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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo yue6HOMY nipenmMety "buomnorus" (manee - OM0I0THsI) HA YPOBHE CPEAHETO
obmiero oopazoBanus papadborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®@enepamumn»y, ®I'OC COO, Konnenuuu mnpenogaBaHus
ydaeOHoro mpeamMera «bHOIOTHs» U OCHOBHBIX MOJOKEHUN (efepanbHoi pabodeil mporpaMmsl
BOCIIMTAHHUS.

VYuebusiit npeamer «buonorus» yriyonaéunoro ypoBHs wusyueHus (10-11 xmaccer)
SIBJISIETCS. OJTHUM M3 KOMIIOHEHTOB MpEAMETHON o0nactu «EcTecTBeHHO-HAyYHBIC MPEIMETHD».
Cormacao monoxerusiMm OPI'OC COO mpodwibHbIE y4eOHBIE NPEIMETH, H3ydaeMble Ha
yIIyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOom muddepeHnmanmi 00ydeHus: Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsl M NMPHU3BaHBl 00ECIEUUTh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIHMM,
CpPEeIHUM OOLIUM, CpeIHUM MpOo(pEeCcCHOHANBHBIM U BBICIIUM oOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATUX Y4€OHBIX NMPEAMETOB JOJIKEH ObITh OPUEHTUPOBAH Ha MPUOPUTETHOE pPEIICHUE
00pa3oBaTeNbHbIX, BOCIUTATEIbHBIX M PA3BUBAIOIIMX 3a]a4, CBA3AHHBIX C MpoQopHeHTaluen
0o0ydJamuxcss W CTUMYIUPOBAHHWEM HHTEpeca K KOHKPETHOW OO0JacTH HAay4dHOTO 3HAHWS,
CBSI3aHHOTO C OWOJOTHEH, MEIWIIMHOW, SKOJOTHEH, MCHUXOJOTHUEH, CIIOPTOM WA BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosorus" maér npencraBiieHHe O SN U 3a/1a4ax
u3ydeHus yueOHoro npeamera «buonorusy» Ha yriiyoJéHHOM ypOBHE, ONpeesieT 00s3aTenbHOoe
(MHBapUaHTHOE) TMPEIMETHOE COJACpIKAHHME, €r0 CTPYKTYPHpPOBAHUE IO pa3jeliaM M TeMaw,
pacrpeneneHue 1o KiaccaM, peKOMEHIyeT TOCIeJ0BATEIbHOCTh U3YUeHHs y4eOHOro MaTepHrana
C yu€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEAMETHBIX CBS3€d, JIOTHMKH Yy4eOHOro mpoiiecca,
BO3pACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMMe mo OHMOJOTHH pean30BaH MPUHIIHIL
NPEEMCTBEHHOCTH C H3y4Ye€HHEM OHOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMUS,
Omaromapss 4YeMy TMPOCMATPHBACTCS  HAMPABICHHOCTh HA  TOCIEAYIONIEe  pa3BHUTHE
OMOJIOTUYECKUX 3HAHWM, OpPUEHTHPOBAaHHBIX Ha (OpMHpOBaHHE ECTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, KOJOTUUECKOTO MBIIIICHUS, MPEICTaBICHUA O 310pOBOM 00pase *KU3HU, Ha
BOCIIHUTaHHE OEpPEKHOTO OTHOIIEHUS K OKpYXKalolled mpupomHoil cpeme. B mporpamme mo
OMONIOTUM Tak)Ke IMOKa3aHbl BO3MOXHOCTH y4eOHOro mpenMera «buomorus» B peamu3anud
tpeboBanuiit ®I'OC COO k MmIaHUPYEMBIM JTUYHOCTHBIM, METANpPEJAMETHBIM U TMPEAMETHBIM
pesyapTataM oO0ydeHHs W B (OPMHUPOBAHMH OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEILHOMN
NESITETbHOCTH O0YyYalomuXcs 10 OCBOSHHIO COJCpXaHWs OMOJOTHYECKOro OOpa3oBaHHs Ha
YPOBHE CpeHETo 00IIero 00pa3oBaHusl.

VYuebHblii npenMer «buosorus» Ha ypoBHE CpeIHEro OOINEero oOpa3oBaHUS 3aBEpIIACT
OuoJsiornueckoe 00pa3oBaHUE B IIKOJE M OPUECHTUPOBAH HA PACIIMPEHUE W yriyOJaeHUuEe 3HaHUN
oOyyaromuxcst O JKMBOM TpUpPOJAE, OCHOBAX MOJEKYISIPHOM M KIETOYHOM Ouoioruw,
AMOpPHOJIOTUN W OMOJIOTUU PA3BUTHS, TEHETUKHU, CEIICKIMH, OMOTEXHOJOTHH, IBOIIOIUOHHOTO
YUEHUS U IKOJIOTUH.

Nzyuenue yuebHoro npenmera «buonorus» Ha yriyOJeHHOM ypOBHE OPHEHTHPOBAHO Ha
HOJATOTOBKY OOYyYaromuXcst K MOCIEIYIoUIeMY IOJYYeHUI0 OMOJOrMYecKoro oOpa3oBaHUs B
By3aX W OpPraHU3aLUAX CpelHEro NmpodeccnoHaabHOro odpasoBanus. OCHOBY €ro coaepKaHus
COCTaBJISIET CHUCTEMa OMOJOTUYECKUX 3HAHUHM, MOJIYYEHHBIX MpPU H3YyYEHUH OOYHaIOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3AesioB OWOJIOTMM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, B 10—11 kimaccax 3TH 3HaHMA MOJIyYarOT pa3BUTHE. Tak, pacIIMPEeHbI U YTIIyOJIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTEHUSX, KMBOTHBIX, rpuOax, OaKTepusX, OpraHU3Me 4YelIOBEKa,
o0IIMX 3aKOHOMEPHOCTSX JKU3HH, JIOMOJIHUTEIbHO BKJIIOYEHbI OHOJOTMYECKHE CBEIICHUS



MPUKJIAHOTO M TOMCKOBOTO XapaKTepa, KOTOPhlE MOKHO HCIOJIb30BAaTh KaK OPUEHTHUPHI IS
MoCJIeyIONIEero Beibopa mpodeccun. Bo3dmMokHa Takyke MHTErpanus OMOJIOTHUECKUX 3HAHUH C
COOTBETCTBYIOIIUMHU 3HAHUSIMU, MOTYYCHHBIMU O0YJAIOIIUMUCS TIPU U3YUCHUU (PU3UKH, XUMHUH,
reorpauu 1 MaTeMaTHKH.

CrpykTypa mporpamMmbl 1Mo ydeOHOMy mpeamery "buomorus" oTpakaer CHCTEMHO-
YPOBHEBBIM M 3BOJIONUOHHBIN MOAXOABI K M3ydeHHio Ouosiornu. CorjacHO UM, H3y4aroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepPHBIC ISl )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3AINU,
HBOJIIOIMM OPraHMYECKOro MHpa Ha 3emie, COXpaHEHHUs OHMOJIOTMYECKOTO pPa3HOooOpa3us
miaHeTel. Tak, B 10 Kiacce HW3ydarOTCS OCHOBBI MOJEKYJISIPHOM M KJIETOYHOM OHOJIOTHH,
SMOPHOJIOTUH U OUOJOTHM PA3BUTHUS, TEHETUKU U CENEKLIUU, OMOTEXHOJIOTUHA U CUHTETUYECKOM
OMOJNIOTUY, AaKTYAIM3UPYIOTCS 3HAaHUS OOydaromuxcs Mo OOTaHWKE, 300JOTHH, aHATOMHH,
¢usuonorun yenoseka. B 11 kiacce M3ydaroTcsi SBOJIIOLMOHHOE YYEHHE, OCHOBBI 3KOJIOTUU U
ydeHue o ouocdepe.

VYueOnbrii npenmer «buonorus» TmpuzBaH 00€CIEUYUTh OCBOCHHE OOYYAFOIIMMUCS
OMONOTUYECKNX TEOpPHd ¥ 3aKOHOB, WJCH, NPHUHIUIIOB W TIPaBWUJ, JICKANIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYyYHOH KapTHUHBI MHpa, 3HAHUH O CTPOCHUH, MHOTOOOpa3uu H
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMYJALWH, OMOIEH03a, 3KOCHUCTEMBI, O BBIAAIOIIUXCS
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIIEJOBAHMSIX B OHOJIOTMH, MPUKIATHBIX acleKTax
Ouonoruueckux 3HaHWM. [ pa3BuUTHSA U MoOJJepXKaHUs WHTepeca o0ydaroumxcs K OMoJIoTuu
HapSIIy CO 3HAYUTENIBHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJEPKaHUU MPOTPaMMBbI 110
OMONOTUHN TIPETyCMOTPEHO 3HAKOMCTBO C HCTOPUEH CTAHOBIICHHUS W PA3BUTHUS TOW WM WHOU
oOnacTu OMOJOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B pEIICHHE BaKHEUIINX
OMOJIOTHYECKHUX U DKOJIOTUYECKUX MPOOIIEM.

Henb n3ydenus: yueOHoro npeamera «buonorus» Ha yriyOnéHHOM ypOBHE — OBIJIAJICHHE
O0y4JalImUMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIIMOHATBLHOW OpraHU3allid >KUBBIX CHCTEM
pPa3HOTO paHra u NpuoOpeTeHrne YMEHUI HCIONIb30BaTh ATH 3HaHUA B (OPMUPOBAHUU HHTEpECa
K omnpenenéHHoN o0sacTu MpoeCcCHOHAIIBHON AESITEIIbHOCTH, CBA3aHHOW ¢ OWOJIOTHEH, WA K
BBIOOpY yueOHOTO 3aBe/IeHHs ISl TPOAOIKEHHUS OMOIOTHYECKOro 00pa3oBaHHMs.

JlocTikeHue neiau u3ydeHus: yueObHoro npeamera «buonorus» Ha yriayOonéHHOM ypoBHE
o0ecrnieunBaeTcs peleHueM CIEAYIOMuX 3a1au:

OCBOCHHME  OOYYaIOIIMMHCS  CHCTEMBl OMOJIOTHYECKUX  3HAHWH: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIEHIMSIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W TpPaBHIIAX,
COCTaBIISIIONIMNX COBPEMEHHYID €CTECTBEHHO-HAYyYHYI) KApTUHY MHpA; O CTPOCHHH,
MHOTOO00pa3uu M OCOOEHHOCTSAX OMOJIOTHYECKUX CHUCTEM (KJIETKa, OPTaHW3M, MOMYJISAIUs, BUI,
OouoreornieHo3, Ouocdepa); O BBIJAIONIUXCSA OTKPBITHSAX W COBPEMEHHBIX HCCIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOyYaromMxXCcsi C  METOJaMH  TIO3HAHWSI  KUBOW  TPUPOJIBI:
HCCJIEIOBATEILCKUMU METOAaMH OMOJIOTHYECKUX HAayK (MOJIEKYJISIPHOM U KJIETOYHOM OHOIOTHH,
SMOPHOJIOTHH U OUOJOTHM Pa3BUTHUS, TEHETUKU U CENEKLIUU, OMOTEXHOJIOTUH U CUHTETUYECKOM
OMONOTUM, TAJICOHTOJOTHH, DJKOJOTHUH); METOJaMU  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMONIOTUYECKNX HCCIEeNIOBaHUI B aboparopud W B mpupojae (HaONIOJCHUE, U3MEpEHHE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJIcHHE OOYYaIOIIUMUCS YMEHHUSIMH: CaMOCTOSITEJIbHO HaXOIHUTh, aHAJIU3UPOBATH U
HCIIOJIb30BaTh OMOJIOTUYECKYIO MH(POPMAIIUIO; TIOJIH30BATHCS OMOIOTUYECKONW TEPMUHOIOTHEN 1
CUMBOJIUKOW; yCTaHaBIMBaTh CBS3b MEXKAY pPa3BUTHEM OHONOTHH H  COIMAJILHO-
SKOHOMHMYECKUMH M S3KOJIOTMYECKUMH MNpo0JieMaMU YelIOBEYECTBAa; OLEHUBATH IOCIEICTBUS



CBOCH JCATENHHOCTH 110 OTHOIICHHWIO K OKPYKAIOIIeH NPUPOIHON cpene, COOCTBEHHOMY
3OPOBBI0O U 3JI0POBBIO  OKPYXKAIOUIMX JIIOJeH; OOOCHOBBIBaTH M COOMIOAATH MEpbI
npoHIaKTUKNA WHEKITMOHHBIX 3a00JeBaHui, TpaBUia MOBEICHHUS B MPUPOJEC U OOEeCIIeYeHHUs
0€301aCHOCTH COOCTBEHHOM KU3HEACATEIIFHOCTH B UPE3BBIYAWHBIX CHUTYAIUSX MPUPOIHOTO U
TEXHOTC€HHOTO XapakTepa; XapaKTepu30BaTb COBPEMEHHBIE Hay4dHble OTKPBITUS B 00JacTu
OHOJIOTHH,

pa3BuTHE y 00YyJaromuXcs MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIJAIONIUMUCS OTKPHITUSIMHU U COBPEMEHHBIMH HCCIEAOBAHUSIMH B OHOJIOTHH,
pemaeMpIMi €10 Tpo0JieMaMu, METOAOJOTHe OMOJOTHYEeCKOro HCCIIECIOBAHUS, MPOBEIACHUS
SKCIIEPUMEHTANIBHBIX HCCJEIOBAaHUM, pelIeHUus OHOJIOTUYECKUX 3ajad, MOJEITUPOBaHUs
OMOJIOTUYECKUX 0OBEKTOB U MPOIIECCOB;

BOCTIUTaHHE Y OOy4alOMIMXCsl IIEHHOCTHOTO OTHOUICHMS K KMBOW MPUPOZE B IEJIIOM U K
OTIeNbHBIM €€ 00beKTaM U SBJICHUAM; (OpPMHpPOBAHHE OSKOJIOTHYECKOM, TE€HEeTHUYEeCKON
rPaMOTHOCTH, OOIIeH KyJbTYphl MOBEACHHS B MPUPOJIE; MHTErpallM €CTECTBEHHO-HAYUHBIX
3HAHUI;

npuoOpeTreHne 00y4JaroIUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM IMPUPOAONOIb30BAHUN
(coOnroeHue mpaBWJI TOBEACHHS B MPHUPOJE, OXPaHbl BHIOB, SKOCHCTEM, OHOC(EpHI),
COXpaHEHUHU COOCTBEHHOTO 3J0POBBS W 3J0POBbS OKPYKAMOIIMX JIOACH (COONIONCHHS Mep
npoduIakTuku  3a0oJieBaHMM,  oOecrieueHre  O€30MacHOCTH  KU3HEACATEIIBHOCTH B
Ype3BBIYANHBIX CUTYaLUSAX MPUPOIHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOIb30BaHUS
OMOJIOTUYECKUX 3HAHUN ¥ YMEHUH B TIOBCEIHEBHOM KHU3HH;

CO3JaHHME YCJOBUHA JJII OCO3HAHHOTO BbIOOpAa OOYyYaAIOUIMMUCS WHIUBUAYATbHOU
00pa3oBaTeNbHONW TPAEGKTOPUH, CIOCOOCTBYIOMICH TMOCIEAymeMy MpodhecCHOHATFHOMY
CaMOOIIPENICICHNIO, B COOTBETCTBUU C WHAMBHIYaJIbHBIMM HMHTEpPECaMH M TOTPEOHOCTIMH
peruoHa.

OO0rmiee 4KMCIIO YacoB, OTBEICHHBIX Ha HM3y4YeHHE OHMOJOTMM Ha YIIyOJEHHOM YPOBHE
cpeanero obmiero oOpasoBanms, cocraBiser 204 gaca: B 10 kmacce — 102 gaca (3 yaca B
Henento), B 11 kimacce — 102 gaca (3 yaca B HeJ1eIi0).

Ot6op oOpraHm3alMOHHBIX (GOpPM, METOJOB W CPEACTB OOydYeHHUs OHOIOTHU
OCYIIECTBIISIETCS ¢ YYETOM CHEUU(HUKU €ro COJEp>KaHUS M HANpaBJIEHHOCTH Ha MPOAODKEHHE
OMOJIOTMYECKOTO 00pa30BaHUs B OPraHMU3AIUSAX CpPeIHEro MpPoGeCcCHOHATBHOTO M BBICIIETO
o0Opa3oBaHwUsl.

OO0s3aTenbHBIM YCIIOBHEM IpU OOy4eHHH OMOJIOTMM Ha YIIyOJIEHHOM YpPOBHE SIBISIETCS

MpOBEJCHUE J1Aa0OpPaTOPHBIX U TMpakTHYeCKuX pabor. Takke yuyacThe oOydalmmxcs B
BBIMIOJTHEHUH  TPOEKTHBIX U  y4eOHO-UCCIIEJIOBATEIbCKUX  pabOT, TeMaTHKa KOTOPBIX
OTIpeNeNIIeTCSl YYHUTEIEeM Ha OCHOBE HMEIOIIMXCS MaTepUAbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MIPUPOIHBIX YCIOBUH.
[TpomexyTouHasi aTrecTranusi Ha YpPOBHE OCHOBHOIO 0O0IEro oOpa3oBaHUsI MPOBOAMUTCA B
COOTBETCTBUM ¢ mosiokeHHeM «O (opmax, NepUOJUYHOCTH M TOPSJIKE TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH U TMPOMEKYTOYHOM  arrecTaly  OOydyarolmuxcsi O  OCHOBHBIM
obmieoOpazoBarenbHbiM  nporpammam [BOY  COII Ne358 MockoBckoro paiioHa CaHKT-
[TerepOypra



COAEPKAHUE OBYUYEHUA
10 KUIIACC

CoaepxaHue MpPOrpaMMbl, BBIICIEHHOE KYPCUBOM, HE BXOAUT B  TMPOBEPKY
rocyaapcTBeHHOM uToroBoi arrecranuu (I'A).

Tema 1. buoJsiorusi Kak HayKka

CoBpemeHHast OuoONOTHST — KOMIUIEKCHas Hayka. Kparkas wctopusi pa3BUTHS OHOJIOTHH.
buonorndeckne Hayku W wW3ydaeMble UMHU TpoOiieMbl. DyHIaMEHTAbHBIE, MPUKIAJHBIE U
MOMCKOBBIE HAYYHbIE CCIIEIOBAHUS B OMOJIOTHH.

3HavyeHre OWOJIOTHM B (POPMHUPOBAHWU COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouosormeil. 3HaueHHe OHOJOTMM B TMPAKTHYECKOU
JNEATETbHOCTH YENIOBEKA: MEAUIIMHE, CEJIbCKOM XO3MMCTBE, MNPOMBIILIEHHOCTH, OXpaHe
MIPUPOJIBI.

JdemoHcTpauuu

[optpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsun, V. I'apsei, I'.
Menpnens, B. WU. Bepuanckuii, U. II. IlaBnos, M. M. MeunukoB, H. M. Basunos, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunpl u cxembl: «CBsi3b OMOJIOTUU € OPYTUMH HaykKaMuy, «CHucreMa OMOJIOTHYecKUX
HAYK».

Tema 2. ’KuBble cucTeMbI H UX H3y4YeHHE

KuBble cuctembl Kak mpeaMeT u3ydeHus: Ouosoruu. CBOMCTBA )KUBBIX CUCTEM: €UHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTb, CJOKHOCTh M YHOPSAIOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb, = CAaMOOPTraHM3allvs, CaMOBOCIPOU3BEICHUE, Pa3IpakUMOCTh,
U3MEHYUBOCTb, POCT U pa3BUTHE.

YpOoBHM OpraHuM3allUd >KUBBIX CHCTEM: MOJEKYJIAPHbIA, KIETOYHbIA, TKAHEBbIM,
OpTraHU3MEHHBIMH, MONYJISIIIMOHHO-BUIOBOM, 9KOCHCTEMHBIN (6roreoneHOTUYECKHiN),
ounochepnsiid. [Iporeccsl, mpoucxoasmue B KUBBIX cUcTeMax. OCHOBHBIC MPU3HAKH JKHUBOTO.
Kuznp kak popma cymecTBoBaHUS MaTepuu. Hayku, n3ydaroniue KUBbIEe CHCTEMbI Ha Pa3HBIX
YPOBHSIX OPTaHHU3aLUN.

N3yuenue xuBBIX cucTeM. Meroasl Ounonornyeckoi Hayku. HaOmioneHnue, m3mepeHue,
DKCIEPUMEHT, CHUCTEMarh3anus, MeraaHaiu3. [loHATHE O 3aBUCHUMOW M HE3aBUCHUMOU
nepemenHoi. IDmanupoBanue skcnepumenta. IlocraHoBka u mposepka rumores3. Hynesas
runore3a. [lonsatue BoIOOPKU U €€ JocToBepHOCTh. Pa3Opoc B 6Gmonornueckux naHHbiX. OLeHKa
JIOCTOBEPHOCTH TMOJIYYEHHBIX pe3ynbTaToB. [IpUUMHBI MCKAXKEHHSI PE3yNbTAaTOB SKCIEPUMEHTA.
[ToHsiTHE CTATHCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmunpelr u cxembl: «OCHOBHBIE MNPU3HAKU JKU3HUY», «DBHOIOTMYECKHE CHCTEMBbD»,
«CBOICTBA KUBOU MaTepumn», «YpOBHU OpraHU3aIMU KUBOU TPUPOIb», «CTpOCHHE KUBOTHOMU
KiIeTkn», «TkaHM  KUBOTHBIX», «CHCTEeMBl OpraHOB  4YEJIOBEUECKOTO  OpraHu3May,
«buoreonenos», «buochepar, «MeToabI U3yUEHHUS KUBOH PUPOIBD».

O6GopynoBanue: 1abopaTopHOe 000pyAOBaHUE IS TPOBEACHUS HAOMIOACHUH, N3MEPEHUH,
3KCHEPUMEHTOB.

IIpakTuyeckass padora «/crnonp30BaHUE Pa3IUYHBIX METOJIOB NPHU H3YYEHUHU >KUBBIX
CUCTEM.

Tema 3. buosiorusi KjieTku



Knetka — cTpykTypHO-GYHKIIMOHAIbHAS €AWHUIA XUBOTO. VICTOpUS OTKPBITHS KJIETKH.
Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. llneiinen, P. Bupxos).
OCHOBHBIE TI0JIO’KEHUSI COBPEMEHHOM KJIETOUHOM TEOPHUH.

MeTtoapl MOJIEKYJISIPHOM W KJIETOYHOW OWOJOTHHU: MHUKPOCKOMNUsS, XpomaTtorpadmus,
anekTpodope3, METOJ  MEUYEHBIX aToMoB, auddepeHuaibHoe eHTpUdyrupoBanue,
KyJbTUBUPOBAHUE KIETOK. M3yueHue QukcuposanHuvix Kiemox. DIEKTPOHHAS MHUKPOCKOIHSL.
Kongokanvnaa muxpockonus. Bumanvhoe (npustcuznennoe) usyyeHue Kiemox.

JdemoHcTpauuu

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

Tabmuuel u cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBIH MHUKpOCKOM», «lcTtopust
Pa3BUTHSI METOJI0B MUKPOCKOIIUI».

OO6opynoBaHHe: CBETOBOM MHKPOCKOI, MHKpPOIpPENapaThl PACTUTENbHBIX, KUBOTHBIX U
OaKTepuaIbHBIX KIETOK.

IIpakTnyeckas padora «/3ydueHne MeTOJOB KJIETOYHOH Ouonoruu (xpomarorpadus,
anekTpodopes, tudpdepenimansHoe eHTpudyruposanue, [1LP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YIbTPaMHUKpPOAJIEMEHTh. Boga u €€ poib
KaK pacTBOPUTENS, pEareHra, ydacTue B CTPYKTYPHUPOBAHUM KIIETKH, TEIJIOPETYIISALUH.
MuHepanbHbIC BEIIECTBA KIETKH, UX OUOJIOTUYECKast poiib. POJTh KATHOHOB M aHUOHOB B KIIETKE.

Opranuueckue BEeleCTBa KJIETKU. bronmornyeckue noiumepsl. benku. AMUHOKUCITOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoil Moiekynbl. [lepBuuHasi cTpykTypa Oenka, HMenTHIHAs
CBs3b. BropuuHnas, TpeTuyHas, 4eTBEpTUYHAs CTPYKTyphl. JleHarypauus. CBoiicTBa OEIKOB.
Knaccudukanus 6enxos. buonornueckne pyHkuuu 6eikos. [lpuonusi.

VYrneBonbl. MoHOcaxapubl, AUCaXapujibl, OJMrocaxapuibl W Tosmcaxapuabl. OO
IUIaH CTpOeHuss U (U3NKO-XMMHYECKHE CBOICTBa yriieBojoB. buonornueckue QyHKIuU
YIJIEBOJIOB.

Jlumuasl.  T'mapoduneHO-rHapodoOHBIE  cBoiictBa.  Knaccupukanmss — IUMMIOB.
Tpurnunepuasl, Gochoaunuabl, BOCKH, crepousibl. buomornueckue Gpynkiuu umunos. Oomue
CBOWCTBa OHOJIOTMYECKUX MEMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
HOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie kucnotel. JIHK n PHK. Ctpoenune HykienHoBBIX KuciaoT. HykieoTuusl.
[Tpunnun komrementapHoctu. [IpaBuno Yapradda. Crpykrypa JIHK — aBoitHas criupaiib.
Mecronaxoxaenue u ouonorndeckue Gpynkuu JJHK. Bunsr PHK. ®ynakmuu PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBsa3u B mojekyiae AT®. buonornueckue
¢ynkunn AT®. BoccTaHoOBIEHHBIE TEPEHOCUMKH, WX (QYHKIMH B KJIeTke. /[pyeue
HYyKaeo3uompughocgamol (HT D). CexBennpoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPURTNOMUKU, NPOMEOMUKU.

CrtpykrypHast OMOJIOTHS: OMOXUMHUYECKHE U OMO(U3MUECKHE HCCIEIOBAHHs COCTaBa U
NPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoiniekyn. Mooeruposanue cmpykmypol u  QyuKyui
buomonekyn u ux Komniexcos. Komnvromepuwiii Ouzaun u op2aHudeckuil cunmes OUOMONEKYI U
UX HEeNnPUPOOHBIX AHATI0208.

JdemMoHcTpanuu

[Moptpersr: JI. Tlonunr, . Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, ©. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacnpenesieHe XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOJACH,
«PacnpenenieHre XUMAYECKUX 3JIEMEHTOB B )KUBOU MIPUPOAE.



Tabmunpsl u cxembl: «llepuoguyeckas Tabauna XUMHYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOABI», «BemectBa B cocTraBe OpraHu3moBy, «CTpOeHHE MOJEKYJBl Oelkay,
«CTpyKTYpbl OenKOBOW MOJEKYIb», «CTpoeHHe MOJEKYN YIiaeBoAoB», «CTpOECHHE MOJIEKYI
TunuaoBy, «HykiienHOBBIE KUCIOTHY, «CTpoeHrue MoJeKyabl ATD.

OO6opynoBaHue: XUMUYECKas MOCYy1a U 000pyI0BaHHE.

JlaGopaTopnasi pa6ora «O0HapyxeHHE OEITKOB C TTOMOIIBIO KAYECTBEHHBIX PEAKIIHII.

JlaGopaTopnas padora «lccienoBanne HyKJIEHHOBBIX KHCJIOT, BBIICICHHBIX M3 KIETOK
Pa3IUYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue n QyHKIUMN KJIETKHU

Tumel KIETOK: 3yKapuoTHdecKas W mpokapuotuueckas. CTpyKTYpHO-(YHKIIMOHATBHBIC
00pa3oBaHUs KIETKH.

CtpoeHne mMpoOKapuOTHUECKOW KIeTkH. Kilerounass cTeHka OakTepuii ©  apXewu.
Oco0eHHOCTH CTpOEHUS TeTepOoTPOoPHON M aBTOTPO(HON MPOKAPUOTUUECKUX KJIETOK. MecTo u
POJIb IPOKAPUOT B OMOLIEHO32X.

Crtpoenre u pyHKIMOHUPOBAHUE DYKAPUOTHUYECKOM KieTku. [lmasmarnueckas meMOpaHa
(mmazmanemma). CTpykTypa TUIa3MaTH4YecKod MeMOpaHbl. TpaHCHOPT BEIIECTB Yepe3
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIN (muddysus, obnmeruénnas auddysus), aKTUBHBINA
(mepBUYHBIA U BTOPUYHBIN aKTUBHBIA TpaHcnopt). [lomynponunaemocts memOpanbl. PabGora
HATPHI-KaTMeBOro Hacoca. DHAOLUTO3: MUHOLUTO3, (harouro3. Dk301uTo3. Kietounas creHka.
CtpykTypa v QyHKIIMU KJIETOYHON CTEHKH pACTEHUM, TPUOOB.

[urommaszma. I{urosonb. Ilutockener. JIBmwkeHue mnurToruia3mbl. OpraHouabl KIETKH.
OnHoMeMOpaHHBIE OpraHOUIBI KIETKU: dHAormnazMatuaeckas ceth (OI1C), anmapat [Nombmxu,
JU30COMBI, UX CTpOeHHE U (YHKUUHU. B3aMMOCBS3b OJHOMEMOpPAHHBIX OPIaHOMIOB KIIETKH.
Ctpoenue rpaHyJIsIpHOTO peTHuKynyMa. Mexanuzm Hanpasienus oenxoe ¢ JIIIC. CunHTe3
pactBopuMbIX  OenkoB. CuHTE3  KJIETOYHBIX  MeMmOpaH. [maakuii  (arpaHyJsIpHBIN)
SHIOMIa3MaTHYeCKui peTukynyMm. CekperopHast (yHkuus anmapata [onbmku. Moougpurkayus
benxos 6 annapame I onvoxcu. Copmuposxa benkoe 6 annapame I 01v0xcu. TpaHCTIOPT BELIECTB
B KJeTke. Bakyonu pacturenbHbIX KieTok. Kiietounslit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOM[BI KJIETKH: MUTOXOHIPHUHM, TIIACTHIBL. [Ipoucxodcoenue
mumoxonopuui u niacmud. Cumbdbuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u
GYHKIIMM  MUTOXOHApUA ¥ T1iacTuiA. [lepBUYHBIE, BTOPHYHBIE M CIOXKHBIC TUIACTH]IBI
(OTOCUHTE3UPYIOUINX JYKapUOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEUKOILIACTBI  BBICIIUX
pacTeHui.

HememOpannsie opranouzsl kieTkd CtpoeHue M (QyHKIIMM HEMEMOpPAHHBIX OPTraHOUIOB
kiaeTku. PuGocombl.  Ilpomescymoumvie  ¢hunamenmsi. MUKpOOUIAMEHTBL. AKmuHosbie
Muxpogunramenmol. MpbIlIEUHBbIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEUHbIX KIeMmOK.
Muxkpotpy6ouku. Krerounsrii mnentp. CTpoeHHWE U JBW)XCHHE JKTYTUKOB M PECHHUYEK.
MuxkpoTtpyOouku nutoriasmsl. LienTpuons. benku, accoyuuposannvie ¢ MuKpoguiameHmamu u
Mukpompybouxamu. Momopmvie benxu.

Anpo. OOonouka siapa, XpOMAaTUH, KApUOILIa3Ma, SAPBIINIKU, UX CTPOECHHE U (DYHKIUU.
Snepubplii 6enKoBBIN MaTpuKC. [IpocTpaHCTBEHHOE PACIIOIOKEHHE XPOMOCOM B HMHTEpha3HOM
anpe. dyxpomamun u eemepoxpomamun. benku XpoMaTHHAa — THUCTOHBI. JJuHamuxa s0epHol
06010uKU 8 MUmMo3e. HoepHulii mpancnopm.

Knerounsie  BkimtoueHusi.  CpaBHHUTeNbHasi  XapakTEepPUCTHKA  KIETOK  3YKapUOT
(pacTuTEnBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanuu



[Toptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuupl u cxembl: «CTpoeHHE SYKapHOTHUECKOH KieTKn», «CTpoeHHe KUBOTHOU
KJIEeTKN», «CTpOCHHE PACTUTEIBHON KIETKU», «CTpO€HUEe MUTOXOHIPHUMN», «SAapo», «CtpoeHue
MPOKAPUOTUYECKOMN KIETKU.

OO6opynoBaHue: CBETOBOM MHMKPOCKOM, MHKpPOIpenapaThl PacTUTENbHBIX, MXHUBOTHBIX
KJIETOK, MUKpPOTIpenapaThl 0aKTepUaTbHBIX KIETOK.

JlabopaTopHasi pabora «/3ydyeHne CTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «/3ydeHne CBOMCTB KJIETOYHOW MEMOpaHBI».

JlaGopaTtopunasi padora «/cciegoBaHue IMia3Moiu3a U JEMIa3MOJIN3a B PACTUTEIIbHBIX
KIIETKAX).

IIpakTuyeckas padora «/3yueHue ABIKEHUS [TUTOILIA3MBI B PACTUTEILHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NMPeBpPallleHUE IJHEPTHU B KJIETKe

AcCUMWISILIMS U TUCCUMUIISILIUSL — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIIEeCTB:
aBTOTpOoGHBIH M  TeTepoTpodHBIA. YyacTue KuUCIOpoAa B OOMEHHBIX  IpoIeccax.
Ounepreruyeckoe obecnieueHne kieTku: mnpeBpamienue AT® B 0OMEHHBIX Mpoleccax.
depMEHTATUBHBIN XapakTep peakiMii KJIETOYHOro Mmeradbonm3ma. DepMeHTHI, UX CTPOCHHE,
cBoiicTBa W MexaHusM naeictBus. Kodepmentsl. Otnnuus (HEepMEHTOB OT HEOPTraHUYECKHX
KaTajau3aTopoB.  benKu-akTUBAaTOpel U OCIKU-UHTUOUTOPBL.  3aBUCUMOCTH  CKOPOCTH
(bepMEHTATUBHBIX PEaKIHii OT Pa3IMYHbIX (PaKTOPOB.

[lepBUYHBIN CHHTE3 OpPraHMYECKHX BEHIECTB B KieTKe. DOTOCUHTE3. AHOKCU2eHHblU U
oxcueenHvlll  omocunmes y oaxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbl
peakyuonroz2o yeumpa. Ponb xynopomnactoB B mporecce (portocunTesa. CBeTOBas U TEMHOBast
dazel. @omoovixanue, Cs,, Cs. u CAM-munvt pomocunmesa. [IpogyKTUBHOCTD (DOTOCHHTE3A.
Bnusaue pa3nuuHbix (pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A.

XemocuHrte3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPHUIUPYIOIIHE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOHbIE OaKTepuu. 3HaUCHHE XeMOCHHTE3a.

AmnaspoOHble opraHu3Mbl. Bunbl 6poxkenus. [IpoaykTbl OpoKeHHS M UX HCIIOJIb30BAaHHE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OHMOTEXHOJOTHMH W BO3OYIUTEIH
0ose3Hel.

AdpoOHBIE OpraHM3MBbl. JTambl YHEPreTH4ecKoro obOmeHa. I[lonroTOBUTENBHBIM 3Tam.
I'mukonu3 — 6eCKUCIOPOHOE PACILIEIVIEHUE TIIIOKO3bI.

buonoruueckoe okucieHue, UiM KIETOYHOE JbIxaHue. Ponb MUTOXOHIpU B mpoleccax
Oouonoruueckoro okucieHus. lluknnueckue peakuuu. OkucauTenbHoe (OCPOPUIHPOBAHUE.
Onepeus membpannoeo epaduenma npomonos. Cummes ATD: paboma npomownnou ATD-
cunma3zvl.  llpeumymectBa a’poOHOro myTH oOOMEHa BEIIECTB Mepes  aHadpPOOHBIM.
D¢ hHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdemoHcTpauuu

[optpetsr: k. ITpuctiu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenin, I'. A. 3aBap3uH.

Tabmumpr 1 cxeMbl: «DOTOCHHTE3», «IHEPreTHUYECKUd oOMeH», «buocwHTE3 Oenkay,
«Ctpoenue GpepMeHTay, «XEeMOCHHTE3Y.

Ob6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYJIOBaHUE JJISl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPEIapaToB.

JlabopaTtopnasi pabora «/3ydeHHe KaTaIUTHYECKONM aKTUBHOCTH (epMEeHTOB (Ha
pUMepe aMHJIa3bl WM KaTajaa3bl)y.



Jlaboparopnasi pabGora «l3yueHue (QepMEHTATUBHOTO pACIICIICHUS TEPOKCH]IA
BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopnasi pabora «CpaBHeHHE MPOIIECCOB (POTOCHHTE3A M XEMOCHHTE3a».

JlabopaTopnas padora «CpaBHEHHE TIPOILIECCOB OPOKECHUS U JIBIXAHHSI.

Tema 7. HacieancrBenHasi uHgopManus U peajn3anus eé B KJIeTKe

Peakuuu matpuunoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKLUSIX MATPUUHOIO
cuHTe3a. Peammsanus HacneacTBeHHOW uH(popManuu. ['eHEeTHYeCKHil KOoJX, €ro CBOWCTBA.
Tpanckpunuus — matpuudbli cuate3 PHK. [IpuHIMnbel TpaHCKpUNIUMK: KOMILIEMEHTAPHOCTb,
AHTUNAPAJUICTIBHOCTh, ACUMMETPUIHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckoti
kaiemxke. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue TpancnoptHbix PHK B OmocunTese Genka. YciaoBus
ouocunTe3a O6enka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OMocuHTE3e OeKa.

Coepemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzaius reHoMa y MpoKapuoT U
9YKapHoT. Perymauus akTUBHOCTH T'eHOB Yy mpokapuoT. 'mmore3a omepona (P. XKako6, XK.
Mano). MonekynapHvle mexanuzmvl 3Kcnpeccuu 2eHog y aykapuom. Poav xpomamuna 6
peayaayuu pabomsi 2enog. Perymsius oOMeHHBIX MpolieccoB B kieTke. Kierounslii romeocras.

Bupycbl — HeksieTouHble (OPMBI KU3HU U OONMUTaTHbIe mapa3uThl. CTpOeHHE MPOCTHIX U
CJIO)KHBIX BHPYCOB, PETpPOBUPYCOB, OakrepuodaroB. Kuszunenmviti yukn JHK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHbpie 3a0oyieBaHuMsi 4eloBeKa, KUBOTHBIX, pacteHuii. CIIUJ[, COVID-19,
COLIMAJIbHBIE U METUIIMHCKHE TPOOIEMBI.

buoungpopmamuxa: unmeepayus u ananuz 6orvuiux maccugos («bigdatay) cmpyxmypHuvix
buonoeuueckux OauHvlx. Hanomexmwonoeuu 6 6Ouonoeuu u meouyuwne. Ilpocpammupyemvie
@dynxyuu benxos. Cnocodovl 00cmasKu 1eKapcms.

JdemMoHcTpanuu

[Moptpetsr: H. K. Konsuos, JI. . UBanoBCcKui.

Tabmumpt w  cxembl: «buocunTe3 Oenka», «l['eHeTmdyeckuid kom», «Bupycei»,
«bakrepuodarny.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. ’/Ku3HeHHBbIH HUKJ KIETKH

Knerounslii muki, ero mepuoasl u perymsnus. MHtepdaza m muro3. OcoOeHHOCTH
mpoliieccoB, npoTtekaronux B uHTepdasze. [loaroroBka kietku k Aenenuto. [IpecuHTeTHYECKU
(MTOCTMUTOTUYECKUI), CUHTETUYECKMH W TMOCTCHHTETHUECKUH (IMIPEMUTOTUYECKUN) MEPHOIbI
UHTEp(a3bl.

Marpuunbiii  cunre3 JHK — permmkamus. Ipunuuner  permukanuun  JIHK:
KOMILJIEMEHTAPHOCTh,  IOJYKOHCEPBAaTUBHBIA  CUHTE3, AHTHUIIAPAUIEIBHOCTh. MexaHu3M
perumkaiuu - JIHK.  Xpomocomsl. Ctpoenne xpomocoMm. Tenomepsl U TenoMmepasa.
XpOMOCOMHBIM HAa0Op KJIETKH — KapUOTHUM. JIMIUIOMAHBIA M TariONIHBIA HaOOpPBl XPOMOCOM.
I"'omosiornynbie XpoMocoMbl. [10710BbIE XPOMOCOMBI.

Henenne kierkn — mMuto3. CTtagum MUTO3a M MPOUCXOIAIIME B HUX IPOLECCHL. THIIBI
muto3a. Kaprokunes n nutokuses. buonornueckoe 3HaueHUE MUTO3A.

Perynsiiuss MHTOTHYECKOTO MHMKIA KIeTKH. [Iporpammmupyemasi KieTodHas THOETh —
aronTo3.



KnerouHoe s1po, XpoMocoMbl, GyHKIIMOHANIbHASI TEHOMUKA. Mexanuzmvl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemka» — buoungopmamuvecxkue
Mooenu QYHKYUOHUPOBAHUSA KIIeMKU.

JdemoHcTpauuu

Tabmuupl 1 cxembl: «KWU3HEHHBIM UK KIETKH», «MuUT03», «CTpoeHHE XPOMOCOMY,
«Pemmukamusa JTHK».

O6opynoBaHue: CBETOBOW MHKPOCKOIN, MHKpoIpemnapaTsl: «MHUTO3 B KJIETKAaX KOpeIlKa
JTyKay.

JlaGopaTropHas pabdora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIpENapaTaxy.

JlaGopaTopnasi padora «Habnronenne mMuTo3a B KIETKaX KOHYMKA KOpENIKa Jiyka (Ha
TOTOBBIX MUKPOIMPEMapaTax)m».

Tema 9. CtpoeHue n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHbIE, KOJOHHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U KUZHEIEATEIILHOCTH OJHOKIIETOUHBIX OpraHu3MoOB. bakrepuw,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIHH, Ipyrue npoTUucTsl. KojgoHuaabHbIe
OpTaHU3MBI.

B3anmocCBs3b yacTeli MHOTOKJIIETOYHOTO OpraHu3ma. TkaHu, OpraHbl U CUCTEMbI OPraHOB.
Opranusm Kak enuHoe nesoe. 'omeocras.

Tkanm pacteHmit. TuIBI pAacTUTENBHBIX TKaHEW: oOpa3oBaTelbHAs, MOKPOBHAS,
MPOBOASIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTpOEHMs, (PYHKUHUNA U pPaCHOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKMBOTHBIX M  4YEJIOBEKAa. TUIBI KUBOTHBIX TKAHEW: DIUTENMAJIbHASA,
COCIMHUTENIbHASA, MbllIeuHas, HepBHasA. OCOOCHHOCTH CTPOEHUS, (PYHKIHH U pPacHoSIOKEHUs
TKaHE! B OpraHax KUBOTHBIX U YEJIOBEKA.

Oprasbl. BereratuBHbie U reHEepaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U yesoBeka. OYHKIIMU OpTraHOB U CUCTEM OpPraHoOB.

Onopa Tena opranu3moB. Kapkac pactenuil. Ckenerbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapykHbIil 1 BHYTpeHHHI ckeseT. CTpOEHUE U TUITbI COSAMHEHUS
KOCTEM.

JIBukeHHEe OpraHu3MoOB. JIBMKEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHIIHOE,
KTYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PpACTEHUW: TPONMU3Mbl M HACTHUHU.
JIBuKeHre MHOTOKJIETOUHBIX KMBOTHBIX M UeloBeKa: MbleuHas cuctema. Pediekc. CkenerHeie
MBIIIIIBI U UX paboTa.

[Turanue opranusmos. [lornomnieHue BoJbI, YIIIEKUCIOrO ra3a ¥ MUHEPAJIbHBIX BEIECTB
pactenusmu. I[Iutanue >XUBOTHBIX. BHYTPHUIOIOCTHOE M BHYTPHUKJIETOYHOE IHUIIEBAPEHUE.
[InTaHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTta. llumeBapurenbHble
senesbl. [IumeBapurenbHas cucTemMa 4eaoBeKa.

Jpixanue opranu3moB. [[pixanue pacrenuil. J[prxanue »wuBoTHBIX. uddy3us razos yepes
MOBEepXHOCTh KieTKu. KoxkHoe npixanue. JlprxarenbHas MOBEepXHOCTh. XKabGepHoe U JEroyHoe
JapIxaHue. JlpIXaHue ITO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKAa. OBOJIOLMOHHOE YCIOKHEHHE
CTPOCHHUsI JETKUX IMO3BOHOYHBIX >KMBOTHBIX. JIpIXaTenpHas cuUCTeMa ueJoBeka. MexaHu3m
BEHTUJISIIIAH JIETKUX y TITUI ¥ MIIEKOMUTAIOMNX. Perynsnus npixanus. J[pixaTenbHble 00bEMBI.

TpaHcOpT BEHIECTB y OpPraHu3MoOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHHi. TpaHCHopT
BEIIECTB Yy JKHUBOTHBIX. KpoBeHocHass cucrema u €€ opradbel. KpoBeHocHass cucrema
MO3BOHOYHBIX JKMBOTHBIX U uyenoBeka. Cepjle, KpPOBEHOCHBbIE COCyAbl M KpoBb. Kpyru



KpOBOOOpaIIeHHUs.  OBOJIIOLMOHHBIE  YCIOXHEHHSI  CTPOCHHS  KPOBEHOCHOM  CHUCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u eé perynsusi.

Boinenenne y opraHusmoB. BeigeneHue y pacreHuid. BeineneHue 'y KUBOTHBIX.
CokpatutensHpie Bakyoiau. Opranbl BblaeneHusd. @OuibTpanus, cekpenuss U oOpaTHoe
BCAChIBaHHE KaK MEXaHHU3Mbl paOOThl OPraHoB BbiJeNeHUA. CBA3b MOJIOCTH Tella ¢ KPOBEHOCHOM
U BBIICIUTENBHON cHucTEMaMU. BplieneHne y MO3BOHOYHBIX JXKMBOTHBIX M 4eioBeka. Ilouku.
Crpoenue u pyHKunoHHpoBaHUe HeppoHa. OOpazoBaHNE MOYH Y YEIIOBEKa.

3ammTa y OpraHu3MOB. 3aliuTa y OJHOKIETOYHBIX OpraHu3MoB. Cropel OakTepwii u
LIUCTBI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBIX pacTeHuid. Kytukyna. CpencrBa macCUBHON U
XAMHUYECKOU 3a1UThl. DUTOHIUIBI.

3ammuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M MX IPOU3BOIHBIE. 3alllUTa OPraHu3Ma
oT Oose3ned. MmmyHHas cuctema uyenoBeka. KIETOUHBIH W TyMOpadbHBI HMMYHHTET.
Bpoxxnéuaplik W TpHOOPETEHHBIM  CIEM(PUISCKUNA HUMMYHUTET. Teopus KIOHAJIbHO-
cenektuBHOro ummynurera (I1. Opmux, ®. M. bepner, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUIA.

Pa3ngpaxxuMocTe M perynsauuss y OpraHu3MoB. Pa3ipaxuMoCTh y OJHOKIJIETOYHBIX
oprann3moB. Takcucel. Pa3apa)kuMOCTh W peryisiiusa y pacTeHuil. POCTOBbIE BelecTBa M UX
3HAuYEHHUE.

HepBHasi cucrema u peduiekTopHast peryisius y >KMBOTHbIX. HepBHast cuctema u eé
OTZENbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI y JKMBOTHBIX. OTIEmbl
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u peduexkropnas nyra. bezycioBHbie u
YCIIOBHBIE PE(ICKCHI.

I'yMopanbHas perynsius ¥ SHIOKPHHHAs CHUCTEMa JKMBOTHBIX M uejoBeka. JKenesbl
SHJIOKPUHHOW CHCTEMBI W HMX TOpPMOHBI. /[lelicTBHE TOpMOHOB. B3auMOCBSI3b HEpBHOU U
SHIOKPUHHOM cucTeM. [ unoTtanamo-runodusapHas cucTeMa.

JdemMoHcTpanuu

IToptper: U. II. I1aBnos.

Tabmunpsl u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUHBIE BOJOPOCIN»,
«baktepun», «lIpocreitmme», «OpraHbl IBETKOBBIX pacTeHUun», «CUCTEMBbl OpPraHoB
MIO3BOHOYHBIX KMBOTHBIX», «BHYTpEeHHEE CTpOEHHE HACEeKOMbIX», «TkaHuM pacTeHUI»,
«Kopuesbie cuctemb», «CtpoeHue credns», «CTpoeHHe JIHCTOBOW IUTACTHHKHY», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremar,
«/IpixatenpHast cucrema», «HepBHas cucrema», «Koxa», «MpllieyHas cucTemay,
«BpiienurensHas cucremay, «JHJIOKPUHHAs cucTemay, «CTpoeHue MbIIIb, «MIMMyHUTETY,
«KumeunononoctHsie», «CxemMa NUTaHUS pacTeHU», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHHE IuIaHapun», «BHyTpeHHee cTpoeHHue T0KI€BOro
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema msarymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cuctrema nrtuny, «HepBHas cuctemMa MIEKONMTAIOIINX,
«Hepsnas cuctema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpOIpEnaparhl OJHOKIETOYHBIX OpPraHU3MOB,
MUKpOIpenaparsl TKaHEeW, paKOBHUHBI MOJTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOKUX, JKUBBIE
HK3EMIUIAPHl KOMHATHBIX PacTEHH, repOapuu pacTeHU pa3HbIX OT/EJIOB, BIAXHbBIC IpenapaThl
KHUBOTHBIX, CKEJICTHI I03BOHOYHBIX, KOJUIEKIIMK OECII03BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opy/noBaHue [ JEMOHCTpAallMd TOYBEHHOTO W BO3AYIIHOTO MUTaHUS PACTCHMIA,
pacuieruieHus Kpaxmajga © OelTKOB Ioj JelcTBUEeM (EepMEHTOB, 00OpyIOBaHUE IS



JIEMOHCTPALIMM OIBITOB IO U3MEPEHUIO KU3HEHHOM EMKOCTH JIETKUX, MEXaHNU3Ma JIbIXaTeJIbHbBIX
JIBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3InYHbIX )KUBOTHBIX.

JlabopaTopnasi pabora «3yueHne TkaHel pacTeHU».

JlaGoparopHas padora «/3yueHre TKaHel )KUBOTHBIX».

JlaGoparopHas padora «/3yueHrne opraHoB IIBETKOBOT'O PACTEHUSI».

Tema 10. Pa3MHOKeHHe U pa3BUTHE OPraHU3MOB

@DopMBbI pa3MHOKEHHUS OPraHU3MOB: Oecrioioe (BKIItoUYasi BET€TaTUBHOE) M MOJI0BOE. Buabl
0ecrooro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIIALMS, (pparMeHTalus, KIOHHPOBAaHHUE.

[TonoBoe pasmHoxeHue. IlonoBeie kieTku, Wi rametrsl. Meito3. Craaum Meiio3sa.
[ToBenenue xpomocom B Mmeitoze. Kpoccunrosep. buonornueckuit cMmpicia Meiio3a U MOJIOBOTO
npouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe paszputue. [‘ameroreHe3 y KMBOTHBIX. [lojoBble  Kene3bl.
OO6pa3oBaHre W pa3BUTHE TMOJIOBBIX KieTOK. CriepmatoreHe3 u ooreHe3. CTpOCHHE TOJIOBBIX
KJIETOK.

Omio1oTBOpEeHNE W AMOPHOHANBHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OIUIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

NHauBuyabHOE Pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHH
opranu3MoB. Mopgoeenes — o0na u3 enasnvix npobaem s3mopuonoeuu. Konyenyus mopgpozenos
u modenu mopghozenesa. Craaguu aMOpUOreHe3a KUBOTHBIX (HA pUMepe JIATYIIKH). J[poOienue.
Tunsl apobOnenus. [emepmunuposanuoe u Hedepmunuposannoe opoobnenue. bracmyna, munovi
onacmyn. OCoOEHHOCTH NPOOJEHUS MIICKOTHMTAIONIUX. 3apOABIIIEBhIC JTUCTKH (TaCTPYJISIINS).
3akiagka OpraHoB M TKaHEM U3 3apoAbILIEBBIX JMCTKOB. B3anMHOe BiIMsSHUE dYacTel
pa3BHBAIOIIETOCS  3apojbiiia (IMOpUOHANBHAS WHAYKIMS). 3akiajka I[JIaHa CTPOCHHS
J)KUBOTHOTO KaK pPe3yJbTaT HEPAPXUUYECKUX B3aUMOACHUCTBUN TE€HOB. BrusHue Ha
SMOPHOHAIEHOE PA3BUTHE PA3IUYHBIX (DAKTOPOB OKPYIKAIOIICH CPEIBI.

Poct u pasButue xkuBOTHBIX. I[locTaomOpuoHaneHbBId mepuoj. Ilpsmoe u Hempsimoe
pazButue. Pa3Butue ¢ Meramopdo3oM y OECHO3BOHOYHBIX U TO3BOHOYHBIX >KMBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO U HEMPSIMOTO PA3BUTHS, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunel pocta KUBOTHBIX. akTOpbl PETYISIIUM POCTAa JKUBOTHBIX M 4yenoBeka. Craguun
MOCTAMOPHUOHAIBHOTO Pa3BUTHS y JKUBOTHBIX M ueloBeKa. [leproJbl OHTOreHe3a 4YelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKHE TPOLIECCHI.

Pasmuoxxenne u passutue pacteHuid. ['ametodur m cmopodurt. Melo3 B KHU3HEHHOM
nukie pacrennit. OOpa3oBaHue Ccrmop B TIporecce Melosa. ['aMeTroreHes y pacTeHHM.
OmnjnofoTBOPEHUE M Pa3BUTHE PACTUTEIBHBIX OpPraHu3MOB. JIBOWHOE OIUIOAOTBOPEHUE Y
[[BETKOBBIX pacTeHuii. OOpa3oBaHUE U PA3BUTHE CEMCHH.

MexaHu3MBbl PETYISIIIMU OHTOTEHE3a Y PACTEHUU U )KUBOTHBIX.

JdemoHcTpauuu

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

Tabmuuel u cxembl: «BereraTuBHOe pasMHOXKeHHE», «THIIBI GecrioNoro pasMHOKECHUNY,
«Pa3MHOXEHHE XJIaMHJIOMOHaAbD», «Pa3MHOXKEeHHE »HBIVIEHBD», «Pa3MHOXKEHHE THAPBI»,
«Mero3y, «Xpomocombly, «l'amerorenes», «CTpoeHHE SHUUEKIECTKH M CIepMaTO30M1ay,
«OcHOBHBIE cTaguu OHTOreHe3a», «lIpsmMoe u Hempsimoe paszBuTHE», «Pa3BuTHe MaliCcKoOro
Kykayn, «Passurue capaHum», «Pa3sBuTHE JATYIIKWY, «/{BOMHOE OIJIOLOTBOPEHHUE Y LIBETKOBBIX
pactenuit», «CtpoeHue ceMsiH OAHOAOJBHBIX M JABYAOJBHBIX pacTeHUN», «KW3HEHHBIA ITUKII
MOPCKOM  KamycTbl», <OKWU3HEHHBIA LHMKI MXa», <OKU3HEHHBIA [MKI MalOpOTHUKAY,
«KU3HEHHBIN UK COCHBIY.



OGopynoBaHHE: CBETOBOW MUKPOCKOI, MUKPOIIpENapaThl SIMIIEKIETOK U CIIEPMAaTO30UI0B,
Mozelb «L UK pa3BUTHS JISATYIIKA Y.

JlabopaTtopnasi paGora «/3yueHue CTpOEHHUs TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

IIpakTnyeckass padora «BpIsiBIeHME NMPU3HAKOB CXOJICTBA 3apPOJBIINICH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICIIUX PACTCHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIECTBEHHOCTH U U3MEHYUBOCTH OPraHM3MOB

Wcropusi cTaHOBIIEHUS W PAa3BUTHs TEHETUKH Kak Hayku. Pabotel I'. Mengens, I'. ne
@pusza, T. Moprana. Ponb oTeuecTBeHHBIX Y4Y€HBIX B pa3BUTHM reHetuku. Pabotsr H. K.
Konbuosa, H. U. BaBunosa, A. H. benoszepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, aJIEIbHBIE
TeHbl, aJbTEPHATUBHbIC MPU3HAKU, JAOMUHAHTHBIA W PELECCHUBHBIA MPU3HAK, TOMO3UIOTAa,
reTepO3UroTa, YHCTas JIMHUSA, THOPUIBI, TeHOTUN, (heHoTurn. OCHOBHBIE METOIbI TEHETUKHU:
THOPHIOTIOTHYECKU N, ITUTOJIOTHYECKUH, MOJICKYIIIPHO-TEHETUICCKUN.

JdemoHcTpauuu

[optpetsl: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
Benosepckuii, I'. [I. Kapnieuernko, 10. A. ®ununuenko, H. B. Tumodeen-PecoBckmii.

Tabmus! u cxeMbl: «MeToIbl TeHETUKIY, «CXEMbI CKPELTUBAHUS».

JlabopaTtopnas padora «J/Ipo3odriia kak 00bEKT TeHETUUECKUX UCCIEIOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeuBanue. IlepBblii 3akoH MeHaenss — 3aKOH €AMHOOOpasus
ruOpuioB mepBoro mokoyieHus. [IpaBuino momuHupoBaHusa. Bropoi 3akoH MeHmens — 3aK0oH
pacuieryieHus: mpu3HakoB. LluTonornueckrie 0CHOBBI MOHOTHUOPHUIHOTO CKpelIuBaHus. [ unoresa
YUCTOTHI TAMET.

AHanu3upyroniee  ckpemuBanue.  [IpoMexXyTOUHBI ~ XapakTep  HaclleIOBaHUS.
Pacmiennenue npu3HakoB MPU HETIOJIHOM JOMUHUPOBAHUU.
JurunbpugHoe ckpemBaHue. Tperuii 3akoH MeHaenss — 3aKOH HE3aBUCHMOTO

HACJICIOBaHMSI MPU3HAKOB. [[uTONMOrnYeckre OCHOBBI AUTUOPUTHOTO CKPEITBAHUS.

Cuernnennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrierieHHOe Hacle0BaHNe
T€HOB, HAPYIIEHHUE CLIETUICHUS MEXAYy TeHaMu. XpOMOCOMHas TEOPHUSI HACIEACTBEHHOCTH.

I'enetnka mosia. XpoOMOCOMHBIN MEXaHWU3M OMNPEACNICHUSI MoJia. AyTOCOMBI U TOJOBBIE
XpPOMOCOMBL. ['OMOramMeTHBIi M Te€TepOraMeTHBId IIOJI. ['eHeThyeckas CTPYKTypa IIOJIOBBIX
xpomocoM. HacrienoBanue npu3HaKoB, CIEIUIEHHBIX C MOJIOM.

I'enoTun kak nenoctHas cucrtema. IlmeloTponusi — MHOKECTBEHHOE ACHCTBHE TI'€HA.
MHOXeCTBEHHBIN amienu3M. B3aumonelcTBue HeauIeNbHBIX T€HOB. KOMIUIEMEHTapHOCTH.
Onucras. [Tonmumepus.

I'eHeTndeckuii KOHTPOJb pPa3BUTHUS PACTEHHUM, JXKUBOTHBIX M YEJIOBEKA, a TakKkKe
(GU3MONOrMUecKUX TPOIECCOB, TOBENEHUS W KOTHUTUBHBIX (QyHKIMH. ['eHeTnueckue
MEXaHU3Mbl CUMOHOTEHE3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3MH — Mapa3suT» U «XO3IHH —
MUKpoOHuOMy. ['eHeTHUeCKHe acTieKThl KOHTPOJIS M U3MEHEHHUs HACleACTBEHHON HH(pOopMaIu B
MOKOJIEHUSX KIETOK U OPraHU3MOB.

JdemoHcTpauuu

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



Tabmuupl u cxemsl: «[lepBblii 1 BTOpoi 3akoHBI MeHuensn», «Tperuii 3akoH MeHaens»,
«Ananuzupyoliee ckpeumBanuey, «Hemnonnoe gomuanpoBanue», «CLemnieHHOE HaclleI0BaHUE
PU3HAKOB y Apo30h by, «I'eHeTnka monay, «Kapuorumn genoBekay, «Kapuotum Apo30Guiie,
«Kapuotun ntunb», «MHOKECTBEHHBIN aJIeTn3mM», «B3anumoaencTBiue reHoBY.

OOGopynoBaHue: MOJAETb ISl IEMOHCTPAIIMU 3aKOHOB €IWHOO00pa3usi THOPHUIOB TEPBOTO
MOKOJICHUS] U PACIICIJICHUSI MPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HaCJIEJ0BAHMS MPU3HAKOB, MOJENb JUIsl IEMOHCTPALIMK CLEIIJIEHHOTO HACIEOBaHUS MPU3HAKOB,
CBETOBOI MUKPOCKOII, MUKporpenapar: «Jlpozoduiiay.

IIpakTuyeckasi padora «/3ydyeHne pe3ynbTaTOB MOHOTHOPHUIHOTO CKpPCIIMBAHUS Y
JPO30(HITBD».

IIpakTnyeckass padora «lI3yyeHue pe3ynbTaToB JUTHOPUAHOTO CKPEUIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopelictBue reHotuna u cpeabl npu (GopmupoBaHuH (eHoTuna. VM3MEeHUYUBOCTH
npu3HakoB. KauecTBeHHbIE W KOJWYECTBEHHbIE TMpPHU3HAKU. BuUIbl  M3MEHUYMBOCTHU:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MeHUYMBOCTb. Ponb cpeasl B (opMupoBaHMM MOIU(DUKAIIMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuannonHsll psin M BapualnuoHHasi kpusas (B.
Horanncen). CoiicTBa MOIU(PUKAITMOHHONW N3MEHUYUBOCTH.

['enorunuueckass wW3MeHUYMBOCTh. (CBOWCTBA TEHOTUIIMYECKOW M3MEHYUMBOCTH. Buibl
FeHOTUITUYECKOW N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallHOHHAS.

KomOunaTiBHass M3MEHUMBOCTh. Mei03 U MOJIOBOM MPOLIECC — OCHOBA KOMOMHATUBHOU
U3MEHYUBOCTH. POTh KOMOWHATUBHON H3MEHYHBOCTH B CO3JJaHUH T€HETUYECKOTO pa3HOOOpa3us
B [IpeJieJIax OJTHOTO BH/IA.

MyTtanonHass HW3MEHYMBOCTb. Buabl MyTaluii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbBIE W HMHAYLUUPOBAaHHbIE MYTalMH. SIEepHbIE M IUTOIUIA3MAaTUYECKUE MYTalUU.
ComMaruueckre W MOJOBble MyTauuu. [IpUyuMHBI BO3HUKHOBEHHUSI MyTaluid. MyrareHbl ¥ HX
BJIMSHAE HA OpPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAalMOHHOIO Ipolecca. 3aKOH TOMOJOTHYECKHX
panoB B HacienctBeHHoW wu3MeHuunBoctd (H.M. BaBunoB). BHesnepHas HM3MEHYHMBOCTH |
HACJICJACTBEHHOCTD.

Onueenemura u NUCEHOMUKA, PONb INULEHEMUYECKUX (HAKMOPO8 8 HACIe008aHuU U
UBMEHYUBOCIU (PeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpauuu

[Toptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmumelr U cxembl: «BUIbl M3MEHUHMBOCTHY, «MoauduKalMOHHAS H3MEHYUBOCTHY,
«KoMOMHATHBHAs  WM3MEHYMBOCTbY, «Meitio3y, «On1010TBOPEHUE Y, «I'eHeTHUECKIE
3a00eBaHus YeIOBEKay, «Bumbl myTaruiiy.

OGopynoBaHue: XuUBbie U repOapHbIe 3K3EMIULSIPHl KOMHATHBIX PACTCHHM, PHUCYHKU
(poTorpadum) KUBOTHBIX C pa3TUUHBIMU BHUIaMU U3MEHYHBOCTH.

JlabopaTtopnasi padora «lccnegoBaHue  3aKOHOMEPHOCTEW  MOAMGUKAITMOHHOU
M3MEHUYUBOCTH. [TocTpoeHnEe BapUaIllmOHHOTO psAJia U BApUALMOHHOW KPUBO.

IIpakTnyeckas padora «MyTtauuu y 1po30¢puiibl (Ha TOTOBBIX MUKPOIIpEnapaTax).

Tema 14. I'eHeTHKA YeJIOBEKa

Kaprnotun uenoBeka. MexayHapogHass NporpaMma HUCCIEAOBAHMS TIE€HOMa 4YeJIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YeJIOBEKa: TeHEATOTHYeCKU, OJM3HEIIOBBINA, ITATOTCHETUYECKHM,
MOMYJISLIUOHHO-CTATUCTUUECKUHN, MOJIEKYJIsipHO-TeHeThnYeckuil. CoBpeMEHHOE OIpeesieHue



TE€HOTHIA: OJJHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ nomombto [TI1P-
ananmsa. HacnencrBenusie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HH YEJIOBEKA.
bone3nn ¢ HacieaCTBEHHOM MNpeapacnoiOKEHHOCTbIO. 3HAYEHHE MEIUIIMHCKOW TEeHETHKU B
NPEIOTBPALICHUH U JICUEHUU TeHETHMYECKHUX 3a00JieBaHUN uenoBeKka. MeIuKOo-TeHETHYeCKOoe
KOHCYJIbTHpOBaHHUE. CTBONOBBIEC KIETKU. [IOHATHE «T€HETUUECKOTO Ipy3a». DTUUECKUE ACTIEKThI
WCCJICIOBAaHM B 00JIACTH PEJaKTUPOBAHUS TEHOMA H CTBOJIOBBIX KIIETOK.

I'enetnyeckue (pakTOpbl MOBHIICHHONH YYBCTBHTEIHHOCTH YEJIOBEKa K (DU3UYECKOMY H
XUMHUYECKOMY 3arpsA3HEHUIO OKpYKalollel cpenpl. l'eHeTnueckas NpeapacnookKeHHOCTh
YeJI0BEKa K MMaTOJIOTUSIM.

JdemMoHcTpanuu

Tabmumer u cxeMbl: «Kapuotun denoBeka», «MeTOIbI M3y4eHUS TEHETHKU YEIOBEKay,
«['eneTnueckue 3a00JI€BaHUS YEIOBEKAY.

IIpakTnyeckasi padbora «CocTaBICHHUE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cesiekunsi OpraHu3MoB

JlomecTukanus M ceieKkuus. 3apoXkACHHUE CelNeKIUMM W JomecTukanmu. Yuenne H. WM.
BapuoBa o L{eHTpax mpoucxoxIeHnuss 1 MHOT0O00Opa3us KyJbTypHBIX pacTeHuil. Ponb cenexnun
B CO3JJaHMM COPTOB pACTEHUHW U TMOpoA KUBOTHbIX. CopT, mOpoja, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSAAOB B HAcieACTBEHHOM m3MeHunBocTd H. WM. BaBuioBa, ero 3HaueHue st
CEJICKIIMOHHOM pabOTHI.

MeTtonpl ceneKImoHHOM paboThl. MickycCcTBeHHBI 0TOOP: MAacCOBBIN U WHAWBUTYaTbHBIH.
DTtanbl KOMOWHAIIMOHHOW ceNeKIuu. VcrbITanue mpou3BOAUTENEeH 1o moToMcTBY. OTOOp MO
TEeHOTHUITY C MIOMOIIBIO OIIEHKH (DEHOTHITA TOTOMCTBA U OTOOP MO TEHOTHITY C TIOMOIIBIO aHAN3a
JHK.

HcKkycCcTBeHHBIM MyTareHe3 Kak METOJA CEJEKIIMOHHOW paboThl. PammanvoHHBIH U
XUMHUYECKMM MyTareHe3 Kak MCTOYHMK MYyTalMil y KyJIbTYpHbIX ()OpM OpraHHU3MOB.
Hcnonp3oBaHne TEHOMHOTO pEAAKTUPOBAaHUS M MeTonoB pekomMOuHaHTHbIX JIHK s
MOJIYYEHHS] UCXOJIHOTO MaTepuaa Jijisi CeNeKIUH.

[Torydenne monurmionaoB. BHyTpuBHmoBas rubpuamszaius. bBIM3KOpOJICTBEHHOE
CKpellMBaHue, Wik UHOpuIuHT. HepoacTBeHHOE CKpeluBaHue, Wik ayTOpuauHr. I'eteposuc u
ero mnpuuuHbl. Vcmonp3oBaHme reTepo3uca B ceneknuu. OtrganéHHas TUOpHUIU3ALUSA.
[Ipeononenue Oecroausi MEXBUAOBBIX THOPUAOB. JIOCTHKEHUS CENEKIHH PACTCHHA W
JKUBOTHBIX. «3e1éHasn pegontoyusy.

CoxpaHeHHEe W U3YYEHHE I'€HETHYECKHUX PECyYpCOB KYJIbTYPHBIX PACTEHHN U MX AUKHAX
ponuyelt A cO3aHusl HOBBIX COPTOB U THOPUIOB CENbCKOXO3SIICTBEHHBIX KYIbTYp. M3yueHue,
coxpaneHue u ynpasieHue 2eHemuyecKUMU pecypcami CenbCKOX03AUCMEEHHbIX U NPOMbICIO8bIX
JHCUBOMMHBIX 8 YEJIAX YIYUULeHUST CYWEeCMBYIOWUX U CO30aHUsL HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4ucie ¢ npuMeHeHUuem COBPEeMEHHbIX Memo008 HaAYUHbIX UCCIe008aAHULl, Nepedosblx uoel u
NePCneKmMuUEHbIX MEXHOI02UIL.

JdemoHcTpanuu

[Toptpetsi: H. M. BaBunos, 1. B. Muuypun, I'. [I. Kapneuenko, I1. I1. JIykssauenko, b. JI.
Acrtaypos, H. bopnoyr, /. K. benses.

Tabmuret 1 cxembl: «L{eHTpBI MPOUCXOXKIECHUS U MHOTO0Opa3us KyJIbTYPHBIX PACTCHUN»,
«3aKOH TOMOJIOTUYECKHX PSJOB B HACIEACTBEHHOM H3MEHUMBOCTUY», «METONbl CeleKIun»,
«OTtnanénnas rudpuan3anus», «MyTareHesy.

JlaGoparopHasi padora «lI3ydyeHne COPTOB KYJIbTYPHBIX PACTEHUN W MOPOJ JOMAIIHUX
YKUBOTHBIX.



JlaGoparopHas padora «/3yueHrne METOI0B CEJEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBruBKa pacTeHUII».

Ikekypensi «OCHOBHBIE METO/ABI U JOCTHXKEHMS CEJIEKIIMU PACTEeHUM U >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
X035HCTBO, B TAOOPATOPUIO arpOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexXHOJIOTUsI M CHHTeTHYeCKasi Onoorus

OOBeKThI, HCIONB3yeMble B OHOTEXHOJOTUH, — KJIETOYHBIE M TKAHEBBIC KYIBTYPHI,
MUKPOOPTaHU3MbI, HUX XapaKTepUCTUKA. TpaaullOHHAas OHOTEXHOJIOTHUS: XJeOorneyeHue,
MOJTy4YeHUE KHCIOMOJIOUHBIX MPOJYKTOB, BUHOAENUE. MUKpoOHoIornueckuii cuutes. OObeKThI
MHUKPOOHOJIOTHYECKUX TeXHONOTui. [Ipon3BoacTBO Gesika, aMUHOKHUCIIOT U BATAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  IIEJICHANPABIEHHOTO W3MEHEHUS W
KOHCTPYUPOBAHUs TEHOMOB C II€JIbIO TIOJYYE€HHsI OPTaHU3MOB U UX KOMIIOHEHTOB, COJIEpPKAIINX
HE BCTpeYaroluecs B Mpupoae OMOCUHTETUUYECKHUE Ty TH.

Kinerounass unkeHepus. Metoabl KylbTypbl KJIETOK M TKaHEH PacTeHUH WM >KMBOTHBIX.
Kpuobanku. Comaruueckas TuOpuaM3anus M COMaTHUECKUM smOpuorenes. lcmonb3oBanue
TarjiOWJI0B B CENEKUMU pacTeHuil. [lonyuenue MoHOKIOHANbHBbIX anmumen. Hcnonvsoeanue
MOHOKJIOHAIbHBIX U NONUKIOHAILHLIX anmumen 68 meouyure. VICKyCCTBEHHOE OIUIOJJOTBOPEHHE.
PexoHCTpyKIIMS SIWLEKICTOK W KIOHUPOBAaHUE >XKUBOTHBIX. METOJ TpaHCIUIAHTALMMU SIAEP
KJIETOK. TexHonocuu 0300po6ienus, KyJIbMueUpO8aHus U MUKPOKIOHAIbHO2O DAIMHONCEHUS.
CeNbCKOXO3AUCTNEEHHBIX KYIbIYD.

XpoOMOCOMHAsI U Te€HHAasl UHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T'€Ha M KOHCTPYHPOBAHHUE
pexombunantHeix JIHK. Cozdanue mpanceennvix opeanuzmos. JJOCTHXKEHUS W TEPCHEKTHBBI
XPOMOCOMHOW W TEHHOW WHXEHEPUU. OKOJOTHUYECKHE M OSTUYECKHE MPOOJIeMBbl TeHHOM
WHXEHEPUHU.

Menunuackue 6uorexnonoruu. [loctrenomuas nudposas meauruHa. [TI[P-nuarnocTuka.
MeTaboI0MHBIN aHATN3, TEHOLEHTPHUUECKUI aHaIU3 MIPOTEOMA YeJIOBEKa ISl OLEHKH COCTOSTHHS
€ro 310poBbs. lcmonb3oBaHME CTBOJIOBBIX KIETOK. TapretHas Tepanusa paka. 3D-
OnouHXeHepuss [UIsl pa3paboTKu (YHIAMEHTAIBHBIX OCHOB MEIWUIUHCKUX TEXHOJIOTUH,
CO3MaHMUA KOMIUIEKCHBIX TKaHEW COYeTaHHEeM TEeXHOJOTHM TpEXMEpPHOro OMONMPHUHTHHIA U
ckaddonarHra U peleHus 3aa4 NepCcoOHAIN3UPOBAHHON METUIHHBI.

Co3naHue BEKTOPHBIX BaKIUH C II€TbI0 OoOecreyeHus KOMOMHHMPOBAHHOW 3allUTHl OT
Bo3Oyauteneii OPBU, ycraHoBiIeHHE MOJICKYJIAPHBIX MeXaHW3MOB (yHKiuonupoBanus PHK-
CoJIeprKalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHuUs YETIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuuet u  cxembl: «/cmonb30BaHME  MHKPOOPTaHM3MOB B NPOMBIIUIEHHOM
IIPOU3BOACTBEY, «KiteTouHas nHKEHEpUs», «I eHHast HHXXEHEPUS.

JlabopaTropnasi padora «/3yueHne 0ObeKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «[lonydyeHre MOIOYHOKHUCIBIX IPOAYKTOBY.

IKeKypeust «bHOTEXHOIOTHS — BayKHEHIIAs MPOU3BOAUTENIbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apo:xaeHue 1 pa3BUTHE IBOJTIIHOHHBIX NPeICTABICHNH B OHOJIOTHH
OpomouronHas Teopusi Y. [lapBuna. [Ipeanockuik BOSHUKHOBEHUS TapBUHU3MA. JKU3HB
Y HayyHad nestenbHocTh Y. J[apBuHa.



JBwkymme cunbl dSBoionmu  BumoB 1o Y. JlapBuHy (BbICOKas WHTEHCHBHOCTH
pPa3MHOXEHHS OpraHW3MOB, HACJCJICTBEHHAs HW3MEHYMBOCTb, OOpb0a 3a CyIIEeCTBOBAHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoi Teopuu 3Bostonnu (CTI). HeittpanbHast TeOpust SBOTIONNH.
CoBpeMeHHasi 3BOJIIOIIMOHHAsT OWOIOTHs. 3HAUYCHHUE SBOJIOINMOHHON Teopuu B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdemMoHcTpanuu

[Toptpetsr: Apuctotens, K. Jlunneit, K. b. Jlamapk, 2. XK. Cent-Unep, XK. Krose, Y.
Hapsun, C. C. Yerepukos, 1. U. IlImaneraysen, k. Xonneiin, J. K. benses.

Tabmuuer n cxemsl: «Cucrema xuoi npupoasl (mo K. JlunHero)», «JIecTHHUIA KUBBIX
cymectB (mo Jlamapky)», «MexaHusM (OpMHUPOBAaHUS TPHCIIOCOONCHUIH Yy PpacTeHUH H
KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapmipyra myremectsus Y. Jlapsunay, «Haxonku Y.
HapBuna», «®Dopmbel O00ppOBI 3a cymiecTBoBaHHMe», «llopoasl romyGei», «MHorooopasue
KYJIBTYpHBIX (opM KamycThl», «[1lopoapl JOMaNIHUX KUBOTHBIX», «CxemMa 00pa30BaHUsS HOBBIX
BuaoB (mo Y. apBuny)», «CxemMa COOTHOLICHHS IBIXKYIIUX CHJI 3BOIIOLUN», «OCHOBHBIE
MOJIO’KEHUSI CHHTETUYECKOM TE€OPUU IBOJTIOLIUN.

Tema 2. MUKpPO3BOJIIOIHS U €€ pe3yJbTaThl

[Monynsmust kak >MeMeHTapHas eauHuIa 3BoTroIuH. COBpPEMEHHBIE METOABI OIICHKH
TeHETUYECKOT0 pa3Ho00pa3us U CTPYKTYpPHI monyisaiuii. i3menenne renodoHa monyssiun Kak
3JIEMEHTapHOE HBOJIOIMOHHOE SIBJIEHHE. 3aKOH TreHeThdeckoro paBHoBecusa k. Xapau, B.
Baitabepra.

OnemeHTapHble (HAKTOPHI (IBMIKYILIME CHIIBI) HBOJIONUH. MyTallMOHHBIA IpoIecce.
KoMOunatuBHas m3MeHYMBOCTh. Jlpeiid TeHOB — chnyuyaliHble HEHANpPaBICHHBIC W3MEHCHHS
YacTOT ayjiesied B TOMyJsnuax. DPGEeKT ocHoBatTens. IDgdgexm OymvlIOUH020 20PIbIUIKA.
CHudicenue 2eHemuyecko20 pasHoooOpaszus: npuduHvl u credcmsus. Illposenenue s¢hgexma
Opeucha cenos 6 Oonvwux u Manelx nonyaayusax. Murparmun. V307U TOMYJSISIHA:
reorpaguueckas (IpOCTPaHCTBEHHAs ), Ononoruyeckast (pernpoayKTUBHAS).

EcrecTBenHbIii 0TOOp — Hamparisitouuil (aktop sBomonun. DopMbI €CTECTBEHHOTO
oTOopa: IBWKYIIMKA, CTAOMIM3UPYIOIMINMA, pa3pbiBarommii (au3pyntuBHbIA). [lomoBoit ot6op.
Bo3HukHOBEHHE M 3BOJIIOIUS COLUATIBHOTO TIOBECHHUS KUBOTHBIX.

[IpucrocobIeHHOCTh OpPraHU3MOB KakK pe3yjidbTaT MHUKPOIBOIIONMH. BO3HUKHOBEHME
MPUCTIOCOOICHUI y opraHn3MoB. ApoMopdo3sl B uanoaaanTanuu. [Ipumepsl npucmocodieHui
y opraHu3moB: Mmopdosornyeckue, (PpU3NONIOTHYECKHe, OMOXHMHYECKHE, ITOBEICHUECKHE.
OTHOCHUTEIBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpa3oBaHue Kak pe3yibTaT MUKPOIBOJIIOLUH.
M3onsmust — xmrodeBoit daktop BumooOpaszoBanus. Ilytm m cmocoObl BUA00Opa30BaHUSA:
ajuronatpudeckoe  (reorpaduyeckoe), CHMMIATPUYECKoe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monurutonu3anus, rudpuauzanys). JIuTeabsHOCTb SBOTIOIUOHHBIX ITPOIECCOB.

Mexanu3msbl (GOpMUPOBAHUS OHOIOTUYECKOTO pa3HOOOpa3usl.

Ponp sBomonMoHHOM Ouosiornn B pa3paboTKe HAyYHBIX METOJOB COXPAaHEHHUs
O6unopa3zHooOpaszusi. MUKPOIBOMIONUS M KOABOJIOLMS MapasuTOB W HMX XO031€B. MexXaHHU3Mbl
dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmuns! u cxeMbl: «MyTallMOHHAS U3MEHYUBOCTBY, «[lonmynsnoHHas CTPyKTypa BHIA»,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBrKyliue CHJIBI  3BOJIOLHNY,



«IKOJOTUYECKAsT HM3OJSIIUS TOMYJISIUNA CeBaHCKOW ¢openuy», «l'eorpaduueckas H30JAIUAS
JTUCTBEHHHIIBI CUOMPCKON M JIMCTBEHHUIIBI JaypcKoi», «[lonmynsimoHHbIe BOTHBI YUCICHHOCTH
XUIIHUKOB H JKepTB», «(Cxema [EeHCTBUS €CTECTBEHHOro oTOopa», «DopMbl OOprOBI 32
CYIIIECTBOBaHHE, «HaycTpranbHbIit MEJTaHU3M», «KuBbie HCKOIaeMbIe»,
«ITokpoBUTENbCTBEHHAs OKpacka XKHBOTHBIX», «lIpemympexnatomias okpacka >KUBOTHBIX»,
«Dusnonoruueckue agantanuny, «[IpucrnocobIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEILHOCThY,
«Kputepun Buna», «Bunsl-aBoitHuKH», «CTpykTypa BHIa B mpupoae», «CrocoObl
BUnooOpazoBanus», «l'eorpadumyeckoe BumooOpa3oBaHHMe TPEX  BUAOB  JIAHIBIIICIH»,
«IKoJoTHYeCcKoe BHUIA000pa3oBaHUE BUIOB CHHHI, «llomuruionnasl pacteHuit», «KamycTHo-
peACUHBIA THOPUIY.

OO6opynoBanue: repOapuu pacTeHH, KOJUICKIIMA HACEKOMBIX, Yydesa MTHUI[ U 3BEpeH ¢
IpUMepaMu pa3iMyYHbIX MPUCIOCOOJIEHNH, Yy4ena MNTHIl U 3Bepei pa3HbIX BUIOB, repdapuu
pacTeHui OM3KUX BHIOB, 00Pa30BABIIMXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHasi pa6oTa «BbIsSBICHHE U3MEHUNBOCTH Y 0COOEH OJTHOTO BUAAY.

JlaGopaTopnasi padora «lIpucmocoOieHuss OpPraHU3MOB M HUX OTHOCHUTEIbHAs
11EJIECO00PA3HOCTH Y.

JlabopaTopnas padora «CpaBHeHHE BUIOB 110 MOP(HOIOTHICCKOMY KPUTEPHUIO.

Tema 3. Makpo3Bo/ionusi M €€ pe3yJibTaThbl

Mertoabl u3yueHus Makpo3BoJtoluy. [lareoHTonornueckue MeToabl U3y4eHus 3BOJIOLHH.
[Tepexonubie GopMbl U PUIOrEeHETUYECKUE PSIbI OPTaHU3MOB.

buoreorpaduueckue wmeroapl wu3ydeHusi dBoironuu. CpaBHeHue ¢uopsl U (payHbI
MaTEepUKOB U OCTPOBOB. buoreorpadudeckue odnactu 3emian. BUIbI-SHIEMUKN U PETTUKTHI.

DOMOPHOIOTHYECKHE U CPaBHUTEIBHO-MOPPOIOTUISCKUE METOMBI M3YYCHHS SBOIOIHH.
['eHeTnyeckre MeXaHU3MbI 3BOJIONUU OHTOTE€HE3a W MOSBJICHUS SBOJIOIMOHHBIX HOBIIECTB.
["'omMonornyHble ¥ aHAJIOrMYHbIE OpraHbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MoJeKyIsIpHO-
TeHeTHYeCKUe, OMOXMMHUYECKMEe ¥  MATeMaTUYECKHE METOAbl HU3YYCHHUS  DBOJIOIHH.
I'oMonornunsie rerpl. COBpeMEHHBIE METO/IBI OCTPOSHUS (DUITOTCHETUYECKUX JIEPEBHEB.

XpPOMOCOMHBIE MYTAIlMH U SBOJIIOIHSI TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TpaBWiIa) HBOMONUU. [lpunyun  cmeuvl  yHKYU.
HeobOpaTtumocTs 3BoMonMU. AfantuBHas paauanus. HepaBHOMEPHOCTh TEMITOB BOJIOLINU.

JdemMoHcTpanuu

[Toptpetsi: K. M. Bap, A. O. KoBanieckuii, @. Mroiep, J. ['ekkenb.

Tabmuipl n cxembl: «OUITOTEHETHYECKUN P JIOMIAAN», «APXEONTEPHUKCY», «3BEpPO3yObIe
sepbl», «Creronedansiy, «Puanoputsr», «CeMeHHBIE MAOPOTHUKNY, «buoreorpadudeckue
30HBI 3emnm», «Jlpeiid koHTHHEHTOB», «PenmukTbl», «HavampHble cTaauu SMOPUOHATBHOTO
pa3BUTHUSI TO3BOHOYHBIX  KUBOTHBIX», «['OMOJOTMYHBIE W  aHAJOTUYHBIE  OPraHbD»,
«PynuMeHTs», «ATaBU3MBI), «XPOMOCOMHBIC HA0OpHI YEJIOBEKa W IIHUMMaH3e», «l J1aBHBIC
HaTPaBIICHUS IBOIONUNY, «OOIIHE 3aKOHOMEPHOCTH YBOJIIOIIHN.

O6opynoBaHue: KOJUICKIIUH, TepOapuu, MYyISDKA HCKOMAEMBIX OCTATKOB OPraHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, AQHAJIOTMYHBIX, PYAUMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoskaeHue u pa3BuTHe )KU3HU HA 3emiie

HaydHble THIOTE3bI TPOUCXOXKACHUS >KM3HH Ha 3emiie. AOHWOreHe3 W TMaHCIEPMUs.
JloHayuHble TPEJICTABICHHUS O 3apOXKACHUU JKU3HU (KpealuuoHH3M). ['mmore3a MOCTOSHHOTO
CaMO3apoKJICHUS KU3HU U €€ onpoBepkeHue onbiTamu . Penu, JI. Cnannanuanu, JI. [Tactepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOIIOTHS.



OcCHOBHBIE dTaIbl HEOPTraHWYECKOH IBOMIONNHU. [ImaneTapHas (reojloruuecKas) dBOFOIHUS.
XuMHUECKasi ABOJIONMS. AOHOT€HHBIH CHHTE3 OPraHMYECKHX BEUIECTB W3 HEOPTaHUYECKHUX.
Oneir C. Mumnepa u I'. HOpu. OOpazoBanue noaumepoB u3 MoHoMepoB. KoanepBatHas
runote3a A. WM. Omnapuna, rumore3a mepBudHoro Oympona Jk. XonjaeiHa, reHeTHdecKas
runote3a I'. Mémnepa. PubGosumsr (T. Yex) m rtmmoresa «vupa PHK» V. TI'mnGepra.
dopmupoBaHue MeEMOpaH 1 BOZHUKHOBEHHE MPOTOKIIETKH.

Hcropus 3eman u Meroasl €€ wu3zydeHus. lickomaemble OpraHM4ecKHMe OCTATKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTeNbHAasE M a0COJNIOTHAsT  TEOXPOHOJIOTHA.
['eoxpoHONOrMYecKas MKajaa: S0HbL, IPbl, HEPUOBI, SITOXH.

Hauanbnapie 3Tanel opraHnyeckoil 3BoitouMU. [losiBIIeHHE M 3BONIOLMS NEPBBIX KIETOK.
Oomonns MeTabonu3Ma. Bo3HukHOBeHHE mepBbIX 3kocucTeM. CoOBpeMEHHbIE MHMKpPOOHBIE
OMOTUIEHKM KakK aHajor mepBbIX Ha 3emiie coodmectB. CtpomaronuThl. [IpokapuoTel u
3YKapHOTBHI.

[IpoucxoxaeHue sykapuoT (CUMOUOTEHE3). DBOIIOIMOHHOE MPOUCXOXKIECHUE BUPYCOB.
[IpoucxoxxneHne  MHOTOKJIETOYHBIX  OpraHM3MOB. BO3HMKHOBEHME  OCHOBHBIX  TI'pYIII
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OCHOBHBIE 3Tanbl IBOJIOIUHU BBICIIUX pacTeHHi. OCHOBHBIC apoMOpP(O3bl paCTEHUM.
Beixon pacrenuii Ha cymry. IlosiBieHHME CIOpOBBIX pacTEHHN W 3aBOEBAHME HMMM CYLIH.
CemeHnnble pacteHus. [IponcxoxaeHne IBETKOBBIX PACTEHHM.

OcHOBHBIE 3Tallbl 3BOJIONUM KUBOTHOrO Mupa. OcCHOBHbIE apoMOp(03bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX TUIIOB. [lepBbie XOpa0BBIC
XKHUBOTHBIC. J)KHU3Hb B Bo/ie. DBOJIOIMS MO3BOHOUHBIX. [Iponcxoxnenne ampuOuidi U penTHIIHii.
[Ipoucxoxxnenne miiekonuraoumx U nrtull. [IpuHnun ximoyeBoro apomopdosa. OcBoeHHe
0eCI03BOHOYHBIMH U TO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butue xxu3Hu Ha 3eMJie 10 3paM U IIEPUOAaM: apXeid, MpOTepO30id, Maneo30i, Me3030H,
KaifHo30M. OOmast XapakTepHCTUKa KJIMMaTa M TIeOJOTHMYecKuX mnpoueccoB. IlosBneHue wu
pacuBeT XapaKTEpHBIX OPraHM3MOB. YTJIe0Opa3oBaHUE: €ro yCJIOBUS U BIUSHHE Ha Ta30BBIH
cocTaB aTMOCHEpHI.

MaccoBble BBIMHpaHUsI — HKOJOTMYECKHE KpU3HCHI mpounuioro. IlpuumHbel U cnenctBus
MaccOBBIX BbIMUpaHUil. COBpEeMEHHBIH HKOJOTHUECKUIN KpH3HC, ero ocodeHHoctu. IIpobiema
COXpaHeHHs OHMOpa3Ho0Opasus Ha 3emie.

CoBpemeHHasi cucTeMa OpraHudeckoro mupa. [IpuHnunel kiaccupukanuy OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKHE TPYIIIBI OPraHU3MOB.

JdemMoHcTpanuu

[Moptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. [actep, . 1. Meunukos, A. U. Onapun, [Ix.
Xonpgenn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuupl u cxembl: «Cxema onbita @. Peany, «Cxema omnbita JI. Ilactepa mo u3ydeHuro
camo3apoxkaeHus xu3zHm», «Cxema onbita C. Mwmnepa, I'. FOpu», «3Ttanel HeopraHuueckon
sBosmoIUMnY, «['eoxpoHosornueckas mkana», «HaudanpHble 3Tambl OPraHUYECKON HBOIOLUNY,
«Cxema o00pa3oBaHHsl JYKapHOT NyTéM cuMOHMoreHeza», «CucremMa JKHBOW MPUPOIBI»,
«Ctpoenne  Bupyca», «Apomopdos3sl pacreHuii», «PuHHOPUTHY, «OIHOKIETOYHBIC
BOZOpOCIN», «MHOrOKJIETOYHBIE BOgOpocan», «Mxm», «llanmoporHukm», «l'onoceMeHHbIE
pactenus», «Opranbl IIBETKOBBIX pacTeHuil», «CxeMa pa3BUTHUS IKUBOTHOTO MHPaAY,
«ApomMopdo3bl  KUBOTHBIX», «lIpocreiimmey, «Kumednomnomoctabie», «llnockue uyepBm»,
«YneHucronorue, «PBIOBIY, «3eMHOBOIHEICY, «IIpecMbIkaromuecs», «IItunpy,
«Muekonmraromue», «Pa3Butue KM3HM B apXeWCKou ope», «Pa3BuTme IKM3HU B



MPOTEPO30MCKON 3pey, «Pa3BuTue >KU3HU B MNANECO30MCKOM 3pe», «Pa3BUTHE KU3HU B
ME3030MCKOil 3pe», «Pa3BuTHe KU3HM B KaillHO30MCKOM »3pe», «CoBpeMeHHas cucrema
OpPTraHUYECKOT'0 MUPAY.

O6opynoBanue: repOapud pacTeHUN PA3IUYHBIX OTAENOB, KOJUIEKIIMH HACEKOMBIX,
BJIQXKHBIE IpenapaTsl KMBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM WIJIOKOXKHX, CKEJIETHI
MO3BOHOYHBIX JKUBOTHBIX, Uydeja NTUL U 3BEped, KOJUIEKLIMU OKAMEHEJIOCTEH, MOJIE3HbIX
HCKOIIAEMBbIX, MYJISI’KU OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas JjgabdopatopHasi padora «MogenupoBanue onbiToB Muuiepa—tOpu 1o
M3YYEHHI0 a0MOTEHHOTO CHUHTE3a OpraHMueCKUX COSIMHEHHI B MEPBUUYHON aTMochepe».

Jlabopatopnasi pabGora «/I3yueHre M OIKMCAHUE HCKOMAEMBIX OCTATKOB JPEBHHX
OpraHU3MOBY.

IIpakTuyeckasi padora «/3yuyeHne OCOOCHHOCTEH CTPOEHHUS PACTCHHH pa3HBIX
OTZIETIOBY.

IIpakTnyeckas padora «3ydeHne 0COOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaenue 4ej10BeKa — aHTPONOreHe3

Pa3nens! u 3anaun anTponosiorni. MeToasl aHTPONOJIOTUN.

CTaHOBJICHHE TPEJCTABICHUNA O MPOUCXOXKICHHM 4YeIOBeKa. Pelnruo3Heie BO33pEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CxonmcrBo  uenoBeka ¢ JKMBOTHBIMM. (CHcTeMaTHUECKOE IOJOKEHUE  YEIOBEKa.
CBuzerenbcTBa CXOACTBA YeJIOBEKa C JKMBOTHBIMHU: CpaBHHUTEIbHO-MOp(doioruueckue,
sMOpuosioTHYecKue, (U3HOJIOro-OMOXUMHUYEcKHe, TMoBeAeHueckue. OTauuus uejaoBeKa OT
KUBOTHBIX. [IpsIMOX0K/I€HHE U KOMIUIEKC CBSI3aHHBIX C HUM IMPU3HAKOB. Pa3BUTHE TOJIOBHOIO
MO3ra ¥ BTOPOM CUTHAJIbHOW CHUCTEMBI.

JBwkymme  cwiabl  (PakTOpel)  aHTpONOreHe3a:  OWOJOTHYECKHEe,  COIHAbHBIC.
CooTHonleHre OMOJOTHYECKUX U COLUATIBHBIX (PAKTOPOB B AHTPOIIOT€HE3E.

OcHoBHBIE CTaIuH aHTpororeHe3a. PanHue yenoBexooOpa3Hbie 00e3bsSHbI (IPOKOHCYJIIBI)
U paHHHE TOHTUBI — OOIIUE MPEAKH YeIOBEKOOOPa3HBIX 00€3bsiH U JI0JIeH. ABCTPAIONMUTEKH —
JIBYHOTHE MpenKu JiroAeil. YeloBek yMelnbld, MEepBble U3TOTOBICHHUS Opyauil Tpyna. YemoBek
MPSIMOXOJISITUN M TEPBBIA BBIXOJ JIIOACH 3a mpenensl Adpuku. YenoBek reimenbOeprekuii —
001l MpeIoK HeaHIePTaIbCKOTO YeJI0BEKa U YeIOBEKa pa3yMHOro0. UeloBeK HeaH1epTallbCKU
Kak BHUJ JIIOJICH XOJIOJHOrO Kiumara. YeloBEeK pa3yMHbId COBPEMEHHOI'O THIIA, JEHHCOBCKHM
YyeJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npenenamu Adpuku. [laneorenernka u najieoreHoMHUKa.

DBOJIIOIHMST COBPEMEHHOTO 4YeJIOBEKa. ECTeCTBEHHBIM OTOOp B MOMYJSIUSAX YEIOBEKa.
MyTtanuoHHbIi npouecc U noauMopdusm. IlonyasuoHHbe BOJHBI, Apeii¢ reHOB, MUTPALUs
«a¢ ekt ocHOBATENS» B MOMYISALUAX COBPEMEHHOTO YeIOBEKa.

Yenoseueckue pacel. [lonstne o pace. bonbmme pacel: eBpomeouHas (€Bpaszmiickas),
aBCTpaJIO-HErpOuHAs (PKBAaTOpHAJIbHAS), MOHTOJIOWIHAs (a3uaTCKO-aMepuKaHcKas). Bpems u
NyTH paccelieHHs 4YeloBeka 1Mo I[uiaHere. EnuHcTBO 4enmoBeueckux pac. Hayunas
HECOCTOSITENILHOCTh ~ pacu3ma.  [IpHCIOCOONEHHOCTh  4YeJIOBEeKa K  PasHbIM  YCIOBHUSAM
OKpY’Karole cpenbl. BiausHue reorpaduueckoit cpensl U Apeiida reHoB HA MOPQOJIOTHIO U
(HU3HOJIOTHIO YeTTOBEKA.

MexaucuuIInHapHble METOAbl B  (u3WYeckod (OMOIIOTUYECKOM) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOMOJIOTUS W MaJCOAHTPOIOJIOTHSI  YEJIOBEUYECKUX  MOMYJISALUM.
buoconuaneHple  HMCCIIENOBaHUSA  NPUPOABI  4enoBeka.  MccimenoBaHue — KOIBOIIOLMHA
OHMOJIOTHYECKOTO U COLIMATBHOTO B YEJIOBEKE.

JdemoHcTpanuu



[Toptpetsi: Y. HapBun, JI. Jluku, 5. . Porunckuii, M. M. I'epacumos.

Tabmumet uw  cxembl: «MeTOIbl  aHTpOMOJNIOTHHY», «l OJOBHOW MO3T  4YeloBEeKay,
«UYenoBexkooOpa3Hbie 00€3bsiHBI, «CKEJIeT YelnoBeKa M CKeleT MuMMaH3ey», «PymumMeHTsl u
aTaBU3MbD», «J/IBHXKyIIME CHJIBI AHTPONOIEHEe3a», «DBOJIIOIMOHHOE JPEBO YEJIOBEKa»,
«ABcTpanonurek», «HYemoBek ymenblit», «HenoBek mpsaMOXoasuuiny, «/{eHNCOBCKUN YeTOBEK»
«Heanpepranbupl», «KpomanboHIb», «l[Ipenku uenoBeka», «ITambl HBOJIOLNUN YEIIOBEKa»,
«Pacsl yenoBekay.

O6opynoBaHue: MyJIsKM OKaMEHEJIOCTeH, MPeIMETOB MaTepHaIbHON KYJIbTYphl IPEIKOB
4yenoBeka, penpoaykiuu (dotorpadun) KapTUH C  MHUGOJIOTHYSCKUMH W OUOICHCKUMH
CIOXKETaMH MPOUCXOXKICHHSI YeioBeka, (oTorpadun HaXOJAOK MCKOMAEMBIX OCTAaTKOB UEIOBEKa,
CKeJIET YeJIOBEKa, MOJIETb Yepera 4YeloBeKa M Yeperna LIMMIIaH3€, MOJIEIb KUCTH 4YeJOBEeKa U
KHCTH IIAMIIaH3€, MOJIEIIN TOPCa MIPEAKOB YEJIOBEKA.

Jlabopatopnasi pabora «/3ydeHne OCOOCHHOCTEH CTPOCHHsI CKeJleTa 4YelOBeKa,
CBSI3aHHBIX C MPSMOXOKJICHUEM).

IIpakTnyeckas padora «3ydyeHue 3K0JOTNYECKUX aJaNTallMi YEIOBEKay.

Tema 6. DJkojiorus — Hayka O B3aHMOOTHOUIEHMSIX OPraHU3MOB H
HAJJ0PraHU3MEHHBIX CHCTEM € OKpY:Kalolle cpeaoi

3apoxaeHue W pasBUTHE dKoioruu B Tpynax A. I'ymGombnra, K. @. Pympe, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. CBsi3b
3KOJIOTHH C JPYTUMHU HAyKaMH.

Metonasl skonoruu. [loneBeie HaOMONEHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPHUPOJIHBIE U
nabopaTtopHble. MoienupoBaHie B 3KOJOTMU. MOHUTOPHHT OKpY’Karoliei Cpefpl: JOKaJIbHbIH,
PErMOHAJIBHBIN U TTI00ATBHBIN.

3Ha4YeHHE SKOJOTMUYECKUX 3HAHUM I YeloBeKa. DKOJOTMYECKOE€ MHPOBO33pPEHHE KaK
OCHOBa CBsA3€H uyenmoBedecTBa ¢ mpupoaord. DopMHUpOBAHME SKOJOTHYECKOW KYIbTYphl H
HKOJIOTUYECKON IPaMOTHOCTH HACEJICHHUS.

JdemoHcTpanuu

[Toptpetsr: A. I'ymGombar, K. @. Pynse, H. A. CeBepuos, O. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmumer 1 cxembl: «Pasnensl skomoruu», «MeToasl IKoIoTuny, «CxeMa MOHUTOPUHTA
OKPY’KaIOILEeH CpesbI.

JlaGopaTtopHas padora «/3yyeHrne METOI0B KOJIOTUUECKUX UCCIETOBAHMIN».

Tema 7. Opranusmsl U cpeja 0OMTaHUS

Okonorudecknue (aKTOpbl W 3aKOHOMEPHOCTHM uX jedictBusa. Kiaccubukanus
IKOJIOTHYECKUX  (haKkTOpoB:  aOMOTHYEeCKHe, OHOTHUYECKHe, aHTpomoreHuole.  OOmme
3aKOHOMEPHOCTH AeHCTBUs dKoJorndeckux (aktopos. [Ipasuno muanmyma (K. Ilnpenrens, FO.
JIu6ux). TomepaHTHOCTh. DBPUOMOHTHBIEC U CTEHOOMOHTHBIC OPTaHU3MBI.

Abuotnueckue (akropbl. CBeT Kak 3Kkonorudeckuid pakrop. JlelcTBUe pa3HbIX y4acTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. ODKOJOTMYECKHE TPYMMbl PACTEHUW M KUBOTHBIX IO
OTHOLLIEHHUIO K cBeTy. CUrHasibHas poib cBeTa. @oTonepuoansm.

Temmepatypa kak skojoruyeckuii (akrop. JlelicTBue TeMIepaTypbl Ha OpPTaHU3MBI.
[TolikunoTepMHbIe U TOMOMOTEPMHBIE OPTAaHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocte kak skonorumueckuit akrop. Ilpucnocobnennss pacTeHuil K MOAICPKAHUIO
BogHOro Oamanca. Kmaccudukammst pacreHuid mo oTHomieHWto K Boje. IIpucmocoOneHus
JKUBOTHBIX K U3MEHEHHIO BOJHOT'O PEXKUMA.



Cpenpl oOuTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TNIyOWHHas
MOJIMTOYBEHHAS, BHYTpHOpPraHu3MeHHas. DU3MKO-XMMHYECKHE OCOOCHHOCTH Cpell OOUTaHUus
opraau3MoB. [IpucrocobaeHnss OpraHu3MoB K KU3HU B Pa3HBIX Cpefax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOJAUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUH )KU3HU.

XKuznennsie Gopmbl opranu3moB. [lonsatue o xusHeHHoi (opme. KuzHeHHBIE (HOPMBI
pacTeHui: AepeBbs, KYyCTapHUKH, KYCTApHUUYKH, MHOTOJIETHHUE TPaBbl, OJHOJETHUE TPaBBHI.
JKuznennbie (GOpPMBI KMBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’poOHMOHTBL. OCOOEHHOCTH
CTpOCHHMsI M 00pa3a KU3HHU.

buotnueckne ¢akropel. Buapl OHMOTHYECKHMX  B3aUMOJACWUCTBUN:  KOHKYPCHIIHS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opMebl. [lapazutusm, Koomepamus, MyTyain3M, KOMMEHCATTU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckue  B3aUMOACHCTBUS  (TONMUYECKHE,
dopuueckue, (abpuyeckue). 3HaueHHE OMOTHYCCKUX B3aMMOJICHCTBHMA ISl CYIIECTBOBAHUS
OpraHu3MOB B cpejie ooutanus. [IpUHIUTT KOHKYPEHTHOTO HCKITFOUCHUSI.

JdemMoHcTpanuu

Tabmuipl 1 cxembl: «IKojgorudeckue (HakTopb», «CBETOBOHM CIEKTP», «IDKOJIOTHICCKUE
TPYNIbI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMIOKPOBHBIE )KUBOTHBIEY», «XO0JIOAHOKPOBHBIE
KUBOTHBIEY», «DU3MOJIOTHUYECKUE aNanTallii XUBOTHBIX», «Cpelnsl OOWTaHUS OPraHU3MOBY,
«buonorudeckue puTMel», «KusHeHHble HOpMBI pacTeHUi», « KM3HEHHBIE (JOPMBI JKUBOTHBIXY,
«9KocHucTeMa IMHMPOKOIUCTBEHHOIO Jieca», «DKOCHCTEMa XBOMHOro yecay, «llenn nuranus»,
«XumandectBoy, «Ilapasutuzmy», «Korkypenmusa», «Cumonosy», «KommeHcaauzmy.

O6opynoBanue: Tepbapuu pacTeHW € JKUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHUIO
pa3IMYHBIX  JKOJOTMYEeCKHX (DAaKTOpOB, TrepOapuul  CBETONIOOMBBIX, TEHEIIOOUBBIX U
TEHEBBIHOCJIMBBIX PACTEHUIl, CBETONIOOMBBIC, TCHENIOOMBbIE U TEHEBBIHOCIHBBIE KOMHATHBIE
pactenusi, repOapuM U KOJUIEKIIMHM TEIUIONIOOUBBIX, 3UMOCTOMKUX, MOPO30yCTONYMBBIX
pacTeHuii, dYydena NTHULl M 3Bepei, repOapuu pacTeHUil, OTHOCAIIMXCS K THUrpodHTaM,
kcepoduram, me3oduTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYII, KOJUICKIIUH KUBOTHBIX,
oOHWTaIONMX B Pa3HbIX cpefax, repOapuul U KOJUIEKIUM PACTEHUH M KUBOTHBIX, OOJIaJarOLINX
YyepTaMu MPUCIIOCOOTICHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBUM JKM3HHM, repOapuu Hu
KOJUIGKIIUA PACTEHUN W JKUBOTHBIX PA3JIUYHBIX >KU3HEHHBIX (DOPM, KOJUICKIIUU >KUBOTHBIX,
YYaCTBYIOMIMX B PA3IMYHBIX OMOTHYECKUX B3aUMOICHCTBUSIX.

JlabopaTopHas padora «BrIsBieHHE TPUCTIOCOOICHUI OPTAaHU3MOB K BIIUSTHHIO CBETAY.

JlabopaTtopnasi pabora «BbisiBIeHHE TNPUCTIOCOOJECHUN OPraHU3MOB K  BIIMSIHHIO
TEMIIEPATyPbI».

JlaGopaTtopnas paGora «AHaTroMHuYecKHe OCOOEHHOCTH PACTeHMH W3 pa3HBIX MecCT
oOuTaHUN».

Tema 8. JkoJiorusi BUA0B U MOIYJISI LU

DKOJOTUYECKUE XapaKTePUCTUKH Momysiiun. [lomynsanus kak Ononorudeckas CUCTeMa.
Ponp HeogHOpomHOCTH cpenbl, GU3NUECKUX OaphepoB M OCOOEHHOCTEW OMOJIOTHH BHIIOB B
(dbopMUPOBaHNUN MTPOCTPAHCTBEHHOMN CTPYKTYPHI NOMYIsiyii. OCHOBHBIE TOKA3aTEIH MOMYISIUU:
YHUCIIEHHOCTb, IJIOTHOCTh, BO3pAacTHas W TOJIOBas CTPYKTYpa, POKAAEMOCTh, MPUPOCT, TEMII
pocTa, CMEpPTHOCTh, MUTPALIHSL.

DKoJloruueckasl CTpykTypa mnonyisiuu. OneHKa YHMCIEHHOCTH mnonyisuuu. J(uHamuka
NOMyNSIMK U e€ perymsinus. buotuueckuii noreHnuan nonyasiuuu. MoaenupoBaHue TMHAMUKA
nomynsuuu. Kpuble pocTa uucieHHOCTH mnomyisiinuu. Kpuble BbDkuBaHUS. Perymsmus



YHUCIIEHHOCTU TMOMYJSLMMA: poiib (AKTOPOB, 3aBUCSIIMX M HE 3aBHUCSIIUX OT IUIOTHOCTH.
OKoJjoru4eckue crpareruu Buaos (r- u K-crparerun).

[TonsTne 00 oskonmormveckod Huimie Buaa. Mectoobutanue. MHOromMepHas MOJENb
skosiornyecko Humm k.M. Xarunncona. Pa3mepsl sxonorndeckoit Humd. [loreHnuaneHas u
peanu30BaHHAs HUILIH.

Bun kak cucrema nomymsauuil. Apeansl BUAOB. BHIObl M MX JKM3HEHHBIE CTpaTETHU.
DKOJIOTHYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJIECHHUS MW MHIpalMil >KUBOTHBIX. bHoOJOrHMyeckne WHBAa3HHU
qy’KEpPOJHBIX BUOB.

JdemMoHcTpanuu

IToptper: [Jx. M. XaruyuHCOH.

Tabmuip! 1 cxeMbl: «DKOJIOTHUECKHUE XapaKTepUCTUKU nonyasuuny, «[IpoctpancTBenHas
CTpYKTypa mnonyiasauun», «Bo3pactHele mnwupamuael nomyiasuun», «CKOpPOCTh 3aceneHus
NOBEPXHOCTU 3€MJIM Pa3IMYHBIMM OpraHu3Mamu», «Monenb skosnoruueckoil Humu Jx. .
XaT4MHCOHAY.

O6opynoBanue: repdapuu pacTeHUM, KOJTEKIIUN KUBOTHBIX.

JlabopaTtopnas padora «[IpucrnocoOaeHusI CEMsSH pacCTEHUH K paCCEICHUIOY.

Tema 9. Jxos0rus cood1mecTB. IKOJIOTHIECKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buoreHo3 u ero cTpykrypa. CBsi3U MEXKIy OpraHM3MamH B
OHoILIEHO3E.

OxocuctemMa Kak OTKpbiTas cucrema (A. JIk. Tencnam). DyHKIHOHAIBHBIE OJOKH
OpPTaHU3MOB B JKOCHUCTEME: NPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue YpOBHH.
Tpodudeckue nenu u cetu. AGuorndeckue ONoku 3KocucTeM. [10UBBI U WIIBI B 3KOCHUCTEMAX.
KpyroBoport BemecTs 1 MOTOK SJHEPTUH B SKOCUCTEME.

OCHOBHBIE ITOKA3aTENN YKOCUCTEMBI. bruomacca u npoayKuus. JKOJIOTHYECKUE TUPAMUIbI
yucel, OMoMacchl U SHEPTUH.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotuixu. @aykmyayuu. HanpaBieHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKueccuu. IlepBUuHbIE M BTOPUYHBIE CYKIIECCHM M HMX
NPUYMHBL. AHTpPOTNOTEHHBIE BO3JEHCTBHS Ha CyKIleccuu. KimMakcHOe  COOOIIECTBO.
Buopa3noobpasue 1 moHOTa KPYroBOPOTa BEHMIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[Ipupoanble 3KOCHUCTEMBL. JKOcuUcmeMbl 03€p U pek. IKocucmemvl Mopeu U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, nyCmbvliHb.

AHTpPONOTE€HHbIE HKOCUCTEMBI. ArposkocucTtema. ArporeHo3. Pazmuums Mexmy
AQHTPOTIOT€HHBIMU U PUPOJIHBIMU SKOCUCTEMAMH.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oponckas ¢iopa u dayHa.
CunaHTpomnu3amusi ropojackoil  (ayHel. buomormdyeckoe W  XO3MMCTBEHHOE 3HAUYCHUE
arpo3KoCHUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aUMOJCWCTBUN  OpraHU3MOB B
sKocucTeMax. Ponv xackaonozo sghghexkma u 6u008-30upukamopos (Kiouesvix 6uU008) 8
@yHxkyuonuposanuu  sxocucmem. llepeHoC SHEPruM U  BELIECTB MEXIY CMEXHBIMU
SKOCUCTEMAaMHU. YCTOMYMBOCTh OPraHU3MOB, MOMYJMALMHA W 3KOCHUCTEM B  YCIOBHSIX
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3CHCTBUM.

Mexanusmbl  8030elicmeus  3a2pA3HEHUll  PA3HLIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL HKOA02UHECKO20
HOPpMUPOBAHUS AHMPONOSEHHO20 6030eucmsusi. MeToIoI0rusi MOHUTOPHHTA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX IKOCUCTEM.



JdemoHcTpauuu

[optpet: A. Jlx. Tencau.

Tabmuet u cxeMbl: «CTpyKTypa OMOILIEHO3a», « IKOCUCTEMA ITUPOKOIMCTBEHHOTO JIeCa,
«JKocucTeMa XBOMHOTO Jecay, «DyHKUMOHAbHbIE TPYNIbl OPraHU3MOB B SKOCHUCTEMEY,
«Kpyrosopor BemecTB B 23KocucTeMey, «llemu mnuTaHus (macTOMIHAS, JIETPUTHAS)»,
«DKoJIoTHYECKass MUPAMHJIA YUCET», «IKOJIOTHIECKasl MIpaMua OMoMacchl», «IKOIOTUIECKas
nupamuga sHeprum», «OOpa3oBanue Oomnorta», «llepBuuHas cykueccus», «BoccraHoBieHue
jJeca mocie moxapay, «IKOCHCTeMa 03epa», «ATpoueHo3», «KpyroBopoT BEIIECTB M MOTOK
SHEPruu B arpoieHosey, «I[Ipumepsl ypoosKocUCTEM.

O6opynoBanue: repOapuyl pacTeHU, KOJJICKIIMUM HACEKOMBIX, Yydelia NTHIl U 3Bepei,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUN, aKBAPUYM KaK MOJIENb YKOCUCTEMBI.

IIpakTuyeckasi pabora «3yuenue u onucanre ypo0IKOCUCTEMBI».

JlabopaTopnas padora «3ydeHue pazHoOOpa3us MEIKUX MOYBEHHBIX YICHUCTOHOTHX B
Pa3HBIX SKOCUCTEMAX.

IKCKypeusi «DKCKypCHsl B TUIIMYHBINA OMOreoreHo3 (B nyOpaBy, Oepe3HsK, eNbHHK, Ha
CYXOJOJbHBIN WM MTOWMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKeKypeusi «IKCKYpCHsI B arpO3KOCUCTEMY (Ha T0JI€ WIIA B TETUTHYHOE XO3SMCTBO)».

Tema 10. Buocdepa — rinodanpHas 3kocucTeMa

Buocdepa — obmeranerapHast o0omouka 3emid, TJ€ CYHIECTBYET MJIM CYyLIECTBOBAJA
KU3HB. PazBuTHe npencraBienuii o onocdepe B Tpyaax J. 3tocca. Yuenue B. U. Bepnanckoro o
ouocdepe. O6mactu 6uochepsr u e€ cocras. XKupoe BemecTBo 6Hochepsl U ero PyHKITNH.

3akOHOMEpHOCTH cylecTBoBaHus Ouochepsl. OcobenHoctn 6rochepbl Kak riodambHON
skocucTeMbl. JluHamuyeckoe paBHOBecue B Oumocepe. KpyroBopoTbl BemiecTB U
OMOTEOXMMHUYECKHUE IUKIIBI (YTiIepoa, a30Ta). PUTMUYHOCTH siBJIeHUH B OMocdepe.

3oHanbHOCTE OMochepsl. [lonsitTne o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOWHbBIC
Jeca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTENH, CAaBAaHHBI, MyCTHIHU, TPOIIMYECKUE Jieca,
BBICOKOTOPBs. KitMMar, pacTUTeNbHBIN 1 )KUBOTHBINH MU OMOMOB CYIITH.

Ctpykrypa U (QyHKUHS SKMBBIX CHCTEM, OLEHKAa MX PECYpCHOro TOTEHIHUala H
OouochepHbIX (HYHKITHIA.

JdemMoHcTpanuu

[optpetsr: B. U. Bepnanckuii, 3. 3rocc.

Ta6muupl u cxemsl: «'eochepsl 3emmm», «KpyroBopor azora B nmpupoae», «Kpyrosopot
yriaeposaa B npupozae», «Kpyrosopot kucinopoaa B npupozae», «Kpyropopor Boasl B IpUpoOe»,
«OcHoBHBIE OmoMbl cymmy, «Kmumarudyeckue mosica 3emmn», «TyHnmpawy, «Taiiray,
«CMmemannbii  nec», «lllupokonuctBenubiit secy, «Crenb», «CaBaHHa», «IlycCThIHSY,
«Tponnueckuii Jiecy.

OGopynoBanue: repoapuy paCTEHUM pa3HBIX OMOMOB, KOJUICKITUHU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKawIIas cpeaa

DKOJOTUYEeCKHEe KpH3UChl M WX NpHYMHBL. BosneilicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3IYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HEeHHEe BOAHOM cpenpl. OxpanHa
BOJIHBIX pecypcoB. Pa3zpyiienue noussl. OXpaHa NOYBEHHBIX pecypcoB. MI3mMeHeHne KiumMara.

AHTpPOIIOTEHHOE  BO3JCICTBME HA pPACTUTEIbHBIM M KUBOTHbII Mup. OxpaHa
PACTUTENFHOTO M KUBOTHOTO Mupa. OCHOBHBIC MPUHIIUIIBI OXpaHbl pUpoabl. KpacHbie KHHTH.
Oco60 oxpansiembie nipupoaubie Tepputopuu (OOIIT). boranndeckue caapl ¥ 300JI0THYCCKUE
MapKH.



OCHOBHBIC TIPHUHITUIIBI YCTOWYMBOTO PAa3BUTHS YEJIOBEUECTBA W MPUPOABI. PanmonamsHOe
NOPUPOJIONIONB30BAHUE M COXpaHEHHE OMOJIOTHYECKOro pasHooOpasust 3emin. OOmme
3aKOHOMEPHOCTH TJIO0ATBHBIX SKOJOTHIECKUX KpU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpH3Hca
U €T0 BEPOSITHBIE ITOCIIEICTBUSI.

PazBuTHe MeETONOB MOHUTOPHHTA pA3BUTUSl OIACHBIX TEXHOTEHHBIX IIPOIIECCOB.
Cucmemnvie uccredoganusi nepexooa K pecypcocbepezaioujeti U KOHKYPEHMOCHOCOOHOU
aHepeemuxke. buonocuueckoe pasnoobpasue u dbuopecypcwl. Hayuonanvhvie ungopmayuonHule
cucmembl, obecneyugarowue O0OCMyn K UHDOpMAYUU NO COCMOSHUIO OMOENbHLIX BUO08 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmemM U cnocobos 6opboOLL ¢ HUONOBPEHCOCHUIMU.
Pexoncmpykyus Mopckux u Ha3emMHuIX 9KOCUCTEM.

JdemMoHcTpanuu

Tabmumpl u  cxeMbl: <«3arpsisHeHHe atMmocdepb», «3arps3HeHue THAPOChHEpHI,
«3arps3HeHne  TouBbl», «llapHukoBbeIl  3ddexT», «Ocobo oXpaHseMble TMPUPOIHBIC
TeppuTOpUnY, «MOAEIN YIPaBISIEMOT0 MUPAY.

Ob6opynoBanue: ¢ororpaguu OXpaHSEMBIX pPACTEHHA U >KUBOTHBIX KpacHoi KHHTH
Poccuiickoit ®enepanu, KpacHoil KHUTH peruoHa.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'UH
HA YPOBHE CPEJJTHEI'O OBIIEI'O OBPA3OBAHUA

Pabouas mporpamma copmupoBaHa ¢ y4yeToM paboueil mporpaMMmbl BOCHHUTAHHUS, MPH3BaHA
o0ecIeunTh JOCTHKEHUE TUYHOCTHBIX PE3YJIBTaTOB.
JINYHOCTHBIE PE3YJIBTATDI

®OI'OC COO ycranaBimwBaeT TPeOOBAHHUS K pE3yibTaTaM OCBOCHHUS OO0YyYaIOIIUMHUCS
IIPOrpaMM CpeTHEro 00IIero 0Opa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIEC U IIPEIMETHBIE.

B CTPYKTYPC JIMYHOCTHBIX PC3YJIbTATOB OCBOCHHA MPOTpaMMbI I1O 6I/IOJIOFI/II/I BbIJICIICHBI
CIIEAYIOIINE  COCTAaBIIAIONIME: OCO3HAHME OOYYaIOUIMMMCS  POCCHHCKON  Ipa)KIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTHM K CAMOPAa3BUTHUIO, CAMOCTOATEIBHOCTH W CaMOOIPEEIEHUIO,
Hanuyue momusayuyu K OOYUEHUIO OWOJIOTHM, YeleHanpagienHoe pazeumue BHYTPEHHUX
yOeXIeHUI JIMYHOCTH Ha OCHOBE KIIOYEBBIX IIEHHOCTEH M MUCTOPUYECKHX TPATUIMNA Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYUYAIOMIUXCSl PYKOBOJCTBOBATHCS B
CBOEH  JEATENBHOCTH  LEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, MPHUCYIIUMH  CHUCTEME
OMOJIOTHYECKOTO0  OOpa3oBaHMsl, Haauuue NPABOCO3HAHUS  HKOJIOTHUECKON  KYJIbTYpHI,
CcnocobHoCmU CMasumy UENU U CTPOUTH KU3HEHHBIC TUIAHBI.

JIngHOCTHEBIE PE3YyJIbTAaThl OCBOCHUS IMPOrpaMMBI 110 6I/IOJIOFI/II/I JOCTUIalOTCA B €IUHCTBC
yueOHOM M BOCTIUTATENbHON AEATEILHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMH POCCUHCKUMHU
COLIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMM, IPUHATHIMHU B
O6IJ.I€CTBC npaBujiaMM U HOpMaMH MNOBCACHHUA U CHOCO6CTByIOT nponeccaM CamMoOIlO3HaHuA,
CaMOBOCIIUTAHUSA U CaMOpPAa3BUTHA, PA3SBUTHUA BHYTpeHHCﬁ MMOo3uIuu JIMYHOCTHU, MATPHUOTH3MA U
YBaXXEHUS K 3aKOHY W IPABOIOPSAKY, YEJIOBEKY TPyJa M CTaplIeMy IOKOJEHHUIO, B3aUMHOIO
yBaXEHUsI, OEpEeKHOr0  OTHOIIEHHWS K  KYJAbTYpHOMY  HAaCJlEIUI0 W TPAAULIHIM
MHOTOHAaMOHAJIBHOTO Hapoaa Pocculickon denepaunu, MpUpOIE U OKPYKAIOLIEH cpee.

JIMYHOCTHBIE Pe3yNbTaThl OCBOEHUS YUeOHOTO mpeaMera «buoorusy J0IKHBI OTpaXaThb
TOTOBHOCTb M CITOCOOHOCTh OOYyYarOIMMXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3WLMEH JIMYHOCTH, CHUCTEMOH II€EHHOCTHBIX OpWEHTALMHA, ITO3WTHBHBIX BHYTPEHHHX
yOeXICHHI, COOTBETCTBYIOUIMX TPAAWIIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIecTBa,
PACHIMPCHUC KU3HCHHOTO OIbITa U OIbITa ACATCIBLHOCTHU B IMPOLCCCC pCaIM3alluid OCHOBHBIX
HaIlpaBJICHUIN BOCIIUTATEIbHOMN 1E€ATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

c()OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOYYaromierocss Kak AaKTUBHOTO W
OTBETCTBEHHOTO 4YJIEHA POCCUIICKOTO O0IIeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MpaB M 0O0A3aHHOCTEH, yBa)KEHHE 3aKOHA H
IIPaBONOPSAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATEIHLHOCTH MPU CO3JAHUM y4eOHBIX MPOEKTOB,
pelIcHUN y‘-IGGHBIX U IIO3HABAaTCJIbHBIX 3a1a4, BBITIOJITHCHUN 6I/IOJIOFI/I‘IGCKI/IX OKCIICPUMCHTOB,

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO IO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOI KU3HU U O0BSCHSATH €€

YMCHUC YUUTHIBATDH B CBOUX I[CﬁCTBPISIX HCOGXOIII/IMOCTI: KOHCTPYKTUBHOI'O
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMH YOSKICHUAMHU, KYJIbTYPHBIMU LIEHHOCTSAMHU M COLIMATBHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IIPOLECCE COBMECTHOIO BBIMIOJHEHUS YUEOHBIX,
MO3HABATCIIbHBIX W HCCICAOBATCIBCKUX 3a/ldad4, YBAXUTCIBHOIO OTHOMICHUA K MHCHHUIO
OTITOHEHTOB MPH 00CYKJAECHUHU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOT'O COACPIKAHUS;

TOTOBHOCTh K T'YMaHUTApPHOU U BOJIOHTEPCKOM ESTEIbHOCTH;



2) NaTPUOTHYECKOT0 BOCTIMTAHMS

c(hOpPMUPOBAHHOCTH POCCUICKON TPasKIaHCKOW UICHTUYHOCTH, MATPHOTU3MA, YBAKEHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH INepel PoauHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBO# S3bIK U KYJIBTYPY, MIPOILIOE M HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOLIEHHE K NPHUPOJHOMY HACIEAUI0 M MaMATHUKAM MPUPOJIbI,
JIoCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAHOBIIGHHE U pa3BHUTHE
O1OJ0TUY, TOHUMAaHMsI 3HAY€HUs1 OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOTO 00IIeCTBa;

uzeiHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY>)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEH POCCUMCKOTO HApOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIIMI0 M MPUHUMAThL OCO3HAHHBIC PEIICHUS, OPHEHTUPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U 1LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pPOJUTENSAM, CO3AAHMIO CEMbUM HA OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEH CEMEHHOMN *U3HU B COOTBETCTBUU C TPAAMUIIUSIMHU HAPOJIOB
Poccnu;

4) 3¢TeTHYECKOT0 BOCIIUTAHUSI:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOUAs 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

MOHMMAaHKE YMOLIMOHAIBHOTO BO3AEHCTBUS KUBOUM MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIP@XEHHIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH
KaueCcTBa TBOPUYECKOM JIMUHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMS  KYJbBTYPbl 310pPOBbSI U
IMOLMOHAJIBHOTO0 (JIArONOJyqHsi:

MOHUMaHWE W peayn3alus 30pOBOro u 0e30MacHOro 00pasa >Ku3HU (3I0pOBOE MUTAHUE,
COOJIOZICHHE TUTUEHUYECKHUX MPABWI U HOPM, COAIaHCUPOBAHHBIN PEXKUM 3aHATHI U OTABIXA,
perymsipHass ¢Gu3MUYECKas AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONIEHUS K COOCTBEHHOMY (DU3NUECKOMY U IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHHWE UEHHOCTH TPaBWJI HWHAMBUAYAJIBHOTO U KOJUIEKTUBHOTO 0€30IacHOro
MOBEJICHUS B CUTYaIUsX, YTPOKAIOIIUX 3I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAaHHE TOCIEACTBUA M HEMPUATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOJICHUS aTKOTOJIS,
HAapKOTUKOB, KypeHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZy, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPYA0JI00He;

TOTOBHOCTb K aKTUBHOM J€SATEIHHOCTH TEXHOJIOTMUYECKON M COLMAIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATH U CAMOCTOSTEIBHO  BBIIOJHATH  TaKylO
JeSITeNIbHOCTD;

UMHTEpEC K pa3nuyHbiM cepam mpodeccHoHATbHON AESITeNTbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BBIOOp OymyIIe nmpodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HCHHBIE TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpa30BaHHUIO HA MPOTSHKEHWU BCEH
KU3HU;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA:



9KOJIOTHYECKHU 11e1eco00pa3HOe OTHOIICHHE K MPHUPOJIe KaK NCTOUYHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CYILIECTBOBaHHS;

MOBBIIIICHUE YPOBHS SKOJOTUYECKOW KYIbTYphI: MPUOOPETEHHE OIbITa TUIAHUPOBAHUS
MIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCJIEACTBUMN JUIsl OKPYKAIOLIEH CpeIbl;

OCO3HaHHUE TTI00aTBLHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U IyTel UX pelIeHus;

CIIOCOOHOCTh UCTOJB30BaTh MPUOOpETaeMble TP W3YYCHUH OWOJIOTUU 3HAHUS U YMEHUS
IpHU PEIICHUU TPOOTEM, CBS3aHHBIX C PANMOHAIBHBIM MPUPOJIONOIB30BAHHEM (COONIOICHUE
IpaBUJ MOBEACHUS B MPUPOJE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B 3KOCHUCTEMAX,
OXpaHy BUJIOB, SKOCHCTEM, OHoChephl);

AKTUBHOE HENPUITUE JIECUCTBUM, MPUHOCIIIMX BpEI OKPYKAKOLIEH NPUPOIHOU Cpene,
YMEHHE MPOTHO3UPOBATH HEOIArOMPHUSATHBIC SKOJIOTHYECKHUE IMOCIEICTBUS MPEAPUHIMACMBIX
JIEUCTBUI U MPEIOTBPAIATH UX;

HaJU4YME Pa3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KYJIbTYpbI, OIbITa
JEATETbHOCTH  JKOJOTUYECKOW HANpaBICHHOCTH, YMEHHS PYKOBOJACTBOBATbCS HMMHU B
MM03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIBHOM IPAKTUKE, TOTOBHOCTU K YYAaCTHIO B
MPaKTUYECKOU JEATEIbHOCTH 3KOJIOTMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSI HayKd ¢ OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JUAJIOTEe KYIbTYD,
CIOCOOCTBYIOILIEr0 OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDPE;

COBEPILICHCTBOBAHUE SA3BIKOBOM M YNTATEIBCKON KYJIBTYpPbI KaK CPEICTBA B3AMMOICHCTBUS
MEXAY JIOJbMH U IO3HAHUS MUPA;

NOHMMaHue cnenuduku OMOJOTMM KaK HayKH, OCO3HaHHsS €€ ponu B (OPMHUPOBAHUU
PAlMOHATILHOTO HAYYHOTO MBIIUICHHS, CO3/1aHUHU 1IEIOCTHOTO MPEACTaBICHUS 00 OKpYXKarolleM
MUpE Kak O €IWHCTBE TMpPHUPOAbI, 4YelOoBeKa M OOIIecTBa, B MO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH M pEelIeHUH MpoOieM COXpaHEHHUsI TPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTH OHMOJIOTHH JJIsI COBPEMEHHOW ITMBUIIM3AIMH: 00ECIICYCHUS
HOBOT'O YpPOBHSI Pa3BUTHS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemath pecypcHble MpobaeMbl pa3BUTHS YeJIOBEUECTBa, MOUCKA MyTel BbIX0Ja U3 TNI00aIbHBIX
IKOJIOTHUYECKUX TIPOOJIeM U 00eCTieueHus mepexoa K YCTOWIUBOMY Pa3BUTHUIO, PallMOHATIEHOMY
UCTIOJIb30BAaHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYE€HUM OHOJOTHYECKUX 3HAHUU B IIEJIX MOBBIIICHUS OOIIei
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpaMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIIMOHAIHHOU
IPaMOTHOCTH 00yYarouuxcs, opMUpyeMOr TIpU U3y4SeHUN OHOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB IIO3HAHMs, HMCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BAaTh TMOJydyaeMble 3HAHUS JJIs aHalu3a M OOBSCHEHUs SBJICHUN
OKpPYKAIOIIeT0 MHUpPAa M MPOUCXOIAUIMX B HEM H3MEHEHMH, YMEHHE JenaTh O0OCHOBaHHbBIE
3aKJTIOYCHUST HA OCHOBE HAyYHBIX (DAaKTOB W HMEIOMIMXCS JJAHHBIX C MENhI0 MONy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJb30BaTh OHOJOTHYECKHE 3HAHUS Il peIICHUS
po0JieM B peabHBIX )KM3HEHHBIX CUTYAIHsIX;

OCO3HAHUE IIEHHOCTH HAY4YHOU JEATEeTbHOCTH, TOTOBHOCTb OCYIIECTBISATH MPOECKTHYIO U
UCCJIEI0BATENbCKYIO IS TEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOPa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJyYEHHIO HOBBIX 3HAaHUN 1O OHOJOTMM B COOTBETCTBUU C >KU3HEHHBIMU
NOTPeOHOCTAMH.



METAIPEAMETHBIE PE3YJIbTATbBI
MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS y4eOHOro mpenmeTa «bHONOTHS» BKIIOYAOT:

3HAYMMbIC 1T (OPMHPOBAaHUS MHPOBO33PCHHS  OOYYArOIIUXCS  MEKIUCIUTUTHHAPHBIC
(MeXIMpeIMeTHbIE) 00IIeHAYYHBIC TTOHSATHS, OTPAXKAOIINE IEJTOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHUS,
SIBJICHUE, TPOIECC, CUCTeMa, HAay4HbIH (DaKT, MPUHIUN, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIeIOBaHNe, HAOIIOJCHUE, U3MEPEHUE, SKCICPUMEHT W JPYTHe); YHUBEPCAIbHBIC
ydeOHbIe JeHCTBUA (TO3HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYISITUBHBIE), 00ECIICUYNBAOIINE
dbopmupoBanre (PyHKIIMOHAIBHONH TPAMOTHOCTH M COLIMAIbHOW KOMIIETEHIIUU OOYdJaromuxcCs;
CIIOCOOHOCTh oOyJarmuxcs UCIIOJTb30BATh OCBOCHHBIC MEXTUCIUTITNHAPHEIE,
MHUPOBO33PECHYCCKHE 3HAHWS W YHUBEPCAIbHBIC YydYeOHBIC ACHCTBUS B IO3HABATECIBHOW H
COLMAJIBHOM MPAaKTHUKE.

B pesynprare wu3ydeHuss OHMOJOTMHM Ha YpPOBHE CpPEOHEro oOmero oOpa3oBaHUS Y
oOyugaromierocss OyayT copmMupoBaHbl TO3HABATENbHBIE YHHUBEPCAIbHBIE Y4eOHBIC JCUCTBUSA,
KOMMYHHKATHBHBIC YHUBEpPCAIbHBIC YUeOHbBIC IIEHCTBHS, pPETYJISTHBHBIC YHHBEpPCAIbHBIC
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEIILHOCTb.

MertanpeaMeTHbIe PEe3yNbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro o0Imero oO0pa3oBaHUS
JOJIKHBI OTPAXKATh:

OsgiiaieHne YHHBEPCATbHBIMH Y4eOHBIMU MO3HABATEILHBIMH 1€l CTBUSIMU:

1) 6a30Bble JJorMYecKHUe AeHCTBUS:

CaMOCTOSITENILHO (POPMYIMPOBATh M AKTYyaJM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

UCTIONIB30BaTh TPH OCBOCHWU 3HAHWUH TPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAIN3a,
CHUHTE3a, CpaBHEHMS, KiaccupuKaiuu, O0OOOIICHMS), PpaCKpbIBaTh CMBICT OHOJOTHUYECKHX
MOHSTHI (BBIIEATh HX XapaKTEPHbBIE MPU3HAKHU, YCTAHABIMBAT CBS3H C JPYTHMHU MOHATHIMH);

OTpEACNATh LEIN NeATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH WX JOCTHKCHHS,
COOTHOCHTD PE3YJIbTATHI JACATEIbHOCTH C IIOCTABJICHHBIMH LEJISIMU;

UCTIOJIB30BaTh OWOJIOTHUECKUE TOHATHS i OOBSCHEHHS (DAaKTOB W SIBICHUH JKHUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, JACIyKTUBHBIC, [0 AaHAJIOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBICHHSAX, (HOPMYIHpPOBATH
BBIBOIBI M 3aKJIIOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIsl MPEACTABICHUS CYIIECTBCHHBIX CBS3EH U
OTHONICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUU Pa3HOTO Poa,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaTbIBaTh IUIAH PEHICHUS MPOOJIEMBI C YIETOM aHATN3a UMEIOIIUXCSI MaTepHaIbHBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B JESTEIBHOCTh, OLICHWBATh COOTBETCTBHE PE3YIbTATOB MEJSAM,
OILICHUBATh PUCKH MOCIIEICTBUI IEATSIHHOCTH,

KOODIMHUPOBATh W BBINOJHATE PAa0OTy B YCIOBUSX pPEaTbHOTO, BHPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIILICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIAJICTh HaBBIKAMHU YUEOHO-HMCCIICIOBATEIBCKON U MPOCKTHOM JEATEIHHOCTH, HABBIKAMU
paspenieHus mpodieM, CITOCOOHOCTBI0O U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METO/OB
pEIIeHUs TPAKTUIECKUX 3a]1a4, TPUMEHEHUIO PA3IMYHBIX METOJIOB TIO3HAHHUS,



UCTIONIB30BaTh PA3JIUMYHbIC BUIBI ACSITEIBHOCTH IO TIOJTYYCHUIO HOBOTO 3HAHHS, €ro
UHTEPIIPETANH, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B y4EOHBIX CHTYAIMsIX, B TOM YHCIE TPHU
CO3JIaHUH YYEOHBIX U COIIMAJILHBIX IPOCKTOB;

(bopMHpOBATh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMU
TOHSATUSIMH U METOJAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7aud B OOpa30BaTEIbHOU JEATEIHHOCTH H
YKU3HECHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalM3WpOBAaTh 3ajady, BBIIBUTATh
THIOTEe3y €€ pelleHHs, HaXOAWTh apryMEHTHl JUIS J0Ka3aTelbCTBa CBOMX YTBEPXKICHUIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

AHAIM3MPOBATh TIONYyYEHHBIE B XOJI€ PpEHICHHUS 3a7add pPe3yabTaThl, KPUTHYECKU
OILICHUBATh UX IOCTOBEPHOCTbH, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSIX;

JIaBaTh OIIEHKY HOBBIM CHTYAIlUsIM, OIICHUBATh IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh IIEJICHANIPABICHHBIN IMOMCK IMEpPEHOCa CPEICTB U CIOCOOOB JEHCTBUS B
npo(hecCHOHATLHYIO CPEy;

yMETh TICPEHOCUTHh 3HAHHWA B [O3HABATEIBHYI0 M  IPAKTHYECKYIO  00JacTu
KHU3HEICATESIILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTAaTh HOBBIC WJCH, MPEAJaratb OPUTHHAIBHBIC MOIXOABl U PEUICHHs, CTaBHUTh
npoOJIEeMBI U 33]1a9H, TOITYCKAIOIINE aTbTCPHATUBHBIC PEIICHUS.

3) pabora ¢ ungopmanmueii:

OpUEHTUPOBATLCS B PA3IUYHBIX HCTOYHHKAX HHQOpMarmu (TeKcTe y4eOHOTO MmocoOwus,
HAYYHO-TIOMYJISIPHOM JTUTEepaType, OMOIIOTUYECKUX CIIOBAPSIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3zax maHHBIX, B MHTepHeTE), aHAMM3UPOBATh HWHGOPMAIMIO DPA3JIMYHBIX BHIOB U (GopM
NpeJICTaBIICHUS, KPUTUIECKU OIICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUYHBOCTH;

dbopMynupoBaTh 3amMpoCchl W TPHUMEHATHh pa3IHMYHbIE METOABl NpPH IMOHCKE W O0TOOpe
Ounonoruveckoil HHGOpMaIUU, HEOOXOAUMOM JIJIsl BBIIOJIHCHUS YU€OHBIX 3a/1a4;

nproOpeTaTh ONBIT HCIOJIB30BaHUS HH(POPMANMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIH,
COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHMUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTUMAIbHYIO (OpMYy TNPEACTABICHUS OHOIOTHMYECKON
uHpopManuu (CXxembl, rpaduKu, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U APYTOe);

UCTIONIB30BaTh HAYYHBIN S3BIK B KA4eCTBE CpEACTBa MPH pPadOTe ¢ OHOIOTHYECKON
UHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (PU3MUYECKHEe W MaTeMaTWYeCKHe 3HAKH M CHUMBOIIBI,
dbopmynel, abOpeBUATypy, HOMEHKIATYpPY, HKCIOIb30BaTh M MPEOOPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATIISAHOCTH;

BJIAJICTh HABBIKAMU pACIO3HABAHWUS ¥ 3almUTHl WHGpoOpManmu, WHOOPMAITMOHHON
0€30MacHOCTH JIUYHOCTH.

OBj1aeHNe YHHBEPCAJTbHBIMH KOMMYHHUKATHBHBIMH 1eHCTBUSIMU:

1) oOmenue:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCEX cepax )KM3HH, aKTUBHO y4acTBOBATh B THAJIOTE
WIN JIUCKYCCHU TI0 CYIIECTBY OOCYKIAaeMOH TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBATh
CY)KICHHSI OTHOCHUTEJILHO BBITIONHEHHUS TMpeajaraeMoil 3ajJadd, YYHTHIBATH HMHTEPECHl U
COTJIACOBAHHOCTH MO3UIIUI APYTUX YIACTHUKOB TUAJIOTA WM TUCKYCCHH);

pacro3HaBaTh HEBepOaJbHBIC CpEACTBA OOIICHUS, MOHUMATh 3HAYCHUE COIMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOHQJIMKTHBIX CHUTYallul, YMETh CMST4aTh KOH(QJIUKTHI 1
BECTH MEPETOBOPHI;



BJIQJIETh Pa3UYHBIMU croco0aMu OOIIEHHS U B3aUMOJEHCTBHS, MOHUMATh HaMEPEHUs
JPYTUX JIOACH, IPOSIBIATh YBAXHUTEIHHOE OTHOLICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKECHUS;

pa3BEPHYTO U JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHHUS C MCIOJIb30BAHUEM S3bIKOBBIX
CPEIICTB.

2) coBMeCTHaA JeSITeJIbHOCTh:

MOHUMATh W UCIOJh30BaTh MPEUMYIIECTBA KOMAaHAHONW U MHIWBUIYaTbHOU paOOTHI MpH
penieHnu OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh MMPUMEHEHHUSI TPYIIITOBBIX
dbopM B3aUMOJICHCTBUS MPH PEIICHUH YICOHOU 3a/1auu;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEH Ka)kJI0T0 4JIi€Ha KOJUIEKTHBA;

NPUHUMATh LEIHM COBMECTHOM JESITEeIbHOCTH, OPTraHW30BBIBaTH M KOOPAWHUPOBATH
JNEUCTBUA TO €€ JOCTHUKEHHIO: COCTAaBJATH IUIaH JEHUCTBUH, pACHPENCNSITh POJIU C YYETOM
MHEHUH yJaCTHUKOB, 00CYXIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIGHUBATh Ka4eCTBO CBOETO BKJAJA U KAXKJOT0 YYaCTHHUKA KOMaH/bI B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE MPOEKTHI, OLICHUBATh WIEH C IMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPAaTETMYECKOE IIOBEIEHUE B pPa3JIMYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKeHHE, ObITH MHUITUATUBHBIM.

OBi1ageHNe YHHBEPCAJIbHBIMH Pery/isiTUBHBIMU 1eiiCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAaHUS [UIA BBIABICHHA NpoOJIeM M HUX pELICHUS B
YKU3HEHHBIX U Y4eOHBIX CUTYallUsX;

BbIOMpaTh Ha OCHOBE OMOJOTHYECKHX 3HAHUI LIEJeBbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IMOCTYIKAaX 0 OTHOLIEHUIO K XMBOW INPUPOAE, CBOEMY 3J0POBBIO U 3/I0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO NIE€ATEIbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJayll B OOpa30BATEIBHOM JCSITCIBHOCTH U
JKU3HEHHBIX CUTYAIHIX;

CaMOCTOSITENIFHO COCTABJIATh IUIAH PEIICHHUs MPOoOJIeMbl ¢ YIETOM UMEIOIIUXCSI PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M TIPEATTOYTCHUH;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacipATh paMKi y4eOHOTO peMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEILICHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (HOPMHUPOBAHHIO M TIPOSIBIICHHUIO IIMPOKOM IPYIUIIMN B PA3HBIX 00JIACTAX
3HaHUH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTENbHBINA U KYIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUSIM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OIICHUBAThH
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

BJIAJICTh HABBIKAMU IO3HABATEIHHON pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JIeHCTBUN
U MBICJIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHUI, HCIIOIB30BaTh MPUEMBI pedIeKcHn
JUTSL OLICHKU CUTYaIluH, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHIKEHUIO,

MPUHUMATh MOTUBBI U apT'yMEHTHI IPYTUX MPU aHATU3E PE3YIbTATOB JACSITEIbHOCTH;



3) npuHsTHE Ce0S U APYTUX:

MMPpUHHUMATDh CCGSI, IIOHHMMas CBOM HEAOCTATKU U JOCTOMHCTBA,

NPUHUMATh MOTUBEI M apPIYMEHTHI IPYIUX IIPU aHAIA3€E PE3YILTATOB AEATEILHOCTH,
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKY;

pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MTO3UIUH APYrOro YeIoBeKa.
MNPEJMETHBIE PE3YJIBTATHBI

[IpenmeTHbIe pe3yabTaThl OCBOEHHUS cojepkaHHus ydeOHoro mpeamera «buonorus» Ha
yriyOoJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecrieueHne MpopuIbHOTO 00yUeHUs 00yJarOIINXCst
Oouonornu. OHM BKIJIIOYAIOT: creuupuUeckue i OHOJOTMM HAy4yHbIE 3HAHUS, YMEHUS W
CrocoObl JEHCTBUI TI0O OCBOCHHUIO, HWHTEPHPETAIMU W MPeoOpa3OBaHUIO 3HAHUHM, BUIBI
JESTENIbHOCTH MO TOJyYEHUIO HOBBIX 3HAHUH M MX MPUMEHEHUIO B Pa3jINYHbIX Y4eOHBIX, a
TaKk)Ke B peaIbHbIX KU3HEHHBIX CUTyauusx. [IpeaMeTHble pe3yabTaThl IPEACTaBICHbI 110 rojlaM
U3YYCHUS.

[IpenMeTrHbie pe3ynabTaThl OCBOCHHS yueOHOro mpeamera «buonorus» B 10 Knacce
JOJIKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTH 3HAHUM O MECTE M POJIU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B IMO3HAHWW 3aKOHOB TPUPOILI U
pelieHny mpodieM parioHATBHOTO MTPUPOIONOIB30BaHuUs, O BKIIAIE POCCHICKUX U 3apyOeKHBIX
yU€HBIX B pa3BUTHE OUOJIOTHY;

BJIQJICHUE CHCTEMOHN OWOJIOTMYECKHX 3HAHWM, KOTOopas BKJIOYAET: OCHOBOIIOJIAraroliue
OMONOTUYECKHEe TEPMHUHBI U TOHATUS (KU3HB, KJIETKA, OPraHu3M, MeETa0oJu3M, TOMEOCTa3,
CaMOPETYJISIIHSI, CAMOBOCIIPOM3BEICHUE, HACTIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE),
ouosornueckue Teopun (kimerounas Teopus 1. IlIBamma, M. Ilneiinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacieacTBeHHocTn T. Moprana), yuenus (H. V. BaBunoBa — o nentpax
MHOT000pa3usl M MPOUCXOXKICHHS KYIbTYPHBIX PACTEHHI ), 3aKOHBI (€IUHOOOpa3us MOTOMKOB
MIEPBOTO MOKOJICHHUS, PACIICTUICHUS, YUCTOTHI TaMeT, He3aBUCUMOT0 Hacienoanus ['. Menzens,
TOMOJIOTUYECKHX PSAIOB B HACJIEICTBEHHOW u3MeHunBOocTH H. W. BaBuiopa), mpuHIUTIBI
(KOMIUIEMEHTapHOCTH);

BJIQJICHUE OCHOBHBIMHU METOJaMHU HAYYHOTO MO3HAHUS, UCIOJIB3YEMBIX B OHOIOTHYECKUX
HCCJICIOBAHMSIX KUBBIX OOBEKTOB (OMHCAHUE, U3MEPEHHE, HAOIIOJCHUE, SKCIIEPHUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHbIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U SYKapHuoT,
OJITHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucje OakTepuii, TpuOOB, paCTCHMUIA,
JKUBOTHBIX U YEJIOBEKa, CTPOSHUSI OPTaHOB M CUCTEM OPTraHOB PACTCHHIA, )KHBOTHBIX, YEIOBEKa,
MPOIECCOB KU3HEACATEILHOCTH, MPOTEKAIINX B OpraHU3Max pacTeHWH, >XUBOTHBIX U
YeJI0BEKa, OMOJIOTHYECKUX MPOIIECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPAIICHHS SHEPTHH,
OpoxeHus, aBTOTPOGHOTO U TETepOTPO(HOrO THUIOB MUTaHUsA, (POTOCHHTE3a W XEMOCHHTE3a,
MHUTO3a, Me03a, TaMeTOreHe3a, YMOpHUOTeHe3a, TOCTIMOPHOHATLHOTO Pa3BUTHSI, PA3MHOKCHHUS,
WHANBUAYAIILHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aMMOJICHCTBHS T'€HOB, TE€TEPO3HCA,
HCKYCCTBEHHOTO 0TOODA;

YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPTaHOMJAAMU KIETKH U HUX (YHKIHUSIMHU,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEeW u X (PYHKIUSAMHU, MEKIY OPraHaMU U CHCTEMaMHU OPTaHOB Y
pacTeHMid, >KMBOTHBIX W 4YEIOBEKAa M WX (YHKIUSAMH, MEXAYy CHUCTEMaMH OpPraHOB M UX
GyHKIUSAME, MEXKAY 3TanmaMd OOMEHa BELIECTB, dTamaMU KJIETOYHOTO IMKJIAa U YKU3HEHHBIX
IUKJIOB OPraHM3MOB, JTallaMd SMOPUOHAIBHOTO pa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM,
¢deHoTunom u hakropamu cpesibl OOUTaHUS;



YMEHHE BBISIBISTH OTIUYMUTEIbHBIE MPU3HAKH KUBBIX CHCTEM, B TOM YHUCJE pacTEHUl,
JKUBOTHBIX U YEIIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOUINE aPTYMEHTHI, OMOJIOTUYECKYIO TEPMUHOJIOTHIO H
CUMBOJIMKY JJISl JOKA3aTeJIbCTBA POJICTBA OPTaHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;

YMEHHE peliaTh OHOJIOTWYECKHE 3aJaud, BBISABISATh MNPUYMHHO-CIECICTBEHHBIC CBS3H
MEXIy HCCIEyeMbIMU OHOJOTHYECKIMH TIPOIECCAMH W SIBJICHUSMH, [I€1aTh BBIBOABI U
MPOTHO3bI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBIOJHATh JIAOOpPATOpHbIE U MpPaKTHUYECKHE padOThl, COOMI0IATh MpaBHia MPH
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIIBUTAaTh THUIIOTE3bI, TPOBEPSITh HUX OKCIEPUMEHTAIBHBIMUA CpPEICTBAMH,
dbopMynUpys 1eNbh UCCIeI0BAHUS, aHATM3UPOBATH MMOJYYCHHBIC PE3YNIBTATHI U JIeJIaTh BHIBOIBI,

yMEHHE Yy4acTBOBaTh B Y4EOHO-HMCCIIEOBATEIHCKONH paboTe MO OMOJIOTHH, AKOJOTHU U
MeAMIIMHE, MPOBOIMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MYOJWYHO MPEICTABIATH
MOJTyYEHHBIC PE3YJIbTAThI HA YYCHUYECKIX KOH(EPECHIIUSIX;

YMEHHE OIICHWBATh JTUYECKHUE aCIMeKThl COBPEMEHHBIX WCCIEAOBaHUNA B 00IacTH
OMOJOTUM M MEIUIMHBI (KJIOHUPOBAHUE, HMCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAlpaBICHHOE
M3MEHEHHE T€HOMa U CO3/JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISITh OCO3HAHHBIN BBIOOp Oyaymie mpodecCHOHaTbHOM NesSTeIbHOCTH B
obnactu OMOJIOTHH, MEUITMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOTO XO03SHUCTBA, MTUIIEBON
MPOMBIIUIEHHOCTH, YIIyOJsTh IMO3HABATEIbHBIM HHTEPEC, HANpaBICHHbIH Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH mMpodeccHd W TPOJOJDKEHHE OHOJIOTHYECKOTro O0pa3oBaHUs B
OpTraHu3aIMsaX CpeTHero Mpo(hecCHoHaTBLHOTO U BBICIIETO 00pa30BaHUsI.

[IpenMeTrHbie pe3ynbTaThl OCBOCHHS yueOHOro mpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJIU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAHUN COBPEMEHHOUW €CTEeCTBEHHO-HAYYHOW KApTUHBI MHpa, B TO3HAHWU 3aKOHOB
MPUPOJBI U PEUICHUH SKOJIOTHYECKUX MPOOJIEM YETOBEYeCTBA, a TAKXKE B PEIICHUU BOIPOCOB
pPalMOHATILHOTO TPHUPOAOINOIB30BaHNsA, U B (OPMUPOBAHUU IIEHHOCTHOTO OTHOUICHHS K
npupojie, OOIIECTBY, YEJIIOBEKY, O BKJIAJ€ POCCUUCKUX M 3apyOEKHBIX Y4EHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHHY;

YMEHHE BIQJIETh CHCTEMON OMOJIOTMYECKUX 3HAHUU, KOTOPAsl BKIIOUAET OMPEICICHUS U
MOHMMAaHHE CYIIHOCTH OCHOBOIMOJATalomuX OWOJOrMYeCKUX TEPMHUHOB W TOHATHH (BUZ,
sKocucTtema, Owocdepa), Ouonormyeckue Teopun (dBomonmoHHas Tteopuss Y. JlapBuHa,
CUHTETHUecKass Teopus sBomonuu), yueHus (A. H. CeBepuoBa — 0 myTsSX U HalpaBICHMSX
sBomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (TeHETUYECKOTo paBHOBecus Jx. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoactBa K. M. baspa), mpaBuna (Muammyma HO. JlubOuxa,
9KOJIOTUYECKOU MUPaMHUIBI SHEPTHH ), TUTIOTE3bI (runoTe3a «mupa PHK» V. 'nnbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJIAMH HAyYHOTO IMO3HAHUS, HCIOIb3YEeMbIMU B
OMONIOTUYECKUX WCCIEAOBAHUAX JKUBBIX OOBEKTOB M JKOCHCTEM (ONMUCAaHHE, HW3MEpCHHE,
HaOJII0/IEHUE, SKCIIEPUMEHT), CIIOCO0aMH BBISIBICHHUS U OLIEHKH aHTPONOTEHHBIX M3MEHEHUU B
PUPOJIE;

YMEHHE BBIJCISATh CYIIECTBEHHBbIC NpPHU3HAKU: BUIOB, OMOTEOLIEHO30B, JKOCHUCTEM H
ouochepsl, CTaOMIM3UPYIOMIETO, ABMXKYIIETO M Pa3pHIBAIONIETO €CTECTBEHHOTO O0TOOpa,
AJUTONIATPUUECKOT0 M CUMIATPUUYECKOTO BU000Pa30BaHNUS, BIUSAHUS JABIKYIIUX CHJ ABOJIIOLUU
Ha reHO(OH]| MOMYJSIUHU, MPUCTIOCOOIEHHOCTH OPTaHW3MOB K Cpele OOMTaHMsI, YepeaOBaHUs
HaTPaBJICHUH IBOJIOIUHU, KPYTOBOPOTA BEIIECTB U TIOTOKA YHEPTHH B SKOCUCTEMAX



YMEHHME YCTAaHABIMBATh B3aMMOCBSI3M MEXKAY MPOIECCaMU 3BOJIONUH, IBUKYIIUMHU
CWJIaMH aHTPOIOTeHEe3a, KOMIOHEHTAMHU PAa3IMYHBIX 3KOCHUCTEM U MPUCHOCOOICHUSIMU K HUM
OpPTaHH3MOB;

YMEHHE BBISBIISTH OTIUYUTEIbHbIE PU3HAKH )KUBBIX CUCTEM, MPUCIIOCOOIEHHOCTh BUIOB
K cpene oOuTaHusi, aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3EH
OpPTraHU3MOB B COOOIIECTBAX, AaHTPOIIOT€HHBIX M3MEHEHHUH B 9KOCHCTEMAaxX CBOE MECTHOCTH;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOLINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO H
CUMBOJIUKY [UIsl JOKa3aTelIbCTBa pOJICTBA OPTaHM3MOB pa3HBIX CUCTEMATUYECKUX TPYIIIL,
B3aMMOCBSI3M OpPraHU3MOB M Cpelbl OOUTaHUs, €AMHCTBA YEIOBEYECKUX pac, HEOOXOIUMOCTHU
COXpaHEHHUST MHOT000pa3usi BUIOB M DKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOABI U
YeJI0BEUYECTBA;

YMEHHME peliaTh OHOJIOTWYECKHE 3aJaud, BBIABISATh MNPUYMHHO-CIECICTBEHHBIE CBS3H
MEXIy HCCIEIyeMbIMU OHOJOTHYECKUMH TNPOIECCAMU M SIBICHUSMHM, J€1aTh BBIBOABI U
MPOTHO3bI HA OCHOBAHHH IOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJHATH JIA0OpPAaTOPHBIE M MpPaKTUYECKHUe paboThl, COOMIONATh MpaBUiIa MPU
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHHME BBIIBUTaTh THUIIOTE3bl, MPOBEPSITh HUX HSKCIEPUMEHTAJIbHBIMU CpPEICTBAMH,
dbopMynUpys 1eNbh UCCTeI0BAHUS, aHATM3UPOBATh MTOJYYCHHBIC PE3YNIBTATHI U JIeJIaTh BHIBOIBI,

YMEHHE y4acTBOBAaTh B Y4eOHO-HCCIIEIOBATEIbCKOM PaboTe MO OMOJIOTHH, SKOJIOTHH U
MeAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, U MYOJUYHO MPEICTABIATH
MOJTy4YEHHBIE PE3YJIbTAaThl HA YYEHUUYECKUX KOH(EPEHIINSIX;

YMEHHE OIICHHBATh THUIIOTE3bl W TEOPHH O TMPOWCXOXKICHUM >KU3HH, YelOBeKa U
YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHSIX MU CIIOCO0AX MPEJOTBPAIICHUS TI00ATbHBIX
W3MEHEHUH B buocdepe;

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BEIOOP OyayIIei npodhecCnoHaIbHOM NeITeTbHOCTH B
obmactTh  OWOJIOTHMH, OKOJIOTHUH, TPUPOJOINOIH30BAHMS, METUIMHBI, OHOTEXHOJIOTHH,
MICUXOJIOTHH, BETEPHUHAPUU, CEITHCKOTO XO3SWCTBA, MHINEBON MPOMBIIUICHHOCTH, YIIIyOIsTh
MO3HABATEJIbHBI HMHTEPEC, HAMpaBICHHBIH HAa OCO3HAHHBI BBHIOOP COOTBETCTBYIOMIEH
npodeccuu M MPOAOKEHHUE OHOJOTUYECKOTO0 O0O0pa30BaHUS B OpPraHU3AIMAX CPETHETO
npo¢eCCHOHATBLHOTO U BBICIIETO 00pa30BaHusI.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
KoJsmyecTBO 4acoB DJIeKTPOHHbIE
Ne i/ E;:ﬁ;)::f;:::me PaselIon M Tem Beero KonTpoabsnbie IlpakTudeckue gg;?:f OOBBabTI:LLHm e
padoThI padoThI pecypes
1 buonorus kak Hayka 1 0 0 Bubnunoteka LLOK
2 JKvBBIE CHCTEMBI M UX M3yYCHHE 2 0 0 Bubnunoteka LLOK
3 Buonorus kneTku 2 0 0.5 Bubnunoteka LLOK
4 XuMuuecKas OpraHu3anus KIeTKH 10 0.5 1 Bubnunorteka LLOK
5 CrtpoeHure 1 GyHKITUH KICTKH 8 0.5 2 Bubnunoteka LLOK
6 81661:?: BCIIIECTB U MPEBPAIICHUE SHEPTHH B 9 05 1 BuGmoTeka LIOK
7 I‘I"aCJIGI[CTBeHHaH UH(pOPMALIUS U pealTu3aIus 9 05 05 BuGnmMoTeka LIOK
e€ B KIIETKe
JKU3HEHHBINA UK KIETKU 6 0.5 1 Bubnunoteka LUOK
Crpoenue u GyHKIUU OPraHU3MOB 17 0.5 1.5 Bubnnoteka LIOK
10 Pa3smHoOXkeHue U pa3BUTHE OPTaHU3MOB 8 0.5 1.5 Bubnunoteka LLOK
1| Do o merenamernan | g :
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 0.5 1 Bubnunoteka LUOK
13 3aKOHOMEPHOCTH U3MEHYMBOCTU 6 0.5 1 Bubnnoteka LLOK
14 I'eneTnka yengoBeka 3 0 0.5 Bubnunoteka LLOK
15 Cernexiys OpraHu3MoOB 4 0 1 Bubnnotexa LLOK
16 BuoTexHOJIOrNS ¥ CHHTETAYECKAST OMOJIOrUs 4 Bubnunoteka LLOK
17 PesepBHOE Bpems 1 0.5 0 Bubnunoteka LLOK
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 13




11 KITIACC

HanmMeHoBaHMe pa3je/ioB U TeM

KoanuyecTBo 4acoB

JIeKTPOHHBIe (HH(POBHIE)

Ne n/m NMPOrpaMMblI Bcero ;(;);:Tl:iﬂbﬂue ;I;)g:)li”l:;l'leCRI/Ie o0pa3oBaTeJibHbIE PeCypChl
1 3:£§$H;I;I;I{f{z£ 21113]361/I TcP;aneHI/H?I B 4 0 0 bubmorexa LIOK
B e https://m.edsoo.ru/7f41¢c292
OMOJIOTHH
) MuKpO3BOTIONUS U €€ 14 1 D) bu6mmoreka [IOK
pe3yIbTaThI https://m.edsoo.ru/7f41¢292
N bubmuorexa [JOK
3 MaxpooBomTioLHs H ¢€ pesyubTaTsl 6 05 0 https://m.edsoo.ru/7f41¢c292
4 [IpoucxoxaeHue u pa3BuTUe 15 05 15 bubmmoreka [JOK
YKM3HHU Ha 3emiie ] ] https://m.edsoo.ru/7f41¢292
5 [IpoucxoxaeHue yenoBeka — 10 05 | Bbubnmuoreka [IOK
AHTPOIIOTCHE3 ] https://m.edsoo.ru/7f41¢c292
DKoJIorHsi — HayKa o
6 B3aUMOOTHOLIEHUSX OPraHU3MOB 3 0 05 bubmmoreka [JOK
Y HAJOPTaHU3MEHHBIX CUCTEM C ’ https://m.edsoo.ru/7{41¢292
OKpY>Karollen cpeion
bu6mmoreka [IOK
1.
/ Opranusmel 1 cpea OOHTasHs ? 0 . https://m.edsoo.ru/7f41c292
. bu6mmoreka [IOK
9 0.5 0.5
8 OKONOrHs BUIIOB 1 IOMyIALMiE https://m.edsoo.ru/7f41¢292
9 DKOJIOTHS COOOIIECTB. 12 05 05 bubmuorexa [JOK
DKOJOIMYECKHE CHCTEMBI ] ] https://m.edsoo.ru/7f41¢292
10 buocdepa — rimobanbHas 6 05 0 bubmumoreka [IOK
IKOCHCTEMA ] https://m.edsoo.ru/7f41¢c292
Bbubnmuoreka [IOK
6 0 0
1 Henosex 1 OKpyxaioas cpena https://m.edsoo.ru/7f41¢c292
12 Pe3epBHOE BpeMs 8 0 0 bubmorexa [TOK

https://m.edsoo.ru/7f41¢292




OBIIEE KOJMYECTBO YACOB I10
[NPOT'PAMME

102

7.5




ITHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposabHbie
padoTsI

IIpakTHyeckue
padoThI

Jara
U3y4eHHs

DJIeKTpOHHbIe N (pOBbIE
oOpa3oBaTe/ibHbIE

pecypcbl

bromorus kak KOMIIEKCHAs
HayKa U KaK 49acTh
COBPEMEHHOTO O0IIECTBa

Bubnnoteka LIOK

YpoBHEBast OpraHU3aLUs KUBBIX
cUCTEM

Bubnunoteka LUOK

JKuBBIEe cCTEMBI M MX CBOMCTBA

Bubnunoteka LUOK

HcTopust OTKPBITUS U N3yUYEHUS
kneTku. Knerounas reopus

Bubnnoteka LIOK

MeTo b1 MOJIEKYISIPHOM U
KJIETOYHOU OMOJIOTHH.
[IpakTuueckas padota
«M3y4eHne MeTo10B KJIIETOYHOU
Oouosioruu (xpomarorpadus,
anekTpodopes,
nudepeHraIbHOe
neHTpudyrupoanue, ITLP)»

0.5

Bubnunoteka LUOK

XUMHYECKHUH COCTAaB KIIETKU

Bubnunoteka LUOK

MuHepanbpHbIE BELIECTBA
KJIETKH, UX OMOJIOrn4ecKas poJib

Bubnunoteka LUOK

Opranuueckue BeniecTna
KJIETKH — OCJIKH.
JlaboparopHas paboTa
«O0HapyxeHue OEIKOB C
MOMOIIHIO KAYECTBEHHBIX
peaKLnii»

0.5

Bubnunoteka LUOK

CgoiicTBa, K1accupuKanys u

Bubnnoteka LIOK




byHKIIMHA OETIKOB

10

OpraHuueckue BelecTBa
KIJIICTKU — YI‘JIGBO,I[BI

Bubnnoteka LIOK

11

OpraHuueckue BelecTa
KIICTKU — JIMIINUIbI

Bubnnoteka LIOK

12

Hyxneunoseie kucnotsl. JJHK u
PHK. Jlaboparopnas pabota
«MccnenoBanne HyKJIEHHOBBIX
KHUCIIOT, BBIJICJICHHBIX U3 KIIETOK
Pa3IUYHBIX OPTaHU3MOBY

0.5

Bubnnoteka LIOK

13

Crpoenue u pyakuuu ATO.

Hpyrue nykieo3uarpudocdaTst
(HT®). [Ipoepounas pabdora.

0.5

Bubnnoteka LIOK

14

CexBennpoBanue [JHK.
MeToansl TEHOMUKH,
TPAHCKPUTITOMHUKH, POTCOMUKH

Bubnnoteka LIOK

15

MeToibl CTPYKTYpHOM
Omonoruun

Bubnnoteka LIOK

16

Tunsl KJIETOK.
[TpokapuoTryeckas KjaeTka

Bubnunoteka LUOK

17

Crpoenue sykapuoTHYECKOn
kieTku. [IpakTudeckas padora
«3y4yeHne CBOUCTB KIETOYHON
MEMOpaHbI»

0.5

Bubnnoteka LIOK

18

IToBepxHOCTHBIN amnmapar
KJIICTKU

Bubnnoteka LIOK

19

OnxHOoMEeMOpaHHBIC OPTaHOUIBI
kietku. [IpakTuueckas padora
«3yueHne nBUKEHUS
[IUTOIJIA3MbI B PACTUTEIBHBIX
KJIETKaX)

0.5

Bubnunoteka LUOK

20

HOHyaBTOHOMHBIG OpraHOHU bl

0.5

Bubnnoteka LIOK




KJICTKW: MUTOXOHJIPHH,
iactuel. JlabopaTopHas
pabora «VccnenoBanue
IJ1a3MOJIM3a U JIeIIa3MOJIn3a B
PACTHTEILHBIX KICTKAX)

21

HememOpaHHbIE OpraHOU B
kietku. [IpoBepounas paboTa.

0.5

Bubnnoteka LIOK

22

Crpoenue u GyHKIUH spa

23

CpaBHutenbHas
XapaKTePUCTHKA KIETOK
sykapuoT. JlabopaTopHas
pabota «3y4yeHne cTpoeHus
KJIETOK Pa3IUIHBIX
OpPTaHU3MOBY

0.5

Bubnnoteka LIOK

24

ACCUMUIISILIUS ¥ TUCCUMIIIALINS
— JIB€ CTOPOHBI METa0OoIN3MA.
Tumsl oOMeHa BeecTs.
JlaGopaTtopHnas pabota
«M3yyeHne KaTaauTHYECKON
aKTUBHOCTH ()epPMEHTOB (Ha
pUMepe aMIJIA3bl HIN
KaTasiasbl)»

Bubnnoteka LIOK

25

Benku-akTuBaTopsl u OenKu-
WHTUOUTOPHI

Bubnunoteka LUOK

26

ABTOTpO(HBIN THIT 0OMEHa
BEILIECTB

Bubnunoteka LUOK

27

dorocuntes

Bubnnoteka LIOK

28

XemocuHTe3. JJaboparopHas
pabota «CpaBHEHHE MTPOIIECCOB
(GhOTOCHHTE3a M XEMOCHHTE3a

0.5

Bubnnoteka LIOK

29

AHa’poOHbBIEe OpraHU3MBbL. Bus
Opoxenus. JlabopaTopHas

Bubnunoteka LUOK




pabota «CpaBHEHHE MTPOIECCOB
OpOXKEHUS U JbIXaHUS

30

AdpoOHBIE OPraHU3MBL. DTaITbI
SHEPreTHYEeCKOro ooOMeHa

Bubnunoteka LUOK

31

OHeprust MeMOpPaHHOTO
rpagueHTa npoToHoB. CUHTE3
AT®: pabora nporonHoit ATD-
cuHTa3bl. [IpoBepounas paboTa.

0.5

Bubnnoteka LIOK

32

DepMEHTAaTUBHBIN XapaKTep
pEAKIUI KJIETOYHOTO
metabonu3ma. JlaboparopHas
pabota «M3yuenue
(bepMEHTaTUBHOTO
pacIeryieHus IepoKcuaa
BOJIOPOJIAa B PACTUTENBHBIX U
YKUBOTHBIX KJIETKAX)

0.5

Bubnnoteka LIOK

33

Peakuuyu MaTpu4HOro CUHTE3a

Bubnunoteka LUOK

34

TpaHckpunuus — MaTpUYHbBINA
cunte3 PHK

Bubnnoteka LIOK

35

Tpaucnsauus u e€ sTamnbl

Bubnunoteka LUOK

36

KonnpoBanue aMMHOKHUCIIOT.
Poib pubocom B OGrocunTe3e
oenka. [IpoBepounas pabota

0.5

Bubnunoteka LUOK

37

Opranuzanys TeHoma y
MPOKAPHUOT U FYKAPHUOT

Bubnnoteka LIOK

38

MounekynsipHble MEXaHU3MBbI
HKCIIPECCUU F€HOB Y 3YKAPUOT

Bubnnoteka LIOK

39

Bupycer — BHeKJIeTOUHBIE
(OpMBI KU3HU U OOIHUTaTHBIC
napas3uthl. [IpakTrnyeckas
pabora «Co3nanue MoJIeu
BUpYyCa»

0.5

Bubnnoteka LIOK




Bupycusie 3a0oeBanus

40 N 0 0 Bubnnoteka LLOK
YCJIOBCKA, )KUBOTHBIX, pACTCHHUHA
HanoTrexnoioruu B 61/IOJIOFI/II/I )41
41 0 0 Bbubnanoteka LLOK
MEIUIINHE
42 JKU3HEHHBIN UK KJIETKU Bubnnoteka LIOK
43 Martpuunsiii cunate3 JJHK Bubnunoteka LLOK
Xpomocomsl. JlTaboparopHast
44 pabora «/3yueHue XxpoMocom 0 0.5 Bubnunoteka LLOK
Ha TOTOBBIX MHUKPOTPENapaTax»
45 Jlenenue KIeTKu — MHUTO3 0 0
Tunsl knetok. Kapuokunes u
nuTokuHe3. JlaboparopHas
46 pabota «Habmonenne MuTo3a B 0 0.5
KJIETKaX KOHYMKa KOpEeIlKa JyKa ’
(Ha TOTOBBIX
MHUKpOIIpenaparax )»
Perynsauust ’)KU3HEHHOTO ITUKJIA
47 Y 1 0.5 0 Bu6anotexa LIOK
kieTok. [IpoBepounas pabora
48 OpranusM Kaxk eJMHOE LIeJI0e 0 0 Bubnunoteka LLOK
Tkanu pacrenuii. JJaboparopnas
49 pabota «M3yueHue TkaHei 0 0.5 Bubnnoteka LLOK
pacTeHUIN»
TxaHu )KUBOTHBIX U YEJIOBEKA.
50 JlaGopaTtopHnas pabota 0 0.5 Bubnnoteka LLOK
«M3y4eHne TKaHeH KUBOTHBIX)
Opranbl. CUCTEMBI OPTaHOB.
JlaboparopHas paboTa
51 paTopHan p 0 0.5 Bubanoteka LIOK
«M3yueHne opraHoB IIBETKOBOTO
pacTeHUs
52 Onopa Tena OpraHu3MoB Bubnnoteka LLOK
53 JIBr>KeHre opraHu3MoB Bubnnoteka LLOK




54 [TuraHue OpraHu3MoB 0 0 Bubanoteka LLOK
[IuTanne MO3BOHOYHBIX
55 KUBOTHBIX. [TuiieBapuTenbHas 0 0 Bubnunorteka LLOK
CUCTEMa YeJIOBEKa
56 JIpIXaHHe OPraHu3MOB 0 0 Bubnunoteka LLIOK
57 JIpIxaHWE MTO3BOHOYHBIX 0 0 Bu6nmoTeka LIOK
JKUBOTHBIX H YCIIOBEKA
58 Tpancnopt Bemects y 0 0 Bubnunoteka LLOK
OpraHM3MOB
KposeHnocHnas cuctema
59 [TO3BOHOYHBIX KMBOTHBIX U 0 0 Bubnnoteka LLOK
YeIIOBEKa
60 Brinenenue y opranusMoB Bubnnoteka LLOK
61 3amura y opraHu3MoB Bubnnoteka LLOK
62 HNMmyHHas cucTema 4enoBeKa
PaznpaxuMocCTh U peryIsius y
63 opranu3moB. [IpoBepouHnas 0.5 0 Bubnunoteka LLOK
pabota
['ymopanbHas perysius u
64 SHIOKPUHHAS CHCTEMa 0 0 Bubnunoteka LLOK
JKUBOTHBIX H YCJIOBEKA
DOopMBbI pa3MHOKEHUS bubmorexa LIOK
65 o FIE)IHI/ISII\)/IOB 0 0 https://m.edsoo.ru/863e81b6
p https://m.edsoo.ru/863e831e
but6moreka [IOK
[MostoBOE pa3sMHOKEHHE 1 0 0 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. but6mmoreka [IOK
1 0 0
Metios https://m.edsoo.ru/863e7f4a
["ameTorenes. OGpa3zoBanue u 1 0 05 bubnuorexa [{OK
pa3BUTHE MOJOBBIX KJIETOK. ' https://m.eds00.ru/863¢81b6




JlaGopaTtopHnas pabota
«M3yyenue cTpoeHus MoI0BbIX
KJICTOK Ha TOTOBBIX
MUKpOTIpenaparax»

69

NuauBrunyansHOE pa3sBUTHE
OPraHU3MOB — OHTOI'€HE3

70

3akagKa OpraHOB U TKaHEH U3
3apOJIBIIIEBHIX JINCTKOB

bubnunorexa [IOK
https://m.edso00.ru/863e8436

71

Pocr u pa3BuTHe )XKUBOTHBIX.
JlaGopaTtopHnast pabota
«BpIsBIIEHUE IPU3HAKOB
CXOJICTBA 3apOJIbIIIEH
MO3BOHOYHBIX JKUBOTHBIX)»

0.5

bubnunorexa [IOK
https://m.edso00.ru/863e8436

72

PasmHOXkeHUE U pa3BuTHE
pacrenuii. JlabopaTopHas
pabota «CTpoeHHe OpraHOB
Pa3MHOXKEHHUS BBICIIUX
pacTeHuin»

0.5

73

Uctopus craHoBieHUs 1
Pa3BUTHA I'CHCTUKHU KaK HAYKH

but6mmoreka [IOK
https://m.edso0o0.ru/863e8612

74

OCHOBHBIC TIOHSITHSI © CUMBOJIBI
reHetuku. JlabopaTopHas
pabora «JIpozoduia kak 00BEKT
T'CHCTHUYCCKUX I/ICCHC,Z[OBEIHI/II\/'I»

0.5

bubnunorexa [IOK
https://m.edso00.ru/863e8612

75

3aKOHOMEPHOCTH HACIIEAOBAHUS
MPU3HAKOB. MOHOTHOpHIHOE
ckpemuBanue. [IpakTuueckas
pabora "M3yueHue pe3ynbTaToB
MOHOI‘I/I6pI/II[HOF0 CKpCIIMBaHUA
y npo3oduiier"

0.5

bubnunoreka [IOK
https://m.edso00.ru/863e8878

76

I{uTonmornueckre OCHOBBI
MOHOTHOPHIHOTO CKPEIIMBAHUS

bubnunorexa [IOK
https://m.edso00.ru/863e8878




AHanu3upyroliee CKpeluBaHue.

but6mmoreka [IOK

77 HemonHoe ToMHUHHpPOBAHHUE 0 0 https://m.edsoo.ru/863e8878
JuruOpunHoe cKkpeniuBaHue.
pp | Moo , " e 10K
7 pesy. ' https://m.edsoo.ru/863e89a4
JTUTUOPUTHOTO CKPEITUBAHUS Y
JPO30(hUITBDY
79 [MuToaormyeckrue OCHOBBI 0 0 but6mmoreka [IOK
JUTHOPHUTHOTO CKPEIUBAHUS https://m.edsoo.ru/863e89a4
R0 CreruieHHOE HaclIeI0oBaHue 0 0 but6mmoreka [IOK
IIPU3HAKOB https://m.edsoo.ru/863e8c60
]1 XpOMOCOMHasI TEOPUS 0 0 bubmuoteka [JOK
HACJIEICTBEHHOCTH https://m.edso00.ru/863e8c60
bubnunorexa [IOK
82 T'eneruica nona 0 0 https://m.edsoo.ru/863e8c60
]3 I'enoTun Kak 1eaoCcTHAS 0 0 bubnunorexa [IOK
crucrema https://m.edsoo.ru/863e8c60
['eneTnueckuii KOHTPOIb
g4 pa3BUTHUS PACTCHUH, )KUBOTHBIX 05 0 bu6muoteka [JOK
u yenoBeka. [IpoBepounast ) https://m.edsoo.ru/863e8c60
pabota
85 N3MeHUYHMBOCTH MTPU3HAKOB. 0 0 bubnuorexa [{OK
Buasl n13MEeHYUBOCTH https://m.edsoo.ru/863e8ecfe
36 MoaundukarmoHHas 0 0 but6mmoreka [IOK
M3MEHUYHBOCTh https://m.edsoo.ru/863e8efe
Bapuauuonsslii pan u
BapuallMOHHas KpUBasl.
gy | TaSeroprasptor , 0 BuSorera 10K
A . ’ https://m.edsoo.ru/863e8efe
3aKOHOMEPHOCTEN
MOAU(PUKAITMOHHON

M3MEHYHUBOCTH. [TocTpoeHue




BApUALIMOHHOTO psija U
BAPUALIMOHHOM KPUBON»

I'enoTunuyeckas
88 U3MEHYUBOCTh. KoMOMHAaTHBHAS 0 0 buGnnorexa LHOK
https://m.edsoo.ru/863e8efe
M3MEHUYHUBOCTh
MyTarnmoHHas U3MEHYHBOCTD.

89 [IpakTuueckas pabora 0 05 bu6muoteka [JOK
«Myranuu y 1po3oduiisl (Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHUKpOINpEIapaTax)»
3aKOHOMEPHOCTH

90 MYTalHOHHOT'O ITPOIIECCA. 05 0 bubnmoreka [JOK
OIUreHeTHKA B SITUTeHOMHUKA. https://m.edsoo.ru/863e8efe
[TpoBepouHas padora.

I'enetuka yenoBexa.

91 [IpakTuueckas padoTa 0 05 bubmuoTexa [{OK
«CocraBiicHue U aHAIU3 https://m.edsoo0.ru/863e8d78
POIOCIOBHOM»

9 MeToapl MEIUITMHCKOM 0 0
T€HETUKHU
3HaueHHE METUIITMHCKON

93 T€HETHKU B IPEAOTBPAIICHUHN U 0 0 but6mmoreka [IOK
JIEUEHHUH T€HETUUECKUX https://m.edso00.ru/863e8d78
3a00JIeBaHUH YeI0OBEKa
OCHOBHBIC TTOHATHS CEICKIINH,

94 ?I?IS;I::IT{(;II;HC?pI;gOKT;HLTypHHX 0 0.5 bubmorexa LIOK

N https://m.edsoo.ru/863¢9214
pacTeHHid ¥ IOPOJT JOMAITHIX
JKMBOTHBIX»
MeToap! ceneKIMoHHOM
95 pabotsl. JlaboparopHas pabota 0 05 Bu6nMoTeKa LIOK

«3y4eHne MeToI0B CENEKINU
pacTeHui»




96

JlocTrKeHus CeNIeKIuU
pacTeHU! U KUBOTHBIX.
[IpakTuueckas padota

«IIpuBHBKa pacTeHui»

Bubnunoteka LUOK

97

CoxpaHeHue, U3y4eHue u
HCTIOJIb30BaHNE TEHETHIECKUX

pecypcos

Bubnunoteka LUOK

98

brotexHonorus Kak Hayka u
OTpacib MPOU3BOICTBA.
[IpakTuueckas padoTa
«M3yueHnne 00beKTOB
OMOTEXHOJIOTHH

0.5

Bubnnoteka LIOK

99

OcHOBHbIE HaNpaBICHUS
CUHTETUYECKOI OMOJIOTUHN

Bubnunoteka LUOK

100

XpOMOCOMHAs M TeHHas
HWH)KEHEPUS

Bubnnoteka LIOK

101

MCHI/II_II/IHCKI/IG OHMOTEXHOJIOTUH

Bubnunoteka LUOK

102

PesepBHblii ypok. [loBTOpEHuE,
000011IeHNE, CUCTEMATH3AIIHS
3HAHUM

Bubnumoteka LUOK

OBIIEE KOJMYECTBO YACOB I10
[NPOT'PAMME

102

13.5




11 KITIACC

KoauuecTBO 4acoB

JIeKTpPOHHbIe N (ppoBbIE

Ne Tema ypoka KonT Aata oOpasoBare e
/i Beero poibHble IIpakTHyeckue W3ydeHus pa3oBaTe/IbHBI
padoThI padoThbI pecypcebl
1 DBoJoIOHHAs Teopust Y. | 0 0 bubnmoreka [JOK
JlapBuHa https://m.eds00.ru/863e9570
) JIBHoKyIIME CUIIBI 3BOJIFOLUH | 0 0 Bbu6nmuoreka [IOK
Bu10B 110 Y. JlapBuHY https://m.edso00.ru/863e9570
, | Eamomemonme, | [ , BuGaiorsa LOK
. https://m.edsoo0.1u/863e¢9570
HCKYCCTBEHHBIN 0TOOD
4 ®opMHUpOBaHUE CUHTETUYECKON 1 0 0
TEOPUH HBOJIIOLIUU
5 gggﬁzlczz'o ilp?;ss;aizzunﬂ u 1 0 0 Br6morexa LOK
' https://m.edsoo.ru/863e9cle
MaKpO3BOJIIOIHUS
6 [TonynAnys — 3yeMeHTapHas | 0 0 bubmmoreka [JOK
€IUHUIIA BOJIIOINHN https://m.edsoo.ru/863e9cle
3aKOH T€HEeTHYECKOTO
paBHoBecus Jx. Xapau, B.
7 BaiinGepra. JlabopaTtopHas 1 0 05 bubnmoreka [JOK
pabota «BrlsiBIICHHE https://m.edsoo.ru/863e9fde
W3MEHUYUBOCTH Y 0c0o0el 0JTHOTO
BUJIA»
3 DneMeHTapHbIe (PaKTOPHI 1 0 0 bubmuorexa [JOK
ABOJIIOIMH https://m.edso0.1u/863e¢9570
9 Dddekt ocHoBarens. dpdekr 1 0 0 bubnuorexa [JOK
OYTBUIOYHOTO T'OPJIBIIIKA https://m.edsoo.ru/863e9fde
10 HMOPIIII;E;I;PE;'I/FIZ?F];:;quCKaH 1 0 0 bubmorexa [IOK
’ i https://m.edsoo0.ru/863e9570
Ouooruueckast




EcrecTBennsIii 0oTOOp —

Bbubmuoreka [IOK

1 HAnpaBIoNHii GakTop 0 0 https://m.edso0.ru/863e¢9570
IBOJIIOIHH

12 [Tonosoit ot60p. [IpoBepounas 05 0 bubnnorexka HOK
pabora. https://m.eds00.ru/863e¢9570
[Tpucnoco0aeHHOCTH
OpPraHU3MOB KaK pe3yJabTaT
MHKPOIBOJIOLIH. Bbubanorexa [IOK

13 Jlaboparopuas pabota 0 05 https://m.edscl)lo.ru/ 863e9fde
«3yuenne apomopdo30B u
WJIA0AANTAMN Y PACTEHUN U
YKHBOTHBIX)

[Tpumeps! pUCTIOCOOICHUH Y
OpPTaHU3MOB:
MOp(oJIOTrHUECcKHe,
(hbU3HOJIOTHYECKHE,

14 OMOXHMMHUYCCKHE, 0 05 bubmuorexa [JOK
noBeneH4eckue. JlabopatopHas https://m.edsoo.ru/863e9fde
pabota «lIpucnocobneHus
OpPTraHU3MOB U UX
OTHOCUTEIIbHAS
11e7IECO00Pa3HOCTh)»

Bupn, ero kpurepuu u

15 cTpykTypa. JlJabopaTopHas 0 05 bubmmoreka [JOK
pabora «CpaBHEHHE BUIOB 10 https://m.edsoo.ru/863e9cle
MOP(}OTOTHUECKOMY KPUTEPHIO)

16 Crpykrypa Buga. [IpoBepounas 05 0 bubmnorexa [JOK
pabora. https://m.edsoo.ru/863e9cle

17 Bunoobpa3oBanue kak 0 0 bubmmoreka [JOK
pe3yIabTaT MUKPOIBOJIIOITH https://m.edsoo.ru/863e9cle

18 CBs13b MUKPO?BOJIIOIIMHU U 0 0 Bubnuotexa LIOK
ATHIEMHOJIOTHU

19 Makpo3BOJIIOLIHS. 0 0 Bubaunoreka [IOK




ITameoHTONIOrMYECKIIE METObI
HN3Yy4YCHHA O9BOJIOLMHU

https://m.edsoo.ru/863e9cle

buoreorpadudeckue MeTos

20 0 0 bubGmuoreka [IOK
W3YYEHHUSI SBOTIOIIUI
DOMOpPHOTOTHYECKHE U
21 CPABHUTEIILHO- 0 0 Bu6morexa LIOK
Mop(doornuecKre MeTO bl
W3YYEHHUSI SBOTIOIIUN
MonekynsapHO-Tr€HETUYECKHUE,
22 OMOXUMHHICCKUC 1 0 0 bubmuorexa [JOK
MaTeMaTHYECKHUE METOIbI
W3YYEHHUSI SBOTIOIIUN
73 OO6mre 3aKOHOMEPHOCTH 0 0 Bubmorexa [IOK
ABOJIIOIIMH
AnlanTuBHAs paguanus.
24 HepaBHoMepHOCTB TEMIIOB 05 0 BuGnuotexa LIOK
sBogonuu. [IpoBepounas
pabora.
SRR A — 0 0 buGmorexa LIOK
p A https://m.edsoo.ru/863eaSab
3emiie
2% JloHay4Hble MpeaCTaBICHUS O 0 0 bubnuotexa [JOK
3apOKICHUH KU3HU https://m.edsoo.ru/863eadab
27 OCHOBHBIE 3TAITbI 0 0 bu6mmoreka [IOK
HEOPTaHWYECKOM IBOTIOIUHU https://m.edsoo.ru/863ea8bc
bu6mmoreka [IOK
0 0
28 THNOTE3bI 3apOrKACHHA HKHHI https://m.edsoo.ru/863ea8bc
HcTopus 3emMau 1 METOABI €€
n3ydenus. JlabopaTopHas
29 pabota «/3yueHne u OnrCcaHue 0 0.5 bubmorexa LHOK

HCKOIMAEMbIX OCTAaTKOB JAPEBHUX
OpraHUu3MOB»

https://m.edsoo.ru/863ea8bc




HauvanrsHbie >Tans!

bu6mmoreka [IOK

30 OpPraHUYECKOM IBOJIFOIIUU 0 0 https://m.edsoo.ru/863ea8bc
Bbu6nmunoreka [IOK

31 DBOJIOLHUS DYKapUOT 0 0 https://m.edsoo.ru/863ea8bc
OCHOBHBIE 3TaIlbl BOTIOIIU
PacTUTEIILHOTO MUDA.

37 [TpakTuyeckas pabora 0 05 bubmmoreka [JOK
«M3ydenne ocoOeHHOCTEH https://m.edsoo.ru/863ea8bc
CTPOEHUS PACTCHUH Pa3HbIX
OTIEIIOBY

33 OCHOBHBIE 3TaNbl YBOJTIOIIUT 0 0 bubmuorexa [JOK
KUBOTHOT'O MUPaA https://m.edsoo.ru/863ea8bc
DBOIOHS )KUBOTHBIX.

34 sy ocosemmocc 0 03 Bubmiorera LK

https://m.edsoo.ru/863ea8bc
CTPOCHHUSI TIO3BOHOYHBIX
YKHUBOTHBIX)

35 PasBurue xu3nn Ha 3emiie 1o 0 0 Bbu6nunoreka [IOK
Ipam | mepuoam https://m.edsoo.ru/863ea8bc
MaccoBble BBIMUPAHUS —

36 SKOJIOTUYECKUE KPU3UCHI 0 0 Bubnnorexa [LIOK
MIPOIIIOTO
CoBpeMeHHbIN IKOTOTUYECKUN

37 KPH3HC, €r0 0COOEHHOCTH. 0.5 0 Bubmnoreka LIOK
[TpoBepounas pabota

38 CoBpemeHHas cucrema 0 0 bubmnorexa [JOK
OpPraHUYECKOTO MPOIILIOTO https://m.edsoo.ru/863ea48e

39 OCHOBHBIE CUCTEMATHYECKHUE 0 0 bubmuorexa [JOK
TPYIIIb OPTaHU3MOB https://m.edsoo.ru/863ea48e

40 AHTpOIIOJIOTHs — HayKa 0O 0 0 Bubnuotexa LIOK
YeJIOBEKE

41 PasBuTHe mpencTaBIeHui 0 0 0 bubGnmoreka [IOK




IMPOUCXOKIACHUHN YCJIOBCKA

42

Mecto uenoBeka B cucTemMe
OpPraHUYECKOTO MHpA.
JlaboparopHnast pabora
«M3yduenue ocobeHHOCTEN
CTpOCHHUSI CKeJIeTa YeJIOBeKa,
CBsI3aHHBIX C
MPSIMOXOKJICHHUEM»

0.5

Bbu6nmuoreka [IOK

43

JIBroKyIe CHIIbI
AHTPONOTEHE3a

Bbu6nmunoreka [IOK
https://m.edsoo.ru/863ead44

44

CooTHoIIeHNE OHOTOTHYECKUX
Y COIMAIBHBIX (haKTOPOB B
aHTPOTIOTEHE3e

bu6mmoreka [IOK
https://m.edsoo.ru/863eac2c

45

OCHOBHBIE CTaaUU
aHTPOIIOTeHe3a

Bbu6nmunoreka [IOK
https://m.edsoo.ru/863eaea?

46

ITaneoreneruka u
najgeoreHoMuka. [IpoBepounas
pabora

0.5

47

DBOJIIOLIUS] COBPEMEHHOTO
yeJI0BeKa

48

UYenoBeyeckue pacsl.
[TpakTuueckas pabora
«M3ydyeHne dKOJIOTHYECKUX
ajanTalruii YeJIoBEKa»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863eaca2

49

Me)KILI/ICLII/IHJII/IHapHBIG METOABI
AHTPOIIOJIOTUH

50

3apoKICHUE U Pa3BUTHE
3KOJIOTUHU

51

MeToabI YKOJIOTHH.
Jlaboparopnas pabota
«M3yueHue MeTo10B
AKOJIOTHYCSCKHUX HCCICTOBAHMIN)

0.5




52

3HayeHne YKOJIOTHUECKUX
3HAHUM JI YeIOBEKA

53

Dxonorudeckue GakTopbl

54

Abunortnueckue paxtopsl. Cer
KaK PKOJIOTUYECKUHA (PaKTop.
Jlaboparopnas pabota
«BrIsiBICHUE TTPUCTIOCOOICHUI
OpPTraHM3MOB K BIHSIHHUIO CBETa)»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863ebl10e

55

AlGuoTtnyeckue (HakTopsbI.
Temmepatypa xax
AKOJIOTUYECKUM (PaKTop.
Jlaboparopnas pabota
«BrIsiBICHUE TTPUCTIOCOOICHUI
OpPraHU3MOB K BIIHSTHUIO
TEMIIEPATYPhI»

0.5

Bbu6nunoreka [IOK
https://m.edsoo.ru/863ebl0e

56

AOGuotnueckue GhaKkTopshI.
BrnaxxHOCTB KaK 3KOJIOTHYECKU I
¢daktop. JlaboparopHas pabora
«AHaTOMHYECKHE OCOOCHHOCTH
pacTeHUI U3 pa3HbIX MECT
OOHTaHHS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863ebl10e

57

Cpenbl oOuTaHusI OPraHu3MOB

bu6mmoreka [IOK
https://m.edsoo.ru/863eafec

58

buonornueckue puTMbl

59

Kuznennsie Gopmbl
OpraHu3MoOB

60

buotnueckue hakTopsl

Bbu6nmuoreka [IOK
https://m.edso00.ru/863eb348

61

3Hauenre OMOTHUECKHUX
B3aUMOJIECUCTBUHN I
CYIIECTBOBAHMSI OPTaHU3MOB B
cpene oouTaHus

bu6mmoreka [IOK
https://m.edso0o0.ru/863eb348




62

OKOJIOTHYECKHE
XapaKTepI/ICTI/IKI/I HOHYJIHI_II/II/I

63

OCHOBHBIE TTOKA3aTeIn
TIOMYJISILIK : YUCIICHHOCTD,
IUIOTHOCTB, BO3pAcTHAS U
IOJIOBAsi CTPYKTypa

64

OCHOBHBIE TTOKA3aTean
MOMYJISIIIK:: POXKJIAEMOCTb,
MIPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAILTUU

65

DKoJlIoruueckasi CTpykrypa
nonynsauuu. [TpoBepounas
pabora

0.5

66

JluHaMuKa MOMyJISIuy U €€
peryssnus.

67

Kpussle pocta ynicieHHOCTH
nonynsuun. Kpusbie
BBDKMBAHMSI

68

DKoJjoruyeckasi HUIIA BUAA.
Jlaboparopnas pabota
«[Ipucnocobnenus ceMsiH
PACTEHUM K pacCeICHUIO

0.5

69

Bup xak cucrema nonyssinui

70

3aKOHOMEPHOCTHU MOBEJICHUS U
MUTpaIHi KUBOTHBIX

71

Co00111ecTBO OPraHM3MOB —
§)70)1 (S35 (0X]

Bbu6nunoreka [IOK
https://m.edsoo.ru/863eb46a

72

DKocucTemMa Kak OTKpbITas
cucTema

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

73

Kpyrosoport Bemniects 1 moToK
SHEPTHH B SKOCUCTEME

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

74

OcCHOBHEBIE IOKA3aTEIN

bu6mmoreka [IOK




OKOCHCTEMbI

https://m.edsoo.ru/863eb5fa

75

ODKOJIOTHYECKHE ImUpaMHuIbL

bu6mmoreka [IOK
https://m.edsoo.ru/863eb5fa

76

3mernenust cooOIIecTB —
CYKIIECCUU

77

[IpupoaHbie 5KOCUCTEMBI.
DKOCUCTEMBI 03€P U PEK.
DKOCHUCTEMBbI MOPE  OKEAHOB

78

[IpupoaHbie 5KOCUCTEMBI.
DKOCUCTEMBI TYHJP, JIECOB,
CTEIEM, MyCThIHb

79

AHTpOHOFeHHBIe 9KOCHUCTEMbI

80

YpOo3KOCHCTEMBI.
[TpakTuueckas pabora
«M3ydeHue u onucanue
ypOOIKOCHCTEMBI

0.5

81

3aKOHOMEPHOCTHU
(dhopMUPOBaHUS OCHOBHBIX
B3aUMOJICHCTBUI OpraHU3MOB B
9KOCHUCTEMAX

82

MexaHu3MEI BO34EHCTBUA
33.Fp513HeHPII>'I Pa3HLIX TUIIOB HA
CcyOOpraHM3MEeHHOM,
OpPraHu3MEHHOM,
MOMYJSIITUOHHOM U
9KOCUCTCMHOM YPOBHSX.
[TpoBepounas pabora

0.5

83

buocdepa — obuieruianerapaast
o0oouka 3eMiu

Bbu6nmunoreka [IOK
https://m.edsoo.ru/863ebbse

84

VYuenne B. U. Bepnaackoro o
ouocdepe

bu6mmoreka [IOK
https://m.edsoo.ru/863ebb5e

85

3aKOHOMEPHOCTH

Bbubmuoreka [IOK




CYIIIECTBOBaHUS OMOChephl

https://m.edso0o0.ru/863ebd16

KpyroBopotsl BemiecTs u

bu6mmoreka [IOK

86 OHMOT€OXUMHUYECKHUE ITUKIIBI 0 https://m.edsoo.ru/863ebd16
30HaABHOCTH OMOCHEPHI.
87 0
OcHOBHBIE OMOMBI CYIIIH
YcroitunBocTh OHOchepsI.
88 0.5
[IpoBepounas pabora
89 DKOJIOTHUECKUE KPU3UCHI U UX 0 bubnmoreka [JOK
MIPUIUHBI https://m.edsoo.ru/863ebale
90 Bo3zgeiicTBre yemoBeka Ha 0 Bbu6muoreka [JOK
ounochepy https://m.edsoo.ru/863ebale
01 | paommrcmm n sasoraat 0 Bumorexa L1OK
M https://m.edsoo.ru/863ebale
Bbu6nmuoreka [IOK
2 Oxpana npupos! 0 https://m.edsoo.ru/863ebale
gy | oo npmmns , Bumorera 0K
https://m.edsoo.ru/863ebale
YEJIOBEUECTBA U MPUPOJIbI
Parmonansaoe
94 IIPUPOIOIIOJIB30BAHUE U 0 bubmmoreka [JOK
COXpaHeHHEe OMOJIOTMYECKOTO https://m.edsoo.ru/863ebale
pa3HooOpa3us 3emin
O06o001IeHNE IO TEME
95 «MHKpOIBOJIIONHS U €€ 0
PE3YNIBTATHI»
O06001IeHME 10 TEME
96 «Makpo3BOJIIONHS U € 0
PE3YJIBTATHI»
O060011eHME 10 TEME
97 «I[IpoucxoxaeHue u pazBUTHE 0

JKA3HU Ha 3eMIiie»




98

O060011eHME 10 TEME
«[IpoucxoxaeHne yenoBeka —
AHTPOTIOTCHE3

99

O060011eHME 10 TEME
«IKOJ0TUs — HayKa O
B3aMMOOTHOIICHHSIX
OpPTraHHU3MOBY

100

O06001IeHME 10 TEME
«Opranusmel U cpena
00OUTaHUA»

101

O0001enue Mo TeMe
«IKOJIOTrus BUIOB U
MO YJISIITAM »

102

O060061IeHre TI0 TeMe
«buocdepa — rnodbanpHas
IKOCUCTEMAY

OBIIEE KOJMYECTBO YACOB I10
[NPOT'PAMME

102

7.5




YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

A.B. Tepemos, P.A. IlerpocoBa «buomnorust 10», - M.: uzn-so Muemo3suna, 2022

METOANYECKHUE MATEPUAJIbBI 1JIA YUUTEJIA
CyxoBa T.C. Ypok ouonorun. TexHosorus pazBuBaroiiero ooyuenus. - M.:
BenTana-I'pad, 2005.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET

1. bubmoreka [JOK

2. www.bio.lseptember.ru- razera «buonorus» - npunoxenue K «1 ceHTIOps»
3. www.bio.nature.ru- Hay4yHble HOBOCTH OHOJIOTHUU

4. www.edios.ru- DU0C - IIEHTP AUCTAaHIIMOHHOTO 00pa30BaHUS

5. www.km.ru/education- YueOHble MaTepualibl U cl0oBapH Ha caite «Kupuin u
Medoanii»

6. http://school-collection.edu.ru Equnas xominexus mudpoBbix
00pazoBaTeIbHBIX PECYPCOB.

7. http://window.edu.ru/ EquHoe okHO nocTyna K o0pa3oBaTesibHBIM pecypcam

8. http://www.priroda.ru — [Ipuposaa: HallMOHAILHBIN TTOPTAI.

9. http://obi.img.ras.ru — basza 3HaHuU# MO0 OMOIOTHH YeTOBEKa. Y YEOHHK TI0
MOJIEKYJISIPHOI OMOJIOTHH YeNoBeKa, OnOXUMUU,(PU3UOIOTHH, TEHHON U OeIKOBON

WHXKEHEPUH.

10. http://www.zoomax.ru — 300JIOTHS: YEJIOBEK U JIOMAIIIHUE )KUBOTHBIE.






