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsmoe u
HENpsAMOE pa3BuTUE», «Pa3BuTMe Mamnckoro xyka», «Pa3Buthe capaHuny,
«Pa3zButne narymkw», «JIBOMHOE OIUIOAOTBOPEHME Y ILBETKOBBIX PACTEHHUW»,
«CTpoeHre ceMsiH OAHOJIOJIBHBIX W JIBYJOJIBHBIX PacTeHU», « KU3HEHHBIA UK
MOPCKOH KanycTbD», «JKU3HEHHBIN UK MXa», «KU3HEHHBIN UKII TAIIOPOTHUKAY,
«KHW3HEHHBIN IIMKJI COCHBIY.

OO6opyoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK H
CIIEPMATO30MI0B, MOJIENb «LIMKI pa3BUTHS JIATYLIKI.

JlaGopaTopnas padora «/3yueHne CTpOEHHUsI MOJOBBIX KJIETOK Ha FOTOBBIX
MHUKPOIIPETApATAX ).

IIpakTnueckass padora «BbIABICHHME MNPU3HAKOB CXOJCTBA 3aPOIBIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopatopHass paGora «CrTpoeHHE OpraHoB pPa3MHOXKEHUS BBICIIMX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HACJIEJICTBEHHOCTH W HM3MEHYHMBOCTH
OPraHMu3MoB

HcTopust cTaHOBICHHS U pa3BUTHsI TeHETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTUU T'€HETHKH.
Pa6oter H. K. Konsiora, H. U. Basunosa, A. H. benosepckoro, I'. [. Kapneuenxo,
10. A. ®uwnmunuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJJIeIbHbIE TEHBI, AJIbTEPHATHBHBIE IMPU3HAKH, JIOMUHAHTHBI M PELECCUBHBIN
IpU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAs TUHUS, TUOPU/IBI, TEHOTHUII, ()EHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: TUOPUAOJOTUYECKUM,  LUTOJIOTHYECKUH,
MOJIEKYISIPHO-TE€HETUUECKH.

JdeMoHcTpanuu



[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «MeTo bl TeHETUKNY, «CXeMbl CKPEIMBAHUS.

JlaGopaTopnasi pabGora «J/[po3oduna Kak OOBEKT TE€HETHYECKUX
HCCIICIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACAEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHaens — 3aKOH
eauHooOpasusi TMOpUI0B MepBoro nokojexus. [IpaBuio nomuaupoBanus. Bropoi
3aKOH MeHenss — 3aKOH paclleluieHus Npu3HakoB. LluTonorndeckrue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHUS. [ UOTE3a YUCTOTHI TaMET.

Ananuzupytouiee ckpemuBanue. [[poMexxyTOUHBIN XapaKTep HACJIeI0BaHUSI.
Pacuieryienre mpru3HakoB MPU HEMOJTHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpenmBanue. TpeTtuit 3akoH MeHiens — 3aK0H He3aBUCHUMOTO
HacJIeI0BaHUsI PpU3HAKOB. [{uTOMOrnYecKkre OCHOBBI AUTUOPUIHOTO CKPEIITMBAHUS.

CueruienHoe HacneaoBanue npusHakoB. Pabotsl T. Moprana. CuemneHHoe
HACJICIOBAHUE T[E€HOB, HAPYIICHUE CLEIUIEHHS MEXIy TeHaMH. XPOMOCOMHAas
TE€OpHUs HACIEICTBEHHOCTH.

['enetnka nosia. XpOMOCOMHBIN MEXaHU3M OMNPEAEIEHUs MoJIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIM M TE€TEPOTraMEeTHBIM MOJ. | eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue mprus3HakoB, CHENJIEHHBIX C MTOJIOM.

['enotun kak uenoctHas cucrema. [enoTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXECTBEHHbIM ajuieu3M. B3anMojelcTBUE HEaICIbHBIX TI'€HOB.
Kommnnementapaocts. Onucras. [Toamumepus.

['eHeTMYECKUI KOHTPOJIb Pa3BUTHS PACTEHHM, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MOIOTUYECKUX  TPOIECCOB, TMOBEICHUS W  KOTHUTHBHBIX  (DYHKITWH.
['eHeTMYeckue MeXaHU3MBbI CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO35IUH — MHUKPOOHOM». ['€HeTHYeCKHE acHeKThl KOHTPOJISI U
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabnuiel u cxemsl: «llepBbiit 1 BTOpoit 3aKoHBI Menaens», « Tpetuil 3akoH
Menpaens», «AHaIU3UpYyOlIee CKpenuBaHue», «HemomHoe nOMHUHUpPOBAHUEY,
«CreryieHHOE HacleIoBaHWe TPU3HAKOB Y npo30duibl»y, «l'eHeThka Tmoiay,
«Kapuotun uenoseka», «Kapuotun gpozodpuis», «Kapuorunm mnruuby,
«MHOXECTBEHHBIN aJlJICIN3M», « B3anMo1eCTBHUE IT'€HOB.

O6opynoBanue: MoJelb JUIsl  JIGMOHCTPAIlMM  3aKOHOB  €IMHOOOpa3us
ruOpHUIOB TIEPBOTO TOKOJICHUS M pacHICIUVICHUS NPU3HAKOB, MOJEIb s
JIEMOHCTpAllMM 3aKOHA HE3aBUCHMOTO HACJEIOBAHUSA NIPU3HAKOB, MOJECIb IS



JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUSA NPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «/Ipozopumnay.

IIpakTnyeckass padGora «lI3ydyeHue pe3yabTaTOB MOHOTMOPHUIHOTO
CKpEIIMBaHUA Y IPO30(DUIIBD).

IIpakTuueckass  paGora  «lM3ydeHue  pe3ysibTaToOB  JUTHOPUTHOTO
CKPEIIUBAHUS Y IPO30(DUIIBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  HOpMUpOBaHMM (PEeHOTHUIIA.
N3mMeHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE M KOJMYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIEACTBCHHASI.

MoaudukanrmonHas W3MEHYMBOCTh. Ponb cpembl B (OpMHpPOBAHUU
MoaupukanMoHHOM M3MeH4YnBocTH. Hopma peakuuu mpusHaka. BapuannoHHBIN
pan u BapuanmonHas kpuBas (B. HMoranncen). CpoiicTBa MOJIU(PUKAITMOHHOM
WU3MEHYUBOCTH.

['enHoTHNIMYECKass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTAIIHOHHAS.

KomOunaTtuBHass M3MEHYMBOCTHb. Meio3 M MOJIOBOM MPOLECC — OCHOBA
KOMOMHATUBHON U3MEHYUBOCTH. POJIh KOMOMHATUBHON M3MEHUMBOCTH B CO3/IaHUU
IeHEeTHYECKOr0 pa3HOoOOpas3us B Mpeiesiax OJJHOTO BUA.

MyrainmonHass W3MEHYMBOCTh. BHabl MyTalnuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  UHAYUUPOBAHHBIE MyTalMU. SnepHble WU
HUTOIIa3MaTuYeckue Myrtauud. CoMaTUYeCcKUe U MOJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUs MyTanuil. MyTareHol M HX BIHSHUE Ha OPTraHU3MBL.
3aKOHOMEpPHOCTH MYTAlMOHHOI'O MPOLECCA. 3aKOH TOMOJOTHYECKUX pPAIOB B
HacnencTBeHHo m3meHunBoctr (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCTh U
HACJICICTBEHHOCT.

Onuecenemuxa U 9NUSEHOMUKA, pOJb dNUSeHemuyeckux @axkmopos 6
HAac1e008anHuu U U3MeHYUB0CMU PeHOMUNUYECKUX NPUSHAKOS8 Y OP2aAHUIMO8.

JdemoHcTpanumn

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

Tabmuubr w  cxembl: «Buapl wu3mMeHumBoCTHY, «MoaudukarmoHHas
U3MEHYUBOCTbBY, «KombOunaTtrBHas U3MEHYUBOCTD, «Mernosy,
«OmnoaoTBopeHuey, «I'eHernueckue 3a00aeBaHus YeI0BeKa», « Buabl MmyTamuii».

ObopynoBaHue: *KUBbIE U TepOApHBIE SK3EMIUIIPhl KOMHATHBIX PACTCHHIA,
pucyHku (dotorpadum) )KUBOTHBIX C PA3TUIHBIMHA BHIAMH H3MEHYHUBOCTH.

JlaGopaTopHas padora «HccnenoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIIMOHHON M3MEHUYMBOCTU. [locTpoeHue BapuallMOHHOTO psina U
BapUALMOHHON KPUBOMY.



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

Tema 14. I'eHeTuka YesioBeKka

Kapuotun yenoBeka. MexayHapoaHas mporpaMma MCCIEOOBaHUS Te€HOMaA
yenoBeka.  MeToabl  M3y4YeHHsT TEHETMKM  YEeJOBEKAa: IEHEATIOrMYECKH,
OJIM3HETIOBBIH, HUTOT€HETUYECKUM, MOIYJISILIUOHHO-CTaTUCTUYECKUN,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAEIEHUE TEHOTHIIA!
MTOJTHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1[IP-ananu3a. HacieacTBeHHbIE 3a00JIeBaHUS YesIOBEeKa. [ eHHbIE 1 XPOMOCOMHBIC
O0one3HH 4YelnoBeKa. boyie3HW C HacleNCTBEHHOM MPeapacioiokEeHHOCTBIO.
3HayeHuEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUN U JICUEHUH T€HETUYECKHUX
3a00seBaHU YemoBeKa. MeauKo-TeHeTHIeCcKoe KOHCYJIbTupoBaHue. CTBOJIOBBIC
KJIETKH. [[OHATHE «T€HETHUYECKOro rpy3a». DTUYECKUE ACMEKThl UCCIIECIOBAaHUN B
00J1aCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetndeckne (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKA K
bU3MYeCKOMY U XUMHYECKOMY 3arpsi3HCHHUIO OKpyKaromieh cpennl. ['eHeTnaeckas
MPEIPACIIOIOKEHHOCTD YEJIOBEKA K MATOJIOTHSM.

JdeMoHcTpauuu

Tabmuubl u cxemsl: «Kapuotun yenoBeka», «MeTolbl U3yYEHUS] TE€HETUKHU
4yenoBekay, «I eHeTrnueckue 3a00JIeBaHMs YETIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOM.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukanys u cenekuusi. 3apoKJICHHUE CEIEKIUU U JOMECTUKALUN. Y YEHUE
H. W. BaBunoBa o lleHTpax MNPOUCXOXICHUS U MHOIroo0Opasusi KyJbTYPHBIX
pacteHuil. Posib ceekiuu B CO3/1JaHuy COPTOB PACTEHUI U ITOPOJ ) KUBOTHBIX. CopT,
opo/Jia, mTaMM. 3aKOH FOMOJIOTUYECKUX PSAOB B HACIEACTBEHHOW M3MEHYMBOCTHU
H. W. BaBumnoBa, ero 3HaueHue Jjis CeIEKITMOHHON paOOTHI.

Metoasl cenekIMoHHOM paboThl. VCKycCTBEHHBIM OTOOp: MacCOBBIM H
VIH/IUBU1Y JIbHBIN. DTarnel KOMOWHAIIMOHHON CCJICKIIUU. HUctrwiTanne
MPOU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TEHOTHUINY C TOMOIIBIO OICHKU
(deHoTHa TOTOMCTBA U OTOOP 0 TeHOTHUITy C momotkio aHanusza JHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJEKIMOHHOM  paboThl.
PannanmoHHbI 1 XUMHYECKAA MyTareHe3 Kak HCTOYHUK MYTAIUH Y KYJbTYPHBIX
dbopm opranm3moB. lcmonb3oBaHME TEHOMHOTO PEIAKTUPOBAHHS M METOJIOB
pexomOuHaHTHBIX JIHK 1151 momydeHust iCXOAHOTO MaTepuraia s CeJICKIIUU.

[Tonyuenune MOJIUTIIIONUIOB. BrytpuBugoBas ruOpuan3aIus.
bnu3kopoAcTBEHHOE — CKpelMBaHue, wWiM  UHOpuaAuHr.  HeponcrtBenHoe
CKpeluuBanue, win aytOopuauur. ['ereposuc um ero npuuuHbl. Hcnonab3oBaHue
rereposuca B ceneknuu. OtnanéHnas rubpuausanms. [Ipeomonenne Oecruionus



MEKBUAOBBIX THOPUAOB. JIOCTHKEHUS CENEKIINU PACTEHUI U )KUBOTHBIX. «3enéHas
DEBONIOYU).

CoxpaHeHre U U3yYeHUE FTeHETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUM U UX
JTUKHUX pOAUYEH NIl CO3/IaHUS HOBBIX COPTOB M THOPUAOB CEIbCKOXO3SHCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u YnpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMEEHHbIX U NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yediax YIAVYUleHUs
Cyuecmeyomux U co30aHusi HOBbIX NOPOO, JUHUU U KPOCCO8, 8 MOM Hucie ¢
NPUMEHEHUEM COBPEMEHHBIX MeMO008 HAYYHBIX UCCIe008aHUL, NepedosblX uoell u
NepCneKmueHbIX MexHOoI02UM.

JdeMoHcTpanuu

[Toptpersr: H. W. Basumos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsinenko, b. JI. Actaypos, H. bopnoyr, /I. K. benses.

Tabnuubl U cxembl: «LleHTpbI TPOUCXOXKIECHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAAOB B HACIECICTBEHHON W3MEHYMBOCTI,
«Metonpl cenexkmmy, «OTnanéunas ruopuausanvs», «MyrareHesy.

JlabopatopHasi pabora «/3yueHune copToB KyJbTypHBIX PACTEHUN U MOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEJICKIIUN PACTEHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI».

Ikckypcusi «OCHOBHbIE METOJBl U JIOCTHIKEHHSI CEJIEKIMUM PAaCTeHUl U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLMIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI y4acTOK, B TEIUIMYHOE XO3SMCTBO, B Jab0OpaTopuio
arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAsA OMOJIOTUS

OOBEKTHI, HMCTIOJB3yEeMbIE B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKkTepUCTHUKA. TpaguunonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHue, TMOJTYyYEHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BUHOJEenne. Mukpoouosoruueckuii cunre3. OOBEKTbI MHUKPOOMOJIOTHUYECKHUX
TexHoJsoruid. [Ipon3BoACTBO Oenka, aMUHOKHUCIOT U BAUTAMUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C 1IEJIbIO MOJYYEHUsI OPTraHU3MOB U UX KOMIIOHEHTOB,
coJiepXaliiX He BCTPEYaroIrecs: B IpUpoae OUOCUHTETUYECKUE MY TH.

Kinerounasa unxkeHepusa. MeTonpl KyJIbTypbl KJIETOK M TKaHEW PACTEHUN U
®UBOTHBIX. KpmoGanku. Comarnyeckas THOpuUAM3AUS W  COMATUYCCKUN
smOpuoreHe3. lcmonb30BaHWE TaruIOWJOB B CEJICKIUUA pacTeHuid. [lonyyenue
MOHOKIOHANbHBIX anmumein. Hcnonvszosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJIOTBOPEHHE. PeKOHCTpyKIus
AWIEKIIETOK U KIOHUPOBAHHUE JKUBOTHBIX. METOA TpaHCIUIAHTALMU SIAEP KIETOK.



Texnonoz2uu 0300posieHus, KyIbmusupo8aHus U MUKPOKIOHATLHO20 PAZMHOICEHUS.
CeNbCKOXO3AUCMBEHHbIX KYAbMYp.

XpoOMOCOMHasi W Te€HHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
KoHCTpyupoBanue pekoMOuHaHTHbIX [IHK. Cozdanue mpanczennvix opeanusmos.
JIOCTHKEHHUSI ¥ TEPCIIEKTUBBI XPOMOCOMHOM Y TEHHOW MHKXEHEPUH. DKOJIOTUYECKUE
U 3TUYECKHUE MPOOJIeMbl TeHHON MH)KEHEPHH.

Meaummnckue ouotexnonoruu. [locrrenomuas uudposas menununa. TLP-
JUArHOCTHKAa. MeTaOOJOMHBIM aHajau3, TEHOLIEHTPUYECKUI aHaau3 IpoTeoMa
4eJIOBEKa JUIA OLIEHKH COCTOSIHMSI €ro 340poBbs. MCIoOnb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss uid  pa3pabOTKU
(byHIlaMEHTaJIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/IaHHS KOMILIEKCHBIX
TKaHEel COYeTaHHMEM TEXHOJIOTUN TpEXMEPHOro OHONMpHUHTHUHTA M ckaddoiauHra
JUISL pELIEHUS 3a/1a4 EPCOHATM3UPOBAHHON MEIULIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C LENbH0 00ecreyeHus: KOMOMHHPOBAHHOU
3anThl OT Bo3Oynuteneir OPBU, yctaHOBiieHHME MOJIEKYJISIPHBIX MEXaHHU3MOB
¢ynkumonupoBanus PHK-cogepkammx BuUpycCOB, BBI3BIBAIOIIUX OCO0O OMAacHbIC
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JdeMoHcTpauuu

Tabnuup! u cxemsl: «/cnoap30BaHME MUKPOOPTraHU3MOB B IPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHKeHepHus», «I eHHass HHKEHEPUs».

JlabopaTtopnasi pa6ora «l3yyeHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTHyeckas padora «llomydeHre MOITOYHOKUCIBIX IPOLYKTOBY.

JIKCKypeuss «buOTeXHONOruMss — BaKHEWINAs MPOU3BOIAUTEIBHAS CHUia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».

11 KJTACC

Tema 1. 3apo:xxneHue m pa3sBuTHE IBOJIOUMOHHBIX NpPEACTABJICHMI B
omosioruu

OpomonyoHHas teopus Y. Jlapuna. IIpennoceuiku BO3HUKHOBEHUS
napBuHu3Ma. J)KusHp u Hay4yHas aesrenbHocTh Y. /[apBrHa.

JIBrKy1Me CHUITbI 3BOTIOLMH BUAOB 110 Y. JlapBUHY (BBICOKas HHTEHCUBHOCTD
pa3MHOXXEHHUSI OpPraHM3MOB, HACJEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYLLIECTBOBaHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunTeTnuecko Teopun HBomtounu (CTD). HelitpanbHas
Teopusi 3Bomtouuu. CoBpeMEHHass HBOJIIOLMOHHAs  Ouoyorvsa. 3Ha4YeHHe
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MHUpA.

JdemoHcTpanumn



[Toptpetsl: Apuctorens, K. JIunnei, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Kiosbe, Y. lapBun, C. C. UerBepukos, 1. U. lImansraysen, Jx. Xonnein, . K.
benses.

Tabnuie! u cxembl: «Cucrema xuBoit ipupo sl (1o K. JIuauer)y, «Jlectauia
XKUBBbIX cyiiecTB (1o Jlamapky)», «Mexanusm GopMUpoBaHUS NPUCTIOCOOJICHUN Y
pacTeHuil U KUBOTHBIX (10 JIamapky)», «Kapra-cxema mapipyra nmyremectsus Y.
Hapsuna», «Haxoaxu Y. [apsuna», «@Dopmbl OOprObI 3a CYIIECTBOBAHUEY,
«Ilopoasl romyOeit», «MHoroo0pasue KyiabTypHBIX (popM KamycTel», «Ilopomabl
JIOMAIIIHUX >KMBOTHBIX», «Cxema oOpa3oBaHusi HOBBIX BUAOB (10 Y. J[apBuny)»,
«CxeMa COOTHOIIECHUS ABWKYIIMX CHJI DSBOJIONUN», «OCHOBHBIE IOJOXKECHUS
CUHTETHUYECKON TEOPHUH IBOJIFOLIAN.

Tema 2. Mukpo3BoIOLMS U €€ pe3yJabTaThl

[Tomynsinusa Kak 3J€MEHTapHasl €AuHULA 3BONOUUA. COBPEMEHHBIE METO/BI
OIICHKM TE€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl mnomyisuui. M3meHeHue
reHooHAa MOMYJSIIUM KaK 3JEMEHTAPHOE HBOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHeTu4eckoro pasHoBecus JIx. Xapau, B. BaiinGepra.

DnemeHTapHble (HAKTOPHI (IBWIKYIIUE CHUJIBI) HBOJIONUU. MyTallMOHHBIN
nporiecc. KoMOuHaTtvBHass M3MEHUMBOCTh. Jlpelid TreHoB — ciy4yailiHbIe
HEHaIpaBJCHHbIC U3MEHEHUS YacTOT aJljlesiel B monysiuusx. DH@PexT ocHoBaTelIs.
Sdexm bGymowinounoco eopaviuka. CHudCeHUe 2eHeMUYecKo20 pPA3HO0OPA3UsL:
npuuunsl u creocmeus. llpossnenue sgpghexma opetigha eeHo8 8 OONLUUX U MATIBIX

NONYIAYUSX. Murpanumu. N3onsauus MOITYJIALIUM: reorpaguyeckas
(mpocTpaHcTBeHHAas ), Ononorudeckas (penpoayKTHUBHAs).
EcrectBennbiii oTOOp — HampaBisoomui (HakTop SBOMOIUUA. DOPMBI

€CTECTBEHHOTO  OTOOpa:  JBMXKYUIMHM, CTaOWIM3UPYIOLIUH, pa3pbIBAIOIIUN
(mu3pyntuBHbIi). [lonoBoit or6op. Bo3HHMKHOBEHHE U HBOJIOLHUS COLUAIBHOTO
HOBE/ICHUS KUBOTHBIX.

[Tpucnoco0aeHHOCT,  OPraHU3MOB  KaK  PE3yJabTaT  MHKPOIBOJIOLMH.
Bo3nukHOBeHHE pUCoco0sIeHNH y OpraHu3MOB. ApoMOp(O3bI U UM0aIaN TAIIH.
[Tpumeps! mprcOocOoOIeHMI y OpraHU3MOB: MOP(OJIOrHdYecKue, (PU3N0IOrHIECKHE,
OonoxuMuuyeckue, MnoBefeHuYeckre. OTHOCHUTENBHOCTh  MPUCHOCOOIECHHOCTH
OpraHU3MOB.

Bun, ero xpurepuum u crpykrypa. BupooOpa3oBaHue kak pe3ysbTar
MUKpO3BOIOIMH. M3omsmus — ximodeBod ¢aktop BuaooOpaszoBanus. Ilytu u
CIIOCOOBI BUI000pa30BaHNUS AJITOTIaTPUIECKOE (reorpaduueckoe),
cUMIaTpudeckoe  (IKOJOTHYECKOe), «MTHOBEHHOE» (TOJIUIION T 3aITH S,
rudpuansanys). JJIMTeIbHOCTh 3BOIOLUOHHBIX IPOLECCOB.

Mexanu3msl (GOpMUPOBAHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.



Ponb 3BOMIOIIMOHHOM OMOJIOTHY B pa3pab0TKe HAyYHBIX METOJIOB COXPaHEHHUS
onopazHoobOpasusi. MHUKPOIBOIIONKS U KODBOJIONHUS IMAPA3UTOB U HX XO3SEB.
Mexanu3mbl HOpMUPOBAHHS YCTOWYMBOCTH K aHTUOMOTUKAM U CIOCOOBI OOPHOBI €
HEW.

JdeMoHcTpanuu

[Toptpetsr: C. C. YerBepukos, O. Maiip.

Tabmumpt u cxembl: «MyTallMOHHass HM3MEHUYUBOCTHY, «llomymsiuonnas
CTPYKTypa Buaa», «Cxema MposBICHUS 3aKoHa Xapau—BaitHoepray, «/[Bmwxkyiue
CUJIBl 3BOJIOLUNY, «IDKOJOTHYECKas M30JSLUS MOMYISIUNA CEBAaHCKOU (Qopenmny,
«"eorpaduueckas U301Us JIMCTBEHHUIIBI CHOUPCKOM U JINCTBEHHUIIBI IAYPCKOI»,
«lTomynsiuoHHbIE BOJIHBI YUCJIEHHOCTU XWIIHUKOB M XKEPTBY», «CXxema AeCTBUSA
€CTECTBEHHOT0 0TOOpay, «PopMbl 00PHOBI 32 CyIIeCTBOBaHUEY, «HIyCTpHUaIbHBIN
MenaHusm», «OKuBble — uckomaembie»,  «llokpoBHUTENbCTBEHHass  OKpacka
KUBOTHBIX», «lIpemympexnaromas okpacka >XUBOTHBIX», «DU3HOJIOTHYECKHE
apantauun», «lIpucrnoco0IeHHOCT, OpPraHu3MOB M €€ OTHOCHUTEIBHOCTHY,
«Kputepun Bunay, « Bugpl-gBoitHukmn», «CTpyKkTypa BuIa B mpupoe», «Crnocoos
BUI000pa3oBaHusy, «I eorpadudeckoe BumooOpa3oBanue TPEX BUIOB JIAHIBIIIICH,
«2JKonoruyeckoe BUI000pa3oBaHUE BUAOB CUHUI, «llodauruionasl pacteHuin»,
«KarmycTHo-peaeuHbIi THOPUIY.

O6opynoBanue: repoapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Uydelia ITHII 1
3Bepel C MpUMEpPaMy Pa3IMYHBIX MPUCTIOCOOIEHUH, YyUdesa MTUIl U 3Bepei pa3HbIX
BUJIOB, TrepOapuu pacTeHuil OJM3KUX BHUAOB, OOpA30BABIIMXCA Pa3IUYHBIMU
Croco0aMu.

JlabopaTtopHasi padoTa «BblsiBlieHHEe N3MEHUYMBOCTH Y 0CO0€H OJTHOTO BUIAY.

JlaGopaTopnas padorta «IIpucnocobieHust OpraHu3MOB U UX OTHOCUTEIbHAS
11E€JIECO00Pa3HOCThHY.

JlaGopaTopnasi paGora «CpaBHeHHWE BHUJOB IO MOP(POJIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJirouus U €€ pe3yabTaThl

Meroabsl HM3yd4eHHMs Makpol3BOMIOUMHU. [lall€OHTOJIOrMYECKHE  METOAbI
u3ydyeHus oHBomouud. llepexomubie ¢GopMbl U QUIOTEHETUYECKUE  PSAJIBI
OpraHU3MOB.

buoreorpaduyeckue metonbl u3ydeHus sBojtouuu. CpaBHeHue ¢GIopsl U
dbayHpl MaTepuKOB M OCTPOBOB. buoreorpaduueckue obOmactu 3emuu. Bumbi-
SHAEMHUKHU U PEIIUKTHIL.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKHUE METO/bl U3YYEHUS
HBONIOLMH. ['€HeTHueckne MEXaHU3Mbl JBOJIOLMM OHTOTE€HE3a M IOSABJICHUS
DBOJIOLIMOHHBIX  HOBIIECTB. |'OMOJOTMYHBIE W  AHAJOTUYHBIE  OPraHbl.
PyaumenTtapHsle  opranbl W aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKUE,



OMOXUMHUYECKHE U MAaTEMAaTUUYECKUE METO/Ibl U3YUYEHHUS IBOJIIOIUU. ['OMOJIOTYHbIE
reHbl. COBpEeMEHHBIC METO/IBI TOCTPOEHUS (DUITOTEHETUUECKHX JICPEBBEB.

XPpOMOCOMHBIE MyTallX U 3BOJIIOIUSI TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (TMpaBuia) 3BOMIOIUU. [Ipunyun cmenvl QyHKYUI.
HeoOpatumocTs 3BomonMu. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIMH.

JdemoHcTpanumn

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

Tabnuubl U cxembl: «DUIOTEHETUUECKUN sl JIOIMIAIN», «APXEONTEPUKCY,
«3Bepo3ybOble  smepb»,  «Crerouedans»,  «Punnopute»,  «CeMeHHbIE
nanopoTHUKW», «buoreorpapuueckue 30HBI 3eMin», «Jpeii KOHTHUHEHTOBY,
«PenmukTery, «HadampHble cTaguy SMOPUOHATBHOTO PAa3BUTHSA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTUYHBIE OpraHe», «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE Ha0Opbl 4YEJIOBEKa M IIUMIAaH3e», «l JaBHbIE
HaIpaBJICHUS IBOIOIUNY, «O0IIHME 3aKOHOMEPHOCTH IBOJTFOITUNY.

O6opynoBanue: KOJUICKIIUU, TepOapuu, MYJSDKH HCKOMAeMbIX OCTAaTKOB
OpraHu3MOB, MYJISIKHM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne u pa3BuTHE *KU3HHU HA 3emuie

Hayunple THIOTE3BI TPOUCXOXKICHUS KU3HM Ha 3emiie. AOWoreHes u
nancnepmusi. JJoHaydHble TMPEACTABICHUS O 3aPOKICHUM KU3HU (KPEALMOHU3M).
['MnoTe3a NOCTOSAHHOTO CaMO3apOXKICHUS )KU3HU U €€ onpoBep:keHue onbitamu .
Penu, JI. Cnasinanuanw, JI. I[Tactepa. [IponcxoxxaeHue sKU3HU U aCTPOOUOIIOTHS.

OcHOBHBbIE ATaIlbl HEOPTaHUYECKOU ABOJIOLIHH. [InanerapHas
(reomoruueckas) SBOJIONUSA. XHMHYECKas »dBOJIONUSA. AOHOTSHHBIH CHHTE3
opraHuyeckux BemniecTB M3 Heopranudeckux. Ombir C. Mwmepa u I'. HOpmu.
O6pazoBanue noauMepoB u3 MoHomMepoB. KoarepBarHas runore3a A. M. OnapuHa,
runore3a rmnepBuuHoro OymboHa JIx. XomjelHa, TreHeTudeckas rumnore3a [
Ménnepa. Pubosumer (T. Yek) um rumoresa «vupa PHK» V. T'unbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKICTKH.

Hctopus 3emnn u MmeTo bl €€ n3yuenus. MlckonaeMble OpraHu4ecKue OCTaTKu.
['eoxpononoruss u €€ Meroabl. OTHOCUTENbHAS U AOCOJIOTHASE T€OXPOHOJIOTHA.
['eoXpoHOJIOrNYECKAs IIKAJa: S0HBI, 3PbI, IEPUOIbI, TOXU.

HauanwpHble sTambel opranudeckou 3Bosirounu. [losiBieHME W 3BOJIOLIHS
MEPBBIX KJIETOK. JBOMIONUSA MeTabonm3Ma. BO3HUKHOBEHHE TEPBBIX HKOCHUCTEM.
CoBpeMeHHble MUKPOOHbIE OMOTUIEHKU KaK aHaJjor MEepBbIX Ha 3emMie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapHUOTHI.



[Tpoucxoxaenue sykapuoT (CUMOUOTEHE3). DBOJTIOLNOHHOE MTPOUCXOKIACHHE
BUpycoB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpraHu3sMoB. Bo3HUKHOBeHUHe
OCHOBHBIX I'PyNI MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLMU BbICIIUX pacTeHUud. OCHOBHBIE apOMOpPGO3bI
pactenur. Beixon pactenuit Ha cymy. [losiBieHHe CHOpPOBBIX pPACTEHUU W
3aBoeBaHue UMM cymu. CemeHHble pacTeHus. IIponcxokaeHune IBETKOBBIX
pPaCcTEHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH >KUBOTHOTO Mupa. OCHOBHbIE apOMOPGO3bI
*KUBOTHBIX. Bennckas dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKM3Hb B BOAE. DBOIIOLUHUS MTO3BOHOYHBIX.
[Tpoucxoxnenne ampuoOuii u pentunuil. IlpoucxoxneHne MIECKONUTAIOMIUX U
ntul. [lpunnun ximoueBoro apomopdosa. OcBoeHue OeCrno3BOHOYHBIMU U
MTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3emMje IO dpaM M MEepUodaM: apxeu, MPOTEPO30i,
naneo3o0il, Me3030#, kaitHo301. OO1as XapaKTepUCTHKa KJIIMMaTa U Fe€0JOTHIECKIX
nporueccos. [losiBIeHne u paciBET XapaKTEpHBIX OpraHU3MOB. YTJIe00pa3oBaHuUE:
€ro YCJIOBHUS U BIUSHUE HA Ta30BbIA COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHHUSI — DKOJIOTMYECKHE KPU3KUCHI Ipouuioro. IIpuunnHel u
CJIEACTBUSI MAacCOBBIX BbIMHpaHMIl. COBPEMEHHBIN SKOJOTHUYECKUNA KPHU3HC, €r0
ocobennoctu. [IpobGnema coxpanenus: OnopasHooOpasus Ha 3emIie.

CoBpeMeHHas cuctema opraHmdeckoro mupa. IlpuHnumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpauuu

[Toptpetsl: @. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, /x. Xonzeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apoKIeHusl Xu3Hm», «Cxema ombita C. Mwmiepa, I'. FOpu»,
«JTambl  HEOPraHWYECKOW  »Bomouum», «l'eoxpoHonorumyeckas  MKaiay,
«HayanpHble 3Tanbel OpraHUYecKo 3BOIIOIUNY, «Cxema o0Opa3oBaHUS 3YKapHOT
nyTéM cumoOuorenesa», «Cucrema >KuBOM mnpupoasl», «CTpoeHue BUpPYCay,
«Apomopdo3bl pacTeHuit»y, «PuHnOGUTEY, «OIHOKIETOYHBIE BOAOPOCIH,
«MHoroxkiierounsle Bogopocin», «Mxwu», «llanmopotHukm», «l'o0ceMeHHbIE
pactenus», «Oprassl HIBETKOBBIX pacTeHUIN», «CxeMa pa3BUTHA dKUBOTHOTO MUPAY,
«Apomopdo3ssl KUBOTHBIXY», «IIpocteitmmey, «KumedHomnonaoctHbiey, «IImockue
yepBu», «YUneHucroHorue», «PwiObD», «3emMHOBOAHBIEY, «IIpecMbIKaromuecs,
«IItnuey, «Miexkonuraromue», «Pa3Butue )KU3HU B apXEUCKou dpe», «PaszButue
JKU3HU B IIPOTEPO3OMCKON dpe», «Pa3BUTHE KU3HU B NAJICO30UCKOU dpey,
«Pa3BuTHE XKU3HU B ME3030MCKOM 3pe», «Pa3BuTHE )KU3HU B KaWHO30MCKOM 3peEy,
«CoBpeMeHHas cucTeMa OpraHu4ecKoro MUpay.



O6opynoBanue: repbapuu pPACTCHUM Pa3IUYHBIX OTAEIOB, KOJUICKIIHH
HAaCEKOMBIX, BJIQXKHBIE MTpenaparsl )KMBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKLIUU
UTJIOKOXKUX, CKEJIEThI T03BOHOYHBIX )KUBOTHBIX, Uy4eJa NTUL U 3BEPEMl, KOJUIEKINN
OKAMEHEJOCTEN, TOJIE3HBIX MCKOMAEMBIX, MYJSDKA OPraHUYECKHX OCTATKOB
OpPraHU3MOB.

BupryaiabHas sadoparopHasi pabora «MojenupoBaHue onbIToB Musiepa—
KOpwu 1o n3ydyennro abMOreHHOro CHHTE3a OPraHUYECKUX COCTMHEHUH B IEPBUYHON
atMocdepe».

JlabopaTtopnasi padora «/3yyeHue W omMcaHHWE MCKOIAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB.

IIpakTuyeckas padora «l3ydyeHue o0cOOEHHOCTEH CTPOECHHS PACTEHHIA
Pa3HbIX OTAEIIOBY.

IIpakTuyeckas padora «3yyeHue ocCOOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — aHTPOIIOI eHe3

Paznensl u 3amaun anTponosiornu. MeToasl aHTPOTIOIOTHH.

CraHOBIEHUE NPEICTABICHUN O MPOUCXOXKICHUU 4esOBEKa. PemurunosHeie
B033peHus. COBpEMEHHBIE HAYYHBIE TEOPHH.

Cx0AcTBO yenoBeKka ¢ KUBOTHBIMH. CHCTEMAaTUYECKOE MOJIOKEHUE YETTOBEKA.
CBueTENbCTBA  CXOJACTBA  YEJIIOBEKA C  JKUBOTHBIMU:  CPAaBHHUTEJIBHO-
MOpQOJIOTUIECKHE, AMOPHOTIOTUYECKHE, (bU3H0TI0T0-ONOXMMHUIECKHE,
noBesieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpsIMOXOKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BuTHE I'OJIOBHOTO MO3ra U BTOPOM CUTHAJIbLHOU
CHCTEMBI.

JiBukymire cuiibl (pakTophl) aHTpPONOreHe3a: OMOJIOTUYECKUE, COLUaIbHbIC.
CooTHo1ieHrne OMOIOTMYECKUX U COITMAIBHBIX ()aKTOPOB B aHTPOIOTEHE3E.

OcHOBHBIE CTaAMM aHTpororeHe3a. PaHHHe dYeoBeKOOOpa3Hbie 00€3bSHBI
(IPOKOHCYJIBI) M PaHHUE MMOHTUIBI — O0IIHE MIPEJKH YeJIOBEKOOOPa3HBIX 00€3bsH U
JoJed. ABCTPAJIONUTEKU — ABYHOTME MPEAKHU JtoJeh. YemoBeKk yMeblil, epBbIe
W3TOTOBJICHUS OpY UM TpyAa. UenoBek NpsAMOXOASIIUI U IIEPBBIM BBIXO JIFOAEH 32
npenensl Appuku. YenoBek reinenboeprekuii — 001mui npeok HeaHAepTalIbCKOro
YeJIOBEKa M 4YeJIOBEKa Pa3yMHOTo0. UenoBEK HEAHACPTAIbCKUNM KakK BHUJI JIFOICH
XOJIOOHOIO KJIuMara. YenoBeK pa3yMHBIM COBPEMEHHOIO THIIA, JACHUCOBCKUU
YeJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamu Adpuku. I[lameorenetuka u
[1aJIEOT€HOMUKA.

DBOJIIOLMST COBPEMEHHOTO uelioBeKa. EcTecTBEeHHBIM OTOOpP B MOMYJSLIUSIX
yesioBeka. MyTanuoHHbIH mpouecc U noauMopdusM. [lomynsirioHHbIE BOJHBI,
npeiid reHoB, murpanus U «3QQexkT ocHoBaTeNs» B MOMYJISIUAX COBPEMEHHOIO
YeJI0BeKa.



UYenoseueckne pacel. Ilomatne o pace. bonbmme pacel: eBponeouaHas
(eBpasmiickasi),  aBCTpajlO-HErpouJHAas  (PKBATOpUANIbHASs]),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHCKas). Bpemss M myTu paccelieHHsl 4YeloBEeKa IO IUIAHETE.
EnuHcTBO  4yenoBeueckux — pac. HaydHas  HECOCTOSITENBHOCTh  pacH3Ma.
[IpucnocoOIeHHOCTh YeNoBeKa K pa3HbIM YCJIOBHUSIM OKpYXKaroUled Cpeabl.
Bnusinue reorpaduueckoit cpesl U Ipeiida reHoB Ha MOP(OJIOTHIO U (PU3UOIIOTHIO
YEJI0BEeKa.

MexaucuuiuinHapable  MeToabl B (usnueckor  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  OBOJIOLMOHHAS ~ aHTPONOJIOTHS W MMaJIEOAHTPONOJIOTHUS
YEJIOBEYECKUX MOMYJISIUA. broconuanbHble UCCIEAOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBanue KO3BOMIOIUHI OMOIOTHYECKOTO U COIIMAILHOTO B YEIOBEKE.

JdemoHcTpanumn

[Toprpetsr: Y. HapBuHn, JI. Jluku, f. . Porunckui, M. M. I'epacumos.

Tabnuubl u cxembl: «MeTo/ibl aHTPONOJIOTUMY, «[ 0JTOBHOM MO3T YenoBeKay,
«YenoBexooOpa3Hbie 00€3biHb, «CKeleT ueIoBeKa M CKEJeT IIMMIIaH3ey,
«PyIMMEHTBI U aTaBU3MBbI», «J[BHKYIIUE CUIIBI aHTPOIIOT€HE3a», « DBOJIOLIMOHHOE
IPEBO  YENOBEKa», «ABcTpamonurTek», «Yenosek  ymensli», «Yenosek
NPAMOXOSIINNY, «JleHncoBckuii yenoBek» «Heanaepranbiby, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITamnbl SBOJIOLUHN YEIOBEKA», «Packl 4eIOBEKay.

OOopynoBaHue: MyJSDKM — OKAMEHENIOCTEH, MPEeAMETOB  MAaTEepUaIbHOM
KyJIbTypbl TpPEIKOB YelOBeKa, penpoiaykiuu (pororpaduu) KapTuH C
MU(DOTOTHYECKUMH W OHOJNEHCKUMH CIOKETaMH TPOUCXOXKACHUS UEJIOBEKa,
dboTorpaduu HaxoI0K UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIEIh
yeperna 4yeJoBeKa U Yeperna MMMITaH3€, MOJIEb KUCTH YEJI0BEKA U KUCTH IIUMIIaH3E,
MOJIEJIA TOpCa MPEAKOB YEIOBEKA.

JlaGopaTtopnas pabora «l3yueHue ocoOeHHOCTEH CTPOCHHs CKeleTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXOKIECHUEM.

IIpakTnueckas padora «/3yyeHre dKOJIOrMYECKUX aJalTalNi YEI0BEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOILICHMSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CUCTEM C OKpY:KaKIleil cpeaou

3aposxaeHue U pa3BUTUE 3KOJOTUH B Tpyaax A. 'ymOGonbara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkens, A. Tencou, B. H. CykauéBa. Pa3znmensl u 3agaum
9KO0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAYKaMHU.

Metoasl skonoruu. IloneBbsie HaOMIOACHMS. DKCIEPUMEHTHl B SKOJIOTHH:
OpuUpojHble U JabopartopHble. MonaenupoBaHUE B HKOJOTUA. MOHUTOPHHT
OKpY>KaloIlel Cpe/ibl: JJOKaIbHbBIN, PETMOHAJIbHBINA U I100aJIbHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM i1 YEJIOBEKA. DKOJOTHYECKOe
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YeNOBe4YeCTBAa € Npuponoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTHYECKON TPAMOTHOCTH HACEJIEHUS.



JdemoHcTpanumn

[Toptpetsr: A. I'ym6onbar, K. ®@. Pymee, H. A. Cesepros, D. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pa3zgensr skonorun», «Meroasl 3konorun», «Cxema
MOHUTOPHUHIA OKPYXAIOLIEH CPeIbl».

JlaGopaTopHuasi padora «3yuenue METOJIOB DKOJIOTUYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranusmsl 4 cpeaa OOUTAHUA

Dkoyiornueckre GakTopbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccudukarms
HKOJIOTHYECKUX (PaKTOPOB: abMOTHUECKHE, OMOTUYECKUE, aHTpororeHHbie. O0mme
3aKOHOMEPHOCTH JAEWUCTBUA 3Kojormdyeckux Qaxrtopos. IlpaBuno munumyma (K.
Mmnpenrens, 0. Jlubux). TonepaHTHOCTh. DBPUOMOHTHBIE UM CTEHOOHMOHTHBIC
OpTaHU3MBI.

AbGuoTtnueckue ¢dakrtopel. CBeT Kak sKojorumyeckuid Qaxrop. elicTBue
pa3HBIX YYacCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKHE TPYIIIbI
pacTeHU M >KMBOTHBIX [0 OTHOLICHHIO K cBeTy. CHUrHajbHash poJib CBETA.
doTtonepuoausm.

Temneparypa kak dkojoruueckuii (akrop. JledicTBue Temrepatypsl Ha
opranu3Mmbl. [loliKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocte kak skonoruuyeckuit ¢akrop. I[lpucnocobnenusi pacTteHHil K
NoJJIep)KaHUI0 BoJHOro Oananca. Knaccudukanus pacTeHUN MO OTHOUIEHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEKUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHA,
riyOMHHas  TOJAINOYBEHHAs,  BHyTpuUOpraHu3zMeHHas.  DU3HKO-XUMHYECKHE
0COOEHHOCTH cpesl oouTanusi opranu3mMoB. [IpucnocoOaeHnss Opranu3MoB K KU3HU
B pa3HbIX cpefax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMBbL. CyTOYHBIE U
TOJUYHbIE PUTMBL. [IpHcrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

Xuznennsie popmbl opranu3moB. [lousTie o )xu3HeHHoi popme. KusHeHnole
dbopMbl pacTeHMil: AepeBbs, KyCTapHUKW, KYCTapHUYKH, MHOTOJIETHHE TpaBBbl,
oiHOJNeTHUE TpaBbl. JKu3HEeHHBbIE (DOPMBI KUBOTHBIX: THAPOOUOHTHI, T€OOUOHTHI,
a’poOnoHTh. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue daxktopsl. Buabl OnoTnuecknx B3auMOICHCTBUI: KOHKYPEHIHS,
XUIIHUYECTBO, cuMOMO3 U ero Qopmel. [lapazutusm, xoomepanus, MyTyaau3M,
KOMMEHCAJIU3M (KBapTUPAHTCTRBO, HaxJCOHUYECTBO). Herpoduueckue
B3aUMOJIeHCTBUSL  (Tommyeckue, (opuueckue, dadOpuyeckue). 3HaAYCHUE



OMOTUYECKHX B3aUMOJACHCTBUM [UIsl CYIIECTBOBAaHUS OpPraHW3MOB B Cpele
oOutanus. [IpuHIMT KOHKYPEHTHOTO UCKITIOYCHHUS.

JdemoHcTpanumn

Tabmuubl U cxembl: «Ikonorudyeckue @axrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKHUE TPYIIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TEIIOKpOBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >KUBOTHBIE», «DU3MOJIOrMYECKUE aJanTalnuu
KUBOTHBIX», «Cpeapl OOWTaHHS OpraHu3MoB», «buonoruueckue puUTMBIY,
«Kuznennele popmbl pacTenuit», « KusneHusie (hopMbl 5)KUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOIO Jiecay, «DKOCHCTEMA XBOWHOro yeca», «llenu mnuranusy,
«XUITHUYECTBOY, «ITapazutuzmy, «KoHKypeHIus», «CuM6mno3»,
«KommeHcanmuszmy.

O6opynoBanue: repbdapuy pPAacCTEHW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO Pa3UYHBIX SKOJOTMYECKUX (PAKTOpPOB, TepOapuu CBETOMIOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHH, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOC/IMBBIC KOMHATHBIE pacTEeHUs, repOapiu U KOJUIEKIIMH TEIUIOTI0OUBBIX,
3UMOCTOMKHMX, MOPO30YCTOWYMBBIX PACTEHUH, yydyena NTULl U 3Bepeil, repbapun
pacTeHuid, OTHOCAIIMXCS K rurpoduram, kcepopuram, Me3opuTaM, KOMHATHBIC
pacTeHusl TaHHbIX TPYII, KOJJIEKIIMN UBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapuu M KOJUIGKIMM PACTEHUW U SKUBOTHBIX, OOJAJAlONIMX YepTaMu
IPUCIIOCOOTIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCIOBUHM >KU3HH, repOapuu U
KOJUIEKLIUM PACTEHUN M KUBOTHBIX PAa3IUYHBIX >KU3HEHHBIX (DOPM, KOJUIEKIIUU
KUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3AUMOECHCTBUSIX.

JlaGopaTopnasi paGora «BpIgBICHHE NPUCTOCOOJIEHUNH OpPraHU3MOB K
BIIMSTHUIO CBETAY.

JlabopaTtopnasi padora «BpIsiBIEHHE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBD».

JlabopaTtopnasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUIN U3 Pa3HBIX
MeCT OOUTaHHUSI.

Tema 8. Dxoy10rusi BUA0OB U MOMYJIANMM

OKOJIOTUYECKHE  XapaKTEPUCTUKUA  IOMYJIALMH. [onymauust ~ kak
Ouonoruueckas cuctema. Poib HEOTHOPOAHOCTH cpenbl, PU3UIECKUX OapbepoB U
0COOEHHOCTE OMOJOruu BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPbI
nonyyisiquid. OCHOBHBIE TIOKa3aTENW MOMYJSIUUMWA: YHUCIEHHOCTb, IUIOTHOCTb,
BO3pacTHasi M II0JIOBasi CTPYKTypa, pOXKIAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

DKonoruyeckas CTpykrypa nomnyiasund. OUueHKa YMCIEHHOCTH TOMYJISLIHH.
JvHamuka nomyiasuuu U €€ peryisinusa. buoTMdeckuil mOTEeHIMan MOMYJISLHH.
MopaenupoBaHye TMHAMUKH NONYJAUUU. KpruBble pocTa YUCIEHHOCTH MOIMYJISLIMH.
KpuBbie BbDKHMBaHMs. Perynsiuss 4YMCICHHOCTH MONYJSUUN: posib (HaKTOPOB,



3aBUCSLIMX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (T- U
K-cTparerun).

[Tonsitue 00 sKojOTMYECKON HUIIE BUaa. MecrtooOutanue. MHOTOMEpHas
Mozenb 3Kkosiorndeckon HumM k.M. XarumHcoHa. Pa3mepsl 3KoIOrMYECcKOU
Huy. [loTeHnManbHas U peaan30BaHHAs HUILIN.

Bun xak cucrema nomyisuuid. Apeanbl BUJIOB. Buabl M UX KU3HEHHbBIE
CTpaTeruu. JKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TOBEJEHUS W MHrpaluid KUBOTHBIX. buonormyeckue
WHBA3UH YyKEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: k. . XaTunHCOH.

Tabmumbl u  cxembl: «ODKOJOTHYECKHE XaPAKTEPUCTHKU TOMYJISIAN,
«IIpocTpaHcTBEHHass  CTpyKTypa  HOIyJsiuum», «Bo3pacTHble  NHpaMUAbI
nonyysumn», «CKOPOCTb  3aceleHusi IOBEPXHOCTM 3EMJIM  Pa3JIMYHbIMU
opranuszMammn», «Moaens 3kosmorndeckor Humm /. M. XatunHconay.

O6opynoBanue: repdapun pacTCHUM, KOJJICKIIUHA KUBOTHBIX.

JlabopaTtopHast pa6ora «IIpucnoco0sieHns ceMsiH paCTEHUI K PACCEIIEHUIOM.

Tema 9. Ikos10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsizu Mexnay
OopraHu3Mamu B OMOIIEHO3E.

Okocucrtema kak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIIMOHAIbHBIC
OJIOKM OpraHM3MOB B HKOCHUCTEME: MPOAYUEHThI, KOHCYMEHTBI, PEIyLCHTHI.
Tpoduueckue ypoBHH. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJIOKU
skocucteM. [10uBbI U Wbl B 3KOcHCTEMax. KpyroBopoT BEIECTB U ITOTOK 3HEPTUU
B DKOCHCTEME.

OCHOBHBIE IOKA3aTeNU IKOCUCTEMBI. broMacca 1 mpoAyKIHs. DKOJIOTHYECKHE
nUpamMubl YUCEN, OMOMACChl U SHEPTHUU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHnHble 3aKOHOMEpHBIE CMEHBI COOOLIECTB — CyKIileccud. llepBuuHble U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOT€HHbIE BO3JCUCTBUS Ha
cykneccun. KinnmakcHoe cooOmiectBo. buopaznoo6pasue u noiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbIE SKOCUCTEMBI. JKOCUCmeMbl 03ED U peK. IKocucmemovl Mopeu u
oxeanos. Ixocucmemvl MyHOp, 1€co8, cmeneu, nyCcmoltb.

AHTpONOre€HHBbIE HKOCUCTEMBI. ATrposkocucTteMa. ArpoueHo3. Pazmuuus
ME¥K]ly aHTPOIIOTEHHBIMU U MPUPOAHBIMHU YKOCUCTEMAMU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [opojackas
dbnopa u ¢ayna. CuHaHTponm3zauus TropoAckoil ¢ayHbl. buonormyeckoe u
XO3SIIICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJCHCTBUN OPTaHU3MOB B
sKocucTteMax. Poib kackadHoeo s¢hghexkma u 6uU008-20upuxamopos (Kuouesvix
6U008) 6 yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKITY
CMEKHBIMH SKOCHUCTEMaMH. Y CTOWYMBOCTh OPTAaHU3MOB, TIOMYJISIIIAA U 9KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOMOTEHHBIX BO3ACHCTBHIA.

Mexanuzmwi 6030eticmsust 3a2pA3HeHUl PAZHbIX MUNOG HA CYOOP2AHUZMEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCINEMHOM  YPOBHAX,  OCHOBbl
9KOJIOSUHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 B030eticmeusi. MeToI0IoThs
MOHHTOPHUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX SKOCHCTEM.

JdeMoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmumet  u cxembl:  «CTpykTypa  OuoleHo3a»,  «IDKocHCTeMa

HIMPOKOJUCTBEHHOTO Jecay, «DKOCHCTeMa XBOWHOIO Jiecay, « OyHKIMOHAIbHBIC
IpyNIibl OpraHU3MOB B 3KOcUcTEME», « KpyroBopoT BeliecTB B akocucTemey, «Llenu
nuTaHus (macTOWIHAs, MAETPUTHAA)», <« IKOJOTUYECKasl TMUpaMUia YUCe,
«JKonorudeckas mupamuia OMOMacChl», «IKOJIOTHUECKass MUpaMUIa SHEPTUNY,
«O06pazoBanue 6osotay, «llepBuunas cykieccus», «BoccTaHOBIICHHE Jieca MOCTe
noxapa», «9Kocucrema o3epay», «ArpoueHos3», «KpyroBopor BEHIECTB M MOTOK
SHEPruu B arpoiieHose», «IIpumepsl ypboskocucTem.

O6opynoBanue: repoapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Uydelia ITHII 1
3Bepeid, repbapuu KyJIbTypHBIX M TUKOPACTYIIUX PACTECHUH, aKBapUyM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypO03KOCUCTEMBD.

Jlabopatopuass padora «l3yyeHue paszHooOpaszusi MEJIKUX MMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHsl «DKCKYpCHsS B TUIIUYHBIN OMOreorieHo3 (B ayOpaBy, OEpe3HSsK,
€JIbHUK, Ha CYXOJO0JIbHBIA UJIM TIOMMEHHBIN JIyT, 03€pO, 60JIOTO)».

IKCKYypeHsl «IJKCKypCcHsl B arpo3KocucTeMy (Ha MOJje WM B TEIIUYHOE
XO3SMCTBO)».

Tema 10. buocdepa — riodaabpHas 3kocucTeMa

buocdepa — oOmeruranerapnas oOosouka 3emiid, TA€ CYMECTBYET WA
CyllleCTBOBaJIa kKM3Hb. Pa3BuTue npeacraBieHui o buocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuajckoro o 6uochepe. Obnactu 6mocdepsl u €€ cocran. JKupoe
BEIIECTBO OHOChephl U ero PyHKIIHH.

3aKOHOMEpPHOCTH cyliecTBOBaHus Ouocdepsl. OcodeHHOCTH Onochepsl Kak
ro0anbHON 3KOCUCTEMBI. JlMHaMudyeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOT€OXUMHYECKHUE IUKIIBI (YTraepoa, a3oTa). PUTMHUYHOCTG siBJIEHUN B
ouocdepe.



3oHansHOCTH OMocdepsl. [TousaTre o 6Gnome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOWHBIE JieCa, CMEIIAHHBIE M IIWPOKOJMCTBEHHBIC Jieca, CTEIMW, CaBaHHBI,
MyCTBIHU, TPOTTMYECKHUE JIeCa, BRICOKOTOPhs. Kiumart, pacTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
ounochepHbIx QyHKIUH.

JdemoHcTpanumn

[Toptpetsl: B. U. Bepuanackuii, 3. 31occ.

Tabnuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azoTa B HNpUpOE»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojga B HpUPOIEY,
«KpyroBopoT Boabl B mpupoje», «OCHOBHbIE OMOMBI Cyminy, «Knummatndeckue
nosica 3emsin», «TyHnapay», «Taitray, «Cmemannbiii gecy», «IIIupokoaMCTBEHHBIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponndeckuil gecy.

O6opynoBanue: repdbapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YennoBek u OKpy:xawias cpeaa

DKOJIOTUYECKHEe KPHW3UChl W WX NPUYUHBL. BosmelicTBue dYenoBeka Ha
ounocdepy. 3arps3HeHre BO3AYIIHON cpepl. OXpaHa Bo3MyXa. 3arpsi3HeHUE BOTHON
cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienne mnouBbl. OXpaHa MOYBEHHBIX
pecypcoB. U3mMeHeHue Kiaumara.

AHTpPONOreHHOE BO3JEHCTBUE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO W JXKUBOTHOTO Mupa. OCHOBHBIC MPUHIIMAIBI OXPAHBI MPUPOIHI.
Kpacaeie kHuru. Oco0o oxpansemble mpupojanbie Ttepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKHU.

OCHOBHBIE TPHUHIIMIBI YCTOMYMBOTO Pa3BUTHUSI YETIOBEYECTBA U MPUPOJIBI.
PammionansHOE  TPUPOMOMONB30BAHUE W COXpAaHEHHWE  OMOJIOTHYECKOTO
pazHooOpasust 3emum. OOmue 3aKOHOMEPHOCTH TJI00ATBHBIX 3KOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €T0 BEPOATHBIE TOCIECTBUA.

Pa3BuTe METOJOB MOHUTOPHUHIa pa3BUTUS OMACHBIX TEXHOTE€HHBIX
nporeccoB. Cucmemuvle uccie0o8anus nepexooa K pecypcocbepezaroujei u
KOHKYPEHMOCNOCoOHOt dHepeemuke. buonoeuueckoe pasnoobpasue u 6uopecypchoi.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu no COCMOAHUIO OMOENbHbIX 68U008 U 3Kkocucmem. (OcCHOBbI
9Kopeabuiumayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDEHCOCHUIMU.
Pexoncmpykyus mopckux u Hazemubix 5KocUcmem.

JdemoHcTpanumn

Tabnuibl ¥ cxeMbl: «3arpsi3HeHne aTMocepbl», «3arpsa3HeHue ruapochepo,
«3arpsi3HeHue nouBb», «[lapaukoBbiit A3hdexT», «Ocob0 oxpaHsieMble MPUPOIHbIE
TEPPUTOPUIN», « MO YIIPaBIIEMOTr0 MUPay.



O6opynoBanue: ¢oTorpaguu OXpaHSIEMbIX PACTCHUA W >KUBOTHBIX KpacHoi
kHuru Poccutickon ®enepanuu, KpacHON KHUTM pernoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

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

B cTpyKkType TUYHOCTHBIX PE3yIbTaTOB OCBOSHUS MPOTPAMMBI IO OMOJIOTUA
BBIJICJICHBI CIICAYIOIINE COCTABJISIONINE. OCO3HAHKME O0YJaIONUMUCS POCCUUCKON
IPAXKIAaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOONpPEACNICHUIO, Haluuyue momugayuu K OOydeHHUIO  OHOJIOTHH,
yeleHanpaegienHoe passumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEH W HMCTOPUYECKUX TPATUIIANA Pa3BUTHS OHOJIOTUYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
NEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, IPUCYIIUMU CUCTEME
OMOJIOrMYECKOT0 00Pa30BaHUS, HAUYUE NPABOCO3HAHUS IKOJIOTUUECKON KYJIbTYPHI,
CnocobHOCmMU cmasums NENA U CTPOUTH KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS MPOTPAMMBI TI0 OMOJIOTUN JOCTUTAIOTCS B
CAMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATENBHOCTM B COOTBETCTBHM C
TPAAULUOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMUA, HICTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSMHM, MPUHATHIMUA B OOIIECTBE MpaBUJIAMU U HOPMaMu
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIlECCaM CaMOIMO3HAHUS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JHUYHOCTH, NATPUOTH3MA U
YBaKEHHS K 3aKOHY U IMPABOIMOPSIKY, YETOBEKY TpyJa U CTapiieMy MOKOJICHUIO,
B3aMMHOTO YBa)KE€HHsI, OCPEKHOrO OTHOIIEHUS K KYJbTYPHOMY HAcCleIui0 U
TPAAUIIMSM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, MpUpoOsie U
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIIMXCsl pyKOBOACTBOBATHCSA
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlNM, TO3UTHUBHBIX BHYTPEHHHMX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OTIBITA U OTBITA JEATEIILHOCTH B TPOIECCE peaiM3allii OCHOBHBIX HamNpaBICHUN
BOCIIUTATEIHLHOM ESITEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIMH O0YJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, yBaXKEHUE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTb K COBMECTHOW TBOPUYECKOU IEATEIHHOCTH NP CO3TAHUH YUEOHBIX
IPOEKTOB, PEIIEHUHd YYeOHBIX U TO3HABATENBHBIX 3a/lay, BBIMOJIHEHUU
OMOJIOTHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsTh COOCTBEHHYIO TO3UIMI0O 1O OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

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

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TIO03HABATEIbHBIX M HCCJIEAOBATEIBLCKUX 3a7a4, YBAXKHUTEIBHOIO
OTHOILIEHUSI K MHEHHMIO ONIMOHEHTOB MpHU OOCYXJEHUU CIOPHBIX BOIIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUHUCKON TPAKIAHCKON UICHTUYHOCTH, TATPUOTH3MA,
YBaXKEHMS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH niepen Poaunou, ropaoctu
3a CBOM KpaH, CBOXO PonuHy, CBOM S3BIK M KYJBTYpy, NPOLUIOE W HACTOSAIIEE
MHOTOHAllMOHaJIbHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILICHHUE K MIPUPOJIHOMY HACIEAUIO U MaMSATHUKAM ITPUPOJIBI,
NOCTHXeHNsM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OLIEHUBATh BKJIQJ POCCHUHCKUX YYEHBIX B CTAHOBJIEHUE W
pa3BUTHE OWOJOTWMU, MOHUMAHUS 3HAYEHHs OMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

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

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOIa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MTOBEJICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllMI0 U TPUHUMATh OCO3HAHHBIE PELICHHUS,
OPHUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUS LIEHHOCTEH CEMEWHOW JKU3HHU B COOTBETCTBHUM C
TpaguuusamMu Haponos Poccuu;

4) 3¢TeTU4eCKOT0 BOCIIUTAHMSA:

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

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



TFOTOBHOCTh K CAMOBBIPQKEHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (OPMHPOBAHMUA KYJILTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIarOmoJyYns:

MOHUMAaHUE U pean3alus 310pOBOro 1 6€30macHoro oopasa ku3Hu (310poBOe
NUTaHKUEe, COOJII0/IEHNE TUTHEHNYECKUX MPaBUII U HOPM, cOaTaHCUPOBAHHBIN PEXKUM
3aHATAA W OTAbIXa, peEryjasipHas (Qu3uyeckass aKTUBHOCTb), OEpexKHOro,
OTBETCTBEHHOT'O U KOMIETEHTHOTO OTHOILIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U
IICUXUYECKOMY 370POBBIO;

MOHMMAHUE LEHHOCTH NpaBUJl HHAUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€30I1acHOT0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHHE TOCTEACTBUM U HENPUATHUS BPEAHBIX MPHUBBIUEK (YIMOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

6) TpPy10BOI0 BOCIIMTAHMSI:

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

FOTOBHOCTb K AKTUBHOM JEATEIBHOCTA TEXHOJOTHUYECKOW M COLUAIBHOMN
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, TJIAHUPOBATH U CAMOCTOSITENILHO
BBITIOJIHATH TAKYIO JAEATEIbHOCTD;

MHTEpEC K pa3iuyHbIM cdepam npodhecCuOHATbHOU JeATEeIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccun U pealr30BBIBATH
COOCTBEHHBIE KU3HEHHBIC IIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
MPOTSKEHNUN BCEHN KU3HM;

7) 3K0JIOTHYECKOr0 BOCIIMTAHUS:

HKOJIOTUYECKH LIeNIECO00pa3HOe OTHOLICHHE K MPUPOJIE KaK UCTOUYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIEeCTBOBAHUS;

MOBBIIICHUE YPOBHS 3KOJOTMYECKOM KYyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX IOCIEACTBUM s
OKPYXaroUen Cpebl;

OCO3HaHHE TJIO00ATBHOTO XapaKTepa SKOJIOTMYECKHUX MpoOJieM W MyTed HX
pELICHMS;

CIOCOOHOCTH MCIOJIB30BATh MPUOOpETaEMbIE MPU U3yUEHUN OUOIOTUU 3HAHUS
U yMEHUS TpU  pEHIeHuH  TOpolsieM, CBSA3aHHBIX C  palUOHAIbHBIM
OPUPOJIOTIONB30BaHUEM  (COONIIO/IEHHE  TPaBUJ  TOBEIEHUS B  MPHUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B HSKOCHUCTEMAx, OXpPaHy BHJIOB,
AKOCUCTEM, OHOChEphl);

AKTUBHOE HEMPUSITHE JTEUCTBUN, IPUHOCIIIMX BPE OKPYKAKOIIEH TPUPOTHOU
cpene, yMEHUE MPOTHO3UPOBATH HEOIArONPUSITHBIE YKOJIOTMUYECKUE TOCIEACTBUSA
PEAIPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;



HaJIM4HUE PA3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKOHN HaIlpPaBJIEHHOCTH, yMEHUS
PYKOBOACTBOBATbCA MMM B IIO3HABAaTEJIBHOW, KOMMYHMKATHBHOM M COLMAIIBHOU
IIPAaKTHUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKON JESITEIIBHOCTH dKOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKH M OOILECTBEHHOM IMPAKTHUKU, OCHOBAHHOI'O Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

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

NOHMMaHUE creuu(pUuKy OHONOTHMH KakK HayKH, OCO3HaHUS €€ poiu B
(OpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU LIEIOCTHOTO
IPEJCTaBICHUsS. 00 OKPYXAIOUIEM MHUpPE KaK O €IUHCTBE IMPHUPOAbI, YEJIOBEKA U
oOmiecTBa, B TO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpodsieM
COXPAaHEHUS IIPUPOJIHOIO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH JAJIi COBPEMEHHOW IMBHIIM3AIINH:
o0Oecrie4eHns: HOBOTO YPOBHSI Pa3BUTHS MEIUIMHBI, CO3AAHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBl  Pa3BUTUS
YeJI0BEYECTBA, OMCKA MyTeH BBIXOJAa U3 III00ANBHBIX HKOJIOTHYECKUX MPOOJIEM U
ofOecrieueHHss  Mmepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAaHUIO TMPUPOJIHBIX PECYpcOB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMYECKMX 3HAHUW B LEJAX
HNOBBIIICHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUIMOHAJIBHOM I'PaMOTHOCTH OOydYarommxcs, GopMupyemoi
IIPU U3Y4EHUH OUOJIOTUHY;

IIOHUMAaHUE CYLIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4yaemble 3HaHHsS MJi1 aHalu3a Hu
OOBSICHEHUS ABJICHUN OKPYKAIOLIETO MUpa U MPOUCXOIANINX B HEM H3MEHEHHIA,
yMEHHE JeflaTh OOOCHOBAHHBIEC 3aKIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJBI0 TIOJIYYEHMs] TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OHMOJIOTMUYECKUE 3HAHUS JUIs
pelieHust Ipo6JieM B PealbHBIX )KU3HEHHBIX CUTYAIIHSX;

OCO3HAaHME LIEHHOCTHM HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO JEATEIBHOCTh HHINBUIYAIBHO U B IPYIIIIE;

FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTHUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUI 1O OMONOrMM B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHbie pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKIIIOUAIOT: 3HA4YUMbIe i1  (QOPMHUPOBAHUS MHUPOBO33PEHUS OOYUYAOUTUXCS
MEXIUCIUTUTMHAPHBIC (MEXIPEAMETHbIE) O0IeHaAyYHbIe TOHSITHS, OTPAKAIOIIHNE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHENU(PUKY METOIOB TO3HAHUA,
WCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS, SIBJICHUE, MPOIIECC,
CUCTeMa, Hay4HbIH (aKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCIIeIOBaHKE, HAOIIOACHUE, U3MEPEHNUE, SKCIIEPUMEHT U JAPYTHE); YHUBEPCATHHBIC
ydeOHble JelcTBUS (MO3HABaTeIbHBIC, KOMMYHHKATHBHBIC, PETYJISTUBHBIC),
oOecneunBaromue GopmMupoBaHue (PyHKIHOHAIBHON IPaMOTHOCTU U COLUATIBHON
KOMITETCHIIMM ~ OOYYAIOIIMXCS;, CIMOCOOHOCTh  OOYYaloOlUXCs  HCIOJIh30BaTh
OCBOCHHBIC MEXKIMCIUTIMHAPHBIC, MEPOBO33PCHUCCKIE 3HAHNS U YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEILHON U COIIMATIBLHOMN ITPAKTUKE.

B pesynbraTe nzydenus OMOJI0THN HA YPOBHE CPETHETO 00IIero 00pa3oBaHus
y oOyJatomerocs OyayT chOpMHpPOBAaHBI TO3HABATENLHBIE YHUBEPCAIHHBIC
yueOHbIe JIeHCTBUS, KOMMYHHKATHBHBIC YHUBEpCAJIbHBIC Y4YeOHbBIE ICHCTBUS,
PETYJIATUBHBIC YHUBEPCAIbHBIE YICOHbIE IEHCTBHUS, COBMECTHAS ACSITEILHOCTb.

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS IMPOTPAMMBI CPETHETO OOIIero
00pa3oBaHMs TODKHBI OTPAKATh:

OBnaneHue YHHUBepPCAJIbHBIMH y4eOHBIMU MO3HABATEJILHbIMHU
JNEeHCTBUSIMM:

1) 0a30Bble JIOrHYeCKHUE TeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIHPOBATh W AKTyalIH3UpPOBaThL  MpoOJIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TMPU OCBOCHHUHM 3HAHWK TPUEMBI JIOTHUYECKOTO MBINIJICHUS
(ananu3a, cuHTE3a, CpaBHEHMS, Ki1acCU(pUKAIIUKA, O00OIICHUS ), PACKPBIBATh CMBICI
OMOIOTHYECKUX MOHATHH (BBIIEIATh WX XapaKTepHbIC MPU3HAKH, YCTaHABIUBATH
CBSI3U C IPYTUMH TOHSATUSIMH );

OTIpENIETIATh I JEeATebHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
TOCTHKEHHSI, COOTHOCHTD PE3YNIbTAThI JEATEILHOCTH C TTOCTABICHHBIMHU 1EJISIMH;

UCTIONIb30BaTh OMOIOTHYECKHUE TIOHITUS JUII OOBICHEHUs (DaKTOB U SIBJICHHIA
JKUBOW IIPUPOJIBIL;

CTPOUTH JIOTHYECKUE pPACCYXKIEHUS (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PacCMaTPHUBAEMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI U 3aKIIOUCHUS;

NPUMEHSATh CXEMHO-MOJICNIbHBIE CPEICTBA IS TIPECTABICHUS CYIIICCTBEHHBIX
CBS3€ M OTHOIICHUA B U3YYaEMBIX OHOJOTUYECKUX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI PA3HOTO POJA, BBIIBICHHBIX B PAa3IUYHBIX HWH(POPMAIIMOHHBIX
HUCTOYHHKAX;



pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbl ¢ YYETOM aHaIN3a HWMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJI5IM, OLICHUBATh PUCKU NIOCIICACTBUN JEATENBHOCTH;

KOOPAMHHUPOBATh U BBINOJIHATH Pa0OTY B YCIOBUSIX PEAIHOTO, BUPTYaIbHOIO
¥ KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MIPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JI€ATENbHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY ITIOMCKY METOJOB PELIEHUS TPAKTUYECKUX 33]1a4, IPUMEHEHHIO
pa3IUYHBIX METOJIOB ITO3HAHNUS;

UCIIOJIB30BaTh pPa3JIMYHBIE BUJIBl JACATEIBHOCTH 10 IOJYYEHHUIO HOBOTO
3HAaHUS, €r0 HHTEpIpeTaluu, NpeoOpa3oBaHUI0 U NPUMEHEHUI0 B YYEOHBIX
CUTYallUsX, B TOM YUCIIE MIPH CO3aHUM YUEOHBIX U COLMATbHBIX IPOCKTOB;

(GbopMUPOBATh HAYYHBIM TUI MBILIUICHUS, BIaIeTh HAYYHOU TEPMHHOIOTHEMH,
KJIFOUEBBIMHU MTOHATUSMH U METOAAMM;

CTaBUTh U (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HECHHBIX CUTYaLIHsIX;

BBISIBIISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTYMEHTHI U1l JOKa3aTEIbCTBA CBOUX
YTBEPKICHHM, 3a/1aBaTh IapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh IIOJIyYCHHBICE B XOJE PCEIICHMs 3aJadd  pPe3yJIbTaThl,
KPUTUYECKH OLICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILIECTBJISITh LIEJCHANPABICHHBI MOUCK IEpEeHOca CPEACTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPENLY;

yYMETh IMEPEHOCUTh 3HAHHSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JACTH
KU3HENEATEIBHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUI'aTh HOBBIC WJEH, MpeyiaraTb OPUTMHAIBHBIE MOAXOJbl U pELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOINYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

3) padora ¢ nnpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAIUU (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-IOMYJISIPHOM JuTeparype, OHOJIOTUYECKUX CIIOBapsX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbBIX, B lHTepHeTe), aHanM3upoBaTh
UH(POPMALIMIO Pa3IMYHBIX BUJOB U (POPM IIPENCTABICHUS, KPUTUUECKH OLIEHUBATh
€€ JOCTOBEPHOCTb U HEITPOTUBOPEUNBOCTD;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3NIUYHbIE METOJbI MIPU MOUCKE U
otOope Omosornueckoi HHMOpPMAIUU, HEOOXOIUMOM ISl BBIMOJHEHUS yUeOHBIX
3a1ady;

npuUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIEHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpPMY  TPEICTaBICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpaduKy, TUarpaMMbl, TAOTUIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
Oouonoruueckor uHGpOpMalnMen: TNPUMEHSATh XUMHUYECKHE, (QU3NYECKUuEe U
MaTeMaTHUYeCKUe 3HAaKU U CUMBOJIbI, (hOpMyIbl, aOOpeBHATYpy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaIJISTHOCTH;

BJaJeTh ~ HAaBbIKAMU  pAacClO3HABaHMS M 3AlIUTBl  MH(POpPMAIUH,
UHGOPMAIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHY JeHCTBUSIMU:

1) oOmenme:

OCYULIECTBJISITh KOMMYHUKAIIMHU BO BCEX cpepax KM3HU, aKTUBHO Yy4aCTBOBATh
B JIMAJIOTe WJIM TUCKYCCHM MO CYIIECTBY OOCYXJaeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIBHO BBIMOJHEHHS MpeiiaraeMon
3a/1a4d, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIMN JIPYTUX YYaCTHUKOB
Jajiora Wi TUCKYCCUH);

pacno3HaBaTh HeEBepOaJbHbIE CPEJCTBA OOIIECHMS, TNOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHMS] KOH(JIMKTHBIX CHUTYyallHi,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIAJETh Pa3IU4YHBIMU CHOCOOaMU OOIEHUS M B3aUMOJICUCTBUS, MOHUMATh
HaMEpEHUs IPYTUX JIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eATeJIbHOCTD:

MOHUMATh M MCIOJIb30BATh MPEUMYILECTBA KOMAaHAHOW W WHAMBUIYATbHON
paboThI IPH pelIeHUH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
IPUMEHEHHUS TPYNIOBLIX (POPM B3aUMOICHCTBUS IPU PEIICHNU YU4EeOHOM 3a1auu;

BBIOMpPATh TEMAaTUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
UHTEPECOB M BO3MOKHOCTEN KaXKJIOTO WJIeHA KOJUIEKTUBA;

OpUHUMATh  I[eJId  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ JIOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,



pacmpenenatb poid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHHUBATh KaYECTBO CBOETO BKJIAJa U KaXKAOT0 YYaCTHHKA KOMAH bl B OOIIHIA
pe3yJbTaT no pa3pabOTaHHBIM KPUTEPUSIM;

npearaTb HOBBIE IPOEKThI, OLEHUBAaTh HUIEH C MO3ULUU HOBU3HBI,
OpPUTHHAIILHOCTHU, MPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

Osgi1aieHHe YHHBEPCAJIbHBIMHU PeryJIsiTHBHBIMH 1eHCTBHSIMH:

1) camoopranu3amnus:

UCIIONIb30BaTh OMOJIOTMYECKUE 3HAHUS [UIsl BBISIBICHUA MNpoOJIeM U UX
pelieHus B )KU3HEHHBIX U YU€OHBIX CUTYAIHIX;

BbIOMpaTh HA OCHOBE OHOJIOTMYECKUX 3HAHUI LEJNEBbIE U CMBICIOBBIC
YCTaHOBKHM B CBOUX JAEMCTBUSIX M MOCTYNKaxX MO OTHOLIEHUIO K KUBOW MpPUPOJE,
CBOEMY 3/I0POBBIO U 3/JOPOBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYUIECTBIIATh MMO3HABATEIbHYIO AESTENbHOCTb, BBISIBIATDH
npo0JieMbl, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a7]aui B 00pa30BaTeIbHON
JESATEIIbHOCTH U )KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITEJIBHO COCTABJIATS IIJIaH PELIEHUS TPOOIEMBI ¢ YIETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsATh paMKH y4eOHOTro MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUN;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €70, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO MIMPOKOH SPYIUIUH B
pa3HbIX 00JacTAX 3HAHWI, NOCTOSHHO NOBBIIIATH CBOM O0pa30BaTEIbHBIA U
KYJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallHsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIHHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YIbTATOB LEISM;

BJaJE€Th  HABbIKAMU  IIO3HABATEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpLIAEMBIX JIEHCTBUH M MBICIUTEIbHBIX MPOLECCOB, MX PE3YJIbTaTOB U
OCHOBaHUM, UCHOJB30BaTh MPUEMBI peICKCUH IS OLEHKHU CHUTYyalllH, BhIOOpa
BEPHOIO PEILICHUS;

YMETh OLIEHUMBAaTh PUCKM U CBOEBPEMEHHO IPUHHUMATh PEIICHUS M0 UX
CHIDKEHHIO;

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHalu3e pe3yJbTaToB
JeSITEIbHOCTH;



3) npuHsiTHe ce0s U APYTHUX:
OPUHUMATD ce0sl, MOHNUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;
OPUHUMATh MOTHBBI W apryMEHThl JPYIMX IpU aHaJIU3€ pe3yJbTaTOB
NESITEIbHOCTH;
IpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKU;
pa3BUBATH CIOCOOHOCTH MOHUMATh MUP C TIO3UIMH JPYTOro YeIoBeKa.
INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pE3yNbTaThl OCBOCHMS COJEPKAHMS Y4YEOHOro Mpeamera
«buonorusiy Ha yrayOJaEHHOM ypOBHE OPHUEHTHUPOBAHBI Ha oOecreueHue
npodunabHOro  o0y4yeHust  oOywaromuxcs — Ouosnornd. OHU  BKIIIOYAIOT:
crieruudeckue s OMOJIOTHN HAayYHbIE 3HAHUSI, YMEHUS ¥ CTIOCOOBI IEHCTBUIA 110
OCBOCHHIO, MHTEPIIPETAIMU U MPeoOpa30BaHUIO 3HAHUM, BUJbI JI€ITEIbHOCTH T10
MOJIYYEHHUIO HOBBIX 3HAHUW M MX MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKIKE B
peanbHbIX KU3HEHHBIX cuTyanusax. lIpenMeTHble pe3ynabTaThl MPEICTaBICHBI MO
rojiamM U3y4eHUs.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buosnorus» B 10
KJlacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCTe€ U pPOJU OHOJOTMHM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B
MO3HAHWM  3aKOHOB TPHUPOJABI M  PEHICHWH MPOOJEM  PAIMOHAIBLHOTO
IPUPOIOTIOIB30BAHUS, O BKJIA/J€ POCCUICKUX U 3apyOEKHBIX YUYEHBIX B Pa3BUTHE
OHOJIOTHH,

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWW, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATAONINE OWOJOTHYECKHE TEPMUHBI WM TIOHATHS (PKU3HB, KIIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTb, M3MEHUYMBOCTb, POCT W pa3BUTHUE), OMOJOTMYECKHE TEOPUU
(xknerounas Teopus T. llIanna, M. llneiinena, P. BupxoBa, xpomocomHas Teopus
HacnencrBeHHocth T. Moprana), yuenus (H. M. BaBunoBa — o neHrtpax
MHOT000pa3us ¥ MPOUCXOKIACHUS KyIbTYPHBIX PACTCHUH ), 3aKOHBI (€IUHOOOpa3us
IIOTOMKOB II€PBOrO IOKOJICHHSI, PACUICIUVIEHUS, YUCTOTHI TAMET, HE3aBHCUMOIO
HacnenoBanuss [. MeHngens, TOMOJIOTUYECKMX PAJOB B  HACJIEIACTBCHHOMU
n3menunBoctu H. V. BaBuioBa), mpuHIMUIIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJAMH HAy4YHOTO IO3HAHUS, HCIOJb3YEeMbIX B
OMOJIOTUYECKUX HWCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, W3MEpPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE ITPU3HAKHA: BUPYCOB, KJIETOK MPOKAPUOT U
HYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepwuii, r(puOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPTAaHOB U CUCTEM
OpraHoB pACTEHUM, KUBOTHBIX, YEJIOBEKA, MPOIECCOB KU3HEIEATECIbHOCTH,



IPOTEKAIOIIMX B OpraHU3Max PAacTeHUH, KUBOTHBIX M YEJOBEKa, OMOJOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (METAa0OIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCUHTE3a U XEMOCHHTE3A,
MHTO3a, Mei03a, raMeToreHes3a, SMOpHOreHes3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pPa3sMHOXKEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHS ~ OpraHuzMa  (OHTOreHE3a),
B3aMMOJICHCTBUSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIMAMH, CTPOEHHEM KJIETOK pa3HbIX TKaHeW W UX (QYHKIUAMH, MEXIY
OpraHamMM M CHCTEMaMH OpPraHOB Yy pAaCTEHHi, >KMBOTHBIX M 4YEJIOBEKa M UX
(GYHKIMAMU, MEXIy CHCTEMaMH OpPraHOB M UX (YHKIHMSIMH, MEXAY dTarnaMu
oOMeHa BEIIECTB, 3TallaMU KJIETOUHOTO IIUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
dTallaMu SMOPUOHAILHOTO Pa3BUTHS, TEHOTHIIOM M (DEHOTHNOM, (EHOTUIIOM U
dbaxkTopamMu cpeabl 0OUTaHUS,

yYMEHUE BBISBIATH OTIMYUTEIbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKA,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEMaTHYECKUX TPYIIIL;

yMEHHUE pemaTtbh OMOJOTHYECKUE 3a1a4H, BBISBIISATH IPUUNHHO-CIIEACTBEHHBIE
CBSI3M MEXKy UCCIETyeMbIMU OMOJOTHUYECKIUMHU MPOILIECCAMU U SIBJICHUSIMHU, J1E1aTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH IOJIyY€HHBIX PE3yJIbTaTOB;

yMEHUE BBINOJHATH Ja0OpaTOpPHBIE M MpPAaKTHUYECKHe paboThl, COOII0AATH
IpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE BBIIBUTATh THIOTE3bl, NPOBEPATH UX OSKCIEPUMEHTAILHBIMU
cpenctBaMu, (GOpMyIHpys Lelb HCCIeIOBaHUS, aHAIW3HPOBATh IOJyYEHHBIC
pe3yJIbTaThl U AENaTh BBIBOJBL;

yYMEHHUE Y4acTBOBAaTh B Y4eOHO-HCCIIEOBATENLCKOM padoTe mo OMOJIOrHH,
SKOJIOTUM M MEIHIIMHE, TPOBOJMMON Ha 0a3e IMIKOJbHBIX HAayYHBIX OOILECTB, U
nyOJIMYHO  TPEJACTABIATh  MOJYYEHHBIE  PEe3yJNbTaThl HAa  YYEHHYECKHX
KOH(EpEeHIIUSX;

YMEHHE OIICHMBATh AITHUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEIOBAaHUN B
o01acTé OMOJIOTUU U METUITUHBI (KJIOHUPOBaHKE, UCKYCCTBEHHOE OTIIIOIOTBOPEHUE,
HanpaBJIeHHOE U3MEHEHHE T€HOMA U CO3/IaHHe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccrnoHanbHOM
JESITEIbHOCTH B 00JIACTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SHCTBA, MUIIEBON MPOMBIIICHHOCTH, YIIyOIsATh MO3HABATEIbHBIN
MHTEpeC, HAaNpaBJIEHHBI Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOLICH Mpodeccun u
OpOJOJDKEHHE OMOJIOTMYECKOro OO0pa3oBaHMS B  OpPraHM3ALUAX  CPEIHETro
PO eCCHOHATILHOTO U BHICIIETO 00Opa30BaHUs.



[IpenmeTHbIie pe3yabTaThl OCBOeHUSI yueOHoro mpeameta «buonorus» B 11
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHWOJOTUHM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTUHBl MHpa, B IMO3HAHUM 3aKOHOB IPHUPOJBI M PEIICHWH 3KOJOTHYECKUX
npo0JieM 4YeloBEeYeCTBa, a TakkKe B PEIICHHH BOIPOCOB PalMOHAIBHOIO
IPUPOIOTIONIB30BaHUS, U B (HOPMHUPOBAHUM LIEHHOCTHOTO OTHOLICHUS K MPHUPOJE,
0011IeCTBY, YEJIOBEKY, O BKJIaJIe POCCUUCKUX M 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHHME BJAJETh CHUCTEMOW OMOIOIMYECKHX 3HAHMW, KOTOpas BKIOYAeT
onpezeNieHusT W MOHMUMAaHHME CYIIHOCTH OCHOBOMOJAralmmux OHOJOTHYECKIX
TEPMHHOB W TOHATUH (BHI, 3KocHucTeMa, Ouocdepa), OMOIOTHYECKUE TEOPHUU
(oBomronimoHHas Teopus Y. JlapBuHa, CUHTETHYECKAs! TEOPHsI SBOJIIOLUM), YUECHUS
(A. H. CeBeprioBa — 0 myTsX U HampaBieHUAx sBoitonnu, B.M. BepHajackoro — o
ouocdepe), 3akoHbl (reHeTnueckoro paBHoBecusi J[x. Xapau u B. BaiinOepra,
3aponpimieBoro cxonctea K. M. bspa), npaBuna (mMunumyma 1O. Jlubuxa,
HKOJIOTMYECKOM MHpaMHJIbl 3HEpPruM), runoressl (runoresa «vupa PHK» V.
['unGepra);

YMEHHME  BJaJ€Th  OCHOBHBIMH  METOAAMHM  HAy4yHOro  IO3HAaHMS,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX 00OBEKTOB U HKOCHCTEM
(ommcanue, M3MepeHue, HAONIOJACHHUE, SKCICPUMEHT), CIOCOOaMU BBISBICHUS U
OLICHKHM aHTPOIIOT'€HHBIX U3MEHEHUH B IIPUPO/IE;

YMEHHME BBIIEIATh CYLIECTBEHHbIE IIPU3HAKU: BHJIOB, OHOIEOLIEHO30B,
IKOCUCTEM M Ouocdepsl, CTAOMIU3UPYIOLIEro, IBMKYLIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOPA, AJIONATPUUECKOTO U CUMIIATPUIECKOTO BUI000pa30BaHus,
BIMSIHUSL ~ JBIDKYIIMX ~ CHJI  OBOJIOINMM  HAa  TEHO(POHJ  MOIMYJALHH,
IPUCIIOCOOTIEHHOCTH OPIaHU3MOB K Cpelle OOMTaHusl, YepeJOBaHNs HAIpaBICHUN
HBOJIIOLIMN, KPYTOBOPOTA BELIECTB U TOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHUE YCTAHABIMBAaTh B3aMMOCBS3M MEXKIYy MPOLECCAMU 3BOJIIOLHUH,
JBIKYIIMMHM CHJIAaMU aHTPOIIOI€HE3a, KOMIIOHEHTAMHU PA3JMYHBIX 3KOCHCTEM U
PUCTIOCOOTCHUSIMA K HUM OPTaHU3MOB;

YMEHHME  BBIABIATH  OTJIMYUTENIbHbIE  NPU3HAKU  JKUBBIX  CUCTEM,
IPUCIIOCOOIEHHOCTh BUAOB K cpele OOMTaHus, aOMOTHYECKMX M OMOTHYECKHX
KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBSI3¢d  OpraHM3MOB B  COOOIIECTBax,
AHTPOIIOTEHHBIX U3MEHEHNH B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHME HCIOJIb30BAaTh COOTBETCTBYIOIME AapryMEHThbI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY ISl 1OKA3aTelbCTBA POJCTBA OPraHU3MOB pPa3HbIX
CUCTEMATUUYECKUX TPy, B3aUMOCBSI3U OPraHU3MOB U Cpelibl OOUTaHMs, €IMHCTBA



YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUS MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MTPUPOIBI M YEIOBEUYECTBA,

YMEHHE peniaTh OMOJIOTMYECKUE 3a/1a4H, BBIABISATH IPUUYUHHO-CIIEICTBEHHbIE
CBSI3M MEXKy UCCIIETyeMbIMU OMOJIOTHYECKIUMH MPOIIECCAMU U SIBJICHUSIMHU, JIEIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH ITOJIYYCHHBIX PE3yJbTaTOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpaKTHUYECKHEe pPadOTHI, COOIIOAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPITh MX OSKCIEPUMEHTAIBHBIMU
cpencTBamMu, GOpMyIUpYs Ieldb HUCCIEIOBaHUS, AHAIU3UPOBATH IOTYYCHHBIC
PE3yNIbTaThI U JCNaTh BBIBOJIBL;

YMEHUE Y4acTBOBaTh B Yy4€OHO-MCCIIENOBATEILCKONW PabOTe MO OMOJIOTHH,
9KOJIOTUM U MEIUIIMHE, MPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOIMYHO  TPENCTABIATh  TOJYYEHHBIC  PE3yNbTaThl HA  YYEHHUYECKHX
KOH(EPEHIIUSIX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPHH O MIPOUCXOXKICHUHU KU3HHU, YeIOBEKa
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEJACTBUSIX U CHOCO0ax MpeAoTBpAaIleHUs
I00aTbHBIX U3MEHEHHM B Onocdepe;

YMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBIOOp Oymymied mpodeccrnoHaNbHOM
JESITEIIbHOCTH B 00J71aCTH OMOJIOTHH, DKOJIOTUH, TPUPOIOTIONB30BAHUS, MEUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUM, CEJIbCKOTO XO3SMCTBA, MHIIEBON
IPOMBIIIJICHHOCTH, YIUIyOJIATh T03HABATEIbHBIA HMHTEPEC, HANpaBICHHBIA Ha
OCO3HAaHHBIM  BBHIOOP  COOTBETCTBYIOIIEH  mpodeccuM W TPOJOIKEHUE
OMOJIOTHYECKOT0 00pa30BaHMs B OpPTaHMU3ALMIX CpPeaHEro MpoPeCcCUOHATBHOTO U
BBICIIIETO0 0Opa30BaHUSI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne ni/n

HaumeHoBaHue pa3iesioB U TeM
NMPorpamMmbl

KoanuecTBOo 4acoB

Bcero

KonTtpoabHbie
padoTsI

IIpakTHyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypcbl

buonorus xak Hayka

Buonorusa - Poccuiickas

3/1EKTPOHHAA WKOJ1a

(resh.edu.ru)

JKuBble cucTeMBI I BX HN3YUCHUC

Buonorusa - Poccuiickan

3/1EKTPOHHAA WKO/1a

(resh.edu.ru)

buosorusa kinerkun

Buonorusa - Poccuiickas

3/1EKTPOHHAA WKOJ1a

(resh.edu.ru)

Xumudaeckast opranu3anus KJICTKU

10

Buonormsa - Poccuiickan

3/1EKTPOHHAA WKO1a

(resh.edu.ru)

Crpoenue u GyHKINHU KIETKA

Buonorus - Poccuiickas

3/1EKTPOHHAA WKOJ1a

(resh.edu.ru)

OOMeH BellecTB U MpeBpalleHne S HEPTUH B
KJIETKE

Buonormsa - Poccuiickan

3/1EKTPOHHAA WKOJ1a

(resh.edu.ru)

Hacnencreennas undopmanus u
peanusanus €€ B KIETKE

Buonorusa - Poccuiickas

3/1EKTPOHHAA WKO/1a

(resh.edu.ru)



https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/

JKU3HEeHHBIN UK KJIETKU

0.5

Buonorusa - Poccuiickan

3/1EKTPOHHAA WKO1a

(resh.edu.ru)

Crpoenue u GyHKIUU OPraHU3MOB

17

Buonorus - Poccuiickas

3/1EKTPOHHAA WKOJ1a

(resh.edu.ru)

10

Pa3mHOXkeHue 1 pa3BUTHE OPTaHU3MOB

Buonorusa - Poccuiickan

3/1EKTPOHHAA WKO1a

(resh.edu.ru)

11

I'eneruka — HayKa O HAaCJICACTBCHHOCTHU U
HU3MCHYUBOCTU OPTaHN3MOB

Buonorusa - Poccuiickas

3/1EKTPOHHAA WKOJ1a

(resh.edu.ru)

12

3aKOHOMepHOCTI/I HaCJICACTBEHHOCTH

10

Buonorusa - Poccuiickan

3/1EKTPOHHAA WKO1a

(resh.edu.ru)

13

3aKOHOMepHOCTI/I N3MCHYHUBOCTHU

0.5

Buonorusa - Poccuiickas

3/1EKTPOHHAA WKO1a

(resh.edu.ru)

14

I'eHeTnka dyemoBeka

Buonormsa - Poccuiickan

3/1EKTPOHHAA WKOJ1a

(resh.edu.ru)

15

Cenekiusi OpraHu3MOB

0.5

Buonorusa - Poccuiickas

3/1EKTPOHHAA WKO/1a

(resh.edu.ru)

16

BuoTexHonorus u CHHTETUYECKass OMOIOTHS

Buonorusa - Poccuiickas

3/1EKTPOHHAA WKOJ1a

(resh.edu.ru)



https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/

Buonorusa - Poccuiickan

17 PesepBHOE Bpems 1 0 9/IEKTPOHHaA LKA
(resh.edu.ru)
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3.5



https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/

11 KIIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NMPorpamMmbl

KoanuecTBOo 4acoB

Bcero

KonTposabHbie
padoTsI

IIpakTHyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

3apoxACHUE U Pa3BUTHE IBOIOIMOHHBIX
MPEJICTaBICHUI B OMOJIOTHU

Buonorusa - Poccuiickas

3/1EKTPOHHAA WKOJ1a

(resh.edu.ru)

MukposBotonus 1 e€ pe3ybTaThl

14

Buonormsa - Poccuiickan

3/1EKTPOHHAA WKO1a

(resh.edu.ru)

MakposBomntonus U €€ pe3yJIbTaThl

Buonorusa - Poccuiickas

3/1EKTPOHHAA WKOJ1a

(resh.edu.ru)

[TporcxoxaeHUe U pa3BUTHE KU3HA HA
3emiie

15

Buonorusa - Poccuiickan

3/1EKTPOHHAA WKOJ1a

(resh.edu.ru)

HpOI/ICXO)KI[eHI/Ie YCJIOBCKA — AHTPOIIOI'CHE3

10

0.5

Buonorusa - Poccuiickas

3/1EKTPOHHAA WKO/1a

(resh.edu.ru)

DKonorus — HayKa 0 B3aMMOOTHOIICHUAX
OpTraHru3MOB U HAZOPTraHU3MCHHBIX CUCTCM
C OKpY>Karolleu cpenou

Buonorusa - Poccuiickas

3/1EKTPOHHAA WKOJ1a

(resh.edu.ru)

Opranusmesl 1 cpesia 0OuTaHHs

0.5

Buonorusa - Poccuiickas

3/1EKTPOHHAA WKOJ1a

(resh.edu.ru)



https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/

8 DKOJIOTHS BUJIOB U TIOMYJISAIIAN

Buonorusa - Poccuiickan

3/1EKTPOHHAA WKO1a

(resh.edu.ru)

DKOJIOrHs COO6H.ICCTB. DKOJIOTHYECKUE
CUCTCMBI

12

Buonorus - Poccuiickas

3/1EKTPOHHAA WKOJ1a

(resh.edu.ru)

10 buocdepa — rmobdanpHas skocucTema

Buonorusa - Poccuiickan

3/1EKTPOHHAA WKO1a

(resh.edu.ru)

11 YenoBek U OKpyKarolas cpena

Buonorusa - Poccuiickas

3/1EKTPOHHAA WKOJ1a

(resh.edu.ru)

12 PesepBHOE Bpems

Buonorusa - Poccuiickan

3/1EKTPOHHAA WKO1a

(resh.edu.ru)

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

102



https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KosmnuecTBo yacos
Ne i/ Tema ypoka B KonTtpoJsbHbie IIpakTuyeckue
cero padoThI padoThI

| Buonorus kak KOMIUIEKCHas HayKa U Kak 1 0 0
4acTh COBPEMEHHOT0 00I1IecTBa
JKuBble crCcTEMBI M X CBOWCTBA 1 0
YpoBHEBas OpraHU3aLUs KUBBIX CUCTEM 1

4 HcTopust OTKPBITHS U U3YYEHHUS KIIETKHU. 1 0 0
Kierounas teopus

5 MeTto1bl MONEKYIISIPHOM U KJIETOUYHOU 1 0 0
Ouooruu.

6 XUMHYECKUHN COCTAB KIIETKU 1 0 0

. MuHepanbHble BELIECTBA KIETKH, UX | 0 0
Ouosornueckas poib

8 Opranudeckue BemecTBa KIETKU — OCIKH. 1 0 0

9 CgoiicTBa, Knaccupukanys v GyHKIUN 1 0 0
0enKkoB
Opranuyeckue BelecTBa KIeTKH —

10 1 0 0
YTJIEBOIbI
Opranndeckue BemecTBa KIEeTKH —

11 1 0 0
JIUTIV BT

12 Hyxneunoseie kucnorsl. JIHK u PHK. 1 0 0

13 Crpoenue u pyakuuu ATO®. Jlpyrue | 0 0

Hykieosuarpudocdars (HTD)




CexsennpoBanue [JHK. Merozst

14 T€HOMUKH, TPAHCKPUIITOMHUKH, IPOTEOMUKHU ! 0 0
15 Metoap! CTpyKTypHOH OHOJIOTUI 1 0 0
16 Tunsl knetok. [IpokapuoTnyueckas KieTka 1 0 0
17 CrtpoeHune 2yKapuoTHUUECKOHN KIETKH. 1 0 0
18 [ToBepXHOCTHBIN anmapaT KJIETKU 1 0 0
19 OnHOoMeMOpaHHbIE OPTaHOU B! KJIETKH. 1 0 0
20 [TosryaBTOHOMHBIE OPraHOUbI KJIETKU: | 0 0
MUTOXOHJIPHH, TIIACTU/IBL.
21 HememOpanHbIe OpraHOUIbI KIETKH 1 0
22 Crtpoenue u GyHKIHH sapa 1 0
CpaBHHTENIbHAS XapaKTEPUCTUKA KIIETOK
” sykapuort. JlabopaTopHas pabora | 0 0.5
«M3yueHune cTpoeHUs KIIETOK Pa3InyHbIX
OpPTaHU3MOB)
ACCUMUIISITINS ¥ TUCCUMILISALINS — JBE
24 CTOpOHBI MeTabomm3Ma. Tumnbel oOMeHa 1 0 0
BEIIIECTB.
75 DepMEHTAaTUBHBIN XapaKTep PeaKkLui 1 0 0
KJIETOYHOTO MeTaboIn3Ma.
26 benku-akTUBaTOPHI U OCIKU-UHTHOUTOPHI 1 0 0
27 ABTOTpO(HBIN THIT 0OMEHA BEIIECTB 1 0 0
28 doTtocuHTE3 1 0 0
29 XeMOCHHTE3. 1 0 0
30 AHa3poOHBIC OpraHu3Mbl. Buibl OpoxkeHusI. 1 0 0
31 AspoOHBIE OpraHU3MBI. JTaIlbl 1 0 0

SHEPTreTHYECKOro oOMeHa




DOHeprusi MeMOpPaHHOTO TPaIUEHTA

32 npotoHoB. Cunate3 AT®: padoTa 1 0 0
npoToHHON AT®-cuHTa3bI

33 Peakuiun MaTpuyHOrO CUHTE3a 1 0

34 Tpanckpunuus — Matpudnbiid cuaTe3 PHK 1

35 TpancisAnys u e€ dransl 1 0

36 KonnpoBanue amuHOKUCIOT. Posb 1 0 0
pubocom B OnocuHTe3e Oemka

37 Opranuzanus reHoMa y mpoKapuoT u 1 0 0
JyKapuoT

18 MounekymnsipHbIe MEXaHU3MBI SKCIIPECCUHI 1 0 0
TEHOB Y 9YKapHOT

19 Bupycbl — BHeKJIeTOUHBIE (POPMBI KUZHU U | 0 0
00JIMTaTHBIC MTAPA3HTHI.

40 Bupycubie 3a6one13a1vm;1 4eJI0BEKa, 1 0 0
KUBOTHBIX, PACTEHUI

41 HanorexHOIOrHHA B OMOJIOTUH U MEIULINHE 1 0 0

42 JKU3HEeHHBIN UK KJIETKU 1 0 0

43 Matpuunslii cunte3 JJHK 1 0 0

44 XpOMOCOMBI. 1 0 0

45 Jenenue KJIE€TKU — MHUTO3 1 0 0
Tunel kneTok. Kapuokunes U IUTOKUHES.

46 JlabGopaTtopHnas pabora «Habmronenune | 0 0.5

MUTO3a B KJIETKaxX KOHYMKA KOpeIllKa JIyKa
(Ha TOTOBBIX MUKpOIpenapaTax)»




PGI‘YJISII_II/ISI JKN3HCHHOT'O IIMKJIa KJICTOK.

47 KoHTposbHast pabota 1o pazaeny: 1 1 0
"Kinerka"

48 OpranusMm Kaxk euHOE LIeJ0e 1 0 0

49 Txanu pacrenuii. JlabopatopHas pabora | 0 0.5
«M3yueHne TKaHell pacTeHUI»
TkaHU )KMBOTHBIX U YETOBEKA.

50 JlaGopaTopHas paborta «3ydeHue TKaHen 1 0 0.5
KUBOTHBIX)

51 Opranbl. CUCTEMBI OPTaHOB. 1 0 0

52 Omnopa Tena opraHu3mMoB 1 0 0

53 JIBU>KEeHUE OpraHru3MOB 1 0 0

54 [Iuranue opraHu3mMoB 1 0 0

55 [MuTanue MO3BOHOYHBIX KUBOTHBIX. | 0 0
[InmeBapurenbHas cucrema 4esioBeKa

56 JpIxaHue opranu3smMoB 1 0 0

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U | 0 0
YyeloBeKa

58 TpaHcnopT BEUIECTB y OPraHU3MOB 1 0 0

59 KpoBeHocHas cuctema mo3BOHOYHBIX | 0 0
YKUBOTHBIX U YEJIOBEKa

60 Boiaenenue y opranu3smMosB 1

61 3anmTa y OpraHu3MoB 1 0

62 HNMMmyHHas cucTema 4enoBeka 1

63 PaznpaxxumMocTs U perymsmus y 1 0 0

OpraHu3MOB




I'ymopanbHas peryssnus 1 SHAOKpUHHAS

64 CUCTEMa KUBOTHBIX U YeJIOBEKa 0

65 DopMBI Pa3MHOXKEHUS OPraHU3MOB

66 [TonoBoe pa3mMHOXKEHUE

67 Meiio3
["ameTorenes. OOpa3oBaHHE U pa3BUTHE

68 MOJIOBBIX KJIETOK. JlabopaTopHas pabota 0.5
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha ’
TOTOBBIX MUKpPOIIpEnapaTax»

69 WuauBuayanbHOE pa3BUTHE OPraHU3MOB — 0
OHTOT'€HE3

70 3akyajKa OpraHOB U TKaHEH U3 0
3apO/IBIIIECBHIX TUCTKOB

71 Poct u pa3zBuTHE KUBOTHBIX.

72 PasMHOXeHUE U pa3BUTHE PACTCHUM.

7 HcTopusi cTaHOBJICHUS U Pa3BUTHUS 0
TCHETHKU KaK HayKu

74 OCHOBHBIE TOHSATHS M1 CUMBOJIBI TEHETUKH. 0
3aKOHOMEPHOCTHU HACIEAOBaHUS

75 pU3HAKOB. MOHOTHOpUIHOE 0
CKpeIIMBaHHE.

76 [{uTonornyeckue OCHOBBI MOHOTHOPUIHOTO 0
CKpEIIUBAHUS

77 Ananusupyrouiee ckpemppanue. Hemonnoe 0
JTOMHHHUPOBaHUE

78 JuruOpunHoe cKkpeniuBaHue. 0




HHTOJ’IOI‘H‘IGCKHG OCHOBBI I[I/IFI/I6pI/II[HOFO

79 1 0 0
CKpEIIMBaHUS

80 CleruieHHOE HacIe10BaHKE MPU3HAKOB 1 0 0

81 XpOoMOCOMHasi TEOpHS HACIEICTBEHHOCTH 1 0 0

82 I'enerunka nona 1 0 0

83 I'enoTHI KakK 11€JI0CTHAS CHCTEMA 1 0 0

24 I'eneTnyeckuii KOHTPOJIb Pa3BUTUSA 1 0 0
pacTeHui, ®UBOTHBIX U YEIIOBEKA
N3MeHUYnBOCTH MPU3HAKOB. BUibl

85 1 0 0
W3MEHYHNBOCTH

86 MopaudukarmonHas ”3MEHUYNBOCTh 1 0 0
BapuauvoHHbIN psif U BaApUALIMOHHAS
kpuBas. JlabopaTopHas paborta

%7 «ccnenoBanue 3aKkOHOMEPHOCTEN | 0 0.5
MOIU(DUKATTMOHHOW U3MEHUYHUBOCTH. '
[TocTpoenure BapuanOHHOTO psia U
BApUAIMOHHOW KPUBOM»

28 I'eHoTHIIMYECKAS N3MCHUYNBOCTD. 1 0 0
KomOuHaTuBHAsE ©3AMECHYHUBOCTD

&9 MyTannoHHas U3MEHYUBOCTb. 1 0 0

90 3aKOHOMEPHOCTU MYTAI[MOHHOTO MPOIECCa. | 0 0
ONHUIeHETHKA U DIIMTCHOMHUKA

91 I'enernka yeioBeka. 1 0

92 MeTtoapl METUIIMHCKON T'€HETUKH 1 0
3HaueHUE MEIUIIMHCKON I'CHETUKH B

93 [IPENOTBPALIEHUU U JICUEHUH IT€HETUYECKUX 1 0 0

3200J1€BaHUI YEJIOBEKA




94 OCHOBHBIC ITOHITHS CEICKIIHH. 1 0
Metompl CeeKIIMOHHON paOOTHI.

95 JlaboparopHuas pabota «3y4ueHrne MeTOI0B 1 0.5
CEJIeKLIUU PACTECHUN»

96 JloCTHXKEHHS CEeNeKIIMU PACTEHU 1 1 0
JKHBOTHBIX.

97 CoxpaHeHue, U3y4YeHUE U UCTIOIb30BAHUE | 0
TEHETUYECKUX PECYPCOB

08 buorexHonorus kak HayKa U OTpacib | 0
MIPOU3BOJICTBA.

99 OCHOBHbBIE HaIlPaBJICHUSI CHHTETUYECKOU 1 0
Oouonoruu

100 XpOMOCOMHas ¥ T€HHasl MHKEHEPUs 1

101 Menunuackue OMOTEXHOIOT NN 1
[ToBTOpeHue, 06001IeHNE,

102 cucremaTusanus 3Hanuil. KontponbHas 1 0
pabora o pazaeny: «Opranuzm»

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3.5




11 KIIACC

KoanuecTBOo 4acoB

Ne n/m Tema ypoka Beero KoHTpoJsbHbIE IIpakTuyeckue
padoTsI padoTsI

1 OomtonmonHas teopus Y. Jlapsuna 1 0 0

) JBroKyIlre CHIIbl 3BOJIIOIUHA BUIOB 110 Y. 1 0 0
HapBuny

3 Bopb0a 3a cymiecTBoBaHUE, €CTECTBEHHBIN | 0 0
¥ UCKYCCTBEHHBIN 0TOOD

4 DopMUPOBAHHE CUHTETHYECKON TEOPUU | 0 0
SBOJIIOLIUH

5 OTarbl 3BOIOIMOHHOTO MpoIiecca: | 0 0
MUKPO3BOIIOIUS U MaKPOIBOJIIOLIHS

6 [Tonynsitust — aeMeHTapHas €IMHUALIA | 0 0
SBOJIIOLINH

7 3aKOH r€eHeTU4YEeCKOro paBHOBecHs JIK. 1 0 0
Xapnu, B. Baiin6epra.

8 DneMeHTapHbIe (aKTOPBI IBOTIOIUN 1 0 0

9 D¢ ekt ocnoBarens. dpdexr | 0 0
OYTBUIOYHOTO TOPJIBIIIKA

10 Murpauuu. M30040uu nomyJasiui: 1 0 0
reorpaduueckasi, OnoIorndecKas

1 EctecTBenHbIit 0TOOp — HaNpaBISIOINUN 1 0 0
(hakTop IBOJIIOITUN

12 [TonoBoit oT60p 1 0 0




[TpucrocobaeHHOCTh OPraHU3MOB KaK

13 pe3yabTaT MUKPOIBOJIIOLMH. 0
[Tpumeps! npucnocobsieHuit y
OpraHu3MoB: Mop(osiornueckue,

14 ¢dusnonoruueckue, OMOXMMHUIECKHE, 0.5
noBeneHyeckue. Jlaboparopnas pabora '
«[IpucnocobneHust opraHu3MOB U UX
OTHOCHTEJIbHAS 11€JIECO00Pa3HOCT)

Bun, ero kpurepuu u CTpykTypa.

15 JlaGopatopHas paborta «CpaBHEHHE BHI0B 0.5
110 MOP(OJIOTHYIECKOMY KPUTEPUIO»

16 CtpykTypa BUaa 0

17 Bunoobpa3oBanue kak pe3ynbraT 0
MHUKPOIBOJIOLIH

18 CBs13b MUKPO3BOJIIOLUY U SIUIEMHOIOTUU 0

19 MaxpoaBosmtonus. [laneontonornueckue 0
METO/bI U3YUEHUS IBOIIOLUU

20 Buoreorpaduyeckne MeToab! H3y4eHUs 0
9BOJIIOIUH
OMOPHOIOTHYECKUE U CPABHUTEIIBHO-

21 MOP(OJIOTHUECKUE METO Bl U3YUEHUS 0
9BOJIIOIIUH
MonekynspHO-reHeTHYECKHUE,

22 OMOXMMHUYECKHE U MaTEeMAaTHYECKHE 0
METO/IbI U3YUYEHUS IBOTIOIHNN

23 OO611re 3aKOHOMEPHOCTH 3BOJTIOIIH 0

24 AnantuBHas paauainus. HepaBHOMEPHOCTb 0

TCEMIIOB 3BOJIOIINH




HaquLIe THUITIOTE3bI MPOUCXOKACHU A

25
JKU3HU Ha 3emiie

%6 JloHay4dHbIe IPEACTABIEHUS O 3apOKICHUU
KU3HU

7 OCHOBHBIE 3Tallbl HEOPTaHUYECKOU
SBOJTIOIINH

28 ['unoresb! 3apoXkKaAEHUS KUZHU

29 Uctopus 3emiid 1 METOBI €€ U3YUCHUS.

30 HauanbHbie 3TaIsl OpraHn4eckoin
IBOJTIOIINH

31 OBOIIOLUS DYKAPUOT
OCHOBHBIE 3TaIbI 3BOJIIOLUN

1 pactutenbHoro mupa. [Ipaktuueckas
pabora «/3yuenne ocoOeHHOCTEH
CTPOEHUS paCTEHUI pa3HbIX OTAEIOB)

1 OcCHOBHBIE 3TaIlbl 3BOTIOIUH )KUBOTHOTO
Mupa
OBoronus KUBOTHBIX. [IpakTnueckas

34 pabora «3ydeHne ocoOeHHOCTEH
CTPOEHUS IO3BOHOYHBIX KUBOTHBIX)»

35 Pa3BuTue )u3HM Ha 3eMiie 1O 3paM U
nepuogam

16 MaccoBble BBIMUpPaHUSI — SKOJIOTUYECKUE
KPHU3HUCHI MPOLLIOTO

37 CoBpeMEHHBIN IKOJIOTUYECKUI KPU3UC,
€ro 0COOCHHOCTH

18 CoBpeMeHHast cucTeMa OpraHu4eckoro

IIPOLIOTO




OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI

39 1 0 0
OpraHU3MOB
40 AHTpOIIOJIOTHS — HayKa O YEJIOBEKE 1 0 0
A1 Pa3BuTue npeacraBieHuit o 1 0 0
MIPOUCXOXKJACHUN YeTIOBEKa
MecTo yenoBeka B CUCTEME
oprannueckoro mupa. JlaboparopHas
42 pabora «/3yuenne ocoOeHHOCTEH 1 0 0.5
CTPOCHHS CKEJIeTa YeJIOBEeKa, CBSI3aHHBIX C
PSIMOXOKICHUEM)
43 JIBr>KyIIME CUITBI aHTPOIIOTeHE3a 1 0 0
44 CootHorieHre 6MOJIOTHYECKUX U | 0 0
COLIMATILHBIX (PaKTOPOB B aHTPOIIOTCHE3E
45 OCHOBHBIE CTaIMM AHTPOIIOTEHE3a 1 0 0
46 [Taneoreneruka u NajeoreHOMHUKA 1 0 0
47 DBOJIIOLIMS COBPEMEHHOT'O YEJIOBEKA 1 0 0
48 Uenoseueckue pachl. 1 0 0
MexnucuuInanHapHble METO b
49 anTpomnojorud. KontponsHas padorta 1mo 1 1 0
pazneny: «Bua»
50 3apoxaeHUE U pa3BUTHE HKOJIOTUU 1
51 MeToabl 3K0JIOTHH. 1 0
3HaueHNE SKOJOTUIECKIX 3HAHUHN IS
52 1 0 0
yelioBeKa
53 Okonoruyeckue HakTopsl 1 0 0
54 Abuotnyeckue aktopsl. CBET Kak | 0 0

AKOJIOTUYECKHH (paKkTop.




AbGuotnueckue daktopsl. Temmneparypa

55 . 1 0 0
KaK AKOJOTHYECKUN (pakTop.

56 AbuoTtnueckue GpaxkTopsl. BraxkHocTh Kak 1 0 0
9KOJIOTHYECKHA (HaKTop.

57 Cpensl 0OuTaHUs OPraHU3MOB 1 0 0

58 buonorunueckue puTmsl 1 0 0

59 JKuznennbie ¢opMbl OpraHU3MOB 1 0 0

60 Buotnueckue paxkropsl 1 0 0
3HaueHne OMOTHUECKUX B3aNMOIEUCTBUM

61 JUJIS1 CYIIECTBOBAHUSI OPraHU3MOB B CpeEJie 1 0 0
oOuTaHus

2 DKOJIOTUYECKHE XapaKTEPUCTUKU | 0 0
HOMYJISILIUU
OCHOBHBIE TIOKA3aTeJH MOMYJISUH:

63 YUCJIIEHHOCTb, INIOTHOCTb, BO3PACTHAS U 1 0 0
M0JIOBAsi CTPYKTypa
OCHOBHBIE TIOKA3aTEeH MOMYJISALUH:

64 POX1aeMOCTh, TPUPOCT, TEMI POCTA, 1 0 0
CMEPTHOCTh, MUTPAIIUU

65 DKOJOrHYecKas CTPYKTypa MOMYJISIHI 1 0

66 JlnHamuKa nonyJsiiuu U €€ perysuus 1

67 KpuBbie pocta 4McIeHHOCTH MOMYJISLIHH. | 0 0
KpuBble BeKMBaHUS
DKojoruyeckas HUIIA BUAA.

68 JlabGopaTtopHas pabora «IIpucnocobneHus 1 0 0.5
CEMSTH pacTEHUI K PacCeICHHIO

69 Bun xak cucrema nonyssuui 1 0 0




3aKOHOMEPHOCTH MOBEJACHUS U MUTPALINI

70
YKUBOTHBIX

71 Coo011ecTBO OpraHu3MOB — OHOIICHO3

72 DKocHCcTeMa KaK OTKPbITas CHCTEMA

7 KpyroBopoT BeliecTB 1 NOTOK 3HEPTUH B
SKOCHUCTEME

74 OCHOBHBIE TIOKA3aTeNIA SKOCUCTEMBI

75 DKOJIOTN4YeCKUE MUPAMUIbI

76 N3meHeHus cooO0IecTB — CYKIIECCUH

77 [IpupoHbie 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. IKOCUCTEMbI MOPEN U OKEAaHOB

73 [IpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI
TYHJP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTPONOTr€HHbIE SKOCUCTEMBI

80 YpOosKOCHCTEMEI.
3akoHOMEpHOCTH (DOPMUPOBAHUS

81 OCHOBHBIX B3aMMO/JICUCTBUI OPraHU3MOB B
3KOCHUCTEMAX
MexaHu3Mbl BO3JICUCTBUA 3arpsI3HEHU I

%) Pa3HbIX TUIIOB HAa CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, TOMYJIALIMOHHOM U
9KOCUCTEMHOM YPOBHSIX

23 Buocdepa — oOmienanerapHas 000g04Ka
3emiu

84 Yuenne B. U. Bepranckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS

ouocdepsl




KpyroBopots! BemecTs u

86 OMOreOXMMHYECKHE LIUKITBI

%7 3oHanpHOCTH OHochepsl. OCHOBHBIE
OMOMBI CyIIN

88 VYceroitunBocTh 6rochepbl

89 DKOJIOTMYECKUE KPU3UCHI U UX TPUUUHBI

90 Bo3zaeiicTBue yenoBeka Ha Ouochepy

01 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
PaCTUTEIBHBIN U )KUBOTHBIN MUD

92 OxpaHa npupoasl

93 OCHOBHBIE TPUHLIUIIBI YCTOMYHUBOTO
Pa3BUTHSI YEJIOBEUYECTBA U TPUPOJIBI
ParmonanbHOE IPUPOIOTIONB30BAHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO
pazHooOpa3us 3eMiun

95 O6006menue mo Teme «MHUKPOIBOTIONHUS U
€€ pe3yabTaThD)

96 O6006menue 1mo Teme «MaKpOoIBOIIONHS U
€€ pe3yapTaThl»

97 O606menne o Teme «IIpoucxoxaeHue u
pa3BUTHE KU3HU HA 3eMIIe»

08 O606menue o Teme «IIpoucxoxaeHne
YeJI0BeKa — aHTPOIIOTeHE3»

99 O600menue mo Teme «IKOJIOTHs — HayKa O
B3aMMOOTHOUICHHUSIX OPTaHU3MOBY

100 O606m1eHne o Teme «Opranu3Mbl U cpeaa

oduTauus»




101 O06006111eHME 110 TEME «IKOJIOTHUS BUIOB U |
TIOMYJISIIA
O606menne no teme «buocgepa —

102 riobanbHas skocucteMay. KoHTpoabHast 1
pabota no pazzueny: «IKOCUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

buonorus, 10 knace/ Aradonosa 1.b., Cuornazos B.1., O0mectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «JJPODAY»; AKImoHnepHOe 001ECTBO
«M3narensctBo «IIpocBemenue»

buonorus, 11 kmacc/ Aradponosa N.b., Cuornazos B.1., O6mecTBo ¢
OTPaHUYECHHOM OTBETCTBEHHOCTHIO «IPODAY; AKIIMOHEPHOE OOIIIECTBO

«M3parensctBO «IIpocBenienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

buonorus, 10 kmace/ Aradhonosa N.b., Cuormnazos B.1., O6mectBo ¢
OTrpaHUYEHHOU OTBETCTBEHHOCTHIO «/[PODA»; AKIIMOHEpHOE OOLIECTBO
«3marensctBo «lIpocBemienne»

buonorus, 11 knacc/ Aradhonosa 1.b., Cuornazor B.1., O0mectBo ¢
OTPaHUYCHHOM OTBETCTBEHHOCTHIO «IPODAY; AKIIMOHEPHOE OOIIIECTBO
«M3narensctBO «IIpocBemeHue

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU

HUHTEPHET
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