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MHNOSACHUTEJIBHASA 3AIIUNCKA

[Iporpamma mo ydeOHOMYy mpeamery "buonorus" (nmamee - Ouojorus) Ha
YpOBHE cpeaHero ooOiiero odpa3oBaHusi pazpaboTaHa Ha ocHoBe dDenepaabHOTO
3akoHa oT 29.12.2012 Ne 273-03 «O06 obpa3zoBanuu B Poccuiickoit denepanuny»,
OI'OC COO, Konuenuuu mnpenonaBaHusi yyeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUH (enepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYyeOubiii npeamer «buonorus» yriay0naéHHoro ypoBHs usydenus (10-11
KJIACChI) SIBJSIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoi obnactu «EctecTBeHHO-
HayuHble npeameTsl». CormacHo nonoxeHusiMm @OI'OC COO npodunbHbIe
yueOHbIe MpEeIMEThI, U3ydyaeMble Ha YriIyOJIEHHOM YPOBHE, SIBISIIOTCS CIIOCOOOM
muddepeHnmanu  OOy4eHHs] Ha YPOBHE CpeaHero ooOiiero oOpa3oBaHus U
OpU3BaHbl 00ECIEeUYUTh MPEEeMCTBEHHOCTh MEXJYy OCHOBHBIM OOIIMM, CPEIHUM
o01MM, cpeTHUM Ipo(deccHOHaIbHBIM U BBICIIMM 00Opa3oBaHueM. B To ke Bpems
KOKIbIA M3 O3TUX Y4eOHBIX NPEIMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
NPUOPUTETHOE PEIICHHE O00pPa30BATENbHBIX, BOCIHUTATENBHBIX M Pa3BUBAIOIINX
3a/lay, CBA3AHHBIX C MpodopueHTanued o0y4yarouuxcsi W CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHON 00JIacTH HAy4YHOT'O 3HAHMSI, CBSI3aHHOTO C OHOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTHUEHN, CIOPTOM HJI BOEHHBIM JICJIOM.

[Iporpamma mo yueOHOMYy mnpenMery "buonorusa" maér mpeacraBieHue o
HeMM M 3ajadax M3ydeHus ydeOHoro mpenmera «buosorus» Ha yriayoaéHHOM
ypOBHE, onpenenser 00s13aTebHoe (MHBApUAHTHOE) MIPEIMETHOE COJIEpKaHue, ero
CTPYKTYpPHpOBaHHE TIO pa3jieliaM M TeMaM, paclpefeieHre M0 Kiaccam,
PEKOMEHyeT TMOCIeA0BATeIbHOCTh M3Y4YEHHs YYeOHOro marepuaia ¢ y4ETOM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBsI3€l, JOTUKH Yy4eOHOTO Ipoiiecca,
BO3pPAaCTHBIX OCOOCHHOCTEHM oOydaromuxcs. B mporpamme 1o Ouosioruu
peanu30BaH TMPUHIUIN TPEEMCTBEHHOCTH C HW3YYeHUEM OHOJOTMM Ha YPOBHE
OCHOBHOTO  oOmiero  oOpa3oBaHus, Ojaromaps YeMy TMPOCMAaTpUBACTCS
HAIPaBJICHHOCTh HAa  MOCJEAYIOIIee  pa3BUTHE  OMOJOTMYECKUX  3HAHHM,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
HKOJIOTMYECKOTO MBIIUICHHS, MPEICTaBICHU O 310pOBOM 00pa3e XU3HU, Ha
BOCIIMTAHHE OEPEKHOr0 OTHOIICHUS K OKpyXKalolied mnpupoaHoil cpene. B
nporpaMme Mo OHOJOTMM TakKe MOKa3aHbl BO3MOXKHOCTH Y4e€OHOIro IpeaMeTa
«buonmoruss» B peamuzamuu  TpedoBanud DI'OC COO k mnIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHbIM W NPEAMETHBIM pe3yjbTaraM OOYy4YeHUS U B
(GopMUPOBAaHUM OCHOBHBIX BHJOB y4eOHO-TIO3HABATENIbHON  JAESITETbHOCTU
Oo0y4arouMxcs MO OCBOCHHUIO COAEpkKaHHUS OHOJIOTHMYECKOro 00pa3oBaHHs Ha
YPOBHE CpeAHero o61ero 0opa3oBaHusl.

VYuebOnsbiil npeamer «buonorus» Ha ypoBHE CpeAHEro oOIero oopa3zoBaHUs
3aBepliaeT Ouojorhyeckoe oOpa3oBaHHE B IWIKOJIE U OPUCHTHPOBAH Ha



paclivpeHrue U yriyojieHue 3HaHWi oOydaromuxcs O XUBOM IPHUPOJIE, OCHOBAaX
MOJIEKYJIIPHOM M KIJIETOYHOW OHONOrMHM, 3MOPHOJIOTMM U OHOJOTHUU Ppa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenune ydeOHOro mnpeamera «buosorus» Ha YIUIYOJIEHHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYUYaIOMIMXCA K MOCIEAYIOUIEMY IOJIYYEHUIO
OMoJIOrMYecKOro  oOpa3oBaHUsI B By3aX UM OpraHu3alMsXx  CpEeIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TMpPU  HU3YyYEHUU  OOydYaIOIHUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHUYECKUX PA3ZeOB OMOJOTHHM HAa YPOBHE OCHOBHOTO
oOmero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTHe. Tax,
paclIMpeHbl U YrIyOsieHbl OMOJOrMYEeCKHME 3HAHUS O PACTEHUAX, >KUBOTHBIX,
rpubax, OakTepusiX, OpraHu3Me 4YeJlOBeKa, OOLIUX 3aKOHOMEPHOCTSAX KHU3HHU,
JIOTIOTHUTENIBHO BKJIFOYEHBI OMOJIOTUUECKHE CBEACHUS MPUKIAJIHOTO U MOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI JIJIS MOCIIETYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpanus OMOJIOTMYECKHX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUAMH, TOJYYEHHBIMU OOYYAIOIUMUCA TPU H3YYECHHUU
buzuku, XuMuu, reorpaduy 1 MaTEMaTUKH.

CtpykTypa mnporpamMmbl 1o ydeOHoMy mnpenmery "buonorus" otpaxkaet
CUCTEMHO-YPOBHEBBIM ¥ SBOJIIOIIMOHHBIA TMOAXOAbl K H3YYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIs YKUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3aIMH, SBOJIOIMU OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro pa3HooOpa3usi 1uiaHeThl. Tak, B 10 kiacce
U3YYarOTCSl OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOM OMOJOTUU, AMOPHUOIOTHU U
OMONIOTUN PA3BUTHSA, TEHETHUKUA W CEJICKIUHU, OMOTEXHOJOTMM U CHUHTETUYECKOUN
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOydJaromuxcs 1Mo OOTaHHWKE, 300JI0THH,
aHatomuu, (Qusuonoruu uejoBeka. B 11 kmacce wu3ydaroTcsi 3BOJIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYyeOupiti mpeamer  «buonorus»  mpu3BaH  00ECMEYUTh  OCBOCHHUE
00yyarouMMuCcs OUOJIOTUYECKUX TEOPUHM U 3aKOHOB, UAEH, MPUHLIUIIOB U MPaBHIL,
JIe)KAINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTO00pa3uu M OCOOCHHOCTSIX KIICTKH, OpraHu3Ma, IOMYJISIHNH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIJAIOUIUXCS HAYYHBIX JTOCTH)KEHUSX, COBPEMEHHBIX
HCCJIEI0BAaHUAX B OMOJIOIMH, PUKIAAHBIX ACMEKTaX OMOJOrMYECKUX 3HAHUMU. J[ms
pa3BUTUS M TOAJCPKAHUS MHTEpeca OOy4yalouuxcs K OHMOJOrMM Hapsmy co
3HAYUTEIBHBIM OOBEMOM TEOPETUUYECKOIO MaTepuaja B COAEPKAaHUHU MPOrPaMMBbI
1o OMONOrMM MPEIYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIEHUS U Pa3BUTHUA
TOM WM WHOW 003acTu OWOJNOTMH, BKJIAJOM OTEUECTBEHHBIX M 3apyOEKHBIX
YU4EHBIX B pELIEHHE BaKHEUIINX OHMOJOIMYECKUX M SKOJIOTHYECKUX IMPOOJIEM.



Lens n3yuenus yueOHOro mpeamera «buosnorusy Ha yriryOJIEHHOM YpOBHE —
OBJIaJIcHNE  OOYYAIOIHUMKCS 3HAHUSAMH O  CTPYKTYPHO-(QYHKIIMOHAITHHOU
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra W MNPUOOpETECHUE YMEHUH
MCII0JIb30BaTh 3TU 3HaHUSA B (DOPMUPOBAHMM MHTEpECA K ONpEAeNEHHON 00acTu
npo(ecCUOHaNbHON J1eATENTbHOCTH, CBSI3aHHOM C OWOJIOrHell, uiau K BbIOOPY
y4eOHOT0 3aBeICHUS JIsl IPOJIOIKEHUS OUOJIOTHYECKOT0 00pa30BaHUsI.

JlocTwkenne TienM W3ydeHus ydeOHoro mpeamera «buonorus» Ha
yriay0aEHHOM YPOBHE 00SCIIEYMBASTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMbI OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYCCKUX TEOPUSX, KOHIICTIIHIX, THUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
NpaBWJIaX, COCTABIISIIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHPA; O
CTPOSHUHU, MHOrooOpa3uh W OCOOCHHOCTSIX OWOJIOTHYECKUX CcHCTeM (KIIeTKa,
OpraHu3M, MOMYJISIIUS, BUI, OMOreoleHo3, onocdepa); 0 BIIAIONIUXCS OTKPBITUIX
Y COBPEMECHHBIX MCCIICJIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHEC OOYyYarOIIUXCA C METOJaMM IO3HAHHWS >KHBOW IPUPOIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYCCKUX HAayK (MOJICKYJSIPHOH U
KJICTOYHON OWOJOTUH, HSMOPHOJIOTMU W OHOJIOTMH pa3BUTHS, TCHETHKU U
CCJICKIIMU, OWOTCXHOJOTMU ¢ CHHTETHYCCKOH OWOJIOTHH, IaJCOHTOJIOTHH,
HKOJIOTMHM);  METOJaMH  CaMOCTOSITEIbHOTO  TPOBEJAEHUS  OHOJOTHYECKUX
uccienoBaHuid B jabopatopun W B npupoje (HaOmojaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJICHUE OOYYAIOUIMMUCS  yYMEHUSIMU: CaMOCTOSTEIIbHO  HAXOIUTh,
aHAIM3UPOBATh U HCIIOJIB30BATh OHOJOTUYECKYI0 WH(MOPMAIIUIO; MOJIH30BATHCA
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM;, YCTAHABIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJIOTMM U  COIMAIBHO-DKOHOMUYECKMMH U  SKOJOTUYECKUMHU
npoOieMaMu YeJOBEYeCTBa; OIEHWBATH IMOCJIEACTBUS CBOCH MEATEIBHOCTH II0
OTHONICHUIO K OKPYXKAIOIIeH MPUPOAHON cpene, COOCTBEHHOMY 370pOBbIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH U COOJIIOJATh  MEpHI
npouakTUKN WHGEKIIMOHHBIX 3a00JIeBaHUM, MTPaBUJIa MOBEJICHUS B MPHUPOJE U
oOecrieueHusi 0€30MaCHOCTH COOCTBEHHOW >KM3HENESITEILHOCTH B UPE3BBIYATHBIX
CUTyallUsIX TPUPOJHOTO U TEXHOTEHHOIO0  XapakTepa; XapaKTepH30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BHUTHE y O0yYarOIMINXCS WHTEJUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B TMpOIECCe 3HAKOMCTBA C BBIJAOIIUMUCS OTKPBHITUSIMU W COBPEMEHHBIMH
WCCJICIOBAHUSIMU B OHWOJIOTUH, PEIIAeMBIMU €10 MPOoOJIeMaMH, METOJI0IOTHEH
OMOJIOTUYECKOTO WCCIIeIOBAaHNUA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PEIICHHs] OMOIOTHYECKUX 3a7]a4, MOJCIUPOBAHUS OMOIOTUYECKUX
00BEKTOB 151 MIPOLECCOB;



BOCIIUTaHUE Y O0YyJarONINXCs [IEHHOCTHOTO OTHOIIEHUS K JKUBOW MPHUPOJC B
IIEJIOM M K OTJICTBHBIM €€ 00bEeKTaM U SIBICHUSIM; (OPMUPOBAHUE IKOJIOTUIECKOM,
TCHETHYECKOW TPaMOTHOCTH, OOIICH KyJIbTyphbl TIOBEJACHUS B MPHUPOJE;
WHTETPAIllN €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuOOpeTeHHEe  OOYydYalOMUMHUCS  KOMIIETEHTHOCTH B PAIMOHAJIBLHOM
MIPUPOJIONIONIB30BaHUH  (COOJIOICHUE TIpaBUJI TOBEJCHUS B TPHUPOJIC, OXPaHbI
BUJIOB, 9KOCUCTEM, Ouoc(hephl), COXpaHEeHUH COOCTBEHHOTO 3J0POBbSI U 3I0POBBS
OKpYyXKaromux Jojeid  (coOmromenuss Mep npoduiakTuku — 3a00JeBaHUM,
oOecrieueHue OC30MACHOCTH JKU3HENEATCILHOCTH B YPE3BBIYAHHBIX CHUTYAIUSX
NPUPOJHOTO W  TEXHOTEHHOTO  XapaKTepa) Ha OCHOBE  HCIOJIb30BAHHS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TTOBCEHEBHOM JKU3HMU;

CO3/IaHMEe  YCJIOBHHA  JJII  OCO3HAaHHOTO  BBIOOpa  OOyYarOIIMMHUCS
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
NOCTIeAYIONEMY TMPOPECCHOHATBPHOMY CaMOOTPE/CICHNI0, B COOTBETCTBHH C
WHIVUBUAYaTbHBIMU HHTEPECAMH M MIOTPEOHOCTIMHU PETHOHA.

OO611ee 4MCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTMHU Ha yriyOJIeHHOM
YpOBHE cpeliHero obiiero oopazoBanus, cocraisieT 204 vaca: B 10 xiacce — 102
yaca (3 yaca B Hezeno), B 11 kimacce — 102 gaca (3 yaca B Hezelo).

OT60p opraHu3arMoHHBIX (HOPM, METOIO0B U CPEJACTB OOyUCHHsS] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEIU(PUKH €ro COJAEp)KaHHUsS W HaIlpaBICHHOCTH Ha
NpOJOJKEHHE OMOJOTrMYEecCKOro Oo0pa3oBaHUs B OpraHU3alUSIX CPEIHETrO
npoecCuOHaIBLHOTO U BBICILIET0 00pa30BaHUS.

O0s13aTeNnbHBIM yCIIOBUEM MPU 00YYEHUU OMOJIOTUM HA YIITYOJIEHHOM YPOBHE
ABIIAETCS TPOBEJECHUE TAa0OPATOPHBIX U TPAKTHUYECKUX paboT. Taxke yuyactue
00ydJaromuxcs B BBIOJHCHUU TMPOCKTHBIX M y4eOHO-HCCIEIOBATEIbCKUX PabdoT,
TEMaTUKa KOTOPBIX OMNpEACNSIeTCs Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTEpPHUATbHO-TEXHUYECKUX PECypCOB U  MECTHBIX TMPUPOIHBIX  YCIOBHIA.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Copnepxxanue MpoOrpamMMbl, BBIICICHHOE KYpPCUBOM, HE BXOIAUT B IMPOBEPKY
rocyJapcTBeHHoU utoroBoit arrectauuu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemeHnHasi OMoJorusi — KOMIUIEKCHasE Hayka. KpaTkas uctopusi pa3BUTHUS
Ouonornu.  buonornueckue HaykM W HU3ydyaeMmble ~HMHU  MPOOJIEMBI.
dOyHAaMEHTaJIbHbIC, NPUKIAIHBIE M TOMCKOBBIE HAYYHBIE HWCCICJAOBAaHUS B
OMOJIOTHH.

3HavueHue Ouosjoruu B (OPMUPOBAHUM COBPEMEHHOUM €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. I[lpodeccun, cBsizanHble ¢ Ouosnoruei. 3HaueHUE OUOJIOTUM B
MPAKTUYECKON JIESATEIbHOCTH YEJIOBEKA: MEAUIMHE, CEIbCKOM XO35MCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanuu

[Toptpersi: Apuctorens, Teodpact, K. Jluane#t, XK. b. Jlamapk, Y. JlapBuH,
VY. I'apgeii, I'. Mennens, B. U. Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®. Kpuk, /1. K. benses.

Tabnuuel u cxembl: «CBsi3b OMONOTMU C JAPYrUMH Haykammuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cUCTEMbI U UX U3yUeHHE

XKupble cuctemMbl Kak mpeaMer u3ydeHus Ouonoruu. CBOMCTBA KHMBBIX
CUCTEM: E€IMHCTBO XHMHYECKOI'O COCTaBa, MJUCKPETHOCTh U LIEJIOCTHOCTD,
CIOKHOCTb M YHOPSIIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTraHU3aLMS,
CaMOBOCIIPOM3BEAECHUE, PA3/IPa)KUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3auyy >KUBBIX CHUCTEM: MOJEKYJSIPHBIM, KIIETOYHBIMH,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJIAMOHHO -BUIOBO, SKOCHUCTEMHBIN
(bmoreoneHoTHdeckmii), OwmochepHurii. Ilporecchl, TpoHCXOAANIE B IKHUBBIX
cuctemax. OCHOBHbIE TpH3HAKH >KMBOTO. JKM3Hb Kak (opma CyIIECTBOBaHUS
Marepuu. Hayku, nu3ydaromne ;KuBble CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alNH.

N3yuyenue xuBbIX cucteM. Metonbl Ouonormueckord Hayku. HaOmionenwue,
U3MEpPEHUE, SKCIIEPUMEHT, CUCTeMaTu3anus, MetaaHanus. [IoHsTue o 3aBUCUMON U
HE3aBUCUMOW TmiepeMeHHOW. [lnaHupoBanme »skcnepumenTta. IloctaHoBka wu
npoBepka rumnote3. Hynesas runore3a. [lonstue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux naHHbIX. OlEHKa JAOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [lpruMHBI UCKaXeHHS pe3yJbTaTOB JKcrepumeHTta. llonsTne
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuupl u cxembl: «OCHOBHbIE TNpPU3HAKH >KU3HW», «buonornueckue
cucrteMbl», «CBOWCTBa >KMBOM Marepum», «YpPOBHHM OpraHU3alUHA KABOU
npuposibl», «CTpoeHue KUBOTHOM KIETKW», «TkaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEYECKOro opraHusMa», «buoreounenos», «buochepa», «Metoasl
M3y4YEHUS JKUBOW MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  OOOpydOBaHWE  JUIsi  NPOBEICHUS
HaOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «lcnosb30BaHWE pPaA3IMYHBIX METONOB MpPH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. Buonorus KjieTKku

Knerka — cTpykTypHO-(pyHKIIMOHANbHAsI e€auHUIA >KuBoro. Mcropus
oTKpbITUS KieTkH. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. 1lIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOKEHHS COBPEMEHHOUN KJIETOYHOMU
TEOPHH.

Meronbl  MOJEKYJISIPHOW M KIETOYHOW  OMOJIOTMM:  MHKPOCKOTHS,
xpomatorpadusi, 3eKTpodope3, METOJ MEUEHBIX aTOMOB, IUdPepeHInanTbHOe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHnue @uxcuposanHvix
K1emok. DNeKTpoHHas MUkpockonusi. Kougorxanvnas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdemoncTpanuu

IToptpetsl: P. I'yk, A. Jleenryk, T. llIBann, M. Illneitaen, P. Bupxos, K. M.
bap.

Tabnuiel U cxembl: «CBETOBOM MUKPOCKOI, «JIEKTPOHHBI MUKPOCKOI,
«HcTopust pa3BUTHA METOJOB MUKPOCKOITHI.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MHKpPOIpPENapaTsl PacTUTEIbHbIX,
KUBOTHBIX M OaKTEpUATBHBIX KIETOK.

IIpakTuueckass padora «l3yuyeHne METOMOB KIETOYHOM OHMOJIOTHUH
(xpomatorpadus, anmexrpodope3, aubdepeHIHATBPHOE LEHTPU(PYTHPOBAHUE,
[TLP)».

Tema 4. Xumnueckasi Oprann3anus KJIeTKH

XUMUYECKUA COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIIEMEHTHI.
Bonma m e€ posb Kak pacTBOPUTENS, peareHTa, ydacTUE B CTPYKTYPUPOBAHUHU
KJIETKH, TEIUIOperyisiuui. MuHepalbHble BellecTBa KIETKHU, UX Ouoyoruyeckas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKH. buosiornueckue mnoauMepsl. benkwu.
AMMHOKHUCTIOTHBIM cocTaB OenkoB. CTpyKTypbl OenkoBoil Mosekynbl. [lepBuuHas
CTpYKTypa Oenka, mnenTuaHas CBs3b. BTopuuHas, TpeTHU4HAas, 4YETBEPTUUHAS
cTpykTypbl. Jlenarypauus. CpoiictBa OenkoB. Kiaccudukainuss  OelIKOB.
buonornueckue byHKIIMK OEJIKOB. Ipuonur.



VYrneBoasl. MoHOCaxapuabl, AUCAXAPUIbI, OJIMTOCAXAPUIbI U MOJTHCAXAPUIBI.
OO6mmii 1IaH CTPOEHHA U (PU3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. 'mapopunsHO-ruApOodoOHBIE cBOMCTBA. Kilaccudukanus munuaos.
Tpurnuuepuasl, Qoconunuasl, BOCKHU, cTepouisl. buonormyeckue GyHKIUU
munuaoB. OO1re cBOMCTBAa OMOJOTrMYECKUX MEMOpaH — TEKy4eCTb, CIIOCOOHOCTh K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. JJHK u PHK. CrpoeHne HYyKIEHHOBBIX KHCIIOT.
Hyxneotunsl. Ilpunuun xomruiementapHoct. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cniupanb. Mectonaxoxaenue u ouonornueckue pynkiuu JJTHK.
Bunst PHK. ®ynkuuu PHK B knetke.

Crpoenne monekynbl AT®. Makpospruueckue cBsisu B mosiekyie ATO.
buonorunyeckue pynkuuu AT®. BoccTaHOBIEHHbIE TEPEHOCUMKH, UX QYHKIUU B
kinetke. Jpyeue Hykneosuompugpocpamer (HT®D). Cexenupoanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CtpykTypHas Ouoisiorusi: OMOXUMHUYECKHE W OMO(PU3NYECKHE HCCIEeT0BAHUS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYphl Ouomonexkyn. Modenupogarue
CMpYKmypuvl U QYHKYUti 6UOMONEKYN U UX KOMAIIekcos. Komnwvromepnolii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEK)Yl U UX HENPUPOOHBIX AHATLO208.

JdemoHcTpauuu

[Toptpetsr: JI. [lommnr, dx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiuH,
®. Conrep, C. IIpy3unep.

Huarpammbl:  «PacnpeneneHne XUMHYECKUX  3JIEMEHTOB B HEKHBOU
npupoae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW MTPUPOIEN.

Tabmuuer u cxembl: «llepuonnueckas TabiMila XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHe
MoJIeKybl  Oenka», «CTpyKTypbl O€NKOBOM MOJEKylbD», «CTpoeHHe MOJEKY
yraeBoJoB», «CTpO€HHE MOJIEKY]l JunuaoB», «HyKiIenHOBbIE KHUCIOTHIY,
«Ctpoenue mosiekysibl ATO».

O6opynoBaHue: XUMUYECKasi TOCy/1a B 000pyI0BaHHE.

JlabopaTopHas pa6ora «O0HapykeHHE OCIIKOB C TTOMOIIBIO KAYeCTBEHHBIX
peaKumn.

JlabopaTopHas padora «HccnegoBanue HYKJICMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JINYHbIX OPraHU3MOB.

Tema 5. CTpoenune u QyHKINM KIETKH

Tumbl KIETOK: »yKapHOTHYECKass M IpokapuoThueckas. CTpyKTypHO-
(yHKIMOHAIbHBIE 00pa30BaHUs KIETKH.



Crpoenue npokapuoTuueckoil knetku. KierouHas creHka OakTepuil u apxei.
Oco0OeHHOCTH CTpPOEHUs TeTepoTpoHON U aBTOTPOPHON NPOKAPUOTHUECKUX
KJIETOK. MeCTO U pojib IPOKapuoT B OMOLIEHO3AX.

Crtpoenue u (YHKIMOHUPOBAaHUE YKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wmemOpana (ruazmanemma). CrTpykTypa IUIa3MaTUYECKOM
MeMOpaHbl. TpaHCcOpT BELIECTB Yepe3 IIa3MaTHUYeCKyl0 MeMOpaHy: MacCHUBHBIN
(nuddy3us, obOneruénHas nudQys3us), aKTUBHBIM (NMIEPBUYHBIMA M BTOPUYHBIN
akTuBHbIM TpaHcnopT). llomynmponunaemocts MemOpanbl. PabGorta HaTpwmii-
KaJMEeBOTO Hacoca. DHAOLMTO3: MUHOUUTO3, (paronurto3. Dk3o1uTo3. Kierounas
creHka. CTpykTypa u QyHKIMH KIETOYHOM CTEHKH pacTeHUi, rpuboB.

[utomma3zma. [uto3omne. [lutockener. [Bmxenue nurormiazMbl. OpraHoUIbI
kiaeTkd. OJIHOMeMOpaHHBIE OPraHoOWJbl KJIETKU: OSHJOIUIa3MaTHYecKash CeTb
(BIIC), anmapat I'onbaxu, JIU30COMBI, WX CTpoeHHWE M (PyHKIMH. B3aumMocBs3b
OJIHOMEMOpPaHHBIX OPraHOUAOB KIETKH. CTpoeHHe TpaHyJISIPHOrO PETHKYIyMa.
Mexanuzm nanpaenenus odenxos ¢ IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMOpaH. [nmaakuii  (arpaHyisipHbIA)  SHIOIUIA3MATHYECKUN
petukynym. CekpetopHast QyHkius anmnapata ['onsmku. Moougurkayusa benrkos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Knetounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABl  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouoeenes (K.C. Mepeockosckui,
JI. Mapeynuc). Ctpoenne u (YHKIIMM MUTOXOHIApUN u 1actui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABI  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUTIACThI, XPOMOILIACTHI, JICMKOIIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranonapl kieTku CTpoeHHe W (yHKIIMH HEeMEeMOpaHHBIX
OpraHoOuJ0B KJIETKHU. Pu6ocompl. IIpomesicymounvie Qunramenmai.
MukpodunameHTsl. AkmuHogvle Muxpoguiamenmol. MBIIIEUHBIE  KIETKHU.
AKmuno8ble KOMNOHEeHMbl HemblueuHblx Kiemok. MukpoTpyoouku. Knetounsrit
ueHtp. CrTpoeHHe U JBWKEHHE KIYyTHMKOB M pecHHYeK. MUKpoTpyObouku
nuToriasmel.  LlenTpuons. benku, accoyuuposanuvie ¢ MuKpoguiamenmamu u
muxpompybdouxamu. Momopmsie benxu.

Anpo. O6osouka sapa, XpOMAaTHH, KapUoOILIa3Ma, SIAPBIIIKY, UX CTPOEHUE U
bynakiuu. SAnepupiii  0enkoBbI MaTpukc. [IpocTpaHCTBEHHOE PaCHOIOKECHHE
XpOMOCOM B HMHTEp(azHOM sape. Idyxpomamun u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBL. /J[unamuka s0epHOU 00010YKu 6 mumose. Sfoepholil
Mpancnopm.

Kierounsle BkitoueHusi. CpaBHUTENbHASI XAPAKTEPUCTHUKA KIETOK 3YKapUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanuu



IToptpersr: K.C. MepexkoBckuit, JI. Maprymnuc.

Tabmuiet u cxembl: «CTpOoCHHE SYKApHOTHYECKOW KIeTKn», «CTpoeHue
KUBOTHOW  KIeTKW», «CTpoeHHWE  pacTHTEIbHOW  KJIETKW», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKONU KIICTKI.

OOopymoBaHHe: CBETOBOW MHMKPOCKOII, MHKpPOIIpPENapaThl PacTUTCIIBHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepHUaIbHBIX KICTOK.

JlaGoparopnass pabGora «l3ydyeHue CTpPOCHHS KIETOK Pa3IUYHbBIX
OpPTaHH3MOBY.

IIpakTnueckas padora «/3yyeHue cBOWCTB KIIETOUYHON MEMOPAHBI».

JlabopaTopHas padora «MccrnemoBaHue IUIa3Moju3a M JEMJIa3MoJib3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTuueckass padora  «VM3ydueHue  JABWKCHHS  IUTOIUIa3Mbl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. OOMeH BelllecTB M NpeBpallieHHe JHEPTUH B KJIeTKe

AcCCUMUIIATINS ¥ TUCCUMUJISAIIAS — JIBE€ CTOPOHBI MeTaboym3Ma. Tumsl oOMeHa
BEIICCTB: aBTOTPO(HBIM M TeTEPOTPODHBIA. YUacTHe KHUCIOPOJa B OOMEHHBIX
nporeccax. JHEpreTuyeckoe oOecrneueHue KiIeTku: mpeBpamicare ATD B
oOMeHHBIX TIporeccax. DepMEHTATUBHBIM XapakTep peakiuid KICTOYHOTO
meTabonuzma. DepMeHTBl, UX CTPOEHHE, CBOMCTBA M MEXaHHU3M JICHCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHMYECKUX KaTajau3aTopoB. bemku-
aKTUBATOPHl M OEIKU-UHTHOUTOPHI. 3aBHCHUMOCTb CKOPOCTH (hepMEHTATHUBHBIX
peakuuii OT pa3InYHbIX (PAKTOPOB.

[lepBuuHBI CUHTE3 OpraHMYecKUX BemiecTB B KkieTke. dortocunTes.
AnoKcueeHHbll U OKcueeHHblll omocunmes y baxkmepui. Ceéemocobuparowue
nUSMeHmbl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Poiab XJIOpOIIacToB B Impoliecce
dboTocunTe3a. CBeroBas u TeMHOBas pa3pl. Domoodvixanue, Cs., Cs. u CAM-munsi
gdomocunmesa. 1lpogykTUBHOCTL (oTOocHHTE3a. BimsHue pa3iauvHbiX (akTOpoB
Ha CKOpOCTh hoTOoCHHTE3a. 3HaueHUEe HOTOCUHTE3A.

XEeMOCHUHTE3. Pasnoobpazue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIUPYIOIIHNE OaKTepUH, >KeIe300aKTepUH, CEpOOAKTEPUH, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AnaspoOHbie opranm3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHHs M HX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHU3MBlI. Otanbl SHEPreTUYECKOro oOMeHa.
[ToaroToBUTENBHBIN 3TaI. [ TUKOIN3 — OECKUCIOPOHOE PACHICINICHUE TJIFOKO3BI.

buonornueckoe okucienue, Uiy KIETOYHOE AbIXaHUE. POIb MUTOXOHAPUN B
mporieccax omonorndeckoro okucieHus. [ukmmueckue peakuu. OKUCTUTEIHHOE
dbochopunupoBanue. Inepeus memobpannoco epaduenma npomonos. Cunmes



ATD: paboma npomounou ATD-cunmaszvl. IlpeumyiecTBa a’poOHOro MyTH
oOMeHa BellecTB nepe aHadpoOHbIM. DPGHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHCcTpanuu

Ioptpersr: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuupel u cxembl: «POTOCUHTE3Y, « IHEPreTUUECKU 00Men», «buocunTes
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpyAOBaHHUE JUIsl IPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaGopaTopnass  pabora  «l3ydyeHHe  KaTaIUTUYECKOW  AKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanasbl)y.

Jlabopatopnass paGora «/M3ydyeHue QepMEHTATUBHOTO pacCHICTICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

Jlabopatopnass pa6ora «CpaBHeHue TpoiieccoB  (OTOCHHTE3a M|
XEMOCHUHTE3a».

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacneancrBeHHass HHGOPMALNUSA M peajM3alusa e€é B KJIeTKe

Peakniuu matpuyHoro cuute3a. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKITUIX

MaTpUYHOTO cuHTe3a. Peanuzanus HacnencTBeHHoU nHopmaiuu. [ 'eHeTnyeckuii
KOJI, €ro cBoucTBa. TpaHckpuniusa — marpuudbii cuHTe3 PHK. Ilpmninuns
TPAHCKPUMIMHU: KOMIUIEMEHTAPHOCTh, aHTUNAPAJUIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.
Tpancsius u e€ sranbl. Yuactue TpancniopTHeix PHK B OnocunTtese Genka.
VYcnoBust OuocuntTeza Oenka. KomgupoBanue amunHokucinor. Pois pubGocom B
O6uocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
OPOKApUOT U 3YKapHOT. Perynsius akTUBHOCTH T'€HOB Yy NpOKapuoT. ['mmoresa
onepona (®. XKako6, XK. Mano). MozrexynapHnvie mexanuzmvl IKCNpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynsayuu pabomel 2enog. Perynsannus oOMEHHBIX
MPOLIECCOB B KieTKe. KileTouHbili roMeocTas.

Bupycwl — Hekierounbie GOpMBbI )KU3HU U 00NHUraTHbie mapa3utbl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBHUPYCOB, OakTepuodaroB. Ku3HeHHbIU YUK
JIHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pegepmasa, UHmezpasa.

Bupycubie 3a0oneBanns yenoBeka, »kxuBoTHBIX, pactenuit. CITN]], COVID-
19, conmanbHbBIC U METUIIMHCKHE TPOOICMEI.

buoungopmamura: unmespayua u ananuz dorvuux maccusos («bigdatay)
CMPYKMYPHLIX OUuosocuueckux oanHvix. Hanomexunonoeuu 6 buonocuu u meouyume.
llpoepammupyemovle  pyukyuu  oenxos.  Cnocobvl  0ocmasKku  JleKapcme.



JdemoHCcTpanuu

[Toptpetsr: H. K. Konbuos, 1. 1. iBanOBCKHiA.

Tabmuuel u cxembl: «buocunTe3 Oenka», «l eHeTnyeckuid kon», «Bupycen»,
«bakrepuodarm.

IIpakTnueckas padora «Co3ganue MOAEIHN BUPYCa».

Tema 8. ZKu3HeHHBI IUKJI KJIETKH

Knerounsrii uuki, ero mnepuonbl u perymsuus. Huarepdaza um mutos.
Oco0eHHOCTH TpOlIecCcOB, MpoTeKarmux B HHTep(asze. [loaroroBka KIEeTKH K
nenenuto.  IlpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHUHTETHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JAHK — perumkanms. Ilpunuunsr permmukanuu JJHK:
KOMIUIEMEHTApPHOCTb,  MTOJYKOHCEPBATUBHBIM  CHHTE3, AHTHUNAPAJJIEIBHOCTb.
Mexannsm perummkauuu JTHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl u
TejoMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTul. JIUmiougHbelii u
rariouaHbld - Habopsl  xpoMocoMm. ['oMonoruuneie xpomocombl. [lonoBbie
XPOMOCOMBI.

Henenue xnetkn — wMuTo3. Craguu MHUTO3a MU MPOUCXOJAIINE B HUX
npoueccel. Tunsl muTo3a. KaproknHes m nutokuHe3. buonornueckoe 3HaueHHUE
MHUTO3A.

Perynmsauus murornueckoro nukia kietku. [Iporpammupyemast kietodHas
rubesnp — arnomnTo3.

Krnerounoe sapo, XpoMocombl, (PYHKIIMOHAlIbHAas TE€HOMUKA. MexaHuzmbl
npoaugepayuu, ougpgepenyuposku, cmapenus u eudenu xiemokx. «lugposas
K1emKa» — ououngopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdemMoHcTpanuu

Tabmumpl 1 cxembl: «KU3HEHHBIH ITUKI KICTKH», «Murtosy, «CTpoeHHe
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOTIpenapaThl: «MHUTO3 B KIETKaxX
KOpEIIKa JIyKa».

JlaGopaTopHhas padora «3yuenue XpOMOCOM Ha TOTOBBIX
MHKpOIpenapaTax».

JlaGoparopHas padora «HaOnroneHre Muto3a B KIeTKaX KOHUMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenne u pyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKJIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOeHHOCTH  CTPOCHHA U KHU3HEACATEIBHOCTH  OJHOKIJIETOUHBIX
opranu3MoB. bakrepuu, apxeu, OIHOKJIETOYHbIE TIPUOBI, OJHOKIETOYHBIE
BOZOPOCIIH, apyrue IIPOTHUCTBI. KononunanbHeie OpPTraHU3MBI.



B3aumocBa3p 4acTed MHOTOKJIETOYHOI'O OpraHusMa. TKaHW, OpraHsl WU
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTelbHas,
MOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTPOCHUS,
(YHKUUH U pacmonoKeHUs TKaHEeW B OpraHax pacTeHHil.

TkaHu XKUBOTHBIX U YEJIOBEKA. THUIBI UBOTHBIX TKAHEW: 3MUTEIUANIbHASA,
COCIMHUTEIbHASA, MbIlIeYHasi, HepBHasg. OCOOEHHOCTH CTpoeHMs, (QYHKIUNA U
pacmoJIOXKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpAaTUBHBbIE OpraHbl pacteHui. Opranel u
CHUCTEMBbI OPTaHOB )KUBOTHBIX U 4eJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIETOYHBIX M
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi U BHyTpeHHHH ckener. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrne  OopraHu3moB.  J[BM)KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aME0ouIHOE, KTYTUKOBOE, peCHUYHOE. J[BHKEHWE MHOTOKJIETOYHBIX PACTECHUM:
TPONU3MbI M HACTUHU. JIBM)KEHHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIlIeuHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. Iloryomenue BOABI, YIVIEKUCIOrO Tra3a |
MHUHEPAJIBbHBIX BEIIECTB pacTeHUsAMHU. lIuTtanue xuBOTHBIX. BHyTpuUIlONIOCTHOE U
BHYTPUKIIETOYHOE TNuIIeBapeHue. [IuTaHne NO3BOHOYHBIX KUBOTHBIX. OTIENBI
NUIIEBAapUTEIbHOrO0 TpakTa. IlumeBapurensHble kenmesbl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pacteHuid. /[prxanue xKuBOTHBIX. Juddy3us
ra3oB uepe3 NOBEPXHOCTh KIIETKU. KoxxHOe npixaHue. /[pIxaTenbHas MOBEPXHOCTb.
XKabepnoe u nérounoe npixanue. JlpIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCIOXXKHEHHE CTPOCHUS JIETKUX [MO3BOHOYHBIX JKWBOTHBIX.
JIpixaTenpHass cucTteMa 4esnoBeKa. MeXaHu3M BEHTWIALMU JETKUX y MNTHUL] U
MiIeKonuTatonmX. Perynsamus npixanus. J{prxarenbHbie 00BEMBI.

TpaHcOpT BEIIECTB Yy OpPraHU3MOB. TpPAHCIIOPTHBIE CUCTEMBI PACTEHHUM.
Tpancropt BewmiecTB y JKUBOTHBIX. KpoBeHOCHas cucremMa U €€ Oprasbl.
KpoBenocHasts cucteMa TMO3BOHOUHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYABbl M KpoBb. Kpyru KpoBooOpamieHusi. DBOJIIOIMOHHBIC
YCJIOKHEHUS] CTPOEHHUSI KPOBEHOCHOW CUCTEMbI MTO3BOHOYHBIX JKMBOTHBIX. Pabota
cepaua u €€ peryismus.

Brigenenne y opramusmoB. Beigenenue y pacteHuid. Beigenenue y
#KUBOTHbIX. CokpaTuTenbHble Bakyosuu. Opranbsl BbiaeneHus. OuibTpanus,
CeKpelrsi U 00paTHOE BCAChIBAHUE KAaK MEXaHU3Mbl pabOThl OPraHOB BbIICICHUSI.
CBs3b IOJIOCTH TEJNA C KPOBEHOCHOM M BBIICIUTENBLHON CHCTEMaMu. Beiaenenue y



MMO3BOHOYHBIX JKHUBOTHBIX U uejoBeka. [louku. CtpoeHne u QpyHKIHMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYM Y YETIOBEKA.

3ammTa y OpraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopsl
OakTepuii M LUCTHl MNPOCTEHIIMX. 3aluUTa Y MHOTOKJIETOYHBIX PAacTEHUH.
Kyrtukyna. CpeacTBa macCUBHOM M XUMUYECKOW 3a1uThl. DUTOHIIUABL.

3ammTa y MHOTOKJIETOYHBIX >XUBOTHBIX. I[IOKpOBBI M HMX MPOU3BOJIHBIC.
3ammura opraHu3Ma ot OosesHeil. UMMmyHHas cuctema uenoBeka. KiieTouHbIM U
IYMOpPAJIbHBIH UMMYHUTET. Bpokn€HHbIH W NpUOOPETEHHBIN crneuupuuecKuii
UMMYyHHUTET. Teopusi KiIoHalnbHO-cenekTuBHOro ummynurera (I1. Dpmoux, ®. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETH OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHMI.

PazgpaxkxumocTe UM perymsanus |y  OpraHusMmoB. PazapaxumMocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PazapaxuMocTb W peryisiuus y
pacteHuil. PocToBbIE BelllECTBA U UX 3HAYCHHE.

HepBhuas cucrema u pediekropHas peryisdmuss y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTIEeNbl. DBOMIOLMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y KUBOTHBIX. OTJENbl TOJOBHOTO MO3ra IMO3BOHOYHBIX >KUBOTHBIX. Pediiekc u
pednexropHas nyra. bezycioBHble 1 yCI10BHBIE pedIeKCHI.

['ymopasibHas peryssaius U SHIOKPUHHAs CHCTEMA JKUBOTHBIX M UYEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBl M HX TOPMOHBI. JlelcTBME TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOW cucTeM. [ umortanamo-runodusapHas
cucrema.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnos.

Tabmuiel u cxembl: «OIHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOYHBIE
Bogopociny, «bakrtepum», «lIpocreiimmue», «OpraHbl IBETKOBBIX PACTCHUII»,
«CucteMbl OpPraHOoB TMO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBbie cucteMbl», «CTpoeHUEe CTeOs»,
«CTpoeHHEe NUCTOBOM MIIACTUHKN», «TKaHM >KUBOTHBIX», «CKEJeT 4YelOBEeKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «JlpIxarenbpHas
CHUCTEMAY, «HepBHas CUCTEMaAY, «Koxay, «MBpI11euHas CHUCTEMA,
«BpigenutenbHas cucremay, «HIOKpUHHAs cucTeMa», «CTpoeHue MBIIIIbDY,
«MmmyHuTeTy,  «KHIIIEYHOMOJOCTHBIEY, «CxeMa  mOUTaHUS  PACTCHUI,
«KpoBeHOCHBIE CHUCTEMBbl TO3BOHOUYHBIX JKUBOTHBIX», «CTpOEHHE THAPBI»,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHue AO0KIeBOro uepBsa», «HepBHas
cucreMa peio», «HepBHas cuctema gjsarymku», «HepBHas  cucrema
npecMmeikaromuxca»,  «HepBHas  cucrema  nTuny, «HepBHas — cuctema
MJICKOITATAIOIIHAX), «Hepsnas cucTema YEJI0BEKaY, «Pedexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MUKpOIpenapaThl OJHOKICTOYHBIX
OpraHW3MOB, MUKpOIpENapaTbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HAaCEKOMBIX, WIJIOKOXKHMX, KUBbIE AK3EMILISIPbl KOMHATHBIX pAacTeHUM, repOapuu
pacTeHUl pa3HBIX OTHEJOB, BIAXHbIE TMpenapaTbl JKUBOTHBIX, CKEJETHI
MMO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opyi0BaHUE JJIsl AEMOHCTPAIIUY MOYBEHHOTO U BO3IYIITHOTO MUTAHUS PACTEHUMH,
pacuierieHus Kpaxmasia U 0elKoB Mo elcTBUEM (pEepMEHTOB, 00OPYAOBAHUE IS
J€MOHCTPALMH OIIBITOB 10 M3MEPEHUIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEe KUBOTHBIX).

JlaGopaTropHasi padora «/3yyeHrue opraHoB IBETKOBOT'O PACTEHUS».

Tema 10. PazMmHoXeHHe H pa3BUTHE OPraHU3MOB

@dopMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrosioe (BKJIIOYasi BEreTaTUBHOE) U
nojioBoe. Buasl  OGecronoro  pa3MHOXKEHUS:  [OYKOBAaHUE,  CHOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. IlonoBble KeTKHU, Wiau rametbl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Meniose. Kpoccunrosep. buonornuecknii cMbICI
Melo3a M TO0JIOBOro mpolecca. Melo3 M €ro MeCTO B KU3HEHHOM LHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pazButue. ['amerorenes y ;KuBOTHbIX. [10sI0BBIE KENE3bI.
OO6pa3zoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepMmarorenes u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOIOTHUS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgoeenez — 00Ha U3 21A8HBIX NPOOIEM IMOPUONOSUU.
Konyenyuss mopgocenos u mooenu mopgoeenesa. Cranuu >MOpUOTEHE3A
KUBOTHBIX (Ha mpumepe Jsarymku). Jpobmenme. Tumbl  apoOieHus.
Jlemepmunupoeannoe u HedepmuHuposaHwoe Opobnenue. bracmyna, munol
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKOIMMTAIOMINUX. 3apOBIIICBhIC JIMCTKU
(ractpynsinusi). 3akiiaika OpraHoB M TKaHEW U3 3apOJbIIIEBBIX JUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbiiia (dMOpUOHANIbHASA WHIYKIUA).
3aknajgka TUIaHA CTPOCHMSI KUBOTHOTO KaK PE3ylbTaT HEPAPXUUYECKUX
B3aUMOJICUCTBUI T'eHOB. BnusHue Ha SMOpPHUOHAIBHOE pPa3BUTHUE PATUYHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbubli nepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ meraMopdo3oM y O€ClO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. bBHOJIOTMYECKOE 3HAYEHUE NPSIMOTO W HENPSIMOro



pa3BUTHUA, UX PACHpPOCTPAHEHUE B MpUpoAe. UMbl pocTa >KUBOTHBIX. DakToOpbI
PEryJISIUU POCTa )KUBOTHBIX U yesnoBeka. CTaguu mocTaMOpHOHAIIBHOTO pa3BUTHUSA
y ’KMBOTHBIX U 4esioBeKa. [lepnoasl oHTOreHesa yenoBeka. CTapeHue U CMePTh Kak
OMOJOrnYeCKUe MPOLIECCHI.

Pa3smHoxxenue u pa3Butue pacteHuil. ['ametodutr u cnopodur. Meiio3 B
KU3HEHHOM [HKJIe pacteHuid. OOpa3oBaHue CIOp B Ipolecce Menosa.
I'amerorene3 y pacteHud. OIUIOAOTBOPEHHE M PA3BUTHE PACTUTEIIBHBIX
opraHu3MoB. J[BoiiHOe OIJI0IOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHMU.

MexaHu3MBI peryJisiiiui OHTOTeHe3a y PACTEHUM 1 )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmuupl u cxembl: «BereratmBHOe pasmMHOkeHUE», «Tumbl Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHUE XJIaMUJIOMOHAIbD, «Pa3MHOKEHHE O3BIIICHBI»,
«Pa3mHOxeHue ruapel», «Meio3», «XpomocoMmbl», «I'amerorene3», «CTpoeHue
AUIEKIETKH U cnepMmaro3ouga», «OCHOBHBIE CTaAMM OHTOreHesa», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3Butne wMaiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne nArymkun», «/[BoiHOE OIUIOAOTBOPEHHE Y LBETKOBBIX PACTEHUI»,
«CTpoeHHE CeMSH OJHOJOJIBHBIX M JBYAOJIbHBIX pacTeHU», «KU3HEHHBIN LMK
MOPCKOM  Kamyctbl», <« KU3HEHHbIH 1UKI MXa», <OKW3HEHHBIM LMK
NArOPOTHHUKAY, «KM3HEHHBIN [IUKI COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPONpENapaThl SULEKIETOK |
CIIEpMaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «/3ydyeHue CTpOECHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTaxy.

IIpakTuyeckass padora «BbIABICHUE NPU3HAKOB CXOJICTBA 3apOJIbIIICH
MO3BOHOYHBIX JKUBOTHBIX).

JlabopaTtopHas padora «CTpoeHHE OpraHoOB pa3MHOKEHHUS BBICHINX
pacTeHUN».

Tema 11. I'eHeTMka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYHUBOCTHU
OpPraHu3MoB

Hctopust craHOBIEHHS W pa3BUTHUS TEHETHMKM Kak Hayku. PaGoter I
Menpens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YYEHBIX B Pa3BUTHHU
renetuku. Pa6otel H. K. Konbroa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeea-Pecorckoro.

OCHOBHbIE T€HETUYECKHUE MOHITUS U CUMBOJIBL. [ OMOJIOTHUHBIE XPOMOCOMBI,
aJUieJIbHbIE TE€HBbI, AJIbTEPHATUBHBIC MPU3HAKHU, JOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UI0Ta, T€TePO3Ur0Ta, YUCTasl JIUHUSA, THOPU/bI, TEHOTHUIL, (DEHOTHII.



OCHOBHbIE ~~ METOJIbI ~ TE€HETUKHU:  THOPUIOJIOTMYECKHHM,  IUTOJOTHYECKUH,
MOJIEKYJISIPHO-TEHETUYECKUH.

JdemoHCcTpanuu

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsnos, H. .
BasuiioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckmii.

Tabnuiibl U cxembl: «MeToabl TeHETUKHNY, «CXeMbI CKPEIIUBAHUSI.

JlabopaTtopnass padora «/[po3oduna kak OOBEKT TI'E€HETUUYECKUX
UCCJIEIOBAHUIN.

Tema 12. 3akoHOMepPHOCTH HACIEICTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBbiii 3akoH MeHaens — 3aKoH
eAMHO00pa3us rudpuI0B nepBoro nokojeHus. [IpaBuno nomMmunupoBanusi. Bropoit
3aKOH MeHaens — 3aKOH pacuUleluieHusT NPU3HAKOB. L[MTONOrnyeckue OCHOBBI
MOHOTHOPHIHOTO CKpeIIMBaHUs. [ Umore3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpenuBanue. [I[pomMexXyTOUHbIN XapaKkTep HacIeI0BAHMUS.
Pacmiennenue npu3HakoB MPU HETIOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpemBanue. TpeTuil 3akoH MeHaens — 3aK0H He3aBUCUMOTO
HAcJEeJOBaHUsA  IPU3HAKOB. [{uTonoruueckue  OCHOBBI  JUTHUOPHUIHOTO
CKpELLIMBAHUS.

CuermienHoe HacienoBanue npusHakoB. Pabotet T. Moprana. CuensieHHoe
HAaCJIEIOBaHUE TEHOB, HAPYIICHUE CLEIUIEHUS MEXIy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'enetuka nosa. XpoMOCOMHBIN MEXAHU3M OIPENIENEHUS M0J1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi U Te€TepOraMeTHbIN moJ. ['eHeTndeckas
CTPYKTYpa IIOJIOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CLEIJICHHBIX C IIOJIOM.

I'enotun kak nenocTHas cucrema. [lneiorponus — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3auMonencTsre HeauleIbHbIX TI'E€HOB.
Kommiementaprocts. Onuctas. [lonumepusi.

['eHeTnyecknil KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX TMPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (DYHKITHI.
['eneTnueckre MeXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IHH
— Tapa3uT» U «XO3IUH — MHKpPOOMOMY». ['eHeTHYecKue acmeKThl KOHTPOJS U
M3MEHEHHS HACJICICTBEHHON WH(OPMAITUU B TIOKOJICHUSAX KJIETOK U OPTaHU3MOB.

JdemMoHCcTpauMu

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

Tabmuter u cxemsr: «IlepBbIit 1 BTOpOit 3akOoHBI MeHaenss», « TpeTniil 3akoH
Mennens», «AHanmu3upylomee CcKpemuBanuey, «HenomHoe aomuHUpOBaHUEY,
«CuerjieHHOe HaclelIOBaHWe TMPU3HAKOB Yy Apo3oduiibl»y, «l'eHeTuka moJiay,



«Kapuotun uenoBeka», «Kapuotun gpozoduns», «Kapuotunm nTUIB,
«MHOXECTBEHHBIH aJUIEIN3M», « B3auMo1eiCTBHE T€HOBY.

O6GopynoBaHue: MoJeNnb JUisl JEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUIOB TIEPBOTO TIOKOJICHUSI M pacCUICIUICHUS NPU3HAKOB, MOJENb IS
JEMOHCTpAllMd 3aKOHAa HE3aBUCUMOIO HACJIECAOBAaHMS TPU3HAKOB, MOAEIb A
JEMOHCTpPAllMUd CILETUIEHHOTO HACJEJO0BAHUS IMPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padGora «M3yyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBIY.

IIpakTnueckas  paGora  «/3ydyeHue  pe3yiabTaTOB  JUTHOPHUIHOTO
CKpEIIUBaHUS Y APO30(PUITBI.

Tema 13. 3akoHOMepPHOCTH H3MEHYNBOCTH

B3aumopeiictBue reHotuma W cpenbl mpu  GopMupoBaHuU (HEHOTHUIIA.
N3MenunBOCTh Mpu3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MEHYMBOCTH: HEHACJIEICTBEHHAs U HACJICICTBECHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
MOAUGUKAITMOHHONW M3MEHUYMBOCTH. Hopma peaknmu npusHaka. BapuanyoHHBIN
psn u BapuanmonHas kpubas (B. Horanncen). CpoiictBa MoAuUKAIIMOHHON
M3MEHUYHUBOCTH.

I'enoTunuueckas n3MeHIMBOCTh. CBOMCTBA T€HOTUIINYECKON M3MEHUYUBOCTH.
Buipl reHOTUITHYECKON M3MEHUYMBOCTH: KOMOWHATHBHAS, MyTAaIllHOHHASL.

KomOuHaTuBHasT M3MEHYMBOCTH. Mei03 M TMOJOBOH TpOIleCC — OCHOBA
KOMOMHATHUBHON M3MEHYHUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JIJaHUHU
T€HETHYECKOT0 pa3HO00pa3us B Mmpejiesiax 0JHOrO BUA.

MyTanoHHass W3MEHYMBOCTb. BuIbl MyTainuid: TE€HHbIC, XPOMOCOMHBIC,
reHoMHble. CHOHTaHHBIE M  HWHAYUMPOBAHHbIC MyTalluu. SlnepHble U
UToIIa3MaTuyeckue Mytanud. CoMaTH4ecKue W TMOJIOBble MyTaluu. [IpuyuHbI
BO3HUKHOBECHUsS MyTaluui. MyTareHbl HW WX BJIMSHHE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O IMpoliecca. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HacnencTBeHHo m3meHunBoctu (H.W. BaBuioB). BHesaepHass M3MEHUHUBOCTH U
HACJIEICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPONb  INUSEHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemMoHCcTpauMu

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuiios.

Tabmmplr w  cxembl: «Buael  w3MeHUHMBOCTHY, «MoaudUKaIMOHHAS
U3MEHYHBOCTHY, «KomOuHaTuBHas W3MEHYHBOCTHY, «Meiio3»,
«OnnogoTBopeHuey, «I'eHeTnueckue 3a001eBaHMs Y€IOBEKaY, « BUIbI MyTaIinii».



O6opynoBaHue: *UBbIe M repOapHbIE 3K3EMIUIIPbl KOMHATHBIX PAaCTEHHH,
pucyHku (potorpadun) KUBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGopaTopHnas pabora «HccmenoBanue 3aKOHOMEPHOCTEN
MOAU(DUKAIMOHHOW HM3MEHUUBOCTH. [locTpoeHHe BapuallMOHHOTO psja U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtauuu y Apo3oduiabl (Ha TOTOBBIX
MUKpOMpenaparax)».

Tema 14. I'eHeTHKa Ye10BeKa

Kapuotun uenoeka. MexayHapoaHas MporpaMMa HCCIEAOBAaHUS T€HOMA
yejaoBeKa.  MeTojabl  M3YYEHHMSI TEHETUKM  4YEJOBEKa: TE€HEAJIOTUYECKUM,
OJIM3HEIOBBIH, UTOTE€HETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUM,
MOJIEKYJIAPHO-T€HE TUYECKU. CoBpemMeHHOe OTpe/IeJICHHE re€HOTHIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHKUE, B TOM UHCIJIE C MOMOIIBIO
[T11P-ananu3a. HacnencTBeHHbIE 3a00/1€BaHUS YEIOBEKa. | @HHBIE M XPOMOCOMHBIE
0one3HH uyenoBeKka. boJe3HM C HACIEACTBEHHOW MPeapacioioKEHHOCTHIO.
3HayeHUEe MEAUIMHCKOW T€HETUKU B MPEAOTBPALICHUM U JICYEHUU T€HETHUUYECKUX
3a0oneBaHuil yenoBeka. Meauko-TeHeTUYecKoe KOHCylbTupoBaHue. CTBOJIOBbBIE
KJIeTKU. [IOHSITHE «T€HETUUYECKOTOo rpy3a». DTHYECKUE aCIEKThl MCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckrie (QakTopbl TMOBBINIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
(bu3MUeCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpebl. | 'eHeTnyeckas
IPEAPACTION0KEHHOCTD YEIOBEKA K ATOJIOTHUSM.

JdemoncTpanuu

Tabmumer u cxemsl: «Kapuotun yenoBekay, «MeToapl U3yYeHUS T€HETUKHU
yenoBekay, «I'eHeTnyeckue 3a00J€BaHUs YETOBEKaY.

IIpakTuyeckas padora «CocTtaBiieHUE U aHATIU3 POJOCIOBHOM.

Tema 15. Cesiexkniusi Opranu3mMoB

JlomecTuKamusi WU CEJICKUUA. 3apOKICHUE CEIEKIMU W JOMECTUKALUU.
Yyenne H. WM. BaBunmoBa o lleHTpax mNpOUCXOXKIEHUS H MHOT000pas3us
KYJIbTYPHBIX pacTeHHuil. Ponp cenekuumu B CO31aHUM COPTOB PACTEHUH U IOPOJ
#uBOTHbIX. CopT, mNOpoaa, IWTaMM. 3aKOH TOMOJIOTUYECKHX PSJOB B
HaciaeAcTBeHHOM wm3MeHunBocTH H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Meronpl ceneKnuoHHON paboThl. VCKycCTBEHHBIH OTOOp: MacCOBBIM U
WHAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOMN CCIICKIIUU. HcnrwiTanne
Mpou3BoUTENEed MO MOTOMCTBY. OTOOp MO TEHOTHIY C MOMOIIbIO OLEHKHU
¢dbeHoTHma MOTOMCTBAa M OTOOP O TEHOTUTY ¢ omoIbio aHamm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJICKIMOHHOM  paboThI.
PannannoOHHBIN U XUMHAYECKUM MYTareHe3 KaKk MCTOYHUK MYTalMi y KyJIbTYpPHBIX



¢opMm opranu3moB. lcmnonb3oBaHHE TE€HOMHOIO pENAKTUPOBAHUS U METOJIOB
pexomOuHaHTHBIX JIHK 111 moiyyeHus: HnCX0IHOTO MaTepHraia sl CENEeKIUU.

[lomyuyenue MIOJINTUIOUOB. BryTpuBnaosas rudpuan3aus.
bnuskoponcTBeHHOE — CKpelmiMBaHMe, WM UHOpuauHr.  HepoactBennoe
CKpelMBaHue, Wiu ayTOpuauHr. I'erepo3uc u ero mnpuuuHbl. Vcmonb3oBanue
rerepo3uca B cenekiuu. Otnanénnas rulOpuauzauud. [Ipeogonenue Oecruioaus
MEXBUJOBBIX THOPUIOB. JIOCTHKEHUS CENEKLIUN PACTEHUHN U KUBOTHBIX. «3e1éHas
Dpesonoyusy.

CoxpaHeHue M U3y4EHUE N'eHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUU U
UX JMKUX  poJaMyed I CO3/JaHMsl  HOBBIX COPTOB U THOPHUAOB
CEIbCKOXO3AMCTBEHHBIX KYNbTYp. H3yuenue, coxpawenue u ynpaeieHue
2CHeMUYECKUMU PeCcypPCamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 YeJsax YIyUueHUs Cyuecmsayouux u co30aHus Ho8blx Nopoo, JTUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbLIX UCCLe008aHUl,
nepeodosvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanuu

IToptpersr: H. W. BaBunos, . B. Muuypun, I'. JI. Kapneuenxo, II. IL
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuel u cxembl: «LleHTpBI MPOUCXOKACHUS U MHOTO00pa3Ust KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PANOB B HACIEACTBEHHOW W3MEHUYHBOCTH,
«Metoppl cenekiumny, «Otnanéunas rudpuanzanusy, «MyrareHes».

JlabopaTopHas padora «3yueHue cOpTOB KyJIbTYPHBIX PACTEHUIN U MTOPOJL
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «/3yueHrne METOI0B CEJICKIIMU PACTCHUI.

IIpakTuyeckasi padora «IIpuBuBKa pacTEHUIN».

Ikekypeusi «OCHOBHBIE METOJBI U JOCTHIXKCHMSI CEJICKIIMU PACTCHUUM U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHILHIO, IJIEMEHHYIO bepmy,
COPTOMCTIBITATEIHBIA YYacCTOK, B TEIJIMYHOE XO3SHCTBO, B J1abOpaTOpHUIO
arpOyHUBEPCUTETA WIIA HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHo/10rusi U CHHTETHYECKAas1 OMOJIOTUS

OOBbeKTbl, UCHOJIb3yeMble B OHMOTEXHOJIOTMM, — KJIETOYHBIE M TKAaHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEPUCTHUKA. TpanuumonHas
OMOTeXHONOTUsA:  XJeOomeueHne, TMONyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJeMEe. MukpoOuonoruueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTMYECKUX
TexHojorui. [Ipons3BoacTBo OenKka, aMHUHOKHUCIOT U BUTAMHUHOB.

CozntaHre TEeXHOJOTMid M MHCTPYMEHTOB LEJIECHANPABIECHHOIO U3MEHEHMS U
KOHCTPYUPOBAHUs T'€HOMOB C LIEJBIO MTOJIYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
colepKalllUX HE BCTpeYarouMecss B NOpUpPOAe OHOCHHTETHYECKHE IyTH.



Knerounas unxeHepusa. MeTonsl KylbTypbl KIETOK W TKaHEW PACTEHUU M
KUBOTHBIX. Kpuobanku. Comatuueckas TuOpuau3alus W COMATUYECKUU
sMOpuorene3. lcnonb3oBaHue TramiougoB B CeleKIUU pacTeHui. [lonyuenue
MOHOKIOHANILHBIX aHnmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOAUKIOHATbHbBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpyKIus
AUIEKIETOK U KJIOHUPOBAHUE XUBOTHBIX. METON TpaHCIUIAHTALUK AIEp KIETOK.
Texnonocuu 0300p06IeHs, KYJIbMU8UpOo6aHus U MUKPOKIOHANbHOO
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpomMocoMHasi W Te€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomounanTtubix JJHK. Cosdanue mpanceennvix opeanuzmos.
JIoCTM>KEHUST M NEPCHEKTUBBI  XPOMOCOMHOM M TE€HHOM  HHYKEHEPHH.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIEMbl FTEHHOU MHXKEHEPHH.

Menuuunckue 6uorexnosnoruu. [loctrenomuas nudposas meaununa. [1LP-
JIUarHocTuka. MeTaOoJIOMHBIM aHanu3, TEHOLEHTPUYECKH aHanmu3 MpoTeoma
YeJloBeKa JJISI OLUEHKH COCTOSIHHS €ro 340poBbs. MCNOab30BaHHWE CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OmoumkeHepus miig  pa3pabOTKu
(yHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3JaHMS KOMILJIEKCHBIX
TKaHEeW COYETaHHMEM TEXHOJOTUU TPEXMEpHOro OMONMpHUHTHHra U ckad@oiaguHra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznaHve BEKTOPHBIX BAaKIMH C II€JIbI0 OOecredeHus: KOMOMHMPOBAHHOM
3amuThl 0T Bo3Oyautened OPBU, ycTaHOBieHHE MOJEKYJISPHBIX MEXaHU3MOB
¢ynkmonupoBanuss PHK-cogepskanmx BUPYCOB, BBI3BIBAIOIIUX 0COOO OMAacCHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdemMoHcTpanuu

Tabnuiel u cxemsbl: «/cnoap30BaHrEe MUKPOOPTAHU3MOB B TIPOMBITINIEHHOM
pou3BOACTBEY, «KiieTounas unxkeHepus», «I eHHass HHXKEHEPUsI».

JlabopaTopHas padora «/3yueHne 00bEKTOB OMOTEXHOIOTHUI.

IpakTuyeckas padora «IlonydeHne MOJIOYHOKHUCIIBIX MPOTYKTOBY.

Ikckypeusi  «buoTexHosoruss — BakHEHWIIas MNPOU3BOJUTENIbHAS —CUJa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxaenne u pa3BuTHe 3BOJIOIHOHHBIX MPeEIACTABJICHUH B
Onosorum

OpomononHass Teopus Y. JlapBuna. I[lpeAmnochbUIkKM  BO3HUKHOBEHHS
napuHu3Ma. JKu3Hb U HayuyHas AesatesnbHOCTh Y. /lapBuHa.



JIBroKy1ue cuibl 3BOOUMH BUIOB 110 Y. JlapBuHY (BBICOKasi HHTEHCUBHOCTD
pPa3MHOXEHHUS OpPraHU3MOB, HAcCJEICTBEHHAass HM3MEHYMBOCTb, Oopbba 3a
CYLIECTBOBAaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD).

Odopmnenue cuntetnyeckor Tteopun sBomonuu (CTD). HeltrpanbHas
teopuss sBomtonuu. CoBpeMeHHass 3BOJIIOLMOHHAA  Ouosiorus. 3HA4YEeHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanuu

Iloptpetsl: Apuctorens, K. Jlunnen, K. b. Jlamapk, O. XK. Cent-Unep, XK.
Krosbe, Y. Hapsun, C. C. UerBepukos, 1. . llImansraysen, k. Xonaenn, /. K.
benses.

Tabmumper u cxembl: «Cucrema >xuBoit mnpuponabl (o K. Jluanuero)»,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «Mexanuzm GopmMupoBaHus
npucnocoOJieHnid y pacTeHuid u xKuBOTHBIX (o Jlamapky)», «Kapra-cxema
mapmipyra nmyremectBus Y. Jlapsunay, «Haxogku Y. JlapBunay, «Dopmbl 60pbObI
3a cymectBoBaHue», «llopoabl romybeit», «MHorooOpaszue KylbTypHBIX (hopm
KammycTbl», «[lopobl TOMaITHUX JKUBOTHBIX», «CXemMa 00pa30BaHUs HOBBIX BUIOB
(mo Y. [apBuny)», «Cxema COOTHOILICHUS JABMXKYIIUX CHJI OBOJIOIUN»,
«OCHOBHBIE MOJIOKEHUSI CHHTETUYECKOUN TEOPUU IBOJIFOLIUN.

Tema 2. MUKpPOIBOJIIONHUS U €€ pe3yJbTaThl

[Monynsiuus Kak sleMEHTapHas equHuLA 3BOIOUNUUA. COBPEMEHHBIE METOMBI
OLICHKH TEHETHYECKOTO pa3HOOOpa3usi M CTPYKTyphl mnomynsuuid. M3meHenue
reHopoHa TOMYJSIMU KaK DJIEMEHTApHOE 3BOJIONHMOHHOE SBJIEHUE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

DOneMeHTapHble (PaKTOPBI (IBMOKYIIUE CHIIBI) DBONIONUH. MyTalMOHHBIN
nporecc. KomOuHatnBHas u3MeHUMBOCTh. Jlpelid TeHOB — cliydaiiHbIe
HEHANPABJICHHBIE M3MEHEHMsSI 4YacToT ajuiened B momymamusx. Oddexr
ocHOBatensl. Jgpgexkm Oymviiounoeo eopaviuika. CHUdCEHUe 2eHemuuecKo2o
pasnoobpasusn: npuyunsl u cieocmeus. llposenenue s3gpgpekma Opeticha cenos 6
bonvuwux u  marvlx  nonyasayusx.  Mwurpanun.  V30aA0MsS TTOMYIISIITUMN:
reorpadudeckas (IpoCcTpaHCTBEHHAs ), Orojorndeckas (penpoayKTHBHAS).

EctectBennbiii oTtO60p — HampaBusomuid  (aktop sBomoruu. Dopmel
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWIM3UPYIONUH,  pa3phIBAIOIINM
(mu3pyntuBHbiit). [lonoBoit oTOOpP. BO3HHKHOBEHHE W 3BOJIOIUS COLIMAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[TprcnocOONMEHHOCTh  OPraHW3MOB  KaK  Pe3yiabTaT  MHKPOIBOIOIUU.
BosnukHoBeHHME — mpucnocoOneHuit y  opraHu3MoB.  Apomopdo3bl U
uauoananrtanuu. [Ipumepsl mpucnocobieHuit y opraHu3MoB: MOPGOIOTHIECKHE,
dusmnonornueckue,  OUOXUMHUYECKHE,  MoBeAeHuYeckrue.  OTHOCUTEIBbHOCTD
MPUCIIOCOOJIEHHOCTH OpPraHu3MOB.



Bun, ero xpurepunm u CTpyKTypa. BumooOpazoBaHue Kak pe3yabTaT
MUKpPO3BOMIOIUHU. M3oiduus — kimoueBod (aktop BuaooOpazoBanus. Ilytu u
CrocoObl BUJ1I000pa30BaHUS: aJJIONAaTPUUYECKOE (reorpaduueckoe),
CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monuIIONIU3aIus,
rubpuanzanus). JmuTeabHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl GOpMUPOBAHMS OMOJIOTMYECKOT0 Pa3HOOOPA3HSL.

Ponb  »BONMIOIIMOHHOW  OHWOJOTMM B pa3paboTKe Hay4YHBIX METOOB
coxpaHeHus1 6uopazHooOpasusi. MUKpPOABOJIONMS U KOJBOJIOIUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHUS YCTOMUMBOCTU K aHTHOMOTHKAM M CHOCOOBI
O00pBLOBI C HEW.

JdemoHcTpanuu

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

Tabmuupl u cxembl: «MyTanuoHHass HU3MEHYMBOCTHY, «llomynsioHHas
CTPYKTypa BHula», «CxeMa MposiBiIeHHs 3akoHa Xapau—BaiinOepray, «/IBmkymime
CWJIBI DBOJIOLUNY, «DKOJOTHYECKAsT U30JALMS MOMYJSIUNA CeBAaHCKOU (openny,
«'eorpadmyeckass M3ONALMS  JUCTBEHHULIBI CUOUPCKOM W JTUCTBEHHUIIBI
naypckoiy, «IlomynsiroHHbIE BOJIHBI YUCICHHOCTH XUIITHUKOB U KepTB», «Cxema
JNEUCTBUSL ecTecTBEHHOro oTOopay, «®Popmbl OOpbOBI 3a CYyIIECTBOBAHHUEY,
«HpycTpruanbHblii MenaHu3M», «JKuBble nckonaeMbie», «IlokpoBUTENbCTBEHHAS
OKpacka KHUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX,
«Dusnonoruueckue anantauuun», «lIpucrnocoOIeHHOCTh OpPraHu3MoOB U €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHnkn», «CTpykTypa BUAa B
npupoae», «CrnocoOsl BuAooOpazoBaHus», «l'eorpadguueckoe BUaA000pa3oBaHUE
TPEX BHUIOB JAHIBIIEHY», «IKOJIOTMYECKOEe BUI000pA30BaHUE BUJIOB CHUHUIDY,
«JTonurmonasl pacTeHui», «KanycTHo-peneunbiii ruOpumy.

O6opynoBanue: repbapuu pacTeHUH, KOJUIEKIIUM HACEKOMBIX, Uydelia MTUIl 1
3BEpell ¢ MpUMEpaMHu Pa3IMYHBIX NPUCTIOCOOJICHUN, dYyderna NTHI U 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUH OJM3KUX BHJIAOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOAMU.

JlaGopaTtopHass paGora «BbIgBICHHE HW3MEHYMBOCTH Yy OCOOEH OJHOTO
BHUIAY.

JlabopaTtopHass  paGora  «lIpucmocoOneHuss  OpraHm3MoB W HX
OTHOCHUTENbHAS LIEJIECO00Pa3HOCTD.

JlabopaTtopHas pa6ora «CpaBHEHHE BHUAOB TI0O MOP(HOIOTHIECKOMY
KPUTEPHUIO».

Tema 3. MakpodBoIOIUSA U €€ Pe3yJIbTaThI

Mertoasl  u3ydeHHs MakposBoitouuu. llaneoHTonmornueckue  MeETOAbI
u3yueHust sBostouuu. llepexomubie ¢GopMbl U (QUIOTE€HETUYECKHE  PSIIbI
OpPraHU3MOB.



buoreorpadguueckue Metonsl uzydeHus 3Bomonuu. CpaBHeHue GIOpbH U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue ob6mactu 3emin. Bunbr-
SHJIEMUKHU U PEIIUKTHI.

OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTUYECKUE METOJbl MU3YyUEHHS
ABOMIONMH. ['€HEeTHYeCKHe MEXaHU3Mbl HBOJIIOLIUM OHTOTE€HE3a W TOSBJICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPTaHBbI.
PynuMentapubie  opranbl W aTaBU3Mbl.  MOJEKyISIpHO-TEHETUYECKHUE,
OMOXMMHMYECKHEe M  MaTEeMaTUYeCKHE  METOJbl  U3YYEHHUS  DBOJIOIMUHU.
[I'omonoruunbie TeHbl. COBpEMEHHBIE METOJIbI TOCTPOEHUsI (UIOTCHETHUECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTaIIMH U SBOJIOIMS T€HOMOB.

OO6rmue 3aKOHOMEPHOCTH (MpaBUIa) dBONIONUU. [IpuHyun cmenvl QyHKYuUlL.
HeobOpatumocTs 3Bostonuu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJTIOIIHHL.

JdemoHcTpanuu

IToptpetsl: K. M. Bap, A. O. KoBanesckuii, ®. Mroiep, 3. I'ekkens.

Tabmuipl 1 cxembl: «DUITOTCHETUYECKUN s JIOMIAAN», «APXCONTEPHUKCY,
«3Bepo3yObie  smepb»,  «Cteronedans», — «Punuodure»,  «CemMeHHBIE
nanopoTHUKW», «buoreorpaduueckue 30HbI 3eminy», «/Ipeiid KOHTHHEHTOBY,
«Penmuktby, «HauanbHble cTaguu 5SMOPHUOHAIBLHOTO PA3BUTHA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W AaHAJIOTUYHBIE OpraHe», «PyIuMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHl YEJIOBEKa M IIHUMIIaH3e», «l JaBHBIC
HaNPaBJICHUS dBOJIONHUNY, «OO0IIHE 3aKOHOMEPHOCTH IBOJIIOIIUN.

O6opynoBaHue: KOJUIGKIIMH, TrepOapuu, MYISDKA HCKOMAeMBbIX OCTaTKOB
OpPraHMW3MOB, MYJISI’KU TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue M pa3BuTHE )KU3HU HA 3emuie

HayuHple THUNOTE3bl NPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 W
nancrnepmusi. JloHayuHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEALUOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKIEHUS )KU3HU U €€ onpoBep:keHue onbitamu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [IponcxoxieHne sk1U3HU U aCTPOOUOJIOTHSI.

OcHOBHbIE JTarnbl HEOPraHWYECKOU SBOJIIOLIA Y. [InaneTapHas
(reosioruyeckasi) DBOJIOIUSA. XHUMHUYECKas OdBOJIONUSA. AOHOTCHHBIM CHHTE3
opraHuyeckux BeniecTB W3 HeopraHumueckux. Ombir C. Mumnepa u I'. HOpu.
O6pazoBanne mnoauMepoB u3 MoHOMepoB. KoanepBatHas runore3a A. .
Omnapwuna, TumoTe3a nepBuaHoro Oynpona J[x. XomnaeitHa, TeHeTUYECKAst THITOTE3a
I'. Mémnepa. PubGo3umbl (T. Yek) m runoresa «vmupa PHK» VY. TI'mnGepra.
dopmupoBaHUE MeMmOpaH u BO3HUKHOBEHUE MPOTOKJIETKH.



HUcropus 3emumn m meronsl €€ wu3ydeHus. lckomaemble OpraHuyYecKue
octatku. ['eoxponHomoruss u e€ wMeronpl. OTHOCUTENbHAasT U aOCOJIOTHAS
re€OXpPOHOJIOTHS. [ €0OXpOHOIOrHYeCcKas IKaa: 30HbI, 3Pbl, IEPUOMBI, JITOXH.

Havanenble stambl opraHudeckor 3BOJOUMU. [losBiieHME ©  ABOMIOLMUA
NEPBBIX KIETOK. DBoMtoUUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEepPBbIX Ha 3emiie COOOLIECTB.
Crpomaronutsl. [IpokaprOTHI U yKapUOTHI.

[Ipoucxoxenne 3ykapuoT (CuMOHOreHes3). DBOJIIOLIMOHHOE MTPOUCXOXKICHHE
BUpycOB. [IpoucXokI€eHHME MHOTOKJIETOYHBIX OpraHu3MoOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLMU BbICHIMX pacTeHHil. OCHOBHbBIE apoMOpP(O3bI
pacreHui. Bpixon pacreHut Ha cymy. IlosBineHue CnopoBbIX pacTeHUU W
3aBoeBaHne uMHU cymu. CemeHHble pacTeHusa. I[IpoMCXOXkIeHUWE NBETKOBBIX
pacTEHUM.

OcHOBHBIE 3Talbl 3BOJIOLMH KUBOTHOrO Mupa. OCHOBHBIE apomMop(do3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIGHUE COBPEMEHHBIX
TUIOB. IlepBbie XOp/OBbIE )KUBOTHBIE. JKU3HB B BOJE. DBOJIIOIUSA MO3BOHOYHBIX.
[Ipoucxoxaenue ampubuii u pentunuit. I[IpoucxoxaeHne MIIEKONHUTAIONUX U
ntul. [lpuHnun ximroyeBoro apomopdosa. OcBoeHue O€CnO3BOHOYHBIMU U
NO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

Pa3Butre xu3HM Ha 3emie MO 3paM U IEpUoAaM: apxeil, IpoTepo3ou,
nmajgeo30i, Me3030H, KaiHo30il. OOmas  XapakTepucTHKa KJIuMara W
reoJIornueckux mpoueccoB. llosBneHMe M pacuBET XapaKTEpHBIX OPraHU3MOB.
VYrineobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUPAHHSI — 3KOJIOTMYECKHE KPU3UCHI Mpouuioro. I[IpuyuHel u
CJIEJCTBUSI MAcCCOBBIX BbIMHUpAaHUN. COBPEMEHHBIM HSKOJOTMYECKUN KPHU3HC, €T0
ocobennoctu. [Ipobnema coxpanenus: brnopazHooOpasusi Ha 3eMIe.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [lpuHmmmnel kiaccuduxanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemMoHcTpauuu

IToptpetsl: ®@. Pequ, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. 1.
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6mumpe! u cxembl: «Cxema omnbita @. Penny», «Cxema onwita JI. Ilactepa mo
M3YUYEHUIO caMo3apoxaeHus xu3Hm», «Cxema ombita C. Mumnepa, I'. FOpwuy,
«JTanbl  HEOPraHMYECKOW  »Bomrouuu»,  «l'eoXpoHoJOrHuUecKas  LIKalay,
«HayvanbHble 3Tanbl OpraHUYECKOr IBOMIOLHMNY, «CxemMa o0pa3oBaHUs 3YKapUOT
nytéMm cumOuorenesa», «Cucrema XuBOHM TpHUpOnb», «CTpoeHHE BHPYCay,
«Apomopdo3bl  pacteHui», «PuHMOPUTHY, «OJHOKIETOUHBIE BOJOPOCIN»,
«MHorokneTounsie Bogopocin», «Mxuy, «llanopoTtHukn», «l'onoceMeHHbIE



pacteHuss», «Opranbl LBETKOBBIX pacTeHUi», «Cxema pa3BUTUA KUBOTHOTO
Mupa», «Apomopdossl KUBOTHBIX», «lIpocreiimue», «KUIIEUHOMONOCTHBIEY,
«IInockue YEPBUY, «HUneHucToHOrueY, «PBIOBIY, «3€MHOBOJHBIE,
«IIpecmbikaromuecs», «lItume», «Miekonuraromme», «Pa3Butue xu3Hu B
apXxeuckou spey, «Pa3zBurue )XKU3HU B NPOTEPO3OUCKON 3pe», «Pa3BuTue )XKU3HU B
[AJIE030MCKOU 3pey, «Pa3BuTHe )KU3HU B ME3030MCKON 3pe», «Pa3BuTHe )KU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO MUPaY.

O6GopynoBaHnue: TepOapuyd pacTeHHM pPa3IUYHBIX OTAEIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIAKHBIC MPENapaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKIIUU
UTJIOKOKUX, CKEJIEThl IIO3BOHOYHBIX JKMBOTHBIX, Yyye€ja MNTUIl WU 3BEpei,
KOJUIEKIIMA OKAMEHEIJIOCTEM, TMOJE3HbIX MCKOMAEMBIX, MYJSXKM OPraHHMYEeCKHX
OCTaTKOB OPTaHU3MOB.

Bupryanbnasa  ga0oparopHas padora «MonenupoBaHHE — OIBITOB
Munnepa—tOpu no u3ydeHuto aOMOreHHOT0 CUHTE3a OPTaHUYECKUX COCTUHECHUH B
nepBUYHON aTMochepey.

JlaGoparopHass pabora «l3ydyeHue M ONUCAaHUE HCKOMAEMbIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «/3ydeHue 0COOCHHOCTEH CTPOCHUS PaCTEHUM
Pa3HBIX OTHEIIOBY.

IIpakTnueckas padora «/I3ydyeHne ocobeHHOCTEN CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX».

Tema 5. IIpoucxo:xaeHue 4eJJ0BeKa — AHTPONOreHe3

Pa3znensl 1 3amaun anTponoiaorud. MeToapl aHTPOIOJIOTHH.

CraHoBIIEHHE TPEIACTABICHUN O TMPOUCXOKICHHHM 4eJIOBEKa. PennrunosHbie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPHUU.

Cx0ACTBO YeI0BEKA C )KUBOTHBIMH. CHCTEMATUYECKOE MOJIOKEHUE YETIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHUTEJIBHO-
Mopdosioruueckue, AMOPHOJIOTUYECKHE, (bU3H0TIOT0-OMOXUMUUYECKHE,
noBejeHueckue. OTIMYus 4eloBeKa OT KUBOTHBIX. [IpsIMOXOKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHe roJIOBHOrO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBL.

JBuxyiue cuibl ((pakTopbl) aHTPOIIOTEHEe3a: OMOJIOTHYECKUE, COIUAIbHBIC.
CooTHoIIeHNEe OMOIOTUIECKUX U COIMATTBHBIX (DaKTOPOB B aHTPOTIOTCHE3E.

OcHoOBHbIE CcTaguu aHTpororeHe3a. PaHHue dvenoBexkooOpa3Hble OOE3bSIHBI
(IpOKOHCYIIBI) M PaHHUE MOHTU/bI — OOIIKE MPEIKU YETO0BEKOOOpa3HbIX 00€3bsH U
JMoJieid. ABCTPaJONUTEKN — JIBYHOTHE MPEJKHU Jrojeid. UenoBeK yMenblil, nepBbie
W3TOTOBJIEHUS OPYIHM TpyAa. UemoBek NpsIMOXOASIIMNA U MEPBBIA BBIXOJ JOJEH
3a mnpenensl  Adpuku. YenoBek reigenbOeprckuii — oOWUNA  MPEIoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YesoBeK HeaHAEPTalbCKUU



KaK BHUJ JIIOJEM XOJIOAHOrO Kiaumara. YenoBeK pa3yMHBI COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a TmpenenamMu Adpuku.
[TaneoreneTuka u najeoreHOMUKA.

DBOJIIOLKSA COBPEMEHHOIO 4eloBeKa. EcTecTBeHHBbIM OTOOp B MOMYISIUSAX
yesoBeka. MyTalMoHHBIM TporiecC U moJumopdusM. [lomynsiroHHBIE BOJIHBI,
npeiid reHoB, murpamus U «dPGexT ocHOBATENS» B MOMYJALUSIX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacel. IloHatue o pace. bornplime pacel: eBponeouHas
(eBpasmiickasi),  aBCTpajo-HeTpoujHas  (PKBAaTOpUajbHAasi),  MOHTOJOUIHAS
(a3maTcko-amepukaHckas). Bpemss u myTu paccelieHHs 4YeJOBEKa IO IUIAHETE.
EnuncTtBO  4yenmoBeueckux — pac.  HaydyHas  HECOCTOSATENBHOCTH — pacusMa.
[IprcnocoONEHHOCTh YeJoBeKa K pa3HbIM YCIOBHUSIM OKpYXaloUled Ccpeibl.
Bnusinue reorpaduueckoit cpeabl M apeiida reHoB Ha MOPQOJOTHIO U
(U3HOIOTHIO YEIOBEKA.

MexaucuMIUIMHapHbple  MeToAbl B (usnuecko  (OMOIOTHUYECKONN)
AHTPOIIOJOTHHM.  ODBOJIOUMOHHAS ~ AHTPOINOJIOTHS U MAJ€OaHTPONOJIOTHS
YEJIOBEUYECKUX NOMYJIAUi. bruoconuanbHble UCCIAENOBAaHUSA IMPUPOJBI YEJIOBEKA.
HccnenoBanne KOBOIIOUKUH OMOJIOTMYECKOTO U COIMATIBHOTO B YEJIOBEKE.

JdemoHcTpauuu

[Toprpetsr: Y. dapsun, JI. JIuku, 4. . Porunckuii, M. M. I'epacumos.

Tabnuiel U cxembl: «MeTobl aHTPOMOIOTUUY, «I 0JIOBHON MO3T YeIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKEJIeT 4YeloBeKa M CKEeJIeT IIMMITaH3e»,
«PynMMEHTHI U aTaBU3MbDY, «JIBUKYIIUE CHIIBI AHTPOIIOTEHE3A», « DBOJIFOLIUOHHOE
JIpEBO  4YeJoBeKa», «ABcTpamonutek», «YenoBek  yMenblid», «YenmoBek
MPAMOXOAAIIMNNY, «JleHncoBCcKkui uenoBek» «Heannepranpupy, « KpoMaHbOHIBD,
«IIpenku uenoBekay, « ITambl SBOJIIOLMH YEIIOBEKay, «Pachl uenoBekay.

OGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TMPeAMETOB MaTepualibHOU
KyJIbTYphl TPEIKOB dYeloBeKa, penpoaykiuu (doTtorpaduu) KapTUH C
MudosgorndeckuMu U OUOJEHCKUMH CIOKETaMH TPOMCXOXKIICHUS YEJIOBEKa,
doTorpadur HaXOJOK UCKOTTAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna 4YejaoBEeKa M uepena IMIHUMIIaH3€, MOJEIb KHCTH YeJIOBEKAa WU KHUCTH
IMMIIAH3€, MOJIEIIA TOPCA MPEIKOB YEIIOBEKA.

JlabopaTopHass pabora «l3ydeHnme OCOOECHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTuyeckas padora «/3ydeHue 3K0J0TMYECKUX alanTalui YETOBEKay.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHU3MeHHBbIX cucTeM c OKpYyxawiuei cpeaou



3apoxkJieHue U pa3BUTUE dKojioruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3aensl u 3anaun
9KOJOTHH. CBS3b 3KOJIOTMH C APYTMMU HayKaMU.

Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHBbIE U JlabopaTopHble. MoJenupoBaHue B HKOJIOTMUM. MOHUTOPUHT
OKpY’KaroIen Cpeibl: JIOKAJIbHBIN, pETHOHATBHBIN U TJI00ATBHBIM.

3HaUEHUE OKOJOTMYECKMX 3HAHWUW I YEJOBEKAa. JKOJOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBSI3€HM 4enoBedecTBa ¢ npuponoil. dopmupoBaHue
AKOJIOTUYECKOMN KYIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHMUS.

JdemoHcTpanuu

[Hoptpetsi: A. I'ymbGonbar, K. @. Pynse, H. A. CeBepuos, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuuel n cxembl: «Pazgensl skonorun», «Metonbl 3koaorumy», «Cxema
MOHUTOPHHIA OKPYXAIOILIEH Cpebl».

JlaGopaTopHhas padora «3yueHue METOJIOB IKOJIOTMYECKHUX
UCCJIEIOBAHUIN.

Tema 7. Opranu3msl u cpeaa oOUTAHUS

Dkonoruyecknue (HakTopbl U 3aKOHOMEPHOCTH uX nerctBus. Knaccudukanus
HKOJIOTHYECKUX (HAKTOPOB: aOUOTHUECKUE, OMOTHYECKHE, aHTpororenHsie. O0iume
3aKOHOMEPHOCTH AEHCTBUS dKojornueckux Qakropos. Ilpasmio munumyma (K.
Mmpenrens, 0. JIubOux). TonepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOHMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropsl. CBeT Kak s3koyornueckuit Qakrop. /[eicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTUYECKHUE TPYIIIbI
pacTeHUl M JKMBOTHBIX IO OTHOLIEHHWIO K cBeTy. CuUrHajbHas poOJib CBETA.
DOTONEPUOIU3M.

Temmepatypa kak »skoyiorudeckuii ¢axkrop. JlelicTBue TtemmepaTypbl Ha
opraHu3Mbl. [ToMKHUIIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocth kak skomorumdeckuit ¢akrop. IlpucmocoOneHus pacteHud K
MoJJIep )KaHui0 BoJHOTO OanmaHca. Knmaccudukanus pacTeHHl MO OTHOIICHHIO K
Bojie. [IpucnocoOsieHnst >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHMsI OpPraHU3MOB: BOJIHAsl, Ha3€MHO-BO3/YIIHAs, MOYBEHHAas,
ryOMHHAs  TOATMOYBEHHAs, BHYTPHOpPraHU3MEHHas.  (DU3NKO-XUMUUYECKHE
0COOCHHOCTU cpejl oOuTaHus opranu3MoB. [IpucrnocoOiieHusi OpraHu3MOB K
KU3HU B Pa3HbIX Cpeax.

buonornueckue putmbl. BHemiHue u BHyTpeHHME puTMbl. CyTOYHBIE U
roauyHbie puTMbl. [IpHCcOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU JKU3HU.



XKuznennsle (opmbel opranusmoB. lloHsTHe o JKuU3HEHHOW (opme.
Kusznennosie GopMbl pacTEHUN: IepEBbsl, KYCTAPHUKHU, KYCTAPHUYKH, MHOTOJICTHUE
TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEeHHbIE (GOPMBI KUBOTHBIX: THUIPOOUOHTHI,
reoOMOHTHI, a9pOOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKkTOopBHI. Buner OMOTMYECKUX  B3aUMOJCHCTBUNA:
KOHKYPEHIIUS, XUIITHUYECTBO, cUMOM03 u ero ¢opmel. [lapazutusm, xoomeparus,
MyTyaJau3M, KOMMEHCaIN3M (KBapTHUPAHTCTBO, HaxieOHnuecTBo). Herpoduueckue
B3aUMOJIeHcTBUSL  (Tommueckue,  (opuueckue, ¢adpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIIECTBOBAaHHUS OPraHU3MOB B Cpeje
obutanus. [IpuHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanuu

Tabmuupl U cxembl: «OKojorudyeckue (paxToped», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHE TPYIIIBI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TemaoKpoBHBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE 3>KUBOTHBIEY, «DHU3MOJOTUYECKHE aJanTaluu
KUBOTHBIX», «Cpeapl OOWUTaHUS OpPraHU3MOB», «DBHOJOTHYECKHE PUTMbBDY,
«Kuznennsie  ¢Gopmbl  pacTeHuit», <« KusHeHHble (GOPMBI  KHUBOTHBIX»,
«IKOCHCTEMA IMIMPOKOJIMCTBEHHOTO Jiecay, « IKOCUCTEMA XBOMHOTO jecay, «llenu
nuTaHus», «XuHudectBoy, «llapazutusmy, «Koukypenmus», «CumoOmo3»,
«KommMmeHcanmzmy».

O6opynoBanue: repbapuyd pacTeHUW U JKUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTMYECKUX (PAKTOpOB, TepOapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHM, CBETOIIOOMBBIC, TEHENIOOUBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIE PACTEHUS, TepOapuu U KOJUJIEKIUU TEIIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX pPacTEHUMU, uydesia MTHI] U 3BEpeH, repOapuu
pacTeHui, OTHOCSIIUXCSA K rurpoduram, kcepoduram, me3opuTaM, KOMHATHBIC
pacTeHus] JaHHBIX TPYII, KOJJICKIIMH >KMBOTHBIX, OOUTAIOIINX B Pa3HBIX cpeaax,
repOapu M KOJUIEKIIMM pACTEHUW U IKUBOTHBIX, OOJAJAIONIMX YepTaMu
NIPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHH JKH3HU, TepOapuu u
KOJUICKITUU PACTEHHH M >KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
KUBOTHBIX, YUJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi pabGora «BrIgBIcHHE NPHUCTIOCOOICHUN OPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi pa6ora «BrIgBiIcHHE NPHUCTIOCOOICHUN OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHI».

JlabopaTtopHass padora «AHATOMUYECKHME OCOOCHHOCTH pACTeHHU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DkoJiorusi BUA0B ¥ MOMYJISIIIHIA

DKOJIOTUYECKHE XapaKTEPUCTUKHU NOMYJISIUH. [Monymsimusa  kak
Oouosiornueckas cuctema. Poiab HEOAHOPOAHOCTH Cpeibl, Ppuznueckux 0apbepoB U



0COOCHHOCTEHM OUOJIOTUU BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsauuii. OCHOBHBIE TIOKAQ3aTE€NW MOMYJALUU: YUCIECHHOCTh, IUIOTHOCT,
BO3pacTHasT M TIOJOBasg CTPYKTypa, POXKIAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIUSL.

DKOJIOrHYecKass CTpykTypa nonyssiuuu. OLieHKa YKCICHHOCTH MOMYJISIINH.
JIlnHamMuKa MOMyIAUUU U €€ peryisanusa. buoTthdecknii nmOTEHLIMAN IOIYJISALHM.
MoaenupoBaHnue TMHAMHUKA TTonyisiuuu. KpuBble pocTa YMCIEHHOCTH MOMYJISIUN.
KpuBbie BbDKMBaHMS. Perynsiuss 4YUCICHHOCTH MOMYJSIUNA: poyib (HaKTOPOB,
3aBHCSIINX U HE 3aBUCAIINX OT IJIOTHOCTH. DKOJIOTHYCCKUE CTpATeTuu BUIOB (I- U
K-ctparerun).

[TonsiTue 00 sKoJorMUecKo Hule BUAa. Mecroobutanue. MHoromepHas
MoJiesb dKojormueckor Humu Jx.M. XatumHcona. Pa3zmepsl 3kosioruueckoun
Huid. [loreHunanbsHas U peaau30BaHHAS HUILIM.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. BuUIbl U UX KU3HEHHBIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTpalUil >KUBOTHBIX. buojormyeckue
WHBAa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanuu

[Toptper: Ix. . XaTunHCOH.

Tabmuupl W CcXeMbl: «DKOJIOTHYECKHUE XApPaKTCPUCTUKHU  TTOIMYIISIITUN,
«IIpocTpancTBEeHHas  CTpyKTypa  Tmonyjisiuuu», «Bo3pacTHele  nmpaMuabl
nonyisiuuny, «CKOpPOCTh  3acelieHUsI TMOBEPXHOCTH 3€MJIM  Pa3IMuHBIMU
opranuzMaMu», «Mogenb skosorndeckort HumM k. M. XatunHconay.

O6opynoBanue: repdbapun pacTeHUM, KOJUICKIIMH KUBOTHBIX.

JlabopaTtopHass  paGora  «lIpucnocobiieHnss CceMsSH  pacTeHUH K
PAaCCEIEHUIO».

Tema 9. Iko0rust CO001IECTB. IKOJOTHIYECKHE CUCTEMBI.

CooOmectBa opranu3MoB. buoneno3 u ero crpykrypa. CBS3u MeExXIy
OpraHM3MaMHy B OHOLIEHO3E.

OkocucteMa Kak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKUHMOHAIbHbBIE
OJIOKM OpraHu3MOB B DKOCHCTEME: IPOAYICHTHI, KOHCYMEHTBI, PEIYICHTHI.
Tpoduueckue ypoBHu. Tpoduueckne menu u ceth. AOHOTHUYECKHE OJIOKH
skocucteM. [TouBbI U MBI B 3KOCcUcTeMaxX. KpyroBopoT BENIECTB U MOTOK SHEPTUU
B OKOCHCTEME.

OcHOBHBIE  MOKa3zaTelW  HKOCHUCTEMbl. buomMacca ©W  TPOAYKITHA.
DKOJOTUYECKHUE MUPAMUJIbI YUCEII, OMOMACChI U SHEPTHUU.

Jlunamuxa sxocucmem. Kamacmpodghuueckue nepecmpoiixu. @aykmyayuu.
HanpaBneHnHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CYyKIlecCuu. IlepBuuHbIe U
BTOPUYHBIC CYKIIECCUM M HUX MNPUYUHBL. AHTPOINOTreHHbIC BO3JACUCTBHUS Ha



cykneccun. Knnmakcnoe coo6miectBo. buopasznoobpasue u moiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMUBOCTH COOOIIECTB.

[TpuponHbie 3KOCUCTEMBL. JKOCUCmeMbl 03Ep U peK. DKocucmemvl Mopeli U
oKeanog. Ixocucmemvl MyHOp, 1€CO8, cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. Arpo3kocucteMa. ArpoueHo3. Paznuuus
MEX/1y aHTPOTIOT€HHBIMH U MTPUPOJIHBIMHU KOCUCTEMaMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
diaopa u dayna. CunanTponuzauusi Tropoickod QayHsl. buonorudeckoe u
X031CTBEHHOE 3HAYCHHE arPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH ()OPMUPOBAHUS OCHOBHBIX B3aUMOJCHCTBUI OPTaHU3MOB B
skocuctemax. Ponv kackadnHoco 3gpghekma u 6U008-30UPUKAMOPO8 (KIH0UEeBbIX
8U008) 8 (PyHKYUOHUposanuu 3kocucmem. 1lepeHOC YHEPTUN U BEIIECTB MEKIY
CMEXHBIMH SKOCUCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, MOIMYJISAIUNA U IKOCUCTEM
B YCJIOBHSIX €CTECTBCHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBUH.

Mexanusmul 8030elicmeus 3aepA3HeHUll PA3HbIX Mmunos Ha
CyOOP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJO2UYECKO20  HOPMUPOBAHUA ~ AHMPONOSEHHO20  B030€UCMBUSL.
MeTo10710THS MOHUTOPUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCUCTEM.

JdemoHcTpauuu
[Toptpert: A. [Ix. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuoIleHO3a»,  «IKocucTreMa

IIMPOKOJIMCTBEHHOIO JIeCa», «DKOCUCTEMA XBOWHOIO Jecay, «DyHKIIMOHAIbHBIE
IPYIIBl OPraHU3MOB B 3KOCHCTEME», «KpyroBopoT BEIIECTB B 3KOCHCTEMEY,
«llenu nuTanus (mMacTOMIIHAS, AETPUTHASN)Y», « IKOIOTHYECKAs TUPAMUJIA YUCETD,
«JKoyoruveckas nupamuga 0uoMaccel», «IKOJIOrMYecKas MupaMuia SHEPrum»,
«O06pazoBanue 6onoTay, «llepBuunas cykueccus», «BoccTaHoBIeHuUE Jieca mocie
noxkapa», «JKOCHUCTEMa 03€pa», «ATrpoueHo3», «KpyroBopoT BEMIECTB M MOTOK
SHEPTUU B arporeHo3e», «[Ipumeps ypooskocuctem».

Oo6opynoBanue: repbapun pacTeHUM, KOJUIEKIIMA HACEKOMBIX, Yydesa NTHI] U
3Bepeil, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUN, aKBApUYM KaK MOJEINb
SKOCHUCTEMBI.

IIpakTuueckas padora «/3yueHne u onucanue ypOO3IKOCUCTEMBDY.

Jlabopatopnas pabGora «M3yueHue pa3zHOOOpazusi MEIKUX IOYBEHHBIX
YICHUCTOHOTUX B Pa3HbIX IKOCUCTEMAX).

JKCKypcusi «DKCKypcus B TUIUYHBIN OuoreoieHo3 (B ayOpaBy, Oepe3HsK,
SJIBHHK, Ha CYXOJIOJIbHBINA MM TIOWMEHHBIN YT, 03€p0, O0JI0TO)».

IKCKypcusi «IDKCKypCHsi B arpodKOCHCTEMY (Ha TOJIE WJIM B TETUIMYHOE
XO35IUCTBO).

Tema 10. Buocdepa — rinodanbHasi IKOCHCTEMA



buocdpepa — oOmennanerapHas o0Oojouka 3eMiiM, T/€ CYIIECTBYET WU
CylllecTBOBaja kU3Hb. PazBuTue npeacraBieHuid o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnaackoro o 6uochepe. Obnactu 6uochepst u €€ cocras. XKupoe
BEIECTBO OHOC(hEephl U €ro (PyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl Ouocheprl. OcobeHHoctu O6uochepsl Kak
ri100abHOM 3KocHcTeMbl. JMHaMuueckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEIIECTB U OMOreOXMMHUYECKUE LUKIbI (Yriiepojaa, a3ora). PUTMUYHOCTD sIBIEHUMN
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Omome. OCHOBHBIE OUOMBI CYIIU:
TYyH/Ipa, XBOWHBIC Jieca, CMEIIIAHHBIC U MTUPOKOJUCTBEHHBIE JIeca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMIMYECKHUE JIeCa, BRICOKOTOPhs. Kinmart, pacTUTEIbHbIN U )KUBOTHBIN
Mup OMOMOB CYIIIH.

Crpykrypa U QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIUANA U
ounochepHbIX QYHKITHIA.

JdemoHcTpanuu

[Toptpetsi: B. U. Bepnaackuid, 3. 3rocc.

Tabnuuel n cxemsl: «I'eocdepsl 3emnny», «KpyroBopor azora B mpupoze»,
«KpyroBopot yriaepoga B mnpupoae», «KpyroBopoT kuciopoaa B MPUPOJIE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cymmny, «Kinmarnueckue
nosica 3emam», «Tynapay, «Taitra», «CMmemannbiid jecy, «I1IupoKoJIUCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

Oo6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKITUH KUBOTHBIX.

Tema 11. YesroBek M OKpy:Ka0IIaA cpeaa

DKOJIOTUYECKHE KpU3UChI M HX NpPUYUHBL. Bo3neicTBue uYenoBeka Ha
ouocepy. 3arpsizHeHHE BO3IYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HEHUE
BOAHON cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenune mnouBbl. OxpaHa
MIOYBEHHBIX pecypcoB. M3MeHeHue Kiumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIbHBIN U )KUBOTHBIN Mup. OXpaHa
PaCTUTENBHOIO W JKMUBOTHOrO MHUpa. OCHOBHBIE MPUHUHUIIBI OXPaHbl MPUPOJBIL.
Kpacasle xHuru. Ocobo oxpaHsembie npupoganbie Ttepputopuu (OOIIT).
Boranndeckue casibl ¥ 300JI0THYECKHE TAPKHU.

OCHOBHbIE TPHUHIUIIBI YCTOMYMBOIO Pa3BUTHUSL YEJIOBEUECTBA U IPUPOJBI.
PanvioHanbHOE ~ TPUPOJOMNOJIB30BAHHE U COXpPaHEHHE  OHOJOTHYECKOTO
pasHooOpasus 3emiau. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJOTHYCCKHX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HUCA U €r0 BEPOSITHBIE MOCTIECTBHUSI.

Pa3BuTHEe METOOB MOHUTOPWHTA PA3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexooa K pecypcocbepezarwel u
KOHKYPEeHmocnocoonou snepeemuxe. buonocuueckoe paznoobpasue u Ouopecypchni.
Hayuonanonuvie ungopmayuonnvie cucmemvl, obecneuusaiowue O00OCMyn K



ungopmayuu no  CoOCMoAHUIO OMOENbHbIX 8U008 U dKocucmem. OcHOBb
IKopeabunumayuy dKocucmem u cnocobos 00pvObl ¢ OUONOBPEHCOCHUIMU.
Pexoncmpyxkyus mMopckux u HazeMHbIX IKOCUCTEM.

JdemoHCcTpanuu

Tabmuupl u  cxeMbl:  «3arpsi3HeHue  atMocepbl»,  «3arps3HeHue
ruapocdepbl», «3arps3HeHue nouBbl», «llapHukoBbli  3ddext», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOAeNN yIpaBIIeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHsIeMbIX pPacTEHUU M KUBOTHBIX KpacHoi
KHUTU Poccuiickon denepaunu, KpacHoii KHUTU peruoHa.



IIJTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOTpaMM CpeaHero oOmero oOpa3oBaHUs: JHUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOSHUS MPOrPAMMBI IO OUOJIOTUH
BBIICJICHBI CIIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE OOYYarOUUMHUCS POCCUMCKON
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, Haiuuue momueayuu K OOy4eHUIO  OHOJIOTHH,
yejleHanpasieHHoe pazeumue BHYTPEHHUX YOEXKICHUW JUYHOCTA HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W HMCTOPUYECKUX TPAJAUIUN Pa3BUTUS OHOJIOTHUYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
JEATeIbHOCTH II€HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, TPHUCYIIMMH CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJOTUUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIC pe3yJbTaThl OCBOSHHS MPOTrpaMMBbl MO OUOJIOTHUU JTOCTUTAIOTCS
B EIWHCTBE YYCOHOM W BOCIUTATEIIBHON JESITEIBHOCTH B COOTBETCTBUHU C
TPaAULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, HCTOPUUYECKUMHU U JYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHIATHIMU B OOIIECTBE NMpaBWIAMU U HOPMaMHU
MOBEJICHUS W CIOCOOCTBYIOT TMpOIleccaM CaMOIIO3HAHHWs, CaMOBOCIIUTAHUS U
CaMOpAa3BUTHS, PA3BUTUSI BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHHUS K 3aKOHY M IMPABOIMOPSAKY, YEJIOBEKY TPyJa U CTapIlIeMy IOKOJICHUIO,
B3aMMHOI'O YBa)KCHHS, OCEPEKHOTO0 OTHOIIEHUS K KYJIbTYPHOMY HACJICAUIO U
TpaJIuIysIM MHOTOHALIMOHAJIBHOrO Hapoaa Poccuiickoint denepanuu, npupoie u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yNabTaThl OCBOCHHs yueOHoro mpeamera «buomorus»
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YJAIOIINXCS PYKOBOJACTBOBATHCS
chopMUpOBaHHONW BHYTPEHHEW MO3UIIUECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHWN, COOTBETCTBYIOUIUX
TPAIUIUOHHBIM TEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEIBHOCTU B IMPOIECCE PealM3alluid OCHOBHBIX HAMpPaBICHUN
BOCIIUTATENIbHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKaaHCKOT0 BOCTUTAHMA:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIINHA O0YUYAOMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJieHa POCCHIICKOTO oO11ecTBa;



OCO3HAHHUE CBOMX KOHCTUTYLIHMOHHBIX TpaB M OOSI3aHHOCTEH, yBakKeHUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM NESATEIbHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W IMO3HABATEIbHBIX 3aJlay, BHIIIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YYUTHIBAaTh B CBOMX JCHCTBUAX HEOOXOJAMMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, TI03HABATEJIbHBIX M HCCIEIOBATEIILCKUX 3a/lad, YBaXUTEIHLHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COZECPIKAHUS;

FOTOBHOCTh K T'YMaHUTAPHOW U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITATAHMA:

c(hopMUPOBAHHOCTH POCCUHCKOU IPaXIaHCKON UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXXEHHMS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH TIEpE[
Ponunon, ropmocth 3a cBOMl Kpau, CBOK PonuHy, CBOW S3BIK U KYJIBTYDY,
IIPOIIUIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K IIPUPOJHOMY HACIIECIHUIO U MaMsITHUKAM IIPUPOJbI,
NOCTVKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeitHas yOeXIE€HHOCTh, TOTOBHOCTh K CIyKeHHMIO U 3amute OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAaHUE JYXOBHBIX LIECHHOCTEW POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHHE JIMYHOIO BKJIaJa B TOCTPOEHUE YCTOWYMBOrO OyAyIIEro;

OTBETCTBEHHOE OTHOIIIEHNE K CBOMUM POJMUTENSAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHA LEHHOCTEM CEMEMHOM JKU3HM B COOTBETCTBUH C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTeTHYECKOT0 BOCITUTAHMS

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYash ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIOPTa, TpPyJa, OOIIECTBEHHBIX OTHOILICHUI;



IIOHUMAHUE SMOLMOHATIBHOTO BO3JIECHUCTBUS KUBOM MPUPOJBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BHJIaX HCKYCCTBAa, CTPEMIICHHE
MPOSIBIISITH KaueCTBA TBOPUECKOM JTUYHOCTH;

5) ¢usuyeckoro BocmUTAHUSI, (GOPMHPOBAHUS KYJLTYPbI 310POBbSI H
IMOIMOHATBLHOIO 0JIArOMOJIyYHSs:

NOHUMAHWE U peanu3alus 3J0pOBOTO MW 0Oe3omacHOro o0pa3za KU3HU
(3mopoBoe  mUTaHWE, COONIOJICHHE TUTMEHWYECKUX TMpaBUiI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATAW U OTAbIXa, peryispHas ¢uzndeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXUUYECKOMY 37I0POBBIO;

MOHUMAHHUE IIEHHOCTM TMPaBWI WHIAUBUAYAJTbHOTO M  KOJJICKTHUBHOTO
0€30MacHOT0 MOBEACHUS B CUTYAIIMX, YTPOXKAIOIIUX 37]0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUCK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

6) TPY10BOTO BOCTIMTAHUSI:

TOTOBHOCTh K TPYyAY, OCO3HAHHE IIEHHOCTH MACTEpCTBa, TPYI0JIHO0HUE;

TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJOTUYECKOW W COIMAIbHOMN
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IIAHUPOBATH M CAMOCTOSITEIIHHO
BBITIOJTHSATH TaKYIO J€ATEIbHOCTD;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTENbHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBHIOOp Oyaymed mnpodeccud | Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSKEHU U BCEU JKU3HU,

7) IKOJIOTHYECKOT0 BOCIIUTAHUS S

HKOJIOTHYECKH I1€JeCO00pa3HOE OTHOIICHHE K NPHUPOAEC KaK HMCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYpbl: MPHUOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXKHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ATBHOIO XapaKTepa SKOJOTMYECKUX MpoOJieM M IMyTel HX
peuieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPHOOpPETaeMble MPH HW3YYCHUH OUOJIOTUH
3HAHWSI W YMEHUS TPU PEHICHUH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
MPUPOJIONONIb30BaHUEM  (COONIOJICHHE  MpaBW  MOBEICHUS B  IMPHUPOJE,
HalpaBJICHHBIX Ha COXPAHEHUE PABHOBECUS B JKOCHUCTEMAaX, OXpaHy BUJOB,
AKOCHCTEM, ouocdepsl);



AKTMBHOE HENPUATUE JEUCTBUH, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpefie, YMEHHE NPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHUMAEMBIX ACHCTBUN U TIPEIOTBPAIIATH UX;

HaJMYHUe PA3BUTOTO IKOJIOTHYECKOTO MBIIIUICHUS, SKOJIOTHIECKON KYIbTYPHI,
OTIbITa TeSATETHPHOCTH IKOJIOTHYECKOM HAIPABJICHHOCTH, YMCHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHONH, KOMMYHHKATUBHON W COITMAIBHOU
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTHYECKOU JCSITCIBHOCTH IKOJIOTHYCCKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKHM M OOIICCTBCHHOW IMPAKTUKH, OCHOBAaHHOTO Ha JIMAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B TIOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYpPhl KakK CpEJICTBA
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKu OWOJIOTMU KaK HayKH, OCO3HaHUs ¢ poju B
(bOpMHpPOBAaHUYN PALMOHAIBHOTO HAYYHOT'O MBIIIICHUS, CO3JIaHUH IEJIOCTHOTO
NpEJICTaBIICHUsT 00 OKPY)KAIOIIEM MHpE KaK O CJAMHCTBE NMPHUPOIBI, YCIOBEKa U
oOmecTBa, B IO3HAHWM NPHPOIHBIX 3aKOHOMEPHOCTEH M PEIICHHH MPOOJIeM
COXPaHEHHS IPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYUMOCTH OMOJOTHUU JJII COBPEMEHHOM IMBHIN3AINN:
oOecrieyeHusi HOBOT'O YpPOBHS DPAa3BUTHUS MEIUIIMHBI, CO3JAHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEelIaTh  PECYpCHbIE  MPOOJEeMBbl  pa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTeH BBHIXOJIA U3 TJI00aJbHBIX IKOJIOTHYECKUX MPOOIIeM U
oOecrieueHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOTHBIX PECYpCOB W (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUHM OWMOJIOTHYECKUX 3HAHMM B LEIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYphbl, €CTECTBEHHO-HAYyYHOW T'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHUPyEeMO
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJOB MO3HAHMS, UCIIONIB3YEMBbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TOJydaeMble 3HAHUS IJIs aHaiu3a u
OOBSICHEHUS SBIICHUW OKPYKAIOMIETO MUPA W MPOUCXOASAIINX B HEM H3MEHEHUH,
YMEHHUE JeJaTh OOOCHOBAHHBIC 3aKIIOUCHHUS HA OCHOBE HAyYHBIX (DAKTOB
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
penIeHus MpoOJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOW MICSATEIHbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOCKTHYIO U HMCCIENOBATEIBCKYIO NEATETbHOCTh WHIWBHIYAIBHO W B TPYIIIE;



FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPhIBHOMY  OOpa30BAHHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHbie pe3yibTaThl OCBOSHUSI y4eOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HAYUMbIe JJIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIEHAayYHbIC TOHSTHUS, OTpakarolue
IEJOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHenuduKy METOJIOB IO3HAHUs,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx (BEIIECTBO, DHEPTHs, SBJICHHE, MPOIIECC,
cUCTeMa, Hay4yHbIH (paKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,

UCCIICJIOBAHNE,  HAONIOJEHUE, HU3MEpPEHHME,  DKCIEPUMEHT U JApyrue);
yHUBEpCaJIbHbIE y4eOHble JedcTBUs (TO3HABaTelIbHBIE, KOMMYHHKATHBHBIC,
PETYISITUBHEBIE), oOecreynBaroIre dbopmupoBaHue (G yHKIHOHATBHOM
IPaMOTHOCTH M  COI[MAJIBHOM KOMIETEHIMU O0O0YyYarouuxcsi; CIoCOOHOCTh
00yyaromuxcs UCIOJIb30BATh OCBOCHHBIE MEXIUCHIUTTMHAPHEIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  yHUBEpPCaJbHBIC yYCOHBIC JCHCTBUS B
MIO3HABATEILHON U COIMAILHOMN TTPaKTHKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YpPOBHE CpeaHEro oOIIero
oOpazoBanuss y oOydaromierocss OyayT copMHpOBaHbBI TO3HABATEIBHBIC
yYHUBEpCaJbHbIE YUeOHbIC AEHCTBUSI, KOMMYHHKATUBHBIC YHUBEPCATbHbBIE YUCOHBIC
JIEUCTBHS, PETYISTUBHBIE YHUBEpPCAJIbHBIC Y4YeOHBbIC JCHCTBHS, COBMECTHas
eI TCIBLHOCTb.

MeranpeaMeTHbIe Pe3yJbTaThl OCBOSCHMSI IPOTPaMMbl CpPEIHEro OOIIero
00pa3oBaHUs TOHKHBI OTPAXkKaTh:

OBiaanenne YHHBeEpPCAJIbHBIMH Y4eOHbIMH MO3HABATEJbLHBIMH
JEUCTBUSIMH:

1) 6a30BBI€ JJOTHYECKHE NeHCTBHUS:

CaMOCTOSITeILHO  (opMyIHpoBaTh W aKTyallM3UpPOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITONIB30BaTh TNPHU OCBOSCHWM 3HAHUW MPHUEMBI JIOTHYCCKOTO MBINIICHUS
(amanu3a, CUHTE3a, CpaBHEHMsI, KiIacCHU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTePHBIC NMPU3HAKH, YCTaHABIHWBATh
CBSI3U C IPYTUMH ITOHATHSIMH);

OTPENIENATh IETH JACATEILHOCTH, 3aJaBas MapaMeTpbl W KPUTCPUH HX
JTOCTHXKCHUS, COOTHOCHTD PE3YJIbTAThI ICATEIHBHOCTH C TTOCTABICHHBIMH LEIISIMHU;

HCIIOJIb30BaTh OMOJIOTMYECKHUE MOHATHS I 00bsCHCHHS ()aKTOB M SIBJICHUM
AKUBOU MIPUPOJIBI,



CTPOUTH JIOTUYECKHE pPACCYXACHUS (MHIYKTUBHBIC, ICAYKTHBHBIC, TIO
AQHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W IPOTUBOPEYHMS] B PAacCMaTPHUBAEMBIX
SIBIICHUSX, (DOPMYITMPOBATH BHIBOIBI M 3aKITIOUCHUS;

MPUMEHSATh  CXEMHO-MOJICTbLHEIC cpencTBa IS IpEICTaBICHUS
CYIIECTBEHHBIX CBS3€i M OTHOIIEHUH B M3y4YaeMbIX OMOJOTHYCCKUX OOBEKTAX, a
TakKe  MPOTHBOPECYMH  Pa3HOTO  poOJaa,  BBIIBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIaH PEIICHUs] MPOOJIEMBbI C YYETOM aHalv3a UMEIOLIUXCS
MaTePHAIILHBIX U HEMaTePHAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JACATCIBHOCTh, OIICHUBATh COOTBETCTBHE PE3yIbTaTOB
IIEJISIM, OLICHUBATh PUCKH ITOCJICACTBUH JCSITCIIBHOCTH;

KOOPJMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX  PEajbHOrO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHBATh KPEATHBHOE MBIIIJICHHUE TIPH PEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 6a3oBbIe HCCJIEN0BATEIbCKHIE AeCTBHUSA:

BJIQJICTh HABBIKAMH Y4EOHO-HCCIICA0BATEIbCKOM M TPOCKTHON JICITEILHOCTH,
HaBbIKAMH  pa3pelieHus MpoOjieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTCIILHOMY ITOMCKY METOJOB PEIICHUS MPAKTHYSCKHUX 33J1a4, TPUMCHCHHUIO
pa3IMYHBIX METOAOB IMO3HAHUS;

UCTIOJh30BaTh PA3IMYHBIE BHIBI JCATEIFHOCTH IO TIOJIYYEHHUIO HOBOTO
3HaHWsS, €r0 HWHTEPIPETAlNH, IMPEOOPa3OBaHUI0 M TPUMEHEHUI0 B YYEeOHBIX
CUTYaIUSIX, B TOM YHCIIC TIPHU CO3AAHUH YI€OHBIX M COI[MATBHBIX IPOSKTOB;

(dopMuUpOBaTH HAYYHBIA THI MBIIUICHUS, BIAJETh HAYIHON TEPMHUHOJIOTHUEH,
KITFOYEeBBIMU TIOHATHSMHU U METOaMH;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJadyd B 00pa30BaTeIbHOU
TESATEILHOCTH Y )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIC CBS3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ peIICHHs, HAaXOJWUTh apryMEHTHl IS JOKa3aTeIbCTBA
CBOMX YTBEP)KIICHHUI, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATH TIOJNIYYCHHBIE B XOJE pEIICHHWs 3aJadydl  Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBUSIX;

JIaBaTh OIIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITH II€JICHANIPABICHHBIM MOWCK TEPEHOCA CPEJCTB M CIIOCOOOB
JEHUCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO W MPAKTHYECKYIO 00acTu
KU3HECATSIIBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MMPEAMETHBIX 00JIaCTEH;



BBIJIBUTaTh HOBBIC HJIEW, MpeJiaraTb OpUTHHAIBHBIC MOAXOIBI U PEIICHUS,
CTaBHUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIONINE ATbTEPHATUBHBIC PEIICHHS.

3) pa6ora ¢ nndopmanueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(OpManuu (TEKCTe yueOHOro
nocoOusi, HAYYHO-TIONMYJIAPHOW JUTEpaTtype, OWOIIOTUYECKUX CIIOBapAX U
CTIpaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3HPOBATH
MHGOPMAIUIO PA3TUYHBIX BUAOB U (pOpPM MpencTaBiICHUS, KPUTHUECKU OIEHUBATh
€€ IOCTOBEPHOCTH M HETIPOTHBOPEUNBOCTD;

dopMynupoBaTh 3aMpPOCHl U MPUMEHATH PA3IUYHBIE METOIBI MPHU MOWCKE U
otOope Ouosornueckoit mHGopMauu, HEOOXOIUMON JIJIsi BBITIOTHEHUSI YYCOHBIX
3aja4;

npuoOpeTaTh OMBIT HCHOJIB30BAaHUS WHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUI, COBEPIICHCTBOBATH KYJIBTYPY aKTUBHOTO HCIOJIb30BAHUS PA3TUIHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITETLHO ~ BBHIOMpaTh  ONTHUMAIBHYIO  (OpMYy  TPEACTaBICHUS
ononormueckoil mHPoOpMamu (CXeMbl, TpapuKH, JHArPAMMBI, TaOIHIIbI, PUCYHKH
" 1ipyroe);

UCTIOh30BaTh HAYYHBIH s3BIK B KadecTBE CpeAcCTBa IMpH pabore ¢
Ouonornyeckoil HMHpOpMalUel: TPUMEHATh XUMHUYECKHe, (Qunyeckue u
MaTEeMaTUYECKUE 3HAKH M CUMBOJIBI, (OpMYyJbl, ab0peBHATYpy, HOMEHKIATYpY,
UCIIONIb30BaTh W MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJMYECKHE  CPEJICTBA
HaTJISAHOCTH;

BJaJeTh ~ HAaBbIKAMHU  pACIO3HABaHUS M 3allUTBl  WHGOpPMAINH,
UH(OPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH.

OBiajgeHne yHUBEPCAJIbHBIMA KOMMYHUKATHBHBIMY J1eHCTBUSIMU:

1) obmenne:

OCYIIECTBIISITh KOMMYHUKAIIUK BO BCeX c(pepax >KM3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHU IO CYIIECTBY OOCYXKTaeMOil TeMbl (YMEHHUE 3a]aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXXJACHHS OTHOCHUTEIBHO BBIMOJIHEHHS MpeiiaraeMon
3aJja4M, YYUTHIBaTh MHTEPECHl U COIJIACOBAHHOCTH MO3UIUN JAPYTUX YYACTHUKOB
JMajora Uil JUCKYCCHH);

pacrno3HaBaTh HEBepOalbHBIE CpeACTBa OOIICHUS, TOHUMATh 3HAYEHUE
COLIMATBbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CHUTYaIuil,
YMETb CMATYATh KOH(IUKTHI U BECTH MEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMH CHOCO0aMU OOILEHUS W B3aUMOJICHCTBUS, MOHUMATh
HaMEPEHHUs IPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOppeKTHOU (hopme HopMynnpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO W3JIAaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BaHHUEM
S3BIKOBBIX CPEICTB.



2) COBMeCTHAs IesITeIbHOCTD:

MMOHUMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMaH/IHOW W WHJUBUAYaTbHOU
paboTHI MpU PEIICHUU OUOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIOBBIX (OPM B3aUMOACHCTBUS TIPU PEILICHUH Y4eOHOU 3a/1auu;

BBIOMpATh TEMATHKY U METOJAbl COBMECTHBIX ACHCTBUM C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJ€HA KOJUIEKTUBA;

OpUHUMATh  II€JIM  COBMECTHOM  JESATENbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATH JIEUCTBUA IO €€ HOCTUKEHUIO: COCTABIIATH IUIaH JEUCTBUH,
pacrpenensTh pojau ¢ Y4ETOM MHEHUM YYaCTHUKOB, OOCYXIAaTh PE3yJbTaThl
COBMECTHOM paboThI;

OIIEHUBATh KAa4e€CTBO CBOEr0 BKJIaJa M KaXKJAOTO yYaCTHMKA KOMAaHIbI B
oOIIMiA pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

nmpejyiaraTb HOBBIE TPOEKTHI, OIEHWBATh WJIEM C TIO3UIMH HOBH3HHI,
OPUTHMHAJILHOCTH, MTPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE TIOBEJICHUE B Pa3IMYHBIX
CUTYAIUSX, TPOSIBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHne YHUBEPCAILHBIMH PeryJsiTUBHBIMU JI€CTBUSIMU:

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJIeM U HX
pEIIeHHs B )KM3HEHHBIX U YUEOHBIX CUTYAITUSX;

BbIOMpATh HAa OCHOBE OMOJOTMYECKHUX 3HAHUM I1IeJeBble U CMBICIOBbBIE
YCTAHOBKHM B CBOUX JIEMCTBUAX M MOCTYIKax MO OTHOLIEHUIO K YKUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUHIECTBIIATh IMO3HABATENIbHYIO JESTEIbHOCTD, BBISBISATH
poOJIeMbl, CTaBUTh U (HOPMYJIIMPOBATH COOCTBEHHBIC 3aJladyd B 00pa30oBaTEIbHON
NEATEIbHOCTU U AKU3HEHHBIX CUTYaIUAX;

CaMOCTOSATETILHO COCTaBJIATh IUIAH PEIICHUs TpoOJieMbl € Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYal[UsIM;

pacmupsATh paMKH Yy4eOHOTO IpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JIeNaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTh
3a pelIeHuE;

OIICHUBATH TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IIMPOKOW DSPYIAHUINH B
pa3HbIX OOJIACTSIX 3HAHUW, IOCTOSHHO IOBBINIATh CBOW 00pa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATD COOTBETCTBHE pE3yIbTaTOB LEJIsIM;



BJaJE€Th  HABbIKAMU  II03HABaTEIbHOM  pediIeKCHH KaK  OCO3HAHMS
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTATOB U
OCHOBaHMM, MCHOJb30BaTh MPUEMBI PEPIIEKCUU Il OLEHKH CUTYyallMu, BbIOOpA
BEPHOI'O pELICHNS;

YMETh OLICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEIMIEHUS IO HUX
CHIKEHUIO;

IPUHUMATh MOTHBBI M apryMEHTBl JPYIMX IpPH aHaIU3€ pe3yJbTaToOB
NEeATENbHOCTH;

3) npuHsTHE Ce0s U IPYTHX:

OpPUHUMATH ce0s1, MOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M AapryMEHThl JAPYIMX @PU AaHAIN3E PE3YJIbTATOB
NEeATENbHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYIHX Ha OLIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C TMO3ULIUU APYTOro YeJIOBEKa.
HNPEAMETHBIE PE3YJIbTATBI

[IpenmeTHBIC pE3yJabTaThl OCBOCHHS COACP)KAHUS ydeOHOro TmpeaMera
«buonoruss» Ha yrIyOJNEHHOM YpPOBHE OpPHEHTHUPOBAaHBI Ha oOOecreueHue
npoduiabHOTO  00ydeHUs  oOywarommxcs  Owosmormu. OHM  BKIIIOYAIOT:
cneruuyeckue s OMOJIOTUM HaAYy4YHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH O
OCBOCHHIO, MHTEPIPETALMH U MPEOOPa30BAHUIO 3HAHUM, BUIIBI JIEATEIBLHOCTH I10
MOJIYYEHUIO HOBBIX 3HAHUW M UX MPUMEHEHHUIO B PA3IMYHBIX YU4€OHBIX, a TaKXKe B
peaNbHBIX KU3HEHHBIX CUTyalnusX. [IpenqMeTHble pe3ynbTaThl MPEACTaBICHBI 10
rojilaM U3y4eHusl.

[IpenmeTHble pe3yabTaThl OCBOCHHs ydeOHOro mpenmera «buomorus» B 10
Klacce NOTHKHBI OTPaXKaTh:

chOpMHUPOBAHHOCTh 3HAHWKW O MECT€ M PpOJM OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI U  PEHICHUH TPoOJeM  PaIMOHAIBLHOTO
MIPUPOAOIIOIB30BaHUA, O BKIIaJIEé POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOI0THY;

BJIAJICHUEC CHUCTEMOH OWOJOTMYeCKMX 3HAHUH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIONME OMOJIOTUYECKHEe TEPMHHBI W TIOHATUS (KU3HB, KIIETKA,
OpraHu3M, MeTaboau3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOHW3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYHUBOCTh, POCT M Pa3BUTHE), OWOJOTHYECKHE TEOPHUH
(xnerounas teopus T. IlIBanna, M. llnelinena, P. BupxoBa, xpomocomMHasi Teopust
HacnencteeHHoct T. Moprana), ywyenuss (H. WM. BaBunoBa — o0 ueHrpax
MHOTOOOpasuwsi W  TPOUCXOXKACHUS  KyJIbTYPHBIX  pPACTEHUH),  3aKOHBI
(emmHOOOpa3Hsi MOTOMKOB IEPBOTO TOKOJICHHSI, PACIICIUICHHSI, YACTOTHI TaMeT,



HE3aBUCUMOro HaciemoBanus [. MeHgenss, TOMOJOIrMYECKUX PAAOB B
HacJeJICTBEHHOU U3MCHYUBOCTHU H. . Basuiosa), [IPUHIUITBI
(KOMILJIEMEHTapHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAaMU HAyYHOT'O TO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX MCCIEAOBAHUAX KHUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJII0/ICHHE, SKCTIEPUMEHT);

YMEHUE BBIJICNSATh CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U
DYKapUOT, OJHOKIETOYHBIX MU MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHCIIE
OakTepuii, rpuOOB, PaCTCHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAHOB U CUCTEM
OpraHOB pACTEHMM, >KUBOTHBIX, YEJIOBEKA, IMPOIECCOB KU3HEIACATEILHOCTH,
MPOTEKAIIINX B OpraHU3Max PacTEHUM, KUBOTHBIX U YEJIOBEKA, OMOJOTHMUECKUX
npoleccoB: oOMeHa BellecTB (MeTadoJiu3M), MpEeBpaIleHUs] YHEPruu, OpoKeHHUs,
aBTOTPO(HOTO U TETePOTPOGHOTr0 TUMOB MUTAHUA, (OTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, MeH03a, TaMEeTOTreHe3a, SMOpPUOTeHe3a, MOCTIMOPUOHATILHOTO Pa3BUTHS,
Pa3MHOXXEHHS,  WHJIUBUAYAJBHOTO  pPa3BUTHS  OpraHu3Ma  (OHTOTEeHE3a),
B3aUMOJICHCTBHS T€HOB, T€TEPO3UCa, HICKYCCTBEHHOTO 0TOOPA;

yMEHUE YCTaHABJIMBATh B3aUMOCBS3U MEXJy OPTraHOMJAMHU KJIETKH U HUX
GYyHKIMSAMU, CTPOCHUEM KIIETOK pa3HbIX TKaHEH U HUX (DYHKUIUSIMHU, MEKIY
opraHaMM M CHCTEMaMH OpPraHOB Yy pPAacTeHHMM, >KMBOTHBIX M YEJIOBEKAa W HUX
GYyHKIMAMA, MEXIYy CHUCTEMaMH OPraHOB M HMX (DYHKIUAMH, MEXAY dTaramu
oOMeHa BEIIeCTB, dTallaMH KJIETOYHOTO IUKJIA W KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
dTaraMu 3MOpPHUOHAJIBLHOTO Pa3BUTHS, T'EHOTUIIOM U (peHoTHnoM, (EHOTUIIOM U
dakTOpaMu cpesibl OOUTAHUS;

YMEHHUE BBIABIISITh OTJIWYUTEIbHBIC TMPU3HAKU KUBBIX CHCTEM, B TOM YHCIIC
pacTeHUM, )KUBOTHBIX U YEIIOBEKA,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIONIUE ApPTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CUMBOJIMKY JUIS JIOKa3aTeIhCTBA POJICTBA OPTraHU3MOB Pa3HBIX
CHUCTEMAaTHYECKUX TPYIIIL;

yYMEHHE pelIaTh OMOJIOTHYCCKHE 33/1aUH, BBISBIISATH IPUIMHHO-CIICICTBEHHBIC
CBSI3U MEXK]TY UCCIICTyeMbIMU OMOJIOTHYECKUMU MPOIECCaMH U SIBIICHUSAMU, JI€JIaTh
BBIBOJIbl U MPOTHO3bI HA OCHOBAHUU TMOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBHITIONHATH J1aOOpAaTOpHBIC W TpPaKTUYECKHue padoThl, COOIIOIATH
nmpaBwiIa mpu paboTe ¢ yueOHBIM U JaO0paTOPHBIM 00OPYIOBAHHUEM;

YyMEHHME BBIJIBUTaTh THUIIOTE3bl, MPOBEPATh MX OKCIEPUMEHTAIHLHBIMU
cpeacTBaMu, GOPMYIHUPYS IENIb HCCICIOBAaHMS, AHAJIM3UPOBATH ITOJYYCHHBIC
pe3yJbTaThl U J€JaTh BBIBOIBI;

YyMEHHME y4acTBOBaTh B y4E€OHO-HCCIIEIOBATEIbLCKON paboTe 1Mo OHOJIOTHH,
9KOJIOTUHM M MEIUIIMHE, MPOBOAMMON Ha 0a3e MIKOJBbHBIX HAyYHBIX OOIIECTB, U



nyOJIMYHO  TPEACTaBISATH  IMOJYyYCHHBIE  pe3yJbTaTbl HAa  YUYEHHYECKUX
KOH(EpEeHIIMSIX;

YMEHHUE OIICHUBATh AITUYECKHE AaCTIEKThl COBPEMEHHBIX HCCICIOBAaHUN B
obmactu  OWONOTMM W MEIMIMHBI  (KJIOHMPOBAHUE,  HCKYCCTBEHHOE
OIUTIOIOTBOPEHHE, HAMPABIEHHOE W3MEHEHHE I'€HOMa U CO3JaHhe TPaHCTE€HHBIX
OpPraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BbIOOp Oyaymiell mpodeccruoHalbHON
NEATeIbHOCTH B 00JlacTU OUMOJIOTUU, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEIBCKOT0 XO3MCTBA, MUIIEBONW MPOMBIILICHHOCTH, YIIYOJISITh TO3HABATEIBHBIN
UHTEpEC, HAIPaBJICHHBIH HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH mpodeccuu u
OpOJOJKEHUE OMOJOrMYecKOro oOpa3oBaHUs B  OpraHu3alusx CpeaHEro
npodeccuOHaIBLHOTO U BBICILIET0 00pa30BaHUsl.

[IpeameTrHbie pe3ynbTaThl OCBOEHUs y4ueOHOro npenmera «buomorus» B 11
Klacce NOMKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUH O MECT€ W POJU OHOJIOTUU B CHUCTEME
€CTEeCTBCHHBIX HayK, B (OPMHUpPOBAHMH COBPEMEHHON €CTECTBEHHO-HAYYHOMU
KapTUHBI MHUpPa, B TMO3HAHUM 3aKOHOB MPHUPOJABl U PEIICHUH SKOJOTHYECKHUX
npoOJieM dYeloBEYEeCTBA, a TakkKe B PEHICHHMH BOMPOCOB PAlMOHAIBLHOTO
IPUPOJIOTIONIB30BAHUSA, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOILIECHUS K MPHUPO/IE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJ€ POCCHUICKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuUTHE OUOJIOTHH;

YMEHHE BIIAJIETh CHCTEMOW OHOJOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET
ONpeJeNIeHHs] W TOHMMAaHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMIUX OHOJOTHYECKUX
TEPMUHOB W TIOHATHH (BHI, SKocHcTeMa, Ouocdepa), OHOIOTHUECKHE TEOPHUHU
(aBomronnonHas teopust Y. JlapBuHa, CHHTETHYECKAsl TEOPHUSI IBOJIIOIUH), YUCHUS
(A. H. CesepuoBa — 0 nyTsx U HanpaBJeHUsX 3Boiounu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus Jx. Xapau u B. BailinGepra,
3apojsimieBoro cxoacrsa K. M. bapa), npauna (munumyma 1O. JIuOuxa,
AKOJIOTMYECKON NUpaMuIbl 3HEPruM), rumore3bl (runore3a «vupa PHK» V.
['unGepra);

YyMEHUE  BIJIaJIETh ~ OCHOBHBIMM  METOJaMH  HAy4YHOro0  IO3HAHWI,
MCITOJIb3YEMbIMU B OMOJIOTHYECKUX MCCIIETOBAHUSX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, m3MepeHue, HaONIOICHHUE, YKCIEPUMEHT), CIOCO0aMU BBISIBJICHUS U
OLICHKH aHTPOIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIACIATh CYIIECTBEHHbIE TPU3HAKU: BUJIOB, OHOr€OlE€HO30B,
PKOCUCTEM U Omochepsl, CTAOMIM3HPYIOMIEro, IBIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O otOopa, aJJIONaTPUYECKOTO u CUMITATPUYECKOTO
BUJI000pa30BaHUs, BIUSHUS JBHXKYIIUX CHJI 3BOJIOLMU HAa T€HO(OH]I MOMYJISIIUY,



MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOWTaHWs, YepeOBaHMS HaAIPABICHHMA
ABOJTIOITH, KPYTOBOPOTA BEIMIECTB M MIOTOKA SHEPTUH B SKOCHCTEMAX;

YMECHHE YCTAHABJIMBATH B3aUMOCBS3M MEXAY TMPOIECCAaMH DBOJIIOIHH,
JIBUKYIIAMA CUJIAMHU aHTPOIOTEHE3a, KOMIIOHCHTAMU Pa3INYHBIX 3KOCHCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTEIbHBIC  TNPU3HAKK  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K cpele oOuTaHusl, a0UOTUYECKHX M OMOTHUYECKUX
KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBSI3¢  OpraHM3MOB B  COOOIIECTBaX,
AHTPOIIOTEHHBIX M3MEHEHU B SKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIUE apTyMEHTBI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYCCKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U CPEJIbl OOMTAHUS, CAMHCTBA
YeJIOBEYCCKUX pac, HEOOXOIUMOCTH COXpPAaHCHHUS MHOTO00paswsi BHJIOB U
HKOCUCTEM KaK YCJOBHS COCYIIICCTBOBAHUS MPUPOILI U YSIOBEUECTBA;

YMCHHE PeIlaTh OMOJOTHYCCKUE 3aa4H, BBISIBISATH IPUYHMHHO-CIICICTBCHHBIC
CBSI3M MEXTY UCCICAYEMBIMU OMOJIOTHYECKUMH TIPOIIECCAMHU U SBIICHHUSMHU, JCIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH ITOJYUYCHHBIX PE3YJIbTaTOB;

YMCHHE BBINIOJIHATH JA0OpPATOPHBIE M TPaKTHYeCKHe pPabOThI, COOJIOIATH
npaBuia Ipu padbote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, MPOBEPATh UX IKCIEPUMEHTATHHBIMU
cpenctBamu, GOpMYNIHpYs LEdb HCCIEAOBaHUS, aHAJIU3UPOBATH MOJYYCHHbBIE
PE3yNbTATHI U IeNIaTh BHIBOBL;

yMEHHE Y4YacTBOBaTh B y4eOHO-HCCIIEIOBATENIbCKON paboTe Mo Ouoioruw,
HKOJIOTUM U MEJUIIMHE, MPOBOJUMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
nyOIMYHO  TPEJACTaBISATH  TOJYyYEHHbIE  pe3yJabTaThl HAa  YUYCHUYECKUX
KOH(epeHIIHsX;

yMEHHE OIICHUBATh TUIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HU, YETIOBEKA
M 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIHEACTBUSX M CIOCO0aX MpeNOTBPAIICHUS
r100aabHBIX H3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynymiei mnpodeccruoHanbHOMI
JESTENHHOCTH B 00JACTH OMOJIOTUHU, SKOJIOTHUH, TIPUPOIOTIONB30BAHMS, MEUITUHBI,
OMOTEeXHOJIOTUH, TICUXOJOTHUU, BETEPUHAPHH, CEIBCKOTO XO35SHCTBA, MHUIIEBOM
MIPOMBITINICHHOCTH, YTIYyOJATh TO3HABATENbHBIM HWHTEPEC, HaIpaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYMOIIEH  mpodeccmrt W MPOJODKCHHE
OMOJOTUYECKOTO 00pa30BaHUsI B OPraHU3AIUSAX CPEIHETO MPO(EeCCHOHATBFHOTO H
BBICIIIETO 00pa3oBaHu4.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
MPOrpamMmbl

KoaunuecTBo 4acoB

Bcero

KoHTpoabHbIe
padoTsl

IIpakTHuyeckue
padoThl

DJIeKTPOHHBbIE
(uudposbie)

o0pa3oBare/ibHbIE

pecypcsl

buonorus kak Hayka

http://school-
collection.edu.ru/

JKuBBIe cuCTEMBI U BX HU3YUCHHC

http://school-
collection.edu.ru/

buosornsa knetku

0.5

http://school-
collection.edu.ru/

Xumudaeckas opraHu3anua KJICTKU

http://school-
collection.edu.ru/

Crpoenue 1 pyHKIIUN KIETKH

http://school-
collection.edu.ru/

OOMeH BelecTB U MpEeBpalleHue SHEPTUH B
KIIETKE

0.5

http://school-
collection.edu.ru/

HacneacrBennas nadopmanus u
peanu3anus e€ B KICTKE

0.5

http://school-
collection.edu.ru/

JKU3HEHHBIN IIUKIT KIETKU

http://school-
collection.edu.ru/

Crpoenue 1 pyHKIIMN OpraHU3MOB

15

http://school-
collection.edu.ru/

10

PaszMmHoXeHUE 1 Pa3BUTHEC OPraHU3MOB

15

http://school-
collection.edu.ru/

11

I'enetuka — HayKa O HACJICACTBCHHOCTH U
HU3MCHYUBOCTU OPraHU3MOB

0.5

http://school-
collection.edu.ru/
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http://school-

12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 1 collection.edu.ru/
http://school-
13 3aKOHOMEPHOCTH M3MEHYHBOCTH 6 1 .
collection.edu.ru/
14 I'eneTnka yenoBeka 3 0.5 htt ://S.C hool-
collection.edu.ru/
15 Cenexuusi OpraHu3MoB 4 1 it ://S.C hool-
collection.edu.ru/
http://school-
16 buoTexHonornus u CMHTETHYECKAsT OMOJIOTHS 4 .
collection.edu.ru/
17 PesepBHOE Bpemst 1 hit ://S.C hool-
collection.edu.ru/
OBIIEE KOJIMYECTBO YACOB T10 [TPOTPAMME 102 4 12.5
11 KJIACC
Kosan4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3/1es10B U TeM uugposbie
Ne n/m P Kontpoabunie | Ilpakruyeckue (mpp )
NPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThbI
pecypchbl
1 3aposkIeHUE U Pa3BUTHE HBOJIIOIIMOHHBIX 4
MIpe/ICTaBICHU B OMOIOTUN
N http://school-
2 Mukpo3Boironus 1 €€ pe3ysbTaThl 14 1 2 collection.edu.ru/
N http://school-
3 MaxkposBotorus u €€ pe3yabTaThl 6

collection.edu.ru/
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4 IIpoucxoxxaeHue u pa3BUTHE )KU3HU HA 15 15 http://school-
3emite ' collection.edu.ru/
http://school-
5 [IpoucxoxaeHue yeaoBeka — aHTPOTIOTCHE3 10 1 ft //S.C 00
collection.edu.ru/
DKOJIOTUSI — HayKa O B3aMMOOTHOIIICHHUSX tto//school
6 OpPraHu3MOB U HaJIOPTaHU3MEHHBIX CHCTEM 3 0.5 ATDSCNo0
. o collection.edu.ru/
C OKpYXKaIoIIeH cpeaoit
7 Opranu3Mel U cpeia OOUTaHUS 9 15 hit ://S.C hool-
collection.edu.ru/
8 DKOJIOTHS BUJOB ¥ MOMYJISIIUN 9 0.5 htt ://S_C hool-
collection.edu.ru/
9 DKOI0THS cO00IIECTB. DKOJIOTHYECKUE 12 05 http://school-
CHCTEMBI ' collection.edu.ru/
10 buocdepa — rmodansHas s3xocucTemMa 6 Lt ://S.C hool-
collection.edu.ru/
http://school-
11 UenoBek 1 OKpyKarolas cpesia 6 collection.edu.ru/
12 PesepBHOE Bpems 8 hit ://S.C hool-
collection.edu.ru/
OBILIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 102 7.5
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IHOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
KoanuecTBo 4yacoB DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabsubie | Ilpakruyeckue o p
n/n Bcero HU3yYeHHs o0pa3oBare/ibHbIE
padoThI padoTbl
pecypchbl
1 buonorus kak KOMIUIEKCHAsI HAyKa M KaK 1 http://school-
4acTh COBPEMEHHOTO OOIIIECTBA collection.edu.ru/
. http://school-
2 JKuBbIe cUCTEMBI U X CBOMCTBA 1 :
collection.edu.ru/
3 YpoBHEBas opraHu3alys JKUBbIX CUCTEM 1 hitp./iSChool-
p p i collection.edu.ru/
4 Hctopust OTKPBITHS U U3YUECHUS KIIETKHU. 1 http://school-
Knerounas teopus collection.edu.ru/
MeTo1bl MOJIEKYJISIPHOM U KJIETOYHOM
ounosoruun. [IpakTrueckas paboTa
5 «M3ydeHne MeTo10B KJIETOYHON OMOJI0OTHH 1 05 http://school-
(xpomatorpadus, anexTpodopes, ' collection.edu.ru/
muddepeHnnanbHoe HEHTPUPYTUPOBaHUE,
[T1IP)»
. http://school-
6 XUMUYECKUH COCTaB KIETKH 1 i
collection.edu.ru/
7 MuHepanbHbI€ BELECTBA KIETKH, UX 1 http://school-
Ouonornyeckas poib collection.edu.ru/
Opranudeckre BelecTBa KIETKH — OENKH.
http://school-
8 JlaGopatopHas pabota «OOHapyxeHue 1 0.5

OCJIKOB C IIOMOIIBIO KAYCCTBCHHBIX

collection.edu.ru/
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peaxkuumin»

CoiicTBa, knaccupukanus U GyHKIUU

http://school-

9 .
0eKoB collection.edu.ru/
10 Opranudeckre BenecTBa KICTKH —
YIJIEBO b
1 Opranndeckue BemecTBa KIeTKH — http://school-
JIUTTUTBI collection.edu.ru/
Hyxneunossie kucnorsl. JJHK u PHK.
12 JlabopaTtopHnas pabota «ccrnemoBanue 05 http://school-
HYKJICMHOBBIX KHCJIOT, BBIICJICHHBIX U3 ' collection.edu.ru/
KJIETOK Pa3JIMYHBIX OPTaHU3MOBY
13 Crpoenue u pyukiuu ATD. [Ipyrue http://school-
nykieosuarpudochars (HTD) collection.edu.ru/
CexBenuponanue JJHK. Metoabl
http://school-
14 T€HOMUKH, TPAHCKPUTITOMHUKH, )
collection.edu.ru/
MIPOTEOMUKHU
. http://school-
15 Me 0 i
TOABT CTPYRTYPHOU DHOTOTHH collection.edu.ru/
http://school-
16 Tuns k1etok. [IpokapuoTnyeckas KieTka A 7ISThoo™
collection.edu.ru/
CrpoeHnue 3yKapuoTHYECKOM KIETKH. htto:/fschool
. :/Ischool-
17 [IpakTnueckas padota «3ydyeHue cBONWCTB 0.5 ATD.TACN00™
N collection.edu.ru/
KJIETOYHOI MeMOpaHbI»
. http://school-
18 IloBepXHOCTHBIN anmnapar KJIETKH ATDFSCTo0
collection.edu.ru/
OnHoMeMOpaHHbIE OPTaHOU Bl KIIETKH. htto:/fschool
p://school-
19 [Ipaktuyeckas padora «M3yuenue 0.5

ABUIKCHUSA HUTOINIa3MbI B pACTUTCIIBHBIX

collection.edu.ru/
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KIICTKax»

[TosryaBTOHOMHBIE OPraHOUIbI KIETKH:
MUTOXOHJIpUH, T1acTubl. JlJabopaTopHas

http://school-

20 0.5 .
pabora «HMccnenoBanue TIa3MoIu3a | collection.edu.ru/
JIETIIIa3MOJTU3a B PACTUTEIBHBIX KIETKAX)»
http://school-

21 HemeMmOpaHHbie opraHon/ipl KIETKH :
collection.edu.ru/
http://school-

22 Crpoenue u KIIMH siIpa )

P Pyn P collection.edu.ru/

CpaBHUTEIIbHAS XapaKTEPUCTHKA KIIETOK

93 sykapuort. JlabopaTopnast pabota 05 http://school-
«M3yueHune CTpoeHUs KIETOK Pa3IMYHbIX ' collection.edu.ru/
OpPraHu3MOB»
ACCUMWISLINS U TUCCUMUIISIIIAS — JIBE
CTOpOHBI MeTabom3Ma. Tumner oOMeHa

24 BemecTB. JJabopartopHas pabota http://school-
«M3yueHue KaTaIuTUYECKON aKTUBHOCTU collection.edu.ru/
(dhepMeHTOB (Ha IpUMEpe aMuIa3bl UIN
KaTajiasbl)»
DepMeHTAaTUBHBIN XapaKTep peakiuui
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas

25 abora «M3yuyeHue hepMEeHTaTUBHOTO hitp://school-

P 1 P collection.edu.ru/
pacierneH s MepoKcuaa BoJI0poaa B
PACTUTENBHBIX U dKUBOTHBIX KJIETKAX)

http://school-

26 benku-akTuBaTOpHl M OEIKU-UHTHOUTOPHI .
collection.edu.ru/

. http://school-
27 ABTOTpO(DHBIN THIT 0OMEHa BEIECTB

collection.edu.ru/
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http://school-

28 dotocuHTE3 .
collection.edu.ru/
http://school-

29 XeMOCHHTE3. ft //S.C 00
collection.edu.ru/

AHa’poOHBIC OpraHu3Mbl. Bus

30 Opoxenus. JlabopaTtopnas padoTa http://school-
«CpaBHEHHE MTPOIIECCOB OPOKEHUS U collection.edu.ru/
TIBIXQHUSD)

31 AspoOHBIE OpraHU3Mbl. JTambl http://school-
SHEPTEeTUUECKOro OOMeHa collection.edu.ru/
DHeprusi MeMOpPaHHOTO TPaJMCHTA

http://school-

32 npotoHoB. CuaTe3 AT®: paboTa .

. collection.edu.ru/
npoToHHOU AT®-cuHTa3bI
http://school-

33 Peakiiuu MaTpu4HOTO CHHTE3a _07
collection.edu.ru/

34 TpaHCcKpUNIIHUSI — MAaTPUYHBIA CUHTE3 http://school-

PHK collection.edu.ru/
" http://school-

35 Tpancusamus u e€ dTamnsl _p—
collection.edu.ru/

36 Koauposanue amunokuciot. Posib http://school-

pubocoM B OuocuHTE3€e OeIKa collection.edu.ru/

37 Opranu3zanus reHoMa y IPOKapuoT 1 http://school-

3yKapuoT collection.edu.ru/

38 MonekyisspHbIe MEXaHU3MBI SKCIIPECCUHI http://school-

T€HOB Y DYKapuoT collection.edu.ru/
Bupycbl — HekneTouHbie (OPMBI KU3HU U httolschoal
39 oOnuraTHble napazutsl. [IpakTuyeckas 0.5 ATD.IBCN00™

pa60Ta «CO3,Z[21HI/IC MOJCJIN BUpYCa»

collection.edu.ru/
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BupycHsle 3a6051€BaHNs YETIOBEKA,

http://school-

40 N .
JKUBOTHBIX, PACTCHUHN collection.edu.ru/
http://school-

41 HanorexHoigornu B OMOJIOTHH U MEQUIIMHE )
collection.edu.ru/
http://school-

42 JKu3HeHHBIN UK KIIETKH .
collection.edu.ru/

43 Martpuusnsiii cunre3 JJHK http://schaol-

P collection.edu.ru/
Xpomocowmsl. JJaboparopras paborta htto-/fschool
p://school-

44 «M3ydeHne XpoMOCOM Ha FOTOBBIX 0.5 :
collection.edu.ru/

MHKpOTIperaparax»
http://school-
45 JleneHne KIETKH — MHUTO3 :
collection.edu.ru/
Tunsl kieTok. KapruoknHe3 U HUTOKUHES.
46 JlaboparopHas padota «Habnronenue 05 http://school-
MHTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa ' collection.edu.ru/
(Ha TOTOBBIX MUKpOIIpENapaTax)»
http://school-

47 Perynsnust >ku3HEHHOTO ITUKJIIA KIIETOK )
collection.edu.ru/
http://school-

48 OpranusM Kak eIMHOE 1IeNI0e -
collection.edu.ru/

49 Txanu pactenuii. JlaboparopHas padora 05 http://school-

«M3ydyeHne TKkaHel pacTeHu» ' collection.edu.ru/
TKaHM )KUBOTHBIX U YEIOBEKA. httn://school
. p://school-
50 JlaGoparopHas padora «M3yuenne Tkanein 05 .
paTop P i collection.edu.ru/
SKUBOTHBIX»
51 Oprasbl. CHCTEMBI OPraHoOB. 05 http://school-

JlaGopatopHas paboTa «M3ydueHue opraHos

collection.edu.ru/
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IBCETKOBOT'O PACTCHUS

http://school-

52 Omnopa Tena opraHu3mMo .
1fopa Tera Opratmsmon collection.edu.ru/
http://school-

53 JIBM>KEHUE OPraHU3MOB X
collection.edu.ru/
http://school-

54 [Intanue oprann3MoB )
collection.edu.ru/

55 IIutanme MO3BOHOYHBIX JKHBOTHEIX. http://school-

[TumeBapuTenbpHas cUCTEMA YETTOBEKA collection.edu.ru/
http://school-

56 JlpIxaHue OpraHu3MOB X
collection.edu.ru/

57 JIprxaHue MO3BOHOYHBIX KUBOTHBIX U http://school-

YyeJloBeKa collection.edu.ru/
http://school-

58 TpaHcOPT BELIECTB y OPraHU3MOB AER./ISChO0L

p pT Betl yop collection.edu.ru/

59 KpoBeHnocHast cuctema mo3BOHOYHBIX http://school-

JKMBOTHBIX M YEJIOBEKa collection.edu.ru/
http://school-

60 Boinenenue y opranuzmMoBn AEDLTAEN00™
collection.edu.ru/
http://school-

61 3amuTa y Opranu3mMoB ;

HTa y op collection.edu.ru/
http://school-

62 NMMyHHas cuctema yenoBeka AI:FSCTo0
collection.edu.ru/

63 Pa3apakuMocCTh U peryisanus y http://school-

OpraHu3MoOB collection.edu.ru/

64 I'yMopanbHas perynsanus U SHI0KpUHHAs http://school-

CHUCTEMA )KMBOTHBIX U YCJIOBCKA

collection.edu.ru/
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http://school-

65 ®opMbl pa3MHOXKEHUSI OPraHU3MOB )
pMBLP p collection.edu.ru/
http://school-

66 [TonoBoe pa3MHOKEHHE 5

collection.edu.ru/
. http://school-
67 Meiio3 :
collection.edu.ru/
I'amerorenes. O6pa3oBaHue U pa3BUTHE

68 TMOJIOBBIX KJIETOK. JlaGoparopHas paboTta 05 http://school-
«M3yueHne CTPOECHHMS MOJIOBBIX KIETOK Ha ' collection.edu.ru/
TOTOBBIX MUKpPOIIpETapaTax»

69 WNHnmBuayanbHOE pa3BUTHE OPTaHU3MOB http://school-

— OHTOTEHE3 collection.edu.ru/

70 3akJiaJika OpraHoB ¥ TKaHEW U3 http://school-
3apOJIbIIIEBBIX JTUCTKOB collection.edu.ru/
Poct 1 pa3BuTHE )KUBOTHBIX.

7 JlabopaTtopHnas paboTa «BrisiBIeHHE 05 http://school-
MPU3HAKOB CXOJCTBA 3apOIbIIIEH ' collection.edu.ru/
MTO3BOHOYHBIX KUBOTHBIX»

Pa3zmHOXeHuE U pa3BUTHE PaCTCHUH.
79 a6 5 C 05 http://school-
aboparopnas padora «CTpoeHHE OPraHOB . ;
PaTopHai p p . p collection.edu.ru/
Pa3MHOKEHHUSI BBICIIUX PACTCHHID)

73 Hcropus craHoBieHUS U Pa3BUTHS http://school-
TE€HETUKH KaK HayKU collection.edu.ru/
OCHOBHBIE IOHATHS U CUMBOJIBI T€HETUKH.

74 JIaGopatopHas pabota «/{po3oduia kak 0.5 hitp://school-

PATOPHAA P P . ' collection.edu.ru/
00BEKT TeHETUYECKUX UCCIICIOBaHHID)

75 3aKOHOMEPHOCTH HaCJIeIOBAaHUS 05 http://school-

pU3HaKoB. MoHOTHOpUIHOE

collection.edu.ru/
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ckpemuBanue. [Ipaktuueckas padboTa
"H3yueHue pe3yabTaToB MOHOTUOPUIHOTO
CKPCIIUBAHUS Y APO30PHITHI"

HuTonornyeckue OCHOBBI

http://school-

76 )
MOHOTHOPHUIHOTO CKPEUIMBAHUS collection.edu.ru/

77 Ananusupyroliee CKpeluBaHue. http://school-
Henonnoe nomuHnpoBanue collection.edu.ru/
JurnbpuHoe CKpenuBaHue.

78 [IpakTnueckas padota «/3yuenue 05 http://school-
pe3ynbTaTOB TUTHOPUTHOTO CKPEIITNBAHMS ' collection.edu.ru/
Yy Ap030(HITBI

79 [{uTonornyeckne OCHOBHI TUTHOPUTHOTO http://school-
CKpEIIMBAHUS collection.edu.ru/

http://school-

80 CuermieHHOe HAclIeI0BaHHUE MTPU3HAKOB _07
collection.edu.ru/
http://school-

81 XPpOMOCOMHasI TEOPHs HACTIEACTBEHHOCTH )
collection.edu.ru/
http://school-

82 I'eneruka momna )
collection.edu.ru/
http://school-

83 T'eHoTHI KAk [eJIOCTHAS CUCTEMA _07
collection.edu.ru/

84 I'eneTnueckuii KOHTPOIb PA3BUTHS http://school-

pacTeHuH, )KUBOTHBIX U YEJIOBEKA collection.edu.ru/

85 N3MeHYnBOCTD NpU3HAKOB. Buabl http://school-

M3MEHYHUBOCTH collection.edu.ru/
http://school-

86 MoaudukanroHHas H3MEHYUBOCTh AEp-//Schogk

collection.edu.ru/
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BapuaunoHHbIH psil ¥ BapualMOHHAs
kpuBas. JlabopaTopHas padora
«MccnenoBanmne 3aKOHOMEPHOCTEN

http://school-

87 . 0.5 )
MOIU(PUKAITUOHHON H3MEHIUBOCTH. collection.edu.ru/
[TocTpoeHne BapuallMOHHOTO psia U
BAPUALIMOHHON KPUBOW»

88 I'eHoTHMIIMYECKAs U3MEHYMBOCT. http://school-
KombunatuBHas ©I3MEHYMBOCTD collection.edu.ru/
MyranroHHast '3MEHYHBOCTb.

89 [IpakTnueckas pabora «Myranuu y 05 http://school-
1po30¢uiIs! (Ha TOTOBBIX ' collection.edu.ru/
MUKpOITpenaparax)»

90 3aKOHOMEPHOCTH MYTAIIMOHHOTO http://school-
npouecca. JMUreHeTUKa U SIMUTeHOMUKA collection.edu.ru/

o1 I'enetuka yenoseka. [IpakTudeckas padora 05 http://school-
«CocraByieHUE U aHAJIU3 POJIOCIIOBHOM» ' collection.edu.ru/

92 MeTo 16l MEUITTHCKOM T€HETUKU hitp.//school-

A At collection.edu.ru/
3HayeHNEe METUIIMHCKON I'€HETUKU B
http://school-
93 MPEeAOTBPAIICHUN U JICUEHUN 3
N collection.edu.ru/
TreHeTHUYECKUX 3a00JIeBaHMI YeTIOBEKa
OCHOBHbIE IOHSTHS CEJIEKLIUH.

94 Jlaboparopnas pabota «3yuenue copTos 05 http://school-
KYJIbTYPHBIX PACTEHHUI U TIOPOJ AOMALIHUX ' collection.edu.ru/
YKUBOTHBIX)

Mertoapl ceneKIMOHHOM padoThlI.
http://school-
95 JlaGopatopHas paboTa «/3yueHne MeTo10B 0.5

CCIICKIIMHN paCTCHHﬁ>>

collection.edu.ru/
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JlocTrkeHus celeKUn pacTEHU U htto://school
J//school-
96 KUBOTHBIX. [IpakTyeckas pabora 1 AED:ISCR00™=
. collection.edu.ru/
«IIprBUBKa pacTCHUI»

97 CoxpaHeHune, U3y4eHHEe U UCTIOIb30BaHNE 1 http://school-
TEHETUYECKUX PECYPCOB collection.edu.ru/
buorexHonorus kak Hayka 1 OTpacib httn://school

98 npou3BoicTBa. [IpakTndeckas padbora 1 0.5 AD:7SCNo0*

collection.edu.ru/
«3yueHne 00beKTOB OMOTEXHOJIOTUI

99 OcHOBHBIE HaITPaBJIEHUsI CHHTETUUECKOU 1 http://school-
6uonorun collection.edu.ru/

http://school-

100 XpOMOCOMHAs U T€HHAsl MHKEHEepUs 1 :

collection.edu.ru/
http://school-

101 MenuuuHcKre OMOTEXHOIOTHA 1 _07

collection.edu.ru/

102 PesepHbiit ypok. [loBTOpeHue, 1 http://school-
000011IeHMEe, CHCTEMAaTH3alMs 3HAHUI collection.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
- 102 12.5

I[TIPOTPAMME
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11 KJIACC

KosnnuyectBo yacos DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Konrpoabubie | Ilpakruyeckue o p
n/n Bcero HU3yYeHHs o0pa3oBare/ibHbIE
padoTbI padoThI
pecypchbl
http://school-

1 OpouoronHas teopus U. Jlapsuna 1 :

H p Jlap collection.edu.ru/

9 JIBrKyIe CUIIbl SBOTIOLMHU BUIOB 110 Y. 1 http://school-
HapBuny collection.edu.ru/

3 BopnrOa 3a cymiecTBoBaHNe, €CTECTBEHHBIH 1 http://school-

U UCKYCCTBEHHBIN 0TOOP collection.edu.ru/

4 DopMUPOBAHUE CUHTETUYECKOU TEOPUH 1 http://school-
SBOJIIOLINHA collection.edu.ru/

5 OTansl 3BOJIIOIIMOHHOTO MpoLecca: 1 http://school-
MUKPOAIBOJIIOLMS K MAKPOIBOJIIOIUSA collection.edu.ru/

5 [Monynsiuust — sneMeHTapHas eAMHULIA 1 http://school-
SBOJIIOLINHA collection.edu.ru/
3aKOH reHeTU4YeCKOro paBHoBecHs k.

7 Xapau, B. Baitn6epra. JlaboparopHas 1 05 http://school-
pabota «BblIsiBIeHUE U3MEHYUBOCTH Y ' collection.edu.ru/
oco0eif 0THOTO BUIA»

http://school-

8 DneMeHTapHbIe (PaKTOPbI FBOJIIOLUN 1 )

P ¢ P B collection.edu.ru/

9 Dddext ocnoBarens. Ipdext 1 http://school-
OYTBUIOYHOT'O TOPJIBILIKA collection.edu.ru/

10 Murpauuu. 301804 OMyIISLHAN: 1 http://school-

reorpaduueckas, Ouojgormueckas

collection.edu.ru/
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EctecTBeHHBII 0TOOP — HANpPaBIIAIONINIA

http://school-

11 )
(hakTop IBOTFOIII collection.edu.ru/
. http://school-
12 [TonoBoit oT6op S
collection.edu.ru/
[Tprucrocob6IeHHOCT OPraHU3MOB KaK
pe3ynbTaT MUKPOIBOJTIOIUH. htto-/fschool
p://school-
13 JlaboparopHas pabota «M3ydcHue 0.5 .
patopHaip yi N collection.edu.ru/
apoMop(h030B 1 UANOATANITAIIUN Y
pacTeHUH U KUBOTHBIX)»
[Ipumeps! npucnocobaeHut y
OpraHu3MoB: MopdoJoruueckue,

1 (dbusmoorNYecKue, OMOXUMUIECKUE, 05 http://school-
noBesieH4Yeckue. JlaboparopHas pabora ' collection.edu.ru/
«[Ipucnocobienus opraHu3MoB U UX
OTHOCHUTEIIbHAs 11eJ1IeC000pPa3HOCTh
Bup, ero kputepuu u CTpykTypa. htto://school

p://school-

15 JIab 0 C eHHUe 0.5 i

aboparopnas pabora «CpaBHEHHUE BUJIOB collection.edu.ru/
110 MOP(OJIOTUIECKOMY KPUTEPHIO»
http://school-
16 Crpykrypa BUIa i
PyKLypa Bkt collection.edu.ru/

17 BunooOpa3oBanue Kak pe3ynbTaT http://school-
MMKPO3BOJIIOLIMHI collection.edu.ru/

http://school-

18 CBs13b MUKPO3BOJIIOLIMH U STTUAEMHOIOTHHI :

collection.edu.ru/

19 Makpossomtonus. [1aneonTonornueckue http://school-
METO/IbI U3YYEHHUS DBOJIIOLUU collection.edu.ru/

20 Bbuoreorpaduueckre MeTO1bl U3y4EeHUS http://school-

9BOJIFOIINH

collection.edu.ru/
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OMOPHOJIOTMYECKUE U CPAaBHUTEIHHO-

http://school-

21 MOP(hOJIOrMYeCKUE METO Il U3YUCHUS )
pd A v collection.edu.ru/
SBOJTIOIIUH
MounekynspHO-TeHETUYECKHE,

http://school-
22 OMOXMMHYCCKHE K MATEMATUICCKUE )
collection.edu.ru/
METO/IbI U3yUEHUS IBOJIOLIUH

23 OO01mre 3aKOHOMEPHOCTH IBOJTFOIHH hitp://schiool-

P B collection.edu.ru/

24 AJtanTMBHAs paguanus. http://school-
HepaBHOMEpPHOCTH TEMIIOB ABOJIFOIIUU collection.edu.ru/

o5 HaydHble runoTessl MpOMCX0XKACHUS http://school-
YKU3HU Ha 3emiie collection.edu.ru/

26 JloHay4dHbIe TPEACTaBICHHUS O http://school-
3apOKICHUH KU3HU collection.edu.ru/

7 OCHOBHBIE 3TaIlbl HEOPraHUYECKOMN http://school-
SBOJIIOLINHA collection.edu.ru/

http://school-

28 ['umnoTe3sl 3apoXKaACHUS )KU3HI ;

collection.edu.ru/
Hctopus 3emiu 1 METObI €€ U3y4ECHUS.

29 JlaboparopHas pabota «/3yuenue u 05 http://school-
OIMCAHUE UCKOTIAEMbIX OCTATKOB JIPEBHHUX ' collection.edu.ru/
OpPraHu3MOB»

30 HauanbHbie aTanbl opraHu4eckom http://school-
3BOJIIOLIUN collection.edu.ru/

31 DBOJIIOIMS SYKAPUOT hitp://school-

1A SyKap collection.edu.ru/
39 OCHOBHBIE 3TaMnbl FBOJIIOLMH 05 http://school-

PaCTUTCIILHOTO MUpPaA. HpaKTI/I‘-IeCKaSI

collection.edu.ru/
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pabora «M3yduenue ocobeHHOCTEH
CTPOCHHUS PACTEHUI PA3HBIX OTICIOBY

OCHOBHBIE 3TaIlbl 3BOJIFOIIUH JKUBOTHOI'O

http://school-

33 .
MHpa collection.edu.ru/
DBouTroIHs KUBOTHBIX. [IpakTrueckas
. http://school-
34 pabora «3yyeHune ocoOeHHOCTEH 0.5 :
collection.edu.ru/
CTPOEHHMSI TTO3BOHOYHBIX JKHBOTHBIX)»
35 PazButue xu3Hu Ha 3eMIie 1Mo pam 1 http://school-
rnepuojam collection.edu.ru/
36 MaccoBble BBIMAPaHUS — 3KOJIOTHYECKHE http://school-
KPH3HUCHI MPOIILIIOTO collection.edu.ru/
37 CoBpeMEHHBII IKOJOTUUECKUN KPU3HC, http://school-
€ro 0COOEHHOCTH collection.edu.ru/
38 CoBpeMeHHas cucTeMa OPraHN4eCcKOro http://school-
MHpa collection.edu.ru/
39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI http://school-
OpraHu3MOB collection.edu.ru/
http://school-
40 AHTPOTIOJIOTHS — HayKa O YEJIOBEKE i
collection.edu.ru/
A1 PazButue npencraBnenuii o http://school-
MPOUCXOKICHUHU YeJIOBEKa collection.edu.ru/
MecTo yenoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas
N http://school-
42 pabota «M3ydyeHue ocodbeHHOCTEH 0.5 :
collection.edu.ru/
CTPOEHHMSI CKEJIETA YEIOBEKa, CBA3aHHBIX C
MIPSIMOXO0KIEHUEM
http://school-
43 JIBMKyIIMe CUIIbl aHTPOIIOT€HE3A

18.12.2025

collection.edu.ru/
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CooTHOlLIEHUE OUOJIOTUYECKUX U

http://school-

44 .
COLIMABHBIX (PaKTOPOB B aHTPOTIOTEHE3E collection.edu.ru/

45 OCHOBHBIE CTAJUH AaHTPOTIOTEHE3a http://school-

8 P collection.edu.ru/
http://school-

46 IlameoreHeTrka U mmajieoreHOMHKa )
collection.edu.ru/
http://school-

47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKa )
collection.edu.ru/

UYenoseueckue pacsl. [Ipakrnueckas
http://school-

48 pabota «/3ydeHrne FKOJIOTHUSCKUX 0.5 )

. collection.edu.ru/
aJanTanui 4YeJIoBeKay

49 MexIUCIUTIITMHAPHBIE METOAbI http://school-

AHTPOIOJIOTUU collection.edu.ru/

50 3aporkIeHuEe U pa3BUTHE DKOJIOTUH http://school-

PO p collection.edu.ru/
Mertonpl sxosioruu. Jlaboparopras padora
http://school-
51 «M3y4ueHre METOIOB DKOJIOTHYCCKUX 0.5 )
N collection.edu.ru/
HCCIIEA0OBAHUI
59 3HadyeHME YKOJIOTHUECCKUX 3HAHUH 11 http://school-
YJeJIoBeKa collection.edu.ru/
http://school-
53 Okonoruyeckue GakTopsl .
¢ P collection.edu.ru/
AbuoTtnueckue paxkropsl. CBeT Kak
54 sKosioruueckuii paxrtop. JlabopatopHas 05 http://school-
paboTa «BblIsiBIeHHE IPUCTIOCOOIEHUI ' collection.edu.ru/
OpPraHMU3MOB K BIIMSTHUIO CBETa»
55 AbuoTtnueckue paxtopsl. TemnepaTtypa 05 http://school-

KaK 9KOJIOTHYECKHI (aKTop.

collection.edu.ru/
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JlaboparopHas paboTa «BbIsBiICHHE
MIPUCTIOCOOICHMI OPraHU3MOB K BIUSTHUIO
TEMITEPATYPhI»

AbuoTtnueckue pakTopsl. BraxkHOCTB Kak
sKoJtorndeckuii paxtop. JlaboparopHas

http://school-

56 0.5 ;
pabota «AHATOMHUYECKHE OCOOCHHOCTH collection.edu.ru/
pacTeHu U3 pa3HBIX MECT OOUTAHUS
http://school-

o7 Cpenpl 0OuTaHUS OPraHu3MOB ft //S.C 90
collection.edu.ru/
http://school-

58 Buonornyeckne puTMeI 5
collection.edu.ru/
http://school-

59 )KI/ISHGHHI)Ie OPMBI OPraHnu3MOB .

bop P collection.edu.ru/
http://school-

60 buotnueckue gpakTopsl i
collection.edu.ru/

3HaueHne OMOTUYECKUX B3aUMOI€HCTBUI

61 JUTsI CYITIECTBOBAHMSI OPTaHU3MOB B Cpejie http://school-
collection.edu.ru/

oOuranus

62 DKOJIOTHYECKHUE XapAKTEPUCTUKHI http://school-

MOMYJISLUN collection.edu.ru/
OcHOBHBIE MOKA3aTENU MOMYJISIHN:
http://school-

63 YUCJICHHOCTb, TNIOTHOCTh, BO3PACTHAS U )

collection.edu.ru/
MOJIOBAsi CTPYKTYpa
OcHOBHBIE IOKA3aTeNN MOMYJISALNN:
64 0XIA€EMOCTB, IIPUPOCT, TEMII POCTA http.//school-
p » IPUPOCT, P ’ collection.edu.ru/
CMEPTHOCTh, MUTPALIUU
http://school-
65 DKoJoruveckasi CTpyKTypa MOMysSIIuu

collection.edu.ru/
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http://school-

66 MHAMUKA MONYIISILUU U €€ PEryIISIIIUS .

A yen peryJil collection.edu.ru/

67 KpuBsie pocTa 4nCI€HHOCTH NOITYJIALMH. http://school-

Kpussie BbKUBaHUSA collection.edu.ru/
DKOJIOTHYECKAs] HUIIIA BU/IA. htto-/fschool
p://school-

68 JlabopatopHas padota «IIpucmocobieHus 0.5 )

N collection.edu.ru/
CEMSIH paCTEHUN K paCcCeICHUIO»
. http://school-

69 Buj xak cucrema momyssimii X
collection.edu.ru/

70 3aKOHOMEPHOCTH TIOBEACHHS U MUTPAITUi http://school-

SKUBOTHBIX collection.edu.ru/
http://school-

71 Co00111ecTBO OPraHN3MOB — OHUOIIEHO3 .
collection.edu.ru/
http://school-

72 DKocHUCTeMa KaK OTKpBITasi CUCTEMA ;
collection.edu.ru/

73 KpyroBopoT BemiecTs U NOTOK YJHEPTUH B http://school-

IKOCHCTEME collection.edu.ru/
http://school-

74 OCHOBHBIE TTOKA3aTEIN DKOCUCTEMBI X
collection.edu.ru/
http://school-

75 DKOJOTUYECKHE MUPAMUIBI ;
collection.edu.ru/
http://school-

76 N3menenus cooOI1ecTB — CyKIIECCUU _07
collection.edu.ru/

77 [Ipupoanbie 3KOCHCTEMBI. DKOCUCTEMBI http://school-

03€p U peK. DKOCUCTEMBI MOPEN U OKEaHOB collection.edu.ru/

78 [IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI http://school-

TYHJIp, JIECOB, CTENEH, IyCTHIHb

collection.edu.ru/
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http://school-

79 AHTPOTIOT€HHBIE IKOCHUCTEMBI )
collection.edu.ru/
YpboakocucreMmsl. [IpakTudeckas pabora htto-/fschool
p://school-
80 «M3yueHue v onucanue 0.5 :
collection.edu.ru/
ypOOIKOCHCTEMBD
3akoHOMepHOCTH (GOPMUPOBAHHUS htto-/fschool
81 OCHOBHBIX B3aUMO/ICHCTBUI OpPraHU3MOB B AD:/ISCho0™=
collection.edu.ru/
JKOCHCTEMAX
MexaHu3MbI BO3EHCTBUS 3arPSI3HEHUN
82 Pa3HBIX THUIIOB Ha CYyOOPTaHU3MEHHOM, http://school-
OpPraHW3MEHHOM, MMOMYJISAIHOHHOM U collection.edu.ru/
HKOCHCTEMHOM YPOBHSX
83 buocdepa — obmemianerapHas 060109Ka http://school-
3emiu collection.edu.ru/
http://school-
84 VYuenue B. U. Bepnanckoro o 6uocdepe ;
collection.edu.ru/
85 3aKOHOMEPHOCTH CYILIECTBOBAHUSA http://school-
orochepsr collection.edu.ru/
86 KpyrosopoTs BemiecTs u http://school-
OHMOTEOXUMUUYECKHUE [IUKIIBI collection.edu.ru/
87 3oHanbHOCTH OMochepsl. OcHOBHBIE http://school-
OMOMBI CyIIN collection.edu.ru/
88 YcroitunBocTh 6uochepsl htt ://S.C hool-
collection.edu.ru/
89 OKOJIOTUYECKHE KPU3KCHI U UX TPUUUHBI htt '//S.C hool-
collection.edu.ru/
90 BozneiicTBue uenoseka Ha buochepy itp://school-

collection.edu.ru/
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91 AHTpPOIIOT€HHOE BO3/IEHCTBHE HA 1 http://school-
pPaCTUTEIbHBIN U KUBOTHBIM MUD collection.edu.ru/
http://school-
% Oxpania npipo b L collection.edu.ru/
93 OcHOBHBIE TPUHITUTTBI YCTOWYHUBOTO 1 http://school-
Pa3BUTHS YEJIOBEYECTBA U IIPUPOJIbI collection.edu.ru/
PanronansHO€ MPUPOIOTIOIBE30BaHUE U
94 COXpaHEHHE OMOJIOTUIECKOTO 1 m‘m
collection.edu.ru/
pazHooOpa3us 3eMiu
95 O6006menue mo TeMe «K MUKPOIBOTIOIUS U 1 http://school-
€€ pe3yabTaThb» collection.edu.ru/
9% O6006menue o Teme «MakpoIBOJIIOIHS U 1 http://school-
€€ pe3yabTaTh» collection.edu.ru/
97 O606mmenue no Teme «IIpoucxoxaenue u 1 http://school-
pa3BHUTHE )KU3HU HA 3eMIIE» collection.edu.ru/
08 O606menue no reme «IIponcxoxaeHue 1 http://school-
YEJI0BEKa — aHTPOIIOT€HE3) collection.edu.ru/
99 O06o01enne o Teme « IKOJIOTHS — HayKa 1 http://school-
0 B3aMMOOTHOILEHUSIX OPraHU3MOBY collection.edu.ru/
100 O6006mmenue o Teme «OpraHu3Mbl U 1 http://school-
cpena oOuTaHU collection.edu.ru/
101 O06006111eHME IO TeME «DKOJIOTHUS BUIOB U 1 http://school-
TIONYJIALIUI collection.edu.ru/
102 O606mmenue no reme «buocdepa — 1 http://school-
r106ambHas IKOCHUCTEMa) collection.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME
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MPOBEPSEMBIE HA EI'D 110 BUOJIOI'NA TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUMS OCHOBHOM OBPA3OBATEJIBHOM
ITPOI'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TPpeOOBAHUS K MPEAMETHBIM Pe3yIbTATaM OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduIero
o0pa3oBaHus

ChopmMupoBaHHOCTh 3HAHWK O MECTE M POJU OWOJIOTMHM B CHCTEME
€CTECTBEHHBIX HayK, B dhopMHUpOBaHUM COBpPEMEHHO
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, B TIO3HAHUHU 3aKOHOB TIPUPOJIBI 1
pelIeHNN KU3HEHHO BAXKHBIX COIIMAIBHO-ITHYECKUX, SIKOHOMHUYECKUX,
9KOJIOTMYECKUX IPO0JIeM YelIoBEYECTBa, a TAK)KE B PEIIEHUH BOIIPOCOB
palMoOHAIBLHOTO TPUPOIOTIOIB30BaHMs, B (DOPMUPOBAHUH IIEHHOCTHOTO
OTHOIIICHUSI K TIPUPOJIE, OOIIECTBY, YEIIOBEKY; O BKJIa/Ie€ POCCUMCKUX U

3apyOCKHBIX YIEHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTUH

Brnanenue cucreMol 3HaHMM 00 OCHOBHBIX METOJaX HAy4YHOTO
MMO3HAHUs, WCIOJB3YeMBIX B OHOJIOTHYECKHAX HCCIICTOBAHUSIX >KUBBIX
OOBEKTOB W OJKOCHCTeM (ONMHUCAaHHWE, W3MEPEHHE, IPOBEICHUE
HAOJIFOICHHI); CIOCOOaMH BBISBICHUS M OIICHKHA aHTPOIIOTCHHBIX
W3MEHEHUH B MPUPOJIE.

VYMeHHe BBIABUTATh THIOTE3BI, MPOBEPATh MX SKCICPUMEHTATBHBIMU
cpenctBamu, GOpPMYIHpYS Ieb HCCICIOBAaHUS, aHAJU3UPOBATH
MOJTYYCHHBIC PE3YNIbTAThl U JIEAaTh BHIBOIBI.

BrisiBiieHHME 3aBUCHUMOCTH  MEXKIY HCCICAYEMBbIMH BEIMYMHAMH,
0OBSICHEHUE TTOJTYYCHHBIX PE3YJIBTAaTOB U (POPMYJIUPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYUYHBIX HOHHTHI;'I, TGOpI/Iﬁ H 3aKOHOB

YMeHHne BIaAeTh CHCTEMOW OWMOJOTHYECKUX 3HAHHWK, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATalOIINE OHMOJIOTHYECKUE TEPMHHBI U TOHSATHUS
(>KM3HB, KIIETKA, TKaHb, OPraH, OPTaHU3M, BH/I, IOMYJISAIHS, SKOCUCTEMA,
ouorieHo3, bnocdepa; MeTaboIN3M, TOMEOCTAa3, KICTOYHBIA UMMYHHUTET,
OuocuHTe3 Oenka, OHOMOJIUMEpPBI, JIUCKPETHOCTh, CAMOPETYIISIIHS,
CaMOBOCITPOU3BE/ICHHUE, HACJIEICTBEHHOCTb, A3MEHYUBOCTD,
SHEPro3aBUCUMOCTD, POCT U Pa3BUTHE);

Ouonoruueckue Teopuu: kietouHas teopus 1. IlIBamna, M.
Ilneiinena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOIO MMMyHHUTeTa Il
Opmux, 1.M1. MedyHnkoBa, XpOMOCOMHAasl TEOPUsI HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsimieBoro cxoiactsa K. bapa, sBomonnoHHas

TCOpUA 4. I[apBI/IHa, CUHTCTHUYCCKAsA TCEOpPUA DBOJKOIHU, TCOPHUA
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anTponoreneza Y. [lapsuna; teopus Ouoreoneno3a B.H. Cykauéna;
yuenne H.W. BaBuioBa o meHTpax MHOTo0Opa3usi ¥ MPOMCXOKACHUS
KyJIbTypHbIX pacteHuid, yueHue A.H. CeseprnoBa o0 mOyTsx u
HaNpaBIICHUAX BOIOIMH, yueHue B.1. Bepraackoro — o 6uocdepe);
3aKOHBI (€IMHOOOpAa3Ms MOTOMKOB IIEPBOTO MOKOJICHUS, PaCIEIICHHS
IPU3HAKOB, HE3aBUCUMOIO HaciieoBaHUs npusHakoB I'. Mennens;
CLETUIEHHOTO HACJEI0BaHUS INPU3HAKOB U HAPYLICHUS CLEIUICHUS
resoB T. Moprana; roMOJOTHYECKHX psJOB B HACJIEICTBEHHOU
m3MenunBocty H.W. BaBuioBa; renerndeckoro paBHoBecust JIx.
Xapmu u B. BaiinGepra; 3apoapimeBoro cxoacrsa K.  bapa;
ouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

IPUHLMIBI (YUCTOTHI TAMET, KOMIIJIEMEHTapHOCTH );

npaswia (MuHumyMa lO. JInbuxa, 3K0JIOrMYECKOM MUpaMUJIbl YKCe,
OMOMacChl U SHEPTHH);

runoTe3bl (koarepBatHo A.M. Omnapuna, mepBuuHoro OynboHa JIk.

Xonneina, mukpocdep C. Pokca, pubozuma T. Uek)

Ymenune peiiatb IMOUCKOBBIC Ouojoruyeckue 3aJa4i, BBIABJIIATH
IPUYINHHO-CICACTBCHHBIC CBsA3H MCXKIOY HCCICAYEMBIMHA
OHOJIOTNYECKUMU O6’b€KTaMI/I, mnmponeccaMm W ABJICHHUAMU, [O€JIaTb
BBIBO/JIbI Y ITPOTHO3bI HA OCHOBAHWHU ITOJTYYCHHBIX PE3YJIbTATOB,

COCTaBJIATh TCHOTUIIMYCCKHUE CXCMBI CKPCIIMBAHUA OJIA Pa3HbBIX THIIOB
HaCJICAOBaHH IMMPHU3HAKOB Y OPraHM3MOB, COCTABJIITE CXEMBI IIEPEHOCA

BCIICCTB U DHECPI'UU B OKOCUCTEMAX (HCHI/I nuTaHus, IUIICBbIC CCTI/I)

YMeHHe  yCTaHaBIMBATh B3aMMOCBSI3M  MEXAY CTPOCHHEM U
(GYHKIUSMHU: OpPraHOMJOB, KJICTOK pAa3HbIX TKaHEW, OpraHamMu H
CHCTEMaMH OpraHOB Y pACTCHUH, >KMBOTHBIX W YEJOBEKA, MEXIy
JTaraMu OOMEHa BEIECTB; dTAllaMU KJIETOYHOTO IMKIIA M XKHU3HEHHBIX
IIUKJIOB OPraHU3MOB; 3TarlaMyd SMOPUOHAIBHOTO Pa3BHUTHUSL; TEHOTHIIOM
u  ¢eHoTHIIOM, QeHOTHIIOM | (aKTopaMu Ccpeabl OOWTaHUS,
nporeccaMi  ABOJIIOIMH, JIBIKYIIMMU CHJIAMH  aQHTPOIIOTCHE3a,
KOMIIOHCHTaMHU PAa3JIMYHBIX SKOCHCTEM M MPHCIOCOOICHUSIMU K HHUM

OpraHu3smMoB

YMeHue BbIIEHATh CyIIECTBEHHbIE TPU3HAKU:

CTPOEHHMS BUPYCOB, KJIIETOK MPOKAPHOT U 3YKapUOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHHU3MOB, BHUJOB, OMOTEOIIEHO30B, SKOCUCTEM M
Oouochepsl; CTPOCHHMST OPraHOB U CHCTEM OpPraHOB pacTEHH,
JKUBOTHBIX, YEJIOBEKA; MPOLIECCOB KU3HEACITEIbHOCTH, POTEKAIOIIUX

B OpraHusmax paCTeHHﬁ, JKHBOTHBIX H 4YCJIIOBCKA, OMOJIOTMYECKUX
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nporeccoB: oOMmeHa BemecTB (MeTabonu3Mm), wuHpoOpMamuu U
IpeBpalleHusi SHEPruu, OpoKeHUs, aBTOTPOPHOTO U TETEPOTPOPHOTO
TUINIOB THUTaHUsA, (POTOCHMHTE3a W XEMOCHHTE3a, MHTO3a, Meio3a,
raMeroreHesa, AMOpHOTeHe3a, IOCTIMOPHOHAIBHOTO  Pa3BUTHA,
Pa3MHOXEHHMsI, UHAUBHUIYaJIbHOTO Pa3BUTHUs OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCUCTBUS TI'€HOB, TIE€TEPO3UCa; JEHUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTaOMJIM3UPYIOLIEro, JBWXKYLUIETO U pa3pbIBalOIIEro
€CTeCTBEHHOTO O0TOOpa; aJIONAaTPUYECKOrO0 U CHMIATPUYECKOTO
BUJ000pa30BaHNUs; BIMSHUS ABWKYILIHMX CHJI 3BOJIIOLIMU HAa TeHO(OHA
HNOMYJSILMK; MPUCIOCOOJEHHOCTH OPTraHW3MOB K Cpelae OoOuTaHws,
yepeJoBaHMsl HAalpaBICHUHM 53BOJIOLMHM; KPYrOoBOpOTa BELIECTB W

IMOTOKa SHEPTHUU B SKOCUCTEMAX

ChopmMupoBaHHOCTh YMEHHSI BBIACHATh CYLIECTBEHHBIE NPU3HAKU
BHPYCOB, KIETOK TIPOKAPUOT M OIYKAPHUOT; OJJHOKICTOYHBIX U
MHOTOKJIETOUYHBIX OPraHW3MOB, BHJIOB, OMOTEOIIEHO30B M IKOCHCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHA BEUIECTB M MPEBPAIICHUS SHEPruu B
KJIeTKe, (OTOCHHTE3a, IJIACTHYECKOTO W DHEPreTUYECKOro oOMeEHa,
XEMOCHHTE3a, MHUTO3a, Melo3a, OIUIOJIOTBOPCHHS, pa3BUTUA U
Pa3MHOXKEHHSI, THIUBUIYaIbHOTO PAa3BUTHUSI OpraHW3Ma (OHTOTEHE3a),
OO0pbOBI 3a CYIIECTBOBAHUE, €CTECTBEHHOTO0 0TOOPA, BUI000pa30BaHNUS,
NPUCNIOCOOJICHHOCTH OpPraHU3MOB K Cpelc OOWTaHUs, BIHSHUS
KOMIIOHEHTOB 3KOCHUCTEM, aHTPOTIOICHHBIX H3MEHEHUI B SKOCHCTEMaxX
CBOCH MECTHOCTH, KPyrOBOpPOTa BEIICCTB M NPEBPALICHHUS YHEPTUU B

ouocdepe

Ymenune HCIIOJIB30BAaTh COOTBCTCTBYHOIIIHUEC ApPrymMcEHTHI,
6I/IOJ'IOFI/ILIGCKYIO TEPMHUHOJIOTHIO W CHUMBOJIMKY JId OOKa3aTCiIbCTBa
POoACTBa OPraHU3MOB PA3HBIX CUCTEMATUYCCKHX I'PYIII, B3aMMOCBA3HU
OpraHusMoB H CpCAbl O6I/IT8.HI/IH; CAWHCTBA YCIOBCYCCKUX pPacC;
H606XO,Z[I/IMOCTI/I 3A0PpOBOIO 06]38.38. JKU3HH, COXPAHCHUA paSHoo6pa31/m
BUJAOB M 3KOCHUCTEM KaK YCJIOBUA COCYHICCTBOBAHHUA IIPUPOAbI U

YCJIOBCUYCCTBA

YMeHue KPUTHYCCKH OLCHUBATDH I/IH(i)OpMaI_II/II-O OHOJIOTHYECKOI0
COJACPpKaHUA, UHTCPHPECTUPOBATL ITUUCCKUE ACIICKTBI COBPCMCHHBLIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUIIMHE, 6I/IOTeXHOJ'IOFPII/I;
paccMaTpruBaTh ri00aIbHbIC 9KOJIOTUYECCKHUEC HpO6HCMBI
COBPEMCHHOCTH, (I)OpMI/IpOBaTL 10 OTHOIICHHUIO K HHUM CO6CTBCHHy1-O

MO3UIHIO
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HEPEYEHD 2JIEMEHTOB COIAEPKAHMUS, IIPOBEPAEMBIX HA EI'D
11O BUOJIOI'M

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Bbunomornsa xax HaykKka. JKuBnIie cucTeMBI B UX HN3Y4YCHHUC

11

CoBpemeHHass OHONOTHST — KOMIUICKCHAsT Hayka. BHOJOrMYecKne HayKd |
u3ydaembple UMHU TMpobiemMbl. DyHaamMeHTaNbHbIC, MPUKIAIHBIE W TOUCKOBHIC
HAy4YHBIE UCCJICIOBAHMS B OMOJIOTHH.

3HadyeHne Owosoru B (POPMUPOBAHMU COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
kaptunbl mupa. [Ipodeccuu, cBszaHHbie ¢ OMojorued. 3HaueHHWE OMOJIOTUM B
MPAKTUYECKOM JIESITEIIbHOCTH YeNIOBEKAa: MEAHWIIMHE, CEeIhCKOM XO3SICTBE,

MIPOMBIILIIIEHHOCTH, OXPaHE IPUPOIbI

1.2

XKusble cuctembl Kak npeaMmeT uzydeHus: Ouosiornu. CBOMCTBA KHUBBIX CHUCTEM:
€MHCTBO XHMHUYECKOTO COCTaBa, MUCKPETHOCTh W IE€JIOCTHOCTH, CIOKHOCTH H
YIIOPSIOUYEHHOCTh CTPYKTYPHI, OTKPBITOCTb, CaMOOpTaHU3aIINA,
CaMOBOCITPOU3BEIEHUE, PA3APAKUMOCTh, I3MEHUYNBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3alvu >KUBBIX CUCTEM: MOJEKYJISIPHBIN, KIETOYHBINA, TKAHEBBIM,
OpraHU3MEHHBIM, MONYJIALIMOHHO-BUIOBOM, SKOCHUCTEMHBIN
(6uoreonieHoTHueckuii), OuocdepHsiii. I[Iporeccel, MpoUCXOIANINE B KUBBIX
cuctemax. OcCHOBHBbIE MpHU3HAKH XUBOTO. JKH3Hb Kak (opMa CyliecTBOBaHUS

MaTepun

1.3

Metonel Ouonormyeckoit Hayku. HalOmioneHue, wu3MepeHue, SKCIEPUMEHT,
cucremarusanus, MeraaHanus. I[loHsTue o 3aBUCUMONW U  HE3aBHCHUMOU
nepemenHoil. [InanupoBanue sxcnepumMenta. [locTaHOBKa U IpOBEpKa TUIOTE3.
HyneBas runote3a. Ilonsatue BbIOOpKHM U €€ poctoBepHOCTb. Pa3bpoc B
Ouonornuyeckux AaHHbIX. OLEHKa JOCTOBEPHOCTH MOJYYEHHBIX PE3YIbTAaTOB.
[IpuunHBI MCKa)KEHUS PE3YIbTaTOB AKCIEpUMEHTa. [IoHATHE CTaTHCTUYECKOTrO

TECTAa

Knerka xak Onoiornueckas CHCTEMA

2.1

Knerka — cTpyKTypHO-(YHKIMOHANbHAs €IMHULA KUBOrO. VICTOpUs OTKpBITUSA
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas rteopus (T. IlIBann, M.
HlIneiinen, P. Bupxos). OCHOBHBIE MMOJIOKEHUS] COBPEMEHHON KJIETOYHOM Teopuu.
MeToapb! MOJEKYIISIPHON U KIETOYHON OMOJIOTMU: MUKPOCKOMIUS, XpoMaTorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, mddepentmansHoe

I_ICHTpI/I(I)yrI/IpOBaHI/Ie, KYJIbTUBHUPOBAHUC KJICTOK

2.2

XMMHYECKUH COCTaB KJIETKU. Makpo-, MUKpO- U yJIbTPAMHUKpPOIEMEHTHl. Bona n

ee POJIb KakK pPACTBOPUTCIIA, PEArcHTa, y4aCThuC B CTPYKTYPHUPOBAHWU KIICTKU,
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TETUIOperyasii. MuHepalbHbIe BEUIeCTBAa KIETKH, MX OWOJIOTMYECKas pOJb.
Poib KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonornyeckue monumepbl. benku. AMHUHOKHCIOTHBIM  COCTaB  OEJIKOB.
CrpykTypsl OenkoBoil Mousiekynbl. [lepBuuHast cTpykTypa Oenka, MeNTHAHAs
CBsA3b. BTOpuuHasg, TpeTuyHas, 4YeTBEpPTUYHAs CTPYKTYypbl. JleHaTyparus.
CsoiictBa 6enkoB. Knaccudukarus 6enkoB. buonorndeckne QyHKIM OSIKOB.
VYrneBoasl. MoHocaxapupl, AMcaxapuibl, OJUTOCaXapuibl M IOJIUCAXAPUIBI.
O6mwmit miaH cTpoeHus U  (PU3HKO-XUMHYECKHE CBOWMCTBA  YTJIEBOJIOB.
buonoruveckue pyHKIUU yrieBOI0B.

Jlunuger. TuapodubHo-THAPOGOOHBIE cBOMcTBAa. Kiaccudukamus JTUNIUIOB.
Tpurmuuepuasl, gochonunuasl, BOCKH, cTepouibl. buosornyeckue QyHKUUU
munuaoB. OO0IIMe CcBOWCTBa OMOJIOTHUYECKUX MEMOpPaH — TeKY4YeCTh, CIIOCOOHOCTD
K CaM03aMbIKaHUIO, TIOJYIPOHULIAEMOCTb.

Hyknennoseie kucnorel. JJHK w PHK. CrpoeHune HYKIEMHOBBIX KHCIIOT.
Hyxneotuast. [Mpunmun xkommiaementapHoctu. [IpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnupanb. Mectonaxoxxaenue u ouosnorudeckue ¢pynkmuu JJHK.
Bunsl PHK. ®ynkuuu PHK B knetke.

Crpoenne ™ogekyinsl AT®. Makposprudyeckue cBsizu B MoJiekyne ATO.
buonornueckue ¢pynkiun AT®. BoccTaHOBICHHBIE IEPEHOCUNKH, UX (PYHKIINH B
kinetke. CekBenupoBanue JHK.

CtpykTypHas Ouoyiorusi: OMOXMMHYECKHE M OMO(PHU3NYECKHE WCCIeIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOMN CTPYKTYpPbl OMOMOJIEKYII

2.3

Tunel  kieTok: dSykapuoTHYecKas H  Ipokapuotuyeckas. CTpPyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CtpoeHne mpokapuOTHYECKOW KiIeTKW. KieTouHas cTeHka OakTepuil M apXxei.
Oco0OeHHOCTH CTpPOEHHUsI TeTepoTpOoPHONH U aBTOTPOGHONU MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib MPOKapUOT B OMOIIEHO3aX.

Crpoenue u (GyHKIMOHUPOBAHHME JYKapUOTHYECKOW KieTku. [lma3smaruueckas
MeMOpaHa (ruazmanemma). CTpyKTypa Mmiia3Matudeckoil MmemoOpansl. TpaHCmopT
BEIIECTB 4Yepe3 IUIa3MaTHUeCKyr0 MemOpaHy: maccuBHbIN  (auddysus,
obneruénHas auddysus), aKTUBHBIA (TEPBUYHBI M BTOPUYHBINA aKTUBHBIM
tpancnopt). llomynponunaemocts MeMOpanbl. Pabota HaTpuii-KaaueBoro
Hacoca. DHAOIMTO3: MUHOLKTO3, (haronuTto3. Dk301uTO3. KileTouHas cTeHKa.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU PACTEHHI, IrpUOOB.

Huromnasma. Iluto3ome. urtockener. JIBmkeHue mUTOIIa3Mbl. OpraHoOHIBI
kineTku. OmHoMeMOpaHHBIE OpPraHOWJBI KIETKU: OHHAOIUIa3MaTHUecKas CeTh
(BIIC), anmapat ['onbmaku, TU30COMBI, UX CTpoeHHEe U QyHKUIMU. B3auMocBs3b

OJTHOMEMOpAHHBIX OPraHOMJOB KiIETKU. CTpOEHHE TPaHyISPHOTO PETUKYITyMa.
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Cunte3 pacTBOpuUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [nagkwuii
(arpanyisipHBINA) SHIOIUIA3MATUYECKUN peTHKYTyM. CekpeTopHas (yHKUIUSA
annapara [onpmku. TpaHcnopT BellecTB B KiE€TKe. Bakyolum pacTUTENbHBIX
kietok. Knerounsiid cok. Typrop.

[TonmyaBTOHOMHBIE OPraHOMU/IbI KIETKH: MUTOXOHIPUH, TUIACTHIBI.

Crpoenne u (QyHKIMM MHUTOXOHIPUH W TulacTHi. llepBUYHBIC, BTOPUYHBIC U
CIIO)KHBIE  TUIACTHABl  (POTOCHHTE3UPYIONIUX  JDYKapuoT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUM.

HememOpanubie opranounsl kietku CrpoeHne U (YHKIMM HEMEMOpPaHHBIX
opraHou7ioB kieTku. Pubocombl. MukpodunameHTsl. MpllieuHble KIETKH.
MuxkpotpyOouku. Kierounstii mentp. CTpoeHue H [BHKEHUE >XTYTUKOB H
pecHruek. MUKpoTpyOOUKH LUTOTUIAa3Mbl. LIeHTpHOIb.

SAnpo. ObGonouka sgpa, XpOMAaTHH, KapHoIUIa3Mma, SIAPBIIIKH, UX CTPOCHHE U
¢byHkuun. SnepHbiii 6enkoBbii MaTpukc. IIpocTpaHCTBEHHOE pacHoioKEeHHe
XpoMOCOM B UHTep(hazHOM sifipe. beiaku XxpoMaTrHa — TUCTOHBI.

Knerounsie BrimtoueHus. CpaBHHUTENbHAS XapaKTEPUCTUKA KIETOK 3yKapuoT

(pacTuTeNbHOM, KUBOTHOM, IPUOHOIN)

24

AccuMUIIALIAS W JUCCUMUJISIIIUS — JBE CTOPOHBI MeTaboim3ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPOGHBIN U TETepOTpO(dHBIA. YUacThe KHUCIOpoJa B OOMEHHBIX
mporeccax. JHepreTuyeckoe ooOecrieueHne kiaeTku: mpepamenne ATD B
0oO0MeHHBIX TmporeccaX. DEepMEHTATHBHBIN XapaKTep pPEeaKIui KJIETOYHOTO
Metabonmu3ma. DepMeHThI, MX CTPOCHHE, CBOWCTBA M MEXAaHHW3M JICHCTBHS.
Kodepmentsl. Otnuuns pepMEeHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. benku-
aKTUBATOPbl U OENKU-UHTUOUTOPHI. 3aBHUCUMOCTH CKOPOCTH (DepMEHTAaTHUBHBIX
peakuii OT pa3IuyHbIX (PaKTOPOB.

[lepBuuHbIl CUHTE3 OpraHMYECKUX BellecTB B KkieTke. DorocuHte3. Poisb
xJjioporiactoB B mponecce ¢dorocuHTe3a. CBeroBas U TeMHOBas  (asbl.
[IponyktuBHOCTh (oTOCHHTE3a. BrnusHue pa3nuyHbix (aKTOpPOB HAa CKOPOCTH
(doTocunTe3a. 3HayeHune (HOTOCUHTESA.

Xemocunres. PazHooOpasue opraHu3MOB-XEMOCHHTETUKOB: HUTPUDUIUPYIOIIHE
OakTepuu, >kene300aKTepuH, cepoOaKTepUu, BOJOPOJHBIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3a.

AHa’poOHbIe opraHusMbl. Buasl Oposkenus. [IpoaykTel OpoxeHUS U HX
UCTIOJIb30BAHUE YEJIOBEKOM. AHa’pOoOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YAUTENU O0JIe3HEN.

AdpoOHBIE OpraHu3Mbl. DTambl 3HepreTudeckoro obmena. [loAroToBUTENHHBIN
atamn. [ uKoan3 — GECKUCIOPOTHOE PACIIEIIEHUE TIFOKO3bI.

buonoruueckoe OKHCJICHHUEC, WM KICTOYHOC IObIXaHHC. Ponb MI/ITOXOHI[pI/Iﬁ B
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nporeccax OMOJIOTUYECKOTO OKHCIICHHSI. [{ukinaeckue peaKiuu.
OxucnurensHoe (ochopunuposanue. [IpenmyiiecTBa a’poOHOTO MyTH OOMEHa

BEIIECTB Mepe aHadpoOHbIM. D(H(HEKTUBHOCT SHEPTETUYECKOTO 0OMeHa

2.5

Peakuun MmarpuuHoro cuHTe3a. IIpUHLIMII KOMIUIEMEHTApHOCTH B pEaKLUAX
MaTpUYHOTO CMHTe3a. Peanu3anus HacnencTBeHHON nHpopManuu. ['eHeTndeckuit
KOJ, ero cpoucrBa. Tpanckpunuusa — Marpuusnblid cuHTe3 PHK. IIprHnumns:
TPAHCKPUIILUU: KOMIIJIEMEHTAPHOCTh, aHTUIAPAJIIEIIbHOCTh, ACUMMETPUYHOCTb.
Tpancnsius u e€ sranbl. Yuactue tpancnopTHeix PHK B Omocunrese Oenka.
VYcnosust Oumocunre3a Oenka. KoaupoBanue amuHokuciaor. Ponp pubocom B
O6uocuHTe3e Oenka.

Opranuzaiys reHomMa y IpoKapuoT U 3yKapuoT. Perynsuus akTUBHOCTH T'€HOB Y
npokapuot. ['unore3a omepona (. Kakob, K. Mano). Perynsmuss oOMeHHBIX
nporeccoB B kieTke. Kilerounslii romeocras.

Bupycel — Heknetounbsle (GopMbl KM3HH M 0oOmuratHele napasuthl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHbie 3a0onieBaHus 4elioBeka, UBOTHBIX, pactenmit. CITNJI, COVID-19,

COMaJIbHbIC U MCIUIIMHCKHEC HpO6HeMBI

2.6

Knerounwrii mukn, ero mnepuoabl W perymsmusa. HWatepdaza u  MuUTOS3.
OcoOeHHOCTH TPOIIECCOB, MpOTEKamUX B HHTepdaze. [loArotoBka KIeTKH K
nenennto.  [IpecunTeTnyeckuii  (MOCTMUTOTHYECKHI), CHHTCTHYECKUH U
MMOCTCUHTETUYECKUN (MTPEMUTOTHIECCKUI ) TIEPHO Bl MHTEP(DA3HI.

Marpuunslii cunte3 JHK — penmukanusa. [lpunnune perumkanuu  JHK:
KOMIUJIEMEHTAPHOCTh, TOJYKOHCEPBAaTUBHBIA CHUHTE3, AaHTUNAPAJUIETBHOCTb.
Mexanusm pernkanuu JJHK. Xpomocomel. Ctpoenne xpomocoM. Tenomepsl u
TejaoMepasa. XPOMOCOMHBIM HAOOp KIETKM — KapuoTHI. JIUIUIOWTHBIA |
rariouHbii - Habopbl XxpomocoM. ['omonoruunsie xpomocomsbl. [losioBbie
XPOMOCOMBI.

Jlenenue knetku — MuTo3. CTaguy MHUTO3a U MPOUCXOMSIINE B HUX MPOLIECCHI
Tunel mMuto3a. Kapuokunes u uurtokuHe3. buomoruueckoe 3HaueHHe MHUTO3a.
Perymnsmus mutoTryeckoro nukia kietku. [Iporpammupyemast kiaetoyHasi rubens
— arforTo3.

(DYHKI_[I/IOHEUIBHEUI I'CHOMUKA

OpraHI/ISM KakK OMOJIOrh4YecKasl CucTeMa

3.1

O)IHOKJ'IGTO‘{HLIG, KOJIOHHAJIbHBIC, MHOTI'OKJICTOYHBIC OpraHu3MbIl u
MHOT'OTKaHCBbIC OPIraHU3MBI.

(DOpMLI Pa3MHOXKCHHA OPraHnu3MOB: Oecrosoe (BKJ'IIO‘laH BeFeTaTI/IBHOC) u
TI0JIOBOC. Bunsr 0ecIooro Pa3MHOXCHHA: IIOYKOBAHHC, CriopyJsius,

(parmeHTanus, KIOHUPOBAaHHE.
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[TonoBoe pasmuHoxenue. [lonoBbie KIeTKU, Win rameTsl. Meio3. Craguu meiiosa.
IToBenenne xpomocoM B Meiose. KpoccuHrosep. buonorndyeckuii cMpIcit Melio3a
U IIOJIOBOTIO Iporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
IIpenzaponpiieBoe passutue. I'amerorenes y *HUBOTHBIX. [lonoBbIE Keme3bl.
OOpazoBaHue U pa3BUTHE IMOJIOBBIX KiIE€TOK. CrnepMaToreHe3 M OOTIEHE3.
Crpoenue mojoBbIX KiIeTOK. OIUIOJOTBOPEHHE M SMOpPHUOHAIBHOE pa3BUTHE
KUBOTHBIX. CIOCOOBI OTIJIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBuayanbHoe pa3BuTHE OpraHu3moB (oHToreHes). Craauum 3MOpHOreHesa
KUBOTHBIX (Ha npumepe Jsrymku). J{poonenue. Tunsl apodnenus. OcobeHHOCTH
NpoOJieHUsT MIIEKONUTAIOLIUX. 3apOJIbIIIEBbIE JUCTKU (racTpyisuus). 3akiaaxa
OpPraHoOB M TKaHEH M3 3apOJBIIIEBBIX JHUCTKOB. B3auMMHOE BIMSAHME YacTed
pa3BHUBAIOIIEroCss 3apojiplilia  (AMOpHOHANIBHAS MHAYKIMSA). 3aKkiajka IjiaHa
CTPOEHUS JKUBOTHOTO KaK pe3yJbTaT MEpapXUUYECKUX B3aHUMOJIEHCTBUN T'€HOB.
Brnusiane Ha SMOpHOHAIBHOE pa3BUTHE PA3IHYHBIX (DAKTOPOB OKpYkKaromen
Cpeapl.

Poct u pa3zsutue xxuBoTHbIX. [locTamMOproHanbHbIN epuod. [Ipsmoe u Henpsmoe
pazButue. PaszButne ¢ meramopdo3oM y OECMO3BOHOUYHBIX W TO3BOHOYHBIX
KUBOTHBIX. bHOJOrMYeckoe 3Haue€HUE NPSIMOTO U HENPSAMOTO Pa3BUTHS, HX
pacnpocTpaHeHue B mpupoje. Tumbl pocTa >XKUBOTHBIX. (DaKTOPBI pErysanuu
pocra XKHUBOTHBIX M uyenoBeka. CTaguu NOCTIMOPHOHAIBHOIO PpAa3BUTUS Yy
JKUBOTHBIX U 4YesloBeKa. [leprnonpl oHTOreHe3a 4emoBexa.

Pasmuoxenne wu pasButHe pacteHuil. [ametodur m cmopodur. Meio3 B
KU3HEHHOM IMKie pacreHui. OOpa3zoBaHue cHop B Ipolecce Menosa.
I'amerorenes y pacreHuid. OIUIOZOTBOPEHHE M Pa3BUTUE PACTUTEIBHBIX
opranu3MoB. J/IBoiHOE OIJIOJOTBOPEHHE Y IIBETKOBBIX pacTeHUi. OOpa3oBaHue u

Pa3BUTHUC CCMECHU. MexaHHu3MBI pEeryjsiniui OHTOI€HE3a Yy paCTeHI/Iﬁ N )KMBOTHBIX

3.2

I/ICTOpI/Iﬂ CTaHOBJICHHUA MW  pPa3sBUTHA TCHCTHUKH KaK HayKH. OcHOBHBIC
TE€HETUYECKUE TOHSATHUS U CHUMBOJLL. ['OMOJOrMYHbBIC XpOMOCOMBI, AJUICJIIbHBIC
I'CHbI, AJbTCPHATHBHLIC IIPU3HAKH, ,I[OMI/IHaHTHHﬁ u peI_IeCCI/IBHHﬁ IIpU3HAK,
roMo3urora, rerepo3urora, 4YucCTras JIMHHA, FI/I6pI/I,Z[LI, I'CHOTHII, (I)CHOTI/IH.
OCHOBHBIC MCTOABI I'CHCTUKU: I I/I6pI/II[OJ'I01"I/I‘I€CKI/II71, I.IPITOJ'IOFPI‘IGCKPIIZ,

MOJICKYJISIDHO -TeHETHYECKUI

3.3

Monorubpuanoe ckpemubanue. [lepBolii 3akoH MeHens — 3aK0H eAnHO00pa3us
ruOpuioB mepBoro mnokoJsieHus. IlpaBuno pomuHupoBaHus. Bropoil 3akoH
Mennens — 3aKOH pacllEIUICHHs MNpU3HaKoB. LluTosOornyeckue OCHOBBI
MOHOTHOPUAHOTO CKpeluBaHus. [ umore3a 4MCTOTH raMerT.

Ananusupyroniee ckpeumuBaHue. [IpoMeXyTOUHBIM XapakTep HAaceI0BaHUS.

Pacmiennnenue IMPU3HAKOB IIPpU HCIIOJIHOM TOMHWHHUPOBAHUU.
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JurubpunHoe ckpemmuBanue. Tpetuil 3akoH MeHaenss — 3aKOH HE3aBUCHMOTO
HaclleZIOBaHUSI ~ NPU3HAKOB.  LlUTOJOrMYecKHe  OCHOBBI  JUTHOPHIHOTO
CKpEILMBAHMSL.

CueruieHHoe HacnenoBaHue npu3HakoB. PabGoter T. Moprana. CueruieHHOE
HAaCJIeI0BAHUE TI'€HOB, HAPYIIECHHE CLEIUICHUA MEXIAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enetnka nosia. XpoMOCOMHBIM MEXaHM3M OIIpeAesieHHs Ioyia. AyTroCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M IeTepOoraMeTHBIA I0JI. I'eHeTnueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBaHue NpPHU3HAKOB, CLEIUICHHBIX C
TIOJIOM.

I'enotun kak nenocrHas cucreMa. llnerorponuss — MHOXKECTBEHHOE NIEHCTBUE
resa. MHOXECTBEHHBIM ajienn3M. BzamMoaelcTBHE HeEalIeIbHBIX T€HOB.

Kommnemenraprocts. Onuctas. [lonumepus

3.4

BsaumoneiicTBre renotuna u cpensl npu popmupoBaHuu ¢peHotumna. MI3MeHunBoCTh
npu3HakoB. KauecTBEHHbIE M KOJMYECTBEHHBIE TIPU3HAKUA. BHUIbI N3MEHUNBOCTH:
HEHACTEJCTBEHHAs U HACIIECTBEHHAS.

MoaundukanmoHHass  W3MEHYMBOCTh.  Poib  cpembl B (GOpPMHpPOBAHUU
MOIMpUKAMOHHON n3MeHYnBOCTH. HopMma peakuinu npusHaka. BapuainoHHbIH psi
u BapuanmoHHas kpuBas (B. HWoranncen). CpoiictBa MoaudUKAIMOHHON
W3MEHYNBOCTH.

I'enHoTHMIIMUECKAst N3MEHUNBOCTh. CBOKCTBA FTEHOTUITMYECKON N3MEHUYMBOCTH. Buipl
TeHOTUITNYECKON N3MEHUYMBOCTU: KOMOMHATUBHAS, MyTallMOHHASI.

KomOunaTtiBHAsT W3MEHUMBOCTh. MeW03 M TOJIOBOM TpOIECC — OCHOBA
KOMOWHATUBHOM M3MEHUUBOCTU. PoJib KOMOMHATHBHOM U3MEHUYMBOCTH B CO3IaHUU
TEeHEeTHUYECKOT0 pa3Ho00pa3us B MpeiesiaXx O JHOTO BUA.

MyranmoHHas ”3BMEHYMBOCTb. BUJIbI MyTaIMii: reHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CnoHTaHHbIE M MHAYLMPOBAHHBIE MYTalUWU. SIE€pHBIE W LUTOIJIA3MaTHYECKUE
Mmytaiuu. CoMaTHYECKHE U MOJIOBbIe MyTaluuu. [IpiunHbl BO3HUKHOBEHHS MYTaLHI.
Myrarensl ¥ HMX BJIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTU MYTAlIMOHHOIO
nporecca. 3aKOH TOMOJIOTMUECKUX PSIOB B HAcIeACTBeHHOM n3menunBocty (H.1.

BaBI/IJ'IOB). BHe;mepHaﬁ U3MCHYMBOCTD U HACJICACTBCHHOCTD

3.5

Kapuotun uyenoBeka. MexayHapoaHas mporpaMma HUCCIEIOBAHHUS T€HOMa
yernoBeka. MeToabpl  M3yd4eHMsT TEHETUKM  YEJOBEKa: T'€HEaJlOrMYeCKui,
OJIM3HEIIOBBIN, IIUTOT€HETUUECKHUH, MONYJIALIMOHHO-CTaTUCTUYECKU,
MOJIEKYJISIPHO-TEHETUYECKHU . CoBpeMeHHOE OIpeaeIIeHuE T€HOTHUIA:
IIOJJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM UYHCIIE C MOMOIIBIO
[MIP-ananmu3a. HacmenctBenHble  3a0ojieBaHMs — 4YelloBeka. [ eHHBIE U

XpOMOCOMHBIC 0oJ1e3HH YECJI0BCKa. bone3nu C HACJIEJICTBEHHOM
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IIPEIPacIIOIOKEHHOCThIO0. 3HaUEHUE MEIUIIMHCKON T€HETUKU B IIPEJOTBPALICHUN

U JICYCHHH I'eHETUYCCKUX 3a00JIeBaHuii yestoBeka. CTBOJIOBBIC KICTKH

3.6

JlomecTukanys 1 cesekuus. 3apokKAeHre CeIeKIMU U JomecTukanuu. Yuenue H.M.
BaBuioBa 0 1eHTpax MpOUCXOXKJIEHUS U MHOTO00pa3usi KylIbTYpHBIX PAaCTCHHIA.
Ponb cenexuuu B co3jaHUU COPTOB PACTEHUIN U MOPOJI KUBOTHBIX. COpT, Iopoa,
mTamMM. 3aKOH TOMOJIOTHYECKUX PSAI0B B HACIEACTBEHHOM m3MeHunmBoctu H.U.
BasuoBa, ero 3naueHue A CENEKIIMOHHON PabOTHI.

Metoapl  ceneKuMOoHHOW paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIA H
VH/IMBUTyaJIbHBIN. Drarmsl KOMOWHAIIMOHHOMN CCJICKIINH. UctriTanue
Mpou3BOUTENEH 1O TMOTOMCTBY. OTOOp MO TEHOTUIYy C TOMOIIBI0 OIICHKU
(eHoTHIa TOTOMCTBA M OTOOP 1O TeHOTHUITy ¢ Tomolbo aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTOJ1 CEIeKIIMOHHOM paboThl. PagnaninoHHbIi 1
XUMUYECKUA MYyTareHe3 KaK MCTOYHMK MYTallMid Yy KYJbTYpPHBIX (Hopm
opranu3moB. Mcmonp30BaHWE TEHOMHOTO  PEIaKTHPOBAaHUS W METOJOB
pekomOunanTHeIX JIHK a5 momydeHust ucxomHoro Marepuaia s CeJIeKIINH.
[Tonyuenue nonumuounos. BaytpusunoBas rudpunuzanus. biuskopoactBeHHoe
CKpelIuBaHue, win HHOpuauHT. HepocTBeHHOE CKpeluBaHue, Wi ayTOPUIUHT.
I'eTeposuc u ero npuunnsl. Mcnonb3oBaHnue rerepo3uca B cenekuuu. OtnanéHnas
rubpuam3anus. [Ipeomonenne Oecruiomuss MEXBUAOBBIX THOPHIOB. JlocTroKeHHs

CCIICKIIN paCTeHI/Iﬁ " )KUBOTHBIX

3.7

OObeKThI, UCTIOJIb3yeMble B OMOTEXHOJIOTHUH, — KJIETOYHbIE U TKAHEBBIE KYJIbTYPHI,
MUKpPOOPIraHMU3Mbl, HUX XapaKTepUCTUKA. TpagullMOHHAs OHUOTEXHOJIOTHUSA:
xjieborneyeHne,  MOJy4YeHHE  KHCIOMOJIOYHBIX  NIPOJYKTOB,  BHUHOJEIHE.
Mukpo6uosnornueckuii  cuHTe3. OOBEKTHI MHKPOOHOJIOTHYECKUX TEXHOJOTHM.
[IpousBoncTtBo  Oenka, AaMHMHOKUCIOT M BHUTaMHUHOB.  VMcKycCTBEHHOE
OIUI0I0TBOpEHUE. PeKOHCTpyKIUs SHUEKIECTOK U KIOHMPOBAHHE IKUBOTHBIX.
MeTo TpaHCIUIaHTALUK Si7ep KIETOK.

XpoMocoMHass ¥ TeHHas WHXeHepus. VICKycCTBEHHBI CHHTE3 TeHa U
KoHCTpyupoBanue pexomOuHanTHeix JIHK. JlocTikeHuss u MepCHEeKTUBBI
XpOMOCOMHOM ¥ TEHHOM WHXeHepuH. MenuuuHckue OHWOTEXHOJIOTHH.

Hcnonbp30BaHue CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6pa3I/Ie OpraHNn4YeCKOro Mupa

41

buonoruueckoe pa3Hoo6pa3He OpPraHu3MoOB. COBpeMeHHaH cucreMma
OpraHnu4eCckKkoro mwupa. HpI/IHI_II/IHBI I(J'IaCCI/I(l)I/IKaI_II/II/I OpraHnu3MOB. OcHOBHBIE
CUCTCMATUYCCKUC I'PYIIIIBI OPTraHU3MOB.

OcoOeHHOCTH CTPOCHUA U KUBHCACATCILHOCTU OJHOKJICTOYHBIX OPraHU3MOB.
EaKTepI/II/I, apxeu, OOTHOKIICTOYHBIC FpI/IGBI, OJIHOKJICTOYHBIC BOAOPOCIIN, APYTHUC

HPOTUCTEI. Kononuansasie OpraHu3MBI. I[BI/I)KCHI/IC OJJHOKJICTOYHBIX OPraHUu3MOB:
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amMEO00UIHOE, )KI'YTUKOBOE, PECHUYHOE. 3aIllUTa Y OJHOKIETOYHBIX OPraHU3MOB.

PaznipaxuMocTh y OTHOKJIETOUHBIX OPraHu3MOB. TaKCUCHI

4.2

MHoOrokieTouHble pacTeHus. B3anmMoCBsA3b 4acTeii MHOTOKJIETOYHOTO OPraHU3Ma.
Tkanu, opraHbl ¥ CHCTEMBI OPraHOB MHOTOKJIETOYHOTO opranusma. Opranusm
Kak eauHoe uenoe. TkaHu pacreHuid. Tumbl  pacTUTENBHBIX  TKAHEM:
oOpa3zoBaTesibHas, TMOKPOBHAs, MPOBOJSINIAS, OCHOBHas, MeEXaHUYeCKas.

OcobenHocTH cTpoeHUs, PYHKITUI M paCIONIOKEHUS TKAHEH B OpraHax pacTeHUH

4.3

BereraruBHble U reHepaTUBHbIE OpPraHbl pacTeHUH. DYHKIUKA OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. /[Bm>keHMEe MHOTOKIIETOYHBIX PACTEHUI: TPOIIU3MbI U
Hactud. IloryomeHue BOJBI, YIVIEKMCIOTO Ta3a M MHHEPAIbHBIX BELIECTB
pactenusiMu. [[pixanue pactenuil. {uddys3us ra3oB yepe3 NOBEPXHOCTb KIETKH.
TpancnopTHbie cuctembl pacTeHuil. Bblnenenue y pactenuid. 3amura y
MHOTOKJIETOUHBbIX pactenuid. Kyrukyna. CpeacrBa MacCUBHOM M XUMHYECKOM
3amuThl. OUTOHIMIBL.

PasgpaxkumocTe M perymsanus y OpraHusMoB. Pa3apakmMoOCTe M peryisuus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocroBrie BCIIECTBA U UX 3HAYCHHUC

4.5

MHOTOKJIETOUHBIE  JKHMBOTHBIE. B3aMMOCBSI3p  dacTeli  MHOTOKJIETOYHOTO
opranu3ma. TKaHU, OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOYHOTO OpraHu3Ma.
OpranusMm kak eauHoe nenoe. ['omeocras. TkaHU )KMBOTHBIX M YesOBEKa. THIIBI
JKUBOTHBIX TKaHEW: SIUTENHaTIbHAsA, COCIWHUTENIbHASA, MbIIICYHAsl, HEpPBHAas.
OcobeHHOCTH CTpOoeHMs, (YHKIIMH W PACTOJOKEHHs TKaHEd B OpraHax

JKHBOTHBIX U YEJIOBCKaA

4.6

Opranbl ¥ CUCTEMBI OPraHOB >KUBOTHBIX. DYHKIIMU OPraHOB U CHUCTEM OPTaHOB.
Onopa Tena opranu3moB. CkeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHblli 1 BHYTpeHHUN ckesneT. CTpOCHWE W THUIIbl COCTUHEHUS
KOCTEH.

JIBuKeHHe MHOTOKJIETOUHBIX JKMBOTHBIX. IluTanue skuBoTHbIX. [luTanue
MO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue kuBoTHbIX. KokHoe npixanue. XKabepHoe u
AEroYHOE JIbIXaHue.

JIpIXaHue MO3BOHOYHBIX YXUBOTHBIX. OJBOJIOLUMOHHOE YCIOKHEHHE CTPOCHUS
JErKUX MO3BOHOYHBIX XUBOTHBIX. JlpIXaTelbHas cUCTeMa 4elloBeKa. MexaHu3M
BEHTWIALIMM JIETKUX Yy NOTUL W MIJIEKONUTAIOUMX. TpaHCIOPT BELIECTB Yy
OpraHu3MoB. TpaHCHOPT BeWECTB Yy KUBOTHBIX. KpoBeHOCHas cucremMa u €€
opranbl.  KpoBeHOCHass ~ cucTemMa  TO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KPOBOOOpAIIeHHs. DBOIIOIMOHHBIE  YCIOXKHEHHUS CTPOCHHUS KPOBEHOCHOM
CUCTEMBI MO3BOHOYHBIX >XKMBOTHBIX. BpineneHue y opraHu3moB. Beigenenue y
*KUBOTHBIX. COKpaTtutenbHble Bakyoau. Opransl BelienaeHus. CBs3b OJIOCTH Tena

C KpOBGHOCHOfI U BBIJCIUTENILHOM cHcTeMaMH. BbriaeneHue Y NOO3BOHOYHBIX
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KUBOTHBIX. 3alllUTa y MHOTOKIETOYHBIX JKMBOTHBIX. IlokpoBBI M uX
IIPOU3BO/IHBIE.

Pa3znpaxxuMocTh U peryisus y opraHu3MoB. Pa3ipa)kxuMocTh y OJJHOKJIETOYHBIX
opranu3moB. Takcuchbl. Pa3gpakumMocTe U peryisiiuss y MHOTOKJIETOYHBIX
pactenuii. PoctoBbie BENIECTBA U MX 3HAYEHUE.

HepBaas cucrema u pediaeKTopHas peryisiiuusi y MHOTOKJIETOYHBIX JKUBOTHBIX.
HepBhas cuctema u €€ otzensl. DBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS! HEPBHOU
CUCTEMBI y KUBOTHBIX.

Pa3pabotka anroputMoB u mporpamMm i IPQPEKTUBHON (YHKUIHMOHAIBHON
AHHOTAllMM  TE€HOMOB, TPaHCKPUIITOMOB, IIPOTEOMOB,  METab0JIOMOB

MHKPOOPIraHU3MOB, PACTEHUM, ’KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €TI0 3/I0POBLE

5.1

Opransl U cucTeMbl OpraHoB 4enoBeka. OTIelNbl TOJOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHbIX. Pednexc u peduekropHas nyra. be3ycnoBHble M yCIOBHBIE
pednexcol. ['ymopanbHas peryiasiuss U SHAOKPHUHHAs CHCTEMa >XUBOTHBIX H
yenoBeka. JKenespl SJHAOKPUHHOW CUCTEMBI U UX TOPMOHBI. JlefiCTBHE TOPMOHOB.
B3aumocBs3p HepBHOM M 3HIOKpPUHHOM cucteM. [unotamamo-runodusapHas

cucrema. Pednekc u pednexropHas ayra. besycinoBHbie U yc0BHBIE pedIeKChl

5.2

3amurta opranuzma oT OosieHeil. IMMmyHHas cuctema denmoBeka. KieTouHbIN u
TyMOpaJbHBIA HMMYHHUTET. BpoXAEHHBIN, NpUOOpeTEHHBIN crienuduaecKuit
UMMYHUTET. Teopusi  KJIOHAJIbHO-CENEKTUBHOTO wuMMyHuTera  (I1.Dpnmx,
®.M.bepuer, C.ToneraBa). BocnamuTenbHble OTBETHI OPraHu3MoB. Poib

BpO)I(,I[éHHOl"O HMMYHHUTETA B Pa3BUTHUH CUCTEMHBIX 3a00J1eBaHNI

5.3

Kposenocnas cucrema u e€ opransl. CepJie, KpOBEHOCHBIE COCYABI U KPOBb.

Kpyru xpoBooOparnienus. Paborta cepana u e€ perynsus

5.4

Jpixanue yenoseka. Auddysus ra3oB yepe3 NOBEPXHOCTh KJIETKU. JlpIxarenbHas
cucreMa dYenoBeka. JlpIxaTenmbHass TOBEPXHOCTh.  Perynsiiusi  AbIXaHUs.

JlpIxaTelnbHbIC 00BEMBI

5.5

HI/IH_[eBapI/ITCJ'ILHaH CHUCTEMa 4YCJIOBCKA. OT,I[CJ'IBI MMUIICBAPUTCIIBHOI'O TpPAKTaA.
HI/IH_[eBapI/ITeJ'ILHLIe KCIIC3hI. BHYTpI/IHOJ'IOCTHOG u BHYTPHUKIICTOYHOC

IMHUIICBAPCHUC

5.6

IToxpoBsl u ux npousBognsie. Opranbl BwiaeneHus. [louku. Crtpoenue u
¢yHkumonuposanue HedpoHa. PuibTpanus, ceKpenuss 1 00paTHOE BCAChIBAHHE

KaK MCXaHHU3MbI pa6OTBI OpraHOB BbIJICJIICHUA. O6p830BaHI/IC MOYH Y UCIIOBCKA

5.7

I[BI/I)KeHI/Ie YyeJloBeKa: MblieyHas cucteMa. CKeIeTHBIC MBIIIOBI U HUX pa60Ta.

CTpOGHI/IC Y TUIBI COEINHEHUS KOCTEH

Teopmi ABOJIIOLINH. Pa3BUTHE )XU3HU Ha 3emie

79




6.1

OpomoumonHas  Teopuss Y. JlapBuna. Ilpennocwliku — BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb 1 HaydHas nesrenbHocTs Y. JlapBuHa.

JIBmxymue cuibl 3BoJitolMM BUJOB 10 Y. J[apBuHY (BbICOKass MHTEHCHUBHOCTH
pa3sMHOXEHHsST OpPraHW3MOB, HACJEICTBEHHAas WM3MEHYMBOCTh, OoOprba 3a
CYIIECTBOBAHHE, €CTECTBEHHBIH U MICKYCCTBEHHBIN 0TOOD).

Odopmienue cuHTeTHyeckoi Teopun 3Botonuu (CTD). HelitpampHas Teopus
sBosonn. CoOBpeMEHHasi SBOJIIONMOHHAS OMOJIOTHsI. 3HAYEHUE DBOJIOMOHHON

TeOpUHU B OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KAPTHHBI MUpa

6.2

[Monmynsinust kak »yneMeHTapHas enuHuia 3Boiolud. COBpEMEHHBIE METOJbI
OIICHKM T'E€HETHYECKOTO pa3HOoOOpasusi U CTPYKTypbl mnomynsuuid. M3menenue
reHooHa MOMYJISIIMM KaK AJIEMEHTApHOE 3BOJIIOLMOHHOE SBJIEHHE. 3aKOH
reHerudeckoro paBHoBecus [[x. Xapau, B. BaitnOepra.

DOneMeHTapHble  (akTOpbl (ABIKYIIME CHUJIBI) JBOJIONMUA. MyTalmOHHBIN
npouecc. KomOunatuBHas wu3MeHUMBOCTh. [Jlpeiid reHoB — ciydaiiHble
HEHANpaBJICHHbIE W3MEHEHUs YacToT ayiened B momymsinusax. Oddekr
OCHOBATEJIS. Murparmu. N3omsanus MO YJISALIAN: reorpaduueckas
(pocTpaHcTBEeHHAs ), OHoJIoTHYecKast (PernpoyKTHBHAS).

EcrectBennsiii  oTOOp — HampaBisitomudid  ¢aktop  ABoONUH.  DOpMBI
€CTECTBEHHOTO  OTOOpa: JBIKYIIMHA, CTAOWIM3UPYIONIUHA,  pa3phIBAIOIINN
(mu3pyntuBHBIN). [TooBO# 0TOOD.

[IpucnocobneHHOCT,  OpPraHM3MOB  Kak  pe3yiabTaT  MHMKPOIBOJIIOLIMH.
Bo3nukHOBeHHE  TpHCTIOCOONICHM Yy  opraHu3mMoB.  Apomopdo3bl U
uanoanantauud. [IpumMepsl npucrnocoOiieHnit y opranu3mMoB. OTHOCUTENBHOCTh
IPUCTIOCOOTICHHOCTH OPraHU3MOB.

Bun, ero «kpurepun u CTpykTypa. BumooOpazoBanue Kak pe3ynbTar
MUKpO3BOJtonuu. M3omsuus — xiroueBod (dakrop BumooOpazoBanus. [lytu u
CIoCcoObI BHJ1000pa30BaHUS: AJUTOTIATPHYECKOE (reorpaduueckoe),
cUMIaTpuyeckoe  (SKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJMILIONIU3ALNs,
rubpuanzanys). JJIuTenbHOCTh BOTIOIUOHHBIX MTPOLIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OUOJIOTHYECKOTO pa3zHO00pa3usl.

Ponp sBosonIMOHHON OMoONOrMH B pa3pabOTKe HAayUHBIX METOJIOB COXPAHEHUS
O6uopa3zHooOpazus. MUKpPOIBOJIOLUKSA U KOSBOJIOLMS Tapa3HTOB U UX XO35EB.
MexaHu3Mbl (GOPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPBObI

Cc Hel

6.3

Metonpl n3ydyeHus MakpolBoJirouuu. llaneoHTonornueckne MeTonbl U3y4EHUs
sBosroruu. [lepexoanbie popMbl U GUIOTEHETHYECKHE PSAIbl OPTAHU3MOB.
Bbuoreorpaduueckue metoipl u3ydeHus 3Boironuu. CpaBHeHHEe (GIopsl U payHbI

MaTEepUKOB M OCTPOBOB. buoreorpadguueckue obnactu 3emiau. Bunsl-sunemuku u

80




PEJUKTHI.

DOMOpPHOJIOTUYECKHE W  CPAaBHUTEIHHO-MOP(}OIOTHUECKHE METOIbl HU3ydeHUSs
IBOJIIOIMH. [ €HEeTUYEeCKHEe MEXaHU3MBl SBOJIIOIMM OHTOTEHE3a M TOSBJICHUS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTWUYHBIE H  AQHAJOTUYHBIC  OPTaHBI.
PynuveHnTapabple  opraHbl W araBU3MbL.  MOJEKYJISPHO-TCHETHUUYECKUE,
OMOXMMHYECKHE ¥  MaTeMaTHYeCKHe  METOABbl  HM3y4CHHUS  DBOJIOIUH.
I'omonoruuneie TeHbl. COBpeMEHHBIE METOIBl MOCTPOSHUS (PHIIOTCHETHYCCKIX
JICPEBHEB.

XPOMOCOMHBIE MYTAIIMH U IBOJIFOIINS TEHOMOB.

O6mwme 3akoHOMEpHOCTH (TIpaBmiIa) HBOMIONKUA. HeoOpaTHMOCTh 3BOJIIOIHH.

AnantuBHas panuanus. HepaBHOMEPHOCTh TEMITOB IBOJIIOITUN

6.4

Hayunple rumoTe3pl NpPOUCXOXKAEHUS JKU3HM Ha 3emie. AOHOreHes H
naHcnepmus. JloHaydHbIe NPEACTABICHUS O 3apPOXKIEHUU KU3HU (KpEalMOHU3M).
['unoTe3a MOCTOSIHHOTO CaMO3apOXKACHUSI )KU3HU U €€ OMPOBEP)KEHUE OINBbITAMU
®. Pemu, JI. Cnammanmanm, JI. Tlactepa. IlpomcxoxkaeHwe KU3HH U
acTpOOHOJIOTHSL.

OcHoBHBIE 3Tanbl HEOpraHu4eckoi sBosouuu. [lmaHerapHas (reosiormyeckas)
IBOMIONMS. XHUMHYecKass »5BOJIOLUMA. AOWOTeHHBI CHHTE3 OpraHM4ecKHX
BemecTB u3 Heopranmueckux. Omeitr C. Mumtepa u I'. IOpu. O6pazoBanue
nojuMepoB u3 MoHoMepoB. KoanepsartHas rumnore3a A.M. Omnapuna, runoresa
nepBuuHoTo OynmboHa Jk. XosmeliHa, reHetwyeckas rumoteza . Mémnepa.
Pu6osumer (T. Yek) m runore3a «vupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH ¥ BO3HUKHOBEHHE MTPOTOKIETKH.

Ucropus 3emum n meroasl €€ usydeHus. Vckomaemble OpraHUYeCKHE OCTATKHU.
I'eoxponosnorust u e€ meroapl. OTHOCUTENbHAS U A0COJIOTHAS T'€OXPOHOJIOTHS.
['eoxpoHONOrnyeckas mKaia: 30Hbl, 3pbl, IEPUOJIBI, SITOXH.

HauanbHble 3Tanbl opranndeckoil 3Bosirouuu. [losiBiieHne M 3BOJIIOIUS TEPBBIX
KJIETOK. OBoyonus MeTradonu3Ma. BO3HHUKHOBEHHE TEPBBIX HIKOCHCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOTIIIEHKM KaK aHAJIOT MEPBBIX Ha 3eMJiie COOOIIEeCTB.
Crpomaronutsl. [IpokapuoThl ¥ 3yKapHOTBHI.

[IpoucxoxaeHue sSykapuoT (cUMOHOreHe3). DBOJIOLHMOHHOE MPOUCXOXKICHUE
BUpPYyCOB. IIpoucxokaeHne MHOTOKIETOYHBIX OpPraHu3MOB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYyIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATallbl HBOJIONMM BBICHIMX pacTeHuil. OcHOBHBIE apoMopdo3bl
pacteHuii. Bbixox pacrenuii Ha cymy. llosBieHue CHOpOBBIX pacTeHHN U
3aBoeBaHne uMMU cymu. CemeHHble pacTteHus. IIponcxoxaeHHe IBETKOBBIX
pacTeHuil.

OCHOBHBIE 3Tambl OBOJIIOIIMH  KMBOTHOTO MMHpaA. OcHOBHBIC ap0M0p(I)03BI
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KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
tunoB. [lepBrie XoproBbIe KUBOTHBIE. JKU3HB B BOJiE. DBOJIIOLNS [T0O3BOHOYHBIX.
[Mpoucxoxnenne ampubuii u pentwimid. [IpoucXoXIeHHE MIECKOTHUTAOIINX |
ntun. [lpuHnun  kmodyeBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMH U
II03BOHOYHBIMM KMBOTHBIMU CYIIU.

Pa3BuTHe xu3HM Ha 3eMJie 10 3paM U MepHoJaM: apXxeil, IpoTepo30H, Mnajaeo3ou,
Me3030H, KaitHO30M. OOmas XapakTepUCTHUKa KIMMara W TEOJIOTHYECKUX
npoueccoB. [losBIeHNe U paclBET XapaKTEPHbIX OPraHU3MOB. YTJ1e00pa3oBaHue:
€ro YCJIOBHSI U BIIMSHUE Ha ra30BbIA COCTaB aTMOC(EPHI.

MaccoBble BBIMMPAHHS — OKOJOTHYECKHE KPU3HCHI Npounuioro. IIpuumHel un
CIIEICTBUSL MAacCOBBIX BbIMUPAHUNA. COBpEeMEHHBINH SKOJIOTMUYECKUN KPHU3HC, €ro

0COOEHHOCTH

6.5

Pazgenst m 3amaum  anTpomnosioruu. Metonel anTpornoniorud. CTaHOBIEHUE
MPEACTABICHUHN O MMPOUCXOKACHUH YeoBeka. COBpEeMEHHBIC HAYYHBIE TEOPHH.
CxoacTBO 4YenmoBeKa C JKUBOTHBIMH. CHCTEMAaTHYECKOE TMOJIOKEHHE YeIOBEKa.
CBuzerenbcTBa  CXOJCTBAa  YEJOBEKAa C  JKMBOTHBIMHU:  CPaBHUTEIHHO-
MOP(OTIOTHIECKHE, AMOPHUOIOTHYECKHE, (U3HOI0TO-OMOXUMHUYECKUE,
noBesieHYeckre. OTINYus YeJIoBeKa OT )KUBOTHBIX. [IpAMOX0kKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJJOBHOTO MO3ra U BTOPOH CUTHAJIBHOMN
CUCTEMBI.

JBwxkymue cuibl ((pakTopsl) aHTPOIOTEHE3a: OMOJIOTHYECKHE, COLUAIbHBIC.
CooTHoleHne OMOJOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.
OcHOBHBIE CTaJMH AHTPOTIOT€HE3a. ABCTPATIONUTEKN — JBYHOTHE MPEIKHU JIOACH.
UYenoBek  yMmenblid, TE€pBbIE  M3TOTOBJICHUA opyauil  Tpyna. Yenoek
NPSMOXOJSIIIUNA W TEPBBIA BBIXOJA JIOACH 3a mpenensl Adpuku. YenmoBek
reiienbOeprekuii — oOImMN MpeloK HeaHAEePTATbCKOIO YeJOBEeKa U YeJIOBeKa
pazymHoro. YenoBek HeEaHAEPTAIbCKUNA KaK BUJ JIIOJCH XOJIOAHOTO KiIuUMaTa.
YenoBeKk pa3yMHBI COBPEMEHHOTO THIMA, JICHHUCOBCKHI YEIOBEK, OCBOCHHUE
KOHTHUHEHTOB 32 mpenenamMu AQpuku.

DBOJIOLUS COBPEMEHHOTO 4eJjoBeka. EcCTecTBeHHBI OTOOp B MOMYJSIUSX
yenoBeka. MyTalMoHHBINA mporuecc U nomuMmopdusMm. [lomynsannoHHbIe BOJHBI,
npeiid reHoB, Murpanusa U «3PpQeKT ocHOBATENS» B MOMYISIIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. [loHste o pace. bompime pacbl: eBpomeouaHas
(eBpasmiickasi), aBcTpajo-HerpoujHas  (PKBaTOpHANbHAs),  MOHTOJOUIHAS
(a3maTcko-amepukaHckas). Bpems u myTu pacceneHus 4eloBeKa MO IUIAHETE.
EnunctBo  uyenmoBeueckux pac. HayuHas  HeCOCTOSTENBHOCTh — pacHu3Ma.

HpI/ICHOCO6J'IeHHOCTB YCJIOBCKAa K Ppa3HbIM YCIIOBHUAM OprXca}omeﬁ CpeCabl.
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Bnusinue reorpaduueckoil cpenpl W apedida TeHOB Ha  MOPQOIIOTHIO U

(U3MOJIOTHIO YeIoBeKa

DKOCHUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH

7.1

Paznens! u 3agaum 3xosioruu. CBA3b 3KOJIOTHHU C IPYTUMH HayKaMH.
Meroast skosnoruu. IlosieBble HaOMOACHMS. ODKCIEPUMEHTHI B OKOJIOTHU:
npupoaHble W JabopaTopHble. MojaenupoBaHWE B JKOJOTMH. MOHHUTOPHHT

OKPYXAIOIEH Cpefibl: IOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

1.2

Dkonorndyeckue (GakTopsl M 3aKOHOMEPHOCTH WX aercTBus. Knaccupukarms
9KOJIOTHUECKUX (aKTOpOB: aOMOTHYECKUE, OHOTHYECKHE, aHTPOIOTEHHBIE.
OO0muue 3aKOHOMEPHOCTH JeHCTBHSL dKoJIoTHdeckuX (QaxTopoB. IlpaBuio
munuMyma (K. Ilnpenrens, 0. JIuOux). TonepaHTHOCTb. DBpUOMOHTHBIE U
CT€HOOMOHTHBIE OPraHU3MBI.

Abuotnueckue Qaxtopbl. CBeT Kak 3KoJIOTHUECKU ¢akTop. JlefcTBuEe pa3HbIX
YY4aCTKOB COJHEYHOTO CHEKTpa Ha OpPraHu3Mbl. OKOJIOTHYECKUE TPYIIIIbI
pacTeHMii M >KMBOTHBIX MO OTHOLIEHUIO K cBery. CurHaigbHas pojib CBETa.
DOTONEPUOAN3M.

Temnepatypa kak dkojorumdeckuii dakrop. JlelicTBue Temieparypbl Ha
opranu3mbl. [[OMKUIIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3MblL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBbI.

Brnaxxnocte kak skojormyeckuit (aktop. Ilpucrmocobrmenuss pacTteHUd K
NOJJIep>KaHUI0 BogHOro Oananca. Kimaccuukanus pacTeHU MO OTHOILIEHUIO K
Bozie. [IpucnocoGiieHus JKUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXKHUMA.

Cpensl oOuTaHMs OpPraHU3MOB: BOJHAs, HA3eMHO-BO3MYyILIHAs, IOYBEHHas,
riyOMHHas ~ MOAINOYBEHHAs, BHyTpHOpraHusmMeHHas. ®duznuxo-xumuyeckue
0COOEHHOCTH cpef; oOuTaHus opraHu3MoB. IlpucnocoGneHuss opraHusMoB K
KHU3HU B pa3HbIX Cpeax.

buonornyeckue putmel. BHemnnue u BHyrpeHHUe puTMbl. CyTOUHBIE U TOAUYHBIE
putMbl. [IpucrocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIOBUM
AKHU3HU.

XKuznennsie Gopmbl opranu3moB. [loHsTue o xu3HeHHOU ¢opme. KuzHeHHbIE
(GopMBl pacTeHMil: J1epeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJIETHHE TpPAaBbI,
oJlHOJIeTHHE TpaBbl. JKU3HEHHbIE (OPMBI KUBOTHBIX: THIPOOHOHTHI, F€OOUOHTHI,
a3poO0MOHTBI. OCOOEHHOCTH CTPOEHHSI U 00paza KHU3HHU.

buotnueckue ¢axtopsl. Buabl OMOTHUECKHX B3aMMOACHUCTBHUI: KOHKYpPEHIIMS,
XUIIHUYECTBO, cCUMOMO3 U ero Qopmel. [lapazutusm, xoomepamus, MyTyalausM,
KOMMEHCAJINU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3aUMOJICHCTBUSL  (Tommueckue, ¢opudeckue, (adbpudeckue). 3HaueHHUE

OMOTHUYECKUX B3aMMOACHUCTBUM I CYIICCTBOBAHUA OpPraHu3MOB B CpCIcC
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oOutanus. [IpHHINT KOHKYPEHTHOTO UCKIIIOYCHUS

7.3

DKOJIOTUYECKHE XapaKTEPUCTHKHU momyasiuu. llomynsmus kak Ouosiormueckas
cucrema. Posb HEOAHOPOAHOCTH cpelibl, GU3NIECKUX OApHEpOB U OCOOCHHOCTEH
O0MOJI0TUM BUJIOB B (POPMHUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYphI MOIYJISIMUI.
OcHOBHbBIE TIOKa3aTeNIM MOMYJALMU: YUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas M
[0JIOBAsl CTPYKTYpa, POKIAEMOCTb, HPUPOCT, TEMI pOCTa, CMEPTHOCTb,
MUTpaLys.

Okojoruyeckasi CTpykrypa mnomyiasuuu. OIleHKa YHCJIEHHOCTH MOIYJISLUH.
JuHamuka nonyasuuu U e€ peryisiius. buoTuueckuil moTeHUMan HOMYJISIUH.
MonenpoBanue JUHaAMHUKU — nomynsauuud. KpuBele pocTa  YHCICHHOCTH
nonyinsiiuu. Kpuble BbDKMBaHMS. Perymsiiysi 4YMCIEHHOCTH MOMYJSLUN: pOJib
(akTOpoB, 3aBUCALIMX M HE 3aBUCALUIMX OT IUIOTHOCTU. OKOJIOTUYECKHE
cTpareruu BUJOB (r- 1 K-cTparerun).

[Tonsatne 00 »HKojormyeckol Hume Buga. Mecroobutanue. MHoromepHas
MoJzenb sKkojormyeckon Humu Jx.M. XatunmHcoHa. Pa3Mepsl »KOJIOrM4ecKon
Huuy. [ToTeHnManpHas ¥ peanu30BaHHAs HUIIN.

Bun xak cucrema momymsiiuii. Apeansl BHAOB. Buabl M uX JKU3HEHHBIC
CTpaTerud.  3aKOHOMEPHOCTH  TOBEIEHUS U  MUrpaluil  >KMBOTHBIX.

buonornueckne nHBa3UN YYyXCPOAHBIX BUI0B

74

CooOmectBa opraHu3moB. buoreHo3 wu ero crpykrypa. CBs3u  MEKIy
opraHm3mMamMu B OwWoleHo3e. DKocHUCTeMa Kak OTKpeITas cuctema (A.J[x.
Tencnu). @yHKUMOHANbHBIE OJIOKM OPTaHM3MOB B SKOCHUCTEME: MPOAYLICHTHI,
KOHCYMEHTHBI, peayueHThl. Tpoduueckue ypoBHHU. Tpoduyeckue LEmu U CEeTH.
Abunotuueckue 650ku skocucteM. [louBel U uibl B 3KocucreMax. Kpyrosopot
BEIIECTB U MMOTOK SHEPTUHU B SKOCHCTEME.

OcHoBHBIE TMOKa3aTeau SKOoCHCTeMbl. buomacca u mpoAyKuusa. DKOJIOTHMYECKUe
MUPAMHU/JIBL YKCell, OMOMAaCChl U SHEPTUU.

HampaBiieHHble 3aKOHOMEPHBIE CMEHBI COOOIIeCTB — cykueccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCHM M WX MPUYUHBI. AHTPOIOTEHHBIE BO3JCHCTBUS Ha
cykueccuu. KnumakcHoe coobmiectBo. bruopasnoobpasue u moHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIIECTB.

[IpuponHble 3IKOCHUCTEMBI. AHTPONOI€HHBIE HSKOCHCTEMBL. ATrpOIKOCHCTEMA.
ArpoueHo3. Paznuuust Mexay aHTpOIIOT€HHBIMH U PUPOAHBIMU SKOCUCTEMaMU.

VYp6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOo3kocucteM. ['opockas ¢iopa u
¢dayna. CuHaHTponM3anus ropoAckoit GayHsl. buonoruueckoe u xo3siicTBeHHOE

3HaYeHHUE arpo’KOCUCTEM U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHHUS

OCHOBHBIX B3aMMOJIEMCTBHI OPraHU3MOB B DKOCHCTEMAX.

HepeHoc OHEPTUU U BCHICCTB MCKAY CMCIKHBIMH DKOCUCTCMAMMU. Y CTONYHUBOCTD
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OpraHusmMoB, HOHy.HSII_[I/Iﬁ U OKOCUCTCM B  YCIOBUAX CCTCCTBCHHBIX U

AHTPOIIOT€HHBIX BO3JACHCTBUI

7.5

buocthepa — oOmemnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WU
cymiecTBoBasnia JKu3Hb. Yuenue B.M. Bepnaackoro o Omocdepe. Obnactu
ouocdeps u e€ cocras. J)KuBoe BemecTBo OHOCHEPHI U €T0 (PYHKIIHH.
3aKOHOMEPHOCTH cymiecTBOBaHUsl Ounocdepsl. OcobeHHocTH OHOChephl Kak
rnobanbHOM  JKOocHCTeMBI.  Jl[MHamuueckoe  paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB M OHMOTEOXMMHYECKHE LHUKIBI (yrieponaa, as3oTa).
PurmuuHOCTS siBeHM B Onocdepe.

3oHanbHOCTH Onocdepsnl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHJpa,
XBOWHBIC Jieca, CMEIIaHHbIE WM IIMPOKOJMCTBEHHBIE Ji€ca, CTENH, CaBaHHEI,
MyCTBIHM, TPONHWYECKHE Jieca, BBICOKOTOPhs. Kimmar, pacTHTENbHBIH W
KUBOTHBI MUpP OMOMOB CYIIIH.

CtpykTypa ¥ (pyHKIHS >KHUBBIX CHCTEM, OIIEHKA WX PECYPCHOTO IMOTEHIHANIA H

o6uochepHbIx QyHKIHIHA

7.6

DKOJIOTHYECKHE KPU3KCHI U UX MPUYHMHBL. Bo3nmelicTBue denmoBeka Ha Onocdepy.
3arpsi3HeHUEe BO3AYIIHOW cpenbl. OXpaHa BO3AyXa. 3arps3HEHUE BOJHOW CpPEIIbI.
Oxpana BOAHBIX pecypcoB. Pa3pymenne mouBbl. OXxpaHa MOYBEHHBIX PECYPCOB.
N3meHenne kimumMara.

AHTpPOTIOT€HHOE BO3JICUCTBUE HAa PACTUTEIBHBIM W KUBOTHBIM Mup. OxpanHa
PaCTUTENBHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPHUHIMIBI OXpPaHbl MPHUPOJBI.
Kpacupie kaurun. Ocobo oxpaHsembie npupoansie Ttepputopun (OOIIT).
Boranuueckue cajpl U 300JI0THYECKHIE TAPKU.

OcHOBHbIE MPHUHIMIIBI YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA U IPHUPOJBI.
PanuonanbHOe  MPUPOJOIOJIB30BAHME W COXpPaHEHHE  OHOJIOTHYECKOTO

pa3zHooOpasus 3emiu
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYHEHUKA

1. buosiorus. buosorunueckue cuctemsl u npoitieccsl; 10 kinacce. yrinybaeHHoe 00ydeHue
Tepemon A.B., IlerpocoBa P.A. O61miecTBo ¢ orpaHuueHHON 0TBETCTBEHHOCTHIO «MOL]
MHEMO3HNHA»»

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://school-collection.edu.ru/
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