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MNOSICHUTEJBHAS 3AIINCKA

[Iporpamma mo ydyeObHOMYy mpeametry "buonorus" (nmamee - Ouosorus) Ha
YpOBHE CpellHero oluiero odpazoBaHusi pazpaboraHa Ha ocHoBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii Deneparumy,
dI'OC COO, Kounenmuu mnpenojaBaHusi yuyebHoro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUH (penepanbHoil paboyeil mporpaMMbl BOCITUTAHUS.

Yuebnbiii npeamer «buosorus» yriayoséHHoro ypoBHs u3ydenus (10-11
KJIACChI) SIBIISIETCA OJJHUM M3 KOMIIOHEHTOB MpeaMeTHOl obnactu «EcTecTBeHHO-
Hay4dHble TpeaMeTh». CornacHo mosioxkenusm GI'OC COO npoduinpHbIe yaecOHBIE
OpeaIMeThl, H3ydyaeMble Ha yrayOJIEHHOM YpOBHE, SIBIISIIOTCS — CIIOCOOOM
nuddepennanm  oOydeHUss Ha YpPOBHE CpelHero ooOimiero oOpa3oBaHUS H
MpPU3BaHbl O0ECMEYUTh TMPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM, CpPEIHUM
o01IUM, cpeHUM MPOodEeCCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA M3 OTUX YYEOHBIX MPEIMETOB JOJKEH OBbITh OPUEHTUPOBAH Ha
IIPUOPUTETHOE pEIIEHUE O00pa30BaTENIbHBIX, BOCIHUTATEIbHBIX M Pa3BUBAIOIIMX
3a/lay, CBA3aHHBIX C MpodopHEHTAIMEH OOyJaronMXcsi U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOW OOJACTHM HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OWOJIOTHEH,
MEIUIMHON, 3KOJIOTUEMN, ICUXOJIOTUEHN, CIIOPTOM MJI BOCHHBIM JEJIOM.

[Tporpamma no yue6HoMy nipeamety "buonorusa" ga€t npeacraBieHue o UEIu
U 3aJa4ax U3y4eHus: ydueOHoro mpenmera «buosiorus» Ha yriryOJIEHHOM YpPOBHE,
omnpenensieT o0s3arenbHOe (MHBAapUAHTHOE) MPEIMETHOE COJAEp)KAHHUE, €ro
CTPYKTYpUpPOBaHME 1O pa3zlellaM U TeMaM, paclpelleieHue M0 Kiaccam,
PEKOMEHAYET MOCIEA0BATENbHOCTh H3Y4YEHHMsI YYEOHOro Marepuaja ¢ yd€Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JOTUKU Y4eOHOTO mpolecca,
BO3PACTHBIX 0COOCHHOCTEM 00yuaronuxcs. B mporpamme no 6Mosioruu peajin3oBaH
IPUHLIUI TPEEMCTBEHHOCTH C U3y4E€HHEM OMOJIOTHMH Ha YPOBHE OCHOBHOT'O OOILIEro
oOpa3zoBaHus, Ojarojgapss 4YeMy MPOCMATPUBACTCS  HAMNpPABJICHHOCTh  HAa
MOCJIEYIONIEe pa3BUTUE OHOJOTMYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
(GbopMHpOBaHHE  €CTECTBEHHO-HAyYHOIO  MHUPOBO33PEHHS,  AKOJIOTHYECKOTO
MBIIIJIEHUS, IPEACTABICHUN O 310pOBOM 00pa3e *KU3HU, HAa BOCIIUTAHUE OEPEKHOTO
OTHOIIICHHS K OKPY>KaIoIIeH MPUPOIHOM cpenie. B mporpamMe mo OMOJIOrUU TaKke
MOKa3aHbl BO3MOXHOCTH ydeOHOro mpeamera «buornorus» B peanu3anuu
tpeboBannii ®I'OC COO K MIaHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM U
MPEAMETHBIM pe3yJbTaTaM 00yueHus U B GOPMUPOBAHUU OCHOBHBIX BUIOB Y4eOHO-
MO3HABATEJIIbHON JI€ATEIBbHOCTH OOYyYalolUXCsl 10 OCBOEHHUIO COJEp KaHUsA
OMoIOrHuecKoro o0Opa3oBaHus Ha ypOBHE CPEIHEr0 00IIero 0Opa3oBaHusl.

VYyeoOnslii npeamer «buosorus» Ha ypoBHE CpeAHEro o0Iiero oopa3oBaHUs
3aBepiaeT OMOJIOrHIeCKOe 00pa3oBaHUE B IITKOJIE U OPUEHTUPOBAH HA PACIIUPEHUE
U yriayOseHne 3HaHui 00yJaromxcs 0 )KUBOM MPHUPO/ie, OCHOBAX MOJIEKYJISIPHON U



KJIETOYHOM OMOJIOTUH, SMOPUOJIOTHUU U OMOJIOTUM Pa3BUTHSI, TEHETUKH, CEJIEKLIUH,
OMOTEXHOJIOTHH, SBOJIFOIMOHHOTO YYEHUS U IKOJIOTHH.

N3yuenue yueOHOro mnpenmera «buonorus» Ha yriIyOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha TOJTOTOBKY OOYyYarolUMXCsi K MOCIEAYIOMIEMY MOJIYYSHHIO
Ouonornueckoro  oOpa3oBaHMsl B  By3aX W OpraHM3alMsIX  CPeIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COJIep)KaHUsl COCTaBISIET CUCTEMA
OMONOTUYECKUX  3HAHWW, TIONYYCHHBIX TMPU HU3YYCHUH  OOydYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX Pa3J/IeJIOB OMOJIOTMU HA YPOBHE OCHOBHOTO
obmero o6pazoBanus, B 10—11 kjaccax 3TH 3HaHUS TOJy4aroT pa3BuThe. Tak,
paclmiMpeHbl U yriayOJeHbl OMOJIOTMYECKHE 3HAaHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpPraHW3ME 4YeJOBEKa, OOIIUX 3aKOHOMEPHOCTSX JKU3HH,
JOTIOJTHUTENIBHO BKJIIOYEHBI OMOJIOTHYECKUE CBEJICHUS MPUKIIAHOTO U MIOMCKOBOTO
XapakTepa, KOTOPhIE MOKHO HUCIIOJIb30BaTh KAK OPUEHTHUPHI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MoxkHa Takke WHTErpanus OHMOJIOTMUECKMX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, TOJYYECHHBIMU OOYYAIOIIUMUCA TIPU H3YYCHUU
(U3HUKU, XUMUHU, TEOrpaPUU U MAaTEMATHKU.

Crpyktypa mporpamMmbl mo ydeOHOMYy mnipeametry "buonorusa" oTpaxkaer
CUCTEMHO-YPOBHEBBIM M HBOJIIOIUOHHBIA MOAXOJAbl K M3YyYECHHUIO OHOJIOTHUH.
CoryacHo UM, U3y4arOTCSl CBOMCTBA U 3aKOHOMEPHOCTH, XaPAKTEPHBIE TSl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpPraHHU3alMH, SBOJIOLUN OPTraHUYECKOro MUpa Ha 3emIie,
COXpaHEeHUs1 OMOJIOTHYECKOTO pazHooOpa3us taneTsl. Tak, B 10 kiacce uzydarorcst
OCHOBBI MOJIEKYJIIPDHOM M KJIETOYHOW OWUOJOTUU, SMOpPUOJIIOTUM M OHOJIOTUU
pPa3BUTHS, TCHETUKU U CEJEKIMH, OMOTEXHOJIOTMM U CHUHTETHYECKOW OMOJIOTHH,
aKTyaJu3UPYIOTCS 3HAHUSI OOydYarommxcss Mo OOTaHHWKE, 300JI0TMH, aHATOMUU,
¢dbuzunoniorun yenoBeka. B 11 kiacce M3ydaroTCs SBOJIIOIMOHHOE YUYEHUE, OCHOBBI
AKOJIOTHH M YU4eHHe 0 Onocdepe.

VYueOnnii  mnpeamer  «buonmorus»  mpuszBaH  o0ecneynTh  OCBOCHUE
OOyYarOIIMMHUCST OMOJIOTUYECKUX TEOPUN U 3aKOHOB, WJEH, MPUHIIMIIOB U MPaBUII,
JIEkKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KaPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOTro00pa3MM M OCOOEHHOCTSX KJIETKH, OpraHus3ma, MOIyJISIuH,
OMOLIEHO3a, YKOCUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX TOCTHKEHUSIX, COBPEMEHHBIX
WCCJIEIOBAHUSIX B OMOJIOTHH, MIPUKIIAHBIX aClIeKTax OWOJOTHYECKUX 3HaHUM. s
pa3BUTHS W TOJAJACPKAHUS HMHTEpeca OOydaromuxcss K OMOJOTUW Hapsay co
3HAYUTEIBLHBIM 00BEMOM TEOPETHUECKOTO MaTepHasia B COACPKAHUU MPOTPAMMBbI
o OMOJIOTUM TPETYyCMOTPEHO 3HAKOMCTBO C UCTOpPUEN CTAHOBIICHUS U PA3BUTHS
TOM UM UHOM 001acTh OMOJIOTHUH, BKJIAJIOM OTE€UECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B PEIICHUE BAXKHEUIITUX OMOJIOTHIECKUX U DKOJIOTHIECKUX MPOOIIEM.

Lenps u3yuenus yueOHoro npeamera «buonorus» Ha yramyOn€HHOM ypOBHE —
OBJIaJICHE O0YYAIONUMHUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHATEHOMN



OpraHu3allid >KUBBIX CHCTEM Pa3HOTO paHra W MNpUOOpETeHHE YMEHHH
WCITIOJIB30BaTh 3TU 3HAHUSA B (DOpPMUPOBAHWM WHTEpeca K OMpeNeaEéHHOW 00JIacTH
npo(hecCHOHANBPHOM ACSITENbHOCTH, CBSI3aHHOM ¢ Ouonoruen, wim K BBIOOPY
y4eOHOTr0 3aBeAEHUS ISl IPOIOJKEHUSI OMOJIOTHYECKOT0 00pa30BaHUsI.

JlocTkeHrne 1enu u3ydeHuss ydeOHoro unpeamera «buonorus» Ha
yrayOn€HHOM ypOBHE 00€CIIeYMBACTCS PEIICHUEM CIEAYIOIINX 3a/1a4:

OCBOCHHME 00YYaIOIMMHUCS CUCTEMbl OMOJIOTHYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIIEHIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBUJIax, COCTABIISIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOEHUH, MHOTOOOpa3MM M OCOOEHHOCTSIX OWOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJIALNs, BUJ, OMOreo1eH03, Ouocdepa); 0 BbIIAIOIMIMXCA OTKPBITHSIX
Y COBPEMEHHBIX UCCIIEIOBAHUSIX B OHMOJIOTHH;

O3HAKOMJICHUE OOYy4YaroluXCsi C METOJaMH TO3HAHUS >KUBOW MPUPOJIBI:
UCCJIEIOBATENILCKUMHU  METOJIaMH  OUOJIOTMYECKUX HayK (MOJEKYJISIpHOW U
KJICTOYHOM OMOJIOTHHU, YMOPUOJIOTUU U OMOJIOTUN PA3BUTHUS, TEHETUKU U CEIICKIUH,
OMOTEXHOJOTMH W CHHTETHYECKONW OMOJIOTMH, TaJCOHTOJIOTHH, SKOJOTHUH),
METOJJaMU CaMOCTOSITEJILHOTO TPOBEACHUS OMOJOTMYECKUX HCCIECIOBAHUN B
nabopatopun W B mpupoje (HabOmolleHHe, U3MEPEHHE, OSKCIEPUMEHT,
MOJICJIMPOBAHUE);

OBJaJCHUE OOYYAIOUIMMUCS  YMEHUSIMU:  CaMOCTOSITEJIbHO  HaXOJUTh,
aHaJTM3UPOBATh M UCIOJIB30BATh OHOJOTMYECKYI0 HHGOPMAIIMIO; TMOJIb30BAThHCS
OMOJIOTUYECKON TEPMHUHOJIOTUEH M CHMBOJIMKOW, YCTaHaBIMBATh CBSA3b MEXIY
pa3BUTHEM OHOJOTMM U  COIHAIBHO-DKOHOMHUYECKUMU M IKOJOTUYECKUMHU
npo0jemMaMu 4YeIOBEYECTBA; OIICHUBATH IOCJEICTBUS CBOCH MEATETbHOCTH IO
OTHOILICHUIO K OKpY)Karoued MNPUPOTHON cpene, COOCTBEHHOMY 37I0POBBIO U
3I0POBBIO  OKpYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH U  COONIOJATh  MEpHI
npouIakTUKA WHOEKITMOHHBIX 3a00JIEBaHMI, TIpaBUjIa MOBEJACHUS B MPUPOJIE U
oOecrieueHus 6€30MaCHOCTH COOCTBEHHOM >KU3HEACATEIHHOCTA B UPE3BBIYANHBIX
CUTyallWsIX ~ TPHUPOJHOTO M  TEXHOTEHHOTO  XapakTepa; XapaKTepH30BaTh
COBPEMCHHBIC HAyYHBIE OTKPHITHS B 00JIACTH OMOJIOTHH;

pa3BUTHE Y 00yUYaIOIINXCS WHTEIUICKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
MpoIlecCe 3HAKOMCTBA C BBIJAIONIUMHUCS OTKPBITUSAMH W COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OWOJIOTHH, pEIIaeMbIMU €10 MpoOJIeMaMH, METOJI0JI0THEH
OMOJIOTUYECKOTO UCCIIEAOBAHMS, MPOBECHHUS SKCIIEPUMEHTAILHBIX UCCIIEOBaHUMH,
perieHuss OWOJIOTHYECKUX 3a/1ad, MOJICTUPOBAHHS OWOJOTHYECKUX OOBEKTOB H
MIPOIIECCOB;

BOCITUTAHUE y O0YYAIOMUXCS IICHHOCTHOTO OTHOIICHUS K JKHUBOW MPHUPOJIE B
I[EJIOM U K OTJIETLHBIM €€ 00bEeKTaM U SBIICHUAM; (hOPMHUPOBAHUE DKOJIOTHUECKOMH,



TeHEeTHYECKOM IPAMOTHOCTH, O0IIEH KyJIbTyphl OBEACHUS B PUPOJIC; UHTETPALIMH
€CTECTBEHHO-HAYYHBIX 3HAHWM;

npuoOpeTeHre  OOy4aroUIMMHUCS  KOMIETEHTHOCTH B PAIlMOHAJIBLHOM
IPUPOIOIIOIH30BAHUH (COOII0O/IEHUE MMPABUJIT IOBEJICHUS B IPUPOJIE, OXPaHbI BUJIOB,
IKOcUCTEM, Omochephl), COXpaHEHWH COOCTBEHHOTO 370POBbS U 3I0POBBS
OKpyXaromux Jrofaei  (coOmromeHus Mep npodUIaKTUKU — 3a00JIeBaHUM,
oOecrieueHre OE30MACHOCTH JKM3HEACATEIIPHOCTA B UYPE3BBIYAWHBIX CHUTYaITUSIX
OPUPOAHOTO M  TEXHOIEHHOTO  XapakTepa) Ha OCHOBE  HMCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3/IaHME  yCIOBUM AN  OCO3HAHHOTO  BBIOOpa  OOyUYaIOIIUMUCS
VHIMBUTyaJIbHOU o0OpasoBaTenbHOI TPAaeKTOPHH, CIOCOOCTBYIOMIEH
MOCJIEYIONIEMY TMPOQPECCUOHAIIBHOMY CaMOONPEIEIEHUI0, B COOTBETCTBHM C
WHUBUTyJIbHBIMUA HHTEpPECaAaMU U MOTPEOHOCTSIMHU PETHOHA.

OO01iee yncao 4acoB, OTBEAEHHBIX HAa M3y4YeHUE OMOJIOTMH Ha YIIIyOJIEHHOM
YpOBHE cpeaHero obimiero obpasoBanus, cocrabisieT 204 gaca: B 10 kiacce — 102
yaca (3 gaca B Hezmemo), B 11 kimacce — 102 gaca (3 yaca B HeZlelo).

OT16op opraHu3alMOHHBIX (DOPM, METOIOB U CPEICTB OOYUYEHUs] OMOJIOTUU
OCYIIECTBISIETCS C Y4ETOM CHEIU(PHUKUA €ro COACpX aHWs U HAIpPaBICHHOCTH Ha
MPOJOJDKEHNE  OMOJIOTMYECKOro  00pa3oBaHUs B OpraHU3alUsIX CPEIHETO
PO eCCUOHANIEHOTO U BHICIIETO 00pa30BaHUsI.

O0s13aTenbHbIM yCIOBUEM NIPU 00y4YeHHH OMOJIOTUU Ha YIIIyOJIEHHOM YPOBHE
SIBIISIETCSL TIPOBEJICHUE JTA0OPATOPHBIX U MpakTH4Yeckux pador. Taxxke yuacTue
OoOy4YaronmMxcs B BBIMOJHEHUU MPOCKTHBIX W y4eOHO-UCCIENOBATENBCKUX PaldoT,
TEMaTHUKa KOTOPBIX OMPEEISICTCS YYUTEIEM Ha OCHOBE HMEIOITUXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOJIHBIX YCIOBUM.



COJEPKXAHUE OBYUYEHUA
10 KJIACC

Conepxanue mporpaMMbl, BBIACICHHOE KYpCU80M, HE BXOAUT B MPOBEPKY
rocynapctBeHHo# utorooi arrecraiuu (I'MA).

Tema 1. buoJsiorusi kak Hayka

CoBpeMeHHass OUoOTHsT — KOMITIEKCHAsI Hayka. KpaTkas uCTOpusi pa3BUTHS
Ouosiornu.  buosmornyeckue HaAyKd U M3y4aeMble UMM TPOOJIEMBL.
@yHIaMEHTaJbHbIC, NPUKIAIHBIE W IIOMCKOBBIE HAy4YHbIC WCCIICIOBAHUS B
OHOJIOTHH.

3HadeHne Omosorud B (OPMHUPOBAHWN COBPEMEHHOW €CTECTBEHHO-HAYYHON
kaptuHbl Mupa. [Ipodeccuu, cBszaHHbie ¢ Ouojoruedd. 3HadeHHUE OHOJIOTHH B
MPAKTUYECKOM JEATEIbHOCTA 4YeJIOBEKAa: MEIUIIMHE, CEIbCKOM XO3SHCTBE,
MPOMBIIJIEHHOCTH, OXPaHE MPUPO/IBI.

JemoHCcTpauun

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hdapsun, V.
I'apseit, I'. Menaens, B. 1. Bepnaackuu, U. I1. [TaBnos, 1. 1. Meunukos, H. W.
Basunos, H. B. Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuupbr u cxembl: «CBs3b OWMOJIOTMM C JAPYTMMH Haykamm», «Cucrema
OMOJOTUYECKUX HAYK).

Tema 2. )KuBble cuCTeMBbI H MX U3YUYEHHUE

XKuBble cucteMbl Kak TpeaMer uzydeHus Ouosoruu. CBOMCTBA >KUBBIX
CUCTEM: €IUHCTBO XUMHYECKOTO COCTaBa, JHUCKPETHOCTh U IEJIOCTHOCTb,
CIIO)KHOCTh U YIOPSJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpTraHU3aIMs,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHM3alMu JKUBBIX CHCTEM: MOJIEKYJISIPHBIM, KJIETOYHBIMH,
TKaHEBBIH, OpPraHU3MEHHBIM, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotnueckuit), Omocdepusiii. IIporeccrl, NpoUCXOASAIIME B KUBBIX
cuctemax. OCHOBHbIE TpPHU3HAKK >KUBOro. JKM3Hb Kak (opma CyliecTBOBaHUS
Marepun. Hayku, n3ydaroniye 5KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHAX OpraHU3allHH.

N3ydenune xuBbIX cucteM. MeTonbl Oumonorumdeckoi Hayku. HaOmronmenwe,
U3MEpEHUe, SKCIIEPUMEHT, CUCTeMaTH3aIus, MeTaananus. [lonstue o 3aBucuMon 1
HE3aBUCUMOMN IiepemMeHHOU. IlmaHupoBanue odkcrepumeHTta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumoresa. [lonstue BHIOOpKHM U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux maHHbIX. OIEHKa JOCTOBEPHOCTH TMOJYYCHHBIX
pesyabTatoB. [lpuunMHBI HCKaXXEHUsI Pe3yJbTaTOB JKcrnepumeHTa. [loHsTHE
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu



TaOmusr u cxembl: «OCHOBHBIE NpHU3HAKW KU3HW», «buonornueckue
cucteMbl», «CBOHCTBa JKMBOM Marepuu», «YPOBHH OpraHU3alUy KUBOU
npupoas», «CTpoeHue >KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpPraHoOB YEJOBEUECKOTO opraHuzMay, «buoreomenos», «buocdepa», «Meroabl
U3Y4YECHUS )KMBOU IPUPOIBDY.

ObopynoBanue: 1abopaTopHOe 000PYJOBaHUE 1JI1 IPOBEACHHS HaOIIOICHUH,
WU3MEPEHHN, IKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcronp30oBaHuEe pa3aUYHBIX METOAOB IIPU
W3YUYEHHH KUBBIX CHCTEM.

Tema 3. BuoJiorusi KJieTKkn

Knetka — cTpykrypHO-(QYHKIIMOHANbHAS e€OuUHUIA KUBoro. Kcropus
oTkpbITus knetku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. 1lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIC IMOJIOXKEHUS COBPEMEHHOW KJIETOUHOU
TEOPUHU.

Metoapl  MOJEKYISIPHOM M KJIETOYHOM  OHMOJIOTMH:  MHUKPOCKOMMS,
xpoMarorpadusi, 37eKTpoPope3, METOJ MEUYEHbIX aTOMOB, AU(depeHInaIbHOe
LHEHTPU(PYTUPOBAHUE, KYJIbTUBHUPOBAHUE KIETOK. M3yuenue ¢urcuposanmvix
Kaemox. DNEeKTpPOHHAsi MUKpockonusi. Kongokanvuas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JemoHCcTpauun

[Toptpets: P. I'yk, A. JleBenryk, T. IlIsann, M. lIneiinenH, P. Bupxos, K. M.
bap.

Tabmuupl n cxeMbl: «CBETOBOM MHKPOCKOID), «DJIEKTPOHHBIA MUKPOCKOID,
«HMcropus pasBUTHS METOI0B MUKPOCKOIIUI.

ObopynoBaHMe: CBETOBOM MHUKPOCKOI, MHUKpOIpEnaparbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEpUATbHBIX KJIETOK.

IIpakTnueckass padora «/3ydyeHue MeETOJOB KIETOYHOU OMOJIOTHH
(xpomatorpadusi, snekrpodope3, auddepeHIuaIbHOe EeHTPUGYyTUpOBaHUE,
[1LIP)».

Tema 4. XuMu4eckasi Opranu3zanusi KJIeTKU

XUMHAYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Boga u e€ ponb Kak paCTBOPUTEIIS, pEAreHTa, yYaCTHE B CTPYKTYPUPOBAHUU KIIETKH,
TeIIoperyJsiuud. MuHepanbHbIe BEIIECTBa KJIETKU, UX OMoJoruyeckas poib. Poib
KaTUOHOB Y AHUOHOB B KJIETKE.

Oprannueckue BELIECTBAa KIETKU. buonormyeckne mnoaumepsl. benkwu.
AMUHOKUCIOTHBIA cocTaB O0enkoB. CTPyKTyphl OenkoBoiM MojeKyibl. [lepBuunas
CTpyKTypa Oeika, nenTuaHas CBsi3b. BTopuyHas, TpeTuyHasi, 4YeTBEPTUUYHAsS
cTpyktypbl. Jlenarypamus. CpoiictBa OenkoB. Kiaccudukauus — Genkos.
buonornueckue ¢pynkuuu 0eiakoB. [lpuonusi.



YrneBoasl. MoHOCaxapuipl, Aucaxapuabl, OJUTOCaAXapyuibl U TOJIUCAXAPUIBIL.
OOmuit  mnaH CcTpoeHUusT U (PU3MKO-XMMHUYECKHE CBOWCTBAa  YIJIEBOJOB.
buonornyeckne GpyHKIMH YIIIEBOIOB.

Jlumunet. T'uapodunsHO-THApOdOOHBIE cBOMcTBa. Kiaccupukanus unuaos.
Tpurnmuuepunasl, Qochomunuasl, BOCKU, cTepounbl. buonormdeckue QyHKIMU
munuaoB. OO1Ire cBoMCcTBa OMOIOTMYECKUX MEMOpaH — TeKy4eCThb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TOJIYITPOHUIIAEMOCTb.

Hyxneunnoseie kucnotel. JIHK u PHK. CTpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. [lpuamun xommemenTapuoctu. Ilpasuno Yapradda. Crpykrypa
JAHK — nBoiinas criupanb. MecToHaxoxaeHue u ouonorndeckue ¢pynkiuu JIHK.
Buael PHK. ®ynkinun PHK B knetke.

Ctpoenue Monekynbl AT®. Makpospruueckue cBsisu B Mojekyie ATO.
buonornyeckue pynkiun AT®. BoccTaHOBIEHHBIE TEPEHOCUHKHU, UX (PYHKIUU B
KIetke. /pyeue nykneosuompughocpamol (HT®). CexsennpoBanue JJHK. Memoowi
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpyktypHas OHOJIOTHS: OMOXUMHUYECKHE U OMO(U3NYECKUE UCCIEIOBAHUS
cocTaBa M HIPOCTPAHCTBEHHON CTPYKTypbl Ouomoinekyl. Mooderuposanue
CMpYKmypsl U QYHKYUll OUOMONIEKYN U ux Komniekcos. Komnvromepnoiii ouzatin u
OpeanuyecKull cunme3s OUOMONEKYI U UX HeNPUPOOHBIX AHANO208.

JemoHcTpanuu

[Toptpetst: JI. [lomunr, k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknus, O.
Conrep, C. [Ipy3unep.

Huarpammel: «PacnpeeneHie XMuMHYECKHUX 3JIEMEHTOB B HEKUBOW IIPUPOJIEY,
«PacnpeneneHne XMuMUYECKHUX JIEMEHTOB B )KUBOW IIPUPOEH.

Tabmuubr 1 cxembl: «llepuognueckass TaONHIIA XUMHUYECKUX AJIEMEHTOBY,
«CTtpoeHne MoJekynsl BoIb», «BemecrBa B cocraBe opraHuzMoBy», «CTpoeHHe
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€NKOBOW MOJEKylbl», «CTpOoeHHE MOJIEKYI
yraeBoaoBy, «CTpoeHrne MOJIeKyJd JunuaoBy», «HyKIeHMHOBBIE KHUCIOTHI»,
«Ctpoenue monexynsl ATOy.

O6opynoBanue: XuMUYECKast TOCy/ia U 000pyI0BaHUE.

JlaGopaTopHasi padora «OOHapy)eHHE OCITKOB C IMTOMOIIBI0 KAa4eCTBEHHBIX
pEeaKLIU.

JlabopatopHas padora «/ccieqoBanre HyKIEMHOBBIX KUCIIOT, BBIAEIECHHBIX
U3 KJIETOK Pa3JIMYHbIX OPTraHU3MOBY.

Tema 5. CTpoenue u QyHKIMHU KJIETKH

Tunel KIETOK: JyKapuoTHYecKas M Ipokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATIBLHBIE 00Pa30BaHUS KIETKHU.



Ctpoenue npokapuoTuueckoit kiaeTku. Kiierounasi creHka 6akrepuil u apxeu.
Oco0OeHHOCTH CTpPOEHUsI TeTepOTPOPHOW U aBTOTPO(HON NPOKAPUOTUYECKUX
KJIETOK. MecCTO U poJib MPOKApUOT B OMOIIEHO3aX.

Crtpoenue u pyHKIHMOHUPOBAHUE SYKAPHUOTUUYECKOM KieTKU. [lna3marnueckas
MeMmOpana (mnasmaiiemma). CTpykTypa Ijia3MaThyeckol MemOpanbl. Tpancmopt
BEILIECTB Yepe3 IIa3MaTHICCKyI0 MeMOpaHy: macCuBHBIN (auddy3us, odmerdéHHas
nuddy3ust), aKTUBHBIM (MIEPBUYHBIH W BTOPUYHBIA aKTUBHBIA TPAHCIOPT).
[Tomynponumaemocts MeMOpaHnsl. PaboTa HaTpuii-KanueBoro Hacoca. DHJIOLUTO3:
MUHOINTO3, (aronuros3. Jk301uTo3. Kinerounas crenka. CTpykTypa U QyHKIHH
KJIETOYHOM CTEHKU pacTeHUi, rpuoOoB.

Hurormasma. [{urozons. [{utockener. JBrmwkenue murtomiasmbl. OpraHOU bl
kieTku. OTHOMeMOpaHHbIe OPraHOUAbI KIIETKH: 3HAoIIazMaTuyeckas cethb (II1C),
anmapaT [ONbIXH, JU30COMBI, HX CTpoeHHe # (QyHKuMU. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHOMJOB KIeTKA. CTpOeHHE TPaHYISAPHOTO PETHKYIyMa.
Mexanuszm nanpaenenus 6eakos ¢ IIIC. CunTe3 pacTBOpUMbIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [ majkuit (arpanyssipHbIi) SHAOIIA3MATHYECKUI PETUKYITYM.
CekperopHas ¢yHkuus annapata ['onabmxu. Moougurkayus b6enkos 6 annapame
Tonvoocu. Copmuposxa 6enxos 6 annapame I onvoxcu. TpaHCTIOPT BEIIECTB B
KieTke. Bakyonn pacturenbHbixX kineTok. Knerounsii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPTraHOMABI  KJIETKA:  MHUTOXOHAPWUU,  TJIACTHIIBI.
Ilpoucxoorcoenue mumoxonopuul u niacmuo. Cumouoeenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (QyHKIMM MUTOXOHIpUM U Tutactun. llepBudHsble,
BTOPHUYHBIE U CJIOKHBIE TUTACTHU]IBI (POTOCUHTE3UPYIOUTUX IYKAPUOT. XIJIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIIUX PACTEHUM.

HememOpanHnbie opranoupl kinetku CTtpoeHre u (QPyHKIUU HEMEMOpaHHBIX
OpPTraHoOUIOB KJIIETKH. Pubocomsl. IIpomescymounvie Gunamenmol.
MuxkpodunamenTsl. Axmunogvle Mmukpoguiamenmsi. MBbIIIEUHbIE  KIETKH.
AxmuHo8ble KOMNOHeHmbl HembllueuHblX Kiemok. MukpoTpyoouku. Kierounbrit
neHtp. CTpoeHHME W JBWKCHHE KIYTHUKOB W pECHHYEK. MUKpOTpyOOUKH
uutoruiasmel. LlenTpuons. benku, accoyuuposamHvie ¢ Mukpoguiamenmamu u
muxpompybdoukamu. Momopnuvle benxu.

SAnpo. O6omouka sipa, XpOMaTHH, KapuoIia3Ma, SIPBIIIKA, UX CTPOCHHUE U
bynkuun. SnepHbiii OenKOBBIM MaTpukc. [IpocTpaHCTBEHHOE pacIONIOKEHUE
XpoMOcOM B uHTepda3zHOM siape. yxpomamun u cemepoxpomamun. benku
XpoMaTUHA — TUCTOHBL. JuHamuxa s0epHou o006010uKu 6 mumose. AoepHulil
Mpaucnopm.

Knetounsie BrmtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIIETOK dyKapHOT
(pacTUTEIBHOM, JKUBOTHOM, TPUOHON).

JdemMoHcTpanuu



[Toprpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupl u cxembl: «CTpoeHHE SYKapUOTUUECKOW KIeTKw», «CTpoeHue
JKUBOTHOW  KIETKW», «CTpoeHue  pacTUTENbHOM  KIEeTKW», «CTpoeHue
MUTOXOHAPHUI, «Aapo», «CTpoeHre NPOKAPUOTHUECKOU KIIETKI.

ObopynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKPOIpENaparhl PacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKPOINpENapaThl 0aKTepUaIbHbIX KIETOK.

JlaGopaTtopnasi padora «l3yueHHe CTpPOEHUA KIETOK Pa3JIMYHbBIX
OpTaHU3MOB.

IIpakTuyeckas padora «/3yueHne CBONCTB KJIETOYHON MEMOPaHBI.

Jlaboparopnasi padora «VccienoBaHue IUIa3MOJIM3a M JIEIJIA3MOJIU3a B
PACTUTENBHBIX KIETKAX).

IIpakTnuyeckas padora «/3ydeHue NBHKEHUS HUTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaxX».

Tema 6. O0MeH BellleCTB U MpeBpallleHHEe JHEPTUH B KJIeTKe

AccuMUISILIMSL U TUCCUMUJISILIUSL — JIBE CTOPOHBI MeTaboau3Ma. Tumsl oOMeHa
BEILIECTB: aBTOTPOPHBIN M TeTepoTpOodHBIA. YYacTue KHUCIOPOJia B OOMEHHBIX
npoueccax. OJHepreTudyeckoe oOecreueHue KiIeTKu: npeBpamieHne ATO B
oOMeHHBIX Tmpoueccax. @DepMeHTaTUBHBIA XapakTep peakuuid KIETOYHOI'O
MeTabonusma. DOEpMEHThI, UX CTPOCHUE, CBOWCTBA M MEXaHU3M JICUCTBUS.
Kodepmentsl. OTnnunst GepMEHTOB OT HEOPTraHMUECKUX KaTaiu3aTopoB. benku-
aKTUBATOPhl U OEIKU-UHTHOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATHBHBIX
peakuuil OT pa3Iu4HbIX (PAKTOPOB.

IlepBUYHBIl CHUHTE3 OpPraHUYECKUX BellecTB B KieTke. DorocuHTes.
AHOKCcuceHHbIll U OKcuceHHvlll omocunmes y obaxkmepui. Ceemocoouparoujue
nuUSMeHmovl U NUSMEeHMbvl peaKyuoHHo20 yeHmpa. Polib XJIIOpOILIacTOB B MpoLEecce
dorocunTe3a. CretoBas u TeMHOBas (pazpl. Pomoovixanue, Cs., Ca. u CAM-munuv
gomocunmesa. IIponyKTUBHOCTH (POTOCHHTE3A. BrusiHue pa3nuyusix pakTopoB HA
CKOpPOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XEMOCHHTE3. Pa3noo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUUUpPYIOIIHE OaKTepuu, XKeyne300aKTepuu, cepoOaKTepuu, BOAOPOJIHBIE
OakTepuu. 3HaUEHUE XEMOCUHTE3A.

AHaspoOHble opranu3Mbl. Bumel Oposkenus. IIpoaykTsl OpoXKeHUS U HUX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPraHU3Mbl Kak OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHBbIe OpTraHU3MBI. Oransl JYHEPreTUYECKOro oOMeHa.
[ToaroroBUTENbHBIN ATaI. [ TUKOJIN3 — OECKUCIOPOAHOE PACIICIIIICHUE TIIFOKO3HI.

buonornyeckoe OKUCIIEHHE, WU KIETOYHOE JbIXaHue. Poiib MUTOXOHIPHIL B
nporueccax ouonoruueckoro okuciaeHus. Luknnyeckue peakuuu. OKHCIUTENBHOE
bochopunupoBanue. Inepeus memopannozo epadoueuma npomoros. Cunmes ATD:



paboma npomonuou AT@-cunma3zwel. [IpermyniecTBa a3poOHOTO yTH OOMeHa
BEIIECTB Mepel aHapOOHBIM. D(PHEKTUBHOCTh IHEPTETHUECKOT0 OOMEHa.

JdeMoHCcTpanuu

[Toptpetsr: JIx. Ilpuctmu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuupl u cxembl: «POTOCUHTE3Y, «DHEPreTUYecKkuii oOMen», «buocunres
oenkay, «CtpoeHue hepMeHTa», « XEMOCUHTERY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 000pYJI0BaHUE AJI MPUTOTOBICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIPENapaToOB.

JlaGopaTopHas padora «3ydeHne KaTaTUTHUECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuiIa3bl UK KaTajla3bl)y.

JlabopaTopnas pabora «M3yueHue (HEpMEHTATUBHOTO pPAaCIIEIIICHHS
MEPOKCH/IA BOJIOPO/IA B PACTUTEIIBHBIX U KUBOTHBIX KIETKAX).

Jlaboparopnass paGora «CpaBHeHue mporieccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEHHE MPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HaciencrBennasi uHGopMaius U peajn3anus eé B KieTKe

Peakunn MatpuyHoro cunresa. [I[puHIMI KOMIUIEMEHTAPHOCTU B PEAKIUAX
MaTpU4yHOTo cuHTe3a. Peanuzanus HacneacTBeHHON nHpopmanuu. ['eHeTrnueckuii

KOJ, ero cBoucTsa. Tpanckpunuusa — MatpuuHbii cuate3 PHK. [IpuHnumns!
TPAHCKPUIIUHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIETIbHOCTh, ACUMMETPUYHOCTbD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpanciauus u e€ sranbl. Yyactue TpancnoptHeix PHK B OnocunTese Oenka.
VYcnoBus OuocunTeza Oenka. KomupoBanue amuHOKHCIOT. Ponb pubGocom B
OouocuHTe3e Oenka.

Cogpemennvie npeocmasnenus o cmpoeHuu 2eHos. Opranusanus reHoma y
POKApUOT U DYKApUOT. Perynduus akTUBHOCTH T€HOB y MHpokapuoT. ['mmoresa
onepoHa (®. Kakob, XK. Mano). Monekynspuvie mexaHuzmMvl IKCHPECCUU 2€HO8 )
aykapuom. Ponv xpomamuna 6 pecynayuu pabomwi cenog. Perynsius 0OMEHHBIX
IIPOIIECCOB B KJIETKE. KIeToYHbI roMeocTas.

Bupycel — HekeTouHble (POPMBI KU3HHU U OOJIUTaTHBIE Napa3uThl. CTpoeHue
IPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKuznennwiii yuki
J[HK-cooeporcawux  supycos, PHK-cooepocawux eupycos, obakmepuogazos.
Obpamuas mpauckpunyus, pegepmasa, UHmezpasa.

Bupychbie 3a0051eBanus 4enoBeka, )kuBoTHbIX, pactenuid. CITM/, COVID-19,
COLIMAJIbHBIE U MEIUIIMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayus u aumanuz ooavuux maccusos («bigdatar)
CMpYKmypHuIx buonocudeckux oanHvlx. Hanomexnonozuu 6 b6uonocuu u meouyuHe.
IIpoepammupyemoie pynxyuu 6eaxos. Cnocobvl 00cmasku 1eKapcme.



JdemMoHCTpanuu

[Toptpetsl: H. K. Konbios, 1. . IBaHOBCKUIA.

Tabmuupl u cxemsl: «bruocunres Oenkay, «l'eHeTnueckuili koa», «Bupyco»,
«baktepuodarm.

IIpakTnueckasi padora «Co3naHrue MOJEIN BUPYCA.

Tema 8. ’Ku3HEeHHBIN MUK KJIETKH

Knerounslii 1uki, ero mnepuoasl u perymsauus. Wutepdaza u MUTO3.
Oco0OeHHOCTH TpoIleccoB, MpoTekaronmx B uHTepdasze. [loarotroBka KIETKH K
nenenuto.  IIpecunternueckuit  (IOCTMUTOTHUYECKHi),  CHUHTETHYECKHU U
MOCTCUHTETHYECKUN (IPEMUTOTUYECKUI ) TEPUOIBI HUHTEP(A3BI.

Matpuunsiii cunte3 JIHK — pernukanuda. ITpunnunel perumkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CUHTE3, AHTUIAPAJUICIbHOCTb.
Mexannsm permmukanuu JIHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u

TeroMepaza. XpPOMOCOMHBIA HaOOp KIETKU — KapuoTun. JIUIIouaHeld u
rarioMaHbI  HAO0Opel  XpoMocoM. ['omosiormuHble  XpoMocoMmbl. [lonoBbie
XPOMOCOMBI.

Jlenenue kineTku — MuTo3. CTaiuu MUTO3a U TPOUCXOIAIINE B HUX MPOLIECCHI.
Tunbel MuTo3a. Kapruokunes n TUTOKUHE3. brosiornueckoe 3HaueHue MUTO3A.

Perynsuusa MUTOTHYECKOTO LMKIA KiIETKH. I[IporpamMmmupyemast KieTodHas
rubesnp — aromnTo3.

Krnerounoe sinpo, Xpomocomsbl, (yHKIIMOHAIbHAs TEeHOMUKA. Mexanuzmwl
npoaughepayuu, ouppepenyuposxu, cmapenus u euberu xiemox. «L{ugposas
KlemKay» — OuouHgopmamuieckue mMooeau hyHKYUOHUPOBAHUS KNemKU.

JlemoHCcTpanumn

Tabmuier 1 cxeMbl: «KU3HEHHBIN UK KISTKH», «Muto3», «CTpoeHHe
xpomocomy, «Permmkanusa JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKpoIpenapatbl: «MHUTO3 B KJIETKax
KOpELIKa JIYKa».

JlabGopaTopHasn padora «3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTaxy.

JlaGopaTopHas padora «HabGnroneHrne MuTo3a B KJIE€TKaX KOHYMKA KOPEIIKa
Jyka (Ha TOTOBBIX MUKpOMpenaparax)y.

Tema 9. CTpoenne u yHKIMH OPraHU3MOB

buonoruueckoe pazHooOpasue OpTraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

Oco0EHHOCTH CTPOCHUS U KU3HEJAEATCIbHOCTH OJTHOKJIETOYHBIX OPraHU3MOB.
bakTepun, apxeu, OIHOKIETOYHBIE TPUOBI, OJHOKJIETOYHBIC BOJOPOCIH, APYTHE
npoTUCThI. KoJIOHHANIbHBIE OPTaHU3MBI.



B3auMocBsA3p yacTe MHOTOKIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl HU
cucTeMbl opraHoB. Oprannsm Kak enuHoe nenoe. ['omeocras.

Tkanu pacrenuit. Turbl pacTUTENBHBIX TKaHEH: 00pa3oBaTelibHasl, TOKPOBHAS,
MPOBOJIAIIASL, OCHOBHasi, MexaHudeckas. OCOOEHHOCTH CTpOEHHUs, (PYHKIUH U
PACITOJIOKEHUS TKAHEN B OPraHaX PaCTCHUM.

TkaHM JKMBOTHBIX M YEJIOBEKA. THIIbI KMBOTHBIX TKAHEW: SMMUTEIUAIbHAS,
COCUHUTENbHAs, MbIlIeyHasi, HepBHass. OCOOEHHOCTH CTPOEHUs, (QPYHKIMA U
pAacoJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHblE W T€HEpATHBHBIE OpraHbl pacTeHUud. OpraHel U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4eJIOBeKa. DYHKIIMM OPTaHOB U CUCTEM OPI'aHOB.

Onopa Tena opranm3zMoB. Kapkac pacteHuid. CKelneTbl OJHOKIECTOYHBIX H
MHOTOKJIETOUYHBIX )KUBOTHBIX. HapyxkHblil 1 BHyTpeHHHUI ckenleT. CTpOEHUE U TUTIbL
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBMDKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, XKTYTUKOBOE, PECHUYHOE. /[BH)K€HHME MHOTOKJIETOYHBIX PACTEHUM:
TPONU3MBl W HACTUU. JIBMKEHHME MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIlIeyHas cucreMa. Pedaekc. CkeneTHble MBIIILBI M UX padoTa.

IIntanue opranusmos. [lornomenue BoAbI, YIIEKHCIOrO ra3a i MUHEPAJIbHBIX
BellleCTB  pacTeHusMU.  Ilurtanme  KuBOTHBIX.  BHyTpumosmoctHoe u
BHYTPHUKJIETOUHOE MNHIIeBapeHue. [IuTaHue MO3BOHOYHBIX JXKMBOTHBIX. OTHensl
MUIIEBAPUTENBHOrO TpakTa. [lumeBapurenpHble xenesbl. lInmeBapurenbHas
CHUCTEMA YEJIOBEKa.

Jlpixanue opranu3MoB. [[pixanue pactenuid. Jprxanue »kuBoTHbIX. uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHoe npixaHue. JlpIxaTeabHas IOBEPXHOCTb.
XKabepHoe u néroyHoe AbIxaHue. JpIxaHue MO3BOHOUYHBIX JKUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHUE CTPOCHHSI JETKMX IO3BOHOYHBIX JKMBOTHBIX.
JlpixarenbHass cucTteMa d4eloBeKa. MexaHu3M BEHTWISUHUM JETKUX Yy NOTHL H
MIIeKONUTAOUX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BEWIECTB y OPraHM3MOB. [PaHCHOPTHBIE CHUCTEMBI PACTECHUM.
Tpancropr BewecTs y JKMBOTHbIX. KpoBeHOocHas cucrema M €€ Oprassl.
KpoBeHocHasi cucremMa TO3BOHOYHBIX JKMBOTHBIX UM 4enoBeka. Cepare,
KPOBEHOCHBIE COCYIbl W KpoBb. Kpyru KpoBooOpamieHus. IDBOJIOLHOHHbBIE
YCIIO’)KHEHHUSI CTPOCHUS KPOBEHOCHOW CHCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. Pabora
cepaua v e€ peryJisiius.

Brinenenue y opranusmos. Beijenenue y pacteHuii. Beiaenenne y ;)kuBOTHBIX.
CokpartutenbHpie Bakyosid. Oprasnsl BblacieHUS. DPuibTpanus, CEKpeUus u
oOpaTHOE BcachblBaHME KaK MEXaHU3Mbl PabOThl OpPraHoB BblAeneHHs. CBA3b
TOJIOCTH TEJa C KPOBEHOCHOM U BBIICIUTEIIBHOW CHUCTeMaMU. Belaenenue y



MO3BOHOYHBIX JKMBOTHBIX M ueioBeka. [louku. CTpoeHne u (PpyHKIIMOHHpPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3ammTa y OpraHuM3MOB. 3alllUTa Y OJHOKJIETOYHBIX OpraHu3MoB. CHOpBI
OaKTepuil ¥ IIUCTHI TPOCTEUIINX. 3alUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpenctBa MacCCUBHOW U XUMHUECKOM 3aIUThl. ODUTOHIIUIBI.

3ammTa y MHOTOKJETOYHBIX KUBOTHBIX. [IOKpPOBBI M HX HPOU3BOJHEIE.
3ammra opranm3Ma OT Oose3neil. MiMMmyHHas cucrema denoBeka. KieTodyHwlii u
T'YMOpaJbHBIH HWMMYHHUTET. BpoxkAEHHBI M TpUOOpeTéHHBIN creruduuecKuii
UMMyHUTET. Teopusi KiIOHaIbHO-ceneKTuBHOrO uMmmyHurtera (I1. Dpmux, ©. M.
bepuer, C. ToneraBa). BocnasiurenbHble OTBETHl OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxkxumMocTe W peryiasiuus |y OpPraHu3MoB. Paznpaxumocts y
OJIHOKJIETOYHBIX OPTaHU3MOB. TakCHUChl. Pa3apaxuMocTs U peryiisinus y paCTeHUMN.
PocTtoBble BellecTBa U UX 3HAUYCHUE.

HepBHast cuctema u peduiekTopHass peryisiuss y >XUBOTHBIX. HepBHas
CHUCTEMA U €€ OT/AENbl. DBOJIOIUOHHOE YCIOKHEHNE CTPOCHUS HEPBHOW CUCTEMBI Y
KUBOTHBIX. OTAENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Pediiexkc u
pednexropHas nyra. bezycinoBHble U yCIIOBHBIE peIIeKCHI.

I'ymopanbHast peryiasiuus U SHIOKPUHHAS CHUCTEMA JKMBOTHBIX U YEJIOBEKA.
JKesne3bl DSHAOKPUHHOM CHCTEMBI M UX TOPMOHBIL. /[elicTBHE TOPMOHOB. B3auMOCBs3b
HEPBHOU U SHIOKPUHHOU cucTeM. [ nnoragamo-runogusapHas cucTeMa.

JemoHCcTpauun

[Toptper: U. I1. I1aBnoB.

Tabmupel U cxembl: «OIHOKJIETOUYHBIE BOAOPOCHNY, «MHOTOKIETOYHBIC
BoJopociny, «bakrepun», «lIpocreiimme», «Opranbl [IBETKOBBIX PaCTEHUN,
«CuctemMbl OpPraHOB MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee CTpoeHUE
HaceKkoMbIX», «Tkanu pacteHuit», «KopHeBbie cucteMb», «CTpoeHue CTEONs»,
«CTpoeHune JIMCTOBOM IIACTHHKWY», «TKaHU XKUBOTHBIX», «CKEIeT 4YeIoBEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
cucrema», «HepBHas  cucrema», «Koxka», «Mplimeynas — cucremay,
«BpraenurenbHas cuUcTEMa», «JHIOKpUHHAs cucTeMa», «CTpOEHUE MBI,
«Ammynurery,  «KumeuHonosoctHeie», «Cxema  TNUATaHUA  PACTECHUI»,
«KpOBEHOCHBIE CUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THAPBI»,
«CtpoeHue mnaHapun», «BHyTpeHHee CTpoeHHe HOXKIeBOro uepms», «HepBHas
cucrema poiO», «HepBHas cucrema  ssarymku», «HepBHas — cuctema
npecMbikatomuxcs»,  «HepBHas  cucrema  nTuny», «HepBHas — cuctema
MIIeKonuTaromux», «HepBHas cuctema yenoBekay, «Pedexcy.

OGopynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKpOIpenapaThl OJHOKJIETOYHBIX
OpraHMW3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKIIUU



HACEKOMBIX, WIJIOKOXHUX, YKUBbIE AK3EMIUISIPbl KOMHATHBIX pacTeHHil, repOapuu
pacTeHHMl pa3HbIX OTAEJOB, BIAXKHBIC [MpENapaTrbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIMH OECHO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJIOBeKa,
00opyI0oBaHUE JIsl AEMOHCTPALIUY ITOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTEHUM,
pacuieruieHus Kpaxmaiia u 0eJKOB 1MoJ| JeHCTBUEM (PEepMEHTOB, 000PYI0BAHHE JIJIs
JEMOHCTPALUH OMBITOB MO W3MEPEHUIO KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHHM, MOJIENI TOJIOBHOT'O MO3Ta Pa3IMUYHbIX KUBOTHBIX.

JlaGopaTopHas padora «/3yueHne TKaHel pacTeHUIN.

JlaGopaTopHas padora «/3yueHne TKaHEeH JKUBOTHBIXY.

JlaGopaTopHasi padora «/3yueHre OpraHoB IBETKOBOI'O PACTCHHUS.

Tema 10. PazmHo:KeHne ¥ pa3BUTHE OPTaHU3MOB

@opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecroioe (BKJIIOYash BET€TaTUBHOE) U
noysioBoe. Buubl  O6ecnioioro  pa3MHOKEHHS:  [MOYKOBAaHUE,  CIOPYIISIUS,
(dbparmMeHTanus, KIOHUPOBAHUE.

[TomoBoe pasmuoxkenue. [lonoBeie kneTku, wim rameTtel. Meio3. Craaumn
Mmeiio3a. [loBenenne xpomocom B Meiio3e. KpoccunroBep. buonorndeckuii cMbICi
Melo3a M II0JOBOro mpouecca. Meio3 U ero MecTo B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[Ipen3aponpieBoe passurue. ['amerorenes y ;xuBOTHBIX. [1010BBIE KeTe3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmomoTBOpeHHE H  3MOpPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoOsbI
OIUIOIOTBOPEHUS: HApY)HOE, BHyTpeHHee. [[apTeHorenes.

NHauBHyaibHOE pa3BUTUE OPraHU3MOB (OHTOTeHe3). DMOPHOJIOTHS — HayKa
O Pa3BUTUH OpraHU3MOB. Mopghozene3 — oOHa u3 2nasuvix npoodIem IMOPUOTIOSUU.
Konyenyuss  mopgocenoe u mooenu mopghoceneza. Cragum 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsrymku). Jpobmenune. Tumbl  apoOiieHuUs.
Jlemepmunuposannoe u HedepmunupoganHoe Opobaenue. brnacmyna, munoi
onacmyn. OcoOEHHOCTU JPOOJECHUS MIICKOMUTAIONIUX. 3apOBIINICBBIC JIMCTKU
(racTpynsinius). 3akiagKa OpraHoOB U TKaHEH U3 3apOJIBIIIEBBIX JIUCTKOB. B3aumHuoe
BIUSHAE 4YaCTeH pa3BUBAIOLIETOCS 3apojiplia (dMOpHOHATbHAS WHIYKINSA).
3aknajka TUIaHAa CTPOEHUST KUBOTHOTO KaK pe3yJbTaT HepapXUUYECKHUX
B3aMMOJICUCTBUI T'eHOB. BinsHue Ha 53MOpHOHAIBHOE pa3BUTHE PA3IUYHBIX
(haKTOpPOB OKPYKAIOIIEH CPEJIbI.

Poct u pa3Butue xuBOTHBIX. [locTamOpmonanbhbili mepuoxa. Ilpsimoe u
HenpsMoe pas3BuTHe. PasButHe ¢ Meramopdo3oM |y OECIO3BOHOUHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJOTHYECKOE 3HA4YEHHWE NPSMOr0 W HEMPSIMOIo
pa3BUTHUSI, UX paclpocTpaHeHue B mpupoje. Tumsl pocTa >KUBOTHBIX. DakTopsl
PETYISIUU POCTA KUBOTHBIX M YenoBeka. CTaiuu MoCTIMOPUOHATBHOTO Pa3BUTHUS



y ’KMBOTHBIX U 4esioBeka. [leproapl oHTOreHe3a yenoeka. CTapeHue U CMEpPTh Kak
OMOJOTMYECKUE MTPOLIECCHI.

PasmHOXeHne W pa3Buthe pacteHuil. ['amerodutr m crnopodut. Meio3 B
YKU3HEHHOM IUKJIe pacTenuit. O0pa3oBaHue criop B npoiiecce Meio3a. ['amerorenes
y pactenuil. OIIOAOTBOPEHUE U PA3BUTHE PACTUTEIIBHBIX OpPraHu3MoOB. [[BoliHOE
OIUIOJJOTBOPEHHUE Y IIBETKOBBIX pacTeHui. OOpa3oBaHUE U Pa3BUTUE CEMEHH.

MexaHn3MBbl pETYISLUA OHTOTEHE3A Y PACTEHUH U JKUBOTHBIX.

JemoHCcTpanumn

[Toptpetst: C. I'. HaBamwnn, X. [lIneman.

Tabmupl u cxembl: «BereraTuBHOE pa3MHOXeHHE», «Tumel Oecrnosioro
pa3sMHOXEHUD», «Pa3MHOXkEHNE XITaMUIOMOHAIb», «Pa3MHOKEHNE HBIIICHBD,
«Pa3zmHOkeHue tuape», «Mehos», «XpoMocoMbl», «['amerorenes», «CTpoeHHE
AUIEKIIETKH U crepMaro3onia», «OCHOBHbIE CTaJMM OHTOreHe3ayn, «lIpsamoe u
HENpsAMOe pa3BuTue», «Pa3zButme waiickoro xyka», «Pa3zButme capanum»,
«Pa3Butne Jrymkmn», «JIBOWHOE OIJIOAOTBOPEHUE Yy ILBETKOBBIX PACTECHUI»,
«CTpoeHne CeMsiH OJTHOJIOJBHBIX U JIBYJOJBHBIX PACTCHUN», «KU3HEHHBIA UK
MOPCKOM KammyCTh», « KU3HEHHBIA UK MXa», « KM3HEHHBIN LIMKJI MATOPOTHUKAY,
«Kn3HEHHBIN ITIUKJI COCHBI.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHUKPOTMpENapaThl SHUIEKIETOK |
CIIEpMAaTO30U1I0B, MOJENb «L MK pa3BUTHS JIATYIIKI.

JlaGopaTopnas padora «/3yueHue cTpoeHUs MOJOBBIX KIETOK Ha TOTOBBIX
MHKpOITpEnapaTax».

IIpakTnueckass padora «BbIABICHUE MPU3HAKOB CXOJCTBA 3apOJbIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnass paGora «CTpoeHHE OpPraHoOB Pa3MHOXKEHHUS BBICIIHUX
pacTeHu».

Tema 11. I'eHeTuka — Hayka 0 HacCJeJICTBEHHOCTHM W H3MEHYUBOCTH
OPraHu3MoB

Wcropust cTaHOBNIEHUS U pa3BUTHS TEHETUKU Kak Hayku. PaGotel I'. Mennens,
I'. ne ®puza, T. Moprana. Posib OTEYECTBEHHBIX YUYEHBIX B Pa3BUTHHU I'€HETHKHU.
Pabots! H. K. KonbiioBa, H. . BaBunosa, A. H. beno3sepckoro, I'. JI. Kapnieuenko,
10. A. ®unmumuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHbBIE T€HETUYECKUE TTOHATHS U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUieJIbHbIe TEHbI, aJIbTEPHATHMBHBIC NPU3HAKU, JOMUHAHTHBIA WU PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETePO3UroTa, YUCTas JIMHUS, THOPUAbI, TeHOTHUII, ()EHOTHII.
OCHOBHBIE ~ METOAbl ~ T'C€HETUKH:  TUOPUIOJIOTHYECKHUM,  IUTOJOTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH M.

JdemoHcTpanuu



[Toptpetsr: I'. Menaens, I'. ne ®@puz, T. Mopran, H. K. Konsuos, H. H.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenxo, H. B.
Tumodees-PecoBckuii.

Tabnuiel U cxeMbl: «MeToibl TeHETUKIY, «CXEeMbI CKPELTUBAHUSY.

JlaGopaTtopnass pabora «/lpo3opuna Kak OOBEKT TE€HETUYECKHUX
VCCIICIOBAHUI.

Tema 12. 3akoHOMEePHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpeuBanue. IlepBbiii 3akoH MeHnens — 3aKoH
eanHoo0pa3ust THOPUAOB mepBoro nokosenus. [IpaBuno nomuHupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH pacIleIUICHHUs] NpHU3HAKoB. lluTonormueckue OCHOBBI
MOHOTHOPHUIHOTO CKpelBanus. [ umoresa 4ucToThl ramer.

AHanmuzupyouiee ckpemupanue. [IpoMexxyToUHbIN XapakTep HaclaeqOBaHUs.
Pacumienienre npu3HakoB NPy HEMTOJIHOM JOMUHHUPOBAHUH.

JuruOpuaHoe ckpenuBanue. TpeTuil 3akoH MeHenst — 3aK0H HE3aBUCUMOTO
HacJeIoBaHus Mpu3HakoB. [{uTonoruuecke OCHOBBI AUTHUOPUIHOTO CKPEIIMBAHMUS.

CuenuienHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuernsieHHoe

HACJICJOBAaHUE T'€HOB, HAPYIICHHUE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUs HACIIEACTBEHHOCTH.

['eneTnka nona. XpoMOCOMHBIN MEXAHU3M OINPEACIEHUS N0JIa. AyTOCOMBI U

IIOJIOBBIE XPOMOCOMBI. | OMOramMeTHbIN U rereporaMeTHbId noil. I enernueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue mpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak nenoctHasa cucrema. [nenoTponuss — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXECTBEHHBIM aiuenus3M. B3anMmonencTBue HeayulebHbIX T'€HOB.
KommiementapHocTs. Onucras. [lonumepust.

['eHeT4YeCKM KOHTPOJIb PA3BUTHS PACTEHUM, )KUBOTHBIX U UEJIOBEKA, & TAKXKE
(U3MOIOTUYECKUX  TPOIECCOB, TOBEJAEHUSI U  KOTHUTHUBHBIX  (DYHKIUH.
['eHeTHUYECKE MEXaHU3MbI CUMOUOT€HE3a, MEXaHNU3MbI B3aUMOJICUCTBUS «XO35IUH
— TapasuT» U «XO35UH — MHUKpPOOMOMY». ['€HeTHYecKue acheKTbl KOHTPOJIS |
M3MEHEHHS HACJIeICTBEHHON HH(POPMAIIMK B TIOKOJICHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanuun

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

Tabnuupr u cxembl: «IlepBbiit 1 BTOpOit 3akoHbI MeHnens», « Tpertuii 3aKoH
MeHnnens», «AHanU3Upylollee CKpenmuBanuey, «Hemnomnoe noMHUHUpOBaHUEY,
«CrerneHHoe HacleI0BaHWe TPU3HAKOB Y Jpo30duibl», «['eHeThka Ioay,
«Kapuotunn uenmomeka», «Kapuotun gpozodmisy, «Kapuotum  nTHID,
«MHOX€eCTBEHHBIN ajIeIn3M», «B3anMoaeiicTBre TEHOBY.

O6opynoBanue: MoOJENb JUIsl JIEMOHCTPALMM 3aKOHOB  €IMHOOOpa3us
ruOpUJIOB TIEPBOTO TOKOJCHUS W PACHICIUICHUS TMPU3HAKOB, MOJEIb IS
JIEMOHCTPALMM 3aKOHA HE3aBHCUMOIO HACIICIOBAHUS NIPU3HAKOB, MOJIEIb IS



JEMOHCTpPAllUK CLETUIEHHOTO HAcCJEAOBaHUs IPU3HAKOB, CBETOBOW MHMKPOCKOIL,
MUKpornpenapar: «Jlpo3zoduiay.

IIpakTuyeckas padora «/3yueHue pe3ynbTaTOB  MOHOTHOPHUIHOTO
CKpEIIMBAHUA Y TPO30(PHIBD.

IpakTnueckas  padora  «/3ydyeHue  pe3yJdbTaTOB  JUTHOPHUIHOTO
CKPEIIUBAHUSA Y IPO30(IITBD.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

B3anmopeiicTBue TeHOTMIIa W cpenbl npu  (GopMHpoBaHMH (DEHOTHIIA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHBIE M KOJIMYECTBEHHBIE MPU3HAKA. Bubl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MoaudukanmonHas H3MEHYUMBOCTh. Poib  cpeasl B (QopMuUpoBaHUU
MOAU(PUKAIMOHHON H3MeHYMBOCTH. Hopma peakuuu mpusHaka. BapuannoHHBIM
psa u BapuanuonHas kpuBasd (B. Moranucen). CpoiicTBa MOau(UKaAIMOHHOU
M3MEHYUBOCTH.

['enoTnMueckas 3MEHYNBOCTh. CBOMCTBA T€HOTUITMYECKON N3MEHYUBOCTH.
Buibl reHOTUIMYECKOM M3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHASI.

KomOuHaTtuBHas W3MEHUYMBOCTH. Melo3 W TOJIOBOM TIpollecc — OCHOBA
KOMOWHATUBHON M3MEHYMBOCTU. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JJaHUU
TeHETHYECKOT0 pa3HOOOpa3us B Ipeiesiax OqHOro BUA.

MyTanmoHHass W3MEHYMBOCTh. Buapl MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUMPOBAHHBIE MyTauuu. SnepHeie U
HUTOILUIa3MaTHYeckue MyTtanuu. COMAaTHYECKUE W TOJOBbIE MyTauuu. [IpudnHbI
BO3HUKHOBEHUA MyTaluid. MyTareHpl W WX BIHWSHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTM MYTALlMOHHOI'O TMpolecca. 3aKOH TOMOJIOTUYECKHX PSI0B B
HacienctBeHHoM u3MeHunBoctu (H.M. BaBwiioB). BHeszepHass M3MEHUYMBOCTh U
HACJIEACTBEHHOCT.

Onuecenemuxa U INUEHOMUKA, POTb  INUSEHEMUYECKUX ¢Hakmopos 8
HAC1e008aHUU U USMEHUUBOCU YeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JlemoHCcTpanumn

[Toptpetst: I'. ne ®pus, B. Moranncen, H. U. BaBunos.

Tabmumer u  cxembl: «Buagsl  u3MeHuuBOCTHY», «MoauduKalMoHHAS
W3MEHUHMBOCTEY, «KomOnHaTnBHAS N3MECHUYHMBOCTDY, «Meiio3y,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl MmyTanuii».

OO6opynoBanue: XUBbIE W TepOapHbIC IK3EMIUIPHl KOMHATHBIX PACTEHUH,
pucyHku (pororpadun) KUBOTHBIX C Pa3TUYHBIMUA BUJIAMU U3MEHUUBOCTH.

JlabopaTopHasn padora «HccnemoBanne 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON u3MeHuMBOCTU. [locTpoeHWe BapHallMOHHOTO psifga U
BAPUALIMOHHOUN KPUBOW».



IIpakTuyeckas paGora «Myrtauuu y 1po3oduiasl  (HaA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka YyesioBeka

Kapuornn wenoBeka. MexayHaponHas mporpamma HMCCIEAOBaHUsA T'€HOMA
yernoBeKa. MeToapl  HM3yd4eHMS TEHETHKM  YEJOBEKAa: TIEeHEAIOrMYECKHM,
OJIM3HEIOBBIH, IUTOT€HETUYECKHIA, MONYJISIITUOHHO-CTATUCTUYECKUH,
MOJIEKYISIPHO-TEHETUUECKHIA. CoBpemeHHOE ONIPENICIICHHE TE€HOTHIA!
MIOJTHOTEHOMHOE CEKBEHHPOBAHHUE, TEHOTUIUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnencTBennbie 3a00aeBaHus yeaoBeka. [ eHHbIE M1 XpOMOCOMHEBIE
Oone3HH uyesnoBeka. boOJe3HM ¢ HacIEeACTBEHHOM IMPEApacloiOKEHHOCTBIO.
3HaYeHUE MEAUIMHCKON N€HETUKU B MPEIOTBPALICHUU U JICYEHWU T€HETUUYECKHUX
3a00sieBaHU 4YeloBeka. MelUKo-reHeTHYeCKoe KOHCYNIbTUpoBaHue. CTBOJIOBBIE
KJIeTKH. [loHSATHE «T€HETMYECKOTO Tpy3a». ITHUUYECKHUE ACIEKThl MUCCIEIOBAaHUN B
00JIaCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTophl MOBBIIMIEHHONM YYBCTBUTEJIBHOCTH YEJIOBEKAa K
bu3MYecKOMy U XMMHUYECKOMY 3arpsi3HEHHIO OKpyXaroieh cpenbl. ['eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K NATOJIOTUSIM.

JlemoHCcTpauun

Tabmuupl u cxembl: «Kapuotun uvenoBeka», «MeTonbl U3y4YEeHHsS] TE€HETHKU
yesioBekay, «I eHetnyeckue 3a0071€BaHUS YETOBEKAY.

IpakTnyeckas padora «COCTaBICHHUE U aHATIU3 POJOCIOBHOMN.

Tema 15. Cesiekuusi OpraHu3MoB

JlomecTrKanus U CENeKIMs. 3apOKICHUE CENIEKINN U JOMECTUKALIUU. Y YCHUE
H. U. BaBumoBa o lleHTpax NpoOWCXOXKACHHS W MHOT0OOpasus KyJbTYPHBIX
pactenuii. Ponb cenekium B CO3JaHuu COPTOB PACTEHUI U MOPOJ KUBOTHBIX. COPT,
Mopoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B HACIEACTBEHHON M3MEHUYUBOCTHU
H. 1. BaBusoBa, ero 3HaueHue il CEJICKIIMOHHON PabOTHhI.

Meronapl ceneKIMOHHONW paboThl. VICKyCCTBEHHBIN OTOOp: MacCOBBIA U
VHIUBUYaJIbHBIN. Ortanel KOMOWHAIIMOHHON CCJICKIIUU. HUcnbiTanue
MPOU3BOAMTENEH MO TOTOMCTBY. OTOOp MO TEHOTUIy C TOMOIIBIO OIICHKHU
(deHoTuna MOTOMCTBA U OTOOP MO reHOTUNY ¢ oMok ananu3a JJHK.

HcKyccTBeHHBIM ~ MyTareHe3  KaKk  METOJA  CEJIEKIMOHHOW  paboThl.
PagnanOHHBIN U1 XUMUYECKUM MyTareHe3 Kak UCTOYHUK MYTalHUN y KyJIbTYPHBIX
dbopm opraam3mMoB. Hcmonp3oBaHWEe TEHOMHOTO PENAaKTHPOBAHUS M METOJIOB
pexomOuHanTHBIX JIHK 1151 mosydeHus ncxoqHOro Matepurana Jjisi CeJIeKIUU.

[Tomyuenue MTOJIUTLIOUIOB. BuyTtpuBunosas rUOpUIN3AIINSL.
brmuskoponcTBEeHHOE — CKpemmMBaHWEe, Wi UHOpuaAWHT.  HeponcTtBeHHOE
CKpelllMBaHue, Wik ayropuauHr. ['erepo3uc u ero npuuunbl. Mcnosib3oBanue
rereposuca B cenekuuu. OtnanéuHas rubpunuzarus. [Ipeomonenune Oecruiomus



MEXBUIOBBIX THOPUIOB. JOCTHKEHUS CENEKIIMU PACTEHUIN U KUBOTHBIX. «3enénas
DEBONIOYU).

CoxpaHeHne U U3y4EHNE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U X
JUKUX pOJMYEH NJIsi CO3/IaHUsI HOBBIX COPTOB U THOPUJIOB CEIIbCKOXO03MCTBEHHBIX
KYJIbTyp. H3yuenue, coxpamenue u ynpagieHue 2eHemuyecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICIOBbIX  JHCUBOMHLIX 6 YeNax YAVUUleHUs
CYyWecmeyomux U Cco30aHusl HOBbIX NOPOO, JUHUU U KPOCCO8, 8 MOM YUcie ¢
NpUMEHEHUEeM COBPEMEHHBIX MEMO008 HAYYHBIX UCCIe008aHU, Nepedosblx udell u
NepCneKmMuBHbIX MexXHOA02ULL.

JdeMoHCcTpanuu

[Toprpetsr: H. U. BaBunos, 1. B. Muuypumn, I'. /. Kapneuenxo, I1. I1.
Jlyxpsnenko, b. JI. Acraypos, H. bopinoyr, 1. K. benses.

Tabnuubl 1 cxeMbl: «LIeHTpbI TPOUCXOXKIECHUS U MHOTO00pa3Hsl KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHON HU3MEHUYMBOCTH,
«Metoapl cenexkuuny, «OTaai€éHHas THOpuUaU3anus», « MyTrareHes».

JlaGopaTopHasi padora «/3ydeHue COpTOB KyJIbTYPHBIX PACTEHUI U TIOPOL
JIOMAITHUX KUBOTHBIX).

JlabGopaTopnas padora «/3yueHre METOI0B CENICKIIUU PACTCHUI.

IIpakTnueckasi padora «IIpuBUBKa pacTeHUI.

IKekypeuss «OCHOBHBIE METOJbI U JIOCTHKEHUS CEJIEKIUU PACTECHUU H
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, TJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA y4aCTOK, B TEIUIMYHOE XO34UCTBO, B JIaDOpPaTOPUIO
arpOyYHHUBEPCUTETA WIH HAYYHOTO IICHTPA).

Tema 16. BuoTexHOJIOTHS M CHHTETHYECKASI OHOJIOTHSA

OOBEKTHI, UCHOJIb3yeMble B OUOTEXHOJOTHUU, — KJIETOYHBIE W TKaHEBbHIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, 150. XapaKTEPUCTHKA. TpaguunonHas
OMOTEXHOJIOTHS:  XJIEOONEUYEHHE, TIOJyYeHHE KHUCIOMOJIOYHBIX  MPOJIYKTOB,
BuHOjienne. Mukpobuonornueckuii cuHTe3. OOBEKTHI MHUKPOOMOIOTUYECKUX
TexHosoruii. [Ipon3BoacTBO GeKka, aMUHOKUCIIOT U BUTAMUHOB.

Co3maHne TEXHOJIOTHI M MHCTPYMEHTOB IIEJICHANPABICHHOTO W3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIBIO MOJYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKalllMX HE BCTPEUAIOIINECS B IPUPOJIe OMOCUHTETUUECKUE MY TH.

Knerounas unxxeHepus. Metoapl KyJabTypbl KJIETOK M TKAHEH PACTEHUU U
KUBOTHBIX. KpmoOanku. Comaruueckass TrUOpUAM3AIUMS W COMaTUYECKHM
sMOpuorene3. lcnonap3oBaHWE TaljIOMIOB B CEJICKIUM pacTeHuil. [lonyuyernue
MOHOKNIOHAIbHBIX anmumei. Vcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 meduyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE. PeKOHCTpYyKIuUA
SAUIEKJIETOK ¥ KJIOHMPOBAHUE KUBOTHBIX. METOJI TPAHCIUIAHTAIIUU SIAEP KIIETOK.



Texnonocuu 0300po6neHus, KyibmMusUpoBanusi U MUKPOKIOHAILHO20 PAZMHOMNCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasi W TEHHas WHXXeHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha U
koHcTpyupoBanue pekomouHanTHeix JAHK. Cozoanue mpanceennvix opeanuzmos.
JlocTrKeHus: U TEpCIEKTUBBI XPOMOCOMHOM M TEHHOW MHKEHEPHH. DKOJIOTHYECKHE
U 3TUYECKUE MPOOIEeMbl TCHHON HH)KEHEPHH.

Memuumnckue 6uotexnonoruu. [locrrenomuast mudposas meauiuna. T1LP-
TUMarHoctuka. MeTaboJOMHBIA aHallM3, TEHOIEHTPUYECKUN aHajiu3 MpoTeoMa
YyeJioBeKa JUIsl OIICHKHM COCTOSIHUSL €ro 3/10pOoBbsi. MCIonb3oBaHHE CTBOJIOBBIX
Kkietok. TapretHas Tepanus paka. 3D-OuoumkeHepuss g pa3pabOTKH
(dyHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3JaHUS KOMILJICKCHBIX
TKaHEH COYeTaHWEeM TEXHOJIOTHH TpPEXMEpHOTO OmompuHTHHTA W cKaddomamHra
JUISL pellieHus 3a7a4 NEPCOHAIU3UPOBAHHON MEIULIMHBI.

CoznaHne BEKTOPHBIX BaKIMH C IEJIbI0 OOecnedyeHuss KOMOMHHPOBAHHOM
3amuThl 0T Bo30Oyauteneit OPBU, ycraHoBieHHE MOJEKYJISAPHBIX MEXaHU3MOB
¢bynkunonupoanusi PHK-conep:kaimmx BUpPYCOB, BBI3BIBAIOLIMX OCOOO ONACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JeMoHcTpanuu

TabGmuips! 1 cxemsl: «Vcnonp30BaHNE MUKPOOPTAaHU3MOB B MPOMBIIIJICHHOM
pou3BOACTBeY, «KiieTounas nuxxenepus», «['eHHast uHKeHepus».

JlabopaTopuas padora «3yueHne o0bEeKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «I[loyueHrne MOJIOYHOKHUCIIBIX IPOLYKTOBY.

JkcKkypeust «buoTtexHonoruss — BaKHEWIIas MPOU3BOAUTENbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TIPOU3BOJICTBO).

11 KJIACC

Tema 1. 3aposkaeHue M pa3sBUTHE IBOJIOIUOHHBLIX MPEACTABJICHUN B
OnoJIoruu

OpomonnonHas teopus Y. Jlapsuna. Ilpeamocbuikym BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb M Hay4yHas nestenbHocTh Y. JlapBuHa.

JIBI>KyIIME CUJTBI HBONTIOUNH BUIOB 110 Y. /lapBHHY (BhICOKAsi HHTEHCUBHOCTD
pPa3MHOKEHHUSI OpPraHM3MOB, HAcCJIEJICTBEHHAass H3MEHUYMBOCTb, OOprOa 3a
CYILECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmienne cuntetnueckoil Teopun sBomouuu (CT3I). HelTpanbHas
Teopusi dBomtouuu. CoBpeMeHHas S3BOJIOLUOHHAs OWoNOrus. 3HaueHue
HBOJIFOLIMOHHON TEOPUH B (HOPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTHUHBI MHUpA.

JdemMoHcTpanuu



[Toptpetsl: Apucrorens, K. JIunnen, XK. b. Jlamapk, 2. XK. Cent-Unep, K.
Kiosowe, Y. [Hapsun, C. C. YerBepukos, U. U. llImansraysen, x. Xonaeitn, . K.
benses.

Tabmuup! u cxemsl: «Crucrema xuBoi npuposl (1o K. JInauerw)», «JlectHuna
XKUBBIX cymiecTB (o Jlamapky)», «Mexanusm GopMHUpPOBaHUS MPUCTIOCOOIECHUN Y
pacTeHul U *KuUBOTHBIX (110 Jlamapky)», «KapTta-cxema mapuipyra myremiecTBus Y.
HapBuna», «Haxonkum Y. JlapBuHay, «®opmbl OOpbOBI 3a CYIIECTBOBAHHEY,
«[Topoas! romy6Geit», «MHoroodpasue KylabTypHBIX (QopM KamycTb», «llopossl
JIOMAIITHUX JKUBOTHBIX», «Cxema oOpa3oBanus HOBbIX BUAOB (1o Y. JlapBuny)»,
«Cxema COOTHOLIEHUS IBWKYIIUX CHJI 3BOMIONUN», «OCHOBHBIE IOJOKEHHUS
CUHTETUYECKON TEOPHH 3BOJIOLIUN.

Tema 2. Mukpo3Bolouus U €€ pe3yJbTaThl

[TonynsAnust KaKk 3ieMeHTapHasi equHUna 3Boonnunu. COBpEMEHHBIE METO/BI
OLIEHKM TE€HETUYECKOr0 pa3zHoOoOpa3ust W CTPYKTYphl Homyssuuid. M3meHenue
reHooH/a MOMYyJSIUUHM KakK »3JIEMEHTAapHOE OHBOJIIOLIUOHHOE SBJICHHE. 3aKOH
reHeruueckoro pasHoBecus Jxx. Xapnau, B. BaitnOepra.

OneMeHTapHbie (akTOpbl (ABMKYIIUE CHJIBI) HBOMIOUMH. MyTallMOHHBIN
npouecc. KomOunaruBHast u3MeHuuBOCTb. Jlpeild TreHOB — ciyvaiiHble
HEHaNpaBJICHHbIC U3MEHEHUS YacTOT ajuleseil B monyasuusax. DPpQPeKT oCHOBATENIS.
Ippexm bymuinounoeo copraviwka. CHudceHue 2eHemuyeckKko20 pa3zHoobpa3usL:
npuyunsl u cieocmsusi. llposesnenue aghghexma opetigha 2enos 8 6ONLUWIUX U MATLIX

NONYIAYUSAX. Murpanumu. N3onsauus MOITYJISALIUM: reorpagpuyeckas
(mpocTpaHcTBeHHAs ), Onosiornueckas (pernpoyKTuBHas).
EctectBenHbiit o1O0p — Hampapistomuid (aktop sBomronUU. DOpMBI

€CTECTBEHHOTO  OTOOpa:  JABWXKYLIMH, CTaOWJIM3UPYIOIIMH,  pa3pbIBalOLIUi
(zm3pynTuBHbIi). [lonoBoit oTOOpP. BO3HMKHOBEHHE M HBOMIOIUS COLUAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Ipucnoco0MeHHOCTh  OPraHM3MOB  Kak  Pe3ylbTaT  MHUKPOIBOJIIOLHUU.
Bo3HukHOBEHME MTPUCTIOCOOIEHUH Y OpraHu3MoB. ApoMopd03bl U U0 AN TAIIUH.
[Tpumepsl pUCIOCOOICHH Y OpraHu3MOB: MopdoIorudeckue, Gru3noIoruIecKue,
OnoxumMuyeckue, mnoBeaeHYeckre.  OTHOCHUTENBHOCTh  IPHUCHOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero xputepuum u CcTpykTypa. BuaooOpa3zoBaHume Kak pe3yJbTaT
MUKpOdIBOMIOIMU. M3omsmus — xmrodeBoit Qaktop BumoodpazoBanus. [lytu u
CIIoCOOBI BHJI000PA30BaHMS: ajionaTpuyecKoe (reorpaduueckoe),
CUMIIATPUYECKOE (3K0JIOTHYECKOE), «MTHOBEHHOE (monunonM3anus,
rubpuan3zanusi). JmuTenbsHOCTh YBOTIOIMOHHBIX MIPOIIECCOB.

MexaHu3Mbl OPMUPOBAHUS OMOJIOTUIECKOTO Pa3HOOOpasusl.



Posb 3BOMIOLIMOHHON OMOJIOTHY B pa3padOTKe HayUYHbIX METOJIOB COXPaHEHUS
OounopaszHooOpaszusa. MUKPOIBOMIONUS U KOIBOJIONUS NApa3sHTOB U HUX XO3S5EB.
Mexanu3mbl (POPMUPOBAHUS YCTOWYMBOCTH K aHTUOMOTHUKAM U CITOCOOBI OOPHOBI C
HEU.

JlemoHCcTpauumn

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

TaOmumsr u cxembl: «MyTalMoHHas W3MEHUUMBOCTB», «llomymsiironHas
CTpyKTypa Buaa», «Cxema nposiBiieHUs 3aKkoHa Xapau—BaitHOepray, «/IBrxyniue
CHJIBI 3BOJIIOIIMMY, «KOJOTHYECKasl W30JIHUS MOMYJISIUi ceBaHCKOW (openmny,
«["eorpaduyeckas U30JA1MS TUCTBEHHULIBI CHOUPCKOM U JINCTBEHHUIIBI JAyPCKO»,
«IlonysIIMOHHBIE BOJIHBI YUCJIEHHOCTU XUIHUKOB U KepTB», «Cxema NeHCTBUA
€CTeCTBEHHOT0 0TOOpay, «Popmbl 60PHOBI 32 CyIIeCTBOBaHUEY, «HIyCTpUaIbHBIN
MenaHu3m»,  <«OKuBble  uckomaemble»,  «IIOKpOBHUTENBCTBEHHAas  OKpacka
XKUBOTHBIX», «lIpenynpexnaromas oOKpacka >XUBOTHBIX», «®PU3HOJIOTHYECKHE
apantaiuny, «lIpucnocoONIeHHOCTh OPraHU3MOB U €€ OTHOCHTEIIBHOCTBY,
«Kputepuu Buaa», « Bunpl-nBoitHukmn», « CTpyKTypa BUla B Ipupoae», «Crocoosbl
BUI000pa3oBaHus», «I eorpaduueckoe BuaooOpazoBaHue TPEX BUIOB JIAH IBIILICIH,
«DKOJIOTUYECKOE BHU000pa30BaHUE BUIOB CUHUID, «[lomummonasl pacteHuin»,
«KamycTHo-peneunbiii rubpu.

ObopynoBanue: repdapum pacTeHUM, KOJJIEKIIMN HACEKOMBIX, Uydesia NTUI] U
3BEpel ¢ mMpuMepaMu pa3IMYHbIX MIPUCIIOCOOJICHHH, Yydera NTUIL U 3BEpel pa3HbIX
BUJIOB, TepOapuu pacTeHH OJIM3KUX BUIOB, OOpa30BaBIIMXCS Pa3IUYHBIMU
CHOCOOAMH.

JlabopaTopHas padoTa «BelsBiIeHNE N3MEHUNBOCTH y 0COOCH OJTHOTO BHIA».

JlaGopaTopHnasi padora «IIpucnoco0aeHrs OPraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCThY.

JlaGopaTtopnasi padora «CpaBHeHHUE BHUJOB 1O MOPQPOJIOTHIECKOMY
KPUTEPUIO».

Tema 3. MakpodBoJIouus 1 €€ pe3yJabTaThl

Meronsl  u3yd4eHMs  Makpol3BOJroUMH. llaneoHTonormdyeckue  MeTobl
uzydeHus: HBomonuu. llepexognsie (opMbl U QUIOrEeHETHYECKUE  PSIIbI
OpPTaHHU3MOB.

buoreorpaduyeckue Meroabl uzydeHus sBosouuu. CpaBHeHHE (IOPHI U
dbayHbl MaTepUKOB M OCTPOBOB. buoreorpaduueckue obnactu 3emian. Bumbi-
SHAEMUKHU U PEJIUKTHI.

OMOPHOIOTHYECKUE U CPABHUTEIBHO-MOP(HOIOTUYECKUE METOIbl U3yUeHUs
BONMIOIMU. ['eHeTHUeckue MeXaHHM3Mbl HBOJIIOIMU OHTOT€HE3a U TOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJIOTMYHBIE UM  AQHAJOTMYHBIE  OpraHbl.
PynumeHnTapHble OpraHbl U aTaBU3Mbl. MOJEKYISIPHO-TEHETUYECKUE,



OMOXUMHUYECKHUE U MAaTEMATUYECKHE METO/IbI M3yUeHHUsI 3BOOLUU. ['OMOI0oTHnYHbIE
redbl. COBpeMEHHBIE METO/IbI TOCTPOCHUS (PUITIOTEHETHUECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIUHU U 3BOJIFOLUS TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TIpaBWiIa) ABOMIONUU. [IpuHyun cmensvl GyHKYUL.
HeoOpatumocThs 3BOMIONMH. AnanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIHH.

JdeMoHCcTpanuu

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mrosuiep, O. ['ekkelsb.

Tabmuupl 1 cxembl: «DHIIOreHETHUECKUI P JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepe»,  «Cteronedansy,  «Puanodputey,  «CeMeHHbIE
NanopoTHUKMNY, «buoreorpadguueckue 30HbI 3eminy, «Jlpeid KOHTHHEHTOBY,
«Penuktbl»y, «HavanpHble cTaguu SMOPUOHATBLHOTO PA3BUTHUSL TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJIOTUYHBIE Opra"bly, «PyIUMEHTHD,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HAaOOpbI YEJIOBEKa U IIHUMIaH3e», «l JTaBHBbIE
HaIpaBJICHUS IBOIIOIUNY, «OOIIHe 3aKOHOMEPHOCTH IBOJIIOIIHI.

OOGopynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKM MCKOIMAEMbIX OCTaTKOB
OpPTraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJUMEHTaAPHBIX OPTraHOB U
aTaBU3MOB, KOJJIEKIINM HACEKOMBIX.

Tema 4. IlpoucxokaeHne U pa3BUTHE KU3HU HA 3emule

Haydnble rHUMoOTE3bl MPOUCXOXKICHUS >KU3HM Ha 3emie. AOuUoreHes u
naHcrepmusi. JloHaydHble MPEACTaBICHUS O 3apOXKACHUHU KU3HHU (KPEAMOHHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apOXKICHHSI )KU3HU U €€ ONpPOBEPKEHUE OombITamu O.
Penu, JI. Cnamnanmanu, JI. [Tactepa. [IpoucxoxaeHue >ku3Hu U aCTpOOUOIOTHSI.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON 3BOJIFOLIUH. IInanerapHas
(reonmoruueckas) SBOJIIONHUA. XHUMHUYECKas DJBONIONMSI. AOWOTCHHBIM CHHTE3
OopraHnyeckux BemecTB u3 Heopranumdeckux. OmbiT C. Mwumiepa u I'. FOpm.
O6pazoBanue noJuMepoB U3 MoHoMepoB. KoalepBaTHas rumnoresza A. M. OnapuHa,
runore3a nepBuyHoro OynboHa JIk. XongeitHa, reHeTudeckas rumoreza [
Ménnepa. Pu6osumsr (T. Yek) u rumore3a «mupa PHK» VY. T'unGepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHHE MTPOTOKIICTKH.

Hcropus 3emnn 1 METOIbI €€ n3ydeHus. Fickoraemple OpraHM4eCcKUE OCTaTKH.
['eoxpononorust U e€ meroapl. OTHOCUTENbHAs M a0COIIOTHAS TE€OXPOHOJIOTHS.
["eoxpoHosiornyeckas mKasa: 30Hbl, 3pbl, HIEPUOIbI, FSTOXU.

Havanbabpie »Tambl opraHnydeckor 3BOOLNMHU. [lOsIBIIEHWE H  3BOJIOLHUS
NEPBBIX KJIETOK. DBOJIOLMA MeTabosn3Ma. BO3HMKHOBEHHE MEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHaJIOT MEPBhIX HA 3eMiie COOOIIEeCTR.
CrpomatonuTtsl. [IpokaproThl U 3YKapUOTHI.



[Ipoucxoxnenne 3ykaproT (CUMOUOTeHe3). DBOTIOIMOHHOE MMPOUCXOXKICHHE
BUpPYyCOB. lIponcxoneHne MHOTOKIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tambl 3BOJIONUHN BBICHIMX pacTeHUd. OCHOBHBIE apoMOPQO3bI
pacteHnii. Bpixon pacrenuy Ha cymy. [losBneHne CIOpOBBIX pacTeHHU H
3aBoeBaHMEe UMM cymd. CeMmeHHble pacTeHus. lIponcxoxaeHrne IBETKOBBIX
paCTECHUH.

OCHOBHBIE 3Tambl 3BOJIONUU KUBOTHOTO MHpa. OCHOBHBIE apoMOPQO3bI
KUBOTHBIX. Bennckas Qayna. KemMOpuiickuil B3pbIB — MOSIBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3HB B BOJIE. DBOJIOIMUS MO3BOHOYHBIX.
[Ipoucxoxaenne ambubuii u pentuauid. I[TpoucxokaeHne MICKONMUTAIOMMNX U
ntul. [lpuHoun kimoueBoro apomopdos3a. OcBoeHue O€ClO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emile O 3paM M NEPUOJAM: apXeH, MPOTEPO30H,
najaeo30m, Me3030H, KaitHo30#. O011as XapakTepruCcTUKa KJIuMaTa U Te€oJIOTMYeCKUX
npoueccoB. [losBlIeHHE U paclUBET XapaKTEPHBIX OPraHU3MOB. YTIIe0Opa30BaHUE:
€ro yCIJIOBHUS U BIMSHUE HA Ta30BbIi cOCTaB aTMOC(hEPHI.

MaccoBble BRIMUPaHUSI — DKOJOTHYECKUE KPHU3UCHI Mpouuioro. [IpuyuHer u
CIIEACTBUSA MAacCCOBBIX BbIMUpAHUN. COBPEMEHHBIA 3KOJIOTWYECKUH KPHU3HC, €r0
ocooenHoctu. [Ipobiema coxpanenus: bnopasHooOpasus Ha 3emiie.

CoBpeMeHHas cHucTeMa OpraHuyeckoro mupa. [IpuHIune Kinaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JlemoHcTpanumn

[Toptpetsr: ®@. Penu, JI. Cnannanuanwu, JI. Ilacrep, M. 1. Meunukos, A. U.
Omnapumn, Ix. Xongelin, I'. Mémnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema onbiTa @. Penny, «Cxema onbita JI. IlacTepa o
M3YUYECHUIO CaMO3apOXKICHUS XU3HN», «Cxema onbita C. Munnepa, I'. FOpu»,
«JTanbl  HEOPraHWYECKOW  JBONIOLHMM»,  «l €OXpOHOJIOTMYECKas  IIKaJay,
«HauanpHble 3Tanbl OpraHUYECcKOi 3BoONUNY», «CxeMa o0pa3oBaHUs DYKapHOT
nyTéM cumOuorenesa», «Cucrema KuUBOW mNpuUpoab», «CTpoeHue BUPYCA,
«Apomopo3bl  pacteHuit», «PuHHOMUTH, «OIHOKIETOYHBIE BOJOPOCINY,
«MHorokierounsle Bogopocian», «Mxm», «llanoporHukm», «l'onocemeHHbIE
pacTeHus», «Opranbl IBETKOBBIX pacTeHUI», «CxeMa pa3BUTHS ) KUBOTHOTO MUPAY,
«Apomopdo3ssl KUBOTHBIX», «IIpocTeitmmey, «Kumeunononoctasie», «Ilmockue
yepBu», «Uienucronorue», «PwIOB», «3eMHOBOAHBICY, «lIpecMbIkaromuecs,
«Itnus, «Muekonuraromue», «PazButne Ku3HU B apXeuckon spe», «Pazsurtue
)KU3HU B IIPOTEPO3OUCKON dpe», «Pa3BuTUE XU3HM B MAJICO30UCKOU Ipey,
«Pa3BuTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BuTre xKU3HU B KAWHO30MCKOU 3pe»,
«CoBpeMeHHasl CUCTEMA OPTAHUYECKOTO MUPAY.



O6opynoBanue: repbapuM pacTeHUU pa3IMYHBIX OTAENOB, KOJUIEKIUU
HAaCEKOMBIX, BJIAYKHBIE MpenapaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIINU
UTJIOKOXHUX, CKEJIEThI I03BOHOYHBIX )KMBOTHBIX, Uy4eJa IITHI U 3BEPEl, KOJUIEKIIUN
OKaMEHEJIOCTEW, TMOJE3HbIX MCKONAEMbIX, MYJSDKHM OpPraHUYECKHUX OCTATKOB
OpTaHU3MOB.

Bupryansnas sadoparopHas padora «MoaenupoBaHue onbIToB Musuiepa—
FOpu 1o uzydyeHuto abMOreHHOTr0 CUHTE3a OPTaHUYECKUX COCTMHEHUI B IEPBUYHON
aTMocdepe».

JlaGopaTtopnasi padora «/I3yueHue M ONHCAHUWE MCKOIMAEMbBIX OCTATKOB
JIPEBHUX OPraHU3MOBY.

IIpakTuyeckas padora «/I3ydyeHne OCOOEHHOCTEW CTpOEHUs pacTEeHUM
Pa3HbIX OTAEIIOBY.

IIpakTnyeckas padora «/3yuyeHue ocoOEHHOCTEN CTPOEHHUSI MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. Ilpoucxoxaenne 4ea0BeKa — AaHTPOINIOTeHe3

Pa3penbl 1 3a1a4n aHTPONOJIOTMU. METO bl aHTPOIIOJIOTHH.

CraHoBIIEHHE NPEACTABICHUI O IMPOMCXOXKACHUM 4eloBeKa. PelnruosHele
B033peHMsI. COBPEMEHHBIE HAYYHBIE TEOPHUHU.

CX0ZCTBO 4enOBEKA C )KMBOTHBIMUA. CUCTEMATUYECKOE TOJIOKEHUE YEIIOBEKA.
CBuaeTENbCTBA  CXOJCTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHUTEIBHO-
MOpGOIOTUYECKHE, AMOPHUOJIOTHYECKHE, (bU3M0I0r0-OMOXUMHUYECKHE,
nosezieHUeckre. OTINYNS YelI0BEKa OT KUBOTHBIX. [IpAMOX0XKAECHUE U KOMIUIEKC
CBSA3aHHBIX C HMM IPHU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPON CHTHAJIbHOU
CUCTEMBI.

JBrxymue cuibl ((pakTopbl) aHTPONOreHe3a: OMOJIOrHYeCcKUe, COLUaIbHBIE.
CooTHolieHne GMOJIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbBIE CTaauM aHTpomnoreHe3a. PaHHME uernoBEeKOOOpa3HbIE 00€3bsHBI
(IPOKOHCYJIBI) U PaHHUE MOHTU/IBI — OOIIHME MPEAKU YETTOBEKOOOPa3HbIX 00€3bsIH U
JOIe. ABCTPAIONUTEKU — JIBYHOTHE MPEIKHU JIIOAEH. YeloBEK yMenbli, MepBbIe
M3TOTOBJIEHUS OPYAUU Tpyaa. HUenoBeK NpAMOXOISAIINMN U NIEPBBIA BBIXOJ JIFOACH 32
npenensl Appuxu. YenoBek revenboeprckuii — o0muii mpegok HeaHAepTaIbCKOTO
YEJIOBEKA M YEJIOBEKAa Pa3yMHOTro. YUemoBEK HEaHIEPTAIbCKUN KakK B JIIOJACH
XOJIOAHOTO KJIMMaTa. YenoBeK pa3yMHbId COBPEMEHHOrO THWIIA, JACHUCOBCKUU
YeJIOBEK, OCBOCHME KOHTHMHEHTOB 3a mpeaenamu Adpuku. Ilaneoreneruka u
N1aJI€Or€HOMUKA.

DBOJIIOLMST COBPEMEHHOTO 4eNioBeKa. EcTecTBEHHBIN OTOOp B MOMYJALMIX
yesioBeka. MyTanMoHHBIN mpouiecc U nonumopdusM. IlonmynsuuoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3pEHEKT OCHOBATENSN» B MOMYJAIMIX COBPEMEHHOTO
YEJI0BEKa.



UYenoseueckue pacel. [lonstue o pace. bonbiime pacel: €BponeougHas
(eBpasmiickasi),  aBCTpaJIO-HErpoUJHAsI  (SPKBAaTOpUaibHAas),  MOHIOJOUIHAS
(a3maTcko-aMepuKaHCKas). Bpems um myTw pacceneHusi 4eloBeKa IO IUIaHETE.
EnuncrBo  yenoBedyeckux — pac.  HaydHas  HECOCTOSATENBHOCTH — pacu3Mma.
[IpucnocoOieHHOCTh 4eNoBeKa K pPa3HbIM YCJIOBHUSIM OKpYXKaloleld Cpefbl.
Bnusnue reorpaduyeckoit cpenbl U peiida reHoB Ha MOPQOJIOTHIO U (PUZUOIOTHUIO
YeJoBeKa.

MexauciuIuimHapHble  MeTonbl B (GU3WYEeCKOor  (OMOJIOTHYECKOM)
aHTPOIOJIOTMHM.  OBOJIIOIIMOHHASI ~ AHTPONOJIOTHUS W MAJI€0AHTPOIOJIOT S
YEJIOBEYECKUX MOMYJSUuiA. bruocolnuanbHble HCCIENOBaHUS MPUPOJABI YEIOBEKA.
HccnenoBanrie KO3BOIIOUUHA OMOJIOTMUECKOTO U COIIMATIBHOTO B YEJIOBEKE.

JemoHCcTpauumn

[Toprpetsr: Y. apsun, JI. Jluku, . f. Porunckuii, M. M. I'epacumos.

Tabnuubl u cxeMbl: «MeTo/Ibl aHTPOTIOJIOTUNY, «I 0JIOBHON MO3T YeJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHB», «CKENeT 4YeloBeKa M CKeJeT IIUMIIaH3e»,
«PynMMEHTHI U aTaBU3MBD, «/IBUXKYIIIHE CUIIbI aHTPOIIOTEHE3a», « IBOJIIOIMOHHOE
IpPEBO  YEIIOBEKa», «ABCTpasonurek», «YemoBek  ymenslit», «UYenosek
NpAMOXOASIIMIY, «JleHncoBckuid uenoBek» «Heannepranbub», «K KpoMaHBOHIBIY,
«IIpenku yenoBekay, «Tanbl 3BOIIOLMN YEIOBEKa», «Packl uenoBekay.

OOopynoBaHue: MyYJSKM OKaMEHEJIOCTEH, MPEeAMETOB MaTepUalbHON
KyJIbTYphl ~IPEAKOB YEJIOBEKa, penpoaykuuu (dororpaduu) KapTHH C
MUDOJOTUYECKUMH U OMOJICMCKUMU CIOK€TaMH TPOUCXOKJICHHSI UeJIOBEKa,
dboTorpaduu HaxoI0K UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIENb
yepena 4esloBeKa U yepena MHUMIaH3€e, MOAEIb KUCTH YE€JIOBEKA U KUCTH IIMMIIaH3E,
MOJENH TOPCa MPEAKOB YEJIOBEKA.

JlaGopaTtopnass paGora «lI3yueHue o0coOEHHOCTEH CTPOEHHUS CKeJeTa
YEJI0BEKA, CBSI3aHHBIX C IPSAMOXO0XKICHUEM.

IIpakTnueckasi padora «/M3yueHne 3K0JIOrHYECKUX aalTalNil YeTOBEKa.

Tema 6. Jxojiorusi — Hayka O B3aUMOOTHOIIEHHMSAX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM € OKPYKAKOLIEH Cpeaoi

3apokieHue u pa3BuTHe dkojioruu B Tpynax A. I'ym6onsara, K. @. Pynbe, H.
A. Cesepuona, 2. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl U 3amauu
AKOJ0THH. CBSI3b HKOJIOTHH C IPYTUMU HAyKaMHU.

Meroabl skonoruu. [loneBbie HaOMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHU:
npupoAHsie W jabopatopHbie. MojaenupoBaHue B 3KOJOTMU. MOHUTOPUHT
OKPYXAaIOIIEH CPeNibl: JIOKATbHBIN, pETHOHAILHBIN U TTI00aTbHBIH.

3HaueHUE HSKOJIOTMYECKMX 3HAHMM JUIsl  YeJoBeKa. KOJIOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3EH 4eOBEYECTBa ¢ Npupoao. PopMupoBaHUE
DKOJIOTHYECKOMN KYJIbTYpPbI U 3KOJIOTHUYECKON I'PAMOTHOCTH HACEIICHUSI.



JdemMoHCTpanuu

[Toptpetri: A. I'ymGonpar, K. @. Pynee, H. A. Cesepiios, J. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuiel 1 cxeMbl: «Pa3aernsl SKoa0runy, « MeToabl 3KoI0oTunY, «CxeMa
MOHUTOPHUHIA OKPYKAIOLIEH CPEab».

JlabopaTopHas padora «3yuenue METO/0OB JKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema /. Opranu3msbl 1 cpeia 0OMTAHUS

Dkosorudeckue (HakTopsl U 3aKOHOMEPHOCTH ux nercTBus. Kimaccuduxarms
IKOJIOTUYECKUX (HaKTOPOB: abHOTHUECKHE, OMOTHUYECKUE, aHTpororeHHsie. O0mue
3aKOHOMEPHOCTH JeHCTBUS dKoorudyeckux (axtopon. IIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE UM CTEHOOMOHTHBIE
OpraHU3MBbl.

AbGuotnueckue daktopel. CBeT Kak skosorudeckuil (akrtop. JleicTBue
pPa3HBIX YYaCTKOB COJIHEUHOI'O CIIEKTpa Ha OPraHU3Mbl. DKOJOTMYECKHE TPYIIIbI
pacTeHUH W SKMBOTHBIX IO OTHOWIEHHWIO K cBeTy. CHUTHaJbHas poJIb CBETA.
doTonepruoau3M.

Temneparypa kak sKojormyeckuid ¢akrop. JlelicTBue Temneparypsl Ha
opranu3Msbl. [IOMKHUIOTEpPMHBIE U1 TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTh kak 3kosornueckuii ¢akrop. IlpucrnocoOneHuss pacteHuili K
NOJJIEp)KaHUI0 BOJHOro Oananca. Knaccudukaius pacTeHHid 1O OTHOLIEHUIO K
Bojie. [Ipucrnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOMTaHUS OPraHMW3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs,
rlyOMHHAas  MOANOYBEHHAs,  BHYTPHOpPraHU3MeHHas.  DPU3NKO-XUMHUYECKUE
0COOEHHOCTH cpeJi o0uTaHus opranu3MoB. [Iprcnocobiienrs Oprauu3MoB K KU3HU
B Pa3HbIX cpeaax.

buonornyeckne putmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE U
rou4Hble pUTMBbL. [IpHcrnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie popmbl opranu3moB. [loHsaTue o xxu3nenHou popme. KuzHeHHbIe
bopMbl pacTeHUi: NepeBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHE TPaBBbI,
OJIHOJNIETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUAPOOMOHTHI, T€OOHOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue pakropbl. Buasl OnoTrueckux B3auMOACHCTBUN: KOHKYPEHIIUSA,
XHUIIHUYECTBO, cUMOM03 U ero Qopmbl. [lapasutusm, koomepauus, MyTyalu3M,
KOMMEHCaJIM3M (KBapTUPAHTCTRBO, HaxJICOHUYECTBO). Hetpoduueckue
B3aMMOJIeUCTBUS (Tomuueckue, Gopuyeckue, padpuyeckue). 3HaueHUE



OMOTUYECKUX B3aUMOJICHCTBUNM JUIsl CYIIECTBOBAaHUS OPraHU3MOB B Cpele
obutanus. [I[pUHIINT KOHKYPEHTHOTO UCKITFOUCHHUS.

JdeMoHCcTpanuu

Tabmuubr u cxembl: «Ikonorudeckue (axrtopb», «CBETOBOM CIEKTpY,
«IKOJOTMYECKHE TPYNIbl )KUBOTHBIX [0 OTHOIIEHHIO K CBETY», «TemIoKpOoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE JKUBOTHBIEY», «DHU3MOIIOrHUECKUE aJanTaluu
KUBOTHBIX», «Cpenpl o0oOuTaHUS OpraHu3MoB», «bHOIOTMYECKHE PUTMBI»,
«Kuznennele popMbl pacTeHui», « Ku3HeHHbIE POPMBI ) KUBOTHBIX», « IKOCHCTEMA
HIMPOKOJUCTBEHHOTO JIECa», «DKOCUCTEMA XBOWHOrO Jjecay, «llemu mutaHus»,
«XHUITHUYECTBOY, «ITapazutnzmy, «KoHKypeHnms», «Cumobm03y,
«KoMMeHcanuzm.

O6opynoBanue: repOapul PacTeHUM U KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIMSHUIO PA3JIMYHBIX JKOJIOTUYECKUX (HaKTOpOB, repOapuu CBETOIOOUBBIX,
TEHENIOOUBBIX M TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIEC, TEHENIOOUBHIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, TepOapuH U KOJUIEKIIMH TEIUIOIIOOUBBIX,
3MMOCTOMKHX, MOPO30YCTOMYMBBIX PAaCTEHU, yydyesaa NTUL U 3Bepel, repOapuu
pacTeHMii, OTHOCSIIUXCS K rurpopuram, kcepopurtam, Me30(uTtaM, KOMHATHBIE
pacTeHMs JAHHBIX TPYII, KOJUIEKIUU JKUBOTHBIX, OOMTAIONIMX B Pa3HbIX Cpenax,
repOapuu M KOJUIEKUIMH PACTEHUH M JKUBOTHBIX, OOJaJarolUMX 4YepTamu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHUSIM YCJIOBHM KU3HU, repOapuu u
KOJUIEKIIMU PACTEHU M >KUBOTHBIX Pa3IMYHBIX >KHU3HEHHBIX (OpPM, KOJUIEKUIUU
KUBOTHBIX, YYaCTBYIOILUX B PA3JIUYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTtopnasi padora «BbIsiBI€HHE MPUCTIOCOOJICHUN OpPraHu3MOB K
BJIUSTHUIO CBETAY.

Jlaboparopnasi paGora «BbIsBICHHE NTPUCTOCOOJICHHI OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBD).

JlaGopaTopHasi pa6oTa «AHATOMHUYECKHE OCOOEHHOCTH PACTEHUN U3 Pa3HBIX
MECT OOUTaHUS.

Tema 8. Iko10rusi BUAOB ¥ NMOMYJIsSIIUI

DKOJIOTHYECKHE XapaKTEPUCTHKN OMYJIALINH. [Tonynsiuus KaK
ouonorunyeckas cucrema. Pojab HEOTHOPOJHOCTH cpefbl, (pUu3ndeckux 6apbepoB U
ocoOeHHOCTe OMooruu BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisauuid. OCHOBHBIE IIOKa3aTENHM MOIYJSIUU: YUCJIEHHOCTh, IUIOTHOCTb,
BO3pacTHasi M TMOJOBas CTPYKTypa, POXKIAEMOCTb, NPHUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

DKoyoruyeckas CTpykrypa nomyisuud. OLeHKa YUCIEHHOCTH MOITYJISLHH.
JluHaMyKa nonmyJsiquu M €€ peryisinus. bUoTHYecKuil MOTeHIHan NOMYJISLUU.
MonenupoBaHue JUHAMUKH NOIMYJSIUU. KpuBbIE pocTa YNCIEHHOCTH MOIYJISILIUY.
KpuBbie BbDKHBaHUS. Perymsius 4uCIEHHOCTH TOMYJISIUNA: poiib (aKTOPOB,



3aBUCSIINX U HE 3aBUCAILIUX OT IJIOTHOCTU. DKOJOTUYECKUE CTPATErvH BUAOB (- U
K-cTparerun).

[Tonsatre 06 sKkonormyeckoi Humie Buaa. MectooOutanwe. MHoromepHas
Mozenb sKosorndeckon HumM Jx.M. XarumHcona. Pa3mepbl 3KOIOTMYECKOU
Huiy. [ToTeHnnanbHas U peain30BaHHas HUIILIY.

Bun kak cucrema nomyisnuvi. Apeansl BUAOB. BHIBI M HX KU3HEHHBIC
CTpaTeruu. JKOJOTMYECKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHHS M MUIpPALM >KUBOTHBIX. buosorunueckue
WHBAa3UH YyKEPOJHBIX BUJIOB.

JdeMoHCcTpanuu

[Toptper: Hx. . XaTunHCOH.

Tabmuupl u  cxeMbl: «OKOJIOTHYECKHE XAPAKTEPUCTHKU MOMYJISALHN,
«IIpocTpaHcTBeHHass  CTpyKTypa  nomyjsuuny», «Bo3pacTHble  mHUpaMujbl
nonyysiiun», «CKOpOCTb  3acelieHUs] TOBEPXHOCTH  3eMJIM  Pa3IMyHbIMU
opranuzmammn», «Mojeinb 3konorndeckord Humu Jx. M. XartunHcoHay.

O6opynoBanue: repdapun pacTeHU, KOJUIEKIIUU KUBOTHBIX.

JlaboparopHnasi padora «I[Ipucnoco0ieHus: ceMsiH paCTeHHUI K PaCCEIICHUION.

Tema 9. Ikos0rust co001IECTB. JKOJIOTHIECKHE CUCTEMbI.

CooOmiectBa opranu3moB. buorieno3 u ero crpykrypa. CBsizu Mexuay
OpraHu3MaMH B OHUOIIEHO3E.

Okocuctema kak oTkpbiTasg cucrema (A. [Ix. Tencnu). DOyHKIMOHATBHBIC
OJIOKM OpPraHU3MOB B SKOCHCTEME: NPOJYIECHTbl, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne nenu u ceTd. AOHOTHYECKHE OJIOKHU
skocucteM. [TouBbI 1 MBI B 3kocucTeMax. KpyroBopoT BellecTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE TOKA3aTeNIN SKOCUCTEMBL. bruoMacca u mpoIyKIusl. DKOJIOTMYECKUE
MUPaMUJIbI YU CEN, OMOMACChl U SHEPTUH.

Jlunamuka skocucmem. Kamacmpoguueckue nepecmpouixu. Duykmyayuu.
HamnpaBieHHbie 3aKOHOMEpPHBIE CMEHBI COOO0IIeCTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCUM W WX NPUYUHBL. AHTPOIOI€HHBIE BO3JCUCTBUS Ha
cykneccuu. KnumakcHoe coobmiectBo. buopasnoobpasue u moiHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoHbIE PKOCUCTEMBI. JKOCUCMEMbL 03EP U peK. DKocucmemvl Mopel u
oKeanos. Ixocucmemvl MyHOP, 1€CO8, CMeNnell, NYCMbvliHb.

AHTpPOINOTEHHBIE 3KOCUCTEMBI. ATrposkocucTeMa. ArpoieHo3. Paznnuus
ME3K]ly aHTPOIIOT€HHBIMU U TPUPOIHBIMHU SKOCUCTEMAMH.

VYpb6o3kocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opojckas
bnopa u dayna. CunHanTponm3zauusi TOpPOACKOW ¢ayHbl. buomorndeckoe u
X035MCTBEHHOE 3HAUYEHNE arPOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (DOPMHUPOBAHHS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
skocucteMax. Ponb kackaonoco sgpgexma u 8uU008-30upukamopos (Kuoyesvix
81008) 8 QyHKYUOHUposaHuu 3Kocucmem. [lepeHOC PHEPTUU U BEIIECTB MEKIY
CMEXKHBIMU 3KOCUCTEMAMH. Y CTOWYHUBOCTh OPraHW3MOB, MOMYJISIIAN U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPONIOTEHHBIX BO3ICHCTBHIA.

Mexarnuzmol 6030eticmaus 3a2psA3HeHUll PA3HbIX MUN08 Ha CYOOP2AHUMEHHOM,
OD2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHSX,  OCHOBbI
9KON02UUECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030elicmaus. MeTomoorus
MOHHTOPHHTA €CTECTBEHHBIX U aHTPOIIOT'C€HHBIX KOCHCTEM.

JdeMoHCcTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmuupr w cxembl:  «CtpykTypa  OWoueHo3a»,  «ODKocucTeMa

IIMPOKOJIUCTBEHHOTO JIECa», «DKOCHUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIBHBIC
IpYIIIbI OPraHU3MOB B 3KocucTeMey, « KpyroBopoT BelecTB B axocucteMey, «llenu
nuTaHus (mactOuiHasi, JCTpUTHAS)», «IKOJOTMYeCKas NHUpaMHIa YHUCEI»,
«IKonoruyeckas nupamuga OMOMacchDy, «IKOJOTHYECKass MUpaMuaa dHEPTUN»,
«O0pazoBanue Oosotay, «llepBuunas cykueccus», «BoccranoBnenue neca nocie
noxapa», «JKOocucTeMa o03epa», «ArpoueHos», «KpyroBopoT BeleCTB U MOTOK
SHEPrUM B arpoueHose», «[Ipumepsl ypOoskocuctem».

O6GopynoBanue: repdbapun pacTEHUM, KOJUICKIIUA HACEKOMBIX, Uyuesa MTHUI] U
3Bepel, repOdapuu KyJIbTypHBIX U JUKOPACTYIUX PACTEHUI, aKBapHyM KaK MOJIENb
KOCUCTEMBI.

IIpakTuyeckas padora «/3yueHue u onucanue ypoo3KOCHCTEMBD».

JlaGopaTtopnasi pabora «M3ydeHue pa3zHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJIEHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKeKypeus «IKCKypcHsi B TUIMYHBIN OuoreoreHo3 (B AyOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJI0JbHBIN WU MOMMEHHBIH JIYT, 03€p0, O0JIOTO)».

IKCKYpcHs «IKCKYpPCHUS B arpO’KOCUCTEMY (HA TIOJI€ WU B TEITMYHOE
XO03MCTBO)».

Tema 10. Buocdepa — rinodanbHasi IKocUcTeMa

buochepa — oOmemmaneTapHas oOojouka 3eMid, T/ CYIIECTBYET WU
CyILLECTBOBAJA KM3Hb. Pa3BuTHe npencrapieHuil o ouocdepe B Tpynax . 3rocca.
VYuenue B. U. Bepuanckoro o 6uochepe. Obnactu 6uocheps! u e€ coctan. Kupoe
BeIeCcTBO Ouochepsl U ero QyHKIIHH.

3aKOHOMEpPHOCTH cyIliecTBOBaHus Ouocdepsl. OcobeHHOCTH Onochepsl Kak
rJ100aIbHON 3KOCUCTEMBI. JlMHaMu4eckoe paBHOBecue B onochepe. KpyroBopotsl
BEILECTB U OMOreOXMMHUYECKUE IIUKIIBI (YTaepoia, a30Ta). PATMUYHOCTD sIBJICHUI B
ouocdepe.



3oHanbHOCTH Orocdepsl. [lorsTue o 6Guome. OCHOBHBIE OMOMBI CYIIIU: TYHIPA,
XBOMHBIE JIECa, CMEIIAHHBIE W IIHPOKOJMCTBEHHBIE JIeCa, CTENH, CaBaHHBI,
MYyCTHIHU, TPOITUYECKUE JIeCca, BRICOKOTOpbs. Kiumar, pacTUTENbHBIN U AKUBOTHBIN
MUp OMOMOB CyLIH.

Crpykrypa v QyHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIINATA U
ounochepHbIX QyHKIUHA.

JdeMoHCcTpanuu

[Toptpetsi: B. 1. Bepuanckuii, 3. 3rocc.

Tabmumpsr u cxemsl: «I'eocdepsr 3emmm», «KpyroBopot azoTa B mpupoze»,
«KpyroBopoT yriaepoga B mpupoae», «KpyroBopor kuciopoma B HPHUPOIE»,
«KpyroBopoT Boasl B mpupone», «OCHOBHBIE OMOMBI cymmy», «KinMarnueckue
nosica 3emumn», «Tynapa», «Taiira», «Cmemannsiii jec», «lLInpokoaucTBeHHbII
aecy, «Crenby, «CaBannay, «[lycToinsy, « Tponudeckuii gecy.

O6opynoBaHue: repoapuu paCTeHUN pa3HbIX OMOMOB, KOJUICKIIUN KUBOTHBIX.

Tema 11. YesnnoBek u OKpyskamomas cpeaa

DKOJIOTUYECKHE KpPU3UChl W HUX MpUYMHBL. Bo3zgeiicTBue ueloBeka Ha
ouocdepy. 3arpsizHeHre BO3AYIIHON cpeabl. OXpaHa Bo3ayxa. 3arps3HeHUe BOTHOM
cpenpl. OxpaHa BOJHBIX pecypcoB. Paszpymenne mnouBbl. OxpaHa NOYBEHHBIX
pecypcoB. I3MeHeHne Knumara.

AHTpPOINIOTEHHOE BO3JCHCTBHE HA PACTUTENIbHBIM M KUBOTHBIM Mup. OxpaHa
PaCTUTENILHOTO U XUBOTHOTO MHpa. OCHOBHBIC MPHUHIUINBI OXPAHBI MPUPOIHI.
Kpacaeie xuHuru. Ocobo oxpansiemble mnpupoanbsie Tepputopun (OOIIT).
borannyeckne caapl ¥ 300JI0TMYECKUE TTAPKU.

OCHOBHbBIE TPUHLHUIBI YCTOWYMBOTO PAa3BUTHS YEIOBEUYECTBA W MPUPOJBI.
PanmonaneHO€  MPUPOAOINONIB30BAHME M COXpaHEHHWE  OMOJIOrHMYECKOro
pasHooOpasust 3emumd. OOIMEe 3aKOHOMEPHOCTH TJI00AbHBIX JKOJOTHYECKHUX
Kpu3uCcoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOSTHBIE MOCIEACTBUS.

Pa3zBuTne METOAOB MOHUTOPHUHIAa Pa3BUTHUS OMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemuvle uccre0osanusi nepexooa K pecypcocoepezarowei u
KOHKYPEHMOCNnocobHotl anepeemuke. buonoeuueckoe paznoobpasue u buopecypcul.
Hayuonanvnvie ungopmayuonnvie cucmemvi, obecneuusarowjue O00CmMyn K
ungopmayuu no  COCMOSHUIO OMOeNbHblX 6Uud08 u dxocucmem. OcHobl
9Kopeabuiumayuu IKoOcUcmem U Ccnocobos 060pvobLl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u nazemHvix sxocucmem.

JdemoHcTpanumn

Tabmurel 1 cxembl: «3arpsisHeHHE aTMOChEPhD», «3arpsi3HEHUE THAPOCPEPI»,
«3arpsi3HeHue nouBb», «IlapHukoBbiit 3ddexT», «Ocobo oxpaHsieMble NPUPOIHbIE
TEPPUTOPHUI», «MOJIeNH yIpaBIsIieMOTO MUPAY.



Ob6opynoBanue: Gororpaduu oXpaHseMbIX paCTeHUH U KUBOTHBIX KpacHol
kHuru Poccutickon ®enepanuu, KpacHol KHUTH permoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyJaroIMMHUCST TPOTrpaMM  CpeAHero oOmero o0pa3oBaHUSA: JWIHOCTHBIC,
METANpPEIMETHBIE U TPEIMETHBIC.

B cTpyKkType TUYHOCTHBIX pe3yJbTaTOB OCBOEHHUS MPOTPAMMBI IO OMOJIOTHH
BBIJICJICHBI CIIEYIOIIME COCTABISIONINE: OCO3HAHUE OOYYarOIUMUCS POCCUICKON
IPAXKIAHCKON UIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOOTpEACNEHUIO, Haiuuyue Momueayuu K  OOyUYEHHUI0  OHMOJOTHH,
yenenanpaeienHoe paszeumue BHYTPEHHHX YOEXKIECHH JIMYHOCTH Ha OCHOBE
KJIIOYEBBIX LEHHOCTEH W HUCTOPUYECKHX TpaJuLUN pPa3BUTUS OHOJIOTHYECKOIO
3HaHUS, 20MOBHOCMb U CNOCOOHOCHb 00YYAIOIINUXCSl PYKOBOJCTBOBATHCSI B CBOEH
NEATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMHM, MPHUCYIIUMH CHUCTEME
OHMOJIOTUYECKOT0 00pa30BaHMS, HAIUYUE NPABOCO3HAHUS YIKOJIOTUYECKON KYJIbTYpHI,
CnOCOOHOCMU CMABUMb UEIH U CTPOUTH )KU3HEHHBIE TIIaHBbI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHMSI IPOTPAMMBI 10 OMOJIOTUH JOCTUTAIOTCS B
€IMHCTBE Y4YeOHONH W BOCIUTATENbHOM JEATENbHOCTH B COOTBETCTBUH C
TPaJAULIMOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMH, HCTOPHUYECKUMHU U JYyXOBHO-
HPaBCTBEHHBIMHU ILIEHHOCTSMH, NPUHATHIMU B OOILECTBE NMPABWIAMH U HOpMamu
MOBEJAECHUS M CHOCOOCTBYIOT MPOLECCaM CAaMOIIO3HAHUS, CaMOBOCIUTAHUSA H
CaMOpa3BUTHUS, pa3BUTUS BHYTPEHHEW NO3UMLUMU JIMYHOCTH, NATPUOTH3MA U
YBAXEHUS K 3aKOHY M IPABONOPSIKY, YEJIIOBEKY TPYJa M CTaplIeMy IOKOJEHUIO,
B3aMMHOTO YBA)KECHHs, OEpEKHOr0 OTHOIIEHHUS K KYyJIbTYPHOMY HAcCJIEIUI0 H
TpaguLMsAM MHOTOHAMOHAIBHOrO Hapona Poccuiickont denepauuu, npupone u
OKpYKarolIen cpefie.

JIMYHOCTHBIE pe3yJbTaThl OCBOEGHHA YydeOHoro mpenmera «buonorus»
JOJKHBI OTPa)XaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaIOIIUXCS PYKOBOJACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JIUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTALIUN, TO3UTHUBHBIX  BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIHUX
TPaJULMOHHBIM LEHHOCTAM POCCHMCKOro OOIIECTBA, paCIIMPEHUE KUZHEHHOTO
OMNbITA W ONBITA JAECATENBHOCTH B MPOLECCE PEATM3ALMM OCHOBHBIX HalpaBJICHUM
BOCIIUTATEIBHON JEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCIIMTAHNS

c(OPMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYarOIIerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOT0 OOIIECTBA;

OCO3HaHHUE CBOMX KOHCTUTYLMOHHBIX MPAB U 00S3aHHOCTEN, YBAXKEHHUE 3aKOHA
Y TIPABOMOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JCATEILHOCTH MPU CO3IaHUHN YUEOHBIX
MPOCKTOB, pENICHHH YYeOHBIX W TIO3HABATENBHBIX 3a/1ad, BBIMOJHECHUHU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENATh COOCTBEHHYIO TIO3WIIMIO TI0 OTHOMIICHWIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBaTh B CBOUX JEHCTBHUSAX HEOOXOIWMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH ¢ Pa3sHBIMHU YOCKICHUSIMHU, KYJIbTYPHBIMHU IICHHOCTSMH U
COILIMAJILHBIM ITOJIOKCHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBITIOIHEHUS
y4eOHBIX, TO3HABATEIBHBIX U HCCIEIOBATEIbCKUX 3aJlay, YBaXXUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OMNIOHEHTOB IIPH OOCYXXJIECHHH CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPKAHNS,

TOTOBHOCTh K TYMaHUTAPHOW W BOJIOHTEPCKOM JIESITETLHOCTH;

2) MaTPUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCUMCKOMN TPaKIaHCKON UAEHTUYHOCTH, TATPUOTU3MA,
YBOXEHUS K CBOEMY HapoOJy, YyBCTBa OTBETCTBEHHOCTH niepe PoauHoi, ropaoctu
3a CBOM Kpai, cBoro PonuHy, CBOM fA3BIK M KYJIbTYpYy, HPOILIOEC U HACTOSIEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOIIICHUE K MPUPOJHOMY HACTEIUIO U MaMATHUKAM MIPUPOJIBI,
JOCTHXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CITIOCOOHOCTh OIICHWBATh BKJIQJ POCCUMCKUX YYEHBIX B CTAHOBJICHHUE H
pa3BuTHE OWOJIOTHM, TOHUMAHMS 3HAYEHUsS OWOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIbI, B )KM3HU YETIOBEKA U COBPEMEHHOI'O OOIIIECTBA;

uneiHas yoexxaEHHOCTh, TOTOBHOCTh K CIy)XKeHHIO W 3amure OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyJb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HaHUE JTyXOBHBIX LIEHHOCTEN POCCHIICKOTO HApOoJa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITOBEICHUS;

CITIOCOOHOCTH OIEHMBATh CUTYAIUIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH HA MOPaAJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIaJla B IIOCTPOCHHE YCTOWYMBOIO OYIyIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POIUTENSIM, CO3/IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O TMPHUHATHUS I[IEHHOCTEM CEMEMHOM KWU3HU B COOTBETCTBUM C
TpaaulusiMu HapoJ10B Poccuu;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUAsi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHIA,

MMOHMMAaHME YMOIMOHAJIBHOTO BO3JICHCTBUSI JKUBOW MTPUPOIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIPAQXEHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKON JTUYHOCTH;

5) ¢u3uveckoro BocnmuTaHHs, (OPMHPOBAHHUS KYJILTYPbl 310POBbSI H
IMOLMOHAJIBLHOIO 0JIArONOy M :

MOHMMaHUE U peann3alus 3J0pOBOro U 6€30MacHOro 00pasa KHU3HU (310pOBOE
MUTaHue, COOJII0CHUE TUTUEHUYECKUX IPABUII U HOPM, COATaHCUPOBAHHBIN PEXUM
3aHATHUM W OTAbIXa, peryispHas (Qusuyeckas aKTUBHOCTH), OEPEKHOTrO,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (DU3HYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE I[IEHHOCTH TMpPaBWI WHIAUBUAYAJbHOTO U  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBEICHUS B CUTYaIUsAX, YTPOKAIOLIUX 3JOPOBBIO U YKU3HU JIIO/ICH;

OCO3HAHHWE TIOCIEACTBUN W HEMPHATHS BPEAHBIX MPUBBIUEK (YIOTPEOICHHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHU);

6) TPy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K TpPYyHIy, OCO3HAHHE IIEHHOCTH MAaCTEpPCTBA, TPYI0JIIO0UE;
TOTOBHOCTh K aKTUBHOM JIESITEILHOCTH TEXHOJIOTHYECKOU U COLMATBHOM
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOSITEIILHO

BBITIOJIHATH TAKYIO JEATEIbHOCTD;

HMHTEpeC K pa3nudyHbiM chepaMm npodecCHoHaTbHON AESTEILHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOpP Oynaymiel mpodeccuu U pealn30BbIBATH
COOCTBEHHBIC KU3HEHHBIE TUTaHbI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHHIO M CaMOOOpa3oBaHUIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) IKOJIOrHYECKOIr0 BOCIIUTAHMS

AKOJIOTUYECKH IEIeCO00pa3HOE OTHOLIEHUE K IPUPOJI€ KaK UICTOUYHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS,

MOBBIIIEHUE YPOBHS OJKOJOTMYECKOW KYJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLIEHKHM MX BO3MOXHBIX IOCIEACTBUMA  JIs
OKPYKaIOIIEN CPEJIbL;

OCO3HaHWE TrI00aJbHOTO XapaKTepa SKOJOTMYECKUX MpoOseM U MyTed HuX
pelieHus;

CIIOCOOHOCTD UCIOJIL30BATh MTPHUOOPETAEMBIE ITPU U3YUYCHUH OMOJIOTUH 3HAHUS
M yMEHUS TpU peuieHuHu MnpoOJeM, CBSI3aHHBIX C  PaIlMOHAIBHBIM
NPUPOAOINOIb30BaHUEM  (COOJIOJIEHME TMpaBWJ  [OBEICHUS B  MPUPOJE,
HaIlpaBJICHHBIX HAa COXPAHEHHE pPaBHOBECHS B DKOCHCTEMax, OXpaHy BHJIOB,
AKOCHUCTEM, Orocdepsl);

AKTUBHOE HEIPUATUE AEUCTBUN, IPUHOCAIIMX BPEJl OKPYKAIOLIEH PUPOTHOU
cpele, yMEHHE MPOTHO3UPOBATH HEOJIATOMPUSITHBIE IKOJIOTHUYECKUE TOCIEICTBUS
NPEeANTPUHUMAEMBIX JIEMCTBUM U MPEAOTBPAIATh UX;



HaJIMYUE PA3BUTOTO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYIbTYpHI,
ombITa NEATEeIbHOCTH AKOJIOTHYECKOM HaIpPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBATbCSI UMM B IO3HABATEIbHOW, KOMMYHHKATUBHOW M COLMAIbHOU
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOU AEATEIbHOCTU IKOJIOTUUECKOM
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOILIECTBEHHOM MPAKTHUKU, OCHOBAHHOTO HA JUAJIOre
KYJbTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B TIOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATENBCKOW KYJIbTYphl KakK CpeJCTBa
B3aUMOJICHCTBUSI MEKTy JIFOJIbMU U TTO3HAHUSI MUPA;

NOHUMaHUE CcheuupuKkn OHOJIOTUM KaK HayKH, OCO3HaHUsi €€ poju B
GbopMHpPOBaHUU PAIMOHAIEHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO
MpECTaBICHUS 00 OKPYXKAIOIIEM MHUPE Kak O €IUHCTBE MPUPOJbI, YEIOBEKA U
oOllecTBa, B MO3HAHUM TMPUPOAHBIX 3aKOHOMEPHOCTEH U PEIICHUH MpolIeM
COXpaHEHUS IPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU JJIi COBPEMEHHOMW IMBWIM3AIUU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHS MEIMIIMHBI, CO3/JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX  pemiaTh  PecypcHble  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTEH BBIXO/a U3 IIOOANBHBIX IKOJOTUYECKUX MPOoOIeM U
oOecrieueHus:  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYPCOB U (POPMUPOBAHHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh, B TIOJIYYCHUH OHOJIOTMUECKMX 3HAHUW B MEJAX
MOBBIINIEHUS  OOIIEN KYyJIbTYphl, €CTECTBEHHO-HAyYHOM TPaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKUMOHAIBHOW I'PaMOTHOCTH OO0y4Yaromuxcs, GopMHUpPyEeMOit
IPU U3y4YEeHUU OUOJIOTUH;

MMOHMMAaHHUE CYIIHOCTH METOJOB MO3HAHUSI, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIOJb30BaTh TOJIydaeMble 3HAHUS JUIsl aHauu3a |
OOBSICHEHUS SIBIICHUN OKPYKAIOIIET0 MUpa U MPOUCXOMAIINX B HEM U3MEHECHHM,
yMEHHE JieJlaTb OOOCHOBAHHBIE 3aKJIIOUEHUSI Ha OCHOBE HAy4YHBIX (AKTOB H
MMEIOITUXCS JAHHBIX C LEJbI0 MOJYyYeHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCMOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
perieHus mpooJieM B PEaIbHBIX JKU3HEHHBIX CUTYAIHSIX;

OCO3HAaHHME I[IEHHOCTHM HAyYHOW [ESTEIbHOCTH, T'OTOBHOCTH OCYIIECTBISThH
MIPOEKTHYIO U UCCIIEIOBATEIIBCKYIO JEATEIbHOCTh MHANBUIYaIbHO U B TPYIIIIE;

FOTOBHOCTh U  CHOCOOHOCTb K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30oBaHN0, K AKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHWM MO OWOJOTHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yJbTaThl OCBOEHUs yueOHoOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMbIEe Ui (OPMUPOBAHHUS MHUPOBO33PEHUS O0YYArOIINXCS
MEXIUCUUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYyYHbIE MOHATHS, OTPAKAIOLIUE
LEJIOCTHOCTh HAyYHOW KapTHUHBI MHUpPAa U CIHEUU(PHUKY METONOB IIO3HAHMI,
UCITIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, HEPIHs, SBICHHE, MPOLECC,
CHCTEMa, HAay4YHBIM (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeI0BaHuE, HAOII0EHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE); YHUBEPCAIbHbIE
yuyeOHble JeHCTBUSL (IIO3HABATENbHBIE, KOMMYHUKATUBHbBIE, DETYJSATUBHBIE),
obecneunBaromye GopMupoBaHre (PYHKIIMOHAIBHON TPAMOTHOCTH M COL[MAJIbHOM
KOMIETEHIIMM  OOYyYaloluXcs; CHOCOOHOCTh OOY4YaloIIUXCSl  MCIOJIB30BaTh
OCBOCHHBIE MEXIMCUUILIIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIIbHBIE
yueOHbI€ 1EUCTBUS B TO3HABATEIBHOM U COIIMAJIBHOM MPaKTUKE.

B pesynbraTe n3yueHust OMOJI0THMHM Ha YPOBHE CPEAHEr0 0011Iero o0pa3oBaHus
y oOyuatomerocss OynayT cGOpMHUPOBAaHBI [O3HABATENIbHBIE YHHUBEPCAJIbHBIC
yueOHble JEeWCTBUS, KOMMYHUKAaTHUBHbIE YyHHMBEpCajbHblE Y4eOHbIE AEeHCTBUS,
PEryJISITUBHBIE YHUBEPCAJIbHbIE YUEOHbIE IECTBUS, COBMECTHAS J€ATEIbHOCTD.

MeranpeaMeTHbIE PE3YNbTaThl OCBOEHUS MPOTrpaMMbl CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPaXKaTh:

OBianenue YHHMBEpPCAJIbHBIMH y4eOHBIMU M03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a30Bble JIOTHYECKHE AeHCTBUA:

CaMOCTOSITENIbHO  (pOpMyJIHMpOBaTP M aKTyaJlM3MpOBaTh  MpoOjeMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NPHU OCBOCHUM 3HAHUM NPHUEMBI JIOTMYECKOTO MBILUICHUS
(ananu3za, cuHTE3a, CpaBHEHUS, KiIaccuukaiu, 00001eH s ), PACKPhIBATH CMBICT
OMOJIOTMYECKUX TOHATHH (BBIAENATh UX XapaKTepHbIE MPU3HAKHU, YCTAHABIIMBAThH
CBSI3U C IPYTUMU TIOHATUSMH);

ONpENENATh LENN JEATEIbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEpUU HX
JOCTHKEHHSI, COOTHOCUTB PE3YJIbTaThl JEATEIbHOCTH C TOCTABICHHBIMU LIETSIMU;

MCIIOJIb30BaTh OMOJIOTMYECKHE MOHATUS JIJIs1 OOBACHEHHS (PAKTOB U SIBIICHUN
YKWBOW MPUPOJBIL;

CTPOUTH JIOTMYECKUE paCCYXICHHUsS (MHIAYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUYUS B PaCCMaTpPUBAEMBIX
ABJICHUSIX, (POPMYIUPOBATH BHIBOJBI U 3aKIIOUEHUS;

OPUMEHSTh CXEMHO-MO/IEIbHBIE CPEACTBA JIJISl MPEICTABIICHUS CYIIECTBEHHBIX
CBA3€H M OTHOIICHUW B H3Y4YaE€MbIX OHOJIOTMYECKHX OOBEKTaX, a TaKkKe
OPOTUBOPEUYHUI pPa3HOTO pPOJa, BBIIBICHHBIX B PA3NUYHBIX HH()OPMAILIMOHHBIX
VUCTOYHHKAX;



pa3pabaTbIBaTh IJIaH PELIEHUsS TPOOIEMBI C YUYETOM aHAIM3a UMEIOIINXCS
MaTepHaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B AESTEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3Y/IbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUM 1€ATEIbHOCTH;

KOOPJMHUPOBATH U BBIIIOIHATH PA0OTY B YCIOBUSX PEAJTbHOT0, BUPTYAIBHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJEHCTBHUS;

pPa3BUBATh KPEATUBHOE MBILUICHHUE [TPU PELIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIIEI0BATEIbCKHE IeCTBHUS:

BJIa/IETh HABBIKAMH YUEOHO-HCCIEA0BATEIBCKON 1 TPOSKTHOM JAESITENbHOCTH,
HaBbIKAMHU  paspelleHuss MpodsieM, CIOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METO/IOB PEILIEHUS NPAKTUUECKUX 3ajad, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

WCIIOJIb30BaTh PpAa3JIMYHbIE BHJBI JEATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 MHTEpPIpeTaly, NPeoOpa3oBaHUIO W MPUMEHEHUIO B Y4YEOHBIX
CUTyalUsX, B TOM YHCJIE IPU CO3/IaHUU YYEOHBIX U COLIMATIbHBIX MPOEKTOB;

(opMuUpOBaTh HAyYHBIH TUI MBILUICHUS, BIa/IeTh HAYYHOU TEPMHUHOJIOTHEMH,
KJIFOUEBBIMHU ITOHATUSAMHU U METOAAMM;

CTaBUTh U (QOpMYyJIHpPOBaTH COOCTBEHHbIE 3aJaud B 00Opa30BaTEIbHOMN
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBIISITh [IPUYMHHO-CJICJCTBEHHBIE CBA3M W aKTyaJW3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ pEIICHUs, HAaXOAUTh apIryMEHTHI JIJIS I0Ka3aTeIbCTBA CBOUX
YTBEPKJICHU, 3a/1aBaTh IAPAMETPBI U KPUTEPUU PELICHUS;

AHAJIM3UPOBAaTh IOJYYEHHBIE B XOJAE PpCELICHHA 3a0a4d  PE3yJIbTaThl,
KPUTUYECKHA OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHUTyallUsIM, OLIEHUBAaThb MPUOOPETEHHBIN OIBIT;

OCYUIECTBJIATH LIeJICHANIPABICHHBIA MOUCK NIEPEHOCA CPEJCTB U CIIOCOO0B
JeNCTBUS B TPO(PECCHOHATIBHYIO CPENY;

YMETb NIEPEHOCUTH 3HAHUS B [TO3HABATENIbHYIO U MIPAKTUYECKYIO0 00J1acTH
KU3HEIEATEeIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00JIaCTEN;

BBIJIBUTaTh HOBBIE WJIEU, MpEjiaraTb OPUrMHAIbHBIE TOJXO0JbI U PEIICHHUS,
CTaBUTbH MPOOJIEMBI U 3a]1a4H, JOITYCKAIOLIUE AIbTEPHATUBHBIE PEIICHUS.

3) pa6ora ¢ uHpopMaIueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(pOpMaLUu (TEKCTE y4eOHOTo
nocoOusi, HAy4YHO-TIONMYJISIPHOM JIUTEepaType, OHOJOTHYECKUX CIOBapsix U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax HaHHBIX, B MHTepHeTe), aHalIM3upOBaTh
UHGOPMALIMIO PA3IUYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTUUECKU OLIEHUBAThH
€€ JI0OCTOBEPHOCTh U HEIPOTUBOPEYHBOCTb;



(bopMyIMpOBaTh 3aMpPOCHl U MPUMEHATH PA3TUYHBIE METOJbI MPU TOUCKE U
otOope Omosornueckor MHGOPMAIH, HEOOXOAMMOM ISl BBITTOTHEHUS YICOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HCIOIB30BaHUS HHPOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTHI, COBEPIICHCTBOBAThH KYJIbTYPY aKTHBHOTO HCIIOIB30BAHUS PA3TUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMPATh  ONTUMANIbHYIO  (opMy  MpeACTaBICHUS
ounosiornyeckor nHGopManuu (cXxembl, TpapuKu, TuarpaMMbl, TaOJIUIIbI, PUCYHKU U
Apyroe);

WCIIONIb30BaTh HAy4YHBIM S3bIK B KadecTBE CpeAcTBa Mmpu paboTe cC
Ouonornueckoi wuH(pOpManMen: TPUMEHATb XUMHYECKUE, (u3uueckue u
MaTeMaTUYeCKUe 3HAKU M CHUMBOJIBI, (HOpMYJIbl, aO0peBUATYpy, HOMEHKIATYpY,
UCIOJIBb30BaTh U MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJIQJICTh ~ HABBIKAMHM  pACMO3HABAaHUS W 3alIUTHl  MH(POpPMAIUH,
MH(OPMAIMOHHOW O€3011aCHOCTH JIMYHOCTH.

OBjajieHue YHUBEPCATbHBIMA KOMMYHUKATUBHBIMY 1€ICTBUSIMU:

1) oO1IeHue:

OCYIIECTBJISITh KOMMYHHUKAIIMHN BO BCEX cpepax *KU3HH, aKTUBHO Y4aCTBOBATH
B JIMAJIOTE WU JTUCKYCCHM IO CYILIECTBY 00CYyXIaeMoil TeMbl (YMEHUE 3aaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCUTEIHHO BBIMOJHEHUS MpejiaraeMoi
3aJ]a4M, YYUTHIBATh WHTEPECHl W COTJIACOBAHHOCTH MO3UIMI IPYIMX YYaCTHHKOB
JManora Wi JUCKyCCHUH);

pacrno3HaBaTh HeBepOalbHbIE CPEACTBA OOIICHUS, I[OHUMAaTh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTYyaIluH,
YMETh CMSITYaTh KOH(DIUKTHI U BECTH TIEPETOBOPHI;

BIIQ/IETh PA3IUYHBIMU CIOCOOAMH OOIICHHUS W B3aWMOJCWUCTBUSA, MMOHUMAThH
HAMEPEHUs JAPYTUX JIO/ICH, MPOSIBISITh YBAXKUTEIFHOE OTHOIICHNE K COOECETHUKY
U B KOPPEKTHOU (popme GopMyIpOoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHUSI C HCIOJIb30BaHHEM
S3BIKOBBIX CPEJICTB.

2) COBMeCTHAasI 1eSITeJIbHOCTh:

MOHMMATh W HCIOJB30BATh MPEUMYIIECTBA KOMAaHIHOW W MHIWBUIYaTbHOU
paboThI IPH pellieHUH OUOJIOTHYECKOU MPoOJIeMbl, 000CHOBBIBATH HEOOXOMMOCTD
PUMEHEHHS TPYMIOBLIX ()OPM B3aUMOACHCTBHS MIPH PEIICHUH YIeOHOM 3a/1a4H;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX ACHCTBUH € Y4YETOM OOLIUX
WHTEPECOB U BOZMOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,

MpUHUMATh ITIEIM  COBMECTHOM  JICATENIbHOCTH, OPTaHU30BBIBaTH W
KOOPJAMHHUPOBATH JCUCTBUA MO €€ NJOCTHXKEHHIO: COCTABJIATH IUJIaH JCHUCTBUH,



pacnpenensaTh poiau ¢ Y4ETOM MHEHUH y4aCTHUKOB, OOCYKIaTh PE3yJbTaThl
COBMECTHOM padOThI;

OLIEHMBATh KAYE€CTBO CBOETO BKJIA/1a U KAX/10I0 Y4aCTHUKA KOMaH bl B OOIIMIA
pe3yJIbTaT 10 pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/yiaraTtb HOBBIE IIPOEKTHI, OLICHUBATh HJEU C TMO3WLHAM HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILLIECTBJISITh TO3UTHUBHOE CTPATETUYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsiX, IPOSBISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHULIUATUBHBIM.

OBiaieHue YHHBEPCAJIbHBIMU PEryJsITUBHBIMH J1eHCTBUSIMU:

1) camoopranu3zanus:

UCIOJb30BaTh OHMOJIOTMYECKUE 3HAHUS JUIsl BBIABICHUS NpPoOJIEeM U HX
pEILICHUs B )KU3HEHHBIX U YU€OHBIX CUTYalUsX;

BBIOMPATh HA OCHOBE OMOJOTMYECKHUX 3HAHUM 1IEJIEBbIE M CMBICIOBbBIE
YCTAaHOBKH B CBOMX JICUCTBHUSX U IMOCTYNKAaxX MO OTHOLICHUIO K UBOU MPUPO/IE,
CBOEMY 37I0pPOBBIO U 3710POBbI0 OKPYKAIOIHUX;

CaMOCTOATENIBHO OCYILECTBIISATh ITO3HABATENIBHYIO JEATEIbHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOMN
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

CaMOCTOSTENIbHO COCTABJIATH IUIaH PELICHUS TPOOIEMBI C Y4ETOM UMEIOIIUXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUTECHUIA;

JIaBaTh OLICHKY HOBBIM CUTYalLlUsM;

paciipsaTh paMKU y4eOHOTro IpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieN1aTh OCO3HAHHBIN BBIOOP, apTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32
pelieHue;

OLICHHBATh NPUOOPETEHHBIH OIBIT;

CHocoOCTBOBAaTh (POPMUPOBAHUIO U TMPOSIBICHUIO IIMPOKOW HJpyIULIUN B
pa3HbIX 00JIACTAX 3HAHMM, IOCTOSIHHO TMOBBINIATH CBOW O0Opa30BaTENbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHTyalUsIM, BHOCHUTb KOPPEKTHBBI B JE€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJIQZIETh  HABBIKAMHU  [IO3HABATEIbHOW  pEeQEKCMHM  KaK  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HMX PE3YJIbTATOB MU
OCHOBaHUI, UCMHOJIb30BaTh MPUEMBI peIEKCUU JUIs OLIEHKH CHUTyalluu, BbIOOpa
BEPHOIO PEILICHHS;

YMETh OIIEHUBATh PUCKH W CBOEBPEMEHHO MNPUHUMATh PEIICHHUS IO MX
CHIKEHHIO;

OpUHUMATh MOTHBBI W apryMEHThl JIpYyTUX TMpPU aHaJu3e pPe3yJbTaToB
NEATEIbHOCTH;



3) npuHATHE CeOsl U IPYTUX:
OPUHUMATh ce0sl, MIOHUMAasi CBOU HEOCTATKU U JJOCTOMHCTBA;
OPUHUMATh MOTHBBI W apryMEHThl JPYIMX IIpH aHaJIW3€ pe3yJIbTaTOB
NEATEIbHOCTH;
MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OLINOKY;
pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € O3ULUU IPYTOT0O YEJIOBEKa.
IHNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaThl OCBOEHHUS COJAECpKaHUs Yy4eOHOro mpeameTa
«buonorusiy Ha yriyOJEHHOM YpPOBHE OpPHEHTHPOBAaHbI Ha oOecleyeHue
npoduibHoro  oOydeHuss  oOywaromuxcsi  Ouonoruu. OHM  BKJIIOYAIOT:
cneruuyecKkue s OMOJIOTHHN HAayJHbIE 3HAHMS, YMEHHS U CIIOCOOBI ICUCTBUH 11O
OCBOCHUIO, UHTEPIPETALMU U NPeoOpa30BaAHUIO 3HAHUN, BUJIBI JACSATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUM U UX NMPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHbIX JKU3HEHHBIX CUTyalusx. lIpenMeTHble pe3yibTaThl MPEICTABICHBI IO
rojiaM U3y4eHHusl.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHoro mnpeamera «buonorus» B 10
Kjlacce TOMKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHMM O MECT€ U POJIM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHHH E€CTECTBEHHO-HAYYHON KapTHUHBI MUpPa, B
MO3HAHWM  3aKOHOB  MPUPOJBI W  PEHICHUH MOpo0JeM  palMOHAIBHOTO
MPUPOJIOTIOIB30BaHUS, O BKJIAJE POCCUHUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Omooruu;

BJIQJICHUE CHUCTEMOM  OWMOJOTMYECKUX 3HAHHWM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIONINE OWOJIOTHYECKUE TEPMUHBI M TOHATUS (KHU3Hb, KIIETKA,
OpraHu3M, MeTa0oJM3M, TOMEOCTa3, CaMOpPEryJslus, CaMOBOCIPOU3BEICHHUE,
HACJIEJICTBEHHOCTh, M3MEHUYHMBOCTh, POCT M Pa3BUTHE), OHMOJOTHYECKUE TEOPUU
(xnetounas teopust T. llIBanna, M. [llneiinena, P. BupxoBa, XxpoMOcOMHasi T€OpHs
HacienctBeHHoctu T. Moprana), yuenuss (H. WM. BaBwioBa — o 1eHTpax
MHOT000pa3usi ¥ MPOUCXOXKIEHUS KYJIbTYPHBIX PACTEHHUM ), 3aKOHBI (€IUHO00pa3Hs
MOTOMKOB TIE€PBOT0 TMOKOJICHUS, PACIICIUICHUS], YUCTOTHl TaMET, HE3aBUCHUMOIO
HacienoBanuss ['. MeHnaens, TOMOJIOTMYECKHX pPSJAOB B HACIEICTBEHHOU
u3meHunBoctu H. 1. BaBuioBa), mpuHIKIIBI (KOMIUIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJAaMH HAYYHOI'O IO3HAHMS, HCIOJIb3yEMbIX B
OMOJIOTMYECKUX HCCIEIOBAHUSIX JKMBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHe,
HaOJII0/ICHNE, DKCIIEPUMEHT);

YMEHUE BBIICIISITh CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIE
OaxTepwuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTAHOB U CHCTEM
OpraHOB PACTEHMM, )KMBOTHBIX, YEJIOBEKA, MIPOIIECCOB KU3HEACATEIbHOCTH,



MPOTEKAIOUUX B OpraHM3Max pPaCTEHUM, )KUBOTHBIX M UEJIOBEKa, OMOJIOTUYECKUX
IpOIECCOB: OOMeHa BelecTB (MeTadoIn3M), IPEeBpALCHHUs] SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTpPO(HOr0 TUMOB MHUTAHUA, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, Mei03a, raMeToreHe3a, ’MOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHA,
Pa3MHOXKEHHUS,  WHIUMBUIYAIbHOTO  pa3BUTUSL  oOpraHu3Mma  (OHTOTEHE3a),
B3aMMOJICUCTBHS T€HOB, T€TEPO3MCa, ICKYCCTBEHHOI'O 0TOODA;

YMEHHUE YCTaHABIMBATH B3aUMOCBSA3M MEXK]Yy OPraHoOMIaMu KIETKH M HUX
GyHKUUSIMH, CTPOCHHEM KIETOK pa3HbIX TKaHEH W UX (QYHKUUSIMH, MEXIY
OpraHaMd W CHCTE€MaMH OpPraHOB Y pAaCTEHUH, >KUBOTHBIX M YEJIOBEKa M HX
GYHKIUSIMH, MEXIYy CHCTEeMaMH OPTaHOB W WX (PYHKIUSAMH, MEXKAY dTaramu
oOMeHa BENIECTB, dTallaMy KJIETOYHOTO IUKJIA U KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
TanaMu 3MOPUOHAIBHOTO Pa3BUTHUSA, TE€HOTUIIOM U (EHOTUIOM, (PEHOTUIIOM U
dbakTopamu cpeibl OOUTaHUS;

YMEHHUE BBISBIISATH OTIUYUTEIIBHBIC TIPU3HAKHA KUBBIX CHCTEM, B TOM YHCIIC
pacTeHUM, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIUKY JUISI TOKA3aTelIbCTBa POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT,

YMEHHE peliaTh OMOJOTHYECKHE 3a]]a9, BBISIBISITH IPUUNHHO-CIICCTBCHHBIE
CBSI3M MEXKIY MCCIIETyeMbIMUA OMOJOTUIECKIUMH MPOIIECCAMU U SIBIICHUSIMHU, J€TaTh
BBIBOJIbI ¥ IPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YJIbTATOB,;

YMEHHUE BBIMOJIHATH JIA0OpATOpPHBbIE U MPAKTHYECKUE PabOThI, COOMIOIATh
npaBuia npu padboTe ¢ yueOHbIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh TUIOTE3bl, TMPOBEPSATh MX IKCIEPUMEHTAIHLHBIMU
cpenctBamMu, GOpMyIUpys Ielb HCCIEAOBaHUS, aHAIM3UPOBATH IOJYYCHHBIC
pe3ynbTaThl U IeNaTh BEIBOJIBI;

YMEHHE Yy4acTBOBATh B Y4YEOHO-HCCIEAOBATEIBCKOM paboTe 1Mo OHOJIOTHH,
HKOJIOTUU W MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOINECTB, U
nyOJIMYHO  TPENCTaBIsATH  MOJIyYeHHBIE  Pe3yabTaThl HAa  YYEHHUYECKHX
KOH(epeHUusX;

YMEHHE OILICHUBATh ATHUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEIOBAHUN B
00J1acTH OMOJIOTUH U MEIULIUHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OTLIOIOTBOPEHUE,
HaIpaBIEHHOE N3MEHEHNE TeHOMA U CO3/IaHNEe TPAHCTEHHBIX OPTraHU3MOB);

YMEHHUE OCYIIECTBJISATH OCO3HAHHBIM BBIOOp Oyaymied mpodeccunoHaIbHON
JESITEIbHOCTH B 00JIacTU OMOJIOTHH, MEIUIUHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CENIbCKOTO XO3SICTBA, MHUINEBON MPOMBIIUICHHOCTH, YIIIYOJIsATh MO3HABATEIIbHBIN
WHTEpEC, HAIPaBJIECHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH MPOQPECCUU U
OpOAODKEHHE OMOJIOrMYecKoro oOpa3oBaHMs B OpraHM3alUsIX CpPeIHEro
po(eCCHOHATIEHOTO U BHICIIETO 00pa30BaHUA.



[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHoro mnpeamera «buonorus» B 11
KJlacce TOJKHBI OTPAXKATh:

c(hOPMHUPOBAHHOCTh 3HAHMK O MeCTe W poOJM OHOJIOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOH €CTEeCTBEHHO-HAyUYHON
KapTUHBI MHpaA, B TO3HAHUU 3aKOHOB TPHUPOABI M PEIICHUH 3KOJOTHYSCKHUX
mpoOjeM dYeloBeYecTBa, a TakKe B PEIICHHH BOIPOCOB PAIMOHAIBLHOTO
MIPUPOOTIOIH30BaHUS, ¥ B (JOPMUPOBAHUHU IIEHHOCTHOTO OTHOIIEHUS K MPHUPO/IE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJI€ POCCUHUCKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHUE BJIAJACTh CHUCTEMOW OWOJOTWYECKUX 3HAHUM, KOTOpas BKIIIOYACT
OTpEJICICHUs] W TIOHMMaHWE CYITHOCTH OCHOBOIOJIATAIONMINX OMOJOTHYECKUX
TEPMUHOB U TIOHATUM (BUI, dKOcHUcTema, Ouocdepa), OHMOJOTHYECKHE TEOPUU
(aBomronionHas teopus Y. JlapBuHa, CHHTETHYECKasi TEOPUS DBOJIOIMH), YUCHHUS
(A. H. CesepiioBa — 0 myTsiX ¥ HampaBlieHUsx 3Bororuu, B.1. BepHaackoro — o
ounocdepe), 3akoHbl (reHermyeckoro pasHoBecus JIx. Xapau u B. BaiinOepra,
3apoabimieBoro cxoactsa K. M. bospa), mpaBuna (munumyma HO. JIubOuxa,
HKOJIOTHYECKON MHUpaMHIbl JHEPruu), rumotes3bl (rumore3a «mupa PHK» V.
['un6epra);

YyMEHHE  BIAJeTh  OCHOBHBIMH  METOJAAMH  HAyYHOTO  ITO3HAHUA,
WCITOJIb3yEMBIMH B OMOJIOTHYECKHUX UCCIEAOBAHUIX JKUBBIX 0OBEKTOB M DKOCUCTEM
(onucaHue, W3MEpEeHHe, HaOIIOJEHUE, DKCIEPUMEHT), CIOCOOaMH BBISIBICHUS U
OIICHKH aHTPOIIOTEHHBIX U3MEHEHUHN B IPUPOJIC;

YMEHUE BBIICIATH CYIIECTBCHHBIC TIPU3HAKHA: BHJIOB, OHWOTCOIICHO30B,
DPKOCUCTEM H Ouocdepsl, CTaOUIUZUPYIOUIETO, MBIKYIIETO M Pa3pbIBAIONIETO
€CTECTBEHHOTO 0TOOpa, AJITONATPUUECKOT0 U CUMITATPUIECKOTO BU000pa30BaHus,
BIUSHUS  JABWKYIIAX  CHJI  DOBOJIONMA  HAa  TeHOGOHH  TOMYJISAIUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUs, YEePEIOBAHUS HaAIPABICHHMA
HBOJIIOIUH, KPYTOBOPOTA BEIIECTB M MOTOKA YIHEPTUU B IKOCUCTEMAX;

YMEHUE YCTaHABIMBATh B3aMMOCBI3U MEXJy IMPOIECCAaMH HIBOJIOIUH,
JIBIDKYIIAMH CHJIAMH aHTPOTIOTE€HE3a, KOMIIOHCHTAMH Pa3JIMYHBIX JKOCHCTEM W
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISBIATH  OTJIWYUTCIBHBIC  TPU3HAKA  JKUBBIX  CHCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K cpele OOUTaHHs, aOMOTHYECKHMX M OHOTHUYCCKHX
KOMITOHEHTOB  DKOCHCTEM, B3aWMOCBS3€H OpPraHM3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHUM B AKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHUE UCIIOJIb30BaTh COOTBETCTBYIOIIIME apTyMEHTHI, OHOJOTHYCCKYIO
TEPMUHOJIOTHIO ¥ CUMBOJIMKY JJISI JIOKA3aTeJIbCTBA POJICTBA OPTaHW3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3U OPTaHU3MOB U CPE/Ibl OOUTAaHMS, €AMHCTBA



YeJIOBEYECKMX pac, HEOOXOIMMOCTH COXpaHEHHs MHOToo0pa3us BHIOB U
HKOCHCTEM KaK YCIIOBHUS COCYIIECTBOBAHUS IPUPOJIbI U YETIOBEUECTBA;

yMEHHUE pemaTb OMOIOTHYECKUE 3a/1a4l, BbISBIATH IPHUYUHHO-CIICCTBEHHBIC
CBSI3U MEX[Y UCCIIEIYEMbIMU OMOJIOTMYECKIMHU MTPOIIECCAMU U SIBICHUSMHU, JIEIaTh
BBIBOIbI M IPOTHO3BI HA OCHOBAHUH IOJTyYSHHBIX PE3YJIbTATOB;

YMEHHE BBINOJTHATh JA0OpaTOpHbIE W TPAKTHUYECKHUE pPabOThI, COOIIOAAThH
npaBuiia npu padboTe ¢ yueOHbIM U JIa0OpaTOPHBIM 000PYI0OBAHUEM;

YMEHUE BBIIBUTATh THUIOTE3bl, MPOBEPITh HX OKCIHEPUMEHTAIHHBIMU
cpeactBaMu, GOpMYIHpYyS Leidb HCCIEIOBAaHMS, aHAIM3UPOBATH MOIyYCHHBIE
pe3yJIbTaThI U ICTIaTh BBIBOIBI;

YMEHHE y4acTBOBaTh B Y4YEOHO-UCCIIEOBATENHCKON paboTe mo OHoJoruw,
OKOJIOTUM U MEIUIIMHE, MPOBOJMMOI Ha 0a3e IMIKOJbHBIX HAYYHBIX OOIIECTB, H
nyOJIMYHO  TPEACTABISATh  HOJYYCHHbIE  pPe3ylbTaThl HA  yYCHHUYECKHUX
KOH(DepeHIusX;

YMEHUE OIICHUBATh TUIIOTE3bI M TEOPHU O MPOUCXOXKICHUH JKU3HHU, YSIIOBEKa
U YEJIOBEUECKUX pac, O MPUYHHAX, MOCIEACTBUAX M CIOCOOAaX MpPEeIOTBPAIICHUS
r100albHBIX U3MEHEHUN B Onocdepe;

YMEHHE OCYILIECTBIATh OCO3HAHHBIM BbIOOp Oyaymieil mnpodeccuoHambHOU
NEeSITETBHOCTH B 00JIACTH OMOJIOTUH, YKOJIOTHH, TPUPOIOTIONIE30BAHMS, METUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPHHAPUHU, CEIBCKOTO XO3AWCTBA, MHIIEBOM
NPOMBINIUICHHOCTH, YTIyOJIATh IMO3HABATEeNLHBIA HMHTEPEC, HANpPAaBICHHBIA Ha
OCO3HaHHBIM  BBIOOp  COOTBETCTBYIOLIEH  mpodeccun U NPOAOIKEHUE
OMOJIOrMYECKOro 00pa30BaHUs B OpPraHU3alUsAX CPEIHEro MPOoPEeCcCHOHATIBHOIO U
BBICIIIETO0 00Opa3OBaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosaunyecTBO 4acos DJIeKTPOHHbIE
Ne i/nt HaunmeHnoBaHMe pa3/ie/ioB U TeM Konrpossupie | Tpaxruseckire (uudpossbie)
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI pecypenI
1 Bbuonorus kak Hayka
2 JKuBble cucTeMbl U UX U3y4YeHUE
3 buosnorust kieTku 0.5
4 XuMHUYecKasi OpraHu3anus KICTKH 10
5 Ctpoenue 1 QyHKIIUU KIETKH 8
6 OOMeH BelleCcTB U peBpallleHue S3HEPTUU B 9 1
KJIETKE
7 HacneHCTBeH}fas{ uH(popManus u 9 05
peanu3anus e€ B KJIeTKe
8 JKU3HEeHHEBIN [TUKII KIIETKU 6 1
9 Crpoenue 1 (yHKIIUN OPraHU3MOB 17 1.5
10 Pa3mHoOXkeHue 1 pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTHKa — HayKa O HacJIEJCTBEHHOCTH U 5 05
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTU 10
13 3aKOHOMEPHOCTH U3MEHYMBOCTHU 6
14 I'eneruka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 BuotexHonorus u cuHTETHYECKask OMOJIOTUS 4
17 PesepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 0 13




11 KIIACC

KosaunyecTBO 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne n/m Kontpoabnbie | IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcbl
1 3aposkIeHUE U PA3BUTHE SBOIIOIIMOHHBIX 4
MPEJICTABICHUIA B OMOJIOTHH
2 Mukpo3BOIIOLHS U €€ PE3YNbTAThI 14 2
3 MakpoaBosronus u e€ pe3yabTaThl 6
[IpoucxoxaeHne u pa3BUTHE KU3HA HA
4 P 8 P 15 15
3emuie
5 [TporcxoxaeHNE YeIOBEKa — aHTPOIIOTCHE3 10 1
DKOJIOTHS — HayKa O B3aMMOOTHOIIEHHUSIX
6 OpPraHU3MOB U HaJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollen cpenou
7 Opranusmsl U cpesia OOUTaHUS 1.5
8 DKoJ0Tus BUAOB U MOMYJISAUI 0.5
DKoJorusi cood1ecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 Buocdepa — rmobanpHas skocucTemMa
11 UYenoBek U OKpyxarolas cpeaa
12 PesepBHoe Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 7.5




YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

* buonorwus, 10 xnacc/ [laceunnk B.B., Kamencknit A.A., Pyomnos A.M. u apyrue;
nox penakiueit [laceunuka B.B., AkiinonepHoe o0mectBo «M3aaTeabcTBo
«IIpocBereHue»

* buonorus, 11 xnacc/ Ilaceunuk B.B., Kamenckuit A.A., PyouioB A.M. u
npyrue; noja penaxiueit [laceunuka B.B., AkiinonepHoe o011ecTBo
«3marensctBO «IIpocBemenue»

1. http://old.fipi.ru/ (denepanbHbIiH HHCTUTYT MEAArOTHYECKUX U3MEPEHUIN
(OUIIN))

2. http://www.fcior.edu.ru/ (denepanbHbIii eHTP HHGHOPMAITMOHHO-
oOpazoBarenbHbIX pecypcoB, OIIOP)

3. http://school-collection.edu.ru/ (Eaunas xostekius uppoBbIX

oOpazoBatensHbIX pecypcoB, EK ITOP)

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. baryeB A.C., I'ynenkoBa M.A., EneneBckuit A.I'. buonorus. bonbioi
CIIPABOYHUK JIJIs IIKOJILHUKOB U TTOCTYTAIOIMIKX B BY3bl. - M.: [Ipoda, 2009;
2. bornanosa T.JI., CononoBa E.A. buonorus. CnpaBo4HUK 7151
CTapIIIEKJIACCHUKOB U TIOCTymnarmux B By3bl. — M.: ACT-nipecc, 2006.

3. bonrosa U.B. CoopHuK 337124 110 00I1Ie¥ OMOIOTHH /17151 TOCTYAOIINX B


http://old.fipi.ru/
http://www.fcior.edu.ru/
http://school-collection.edu.ru/

BY3Hl. - M.: «Onukc 21 Bex» «Mup u odpazoBanuey, 2005;

4. bounapyk M.M., Kossumuna H.B. buonorus. JlonoaHUTENbHbIE MATEPHAIIBI K
ypOKaM U BHEKJIACCHBIM MEPOIPUATHAM 0 OMosioruu u 3xoioruu. 10-11 kiaccst.
Bousrorpaza: Yuurens, 2007.

5. buonorusa. CoopHuk 3amanuii ais moarorosku k ['MA. Jlepuep .U,
Kupunnenko A.A, Konecaukos C.U, 2012-2015.

6. I'pun H., Ctayt VY., Teitnop J. buonorus B 3 Tomax. M.:, «Mup», 1996.

7. 'onuapoB O.B. I'enernka. 3agaun. — Caparos: Jlumei, 2005.

8. Mukapes C.JI. 'enetuxa: COopuuk 3amad. — M.: U3n-Bo «IlepBoe ceHTAOpsI»,
2002.

9. Epsirun B.H. buonorus i BeITyCKHUKOB U noctynatomux B BY3s1. YM.:
KnoPyc, 2014.

10. MBanosa T. B. COopHUK 3agaHMii 110 OOITIEH OMOIOTHH: TIOCOOHE IS
yuaiuxcs odmeobpasosar. yupexaenuit/J.B. Usanona, I'C. Kanunosa,
A.H.Msrkoga. - M.: IIpocBemenue, 2008- 2013 (ITpoBepb cBou 3HaHUSA);

11. Koznora TA., Kyumenko B.C. buosnorus B Tabnunax 6-11 kmaccsl.
CnpaBounoe nocobue. - M.: JIpoda, 2009;

12. Kupunenko A.A. buonorus. COopHUK 3a/1a4 10 reHeTHkKe. ba3oBblii 1
noBbIlieHHbIN ypoBHU EI'D. PoctoB-Ha-Jlony:Jlernon, 2009.

13. JIepuep I'.1. O6mias 6uosiorus. [loypounsie TecTsl 1 3a1anus. - M.: ®UIIN,
2008-2014,

14. ITumenoB A.B., [lumenoBa N.H. buonorus. Jlugakrudeckue MaTepuaibl K



pazneny «O0mmas ouonorusi». - M.: «MzmarensctBo HIIOHACy, 2009;

15. Tlumenon W.H. Jleknuu no ob6meit 6uonoruu. — Caparos: Jlumeit, 2003.
16. Pe6posa JI.B., [Ipoxoposa E.B. AxtuBHbIE POpPMBI U METOIBI OOyUCHUS
ounonorun.- M.: IIpocsemenue, 1997;

17. ®pocun B., CuBornazos B. W. 'oToBUMCS K €ITUHOMY FOCYJapCTBEHHOMY

sk3aMeny. O6mmas 6uonorus. - M.: lipoda, 2004. - 216c;

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

1. http://old.fipi.ru/ (denepanbHbIi HHCTUTYT MEAArOTHYECKUX U3MEPEHUIN
(DUILTI))

2. http://www.fcior.edu.ru/ (denepanbHbIii IeHTP HHHOPMAITMOHHO-
oOpa3zoBarenbHbIX pecypcoB, OLOP)

3. http://school-collection.edu.ru/ (Eaunas xoyutekus muppoBbIX
oOpazoBatenbHbIX pecypcoB, EK [IOP)

4. http://festival.1september.ru/ (dectuBanp neparornueckux uaeid «OTKPBITHINA
YPOK»)

5. http://www.chemistry48.ru (JIn4unbIii caiiT)

6. http://www.uroki.net/docxim.htm (J{yst yauTens Xumuu 1 OHOJIOTHN)
7. http://lwww.krugosvet.ru/taxonomy/term/46 (Sumuknoneaus Kpyrocser)
8. http://interneturok.ru/ru/school/biology/10-klass (Buneoypoxu. buosorus 10

KJT)


http://old.fipi.ru/
http://www.fcior.edu.ru/
http://school-collection.edu.ru/
http://festival.1september.ru/
http://www.chemistry48.ru/
http://www.uroki.net/docxim.htm
http://www.krugosvet.ru/taxonomy/term/46
http://interneturok.ru/ru/school/biology/10-klass

9. http://interneturok.ru/ru/school/biology/11-klass (Buneoypoxu. buonorus 11
KJI)

10. http://biology-online.ru/ (CoBpemenHbIe ypoku Onojioruu. buosnorus
OHJIAIH)

11. http://luts.ucoz.ru/load/27-1-0-109 (3anumaTenbHast OMOIOTH)

12. http://multiring.ru/course/biology/content/index.html#.VDoJ3FfgX5Q
(OTkpbITast 6MOIOTHSA)

13. http://onlinetestpad.com/ru-ru/Category/Biology-8class-99/Default.aspx
(TecTs! oHmnaiin)

14. http://85.142.162.119/0s11/xmodules/gprint/afrms.php?proj= (OtkpbITHIH
Oank 3aganuit EI'D)

15. http://ege.yandex.ru/ (EI'D u T'A Ha SIuaekce)

16. http://bio.reshuege.ru/ (Perry EI'D mo 6uonoruu. TeMaTHYeCKHe TECTHI)

17. http://bio-fag.ru/map3.html (Tectsl, 3amaun MO OHOIOTHH)


http://interneturok.ru/ru/school/biology/11-klass
http://biology-online.ru/
http://luts.ucoz.ru/load/27-1-0-109
http://multiring.ru/course/biology/content/index.html#.VDoJ3FfgX5Q
http://onlinetestpad.com/ru-ru/Category/Biology-8class-99/Default.aspx
http://85.142.162.119/os11/xmodules/qprint/afrms.php?proj
http://ege.yandex.ru/
http://bio.reshuege.ru/
http://bio-faq.ru/map3.html
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