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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ydeOHOMy mnpenMery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpeaHero obmiero odpasoBaHus pa3zpaboraHa Ha ocHoBe dDenepanbHOTO
3akoHa OT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmemnuuu mnpernogaBanus ydeOHoro mpenmera «buosorus» u
OCHOBHBIX TOJIOKEHU (penepaabHoii paboueil mporpaMMbl BOCITUTAHUS.

VYueOnwiii npeamer «buonorus» yrimy6iaéHHoro ypoBHs uzydenms (10-11
KJIACCHI) SIBJISIETCSI OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOM obyiactu «EcTecTBeHHO-
HayuHble mpeameTesl». CorimacHo mnonoxeHusMm @OIOC COO mpoduiabHbIE
yueOHbIe MpeIMEeThl, U3ydyaeMble Ha yriayOJEHHOM YpOBHE, SIBJISIOTCA CIIOCOOOM
muddepenianu  oOy4eHUsT Ha ypOBHE CpeaHero oomero oOpa3oBaHUsS U
NpU3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MEXKJIY OCHOBHBIM OOIIMM, CPEIHHM
o01MM, cpeqHuM IpodeccuoHaIbHBIM U BBICIIMM 0Opa3oBaHueM. B To ke Bpems
KOKIBI M3 OJTUX Y4YEOHBIX TIPEIMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
NPUOPUTETHOE pEIIeHHEe 00pa30BaTENIbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINX
3a/lay, CBA3AHHBIX C MpoQopueHTaIel 00yJaronmxcss ¥ CTUMYJIUPOBAaHUEM
MHTEpeca K KOHKPETHOW 00JIacTH HAyYyHOTO 3HAHUA, CBA3AHHOTO C OHMOJOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOHOMY mpenMmery "buonorus" maér mpeacTtaBieHHe o
HeMu M 3ajadax M3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOnéHHOM
YpOBHE, omnpenenser 00s3arebHoe (MHBApUAHTHOE) IPEIMETHOE COIepIKaHUE, €ro
CTPYKTYpPUpOBaHHE TIO pa3feiaM W TeMaM, paclpeiesieHne To Kiaccam,
PEKOMEH/IyeT MOCIEA0BATEIbHOCTh M3Y4Y€HUsS YYEeOHOro marepuaia ¢ y4EToOM
MEXMPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKM Yy4eOHOTro Tpolecca,
BO3pAcCTHBIX OCOOEHHOCTeW oOydaromuxcs. B mnporpamme mno Owuosioruu
peanu3oBaH MPUHLHUI MPEEMCTBEHHOCTH C HU3y4YeHHEM OHOJIOTMM Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Onarojaps 4YeMy IPOCMATpPUBAETCS
HANPaBJICHHOCTh Ha  TMOCJEAyIollee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OpUEHTUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUIEHUS, TPEJCTaBICHUN O 370pOBOM o00Opasze >KU3HHU, Ha
BOCIIUTaHUE OEpekKHOr0 OTHOUIEHUS K OKpyXkarolled mnpupoaHoit cpene. B
nporpaMMme o OHMOJOTHMH TakKe IMOKa3aHbl BO3MOXXHOCTH YYEOHOro mpeaMera
«buonorus» B peamuzanuu  TpedboBaHuit DPI'OC COO K MIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TMPEJAMETHBIM pe3yJbTaTaM oOOydYeHUus U B
(GOpMHpPOBAaHUK  OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATENBHOW  JIESITEIbHOCTH
oOy4Jaromuxcs IO OCBOCHHUIO COJEpkKaHUS OHOJOTMYECKOro O0O0pa3oBaHHsS Ha
YpOBHE CpeAHero o0miero 0opa3oBaHus.

VYueOnbii npeamer «buonorus» Ha ypoBHE cpeaHero oOIiero oopa3zoBaHUs
3aBepiiaeT OuoyiorMueckoe o0pa3oBaHME B IIKOJE W OpPUEHTHPOBAH Ha



pacHipeHue U yriiyoJieHne 3HaHUM 0O0ydYaroluXcsl O >KUBOW IMPHUPOJIE, OCHOBAaX
MOJIEKYJISIPHOW M KJIETOYHOW OWOJIOTHH, SMOPHOJIOTUM M OHOJOTUU PpPa3BUTHS,
TeHETHKH, CEJIEKIIUU, OMOTEXHOJIOTUU, IBOTIOIMOHHOTO YUEHUS U IKOJIOTHH.

Nzyuyenue yueOHoro mpeamera «buonorus» Ha YriIyOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIMEMY IMOJIyYEeHHUIO
Ouonornyeckoro  oOpa3oBaHHMs B By3aXx W OpraHU3alUsIX  CPEIHETO
npodeccruoHaabHOro o6pazoBanusi. OCHOBY €ro COIEpX aHUsI COCTABIIAET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJNYYEHHBIX TP HU3YYEHUU  OO0yYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKHX PA3/eJIOB OMOJOTUUA HA YPOBHE OCHOBHOTO
obmero o6pazoBanmsi, B 10—11 kiaccax 3TH 3HaHUA TONy4YaroT pa3BuTHe. Tak,
pacHIMpeHbl U YIIIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHUSAX, >KUBOTHBIX,
rpubax, OaKTepusX, OpraHU3Me 4YeJOBeKa, OOIUX 3aKOHOMEPHOCTSX >KHU3HHU,
JOTIOTHUTENIBHO BKJIFOUEHBI OMOJIOTUYECKHUE CBEACHUS IPUKIAHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIE MOXKHO HCIIOJIb30BaTh KaK OPUEHTUPHI JJISi MOCIEIYIOIIETO
BeIOOpa mpodeccun. Bo3mokHa Takke HMHTErpanus OUOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TMOJYUYCHHBIMU OOYYAIOIUMHUCS TPU U3YUCHHUH
bu3KUKM, XUMUH, Teorpaduy U MaTEMATUKH.

Crpykrypa mnporpamMmbl 1o ydeOHOMy mpeametry "buomorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M SBOJIOIMOHHBIA TMOAXOAbl K M3yYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepHbIE JJIs )KUBBIX
CUCTEM Pa3HOT'0 YPOBHs OpraHU3AINH, IBOJIIOIIMN OPraHUYECKOTO MHUpa Ha 3eMIle,
COXpaHEHHUs OHMOJIOTMYECKOro pa3HooOpa3usi 1uiaHeThl. Tak, B 10 kiacce
M3YYalOTCSl OCHOBBI MOJEKYJSIPHOW M KJIETOYHOW OMOJOTUH, IMOPUOIOTHH U
OMOJIOTUN PA3BUTHS, T€HETUKU U CEJIEKIMH, OMOTEXHOJOTUHM W CUHTETHYECKOU
OMOJIOTHH, aKTyaIM3UPYIOTCS 3HAHMS OOydYaloIIMUXCsA MO OOTaHUKE, 300JI0THH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kimacce wu3yyaroTcs 3BOIIOLHMOHHOE
y4eHHE, OCHOBBI IKOJIOTHHU U yueHue o ouocgepe.

VYueOnbii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
0Oy4JaromMUMHCs OMOJOTUYECKUX TEOPUN U 3aKOHOB, UACH, MPUHIIUIIOB U MPABUII,
JIeKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa, 3HAHHUH O
CTPOEHUHU, MHOrooOpa3uM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOIMYJISIUH,
OMOLIEH03a, YKOCUCTEMbI, O BBIAAIOIINXCS HAYYHBIX JTOCTHUXEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUAX B OMOJIOTHH, IPUKJIAJHBIX aClleKTaxX OMoIorudeckux 3HaHui. s
pa3BUTHS U TONAJEPKaHHUS HMHTEepeca OOydarIIuXcs K OHOJOTHM Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOrO MaTepualia B COJEPKaHUHU MPOrPaAMMBbI
o OMOJIOTHUU MPETyCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTAHOBIICHUS U PA3BUTHS
TOM WM WHOW o0nacTu OWOJNOTHH, BKIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX B pelIEHUE BAKHEHIITUX OMOJIOTMUYECKUX U IKOJIOTUYECKUX TTPOOIIEM.



Lenps uzyuenus: yueoHoro npeameta «buonorus» Ha yriyOoJI€HHOM YpOBHE —
OBJIaJicHHE  OOy4YalIIUMHCS  3HAHUSIMU O  CTPYKTYPHO-()YHKIIMOHAIBHOMN
OpraHu3allid >KUBBIX CHCTEM pAa3HOTO paHra MW MNpUOOpEeTEeHUE YMEHUM
UCIIOJIb30BaTh ATU 3HAHHS B (POPMUPOBAHUU MHTEpECA K OMpeNeNEHHON 00JacTu
npodeccUOHaIbHON JIeATeTbHOCTH, CBS3aHHOM C OuWoJOTHell, Wiu K BBIOOPY
y4eOHOT0 3aBeICHUS JJIs MPOIOKEHHS] OMOJIOrMYeCcKOro 00pa3oBaHusl.

Hoctwkenne 1enu wu3ydeHus ydeOHoro mpeamera «buonorus» Ha
yrayOnéHHOM YpOBHE 00€CIIeunBaeTCs PEIICHUEM CIIEYIONINX 3a/1a4:

OCBOCHHE OOYYAIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIETIHIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
paBUJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYI0 KapTUHY MUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOEHHOCTSAX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMyJsilus, BUA, OMOreo1eHo3, Ouocdepa); 0 BHIIAIOIIUXCSI OTKPBITUIX
Y COBPEMEHHBIX HCCIIEJOBAaHUSAX B OMOJIOTHH;

O3HaKOMJIEHHE OOy4YaloIIMUXCSi C METOJAMH TO3HAHHUS >KHUBOW MPUPOJIBI:
UCCJIEIOBATEILCKUMH  METOAaMU  OMOJOTHYECKUX HayK (MOJICKYJISApHOM W
KJIETOYHON OHOJOTHUH, HMOPHUOJIOTUU U OHUOJOTUM PA3BUTHSI, TEHETUKH W
CEeJICKIIUU, OWOTEXHOJIOTUU M CHUHTETUYECKON OWOJIOTHH, TMaJCOHTOJIOTHUH,
HKOJIOTHHM);  METOJaMH  CaMOCTOSITEIbBHOTO  TPOBEAEHUS  OHOJOTHYECKUX
uccieoBaHuid B Jjabopatopuu M B 1pupoje (HabOmoleHue, HU3MEpeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHue OOYYarOMIMMHUCS  yYMEHHSIMHU: CaMOCTOATEIbHO HAaXOAWTh,
aHAIM3UPOBATh W HCIOJB30BaTh OMOJIOTHYECKYI0 HMH(POPMAIIUIO; TMOIB30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHUMBOJMKOMN; YCTAaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COIHUAIbHO-)KOHOMHUYECKMMU M  IKOJIOTHYECKUMHU
npoOJieMaMi 4eJIOBeYeCTBa; OILEHMWBATH IOCJEACTBUS CBOCH IEATEIBHOCTH IIO
OTHOIICHUIO K OKpYXKalolle NpUPOJHONU cpele, COOCTBEHHOMY 3J0POBBIO H
3MI0POBBIO  OKPY’KAIOIIMX JIIOAe; OOOCHOBBIBATH M COONIOAATH  MEPHI
npoQUIaKTUKU UHPEKIIMOHHBIX 3a00J7€BaHUM, MpaBuiia OBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MaCHOCTH COOCTBEHHOM KMU3HENEATEIbHOCTH B UPE3BBIYATHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOIO  XapakTepa; XapaKTepus3oBaTh
COBPEMEHHbIE HAYYHbIE OTKPBITUS B 00J1aCTH OMOJIOTUH;

pa3BUTHE Y O0YYAIOIIMXCS WHTEUICKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTEH
B IIpollecC€ 3HAKOMCTBA C BBIJAIOMIUMHUCS OTKPBITHSIMU W COBPEMEHHBIMU
UCCJIEIOBAaHUSAMH B OHMOJIOTHH, pEHIaeMbIMU €10 MpoOJeMaMU, METOJ0JIOTHEH
OMOJIOTUYECKOTO UCCJIeI0BAHMUS, MIPOBEICHHUS AKCIIEPUMEHTATBHBIX
UCCJIEIOBAHUMN, pelIeHns] OUOJIOTHYEeCKUX 3a7a4, MOACIMPOBAHUS OHOJOTHYECKUX
00BEKTOB U MPOIIECCOB;



BOCHHUTaHUE Y 00yYarouuxcsi IEHHOCTHOTO OTHOUIEHUS! K KUBOW MPUPOJIE B
IIEJIOM U K OTACNBHBIM €€ 00beKTaM U ABJIEHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOM,
TreHEeTHYECKOW TpPaMOTHOCTH, OOIIEH KyJIbTYyphl TOBEIACHUS B MPHUPOJE;
MHTETpaIliU €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHne  OOy4YaloIUMHUCS ~ KOMIETEHTHOCTH B PalMOHAJIBLHOM
IPUPOJIOTIONIH30BAHUU (COOJIOJIEHUE TPaBWII TOBEIEHUS B TPHUPOIE, OXPaHbI
BUJIOB, dKOCHCTEM, OUOochephl), COXpaHEHUU COOCTBEHHOIO 370POBBSI U 310POBbS
OKpYXXaromux Jojed  (coOmomeHuss Mep TIpouiIakTUkud — 3a00JieBaHUH,
oOecrieyeHne OE30MaCHOCTH >KU3HEACSITENIbHOCTH B YPE3BbIUYAMHBIX CHUTYaLUAX
OPUPOJHOTO U  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUH B MTOBCETHEBHOM KU3HU;

co3ZaHue  YCIOBUH Ui  OCO3HAaHHOTO  BBIOOpa  OOyYarOIUMHCS
UHAUBUAYaTbHON oOpa3oBarenbHON TPAeKTOPUH, CIOoCOOCTBYIOMIEH
nocieaymeMy npodecCHOHaIbHOMY CaMOOIPEICIEHUI0, B COOTBETCTBUU C
UHAUBUAYATbHBIMU UHTEPECAMH U MOTPEOHOCTIMU PETHOHA.

OO61ee yMcIO YacoB, OTBEJICHHBIX HA M3Yy4YeHHE OMOJIOTHMU Ha yriayOJeHHOM
YpOBHE cpenHero obiiero oopazoBanus, coctasiser 340 gaca: B 10 kmacce — 170
gaca (5 yacoB B Hezieno), B 11 kiracce — 170 gaca (5 yacoB B HEZEI0).

Ot60op opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHHUS OMOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEIU(PUKH €ro COAEp)KaHMs U HaIpaBJICHHOCTH Ha
NPOJOJIKEHUE OHMOJOTMYECKOT0 O00pa3oBaHHUS B  OpraHu3alUsaX CpeaHero
npodeccuoHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

OO0s13aTeNnbHBIM yCIIOBUEM MPU 00YYEHUN OMOJIOTUU HA YIITYOJIEHHOM YPOBHE
ABJIAETCS TIPOBEJEHUE JTA0OpATOPHBIX M TpakTHUYecKuX padoT. Takxke ydactue
0oOy4JaromuXcs B BBIMOJIHEHUH MPOEKTHBIX M Y4eOHO-HCCIEeN0BATEIbCKUX PalOT,
TEMaTWKa KOTOPBIX OMNpENeNseTcs yuuTelIeM Ha OCHOBE  HMEIOIIMXCSA
MaTEPHUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOJAHBIX YCIOBUH.



COJEPXAHME OBYYEHUA
10 KITACC

CognepxxaHue TporpaMMbl, BBIACIECHHOE KYPCU80M, HE BXOJIUT B IMPOBEPKY
rocyaapcTBeHHou utoroBoit arrectanuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHnHasi OMOJIOTHS — KOMITJIEKCHasi Hayka. KpaTkas ucropusi pa3BUTHS
Owosornu.  buonmornueckue  HaykMm W H3ydyaeMble ~HMH  IPOOJIEMBI.
dyHAaMEHTaIbHbIC, NPUKIAIHBIE M TIOMCKOBBIE HAy4YHBIE HCCJICAOBAaHUS B
OMOJIOTHH.

3HavyeHue Ouojgoruu B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. Ilpodeccun, cBszaHHble ¢ Ouonoruel. 3HavYeHHE OWOJIOTHU B
MPAKTUYECKON JIEATEIbHOCTH YEJOBEKAa: MEAUIMHE, CEJIbCKOM XO3SIUCTBE,
MPOMBIIIIEHHOCTH, OXpaHe MPUPOIbI.

JleMoHCTpanuu

[Toptpetsi: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. JlapBus,
VY. I'apgeut, I'. Mennens, B. U. Bepnanckuii, W. I1. 11aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmumel u cxembl: «CBsi3b OWONOTMU C JPYTMMH Haykamuy», «Cucrema
OMOJIOTMYECKUX HAYKY.

Tema 2. 7)KuBble cuCTEMBbI U UX H3Y4YeHHE

KuBble cHCTEeMBI Kak MpeaMeT u3ydeHuss Ouosioruu. CBOWCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, AUCKPETHOCTh M IEJIOCTHOCTb,
CJIOXXHOCTh M YIOPSAJIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3AIIU,
CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTb, K3BMEHYNBOCTh, POCT U Pa3BUTHE.

YpoBHM oOpraHu3aldd SKUBBIX CHCTEM: MOJEKYJIAPHBIM, KIETOUYHBIH,
TKaHEBBIM, OpraHU3MEHHBIN, MOMYJIALIMOHHO-BUI0BOM, SKOCHCTEMHbIN
(buoreonenoTuyeckuii), OmocdepHsiii. IIporecchl, TPOUCXOAANINE B IKUBBIX
cucreMax. OCHOBHBbIC MpHU3HAKU KUBOTO. JKu3HL Kak (opMa CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaroiiue >kKMBble CUCTEMBbI Ha Pa3HBIX YPOBHSIX OpraHU3aIUu.

N3yuenne xuBbIX cucTteM. MeToasl Ouonorndeckord Hayku. HaOmronmenwe,
U3MEpPEHHE, IKCIIEPUMEHT, CUCTEMATH3aIus, MeTaaHanu3. [loHsaTre o 3aBUCUMON U
He3aBUCUMOW mniepeMeHHOM. IlmanupoBanue oskcnepumenta. IlocraHoBka u
npoBepka runote3. Hynesas rumoresza. [loHsiTie BBIOOPKU U €€ TOCTOBEPHOCTH.
Pa36poc B Ouonornueckux naHHbBIX. OIEHKAa JOCTOBEPHOCTH TMOJTYyYCHHBIX
pe3yabTaToB. [IpUUMHBI UCKaXEHHWS PE3yJbTaTOB JKcrepumeHTta. lloHsiTue
CTAaTUCTUYECKOI'O TECTA.

JdeMoHCTpamuun



Tabmuuper u cxembl: «OCHOBHBIE TpPHU3HAKU KHU3HWY», «buomornueckue
cucteMbl», «CBOWCTBAa KUBOW MaTepun», «YPOBHU OpraHU3aluu KUBOU
npupoae», «CTpoeHue >KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHUCTEMBI
OpraHoOB YeJIOBEYECKOro opraHuszma», «buoreonenos», «buochepa», «Metossl
U3YYEHUS JKUBOU IPUPOIBI».

O6opynoBanue:  jmabopaTopHOoe  OOOpyAOBaHHE i MPOBEACHHS
HaOJII0ICHUI, U3MEPEHH, SKCTIEPUMEHTOB.

IIpakTuueckass padora «lcnonp30oBaHHE pa3IMYHBIX METONOB IIPH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJiorusi KJIeTKku

Knerka — cTpykTypHO-QYHKIMOHaNbHAS eAUHUIA KuBOro. Hcropus
oTkpeITHs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE TMOJIO)KEHUSI COBPEMEHHOW KJIETOUYHOU
TEOPUHU.

MeTtonbl  MOJIEKYJSIPHOW W KIETOYHOW  OMOJIOTMH:  MHKPOCKOIMS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUEHBIX aTOMOB, auddepeHInanTbHoe
HeHTpuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNEeKTpoHHas MUKpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JleMoHCTpanuu

IToptpetsl: P. I'yk, A. JleBenryk, T. llIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabnuuel u cxembl: «CBETOBOM MHKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOI»,
«HcTopust pa3BUTHS METOJA0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIpEnapaThl PacTUTEIbHbIX,
KUBOTHBIX U OaKTEpUATbHBIX KIIETOK.

IlpakTuueckass padora «l3ydyeHue MeTOJOB KIETOYHOW OHOJIOTUH
(xpomatorpadus, amextpodope3, auddepeHuaIbLHOe EHTPUPYTHPOBAHUE,
[TLP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKH

XHAMHUYECKUNA COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMHKPOIJIEMEHTHI.
Boga m e€ posb Kak pacTBOpPHUTENS, pEareHTa, yd4acTHE B CTPYKTYPUPOBaHUU
KJIETKH, TEIUIOperynainuu. MuHepadbHbIe BellecTBa KIETKH, UX OHOJOTrHYecKas
poJib. PoJib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuueckue BeHIeCTBa KIETKU. buosiormdyeckue mnojaumMepsl. benku.
AMUHOKUCTOTHBINA cocTaB OenkoB. CTpyKTyphl OenkoBoi Mosekysnbl. [lepBuunas
CTpyKTypa Oeika, TenTuaHas CBsA3b. BTopuyHas, TpeTUYHas, YETBEPTHUHAS
cTpyktypbl. Jlenatypauus. CsoiictBa OenkoB. Kraccudukamuss — OGeiakos.
buonornueckue GpyHkiun 6enkoB. Ilpuonsi.



VYrneBoasl. MoHOCaxapuabl, 1Ucaxapubl, OJIMTOCAXapUabl U MOJIUCAXAPUIBI.
O6mmit t1IaH cTpoeHus W (UBMKO-XUMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonoruyeckue GyHKIMHN YTII€BOIOB.

Jlunuaer. M'aapodunbpHO-THApOGOOHBIE CBOMcTBa. Kitaccubukaiys TUnuaoB.
Tpurmuuepunsl, QocPomunuasl, BOCKU, cTepounnl. buonornyeckue GyHKIMH
munuaoB. O01me cBoicTBa OMOIOTMYECKHX MEMOpaH — TeKy4eCcTh, CTIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJIYITIPOHULIAEMOCTb.

Hykneunossie kucnotel. JJHK m PHK. CTpoeHue HYKJIEMHOBBIX KHCJOT.
Hyxneotuasl. Ilpunmun kommuiementapHoctu. [IpaBmino Yapradda. Ctpykrypa
JIHK — nBoiinas crimpans. Mectonaxoxaenue u ouonorunueckue pynknuu JTHK.
Buaer PHK. ®ynkiuu PHK B knetke.

Ctpoenne mosekynsl AT®. Makpospruueckue cBsizu B moisiekyine ATO.
buonoruyeckue ¢pynkuuun AT®. BoccTaHOBIEHHbIE IEPEHOCUUKH, UX (DYHKITUU B
knetke. Jpyeue nykneosuompugpocpamer (HTD). CexBenupoanue JIHK.
Memoovl cenomuxu, mpancKpunmomuxu, npomeoMuKu.

CtpykTypHas Ouoisiorusi: OMOXUMHUYECKHE U OMO(HU3NYECKHe UCCIIeT0BAHUS
cocTaBa UM TPOCTPAHCTBEHHOW CTPYKTYphl Ouomoisiekyn. Mooderuposanue
CmMpyKmypol U QYHKYuLl 6UOMONEKYN U UX KOMNIeKcos. Komnvromepnolii ouzaiin u
opeanuyecKull CuHme3s OUOMOJIEKYL U UX HeNPUPOOHBIX AHAIO208.

JleMoHCTpanuu

[Toptpetsr: JI. [lomunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinus,
®. Conrep, C. IIpy3unep.

Huarpammel:  «Pacnpenenenue XMMHUYECKHX JJEMEHTOB B  HEKHUBOMU
npupoae», «PacnpeneneHne XUuMUYECKUX SJIEMEHTOB B KUBOW MIPUPOJIEN.

Tabmuuer u cxemsbl: «llepmoanueckas TabiauIla XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemiecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl OeNKoBOM MoOJeKylbl», «CTpoeHHe MOJEKY
yrieBooB», «CTpoeHune MoJieKysl JunuaoBy, «HyKIeMHOBBIE KHCIOTBI»,
«Ctpoenune Mosekysibl ATDy».

O6opynoBaHue: XuMu4eckas 1mocyia 1 000py10BaHue.

JlabopaTtopHas padora «O6HapyxeHHEe OEIKOB C TOMOIIBI0 KaUeCTBEHHBIX
peaKIum».

JlabopaTtopnas  pabdora  «lccrnenoBaHue — HYKJIIEMHOBBIX — KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoeHne U PyHKIIUN KIETKH

Tunel KJIETOK: »JyKapuoTuueckas W Tnpokapuotudeckas. CTpyKTypHO-
GbyHKIHOHANTBHBIE 00pa30BaAHUS KIETKH.



Ctpoenue npokapuoTHueckoi kietku. Kietounas crenka 6akTepuil u apxeil.
Oco0eHHOCTH CTpPOEHUsI TeTepoTpPOHON U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U pojib MPOKAPUOT B OMOLIEHO3aX.

Crpoenue u G yHKIIMOHUPOBaHUE AYKapUOTUYECKON KJIETKHU.
[lnazmaruyeckas wmemOpana (ruiazmanemma).  CTpykTypa —IUIa3MaTUYeCcKOM
MeMOpanbl. TpaHCIIOPT BEHIECTB Uepe3 IUIa3MaTHYECKYI0 MEeMOpaHy: MacCUBHBIM
(muddy3us, obnery€énHas auddys3us), akTUBHBIA (IIEPBUYHBIA W BTOPUYHBIN
akTUBHBIN TpaHcmopT). Ilomymponurniaemocts meMOpanbl. PabGorta Hatpuii-
KaJUEeBOTO Hacoca. DHIOIMTO3: MUHOLUUTO3, (aromuTos. Jk3ouuto3. Kietounas
crenka. CTpykTypa v QyHKIMH KIETOYHOM CTEHKH pacTeHU, rpuOoB.

Huronna3zma. [uro3zons. Lutockenet. JIBuxxenne nuromiazMbl. OpraHousl
kiIeTkd. OaHoMeMOpaHHbIE OpPraHOMIBI KIETKH: DHJOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onbIku, TU30COMBI, UX CTpoeHue W (yHKIHH. B3aumocBss3b
OJTHOMEMOpaHHBIX OPraHouA0B KieTKh. CTpoeHHe TpaHyIsIpPHOrO0 PETHKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX ~ MeMOpaH. [manmkwii  (arpaHyJspHBIA)  SHAOILIA3MaTHYECKUN
petukynym. CexkperopHass GpyHKums amnmapara ['onbmku. Moougurkayus denxkos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. TpaHcnopt
BEILECTB B KJIeTKe. Bakyosn pacTutenbHbIX KieToK. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKU:  MUTOXOHJPUH,  IJIACTUIBI.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouoeenes (K.C. Mepeockosckui,
JI. Mapeynuc). Ctpoenrie u (GyHKIIMH MUTOXOHIApHN H Tactui. llepBuunsle,
BTOPUYHBIE W  CJIOXKHBIE  IJIACTUABI  (DOTOCHUHTE3UPYIOIIHUX  IYKApHOT.
XJI0pOIIacThl, XpOMOILIACTHI, IEUKOIIACTHI BHICIIUX PACTEHUN.

HememOpannbie opranouasl kietku CTpoeHue u (QYyHKIMKM HeMeMOpaHHBIX
OpraHOHUI0B KJIETKH. Pubocomsl. IIpomesicymounvie Gunamenmoi.
MuxkpodunameHTel. AkmuHosvle Muxkpoguiamenmol. MBIIIEUHbIE  KJIETKH.
AxmuHnogvle KOMNOHEeHMbl HeMbluleuHblX Kilemok. MukpoTpybouku. KieTodHsrit
neHtp. CTpoeHue © JABWKEHHE KIYTUKOB M pecHUYEeK. MUKpOTpyOOUuKH
muTorasMel.  Llentpuons. benku, accoyuuposanHvle ¢ Muxpoguiamenmamu u
muxpompyodouxamu. Momopnvle b6enxu.

SAnpo. O6onouka siapa, XpOMaTHUH, KapHOILJIa3Ma, SAPBIINIKH, UX CTPOCHHUE U
byakuuu. SnepHsiii O0enkoBbI MaTtpukc. [IpocTpaHCTBEHHOE pPacHOIOKEHHE
XpOMOCOM B UHTep(a3zHOM sifpe. IyxpomamuH u 2emepoxpomamut. benxu
XpOMaTHHA — THUCTOHBI. J[unamuxa s0epHoli o06onouku 6 mumose. AHoephbiil
mpancnopm.

Kiierounsie BkiatoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JleMoHCTpamuu



ITopTpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupel u cxembl: «CTpoeHHE SYKapUOTHUECKOM KIeTkn», «CtpoeHue
KUBOTHOU  KiIeTku», «CTpoeHHe  pacTUTeIbHOM  KIeTKW», «CTpoeHue
MUTOXOHAPUNY, «Sapoy, «CTpoeHHe MPOKAPUOTHUECKON KIIETKI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIpEnapaThl PacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaThl 0aKTepruaIbHbIX KIETOK.

JlabopaTtopnas pabdora «M3ydyeHue CTpoeHHMsSI KIETOK pazIUYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «/3ydenue CBOMCTB KIETOYHON MEMOpaHbI.

JlabopaTtopnas paGora «lccnenoBanue IMa3Moin3a U JIeTJIa3MOJU3a B
PACTUTENIbHBIX KIETKAX.

IIpakTnueckas  padora  «l3ydyeHue  JBIKEHHS  IUTOIJIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BellecTB M MPeBPAlllecHUE JHEPTUH B KJIeTKe

AccuMUIISAIMA U TUCCUMIIIALIMS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oomMeHa
BEIIECTB: aBTOTPOHBIM U TreTepoTpodHBIA. YyacTue KHUCIOpoJa B OOMEHHBIX
nporeccax. JHepreTuyeckoe obecrnieueHue kietku: mpespamenue ATD B
oOMeHHBIX Tiporeccax. DepMEHTAaTHUBHBIN XapaKTep peakuid KJIETOYHOTO
meTabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHHU3M JICHCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPTraHWYECKUX KaTaIU3aTOpOB. benku-
aKTUBATOPHl M OEIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HDEepMEHTATHBHBIX
peakuuii OT pa3InyHbIX (PAKTOPOB.

[lepBuYHBI CHHTE3 OpPraHUYECKUX BeHIeCTB B KieTke. DOTOCHHTES.
Anokcueennvlli u okcueeHuwvli pomocunme3 y oaxmepuii. Ceemocobuparowue
nUeMeHmbl U NUSMEeHmMbl PeakyuoHHo2o yenmpa. Poib XJ0poruiacToB B Mpolecce
dbotocunTe3a. CreroBast u TeMHOBas ¢asbl. Pomoovixarnue, Cs., Cy. u CAM-munol
Gpomocunmesa. IlpoayKTUBHOCTh (QoTOCHMHTE3a. BrusiHue pasnuyHbiX (akToOpoB
Ha CKOpOCTh hoTocHHTE3a. 3HaueHUe HOTOCUHTE3A.

XEeMOCHHTE3. Pa3znoobpasue OpPraHU3MOB-XEMOCHUHTETHKOB:
HUTpUuUIUpYyIOmKe OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOJIHBIC
OakTepun. 3HaUCHHE XEMOCHUHTE3A.

Ana’poOHbie opranu3Mbl. Buabsl Opoxkenus. [IpoaykTel OposkeHHS W HX
UCIIOJIb30BaHUE YEJOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENIHN OOJIE3HEH.

AnpobHBIE OpraHU3MBlI. Orarsl HHEPTreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbIH 3TaM. [ THKOIN3 — OECKUCTOPOAHOE PACIICTNIEHUE TITFOKO3bI.

buonoruyeckoe okucieHue, WK KIETOUYHOE AbixaHue. Poiab MUTOXOHIpHil B
nporeccax Ouonorudyeckoro okucienus. Luknuyeckue peakuuu. OKUCIUTETBHOE
dbochopunupoBanue. Ouepeus membpanunoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonnoti ATD-cunmaszwi. llpeumyiiecTBa a’poOHOr0 MYyTH
oOMeHa BellecTB nepea aHadpoOHbIM. DP(HEeKTUBHOCTh SHEPreTHUECKOro oOMeHa.

JdeMoHCTpamuun

IToptpetsr: k. IIpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuuel u cxembl: «POTOCUHTE3Y, «IHEPreTHUECKUil oOMen», «brocunres
6enka», «CtpoeHue pepMeHTa», «XeMOCUHTE3.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYAOBAaHHE ISl MPUTOTOBJICHHUS
NOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaTOB.

JlaGopaTtopuass pabora «l3ydeHue  KaTaIUTUUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMeEpe aMIIIa3bl UK KaTalasbl).

JlabopaTtopnas pabGora «/3ydyeHue (HEepMEHTATUBHOTO pacIICIICHUS
NEPOKCU/IAa BOJOPO/A B PACTUTENBHBIX U KUBOTHBIX KIETKAX).

JladbopaTopHasi padora «CpaBHeHue TporieccoB  (OTOCHMHTE3a M|
XEMOCHUHTE3a.

JlabopaTtopHas padora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U TBIXaHUSD.

Tema 7. HacinencrBeHHass uH(popManus M peajn3anus e€ B KJIeTKe

Peakuyn MarpuyHoro cunres3a. [IpyHINI KOMIUIEMEHTAPHOCTH B PEAKLMIX
MaTpU4YHOTO cuHTe3a. Peanuzanus HaciencTBeHHoW uHpopmanuu. ['eHeTHueckuit
KOZI, €ro cBoucTBa. TpaHckpunuuss — MaTpuudblii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJIIENbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunwvix PHK 6 sykapuomuueckou xiemke. Hexooupyrowue PHK.

Tpancsiius u e€ sranbl. Yuactue TpancnoptHsix PHK B 6nocunTese Genka.
VYcnoBust OuocuutTeza Oenka. KogupoBanwe amuHOKHCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

CogpemenHvle npedcmagienuss o cmpoeruu 2enog. OpraHuzanus reHoma y
OPOKapUOT U 3YKApHOT. Perynsdnus akTUBHOCTH T€HOB Yy NpOKapwoT. I'mmoresa
onepona (®. XKako6, XK. MaHo). Moaekynsipuvle mexanuzmvl SKCNPeccuu 2eHO8
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsi cenog. Perynsius oOMEHHBIX
npoleccoB B KiieTke. KileTouHblil roMeocTas.

Bupycsl — HekiieTouHbie GOpMBI )KU3HU U 00JIMraTHbie apa3uThl. CTpoeHue
IPOCTHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuznerHblll YUK
JIHK-cooepocawyux  eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpauckpunyus, peeepmasa, UHmezpasa.

BupycHpie 3a0oeBanus denoBeKa, XKMBOTHBIX, pactenuid. CIINI, COVID-
19, conmanbHbie ¥ MEAUITMHCKHE MTPOOIIEMBI.

buoungopmamura: unmeepayus u ananuz ooavwux maccusos («bigdatay)
CMPYKMYPHBIX Ouonocuyeckux oanHvlx. Hanomexnonozuu 6 ouonoeuu u meouyume.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocobvl 00CmasKu 1eKapcma.



JdeMoHCTpamuun

[Toptpetsr: H. K. Konbuos, 1. Y. IBanOBCKHIA.

Tabmumpl u cxembl: «buocunTte3 Oenkay, «I eHeTHUeCKUN KOI», «BHUpychI»,
«bakrepuodarmn.

IIpakTuueckas padora «Co3naHne MOJIENIA BUPYCay.

Tema 8. ’KusHeHHbIN HUKJI KJICTKH

Knerounsrii muki, ero mnepuoabl M peryisuus. Wutepdaza u  MuTos.
Oco0eHHOCTH TIpolieccoB, MpoTekammux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHTeTHYeCKW  (MOCTMHUTOTHYECKHH), CHHTETHYCCKUM U
MOCTCUHTETUYECKHUM (TPEMUTOTHUECKHU ) epUOAbl UHTEP(A3bI.

Matpuunbiii cunte3 JHK — permmkanus. Ilpunmunsr permmmkamuu JIHK:
KOMIUIEMEHTApHOCTh,  IMOJYKOHCEPBAaTUBHBIM  CHUHTE3, AHTUIIAPAIIIEIbHOCTD.
Mexanusm perukanuu JJTHK. Xpomocombl. CTpoenue xpomocoM. Ternomepsl u
TeaoMepaza. XPOMOCOMHBIH HaOOp KIETKM — KapuoTUll. JIUTJIOWAHBIA W
rariouaHbeld  HaboOpsl  XpoMocoM. ['omonoruunbie xpomocoMbl. [lonoBbie
XpPOMOCOMBI.

Henenue xnetkn — wmuto3. CraguM MWTO3a W TPOUCXOASIIME B HUX
npoueccel. Tunsl muTo3a. KapuoknHes m nutokuHe3. buonornueckoe 3Ha4YeHHUE
MUTO3a.

Perynsuus mMuToTHYECKOro IUKIA KieTku. [IporpamMmmupyemast KieToyHas
rubesnp — arnomnTo3.

Krnerounoe sapo, XpoMocombl, (DyHKIMOHaNbHAs TeHOMUKA. Mexanusmul
npoaugepayuu, ougpepenyuposku, cmaperus u eudenu xiemox. «llugposas
K1emKay» — buourH@opmamuyeckue mooeau GyHKYUOHUPOBAHUSL KILeMKU.

JdeMoHCTpamuu

Tabmuupel u cxembl: «KU3HEHHBIH LUK KIETKW», «Muto3», «CtpoeHue
xpomocom», «Permkanus JHK».

O6opyoBaHue: CBETOBOM MUKPOCKOI, MUKpOIIpenapaThl: «MUTO3 B KIETKax
KOpEIIKa JTyKay.

JlabopaTtopnass  pabdora  «/3ydyeHMe  XpoOMOCOM  Ha  TOTOBBIX
MUKpOIIpEnapaTaxy.

JlabopaTtopHas padora «HaGmonenre MuTo3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax)y.

Tema 9. CTpoeHne u pyHKIIUM OPTraHU3MOB

buonornueckoe pa3zHooOpaszue OpraHu3MOB. OnHOKIETOYHbIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTpPOEHUS U JKU3HEACSTENBHOCTH  OJHOKIIETOUYHBIX
opranu3MoB. bakTepuu, apxeu, OJHOKIETOYHbIE TpHUObI, OJHOKIETOYHBIC
BOJOPOCIH, ApyTHe NpOoTUCTHI. KoJIOHManbHbIE OpraHU3MBbl.



B3anMocBs3p 4YacTeil MHOTOKIETOYHOTO OpraHu3Ma. T[KaHW, OpraHbl M
cucteMbl opranoB. OpraHusM Kak eInHoe nenoe. ['omeocras.

Txkanu pacteHuit. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTeibHas,
MOKPOBHAsI, TMPOBOJAIIASA, OCHOBHAas, MexaHH4eckas. OCOOEHHOCTH CTpOEHWUS,
(GyHKUMN U pacoNIOKEeHUs TKaHEH B opraHax pacTeHUH.

TkaHM XKMBOTHBIX M 4ellOBeKa. THIbI KUBOTHBIX TKaHEW: ANUTEIUAIbHAs,
COEIMHUTENIbHAS, MbIlIeYHasi, HepBHasg. OCOOEHHOCTH CTpOEHUs, (QYHKIUN WU
PacIONOKEHHs TKaHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHble M T'€HEpaTUBHbIE OpraHbl pacTeHui. Opransl H
CHUCTEMBI OPTraHOB KUBOTHBIX U YenoBeka. DyHKIMM OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranusmoB. Kapkac pacrenmii. CKeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOUHBIX XUBOTHbIX. HapyxHbIlI W BHyTpeHHUU ckener. CTpoeHue u
THUIIBI COEUHEHUS KOCTEN.

JIBUKeHHe  OpraHuW3MoOB.  [I[BH)KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUIHOE, JKTYTUKOBOE, pPecHUYHOE. J[BM)KeHHE MHOTOKJIETOYHBIX PACTEHHI:
TPONU3Mbl M HACTUM. JIBMKEHHE MHOIOKJIETOYHBIX JKUBOTHBIX M YEJIOBEKA:
MblileyHasi cucteMa. Pediiekc. CkeneTHbie MBI U UX padoTa.

[luranne opranusmoB. IlormomieHue BOIBI, YIJIEKHCIOrO rasa H
MUHEpaJbHBIX BEUIECTB pacTeHUsIMH. lIuTaHune >KMBOTHBIX. BHyTpHmosocTHOE U
BHYTPUKJIIETOYHOE NuIIeBapeHue. [IuTaHne MO3BOHOYHBIX >KUBOTHBIX. OTHEIbl
NUIIEBApUTENbHOTO TpakTa. IlumeBapurenvHble xene3bl. llunieBapurenbHas
CUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHuit. Jlpixanue >xuBoTHBIX. [luddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe nbixanue. /[prxarenbHasi HOBEPXHOCTb.
XKabeprnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKUX [O3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucTeMa uYeloBeKa. MeXaHW3M BEHTWISILUUM JETKUX Yy MNOTHI U
MIIeKonHUTarouX. Perynsamuus npixanus. JprxarenbHble 00BEMBI.

TpancnopT BemIECTB Y OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUHU.
Tpancnopt BemecTB y XKUBOTHbIX. KpoBeHocHas cucremMa W €€ OpraHsbl.
KpoBeHocHass cucrteMa TMO3BOHOYHBIX JKMBOTHBIX U 4esoBeka. Cepale,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyru kpoBooOpaiieHus. IBOJIOLHUOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBbI MTO3BOHOYHBIX JKMBOTHBIX. PaboTta
cepala u €€ perysinus.

Brigenenne y opranusmoB. Beigenenue y pacteHuil. Beigenenue y
KUBOTHBIX. CokpaTuTenbHble Bakyosun. Opranbel BbleneHus. @OuibTparus,
CeKpenusi 1 00paTHOE BCACHIBAHWE KaK MEXaHU3Mbl pabOThl OPraHOB BBIJEICHUS.
CBs13b MOJIOCTH TENAa C KPOBEHOCHOM M BBIACIMTENIBHON cucTeMamu. Beiaenenue y



MO3BOHOYHBIX JKMBOTHBIX U yenoBeka. [louku. Ctpoenue m (QyHKIHOHUPOBAHUE
Hedpona. OOpa3zoBaHHE MOYH Y YETIOBEKA.

3amMra y OpraHu3MoOB. 3aliuTa y OJHOKIETOYHBIX Opranu3MoB. CHopsl
OakTepuii M WUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOUYHBIX pacCTEHUH.
Kytukyna. CpeacrtBa nacCUBHOM M XMMUUYECKOW 3alIUThl. DUTOHITUIBI.

3amMTa y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3amura opranu3ma ot Oonesneld. IMMmyHHas cuctema 4yenoBeka. KieTouHsld u
TyMOpaJdbHbIH WMMYHUTET. BpOXIEHHBIM M NPUOOPETEHHBIM crerudUIecKuii
UMMYHUTET. Teopus KiIoHalIbHO-celekTuBHOro uMmmyHurteta (II. Dpmux, ©. M.
bepuer, C. Tonerasa). BocaniurenbHble OTBETHI OpraHU3MOB. Posib BpOXKAEHHOTO
UMMYHHUTETA B PAa3BUTUU CUCTEMHBIX 3a00J1€BaHUH.

PazgpaxxumocTs UM peryisiiuss |y  OpraHu3moB. PaznpaxuMocTs y
OHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpakumMocTe ©  perymanus y
pacteHuii. PocToBbie BeliecTBa U UX 3HAYEHUE.

HepBuasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEeJbl. DBOIIOLMOHHOE YCI0)KHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHeNbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedrnexc u
pednexropHas nyra. besycioBHble 1 yCI0BHBIE pedIEKCHI.

['ymopanpHas peryisiuus W 3HAOKPUHHAs CUCTEMA JKMBOTHBIX M YEJIOBEKA.
JKenespl HHIOKPUHHOM CHUCTEMBI M WX TOPMOHBI. J[eliCTBME TOPMOHOB.
B3aumocBs3p HEpBHOW U DHIOKPUHHOM cucteM. [umnoramamo-runodusapHas
cucTema.

JdeMoHCTpamuu

[Toptper: U. I1. I1aBinos.

Tabmuupel u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUYHBIE
Bogopociny, «bakrepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PAaCTEHUI,
«CucteMbl  OpPraHOB TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBbie cuctembl», «CTpoeHUE CTEOIIsD,
«CTpoeHHE JIMCTOBOM IUTACTHHKM», «TKaHM MKUBOTHBIX», «CKEIEeT 4YelIOBEeKay,
«IInmeBapurenvHass cucremMa», «KpoBeHocHass cucremay», «JlpixarenbHas
cucreMa», «HepBHas  cucrema», «Koxa», «MplleyHas  cucrteMay,
«BpigenutenbHas cucteMa», «IOHAOKPUHHAs cHcTeMa», «CTpOEHHE MBIIIIbDY,
«Mmmynurer»,  «KumeyHononoctHele», «(CxeMa  NHUTaHUS  PACTEHUI,
«KpoBEeHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpPO€HHE THUIPBDY,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue H0XKIeBOoro uepssi», «HepBHas
cuctema poio», «HepBHas cucrema sarymku», «HepBHas — cuctema
npecMbikaronuxcsi»,  «HepBHas  cucrema  nTuny, «HepBHas — cuctema
MIIEKOTIUTAIONINX», «HepBHas cuctema uenoBekay, «Pediexcy.



O6opyoBaHue: CBETOBOM MHUKPOCKON, MHKpOIpenapaThl OJHOKIETOUYHBIX
OpraHMW3MOB, MUKPOIIPENApaThl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJIEKIIMU
HACEKOMBIX, MTJIOKOXKHX, >KMBBIE AK3EMIULSIPbl KOMHATHBIX pPAacTE€HUi, repOapuu
pacTeHHl pa3HbBIX OTHAEJIOB, BIAXHbIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJJIEKIIMM OECIO3BOHOUYHBIX JKMBOTHBIX, CKEJET 4YeJOBeKa,
o0opyAOBaHUE I JEMOHCTPAIIMK MOYBEHHOTO U BO3YIIHOTO MMUTAHUS PACTCHUH,
pacIierieHus Kpaxmaia u OeJIKOB Mol IecTBUEM (pEepMEHTOB, 00OpYIOBaHHE IS
JEMOHCTpAIMU OIBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHHU3Ma
IbIXaTEJIbHbBIX IBUKEHUN, MOJIENN TOJIOBHOTO MO3Ta Pa3juYHbIX KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEil paCTEHHII».

JlaGopaTopHasi pabora «/3ydeHue TKaHEe KUBOTHBIX).

JlabopaTopHasi padora «/3yuyeHne opraHoB IBETKOBOI'O PACTCHUS».

Tema 10. PazmHokeHre 1 pa3BuUTHE OPraHU3MOB

@dopMbI pa3MHOXKEHHUsI OpraHU3MOB: Oecrosoe (BKJIOYas BEreTaTUBHOE) U
nojioBoe. Buasl  Oecronoro  pa3MHOXEHUs:  TMOYKOBAaHUE,  CIOPYJISIHS,
dbparmeHTanys, KIOHUPOBAHHUE.

[TonoBoe pa3zmHokeHue. [lonoBbie KneTku, wiaum rametsl. Meiio3. Craauun
Mmeno3a. [loBegenne xpomocom B Meno3e. Kpoccunrosep. buonornuecknii CMbICT
Melo3a M TO0JIOBOrO mpouecca. Melo3 M ero MecTo B KHU3HEHHOM LIHKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pasButue. ['amerorenes y kUBOTHBIX. [10JI0BBIE KENE3BI.
OO6pa3oBanue U pa3BUTHE MOJOBBIX KieTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogorBopeHne u SMOpPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CroOcOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTUsS — HAayKa
0 Pa3BUTHHU OPraHU3MOB. Mopgocenes — 00Ha u3 2nasuvix npooaem SMOPUOTIOSUL.
Konyenyus mopghocenos u moodenu mopghoceneza. Ctaauum >MOpHUOTeHE3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenmwe. Tumbl  apoOiieHus.
Jlemepmunupoeannoe u HedepmuHuposanmoe Opobaenue. bracmyna, munsi
onacmyn. OCOOEGHHOCTH JPOOJEHUS MIIEKONMUTAIONIUX. 3apObIIIEBbIE JIUCTKH
(racTpynsinus). 3akiaJKa OpraHOB U TKaHEW M3 3apObIIIEBIX JUCTKOB. B3aumHuoe
BIMSHUE YacTel pa3BUBAIOIIEroCs 3apojbliia (dMOpHOHAIbHAS HWHIYKIIWA).
3aknagka TIUIaHAa CTPOEHHUS JKMBOTHOTO Kak pPE3ylbTaT HEpapXHUECKUX
B3aMMOJICUCTBUI TE€HOB. BiusHue Ha 5>MOpHOHAIBHOE pa3BUTHE Pa3TUYHBIX
(bhaKTOpOB OKpYKAIOIIEH CpeIbl.

Poct u pasButue XuBOTHBIX. [locTamMOpuoHanbHBI Tepuona. IlpsMoe wu
HenpsiMmoe pas3BuTHe. PaszButue ¢ wMeramopdo3oM 'y O€ClO3BOHOYHBIX H
NO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOEe 3HAYE€HHE MPSMOr0 W HENPSIMOIo



pa3BUTHUA, UX PACIpPOCTpPaHEHUE B Mpupoie. Tumbl pocta >XKUBOTHBIX. DakTopsl
PETYIISIIIUU POCTA )KMUBOTHBIX U 4yesoBeka. CTaauu mocTaMOpHOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeka. [lepuoasl oHTOreHe3a uyenoBeka. CTapeHune U CMepTh Kak
OMOJIOTUYECKHE MTPOIIECCHI.

Pa3smHoxkenue u paszButue pacteHuil. ['amerodur m crnopodut. Meiio3 B
KU3HEHHOM 1MKiIe pacteHuit. OOpas3oBaHue crop B Ipoiecce Meno3a.
I'amerorene3 y pacteHuil. OIUIOAOTBOPEHHE U  PA3BUTHE PACTUTENbHBIX
opranu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Y LBETKOBBIX pacTeHuil. O6pa3oBaHue U
pa3BUTHE CEMEHMU.

MexaHu3MBbl pETYISIIUNA OHTOT€HE3a Y PACTEHUN U JKUBOTHBIX.

JdeMoHCTpanuu

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

Tabmuuer u cxembl: «BereratuBHoe paszMHoxkeHue», «Tumbl Oecmoioro
pa3MHOXEHUs», «Pa3MHOXKEHHE XJIaMHUIIOMOHAIbD, «Pa3MHOXKEHUE 3BIJIEHBI»,
«Pa3mHOxeHue rugpel», «Meito3», «Xpomocombl», «I['amerorenes», «CTpoeHue
AWIEKIETKH U crepMmaro3onga», «OCHOBHbIE CTaauu OHTOreHeszay, «lIpsmoe u
HEempsiMoe pas3BuTue», «Pa3BuThe MalcKoro xyka», «Pa3Butue capaHumy,
«Pa3zButne narymku», «J/{BoilHOE OIJIOJZOTBOPEHHE Y ILIBETKOBBIX pPACTEHUN,
«CTpoeHHE CeMsH OJHOJOIBHBIX U JIBYJOJBHBIX pacTeHUN», «KHU3HEHHBIA LUK
MOPCKOM  KamycTbl», <« Ku3HeHHbIW LHUKI MXa», <OKHW3HEHHBIM LUK
NAroOPOTHHUKAY, « KM3HEHHBIN [TUKIT COCHBI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenapaThl SHUIEKIETOK U
CIIEpMaTO30U10B, MOAENb « LUK pa3BUTHS JIATYIIKW.

JlabopaTopHnasi padora «/3yueHne CTpOEHHUs MOJIOBBIX KIETOK HA TOTOBBIX
MUKpOIIpEenapaTaxy.

IIpakTuueckass padora «BbIsIBIEHHE NPHU3HAKOB CXOJCTBA 3apOIBIIICH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB Pa3MHOXXEHHUS BBICIIUX
pacTeHU».

Tema 11. I'eHeTHnka — Hayka O HaCJEACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHM3MoOB

Hctopus cTaHOBIEHUS M pa3BUTHS TE€HETUKH Kak Hayku. PaGoter T
Menpnens, I'. ne ®@puza, T. Moprana. Poiab 0T€U4E€CTBEHHBIX YYEHBIX B PA3BUTHUU
renetuku. Pa6oter H. K. KoneiioBa, H. 1. BaBunora, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKHE MMOHATHS U CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HbI, AJIbTEPHATHBHBIE NPU3HAKWA, JOMUHAHTHBIA W PEUECCUBHBIN
NpU3HAK, TOMO3UTOTa, TETEPO3UT0TA, YNCTAsl JIMHUSL, TUOPHUIBI, TEHOTHUII, (PEHOTHTI.



OCHOBHBIE ~ METOAbl ~ TE€HETUKH: TUOPUAOJIOTHYECKUH,  IUTOJIOTHUECKHH,
MOJIEKYJISIPHO-T€HETHUECKHUU.

JdeMoHCTpamuun

[Toptpeter: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Komnsos, H. H.
Baswiios, A. H. benoszepckuii, I'. J[. Kapneuenko, 0. A. ®wmnuenko, H. B.
Tumodeer-PecoBckuii.

Tabnuiel u cxembl: «MeToAbl TeHETUKNY», «CXeMbl CKPEITMBAHUS.

JlabopaTtopnas paGora «/lpo3odpuna Kak OOBEKT TI'€HETHYECKUX
UCCIIEOBAHUI.

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBaHue. IlepBplli 3akoH MeHaenss — 3aKoH
eAMHO00pa3usi THOPUIOB MEPBOTO MoKoJaeHus. [IpaBuno qomuHUpoBaHusa. Bropoit
3aKOH MeHaenss — 3aKOH paculleIuieHus] NpU3HakoB. LluTonormyeckue OCHOBBI
MOHOTHOPUTHOTO CKpeluBanus. [ umores3a 4ucToTh ramer.

AHanusupyroniee ckpemuBanue. [I[pomexxyTouHblid XapakTep HacleJOBaHUS.
Paciuiemienrie npu3HaKoB MPU HEMOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpenuBanue. TpeTuil 3akoH MeHens — 3aK0OH HE3aBUCUMOTO
HAcJeJOBaHUsA  IPU3HAKOB. [uTomornyeckue  OCHOBBI  JAUTHOPHUIHOTO
CKpELIMBAHUS.

CuermnienHoe HacienoBanue rnpusHakoB. Paboter T. Moprana. CuermieHHoe
HACJEJOBAaHWE T'€HOB, HApyUIEHHWE CLEIUICHUS MEXAYy Ie€HaMH. XPOMOCOMHas
TEOPUS HACIEICTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIA MEXaHU3M OIPEAEIEHUs Mona. AyTOCOMBI U
MOJIOBBIE XpPOMOCOMBI. ['OMOTaMeTHBIII M reTeporaMeTHbIM Moi. ['eHernueckas
CTPYKTypa MOJOBbIX XpoMocoM. HacnenoBanue npu3HakoB, CLETUIEHHBIX C ITOJIOM.

I'enoTun kak nenocTHas cucrema. [lneiiorponus — MHOKECTBEHHOE JAEHCTBUE
reHa. MHOXECTBEHHBIM amienu3M. B3aumoaeicTBue HeaIeNbHBIX T'€HOB.
KommnniementaprocTs. Onuctas. [lonumepus.

I'eHeTHYECKHMIT KOHTPOJIb PA3BUTHS PACTEHUMN, XKUBOTHBIX M YEIOBEKa, a
Takke (PU3MOJIIOTMYECKUX TMPOIECCOB, TMOBEICHHUS M KOTHUTHUBHBIX ()YHKIIHMA.
['eneTnueckre MeXaHU3Mbl CUMOHMOTeHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpPOOHMOM». ['eHeTHdyeckue acnekThbl KOHTPOJS U
M3MEHEHHMsI HaCJIeICTBEHHON MH(GOPMAIINU B TTOKOJIEHUAX KJIETOK U OPraHU3MOB.

JdeMoHCTpamuun

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

Tabmumpl u cxemsl: «IlepBwiii 1 BTOpoit 3akoHbl Menaens», « Tpetuii 3akoH
MeHnnens», «AHanu3upymollee CKpelnBaHue», «HemnomHoe aoMUHUpOBaHUEY,
«CrernyieHHOe HaclieJoBaHWE TPU3HAKOB Yy Jpo3ouiibl», «[eHeTuka Tmoiay,



«Kapuotun denomeka», «Kapuotun apozoduib», «KapuoTtum OTHIBDY,
«MHOXECTBEHHBIN aJUIENIN3M», «B3auMo1eicTBUE TEHOBY.

O6opynoBanue: MoOJAeNb i JEMOHCTpPAllMd 3aKOHOB €IWHOO0Opa3us
ruOpuI0OB TEPBOrO TOKOJIGHHMS] W paclICIUICHUs MPU3HAKOB, MOJENb s
JEMOHCTpAllMd 3aKOHA HE3aBUCHMOTO HACIEIOBAaHUS MNPU3HAKOB, MOJENb s
JEMOHCTpAlMU CUEIJIEHHOTO HACJIENOBAaHMs IPU3HAKOB, CBETOBOM MMKPOCKOIL,
MuKpomnpemnapart: «Jpo3odumnay.

IIpakTnueckas padora «/3ydyeHue pe3ynbTaTOB  MOHOTHOPHUIHOTO
CKpEIINBAHUS Y IPO30(PUITBI».

IIpakTnueckas  padora  «M3yueHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEIIUBAHUS Y IPO30(PUITBI».

Tema 13. 3aK0HOMEpPHOCTH U3MEHUYNBOCTH

BzaumoneiictBue reHotuna u cpeasl npu  (GopMuUpoBaHMM (DEHOTHUTIA.
N3meHunBOCTh NMpu3HaKoB. KauecTBEHHbIE U KOJWYECTBEHHBbIE MPU3HAKU. Buabl
M3MEHYMBOCTHU: HEHACJIEICTBEHHAs] U HACJIEICTBEHHAS.

MopaudukanuonHass U3MEHUYMBOCTb. Ponb cpeasl B (hopMupoBaHHUH
MoauUKaoOHHON M3MeHunBocTH. Hopma peakiuu npusHaka. BapuannoHHBIN
psan u BapuanuoHHas kpuBas (B. Horanncen). CpoiicTBa MOau(pUKAIIMOHHON
U3MEHYUBOCTH.

I'enoTHnMYeckass N3MEHYUBOCTh. CBOKCTBA T€HOTUITHMYECKON N3MEHUYUBOCTH.
Bubl reHOTHTTHYECKO M3MEHUYMBOCTH: KOMOWHATHUBHAS, MyTallMOHHASI.

KomOuHaTuBHAsT W3MEHYMBOCTh. Melo3 M TOJOBOM TMIPOIECC — OCHOBa
KOMOMHATUBHON M3MEHUYMBOCTU. POJIb KOMOMHATUBHOM U3MEHYUBOCTH B CO3aHUU
TreHEeTHYECKOro pa3HOOOpa3us B Mpejiesiax OJTHOTO BU/A.

MyTanuoHHass W3MEHYMBOCTh. BHIBI MyTanuil: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbBIE W  WHAYLUUMPOBAaHHbIE MyTaluuu. SaepHble U
qUTOIUIa3MaTH4ecKue MyTanuu. CoMaTHYecKHe W TMOJOBble MyTauuu. [IpuynHbI
BO3HMKHOBEHUSI MyTauui. MyTareHsl MW HX BIHSHUE Ha OPraHU3MBbl.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Tpoliecca. 3aKOH TOMOJIOTMYECKHX PSIIAOB B
HacneacTBeHHoW u3MmeHunBocTu (H.M. BaBunoB). BuesnepHas M3MEHYHMBOCTH U
HACJIEJCTBEHHOCTb.

Onucenemuxa U SNUSEHOMUKA, pOJb dNUSEHEeMUYeCKUX Gakmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMOB.

JdeMoHCTpamuun

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

Tabmuuet u  cxembl: «Bungbl  u3MenunBoctu», «MoaudukamoHHas
U3MEHYUBOCTH, «KomOunatuBHas U3MEHYUBOCTH, «Meito3»,
«OmnonorBopeHuney, «I'eneTnueckue 3a00JeBaHus YeIoBeKa», « Buabl myTammii.



O6opynoBaHue: >XKMBbIE U TepOapHbIe SK3EMIULIPhl KOMHATHBIX PacTeHHI,
pucyHku (poTorpadum) )KUBOTHBIX C PA3TUYHBIMU BUJIAMHU U3MEHYHBOCTH.

JlaGopaTopHasi padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(PUKAIMOHHON M3MEHYUBOCTH. llocTpoeHne BapHaIllMOHHOTO psga U
BAPUALIMOHHOW KPUBOWY.

I[pakTnueckas padora «Myrtamuu y Japo3oduibl  (Ha  TOTOBBIX
MUKPOIIpENapaTax).

Tema 14. I'eneTuka 4yesioBeKa

Kapuotun denoBeka. MexayHapoaHas HporpaMMa HUCCJIEAOBaHUsA T€HOMa
yenoBeka. MeTroabl  M3y4YeHUsT TEHETMKH  4YEJOBEKAa: IEHEaOTMYECKUU,
OJIM3HEIIOBbIH, UTOT€HETUUECKHUI, NOMYJISILIMOHHO-CTATUCTUYECKH,
MOJIEKYJISIPHO-T€HETHUECKHU. CoBpemeHHOE ONpeIeJICHHE Tr€HOTHUINA!
MOJIHOTEHOMHOE CEKBEHHPOBAHUE, F€HOTUIIMPOBAHHE, B TOM YHCIIE C MOMOIIBIO
[T11P-ananu3a. HacnencTBeHHbIe 3a00ieBaHus YesloBeka. | eHHbIE 1 XpPOMOCOMHBIC
O0one3HH 4YenoBeKa. boJIe3HM C HACIEICTBEHHOM MPeapaciioioKEHHOCTHIO.
3HaueHUE MEIMIIMHCKOW T'€HETUKH B MPEIOTBPALICHUH U JICYEHUU T'€HETHYECKUX
3a0oneBaHuil yenoBeka. Meauko-reHeTndeckoe KOHCYyJIbTupoBaHue. CTBOJIOBBIE
kJeTkd. [loHATHE «TE€HEeTUYECKOro rpy3a». JTUYECKHE ACIEKTHl MCCIEIOBAaHUN B
00JIaCTH peJaKTUPOBAHUSI TEHOMA M CTBOJIOBBIX KIIETOK.

['enetnueckre (akTopbl TOBBIINIEHHONW YYBCTBUTEJIBHOCTH 4YeJOBEKa K
bu3HYecCKOMY U XUMHUUYECKOMY 3arpsA3HEHUIO OKpYsKaromiei cpeabl. I'enernueckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTHUSIM.

JdeMoHCTpamuu

Tabmuuel u cxembl: «Kapuotun udenoBeka», «MeTOabl U3yUYEeHHs] T€HETUKH
yesioBekay, «I 'eHeTnyeckue 3a00JIeBaHUs YETIOBEKay.

IIpakTnyeckas padora «CocTaBlIeHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Cetekuusi OpraHu3sMoB

JlomecTuKamusi U CEJICKUUA. 3apOKICHHE CEIEKIMH M JIOMECTHUKALIMH.
Yuenne H. W. BaBunoBa o IleHTpax mNpPOUCXOXKICHHS U MHOTO00pa3us
KyJIbTYPHBIX pacTeHHil. Ponb cenekiuum B CO3IaHUM COPTOB PACTEHUN M MOPOJ
#uBOTHbIX. CopT, mOpoda, IUTaMM. 3aKOH TOMOJIOTUYECKHX PSIOB B
HacneacTBeHHOM wu3MeHunBocth H. WM. BaBuioBa, ero 3HadueHue s
CEJICKIIMOHHON PabOoTHI.

Metoasl ceneKIMoHHOW paboThl. McKyccTBEeHHBIH OTOOp: MacCOBBIM H
WUHIVBHU1YaJbHbIN. Oranbl  KOMOWHAIIMOHHOM  CEJEKIIHH. Hcnbrtanue
Npou3BOJUTENEH 1O MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OIEHKH
(dbeHoTHNa MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMoIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIIMOHHOM  paboThl.
PannanimoHHbI 1 XUMUYECKUN MyTareHe3 Kak UCTOYHUK MYTallUMil y KyJbTYPHBIX



dbopm opranusmoB. lcmonp3oBaHHE TE€HOMHOTO PEIAaKTUPOBAHUS M METOOB
pexomOuHaHTHRIX JIHK 115 momydeHus ucXoaHOTo MaTtepuaia s CeIeKINH.

[lomyuenue HOJIUTIOUIOB. BuyTtpusunosas ruOpuIu3aIms.
bnuskopoacTBeHHOE — CKpelnmMBaHWe, wWid  UHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, Win ayropuauHr. ['erepo3uc u ero npuuuHbl. lcnonp3oBanue
rerepo3uca B cenekiuu. Otnanénnas rubpuausanusa. [Ipeogonenue Oecruiomus
MEXBUIOBBIX THOPUAOB. JJOCTHIKEHHS CEJIEKIINN PACTEHUI U KUBOTHBIX. «3e1éHast
DesoNOYULY.

CoxpaHeHue U M3y4eHHE F'€HETHYECKHUX PECYPCOB KYJIbTYPHBIX PACTCHHU H
UX JHUKAX  pOIMYed 1 CO3aHUsl  HOBBIX COPTOB U THOPHUIOB
CEIbCKOXO3AMCTBEHHBIX  KYIbTYp. H3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yeax YIyUuleHUs Cyuecmsayioumux U co30aHus Ho8blX NOpoo, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHbLIX UCCLeO008aHU,
nepeodoswvix uoetl u nepcneKmueHblX MmexHoL02UlI.

JdeMoHCTpamuu

[Toptperer: H. 1. BaBumos, M. B. Muuypun, I'. [I. Kapneuenko, II. II.
Jlykwsinenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabnuuel 1 cxembl: «L{eHTpBI MPOUCXOKIECHUS U MHOTO00pa3usi KYJIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIAOB B HACIEACTBEHHOW H3MEHUHUBOCTHY,
«Metoapl cenexkuuny, «OtnanéuHas rudpuauzanus», «MyrtareHesy.

JlabopaTopHasi padora «3yueHrne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JOMAITHUX )KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHue METOIOB CEJICKIIUN PACTEHUI».

IIpakTuyeckas padora «IIpuBrBKa pacTeHU».

JKckypcusi «OCHOBHBIE METOABI M JOCTHIKEHHUSI CEJIEKUUMU pAacTeHUN Hu
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOMCTIBITATEbHBI YYaCTOK, B TEIJIMYHOE XO35SHUCTBO, B JAOOPATOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOT'O LICHTPA)».

Tema 16. buoTexHo0rus 1 CHHTETHYECKas1 OMOJI0THA

OOBEKTh, HCHOJIb3yeMble B OMOTEXHOJOTHH, — KIJIETOYHbIE W TKaHEBbIC
KyJIbTYpHI, MHUKPOOPTraHU3MBI, 170'¢ XapaKTEPUCTHUKA. TpagumonHas
OMOTEXHONOTHA:  XJIeOOMeUeHne, TMOMYyYEeHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BuHOAeNue. Mukpobuonornyeckuid cuHTe3. OOBEKTH MHUKPOOHOJIOTUYECKUX
texHonoruii. [IpousBoacTBO Oenka, aMUHOKUCIOT U BUTAMHUHOB.

Co3nanue TEXHOJOIMil U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IIEJIbIO MTOJYYEHHS] OPraHU3MOB H UX KOMIIOHEHTOB,
coJiep KallluX He BCTpeUaroluecs B Mpupoie OMOCUHTETUYECKHUE My TH.



Knerounass unxeHepusi. MeToapl KyJbTypbl KJIETOK U TKaHEW pacTCHUU U
k®uBOTHBIX. KpmobGanku. Comarnueckas TuUOpUAM3AIMSI HW  COMaTHUYECKHUU
sMOpuorene3. lcmonp3oBaHWe TalIOWAOB B CEJICKIMUM pacTeHuid. [lonyuenue
MOHOKIOHAIbHBIX anmumel. Mcnonvzoeanue MOHOKIOHAIbHBIX U NOJUKTIOHAIbHBIX
anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpyKIus
SMIEKJIETOK W KJIOHUPOBAHHUE >KMBOTHBIX. METO/ TpaHCIUIAHTALMU SIAEP KIIETOK.
Texnonocuu 0300pP06IeHUS, KYJIbMUBUPOBAHUS u MUKDOKIIOHANbHO20
DPABMHONCEHUSL CENbCKOXO3AUCMBEHHBIX KVIIbMYP.

XpoMocoMHasi W TeHHasi WHXeHepus. VCKyCCTBEHHBI CHHTE3 Ie€Ha W
koHcTpyupoBanue pekomouHaHTHBIX JIHK. Cozoanue mpanceennwvix opeanuszmos.
JIoCTMKEHMsT M TMEPCHEKTUBBI  XPOMOCOMHOM U TEHHOM  MHXEHEPHH.
DKOJIOTHYECKHUE B ITHUECKHE MPOOJIeMbl TeHHOW WHKCHEPUH.

Menunmackue 6uorexnonoruu. [loctrenomnas nudposas meauruna. [TI1P-
TUarHocTuka. MeTaOoJIOMHBIN aHalu3, TEHOICHTPUYECKUNH aHAJIU3 MpoTeoMa
YyeJoBeKa JIS OIEHKU COCTOSIHMS €ro 3/10pOBbs. VCHoib30BaHHME CTBOJIOBBIX
kinerok. TapretHas Tepamus paka. 3D-OuoumkeHepust i pa3pabOTKH
(GbyHIaMEHTAJIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHM, CO3IaHHUS KOMIUJIEKCHBIX
TKaHEH COYeTaHWEeM TEXHOJOTHH TPEXMEpHOTro OuMompuHTHHTA U cKaddoyIuHra
JUISL pELIeHUs 3a1a4 IEPCOHATM3UPOBAHHON MEIUIIMHBI.

Co3nanue BEKTOPHBIX BaKIMH C IIE€JIbI0 oOecrnedyeHus: KOMOWHHPOBAHHOM
3amuThl OT Bo3Oymutened OPBU, yctaHoBieHHWE MOJEKYISPHBIX MEXaHHU3MOB
dbyukuonupoanus PHK-conmepxanux BUpPYyCOB, BBI3BIBAIOIIUX OCO0O OIACHBIC
3a00JIEBAHHUS YEIOBEKA U JKUBOTHBIX.

JdeMoHCTpamuu

Tabmuipl 1 cxembl: «Mcronb30BaHUE MHUKPOOPTAaHU3MOB B MPOMBIILICHHOM
pou3BOACTBEY, «KieTounast uHxkeHepus», «l eHHas HHKECHEPUS».

JlabopaTopHasi padoTa «l3yueHrue 00bEKTOB OMOTEXHOIOTHUNY.

IIpakTuyeckas padora «llonydeHne MOJTOYHOKUCITBIX TPOTYKTOBY.

Ikekypeusi «buoTtexHosorusi — BaxkHEHIIas MPOU3BOAUTENbHAs CHUJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO ).

11 KIJACC

Tema 1. 3apokaeHue W pa3BUTHE IBOJIOIMOHHBLIX TMpeACTABIEHUH B
omoJIorum

OponormonHas Teopus Y. JlapBuna. Ilpeamochlik BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb 1 Hay4dHas nesatesbHocTh Y. JlapBuHa.

JIBrOKyIIIME CUITBI 3BOJIOIMY BUIOB 1o Y. JlapBuHy (BhICOKast HHTEHCUBHOCTD
Pa3MHOXKEHHUS OpPraHM3MOB, HACJICICTBEHHas HM3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIM U UCKYCCTBEHHBIN OTOOD).



Odopmnenne cunTeTnyeckoir Tteopun HIBomonuu (CTD). HeltpanbHas
teopus dBomtonuu. CoBpeMeHHas JBOJNIONMOHHAS  Ouosiorusi. 3HauYeHUE
HBOJIIOIIMOHHON TEOPUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA.

JleMoHCTpanuu

IToptpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, W. 1. llImansraysen, [x. Xonaein, . K.
benses.

Tabmumer u  cxembl: «Cucrtema xuBoi mpuponbl (o K. Jlunaero)»,
«JlectHunia xuBBIX cymecTB (o Jlamapky)», «Mexanusm (HopMupoBaHHUS
NpUCTIOCOOJIEHU y pacTeHuii W >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyra nyremectsus Y. Japsuna», «Haxonku Y. JlapBunay, «Dopmbl 60pbObI
3a cymectBoBaHue», «llopoabl romybeity, «MHoOroobpasue KylabTypHBIX (GopM
KarycTbl», «[lopoasl moManTHuX XKUBOTHBIXY», «CxemMa 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «Cxema COOTHOLIEHHUS ABWXKYIIUX CHUJ 3BOJIOLUNY,
«OCHOBHBIE TIOJIOKEHHS] CHHTETUYECKON TEOPUH 3BOJTIOLIUN.

Tema 2. MUKPOIBOJIIONNS U €€ Pe3yJibTaThI

[Monynsnust Kak 37I€eMEHTapHas e€JUuHULA 3BOIMIOLUH. COBpPEMEHHBIE METObI
OLICHKM TEHETUYECKOTO pa3HOOOpa3usi W CTPYKTyphl mnonyisuuid. M3Mmenenue
reHopoHJa TOMYJSIMU KaK DSJIEMEHTApHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro papHoBecus Jx. Xapau, B. BaiinOepra.

OnemeHTapHble (AKTOPBI (IBUIXKYIIHUE CHUJIBI) HBOJIONUU. MyTallMOHHBIH
npouecc. KomOuHatuBHass u3MeH4YUMBOCTh. [lpelid reHoB — ciydaiiHble
HEHANPaBJICHHbIE HW3MEHEHMs] 4YacToT ajuieled B nomyimsauuax. Oddexr
ocHOBatensl. JIgpgexm Oymuiiounozo eopaviwka. CHUdCEHUe 2eHemu4yecKo2o
pasnoobpasusn: npuyunsl u cireocmeus. llposenenue s¢pgpekma Opetigha cenos 6
bonvuwux u  manvlx  nonynayusx.  Mwurpanuu.  M3onsuusa  mOMyJISIU:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoIoTHYecKas (PerpoyKTUBHA).

EcrectBennsiit otOb0p — HampaBisoomuid (HakTop SBOIOIUUA. DOpMEI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWNA, CTAOWIM3UPYIOIIUNA,  pa3pbIBAIOIIMIA
(nm3pynTuBHbIN). [lomoBoit oT00op. BO3HUKHOBEHHE W H3BONIOIUS COIUATBLHOTO
NOBEJEHUS )KUBOTHBIX.

[IprcnocoOeHHOCTh  OPraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOIHUH.
Bo3nukHoBeHne — mpucnocoOieHuil y  opraHusmoB.  Apomopdo3bl U
uanoanantanuu. [lpuMepsl npucrnocoOIeHu y opraHu3MoB: MOPGOIOTHYECKHE,
¢dbusnonornyeckue,  OMoxumMuyeckue,  mnoBeAeHUeckue.  OTHOCHUTEIBHOCTH
IPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykTypa. BumooOpazoBanue Kak pe3yiabTaT
MUuKpodBoJtonnu. M3onsiuus — kimodeBod dakrtop BumoobOpazoBanus. Ilytu u
CrIocoObI BU1000pa30BaHUS: aJIONaTPUUIECKOe (reorpacduueckoe),



CUMITATPUYECKOE (aKOJIOTHYECKOE), «MTHOBEHHOE (monuIUION IU3aIIMs,
rubpuauzanus). JJuTeTsHOCTh BOIIOIMOHHBIX MPOIIECCOB.

Mexanu3mMbl GpOpMUPOBAHUSL OMOJIOTUUECKOTO Pa3HOOOpa3usl.

Ponbp  »BoNIOIIMOHHOW  OWOJOTMHM B pa3pabOTKe HAy4YHBIX METOOB
coxpaHeHus: 6MopazHoo0pasusi. MUKPOIBOIIONUS U KOIBOJIOLHUS MMAPA3UTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CIOCOOBI
O00pBOBI C HEH.

JdeMoHCTpamuu

IToptpetsr: C. C. UerBepukos, 3. Maiip.

Tabmuupl m cxembl: «MyTalmoHHass HM3MEHYUBOCTHY, «llomynsimonnas
CTpYKTypa Bula», «CxeMa MposiBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxyime
CWJIBI HBOJIIOIIUNY, «DKOJIOTHYECKass M30JSIUs MOMYJAlUA CeBaHCKOM (openny,
«[eorpadmyeckas M3ONSAIUS  JTUCTBEHHUIIBI CUOUPCKOM U JTUCTBEHHUIIBI
naypckoity, «IlomyasiuuOHHbBIE BOJHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «Cxema
JEUCTBUSL E€CTECTBEHHOTO 0TO00pa», «®PopMbl OOpPHOBI 3a CYIECTBOBAHHEY,
«npycTpuanbHblii MenaHu3M», «JKuBble uckonaemsie», «[lokpoBUTENBCTBEHHAS
OKpacka AKUBOTHBIX), «IIpenynpexnaromas OKpacka KUBOTHBIX,
«Dusmnonoruueckue ananranun», «lIlpucrnocoOreHHOCTH OpPraHu3smMoB U e
OTHOCHUTENIBHOCTBY, «Kpurtepuu Buna», «Buasl-nBorinukn», «CTpykTypa BHAa B
npuponae», «CrnocoOsl BUaooOpazoBanus», «l'eorpaduueckoe BuA00Opa3oBaHUE
TpEX BUAOB JAHJBIIICH», «DKOJIOTMUECKOE BHUI000PA30BAaHUE BHIIOB CHUHUID,
«ITonurmounasl pactenuit», «KamycTHo-peneuHbIii THOPHIY.

O6opynoBanue: repdbapuu pacTeHUM, KOJUIEKIIMU HACEKOMBIX, Uydelia MTHIl 1
3Bepeil C MpuUMepaMu pPa3IMYHBIX NPUCTIOCOOJICHHI, dYydesla NTHI[ U 3Bepei
pa3HbIX BHJIIOB, TepOapuu pacTeHUW OJIM3KUX BHJIOB, 0O0pPa30BABIIMXCSA
Pa3TUYHBIMU CITIOCOOAMH.

JlabopaTtopnas pabora «BrlsiBlieHHEe H3MEHUYMBOCTH y 0CO0€H OJHOTO
BUJIA».

Jlabopatopnas  padora  «lIpucmocobiienus  opraHu3MoB U = HX
OTHOCHUTENbHAS 1EJIECO00Pa3HOCTDY.

JladbopaTopHasi paGora «CpaBHeHHE BHUJIOB TI0 MOP(OIOTHIECCKOMY
KPUTEPHUION.

Tema 3. Makpo3BoJIIOLMS U €€ pPe3yJIbTAThI

Merongel u3ydyeHHs MakposBoiouuu. llanmeoHTronornueckue  METOIBI
u3ydeHust oBojirouuu. [lepexomupie QopMbl U (QUIOTEHETHYECKHE  PSIbI
OpraHU3MOB.

buoreorpadguueckue metroasl uzydeHus sBoitouud. CpaBHeHue QIOpH U
dayHsl MaTepuKoB U OCTpOBOB. buoreorpaduyeckue obnactu 3emnn. Bunbl-
SHIEMHUKHU U PEHKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTUUECKUE METObl H3yUCHHUS
HBOMIOIMHU. ['eHeTHueckue MeXaHU3Mbl DBOJIOIMM OHTOT€HE3a M TOSIBICHUS
HBOJIIOIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  aHAJOTHYHBIE  OPTaHBbI.
PynumenTtapubie  opraHbl M aTaBU3Mbl.  MOJIEKYJISIPHO-T€HETHYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKMe  METOJIbl  M3yYEHHUS  HBOJIOIUU.
['omonoruunbie TeHbl. COBpeMEHHBIE METOABl MOCTPOCHUS (UIOTEHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallUU U BOJIIOIUS TEHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBUiIa) SBOJIOIUU. [Ipunyun cmenvl yHKYuUllL.
HeoOpaTtumocTs 3Bomtonnu. AjanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
HBOJTIOIIUH.

JdeMoHCTpamuun

[Toptpetsr: K. M. Bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkelnb.

Tabnuuel 1 cxembl: «DUITOTEHETHUECKUIN DS JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Cteronedansy,  «Punmodute»y,  «CemeHHBIE
NanopoTHUKWY», «buoreorpapuueckue 30HB 3emun», «Jlpeld KOHTHHEHTOBY,
«PenukThly, «HaudanmpHble CcTaauu 5SMOpPUOHAIBHOTO PAa3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «[ OMOJIOTMUHbIE U AaHAJOTWYHBIE OpraHel», «PyaumeHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEJOBEKa M IIKMMIIaH3e», «l IaBHBIE
HaIPABJICHUS 3BOJIOLHNIY, «OO0IIHE 3aKOHOMEPHOCTH SBOTIOLIUN.

O6opynoBaHue: KOJUIEKIIUH, repOapuu, MYJSDKM HCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISPKA TOMOJIOTUYHBIX, aHAIIOTHYHBIX, PYJIMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxkaenue U pa3BuTHe ;KU3HHA HA 3emule

HaydHbple TUMNOTE3bl MNPOUCXOXKICHUS >KU3HM Ha 3emie. AOUOTeHe3 W
naHcnepmus. [loHaydHble TpeICTaBICHUS O 3apPOXKICHUU KU3HH (KpEarmOHU3M ).
['unoTe3a MOCTOSTHHOTO CaMO3apOK/ICHUS KU3HU U €€ onpoBep)keHue onbiTamu .
Penu, JI. Cnannanmanmu, JI. [Tactepa. [IpoucxosxaeHue sKM3HU U aCTPOOHOJIOTHSI.

OcHoBHBIE ATaIbl HEOpPraHWYeCKO HBOJIIOIIHH. [Tnanerapnas
(reomoruueckasi) HSBOJIONMS. XUMHUYECKas HSBOJIOLUA. AOWOTEHHBIA CHUHTE3
opraHudeckux BemecTB U3 Heopranmueckux. Ombit C. Mwumnepa u I'. HOpu.
OO6pazoBanue mnonuMepoB u3 MoHoMmepoB. KoamepBarnas rumnoresa A. .
Omnapuna, runore3a nepBu4HOro oyiarona k. XomnaeitHa, reHeTHYECKasi TUTIOTE3a
I'. Mémnepa. PubGo3umbl (T. Uek) m rumoresa «mupa PHK» VY. TI'mnbepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHHUE MPOTOKIIETKH.

Uctopus 3emimu u metonsl e€ uszydeHus. lckomaemble OpraHHuecKue
octatku. ['eoxpononoruss u e€ wMeroapl. OTHOcUTENbHAsT U aOCOJIIOTHAS
reoXpoHOJIOTHs. ['e0XpoHOIOrnYecKas mKaia: 30Hbl, SPbl, TIEPUOBI, STTOXH.



HavanpHbple sTanbl opraHnyeckoi »Bomronuu. [losBieHHME M HBONIOLHUS
NEPBBIX KIETOK. DBOMIOIUS MeTa0onu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpemMeHHbIe MUKPOOHBIE OMOTIIEHKN KaK aHaJIor MEepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3yKapUOTHI.

[Ipoucxoxenre 3ykapuoT (CUMOHOreHe3). IBOIIOIMOHHOE MPOUCXOKICHHUE
BUpycoB. IIpoucxoxneHne MHOTOKIETOYHBIX OpraHu3MoOB. Bo3HHMKHOBEHHE
OCHOBHBIX IPYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLUU BBICHIMX pacTeHuil. OCHOBHBIE apOMOPQO3bI
pactennii. Bwixon pacrenuid Ha cymy. [losiBiieHHE CIIOPOBBIX pAaCTEHUH U
3aBoeBaHne uMHU cymu. CemeHHble pacTeHus. [IpoHcXoxaeHue LBETKOBBIX
pacTeHui.

OcHOBHBIE ATalbl 3BOJIONUU KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
KUBOTHBIX. Benjickas dayna. KeMOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunoB. IlepBbie XopaoBbie )KUBOTHBIE. JKU3Hb B BOJE. DBOJIIOLUSA TO3BOHOYHBIX.
[Tpoucxoxnaenue ampubuii U pentwimi. [IpoucxokaeHue MIICKONMUTAOIINX U
ntull. [lpuHiun xmodyeBoro apomopdoza. OcBoeHHe O€ClO3BOHOYHBIMU |
N03BOHOYHBIMU KUBOTHBIMHU CYUIU.

PasButre xu3HM Ha 3eMje IO 3paM U MEpUOoJaM: apXel, MPOTEPO30il,
nmajgeo3oi, Me3030H, KaifHo30W. OOmas XapakTepuCTHKa KiIuMaTa |
reoJIOrM4ecKuX ImporeccoB. [losiBIeHHe M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero yciIoBUs U BIUSHUE HA Ta30BbII COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHHSI — 3KOJOTMYECKUE KPHU3UCHI mpouioro. ITpuduHel u
CJIEACTBUS MAacCOBBIX BbIMUpaHHU. COBpEMEHHBIN SKOJOTMYECKUH KPHU3UC, E€ro
ocobenHoctu. [Ipobiema coxpanenus 6mopazHoodpas3us Ha 3emiie.

CoBpemeHHasi cucTteMa opraHudeckoro mupa. [IpuHIUIBI KiaccupUKaIU
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCTpanuu

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilactep, . 1. Meunukos, A. .
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmump! 1 cxeMbl: «Cxema ombita @, Penny», «Cxema onbita JI. [lactepa mo
U3YUYEHUIO caMo3apoxkIeHus xu3Hu», «Cxema ombita C. Mwmmwiepa, I'. FOpuy»,
«JTampl  HEOpPraHWYECKOW  3Bomouun»,  «l'eoxpoHosormyeckass  MIKaliay,
«HauanpHble STalbl OPraHUYECKON 3BONIOLUNY, «CxeMa 00pa30BaHMs DYKAPUOT
nytéM cumOuorenesa», «Cucrema >XUBOM mnpupons», «CTpoeHHe BuUpycay,
«Apomopdo3bl  pactrenuit», «PuHHOPUTHY, «OTHOKIETOYHBIE BOIOPOCIIN,
«MHorokserounsie Boaopocin», «Mxum», «llanopotHukn», «l onocemMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHUi», «Cxema pa3BUTUS >KUBOTHOTO
mMupa», «Apomopdo3bl KUBOTHBIX», «lIpocTeitmuey, «KuieyHonmoaocTHBIEY,
«ITnockue YEPBUY, «YUneHucToHorue, «PbIOBIY, «3eMHOBO/THBIEY,



«IIpecmbikarommecs», «lItuue», «Mnekonuraronme», «Pa3zBuTue XU3HH B
apxeruckou spey», «Pa3BuTHE KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BUTHE )KU3HU B
MAJICO30MCKON 3pey», «Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B
KaiiHO30MCKOM 3pey», «COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuum pPACTEHU pa3IMYHBIX OTAENOB, KOJUICKIUH
HAaCEKOMBIX, BJIAXKHBIE MMPENapaTbl KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIIMU
UTJIOKOXKMX, CKEJEThl IT03BOHOYHBIX JKUBOTHBIX, 4Yydella NTUL MW 3Bepew,
KOJUIEKIMM OKaMEHEJIOCTEH, IOJIE3HBIX HCKOMAEMBbIX, MYJSDKH OpraHHMYeCKHX
OCTaTKOB OPTaHU3MOB.

Bupryanbnasa  ga0opatopHas  padora «MoaenupoBaHHE — ONBITOB
Muiepa—tOpu 1o u3y4eHnto abMOreHHOTO CUHTE3a OPraHNYeCKUX COCIMHEHUH B
NEPBUYHON aTMOchepey.

JlabopaTtopHass pabdora «JI3yyeHue W omnmMcaHWE HMCKOIIAEMbBIX OCTaTKOB
IPEBHUX OPTaHU3MOB).

IlpakTuyeckass padora «l3ydyeHue 0COOCHHOCTEH CTPOCHUS PACTECHUM
Pa3HBIX OTZIEIIOBY.

IIpakTnueckas padora «/3yueHue ocCOOCHHOCTEHN CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJJ10BeKa — AaHTPONOIeHe3

Pa3zgensl 1 3agaun aHTPONOIOrUA. METOIbl aHTPOTOJIOTHH.

CraHOBIIEHHE TPEACTABICHUN O IMPOUCXOXKICHUHU 4YeloBeKa. PenurnosnHsbie
B033peHUsl. COBPEMEHHBIE HAYYHBIE TEOPHUU.

CX0ACTBO YeNoBeKa C )KUBOTHBIMU. CHCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpQOJIOTHYECKUE, AMOPHOJIOTHYECKHE, ($hU3M0JIOT0-0HMOXUMUYECKHE,
noBefeHyeckre. OTINYMs 4esIOBeKa OT KMBOTHBIX. [IpAMOX0KIEHNE U KOMILIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE T'OJOBHOTO MO3ra U BTOPON CHTHAJIIBHOU
CUCTEMBI.

JBuoxkyiue cuiibl (pakTopbl) aHTPOIIOTEHe3a: OMOJIOITMYECKHUE, COI[MaIbHbIE.
CooTHoIieHre OMOJOTUYECKUX U COLIMATBHBIX (DAKTOPOB B AaHTPOTIOTEHESE.

OcHOBHBIE CTaauM aHTpoIoreHe3a. PanHue dYenoBekooOpa3Hbie 00€3bSHBI
(POKOHCYJIIBI) ¥ paHHUE TMOHTHUIBI — OOIIUE MPEIKH YeTOBEKOOOpa3HBIX 00€3bsiH U
JMroJIei. ABCTPaJONUTEKH — ABYHOTHE MpPEAKH Jrofei. UernoBek yMelbli, MepBbie
W3TOTOBJIICHUS OPYAUN TpyAa. YenoBeK NpsSMOXOISIIAN U TEPBbIA BBIXOJ JIFOJIECH
3a  mpenensl  Adpuku. YenoBek reimenbOeprckuii  — oOmMA  MpesoK
HEaHJIepTaIbCKOr0 YEJIOBEKA M YeJIOBEKa pa3yMHOro. YejaoBek HeaHIIepTaIbCKUI
KaK BHUJ JIFOJIEM XOJOAHOro Kinmara. YeraoBek pa3yMHbII COBPEMEHHOIO THIIA,
JICHUCOBCKMM YEJIOBEK, OCBOEGHHWE KOHTHMHEHTOB 3a Tnpenenamu AdQpuku.
[TaneoreneTuka 1 NajseoreHOMHUKA.



DBOMIOLKSA COBPEMEHHOr0 uesnoBeka. EcTecTBeHHBIH OTOOp B MOMYIISIUSAX
yesioBeka. MyTalnuoHHBIN Tiporiecc U noaumMopdusM. IlonmynsuroHHBIE BOJHBI,
npeid renoB, murpamus U «3G(eKT ocHOBaTENs» B MOMYJALMIX COBPEMEHHOTO
YeJ0BeKa.

Yenoseueckue pachkl. Ilonsitue o pace. bosblime pachl: €BpoOINeouHas
(eBpasmiickasi),  aBcTpajo-HErpougHasi  (dPKBaTOpHAJIbHAs),  MOHIOJIOMIHAS
(a3maTcko-amepukaHckas). Bpemss u myTu paccelieHHs 4eloBeKa MO IUIAHETE.
EnuncTtBOo  uyenoBeueckux pac. HayuHas  HECOCTOSTENBHOCTH — pacu3Ma.
[IprcniocOOIEHHOCTh YeJoBEeKa K pa3HbIM YCJIOBHUSIM OKpYXKAloUIeH Cpeibl.
Bnusinue reorpaduueckoit cpenbl UM Apeiida reHoB Ha MopdoJoruio U
(U3HOJIOTHIO YEeIOBEKa.

MexauciuiuiniHapasie  MeToAbl B (u3uueckoil  (OMOJIOTrHYECKOi)
AaHTPOIIOJIOTHHM.  ODBOJIOLUMOHHAS  QHTPONOJOTHS W MaJIEOAHTPOIOJIOTHS
YeJIOBEUYECKUX NOMYJALUA. bruocolnuanpHble UCCIEAOBAaHUSA MPUPOIBI YEJIOBEKA.
HccnenoBanre K03BOIIONUH OUOJIOTMYECKOTO M COLIMATILHOTO B YEJIOBEKE.

JdeMoHCTpamuu

[Toptpetsr: Y. Japsun, JI. JIuku, A. 4. Porunckui, M. M. I'epacumos.

Tabnuuel u cxembl: «MeTobl aHTPOTIOIOTUNY, «I 0JIOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIUMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBUKYIIUE CUIIBI AaHTPOIIOTEHE3a», « IBOJIIIOLUOHHOE
IpEBO  4YeJOBEKa», «ABcTpanonutek», «YenoBek  ymenbli», «YemoBek
npsAMOXOIAIIni», «JleHncoBckuii yenoBek» «Heannepranbup», «KpoMaHbOHLBDY,
«IIpenku yenoBeka», «ITarnbl IBOITIOLMHI YEIOBEKA», «Packl 4eIOBEKay.

O6opynoBaHue: MyJSDKHM — OKaMEHEJIOCTEH, MpPeaIMeTOB MaTepUalbHOM
KyJIbTYphl TMPEIKOB 4eNOBeKa, penpoAykiuu (dotorpaduu) KapTUH C
MU(DOIOTUYECKUMU U OUONEHCKMMHU CIOK€TaMU TPOUCXOXKJEHUS YeJIOBeKa,
dboTorpadguu HaxoIOK UCKOTMAeMBbIX OCTATKOB YEJIOBEKa, CKEJIET YeI0BeKa, MOJIENb
yeperna 4YeJOBEKa W Yeperna IIMMIIAaH3€, MOJENIb KHCTH 4YEJIOBEKa U KHUCTH
[IMMIIaH3€, MOAEIH TOPCa MPEIKOB YEIOBEKA.

JlabopaTopHasi pab6ora «l3yueHne OCOOEHHOCTEH CTPOCHHUS CKeJeTa
YEJIOBEKa, CBSI3AHHBIX C MPAMOXO0KICHUEM).

IIpakTuuyeckas padora «/3yyeHue s3KOJOTMUYECKUX aJanTalui 4eI0BEKay.

Tema 6. Jxojormsi — HaAyKa O B3aMMOOTHOUIECHHUSAX OPraHU3MOB U
HAIOPTraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apoxaeHre u pa3BUTHE dKoJoruH B Tpyaax A. I'ymOonbpara, K. @. Pynbe,
H. A. Cesepiona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
sKoJ0ruu. CBsI3b SKOJIOTUU C APYTUMHU HayKaMHU.



Mertonbr skonoruu. IloneBbie HabOMIOMEHUS. DKCHEPUMEHTHI B DKOJIOTHH:
OpUpoAHbIE M JabopaTopHble. MoaenupoBaHue B JKOJOTHMH. MOHUTOPUHT
OKpY>KaroIel Cpeibl: JTIOKAJIbHBIN, pEeTHOHATBHBIN U TJI00ATBHBIMH.

3HaueHUE DKOJOTMYECKUX 3HAHUW I YeJOBEKa. KOJOTMYECKOE
MHUPOBO33pEHUE KaK OCHOBAa CBSI3€M dyeloBeuecTBa ¢ Npuponoil. dopmupoBaHue
AKOJIOTUYECKOM KYyIbTYpbl U 3KOJIOTHYECKON I'PaMOTHOCTH HACEIICHHUS.

JdeMoHCTpamuun

[Toptpersi: A. I'ymGonsar, K. @. Pynse, H. A. Cesepros, D. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuuel u cxembl: «Pasznensl skojorumy», «MeTtonbl 3komorumn», «Cxema
MOHUTOPHHIA OKPYXAIOIIEH Cpeab».

JlabopaTopHas padora «3yuyenue METOJ0B AKOJIOTUYECKUX
UCCJIEOBAHUI.

Tema 7. Oprann3mMsbl 4 cpeaa OOUTAHUA

Dkosnoruyeckue (HakTopbl U 3aKOHOMEPHOCTH ux naeictus. Knaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpoIoreHHbie. Oo1ne
3aKOHOMEPHOCTH JEHCTBUS 3KoJornueckux ¢akropos. [Ipasuno munumyma (K.
Mmpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akrtopsl. CBeT Kak »sKosoruueckuii ¢akrop. JleiictBue
pPa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHUYECKUE TPYIIIbI
pacTeHHl M JKMBOTHBIX IO OTHOLIEHHMIO K cBeTy. CHUrHajbHas poJib CBETa.
DoTONEePUOIN3M.

Temmneparypa kak skosiorudyeckuit ¢akrop. JleiicTBue TemmepaTypbl Ha
opraHu3Mbl. [loMKnIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BrnaxHocte kak skomorumdeckuit Qaktop. Ilpucmocobnenust pacteHud K
noJep>kaHuio BogHoro Oananca. Kiaccudukanus pacTeHUN MO OTHOIICHHUIO K
Bojie. [Ipucnoco6eHust >KkMBOTHBIX K U3MEHEHHUIO BOJHOT'O PEXUMA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIHAas, OYBEHHAs,
rlyOMHHasT  TOJAMOYBEHHAs, BHYTpHOpraHu3MeHHas.  DU3UKO-XUMHYECKHE
0COOEHHOCTH cpell oOuTaHus opranu3mMoB. [IpucrnocoOieHuss OpraHu3MoB K
KU3HU B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
rogu4Hble PUTMBL. [IpHCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUU JKU3HU.

XKuznennole Qopmel opranusmoB. [loHstne o KuU3HEHHOUW (opme.
XKuznennsie GopMbI pacTeHUIl: 1epeBbs, KyCTAPHUKHU, KyCTAPHUYKH, MHOTOJIECTHUE



TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHbIE (POPMBI >KUBOTHBIX: THUIPOOHMOHTHI,
re0OMOHTHI, a9POOUOHTEI. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HH.

buotnueckue (haxTopHI. Bungsr OMOTHYECKUX B3aNMO/IENCTBUM:
KOHKYPEHIIUS, XUIIHUYECTBO, cuMOM03 u ero (opmel. [lapasutusm, kooneparus,
MYTYyalau3M, KOMMeHcaIu3M (KBapTHUPAHTCTBO, HaxyeOHn4YecTBO). Hetpoduueckue
B3auMojelcTBUSA  (Tormueckue,  (opuueckue, dadpudeckue). 3HAUEHUE
OMOTHYECKUX B3aUMOJCUCTBUI JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpele
obutanus. [IpyHIIUTT KOHKYPEHTHOTO UCKITIOYSHHUSI.

JdeMoHCTpamuu

Tabmuuel w cxeMbl: «Dkojoruueckue (axroprl», «CBETOBOU CIEKTpY,
«IKOJIOTUYECKUE TPYIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TermIoKpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE 3>KUBOTHBIEY, «DU3MOIOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpenbl oOWUTaHHUS OpraHU3MOBY», «bUONOrHYecKue pPUTMBDY,
«Kusnennsie  Gopmbl  pacteHuit», <« KuzHeHHbIE  (QOPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOro jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutuzm»y, «Konkypenmus», «CuMOuos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUHW U SKUBOTHBIX, MPUCIOCOOIEHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKkTOpoB, repdapuu CBETOIIOOUBBIX,
TEHEIIOOUBBIX M TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBHIC, TEHENIOOMBBIE U
TEHEBBIHOC/IUBbIE KOMHATHBIE PACTeHUS, TepOapuu U KOJUIEKIIMH TETUIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX pAaCTEHUM, Uydesla NMTUIl U 3Bepeil, repbapun
pacTeHuil, OTHOCSIIMXCA K THUrpoduTaMm, kcepoduram, Me3opuTam, KOMHATHBIC
pacTeHus] JaHHBIX TPYII, KOJUJIEKIIMU >KUBOTHBIX, OOUTAIOIIMX B Pa3HBIX cperax,
repOapuM M KOJUICKIIMM pACTEHUHW M JKUBOTHBIX, OOJaJarONIMX dYepTaMu
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUH KU3HMU, repbapuu U
KOJUIEKIIMM PACTEHUU U YKUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpM, KOJUIEKIIHMH
KUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTHUECKUX B3aUMOICHCTBUSX.

JlabopaTtopnass padora «BbisiBIeHHE MNPUCTIOCOOTIEHUI OpPraHU3MOB K
BIIMSTHUIO CBETAY.

JlabopaTtopnass padora «BbisiBIeHHE MNPUCTIOCOOTIEHUI OpPraHU3MOB K
BIIMSTHUIO TEMITEPaTypPhI».

JlabopaTopHasi paGora «AHATOMHUYECKHME OCOOCHHOCTH pPACTEHUU U3
Pa3HbIX MECT OOUTAHUS.

Tema 8. Ixos10rust BUA0B U NMOMYJISAIIMH

OKOJIOTUYECKUE  XapaKTEePUCTHKUA  TMOMYJISALHH. [Momynsimust  Kak
Oouonornyeckas cucreMma. Poib HEOJHOPOAHOCTH Cpenibl, GU3NMUECKUX OapbepoB U
0CcOOEHHOCTEW OMOJIOTHH BUAOB B (POPMUPOBAHUHM MPOCTPAHCTBEHHOM CTPYKTYPhI
nomyisiui. OCHOBHBIE TOKa3aTeIW TOMYJSIUU: YHCICHHOCTb, IIJIOTHOCTD,



BO3pAacTHas W TOJIOBasg CTPYKTYpa, POXKIAeMOCTb, HPUPOCT, TEMI pOCTa,
CMEPTHOCTh, MUTPALTHSL.

DKkoyiorudeckas CTpykTypa nonyianuu. OleHKa YUCIECHHOCTH MOMYJISIUU.
JlnHamuyKa TONMyJsiiMU U €€ peryisanus. buoTtnueckuii mOoTEeHUMAN MOMYJISIIIUAM.
MoaenupoBaHue IMHAMHUKA TONyJIsiuu. KpuBble pocTa YUCI€HHOCTH TOMYJISIINH.
KpuBbie BbDKHBaHUsI. Perymnsius YUCICHHOCTH TOMYJAIUN: pPoJib (PaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. JKOJOTUUECKHE CTPATETuy BUIOB (- U
K-crparerun).

[TonsiTue 00 sKoOJOTHUYECKOW HUIE BHaa. MecTtooOutanue. MHOTOMEpHas
MoOJIeNb 3Kojormueckor Humm Jx.J. XaruumHcona. Pa3zmepsl 3KoJornueckoiu
Huid. [loreHunansHas U peaau30oBaHHAsT HUIIIH.

Bun kak cucrema mnonynsuuil. Apeansl BUIOB. Buabl M MX KU3HECHHBIC
CTpaTeruu. JKOJOTHUECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTpallUid >KUBOTHBIX. buosoruyeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdeMoHCTpamuu

[Toptper: dx. . XaTuynHCOH.

Tabmumbel M cXeMbl: «ODKOJOTHYECKHE XapaKTCPUCTHKU  TOMYJISAIIHI,
«IIpocTpaHcTBEHHass  CTpyKTypa  Honyjsanuu», «Bo3pacTHbple  OUpaMubl
nonyisuuny, «CKOpPOCTh  3acelieHUs] TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMamMmy, «Mogenb skosornueckort Hummu x. M. XatuuHconay.

O6opynoBaHue: repOapuu pacTeHUN, KOJIJIEKITUU KUBOTHBIX.

JladopaTopHasi  pabora  «IIpucmocoOneHuss ceMsH  pacTeHUH K
pacCeJICHUIO.

Tema 9. Ikos10rusi CO00ECTB. IKOJOrHUYECKHE CUCTEMBbI.

CoobmiecTBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBs3u MeEXAy
OopraHu3MaMH B OMOIIEHO3E.

Oxocucrema Kak oTkpbiTas cucrema (A. k. Tencnu). OyHKIMOHAIbHbBIC
OJIOKM OpraHM3MOB B DJKOCHUCTEME: MPOAYLECHTBI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckue ypoBHu. Tpoduueckue nenu u ceTtu. AOUOTHYECKUE OJIOKHU
skocucteM. [TouBbl U Wikl B 3kocuctemMax. KpyroBopot BelIecTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeJIM  JKOCUCTEMBI.  buomacca W OpPOIYKIIMSL.
DKOJIOTHYECKHE TTUPAMUIBI YUCell, 0MOMacChl U SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpogpuueckue nepecmpouixu. Dayxmyayuu.
HampapiieHHBIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuH. [lepBudHbie U
BTOPUYHBIE CYKIECCMM W UX MNPUYUHBL. AHTPOIOI€HHBbIE BO3JIEUCTBUS Ha
cykneccun. KinumakcHoe coobiiecTBo. bruopasnooOpasue u moiHOTa KpyroBopoTa
BEII[ECTB — OCHOBA YCTOWYMBOCTU COOOIIIECTB.



[IpupoaHbie 3KOCUCTEMBI. JKOcUCmeMbl 03Ep U peK. IKocucmemvl Mopeu U
OKeanos. Dxocucmemvl MyHOp, 1ec08, Cmenetl, NyCMmblHb.

AHTpPOTIOTEHHBIE JKOCUCTEMBI. ATpO3KOCHCTEMa. ATpOIeHO3. Pazmmuus
MEX]Ty aHTPOITOTEHHBIMH U TIPUPOTHBIMH SKOCUCTEMAMH.

Ypb6oskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteMm. [opoackas
bnopa u ¢ayna. CuHaHTpoONW3alus TOPOJCKOH QayHbl. buonormueckoe wu
X03CTBEHHOE 3HAYCHHE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMepHOCTH (HOPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B
sKkocuctemax. Poib xackaonoco sgpgexma u 6ud08-30upukamopos (Kiouesblx
8U008) 8 QyHKyuoHUposanuu sxkocucmem. [lepeHOC PHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH SKOCHUCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, TIOMYJISIUNA ¥ SKOCUCTEM
B YCJIOBHSIX €CTECTBCHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBUH.

Mexanuzmuol 8030elicmeus 3aepsA3HeHUll  PA3HbIX munos Ha
CYOOP2AHUBMEHHOM, OP2AHUBMEHHOM, NORYJSAYUOHHOM U IKOCUCIEMHOM YPOBHSX,
OCHOBbL  IKOJOSUYECKO20 — HOPMUPOBAHUSL  AHMPONO2EHHO20 — BO30elCHEUSL.
MeTo10710THS MOHUTOPHUHTA €CTECTBEHHBIX M AHTPOIIOT€HHBIX YKOCUCTEM.

JdeMoHCTpamuu
IToptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuoIlleHO3a»,  «JKocucTtema

IIUPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMA XBOMHOTO Jiecay, «DyHKIMOHAIbHBIE
IpyNIbl OPraHu3MOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B JKOCHCTEMEY,
«llenu nuranus (macTOUIHAS, TETPUTHAS)», «IKOJIOTUUYECKAsT MUPAMHJIa YHCEID»,
«JKonoruyeckas mupamuyia OroMacch», «IKOJOTHYEcKasl MUpamMuia SHEPTUN»,
«O06pazoBanue O6onoTay, «llepBuunas cykieccus», «BoccTaHoBleHHE Jeca Mocie
noxkapay», «JKocuctemMa 03epay», «ArpoueHos», «KpyroBopor BemecTB M MOTOK
HHEPTUU B arporeHo3ey, «[Ipumeps ypOooskocuctem».

O6opynoBanue: repdbapuu pacTeHUM, KOJUIEKIIMU HACEKOMBIX, Uydelia MTHIl 1
3Bepeii, repOdapuu KyJIbTYypHBIX U TUKOPACTYIIUX PACTEHHM, aKBapUyM KaK MOJIEIh
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydeHue u onucanue ypoo3KOCUCTEMBI».

JlabopaTtopnas padora «M3ydenue paszHooOpazusi MEJIKHUX TOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKypcusi «IKCKypcHsl B TUIIMYHBIN OHoreorneHo3 (B 1yopaBy, OepesHsK,
€JIbHUK, Ha CYXOJIOJIbHBINA UM TOMMEHHBIN JIYT, 03€PO, OOJIOTO).

IKCKypeHusi «DKCKypcHsl B arpodKocucTeMmy (Ha Mojie WIM B TEITUYHOE
XO03SMCTBO)».

Tema 10. buocdepa — rinodanbHasi IKOCHUCTEMA

buochepa — obOmemnanerapHas o6ojouka 3eMJH, TlI€ CYUIECTBYET WIH
CylleCcTBOBaja ku3Hb. PazBuTHe npejacTaBieHuii o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uochepe. Obnactu 6uochepst u e€ cocran. XKupoe
BelecTBO Onocdepsl U ero GyHKIIHH.

3aKOHOMEPHOCTH cyiiecTBOBaHUs Onocdepnl. OcobeHHOCTH OMochepsl Kak
rio0abHOM 3K0cHucTeMBbl. J[MHamMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOT€OXUMHUYECKHE ITUKIBI (YTiiepoia, a30Ta). PUTMUYHOCTD SIBICHUI
B Ouocdepe.

3oHanbHOCTh Ouocdepsl. Ilonstue o Omome. OCHOBHBIE OHMOMBI CYIIIH:
TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U UPOKOJIUCTBEHHBIE Jieca, CTEH, CAaBaHHBI,
MYCTBIHU, TPOIIMYECKHE JIeca, BHICOKOTOPhs. Kiumart, pacTUTENbHBIN U >KMBOTHBIN
MUpP OMOMOB CYIIIH.

CtpykTypa U (QyHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMAa 1
ouochepHbIX (DYHKITUHA.

JdeMoHCTpamuu

IToptpetsl: B. U. Bepnanckuii, 3. 3rocc.

Tabnuuer u cxembl: «['eocdeps 3emin», «KpyroBopoT azora B mpupoje»,
«KpyroBopoT yrimepoma B mpupoae», «KpyroBopor kuciopoga B MpUPOJIE»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe Onombl cymmy, «Kinumaruueckue
nosica 3emnmy», «Tynapay», «Taiira», «Cmemanasiii jgec», «IIIMpoKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «[lycTeiaay, « Tponudeckuii necy.

Oo6opynoBanue: repdapun pacTeHUI pa3HbIX OMOMOB, KOJUIEKITUHN >KUBOTHBIX.

Tema 11. YestoBek U oOKpy:kaoinas cpeaa

DKOJIOTUYECKUE KPU3UChI M HUX MNpUYMHBL. Bo3zgeiicTBue denoBeka Ha
ouocepy. 3arpsizHeHue BO3AyIIHOM cpenabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BogHOM cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue kiumara.

AHTpOIIOreHHOE BO3ACHCTBUE HA PACTUTEIBHBIM M KUBOTHBIM Mup. OxpaHa
PACTUTENIBHOTO M UBOTHOTO Mupa. OCHOBHBIE MPUHIUIIBI OXPaHbl MPHUPOIBI.
Kpacasie xuHuru. OcobGo oxpansembie mnpupoansie Ttepputopun (OOIIT).
boranuyeckue caapl ¥ 300JI0TMYECKUE TTAPKH.

OCHOBHBIE TPHUHIIUMBI YCTOMYMBOTO PA3BUTHUS YEJIOBEYECTBA U TPHUPOJIBI.
PanponanbHO€ ~ MPUPOJONOJB30BaHME W COXpaHEHHE  OHMOJOTHYECKOTO
pazHooOpasust 3emun. OOIIMEe 3aKOHOMEPHOCTH TJIO0ATBHBIX HSKOJOTHUYECKUX
Kpu3nucoB. OcCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIE MOCIIEICTBHS.

Pa3BuTHe METOJOB MOHUTOPHUHTAa pa3BUTHS OMACHBIX TEXHOT'CHHBIX
nporueccoB. Cucmemuvle ucciedosanus nepexooa K pecypcocbepezaroweli u
KOHKYDeHmOocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u 6uopecypcai.
Hayuonanouvie ungopmayuonnvlie cucmemsl, obecneuugaroujue O00CMyn K
uHgopmayuu nO  COCMOAHUIO OMOENbHbIX U008 U 3Kkocucmem. OCHOBbL



aKopeadburumayuu dKocucmem U Ccnocobos 00pvOLl ¢ OUONOBPEHCOCHUIMU.
Pexoncmpyxyus Mopckux u Ha3emMHblX IKOCUCHEM.

JdeMoHCTpamuun

Tabmumber w  cxembl:  «3arps3HeHHe  atMocdepb»,  «3arps3HEeHHe
runpocheprr», «3arps3HeHue mouBb», «llapHukoBBIE 3ddekT», «Ocobo
OXpaHsieMbIe TIPUPOIHBIC TEPPUTOPHIY», «KMOJETHN YIIPABIIEMOTO MUPAY.
ObopynoBanue: (ororpaguu OXpaHIEMBIX pacTCHHH M JKUBOTHBIX KpacHoi
kHuru Poccuiickon denepanuu, KpacHol KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMSA ITPOI'PAMMBI 110
BNOJIOI'MA HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycranaBmuBaeT TpeOOBaHHMS K pe3yiabTaTaM OCBOCHUS
OoOy4YaromMUMHUCS TPOrpaMM CpeIHEero oOlero oOpa3oBaHUsA: JUYHOCTHEIE,
MeTanpeIMETHbIE U TIPEeIMETHBIE.

B cTpykType NTMUHOCTHBIX pe3yJbTaTOB OCBOCHHS MPOrpaMMbl IO OHUOJIOTHH
BBIJIENICHBI CJIEAYIONIME COCTABIAIONIME: OCO3HAHUE O0YYaIOIUMUCA POCCUMCKOM
IPaXXIAHCKON UIEHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbBHOCTH
U CaMOONpEeNeNeHnt0, Haiuyue Mmomusayuu K  OOy4eHHIO  OHOJIOTHUH,
yeleHanpagienHoe pazsumue BHYTPEHHUX YOEXKICHUH JHMYHOCTH Ha OCHOBE
KJTIOYEBBIX ILIEHHOCTEH W HCTOPUYECKHX TPAJAMIMN pa3BUTUS OUOIOTHYECKOTrO
3HAHUSI, 20MMOBHOCHb U CNOCOOHOCMb 00YUAIOIUXCS PYKOBOACTBOBATHCS B CBOEH
JESTENBHOCTH I[€HHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAMH, MPHUCYIIUMU CHCTEME
Ouonornyeckoro  oOpa3oOBaHMsl, Haluuue  NPABOCO3HAHUSA  IKOJIOTHYECKOM
KYJbTYPBI, CHOCOOHOCMU CMABUMb SN U CTPOUTH KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOTPAMMBI IO OMOJIOTHH JTIOCTUTAIOTCS
B €IMHCTBE Yy4eOHOW M BOCHUTATENIILHOW JAESTEIBHOCTH B COOTBETCTBUU C
TPaJAUIIMOHHBIMU POCCUHUCKUMHU COLIMOKYJIBTYPHBIMHU, HCTOPHUUYECKUMU U JYXOBHO-
HPABCTBEHHBIMHU I[EHHOCTSIMH, MPUHATHIMU B OOIIECTBE NpaBWJIaMH M HOpPMaMH
MOBEJICHUSI W CIIOCOOCTBYIOT TIpOIlECCaM CaMOMO3HaHUS, CaMOBOCHHUTAHHUS U
CaMOpa3BUTHUS, Pa3BUTHS BHYTPEHHEH MO3ULMU JIMYHOCTH, NATPUOTU3MA U
YBaXEHUS K 3aKOHY M MPABOIOPSIKY, YETOBEKY TpyJa U CTapIieMy MOKOJIEHUIO,
B3aMMHOTO YBa)XEHUsS, OEpPEKHOr0 OTHOIICHHS K KYJIbTYpHOMY HacIeauio |
TpaJMIMsIM MHOTOHAIIMOHAJIBLHOTO Hapona Poccuiickoit deneparuu, mpupoae u
OKpYyXaroliei cpene.

JImdHOCTHBIE pe3yNbTaThl OCBOCHHsS ydeOHOoro mpeamera «buomorusy»
JOJIKHBI OTPAKaTh TOTOBHOCTh M CLIOCOOHOCTh 00YUYaIOIIMXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW MO3ULKMEH JMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIHNX
TPaJAMIIMOHHBIM ILIEHHOCTSIM POCCHICKOro OOIIEeCTBa, PACIIUPEHUE KU3ZHEHHOTO
OTbITAa W OTBITA JCSATEIBHOCTH B IMPOIECCE pealn3allid OCHOBHBIX HaIlpaBiICHHUI
BOCIHUTATENILHON JESTENHHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xIaHCKOTO BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3ULIUK 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUMCKOTO OOIIECTRA;

OCO3HAHHE CBOMX KOHCTUTYLHMOHHBIX IIpaB U OO0S3aHHOCTEH, YyBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKON JEATEIBHOCTH IMpU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEHICHUU y4eOHBIX W TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OINpPEAENATh COOCTBEHHYIO TMO3HIMI0 MO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM XKU3HU U OOBICHITH €€;

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH C Pa3HbIMU YOCKICHUSIMU, KyJIbTYPHBIMU HEHHOCTSIMU U
COIIMAIbHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIIOJHEHHUS
yueOHBIX, TO3HABaTEIbHBIX M UCCIENOBATENbCKUX 3a7a4, YBaXKHUTEIHHOTO
OTHOIIEHUS] K MHEHHUIO ONIOHEHTOB IMpU OOCYXIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM! U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh pOCCUICKOI IPaKIaHCKOMN UJECHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHHSI K CBOEMY Hapoly, UyBCTBA OTBETCTBEHHOCTU IEpeN
Ponunol, ropmoctu 3a cBOM Kpau, CBOXO PoawHy, CBOM S3BIK U KYJIBTYPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHHE K MPUPOJHOMY HACHEAUIO U MAMSATHUKAM IPUPOJBI,
NOCTHKeHUsIM Poccum B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUUCKUX YYEHBIX B CTAHOBJICHHE W
pa3BuTHE OWOJOTHMH, TMOHUMAHUS 3HA4YEeHHs] OHOJOTMU B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOI0 00IIEeCTBa;

uaeitHas yOeXIE€HHOCTh, TOTOBHOCTh K CIIy)XKeHHIO M 3anute OtedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyNbO0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEN POCCUIICKOTO HAPOA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUS, STUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE pEIIeHUS,
OPUEHTHPYSACHh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJMTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPUHATHS LIEHHOCTEN CEMEHHOM JKM3HU B COOTBETCTBUU C
TpaguuusaMu HaposioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIMTAHUS

ACTETHYECKOE OTHOIIEHWE K MHUPY, BKIIIOYAs A3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPyAa, 0OIIECTBEHHBIX OTHOIICHHUIA;

NOHUMAaHHE 3MOLIMOHAIBHOTO BO3/IEUCTBUS JKUBOU MPUPOABI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HBIX BUJIAX HCKYCCTBA, CTPEMJICHUE
IPOSIBJISTH Ka4€CTBA TBOPUYECKON JTUYHOCTH;

5) ¢pusnyeckoro BOCNUTAHUA, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI U
3MOIMOHAJIBHOIO 0JIarONOJIyYHs:

NOHMMaHWEe U peanu3anus 370pOBOro M 0Oe3omacHoro oOpasa KHU3HU
(3mopoBoe  muTaHWE, COOJIOJIEHWE TUTMEHWYECKUX TMpaBUI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, peryspHas Quznyeckas
aKTUBHOCTB), O€pekKHOr0o, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3MUECKOMY U TICUXHUECKOMY 3/I0POBbIO;

NOHUMAHHUE IIEHHOCTU TMpPaBWI HWHAUBUAYAJBbHOIO M  KOJUIEKTHBHOIO
0e30MacHOro MOBEJIEHUS B CUTYAIUAX, YIPOXKAIOIIKX 3/JOPOBbIO U KU3HU JIIOJIEH;

OCO3HAHME TOCIEACTBUN U HEMPUATHS BPEAHBIX NPUBBIYEK (YHOTpPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUS );

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPYI0IIO0HE;

TOTOBHOCTh K AKTUBHOW JESTEIBHOCTH TEXHOJOTMYECKOW M COLMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOATEIHHO
BBINIOJIHSITh TAKYIO A€ TEIbHOCTD;

MHTEpEC K pa3lnyHbiM cepaM NMpopecCHOHAIBHON AESTEIHHOCTH, YMEHHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccun U PeaTu30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0 U CaMOOOpa30BaHHUIO Ha
NPOTSHKEHUU BCEU JKHU3HU;

7) 3K0JIOTHYECKOT0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPHUPOJAE KaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CyIlIEeCTBOBAHHUS;

MOBBIIIIEHUE YPOBHS JKOJOTHYECKOM KYyIbTYpbl: TPHOOPETEHHE OIbITa
IUIAHUPOBAHUSA TMOCTYIIKOB M OIEHKM HUX BO3MOXHBIX TIOCJIEACTBUN IS
OKpY’KaroUeN Cpebl;

OCO3HAaHME TJI00aIBHOTO XapaKkTepa JKOJIOTMYECKHX MpoOJjeM M MyTed ux
peleHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpETaeMble MpPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHHUS TpPU pEeHIeHUH MpoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM
OPUPOIONIONIL30BaHNEM  (COOJIIOJIEHHEe  TpaBWJI  TOBEIEHHUS B MPHUPOJIE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHU/OB,
IKOCHUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JEWCTBUM, NPUHOCIIIUX BpEl  OKpYKarolleu
NPUPOJHON Ccpefie, YMEHHE MPOTHO3UPOBATH HEOJIArONMPHUSATHBIE JKOJOTHUYECKHE
NOCJIEICTBUS MPEAIIPUHUMAEMBIX JEUCTBUI U MIPENOTBPAILATH UX;



HaJIMYME Pa3BUTOTO DKOJIOTMUECKOT0 MBIIUICHHS, SKOJIOTHYECKON KYIbTYpHI,
OTbITa NS TETbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHON, KOMMYHUKATHUBHON U COLIMAIBHOU
NPAKTHUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN NEATEIbHOCTH IKOJIOTHUYECKOM
HAIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKU M OOIIECTBEHHOM NMPAKTHKH, OCHOBAHHOTO Ha JHMAJIOTE
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;

COBEPIIEHCTBOBAHUE SI3IKOBOM M YHUTATEIBCKOM KYIbTYpbl KaK CpeacTBa
B3aMMOJICHCTBUS MEX]TY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHHe creuuuku OUONOTMM Kak HayKH, OCO3HaHUs e€ poju B
(GbOopMHpPOBAaHUU PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3[aHUU IIEJIOCTHOTO
npescTaBleHus: 00 OKpYXKaloIlleM MHpEe Kak O €IMHCTBE MPHUPOIbI, YeTOBEKa U
oOmIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M peIIeHHH Mpodiiem
COXpaHEHUS IPUPOJTHOTO PABHOBECHS,

yOEeXKIEHHOCTh B 3HAYMMOCTH OMOJOTUU JUIsI COBPEMEHHOM HHBWIM3AINU:
oOecrieueHus: HOBOT'O YpPOBHS pPAa3BUTHSA MEIUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX pelmaTh  pecypcHble  MpOoOJeMbl  Pa3BUTHS
YeJIOBEYECTBA, MTOMCKA MyTel BBIXOJIa U3 II100aJbHBIX IKOJIOTMYECKUX MPOOIIeM U
oOecrieueHusi  Mmepexojla K  YCTOMYMBOMY  pPa3BUTHIO,  PAIMOHAIBHOMY
MCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYeHUH OWMOJOTUYECKUX 3HAHUM B IENAX
NOBBILIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBHON TpaMOTHOCTU OOydYarommuxcs, GopMUpyeMoil
P U3y4eHUU OUOJIOTUH;

NOHMMAaHHE CYIIHOCTU METOJOB MO3HAHUS, UCIIONIb3YEeMbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH UCIIOJIb30BaTh IOJy4YyaeMble 3HAHUS [Js aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYXKAIOUIEro MHUpPA U MPOUCXOASIINX B HEM HM3MEHEHHH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aK/IIOUEHHMs] Ha OCHOBE HAy4YHBIX (DaKTOB H
MUMEIOIIUXCS JAaHHBIX C LEJbIO MOJTYyYeHHUs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO MCIIOIb30BaTh OMOJOTUYECKHWE 3HAHUSA IS
pelieHus NpooJieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAHHME IEHHOCTH HAYYHOM JIeSATEIbHOCTH, TOTOBHOCTH OCYILIECTBIATH
NPOEKTHYIO U UCCIE0BATENbCKYIO AESTENbHOCTh MHIUBUIYAIbHO U B TPYIIIIE;

FOTOBHOCTh M  CIOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHWI0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUNA TO OHOJIIOTMH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.



METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOSHUS y4eOHOro mnpeaMera «buosiaorusy
BKJIFOYAIOT: 3HA4YUMbIe 71 (OPMUPOBAHUS MHPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHSITHS, OTPaKaroIIue
IIEJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa W chenuduKy METOJI0OB IO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHUs, SBJICHHUE, MPOIECC,
cucTeMa, Hay4dyHbIH (pakT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCCe/IOBaHNe,  HAOIOJICHHEe,  HW3MEpEHHe, OKCIEPUMEHT W  JApYrue);
yHUBEpCalibHbIe y4eOHBIe JeHCTBHsS (ITO3HABaTeIbHBIE, KOMMYHHUKATHBHBIC,

PETYISITUBHBIE), oOecreynBaoIne dbopmupoBaHue (G yHKIMOHATBEHON
IPaMOTHOCTH M  COIMAJIbHOM KOMIETEHIMU O0OYyYaroluxcs; CIOCOOHOCTh
oOy4arommxcs UCIIOJI30BaTh OCBOCHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PEHYECKHE 3HAHMS W  yHUBEpPCAJIbHBIE y4YeOHBIE JICHUCTBUA B
MO3HABATEJILHON U COLIMATILHOU MPAKTHUKE.

B pesynbrare wu3ydeHus OWOJIOTMM Ha YpPOBHE CpeaHero oOIIero
oOpazoBanus y oOydaromerocss OyayT chopMUpOBaHbl IO3HABATEIbHBIC
YHUBEpCaJIbHbIC YUeOHbIE JeHCTBHS, KOMMYHHKATUBHBIC YHUBEPCAJIbHbBIEC YICOHBIC
JEUCTBHS, PETYISTUBHBIC YyHUBEpPCAJbHBIC Y4YeOHBIC JCHCTBUS, COBMECTHAas
JIEATSIILHOCTb.

MeranpeaMeTHble pe3yJbTaThl OCBOCHMsI IPOTPaMMbl CpPEIHEro OOIIero
00pa3oBaHUs TOHKHBI OTPaXKaTh:

OBJanenue YHUBEPCAJIbHBIMHU Y4eOHbIMH MO3HABATEJbHBIMH
JAeHCTBUSIMU:

1) 6a30Bble JJOrHYecKHe JeiCTBUS:

CaMOCTOSITEIbHO  (OPMYJNIMPOBaTH W aKTyallM3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHWM 3HAHUW MPUEMBI JIOTUUECKOTO MBIILICHUS
(amanu3a, cuHTE3a, CpaBHEHMSI, KiIacCupUKAIUKA, 0000IEHNS ), pACKPBIBATh CMBICI
OMOJIOTMYECKUX TOHATUN (BBIJCIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIWBATh
CBSI3U C APYTUMH TOHATUSIMH);

ONpeAeisTh LEJIH JESATEIbHOCTH, 3aJlaBas MapaMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI ACATEIBHOCTHU C MOCTABICHHBIMU LIEJISAMU;

UCITIOJIH30BaTh OMOJIOTHYECKUE MMOHATHS ISl OObSICHEHUS (PAKTOB U SIBJICHUU
YKUBOW MIPUPOJIBI;

CTPOUTH JIOTUUECKHE pACCyXJIeHHs (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH WM TIPOTHUBOPEUHS B paccMaTpUBaEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI 1 3aKITIOUCHHS;

PUMEHSITh CXEMHO-MOJICIbHEIC cpeacTBa TUTS MIPEICTABICHUS
CYILIECTBEHHBIX CBSI3€Hl M OTHOIICHHWH B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaX, a



TaKke  MPOTUBOPEUYMH  pa3sHOr0  poja,  BBIIBJICHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMBbI ¢ YUETOM aHAIN3a HMEIOIINXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B JISATEIILHOCTH, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIIEHUBATh PUCKHU MOCTECTBUM JIEATEILHOCTH;

KOOPJMHUPOBATh U  BBHINOJHITH pabOTy B  YCIOBUAX  PeabHOIO,
BUPTYaJTbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATh KPEATHUBHOE MBIILJICHUE MPU PEIISHUH )KU3HEHHBIX TPOOJIEM.

2) 6a3oBbIe HCcCIeA0BaTEIbLCKUE IeHCTBUSI:

BJIAJICTh HaBbIKAMH Y4€OHO-HUCCIIEIOBATEILCKON U ITPOCKTHOH JIeSITEIIBHOCTH,
HaBBIKAMHU  paspenieHuss MpoOsieM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEJTbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUUYECKUX 3a7a4, TPUMEHEHUTO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIB30BaTh Pa3JIMUHbIE BUIBI JEATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAHUS, €r0 HMHTEPNpEeTalNH, MNPeoOpa30BaHUI0 W TPUMEHEHHIO B YYCOHBIX
CUTYaIUsAX, B TOM YHUCJI€ TIPH CO3aHUN YICOHBIX U COIIMATIbHBIX TIPOCKTOB;

dbopMUpOBaTh HAYYHBIN TUI MBIIIUICHUS, BJIaJeTh HAYYHON TEPMUHOJIOTHECH,
KJIIOYEBLIMM ITOHATUSIMHU U METOJAMU,

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJadyd B 0O0pa3oBaTEIbHOU
NeSATeIbHOCTH U )KU3HEHHBIX CUTYaIUsAX;

BBISIBJIATh TMPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyaJIU3UpOBaTh 3ajauvy,
BBIJIBUTATh THUIOTE3y €€ peIIeHMs, HaXOIUTh apryMEHThI IS JI0Ka3aTelbCTBa
CBOHUX YTBEP)KJICHUH, 3a]1aBaTh apaMeTPhbl U KPUTEPUHU PEIICHUS;

aHAJM3UPOBATh IIOJYUYCHHBIE B XOJE€ pEUIeHUs 3aJa4ud Pe3yJbTaThl,
KPUTHUUYECKHU OIICHUBAThH MX JIOCTOBEPHOCTH, MMPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

J1aBaTh OLICHKY HOBBIM CUTYaIlUsM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBJIATH IIeJICHAMPABICHHBIN TOUCK IMEPEeHOca CPEJICTB U CHOCO00B
NercTBHS B TPOGECCUOHATIBHYIO CPEIy;

yMEThb TMEPEHOCHUTh 3HAHUS B TO3HABATEIBHYIO M IPAKTUUYECKYI 00JacTH
JKU3HEIEATEIbHOCTH,

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, TpeajiaraTb OPUTHHAIBHBIC TOJIXOAbl M PEIICHHS,
CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) pa6oTa ¢ undopmaumeii:

OPUEHTHPOBATHLCS B PA3TUYHBIX HCTOUYHUKAX UH(POPMAIUHU (TEKCTE yu4eOHOTO
nocoOusi, HAayYHO-TIOMYJSPHOW JIMTEpaTtype, OHOJOTHUUECKUX CIIOBApsAX U
CIIpaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B MHTepHETE), aHaIM3UpOBaTh



MHPOPMAIUIO Pa3TUIHBIX BUAOB M (HOPM TPECTABICHUS, KPUTUICCKU OICHUBATH
e€ TOCTOBEPHOCTh ¥ HETPOTUBOPEUNBOCTH;

bopMyITHUpOBaTh 3alpPOChl U MPUMEHATh PA3INYHBIE METOIBI NIPHU MOHWCKE H
otbope Ouonornueckoit mHGOpMAIIUU, HEOOXOIUMOM JJIsl BBITIOJIHEHUST YYEOHBIX
3aad;

nproOpeTaTh OMBIT HCIOIB30BAHUS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIA, COBEPIIIEHCTBOBATh KYJIBTYPY aKTUBHOTO MCIIOJIB30BaHUS PA3TUIHBIX
TIOUCKOBBIX CUCTEM;

CaMOCTOSITETFHO ~ BBIOMpaTh  ONTHUMAIBHYIO  (OpMY  TpEACTaBICHUS
ouosorndeckoit nHGopmMaru (Cxemsbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKH
" Ipyroe);

UCTIOh30BaTh HAYYHBIA S3BIK B KadyecTBE CpEACTBa MpU padore ¢
Omonormueckoil WHpOpMaINueld: TNPUMEHATh XUMHYECKHe, (QU3NYECKHe U
MaTeMaTUYeCKUEe 3HAKW W CUMBOJBI, (HOpMyIbl, ab0peBHaTypy, HOMEHKIATYDY,
UCTIOIB30BaTh M MPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJISTHOCTH;

BIAJIETh ~ HABBIKAMH  pAClO3HABaHWsS W 3alIUTHl  HWH(pOpMAIWH,
MHPOPMAITMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OgiafieHHe YHHBEPCAJBbHBIMH KOMMYHHKATHBHBIMH JAeHCTBUSIMM:

1) o6menme:

OCYIIECTBIATH KOMMYHHUKAIIUH BO BCeX c(hepax KU3HU, aKTUBHO Yy4acTBOBATh
B MAJIOTe WM JUCKYCCHHU IO CYIIECTBY OOCYXmTaeMoi TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHUS OTHOCHUTEIIBHO BBHIMOJHEHHS MpeiaraeMoi
3aJja4M, YIUTHIBATh MHTEPECHI M COTJIACOBAHHOCTH IMO3UIIUN IPYTUX yYaCTHUKOB
JMaIIOTa WA TUCKYCCHH);

pacro3HaBaTh HeBepOAlbHBIE CpEACTBa OOIICHHsS, TOHUMAaTh 3HAYCHHE
COLIMATBHBIX 3HAKOB, TPEINOCHUIOK BO3HHKHOBEHHS KOH(MDIUKTHBIX CHUTYaIlWH,
YMETh CMATYATh KOH(MIUKTHI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CIIOCO0aMU OOIIEHUS W B3aMMOJICHCTBHS, TTIOHUMATh
HaMepEeHUs IPYTHUX JIIOJIeH, MPOSBISATh YBAXKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOH (hopMe (HOpMyIHPOBATH CBOU BO3PAKCHHS;

pa3BEPHYTO W JIOTHYHO HW3JIaraTh CBOIO TOYKY 3PEHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAas JAesSITeJIbHOCTD:

MOHUMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHAHOW M MHIWBUIYATHHOU
paboTHI MPHU pelIeHUH OMOJIOTUIECKON MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
PUMEHEHUS TPYIIOBLIX ()OPM B3aMMOCHCTBYS MPU PEIICHUH YIeOHOM 3a/1a4H;

BBIOMPATh TEMAaTUKy U METOJbI COBMECTHBIX JCHCTBHU C Y4E€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YiIeHa KOJUICKTHBA,



OPUHUMATh 1€ COBMECTHOW  JESATEIbHOCTH, OpPraHU30BbIBATH |
KOOPJMHUPOBATh JNEUCTBUS TO €€ IOCTHUKEHUIO: COCTaBIATh IUJIaH JACHCTBUH,
pacupenensiaTh poiu ¢ YY4ETOM MHEHHMHM YYaCTHHKOB, OOCYXZAaTh pEe3YyIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETrO BKJIAJa M KaXJIOro yYaCTHUKAa KOMaHIbl B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE€ TMPOEKTHI, OLIEHUBATh WJEW C TO3ULIUU HOBHU3HBI,
OPUTHUHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETHYECKOE IOBEJEHUE B Pa3IUUYHBIX
CUTYalUIX, TPOSABIATh TBOPUECTBO U BOOOpaKEHUE, OBITh MHUIIUATHBHBIM.

OByajieHNe YHUBEPCAIBLHBIMH PeryJSTUBHBIMHU AeHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHMS JUIsl BBISIBIICHUS MpPOOJieM M UX
pEIIeHHs B )KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BbIOMpAaTh HAa OCHOBE OHMOJOTMYECKUX 3HAHUN I1I€JIeBbIE U CMBICIOBBIC
YCTAaHOBKM B CBOUX JEHCTBUSX M IMOCTYIKaX MO OTHOIICHUIO K >KUBOW MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPY>KAIOIIHX;

CaMOCTOSITEJILHO OCYIIECTBISITh MO3HABATEIbHYIO JESITENbHOCTh, BBISBIATDH
npo0JIeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33/1auu B 00pa3oBaTeIbHOMN
JESITENHbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATENILHO  COCTABJISITh IUJIaH pEIIeHus MOpodiemMbl € Yy4ETOM
MUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPENOYTECHUI;

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPENOUYTEHUH;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a perieHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO HIUPOKOW JPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TOBBIIATH CBOM 0OOpa3oBaTENbHBIM U
KyJbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYaIlMsiIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIHTATOB IIEJISIM;

BJaJIeTh  HAaBbIKAMU  TO3HABaTEIbHOM  pedJeKcHud KaK  OCO3HAHMS
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, WX pPe3yJIbTaTOB U
OCHOBaHM, MCIOJIB30BaTh MPUEMBI pedIeKCUU NIl OLIEHKH CUTYyallluH, BbIOOpa
BEPHOTO pelIeHUS;

YMETh OIIEHUBATh PUCKH W CBOEBPEMEHHO IPUHUMATH PEIIEHUS MO HX
CHU)KEHHIO;



OPUHUMATh MOTHUBBI M apryMEeHTBl JAPYIMX TPH aHalu3e pe3yJbTaToB
NS TEebHOCTH;

3) npuHsiTue cedsi M APyrux:

NPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEeHTBl JAPYIMX TPH aHalu3e pe3yJbTaToB
NS TEebHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTHX HA OIMIMOKH;

pa3BUBAaTh CIOCOOHOCTH MOHUMATh MUP C MO3ULIUU JPYTOro YeJIOBeKa.

MNPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHbIe pE3yNbTaThl OCBOCHMSI COJEPKaHMUS Y4YEOHOro MpeameTa
«buonoruss» Ha yrayOJa€HHOM ypOBHE OpPHUEHTHPOBAaHBI Ha oOecleyeHue
npodpuinpHOTO  00ydYeHHs  oOywarommxcss  Omosorud. OHM  BKIIIOYAIOT:
cneruuyeckue s OMOJIOTUM Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH 11O
OCBOCHHIO, UHTEPIPETALMH U TIPEOOPA30BAHUIO 3HAHUM, BUJBI NEATEILHOCTH 10
MOJIYYEHUIO HOBBIX 3HAHUN M UX MPUMEHEHHUIO B Pa3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyauusx. lIpenmeTHble pe3ynbTaThl MPEACTABIEHBI I10
rojilamMm U3y4eHHusl.

[IpenmeTHbIe pe3yNbTaThl OCBOEHUSA yueOHoro mpeamera «buomnorus» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(OpPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMHM B CHCTEME
€CTECTBEHHBIX HayK, B (JOpPMHUPOBAHUU €CTECTBEHHO-HAYYHON KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHUH  TPoOJIeM  palMOHAIBLHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJIE POCCUMCKUX U 3apyOEkKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIQJICHHE CHCTEeMOW OHOJIOTMUECKMX 3HAHUM, KOTOpas BKJIIOYAeT:
OCHOBOIIOJIararone OHOJIOTHYECKUE TEPMHUHBI U TOHATUS (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPETryJAlHs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT M Pa3BUTHE), OUOJIOTHYECKHUE TEOPHUH
(xnerounas teopus T. IlIBanna, M. IlIneiinena, P. BupxoBa, xpomocoMHas Teopust
HacieAacTBeHHocTH T. Moprana), ydyenus (H. W. BaBumoBa — o 1eHTpax
MHOToOOpa3usst ¥ TMPOUCXOXKACHHS  KYJIbTYpPHBIX  DPACTeHHi),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO TOKOJIEHUS, PACIICTUICHUS, YUCTOThI TaMerT,
HE3aBUCUMOTro HacienoBanuss [. MeHaenss, TOMOJOTHYECKUX PSIIOB B
HAaCJIEJCTBEHHOU U3MEHYUBOCTH H. . Bagsusona), MIPUHIIATIBI
(KOMIUIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAyYHOI'O TIO3HAHHUS, HUCIIOIb3YEMBIX B
OMOJIOTUYECKUX HCCIEOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHWE, H3MEpEHUeE,
Ha0JII0/IeHNE, SKCTIEPUMEHT);



YMEHHE BBIICITISATh CYIICCTBCHHBIC TPU3HAKHN: BUPYCOB, KIETOK MPOKAPUOT H
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpraHM3MOB, B TOM YHCIIE
OakTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX M YEJIOBEKa, CTPOCHHUSI OPTaHOB M CHCTEM
OpPTaHOB pAacCTeHUH, JXUBOTHBIX, YEJIOBEKa, TIPOIECCOB >KU3HEACATEIHHOCTH,
MPOTEKAIONINX B OpraHW3MaX pacTeHUH, KUBOTHBIX M YEJIOBEKAa, OMOJOTHYECKHIX
poIIecCOB: oOMeHa BelecTB (MeTa0oIHM3M), MPEeBpaIeHUs] YHEPTUn, OpPOKECHHUS,
aBTOTPO(HOTO W TeTepOoTPOPHOrO THUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Meli03a, TaMeTOTeHe3a, SMOPHOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3MHOXEHUS,  WHIUBUAYaJIbHOTO  pa3BUTHs  opraHu3Ma  (OHTOTCHE3a),
B3aMMO/ICUCTBHS T€HOB, T€TEPO3KCa, HCKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3M MEXIy OpraHOWJAMHU KIETKH H UX
GYHKIMSMHU, CTPOSGHHUEM KJIETOK pa3HBIX TKaHEH W WX (QYHKIHAMH, MEXTY
OpraHaMl W CHCTEMaMH OpPTraHOB y PACTCHHH, XMBOTHBIX W YeEJOBEKa M WX
GYHKIMSIMH, MEXIYy CHCTEMaMd OpPTaHOB M WX (YHKIUSAMHU, MEXKIY 3TaraMu
oOMeHa BelIeCTB, dTallaMy KJIETOYHOTO IMKJIA ¥ )KU3HCHHBIX IIUKJIOB OPTaHU3MOB,
dTallaMi ASMOPHUOHATBLHOTO PAa3BUTHS, TEHOTHIIOM H (DEHOTHIIOM, (EHOTHUIIOM W
(dhaxTopamMu cpeibl OOUTaHUS;

YMEHHE BBISIBISATh OTIUYUTEIbHBIC TIPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHui, )KUBOTHBIX M YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIWE AapTryMEHTHI, OMOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIUKY ISl TOKA3aTEIbCTBA POACTBA OPTraHU3MOB Pa3HBIX
CUCTeMaTHYECKUX TPYIII;

YMEHHE peraTb ONOIIOTUICCKUE 3a/1a4H, BBISIBISTH MPHUYNHHO-CIICICTBEHHBIC
CBSI3M MEXTY UCCIIEyeMbIMH OUOJIOTUYECKUMH TIPOIIECCAMH U SIBIICHUSIMHU, JIeTIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBITIONHATH J1A0OpaTOPHBIE W MPAKTHYECKHe pPabOTHI, COOII0IAThH
npaBuia mpu pabore ¢ ydeOHBIM U JJaOOpaTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIIBUTATh THUIOTE3bI, MPOBEPATh WX OKCICPUMECHTAIHLHBIMU
cpencTBamMu, GOpMYyITUpPYs 1edb WCCICOBAHUS, AaHATU3UPOBATH IOJYYCHHEIC
pe3yabTaThl U JIeTIaTh BHIBOIBI;

YMEHHE y4YacTBOBaTh B Y4eOHO-MCCIIEIOBATEIBCKONW paboTe Mo OMOJOoTHuH,
DKOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, H
NyOJIMYHO  TIPEACTABIATH  TONYYCHHBIC  pPE3yJbTaThl HAa  yYCHHUYECKHX

KOH(EepEeHITUAX;
YMEHHE OIICHWBATh JITHYECKHUE AaCTeKThl COBPEMEHHBIX HCCJICJIOBAaHUN B
obmacth  OwosorMM W MEAWIHMHBI  (KJIOHMPOBaHHWE,  HMCKYCCTBEHHOE

OIUTOIOTBOPEHHE, HAMPAaBIEHHOE W3MEHEHHE I'€HOMa W CO3JaHUe TPAHCTE€HHBIX
OpTraHU3MOB);



YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BBHIOOp Oyaymied mpodeccuoHanIbHON
JEeSTENBHOCTH B 00JacTH OUOJIOTHH, MEAMIIMHBI, OMOTEXHOJOTHH, BETEpUHAPHUH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YTIyOJIsTh MO3HABATEIbHBIH
MHTEpEeC, HANIPABJICHHBI HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH npodeccun u
NPOJOJIKEHUE OMOJIOTMYECKOTO O00pa3oBaHHUS B  OpraHu3alUsaX CpeaHEro
npodeccuoHaIBLHOTO U BBICIIET0 00pa30BaHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUs yueOHoro mpeamera «buonorusi» B 11
Kjlacce NOJKHbI OTPAXkKaTh:

c(OpMHUPOBAHHOCTh 3HAHUW O MeECT€ W PpOJM OHOJIOTMHM B CHCTEME
€CTECTBEHHBIX HayK, B (OpPMHPOBAHWU COBPEMEHHON €CTECTBEHHO-HAy4YHOU
KapTUHBl MUpa, B IO3HAHUM 3aKOHOB MPUPOJAbI M PEUIEHWH HKOJOTHMYECKUX
npoOJieM dYeloBEYeCTBa, a TakKKe B PEIICHHWH BOMPOCOB PallMOHAIBHOTO
PUPOIOTIONIH30BAHUSA, U B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOIIEHHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIaJe POCCUMCKUX U 3apyOECKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHH;

YMEHHUE BIIAJIETh CHUCTEMOW OMOJOTUYECKHX 3HAHUU, KOTOpas BKIIOYAET
ONpeJieieHHs] M TOHHMAaHHME CYIIHOCTH OCHOBOIIOJIATAlOMUX OHOJOTUYECKUX
TEPMUHOB W TOHSTHM (BHUJ, SKOCUCTeMa, Ouocdepa), OHOJIOTHYECKUE TEOPUU
(aBomronnonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CeBeprioBa — 0 nyTsIX U HampaBieHusx 3Bostonun, B.M. BepHanckoro — o
ouocdepe), 3akoHbl (reHeTmdeckoro papHoBecus Jx. Xapau u B. BaitnOepra,
3apojsimeBoro cxoacrsa K. M. boapa), mnpaBuna (muaumyma 1O. JluOuxa,
AKOJIOTUUYECKON THpaMUIbl DHEPTHH), TUIOTe3bl (TumoTe3a «Mvupa PHK» V.
['unbepra);

YMEHHE  BJIAJETh  OCHOBHBIMH  METOJAMM  HAy4HOro  IO3HaHMS,
UCIIOJIb3YEMbIMU B OUOJIOTHYECKUX MCCIIEIOBAHUSAX )KUBBIX 0OBEKTOB M IKOCUCTEM
(omucaHue, u3MepeHue, HaONIOCHHE, SKCIEPUMEHT), CIoco0aMu BBISBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B PUPOJE;

YMEHHUE BBIJCIATh CYIIECTBEHHBIE MPHU3HAKH: BUIOB, OHOTEOIEHO30B,
HPKOCUCTEM U Ouochepsl, CTAOMIM3UPYIOIIETO, ABUXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT O otOopa, aJIONAaTPUYECKOTO U CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBUXKYIIUX CHJI SBOJIFOIMU HAa T€HO(OH MOMYIISIIUH,
PUCTIOCOOJIEHHOCTH OPTraHU3MOB K cpejie OOWTaHMsI, YepeJOBaHUSI HalpaBICHUN
ABOJIIOLIMM, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHUE YCTaHABIMBAaTh B3aWMOCBS3M MEXAY MPOLECCAMHU SBOJIOLNH,
IBIKYIIUMU CHJIAMH AHTPOIIOr€HEe3a, KOMIIOHEHTAMH PAa3JIUYHBIX 3KOCUCTEM U
NPUCTIOCOOJIEHUAMH K HUM OPTaHU3MOB;

YMEHHUE  BBIABIATH  OTIIMYMTENbHBIE  NPU3HAKKM  KUBBIX  CHCTEM,
NPUCTIOCOOJIEHHOCTh BHUJIOB K cpefie oOuTaHus, aOMOTUYECKUX M OMOTHYECKHUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aMMOCBS3€H  OpraHM3MOB B  COOOIIECTBAaXx,
AHTPOIIOTCHHBIX U3MEHEHU B DKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIWE AapTryMEHTHI, OMOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIUKY ISl TOKA3aTEIbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CHUCTEMAaTHYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CPeJIbl OOUTAHHMS, CTMHCTBA
YeIIOBEUECKNX pac, HEOOXOJUMOCTH COXpaHEHHs] MHOTOOOpa3usi BHIOB U
HKOCHCTEM KaK YCIIOBHS COCYIIIECTBOBAHHUS MPUPOJIBI M YEITOBEUCCTBA;

YMEHHE pelaTh ONOIIOTUICCKUE 3a/1a4H, BBISIBISTH MPHUYNHHO-CIICICTBEHHBIC
CBSI3M MEXTY UCCIIEyeMbIMH OUOJIOTUYSCKUMH TIPOIIECCAMH U SIBIICHUSIMHU, JIeTIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBITONHATH JTA0OpaTOPHBIE W MPAKTHYECKHEe pPabOTHI, COOII0IAThH
npaBuia mpu pabore ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, MPOBEPATh WX OKCICPUMECHTAIHLHBIMH
cpencTBamMu, GOpMYyITUpPYs 1elb WCCIEJOBAHUS, AaHATU3UPOBATH IOJYYCHHEIC
pe3yabTaThl U JIeTIaTh BHIBOIBI;

YMEHHE Y4YacTBOBATh B Y4eOHO-MCCIIEIOBATEIBCKOW paboTe 1o OMOJoruw,
DKOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, H
NyOJIMYHO  TIPEACTABIATH  TONYYCHHBIC  pPE3yNbTaThl HAa  yYCHHUYECKHX
KOH(EepEeHITUAX;

YMEHHE OILIEHWBATh TUTIOTE3bl M TEOPHH O TIPOUCXOXKICHUH KU3HHU, YEIOBEKA
M YEeJOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHAX M CIIOCO0AX MPEIOTBpPAICHISI
rI100aabHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIA BBIOOp Oymymiel mpodeccHoHaTbHOM
IESTeILHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTHH, TIPUPOIOIIOIH30BAHMS, METUIIUHBI,
OMOTEXHOJIOTUH, TICHXOJIOTHH, BETEPUHAPUHU, CEIHCKOTO XO3SWCTBa, IHIIEBOM
POMBIIIUICHHOCTH, YTIIyOJNSTh IMO3HABATEIBHBIA WHTEpEC, HAMpaBICHHBIN Ha
OCO3HAaHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mMpodeccHr H  TPOJOJDKEHUE
OHMOIOrMYecKoro 00pa30BaHUsl B OPTaHM3AIMIX CPEAHETO MPOPECCHOHATHLHOTO U
BBICIIIETO OOPa30BaHMSI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3jiejioB 1 TeM uugpoBbie
Ne i/ P Konrpoububie | IIpakTuyeckue (mupp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [JOK
1 Buonorus kak Hayka 5 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
2 JKuBble cuCcTEMBI U UX U3y4EHUE 10
bubmuoreka [JOK
3 b 6 0.5
HOTOTHA HITeTiH https://m.edsoo.ru/863e6564
bub. OK
4 XuMudeckas OpraHu3anus KICTKU 28 1 h:tIszI:I;I/(r):l.GGIilasc]i).ru 178416292
bubmuorexa [JOK
5 C 28 2
TPOCHHE H (pyHKLHH KICTKH https://m.edsoo.ru/7f41¢292
6 OOMeH BeIecTB ¥ MpeBpalleHre YHEPTUU B 9 L5
KJIETKE ,
Hacnexncreennast unopmarus u bu6mmoreka [IOK
7 ; 19 0.5
peanu3arys e€ B KIeTKe https://m.edsoo.ru/7f41¢292
JKU3HEHHBIN UK KJIETKU 6 1
Crpoenrnie u GyHKIIMH OPraHHU3MOB 17 1.5
10 PasMHOkeHuE U pa3BUTHE OPraHU3MOB 8 1.5
I'eHeTnkKa — HayKa O HACIEACTBEHHOCTH U bubmmoreka [JOK
11 4 0.5
M3MEHYMBOCTH OPTaHU3MOB https://m.edsoo.ru/7f41¢c292
12 3aKOHOMEPHOCTHU HACJIEACTBEHHOCTH 10 1




13 3aKOHOMEPHOCTH U3MEHYMBOCTU 6 1
14 I'eneruka yenoBeka 3 0.5
15 Cenexuusi opraHu3MoB 4 1,5
16 BHOTEXHONOTHS U CHHTETHYECKas 6 0.5
ouonorus
17 Pe3epBHOE Bpemst 1
NYECTBO YACOB I1
OBLIEE KOJI CTBO HACOB I1O 170 145

I[TPOTPAMME




11 KVIACC

KosmnyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBanue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoububie | IIpakTuyeckue (mupp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
3apoKJIeHNE U Pa3BUTHE SBOTIOIMOHHBIX bubmmoreka [JOK
1 . 10
MpeJCTaBICHUN B OMOJIOTUH https://m.edsoo.ru/7f41cc74
MukposBoitonus U €€ pe3ysbTaThl 33 2
3 MakponsBostonus 1 €€ pe3ylbTaThl 16
4 [IpoucxoxxaeHue u pa3sBUTHE KU3HU HA 41 15 bubmmoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
5 [IpoucxoxaeHne 4eI0BEeKa — aHTPOIIOT€HES 13 1
e} _
6 | oprmomon n naoprammmermxcncren | S 05 | DimorexaliOK
P . AP . ' https://m.edsoo.ru/7f41cc74
C OKpY’Karollei cpeaoi
Opranusmesl 1 cpefja 0OUTaHHS 11 1.5
DKoJoTus BUAOB U MOMYJISLIHUN 9 0.5
9 DKOJIOTHS COOOIIECTB. DKOJOTHYSCKHE 12 0.5 bubmuorexa [JOK
CHCTEMBI ' https://m.edsoo.ru/7f41cc74
10 Bbuocdepa — rmobanpHas sxocucTemMa
11 UenoBek u OKpykaromas cpeia
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10
- 170 0 7.5

I[TPOTPAMME




IHOYPOYHOE IINTIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acos

KoHTpoJibHbIE

Bcero
padoThI

IIpakTHYeckue
padoThbI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

buonornsa xak KOMILIEKCHAs HayKa U KaKk
4acTh COBPEMEHHOT0 00IIeCcTBa.

laenens

KpaTkas uctopus pa3BuTusi OMOJIOTHH.
bunonornueckue HAayKHU U U3y4acMbIC UMHU
poOIEMBI.

luenens

qDYHZ[aMeHTaJH)HI)IC, IIPUKIIAIHBIC
IIOHUCKOBBIC

OUOJIOTUU.

HAay4YHbIC HUCCICIOBaHUA B

luenens

3nayenne Ouonornu B (hopMUpOBAHHUH
COBPEMEHHOM €CTECTBEHHO-HAYyYHOMI
KapTUHBI MUpA.

luaenens

IMIpodeccun, cBsizaHHBIE C  OWOJIOTHEH.
3nayeHne  OWMOJIOTHM B TNPAKTHYECKOU
NEeSITENIbHOCTH YesoBeKa: MEIMIINHE,
CEJIbCKOM  XO3MHCTBE, IPOMBIIIJIEHHOCTH,

OXpaHe IPUPOBI.

laenens

JKuBrle cucTeMBI M UX CBOMCTBA

2Henens

CBolicTBa KHUBBIX CUCTEM: €JUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U
L[EJIOCTHOCTD, CI0XKHOCTb U
YIOPSIIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTD,

2Henens




CaMOOpraHu3alusl, CaMOBOCIIPOU3BEICHUE,
pa3apaxuMoCTh, U3MEHUYUBOCTb, POCT U
pa3BUTHE.

ypOBHeBaSI opraHu3anus KUBbIX CUCTEM

2Henens

YPpOBHM OpraHU3alUH )KUBbIX CUCTEM:
MOJIEKYJISIPHBIN, KIETOYHbIN, TKAHEBBI,
OPraHU3MEHHBIN, TONYJISALIMOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMOTEOIICHOTUIECKHI ),
OnoChepHBI.

2Henens

10.

HaYKI/I, HU3Yy4Jaromue KUBbIC CUCTCMEBI Ha
Pa3HBIX YPOBHAX OpraHHU3alnu.

2Henens

1.

N3yuenue xuBbIX cucteM. MeTo bl
ouonorudeckoi Hayku. HaOmronenue,
U3MEpEeHUE, SKCIIEPUMEHT, CUCTEMaTU3aIHs,
METaaHaIu3.

3Henens

12.

IToustTie o0 3aBUCHMMOM U HE3aBUCUMOU
nepemeHHoOu. [Inanuposanue
SKCIIEPUMEHTA.

3Henens

13.

[TocranoBka u npoBepka runote3. Hynepas
TUTIOTE3A.

3Henens

14.

[TonsiTue BEIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B OMOJIOTHYECKUX JAHHBIX.

3Henens

15.

Onenka JIOCTOBEPHOCTH MOJTyYEHHBIX
pe3yIbTaTOB. [TprunnbI HUCKAKEHUS
pe3yJIbTaTOB  JKCHEPHMEHTA. [onsarue
CTaTHCTUYECKOTO TECTA.

3Henens

16.

KrneTka-cTpykTypHO-QYHKITMOHAIBHAS
€MHULIA 5KUBOTO.

duenens




duenens

17. Hcropust OTKPBITHS U U3YYEHUS KIIETKH.
18. Kinerounas Teopus. Anenens
19 OcHoOBHbIE MOJIOKEHUS COBPEMEHHOM 4nenens
" | KJIIETOYHOM TEOPHH.
MeToasl MOJIEKYJIIPHON U KIIETOYHOU 4nenens
ouonoruu. [IpakTrueckas padota
20 «M3ydeHne MeToI0B KJIETOYHOU OMOJIOTHI 0.5
' (xpomarorpadus, SeKTpohopes, '
muddepeHnnaibHoe IeHTPUPYrupoBaHue,
[11IP)»
N3yuenue (UKCUPOBAaHHBIX KJIETOK. SHenens
71 OnexrponHass Mukpockonus. Kondokanpnas
" | MEKpockonus. ButanbHoe (MPUKU3HEHHOE)
U3Y4YEHUE KIIETOK.
22. XUMHUYECKUN COCTAB KIIETKU SHezens
23. Makpo-, MUKpO- U YJIbTPAMUKPOIJIEMEHTHI. Suenens
Bogna u e€ ponb kak pacTBopuTes, SHenens
24. peareHra, y4actue B CTpYKTypUpPOBaHUU
KJIETKH, TETUIOPETYIISILIUH.
)5 MuHepanbHbIe BELECTBA KIETKH, UX SHenens
' OUOJIOTHYECKAs POJTh
26. Posnp KaTHOHOB ¥ aHMOHOB B KJIETKE. 6renend
Oprannyeckre BeniecTBa KIeTKH — OeNKH. 6Henens
217. Jlaboparoprast pabota «O0HapYyKEeHUE 0.5

OEJIKOB C MOMOILBIO KAYECTBEHHBIX




peakuuiin

)3 CBoiicTBa, KIaccuukanus 1 GyHKIAN 6Henens
' OenKOB
29. benkyu. AMUHOKHUCIIOTHBIN COCTaB OEJIKOB. 6renend
CTpyKTYpBI OETKOBOW MOJIEKYIIBI. 6Henens
30. [lepBuuHas cTpykTypa Oenka, nenTuaHast
CBSI3b.
31 BropuuHasi, TpeTHdHasI, YSTBEPTUIHAS Taenens
' cTpykTypsl. enarypauus. [lpuonuvl.
1 Oprannydeckue BenecTBa KIeTKH — THenens
' YIIIEBOIBI
13 MoHocaxapuibl, JUCaxapHbl, Taenens
' OJIUTOCAXapHU/IBI M TIOJIHCAXAPUJIBL.
OOmuit  TiaH  cTpoeHWss U (UBHKO- Taenens
34. | xummuueckue CBOMCTBa YIJIEBOJIOB.
Bbuonornyeckue QyHKIIUN YTIEBOIOB.
35 Oprannyueckue BenecTna KIETKH — THenens
' JIATIA B
36. IManpodunbHO-rHAPOPOOHBIE CBOHCTBRA. 8uenens
37 Knaccudukarus mununos. Tpurnunepusl, 8uenens
' (hochoauuIbl, BOCKH, CTEPOUIBL.
38. buonoruveckre QyHKIIUN JTUITHIOB. Sneners
OOmue cBoiicTBa OMOJIOTHYECKUX MEeMOpaH — 8uenens
39. | TekyuecTb, cIOCOOHOCTh K CaMO3aMbIKAHUIO,

MOJIYTIPOHUIIAEMOCTb.




40.

Hyxnennossie kucnotsl. JJHK n PHK.
Jlaboparoprast padota «/ccnenoBanue
HYKJICMHOBBIX KHCIIOT, BBIJICTICHHBIX U3
KJIETOK Pa3JINYHBIX OPraHU3MOBY»

0.5

Suenens

41.

CrpoeHne HyKJIEHHOBBIX KUCIIOT.
Hyxneoruasr. [Tpuanun
koMIieMeHTapHocTu. [IpaBuo Yapradda.

9uenens

42.

Crpykrypa JHK — nBoitnas crniupanis.
MecToHax0XIeHHE U OMOJIOTHUECKUE
¢dbynxun JJHK.

9uenens

43.

Bugel PHK. ®@ynxkuuu PHK B knetke.

9uenens

44,

Crpoenue u ¢pynkiun ATO. [pyrue
Hykneosuarpudocdarsr (HTD)

9uenens

45.

Makponspruueckue cBsizu B MoJiekyine ATO.
buonornyeckue ¢pynkiun ATO.

9uenens

46.

CexBenupoBanue JJHK. Metoasl reHoMukH,
TPaHCKPUIITOMUKH, IIPOTEOMUKHU

10uenens

47.

MeToapl CTPYKTYpHOU OHOJIOTHH

10uenens

48.

CtpykTypHas OMONOTHs: OHOXUMUYECKHE U
Onou3nIecKrue UCCIEeI0OBaHMs COCTaBa U
IIPOCTPAHCTBEHHOM CTPYKTYPBI
OMOMOJIEKYIL.

10uenens

49.

Mooenuposanue cmpykmypul u QhyHKyul
OUOMONEKYI U UX KOMNIEKCO8.
Komnvromepnuuii ouzatin u opeanuveckuii
cunmes OUOMONIEKYIL U UX HENPUPOOHBIX
aAHAN0208.

10uenens




50 Tuns! knetok. CTpyKTypHO- 10nenens
' (byHKIMOHATBHBIE 00pa30BaHUS KIETKH.
51. | IIpokapuoTHueckas KieTka nenens
52. | Kierounas creHka OakTepHii ¥ apxeu. 11nenens
Oco0OeHHOCTH CTpPOEHUs TEeTepoTPOPHON U 1 1uenens
53. | aBTOTpO(HOI TPOKAPUOTUYECKUX KIIETOK.
MecTo 1 posib IPOKapuoT B OMOIIEHO3AX.
CtpoeHue 3ykapuoTUYECKON KIIETKH. 1 1uenens
54. [Ipaktuueckas padota «M3yueHue cBOMCTB 0.5
KJIETOYHON MEMOpaHbI»
55. IToBepXHOCTHBIN ammapar KJICTKH 11nenens
[TnazmaTuueckas memOpaHa 12nenens
56. (nna3manemma). CTpykTypa
IJ1a3MaTUYeCKO MEMOpaHBI.
Tpancnopr BelecTs uepes 12nenens
IJ1a3MaTHYECKYI0 MEMOpaHy: MacCUBHBIN
57. (muddyzus, odbneruénnas quddysusi),
aKTUBHBIN (IEPBUYHBIN U BTOPUYHBIN
AKTUBHBIN TPAHCIIOPT).
58 [Tonynponunaemocts MeMOpaHsl. PaboTta 12nenens
' HATPHUII-KAIHEBOTO HACOCa.
59 DHAOIUTO3: TUHOIMTO3, (ParoinuTo3. 12nenens
' DK301HTO3.
60 Knerounas crenka. CTpykTypa U QyHKIIHH 12uenens
' KJICTOYHOH CTEHKH pacTeHUH, IpruOoB.
61. OnHOMEMOpaHHBIE OPTaHOU Bl KIIETKH. 0.5 13uenens




IIpakTnueckas padora «M3yuenue
JBAKECHHUSI LINTOILIA3MbI B PACTUTENIBHBIX
KJIETKAaX»

62.

[uromnazma. L{uto3omns. Llutockener.
JIBM>KEHHE LIMTOILIA3MBI.

13uenens

63.

[ToryaBTOHOMHBIE OPTaHOU Bl KJIICTKH:
MUTOXOHIPUH, TIACTUIBL. JIaboparopHas
pabota «MccnenoBanue mia3Mou3a u
JIeTIa3MOJTN3a B PACTUTEBHBIX KIIETKAX)

0.5

13uenens

64.

Ipoucxoacoenue Mmumoxonoputl u niacmuo.
Cumbuoeenes (K.C. Mepeocrkosckuii, JI.
Mapeynuc).

13uenens

65.

Crpoenrie U GyHKIIMH MUTOXOHIPUHN
rwtactua. [lepBudnbie, BTOpUYHBIEC U
CIIO’KHBIE TUTACTH Bl (POTOCUHTE3UPYIOIINX
9YKapuorT.

13uenens

66.

XI0pOIUIACTEI, XPOMOIIIACTHI, JIEMKOIUIACTBI
BBICIINX PACTEHUH.

14uenens

67.

HememOpaHHBIE OpraHOU B KIETKH

14uenens

68.

Crpoenue u GyHKIIUA HEMEMOPaHHBIX
OpPraHoOUJIOB KJIETKH. PHOOCOMBL.

14uenens

69.

IIpomescymounvie punamenmul.
MukpounaMeHTsl. Akmunosbie
Mukpogunamenmul. MpIIIEUHbIE KIETKH.
Axmunosvle KOMROHEHMbL HEMbILUEUHbIX
KJ1emox.

14uenens

70.

MukpoTpy6ouku. KiieTouHslit ieHTp.
CrpoeHue U IBUKEHUE )KTYTUKOB U

14uenens




pecHruyek. MUKpOTPYOOUKH ITUTOTIA3MBI.
LenTpuons.

71.

Benxu, accoyuuposanmvie c
MUKpoghuramenmamu u MUKpOmpyoouKamu.
Momopmusie benxu.

15uenens

72.

Crpoenue u GyHKIUH sIIpa

15uenens

73.

OO6omnouka siapa, XpOMaTHH, KapHUOILIa3Ma,
SIPBIIIKA, X CTPOCHUE U QYHKIINH.
SInepHbIil GENTKOBBI MaTPUKC.

15uenens

74.

[TpocTpaHCTBEHHOE PACIIONIOKECHUE
XpOMOCOM B UHTEp(Ha3HOM sIpe.
Dyxpomamun u cemepoxpomamun. bemku
XpoOMaTHHa — T'MCTOHBI.

15uenens

75.

Junamuxa si0eproii 000104KU 8 MUMO3e.
AHoepnvlii mpancnopm.

15uenens

76.

Knerounbsle BKIIIOUEHUS.

16uenens

77.

CpaBHUTENIbHAS XapaKTEPUCTHUKA KIETOK
sykapuoT. JlabopaTopHas padora
«M3ydeHne cTpoeHus KIETOK pa3JInyHbIX
OpraHU3MOB»

0.5

16uenens

78.

AccUMWISIIIUS U JUCCUMUIISIIUS — JIBE
CTOpOHBI MeTaboau3Ma. THurel oOMeHa
BemecTB. JlabopaTopHas padora «3yueHue
KaTaJTUTHYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpUMepe aMHIIa3bl WU KaTajiasbl)y

0,5

16uenens

79.

@epMEeHTAaTUBHBIN XapaKTep peakui
KJIeTOUHOTO MeTabonu3ma. JlaboparopHas

0.5

16uenens




pabota «M3ydyeHnue GpepMeHTaTUBHOTO
pacIIernyieHust IepoKCHIa BOJOpOIa B
PACTUTCIIBHBIX U JKUBOTHBIX KJIICTKAX»

80. benku-akTuBaTOpBI U OEIKU-UHTHOUTOPBI l6uenens
81. ABTOTpO(HBII THIT 0OMEHA BELIECTB 17nenens
82. | ®otocuHTE3 I7uenens

XemocunTe3. JJabopatopHas pabora 1 7uenens
83. «CpaBHEHHE MTPOIIECCOB POTOCUHTE3A H 0.5

XEMOCHHTE32»

AmnaspoOHbIe OpraHu3Mbl. Buabl OpoxkeHusl. 1 7nenens
84. Jlaboparoprast pabota «CpaBHEeHUE

MPOIIECCOB OPOKEHUS U IBIXaHUS»
25 AdpoOHBIE OpraHU3MBbI. DTaIbl 1 7nenens

' SHEPreTHYECKOTo OOMEHa

DHeprust MeMOpPaHHOTO TPaIMeHTa 18uenens
86. npotoHoB. Cunre3 AT®: pabora

poTOHHOU AT®-cuHTa3b!
87. | Peakuum MaTpH4HOrO CHHTE3A 18uenens

[TpuHIIMTT KOMIUIEMEHTApHOCTH B PEAKIIHSIX 18uenens
88. MaTpUYHOTO CUHTe3a. Peanuzarus

HaCJIeICTBEHHOM NH(pOpMAIIHH.
89. | Teneruyeckuii KOj, €ro cBOiicTBA. 18nenens
90. | Tpauckpunuus — MaTpudHbIi cuate3 PHK 18nenens




[IpuHIAIIBI TPAHCKPUIILUU:

19uenens

91. KOMIUIEMEHTAPHOCTh, aHTHIIAPAJUICITBHOCTbD,
aCUMMETPHUYHOCTb.
Cospesanue MAMPUYHLIX PHK 8 19uenens
92. | sykapuomuuecxoii knemke. Hexooupyowue
PHK.
93. | TpaHcnsmus 1 €8 FTansl 19uenens
94 VYyactue Tpancnoptaeix PHK B 6nocunTtese 19uenens
' Oenka. YciaoBust GMocHHTE3a OelKa.
95 KomupoBanue amuHokucinot. Posib pudocom 19uenens
' B OHocHHTE3e Oenka
96 Cospemennvie npedcmasienusi 0 CmpoeHuu 20nenens
' 2€HO08.
97 Opranu3anus reHomMa y IpoKapuoT U 20uenens
' 3YKapuoT
08 MouiekynsipHble MEXaHU3MBbI 3KCIIPECCUU 20uenens
' TE€HOB Y 3YKapHUOT
Bupycsl — BHeKieTOUHBIE (POPMBI )KU3HU U 20uenens
99. obnuratHeie apa3uThl. [IpakTrueckas 0.5
pabota «Co3ianue MoIeH BUpYCa»
100 CrpoeHure IpOCThIX U CIOXKHBIX BUPYCOB, 20uenens
| perpoBUpYCOB, GakTepUO(daros.
Kuznennwiti yuxn JJTHK-cooeporcawjux 2 luenens
101 supycos, PHK-cooeporcawux eupycos,
| bakmepuogazos. Obpamnas
MPAHCKPUNYUsl, pesepmasd, unmezpasa.
102. | BupycHble 3a00JIeBaHUS YEIIOBEKA, 21nenens




KUBOTHBIX, PACTCHUH

103 CIInA, COVID-19, commanbHbie U 21luenens
| MemMIMHCKHUE TPOOIIEMBIL.
Buoungopmamuxa: unmezpayus u ananus 21uenens
104. | o6orvwux maccusos («bigdata»)
CMPYKMYPHBIX OUONOSUYECKUX OAHHBIX.
105. | HaHOTEXHOJIOTMH B OMOJIOTMU U MEIUIIMHE 2lmenens
106. | JKusHEHHBIN [IUKI KIESTKH 22uenens
107. | Marpuunsiii cunres JJHK 22nenend
Xpomocomsl. JlabopaTopHast pabota 22uenens
108. | «/3ydeHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIpernaparax»
109. | leneHue KIETKH — MHTO3 22ueniens
Tunel knetok. KapuokuHes U HUTOKUHES. 22uenens
110 Jlaboparoprast pabota «Habmonenue 0.5
| MHTO3a B KIIETKaX KOHYMKA KOPEIIKA JIyKa '
(Ha rOTOBBIX MUKpOIIpenapaTax)»
I11. | Perynauus )KU3HEHHOTO LUKIIA KJIETOK 23uenens
112. | Opraausm Kak eJuHOE 11eJI0e 23nenens
13 Tkanu pacrenuii. JJaboparopnas pabota 0.5 23uenens
| «3yuenue TKaHel pacTeHUiD» '
TkaHM )KUBOTHBIX U YEJIOBEKA. 23uenens
114. | JlaboparopHas pabota «M3ydyeHue Tkanen 0.5

KHUBOTHBIX»




Opranel. CucreMsl opraHos. JlaboparopHast 23uenens
115.| paborta «/3yyeHne opraHoB IBETKOBOTO 0.5
pacTeHus»
116. | Omnopa Tena opraHu3MOB 24nenend
117. | JIBuU>KeHHE OPraHU3MOB 24nenend
118. | Iluranue opraHu3mMoB 24neqens
119 [InTanre MO3BOHOYHBIX JKUBOTHBIX. 24nenens
" | TluieBapuTeNbHas CHCTEMA YElIOBEKA
120. | /IpixaHue OpraHu3MoOB 24neqens
121 JIpIxaHue MO3BOHOYHBIX KUBOTHBIX U 25Henens
| gemoBeka
122.| TpaHCHOPT BELIECTB y OPraHU3MOB 25nenend
123 KpoBeHocHas cuctema no3BOHOYHBIX 25Henens
" | JKHMBOTHBIX M Y€JIOBEKA
124. | BslaeneHnue y opraHu3MoB 25Henens
125. | 3amwura y opraHu3MOB 25Henens
126. | MmMmyHHas cucteMa 4elloBeKa 26ne7ens
127. | Pa3apaxuMocCTh U pEryisiiys y OpraHu3MOB 26nenend
128 I'ymopanbHas perymsiuusi ¥ SHIOKpUHHAs 26Henens
| cHcTeMa KMBOTHBIX M Ye€JIOBEKA
129. | ®opMbl pa3MHOXKEHHS] OPraHU3MOB 26ne7ens




130.

[TosmoBo€ pa3zmMHOKEHNE

26uenens

131.

Meiio3s

27uenens

132.

I"ametorenes. OO0pa3zoBaHHe U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHas pabota
«M3ydeHne cTpoeHus MOJIOBBIX KIETOK Ha
TrOTOBBIX MUKpOIIpEnapaTax»

0.5

27uenens

133.

WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT'€HE3

27uenens

134.

3akyajKa OpraHoB U TKaHEH U3
3apOJbIIIICBBIX JIMCTKOB

27uenens

135.

Poct u pa3zsutue xxuBoTHbIX. JJabopaTtopHas
pabota «BrIsIBIIeHUE TPU3HAKOB CXOJICTBA
3ap0)11)1mel71 IIO3BOHOYHBIX XUBOTHBIX))

0.5

27uenens

136.

PasMHOkeHUE U pa3BUTHE PACTCHUMN.
Jlaboparoprast pabota «CTpoeHHE OpPraHoOB
Pa3MHOXKEHHSI BEICIITUX PACTCHHI

0.5

28uenens

137.

I/ICTOpI/ISI CTAHOBJICHUSA U PA3BUTHUA
IFCHCTUKH KaK HAYKH

28uenens

138.

Pa6oter I'. Menpnens, I'. ne ®pu3sa, T.
Moprana. Ponbs oTeuecTBEHHBIX YUEHBIX B
pa3Butuu reHetuku. Padotst H. K.
Konarsnosa, H. 1. BaBunosa, A. H.
benoszepckoro, I'. /1. Kapnieuenxo, 1O. A.
Owmrmuenko, H. B. Tumodeena-
Pecoscxkoro.

28uenens

139.

OCHOBHBIE IIOHSITHS ¥ CUMBOJIBI T€HETUKU.
Jlaboparoprast padota «Jlpo3oduna kak

0.5

28uenens




00BEKT FT€HETHYECKUX HCCHGHOB&HHﬁ))

OCHOBHBIE METO/Ibl TEHETHKU: 28uenens
140. | ruOpPUIOIOTHYESCKUH, IIUTOJIOTHUECKUH,
MOJIEKYJISIPHO-T€HETUYECKUH.
3aKOHOMEPHOCTH HACIIEOBaHUS 29uenens
MpU3HAKOB. MOHOTHOPHTHOE CKPEIIMBAHNE.
141. | Ilpaktuueckas pabora "M3yueHue 0.5
pe3ynbTaTOB MOHOTUOPHUIHOTO
CKpEIIUBAHUS Y IPO30PHIThI"
142 [{uTosnornyeckne 0CHOBBI MOHOTMOPUHOTO 29uenens
| CKpeluBaHus
143 Ananusupytouiee ckpemuanre. HenonHoe 29uenens
| JIOMMHHpOBaHHE
Jurubpunnoe ckpemuBanue. [Ipakrnyeckas 29uenens
144 pabota «/3y4ueHue pe3yabTaToB 0.5
| IUrMGpHOHOrO CKPEIUBAHUS Y '
IPpO30(QHITBD»
145 [{uTosornueckue OCHOBBI JUTHOPUIHOTO 29uenens
| CKpeluBaHus
146. | CuemnueHHOe HAacIe[0BaHHE PU3HAKOB 30nenens
147. | XpomocoMHas TeOpHs HACIeICTBEHHOCTH 30nenens
148. | T'eneruxa nona 30nenend
149. | T'eHoTHI Kak LIEJIOCTHAsl CUCTEMA 30nenend
150 I'eneTnueckuii KOHTPOJIb Pa3BUTHUS 30nenens

paCTeHHfI, JKHMBOTHBIX U YCJIOBCKaA




I51.

N3MeHunBOCTh MpHU3HAKOB. BUbl
U3MEHYNBOCTH

3luenens

152.

MoudukanroHHas U3MEHYUBOCTh

31luenens

153.

BaprannoHHBI s ¥ BapUaLlMOHHAS
kpuBas. JlabopaTopHast pabora
«HMccnenoBanne 3aKOHOMEPHOCTEN
MOIM(UKAITIOHHONW N3MEHUYNBOCTH.
[TocTpoeHne BapuallMOHHOTO psija U
BAPUALIMOHHON KPUBOI»

0.5

31uenens

154.

I'enoTunmyeckas N3MEHUYUBOCTb.
KoMOuHaTuBHast N3MEHYNBOCTD

3luenens

155.

MyranuoHHast '3MEHYUBOCTb.
IIpakTnueckas padora «MyTtauuu y
po30(GUiIsl (Ha TOTOBBIX
MUKpOIpernaparax)»

0.5

31luenens

156.

3aKOHOMEPHOCTH MYTALMOHHOIO IIpoLECCa.
ONUreHeTHKa U SITUT€HOMUKA

32"enens

157.

I'eneruka yenoseka. [Ipaktuueckas pabota
«CocTaBrieHe U aHATIU3 POIOCIOBHOI

0.5

32"enens

158.

MeTtoapl MEAUIIMHCKOM Te€HETUKHN

32"enens

159.

3Ha“IGHI/Ie MGI[I/IHI/IHCKOI>'I TCHCTHUKU B
Hpe[[OTBpaHIeHI/H/I H JICHCHHUH I'CHCTHUUYCCKUX
3a00JIEBAaHUI YEIIOBEKA

32"enens

160.

OCHOBHBIE TIOHSITHSI CCJICKIINU.
Jlaboparoprast pabota «/3ydeHue copToB
KYJbTYPHBIX PACTEHUN U MOPOJ JOMAITHUX
KUBOTHBIX»

0.5

32"enens




MeTo1bl ceneKMOHHON PabOTHI. 33uenens
161. | Jlaboparopras pabota «/3ydeHrne MeToI0B 1 0.5
CEJICKLIUU PACTCHUIN»
JlocTrKeHUs CeNeKIIUN PacTeHUN U 33uenens
162. | xuBoTHbIX. [IpakTHueckas padbora 1 0,5
«IIpuBUBKa pacTeHUI»
163, CoxpaHeHue, U3y4eHHE U UCII0JIb30BAHNE 1 33uenens
TeHETHYECKUX PECYPCOB
buoTtexHonorus kak Hayka 1 0Tpacib 33uenens
164. | mnpousBoactsa. [IpakTuueckas padbota 1 0.5
«M3yueHne 00bEKTOB OMOTEXHOJIOT U
165. OcHOBHBIE HaNpaBJIE€HUS! CHHTETUYECKOU 1 33uenens
ouosorun
166. | XpomocomHasi U FeHHasi HHKEHEPHUSI 1 34nenend
167. | MeauuuHckue OMOTEXHOIOTHH 1 34nenens
168, Pemenue 3anannii EI'D no usydyeHHomy 1 34nenens
MaTepuainy.
169, Pemenue 3anannii EI'D no usydyeHHomy 1 34nenens
MaTepuainy.
Pesepaubiit ypok. [ToBTOpenue, 0600mieHuE, 34nenens
170. | cucremaTu3anus 3HaHUN IO TPOUJEHHOMY 1
Matepuaiy 3a 10 kiacc.
OBUIEE KOJIMYECTBO YACOB I10 170 14.5

I[TPOTPAMME




11 KVIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Hara nudposbie
Nen/m | Tema ypoka Konrpoububie | IlpakTHyeckue
Bcero u3ydeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThbI
pecypcsl
1. OpomonmonHas Teopus Y. Jlapuna 1 Trenens
[Ipenmnoceliku BOSHUKHOBEHHUS Inenens
2. napBuHu3Ma. JKU3Hb 1 HaydHas 1
nesrenbHoCTh Y. /lapBuHa.
3 JIBM>KyIpe CHIIbl 3BOJIFOLMH BUAOB 110 Y. | laenens
' JapBuny
4 Boprba 3a cymecTBoOBaHNE, €CTECTBEHHBIH 1 Inenens
' U UCKYCCTBCHHBIN 0TOOD
5 DOopMUPOBAHHE CUHTETUYECKON TEOPUU | Inenens
' 3BOJIIOLH
6. HeifTpanbHas Teopyst 3BOITIONUH. 1 ZHenen
CoBpeMeHHast 3BOJIIOIIMOHHAST OUOJIOTHSL. 2Henens
7 3HaueHue 3BOJIIOLIMOHHON TEOPHUH B 1
' (bOopMHUPOBAHUN €CTECTBEHHO-HAYYHON
KapTUHBI MUpA.
Pemenne 3aganuit EI'D no teme 2Henens
8. «3apo:kaeHne U pa3BUTHE IBOJTIOIHOHHBIX 1
npeacTaBJIeHUi B OM0JI0TMI»
9 Pemenne 3aganuit EI'D no teme | 2Henens

«3ap0>1c)1eﬂue U Pa3sBUTHUE IBOJIOIUOHHBIX




NnpeacTaBjeHuil B 0M0JI0T I

Pemenne 3aganuit EI'D no teme 2Henens
10. | «3apoikneHne u pa3BUTHE IBOTIOIHOHHBIX
npeAcTaBJeHuii B OHOJTOTHI
1 DTarbl 3BOTIOIMOHHOTO Tpoliecca: 3uenens
' MHUKPO3BOJTIOIUS H MaKPOIBOJTFOLIHS
12 [Tomynsiiust — seMeHTapHas eTUHHIA 3uenens
' 3BOJIIOLMH
CoBpeMeHHBIE METO/IbI OTICHKH 3uenens
13. T€HETUYECKOTO pa3HO00pa3us U CTPYKTYpPbI
MIOITYJISILIAMN.
14 W3meneHne reHopoHIa OIS KaK 3Henens
' AIIEMEHTAPHOE IBOTIOIMOHHOE SIBIICHHE.
3aKoH reHeTu4ecKkoro paBHosecus Jx. 3Henens
L5 Xapmu, B. Baita6epra. Jlabopatoprast 0.5
' paboTa «BrIsiBIeHHE U3MEHUYNBOCTHU Y '
ocobeil 0JTHOTO BUAA»
16. DnemeHTapHbIe (PAKTOPHI IBOIIIONNN Anenens
17. | MyTaunoHHEI mporecc. Anenens
18. KoMOuHaTHBHas I3MEHYHBOCTD. Anenens
Hpetid reHoB — ciry4aiiHbIe 4nenens
19. HEHaIpaBJIEHHbIE U3MEHEHUS 4aCTOT
ajurene B MOMYJIALHUX.
20 Dddexr ocnorarens. dpdexr 4nenens

OYTBUIOYHOTO TOPJIBIIIKA




21.

CHudicenue 2eHemuyecko20 pasHooopasusL:
npuuunsl u credcmeus. Iposienenue
agpghexma Opeiigha 2enos 6 bonvuiux u
MANbIX NONYIAYUSIX.

SHenens

22.

Murpauuu. M30ms1uu nomyIsiui:
reorpaduueckas, OHoIOruIecKast

SHenens

23.

EctecTBeHHBII 0TOOp — HANPABISIOMINN
(hakxTop IBOITFOITUN

SHenens

24.

@DOopMBI €CTECTBEHHOT'O 0TOOPA:
JBYDKYIIUH, CTaOMITH3UPYIOIHIA,
pa3pbIBatOIINN (AU3PYITUBHBIN).

SHenens

25.

[TooBoi#t 0TOOP

SHenens

26.

Bo3HukHOBEHHE N OBOJOIHA COIITMAJIBHOTO
IIOBECCHUS ) KUBOTHBIX.

6uenens

27.

[TprucnocoOIeHHOCTh OPTraHU3MOB KaK
pe3yabTaT MUKPOIBOIIOIHH.
Jlaboparoprast pabota «3yueHue
apoMop(}030B U HaAMOANATITAIINH Y
pacTeHUH U KUBOTHBIX)»

0.5

6uenens

28.

Apomop(ho3bl 1 HTHOATATITAIIH.

6uenens

29.

[Tpumeps! MpUCTIOCOOICHHH Y OpPTraHU3MOB:

Mopdororudeckue, GU3NOIOTHICCKHE,
OMOXMMUYECKHUE, TOBEICHUECKHUE.
Jlaboparoprast padota «I[IpucmocobneHus
OpraHru3MoOB U UX OTHOCHUTCIIbHAA
11e1eco00pa3HOCThY

0.5

6uenens




30.

OTHOCHUTENBHOCTD PUCIIOCOOIEHHOCTH
OpraHu3MOB.

6uenens

31.

Bupn, ero kpurepuu u CTpykTypa.
Jlaboparoprast pabota «CpaBHEHHE BUJIOB
10 MOP(OJIOTUIECKOMY KPUTEPHIO»

0.5

THenens

32.

Crpykrypa Buaa

THenens

33.

BunooOpa3oBaHue Kak pe3yinbTar
MHUKPOIBOJIIOIUH

THenens

34.

W3omsiimst — K1r04eBoit pakTop
BHJI000PA30BaHMS.

THenens

35.

[Tyt 1 criocoObI BUI000pa30BaHMUS:
ayonarpudeckoe (reorpapudeckoe),
CUMITaTPUYECKOE (IKOJIOTHUECKOE),
«MTHOBEHHOE» (TIOJIHUILIONIU3AIIHS,
rHOpHUIU3aIHS).

THenens

36.

JUINTENbHOCTD ABOJIIOLIMOHHBIX IPOLIECCOB.

Suenens

37.

MexaHu3Mbl (bopmMupoBaHUs
OMOJIOTMYECKOTO Pa3sHOOOpa3usL.

Suenens

38.

Ponsb SBOJIIOIIMOHHON onoJjoruu B
pa3paboTke HAyYHBIX METOJIOB COXPaHEHUS
Ooropa3zHooOpasusl.

Suenens

39.

Muxkpo3BOIIOIUS U KOABOJIIOLKS Napa3uTOB
U HUX X03s5€B. MexaHu3Mbl (HOPMHUPOBAHHS
YCTOWYMBOCTH K aHTHUOMOTHKAM U CIIOCOOBI
OOpBOBI C HEH.

Suenens

40.

CBs3b MHKPOSBOJJIIOIWH U SITUACMHUOJIOTUA

Suenens




Pemrenne 3aganuii EI'D 1o Teme

9uenens

4 Mukpo3Bosonus u eé pe3yjabTaTbl
Pemenue 3agannii EI'D no teme Ouenens
42. | MukposBoaionnsi u eé pe3yabTarhl
Pemenue 3agannii EI'D no teme Ouenens
43. | MukposBoaionnsi u eé pe3yabTarhl
44 Makponssomtonus. [TaneonTonornueckue Ouenens
' METO/Ibl U3YUECHHUS IBOJIIOLIUU
45 Bbuoreorpaduueckrie MeTO b U3yICHUS Ouenens
' 3BOJIIOLNH
OMOPHOJIOTHUECKUE U CPABHUTEIBHO- 10nenens
46. MOP(OTIOTUIECKHE METO bl H3yICHHUSI
IBOJIIOIIUH
MoJieKkynsipHO-T€HEeTHUECKHE, 10nenens
47. OMOXMMHUYECKHE U MaTEMAaTUYECKHE
METO/Ibl U3YUECHHUS IBOJIIOLIUT
43 [Tepexoanbie GopMbI U QUITOTEHETHUECKHUE 10nenens
' PSIIBI OPraHM3MOB.
Bbuoreorpaduueckrie MeTO b U3yUECHUS 10nenens
49. sBosroui. CpaBHeHHe GIIopbl U (hayHbI
MaTEpPUKOB U OCTPOBOB.
50 buoreorpaduueckue obraactu 3emin. 10nenens
' BuapI-oHIEMHUKH U PETTUKTHI.
I'eHeT4EeCKME MEXaHU3MBI SBOJIIOLUN 1 1nenens
S1. OHTOTI'€HE3a U MOSBIICHUS SBOJIIOLIMOHHBIX

HOBIIICCTB.




59 ['oMonOTrHYHBIE M AHAJIOTUYHBIE OPraHbl. 1 1nenens
' PynuMenTapHble opraHbl ¥ aTaBU3MBI.

53 CoBpeMeHHbIE METOIbI TOCTPOCHUS 1 1uenens
' (MITIOTEHETHUECKUX IEPEBHEB.

54 XpOMOCOMHBIE ~ MyTallMM U 3BOJIOLUSA 1 1nenens
" | FEHOMOB.

55. OO01re 3aKOHOMEPHOCTH IBOJTIOIHH 11renens

56 AnanTtuBHas paguanus. HepaBHOMEpHOCTD 12nenens
' TEMIIOB DBOJIFOIIUH

57 Pemenue 3agannii EI'D no teme 12nenens
" | MakposBosiouus U €€ pe3yJbTaThl

Pemenue 3agannii EI'D no teme 12nenens
38. Maxkpo3Bosonusi 4 eé pe3yJbTaThl
Pemenue 3agannii EI'D no teme 12nenens

59. Maxkpo3Bosonusi 4 eé pe3yJbTaThl

60 HayuHble runoTe3bI IpOUCX0KICHUS 12nenens
' ’KU3HU Ha 3emiie

61. AOHoreHes v mMaHCIepMUs. 13nenens

2 JloHayuHbI€ IPEACTABIEHUS O 3apOKICHUU 13nenens
' KHU3HH

63 OcHOBHBIE ATalbl HEOPraHUYECKOU 13Henens
' 3BOJIIOLMH

64. ['unoTe3bl 3apokKACHUS KUZHU 13nenens

65. [TnanerapHas (Treojoruyeckas) SBOIIOLHUS. 13nenens




66.

XUMHUYeCKas dBOJIIOIHS.

14uenens

67.

AOUWOTEHHBIN CHHTE3 OPTraHUIECKUX
BellecTB u3 Heoprannueckux. OneIt C.
Munnepa u I'. FOpu. O6pazoBanue
MIOJINMEPOB U3 MOHOMEPOB.

14uenens

68.

Koanepsatnas runoreza A. M. OnapuHa,
TUI0TE3a EPBUYHOTO OyiboHa JIK.
XomneitHa, TeHeTHYecKas rumnores3a .
M¢énnepa. Pu6o3umsr (T. Yek) u rumotesa
«vupa PHK» V. I'un6epra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHUE MTPOTOKIIETKH.

14uenens

69.

HcTopus 3emiu 1 METOBI €€ U3yUEeHHUS.
Jlaboparopras pabota «/3y4ueHue u
OTHMCAaHKUE NCKOTTAEMBIX OCTATKOB JAPEBHHUX
OpraHUu3MOBY

0.5

14uenens

70.

['eoxpoHonOrHs U €€ METOIbI.
OrHocurenbHas U a0COJIIOTHAS
reoxXpoHoJiorus. I'eoXxpoHoornuecKkas
IITKaIa: 0HBI, 3PBI, IEPHOJIBI, JTOXH.

14uenens

71.

HauanbHele 3Tamns! opraHn4eckoin
9BOJIIOLIUHU

15uenens

72.

IlosBnenue u OBOJIIONUS TEPBBIX KICTOK.

15uenens

73.

3BOJIIOIII/I$I MeTaboan3Ma. Bo3HUKHOBEHHE
MEPBBIX 9KOCHUCTEM.

15uenens

74.

CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKN KaK
aHaJIOT MEPBBIX Ha 3emile COOOIIECTB.

15uenens




75 Crpomartonutsl. [IpokapuoTsl u 15Henens
' 9YKapUOTHI.
76. DBOJIIOIHS DYKApUOT l6uenens
77. | DBONIOIMOHHOE TIPOMCXOXKICHHE BUPYCOB. l6uenens
[IpoucxoxaeHne MHOTOKJIETOYHBIX 16nenens
78. OpPraHu3MoB. BO3HUKHOBEHHE OCHOBHBIX
TPYII MHOTOKJIETOYHBIX OPraHU3MOB.
OCHOBHBIE ATaIbl BOJTIOLUN 16uenens
79 pactutenbHOro Mupa. [lpakTudeckas 0.5
' pabota «M3yduenne ocobeHHOCTEH '
CTPOEHHUS PACTEHUN Pa3HBIX OTIECIOB)
80. | OcHOBHBIE apOMOP(O3BI PACTEHHIA. l6uenens
Beixon pactenuit Ha cymy. [losBnenue 1 7nenens
81. CIIOPOBBIX PACTEHUM U 3aBOEBAHUE UMHU
CyLIH.
%) Cemennsie pactenus. [IpoucxoxaeHue 1 7uenens
' [IBETKOBBIX PACTEHUH.
23 OCHOBHBIE 3TaIbl YBOJIIOIUHN KUBOTHOT'O 17nenens
' Mupa
DBOJIIOIHMS )KUBOTHBIX. [IpakTudeckas 17nenens
84. pabota «M3ydueHne ocobeHHOCTEH 0.5
CTPOEHUS TIO3BOHOYHBIX KUBOTHBIX)
25 OcHoBHbBIE apOMOP(HO3bI JKUBOTHBIX. 1 7uenens
' Bewnjckas dayna.
26 KemOpwuiickuii B3pbIB — TOSIBJICHHE 18uenens

COBPCMCHHBIX THIIOB.




[TepBbie XOpaOBBIE KUBOTHBIE. JKH3Hb B

18uenens

87. BOJIE. DBOJIIOIHS TI03BOHOYHBIX.
28 [Tpoucxoxaenne aMmpuOUil 1 penTUINN. 18uenens
' [TpoucxosxaeHne MIEKOTIUTAIONINX 1 MITHII.
[TpuHIIMT KITFOYEBOTO apoMopdo3a. 18uenens
89. OcBoeHune 0ecrio3BOHOYHBIMH U
MO3BOHOYHBIMH YKHBOTHBIMH CYIIH.
90 Pa3BuTHe )xu3HM Ha 3emMiie 1o 3paM U 18uenens
' eproIam
01 OO01mas XxapakTepucTUKa KIIMMara u 19uenens
' re0JOrHYECKHX IPOIECCOB.
[TosiBneHue U pacBeT XapaKTEPHBIX 19uenens
0 OpraHu3MoB. YTieoOpa3zoBaHHeE: €T0
' YCIIOBHSI U BIIMSIHUE HA Ta30BbIi COCTaB
aTMocdepsl.
93 MaccoBbie BBIMUPaHHUSI — SKOJIOTUYECKHE 19uenens
' KPU3HUCHI MPOIILIOTO
o4 [TpUyMHBI U CIEICTBHUS MAaCCOBBIX 19uenens
' BBIMUPAHUIA.
95 CoBpeMeHHBIN IKOJIOTUUYECKUM KPU3HUC, €r0 19uenens
' 0COBEHHOCTH
96 CoBpemeHHasl cucTeMa OpraHuyecKoro 20uenens
' [POIILIOTO
97 OCHOBHBIE CUCTEMATUYECKUE TPYIITIBI 20nenens
' OpraHu3MoB
Pemrenne 3aganuit EI'D no teme 20uenens
98. IIpoucxosknenne u pa3BuTHE KU3HU HA

3emJie




Pemenne 3aganuit EI'D no teme 20uenens
99 | Ilpoucxoxaenue u pasBUTHE KU3HH HA
3emure
Pemrenne 3aganuit EI'D no teme 20nenens
100. | IIpoucxoxkaeHne n pasBUTHE KU3HH HA
3emure
101. | AHTpOmOJOTrUs — HayKa O 4eJOBEKe 21nenens
102 Passutue npeacrasineHuit o 21uenens
| MpOMCXOXKIECHUH YeToBeKa
MecTo uenoBeka B CUCTEME OPraHUYECKOro 2luenens
103 mupa. Jlaboparopras pabota «/3ydeHue 0.5
" | 0COOEHHOCTEM CTPOCHUS CKENIETa YEIOBEKA, '
CBSI3AHHBIX C TIPSIMOXOKICHHEM)
104. | JIBmKymiue CUibl aHTPOIIOTEHE3a 21nenend
105 CooTHOIIIEHHE OMOJIOTMYECKUX U 21luenens
| comnmanbHBIX (PAKTOPOB B aHTPOIIOrE€HE3E
106. | OcHOBHBIE CTaJMH AaHTPOTIOTEHE3a 22Henens
107. | TlaneoreHeTHKa M TaJeOreHOMUKA 22Henens
108. | DBONIOIMS COBPEMEHHOTO YeNIOBEKa 22ueniens
Uenoseueckue pacel. [Ipaktuueckast pabota 22uenens
109. | «M3yueHue 3KOJOTUYECKUX afanTalnui 0.5
YeII0OBEKa»
110 MexIUCUUTIITMHAPHBIE METO 1Bl 22uenens

AHTPOIIOJIOTUH




I11.

Pemenue 3agannii EI'D no teme
IIpoucxoxaeHue 4eaoBexka —
AHTPOIOIeHe3

23uenens

112.

Pemenue 3agannii EI'D no teme
IIpoucxoxaeHue 4ea0Bexka —
AHTPOIOIeHe3

23uenens

113.

Pemenue 3agannii EI'D no teme
IIpoucxoxaeHue 4ea0Bexka —
AHTPOIOIeHe3

23uenens

114.

3apoKJIeHNE U Pa3BUTHE SKOJIOTUH

23uenens

115.

Mertonst skonoruu. JlabopaTopHas padota
«H?;y‘-IGHI/Ie METOO0B DKOJIOTHYCCKUX
HCCIIEI0BAHUID)

0.5

23uenens

116.

3HaueHne YKOJIOTMUYECKUX 3HAHUM IS
yeJoBeKa

24uenens

117.

Pemenue 3aganuit EI'D no Teme Jkoa0rus
— HAYKa 0 B3aMMOOTHOLIEHUSIX
OPraHM3MOB U HAJOPTraHU3MEHHBbIX
CHUCTEM C OKpYsKalLuei cpenoi

24uenens

118.

Pemenue 3aganuit EI'D no Teme Jkoa0rus
— HAYKa 0 B3aMMOOTHOLIEHUSIX
OPraHM3MOB U HAJOPTraHU3MEHHBbIX
CHUCTEM C OKpYsKalLuei cpenoi

24uenens

119.

Okonornyeckne HaKTopsl

24uenens

120.

Abnortudeckue paxTopsl. CBET Kak
sKoJorndeckuit akrtop. JlabopatopHas

0.5

24uenens




paboTa «BrIsiBIeHHE TPUCTIOCOOICHUI
OpPraHU3MOB K BIMSIHUIO CBETa»

AbunoTtuueckue paxTopsl. TemnepaTypa Kak 25Henens
121 skosiorudeckuii pakrop. Jlaboparopuast
" | pabGota «BbisiBIIeHHE IPUCTIOCOOICHMI

OpPraHru3MoOB K BJIUAHHUIO TCMIICPATYPBD»

AbuoTtudeckue GpakTopsl. BiakHOCTh Kak 25Henens
122 skosiorudeckuii pakrop. Jlaboparopuast
" | pabora «AHATOMHUUYECKUE OCOOECHHOCTH

pacTeHui U3 pa3HbIX MECT OOUTAHUS

123. | Cpenpl oOUTaHUSI OPraHU3MOB 1 25ueniens

124. | BuonoruyecKkue PUTMbI 1 25uenens

125. | JKuzHeHHbIe (hOPMBI OPraHU3MOB 1 25uenens

126. | buotnyeckue GakTopsl 1 26nenens

3HaueHne OMOTHYECKAX B3aUMOIEHCTBUH 26Henens
127. | nns cyliecTBOBaHUSI OPTaHU3MOB B CpeJie 1
oOuTaHUs

128 Pemrenne 3aganuii EI'D 1o Teme 1 26uenens
| OpranusMbl 4 cpeaa o0UTaAHHUS

129 Pemrenne 3aganuii EI'D 1o Teme 1 26uenens
| OpranusMbl 4 cpeaa O0UTaAHUS

130 DKOJIOTHYECKHE XapaKTEPUCTUKU 26nenens

nomyJiauuun

131 OcHOBHBIE TIOKA3aTENU MOMYJISIINN: 27uenens
" | YMCIEHHOCTD, IUIOTHOCTh, BO3pACTHAS U




MOJIOBasi CTPYKTYypa

OcHOBHBIE TIOKA3aTENN MOMYJISALIHNN: 27uenens
132. | poXmaemMocCTh, MPUPOCT, TEMIT POCTA,
CMEpPTHOCTh, MUTPAIHH
133. | DOxonoruyeckasi CTpyKTypa MOMYJISUN 27nenend
134. | JluHaMMKa NOMYJSLIUU U €€ peryasuus 27nenend
135 KpuBsie pocTa YMCICHHOCTH MOMYIISALINH. 27uenens
" | KpuBbl€ BEDKHBaHUS
Okosnoruyeckast HA1a Buaa. JlaboparopHas 28uenens
136. | pabota «IIpucmnocoGieHust ceMsH pacTeHUN 0.5
K paccesieHUIo»
137. | Bup xak cucrema nonyasuui 28nenend
138 3aKOHOMEPHOCTHU NIOBEJICHUSI U MUTpaLUii 28uenens
" | JKHMBOTHBIX
139. | Coo0rmiecTBo OpraHu3MOB — OHOTICHO3 28nenend
140. | DOxocucrema Kak OTKpbITasi CHCTEMA 28nepens
141 KpyroBopoT BeliecTB U NOTOK SHEPTUH B 29uenens
" | aKkocHcTeMe
142. | OcHOBHBIE IOKA3aTENH SKOCUCTEMBI 29neens
143. | DOxonormyeckue nUpaMubl 29nenend
144. | H3meHeHHUs cOOOIIECTB — CYKIIECCUU 29nenend
145. | IIpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 29neens




03ep U peK. DKOCUCTEMBI MOPE U OKEaHOB

146 ITpupoanbie 3KOCHCTEMBI. DKOCHCTEMBI 30nenens
| TyHIp, J€coB, CTEIEl, MyCThIH
147. | AHTpONOTeHHBIE SKOCUCTEMBI 30nenens
148 Ypboakocuctemsl. [Ipaktudeckas pabora 0.5 30uenens
| «UW3ydenue u onucaHue ypoOIKOCHCTEMBI '
3akoHOMEpHOCTH (hOPMUPOBAHHUS 30uenens
149. | OCHOBHBIX B3aUMOJEHCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHn3Mbl BO3JICHCTBUS 3arpsA3HEHUM 30nenens
|50, | PASHBIX THIIOB Ha CyOOpraHM3MEHHOM,
" | opraHm3aMeHHOM, HOMYJIAIMOHHOM H
HKOCHCTEMHOM YPOBHSIX
151 bruocdepa — obmieruranerapaast 00071049Ka 31uenens
" | Bemunm
152. | VYuenne B. U. Bepuanckoro o 6uochepe 3Inenens
153 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 31uenens
| 6uochepsr
154 KpyroBopoTs! BeliecTB u 31uenens
|  GMOreOXMMHYECKHE IIUKIIBI
155 3oHanpHOCTH OMochepsl. OCHOBHBIE 31uenens
| GuOMBI CyIn
156. | YcroiiuuBocTh OHOChHEpsI 32nenens
157. | DOxonormdeckue KpU3UCHI U UX NPUUUHBI 32nenens
158. | BosneiicTBue yenoseka Ha 6uocdepy 32nenens




159, AHTpOHOFeHHUOG BosﬂeﬁCTBvHe Ha 1 32uenens
PaCTUTENIbHBINA U )KHBOTHBIA MU

160. | Oxpana npupo/isl 1 32nenens

161, OcHOBHBIE TPUHITUITBI YCTOMYHUBOTO 1 33Henens
Pa3BUTHS YCIIOBEUECTBA U TIPUPOIBI
PannonanbHO€ IpUPOOII0JIB30BAHNE U 33uenens

162. | coxpaHeHHE OMOJOTUIECKOTO 1
pa3zHooOpasus 3eMiun

163, O6006menue mo TeMe «MUKpPOIBOIIONUS U | 33uenens
e€ pe3yIbTaThi»

L64. O06006menue mo TeMe «MaKpOo3IBOJIONUS U | 33uenens
e€ pe3yIbTaThi»

165. O606menue o teme «IIpoucxoxaeHue u | 33uenens
pa3BUTHE )KU3HU Ha 3eMIIe»

L66. O606menue o teme «IIpoucxoxaeHue | 34uenens
YeJI0BeKa — aHTPOTIOTEHE3)

167, O06o06mIeHne 1Mo TeMe «IKOJIOTHSI — HayKa O | 34uenens
B3aMMOOTHOIICHHUSX OPTraHU3MOB)

168, O606menue mo TeMe «OpraHu3Msl U cpeaa | 34uenens
oOUTaHUSD)

169. O6O6HIGHI/IUG o TeMe «IKOJIOTHS BUJIOB U | 34uenens
TOTTYJISA I

170. O606menue mo Teme «brochepa — | 34uenens
rI100ambHAs IKOCHCTEMa)

OBIIEE KOJIMYECTBO YACOB I10 170 75

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6oioB A.M. u npyrue;
nox penakiueit [Taceunnka B.B., AkimonepHoe o0miectBo «3maTenbcTBO
«ITpocsemienue»

* buonorus, 11 knacc/ [Taceunnk B.B., Kamenckuit A.A., Py61ioB A.M. u
npyrue; o penaknuent [laceunuka B.B., AknimonepHoe o011ecTBo
«3natensctBo «IIpocBemienue»

METOJUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HNuTepHeT — pecypchl 10 Kypcy «IKOJT0TUs»
http://www.dront.ru/ecosites.ru.html. Karamor skosorudeckux caiToB Ha
cTpaHuile opranuzanuu "Ipont".

http://www.aseko.org/. Dkonoruueckoe oopazoBanue. O0pazoBaHue IS
YCTOWYUBOTO Pa3BUTHS

CaiiT monepKuBaeTcs accolmanuent "IKogorndyeckoe oopasoBaHue’ U COACPKUT
HOBOCTH 3Kojoruyeckoro oopazosanus B ctpanax CHI™ u bantuu. B paznene
Teopust ony6nukoBanbl ctathil "I yMaHucTHUECKass MOJIENb HKOJIOTMYECKOTO
obpazoBanusa", "d®opMya 3KoI0rHIEecKoro 0opazoBanus"” u "IKoyoruyeckas
ITHKA

http://www.ecoline.ru/books/. DnekTpoHHas dKojornueckas oudanoreka B
OubIMOTEeKE UMEIOTCA JIBa pa3jiesia: Hemepuoudeckre n3ianus (KHUTH) U
NEPUOIUYECKUE IEKTPOHHBIE U3aHUs. 3/1eCh Bbl CMOXKETE HAWTH UX
AHHOTUPOBAHHBIN CIHCOK, 03HAKOMHUTKCS C TEKCTOM B pekuMe on-line,
OCMOTPETh MOJAPOOHOE ONMKUCAHUE KHUT, CKa4YaTh UX apXUB, 0QOPMHUTDH MOAIUCKY
Ha JIEKTPOHHOE U3/IaHHE.

http://www.education.spb.ru/gtp/gtp.htm. -ITpoekt "I'mobansHOE MbIIIEeHNE" —
ATO 00pa30BaTENbHBIN MPOEKT B 00JIACTH OKPYKAIOIICH cpe/bl, 00be TUHSIOIIHI
CTYJIEHTOB U TIPEToaBaTesieil co BCero Mupa. Y4acTre CTyJAeHTOB COCPEI0TOUYEHO
BOKPYT TaKUX IIPOEKTOB B 00JIACTH OKPY’KaIOIIel cpefibl, Kak "3eaeHblil kiaace",
"Yucteiii Bo3ayx", "M3yuyaem Boay", "IlouBa" u "Mecsi 3emnn".
http://fadr.msu.ru/ecocoop/ . -/leTckuit Te1€eKOMMYHHAITMOHHBIN TTPOCKT
"IKOJTOTrMYECKOE COAPYKECTBO" "DKOIOTMUECKOE CONPYKECTBO" — POCCUNCKUI
JIETCKUN TEIEKOMMYHHUKAIMOHHBIN MPoeKT. B paMkax mpoekTa KOOpAUHUPYIOTCS
HKOJIOTUYECKUE UCCIIEIOBAHUS IKOJILHUKOB, PE3YJIbTAThl KOTOPBIX MMYOIUKYIOTCS
Ha caiiTe u 00CY>KJal0TCs B TeIEKOH(DEpEHIINH.




http://bella-terra.hotbox.ru. -O0Gpa3oBaTeNbHBIN MPOSKT YIYyUIICHHUS
sKOJIOrHYeckoi ooctaHoBku. [loaepkrBaeTcss KOMaHI0M MOJIOABIX YUUTEIEH.
http://www.ecostudy.yar.ru/index2.html. -Okonorudeckue oopa3zoBaTebHBIC
pecypcsl SApocnaBckoro pernona Ha caiite MOKHO MO3HAKOMUTHCS C
IPUPOTO0XPAHUTETBHBIM MPOCBEIICHUEM ISl IOIIKOJIBHUKOB M MJTAJIITUX
IIKOJILHUKOB, C MPENoJaBaHueM SKOJIOTUHU B CpEeIHEH U cTapiieil mkoie. Ha
caiiTe TaKXe MPUCYTCTBYIOT pa3eibl: XUMUYECKHUE OCHOBBI IKOJIOTHH U
AKOJIOTHYECcKre 00pa3oBaTeIbHbIE PECYPCHI.
http://express.irk.ru/sc/ecology/azbuka/index.htm. -Dxomoruueckas azdoyka I1o
MarepuagaM "DKOoJIOTHYeCKON a30yKH JUIs AeTel U moApocTkoB'. — M3maTenbcTBO
MHDITY, 1997 r. Ha caiiTe Takxe MOKHO HAaWTH MPAKTUYECKUE COBETHI 11O
HKOJIOTMYECKOM 0€30MaCHOCTH: KaK MOJYYUTh IKOJIOTUYECKH YUCTYIO MUY,
AKOJIOTHYecKasi 6€30MacHOCTh JIOMa U BO JIBOPE, MOHUTOPUHT 6€3 MpuOOpoB,
IIPOCTHIE COBETHI JIIOOUTEISIM TUKOU MTPUPO/IBI.

http://zelenyshluz.narod.ru/. - "3eneHsIit UH03" — 3TO MyTEBOIUTEID 110
AKOJIOTHYECKUM pecypcam cetu MuTteprner. Haznauenue caiita — momonib
MOJIb30BATEISIM CETH B MOUCKE UH(POPMALIMU O COCTOSIHUU U 3arpsi3HEHUN
OKpYXaloIlel Cpe/ibl, O BIUSHUM COCTOSIHUS CPE/Ibl Ha 3I0POBbE, O MyTIX
PEIICHHS YKOJIOTHYECKHUX MPOoOJIeM, a TaKkKe O IPYTUX BOIPOCAX IKOJIOTHUH.
http://www.refer.ru/9838 - Dxosorust u okpy:xatomas cpeaa Karamor u
yTEBOJUTENb 110 HKOJIOTHYECKUM PECYPCaM.
http://www.greenpeace.ru/gpeace/. I'puanuc Poccun Calit poccuiickoro
oT/eNeHus He3aBucuMon MexayHapoaHoit opranuzanuu GREENPEACE,
3alMIIAIONIEH TPUPOAY MUPHBIMH CPEJICTBAMHU

http://ecology.in-fo.ru/ -CaliiT cogep>xut 0030p IKOJOTUUECKHUX MaTEPHAJIOB,
Npe/ICTaBIEHHBIX 0 pa3jiesiaM: dKoJornyeckas JokTpuHa Poccuiickoi
denepanuu, 3aKOHOJATENBCTBO, SIKOJIOTHUS U HKOJIOTHYECKUE TPOOIeMBbl, KU3Hb
3aroBe/IHasA, HallMOHAIbHBIC TTAPKU U 3alI0BETHUKHU.

http://ecology.samara.ru/. - [IpaBoBas uadopMarus B 00J1aCTH OXPaHBI
okpyxatoieit cpenbl CalT COCTOUT U3 HECKOJIBKUX TEMAaTUYECKH OOIIMPHBIX
0JI00POK TOKYMEHTOB M Pa3IMYHBIX MATEPUAIIOB 10 YKOJIOTHH.
http://www.trizminsk.org/e/prs/233016.htm. IIporpamma sK0I0THYECKOTO
BOCIIUTaHUs AeTei... [IporpamMma 3Kk0I0rnuecKoro BOCIIUTAHUS IeTel
JOIIKOJIBLHOTO ¥ MJIQJIIIETO HIKOJIBHOTO BO3PAcTa B YCIOBUSIX JETCKOTO CAHATOPHS.
http://referat.sumy.ua/ecology/ecology.html. Pedeparsr mo s3xosnorun
[IpencraBiensl pedepatsl O SKOJIOTUU B (popmaTte zip.
http://www.ecolife.org.ua/. Dxonoruueckuit Web-calT, KOTOpBIH TOMOXET
YCTaHOBJICHUIO KOHTAKTOB MEXIY JIOJbMHU, 3aMHTEPECOBAHHBIMU B PEILICHUU
po0JIEM OXpaHbl OKPYXKAIOIEH CpeIbl.
http://www.debryansk.ru/~Ipsch/uchitel/bilet/index.htm. IIpumepnsie
HK3aMEHAIMOHHBIE OMIIETHI I YUpeKIeHUN bueTsl 1 BOpochl K SK3aMeHaM JIJ1s
9 u 11 xmaccoB, B TOM 4YHKCIIE 11O YKOJIOTHUH.




http://www.fegi.ru/ecology/links/index.htm. Caitbl [IpumMopbs SKOTOTHUECKOM
HaNpaBJICHHOCTU. PernoHaNbHBIE SKOIOTHYeCKHe calThl. [ ToOampHbIe
IKOJIOTUYECKHE TIPOOIIeMBI. DKoJorHdeckoe oopazoBanue. OOIIECTBCHHbIC
IKOJIOTUIECKUE OPTaHM3AINU. 3aTOBEIHUKN U HAIIMOHAIbHBIC MTapku. Pedepato
10 AKOJIOTHH. J[pyrue MHTepeCHbIE IKOJIOTUIECKUE CaThl. KpynmHbIe KOJIIeKINN
CCBIJIOK I10 3KOJIOTHH.

http://greenfield. fortunecity.com/flytrap/250/index.htm. YepHOOBUIbCKHMIA TOPTAT
CaiitT nognepxuBaetcs MHCTUTYTOM TpobIeM denoBeka. B mose naTepecon
MHCTUTYTA HaXOJSATCS TPOOJIEMBI YEJIOBEKA B KOHTEKCTE pa3BUBAIOIICICS
TEXHOJIOTHYECKOH THBUIIA3AIIHH.

http://www.examen.ru/. "Dx3amensl Online" — 00pa3oBaTeIbHBIN TPOCKT
kommaanu Begin.Ru, 0CHOBHOM 11€TBI0 KOTOPOTO SIBJISIETCSI CO3aHHE
MHPOPMAITMOHHOTO pecypca, CoeprKallero yueOHble, IK3aMEeHAIMOHHBIC U
pa3BJIeKaTeNIbHbIC MaTEPHAIIBI ITIS1 TEX, KTO XO4YET MPOBEPUTH CBOM 3HAHUS U
HaBBIKH B CAMBIX Pa3HBIX 00JIACTSAX YEIOBEUECKOH eaTeIbHOCTH. B pasznene
Hayku 0 yenmoBeke MOXXHO HalTH CTaThU MO SKOJIOTHH.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HMHTEPHET

http://center.fio.ru/method - TOKyMEHTBI, MPOTPaMMBbI, CETEBbIE pecypchl. Paznen
COM (ceteBoe 00beIMHEHNE YUUTENIEeH-MeTOAUCTOB) MockoBckoro Llentpa
http://www.nsu.ru/education/i4biol/index.html - Kypc npusBan BeipaboTaTh
NPaKTUYECKUE HABBIKU UCTIOB30BaHUs VIHTEpHET, COBEpIIEHHO HEOOX0IUMBbIE
COBPEMEHHOMY IIPO(heCCHOHATFHOMY UCCIIEI0BATENI0-0UOIOTY..
http://www.altai.fio.ru/projects/group4/potok13/site/index.html TIpoekt
"Kaneiigockon ypokoB 6uosoruu". B npennaraemom matepuasne npecTaBiIeH
OTIBIT Pa0OTHI TPYIIIBI YUUTENIeH OMOJIOTHH 1O UCIIOJIb30BAaHUIO MHOTO0OPa3HBIX
dbopm opranuzaiuu oOydeHus. Marepuai npeaHa3HaueH JUIisl yYUTesne OnoiIoruu
U yyammxcs. JlaHbsl CChUIKM Ha CHEIUATbHYIO JINTEPATypy.
http://www.college.ru/biology/. OTkpbIThI# KoLTemK: Ouoorus. CoaepkaHue
yueOHuKa no 6uonoruu. UHTtepakTuBHbIE Java-aniuieTsl 1 aHUMAIMOHHBIE
KapTUHKHU 110 6uosjoruu. O630p UHTEPHET-PECYPCOB 10 OMooruu. Bo3aMoOKHOCTH
JTUCTAHIIMOHHOT'O 00YUYEeHUsI; TECTUPOBAHUE OH-JIAiH.

http://nrc.edu.ru/est/. KoHuenmuu COBpeMEHHOTO €CTECTBO3HAHUS.
NudopmarimoHHblii MaTepuai: METOJ0JIOTHS HAyKH, KapTUHA MUPa COBPEMEHHOM
¢busuky, BooIMs BeenenHoil, Ononorudeckas kKapTuHa Mupa. YueOHoe nmocooue
U TeCThl. B OCHOBE KOMIBIOTEPHOTO yUeOHUKA 110 KOHIEHIUSAM COBPEMEHHOTO
€CTECTBO3HAHUSA - UH(GOPMAIIMOHHO-CIIPABOYHBIHN, Y4eOHO-IUCKYCCUOHHBIN U
TECTOBBIM Matepuai. IHpopMalmoHHO-CTIPaBOYHBIN MaTepral BKIIOYaeT B ce0s
yeTbipe pazaena: Odepk METOI0IOruN Hayku, KapTiuHa Mupa coBpeMeHHOM




¢busuku, JBomtouusa Beenennoit, buonornyeckas kaptuna mupa. OCHOBHAS LIETh
ATUX Pa3/eoB - CUCTEMATUYECKOE U3JI0KEHHE YUeOHOTO MaTepuaa 1o
KOHIEIIUSM COBPEMEHHOTO €CTECTBO3HAHMSI.

http://bio.1september.ru/. DnekTpoHHAas Bepcust ra3eThl «buosorus» u caut 1
yuurens «5 uay Ha ypok Ouonorumny. Bece matepuansl, Ha OCHOBE KOTOPBIX CO3/1aH
caiiT, Obutn onyOuKoBaHbl B razetre "buonorus". Ha caiite npencraBieHbl
MaTepHalibl K ypoKaM 1o paszzaenam: boranuka; 3oonorus; buonorus .Yenosek;
O6mmas 6uonorus; Dxonorus; [loaroroBka Kk a3K3aMeHaMm.
http://www.ecosystema.ru/. DKoT0oTH4ecKuil EHTP « IKOCUCTEMA.
Dkojoruyeckoe oOpazoBaHue aeTeit u n3ydenue npupojisl Poccun. Caitt
MOCBSIIEH MPo0OJieMaM MOJIeBOM OUOIOTHH, YKOJIOTUH, Teorpaduu u
HKOJIOTUYECKOT0 00pa30BaHus MIKOILHUKOB B npupojie. OH apecoBaH yUUTEISIM
0011e00pa3oBaTeIbHOM MIKOJIBI, ITearoraM JOMOIHUTEILHOTO 00pa30BaHus,
JTOOUTEINSIM TPUPOJIBI, & TAKXKE CTYJECHTaM U IIKOJbHUKAM, U3yYaroIIuM
€CTECTBEHHbIE HAYKH WJIM YBJIEKAIOIIUMCS CAMOCTOSITEIbHBIM HCCIIEIOBAHUEM
pacTeHui, )KUBOTHBIX U AUKOW npupoasl. Cpenu pa3aenon caitta: [ToneBoil neHTp;
VYyeOnbie mporpamMmbl; MexxyHapoaHbIe TporpaMMbl; MeTtoauueckue
marepuansl; [Ipupoaa Poccun; Ipupona mupa; Pedepatsr.
http://evolution.powernet.ru/. Teopus 3BOJOIMHN KaK OHA €CTh. 37€Ch MOXKHO
HaWTH camble pa3IuYHbIE MAaTEPHAIIbI, TTOCBSIICHHBIE TEOPUU OUOIOTHYECKON
HBOJTIOIMHU. MaTtepuan crpynmnupoBaH Mo YeThipeM pasjaenam: "bubnnoreka
caiita"; "Uctopus pazsutus xu3an'"; "Kpearmmonusm"; Cepuiku. s ynoOcTBa
MoceTUTeNel MaTepHuall KIacCU(PUIIMPOBAH MO YPOBHIO CIIOKHOCTH.
CooTBeTCTBEHHO: | - IEPBBIN YPOBEHDb - CAMBIN MPOCTOM, TOCTYITHBIN KaXA0OMY. 2
- Bropoii ypoBeHb - yxke cliokHee, HyKHO ObITh BHUMATEIbHBIM, TIIATEIHHO
aHAIM3UPOBATH MaTepUall, KOTOPBIM MHOT/Ia U3JI0XKEH CyXo0. 3 - TpeTuit ypoBeHb
CJIOHOCTHU - MaTEpHaJl CTPOT0 HAYYHBIH, MMOJTHOCTHIO IOCTYIHBIN CIIEUATUCTaM
WIK OYE€Hb MOJTOTOBJICHHBIM MOCETUTEIIEM.
http://www.biodiversity.ru/publications/. IlenTp oxpansl nukoit mpupoasl. Ha
caiite pazmenieHsl nepuoanueckue nznanusa LHOII : XKypnan "Oxpana quxoi
npupoasl"; broietens "3anoBeJHUKY U HAlMOHANIbHBIE TTapku'"'; TeMaTuyeckui
coopuuk "Kusast Apkruka'"; JlecHo OromieTeHs (u3naercs JIecHbIM KI1yOoM);
Crennoii Orouterens; XKypnuan "The Open Country"; [Tpo6iemHbIi cOOpHUK
"OxpaHna >xuBoi mpupoabl". Takxke Ha caliTe pa3MeIIeHbI 2JIEKTPOHHbIC
nyonukarnuu [HOJIIT: bromerens "l[Ipaso - [pupone"; MndopmamoHHbIit
oromnetens "Kondepenmuu... Cemunapsl... luckyccun..."; MHGopmaimoHHbIi
orometeHs "HoBOCTH KOJIBCKOM MpUpoabI".
http://dronisimo.chat.ru/homepagel/ob.htm O6mas 6uonorus. B momymsipHoit
(dbopmMe U3JT0KEHBI MaTepUAIbI [0 PA3IMYHBIM pa3zesiaM O0IIe OUOIOTHH.
http://www.kozlenkoa.narod.ru/. Caiitr Copocosckoro yuutenss KO3JIEHKO
Anexcanap ['puropseBud 0 MpUMEHEHUN KOMITBIOTEPA HA YpOKaxX OMOJIOTHH . DTOT
CalT - mpemnoiaBaress 1 IUisl mpernoaaBaTeieil, TeX, KTo YUYUTCS caM U YUUT




JIPYTHUX; OYHO U JUCTAHIIMOHHO, OMOJIOTUH, XUMHH, IPYTUM MIPEAMETaM - C
OMOIIbI0 KoMIIboTepa u MHTepHeT."
http://center.fio.ru/method/subject.asp?id=10000811 CereBoe 00beIUHEHNE
METOJIUCTOB. B momotib yuuTento Ouonoruu

http://www.livt.net/index.htm. DnexTpoHHas WIITIOCTPUPOBAHHAS IHITUKIIOICTUS
«KuBblie cymiecTBa

http://www.mec.tgl.ru/index.php?module=subjects& func=viewpage&pageid=133 .
Karanor o6pa3oBatenbHbIX pECypCOB 110 OHOJIOTUU
http://macroevolution.narod.ru/ . IIpo6aemsl 3Bomrorun. CalT npeaHazHadeH IS
BCEX, KTO HHTEPECYETCs IBOJIOLMEH: O1010T0B, GUiI0co(dhoB, CTYJEHTOB U MPOCTO
JTYyMAIOIIMX JIIOJIEH, KOTOPHIM HEOE3Pa3IMuHO YCTPOMCTBO U MPOUCXOKICHUE
MHUpa, B KOTOPOM MbI kuBeM. Ha caiite BbI Haiinere: O630pbl o Hanbosee
MHTEPECHBIM, CIIOPHBIM BOIIPOCaM 3BOIIOIUH - 29 0030poB; bubnnoreka
HOMYJISIPHBIX U HAYYHBIX TPYAOB 10 3BONIOLUU - 60see 600 pador;
[TaneoHnTonoruuyeckue 6a3bl JTAHHBIX, IPOTPAMMBI JIJIs1 SBOJTFOIMOHHBIX
uccienoBanuii; @opyMm: BO3MOKHOCTh MOJTYUYUTh OTBET HA CBOI BOMPOC OT
cneruanucta; ®oroans00omsl - okosio 1300 uzo0OpaxeHuil IPeBHUX OPraHU3MOB.
http://www.bio.msu.ru/l01/index.html#main.htm. OdunmnanbHbi caT
o6uonorunyeckoro dakynprera MI'Y. OGpa3zoBanue, MEpONpUsITUS, CTPYKTYpAa,
TBOPUYECTBO W Hay4YHas JIEATeIbHOCTH QakyibTeTa. [IpodeccnonanbHbINA MOUCK
Hay4HOU uHpopManuu 1o 6uosoruu. [lonHorekcToBbie 6a3bl JaHHBIX. Cpenu
MaTEepHAaJIOB caiiTa OJMH U3 CaMbIX OOJIBIINX KaTajJoroB pecypcoB MHTepHET 1o
6uonoruu. C riaBHOM CTPAHUIIBI CaiTa C MOMOIIBIO TUTIEPCCHITIOK U CUCTEMBI
HaBUTAI[MU €CTh BO3MOXKHOCTh BHITH HA CTPAHMIIBI HAYYHO-UCCIIEI0BATEIBCKUX
OpraHu3aIyi 1Mo OMOJIOTUH, TOCMOTPETh CTPAaHUUKY oJuMmuaasl MI'Y mo
OmoJIoTuu.

http://charles-darwin.narod.ru/ Yapn3 Japsun. Caiit nocsied Yapn3y Jlapeuny,
ero ouorpaduu ¥ KHUTaM.

http://learnbiology.narod.ru/ Ilpoekt "MU3yuaem Guomnoruro". Marepuaibl o BceM
KPYIHBIM pa3aenam ouosioruu. Hayuno-nomnynspHeie u 00pa3oBaTeIbHbIE CTATHU.
Ccpbulku Ha OMOJIOTUYECKHUE UHTEPHET-PECYPCHI.
http://www.iteb.serpukhov.su/scch/Educat.htm VYwuensie - netsm. [lymuHckmit
cepBep "M neTer U poauTeNie, IIKOJIbHUKOB U CTYJIEHTOB, IIEAaroroB u
METOJIUCTOB - BCEX, KTO 3aMHTEPECOBAH B TyXOBHOM CTAHOBJICHUM MTOKOJICHUS
XXI Beka". Pazaensl: DKcKypcuu B Ipupoy - hoTorpaduu mpeacTaBuTeNen
KUBOTO Mupa. [[i1s Aymm - Xy10KeCTBEHHOE BOCIIPUSTHE KHUBOTO.
http://www.wwf.ru/. Becemupasiit pona aukoi npupoabl. CalT n3BeCTHOM
IPUPOTOO0XPAHHOMN OpraHu3anuu. MaTepHualibl O MPOeKTaxX, COTPYAHUKAX U
uctopur ¢ponaa. dororanepen npodeccuoHadIbHbIX PoTorpados.
Buneomatepuainsl, nadopmarius o Bakancusx WWE. Ccbuiku Ha pecypcsl,
MOCBSIIIICHHBIE COXPAHEHUIO OUOJIOTUYECKOTO PazHOo00pa3usl.




http://www.biolog188.narod.ru/. Cait yuurtens 6uonoruu A.Il. [To3gHsKOBA.
Y4eHukn HaWAyT 371eCh HHPOPMAIIUIO K YpOKaM OHUOJIOTHH, OTBETHI HA HEKOTOPHIE
BOMPOCHI KOHTPOJIbHBIX pa0OT, KOHCIIEKTHI BCEX YPOKOB 110 OMOJIOTHH, a TAaKkKe
Jy4IIUe AOKJIAbl U TBOPUECKUE paOOThl. YUHUTENelH MOXKET 3aMHTEPECOBATD
METOJIMYECKHUE PEKOMEHIAIINH, TUTAHUPOBAHHUE YPOKOB 110 OMOJIOTHUH, KOHCIIEKTHI,
a TaKXKe MYyJbTUMETUNHBIE pa3pabOTKH YPOKOB, KOTOPhIE MOKHO CKayaTh C caiTa
B JIEMO-BEpPCHH, a €IlIe ¥ TOTOBBIE COOOIICHHS TI0 UHTEPECHBIM BOIIPOCAM
OumoJIoTHuH.

http://www.eco.nw.ru/ . BHemkonbHas skosiorusi. CalT MeKpEruoHAIBHOTO
0O0IIIECTBEHHOT0 DKOJIOrnuecKkoro asuxenus "' ['atunna - ['aTunuckuii PaioH -
Cankr-IlerepOypr - Kponmraar ". (Ilporpamma " IlIkonbHast Dkojorudeckas
WNuunumartusa"). J[Br>keHHE BEIET SKOJOTUYECKYIO0 00pa30BaTeNbHYIO POTrpaMMmy,
KOTOpasi BKJIIOYAET B ce0sl CIIEAYIOIINE MEPOTIPUITHS: JIEKITUU U CEMUHAPCKUE
3aHSTHS CO MIKOJIBHUKAMHU, C LETbI0 MPUOOPETEHUS IKOJIOTMUYECKUX 3HAHUH, IS
OCO3HAHMS KOJIOTUYECKUX MPpo0JeM U myTen ux pemenus. [Iposeaenue
KOMIIBIOTEPHBIX U POJIEBBIX UTP C 1IEIBI0 (OPMUPOBAHUS HABBIKOB aKTHUBHOM
HKOJIOTHYECKOM IeSITEIbHOCTH Y IIKOJIHHUKOB.

http://www.learnbiology.ru/ - BupTyanbHOe 00ydeHHE OMONIOTHN
http://school.holm.ru/predmet/bio/ - IlIkonbubiit Mup: buonorus. Karanor
o0pa3oBaTeIbHBIX PECYPCOB MO OMOJIOTHH
http://catalog.alledu.ru/predmet/bio/ - Bce obpazoBanue: buomnorus. Karanor
CCBUIOK Ha oOpa3oBarenbHbIe pecypcbl HTepHeTa no pa3aeny "buonorus"
http://www.history.ru/freebi.htm/ - becriatasie oOydarorue mporpaMmal 1Mo
Oouosioruu
http://www.websib.ru/noos/biologi / - Paznein o onosorun. KoyuieKmuu ccbuIok
Ha Ouosornyeckue pecypcol IHTepHeTa: 6a3bl JaHHBIX, OUOIMOTEKH, CTIpaBOYHAs
JIuTepaTypa, 00ydarouye mporpaMmsbl IKOJIBHBIX KYPCOB U CIIELIKYPCOB IO
OMOJIOTHH, TPOEKTHI, MATEPUAIIBI K YPOKaM, OJIMMIHAIbI, THGOpMALIHS 15
aOUTypUECHTOB

http://www.uic.ssu.samara.ru/~nauka/BIOL/biol.htm/ - ITyreBoautens "B mupe
Hayku'" N1 IKOJIbHUKOB. Paznen buonorus. ®parmeHTs mocoous
"DK3aMeHaTOpbI-0uoI0TH — aduTypueHTy" 115 ydamuxcs 10-11 kmaccos.
YcnoBust mpoBeaeHus nepBoro Typa CopocoBCKOW OJMMITHAABI TSI IIKOJILHUKOB
10 OMOJIOTHH.

http://nrc.edu.ru/est/r4/ - buonorudeckas kapTuHa Mupa. Pazen KOMIbIOTEpHOTO
yueOHuKa, pa3padboTanHoro B MockoBckom ["ocynapctBeHHOM OTKPBITOM
yHUBepcuTeTe. B 0CHOBE KOMIBIOTEPHOTO Y4eOHMKA — HHPOPMALIUOHHO-
CIIPaBOYHBIH, y4eOHO-TUCKYCCUOHHBINA U TECTOBBIA MaTEpHa MO CJIETYIOUTUM
TeMaM: UJesl SBOJIIOIIUH KUBOM npupoabl, Teopust Y. [lapBuHa, 3aKOHBI
HACJIEICTBEHHOCTH, Pa3BUTHE HKOCUCTEM, KOHIEIIIUU TPOUCXOKICHUS KU3HH,
pa3BUTHE KU3HU Ha 3eMJie, IPOUCXOKICHUE YeIOBEKA, AaHTPOIIOJIOT U KaK HayKa




http://rostest.runnet.ru/ - WWW -cepBep IeHTpaIM30BaHHOTO TECTUPOBAHUSI.
OO0pazoBaTenbHbIN CEPBEP TECTUPOBAHUS MOCBAIIEH 3HAKOMCTBY ¢ DeepanbHoi
CUCTEMOM TeCTUPOBAHUS 3HAHUI MO0 OCHOBHBIM JIUCLUILIIMHAM CPEIHEH IIKOJIbI, B
TOM uucie, U ouosnoruu. Ha caiite npeacraBieHbl TECTOBBIEC 3aAaHUS U3
o01Iepoccuiickoii 0a3bl JaHHBIX, KOTOPBIE SIBISIIOTCS PE3YJIHTATOM PAOOTHI
HECKOJBKHUX aBTOPCKUX KOJIEeKTUBOB MockBbl U CankT-IleTtepOypra. Bee
TECTOBBIE 3aJaHUsI COOTBETCTBYIOT IIPOTrpaMMaM, YTBEPKIECHHBIM MUHHCTEPCTBOM
o0Opa3oBaHus, U MPEACTABICHBI B PEKUMAX 03HAKOMJICHHUS, CAMOKOHTPOJIS U
oOyJeHusl.

http://www.examen.ru/db/ExamineBase/default.html/ - 3x3amensr Online. Ha
caiiTe MoJJep>KUBAETCSI MAaCCUBHAs 0a3a TaHHBIX MO OOJBIIMHCTBY HAYYHBIX U
TEXHUYECKUX TUCLUILUINH, B TOM Yucie, 00TaHUKE, 300JI0THH, 00111ei OnoIorud,
aHATOMMH U (PU3MOJIOTHH YeToBeKka. MOKHO MPOUTH TECTUPOBAHUE B PEKUME ON-
line mo cienyromUM TeMaM: B MUpE MITHULL, TUHO3ABPHI, ’KUBOTHBIM MHUP 3eMJIU
http://www.edu.yar.ru/catalog.php?edu=middle&thread=biology/ - On-line
KypChl: OMOJIOTHS.

http://www.edu.yar.ru/russian/pedbank/sor_uch/biol/ - bank nepemxoBoro
MEeJJarOrH4eCcKOro OIbITa — OUOJIOTHS
http://genetics.timacad.ru/works_paperl.htm. - MaTepuasbl JeKIui, YUTAEMBIX B
TumupsizeBcKoi akafeMuu, a TaKk)Ke HHTEPECHBIE MaTEPUAIIbI 110 Pa3IMYHBIM
nmpo0semMaM TeHEeTUKH, MOJIEKYJISIPHOU OMOJIOrHH, OMOTEXHOIOTHH, CEJIEKITUHN 1
CEMEHOBO/ICTBA.

http://www.npacific.ru/np/library/publikacii/tokranov1/titul.htm -«Y nuBurTenbHbIe
TBOPEHUS IPUPOIBI».

3HAYUTEIBLHOE KOTUYECTBO nepeBeieHHbIX A. M. TopkaHOBBIM cTaTell U
COOOIICHH O Pa3IMYHbBIX TUKOBUHHBIX OOUTATESAX 3€MIIU U YIUBUTEIBHBIX
TBOPEHUSIX MPUPOBI (10 MaTepuaaaM )kypHana «National Geographicy).
http://www.icc.ru/gal/ «baiikan B Bolpocax ¥ OTBETax» — CalT akaJeMHKa
I''.T"anma3uii, nepBoro Aupekropa JINMHOJIOTHYECKOTO HHCTUTYTA, U3Y4YAIOIIErO
o3epo batikan. 9to Web-Bepcust oJIHON U3 €ro HAyYHO-TIOMYJISIPHBIX KHUT.

IHone3nblie cchliikd HA THTEpHET-pecypchl O OMOJIOTH M.

YEJIOBEK

http://www.polezen.ru/interes/anatomy.php - Uenosek B mudpax: 3aHUMaTEIbHAS
aHaTOMUS

http://school.bakai.ru/?id=newpb041220101544 - Gakaii-BUpTyaJibHAs IITKOJIA IO
ounonoruu

http://muzey-factov.ru/tag/biology - My3eit ¢pakToB 0 UeIOBEKE

http://humbio.ru/. - Pecypc «ba3a 3HaHU 110 OMOJIOTHUN YEITOBEKa» COACPIKUT
Y4eOHHK TI0 MOJICKYJISIPHOHM OMOJIOTHH YelToBeKa, OMOXUMHH, (PU3HOJIOTHH, TCHHON
1 OEITKOBOI MHKCHEPHUH.




http://www.skeletos.zharko.ru/. - OnopHo-ABUTaTENbHAS CHCTEMA YEIOBEKA:
o0Opa3zoBaTeIbHBIN CalT

http://www.sci.aha.ru/biodiv/index.htm. - Pa3nen (buopaznoobpasue u oxpana
npupojel) Web-atinaca "310poBbe U okpyskaromas cpena'. CrenuaiucToB
HaBEpHsIKa 3aMHTEpeCcyeT MacCIITaOHBIA TeMaTHYeCKUi HH()OPMAITMOHHBIA MAaCcCHB
MH(GOPMAIIMOHHBIX pecypcoB 1o 6uopaznoodpasuto Poccun. Taxke numeercs
BO3MOKHOCTb HaTH HEOOXOAMMYIO HH(GOPMAIUIO B UHTEPAKTUBHOM 0a3e TaHHbBIX
"Poccus B udpax" (ThICSUM MOKa3aTeNel Mo BCeM pernoHaM crpansl). Taxoke
pa3MellieHa oHaiiHoBas kaprorpaduueckas cucrema DataGraf.Net, mo3Bonsromnias
"Ha JeTy" CTPOUTH KapThl, (B TOM YUCIIE COOCTBEHHBIE) U MPOU3BOAUTH aHAINU3 UX
CYIEpHO3UIUM.

http://www.sci.aha.ru/ATL/ra00.htm. -Web-Atnac: "Oxpysxaromias cpeqa u
30poBbe Hacenenus Poccun". KoMIuiekcHBIN Tpy, B KOTOPOM paccMaTpUBAIOTCS
B MIEPBYIO ouepeib PaKkTOpbl U MPUUKHBI, ONIPEAEIISIIONINE 30pOBhe Haluu. OKoI0
200 croxetoB, 6omee 400 kapT 1 TUarpaMm

www.molbiol.edu.ru. Anaromus u ¢puznosorus yenoeka. Hayuno-nomynspHbIi
caiit. baza 3Hanuit o Guosioruu yenoeka. GU3NONOTH, KIETOYHAs OUOJIOTHS,
reHeTHKa, OMOXUMUS

http://www.psy.msu.ru/illusion/. - 3putenbHbIe WILTIO3UU U (peHOMEHBI ((pakyabTeT
ncuxosioruu MI'Y umenu M. B. JlomoHOCOBA).

http://twins.popular.ru/index.html - «/[BORHSIIIKY B UX MaMaIlIKK.

KUBOTHBIE

http://res.krasu.ru/birds/ «IItunpl cpeanest Cubupu». OueHp pazHas UHGpoOpMaIus,
CBSI3aHHAs C MITHIIAMH, B TOM YHCIIE - CITUCOK BUIOB (CO CTAaThsIMHU M TOJIOCAMH),
ornpeaenuTens, pororanepes, Goro or COIIP, kaura pexkopaos ['mHHECa TIO
IITHIIAM.

http://coralsea.narod.ru/biocenos/sea/coralreef/ «Mwup xopamoBy. XKu3Hb Ha
pude ¥ MHOTOE JIPYroe 0 CTPOCHUH, Pa3MHOXKCHHH, PACTIPOCTPAHCHHUH, 3HAYCHUH
M B3aUMOCBSI3X O0UTaTENe KOpaTOBBIX prU(OB.

http://www.zin.rw/ - XKyku (Coleoptera) u koneonreposaoru. TeMaTHdecKuii canT
0 XKyKaX, a Takke 00 yUeHBIX U JIFOOUTEISIX, H3yJaronX KyKkoB. Ha caiite MOxHO
HATH MaTepuasbl O MUTAHUH, IIOBEJCHUH, 00pa3e KU3HU, )KU3HEHHBIX (hOpMax,
MeCTax OOUTaHUsI B reorpauueckoM pacrpocTpaHeHnH KyKoB. [npokwmii
JMaa3oH acleKTOB — OT YHCTO TMOMYJISIPHBIX CBEICHUH 0 Cyry00 HaydIHBIX
naHHbIX. bonpime Habopbl pUCYHKOB U (hoTorpaduii.

http://nature.ok.ru/ biodiversity. - Penkue u ncuesaromue »xkuBotHeie Poccun.
CaiiT coepKuT MpodecCHOHATHHO TIOJTOTOBICHHYIO HHPOpPMAIHIO 000 BCeX
PEIKUX M HCUE3AIOIINX KUBOTHBIX POCCHY TSt OpraHu3aIiiy UX 3allUThl 1
3alUThI cpeapl oouTanus. Ecth Oubnuoreka, ¢oroanb00M, BUIEOCIOKETHI, TOJI0CA
*UBOTHBIX. Kimaccudukarus mo 6uoromnam

http://www.entomology.narod.ru/ -«MHpOopMaIImOHHO-TTONCKOBBIN CalT WU
«TIOYTH BCEY» 110 IHTOMOJIOTHI.




Bbonbioe konr4ecTBO KaueCTBEHHBIX CChIIOK HA PYCCKOS3BIUHBIE CATHI,
MOCBSIIIICHHBIE BCEM CTOPOHAM YXU3HH PA3JIMYHBIX TPYII WIEHUCTOHOTHUX, a
0O0JIbIIIE BCETO — HACEKOMBIX.

http://www.zooclub.ru/ -«300k1y0 (Bc€ 0 )KUBOTHBIX)». CaMasi pazHooOpa3Has
WLTIOCTpUPOBaHHAs HH(GOPMAIIUS KaK O KU3HH TUKUX KUBOTHBIX, TaK U O
JOMaIHUX JitoOumiax. Bo3amMokHo nosrydeHue OecriaTHOW KOHCYIbTAIlMH 110
COJIepKaHUIO U BETEPUHAPHH.

www.ZooMax.ru - ZooMax - MakcumyMm O BCEM >KMBOM Ha 11anere. opym o
JOMAIIIHUX U TUKUX )KUBOTHBIX, HOBOCTH, CTaTh, (hoTorasnepes,, yaT, OObsBICHUS
¥ MHOTO€ JIpyToe

www.zooclub.ru — «300k1y0. Bece 0 5KHMBOTHBIX» , 3/1€Ch HAXOUTCS OOIIMpHAs
uHbOpMAaIIHs O COACP>KAHUU B JOMAIIHUX YCIOBUAX CaMbIX Pa3HOOOPa3HBIX
’KUBOTHBIX, PEKOMEH/IAlIUU 10 YXOIY 32 HUMH U HX JieueHuto. Kpome toro, Ha
ATOM CaiiTe MOMEIIeH MaTepral O Pa3TUYHBIX TUKUX KUBOTHBIX.
www.zoospace.narod.ru —«300J0LHs» , TPEJOCTABISIET MaTepral B OCHOBHOM O
co0akax M KOIIKax: peKOMEHAAINH 110 UX COJAEPKAHUIO U JICYEHUIO, HOPMATUBHbBIC
JTOKYMEHTBI, UHOPMAIIHIO O KITy0ax U MUTOMHUKAX, OOBABICHUS O IPOJAKE U
BBICTaBKaX.

www.povodok.ru —«I1oBoOK» , OJIUH U3 CaMbIX MOJTHBIX CAUTOB, MOCBSIIIEHHBIX
JOMAIIIHUM >KUBOTHBIM.

www.apus.ru —«O HernobenuMon JTr00BU K )KUBOTHBIMY» , HHTEPECHAS U
pa3zHooOpa3Hast HHPOpPMaIHsI O CAMBIX Pa3IUYHBIX )KUBOTHBIX. OCOOEHHOCTH
no0opa MaTepuaia u ero U3J10XKEHUs JeIat0T 3TOT CAalT XOPOIITUM OMOITHUKOM
YUUTETTIO.

www.petslife.narod.ru. «/lomaninue >KUBOTHBIC)
www.aib.ru/~loki/zoolog/zoo.htm - «3k30THUYECKast 30070THS --
www.cryptoz.narod.ru . u «Kpunro3oonorus» ITH callThl MOCBAIIEHBI
MU(UYECKUM U MUCTHYECKHUM CyIIecTBaM. ['OBOPUTH O HAYYHOCTH pa3MeIEHHbIX
3/1eCh MaTepUaIOB HE MPUXOIUTCS, HO OHU MHTEPECHBI TEM, UTO MIOMOTYT Jy4YIlle
pa3zo0patThes, YTO Ke MPEICTABISAIOT CO00M CyIIecTBa, B M300MINH HACEISIONINE
MU(DBI pa3HBIX HAPOOB, a B OCIEIHUE TOABI — U CTPAHUIIBI HEKOTOPBIX
NEPUOTUUYECKUX U3TaHUN.

www.bober.ru —«Bce o 600pax» - 371ech npecTapieHa pa3HoodpasHas
uHbopMaIKs 00 ITUX CUMIIATUYHBIX KUBOTHBIX

www.turtle.newmail.ru -«IlonmynsipHas yepemnaxoyiorus» - — XOpoIInil caT o
yepernaxax.

www.bigcats.ru . -«boJbIIIIe KOITKIY

www.insect.narod.ru/ - «3Meu U peNnTUIUN» - 3]1€Ch MOKHO HallTH MHOTO
xopomux ¢otorpaduii, XoTs TEKCTa HEMHOTO. DTOT K€ CAlT COACPIKUT pa3/ielibl,
MOCBSIIICHHBIE JPYTUM TPyNIaM >KUBOTHBIX.

wapbbs.com. - Knaccudukaiys, onucanue u apyrasi UHTEpecHast HHpopMaIus o
MOJIBOJTHOM MUpE.




http://www.barracuda.ru/ -«IloaBoaHas xu3ub» OnucaHus U XOPOIITUE
KauecTBeHHbIE (hoTorpadn MHOTHX OOUTAIOIINX B BOJIE CYIIECTB. ITO O0jiee niu
MEHEee MPEeJICTABUTEIBHBIN CITPAaBOYHUK, COJICPKAITUHN TTOJIE3HBIE CBEICHUS O
prIOax, kpabax, CrpyTax, KUTax, MOPCKHX 3Be37aX, Kopajljax, Meay3ax... U TaK
nanee.

http://www.darwin.museum.ru/expos/dino/ - «9mnoxa TUHO3aBPOB (ME303011 -
AM0Xa IMHO3aBPOB)». BUpTyalibHast SKCKYPCHUS UK YBJICKATEIIHBHOE MMyTEIIeCTBUE
B MU JPEBHUX SIIECPOB.

http://www.filin.vn.ua/ - UnnrocTpupoBaHHas SHIIUKIIONEINS )KUBOTHBIX. B
paszenax SHIMKIONEIUH COOPaHO OOJIBIITOE KOJTUYECTBO MaTepUalioB 000 BCEX
BUJIaX )KUBOTHBIX. MaTepuas 60raTo WIITIOCTPUPOBAH, CHA0KEH CChUIKAaMU
http://www.povodok.ru/encyclopedia/brem/ - Ha cailite npeacrabiiena
cripaBo4Hasi HHGoOpMaIHs 10 OOJBIIOMY KOJTUYECTBY )KMBOTHBIX, UX OITUCAHHUE U
dboTorpadum.

http://www.apus.ru/ - Pecypc «O HenmobeaumMoi Tr00BU K )KUBOTHBIM» — 3TO
WHTEpEeCHas W pasHooOpa3Hasi HHPOpMAITUs O CAMBIX Pa3TMYHBIX KUBOTHBIX.
Ocob6enHocTu oA00pa MaTepurasa U ero U3J0XKEeHHS JeIal0T TOT CAaUT XOPOIIUM
MTOMOIIIHUKOM YYHUTEIIO.

http://paramecia.narod.ru/ - Uady30pus — Tydenbka — opHUIMaIbHbIN calT
www.fishworld.narod.ru. - Peibuit mup Paznensr:Ilpeaucnosue Kimaccuduxanus,
IPOUCXOXKACHUE DBOMIONUS pbIO JlaTUPOBKU MOSBICHUS OTPSAA0B OmnacHbIe PhIOBI
OmnpenenuTens OMacHbIX akyJsl 30HbI o0uTanus 3ooreorpadus poio
[Tpucnoco6enus k >xu3uu B Bojie PriObI y Bac qoma JlpeccupoBka U cliocOOHOCTH
[Tponomxenue poaa Pekopasl CripaBku HoBoctu mupa pei6 AxkBallapk Kuaura
"Hckomaemble akyJibl"

PACTEHUS

www.luzhok.ruw/ - «JIy»o0Kk» - 3amMedaTeNbHbIN CalT, TOCBAIICHHBIN
JCKOPaTUBHBIM pacTeHUsAM. COJIep)KUT ONTUCAHNE KOMHATHBIX U CaJJOBBIX
pacTeHU, peKOMEHIAllUH 110 pa3BeACHUIO U yXoay, (hoTorpaduu U pUCYHKH,
UH(GOPMAIIHIO O JICKAPCTBEHHBIX PACTEHUSX U UX PUMEHEHHUH, JICTCHJIBI O
pacTCHUSX.

http://floranimal.ru/ - .ITonbITka co3aaTh HHPOPMAITMOHHBIN pecypc,
MO3BOJISTIONTUI y3HATh KaK MOYKHO OOJIBIIIE O Pa3IMYHBIX BHIAaX KUBOTHBIX U
pacTeHHH, eIé MmoKa CyIIeCTBYIOINUX Ha HAIlICH IIaHeTe; BEIICHUTD UX
NPHHAIJICKHOCTD K pa3HBIM KJIaccaM, poJiaM M MOABUAAM; BbIICIUTh OCOOCHHOCTH
UX CYIIECTBOBAHUS, BO3MOXXHOCTh HOPMAJIBHOT'O COACPIKAHUS B JIOMAITHUX
YCIIOBHUSIX U MHOTOE JAPYTOE, YTO MOKET OBITh HHTEPECHO.
http://www.lapshin.org/club/plants.htm -«MockoBckuit Kiy®6 koMmHaTHOTO
I[BETOBOJICTBA.

http://tea.volny.edu/index.php -«Yaii» — )KuBasg SHIMKIONEINUSA Yasi U €r0
TPaJMIMA — UCTOPHUS Yasi, 00TAaHWKa W BhIpAIIIUBAHUE Yasl, XUMUS Yas,




IPOU3BOJCTBO Yasi, BUIbI Yasi, yIIaKOBKa U XpaHEHUE Yasi, 3aBapUBAHME Yasi, Yail U
310POBBE

http://www.botaniki.ru/. Ca#t kpyxka "CoBpemennas 6oranuka'"buodaxa MI'Y.
BxurouaeT pasnensl: skojgoruyeckast MOphoIorusi 1 aHaTOMUS paCTeHU;
uszyuenue Quopucrtuueckoro dorarcrea Cpeaneit Poccun; 3HakoMCTBO ¢ MUPOBOM
bnopoit Ha npuMepe kosekuit boranndeckoro caga MI'Y u 'maBHOTO
6orannyeckoro caga PAH; Bogopocnu, rpu0bl U TMIIARHUKY - 3TO OT/AENIbHAS
UCTOPHSI; UCTOPUS 3EMIIM U OCHOBHBIX IPYMI KUBBIX OPTaHU3MOB; OCHOBBI
CUCTEMAaTHKHU U Teorpapuu pacTeHUil; N3y4eHHE OCHOB IIUTOJIOTUH, (PU3UOIIOTUH U
F€HOCUCTEMATUKN PACTEHUI; 3HAKOMCTBO C COBPEMEHHBIMHM METOIAMU U3YUYEHUS
pacTeHui.

http://plant.geoman.ru/. bubnuoreka "Kuzab pacteHuit'. 3aHUMATEIBHO O
6oranuke. XKusnb pacrennii. Ha caiite pacnoyioxkeHbl MOJIHBIE TEKCThI CIETYIOIINX
kHuT 110 60Tanuke: Jlenucona JI.B., benoycora JI.C. Penkue u ncuesaromue
pactrenust CCCP; Upuenko C. 3anumatensHo o 6otanuke; Komapos B.JI.
[Ipoucxoxnenue pactenuit; O6yxoB A.H. JlekapcTBeHHBIE pacTeHUS, CHIPHE U
npenapatsl; COOpHUK ATIIac apeanoB U PECYpPCOB JIEKAPCTBEHHBIX PACTCHUI
CCCP; Coopuuk Xuznb pactenuii. Tom 1. Beenenue bakrepun u ak THHOMUIIECTHI;
Coopuuk U. B. Muuypun. Utoru mectunecstmietHux padot; Coopauk Ilo
cTpaHullaM kpacHoi kHUru. Pacrenusi; Ceupuaonos I'.M. JlecHoii oropon;
CpartuxoB A.C. 3omnotoii kopenb (Ponnona po3osas); Y namosa P.A., Beroruna
H.I'. B mupe kakTycos.

http://www.herba.msu.ru/russian/index.html  Goranudeckuii ceppep
MocxkoBckoro yauBepcuteta. OuH U3 HauboJee U3BECTHBIX BO BCEM MUPE
POCCUICKUX OUOJIOTHYECKUX PECYPCOB, UMEIOIIHI BepcUM Ha § sI3bIKAX.
boranuyeckre HOBOCTH (B T.4. HOJAPOOHBIN KajdeHAapb KOHPEPEHIINii), CAUTHI
O0otaHndeckux nojapazaencHuit MI'Y, 6ubnroreka nzo0paxeHui pacTeHHH,
ouorpaduueckuit pazaen "kiaaccuku Hayku'".Kpome maTepuanoB mo OoTaHUKE
o0IIero xapakrepa, Ha caifTe pa3MelieHbl MaTepuaibl 0 boranuueckom caje
yHUBepcuTeTa, 00 yHuBepcuretckom I'epbapun nmenu 1. I1. Ceipeiinukona,
npeJicTaBlieHa CTAPUHHAS KOJIJIEKIMS U3 ero (hOHIO0B.
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