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IHHOACHUTEJIBHASA 3ATIMCKA

[Iporpamma no yuebHomy npeamety "buosnorus" (najiee - 6Mo0rus) Ha ypOBHE CPETHETO
obmiero ooOpazoBaHus pa3padorana Ha ocHoBe denepanpHOro 3akona ot 29.12.2012 Ne 273-D3
«O06 oOpazoBannu B Poccuiickoit @enepanumy, @I'OC COO, Konienmuu mpero aBaHus
yuebHoro npeamera «bHonoTHs» M OCHOBHBIX TOJIOKEHUH (enepaabHOl paboueil mporpaMmsl
BOCITUTaHMUSL.

YueOnplii npeamer «buosorusi» yriayonénnoro ypoBHs wusyueHus (10—11 xmaccsr)
SBJIIETCS OJIHUM U3 KOMIIOHEHTOB NIpeaMeTHON oOnactu «EcTecTBEHHO-HAyYHbIE MPEAMETHI».
CornacHo mnonoxenussMm PI'OC COO npodunbHble y4yeOHbIE MpeIMEThl, H3ydaeMble Ha
YIIIyOJIEHHOM ypOBHE, SIBJISIOTCS criocoOoM nuddepeHnuanuu o0yuyeHus Ha YPOBHE CPETHETO
oOuiero oOpa3oBaHMsI M IpPU3BaHbl 00ECIEUUTHh NMPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIINM,
CpPeIHUM OOIMHMM, CPEIHUM MPOQPECCHOHAIBHBIM W BBICIIUM OOpa3zoBaHWeM. B To ke Bpems
KKl U3 3TUX Y4EOHBIX MPEIMETOB JAOJDKEH ObITh OPUEHTHPOBAH HA MPHUOPUTETHOE pEllIeHUE
00pa3oBaTeNIbHbIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX 3a]ay, CBSI3aHHBIX C MpodopueHTaIel
oOyyaronuxcs U CTUMYJIHMPOBAHHEM MHTEpeca K KOHKPETHOM o0jacTh Hay4dHOIrO 3HAHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEAWIIMHOWN, DKOJIOTHEH, TCHXOJIOTHEH, CIHOPTOM WM BOEHHBIM
JIeTIOM.

[Iporpamma o yue6HOMY mpeamety "buonorus" ma€t mpeacraBiieHHe O TSN U 3a7adax
u3ydeHus yueOHoro npeameta «buosorus» Ha yriayOon€HHOM ypoBHE, OIIpENeNsieT 00s13aTeIbHOE
(MHBapMaHTHOE) MPEIMETHOE COJepXKaHUE, €ro CTPYKTYpHUpOBaHHME MO pas3ieiaaM MU TeMmaw,
pacnpeziesieHue o KiaccaM, peKOMEH/IyeT MOCIeI0BaTEIbHOCTh U3yUeHHs] y4eOHOro MaTepuana
C y4y€TOM MEXIpPEAMETHBIX M BHYTPUIPEIAMETHBIX CBf3€H, JOTHKH Y4eOHOTO Ipolecca,
BO3PACTHBIX OCOOeHHOCTeH oOydaromuxcs. B mporpamme mo 6uosnoruu peaqn3oBaH MPUHIUI
MIPEEeMCTBEHHOCTH C M3y4YeHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOrO o0ImIero oOpa3oBaHUs,
Onmaromaps uYeMy IPOCMATpPUBAETCS  HANpPaBIEHHOCTh HA  MOCIEAYIOIIee  pa3BUTHE
OMOJIOTMYECKUX 3HAHHWM, OpPUEHTHPOBAHHBIX Ha (QOPMHUPOBAHUE ECTECTBEHHO-HAYUYHOTO
MHPOBO33PEHHUS, IKOJOTUYECKOTO MBIIIJICHUS, MPEJICTABICHUA O 3J0pPOBOM O00pas3e KU3HHU, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOIIEHUS K OKpyXarouieil npupoiHoi cpeae. B mporpamme mo
OMOJIOTHHM Tak)Ke IOKa3aHbl BO3MOXHOCTH YydeOHOro mnpenMera «buonorus» B peanuzanuu
tpeboBanuit ®I'OC COO k miIaHUPYeMbIM JTHYHOCTHBIM, METANPEAMETHBIM U HPEIMETHBIM
pe3ynprataM o0O0ydyeHHs M B (OPMUPOBAHUU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHOM
JESITeNbHOCTH OOy4YarolIMXxcs MO OCBOCHUIO COJIEp>KaHUs OMOJIOTMYecKOTo 00pa3oBaHUsA Ha
YpOBHE CpeHero o0Iiero 0opazoBaHusl.

VYuebublil npeamer «buonorus» Ha ypoBHe cpenHero oOiiero oOpa3oBaHUs 3aBeplIaeT
Ouosornyeckoe 0Opa3oBaHUE B LIKOJE U OPUEHTHPOBAH Ha PACHIMPEHHE U YriIyOJeHHe 3HaHHUH
oOyyaromuxcs O OKMBOH MpPUPOAE, OCHOBaX MOJIEKYISIPHOM M KJIETOYHOH Ouosoruw,
SMOPHOJIOTUN U OMOJIOTHH PAa3BUTUS, T€HETHKH, CEJEKIHH, OMOTEXHOJOTHH, IBOJIOIMOHHOTO
YUEHUS U DKOJIOTHH.

N3yuenne yuebHoro npeamera «buosorus» Ha yriyOJeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJITOTOBKY OOy4aromuxcs K MOCTENyIOUEMY IMOJy4eHHI0 OMOJIOTHYECKOTO 00pa3oBaHUS B
By3aX M OpraHHM3alUsiX CpeAHero npodeccruoHanbHoro oopazoBanus. OCHOBY €ro COJIep KaHus



COCTaBJIIET CUCTEMa OWOJIOTHYECKUX 3HAHMM, IMOJYYCHHBIX MPH H3YYCHHH OOYJarOUUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3JesoB OHOJOTMM Ha YPOBHE OCHOBHOTO OOIIETO
oOpasoBanus, B 10—11 kinaccax 3TH 3HaHHS MMOJIYy4YarOT pa3BuThe. Tak, paclIupeHsl U yriryOJIeHbI
OMOJIOTMYECKHE 3HAHUS O PACTCHHUSX, XKUBOTHBIX, rpubax, OakTepusx, OpraHu3Me 4eJOBEKa,
Oo0mMX 3aKOHOMEPHOCTSX JKU3HH, JOMOJIHUTEIHHO BKIIOYEHBI OWOJOTHYECKHE CBEICHHS
MPUKIIAJHOTO M TOMCKOBOTO XapakTepa, KOTOPhIE MOXKHO HCIIOJIb30BaTh KaK OPUEHTHPHI IS
MOCIIEAYIOMETro BhIOOpa mpodeccun. Bo3MoxkHa Takke MHTErparys OWOJIOTUYECKUX 3HAHHHA C
COOTBETCTBYIOIIMMHU 3HAHWSIMH, TIOJTYICHHBIMU 00YUAIOIIUMUCS IPU W3YYCHUU (PU3UKU, XUMHUH,
reorpadguu U MaTEMaTHKH.

Crpykrypa  mporpaMMmbl 1o  ydeOHomy  mpenmery  "buonorms" — orpaxaer
CHCTEMHOYPOBHEBBI W HBOJIONHOHHBIA MOIXOAbI K m3ydeHHto Owuojnoruu. COrjacHO uM,
M3YYalOTCsI CBOWCTBAa M 3aKOHOMEPHOCTH, XapaKTEePHBIE ISl KHUBBIX CHCTEM PA3HOTO YPOBHS
OpraHu3alliy, OSBOJIONHMM OPraHMYECKOTO MHpa Ha 3emiie, COXpaHeHHS OWOJIOTHYECKOTO
pazHooOpa3ust 1uianetsl. Tak, B 10 kimacce W3y4yarOTCsl OCHOBBI MOJIEKYJISPHOW M KJIETOYHOM
OnoyoTNM, AMOPUOJIOTHH M OWOJIOTUM DPAa3BUTHS, TEHETHKH M CEJEKIMH, OMOTEXHOJOTHH H
CHHTETHYECKOW OHMOJIOTHH, aKTYyaJH3UPYIOTCS 3HAHUS O0YyJaromIMXcsl M0 OOTaHHKE, 300JI0THH,
aHatoMmuu, ¢usuonoruu 4yeioreka. B 11 kiacce u3ydaroTcsi HBOJIIOLIMOHHOE YYE€HHE, OCHOBBI
9KOJIOTUH U yUeHHUe 0 omocdepe.

YueOuplii npeamer «buonorus» mnpuszBaH 0OECHEUUTh OCBOCHHE OO0Y4arOIIMMHUCS
OMOJIOTHYECKAX TEOPHA W 3aKOHOB, WJEH, NPUHIMIIOB W TPABWI, JEKAIUX B OCHOBE
COBPEMEHHOUN E€CTECTBEHHO-HAyYHOW KAapTHHBI MHpa, 3HAHWK O CTPOCHUH, MHOTOOOpazuu M
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, NOMyJsSluu, OHOLIEHO3a, AKOCHUCTEMbI, O BBIJAIOLIUXCS
HAy4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIEIOBAaHUSAX B OMOJOTMH, MPHUKIAIHBIX acHeKTax
Ouonornueckux 3HaHuil. J[ns pa3BUTHA M MOANEp)KAHUS MHTEpeca 0Oydaromuxcs K OMOJIOruu
Hapsiy CO 3HAUUTEIbHBIM 00BEMOM TEOPETHUECKOTO MaTepralia B COJAEPKaHUH MPOTrPAMMBI I10
OMOJIOTUM TPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEW CTAHOBJICHHUS U PA3BUTHUSA TOM WIM HWHOM
obnactu OMOJIOTHH, BKJIAJ0M OTEUYECTBEHHBIX M 3apYOEKHBIX YUEHBIX B pelICHHE Ba)KHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb uzyuenus yue6Horo npeamera «buonorus» Ha yriayOGn€HHOM ypoBHE — OBIAJCHHE
0oOy4YaroUMMUCS. 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHATbHON OpraHu3alli >KUBBIX CHUCTEM
pa3HOro paHra u NpuoOpeTeHre YMEHUM MCMOJb30BaTh 3TU 3HAHUS B (OPMUPOBAHUHU MHTEpeca
K ompenenéHHoil obmactu mpodeccuoHanbHOW AeATeIbHOCTH, CBSI3aHHOW ¢ OMOJIOTHEH, WIH K
BBIOOPY y4eOHOT0 3aBeieHus AJIsl TPOJOHKEHUS OHOJIOrHYeCKOro oopa3oBaHusl.

Jloctrmxenue 1enu u3ydeHus ydebHoro mpeamera «buonorus» Ha yrmyOnEHHOM ypoBHE
obecrieunBaeTcs PeIIeHUEM CIIEIYIOUIUX 3a]1a4:

OCBOGHHE OOYYalOIIMMHUCA CHCTeMbl OHMOJOTMYECKMX 3HaHHW: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSIX, KOHIEMIMIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M MpaBUIIaX,
COCTaBIISIIOIIMX COBPEMEHHYI0 €CTECTBEHHO-Hay4YHYK KapTHHY MHpa; O  CTPOEHHH,
MHOT000pa3ui U OCOOEHHOCTAX OMOJIOTMYECKUX CHCTeM (KJIeTKa, OpraHu3M, MOMYJISIUs, BHI,
ouoreorieHo3, Ouocdepa); O BBIIAIONINXCA OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUAX B
O610JIOTHH; O3HAKOMIIEHHE 00yJaroIuXcs ¢ METOAaMU MO3HAHUS KUBOU TPUPOIBIL:
HCCIIeIOBATEIbCKIMH METOJIaMU OHMOJIOTHYECKHX HAYK (MOJEKYISIPHON U KIETOYHON OMOJIOTHH,
AMOPHUOJIOTUN U OMOJNIOTHH PA3BUTHUS, TCHETUKU U CENEKIIMU, OMOTEXHOJIOTHH U CUHTETHUUYECKOMN
OMOJIOTUH,  TAJCOHTOJOIMM, OKOJOTHM); METOJaMH  CaMOCTOSITEIbHOTO  IPOBEICHHS



OMOJIOTUYECKUX HCCIeOBaHUK B Jnabopatopuu W B mpupoje (HabirogeHue, H3MEpeHHe,
SKCIEPUMEHT, MOJICTUPOBAHKE); OBJIAJCHUE OOYJAIOUUMHUCS YMEHUSMHU: CaMOCTOSITEIHHO
HaXOJHUTh, AaHAJTM3UPOBATH U

HCI0JIb30BaTh OUOJIOTHUYECKYIO WH(DOPMAIIHIO; MOJIb30BAThCS OUOIOTHUECKON TEPMHHOIOTHEH 1
CHMBOJIMKOW; YCTaHaBIMBATh CBA3b MEXKIY pPa3BUTHEM OWOJOTHM W  COIMAIBHO-
HSKOHOMHYECKUMH M JKOJOTMYECKHMMH NpoOJIeMaMHU YEeIOBEYECTBA; OICHUBATH IOCIECIACTBUS
CBOCH JEATEIILHOCTH TI0 OTHOMIICHUIO K OKPYXAroIled NPUPOJHONW cpeae, COOCTBEHHOMY
3JI0POBBIO U 3I0POBBIO OKPYKAFOIIHX JIFOJIei; 000CHOBBIBATH M COOIIOAATH MEPBI TPO(QUITAKTUKH
MHQEKIMOHHBIX 3a00JIeBaHMA, TpaBUiIa MOBEIEHUS B MPHUPOJEe M obOecrieueHHuss 0e301MacHOCTH
COOCTBEHHOW KU3HEICITCILHOCTH B UPE3BBIUAHHBIX CHTYAIMSX MPHPOJIHOTO M TEXHOTEHHOTO
XapakTepa; XapakTepru30BaTh COBPEMEHHBIC HAyYHBIE OTKPBITUS B 00J1aCTH OMOJIOTUH; Pa3BUTHE
y 0OyYaronuxcsi WHTEJUIEKTYaTbHBIX M TBOPYECKUX CIIOCOOHOCTEH B MPOIECCe 3HAKOMCTBA C
BBIJAIOIIAMHUCS OTKPBITUSIMU ¥ COBPEMEHHBIMHU HCCIICIOBAHUSIMU B OMOJIOTHH, PEIIAEMBIMH €O
poOsieMaMu, METOA0JIOTHEH OMOJIOTHUECKOTO UCCIIEA0BAHUS, IPOBEJCHUS SKCTIEPUMEHTATBHBIX
UCCIIEIOBAaHUM, pellleHus] OMOJIOTMUECKUX 3a/lady, MOJAEIUPOBAaHUS OHOJIOTMYECKUX OOBEKTOB U
MIPOIIECCOB; BOCIIUTAHUE y 00YJArOIINXCsl IIEHHOCTHOTO OTHOIIEHUSI K )KUBOM MPUPOJE B IIEJIOM
U K

OTHEeNbHBIM €€ OOBeKTaM U SBICHHSM; (OPMHPOBAHHUE DSKOJIOTHYECKOH, T'CHETHYECKOM
IPaMOTHOCTH, OOIIEH KyJIbTYpHI MMOBEICHHUS B TPHPOJC; WHTETPAIMH ECTECTBCHHO-HAYYHBIX
3HaHUH; npuoOpeTeHne 00yJaromuMucs KOMIIETEHTHOCTH B paroHaITbHOM
MIPUPO/IOIOJIE30BaHUU (COOII0ACHNE TPAaBUI MTOBEICHUS B MPUPOJIE, OXPAHbl BUAOB, SKOCHUCTEM,
onocdeppl), COXpaHEHWH COOCTBEHHOTO 37I0POBbSI U 3J0POBbS  OKPYXKAIOUIUX JIFOJCH
(cobmonenus Mep PO UITAKTUKH 3a00J1eBaHUH, obecrieueHne 0€301acHOCTH
KU3ZHEJESATEIbHOCTH B YPE3BbIYAMHBIX CUTYAllUsX MPHUPOJHOTO M TEXHOTEHHOTO XapakTepa) Ha
OCHOBE HCIIOJIb30BaHMs OMOJOTMYECKUX 3HAHUM M YMEHHMH B MOBCEJHEBHOW >KM3HU; CO3/IaHUE
YCJIIOBUH JUIsl OCO3HAHHOTO BBIOOpa OOyYarOIUMHUCS HWHAMBUAYATHHON 00pa3oBaTeIbHON
TPAeKTOPUH, CIOCOOCTBYIOIIEH MOCIEAYIOUIEMY MNPOPECCUOHAIBHOMY CaMOOIPEACICHHIO, B
COOTBETCTBUU C UHIUBUAYAIbHBIMU HHTEPECAMH U MOTPEOHOCTAMHU PETHOHA.

OO01ree 4yUCIIO YacoB, OTBEJIEHHBIX Ha HM3y4YeHHE OMOJIOTMM Ha YriayOJIEHHOM YpOBHE
cpenHero oOmiero obpaszoBanms, cocraBiser 204 uvaca: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

Otbop opraHu3amMoOHHBIX (GOpPM, METOJAOB H  CPEICTB OOydeHUs  OUOJIOTUU
OCYILIECTBIISIETCS ¢ YYETOM CIelU(HUKNA €ro CoAep KaHHs U HAIMPaBICHHOCTH Ha MPOJOJDKEHHE
Ouosyoruueckoro oOpa3oBaHHs B OPraHU3allUAX CPEAHEro MPOo(ecCHOHATBHOTO M BBICIIETO
o0OpazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM TMPU OOy4eHHH OWOJIOTUM Ha YriyOJE€HHOM YpOBHE SBISIETCS
mpoBe/ieHHEe J1a0OpaTOPHBIX H TpakTHueckux paboT. Tawke ydacthe oOy4arommxcs B
BBITIOJIHEHUM TPOEKTHBIX W  Y4eOHO-HCCIENOBaTENbCKUX paboOT, TeMaThKa KOTOPBIX
OTIpeJIeNIsIeTCsl y4YUTENeM Ha OCHOBE HUMEIOUIMXCS MaTepUalbHO-TEXHHUUECKUX PECypcoB U
MECTHBIX MPUPOTHBIX YCIOBHIA.

COJEPKAHUE OBYYEHUA

10 KJIACC



CopepxaHue IpOrpaMMbl, BBIJEJIEHHOE  KVYPCUBOM, HE BXOJUT B  IPOBEPKY
rocyaapcTBeHHo# urorosoit arrecrauuu (I'MA).

Tema 1. Buonorus kak Hayka

CoBpemMeHHas OHOJOTHA — KOMIUIEKCHas Hayka. Kparkas uCTOpHs pa3BUTHS OHOJIOTHH.
buonornyeckue Hayku W u3ydaeMble UMHU TpoOsieMbl. DyHIaMEHTalbHBIC, MPHUKIAIAHBIE U
[IOMCKOBBIE€ HAyYHbIE UCCIIEZJOBaHMsI B OMOJIOTUH.

3nayenne Ouonoruu B (HOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszanHbie c Ouonorueil. 3HayeHHe OWOJOTHM B NPAKTUYECKOMN
JeSITEIbHOCTH YEJI0OBEKa: MEIULIMHE, CETbCKOM XO35HUCTBE, IPOMBILIUIEHHOCTH, OXPAHE IPUPOIbI.
JdeMoHcTpanuu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. 'apsei, I'.
Mennens, B. U. Bepunaackuii, 1. II. IlaBnos, . . Meunuxos, H. N. Basumos, H. B.
TumodeesPecorckuii, [Ix. Yorcon, @. Kpuk, /. K. benses.

Tabmuipl u cxembl: «CBsi3b OMOJIOTUM C APYTMMH Haykamm», «CuctemMa OMOJIOTHYeCKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHE

JKuBble cucTeMbl Kak mpeAaMeT uzydeHus: ouonoruu. CBONCTBA KUBBIX CUCTEM: €IUHCTBO
XMMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTh, CJOKHOCTb U YIOPSA0YEHHOCTh
CTPYKTYpBl,  OTKPBITOCTb, = CaMOOPraHW3allds, CaMOBOCIPOU3BEACHUE, Pa3APAXKHUMOCTD,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHM3allMd JKUBBIX CHCTEM: MOJICKYJISIPHBIM, KJIE€TOYHBINA, TKAHEBBIM,
OpraHU3MEHHBIMH, MOMYJISIIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIT (6MOTECOIIEHOTUYECKUA ),
ouoctepusiit. [Iporeccsl, mpoucxosimue B KUBbIX cucTeMax. OCHOBHbIE MPHU3HAKU KHBOTO.
XKuzsup kak popma cymiecTBoBaHUsA MaTepud. Hayku, u3yyaroniye KUBble CUCTEMbl Ha Pa3HbIX
YPOBHSIX OpraHU3aLNH.

N3yuenune >xuBbIX cucteM. MeTtoapl Omojornueckoi Haykuw. HaOmromeHue, m3MepeHue,
JKCIIEpUMEHT, CHUCTEeMaTh3auus, MeraaHanu3. lloHsTue O 3aBUCUMOW W HE3aBUCUMOM
nepemeHHol. I[lnanupoBanue skcnepumenta. llocraHoBka m mnpoBepka runore3. Hynesas
runore3a. [lonarue BeIOOpKU U €€ nocToBepHOCTh. Pa3dpoc B Guonorndeckux naHHbIX. OleHka
JIOCTOBEPHOCTHU TOJYYEHHBIX Pe3ynbTaToB. [IpUuMHBI HCKaXXKEHUS Pe3yibTaTOB 3KCIEPUMEHTA.
[loHATHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuiet u  cxembl: «OCHOBHBIE MPU3HAKH >KU3HW», «bHOIOrHYEcKHe CHCTEMBI,
«CBOMCTBA KUBON MaTepun», «YPOBHU OpPraHU3aluu )KUBOU IpUPOAbD», «CTpoeHUE KUBOTHOM
KIeTkn», «TKaHM  KHUBOTHBIX», «CHCTEMBI  OpPraHOB  4YEJIOBEYECKOIO  OpraHu3May,
«buoreonenosy», «buocdepar, «MeToabl U3yUEHUs KUBOU MTPUPOIBI».

O6opynoBanue: 1abopaTopHOe 000pyAOBaHUE IS IPOBEACHUS HAOMIOIEHUH, N3MEPEHUH,
9KCIEPUMEHTOB.

IIpakTHyeckass padora «lVcronb30BaHHE Pa3TUYHBIX METOJIOB IPH HM3YYEHUHU KHUBBIX
CUCTEM.



Tema 3. Buosorus KjieTku

Knerka — cTpykTypHO-(pYHKIIMOHAIbHAS €AWHUIA KUBOTO. MCTOpUS OTKPBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. llneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHOW KJIETOUHOM TEOpUH.

MeTopl MOJIEKYJIIDHOM W KJIETOYHOM OHOJIOTMH: MHMKPOCKOIUS, XpomaTorpadus,
anekTpodopes, METOJ  MEYEHBIX aToMoB, Jau(¢epeHIraIbHoe  HeHTpU(yrupoBaHHe,
KYJIbTUBUPOBAaHUE KIIETOK. M3yuenue Qukcuposannuvix Kiemox. DIEKTPOHHAs MHUKPOCKOIIHSL.
Kongokanvnasn mukpockonus. Bumanvhoe (npudicuznennoe) usyyenue kiemox. JleMoOHCTpauuu

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

Tabmuipr u cxembl: «CBETOBOM MUKpPOCKOM», «DJIEKTPOHHBIN MHKpockom», «Mcropus
Pa3BUTHSI METOJIOB MUKPOCKOITHUI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpOIpEnapaThl PacTUTENbHBIX, >KUBOTHBIX U
OaKTEepHAIBHBIX KIETOK.

IIpakTnueckas padora «l3yueHue MeTon0B KIETOYHOM OHOJOrHMHM (Xpomarorpadus,
anekTpodopes, nuddepennuanbaoe neHrpudyruposanue, [T1IP)».

Tema 4. XuMnuyeckasi opranu3anms KJIETKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPO3JIeMeHThI. Boma u e€ ponb
KaK pacTBOPUTENs, peareHra, ydacTHE B CTPYKTYpPUPOBAHMM KJIETKH, TEIUIOPETYISAINH.
MunepasnbHbIe BElIeCTBa KIETKH, UX Onosiornyeckas pojb. Poib KaTHOHOB U aHUOHOB B KIIETKE.

Opranuyeckue BemiecTBa KieTkd. buonorundeckue nonumepsl. benku. AMHUHOKHUCIOTHBIN
coctaB OenkoB. CTpykTypel OenkoBoil Moiekynbl. [lepBuuHasi cTpykTypa Oenka, menTHIHAS
CBs3b. BTOpuuHas, TpeTH4Has, 4eTBEPTHYHAs CTPYKTYphl. Jlenarypamus. CBoiicTBa OEIKOB.
Knaccuduxkanus 6enxos. buonornueckue GpyHkmuu 6enkoB. [Ipuonbi.

YrieBoapl. MoOHOCaxapuIbl, AUCAXapU[Ibl, OJUTOCAXApUIbl W MoJucaxapuabl. OOt
IUIaH CTPOEHUS M (PU3MKO-XMMUYECKHE CBOWCTBA YriaeBoJoB. buosornueckne ¢QyHKIUU
YIJIEBOJOB.

Jlumuaer.  T'mapoduibHO-THApOdoOHBIE  cBoiicTBa.  Kiaccudukanus — aumumos.
Tpurmuuepunsl, pochonunuasl, BOCKU, crepouibl. buonornueckue ¢gynkunu nunuaos. O6mue
CBOMcTBAa OHMOJOrMYECKMX MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHHUIO,
IIOJIYIIPOHUIIAEMOCTD.

Hyxneunossie kucnotsl. IHK u PHK. Ctpoenue HykinenHoBbIX KuciaoT. HykiieoTuas!.

[Mpunnun kommiuementapHoctu. [IpaBuno Yapradda. Crpykrypa JAHK — nBoitHas crnupains.
Mectonaxoxaenue u ouonorunueckue Gpynknun JJHK. Bunst PHK. ®ynkiun PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBs3u B mojiekyne AT®. buonornueckue
¢byakiun  AT®. BoccraHOBIEHHBIE TMEPEHOCUYMKH, WX (QYHKIUU B KiIeTke. /J[pyeue
HyK1eo3uompugocgpamoi (HTD). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHass Ouonorus: Ouoxumudeckue u OMO(PU3MUYECKHE HUCCIIEOBAaHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYphl OHOMOJNEKyl. Mooderuposanue cmpykmypvi U  @QYHKYuUl
buomonexyn u ux xomniekcos. Komnviomepnuiii ouzaiin u opeanuyeckutl CuHme3s OUOMONEKYT U

ux Henpupodelx AHAJ102086.



JdeMoHcTpanuu

[Toprpetst: JI. Ilonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxiun, ©. Canrep, C.
IIpy3unep.

Muarpammsel:  «PacnpeneneHue XUMHUYECKHX DJIEMEHTOB B HEKHMBOW  IIPUPOACY,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B JKMBOW IIPUPOJIEN.

Tabmuuer m cxemsbl: «llepmonuyeckass TabIMIIa XUMHYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOJbI», «BemectBa B coctaBe opraHu3zMoB», «CTpoeHHE MOJEKYIbl Oenkay,
«CTpyKTypBl OETKOBOW MOJEKYIb», «CTpoeHHEe MOJIEKYJ YIieBoJI0B», «CTpoeHHE MOJEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOsIeKyiIbl ATO».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHHUE.

JladbopaTopHas padora «OOHapyxeHHE OETKOB C MOMOIIIBIO KAaUeCTBEHHBIX PEAKITUN».

JlabopaTopHas pa6ora «VccrenoBaHne HYKICUMHOBBIX KUCIIOT, BBIJIEJICHHBIX M3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTtpoenue u pyHKIMHU KIETKH

Tunel KJIETOK: dyKapHOTHYeCKas W Tpokapuotmdeckas. CTpyKTYpHO-(DYHKIIMOHAIBHBIC
00pazoBaHUs KIETKH.

Crpoenne mnpokapuoTHdyeckoil kierku. Kierounas crenka Oaktepuii W apxei.
Oco0OeHHOCTH CTpPOEHUsl reTepoTpoPHON U aBTOTPOGHON MPOKAPUOTHYECKUX KIETOK. MecTto u
POJIh MPOKAPUOT B OMOIIEHO3AaX.

Crpoenne u GyHKIIMOHUPOBAHUE DPYKAPHUOTHYECKOM KieTku. [lnazmarnueckas memOpaHa
(urazmanemma).  CTpykTypa IUIa3MaTHUeCKOM MeMOpaHbl. TpaHCHOpPT BemIECTB  Yepe3
MJIa3MaTHIeckyr0 MeMOpaHy: mnaccuBHbIA (muddysus, oOmeru€nnas nuddysus), aKTHBHBII
(mepBUYHBIA W BTOPUYHBIN aKTUBHBIN TpaHcropt). [lomymponumaemocts MemOpanbl. PaGota
HaTpUH-KaJIMEBOTO Hacoca. DHIOIMTO3: MUHOIIUTO3, (paromuTo3. Dk301uTo3. KineTtounas cTeHka.
CtpykTypa ¥ PyHKIIMH KJIECTOYHON CTEHKH PAaCTEHUM, TpUOOB.

Huromnazma. Iluto3zonb. Lutockener. JIBwkeHue nuTOmIazMbl. OpraHouabl KIETKH.
OpnoMeMOpaHHbIe OpraHOUBI KIETKU: 3HJomIazMatudeckas cets (DIIC), ammapar [onbmxw,
JU30COMBI, MX CTpOoeHHE W (PYHKUMU. B3amMoOcBS3b OJHOMEMOpaHHBIX OPraHOMJIOB KIIETKH.
CtpoeHue rpaHyIsIpHOTO peTuKynyma. Mexanusm wuanpasnenus 6eikos ¢ OIIIC. CunHTte3
pacTBopuMbIXx  OenkoB. CHHTE3  KJIETOUHBIX MeMOpaH. [nmankuii  (arpaHynspHBIN)
sHAOIUIa3MaTHUecKuil peTukynyM. CekpetopHas QyHkuus anmnapara [onbmxu. Moougukayus
benxos 6 annapame I onvodicu. Copmuposxa b6enxos 6 annapame I onvoxcu. TpaHCTIOPT BEIIECTB
B KiIeTke. Bakyonu pacturenbHbix kieTok. Kierounsrii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOWABI KIETKUA: MHUTOXOHAPUHU, IUIACTUIBL [Ipoucxoocoenue
mumoxonopuu u naacmud. Cumobuocenes (K.C. Mepesckosckuu, JI. Mapeynuc). Ctpoenue u
GYHKIMM  MUTOXOHIpUM U TulacTuA. [lepBuUYHbBIE, BTOPUYHBIE U CJIOXHBIC IJIACTU]IBI
(OTOCHHTE3UPYIONINX DYKAPUOT. XJIOPOIUIACTHI, XPOMOIUIACTBI, JIEHKOIUIACTHI  BBICIIUX
pacTeHuN.

HemeMmOpannbie opraHousl kineTku CTpoeHue U GyHKIIMM HEMEMOpPaHHBIX OPraHOUIOB
KIeTku. Pubocomsl.  Ilpomesicymounvie  uramenmol. MUKpOQUIAMEHTBL. AKmuHogble
Muxkpoguramenmol. MBIIIIEUHBIE KIETKU. AKMUHOBble KOMNOHEHMbl HEeMbIUEUHbIX KIemOK.
Muxkpotpybouku. Krnetounsii ueHTtp. CTpoeHHE U JBM)KEHHE JKTYTUKOB W PECHUYEK.



MuxkpotpyOouku nuromnasmsl. LlenTpuons. benku, accoyuuposannvie ¢ Mukpoguiamenmamu u
Mmukpompyboukamu. Momophule 6enxu.

SAnpo. ObGomnouka sipa, XpOMAaTHH, KapUOIIa3Mma, SIPHILKHA, UX CTPOCHUE M (PYHKIUH.
SnepHblii OenkoBbIi MaTpUKC. [IpocTpaHCTBEHHOE PacCIONIOKEHHUE XPOMOCOM B HMHTEp(ha3zHOM
aape. Jyxpomamun u cemepoxpomamun. belKkn XpoMmMaTuHa — THCTOHBL J[unamuxa s0epHou
obonouku 8 mumose. A0epubviil mpancnopm.

Knerounsie  BiitoueHusi.  CpaBHHUTENbHAs  XapakTEpPUCTUKA  KIETOK  AYKapuoT
(pacTuTenbHOM, )KUBOTHOM, TpuOHOI). leMoHcTpanumn

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

Tabmuupr 1 cxembl: «CTpoeHUE JYKapHOTUYECKOW KieTkw», «CTpoeHHe >KUBOTHOU
KIeTkn», «CTpoeHue pacTUTeNbHON KIeTKN», «CTpoeHue MUTOXOHAPUN», «Snpoy», «CTtpoeHue
MIPOKAPUOTHYECKOHN KIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPONpENnapaTrbl PpPacTUTEIbHBIX, MUBOTHBIX
KJIETOK, MUKPOIIpEnapaTsl 0aKTepHaIbHbBIX KIETOK.

JladopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3INIHBIX OPTaHU3MOB).

I[IpakTnueckas padora «l3ydyeHue CBONCTB KIETOUHON MeMOpaHbD».

JladopaTopHas padora «VccrmenoBanue 1ia3Moin3a W JCTUIa3MOJIM3a B PACTUTEIbHBIX
KIIETKax».

IpakTHyeckasi padora «3yueHne IBMIKEHUS IUTOIIIIA3MBI B PACTHTEIIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NMpeBpallleHne JHEPruM B KJIeTKe

AccUMWIALNS U AUCCUMUJISLMS — JIB€ CTOPOHBI MeTaboiu3Ma. Turbel oOMeHa BEIIECTB:
aBTOTpO(HBI ®  rerepoTpodHbI. YdYacThue KHCIOpoJa B OOMEHHBIX — IIPOIIECCax.
DHepreTudeckoe oOecredeHue kieTku: mpeBpamieHne ATd B 0OMEHHBIX Ipolieccax.
depMEeHTATUBHBIN XapakTep peakIHWil KJIETOYHOro merabonm3zma. DepMeHTBl, MX CTPOCHHUE,
cBoiicTBa W MexaHusM neictBus. KodepmenTsl. OTiauums (EepMEHTOB OT HEOPraHUYECKUX
Karajau3aTopoB.  benku-akTuBaTopbl W OCJNKU-UHTHOUTOPHI.  3aBHCHUMOCTH  CKOPOCTH
(hepMEeHTaTUBHBIX PEaKIUil OT Pa3IUYHBIX (PAKTOPOB.

[lepBuyHBI CUHTE3 OpPraHUYECKUX BEIIECTB B KiIeTKe. DOTOCUHTE3. AHOKCUCEHHbIU U
oKkcuzenHvlll omocunmes y Oaxkmeputi. Ceemocobuparowjue nucMeHmvl U NUSMEHMbL
peaxkyuonHoz2o yenmpa. Ponb xjmoporuiactoB B mpouecce ¢orocunre3a. CBeToBas U TEMHOBAas
¢bazpl. @omoovixanue, C3-, Cs- u CAM-munvr pomocunmesa. IIpoaykTuBHOCTh (OTOCHHTE3A.
Brnusinue pa3nuyHbix (pakTopoB Ha CKOpPOCTh hoTocHHTE3a. 3HaUeHUEe (GOTOCHUHTE3A.

Xemocunre3.  Pa3sHooOpazue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUDUIUPYIOIIHE
OakTepuu, xene300akTepuu, cepoOaKTepuu, BOAOPOIHbIE OaKTepUu. 3HAYCHHE XEMOCHHTE3A.

AnaspobHble opranu3Mbl. Bunsl 6pokenus. [IpoaykTel OpoKeHHS U MX HCIOJIb30BaHHE
4eNoBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOJOTMH W BO30YAUTENIH
0one3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl SHEpreTudeckoro odOmeHa. [loArOTOBUTENBHBIN STam.
I'mukonn3 — 6eCKUCIOPOIHOE PACIIEIUICHNE TIIOKO3HI.

buonornueckoe okuciIeHUE, UM KJIETOYHOE JbIXaHue. Polib MUTOXOHIpUII B mpoleccax
Oouonorudeckoro okucieHus. lluxnuueckue peaknuu. OxucnurenbHoe (ochopuarpoBaHHe.
Onepeuss  membpannozo epaouenma npomonos. Cummes ATD: paboma npomonHou



AT®@cunmaszwl. llpeumymiecTBa a’poOHOro MyTH OOMEHa BEMIECTB IMepea  aHadpOOHBIM.
DddexTruBHOCTH FHEPreTHYECKOro oOMeHa. JleMoHcTpanuu

Ioptpetst: k. I[Ipuctiu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuemnn, I'. A. 3aBap3uH.

Tabmuubr u cxembl: «DotocunTtesd», «DHepreTuueckuii oOMen», «buocunte3 Oenkay,
«Crtpoenue pepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOW MUKPOCKOT, 000pYAOBaHUE ISl PUTOTOBIICHUS TIOCTOSIHHBIX U
BPEMEHHBIX MUKPOTIPETIapaTOB.

JladbopaTopHasi pabora «l3ydyeHune KaTaqIUTUUECKOM aKTMUBHOCTH (EepMEeHTOB (Ha
MpUMepe aMujIa3bl WA KaTayia3bl)y.

JladbopaTtopnas paGora «/3ydeHne (epMEHTATUBHOTO pAaCIICIUICHUS TEPOKCHAA
BOJIOPOJIa B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTopHas pa6ora «CpaBHEHHUE MMPOIIECCOB (POTOCHHTE3a K XEMOCHUHTE3AY.

JlabopaTopHas pa6ora «CpaBHEHHE MPOIIECCOB OPOKEHUS U JIbIXaHus». Tema

7. HacieacrBeHHasi MHOpMAaNus U peaju3anus e€é B KJIeTKe

Peaknun matpuanoro cuHTe3a. [IpHHIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUHOTO
cuHTe3a. Peanmmzamms HacnencTBeHHOW wHGopManuu. ['€HETHYEeCKHMH KOJ, €ro CBOWCTBA.
Tpanckpunuusa — marpuusslii cuaTe3 PHK. IIpuHOmne! TpanCKpunuuu: KOMIUIEMEHTAPHOCTD,
AHTUNAPAUIETBHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvlx PHK 6 sykapuomuueckou
xknemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ stanel. Yyactue TpancnopTHeix PHK B GuocunTesze Oenka. YcnoBus
onocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3€e OelKka.

Cospemennvie npedcmasnenus o cmpoenuu 2enos. Opranusanusi reHoMa y MpoKapuoT U
JyKapuoT. Perymsmus akTMBHOCTH TE€HOB y mpokapuoT. ['mmore3a omepona (P. XKakxob, XK.
MaHno). MonexynapHvlie mexanuzmvl O9Kcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHBIX MpolieccoB B KieTke. Kiierounslilt romeocTas.

Bupychl — Heknerounble (GOpMbI KU3HU U 0OJIUraTHbie mapasutbl. CTpoeHHE MPOCTHIX U
CIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakrepuodaroB. JKuzuennwviti yukn JIHK-cooepocawjux
supycos, PHK-cooepoicawux supycos, baxmepuoghazos. Obpammuas mpanckpunyus, pesepmasad,
unmezpasa.

Bupycubie 3a0oneBaHuss 4enoBeKa, KHBOTHbIX, pactenuid. CIINJ], COVID-19,
COILIMANIbHBIE U MEAULIMHCKUE TTPOOIIEMBI.

Buoungopmamuka: unmeepayus u ananuz 6oavuux maccusos («bigdatar) cmpyxkmyproix
buonoeuueckux Oaunvix. Hanomexwonocuu 6 oOuonocuu u meouyuwne. IlIpoepammupyemvie
@yHryuu b6enxos. Cnocobwvl docmasku nekapcms. JleMoHCTpauuu

[Toptpetsr: H. K. Konsuos, J[. Y. IBanoBckuii.

Tabmuet u  cxembl: «buocunte3 Oenkay, «leHeTnueckuid Kkomy, «Bupychi»,
«bakTepuodarm.

IpakTuyeckas padora «Co3gaHue MOJIEIN BUPYCa».

Tema 8. JKusHeHHBIH UKJ KJIETKH

Knerounsrii 1mukn, ero mepuoabl u perynsiuus. MaTepdaza u muro3. OcoOeHHOCTH
MPOLIECCOB, MpoTeKaroux B uHTepdasze. [loaroroBka kieTku K aeneHuto. [IpecuHTeTHUeCKUi



(MOCTMUTOTUYECKUI), CUHTETUYECKUI M NOCTCUHTETUYECKUM (MPEMUTOTUYECKUI) MEpUOJIbI
uHTEep(ha3bl.

Marpuunsiii  cunte3  JIHK -  pemmmkanma.  Ilpunnuner  perumkanumn  JIHK:
KOMIUIEMEHTAPHOCTb,  ITOJIYyKOHCEPBAaTUBHBIA  CHUHTE3, aHTUIIAPAJLIEIBHOCTb. MeXaHu3m
permukannu  JJHK.  Xpomocomel. Ctpoenue xpomocoMm. Temomepbl U TeloMepasa.
XpOMOCOMHBIN HA0Op KJIETKU — KapuOTHUIM. JIUIUTOMAHBIN M rariouaHblii HAOOpPbI XPOMOCOM.
I'omonornuneie xpomocomel. [10710BbIE XPOMOCOMBI.

Jenenue xietkn — muto3. CTaauu MHUTO3a M MPOUCXOJAIIME B HUX IpoLecchl. TuIbl
MuTo3a. KapruoknHes u HMTOKMHE3. bruosiornyeckoe 3Ha4eHUe MUTO3a.

Perymsimusi MHTOTHYECKOTO IHMKJIA KJIETKH. [IporpamMmmupyemasi KieTOYHas TuOelb —
aronTo3.

Kierounoe siipo, XpoMocombl, (hYHKITHOHAIIbHAS TeHOMUKA. Mexanuzmwvl nponugepayuu,
oughgepenyuposxu, cmapernus u eudeau kiemox. «L{ugpposasn knemka» — buoungopmamuuecxkue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpauuu

Tabmuupl u cxembl: «OKU3HEHHBIH NHUKIT KIETKW», «Muto3», «CTpOoeHHE XPOMOCOM),
«Pemmukarus JITHK».

OGopynoBaHKe: CBETOBOW MHKPOCKOI, MHUKpOIpenapaTel: «MHTO3 B KIETKaX KOpeIIKa

JTyKay.
JlaGoparopHas padora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTaxy.
JladbopaTopHas padora «HaGmroneHne MuTO3a B KJIETKaX KOHYHMKA KOpeIIKa Jiyka (Ha

rOTOBBIX MUKpOIIpernapaTax)».

Tema 9. Ctpoenue n GyHKUUM OPraHU3MOB

buonoruueckoe  pazHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHHUS U KU3HENEATEIHbHOCTH OJTHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJTHOKJIETOUYHbIE BOJAOPOCIH, APYrue nNpoTuctsl. KooHnansHbie
OpraHU3MBI.

B3aumocBs3p yacteld MHOTOKJIETOYHOTO Opranui3Ma. TkaHu, OpraHbl U CUCTEMbI OPraHoOB.
Opranusm Kak enuHoe menoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHeW: o0Opa3zoBaTelbHas, MOKPOBHAs,
MPOBOIAIIAs, OCHOBHas, MexaHndeckasd. OcOOEHHOCTU CTpoeHus, (DYHKIMI U PacloIoKEHHs
TKaHEeW B OpraHax pacTeHuH.

Tkanu SKMBOTHBIX U  4eJOBeKa. TUNBl KUBOTHBIX TKaHEW: AMOHUTENUANbHAs,
COEIMHUTENIbHASA, MbllIeuHasi, HepBHasA. OCOOCHHOCTU CTPOEHHUs, (YHKIHMA U PACIIONIOKCHUS
TKaHE! B OpraHax >KMBOTHBIX M YEJIOBEKA.

Oprassl. BeretaTuBHbIE U T€éHEpaTUBHBIE OPraHbl pacTeHUl. OpraHbl U CUCTEMbI OPraHOB
KUBOTHBIX U yesnoBeka. OyHKIMY OpraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranu3moB. Kapkac pacrenuil. CkeneTrbl  OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyHbIil 1 BHyTpeHHUH ckeneT. CTpOeHUE U TUIIBI COETMHEHUS
KOCTEMN.

JIBukeHre oOpraHu3MoB. JIBHJKEHHE OJHOKIETOYHBIX OPraHu3MoB: amEOOHIHOE,
KT'YTUKOBO€, pECHUYHOE. JIBM)K€HHME MHOTOKJIETOYHBIX PpACTEHUN: TPONMH3MbI M HACTHUHU.



JIBMKeHE MHOTOKJIICTOYHBIX )KUBOTHBIX M YeJIOBEeKa: MbllieuHas cuctema. Peduekc. CkenerHbie
MBIIIIBI U UX padoTa.

[Turanue opranusmoB. llornoiieHrue BOJbI, YIIIEKUCIOTO Ta3a U MUHEPAIbHBIX BEIECTB
pactenusmu. llutanue >KUBOTHBIX. BHYTPUIIONOCTHOE ¥ BHYTPUKIECTOYHOE MHILEBApECHHUE.
[lutanue MO3BOHOYHBIX >KUBOTHBIX. OTIENBl NMUIEBAPUTEILHOTO TpakTa. [IumeBapuTenbHbIe
xenes3bl. [lumeBapurenbHas cucreMa ueaoBeka.

Jpixanue opranu3moB. Jlpixanue pactenuil. [{pixanue >kuBoTHBIX. Juddy3us razos uepes
MmoBepxHOCTh KiIeTKu. KokHoe apixanue. JlpixatenbHas mOBEepXHOCTh. JKabepHoe u JErouyHoe
npixaHue. JIpIxaHwe TMMO3BOHOYHBIX J>KUBOTHBIX UM YEJIOBEKa. OBOJIOIMOHHOE YCIOKHEHUE
CTpPOCHHS JETKUX TIMO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cHUCTeMa 4YeloBeKa. MeXaHu3M
BEHTHJISIIIUM JIETKUX Y TITUIl U MJIEKOTIUTAIOMNX. Perymsius apixanus. J{pixaTenbHbie 00bEMBI.

Tpancnopr BemecTB y OpraHu3MoB. TpaHCHOPTHBIE CHUCTEMBI pacTeHUH. TpaHCHOpT
BEIIECTB Yy KHUBOTHBIX. KpoBeHocHas cuctema u e€ opranel. KpoBeHocHass cucrema
MO3BOHOYHBIX JKMBOTHBIX U dYeNoBeka. Cepiie, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru
KpOBOOOpAIeHHUSL.

DBOJIIOIIMOHHBIE YCIIO)KHEHUSI CTPOEHUS KPOBEHOCHOW CHCTEMBI IMO3BOHOYHBIX IKHUBOTHBIX.
PaboTa cepana u e€ perynasmmsi.

Beimenenne y opranmsmoB. BeineneHne y pacTteHuil. BpiieneHne 'y KMBOTHBIX.
CokparurenbHpie Bakyodiu. Oprasnel BbieneHus. DOunbTparus, cekpenuss u oOpaTHOE
BCaChIBaHUE KaK MEXaHHU3MbI PabOTHI OpraHOB BbleneHUs. CBsI3b MOJIOCTH Tela C KPOBEHOCHOM
W BBIICIUTEIBHON cHCTeMaMH. BblaeneHne y MO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. [loukw.
Crpoenue u ¢pyHkimonupoanue Hedpona. OOpazoBaHHE MOYH Y YETIOBEKa.

3amuTa y OpraHU3MOB. 3allWTa Yy OJHOKJICTOUYHBIX OpraHu3MoB. Cropsl OakTepuii U
LHCTHI MPOCTEUINUX. 3alUTa Y MHOTOKJIETOYHBIX pacTeHuid. Kyrtukyma. CpeacTBa macCMBHOM U
XUMHUYECKOU 3aUTEl. OUTOHITUIEI.

3amuTa y MHOTOKJIETOYHBIX dKUBOTHBIX. [I0KpOBBI M MX MPOU3BOAHBIE. 3alIUTa OpraHu3Ma
or Oone3neil. MMMyHHas cuctema uyenoBeka. KieTOYHBIH M TyMOpaibHBIA HMMYHUTET.
Bpoxnéuusiii u npuoopeTéHHbIi cnennuduueckuiit UMMYHUTET. Teopus KIOHAIBHO-
cenektuBHOro ummynuteta (I1. Dpnux, @. M. bepuer, C. Tonerasa). BocnaimrensHbie OTBETHI
opranu3MoB. Posib BposkIEHHOTO HIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUM.

PazgpaxkumocTe W perymsiiuss 'y OpraHu3MoB. Pa3npaxumocTb y OJHOKIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumMocTh M peryisuus y pacTeHuil. PocToBbie BelecTBa U HUX
3HauYEHHUE.

HepBHas cucrema u peduiekTopHas peryisius y >KMBOTHbIX. HepBHas cuctema u eé
OT/EJbl. DBOJIIOIUOHHOE YCIIOXKHEHUE CTPOCHUS HEPBHOM CHUCTEMBI Yy JKUBOTHBIX. OTHembl
TOJIOBHOTO MO3Tra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc m peduiekropHas nyra. be3dycioBHbie u
YCIOBHBIE PEQIIEKCHI.

'yMopanbHast perymsiiuss U SHAOKPUHHAs CHCTEMa XUBOTHBIX M uejoBeka. JKenesbl
SHJIOKPUHHOM CHUCTEMBI M HMX TOpPMOHBI. JlelicTBUe TOPMOHOB. B3aMMOCBSI3p HEPBHON U
SHAOKPUHHOU cucteM. ['unoranamo-runodusapHas cucTeMa.

JdeMoHcTpanuu

IToptper: U. I1. I1aBoB.

Tabmuiel U cxeMbl: «OJHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE BOJIOPOCINY,
«baktepun», «lIpocreitmne», «Opransl IBETKOBBIX pacTeHuil», «CucreMbl OpraHos



II03BOHOYHBIX JKUBOTHBIX», «BHYTpeHHEE CTpPOCHME HACEKOMBIX», «TKaHM pacTeHuiD,
«KopueBbie cucrtembr», «Ctpoenue ctebns», «CTpoeHHE JHMCTOBOW IIACTHHKWY, «[KaHH
KUBOTHBIX», «Ckener uenoBekay», «llumeBaputenbHas cucrema», «KpoBeHocHas cucremay,
«/IprxaTenpHas cucrema», «HepBHas cucremay, «Koxay», «MbllIeyHass CUCTEMAY,
«BpiienuTenpHas cuctemMay, «HJAOKpUHHAS cuctemMay, «CTpoeHue MbIib», «MMMyHHTETY,
«Kumeunomnosnoctueie», «Cxema nuTaHus pacTeHuin», «KpoBEeHOCHBIE CHUCTEMBI TTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruape», «CTpoeHue IaaHapun», «BHyTpeHHee cTpoeHue J0KIACBOTO
yepBs», «HepBHas cucrema pbiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmbIkaomuxcs», «HepBHas cucrema ntumy, «HepBHas cucTeMa MIIEKOMHUTAIOUIUX,
«HepBHas cucrema yenoBeka», «Pediexcy.

O6opynoBaHue: CBETOBOM MHMKPOCKOT, MUKPOIpPENapaThl OJHOKIETOYHBIX OPraHU3MOB,
MHUKpOIIpenapaTsl TKaHel, paKOBUHBI MOJUTIOCKOB, KOJIJIEKIIMM HACEKOMBIX, UTTIOKOXKUX, KUBBIC
AK3EMIUISIPhl KOMHATHBIX PACTeHHH, TepOapril pacTeHUN pa3HBIX OTICJIOB, BIAKHBIC MPEapaThl
YKUBOTHBIX, CKEJIEThI TTO3BOHOYHBIX, KOJIJIEKIIMA OECTIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIIOBEKA,
obopynoBaHue ISl JEMOHCTpPAllMd TOYBEHHOTO U BO3JAYIIHOTO TMHTAHUS PaCTEHUH,
paciieryieHus Kpaxmaia U OenkoB moja JAeiicTBUeM (epMeHTOB, oOOpynoBaHUE s
JEMOHCTPAIMH OTIBITOB 10 U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIBIXaTeIIbHBIX
JBYKEHUM, MOJIENTA TOJIOBHOTO MO3Ta PAa3IMYHbBIX KUBOTHBIX.

JladopaTopHas pa6ora «/I3ydueHne TkaHel pacTCHUII.

JladopaTopHas pa6ora «/3ydeHne TkaHEel KUBOTHBIX).

JlabopaTopHas padora «/3ydyeHne OpraHoB IBETKOBOTO PACTEHUS».

Tema 10. Pa3MHOKeHHMe U Pa3BUTHE OPraHU3MOB

dopMbl pa3MHOKEHHUS OPraHU3MOB: OecIiosoe (BKII0Yask BET€TaTUBHOE) U TI0JI0OBOE. Buibl
0€ecI010ro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIIALNS, pparMeHTalus, KIOHHPOBAHHUE.

[TooBoe pasmHokenue. IlosoBble kieTku, wiM rameTbl. Meiio3. Craguu Meiio3sa.
[ToBenenune xpomocom B meioze. Kpoccunrosep. buosornueckuii cmpici Melo3a UM MOJOBOTO
nporecca. Meio3 1 ero MecTo B dKU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  pazButue. [‘amerorenes y KuBOTHbIX. IloynoBble  Kemne3bl.
OO6pazoBaHue W pa3BUTHE MOJOBBIX KieTok. Crepmarorene3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

OmonoTBOpeHre u SMOpPHOHATBHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHHUS:
HapyHoe, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOoe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HAyKa O Pa3BUTHU
opranu3MoB. Mopghoeenes — 00na uz enasuwvix npooaem smopuonocuu. Konyenyus mopghozenos u
mooenu mopgoeceneza. Ctaguu >MOpHOreHe3a )KUBOTHBIX (Ha mpuMepe Jsrymku). JIpobnenue.
Tunsl apobnenus. /[Jemepmunuposannoe u HedepMuHuposanrHoe opobaenue. bnacmyna, munvi
onacmyn. OcoOGeHHOCTU JIPOOIEHHUST MIIEKOMUTAIONINX. 3apOIbIIIeBble JIMCTKU (TacTpysIus).
3aknaJka OpraHoB M TKaHEM W3 3apOJbIIEBBIX JIMCTKOB. B3auMHOe BIMSHHME 4YacTei
pa3BHBAIOIIETOCS 3apojbliia (SMOpUOHANbHAS WMHIAYKIMS). 3akiajgka T[JlaHa CTPOCHUs
KUBOTHOTO KakK pe3ylbTaT MEepapXUUYECKUX B3aUMOACHCTBUU TeHOB. BrnusHue Ha
SMOPHOHAIILHOE PAa3BUTHE PANUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pazButne kuBOTHBIX. [locTomOpumoHanbHbI Tepuoa. [lpsmoe u Hempsimoe
pazButue. Pa3Butue c metamopdo3oM y OECMO3BOHOYHBIX UM TO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHHE MPSMOTO M HEMPSAMOIO Pa3BUTHs, UX PACIPOCTPAHEHHE B MPUPO/IE.



Tunel pocta KUBOTHBIX. DakKTOpbl pPEryjsilud poOCTa >KUBOTHBIX M uenoBeka. Craauu
MOCTIMOPHOHATBHOTO PAa3BUTHS Y JKMBOTHBIX W 4YelloBeKa. [lepwoipl OHTOTeHE3a 4YeloBeKa.
CrapeHue u cMepTh Kak OMOJIOTMYECKUE TIPOLIECCHI.

Pasmuoxxenne u pasButue pacteHuid. 'ametodur u cnopodut. Meio3 B KU3HEHHOM
nukie pacrenuit. OOpa3zoBaHue cHop B Tmporlecce Meiosza. [‘ametorenes y pacTeHUi.
Omo0TBOPEHHE H Pa3BUTUE PACTUTEIBHBIX OPraHu3MoB. JIBOWHOE OIUIOJOTBOPEHUE Y
LIBETKOBBIX PACTCHUM.

OO6pazoBaHue U pa3BUTHE CEMECHH.

MexaHu3MBbl peryisiui OHTOTe€HE3a Y pACTEHUN U KUBOTHBIX.

JdeMoHcTpanuu

[optpetst: C. I'. HaBamun, X. [llneman.

Tabmuupl U cxembl: «BeretaTuBHOE pazMHOKeHHE», «THIBI 0ECMONIOro pa3MHOXKEHUS,
«Pa3MHOXEHHE XJIaMHUJIOMOHabl», «Pa3MHOXKeHHE OBrJeHb», «Pa3MHOXEHHE THUIPHY,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SMICKICTKA U CIEPMaTO30Hay,
«OcHOBHBIE cTamuu OHTOTreHe3a», «lIpsMoe m HempsiMoe pa3BuTHe», «Pa3BuTHE MalcKOTO
Kykay, «Pa3zButne capanun», «Pa3Butne Iarymkuy, «JIBOWHOE OIJIOJOTBOPEHUE y IIBETKOBBIX
pactenuit», «CTpOCHHE CEMSH OTHOJOJBHBIX M JIBYIOJBHBIX pacTeHUi», «KU3HEHHBIN UK
MOpCKON  KamycTbl», <«OKW3HEHHBI 1UWKI MXa», <« KW3HEHHBIH LMK ManoOpOTHUKAY,
«OKM3HEHHBINA LIUKIT COCHBI».

O6opymoBaHue: CBETOBOM MUKPOCKOII, MHKPOTIpETapaThl SUIIEKJIETOK U CIIEPMAaTO30HU/IOB,
MoJenb «L{UKIT pa3BUTHUS JATYIIKIY.

JlaGopatopHass pabora «/3ydeHue CTpPOEHHMS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpernaparax.

IIpakTuyeckas padora «BbIsiBI€HHE TPU3HAKOB CXOJCTBA 3apPOJBIINIEH MO3BOHOYHBIX
YKUBOTHBIX».

JlaGoparopHas padora «CTpoeHHe OpraHoB Pa3MHOKEHHUS BBICIIMX PACTCHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U MI3MEHYUBOCTH OPraHU3MOB

Hcropusi cTaHOBIIGHHWS M Pa3BUTHS TCHETUKH Kak Hayku. Pabdoter I. Mennens, I. ne

®pu3a,

T. Moprana. Ponb oTeuecTBeHHBIX YYE€HBIX B pa3Butuu reHetuku. Padoter H. K. Konsiosa, H.
N. BaswioBa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®dummnyenko, H. B.
TumodeeaPecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHS U CUMBOJIBI. [ OMOJOTUYHBIE XPOMOCOMBI, AJIIEJIbHbBIE
I€Hbl, AJIbTEPHATUBHbIC IPU3HAKU, JAOMHMHAHTHBIM M PELECCUBHBIA IPU3HAK, TOMO3MUIOTAa,
reTepo3UroTa, YNCTas TUHUS, THOPUIBL, TeHOTHIL, (heHOTUIl. OCHOBHBIE METObl T€HETUKHU:
TUOPUA0TIOTMUECKUMA, ITUTOJIOTUIECKH, MOJIEKYISIPHO-T€HETUYECKHIA.

JdeMoHcTpanuu

[Hoptpetsl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. Y. Basunos, A. H.
benoszepckuii, I'. /1. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! u cxembl: «MeToIbl TeHETUKIY, «CXEMBI CKPEITUBAHUS.

JlaGopaTopHas padora «/Ipozoduna kak 00BEKT TeHETUYECKIX UCCIIEIOBAHMI.



Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. llepBbiii 3akoH MeHzaens — 3aKOH eIUHOOOpa3Hs
ruOpuoB mepBoro nokojenus. [IpaBuno nomuuupoBanus. Bropoil 3akon Menpaens — 3akoH
pacuiernyieHus Ipu3HakoB. LluTonornyeckre 0CHOBBI MOHOTMOPUAHOTO CKpenuBanus. ['umnoresa
YUCTOTHI TaMeET.

AHanu3upyrouiee CKpPEIIVBaHHUE. I[IpoMexxyTOUHBIM ~ XapakTep  HACJIEIOBAHUA.
Pacmennenne npu3HaKkoB PH HENIOJIHOM JTOMUHUPOBAHWH.

JurubpunHoe ckpemuBaHue. Tperuil 3akoH MeHzmens — 3aKOH HE3aBHCHMOTO
HacJleI0BaHUs MPU3HAKOB. L{uToornyeckrne 0CHOBBI IUTHOPUIHOTO CKPEIIMBAHUSI.

CuermieHHO€ HacieoBaHue npusHakoB. Pabotel T. Moprana. CrernieHHOe HaclIeI0BaHue
I€HOB, HAPYILICHHE CLETUICHHUS MEX 1y TeHaMH. XPOMOCOMHAs TEOPHUS HACIIEICTBEHHOCTH.

I'enernka mosia. XpoOMOCOMHBIM MEXaHH3M OIpENEeNeHUs MoJia. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHBId IToJI. ['eHeTndeckas CTpyKTypa IOJOBBIX
xpoMocoM. HaciienoBanne Mpu3HaKoOB, CHETUICHHBIX C ITOJIOM.

l'enotun kak wnenmoctHas cucrema. [lmedoTponusi — MHOXKECTBEHHOE [IEMCTBUE TEHA.
MHOKECTBEHHBIN alyienu3M. B3anmoaeincTBue HeauIeIbHbIX T'€HOB. KOMIIEeMEHTapHOCTD.
Onucras. [losmmepus.

['eHeTMUeCcKkuii KOHTPOJIb pa3BUTUS DPACTEHMM, JKMBOTHBIX M YEJIOBEKa, a TaKkKe
(GU3MOJIOrMYECKUX IPOLECCOB, TOBENCHHS M KOTHUTHUBHBIX (QyHKIUH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SMH — MapasuT» U «XO35SUH —
MUKpOOHOMY. ['eHeTn4ecKkre aclieKThl KOHTPOJISI U U3MEHEHHs HACJIeICTBEHHOW MH(pOpMaluu B
ITOKOJIEHUSAX KJIETOK U OPraHU3MOB.

JdemoHcTpauuu

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

Tabmuupr u cxemsl: «IlepBelif 1 BTOpo# 3akoHbI Menpaens», «Tpetuit 3akoH Menaens»,
«AHanu3upymlee ckpenupanue», «Hemnonnoe nomuaupoBanue», «ClLIEIUIEHHOE HACIEA0BaHUE
MIPU3HAKOB Y JIpo3oduiiely, «I'enetuka nona», «Kapuotun uenoseka», «Kapuotun npo3oduis»,
«Kapuotun ntus», «MHOKECTBEHHBIN aJlenu3M», «B3auMo1elicTBHE T€HOBY.

O6opynoBaHue: MOJeNb Uil JEMOHCTPAllMM 3aKOHOB €AMHOOOpa3usi THOPHUIOB MEPBOTO
MOKOJIEHUSI M PAacCIlEIUICHUs] MPU3HAKOB, MOJENb I JAEMOHCTPAallMd 3aKOHA HE3aBUCUMOTO
HacJaeA0BaHUsl MPU3HAKOB, MOJIENb JJIsl AEMOHCTPAllMU CLEIUIEHHOTO HACJIEeI0BaHMs PU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTipenapar: «/[pozodunay.

IIpakTnuyeckas padora «l3yyeHne pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y
JPO30(UITBI».

IIpakTnuyeckass padora «lI3yueHue pe3ynbTaToB AUTHOPUIHOTO CKPEIIMBAHUS Y
IPpO30UITBDY.

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHBOCTH

B3aumogelictBue reHotuna M cpeiasl npu ¢opmupoBaHud ¢eHoTuna. M3meHunBOCTH
npu3HakoB. KadecTBEHHbIE M KOJMYECTBEHHbIE MNpPU3HAKU. Buapl HM3MEHYHMBOCTH:
HEHACJIEICTBEHHAs U HACJIEICTBEHHAS.

MoudukanoHHas U3MeHUYUBOCTh. Posib cpenbl B GOpPMUPOBAHUM MOJIU(PHKAIIMOHHOMN
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanuoHHbI psin M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOU(PUKAITMOHHON H3MEHYMBOCTH.



T'enoTunnyeckas u3MeHYMBOCTH. (CBONMCTBA T'€HOTUIIMYECKOH W3MEHYMBOCTH. BUIbI
TCHOTUITMYCCKOW U3MEHUYUBOCTH: KOMOMHATHBHASI, MyTallMOHHAS.

KoMOuHaTiBHas M3MEHYMBOCTh. Mel03 U TOJOBOW MPOIECC — OCHOBA KOMOMHATUBHOMN
M3MEHYUBOCTU. POJIb KOMOMHATHBHON M3MEHUMBOCTH B CO3AaHUU T€HETHUECKOTO pa3HOOOpa3us
B [Ipe/ieiax OJIHOTO BUA.

MyranuoHHasi W3MEHUMBOCTb. BuIbl MyTaluil: TI'€HHbIE, XPOMOCOMHbBIE, T€HOMHBIE.
CrioHTaHHbIE W HWHIYLUPOBAHHbIE MyTallMM. SnepHble M LUTOIUIA3MaTHUYECKUE MYTalLUU.
Comarnueckre W TOJIOBbIE MyTanud. [IpyunMHBI BO3HUKHOBEHHUS MYyTaluii. MyTareHbl U UX
BJIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO IIpolecca. 3aKOH I'OMOJIOTHUYECKUX
psnoB B HacinenctBeHHoW wu3MmeHuuBoctH (H.M. BasuiioB). BHesdnepHas W3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuka u dNUSEHOMUKA, PONb SNULEHEeMUYEeCKUX (QaKkmopoé 6 HACLe008aHuu U
UMEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOS ) Op2aHUu3MOo8. JleMOHCTpauu

[Toptpersr: I'. ne ®pus, B. Horanuncen, H. 1. BaBuos.

Tabmuupr u cxembl: «Buasl wu3MeHuMBOCTHY», «MoaudukaloHHas HW3MEHUYUBOCTHY,
«KomOnHaTUBHAasT ~ WM3MEHUMBOCTHY,  «Meio3»,  «OmmogorBopenue»,  «I eHeTHyecKkue
3a00JieBaHUS YelloBeKay, «Buabl myTanuii».

O6opynoBaHue: >XUBble U TepOapHble SK3eMIUIIPhl KOMHATHBIX PACTEHUH, PHUCYHKU
(dboTorpadun) )KUBOTHBIX C PA3IMUYHBIMU BUJAMU U3MEHYUBOCTH.

JladopaTtopnas pab6ora «lccinemoBanme 3aKOHOMEPHOCTEM  MOIU(DUKAITMOHHOM
U3MEHYMBOCTH. [TocTpoeHnEe BapUAIIMOHHOTO psAJla U BAPUAITMOHHON KPUBOM.

IpakTHyeckasi padora «Mytamnuu y 1po30¢huisl (Ha TOTOBBIX MUKpOTIIpEnapaTax).

Tema 14. I'eHeTHKa YejI0oBeKa

Kapuotun wenoBeka. MexayHapoaHass MporpaMma HUCCIEIOBAaHHMS T€HOMa YeJOBEKa.
MeToapl M3y4YeHHS] TEHETHKH YEJIOBEKA: T'eHEATOTUYECKUM, ONM3HEIOBBIN, IUTOTCHETHYECCKUH,
MOMYJISIUOHHO-CTATUCTUYECKUM, MOJIEKYIsipHO-reHeTh4YecKuii. COBpPEMEHHOE OMpeIesiCHUe
FEHOTHUIIA: TOJHOT€HOMHOE CEKBEHMPOBaHWE, T'€HOTHUIHUPOBAHHUE, B TOM YHUCJIE C IOMOIIBIO
[MIIPananmu3a. HacnencrBeHHbIe 3a00J€BaHUs 4YeJIOBEKA. | €HHbIE M XPOMOCOMHBIC 00JIE3HU
yeroBeka. boJjie3sHn ¢ HaciaeACTBEHHOM MPeapacloiOKEHHOCThIO. 3HAYCHHE MEIUIMHCKOU
T€HETUKH B TMPEJOTBPAIICHUM W JICUYCHHH T€HETUYECKUX 3a00JIeBaHHMM ueloBeka. Meauko-
FEHETUYECKOE KOHCYJIbTHpOoBaHHE. CTBOJIOBbIE KIETKU. [loHSATHE «TEHETHYECKOro rpy3ay.
DTHYECKHE aCTICKThI UCCIICIOBAHNN B 00JIACTH PEIAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enetnueckue (GakToppl MOBBINIEHHONW YyBCTBUTEIHLHOCTH YENOBEKa K (PU3UUECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpyKawlluel cpenpl. ['eHeTnueckas NperpacroyioKEHHOCTh
YyeJIOBEKA K ITaTOJIOTUSM.

JdeMoHcTpanun

Tabmuier u cxembl: «Kapuotun yenoBeka», «MeToAbl U3YYeHUS TCHETUKH YEIOBEKay,
«["eneTnyeckue 3a001€BaHNS YETOBEKAY.

IpakTHyeckas padora «CocTaBieHHE U aHATIU3 POJOCIOBHOM».

Tema 15. Cesiekuusi OpraHu3mMoB

JlomecTukanuss ¥ celeKuus. 3apoKIEHUE CelIeKUMH W aoMecTtukanuu. Yuenne H. WM.
BapuiioBa o LleHTpax mpouCX0oxkACHUS U MHOTO0Opasusi KyJIbTypHBIX pacTeHuil. Ponb cenexiuu
B CO3JaHUU COPTOB pACTEHHM U T1OpoJ KUBOTHBIX. CopT, mopoja, IITamMM. 3aKOH



FOMOJIOTUYECKUX PSAAOB B HaciueACTBeHHOM m3MeHunBocTd H. V. BaBuioBa, ero 3naueHue s
CENEKIIMOHHOM PabOTHI.

Mertoap! ceneKunoHHOM paboThl. CKyCCTBEHHBIH 0TOOP: MAacCCOBBIA M MHIUBHIyaTbHbIH.
Oranbl KOMOMHAIIMOHHOW ceneknuu. McmpiTanue mpousBoauTeneil mo moromMctBy. OTOOp MO
TCHOTHITY C TIOMOMIBIO OI[CHKH ()eHOTHITa TOTOMCTBA U OTOOP IO TEHOTHUITY C TIOMOIIBIO aHATIN3a
JHK.

HckyccTBeHHBI MyTareHe3 KaK METOJ CEJCKIMOHHOW paboThl. PaauanuoHHBIN wH
XUMUYECKUA MYTareHe3 KaKk MCTOYHMK MYTallud y KYyJbTYpPHBIX (OPM OPraHu3MOB.
Hcnonp3oBaHWe TEHOMHOTO pEIAKTHPOBAaHUS W MeToAoB pekomOmHaHTHBIX JIHK  mms
ITOJTY4EHUS UCXOTHOTO MaTepuraia sl CEIeKIUN.

[lonyuenne nonumiouaoB. BuyTtpuBumoBas rubpuausauus. biauskoponacTBeHHOeE
CKpelllMBaHue, Wi UHOpuauHr. HepoacTBeHHOE ckpelmuBaHue, Wik ayTOpuauHr. I'ereposuc u
ero mnpuuuHbl. lcnonb3zoBanue rerepo3uca B cenekuumd. OTnanéHHas ruOpuUAM3AIMSL.
[Ipeononenne Oecryionuss MEXBUIOBBIX THOpUIOB. JIOCTHXKEHHUS CENEeKIMH pPACTEHUH U
KUBOTHBIX. «3€1EHas pesooyusLy.

CoxpaHeHHE M H3y4Y€HUE TE€HETUYECKHUX PECYPCOB KYJIbTYPHBIX PACTCHUH W UX JUKUX
poanyeit A co3/1aHusl HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U ynpasieHue 2eHemudecKUMU pecypcamu ceibCKOX03AUCMBEHHbIX U NPOMbICIO08bIX
HCUBOMHBIX 8 YEJIAX VIVUUIEHUS CYUeCMBYIOWUX U CO30aHUsl HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MoM Yucie ¢ NpuUMeHeHUueM COBPEMEHHBIX MemOo008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoel u
NnepCcneKmuBHbIX MexHOI02U.

JdemoHcTpauuu

[Toptpetsr: H. U. BaBunos, U. B. Muuypumn, I'. I. Kapneuenko, I1. I1. JIykbsinenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuis! 1 cxembl: «L{eHTpBI TPOUCXOXKIEHUS U MHOTOO0Opa3us KyJbTypHBIX pacTECHUII,
«3aKOH TOMOJIOTUYECKHX PsIIOB B HACIEACTBEHHOW HW3MEHUMBOCTH», «METoAbl CeleKuun»,
«Otpanénnas rubpuanzanus», «MyTrareHesy.

JlaGoparopHasi padora «/3ydyeHre COpPTOB KyJbTYPHBIX PACTCHHH W MOPOJ JTOMAIIHHUX
YKUBOTHBIX».

JlaGoparopHas padora «/3yueHne MEeTOJI0B CEJIEKIIMU PACTCHUI.

IIpakTuyeckas padora «lIpuBruBKa pacTeHU».

Ikekypeusi «OCHOBHBIE METOJBI U JIOCTHIKEHHS CENEKUHUU PACTeHUH U KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (epMy, COPTOUCHBITATENLHBIM Y4acTOK, B TEIUIMYHOE
XO035IICTBO, B 1a00OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

Tema 16. buorexHos10rusi 1 CHHTeTHYeCKAs 0MOJI0T U

O6LGKTLI, HCIIOJIb3YEMBIC B 6I/IOTeXHOJ'IOl"I/II/I, — KJIICTOYHBIC W TKAHEBLIC KYJIbBTYPHI,
MHUKPOOPraHU3MBbl, HX XapaKTCPpHUCTUKA. Tpa,Z[I/II_[I/IOHHaH OMOTEXHOJIOT U XJ'IC60HC‘I€HI/IG,
MOJIYYCHHUE KHUCIIOMOJIOYHBIX IMMPOAYKTOB, BUHOJACIIUC. MHKpO6HOJ’IOFH‘IGCKHﬁ cuHTe3. OOBEKThI
MI/IKpO6I/IOJ'IOFI/I‘-IeCKI/IX TEXHOJIOTHH. HpOI/ISBO,Z[CTBO 6em<a, AMHWHOKHCJIOT U BUTAMHUHOB.

COS,Z[aHI/Ie TEXHOJIOTUH u HHCTPYMCHTOB LEJICHAIIPABJICHHOTO U3MCHCHUA u
KOHCTPYUPOBAHUA TCHOMOB C HCJIBIO NOJYYCHHA OPraHUu3MOB U UX KOMIIOHCHTOB, COJACPKAIIUX
HC BCTpCHANOIIUCCA B IPUPOJALC OHMOCHUHTETHUYECKHUE IIyTH.



Kiterounas umxeHepus. MeTonbl KyabTypbl KIETOK M TKaHEHM PAaCTEHHM U JKMBOTHBIX.
Kpunobanku. Comarndeckas TuOpuau3anus M COMAaTHYECKUH sMOpuoreHes. Vcnosib3oBaHue
raliOuoB B CEIIEKIMU DACTeHuu. [lonyuenue moHOKNOHANbHbIX anmumen. Hcnonvsoseanue
MOHOKIOHANbHBIX U NOJIUKTIOHATbHBIX anmumen 6 Meouyure. VICKycCTBEHHOE OIIOAOTBOPEHUE.
PexoHCTpyKIMA SAHIEKIETOK U KIIOHUPOBAHUE KUBOTHBIX. METOI TPAaHCIUIAHTALIMM SIAEP KIIETOK.
Texnonocuu  0300pO6AEHUsA,  KYIbMUBUPOBAHUA U  MUKPOKIOHANLHO20 — PASMHONCEHUS.
CeNbCKOXO3AUCHBEHHBIX KYTbMYP.

XpOMOCOMHAsI U T€HHasi MHKEHepus. VICKyCCTBEHHBI CHUHTE3 I'€Ha U KOHCTPYMPOBAHUE
pexomOunantueix J{HK. Cozoanue mpanceennvix opeanuzmos. JIOCTHKEHUS U TIEPCIIEKTUBEI
XpOMOCOMHOM W TEHHOM MWHXEHEepUu. OKOJIOTMUECKHE U J3TUYECKHE MpoOJIemMbl T'€HHOUN
HMHXEHEpPUH.

Menuuunckue 6uorexnosnoruu. [locrrenomuas mudposas meaunuza. [1IP-nuarnocruxka.
MeTa0o00MHBIHM aHaTU3, TEHOIIEHTPUYECKHI aHaINM3 TPOTEOMA YEeJIOBEKA /Ul OLEHKU COCTOSTHUS
€ro 3710poBbs. Vcronb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3 D-0nonnxenepus
Ui pa3paboTKH (PyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTUH, CO3AaHUsI KOMIUIEKCHBIX
TKaHEeW COoYeTaHHEeM TEXHOJIOTUH TPEXMEPHOTOo OMONPHUHTHUHIA U cKap@OIAUHra JUIs pelieHus
3a7a4 MePCOHATN3UPOBAHHON METUIIHHBI.

Co3nanrie BEKTOPHBIX BaKIMH C IEJbI0 OOecredeHuss KOMOMHUPOBAHHOW 3alllUThI OT
Bo3Oynuteneit OPBU, ycraHoBieHHE MOJIEKYISIPHBIX MEXaHU3MOB (DPYHKIIMOHHUPOBAHUS
PHKconepkamux BUpYCOB, BBI3BIBAIOLIUX 0CO00 OTIAaCHbIE 3a001€BaHMs Y€I0BEKa U KUBOTHBIX.

JdemoHcTpauuu

Tabmuuet u  cxemsl: «lcmosnp3oBaHWE  MUKPOOPraHM3MOB B MPOMBIIIICHHOM
IIPOU3BOJACTBEY, «KieTouHas nHmxeHepusa», «l 'eHHas HHKCHEPUSD.

JladopaTopHas pa6ora «/3ydeHne 00bEKTOB OMOTEXHOJIOTHI.

IIpakTuyeckas padora «llomydyeHrne MOJIOYHOKHUCIIBIX TPOJTYKTOBY.

JKeKypeust «bUoTeXHOIOTHS — BaXKHEHIIas TPOU3BOIUTENIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHUECKOE MPOU3BOICTBO)».

11 KJIACC

Tema 1. 3aposkaenue u pa3BuTHE IBOJIOIMOHHBIX MPEACTABJIEHU B OMO0JIOTHH

OpomononHas Teopust Y. Jlapsuna. [Ipeanochuiku BOSHUKHOBEHHUS JapBUHU3MA. JKU3Hb
U Hay4Has JearesnbHocTh Y. JlapBuHa.

JBuwxymue cuinel 3Boitouud BuaoB 1o Y. JlapBuHy (BbICOKas HMHTEHCHUBHOCTD
pPa3MHOXEHHsI OPraHu3MOB, HACJIEICTBEHHAs HW3MEHUMBOCTb, OOpbOa 3a CyllecTBOBAHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBINH 0TOOD).

Odopmnenue cuareTnyeckoit Teopuu 3Boronun (CTD). HelitpanbHas Teopus SBOTIOIHH.
CoBpemMeHHas SBONIOIMOHHAS OMOJOTHs. 3HAUE€HUE SBOJIOIMOHHON Teopuud B (HOPMHUPOBAHHUH
€CTECTBEHHO-HAyYHOU KAPTUHBI MUpA.

JdeMoHcTpanuu

IToptpersl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosbe, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansraysen, x. Xonzaeitn, J. K. benses.



Tabmuuer u cxemsl: «Cucrema xuBoil npupoasl (mo K. Jlunnero)y, «JlecTHuma »uBbIX
cymectB (mo Jlamapky)», «MexaHusm (QOpPMHpPOBaHUA NPUCHOCOONCHUN y paCTCHHNA U
XKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «®Popmbl 00pprObI 3a cymecTBoBanue», «llopoasl romyOeit», «Muoroobpasue
KYJIbTYpHBIX (popM KamycTbl», «Iloponbl ToMalIHUX KUBOTHBIX», «CxeMa 00pa30BaHMsI HOBBIX
BusoB (no Y. [apBuny)», «Cxema COOTHOILIEHUS IBWXKYIIMX CHJI 3BOJHOLUN», «OCHOBHBIE
MIOJIOKEHUSI CHHTETUUECKON TEOPUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Bosonus u eé pe3yjbTaThl

[lonynsinust Kak »yieMeHTapHas enuHuua sBoyirolrd. COBpEeMEHHBbIE METOJbl OLIEHKH
T€HETUYECKOT0 pa3HOOOpa3us U CTPYKTYphl nonyiasuui. MizMenenue renopoH1a HOMyIsSUN KaK
AJIEMEHTAapHOE SBOJIIOIIMOHHOE SIBJIEHME. 3aKOH TeHerudeckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

OnemeHTapHble (AKTOPbl (ABMXKYILME CHJIBI) 3BOJIIOLMU. MyTallMOHHBIA Mpoliecc.
KomMOunaTtuBHast u3MeHuMBOCTh. Jlpei( TeHOB — ciydaliHble HEHANpaBJICHHbIE W3MEHEHUS
4acToT ayiened B momyisiuax. Dddekr ocHoBarens. IDgdgexm OymwvLiounoco eoprviuka.
CHuoicenue 2enemuuecko20 paszHoobpaszus: npuduHvl u cireocmeus. Ilposenenue s¢ppexma
opetigha 2cenos 6 Ooabwiux u maneix nonyrayusx. Murpamun. W30mamus  MOMYSISIIHA:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoJornyeckas (penpoayKTUBHAs).

EctectBennsiit 0TOOp — HampaBisoomuid GakTop 3BosionUU. DPOpMBI €CTECTBEHHOTO
otOopa: NBWXKYUIUH, cTaOUIU3MpYIOUIUi, paspbiBatoiuil (au3pyntuBHbIi). [lomoBoi oTOOP.
Bo3HUKHOBEHHE M 3BOJIIOLIUS COL[MATIBHOTO MOBEACHUS )KUBOTHBIX.

[IpucnocoOIeHHOCTh OPraHU3MOB Kak pe3yiabTaT MHKpPO3BOMIOLMU. Bo3HUMKHOBEHHE
MPUCTIOCOOEHUH y opranu3MoB. ApoMopdo3bl U uanoaganTanuu. [Ipumepsl mpucnocoOneHmi
y oOpraHu3mMoB: MopdoJioTHUecKhe, (U3HOJOTHYECKHE, OWOXMMHUYECKHE, TOBEJICHUCCKHE.
OTHOCHUTENBHOCTH MIPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bup, ero xpurtepuu u crpykrypa. BupooOpazoBaHue Kak pe3yabTaT MHKPOAIBOJIOLMH.
W3onsaums — kmodeBoi ¢aktop BHpooOpazoBaHus. Ilyrm u cnocoObl BHI00OOpa3oBaHUs:
ajutonarpudeckoe  (reorpaduyeckoe), CHUMIIATPUYECKOE (IKOJIOTHYECKOE), «MTHOBEHHOC»
(monumonan3anus, rudpuauzanus). JauTeabHOCTh HBOIIOIMOHHBIX IPOIIECCOB.

Mexanu3msbl (POpMUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpas3usl.

Ponp  3BosOMOHHON OuoslorMM B pa3paboTKe HAy4yHbIX METOJIOB COXPAaHEHUS
O6rnopazHooOpasus. MUKPO3BOJIOLUUS M KO3BOIIOLUSA Mapa3uTOB M UX XO031€B. MeXaHU3MBI
(dhopMHUpOBaHHS YCTOWYMBOCTU K aHTUOMOTHKAM U c11OCOObI OOPBOBI C HEl.

JdeMoHcTpanun

[Hoptpersr: C. C. UeTBepukos, J. Maiip.
Tabnuis! u cxembl: «MyTalMOHHASE U3MEHUHUBOCTBY, «[lomysInoHHAas CTPYKTypa BUIaY,

«Cxema MIPOSIBJICHUS  3aKOHA Xapau—BaitnOepra», «J{Buxymiue CHIIBI

IBOJIIOLIUN», «DKOJOTHYECKass M30JAIMS NOMySIuid ceBaHckod (openny», «I'eorpadpuueckas
M30JIALUS JIMCTBEHHHIIBI CHOMPCKOM M JIMCTBEHHMIBI JaypcKoil», «IlomynsiuoHHbIE BOJIHBI
YHUCICHHOCTH XMIHUKOB M XepTB», «Cxema JecTBUS eCcTecTBEHHOro oTOopa», «Popmbl
O60pb0OBl 32 cymiecTBOBaHUe», «MHAyCTpuanbHbI MenaHusM», <« KHUBbIE HCKOMaeMbIey,
«IIOKpOBUTENBCTBEHHAs OKpacka >XHUBOTHBIX», «lIpemympexnaromas oOKpacka »KHUBOTHBIX»,
«DPuU3noNIOTHUECcKUe agantanum», «IIpucrnocoliIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIIBHOCTBY,
«Kpurepun Buna», «Bunpl-aBoliHukm», «CTpykTypa Buaa B mpupoae», «CrnocoObl



BugooOpasoBanus», «l'eorpadguueckoe BuaooOpa3oBaHue TpPEX  BUAOB  JIAHABIIICHY,
«JKoJloruyeckoe  BHA0OOpa3oBaHME€  BHUJAOB  cuHuULY,  «llomummounasl  pacTeHMid»,
«KanyctHopeaeuHslil rubpum.

ObopynoBanue: repdapuy pacTeHUM, KOJJICKIIMM HACEKOMBIX, Yydella NMTULl U 3BEper ¢
IpUMEpaMU Pa3IMYHBIX MPUCTIOCOOJICHUH, Yydena NMTULl U 3BEpel pa3HbIX BUIOB, repOapuu
pacTeHuil OIM3KUX BUAOB, 00Pa30BABIIUXCS PA3TMYHBIMU CIIOCOOAMHU.

JladbopaTopHas padora «BplsiBeHHE U3BMEHYUBOCTU Y OCOOEH OJTHOTO BUJIAY.

JladbopaTtopnas padora «lIpucnocoOneHuss OpraHu3MOB U HMX OTHOCHUTEIbHAA
11eIeCO00Pa3HOCThY.

JladopaTopHas padora «CpaBHEHHE BUJIOB TT0 MOP(OJIOTUUECKOMY KPUTEPHUION.

Tema 3. Makpo3Bo/onusi M e€ pe3yJibTaThbl

Merto bl H3y4deHus] MaKpodBoItoLuu. [laneoHToNOrnueckre METo bl U3y4€HHUs SBOIIOLUU.
[lepexonHbie popMBbl U GUITOTEHETUYECKUE PSIJIbI OPTraHU3MOB.

buoreorpadpuueckue Meroabl uszydeHus osBotonuu. CpaBHeHue @uopbl U (payHb
MaTepUKOB M OCTPOBOB. buoreorpaduueckne odmactu 3eMiau. BUabI-DHAEMUKN U PEITUKTHI.

OMOpPHOJIOTUYECKHE U CPAaBHUTEIBHO-MOP(OIOTHUECKUE METOJbl U3Y4YEeHHUS HSBOJIIOIHH.
'eneTnyeckue MeXaHU3MBI HBOJIIOLIMK OHTOr€HE3a M TOSBIICHUS SBOJIIOIMOHHBIX HOBIIECTB.
['omonornuHple ¥  aHAJIOTMYHBIE OpraHbl. PynuMeHTapHble Opraibl U aTaBU3MBI.
MouekynspHoTeHeTHYEeCKHEe, ONOXUMUYECKHE U MaTeMaTHUYeCKUE METOIbI H3y4EeHHsI 3BOJIIOLUH.

I"'omonoTHUUHBIC TEHEI. COBpeMeHHBIe MCTOABI TOCTPOCHUA q)HHOFeHeTI/I'—IeCKI/IX JCPCBHCB.
XpOMOCOMHI)Ie MyTallliu U 3BOJIIOIHA I'CHOMOB.

OOmue 3akOHOMEpHOCTH  (MpaBWiIa) HSBOMIONUH. [lpumyun  cmenvl  yHKYull.
HeobpatumocTs 3Bomonnu. AnantuBHas paguanus. HepaBHOMEpHOCTh TEMITOB 3BOJIIOLUH.

JdemoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. Kopanesckuii, @. Mrosnep, J. ['ekkens.

Tabmuupl U cxembl: «DUIOTECHETUUECKHH PSIT JIOMIAIN», KAPXEONTEPUKC», «3BEpO3yObIe
smepb», «Crerouedansi», «Punnoputs», «CeMeHHble ManopoTHUKWY», «buoreorpaduueckue
30HBI 3emun», «/pelid koHTUHEHTOB», «PenukTbl», «HauyanbHble cTaguu SMOpPHOHAILHOTO
Pa3BUTHS TO3BOHOYHBIX )KUBOTHBIX», «I ' OMOJIOTHYHBIE U aHAJIOTUYHBIE OPTraHbl», «PyauMeHThD,
«ATaBU3MBDY, «XpPOMOCOMHBIE Ha0OphHl 4YeloBeKa M IIuUMIaH3e», «lJ1aBHbIE HampaBICHUS
ABOJTIOIHHY, «O0I1IHe 3aKOHOMEPHOCTH SBOJTIOIIHIY.

O6opynoBaHue: KOJUJIEKUIUHU, TepOapuu, MYISDKM HMCKOMAEMbIX OCTaTKOB OPraHHU3MOB,
MYJSDKM TOMOJIOTMYHBIX, aHAJIOTHYHBIX, PYAUMEHTapHbIX OpPraHOB M aTaBU3MOB, KOJUICKIIMHU
HaCEKOMBIX.

Tema 4. [IpoucxoxaeHue U pa3BuTHE »KU3HU Ha 3emuie

HayuHble rumoTes3sl MPOUCXOKIEHHS >KM3HU Ha 3emie. AOHOreHe3 M MaHCIEpMus.
JloHay4Hble NPEACTaBICHUS O 3apOXKJIEHUM JKU3HU (KpealnoHM3M). I'mmoreza MOCTOSHHOTO
camMo3apoKJIeHUs KU3HU U €€ onposepxkenue onbitamu @. Pequ, JI. Cnamnanuany, JI. [actepa.
ITpoucxosxaeHue >kU3HU U acTpOOUOJIOTHSI.

OcHOBHBIE 3Tanbl HEOpraHMYecKoi 3Bomronuu. [lnanerapHas (reojgoruyueckas) 3BOIOLHUS.
Xumudeckasi 3BOJIONUSA. AOHMOTCHHBIM CHHTE3 OpPraHMYECKHUX BEIIECTB M3 HEOPraHHMYECKHX.
Ombir C. Mutepa u I'. FOpu. OOpazoBanue mnojauMepoB u3 MoHoMepoB. KoarepBaTHas
runote3a A. M. Omapuna, runore3a nepBuyHoro OynboHa JIk. XonjeiHa, TreHeTHuYecKas



runoreza I'. Mémnepa. Puboszumsl (T. Yex) m runoresa «vmupa PHK» V. T'mnbepra.
dopmupoBaHre MeMOpaH U BOZHUKHOBEHUE TPOTOKIETKH.

Uctopusa 3emnum u Meronsl €€ wusyueHus. VckomaeMble OpraHM4ecKHe OCTaTKU.
I'eoxpoHomnorust 1 € MeToibl. OTHOCHTEBHAS W A0COTIOTHAS T€OXPOHOIOTHSL.
['eoxpoHoNOrHyUecKas mKasa: 30Hbl, 3pbl, IEPUOIBI, SITOXH.

Hauanensie 3Tanel opraHndeckoi »Botonuu. [losiBIeHHE W ABOIOLMS MEPBBIX KIETOK.
OBomroiuss Meraboim3Ma. Bo3HHMKHOBEHHE MEpBBIX dKOocucTeM. COBpeMEHHBIE MHKpPOOHBIE
OMOTUIEHKM Kak aHaJlor TepBbIX Ha 3emie coobmecTB. Crpomartonutsl. [IpokaproTsl u
JYKapHOTHI.

[IpoucxoxxaeHue 3ykapuoT (CUMOMOreHe3). DBOJIIOLMOHHOE MPOUCXOXKJIECHHUE BUPYCOB.
[IpoucxoxaeHue  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX  TpYyIMI
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIOLMHM BBICHIMX pacTeHuil. OcHOBHBIE apoMOp(o3bl pacTEHHH.
Beixon pacrenuit Ha cymy. IlosiBieHHME CIOPOBBIX PAacTEHHW W 3aBOEBAaHUE HUMH CYLIH.
Cemennbie pactenus. [IporcxoxkaeHre IBETKOBBIX PACTCHHUIA.

OcHOBHBIE ATambl JBOJIONHMHM KUBOTHOTO MHUpa. OCHOBHBIE apoMOp(}o3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — NOSIBIEHUE COBPEMEHHBIX THMOB. [lepBbie XOpaoBbIE
KUBOTHBIE. JKU3Hb B BOJIE. DBOMIONUS MO3BOHOUYHBIX. [Ipoucxoxaenne ampuOuil U penTUiInil.
[IpoucxoxneHue MmiaekonuTalmux W nruil. [lpuHnmm ximrodeBoro apomopdosa. OcBoeHue
0€CT03BOHOYHBIMH U TTO3BOHOYHBIMH KUBOTHBIMU CYIITH.

Pa3BuTue xu3HM HA 3emiie TIO ApaM U EPUOAAM: apXeil, MPOTEPO30H, MAIE0301, ME3030H,
KaitHO301. OOImmas XapakTepUCTHKa KIMMaTa W Te0JIOTHYecKuX TmporeccoB. [losBreHue u
paciBeT XapaKTEepHBIX OpraHU3MOB. YTiieoOpa3zoBaHHE: €ro YCIOBHUS M BJMSHHE Ha Ta30BbIN
COCTaB aTMOCQEPHI.

MaccoBble BBIMUPAHHSI — IKOJIOTMYECKHE KPU3UCHI mponuioro. IIpuunHbel u cneactBus
MacCOBBIX BbIMUpaHuil. COBpEMEHHBIN SKOJOTHYECKUN KpH3UC, ero ocoOeHHocTH. [IpoGiema
coXpaHeHus1 6Mopa3zHooOpasus Ha 3emiie.

CoBpemeHHasi cucTeMa opraHudeckoro mupa. [IpuHIMNBI KiIaccupUKAUH OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdemoncTpauuu

[Toptpersr: @. Peau, JI. Cnamnannanu, JI. [Tactep, . . Meunukos, A. U. Onapun, JIx.
Xonpeiin, I'. Ménnep, C. Muinep, I'. FOpu.

Tabmuiet u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. IlacTepa mo u3ydenuro
caMo03apoJieHus ku3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «Otanbsl HeopraHudeckoit
3BOJIIOLUMY, «l'eoxpoHosornueckas wkaina», «HadanbHble 3Tanbl OPraHUYECKOW 3BOJIIOLIMHY,
«CxemMa o00pazoBaHus »JyKapuoT MyTéM cuMmOuorenesa», «CucreMa KUBOM MPUPOIBI»,
«Ctpoenne BHUpyca», «Apomopdo3sl pacteHuit», «PunnopuTH», «OIHOKIETOYHBIE
BOJIOpoCHN», «MHOTOKJIETOUHbIE BoAOpociHn», «Mxm», «IlamopotHukmn», «l'omocemeHHbIE
pacteHus», «Opranbl UIBETKOBBIX pacTeHUi», «CxeMa pa3BUTUS KUBOTHOIO MHpPay,
«Apomop¢o3sl  KMBOTHBIX», «[Ipocreiimmey», «Kumeunononoctusie», «llnockue uvepBu»,
«YUIIEeHUCTOHOTHEY, «PbI10BIY, «3eMHOBOHBIEY, «IIpecMbIkarommecs», «IItuisny,
«Mnexonuraromue», «Pa3Butue KU3HM B apXeWckodW odpe», «Pa3BuThe KU3HM B
MPOTEPO30MCKON 3pey», «Pa3BUTHE XKU3HM B NAICO30MCKOM dpey, «Pa3Burhe XKU3HU B



ME€3030MCKON 3pe», «Pa3BuTHe JKU3HM B KailHO30MCKOM »9pe», «CoBpeMeHHas cucrema
OPraHUYECKOTO MUPAY.

OGopynoBanue: repOapuy pacTCHHN pPAa3IMYHBIX OTICIIOB, KOJUICKIIMA HACEKOMBIX,
BIIQXKHBIC MpENaparhl XUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIMM WIJIOKOXKHX, CKEIEThI
MMO3BOHOYHBIX JKMBOTHBIX, Uydeja NTUIl W 3BEped, KOJUICKIIMH OKAMEHEJIOCTEH, TMOJIE3HBIX
HCKOIIAEeMBIX, MYJISDKH OPTaHHYECKUX OCTATKOB OPTaHU3MOB.

Bupryainbnaa JgaGoparopHas padora «MonenupoBanue onbiToB Munepa—tOpu 1o
M3YYCHUIO a0MOTEHHOTO CHHTE3a OPraHMYECKUX COCIMHCHHM B TIEPBUYHOM aTMOChepe».

JladbopaTtopHas padGora «l3ydyeHne W ONHUCAaHWE HCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpraHU3MOBY.

IIpakTnueckas padora «/3yuyeHne ocoOEHHOCTEW CTPOEHMSI PACTEHHH pPa3HbIX

OTJIETIOBY.

IIpakTnueckas padora «3ydyeHne ocoOEHHOCTEN CTPOCHUSI TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nensl u 3a7aun aHTPONOJIOTUU. MeTOo/1bI AaHTPOIIOJIOTUH.

CraHOBJI€eHHE MPEICTABIECHUN O MPOUCXOXKIACHUU YeloBeKa. PenuruosHble BO33pPEHHUS.
CoBpeMeHHbBIC HAYYHBIE TEOPHUH.

CxoncTBO  uenoBeka C  OKMBOTHBIMU. CuHCTeMaTHMYecKOoe€ TOJIOKEHHE  YeloBeKa.
CBuzeTenbCcTBa CXOJCTBAa YEJIOBEKa C JKUBOTHBIMU: CPaBHUTEIBHO-MOp(dogornyeckue,
aMOpHosIoTHYeCKHe, (PU3NO0IOTO-OMOXUMHUYECKHE, TMoBeneHYeckne. OTIuYus dYeloBeKa OT
KUBOTHBIX. [IpAMOX0KI€HHE U KOMILUIEKC CBSA3aHHBIX C HUM IMPHU3HAKOB. Pa3BuTHE T0JI0BHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CHCTEMBI.

JBwxkymue cwibl  ((hakTOphl)  aHTPONOTEHE3a:  OMOJIOTMYECKHE,  COIMAJIbHBIC.
CooTHolieHre OHOJIOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaauU aHTpoToreHe3a. PaHHWe yenoBeKooOpa3Hbie 00e3bsHbBI (TTPOKOHCYIIHI)
U paHHHUE MMOHTU[BI — OOIIME MPEKU YeI0BEKOOOpa3HbIX 00€3bsH U 0. ABCTPAIOMUTEKU —
JIBYHOTHE TpeaKu JiroAeil. YenoBek yMmelnblid, IEpBble M3rOTOBJIEHUS OpyAud Tpyaa. YenoBek
MPSAMOXOJIAIIUNA W TIEPBBIM BBIXOJ JtOJEH 3a mpenensl Appuku. YemoBek TrernenbOeprckuii —
o0l mpeoK HeaHIepTaIbCKOTO YeJI0OBeKa U YeloBeKa pa3yMHOro. YenoBek HeaHAepTaIbCKH
KaK BUJ JIIOJEH XOJIOAHOTrO KiumaTa. YenoBeK pa3yMHBI COBPEMEHHOIO THUIIA, IEHUCOBCKUI
4el0BeK, OCBOCHNE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTrka u majieoreHOMHUKA.

DBOJIOIUS COBPEMEHHOIO 4YenoBeKa. EcTecTBeHHBIH OTOOp B MOMYNSIHSAX 4YeIOBEKa.
MyranuonHslid pouecc u nomuMopdusm. llonmynsimoHHble BOJIHBL, Apeld reHoB, MUrpamus u
«3(hdexT ocHOBaTENA» B MOMYJISAIUIX COBPEMEHHOTO YETIOBEKA.

Uenoseueckue pacbl. [lonarue o pace. bonbiiue pacel: eBpomeouaHasi (eBpasuiickas),
aBCTpaNO-HETPOUIHASA (PKBAaTOpHANIbHASI), MOHTOJIOUAHAS (a3MaTCKO-aMepUKaHCKast). Bpems u
MyTH paccelieHus 4deloBeKa Mo TIulaHeTe. EauHCTBO dYemoBedeckux pac. Hayunas
HECOCTOSTENBHOCTh pacu3mMa. [IprcrnocoO0neHHOCTh YenoBeKa K pa3HbIM yCIOBUSM OKpYKaroIeh
cpensl. BnusHue reorpaduyeckoit cpensl U nperia reHOB Ha MOP(HOJIOTHIO U (PU3UOJIOTHUIO
YeJ0BeKa.

MeXIuCIUIUIMHAPHBIE METOAbl B (u3W4Yeckoil (OMOJIOTMYECKOW) AaHTPOMOJIOTHH.
DBOJNIOIMOHHAS ~ AQHTPOMOJOTHSI W TAJCOAHTPONOJIOTHS  YEJIIOBEYECKHX  MOMYJISAIHil.



buocounaneHple  uccienoBaHMS — NpUPOABl  denoBeka.  VccimepoBaHume — KO3BOJIIOLUU
OMOJIOTUYECKOTO M COLIMAIBHOTO B YeloBeke. JleMoHcTpauuu

[Toptpersr: Y. dapsun, JI. JIuku, 1. 5. Porunckuii, M. M. I'epacumos.

Tabmuer u  cxembl: «MeToAbl  aHTPONONOTUWY, «[ OJIOBHOW MO3T  YEIIOBEKa,
«YenoBekooOpa3Hble 00€3bsHBI», «CKENeT 4eloBeKa W CKeJeT ImMMIaHi3e», «PymuMeHTel u
aTaBU3Mbl», «JIBHKYIIME CHJIBI aHTPOINOreHEe3a», «IJBOJIIOLIMOHHOE JApPEBO YEJIOBEKay,
«ABcTpasonurek», «4enoBek ymenslin», «HenoBek NpAMOXOAAINN», «/eHHNCOBCKUI YEI0BEK»
«Heanpepranbup», «KpoMmanboHbD, «lIpenku uenoBeka», «ITambl 3BOJIOLUM YEIOBEKAN,
«PacslI yenosexka».

O6opynoBaHue: MyISDKM OKaMEHEJIOCTEH, MpeAMETOB MaTepUAIbHON KyJIbTYphl IPEIKOB
yelnoBeka, penponaykiuu (dotorpadun) KapTUH ¢ MUQOJOTHUYECKUMH U OHOIEHCKUMEU
CIOKETaMM MPOUCXOXKICHMSI YeloBeKa, (poTorpadun HaX0JOK MCKOMAEMbIX OCTaTKOB YEJIOBEKa,
CKeJeT YeJIOBEeKa, MOJEb Yeperna 4yeloBeKa M yeperna IIMMIIaH3€, MOJENb KHUCTH 4YejoBeKa U
KHCTH IIMMIIaH3€, MOJIETIN Topca MPEAKOB YEIOBEKa.

JladbopaTtopHas pabora «l3ydeHne OCOOCHHOCTEW CTpOEHHS CKelleTa YeloBeKa,
CBSI3aHHBIX C MPSIMOXOXKICHUEM).

IIpakTHyeckas padora «/3ydeHne SKOJOTHUECKHUX aAaNTalui 4YeITOBEKay.

Tema 6. IKk0J10rUs — HAYKa 0 B3AUMOOTHOILICHUSIX OPraHU3MOB U
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kalouiei cpeaoi

3apoxaeHue W pasBuTHE dSKoJorun B Tpyaax A. I'ymbOonpnara, K. @. Pymwse, H. A.
CeBepuioBa, J. I'ekkensa, A. Tenciu, B. H. CykauéBa. Pasnensl u 3amaun skosioruu. Csizb
9KOJIOTHUH C JAPYTUMH HayKamHu.

Metonpt skosorun. [lonesble HaOmOAEHMS. DKCIEPUMEHTHI B AKOJIOTUU: MPHUPOJIHBIE U
naboparopHble. MoeMMpOBaHUE B SKOJOTHH. MOHHUTOPUHT OKPYXKAIOMIEH Cpebl: JIOKATbHBIN,
pPErHOHANIBHBIN U TJI00ATBHBIN.

3HauE€HHE SKOJIOTMYECKUX 3HAHUU JUIs 4YeJOBEKa. DKOJIOTMYECKOE MHUPOBO33PEHUE Kak
OCHOBa CBfA3€H yenoBedecTBa C OpUpodod. DOPMHUPOBAHHE HKOJIOTMYECKOM KYJIbTYpbl H
9KOJIOTMYECKOW IPaMOTHOCTH HaceseHus. JleMoHcTpanuu

[Toptpetsr: A. I'ym6oapar, K. ®@. Pynbe, H. A. CeBepuios, O. I'ekkens, A. Tenciu, B. H.
Cykaués.

Tabmumer 1 cxemsl: «Pazgensl sxonorun», «Metoabl dKoJIorum», «Cxema MOHUTOPUHTA
OKpYXaloLlen Cpeabl».

JlabopaTopHas padora «/3ydeHne METOI0B SKOJIOTMYECKUX HCCIIETOBAHUID.

Tema 7. Opranusmsl 1 cpea 0OMTAHUS

Okonorudeckre  (akToppl M 3aKOHOMEpPHOCTH uX  JeicTBus.  Knaccudukanus
JKOJIOTUYECKUX  (haKTOpOB:  abMOTHUYECKHe, OuoTHyeckue, aHTponoreHsHele.  OOmue
3aKOHOMEPHOCTH JeWCTBUS 3KoJoruueckux paktopos. [IpaBuno muaumyma (K. HInpenrens, FO.
JIn6ux). TonepaHTHOCTb. DBPHUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

AbuoTtnueckue (Gaxkropbl. CBEeT Kak 3KOJOrHUecKuil (gakrop. JleficTBUe pa3HbIX y4acTKOB
COJIHEYHOTO CIIEKTpa Ha OPraHu3Mbl. OKOJIOTMYECKHE TPYIIBl PACTEHUH W KUBOTHBIX IIO
OTHOIIECHHUIO K cBeTy. CUTHaIbHas poJib cBeTa. POTONEPUOAN3M.

Temmneparypa kak skojoruueckuii ¢akrop. JlelicTBHe TeMIiepaTypbl Ha OpraHU3MBbI.
[To¥iknnorepMHbIE 1 TOMOHOTEPMHBIE OpPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.



BrnaxHocTh Kak 3konoruyeckuit daxtop. [IpucmocoOneHus pacTeHuil K IMOAIEP:KaHUIO
BogHoro Oananca. Kinaccudukamus pacteHuil mo OTHomIeHUIO K Bojge. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXHUMA.

Cpensl oOuTaHMs OpPraHU3MOB: BOJHASA, HA3eMHO-BO3MYIIHAs, IOYBEHHAs, TIyOWHHAas
MOAMOYBEHHASI, BHYTPHOPTaHU3MEeHHAsI. DHU3UKO-XUMUYECKHE OCOOCHHOCTH cpea OOuTaHUs
opranu3moB. [Ipucrnoco0aeHust OpraHu3MoB K KHU3HU B Pa3HbIX Cpellax.

buonornueckue putmel. Baemnue u BHyTpeHHUE pUTMBbL. CyTOYHBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco6aeHHOCTh OPTaHU3MOB K CE30HHBIM M3MEHEHHSIM YCIIOBHIA KU3HH.

XKuznennsie dopmel opranuszmoB. [lonstue o xuzHeHHOH (opme. XKXusHeHHbIe (POPMBI
pacTeHui: JepeBbs, KYCTapHUKHU, KYCTApHUYKH, MHOTOJICTHHE TpPaBbl, OJHOJICTHHE TPAaBHI.
XKuzHeHHble (GOpPMBI JKUBOTHBIX: THUIPOOMOHTHI, T€OOMOHTHI, a3poOMOHTHI. OcoOeHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotnueckne  Qaktopsl. Buasl  OHOTHYECKMX  B3aUMOJCUCTBUM:  KOHKYPEHIIHUA,
XMUIHUYECTBO, cUMOMO3 U ero ¢opmsbl. Ilapasutusm, koonepamus, MyTyaiu3M, KOMMEHCAIN3M
(KBapTHpaHTCTBO, HaxyieOHMYecTBO). HeTpodpuueckue  B3auMMoIeHcTBUS  (TONMMYECKHE,
dbopuueckue, ¢adbpuueckue). 3HaUCHHE OMOTUYECKHX B3aMMOJCHCTBUUN IJISi CYIIECTBOBAHHS
OpraHu3MOB B cpenie ooutanus. [[puHIINT KOHKYPEHTHOTO UCKITFOUCHHS.

JdeMoHcTpauuu

Tabmuibl 1 cxembl: «IKoJoTHYecKhe (akToOpbl», «CBETOBOM CIEKTP», «IKOJIOTHUECCKHE
TPYIIBI )KUBOTHBIX TIO OTHOIIEHUIO K CBETY», «T€TIOKPOBHBIE JKUBOTHBIEY, «XO0JI0THOKPOBHBIE
XKUBOTHBIEY, «DUZNONOTUYECKUE aJalTallud >KUBOTHBIX», «Cpelnpl OOMTaHHUS OPraHU3MOBY,
«buonornyeckue purMby, «KuszneHusie popmbl pacTeHuit», « KuzHeHHble GOPMBI )KMBOTHBIXY,
«9KOocuCTEMA IIMPOKOIMCTBEHHOTO Jieca», «IKOCHCTEMA XBOMHOro jeca», «llemn nutanus»,
«XwumuanaectBoy, «Ilapasutusmy», «Konkypenmus», «CumoOnosy», «KommeHncamuzmy».

O6GopynoBanue: repbapuM pacTeHUH M KUBOTHBIX, IPUCIIOCOOJEHHBIX K BIUSHHUIO
pPa3IMYHBIX  DKOJOTHYECKUX  (aKkTOpoB, repOapuu  CBETOJIOOMBBIX, TEHENIOOUBBIX U
TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOMBBIC, TEHENIOOMBHIE U TEHEBBIHOCIIMBBIE KOMHATHBIE
pactenusi, TrepOapuu U KOJUICKIMM TEIUIONIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTONYHBBIX
pacTeHmii, dYydena MNTHUII W 3Bepeil, repOapuu pacTeHUM, OTHOCAIIUXCA K TUTpoUTaM,
KcepoduTtam, Me30(pUTaM, KOMHATHbIE PACTEHUs JaHHBIX TPYHI, KOJUIEKIMU >KUBOTHBIX,
oOWTaIONIMX B Pa3HbIX Cpefax, repdapuu M KOJUIEKIUU PAaCTEHUH U >KMBOTHBIX, 00JaJalolInuX
yepTaMu MPHUCIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBUH KHU3HHU, repbapuu u
KOJUICKIIMM PACTEHUH M KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (POPM, KOJIEKIHUU >KUBOTHBIX,
YUYaCTBYIOIIHX B PA3IMYHBIX OMOTHUYECKUX B3aUMOJICHCTBUSX.

JlabopaTopHasi pa6ora «BblsiBIeHHE MPUCTIOCOOIEHUI OPraHU3MOB K BIIUSIHUIO CBETa.

JlaGopatopHass pabGora «BbisiBIeHHE NPUCIOCOOJIEHUI OPraHu3MOB K BIIMSHUIO
TeMIepaTypbI».

JlaGopaTtopHass paGora «AHAaTOMHUYECKHE OCOOEHHOCTH pACTEHUl U3 pa3HBIX MecCT
oOuTaHUA».

Tema 8. JkoJ10rust BUIOB M MOMYJIAIMI

DKOJIOTHYeCKHEe XapaKTepUCTUKU momynsuuu. [lomynsamus kak GHojoruyeckas cucrema.
Ponb HeogHOpPOOHOCTH cpenbl, (puznyeckux OapbepoB M OCOOEHHOCTEH OHOJOrMHM BHUIOB B
(bopMUpPOBaHUM IPOCTPAHCTBEHHON CTPYKTYpHI nomynauuii. OCHOBHBIE TIOKA3aTEeNN MOMYISIHH:



YUCJIEHHOCTh, INIOTHOCTb, BO3PACTHAs U II0JIOBas CTPYKTYpa, POKIAEMOCTb, IIPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIMSL.

DKoJIoTHYecKasi CTpyKTypa mnomyisiiuu. OIlleHKa YUCICHHOCTH Nomynsiuu. [uHamuka
MOMYJISAUMHA U €€ perymnsiuus. buoTnueckuii noTeHUHA MONyJIAuy. MoaenupoBaHue JUHAMUKA
nonyysinuu. KpuBble pocTa 4YHMCIEHHOCTH mnomyisiiuu. KpuBble BbbDKUBaHusA. Perynmsims
YUCIICHHOCTH TOMYJISAIUNA: PoJib (AKTOPOB, 3aBUCANIMX W HE 3aBUCAIIUX OT IUIOTHOCTH.
DKoJjoruueckue crpareruu BuoB (I- u K-crparerun).

[lonsitTue 00 »oKojOTMYeckoW Hume BHAa. MecrooOutanne. MHOTOMEpHas MOJIENb
skonornueckod HumM JLx.M. XarunHcona. Pa3smepsl skonormyeckor Humm. IloteHuuanbHas u
peann30BaHHAS HUILIM.

Bun kak cucrema momynsuuid. Apeansl BHIOB. BUIIBI M MX >KHU3HEHHBIE CTpPATETHH.
DKOJIOTHYECKHE IKBUBAIICHTHI.

3aKOHOMEPHOCTH TIOBEJACHHS M MUTpPAIMi KUBOTHBIX. bHOJIOTHYECKHME WHBa3uu
Yy)KEPOIHBIX BUIOB.

JdeMoHcTpauuu

[Toptper: [Jx. 1. XarunHCcoH.

Tabmuipl 1 cxeMbl: «DKOJOTUYECKHE XapaKTePUCTUKHU MOMyisiun», «IIpoctpaHncTBenHas
CTpPYKTypa momyasiuun», «Bo3pactHele mnmpamuael nonmynsuum», «CKOpPOCTh —3aceseHMs
MOBEPXHOCTH 3€MJIH PA3JIMYHBIMU Opranu3Mamm», «Mojenb skonorndeckor Humu Jx. U.
XaTuynHCOHaY.

O6opynoBanue: repOapuu pacTeHU, KOJIJICKIIUHU KUBOTHBIX.

JladopaTopHas pa6ora «[IpucrmocoOiieHnsi ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rus cO001IECTB. IKOJIOTHUECCKUE CUCTEMBbI.

CoobmectBa opranu3mMoB. buorieHo3 u ero crpykrypa. CBs3u MeXAy OpraHU3MaMH B
OHoILIEHO3E.

OxocuctemMa kKak oOTkpbiTas cucreMa (A. JDbk. Tencnum). DyHKIMOHANBHBIE OJOKH
OpraHU3MOB B 3KOCHUCTEME: MPOIYLEHTHI, KOHCYMEHTHI, PEAyLEeHThl. Tpoduyeckue ypoBHHU.
Tpoduueckue nenu u ceru. AGuoruueckue 010k 3KocucTeM. [ToUBBI M MBI B AKOCHCTEMAX.
KpyroBopoT BemecTB 1 NOTOK 3HEPTUU B SKOCUCTEME.

OcHoBHBIE NTOKa3aTeNN dKOcUcTeMbl. bromacca u npoayKuus. KOJIOrM4eCKUEe MUPaMHU/IbI
qrceln, OMOMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. @nykmyayuu. HanpaBneHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKiieccuu. [lepBuYHbIE U BTOPUYHBIE CYKIIECCHH U UX
MPUYMHBL.  AHTPOIIOTEHHBIE BO3JEHCTBUS Ha cykueccuu. KimmakcHoe cooOIiecTso.
buopa3nooOpasue 1 NosHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBI. JKOcucmembl 03€p U peK. IKocucmemvl MOpeu U OKeaHOos.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCMbiHb.

AHTpOTIOTEHHBIE  DKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Pazmuuus  Mexay
AHTPOTIOT€HHBIMU U IPUPOJAHBIMU FKOCUCTEMAMHU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas ¢iopa u payHa.
CunaHTponuzanusi ropoJickol  ¢Qaynel. buomornyeckoe u  XO3siCTBEHHOE 3HAueHHE
arpo’KOCHCTEM U YPOOIKOCHCTEM.



3akoHOMEpHOCTH  (OPMHpPOBAHUS  OCHOBHBIX  B3aUMOJICHCTBUH  OpraHU3MOB B
skocuctemax. Poab kackaonozo spgexma u 6ud08-30upuxamopos (Kiouesvbix 6ud08) 6
Qyukyuonuposanuu  dkocucmem. IlepeHoc SHEPrUM M BELIECTB MEXAY CMEXKHBIMU
JKOCUCTEMAaMH. YCTOMYMBOCTb OPraHU3MOB, IONYJISALHMA M DKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U AHTPOITOTE€HHBIX BO3JCHCTBU.

Mexanuzmbl  6030elicmeusi  3a2pA3HEHUU  PA3HLIX MUNO8 Ha  CYOOP2AHU3MEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U OIKOCUCMEMHOM YPOBHAX, OCHOBbl IKOLOUHLECKO20
HOPMUPOBAHUS AHMPONO2EHH020 6030eticmaus. MeToJ0I0rusi MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOTIOT€HHBIX IKOCUCTEM.

JdeMoHcTpanuu

[Toptper: A. [Ix. Tencim.

Tabmuubl u cxembl: «CTpyKTypa OMOIIEHO3a», «IKOCUCTEMAa IUPOKOJIUCTBEHHOTO JIECAy,
«JKocucTeMa XBOMHOro seca», «DyHKUMOHAIbHbIE TPYHIbl OPraHU3MOB B HKOCHCTEMEN,
«KpyroBopor BemectTB B 2Jkocucteme», «llemn mnuranus (mactOumHAs, JCTPUTHAS)Y,
«DKoJIOTHYECKasl MUpaMKa Yucem», «IKoJIoTHuecKass mupaMuia 6uomMacco», « IKOIOrudecKas
nupamuia sHeprumn», «Odpazosanue 6o10tay, «IlepBuunas cykueccus», «BoccranoBneHue neca
MOCJIe MoXapay, « IKOCUCTEMA 03€pay, K ATpPOoIeH03», «KpyroBopoT BEMIECTB U MOTOK YHEPTUH B
arporieHose», «lIpumepsl ypOoskocuctemm».

OGopynoBanue: repOapul PACcTeHHM, KOJUICKIIMM HACEKOMBIX, Wydesia TTHUIl W 3BEpeH,
repOapuu KyIbTYPHBIX U TUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJIETHh YKOCHCTEMBI.

IIpakTHyeckasi padora «3yueHne u onucanue ypo0osKOCHUCTEMBD».

JladopaTopHas pabora «/3ydeHne pazHOOOpa3usi MEJIKMX TTOYBEHHBIX YJICHUCTOHOTHX B
Pa3HbIX HIKOCHCTEMAX).

IKCKypceusi «IKCKypcUsl B TUIIUYHBIA OnWoreoreHo3 (B nyOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKeKypeust «IKCKypcUs B arposKOCUCTeMY (Ha MoJIe WK B TEIUIMYHOE XO3SICTBO)».

Tema 10. buocdepa — riodanbHas IkocucTeMa

buocdepa — obuierianerapHas 06o104yka 3eMid, TN CYIIECTBYET WJIM CYIECTBOBajia
KW3HB. PazBuTHe nipencraBieHuii o onocdepe B Tpyaax J. 3rocca. Yuenne B. M. Bepnaackoro o
ounocdepe. Obnactu 6uocheps! u e€ cocras. Kuboe BemecTBo 6rochepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cylecTBoBaHUsl O6uocdeprbl. Ocodbennoctn 6uochepsl Kak riodambHON
skocuctembl. JluHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTel Bemiects U
OMoreoXuMHYECKHUe MUKIBI (Yriiepoa, a3ota). PUTMuuHOCTh siBiieHUi B 6uocdepe.

3onanpHOCTh OHOchepsl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHJIpa, XBOWHBIE
Jieca, CMEIIaHHbIe U IIUPOKOJIMCTBEHHBIE Jieca, CTeNH, CABaHHbI, IIYCTHIHU, TPOMIUYECKHE Jieca,
BBICOKOTOpBs. Kimmar, pacTutenabHbIN U KUBOTHBIA MUpP OMOMOB cymin.CTpyKTypa U QyHKIUS
KUBBIX CHCTEM, OIIEHKa X PeCypCHOTr0 MoTeHIHana u ouocdepusix ¢pyHkuuii. Jlemoncrpauuu

[Toprpersr: B. . Bepranckuii, 3. 3rocc.

Tabmumer u cxemsl: «l'eocdepsr 3emnu», «KpyroBopot azota B mpupomae», «Kpyrosopot
yriaepoaa B npupoze», «KpyroBopoT kuciopoaa B npupojae», «KpyroBopoT BoJbl B mpUpoe»,
«OcHoBHBIE Ouombl cymm», «Knumarudeckue mosca 3emum», «Tynapa», «Taiiray,
«Cwmemannbiii  necy, «llupokonuctBeHHbId Jecy, «Ctemb», «CaBaHHa», «llycThiHIY,
«Tponmyeckuii ecy.



O6opynoBanue: repdapuu pacTCHUN Pa3HbIX OMOMOB, KOJUICKIIMH KHUBOTHBIX.

Tema 11. YesioBek M OKpYykaloumias cpeaa

DKOJIOTUYECKHEe KpHU3UChl W WX MPUYHHBL. Bo3zaelicTBue dYenoBeka Ha Ouocdepy.
3arpsizHeHHE BO3AYIIHOM cpenbl. OxpaHa Bo3jayxa. 3arps3HeHHe BOJAHOHM cpenpl. OxpaHa
BOJHBIX pecypcoB. Pa3pymenue noussl. OxpaHa MOYBEHHBIX peCypcoB. MI3MeHeHne Kinmara.

AHTpPOIIOTEHHOE  BO3JCHCTBHE HA PpACTUTENbHBIM U KUBOTHBIM wmup. OxpaHa
PaCTHTEIHLHOTO M XKUBOTHOTO MUpa. OCHOBHBIC TPUHITUIIBI OXpaHbl IPpUpoabl. KpacHbie KHHTH.
Oco60 oxpansiembie npupoaasie Teppuropun (OOIIT). Boranudeckne caabl U 300J0THYCCKHC
TIapKH.

OcHOBHBIC MPUHIIUITBEI YCTOWYMBOTO PAa3BUTHSI YEJIOBEUSCTBA U MPUPOBI. ParmoHamsHOE
MPUPOJIOTIONIL30BAaHUE W COXpaHEHHEe Oumosiormueckoro paszHooOpasus 3emuu. OOmue
3aKOHOMEPHOCTH IJI00ABHBIX SKOJIOTMYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3Huca
1 €T0 BEPOSATHBIC MTOCIICACTBHSL.

Pa3BuTHe METOJIOB MOHUTOPWHTA PAa3BUTHS OMACHBIX TEXHOTCHHBIX IPOIIECCOB.
Cucmemubie uccnedosanus nepexooa K pecypcocbepezaioweli U KOHKYPEHMOCHOCOOHOU
aHepeemuxke. buonocuueckoe pasnoodpaszue u ouopecypcwi. HayuonanvHvle ungopmayuoHusie
cucmemvl, obecneuusaioujue O00CMyn K UHGopmayuu no COCMOSHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI IKOpeabUIUMayuy IKOCUCmem U cnocob608 Hopbovbl ¢ OUONOBPENCOCHUAMU.
Pexoncmpyxyus Mopckux u Ha3eMHbiX IKOCUCTEM.

JdeMoHcTpauuu

Tabmuupl u  cxeMbl: «3arps3HeHue artMochepwl», «3arps3HeHue TUApocheps,
«3arpsizHeHne  TouBhIY, «llapHUKOBBIE 3PdekT», «Ocobo oxpaHsIEMbIE MPUPOIHBIE
TEppUTOPUNY», «MoJenu yrnpaBisieMOro MUpa.

O6opynoBanue: ¢Gotorpaduu OXpaHIEMBIX PACTCHHH U IKUBOTHBIX KpacHOW KHHTH
Poccuiickoit denepanuu, Kpacnoit KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI 11O BUOJIOT U
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COQO ycranaBnuBaeT TpeOOBaHMS K pe3yabTaTaM OCBOCHHUS OOyYarOIIUMUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType NTUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS MPOrpPaMMbl 1O OMOJOTHUU BBIJCICHBI
CIIEAYIOIIME  COCTABIISIIOIIME: OCO3HaHME OO0YyYaroIIMMHCS  POCCHMCKOM  rpakJaHCKOM
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOPA3BUTHUIO, CaMOCTOSITEIbHOCTH M CaMOOIpEAETIEHUIO,
Haiuyue momusayuu K OOY4EHHUIO OHMOJIOTUH, yeleHanpasieHHoe pazeumue BHYTPEHHUX
yOEXJeHUH JTMYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH M MCTOPUYECKHUX TPaJWLUN pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YJaroIIMXCS PYKOBOJACTBOBATHCS B
cBOCH JCATCIBbHOCTH OEHHOCTHO-CMBICIIOBBIMHA YCTaHOBKaMU, MpUCymnuMu CHUCTEME
Ouosnoruuyeckoro  oOpa3oBaHMs, Haluyue  NPAGOCO3HAHUA  DKOJIOTUYECKON  KYIbTYpHI,
CnocoOHOoCmuU cmasumy 1€ U CTPOUTH )KMU3HEHHBIE TJIaHBI.

JImaHOCTHEIE PE3YIbTAaTbl OCBOCHHUA IMPOrpaMMBbI 110 ouoJiornu JOCTUT'AOTCS B €AMHCTBE
y‘-Ie6HOI\/’I A BOCHHUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBHUH C TPAaJUIIMOHHBIMU pOCCHﬁCKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUUCCKUMU U AYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, MNPUHATHEIMU B
oOuiecTBe MpaBUJIAaMU W HOPMaMM TOBEIEHHS M CIIOCOOCTBYIOT IpOIlECCaM CAaMOIO3HAHMUS,
CaMOBOCIIMTAaHUS U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIMHU JMYHOCTH, MATPUOTH3MA U
YBa)XEHMsI K 3aKOHY M MPaBOMOPSAIKY, YEIOBEKY TpyAa M CTaplIeMy MOKOJIEHHIO, B3aUMHOTO
yBaKeHHs, OEpeKHOTO  OTHOIIEHHS K  KyJIbTYpHOMY  HACICAUI0 UM TPaJUIUsIM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanun, MpUpoJe U OKPYKAIOLIEH cpeie.

JIndHOCTHBIE PE3ylbTaThl OCBOEHHUS y4yeOHOro npenmMera «buonorus» I0KHBI OTpaXkaTh
TOTOBHOCTh M CIOCOOHOCTh OOyUaroLIUXcs PYKOBOACTBOBATHCA CPOPMUPOBAHHON BHYTPEHHEN
MO3UIMEN JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX OpHUEHTALMH, MO3UTHBHBIX BHYTPEHHUX
yOeXKIeHUM, COOTBETCTBYIOUIMX TPAAMIMOHHBIM LEHHOCTSIM  pOCCHiickoro  oOliecTsa,
paciiupeHe >KU3HEHHOTO OIbITa M OIbITa JIEATENIbHOCTH B IPOIECCE peanu3alii OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOro BOCHHTAHHUS: COOPMUPOBAHHOCTH IPaXAaHCKOU MO3HIINH

oOyuaromierocs KaKk  aKTHUBHOTO U

OTBETCTBEHHOTO 4JIEHa POCCUICKOr0 OOIIECTBA; OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U

00s13aHHOCTEH, YBa)KCHHE 3aKOHA U

MIPABOIOPSIIKA; TOTOBHOCTh K COBMECTHON TBOPUYECKOM NEATENLHOCTH MPU CO3JAHUHM Y4EOHBIX
IIPOEKTOB,

peleHnH yuyeOHBIX M M03HABATEIbHBIX 33/]1a4, BHIIIOJHEHUH OUOJIOTHYECKUX IKCIIEPUMEHTOB,;

CIOCOOHOCTh ONPEAETATh COOCTBEHHYIO MO3ULIUIO 10 OTHOLIEHHUIO K SBJICHUAM

COBPEMEHHOM KHU3HU U OOBSICHATH €€; yMEHHE YUUTBIBaTh B CBOMX JIEHCTBHSX

HE00X0IMMOCTh KOHCTPYKTHUBHOTO B3aMMO/ICHCTBHSI JIIO/IEH C pa3HbIMU

yOeXICHUSIMU, KYJIbTYPHBIMH LIEHHOCTSIMH U COITUATIBHBIM TOJI0KEHUEM; TOTOBHOCTD K



COTPYIHUYECTBY B IIPOIECCE COBMECTHOTO BBHITIOJHEHUS yI€OHBIX, TO3HABATEIBHBIX U
MCCJIEIOBATENbCKUX 33/1a4, YBAXKUTEIIBHOTO OTHOILIEHUSI K MHEHUIO
OTIIIOHEHTOB MPH 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COAEPIKaHUs; TOTOBHOCTh
K TYMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;
2) NIATPHOTHYECKOTO BOCTIUTAHUS

c(OPMHUPOBAHHOCTH POCCHICKON TPaXKTaHCKON MICHTUIHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Niepe PoauHOM, ropIOCTH 3a CBOM Kpaii, CBOIO
Ponuny, cBOH A3BIK U KYJIBTYpY, IIPOLJIOE U HACTOSIIEE MHOIMOHALMOHAIBLHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHWE K MPUPOJHOMY HACIEIUI0 U MaMITHUKAM [PUPOIbL,

JOCTUKEHUSIM
Poccunm B Hayke, UCKycCTBE, CIIOPTE, TEXHOJOIHSX, TPYAE; CHOCOOHOCTh OIIEHMBATh BKJIAJ]
POCCUMCKHMX Y4EHBIX B CTAHOBJICHHWE U Pa3BUTHE OMOJIOTMH, NOHMMAHUS 3HA4Y€HUs OMOJIOTHH B
MO3HAHUU 3aKOHOB MPUPOJIbI, B JKU3HM YEJIOBEKAa M COBPEMEHHOIro 0OIlecTBa; uieiHas
yOEXKIEHHOCTh, TOTOBHOCTH K CIIY’KE€HUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) AyXOBHO-HPAaBCTBEHHOT0 BOCTIUTAHMS:

OCO3HAaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAIlMI0 U NMPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSChH

Ha
MOpPaJIbHO-HPAaBCTBEHHbBIE HOPMBI M IEHHOCTH; OCO3HAaHHE JIMYHOTO

BKJIaJia B TIOCTPOEHUE YCTOMYMBOTO OyayILEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJMTENSM, CO3JAHUI0 CEMbM HAa OCHOBE

OCO3HAaHHOTO
MPUHATHS LIECHHOCTEW CEMEWHOM )KU3HU B COOTBETCTBUU € TPAAULIMIMHU Hapo0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOpPUYECTBA, CHOPTa, TPYAd, OOIIECTBEHHBIX OTHOIICHUWH; MOHMMAaHHWE SMOIMOHAIBHOTO

BO3/ICUCTBUS KUBOU NPUPOIBI U €€ HEHHOCTH; TOTOBHOCTh K CAMOBBIPA)KEHHUIO B Pa3HbIX

BHJIaX UCKYCCTBA, CTPEMIJIEHUE NPOSIBIISTH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) pusuueckoro Bocnutanus, GOPMHUPOBAHUS KYJIbTYPbI 310POBbS U

IMOIMOHAJIBHOIO 0JIArONoJIyYns:

MOHMMAaHKE U pealin3alus 3J0poBoro u 6e3omnacHoro odpasa >KW3HU (3J0pOBOE MUTAHUE,
coOIoIecHHe TUTUEHUYECKUX MPAaBWII M HOPM, cOQIaHCHPOBAHHBIA PEXHUM 3aHATUN U OTIbIXA,
peryasipHass (u3MYECKas AaKTUBHOCTb), OEpEXHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOI'O
OTHOIIEHHSI K COOCTBEHHOMY (PU3UYECKOMY U TMCUXMUYECKOMY 3/I0POBBIO; TOHMMAHUE LIEHHOCTH
MIPABUJI UHJUBHUIYyaTbHOTO M KOJJIEKTUBHOTO 0€30MacHOrO
MOBEACHUS B CUTYyallUsX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH; OCO3HAHUE TOCIEACTBUNA U

HEMPUSTHS BPEIHBIX MPUBBIUEK (YOTPEOICHUS aTKOTOJIS,

HapKOTUKOB, KypeHHs1);

6) TPy10BOT0 BOCIIUTAHUS:



TOTOBHOCTDB K TPyAy, OCO3HAHNEC LICHHOCTU MaCTCPCTBA, prl[OJHO6I/Ie;
TOTOBHOCTH K aKTHBHOM JACATCIIbHOCTH TEXHOJIOTUYECKON U COI_IPIaJIBHOfI HaIpaBJICHHOCTH,

CIOCOOHOCTh MHUIIUMPOBATD, TNIAHUPOBATH M CAMOCTOSITEIIHHO BBITIOJIHSATH TaKyIO JACATEIbHOCTD;

MHTEpEC K pa3InyHbIM chepaM mpodeccnoHaIbHOM e TeTbHOCTH, YMEHHE COBEpPIIATh
OCO3HAHHBIN BBIOOp Oymymieil mpodeccuu U pearm3oBhIBaTh COOCTBEHHBIC KU3HCHHBIC TUIAHBI,

TFOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSHKEHUU BCel
KHU3HU;

7) IKOJIOTUYECKOT0 BOCTIUTAHUS:

HKOJIOTUYECKH I1eJIecO00pa3HOe OTHOMICHUE K MPUPO/IE KaK UICTOYHUKY KU3HHU Ha 3eMiie,

OCHOBE €€ CYyIIIECTBOBAaHUS,
MOBBIIIEHUE YPOBHS SKOJIOTHYECKOH KYIBTYphI: MPHOOPETEHNE OMBITA IJIAHUPOBAHUS

MIOCTYIIKOB M OLIEHKM HX BO3MOJKHBIX TOCJIEACTBUN U OKpYXKaloOIIeW Cpelbl; OCO3HaHUE
IJI00aTPHOTO  XapakTepa OHKOJIOTMUECKUX MpoOJeM U MyTed MX pelleHus; CHOCOOHOCTh
UCIO0JIb30BaTh NpUOOpeTaeMble NpU HM3y4YEHUH OWOJIOTUM 3HAHUS M YMEHHUSA NpPHU pELIeHUU
npoOieM, CBSI3aHHBIX C PalMOHAIBHBIM MPUPOJIONONb30BaHUEM (COOIOJEHHE TPaBUI
MOBEAICHUS B MPHUPOJE, HANpPABICHHBIX HAa COXpAaHEHHE PABHOBECHS B SKOCHUCTEMAaX, OXpaHy
BUJIOB, OKOCHCTEM, Ouocdepbl); aKTUBHOE HEMpUATHE JEHCTBUM, NPHUHOCAIIMX BpeE]
OKpYXalolled MPUPOAHONU Cpejie, YMEHHE MPOTHO3WPOBATh HEOIArOMPHUSATHBIE DKOJIOTHYECCKUE
MOCJIEJICTBUS MPEANPUHUMAEMbIX JEMCTBUI W MpeloTBpalliaTh HX; HaJIMYUEe pPa3BUTOTO
9KOJIOTMYECKOTO MBIIUIEHHUS, SKOJOTHUYECKONH KYJIbTYpHI, OMbITA JEATEIBHOCTH SKOJIOIMYECKOM
HaAIMpaBJIEHHOCTH, YMEHHsI PYKOBOJCTBOBATbCS MMM B IO3HABATEIbHOW, KOMMYHUKATUBHOM M
COLIMANILHOM MPaKTHKE, TOTOBHOCTH K y4acTHUIO B MPAKTUYECKOU JESITEbHOCTH SKOJIOTMYECKON
HaIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 TO3HAHUS:

cOpPMUPOBAHHOCTH ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOTO Ha JWaiore KyjiabTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE; COBEPIICHCTBOBAHUE
SI3BIKOBOM M UUTATENIbCKOU KYJIBTYPBI KaK CPeJCTBA B3aUMOICHCTBUS
MEXAY JIOAbMH U MO3HAHUS MUPA; HOHUMaHue crieuuKd ONOIOTHH KaK HayKH, OCO3HAHUS €&

poiii B GOpMUPOBAHUU
paIMOHaIBLHOTO HAYYHOTO MBIIIJICHHSI, CO3JJAHUH IIEJIOCTHOTO MPEICTaBICHUS 00 OKpYKaIoeM
MUpE KaK O eIMHCTBE NPUPOJbI, YeJIOBeKa U OOIecTBa, B TMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHu: MpodiieM COXpaHEHHsI TPUPOIHOTO PABHOBECHUS; YOSKIAEHHOCTD B
3HAYUMOCTU OMOJIOTUH I COBPEMEHHOMN ITUBUIIM3AIINH: 00ECIIeYeHHsI HOBOTO YPOBHS Pa3BUTHUS
MEIUIIMHBI, CO3JIaHUE TMEPCHEKTUBHBIX OHWOTEXHOJOTUM, CIOCOOHBIX pelIaTh PECypCHBIE
npoOieMbl Pa3BUTHUSL YEIIOBEYECTBA, MOMCKA MyTeH BBIXOJA M3 TJIOOANBHBIX HKOJIOTHMYECKUX
npo6sem 1 obecrieueHust epexojia K yCTOH4MBOMY pa3BUTHIO, PALIMOHATIBHOMY MCIIOJIb30BaHUIO
IPUPOJHBIX PECYpcoB U (POPMUPOBAHMIO HOBBIX CTAaHAAPTOB JKU3HU; 3aMHTEPECOBAHHOCTH B
MOJIydeHUH OMOJIOTHUECKUX 3HAHMM B LENSIX IMOBBILIEHUS OOLIEH KyIbTYpbl, €CTECTBEHHO-
Hay4HOM TPaMOTHOCTH, KaK COCTaBHOHM yacTW (YyHKIMOHAJIBHOM IPaMOTHOCTU OOY4YaroOLIMXCS,
¢dopmupyeMoil mpu U3ydeHHH OUOJIOTHM;, TOHHMAaHHE CYIIHOCTH METOJIOB IO3HAHU,
UCIOJb3yEMBbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH MCHOJb30BATh MOJTydyaeMble 3HAHUS IS
aHaM3a U OOBSCHEHMs SBJICHUN OKPYXKAIOIIEr0 MHpa W IMPOUCXOIAUIMX B HEM H3MEHEHUH,



yYMEHHE JIe1aTh 000CHOBAHHBIC 3aK/IFOUCHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOLIMXCS JTAHHBIX
C IEJbI0 TIOJy4EHHs JIOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH CaMOCTOSTENBHO HCIOJIB30BATH
OMOJIOTUYECKUE 3HAHMS JUISl PELICHUS

npo0ieM B pealibHbIX JKU3HCHHBIX CUTYalUSX; OCO3HAHME LIEHHOCTU HAyYHOU NESTEIbHOCTH,

TOTOBHOCTH OCYIIECTBIISATH MMPOSKTHYIO U

MCCJICIOBATEIBLCKYIO JICATEIBHOCTh WHAWBUIYAIBHO M B TPYIIE; FTOTOBHOCTh M CIIOCOOHOCTDH K
HETPEPHIBHOMY 00pa30BaHUIO M CAMOOOPa30BaHHIO, K AKTUBHOMY TIOJTYYCHUIO HOBBIX 3HAHUI 1O
OMOJIOTHU B COOTBETCTBHHU C )KU3HEHHBIMHU MOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MeramnpeaqMeTHbIe Pe3yNbTaThl OCBOCHHS y4eOHOTO TpeaMera «BbHoNoTusy BKIFOYAIOT:
3HaUYUMBIC U  (OPMUPOBAHUS MHPOBO33PEHUS OOYUAIONMIUXCS  MEKIUCIUIUIMHAPHBIE
(MeXIpeIMETHBIC) O0IIEHAYIHBIC TTOHITHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crienuuKy METOJIOB TTO3HAHWS, UCTIOIh3YeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHS,
SIBIICHHE, IPOIECC, CUCTeMa, HAYYHBIH ()aKT, TPUHIIHIL, THIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopusi, MCCIeOBaHUE, HAOIIOJCHUE, M3MEPEHHE, SKCIIEPUMEHT W JpYyrue); yHHUBEpCaJbHbBIE
yueOHbIe JIeHCTBUS (MO3HABATENIbHbIE, KOMMYHHUKAaTUBHBIE, PEryJIATHBHbIE), 00ECIIeUYnBaIOIINe
dbopmupoBanre (HYHKIIMOHATBHONW TPAMOTHOCTH M COIMAIBHOM KOMIIETEHIIMH OOY4YarOIIUXCS,;
CIIOCOOHOCTh oOyuaronmxcs HCII0JIb30BATh OCBOCHHBIC MEXIUCITUTITNHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJbHblE y4yeOHble MAEWCTBUS B IIO3HABATENBHOW W
COIMAJIBHOW MPAKTHUKE.

B pesynprate wu3ydeHus OHWOJOTHMM Ha YpPOBHE CcpefaHero oomiero oOpa3oBaHHs Yy
oOyyarorerocst OyayT copMHpPOBaHBI TMO3HABATEIHHBIC YHHBEPCAJIbHBIC y4eOHBIC ICHCTBUSI,
KOMMYHHMKATHBHBIE YHUBEpCAJbHbIE Yy4yeOHble JEMCTBHS, PpETYISTUBHbIE YHHUBEpCAIbHbBIE
yueOHbIe JeHCTBUS, COBMECTHAS JE€ATEIbHOCTb.

MertanpeameTHble pe3ylbTaThl OCBOCHUS IPOTpaMMBI CpeaHEro o6iiero oOpa3oBaHHs
JOJIKHBI OTPAXKATh:

OBJ1ajleHHe YHUBEPCAJIbHBIMYU YU€OHBIMU MO3HABATEIbHBIMHY IEHCTBUSIMM:
1) 0a3oBble JIOrHYeCKHMe JEMCTBHSI:  CaMOCTOSTEIbHO  (OPMYyIMpOBATH U
aKTyallu3upoBaTh NMpoOIeMy, pacCMaTpUBaTh €€
BCECTOPOHHE; UCIIOIB30BATh MPU OCBOCHUH 3HAHHMM MPUEMBI JIOTHYECKOTO MBIIIUICHHS (aHAIH3a,
CHUHTE3a, CpaBHEHUS, Kiaccuukanuu, OOOOIICHMA), PACKPBIBATh CMBICI OHOJOTHYECKUX
MOHSITUH
(BBLIENATh MX XapakTepHblEe TMPU3HAKH, YCTAHABIMBATH CBA3M C JIPYTUMH TOHSATHSIMH);
ONPEEIIATh 11NN IeATeIbHOCTH, 3a/laBasi MapaMeTphbl U KPUTEPUH UX JIOCTHKECHUS,
COOTHOCUTb  PE3YNbTAThl  JEATEIBHOCTA C  IOCTABJICHHBIMH  LEIAMH;  HMCIIOJIb30BaTh
OMoNOTHYeCcKHUe MOHATHS ISl 00ObsICHEHUS (PAKTOB U SIBIICHUH KUBOM
MPUPOBI; CTPOUTH JIOTHUECKUE pacCyXJIeHus (MHIYKTUBHBIC, ACIYKTHBHBIC, MO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUSI B PACCMATPUBAEMBIX SBICHUAX, (POPMYIUPOBATH
BBIBOJBI M 3aKJIIOYEHHMS; NPUMEHITh CXEMHO-MOJIEIBHBIE CPEACTBA JUIsl IMPEACTABICHUS
CYIIECTBEHHBIX CBsI3¢ii M OTHOLIEHHH B H3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a Takke



MPOTUBOPEUUN PA3HOTO POJIA, BBHISBICHHBIX B Pa3IUYHBIX HH(DOPMAIMOHHBIX HCTOYHHKAX;
pa3pabaThiBaTh IUIaH PeHIeHUs MPoOIeMbl C YIETOM aHAIIM3a UMEIOIUXCS MaTePHATTLHBIX

U HEMaTEepUAJIbHBIX PECYPCOB; BHOCUTh KOPPEKTUBBI B JESTEIBHOCTD, OLIECHUBATh COOTBETCTBUE
pE3yJIbTaTOB LIEISM,
OLICHMBATh PHUCKHU IOCJIEJICTBUN JIEATEIbHOCTH; KOOPAWHUPOBATH M BBIIOJHATH paboOTy B

YCIIOBUSIX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS; pa3BUBATh KPEATHBHOE MBIIIJICHHE IPU

pELIeHNUH KU3HEHHBIX POOIEM.

2) ©0a3oBble HCCJIENOBATEIbCKHE JIEHCTBHSI:  BJIAJCTh  HaBbIKAMU  y4eOHO-
UCCIIEIOBATEIbCKOM U TMPOEKTHOW  JAESTEIbHOCTH, HaBBIKAMHM  pa3pellieHus Mpoodiem,
CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY METOJIOB PELIEHUS! MPAKTUYECKUX
3aJ1a4, MPUMEHEHHIO Pa3IMYHbIX METO/I0B TIO3HAHUS;

WCIO0JIb30BAaTh PA3JIMYHbIE BUJbI JEATEIBHOCTH IO TOJYYEHMIO HOBOTO 3HAHHUA, €ro
MHTEpIpeTay, NPeoOpa3oBaHUI0 U MPUMEHEHUIO0 B Y4E€OHBIX CUTYalUsX, B TOM YHUCIE NPH
CO3JaHUU Y4E€OHBIX U COIMAJIBHBIX NMPOEKTOB; (POPMUPOBATH HAYUHBII TUI MBIILIEHHUS, BIaJIETh
HAayYHOU TEPMHHOJIOTHEHN, KITFOUEBBIMU
MOHATUSAMHM M METOJaMHU; CTaBUTh U (HOPMYIUPOBaTh COOCTBEHHBIE 3a7auyu B 00pa3oBaTelbHOM

NEeSITeIbHOCTH U
KU3HEHHBIX CUTYAllUSX; BBISBIISITh IPUUMHHO-CIIEACTBEHHBIE CBSI3U M aKTyaJU3UpOBaTh 3a/1ady,
BBIJIBUTaTh THUMNOTE3y €€ penieHus, HaXOJAWTh apryMeHThl Uil JI0Ka3aTelbCTBa CBOUX
YTBEPKICHUM, 3a/1aBaTh IMapaMeTpbl U KPUTEPUN PEUICHUS; aHATU3UPOBATh MOJYyYEHHBIE B X0/I€
pelnieHus 3a1a4u pe3yabTaThl, KpUTUYECKU OLICHUBATh
UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSX; 1aBaTh

OIICHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISATH IeJIEHAIIPABJICHHBIN MOUCK MIEpEeHOCca CPEJICTB U CIIOCOOOB ACHCTBUS B
podecCHOHANIBHYIO Cpelly; YMETh MEPEHOCUTh 3HAHMS B MO3HABATEIbHYIO M MPAKTUYECKYIO
obnactu
KU3HEACATEIIbHOCTH; yMEThb MHTETPUPOBATh 3HAHUS U3 Pa3HbIX

MpeIMETHBIX o0nacTei;

BBIJIBUTaTh HOBBIE UJIEU, IIPEJIaraTh OPUrHHAIbHBIE TOAXOAbl U PELICHHUS, CTABUTh
poOIeMbl U 3a/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBATHCSA B PA3IMYHBIX UCTOYHUKAX HHGPOpMaUU (TEKCTe y4eOHOro mocolwus,
HAyYHO-TIOMYJISIPHON JUTEepaType, OMOJIOrHUYeCKUX CIOBAPSX M CIPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax mgaHHbIX, B VHTepHeTe), aHaIM3UPOBaTh HMH(OPMAIMIO PA3IUYHBIX BUAOB U (opm
IIPEJCTABICHNS, KPUTHUYECKH OLEHUBAaTh €€ JOCTOBEPHOCTh U  HENPOTUBOPEUMBOCTD;
(dbopMynHUpoBaTh 3aPOCHl M MPUMEHSATH pa3IMYHbIe METOJIbI IIPU MOUCKE U 0TOOpe
ouosornyeckoi MH(GOpMaIMK, HEOOXOIUMON ISl BBIOJHEHHsI Y4eOHBIX 3ahad; MpUoOpeTaTh

OTIBIT UCTOJIb30BAaHUS MH(POPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHA,
COBEPUICHCTBOBATh KYJIbTYPY AKTUBHOIO HCIIOJIB30BAHHS Pa3JIMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATH ONTUMANIbHYIO (POPMY HPEACTaBICHUs OMOIIOTHYECKOM



uHpopmManuu (Cxembl, TpapuKH, TUarpaMMbl, TaOIHIbI, PUCYHKH H JAPYTroe); HCIOJIb30BaTh
HAYYHBIHN SI3BIK B KaUeCTBE CPENCTBA MpH paboTe ¢ OMOIOTHYECKON MH(OpMAIUel: MPUMEH SITh
XUMUYECKHe, (U3UUYECKUe M MaTeMaTHUeCKUe 3HAKHM M CHUMBOJBI, (Gopmyisl, abOpeBuatypy,
HOMEHKJIATYpy, HCIIOJIb30BaTh M  MpeoOpa3oBHIBATh 3HAKOBOCHMBOJIMYECKHE CPEICTBA
HarJISTHOCTH; BIIaJIeTh HABBIKAMHU PACIO3HABAHUS U 3alIUTHI HH(pOpMaIK, HHPOPMAITMOHHOK
0€301MaCHOCTH JJMYHOCTH.

OsJajieHne YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH J1€HCTBUSAMU:

1) o0IIeHNe: OCYIIECTBIATh KOMMYHUKAllMM BO BceX cdepax >XKHU3HH, aKTHUBHO
Y4acTBOBATh B JHAJIOTe WIJIM JUCKYCCHH IO CYIIECTBY OOCYXJaeMoW TeMbl (YMEHHE 3a1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYKICHHS OTHOCHUTEIHHO BBITIONHEHHS TIIpeliaraeMoil  3ajauw,
YYUTBIBATh HWHTEPECHl M COTJIACOBAHHOCTh TO3WIMH JAPYIHX YYacCTHUKOB JHajora WM
IMCKYCCHH); paclio3HaBaTh HeBepOaJbHBIE CpPEIACTBA OOIIEHUS, TOHUMATh 3HAYCHHE
COLMANBHBIX 3HAKOB, MPEINOCHIIIOK BOZHUKHOBEHUS! KOH(DIUKTHBIX CUTYyalluld, yMETh CMATYATh
KOH()IMKTBI ¥ BECTH TIEPETOBOPHI;

BIIAJIETh PA3IMYHBIMHU CrOoco0aMu OOIICHWS W B3aWMOJICHCTBHS, MMOHUMATh HaMEPEHUS
IPYruX JIEO/IEH, TPOSIBIATh YBAKHUTEIHHOE OTHOIIICHNE K COOECETHUKY U B KOPPEKTHOU (hopme
(bopMyTHpOBaTh CBOM BO3PaKEHHsI, Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pEHHS C
WCTIOJIb30BAHUEM SI3BIKOBBIX
CpEACTB.

2) COBMECTHasl JIesIT&JILHOCTH: TIOHUMAaThb W HCIOJIb30BaTh IPEHMYIIECTBA
KOMaHJHOW W WHIUBUIYaJbHOW pabOThl TpU pEIICHUH OHOJOTHYECKONW MPOOIEMBI,
000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHHUS TPYIIOBBIX ()OPM B3aMMOICHCTBYSI TIPH PEIICHUH
yueOHOHM 3a7a4yu; BHIOMpATh TEMATHKYy M METOJbI COBMECTHBIX JCHCTBHHA € y4ETOM OOIINX
WHTEPECOB U
BO3MOJKHOCTEH KaKJOTO YJICHA KOJUICKTHBA, NMPHHAMATh IIEJIH COBMECTHOW JIEATEIBHOCTH,
OpraHu30BBIBATh U KOOPJAWHUPOBATH JICHCTBHS 1O €€ JOCTHIKEHHIO: COCTABIISATH TUIAH JCHCTBHM,
pacrpenesiaTh pojii ¢ y4ETOM MHEHHH YYaCTHHKOB, OOCYKIAaTh pEe3yJabTaTbl COBMECTHOU
paboThI; OLIEHWBATh KAYECTBO CBOCTO BKJIAJa M KaKIOTO YYAaCTHHKA KOMaHIBI B OOIIMiA
pe3yibTat
Mo pa3pabOTaHHBIM KPUTEPHUSM; MNpEJIarath HOBBIE MPOCKTHI, OLEHUBATh HJICH C TO3HIUU

HOBH3HBI, OPUTMHATIBHOCTH,

MPAKTUYECKOH 3HAYUMOCTH; OCYIIECTBJIATh TIO3UTUBHOE CTPATETHMUECKOE TIOBEJCHUE B
pa3IMYHBIX CUTYAIIHSIX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM. OBJIajieHne

YHUBEPCAJIbHBIMH PeryJissTHBHBIMH e CTBUAMU:

1) caMoopraHu3aIMsi: UCIIOIb30BATh OMOJIOTHUECKUE 3HAHKS ISl BBISIBIICHHUS TIPOOJIEM U

WX pPEIICHUS B
KU3HEHHBIX M y4eOHBIX CHUTYaIUSIX; BHIOMPATh Ha OCHOBE OMOJIOTHYECKUX 3HAHUU IIETIEBBIE U
CMBICJIOBBIE YCTAHOBKHM B CBOUX JECHWCTBUSAX M IMOCTYNKAX 10 OTHOUIEHHIO K JKMBOM NpHpOJE,
CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYXKAIOIIMX; CAMOCTOATENBHO OCYIIECTBIIATH [T03HABATEIbHYIO
NeSITENbHOCTD, BBISBIATH MPOOJIEMBbl, CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIE 3a/laydl B
00pa3oBaTeNIbHON JIEATETLHOCTH U KU3HEHHBIX CUTYAIUAX; CAMOCTOSTENIbHO COCTAaBJIAThH IJIaH
peleHus MpooieMbl ¢ YUETOM UMEIOIIUXCS PECYPCOB,



COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHUN; TaBaTh
OLICHKY HOBBIM CUTYyalUsIM;

pacupsATh paMKH Y4eOHOrO IMpenMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHI; JeNaTh
OCO3HAHHBII BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a pEICHUE,
OILICHUBATh IPUOOPETEHHBIN OTIBIT;
CIocoOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOH 3PYAULIMU B Pa3HBIX 00JIaCTAX
3HAHUH, TOCTOSHHO NOBBIIIATH CBOM 00Opa30BaTENbHBIN U KyJIbTYpPHBIN YPOBEHb.
2) CAMOKOHTPOJIb: /1aBaTb OLICHKY HOBBIM CHUTYallHsIM, BHOCHUTH
KOPPEKTHUBBI B IEATEIbHOCTD, OLICHUBATh
COOTBETCTBUE pE3yJbTAaTOB LIENSAM; BIAJETh HAaBbIKAMU II03HABATEIbHOM peduieKcuu Kak
OCO3HAaHMS COBEPIIAEMbIX JEHCTBUI
U MBICIIUTEIbHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHUH, UCIOJIb30BATh NMPUEMBI pedIeKCur
JUIS OLICHKU CHUTYyalluu, BbIOOpa BEPHOTO PEIICHUS; YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO
MIPUHUAMATB PELICHUS M0 UX CHW)KEHUIO; IPUHUMATh MOTHUBBI M apTyMEHTBI APYTUX IIPU AHAIIN3E
pe3yNbTaTOB AEATENBHOCTH;
3) NpuHsATHe ce0s W APYruUX: NpPUHUMATH ceOs, MOHUMAas CBOU
HEJIOCTaTKN U JOCTOMHCTBA;
MIPUHAMATh MOTUBBI U apTYMEHTBI IPYI'UX IIPU aHAIN3€ PE3YJIBTATOB
NesITeNIbHOCTH; PU3HABATh CBOE MPABO U MPABO APYTrUX Ha OMIMOKHU; Pa3BUBAThH
CIOCOOHOCTh MOHMMATh MUP C MO3ULMHU APYrOrO YEI0BEKa.
INPEIMETHBIE PE3YJIBTATbBI

[IpenMeTrHbie pe3ynbTaThl OCBOCHMS COjAep)kKaHUsA ydeOHoro mnpeamera «buonorus» Ha
yrIIyOJIEHHOM YpOBHE OPUEHTHPOBAHBI HA oOecTiedeHre MpoGUILHOTO 00yYeHUsT 00yJarOIIUXCs
O6uonoruy. OHM BKIIOYAIOT: creuuduyeckue s OWOJNOTMM HaydHblE 3HAHUSA, YMEHHUS U
CrocoObl JIEHCTBUII 1O OCBOEHHIO, HHTEpIpeTallud M MpeoOpa3oBaHUI0 3HAHUN, BUIBI
NEeSITEeIbHOCTH MO TMOJIyYEHHIO HOBBIX 3HAHMN M UX NPUMEHEHUIO B Pa3MYHBIX Y4eOHBIX, a
TaK)Xe B peajbHbIX KU3HEHHBIX cUTyalusax. [IpenMerHble pe3yapTaThl NpeICTaBIEHbI 10 TO1aM
W3y4YECHUSI.

[IpenmerHbie pe3yabTaThl OCBOEHHUS yueOHOro mpenmera «buonorus» B 10 knacce
JOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B
(GbOopMHUpPOBAaHUH €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B IO3HAHUU 3aKOHOB MPUPOABI U
pelIeHny mpodsieM paroHaIbHOTO MPUPOAOIIONB30BaHuUs, O BKJIA/Ie POCCUNUCKUX U 3apyOexKHbIX
yu4€HBIX B pa3BUTHE OWOJIOTHH; BIAJACHHE CHUCTEMOW OWOJOTHMYECKHUX 3HAHUHM, KOTOpas
BKJIIOYAET: OCHOBOINOJAraroImue OHOJOrMYecKue TEpPMUHBI M TOHATUS (KM3Hb, KIIETKA,
OpraHus3M, MeTa00IIH3M, rOME0CTa3, camoperyJsnus, CaMOBOCIIPOU3BEICHUE,
HaCJIe/ICTBEHHOCTh, HM3MEHYMBOCTb, POCT M pPa3BUTHE), OHOJOrMYECKHE TEOpPHH (KJIETOYHas
teopus T. IlIBanna, M. Illnennena, P. Bupxosa, XxpoMoCOMHast TeopHsl HACIEACTBEHHOCTH T.
Moprana), yuenus (H. V. BaBuiioBa — o ieHTpax MHOrooOpasust 1 IpOUCXOXKAECHUS KYIbTYPHBIX
pacTeHuil), 3akoHbl (eIMHOOOpa3Msi MOTOMKOB IEPBOIO IMOKOJEHMS, PACIICTIJICHUS, YHUCTOTHI
rameT, He3aBUCUMOTO HacienoBaHus I'. MeHnzens, roOMOJIOTUYECKUX PSIIOB B HACIEACTBEHHOMN
m3menunBocty H. V. BaBunosa), mpuHIUIIBI



(KOMITJIEMEHTapHOCTH ); BJIaJICHUE OCHOBHBIMH METOJaMHU HAYYHOTO MO3HAHUS, UCTIOJIb3YEMbIX B
OUOJIOTUYECKUX

HCCIICIOBAHUSX )KUBBIX OOBEKTOB (OMHCAHUE, H3MEPEHHUE, HAOIIOICHUE, YIKCIIEPUMEHT); YMEHHUE

BBIJICIIATH CYIIECTBEHHbIE IIPU3HAKU: BUPYCOB, KJIIETOK IIPOKAPUOT U 3YKapHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM UHUCIIe OaKTepuil, TpuOOB, pacTEHUH,
KUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPraHOB U CUCTEM OPraHOB PAaCTEHUM, )KMBOTHBIX, UEJIOBEKA,
IIPOLIECCOB YKU3HEIEATENBHOCTH, POTEKAIOIINUX B OpraHu3Max pacTeHUM, )KUBOTHBIX U
YeJI0BeKa, OMOJIOTHYECKUX MPOILECCOB: 0OMEHA BEMIECTB (METa00M3M), TPEBPAIICHUS SHEPTUH,
OposKeHMs, aBTOTPO(GHOTO ¥ reTepoTpO(GHOTO THIIOB MUTAHMS, (POTOCHHTE3a M XeMOCHHTE3a,
MHTO3a, MEH03a, TaMeTOreHe3a, SMOpHUOTEeHE3a, NOCTAMOPHUOHAIBHOTO
pa3BUTHS, Pa3MHOKEHUSI, UHAUBUAYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
B3aUMO/ICHCTBUS T€HOB, I€TEPO3UCca, HICKYCCTBEHHOTO 0TOOpa; yMEHUE YCTaHABJINBATh
B3aMMOCBSI3U MEXIy OpPTaHOUAaMHU KIETKHA U X (YHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH U X (PyHKIUSIMHU, MEXKIY OpraHaMH U CUCTEMaMH OPTraHOB Y
pacTeHMil, JXKMBOTHBIX W 4YellOBeKa M MX (DYHKIUSAMH, MEXIy CHCTEMaMH OPraHoB M HX
GYHKIUSMHU, MEXAy dTanmaMd oOMeHa BEIIEeCTB, dTallaMH KJIETOYHOTO IUKIA W JKU3HEHHBIX
LMKIOB OpPraHU3MOB, JTanamMy AMOPUOHAJIBHOTO pPa3BUTUS, TEHOTHUIOM U (DEHOTHUIIOM,
(dbeHoTUIIOM U QaKTOpaMu Cpeibl OOUTaHUS;

YMEHHUE BBISBIISITh OTIMYNATEIbHBIC IPU3HAKHY JKUBBIX CHCTEM, B TOM YHCJIE PACTECHHIA,

JKUBOTHBIX M YCJIOBCKA, YMCHUEC HCIIOJIB30BAaTh COOTBECTCTBYIOIME apI'yMCHTHI, 6I/IOJ'IOFI/I‘—IGCKYIO
TEPMHUHOJIOTUIO

CHMBOJIMKY JIJIS JIOKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HBIX CHCTEMATHYECKHX TPYI; YMEHHUE
pemaTh OMOJOTHYECKHIE 3a/1a4H, BBISBIISTh IPUYHHHO-CIICICTBEHHBIE CBSI3H MEXKTY
UCCIIETyeMbIMU OMOJIOTMYECKHMH TIPOIIECCAMH ¥ SIBJICHHUSMU, JeNIaTh BBIBOJBI M IPOTHO3HI Ha
OCHOBAHHHU TMOJYYCHHBIX PE3yJbTATOB; YMEHHUE BBITMOJHATH Ja0OpaTOPHBIE M TPAKTHYECKUE
paboThl, COOTIOATE TTpaBUIa TIPH
paboTe ¢ yueOHbIM 1 Ja00paTOPHBIM 000PYIOBAaHUEM; YMEHHE BBIIBUTaTh THIIOTE3bI, IPOBEPSITH
UX DKCIIEPUMEHTAIBHBIMH CPECTBAMH,

(bopMynupys LeJb UCCIEI0BaHMs, aHATU3UPOBATh MOJyYCHHbIE pe3yIbTaThl U AEaTh BBIBOIbI;
YMEHHE YYacTBOBaTb B Yy4eOHO-MCCIIEOBATENbCKON paboTe 1O OMOJIOTHH, 3KOJIOTUU U
MeAULMHE, MPOBOAMMOM Ha 0a3e ILKOJBbHBIX HAy4YHbIX OOLIECTB, U MYOJUYHO IPEICTABIATH
[IOJIydeHHbIE pe3yJbTaThl Ha YYEHHYECKUX KOH(PEPEHLHMAX; yYMEHHE OLICHWBAaThb ATUYECKHE
acIeKThl COBPEMEHHBIX HCCIIEJOBaHUI B 00jgacTu OMOJOIMM M MEIULMHBI (KIOHMPOBAHUE,
HCKYCCTBEHHOE OIJIOJJOTBOPEHHE, HAIPABIEHHOE U3MEHEHHE T€HOMAa U CO3JIlaHHE TPAHCT€HHBIX
OpPraHu3MOB); YMEHHE OCYILECTBIIATh OCO3HAHHBIM BBIOOP Oynymiel mnpodeccuoHanbHOM
NeATeIbHOCTH B
o0acTi GMOJIOTUH, METUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEIIBCKOTO XO35SHCTBA, MUIIEBOM
IPOMBIIIIEHHOCTH, YIIyONATh MO3HABATENbHBIM HHTEpEC, HalpaBICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIEH mNpodeccu U MPOAOIKEHHE OHMOJIOTMYEecKOro o00pa3oBaHUs B
OpraHu3alUsaX CPEeAHEro NpopecCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

[IpenmeTHble pe3ynpTaThl OCBOEHHUsS ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJKHBI OTPaXKaTh:



c(OPMHUPOBAHHOCTH 3HAHHUI O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBCHHBIX HAyK, B
(OpMUpPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHbI MHpa, B TO3HAHUHM 3aKOHOB
IPUPOJBI M PELICHUH 3KOJIOTHYECKHX MPOOJIEM YelOBEUeCTBa, a TAaKXKE B PEIICHUH BOIPOCOB
palMOHATBFHOTO TPUPOAOTIONB30BaHUS, U B (OPMHUPOBAHWUH LIEHHOCTHOTO OTHOMIICHUS K
IpUpoJie, OOILIECTBY, YEJIIOBEKY, O BKJIAJAE€ POCCUUCKMX MU 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHEe OMOJIOTHH; YMEHHE BIIAJETh CUCTEMON OMOJIOTMYECKUX 3HAHWH, KOTOpas BKIIOYAET
OTpeNeNIeHNs] W TOHWMAaHHWE CYIIHOCTH OCHOBOIIOJIAraloMIUX OHOJOTHYECKUX TEPMHUHOB H
NOHATHM (BUJI, 3KOocucTema, Ouocepa), Ouosoruueckue Teopuu (3BOTHOUUOHHAs Teopus Y.
HapBuHa, cuHTeTHyeckas Teopus sBomonuu), ydeHus (A. H. CesepuoBa — o myrsix u
HampaBlieHusx oHBosonuu, B.W. Bepnaackoro — o Ouocdepe), 3aKOHbI (F€HETHYECKOTO
paBHoBecus Jlx. Xapau u B. BaitnOepra, 3aponsimeBoro cxoacrtsa K. M. bapa), mpasuna
(Mmuaumyma 1O. JIubuxa, SKOJOTHYECKOW MUPAMUJBI DHEPTUHU), THIMOTE3bl (THUIMOTE3a «MHUpa
PHK» V. T'unGepra); ymeHue BIaJeTh OCHOBHBIMH METOJAAMHM HAYYHOTO MO3HAHUS,
WCTIOJIb3yEMBIMU B OMOJIOTMYECKUX HMCCIIEIOBAHMAX JKUBBIX OOBEKTOB M IKOCHUCTEM (OIHCAHHE,
M3MEpeHne, HaOI0JCHNE, SKCIIEPHMEHT), CIOCO0aMU BBISIBICHUS M OIIEHKHA AHTPOMOTEHHBIX
M3MEHEHHWH B TIPUPOJE; YMEHHE BBLICISTH CYINIECTBEHHBIC MPU3HAKU: BUIOB, OMOTEOIEHO30B,
IKOCHUCTEM U Omocdepbl, CTaOMIU3UPYIOMIETO, ABMKYIIETO W Pa3phIBAIOIIETO €CTECTBEHHOTO
0TOOpa, aJUIOMATPUYECKOTO W CUMIATPHUYECKOTO BHUI000pPA30BAHMS, BIMSHHUS JBMKYIIUX CHI
SBOJIIOIIMKM HAa TE€HO(OH] MOMYNSIHMH, MPUCHOCOOIEHHOCTH OPraHM3MOB K cpele oOuTaHus,
YepeoBaHMs HANpABJICHUH HBOJIOIUK, KPYrOBOPOTa BEHMIECTB W TMOTOKAa DJHEPrHHd B
IKOCUCTEMAX;

YMEHHME YCTAaHABJIMBATh B3aWMOCBSI3M MEXIY NPOLECCAMH SBOJIONUH, IBUKYIIUMHU
CHJIaMU aHTPOIOTEHE3a, KOMIOHEHTAMHU Pa3IMYHBIX 3KOCHCTEM M IPUCIOCOONIEHUSMU K HUM
OpPraHU3MOB; YMEHHUE BBISBIATH OTIMUUTEIbHbIE IPU3HAKU KUBBIX CUCTEM, MPUCIOCOOIEHHOCTD
BUJIOB K cpeae oOuTaHus, aOUOTHUECKUX U OHMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM,
B3aMMOCBSI3€l OPraHU3MOB B COOOIIECTBAaX, aHTPOIIOTCHHBIX U3MEHEHUN B DKOCHUCTEMaX CBOCH
MECTHOCTH; yMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME  APryMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO M  CHUMBOJIUKY JUIs  JOKa3aTeJbCTBA  POJACTBA  OPraHU3MOB  Pa3HBIX
CUCTEeMAaTUYECKUX TPYII, B3aUMOCBSI3M OPraHU3MOB M Cpelbl OOHWTaHMS, E€IUHCTBA
YeJI0BEYECKUX pac, HEOOXOAMMOCTH COXpPaHEHHs MHOT0OOpa3usi BHJIOB M HSKOCHUCTEM Kak
YCIIOBHUS COCYILIECTBOBAHUS MPUPOAbI M YETIOBEUECTBA; YMEHHUE pelllaTh OMOJIOrMuecKue 3ajau,
BBISIBIISITH IPUYMHHO-CIICJICTBEHHBIE CBA3H MEXIY
UCCIIeTyeMbIMU OMOJIOTMYECKUMU TPOIIECCaMU M SIBIICHUSIMU, JIEJIaTh BBIBOJBI M MPOTHO3bI Ha
OCHOBAaHUU IMOJIYYEHHBIX PE3YNbTATOB; YMEHHE BBHINOJHATH JaOOpaTOpHbIE U MPAKTUYECKHE
paboThl, COOTIOATH TIpaBUIa TIPH
paboTe ¢ yd4eOHBIM U Ta00paTOPHBIM 00OPYIOBAHUEM; YMEHUE BBIIBUTaTh TUIIOTE3bI, IPOBEPSTH

UX SKCIIEPUMEHTAIbHBIMU CPEJCTBAMH,
bopMynupys LeNb UCCIEI0BAaHNS, aHATU3UPOBATh MOJyYEHHBIE PE3YJIbTaThl U JIeJIaTh BBIBOJIBI,
YMEHHE YYacTBOBaTb B Yy4eOHO-MCCIIEJOBATENBCKOM paboTe 1O OWOJIOTUHM, SKOJIOTUU U
MeAULMHE, MPOBOJMMOIM Ha 0a3e IIKOJbHBIX HAay4YHBIX OOIIECTB, M MyOJIMYHO MHPEACTaBIATH
MIOJydeHHBIE pE3yJbTaThl HA YYCHHMUYECKHMX KOH(EpPEHIMSIX; YMEHHE OLEHHBATh T'HIIOTE3bl U
TEOPHUH O MPOMCXOXKACHUH JKU3HHU, YEIOBEKa U YEIOBEUECKUX pac, O NPUYMHAX, MOCIEICTBUAX U
croco0ax MperoTBpaIleHusl TNI0OANbHBIX H3MEHEHHH B Ouocdepe; yMEHHE OCYLIECTBISATh
OCO3HAHHBIN BBIOOp Oyaymie mpodecCHOHaIbHONM JEATENHHOCTH B 00JacTH OHOJOTHH,



9KOJIOTUH, MPUPOJOINOIb30BAHNSA, MEIUIMHBI, OWOTEXHOJOTHUH, IICUXOJIOTUH, BETEPUHAPHUH,
CEeNTbCKOTO XO3AWCTBA, NHIIEBOW NPOMBIIUIEHHOCTH, YIIyONATh TO3HABATENIbHBIA HHTEPEC,
HaNpaBJICHHBI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIEH Mpodeccun W MPOJ0JDKEHHE
OMOJIOTUYECKOTO 00pa3oBaHMA B OPraHU3alMAX CPEIHEro MPO(EeCCHOHAIBLHOTO U BBICIIETO
oOpa3oBaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne H Mpakruu (uudposbie)
o anMeHOBaHMe Pa3/ieJioB U TeM MPOrpaMMbl Beer | KoHTpoabHbie ecrate 00pa3zoBaTeNbLHbIe
0 padoTsbI paGoTE! pecypchl

1 buonorus kak Hayka 1

2 JKuBble cucTeMBbl U UX U3Y4EHUE 2 1
3 Buomorus kieTku 2

4 XuMuyeckasi OpraHu3alys KIeTKU 10 2
5 Crpoenue u GyHKINUU KIETKU 8 4
6 OOmeH BelecTB U MPEBpaIeHUE YHEPTUHU B KIIETKE 9 4
7 HacnencrBennas nuadopmanus 1 peaausanus e€ B KIETKE 9

8 JKu3HEHHBIN UK KICTKA 6 1 2
9 Ctpoenue u (yHKIIUHA OPTaHU3MOB 17 3
10 Pa3MHOkeHME U pa3BUTHE OPraHU3MOB 8 3

I'enetnka — HayKa O HACJIEACTBEHHOCTH U U3MEHYMBOCTHU

1 OpraHu3MOB 2 1
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 2
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 2
14 I'eneTnka yenoBeka 3 1
15 Cenekiysi OpraHu3MoB 4 3
16 buoTtexHonorust u CHHTETHYECKass OMOJIOTHS 4 1 1




17 PesepBHOE Bpems 1 1
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 3 29
11 KJIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
(uudpossbie)
Ne n/mm HaumeHoBaHue pa3iejioB M TeM NPOrPaMMbI Konrpoabubie | TIpakTnueckue | ofpazopatenibie
Bcero paGoThbI padoThI pecypchl
3apoXIeHne M pPa3BHTHE  DBOJIOIHOHHBIX
1 MIPEACTABICHUI B OMOJIOTHH 4
2 MukposBontonus U €€ pe3yabTaTbl 14 2
3 Makpo3BOJTIOIHS U €€ Pe3ylIbTaThl 6
4 [TpoucxoxaeHue u pa3BUTHE KU3HHA HA 3eMIIe 15 15
5 [TpoucxoxaeHue yeaoBeKka — aHTPOIIOTEHE3 10 1
DKOJIOTUSI — HayKa O B3aMMOOTHOILIEHUSAX
6 OpraHU3MOB U HAJJIOPTAHU3MEHHBIX CUCTEM C 3 0.5
OKpYyKarolen cpenon
7 Opranu3Msbl ¥ cpesia OOUTaHUS 9 15
8 DKOJIOTHS BUJIOB U TIOIYJISIINI 9 0.5
9 DKOI0THS COOOIIECTB. DKOJIOTHUYECKUE CUCTEMBI 12 0.5
10 buocdepa — rimobabHas 3KOcHCTEMA 6
11 UenoBek U OKpyKarolas cpeaa 6
12 PesepBHOE Bpems 8




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5

MHOYPOYHOE IINTAHUPOBAHMHE 10 KJIACC

KoaunuyecTBo 4acoB
Kon - Hart
Ne Tpo pak a 9
THIEC JIEKTPOHHbIE I (poBbIe 00pa3oBaTeIbHbIE
n/ | Tema ypoka Bcer | BHBI u3yq
Kue pecypcebl
II ) [ €HH
pato padot a
ThbI bl
EI/IOJ’IOFI/ISI KaK KOMIIJICKCHAasA HaYKa U KaK 4YacCThb . A
1 COBDEMEHHOTO 0GIIECTRA 1 1 https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw
2 KHBLIE CHCTEMEI M X CBOMCTBA 1 list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=1 pp=iAQB
3 YpoBHEBas opraHusanus >KUBbIX CUCTEM 1
I/ICTOpI/IH OTKPBITHUA nu I/IBY‘ICHI/IS{ KJIICTKHU. . )
4 KieTousas Teopus 1 https://resh.edu.ru/subject/lesson/5383/
MeTOI[LI MOJIeKYJIHpHOﬁ n KJ'IGTO‘IHOI71 6I/IOJ'IOI‘I/II/I.
HPaKTqufKaﬂ pabora «3ydenue Meto10B https://www.youtube.com/watch?v=GzTO2vLzyLA
5 KJIETOYHOM OHonoruy (xpomarorpadus, 1 1 list=PLgqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjuJ
anekTpodopes, nuddepeHnraibHoe index=4 pp=iAQOB
ueHtpudyruponanue, [1L[P)»



https://resh.edu.ru/subject/lesson/3827/
https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB

https://www.youtube.com/watch?v=15IV-fyl1KLc

6 XUMHUYECKHI COCTAB KIETKH list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjuUJ
index=6 pp=iAQB
MuHepalibHbIE BEIIECTBA KIIETKH, UX _ .
7 GHOOTHYECKAS POTH https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/3840/
Opranmteckne BELIECTBA KIETKH — Oelky. https://www.youtube.com/watch?v=I1KstGzYECKQ
8  Jlabopatopuas pabora «Obuapyxenue Geiros ¢ list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BghjuJ
IIOMOIIIBKO KAYECCTBCHHBIX peaKuHﬁ» indeX:7 DDZIAOB
https://www.youtube.com/watch?v=I1KstGzYECKQ
index=7 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH60OAzrlw
10 | Opranuyeckue BemecTsa KIETKA — YTIEBO/bI list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjuJ
index=9 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYb Y
11 OprannyecKue BEmecTBa KIETKH — JIHITH/IbI list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BqgbjuUJ
index=10 pp=iAQB
Hykneunosbie kucnorel. JHK u PHK.
JlaGoparopnas paborta «HccnenoBanue ]
12 HYKITEHHOBBIX KHCIOT, BBUIETEHHBIX U3 KIETOK https://resh.edu.ru/subject/lesson/3840/
Pa3JIMIHBIX OPraHU3MOB»
Crpoenue wu kuun  ATO. ne .
13 P dyn Apyr https://resh.edu.ru/subject/lesson/3840/

Hykneosuarpudocdarsr (HTD)



https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/

CexBenupoBanue [JHK. Metoapl reHoOMUKH,

https://www.youtube.com/watch?v=BD 60WhZvf

14 A list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
TPAHCKPUIITOMUKH, TIPOTCOMUKHU index=11 pp=iAOB
MeTompl CTPYKTYpHO# OMOJIOTHN

15 CamocrosarensHas pabora Ne 1 "Xwumuueckuit
cocTaB KJIeTKU"(TecT)

16 Tumer kietok. [IpokapuoTndeckast KieTka https://resh.edu.ru/subject/lesson/1587/
Crpoenue AYKapUOTUYECKOU KJIETKH.

17 | Ilpaktuueckas pabora «M3yuenue CBOUCTB https://resh.edu.ru/subject/lesson/1588/
KJIETOYHOM MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KIeTK!

19 HemeMOpaHHBIC OpraHOUIBI KIISTKH
[TomyaBTOHOMHBIE OpTaHOU bl KIETKU:
MUTOXOHJIpUH, TacTuapl. JlabopaTtopHas padota )

20 T T T — https://resh.edu.ru/subject/lesson/3847/
PaCTUTEIBHBIX KIETKaX»

21 Crtpoenue u GyHKIUH sapa
OpHoMeMOpaHHbIE  OPraHOMJbI KJICTKHU.

22 [IpakTnueckas pabota «M3yueHue IBUKEHUS
LUTOIIA3MBI B PACTUTEIIBHBIX KIETKaX)»
CpaBHUTENbHA  XapaKTEpPUCTUKA  KIETOK
sykapuoT. JlaboparopHas pabora «l3yuenue

23 CTPOEHHUSI KJIIETOK pa3IUYHBIX OPraHu3MOBY»

CamocrosrensHas padora Ne 2 "Crpoenue u
(GYHKIMU OPraHOU OB KIeTKH"



https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
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https://resh.edu.ru/subject/lesson/1587/
https://resh.edu.ru/subject/lesson/1587/
https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/3847/

AccUMUIAINS U JUCCUMUIIALUSA — JIBE€ CTOPOHBI
Merabonu3Mma. Turnel 0OMeHa BELIECTB.

24 | JlabopatopHas pabora «M3yuenne https://resh.edu.ru/subject/lesson/2486/
KaTaJIMTHYECKOI aKTUBHOCTU (PEPMEHTOB (Ha
pUMepe aMUIIa3bl WM KaTanasbl)»
@epMEeHTAaTUBHBIN XapakTep peaklyii KIETOYHOTO
Mmetabonmsma. JlabopaTtopnas pabora «M3ydenue
25 (epMEeHTaTUBHOTO  paCIISTUICHUS]  TEPOKCHIA
BOJIOPO/Ia B PACTHTEIBHBIX M KHBOTHBIX KIIETKAaX)
26 benku-akTuBaTOpHI ¥ OCIKU-UHTUOUTOPBI
27 ABTOTpOGHBIN TUIT 0OOMEHA BELIECTB
28 dorocuHTe3 https://resh.edu.ru/subject/lesson/3917/
XemocuHntes. JJaboparopnas pabota «CpaBHEHHE
29 MpoLEecCOB (POTOCHHTE3a U XEMOCHHTE3a
AHa’poOHBIe OpraHu3Mbl. Bumbsl OpokeHus.
30 JlaboparopHas pabota «CpaBHEHHE MPOIIECCOB
OpO>KEHHUSI U ABIXaHUS»
AdpoOHBIE OpraHU3Mbl. JTaIbl SHEPTETHUECKOTO .
31 6 https://resh.edu.ru/subject/lesson/3917/
oOMeHa
3 DHeprusg MeMOpPaHHOTO IPaIue€HTa MPOTOHOB.
Cunresz AT®: pabora mpotoHHO AT®-cuHTa3BI
33 Peakiuyn MaTpuyHOro CHHTE3a
34 Tpanckpumnius — marpuunslii cuaTe3 PHK https://resh.edu.ru/subject/lesson/5352/



https://resh.edu.ru/subject/lesson/2486/
https://resh.edu.ru/subject/lesson/2486/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/5352/

35 Tpancnsiuus u e€ Tarsl https://resh.edu.ru/subject/lesson/3917/
KoaupoBanue ammuokucinor. Poms pubocom B _ .

36 GHOCHETE3E BelKa https://resh.edu.ru/subject/lesson/5352/

37 Opranu3anus TeHOMa y IIPOKapruoOT U 3YKapUOT https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/168264230179934
143822text=%D0%B2%D0%B8%D0%B4%D0%B
5%D0%BE%D1%83%D1%80%D0%BE%D0%BA

MonekynsipHble MEXaHU3MbI SKCITPECCUH T€HOB Y %D0%B8%20%D0%BA%20%D1%83%D1%87%

38 JYKapHoT. CamMocTosTeabHas pa60Ta Ne 3 D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%

"OGMeH BEIeCT i SHeprHi" D1%83%2010%20%D0%BA%D0%BB.%20%D0
%BF%D1%80%D0%BE%D1%84.%D0%B1%D0
%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0
%B8%D1%8F%20%D0%BF%D0%B5%D1%82%
D1%80%D0%BE%D1%81%D0%BE%D0%B2%D
0%B0 path=yandex_search
parentreqid=1692270915987150-
14778449146126604163-balancer-17leveler-kubryp-
sas-163-BAL-1012 from type=vast

Bupycel — BHeksIeTOUHBIE (POPMBI KU3HU U

39 oGnuratHble apasutel. Ipakrudeckas pabora https://resh.edu.ru/subject/lesson/3939/

«COSL[aHI/Ie MO AOCIn Bprca>>

BI/Ip}ICHLIe 3a60J’IeBaHI/I}I YCJIOBCKA, ) KMBOTHBIX, ] B

40 pacTeHuii https://resh.edu.ru/subject/lesson/3939/

41 HanorexHoiaoruu B OMOJIOTUY U MEULIMHE

42 JKW3HEHHBIN UK KIETKA https://resh.edu.ru/subject/lesson/3927/
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https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
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43

Marpuunsiii cuare3 JJTHK

Xpomocomsl. JlaGoparopnas pabora «U3ydeHue

https://www.youtube.com/watch?v=-kTF5eSIdJA

44 list=PLgU6VDVRpuoiTLeXclIBiRZ2J0h2BgbjuUJ
XpOMOCOM Ha FTOTOBBIX MUKPOIIPENapaTax» index=13 pp=iAOB
45 Jlenenue KIETKH — MHTO3 https://resh.edu.ru/subject/lesson/3927/
Tunel knetok. Kapuokunes U HUTOKUHES.
Jlaboparopnas padota «HabmroneHue Mmuto3a B
46 KJIETKaX KOHYMKA KOpeIIKa Jiyka (Ha TOTOBBIX
MUKpOIMpernaparax)»
https://www.youtube.com/watch?v=bqGhE50XcL
g7 | PeryuslHs XXHSHEHHOTO LHKIIA KIETOK w list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BqhjU]
KonTtponpHas padora Ne 1 "Kierka" index=12 pp=iAOB
48 OpraHusMm Kak eJJHOE [eI0e https://resh.edu.ru/subject/lesson/6770/
19 Txanu pacrenuii. JlaboparopHas pabota
«M3yueHue TKaHe pacTeHU
TkaHu )KUBOTHBIX U 4yenoBeka. JlaboparopHas
50 pabota «/3yueHue TkaHel )KUBOTHBIX)
Opransl. Cuctemsl opranoB. JlaboparopHas
51 pabota «/3yueHne opraHoB IIBETKOBOTO
pacTeHus»
52 Ornopa Tena opraHu3MoB
53 JIBMKEHHE OPraHU3MOB https://resh.edu.ru/subject/lesson/6769/
54 IIntanue oprann3mMoB
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IInTanne Mo3BOHOYHBIX )KUBOTHBIX.

55 1

[InmeBapurTenbHas cUCTEMa YEI0BEKa
56 JIpIXaHUE OpPraHUu3MOB 1 https://resh.edu.ru/subject/lesson/6759/
57 JlpIxaHue M03BOHOYHBIX )KMBOTHBIX M YEJIOBEKA 1

https://resh.edu.ru/subject/lesson/2489/
58 TpaHcnopT BEIIECTB y OPraHU3MOB 1 https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/

KpOBeHOCHafl CHUCTEMA ITO3BOHOYHBIX X KUBOTHBIX . .
59 B 1 https://resh.edu.ru/subject/lesson/1581/
60 Beizenenue y opranusmMoB 1 https://resh.edu.ru/subject/lesson/2217/
61 3amura y opraHu3MoB 1 https://resh.edu.ru/subject/lesson/1580/
62 NMMyHHas cuctema yeiaoBeka 1
63 PazapaxuMocTh 1 perynsmnus y opraHu3MoB 1

['ymopanibHast peryasanus ¥ SHIOKpUHHAsS CUCTEMA _ .
64 KHBOTHEIX ¥ YUCIOBCKA 1 https://resh.edu.ru/subject/lesson/2458/
65 ®dopMbI pa3MHOKCHHSI OPTaHU3MOB 1 https://resh.edu.ru/subject/lesson/5359/
66 [TonoBoe pa3zmMHOXKEHHE 1
67 Meiios 1 https://resh.edu.ru/subject/lesson/3927/

["amerorenes. O6paSOBaHI/Ie H Pa3BUTUC ITOJIOBBIX

kieTok. JJabopartopnas pabota «3yueHue
68 CTPOCHHA ITOJIOBBIX KJIICTOK Ha 'OTOBBIX 1

MHUKpOIIperaparaxj

NHnuBuayanbHOE pa3BUTHE OPraHU3MOB — .
69 1 https://resh.edu.ru/subject/lesson/5630/

OHTOI'CHE3
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70

3akiagKka OpraHoB U TKaHEW U3 3apOJIbIILIEBbIX
JIUCTKOB

https://resh.edu.ru/subject/lesson/5630/

https://resh.edu.ru/subject/lesson/5385/

71

Poct u pa3zsutue xxuBoTHbIX. JlabopaTopHas
pa60Ta «BpIsiBIICHUE NTPU3HAKOB CXOJICTBA
3ap0)11)1mel71 IIO3BOHOYHBIX KUBOTHBIX»

72

PasMHOkeHME U pa3BUTHE PACTEHU.
JlabopaTtopHas pabota «CTpoeHHE OpraHoB
Pa3MHOKEHHUS BBICIIMX pacTeHui» KU3HEHHbIE
uKIbl pacteHnil. CamocTosTenbHast padoTta Ne

4"Pa3MHOXeHUE U pa3BUTHE OPraHU3MOB"

https://resh.edu.ru/subject/lesson/5359/

73

Hcropus cTaHOBIEHUS U pa3BUTUS TEHETUKH KaK
HayKH

74

OCHOBHEBIE IOHATHUSA U CHUMBOJIEI T€HETUKH.
JlabopaTtopHnast padota «Jlpo3odriia kak 00bEKT
TCHETHYECKUX UCCIICTOBAHMIT

75

3aKOHOMEPHOCTH  HACJEIOBaHUS MPHU3HAKOB.
Monorubpuanoe ckpemniuBanue. [Ipakrudeckas
pabora "M3ydyeHue pe3yabTaToB

MOHOTHOPUHOTO CKPEIIUBAHUS Y IPO30(ussr"

https://resh.edu.ru/subject/lesson/5386/

76

]_II/ITOJ'IOFI/I‘ICCKI/IC OCHOBBI MOHOFI/I6pI/I,I[HOl"O
CKpCIIWMBaHUA

https://resh.edu.ru/subject/lesson/5386/

77

AHaJ'II/ISI/IpymIHee CKPCIHIMBAHHC. Henonnoe
JOMUHHPOBAHHUC
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JurubpunHoe ckpeuiuBanue. [Ipakruaeckas

78 | pabota «M3ydeHue pesyabTaToB AUIHOPHIHOIO 1 https://resh.edu.ru/subject/lesson/4725/
CKPEIIMBAHUA Y APO30(PUITB»
[{uToslornyeckue OCHOBEBI JTUTAOPUTHOTO .
79 CKpelMBaHHs, PENICHHE 38124 110 TEHETHKE 1 https://resh.edu.ru/subject/lesson/4725/
80 CueruieHHOE HacjIeI0BaHNUE TIPU3HAKOB 1 https://resh.edu.ru/subject/lesson/4755/
81 XpOMOCOMHAsi TEOPUSI HACTEACTBEHHOCTH 1
82 I'enernka mosra 1
83 I'eHOTHT KaK [EJIOCTHAS CHCTEMa 1
['eHeTMYECKMIT KOHTPOJIb PA3BUTHS PACTEHU,
84 YKUBOTHBIX U YeJloBeKa Perrenue 3a1ad mo 1
TCHETHKE.
85 W3MeHYMBOCTD IPU3HAKOB. BH/IbI HI3MEHUYHNBOCTH 1 https://resh.edu.ru/subject/lesson/5387/
86 Mo auduKanoHHass H3MEHIUBOCTD 1 https://resh.edu.ru/subject/lesson/5387/
BapuanuoHHblii pa1 U BapyualoHHasi KpyuBasl.
JlabopaTtopHnas paborta «lccnenoBanue
87 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHON 1
n3MeHunBoCTH. [locTpoeHne BapualiMoHHOTO psa
Y BapUallMOHHOW KPUBOW»
I'enotunuueckas usMmeHUMBOCTh. KoMOMHaTHBHAS httos:/fresh.edu.ru/subiect/ / /
88 3MCHUIBOCTE 1 ttps://resh.edu.ru/subject/lesson/5387
MyranuoHHas W3MEHUYUBOCTh. [IpakTuyeckas
89 | pabora «Myrammu y apo3o¢ubl (Ha rOTOBBIX 1 https://resh.edu.ru/subject/lesson/5387/

MUKpOIIpenaparax)»
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3aKOHOMEPHOCTH  MYTAllMOHHOIO  IIpouecca.

90 DIHUreHETHKA U DIIUTEHOMHUKA

o1 I'eneruka yenoseka. [IpakTudeckas padbora h Jiresh.edu.ru/subiect/! 13653/
«CocTraBieHUE U aHATN3 POJI0CIOBHOI ttps://resh.edu.ru/subject/lesson/365

92 MeToapl MEAUIIMHCKOM TEeHETUKHA https://resh.edu.ru/subject/lesson/3653/
3HayeHue MEIUIIMHCKON T€HETUKU B
MPEIOTBPAIICHUN W JICYCHHH TEeHETHYCCKUX

93 3a00JIeBaHMI Ye€IOBEKa. CaMOCTOsITeNIbHAs paboTa
Ne 5 "T'enetuxa"
OcHoBHble MoOHATUS cenekuuu. JlaboparopHas

94 pabora  «M3yueHue COPTOB  KyJIbTYPHBIX https://resh.edu.ru/subject/lesson/3861/
pPacTeHHI 1 TIOPOJT JOMAITHHUX JKHBOTHBIX)
MeTtonp! ceneknnoHHOM padoThl. JlabopaTopHas

95 pabota «M3yueHre METOJOB CENEKIIUK PACTEHU» https://resh.edu.ru/subject/lesson/3861/
JIoCTHXKEHHST CEJIEKIUH PACTEHUM M KUBOTHBIX. H liresh.ed Isubiect/| / /

96 [TpakTrueckas padota «[IpuBHBKa pacTeHUI» Ltps://resh.edu.ru/subject/lesson/3861
CoxpaHeHHe, HW3y4eHHE H  HCIIOJIh30BaHUC

97 T€HETUYECKUX PECYPCOB
buoTtexHoorus kak Hayka U OTpacib

98 npousBojcTBa. Ilpakruueckas pabora «Msydenune https://resh.edu.ru/subject/lesson/3939/
00BEKTOB OMOTEXHOJIOT UM
OCHOBHBIE HAIIPABJICHUSI CHHTETUYCCKOM

99 OHOJIOrUu

100 | XpomocoMHas U TeHHasi HHKEHEpHsI



https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/

101

MenunuHckue 6norexnosioruu KonrponsHas
pabota Ne 2 "T'eneruka u cenexuus"

102

PesepBHriii ypok. [ToBTOpenue, 06001meHue,
cucteMaruzaius 3Hanui Mrorosas pabota 3a Kypc
10 enacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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OBomononHas Teopust Y. lapuna

JBroxyiiye cuiibl 3BOJIIOIMY BUAOB 10 Y. JlapBuny

Bbopnba 3a cymiecTBoBaHUE, €CTECTBEHHBINH U HCKYCCTBEHHBIN OTOOD

q)OpMI/IpOBaHI/Ie CHUHTETHYECKOMN TCOPHUHU SBOJIFOIINU

OTansl BOJIIOIHOHHOTO nmpouecca: MUKpPOIBOJIOIUA U MAKPO3BOJIOIHA

| O | W N

HOHYJ'IHI_[I/IH — JJICMCHTAapHaA CAWHMUIA 3BOJTOIUHA

N e

BUIA»

3akoH renetnueckoro pasHoBecus [x. Xapnau, B. Baitn6epra.
JIaGopatopHas paboTa «BpIsgBlIeHIE N3MEHYMBOCTH Yy 0COOEH OJTHOTO

0.5




8 DnemMeHTapHbIe (PAKTOPHI IBOJIONUN 1

9 Dddexr ocnoBatens. IhdekT OyTUIOYHOTO TOPIIBIIIKA 1

10 Murpanuu. M301smmy nonynsanuii: reorpaduyeckast, 0HoIornyeckas 1

11 EctecTBeHHBII 0TOOp — HANPABISAIOMNN (HAKTOP IBOJIOLUU 1

12 ITonoBoii oTO6Op 1
[TprcnocoOIeHHOCTh OPTaHU3MOB KaK Pe3yIbTaT MUKPOIBOIIOIIHH.

13 JlabopaTtopHnast pabota «M3ydyenue apoMoph030B U UAUOANATITALIUN Y 1 0.5
pacTEHUN U KUBOTHBIX»
[Ipumepsl mpucnocoOiaeHU! y OpraHU3MOB: MOP(OJIOTHYECKHE,
(dbu3moorNYecKue, OMOXUMUYECKHEe, TMoBeneH4Yeckne. JlabopaTopHas

14 pabotra «IIpucmocoOneHuss OpPraHU3MOB W WX OTHOCHUTEJIbHAS 1 0.5
11eTIECO00PA3HOCTHY
Bun, ero kputepun u ctpykrypa. Jlaboparopnas paborta «CpaBHeHHE

15 BHJIOB 110 MOP(HOJIOTHUECKOMY KPUTEPHIO) 1 0.5

16 CrtpykTypa BUAa 1

17 Bunoo6pazoBanue kak pe3yabTaT MUKPOIBOIIOIAN 1

18 CBs13b MUKPOIBOJIIOITUH M SITHIEMHUOJIOTHH 1

19 Makpoaodrorust. [TaneoHTONOrHYecKrue METO bl U3YYCHHS IBOJTIOIIUH 1

20 buoreorpaduueckue MeTO bl U3yUEHUS IBOJIIOLIUH 1
OMOPHUOJIOTHYECKUE U CPABHUTEIEHO-MOP(HOJIOTHYECKHE METOTbI

21 W3YUYCHHSI IBOJTFOIINN 1

2 MounekynsapHO-TeHeTHUeCKue, OMOXUMHUYECKUE U MAaTEeMaTUIECKUE 1

MCTOAbI U3YUCHUSA SBOJIFOIUN




23 OO01re 3aKOHOMEPHOCTH BOJTIOIHH 1
24 AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB BOJIIOIHH 1
25 HayuHble runoressl IpoUCX0XKA€HUS )KU3HU Ha 3emiie 1
26 JloHay4dHBIC MIPEACTABICHUS O 3aPOKICHUH KU3HU 1
27 OcHOBHBIE ATaIbl HEOPraHUYECKON IBOJIIOLUN 1
28 ['unoTe3sl 3apokaeHUS KU3HU 1
Ucropus 3emiin u meto bl € uzydenus. JlaboparopHas padota
29 «M3ydenue 1 onmrcaHNe UCKOTTAEMBIX OCTATKOB JIPEBHUX OPraHU3MOBY 1 05
30 HadanbHbIe STarbl OpraHuuecKon IBOITOIIH 1
31 DBOJTIOIHS DYKAPHOT 1
OCHOBHBIE ATaITBI YBOJIIOIIH PACTUTEILHOTO Mupa. [IpakTrueckas
32 pabota «M3yueHrne ocoOeHHOCTEN CTPOCHHSI pAaCTEHUN Pa3HBIX OTAEIOBY 1 0.5
33 OCHOBHBIE ATarbI BOTIOIUN KUBOTHOTO MUPA 1
DBoJTrOIHS )KUBOTHBIX. [IpakTrdeckas padbora «3ydenune ocoOGeHHOCTEH
34 CTPOEHUS MIO3BOHOYHBIX KHUBOTHBIX) 1 0.5
35 PazButHe xu3HM Ha 3eMiie IO 3paM U IIEpHoIaM 1
36 MaccoBble BBIMUPAHUSI — IKOJIOTUYECKUE KPU3UCHI TIPOIILIIOTO 1
37 CoBpeMeHHBI KOJIOTUYECKHI KPU3HUC, €r0 OCOOCHHOCTH 1
38 CoBpemeHHas cucTeMa OPraHuYecKoro MpoILUIoro 1
39 OcHOBHBIE CUCTEMAaTUYECKHE TPYIIIbI OPraHU3MOB 1
40 AHTpOIIOJIOTHSI — HayKa O 4EJIOBEKE 1




41

Pa3BuTure npenacraBieHuii 0 TPOUCXOKICHUH YEIIOBEKA

Mecto yenoBeka B cucteMe opraHmdeckoro Mupa. Jlaboparopaast

42 pabota «M3ydueHue 0coOCHHOCTEH CTPOCHUS CKEJIeTa YeTIOBeKa, 05
CBSI3AHHBIX C TIPSIMOXOKICHHEM)

43 JIBMKyIIMe CUiIbl aHTPOIIOreHe3a

a4 CooTHolIeHrne OMOJIOTHYECKUX U COIMATBHBIX (DaKTOPOB B
aHTPOTIOTEHE3e

45 OcHOBHBIE CTaJNH AHTPOTIOTEHE3a

46 [TaneoreHeTrKa  MajJecoreHOMUKA

47 DBOJIOLHS COBPEMEHHOTO YEJIOBEKA

18 Uenoeueckue packl. [Ipaktuyeckas padora «M3ydeHne 3K0JI0THIeCKIX 0.5
aJanTalyil 4eJIoBEKay '

49 MexaucIuIIMHApHBIC METOABl AaHTPOTIOJIOTHH

50 3aporKIeHNE U Pa3BUTHE IKOJIOTHU

51 Metoasl axosoruu. JlaGopatopHas pabota «M3ydeHwe MeETOI0B 05
9KOJIOTMYECKUX HCCIIE0BAHUI» '

52 3HaueHue KOJIOTUYECKUX 3HAHUMN U1 YeJI0OBEKa

53 DKoJiorndeckue GakToOpsbI
Abuotuueckue pakTopsl. CBET KaK IKOJIOTUUECKUH (HaKTOP.

54 JIaboparopHas paboTa «BelsBieHHEe MPUCTIOCOOICHUI OPraHU3MOB K 05
BIIUSIHUIO CBETa»
Abuotuueckue dakTopsl. Temneparypa Kak SKOJIOrudeckuii pakrop.

55 Jlaboparopnast pabota «BrIsiBneHHEe MPUCTIOCOOIEHII OPraHu3MOB K 05

BJIMSITHUIO TCMIICPATYPBD»




Abuotnueckue (akTopsl. BrakHOCTh KaK 3KOJOTMUYECKHH (akTop.

56 JlaGopaTtopHas paboTa «AHaTOMHYECKHE OCOOCHHOCTH PAaCTCHHUU U3 1 05
Pa3HBIX MECT OOUTAHHS)

o7 Cpensl 0OMTaHUS OPTaHU3MOB 1

58 Buonornyeckue putmMbl 1

59 XKuznennsie GopMbl OpraHU3MOB 1

60 buoTtnueckue akropsr 1
3HayeHne OMOTHYECKUX B3aUMOJICHCTBUM JUTSI CYIIIECTBOBAHUS

61 OpraHu3MOB B cpejie 0OUTaHus 1

62 DKOJIOTUYECKHE XapaKTEPUCTUKU TOYIISIIIH 1
OcCHOBHBIE  TIOKa3aTeNW TOMYJSIIHA:  YHCICHHOCTh,  IUIOTHOCTH,

63 BO3pacTHas M MOJIOBast CTPYKTYypa 1

64 OCHOBHBIE TIOKA3aTeJH MOMYJISIIH: POXKIAEMOCTh, IIPUPOCT, TEMIT POCTA, 1
CMEPTHOCTh, MUTPAIIHH

65 DKoJIOTHYECKasi CTPYKTYpa MOIMYJISIIIIT 1

66 JluHaMuKa TOMYJISIITUY U €€ Perysius 1

67 KpuBsie pocta ynciaeHHOCTH monyisiiuu. KpuBble BEDKUBaHUS 1
Okonorndeckas Huia Bujaa. JlaboparopHas padota «I[Ipucnocobnenus

68 CEMSIH PaCTECHHH K PACCEIICHUIO» 1 0.5

69 Bun xak cucrema nomynasuit 1

70 3aKOHOMEPHOCTH TIOBEJICHUSI U MHUT'PAIUil JKUBOTHBIX 1

71 Coo0r11ecTBO OpraHu3MoB — OHOIICHO3 1

72 DKocucremMa Kak OTKpbITasi CHCTEMa 1




73 KpyroBopoT BeniecTB U MOTOK SHEPTUU B IKOCUCTEME 1

74 OcHOBHBIE TIOKA3aTENN IKOCHUCTEMBI 1

75 DKOJIOTUYECKHE MTHPaMUIbI 1

76 N3menenust cooOIIecTB — CYKIIECCHH 1
[IpupoaHbIe S5KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMBI MOPEi

" Y OKEaHOB 1

78 [Ipupoanbie 3KocucTEMBI. DKOCUCTEMBI TYHP, JIECOB, CTENEH, MyCThIHb 1

79 AHTpOTIOTr€HHBIE SKOCUCTEMBI 1
VYpboskocucremsl. [Ipaktuueckas padora «M3ydenue u onrcanme

80 ypOOIKOCHUCTEMBI 1 0.5
3aKOHOMEPHOCTH dhopMHUpOBaHUS OCHOBHBIX B3aMMOJEHCTBUI

8l OpPraHu3MOB B dKOCHCTEMAxX 1
MexaHn3Mbl BO3JEHCTBUSA 3arPsI3HEHUIN Pa3HbIX TUIIOB Ha

82 cyOopraHM3MeHHOM, OPraHU3MEHHOM, MOMYISIIUOHHOM U 9KOCUCTEMHOM 1
YPOBHSIX

83 buocdepa — obmieruranerapras 0601049Ka 3eMin 1

84 VYuenue B. U. Bepnaackoro o 6uocdepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHMOCHEPHI 1

86 KpyroBopoTsl BemecTB 1 OHOTCOXMMHUYECKUE ITUKITBI 1

87 3oHanbHOCTH OuOChepbl. OCHOBHBIE OMOMBI CYIIIH 1

88 YcToitunBocTh Ouochepsl 1

89 DKOJIOTUYECKUE KPU3ZUCHI U UX PUUUHBI 1

90 BozneiicTBue uenoBeka Ha 6nochepy 1




91 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA PACTUTENbHBIM U KUBOTHBIN MUP 1
92 Oxpana npupob! 1
93 OCHOBHBIE IPUHIHITBI YCTOMYNBOTO Pa3BUTHS YEJIOBEUECTBA U MIPUPOJIBI 1
ParmonanbHOE MPHUPOIOTIONBE30BaHUE M COXpaHEHHE OHOJOTHYECKOTO
94 pasHooOpa3us 3emin 1
95 O6061menue o reMe « MUKpPOIBOIIONUS U €€ Pe3yIbTaThl» 1
96 Oo6o006menne o Teme «MaKpOodIBOJIOIUS U €€ pe3yIbTaTh» 1
97 O6006menue o Teme «[IpoucxoxaeHNe U pa3BUTHE )KU3HU HA 3eMIIe» 1
98 O6o06menne o Teme «IIponcxoxaeHne 4eaoBeka — aHTPOTIOTEHE3) 1
a9 O06o001eHne o TeMe «IKOJIOrHsl — HayKa O B3aUMOOTHOILIEHUSIX 1
OpraHUu3MOBY
100 | OGoo6menue mo Teme «OpraHU3Mbl U Cpesia OOUTAHUS 1
101 | OOGoOmieHue Mo Teme «IKOJIOTHS BUOB U OIS 1
102 | O6oo6menue o Teme «brocdepa — rmodarbHasE IKOCUCTEMAY) 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5

YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI VI YYEHUKA

* buosorus. buonoruueckue cucremel u nporeccel, 10 kmace/ Tepemos A.B., IlerpocoBa P.A., O0miecTBO ¢ orpaHMUYE€HHON OTBETCTBEHHOCTHIO
«110l0 MHEMO3HMHA»

Tepemon A.B., IletpocoBa P.A. buonorus. buonornyeckue cucremsl u npoueccol. 10 knacc. M.- Maemo3una 2022




METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA

. MULTIMEDIA — nognepxkka kypca «O01ias 6uonorusy;

. Jlaboparopus KIIETKA; Meromuueckue matepuansl: COOpHUK HOPMATHBHBIX AOKyMeHTOB. buonorus /Cocrt. D.JI. Huempos, A. T.,
ApkanbeB. — M.: [Ipoda, 2010

Cnucok urepatypbl VISl YUYUTeIs:

1 baryeB A.C., I'ynenxoBa M.A., EneneBckuii A.I'. buonorus. BompIioii cipaBoYHUK [T IKOJILHUKOB M MOCTYIMAOMINX B BY3bl. — M.: JIpoda,

2011

2 bomrosa 1. B. Coopruk 3a1a4d o OO01Iel OMOJIOTHY JIJIs TIOCTYMAMUX B BY3bl. — M.: «OHHKC 2 1Bek» «Mup u odpazoBanuey, 20123
Ko3snosa T.A., Kyaumenko B.C. buosorus B Tabnunax 6-11 xmaccesl. CnpaBounoe nocooue. — M.: llpoda, 2010 JonmosHuTeIbHAS
JUTepaTypa sl yYuTeJs:

1 Anacracosa JLII. O6mras 6uonorus. Jugaktuaeckue marepuansl. — M.: Bentana-I'pad, 2010.- 240c.

3 MBanosa T. B. COopHHK 3aaHuii 110 001Iei OMOI0THHr: TocoOre /I yJamuxcst 001eoopa3oBar.
yupexaennii /T.B. Banosa, I'. C. Kanunosa, A.H.Msrkosa. — M.: [Ipocsemnienue, 2012

4 Koznosa T.A. Konocos C.H. [lugakTuyeckue KapTOYKU-3aqaHus 110 0011ei Ononoruu. — M.
M3natensckuit Jom «I'enmxepy», 2012 — 96¢.

» Jlabopatopus 'EHETUKA; « JlabopaTopusst ODKOCUCTEMBI;



HNurtepner-pecypcenl: Caiitel B UHTEpHeT:

* WwWw.bio.1september.ru — razera «buonorus» - npuiioxkeHue K «1 ceHTIOps»;

* WWW.bi0.nature.ru — Hay4Hbie HOBOCTH OHOJIOTHH;

* WwWw.edi0S.ru — Dit1oc — HEeHTp AUCTAHIIMOHHOTO 00Pa30BaHUS;

» www.km.ru/education - y4eOHbIe MaTepualibl U ciioBapu Ha caiite «Kupumn u Medoanit
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Anpeca caiitoB 8 MTHTEPHETE www.bio.1september.ru - razera «buosorus» -
npuioxenue K «1 ceHTsOps» Www.bio.nature.ru - HaydHbIe HOBOCTH GHOJIOTHH
www.edios.ru - DIIoC - IIEHTP JUCTAaHI[HOHHOTO oOpa3zoBanus WWW.Km.ru/education -
VYueOHbIe MaTepualbl U ciioBapu Ha caiite «Kupumt 1 Medoauii» http://school-
collection.edu.ru Exunas xosutekuus udpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://window.edu.ru/ Exunoe okHO 10cTyma K 00pa3oBaTeIbHBIM pecypcam

http://www.priroda.ru — Ilpupoaa: HaMOHAIBHBIN TOPTAJL.

http://obi.img.ras.ru — ba3a 3Hanuii M0 OMOJIOTHUH YeIOBEKa. YUSOHUK MO MOJIEKYIISIPHOMR

OHOoJIOTUH YCJIOBCKa, 6I/IOXI/IMI/II/I, (I)I/ISI/IOJ'IOI"I/II/I, TEHHOU U OCIKOBOM HHKCHCPUU.



http://www.zoomax.ru — 300JI0THs: YEIOBEK M JJOMAIIHUE XXUBOTHBIE. http://www.fipi.ru

— @enepanbHbI UHCTUTYT NIEAArOrnYeCKuX U3MEPEHUN
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