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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (manee - Ouomorus) Ha
ypOBHE cpeaHero oOiiero odpa3oBaHus pa3zpaboTaHa Ha ocHOBe DeaepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojgaBanus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyuenus (10-11
KJIACChI) SIBJISIETCSI OJTHUM M3 KOMIIOHEHTOB IpeIMeTHON obsactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxenusm OI'OC COO npodunbHbie
y4eOHble MpPeaMEeThl, U3ydyaeMble Ha YriayOJIEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM
muddepennpanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
OpHU3BaHbl 00ECHEeYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeqHUM NpodecCHOHaNbHBIM U BhICIIUM 00pa3zoBaHueM. B To ke Bpems
KOKIBIA W3 O3TUX YYEOHBIX TPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE O00pPa30BaTENIbHBIX, BOCIHUTATEIBHBIX W Pa3BUBAIOLIUX
3a/lay, CBSA3AHHBIX C MpodopueHTaneil o0yJaronmxcs M CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIacTh HAy4YyHOTO 3HAHUS, CBS3aHHOIO ¢ OHOJIOTHEH,
MEIUIMHOM, SKOJIOTHUEH, TICUXOJIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOHOMy mnpeamery "buosorus" naér mpeacTtaBieHuE O
HeMu M 3ajadax H3ydeHus yuyeOHoro mpenmera «buonorus» Ha yrayOnéHHOM
ypOBHE, onpeenseT o0s13aTeIbHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHKE, €T0
CTPYKTYpHpOBaHHE TIO pa3jiellaM U TeMaM, paclpeiesieHne Mo Kiaccawm,
PEKOMEH/YeT TMOCJIe0BaTeIbHOCTh U3Y4YeHUs: y4eOHOro marepuana c yd&Tom
MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBsI3€W, JIOTMKH Y4eOHOTO Tpolecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaronmuxcs. B mporpamme 1o  Ouosioruu
peanu3oBaH MPUHIHUI TPEEMCTBEHHOCTH C HM3y4YEHHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Onarojgaps dYeMy IPOCMaTPUBACTCS
HAIPABJICHHOCTh HAa  TMOCJENyIolee pa3BUTHE OHMOJIOTHYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYyYHOI'O MHUPOBO33pPEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEJICTaBICHUA O 3J0pOBOM 00Opasze >KU3HHU, Ha
BOCIIUTAHUE OEPEeKHOTO0 OTHOIIEHUS K OKpyKaromeil mnpuponHoit cpeme. B
nporpaMme o OWOJIOTMM TakXe IOKa3aHbl BO3MOXKHOCTH Y4YEOHOTo mpeaMera
«buonorus» B peamuzauuu TpedoBaHuiik PI'OC COO Kk mIaHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHbIM W MPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOopMUPOBAaHUM OCHOBHBIX BHUIOB Y4YeOHO-TIO3HABATEIbHOW  JEATEIBHOCTH
OoOydarouMxcs MO OCBOCHUIO COJAEpKAHMS OMOIOTHYECKOro oOpa3oBaHHUsS Ha
YPOBHE CPEIHETO 00I11ero 00pa3oBaHus.

VYuebnsbiil npeamer «buonorus» Ha ypoBHE CpeAHEro oOuiero oopa3zoBaHUs
3aBepliaeT OuoJornyeckoe oOpa3oBaHUME B IIKOJE M OPUEHTUPOBAH Ha



pacuiupeHue U yriayOJjeHue 3HaHWM oOydYaromMxcs O KMBOM MPUPOJIe, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OMOJOrMH, 3MOPHOJOTMM M OHOJOTMU Pa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUHU, IBOJIOIIMOHHOTO YUEHHSI U SKOJIOTHH.

N3yuenue yueOHOro mpeamera «buonorus» Ha YrIyOJI€eHHOM YpOBHE
OPUEHTUPOBAHO Ha TMOATOTOBKY OOYyYaIOIIMXCA K MOCIEAYIOMIEMY IOJYy4YEHUIO
OMOJIOTMYEeCKOro  o0Opa3oBaHUsi B By3aX M OpraHM3alusX  CpPEIHEro
npodeccruoHaabHOro oopazoBanusi. OCHOBY €ro coep KaHHsl COCTaBISET CUCTEMa
OMOJOTMYECKUX  3HAHUM, TOJNYYEHHBIX TPU HU3YYEHUU  OO0y4YarOIHUMHCS
COOTBETCTBYIOILIMX CHUCTEMATHUECKHX Pa3feoB OMOJOTHHA HAa YPOBHE OCHOBHOTO
oOmero obpazoBanusi, B 10—11 knaccax 3TH 3HaHUA TONydalOT pa3Butue. Tak,
paclmiMpeHbl U yriayOsjeHbl OHMOJOTMYECKHME 3HAHUS O PACTEHUAX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHM3Me€ 4YeJloBeKa, OONIMX 3aKOHOMEPHOCTSX >KU3HH,
JIOTIOJTHUTENIBHO BKIIFOUEHbI OMOJIOTUYECKHUE CBEACHUS PUKIIAIHOTO U TIOMCKOBOTO
XapakTepa, KOTOPble MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI ISl TOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYCHHBIMU OOYUYaIOIIUMHUCS TPU H3YUCHHUH
bu3uKH, XUMHH, reorpaduyu U MaTeMaTUKH.

CtpykTypa mnporpammbl o ydyeOHOMy mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M 9SBOJIOIMOHHBIA TMOAXOABl K H3YyYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTePHBIE JIJIS KUBBIX
CUCTEM Pa3HOTO YPOBHsI OpraHU3allMH, SBOJIIOIIMA OPTaHUYECKOTO MUpa Ha 3emIie,
COXpaHeHHUs OMOJOTUYECKOro pa3zHooOpasus 1utanetel. Tak, B 10 kmacce
U3YYarOTCSl OCHOBBI MOJIEKYJISIPHOW U KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH |
OMONOTUN PAa3BUTHUSA, TEHETHUKU U CEJICKI[MH, OMOTEXHOJOTUU M CHUHTETHYECKOU
OMOJIOTHH, AKTYaJUu3HPYIOTCS 3HAHUA OOYYaroIIUXCsl IO OOTaHUKE, 300JIOTHH,
aHatomuu, (Qusnonorun uejoBeka. B 11 kmacce wu3ydaroTcs 3BOJIOLNKMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYyeOubiii  mpeamer  «buonorus»  mpu3BaH  00ECNEYUTh  OCBOCHHE
o0yJarouMucs: ONOJIOTUYECKUX TEOPUH M 3aKOHOB, UAEH, IPUHIIUIIOB U IPaBUJI,
JIEXKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTO00Opa3WH M OCOOCHHOCTSX KIIETKH, OpTaHW3Ma, TOIMYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JTOCTHXKEHUSIX, COBPEMEHHBIX
UCCJIEOBAaHUAX B OMOJIOTUH, MIPUKIIAIHBIX ACHEKTaX OMOJOTMYECKUX 3HAHUU. JlJis
pa3BUTUS M TOJACpPXKAHUS HHTepeca OOydaromuxcsi K OHOJOTHMH Hapsay co
3HAYUTENBHBIM OOBEMOM TEOPETUYECKOTO MaTepuasga B COAEPKaHUU MPOrPaMMBbI
1o OMOJIOTUH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEW CTAHOBJICHUS M PA3BUTHS
TOM WM WUHOW 00JacTu OWOJNOTHMH, BKJIAJOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PEIIEHUE BaKHEHUIIUX OMOJIOrMYECKUX U SKOJIOTHYECKUX TIPOOIIEM.



Lenp n3yuenus: yueOHoro npeamera «buonorus» Ha yriryOJI€HHOM YpOBHE —
OBJIaJICHHE  OOy4YalIIUMHUCS  3HAHUSIMU O  CTPYKTYpHO-(DYHKIIMOHAJIBHON
OpraHu3alllyd >KUBBIX CHCTEM pa3HOrO paHra M HOPUOOPETEeHHE YMEHMIt
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONpEeNEHHONW 00nacTu
npodeccuOHaIbHON JeATEeIbHOCTH, CBA3AHHOM € OWOJIOTHEH, WM K BBIOOPY
y4eOHOro 3aBeICHUS JIsl TPOJIOKEHUST OMOJIOTMYECKOTO 00pa30BaHMUs.

Joctwxenue 1enu wu3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yriayOn€éHHOM YpOBHE 00€CIIeYMBAETCS PEIICHUEM CIIETYIOIINX 3a/1au:

OCBOCHHE O0YYarOIIMMUCS CUCTEMbl OMOJOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHLEMIUIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBWJIaX, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUpa; O
CTPOEHUHU, MHOrooOpa3uh U OCOOEHHOCTSX OMOJOTMYECKUX CHCTeM (KIJIETKa,
OpraHu3M, MOMYJISIIHUs, BUI, OMOreoreHos3, ouochepa); o BbIIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAaHUSX B OMOJIOTHH;

O3HAKOMJICHHME OOYy4YaloIIMXCSd C METOJAAMH TO3HAHHUS >KUBOW MPUPOIBI:
UCCJIEIOBATEILCKUMH  METOAaMU  OMOJOTMYECKUX HayK (MOJIGKYJSpHOM W
KJIETOYHON OHOJOTHMH, HSMOPHUOJIOTMUM W OHOJIOTUM PA3BUTHS, TEHETUKH W
CEeJNIeKI[MU, OWOTEXHOJIOTMM M CHUHTETHYECKOW OHOJIOrMH, TMaJIeOHTOJIOTUH,
HKOJIOTMHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJACHUS  OUOJOTHYECKUX
UcclieloBaHUd B JabopaTopuu W B 1pupoje (HaOmojaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHHe OOYYarOIIMMHCS  YMEHHUSIMHU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U HCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMALIUIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIMATbHO-)KOHOMHUYECKHMMU M  IKOJIOTHYECKUMHU
npoOsieMaMu 4YeJIOBEUeCTBA; OIEHWBATH IOCIEICTBUS CBOEH ACSTENBHOCTH TIO
OTHONIICHUIO K OKPY’Kalolle NPUPOJHONU cpele, COOCTBEHHOMY 3J0POBBIO H
3MI0POBBIO  OKPYJ)KAIOIIUX  JIIOJIeH; OOOCHOBBIBaTH M  COOJIFOAATH  MEPHI
npoGUIaKTHKU WHPEKIMOHHBIX 3a0071€BaHUM, MpaBWia MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTA COOCTBEHHOW KU3HEIEATEILHOCTH B YpPE3BhIUAMHBIX
CUTyallusiX T[PUPOAHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepH30BaThb
COBPEMEHHBIC HAyYHbBIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BuTHE y 00yYaIOIUXCAd UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B IPOLECCE 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMHU M COBPEMEHHBIMHU
UCCJIEOBAaHUAMU B OWOJIOTUM, PEHIAEMbIMU €10 MpoOJieMaMu, METOJ0JIOTHUEH
OMOIOrMYECKOTO UCCJIEI0BaHNUA, POBEACHUS AKCHEPUMEHTATbHBIX
UCCJIEIOBAaHUM, pelIeHUsT OMOJIOTUYECKHUX 3a7a4, MOJICTUPOBaHUS OMOIOTUYECKHUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTaHUE Y 00YyYarONIMXcsl ICHHOCTHOTO OTHOIICHUS K KUBOW MPUPOJIC B
IIEJIOM M K OTICIBHBIM €€ 00bEeKTaM U SBICHUAM; (OPMUPOBAHUE IKOIOTHICCKOM,
TCHETHYECKOW TPaMOTHOCTH, OOIICH KyJbTyphl TIOBEACHHS B TIPHUPOJC;
WHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

NpHOOpEeTeHHEe  OOYYAIOMMMHUCS  KOMIETEHTHOCTH B pallMOHAIBHOM
IPUPOJIOTIONIH30BAHUM (COOJIO/ICHUE TPaBUJ TMOBEACHUS B MPUPOJAE, OXPaHBI
BUJIOB, SKOCHUCTEM, OMOC(hephl), COXpAaHEHUU COOCTBEHHOTO 3/I0POBBSI U 370POBbS
OKpYXKaromux Jrojed  (coOmomeHuss wMep npouiakTUku — 3a00JieBaHUM,
oOecrieueHue OC30MACHOCTH JKU3HENEATCILHOCTH B YPE3BBIYANHBIX CHUTYAIHSIX
NPUPOJHOTO W  TEXHOTEHHOTO XapakKTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJIOTUYCCKUX 3HAHWW U YMEHUH B TIOBCEIHCBHOM JKU3HM;

CO3/IaHME€  YCIOBHHA  JJII  OCO3HAaHHOTO  BBIOOpa  OOYYaIOIIMMHUCS
VHIUBHUAYaTbHOU oOpazoBaTeIbpHON TPACKTOpUHU, CIIOCOOCTBYIOIIEH
MOCTIeAYIONeMyY MPOPECCHOHAIEHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIVUBUAYAJTbHBIMU HHTEPECAMH M MIOTPEOHOCTIMHU PETHOHA.

OO61iee 4MCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTMHU Ha yriayOJeHHOM
YPOBHE cpeliHero oduiero oopaszoBanus, coctariser 204 vaca: B 10 kimacce — 102
yaca (3 gaca B Hezeno), B 11 kiacce — 102 gaca (3 yaca B Helelo).

Ot60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYy4EHHs] OHOJIOTHUU
OCYUIIECTBIISIETCSI ¢ YYETOM CHEHU(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTU Ha
OPOJOJIKEHUE OMOJIOTrMYEeCKOro Oo0pa3oBaHUs B  OpPraHU3alUSIX CPEIHETO
npodecCuOHaTBLHOTO U BBICIIET0 00pa30BaHUS.

O0s13aTenbHBIM YCIIOBUEM MTPU 00YUYEHUH OMOJIOTHUN Ha YIITyOJIEHHOM ypOBHE
ABIIIETCS TIPOBEJECHUE Ta0OpaTOPHBIX M MpaKTHUUecKuX pabor. Taxke yuactue
00y4Yaromuxcs B BBINOJHEHUU MPOCKTHBIX M yU4eOHO-HCCIET0BATEILCKUX padoT,
TEMaTUKa KOTOPBIX  OINpEAENAeTCS YYUTEIeM Ha OCHOBE  HMMEIOIIUXCS
MaTePHAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHUH.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Conepxxanue mporpaMmbl, BBIACIEHHOE KYpPCUBOM, HE BXOIHUT B MPOBEPKY
rocyapcTBeHHoi utorooit arrectanuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHasi OMOJOTHUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUS
Ouonornu.  buonornueckue  HaykM W U3ydyaeMble ~HUMHU  IPOOJIEMBI.
DyHIaMEHTalbHbIC, NPUKIAIHBIE W TOUCKOBBIE HAYYHBIE HWCCICAOBAaHUS B
OuoJioruy.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. I[lpodeccun, cBs3zaHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHH B
MPAKTUYECKON JIESATEIbHOCTH YEJIIOBEKAa: MEAUIMHE, CEJIbCKOM XO3SMCTBE,
MPOMBIIIEHHOCTH, OXPaHE MPUPO/IBI.

JdemoHcTpanumn

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

Tabmuubr u cxembl: «CBsI3b OMOJOTUM C JIPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTEMBbI U UX U3yUYeHHE

XKupble cuctemMbl Kak mpeaMer u3ydeHus Ouosioruu. CBOMCTBA >KUBBIX
CUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCT,
CIOKHOCTb M YHOPSAOYEHHOCTh CTPYKTYpbI, OTKPBITOCTb, CaMOOPraHHU3aLHUs,
CaMOBOCIIPOM3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJIEKYJISIDHBIM, KIIETOYHBIM,
TKAHEBBIH, OpTraHU3MEHHBIM, MOIYJISIHHOHHO-BUIOBOM, SKOCHUCTEMHBIN
(OuoreornieHoTHYeCKUi), Omocdeprsiid. I[Ipormeccrl, NpPOUCXOMSIIME B JKHBBIX
cuctemax. OCHOBHbIE TpH3HAKH >KWMBOTrO. JKHW3HB Kak ¢opMa CyIIeCTBOBAHMS
Marepuu. Hayku, n3ydaromue »KMBble CUCTEMBI Ha Pa3HBIX YPOBHSIX OpraHU3alNH.

N3yuenue xuBbIX cucteM. MeToasl Ouonmornyeckod Hayku. HaGmropenwue,
U3MEPEHHE, IKCIIEPUMEHT, CUCTEMaTh3anus, Mmetaananus. [lonstue o 3aBucumoin u
He3aBUCUMOW mnepeMeHHoM. IlmanupoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesast runores3a. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormuecknx mgaHHBIX. OIEHKAa JOCTOBEPHOCTH TOMYyYECHHBIX
pe3ynbTaToB. [IprumHBI uWCKaxeHHs pe3yJbTaTOB »JKcrepumeHTta. l[loHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuubr u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HU», «buonornueckue
cucrteMbl», «CBOWCTBAa JKUBOM MATepun», «YPOBHU OpPraHU3aLHUM KUBOU
npuponb», «CTpoeHne KUBOTHOM KIETKW», «TkaHM KHBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMa», «buoreonenos», «buochepar», «Metoasl
U3YYEHUS JKUBOU IPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  OOOpydOBaHME  JJIsI  TPOBEACHUS
HAOJIIOICHU, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3aUYHBIX METOHNOB MpPH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKu

Knerka — cTpykTypHO-QyHKIHMOHaNbHA eAUHHUIA XKuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE NOJIOKEHHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

Mertonbl  MOJIEKYJSIpHOW W KJIETOYHOM  OWOJIOTMH:  MHKPOCKOMMUS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHunasILHOe
HeHTpUPyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @uxcupo8anHulx
K1emok. DNeKTpoHHas MUkpockonusi. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuu

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

Tabnuupr u cxembl: «CBETOBOM MHUKPOCKOID), «IEKTPOHHBIM MUKPOCKOI»,
«HMcTopust pa3BUTHS METOAOB MUKPOCKOITUI».

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIPENapaThl PacTUTEIbHbIX,
KUBOTHBIX M OaKTEpUATbHBIX KIIETOK.

IIpakTuyeckass paodora «l3ydeHue MeETOAOB KJIECTOYHOM OHMOJIOTUH
(xpomatorpadus, snektpodopes, audpdhepeHIHAIPHOS LEHTPUPYTUPOBAHHE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaAaMHUKPOIJIEMEHTHI.
Boma m e€ pomp Kak pacTBOpPUTENA, pEareHTa, y4acTHE B CTPYKTYpPUPOBAaHMHU
KJIETKH, TEIUIOPEryJAlMH. MUHEpaTbHbIE BEIIECTBA KIETKH, UX OHOJOrMyecKas
poJib. Posib KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMHUHOKHUCTIOTHBIN cocTaB 0enkoB. CTpyKTypsl 0eTKoBOM MoisieKkysbl. [lepBuanas
CTpyKTypa Oenka, MentuaHas CBsA3b. BTopuyHas, TpeTUYHAs, YETBEPTHYHAS
cTpyktypbl. Jlenarypauusi. CpoiictBa OenkoB. Krnaccudukauuss  OeskoB.
buonornueckue Qynkuuu 06enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapuibl, OJUTOcaxapuibl U IOJUCAXapUIbl.
O6mmii 1IaH CTpOoeHHs W (PUBHKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonoruyeckue GpyHKIMH YIIEBOIOB.

Jlununel. ['mapopunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus nunuaos.
Tpurnunepunsl, Qoconunuasl, BOCKU, cTepounbl. buonormyeckue GyHKIMU
aunuaoB. O6mMe cBoiicTBa OMOJIOTHYECKUX MEMOpPaH — TEKYUYECTh, CHOCOOHOCTD K
CaM03aMbIKaHHUIO, MOTYNPOHUIAEMOCTb.

Hyxnennossie kucinotel. [JHK u PHK. CrpoeHue HYKIEMHOBBIX KHUCIOT.
Hyxneorunsl. Ilpunuun kommiementapHocTu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cnimpanbs. Mecrtonaxoxaenue u ouonornyeckue pynkiuu JJHK.
Bune PHK. ®yukuuu PHK B kiietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsisu B moisiekyjae ATO.
buonornueckue pynkiuu ATD. BoccTtaHOBIECHHBIE MEPEHOCUUKHU, UX (PYHKIIHH B
kietke. Jpyeue nyxkneosuompugpocgpamer (HTD). Cexsenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKuU.

CtpykTypHas Ouoisiorusi: OMoxumMmudeckue U Onodu3nvecKkue MCcie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOW CTPYKTYypbl Ouomoiiekyll. Mooeruposanue
CmMpyKmypuvl U QYHKYuLl 6UOMONEKYN U UX KOMNHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HeNPUPOOHBIX AHATLO208.

JdeMoHCcTpamuu

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

Huarpammel:  «PacnpeneneHue XMMHUYECKHX JJIIEMEHTOB B  HEXUBOU
npupoje», «PacnpeaeneHne XMuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEY.

Tabmuubr u cxemsl: «llepuoandeckass TaOiauIla XUMHUYECKHUX DIIEMEHTOBY,
«CtpoeHue MOJEKyJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyTbl  Oenka», «CTpyKTypbl O€lKoBOM MOJEKynbD», «CTpOeHHEe MOJEKY
yIieBoJoB», «CTpoeHue MOJeKyad JunuaoB», «HyKIE€HHOBBIE KHUCIOTHIY,
«Ctpoenue monexyiasl ATD».

O6opynoBaHue: XuMU4ecKas 1Mocyaa u 000py10BaHuUE.

JlabopaTopHas padora «OOHapyKeHHE OCIIKOB C TIOMOIIBIO KaueCTBEHHBIX
peaKui».

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

Tema 5. CTpoeHue 1 yHKINH KIETKH

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



Crtpoenue npokapuoTuyeckout kiaetku. Kiaertounas cteHka OakTepuil v apxen.
Oco0OE€HHOCTH CTpPOEHUSA TeTepoTPOPHON U aBTOTPO(PHON MPOKAPUOTHUECKHUX
KJIETOK. MecCTO U poJib MPOKapHoOT B OMOLIEHO3aX.

Crtpoenue u (GyHKIMOHUPOBaHUE YKapHUOTUYECKON KJIETKH.
[Inazmaruyeckas wmemOpana (ruazmanemma). CTpyKTypa —IIia3MaTHUYECKOM
MeMOpanbl. TpaHCIIOPT BEHIECTB uYepe3 IUIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(muddysus, obneruénnas auddysus), akTUBHBIA (TEPBUYHBIA M BTOPUYHBIN
akTUBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. PabGora Hatpuii-
KaJMeBOTO Hacoca. DHAOLMTO3: MUHOLUTO3, (aronutos. Dk3ouutos3. Kierounas
creHka. CTpykTypa v QyHKIHMH KIETOYHOM CTEHKH pacTeHUi, rpuboB.

[utomnazma. [uto3omns. Llutockenet. JIBrxenue murorasmMbel. OpraHouibl
kjIeTkd. OaHOMEeMOpaHHbIE OpPraHOMIBI KIETKH: DHJIOIUIa3MaTUYecKas CeTh
(OIIC), anmapat T'onbaxu, JU30COMBI, UX CTpOeHHE W (QyHKUMHU. B3zaumocBs3b
OJIHOMEMOpaHHBIX OPraHouAO0B KieTkH. CTpoeHHE TpaHyJISIPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHrte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuit  (arpaHyisipHbI)  3HAOIJIA3MATHUYECKHM
petukynyM. CekpetopHas pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame ['onvoocu. Copmupoexa 6enkos 6 annapame I onvdocu. TpaHcmopt
BEILECTB B KJIeTKe. Bakyonu pacTutenbHbIX KieTok. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABl  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL.
IIpoucxoocoenue mumoxonoputi u niacmud. Cumouocenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHIpUN | Iactui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  JYKAPHUOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIIACTHI BBICIIUX PACTCHUM.

Hemem6pannsie opranonasl kietku CtpoeHue u QPyHKIUH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. PuGocompr. IIpomesicymounvie Qunramenmai.
MukpodunameHTsl. AkmuHogvle Mukpoguiamenmol. MBbIIIEUHbIE  KIIETKU.
AKmuno8ble KOMNOHEeHMbl HeMblileuHblX Kiemok. Mukpotpybouku. KineTouHslit
neHtp. CrTpoeHue U JABIKEHHE JKIYTHKOB U pecHHYeK. MUKpoTpyOouku
muTormasMel.  Llentpuons. benku, accoyuuposanHvle ¢ Muxpoguiamenmamu u
muxpompyoouxamu. Momopnsie benxu.

Anpo. O6osouka sapa, XpOMATHH, KapHOIUIa3Ma, SIPBIILIKH, UX CTPOCHHUE U
bynkiuu. SAnepupii  O0enkoBbI MaTpuKce. IIpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTEp(azHOM siape. Iyxpomamur u 2cemepoxpomamur. beaxn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06onouku 6 mumose. Aoephbiil
MPancnopm.

Kiterounble BkntoueHus. CpaBHUTENbHAsA XAPAKTEPUCTUKA KIETOK 3yKapUOT
(pacTUTENbHOM, )KUBOTHOU, FPUOHON).

JdemoHcTpanumn



IHoptpersr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuubr u cxembl: «CTpoeHHE SYKapUOTHUECKOU KIETKN», «CTpoeHue
KUBOTHOW  KIeTKW», «CTpOoeHHE  pacTUTENbHOW  KIEeTKu», «CTpocHHE
MUTOXOHAPUWY, «Sapo», «CTpoeHNE MPOKAPUOTHISCKON KIICTKN.

OO6opynoBaHue: CBETOBOW MHMKPOCKOII, MHKPOIIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepraIbHBIX KIETOK.

JlaGoparopnass padora «/3yueHue CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB).

IIpakTnuyeckas padora «/3ydyeHne cBOWCTB KIETOYHOU MEMOpAHBI.

JlaGopaTtopnas padora «lccnenoBaHue Iuia3mMoii3a M Jeruia3Mosinza B
PaCTUTEIIBHBIX KICTKAX).

IpakTnueckass  padora  «l3ydyeHwe  JOBWKEHUS  IMTOIJIA3MBI B
PaCTUTEIIBHBIX KICTKAX).

Tema 6. O0MeH BelleCTB M NpeBpallleHNe JHEPTUH B KJIETKe

ACCUMMIIALINAS ¥ TUCCUMIISAIIMS — JIBE CTOPOHBI MeTaboyim3Ma. Tumnsl ooMeHa
BEIICCTB: aBTOTPO(HBIM M TeTEpOTPO(dHBIA. YYacTHE KHCIIOpoJa B OOMEHHBIX
mpolieccax. OJHepreTudeckoe olecreueHne KieTku: TmpeBpamienue ATD B
OoOMEHHBIX TIporeccax. DepMEHTATUBHBIH XapakTep pPEaKIUid KJICTOYHOTO
metabonuzma. DepMeHTBhl, WX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUI.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHMYECKUX KaTaiu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPBI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKHX BeEIIECTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y oaxmepuii. Ceemocodbuparowue
nUSMEeHmMbl U NUSMEeHMbl PeaKyuonHo2o yenmpa. Poib XJI0pomiiacToB B Mpolecce
dboTocunTe3a. CreToBas u TemHoBas (asbl. Pomoovixanue, Cs., Ca- u CAM-munot
gomocunmesa. IIponykTuBHOCTh (DOTOCHMHTE3a. BiusHue pa3nnyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHUEe HOTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUuUIUpPYyOmUe OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCHHTE3A.

AHaspoOHbie opranm3mbl. Buasl Opoxenus. I[IpoaykTel OpokeHUsS U UX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIe OpraHu3MBl. Orarbl SHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIICHUE TITFOKO3HI.

buonornueckoe okucieHue, UK KIETOYHOE JAbIXaHUE. POiab MUTOXOHAPUH B
mporieccax omonorndeckoro okuciaeHus. [{uknudyeckue peaknuu. OKHCIUTEIHLHOE
dbochoprmpoBanue. Hepeus membpanno2o epaouenma npomonos. Cunmes



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

JdemoHcTpanumn

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

Tabmuupl u cxeMbl: «DoTocuHTE3», «IHEpPreTUUecKuii ooMen», «buocunres
oenkay, «CtpoeHue hepMeHTa», « XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyJOBaHUE AJII MPUTOTOBJIECHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHass pabora «l3ydyeHue  KATAIMTUYECKON  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPEe aMIIIa3bl WM KaTalasbl)y.

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

JlabopaTtopHass paGora «CpaBHeHHE TIporiecCOB  (OTOCHMHTE3a H
XEMOCHHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHE ITPOIIECCOB OPOIKEHUS U IBIXAHUS.

Tema 7. HacneacreenHass uHGOPMALUS M peajM3alusa eé B KJIeTKe

Peakiiuu mMarpuuHoro cuHrtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnencTBeHHor uHdopmaiuu. ['eHeTrnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmartpuulbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMHU: KOMIUIEMEHTAPHOCTb, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancnsanusa u e€ stanbl. Yuactue TpancnopTtHbeix PHK B 6mocunTe3e Oenka.
VYcnoBust Ouocuuteza Oenka. KomgupoBanue amuuHokucinor. Ponb pubGocom B
O6uocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
IPOKAapUOT M 3YKapuoT. Peryisiusi akTUBHOCTH I'€HOB Yy Ipokapuor. ['mmoresa
onepona (®. XKako0, XK. Mano). MoaekynsapHvle mexanuzmvl SKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomsl eeHos. Perymsamus oOMeHHBIX
MPOLIECCOB B KieTKe. KieTouHnslil roMeocTas.

Bupycel — HekneTounble (OpMBI )KH3HU B 00JIUraTHBIC Tapa3uThl. CTpoeHHEe
NIPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbIll YUKL
JIHK-cooeporcawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamnas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanus denoBeka, kuBoTHBIX, pactenuit. CIINJ[, COVID-
19, counanbHble U MEIULIIMHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayusi u ananusz b6orvuux maccusos («bigdatar)
CMPYKMYPHLIX OUON02UYECKUX 0anHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemole hynxkyuu 6eaxkos. Cnocobvt 00cmaesKu 1eKkapcma.



JdemoHcTpanumn

IToptpersr: H. K. Konbuos, /. M. IBanOBCKHIA.

Tabnuubl u cxemsl: «buocunTtes Oenkay, «['eHeTnueckuii koa», «Bupycbm,
«bakrepuodarm».

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCay.

Tema 8. ’KusHeHHbIN HUKJI KICTKU

Knerounslii nuki, ero mnepuoabl M peryisuua. Wurtepdaza u  MuTos.
Oco0eHHOCTH TpolIeccOoB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  I[lpecuHteTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
NOCTCUHTETUYECKUH (TPEMUTOTHUUECKHIT) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JAHK — pemumkanuda. Ilpunnuner perumkannu JTHK:
KOMIUIEMEHTapHOCTb,  MOJYKOHCEPBATUBHBIM  CUHTE3, AHTUIAPAIIIENbHOCTD.
Mexanusm permmkanuu JITHK. Xpomocomel. Ctpoenue xpomocom. Tenomepsl u

TeroMepaza. XpPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUTUIOMJHBIA U
rariouaHbld  HaOOpbl  XpoMocoM. ['omonoruunbie  Xpomocombl. [losmoBbie
XPOMOCOMBI.

lenenue xnetkn — wMuTo3. CraguM MWTO3a W TPOUCXOIAIIME B HUX

npoiecchl. Tunbl muTo3a. KaprnoknHe3 u nutokuHe3. buonornueckoe 3HauYCHHE
MUTO3A.

Perynsuus muToTHYeCKOro IuKiIa KieTkH. [Iporpammupyemasi KieTodHas
rubesnp — arnomnTo3s.

Krnerounoe sapo, XpoMocombl, (PYHKIIMOHaJdbHAasi TeHOMHKA. Mexanusmuol
npoaugepayuu, ougghepenyuposku, cmapenus u euberu kiemox. «l{ugposas
Ki1emKay» — Ououngopmamuieckue mMooeau QyHKYUOHUPOBAHUS KIIeMKU.

JdeMoHCcTpanuu

Tabmuiel 1 cxembl: <«OKW3HEHHBIM ITMKI KIETKH», «MwuTto3», «CtpoeHue
xpomocomy, «Permkanus JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOIN, MUKpPOTpenapaThl: «MHUTO3 B KJIETKaX
KOpEIIKa JTyKay.

JlaGopaTopHas padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MUKpOIIpEnapaTax.

JlaGopaTopHas padora «Habmonenre MuTo3a B KJIETKaX KOHYMKA KOpPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoeHue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHHAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTpOEHUS W JKU3HEACSITEIIBHOCTH  OJIHOKJIETOYHBIX
opranu3mMoB. bakrepun, apxew, OJHOKJIETOYHbIE TpUOBI, OJHOKIETOYHBIC
BOJOPOCIH, Apyrue npotuctsl. KoloHWanbHbIe OpraHu3MBbl.



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

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: o0Opa3oBaTesibHasd,
MOKPOBHAsI, MPOBOJsIIAS, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTPOCHWUS,
(YHKIUN U pacmonoKeHUs TKaHEeW B opraHax pacTeHHil.

TkaHu XKUBOTHBIX U YEJOBEKA. THIbI KMBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCIMHUTEIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUH WU
pacmoJIOAKEHHS TKAaHEW B OpraHax >KUBOTHBIX U YEJIOBEKA.

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

Omnopa Ttena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbli M BHYTpeHHUH ckeneT. CTpoeHue u
THUIIBI COETMHEHUS KOCTEH.

JIBrokeHrue  OpraHu3MoB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPTraHU3MOB:
aME0ouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBMI)KEHHE MHOTOKIJIETOYHBIX PACTECHHI:
TPONMU3MBI M HACTUHU. JIBM)KEHHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKa:
MbIlIeuHas cucrema. Pednekc. CkeeTHbIe MBIIIIIBI M UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIONO Tra3a |
MUHEPAIbHBIX BEIIECTB pacTeHusMU. [Iutanue xuBOTHBIX. BHyTpunosnoctHoe u
BHYTPUKIIETOYHOE muIIeBapeHre. [IuTaHue MO3BOHOYHBIX >XKMUBOTHBIX. OTIENbI
NUIIEBAapUTEIbHOrO Tpakra. [IumeBapurensHbie xene3wl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuil. JIpixanue >kxuBoTHBIX. Juddy3us
ra3oB yepe3 MOBEPXHOCTh KIIETKU. KoxkHOoe npixaHue. [[pixaTenpHasi NOBEPXHOCTb.
XKabepnoe u nérounoe apixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKMX [O3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YejnoBeKa. MeXaHW3M BEHTWISALMHU JIETKUX Y NTULl U
MiIeKonuTaronmx. Perynsamus neixanus. JprxarenbHbie 00BEMBI.

TpaHcnopT BELIECTB Yy OpPraHu3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
TpaHcnopT BemecTB y KUBOTHbIX. KpoBeHOCHas cucreMa W €€ OpraHsbl.
KpoBenocHasi cucteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYyABbl M KpoBb. Kpyrum KpoBooOpaimieHus. IBOJTIOMHUOHHBIC
YCJIOKHEHHSI CTPOCHHUSI KPOBEHOCHOM CHCTEMBI MMO3BOHOUYHBIX *KUBOTHBIX. PaboTa
CepAua u €€ peryssauus.

Beinenenne y opranusmoB. Beigenenue y pactenuid. Beigenenue y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbl BblaeiaeHUsA. DuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI PaOOThI OPraHOB BbIJICICHUS.
CBs3b NIOJIOCTH TEJIAa C KPOBEHOCHOW W BBIAEIUTEIBHON cUcTEMaMu. Boienenue y



MO3BOHOYHBIX JKUBOTHBIX M ueioBeka. [louku. CtpoeHue m (pyHKIMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYM Yy YEJIOBEKA.

3amuTa y OpraHu3MoOB. 3alllTa Y OJHOKJIETOYHBIX OpraHu3sMoB. Cropbl
OakTepuii W UUCTHl MPOCTEUIIMX. 3alUTa y MHOTOKJIETOYHBIX PACTEHHI.
Kyrtukyna. Cpeactsa macCUBHON M XMMUYECKOW 3auThl. DUTOHIIUBIL.

3amMTa y MHOTOKIETOYHBIX MBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammurTa opraHu3ma ot OosnesHeil. IMMyHHasi cuctema denoBeka. KieTouHb U
IYMOPaJIbHBIH UMMYHHUTET. BpoXn€HHbIH M NpuoOpeTEéHHBIN creunduueckuii
UMMYyHHUTET. Teopusi KiIoHalnbHO-cesnieKTUBHOro ummynutera (I1. Dpaux, ®. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHU3MOB. Poiib BpOXAEHHOTO
UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JIeBaHUM.

Pazgpaxkxumocte ¥ perymsiuuss |y  OpranusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. Pa3zgpakumMocTe u  peryismus y
pacteHuil. PocToBbI€ BellleCTBA U X 3HAUYCHHE.

HepBhast cucrema u pediexropHas peryisiuus y S>KUBOTHbIX. HepBHas
cUCTEMA M €€ OTIENbl. DBOJIOIHOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CHUCTEMBI
y JKUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezycnoBHble U ycIoBHBIE pedIeKChl.

['ymopanbHas peryisnus U SHAOKPUHHAS CHUCTEMa JKUBOTHBIX U YEJIOBEKA.
JKene3pl DHOOKPUHHOM CHUCTEMBl M HMX TOPMOHBI. JleHCTBHE TOPMOHOB.
B3auMocBsi3p HEpBHOW U DSHIOKPUHHOW cucTteM. [umortanamo-runodusapHas
cucTema.

JdeMoHCcTpamuu

[Toptper: U. I1. I1aios.

Tabmuubr u cxembl: «OIHOKIETOUHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bojopociiny, «baktepun», «lIpocrteitimue», «OpraHbl IIBETKOBBIX PAaCTCHUIY,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBbie cuctemb», «CTpoeHHE CTEOIN»,
«CTpoeHue JIMCTOBOM IUIACTUHKWY, «TKaHW JKUBOTHBIX», «CKEIET YelIOBEKay,
«ITumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CUCTEMaA, «HepBHas CHUCTEMA, «Koxay, «Mpl1euHas CHUCTEMA,
«BpigenurenbHas cUCTEMa», «DHJIOKpPUHHAs cucrtema», «CTpOeHHE MBIIIIBY,
«MmmyHuTeTY,  «KUIIEUHOMOIOCTHBIEY, «Cxema  muTaHUS ~ PaCTCHHIN,

«KpoBeHOCHbIE CHCTEMBbl TO3BOHOYHBIX JKHUBOTHBIX», «CTpOoeHHE THUIPHDY,
«Ctpoenue mia"napumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepBs», «HepBHas
cuctema peio», «HepBHas cucrema srymkw», «HepBHas — cuctema
npecMmbikarommxcs», «HepBHas  cucrema  mTurny, «HepBHas — cuctema
MIekonuTaromux», «HepBHas cucrema uenosekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHMKpPOIpPENapaTbl OJIHOKIETOYHBIX
OpraHMW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HAaCEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUIAPbl KOMHATHBIX pAacTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHENOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIMH OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opynoBaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIIHOTO MUTAHUS PACTEHUM,
pacuierieHus KpaxMaia u 0elIKoB Mo IeUCTBUEM (PEepMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB MO0 M3MEPEHUIO KUZHEHHOW EMKOCTH JIETKHX, MEXaHU3Ma
JIBIXaTENbHBIX JBWKEHUM, MOJIESTH TOJIOBHOT'O MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTeHUID.

JlaGopaTropHasi pabora «3yueHue TKaHEeH KUBOTHBIX Y.

JlaGoparopHasi padora «3ydueHue OpraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazmHoKeHHe U Pa3BUTHE OPTaHU3MOB

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

[TonoBoe paszmuHoxxkeHue. I[lonoBbie KIeTKH, Wik rameTsl. Meio3. Craauu
Mmeiosa. [loBegenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cMbICI
Mel03a M TO0JIOBOro mpolecca. Melo3 M ero MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y kUBOTHbBIX. [10J0BbIE JKeE3Hbl.
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KIeTOK. Criepmarorenes u oorene3. CtpoeHue
MOJIOBBIX KIIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HBIX NPOOIeM IMOPUOLOSUMN.
Konyenyusi mopgoecenos u modenu mopgoeeneza. Cramguum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupogannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JUCTKH
(racTpyJisiiusi). 3akiiaJka OpraHOB U TKaHEW U3 3apOJIbIIIEBbIX JIUCTKOB. B3anmHoe
BIUSIHME 4YacTeil pa3BUBAIOIIETOCA 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka TUIaHA CTPOCHMS KUBOTHOTO Kak pe3yibTaT HUEpapXUUECKUX
B3aMIMOJICHCTBUII TEHOB. BimsHMe Ha SMOpPHOHANBLHOE PA3BUTHE PA3IAYHBIX
(aKTOPOB OKPY’KAIOIICH CPEIIbI.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbubld mepuon. Ilpsimoe wu
HempsiMoe pa3Butue. PaszButue ¢ metamMmopdo3oM y O€CHO3BOHOYHBIX U
MMO3BOHOYHBIX UBOTHBIX. bHoIOrMyeckoe 3HAaYE€HHE MPSMOr0 W HEMPSIMOTo



pa3BUTHUS, UX PACIPOCTpaHEHUE B MpUpOAE. THUIBI pocTa >KUBOTHBIX. DakTOphI
PEryJsiuU POCTa )KMBOTHBIX U 4esioBeKa. CTaauu NOCTIMOPUOHAIIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4enoBeKa. [lepuonsl onTorenesa yenoBeka. CTapeHrne U CMEPTh KaK
OMOJOrNYECKUE MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmnop B IIpoliecce Meio3sa.
l'amerorene3 y pacteHuid. OIUTOAOTBOPEHHE M PA3BUTHE PACTUTEIIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Yy LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHu3MBbI PETYIISIIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuubr u cxembl: «BereratuBHOoe pasmMHOkeHUE», «Turbl 0Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUJIOMOHAIb», «Pa3MHOXKEHUE HBIIIEHBD,
«Pa3mHoOxeHue ruape»y, «Meio3y, «Xpomocomsl», «['amerorenes», «CtpoeHue
ANIEKIETKH U cnepMaro3onaa», «OCHOBHBIE CTaauU OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3Butue capaHum»,
«Pa3BuTue narymku», «J{BOoilHOE OIIOJOTBOPEHHUE Yy LIBETKOBBIX PACTCHUN»,
«CTpoeHue ceMsiH OJHOJOJIBHBIX U JBYJOJIbHBIX PacTeHHI», «KU3HEHHBIN LUK
MOPCKOM  KamycTbl», <« KU3HEHHBIW 1LUKI MXa», <KHW3HEHHBIM LUK
NaroOpOTHHUKAY, «KM3HEHHBIN IIUKIT COCHBI.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpPENapaThl SUIEKIETOK |
CIIEpMAaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «l3yueHue CTpOEHUs MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpENnapaTaxy.

IIpakTuyeckass padora «BpIsiBICHHE NPU3HAKOB CXOJICTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopHas padora «CTpoeHHUE OpPraHOB pPAa3MHOXKEHHUS BBICIINX
PaCTEHUI».

Tema 11. I'eHeTMka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHM3MoB

Hctopus craHOBICHUS ¥ pa3BUTHS TEHETUKH Kak Hayku. PabGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTHU
renetuku. Pa6otel H. K. Konbrosa, H. 1. BaBunoBa, A. H. benosepckoro, I'. JI.
Kapneuenko, 1O. A. ®dwmnuenko, H. B. Tumodeea-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKK, JOMUHAHTHBIA M PELIECCHUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJIbI ~ TE€HETUKU:  TUOPUIOJIOTHYECKUM,  I[UTOJIOTUYECKU,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanumn

Iloptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. 1.
Baswios, A. H. benosepckuid, I'. [I. Kapneuenko, FO. A. ®umunuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuiel u cxembl: «MeToIbl TeHETUKNY, «CXEeMBI CKpEIIUBaHUS».

JlabopaTtopHas pabora «Jlpo3oduina Kak OOBEKT TIE€HETUYECKHUX
UCCIIENOBAHUI».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaenss — 3aKoH
eAMHO00pa3usi rudbpUI0B nepBoro nokosieHus. [IpaBuno goMmunupoBanusi. Bropoii
3aKOH MeHaens — 3aKOH pacUIeIUIeHUsT NPU3HAaKoB. LIUTOIOrMmyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIMBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemuanue. [IpomMexyTOuHbIN XapakTep HaclaedOBaHUs.
Pacuienyienrie npu3HakoB MPU HEMOJIHOM JTOMUHUPOBAHUU.

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

CuermienHoe HacienoBanue mnpusHakoB. Pabotel T. Moprana. CuernsieHHOe
HacJIeI0BaHUE T'EHOB, HApYLICHUE CLEIUIEHUsS MEXAy TIeHaMHu. XPOMOCOMHas
TEOpUsl HACJIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIA MEXaHHU3M OIpPEAEIICHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M TeTepOorameTHhI Mojd. [ 'eHeTmuyeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanne npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

['enotun kak uesnocTHas cucrteMma. [lmenoTponust — MHOKECTBEHHOE JICHCTBUE
rega. MHOKECTBECHHBIM ajuleau3M. Bs3auMoIencTBHE HeEaJUIEJIbHBIX TE€HOB.
Kommnnementaprocts. Onuctas. [lonumepus.

['eHeTnyecknii KOHTPOJIb pPa3BUTHSA PACTEHUM, XMBOTHBIX M YEIIOBEKa, a
Takke (HU3MOJOTHUECKUX MPOIECCOB, TMOBEICHUS W KOTHUTUBHBIX (DYHKITHH.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXAaHU3MbI B3aUMOACHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['eHEeTHYeCKue acmeKThl KOHTPOIA U
M3MEHEHHsI HACJIeJICTBEHHON MH(POPMAIINH B TIOKOJICHUSX KIETOK M OPTaHU3MOB.

JdemoHcTpanumn

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

Tabmuubr u cxemsl: «llepBoiii 1 BTOpo# 3akoHbl Menaens», «Tpetuit 3aKoH
Mennens», «AHanIu3upyoliee CcKpeluBaHue», «HemomHoe gomMuHHUpOBaHUEY,
«CueryieHHOe HacjeOoBaHWE NPU3HAKOB Yy Apo3oduibly, «['eHeTnka momnay,



«Kapuotun denoseka», «Kapuorun npozodunb», «Kapuotunm mnTuiby,
«MHOX€ECTBEHHBIN aIenu3M», « B3auMo1eiCTBUE T€HOBY.

O6GopynoBaHue: MOJEAb JJisI JEMOHCTpAllUM 3aKOHOB e€IuHOO0Opasus
rUOPHUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS MPU3HAKOB, MOJEIb s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIECAOBAaHUS TPU3HAKOB, MOAEIb A
JEMOHCTpAallMd CLEIUIEHHOTO HACJlE€JOBaHMUsl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporipenapart: «Jlpozoduiay.

IIpakTnueckas padora «lI3ydyeHuwe pe3yiabTaTOB  MOHOTHMOPUAHOIO
CKpEIIMBaHUS y APO30(PUITB».

IIpakTuueckass  padora  «/3ydyeHue  pe3ynbTaToB  AUTHOPUIHOTO
CKpEIIUBaHUS y APO30(PUITB».

Tema 13. 3aK0oHOMEPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHotuna W cpenbl npu  GopMmupoBaHUU (EHOTHIIA.
N3MenunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Bumbl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Poib  cpeasl B (GOpMUPOBAHUU
Moau(pUKAIMOHHON M3MeHUnBOCTH. HopMma peakumm mnpusHaka. BapuarmoHHBIHM
psin u BapuanmonHas kpusas (B. Horanncen). ColicTBa MoAM(UKAIIMOHHON
M3MEHYUBOCTH.

['eHoTunuueckass n3MeHUYNBOCTh. CBOMCTBA T€HOTUIMMYSCKON M3MEHUYHUBOCTH.
Buael reHOTHTIHYECKOM H3MEHUUBOCTH: KOMOMHATUBHASI, MyTaIllHOHHAS.

KombOunaTuBHasT W3MEHYMBOCTh. Mel03 M IMOJOBOW TIpoIlleCC — OCHOBA
KOMOMHATHBHON M3MEHYUBOCTH. P0OIb KOMOMHATUBHON M3MEHUHBOCTH B CO3/IaHUU
T€HETUYECKOT0 pa3HOo00pas3us B Mmpejiesiax 0JJHOrO BUA.

MyTanroHHasT W3MEHYMBOCTb. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE M  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToriasMaTuyeckue mytanuu. CoMaTHYeCKHWE M TOJ0Bble MyTanuu. [IpuynHbI
BO3HUKHOBECHUsS MyTauui. MyTareHbl HW WX BJIMSHHAE€ HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpollecca. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HacneacTBeHHoW m3MmeHunBocTy (H.M. BaBunon). BuesnepHas M3MeHUMBOCTH U
HACJICICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSEHEMUYECKUX (HaKkmopos 8
HACIe008aHUU U UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdemoHcTpanumn

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

Tabmumet w cxeMbl: «Buasl  u3MeHUMBOCTHY, «MoauduKarmoHHas
W3MECHYUBOCTD), «KoMmOuHaTHBHAS W3MECHYHUBOCTB, «Meiio3y,
«OmmogoTBopeHue», «I'eHeTndeckue 3a00JI€BaHNS YeI0BEKa», «BUABI MyTaIniiy».



O6opynoBaHue: >XKUBbIE U TepOapHbIE SK3EMIULSIPbl KOMHATHBIX PACTEHHIH,
pucyHku (potorpadun) XUBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psija U
BapUALMOHHOU KPUBOW».

IIpakTuueckass padora «Myrtaumuu y gapo3oduibl (Ha TOTOBBIX
MUKpOTMpENapaTax).

Tema 14. I'eneTuka yes10BeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBaHUS T€HOMA
yejaoBeKa. MeToabl  M3YYEHHMSI T€HETUKM  YEJIOBEKa: T'E€HEAIOTHYECKUU,
OJIN3HEIIOBBIN, ATOI€HETUYECKUH, MOMYJISILIMOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HE TUYECKU . CoBpemeHHOe OnpeAeeHUe TEHOTHUNA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHKUE, B TOM YHCJIE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHble 3a001eBaHus YeoBeKa. [ eHHbIE M XpOMOCOMHBIE
O0one3HM 4yenoBeka. boJIe3HM C HACIENCTBEHHON MpelpacnoiioKeHHOCTHIO.
3HaYeHUEe MEAUIIMHCKONW T'€HETUKHU B MPENOTBPAIICHUU U JICUCHUU T€HETUUYECKUX
3a00JieBaHUi YelioBeka. MeauKo-reHeTUuecKoe KOHCYJIbTHpoBaHUEe. CTBOJIOBHIC
KJIeTKU. [ToHATHE «T€HEeTUYECKOro rpy3a». DTUYECKUE aCHEKThl UCCIEIOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl MOBBINIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
du3UeCKOMY M XUMUYECKOMY 3arps3HEHHUI0 OKpY’Karolei cpeabl. |'eHeTnyeckas
IPEAPACTON0KEHHOCTh YEJIOBEKA K ATOJIOTUSIM.

JdeMoHCcTpamuu

Tabmuier u cxembl: «Kapuotun yenoBekay, «MeToJbl U3yYeHUS TCHETHKU
yesioBekay, «l eHeTndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckasi padora «CocTaBiaeHUE U aHAJIU3 POJAOCIOBHON.

Tema 15. Centekuusi OpraHusMoB

JlomecTuKamusi U CEJIEKUUA. 3apOKICHHE CEIEKUMH U JIOMECTHKALHH.
Yyenne H. WM. BaBumoBa o lleHTpax mTpOUCXOXKIEHUS U MHOT000pa3ms
KYJbTYPHBIX pacTeHUW. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU WU TOPOJ
#xuBOTHbIX. CopT, TmOpoAa, IMTaMM. 3aKOH TOMOJIOTHYECKUX PSIAOB B
HacaenacTBeHHONM wm3MeHumBocth H. WM. BasumoBa, ero 3HaueHue s
CEJIEKIIMOHHOW PadOTHhl.

Metonpl ceneKnuoHHON paboThl. VCKyCcCTBEHHBIH OTOOp: MacCOBBIA W
VHIUBHUAYaTbHBIMH. DTarbl KOMOMHAIIMOHHOM CCIICKIIUU. HUctwiTanne
IpoU3BOAUTENEH MO MOTOMCTBY. OTOOp NO TE€HOTUIY C MOMONIBIO OILIEHKH
¢dbeHoTHma MOTOMCTBA ¥ OTOOP IO TEHOTHUITY ¢ moMoIIbio aHanm3a JIHK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOW  padoThlI.
PannanoOHHBIN M XUMUYECKUA MYTareHe3 Kak MCTOYHUK MYTalMil Y KyJIbTYPHBIX



dbopm opranuzmoB. Hcnonab30BaHWE TEHOMHOIO PEIAKTUPOBAHUS UM METO/OB
pekomOuHanTHBIX JJHK 1151 mosyyenus ucxoqHoro Marepuana Juisi CeIeKIINH.

[Tonyuenue MIOJIUTIIIOUIOB. BuyTtpusunoas ruopuIn3aIus.
bnuskopoacTBeHHOE  cKpemiuBaHue, WM MHOpuAuHT.  HepoacTtBeHHOE
CKpelllMBaHue, WM ayTOpuauHr. ['erepo3uc u ero mnpuyuHbl. lMcnonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rulOpuauzauus. Ilpeogonenue Oecrutonus
MEXBHJIOBBIX THOPUIOB. [[OCTHKEHUSI CENEKIIUU PACTEHUI U )KUBOTHBIX. «3enéHas
DesoNoOYULY.

CoxpaHeHre U U3y4YCHHE N'eHETHYECKUX PECYpPCOB KYJbTYPHBIX PACTEHUU U
UX  JUKUX  pOAMYEN  JI1  CO3/aHMs  HOBBIX COPTOB U THOPHUJIOB
CEIbCKOXO3AMCTBEHHBIX  KyJNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2EHeMUYECKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yessax YIyuueHUs Cyuecmsyiouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOoM uucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeoosuvlx uoell U nepCneKmusHbIX MmexHoI02UlL.

JdemoHcTpanumn

IToptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II
Jlykpanenko, b. JI. Acraypos, H. bopinoyr, /1. K. benses.

Tabnuupl u cxembl: «L{leHTpBI MPOUCXOXKACHUS U MHOTO0Opa3Hsl KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHOM M3MEHYMBOCTHY,
«Metogpl cenexuuny, «OtnanéHHas rudpuanzanus», «MyrtareHes.

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

JlaGoparopHasi padora «3yueHre METOJIOB CEJIEKIIMU PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHUN.

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHXKEHUS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKLIMOHHY IO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOHCTBITATEBHBIM YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JAaOOPATOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo10rus U CHHTETHYECKAas1 O0MOJI0THA

OOBEKThI, HCHOJIB3YEMbIE B OHOTEXHOJOTHH, — KIETOYHbIE W TKAHEBHIC
KYJbTYpHI, MUKPOOPTraHU3MBI, ux XapaKTepUCTHUKA. TpaaunuonHas
OMOTEXHONOTHA:  XJIeOOMeUeHne, TMONyYeHHEe KHUCIOMOJOYHBIX TMPOJYKTOB,
BuHOAENMe. MukpoOuonornueckuii cuHTe3. OOBEKTHI MHKPOOHMOIOTHYECKUX
TexHosiorui. [Ipon3BoacTBO OenKa, aMUHOKUCIOT U BUTAMUHOB.

Co3aHue TEeXHOJOTHMl M MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUs U
KOHCTPYUPOBAHUS TEHOMOB C II€JIbI0 MOJIYUYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp KalllUX HE BCTPEUAIOIIHUECS B IPUPOIE OMOCUHTETUYECKUE MY TH.



Knerounas unxenepus. MeTonsl KyJIbTypbl KIETOK UM TKaHEW PACTEHUH H
KUBOTHbIX. Kpunobanku. ComaTtnueckas ruOpuau3aluss MU COMATHUYECKHUM
sMOpuorene3. lcnonb3oBaHWe TaljiouAOB B CEJIEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Hcnonvzoeanue MOHOKIOHANbHbIX U NOJUKTIOHATbHBIX
aumumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUTIOJOTBOpPEHHUE. PeKoHCTpyKuMs
AUIEKIETOK U KIIOHUPOBAHUE KMUBOTHBIX. METON TpaHCIUIAHTALHUU € KIIETOK.
Texnonocuu 0300p06IeHUsl, KYIbMUUpPOBaHus U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpomMocOMHasi W TEHHas WHXKeHepusa. VICKyCCTBEHHBII CHHTE3 TI€HAa U
koHcTpyupoBanue pexkomouHantHbix JJHK. Cozdanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUST M NEPCHEKTUBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpUHU.
DKOJIOTUYECKUE U ATUUYECKUE MTPOOIeMbl FTEHHOM MHXKEHEPHH.

Menuuunckue OuotexHonoruu. [loctrenomuas uudposas meaununa. [11P-
JTUArHOCTUKAa. MeTaboJIOMHBIM aHalu3, TEeHOIEHTPUUYECKHM aHalu3 MpoTeoMa
YeJIOoBEKa MJI1 OLICHKH COCTOSIHUSL €ro 3J0pOBbs. VCIONIB30BaHUE CTBOJIOBBIX
kiaeTok. TaprerHas Tepanus paka. 3D-OuounxkeHepuss I pa3pabOTKH
(byHIaMEHTAbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHMsI KOMILJIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOro OMONMpPUHTHUHTA U cKaddoiauHra
JUISL pELIeHUs 3a7a4 EPCOHAIN3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredeHuss KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycTaHoBieHuWe MOJEKYISPHBIX MEXaHHU3MOB
¢ynkmonuposanusi PHK-cogepskanmx BUPYCOB, BBI3BIBAIOIINX 0COOO OMacHBIE
3a00J1eBaHUS YEJIOBEKA U KUBOTHBIX.

JdeMoHCcTpamuu

Tabnuupr u cxemsl: «/cnonpb30BaHWE MUKPOOPTAHU3MOB B MPOMBIIUICHHOM
IpOU3BOACTBEY, «Knertounas unxkeHepus», «l eHHass HHKEHEPUSI.

JlabopaTopHas padora «l3yueHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTuyeckasi padora «IlonydeHue MOJTOYHOKHUCIIBIX IPOTYKTOBY.

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

11 KIJACC

Tema 1. 3apoxkaenne W pa3BUTHE 3BOJIIIMOHHBLIX MPeEICTABJEHHH B
OuoJioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpeanocbuik BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBrkynue cuibl 3Boiolny BuaoB 1o Y. JlapBuny (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpraHM3MOB, HACJEJICTBEHHAs W3MEHUYMBOCTb, OoprOa 3a
CYyIlIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBI OTOOD).



Odopmnenue cuntetnuyeckor Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBomonuu. CoBpeMeHHass 3BOJIIOLMOHHAsA  Ouosorus. 3HAuYECHHE
ABOJIIOIIMOHHON T€OpUU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

JdemoHcTpanumn

[Toptpetsr: Apuctorens, K. JIunneit, XK. b. Jlamapk, 3. 7K. Cenr-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. U. [lImansraysen, x. Xonnein, /1. K.
benses.

Tabmuubr um cxembl: «Cucrema xuBod mnpuponsl (nmo K. Jlunnero)y,
«JlectHunia xuBbIX cymectB (mo Jlamapky)», «Mexanusm GopMUpOBaHUS
npucnocoOieHnid 'y pacteHuid M KuBOTHBIX (o Jlamapky)», «Kapra-cxema
mapmipyta nytemectsust U. lapsuna», «Haxoaku Y. dapBuna», «@opmbl 60pbObI
3a cymectBoBaHuey», «lloponbl romy6eit», «MHoroodpasue KyJlbTypHBIX (opm
KammycTb», «[1opobl TOMalTHUX JKUBOTHBIX», «CXema 00pa30BaHMsI HOBBIX BHUJIOB
(mo Y. J[apBuny)», «CxemMa COOTHOIICHHUS JBIKYIIMX CHJI 3BOJIIOIUN,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUHU IBOJIIOLIAN.

Tema 2. MUKPO3BOJIIOLNSA U €€ pe3yJIbTAThI

[Tonynsauust Kak 3JeMEHTapHas eauHuIa 3BOIOIUUA. COBPEMEHHBIE METO b
OIICHKM TEHETUYECKOr0 pa3sHOOOpa3ws M CTPYKTYphl momyisaiuid. M3meHneHnwue
reHooHJa TOMYJSIMU KaK DSJIEMEHTApHOE »SBOJIOIMOHHOE sIBIIEHHE. 3aKOH
reHeTuyeckoro papHoBecus Jx. Xapau, B. BaitnOepra.

DOnemeHTapHble (AaKTOPhl (IBUXKYIIHUE CHUJIBI) HBOJIONUU. MyTallMOHHBIN
nporecc. KomOuHatuBHass u3MeH4YUWBOCTh. [JIpeiid reHOB — ciyuailiHbIe
HEHANPABJICHHbIE M3MEHEHMsS 4YacToT aienedl B momyisauuax. Oddext
ocHOBatensl. JIDgpgpexm Oymuliounozo eopaviuuka. CHUdNCEHUE 2eHemuUYecKo20
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢ppexma opetigpa eenos 6
bonvuwux u  manvlx  nonynayusx.  Mwurpanuu.  V3oisius  MOIMYJISIIHNA:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYecKas (PEpPOIyKTHBHA).

EcrectBennsiit otbop — HampaBisoomuid (akrtop 3BodOIUUA. DOpMEI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWNA, CTAOWIM3UPYIONIUN,  pa3pbIBAIOIIHMA
(nm3pynrtuBHbIN). [TonoBoit oTOOp. BO3HUKHOBEHHE W SBOJIOLUS COLUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocOONEHHOCTh  OPTaHW3MOB  KaK  PE3yJNbTaT  MHUKPOIBOIIOIHH.
Bo3nukHOoBeHHMe — mpucnocoOneHuidt y — opraHu3MoB.  Apomopho3pl U
uauoanantanuu. [Ipumepsl npucnocoOiIeHud y opraHu3MoB: MOPQOIOTHYECKHE,
dusnonornyeckue,  OMOXMMHUYECKHE,  ToBeneHueckne.  OTHOCUTEIBHOCTH
IPUCTIOCOOJIEHHOCTH OPTaHNU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHume Kak pe3yibTar
MHUKpO3BOJIIOIMU. M3omsiuuss — kiaoueBoil Qakrtop BugooOpazoBanud. Ilytu u
CIIOCOOBI BH1000pa30BaHMUS: aJJIONATPUYECKOE (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE (monurIIonIU3AIMS,
rubpuanzanus). JJmuTeasHOCTh YBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl (OpMHUPOBAHUSL OMOJIOTMUECKOT0 pa3HOOOpa3usl.

Ponb »BONIOMOHHOW OHOJOTMM B pa3padOTKe Hay4YHBIX METOOB
coxpaHeHusi 6uopazHooOpasusi. MUKpPOIBOJIONMS U KOIBOJIOIUS MApa3UTOB U UX
x03s5ieB. MexaHu3mbl OPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O0pBLOBI C HEW.

JdemoHcTpanumn

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

Tabnuiet U cxembl: «MyTallMOHHAsT W3MEHYMBOCTHY, «llomynsiimonHas
CTpYKTypa BHla», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepra», «/Ipmwxkymiue
CWJIbl 3BOJIIOLIUUY, «DKOJIOTHMYECKass M30JSALUs MONYJALUA ceBaHCKOM (openny,
«l'eorpaduueckass HM30JSIIUSL  JIUCTBEHHUIIBI CUOUPCKOW H  JIUCTBEHHUIIBI
naypckoi», «IlonmynsiroHHbIe BOJIHBI YUCIEHHOCTH XMIIHUKOB U KepTBy», «Cxema
JIEHUCTBUSL E€CTECTBEHHOT0 0TOOopa», «®PopMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«MHnycTpuanbHbiii Menanu3my», «KuBbie nckomaembiey», «IlokpoBUTETbCTBEHHAS
OKpacka AKUBOTHBIX), «IIpenynpesxaromas OKpacka AKUBOTHBIX),
«Dusnonoruueckue ananranuun», «lIpucrnocoOIeHHOCTh OpraHu3smMoB M e
OTHOCHUTENBHOCTBY, «Kputepuun Buna», «Buabl-nBoriHnkn», «CTpykTypa BHAA B
npupojae», «CrocoObl BuaooOpazoBaHus», «l'eorpaduyeckoe BuA000pa3zoBaHUE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHA000pa30BaHHME BHUIOB CHUHHUI,
«ITonurmonasl pactenuity, «KamycTHo-penednbIii THOpUITY.

O6opynoBanue: repdapuu pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ MpHUMepaMH pa3IMYHBIX IPUCTIOCOOJICHUN, dYydena MNTHI[ U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUH OJMM3KUX BHUIOB, 0Opa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pabora «BpIgBICHHE W3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

JlabopaTtopHass  paGora  «IIpucnocoOiieHHsS  OpPraHM3MOB W HX
OTHOCHUTENbHAS LIEIECO00Pa3ZHOCTDY.

JlaGopaTtopnas paGora «CpaBHeHHE BHUIOB 10 MOP(OIOTHIECKOMY
KPUTEPHUION.

Tema 3. Maxkpo3BoJirouust M €€ pe3yJibTarThl

Mertoasl u3ydeHHs MakposBoitouuu. [laneoHTonornueckue  MeEToAb
u3ydeHus: odBoonuu. llepexomubie  QopMbl W (PUIOTEHETHYECKHE  PSIbI
OpraHU3MOB.

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



OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbl M3YyUYECHHS
sBOMIONMH. ['eHeTHYeckrue MEXaHW3Mbl JBOJIIOIMA OHTOTEHE3a U TMOSBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTHYHBIE ¥  AQHAJOTHYHBIE  OPraHbL.
Pynumentapubie  opranbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETHUECKUE,
OMOXMMHMYECKHE U  MaTeMaTUYeCKHue  METOJbl  M3Yy4YEHHUS  DBOJIOIUHU.
I'omonoruunsie TeHbl. COBpEMEHHBIE METOJbI MOCTPOEHUS (PUIOreHETUUECKUX
JI€PEBHEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBONONUU. [IpuHyun cmenvt yHKYuULL.
HeoGpatumocTs 3Bostoniuu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMITOB
ABOJTIOLIHH.

JdemoHcTpanumn

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

Tabmumer 1 cxembl: «DUITIOTEHETHYSCKUUN Pl JIOMIATN», «KAPXESONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromedansy,  «Punmodputb»,  «CeMeHHBIC
nanopoTHUKNY», «buoreorpaduueckue 30HBI 3emin», «Jlpelid KOHTHUHEHTOBY,
«Penukth», «HavanpHble CcTaguu SMOPHUOHATBLHOTO PAa3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W aHAJOTWYHBIE OpraHb», «PyaIuMeHTh,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIMMIIaH3e», «l JaBHbIE
HAIPaBJICHUS 3BOJOLHNIY, «OO0II1e 3aKOHOMEPHOCTH SBOTIOLIUNY.

O6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYJSDKM HCKOMAeMbIX OCTAaTKOB
OpraHMU3MOB, MYJISIKU TOMOJIOTUYHBIX, AHAJOTUYHBIX, PyIUMEHTAPHBIX OPTAHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3BuTHe )KU3HU HA 3emJie

HayuHbple TUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTeHe3 W
naHcrnepmusi. JJoHayuyHble MPEACTABICHUSA O 3aPOXKIACHUU KU3HU (KPEALMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKAECHUSA )KU3HU U €€ ONPOBEpPKEHHE onbITaMu D.
Penu, JI. Cnannanmanw, JI. [Tacrepa. [IpoucxoxaeHne >xu3Hu 1 acTPOOHOJIOTHS.

OcHOBHbIE JTanbl HEOPraHU4ECKOU SBOJIIOLIA Y. [InanerapHas
(reonoruyeckas) OHBOJIONMSA. XHMHYECKas OBOMIONUS. AOHOTCHHBIM CHHTE3
OopraHuyeckux BemiecTB W3 Heopranuyeckux. Ompir C. Mumnepa u I'. HOpm.
OO6pazoBanue mnonmuMepoB u3 MoHoMepoB. KoamepBatHas rtumoreza A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIx. XonjaeitHa, reHeTHuYecKasi TUrnoTe3a
I'. Mémnepa. Pubo3umbl (T. Yek) m runmoresa «mupa PHK» V. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIETKH.

Uctopuss 3emnu u Metonsl €€ wu3ydeHus. Mckomaemble OpraHuveckue
octaTku. ['eoxpoHosmorusi u e€ wmeroabl. OTHOcUTENnbHAass U a0CONIOTHAs
reoxpoHoJiorusi. ['eoxpoHosornyeckas Imikana: 30Hbl, 3Pbl, IEPUOIbI, STTOXU.



Havanpnubie stambl opraHudeckor 3BoJrOLMU. [losBiieHME ©  ABONIOLUA
MEPBBIX KIETOK. DBOMIOLUsA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEepPBbIX Ha 3emile COOOUIECTB.
Crpomaronutsl. [IpokapHOTHI U DYKapUOTHI.

[IpoucxoxieHre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpycOB. [IpoucxokieHrne MHOTOKJIETOYHBIX OpPraHU3MOB. BoO3HHKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(do3bl
pacrenui. Bpixox pacreHun Ha cymy. llosBieHue CHOpPOBBIX pAacTEHHUU W
3aBoeBaHne umu cymu. CemeHHble pacTeHud. l[IponcxokneHue IBETKOBBIX
pacTeHu.

OcHOBHBIE 3Tallbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. BeHackas ¢dayna. KeMOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TunoB. llepBbie xopoBbie KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwinid. [IpoucxoxxaeHne MIIEKONUTAIOMIMUX U
ntul. [lpuniun xmodyeBoro apomopdoza. OcBoeHue O€CrO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEepUodaM: apxel, MPOTEPO30H,
nmajgeo30i, Me3030H, KaiHO30#W. OOmas  XapakTepuCcTHKa KJIuMarta W
reoJIOrM4eckux mpoueccoB. llosiBneHMe M pacuBET XapaKTEpHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero ycloBus U BIMSHUE HA Ta30BbIi cOcTaB aTMOCHEPHI.

MaccoBble BBIMUpPaHHSI — SKOJIOTMYECKHUE KPHU3UCHl Tpouuioro. [IpuuuHel u
CJIEACTBUS MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KpPU3HUC, €ro
ocobennoctu. [IpoGraema coxpanenus 6mopazHooOpasusi Ha 3emIe.

CoBpemeHnHasi cucteMa opraHudeckoro mupa. [lpuHiunel kiaccudukanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JdeMoHCcTpamuu

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

Ta6muier u cxeMbl: «Cxema omnbita @. Peany, «Cxema onbita JI. [TacTepa mo
U3YUYEHUIO caMo3apokaeHus xku3Hu», «Cxema ombita C. Mwuinepa, I'. FOpwuy,
«JTambl  HEOpPraHWYecKOW  H3Boyoun», «l'eoxpoHosmoruueckas  IIKajgay,
«HayvanbHble 3Tanbl OpraHMueckoi »Bostonun», «Cxema oOpa3oBaHUSI FyKapuUOT
nyTéM cuMmOuoreHeza», «CucrtemMa 3KHUBOM Hpupoab», «CTpoeHHE BUpYyCay,
«Apomopdossl  pacrenuity, «PuHHOGUTEY, «OIHOKIECTOYHBIE BOJAOPOCINY,
«MHOrokneTounble Boaopociny, «Mxuy», «llanopotHukmn», «l'onoceMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «Cxema pa3BUTUSL >KUBOTHOIO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocreitmne», «KHIlIEUHOMONIOCTHBIEY,
«IInockue YEpBUY, «YneHucToHoOruey, «PBIOBI», «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Miekonuraromue», «Pa3BUTHE KU3ZHU B
apXenckou spey, «Pa3BuTue KU3HU B NPOTEPO3OUCKON 3pe», «Pa3Butre XKU3HU B
[AJIEO30MCKON 3pe», «Pa3BuTHe )XU3HU B ME3030MCKOU 3pe», «Pa3BuTue XU3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJOB, KOJUICKIIUU
HAaCEKOMBIX, BIIA)KHbIC MpPEnapaThl )KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJJIEKIIUU
UTJIOKOKUX, CKEJIEThl TO3BOHOYHBIX JKMBOTHBIX, 4Yydela MNOTULl W 3BEPEH,
KOJUIEKIIMA OKAMEHEIJIOCTEM, TMOJE3HbIX HCKOMAEMBbIX, MYJSDKM OPraHUYECKUX
OCTaTKOB OPTraHU3MOB.

Bupryaabnasa Jgab0opatopHas pabora «MoaeaupoBaHUE — OIBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHON aTMOchepe».

JlaGoparopuass padora «/3yueHue M ONUCAHUE MCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOBY.

IIpakTuueckass padora «l3ydyeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUI
Pa3HBIX OT/EIIOBY.

IIpakTuueckas padora «/3ydeHre oCOOCHHOCTEH CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPOIOTeHe3

Paznensl 1 3agaun aHTpONonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHOBIIEHHE TPEICTABICHUN O TMPOUCXOXKICHUHU 4YeloBeKa. Pennurunosnbie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPUU.

Cxo0AcTBO YenoBeka € KMBOTHBIMU. CUCTEMATHYECKOE MTOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPaBHUTEIBHO-
MOpQOJIOTHIECKUE, AMOPHOJIOTHYECKHE, bH3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMs 4eIoBEeKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBuxyiue cuibl (pakTopbl) aHTPOIMOTEHE3a: OMOJIOTHYECKHE, COIMATIbHBIE.
CooTHoIeHNe OMOJIOTHYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaauM aHTpOIOreHe3a. PaHHHWeE dYenmoBeKOOOpa3HbIC 00E3bsIHBI
(MPOKOHCYJIIBI) U pAaHHUE MTOHTU/IBI — OOIIUE MPEIKH YeTIOBEKOOOPa3HbIX 00E3bSIH U
mofeld. ABCTpalONUTEKU — ABYHOTHE MpeAku Jrofel. UenoBek yMmelnblid, nepBbie
W3TOTOBJICHUS OpYIUM Tpynaa. YenoBeK NpSIMOXOASIIUMNA U MEPBBIM BBIXOJ JIFOACH
3a  mpemensl  Adpuku. YenmoBek relmensOeprckuii  — OOmMMIA  TIPENOK
HEaHJIEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa pa3yMHOro. YeynoBek HeaHAEPTaIbCKUN
KaK BHJ JIIOJIEH XOJIONHOTO KjiauMaTa. YenoBeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKUM 4EJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a nmpenenamu Adpuku.
[TaeoreneTnka u najseOreHOMHMKA.



DBOJNIOLMS COBPEMEHHOrO 4enoBeKka. EcTecTBEHHBI OTOOp B MOMYJISLMIX
yesioBeKa. MyTaluuMOHHBIM mpouecc U noiaumopdusMm. [lonmynsiuuoHHBIE BOJIHBI,
npeiid reHoB, Murpanus U «3OQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bompluime pacel: eBponeougHas
(eBpasuiickasi),  aBCTpaJiO-HETpoHWAHas  (PKBATOpHabHAsi),  MOHIOJIOWHAS
(a3maTcko-amepukaHcKas). Bpemss u myTu pacceneHus dYelloBeKa IO IUJIaHEeTe.
EnuncTtBo  4yenmoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTh — pacH3Ma.
[IprcnocoONeHHOCTh YelOoBeKa K pa3HbIM YCJIOBHUSIM OKPYXKAIOIIEH Cpenbl.
Bnusnue reorpaduueckoit cpenbl U Apelida TeHOB Ha MOPQOJIOTHIO H
(U3HOIOTHIO YEIOBEKa.

MexauciuuruinHapasle  MeTtoAsl B (u3uueckoil  (OMOJIOrHYecKoi)
AQHTPOIIOJIOTHHM.  OBOJIIOLUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIOJIOTHS
YEJIOBEUYECKUX NOMYJIALMI. buocomumanbHble MCCIEA0BaHUS NMPUPOIbI YEIOBEKa.
HccnenoBanne KOBOIIOUKUH OMOJIIOTMYECKOTO U COLMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Poruackuit, M. M. I'epacumos.

Tabnuubl u cxembl: «MeTOIbI AaHTPOTIOJIOTUNY, «I OJIOBHON MO3T YeJIOBEKa,
«YenoBekooOpa3Hbie 00€3bsiHb), «CKeneT dYeloBeKa U CKENEeT IIHUMITaH3ey,
«PynMMEHTBI U aTaBU3MbD», «JIBUKYIIME CUIIBI aHTPOIIOTEHE3a», « IBOJIOLIMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonutexk», «UYenoBek  ymenslid», «YenoBek
npAMOXOIAIIN», «/leHncoBckuii uenoBek» «Heannepranpup», «KpoMaHbOHIB,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay, «Packl uemoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPeIMETOB  MaTepHaIbHOU
KyJIbTYphl ~TPEIKOB 4eloBeKa, penpoaykiuu (dotorpaduu) KapTUH C
MU]OJIOTHYECKUMH U OWUOJCHCKHMMH CIOKETaMHU IIPOMCXOXKICHUS 4YeoBeKa,
doTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIEIb
yeperna 4YeJOBEKa W uepena IIMMIIAH3€, MOJEJb KUCTU YEJIOBEKa M KHCTH
IIMMIIaH3€, MOJEIIM TOPCa IIPEIKOB YETI0BEKA.

JlabopaTopHass paGora «l3yueHne o0COOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3aAHHBIX C IMIPAMOXO0XKICHUEM).

IIpakTnueckas padora «l3yueHre 3KOJOTMUECKUX aJanTaluil YeT0BEKay.

Tema 6. Jkojgoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalolel cpeaou

3apoxaeHue U pa3BuTHe dKojJoruu B Tpyaax A. I'ymbOonbara, K. @. Pynbe,
H. A. CeseproBa, O. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3gensl u 3amauu
sKoJ0oruu. CBsI3b SKOJIOTUU C APYTUMU HayKaMHU.



Mertonbl 3konoruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B 3KOJOTHH:
NpUpOAHbIE U JlabopaTropHble. MoJeaupoBaHWE B 3KOJOTMU. MOHUTOPUHT
OKpY’Karolen cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTI00ATBHBIM.

3HaUeHUE OKOJOTMYECKMX 3HAHWUW JUIA  YEJOBEKAa. JKOJIOTMYECKOE
MHUPOBO33pEHUE KaK OCHOBA CBSI3€M 4esioBeuecTBa ¢ mpupoaon. @opMHupoBaHHE
AKOJIOTHYECKOMN KyJIbTYpPbI U 3KOJOTHYECKON I'PAMOTHOCTH HACEIICHMUS.

JdemoHcTpanumn

[Hoptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, J. ['exkenp, A.
Tenciu, B. H. Cykaués.

Tabmuupl u cxembl: «Pa3nensl skonorun», «Meroabl 3konorun», «Cxema
MOHUTOPHUHIA OKPYXKAIOIIEH CPEAbD».

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

Tema 7. Opranusmsl U cpea OOUTAHMS

Okonornyeckue (HakTopbl U 3aKOHOMEPHOCTH uX nerctBud. Kinaccudukanus
AKOJIOTHYECKUX (DaKTOpPOB: abUOTHUECKUE, OMOTHYECKHE, aHTpororenubie. O0iue
3aKOHOMEPHOCTH AEHCTBUSL 3Kojoruyeckux ¢akropos. llpasmio munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak »sKosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHil M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHajdbHas poJib CBETA.
DoTonepruoanu3M.

TeMmmeparypa kak dKoJormueckuii ¢akrtop. JlelicTBue TemmepaTypsl Ha
opraHu3Mbl. [loMKnIOTEPMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxxnocte kak sxonormdeckuit ¢aktop. Ilpucmocobienus pacteHud K
noJiIep>)KaHuio BogHOTo OanaHca. Kimaccudukanus pacTeHHil MO OTHOIIEHHUIO K
BoJie. Ilpucnocob6ienus sKMBOTHBIX K M3BMEHEHUIO BOJAHOIO PEKUMA.

Cpensl oOuTaHUsT OPTaHU3MOB: BOJIHAS, HA3€MHO-BO3/YIIHAs, OYBEHHAs,
rIyOMHHAsT ~ TOMAMOYBEHHAs, BHYTpHOpraHU3MEHHas.  DHU3UKO-XUMUYECKUE
0COOEHHOCTH cpell OOuTaHus opraHu3moB. [IpucmocoOieHuss OpraHU3MOB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roguyHbie puUTMBbL. [IpUcOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH KU3HMU.

XKuznennoie Gopmer opranusmoB. lloHsTHE 0 KU3HEHHOW (dopme.
Kusznennoie HOpMbI paCTeHUM: €pEBbsI, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE



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

buornueckue (baKTOopBHI. Bunbr OMOTMYECKUX  B3aUMOJACHCTBUI:
KOHKYPEHIIUS, XUIHUYECTBO, cuMOn03 u ero ¢opmel. [lapazutusm, xkoonepaius,
MYTyaau3M, KOMMEHCAIU3M (KBapTHPAHTCTBO, HaxyieOHn4YecTBO). Hetpoduueckue
B3auMojeicTBUs  (Tomuueckue, (opudeckue, (Qadpudeckue).  3HaAUCHUE
OMOTHYECKUX B3aUMOJICUCTBUU MJI1 CYIIECTBOBAHMUS OPraHU3MOB B CpEJe
obutanus. [IpuHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabnuiel U cxembl: «Okoynorudeckue (QakTopby, «CBETOBOM CIEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TemiIoKkpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIE JKUBOTHBIC», «DU3MONOrHYECKUE aaanTaluu
KUBOTHBIX», «Cpeapl OOWTaHUSI OpPraHU3MoOBY», «bBHOJOTUYECKUE PUTMBDY,
«Kuznenneie  Qopmbl  pacTeHui», <« KuszHeHHble  (HOPMBI  KUBOTHBIXY,
«JKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOro Jecay, «llenu
nuTaHusy, «XumHudectBo», «llapazutuzmy, «Konkypenuus», «CuMOuo3»,
«KommeHncanuzmy.

O6opynoBaHnue: TepOapuyd pPacTCHHH W JKUBOTHBIX, IMPUCIIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJIOTMYECKUX (PaKkTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pacTEeHUs, TepOapui U KOJUJIEKIUU TETIOTIO0UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPAacCTeHUM, dydesia MTUIl U 3Bepei, repOapuu
pacTeHuil, oTHOCSIUXCA K Turpodutam, kcepoduram, mezoduraMm, KOMHATHBIC
pacTeHMs] JaHHBIX TPYII, KOJUIEKIIUU >KUBOTHBIX, OOUTAIONIMX B PA3HBIX Cpelax,
repOapu M KOJUICKIIMM PACTEHUH M OSKMBOTHBIX, OO0JaJalOMIMX YepTaMu
IPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBHH >KH3HHU, TepOapuu u
KOJUIGKIIMM PACTEHUN W KUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (DOPM, KOJJIECKIIUH
KUBOTHBIX, YUACTBYIOIIUX B PA3IMYHBIX OMOTUYECKHUX B3aUMOJICHCTBHSIX.

JlabopaTopHasi padora «BbISBICHHE TPHUCIIOCOOIICHHN OpPraHu3MOB K
BJIUSIHUIO CBETAY.

JlabopaTopHasi padora «BbISBICHHE TPHUCIIOCOOIICHHN OpPraHu3MOB K
BJIUSIHUIO TEMIIEPATYPB».

JlabopaTtopHass padora «AHAaTOMHYECKHE OCOOEHHOCTH pACTEHHN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ixo10rusi BUA0B U NOMYJISIIIM A

DKOJIOTUYECKHE  XAPAKTEPUCTUKU  MOMYJISHUU. [Monynsiust  Kak
Ouonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelbl, PU3NUECKUX OAPHEPOB H
0COOEHHOCTEW OUOJIOTUU BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeNM MOMYJSIIIUU: YUCIEHHOCTb, IUIOTHOCTD,



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

DKOJIOTHYECKAsT CTPYKTypa nomyjaiuu. OLeHKa YUCICHHOCTH IMOMYJISIUU.
JIluHamuKa monmyiasAuMu U €€ perysauusa. bUOTHYECKUH INOTEHUHAN IOIYJIALUU.
MoaenupoBaHnue TMHAMHUKU NOMyJisIuUA. KpuBbie pocTa YUCIEHHOCTH MOIMYJIAIUH.
KpuBbie BbDKMBaHUs. Perynsiuss 4YUCICHHOCTH MOMYJAIUN: poJib (PaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IMJIOTHOCTH. JKOJOTUUECKUE CTPATETur BUIOB (I- U
K-ctparerun).

[TonsiTue 00 »KoJIOTMYECKON HUIE BHaa. MectooOutanue. MHoroMepHas
MoJzienb 3Kojormueckor Humu Jx.M. XartunmHcoHa. Pa3Mepsl 3KOJIOTrMYECKOU
Huid. [loreHunanbHas 1 peaau30BaHHAS HUIIIM.

Bun xak cucrema momynsiumii. Apeansl BUAOB. BuAbl M HUX KU3HCHHbBIC
CTpaTeruu. JKOJOTNYECKNE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buosormyeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

IToptper: k. M. XaTunHCOH.

Tabmuiel U cxeMbl: «DKOJOTHYECKHE XapaKTCPUCTUKU  TOIMYJISIIUNY,
«IIpocTpancTBEeHHas  CTpyKTypa  monyJisiuuu», «Bo3pacTHele  nmpaMuasl
nonyiasiuuny, «CKOPOCTh  3acCelieHUs] TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMamMmn», «Mogeib 3kosiorndeckort Humu k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUMN, KOJUICKIIMH )KUBOTHBIX.

JlabopaTtopHass  paGora  «lIpucrnocoOneHuss ceMssH  pacTeHMH K
paCCEIICHUIO.

Tema 9. Ikos0orust c0001mECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3M MEXKIy
OopraHu3MaMH B OMOIICHO3E.

Oxocucrema kak otkpeiTas cucrema (A. k. Tencnu). DyHKIIMOHATbHBIC
OJIOKM OpraHW3MOB B DJKOCHCTEME: IPOAYIECHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue I1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U MBI B 3KOCHCTEMax. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B 9KOCHCTEME.

OcHOBHBIE  TIOKa3aTeIM  JKOCHUCTEMBI. buomacca M NPOIYKIIHS.
DKOJOTUYECKHE THPAMUIbI YUCEN, OMOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HampapiieHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBudHBIC U
BTOPUYHBIE CYKIECCHM W WX TMPUYUHBI. AHTPONOT€HHbIE BO3JCHUCTBHUS HaA
cykneccun. KinumakcHoe coobiiectBo. buopaznooopasue u mojHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.



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

AHTpPONIOTEHHBIE JKOCHCTEMBI. ATrpo3KocucTeMa. ArpoueHos3. Pazmnuus
MEXIYy aHTPOIIOI€HHBIMU U MPUPOJHBIMHU 3KOCHCTEMAMHM.

VYpboskocuctembl. OCHOBHbIE KOMIOHEHTHI ypOoskocucteM. ['opoackas
braopa u ¢ayna. CunanTponuzanus Topojickod QayHsl. buonormyeckoe u
XO035IUCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHMSI OCHOBHBIX B3aHMMOJIEUCTBUI OPraHU3MOB B
skocuctemax. Ponv kackadnoco 3gpgexma u 6udo8-30ughpukamopos (Kirouegvlx
6U008) 6 yHKYUOHUpo8anuu sxocucmem. IlepeHOC PHEPruu U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMAMHU. Y CTOMYMBOCTh OPraHU3MOB, MOMYJISIUNA U 3KOCHUCTEM
B YCIJIOBUSIX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3ACHCTBUI.

Mexanusmul 8030eticmaus 3aepA3HeHUl pPA3HbIX Munos Ha
CcyOOp2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSX,
OCHOBbl ~ IKOJ02UYECKO20  HOPMUPOBAHUSA — AHMPONO2EHHO20  8030€liCMBUsL.
MeTo1010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOMOT€HHBIX SKOCUCTEM.

JdemoHcTpanumn
[Hoptper: A. Ixx. Tencnu.
Tabmumsr  u cxembl:  «Crtpykrypa  OuWoueHo3a»,  «DKocuctema

IIMPOKOJIMCTBEHHOTO JIeCa», «DKOCUCTEMA XBOWHOIO Jiecay, «DyHKIMOHAIbHBIE
IPYIIBl OPraHU3MOB B 3KOcCHCTEME», «KpyroBOpOT BEHIECTB B JKOCHUCTEMEY,
«llenu nutanus (macTOUIHAS, JETPUTHAA)», «DKOJIOTUUECKAs MUPAMUJIA YHCED»,
«JKonoruyeckas nupamuyia OMoMacch», «IKOJOTUYECKasi MUpaMuaa SHEPTUN»,
«O06pazoBanue 6onota», «llepBuunas cykueccus», «BoccTaHOBIEHUE Jieca MOCIe
noxkapa», «JKOocHUcTeMa 03epa», «ArpoueHos», «KpyroBopoT BelIECTB W MOTOK
SHEPrUU B arporeHo3er, «[Ipumepsl ypooskocuctem.

O6opynoBanue: repbapuu pacTEHUH, KOJUIEKIIUN HACEKOMBIX, Yyydesa NTUIl U
3Bepeii, repOdapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUN, aKBAPHYM KaK MOJIENb
SKOCHUCTEMBI.

IIpakTnueckas padora «/3yueHue u onucanme ypOo0o3KOCUCTEMBI».

JlaGopaTtopuas pabora «l3ydenune pa3zHoOOOpa3us MEJNKUX TTOYBEHHBIX
YWIEHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKYypeHsl «KCKypCHsl B TUIIMYHBIA OMoreorieHo3 (B AyOpaBy, Oepe3HSsiK,
EBHUK, HA CYXOJIObHBINA WM TIOUMEHHBIN JIYT, 03€P0, O0JI0TO)».

IKCKypcusi «IKCKypCUs B arpodKOCUCTeMy (Ha MOJie WM B TEIJIUYHOE
XO35UCTBO)».

Tema 10. buocdepa — riiodanpHast IkocHUcTEMA

buochepa — oOmemnanerapHas o0ojouka 3eMJIM, TJ€ CYIIECTBYET WU
CylllecTBOBaja kU3Hb. PazBuTue npeacrasieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepuaackoro o 6uochepe. O6nactu 6uocheps u e€ coctan. Kupoe
BELIECTBO OMOC(epsl U ero (PyHKIHH.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Onochepbl. OcobeHHOCTH OHOCchepbl Kak
rJ100aJIbHOM 3KocHcTeMbl. J{MHaMuueckoe paBHoBecue B Ouocgepe. KpyroBopotsl
BEIIECTB U OMOT€OXUMHUYECKUE LUKIIBI (YyTiiepoaa, a30Ta). PUTMUYHOCTH SIBIEHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsiTie o Omome. OCHOBHbIE OMOMBI CYIIU:
TyH/pa, XBOMHBIC JieCca, CMEIIIAHHbIC U IIIMPOKOJIUCTBEHHBIC JI€Ca, CTENH, CAaBAHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BBICOKOTOphs. KiuMar, paCTUTENbHBIA U SKUBOTHBIM
Mup OHOMOB CYIIH.

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

JdemoHcTpanumn

[Toptpetsl: B. W. Bepuanckuii, 9. 3rocc.

Tabmuubr u cxemol: «I'eocdepsl 3emuny», «KpyroBopor a3ora B Mmpupoje»,
«KpyrosopoT yriepona B mpupoae», «KpyroBopor kuciopoga B MpPUPOJIE»,
«KpyroBopoT Boabsl B mpupoje», «OcHOBHBIE OWOMBI cymny, «Kinmatndyeckue
nosica 3emnm», «TyHapay», «Taira», «Cmemannasii gec», «IIMpoKOIMCTBEHHBIN
necy, «Cremnby, «CaBanHay, «[lycTbiHsay», « Tponrueckuii gec.

O6opynoBanue: repOdapuu pacTeHUl pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpy:kaoinas cpeaa

DKOJIOTUYECKHE KPU3UChI M HUX NpUYMHBL. Bo3aeiicTBue denoBeka Ha
ouocepy. 3arpszHeHHe BO3AyIIHON cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHON cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MIOYBEHHBIX pecypcoB. 3MeHeHune Kinumara.

AHTpPONIOTEHHOE BO3/IEMCTBUE HA PACTUTEIbHBIN U )KUBOTHBIN Mup. OXpaHa
PACTUTENBHOTO M XUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXPaHbl MPUPOJBI.
Kpacubie xuuru. OcobGo oxpansiemblie mnpuponnsie Tepputopun (OOIIT).
Boranndeckue cazibl ¥ 300J10TUYECKUE TAPKH.

OCHOBHBIC TIPHUHIIMIBI YCTOMYMBOTO DPA3BUTHS YEIOBEYECTBA W TMPUPOIBI.
PanvonanpHO€  MPUPOJOMONB30BAHME M COXPAaHEHHE  OHMOJIOTHYECKOTO
pazHooOpasus 3emiau. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYCCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'0 KPU3HCA U €r0 BEPOATHBIE MOCIEACTBHUS.

Pa3BuTnHe METOZOB MOHUTOPWMHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuble ucciedo8anus nepexoda K pecypcocbepezarowjeli u
KOHKYPEeHmocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugaroujue O00CmMyn K
ungopmayuu no cocmoaHuro OMOEAbHLIX U008 U dKocucmem. (OcHOBbI



aKopeaburumayuu dKkocucmem u cnocob6o8 6O60pbbbl ¢  OUONOBPENCOCHUIMU.
Pexoncmpyxyus mopckux u HazemMHbIX IKOCUCTIEM.

JdemoHcTpanumn

Tabmuubr u  cxembl:  «3arps3HeHHe  aTtMocepb»,  «3arps3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBbl», «llapHukoBbll  3pdexT», «Ocobo
OXpaHsieMble PUPOJIHbIE TEPPUTOPUN», «MoeNn yIpaBIIeMOro MUPa.
O6opynoBanue: ¢dororpaguu OXpaHsSEMbIX pacTeHUM U KUBOTHBIX KpacHoit
kHUr" Poccuiickoit @enepannu, KpacHOM KHUTH peruoHa.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3ylbTaTaM OCBOEHUS
oOyyJarolmuMuCsl TMPOrpaMM CpefHero oOmiero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U PEIMETHBIC.

B cTpyKType TMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MPOrPaMMbl O OUOIOTHUU
BBIJICJICHBI CIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCA POCCUUCKOM
IPaKIaHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, Haluuue momusayuu K OOyUYCHHIO  OHOJIOTHH,
yejleHanpasienHoe pazeumue BHYTPEHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATULIUM Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOECH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, TMPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPABOCO3HAHUS ~ DKOJOTHYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH )KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIC PE3YyJIbTaThl OCBOSHUS TIPOTPAMMBbI 110 OMOJIOTHMH JOCTUTAOTCS
B EIWHCTBE Yy4YeOHOM M BOCIUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUHU C
TPAIULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIbTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMH, MPUHIATBIMU B OOIIECTBE IMpaBUJIaMH U HOpPMaMH
MOBEJICHUS W CIOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpAa3BUTHS, PA3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPSJIKY, YEIOBEKY TPyJa M CTaplieMy IMOKOJCHHUIO,
B3aMMHOI'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KyJIbTypHOMY HACIEIUI0 H
TpaJIuIUsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoie u
OKPY’KAIOIIEH Cpee.

JImdHOCTHBIE pe3yJbTaThl OCBOCHUA YyueOHoro mpenmera «buomorus»
JIOJIKHBI OTPAXKaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEH IIO3UIIMCH JHUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIIMM, TIO3UTUBHBIX BHYTPEHHHX  YyOEXIEHUH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM TEHHOCTSIM POCCHIMCKOTO O0OIIecTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOILIECCE pean3alii OCHOBHBIX HaIPaBICHUM
BOCIIUTATENbHOU JIEATEIbHOCTH, B TOM YKCJIE€ B YACTH:

1) rpaskaIaHCKOTO BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UITUH 00YUaAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IMpaB M OOS3aHHOCTEH, yBaXKEHUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU Yy4YEOHBIX U IMO3HABATEIBHBIX 3a7]a4, BHITIOJHCHUU
OMOJOTNYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM XKM3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOJCH C Pa3HBIMU YOCXKICHUSMHU, KYJIbTYPHBIMU IIEHHOCTAMHU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOIO BBIOJIHEHUS
y4eOHbIX, TO3HABaTEeNbHBIX M MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJOTUYECKOTO COJIepKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IEPE]
Ponunoii, ropmoctu 3a CcBOM Kpau, cBOO PoauHy, CBOM S3BIK U KYJbTYpY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILICHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BuTHE OWOJIOTHMH, TMOHUMAaHUS 3HAUYEHHUA OWUOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIbI, B KU3HU YeJIOBEKa M COBPEMEHHOT0 00IIECTBA;

ujaeitHas yOexIEHHOCTh, TOTOBHOCTh K CIy>kKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €Tr0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYSACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO Oy IyILEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATUA L[EHHOCTEM CEMEWHOM JKWU3HU B COOTBETCTBUHU C
TpaauuusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKJIIOYAsi 3CTETUKY ObITa, HAy4YHOrO H
TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHU;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3CUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MIPOSIBIISATh KAUECTBA TBOPUYECKOU JIMUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GopMHUPOBAHHMSA KYJbTYPbI 310POBbS U
IMOIMOHATBLHOTO 0JIArONOJyYHs:

NOHMMAHUE U peanu3alus 30pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(310poBO€  mMHUTaHWE, COOJIOJEHUWE TUTMEHUYECKUX TpaBWI U HOPM,
cOaaHCUPOBAHHBIN PEXUM 3aHATUW M OTAbIXa, peryisipHas ¢dusnyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
coOCTBEHHOMY (DU3UYECKOMY U NMCUXUUYECKOMY 37]0POBbIO;

NMOHUMAHHUE IIEHHOCTU TMPaBWI WHIAUBUAYAIBHOTO U  KOJJICKTHBHOTO
0€301acCHOr0 MOBEACHUS B CUTYAIIMIX, YTPOXKAIOIIUX 3/0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUSI BPEIHBIX MPUBBIUCK (YMOTpeOiIeHuUs
AJIKOTOJIsI, HAPKOTHUKOB, KypEeHUSs );

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTUBHOW JICSITEIHBHOCTH TEXHOJOTHYECKOW U COLUATbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO JCSTEILHOCTD;

UHTEpEC K pa3inyHbiM cepaM MpoPecCHOHANBHON AESTEIbHOCTH, YMEHUE
COBepIlIaTh OCO3HAaHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
cOOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEH )KU3HU;

7) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTHYECKH IIEJIeCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMIie, OCHOBE €€ CYyIlIECTBOBAHUS;

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

OCO3HAHUE TJI00ATBHOIO XapaKTepa 3KOJIOTMYECKHX MpOoOJIeM W MyTel HX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HAHUS M YMEHHSI TIpU pELIEHUH NPOOJEM, CBSI3aHHBIX C palMOHAIBHBIM
IPUPOJONOJIb30BAHUEM  (COONIOJIEHHE  TpaBWJ  TOBEACHUS B  NIPUPOJE,
HAIPaBJICHHBIX HA COXPAaHEHUE DPABHOBECUSI B DKOCUCTEMAaX, OXpaHy BHJOB,
aKocHucTeM, Orochepsl);

AKTUBHOE HENPUSTHE JICMCTBUM, NPUHOCAIIMX BpPEJ  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHUE MPOTHO3UPOBATH HEOIAroNnpUATHBIE SKOJIOTHYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUE PA3BUTOTO DKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYJIbTYpPHI,
OTIbITa TEeSATENHHOCTH DKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIHHON, KOMMYHUKATHBHOM W COIMAIBHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN JEATEITHHOCTH IKOJIOTHICCKOM
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTE
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TIOJUKYJIBTYPHOM MHPE;

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

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUsA ¢ poju B
(GOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAYyYHOTO MBIINUICHHS, CO3JaHUU IIEJIOCTHOTO
NpEeJICTaBlIeHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBCKA M
oOmecTBa, B IO3HAHMHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHHH TPOoOJIeM
COXpaHCHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHU JIJII COBPEMCHHOW ITMBUJIN3AIINH:
oOecIieueHUsT HOBOTO YPOBHS Pa3BUTHS MEIUIMHBI, CO3/IaHHE IEPCIICKTUBHBIX
OMOTEXHOJIOTUM, CHMOCOOHBIX  pelIaTh  PEeCypCHble  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJAa U3 II00ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAIMOHATBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUX 3HAHUA B HEIIX
MOBBIIIEHUSI  OOIIEH KyJIbTypbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PyHKIIMOHAIBHOM IPaMOTHOCTH OOydYaroniuxcs, hopMUpyeMoi
P U3y4YEHUU OMOJIOTUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIOJIb30BaTh IMOJy4YaeMble 3HAHHS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM W3MECHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOYEHUS Ha OCHOBE HAy4HBIX (DAKTOB
UMEIOIIUXCS JAHHBIX C IEJIBIO MOTYYEHHUs TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
penieHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYaIUsX;

OCO3HAHHE IIEHHOCTH HAY4YHOW MIESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
IPOEKTHYIO U UCCIEA0BATEIBCKYIO NESITEIbHOCTh MHANBUAYAITHLHO U B TPYTIIIE;

TOTOBHOCTh M  CHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO W
caM000pa30oBaHUIO0, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUN MO OWOJIOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yiabTaThl OCBOCHUSI y4eOHOro mnpeaMera «buomorus»
BKJIFOYAIOT: 3HA4YUMble [ (OPMUPOBAHUS MHPOBO33PEHUSI OO0YyUaIOIMIHUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIeHAyUYHbIE MOHATHS, OTPaXKAIOIIHNE
[IEJIOCTHOCTh HAyYHOW KapTHUHBI MHUpa U CHEUUPUKY METOJ0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, DHEPTus, SBICHHE, MPOIIECC,
cUCTEeMa, Hay4YHbIH (paKT, MPUHILUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCclieloBaHue,  HaOJoJIeHHe,  HM3MEpeHHe,  OSKCIepUMEHT W Jpyrue);
yHUBEpCAJIbHbIE y4yeOHble JeWcTBUA (MO3HABaTeNIbHbIE, KOMMYHHUKATHUBHBIE,
PETYJISTUBHBIE), oOecreynBaroIme dbopmupoBaHue (GYHKIHOHATBHOM
IPaMOTHOCTH M  COLIMAJIBHOM KOMIIETEHIMH OOYy4YaromMXCcs; CHOCOOHOCTh
oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHYECKHE 3HAHUS M  YHHBEpCalbHble ydeOHbIE JEHCTBUS B
IT03HABATEJILHOW M COLIMAJILHOM MPAKTUKE.

B pesynbrare wu3ydeHus OWOJIOTMM Ha YpPOBHE CpeaHero oOIIero
oOpa3zoBanus y oOyuyatouierocs OyayT cGhOpPMHpPOBAaHBI TO3HABATEIbHBIC
yHUBEpCaJbHbIC YUCOHBIC ICHCTBUS, KOMMYHHUKATUBHBIC YHUBEPCAIbHBIC YUeOHbIE
NENUCTBHS, PETYJISTUBHBIE YHHUBEpCaJIbHbIE Yy4YeOHBIC JACHCTBUS, COBMECTHAs
JeSTEIbHOCTbD.

MeranpenMeTHble pe3yJbTaThl OCBOCHMsI IPOTPaMMbl CpeIHEro oOIIero
00pa3oBaHUs JTOJKHBI OTPaXKaTh:

OBaanenue YHUBEPCAJIbHbIMHU y4eOHBIMH NMo3HABATEJbHLIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYECKHe TeCTBHSA:

CaMOCTOSITEIbHO  (OPMYNIHpPOBAaTH W aKTyaJlU3UpPOBaTh  MpoOJIeMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUUECKOTO MBIILUICHUS
(aHa)IM3a, CHHTE3a, CpaBHEHHUS, KJIacCH(pUKAIIMU, 0000IIECHMS ), PaCKPhIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTAHABINBATH
CBSI3M C APYTUMU TOHATHUSIMH);

OmpeAessaTh IEJIH JEATEeIbHOCTH, 3ajlaBas IMapamMeTpbl M KPUTEPUH HX
JIOCTHKEHHS, COOTHOCUTH PE3YJIbTaThl IEATEIBHOCTH C TMTOCTABICHHBIMHU IEISMU;

UCITOJTH30BaTh OMOJIOTHYECKHAE IMOHATHS ISl 0OBSICHEHUS (PAKTOB M SBICHUUI
YKWBOW MIPUPOJIBI,

CTPOUTh JIOTMYECKHE PaCCyXJeHUS (MHAYKTUBHBIC, JEIyKTHUBHBIC, IO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH MU TPOTHBOPEYHS B paccMaTpHUBACMBIX
SIBJICHUSIX, (POPMYIUPOBATH BBIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSATH CXEMHO-MO/ICIbHEIC cpencTBa TS MIPEeJICTaBICHUS
CYIIECTBEHHBIX CBS3€M W OTHOIIECHUM B M3y4aeMbIX OHMOJOTMYECKUX OOBEKTaX, a



TaKK€  MPOTUBOPEYHM  pa3HOr0  poja,  BBISIBICHHBIX B Pa3IMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PEIICHUs] MPOOJIEMBbI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTepUalibHbIX U HEMATEepUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
1eJISIM, OIEHUBATh PUCKU MOCIECTBUM 1€ TEIbHOCTH;

KOOPJAMHUPOBATh U  BBIMOJHATH pabOTy B  YCJIOBHUSIX  PeajbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;

pPa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIAJICTh HaBbIKAMH y4€OHO-UCCIIEIOBATEILCKON M TPOCKTHOM JIESITEILHOCTH,
HaBBIKAMHU  paspenieHus mpodsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PA3JIUYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHUIO HOBOTO
3HaHUS, €r0 MHTEPNpEeTalnH, MPeoOpPa3oBaHUIO W NPUMEHEHHUIO B YYEOHBIX
CUTyaIUsX, B TOM YHUCJIC TIPU CO3aHUN YUCOHBIX U COIMATIbHBIX MPOEKTOB,;

dbopMupoBaTh HAYYHBIM THUI MBIILICHUS, BJIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTh H (OpMyIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NESTEHbHOCTU U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJlM3MpOBaTh 3ajauvy,
BBIIBUTATh THUMOTE3y €€ pelIeHus, HaXOAUTh apryMEHThl IS JOKa3aTeIbCTBa
CBOMX YTBEPKIICHUI, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJNYYEHHBIE B XOJE pEIICHHUsS 3aJaddl  Pe3yJIbTaThl,
KPUTHYECKHU OIICHUBATh X JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

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

yMETh TIEPEHOCUTh 3HAHHUS B IO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3ZHEICSATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJIEH, MpEAJiaraTh OPUTHMHAIBbHBIC MOJIXOJbl U PEILICHUS,
CTaBUTb NPOOIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX WH(POPMAINH (TEKCTE YIeOHOTO
ocooOusi, HAyYHO-TIOMYJIIPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBapsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax AaHHbIX, B VHTepHeTe), aHAIU3UpPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKU OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

(GbopMyIHpPOBaTh 3aMPOCHl U MPUMEHATh PA3IMYHBIC METOIBI MPHU TIOUCKE H
otOope Ouonornueckoil uHGOpMaIUU, HEOOXOIUMOM JJIsi BHITIOJHEHUS YUEeOHBIX
3azay;

NPHOOPETAaTh ONBIT HCIIOIB30BAHUSA HWH(POPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCTIOIb30BAHUS PA3IUIHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAJIBHYIO  (OpMYy  TIPEICTaBICHUS
Oounonornyeckoit mHpopManuK (CXeMbl, rpadUKH, TUArPaAMMBI, TAOJHIIBI, PUCYHKH
" [pyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJACTBA Mpu pabdoTe ¢
Ouojornyeckoil uMHPOpMANMEW: TPUMEHATh XUMHYECKHE, (HU3NYecCKue W
MaTEeMaTUYCCKUE 3HAKU W CUMBOJIBI, (OPMYJIbI, abOpeBHATypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBAaTh  3HAKOBO-CMMBOJHMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIIUH,
UH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) o0menue:

OCYUIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO Y4aCTBOBAThH
B JMAJIOTe WJIM TUCKYCCHUU TIO CYIIECTBY OOCYyXIaeMod Tembl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3UIUN JAPYTHX YYACTHUKOB
JaJiora Uin JUCKYCCHUM);

pacmo3HaBaTh HeBepOajdbHBIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEIANOCHUIOK BO3HMKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSITYaTh KOH(IUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOCH, MPOSIBISTh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOppeKTHOU (hopme GOpMyIHpOBaTH CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HMCIOJIB30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI IesITeTbHOCTD:

MOHUMATh W HCIIOIH30BaTh MPEUMYIECTBA KOMAaHIHON W WHIIWBHIYyaTbHOU
paboThI U penIeHUH OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHHS TPYIIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEHICHUU YU4eOHOM 3a1a4K;

BBIOMpATh TEMAaTUKy M METOJBI COBMECTHBIX MEHUCTBUN C YYETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEHN Ka)XXJ0T0 YieHa KOJUICKTHBA;



NpUHUMATh 1EIM COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JIEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JECHCTBUM,
pacupenensaTh poid C YYETOM MHEHUHM YYaCTHUKOB, OOCYXAAaTh pPE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOEKTHI, OIIEHMWBAaThb HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILLECTBIIATh TMO3UTUBHOE CTPATETMYECKOE TIOBEJAEHUE B PA3IUYHBIX
CUTYAIUsX, IPOSIBISTh TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATHUBHBIMY 1€ HCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JUIsl BBISBJICHUS MpoOJIeM M uX
pelieHus B )KM3HCHHBIX U YUEOHBIX CUTYyAIUAX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN 1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBHSIX M IMOCTYIKAax MO OTHOLICHHWIO K WBOUW MPUPO/IE,
CBOEMY 3/I0POBBIO U 30POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIE€SITENBHOCTh, BBISBIATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auu B 00pa30BaTEIbHOM
NEATENIbHOCTU U )KU3HEHHBIX CUTYaLUIX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH pEIIeHUs NpodsieMbl €  y4ETOM
UMEIOIIUXCS] PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU];

J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIINH B
pa3HbIX 00JIaCTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYyalMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATHh COOTBETCTBUE PE3YJIbTATOB LIENSAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEHWCTBUA M MBICIUTENBHBIX IPOLECCOB, HX PE3YyJbTAaTOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI peIIEKCUU ISl OIEHKUA CHUTyallud, BHIOOpA
BEPHOTO PELICHUS;

YyMETh OLICHUBATh PHUCKH W CBOECBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKECHUIO;



IIPUHUMATh MOTHBBI M AapTryMEHTHl JAPYTMX I[pPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CeONA U IPYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHThl JAPYTMX MpPHU AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HNPEIMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yabTaThl OCBOEHHUS COJIEpXKaHUA Y4YeOHOTO TMpeaMera
«buonorus» Ha yriIyOnE€HHOM YpOBHE OpPHUEHTHPOBAHBI Ha obOecrieyeHue
npodunbHoro  oOydeHus  oOyvarommxcs  Ouonmorud. OHM — BKIIIOYAIOT:
crienuduyeckue s OMOJOTHH HAyYHbIC 3HAHUSI, YMEHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHUI0, UHTEPIIPETALIMK U MPEOOPa30BAHUIO 3HAHUM, BHUJIBI JACATEILHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUN M MX MPUMEHEHUIO B PA3IMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalnusx. [IpenMeTHbie pe3ysbTaThl MPEACTABICHBI IO
rojiamMm U3y4eHUsl.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10
KJlacce NOJKHBI OTPaXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MeCTeé U poJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHUH TpoOJIeM  palMoOHAIBHOTO
IPUPOJIOIIONIH30BAHUS, O BKIIAJE POCCUMCKUX M 3apyOEKHBIX YUYEHBIX B Pa3BHUTHE
OHoJIOrHny;

BIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHHWM, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIArarone OHONIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OopraHusM, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJISIHS, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTH, POCT M Pa3BUTHE), OUOJIOTHYECKUE TEOPUH
(knetounas Teopust T. lIBanna, M. Illneiinena, P. BupxoBa, XxpoMOCOMHas TeOpuUs
HacneAacTBeHHocTH T. Moprana), yuyenus (H. W. BaBunoBa — o0 uneHTpax
MHOTOOOpa3uss W  TMPOUCXOXKICHHUS  KYyJIbTYpHBIX  pAcTEHHIi),  3aKOHBI
(emnHOOOpa3us MOTOMKOB TIEPBOTO TMOKOJEHUS, PACIICIIIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOro HacienoBanuss [. MeHgensi, TrOMOJOTMYECKHX PSAOB B
HACJIEICTBEHHOU M3MEHYMBOCTH H. . Basunoga), IIPUHIIATIB
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOI'O TMO3HAHHUSI, HUCIOIb3YEMBIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHHE BBIICTSATh CYIIECTBEHHbIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHU, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAacTEHUI, >XUBOTHBIX, YEJIOBEKAa, IPOIECCOB KU3HEIEATEIHHOCTH,
NPOTEKAIONINX B OpraHU3MaxX PacTeHHH, )KMBOTHBIX W UEJIOBEKa, OMOIOTHYECKUX
npoueccoB: oOMeHa BellecTB (MeTadoIn3M), MPEeBpAlICHUSI YHEPTUHU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUA, (OTOCUHTE3a U XEMOCHHTE3A,
MUTO3a, MeH03a, TaMeToreHes3a, SMOpHUOTreHe3a, MoCTIMOPHUOHATILHOTO Pa3BUTHS,
pa3sMHOXEHUS,  WHIUBUAYATbHOTO  pa3BUTHSA  OpraHm3mMa  (OHTOTEHE3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEXIy OpPraHOMIAMH KIETKH U HX
(GYHKIHUSIMH, CTPOSCHHEM KIETOK pa3HBIX TKaHEW W MX (YHKIUSMH, MEKIY
OpraHaMd W CHCTEMaMH OpraHOB y pAacTeHHH, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIHUSIMHA, MEXKIY CHCTEMaMH OPraHOB W WX (QYHKIHMSIMH, MEXKIY dSTaramu
oOMeHa BelIeCTB, dTallaMU KJIETOYHOTO IIMKJIA W )KU3HCHHBIX IIUKIIOB OPTraHU3MOB,
dTarmaMu SMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamu cpeapl OOUTaHUS;

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

YMEHUE HCIOIb30BATh COOTBETCTBYIOUIME aPTyMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTeJIbCTBA POJICTBA OPraHM3MOB Pa3HbIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHUE peliaTh OMOJIOrHYECKUE 3a/1a4H, BBISIBISTh MPUYNHHO-CIIEICTBEHHbIE
CBSI3M MEX]Iy UCCIIEIYEMbIMU OMOJIOTHYECKUMH MPOIIECCAMH U SIBJICHUSIMHU, J€NIaTh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHH TOJTYYEHHBIX PE3YJIbTATOB;

yMEHHE BBITIONHATh J1aOOpaTOpHBICE W TpaKTUYeCKue paboThl, COOII0IAThH
npaBuja Ipu pabore ¢ y4eOHBIM H J1a0OpaTOPHBIM 000PYyI0BAaHUEM;

YMEHHUE BBIJBUTATh THUIOTE3bI, MPOBEPATh UX IKCIEPUMEHTAIHLHBIMU
cpeacTBamu, (GopMyIupys Leidb HCCIEAOBaHUS, aHAJIU3UPOBATh IOJYyUYEHHBIC
PE3yNbTATHI U JACNIaTh BHIBOBL;

YMEHHE y4yacTBOBAaTh B yueOHO-HCCIIEJOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUH W MEJTUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HBIX OOILECTB, U
nyOIMYHO  TPEACTABIATH  IOJYYEHHBIE  pe3yNbTaThl Ha  YYCHHUYECKUX

KOH(EPEHITUSX;
YMEHHUE OIICHWBATh OSTUYECKHWE AaCMEKTHl COBPEMEHHBIX HWCCIEIOBAHUN B
obmacth  OMONOTMM W MEIUIMUHBI  (KJIOHUPOBAaHWE,  HMCKYCCTBEHHOE

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



YMEHHE OCYILIECTBIATh OCO3HAHHBIM BHIOOp Oyaymieidl npodeccuoHanbHON
NEATeNIbHOCTU B 00JlacTh OMOJOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO034MCTBA, MUIIEBOM MPOMBIILICHHOCTU, YTIyOJISITh MO3HABATEIbHBIM
MHTEpPEC, HAIIPaBJICHHbI HA OCO3HAHHBINA BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
IPOJIOJDKEHUE  OMOJIOTMYECKOrOo  00pa3oBaHUsI B  OpPraHU3alMsIX CPEIHETo
poQeCcCUOHATBLHOIO U BBICIIETO 00pa30BaHUs.

[IpeameTrHble pe3yiabTaThl OCBOeHUSI yueOHOro mpenmeta «buonorus» B 11
Kjlacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OHOJOTHH B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MUpPa, B TO3HAHUM 3aKOHOB TPHUPOJLI U PEHICHUU HKOJIOTUUYECKUX
npoOjieM 4eJIOBeUeCTBa, a TakXe B pPEHIEHWH BOMPOCOB PallMOHATBHOTO
PUPOJIONIONIH30BAHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K TPUPOJIE,
00I1IeCTBY, YEJIOBEKY, O BKJIAJ€ POCCUMCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OUOJIOTHY;

yMEHUE BJIAJIETh CHUCTEMOW OHWOJIOTMYECKHX 3HAHUH, KOTOpas BKIIOYACT
OTIpeNieJICHUs] ¥ TIOHUMAaHHWE CYIIHOCTH OCHOBOIIOJIATAIOIIMX OHOJOTHUYECKUX
TEPMUHOB M TOHATUN (BUJ, 3KOcHCTeMa, Ouocdepa), OMOIOrHUECKHE TEOPHUH
(oBomtoumonHast Teopus Y. JlapBuHa, cHHTETHYECKasi TEOPHUs BOJIIOIUHU), YUCHUS
(A. H. CeBep1ioBa — 0 myTsX W HampasieHUsX 3Boitonnu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apojsimieBoro cxojacrsa K. M. boapa), npaBuna (munumyma 1O. JIuOuxa,
AKOJIOTUYECKON MHpaMUIbl SHEPruM), rumore3bl (runore3a «vupa PHK» V.
I'unGepra);

YMEHHUE  BJIAJETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO  IIO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTHYECKUX MCCIIEIOBAHUSIX )KUBBIX 00BEKTOB M IKOCUCTEM
(omucanue, M3MepeHue, HabIo/IeHne, IKCIIEPUMEHT), CIIOCOOaMU BBISIBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHUE BBIJCIATh CYIIECTBCHHBbIC TNPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
DKOCHCTEM U Omocdepsl, CTAOMIM3UPYIOIIETO, IBIXKYIIETO W Pa3phIBAIOIICTO
€CTECTBEHHOT O otOopa, aJJIONAaTPUUYECKOTO u CUMITATPUYECKOT O
BUI000pA30BaHUs, BIMSHUS JBIKYIIIMX CHJI ABOJIFOIIMU HAa T€HO(OH MOMYJISIINH,
MIPHUCTIOCOOJIEHHOCTH OPTaHU3MOB K cpejie OOWTaHUs, YepeOBaHMS HAIPABICHHM
ABOJIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA YIHEPTUH B IKOCUCTEMAX;

YMEHHUE YCTaHABIMBATH B3aMMOCBSI3M MEXKJY MPOLECCAMH SBOJIOLNH,
JOBIKYIIUMU CUJIAMH AHTPOIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX JKOCHUCTEM U
PUCTIOCOOJICHUSIMHA K HUIM OPTaHU3MOB;

YMEHUE  BBIBISATH  OTJIMUMTENbHBbIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUJIOB K cpele OOMTaHMs, a0MOTHMUYECKUX M OHMOTHYECKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAX,
AHTPOINIOT€HHBIX U3MEHEHUN B AKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE UCIOIb30BaTh COOTBETCTBYIOUIUE AaApPTyMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTUIO U CHUMBOJHKY JUIS JOKa3aTeIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBS3M OPTraHU3MOB U Cpebl OOUTaHUs, CIUHCTBA
YeIIOBEUEeCKNX pac, HEOOXOMUMOCTH COXpaHEHHsT MHOT000pas3wsi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPUPOJIBI M YEIIOBEUYECTBA;

YMEHHUE pelIaTh OMOJIOTHYECKUE 3a/1aUH, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3M MKy UCCIICTYEMBIMU OMOJIOTHICCKUMH MPOIIECCAMHU | SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHMH ITOJTYYCHHBIX PE3y/IhbTaTOB;

YMEHHE BBINIOJHATH JIA0OpaTOpPHBIE M TPAKTHYECKHE padOThI, COONIONATH
npaBWiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJBUTATh THUIOTE3bI, TPOBEPATh X IKCICPUMEHTATIHLHBIMU
cpeacTBamMu, (GOpMYyIUpPYs IEdb HCCIEAOBAaHUsS, aHAIM3UPOBATH MOJTyUYCHHBIC
PE3yNbTaTHI U JCNIaTh BEIBOIBL;

yMEHHUE yYacTBOBaTh B YUe€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJIOTHH,
9KOJIOTUM W MEJHUIIMHE, NMPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJUYHO  TPEJACTaBIATh  TOJYYCHHBIC  pe3yJbTaThl HAa  YYCHHYCCKUX
KOH(EepeHITUX;

yYMEHHUE OIEHUBATH TUIOTE3bI U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YeJIOBEYECKUX pac, O MPUYMHAX, MOCIHEACTBUSX M CIOCO0aX MpPerIoTBpaIlCHUS
r1o0aabHbIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccroHaIbHOM
JESTEIHbHOCTU B 0071aCTH OMOJIOTUH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
IPOMBIIIEHHOCTH, YTAyONsTh TMO3HABaTEIbHBIM WHTEPEC, HAINPABICHHBIA Ha
OCO3HAaHHBIH  BBIOOp  COOTBETCTBYMIOIIEH  mpodeccun W MIPOJOJDKCHHE
OMOJIOrMYecKOro o0pa3oBaHUs B OpraHU3AIMSAX CPEIHETO NMPO(ECCHOHATBHOTO H
BBICITIETO 0Opa30BaHMS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI pecypest
1 buonorus xak Hayka
2 JKuBbIE CHCTEMBI 1 HX H3YYCHUE
3 Buosnorus kinetku 0.5
4 XuMHUYecKasi OpraHu3aIys KISTKH 10
5 Ctpoenue u GyHKIIMH KICTKH 8
5 OOMeH BellecTB U MpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 HacnencrBennas nungopmanus u 9 05
peanuzanus e€ B KJIeTKe
Kv3HEeHHBIN UK KIETKU 6 1
Crtpoenue u (yHKIIMH OPTaHU3MOB 17 15
10 Pa3MHOXeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTrka — HayKa O HACIEACTBEHHOCTH U 5 05
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust oOpraHu3MoB 4 1
16 buoTtexHonorust 1 CHHTETHYECKass OMOJIOTHUS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102

13




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 3apoxaeHue 1 pa3BUTHE BOJTIOIIMOHHBIX 4
MpeACTaBICHUN B OMOJIOTHH
Muxkpo3BoIONUs U €€ pe3ybTaThl 14 2
Makpo3Boronus 1 e€ pe3yaIbTaThl 6
[TponcxoXxaeHHE U Pa3BUTHE KU3HH Ha
4 p A P 15 15
3emiie
5 [TpoucxoxaeHne YeaoBeKka — aHTPOIIOTCHES 10 1
DKOJIOrusl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpraHW3MOB M HaJIOPTAaHU3MEHHBIX CHCTEM 3 0.5
C OKpY>Karolleu cpeaou
Opraau3Mebl ¥ cpesia OOUTaHUS 15
DKOJIOTHS BUJIOB U TOMYJISAIIAN 0.5
DKOJI0THUsl COOOIIECTB. DKOIOTHUECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — riiobanbpHas 3KocHCTEMA
11 Uenoek u okpyxarolas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite u3yyeHHus | oOpa3oBaTe/ibHbIE
padoThI padoTsbI pecypest
1 Buonorus xak KOMITIEKCHAst HAyKa U KakK 1
4aCTh COBPEMEHHOT'O OOIIECTBA
2 JKuBbI€ CUCTEMBI U X CBOMCTBA
3 YpoBHEBas OpraHU3aLUs KUBBIX CUCTEM 1
4 WcTtopust OTKPBITHS U U3YUYCHUS KIETKHU. 1
Knerounas Teopus
MeTo b1 MONEKYISIPHON U KIIETOYHOU
ounonorun. [IpakTraeckas padota
5 «3yueHue MeToI0B KJIETOUHOM OHOJIOTUU 1 05
(xpomatorpadus, anexrpodopes, '
muddepennranbHoe EHTPUGYTHPOBaHUE,
[T1IP)»
6 XUMUYECKUI COCTaB KIETKU 1
7 MunepanbHbIe BEIECTBa KIETKH, UX 1
Ouonoruyeckas poib
OpraHuyeckue BellecTBa KIeTKU — OeJKH.
8 JIaGoparopHas pabota «OOHapyxeHue 1 05
0€JIKOB C TOMOIIBIO0 KAUeCTBEHHBIX '
peaxkuuin»
9 CaoiicTBa, K1accupuKkanys v GyHKIUNA 1

O€JIKOB




OpraHqucm/Ie BCIICCTBA KIICTKH —

10
yTJIEBOMBI

11 Oprannueckue BenecTBa KIeTKH —

JIUTTU B
Hyxneunossie kucnorsl. JJHK u PHK.

12 Jlabopatopnas pabora «lVccnenoBanue 05
HYKJIEMHOBBIX KUCIIOT, BBIJICIIEHHBIX U3
KJIIETOK Pa3JTUYHBIX OPTaHU3MOBY

13 Crpoenue u ¢pynkiun ATO. [Ipyrue
nykineosunrpudocpatel (HTD)

14 CexsenupoBanue JJHK. Metonabl
TCHOMHKH, TPAHCKPHUIITOMHKH, IIPOTCOMUKHN

15 MeToapl CTPYKTYpHO#H OHOJIOTHH

16 Tuner knetok. [IpokapuoTudeckas KieTka
CtpoeHne 3yKapuOTUYECKOW KIIETKH.

17 [IpakTuueckas padota «M3ydeHne cBOMCTB 0.5
KJIETOYHOM MeMOpaHbI»

18 [ToBepXHOCTHBIN amnmapaT KJICTKA
OnHoMeMOpaHHbIE OPraHOU bl KIIETKH.

19 [IpakTuueckas pabota «3ydyenue 05
JIBUKEHHS [IUTOTIa3Mbl B PACTUTEIBbHBIX
KIIETKaX»

[TomyaBTOHOMHBIE OPTaHOUIBI KIETKU:

20 MUTOXOHAPUH, mnacTuabl. JlaboparopHas 05
pabota «MccnenoBanue niaasmMoian3a u '
JIETINIa3MOJIHM3a B PACTUTENBHBIX KIETKAX)

21 HememOpaHHbIe OpraHOU/IbI KJIETKH

22 Crpoenue u GyHKUIUH s7Ipa




23

CpaBHHTENIbHAS XapaKTEPUCTHKA KIETOK
sykapuot. JlaboparopHas padota
«M3ydyeHue cTpoeHus KJIETOK pa3InyHbIX
OpPTraHNU3MOBY

0.5

24

ACCUMUIISIIHS U TUCCUMIISIIASL — JIBE
CTOpOHBI MeTabonu3Ma. Turber oOMeHa
BemecTB. JJabopaTopnast pabora
«M3y4eHne KaTaaTuTHYeCKON aKTHBHOCTH
(hepMeHTOB (Ha puMepe aMuiIasbl WIK
KaTaJias3bl)»

25

@epMEeHTAaTUBHBIN XapaKTep peakni
KJIeTouyHOro Metabonu3ma. JlabopaTopHas
pabota «M3yuenue hepMEeHTaTUBHOTO
paciienieHus IepoKCUaa BOAOPOIa B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAX)

0.5

26

benku-aktuBaTophl ¥ OCIKU-UHTUOUTOPDI

27

ABTOTpOGHBII THIT OOMEHa BEIIECTB

28

dortocunTes

29

XemocuHTe3. JJabopaTropHas padota
«CpaBHeHHe Mpo1eccoB POTOCHHTE3A U
XEMOCHHTE32

0.5

30

AnaspoOHbIe OpraHn3Mbl. Buasl OposkeHus.
JIaGoparopHas pabota «CpaBHeHHE
MIPOIIECCOB OPOXKEHHUS U JIBIXaHUS

31

AdpOoOHbBIE OPraHU3MBbI. JTaIbI
HHEPreTHYECKOro oOMeHa

32

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




npoToHHOU AT®-cuHTa3bI

33 Peakiun MaTpuyHOTO CHHTE3a
34 Tpanckpunuus — matpuunslil cuate3 PHK
35 Tpaucnsus u e€ Tarbl
36 KomupoBanue amuHOkuCIIOT. Poitb
pubocoM B OnocHuHTEe3€e Oenka
37 Opraauzanys TeHOMa y TPOKapUOT U
9YKapHOT
38 MosekysipHbIe MEXaHU3MBI SKCTIPECCHU
TCHOB y DYKapHOT
Bupycsr — BHeKIIeTOUHBIE (POPMBI JKU3HU U
39 obnuraTHbIe Mapa3uThl. [IpakTuyeckas 0.5
pabota «CoziaHue MOJENIN BUPYCa»
40 BupycHble 3a001eBaHus YeI0BEKa,
YKUBOTHBIX, PACTCHHI
41 HanorexHonorny B OMOJIOrUA U MEIULINHE
42 ’Kv3HEeHHBIN UK KIETKU
43 Martpuunsiii cuate3 JTHK
Xpomocomsl. JTaboparopHas paboTa
44 «M3yueHue XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernaparax»
45 Jlenenue KIETKH — MHUTO3
Tumne! kietok. KaprokuHes ¥ HTUTOKHHES.
46 JIaGoparopHas pabota «HaGmoneHue 05
MUTO3a B KJIETKaX KOHYMKA KOpEeIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpEnapaTax)»
47 Perynsiuus )KM3HEHHOTO IIUKJIA KIETOK




48

Opranusm Kak eIMHOE LIETI0e

Txanu pacrenuii. Jlaboparopnas pabora

49 . - 0.5
«M3y4yeHune TKaHeH pacTeHUI
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlabopartopHas pabora «/3ydyeHne TkaHeh 0.5
KHUBOTHBIX)»
Opransl. CucreMsl opraios. JlaboparopHas

o1 pabota «M3yuenue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBI>KEHUE OpTaHU3MOB

54 [Iuranue opraHu3MoB

55 [MuTaHne MO3BOHOYHBIX )KHBOTHBIX.
[MumeBapuTenbHas CCTEMA YEIOBEKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX H
9eoBeKa

58 TpaHcHOpT BEIIECTB y OPraHU3MOB

59 KpoBeHocHas cricTemMa M03BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Brigenenue y opraHusMoB

61 3amuTa y OpraHu3MoB

62 NMMyHHas cucreMa 4enoBeka

63 Pa3npaxxiuMocTh U peryJsiius y
OpPTraHU3MOB

64 I'ymopaiibHas peryJisius U SHI0OKPUHHAS

CHUCTEMA )KMBOTHBIX U YCJIOBCKA




65

®opMbl pa3MHOKEHUSI OPTAaHU3MOB

66

[TonoBoe pa3MHOKEHNE

67

Meiios

68

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

0.5

69

WNHnuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOT€HE3

70

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

71

Poct u pa3BuTHE JKUBOTHBIX.
JlaGopatopHas paborta «BrisiBieHne
MPHU3HAKOB CXOJICTBA 3aPOIBIIICH
MTO3BOHOYHBIX JKUBOTHBIX)

0.5

72

PazmHoXeHue 1 pa3BUTHE PACTCHUM.
JlabopatopHas padora «CTpoeHue opranoB
Pa3MHOKEHHUSI BBICIIUX PACTCHHI

0.5

73

I/ICTOpI/IH CTAHOBJICHHA U PA3BUTHUA
TCHCTUKH KaK HAayKH

74

OcHOBHBIE TIOHATUS U CUMBOJIbI TEHETUKH.
JlaGopaTopHas pabora «JIpo3zoduia kak
00BEKT T€HETUYECKUX HUCCIIEIOBAaHMIN)

0.5

75

3aKOHOMEPHOCTH HACJIEI0BAHUS
pU3HAKOB. MoOHOTHOpUIHOE
ckpemuBanue. [Ipaktuueckas pabora
"H3yueHue pe3yabTaToB MOHOTHOPHUIHOTO
CKpelIMBaHus y qpo30¢uisr"

0.5




HI/ITOJIOFI/I‘ICCKI/IC OCHOBbI MOHOFI/IGPI/I[[HOFO

76 1
CKPCIIMBAHUS
77 Ananusupytoiiee ckpemuBanue. Hernonnoe 1
JOMHUHHUPOBAHHE
JluruOpuiHoe CKpeIBaHue.
78 [Ipaktuueckas padota «13yuenue 1 05
PE3YJIbTaTOB JUTHOPUIHOTO CKPEIIUBAHHUS '
y Ip030(HIIBI)
79 [{uTomornyecKkue OCHOBBI TUTHOPHTHOTO 1
CKpEIINBAHUS
80 CueruieHHOE HaclleJIOBaHHUE TTPU3HAKOB 1
81 XpOMOCOMHasi TEOPHSI HACIECTBEHHOCTH 1
82 I'eneTuka mosa 1
83 T'eHoTun Kax 11e10CcTHAsI cUCTEMA 1
84 I'eneTnyeckuii KOHTPOJIb PA3BUTHS 1
pacTeHUM, )KUBOTHBIX U YEJIOBEKA
85 M3MeH4YnBOCTb NMpU3HAKOB. Bribl 1
H3MEHYHBOCTH
86 MoaudukanmoHHass K3MEHUYNBOCTh 1
BapuanvoHHBIN s ¥ BapHaIlMOHHAS
kpuBas. JlaboparopHas pabora
87 «HccnenoBanre 3akOHOMEPHOCTEH 1 05
MOAU(PUKAITMOHHON U3MEHYUBOCTH. '
[TocTpoeHne BapuamoOHHOTO psa U
BAPUALIMOHHON KPUBON»
88 ['eHoTHUIIMYECKAsS N3MECHUYMBOCTD. 1
KomOunHaTuBHAsE K3MEHYUBOCTD
89 MyTainmonHasi U3BSMEHUYUBOCTb. 1 0.5




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

90

3aKOHOMEPHOCTH MYTALMOHHOIO IIpoIiecca.
OnureHeTHKa U SIUr€HOMUKA

91

I'enernka genoBeka. [IpakTuueckas pabora
«CocTaBrieHHe U aHATTN3 POJIOCTIOBHOI»

0.5

92

MeTto1pl METUIIMHCKON T'€HETUKU

93

3HaquI/Ie MeHHHHHCKOﬁ TCHETHUKU B
Hpe)IOTBpaHIeHI/II/I " JICHCHUHU IT'CHECTUYCCKUX
3a00/I€eBaHNIl YEITOBEKA

94

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

0.5

95

MeTopl CeNeKIIMOHHOM PabOTHI.
JlaGopaTopHas paborta «3yueHne MeTo0B
CEJICKITUU PaCTCHUI

0.5

96

JloCTHXKEHUS CeNEeKIIMU PACTEHUI 1
KUBOTHBIX. [IpakTHueckas padora
«IIpuBUBKa pacTCHUI»

97

CoxpaHeHue, U3y4eHHe U UCI0JIb30BaHUE
TEHETUUYECKUX PECYPCOB

98

buoTtexnonorusa kak HayKa U O0Tpaciib
IIpOU3BOJACTBA. HpaKTI/I‘-ICCKaH pa60Ta
«HSy‘-IeHI/IC 00BEKTOB OMOTEXHOIOT I

0.5

99

OCHOBHbBIC HANPABJICHUS] CHHTECTHYECKOMN
OHMOJIOrUU




100 XpOoMOCOMHAsI U TeHHAsI HH)KEHEPHUs 1
101 MenunuHcKiue OHOTEXHOJIOTUH 1
PesepsHbiit ypok. IloBTOpeHue,
102 y 1
000011IeHNEe, CHCTEMATH3AINS 3HAHUN
OBIIEE KOJIMYECTBO YACOB I1
1 CTBO FACOBTIO 102 13.5

[TPOTPAMME




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 OpontonmonHas Teopust Y. Jlapsuna 1
5 JIBH>KyIMe CUIIbI ABOJIFOIMA BHIOB 110 Y. 1
JapBuny
3 Bopnba 3a cymecTBoBaHUE, €CTECTBEHHBIN 1
U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH 1
SBOJIIOLIMU
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOIUS U MAaKPOIBOJIOLIUS
5 [Momynsius — sneMeHTapHasi €AMHULIA 1
9BOJIIOLIMU
3aKOH TeHeTHYECKOro paBHoBecus JIx.
7 Xapau, B. BaitnOepra. JlaGopaTopHas 1 05
pabota «BblisiBIeHUuE N3MEHYUBOCTH Y '
0co0eii 0IHOTO BUa»
8 DOnemeHTapHbIe (PAKTOPHI IBOIOLUU 1
9 D¢ ekt ocHoBarens. Dpdexr 1
OyTBLTOYHOTO TOPIIBIIIKA
10 Murpauyu. M3omaumu nomyJisui: 1
reorpaduueckas, OMoIoruuecKas
11 EctecTBeHHbII 0TOOp — HaIpaBIAIOMIUN 1

(baxTOp BOIIOLUU




12

[TosoBoit 0TOOP

13

[TpucnocoOaeHHOCTh OPraHU3MOB KaK
pe3ysbTaT MUKPOIBOJIIOIHH.
JlabopartopHas pabora «3ydenue
apoMop(}030B U HUANOATATITAIIUHN Y
pacTeHUM U KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocodaeHnil y OpraHn3MoB:

Mopdoiorudeckue, Gu3noJI0ruIecKue,
OMOXUMHYECKHE, IOBEIEHUECKHUE.
Jlabopatopnas padota «IIpucnocobienns
OpPraHru3MOB U UX OTHOCHUTECIJIbHAA
11eTIECO00Pa3HOCTHY

0.5

15

Bupn, ero kpurepun u CTpyKTypa.
JlaGopaTopHas pabora «CpaBHEHHE BUOB
0 MOP(OJIOTUIECKOMY KPHTEPHIOY»

0.5

16

CrpykTypa Buja

17

Bunoo6pazoBanue kak pe3ynbTar
MUKPO3BOJIOLUU

18

CBi3b MHKPO3BOJIIOIHUHU U SITUACMHUOJIOI N

19

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

20

EI/IOFGOFpa(bI/I‘-ICCKI/IC MCTOIbI NU3Yy4YCHUA
OBOJJIOIINH

21

3M6pI/IOJ'IOFI/ILICCKI/IC 1 CPAaBHUTCIIBHO-
MOp(I)OJ'IOFI/ILIeCKI/IC MCTOIbI U3YYCHUA
OBOJJOINHA

22

MOHGKYHHPHO-FeHeTquCKHe,
OMOXMMUYECKUE U MAaTEMAaTUUECKUE




MCTOABI U3YUYCHHA 3BOJIIOINUN

23 OO01mue 3aKOHOMEPHOCTH JBOJTFOIIHH
24 AnantuBHas paauanys. HepaBHOMEpHOCTb
TEMIIOB SBOJIIOIMH
o5 Hayunple runoTe3bl MPOUCXOKICHUS
KU3HU Ha 3emiie
26 JloHay4HBIE TIPEICTABICHUS O 3aPOXKICHUN
KU3ZHU
27 OcHOBHBIE ATanbl HEOPraHUYECKON
SBOJOIIH
28 I'umoTessl 3apoKICHUS )KU3HA
Hctopust 3emin 1 METOBI €€ N3yUYEHUS.
29 JlabopatopHas paborta «3yueHnue u 05
OIMCaHHME UCKOMAEMBbIX OCTATKOB JIPEBHUX
OpPraHU3MOBY
30 HauanbHbie 3Tansl opraHun4ecKkoin
9BOJIIOLIMH
31 DBOJIIONHS DYKApHUOT
OCHOBHBIE 3TaIlbl IBOJIOLUH
39 pactutenbHoro mupa. [Ipaktuueckas 05
pabota «M3yyenune ocoOeHHOCTEH '
CTPOEHUS PACTEHUN Pa3HBIX OTAEIOB)»
33 OCHOBHBI€E ATaITbl YBOJIOLUH KUBOTHOT'O
MUpa
DBouoLus )KUBOTHBIX. [IpakTHueckas
34 pabota «M3ydyeHue ocodbeHHOCTEN 0.5
CTPOEHUS TIO3BOHOYHBIX KHBOTHBIX)»
35 Pa3BuTHe )xn3HM Ha 3eMIie 10 3paM U




nepuojam

MaccoBsie BbIMUPAHUA — DKOJOTMYCCKUC

36 KPHU3UCHI TIPOIILIOTO

37 CoBpeMeHHbIN 3KOJOTUYECKUI KPU3HUC, ET0
0COOEHHOCTH

38 CoBpeMeHHast CHCTEMa OPraHUIECKOTO
MPOIILIIOTO

39 OCHOBHBIE CUCTEMATUICCKUE TPYIIITBI
OpPTaHU3MOB

40 AHTpOIIOJIOTHSI — HayKa O YeJIOBEKe

41 Pa3BuTHe npencraBieHuii o
MIPOUCXOXKICHUH YeJIOBEKa
Mecto yenoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «M3yueHue ocoOeHHOCTEHM 0.5
CTPOCHHSI CKEJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBIKyIIME CHITBI aHTPOIIOTCHE3a

44 CooTHolIeHHe OMOTOTHYECKUX U
COLIMAJILHBIX (PAKTOPOB B AaHTPOIIOT€HE3E

45 OcHOBHBIE CTaIMU aHTPOTIOTeHE3a

46 [Taneoreneruka u najaeoreHOMUKa

47 DBOJIIOLUS COBPEMEHHOTO YeJI0BEKa
UYenoseueckue pachkl. [IpakTideckas

48 pabota «M3ydeHne 3K0I0rHuecKix 0.5
a/IanTanui 4eJI0BeKay

49 MeX TUCIUTUTHHAPHBIE METO/IBI

AHTPOITIOJIOTUHN




50 3apokIeHUE ¥ PA3BUTHE YKOJIOTUN 1
Mertozap! skonoruu. JlaboparopHast pabora

o1 «M3y4eHne MeTo10B 3KOJIOTHYECKUX 1 0.5
HCCIEA0BAHUN

59 3Ha4YeHHE IKOJOTHUECKUX 3HAHUM IS 1
YeJoBeKa

53 Okonorndeckne haxTopbl 1
Abunornyeckue gaktopsl. CBET Kak

54 skonoruyeckuii paxrop. JlabopaTopHas 1 05
pabota «BrisiBnenue npucnocobaeHuit '
OPTaHU3MOB K BITUSTHHIO CBETa»
Abuotnueckue daktopsl. Temmneparypa
KaK AKOJIOTHYECKUH (pakTop.

55 JlabGopaTopHas paborta «BrisiBeHne 1 0.5
MIPUCIIOCOOIEHUI OPraHU3MOB K BIUSTHHIO
TeMIepaTypb»
Abuotnueckue akropsl. BiaaxkHocTh Kak

56 sKoJioruueckuil gpaxrop. JlaboparopHas 1 05
paboTa «AHaTOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenbl 0OUTaHMs OPraHU3MOB 1

58 buonorundeckue puTMbl 1

59 Xuznennsle GopMbI OpraHU3MOB 1

60 buotnueckue hakTopsl 1
3HayeHne OMOTUYECKUX B3aUMOICHCTBUI

61 JUIsl CYIIIECTBOBAHMsI OPIraHU3MOB B cpejie 1
oOuTaHus

62 OKOJIOrM4eCKHe XapaKTEpUCTUKU 1




MOomyJIsinunu

OcHOBHBIC ITOKA3aTSIU MOMMyJIsAHU U

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3pPACTHAS U
IOJIOBAsi CTPYKTypa
OcHOBHBIE TIOKA3aTEIIN TTOMYJISIIIH:

64 POXKIaeMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTH, MUTPAIIAN

65 DKojoru4eckasi CTpyKTypa MomyJisiuu

66 JlmHaMuKa TOMYJISIIAH U €€ PeryJIsIus

67 KpuBbIe pocTa YUCIIEHHOCTH TIOTYJISIITHH.
KpuBbie BEDKUBAHUS
DKoJIoruyeckast HuIlla BUa.

68 Jlabopatopnas padora «IIpucnocobienus 0.5
CEMSTH PaCTECHUH K PaCCEIICHUIO»

69 Bun kak cucrema momysiuit

70 3aKOHOMEPHOCTH MOBEJCHHS M MUTPALIAT
JKHBOTHBIX

71 Coo01116cTBO OPraHUu3MOB — OHOIICHO3

72 DKOocHCTeMa KaK OTKpPBITasi CHCTEMa

73 KpyroBopoT BemiecTB 1 MOTOK SHEPTHU B
9KOCUCTEME

74 OCHOBHBIE TIOKA3aTeIN YKOCUCTEMBI

75 DKOJIOTUYECKUE TUPAMUIbI

76 N3menenust cooOIIecTB — CyKIIECCUU

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

78 [IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI




TYHJP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI

80 Ypboakocucremsr. [Ipaktudeckas padota 05
«M3yuenue u onucanue ypOoo3KoCUCTEMBD) '
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
9KOCHCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHAN

82 Pa3HbIX TUIIOB Ha CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJISIIIUOHHOM U
9KOCHCTEMHOM YPOBHSIX

83 buocdepa — obuiernnanerapHas 0601049Ka
3emun

84 VYuenue B. U. Bepnaackoro o 6uocdepe

85 3aKOHOMEPHOCTHU CYLIECTBOBaHUS
orochepnt

86 KpyroBopoTs! BeecTs u
OMOre0XUMHUYECKUE LIUKIIbI

87 3onanbHOCTH OuOchepbl. OCHOBHBIE
OMOMBI CyIIIH

88 YcTolunBocTh Onochepsl

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUUMHBI

90 BosneiictBue uenoBeka Ha Ouochepy

o1 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
pPacTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupo/sl

93 OCHOBHBIE IPUHIMIIBI YCTOHYHNBOTO




Pa3BUTHUA YCTIOBCUYCCTBA U ITPUPOALL

PanmonansHO€ IpUpPOAOIIOIH30BAHUE U

94 COXPaHEHHE OMOJIOTUIECKOTO 1
pa3zHooOpa3us 3emiu

95 C{6061uemz1€ 110 TeMe « MUKpO3BOIIOLUS U 1
e€ pe3yIbTaThD»

96 0.'606HIGHI/IC 1o TeMe «Makpo3BOJIOLHUS U 1
e€ pe3yIbTaThD»

97 O606menue o teme «IIpoucxoxaenue u 1
pa3BHUTHE )KU3HU HA 3eMIIE»

98 O6061menue o teMe «IIpoucxoxaeHue 1
YeJIoBeKa — aHTPOITOTCHE3)

99 O06o01meHne Mo TemMe «IKOJIOTHUS — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHH3MOB)

100 O6006menue mo Teme «OpraHu3Mbl U cpeia 1
oOuTaHus»

101 O6o6meHI/ie 10 TeEME «IJKOJIOTHS BUIIOB U 1
TIOTTYJISLIA I

102 O606menue o teme «buocdepa — 1
riio0aibHAst IKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







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

METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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