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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ydeOHomy mpenmery "buonorus" (mamee - Ouosorusi) Ha
YpOBHE cpenHero oodiero obpa3zoBaHus pa3paboraHa Ha ocHoBe dDeaeparabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccutickoit denepanumny,
dI'OC COO, Konmenuuu mpenojaBaHus ydeOHOro mpeamera «buosorus» wu
OCHOBHBIX MOJIOKEHUN (penepanbHoi paboueit mporpaMmbl BOCIIUTAHUS.

Yuebnbiii npeamer «buomnorusy yrayon€éHHoro ypoBHs u3ydenwms (10-11
KJIACCHI) SIBIISIETCSI OJHUM M3 KOMIIOHEHTOB IpeaAMeTHON oOnactu «EcTecTBeHHO-
Hay4HbIe peamMeThy. CormacHo nonoxerusm @PI'OC COO npodunbHbie yaeOHbIE
OpeiIMEeThl, H3ydyaeMble Ha yriayOJE€HHOM ypOBHE, SBISIOTCS  CIIOCOOOM
muddepenian  oOydeHHUsT Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUs U
MpU3BaHBl O0ECIEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM, CPEIHUM
o01muM, cpeHUM MPodeCCHOHAIBHBIM U BBICIIUM 00pa3zoBaHueM. B To e BpeMms
KOXIbI M3 OTUX YUYEOHBIX TMPEAMETOB JOJDKEH ObITh OpPUEHTHPOBAH Ha
IPUOPUTETHOE pelieHue 00pa30BaTEIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIONIUX
3a/lay, CBA3aHHBIX C MNpOoGOpUEHTANMEH OOyYaIIIMXCd W CTHUMYJIUPOBAHUEM
HMHTEpeca K KOHKPETHOM O00JIaCTU HAy4YHOTO 3HAHMS, CBSI3aHHOTO C OHMOJIOTHEH,
MEAUILUHON, SKOJIOTHEN, TICUXOJIOTUEN, CIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma o yue6HOMY nipeaMety "buosorus" 1aét npejacraBieHue o Heln
U 3aj7la4ax M3ydeHus ydeOHoro npenmera «buonorus» Ha yriyOnéHHOM ypOBHE,
ompenensieT oO0si3aTenbHOe (MHBapUAHTHOE) MPEAMETHOE COACpP)KAHHUE, €ro
CTPYKTYpUPOBAaHHME IO pasfenamM U TemaM, pacopelesieHue M0 Kiaccam,
PEKOMEHYET TMOCIEeA0BaTEILHOCT, M3Yy4YCHUSI Y4yeOHOTro MmaTepuaiga ¢ Y4yeToM
MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBSI3€H, JIOTMKHM y4eOHOTO IMpoiiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yuaromuxcs. B mporpamme mo 6uosnorunpeann3oBaH
MPUHLINI MPEEMCTBEHHOCTH C U3yUYEHUEM OMOJIOTHU HA YPOBHE OCHOBHOTO OOIIET0
oOpa3zoBaHus, Onarogaps YeMy MpPOCMAaTPUBAETCS  HAIMpPaBICHHOCTh  Ha
MOCIIEYIOIee  pa3BUTHE OMOJIOTMYECKUX 3HAHWUM, OPUEHTUPOBAHHBIX HA
dbopMHpOBaHWE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  IKOJOTUYECKOTO
MBIIIJICHUS, IPEJCTABICHUN O 3JJ0POBOM 00pase KU3HU, Ha BOCITUTAHUE OepPEKHOTO
OTHOIIICHUS K OKpY>Karolle mpupoiHol cpene. B mporpamMme 1o OMOI0TUM TakXe
MOKa3aHbl BO3MOHOCTH y4€OHOTr0 TIpeMeTa
«buonorusiy B peammzaruu  TpeboBanuit DPI'OC COO k mnIAHUPYEMBIM
JUYHOCTHBIM, METANpEAMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOyYeHHUsS U B
GbopMUPOBAaHMU OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEJIbHOU  JESATEIbHOCTH
00yJaromMXxcsi MO0 OCBOCHHUIO COJIEp)KaHUSI OMOJIOTMYECKOTOo OoOpa3oBaHUs Ha
YPOBHE CpPEAHEro 00IIero 00pa3oBaHuUs.

VYuebnsiii mpeamer «buonorus» Ha ypoBHE cpeaHero o01mero oopa3oBaHMs
3aBepiiaeT OMoJIOrHYecKkoe oOpa3oBaHME B IIKOJE W OPUCHTUPOBAH HA



paciidpeHre u yriyOJjeHue 3HaHHM OOydYaromuxcs O JKMBOM MPUPOJE, OCHOBAX
MOJIEKYJISIPHOM M KJIE€TOYHOW OWOJIOrMH, SMOPHUONOTMM M OHOJOTMM pPa3BUTHS,
TEHETUKH, CEIEKIIUHN, OMOTEXHOJIOI MU, FBOJIIOLIMOHHOTO YYEHHUS U YKOJIOTUH.

Nzydyenne yueOHoro mnpeamera «buonorus» Ha yriayOJeHHOM ypOBHE
OPUEHTHPOBAHO HAa MOATOTOBKY OOYYAIOMIMXCSA K TMOCIEIYIOMIEMY IOIYYSHHIO
Ouonoruueckoro  oOpa3oBaHMsi B  By3aX UM OpraHU3alUAX  CPEIHETO
npogeccuoHanbHOro 00pa3zoBaHusi. OCHOBY €ro COAEpaHHUs COCTABIIET CUCTEMA
OMOJOrMYECKUX  3HaHWM, MOJIYYEHHBIX MpPU U3YYEHHUU  OO0YyYarOUIMMUCS
COOTBETCTBYIOIIMUX CHCTEMATHUYECKUX pa3JeioB OMOJIOTMH Ha YPOBHE OCHOBHOTO
obmero oOpazoBanusi, B 10—11 kimaccax 3TM 3HaHUS MOJIy4alOT pa3BUTHE. Tak,
paciiipeHsl U YIJIyOJieHbl OMOJIOTMUECKHWE 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpPraHu3Me 4YeJIOBEKa, OOLIMX 3aKOHOMEPHOCTSIX MKU3HHU,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKIE CBEICHHUS TPUKIATHOTO U MIOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJIb30BaTh KaK OPHUEHTUPHI IS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3MoxkHa Takke WHTErpanus OMOJOTMYECKHX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSMH, MOJIYYCHHBIMU OOYyYarOIIMMHUCA TPU HU3YUYECHHUH
(U3MKH, XUMHUH, Teorpa@uu U MaTEMaTHKH.

CtpykTypa mnporpammbl 1o yudeOHOMY mpeameTy "buonorus" orpaxaer
CHUCTEMHO-YPOBHEBBI W JBOJIOLMOHHBIA TOIXOAbl K HM3YyYEHUIO OHOJIOTHH.
CornacHO UM, U3y4alOTCsl CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC JIJIST dKUBBIX
CUCTEM Pa3HOI'0 YPOBHSI OpraHU3alliy, HBOJIIOLNUN OPraHUYECKOro MHpa Ha 3emie,
COXpaHEHHUs1 OMOJIOrMYECKOro pazHooOpa3us miaHeTsl. Tak, B 10 kinacce uzydarorcs
OCHOBBI MOJICKYJSIPHOM M KJICTOYHOM OWOJIOTHM, SMOPHOJIOTHH WU OHUOJOTHH
pa3BUTHSA, TEHETUKH U CEJIEKIUH, OMOTEXHOJOTUM W CHHTETUYECKOU OMOJIOTHH,
aKTyaJIM3UPYIOTCSl 3HaHHUS OOydYarommxcs 1o OOTaHWKE, 300JI0TUH, AHATOMUH,
¢usnonorun yenoseka. B 11 kiacce m3ydaroTcs SBOJTIONMOHHOE YUEHUE, OCHOBBI
9KOJIOTHH M YUYeHHE 0 Ouocdepe.

VYyeOnbii npeamer  «buonorus» npu3zBaH  00€CNEUUTh  OCBOEHHUE
o0ydJarmuMucsi OMOJIOTUYECKUX TEOPUN M 3aKOHOB, MACH, IPUHIIUIIOB U TIPABHII,
JIeXKaIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUH O
CTPOCHHHM, MHOT0OOpa3suu M OCOOEHHOCTAX KJIETKH, OpPTraHu3Ma, MOIYJISIHH,
OMOIIEHO03a, YKOCUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JOCTHUKEHMSIX, COBPEMEHHBIX
MCCIICJIOBAaHUSIX B OMOJIOTHH, IPUKIIATHBIX aCMIEKTaX OMOJOTHYECKHUX 3HaHWM. J{7s
pa3BUTHS W TOMAJCPKAHUS HMHTEpeca OOydJaloImUXCs K OHOJOTHH Hapsay Cco
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOTO MaTepuaa B COJACPKAaHUHU MPOTPaMMbI
o OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEHM CTAHOBJIEHHS M Pa3BUTHUS
TOM WJIK MHOM 00J1aCTH OMOJIOTHH, BKJIAJ0M OTE€UECTBEHHBIX U 3apYOEIKHBIX YUEHBIX
B pellIeHNE BAXKHEUIIINX OMOIOTHYECKUX B SKOJIOTHYECKUX MPOOIIeM.



Lens uzydenus yyebHnoro npeamera «buonorus» Ha yrinyOoi€HHOM ypOBHE —
OBJIaJIcHHME  OOYyYarolUMUCS  3HAHMAMH O  CTPYKTYPHO-()YHKIMOHAJIBHOU
OpraHM3allMM JKUBBIX CHCTEM pA3HOr0 paHra U MNpUOOPETEHHE YMEHHI
UCIOJIb30BaTh 3TH 3HaHUS B (POPMUPOBAHMU MHTEpECA K OMPENCIEHHON olnacTu
npodecCHOHANBbHON JEATENIbHOCTH, CBS3aHHOM ¢ OWOJNOTHeH, WIh K BBIOOpY
y4eOHOTO0 3aBeJIeHUS JIJIsl IPOAOJIKEHUSI OMOJIOTUYECKOTO 00pa30BaHMUs.

JlocTmkeHne 1enu Uu3ydeHus yueOHoro mnpenmera «buosorus» Ha
yriay0aEHHOM ypOBHE 00€CTIEYUBACTCS PEUICHUEM CIEAYIONIUX 3a1a4:

OCBOCHHE OOYYaIONUMUCS CUCTEMBI OMOJIOTMYECKUX 3HAHWA: 00 OCHOBHBIX
OMOJOTHYECKUX TEOPHUSX, KOHIICTIHUAX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBujIax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPA; O
CTPOEHUHM, MHOTOOOpa3sUM M OCOOEHHOCTSAX OMOJIOTMYECKHUX CHUCTEM (KJIEeTKa,
OpraHu3M, MOMyJIsALus, BUJ, ONOT€OIeH03, Onocdepa); O BHLAAIOIINUXCS OTKPBITHIIX
¥ COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

O3HAaKOMJIEHUE OOyYaroIIMXcs C METOAaMHU TMO3HAHUS >KUBOM MPUPOJIBI:
HCCJIEI0OBATEIbCKUMU  METOJIaMH  OMOJIOTMUECKMX HayK (MOJIEKYJSIDHOM H
KJIETOYHOU OMOJIOTHH, SMOPUOJIOTUU U OMOJIOTMH Pa3BUTHS, TEHETUKH U CEIEKIUH,
OMOTEXHOJIOTMM M CHUHTETHUYECKOM OHOJIOTHUH, MaJEOHTOJIOTUH, SKOJIOTHH);
METOJaMH CaMOCTOSITEJIbHOTO TIPOBEIECHUS OWOJOTMYECKUX HMCCIEOBAaHUN B
naboparopud U B TOpupoje (HaOMOJIEHUE, U3MEPEHHE, JKCICPUMEHT,
MOJIETUPOBAHUE);

OBJIaJIcHHME OOYYaIOIMMUCA YMEHHUSMHU: CaMOCTOSITEIbBHO  HaxOJUTh,
aHAJIM3UPOBATh U MCHOJIb30BaTh OMOJOTMYECKYI0 HH(OPMAINIO; IMOJIB30BATHCS
OMOJIOTUYECKOM TEPMHUHOJIOTUENH M CHMBOJMKOW; YCTAHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM U  COIMAIBHO-DKOHOMHYECKHMH M JKOJIOTUYECKUMHU
npobjieMaMy YeJIOBEYECTBA; OLEHUBATH IOCJIEJICTBUS CBOEHU MAESITENBHOCTU IIO
OTHOIIECHHIO K OKpY’XKalouleil NpUpOJHON cpelie, COOCTBEHHOMY 3J0POBBIO U
3MI0POBBIO  OKpYKAIOIUX  JIOJICM; OOOCHOBBIBAaTH M COOJIIOAATh  MEphI
MpOPUIAKTUKA MH(DEKIMOHHBIX 3a00JIEBaHMIA, TIpaBUia MOBEAEHUS B NPUPOAE U
oOecrieueHus 6€30MaCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsiX MPUPOJHOTO M TEXHOTEHHOIO  XapakTepa; XapaKTepH30BaTh
COBPEMEHHBIE HAayUHbI€ OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y 00yYaIOUUXCsl MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEMN
B TIPOIECCE 3HAKOMCTBA C BBIJAIONUMUCS OTKPHITUAMH W COBPEMEHHBIMH
UCCJICIOBAaHUSIMH B OMOJIOTHH, pELIaeMbIMU €10 MpoOJeMaMH, METOAOJIOTHEH
OMOJIOrMYECKOr0 UCCIIeI0BaHus, TPOBEACHUS SKCIIEPUMEHTANIbHBIX UCCIIeI0BaHUM,
perieHus: OMOJIOTHYECKUX 3a/iad, MOJEIMPOBAHUS OHOJOTUYECKUX OOBEKTOB U
POLIECCOB;



BOCITUTAHNE y 00YYAIOMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOJC B
LEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
Ir€HETUYECKOM IpaMOTHOCTH, OOLIEH KYJIbTYphI MOBEJICHUS B MIPUPOJIC; UHTETpALlUU
€CTECTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHue  OOy4aloUIMMHCS ~ KOMIIETEHTHOCTH B PallMOHAIBEHOM
MIPUPOIOTIONIB30BaHUH (COOIIOACHNE TPABUII IOBEICHUS B IPUPO/IE, OXPaHbI BUJIOB,
sKocucTeM, Ouocdepbl), COXpaHEHHUHU COOCTBEHHOTO 3J0POBbS M 3J0pPOBbSA
OKpyXXarolmux Jojaer  (cobmoaeHus wmep NpoduIakKTHKU — 3a00JIEBaHMM,
oOecrnieueHre OE30MAaCHOCTH KU3HEACSATENFHOCTH B YPE3BBIYAMHBIX CHUTYAIHIX
OPUPOJHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIIOJIb30BAHUS
OMOJIOTHYECKUX 3HAHUI U YMEHHUI B TOBCEAHEBHON KHU3HU;

CO3JaHUE€  YCIOBUHA Ui  OCO3HAaHHOIO  BbIOOpa  OOy4YarOIIMMHCS
VHJIUBUY AIbHOMN oOpa3oBaTeNbHON TPAEKTOPHH, CIIOCOOCTBYIOIIIEH
nocleAyomeMy TpodecCHOHATbHOMY CaMOOIIPENICTICHUIO, B COOTBETCTBHU C
UHIVBUy AIbHBIMU UHTEPECAaMH U MOTPEOHOCTIMU PETHOHA.

OO61iee yncIo 4acoB, OTBEACHHBIX HA M3yYEHUE OMOJOTUU Ha yTIIyOJIEHHOM
YpOBHE cpeaHero oobriero oopa3zoBanus, coctaBmsieT 204 vaca: B 10 kmacce — 102
yaca (3 uaca B Hezeno), B 11 kimacce — 102 gaca (3 yaca B HEACIIO).

OT60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOydYEHUS OMOJIOTHH
OCYIIECTBIISIETCSL ¢ YYETOM CHenu@UKU ero COJEp)KaHHs U HalpaBIEHHOCTH Ha
OpOAODKEHHE OHOJIOTMUECKOTO 00pa3oBaHUs B OpraHu3alUsiX CPEJAHETro
po¢heCCUOHAIBHOTO U BBICIIET0 00pa30BaHMUs.

O0s13aTeNbHBIM yCIIOBUEM MPU 00yUYEHUU OMOJIOTUM HA YTITyOJIEHHOM YPOBHE
SBJISIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdYecKux padbor. Takke ydactue
00ydJaromuxcsi B BBITIOJHEHUHN MPOCKTHBIX U y4eOHO-HUCCIENOBATENIbCKUX PadoT,
TEMaTHKa KOTOPBIX OMPEACIISETCS YIUTEIEM Ha OCHOBE HMEIOIINXCSI MaTepHAIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX TPUPOIHBIX YCITOBUH.



COILEPKAHUE OBYYEHUA
10 KJTACC

ConepxaHue TporpaMMbl, BBIJICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyJiapcTBeHHoi utoroou arrecraruu (I'MA).

Tema 1. buoJiorusi kKak Hayka

CoBpeMeHHas OnosIorusi — KOMIUIEKCHas Hayka. Kpatkas uctopus pa3BUTHS
Owonornu.  buonormdyeckne HayKd M HW3yYaeMble UMH  TIPOOJIEMBI.
OyHAaMEHTANIbHbIC, NPUKIAIHBIE W TOHCKOBBICE HAy4YHbIE HCCIECIOBAHUS B
OMOJIOTHUHU.

3HaueHne OWoJoruu B (POPMUPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuHbel Mupa. IIpodeccuu, cBsizanHbie ¢ Ouosiorueil. 3HaueHWe OMOJIOTHMU B
MPAaKTUYECKOM JCSATEILHOCTH YEJIOBEKa: MEIUIIMHE, CEJIIbCKOM XO3SHCTBE,
MPOMBIILJIEHHOCTH, OXPAHE TPUPOIBI.

JleMoHCTpauumn

[Toptpetsi: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, V.
l'apgeit, I'. Mengens, B. . Bepnanckuii, U. I1. I[1aBnos, . 1. Meunukos, H..
Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupl 1 cxembl: «CBsI3b OMOJIOTMHM C APYrMMHU Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. JKuBble cuCTEMBI U UX U3yYeHUE

XKuBble cucTeMbl Kak mpeaMer uszydeHusi Ouosnoruu. CBONCTBA KUBBIX
CUCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTb M IE€JIOCTHOCTb,
CIOKHOCTh W YIHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHH3allus,
CaMOBOCIIPOU3BEJECHUE, PA3IPAXKUMOCTh, K3MEHUUBOCTh, POCT U Pa3BUTHE.

YpoBHM oOpraHu3aldd KUBBIX CUCTEM: MOJICKYJISPHBINA, KJIETOYHBIN,
TKaHEBBIM, OpraHU3MEHHBIN, MOMYJISILIMOHHO-BUIOBOM, AKOCUCTEMHBIN
(6buoreorneHoTnueckuit), OmochepHbiii. Ilporecchl, MPOUCXONAAIINE B KHUBBIX
cuctemMax. OCHOBHbIE TpPHU3HAKH >KUBOTO. JKHU3HB Kak ¢opma CyIIECTBOBAHUSA
Marepun. Hayku, nzydaroiine >KuBble CUCTEMbI Ha Pa3HBIX YPOBHSIX OpraHU3AIINH.

N3yuenue xuBbIX cucreM. Metonpl Ouonornueckoil Hayku. HaOmronenue,
M3MEpEeHne, SKCIEPUMEHT, CUCTeMaTu3alus, MeTaananus. [loHsTue o 3aBuCUMON U
HE3aBUCUMOW IiepeMeHHOU. IlnaHupoBanme oskcnepumenta. [loctaHoBka u
mpoBepka rumnote3. Hynesas rumoresa. [lonsitue BHIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonormueckux maHHbIX. OIeHKa JOCTOBEPHOCTH TOJTYUYEHHBIX
pe3ysbratoB. [IpuunHBI UCKaKEHUsS pe3yJbTaToB dKcnepuMeHTta. [loHsTue
CTaTUCTUYECKOTO TECTa.

JleMmoHcTpanuu



Tabmuupl u cxembl: «OCHOBHBIE MpPU3HAKK KU3HW», «buonornueckue
cucrteMe», «CBOHCTBa KUBOM MaTepuw», «YPOBHU OpraHU3ALMM KUBOU
npupoas», «CTpoeHHE KUBOTHOM KIETKM», «TKaHM JKHUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEUECKOTO opraHuszMay, «buoreouenos», «buochepa», «MeTtoas
W3YUYEHUS KUBOU IPUPOIBD».

O6opynoBanme:  jmaboparopHoe  o0OpymoBaHWE IS MIPOBEICHUS
HaOII0ACHUI, U3MEPEHUH, IKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcnonb3oBaHUE pa3IMYHBIX METOJOB MpHU
M3YYEHUU )KUBBIX CUCTEM.

Tema 3. buoJiorusi KieTKu

Knetka — cTpykTypHO-QYHKIMOHANbHAs €IWHUIA KUBOro. KMcropus
OTKpbITUSA KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ineiinen, P. BupxoB). OCHOBHbBIE TMOJIO)KEHUSI COBPEMEHHOM KJIETOYHOU
TEOPHUHU.

MeTtoapl  MOJIEKYJSIPHOM M KJIETOYHOW  OMOJOTMH:  MHMKPOCKOIIMS,
xpoMarorpadusi, 31eKTpodope3, MEeTo MEYEHBIX aTOMOB, AU(depeHInaIbHOe
LHEHTpU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢huxcuposanmvix
K1emox. DIEKTpOHHAss MUKpockonus. Koughoxanvnasa mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyuerue Kiemox.

JleMoHCTpauumn

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

Tabmuubl U cxembl: «CBETOBOM MUKPOCKOI», «IEKTPOHHBIA MHUKPOCKOI,
«HMcTopust pa3BUTHS METOAOB MUKPOCKOIIUM.

O6opynoBaHue: CBETOBOM MHMKPOCKON, MHKpPOIpEnapaTbl PacTUTENbHbIX,
’KUBOTHBIX U OaKTepUAIbHBIX KJIETOK.

IIpakTnueckass padora «/3yueHue METONOB KJIETOUYHOM OMOJIOTUU
(xpomatorpadusi, snekrpodopes, auddepeHnnanbHOe HEHTPUDYTHPOBAHUE,
ITLIP)».

Tema 4. XuMudeckasi OpraHu3anusi KJIeTKH

XUMHAYECKUM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Boga n e€ posib Kak pacTBOPUTEIS, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOPETYJIALMU. MUHepallbHbIe BelllecTBa KIJIETKH, UX OHooruueckas poiib. Posb
KaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKH. buomornueckue mnojauMepsl. benkwu.
AMUHOKHUCIOTHBIN cocTaB 0enkoB. CTpyKTypbl O6enkoBoil MojeKynbl. [lepBuuHas
CTpyKTypa Oejka, MenTHAHas CBsA3b. BTOopuyHas, TpeTW4Has, 4YeTBEpTHYHAs
cTpyktyphl. Jlenarypamus. CpoiictBa OenkoB. Kiaccudukanuss  Oenkos.
buonornueckue QpyHkuu 6enkoB. /lpuonul.



VYrieBoabl. MoHOCaxapupl, UcCaxapyibl, OJIUTOCaXapHIbl U MOJIUCAXAPHIBIL.
O6mmit 1aH cTpoeHMss W (U3UKO-XMMUYECKHE CBOMCTBAa  YTJIEBOJIOB.
buonoruueckue QyHKIIUU yTIeBOAOB.

Jlumunet. T'uapodunsHo-TUuapOdoOHBIE cBOMicTBa. Kinaccudukarus aumumos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, cTepounabl. buosnormdeckue GyHKIANA
munuaoB. OO1Me CBONCTBA OMOJIOTMYECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, MTOJIYTIPOHULIAEMOCTb.

Hyxneunnoseie kucnorsl. JJHK um PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneotunpl. [lpuanun xommuiemenTapaoctu. [IpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas crimpans. Mectonaxoxaenue u ononorndeckue ¢yuakmmn JJHK.
Buael PHK. ®ynkuuun PHK B knetke.

Ctpoenue Monekyibl AT®. Makposprudyeckue cBsizu B MolJiekyine ATO.
buonornueckue pynkuun AT®. BoccraHoBIEHHBIE TEPEHOCUMKH, UX (QYHKLIUU B
Kietke. /Jlpyeue Hyxneosuompugpocpamour (HT®@). CexenupoBanue JHK.
Memoowr cenomuxu, mpaHCKpunmoMuKy, NPOMeoMUKU.

CtpykTypHast OuoJIOTHs: OMOXUMHUYECKHE U OMO(PHU3NYECKUE UCCIICIOBAHUS
cocTaBa U TNPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoliekyi. Modenuposanue
CMpPYKmMypsl U QYHKYUti OUOMONEKY U ux Komniekcos. Komnviomephwiti ousaun u
OpeanuyecKull Cunmes OUOMONEKYI U UX HENPUPOOHBIX AHATI0208.

JleMoHCTpauumn

[Toptpersr: JI. ITomunr, dx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiuH,
@. Canrep, C. IIpy3unep.

Huarpammer.  «PacnpeneneHne XHMUYECKHMX JJIEMEHTOB B HEXHUBOU
npupoze», «PacrpeneneHre XUMUYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIE».

Tabmuubl u cxemsl: «llepuognyeckas TabiauIa XMMHYECKUX 3JIEMEHTOBY,
«CTtpoeHue MoJekyisl BOJbl», «BemecTtBa B coctaBe opraHuzmoB», «CTpoeHHe
MOJIEKYJIbl Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYJb», «CTpOe€HHuE MOJEKYI
yriieBooB», «CTpoeHne MoOJeKya JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBDY,
«Ctpoenune Monekybsl ATDy.

O6opynoBaHue: XuMUYecKas ocyia 1 000py10BaHuUE.

JlaGopaTopHas padora «OOHapykeHHE OCJIKOB C MOMOIIBI0 KAYECTBEHHBIX
peaKLuiny.

JlabopaTropnass  padora  «lMcciegoBaHWe — HYKJIECUHOBBIX  KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. CrpoeHue n pyHKIMH KICTKHU

Tumel KJIETOK: JdyKapuoTHuYecKas W mpokapuoTuyeckas. CTpyKTypHO-
byHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CtpoeHne mpoKapuoTHIECKOM KIeTKU. KiieTouHast cTeHKa OakTepuii u apxei.
Oco0eHHOCTH CTPOEHUSI TeTepOTPOPHONM U aBTOTPO(HON MNPOKAPUOTHYECKHUX
KJIETOK. MecTo U poJib MPOKapHoT B OMOIIEHO3aX.

Ctpoenue u (pyHKITMOHHMPOBAHUE SYKAPUOTHIECKOW KieTkH. [[masmaTudeckas
MeMOpaHa (turazmanemma). CTpykTypa Iia3MaTudeckod mMemOpaHbl. TpancmopT
BEILIECTB Uepe3 MIa3MaTUIECKy0 MeMOpaHy: naccuBHbIN (Audy3us, odneryéHnas
muddy3us), akTUBHBIM (MEPBUYHBIA M BTOPUYHBIA aKTHUBHBIM TPAHCIOPT).
[Tonynponuiiaemocth MeMOpanbl. PaboTa HaTpuii- KanueBOro Hacoca. JHOIMUTO3:
MAHOIUTO3, (aronutos3. Dk301uTo3. Knertounas crenka. CtpykTypa u (QyHKIUH
KJIETOYHOW CTEHKU pacTEeHUM, rpruOoB.

Hurorumasma. [urozons. Lutockener. [IBuxkenue nurorniazMbel. Opranoubl
kieTku. OgHoMeMOpaHHbIe OPraHOUAbI KIETKHU: dHoIIa3MaTtuyeckast ceth (JI1C),
anmapar [ompIKW, NH30COMBI, WX CTpoeHHE U (GyHKOHH. B3anMocBs3b
OJTHOMEMOpPaHHBIX OPTaHOWIOB KIETKH. CTpoeHHEe TPaHyJISIPHOTO PETHUKYJTyMa.
Mexanusm nanpasnenusi 6eakos ¢ IIIC. Cunte3 pactBopuMbIX OenkoB. CHHTE3
KJIETOUYHBIX MeMOpaH. [ maakuii (arpanysipHbIii) 9HI0TUIA3MATUHIECKUNA PETUKYITY M.
CexperopHast ¢pynkius annapata ['onbmku. Moouguxkayus benxoe 6 annapame
Tonvoorcu. Copmuposrka 6enxoe 6 annapame IonvOxcu. TpaHCTIOPT BEIIECTB B
KJeTke. Bakyonu pacturenbHbIX KieTok. Kierounsliii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOWJBI  KJIETKH:  MHUTOXOHJIPHUHU,  IUIACTHUJIBI.
Ipoucxoacoenue mumoxonopuii u niacmuo. Cumouocenes (K.C. Mepeosckosckuti,
JI. Mapeynuc). Ctpoenue u GyHKUIUM MUTOXOHApUN W TwiacTuia. llepBuunble,
BTOPHUYHBIC U CJIOKHBIE IJIACTUABI POTOCHHTEIUPYIONTUX IyKAPHOT. XIJIOPOILIACTHI,
XPOMOIIIACTHI, TEUKOIJIACTHI BBICIIUX PACTEHUI.

HememOpanubie opranouzsl kietku CtpoeHue U GyHKIUA HEMEeMOpaHHBIX
OpraHOMJIOB KJICTKHU. PuGocomsr. IIpomesicymounvie Qunramenmul.
MukpodunamMeHnTsl. Axkmunogvle Mukpoguiamermyl. MBbIllIEUHbIE  KIETKH.
Axmunosvie KOMNOHEHMbl HeMbluleyHblX Kiemok. Mukpotpy6ouku. Kierounbii
neHtp. CTpoeHWME W JBWKCHHE JKTYTHKOB W pPECHHUYEK. MUKpPOTpYyOOUKH
nuToriasmel. LleHtpuons. benku, accoyuuposanmvie ¢ MuxpoguiameHmamu u
Mukpompyboukamu. Momophwie 6enxu.

SAnpo. O6onouka sipa, XPOMATHH, KapUOILIa3Ma, SIPHIINIKU, UX CTPOSHUE U
bynkuuu. SnepHpiii 0enkoBbIH MaTpukc. [IpocTpaHCTBEHHOE PAaCIONIOKEHNE
XpoMocoM B uHTepha3sHOM sape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTUHA — TUCTOHBI. /{uHamuka s0epHou 000104KU 6 Mumo3se. HoepHviil
MPAHcnopm.

Krnerounsle BrmtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK DYKapHOT
(pacTUTenbHOM, )KUBOTHOM, TPUOHOM).

JdeMmoHcTpanuu



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

Tabmuupl u cxemsl: «CTpO€HHE 3YKapHOTHYECKON KieTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIEeTKW», «CTpoeHue
MUTOXOHAPUN», «Anpo», « CTpoeHHE NPOKAPUOTHIECKON KIIETKI.

OO0opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpEnapaTbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOTMpENnapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTopHass padora «lM3ydyeHue CTPOCHHS KIETOK Pa3JIMYHBIX
OpraHUu3MOB.

IIpakTuyeckas padora «/3ydyeHne CBONCTB KIIETOYHONH MEMOPAHBD.

JlaGopaTtopnasi padora «MccrnenoBaHue IUIa3MOIM3a U JEIJIA3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IpakTnyeckas padora «/3yueHue N1BHKEHN MUTOIUIA3Mbl B PACTUTEIIBHBIX
KJIETKax».

Tema 6. O0MeH BellleCTB U NpeBpallleHUe YHEPTUH B KJIETKe

AccuMunALMs U TUCCUMIIALINS — IBE€ CTOPOHBI MeTabonu3ma. Turbel oOmeHa
BEIIIECTB: aBTOTPO(HBIN M TeTepoTpOodHBIA. YdacTHE KHUCIOpOoJa B OOMEHHBIX
mpoleccax. OJHepreTudyeckoe oOecrieueHue Kietku: npespamenue AT B
oOMeHHBIX Tmporeccax. {DepMeHTATUBHBIM XapakTep peakiuil KJIETOYHOTO
meTtabonu3ma. DEpMEHTHI, UX CTPOEHHE, CBOICTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otianuns (GepMEHTOB OT HEOPraHMYECKUX KaTaJln3aTopoB. benku-
AKTUBATOPhl U OEJIKU-MHTHOUTOPBL. 3aBHCHUMOCTb CKOPOCTH (PepPMEHTATUBHBIX
peaklmii OT pa3IMYHbIX (PAKTOPOB.

IlepBuuHBI CHHTE3 OPraHUYECKHX BEIIECTB B KieTke. {DOTOCHHTES.
AHoxcueennvlll U oxcueennvili pomocunmes y oaxkmeputi. Ceemocobupaiowjue
nuSMeHmvl U NUSMEeHMbl PeakyuoHHo2o yeumpa. Poap X10pomiacToB B MpoLecce
¢dorocunTeza. CetoBas u TeMHOBas (ha3pl. Pomoovixanue, Cs., Cs. u CAM-munoi
gomocunmesa. llpogykTuBHOCTh (poTOCHHTE3a. BinsHue pa3nndHbXx (aKTOPOB HA
CKOpOCTh (hoTocHHTEe3a. 3HaUeHUE (POTOCHHTE3A.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUGULKpPYIOIINE OaKTepuu, >Kelie300aKTepur, CepoO0aKTepuu, BOJOPOJHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHble opranu3Mbl. Buasl Oposkenus. [IpomykTbl OpokeHHS M HX
WCIIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYIUTETN OO0JIC3HEH.

AspoOHbIE OpraHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
[ToaroroBuTenbHBIN ATaIl. [ THKOIM3 — OECKUCIOPOTHOE PACIICTICHHE TITIOKO3HI.

buonornyeckoe OKUCIIeHHE, WIH KJIETOYHOE JbIxaHue. Poiab MUTOXOHIpHil B
nporeccax ouonoruueckoro okucienus. Lluknnueckue peakiuu. OKUCIUTENBHOE
dochopunupoBanue. Iuepeus memobpanno2o epaouenma npomonos. Cunmes



ATD: paboma npomonnoii ATD-cunmaszwi. [lpenmymiecTBa a3poOHOTO MyTH
oOMeHa BelecTB nepes aHadpoOHbIM. D (PEKTUBHOCTH IHEPTETUUECKOTO OOMEHa.

JleMoHCTpauA

[Toptpetsr: Jdx. IIpuctin, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuupl u cxembl: «DoTocuHTE3)», «IHEPreTUUEecKuil 0OMen», «bruocuHTes
oenkay, «CtpoeHue pepMeHTa», « XEeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOW MUKPOCKOII, 000PY10BaHUE JJIsl IPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTropnass  pabGora «l3ydyeHuWe  KaTaJIUTUUYECKOW  AKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpe aMuiIa3bl WA KaTajlas3bl).

Jlaboparopnasi pa6ora «/3ydyeHne (HEpMEHTATUBHOTO PACHICTUICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

Jlaboparopnass paGora «CpaBHeHue mpoueccoB (¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalus U peajin3anus eé B KIeTKe

Peakunn mMatpuyHoro cuHtesa. [I[pUHIMO KOMIIJIEMEHTAPHOCTU B PEaKIUAX
MaTpUYHOTO CHHTE3a. Peanuzanus HacieacTBeHHOM nHpopmaimu. ['eneTnyeckuii

KOJ, €ero cBoucTBa. TpaHckpunuus — marpuunbeii cuHTe3 PHK. [IpuHnmmns:

TPAHCKPUIMIUU: KOMIJIEMEHTaAPHOCTh, aHTUIIAPAIIJIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuactue TpancnoptHeix PHK B OuocunTese 6enka.
VYcnous OuocunTe3a Oenka. KomupoBanwe amuHOKHCIOT. Ponb pubocom B
OnocuHTe3e OelKa.

Cogpemennvie npeocmasieHus o cmpoenuu 2enog. OpraHusaius TeHOMa y
MPOKAPUOT U DYKApUOT. Perymsinus akTMBHOCTH T€HOB y MpokapuoT. ['mmoresa
onepona (d. XKako0, XK. Mano). Mozrexynaprvie mexanuszmvl IKCHpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomoel 2enog. Perynsanus 0OMEHHBIX
IPOLIECCOB B KJeTKe. KileTouHbIl roMeocTas.

Bupycsl — HekeTouHble (HOPMBI JKU3HU U OOJUraTHele napa3utbl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. KuzHeHHbll YUKl
JHK-cooeporcawux eupycos, PHK-cooepaxcawux eupycos, baxmepuogpazcos.
Obpamuas mpanckpunyus, peeepmasa, unmezpasa.

BupycHbie 3a0oseBaHusi yenoBeka, *kuBoTHbIX, pactenuid. CIIN/, COVID-
19, counanbHbIe U MEAUITUHCKUE TTPOOIEMBI.

buoungopmamuxa: unmeepayus u ananuz ooavuiux maccusos («bigdatay)
CMPYKMypHuIX Ouoio2udeckux 0anusix. Hanomexnonoeuu 6 ouono2uu u meouyuHe.
lIpoepammupyemvie pynxyuu 6eakos. Cnocodvt 0ocmasKu 1eKkapcms.



JleMoHCcCTpaMuA

[Toptpetsr: H. K. Konbios, 1. 1. IBaHOBCKHIA.

Tabnuiel u cxeMbl: «buocunTes 6enka», «I'eHeTHYecKui Ko», «Bupych»,
«baktepuodarmy.

IIpakTnueckas padora «Co3qaHue MOJIEIN BUPYCay.

Tema 8. JKn3HeHHBIIT HUKJ KJIETKH

Knerounsnii 1muki, ero mepuoabl u peryisinus. HMutepdaza u MuUTO3.
OcoOeHHocTH TMpolieccoB, IpoTekarommx B uHTepdasze. IloaroroBka KiIeTKH K
nenenuto.  Ilpecuntetmdyecknii  (MOCTMUTOTHUYECKUN),  CHUHTETUYECKUH U
MOCTCUHTETHYECKUH (MPEMUTOTUUECKUI) TIEPUOIbI UHTEP(DA3BI.

Matpuunsiii cunte3 JHK — perukanms. [Ipunnuner permmkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CUHTE3, AHTUIIAPAILICIBHOCTD.
Mexannsm permukanuu JIHK. Xpomocomsl. Ctpoenne xpomocom. Temomepsl u

TeaoMepaza. XPOMOCOMHBIM HAOOp KJIETKM — KapuoTHIl. JIUIJIOWIHBIA W
ramion el Habopel XpoMocoM. ['oMosornuynesle xpomocombl. [lonoBbie
XPOMOCOMBI.

Jlenenue kneTku — MuTo3. CTaauu MUTO3a U IPOUCXOSIINE B HUX MPOLIECCHI.
Tumer MuTo3a. Kaprnoknues u nuToknHe3. bruosornueckoe 3Ha4eHUE MUTO3A.

Perynsuus MUTOTHYECKOTO IMKIA KJIETKH. [IporpamMmmupyemasi KieTouHas
ru0esb — anomnro3.

Krnerounoe s1po, XpoMOCOMBI, (QYHKIIMOHAJIbHAS TEHOMHKA. MexaHuzmol
npoaugepayuu, ouggepenyuposku, cmapenus u eubenu kKiemok. «ljugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYuoHUpOBaHUs: Kiemxu.

JlemoHcTpanuu

Tabmuier 1 cxeMbl: «KU3HEHHBIM UK KIETKW», «MuTo3y», «CtpoeHue
xpoMocomy, «Permukamusa JJTHK.

OO6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOTIpenapaThl: « MUTO3 B KIIETKax
KOpEIIKa JIyKay.

JlabopaTtopnass  padora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIPENapaTaxy.

JlabopaTropnasi padora «HabmoneHre MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOTIPEIapaTax ).

Tema 9. Ctpoenne u pyHKIIUM OPraHU3MOB

buonorudeckoe paznoodpaszue opraHu3mMoB. OTHOKJIETOUHBIE,KOJIOHUATILHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOCHUS Y )KU3HEICATEIIbHOCTH OHOKJIETOYHBIX OPraHU3MOB.
bakrepun, apxeu, OIHOKIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, APYTHE
npoTUcThl. KoJIOHHAIbHBIE OPraHU3MBI.



B3anmocBsA3p 4acTel MHOIOKJIETOYHOIO OpraHus3ma. TKaHW, Oprasel H
cucteMbl opranoB. Opranusm Kak eauHoe nenoe. ['omeocras.

Txanu pacrenuit. Tumbl pacTUTENbHBIX TKaHEW: 0Opa3oBaTeNbHAs,
MOKPOBHAs, MPOBOJIAIIAS, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTpOECHUS,
(GyHKUUN U pacoNIOKEHUs TKAaHEH B OpraHax pacTeHUN.

TkaHW KUBOTHBIX M Ye€JOBEKAa. THIBI )KUBOTHBIX TKAHEH: 3MUTEIUATIbHASA,
COCIMHUTENbHASA, MbllIeyHasi, HepBHas. OcoOeHHOCTU CTpoeHUs, (GYHKUUA U
pPAacnoJIOKEHUSI TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TE€HEpAaTHBHBIE OpraHbl pacTeHuil. OpraHbl u
CHUCTEMBI OPTraHOB KUBOTHBIX U 4eJIOBeKa. DYHKIIMM OPraHOB U CUCTEM OPIraHOB.

Onopa Tena opranu3moB. Kapkac pactenuili. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX >KMBOTHBIX. Hapy>XHbII 1 BHyTpeHHUI ckeyeT. CTpOEHUE U TUITBI
COCIMHEHUS KOCTEN.

JIBmkeHne  opraHu3MoB.  JIBH)KEHHE  OJHOKJIETOYHBIX  OpPraHU3MOB:
aMEOOMIHOE, JKTYTHKOBOE, PECHUYHOE. JIBM)KEHHME MHOTOKJIETOYHBIX PACTECHUM:
TPONU3MBl M HACTUU. JIBM)KEHHWE MHOTOKJIETOYHBIX MHWBOTHBIX W YEJOBEKA:
MblleyHast cucreMa. Peduiekc. CkeneTHbie MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlornomeHue BOIBI, YIJIEKMCIOTO Ta3a W
MHHEPAJIbHBIX BEHIECTB pacTeHusMU. [IuTaHue >XKMBOTHBIX. BHyTpumosiocTtHOE U
BHYTPHUKIIETOYHOE TNuIlleBapeHue. IIurtaHne NO3BOHOYHBIX >KUBOTHBIX. OTHEIbI
MULIEBAPUTEILHOTO TpakTa. [lumesBapurenbHble xeneswl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3mMoB. Jlpixanue pactreHuil. Jlpixanue >xuBOTHBIX. {uddy3us
ra3oB 4€pe3 NOBEPXHOCTh KIETKH. KoxkHOe NibixaHue. [[prxaTenbHas HOBEPXHOCTb.
XKabepnoe u nérouHoe apixanue. J[pIxaHne MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIUOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX TO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHas cucTeMa 4YesioBeka. MeXaHu3M BEHTWISIUUU JETKUX y NOTUI] U
MJIeKonUTaromux. Perynsuus npixanus. [[pixatenbHbie 00BEMBI.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcnopt BeweCTB Yy JKUBOTHBIX. KpOBEHOCHass cucreMa © €€ OpraHsbl.
KpoBeHocHasi cucrema MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE COCyABbl W KpoBb. Kpyru KpoBooOpalieHusi. IBOJIOIUOHHBIC
YCJIO)KHEHUSI CTPOEHHUSI KPOBEHOCHOW CUCTEMBI IMO3BOHOYHBIX >KMBOTHBIX. PaboTta
cepana v e€ peryiasanus.

Brinenenue y oprannsmMos. Beinenenue y pacrenuid. BoijiesieHue y )KuBOTHBIX.
CokpatutenbHble Bakyosind. Oprasnbl BblaesieHHs. PuiabTpanus, CEKpeuus u
oOpaTHOE BcCachlBAaHHWE KaK MEXaHM3Mbl pPaOOTHl OpraHoB BbijeneHUs. CBS3b
IIOJIOCTH T€JIa C KPOBEHOCHOW Y BBIIEIUTEIBHON cUCTEMaMuU. Boiienenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CTpoeHrne M (QyHKIIMOHUPOBAHUE
He(pona. OOpazoBaHrE MOUYHU Y YEJIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OaxkTepuil U IUCTHI MPOCTEHIINX. 3alMTa Y MHOTOKJIETOYHBIX pacTeHuil. Kytukyna.
CpelncrBa nacCUBHOM M XUMUYECKOMW 3alIUThl. DUTOHLIUIBIL.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HMX NPOU3BOIHBIE.
3amura opranusma oT OosesHell. IMmyHHas cuctema 4yenoBeka. KieTouHblili u
TYMOpPaJbHBIA MUMMYHUTET. BpOXIEHHBIH M NPHOOPETEHHBINA CHEU(PUICCKHI
MMMyHUTET. Teopusi KIIOHaNIbHO-ceneKTUBHOr0o mMmyHurtera (I1. Opmux, @. M.
bepuer, C. Tonerapa). BocnanurenabHbie OTBETHl OPraHu3MoB. Posib BpoKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PazgpaxxumocTte W perymsauusa y  OopraHu3moB. Paszmpaxkummocts y
OJHOKJIETOYHBIX OPTaHU3MOB. Takcucel. PazapakxuMocCTh U peryisinus y paCTeHHMN.
PocrtoBble BeniecTsa u UX 3HAYECHUE.

HepBHast cucrema u pedrexropHas peryisuuss y KUBOTHbIX. HepHas
CUCTEMA U €€ OTAEIIbI. DBOJIOLNOHHOE YCI0XHEHUE CTPOCHHSI HEPBHOM CHCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
peduexTopnas ayra. besycinoBHbIe U yCIOBHBIE PE(DIEKCHI.

I'ymopanbHast perynsauus U 3HAOKPUHHAsA CUCTEMA JKUBOTHBIX U YEJIOBEKA.
JKenesbl SHIOKPUHHON CUCTEMBI M UX TOPMOHBI. [{elicTBHE TOPMOHOB. B3auMoCBs3b
HEPBHOM M HJOKPUHHOM cucTeM. [ unoranamo-runodusapHas cucremMa.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos..

Tabmumpsl u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUHbIE
Bojopocnu», «baktepumn», «lIpocteiimme», «Opranbl LIBETKOBBIX PACTEHHI,
«CucreMbl  OpPraHoB TIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pacteHui», «KopHeBble cuctembly, «CTpoeHue ctelmsy,
«CtpoeHue JIMCTOBOM IUIACTUHKW», «TKaHU JKUBOTHBIX», «CKEJET 4YeJIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «Mpl1euHas CHUCTEMAY,
«BbienurenbHas cUCTEMa», «IJHIOKpUHHAs cucteMa», «CTpOEHHE MBIIIIBD,
«AMMyHUTETY, «Ku1iegyHonoyoCTHEIC, «Cxema OUTaHUSA pacTeHui,

«KpoBeHOCHbIE CHUCTEMBbI TO3BOHOYHBIX JKMBOTHBIX», «CTpoe€HHE THUIpPbHI»,
«CTtpoeHue mnaHapun», «BHyTpeHHee cTpoeHHe HOKIeBOro uepss», «HepBHas
cuctemMa poio», «HepBHas cucrema ssrymku», «HepBHas — cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  nrtuny», «HepBHas — cucrtema
MIIeKOTIUTaIUX», «HepBHas cuctema uenoBeka», «Pediekcy.



OOopynoBaHue: CBETOBOW MHKPOCKOI, MUKPONpPENapaTbl OJHOKIETOYHBIX
OpraHu3MOB, MHKpPONpENnaparbl TKaHEW, pPAKOBHHBI MOJUIFOCKOB, KOJUIEKLIUH
HACEKOMBIX, UTJIOKOXKHUX, KUBbIE 3K3EMIUISIPhl KOMHATHBIX pacTeHUi, repOapuu
pacTeHHMil pa3HbIX OTJAEJIOB, BIIAXHBIE IIpenapaTbl JKUBOTHBIX, CKEJIETHI
MTO3BOHOYHBIX, KOJUIEKIMU OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
00opy0BaHuE AJI1 JEMOHCTPALIMH IOYBEHHOTO U BO3YIIHOIO TUTAHUS PACTEHUH,
pacuieruieHus Kpaxmasia U 0eiIKoB Mo AelcTBrueM (epMEeHTOB, 000pyA0BaHUE IJIs
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEIbHBIX IBMXKEHHM, MOJEIH TOJIOBHOIO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHnasi pabora «/3yyeHue TKaHEH pacTCHUI.

JlaGopaTopHasi padora «/3yueHne TKaHEeH )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHue opraHoB IBETKOBOI'O PACTEHHUSD.

Tema 10. PazmHoxeHre U pa3BUTHE OPraHU3MOB

@®opMbl pa3sMHOKEHHUSI OPTaHM3MOB: Oecrnosoe (BKIKOYash BEreTaTUBHOE) U
nojoBoe. Buasl  0ecrnonoro  pasMHOXKEHUS:  IOYKOBAaHUE,  CIIOPYJIALMS,
(parmMeHTanys, KIOHUPOBAHUE.

[TomoBoe pasmuoxkenue. [losmoBeie kieTkH, wiaum rametbl. Meios. Craguu
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccnarosep. buomorndecknii CMbICIT
MeHo3a W IIOJIOBOrO Iporecca. Meilo3 M ero MecTo B >KM3HEHHOM IHUKIIE
OpraHU3MOB.

[Ipen3aponpieBoe pasBurue. ['amerorenes y »uBoTHbIX. [10510BBIE KeEne3bl.
OOpaszoBaHue U pa3BUTHE MOJOBBIX KiIETOK. CriepmaToreHnes u oorene3. CtpoeHue
IOJIOBBIX KJIETOK.

OmnongoTBopeHne W 3IMOpPUOHAIBHOE pa3BUTHE KUBOTHBIX. CrocoOsbl
OILUIOAOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBHyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTHSl — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha u3 enagHvIX NPoodIEM IMOPUOTOCUU.
Konyenyuss mopgocenos u mooenu mopgoeeneza. Craguu >MOpHOTEHE3a
KUBOTHbIX (Ha mpumepe Jjsarymku). Jpobnenwe. Tunbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHupoeannoe Opobnenue. bnacmyna, munovl
onacmyn. OcCoOOEHHOCTH APOOJTEHUS MJIICKOMUTAIOMIMX. 3apOJIbIIIEBbIE JTUCTKU
(ractpyinanus). 3akiagKa OpraHOB U TKaHEW U3 3apObIIIEBbIX JUCTKOB. B3anMHoe
BIMSIHHE 4YacTel pa3BHUBAIOIIETOCs 3apojbliia (3MOpHOHAJIbHAS HMHIYKIHUS).
3aknazka IUIAaHA CTPOEHMS KMBOTHOIO KAk pe3yibTaT HMEepapXUYECKUX
B3aMMOJICUCTBUI TeHOB. BrnusiHue Ha >MOpHUOHAIBHOE pPAa3BUTHE PA3TMYHBIX
(aKTOPOB OKPYKAIOIICH CPe/Ibl.

Poct u pasButue x)uBOTHBIX. [locToMOpumoHaneHbIM Tepuon. [Ipsmoe u
HenpsiMoe pas3BuTHe. PasButne ¢ wmetamopdo3oM |y OECHO3BOHOYHBIX U
MO3BOHOYHBIX >KMBOTHBIX. BHOJOrHYecKoe 3HAYEHUE MPSIMOT0 M HENpsIMOro



Pa3BUTHUSA, UX PACOPOCTPAHEHUE B MPUPOAE. TUIbI pocTa KUBOTHBIX. DAKTOPHI
pEryJsiiuy pocTa >KUBOTHBIX U YesoBeka. CTaauu mocTaMOPHOHAIBHOTO pa3BUTHUS
y ’KMBOTHBIX U 4esioBeKa. [lepnoasl oHToreHesa uenoBeka. CtapeHue U CMepTh Kak
OMOJIOTUYECKHE MPOIIECCHI.

Pasmuoxenune u passutue pacteHuil. [ametodur u cmnopodur. Meiio3 B
KU3HEHHOM ILIMKJIe pacTeHuii. OOpa3oBaHue criop B mpoiiecce meio3a. ['ameTorenes
y pacteHuid. OIUIOAOTBOPEHUE U Pa3BUTUE PACTUTEIbHBIX OPraHW3MOB. J[BOMHOE
OIIOZIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U Pa3BUTHE CEMEHH.

MexaHu3Mbl peryJssluyu OHTOT€HE3a Y PACTCHUN U )KUBOTHBIX.

JleMoHCTpanun

[Toptpetsr: C. I'. Hapammn, X. Hlnemas.

Tabmuipl 1 cxemsl: «BeretatuBHOe pasmMHOXeHUe», «Tumbl Oecrnonaoro
pa3sMHOXEHUD», «Pa3MHOXEHHE XJIAMUIOMOHAIBDY, «Pa3MHOXEHHE 3BIJICHBI»,
«Pa3MHO)eHUEe TUAPBD, «Menosy, «XpoMocoMmbly, «l'amerorenes», «CTpoeHue
SUUEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaauHd OHTOreHe3a», «llpsmoe u
HENpsIMOE pa3BUTHE», «Pa3BUTHE MaNCKOTO XKyka», «Pa3BuTue capaHum»,
«Pa3Butue nATYmKW», «J{BOMHOE OIUIOJIOTBOPEHUE Y IBETKOBBIX PACTCHUI»,
«CtpoeHue ceMsH OJTHOJIOJIBHBIX U JBYIOJIbHBIX PACTCHUN», «KU3HEHHBIN LMK
MOPCKOM KamyCThI», <« KU3HEHHBIN ITUKI MXa», «KU3HEHHBIN IHUKI HATOPOTHUKAY,
«OKW3HEHHBIN UK COCHBDY.

OOopynoBaHue: CBETOBOM MHKPOCKOII, MHKpPOIIpENnapaThl SIMIEKIECTOK U
CIIEpMaTO30UI0B, MOAENb «LIMKII pa3BUTHS JTATYIKW.

JlabopaTopHas padora «/3yueHrne CTpOCHUS MOJOBBIX KJIETOK HA TOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTnueckass padora «BbisiBIEHHE NPHU3HAKOB CXOACTBA 3apoJbllIEH
MO3BOHOYHBIX JKUBOTHBIX .

JlabopaTopnass padora «CTpoeHHE OpPraHOB pPAa3MHOXKEHUS BBICIINX
pacTeHu.

Tema 11. I'eneTuka — Hayka 0 HACJIEACTBEHHOCTH W H3MEHYUBOCTH
OpPraHu3MoOB

Hcropust cTaHOBIIEHUS M pAa3BUTHUS TCHETHKHU Kak Hayku. PaboTsl I'.Mengens,
I'. ne ®puza, T. Moprana. Ponp oTeduecTBEHHBIX YYEHBIX B Pa3BUTHUU T'€HETHKH.
Pa6oter H. K. KonsrioBa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
10. A. ®umunuenko, H. B. Tumodeesa-PecoBckoro.

OCHOBHbBIE TEHETUYECKUE MOHITUS U CUMBOJIbL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUleIbHBIC TEHbI, AJbTCPHATHUBHBIC TPU3HAKH, JOMHUHAHTHBIA M PEUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FT€TePO3UTr0Ta, YUCTasl TUHUS, THOPUIBI, TEHOTHUII, (DEHOTHII.



OCHOBHBIE ~ METOJbl  TE€HETUKH: THOPUIOJOTUYECKHM,  IIUTOJIOTHUECKUMA,
MOJIEKYISIPHO-TEHETUUECKUM.

JleMoHCTpauA

IToprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®unmunuenko, H. B.
Tumodeen-PecoBckuid.

Tabmuibl u cxembl: «MeTo bl TeHETUKIY, «CXEMBI CKPEIITUBAHUS.

JlaGopaTtopnass paGora «/[po3oduia Kak OOBEKT TEHETUUYECKHUX

HUCCIECIOBAHUI.
Tema 12. 3akoHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBeiii 3akoH MenHzaenss — 3aKoH

eAMHO00pa3usl ruOpHUIOB epBOro nokoJieHud. [IpaBmino nomuHupoBanus. Bropoi
3aKOH MeHaend — 3aKOH paclICIUIeHUs NPU3HAKOB. [luTonmorndeckue OCHOBBI
MOHOTHOPUJIHOTO CKpenuBanus. ['unoresa 4ucToOTh raMer.

AHanmsupytomiee ckpemurbanue. [ IpoMeKyTOUHbIN XapaKTep HACIECIOBaHHUS.
Pacmieruienne npu3HakoB Ipy HEMOJIHOM JOMUHUPOBAHUH.

HuruOpuaHoe ckpemmBanue. TpeTuil 3akoH MeH el — 3aKOH HE3aBUCUMOT0
HacJieJOBaHUs TPU3HAKOB. [ [UTONOrHYeCcKEe OCHOBBI TUTUOPUIHOTO CKPEITUBAHMUS.

CuernieHHOe HacienoBaHue npusHakoB. Pabotsl T. Moprana. CuermieHHOe
HACJIEIOBAaHWE T'€HOB, HApPYIICHUE CLEIUICHUS MEXIy TIeHaMHh. XPOMOCOMHas
TEOpHsI HACIIEICTBEHHOCTH.

I'eneruka nmona. XpoMOCOMHBI MEXAHU3M OIPEIEIEHUS 1M01a. AYTOCOMBI U

IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIN U reTepOraMeTHBIN MOJI. ['eHeTnueckas
CTPYKTYypa IOJIOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

['eHoTun kak nenoctHas cucrteMa. llnelorponus — MHOKECTBEHHOE JICHCTBUE
reHa. MHOXECTBEHHbIN ajulenu3M. B3auMoneicTBUE HEaUICNIbHBIX T'E€HOB.
KommnementapHocTs. Onuctas. [lonumepust.

['eHeTYECKUI KOHTPOJIb PA3BUTHSI PACTEHUN, )KUBOTHBIX U YEJIOBEKA, & TAKXKE
(U3UOJIOTHYECKUX  TIPOILIECCOB, TOBEACHUS M  KOTHUTUBHBIX  (DYHKIUH.
['eHeTnueckue MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOICUCTBUS «XO351H
— TMapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS |
MU3MEHEHHS HACJIeICTBEHHON MH(OPMAIINK B TIOKOJIEHUSX KIETOK U OPTaHU3MOB.

JleMmoHcTpanuu

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

Tabmuubr u cxembl: «IlepBblii U BTOpo# 3akoHbl Menpaens», «Tpetuit 3axoH
Mennens», «AHanmu3upymouee ckpemuBanue», «HenoiHoe TOMUHUPOBAHUEY,
«CuernsieHHOEe HaclieOBaHUE TMPU3HAKOB Yy Jpo30duiiby, «l'eHeThka TmoJiay,



«Kapuotun 4enoBeka», «Kapuorun apozoduiney, «KapuoTun  OTHIBD),
«MHOXeCTBEHHBIN ajuIeIn3My, «B3auMoaeicTBre reHOBY.

OOGopynoBanue: Mojelb JUIi JIGMOHCTpAIlMUM 3aKOHOB  €JIMHOOOpa3us
rUOpHUIOB TIEPBOTO TOKOJEHUS U paCHICIUICHUS NPU3HAKOB, MOJEIb A
JEMOHCTpallUM 3aKOHa HE3aBUCHUMOTO HAcCJEIOBaHUA IPU3HAKOB, MOJCNIb JJIs
JEMOHCTpAallUM CIEIJICHHOTO HACJeIOBaHUs IMPU3HAKOB, CBETOBOM MHMKPOCKOII,
MUKpornpenapar: «Jpo3oduinay.

IpakTnueckas padora «UM3ydyeHue pe3yabTaTOB  MOHOTHOPHUIHOTO
CKPEIIUBAHUA Y APO30(HIIBD).

IlpakTuyeckas  padora  «M3ydeHue  pe3yiabTaTOB  AUTHOPUIAHOIO
CKpCIIUBAHUA Y TPO30(DHUIIBI.

Tema 13. 3akoHOMePHOCTH U3MEHYHBOCTH

B3aumoneiictBue reHoTHMIA W cpeabl Ipu  GopMupoBaHHMU (HEHOTHIIA.
N3meHnunBOCTh mpU3HAaKoB. KauecTBEHHbIE M KOJWYECTBEHHBIE MPU3HAKU. BUab
W3MEHUMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHAS.

MoaudukanoHHas U3MEHYUBOCTh. Ponb cpenbl B (popMupoBaHUU
MOAU(UKAIIMOHHONW M3MEHYMBOCTH. Hopma peakinuu mnpusHaka. BapuannoHHBIN
psan u BapuanmonHas kpuBas (B. HMoranncen). CpoiicTBa MOAU(PHUKAIMOHHON
W3MEHUYHMBOCTH.

I'eHoTunMueckass N3MEHYUBOCTh. CBOMCTBA T€HOTHUITMYECKON M3MEHUUBOCTH.
Bupl reHOTUITMYECKOM M3MEHUMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOunaTuBHasi u3MeHYMBOCTh. Meilo3 W TOJIOBOM Mpoliecc — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATUBHON M3MEHUYNBOCTH B CO3JaHUU
T€HETUYECKOT0 Pa3HO00pa3us B Ipejesiax OqHOTO BHUA.

MyTaimonHass W3MEHYMBOCTh. Buabl MyTanuii: TEHHbBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIAYUMPOBAaHHbICE MyTaluuu. SnepHbie U
UTOIUIa3MaTuyeckue mytanuu. CoMaTHYeCKUe W TOJOBble MyTaluu. [IpuyunHbI
BO3HMKHOBEHUS MyTanuid. MyTareHpl W WX BJIUSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTA MYTAIMOHHOTO TIpoIecca. 3aKOH TOMOJIOTMYECKHUX PSIJI0B B
HacnencTBeHHoM m3meHunBocty (H.M. BaBwiioB). BHesinepHass U3MEHUMBOCTH U
HACJICJICTBEHHOCTb.

Onueenemuxa U 3SNUSLEHOMUKA, POIb INUSEHEMUYeCKUx Gaxmopos 6
HACe008aHUU U USMEHYUBOCMU (DEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JdeMmoHcTpanuu

IToptpersl: I'. ne ®pus, B. Moranucen, H. 1. Basunos.

Tabmuiet u cxembl: «Buasl  usmeHunBoCcTHY», «MoaudukaimoHHas
U3MEHUYHUBOCTE, «KomOnHaTuBHaAsS U3MCHYUBOCTHY, «Meio3sy,
«OmnogotBopenuey, «I'enernueckue 3a001eBaHus YeoBeKa», « Bumbl myTanuiiy.



O6opynoBaHue: *KHUBbIE U TepOapHBIE HK3EMIUIAPHl KOMHATHBIX PACTCHMIA,
pucyHku (poTorpadum) >KUBOTHBIX C PA3TUUYHBIMU BUJIAMU U3MEHUYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEMN
MOAU(UKAIIMOHHON W3MEHUYMBOCTH. [loCTpoeHHWe BapuWalMOHHOTO psjga W
BApPHUALIMOHHON KPUBOW.

IIpakTuyeckas padora «Myrtauun y Japo3oduibl (Ha TOTOBBIX
MHUKpOIpenaparax)».

Tema 14. I'eHeTnka YesioBeka

Kapuornn wenoBeka. MexayHapoaHas IporpaMma HCCIEIOBAaHMS TE€HOMA
yenoBeka.  MeTonpl  M3y4YeHHsT TEHETHKM  4YEJIOBEKa:  T'€HEaJOTHYeCKHH,
OJIM3HEIOBBIH, LIUTOTCHETUUECKUM, MOIYJISIHUOHHO-CTAaTUCTUYECKHU,
MOJIEKYISIPHO-TEHETUUECKUM. CoBpemeHHOE ONpeICIICHUE r€HOTHUINA!
IIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[11[P-ananu3a. HacnencreenHble 3a001€BaHus YelOBeKa. [ €eHHbIE U XPOMOCOMHBIE
O0oJie3HM 4esoBeKa. bone3Hn ¢ HacIeACTBEHHOW MpeapactoyioKEHHOCTHIO.
3HaueHUE MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUN U JICUEHUH T€HETUYECKUX
3a00eBaHUN 4YenoBeKa. MeauKOo-TeHEeTHUEeCKOe KOHCYJIbTHpoBaHUE. CTBOJIOBBIC
KJIeTKU. [[oHSATHE «TEHETHYECKOTO Tpy3a». JTUUYECKUE aCHEKThl UCCIIEIOBAHUI B
00J1aCTH peTaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (aKTOphl TMOBBIIMICHHOW YYBCTBUTEIBLHOCTH 4YEJIOBEKa K
bu3ruecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYysKarolieil cpensl. ['eHeTrnueckas
IIPEIPACIIOIOKEHHOCTD YEJI0OBEKA K ITaTOJIOTUSM.

JleMmoHCTpau UM

Tabmuubr u cxembl: «Kapuotun denoBeka», «MeToapl U3yUeHUST TEHETHUKU
yenoBekay, «['eHeTnueckue 3a00JIeBaHMS YEITOBEKAY.

IIpakTnueckas padora «CocTaBiIeHUE U aHATIU3 POJTOCIOBHONY.

Tema 15. Cesiekuusi OpraHu3MoB

JlomecTuKanus 1 ceeKusl. 3apOKICHHE CEEKIIUU U JOMECTUKALIUH. Y YEHUE
H. U. BaBunoBa o lleHTpax TPOUCXOXIEHUS M MHOTO00pa3usi KyJIbTYpPHBIX
pactenuii. Posb cenexkuuu B cO31aHUM COPTOB PACTEHUN U OPOA )KUBOTHBIX. COpT,
IOpOJIa, ITAMM. 3aKOH TOMOJIOTHYECKUX PSAAOB B HACIECICTBEHHON N3MEHYNBOCTH
H. U. BaBuiioBa, ero 3HaueHue Jis CEIEKIIMOHHON pabOTHI.

MeTtoasl cenekuMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MAacCOBBIM U
VHIUBUYaJIbHBIM. OTamnsl KOMOWHAIITMOHHOU CCJICKIIMH. HcnrwiTanue
npou3BoguTeNied Mo MOTOMCTBY. OTOOp MO TEHOTUIy C MOMOUIbIO OILIEHKH
¢dbeHnoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ MoMoIIbio aHanmm3a J{HK.

NckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJICKIIMOHHOW  paloThI.
PaananvoHHBIN U XUMUYECKUN MyTareHe3 Kak MCTOYHUK MYTalui y KyJIbTYPHBIX



¢opMm opranu3moB. lcnonp3oBaHME TE€HOMHOTO pPENAKTUPOBAHHMS U METOJOB
pexomOunanTHbIX JJHK 11 momydenus ncxoqHoro matepuania Juisi CEJEKIUU.

[lonyuenue ITOJIUIIIIOUIOB. BryTpuBunosas ruOpUAU3aIIHS.
bnu3zkopoacTBeHHOEe  CcKpellMBaHue, WM MHOpuauHr.  HepoxctBeHHOe
CKpeuiMBaHue, wid ayTOopuauHr. ['erepo3uc u ero npuuuHbl. Mcnonbs3oBaHue
rerepo3uca B cenekuuu. OtnanénHas ruGpuansanus. IIpeogonenue Oecronus
MEKBHUI0BBIX THOPUIOB. JIOCTHIKEHUS CENEKIMN PACTEHUM U KUBOTHBIX. «3enénas
DpesonioyuUay.

CoxpaHeHHE U U3yYEHUE FTEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U X
JUKHAX POJHYEH JUISl CO3/IaHUsI HOBBIX COPTOB M THOPUIOB CEIbCKOXO035MCTBEHHBIX
KyJIbTYp. H3yuenue, coxpaumenue u ynpaeieHue 2eHemudecKumu pecypcamu
CENbCKOXO3AUCMBEHHBIX U NPOMDBICIOBbIX  HCUBOMHBIX 6 YENAX YAYHduleHUs
CYWecmsyrowux U co30aHusi HOBbIX NOPOO, JUHUU U KPOCCOB, 6 MOM HUCIe C
NpUMEHEeHUEeM CO8PEMEHHBIX MEMO008 HAYYHBIX UCCAO08AHUL, NEePedosblX Uoet u
nepcneKmuBHbIX MexHoI02UlL.

JlemoHcTpanuu

[Toptpetsi: H. U. BaBuiios, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1.
Jlyxpsnenko, b. JI. Acraypos, H. bopinoyr, /1. K. benses.

TaOmuis! u cxeMbl: «L{eHTpbI MPOUCX0XKIEHUSI 1 MHOT000Opa3ust KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSAJOB B HACJIEACTBEHHOW M3MEHUYMBOCTIY,
«Mertonpl cenexumn», «OTaanénHas rudpuanzanusy, «MyTareHesy.

JlaGopaTopHas padora «/3yueHne coOpTOB KyJIbTYPHBIX PACTEHUNA U TIOPOL
JOMAIIHUX >KMBOTHBIX).

JlaGoparopHasi padora «/3ydueHue METOI0B CENEKIIMU PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacteHuN».

IKeKypeusi «OCHOBHBIE METOABI M JOCTHKEHUS CEJNEKIHMH PACTEHUN H
KUBOTHBIX (Ha CEJIEKIITMOHHYIO CTaHLMIO, IJIEMEHHYO bepmy,
COPTOMCHBITATENBHBI y4acTOK, B TEIUIMYHOE XO3SICTBO, B Ja0OpaTOpUIO
arpoOyHUBEPCHUTETA WIM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHo0rus 1 CHHTETHYECKasi OMOJIOT U

OOBbeKThl, UCHOJb3yeMble B OHOTEXHOJOIMHM, — KIJIETOUHbIE M TKaHEBbIE
KYJbTYpBHI, MHUKPOOPraHU3MBI, 1754 XapaKTEPUCTHKA. TpanuunoHHas
OMOTEXHOJIOTHS:  XJIEOONEUYEeHHEe, TMOJYyYEeHHUE KHUCIOMOJOYHBIX IMPOAYKTOB,
BUHOAeNne. Mukpoouonoruueckuii cuHtre3. OOBEKThl MHKPOOHMOJIOTHYECKUX
TexHosnorui. [IponsBoacTBo Genka, aMUHOKUCIOT U BUTAMHHOB.

Co3aHre TEXHOJIOTU W MHCTPYMEHTOB LIEJICHAIIPABICHHOTO MU3MEHEHUs U
KOHCTPYUPOBAHHS T€HOMOB C LEJIBIO MOJyYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalluX HE BCTPEUaAIOIIHUecs B MPUPOJie OMOCUHTETUYECKHUE MY TH.



Knerounas unxkeneprs. Meroasl KyabTypbl KIETOK M TKAHEH PACTEHUM U
KUBOTHbIX. Kpunobanku. Comartnueckas rubpuausanuss U COMaTUYECKHIA
sMOpuoreHe3. lcnonb3oBaHue TalIOWJIOB B CEJIEKUMM pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumel. Mcnonv3osanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOHCTpyKUHs
ANIEKIIETOK U KIOHWPOBAHME JKUBOTHBIX. MeETOA TpaHCIUIAHTALMU SAEP KIETOK.
Texnonozuu 0300posieHus, KyIbmusUpOBarHUus U MUKPOKIOHALIbHO20PA3MHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpOMOCOMHasi W TE€HHas HWHKEHEpUs. VICKyCCTBEHHBIM CHHTE3 TI€HAa W
KoHcTpynpoBanue pekoMOuHaHTHEIX [IHK. Cozdanue mpanceennvix opeanuzmos.
JlocTHKEHNS ¥ TEPCIEKTUBBI XPOMOCOMHOM M T€HHON NHKEHEPUH. DKOJIOTHYECKHUE
U 3TUYECKHUE MPOOJIEMbl FTEHHON MH)KEHEPHH.

Menmununckue 6uorexHosoruu. [loctrenomuas mudposas mequiuna. [TIP-
IUarHoctTuka. MeTa0oJIOMHBIA aHaldu3, TEeHOLEHTPUUYECKUN aHaIn3 MNpoTeoMa
YeJIoBEeKa JUISI OLUEHKH COCTOSHHS €ro 3J0pOoBbi. lcCronp30BaHME CTBOJIOBBIX
kineTtok. TapretHas tepanus paka. 3D-Omommxenepuss sl pa3paOOTKH
(yHITaMEHTAJIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTUHM, CO3AaHMsI KOMIUIEKCHBIX
TKaHEH COUETAaHHMEM TEXHOJIOTUH TPEXMEPHOro OMONpPHUHTHUHIra M ckaddonauHra
JUISL PEIEHUS 3a7a4 IEPCOHATN3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJNbI0 oOecredeHuss KOMOMHUPOBAHHOM
3amuThl OT BO30Oyautenet OPBU, ycraHOBiieHHME MOJEKYJSPHBIX MEXaHHU3MOB
¢ynkuonupoBanus PHK-cogepxamux BHUpyCOB, BBI3BIBAIOLIMX OCOOO OMACHBIE
3a00JIeBaHNUs YeJIOBEKa U KUBOTHBIX.

JleMmoHCTpauumn

TabGmumps! u cxeMmbl: «Vcnoab30BaHuE MUKPOOPTaHU3MOB B MPOMBILILIEHHOM
IpOU3BOJACTBEY, «KileTouHas HHXeHepus», «[ ' eHHas HHKEHEPUS.

JlaGopaTopHasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTUI.

IIpakTnuyeckas padora «IlomydeHrne MOJIOYHOKHUCIIBIX IPOAYKTOBY.

Jkckypeusi «buoTeXHONIOTMST — BaKHEHWIIAas MPOU3BOJUTENbHAS —CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxkaeHne W pa3BUTHE IBOJILUMOHHBIX NPEACTABJICHUI B
OuoJIoruun

OpomonuonHas Teopuss Y. JlapBuna. IIpeamnochblik BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aedaTenbHocTh Y. JlapBuHa.

JIB>Ky1IMe CUiibl 3BOTIOIIMK BUAOB 110 Y. JlapBuHY (BBICOKAsi HHTCHCUBHOCTD
Pa3MHOXEHHUS  OPraHW3MOB, HACJEACTBEHHass HM3MEHUYMBOCTh, Ooprba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmenne cunTeTndeckor Tteopuu HBomoruu (CTD). HeitrpansHas
Teopust dBomounu. CoBpeMeHHas SBOJIOLMOHHAs  Ouojorus. 3HA4YCHHE
ABOJIIOIIMOHHON TeopuH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctorens, K. Jlunneit, K. b. Jlamapk, 9. K. Cenr-Unep, XK.
Kiosnwe, Y. lapBun, C. C. YerBepukos, W. U. [lImansraysen, k. Xonnein, /1. K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBoil npupoasl (mo K. JlunHero)y,
«JlectHuma xuBbBIX cymiectB (o Jlamapky)», «MexaHusMm (GOpMHUPOBAHUS
MPUCTIOCOONICHN y pacTeHud u >kuBOTHBIX (1m0 Jlamapky)», «Kapra-cxema
Mmapuipyta mytemectBus Y. Japsunay, «Haxonku Y. lapBuna», «®@opmbl 60pbObI
3a cymectBoBanue», «llopoasl romy6ei», «MHoroobpasue KyJabTypHbIX (HoOpM
KarmycThl», «[1opojpl JOMAITHUX KUBOTHBIX», «Cxema 00pa30oBaHUsI HOBBIX BUJIOB
(mo Y. HapBuny)», «Cxema COOTHOIICHUS JABMXKYIIMX CHJI SBOJIOIUNY,
«OCHOBHBIE TIOJIOKEHUS] CAHTETHYECKOU TEOPUH IBOJIFOLIUNY.

Tema 2. MUKPO3BOJIIOLHSA U €€ pe3yJibTaThl

[Tonmynsiuus Kak >IE€MEHTapHasl €auHULIA 3BOMIOUNH. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETHYECKOro pa3zHooOpa3us W CTPYKTypbl Homyiasuuid. M3MeHeHue
reHooHJ1a TOMYJSIUMKA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTuueckoro paBHosecus k. Xapau, B. BaitnOepra.

DOneMeHTapHble (aKTOpPbI (IBMKYIIUME CHIIBI) 3BOJIONHMH. MyTalmOHHBINA
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. [Jlpeild) TreHoB — ciyuailiHble
HEHaIpaBJIECHHbIE U3BMEHEHUS YaCTOT ajuiesiel B nonmyasauusax. J(p@exT ocHoBaTeNs.
Appexm obymoinounozo eopaviuika. CHudiceHue 2eHemuyeckKo20 pasHooopasus:
npuyunvl u cieocmsus. llposenenue sgpghexma opeiigha 2ernos 8 OONLUIUX U MATBIX

NONYJAYUSIX. Murpanumu. N3onsaums IOITYJISLIUI: reorpadudeckas
(mpocTpaHcTBeHHAas1), Orojoruyeckast (penpoyKTUBHAS).
EcrecTBeHHBII 0TOOp — HampaBisitouii  ¢akrtop 3Bojouuu. Dopmbl

€CTECTBEHHOT0  OTOOpa:  JBIKYIIMM, CTaOWIM3UPYIOMIMKM,  pa3pbIBAIOLIUN
(mm3pynituBHBIN). [lonoBoi oTOOp. BO3HMKHOBEHWE W DBOJIONUS COIMAIBHOTO
IIOBEICHYS )KUBOTHBIX.

[Ipucnoco6aeHHOCT,  OPraHW3MOB  KaK  Pe3yjbTaT  MHUKPOIBOJIIOIUHU.
Bo3HukHOBEeHHE IPUCTIOCOOJICHNI Y OpTraHU3MOB. ApoMOpP(O3bI U UN0ATANTAIIAH.
[Tpumeps! nprcniocoOIeHU y OpraHu3MoB: MOp¢oIorHdeckue, (GPU3n0JIOrHIecKue,
Omoxumuyeckue, mnoBefeHYeckrue. OTHOCHUTENBHOCTh  MPUCIOCOOJEHHOCTH
OPraHU3MOB.

Bun, ero xpurepum u cTpykrypa. BumooOpasoBaHme Kak pe3yibTar
MUKpPOIBONIOIMU. M3omsmust — kimrodeBoir (aktop BumooOpazoBanus. [yt u
CrocoObl BHJI000pa30BaHMs: ajuionarpudeckoe (reorpaduueckoe),



CHMIATPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE» (monumiIouU3anus,
rudpuauzanus). JJnuTenbHOCTh HBOIOIMOHHBIX MPOIECCOB.

MexaHu3Mbl pOpMUPOBAHUST OMOJIOTUYECKOTO Pa3HOOOpa3usl.

Ponb 3BOMIOIIMOHHOM OMOJIOTHH B pa3paOOTKE HAYYHBIX METOJO0B COXpPaHEHUs
O6uopazHoobOpasusi. MHUKPOIBOIIONKS W KODBOJIIONHWS IApa3UTOB W HX XO35EB.
Mexanu3Mbl HGOPMUPOBAHUS YCTOMUYHNBOCTH K aHTUOMOTHKAM U CITOCOOBI OOPBHOBI C
HEW.

JleMoHCTpaIMuK

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

Tabmuupbr u cxembl: «MyTalMOHHAs W3MEHUYMBOCTHY», «llomynsunonHas
CTPYKTypa Buaa», «Cxema nposiBieHus: 3akoHa Xapau—BaiinOepray», «J{Bmxyiune
CHJIBI SBOJIIOIHIY, «DKOJIOTUYECKash M30JALUS MOMYJISAIUNA CeBAaHCKON (opemny,
«I"eorpadrueckas u301s1Us TMCTBEHHULIBI CHOMPCKOM M TMCTBEHHHULIBI Ay PCKO»,
«lTonmynsmoHHbIE BOJHBI YUCICHHOCTU XHUIIHHUKOB M KEpTB», «CxemaaelcTBus
€CTECTBEHHOTO 0TOOopa», «Dopmbl OOpPHOBI 3a CYLIECTBOBAHHUEY,
«naycTpranbHblii MenaHu3mM», «JKuBble Hckonaembie», «[IokpoBUTENbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexaaronias OKpacka KUBOTHBIX,
«Dusnonornueckue amantauun», <«lIpucnocoOseHHOCTs OpraHu3MoB U €€
OTHOCUTENBHOCTBY», «Kpurepun Buma», «Buabl-nBoiiHukm», «CTpyKTypa BuAa B
npupozae», «Crnocodbl BUI00Opa3zoBaHusm», «l'eorpaduueckoe BHI000pa30BaHUE
TPEX BHIOB JaHABIIIEH», «IKOJIOTMUECKOE BHUA000pa30BaHUE BUIOB CHUHUIY,
«ITonmumnnouel pacteHuin», «KamycTHo-peaeuHblii THOPUID.

OG6opynoBanue: repObapun pacTeHUM, KOJUIEKIIMN HACEKOMBIX, Uyydesia NTUIl U
3BEpe ¢ mpUMepaMu Pa3INIHbIX IPUCTIOCOOTICHUH, YyUuena IMTHIl U 3BEPer pa3HbIX
BUJIOB, TepOapuu pacTeHU OJIU3KUX BHUIOB, OOPA30BABIIMXCSA Pa3IUYHBIMU
crnoco0amu.

JlaGopaTopHasi padoTra «BrisiBIeHHe N3BMEHYMBOCTH Y 0COOEH OJTHOTO BUAA.

JlaGopaTopHnas padora «IIpucnocoOseHust OpraHu3MOB U UXOTHOCUTEIbHAS
11eJ1eCO00Pa3HOCTHY.

JlaGopaTtopnasi pabora «CpaBHeHHE BUJIOB 10 MOPGHOIOTUYECKOMY
KPUTEPHUIO».

Tema 3. MakpodIBOJIIOLHSA U €€ pPe3yJIbTaThl

Meroabsl u3ydeHuss MakposBosonuu. [lameoHToNMOrHYecKre  METOAbI
uzydeHus oHBomouud. Ilepexomubie ¢GopMbl U (UIOTEHETUYECKUE — PSIIbI
OpraHU3MOB.

buoreorpaduyeckue Meronpl uzydeHus sBojiouuu. CpaBHeHuE QIOpbl U
dayHsl MaTtepukoB M OCTpoBOB. bumoreorpaduueckue obnactu 3emun. Bunbl-
SHAEMUKHU U PEIIUKTHI.



OMOPHONIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUUECKHUE METOAbl W3YUCHHUS
ABOJIOLMHU. ['eHeTHYecKue MeXaHWU3Mbl HBOJIOLMM OHTOrEHE3a U IOSBIICHHS
ABOJIIOLIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbL.
PynuvenTtapusie  opranbl W aTaBU3MbL.  MOJIEKYJIIPHO-T€HETUYECKHE,
OMOXMMHYECKHUE U MATEMAaTUIECKUE METO/Ibl U3yUEHHUST SBOIOIHMH. | OMOJIOTHYHbIE
redbl. COBpeMEHHBIE METO/IbI TOCTPOSHUS (PUIIOTC€HETUYECKUX JIEPEBBEB.

XPpOMOCOMHBIE MyTallUX U 3BOJIIOLIHS TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (TpaBWIIa) IBOIOMUH. [Ipunyun cmenvt QyHKYUL.
HeoOpatumocTs 3BomonMU. AjgantuBHas paauaius. HepaBHOMEPHOCTh TEMIIOB
€):101{0117178

JleMoHCTpanun

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mromiep, 3. I'ekkens.

Tabmuupbl 1 cxeMbl: «PUIOTEHETHUYECKUI sl JOMAAN», «ApPXECONTEPUKCY,
«3Bepo3yOble  smiepb»,  «Creronedanb»,  «Punnoduts»y,  «CeMeHHBIC
NanopoTHUKW», «buoreorpapuyeckue 30Hbl 3eminm», «llpeli KOHTUHEHTOBY,
«PenukTey, «HauvanpHble cTaguu >MOpPUOHAIBHOTOPA3BUTUS  MO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMUHBIE W AaHAJIOTMYHbIE OpraHb», «PyauMeHThD,
«ATaBuU3MB», «XpPOMOCOMHBIE HA0Ophl YEJIOBEKa M IMIUMIAH3e», «l JIaBHbIE
HaMpaBJIEHUS 3BOTIOLUNY, «O01I1e 3aKOHOMEPHOCTHU HBOJIIOLIUN.

O6opynoBaHMe: KOJUJIEKLUUH, TepOapuu, MYJSDKA MCKOMAEMbIX OCTaTKOB
OpraHU3MOB, MYJISDKM TOMOJIOTUYHBIX, AHAJTOTUYHBIX, pYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJJIEKIIMH HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHne U pa3BUTHE )KU3HU HA 3emule

Hayunple THUMOTE3bI TPOUCXOXKIEHUS KU3HM Ha 3emie. AOHOreHe3 u
naHcrnepMusi. JloHayuHble TPEJCTABICHUS O 3apOKICHUM XKU3HHU (KpPEealluoOHU3M).
['unoTre3a NOCTOSSHHOTO CaMO3apPOKICHUS KU3HU U €€ ONpoBep KeHHe onbiTamMu .
Penu, JI. Cnannanuanu, JI. ITactepa. [IporcxosxieHne >Ku3Hu U aCTpOOMOJIOTUSI.

OcHoOBHBIE JTanbl HEOPraHU4EeCKOU DBOJIFOLUH. [limanerapHas
(reoyoruueckas) SBOJIIONUA. XUMHUUYECKas dBOJIONUA. AOWOTCHHBIM CHHTE3
OpraHhyYecKux BemecTB u3 Heopranudecknx. Ombir C. Mwmiepa u I'. IOpm.
O6pazoBanue nojauMepoB U3 MoHoMepoB. KoaniepBarnas runore3a A. M. Onapuna,
runoresa mnepBuyHoro OynboHa Jx. XonneliHa, reHeruyeckas rumnore3a .
Ménnepa. Pubosumer (T. Yek) m rumoreza «wmmpa PHK» V. Tunbepra.
®opmupoBanue MeMOpaH U BOSHUKHOBEHHUE MTPOTOKIETKH.

Hctopus 3emnn n MmeTobl €€ n3yueHus. MlckonaeMble OpraHu4eCKUe OCTAaTKH.
['eoxponosnoruss u e€ meroabl. OTHOCUTENbHAS M A0OCOJIOTHAS T€OXPOHOJIOTHS.
['eoxpoHoNOrnyeckas Kaaa: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HauvanpHble 3Tambl opranudecko sBosmouunu. l[losBieHue u 3BomtOnUsA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BOo3HUKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKU KaK aHaJjior MEPBBIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHOTHI.

[IpoucxoxneHne 3ykapuoT (CUMOMOreHe3). DBOJIIOIMOHHOE POUCXOXKICHHE
BUPYCOB. [IponcxoxaeHne MHOTOKJIETOYHBIX OPTraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIEC 3Tamnbl ABOJIONUHU BhICHIUX pacTeHuil. OCHOBHbIE apoMOpP(O3bI
pactenuii. Bpixon pacrenunt Ha cymy. [losBiaeHue CHOpOBBIX pacTEHUH U
3aBoeBaHre uMHU cymd. CeMeHHble pacTeHus. [IpoucxXokKaeHHe IBETKOBBIX
pacTECHUM.

OcHOBHBIE H3Tambl HBOJIOIUU KUBOTHOrO MHpa. OCHOBHBIE apoMOpP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBIEHHE COBPEMEHHBIX
tunoB. [lepBbie XOp/10BbIE KUBOTHBIE. JKU3HB B BOJE. DBOJIIOLUHS MO3BOHOYHBIX.
[Ipoucxoxnenne ampuoOnii u pentunuil. [IpoucxoxaeHre MIEKONUTAOMINUX H
ntull. [lpunnun xmoueBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MIO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pazputne xu3HM Ha 3emie MO ’paM M IEPHUOJAM: apXeu, NMPOTEPO30H,
nanaeo3om, Me3030i, kaitHo30M. OO0I111as XapaKTepUCTHKA KJIMMaTa U re0JIOTHYeCKUX
npoueccoB. [losiBlieHHe U pacUBET XapaKTEPHBIX OPraHU3MOB. YTJeoOpa3oBaHUE:
€ro yCJIOBHSI U BIIUSIHUE Ha Ta30BbIH COCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHHUSI — 3KOJIOTHYECKHE KPU3UCHI MpOouUIoro. IIpuunuel u
CIEACTBUSL MAacCOBBIX BbIMHpaHUil. COBpPEMEHHBIN SKOJOTMYECKUM KPU3HUC, €ro
ocobenHoct. [Ipobrema coxpanenus OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHumdyeckoro mupa. [IpuHuunel kmaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYNIIbI OPraHU3MOB.

JleMmoHCTpauumn

[Toptpetsi: @. Penn, JI. Cnamnanuanwy, JI. Ilactep, . 1. Meunukos, A. N.
Omnapun, [Ix. Xongeiin, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmuier 1 cxembl: «Cxema onbita @. Penny, «Cxema ombita JI. Ilactepa mo
U3YUYCHHUIO CaMo3apoxaeHus xu3Hm», «Cxema ombita C. Mwmuiepa, I'. FOpwn»,
«JTanbl  HEOPraHWYECKOW  H3BooUUM», «['eoXpoHosormyeckas  IIKajiay,
«HauvanbHble 3Tanbl OpraHuyecKor 3BONOLUNY, «Cxema 00pa3oBaHUs DYKapHOT
nyTéM cumbuoreHeza», «Cucrema >XuBOW mpupoab», «CTpoeHHE BUPYCay,
«Apomopdossl  pacteHuit», «PuHnOGUTHY, «OIHOKIECTOYHBIE BOJAOPOCINY,
«MHoOTOKJIeTOUHBIE BOJOpoCan», «Mxwm», «llamopotHukn», «l ooceMEHHbIE
pactenus», «Opraubl IBETKOBBIX pacTeHUN», «CxeMa pa3BUTHUS JKUBOTHOTO MUPAY,
«Apomopdo3ssl KUBOTHBIX», «lIpocreiimuey, «KUIIEYHOMOIOCTHBIEY,
«IInockue 4EepBUY, «YneHucroHoruey, «PBIOBIY, «3eMHOBOJIHEICY,



«IIpecmpikaromuecs», «lltumpy, «Miuekonurarommey», «Pa3BuUTHe KHU3HU B
apxeunckou spey», «Pa3BuTHe )XU3HU B IPOTEPO3OMCKOU 3pe», «Pa3BUTHE KU3HU B
I1aJIE030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOM dpey», «Pa3sBUTHE KU3HU B
KaitHO30MCKOM 3pey», «COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

OGopynoBanue: repOapuM pacTEHUM Pa3IUYHBIX OTHAEJIOB, KOJUICKIUU
HACEKOMBIX, BJIIAXKHBIE MIPENAPATHI ) KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIMU
UTJIOKOYKHX, CKEJIEThI TIO3BOHOYHBIX JKUBOTHBIX, Uy4eJia ITULl U 3BEPE, KOJUIEKIIUH
OKaMEHEJIOCTEM, TOJIE3HBIX MCKOMAEMBIX, MYJISDKHM OpPraHUYECKUX OCTaTKOB
OPTraHU3MOB.

Bupryansnas naboparopHas padora «MojaenupoBaHue onbIToB Musiepa—
FOpu no n3ydeHnto abMOreHHOTro CUHTE3a OPraHUYECKUX COCTMHEHUN BIEPBUYHOMN
aTMocdepe».

JlaGopaTtopnasi padora «l3yuyeHHe M ONUCAHHE HCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTnueckass padora «l3yueHue OCOOCHHOCTEH CTPOEHUS PACTCHUN
Pa3HBIX OTHEIIOBY.

IIpakTuyeckas padora «3yuenue ocCoOOCHHOCTEN CTPOEHHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. Ilpoucxoxkaenne 4ejioBeKa — AaHTPOIOT €eHe3

Paznesnsl u 3a1aun aHTpONOJIOrMd. MeTOIbI aHTPOIIOJIOT U H.

CraHOBIICHHE TIPEICTABICHUN O MPOUCXOXKICHUM YEIOBEKa. PenurunosnHbie
BO33peHUA. COBPEMEHHBIE HAYYHBIE TECOPHUU.

Cxo0Z1cTBO 4enoBeKa C KUBOTHBIMUA. CHCTEMATUYECKOE MTOJI0KEHNUE YEIOBEKA.
CBuuerenbcTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHHUTEJIBHO-
Mop¢ooruuecKue, AMOPHOJIOTHYECKHE, ($hU31M010r0-0OMOXUMHUECKHUE,
noBeeHueckue. OTanuus 4elaoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JIBrokymme cuiibl ((pakTopbl) aHTPOTIOTeHEe3a: OMOJIOTMYECKUE, COIIMATIbHBIE.
CooTHorieHrne OMOJIOTHYECKHUX U COIMATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaaWU aHTpPOMOreHe3a. PaHHME YeloBEeKOOOpa3HbIe O00€3bsSHbI
(IpOKOHCYJIBI) M paHHHE MOHTUABI — O0IIKE MPEAKU YETOBEKOOOPa3HbIX 00€3bsH U
JTOIeN. ABCTPAJIONUTEKN — JIBYHOTME NMPEIKHU Joei. YenoBeK yMemblil, IepBbIe
M3TOTOBJIEHUS] OPYyAUM Tpyla. YeloBeK MPSAMOXOIAIIMN U MEPBBIM BBIXOJ JIKOJEH
3a  mpenenbl  Adpuxku. YemoBek reienbOeprckuii — - o0mmMM  Mpemaok
HEAHJEPTAIbCKOIO0 YEJIOBEKA M YEJIOBEKA pa3yMHOro. YemoBek HeaHAEpTaIbCKUU
KaK BHJ JIIOJEH XOJOAHOTO KiMMarta. YeloBeK pasyMHbI COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEeJOBEK, OCBOCHHME KOHTHMHEHTOB 3a TpeneinamMu Adpuku.
[TaneoreneTrka u nMajeoreHOMUKA.



DOBOMIONMUS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBI OTOOpP B MOMYJISIIUSIX
yesnoBeka. MyTalMOHHBIN Tpouiecc ¥ noauMopdusm. llomynsiumoHHbIe BOJIHBI,
npeid reHoB, murpanua U «d(pQPexT ocHoBaTeNs» B MOIMYJSIUAX COBPEMEHHOTO
YeJI0BEKA.

Yenoseueckne pacel. IloHsatne o pace. bonpmme pachel: €BpoOIleOMIHAs
(eBpaswmiickasi),  aBCTpallo-HErpoujHas  (PKBaTOpUaJibHAs),  MOHTOJIOMJHAS
(azuarcko-aMepukaHckasi). Bpemss u myTH pacceieHHs 4YelloBeKa IO IUIaHeTe.
EnuactBo  yenoBewecknx pac. HayuHag  HecOCTOSATENBbHOCTh  pacu3Mma.
[IpucnocoOaeHHOCTh YelloBEeKa K pa3HbIM YCJOBHUSIM OKpY)KAIOIIeH Cpeabl.
Brnusinue reorpaduueckoit cpenbl u peiida reHoB Ha MOpHOIOTHIO U GUZHOIOTHIO
YEJI0BEKA.

MexauciuIuInHapHble  MeToAbl B (u3umyeckod  (OMOJOTHYECKOM)
AHTPOIIOJIOTUU.  DBOJIOLMOHHAS ~ QHTPOIOJOTHS W MNAJCOAHTPOMNOJIOTHA
YEJIOBEUECKHUX MOMYJAUNA. bruoconuanbHble UCCIEIOBAHUS MPUPOIBI YEIIOBEKA.
NccnenoBanue K03BOMONUHI OMOJIOTHYECKOTO M COLIMATBHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpetsr: Y. lapsun, JI. Jluku, 5. . Porunckuii, M. M. I'epacumos.

Tabnuiel 1 cxembl: «MeToabl aHTPOMOJOTHIY, «I 0JJOBHON MO3T YEIOBEKAY,
«YenoBekooOpa3Hbie 00€3bsIHb», «CKeNeT YelloBeKa W CKEJIeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MbDY, «/[BHKyILIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOLIUOHHOE
IpEBO  4eloBeKa», «ABcTpajmonutek», «UYenoBek  ymenslit», «Yenosek
NpAMOXOIIINIY, «JleHncoBckuit yenoBek» « Heannepranbip», « KpoMaHbOHIBD,
«IIpenkn yenoBeka», «ITanbl IBOITIOLMH YETOBEKay, «Packl yenoBekay.

OOGopynoBaHue: MYJSDKHM — OKaMEHEJIOCTEeH, TMPEeIMETOB MaTepHaIbHOM
KyJIbTYpbl ~TPEAKOB 4YeJOBeKa, pemnpoaykuuu (portorpaduu) KapTuH C
MU(DOTOTHYECKUMU W OMOJNEHCKUMH CIOKETAaMU TMPOUCXOXKICHUS YeJIOBEKa,
(doTorpaduu Hax0IOK HCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEI0BEKA, MOJENb
yepera 4ea0BeKa U yeperna IMMIaH3€e, MOJICNIb KUCTH YEJIOBEKA M KUCTH IIMMIIAH3€e,
MOJIENIA TOPCA MPEAKOB YEIIOBEKA.

JlaGopaTtopnasi pabGora «l3ydyeHne OCOOCHHOCTEH CTpOEHUS CKeJeTa
YeJI0BEKA, CBA3AHHBIX C MPSIMOXOXKICHUEM).

IIpakTnueckas padora «/3yueHue 3K0I0TMYECKUX aJallTAlNi YETTOBEKaY.

Tema 6. Jxojorusi — Hayka 0 B3aUMOOTHOIIEHHSAX OPraHM3MOB U
HAJOPraHU3MEHHBIX CHCTEM C OKpY:Kamllei cpeaou

3apoxxaeHue u pa3BuTHE 3Kkojoruu B Tpyaax A. ['ymbonpara, K. @. Pynbe,
H. A. CeBepuona, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
3K0JIoTHUU. CBSI3b DKOJIOTUU C IPYTUMH HAyKaMHU.



Metonapt skosiorun. [loneBbie HaOMIOACHHS. DKCIEPUMEHTHI B IKOJIOTHU:
npupoAHble W JiabopaTtopHble. MojenupoBaHre B 3KOJOTMA. MOHHUTOPUHT
OKpY’Karollel Cpeibl: JIOKAIbHBIN, perHOHAIBHBIN U TI100aJIbHBIM.

3HaUEHHUE DSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. JKOJIOTMYECKOE
MHPOBO33pPEHHE KaK OCHOBA CBS3€M 4YEJIOBEYECTBA C NMpUpoaor. PopmupoBaHue
AKOJIOTHYECKOM KYJIBTYPbI U 3KOJOTHYECKON I'PAMOTHOCTH HACEJICHUSI.

JeMoHCTpaMuK

[Toptpets: A. I'ymboapar, K. @. Pynse, H. A. CeBepuos, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuibl U cxembl: «Pa3genbl skonorum», «MeTtoasl 3KoJorum», «Cxema
MOHUTOPHUHTA OKPYKAOLIEN CPEIBD.

JlaGopaTopHas padora «3yuenue METOJ0B 3KOJIOTHYECKHUX
HCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OUTaHUA

Dkosiornueckue (PakTopbl U 3aKOHOMEPHOCTH X AeiicTBus. Kinaccudukarms
AKOJIOTUYECKUX (PAKTOpOB: abMOTHYECKUE, OUOTHYECKUE, aHTpornoreHHbIe. O01ue
3aKOHOMEPHOCTH JEHCTBUA 3KoJIorHueckux ¢akropos. IIpaBuno munumyma (K.
Mnpenrens, 0. JInOux). TonepanTHOCTh. DBpUOUOHTHBIE M CTEHOOMOHTHBIE
OpTraHU3MBI.

AbGuotnueckue ¢akrtopel. CBeT kak »3Konorudeckui daxrtop. JleicTBue
Pa3HBIX Y4YaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHWd W >KUBOTHBIX 10 OTHOWICHWIO K cBeTy. CurHambHasi pojb CBETa.
doTOonepUOaU3M.

Temneparypa kak oskonorudyeckuit (axrop. JleiicTBue TtemmepaTypbl Ha
opranu3Msbl. [IoiKHIIOTEpMHBIE U TOMOMOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIEC OPraHU3MBI.

Brnaxnocts kak skojormyeckuii (axrtop. Ilpucmocobrnenus pacTeHuil K
nojJiep ka0 BomHoro Oananca. Kmaccudukanus pacTeHHl MO OTHOIICHHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHHUIO BOJAHOTO PEXUMA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYIUHAs, MOYBEHHAasd,
rIIyOMHHAsT  TOATIOYBEHHAsl,  BHYTpUOpraHu3MeHHas.  DU3UKO-XUMHUUYECKHE
0COOEHHOCTH cpel 0ouTanusi opranu3moB. [IpucnocoOaeHuss OpraHu3MoB K KU3HU
B Pa3HBIX Cpeaax.

buonornueckne putmbl. BHemHue u BHyTpeHHUE PUTMBI. CyTOYHBIE H
roJiM4Hble PUTMBIL. [IpUCOCOOJEHHOCTh OPTAaHU3MOB K CE30HHBIM HM3MEHEHUSIM
YCIIOBHM KU3HMU.

XKuznennsie popmbl oprann3moB. [lorsTue o sxu3nenHoi hopme. XKuzHeHHbBIS
(dbopMBI pacTeHUl: AEPEBhs, KyCTAPHUKH, KyCTAPHUYIKU, MHOTOJICTHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOHMOHTHI,
re0OHOHTBI, a3p0OHOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue gpakropsl. Buabl 6M0THYECKHUX B3aMMOACHCTBUIA: KOHKYPEHIHS,
XUITHUYECTBO, cUMOUO03 U ero ¢opmbl. [lapasutusm, xoomepaiusi, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJIEOHUYECTBO). Hetpoduueckue
B3auMoJiecTBUs  (Tomuueckue,  (Qopuyeckue, (¢padbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aMMOJCHCTBUN Il CYIIECTBOBAaHUS OPraHU3MOB B Cpelie
obutanus. [I[pyuHIIMI KOHKYPEHTHOTO UCKIIIOYEHUS.

JleMoHCTpauumn

Tabmuubl 1 cxembl: «Jxonorumdeckue (axTtopb», «CBETOBOM CIEKTP»,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpPOBHBIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE >KUBOTHBIC», «DU3MOIOTHUUECKUE aJanTaluu
KUBOTHBIX», «Cpeapl OOWUTaHHMS OpraHu3MoB», «bHOJIOTMYECKHE PUTMBDY,
«Kuznennole  (Gopmbl  pacTeHui», <« KusHeHHble  (OPMBI  KUBOTHBIX»,
«DKOCHUCTEMA MIUPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
MUTaHUS», «XulHu4decTBo», «llapasutuzm», «KoHkypeHuusy, «Cumonosy,
«KomMeHcanuzmy.

OO6opynoBanue: repbapu pacTEHUW M KUBOTHBIX, IMPHUCIOCOOJICHHBIX K
BIIMSHUIO PA3JIMYHBIX H3KOJIOTHUECKUX (DaKTOpOB, repOapuu CBETOJIFOOUBBIX,
TEHEJIOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUM, CBETOJIIOOMBBIC, TECHEIIOOUBBLIE U
TEHEBBIHOCIIUBBIE KOMHATHBIC PACTEHHUSI, TepOapuu U KOJUICKIIMHU TEIJI0JIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTOWYUBBIX PACTEHUM, dyuesna MTHUIl U 3Bepel, repbapuu
pacTeHul, OTHOCSIIMXCA K rurpoduraMm, kcepodpuraMm, me3opuTaM, KOMHATHBIC
pacTeHMs JaHHBIX T'PYIIN, KOJUICKIMHU KUBOTHBIX, OOMTAIOIIUX B Pa3HBIX Cpelax,
repbapur M KOJJIGKIMM PACTEHUW W KUBOTHBIX, OO0JAJAIOMIUX YepTamMu
IPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHSM YCIOBHUW >KU3HHU, TepOapuu u
KOJUICKITUM DPACTEHHM M JKUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (HOPM, KOJUICKIIMH
KUBOTHBIX, YUYaCTBYIOIIUX B PA3JIMUHBIX OMOTHUYECKUX B3aUMOJICHUCTBUSIX.

JlaGopaTtopnasi pabora «BpisiBIeHHEe NOpUCTIOCOOJEHUM OpPraHu3MoOB K
BIIUSIHUIO CBETA.

Jlaboparopnasi padora «BrbisiBIeHHE TMPUCTIOCOOJICHUI OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBD).

JlaGopaTopHasi padoTa « AHaATOMHYECKHE OCOOCHHOCTH PACTCHHUI M3 Pa3HBIX
MEeCT OOUTAHUS.

Tema 8. DxoJiorusi BU0B ¥ NOMYJIALMIA

OKOJIOTUYECKUE  XApPaKTePUCTUKU  TMOIMYJISLHH. [Tonmynsimua  Kak
Oouonornyeckasi cucrema. Poib HEOTHOPOAHOCTU Cpenbl, PU3NUECKHX OaphepoB U
0COOEHHOCTEW OMOJIOTHUH BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyJysiiiuii. OCHOBHBIE TTOKa3aTeu MOMYJISIIIAN; YACIEHHOCTbh, TNIOTHOCTD,



BO3pacTHas W II0JIOBasi CTPYKTypa, pOXIAEMOCTb, HPUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUSL.

DKoJiornyeckas CTpykKTypa nomyysanud. OneHka YHCIEHHOCTH MOMYJISLHUU.
JluHaMuKa MOMyJsIMUU U €€ peryisiuusa. bHoThyeckuil MmoTeHuuan MOIYJISLUY.
MopnenupoBaHue AUHAMUKH MOIYJSIIUMU. KpuBbIe pocTa YMCIEHHOCTH MOMYJISLINH.
KpuBble BbDKMBaHUS. Perynsduus 4YHCIEHHOCTH NOMYJSIIMHA: poiib (aKTOPOB,
3aBUCSILUX U HE 3aBUCAIIUX OT INIOTHOCTH. DKOJIOTUYECKUE CTPATETUH BUJOB (I- U
K-ctpaterun).

[TonsTe 00 sKonoruueckod Hume Buaa. Mectoobutanue. MHoOromepHas
Mozenp dkosiormdeckor Humm Jx.M. XatumHcona. Pasmepsl 3konormyeckou
Humy. [loTeHuManpHas v peaau30BaHHAs HUILIN.

Bun xak cucrema nomymisauuid. Apeansl BUIOB. Buasl M MX KU3HEHHBIC
CTpAaTEeruu. DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEpPHOCTH IIOBEJCHHWS W MHIPAlU{d KUBOTHBIX. buosormdeckue
MHBA3UU 4yKEPOJHBIX BUJIOB.

JleMoHCTpauumn

[Toptper: [Jx. . XaTuyuHCOH.

Tabmuubl U cXeMbl: «DKOJOTMYECKUE XAPAKTEPUCTHKU TOIYJISLUN,
«IIpocTpaHcTBeHHass  CTpyKTypa  Homyiasiquu», «Bo3pacTHele  MHpaMubI
nonyysinun», «CKOpPOCTh  3acelieHHs IOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opranuzmammn», «Moaens 3komorndeckort Humm k. M. XatunHconay.

O6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIMH )KUBOTHBIX.

JlaGopaTopHnas pabora «IIpucnoco6ieHust CEMsH paCTEHUN K PacCeICHUIOY.

Tema 9. DkoJiorus c0001IeCTB. IKOJIOTHYECKHE CUCTEMBI.

CooOmectBa opraHu3moB. buoneHoz u ero crpykrypa. CBsizu Mexny
OpraHu3MamH B OMOLIEHO3E.

Okocucrema Kak oTkpbiTas cucrema (A. J[x. Tencnu). OyHKIMOHATIBHBIE
OJIOKM OpraHu3MOB B JKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTBI, PEAYyLEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJIOKU
skocucteM. [1ouBel 1 MBI B 3kOcUcTEMax. KpyroBopoT BeleCTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcCHOBHBIE ~ IIOKa3aTeNM  3KOCHCTEMBl. bHoMacca W OPOLYKLMS.
DKOJIOTUYECKHE MUPAMUJIBI YUCEN, OMOMACChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. @Puykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — cykueccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCMM W WX TNPUYMHBI. AHTPONOrE€HHbIE BO3JCUCTBHUS Ha
cykueccuu. Knumakcnoe coodiiectBo. bruopasznoodpasue u nojaHoTa KpyroBopora
BEIIECTB — OCHOBA yCTONYHUBOCTH COOOIIECTB.



[IpupoaHbIe IKOCUCTEMBL. JKOCUCTmEMbL 03€P U peK. DKocucmemovl Mopel U
oxeano8. Ixocucmemvl myHOp, 1€CO8, CMeneli, NYyCMblHb.

AHTpONOreHHbIE HKOCUCTEMBI. ATpO3’KOCHUCTEMA. ArpoueHo3. Pazmuuus
MEX/1y aHTPOTIOT€HHBIMH U MIPUPOJIHBIMHU SKOCHCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opozackas
dnopa u ¢ayna. CuHaHTpomM3alus TopojAcKol ¢ayHbl. buonormyeckoe u
X035IUCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aUMOACHCTBUI OPraHU3MOB B
sKocucTeMax. Ponb kackaonoeo sggexma u 6udo8-30upukamopos (Kirouesvlx
8U008) 6 QyHKyuoHuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKITY
CMEXHBIMH SKOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIMYJISIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIOTC€HHBIX BO3/ICHCTBUI.

Mexanuzmwl 6030eticmeust 3a2psA3HEeHU PA3HBIX MUNO0E HA CYOOP2aHUIMEHHOM,
OpP2AHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KONO2UYECKO20 HOPMUPOBAHUS AHMPONO2EHH020 8030eticmausi. MeToqoJIoTHs
MOHUTOPUHIA €CTECTBEHHBIX U aHTPOIIOTEHHBIX 3KOCHUCTEM.

JleMoHCTpanumn
[Toptper: A. JIxk. Tencnu.
Tabmumsr  u cxembl:  «CrpykTypa  OuoueHo3a»,  «ODKOcHUCTEMa

HIAPOKOJIMCTBEHHOTO JIECa», «DKOCUCTEMA XBOWHOTO Jiecay, « DyHKIIMOHATIbHbBIC
IPYIINbl OPTaHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B IKOCHUCTEMEY,
«llenu nuTanus (macTOUIIHAS, AETPUTHAS)Y, « DKOJIOTHYECKAs! MUPAMHUIA YUCED,
«JKoJIorMYecKasl mupamujia 0uoMacch», « IKOJOoTUUECKass MUpaMHuaa YHEPTUM,
«ObpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBIIeHHE Jieca MOcye
noxkapa», «JKocucremMa 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M MOTOK
SHEPruu B arpoiieHosey, «lIpumepsl ypoodKocucTem.

O6opynoBanue: repbapun pacTeHUH, KOJJICKIIMM HACEKOMBIX, Uydela ITHI] U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUHN, aKBapUyM KaK MOJIETh
9KOCHUCTEMBI.

IpakTnueckas padora «/3ydyeHue u onrcanue ypOOdIKOCUCTEMBIY.

Jlaboparopnasi padora «M3yuenue pazHOOOpa3usi MEITKHUX [MOYBEHHBIX
YIEHUCTOHOTHUX B PA3HBIX IKOCUCTEMAX).

IKCKypeust «DKCKYpCUs B THITMYHBIN OMOTEO1IeHO3 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJ0JIbHBIA WJIU TIOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYpcUsi «IKCKYPCHS B arpOdIKOCUCTEMY (Ha TMOJIe WK B TETUIMYHOE
XO03SUCTBO)».

Tema 10. Buocdepa — rinodanbHas IkocucTeMa

buocdepa — obuennanerapHas 0001049ka 3eMIH, Ie CyIIECTBYET WU
CyllecTBOBaJa ku3Hb. Pa3zButne mpencrabiennii o 6mocdepe B Tpyaax 3. 3rocca.



VYuenue B. U. Bepraackoro o 6uochepe. O6mactu 6uochepst u e€ cocras. XKupoe
BellecTBO Ouochepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHUs Ouocdeprl. OcoOeHHOCTH OUOChEpPHI Kak
ro0anpHOM 3K0ocuCcTeMBI. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB U OMOTreOXMMHYECKUE IUKIIbI (Yriiepojaa, a3oTra). PUTMHUUHOCTE siIBIIEHUMN
B Ouocdepe.

3oHanbHOCTH OMocdepsbl. [TonsiTue 0 6Guome. OCHOBHBIE OGMOMBI CYIIH: TYH/IPA,
XBOIHBIE JIECA, CMEIIAHHBIE U ITUPOKOJIUCTBEHHBIE JIECA, CTEIN, CABAHHBL, ITy CTHIHH,
TPONIMYECKUE JIECA, BBICOKOrOpbs. KimMar, pacTUTENbHBIM M KUBOTHBIA MU
OMOMOB CYIIIH.

CtpykTypa U QyHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOT0 MOTEHIMANIA U
o6nocepHbIx QyHKINH.

JleMoHCTpauumn

[Toptpetsl: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «l'eocheprr 3emnn», «KpyroBopoT azora B mpUpOAE»,
«KpyrosopoT yriepona B mnpupone», «KpyroBopor Kuciopoaa B HPHUPOIE»,
«KpyrosopoT Boabl B mpupoae», «OcHOBHbIE OMOMBI cymmn», «Kimmarnueckue
nosgca 3emim», «TyHapay», «Takra», «Cmemannsiil jgecy», «IIMpOKOIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTeiHay, « Tponnueckuit gecy.

OO6opynoBaHue: repobapuu paCTeHUIN pa3HbIX OMOMOB, KOJIJIEKIIUHU YKUBOTHBIX.

Tema 11. YesnoBek u oOKpyskamomas cpeaa

OKOJIOTUYECKUE KPU3UChI M HMX NpUYMHBL. Bo3aelcTBue denoBeka Ha
ouocdepy. 3arps3HeHue BO3ayuIHoi cpeapl. OxpaHa Bo3ayxa. 3arpsi3HEHUE BOJTHOM
cpenpl. OxpaHa BOJHBIX pecypcoB. Paspymienue nouBbl. OXpaHa NOYBEHHBIX
pecypcoB. MI3MeHeHne Kinumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIBHBIN U KMUBOTHBIM Mup. OxpaHa
pPaCTUTENIBHOTO U KUBOTHOrO MHUpa. OCHOBHBIE MPUHIMIBI OXPAHBI MPHUPOJIBI.
Kpacasie xuHuru. Oco0o oxpansiemble mpupoansie Ttepputopun (OOIIT).
borannueckue casibl ¥ 300JJ0TMYECKUE TTAPKH.

OCHOBHBIE TPUHUMUIIBI YCTOWYMBOTO Pa3BUTUSA YEIIOBEUECTBA U IPUPOJIBIL.
PanmonanbHoe  MPUPOAONOJB30BaHME UM COXpaHEHHE  OMOJOTMYECKOTO
pazHooOpasust 3emu. OOIKME 3aKOHOMEPHOCTH TJIOOANBHBIX JKOJOTHUCCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT0 KPU3KCA U €r0 BEPOATHBIE TOCIEACTBUS.

Pa3BuTHe METOMOB MOHHUTOPHUHIA PA3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemuvie ucciedo8anus nepexooa K pecypcocbepezaiowell u
KOHKYPEHmMOCnocoOHot anepeemuke. buonozuueckoe pasnooobpasue u 6uopecypchi.
Hayuonanvuvle ungopmayuonnvie cucmemvl, obecneyugarowue 00cCmyn K
uHgopmayuu no coOCmMosHUIN OMOEeNbHbIX 8U008 U IKocucmem. OcHOBbl



IKOpeaduIumayuy Kocucmem U Ccnocobod 60pvoOLl ¢ OUONOBPEHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHbix 9KOCUCTIEM.
JleMoHCTpauA
Tabnuie! u cxembl: «3arpsizHeHue aTMocepb», «3arpsa3HeHne Tuapochepb»,
«3arpsi3HeHue nouBb», «IlapHukoBsIii 3¢ ek, «Ocodo oxpaHseMble TPUPOTHBIC
Tepputopumn», «Moienu yrpapisieMoro MUpay.
Ob6opynoBanue: ¢oTtorpaduu OXpaHIEMbIX pPACTEHHM M KUBOTHBIX KpacHoi
kHuru Poccuiickont @enepanun, KpacHoW KHUTH PErMOHA.



IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI 11O
BUOJIOTUN HA YPOBHE CPEJHET'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBauBaeT TpeOOBaHHS K pe3yjibTaTaM OCBOCHHS
oOyyalomMMHUCAd MOporpaMM cpeaHero oOiiero oOpa3oBaHUs: JIMYHOCTHBIE,
METaInpeIMETHbIC U TTPEIMETHBIE.

B cTpyKkType TUYHOCTHBIX PE3yiabTaTOB OCBOEHHUS MPOTpPaMMBbI 10 OHOJIOTUU
BBIJICJICHBI CIEAYIOIIME COCTABIISIONIME: OCO3HAHME O0YyYaroUUMUCS POCCUNUCKON
IPAXKJAHCKOM MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIBHOCTH
U CaMOOMpEACNeHUI0, Haluyue Momusayuu K OOy4eHHIO OHOJIOTHH,
yeneHanpaegienHoe paszeumue BHYTPEHHUX YOEKIEHUW JUYHOCTHU HAa OCHOBE
KJIIOYEBBIX IIEHHOCTEH M HMCTOPUYECKUX TPAAULMHA pa3BUTHS OUOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
NEATENbHOCTH LEHHOCTHO-CMBICIOBBIMUA YCTAHOBKAaMH, MPUCYIIUMH CHCTEME
OMOJIOTUYECKOT0 00pa30BaHuUs, HAlUYUe NPABOCO3HANUS YKOTOTUYECKON KYIbTYpHI,
cnocoboHocmu cmasums NEIN U CTPOUTDH KU3HEHHBIE TIIaHBI.

JIMYHOCTHBIE Pe3ybTAThl OCBOEHUS MPOTPaMMBbI 110 OMOJIOTUU JOCTUTAOTCS
B E€IUMHCTBE Y4YeOHOM U BOCHUTATEIBHOM JAESITENIBHOCTHU B COOTBETCTBUU C
TPaJAULIMOHHBIMU POCCUICKUMH COLIMOKYJIBTYPHBIMHU, HCTOPHYECKUMU U TyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, NMPUHATHIMU B OOLIECTBE MpaBUJIAMU MU HOPMaMHU
MOBEIEHUSI U CIOCOOCTBYIOT MpolleccaM CaMOIO3HAHMSI, CaMOBOCIMTAHUS U
CaMOpa3BUTHUA, PAa3BUTUS BHYTPEHHEHW MO3WLMM JUYHOCTH, MATPUOTHU3MA H
YBAKEHUS K 3aKOHY M MPABOIMOPSAKY, YETOBEKY TPyJa U CTapuIeMy MOKOJICHHUIO,
B3aMMHOI0 YBa)KE€HHUSA, OEPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HAcleIul0 U
TpaJULIMsIM MHOTOHALIMOHAJIBLHOTO Haponaa Poccuiickoit denepanuu, npupoae u
OKpY’KaroUIen cpeie.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS yueOHoro mnpeamera «buosorusy
JOJKHBI OTPaXaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYarOIIMXCsl PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMl, TO3UTUBHBIX BHYTPEHHHX  YOEXIEHUH, COOTBETCTBYIOLIUX
TPaJAULMOHHBIM LEHHOCTSM POCCUHCKOrO OOILECTBA, PACIIUPEHHUE >KU3HEHHOTO
ONbITa U OMNBITA ACATENBHOCTH B MPOLECCE PEATU3ALMKH OCHOBHBIX HANpPAaBIICHUN
BOCIIUTATEIBHOU €ATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpaxaaHCKOro BOCIUTAHUSA:

c(OPMUPOBAHHOCTH IPAXKJIAHCKOM MO3ULINK 00yYaroIIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHHUE CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH, yBAKEHUE 3aKOHA
U TIPABOTOPSAKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOW JAEATEIBHOCTA NP  CO3JIAHUU
y4eOHBIX MPOEKTOB, PEIIEHWH Y4YEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHITTOJTHECHUU
OMOJIOTHYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENAENIATh COOCTBEHHYIO TO3UIMI0 1O OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSATD €€;

YMEHHUE YUYUTHIBATh B CBOMX JCHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCXKICHUAMH, KyJIbTYPHBIMHA IIEHHOCTSIMU U
COLUAIBHBIM TMOJIOKEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IPOILIECCE COBMECTHOTO BBINIOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIEJOBATEIbCKUX 3a7ad, YBaXKHUTEIBHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB NP OOCYXKJIEHUHU CIIOPHBIX BOIPOCOB
OHMOJIOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTh K TYMAHUTAPHON M BOJOHTEPCKOM JAECATECIHHOCTH;

2) NIaTPHUOTHYECKOT0 BOCITHTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKON rpaXJaHCKOU WJICHTUYHOCTH,
MaTPUOTU3MA, YBAKEHUA K CBOEMY HApPOJy, YYBCTBA OTBETCTBEHHOCTH MEPEL]
PoauHoii, ropaoctu 3a cBOM Kpau, CBOXO PosiMHY, CBOU SI3bIK U KYJIBTYPY, IPOIILIOE
Y HACTOSII€e MHOTOHAIIMOHAJILHOTO Hapojia Poccuu;

[IECHHOCTHOE OTHONIEHUE K MPUPOJHOMY HACIEIUIO U MaMATHUKAM IIPUPOJIbI,
OOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUEHBIX B CTAHOBJICHHE U
pa3BuUTHE OWOJIOTHM, TOHUMAHMUS 3HA4YCHUs OWOJOTUM B TMO3HAHWU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3anmTte OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 CYyAL0Y;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HAHUE JTYXOBHBIX LIEHHOCTEN POCCHIICKOTO HapoJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, dTUIECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSCh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIaJa B TIOCTPOCHHE YCTOWYMBOTO OyyIero;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJUTEIISIM, CO3IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHATHS IEHHOCTEH CEMEWHOM KHU3HU B COOTBETCTBUU C
TpaauusiMu Hapo10B Poccuu;

4) 3¢TETHYECKOr0 BOCIIMTAHHUSA:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOUasl 3CTETHKY ObITa, HAYYHOTO W
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYJa, OOLIECTBEHHBIX OTHOIICHUH;

IMOHUMAHUE SMOLIMOHAIIBHOTO BO3JAEUCTBUS KUBOU MPUPOBI U €€ IEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUAAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢u3uyeckoro BOCHUTAHHSNA, (POPMUPOBAHHS KYJIbTYPbI 310POBbSI M
IMOIMOHAJIBLHOTO 0JIArONOJTyYHs:

MOHUMAaHUE U pean3alus 310pOBOro 1 6e3onacHoro oopasa >ku3Hu (310pOBOE
UTaHue, COOJII0IEHNE TUTUEHUYECKUX MPABUIT U HOPM, cOaJTaHCUPOBAHHBINA PEKUM
3aHATHH W OTABIXa, peryysipHas ¢u3ndeckas aKTHBHOCTH), OEpEekKHOro,
OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIIEHUS KCOOCTBEHHOMY (PM3WYECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

NOHUMAHWE LEHHOCTH MpPaBUJ HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30macHOro MOBEICHUS B CUTYaIUsX, YTPOKAIOIIUX 3J0POBBIO U YKU3HU JIOJIEH;

OCO3HAHHWE TOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYCK (YIOTpeOICHUS
AJIKOT0J1s5, HAPKOTUKOB, KYpEHHS);

6) TPy10BOT0 BOCIIUTAHMS :

TOTOBHOCTh K TPYyAYy, OCO3HAaHHE IIEHHOCTU MACTEPCTBa, TPYI0II00UE;

TOTOBHOCTh K AKTUBHOW JI€SITEIBHOCTH TEXHOJOTMYECKON U COLMATbHOU
HaIpaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATh, MIIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJIHATH TAKYIO JIEATEIbHOCTD;

HMHTEpEC K pa3iaudHbiM cepaM MpodhecCUOHATIBHOU JEATeIbHOCTH, YMEHHE
COBEpIlIaTh OCO3HAHHBIA BBIOOP Oynaymied mpodeccun U peaau30BHIBATH
COOCTBEHHBIC KU3HCHHBIC TJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHUIO U CamMoOOpa3OBaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) IKOJIOTHYECKOT0 BOCIIUTAHHUS:

AKOJIOTMYECKH 11€JIeCO00Pa3HOE OTHOIIICHUE K MPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CylIECTBOBAHUS;

TOBBIIIIEHUE YPOBHS JKOJOTMYECKOM KYJIbTYphl: MNPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKHM WX BO3MOXHBIX MOCJIEACTBUNA IS
OKPYXKaroLIen Cpebl;

OCO3HaHME TJI00ATBHOTO XapakTepa IKOJIOTUYECKUX MpoOiIeM U MyTed ux
pelieHus;

CIIOCOOHOCTH MCIIOJIH30BATh MPUOOpETaeMble MPU U3yUSHUHU OMOJIOTUY 3HAHUS
M yMEHUS TpU peHieHuH  TpolieM, CBSA3aHHBIX C  PalMOHAIBHBIM
MPUPOJIOTIONL30BaHNEM  (COOJIOJIEHHE TpaBUJl  TOBEJACHUS B  IPHUPOJE,
HaIpaBJICHHBIX Ha COXPaHEHHWE paBHOBECHUS B DKOCHUCTEMax, OXpaHy BHJIOB,
AKOCHUCTEM, OMoChephl);

AKTUBHOE HENPUATHUE JIEUCTBUM, MPUHOCAIIMX Bped  OKPYKAIOILIEH
MPUPOTHON Ccpefie, YMEHUE MPOTHO3UPOBATH HEOJIATOMPUATHBIE SKOJOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;



HAJIMYUE PA3BUTOTO SKOJIOTHYECKOTO MBIIUICHUS, SKOJOTHUYECKON KYJIbTYpHI,
OTbITa NEeSATEIbHOCTH HKOJIOTUYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B IO3HABATEJIbHON, KOMMYHHUKATUBHON M COIMAIbHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUUYECKOMN NIEATEIbHOCTH IKOJIOTUYECKON
HAIpPaBIEHHOCTH;

8) HeHHOCTH HAYYHOTI'0 TIO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKH M OOIIECTBEHHOI MPaKTUKHU, OCHOBAaHHOTO Ha JIMAajore
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUDPE;

COBEPILIEHCTBOBAHKE SI3BIKOBOM W UUTATEIBCKOM KYJIBTYpPhl KaK CpEACTBa
B3aMMOJICUCTBHS MEXTY JIIOABMU U TIO3HAHUSI MUPA;

MOHUMaHWEe ChenupUKH OMOJOTUM KaK HayKH, OCO3HaHHS €€ poiu B
(GopMUPOBaHNN PAIIMOHATHFHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUHM IEIOCTHOTO
MpeCTaBICHUST 00 OKPYXKAIOIIEM MHUpPE KaK O €IWHCTBE MPHUPOJBI, YEIOBEKa U
oOuiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEW M pELIEHUH MpodsieM
COXPAHEHUsI IPUPOJIHOTO PaBHOBECHS;

yOSXKAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJiI COBPEMEHHOW ITMBUIIM3AIINH:
o0OecrieueHrnss HOBOTO YPOBHS Pa3BUTH MEAHMIIMHBI, CO3/JaHHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pEIIaTh PECYypCHblE  MpPOOJIEMbl  pa3BUTHUSA
YeJIOBEUECTBA, MOUCKA MyTeW BBIXO/A M3 II00ATBHBIX IKOJIOTHUYECKUX MPOOIeM U
o0ecnieyeHus  Mepexoja K  YCTOMYMBOMY — pa3BUTHIO,  PalMOHAIBHOMY
WCIIOJIb30BAaHUIO TPHUPOJHBIX PECYpCOB M (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYEHHWH OHMOJOTMYECKHX 3HAHMA B IIEJIAX
MOBBIIICHUS OOIIEH KYJIbTYpbl, €CTECTBEHHO-HAyYHON TPAMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIBHOW T'PaMOTHOCTH OOydYaromuxcs, GopMupyemon
P U3Y4YCHUH OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJOB TMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH WCIONb30BaTh TIOJMydaeMble 3HAHUA JJIA aHalu3a W
OOBSCHEHHUSI SIBIICHUN OKPYKAIOIIET0 MUpa U MPOUCXOIAIUX B HEM H3MEHEHUH,
yMEHUE JefiaTh OOOCHOBAHHBIC 3aKJIIOYCHHS HA OCHOBE HAy4YHBIX (PAKTOB U
MMEIOIIUXCS JAaHHBIX C HENbI0 MOTYUYSHHsI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO HCIIOJIB30BaTh OMOJOTHYECKHE 3HAHUS IS
perieHus IpoOJIeM B pealbHbIX KU3HEHHBIX CUTYAIIUSX;

OCO3HaHWE IIEHHOCTH HAy4YHOW JEsITeNbHOCTH, TOTOBHOCTH OCYLIECTBIIATH
MIPOCKTHYIO M UCCIIEOBATEIBCKYIO ICSITEIIbBHOCTh HHANBUYAJILHO U B TPYIIIIC;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHHWM 1O OHOJIOTHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS ydeOHOro mpemmera «buomornsyy
BKJIFOYAIOT: 3HAYUMBbIC JUIsI (OPMHUPOBAHHS MHUPOBO33PEHUS OOYJAIOITUXCS
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) 0OIeHayYHbIE TMOHSATHUS, OTpa)Karolue
[EJIOCTHOCTh HAy4YHOM KapTHHBI MHpa M CHEHU(PUKY METOIOB TMO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHUs, SIBJICHHUE, MPOIIECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeI0BaHNE, HAOIIOACHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE); YHUBEPCATbHbIC
ydyeOHble JehCcTBUA (MO3HABaTElIbHbIE, KOMMYHHKATUBHbBIC, PETYJSTUBHBIC),
obecrieunBaronyie GopMupoBanue (GyHKIIMOHATBLHON TPaMOTHOCTU U COI[UATBHOM
KOMITETCHIIMH 00YyJalOINUXCs; CIIOCOOHOCTh 00YyYarONUXCsl HCTIOIb30BaTh

OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,
MHUPOBO33PEHUYECKME 3HAHMS W  YHUBEpCaJbHble Yy4yeOHbIE JCHCTBUS B
MO3HABATENLHOM U COLIMATILHOMN MPaKTHKE.

B pesynbrare nzydenus: OMOJIOTHHM Ha YPOBHE CPEIHETO 00I11eT0 00pa3oBaHus
y oOyuaromerocsi OyayT copMHUpOBaHBI TO3HABATEIbHBIE YHUBEPCAIbHBIC
y4eOHbIE JEHCTBUS, KOMMYHHKATHUBHBIC YyHHUBEpCAIbHBIC Y4COHBIC NEHCTBHSI,
PETYSTUBHBIC YHUBEPCAIbHBIC yUeOHBIC TCUCTBHUSA, COBMECTHAS JCSITCIBHOCTb.

MeramnpeaMeTHbIe PE3yabTaThl OCBOCHUSI IMPOTPaMMBbl CPEIHEro OOIIEro
00pa3oBaHMsl TOJKHBI OTPAXKATh:

OBiaanenue YHHBEPCAJIbHBIMH yueOHBIMU NM03HABATEJIbHBIMH
AEeCTBUAMM:

1) 6a3oBbIe JIOTHYECKHE IeHCTBHUS:

CaMOCTOSATENIbHO  (OPMYJIMpPOBATh W aKTyaJlH3upoBaTh  MpolieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHHUM MPUEMBI JIOTUYECKOTO MBIILICHUS
(ananu3a, cuHTE3a, CpaBHEHUS, KilacCu(pUKaIUKU, 000OIIEHUS ), PACKPBIBATh CMBICI
OMOJIOTUYECKUX TIOHATHH (BBIACIATh UX XapaKTEPHBIC MPHU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMH MOHATUSIMHU);

OTpeNeNsaTh IEeNU JeATeIbHOCTH, 3a/JaBas IapaMeTpbl M KPUTEPUU HX
JOCTHXKEHUSI, COOTHOCUTD PE3YyJIbTAThI IEATETLHOCTH C TOCTaBICHHBIMU LIETISIMU;

MCIIOJIH30BaTh OMOJIOTUYECKHUE TTOHATHUS TSl OOBsICHEHUST (DAKTOB U SIBJICHUIM
YKABOM IIPUPOBI;

CTPOUTH JIOTHYECKUE paCCyXIeHUs (MHAYKTHBHBIC, JACHYKTUBHBIC, TIO
AQHAJIOTUH), BBISBISTH 3aKOHOMEPHOCTH M TMPOTHBOPEYHUS B PaCCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

IPUMEHSTh CXEMHO-MOJICITBHBIE CPEACTBA TSl PECTABICHUSACYIIIECTBEHHBIX
CBSI3€H M OTHOIICHHWHA B M3yYaeMbIX OMOJOTHYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO0  poOJAd,  BBIBIEHHBIX B Pa3JIMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUIAH pelIEHUs MPOOJEeMbl C YYETOM aHaau3a MMEKUIUXCS
MaTepUalbHBIX 1 HEMAaTePUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JAESTEIbHOCTD, OLIECHUBATh COOTBETCTBUE PE3YIJIHTATOB
LEJIIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAVMHHUPOBaTbH M  BBINOJHATH pabOTy B  YCJIOBHUSX  PpEalbHOIO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOT'O B3aUMOJICUCTBHUS;

pa3BUBATh KPEATUBHOE MBILUICHHUE [IPU PEIIEHUH KU3HEHHBIX ITPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHUA:

BJIaJI€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U POEKTHON JESATEIBHOCTH,
HaBbIKAMHM  pa3pelieHusi 1OpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATENIbHOMY MOUCKY METOJOB PELIECHUs TPAKTUYECKUX 33]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCIIOJIB30BaTh pA3JIMYHBIE BHJBI JCATENBHOCTH IO IOJYYEHHID HOBOIO
3HaHUA, €r0 HHTEpIpeTaluy, MNpeoOpa3oBaHUI0 U NPUMEHEHHUIO B YUYEOHBIX
CUTYAIMSIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX U COLUATBHBIX MPOEKTOB;

(opMHpOBaTh HAYYHBIH TUI MBILUICHUS, BIAJI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSAMU U METOAAMM;

CTaBUTh M (HOPMYJMPOBaTH COOCTBEHHBIE 3aJadyd B 00pa30BATEIbHON
NEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBUSIBJIATh TPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJlM3upoBaTh 3ajady,
BBIIBUTATh TUNOTE3Y €€ PEeIICHUs, HAXOAUTh apTyYMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHNUS;

aHAJIM3UPOBAaTh IIOJIyYEHHBIE B XOJ€ PEIICHUS 3aJadd  Pe3yJbTaTshl,
KPUTHUYECKN OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CHUTyallUsiM, OLEHUBATh NPHOOPETEHHBINA OIIBIT;

OCYIIECTBIISATH LEJICHANIPABICHHBIN MOMCK MEPEeHoca CPEACTB U Coco00B
JEUCTBUA B TPO(PECCHOHATIBHYIO CPENY;

YMETh NEPEHOCUTH 3HAHUS B MO3HABATENbHYIO U MPAKTUYECKYIO 00JIaCTH
KU3ZHENIEATEIbHOCTH;

YMETbh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00J1acTell;

BBIJIBUTaTh HOBBIE UJEH, NPEJIaraTb OpUruHaIbHBIE MOIXO/bI U PEIICHMUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE aJbTePHATUBHBIC PEILICHUSI.

3) pa6ora ¢ uHpopmaIueii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHHMKAX MH(MOpMaIuu (TEKCTe yueOHOTro
nocoOusi, HAay4YHO-TIONMYJISIPHOM suTeparype, OWOJIOTUYECKUX CIIOBapsiX W
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax aHHbIX, B UHTepHETE), aHAIM3upOBaTh



MH(GOPMALIMIO PA3IMYHBIX BUJOB U (POPM Ipe/CTaBICHUS, KPUTUUECKU OLEHUBAThH
€€ JI0CTOBEPHOCTh U HENIPOTUBOPEUYMBOCTH;

(GopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOAbI MPU TIOUCKE U
otOope Ouosiornyeckoil mHpopManru, HEOOXOAUMOM ISl BBITIOTHEHHS Y4€OHBIX
3azay;

npuoOpeTaTh OMBIT MCIOJIb30BaHUSI WH()OPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO UCIIOIb30BAHUS PA3THMUHBIX
ITOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMYy  TpeaCTaBICHUS
ouonoruueckor nHPopMauu (Cxembl, rpaduKy, TUarpaMMbl, TaOIUIBI, PUCYHKU
H JIpyroe);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpEJACTBAa IMpu padore ¢
Ouonoruueckod uHOpManMen: NPUMEHATh XUMHUYECKHE, (PUINYECKUE U
MaTeMaTU4YeCKHe 3HAKHM U CHUMBOJIbI, (opMyibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M NPEoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HaIJISITHOCTH;

BJIaJ€Th ~ HABBIKAMHM  paclo3HaBaHWAd M 3alUThl  WH(OpMaIuwy,
MH(POPMAIIMOHHOM 0€3011aCHOCTU JIUYHOCTH.

OgiaieHHe yHUBEPCAJbHBIMU KOMMYHUKATHBHBIMH AeHCTBUSIMM:

1) ob1enne:

OCYLIECTBIISATh KOMMYHUKAILIMH BO BCeX c(hepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WU JIUCKYCCHM IO CYIIECTBY OOCYX)AaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIbHO BBINIOJHEHUS MpeiaraeMou
3a/lay, YUYUTHIBaTh UHTEPECHl U COTJACOBAHHOCTH MO3MIMKI IPYTUX YYACTHHUKOB
JIMajIoTa WM JTUCKYCCUH);

pacrno3HaBaTh HeBepOaJbHbIE CpEICTBAa OOLICHHs, MOHUMAaTh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMATYAaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJETh PA3IUYHBIMU CHOCOOAMU OOILEHUS M B3aUMOJCHCTBUS, MOHUMATh
HaMEpEeHUs IPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEIbHOE OTHOLICHHE K COOECeTHUKY
U B KOPpeKTHOU popme hopMyITupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY 3PEHHS C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eATETbHOCTh:

NOHUMATh W KCIOJb30BaTh MPEUMYILECTBA KOMAHIAHON M MHJIUBHUAYaJIbHOU
paboTHI MPU PEIICHUH OMOJIOrMYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
IPUMEHEHUS TPYMIOBLIX (JOPM B3aUMOACHCTBUS MIPH PEIICHUU YUeOHOH 3a/1a4u;

BbIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX NEHCTBUI C Y4YETOM O0OLIUX
MHTEPECOB M BO3MOKHOCTEN KAKJIOTO WIEHA KOJUIEKTUBA;



MpUHUMATh 1€IM COBMECTHOW  JI€ATEIbHOCTH, OPraHU30BbIBaThH U
KOOPAWUHUPOBATh JEWUCTBUS MO €€ OCTHKEHHUIO: COCTABJATh IUIAH JICWCTBUU,
pacupenensiaTb pojad ¢ Y4E€TOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHHMBATh KAYECTBO CBOETO BKJIa/1a M KaX/I0T0 YYaCTHUKA KOMaH/IbI B OOIITHIA
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

IpeayiaraTb HOBBIE NIPOEKThI, OLEHHMBaTh HAEU C TMO3UIUU HOBU3HBI,
OpUTHMHAIBHOCTH, MPAKTUYECKON 3HAUNMMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYAIMSIX, IPOSIBISITH TBOPUYECTBO U BOOOpaKEeHUE, OBITh MHUIIUATUBHBIM.

OBJiaieHNie YHUBEPCAJIbHBIMHY PEryJIsiITUBHBIMH HeHCTBUSIMH:

1) camoopraHu3amusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UJIS BBIABJICHHUS TPoOOJIeM U HX
pElIeHUs B )KU3HEHHBIX U YUYCOHBIX CUTYaIUAX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHHWM IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBHSX M MOCTYIKAaxX MO OTHOLIEHUIO K JKUBOU MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPY KAIOIINX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATEIBHYIO JNESITEIbHOCTD, BBISBIATH
po0sieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 33/1aUul B 00pa30BaTEIbLHOM
NEATEIbHOCTU U KM3HEHHBIX CUTYaIUAX;

CaMOCTOSATENIbHO COCTABJIATH IIJIaH PEUICHUs TPOOJIEMBI C YUETOM UMEOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEU U MPEANOYTECHUM;

JIaBaTh OLICHKY HOBBIM CUTYAIlUsIM;

pacuMpsTh paMKH y4eOHOTrO MpeJIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUM;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

crnocoO0cTBOBaTh (OPMUPOBAHUIO U TPOSABICHUIO ILIMPOKOW HPYyIuLUU B
pPa3HBIX 00JIACTSIX 3HAHWM, TOCTOSIHHO TOBBIINIATH CBOWM 00pa3OBaTENbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyalldsIM, BHOCUTh KOPPEKTHUBBI B JEATEIIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BIIQJICTh  HaBBIKAMH  [IO3HABATEIIbHOW  pediekcMu Kak  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUM UM MBICIUTEIBHBIX TPOILIECCOB, UX PE3yJbTATOB U
OCHOBaHHM, MCIOJIb30BaTh MPUEMBI PEIICKCUU JIJIST OIEHKH CUTYaIlMH, BbIOOpa
BEPHOT'O PELICHUS;

yMETh OIICHUBATh PUCKHM U CBOEBPEMEHHO IPUHUMATh PELIEHUs] MO HX
CHUKEHUIO;



IIPUHAMAaTb MOTHBBI M AapryMEHTHl APYTMX I[pPU AaHAIU3E pPE3YJbTAaTOB
NEeATEIIbHOCTH;

3) npuHATHE cedsI U IPYruX:

IPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U JJOCTOMHCTBA,

IIPUHAMATh MOTHBBI M AapryMEHTHl JAPYTMX INPU AaHAIU3€ PE3YJIbTAaTOB
NEATEIIbHOCTH;

IIPU3HABATh CBOE MPABO U IIPABO APYTHUX HA OLINOKHY;

pa3BHUBaTh CIOCOOHOCTh IOHUMATh MUP C O3UIMH JPYTrOro 4eJIOBEKa.

IHPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIC PE3yNbTaTBl OCBOCHHUS COJICPKAHUS Y4eOHOro TMpeaMeTa
«buonorus» Ha yrayOoméHHOM YPOBHE OpPHMEHTHPOBAaHBI Ha OOEcCTeUeHHE
npodunbHOro  00yueHuss  oOydaromuxcsa  Ouosiorud. OHU  BKIJIIOYAIOT:
crienuduyeckue sl OMOJIOTMU HayYHbIE 3HAHUS, YMEHHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHHIO, UHTEPIIPETAIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH 10
MOJIyYCHHUIO HOBBIX 3HAHUW M UX MPUMEHEHHUIO B PAa3JIMYHBIX YUY€OHBIX, a TAKKE B
peanbHbIX XKU3HEHHBIX cuTyanusx. lIpenMeTHbie pe3yiabTaThl MPEACTaBICHBI MO
rojiamMm U3y4yeHus.

[IpenmeTHBIC pe3yIbTaThl OCBOEHUS ydeOHOTO mpeamera «buomorus» B 10
Kjlacce NOJIKHBI OTPAKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUM O MECTE€ M pPOJU OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, B
MO3HAHUU  3aKOHOB TMPUPOABI M  pEHIEHUH Mpo0JeM  PpalMOHAIBHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUIUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHoJIoTNY;

BJIQJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas  BKIIOYAET:
OCHOBOIIOJIAral0IMue OWOJOTHYECKUE TEPMUHBI M TOHATHS (KM3Hb, KIIETKAa,
OpraHu3M, MeTadO0Ju3M, TOMEOCTa3, CaMOpPETYJIALHMs, CaMOBOCIPOU3BEACHUE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M Pa3BUTHUE), OMOJIOTUYECKHE TEOPUU
(xnetounas teopus T. llIBanna, M. lllneitnena, P. Bupxosa, xpoMocomHas Teopus
HacienctBeHHoctd T. Moprana), yuenus (H. WM. BaBunoBa — o neHrtpax
MHOT000pa3usi ¥ MPOUCXOKIEHUS KyIbTYPHBIX pPAcTeHHi), 3aKOHBI(eIUHOOOpa3Us
MOTOMKOB TI€PBOI0 TOKOJEHHUS, PaCHISIJICHUs, YUCTOThl TaMeT, HE3aBUCHUMOTO
HacinenoBanuss [. MeHngenss, TOMOJIOTUHYECKUX PSIAOB B  HACIEICTBEHHOU
m3menunBoctu H. M. BaBunoBa), npuHIUIIBI (KOMILJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMHM METOJIaMH HAy4YHOrO I[IO3HAHUS, HCMIOJIb3yEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUAX JKUBBIX OOBEKTOB (OMHCAHHWE, HW3MEpPEHUE,
HaO0JII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIACNATH CYIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
AYKapUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM YHCIE
OakTepuii, rpubOB, paCTEHUM, KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB PpACTEHMH, IKUBOTHBIX, YEJIOBEKA, IPOILECCOB KUZHEIEATECIbHOCTH,
MPOTEKAIOIINX B OPraHMW3Max PACTCHUM, KUBOTHBIX U YEIIOBEKa, OMOIOTUYECKUX
MIPOLIECCOB: OOMEHa BelIeCTB (MEeTa0O0n3M), MPEBPAIICHUS YHEPTUHU, OpPOKEHHUS,
aBTOTPO(HOIO M TeTepoTPO(HOro TUIOB MUTAHUS, (OTOCUHTE3a U XEMOCHUHTE3a,
MHUTO3a, M€i03a, raMeToreHe3a, SMOpHOreHe3a, MOCTAIMOPUOHAILHOTO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHIWBUIYabHOTO  pa3BUTUs  OpraHm3ma  (OHTOTEHE3a),
B3aMMO/ICICTBHS T'€HOB, T€TEPO3UCaA, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YyCTaHAaBIUBATh B3aHMMOCBSI3U MEXIY OPraHOMIaMU KIETKH U HUX
GYHKIUSIME, CTPOCHHEM KJIETOK PAa3HBIX TKAaHEH W WX (QYHKIHSIMH, MEXITY
OpraHaMM ¥ CHCTEeMaMH OpPTaHOB y pAacTEHH, XUBOTHBIX W YENOBEKa U HX
GyHKUUSIMH, MEXKIYy CHUCTEMaMH OpPraHoB M UX (GYHKUUIMH, MEXKIY dSTarnaMu
oOMeHa BEUIECTB, 3TallaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX I[IUKJIOB OPraHU3MOB,
TanaMu 3MOPUOHAIBHOTO Pa3BUTHUS, T€HOTUIIOM M (PEHOTHUIIOM, (DEHOTUIIOM H
dbakTOpamMu cpeibl OOMTaHNUS,

YMEHUE BBISIBJIATh OTIMYUTENIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIIE
pacTeHU, )KUBOTHBIX M UYEJIOBEKa;

YMEHHME HCIOJb30BaTh COOTBETCTBYIOIME AapryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUIsI JOKA3aTeIbCTBAa POJACTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT,;

yMEHHE peniaTh OMOJIOTHYECKUE 3a/1a49H, BBISABIATH IPUYUHHO-CIICICTBCHHBIE
CBSI3M MEXKIY MCCIIETyeMbIMU OMOIOTHYECKUMH MPOLIECCAaMU U SIBJICHUSAMH, JeNIaTh
BBIBOJIBI ¥ TIPOTHO3bI HA OCHOBAHUU TIOJIyYCHHBIX PE3YyJIbTATOB;

yMEHUE BBINOJIHATh JTAOOpATOPHBIE M TpaKTU4YecKue padoThl, COOIOIATH
MpaBuiia Mpy padboTe ¢ yueOHbIM U J1a00OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPSITh HX OKCIEPUMEHTAIBHBIMH
cpeactBaMu, (GOpMyIUpys Ielb HUCCIEIOBaHUS, AaHAIW3UPOBATH IOTYYCHHBIC
pe3ybTaThl U JENIaTh BHIBOIBI,

YMEHHE Y4YacTBOBaTh B yYE€OHO-HMCCIICIOBATEIILCKONH paboTe Mo OHOJIOTHH,
HKOJIOTMH U MEIUIIMHE, MPOBOJMMON Ha 0a3ze IIKOIBHBIX HAYYHBIX OOINECTB, U
NyOJIMYHO  TPEACTABIATh  TOJYYEHHBIE  pEe3yNbTaThl Ha  yUYEHHYECKHX
KOH(epeHIUsIX;

yMEHHE OIICHMBATh ATHUYECKHE AacleKThl COBPEMEHHBIX MCCIEJI0BaHUN B
objactu  OuonorMM W MEOUIMHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE
OIIOIOTBOPEHHE, HAIMPABJICHHOE M3MEHEHHE T'€HOMa W CO3JIaHUE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BbIOOp Oynayliei mnpodeccruoHanbHON
JEeSATENBbHOCTH B 00JacTH OUOJOTHU, MEAMIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJILCKOTO XO3SIICTBA, MUILEBOM MPOMBIIUIEHHOCTH, YINIyOJIATh MO3HABATEIIbHBIN
MHTEpEC, HAMPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH Mpodeccuu u
IPOJOHKEHHE OMOJIOTMYECKOro 00pa3oBaHHsA B  OpraHU3allUdAX  CPEAHETO
MPO()eCCUOHAIEHOTO U BBICIIETO 00pa30BaHMUsI.

[IpeameTHbIe pe3ysbTaThl OCBOCHUSA yueOHOro mpenmera «buonorus» B 11
KJ1acce OJIKHBI OTPAKATh:

c(hOPMHUPOBAHHOCTh 3HAHMA O MECTE M POJU OHOJOTHUH B CHCTEME
€CTECTBEHHbIX HayK, B (OPMHpPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOIBI 1 PEHICHUH YKOJIOTUIECKUX MPOOIeM
YeJloBeUeCTBa, a  TakKe B PEIIEHHH  BONPOCOB  PAlMOHAIBHOTO
OPUPOJIONOIB30BaHUS, U B (HOPMHUPOBAHUM LIEHHOCTHOI'O OTHOLIEHUS K MPHUPOJE,
0OILECTBY, YENOBEKY, O BKJIaJI€ POCCUICKUX U 3apyO€KHBIX YUEHBIX-OMOJIOIOB B
pa3BUTHE OUOJIOTHH;

YMEHHME BJAJETh CHCTEMOM OHMOJOTMYECKMX 3HAHUM, KOTOpas BKJIIOYAET
ONpeieNeHUus] M IOHUMaHHE CYIIHOCTH OCHOBOIIOJIATalOMIUX OMOJIOrMUECKUX
TEPMUHOB M TIOHSATHHM (BUJ, dKOcHUcTeMa, Ouocdepa), OMOJIOTHUECKHE TEOPUU
(aBomrormonHas teopus Y. JlapBruHa, CHHTETUYECKAs! TEOPHS DBOJIOIUH), YICHUS
(A. H. CeBepuoBa — 0 nmyTsiX U HampaslieHUsX 3Borounu, B.M. BepHanckoro — o
ouocdepe), 3akoHbl (reHeTnueckoro paBHoBecus JIx. Xapau u B. BaiiaGepra,
3apoapiieBoro cxoactsa K. M. bopa), mpaBuna (Munumyma FO. JluOuxa,
AKOJIOTMYECKON NHUpAMHUIbl IHEPruu), rumotesbl (rumore3a «mupa PHK» V.
I'unGepra);

yMEHHE  BIaJ€Tb  OCHOBHBIMH  METOJaMH  HAy4yHOTO  IIO3HAHUS,
UCIIOJIb3yEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX 00BEKTOB U SKOCUCTEM
(omucanue, M3MepeHue, HAOMIOACHUE, DKCIIEPUMEHT), CIocOOaMU BBISBICHUS U
OILICHKH aHTPOITOTEHHBIX U3MEHEHUI B PUPOJIE;

YMEHHE BBIIEIATh CYIICCTBEHHBIC TMPU3HAKU: BHUAOB, OHOTEOIIEHO30B,
DPKOCUCTEM H Ouocdepbl, CTaOMIM3UPYIONIETO, IBUXKYIIETO U Pa3phIBAOIIETO
€CTECTBEHHOT'O otbopa, AJJIOTIATPUUECKOT O u CUMIIaTPUYECKOTO
BUI000pa30BaHus, BIMSHUS JABMKYIIUX CHJI SBOJIOIMK HA TeHO(POH I TIOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB K Cpelie OOMTaHUs, YepeIOBaHUs HANPaBICHUH
HBOJIIOIIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B SKOCUCTEMAX;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3M MEXAYy MPOLECCAaMH 3BOJIOIUH,
JBYDKYIIUMHA CUJIAaMU aHTPOTIOT€HE3a, KOMITIOHEHTAMHU DPAa3JIMYHBIX SKOCUCTEM WU
MPUCTIOCOOTICHUSIMA K HUM OpPTaHU3MOB;

YMEHHE  BBISABIATH  OTJIMYUTENBHBIE  TPHU3HAKA  JKUBBIX  CHCTEM,
IPUCIOCOOJIEHHOCTh BUJIOB K Cpefie OOMTaHusl, a0MOTHUECKUX U OMOTHYECKUX



KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBSI3€H OpPraHM3MOB B  COOOIIECTBaXx,
AHTPOTIOTEHHBIX U3MEHEHHI B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE WCIIOJIb30BaTh COOTBETCTBYIOIIME AapPTYMEHTHI, OMOJOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIUKY JJISI JJOKA3aTeIhCTBA POJICTBA OPTraHU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB M CPEJIbl OOUTAHUS, CINHCTBA
YeIIOBEYECKMX pac, HEOOXOTUMOCTH COXpPaHEHUS MHOrooOpasus BHUIOB W
AKOCHCTEM KaK yCIIOBHS COCYIIECTBOBAHUS IPUPOJIBI U YEIIOBEYECTBA;

YMEHHUE periaTh OMOJOTUYECKHUE 3a]]a9H, BBISIBISATH TPUIHMHHO-CIICACTBEHHBIC
CBSI3U MEXIY UCCIEAYEMbIMU OMOJIOTHYECKUMHU TIPOIECCAMU U SBJIICHUSIMH, JIeTIaTh
BBIBOJIBI M TTPOTHO3BI HA OCHOBAHUH TTOJTYYCHHBIX PE3yJIbTATOB,;

YMCHHE BBIMOIHITH JIA0OPATOPHBIE M TMPAKTHYECKHE DPAaOOTHI, COOII0IaTh
IpaBuiia Mpu padboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJIBUTATh THUIIOTE3bl, IMPOBEPATh WX OSKCIECPUMEHTATBHBIMU
cpenctBamu, GOPMYIUPYS IIEIb WCCICIOBAHUSA, AHAIM3UPOBATH TIOJyYCHHBIC
pe3yIbTaThI U JEIaTh BHIBOIBI,

yMEHUE Y4YacTBOBAaTh B y4E€OHO-UCCIIEIOBATEILCKON pabOTe MO OMOJIOTUH,
HKOJIOTUU W MEJIUIIMHE, MPOBOJAUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
MyONWYHO  TIPEACTABIATH  TMOJYYEHHBIE  PE3ylbTaThl HA  YICHHUYECKUX
KOH(epeHUHUsIX;

yMEHUE OIEHUBATh THUIMOTE3bl M TEOPUH O TTPOUCXOXKICHUHU KU3HU, YETIOBEKa
U 4YENIOBEYECKUX pac, O MPUYHMHAX, MOCIEJACTBUAX M CIOCO0aX MpenoTBpaIICHUS
r1o0aabHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOP OyAyiiel mpodeccuoHanTbHON
JeSATEILHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTHUU, IPUPOIOTIONB30BAHMS, MEAUIIHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPUU, CEIIbCKOTO XO3SMCTBA, IMHINECBOU
MIPOMBINIUICHHOCTH, YIUIYOJISITh TTO3HABATCNIbHBIA HMHTEPEC, HANpPaBJICHHBIA Ha
OCO3HAHHBIM  BHIOOP  COOTBETCTBYIOLIEH  mpodeccud ©W  MPOJIOJDKEHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHHU3AIUAX CPEAHEro MpodeCcCHOHATBHOTO U
BBICIIIETO0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 9acoB
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM pPOBbLIE)
Kontpoasnsie | IlpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
https://www.yaklass.ru/p/biologia#program-
1 Buonorus xak Hayka 1 0 0
10-klass
https: .yaklass.r iologia#program-
2 JKuBble cucTemMbl U UX U3yUEHUE 2 0.5 0 ps: oo yaklass rupibiologiasprogra
10-klass
3 EHONOIHS KIETKIL 5 05 05 https://www.yaklass.ru/p/biologia#program-
10-klass
https://www.yaklass.ru/p/biologia#program-
4 XUMHYecKasi OpraHu3aIus KICTKH 10 1 1
10-klass
https://www.yaklass.ru/p/biologia#program-
5 Crpoenue 1 GyHKIMU KIETKH 8 1 2
10-klass
6 OOMeH BeIIecTB U MpeBpaIiecHrne 9 1 1 https://www.yaklass.ru/p/biologia#program-
SHEPTHUHU B KIIETKE 10-Kklass
7 Hacnencreennas ungopmanus u 9 05 05 https://www.yaklass.ru/p/biologia#program-
peanusanus eé B KJIETKe ' ' 10-klass
. https://www.yaklass.ru/p/biologia#program-
8 JKW3HEHHBIN [TUKIT KIIETKH 6 1 1
10-klass
9 CrpocHue 1 (hyYHKIIH OpraHH3MOB 17 05 15 https://www.yaklass.ru/p/biologia#program-
10-klass
PazmHoOxeHue U pa3BuTHe https://www.yaklass.ru/p/biologia#program-
10 8 0.5 15
OpraHu3MOB 10-klass
I'eneruka — Hayka o . .
https://www.yaklass.ru/p/biologia#program-
11 HACJIECTBEHHOCTH U 2 0.5 0.5

HU3MEHYUBOCTHU OPraHu3MOB

10-klass



http://www.yaklass.ru/p/biologia#program-
http://www.yaklass.ru/p/biologia#program-
http://www.yaklass.ru/p/biologia#program-
http://www.yaklass.ru/p/biologia#program-
http://www.yaklass.ru/p/biologia#program-
http://www.yaklass.ru/p/biologia#program-
http://www.yaklass.ru/p/biologia#program-
http://www.yaklass.ru/p/biologia#program-
http://www.yaklass.ru/p/biologia#program-
http://www.yaklass.ru/p/biologia#program-
http://www.yaklass.ru/p/biologia#program-

3aKOHOMEPHOCTH https://www.yaklass.ru/p/biologia#program-
12 10 1 1
HAaCJIEACTBEHHOCTH 10-klass
https: .yaklass. ioloqgiaf -
13 3aKOHOMEPHOCTU U3MEHUYUBOCTH 6 0.5 1 ps:/havaw.yaklass.ru/pfbiologiadprogram
10-klass
https: .yaklass. ioloqgiaf -
14 O —— 4 05 1 ps://www.yaklass.ru/p/biologiaprogram
10-klass
buorexHonorus u cCMHTETHYECKAA https://www.yaklass.ru/p/biologia#tprogram-
15 4 0.5 0
OuoIorus 10-klass
16 [ eHETHKA YeIOBeKa 3 05 05 https://www.yaklass.ru/p/biologia#program-
10-klass
17 PesepsHOE BpeMs 1 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
OBILIEE KOJIMYECTBO YACOB I10 102 10 13

[NPOT'PAMME



http://www.yaklass.ru/p/biologia#program-
http://www.yaklass.ru/p/biologia#program-
http://www.yaklass.ru/p/biologia#program-
http://www.yaklass.ru/p/biologia#program-
http://www.yaklass.ru/p/biologia#program-
http://www.yaklass.ru/p/biologia#program-

11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
No /i HaumeHoBaHue pa3jiejioB U TeM Konrponsmsie | TpaxTueckie (uudposbie)
MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:
1 3apokJeHNE U pa3BUTHE YBOTIOINOHHBIX 4 05 0
MIPEJICTABICHUIA B OMOJIOTHH
2 Mukpo3Botonus U €€ pe3yiabTaThl 14 0.5 2
3 Maxpo3BoTIOIHS U €€ Pe3yJIbTaThI 6 0.5 0
4 [IpoucxoxxaeHne u pa3BUTHE KU3HHA HA 15 05 15
3emiie
5 [TponcxoxaeHUEe YeI0BeKa — aHTPOIIOTEHES 10 0.5 1
DKOJIOTHSI — HayKa O B3aWMOOTHOIICHUSX
6 OpPraHU3MOB M HAJJOPraHU3MEHHBIX CHUCTEM 3 0.5 0.5
C OKpY>Karolleu cpenou
7 Opranu3Msbl 4 cpesia OOUTaHUS 9 0.5 1.5
8 DKOJIOTHUS BUJIOB U ITOMYJISIUI 9 0.5 0.5
9 DKoJ0rus co00IIECTB. DKOIOrHUYECKHE 12 05 05
CHCTEMBI
10 buocdepa — rinobdanpHas skocucTeMa 0.5 0
11 UYenoBek U OKpyrKarolias cpeaa 0.5 0
12 PesepBHOE Bpems 1 0
OBLIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 102 6.5 7.5
















