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INOACHUTEJIBHASA 3AIINCKA

[IporpamMma no 6MoJ0THN Ha YpPOBHE CpeAHero ooOiiero oOpa3zoBaHUs MOATOTOBIEHA HA OCHOBE
dI'OC COO, ®OIT COO, OPIT COO 1o yuebHOMY mpeamety «buonorus (yriyOonéHHbBIH yPOBEHD),
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS, C YY4ETOM paclnpeAeNEéHHBIX 10 KiaccaM
MPOBEPsIEMBbIX TPeOOBAaHUN K pe3yinbTaTaM OCBOCHHS OCHOBHOW 0Opa30BAaTEIbHOW MPOTPaAMMBbI
cpelHero odmiero oopa3oBaHusl.

[TosicHuTenpHast 3amMcka OTpakaeT OOIMe UEenH W 3aJadd HM3y4YeHHs] OHOJIOTHH, MECTO B
CTPYKType y4eOHOTr0 TUTaHa, a TAKKE MOIXObI K OTOOPY COMEpIKaHUS M OTIPEICIICHUIO TUTAHUPYEMBIX
pE3yJIbTaTOB.

Copepxanne oOyueHHUS pPacCKpBIBACT COJEpKaTeNbHbIE JUHUH, KOTOpBIE MpEIararoTcs st
00513aTeIbHOTO U3YYEeHHSI B KQKJIOM KJIacce Ha YPOBHE Cpe/iHero o0uiero oopa3oBaHus.

[Inanupyemble pe3ynbTaTbl OCBOCHMSI IMPOTPAMMBI 1O OHOJOTHHM BKJIIOYAIOT JIHYHOCTHBIE,
MeTaIpeMETHBIE Pe3yIbTaThl 32 BECh IEPHO]I 00YUEHHUSI Ha YPOBHE CpPEeIHEro o0Iero oopa3oBanus, a
TaKKe MPEIMETHBIE TOCTUKEHHUS 00YJarOMIErocs 3a KaX bl o1 00y4YeHUsI.

OBIIAA ~ XAPAKTEPUCTHKA YYEBHOI'O IMPEIMETA «BbHOJIOI' A
(YI'IYBJEHHBIU YPOBEHb)»

buonorus yrinyonéunoro ypoBHs uzydenus (10—11 xmacchl) siBisieTcst OMHUM U3 KOMIIOHEHTOB
npenMeTHoit oOnactu «EctecTBeHHO-HayuyHble npeamerb». CormacHo mnonoxenusm OI'OC COO
npodunpHeie yuyeOHBbIE NpPEeaMEThl, H3ydyaeMble Ha YIIyOJEHHOM YpOBHE, SIBISIOTCA CIOCOOOM
muddepeHnrany o0ydeHus Ha YpPOBHE CpeaHero ooiiero odpa3oBaHUs M MPHU3BAaHBI O00ECHEUUTH
MIPEEeMCTBEHHOCTh MEXKJy OCHOBHBIM OOIIUM, CPEIHUM OOLIUM, CPEeIHUM MPOPECCHOHANBHBIM U
BBICIIUM O0pa3oBaHWeM. B TO ke BpeMsi KaXIbli M3 ITHX YYCOHBIX IMPEAMETOB JIOJDKEH OBITh
OPUEHTHUPOBAH Ha TPUOPUTETHOE pelIeHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX U PA3BHBAIOIINX
3a/1a4, CBS3aHHBIX C MPOGOpHUECHTAIMEH 00yJalOIMMUXCS U CTUMYJIMPOBAHUEM MHTEpeca K KOHKPETHOM
00JTaCTH HAy4YHOTO 3HAHMUS, CBS3aHHOTO C OHOJOTHEH, MEIUIIMHOW, HKOJOTHUEH, TCUXOJIOTHEH,
CIIOPTOM WJIM BOGHHBIM JIEJIOM.

[IporpaMma mo Ouonoruu Aa€T TPENCTaBICHHE O LIETH M 3aJadaX H3Y4YeHHUs Yy4eOHOTro
npenMera «buonorus» Ha yrayOn€HHOM ypoOBHE, OIpeaenseT o0s3aTeabHoe (MHBAPHAHTHOE)
MPEAMETHOE COJEPIKAHME, €T0 CTPYKTYPUPOBAHUE 1O pa3jiesiaM U TEMaM, paclpeeeHUe 1o Kiaccam,
PEKOMEHJIYET TOCIEe0BATEIFHOCTh M3YUCHHUsSI Y4eOHOro maTrepuajia ¢ y4€TOM MEXIPEAMETHBIX W
BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKM Y4E€OHOTO MpoIlecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.
B mporpamMme mo Ouosioruu peaqu3oBaH MPUHIUIN MPEEMCTBEHHOCTH C W3Y4YEHHUEM OHMOJIOTMH Ha
YpOBHE OCHOBHOro oOuIero odpazoBaHus, Ojaromapsi yemMy IpOCMaTpUBAETCs HANpaBICHHOCTh Ha
MOCNeAYIoIIee pa3BUTHE OMOTOTUYECKUX 3HAHUI, OPUEHTHUPOBAHHBIX Ha (POPMHUPOBAHUE €CTECTBEHHO-
HAyYHOTO MHUPOBO33PEHHUSI, SKOJIOTHUECKOTO MBIIUICHUS, TPEICTABICHUA O 3JI0POBOM 00pa3e >KU3HH,
Ha BOCHUTaHHE OEpPEeKHOr0 OTHOIIEHUS K OKpYXKAwIled NpUpogHOi cpexe. B mporpamme mo
OMOJOTHHM TakKe TOKa3aHbl BO3MOXKHOCTH ydeOHoro mpeamera «buonorus» B peanuzaiuu
tpeboBanuit ®I'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM, METalmpeIMETHbIM U MpPEeIMETHBIM
pesyibpTaTamM o0ydeHust U B (POPMUPOBAHUU OCHOBHBIX BHJIOB yU€OHO-TIO3HABATEIHHOM JEATEIHHOCTH
00yJaronuXxcsi MO0 OCBOCHHIO COJIEpP)KaHHS OWOJOTHYECKOTO OOpa3oBaHUsS Ha YpPOBHE CPEIHETO
oO1mero oopa3oBaHusl.



buonorust Ha ypoBHE cpeaHero oo1ero oopa3oBaHusl 3aBepiiacT OMoJornueckoe 00pa3oBaHue
B IIIKOJIC U OPUEHTUPOBAH HAa PACHIMPEHUE W yrIIyOJIeHWEe 3HaHWUN OOYYaOIIUXCSI O KUBOU MPUPOJE,
OCHOBaxX MOJIEKYJISIPHOW W KIIETOYHOW OHMOJOTHH, 3MOPHOJIOTUU U OWUOIIOTUU Pa3BUTHS, T€HETHKH,
CEJICKIINH, OMOTEXHOIOTHH, YBOJIFOIIMOHHOTO YUCHHUS U KOJIOTHH.

Nzydyenne ydeOHOro mpeamera «buosorus» Ha YrIyOJIGHHOM YPOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY OOYYaOIIMXCs K MOCIEIYIOIEMY MOJy4eHHI0 OMOJIOrHYecKoro o0pa3oBaHus B By3ax U
OopraHm3anusax cpenHero mnpodeccruoHaabHoro obpazoBaHus. OCHOBY €ro COJEp:KaHUs COCTaBIsET
cucremMa OWOJIOTMYECKUX 3HAHUMU, MOJIYYEHHBIX MPU HU3YYEHHH OOY4YalOIIMMUCS COOTBETCTBYIOLIMX
CUCTEeMaTUYEeCKUX Pa3esioB OMOJOTUU HAa YpOBHE OCHOBHOIro olmiero odpasosanus, B 10—11 kmaccax
9TH 3HAHUS MOJTYYAIOT pa3BUTHE. Tak, pacCIIMPEHbI U YTIyO0IeHb OMOIOTMYEeCKUE 3HAHUS O PACTEHUSX,
KUBOTHBIX, TpuOax, OaKTepUsX, OpPraHW3Me 4YeJIOBEKa, OOMUX 3aKOHOMEPHOCTSAX JKHU3HH,
JIOTIOJTHATEIHHO BKIIFOUEHBI OWOJIOTUYECKUE CBEACHHS MPUKIAJTHOTO U TIOMCKOBOTO Xapakrepa,
KOTOpBIE MOXHO UCIOJB30BaTh KaK OPUEHTUPHI IS OCIEAYIONIero Beioopa mpodeccuu. BozmoxHa
TaK)K€ HWHTErpanusi OMOJOrMYECKUX 3HAaHUH C COOTBETCTBYIOIIUMHU 3HAHUSIMH, IOJYYECHHBIMU
00y4aroIUMUCS MpU U3Y4eHUU (HUBUKH, XUMHUH, reorpaduu 1 MaTeMaTUKH.

CtpykTypa mporpammbl MO OHOJIOTUU OTPa)KaeT CHUCTEMHO-YPOBHEBBIA M SBOJIOIMOHHBIN
MOAXOJbl K u3ydyeHHto Ouonoruu. COracHO UM, H3y4alOTCS CBOMCTBA M 3aKOHOMEPHOCTH,
XapaKTepHBIC JIJISl )KUBBIX CUCTEM Pa3HOTO YPOBHS OpPTaHHU3AINH, YBOJIOIUNA OPTAaHWUYECKOTO MUpa Ha
3emite, COXpaHCHHSI OMOJIOTHYECKOTO Pa3HoOoOpasus TuiaHeThl. Tak, B 10 Kiacce M3ydaroTcs OCHOBBI
MOJICKYJISIPHOM M KJICTOYHOW OMOJIOTHH, YMOPHOJIOTUN M OUOJIOTUU PA3BUTHSI, TCHETUKH U CCIICKIIHH,
OMOTEXHOJIOTHH Y CHHTETHYECKON OMOJIOTHH, aKTYIM3UPYIOTCS 3HAHMS 00yJaromuXcsi o OOTaHUKE,
300JI0TUH, aHATOMHH, (usmonmoruu uenoBeka. B 11 kiacce W3y4aroTcsi 3BOJIOIUMOHHOE YYEHHE,
OCHOBBI SKOJIOTHH U yueHue o buocdepe.

buonorus mnpuszBan 00ecreYnTh OCBOCHHE OOYYAIOIIMMHUCA OHOJNOTUYECKUX TEOpud u
3aKOHOB, WJIEH, MPHUHIUIIOB M TPAaBWJ, JEXKAIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBI MUpPa, 3HAHUHM O CTPOSHUH, MHOT000pa3uu U OCOOCHHOCTSIX KJIETKH, OpraHUu3Ma, OMYJIALINH,
OWMOIIeH03a, YKOCUCTEMBI, O BBIJAIONINXCS HAYYHBIX JIOCTHIKCHUSX, COBPEMCHHBIX HCCIICIOBAaHUSIX B
OHMOJIOTHH, MTPUKJIAIHBIX aCTeKTaX OMOJIOTWYCCKUX 3HAHWU. J[JI1s pa3BUTHS W MOJIEPKAHUS WHTEpeca
oOyJaromuxcst K OHOJIOTHH Hapsy CO 3HAYUTEIBHBIM OOBEMOM TEOPETHUYECKOTO MaTepuana B
COJIEp)KaHUU TIPOTPAMMBI M0 OWOJIOTHH TPETYCMOTPEHO 3HAKOMCTBO C HMCTOPHEH CTAHOBJICHUS W
pa3BUTHA TOW WJIM MHOW 0O0NacTh OUONOTHM, BKJIAJOM OTEYECTBEHHBIX M 3apyOekHBIX YYEHBIX B
pelieHre BaXKHEUITNX OMOTOTHYECKUX U IKOJIOTUYECKUX MPOOIeM.

enp u3yuenust yueOHoro mpeamera «buonmorus» Ha yriiyonéHHOM YpPOBHE — OBIAJCHUE
O0yUaIOIUMUCS 3HAHHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJIBHON OpraHM3alliH >KUBBIX CHUCTEM Pa3HOTO
paHra W TpPUOOpPETCHWE YMEHWH WCIOJNb30BaTh OSTH 3HAHWS B (DOPMHpPOBAHMHM HHTEpeca K
ornpeaenéHHol 00sacTu NpoecCUOHAIbHON eATEIbHOCTH, CBSI3aHHOW ¢ OMoJIoTHEH, WK K BbIOOpY
y4eOHOT0 3aBeJICHUS TSl TIPOOJIKEHUST OMOJIOTHYECKOT0 00pa3oBaHus.

JlocTrkeHHME TeNM W3ydeHUs ydeOHoro mpenmera «buosiorus» Ha YriIyOJEHHOM YpOBHE
o0ecreunBaeTcs peleHueM CIeAYyoNInX 3a1ay:

OCBOEHHE OOYYAIOIUMUCS CUCTEMbl OMOJOTHYECKHX 3HAHUW: 00 OCHOBHBIX OMOJOTHYECKUX
TEOpUAX, KOHICIIUAK, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U TPaBHIAX, COCTABISIONINX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHpPa; O CTPOSHUH, MHOTOOOpa3uu M OCOOEHHOCTSIX
OMOJIOTUUECKNX CHCTeM (KJIeTKa, OpraHW3M, TOMyJsIus, BHJ, OWOreolneHo3, Ouocdepa); o
BBIIAFOIINXCS OTKPBITHSX M COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHH;

03HAKOMJICHHE OOYYAIOIINXCS C METOJAMH ITO3HAHUS KHUBOW MPHUPOIBI: UCCIICOBATCIHLCKUMU
MeTOJaMH OMOJIOTUYECKHX HAyK (MOJIEKYJISIPHOW M KJIETOYHOW OWMOJIOTHH, SMOPHUOJIOTHH W OWOJIOTHH



pa3sBUTHsI, T€HETUKM M CEJEeKIHH, OMOTEXHOJOTMH U CHHTETHYECKOH OMOJIOTHH, MalCOHTOJOIHH,
HKOJIOTHH ); METOJJAMH CaMOCTOSTEIBHOTO MPOBEICHHSI OMOOTHUECKUX UCCIICAOBAaHUH B J1aOOpaToOpuu
U B Ipupo/ie (HabI0jeHrne, U3MEpeHHe, SKCIIEPUMEHT, MOJICIIMPOBAHHE);

OBJIQICHUE OOYYAIONMIMMHUCS YMEHHSMHU: CaMOCTOSITEIbHO HAaXOJUTh, AHAIM3HPOBATH U
UCTOJIb30BaTh OMOJOTMYECKYI0 HH(OPMALIMIO; TOJIb30BATHCS OMOJIOTMYECKOW TEPMHUHOJIOTHEH U
CHUMBOJIMKOM; YCTaHABJIMBATh CBSI3b MEXAY Pa3sBUTHEM OHOJOTUHM U COLMAIbHO-?)KOHOMMYECKUMH U
HKOJIOTUYECKUMHU MpoOJIeMaMH 4eIOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH [JEATEIBHOCTH 110
OTHOLLICHMIO K OKPYKaIOLed MpUpOAHOM cpesie, COOCTBEHHOMY 3/I0POBbIO U 3/I0POBBIO OKPYKAIOIIUX
mroel; 000CHOBBIBATh U COOJIIOJATh Mepbl MPOMUIAKTUKY MHGEKIUOHHBIX 3a00J€BaHUM, MpaBUiia
MOBEJICHUsT B IMpuUpoje U olecrmeyeHus Oe30MacHOCTH COOCTBEHHOH JKM3HEAEATENIBHOCTH B
Ype3BbIYAHBIX CUTyalUsIX IPUPOJHOTO M TEXHOIE€HHOI'O XapaKTepa; XapaKTepu30BaTh COBPEMEHHbBIE
HAyYHbIE OTKPBITHS B 00JIACTH OMOJIOTHH;

pa3BUTHE y OOYYalOIUMXCA HMHTEUICKTYalIbHBIX M TBOPYECKHX CHOCOOHOCTEH B mporiecce
3HaKOMCTBAa C BBIJAIOIIMMUCS OTKPBITUSIMM M COBPEMEHHBIMU HCCIICZOBAaHUSAMU B OHOJIOIMH,
pelaeMbIMM €10 IpoOjeMaMu, METOJOJOrHMed OMOJIOTHYECKOI0 MCCIEOBaHUs, IPOBEACHUS
SKCHEPUMEHTAIbHBIX  HCCIEOBAaHUM,  pemeHuss  OMOJOrMYEeCKMX  3aJad,  MOJEIMPOBAHUS
OMO0JIOTNYECKUX OOBEKTOB U MPOLIECCOB;

BOCIIMTAHUE Y OOY4YaIOIIMXCS LEHHOCTHOTO OTHOIIEHHUS K XMBOH IpUpOJE B LEIOM H K
OTACNBHBIM €€ 00BeKTaM M SBICHHUAM; (DOPMUPOBAHHE IKOJIOTUIECKOM, TeHETHIYECKOW IPaMOTHOCTH,
o01Ielt KyJabTYphI OBEICHUS B IPHPO/JIC; HHTETPAIlMH €CTECTBEHHO-HAYYHBIX 3HAHHM;

npuoOpeTeHne 00y4aroIUMUCA KOMIIETEHTHOCTH B PALMOHAIBHOM IPUPOAOIOJIE30BaHUU
(cobmroneHue mpaBWil NOBEACHUS B MPUPOJE, OXpaHbl BUIOB, IKOCHCTEM, OMOC(Ephl), COXpaHEHUU
COOCTBEHHOT'O 3/I0pOBbsl M 3/10pOBbSl OKpYXKAIOIIMX JIIOJeH (coOmoneHuss Mep Npo(UIaKTHKU
3abosneBaHui, obOecrieueHue O€30MACHOCTH JKU3HEAESTEIbHOCTH B UYPE3BBIYAMHBIX CHUTyalMAX
IPUPOJHOIO M TEXHOICHHOIO0 XapakTepa) Ha OCHOBE HCIOJIb30BAHUS OWOJOTMYECKUX 3HAHUM M
YMEHUI B NOBCETHEBHOM JKU3HU;

CO3JaHME YCIIOBUM JJI1 OCO3HAaHHOIO BbIOOpa  oOyd4aromMMHCS  HMHJIUBUIyalbHOU
o0pa3oBaTeNbHOM  TPAaeKTOPHM,  CIOCOOCTBYIOIIEH  MOcCIeAylouieMy — NpopecCHOHATbLHOMY
CaMOOINPEEIICHNIO, B COOTBETCTBUU C MH/IMBUYaJIbHBIMU HHTEPECAMU U MOTPEOHOCTIMHU PETHOHA.

OO0111ee YKcIo 4acoB, peKOMEHJOBAaHHbIX /ISl M3Y4€HHUs OMOJIOTUN Ha Yri1yOJIeHHOM YpOBHE, —
204 gaca: B 10 xmacce — 102 gaca (3 yaca B Hefento), B 11 kmacce — 102 gaca (3 yaca B HeZIeINIO).

OT10o0p opraHM3allMOHHBIX (OPM, METOJIOB U CPEJICTB 00yUEHUsI OMOJIOTMU OCYLIECTBISIETCS C
yu€ToM creuupuKd €ero CcoJAepXaHWs U HalpaBICHHOCTH Ha MPOAODKEHHE OHOIOTHYEeCKOro
00pa3oBaHMs B OPraHU3ALUAX CPETHETO MPOPECCHOHATBLHOIO M BBICILIET0 00pa30BaHuUsI.

OO0s13aTeNIbHBIM  YCIIOBUEM TNpU OOy4YE€HHH OHMOJIOTMM Ha YIIIYyOJIEHHOM YPOBHE SIBIISETCS
IIpOBeJIeHNE JTa0OPATOPHBIX U MpakThyeckux palboT. Takxke ydactue oOydarolMXcCs B BBINOJIHEHUU
MIPOEKTHBIX U Y4eOHO-HCCIIEeN0BATEIbCKUX PA0OT, TEMAaTHKa KOTOPBIX OIpPEAEsSeTCs] YYUTEJIeM Ha
OCHOBE UMEIOIINXCS MaTepUaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUH.

Conepxanue oOyuenus B 10 kiacce.

102 4, u3 Hux 1 4 — pe3epBHOE BpeMs.

CopepxaHue IpOrpaMMBl, BBIJEIIEHHOE KYPCHBOM, HE BXOAMT B IIPOBEPKY I'OCYNapCTBEHHOU
utoroBoii artectannu (['MA).

Tema 1. buosiorust kKak Hayka.

CoBpemeHHast OMOJNOTMsI — KOMIUIEKCHass Hayka. KpaTkas wucropus pa3BUTHS OHOJIOTHH.
buonoruueckue Hayku ¥ uzydyaeMble UMH MpoOseMbl. OyHaaMeHTaIbHbIE, IPUKIIAJAHbIE U TOMCKOBBIE
Hay4YHbIE UCCIIEIOBAaHUS B OMOJIOTHH.



3HavyeHre OMoOJOTMH B (POPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa.
[Tpodeccuu, cs3anHbIe ¢ OMONOTHEN. 3HAUCHHE OMOJIOTUN B TPAKTHYECKON JIEATEIBHOCTH YEIIOBEKA!
MEIUIIMHE, CEIbCKOM XO03SIIICTBE, IPOMBIIIJIEHHOCTH, OXPaHE IPUPOIBL.

JlemMoHCTpauu:

[Toptpetsr: Apucrotenb, Teodpactr, K. JIlunnueit, X.b. Jlamapk, Y. apsun, VY. Tapseii,
I'. Mennens, B.W. Bepnanckuii, W.II. ITaBnoB, W.W. Meunukos, H.U. BaBunos, H.B. Tumodees-
Pecosckuit, JIx. Yorcon, ®@. Kpuk, /I.K. benses.

Tabmunpel 1 cxembl: «CBsi3p OUONOTMM C JApYrUMH Haykamu», «Cuctema OHOJOTHYECKHX
HayK».

Tewma 2. XKuBble cUCTEMBI U UX U3yUYCHUE.

JKuBble cucreMbl Kak MpeaMmer u3ydeHust Ouojoruu. CBOMCTBA JKMBBIX CHCTEM: €JHHCTBO
XMMHUYECKOI'O COCTaBa, AUCKPETHOCTb M LIEJIOCTHOCTb, CIOXKHOCTb U YIOPSIOYEHHOCTh CTPYKTYPBI,
OTKPBITOCTh, CaMOOpPraHU3alus, CaMOBOCIPOM3BEIEHUE, PA3APAKUMOCTb, U3MEHUYMBOCTb, POCT U
pa3BUTHE.

YpoBHM  opraHu3alMu  KUBBIX  CHCTEM:  MOJIEKYJISIPHBIM,  KJIETOYHBIM, TKAHEBBIH,
OpPraHU3MEHHBIN, MOMYJISIUOHHO-BUIOBON, SKOCHUCTEMHBbIN (OMOreOleHOTHUECKUIi), OMOC(epHBIi.
[Ipouieccel, mpoucxoasmye B KUBbIX cucTeMax. OCHOBHBbIE MPU3HAKH KUBOTO. JKu3Hb kak (opma
cyuiecTBoBaHMs Marepuu. Hayku, usyuaroniyie »KuBble CUCTEMBI HA Pa3HbIX YPOBHAX OpPraHU3alUH.

W3ydyeHne >XKHUBBIX CHUCTeM. Mertoasl Owuosiormyeckoi Hayku. HaOmionenue, wu3MepeHwHe,
SKCIEPUMEHT, CUCTeMaTu3auus, mMetaaHann3. [[oHsTHE O 3aBHCMMON M HE3aBUCHMOM IMEPEMEHHOM.
[InanupoBanue skcnepuMeHTta. [locraHoBka W mposepka runore3. Hynesas rumoresa. Ilonsatue
BBIOOpPKHM U €€ nocToBepHOCTh. Pa3bpoc B Ouonormyeckux AaHHbIX. OLEHKAa JIOCTOBEPHOCTH
MOJIYYEHHBIX  pe3ynbTaToB. [IpUumHBI  HCKaXeHUss pe3ynbTaToB 3KcnepumeHTa. llonsTue
CTaTUCTUYECKOT'O TECTA.

Tabmunel 1 cxembl: «OCHOBHBIE MPHU3HAKU KU3HUY, «bHojornueckue cuctembl», «CBoiicTBa
KUBOU Marepum», «YpOBHU OpraHu3aluu KUBOU NPUPOIbD», «CTPOCHHE )KUBOTHOU KIETKN», « TkaHU
KUBOTHBIX», «CHCTEMBI OpPraHOB YEIOBEYECKOro opraHusMmay, «buoreomneHos», «buochepar,
«MeTopl U3ydeHHUs! )KUBOU MPUPOJIBI.

OOGopynoBanue: nabopaTopHoe OOOpYJIOBaHUE IJisi TPOBEICHUS HAONIOACHUHN, W3MEPECHHH,
AKCIIEPUMEHTOB.

[TpakTuueckas pabota «/cronb30BaHue Pa3IMUHBIX METOAOB MIPU U3yYEHUH JKUBBIX CUCTEM.

Tewma 3. buonorus kneTku.

Knetka — cTpykTypHO-(GYHKIIMOHATbHAS €AMHUILIA KUBOTO. MCTOpUS OTKPBITUS KIIETKH.
Pa6otsl P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Ilneiinen, P. Bupxos). OcHOBHBIE
ITOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPUHU.

Metonpl  MOJNEKYJASpHOM W KJIETOYHOM OMOJOTMHM: MHMKPOCKONUS, Xpomarorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, nuddepenmmaibHoe 1eHTpUyrupoBaHue,
KYJIbTUBHPOBAHUE KJIETOK. DJIEKTPOHHAS MUKPOCKOIHSI.

JlemoHCTpauu:

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

Tabmuiel u cxembl: «CBETOBOW MHKPOCKOI», «DIEKTPOHHBIH MHKpPOCKOM», «Mcropus
Pa3BUTHUSL METOI0B MUKPOCKOTTHI.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpONpEnapaTrbl pacTUTEIbHBIX, JXHUBOTHBIX H
OaKTepUaTHHBIX KIIETOK.

[TpakTnueckast pabora «l3ydyeHne MeTonoOB KIETOUHOM Ouonoruu (xpomartorpadus,
anextpodopes, muddepennuanbaoe nenTpudyruposanue, [1LP)».



Tema 4. Xumudeckasi OpraHu3aius KICTKH.

XHUMHUYECKUHN COCTaB KIIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOdJIEeMEHThI. Bona u €€ poip Kak
pacTBOPUTEIIA, pearcHTa, y4aCcTHE B CTPYKTYpPUPOBAaHUHU KIIETKH, TEIUIOPEryJsaluu. MuHeEpaibHbIE
BEIIECTBA KJIETKU, MX OMOJIOTHYEcKas poJib. Poib KATHOHOB 1 @aHMOHOB B KIIETKE.

Opranuyeckue BeliecTBa KIETKU. buosnormueckue nonaumepsl. benku. AMHUHOKHCIOTHBIN
coctaB OenkoB. CTpyKTyphl OenkoBoi Mojekyinbl. [lepBuunast cTpykrypa Oenka, MenTUIHas CBS3b.
Bropuunas, TpetuuHasi, yeTBepTUYHas CTPYKTYphl. Jlenatypanus. CpoiictBa 6enkoB. Kiaccudpukanus
0enkoB. buonornueckne GyHKIuM OCITKOB.

VYrneBoabl. MoHocaxapuabl, AUcCaxapHibl, OJUrocaxapuabl W nonucaxapuisl. OOumil mian
CTpoeHus U (PU3UKO-XUMHUUECKUE CBOMCTBA yIiIeBOAOB. bronornueckue yHKIIMH yTII€BOIOB.

Jlunmuaer. TuapodmibHO-TuApodoOHBIe cBolicTBa. Knaccudukamus munuaos. Tpurinmepuisl,
dbochomunuabl, BOCKH, cTepounbl. buonormueckue ¢GyHKMU JunuaoB. OOmue cBOWCTBA
OMOJIOTHYECKUX MEMOpaH — TEKY4eCTh, CIOCOOHOCTh K CaMO3aMBIKaHHUIO, TIOTYTIPOHULIAEMOCTb.

Hyxneunoseie kucinorsl. JIHK u PHK. Crpoenue HyKIEMHOBBIX KHUCIOT. HykiieoTHbI.
[Mpunmun kommnementapHoctu. IlpaBuno Yapradgda. Crpykrypa JAHK — naBoiiHas coupaib.
Mectonaxoxaenue u ouonorunueckue pyukiuu JHK. Bunst PHK. ®ynkuuu PHK B kietke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Moisekyine AT®. buonornueckue
¢bynkuun AT®. BoccranoBiieHHBIE TEPEHOCUNKH, NX QYHKIIUH B KieTke. CekBenupoBanue JJHK.

CrpykTypHast OuoNOrus: OMOXMMHYECKHE M OHOPHU3UYECKHE HCCIEOBaHUS COCTaBa M
[IPOCTPAHCTBEHHOMN CTPYKTYPbl OMOMOJIEKYII.

JemoHcTpanuu:
[Toptpeter: JI. ITonunr, Jx. YorcoHn, ®.Kpuk, M. Yunkunc, P.Ppanknun, O.Coanrep,
C. [Ipy3unep.

Huarpammbl:  «PacnpesneneHne  XMMHMYECKMX — JIEMEHTOB B HEXHUBOH  IPHUPOJEY,
«PacnpeneneHre XMMUYECKHUX 3JIEMEHTOB B )KMBOH MPUPOJIE».

Tabmuubl u cxemsl: «llepuoanueckass TabiuLa XUMHUYECKHUX D3JIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOJIbI», «BeliecTtBa B cocTaBe opraHu3mMoBy, «CTpoeHrne MoJieKynbl 06enka», «CTpyKTypsl
0enkoBOil Moyekynbl», «CTpoeHHe MOJIeKyNl yriaeBoJIoB», «CTpoeHHE MOJEKYyJd JIMIUIOBY,
«Hyxnennosblie kucnote», «Ctpoenue moaexynbl ATD».

O6opynoBaHue: XuMU4ecKas ocyzia 1 000py/10BaHUE.

JlaGopatopHas paboTta «OOHapyxeHue OeNKOB ¢ MOMOIIbI0 KAaUeCTBEHHBIX PEaKLUii».

JlaGopatopHass pabota «lccnenoBaHue HYKJIEMHOBBIX KHCIIOT, BBIJCNEHHBIX M3 KJIETOK
Pa3IUYHBIX OPraHU3MOB.

Tema 5. CtpoeHue 1 pyHKIUHN KIETKH.

Tunsl KJIETOK: »JyKapuoTHuecKas W MpokapuoTruuyeckas. CTpyKTypHO-(PyHKIMOHAJIbHbIE
00pa3oBaHMSs KIETKHU.

Crpoenue npokapuorudeckoi kieTku. Kierounas crenka Oakrepuil u apxeil. OcoOeHHOCTH
CTpOEHHUS TeTepOoTPOPHON U aBTOTPOGHON MPOKAPHUOTHUECKUX KIETOK. MecTO W poJib MPOKApUOT B
OuoleHo3ax.

Crpoenrie ¥ (YyHKIMOHHPOBaHME 3yKapuoTHUecKol kieTku. Ilmaszmatmueckas memOpaHa
(mnazmanemma).  CTpykTypa  IUIa3MaTH4ecKoil  MemOpaHbl.  TpaHCHOpPT  BeIIECTB  uepes
IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIM (auddy3us, obnerdy€HHas auddy3us), aKTHUBHBII
(mepBUYHBIA M BTOPUYHBIN aKTUBHBIA TpaHcHopT). [loxynponuniaeMmocts MemOpanbl. PaboTta HaTpwmii-
KaJIMeBOro Hacoca. DHAOLUUTO3: MUHOLIMTO3, (harounTo3. Jk3ounuTo3. Knerounas crenka. CTpykTypa u
(GYHKIIUM KIETOYHON CTEHKH pacTeHHid, IpuOoB.



[urommazma. Ilutozons. I[lutockener. JIBwkeHue uurToiasMbl. OpraHouabl KJIETKH.
OpHoMeMOpaHHBIE OpTaHOWABI KIETKU: sHAormnazMatudeckas cetb (OIIC), ammapar [Nombmxw,
JM30COMBI, HX CTpOCHUE U PyHKIMHU. B3auMocBs3b OAHOMEMOPAaHHBIX OPraHOUIOB KiIeTKU. CTpoeHne
rpa”yisipHOro peTukyiayma. CHHTE3 pacTBOPUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMmOpaH. [mamkuit
(arpanynspHBI) SHAOIUIA3MAaTHYECKUH peTtukynyMm. CekperopHas (yHKuus anmapata [ombmxu.
TpancnopT BelecTB B KiieTke. Bakyosu pacTuTenbHbIX KieTok. Kierounsrii cok. Typrop.

[ToyaBTOHOMHBIE OpraHOWIBl KJIETKH: MMTOXOHJpUH, macTuisl. CtpoeHue U (QyHKIMH
MUTOXOHAPUM M mnactua. IlepBuyHble, BTOPUYHBIE M CIOXHBIE IUIACTH]IBI (DOTOCHHTE3UPYIOLIMX
9yKapuoT. XJI0POILIACTBI, XPOMOIUIACTBI, JCMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannsie opranouabl kineTkn CrTpoeHHe M (QYHKIUM HEMEMOPaHHBIX OPTraHOH]IOB
KIeTku. Pubocombl. MukpodunamenTsl. Mpliieunsie Ki1eTkd. MUKpoTpyOouku. Kiuetounsnii meHtp.
CTtpoeHue U IBUKECHUE KTYTHKOB U peCHHYEK. MUKpOTpyOOUKH HUTOILIa3Mbl. LleHTproms.

SAnpo. ObGonouka sapa, XPOMaTHH, KapHOIUIa3Ma, SAPBIINIKMA, WX CTPOEHHE U (YHKIHU.
SnepHblii O6enkoBbIil MaTpukc. IIpocTpaHCTBEHHOE pacloIoKEHUE XPOMOCOM B MHTEP(a3HOM sJpe.
benku xpomaThHa — TUCTOHBI.

Knerounsle BkimtodeHus. CpaBHUTENIbHAS XapaKTEPUCTUKA KJIETOK 3YKAapUOT (PACTUTEIbHOMH,
YKUBOTHOM, TPUOHOM).

JemoHcTpanuu:

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuubl 1 cxembl: «CTpOeHHE DYKapHOTHUECKOW KIETKN», «CTpOeHHE KUBOTHOM KIIECTKHY,
«CTtpoeHune  pacTtuTenbHOM  KieTkw», «CTpoeHne  MuTOXOHApUM», <«apo», «CrtpoeHue
IIPOKAPUOTHYECKOM KIIETKHY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKPOIIpPENapaTbl pacTUTENIbHBIX, KUBOTHBIX KJIETOK,
MHUKpOIIpenapaTsl OaKTepHaIbHbIX KIETOK.

JlaGopatopHas pabota «/3yueHne CTpoeHus KIETOK pa3IMuHbIX OPraHU3MOBY.

[TpakTuueckas pabota «M3ydeHre CBONCTB KIETOYHOH MEMOpPAHBD».

JlaboparopHas pabota «VccrnenoBaHue IuUIa3MoOiM3a M JIEIUIa3MOJIM3a B PAaCTUTENBHBIX
KJIETKax».

[TpakTrueckas pabota «M3ydeHne qBUKEHHS LIMTOIUIa3Mbl B PACTUTENBHBIX KIETKAX).

Tema 6. OOMeH BelIeCcTB U MPEBPALICHUE SHEPTUU B KIIETKE.

AcCUMMIISIMS W JUCCUMMIISIMS — JIB€ CTOPOHBI MeTaboim3Ma. Tumbl oOMeHa BEIECTB:
aBTOTPOGHBIA M TreTepoTpodHbIN. YdacTHe KHUCIOpoAa B OOMEHHBIX Ipoleccax. DHEepreTuieckoe
obecrieyeHne KkieTku: npeBpamieHne AT B oOMeHHBIX mporeccax. DepMeHTATHUBHBIA XapakTep
peakinuii KieToyHoro merabonusma. DepMeHTHl, UX CTPOEHHE, CBOWCTBA M MEXaHHU3M JEHCTBHSL.
Kodepmentsl. OTnnunsi pepMEHTOB OT HEOPTaHUUYECKUX KaTaIM3aTOPOB. benku-akTuBaTopsl U OeIKu-
MHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKIIUNA OT pa3INyuHbIX (PaKTOPOB.

[lepBuuHBIl CMHTE3 OpraHMuYecKUX BelecTB B kierke. dortocuHTe3. CBeTOBasg M TEMHOBas
¢azpl. [IpogyktuBHOCTh (hoTOCHHTE3a. BrusHue pa3auyHbIX (aKkTOPOB Ha CKOPOCTh (DOTOCHHTE3A.
3HavyeHue GOTOCUHTESA.

XemocuHTe3. PazHooOpa3ue OpraHM3MOB-XEMOCHHTETHKOB: HHUTpU(UUUpyromue OakTepuwu,
xKenez00aKkTepuu, cepoOaKTeprH, BOJIOPOIHbIE OakTepun. 3HaU€HHE XeMOCHHTE3a.

AnaspoOHble opranu3mbl. Buabl Opoxenus. IIpoaykTbl OpoXKeHHS M HMX HCIOJIb30BaHHE
4eI0BEKOM. AHaIpOOHBIE MUKPOOPTraHU3MBI Kak 00BEKThl OMOTEXHOJIOTUN U BO30YAUTENU OOJIE3HEH.

AspoOHBIE OpraHu3MBbI. JTarbl SHEpreTHIeckoro ooMena. [loaroroBurenpHsIi dTar. [mukonus
— OECKHCIIOPO/IHOE PaCIIETIIIEHUE TITFOKO3BI.



buonornueckoe OKHCIEHUE, WM KIETOYHOE JbpIXaHue. Poiab MUTOXOHIpPUI B mpoleccax
Oouosiornyeckoro okucieHus. Lluknmuyeckne peaknuu. OxucnutensHoe  (hochopuaupoBaHue.
[IpeumymiectBa a’poOHOrO TyTH OOMEHa BEmIECTB IMepe] aHa’poOHBIM. O (HEeKTUBHOCTH
SHEPreTUIECKOro oOMeHa.

JleMoHCTpauu:

IToptpetrer: . [Ipuctin, K.A. Tumupszes, C. H. Bunorpanckuii, B. A. DHrensrapar,
I1. Mutuenn, I'.A. 3aBap3uH.

Tabmumpl u  cxembl: «DOTOCHHTE3», «DHEpPreTUYeCKuid oOMeH», «buocuHTes Oenkay,
«Ctpoenue pepmeHTa», «XEMOCHHTE3.

O6opynoBaHue: CBETOBOH MHKPOCKOI, OOOpPYAOBaHUE ISl MPUTOTOBJICHUS IOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPENIapaToB.

JlaGopatopHasi pabora «VI3yueHHe KaTaJUTUYECKOW aKTUBHOCTH ()epMEHTOB (Ha mHpuUMepe
amMuIa3bl WIK KaTajaasbl)».

JlaboparopHas paborta «M3ydyeHue (pepMEHTATUBHOTO pacCHUICIUICHUS MEpPOKCHIa BOJIOpPOAA B
PACTUTENBHBIX U KUBOTHBIX KIETKAX).

JlaboparopHas pabota «CpaBHeHUE MPOIIECCOB (POTOCHHTE3A U XEMOCHHTE3a».

JlaboparopHas paboTa «CpaBHEHHE MPOLIECCOB OPOKEHUS U IBIXAHUS.

Tewma 7. HacneacTBennas nungopManus u peanu3anus e€ B KIECTKE.

Peakuuu matpuyHoro cuHres3a. [IpMHIMI KOMIUIEMEHTApHOCTH B pEaKLUUAX MaTPUYHOTO
cuHTe3a. Peammsamms HaciencTtBeHHOW wHOpMmammu. ['eHeTHYeCKWid KO, €ro CBOWMCTBA.
Tpanckpunuuss — Marpuunelii cuHTe3 PHK. IIpuHumnel TpaHCKpUIIIMH: KOMIUIEMEHTApHOCT,
AHTUIIAPAIUIEIbHOCTh, ACHMMETPUYHOCTD.

Tpancnsmus u e€ stanbl. Yuactue TpaHcnopTHeix PHK B OmocunTeze Oenka. YcioBus
6uocunTe3a 6enka. Kogupoanue aMuHokucioT. Ponbs pubocom B 6GuocunHTese Oenka.

Opranu3zanys reHoMa y IpOKapuoT U 3YKapUOT. Perynsius akTUBHOCTH T'€HOB Y MPOKApPHUOT.
I'umote3a onepona (®. XKakob, XK. Mano). Perynsuust oOMeHHBIX MpoiieccoB B KieTke. KiueTouHbii
rOMEeOoCTa3.

Bupycsl — HekinerouHble (OpMBI KM3HU W OOIUratHele mapasutbl. CTpoeHHE HPOCTHIX U
CJIOKHBIX BUPYCOB, PETPOBHPYCOB, OaKTEproQaros.

Bupycnble 3a001eBaHus yenoBeka, KUBOTHBIX, pacteHuil. CITN, COVID-19, counanbHbie U
MEIULUHCKUE NTPOOJIEMBI.

JemMoHcTpanuu:

[Toptpetsr: H.K. Konsuos, J{.. NBaHOBCKUI.

Tabnuubl u cxembl: «buocunres 6enkay, «I'eHeTnueckuit Kon», «Bupycel», «bakrepuodarm.

[IpakTuueckas padota «Co3gaHue MOJIETTH BUPYCay.

Tewma 8. )Ku3HEHHBIN UK KICTKH.

Knerounsiii iy, ero nepuoas! u peryisnus. Matepdasza u muro3. OcoOEHHOCTH IPOLECCOB,
nmporekatomux B uHTepdasze. IlogroroBka  kimeTku K  jgeneHuro.  [IpecuHTeTHYECKUi
(MOCTMUTOTUYECKU), CHHTETHMYECKHUH M  IOCTCUHTETHYECKMH (IPEMUTOTHYECKUI) TEepPHOAbI
uHTEep(a3bl.

Matpuunslii cunte3 JIHK — penukanus. [Ipuanuns! permnkanun JIHK: kommieMeHTapHOCTD,
MIOJIYyKOHCEPBAaTUBHBIN CHHTE3, aHTUIApauieapbHOCTh. Mexanusm pemukanuu JIHK. Xpomocomsl.
Ctpoenue xpomocoMm. Termomepbl W TeloMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapHOTHIL
JIMTIOUTHBIN ¥ TaIIONIHBIA Ha0Ophl XpoMocoM. I'oMoTornaHbIe XpOMOCOMBI. [10J10BBIE XpOMOCOMBI.

Jenenune xnetku — muto3. CTaguu MUTO3a U MPOUCXOASAIINE B HUX MpOLEecChl. TUITBI MUTO3a.
Kapnokunes n nutoknnes. buosornueckoe 3HaueHHE MUTO3a.



Perynsuust MuToTHYecKoro mukia kiaetku. [I[porpaMmmupyemast KjaeTouHasi THOENb — aromnTo3.

Knerounoe sipo, XpoMOCOMBI, GyHKIIMOHATIbHAS TEHOMHKA.

JleMoHCTpauu:

Tabmunel U cxeMbl: «KU3HEHHBIA UK KIETKH», «Muto3», «CTpOCHHE XpPOMOCOMY,
«Pennukanus [JHK».

OO6opynoBaHHUe: CBETOBON MUKPOCKOII, MUKpPOTIpEnapaThl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.

JlaGopaTtopHas pabora «3ydeHne XpoMOCOM Ha TOTOBBIX MUKPOTIPEIapaTax.

JlaGopaTopHas pabora «HabmroneHne MUTO3a B KJIETKaX KOHYMKA KOpPEIIKa JIyKa (Ha TOTOBBIX

MHKPOIIPETIapaTax)».
Tema 9. Ctpoenue u pyHKIUN OpraHU3MOB.
Buonoruueckoe pasHooOpasue OpraHU3MOB. OnHOKIICTOUHBIE, KOJIOHHAJIbHBIE,

MHOT'OKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHMSI U >KU3HEAEATEIbHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuw,
apxeu, OJHOKJIETOYHbIE TI'pPUOBI, OJHOKJIETOYHBbIE BOAOPOCIH, Apyrue HpoTHCThl. KonoHuambHbIE
OpPTraHU3MBI.

B3aumocBsA3p yacTeld MHOIOKJIETOYHOTO OpraHu3Mma. TKaHW, OpraHbl U CUCTEMBI OPraHOB.
OpranusMm kak enquHoe nenoe. ['omeocras.

Tkanu pacteHuil. TUIbl pacTUTENBHBIX TKaHE: oOpa3oBaTeibHasl, HOKPOBHAs, MPOBOAIIAS,
OCHOBHas, MexaHuueckasg. OCOOEHHOCTH CTpoeHHs, (PYHKIUN U paclojOKEHUs TKaHEW B opraHax
pacTeHUi.

TKaHM KMBOTHBIX M 4YE€JIOBEKA. THUIIBI JKMBOTHBIX TKAHEW: JIIUTEIUAbHASA, COCIMHUTEIIbHAS,
MbllIeyHas, HepBHass. OCOOEHHOCTH CTpOEHHUs, (DYHKIMH M pacloyioKeHHs TKaHeH B opraHax
KUBOTHBIX U 4EJIOBEKA.

Opranel. BereratuBHble M IeHEpaTHBHBIE OpraHbl pacTeHHH. Opranbsl M CHCTEMBI OpPraHOB
KUBOTHBIX U 4yesoBeKa. DyHKIMN OPraHOB U CUCTEM OpPI'aHOB.

Onopa Tena opranuzMoB. Kapkac pacrenuil. CkeneTbl OZHOKJIETOYHBIX U MHOTOKJIETOYHBIX
AKHUBOTHBIX. HapyXHbIi 1 BHYTpeHHUH ckeneT. CTpOeHHE U TUIIbI COETUHEHHS KOCTEH.

JIBukeHune opraHu3MoB. J[BI)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHIHOE, KIYTUKOBOE,
pecHuyHOe. JIBM)KEHHME  MHOTOKJIETOYHBIX PACTEHHMM: TPONMW3MBI M  HAcTuu. JIBUXKEHHE
MHOTOKJIETOYHBIX KMBOTHBIX M 4Y€JOBEKa: MblllIeyHast cuctema. Peduiekc. CkeneTHble MBIIIIBI U UX
pa0ora.

IIuranue opranusmosB. IloryomeHue BOABI, YIVIEKUCIOIO Ta3a U MHUHEPAIBHBIX BELIECTB
pacteHussMU. IluraHue XKUBOTHBIX. BHYTPHUIIOJIOCTHOE M BHYTPUKIIETOYHOE nuieBapeHue. [Iuranue
MIO3BOHOYHBIX KMBOTHBIX. OTHENbl NUIIEBAPUTEIBHOIO TpakTa. [IuWieBapUTENbHBIE JKEJIE3BI.
[InmeBapuTenpHas CUCTEMA YEIOBEKa.

Heixanue opranu3moB. Jlpixanue pactenuit. [Ipixanue >xuBOTHBIX. uddy3us rasor uepes
MOBEpPXHOCTh KieTku. KokHoe npixanuwe. JlpixaTenbHash mMOBepXHOCTh. JKabepHoe u JIEroO4HOE
NpIXaHue. /[pIXxaHWe MO3BOHOYHBIX JKMBOTHBIX M 4YEJIOBEKA. DBOJIIOLHOHHOE YCIOXHEHUE CTPOCHHS
JIErKUX MMO3BOHOYHBIX KUBOTHBIX. [[pIXaTeapHas cUcTeMa 4eloBeKa. MeXaHu3M BEHTW ALY JIETKUX Y
NTHIL U MIIEKOTUTAIOMUX. Perynsanus apixanus. JlprxarenbHbie 00bEMBI.

TpaHcnopt BelecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUM. TpaHCIIOPT BEIIECTB Y
*UBOTHBIX. KpoBeHOCHas cucrema u €€ opransl. KpoBeHOCHas cucTteMa MO3BOHOUYHBIX KUBOTHBIX U
yenoBeka. Cepjie, KpOBEHOCHBIE cOCYObl M KpoBb. Kpyrum kpoBooOpaiieHus. DBOJIOLHUOHHBIE
YCIIO)KHEHHS CTPOECHMSI KPOBEHOCHOW CHCTEMbI TO3BOHOYHBIX >KMBOTHBIX. Pabora cepauma u eé
perynsanus.



Boinenenne y opranu3sMoB. Beigenenue 'y pacteHuil. BbimeneHwe y  KMBOTHBIX.
Coxparutenbable Bakyosnu. Opranbl BeiaeneHus. OuibTpanus, CeKpenus 1 00paTHOE BCaChIBAaHHE KaK
MEXaHU3MbI pabOThl OpraHoB BblAeTeHHUA. CBsI3b MOJOCTH Telda ¢ KPOBEHOCHOM M BBIACTUTEIBHON
cUCTeMaMU. BbigeneHne y I103BOHOYHBIX JKMBOTHBIX M dyenoBeka. [louku. Crpoenue u
¢dbynkunonuposanue Hepona. O6pazoBaHNE MOYH Y YEIIOBEKa.

3amuTa y OpraHu3MoB. 3aluTa y OJHOKJIETOUHBIX OpraHu3mMoB. Crnopbl OakTepuil M LUCTHI
MPOCTEUIINX. 3alllUTa Y MHOTOKJIETOUHBbIX pacTennil. Kyrukyna. CpencTBa mnacCUBHON U XMMHUYECKOM
3auThl. ODUTOHLIMIBI.

3almuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOJHBIE. 3allUTa OPraHU3Ma OT
Oones3nell. IMMyHHas cuctema denoBeka. KieTouHblil U TyMOpanbHbI UIMMYHUTET. BpoxaéHHBINA U
npuoOpeTEHHBIH  crienupUIecKuii HMMMYHUTET. Teopuss KIOHAJIBHO-CEIEKTHUBHOTO HMMYHUTETa
(IL. Opnux, ®.M. bepner, C. Tonerasa). BocnnanurenbHble OTBETHl OpraHu3MoB. Posb BpoKIAEHHOTO
MMMYHUTETA B Pa3BUTHUHU CUCTEMHBIX 3a00JI€BaHUM.

Pa3apaxuMocTp U peryisuus y opraHu3MoB. Pa3apaxuMocTh y OJJHOKJIETOYHBIX OpPraHU3MOB.
Takcucel. PaznpaxumMocTb U peryisinus y pacteHuil. PocToBble BeniecTBa U X 3HaYCHUE.

Hepsnas cucreMa u pedriekTopHast perynsuus y XKUBOTHbIX. HepBHasi cucrtema U €€ OTAEeNbl.
DBOJIIOLIMOHHOE YCJIO)KHEHHE CTPOCHHUSI HEPBHOW CUCTEMBI Y >KMBOTHBIX. OTIEIbl TOJOBHOTO MO3ra
MTO3BOHOYHBIX KUBOTHBIX. Pediiexc u pednexropHas ayra. besycioBHbie U yCIIOBHBIE pEQIICKCHI.

['ymopanbHast peryisuus U SHIOKPUHHAs CHCTEMa JKMBOTHBIX M uenoBeka. JKenessl
SHJOKPUHHOM CHCTEMBI U UX TOPMOHBI. /[eicTBME TOPMOHOB. B3anMOCBsA3b HEPBHOW U 3HIOKPUHHOMN
cucreM. [ mmoranamo-runoduzapuas cucrema.

JlemoHcTpauu:

[Toptpet: N.II. I1aBnos.

Tabmuplr u  cxeMbl: «OJHOKJIETOYHBIE BOAOPOCIH», «MHOTOKIETOYHBIE BOJOPOCIN,
«bakrepun», «lIpocreiimme», «Opranbl UBETKOBBIX pacTeHU», «CHCTEMbl OPraHOB MO3BOHOYHBIX
XKUBOTHBIX», «BHyTpeHHee CTpOeHHE HaceKOMbIX», «TkaHu pacreHuit», «KOpHEBbIE CHCTEMBI»,
«Ctpoenue credinsn», «CTpoeHue JMCTOBOM IUIAaCTUHKNY», «TKaHU KUBOTHBIX», «CKeNleT uenoBeKay,
«ITumeBapurensHas cucrema», «KpoBeHocHass cucrtemay, «JlpixarenbHas cucrema», «HepHas
cuctemay, «Koxay, «Mpliednas cucteMay, «BoimenutenbHas cucrema», « QHIOKPUHHAS CHCTEMay,
«Ctpoenne wMbImby, «MmmynauteT», «KumednononoctHeie»y, «CxemMa TMHTaHUS pPaCTEHUN,
«KpOoBEeHOCHBIE CUCTEMBI MO3BOHOYHBIX KUBOTHBIX», «CTpoeHue rujipel», «CTpoeHue IiaHapumn,
«BHyTpeHHee cTpoeHHe JOXkKAeBOro uepBs», «HepBHas cuctema prioy, «HepBHas cuctema JIsATyILIKIY,
«HepBHast cucrema mnpecMbikaromuxcs», «HepBHas cucrema nruny, «HepBHas cucrema
MJIEKOMUTAINX», «HepBHas cucTeMa yenoBekay, «Pedexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIIpenapaTbl OJHOKJIETOYHBIX OpPraHU3MOB,
MUKpOTpenaparbl TKaHEW, pPaKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, HUIJIOKOXKHX, JKHUBBIE
9K3EMIUIAPbl KOMHATHBIX pAacTeHUM, repOapuy pAacTEHUN pa3HBIX OTJENOB, BIIAXKHBIE IpernapaThl
KUBOTHBIX, CKEJIeThl IO3BOHOYHBIX, KOJUJIEKIIMH OeCrO3BOHOYHBIX KMBOTHBIX, CKEJET YeJIOBeKa,
o0opyZ0BaHUE Ul JEMOHCTpALlMU TOYBEHHOTO M BO3JYIIHOTO MUTaHHWS PACTECHWH, paclleruIeHUs
KpaxMana u OenKoB moj JeiicTBueM (epMeHTOB, 00OpYyJOBaHUE MAJS JEMOHCTPALUHU OIBITOB IO
U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEJIbHBIX JBUKEHHUM, MOJIEIN TOJIOBHOTO
MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlaGopaTtopHas pabota «3ydeHue TKaHel pacTeHUN».

JlaGopaTtopHnast pabota «/3yueHue TkaHeH )KUBOTHBIX.

JlaGopaTtophnas pabota «/3yueHne opraHOB IBETKOBOTO PACTEHUSI.

Tema 10. Pa3aMHOX€EHHE U pa3BUTHE OPTaHU3MOB.



®DopMBl pa3MHOKEHHUSI OpraHU3MOB: Oecronoe (BKJIOYasl BETeTaTUBHOE) W TOJIOBOE. Bub
0ecroJoro pa3sMHOXKEHUS: IOYKOBAaHUE, CIIOPYIALUS, pparMeHTalus, KIOHUPOBAHHUE.

ITonoBoe pazmHoxeHue. I[lonoBble kneTku, uiau rameTsl. Meitos. Cranuu meiiosa. IloBenenue
XpoMocoM B Mero3e. KpoccuHrosep. buonornyecknii CMbICI Me03a U II0JI0BOTO Iporecca. Menos u
€ro MECTO B )KM3HEHHOM IIUKJIE OPTaHU3MOB.

[TpenzaponpimieBoe pazButHe. ['amerorenes y »xuBoTHbIX. [losoBblie xene3bl. OOpa3oBaHue U
pa3BUTHE NOJIOBBIX KiIEeTOK. Criepmarorenes u ooreHe3. CTpoeHue MOJI0BbIX KIETOK.

OmionoTBOpeHne M SMOPHOHAIBHOE pa3BUTUE JKUBOTHBIX. CHOCOOBI OIIOAOTBOPEHMS:
HapyXHoe, BHyTpeHHee. [lapreHorenes.

NuauBuayalbHOE PAa3BUTUE OPraHU3MOB (OHTOr€HE3). DMOpHOJIOTHS — HayKa O Pa3BUTHU
opranm3moB. Cramuu >MOpUOTeHe3a JKUBOTHBIX (Ha mpuMepe Jsarymku). JpoGmenue. Twumbl
npo6nenusi. OCOOCHHOCTH JPOOJICHHUS MIICKOMHUTAIOIINX. 3apOMABIIICBbIE JIMCTKH (TaCTPYIISIIHS).
3axiajika OpraHoB U TKaHEW U3 3apOJbIILIEBbIX JUCTKOB. B3anMHOE BiIMsIHUE YacTell pa3BUBAIOLIErOCs
3apojplia (AMOpHOHAIBHAS MHAYKLMSA). 3aKiajgka IJIaHa CTPOEHUS MKMBOTHOIO KakK pe3yibTar
UepapXU4eCcKuX B3auMOJeHcTBUN TIeHOB. BiusHue Ha >SMOpHOHANBHOE pa3BUTHE PA3IUYHBIX
(baKTOpPOB OKpPY’KAIOLIEH Cpebl.

Poct u pa3Butue xuBoTHBIX. [locTamOproHanbHbIN nepuoa. [Ipsimoe U HenpsMoe pa3BUTHE.
PasButue ¢ meramopho30M y GeCriO3BOHOYHBIX U TIO3BOHOYHBIX KHBOTHBIX. bruoornueckoe 3Ha4eHne
IPSIMOTO U HETIPSMOTO Pa3BUTHS, UX PAaCIPOCTpaHEHUE B pUpoAe. TUilbl pocta )KUBOTHBIX. DaKkTOPHI
pEryJsiHu POCTa JKUBOTHBIX M uenoBeka. CTaguu MOCTIMOPHOHAIBHOTO Pa3BUTHS Y JKUBOTHBIX U
yenoBeka. [lepruospl oHTOoreHesa yenoeka. CTapeHue U CMEPTh Kak OMOJIOTMYECKUE MPOLIECCHI.

PazmHoeHue u pasButHe pacteHuil. ['amerodur u crnopoput. Meio3 B KU3HEHHOM LUKIE
pacrenuil. O6pa3zoBaHue crop B mnpouecce Meio3a. ['amerorenes y pacrenuil. OmionoTBopeHue U
pa3BUTHE PACTUTENBHBIX OpPraHU3MOB. /[IBOIHOE OILUIONOTBOPEHHE Yy LIBETKOBBIX PpAacTCHUM.
OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHn3MBl PEeryJsiuy OHTOTE€HE3a y PACTEHUH U )KMBOTHBIX.

JeMoHCTpauu:

[Toptpersr: C.I'. HaBamun, X. IlIneman.

Tabmuupl U cxembl: «BereraTuBHOE pa3sMHOXKEHHE», «THUIBI OECTOIOTO Pa3sMHOXKCHHS»,
«Pa3mHOXeHue xiaMuIoMOHaAb», «Pa3MHOXeHue HBrieHbl», «Pa3MHOXeHue ruapbly», «Meios»,
«Xpomocombl», «l'amerorenes», «CTpoeHHE SHLEKIETKH U crepMaTo3onna», «OCHOBHBIE CTaIuu
oHTOreHe3a», «lIpsiMoe m Henpsimoe pa3ButHe», «Pa3BuThe Malickoro xyka», «Pa3BuTthe capaHum»,
«Pa3BuTne nArymkn», «/[BoiHOE OIUIONOTBOpEHHE Yy IIBETKOBBIX pacTeHUil», «CTpoeHHE CEMSH
OJITHOZIOJIBHBIX W JBYIOJIBHBIX PAacTeHUN», «JKU3HEHHBIM LUK MOPCKON KamycTel», <«OKnW3HEHHBIN
LUK MXa», « KN3HEHHBIM MK TAIIOPOTHUKAY, «KN3HEHHBIA LIUKJI COCHBD.

OO6opynoBaHue: CBETOBOM MMKpPOCKON, MHKpONpENnaparbl SIMIEKIETOK U CIIepMaTO30U/I0B,
Moienb «L{uKIT pa3BUTHS JATYLIKNY.

Jlabopatopnast pabora  «M3yueHuwe  CTpOEHHS  TIOJIOBBIX  KIETOK Ha  TOTOBBIX
MHUKpOIpenaparax.

[Ipaktuyeckas pabora «BbIgBIEHHE MPU3HAKOB CXOJCTBA 3apOJbIIIEH IO3BOHOYHBIX
KUBOTHBIX).

JlaGopatopHas padoTta «CTpoeHHe OPraHOB Pa3MHOXKEHHUS BBICIIMX PACTCHUI.

Tema 11. I'eHeTnka — Hayka O HACJIEICTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB.

HcTopusi cTaHOBJIEHHS] U Pa3BUTHS NeHETHKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponp oredyecTBeHHbIX Y4€HbIX B pas3Butuu reHetuku. Pabotel H.K. Kombiona,



H.U. BaBunoBa, A.H. benozepckoro, [I'.JI. Kapneuenko, H.A. ®ununuenko, H.B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE TIOHATHS U CUMBOJIBL. | OMOJIOIrMYHbIE XPOMOCOMBI, AJLIEJIbHBIE TEHBI,
aIbTEpHATUBHbIE IPU3HAKM, JOMMHAHTHBIM M PELECCUBHBIN NpPHU3HAK, T'OMO3UIOTAa, I'€TEPO3UTOTa,
qucTas JUHHUSA, THOPHUIBL, TeHOTUN, (eHOTHN. OCHOBHBIE METOABl T€HETUKH: THOPUAOIOTUYECKHIA,
LUATOJIOTUYECKUN, MOJIEKYJIIPHO-TE€HETUYECKHI.

JleMoHCTpamuu:

[Toptpersr: I'. Mengens, [I'.nge ®pusz, T.Mopran, H.K. Konsuos, H.W. BaBunos,
A.H. benoszepckuit, I'.J]. Kaprieuenko, FO.A. ®ununmyenko, H.B. Tumodees-PecoBckuii.

Tabmuubl 1 cxembl: «MeToabl TeHETUKI», «CXEeMbI CKPEILIUBAHUS.

JlaboparopHas padota «Jpo3oduiia kak 00bEKT FTEeHETHUECKUX HCCIICTOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACIEACTBEHHOCTH.

Monorubpuaaoe ckpemuBanue. [lepBbrii 3akoH MeHens — 3aKoH €IMHOOOpa3usi THOPHUIOB
nepBoro mnokojeHus. [IpaBuno nomMuHupoBanus. Bropoit 3akoH MeHaenss — 3aKOH paclUEIIeHUs
npu3HakoB. LluTonoruueckre OCHOBBI MOHOTHOPUTHOTO CKpelBaHus. [ Mmore3a 4iucTOThl raMerT.

AHanu3upyrollee ckpemuBanue. [IpoMexyTouHblil XxapakTep HacienoBaHus. Pacmernsenue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHUPOBAHUMU.

JurubpunHoe ckpemuBanue. Tperuid 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO HACJICTOBAHHMS
pu3HaKoB. LluTonoruueckre 0CHOBbI TUTMOPUIHOTO CKPELIMBAHUSI.

CueruienHoe HacienoBaHue npusHakoB. Paborel T. Moprana. CieruieHHOE HaciaedoBaHUE
I€HOB, HapYyIlIEHUE CIETUICHUSI MEX/ly TeHaMU. XPOMOCOMHaAsl TEOpHUsl HACJIEICTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIM MEXaHU3M OIPEACNICHUs] 10Jla. AYTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['OMOTaMeTHBIN U TeTepOoraMeTHbIN NoJI. ['eHeTnueckas CTpyKTypa MOJIOBBIX XPOMOCOM.
HacnepoBanue npu3HakoB, CHEMJIEHHBIX C MTOJIOM.

I'enotun kak wnenoctHas cuctema. lliedoTponuss — MHOXECTBEHHOE [JEHCTBHE TI€Ha.
MHoxecTBEeHHbIN ayuienu3M. BzauMozeiicTBue HeayielnbHbIX reHOB. KoMIuieMeHTapHOCTh. DnucTas.
[Tonmumepus.

I'eHeT4eCKUM KOHTPOJIb Pa3BUTHS PACTEHUM, JKUBOTHBIX M YEJIOBEKa, a TakKke
(U3HOIOrMYECKUX MPOLIECCOB, TOBEIEHUS U KOTHUTUBHBIX (QYHKIMH. ['eHeTHueckue MexaHU3MbI
CUMOMOTeHEe3a, MEXaHU3Mbl B3aUMOJCHCTBHUS «XO3MMH — Mapa3uT» M «XO3IUH — MHUKPOOHOMM.
I'eHeTHuecKUe acTIeKThl KOHTPOJISI M U3MEHEHUS HacIeICTBEHHON MHPOPMaIIUU B MOKOJIEHUAX KIETOK
U OPTaHU3MOB.

JemMoHcTpanuu:

IToprpetsr: I'. Mennens, T. Mopras.

Tabmunel u cxembl: «llepBblii U BTOpoW 3akoHbl Mennens», «Tperuil 3akoH Menzaens»,
«AHanu3upyrolee ckpeuBanuey, «Henomnoe nomuHupoBaHue», «ClenjaeHHOe Hacled0BaHNe
MPU3HAKOB y JApo3oduibly», «l'eHetnka mnona», «Kapuorun uenoseka», «Kapuotunm apo3opuiibi»,
«Kapuorun nruns», « MHOKECTBEHHBIN aJlIenn3M», «B3anMoaencTBre reHoBy.

Ob6opynoBanue: MoJeNnb JUIsl JAEMOHCTpAallMHd 3aKOHOB €IUHOOOpa3us TMOpUIOB MEpBOTO
IIOKOJIEHUS M PACLIEIUIEHWs NPU3HAKOB, MOJEIb JUIsI JEMOHCTPAllMM 3aKOHAa HE3aBUCHUMOIO
HACJIEJOBaHMUsl NPU3HAKOB, MOJENb JUIS AEMOHCTPAllUM CLEIUIEHHOTO HAaclIEOBAaHMs NPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKponpenapart: «Jpo3odpunay.

[lpaktuueckass pabora «M3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO CKpEIIMBAHUS Y
TPO30(UITBI».

[TpakTrueckas pabota «/3ydeHue pe3yabTaToB TUTMOPUAHOIO CKPEIIMBAHUS Y JPO30(UIBI».

Tewma 13. 3aKOHOMEPHOCTH U3MEHUYUBOCTH.



B3auMmopeiictBue TeHoTMma © cpeApl Npu  (GOpMHUpOBaHMHM (peHoTHna. FV3MEeHYHBOCTH
npu3HakoB. KauecTBeHHbIE U KOJIMYECTBEHHbIE TPU3HAKU. BUIbI N3MEHUUBOCTH: HEHACIIEICTBEHHAS U
HaCJIEeICTBEHHASI.

MoudukaonHas HW3MEHYMBOCTb. Ponb cpensl B (OPMHUPOBAHMM MOJU(PHUKAIIMOHHON
n3mMeHuuBocTM. Hopma peakuuu npusHaka. BapuanMOHHBIA psJ W BapHAallMOHHAs KpUBas
(B. Noranncen). CoiicTBa MOAU(PUKAIIMOHHON U3MEHUYUBOCTH.

I'enoTunuueckass W3MEHUYUBOCTh. (CBOWCTBA T'E€HOTHUIIMYECKONW HW3MEHYUMBOCTH. Bujbl
TeHOTUITUYECKON N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOunaTtuBHasT W3MEHYMBOCTh. Me0O3 W TOJIOBOH IPOIECC — OCHOBa KOMOMHATHBHOM
W3MEHUYUBOCTH. POIh KOMOWMHATHBHOW HM3MEHYMBOCTH B CO3JIaHUU TCHETHUYECKOTO Pa3zHOOOpasus B
npezeiax 0JHOrO BUJIA.

MyTtanmonHass HW3MEHUYMBOCTb. BuJbl MyTanuid: TEHHBIE, XPOMOCOMHBIE, TE€HOMHEIE.
CrnoHTaHHBIE W UWHIYLUUPOBAHHBIE MYyTallMU. SIepHbIE M  [UTOIJIA3MATHUYECKUE MYTalluu.
Comarnueckue U 1oJIoBble MyTaluu. [IpuunHbBl BO3SHUKHOBEHHSI MyTaluil. MyTareHsl U UX BIMSIHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAalMOHHOIO Ipolecca. 3aKOH TOMOJIOTHYECKUX pAIOB B
HacnencTBeHHoi n3menunBoctu (H.M. BaBunoB). BHesnepHas H3MEHYMBOCT U HACIEACTBEHHOCTD.

JlemoHcTpauu:

IToptpersr: I'. ne ®pus, B. Moranucen, H.1. BaBuios.

Tabmuner u cxembl: «Bunmbl wW3MeHUHMBOCTHY, «MoaudukanuoHHas W3MEHYHBOCTHY,
«KoMOuHaTHBHAST W3MEHYHMBOCTHY», «Meio3», «OmnogorBoperue», «l[ eHeTnueckue 3a0oJieBaHUs
yenoBekay, « Buasl myranuin.

O6GopynoBaHue: uBble U repOapHble DSK3eMIUISIphl KOMHATHBIX PACTEHUH, PUCYHKH
(doTorpadun) >KMBOTHBIX C pa3JIMYHBIMU BUJAMU U3MEHUYHBOCTH.

JlaboparopHas padota «MccienoBanue 3akOHOMEPHOCTEH MOAM(PUKAITMOHHON U3MEHUHUBOCTH.
[TocTpoeHre BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

[TpakTiueckas pabota «MyTtauuu y 1po30(}uiisl (Ha TOTOBBIX MUKPOTpENnaparax ).

Tewma 14. I'eHeTnka yenoBeka.

KapuoTtun yenoseka. MexayHapoHasi mporpaMmma MCCJIeIOBaHUs TeéHOMa YesloBeka. MeTobl
M3y4YeHUs TeHETUKHU YEJIOBEKA: reHeaJTOTHYECKUM, OM3HEIIOBBINA, IIMTOTEHETHYECKUH, MTOMYJIAIIMOHHO-
CTAaTUCTUYCCKUH, MOJICKYJIIPHO-TE€HETUUECKHH. CoBpeMeHHOE ompeieseHue TeHOTHIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHHE, T€HOTUIIUPOBAaHME, B TOM uyucie ¢ nomombio [II[P-ananuza.
Hacnencteennsie 3a0oneBanus yenoBeka. ['eHHbIE M XpOMOCOMHBIE OOJIE€3HM 4eloBeka. bonesHu c
HACJIEACTBEHHON NPEeApacnolOKEHHOCThI0. 3HAUYEHUE MEAUIMHCKOW F€HETUKHU B IIPEIOTBPALICHUN U
JICYEHUH TEeHEeTUYeCKUX 3a0oJeBaHHMil uenoBeka. MeauKO-TeHETHYeCKOe KOHCYJIbTHPOBAHUE.
CtBoJoBBIC KJIETKH. [IOHATHE «T€HETUUECKOTo TPy3a». DTHUECKUE aCTeKThl UCCIIEIOBAHUNA B 00JIacTH
peIaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KJIETOK.

['enetndeckue (akTOphl TOBBINIEHHONW YYBCTBHTEIBHOCTH 4YeENOBEKa K (HU3WYECKOMY U
XUMHUYECKOMY 3arps3HEHUI0 OKPYXKAIOMIeH cpespl. ['eHeTrnueckas mpeapacioioKEeHHOCTh YelIOBEKa K
MaTOJIOTUSIM.

JlemoHCTpauu:

Tabmuner 1 cxembl: «Kapuotum uyenoBeka», «MeTOapl W3Y4YEHHs] TEHETUKH YEIIOBEKay,
«["eneTnueckue 3a00IeBaHUS YETTOBEKAY.

[TpakTiueckas pabota «CocTaBieHHE U aHAIU3 POJIOCIOBHOM.

Tewma 15. Cenekiust opraHU3MOB.

JomecTrkanus U cenekius. 3apoxKaeHue ceneknuu u nomectukanuu. Yuenue H.U. BaBunosa
o llenTpax mMpOMCXOXIEHUS W MHOTO0Opa3usi KyJIbTypHBIX pacTeHHi. Poiib ceneKkIuu B CO3daHUHU



COPTOB pacTeHUM M MOPOJ KUBOTHBIX. CopT, MOpoJa, IITAMM. 3aKOH TOMOJIOTMYECKHX PsAIOB B
HacneacTBeHHOH n3meHnunBocty H.W. BaBuioBa, ero 3HaueHue 17151 CENEKIIMOHHON PaOOTHI.

MeTtoapl ceneKIMOHHOM paboThl. VcKyccTBeHHBIH OTOOp: MAacCOBBIM M WHAWBUIYAIbHBIMN.
Oranbl KOMOMHAIIMOHHOW cenekuuu. VcmbiTanue npousBoauTeneii mo moromMcTBy. Otbop 1O
TCHOTHITY C MOMOIIBIO OLEHKH (PEHOTHIIA MOTOMCTBA U OTOOp MO T'CHOTHILy C IOMOUIbIO aHaIH3a
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METO/]l CEelIeKIIMOHHOM paOoThl. PaguaninoHHbIA U XUMUYECKHIA
MyTareHe3 Kak MCTOYHUK MYyTalMi y KyJIbTYpHbIX (OopM opraHu3MoB. lcmonb3oBaHHEe T'€HOMHOIO
penakTHpoBaHus U MeToqoB pekoMOuHaHTHbIX JIHK nns momyuenuss mcxomgHoro marepuana uis
CEJICKLUU.

[lonmyyenue  IONMILIOUIOB. BuytpuBunoBas  rulOpuausanus. bimmskopoacTeeHHOe
CKpeUIMBaHue, Wi WHOpUAMHT. HepoJacTBeHHOE CKpeliuBaHue, Wiu ayTOpuauHr. ['erepo3uc u ero
npuunHbl. Mcmonb3oBanue rereposuca B cenekiuu. OtnanénHas rubpuamsanus. I[Ipeomonenue
Oecrioius MEXBUIO0BBIX THOPUI0B. JlOCTHIKEHUS CENIEKIIMU PACTEHUN U )KUBOTHBIX.

CoxpaHeHHE U U3yYEHUE T€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX JTUKUX pOAUYEH
JUIS CO3JJaHMsI HOBBIX COPTOB U THOPHIOB CEIbCKOXO3SUCTBEHHBIX KYIBTYP.

JlemoHcTpauu:

IToprpersr:  H.W. BaBuiios,  W.B. Muuypun, I'./l. Kapneyenko,  ILIIL JIykpsanenko,
Bb.JI. Acraypos, H. bopioyr, /I.K. besnses.

Tabmuubl u cxembl: «LIeHTpBI MPOUCXOXKICHUS W MHOT000pasusl KyJIbTYPHBIX PACTCHHID»,
«3aKOH TOMOJIOTUYECKUX PSJIOB B HACJIEACTBEHHOM H3MEHUUBOCTH», «MeEToabl CeNeKIun»,
«Otnanénnas rubpuanzanusy, «MyTtareHes3».

JlaboparopHas pabota «M3ydeHwe cCOpPTOB KyJIbTYPHBIX PACTeHM M MOPOJA JOMAIIHUX
YKUBOTHBIX).

JlaboparopHas paboTa «/3ydyeHne METOI0B CENEKLIUU PACTEHUI.

[TpakTuueckas padota «[IpuBHBKa pacTeHUI».

Okckypeusi «OCHOBHBIE METOJbl W JIOCTMDKEHHS CEJEKIMM PAacTeHUH U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOUCIHBITATEIbHBIH YYacTOK, B TEIUIMYHOE
XO035ICTBO, B 1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 15. buoTexHonorusa u CUHTETUYECKask OMOIOTHSL.

OOBekThl, HUCHOJb3yeMble B OHOTEXHOJOTHHM, — KJIETOYHblE W TKaHEBBbIE KYJIBTYpHI,
MHUKPOOPIaHU3MBbl, UX XapaKTepPUCTHKA. TpaaulMOoHHAs OMOTEXHOJIOTUs: XJeOoIedyeHue, NoaydeHue
KHMCJIIOMOJIOYHBIX IIPOJYKTOB, BUHOJIEIIHE. Mukpobuosornyeckui CUHTES3. OOBeKTHI
MHUKPOOHOIOTHYeCcKUX TexHonoruil. [IponsBoacTBo Oenka, aMUHOKUCIIOT U BUTAMUHOB.

CozniaHue TeXHOJOTUI U MHCTPYMEHTOB 1I€JICHANPABIIEHHOTO U3MEHEHHSI U KOHCTPYHPOBAHMUS
T€HOMOB C LENbI0 NOJIYYEHHsS] OPTaHM3MOB M MX KOMIIOHEHTOB, COAEPIKALMX HE BCTPEYAKOLIUECS B
pUPOie OMOCUHTETUUECKHUE MTYTH.

Kierounas wunxeHepus. MeToasl KyiabTypbl KJIETOK M TKaHEW pPAacTeHUHM M IKUBOTHBIX.
Kpunobanku. Comarndeckas ruOpuau3alisi M coMaTHuUecKuil smOpuorene3. Mcnosib3oBaHue
raluiOuJI0B B CEJIEKLIUU pacTeHUU. MICKyCCTBEHHOE OIIIONOTBOPEHHUE. PEKOHCTpYKIMSA SHLEKIETOK U
KJIOHUPOBAHUE KUBOTHBIX. METO/ TPAHCIUIAHTALUHU sAJI€p KIETOK.

XpoOMOCOMHass M TeHHas WHKeHepusa. VICKyCCTBEHHBIM CHHTE3 I'€éHa U KOHCTPYHPOBAHHUE
pexomOunanTHeix JIHK. JlocTikeHns W mNepcHeKTUBBI XPOMOCOMHOW M TEHHOW WH)KEHEPHH.
DKOJIOTHYECKHE U ATHUECKHUE TPOOJIEMbl T€HHOW HWHKEHEPUH.

Menunuackue OuotexHosnoruu. Iloctrenomuas tmdpoBas memunuua. [ILP-amarsocruka.
MeTabonoMHBINM aHaNNU3, TeHOLEHTPUUECKUN aHAJIU3 MPOTEOMa YeJIOBeKa JUIsl OLEHKU COCTOSIHUS €ro



310poBhs. VICmonb30BaHWE CTBOJIOBBIX KIIETOK. TapreTHas Tepamus paka. 3D-OmowH)XeHepus st
pa3paboTku (yHIAMEHTAIBHBIX OCHOB MEAMLIMHCKHX TEXHOJOTHH, CO3JaHMS KOMIUIEKCHBIX TKaHEH
COYETaHHEM TEXHOJOrHHd TpEXMEpHOro OuompuHTHHTAa U ckaddonauara s pemeHus 3aaad
MEPCOHAIIM3UPOBAHHON MEIUIMHBI.

Co3naHue BEKTOPHBIX BakKIUH C I€NbI0 OOECreYeHus: KOMOMHHPOBAHHOW 3alllUTHI OT
Bo3Oyauteneii OPBU, ycTaHoBiIeHHME MOJNCKYJSIPHBIX MexaHU3MOB (yHkiuonupoBanus PHK-
COJIep>KaIlliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUs YETIOBEKA U JKUBOTHBIX.

JleMoHCTpamuu:

Tabmuner 1 cxembl: «/cnonb30BaHNEe MUKPOOPTAaHU3MOB B MPOMBILIUIEHHOM IPOU3BOJICTBEY,
«Knerounas nHxkeHepus», «I eHHAast UHKEHEPUS».

JlaboparopHas pabota «3ydeHne o0bEKTOB OMOTEXHOIOTUM.

[Tpaktuyeckas pabdora «I[lomyyeHre MOJOYHOKUCIIBIX TPOILYKTOBY.

Okckypeusi «bBHOTEXHOJIOIMSl — BaXKHEHIIas NPOM3BOAMUTENbHAS CHJIA COBPEMEHHOCTH (HA
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO).

Copepxanne ooyuenus B 11 kiacce.

102 4, u3 HUX 8 4 — pe3epBHOE BpeMsi

Tewma 1. 3apoxaeHue u pa3BUTHE SBOTIOIMOHHBIX MPEICTaBICHUN B OMOJIOTHH.

OpomononHas Teopust Y. Jlapsuna. Ilpennoceuiku BO3HUKHOBEHMs JAapBHUHU3MA. JKHU3Hb U
Hay4Has neareabHocTh Y. /lapBuHa.

JBuxynue cuibl 3Bonmonuu BUaoB 1o Y. JlapBuHy (BbICOKAass MHTEHCUBHOCTh Pa3MHOXKEHMUS
OpraHM3MOB, HAacCJIeJICTBEHHAas: H3MEHUYUBOCTb, OOpbOa 3a CyIECTBOBAaHUE, ECTECTBEHHBIH U
UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrerndyeckord Teopuu sBoitouun (CTDI). HeilitpanbHas Teopus SBOJIOLMH.
CoBpeMeHHass 3BOJIOLMOHHAs OHOJOrUs. 3HAUEHUE SBOJIOIHOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAYyUYHON KapTUHBI MUPA.

JlemoHcTpauu:

[Toptpersr: Apuctorens, K. Jlunne#t, XK. Jlamapk, 3. Cent-Unep, XK. Kwosbe, Y. lapBuH,
C.C. Yerepukos, U.U. lImanerayzen, /. Xonneitn, /I.K. benses.

Tabmuner u cxembl: «Cucrema xuBoil mpuponsl (no K. JIunuero)», «JlecTHHIIa >KUBBIX
cymectB (o Jlamapky)», «Mexanusm (GpopMUpoBaHUs MPUCTIOCOOIEHUN Y pACTEHUN U KUBOTHBIX (IO
Jlamapky)», «Kapra-cxema mapupyra nyrewmectsus Y. Jlapsuna», «Haxonku Y. Jlapsunay, «PopMsl
60pb0BI 3a cymecTBoBaHUE», «Ilopoabl romybei», «MHOroodpasue KylabTypHBIX (DOpM KaIyCThD»,
«[Topoapl HOMaIIHUX XUBOTHBIX», «Cxema oOpazoBanusi HOBBIX BHIOB (1o Y. JlapBuny)», «Cxema
COOTHOILIEHUS JBUXKYUIUX CHJI 3BOJIOLUN», «OCHOBHBIE IIOJIOKEHHMS CHUHTETHYECKONH TEOpUU
SBOJIIOLIVM.

Tema 2. MukpoaBoonus U €€ pe3ysbTaThl.

[Tomymsiuust Kak dJeMeHTapHas eAuHuLa HBoiolMd. COBpEMEHHBIE METO/bl OLIEHKH
TEeHETUYECKOT0 Pa3HOO0Opa3us M CTPYKTYpbl MOMyisiiuil. V3mMeHeHHe reHopoHIa MOMyNALHUHU Kak
JJIEMEHTAapHOE  DJBOJIOLMOHHOE SBJIEHME. 3aKOH TIeHerndyeckoro pasHoBecus Jx. Xapaw,
B. BaiinGepra.

OneMmeHTapHble  (QaKTOpbl  (ABWKYLIME CHJIBI) 3BOMIOUMHA. MyTalMOHHBIA  IpoLecc.
KomOunatuBHass u3mMeHuMBOCTh. Jlpeiid reHoB — ciyuyaiiHble HEHanpaBlIeHHbIE W3MEHEHHs 4acTOT
aneneid B nonmynsuusax. O¢dekr ocHoBarens. Murpauuu. M3omsuus nonmynsuuii: reorpaduyeckas
(mpocTpaHcTBeHHas ), Orosoruyeckast (pempoyKTUBHAS ).



EcrecTBeHHbIl 0TOOp — HampaBisitonuid GakTop 3BoTonUH. DOPMBI €CTECTBEHHOTO 0TOOpA:
JBIDKYIIUH, CTaOMIU3UPYIOIUH, pa3pbiBatonInii (qu3pynTuBHEIi). [lonoBoit oT6op. BozHukHoBeHNE
Y 3BOJIIOLIUS COLIMATIBHOTO MTOBEACHUSI JKUBOTHBIX.

[Tpucnoco0IEHHOCT,  OPraHM3MOB  Kak  pe3yjabTaT MHUKPO3BOJIOUUU. BO3HUKHOBEHME
NPUCTIOCOOTCHUH y OpraHu3MoB. ApomMopdo3bl M uanoananTauuu. [IpuMepsl mpucnocoOneHuit y
OpraHHU3MOB: Mopdonoruueckue, dbuznonorunyeckue, OMOXMMHYECKHE, MOBE/ICHYECKUE.
OTHOCUTENBHOCTH MPUCITIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurtepunm u cTpykTypa. BupooOpazoBanue Kak pe3yiabTaT MHKPOIBOJIOLUU.
WM3onsmuss  —  ximroueBod  pakTop BugooOpazoBanus. Ilytu u  cmocoObl  BHI000pa3oBaHUS:
ajuionatpuueckoe  (reorpaduueckoe),  CUMIATPHUECKOe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»
(monurmonau3anus, Ttuopuau3anus). JNMUTeIbHOCTh HBOIOIMOHHBIX ITPOLIECCOB.

Mexanu3msbl (GOpMUPOBAHHS OHOIOTUIECKOTO pa3HOOOpa3usl.

Ponp  »BoOmronuoHHON ~ Omonmormu B pa3pabOTKE HAyYHBIX  METOJOB  COXPAaHEHUS
O6uopazHooOpazusi. MUKpPOIBOIIONUS M KOJBOJIOLHUS MApa3sUTOB W UX X035€B. MeXaHU3Mbl
(dbopMUpOBaHUS YCTOMYMBOCTU K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JlemoHcTpanuu:

[Toptpetsr: C.C. UerBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanoOHHAs M3MEHUYUBOCTHY», «[loMynsiMOHHAs CTPYKTypa BHIA»,
«CxeMa nposiBieHUs 3akoHa Xapau—BaitHOepray», «/IBuxkyiue cuibl 3BOJIOLUNY, «DKOJIOTHYECKas
W30S TIOMYJSIUAN ceBaHCKOH (openm», «I'eorpadudeckas M30JALUS TUCTBEHHUIBI CHOUPCKOM 1
JIUCTBEHHUIIBl JaypcKoiy», «llomysisainnoHHbIE BOJIHBI YMCIEHHOCTH XHIIHUKOB U KepTB», «Cxema
JEHCTBHUS E€CTECTBEHHOro oTOopa», «Dopmbl OopbOBI 3a cyiiecTBOBaHHEY, «HIyCTpuanbHBIN
MEJTaHU3M», «KuBble  HCKOMaeMbIey, «IlokpoBUTENBCTBEHHAs ~ OKpacka  >KMBOTHBIXY,
«[Ipenpynpexnaromniasi okpacka KHUBOTHBIX», «Du3nonorndeckue ananranuu», «[IpucnocobieHHOCTh
OpPraHu3MOB U €€ OTHOCUTENIBHOCTBY, «Kputepuu Bumga», «Buabl-nBoitHukny», «CTpykTypa BUIa B
npupoae», «Crocobbl BumooOpazoBaHus», «l'eorpaduyeckoe BumooOpazoBaHue TPEX BUAOB
JaHABIIEH», «DKOJOTHYecKoe BUA000pa3oBaHUE BUIOB CHHHIY, «llomumionasl pacTeHuin»,
«KamycTHO-peieuHbIN THOPUTY.

OGopynoBanue: repbapuy pacTeHUM, KOJIEKIIMM HACEKOMBIX, 4Yydeslia MTHI[ W 3Bepell ¢
IIpUMepaMu pa3IMYHbIX IPUCIOCOOIEHUH, Uyuena NTHUI] U 3Bepell pa3HbIX BUJOB, repOapuy pacTeHHM
OJM3KUX BUJIOB, 00PAa30BaBIIMXCS pa3IMYHBIMU CIIOCOOAMHU.

JlaGopatopHas paboTa «BpIsgBI€HHE N3MEHYUBOCTH y 0COOE OJJTHOTO BUIA».

JlaGopatopHass  pabora  «llpucnocoOneHuss  OpraHu3MOB U HUX  OTHOCUTENIbHAs
1[e1eCO00Pa3HOCThY.

JlaboparopHas pabota «CpaBHEHUE BHA0B 10 MOP(OIOrHIECKOMY KPUTEPHIO.

Tema 3. Makpoa3Bostonus U €€ pe3ybTaThl.

MeTtonpl u3ydeHus MakposBosonuu. llameoHTonornueckue MeToAbl M3YUYEHHS! SBOJIIOLMH.
[lepexonubie popMbl U GUIOrEeHETUYECKUE PSAIBI OPTaHU3MOB.

Buoreorpaduyeckune meropl u3ydeHus 3somonnu. CpaBHeHue (Guopsl U GpayHbl MAaTEPUKOB U
octpoBoB. bruoreorpapudeckue odnacti 3emau. BUbl-5HIEMUKN U PETUKTHL.

OMOpHOJIOTHUECKUE U CPaBHUTEIBHO-MOP(OIOrMYECKHEe METOABl H3YYEHHUS SBOJIOLHUU.
I'eneTnyeckne MeEXaHU3Mbl DBOJIIOIMM OHTOI€HE3a W TIOSIBJIIEHUS DBOJIOLMOHHBIX HOBIIECTB.
['oMonornyHbsle U aHalOTWYHBIE OpraHbl. PyauMmeHTapHbBIE OpraHbl M aTaBU3MbL. MOJEKyIsSpHO-
reHeTUYeCKne, OMOXMMHUYECKHE W MaTeMaTUYeCKHe METOJAbl M3y4eHHUs 3BONIONUH. ['oMoyiornyHbIe
redbl. COBpeMEHHbIE METO/Ibl TOCTPOEHUS (PHIIOT€HETUYECKUX JIePEBHEB.

XPpOMOCOMHBIE MYTaIlM1 U IBOJIIOLMSI TEHOMOB.



OO6mme 3aKOHOMEpPHOCTH (TpaBmiia) sBodonUA. HeoOpaTuMmocTh 3BOJONMH. AJanTHBHAS
paauanysa. HepaBHOMEPHOCTh TEMIIOB ABOJIIOLINU.

JleMoHCTpauu:

[Toptpetsr: K.M. bap, A.O. Koanesckuii, ®. Mromiep, O. ['ekkens.

Tabmuiel U cxeMbl: «DUIOTCHETHUECKUN PSII JIOMIAINy», «ApPXEONTEePUKC», «3BEepo3yOnie
amepb», «Crerouedainbl», «Punnoputsr», «CeMeHHbIE NanoOpoTHUKWY, «buoreorpadguueckue 30HBI
3emnny, «/peiid konTuHEHTOB», «PenukTbl», «HawanbHble cTaguu SMOPUOHATBLHOTO PAa3BUTHUS
IMO3BOHOYHBIX KUBOTHBIX», «I'OMOJIOTMUHBIE U aHAJIOTUYHbIE OpraHbl», «PyIuMeHTb», «ATaBU3MBDY,
«XpoMocoMHbIE HAOOpHI YeIoBeKa M IIMMIIaH3e», «lJIaBHbIE HaMpaBlIeHUs HBOJIOLMNY, «OO0mue
3aKOHOMEPHOCTH 3BOJIIOLUN.

Ob6opynoBanue: KOJUJICKIMH, TepOapuu, MYJSDKA UCKOMIAEMBIX OCTATKOB OPTaHU3MOB, MYJISKH
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB M aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. [IpoucxoxxaeHue U pa3BUTUE )KU3HU HA 3eMJI€.

HayuHnble runoressl IpoOUCX0XkKACHUS KU3HU Ha 3emie. AGuoreHe3 u nancnepmus. Jlonayunsie
MIPEJICTABICHUSI O 3apPOKICHUM XU3HU (KpealuoHM3M). ['Umore3a MOCTOSHHOTO CaMO3apOXKIACHHUS
KU3HU U €€ onposepxkeHue onbitamu @. Penu, JI. Cnamnanuanu, JI. [lactepa. [Ipoucxoxaenue xxu3Hu
1 acTpoOUOIOTHsL.

OcHoBHBIE 3Tallbl HEOpraHUYecKoM sBostouuu. [lmanerapHas (reosoruyeckasi) 3BOJIOLMS.
Xumuueckasi 3BOMIONUSA. AOUOTEHHBIM CHHTE3 OPraHMYECKUX BELIECTB U3 HeopraHmdeckux. OmbIT
C.Mumepa u I'.IOpu. OOpa3oBanue monumMepoB u3 MoHOMepoB. KoamepBarHas rumnoresa
A.N. Onapuna, runore3a nepsuanoro Oynbona J[. XomnnmeiiHa, remerudeckas rumore3a ['. Mémnepa.
Pubosumer (T.Yek) wm rtumoresa «vupa PHK» V. I'unbepra. ®opmmpoBanue wmeMOpaH u
BO3HUKHOBEHHE MTPOTOKJIETKH.

Hcropus 3emnu u MeToabl €€ n3yuyeHus. Vickomnaemble OpraHuyeckue ocTaTku. ['eoXpoHoaorus
u e€ meronbl. OTHOCUTENbHAS M a0CONIOTHAS T€OXpPOHOIOTHs. ['eoXpoHOIOrHYecKas IIKaga: S0HbI,
3pbl, IEPUOJIbI, STIOXH.

Havanbnple sTanbl opraHudeckod sBomtonuu. llosBieHue W 3BONIONUS MEPBBIX KIETOK.
Opomtorusi  MetabonusMa. Bo3HukHOBeHHEe TmepBbIX 3kocucTteM. CoBpeMEHHbIE MHKPOOHBIE
OMOIUIEHKH KaK aHAJIOT MepBhIX Ha 3emiie coobmiecTB. CTpoMaTonuTsl. [IpokapuoThl 1 3yKapUOTHI.

[TpoucxoxaeHne >3ykapuoT (cMMOMOreHe3). OBOJIOLHMOHHOE TPOUCXOXKICHHE BHUPYCOB.
[IponcxoxkaeHre MHOTOKJIETOUHBIX OPraHU3MOB. BO3ZHUKHOBEHNE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX
OpPraHHU3MOB.

OcHOBHBIE 3Tanbl BOJIOLUHN BhICHIMX pacTeHU. OcHOBHBIE apoMopdo3bl pacTeHH. Boixoa
pacteHuii Ha cymry. [losiBneHre ciopoBBIX pacTEHUH U 3aBO€BaHUE UMH Cyllu. CEMEHHbBIE PACTEHUS.
[IpouncxoxaeHre NBETKOBBIX PACTEHHIA.

OcHOBHBIE ATarbl IBOJIIOLNU KUBOTHOTO MUpa. OCHOBHBIE apoMOpP(O3bl KUBOTHHIX. BeH ickas
¢dayna. KemOpuiickuii B3pbIB — TOSIBJICHHE COBPEMEHHBIX THUMOB. [lepBhie XOpAOBHIE >KUBOTHBHIE.
Kuzup B Bose. DBOOIMS MMO3BOHOYHBIX. [Iponcxoxknenue ampuomuit u pentwmid. [IponcxoxaeHne
MiIekonuTalomux U ntul. IlpuHmun xmouyeBoro apomopdosza. OcBoeHHe OeCHnO3BOHOYHBIMH U
II03BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3ButHne xu3HM Ha 3emile IO 3paM M MEpUOJaM: apXel, IPOTEPO30i, Maaeo30i, ME3030H,
KaifHo30M. OOmIast XapakTepuUCTHKa KJIMMaTa M TeoJIOTHUecKuX mporeccoB. [losiBieHue u pacuseT
XapaKTepHBIX OPraHuW3MOB. YTJieoOpa3oBaHME: €ro YCJIOBUS U BIMSHHME Ha Ta30BbIH COCTaB
aTMoCQepBhl.



MaccoBble BbIMHpaHHMSI — OKOJOTMYECKHE KpH3UCBHI mpouutoro. llpuumHel m ciexncreus
MaccoOBBIX BbIMHpaHUi. COBpEMEHHBIN HKOJOTHYECKUH Kpu3uC, ero ocodenHoctu. IIpoGiema
COXpaHeHHs OMOpa3HOo0Opa3us Ha 3emIie.

CoBpeMeHHass cucTemMa OpraHuyeckoro mupa. [IpuHIMOBI KiIaccu(UKaUU OPraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE IPYIIIbI OPraHU3MOB.

JleMoHCTpamuu:

[Toptpetsr: ®. Penun, JI. Cnayutannanu, JI. [Tactep, W.M. MeunukoB, A.W. OnapuH,
. Xonneitn, I'. Mémnep, C. Muuiep, I'. FOpu.

Tabmuupl 1 cxembl: «Cxema ombiTa . Pegu», «Cxema ombitTa JI. [TacTepa mo wu3ydeHuto
camo3apokJeHus: KuszHm», «Cxema oneita C. Mwmepa, [I'. FOpu», «Ortanbl HeopraHuueckon
3BOJIIOLIMNY, «I'eoXpoHoIornUeckas mkanay, «HadaabHble STanbl OpraHMuecKoi 3BOOLUNY, «Cxema
o0pa3oBaHMs dyKapuoT NMyTéM cuMOHoreHnesa», «Cucrema >KUBOW Mpupoasl», «CTpoeHHEe BUpPYyCay,
«Apomopdo3sl pacteHmit», «PUHHOPUTB), «OTHOKIETOUYHbIE BOAOPOCIN», «MHOTOKIETOUYHBIC
Bozopociany, «Mxu», «IlanmopotHukn», «I'010CEMEHHBIE paCTCHU», «OpraHbl IBETKOBBIX PACTEHUN»,
«Cxema  pa3BUTHSL  KHBOTHOIO  MHpay, «ApomMopdo3bl  KUBOTHBIX»,  «lIpocreiimme»,
«Kumeunononoctuele», «llmockue uyepBu», «HUnenucronorue», «PbiObl», «3eMHOBOAHBIEY,
«IIpecmbikaromuecsa», «Iltunp», «Mnekonutaromue», «Pa3BUTHE JKH3HM B apXEHCKOW 3pey,
«Pa3BuTHE XM3HU B IIPOTEPO30MCKON 3pe», «Pa3BUTHE KM3HM B IAJICO30MCKOM 3pe», «PasBurhe
KU3HH B ME3030MCKOM 3pe», «Pa3BuTue >XMU3HU B KallHO30MCKOM 3pe», «CoBpeMEHHas cucrema
OpPraHUYECKOTO MUPay.

OGopynoBanue: repbapuu pacTeHUI Pa3IMYHBIX OT/EIOB, KOJUICKIIMA HACEKOMBIX, BIaKHBIC
IpenapaTsl JKUBOTHBIX, PAaKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM WIVIOKOXKHX, CKEJEThl I103BOHOYHBIX
JKUBOTHBIX, Uydyela NTHULl U 3BEpei, KOJUIEKIIMM OKAMEHEJIOCTEH, IOJIE3HBIX MCKOMAEMBIX, MYJISIKU
OpPraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryansnas naGopatopHas pabota «Moxenuposanue onbsiToB Muuiepa—tOpu o nzyuenuro
abMOreHHOr0 CUHTEe3a OPraHMYeCKUX COEMHEHUH B IepBUYHON aTMochepey.

JlaboparopHas paboTa «3ydyeHune u onrMcaHue UCKOMAaeMbIX OCTaTKOB JPEBHUX OPTaHU3MOBY.

[TpaxkTrueckas pabota «M3yueHne ocoOeHHOCTEN CTPOEHMSI PACTEHUI Pa3HBIX OTIEIOBY.

[TpakTrueckas pabota «M3ydeHne ocoOeHHOCTEN CTPOEHMSI TO3BOHOUHBIX )KMBOTHBIX ).

Tewma 5. IIporcxoxaeHUE YeT0BEKA — AaHTPOIIOTEHES.

Pa3nens! u 3agaun aHTpONoOI0rul. MeTo 1l aHTPOIIOJIOTHH.

CraHOBJIEHME TIPEICTaBICHUH O MPOUCXOXKACHUHM 4YEIOBEKA. PeNUruo3Hble BO33PEHHUS.
CoBpeMEHHBIE HAYYHBIE TEOPHUH.

Cxo0ncTBO UenoBeKa C JKMBOTHBIMU. CHCTEMaTHYECKOE IOJIOKEHUE YenoBeka. CBUIETENbCTBA
CXOACTBa YEJOBEKAa C JKUBOTHBIMU: CPaBHUTEIbHO-MOP(OJOTUYECKUE, SMOPHOJIOTHYECKHE,
¢u3nonoro-6MoXUMHUECKUe, oBeaeHYeckue. OTInYMs 4YeaoBeKka OT KUBOTHBIX. [IpsMoxoxkneHue u
KOMIUIEKC CBSI3aHHBIX C HUM MTPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJILHOU CUCTEMBI.

JBuxyme cuibl (pakTophl) aHTpororeHesa: Ouosiornyeckue, conuanbHble. COOTHOIIEHHE
OMOJIOTMYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIOT€HE3E.

OcHOBHBIE CTaMM aHTpoIOreHe3a. PaHHME uenoBeK0OOpa3Hble 00e3bsSHBI (IIPOKOHCYIBI) H
paHHHE TOHTHUIBl — OOIIME NPEAKH YeOBEKOOOpasHBIX 00€3bsiH U JIoAeH. ABCTpPAJIONUTEKH —
IBYHOTHE Mpenku Jojaed. YenoBek yMenblil, NEpBble W3rOTOBJIECHUA OpyAuid Tpyna. UYenosek
MPSMOXOAIIMI U NEepBBIA BBIXOA JroeH 3a npenensl Adpuku. Yenosek reinensoeprekuii — oommit
MpPeIOK HEeaHJEepTaIbCKOr0 YeJOBeKa M ueJoBeKa pa3yMHOro. YenoBek HeaHJEPTaIbCKUN KaK BH]
JIOAEH XOJIOMHOTO KiauMmara. YenoBeK pa3yMHBIM COBPEMEHHOIO THUIA, JEHHUCOBCKHM YEJIOBEK,
OCBOEHHE KOHTHMHEHTOB 3a npeaenaMu Adpuku. [laneorenernka u najieoreHoOMHKa.



DBOJIIOIMST  COBPEMEHHOTO 4YeJOBEKa. ECTECTBEHHBIM OTOOp B MOMYJSAIHUAX YeJIOBEKA.
MyTanoHHBIH mporiecc U nonuMopdusMm. IlomynsuoHHbIe BOJHBI, Apeiid TeHOB, MUTpaAus U
«3¢(deKT 0OCHOBATEINS» B MOMYIALHUAX COBPEMEHHOTO YEIOBEKA.

UYenoseueckue pacekl. llonarue o pace. bonbmme pacel: eBponeoujHas (eBpasuiickas),
aBCTpaJIo-HErpouHasl (PKBaTOpUaabHasi), MOHTOJOMIHAS (a3UaTcKo-aMepuKaHcKas). Bpems u myTtu
pacceneHusl 4eloBeKa MO IUlaHeTe. EnMHCTBO uenoBedeckux pac. HayuHas HECOCTOATENbHOCTh
pacusMma. IIpucnocobieHHOCTh dYeloBeKa K pa3HbIM YCIOBHSM OKpysKaroleil cpeabl. Biusnue
reorpaduyeckoil cpeabl U peiida reHoB Ha MOP(OIOTHIO U PUINOJIOTHIO YEIIOBEKA.

MexaucuuruinHapaple  MeToasl B (u3mueckod  (OMONOrHMYecKoW) — aHTPOIMOJIOTHH.
OBOJIIOIIMOHHAs AHTPOIOJIOTHS U IaJCOAHTPOIIOJIOTHs YEJIOBEUECKUX Monmyisuuil. buocounanbHbie
HCCIIEIOBaHMs NPUPOAbl uenoBeka. VccnenoBaHue KO3BOMIONUM OMOJIOTMYECKOTO0 U COLMAIBHOTO B
YEJIOBEKE.

JleMoHCTpauu:

[Toptpetsr: Y. apBun, JI. Jluku, A.4. Porunckuii, M.M. I'epacumos.

Tabmuet u cxembl:  «MeTOOsl  aHTPOIONOTUWY»,  «['OJIOBHOM  MO3r  YEIOBEKa»,
«YenoBexooOpa3Hbie 00e3bsHb», «CKeneT deloBeKa W CKeleT MmuMmnan3e», «PyauMeHTsl u
aTaBU3Mbl»,  «/[BWKylime  CuiIbl  aHTPONOreHe3a», «DBOJIOLUMOHHOE  JPEBO  YEJIOBEKay,
«ABcTpasionuTek», «4HemoBek ymenslin», «HenoBek NPAMOXOIALIMIY, <«JICeHUCOBCKHM YEIOBEK»
«Heanpepranbup», «KpomanboHup», «lIpenku uenoBeka», «ITambl 3BOJIIOLUU 4elloBeKa», «Packl
YeJI0OBEKay.

O6opynoBaHue: MyJISKM OKAMEHEJOCTEH, IMPEeAMETOB MAaTepUaIbHOM KYJIbTYpPhl IIPEIKOB
yenoBeKka, penponaykiuu (dortorpadun) KapTuH ¢ MHQPOIOTUYECKUMH U OMONEHCKUMHU CHOKETaMU
MIPOUCXOXKACHUS YenoBeka, pororpaduu HaX0JA0K UCKOMAEMbIX OCTaTKOB UEJIOBEKa, CKEJIeT YeIOBEKa,
MOJI€JIb Yepera YeJIOBEeKa U yepena IMMIIaH3€, MOJENIb KUCTH YEJI0BEKa U KUCTU IIMMIaH3€e, MOJIEIN
TOpca MPEJKOB YEIOBEKa.

JlaboparopHas pabora «M3ydeHre 0COOCHHOCTEH CTPOEHUS CKelleTa YeJOBEKa, CBSI3aHHBIX C
MPSIMOXOKJICHUEM.

[TpakTrueckas pabota «M3ydeHne SK0I0rMuecKUX aanTaluil 4eJI0BeKay.

Tema 6. Dxonorust — Hayka O B3aMMOOTHOILIEHHUSX OPIaHW3MOB M HaJOPraHU3MEHHBIX CUCTEM
C OKpY>Karolleu Cpenou.

3apoxieHue U pa3BUTHE dKoJIoruu B Tpynax A. I'ym6onsara, K.®. Pynse, H.A. CeBepiioBa,
3. I'ekkens, A. Tencnn, B.H. Cykau€Ba. Pa3nensl un 3agaun sxosiorun. CBsA3b 3KOJOTHHU C APYTHMU
HayKaMH.

Mertonbl skonoruu. IloneBble HaOmoOAeHMS. ODKCHEPUMEHTHI B HKOJIOTMU: MPUPOJHBIE U
naboparopHble. MopaenupoBaHue B HKOJIOTMU. MOHHUTOPUHI OKpY’Kalolled Cpebl: JOKaJIbHBIH,
pPErHOHANIbHBIN U TJI00AIBHBIN.

3HaueHue SKOJIOTMYECKUX 3HAHUM Ul 4emoBeKa. DKOJIOTMYECKOe MUPOBO33PEHNE KaK OCHOBA
CBSI3€M yenoBeuecTBa C MpUpOJod. DOpMHUPOBaAHUE SKOJOTHYECKOW KYJIbTYPhl M 3KOJIOTHYECKOU
I'PaMOTHOCTH HaceJIEHUs.

JlemoHCTpauu:

[Toptpersr:  A.T'ym6onmpar, K.®.Pynse, H.A.CesepuoB, 3.I'ekkenb, A.Tencnu,
B.H. Cykaués.

Tabmunpel u cxemsl: «Paznensl skxonorun», «MeToasl skoiorum», «Cxema MOHUTOPHHTA
OKpY>KaroIen Cpesibl».

JlaGopaTtopHnast pabota «/3yueHne MeTo10B SKOJIOTUUECKUX UCCIEIOBAHUI».

Tema 7. Opranusmsl u cpeia OOUTaHUS.



Oxonorudeckue (HakTopbl U 3aKOHOMEPHOCTU uX AeiicTBus. Kimaccudukanus 3K0I0rH4ecKux
¢dakTopoB: abuoTHUecKue, OMOTHYECKHe, aHTpororeHHnle. OOIME 3aKOHOMEPHOCTH JEHCTBUS
skonoruueckux (akropo. IlpaBuno munumyma (K. Hlnpenrens, FO. JIubux). TomepanTHOCTB.
OBpHOMOHTHBIEC M CTCHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue ¢aktopsl. CBeT Kak 3Kojoruyeckuii gaxrop. [leiicTBue pa3HBIX YYacTKOB
COJTHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJIOIMYECKHUE TPYIIBI PACTEHUI U KUBOTHBIX MO OTHOLLICHUIO
K cBery. CurnaibHas poJib cBeTa. DoToneproIu3M.

Temneparypa kak »dkojorudeckuit ¢akrop. [eiictBue TemmepaTypbl Ha OpraHU3MBI.
[Toikun0TEepMHBIE 1 TOMOHOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIC U CTEHOTEPMHbBIEC OPTaHU3MBI.

BrnaxnocTs Kak 3konorumdeckuii (akrop. IlpucnocoOneHuss pacTeHHWid K TMOIACPKAHUIO
BojiHOTrO Oananca. Knaccuukanust pacTeHui o OTHOIIEHUIO K Boje. [IpucrnocobieHns sKMBOTHBIX K
M3MEHEHHUIO BOJHOIO PEKUMA.

Cpenpl oOWTaHUS OpraHU3MOB: BOJHAs, HA3eMHO-BO3IYyIIHAs, ITOYBEHHAs, TIIyOMHHAS
MOJANOYBEHHAs, BHYTpUOpraHu3MeHHas. @DPU3NKO-XMMHUYECKHE OCOOEHHOCTH Cpell OOUTaHUA
opranu3moB. [Ipucnoco0ieHnst OpraHu3MoB K KH3HU B Pa3HBIX Cpe/iax.

buonornueckue putmbl. BHemnue u BHyTpeHHUE pUTMbL. CyTOUHBIE M TI'OJUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUHN KU3HU.

Kusuennole ¢opmbl opranusmoB. llonsartue o xuszHeHHoW ¢opme. JKusHeHHBIE (OPMBI
pacTeHMii: JepeBbsl, KYCTApHUKH, KyCTapHUYKH, MHOIOJIETHHUE TpPaBbl, OJHOJETHUE TPaBBI.
XKuznennrpie GOpPMBI KUBOTHBIX: TUAPOOHOHTHI, T€OOMOHTHI, a3pOOHOHTH. OCOOEHHOCTH CTPOCHHS U
o0pasa KU3HH.

buotnueckue dakropsl. Buasl OMOTHUECKUX B3aMMOJCHCTBHUI: KOHKYPEHIIUS, XUIIHUYECTBO,
cumbuo3 u ero ¢opwmel. [lapasutusm, koomeparusi, MyTyajanu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO,
HaxjeOHnuecTBo). Herpoduueckue B3ammojericTBus (Tommueckue, (opudeckue, (adpuueckue).
3HaueHue OMOTHYECKUX B3aUMOJEWUCTBUN [UIsl CYIIECTBOBAHMUS OPTraHHW3MOB B Cpele OOUTaHUA.
[TpuHIMIT KOHKYPEHTHOTO UCKIIOYECHHUS.

JeMoHCTpauu:

Tabmuupl U cxembl: «Okojornueckue (akTopb», «CBETOBON CHEKTP», «IKOJIOTHUYECKUE
IpyNNbl JKUBOTHBIX 10 OTHOUIEHHIO K CBETY», «TeNIOKpOBHBIE >KUBOTHBIE», «XOJIOAHOKPOBHBIE
KHUBOTHBIE», «DU3HONOIMUECKUE aJaNnTaludd >KUBOTHBIX», «Cpelnbl OOWTaHHUS OpPraHU3MOBY,
«buonornueckue putMmbl», «KuzHeHHble (QOpMbl pacTeHuil», «OKusHeHHble (HOPMBI KUBOTHBIXY,
«JKOCHCTEMA UIMPOKOJIMCTBEHHOIO Jieca», «JDKOCUCTEMAa XBOMHOro Jjeca», «llenn mnuraHus»,
«XumHn4ectBoy, «Ilapazutuzm», «KonkypeHuus», «Cumonosy, «KomMmeHncanuzm.

Ob6opynoBanue: repObapun pacTeHUI U JKUBOTHBIX, IPUCIOCOOIEHHBIX K BIUSHUIO Pa3IMYHBIX
9KOJIOTMUECKUX (PAKTOpPOB, repOapuu CBETONIOOMBBIX, TEHENIOOMBBIX M TEHEBBIHOCIMBBIX PaCTEHUM,
CBETOJIIOOMBBIE, TEHEIIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE pacTeHUs, repdapuu M KOJUIEKLIUU
TEIUIOIO0MBBIX, 3UMOCTOMKHUX, MOPO30YCTOMYMBBIX pAacTEHHUI, uydyeia NTHUIl U 3Bepel, repdapuu
pacTeHuii, OoTHOCSIIUXCS K Turpoduram, kcepopuram, mMe3opuTaMm, KOMHATHBIE PACTEHUS JaHHBIX
TPYII, KOJUIEKIUH XUBOTHBIX, OOMTAIONINX B pasHBIX Cpelax, repOapuu M KOJUICKIUH pPacTeHUH U
KHUBOTHBIX, 00JI/IAlOLINX YepTaMH NMPHUCTIOCOOIIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIIOBHH >KH3HHU,
repOapuy U KOJUIEKIIMU PACTEHUN U )KUBOTHBIX PA3IMUHBIX )KU3HEHHBIX (DOPM, KOJUIEKLIUH KUBOTHBIX,
Y4YaCTBYIOIIMX B Pa3IMYHBIX OMOTHYECKUX B3aUMOJICHCTBUSAX.

JlaGopaTtopHnast pabota «BpIsiBIeHHe MPUCTTOCOOIEHU OPTaHU3MOB K BIUSHUAIO CBETAY.

JlaGopaTtopHast pabota «BplisiBIeHHe MPUCITOCOOIEHUN OPTaHU3MOB K BIUSHUIO TEMIIEPATYPBI».

JlaGopaTopHast paboTta « AHaATOMUYECKHE OCOOCHHOCTH PACTCHUH M3 Pa3HbIX MECT OOUTAHUS».

Tema 8. Dxonorust BUI0B U MOIMYJISIIHMA.



OKOJIOrHYecKre XapakTepUCTUKH nonyasaiuu. [lonmynsuus kak Ouosorudeckas cucrema. Ponb
HEOJIHOPOJHOCTH Cpebl, pu3ndecknx 6apbepoB U 0COOCHHOCTEH OMOJIOTHH BHIOB B ()OPMUPOBAHUU
IIPOCTPAHCTBEHHON CTPYKTYypbl mnonyiasiuuid. OCHOBHBIE IIOKA3aTENM MOMYJSLMHU: YHUCIEHHOCTb,
IUIOTHOCTb, BO3PACTHAasi M I0JIOBAs CTPYKTYypa, POXKAAEMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTD,
MUTpaLus.

Okojnoruyeckass CTpykrypa mnomnysanud. OILleHKa 4YHCIEHHOCTH IIONyJsAUMH. JIuHamuka
HNOMYJSINMM U €€ peryisinus. buoTtudeckuil moTeHnMan nomyiasuud. MonenupoBaHue ITUHAMUKU
nomyisinuy. Kpussle pocTa yncineHHOCTH nomynauyuu. Kpussle BbDKUBaHuUsA. Perymsnus 4ucieHHoCTH
HONYJSALUI: poib (PAKTOPOB, 3aBUCALIMX M HE 3aBUCALIMX OT INIOTHOCTH. DKOJOIMUYECKHE CTPaTeruu
BU0B (1- u K-cTparerun).

[Tonsatue 00 »SKoMOrMUecKo Hume BUaa. Mecrooburtanue. MHOroMepHas MOJENb
skonornyeckod Humm .M. XaruuHcona. Pa3mepsl skonornueckod Humu. IloTeHnuanbHas u
peain30BaHHAs HUILIU.

Bun kak cucrema nomymsuui. Apeansl BHOOB. BuIbBl M MX JKU3HEHHBIE CTpaTEruu.
OKOJIOTMYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJICHUS U MUTPALMil )KUBOTHBIX. bruosornyeckue MHBa3uu 4yKEpOIHBIX
BHJIOB.

JemoHcTpanuu:

IToprper: .M. XaTunHCOH.

Tabmuubl U cxembl: «IJKOJOTMYECKHE XapaKTepUCTHKH MOMyJsun», «lIpoctpancTBeHHas
CTPYKTypa momnyisuun», «Bo3pactHble nupamuasl nonyasiuun», «CKOpocTh 3aCeleHUs TOBEPXHOCTU
3eMIIH pa3InuyHbIMU OpraHu3Mammny, «Mojaens s3xonorndeckoit Humu [{.1. XaTunHconay.

Ob6opynoBaHue: repoapuy pacTeHHH, KOJUIEKIIUN )KUBOTHBIX.

JlaGopatopHas pabota «IIpucnocoGneHus ceMsH pacTeHUH K PacCEeICHUIO.

Tema 9. Dkonorust cooO11ecTB. DKOJOTUUYECKUE CUCTEMBI.

CoobmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBsi3M MeXJy OpraHuU3MaMHu B
OuoreHose.

Oxocucrema kak oTkpbiTas cuctema (A.[]. Tencnu). @yHKUMOHAIBHBIE OJIOKH OPraHU3MOB B
HKOCHCTEME: MPOIYLEHThI, KOHCYMEHTHI, peayleHTsl. Tpopuueckue ypoBHU. Tpoduueckue nenu u
cetn. AOuotnueckue 6;10ku 3kocucteM. [1ouBbl U bl B 3kocuctemax. KpyroBopot BemiecTs 1 NOTOK
SHEPTUU B SKOCHUCTEME.

OcHOBHBIE TIOKa3aTead IKOCHCTEMBI. buomacca M mpoayKuus. ODKOJOTMYECKHE IUPAMHUIBI
qucen, 6MoMacchl U SHEPTUU.

HanpaBneHHble 3aKOHOMEpHbBIE CMEHBI COOOIECTB — CyKleccuu. IlepBUYHBIE M BTOpUYHBIE
CYKIIECCUM U MX NMPHUYMHBL. AHTPOIIOT€HHbIE BO3AEUCTBUS Ha cyKueccuu. KinmmakcHoe cooOuiecTBo.
buopasnoobpasue u noaHoTa KPyroBOpoTa BEIIECTB — OCHOBA YCTOMUHMBOCTH COOOIIECTB.

IIpupoIHBIE S5KOCUCTEMBI.

AHTpPOIIOTEHHbIE ~ JKOCUCTEMBI.  Arposkocucrema.  ArpoueHo3.  Pazmuums — mexnay
AHTPOIIOTEHHBIMU U MPUPOAHBIMU IKOCUCTEMAMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢uopa u ¢ayHa.
CunaHTpomnu3aius ropockoi ¢gayHsl. buonorndeckoe u X03siCTBEHHOE 3HAYCHHUE arpO’KOCUCTEM U
ypOOIKOCUCTEM.

3aKoHOMEPHOCTH (HOPMUPOBAHUSI OCHOBHBIX B3aMMOJICUCTBHII OPraHU3MOB B JKOCHCTEMax.
[lepeHoc SHepruM W BEHIECTB MEXAY CMEXKHBIMH DKOCHCTEMaMH. Y CTOMYHMBOCTH OPIraHHU3MOB,
MOMYJISILUIM U SKOCUCTEM B YCIIOBUSX €CTECTBEHHBIX U aHTPOIIOI€HHBIX BO3JIEHCTBUH.

MeTo10510THs MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOT€HHBIX HKOCHCTEM.



JleMoHCTpamuu:

[Toptper: A.Jl. Tencnu.

Tabmuubl u cxembl: «CTpyKTypa OHOILEHO3a», «IKOCHCTEMa IIHPOKOJIMCTBEHHOTO JIECay,
«JKocucreMa XBOWHOro Jiecay, «@DyHKIMOHAIbHBIE TPYMNIBl OPraHU3MOB B JKOCHCTEMEY,
«KpyroBopoT BemiecTB B 3kocucteme», «llenu nuranus (macTOUIHAsA, AETPUTHAS )», «IKOIOTHYECKAs
nupaMma qucen», «JKojorudyeckas nupamuga 0MoMaccel», «IKOJOTHYEcKass MUpaMUAa SHEPTUN,
«O6pazoBanue Oonora», «llepBuuHas cykueccusi», «BoccraHoBieHHe Jeca ToOcCie MOXKapay,
«JxocucTeMa 03epa», «ArpoueHo3», «KpyroBopoT BeLIECTB U IOTOK SHEPrUU B arpoleHo3e»,
«[Ipumeps1 ypboskocucTem.

Ob6opynoBanue: repOapuu pacTEeHHM, KOJUIEKIMH HACEKOMBIX, Yydela NTHII U 3BEpeH,
repOapuu KyJIbTypHBIX U JUKOPACTYIIMX PACTCHUN, aKBApUyM KaK MOJIENIb YKOCUCTEMBI.

[Ipaktuyeckas pabora «M3yueHue u onucanue ypoo3KOCUCTEMBI.

JlaboparopHass pabora «M3ydeHue pa3sHOOOpa3us MENKHX IMOYBECHHBIX YICHUCTOHOTHUX B
Pa3HbIX IKOCHCTEMAaX).

OKckypeusi «OKCKypcuss B THIMYHBIA OuoreoneHo3 (B AyOpaBy, Oepe3HsIK, €IbHHUK, Ha
CYXOJIOJIbHBIN UM TOWMEHHBIH YT, 03€p0, O0I0TO)».

DKcKypeust «IKCKYpCHsl B arpOdKOCUCTEMY (Ha MOJIe WM B TEIUTMYHOE XO3SIHCTBO)».

Tema 10. Buocdepa — rinobanpHas SKOCHCTEMA.

buocdepa — obmeruranerapaas 000109ka 3eMIIH, T/Ie CYIISCCTBYET HIIM CYIIIECTBOBAJIA )KU3Hb.
Pa3zButne npencrasienuii o 6mochepe B Tpymax 3. 3rocca. Yuenue B.U. Bepranckoro o 6mocdepe.
O6nactu 6uocdeps u €€ cocta. XKuBoe BemecTBo 6rocdepsl U ero QyHKIUH.

3aKOHOMEPHOCTH cymiecTBoBaHus Ouocdeprl. OcobeHHocTn Ouocdepbl Kak TIII00aTBHOM
skocucTeMbl. /JluHamuueckoe paBHoBecue B 6uocdepe. KpyroBopoTsl BemecTB U OMOre0XMMHUYECKUE
IUKIBI (yriieposa, a3ota). PUTMUUHOCTS siBIIeHU# B Ouocdepe.

3onanbHOCTh OHMocdepsl. [lonsarue o 6mome. OcHOBHBIE OMOMBI CYIIU: TYHApPA, XBOMHBIE Jieca,
CMEIIaHHbIE W IIUPOKOJUCTBEHHBIC Jieca, CTENH, CaBaHHBI, IYCTBIHM, TPOMHYECKHE Jeca,
BBICOKOTOphs. Kimnmar, pacTuTenbHbIN U )KUBOTHBIA MU OMOMOB CYIIIH.

CtpykTypa U (YHKIHS XKUBBIX CHUCTEM, OIEHKA UX PECYpPCHOr0 MOTEHIHada U OnochepHBIX
GbyHKIHI.

JlemoHCTpauu:

IToprpetsr: B.1. Bepnanckuii, 3. 3rocc.

Tabmuupel u cxemsl: «l'eocdepsr 3emnny», «KpyroBopor azora B mpupoze», «Kpyroopot
yriepoga B mpupojae», «KpyroBopor kuciaopoma B mpupoze», «KpyroBopoT BoIbl B HPUPOAEY,
«OcHoBHBIE OuMOMBI cymny, «Knumartndyeckue mosica 3emun», «TyHnapa», «Taiira», «CmemaHHbIH
necy, «llupokonucTBeHHBIH ec», «Ctenby, «CaBanHay, «IlycTbinsy, « Tponudeckuii Jec.

O0GopynoBanue: repOapuu paCTeHU pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. UenoBek u okpy»karomas cpeaa.

DKoJoTHYecKre KpU3UChl U UX NMpUYUHBL. Bo3zaeiicTBue yenoBeka Ha Ouocdepy. 3arps3HeHue
BO3AYIIHOM cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOAHOM cpenbl. OxpaHa BOAHBIX DPECYPCOB.
Pazpymienune noussl. OXxpaHa MOYBEHHBIX pecypcoB. Vi3MeHeHHe Kiumara.

AHTpONOreHHOe BO3/ICHCTBHE HA PACTUTENIbHBIA M KUBOTHBIA MHp. OXpaHa pacTUTENBHOTO U
KHMBOTHOrO Mupa. OCHOBHBIE NMPHUHLUIBI OXpaHbl npupozbl. KpacHeie kHurH. Ocobo oxpaHsemble
npupoanblie Teppuropun (OOIIT). borannyeckue casibl 1 300JI0THYECKUE TAPKH.

OCHOBHBIC TPUHITUIBI YCTOWYHMBOTO Pa3BHTHS YeIOBEYECTBA M TPHPONBL. ParmoHanbHOE
MIPUPOIONOIIB30BaHNE U COXpaHEHUE OMOIOrHUecKOro pa3Hooopasus 3emin. O01ne 3aKOHOMEPHOCTH



IJI00ATBHBIX 3KOJOTUYECKUX KpU3HCOB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCAa M €ro BEpOSiTHBIC
MOCTICICTBHSL.

Pa3BuTHE METO/I0B MOHUTOPHHTA PAa3BUTHSI OMACHBIX TEXHOTEHHBIX IPOIIECCOB.

JlemMoHCTpauu:

Tabmumel U cxembl: «3arpsi3HeHue atMocheps», «3arpszHenue ruapocheprr», «3arps3HeHHe
nouBbl», «llapHukoBbiii 3ddexT», «Ocobo oxpaHsemMble NPUPOIHBIE TeppuTopum», «Moxaenu
YIPABISEMOT0 MUPay.

O6opynoBanue: Qororpaguu OXpaHSEMBIX pacTeHU U KHUBOTHbIX KpacHOW KHUTH
Poccuiickoit ®eneparuu, KpacHoil KHUTH pervoHa.

[Tnanupyemble pe3yiabTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHH HAa YPOBHE CPETHEro OOIIero
o0Opa3oBaHMUsI.

®I'OC COO ycranaBnmuBaet TpeOOBAHUS K Pe3yabTaTaM OCBOCHHSI 00 yJAIOIIMMHUCS POTPAMM
cpeaHero o01ero o0pazoBaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U IIPEIMETHEIE.

B cTpykType JIMYHOCTHBIX pPE3yJlbTaTOB OCBOCHHUS IMPOTPAMMBI MO OHOJOTHUHM BBIIEIECHBI
CJIEYIOIIME COCTABJISIONINE: OCO3HAHUE O0YUYAIOIUMUCS POCCUNCKON TPaskIaHCKON MICHTUYHOCTU —
TOTOBHOCTH K CaMOpPAa3BHUTHUIO, CAMOCTOATEIHLHOCTH U CAMOOIPEACNCHUIO, HATU4YMe MOTUBALUU K
oOyueHuto OWOJIOTHH, LEICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUH JMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W UCTOPUYECKHUX TPAIUIUN Pa3BUTHS OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTH H
CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS B CBOCH JESTEIHHOCTH LEHHOCTHO-CMBICIIOBBIMHU
YCTaHOBKaMH, TPHUCYIIMMH CHCTEME OWOJIOTHYECKOr0 OOpa30BaHUs, HAIWYHE TPABOCO3HAHMS
IKOJIOTHYECKOHN KYJIbTYphI, CIIOCOOHOCTH CTABUThH IIETTU M CTPOUTH KU3HCHHBIC TUIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MPOTpPaMMbl MO OWOJIOTUU JOCTHTAIOTCS B €IUHCTBE
y4eOHOW U BOCHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBHHM C TPAJAULHUOHHBIMU POCCUUCKHUMHU
COLIMOKYIbTYPHBIMH, HUCTOPHYECKHMMH W JIyXOBHO-HPAaBCTBEHHBIMH IEHHOCTSMH, HPUHATHIMH B
o0liecTBe NpaBWJIaMU M HOPMaMH TMOBEACHHUS M CIOCOOCTBYIOT MIpOIECCaM CaMOIIO3HAHUS,
CaAaMOBOCIIUTaHUS U CAMOPA3BUTHUS, Pa3BUTHS BHYTPEHHEHW MO3UIMH JHYHOCTH, MATPUOTHU3MA U
YBOKEHUS K 3aKOHY M TIPABOINOPSIKY, YEJIOBEKY Tpyda W CTaplieMy IOKOJCHHIO, B3aUMHOTO
YBaXKCHHSI, OEPEKHOTO OTHOIMICHHUS K KYJbTYpPHOMY HACIICIUI0 M TPAIWIHMSIM MHOTOHAI[MOHAIHHOTO
Hapopa Poccuiickoit @enepanuu, Npupoae U OKPYKAIOIIEH cpee.

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHS y4deOHOro mpeamera «bBHONOTHS» MOIDKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroluXxcs PYKOBOJACTBOBAaThCS C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JTUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPUEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPAJAULMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIeCTBa, PACHIMPEHUE >KU3HEHHOTO
OTBITa U ONbITA JEATEIBHOCTH B TMPOIECCEe pealu3allii OCHOBHBIX HAMpaBICHWH BOCIHUTATEIHHON
NESTeTHHOCTH, B TOM YHUCIIE B YACTH:

1) rpa)1aHCKOTO BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTD TPAKAAHCKON TMO3UIINU 00YUAIOMIEToCcsi KaK aKTUBHOTO M OTBETCTBEHHOTO
YjieHa POCCHICKOTO OOIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB W O0OS3aHHOCTEH, yBa)KEHHWE 3aKOHA W
MIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKON NEATENLHOCTH TPU CO3JAHUM YUYEOHBIX MPOEKTOB,
pelieHnr yueOHbBIX U MTO3HABATENIbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEENSATh COOCTBEHHYIO MO3UIIMIO 110 OTHOIICHHUIO K SIBICHUSM COBPEMEHHOM
JKU3HU U O0BICHSTE €€;

YMEHHE YYHUTHIBATh B CBOUX JICHCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aWMOJICHCTBHS
JOJIEH ¢ pa3HBIMH YOCKICHHUSIMHE, KYJTbTYPHBIMHU IICHHOCTSIMHU M COIMATBHBIM TIOJIOKEHUEM;



FOTOBHOCTb K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOTO BBIMIOJIHEHUS  Y4EOHBIX,
[I03HABATENIbHBIX U HCCIIEN0BATENBCKUX 3a7ad, YBAXXUTEJIBHOIO OTHOLIEHUS K MHEHUIO ONIIOHEHTOB
pu 00CYXIEHUH CITIOPHBIX BOIPOCOB OMOJIOTHIECKOTO COJICPIKAHMS;

TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOM JESTEIBHOCTH;

2) NaTPUOTHYECKOTO BOCIIUTAHUS:

c(OpMUPOBAHHOCTh POCCUUCKON TpakJaHCKOM HACHTUYHOCTH, MAaTPUOTU3MA, YBAaXKECHHS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTHU mepen PoauHol, roproctu 3a cBoOi kpaii, cBoto Poauny,
CBOM f3BIK U KYJIbTYPY, IPOILIOE U HACTOALIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAUIO M MaMSITHUKAM MPUPOJbI, JOCTHUKEHUSIM
Poccuu B Hayke, HCKycCTBE, CLIOPTE, TEXHOJIOTUSX, TPYAE;

CHOCOOHOCTh OICHMBATH BKJIAJl POCCUHCKUX YUEHBIX B CTAHOBJIICHHWE M PAa3BUTHE OHOJIOIHH,
MOHMMAaHHMsI 3HAYEeHUsI OMOJIOTHH B MO3HAHUU 3aKOHOB MPHPOJIBI, B KU3HU YEJIOBEKA U COBPEMEHHOTO
o0111eCcTBA;

uzeiHas yoexx1EHHOCTh, TOTOBHOCTh K CIIy>K€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTH 32
ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

OCO3HaHHE AYXOBHBIX IEGHHOCTEH POCCUICKOTO HApOIa;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 M NPUHHUMATh OCO3HAHHBIE PEUIEHMs, OPUEHTUPYACH Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMUBOIO OYAYyLIETro;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM POAMUTENSAM, CO3[JAaHUI0 CEMbU Ha OCHOBE OCO3HAHHOIO
MPUHSATHS LIEGHHOCTEW CeMEHOM ®U3HU B COOTBETCTBHH C TPAIUIIUSIMU Hapoa0B Poccuu;

4) 5CTETUYECKOTO BOCTIUTAHHUS:

ACTETHYECKOE OTHOILIEHHE K MHpPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTb K CAMOBBIPQKEHUIO B Pa3HbIX BHAaX UCKYCCTBA, CTPEMJICHHE MPOSBIIATH KayecTBa
TBOPUYECKOMN JTUYHOCTH;

5) ¢pu3nuecKoro BOCIUTAHUS:

NOHMMaHWE W peajM3alus 310pOoBOro M 0Oe30macHoro obpasza XHU3HU (3710pOBOE MUTAHUE,
COONIOICHNE TUTHEHUYECKUX TPaBHI U HOPM, COATaHCUPOBAHHBIA PEXUM 3aHATHH U OTHBIXA,
peryisipHas pu3ndeckas akKTUBHOCTB), OEPEkKHOT0, OTBETCTBEHHOI'O U KOMIIETEHTHOI'O OTHOUICHHUS K
COOCTBEHHOMY (PU3MUECKOMY U ICUXUYECKOMY 370POBBIO;

MOHMMAaHKE LIEHHOCTH MPaBUJ UHAUBUAYAJIBHOTO U KOJUIEKTUBHOI'O 0€30I1aCHOIO MOBEJCHUS B
CUTYaIUsIX, YTPOXKAIOUIUX 310POBBIO U )KU3HU JIIOJIEH;

OCO3HAHME IOCIIEACTBUM M HENPUATHS BPEIHBIX MPHUBBIUEK (YINOTPEOJEHUS aJIKOroJs,
HapKOTHUKOB, KYpPEHHUS);

6) Tpy1OBOTO BOCTIUTAHUSI:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTb K AKTMBHOW JAESITEIBHOCTH TEXHOJOIMYECKONM M COLMAJIbHON HANpaBICHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBIIOIHSITH TAKYIO IS TETFHOCTD;

UHTEpEeC K pa3iuyHbIM cdepam mpodeccHnoHaTbHON AESITeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp OyayIiel mpodeccun U peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPA30BaHUIO HA MPOTSHKEHUU BCEHl )KU3HH;

7) 9KOJIOTMYECKOTO BOCITUTAHUS:



9KOJIOTHUECKH 1IeJIecO00pa3HOe OTHOIIEHHWE K TMPUPOJE KaK HCTOYHUKY >KM3HU Ha 3emie,
OCHOBE €€ CYILIECTBOBaHMS;

MOBBIIICHHE YPOBHS SKOJIOTMYECKOM KYJIbTYpPhl: MNPUOOPETEHUE ONbITa IUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOKHBIX ITOCIEICTBUH ISl OKPYKAIOLIEH CPEIbl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CIIOCOOHOCTH UCMOJIB30BaTh MpUOOpETaeMble MPU W3YYEHUU OMOJIOTUU 3HAHUS M YMEHUS IpU
pelieHny MpoOieM, CBSI3aHHBIX C pPalMOHAIbHBIM MPHUPOAONONIB30BaHNEM (COONMIOICHNE TMPaBUI
MOBEJICHUSI B NPUPOJE, HANPABICHHBIX HA COXPAHEHUE PABHOBECUS B HKOCHUCTEMAX, OXPaHY BHUJOB,
IKOCHCTeM, OMocdephl);

AKTUBHOE HENPUATHUE NECUCTBUM, PUHOCIUIUX BPE OKPYKAIOLIECH NPUPOJHON CpPENE, YMEHUE
MIPOTHO3UPOBATh HEOIATONPUSITHBIE KOJOTUYSCKUE TOCICACTBUS MPEANPUHUMAEMBIX JCHCTBHIA H
MpEeIOTBpALATh HX;

HaJIMYME PA3BUTOIO SKOJIOTMYECKOTO MBIIUICHUS, JKOJIOTMYECKOM KYJIbTYpPbl, OIbITA
NEeSATEIbHOCTH YKOJIOTMYECKON HAIIPaBIE€HHOCTH, YMEHHUS PYKOBOJCTBOBAThCS MU B TI0O3HABATEIIBHOM,
KOMMYHUKATUBHON M COLMAIIBHOM IPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTHUYECKOU NIE€ATEIbHOCTH
9KOJIOTMYECKON HAIlPaBJIECHHOCTH;

8) IEHHOCTH HAYYHOTO MO3HAHHS:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHMSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYK{ U OOIIECTBEHHOM MPaKTHUKH, OCHOBAHHOTO Ha JTUAJIOTE KYJIbTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHHUE S3BIKOBOM M YUTATEIbCKOM KYJIbTYpPhl KAaK CpEICTBA B3aUMOJECHCTBHUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NMOHMMaHUEe creuuuky OHOJOTMH KaK HayKH, Oco3HaHus €€ poinu B (GOPMUPOBAHUU
paIMOHAIBLHOTO HAYYHOT'O MBILIUICHHUS, CO3JaHUH LEIOCTHOTO MPEICTABICHUS 00 OKPYKAIOLIEM MHUPE
KaKk O €IMHCTBE MPHUPOJbI, YETOBEKAa M OOIIECTBAa, B MO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny mpodiieM COXpPaHEeHUS IPUPOJTHOTO PABHOBECHST;

yOeXAEHHOCTh B 3HAYUMOCTH OMOJOTMM Ul COBPEMEHHOW IMBWIM3ALMU: OOECIeueHus
HOBOTO YPOBHS Pa3BUTHSI MEJIUIIMHBI, CO3/IAHNE TEPCIIEKTUBHBIX OMOTEXHOJIOTH, CTIOCOOHBIX periaTh
pecypcHble TpoOJeMbl pa3BUTHS 4YEJIOBEYECTBA, IIOMCKA IyTeH BbIXOJAa M3 TIJI00ANbHBIX
HKOJIOTMUECKUX Mpo0ieM U obecreueHus Inepexofa K YCTOMYMBOMY pa3BUTHIO, PallMOHAIBHOMY
MCIOJIb30BAHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OHMOJOTHYECKHX 3HAHUN B IENSAX MOBBIIMICHUS OOIIeH
KYIbTYpbl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, KaK COCTaBHOM 4acTH (yHKIIMOHAJIbHOU
IPaMOTHOCTH O0y4aronuxcs, GopMUpyeMoil pu U3ydeHUH OUOJIOTHH;

MOHUMaHUE CYIIHOCTH METOJ0B TO3HAHMUS, HCHOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCMOJIb30BaTh MOJyYaeMble 3HAHUS 111 aHAJIU3a U OOBSICHEHUSI SIBJICHUN OKPYXKAIOIIETo
MHpa ¥ MPOUCXOIAIINX B HEM M3MEHEHUW, YMEHHE JieJlaTh 0OOOCHOBAHHBIE 3aKIIFOUEHHS Ha OCHOBE
Hay4HBIX ()aKTOB M UMEIOIINXCS TAHHBIX C IEIBI0 MOTYyYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOIB30BaTh OMOIOTHYECKHUE 3HAHMS ITIsl PEeLIeHHUs IpoOieM B
peanbHBIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HAHUE LIEHHOCTH HAyYHOW JEATEIBHOCTH, TOTOBHOCTH OCYLIECTBIISITH IPOEKTHYIO U
HCCIIEA0BATENbCKYIO ACSITENbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTb M CIOCOOHOCTh K HENPEPbIBHOMY OOpa30BaHUI0O M CcaMo00pa3oBaHHIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAaHUW TIO OHOJIOTMM B COOTBETCTBUU C IKU3HEHHBIMH
MOTPEOHOCTAMHU.



B mpornecce nocTukeHHs JTUYHOCTHBIX PE3YJIBTATOB OCBOCHMs OOyYaroIMMUCS MPOrpaMMbl
cpenHero oOimero oOpa3oBaHUs Yy OOYUYAIONIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIA HHTEIUICKT,
Mperoiararomuii copMUpPOBaHHOCTb:

CaMOCO3HaHUS, BKJIIOYAIOLIETO CIIOCOOHOCTh IOHMMATh CBOE SMOLMOHAIBHOE COCTOSIHHUE,
BUJICTh HANPABJICHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOPEryJIMPOBaHNUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh 3a
CBOE MOBE/IEHUE, CIOCOOHOCTh aJalTUPOBATHCS K HMOLMOHAIBHBIM M3MEHEHUSM WU IpPOSBIATH
I'MOKOCTb, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHMBALlUM, BKJIIOYAIONIEH CTpEeMJIEHHME K JOCTM)KEHUIO LEIM U yCHexy,
ONITUMH3M, HHUIIMATUBHOCTH, YMEHUE JICHICTBOBATh, UCXO/S U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CHOCOOHOCTP TOHMMATh SMOLMOHAIBHOE COCTOSHUE JPYTHX,
YUUTBIBATh €TO MIPU OCYIIECTBICHUH KOMMYHHUKAIIUH, CIOCOOHOCTh K COUYBCTBHIO U COIIEPEKUBAHHUIO;

COLMAIBHBIX HAaBBIKOB, BKIIOYAIOIIMX CHOCOOHOCTH BBICTPAUBATh OTHOIIEHUS C APYTUMH
JIOAbMH, 3a00TUTHCS, IPOSBIIATh UHTEPEC U Pa3peliaTh KOHMIMKTHI.

MeramnpegMeTHble pe3ysibTaThl OCBOEHHUS YyueOHoro mnpeamera «buosorus» BKIHOYAIOT:
3HayMMble U1 (OPMHPOBAHUS  MHPOBO33PEHHMS  OOYHaIOIIMXCS  MEXIUCLMILIMHAPHBIC
(MexnpeaMeTHbIE) OOILEHAYYHbIE MOHATHUS, OTPAXKAroIUe LeJOCTHOCTh HAY4YHOM KapTHUHBI MHpa U
cenn(UKy METOJOB IIO3HAHUS, HCIOJB3yeMBIX B E€CTECTBEHHBIX HAyKax (BEUIECTBO, HIHEPIHA,
SIBJIGHUE, IPOLIECC, CUCTEMA, HAayuHbIM (DaKT, MPUHLMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs,
UCCIieIoBaHNe, HaONIo/eHNe, W3MEpEHHe, HKCIEPUMEHT M JpPYrue); YHHUBEpCaJbHBIE YydeOHBIC
neicTBus (IO03HaBaTeNlbHbIE, KOMMYHUKAaTUBHBIE, PErYISTUBHBIE), oOecreunBaronye GopMUpoBaHue
(GYHKLIMOHAIBHOM TIPaMOTHOCTM M COLMAJIbHOM KOMIIETEHIIMHM OOy4arollMXcs; CIIOCOOHOCTb
o0yJaroIuxcs HCMHOJIb30BaTh OCBOECHHBIE MEXIMCLUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUA U
YHUBeEpCaJbHbIC YUeOHbIE ISHCTBHS B IO3HABATEILHOM U COLMAILHON MPaKTHKE.

B pesynbrare u3ydyeHus OMOJIOTMM Ha YpOBHE CpeAHero oouiero o0pa3oBaHusd Yy
oOyyaromerocst OyayT cQOpMHpPOBaHBI [O3HABATENbHbIE YHUBEpCaJIbHbIE YyueOHbIE JeHcTBu,
KOMMYHHUKATHBHBIE YHUBEPCAIbHBIC YUeOHBIE IEHCTBHS, PETYJISTHBHBIC YHUBEpCAIbHbBIC Y4eOHBIC
NeNCTBUS, COBMECTHASI 1€ATEIbHOCTb.

MertanpeameTHble pe3yslbTaThl OCBOEHUS IPOrpaMMbl CpelHEro o0mero oOpa3oBaHUs
JIOJKHBI OTPaKaTh:

OBnajzieHne yHUBEPCAIbHBIMU y4YeOHBIMU TO3HABATEIbHBIMU AEHCTBUSAMMU:

1) 6Ga30BbIE JIOTHYECKUE ACHCTBUS:

CaMOCTOSITENIbHO  (DOpPMYIMpPOBaTh W  aKTyalIM3HpOBaTh MNpodieMy, paccMarpuBaTh eé€
BCECTOPOHHE;

HCIIOJIb30BaTh MPH OCBOEHUU 3HAHWU NMPHUEMBI JIOTUYECKOTO MBIIUIEHUS (aHaJIM3a, CUHTE3a,
CpaBHEHHs, Kiaccuukauu, o000IeHNs), paCKPbIBATh CMBICH OMOJOTUYECKUX MOHATUHN (BBLAEISATH
UX XapaKTepHbIC IPU3HAKHU, YCTAHABIMBATh CBSI3U C IPYTUMH TTOHSATHSIMH);

ONpeAeNaTh el JACSITeNbHOCTH, 3ajaBasi IMapaMeTpbl U KPUTEPUHM UX JOCTHUIKECHHUS,
COOTHOCHTB PE3YJIbTaThl IEATEIIbHOCTH C MOCTABICHHBIMU 1IEISIMHU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TMTOHATHS JJ1s1 00bsICHEHHs (DAKTOB U SABJICHUIN )KUBOI TPUPOJIBI;

CTPOUTH JIOTMUYECKHE PACCYXJEHHs (MHIYKTUBHBIC, ACTYKTUBHBIEC, MO0 AHAJIOTMM), BBISBIATDH
3aKOHOMEPHOCTH M TIPOTUBOPEYHsI B PACCMATPUBAEMBIX SIBICHHUSX, (HOPMYIHpPOBATh BBIBOJABI M
3aKJIIOUEHNUS;

IPUMEHSTh CXEMHO-MOJIEbHBIE CpEACTBA JUIsl TNPEACTABICHUS CYIIECTBEHHBIX CBsI3ed H
OTHOIIIEHWH B U3Yy4YaeMbIX OWOJOTHYECKHX OOBEKTaX, a TakKe IMPOTHBOPEUHN pPa3HOTO poOa,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;



pa3palaThiBaTh IJIaH pEIICHUs MPOOJIEeMbl ¢ YYETOM aHalM3a UMEIOUIMXCS MaTepUabHBIX U
HEeMaTepUaIbHBIX PECypPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIBbHOCTb, OLICHUBATh COOTBETCTBHE pPE3YJIbTATOB IIEIISIM,
OLIEHUBATh PUCKH MOCIIEICTBUH NeSATEILHOCTH;

KOOPJIMHUPOBATh H BBIIOJHATH pPa0OTy B YCIOBHUSX pPEATbHOTO, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHHUE MTPU PELICHUH KU3HEHHBIX MPOOIIeM;

2) 6a30BbIE UCCIIEOBATENBLCKUE JCHCTBUS:

BJIQ/IETh HAaBbIKAMU Y4eOHO-HCCIIEOBATENLCKOM W MPOEKTHOM NeATelNbHOCTH, HaBBIKAMH
paspemieHuss TpoOieM, CIIOCOOHOCTBIO W TOTOBHOCTHIO K CaMOCTOATEIBHOMY TIIOMCKY METOI0B
pEIICHUS TPAKTUIECKUX 337124, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MIO3HAHUS;

UCTOJIb30BaTh pa3jIM4yHbIe BHJBl JAEATEIBHOCTH TI0 TOJYYEHHIO HOBOI'O 3HAHHS, €ro
MHTEPIpPETAINU, TPe0oOPa30BaHHUIO M IPUMEHEHHIO B YI€OHBIX CUTYaIUSIX, B TOM YHCJIE IIPH CO3TaHUU
y4eOHBIX U COIUAIBHBIX TPOEKTOB;

dbopMupoBaTh HAy4YHBIA THUM MBIIJICHUS, BIAJAETh HAYYHOM TEPMHMHOJIOTHEH, KIHOYEBBIMU
MOHATHSIMU U METOJIaMU;

CTaBUTh U (HOpPMYNIHpPOBaTh COOCTBEHHBIC 3a/ladyll B 00pa30BaTENIbHON MAESITENBHOCTH H
KU3HECHHBIX CHUTYaIIHIX;

BBISIBJISITH IPUIMHHO-CIICJICTBCHHBIC CBSI3H U aKTYIM3UPOBATh 3aa4y, BEIIBUTATh THIIOTE3Y €€
peleHusl, HaXOJAUTh apryMEHTHI I JO0Ka3aTelbCTBA CBOMX YTBEP)KACHUH, 3a/aBaTh MapaMeTphl U
KPUTEPHUU PEIICHUS;

AHAIM3UPOBATH MOJYYCHHBIE B XO/I€ PEUICHUS 3a/1a4l Pe3yIbTaThl, KPUTUYECKH OIICHUBATh UX
JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh II€JICHANPABICHHBIA TMOUCK MEpeHOoca CPEICTB M CHOCOOOB JEWCTBUA B
npodeccuoHaNbHYIO Cpeny;

YMETh TIEPEHOCUTH 3HAHUS B MIO3HABATEIIHHYIO M MPAKTHUECKYIO 00IaCTH KU3HEACITEITbHOCTH;

YMETh HHTETPHUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJICH, ITPEJIaraTh OPUTHHAIBHBIC TIOIXO/IBI ¥ PEIICHUS, CTABUTH TPOOJIEMBI
W 33/1a4¥, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS;

3) pabota ¢ upopmarueit:

OPUEHTUPOBAThCSA B Pa3NUYHBIX HMCTOYHHMKAX HH(oOpManuu (TeKcTe ydeOHOro mnocoowus,
HAyYHO-TIOMYJISIPHON TUTEpaType, OMOIOTUYECKUX CIOBAPSAX U CIPABOYHHKAX, KOMIIBIOTEPHBIX 0a3ax
NaHHBIX, B MIHTepHeTE), aHaIM3upoBaTh MH(OPMALUIO PA3NUYHBIX BUAOB U (QOpPM TIPEICTABICHHUS,
KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTh U HETIPOTHBOPEUYUBOCTH;

(dopMynHpOBaTh 3aMpoOChl W TPHUMEHSATh pPA3TUYHBIE METOJBI IPH TIOMCKE U O0TOOpe
Oounosornueckoi nHGopMalu, HeoOXOAMMOM JIJIs1 BBITIOTHEHUS YI€OHBIX 3a7a4;

MPHOOpETaTh OMBIT HCIOJIB30BAaHUS WHPOPMAITMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTHH,
COBEpIIICHCTBOBATH KYJIBTYPY aKTUBHOTO HCIIOIH30BAHMS PA3TUYHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO ~ BHIOMpaTh  ONTUMalbHYO (GOpMy TMPEACTABICHUS  OUOIOTUYECKOM
nHpopmanuu (cxeMsbl, TpaduKH, TUarpamMmbl, TAOIHUIII, PUCYHKH U IPYTOe);

UCIIONIb30BAaTh HAYYHBIA S3BIK B KauyeCTBE CpEACTBa MpH paboTe ¢ OUOIOTHYECKOM
nH(pOpMaNuer: NPUMEHATh XUMHYECKHE, (PU3NICCKHE W MaTeMaTHYeCKHEe 3HAKH W CHMBOJIBI,
dbopmynel, abOpeBHaTypy, HOMEHKJIATypy, HCIOIb30BaTh W  MPeoOpa3oBBIBATh  3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATJISITHOCTH;



BJIa/IETh HaBbIKAMU pacloO3HaBaHMs M 3alIUThl HH(OpMaLUY, HH()OPMALIMOHHOM 0e30MacHOCTH
JUYHOCTH.

OBnazneHne yHUBEpCAIIbHBIMU KOMMYHUKAaTUBHBIMU JIEHCTBUSAMU:

1) obmienwme:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTHBHO YYaCTBOBATH B JHAJIOTE WM
IUCKYCCHUU TIO CYIIECTBY 00CYXk/JaeMoil TeMbl (YMEHHE 3a/laBaTh BOIIPOCHI, BBICKA3bIBaTh CYKICHUS
OTHOCHUTEJIHO BBIIIOJHEHUS MpEIIaraéMoyd 3aJadyd, YYMTbIBATH MHTEPEChl U COIJIACOBAHHOCTh
MO3UIUH IPYrUX YYaCTHUKOB AHANIOTa WK JUCKYCCUN);

pacro3HaBaTh HeBepOaJIbHBIE CPENCTBA OOIICHMS, MOHUMATh 3HAUEHUE COIUAIBHBIX 3HAKOB,
NPENOChIIIOK BO3HUKHOBEHHSI KOH(DIUKTHBIX CHTyallUd, yMEThb CMST4YaThb KOH(DIUKTHI M BECTH
IIEPETOBOPBL;

BJIQ/IETh PA3JIMYHBIMU CIIOCOOAMH OOILEHUS U B3aUMOJEHUCTBUS, IOHUMATh HAMEPEHUS IPYrUX
JIOACH, TPOSBIATH YBAKUTEIBHOE OTHOIIEHHME K coOecelHMKYy H B KOPPEKTHOH (opme
(bopMyIMpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUUHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEJCTB;

2) COBMECTHAs JIESITEIbHOCTh:

MOHMMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBUAYAJIbHOH pPalbOTHI MpuU
peneHn OMOIOTHYECKOM MPOOIeMbl, 000CHOBBIBATH HEOOXOJUMOCTh IPUMEHEHHUS TPYIIIOBBIX (HOpM
B3alMOJICHCTBUS NPU PEeLICHUH YueOHOU 3a1auH;

BbIOMpaTh TEMAaTHUKy M METOJbl COBMECTHBIX AEUCTBMM C y4y€TOM OOIIMX MHTEPECOB MU
BO3MOXKHOCTEH Ka)K/10T0 4JeHa KOJUIEKTHBA;

MPUHUMATh LEIH COBMECTHOM NEATEIbHOCTH, OPTaHU30BbIBaTh U KOOPAMHHUPOBATH JCHCTBUSA
1o €€ JOCTH)KEHMIO: COCTaBIIATh ILJIAH JAEUCTBUH, pacCIpeiessiTh POJIu C Y4ETOM MHEHHUM YYaCTHHUKOB,
00CYXXJaTh pe3yibTaThl COBMECTHON paboThI;

OIICHMBATh KAa4e€CTBO CBOETO BKJAJa M KaXJOTO y4YaCTHHKA KOMaHIbl B OOLIMH pe3yabTaT Mo
pa3paboTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE IPOEKTHI, OLIEHWBATh MJIEM C MO3UIUH HOBHU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh MMO3UTUBHOE CTPATErMUECKOE MOBEACHUE B PA3IMUHBIX CUTYalMSIX, NMPOSIBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OBnazneHne yHUBEPCAIBHBIMU PETYISITUBHBIMU JEHCTBUSMMU:

1) camoopranu3zanus:

UCIOJIb30BaTh OMOJOTHMUYECKUE 3HAHUS JUIS BBIABICHHS MPOOJIEM M UX PELICHUS B KU3HEHHBIX
U Y4eOHBIX CUTYaIUX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHWUU II€JIEBbIE U CMBICIOBBIE YCTAaHOBKH B CBOHMX
JEUCTBUAX M TIOCTYNKAaX I10 OTHOIICHUIO K JKMUBOM NPHUPOJIC, CBOEMY 3J0POBBI0 U 3I0POBBIO
OKpYKAIOIINX;

CaMOCTOSITENIbHO OCYILECTBISATh IO3HABATENIbHYIO JAESITENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/la4M B 0Opa30BATENbHON NEATEIBLHOCTH U KU3HEHHBIX
CUTYalUsX;

CaMOCTOSITENIFHO COCTaBIATh IUIAH PEHICHUs NpoOJeMbl C y4ETOM HMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTEHUH;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsTh paMKH yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;



croco0cTBOBaTh (POPMHUPOBAHUIO W TPOSIBICHHUIO ITUPOKOW JPYAUIIMM B Pa3HBIX OOJACTIX
3HaHU, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBIH YPOBECHbD;

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyalUsM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATb
COOTBETCTBHUE PE3YyJIbTATOB LIEISIM;

BJIAJI€Th HaBbIKAMM I103HABATEIbHON pe(IeKCHH KaK OCO3HAHUS COBEPLIAEMbIX IEHCTBUHI U
MBICIMTENbHBIX HPOLECCOB, UX PE3YIbTATOB U OCHOBAHWM, UCIOJIb30BaTh NMPUEMBI peduieKCUu A
OLIEHKU CUTYyalluH, BBIOOpA BEPHOT'O PELLICHMUS;

OLICHMBATh PUCKU M CBOEBPEMEHHO IPUHUMATD PEILEHUS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHThI IPYTHX IIPU aHAIMU3€E PE3YIbTaTOB AEATEIbHOCTH;

3) npunsTHA ceOs U IPYTUX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU AaHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OIIUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IMO3ULMU APYrOro 4eI0BEKa.

[IpenmeTHble pe3yabTaTbl OCBOEGHHUS conepKaHMs ydeOHoro mnpeamera «buonorus» Ha
yriyOJEHHOM YPOBHE OPHMEHTHpPOBaHbI Ha oOecredeHue NpoPHILHOrO OO0ydeHHs OOYydarolIMXCs
ouosornu. OHM BKIIIOYAIOT: CIIEHU(PHUECKUE IJIsI OMOJIOTUU HAayYHBIC 3HAHUS, YMEHHS M CIIOCOOBI
JNEUCTBUIM 1O OCBOEHMIO, MHTEpPIpPETALUMU U MPeoOpa3OBaHUIO 3HAHUM, BUABI JEATEIBHOCTH IO
[IOJIYyUEHUIO HOBBIX 3HAHUNW M MX NPUMEHEHHIO B pA3IMYHbIX YYEOHBIX, a TaKK€ B peabHBIX
KU3HEHHBIX cuTyalusx. [IpenmeTHbie pe3yabTaTsl IPEACTaBIEHbI 110 TOJaM U3yUEHHUS.

[IpenmetHble pe3ynbTaThl OCBOEHMs yueOHoro npeamera «buosnorus» B 10 kiacce IOJKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHMW O MECTe M POJM OMOJIOTUM B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHPOBAaHUN €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B IMO3HAHUM 3aKOHOB IPUPOJbI U PELICHUU
pobJeM PaLMOHATIBHOIO MPHUPOJOINONIB30BAHUS, O BKJIAJE POCCHUHCKMX U 3apyOexHbIX YUYEHBIX B
pa3BuTHE OMOJIOTUH;

BJIQJICHUE CHUCTEMOM OMOJOrMYeCKUX 3HAHMUM, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroliue
OMOJIOrMYEeCKHEe TEPMHMHBI M TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTab0oJu3M, TIOMEOCTas,
CaMOpEeryJidlns, CaMOBOCIPOU3BEIEHUE, HACIEACTBEHHOCTb, H3MEHYMBOCTb, POCT U pa3BUTHE),
ouosornuyeckue Teopun (kierounas teopus T. IlIBanna, M. llneiinena, P. BupxoBa, xpomocoMHas
Teopust HacnencTBeHHocTH T. Moprana), ydyenus (H.W. BaBunoBa — o neHrpax MHoroo0Opasus H
MPOUCXOXKACHUS KYJIbTYPHBIX PACTEHHIi), 3aKOHBI (€1MHOO0Opa3usi MOTOMKOB NEPBOrO MOKOJEHUS,
pacIleIIeHHs], YUCTOThI raMeT, HE3aBUCUMOT0 HacyiefoBanus ['. MeHaens, roMoJIOTHYECKUX PsIOB B
HacnencTBeHHoW n3menunBoctu H.M. BaBuiosa), npuHIUIEL (KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMM METOJaMH HAay4YHOI'O IIO3HAHHS, HCIOJb3YEMBIX B OHOJOTMYECKUX
HCCIIEIOBAHUSX JKUBBIX O0BEKTOB (OMUCaHUE, U3MEpPEHNe, HAOII0ACHUE, SKCTIEPUMEHT);

YMEHHE BBIIEATh CYIIECTBEHHbIE NPU3HAKU: BUPYCOB, KJIETOK HPOKAPHOT M HYKapHuoT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpraHM3MOB, B TOM 4YHcle OakTepuil, IpuOOB, pacTeHHUH,
KUBOTHBIX M YEJIOBEKAa, CTPOCHMSI OPraHOB M CHCTEM OpPraHOB DPACTEHUM, XUBOTHBIX, YEIIOBEKA,
IIPOLIECCOB KU3HEAECATEILHOCTH, MPOTEKAIOIIMX B OpraHU3Max PacTeHHH, >KMBOTHBIX M YEJIOBEKA,
OMOJIOTUYECKUX MPOIECCOB: OOMEeHa BeIIecTB (MeTa0oaM3M), NMPEBpAIICHUs SHEPrHH, OpOoXKeHus,
aBTOTPO(HOr0 U reTepoTPOPHOro TUIOB MUTAHUS, (GOTOCHHTE3a U XEMOCHUHTE3a, MUTO3a, Melo03a,
ramMeToreHesa, SMOpHOreHes3a, MOCTIMOPHUOHAIBLHOTO Pa3BUTHS, PA3MHOKEHUS, WHIUBUIYaTbHOIO
pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOIEHCTBHS T€HOB, IeTepo3rca, HCKyCCTBEHHOTO 0TOOPa;



YMEHHUE YCTAHABIIMBATh B3aWMOCBSI3M MEX]y OpPraHOMAAMU KJIETKH M HUX (QYHKIHUIMH,
CTPOCHHEM KJIETOK pPa3HBIX TKaHEH W WX (YHKIUSMHU, MEXKIYy OpraHaMH M CHUCTEMaMH OPTaHOB Yy
pPaCTEeHHMIA, JKUBOTHBIX M YEJIOBEKa U WX (YHKIUSAMH, MEKIYy CHCTEMaMH OPraHOB M UX (PYHKIIHSIMH,
MEXy dTanamMu oOMEHa BEILECTB, dTallaMH KJIETOYHOIO LUKJIA U JKU3HEHHBIX IIUKJIOB OPIaHHU3MOB,
3TanaMu 3MOPHOHAILHOTO Pa3BUTHS, TEHOTHUIOM U (heHOTHHOM, (PEHOTHUIIOM U (PaKTOpaMu Cpeabl
o0uTaHus;

YMEHHE BBISBIATh OTJIMYUTEIbHbIE NPU3HAKK >KUBBIX CHUCTEM, B TOM 4YHCIIE DPaCcTEHUH,
KUBOTHBIX U YEJIOBEKa;

YMEHHME HCIIOJIb30BaTh COOTBETCTBYIOUINE AapryMEHThI, OMOJIOTUYECKYIO TEPMHUHOJIOTUIO H
CUMBOJIMKY JJISl I0Ka3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUUECKHUX IPYIIIL;

YMEHHE peIliaTh OMOJIOTUYCCKUE 3a/1a4M, BBISIBISTH MPUUYUHHO-CICICTBEHHBIC CBS3H MEXKIY
UCCIIETyeMbIMU OUOJIOTUYECKUMH TPOILIECCAMU W SIBJICHUSMHU, JI€1aTh BBIBOJABI M TIPOTHO3BI HA
OCHOBAHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIMOIHATH J1a00paTOpHbIe U MPaKTHUYECKHe paboThl, COOMIOAATH MpaBuiia Npu padore
¢ y4eOHBIM U Ja00paTOPHBIM 000PYIOBaHHEM;

YMEHHE BBIJBUTATH TUIOTE3bI, IPOBEPATH UX SKCIIEPUMEHTAIBHBIMH CPEACTBAMHU, (DOPMYIUPYS
1[eJTb UCCIIeI0BAaHUS, AHATTU3UPOBATH MOJIyU€HHBIE PE3YJIbTAThl U €TaTh BHIBOBL;

YMEHUE YYacTBOBaTh B Y4YEOHO-HMCCIEIOBATEIbCKONM paboTe MO OMOJIOTHH, 3KOJIOTHH |
MEIWIIMHE, MPOBOIMMOM Ha 0a3e NIKOJBHBIX HAYYHBIX OONIECTB, W TYOJWYHO TIPEICTABIIATH
MOJTyYCHHBIC PE3YJIbTAThI HA YYCHUYCCKHX KOH(PEPCHIINSX;

YMEHHUE OLEHUBATH dTHUYECKUE ACTIEKTHI COBPEMEHHBIX MCCIICJOBAHHUIA B 00JacTH OMOJIOTUHU U
MEIUIHMHBI (KJIOHUPOBAaHUE, UCKYCCTBEHHOE OIJIOJIOTBOPEHHE, HAIIPABICHHOE M3MEHEHHE TeHOMa U
CO3/1aHH€ TPAHCTCHHBIX OPraHU3MOB);

YMEHHE OCYILIECTBIATh OCO3HAHHBIA BHIOOp Oymyiieil mpodeccHoHaNbHOU IesTeNbHOCTH B
o0nacTi OMONOTUU, METUIUHBI, OMOTEXHOJOTMH, BETEPUHAPUH, CEIHCKOTO XO3AWCTBA, MUIIEBOU
MPOMBIIIJICHHOCTH, YIIIyONIATh MO3HABATEIbHBIA HMHTEpEC, HAIMPaBJICHHBI HAa OCO3HAHHBIN BHIOOP
COOTBETCTBYIOIIEH Mpodeccud M MNPOJOHKEHHE OHOJIOTMYECKOro 00pa3oBaHUS B OpraHMU3ALMSIX
cpenHero npohecCuoHaIbLHOTO U BHICIIETO 00pa30BaHUs.

[IpeameTHBIe pe3ynbTaThl OCBOCHMS y4ueOHOTo mpeamera «buomorus» B 11 kmacce MOJKHBI
OTpaXkaTh:

c(OpMHUPOBAHHOCTh 3HAHHK O MECTe W POJNM OMOJOTHMH B CHUCTEME ECTECTBEHHBIX HAyK, B
(hopMUPOBaHUH COBPEMEHHOHN €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, B MO3HAHUU 3aKOHOB MPUPOJIBI U
pEIIeHNH JKOJOTHYECKHX MPOOJIeM YelOBEYEeCTBa, a TAKKEe B PEIICHUH BOMPOCOB PAIMOHAIBHOTO
MPUPOJONONB30BaHUs, U B (OPMUPOBAHUU IIEHHOCTHOTO OTHOIIEHHUS K TPUPOJE, OOIIECTBY,
YEJIOBEKY, O BKJIaJIe POCCUMCKUX U 3apYOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHME BIAJETh CHUCTEMON OHOJOTMYECKMX 3HAHHI, KOTOpas BKJIIOYAET OMNpPENEICHUS U
MOHUMAaHHUE CYITHOCTH OCHOBOTIOJIATAIONIUX OMOJIOTHUYECKUX TEPMUHOB M TTOHSATUH (B, IKOCUCTEMA,
ounocdepa), Ouonormdeckue Teopuu (dBooNMOHHAs Teopus Y. JlapBuHa, CHHTETHUYECKas TEOPHS
sBommonnn), yaenus (A.H. CeBepiioBa — 0 myTAx u HampaBlieHUsX dBomroruu, B.U. BepHanckoro — o
ouocdepe), 3akonbl (renetudeckoro pasHoecus Jl. Xapau u B. BaitnGepra, 3apoapIieBoro cxoacTaa
K.M. bapa), mpaBuna (mMunumyma FO. JIuOuxa, 2KOMOTHYECKOW MUPAMUILI DHEPTHH), TUIIOTE3BI
(runoresza «mupa PHK» V. I'unbepta);

YMEHHE BIIAJICTh OCHOBHBIMH METOJIaMH HAydyHOTO TIO3HAHUS, WCIOJIB3YEeMBIMH B
OMOJIOTMUECKHUX MCCIICIOBAHUAX JKUBBIX OOBEKTOB M DKOCHUCTEM (OMUCaHUE, U3MEPEHHE, HAOIIOICHHE,
IKCIIEPUMEHT), CITOCO0aMU BBISIBJICHUS U OIICHKH aHTPOITOTCHHBIX U3MEHEHUH B IIPUPO/IE;



YMEHHUE BBIJIENATH CYIIECTBEHHbIE IPU3HAKU: BUIOB, OMOT€O1I€HO30B, IKOCHCTEM U OUochepsl,
CTaOMIIM3UPYIOIIETO, ABIIKYLIETO M pa3phIBAIOIIETO €CTECTBEHHOIO OTOOpa, aIoNaTpU4YecKoro
CHMITaTPUYECKOTO BHI000pa30BaHMs, BIMSAHUS JBWKYIIMX CHJI 3BOJIIOLMU HA TEHO(POH MOIYIISALIUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K cpele OOWTaHus, YepelOBaHUS HAIMPABICHUHA HBOJIOIHH,
KpyroBOpOTa BELIECTB U II0TOKA SHEPTUU B IKOCUCTEMAX;

YMEHUE YCTaHaBJIMBAaThb B3aMMOCBSA3M MEX]y IPOLIECCAMH 3BOJIOLHH, JBMXKYLUIUMU CHIIAMU
aHTPONOreHe3a, KOMIIOHEHTAMH Pa3IMYHbIX SKOCHCTEM U MPUCIIOCOOICHUSIMU K HUM OPraHU3MOB;

YMEHHE BBISBISATh OTIUYUTEIbHbIC MPU3HAKU JKUBBIX CHCTEM, IMPUCIIOCOOJIEHHOCTh BHIOB K
cpene oOuTaHus, abMOTUYECKUX ¥ OMOTHUECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBSI3€l OpraHu3MOB
B COOOIIECTBAX, aHTPOIIOT€HHBIX U3MEHEHHUI B SKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHUE HCIIOJIb30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OMOJOTHYECKYI0 TEPMHHOJIOTHUIO U
CUMBOJIMKY Ul I0Ka3aTeIbCTBA POJCTBA OPIraHU3MOB PAa3HBIX CUCTEMATUUYECKUX TPYIII, B3aUMOCBSI3U
OpPraHU3MOB U CpeAbl OOWTaHUs, EJUHCTBA YEJIOBEYECKUX pac, HEOOXOIMMOCTH COXpaHEHUS
MHOT000pa3usi BUAOB U IKOCUCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS IPUPOJIbI U YEIIOBEUECTBA;

YMEHHE peliaTh OMOJOTUYECKUE 3a/lauyM, BBISIBIATH MPUYUHHO-CIEICTBEHHBIE CBSA3H MEXKIY
UCCIIEyeMbIMU OUOJIOTUYECKUMH TMPOLIECCAaMU U SIBJICHUSMH, JI€1aTh BBIBOJABI M MPOTHO3bI Ha
OCHOBAaHMH MOJYYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBITOIHATH Ja0OpaTOpPHBIE M MPAKTUYECKHE paboThl, COONII0IATh MpaBuia npu padore
¢ y4eOHBIM U Ja00paTOPHBIM 000PYIOBaHUEM;

YMCHHE BBIJBUTATH THUIIOTE3bI, IIPOBEPATH UX IKCIICPUMEHTATLHBIME CPEACTBAMH, (DOPMYITHPYS
1eJ1b UCCIIEI0BAaHUS, AHAJIM3UPOBATD [TOJIyUE€HHBIE PE3YJIbTAThI U JIEJIaTh BbIBOIBL;

YMEHHE YYacTBOBaTh B Y4eOHO-HCCIIEOBATENbCKOW paboTe MO OHOJOTHH, 3KOJOTHH H
MEIHIIMHE, MPOBOAMMOM Ha O0a3e WIKOJIBHBIX HAayYHBIX OOIIECTB, U MYOJIWYHO TPEICTABIATH
MOJIyYEeHHBIE PE3YNbTAThl HA YYEHUUYECKUX KOH(PEPEHIUAX;

YMEHHUE OLICHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOXKACHUH KU3HH, YEIOBEKA U YEIOBEUYECKUX
pac, o MpUYHHAX, MOCIEICTBUAX U CIIOCO0aX MPel0TBpaIeHHs II100aIbHBIX U3MEHEeHU B 6uocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccuoHambHON IESTEIHHOCTH B
oOnacTh OMOJIOTHH, DKOJIOTHUH, MPHUPOJONOJIB30BAaHUS, MEAMIMHBI, OMOTEXHOJIOTUH, MCUXOJOTHH,
BETEPUHAPUH, CEJIBCKOIO XO3SICTBa, MNUILIEBOM INPOMBIIUIEHHOCTH, YIIyOJATh I103HAaBATEIbHBIN
WHTEpEC, HaIpaBJICHHBIM Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIECH Mpodeccru M MPOAOTHKEHHUE
Ouosiornyeckoro oOpa3oBaHUS B OpraHMU3alMAX CpPEAHEro Mpo(ecCHOHAIBHOTO M BBICIIErO
o0Opa3oBaHMsI.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoaundecTBo uacoB D1eKTPOHHbBIE
HanmenoBanue
Ne a3/1€JI0B M TeM K n (un¢poseie)
HT bHBI KTHYeCKH
n/n ?[ OrpaMMblI Beero 06 POIILHEIE pﬁa CCKUE  yGpasoBaTebHbIE
porp padoThI padoThI pecypeb
1 buosornsa xak 1
HayKa
) JKusrie cucteMsl U 5

X U3YyUYCHUC



10

11

12

13

14

15

16

17

Bbuonorus kierku

Xumuueckas
OpraHu3aIus
KJIETKU

Ctpoenue u
(GYHKINH KJICTKH

OOMeH BelecTs 1
npeBpalicHne
DHEPrUH B KJICTKE
Hacnencreennas
uHpopmanus u
peanusanus e€ B
KJICTKE

JKW3HEHHBIN UK
KJIETKU

Crpoenue u
byHKUIUM
OpraHu3MOB
PaszmHO)XeHue u
pa3BuTHe
OpraHu3MOB

I'enernka — Hayka
0
HaCJIEICTBEHHOCTU
Y U3MEHYHMBOCTH
OpPraHU3MOB

3aKOHOMepHOCTI/I
HaCJICACTBCHHOCTH

3aKOHOMEPHOCTH
U3MEHYHUBOCTH

I'eneTnka uesoBeka

Cenexus
OpPraHUu3MOB
BuorexHomorus u
CUHTETHYECKAs
OHoJIorus

Pe3sepBHOE BpeMms

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

11 KITACC

n/n

HaumenoBanue
pa3iesioB U TeM
NporpamMmbl

10

17

10

102 0

KoaunuecTBo uacoB

Bcero
padoThI

KonTpoJbHbie

0.5

0.5

1.5

1.5

0.5

0.5

13

JJIeKTPOHHBIE
(uudpossbie)
oOpa3oBaTe/ibHbIEC

pecypcbl

IIpakTH4eckune
padoThI



10

11
12

3apokIeHUE U
pa3BUTHE
JBOJIFOIIMOHHBIX
MPEJCTaBICHUM B
OHOJIOrun

Mukpo3BoIIONUS U
€€ pe3yabpTaThl

MaxkpoaBontouus u
€€ pe3ynbTaThl

[TpoucxoxaeHue u
pa3BUTHE )KM3HU HA
3emiie

[Ipoucxoxaenue
YeJI0BEeKa —
AHTPOIIOTCHE3
Dkojorus — Hayka
0
B3aMMOOTHOIICHUIX
OpPraHu3MOB U
HaJOpraHU3MEHHBIX
CHCTEM C
OKpY>Karoleu
cpenoun

OpraHu3Mebl U cpefia
oOHUTaHus

DKOIO0rus BUAOB U
NONYJIALUAN
DKonorus
COOOIIECTB.
DKOIOTrHYeCKHe
CHUCTEMBI
buocdepa —
riaobanbHas
JKOCHCTEMA

YesaoBek U
OKpY>Karolas cpesa
PesepBHOE Bpems

OBILIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

14

15

10

12

102

1.5

0.5

1.5

0.5

0.5

7.5
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