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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mnpenmMery "buosorus" (manee - Ouosorus) Ha
YpOBHE cpeqHero obmiero odpazoBaHusi pa3zpaboraHa Ha ocHOoBe dDenepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deaepanumny,
dI'OC COO, Konnenmuu mnpenogaBaHus yueOHoro mnpeamera «buomorus» u
OCHOBHBIX TOJIOXKEHHH (eiepanbHOil paboueil mporpaMMbl BOCIUTAHUS.

VYuebubii npeamer «buomnorus» yriayonéHHoro ypoBHs uzydeHus (10-11
KJIACChl) SIBJISIETCS OJIHUM M3 KOMIIOHEHTOB IpenMeTHoW obnactu «EctecTBeHHO-
HayuyHbIe ipeaMeTsDy. CornacHo nonoxeHusm OI'OC COO npodunbHbie yueOHbIE
OpeaIMeThl, H3ydaemble Ha YIIyONEHHOM YpOBHE, SIBIAIOTCS  CIOCOOOM
muddepenpaniun  oOydeHUsT Ha YPOBHE CpeAHEero ooOmiero oOpa3oBaHUs H
NpU3BaHbl OOECNEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIKUM, CPEIHUM
o0muM, cperHuM Tpo(eCCHOHATBLHBIM U BEICIIM 00pa3oBaHueM. B To ke Bpems
KOKABIA M3 OJTUX YYEeOHBIX TMPEIMETOB JODKEH OBITh OPHEHTHPOBAH Ha
NPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX
3a/1a4, CBA3AHHBIX C MpoQopueHTalreld OO0YyYalolUXCcs W CTUMYJIUPOBAHHUEM
UHTEpeca K KOHKPETHOM 00JaCTH HAy4YHOT'O 3HAaHMSI, CBSA3AHHOTO C OMOJIOTHUEH,
MEIUIUHOW, SKOJIOTHEN, ICUXOJIOTUEN, CTIOPTOM WJIM BOCHHBIM JEJIOM.

[Tporpamma no yue6HOMy npeamery "buonorus" gaét npencraBieHue o Ueau
U 337la4ax M3yudeHus ydeOHoro npeamera «buosnorus» Ha yriyO0iaEHHOM ypOBHE,
ompenensier o0s3aTeNibHOEe (MHBAPUAHTHOE) MPEAMETHOE COJAEp)KaHUE, €ro
CTPYKTypUpOBaHHME IO pa3felaM U TeMaM, paclpefesieHue Mo Kiaccam,
PEKOMEH/IyeT TMOCIEI0BAaTeIbHOCTh HM3y4YeHHUs yuyeOHOro marepuaia ¢ y4€ToM
MEXMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSA3€H, JIOTUKM y4eOHOro mpoiiecca,
BO3pACTHBIX 0COOEHHOCTEN oOy4aronuxcs. B mporpaMmMe no 61oa0ruu peaau3oBaH
IPUHIUI MPEEMCTBEHHOCTH C U3YYEHUEM OMOJIOTUY HA YPOBHE OCHOBHOI'O OOILIETO
oOpa3oBaHusi, Oyarogaps dYeMy MpPOCMATPUBAETCS  HANPaBICHHOCTh Ha
NOCNEAYIOIIEe pa3BUTUE OUOJIOTUYECKUX 3HAHUM, OPUEHTUPOBAHHBIX Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOIO  MHUPOBO33pPEHHUSA,  HKOJIOTHYECKOTO
MBIILIEHHUS, IPEJICTABICHUH O 3J0pOBOM 00pa3e )KM3HU, Ha BOCIUTaHUE OEPEKHOTO
OTHOILIEHUS K OKpY>Kalollel npupoaHou cpeze. B mporpamMme mo OMOJIOTUU Takxke
MOKa3aHbl BO3MOXKHOCTH YyuyeOHOro mnpeamera «buosjorusy B peanuzauuu
tpeboBanuiit ®I'OC COO k mIaHUpyeMbIM JIMYHOCTHBIM, METAlpPeIMETHBIM H
pPEeMETHBIM pe3yJIbTaTaM 00yUYeHHUs U B JOPMUPOBAHUU OCHOBHBIX BUOB yUE€OHO-
MO3HABATENIbHON AESTENIbHOCTH OOyYarouuxcsi MO OCBOEHHUIO COJEpKaHUs
OMOIOTHYECKOT0 00pa30BaHMs HA YPOBHE CPETHETO 00IIeTro 00pa3oBaHUsI.

VYuebnsiii npenmer «buosorus» Ha ypoBHE CpeaHEro oOIero oopa3zoBaHuUs
3aBeplIaeT OUONIOrnuecKoe 00pa30BaHUE B IIKOJIE U OPUEHTUPOBAH Ha PACILIMPEHHE
U yriIyOJieHHe 3HaHUM 00y4aroImuxcs 0 )KUBOM MPUPOJIE, OCHOBAX MOJIEKYJISIPHOU U



KJIETOYHOW OMOJIOTHH, YMOPHUOJIOTUN M OUOJIOTUN Pa3BUTHSI, TCHETUKH, CEJICKIIHH,
OMOTEXHOJIOTHH, IBOJIOIIMOHHOTO YUEHHS U KOJIOTHH.

Nzydenne ydeOHOro mpeamera «buomorus» Ha yriryOJlIEHHOM YPOBHE
OpUEHTHUPOBAHO HAa MOATOTOBKY OOYYAIOMIMXCS K MOCIEAYIOIEMY MOTyYEHUIO
OWonmornyeckoro  oOpa3oBaHWsT B By3aXx W OpPraHU3ANMSIX  CPEIHETO
npodeccronansHOro 0opazoBanusi. OCHOBY €T0 COACpPX aHUS COCTABIISIECT CHCTEMa
OMONIOTMYECKUX  3HAHWW, TMOJYYCHHBIX TPU H3YYCHUH  OOydYalOIUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKHX pa3/iejOB OMOJOTHH HAa YPOBHE OCHOBHOTO
oOmiero oOpazoBanusi, B 10—11 kiaccax 3T 3HaHHS MOJMY4YarOT pa3BUTHE. Tak,
paciiMpeHbl U yriayOieHbl OWOJIOTWUYECKHME 3HAHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIMMWX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOPbIE MOXHO HCIIOJIb30BaTh KaK OPHUEHTHUPHI JUIS MOCIETYIOIIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanus OWOJIOTMYECKHUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TMOTYYCHHBIMA OOYYArOIIMMHUCS TPU W3YYCHHU
bu3UKY, XUMUH, Teorpaduu 1 MaTEMaTHKH.

Ctpykrypa mporpamMmbl 1o ydeOHOMy mipeamery "buonorusa" oTpaxkaet
CHUCTEMHO-YPOBHEBBIH W 3BOJIOLMOHHBIA TOAXOAbl K H3YYCHHIO OHOJIOTHH.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS1 AKUBBIX
CUCTEM Pa3HOTO YPOBHS OpPTaHU3alliHU, YBOJIIOIIMHA OPTaHUIECKOTO MUpa Ha 3emiie,
COXpaHEHHs OMOJIOTHYECKOTO pasHooOpa3us miaHeTsl. Tak, B 10 knacce nzydarorcs
OCHOBBI MOJICKYJIIPHOM H KJIETOYHOW OMOJIOTHH, SMOPHOJIOTHHM W OHWOJIOTHH
pa3BUTHUS, TEHETUKU U CEJCKIUU, OMOTEXHOJOTHMH M CHHTETHYECKON OHOJIOTrHuH,
aKTyaTU3UPYIOTCSd 3HAHMSI OOYyYaromMXcsl MO OOTaHUKE, 300JI0THH, aHATOMUH,
¢usnonornu yenoseka. B 11 kimacce n3y4aroTcsi 3BOJTIOIMOHHOE YUCHHE, OCHOBBI
HKOJIOTUH U YueHHe 0 buocdepe.

VYueOubiii mnpeamer «buomorus» mpu3zBaH  00ecEUUTh  OCBOEHHE
oOy4aromuMucss OMOJIOrMUECKUX TEOpUN U 3aKOHOB, WACH, TPUHILIUIIOB U MPaBUII,
JIeKAIIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTUHBI MUpA, 3HAHUH O
CTPOCHHH, MHOTOOOpa3uu M OCOOCHHOCTAX KJIETKH, OpraHu3Ma, TOIYJISIHH,
OMOIIEHO3a, YKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHIKCHHSIX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, MIPUKIIATHBIX aClIeKTax OMOJOornYecKux 3HaHuil. Jlis
pa3BUTUSL M TOJJECpXKaHUS HHTEpeca oO0ydaroumxcs K OWOIOrHHM Hapsagy co
3HAYUTENIBHBIM 00BEMOM TEOPETUYECKOTO MaTepuaia B COJACPKAHUHU MPOTPAMMBI
1o OMOJIOTHH TPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUSA
TOM WJIK MHOHM 00J1aCTH OMOJIOTHH, BKJIaJ0M OTE€UECTBEHHBIX U 3apYyOEIKHBIX YUEHBIX
B pEIlIEHUE BAXKHEUITNX OMOJOTUYECKUX U SKOJIOTUYECKUX MPOOIIEM.

Lenb n3yuenus yueOnoro npeamera «buonorus» Ha yrimyOnéHHOM YpOBHE —
OBJIaJicHUE  OOYyYaIOIUMHUCS 3HAHUAMH O  CTPYKTYPHO-(YHKIIMOHATHHOU



OpraHM3alMi JKMBBIX CHCTEM pa3HOIO paHra MW MpUOOpEeTeHuEe yMEHMH
UCIIOJIb30BaTh 3TH 3HaHUA B (POPMUPOBAHMM MHTEpECA K ONpPENeNEHHON o0aacTu
npo(heCCUOHATIBHON JAESITEIbHOCTH, CBSI3aHHOW C OuoJIoTMEH, WM K BbIOODPY
y49e0HOTO 3aBEACHUS IS MTPOIOJDKEHUSI OMOJIOTHIECKOTO 00Opa30BaHMUS.

JloctmxeHnne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yri1yOIE€HHOM YpOBHE 00€CTIEUMBAETCS PELIEHUEM CIEAYIOLINX 33]1a4:

OCBOEHHUE O0YYaroIIMMMCS CUCTEMBI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHUSIX, KOHLEMIHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBHUJIaX, COCTABIISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHUPa; O
CTPOCHHH, MHOTOOOpa3sUM M OCOOEHHOCTSAX OWOJIOTUYECKUX CHUCTEM (KIJIETKa,
OpraHM3M, NOIyJIsALHUs, BUJ, ONOTeoeH03, Ouocdepa); O BBLAAIOIINUXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIE0BAHUAX B ONOJIOTHY;

O3HAKOMJICHHE OO0Yy4aroumxcsa ¢ METOAaMM TMO3HAHHUS >KUBOM TNPUPOIbL:
UCCIIEIOBATEIbCKUMU ~ METOJaMU  OMOJIOTUYECKUMX HayK (MOJIEKYJSIpHOM U
KJIETOYHOU OMOJIOTUH, SMOPUOJIOTUH U OMOJIOTMM Pa3BUTHS, TEHETUKU U CEJIEKIIHH,
OMOTEXHOJIOTMM UM CHHTETUYECKOW OMOJOrMM, NaJICOHTOJIOTUH, HKOJOTHUH);
METOJJaMU CaMOCTOSITEJIbHOTO IPOBENEHUS OHOJIOTMYECKUX HCCIEJOBAHUNA B
naboparopud W B TOpupone (HaOMIOA€HHE, U3MEPEHUE, OKCIEPUMEHT,
MOJIETUPOBAHUE);

OBJIaJICHUE OOYYAIOIIMMHUCA YMEHHUSMHU: CaMOCTOSITEIbBHO  HAaXOJUTh,
aHAJIM3UPOBATh M HCIIOJIB30BaTh OMOJIOIMYECKYI0 HH(POPMALUIO; IOJb30BATHCS
OMOJIOTMYECKON TEPMHHOJIOTHEH M CHMBOJIMKOW; YCTAHABIMBATh CBA3b MEXKIY
pa3BUTHEM OHOJOTUM U COLMAIBHO-3KOHOMMYECKHUMU H SKOJOTHYECKHUMHU
npobiieMaMy 4YeJIOBEUECTBA; OLIEHWBATH IOCJEICTBUS CBOCH MAESITENBHOCTH TIO
OTHOLICHHUIO K OKpYXKAloUIell NpUpPOJHOM cpene, COOCTBEHHOMY 310POBBIO U
3I0POBBI0  OKPYXAlOIIMX JIIojAeH; OOOCHOBBIBaTH M COOJIOJATh  MEphI
npo(UIaKTUKA UHPEKIIMOHHBIX 3a00JIeBaHUM, MpaBUiIa MOBEACHUS B MPUPOJIE U
oOecrnieueHnst 6€30MaCHOCTH COOCTBEHHOM KU3HEACSITEIbHOCTH B UpE3BbIYaliHBIX
CUTyallUsiX MPUPOJHOTO U TEXHOIEHHOIO  XapakTepa,; XapaKTepu30BaTh
COBPEMEHHBIE HayUHbIE OTKPBITUS B 00JaCTH OMOJIOTUY;

pa3BUTHE Y 00YYarOIIMXCsl MHTEJUIEKTYaIbHbIX U TBOPUECKUX CIIOCOOHOCTEN B
IPOIECCe 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OWOJIOTHH, pEIIAEMBIMH €10 MpobiieMaMu, METOJ0JIOTHEN
OMOJIOrMYECKOT0 UCCIIEA0BAHNUS, TIPOBEACHUSI IKCIIEPUMEHTAIIBHBIX HCCIIEI0BAaHUH,
pelieHrss OMOJIOTMYECKUX 3a]1ad, MOJEIMPOBAHMS OMOJOTMYECKHX OOBEKTOB U
IIPOLIECCOB;

BOCIHTAHHUE y 00YyYaIOMIMXCS [IEHHOCTHOTO OTHOIICHUS K XHUBOU MPHUPOJE B
LEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SIBICHUAM; (QOPMHUPOBAHHE IKOJIOTUIYECKOM,



IeHEeTHYECKOM IPAMOTHOCTH, O0IIeH KYJIbTYphl IOBEICHUS B IPUPO/JIE; MHTErPALUU
€CTECTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHrue  OOyYarOMIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAILHOM
IPUPOIOTIOIB30BAaHUH (COOTIOICHNE TPABUII IOBEICHUS B IPUPOJE, OXPaHbI BUAOB,
IKOCUCTEM, Omocheprl), COXpaHEHWU COOCTBEHHOTO 3JI0POBBbS H  3J0POBBS
OKpyXXarolmux Jiojaer  (cobmoaeHus wMep NpoduiIakTUKH — 3a00JIEBaHUM,
obOecrieueHre OE€30MAaCHOCTH >KU3HEACSTENIbBHOCTH B YPE3BBIYAMHBIX CHUTYaLUSIX
OPUPOJHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTHYECKUX 3HAHUN M YMEHUI B MOBCETHEBHOM KU3HU;

CO3JaHHE  YCIOBUM  JJI1  OCO3HAHHOTO  BBIOOpa  OOYYarOIIMMHCS
WHIUBUTyaIbHON o0pazoBarenbHON TPaeKTOPUH, CIoCcoOCTBRYIOLIEH
nocyenyonemMy npo(ecCHOHaTIbHOMY CaMOOINpPEEICHUI0, B COOTBETCTBUHM C
WHIMBHUAYaIbHBIMU HHTEPECAMH U TOTPEOHOCTIMU PETHOHA.

OO1ee 4nMca0 YyacoB, OTBEICHHBIX HA U3y4YeHHE OMOJOTHUH Ha YIiayOJIeHHOM
ypOBHE cpeaHero oobiiero odpazopanus, coctasiser 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Heemo), B 11 kimacce — 102 gaca (3 yaca B Heleto).

OT60p opraHu3anMoOHHBIX (OPM, METOJIOB U CPEACTB OOy4eHHUs OUOJOTHH
OCYIIECTBIISIETCS ¢ Y4€TOM CHEIU(PUKUA €ro COAEepaHUs U HAIpPaBICHHOCTH Ha
OpOAODKEHHEe OMOJIOrMYeCKOro 00pa3oBaHHMA B OpraHU3alUsAX CPEIHEro
PO EeCCHOHAILHOTO U BBICIIEr0 00pa30BaHuUs.

O0s13aTeIbHBIM YCIIOBUEM MPU O0YYEHUN OHMOJIOTUU Ha YyriayOJIEHHOM ypOBHE
SABIIACTCS TPOBEJECHUE JTa0OPATOPHBIX M MpPaKTHUECKUX padoT. Takxke ydacTue
00y4Jaromuxcsi B BBIMOJHEHUU MPOCKTHBIX M y4eOHO-HUCCIEN0BATENIbCKUX PadoT,
TEMaTHKa KOTOPBIX OMPEAENIAETCS YIUTEIEM Ha OCHOBE HUMEIOIINXCSI MaTepHAIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHIA.



COJEPXAHUME OBYUYEHUA
10 KJIACC

Copaepkanue nporpaMMbl, BBIICIEHHOE KYPCUBOM, HE BXOOUT B IPOBEPKY
rocyapcTBeHHOM utoropoii arrectanuu (I'MA).

Tema 1. BuoJsiorns KaKk HayKa

CoBpeMeHHass OMOJIOTHST — KOMIUIEKCHasI Hayka. KpaTkas uctopus pa3BUTHS
Ouonoruu.  buonormyeckue HaAyKM M HU3y4yaeMble UMHU  MOPOOJIEMBI.
dyHIaMEHTalbHbIC, NPUKIAIHBIE W TOHCKOBBIE HAy4YHbIE HCCIECIOBAHUS B
ononorumu.

3HadeHne OWonoruu B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. I[Ipodeccun, cBazanHbie ¢ Ouosorueil. 3HaueHue OUOJIOTHH B
MPAKTUYECKOM JIESATEIbHOCTM YEJIOBEKA: MEJUILMHE, CEJIbCKOM XO3SHCTBE,
MIPOMBILIEHHOCTH, OXPAaHE NPUPOBI.

JdemoHcTpanumn

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsus, V.
I'apsen, I'. Mengens, B. . Bepuanckuu, U. I1. I1asnos, 1. 1. Meunukos, H. U.
Basuinos, H. B. Tumodees-Pecosckuit, [Ixx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsI3b OMOJIOTMHM C JIPYrUMU Haykammuy, «Cucrema
OMOJIOTHYECKHUX HAYK.

Tema 2. ’)KuBble cucTeMbl U UX H3yYeHHUE

KuBble cucTteMbl Kak NpeaMer u3zydeHus: Ouosnoruu. CBONCTBAa KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTb M IEJIOCTHOCTb,
CJIOKHOCTh W YNOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPraHW3aLMs,
CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCThb, U3MEHUYUBOCTD, POCT U PAa3BUTHE.

YpoBHH OpraHu3aluu KUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIIETOYHBIH,
TKaHEBbIH, OPTraHU3MEHHBIN, IIOIYJIALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(buoreoneHoTuyeckuit), OmocdepHniit. Ilporecchl, MPOUCXOIAIINE B KUBBIX
cucteMax. OCHOBHBIC TpPHU3HAKU >KUBOTO. JKW3HB Kak (opma CyIIECTBOBAHUS
marepuu. Hayku, n3ydaromme xuBble CUCTEMBbI HA PA3HBIX YPOBHSIX OpraHU3alUH.

N3yuenne >XuUBBIX cucTteM. Meroasl Ouosiornyeckoil Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alus, MeTaaHanus. [IoHsaTre o 3aBUCMMON 1
He3aBUCUMOM mniepeMeHHOU. [lmanmpoBanme »skcnepumenTta. IlocraHoBka n
npoBepka runote3. Hynesas runoresa. [lonstue BbIOOpPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux maHHbIX. OIEHKAa OCTOBEPHOCTH MOTYYECHHBIX
pe3yabraroB. [IpUunMHBI UCKaXEHUs PE3YyIbTATOB JKcnepuMeHTa. [loHsATHe
CTaTUCTHUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuubl u cxembl: «OCHOBHBbIE TMPHU3HAKU KU3HW», «buonornuyeckue
cucrembl», «CBOWCTBa KHMBOW MaTepum», «YPOBHH OpraHu3alluyd KUBOU
npuponb», «CTpoeHHE MKUBOTHOW KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJOBEUECKOTO opraHusMay, «buoreonenos», «buocdepar, «Metoms
W3YUYEHHUS )KUBOM IIPUPOJBI».

O6opynoBanue: 1abopaTtopHoe 000PYI0BAHUE JIJIsl TPOBEACHHUS HAOIOICHHH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnosb30BaHUE pa3IMYHBIX METOJOB IpHU
U3YYEHUU )KUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKU

Knetka — cTpyKTypHO-QYHKIIMOHAJIbHAS eAUMHUIA >KuBoro. Kcropus
oTKphITHs KieTku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbIE IOJOXKEHUS COBPEMEHHOM KIIETOYHOU
TEOPHH.

Meroabl  MOJIEKYJISAPHOM M KJIETOYHOM  OMOJOTMU:  MHUKPOCKOIUSA,
xpomatorpadusi, 37aeKTpodope3, METOJ MEYeHbIX aToMoB, auddepeHIraIbHOe
HEeHTPUPYTUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢urcuposanHvix
Ka1emox. DIEeKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npusicuznenHoe) uzyyenue Kiemox.

JdeMoHcTpauuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBanu, M. llneitaen, P. Bupxos, K. M.
bap.

Tabmuipl 1 cxembl: «CBETOBOM MUKPOCKOM, «JIEKTPOHHBIM MHUKPOCKOID»,
«Hctopust pa3BUTHS METOAOB MUKPOCKOTTHI.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIJIETOK.

IIpakTuyeckas padora «l3ydueHue MeETOAOB KIETOYHOW OHONOTHH
(xpomartorpadusi, snekrpodopes, auddepeHuaTbHOe IEHTPUPYTUPOBAHNE,
[TLIP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKU

XHUMUYECKUI COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Boja u €€ ponb Kak pacTBOPUTEIS, pEareHTa, y4yacTHe B CTPYKTYPHUPOBAHUU KIIETKH,
TEIUIOPEryIsinuu. MUHepanbHbIE BEIIECTBA KJIETKU, UX OHnojoruueckas posb. Ponb
KaTMOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BelIECTBA KIETKA. buonornyeckue mnoiauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OeiaKoBoOi Monekyibl. [lepBuunas
CTpyKTypa Oeika, MEenTHAHAs CBsA3b. BTopuyHas, TpeTW4Hasi, 4YeTBEPTHYHAs
cTpykTyphl. Jlenatypamusi. CaoiictBa OenkoB. Kraccuduxamuss — Oenkos.
buonoruueckue pyHkunu 6enkoB. [Ipuonsi.



Yraesoasl. MoHOCaxapuapl, AUCaxapyabl, OJIUTOCAXapUIbl U MOIUCAXaAPUIbIL.
OO0mumii 1aH CTPOeHHUS W (PU3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YTrII€eBOIOB.

Jlumunel. I'uapodunbHo-ruapododusie cBoiicTBa. Knaccuduxarus nunuaos.
Tpurnmuuepuasl, ¢ochonunuasl, BOCKH, CTepouabl. buonormueckue QyHKIUN
aunuoB. OO0IIMe CBOMCTBAa OMOJIOTHYECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOIYIIPOHULIAEMOCTb.

Hyxnennoseie kuciotel. JJHK n PHK. CrpoeHne HyKIE€MHOBBIX KHCIOT.
Hyxneotunpl. [lpuanun xommemenTapuoctu. [IpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MecTtonaxoxaenune u ononornyeckue Gpynkiuu JJTHK.
Bunel PHK. ®ynkuuu PHK B knetke.

Crpoenue monekyinbl AT®. Makpospruueckue cBsizu B moisiekyjie ATO.
buonornueckue ¢pynkiuu AT®. BocctaHoBneHHbIE TEPEHOCUUKH, UX (PYHKIIMH B
KietTke. /[pyeue nykneosuompugocpamol (HT®D). Cexenuponanue [JHK. Memoows
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykrypHas Ouojorusi: OMOXUMHYECKUE U OUO(DHU3NYECKUEe UCCIIETOBaHUS
cocTaBa U TPOCTPAHCTBEHHOM CTPYKTYphl OuOMOJeKyn. MooeruposaHnue
CmMpyKmypbul 4 QYHKYul OUOMONEKYl U ux Komniexcos. Komnvromepuwiti ouzaiin u
OpeaHudecKull Cunmes 6UOMOJNEKYIL U UX HENPUPOOHbLIX AHANO208.

JdeMoHcTpauuu

[Toptpertst: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun, .
Coanrep, C. [Ipy3unep.

Juarpammel: «Pacnipenenenne XuMHYECKUX 2JIEMEHTOB B HEKUBOU ITPUPOIEY,
«Pacnpenenenne XUMUYECKUX SJIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuubl n cxembl: «Ilepuognyeckass TabiauIla XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOIbI», «BellecTBa B cocTtaBe OopraHu3moBy», «CTpoeHune
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OEIKOBON MOJEKYINb», «CTpoeHHuE MOJEKYII
yrieBooB», «CTpoeHre MoyieKyn JuUnuaoBy, «HyKIeMHOBbIE KHUCIOTBI»,
«Ctpoenue Mosiekysibl ATOy.

O6opynoBaHue: XMMHAYECKasl MocyAa U 000py0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHEe OCIKOB C TOMOIIIBI0O KAYECTBEHHBIX
pEaKLH.

JlaGopaTopHnas padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BBIICIICHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenne u yHKIUN KJIETKHA

Tunel KIETOK: JyKapuoTHUYecKass M Ipokapuothyeckas. CTpyKTypHO-
byHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CrtpoeHue npokapuoTHueckoit kineTku. KinerouHnas crenka 6akTepuil 1 apxei.
OcoOEHHOCTH CTPOEHHSI TeTepOoTpPOPHONM M aBTOTPOGHON MPOKAPUOTUYECKHUX
KJIETOK. MecCTo U poJib MPOKapHoOT B OMOLIEHO3aX.

Crpoenue 1 GyHKIIMOHUPOBAHUE dyKAPUOTHIECKOU KiteTkH. [ma3zmarnueckas
mMeMmOpaHna (ruasmanemma). CTpyKTypa mia3MaThuyeckoil memOpansl. TpaHcmopt
BEILIECTB Uepe3 MIa3MaTHIEeCKy0 MeMOpaHy: naccuBHbIN (auddy3us, odaeraéHHas
auddys3ust), akTUBHBIM (NMEPBUYHBIA W BTOPUYHBIA AaKTUBHBIA TPAHCIOPT).
[Tomynponumaemocts MeMOpanbl. PaboTa HaTpuii-kanueBoro Hacoca. DHIOLUTO3:
NUHOLIUTO3, (aronuTos. Dk301uTo3. Kinetounas crenka. CtpykTypa u (QpyHKUUU
KJIETOYHOW CTEHKU pacTEeHUM, rpuOoB.

[utomna3ma. [{uto3omnb. [lutockener. [ABmxenne nurormiazMbl. OpraHousl
kJeTkr. OHOMEMOpaHHbIE OPraHOM bl KJIETKHU: sHAoMIa3MaTudeckas cethb (JI1C),
anmapat [ oibmKu, JIH30COMBI, HX CTpoeHHMe U (GyHKIUUA. B3anMocCBs3b
OJTHOMEMOpPaHHBIX OPTaHOUIOB KIETKU. CTpoeHuEe TpaHyJIsSIpHOTO PETUKYIyMA.
Mexanusm nanpasenenus 6eakos ¢ IIIC. CuHte3 pacTBopuMbIX OeikoB. CHHTE3
KJIETOUYHBIX MeMOpaH. [ maakuit (arpanyisipHbIi) SHIOMIa3MaTUYECKUN PETUKYITYM.
CekperopHas (yskius anmapata [onbmku. Moougukrkayus bGenrkos 6 annapame
Tonvoorcu. Copmuposka 6enkog 6 annapame [ onvooscu. TpaHCHIOPT BELIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieToK. Kiterounsliii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOMJbl  KJIETKH:  MHUTOXOHJPHUHU,  IJIACTHUBL.
Ipoucxoorcoenue mumoxondpuii u nracmud. Cumouoecenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne u GyHKIUM MUTOXOHApWUN W TuiacTuia. llepBudnble,
BTOPHUYHBIE U CJIOKHBIE TNIACTUBI (DOTOCHHTE3UPYIOIMINX dYKAPUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIIACTHI BHICIIIUX PACTEHHM.

HememOpanubie opranouabl kieTku CTpoeHue U (pyHKIUU HEMEMOpaHHBIX
OpraHOUJIOB KJICTKH. Pu6ocompr. Ilpomesicymounvie Qunamenmeoi.
MuxkpoduiaMeHTsl. Axkmunogvle Mukpoghuramermol. MBbIIIEUHBIE  KJIETKH.
Axmunogvle KOMNOHenmbvl Hemblueunvlx Kiemok. MukporpyOouku. Kietounsrit
ueHtp. CrpoeHwe U JBWKEHHUE JKTYTMKOB U pecHUYeK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benxku, accoyuuposanuvle ¢ Mukpoguiamenmamu u
muxpompyboukamu. MomopHhule denxu.

Anpo. O6omouka sapa, XpOMaTHH, KapuoIUIa3Ma, SAPBIIIKA, UX CTPOCHUE H
bynkun. SnepHeiii 6enkoBbIii MaTpukc. [IpocTpaHCTBEHHOE pacHoIOKEHUE
XpOMOCOM B HUHTEppazHOM slpe. Iyxpomamur u cemepoxpomamun. benku
XpOMaTHUHA — THUCTOHBI. Jlunamuka s0epHoU o060n0uKu 6 mumose. Aoephbiil
Mpaucnopm.

Knerounsie BrmtoueHuss. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK DYKAPHUOT
(pacTUTENbHOM, KUBOTHOM, TPHUOHOIN).

JdeMoHcTpauuu



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

Tabmuupbr u cxembl: «CTpoeHUE 3YKapUOTHUECKOW KieTkn», «CrtpoeHue
KUBOTHOM  KJIeTKW», «CTpoeHue  pacTUTelbHOM  KIeTku», «CTpoeHue
MUTOXOHAPUMNY», «A1po», «CTpoeHne MPOKapHUOTHUYECKON KIIETKI.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOMIpEenapaTbl pPacTUTENIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaAKTEPHUAIbHBIX KIETOK.

Jlabopatopuass padora «l3yyeHue CTpoeHHMSI KIETOK pa3IMYHBIX
OpTraHU3MOB.

IIpakTuyeckas padora «l3yueHue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlabopatopHass paGora «JccnenoBanue miazMonM3a M JIEIJIA3MOJIM3a B
PACTUTENBHBIX KIETKAX.

IIpakTuyeckas padora «3yueHue ABMKEHUS LIUTOIIIA3MbI B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BeliecTB M NpeBPallleHUE JHEPTUH B KJIeTKe

AccUMHIIALIMS M AUCCUMUWIISIIIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tumbsl oOMeHa
BEIECTB: aBTOTPO(HBIN W TreTepoTpoHbIA. YdacThe KHUCIOpOJa B OOMEHHBIX
mpolieccax. JHepreTudeckoe obecriedeHue KIeTku: mnpeBpaiieHue ATO B
oOMeHHBIX Tmporieccax. DepMeHTATUBHBIA XapakTep peakIuil KICTOYHOTO
MeTabomm3ma. DepMEeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUS.
Kodepmentsl. Otnuuns pepMEHTOB OT HEOPraHWYECKUX KaTalau3aTopoB. bemku-
aKTUBATOPhl M OENKU-UHTHOUTOPHI. 3aBUCHUMOCTb CKOPOCTH (PEepMEHTATHUBHBIX
peaxiuii OT pa3IuYHbIX (PaKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKMX BelecTB B KieTrke. dorocuHTEs.
Anoxcueennviti u okcueeHHwlli omocunmes y baxmepui. Ceemocodbuparoujue
nUSMeHmbl U NUSMEeHMbl PeakyuoHHo2o yeumpa. Poiab XJI0poriacToB B mpolecce
dbotocunTe3a. CBeroBas u TeMHOBas ¢aszpl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gpomocunmesa. [IpoaykTUBHOCTD (hOTOCHHTE3a. BinsiHne paznuyHbix GakTopoB HA
CKOpPOCTh (poTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XeMOCHHTE3. PaznooOpasue OpraHU3MOB-XEMOCUHTETHKOB:
HUTpUUITUpYIOIIIUEe OaKTepUH, Keae300aKTepHH, CEpOOAKTEPHUH, BOJIOPOJIHbBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

Anaspobnbie opranu3mbl. Buabl Opokenusi. IIpomykTel OpoxkeHHS U UX
UCIIOJb30BAaHUE YEJOBEKOM. AHA’pOOHbIE MHKPOOPTaHM3MBbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIe3HEHN.

AspoOHbIe OpraHU3MBbL. Orarbl AHEPTreTUYECKOTO oOMeHa.
[ToaroToBuTeNbHBIN ATaN. [ TMKOMN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKucCIEHHE, WM KJIETOYHOE AbIXaHue. Pojib MUTOXOHApHI B
nporeccax omonoruueckoro okucienus. Luknuueckue peakunu. OKUCIUTETHLHOE
dbochopunupoBanue. Suepaus memoparnHo2o epaouernma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. IlpeumyiiecTBa a’poOHOro nyTd oOMeHa
BEILIECTB Tepe] aHadPOOHBIM. D (PEKTUBHOCTH IHEPTETUIECKOTO0 OOMEHA.

JdeMoHcTpauuu

[Toptpetsr: k. IIpuctiu, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutyenn, I'. A. 3aBap3uH.

Tabnuiel 1 cxembl: «POTOCUHTE3», « DHEpreTuueckuii oomen», «buocunres
oenka», «CtpoeHue pepMeHTa», «XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, O00OpYIOBaHHE AJIsi MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHas padora «/3ydyeHne KaTaIMTHYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTalla3bl).

Jlabopatopuass pabGora «M3yueHue (HEepMEHTATUBHOIO paCIIEIICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTtopnas pabora «CpaBHeHue TpoleccoB (oTocuHTe3a H
XEMOCUHTE3a.

JlaGopaTopHasi padora «CpaBHeHHE MTPOIIECCOB OPOKEHUS U JbIXAHUS.

Tema 7. HacaencrBennasi uHgopManus U peajn3anus eé B KIeTKe

Peakuuu matpuunoro cuHTe3a. [I[pUHIMI KOMIJIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO cHUHTe3a. Peanusanus HacneAcTBeHHON MHpopManuu. [ eHeTHueckuit
KOJl, ero cBoucTBa. Tpanckpuniusa — MarpuuHblii cuHTe3 PHK. IlpuHumms
TPAHCKPUINLMU: KOMIUJIEMEHTAPHOCTh, AHTUNAPAJUIEIBbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpaucasmus u e€ stanel. Yuactue TpancnoptHeix PHK B OuocunTese Genka.
YcnoBusa OumocunTeza Oenka. KoaupoBanuwe amuHOkucinoT. Pombp pubocom B
OonocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalusi reHoma y
MPOKAPUOT U IYKApUOT. Perynsiius akTUBHOCTHM T€HOB Yy MHpokapuoT. ['umotesa
onepona (®. XKakob, K. Mano). Mozrexynsapuvie Mexanuzmvl IKCNPECCUll 2eHO8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomoel 2enog. Perynsuus oOMEHHBIX
IPOIIECCOB B KieTke. KiieTouHblil romeocTas.

Bupycel — HekneTounbsie GOpMBbI KU3HU U 00IHUratHeie nmapasutsl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JHK-cooepocawux supycos, PHK-cooepoicawux eupycos, 6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasd.

Bupycnsie 3a001eBanus 4yeaoBeKa, )XMBOTHBIX, pacteHuit. CITNJ], COVID-19,
COIMATBHBIC U MEIUITUTHCKHUE MTPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6orvuux maccueos («bigdatay)
CMpPYKMypHuIX Ouonoeudeckux oannvix. Hanomexnonoeuu 6 ouonozuu u meouyune.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodvt 00cmasKu 1eKapcms.



JdeMoHcTpauuu

[Toptpetsl: H. K. Konbuos, /. Y. IBaHOBCKUM.

Tabnuiel 1 cxembl: «buocuHTes Oenkay, «I'eHeTnyeckuit koa», «Bupycoiy,
«bakTepuodarmy.

IIpakTnyeckas padora «Co3naHrue MOAEIN BUPyCay.

Tema 8. ’/Ku3HeHHBbIH HUKJI KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. WMutepdaza u  MuUTO3.
Oco0eHHOCTH TPOLIECCOB, MpOTEKaromux B HHTepdaze. [loAroroBka KIEeTKH K
nenenuto.  I[Ipecunrtetmyeckuii  (MOCTMUTOTUYECKUN),  CHUHTETUYECKUU U
MOCTCUHTETHYECKUH (MPEMUTOTUICCKUN ) TIEPHO Bl HHTEP(DA3BI.

Matpuunbiii cunte3 JHK — perukauus. [Ipunuunsl permmkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATHBHBIA  CHHTE3, AHTUNAPAJUIEIBbHOCTD.
Mexanusm permmkaunn JITHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TenoMepasa. XPOMOCOMHBIH HAa0Op KIETKM — KapuOTul. JIumimouwaHelii wu
rafmionIHeli  Habopel  XpoMocoM. ['omosornynsle Xpomocombl. IlosoBbie
XPOMOCOMBI.

Jenenue kinetku — MuTo3. CTaauu MUTO3a U IPOUCXOISIINE B HUX MPOIIECCHI.
Tunbel Muto3a. Kapuoknnes n nutokuHes. buonornyeckoe 3HayeHue MUTO3A.

Perymauuss mMutoTHUecKOoro nukia kKieTtkd. lIporpammupyemas kieTouyHas
rubesnpb — anomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHANIbHAas TE€HOMUKA. Mexanusmuol
npoaugepayuu, ouggepenyuposku, cmaperus u eubeau kiemok. «lL{ugposas
K1emKa» — ououngopmamuyeckue mooenu QyHKYUoOHUpOBaHUs KIemKu.

JdemoHcTpanumn

Tabmuubl 1 cxembl: «KuU3HEHHBIM LUK KIeTKW», «Murtos», «CrpoeHue
xpomocomy, «Pemmmkanusa JHK».

O6opynoBaHue: CBETOBOI MUKPOCKOII, MUKpOTpenaparsl: «MHUTO3 B KJIeTKax
KOPEIIKA JIYKa».

Jlabopatopuass  pabdora  «/3ydyeHnwe  XpomMocoM  Ha  TOTOBBIX
MUKpOIpenaparaxy.

JlabopaTtopnasi padora «HabmoneHre MuTO3a B KJIeTKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKPOINpENapaTax ).

Tema 9. CTpoeHue u GyHKUMH OPraHU3MOB

buonornyeckoe pazHooOpasue OpraHU3MOB. OnHOKIEeTOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHUS U )KU3HEIEATEIbHOCTH OJHOKIETOUHBIX OPTaHU3MOB.
bakTepuu, apxeu, OZHOKIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, APYTHe
npoTucThbl. KosloHnanbHble OPraHu3MBl.



B3anmocBsA3p YacTell MHOIOKJIETOYHOrO OpraHu3ma. TKaHh, OpraHbl M
cuctembl opraHoB. Opranu3M Kak eIuHoe 1enoe. ['omeocras.

Tkanu pactenuid. TUIIbI paCTUTENIbHBIX TKaHEW: 00pa3zoBaTeIbHAasl, TOKPOBHAS,
POBOJIAIIAS, OCHOBHAs, MexaHwdeckas. OCOOCHHOCTH CTpoeHWs, (YHKIUH U
PACIIOJIOKEHUS TKAHEN B OPraHax PaCTEHUM.

TkaHu KMBOTHBIX M Y€NOBEKA. THMBI KUBOTHBIX TKAHEW: SIUTEIHAJIbHAS,
COEIMHUTEIIbHASI, MbllleyHas, HepBHasi. OCOOEHHOCTH CTpoeHHs, (DYHKIMN u
PAaCIIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHble W TIeHepaTHBHbIE OpraHbl pacteHuid. Opranbl U
CHCTEMBI OPTAHOB KUBOTHBIX U YeI0BeKa. OYHKIIUH OPTraHOB U CUCTEM OPTAHOB.

Onopa Tena oprann3moB. Kapkac pacrenmil. CkeneTbl OJHOKIJIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbIN M BHyTpeHHUN cKeseT. CTpOEHUE U TUIIbI
COEIUHEHHUSI KOCTEHN.

JIBuxkeHne  opraHum3MoB. JIBH)KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEO0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTeHHI:
TPONU3MBl M HACTHM. JIBU)KEHHE MHOTOKJIETOYHBIX JKMUBOTHBIX M YEJIOBEKA:
MbllieuHas cucreMa. Pediiekc. CkeneTHble MBILIIBI U UX padoTa.

[Intanue oprann3mMoB. [lornouenre Boabl, YIJIIEKUCIOTO Ta3a U MUHEPAIbHBIX
BEIIECTB  pacteHussMu.  [lutanme  kUBOTHBIX.  BHyTpumosoctHoe  u
BHYTPUKIIETOYHOE NuIIeBapeHue. lIuTaHne MO3BOHOYHBIX MXUBOTHBIX. OTHEnbI
MUIIEBAPUTENBHOrO TpakTa. I[lumeBapurenbHble kenesbl. [luieBapuTenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. /[pixanne pacrenuid. Jlpixanue sxuBoTHBIX. Juddy3us
ra3oB 4€pe3 NOBEPXHOCTh KIETKU. KoxkHoe npixanue. JpIxarenbHas MOBEPXHOCTb.
KabepHoe u nérouHoe apixanue. J(pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIUOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX KUBOTHBIX.
JlpixaTenpHass cucrema d4elioBeka. MexaHuW3M BEHTWISIIMM JIETKUX Yy NOTUL U
MJIEKOTUTAomuUX. Perymsimus apixanus. JlprxaTtenbabie 00bEMBI.

TpaHCIOPT BELIECTB y OPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHHIA.
TpaHcropT BemeCcTB y KUBOTHBIX. KpOBEHOCHass cucteMa U €€ Oprassl.
KpoBeHocHasi cucTteMa TMO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. Cepare,
KPOBEHOCHBIE COCYIbl M KpOBb. Kpyrm KpoBooOpamieHus. DBOJIOIMOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX. PaboTa
cepaua u €€ peryisuus.

Brigenenue y oprann3moB. Beijenenue y pacteHuil. BoieneHue y >)KUBOTHBIX.
CokpatutenbHble Bakyonu. Opranbl BbiaeneHus. @OuibTpanus, CEKpeuus u
oOpaTHOE BcachIBaHME KaK MEXaHU3Mbl pPabOThl OpraHOB BbIimencHUs. CBs3b
MOJIOCTA Te€la C KPOBEHOCHOW W BBIJICIUTEIIBHOM CUCTEMaMH. Bwiienenue y



IO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CtpoeHne u (yHKIMOHHPOBAHHE
Hedpona. OOpazoBaHrE MOYH Y YEJIOBEKA.

3amMra y OpraHM3MOB. 3aluTa Yy OJHOKIETOYHBIX OpPraHu3MoB. Cropsl
OaxkTepuil U UCTHI MPOCTEHIINX. 3alUTa y MHOTOKJIETOYHBIX pacTeHuil. KyTukyna.
CpencrBa NacCMBHOM M XUMUYECKOU 3alIUThl. DUTOHIIHIBI.

3almyTa 'y MHOTOKJIETOYHBIX JXMBOTHBIX. [IOKpOBBI M HMX IPOU3BOAHBIC.
3amuTa opranu3ma ot OosesHell. MIMMyHHas cucreMa yenoBeka. KiieTouHslil u
TYMOPAJIbHBIA MUMMYHUTET. BpOXIEHHBIA M NPHOOPETEHHBIM CHEUPUIESCKHIA
UMMYHUTET. Teopusi KIIOHaIbHO-celeKTUBHOro mmMmyHurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnasintenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHCTEMHBIX 3200JI€BaHUI.

PaszgpaxxuMocTe M peryisinus  y  OpraHmsMoB. Pasgpaxumocts y
OJHOKJIETOYHBIX OpraHn3MOB. Takcucel. PaznpaxuMocTb 1 peryisnus y paCTeHHMN.
PocrtoBble BemecTBa 1 UX 3HAYECHUE.

HepBHast cucrema u pedrekTopHas peryisiiuus y >XMBOTHbIX. HepBHas
cucreMa u €€ OTIeNbl. DBOJIOLHOHHOE YCI0KHEHHE CTPOCHMSI HEPBHOW CUCTEMBI Y
AKUBOTHbIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pedinexc u
pednexropHas nyra. be3ycioBHbIe U yCITIOBHBIE pe(IICKCHI.

['ymopanpHas perynsuus U 3HAOKPUHHAsA CUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenesbl JHIOKPUHHON CUCTEMBI M UX TOPMOHBI. [[elicTBHe TOpMOHOB. B3anmocBs3b
HEPBHOM M 3HJOKPUHHOH cucTeM. I nnoranamo-runodusapHas CUCTEMA.

JdemoHcTpanumn

[Toptper: U. I1. I1aBnos.

Tabmupl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bozopocin», «bakrepum», «lIpocrenmme», «Opranbsl LBETKOBBIX PACTCHUI,
«CucTteMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pactenuit», «KopHeBble cuctembl», «CTpoeHue cTeOmsi»,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TkaHW >KUBOTHBIX», «CKEJIET 4YeloBEKay,
«IInmeBapurensHas cucreMa», «KpoBeHocHas cucrema», «JlpIxaTenbHas

cucremMa», «HepBras  cucrema», «Koxa», «Msplmeynas  cucremay,
«BpiienurenbHas cucTeMa», «OHIOKpUHHAs cucTeMay, «CTpOeHHEe MBILIIBDY,
«Ummynurer»,  «KumeunonosoctHeie», «CxemMa  NUTaHUS  PACTEHUID,

«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CTtpoeHue 1uiaHapun», «BHyTpeHHee CTpoeHHE 0KIeBoro 4epsi», «HepBHas
cuctreMa poio», «HepBHas cucrema asarymkw», «HepBHas  cucrema
npecMmblkaromuxcs»,  «HepBHas  cucrema  nrun», «HepBHas — cucrema
MIIeKOMUTaomuX», «HepBHas cucrema yenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHKpPOIpENnapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHUKpOIpenaparbl TKaHEH, PaKOBUHBI MOJUIIOCKOB, KOJUIEKIIUU



HACEKOMBIX, UIJIOKOXHUX, dUBBIE K3EMIUIIPbl KOMHATHBIX PAcTEHUM, repdapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECMO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJOBEKa,
o0opynoBaHue AJis AEMOHCTPALMU TOYBEHHOTO M BO3AYIIHOTO TUTAHUS PACTEHHIA,
pacieruieHus Kpaxmana U 0eJKoB Moj AecTBUEeM (hepMEHTOB, 000pyAOBaHUE IS
JEMOHCTPALMK ONBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIEFKHX, MEXAHU3MA
JbIXAaTENbHBIX JBUKEHUIN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlabopaTtopHasi pabora «/3yyeHue opraHoB [IBETKOBOI'O PACTEHUS».

Tema 10. Pa3mHoKeHre ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHS OpraHuM3MoB: Oecrosoe (BKIJIOYas BEreTaTMBHOE) U
nosoBoe. Buasl  6ecrnonoro  pasMHOXKEHHUS: TOYKOBAaHUE,  CIOPYJIALNA,
dbparmeHTaIys, KIOHUPOBAHHE.

[TonoBoe pa3mHOxkeHue. [lonoBble KIEeTKM, MM rametsl. Meio3. Craauu
Mmeiio3a. [loBenenune xpomocom B Meio3e. Kpoccunrosep. buonornyeckuid CMbIC
Melo3a M TMOJOBOro Imporecca. Meilo3 W €ero Mecro B JKM3HEHHOM IUKIIE
OpPTraHU3MOB.

[IpenzapoaspiieBoe pa3Buthe. ['amerorenes y :kuBOTHbIX. [10JI0BBIE KEIe3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMmaTorenes u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHne U SMOpHOHAJIBHOE pPa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOJIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [[apTeHorenes.

NuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIIOTHs — HayKa
0 Pa3BUTUU OPTraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIIEM IMOPUOTOSUL.
Konyenyuss mopgocenoe u mooenu mopgoeenesa. Ctaguum >3MOpHOreHesa
KUBOTHBIX (Ha mpumepe Jsrymku). JpoOnenme. Tumbl  npoGneHus.
Jemepmunuposannoe u Hedepmunuposannoe Opodnenue. bnacmyna, munoi
onacmyn. OCOOEHHOCTH JpOOJIEHUS MIIEKONMUTAIOIIMX. 3apOJbIlIeBble JIMCTKU
(ractpynsinus). 3aKiajKa OpraHOB U TKaHEW U3 3apObIIIEBbIX JUCTKOB. B3anMuoe
BIIUSIHME 4YacTel pa3BUBAIONIETOCS 3apojbllia (SMOpPUOHANIbHAS WHIYKLIUS).
3aknajka IUTaHa CTPOEHMS JKMBOTHOIO KaK pPe3yJibTaT HEpapXUYECKHUX
B3aMMOJCHCTBUI TeHOB. BrusHue Ha 5MOpPHOHAIBHOE pa3BUTHE pPa3IMYHBIX
(baKTOpOB OKpYKaIOLIEH Cpebl.

Poct u pasButue xuBOTHBIX. [locTaoMOpuoHanbHbIM mnepuon. [Ipsmoe u
HenpsiMoe pas3BuTHe. PaszButne ¢ wmeramMoppo3oM y OECHO3BOHOYHBIX U
NO3BOHOYHBIX JKUBOTHBIX. bHOJIOrMYeckoe 3Ha4YeHHE NPSIMOr0 W HENPSMOIo
pa3BUTHS, UX PACHpPOCTPAHEHHE B MHpuUpoje. Tumbl pocTa XKUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KUBOTHBIX U yesoBeka. CTaiuyd mocTAIMOPHOHATIBHOTO Pa3BUTHS



y )KMBOTHBIX U 4esioBeKa. [leprnoasl oHTOreHe3a uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PazmHoxenne u pasButue pacteHui. ['amerodut m cmnopodur. Meiio3 B
KU3HEHHOM IMKJIe pacTennid. O6pa3oBaHue ciop B mpoliecce Meiiosza. ['amerorenes
y pactenuil. OnioJ0TBOPEHHE U PA3BUTHE PACTUTEIbHBIX OPraHU3MOB. J[BoitHOE
OIUIOZAOTBOPEHHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbl PETYISLUN OHTOTE€HE3a Y PACTEHHUI U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. Hapamun, X. HInemas.

Tabmuubr u cxembl: «BereratuBHoe pasMHOXeHUE», «Tumbsl Oecmosoro
pa3sMHOXKEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE 3BIIICHBD,
«Pa3MHOXeHue Tuapb», «Menosy, «XpoMocombly, «l'amerorenes», «CTpoeHue
SIMIEKJIETKH U crepMaro3onsiay, «OCHOBHbIE CTaauu OHTOTreHe3a», «lIpsimoe u
HenpsiMoe pasButue», «Pa3zButme Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne narymku», «JIBOMHOE OIUIOAOTBOPEHHE Y IIBETKOBBIX PACTECHUI,
«CTpoeHue CeMsiH OJHOJOJNBbHBIX U JBYJIOJbHBIX PacTEHUI», «KU3HEHHBINA ITUKII
MOPCKOUW KanmycTbD», «JKU3HEHHBIN HUKI MXa», «KU3HEHHBIN HUKII MAIOPOTHUKAY,
«KW3HEHHBIN TUKI COCHBDY.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPONpPENaparhl SUIEKICTOK H
CIIEpPMATO30MUI0B, MOJENb « LMK pa3BUTHS JIATYLIKH.

JlabopaTopHasi padora «/3yueHne CTpOEHHUs MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOITpENapaTax.

IIpakTnyeckass padora «BbIsIBIIEHHE MNPU3HAKOB CXOJCTBA 3apOAbIIIEH
MTO3BOHOYHBIX KUBOTHBIX).

JlaGoparopuass padora «CTpoeHHE OpPraHOB Pa3MHOKEHHUSA BBICHINUX
pacTEeHU.

Tema 11. I'eHeTMka — HayKka 0 HaCJeJICTBEHHOCTHM W H3MEHYMBOCTH
OpPraHu3MoB

Wctopus cTaHOBIICHUS M PA3BUTHSI TEHETUKHY Kak Hayku. Pabotel I'. Menpens,
I'. ne ®pusa, T. Moprana. Pojgb OT€UECTBEHHBIX YUYEHBIX B Pa3BUTHUUA TCHETHUKHU.
Pa6oter H. K. KoneioBa, H. U. BaBunosa, A. H. benosepckoro, I'. J. Kaprnieuenko,
1O. A. ®umunuenxo, H. B. TumodeeBa-PecoBckoro.

OCHOBHbBIE T€HETUYECKHUE MOHSITUSL U CUMBOJIbL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HbI, AJIbTCPHATUBHBIC IPU3HAKH, JTOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UTOTA, YUCTAsl JIMHUS, TUOPHUIbI, TeHOTHUII, (PEHOTHII.
OCHOBHBIE ~ METOJbI ~ TEHETUKH: THOPUIOJOTUYECKHM,  IMTOJIOTHYECKUN,
MOJIEKYJISAPHO-TEHETUYECKHM.

JdemoHcTpanumn



[Toptpetsl: I'. Menaens, I'. ne ®puz, T. Mopran, H. K. Konsios, H. H.
BaBunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuibt 1 cxeMbl: «MeTobl TeHETUKIY, «CXEMBbI CKPEIIIBAHUS.

Jlabopatopuasi paGora «JIpozoduna Kak OOBEKT TEHETUUYECKHX
HUCCIIEI0OBaHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpuanoe ckpeuuBanue. IlepBoiii  3akon Mennaens — 3akoH
ennHooOpa3ust THOpUI0B nepBoro nokoneHus. [lpasuno nomuaupoBanus. Bropoit
3aKOH MeHnens — 3aKOH paclleIuIeHUs NPU3HAKOB. lluTonormueckue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unore3a 4MCTOTHI raMer.

AHanm3upyouee ckpemuBanue. [[poMexyTOUHBIN XapaKTep HACIIEIOBAHUSI.
Pacmieruienne npru3HakoB Npy HEMOJIHOM JTOMHUHUPOBAHUMU.

Jurubpunnoe ckpeuBanue. TpeTtnii 3axkoH MeHens — 3aK0H He3aBUCUMOTO
HacJeI0BaHUs TpU3HAKOB. LluTonornyeckue 0CHOBBI AUTHOPUAHOTO CKPEIIMBAHUS.

CuemnienHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuerniieHHOe
HACJIEAOBAaHUE TEHOB, HAPYILICHHE CLETUICHUS MEXAYy Ie€HaMH. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIA MEXaHU3M ONpeNeSeHUs 1oJia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M Te€TEpPOraMeTHbIM I10J1. [ eHeTnuyeckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnenoBaHue NprU3HAKOB, CLENJIIEHHBIX C MOJIOM.

['enoTun kak nenocTHas cucrema. llnenorponns — MHOKECTBEHHOE AEUCTBHE
reHa. MHOXECTBEHHbIM aiUleiu3M. B3anMOAencTBUE HEAUICIbHBIX TE€HOB.
KommnementapHocts. Onuctas. [Tonnmepus.

['eHeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHI, d)KUBOTHBIX U YEJIOBEKA, a TAKKE
(GU3HOIOTUYECKUX  MPOILIECCOB, TMOBEIEHUS M  KOTHUTUBHBIX  (PYHKIUH.
['eHeTryeckre MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MBI B3aMMOJICUCTBHS «XO35WUH
— Tapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHeTHYeckne acmeKThl KOHTPOJIS H
M3MEHEHUS HACJIeICTBEHHON MH(OpMAIIUU B TOKOJICHUX KJIETOK U OPTaHU3MOB.

JdeMoHcTpauuu

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

Tabmumpst u cxemsl: «llepBbiif 1 BTOpoi 3akoHbl Menaensa», « Tpetuil 3aKkoH
Meunnens», «AHanmu3upymrouiee ckpeniuBanue», «HemoiHoe TOMUHHpPOBaHUEY,
«CuernsieHHOe Hacle/loBaHWe MPU3HAKOB Y Jpo30duibl»y, «l'eHeTuka mosay,
«Kapuotun denoBeka», «Kapuotun gpozoduib», «Kapuotum nOTHIBD,
«MHOXECTBEHHBIN allJIeNU3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOAENb IS JACMOHCTpPAllMd 3aKOHOB €IMHOOOpa3ms
THOpUIIOB TIEPBOTO TOKOJCHUS W PACHICTUICHHWS TPU3HAKOB, MOJEHb IS
JEMOHCTPAllMM 3aKOHA HE3aBHUCUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJAENb JJIS



JEMOHCTpPAllMM CLEIUICHHOTO HACJEIOBaHUS NPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKponpenapar: «Jpo3zoduina.

IIpakTuueckass padora «l3ydyenwe pe3yabTaTOB MOHOTHOPUIHOTO
CKpEITUBAHUS Y IPO30 (U,

IIpakTuyeckas  padora  «/3yueHue  pe3ynbTaToB  AUTHOPUIHOTO
CKpEUIUBaHUA Y IP030(UIIBD).

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumogeiictBue rTeHoTMna W cpeasl npu  (popmupoBaHuM (peHOTHIIA.
N3MeHunBOCTh IpU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBIE NMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACIICICTBCHHAS.

MoaudukanrionHass U3MeHYUMBOCTh. Ponb  cpenbl B (GOpMHpPOBaHUU
MOAU(PUKAIIMOHHON HM3MEeHYMBOCTH. Hopma peakiuuu npusHaka. BapuanuoHHbIN
psn u BapuauuoHHas kpuBas (B. Horanmucen). CpoiicTBa MOIu(pMKAIMOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYECKAsT N3MEHUYNBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bubl reHOTUITMYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, MyTAIIMOHHAS.

KoMOuHaTtuBHasT M3MEHYMBOCTh. Mei03 M TMOJOBOM MpoliecC — OCHOBA
KOMOWHATUBHON M3MEHUYMBOCTH. POTh KOMOMHATUBHON N3MEHUYNBOCTH B CO3/IaHUHN
TEHETUYECKOTO pa3HOOOpa3us B Mpeesiax OTHOTO BHIA.

MyTauuoHHasT W3MEHYMBOCTb. BuABI MyTaluii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE W  WHIAYUMPOBAaHHbIE MyTauuu. SaepHble U
nuTora3MaTuyeckue myranuu. CoMaTUyecKue W MoJIoBble MyTauuu. [IpudnHb
BO3HUKHOBEHHsS MyTanud. MyTareHpl W WX BJIUMSIHUE Ha OpPTraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O TMpOIEcCa. 3aKOH TOMOJIOTUYECKUX PSJI0OB B
HacnencTBeHHo m3meHunBoctu (H.M. BaBwioB). BHesnepHass U3MEHUHUBOCTh U
HACJIECTBEHHOCT.

Onueenemuxa U INUCEHOMUKA, POIb INUSEHEMUYECKUX (Haxmopos 8
HACNe008aHUU U USMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpauuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBunos.

Tabmuubl u  cxembl: «Buasl u3meHunBoCcTH», «MoauduxkanuoHHas
W3MEHYUBOCTBY, «KomOuHaTuBHas W3MEHUYUBOCTB, «Merio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00aeBaHUs YeI0BEKa», « Buabl myTammii.

O6opyoBaHue: XKUBble U TepOapHble SK3EMIUISPbl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHUYHMBOCTH.

JlabopaTtopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIMMOHHON M3MEHUYMBOCTU. [locTpoeHne BapuanmoHHOTO psna U
BAPHUALIMOHHOW KPUBO».



IIpakTnyeckas padora «Myranuu y apo3odunsl  (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eneTnka yesioBeKa

Kapuotnn yenoBeka. MexayHapoaHas mporpaMma MCCIENOBAaHHs TI'e€HOMA
yernoBeka.  MeToapl  M3y4YEHHsT TIEHETHKM  YEJOBEKAa:  TI'€HEAIOIMYECKHM,
OJIM3HELIOBBI, LIUTOT€HETUYECKHH, HOMYJIALIMOHHO-CTaTUCTUYECKUN,
MOJIEKYJIIPHO-T€HETUYECKUH. CoBpeMeHHOE OIIPEIEIICHHE TCHOTHIIA:
IIOJTHOTEHOMHOE€ CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[TI[P-ananu3a. HacrnencTtBeHHbie 3a001€BaHUs YeIOBEKa. | €eHHbIE U XPOMOCOMHBIC
Oone3Hu uyenoBeKa. bone3sHM ¢ HACIEACTBEHHOW MPEapacloiOKEHHOCTHIO.
3Ha4YCHHE MEAMIMHCKOM I'€HETUKU B IPEIOTBPAIICHUM U JICYEHUH T'€HETUYECKHUX
3a00sieBaHUl 4YenoBeKa. MeauKO-reHETUUECKOe KOHCYJIbTUpoBaHHue. CTBOJIOBBIE
KJIeTKH. [ToHATHE «TeHETHYECKOro rpy3a». DTHYECKUE ACIEKThl MCCIEIOBAHHUI B
o0JacTu pe1aKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (QakToppl NOBBILIEHHONW YYBCTBUTEIBHOCTH 4YEJIOBEKAa K
(¢u3znyecKOMy U XMMHUYECKOMY 3arpsi3HEHUIO OKpYyXkarouiei cpenbl. I'eHeTnyeckas
IIPEAPACIIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUSIM.

JdemoHcTpanumn

Tabmumpr u cxemsl: «Kapuotun uenoBeka», «MeToabl U3yuyeHUs] TE€HETUKH
4esioBeKay, «I 'eHeTnueckue 3a001eBaHNsI YETOBEKAY.

IIpakTHyeckas padora «CocTaBieHUE U AaHAIN3 POAOCIOBHOW.

Tema 15. Cenexkuusi OpraHu3MoB

JlomecTuKanus u cenekius. 3apoxkKACHUE CEIEKINHA U JOMECTUKALUN. Y UYEHHE
H. U. BaBumoBa o lleHTpax NpoOHCXOXIEHUS U MHOTOOOpasusi KyJIbTYPHBIX
pacTeHuil. Poib ceneknuu B CO31aHUHA COPTOB PACTEHUM U ITOPOJ )KUBOTHBIX. CopT,
10poJa, ITaMM. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHON N3MEHUYUBOCTH
H. 1. BaBuiioBa, ero 3Ha4e€HUE JJ1s1 CEICKITMOHHON PabOTHI.

MeTtoapl ceneKIMOHHOW paboThl. VICKyCcCTBEHHBIM OTOOp: MacCOBBIA H
VHUBUyaJIbHBIN. Oranel ~ KOMOMHAIMOHHOM  cenekuuu.  Mcnbitanue
IPOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TE€HOTUIy C IOMOUIBK) OLIEHKH
(eHoTHIIa IOTOMCTBA U OTOOP 10 '€HOTHUITY C romolbto aHanusa JHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJA  CEJICKIMOHHOM  paboThI.
PannanmoHHbIM 1 XUMMYECKAA MyTareHe3 Kak HCTOYHHUK MYTAIUN y KYJbTYPHBIX
¢opM opranusmoB. Mcnosb30BaHHE TE€HOMHOIO PENAKTHPOBAHUS M METOJIOB
pexomOnHanTHBIX JIHK 17151 momy4yeHus ncxonHoro marepuana i CeleKIum.

[lonyuenne IIOJINIUIOUIOB. BrytpuBunosas ruOpuaAn3aIus.
bnuskoponcTtBenHoe  ckpemmBaHue, WM UHOpuauHr.  HepoacTBeHHOe
CKpellMBaHue, WM ayTOpuiauHr. ['erepo3uc u ero mpuuuHbsl. Mcmnonb3oBaHue
rerepo3uca B cenekuuu. OtnanéHHas ruOpuansauus. [Ipeogonenue Oecrionus



MEXBUJIOBBIX THOPUIOB. JlOCTHKEHUS CEJIEKIIUU PACTEHUHN U KUBOTHBIX. «3e1éHas
Dpesonioyusy.

CoxpaHeHre U U3y4eHUE FTeHETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHHUM U UX
JTUKUX POAMYEH JUIsl CO3/IaHUsI HOBBIX COPTOB U THOPUIOB CENIbCKOXO3SIIICTBEHHBIX
KYJIbTYp. MH3yuenue, coxpanenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBLIX  JHCUBOMHBIX 6 Yeadx YIVYUleHUs
Cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO, JUHUUL U KPOCCO8, 8 MOM Hucie C
NpUMEHEHUeM COBPEMEHHBIX MEMO008 HAYYHBIX UCCIe008AHUL, NePeoosblX Uoel U
NnepCneKmuBHbIX MexXHOI02U.

JdemoHcTpanumn

[Toptpers: H. U. Baunos, . B. Muuypun, I'. JI. Kapneuenxo, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmup! u cxembl: «LIeHTPBI TPOUCXOXKIEHUS 1 MHOTOOOPa3us KyJIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTHYECKUX PSAOB B HACIEACTBEHHONM MN3MEHUYMBOCTHY,
«Metoppl cenexkuun», «OTnanéuHas ruopuauzanusy, «MyrareHes».

JlabopaTopHasi padora «/3yueHrne copTOB KyJIbTYpHBIX PACTEHUN U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «3yueHre METOJIOB CEJICKIIUU PACTCHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHHiD».

IKekypeusi «OCHOBHBIE METOIBI U JOCTHIKEHHMS CEJIEKUMU PAaCTeHUl U
YKUBOTHBIX (Ha CEJIEKI[TUOHHYIO CTaHILIUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA y4acTOK, B TEIUIMYHOE XO3SIIICTBO, B J1a00OpaTOpHIO
arpOyYHHUBEPCHUTETA UM HAYYHOT'O LEHTPA)».

Tema 16. buorexHo0rust U CHHTETHYECKAs1 OHOJIOTHS

OOBEKThI, HMCHOJb3yeMble B OMOTEXHOJIOTMHM, — KJIETOYHbIE U TKAaHEBbIE
KYJIBTYPBI, MHUKPOOPTraHU3MBl, 1754 XapaKTEePUCTHKA. TpagumonHas
OuoTexHoNorus:  xjeOomeueHue, TMOJAyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BuHOAenne. MukpoOuonornyeckuii cunre3. OOBEKTHl MHKPOOHMOJIOTHYECKUX
TexHoJsioruid. [Ipon3BoacTBO O€nka, aMUHOKHUCIIOT U BATAMUHOB.

Co3naHue TEXHOJIOTMH W MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIbIO MOJYYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKalINX HE BCTPEYAIOIINECs B IPUPOIe OMOCHHTETHUECKHE MTyTH.

Kierounasa unxeHepusa. MeTonpl KyJIbTypbl KJIETOK W TKaHEW PacTEHHUUA M
#uBOTHBIX. KpuobGanku. Comaruyeckas THOpUAM3aLMS U COMATUYECKUN
smOpuorene3. lcrnonab30BaHWE TaruIOWJOB B CEJIEKUUU pacTeHuid. [lonyuenue
MOHOKNIOHANbHBIX anmumei. Hcnonvzosanue MOHOKIOHANbHBIX U NOIUKTIOHAIbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpyKIus
SMIEKJIETOK U KIIOHUPOBAHHUE KUBOTHBIX. METO/ TpaHCIJIAHTALUU SIIEp KIETOK.



Texnonocuu 0300po8nenus, KyaibMmusUpO8arHus U MUKPOKIOHATbHO20 PA3SMHONCEHUSL
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHasg WHXKEHepus. VICKyCCTBEHHBbI CHHTE3 TI€Ha |
koHCcTpyupoBanue pekomOouHantHeIX [IHK. Cozdanue mpanceennvix opeanusmos.
JloCTHKEHHUSI M TEPCIIEKTUBBI XPOMOCOMHOM ¥ TEHHOM MHKEHEPUH. DKOJIOTUYECKUE
U 3TUYECKHUE MPOOJIeMbl TeHHOU WHKEHEPUH.

Menunuackue 6uotexnosoruu. [loctrenomuas nudposas meauiuua. [11[P-
TUAarHOCTHKa. MeTaOOJOMHBIN aHaMW3, TEHOIEGHTPUYECKUU aHajdu3 MpOoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kineTok. TaprerHas Tepamust paka. 3D-OuommkeHepust A pa3paboOTKu
(byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTUH, CO3JaHUsl KOMIUIEKCHBIX
TKaHE COYeTaHWEM TEXHOJIOTHHM TpEXMEpPHOro OUONMPHUHTHHIA U ckaddonaauHra
JUISL PELIEHUS 3a/1a4 IIEPCOHAIM3UPOBAHHON MEIULIUHBI.

Co3naHne BEKTOPHBIX BAaKIMH C IENbi0 oOecredeHus: KOMOMHMPOBAHHON
3ammTel OT Bo30yautenedt OPBU, ycTaHoBieHHE MOJEKYJISIPHBIX MEXaHU3MOB
¢dbynkunonupoanusi PHK-congepkamiyx BUpYcOB, BBI3BIBAIOMIMX OCO0O OIMACHbBIE
3a00J1€BaHUs YEIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabmumpt u cxemsl: «lcnonp30BaHne MUKPOOPTaHU3MOB B NMPOMBIIIEHHOM
POU3BOJICTBEY, «KileTouHas nHxxeHepus», «['eHHast HHKeHepus».

JlabopaTtopnas pa6ora «/3yueHue 00bEKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «llomydeHre MOTOYHOKUCIBIX TPOTYKTOBY.

JKckypcusi «bUOTEXHONOTMA — BaKHEWINash MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE 3BOJIONMUOHHBIX NpeACTABJICHUNA B
omnoJsioruu

OpomounoHHas teopus Y. JlapBuHa. Ilpeanochbuiku BO3HUKHOBEHMS
napsuHU3Ma. JKu3Hb U Hay4dHas aestenpHocTh Y. /apBuna.

JIBroKylIMe cuiibl HBOJIIOLMK BUJIOB 110 Y. J[apBUHY (BbICOKasi HHTEHCUBHOCTb
Pa3MHOXKEHHS  OpPraHM3MOB, HACJEACTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN 1 HCKYCCTBEHHBIN 0TOOD).

Odopmiienne cuaTeTHUecKoi Teopuu HsBomonuu (CTD). HedlrpanpHas
Teopusi 3Bomtonuu. CoBpeMeHHas JBOJIOIHMOHHAS  OuoNoTHA. 3HA4YeHHE
HBOJIFOLIMOHHON TEOPUH B POPMUPOBAHUY €CTECTBEHHO-HAYYHON KapTUHbBI MUpA.

JdeMoHcTpauuu



[Toptpetsl: Apucrorens, K. Jlunnein, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kioswe, Y. lapeun, C. C. UerBepukos, U. U. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmuis! u cxembl: «Cucrema xxuBoi npupoas! (o K. JIunuero)y, «Jlectauia
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (HOpMUPOBAHUS TPUCTIOCOOTICHUM Y
pacTeHui u KUBOTHBIX (1o Jlamapky)», «Kapra-cxema mapuipyta myremectBus Y.
HapBuna», «Haxoaku Y. [lapBunan, «®Dopmbl OOpHOBI 3a CYIIECTBOBAHHUE,
«[lopogst romy6eit», «MHorooOpasue KynbTypHbIX (popm kamycTel», «Ilopozs
JIOMAIITHUX >KMBOTHBIX», «Cxema oOpa3oBaHusl HOBBIX BUAOB (1o Y. JlapBuny)»,
«Cxema COOTHOLIEHUS ABWXKYIIUX CHJI 3BOJIOLUNY», «OCHOBHBIE MOJIOXKEHUS
CUHTETHYECKON TEOPHUH IBOIIOLIAN.

Tema 2. MUKPOIBOJIIOIHS U €€ pPe3yJIbTaThl

[Tonynsauust KaKk 3yIeMEeHTapHas eIUHHIA 3BOJIOLUH. COBpEMEHHBIE METOMBI
OLICHKM TE€HETUYECKOTO pa3HoOoOpa3usi W CTPYKTypbl mnomymsuuid. M3meHenue
reHooHa TOMYJSIMU KAaK DJIEMEHTAPHOE 3BOJIOIMOHHOE SBJICHUE. 3aKOH
reHeTuueckoro paBHoBecus k. Xapau, B. Baitn6epra.

DOneMeHTapHble (DaKTOpbl (IBHXKYIIME CHJIbI) SBOJIOUMUA. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeH4YMBOCTh. [Ipeiid reHoB — chyuaiiHbie
HEHanpaBJIeHHbIC U3MEHEHUS YaCTOT aJljiesiel B MOMyIauuax. DPQPeKkT OCHOBATENS.
Ippexm b6ymouinounozo eopaviuika. CHUdCeHUe 2eHemuuecKko2o pa3HooOpa3usL:
npuyunsl u cireocmsus. llposenenue agpghexma opeiigha 2enos 8 6ONLUUX U MATILIX

HONYTIAYUSIX. Murparnuu. N3omsimst TOTTYJISILIHIA: reorpaduueckas
(mpocTpaHCcTBeHHAs ), Ononorudeckas (penpoayKTHUBHAS).
EctrectBennblii oTO0p — Hampapistonmii  (aktop sBomOnUH. DOpMBI

€CTECTBEHHOTO  OTOOpa:  JBIXKYIIMM, CTAaOWIM3UPYIOIIMM,  pa3phIBAIOLIUN
(mu3pynTtuBHblid). [lomoBoit oTOOp. BO3HMKHOBEHHE M 3BOJIIOIHUS COIUATIBLHOTO
MOBEJICHUS )KUBOTHBIX.

[Tprcnoco0aeHHOCT,  OPraHU3MOB  KaK  PE3yJabTaT  MHKPOIBOJIOIHH.
Bo3nukHOBEeHME TPUCTIOCOOICHH Y OpraHu3MOB. ApoMOpP(O3bl U UNOAAANTALINH.
[Tpumepsl nprcnocobieHnid y opranu3mMoB: Mopdosornyeckue, Gpu3noIorudeckue,
OonoxumMuyeckue, TmoBeAeHUYeckne. OTHOCHTENBHOCTh  NPHUCHOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpasoBaHue Kak pe3yJbTar
MUKpOsBooIMu. M3omsus — kimoueBod (aktop BugooOpazoBanusa. [lytu u
CIIOCOOBI BUJI000pa30BaHMUS: aJIONaTpUUYECKOe (reorpaduueckoe),
CHMIIATPUUYECKOE (3KOJ0TUYECKOE), «MTHOBEHHOE» (monUIUIONIU3anus,
rubpuanzais). JJIMTeIbHOCTh 3BOJIIOIMOHHBIX MTPOILECCOB.

Mexanu3mbl HopMUPOBaHHS OMOIOTUYECKOTO pa3HOOOpa3usl.



Pounb 3BOMIOLIMOHHON OMOJI0THY B pa3pab0TKe HAyUYHBIX METOJOB COXPAaHEHUS
OounopaszHooOpazusd. MHUKpOIBOMIONMS M KOIBOJIIOLMSA IAapa3uTOB U HUX XO3SEB.
Mexanu3mbl GOPMUPOBAHKS YCTOMUUBOCTH K aHTHOMOTHUKAM U CTIOCOOBI OOPBOBI C
HEW.

JdemoHcTpanumn

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

Tabmuupel u cxembl: «MyTallMOHHass HM3MEHYHUBOCThHY, «llomymsiuonHas
CTpyKTypa BuAa», «Cxema mposiBieHus 3aKkoHa Xapau—BaitnOepra», «JIBmxkyiine
CHJIBI 3BOJIIOLUN», «IKOJOTHYECKasi M30JSUs MOMYJSIIUN CeBaHCKOU (openuy,
«["eorpaduueckas U30as1Us TUCTBEHHUIIBI CHOMPCKOM 1 TUCTBEHHUIIBI JayPCKO»,
«IIonyJsIMOHHBIE BOJIHBI YMCJIIEHHOCTH XWUIIHUKOB U XKEpTB», «CxeMa IercTBUsA
€CTECTBEHHOT0 0TOOpa», «@opMbl 00pbOBI 3a CyILIECTBOBaHUEY, «HIyCTpHaIbHBIN
MenaHusm», «oKuBble — uckonaembie»,  «lloOKpOBUTENIbCTBEHHAss  OKpacka
XKUBOTHBIX», «[Ipegynpexpaaronias oOKpacka MKUBOTHBIX», «DU3HOJIOTMYECKHE
amantanuny, <«lIpucrnocoONeHHOCTh OpraHu3MoB U €€ OTHOCUTENIBHOCTbHY,
«Kpurepun Buna», «Buapl-nBoiiHukn», « CTpykTypa Buja B npupoae», «Crnocoosbl
BUJI000pa3zoBaHus», «I eorpaguueckoe Bu10o0OpazoBaHue TPEX BUAOB JAHBILLIEH,
«DKoNoTnyYecKoe BUA000pa3oBaHUE BUAOB CHHUL, «l[lomummoumasl pacteHHil»,
«KamycTHo-peneunsiit THOpHUIY.

Oo6opynoBanue: repObapuu pacTeHU, KOJUIEKIIUU HACEKOMBIX, Uydena NTHIL U
3Bepel C MpUMepaMy pa3INyuHbIX IPUCIIOCOOIEHUH, Yydesa NTULl U 3Bepeil pa3HbIX
BUJIOB, TepOapuu pacTeHuid OJU3KHX BHIOB, OOpA30BaBIIMXCA PA3IUYHBIMU
crioco0amu.

JlaGopaTopHas pabora «BrlsiBneHNE N3BMEHUYUBOCTH Y 0CO0€H OHOTO BUAAY.

JlabopaTopHas padorta «IIpucnoco6sieHuss OpraHu3MOB U UX OTHOCUTEIbHAS
LEJIECO00PA3ZHOCTDY.

JlaGopaTtopnas pabGora «CpaBHEHHE BHUJOB 1O MOP(HOIOrHUECKOMY
KPUTEPHIO».

Tema 3. Makpo3BOJIIOIMS U €€ Pe3yJIbTAThI

Meroasl u3ydeHHMs MakpodBOIIOLUMU. [lall€OHTOIOrMYECKHE  METOABI
u3ydyeHus oHBomouuu. Ilepexognsie ¢GopMbl U (QUIOTEHETUYECKUE  PSAJbI
OpPraHU3MOB.

buoreorpaduueckue Meronpl uszydeHus s3Boitonuu. CpaBHeHHE (IOpPHI U
(ayHbl MaTepuKOB M OCTpOBOB. buoreorpaduueckue odnactu 3emnu. Bunisl-
DHACMUKHU U PEJIUKTHIL.

OMOpPHUONIOrMYECKUe U CPABHUTEIHLHO-MOP(OIOrHUECKHE METOABl U3yUeHUs
BOMIIOLMU. ['€HeTMYecKne MEXaHW3Mbl 3BOJIIOLMM OHTOIEHE3a M MOSBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PyaumenTtapHele  opranel M aTaBU3MBl.  MOJEKYJISIPHO-TEHETHYECKUE,



OMOXUMHUYECKHUE U MAaTEMAaTUYECKUE METO bl U3yUYEHUs IBOTIOLUU. ['OMONIOTrMYHbIE
redbl. COBpEMEHHBIE METO/IbI MOCTPOCHUS (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTalliX U 3BOJIIOLUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (TpaBwiia) 3BOMONMH. [Ipunyun cmenvl yHKyuil.
HeoOpatumocTs 3Bomonuu. AxantuBHas panuanusi. HepaBHOMEpHOCTH TEMIIOB
ABOJIOLIMH.

JdeMoHcTpanuu

[Toptpetsr: K. M. Bap, A. O. KoBanesckuii, @. Mromuep, O. I'ekkelsb.

Tabmumpl u cxembl: «OUIOTEHETUYECKUN PSIT JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3ydObie  smiepb»,  «Cteronedansy,  «Puanodutey,  «CeMeHHbIE
nanopoTHukn», «buoreorpaduueckue 30HbI 3emian», «Jpeild KOHTUHEHTOBY,
«Penuktely, «HauvanpHble cTaauu 53MOpPUOHANIBHOTO PAa3BUTUSA TO3BOHOYHBIX
XKUBOTHBIX», «['OMOJIOrMYHBIE ¥ AHAJOTMYHBIE OpraHe», «PyIuMeHTBI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YeJNOBEKa MW IIUMIaH3e», «l1aBHBIE
HaIpaBJIeHUs IBOIIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH IBOJIIOLIUNY.

O6opynoBaHue: KOJUIEKI[UU, TepOapuu, MYJSDKM HCKOMAeMbIX OCTATKOB
OPraHu3MOB, MYJISI)KM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. IlpoucxokaeHne U pa3BuTHe JKU3HU Ha 3emJie

HayuHble rUmoTe3bl MNpPOUCXOXKIEHUS >KU3HU Ha 3emie. AOuWoreHes u
naHcrepmusi. [JloHayuHble peACTaBlICHUS O 3aPOKJICHUU JKU3HU (KPEaAlMOHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apOXKICHHUS )KU3HU U €€ onpoBepxkeHue onsiraMmu .
Penu, JI. Cnanmnannanu, JI. [Tactepa. [Iponcxoxaenne ®u3HA U aCTPOOUOIOTHSI.

OcCHOBHBIE JTallbl HEOPTaHUYECKOU SBOJIIOLUH. [InanerapHas
(reosioruyeckasi) HBOJIOIUS. XHUMUYECKas HBOJIOLMS. AOHOreHHBIM CHHTE3
OpraHnueckux BemecTB u3 Heopranudeckux. Ombir C. Mumnepa u I'. FOpm.
Oo6pazoBanue noaumMepos u3 MoHoMepoB. KoanepBarras runote3a A. . OmapuHa,
rurnore3a nepBuyHoro OynboHa JIk. XongeitHa, reHetudeckas rumote3a [
Ménnepa. PubGo3umbl (T. Yex) u rumore3a «vupa PHK» V. TI'mnbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Hcropus 3emnn u MeToibl €€ n3yueHus. MlckonaeMple OpraHu4eCcKUe OCTaTKU.
['eoxpononorust u e€ meroapl. OTHOCUTENbHAS M AOCOJIOTHAS T€OXPOHOJIOTHUS.
["'eoxpoHONOrMYecKas nIKajaa: S0HbI, 3pbl, IEPUOJbI, JTOXH.

HavanpHble 53Tanbl OpraHMYecKoW HBOIOUMM. [losBIEHHME W HIBOMIOLHUS
NEPBBIX KJIETOK. DBOMIONUA MeTaboian3Ma. BO3HMKHOBEHHE TMEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOTIIEHKM KaK aHAJIOT MEPBBIX Ha 3eMJjie COOOIIECTB.
CrpomatonuTsl. [IpokapruOTHl U 3yKapHOTHI.



[Tpoucxoxaenue 3ykapuoT (CuMOUOreHes). IBOIOIMOHHOE MPOUCXOKIECHUE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUHE
OCHOBHBIX I'PyIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tambl ABOJIIOLMU BBICHIUX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pacrennii. Bpixox pacrenuit Ha cymy. IlosBieHME CHOpPOBBIX pacTeHUM H
3aBoeBaHME WMH cymu. CeMeHHble pacTeHus. [IpOMCXOXKIEHHE IIBETKOBBIX
paCTECHUH.

OCHOBHBIE 3Tamnbl 3BOJIONHMHU KUBOTHOrO MHupa. OCHOBHBIE apoMOpP(O3bI
XKUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TumoB. [lepBbie XOpa0BbI€ KUBOTHBIE. JKH3Hb B BOAE. DBOJIOLHS O3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwuil. [IponcxoxaeHue MICKONMUTAIONIUX U
ntul. [lpuHuun xmoyeBoro apomopdosa. OcBoeHHe OECMO3BOHOUHBIMU U
II03BOHOYHBIMH KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM W IEpUOJaM: apXei, MpOTEPO30H,
najaeo30ii, Me3030i, KaitHo30i. O011as XapakTepucTUKa KIMMaTa U Te0JIOTUYECKUX
npotieccoB. [losiBleHre U pacuBeT XapakTEPHBIX OPraHU3MOB. YTJIE0Opa3oBaHUE:
€ro yCJIOBUS U BIMSHUE HA ra30BbIil cOcTaB aTMOC(hepHI.

MaccoBele BBIMUPaHUS — 3KOJIOTMYECKUE KPU3UCHI npouuioro. [Ipuunusl n
CJIEICTBUSI MAacCOBBIX BbIMUpaHUW. COBPEMEHHBIA 3KOJOTMYECKHA KPHU3UC, €ro
ocobenHoctH. [IpobGaema coxpaneHus 6nopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccudukauu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHE TPyl OPTraHU3MOB.

JdemoHcTpanumn

[Toptpetsi: @. Penu, JI. Cnamnanuanu, JI. Tlactep, . . Meunukos, A. U.
Omnapun, Jx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6muiel u cxemsl: «CxeMma onbita @. Penny», «Cxema onwita JI. [Tactepa mo
U3YUYEHUIO CaMO3apoxaAcHUs Ku3HW», «Cxema ombita C. Mumiepa, I'. IOpuy,
«JTanbpl  HEOPraHMYECKOW  3BOMOLMKM»,  «['€0XpOHOJOrMyeckas  IIKaIay,
«HauanpHble 3Tanbl OpraHUYeckoi 3BoOIUNY», «Cxema 00pa3oBaHUsl IYKapHUOT
nyTéM cumonoreHeza», «CucremMa KuUBOM mpUpoAb», «CTpoeHue BHUpYyCay,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OJHOKIETOUHBIE BOJOPOCINY,
«MHorokierounsle Bojopociam», «Mxm», «llamoporaukm», «l'omoceMeHHbIE
pacteHus», «Opranbl IBETKOBBIX pACTEHUID, «CXeMa pa3BUTHSI AKUBOTHOTO MUPay,
«Apomop(do3bl KUBOTHBIXY», «IIpocteitmuey, «Kumeynononaoctuoiey, «Ilnockue
yepBu», «YUYneHuctonoruey, «PbuiObl», «3eMHOBOAHBIE», «lIpecMbIkarommecs,
«Itnney, «Miekonurarommey, «Pa3BuTue KU3HU B apXEUCKOU 3pe», «Pa3zputue
JKU3HH B TMPOTEPO30OMCKON 3pe», «Pa3BUTHE XKU3HM B NAJCO30MCKOU 3pey,
«Pa3BuTne )u3HU B ME3030MCKOU 3pe», «Pa3BuTHe )KU3HU B KAWHO30MCKOM 3peE»,
«CoBpeMeHHas cucTeMa OpraHuYeCKOro MUPay.



O6opynoBanue: repObapuuM pPacTeHU pa3IMYHBIX OTAEJOB, KOJUIEKIIUU
HAaCEKOMBIX, BJIAKHBIEC IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UTJIOKOKHX, CKEJIEThI TO3BOHOYHBIX dKUBOTHBIX, Uy4€eJia IITUL] U 3BEPEM, KOJUIEKIIUN
OKAMEHEJIOCTEN, TOJIE3HBIX MCKOIMAEMBIX, MYJSDKA OpPraHUYECKUX OCTATKOB
OpPTraHU3MOB.

BupryaabHas gadopaTopHasi padora «MojennupoBaHue onbIToB Musiepa—
FOpu no n3zydenunto abMOreHHOro CHHTE3a OPraHMYECKUX COSAMHEHHUI B IEPBUYHON
aTMocdeper.

JlabopaTtopHasi padora «/I3ydyeHHe M ONHCAHME HCKONAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOB.

IIpakTnueckass padora «l3yueHne OCOOCHHOCTEH CTPOCHHUSI PACTECHUM
Pa3HBIX OTAEIOBY.

IIpakTHyeckas padora «/3yueHne ocoOeHHOCTEN CTPOCHHS MO3BOHOYHBIX
KUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJ0BeKa — AHTPONOTeHe3

Paznenel u 3a7aun aHTpONOJIIOrMU. METOABI aHTPOIIOJIOTUH.

CraHOBJIEHHE TPEACTABICHUN O IMPOUCXOXKICHUM 4YeJOBEKa. PennrunosHeie
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0JCTBO 4€I0BEKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHHUTENIBHO-
MOpGhOIOTHYECKHE, AMOPHOJIOTHYECKHE, bU31M0I0r0-OMOXUMHUECKHE,
noBefeHueckue. OTINYMS YEIOBEKa OT KUBOTHBIX. [IpsIMOX0XKI€HHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOW CUTHAJIBHOU
CHCTEMBI.

JBwxymye cwibl ((pakTopsl) aHTpOIOreHe3a: OUOJI0TUYecKue, ColualbHbIC.
CooTHolIeHHEe OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIE CTaJAUMU aHTpOIOTreHe3a. PaHHMe ueroBexkooOpas3Hbie 00€3bsHBI
(POKOHCYIBI) U paHHUE MOHTHIBI — OOIIME MPEIKU YeTOBEKOOOPA3HBIX 00E3bsSH U
Jro/ied. ABCTPAJIONIUTEKU — JIBYHOTHE MPEIKHU JItoJeh. YelIoBeK yMeblil, MepBbIe
M3TOTOBJICHUS OPYIUH Tpyaa. YenoBeK NpsAMOXOASIIAN U TIEPBBIN BBIXOI JIFOJCH 32
npeaensl Appuxu. UenoBek reiaens0eprckuii — o0nui Npe1oK HeaHAepTATbCKOTO
YEJIOBEKA M YEJOBEKAa pPa3yMHOro. YenoBEeK HEAHAEPTAIbCKUNM KAaK BUJ JIIOAECH
XOJIONHOTO KiMMaTa. YenoBeK pa3yMHBIM COBPEMEHHOIO THIIA, JIEHHCOBCKHM
YeJIOBeK, OCBOCHME KOHTUHEHTOB 3a mnpeneinamu Adpuxu. [laneoreneruka u
NajJeoreHOMHUKA.

OBOMIONMS COBPEMEHHOTO 4YelOBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJISIMIX
yenoBeka. MyTannoHHBIA mpouecc U noaumopdusm. IlomynsiuoHHbIE BOJHBI,
nperid renos, murpanus U «3G@eKT ocHOBATENS» B MOMYNIALUIX COBPEMEHHOTO
YEJI0BEKA.



UYenoseueckue pacel. [loHstue o pace. bonbmme pacel: €BpoOneougHas
(eBpaswmiickas),  aBCTpajio-HErpoujHAas  (PKBATOpUalibHAs),  MOHTOJOUIHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccesieHHs] 4eJOBEKa IO IJIaHETe.
EnuHcTBO  4yenoBeuecknx — pac.  HaydHas  HECOCTOSTENBHOCTH  pacu3Ma.
[TpucnocoOMeHHOCTh YeNmoBeKa K Pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpebl.
Bnusiaue reorpaduueckoit cpeapl u apeiida reHoB Ha MOop(]oiorHio U GHU3U0JIOTHIO
YEJI0BEKA.

MexauciuminHapaple  MeToabl B (usmyeckodt  (OMOJIOTHYECKON)
AHTPOMOJIOTUU.  ODBOJIOLIMOHHAS ~ QHTPOINOJOTHS U Ma€0AHTPOMOJIOTHUS
YEJOBEYECKUX MOMYJSIUiA. brocounaibHble HUCCIEIOBAHUS MPUPOJLI YeIOBEKa.
HccnenoBanrie K03BOTIOLMHU OUOJIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toptpersr: Y. lapsun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabmuibl u cxembl: «MeTobl aHTPOTIONIOTUNY, «[ 0JIOBHOW MO3T YeoBEKay,
«YenoBekooOpa3Hbie 00€3bsHbI», «CKeNeT 4YeloBeKa M CKeJleT IIMMIIaH3ey,
«PynMMEHTBI U aTaBU3MbI», «/[BHXKyILIME CHUIIBI AHTPOIIOTEHE3a», « DBOJTIOLHOHHOE
IpEBO  YENOBEKa», «ABcTpamonutek», «UYenoBek  ymensli», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuii yenoBek» «Heanaepranpupy, « KpoMaHbOHUBD,
«IIpenku yenoBeka», «ITambl SBOJIOUHU YEJIOBEKA», «Packl UeloBeKay.

O6opynoBaHue: MyJSDKM — OKAMEHENIOCTEeH, MpeAMETOB MaTepuaIbHOM
KyJbTYpbl TIPEAKOB 4YejoBeka, penpoaykiuu (portorpadhum) KapTuH C
MU(POJIIOTUYECKUMU U OHOJEHCKUMHU CIO)KETaMU TPOUCXOXKICHHUS YEIOBEKa,
dboTorpadun Hax0IOK UCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEeKa, MOJICITh
yeperna yesloBeKa U ueperna NMMITaH3€e, MOJIeNIb KUCTH YEJIOBEKA U KUCTH IIUMIIaH3e,
MOJEIH TOpCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTpPOEHUSA CKeJeTa
YeJI0BEKAa, CBSA3AHHBIX C MPSIMOXOXKIECHUEM.

IIpakTn4yeckas padora «/3ydyeHne 3K0JI0rMUECKUX aJanTaluil YeIOBEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aUMOOTHOIIECHHSIX OPraHM3MOB U
HAJIOPraHU3MEHHBIX CUCTEM C OKPY KaKIIel cpeaou

3apokeHne U pa3BUTHE dKoJIOTHH B Tpynax A. ['ymbGonsara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykau€éBa. Pa3znensl u 3amaun
sK0oJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.

Meroasl skosioruu. [loneBsie HaOMIOACHUS. DKCIEPUMEHTHI B SKOJOTHU:
npUpoAHbIe W J1abopaTtopHble. MojenupoBaHue B 3KOJOTUU. MOHUTOPHUHT
OKPYKaIOIIEH CPebl: TOKATBHBIA, PETHOHATBHBIN U TI100aTHHBIN.

3HaYeHUE HSKOJIOTMYECKUX 3HAHUM IS  4YEJIOBEKA. DKOJOTHYECKOe
MHPOBO33PEHNUE KAK OCHOBA CBSA3€W 4enoBeuecTBa ¢ npuponon. GopMmupoBaHue
HKOJIOTHYECKOMN KYJIbTYPbI U IKOJIOTUUYECKON IPAMOTHOCTH HACEJIECHUSI.



JdeMoHcTpauuu

[Toptpetsi: A. I'ym6onsar, K. ®@. Pynee, H. A. Cesepiios, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunpl u cxembl: «Pa3gensl 3kogorum», «Meroasl 3Kojgorum», «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPEIbI».

JlaGopaTopHas padora «3yuenue METOJ0B DKOJIOTHYECKUX
HUCCIIEI0OBaHUI.

Tema 7. Opranusmsbl 1 cpeaa 0OUTaHUSA

Okonorudeckue (akTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
IKOJIOTUYECKUX (HAKTOPOB: abMOTHUECKUE, OMOTHYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JeHCTBUA 3Kosorndeckux ¢akropos. IIpaBuino munumyma (K.
[lnpenrens, 0. JIu6ux). TomepaHTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnyeckue ¢akropbl. CBeT Kak sKkonoruueckuid akrop. [eiictBue
Pa3HBIX YYaCTKOB COJHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. JKOJIOTUYECKHE TPYMIIbI
pacTeHUil M >KUBOTHBIX II0 OTHOIIEHWIO K cBeTy. CHUrHalbHasi poJib CBETA.
DOoTONEPUOIU3M.

Temnepatypa kak 3kojorumueckuii Qaxrtop. JlelcTBue TemmepaTypsl Ha
opranu3Mmbl. [1oMKHIOTEpMHBIE U1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocte kak 3konornueckuit dakrop. I[IpucmocobneHus pacTeHHil K
NoJIepKaHUI0 BogHOrO OanaHca. Knmaccudukanus pacTeHHl 1O OTHOIICHUIO K
Boje. [Ipucnoco6nenns KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3YIIHAs, MMOYBEHHAs,
ryOMHHAasT  TMOAMOYBEHHAs,  BHYTpUOpPraHuW3MeHHas.  DPU3UKO-XUMHUYECKUE
0COOEHHOCTH cpeJi 00uTaHus opranu3mMoB. [Ipucnocobienrst Opranu3MoB K KU3HU
B Pa3HbIX Cpeaax.

buonornyeckue putmbl. BHemiHwe u BHYTpeHHHE pPUTMbL. CyTOUHBIE U
roJMuyHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznenusie hopmbl opranu3moB. [ToHstue o sxuzHeHHol popme. KusHeHHbie
dbopMBl pacTeHHW: JEpeBbs, KyCTapHUKH, KYCTAaPHUYKH, MHOTOJICTHHE TPaBBHI,
OoMHOJETHUE TpaBbl. JKu3HeHHBIE (POPMBI KUBOTHBIX: THAPOOMOHTHI, TEOOUOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHS U 00pasa >KU3HH.

buotnueckue paktopsl. Buapl OMOTHYECKUX B3aUMOCHCTBUI: KOHKYPEHIIHS,
XHUIIHUYECTBO, cuMOn03 U ero ¢opmbl. [lapazutusm, xoomepauus, MyTyalusM,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduaeckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuueckue, Gadpudeckue). 3HAUYCHHE



OMOTHMYECKMX B3aUMOJCHCTBUI JJis CYLIECTBOBAaHUS OpPraHU3MOB B Cpelie
oOutanus. [IpuHIMI KOHKYPEHTHOIO UCKITIOYEHMS.

JdeMoHcTpauuu

Tabmunplt 1 cxeMmbl: «Okonorunueckue Qaxtope», «CBETOBOM CHEKTPY,
«DKOJOTUYECKHE TPYMNIbl )KUBOTHBIX IO OTHOLIEHUIO K CBETY», «TEemIOKpOBHbIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >KUBOTHBIE», «DU3MOJIOrMYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl OOUTaHHS OpraHu3MoBy», «buonoruueckue puTMbIY,
«Kuznennsie Hopmbl pacTeHUiD», « Ku3HEeHHBIE POPMBI JKUBOTHBIX», « IKOCHCTEMA
HIMPOKOJIUCTBEHHOTO Jecay, «IKOCHCTEMa XBOWHOro Jeca», «Llenu nuranus»,
«XUITHUYECTBOY, «ITapazutnzmy, «KoHKypeHnus», «Cumouosy,
«Kommencanuzm».

Oo6opynoBanue: repOapuM pacTEeHUM M JKUBOTHBIX, NPUCHOCOOJEHHBIX K
BIMSIHUIO Pa3jMYHBIX OSKOJOTHYECKHX (PAKTOpOB, TepOapuu CBETONIOOMBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTCHHIA, CBETOJIOOMBBIC, TECHEIIOOUBHIE U
TE€HEBBIHOC/IMBBIE KOMHATHBIE PACTEHUs, repO0apuu U KOJUIEKLIMH TEIUIOI0OUBBIX,
3UMOCTOMKHMX, MOpPO30YCTOWUYMBBIX PACTEHUH, yyuyena NTULl U 3Bepeil, repbapun
pacTeHMi, OTHOCSIIUXCS K rurpoguram, kcepoduram, me3odpuraMm, KOMHATHBIE
pacTeHus NaHHBIX TPYMM, KOJJIEKIUU KUBOTHBIX, OOUTAIONIMX B Pa3HBIX Cpenax,
repbapud W KOJJIEKIMM PACTEHUM U IKUBOTHBIX, OOJAJAIONUX YepTaMH
IPUCIIOCOOTIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBUM >KM3HM, repOapuu U
KOJUIEKIIUM PACTEHUN M >KUBOTHBIX PAa3JIMYHBIX JKU3HEHHBIX (DOPM, KOJUIEKLMU
KUBOTHBIX, YYACTBYIOIINX B PA3IMYHBIX OMOTHUECKUX B3aUMOICUCTBUSIX.

JlabopaTtopnasi padora «BpisiBIeHHE MNPUCTOCOOJICHUI OPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGota «BpigBICHHE NPUCTOCOOJIEHUNH OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPbD».

JlabopaTtopHnasi paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTEHUI U3 PA3HBIX
MECT OOUTAHUSD.

Tema 8. Ikos10rvsi BUAOB U MOMYJIANUI

OKOJIOTMYECKUE  XapaKTEpUCTUKU  IOIYJISILUU. [lonynmsanmsa — Kak
Ouonoruueckas cuctema. Posib HEOTHOPOAHOCTH cpeabl, PU3NUECKUX OapbepoB U
0COOCHHOCTEH OMOJIOTMU BUAOB B (DPOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyiasuuid. OCHOBHBIE TIOKa3aTeau MOMYJSLUWUUA: YHUCIEHHOCTb, IUIOTHOCTb,
BO3pacTHass M II0JI0Basi CTPYKTypa, PpOXKAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

OKoJjiornyeckasi CTpykrypa nonyiasuud. OLeHKa YUCIEHHOCTH MOIYJISILUY.
JluHaMuKa Mmomyssiuu U €€ peryiasiuusa. buoTudyeckuid MOTEHIMaN IMOMYJISALHH.
MopaenupoBanue JUHAMUKH NOMYJSIIUU. KpuBbIe pocTa YUCIEHHOCTU MOMYJISALIHH.
Kpusble BbDKMBaHMs. Perynsiuuss 4YMCIEHHOCTH MONYJSALUN: posb (HaKTOPOB,



3aBUCALIUX U HE 3aBUCALIUX OT MJIOTHOCTH. DKOJIOTUYECKUE CTPATeruu BUIOB (T- U
K-crparerun).

[Tonarue o0 sKoJorMYecKON HuUIe Buaa. MectooOutanue. MHoOroMepHas
Mozenb dkosormdeckon Humm Jx.M. Xatumncona. Pasmepsl skonormueckou
HulM. [loTeHnManpHas v peann3oBaHHAs HULIU.

Bun kak cucrema nomynsumii. Apeansl BUAOB. Buapl M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TOBEJICHUSI W MUTpaluMid KUBOTHBIX. buosormyeckue
VHBA3UU YyKEPOJHBIX BUJIOB.

JdemoHcTpanumn

[Toprper: Hx. M. XaT4ynHCOH.

Tabmuubl U cxeMmbl: «DKOJIOTHYECKUE XapAKTEPUCTHUKU MOMYJISLUNY,
«IIpocTpancTBeHHass  CTpykKTypa  momyiasiuum», «BospacTHble  nupaMuabl
nonyisiiun», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuzmammn», «Mojensb skonorndeckon Huum Jx. M. XaTuuHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUU KUBOTHBIX.

JlabopaTtopnasi paGora «lIpucnocobiieHus ceMsiH pacTeHUN K pacCeJIeHUIO.

Tema 9. Jkosorust coodmecTB. IKOJOTHYECKHE CHCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crTpykrypa. CBsizu MEXIy
OopraHu3Mamu B OMOLIEHO3E.

Dxocuctema kak oTkpbiTas cuctema (A. Jx. Tencnu). DyHKIIMOHAIbHbBIE
OJIOKM OpPraHM3MOB B DKOCHUCTEME: MPOMYIEHThI, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne nenmum u cetu. AOUoTHUECKHE OJOKH
skocucteM. [1ouBbl U Wikl B 3kocucTeMax. KpyroBopoTt BEIIECTB U MOTOK SHEPTUU
B OKOCHUCTEME.

OCHOBHBIE IOKA3aTENN YKOCUCTEMBI. boMacca 1 MpoayKIusl. DKOJIOTHYECKHE
UpaMUIbl YUCENT, OMOMACCHI U SHEPTHUMU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Duyxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIECCUM W UX TMPUYMHBL. AHTPONOIE€HHbIE BO3JICHCTBUA Ha
cykueccuu. Knumakcnoe coobiiectBo. buopasHoodpasue u noaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYNBOCTH COOOITIECTB.

[IpupoaHbie IKOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKocucmembl Mopel U
oKeanos. Ixocucmemvl MyHOp, 1€CO8, cmenell, NyCMmblHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArpoueHo3. Paznuums
MEXKYy aHTPOMOTEHHBIMHA W IPUPOJAHBIMU SKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteMm. [opojackas
dbnopa u ¢dayna. CuHaHTpOomm3anus TOpPOACKON ¢ayHbl. buomormyeckoe u
XO035IUCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
skocuctemax. Ponbv kackaonoco sgpghekma u 6udo8-30uhukamopos (Kirouesvix
61008) 8 yHKYUOHUpOosaHuu 3Kocucmem. IlepeHOC PHEPIUU U BEIIECTB MEXKIY
CMEXXHBIMH 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTAHU3MOB, MOIYJISALUNA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmwl 6030eticmaust 3a2psA3HeHUl Pa3HblX MUNO08 HA CYOOP2AHUBMEHHOM,
OD2AHUSMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUS AHMPONO2EHH020 6030eticmausi. MeToaoIorus
MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOTCHHBIX IKOCUCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuubt u  cxembl:  «CTpykrypa  OuoueHo3a»,  «DKOCUCTEMA

IIUPOKOJUCTBEHHOTO Jiecay, « IKOCHCTeMa XBOWHOTO Jiecay, « DyHKIIMOHATHHBIC
TPYIIIBI OPTAaHU3MOB B 9KocHCcTeEME», «K KpyroBopoT BemiecTB B akocucTemey, «Llemn
nuTaHus (MacTOWIIHAS, MAETPUTHAS)», «ODKOJOTHYECKas TMHpaMuia YHCEI,
«DKOIIOTHYECKasl MUpaMuIa OHoMacch», «IKOJOTHYecKasl MHUpaMuia YHEPTHI,
«O6pazoBanne O6omotay, «llepBuuHas cykueccus», «BoccTaHOBICHHE Jeca Mocie
noxkapa», «JKOCHUCTeMa 03epay», «ArporeHo3», «KpyroBopoT BemIeCTB U MOTOK
SHEpPruu B arpoueHose», «[Ipumepsr ypooskocucTem.

ObopynoBanue: repbapuu pacTeHUH, KOJJICKIIUN HACEKOMBIX, Uydena MTHII U
3Bepel, Tepoapru KyJIbTYPHBIX U TUKOPACTYIUX PACTEHHUH, aKBapUyM KaK MOJIEIb
KOCHCTEMBI.

IIpakTuyeckas padora «/3ydenne u onrucanrue ypO03KOCUCTEMBDY.

JlaGopaTopnas paGora «l3yueHue pa3zHOOOpa3usi MENKHX IMOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHs B TUIMYHBIN OnoreorneHo3 (B ayoOpaBy, Oepe3HsK,
CJIBHUK, Ha CYXOIOJIBHBIA UM IOMMEHHBIN JIYT, 03€pO, OOTI0TO)».

IKCKYpcusi «IDKCKypCUsl B arpo’KOCHUCTeMY (HA MOJ€ WIA B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanpbHast IKOCHCTEMA

buocdepa — obOmerutanerapHas o0oyiouka 3eMid, TII€ CYIIECTBYET WIH
CyILIECTBOBaJIa >kU3Hb. Pa3BuTHe mpencrasieHuit o buocdepe B Tpynax . 3rocca.
VYuenue B. U. Bepnaackoro o 6mocdepe. Ob6mactu 6mocdepsr u e€ coctas. Kupoe
BelecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH CyIecTBOBaHUs O6uochepnl. OcobeHHocTH Oruochephbl Kak
r7100anpHOM 3KOCcHCcTeMBI. JlnHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsr
BEIIECTB ¥ OMOTEOXUMHYECKUE KBTI (YTIepo/a, a30Ta). PUTMHYHOCTS sSIBIICHUN B
ounocdepe.



3onanbHOCTH Onocdepsl. [TonsTre 0 6uome. OCHOBHBIE OMOMBI CYIIIH: TYH/IpPA,
XBOMHBIE Jieca, CMEIIAaHHbIE M LIMPOKOJUCTBEHHbIE Jieca, CTENH, CaBaHHbI,
MyCTBIHU, TPOIMYECKHUE JIeca, BHICOKOTOphbs. Kinumar, pacTUTENbHBIN U 5KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIUS KUBBIX CUCTEM, OILIEHKA UX PECYPCHOTO MOTEHIMANA U
onochepHbIX PYyHKIIUM.

JdeMoHcTpanuu

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

Tabmumsr u cxemsl: «I'eocdepst 3emmn», «KpyroBopoTr azora B mpupome»,
«Kpyrosopotr yraepoma B mpupone», «Kpyroopor kucimoponma B mpupome»,
«KpyroBopoT Boabl B mpupojae», «OcHOBHbIe OMOMBI cymny, «Knumatuueckue
nosica 3emnn», «TyHapay», «Talray, «Cmemanneiii gec», «ILIMpokoaucTBEHHBIM
aecy, «Crenby», «CaBanHay, «IlycTeiHa», « Tponuueckuii gec.

O6opynoBanue: repdapun pacTeHUI pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesnnoBek u oKpy:xa0IIas cpeaa

DKOJIOTMUECKHE KPHU3UChI M HMX MpUYMHBL. Bos3nelcTBue uyenoBeka Ha
ouocdepy. 3arpsizHeHre BO3AYIIHON cpeibl. OXpaHa Bo3ayXa. 3arpsi3HeHHe BOJIHON
cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymienune mouBbl. OxpaHa MOYBEHHBIX
pecypcoB. M3menenue kimmara.

AHTpONOreHHOE BO3JIEHCTBUE HA PACTUTENbHBIN U KUBOTHBIN Mup. OxpaHa
pPaCTUTENBHOTO W JKUBOTHOrO MHUpa. OCHOBHBIE NPHUHIMIBI OXPaHbl MPUPOJBIL.
Kpacubie xHuru. Ocob6o oxpansiembie mnpupoansie Teppuropun (OOIIT).
Borannueckue caapl U 300J0THYECKUE TTAPKH.

OCHOBHBIE TPHUHLHUIIBI YCTOMYMBOTO Pa3BUTHUSL YEIOBEUYECTBA M MPUPOIBL.
PanvionansHOe  MpPUPONONONB30BAHUE U COXpaHEHUE  OMOJOTUYECKOIO
pazHooOpazus 3emiu. OOmKMEe 3aKOHOMEPHOCTH TJ00ANBHBIX 3KOJIOTMYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €T0 BEPOSTHBIEC MOCIEACTBHSL.

Pa3BuTHe METOZOB MOHUTOPWHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
npouieccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujei u
KOHKYPEeHmOocnocooHou snepeemuxe. buonoeuueckoe paznoobpasue u buopecypchoi.
Hayuonanvnvlie ungopmayuonnvie cucmemsol, obecneyugarowjue 00Cmyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 9IKocucmem. OcHoBvl
sKopeaburumayuu IKocucmem U Ccnocob6o8 6OopvdOvLl ¢  OUONOBPENCOCHUAMU.
Pexoncmpykyus MopcKux u HazeMHbIX IKOCUCHIEM.

JdeMoHcTpanuu

Tabmuis! 1 cxeMsl: «3arpsi3HeHne aTMOC(epbly, «3arps3HeHre THAPOchEph»,
«3arpsizHeHue nouBbly, «[lapHukoBsii 3¢ dext», «Ocobo oxpaHseMble TPUPOTHBIE
TeppUTOpUN», «MOAenu yrpaBisieMoro Mupa.



Oo6opynoBanue: ¢GoTorpapuu OXpaHsSEeMbIX pAaCTeHU M KUBOTHBIX KpacHoi
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH perroHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BHOJIOTUHN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJBTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
o0ydJaronmuMucs MporpaMM CpemHero oO0miero oOpa3oBaHMs: JIMYHOCTHBIC,
METanpeIMETHbIE U MPEIMETHBIE.

B cTpyKkType IMYHOCTHBIX PE3yIbTATOB OCBOEHUS MPOTrpaMMbI 1O OMOJOTUU
BBIICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHME O00YYarOUMMUCA POCCUUCKON
rpakIaHCKON UJACHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOATEIbHOCTH
U CaMOOIPENENCHUI0, Haauyue Mmomusayuu K OOYyUYEHHUIO  OMOJIOTHH,
yeneHanpasieHHoe paszeumue BHYTPEHHHX YOEXKIEHUW JMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULMNA Pa3BUTHUS OHOJOTUYECKOTO
3HaHUS, 20MOBHOCHb U CNOCOOHOCTMb O0YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIbHOCTH 1[I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OuoorHUecKoro 00pa3oBaHus, HalUYUe NPABOCO3HAHUS SKOJIOTUIECKON KYIbTYPHI,
cnocobHocmu cmagums NENU U CTPOUTH KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS MPOrPaMMBbI IO OMOJIOTUU JOCTUTAIOTCS B
CAVMHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JCATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPABCTBCHHBIMU IIEHHOCTSIMU, MPUHATHIMUA B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJACHUSI U CIOCOOCTBYIOT MpOIlECCaM CaMOMO3HAHUSl, CAMOBOCIUTAHUS U
CaMOpa3BUTHUs, PA3BUTUS BHYTPEHHEH TMO3ULUMHU JIMYHOCTH, NATPUOTHU3MA U
YBaXKEHUSI K 3aKOHY U MPABOIMOPSAIKY, YETOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHS, OCPEKHOTO OTHOMIICHUS K KYyJIbTYPHOMY HACJICIUI0 W
TpaguUUsM MHOTOHAalMOHAJIbHOTO Hapoaa Poccuiickoir Penepauuu, Opupoae u
OKPYKaroUIEH cpene.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUS yueOHoro mpeamera «buonorus»
JOJKHBI OTPaXkaTh TOTOBHOCTH M CIIOCOOHOCTh 00YYaIOIINXCs PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3MIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0O0IlEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITa U OMbITA JIEATEIILHOCTH B MPOIECCE pealn3allii OCHOBHBIX HalpaBJICHU
BOCIIUTATENIBHOU IESITENHLHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETroCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHHE CBOMX KOHCTUTYI[MOHHBIX MPaB 1 00s3aHHOCTEH, YBa)KEHUE 3aKOHA
U TIPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JIEATETLHOCTH MPHU CO3/IaHUU YUEOHBIX
IPOEKTOB, PEIIEHHMH YyYeOHbIX W TO3HABaTEJIbHBIX 3aJa4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBIICHSTH €€;

YMEHUE YUYUTHIBATH B CBOUX JEUCTBHUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKIACHUSIMU, KyJIbTYPHBIMHU LIEHHOCTSAMH U
COIIMAJIbHBIM TMOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX W HCCJIEAOBATEIBLCKUX 3a7a4, YBAKHTEIHHOTO
OTHOILIEHUSI K MHEHHIO OIMOHEHTOB TNpPHU OOCYXIECHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPHOTHYECKOTO BOCITUTAHUS:

c(hOpMUPOBAHHOCTH POCCUNCKON IPAXKIAHCKON UIEHTUYHOCTH, TaTPUOTU3MA,
YBaXKEHHS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH nepea PoauHoil, ropaoctu
3a CBOM Kpau, CBOK PolMHy, CBOM f3BIK M KYJbTYPY, IMPOLLIOEC W HACTOSIIEE
MHOTI'OHalMOHaJIbHOIr0 Hapoaa Poceny;

IIEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJEAUIO0 U MaMSTHUKAM MPUPO/IBI,
JNOCTHXEHUSM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKMX YUY€HBIX B CTAHOBJIEHHUE U
pa3BUTHE OWOJOTWMH, TOHWMAaHUS 3HAYCHHUS OWOJOTUU B TO3HAHWHM 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3amurte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUMNCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYSCh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYUBOIO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBHM C
TpaguuusaMu HaponoB Poccuu;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYAs 3CTETHKY OBbITa, HAy4HOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHU;

MOHMMAHUE YMOIMOHATBLHOTO BO3/ICICTBHSI )KMBOM MPUPOJIbI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusuuyeckoro BocnUTaAHUA, GOPMHPOBAHMS KYJbTYPbl 3[I0POBbS U
IMOIMOHAJIBLHOTO 0JIaronoTyuns:

MOHMMAaHUE U peann3aliysi 310pOBOro 1 6€30MacHOro o0pas3a *Ku3HU (310pOBOE
NUTaHue, COOI0ICHNE TUTUEHUYECKUX MPAaBUII K HOPM, cOalTaHCUPOBAHHBIN PEKUM
3aHSATUH W OTAbIXa, peryispHas ¢u3nueckas aKTHUBHOCTb), O€pexHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOLICHHUSI K COOCTBEHHOMY (PU3WYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE 1EHHOCTH TNpaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIO/IEH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEIHBIX MPUBBIUEK (yHNOTpeOIeHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPY10II00HE;

TOTOBHOCTb K AKTMBHOW JESITEIBHOCTH TEXHOJOTMYECKOW M COLMAIBHOU
HaIPaBJIEHHOCTHU, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TaKYyIO JAEATEIbHOCTD;

UHTEpEC K pa3inyHbIM chepaMm MpodeccrnoHaNIbHON e TENbHOCTH, YMEHHE
COBEpILIaTh OCO3HAHHBIA BbHIOOP Oyaymed npodeccun U peasu30BHIBATH
cOOCTBEHHbIE KU3HEHHBIE IJIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTUYECKH 11eJ1IeCO00pa3HOe OTHOIICHHE K MTPUPOJIE KaK UICTOUYHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBINICHUE YPOBHS OSKOJOTUYECKOW KyJNbTYpPhI: NPUOOpPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB U OLEHKM WX BO3MOXHBIX TMOCIEACTBUM MJid
OKpY>Karollen Cpeibl;

OCO3HaHUE TriI00aTbHOTO XapaKTepa HKOJOTMYECKUX MpoOJieM U MyTel ux
peLICHHUS;

CIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMbIE TP U3YUYEHNUN OMOJIOTUN 3HAHUS
W yMEHUS TpPUd pEHICHUH TpoOieM, CBSA3aHHBIX C  PaIlMOHAIBHBIM
NPUPOAOIOIb30BaHUEM  (COOMIOZEHME TpaBU  NOBEACHUS B  MPUPOJE,
HaIlpaBJICHHBIX HAa COXPAHECHHE pABHOBECHUS B OSKOCHCTEMAx, OXpPaHy BHJIOB,
IKOCUCTEM, Orochepsr);

AKTMBHOE HENPUATHE AEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEH IPUPOTHON
cpene, yMeHHe MPOTHO3UPOBATh HEOIArOMPUATHBIE HIKOJIOTUYECKUE MOCIEICTBUS
NPEANPUHUMAEMBIX JEUCTBUM U MIPENOTBPALIATh UX;



HaJIM4KMe Pa3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYPHI,
OTbITa JEeSATEeIbHOCTH HKOJIOTUYECKOM HaAIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI MU B IO3HABATEIbHOW, KOMMYHUKATUBHOW M COLMAJIBLHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTHUYECKOMN ESITEIbHOCTH 3KOJIOTHYECKOM
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOTO HA JHAJIOTE
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUDE;

COBEpIUICHCTBOBAHUE SI3IKOBOM M YWTATENIbCKOM KYyJIbTYpPbl KaK CpElICTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHUMaHUE CchneuupuKk OHOJOTMM KaK HayKd, OCO3HaHUS €€ poiu B
GbOopMHUpPOBAaHUN PAINMOHATHFHOTO HAYYHOTO MBINIIEHUS, CO3aHUU IIEJIOCTHOTO
mpeacTaBieHuss 00 OKpYyXKarolmeM MHpPe KaK O €IUHCTBE MPUPOJBI, YEJIOBEKa U
oO1iecTsa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W peleHuu MpodiieM
COXpaHEHUs MTPUPOJHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUM JJISI COBPEMEHHOM HMBWIM3AIUU:
obecrieueHrsT HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHUE TEPCIEKTHBHBIX
OMOTEXHOJIOTH, CHOCOOHBIX pEIIaThb PECypCHbIE  MPOOJIEMBI  pa3BUTHUS
YeJIOBEUECTBA, OUCKA MyTe BBIXO/A U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJieM U
obOecrieueHus  MepexoJa K  YCTOMYMBOMY  pa3BUTHIO,  pPallMOHAIBHOMY
WCITOJIb30BAHUIO TPUPOJIHBIX PECypcoB W (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHHM OWOJOTUYECKHX 3HAHWUN B IIEJISIX
NOBBIIIEHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAy4HOW TIpaMOTHOCTH, Kak
COCTaBHOM 4acTu (PYyHKIMOHAIBHOW I'PaMOTHOCTH OOydYaromuxcs, GopMupyemon
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHUE CYUIHOCTU METOJOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIONb30BaTh TMOJydyaeMble 3HAHUS I aHaiu3a u
O0OBACHEHMSI ABJICHUM OKPY>KAIOIIETO MUpa U MPOUCXOIAIIMX B HEM H3MEHEHMUI,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DAKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MTOTYYEHHUS TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIHHO HCIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYalLIUSX;

OCO3HaHUE IIEHHOCTH HAyYHOM JESTEeIbHOCTH, TOTOBHOCTH OCYUIECTBIISTH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AESTEIbHOCTh UHIUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHMIO, K AKTMBHOMY TOJYYCHHIO HOBBIX 3HAHMA TO OHOJIOTHH B
COOTBETCTBUHU C KU3HEHHBIMHU MOTPEOHOCTAMH.



METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenmeTHble pe3ylbTaThl OCBOEHHUS yueOHOro mpeameta «buomorus»
BKJIIOYAIOT: 3HAuMMble i1  (OPMHUPOBAHUS MHPOBO33PEHUA OO0YyYaIOUINXCS
MEXIUCHUIUITMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTPaXKAIOIINe
LEJIOCTHOCTh HAy4YHOM KapTUHbl MHpa U CHEHU(PHUKY METOIOB IO3HAHHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTus, SIBICHHUE, MPOIECC,
CUCTEMa, HAay4YHbIM (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUS,
UCCIIeIOBaHKe, HAOIIOACHUE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE); YHUBEPCATbHBIC
yueOHble JeHCTBUS (TIO3HABaTeNIbHblE, KOMMYHHUKAaTUBHBIE, pETYJISTUBHbBIE),
oOecneunBaromve (GpopmMupoBaHue (PyHKIIMOHAIBHON I'PAaMOTHOCTH U COLIMAJIbHON
KOMIETEHIIMM  O0YyYarolMXcs; CIIOCOOHOCTh  OOyYaroIMXCs — HCIOJIb30BATh
OCBOEHHbBIE MEX/IMCUUIIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHNS U YHUBEPCAIbHbBIC
yueOHbIe ACHCTBHS B MO3HABATEILHON U COLMATIBHON MPAKTHKE.

B pesynbprate u3zyueHus: OMOJI0rMM Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHUs
y oOyuaromerocss OyayT cOpMHUpPOBaHbBl I103HABATEIbHbBIE YHUBEPCAJIBHBIC
yueOHbIe JeHCTBUS, KOMMYHHKATHUBHBIE YHUBEpCAJIbHbIE Y4yeOHbIE JCHCTBUS,
pEryJIATUBHbBIE YHUBEPCAIbHbIE YUeOHbIE JEHCTBUS, COBMECTHAS 1€ATEIbHOCTb.

MertanpenmeTHble pe3yibTaThl OCBOEHHUS MPOTPaMMbl CPEIHEro OOIIero
00pa30BaHUs TOJKHBI OTPaXkKaTh:

OBananenue YHHMBEpPCAIbHBIMH y4eOHBIMHU MO3HABATEIbLHBIMHU
ACHCTBUAMM:

1) 6a30Bble JIOrHYecKue AeMcTBHS:

CaMOCTOSITENIBHO  (OpMYNIMpOBaTH U aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHHMM 3HAHMM IPUEMBI JIOTUYECKOIO MBIIIJICHUS
(aHanmu3a, cUHTE3a, CPaBHEHMSI, Kiaccuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTHYECKUX MOHATHH (BBIIETATh UX XapaKTepHbIE MPU3HAKH, YCTaHABIUBATH
CBSI3U C JPYTUMHU MTOHITHIMMU);

ONpENENATh LN JEATEIBHOCTH, 3aJaBas IapaMeTpbl M KPUTEpUU HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITENBHOCTH C OCTABICHHBIMU LIETSIMU;

WCITOJI30BATh OMOJIOTUYECKHUE TMOHATUS ISl OOBsICHEHUS (PAaKTOB M SIBICHUUN
YKWBOW MPUPOJBI;

CTPOUTb JIOTMUECKHUE pACCYX ACHMUsSI (MHIYKTUBHBIE, IEAYKTUBHBIE, IIO
aHaJIOTHN), BBIABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEYMsI B paccMaTpUBAEMBbIX
ABIICHUAX, POPMYIHPOBATH BHIBOJBI U 3aKIIOUCHUS;

IPUMEHSATH CXEMHO-MO/IEJIbHBIE CPEACTBA ISl TPEACTABICHUS CYIIECTBEHHBIX
CBA3€M UM OTHOLIEHUI B M3y4yaeMbIX OHOJIOIMUYECKHX OOBEKTaxX, a TaKkKe
IPOTUBOPEUYUI PA3HOTO pPOAA, BBISIBICHHBIX B Pa3IMYHbIX HHPOPMAIMOHHBIX
VCTOYHHKAX;



pa3pabaTbIBaTh IUIAH PELICHHS MPOOJIEMBbI C YYETOM aHaIN3a UMEIOIINXCS
MaTepHalbHBbIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B JEATEIBHOCTh, OLIECHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTENbHOCTH;

KOOPAMHHUPOBATH U BHIMOJIHATH paObOTy B YCIOBHUSIX PEAbHOTO, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aMMOIECHUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE IPU PELICHUHN )KU3HEHHBIX MPOOIIEM.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJIOB PEIEHHS MPAKTHUECKUX 3324, TIPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIONIB30BaTh pPAa3jHyYHble BUABl JEATEIBHOCTH MO TOJXYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpeTalMH, MPeoOPa30oBaHUI0 M TPUMEHEHHUI0 B Y4eOHBIX
CUTYalMsIX, B TOM YHCIIE TIPH CO3JaHUU YUEOHBIX M COLIMATIbHBIX POEKTOB;

(dbopMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU M METOJAMH;

CTaBUTh U (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIISAITh TIPUYMHHO-CIIEJCTBEHHBIE CBS3M UM AaKTyaJM3MPOBaTh 3ajauvy,
BBIJIBUTATh TUIOTE3Y €€ pelIeHus, HaXOIUTh apIyMEHTHI JJIs T0Ka3aTeIbCTBAa CBOUX
YTBEPXKACHUI, 3a]JaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TMOJYYCHHbIE B XOJE pEUICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK IEPEeHOca CPEACTB M CIHOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh TEPEHOCUTh 3HAHMSA B TO3HABATENBHYIO M MPAKTHUYECKYI0 00JacTu
KHU3HEIEeATEIIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJIEU, MpeJiaraTh OPUTHHAIbHBIE TMOIXOIbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aIbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOpMALUU (TEeKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJSAPHOM JuTEeparype, OHOJOTUYECKUX CIIOBApsSIX U
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHamM3upoBaTh
UHGOPMAIIMIO PA3INYHBIX BUIOB U (POPM IMpEICTaBICHUS, KPUTHUECKH OLIEHUBATDH
e€ J0OCTOBEPHOCTh M HENPOTUBOPEUNBOCTH;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHATH PA3NMUYHBIE METOJbI MPU TOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, He0OOXOAUMOMN JJIsSI BBIMOJHEHUS Y4EOHBIX
3a/ay;

npuoOpeTaTh OMBIT HUCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMajbHYI0  (GOpMy  MpeACTaBICHUS
ouonoruueckoi nudopmarmu (cxeMsl, rpaduKy, TMarpaMMbl, TAOTUIIbI, PUCYHKH U
Apyroe);

UCIIONIb30BaTh HAy4YHBIM A3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
OvoNornyeckom HHPOpMaLME: MPUMEHATh XUMHUYECKHe, (QU3nyeckue u
MaTEeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONBb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BJIaJ€Th  HABBIKAMM  paclo3HaBaHUS M 3allUThl  WH)OpMmanuw,
nH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgBiaeHue YHMBeEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeHCTBUSIMMU:

1) oO61eHme:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCeX c(pepax >KU3HU, aKTUBHO Y4aCTBOBATH
B JMAJIOTe€ WU JIUCKYCCUM IO CYHIECTBY OOCYXIaeMoOil TeMbl (YMEHUE 3a]aBaThb
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBITIOJIHEHUS TMpeiaraeMon
3aJ]a4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MIMHA APYTUX YYaCTHHUKOB
JMajIora Wi JUCKYCCHH);

pacro3HaBaTh HeBepOaJbHbIE CpEACTBAa OOLICHHS, MOHMMATh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYalUM,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMM CHOCOOaMM OOIEHUS U B3aUMOJEUCTBUS, MOHUMATh
HAMEPEHUs IPYTUX JIOJEH, MPOSIBIATh YBAXKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOPPEKTHOU GopMe hopMyTupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eATEJbHOCTD:

NOHMMATh U MCIOJb30BATh MPEUMYIIECTBA KOMAaHIHOW U MHIWBUIYaTbHOM
paboThI MPH PEIICHUU OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJECHCTBUS MPU PEIIeHUH Y4eOHOMU 3a/1auu;

BbIOMpATh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C Y4ETOM O0OLIMX
MHTEPECOB M BO3MOXHOCTEH KaX/I0Tr0 WieHa KOJIJICKTUBA;

OPUHUMATh L€ COBMECTHOM  JIEATENbHOCTH, OpPraHU30BBIBATH H
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUIKEHHUIO: COCTaBIIATH IUIAH JEHCTBUU,



pacnpenensaTb poid C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXJaThb pe3yibTaThl
COBMECTHOH padoThI;

OLICHMBATh KaYECTBO CBOETO BKJIAJA U KaXKAOI0 YYaCTHUKA KOMAH/Ibl B OOIIMIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiarartb HOBBIE IIPOEKTHI, OLEHUBATh MWJAEH C TO3ULHUHM HOBH3HBI,
OPUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIATh IO3UTUBHOE CTPAaTETHYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaIUsX, IPOSIBIIATH TBOPUYECTBO U BOOOPaKEHUE, ObITh NMHUIIUATUBHBIM.

OsBj1afieHre YHUBEPCANbHBIMH PeryJsaTUBHBIMHU AeHCTBUSAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAaHUS [UIsl BBISIBICHUA MNpoOJIeEM U UX
pEILICHUs B dKU3HEHHBIX U YUEOHBIX CUTYalUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJNEeBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMSAX M IOCTYIKAax 110 OTHOLICHHIO K JKMBOM IPUPOJE,
CBOEMY 370POBBIO U 3J0POBBIO OKPYIKAIOIINX;

CaMOCTOSITEJIBHO OCYILECTBIIATh ITO3HABATEIIBHYIO JESITEIBHOCTD, BBISBISATH
po0JIeMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a7jaul B 00pa30BaATEIbHON
NEATEIBHOCTH U JKM3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO COCTABIIAT IJIaH PELICHUS MPOOIEMBI C YIETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U IIPENIIOUTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

pacmupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTEHUH;

JieN1aTh OCO3HAHHBIN BHIOOD, apTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocOOCTBOBAaTh (POPMUPOBAHUIO M IPOSBICHUIO IIMPOKOM JSPYIULUU B
pa3HbBIX O0JACTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B JCATEIBHOCT,
OLICHMBATb COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJaJ€Th HABBIKAMU  [O3HABAaTEIbHOM  peQUIeKCMM Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HMX PE3YIbTATOB H
OCHOBaHUM, UCIOJB30BaTh MPUEMBI pe(IeKCU Uil OLEHKHU CHUTyalluH, BblIOOpa
BEPHOTO PEILECHUS;

YMETb OLICHMBATh PUCKH W CBOEBPEMEHHO IIPMHHUMATh PELIEHHs II0 HX
CHIKEHHIO;

IIPUHAMATh MOTHMBBI M apryMEHTBI JPYTMX IIPH aHajIu3€ pe3yJbTaToB
NEATEIbHOCTH;



3) npuHATHE Ce0H U APYTrUX:
MPUHUMATh Ce0sl, TOHKUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;
OpPUHUMATh MOTHBBI W apryMEHThl JPYrMX IMpU aHaliu3e pe3yJbTaToOB
NEATEIIbHOCTH,
IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;
pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JIPYTOTo YeIoBeKa.
HPEIMETHBIE PE3YJIBTATHBI

[IpenmeTHBIC pPE3yNbTaTBl OCBOCHHS COJEPKAHHMS Y4EeOHOrOo MpeaMmeTa
«buonorusi»y Ha yrayOJIE€HHOM ypOBHE OpPUEHTUPOBaHBI Ha oOecleyeHue
npobuapHOro  0o0yueHus:  oOydaronuxcss  Owosorm. OHM  BKIJIIOYAIOT:
cnenuduyueckue g OMOJIOTMU HAayYHbIE 3HAHMS, YMEHHS M CLIOCOOBI IEUCTBHM 1O
OCBOCHHIO, HHTEPIIPETAIIMU W MPEoOpPa30BaHUIO 3HAHUHN, BUABI JCSITEIBHOCTH TIO
MOJTYYCHUIO HOBBIX 3HAHUWM U WX MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE B
peaNbHbIX KXWU3HEHHBIX cuTyauusx. lIpeameTHbie pe3ynapTaTbl MPENCTABIEHBI IO
roJlaM U3y4eHHUsl.

[IpenmeTHBIC pEe3yNbTaThl OCBOCHUS y4ueOHOTO mipeameTa «buonorus» B 10
KJlacce NOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHOJOTUH B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NO3HAHWM  3aKOHOB  MPUPOJALI UM  PEIIEHWH MpoOJeM  palMOHAIBHOIO
IPUPOIOTIOIB30BAHUS, O BKJIQJI€ POCCUICKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraple OUOJOTMYECKUEe TEPMUHBI M TOHSTHUS (PKU3HB, KIIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHE TEOPUU
(xnerounas teopus T. llIBanna, M. llIneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOT000pa3usi U MPOUCXOKIACHUS KyJIbTYPHBIX PaCTeHUH), 3aKOHBI (€IUHOO0pa3us
MOTOMKOB TE€PBOr0 MOKOJICHUSI, PACHICIUVIEHUS, YUCTOTHl T'aMET, HE3aBHCUMOIO
HacienoBanuss [. MeHagensa, TrOMOJIOTMYECKUX PSAAOB B HACIEICTBEHHOU
u3menunBoctu H. V. BaBuioBa), NpUHIUIBI (KOMIIJIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAaMH HAyYHOTO IO3HAHMS, HCIIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OINMHUCAaHUE, HM3MEpPEHUE,
HaOJIOICHNE, SKCTICPUMEHT);

YMEHHE BBIICIAThH CYIIECTBEHHbIC MTPU3HAKKU: BUPYCOB, KJIETOK MPOKAPUOT U
DYKapuOT, OJHOKIETOYHBIX M MHOTOKIJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OaxkTepuii, rpudOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUS] OPraHOB U CUCTEM
OpPraHoOB pACTEHUM, KUBOTHBIX, YEJIOBEKA, IMPOLECCOB KU3ZHEIEATEIBHOCTH,



IPOTEKAIOIIMX B OPraHU3Max PAcTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHYECKUX
MPOIIECCOB: OOMEHa BelecTB (MeTaboau3M), MPEeBpaICHUsT SHEPIUU, OpOKEHUs,
aBTOTPO(PHOIO U reTepoTPOPHOro TUIIOB MUTAHUS, (POTOCUHTE3A U XEMOCUHTESA,
MUTO3a, MEi03a, raMeTorenesa, 3MOpHOreHes3a, MoCTIMOPHOHAIBLHOTO Pa3BUTHA,
pa3MHOXKEHUSI,  MHAUBUIYaJbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEMCTBHSI T€HOB, FE€TEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHME YCTAaHABIMBAThb B3aMMOCBSI3U MEXAY OPraHOMJAMHU KIETKM M HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pPa3HbIX TKaHEH M UX (QYHKIHSAMH, MEXIY
OpraHaMM W CHCTEeMaMH OpPTaHOB y pAcCTEHHUI, KUBOTHBIX U YeJOBEKa U HX
(GYHKIUSAMHU, MEXAY CHCTEMaMd OPraHoB U MX (QYHKIUSMH, MEXAY STanaMu
oOMeHa BEILIECTB, 3TAllaMU KJIETOUYHOTO LIUKJIA U KU3HEHHBIX LIUKJIOB OPTaHU3MOB,
dTaaMu SMOPUOHATILHOIO Pa3BUTHS, T€HOTHIIOM M (PEHOTHNOM, (PEHOTUIIOM U
dbakTopamu cpenibl OOUTaHUS;

YMEHHE BBISBIATH OTJIMYUTENbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIE
pacTeHM, )KUBOTHBIX U YEJIOBEKA;

YMEHHME HCIOJIb30BAaTh COOTBETCTBYIOIME AapryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUISl TOKA3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMAaTUUYECKUX TPYIII;

YMEHHE peniaTh OMOJIOTHYECKUE 3a/1a4H, BBIABIATH IPUUYUHHO-CIIEICTBEHHbIE
CBSI3M MEXK/Yy UCCIETyEMbIMU OMOJIOTHYECKUMHU MPOLIECCAMU U SIBJIEHUSIMH, 1€1aTh
BBIBOJIbI U ITPOTHO3bI HA OCHOBAHMH IIOJIyYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpaKTUYECKHe pPadOThI, COOIIOIATH
npaBuiia npu padoTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIbHBIMU
cpeacTtBaMu, (GOpMysIHpys Lellb HCCIEI0BAaHUS, aHAIW3UPOBATh IIOJyYEHHBIE
pe3yJIbTaThl U AENIaTh BbIBOJBL;

YMEHUE Y4acTBOBaTh B Y4€OHO-HCCIIENOBATEILCKONW PabOTe MO OMOJIOTHH,
HKOJIOTUM U METUIIMHE, MPOBOJMMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  NPEICTaBIATh  MOJYYEHHBIE  pe3ysbTaThl Ha  YYEHUYECKHX
KOH(EPEHITUSAX;

YMEHHME OLICHMBATh AITHUUYECKHE AaCIEKThl COBPEMEHHBIX MCCJIEI0BAaHUN B
o0nacTu OMOJIOTUY U METUIIMHBI (KIIOHUPOBAHHE, UCKYCCTBEHHOE OIJIOJOTBOPEHHE,
HaNpaBJIEHHOE N3MEHEHHUE T€HOMA U CO3JJaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYILECTBISATh OCO3HAaHHBIM BbBIOOp Oynymied NpodeccruoHanbHOMI
JESATEIIBHOCTH B 00JIaCTU OMOJIOTMM, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUILEBON MPOMBIIUIEHHOCTH, YIIyOJsITh MO3HABATEIbHBIN
UHTEpEC, HAIPaBJICHHBII Ha OCO3HAHHBINM BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpOAODKEHHE OMOJIOrMYEcKOro 00pa3oBaHHMA B OpraHU3alUsAX CPEIHEro
1po(heCCHOHATIBHOTO U BBICIIEr0 00pa30BaHUs.



[IpeameTHbIe pe3ysbTaThl OCBOCHUS ydyeOHOro rnpeamera «buonorus» B 11
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCTe€ U POJU OHOJOTUHM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB TPUPOJLI U PEHICHUU SKOJOTHYECKHUX
npoOjeM 4YeloBeuecTBa, a TakKKe B PEUICHUU BOIMPOCOB PAIMOHAIBHOIO
IPUPOAOIIOIb30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOIO OTHOIICHUS K MPUPOJE,
00I11eCTBY, YEJIOBEKY, O BKJIaJIe POCCUUCKUX M 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHHY;

YMEHUE BJIAJIETh CUCTEMOW OMOJIOTMYECKMX 3HAHWMA, KOTOpas BKIIIOYAET
omnpeneyeHusT M TMOHUMAaHHE CYIIHOCTH OCHOBOIOJATaoMIMX OHOJIOTHYECKHUX
TEPMUHOB M TOHATHUH (BHWJ, dKOocHUcTeMa, Ouocdepa), OHMONOTrHYECKHE TEOPUH
(aBomonionHas teopus Y. JlapBuHa, CMHTeTHYECKAs] TEOPHUS ABOJIOIUHN), YICHUS
(A. H. CeBepuoBa — 0 nyTsx 1 HanpasieHUsX 3Boitounu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus k. Xapau u B. BaiinOepra,
3apoasimeBoro cxoiactea K. M. bopa), mpaBuna (mMunumyma HO. JluOuxa,
HKOJIOTUYECKON THpaMubl JHEPTruM), rumnotre3bl (rumoreza «vmupa PHK» V.
['un6epra);

yMEHUE  BJIQJ€Th  OCHOBHBIMHM  METOJaMH  HAyYHOTO  TO3HAHUA,
UCIOJIb3YEMbIMHU B OMOJIOTUYECKUX UCCIIETOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOI0JIEHHE, SKCIIEPUMEHT), CIOocO0aMU BBISBICHUS U
OTICHKM aHTPOIIOTC€HHBIX N3MEHEHHI B IPUPOJIC;

YMEHUE BBIJCIATh CYIIECTBEHHBIC TMPU3HAKU: BHJIOB, OHOTCOIICHO30B,
IKOCUCTEM H Oumochepbl, CTaOMIM3UPYIONMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpPA, AJUIONATPUUYECKOTO U CUMITATPUYECKOTO BUA00Opa30BaHUS,
BIUSHUA ~ JBWKYIIUX  CHJ  DBOJIONMU  HAa  TeHO(MOHJ  MOMYJSLHUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHMs, YepeIOBAaHUS HAMPABICHUN
ABOJTIOITUH, KPYTOBOPOTA BEIIECTB M TIOTOKA SHEPTHH B SKOCHCTEMAX;

YMEHUE YCTaHaBJIMBATh B3aMMOCBSI3M MEXKIY MPOLECCAMU SBOJIOLUH,
JBIDKYIIIMMHM CHJIaMU aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PAa3JIMYHbIX KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIMYUTEIbHBIC  TPU3HAKH  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelie OOWTaHWs, aOMOTUYECKUX U OMOTHYECKHX
KOMIIOHEHTOB  9KOCHCTEM, B3aUMOCBSI3€  OpraHU3MOB B  COOOIIECTBaXx,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JJI JOKA3aTeILCTBA POJICTBA OPTraHU3MOB Pa3HBIX
CHUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTAaHU3MOB M CPEIbl OOMTaHUs, ETUHCTBA



YeJIOBEYECKHX pac, HEOOXOAMMOCTH COXPAaHEHUS MHOrooOpas3usi BHIOB H
HKOCHCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IPUPO/IBI U UETIOBEUYECTBA;

yMEHHUE pemarb OMOJOTHYECKUE 3aa49H, BBISBISATH IPUUNHHO-CIICCTBEHHBIE
CBSI3M MEXKy UCCIETyeMbIMU OMOJOTHYECKIUMHU MPOILIECCAMU U SIBICHUSIMH, J1€1aTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH IOJIYYE€HHBIX PE3yJbTaTOB;

yMEHUE BBINOJHATH Ja0OpaTOpPHBIE M MpPAaKTHUYECKHE paboThl, COOII0AATH
npaBuJia Mpy padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUraTh THUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBHBIMU
cpeactBamu, (GOpMyIUpys Iellb HCCIeNOBaHUS, aHAIU3HPOBATh IOJyYEHHBIC
pe3yNbTaThl U AENaTh BBIBOJBL;

yMEHHUE y4acTBOBaTh B Y4eOHO-HCCIIEOBATENLCKOM padoTe 1Mo OMOJOTrHH,
SKOJIOTUM M MEIHIIMHE, MPOBOJMMON Ha 0a3ze MIKOJbHBIX HAayYHBIX OOILECTB, U
nyOJIMYHO  TPEJACTABIATh  MOJYYEHHBIE  pPEe3yNbTaThl Ha  YYEHHYECKHX
KOH(pEpEeHLIUSAX;

yYMEHHUE OIICHHWBATh TMIIOTE3bl U TEOPUU O MPOUCXOKIACHUHN KU3HU, YeJIOBEKa
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEJCTBUIAX M CHOCO0aX MpPeIOTBPALCHUS
rJ100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oymyiedt mpodeccrnoHalbHOMI
JESITEIbHOCTH B 00JacTU OMOJIOTHH, SKOJIOTUH, TPUPOIOTIONB30BAHUS, MEAUIINHEI,
OMOTEXHOJIOTMH, TICUXOJOTHH, BETEPUHAPHUU, CEJIBCKOTO XO3SHCTBA, MNHILEBON
IPOMBIIIICHHOCTH, YIIyOJIsATh MO3HABATEIbHBI HHTEpEC, HaNpaBJICHHBIM Ha
OCO3HAaHHBIM  BBIOOp  COOTBETCTBYyIOIIEH  mpodeccud U IPOJOHKEHUE
OMOJIOTHMYECKOro 00pa3oBaHUs B OpraHU3aIUSIX CPETHETO MPo(hecCHOHANBHOTO U
BBICIIIETO 00Opa30BaHUAI.



TEMATHYECKOE ITJNTAHUPOBAHHUE 10 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 buonorus kak Hayka
2 JKuBbIe cUCTEMBI U UX U3YyUYEHUE
3 buonorus knerku 0.5
4 XuMH4ecKasi OpraHu3arus KJIEeTKH 10 1
5 Crpoenue u GyHKIIUH KIETKH 8 2
6 OOMeH BelIeCTB U NMPEBPAIEHUE SJHEPTUH B 9 i
KJIETKE
7 HaCJIeI[CTBeHIfaSI uHpopManus u 9 0.5
peann3anus €€ B KJIETKE
JKU3HEeHHEIN UK KIETKHA 6 1
Crpoenue U GyHKIUU OPraHU3MOB 17 1.5
10 PazmHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTnka — HayKa O HACJIEACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 ['eneTtuka yenoseka 3 0.5
15 Cenexkuusi OpraHu3MOB 4 1
16 buorexHonorus u CHHTETHYECKAss OMOTIOTHUS 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 13




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
1 3apokeHUE U Pa3BUTHE IBOJTIOLUOHHBIX 4
Mpe/ICTaBICHU B OMOJIOTUN
2 MukposBomntonus U €€ pe3ysbTaThl 14 2
Makpo3BoTIOLHS U €€ Pe3yIbTaThl 6
[IpoucxoxaeHue U pa3BUTUE KU3HU Ha
4 15 1.5
3emuie
5 [IpoucxoxaeHre yeaoBeKa — aHTPOIIOTreHES 10 1
DKOJIOTHSl — HayKa O B3aUMOOTHOILEHUSX
6 OpPraHu3MOB U HaJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
OpranusMel 1 cpeia 0OuTaHus 1.5
DKoJ0rus BUAOB U NOMYJISIUNA 0.5
DKOJI0THUs COOOIIECTB. DKOIOTHUECKHE
9 H 12 0.5
CUCTEMBI
10 Bbuocdepa — rimobanpHas sxocucTemMa
11 UYenoBek 1 OKpysKaromas cpeia
12 [ToBTOpEHME N3YYEHHOTO MaTepuraa
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* buonorus, 10 xknacce/ [laceunuk B.B., Kamenckuii A.A., PyouioB A.M. u
npyrue; nmoa peaakuueit [laceunuka B.B., AkiuonepHoe o011ecTBo
«M3parensctBO «IIpocBemienne»

* buonorus, 11 knacc/ Aradgonosa U.b., Cusornazos B.1., O6mecTtBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «IPODAY; AkimonepHoe o01IeCTBO
«3narensctBo «lIpocBemienue»

* buonorus, 11 knacc/ bopoauu [1.M., demmmun .M., Cabnuna O.B.; nox
penakmueit [llymuoro B.K., Ipimmuia I'.M., AkiimonepHoe 00I11eCTBO
«M3parenscTBO «IIpocBemienne»

 buonorus, 11 knacc/ Baxpymes A.A., EcekoB K.1O., ITyroBkun A.I1.,
[TyroBkuna H.A., Ponuonoga E.1., CansauxoBa E.W., O6miecTBo ¢
OTPAaHUYEHHOW OTBETCTBEHHOCTHIO «baaccy

* buonorwus, 11 knacc/ [laceunnk B.B., Kamenckwnit A.A., Pyomos A.M. u
npyrue; non penaxiueit [laceunuka B.B., Akiinoneproe 001ecTBo
«M3parenscTBO «IIpocBemienne»

* buonorus. buonornyeckue cucremsl u mporieccel, 10 kiacc/ Tepemor A.B.,
ITerpocosa P.A., O01iecTBO ¢ orpaHudeHHON 0TBETCTBEHHOCTHIO «MOL]
MHEMO3HA»

* buonorus. buonornueckue cucremsl u mpoueccsl, 11 kiaace/ Tepemos A.B.,
[TerpocoBa P.A., O6miecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO « OI]
MHEMO31HA»

* buonorusa. O6mas ouonorus, 10 kinace/ 3axapos B.b., MamonTos C.I".,
Conun H.WU., 3axaposa E.T.; nox penakuueii 3axaposa B.b., O6miecTBo ¢
OTPAaHUYCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEPHOE OOIIIECTBO
«3narensctBo «lIpocBemienue»

* buonorus. O6mas 6uomnorus, 11 kmace/ 3axapos B.b., Mamontos C.T'.,
Conun H.W., 3axaposa E.T.; nox penakiueit 3axaposa B.b., O6mecTBo ¢
OTpaHUYEHHOU OTBETCTBEHHOCTHIO «IPODAY; AkimonepHoe o01IeCTBO
«M3parensctBO «IIpocBemienne»



METOANYECKUE MATEPHUAJIBI IUISA YUUTEJIA

1.bornanosa T.JI., Conogosa E.A. buonorusa. CipaBoYHUK JJIs
CTapIICKIACCHUKOB M MOCTyMNaromux B By3bl. — M.: ACT-nipecc, 2006.
2.bonrosa 1.B. CoopHuk 3a1a4 1o oOiield OMoI0ruy Jj1s MOCTYMAloIIUX B
BY3b1. — M.: Onukc 21 Bek, 2005.

3.I'onuapos O.B. I'enetuka. 3agauu. — Caparos: Jluueit, 2005.

4 Jluxapes C.J1. I'eneruka: Coopuuk 3amgad. — M.: U3a-Bo «Ilepsoe
ceHTs0ps», 2002.

5. Jmutpuena T.A., Cymaroxun C.B., I'ynenkoB C.1., MenBenera A.A.
buonorus. Yenosek. O6mias 6uonorus. 8-11 kimacc: Borpocsl. 3aganus.
3amgaun. — M.: [Ipoda, 2002.

6./lonenkas 2.1"., Jlynea 1.0., [landunora JI.A. AkTyanbHbIe BOIPOCHI
ouosioruu. — Caparos: Jluueii, 2001.

7. AsrrepeB H./l. 'ennas nHxeHepus: cmaceHre win rudesb 4eaoBeyecTBa. —
CII6.: UK «Hesckwuiit mpocnexkT», 2002.

8. sarrepes H./[. KnonnpoBanue: npasaa u Beimbicen. — CI16.: UK «Hesckmii
npocnekT, 2002,

9.3axapoB B.b, Myctadun A.I". OG1ias 6M00THs: TECThI, BOIPOCHI, 3aJaHUS.
— M.: IIpocsemienue, 2003.

10.MennukoB b.M. buosorust: ¢Gopmbl 1 YpOBHHU KU3HU. — M..:
[Ipocsemenue, 2006.

11.Mummuna H.B. 3amanus 115 caMoCTOATEILHON paboThI IO 00TIIEH
ouonoruu. 11 kmacc. — M.: [Ipocsemnienue, 1985.

12.MsrkoBa A.H., Kamunosa I'.C., Pe3nukosa B.3. 3aueTsl mo 6uonoruu:
O6mas 6uonorus. — M.: JIuct, 1999.

13.ITumenoB U.H. Jlekiuu o obieit Ouonoruu. — Caparos: Jlumeit, 2003.

14.ITyroskun A.IL., ITyropkuna H.A., Muxees B.C. [Ipaktukym no o0riei

ouomnoruu. 10-11 kmacc. — M.: IIpocsemienue, 2002.

15.PsizanoBa JI.A. Tlpaktukym no reHetuke B mkoie. — YensOunck: YI'TIN,
1995.

16.CuBornazos B.1., Cyxosa T.C., Ko3noBa T.A. O6mast Ouonorus. 10
KJ1acc: mocodue s yuurens. — M.: Aiipuc-nipecc, 2004.

17.CuBornazos B.U., Cyxoa T.C., Ko3nora T.A. O6mas 6uonorus. 11
KJ1acc: mocodue s yuurens. — M.: Aipuc-nipecc, 2004.

17.Copokuna JI.B. Tematuueckue 3a4eTsl 1o 6uosnoruu. 10-11 kmace. — M.:
TL «Cdepar, 2003.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET

http://www.bio.1september.ru — razera «buosorus», npuaoxkeHue K «1
CEHTAOPS»

http://www.bio.nature.ru — Hay4yHbI€ HOBOCTH OMOJIOTUH

http://www.eidos.ru — SUa0C-1IeHTp AUCTAHIIMOHHOTO 00pa30BaHuUs
http://www.km.ru/education - YaeOubie MaTepuanbl U CIOBAPH HA CAUTE
«Kupunn u Medonunit»

http://school-collection.edu.ru/catalog/search - Enunas komnexius nudpoBbix
00pa3oBaTeNbHBIX PECYPCOB

http://biology.asvu.ru/ - Best 6uonorusi. CoBpemMeHHast OMoJIorusi, CTaThH,
HOBOCTH, OMOJIMOTEKA.

http://window.edu.ru/window/ - enuHO€ OKHO JTIOCTyNa K 00pa30BaTeIbHBIM
pecypcam HTEepHET IO OMOJIOTHH.

http://www.5ballov.ru/test - TecT 1t aOUTYpUEHTOB IO BCEMY IMTKOJILHOMY
Kypcy OMOJIOTHH.

http://www.vspu.ac.ru/deold/bio/bio.htm - TenexkoMMyHUKAITMOHHBIE
BUKTOPHHBI TI0 OMOJIOTHH - YKOJIOTUU Ha cepBepe BopoHekckoro
YHHUBEPCHUTETA.

http://bio.1september.ru/ - ['azeta «buonorus» u cat ajs1 yautens «5 uay Ha
YPOK OHOTIOTHIY.

http://college.ru/biology/ - buonorus B OTkpsiToMm Kosuiemke. CallT CONEpKUT
AIIEKTPOHHBIN y4eOHUK 1o 6uonoruu, On-line TecTol.
http://www.informika.ru/text/database/biology/ - DnexTpoHHbI yueOHUK,
OoJibII0M criucok MTHTepHEeT-pecypcoB.

http://kenunen.boom.ru/ - Unenucronorue - dororpadmn HECKOIBKUX BUIOB
0abouek, CTPEKO3 U MayKOB.

http://www.herba.msu.ru/russian/index.html - 6oTanndeckuii cepsep
MocxkoBckoro yauBepcureta. [{udpoBast KoyuieKIus n300pakeHU pa3InIHbIX
pacTeHUN.

http://www.lichenfield.com/ - CBeaenust u 6a3bl JaHHBIX O JTUITAHHUKAX.
CraThu ¥ KHUTH.

http://www.school.ecologia.ru/ - llIkona FOunaTtoB. [IpoekT mocBsieH Bcem,
KTO JIFOOUT MPUPOIY U CTPEMUTCS TIOHSTH €€.

http://www.rdb.or.id/ - Karanor ucue3armux u peJIkiux mepHaThIX H0ro-
BOCTOYHOU Azuu. M300paxkeHust NTUI] KaXA0T0 BUJA U KPATKUE CBEICHUS O
HUX: TIpeAnoaraeMasi YucIeHHOCTh U pacipe/iejieHue Mo CTpaHaM PEruoHa.



http://school.holm.ru/predmet/bio/ - IlIxonbubIil Mup. buonorus. Ccpuiku Ha
Pecypcet UnTepHeT B oOmactu 6uosnoruu. K coxxalieHnto, He BCe CCHUIKU
paboTaror.

http://www.informika.ru/text/inftech/edu/edujava/biology/ - 6ecrnaTHbie
oOyyJaroiue mporpaMmMbl I0 OUOJIOTHH.

http://nrc.edu.ru/est/r4/ - Guonorudeckas kaptuHa mupa. Paznen
KOMIIBIOTEPHOT0 yueOHHMKa, pa3paboTaHHOTO B MOCKOBCKOM
['ocynapctBeHHOM OTKPBHITOM YHUBEPCHUTETE.
http://www.zin.ru/Animalia/Coleoptera/rus/index.htm - Tematuueckuii caiiT o
KyKax, a Takke 00 yUEHBIX U JIFOOUTEISAX, H3y4YaroiX KYKOB.
http://nature.ok.ru/ - Penkue u ucuesaroniue xuBoTHbIe Poccun (mpoekt
Oxonoruyeckoro reatpa MI'Y um M.B. JlomoHOCOBA)

http://www .kozlenkoa.narod.ru/ - JIsis T€X, KTO yYUTCSI CaM U YIUT APYTHUX;
OYHO M TUCTAHIIMOHHO, OMOJIOTHUH, XUMUHU, APYTHUM TPEIMETaM.
http://chashnikil .narod.ru/uchutil45.htm - Katanor cceuiok Ha
oOpazoBarenbHbIe pecypcbl HTepHETa Mo pasaeny "buonorus'.
http://www.bril2002.narod.ru/biology.html - buonorus s HIKOJIbHUKOB.
Kpatkas, koMnakTHasi, HO IOCTaTOYHO MOApOOHas HHPOPMAIHS 110 pa3aeam:
Oo6mas 6mnonorus, boranuka, 3oomorus, YenoBek.
http://nasekomie.h10.ru/index.html - O HaceKOMBIX 1151 IIKOJIHHUKOB -
OTHCaHNe

OCHOBHBIX BUJIOB, pUCYHKH Ha nasekomie.h10.ru
http://ic.krasu.ru/pages/test/005.html -Tectsr mo 6uoaOrUM.
http://learnbiology.narod.ru/ - CereBoii pecypc 6uosnorus B UntepueTe
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