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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpeamery "buomorus" (mamee - Ouosorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe DepepanbHOTrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoir deneparum,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX MOJIOKEHUH (peiepanbHOil paboueit mporpaMmMbl BOCIIUTAHUS.

YueOubiii npeamer «buosorus» yriayonéHHoro ypoBHsS uzydeHus (10-—11
KJIACChI) SIBJSICTCS OJIHUM W3 KOMIIOHEHTOB MpeaMeTHOU obnactu «ECcTecTBEHHO-
Hay4dHble ipeaMeTh». CornacHo nonoxeHusM @I'OC COO npodunsHbIe yaeOHBIC
OpeAMEThl, H3ydyaeMble Ha YyriayOJEHHOM YpOBHE, SBISIOTCS  CIIOCOOOM
muddepeHnranun  00ydeHUsT Ha YPOBHE CpeaHEero oolmiero oOpa3oBaHUS U
MPU3BAaHbl 00ECMEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIMUM, CpPEeAHUM
o01IKUM, cpeHUM TTPOoeCCUOHATIBHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIA M3 JTUX YYEOHBIX MPEAMETOB JOJDKEH OBITh OpPHEHTUPOBAH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTH HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIUIUHON, 3KOJIOTUEH, ICUXOJIOTUEN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” naét npeacraBieHue o 1eiIu
U 3a7]a4ax U3ydyeHus yueOHoro npeamera «buonorus» Ha yriiyOJIEHHOM YpOBHE,
ompeieNsieT o0s3arenbHOe (MHBAPHAHTHOE) TIPEIIMETHOE COJIepKaHUE, €ro
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne Mo Kiaccawm,
PEKOMEHIYET MOCIeA0BATeIbHOCTh W3Y4YEHHs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpoliecca,
BO3PACTHBIX 0COOCHHOCTEN o0ydaromuxcs. B nmporpamme mo Ononoruu peaan3oBaH
MPUHIIUAT MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTMH Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHus, Omnarojaps dYemMy [MpOCMAaTpUBAETCS  HANpPaBICHHOCTbh  Ha
nocjeaAyIiee pa3BUTHE OUOJOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUSA,  IKOJOTHYECKOTO
MBIIICHUS, TIPEJICTABICHUH O 3I0pPOBOM 00pa3e )KU3HU, Ha BOCIIUTAHUE OEPEIKHOTO
OTHOIIICHHS K OKpY’Karolleld mMpupoaHoi cpeae. B mporpamMmMe mo OMOJIOTUMU TakKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mnpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO Kk TUIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U
MIPEMETHBIM pe3yJIbTaTaM 00y4ueHUs ¥ B JOPMUPOBAHUU OCHOBHBIX BUJIOB Y4EOHO-
MO3HABATEIILHON JICSITEIbBHOCTH OOYYaroMIMXCSl 10 OCBOCHHIO COJICPIKAHUS
OMOJIOTMYECKOT0 00pa30BaHUs HA YPOBHE CPEAHETO 00111ero 00pa3oBaHus.

VYuebnsiii npeaMer «buosorus» Ha ypoBHE cpelHero oOuero oopazoBaHus
3aBeplIaeT OnoNornueckoe 00pa3oBaHMUE B IIKOJIE U OPUEHTUPOBAH HA PACHIMPEHUE
U yriyOJeHue 3HaHUH 00yJaroluXxcs 0 dKUBOU MPUPOJIE, OCHOBAX MOJIEKYJIAPHOU U



KJIETOYHOW OMOJOTHH, SMOPHUOJIOTUN M OMOJIOTUU Pa3BUTHA, T€HETUKHU, CENEKIINH,
OMOTEXHOJIOTHH, FBOJIFOLIMOHHOTO YUEHUS U SKOJIOTHH.

Nzyuyenne yueOHOro mnpeamera «buomnorus» Ha yriIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYAIOIIUXCS K TMOCIEAYIOIIEMY IOJIYYEHUIO
Ouonornyeckoro  oOpa3oBaHMs B By3ax M OpraHu3alusx  CPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEpKaHMsI COCTABIISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYarOUIMMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTue. Tak,
pacuMpeHbl U yriayOJeHbl OHOJOTUYECKUE 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIIOTMYECKUE CBEAEHUS TPUKIIATHOTO U MTOMCKOBOTO
XapaKkTepa, KOTOPbIE MOXXHO HCIIOJIb30BaTh KAK OPUEHTHUPHI JUIS MOCIIETYIOLIErO
BbIOOpa mpodeccur. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHWM C
COOTBETCTBYIOIIMMH 3HAaHUSIMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUU
(bU3UKK, XUMUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM U 53BOJIOLUMOHHBI MOAXOABl K HW3YYEHHIO OHOJIOTHU.
CorylacHO UM, U3y4arOTCsl CBOKCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUIS AKUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpTraHU3AILMH, BOJIOLMH OPraHMYEeCKOro Myupa Ha 3emiie,
COoXpaHeHus1 OMOJIOrMYECKOro pa3Hoo0pasus miaHeTsl. Tak, B 10 kiacce uzyvarorcs
OCHOBBI MOJICKYJIIPHOW M KJICTOYHOM OHOJIOTHH, SMOPHOJIOTHH W OHOJIOTHH
pa3BUTHUS, TEHETUKU U CEJEKIHH, OMOTEXHOJIOTUM U CHUHTETUYECKOW OMOJIOTHuH,
aKTyaJU3UPYIOTCsS 3HaHMSI OOyYarolIMXCsl MO OOTaHUKE, 300JI0TMH, aHATOMUH,
¢dbuzunonornu yenoreka. B 11 kiacce u3y4aroTcsi SBOJIOIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U yueHue o ouocdepe.

VYuebnsiii npeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00y4aroluMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJI,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT00o0pa3uM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOIIUXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aCleKTax OMOJOTMYeCKUX 3HaHUM. J{is
pa3BUTUSL M TOJACpXKaHUS HHTEpeca OO0ydJarommxcs K OWOJIOrMM Hapsaay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOI0 MaTepuaa B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHS] U Pa3BUTHS
TOM WJIK MHOM 00J1aCTH OMOJIOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B pPEIlIEHUE BAXKHEUITNX OMOJOTUYECKUX U SKOJIOTUYECKUX MTPOOIIEM.

Lenb n3yuenus: yueOHoro npenmera «buonorus» Ha yriyOia€éHHOM YpOBHE —
OBJIaJIcHHE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM



OpraHW3allud JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
WCITOJIB30BaTh TH 3HAHUSA B (DOPMHUPOBAHWM MHTEpEca K ONMPEACIIEHHON 00J1acTh
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYECKOTr0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yrayOon€HHOM ypoBHE 00€CTIeUnBACTCS PEIICHUEM CIICIYIONNX 3aa4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3vu M OCOOCHHOCTSX OMOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISIUs, B, OMOreo1eH03, Onocdepa); 0 BhIIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUSIX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YalIIMXCd C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATENILCKUMHU  METOJlaMU  OMOJIOTUYECKMX HayK (MOJIEKYJISIpHOM U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIINU,
OMOTEXHOJIOTMHM W CHHTETHYECKOM OHMOJIOTHM, TaJICOHTOJOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUSI OHOJIOTMYECKUX HCCIECIOBAaHUN B
nabopatopud W B mOpupojae (HaOMIOJeHUE, W3MEpPEHHE, OSKCIEPUMEHT,
MOJICJIUPOBAHUE);

OBJIaJicHUE OOYYaIOIMUMUCA YMEHHMSIMHU: CAaMOCTOSITEIbHO  HaXOJUTh,
aHaJM3UPOBaTh M HCMOJb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; TO0JIb30BaThCS
OMOJOTUYECKONW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¥  COIMAIBHO-JKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH MEATETLHOCTH I10
OTHOIIICHUIO K OKpPYXKalIlel NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATh  MEPBI
nporiIakTUKU WHGEKITMOHHBIX 3a00JeBaHU, TPaBWIa TOBEJACHUS B MPUPOJIEC U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHON KM3HENEATETLHOCTH B YPE3BBIYANHBIX
CUTyallusX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOITUXCS HHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN B
MpOIIECC€ 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMH €I TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, IPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICIOBAaHUH,
peleHusi OUMOJOTUYECKUX 3a7ad, MOACIUPOBAHUS OHOJOTMYECKUX OOBEKTOB H
MPOIIECCOB;

BOCIIUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW TPHUPOJC B
IIEJIOM M K OTJICTIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,



TEHETUYECKON IPaMOTHOCTH, OOIIEH KyJIbTYpPhI IOBEICHHS B PUPO/IS; HHTETPAIIUN
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHrue  OOyYaroIMMHCS  KOMIIETEHTHOCTH B PaIMOHAILHOM
PUPOAOIIOIL30BaHUHU (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocdepsl), COXpaHEHHUH COOCTBEHHOTO 3/I0POBbSI U  3JI0POBbS
OKpyXaromux Jrofeil (coOmrogeHuss Mep npoduiakTukd — 3a00JeBaHUM,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaIUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3JaHWe  YCIOBUM  JUIsi ~ OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU o0OpazoBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NOCJIEYIOIIEMY TPO(ECCHOHATBFHOMY CaMOOIPEAEIECHUIO, B COOTBETCTBHHU C
WHIMBUTyaJIbHBIMU UHTEPECAMH U MMOTPEOHOCTSMU PETHOHA.

OO111ee YMCII0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTMH Ha yriayOJeHHOM
YpOBHE CpelHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 kiacce — 102
yaca (3 yaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEZIel0).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBJISETCS ¢ YYETOM CHenupUKU €ro CoJiepKaHUsl W HANpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHHWE JA0OPATOPHBIX M MpPAaKTHUYECKUX padoT. Takxke ydactue
OOy4YaronIMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENHCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEACNACTCS yUUTeIeM Ha OCHOBE UMEIOIINXCSI MaTepUaTbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM M U3y4aeMble UMM TPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIE HCCIECIOBAaHUS B
OMOJIOTHH.

3HadeHne OMOJOruK B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosnoruei. 3HaueHHE OWOJIOTHUU B
MPAKTUYECKOM JEATCIIBHOCTA YEJIOBEKA: MEIULHMHE, CEIbCKOM XO3SIMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
I'apseit, I'. Mennens, B. U. Bepuanckuit, W. I1. 11aBnos, . . Meunukos, H. H.
Bagunos, H. B. Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3Y4YeHHUE

JKuBble cucTeMbl Kak mpeaMer u3ydeHus Ouonoruu. CBONCTBa >KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh W IEJIOCTHOCTb,
CIOKHOCTh M YIOPSAIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpPTraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, NU3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHU OpraHu3alld KUBBIX CHUCTEM: MOJICKYJISIDHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIH, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuveckuit), oOuochepusiii. Ilpoueccel, Hpoucxonsdlue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HH Kak (opMa CyIIecCTBOBAHUS
Marepuu. Hayku, n3ydaromme x’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OpPTraHU3ALUU.

N3yuenne >kuBBIX cucTteM. Meroasl Ouosiorndeckoid Hayku. HaOmroneHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. Ilondarue o 3aBUCUMON U
He3aBUCUMOM TiepeMeHHOU. [IlnanupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBast runote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux maHHbIX. OTIEHKA JOCTOBEPHOCTH MOITYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUsA pe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmunpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpraHU3alUHU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU TTPUPOJIBI».

O6opynoBanue: 1a00paTtopHOe 00OPYIOBAHUE JIJIsi TPOBEACHUS HAOIIOICHU,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB MpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Hlneiaen, P. BupxoB). OCHOBHbBIC MOJIOKEHUS COBPEMEHHOW KJIETOUYHOU
TEOPUH.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METO MEUYEHBIX aTOMOB, AU(PEepeHInaNbHOE
LHEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTHA METOLOB MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne MeETONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaIbHoe EHTPUGYTUPOBAHUE,
IT1IP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHYECKAM COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEISA, PEareHTa, y4aCcTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperysiunuu. MuHepanbHbIe BEIIeCTBA KJIETKU, UX Ouojoruueckas posb. Posb
KaTMOHOB ¥ aHUOHOB B KIIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypbl OenkoBoi Moinekysnbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypauus. CpoiictBa ©OenkoB. Kiaccudukamus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIMTOCAXapPUIAbl U TOJIHCAXaPU/IBIL.
OOmuit  mnaH CcTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE cBOMcTBa. Kitaccudukaiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. MecroHaxoxaeHue u ouonornueckue pynknum JTHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B Moliekyine ATO.
buonornyeckue pynkuuu AT®. BoccTaHOBIEHHBIE IEPEHOCUNKH, UX (DYHKIIMH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexsenuponanue JJHK. Memoowsi
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
CocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJEKyn. Mooeruposanue
CMpPYKmMypsl U QYHKYU OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckull cCuHme3s OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCcTpauumn

[Toptperst: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, O©.
Conrep, C. [Ipy3unep.

Hnarpammel: «PacnpeneneHne XMMHYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«PacripeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOILH.

Tabnuuel u cxembl: «lleproguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MoJeKynbl BOIbl», «BellectBa B coctaBe opranusmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYyJbl», «CTpoeHHE MOJIEKYI
yrieBooBy, «CTpoeHre MoyieKyn JHUnuaoB», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OO6opynoBaHuEe: XUMUYECKAsI IOCY1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHUE OCIKOB C TOMOIIBIO KAYECTBEHHBIX
peaKIii».

JlaGopaTopHnasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. Crpoenue u GQyHKUNH KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUS] TEeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue v GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KieTKH. [1na3zmMaTuueckas
MeMOpana (tuiazmanemma). CTpykTypa Iia3MaTH4eckol MeMOpanbl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: macCuBHbIN (Tudy3usi, ooneraéHnas
mud¢ys3us), aKTUBHBINA (NMEPBUYHBIM W BTOPUYHBIM aKTUBHBIA TPaHCIOPT).
[Tonynponuiaemocts MeMOpaHbl. PaboTa HaTpHii-KaqueBoro Hacoca. DHIOIUTO3:
MUHOIMTO3, Qaronuro3. Dk3o1uTo3. Kietounas crenka. CTpykrypa U (QpyHKIUH
KJIETOYHOM CTEHKU PAacTEHUM, TPUOOB.

[Hurtomna3ma. [{uto3one. Llutockener. [IBmxeHne nuroriazMbl. OpraHouasl
kJeTkl. OTHOMEMOpaHHbIE OPTaHOMIbI KIETKHU: dHAoIIa3Marndeckas cetb (D11C),
anmapaT [olbpkM, JM30COMBI, HUX CTpoeHHe U (yHKUMU. B3anMocss3b
OJTHOMEMOpaHHBIX OpPraHoOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanysisipHbIi) SHAOIIA3MAaTUUYECKU I PETUKYITYM.
CekperopHas (yHkuus annapara ['onbixu. Moougukayus benxkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame 1 o01v0xcu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIX kineTtok. Kiterounstii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBI  KIJIETKM:  MHUTOXOHIPHUH,  TJIACTUIBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHbBIE MIIACTUABI OTOCUHTE3UPYIOIIUX 3YKAPUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opraHonabl kjaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. Ilpomescymounvie Gunamenmol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE — KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Kietouynslit
ueHtp. CrpoeHMe W JBWKEHUE JKTYTHUKOB U pecHUYeK. MHUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. OGosouka siipa, XpOMaTUH, KapHoILia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuun. SnepHpiii 0enkoBBI MaTpuKkc. IIpocTpaHCTBEHHOE paCIONIOKEHUE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamun u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKu 6 mumosze. Aoephbiil
Mpaucnopm.

Knerounsle BkatoueHus1. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTETBHOM, )KUBOTHOM, TPUOHON).

JdeMoHCcTpauu



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymmuc.

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKm», «CTpocHHe
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKu», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTtopnass pabora «l3ydeHue CTpOEHUS] KIETOK Pa3IUUYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnenoBaHue IIa3MoNIM3a W JAEIUIA3MOJU3a B
PACTUTENbHBIX KIIETKaX».

IIpakTuyeckasi padora «/3yueHne IBUKEHHS IUTOILIa3MbI B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AcCCUMUTISALINS U JUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(PHBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. JHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHne AT B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHME, CBOMCTBA W MEXAHHU3M JCHCTBUS.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPbl M OEIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHMX BEIIECTB B KiIEeTKe. DOTOCHHTES.
AHOoKcucenHbIll U OKCcuceHHblll omocunmes y baxmepuii. Ceemocodouparoujue
nUSMeHmovl U NUSMEeHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOImIacToB B mpouecce
¢dotocunrteza. CBetoBas u TeMHOBas pasbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. IlpogykTUBHOCTH (poTOCUHTE3a. BiusHue pa3andHbx PakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCUHTE3A.

XEeMOCHUHTE3. Pa3nooGpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIINE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOJHbIE
OakTepuu. 3HaYECHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bumjsl Opoxxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIHN OOJIE3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JbIXaHUE. POIb MUTOXOHIpUN B
npoiieccax ouonornyeckoro okucienus. [{uknmnueckue peakiun. OKUCIUTEITEHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduernma npomonos. Cunmes ATD:



paboma npomornnou ATD-cunmaszwvl. IlpenmyriecTBa a’pobHOTO TyTH OOMEHA
BEIIECTB Mepe aHadpoOHBIM. D (HEKTUBHOCTH YJHEPTETUYECKOTO OOMEHA.

JleMoHCTpauun

[Toptpertsr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibl u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocunTes
oenka», «CtpoeHne pepMeHTa», « XEeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME AJI MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTPENapaToB.

JlabopaTtopHasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuIa3bl WK KaTaaasbl)y.

JlabopaTtopnass padora «/3yueHue (QepMEHTATUBHOTO PACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX».

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHasi padora «CpaBHeHHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciiencrBennasi uHgopmanus 4 peaju3anus eé B KiIeTKe

Peakunn mMarpudHoro cunres3a. [IpuHININ KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOI, €ro cBoucTBa. TpaHckpunuusa — wmaTtpuunbli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPALICIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npeocmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHOT. Peryisiusi akTUBHOCTH T'€HOB Yy MpOKapuoT. I'mmores3a
onepona (®. XKako6, XK. Mano). Moaekynsaprvle Mexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycel — HekeTouHble (hOPMBI )KU3HU U O0JUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux supycos, PHK-codepocawux eupycos, 6akxmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasda.

BupycHsie 3a00sieBanus YesnoBekKa, >kMBOTHbIX, pactenuii. CITN /], COVID-19,
COIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz oonvwux maccusos («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oannwvix. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodvt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

Tabmuubr u cxembl: «brocunTtes O6enkay, «['eHeTnyeckuit Kom», «BUpych»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisius. WMutepdaza u Mutos.
Oco0eHHOCTH TpolleccoB, MpoTekalIux B uHTepdaze. [loAroTroBka KIETKH K
nenenuro.  [IpecuHTteTndyecknii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETUYECKUH (MPEMUTOTUUYECKUI) TIEPUOIbI UHTEP(DA3HI.

Martpuunbii cunres JIHK — permmkanumsa. [lpuanuner permmkanym JITHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TemomMepaza. XPOMOCOMHBIM HaOOp KIETKH — KapuOTHUIl. JIUIIOWJIHBIA W
rarionaHbll  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne kieTku — Muto3. CTaiuu MUATO3a U TPOUCXOASAIINE B HUX MPOLIECCHI.
Tunbl Muto3a. Kapnoknnes u nuTokuHe3. buonornyeckoe 3HayeHUE MUTO3A.

Perynsinusa MUTOTHYECKOrO IUKIA KJIETKHU. [IporpamMmmupyemasi KieTouyHas
rudesb — anomnTo3.

Knerounoe snpo, XpoMocombl, (GyHKIIMOHAJIbHAsE T€HOMHUKA. MexaHuzmol
npoaughepayuu, ouggpepenyuposku, cmaperus u eubenu kKiemox. «lLlugposas
KiemKka» — ououngopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIeMKU.

JlemoHcTpanuu

Tabnuupl U cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdy, «CtpoeHue
xpomocomy, «Permmkamusa JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEILIKA JIyKa».

JlaGoparopnass  padora  «l/3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlaGopaTopHnasi pabora «HaGmoieHre MUTO3a B KJIETKAX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OEHHOCTH CTPOCHUS U )KU3HEACATEITHHOCTA OTHOKJICTOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHBIE T'PHUOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHE
poTucThl. KoNoHMaIbHbIE OPraHU3MBL.



B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucTeMbl opranoB. Opranusm kak eiuHoe uesnoe. ['omeocras.

Tkanu pacteHuid. TUIIBI paCTUTENIbHBIX TKAHEW: 00pa3zoBaTeIbHAasl, TOKPOBHAS,
IPOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUMH U
PAacCIIOIOKEHUA TKAaHEH B OPraHaX PacTEHUM.

TKaHU JKMBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAaHEW: DIIUTEIMAJIbHAA,
COCMHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTH CTpPOeHHUsA, (PyHKUMNA H
PAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeloBeKa. DyHKIMKA OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUM cKesleT. CTPOEHUE U THTIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIECTOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PacCTEHHI:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauusmos. Iloronenne Boapl, yriaeKUCIoro raza i MUHEpaIbHbIX
BellleCTB  pacTeHusasmu.  [Iutanme  KuBOTHBIX.  BHyTpumosioctHoe u
BHYTPHUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOTO TpakTa. [lumeBapurenbHble kene3bl. [lnmeBapuTenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuit. J{prxanue >kuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxxHoe apixanue. JlpIxarenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL U
MIIeKonUTaomuX. Perymsus npixanus. JlprxareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyrm KpoBooOpamieHus. OBOJIOLHOHHBIC
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brinenenue y opranusmos. Beienenue y pacteHuil. BeiaeneHue y )KUBOTHBIX.
CokpatutenbHble Bakyonau. Oprasbl BbigeneHus. POuibTpalus, CEKpeuus Hu
oOpaTHOe BcacblBaHME KaK MEXaHU3Mbl PaOOThl OpraHoB BbiAeneHUs. CBS3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIICIMTEIBHOM CcHUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX >KUBOTHBIX U 4enoBeka. [louku. Ctpoenue u QpyHKIHOHHMPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHoOpsI
OaKTepuil U UCTHI MPOCTEHIIMX. 3alI1Ta y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3ammra opraHm3Ma OT OoJie3Her. MiMmyHHas cuctema yenoBeka. KileTouHbld 1
I'YMOpaJbHBI UMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celeKkTuBHOro ummyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte ¥ perymanus |y OpramusmoB. Paznpaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucsl. Pa3apakuMOCTh U peTyslus y paCTCHUN.
PocTroBble BelllecTBa U X 3HAYCHHUE.

HepBHasg cucrema u pediekTopHas peryiasiuus y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIONMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisinus W 3HAOKPUHHAs CHCTEMA UBOTHBIX U YEJIOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleicTBHE TOPMOHOB. B3auMocCBs3b
HEPBHOU M SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmunpl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopocim», «bakrepum», «lIpocreimme», «Opranbsl HBETKOBBIX PacTEHUN,
«CucremMbl  OpPraHoB MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuii», «KopueBbie cuctembny, «CTpoeHue cTedisy,
«CTpoeHue JNHCTOBOM IUIACTUHKW», «TKaHM KUBOTHBIX», «CKEIET 4YeIOBEeKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucreMay,
«BpraenurensHas cucrteMa», «IOHIOKpUHHAs cuctemay, «CTpOEHUE MBIIIIBDY,
«mmynurer»,  «KuiieuynomonoctHele»y, «CxeMa  MUTaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOEHHE THUIPHDY,
«CtpoeHue miaHapum», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecMmeikaromuxcs»,  «Hepras  cucrema  nruny, «HepBHas — cucrema
MIIeKonuTaromux», «HepBHas cuctema yenoBekay, «Pediexcy.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEenapaThl OJHOKJIETOUHBIX
OpraHMW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIUU



HACEKOMBIX, UTJIOKOXHUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHUH, repOapuu
pacTeHUN pa3HbIX OTJAEJOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
00opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB o AelcTBrUeM (hepMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTU JIETKUX, MEXaHH3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEH KUBOTHBIX).

JlabopaTopHasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs: IOYKOBaHHE, CHOPYJISALUA,
dbparmeHTans, KIOHHPOBaHUE.

[TonoBoe pa3zmuHoxkeHue. [lonoBeie kineTku, wian rameTtel. Meio3. Craaun
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnarosep. bruonorndecknii cMbICIT
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BuTre. I'aMeTorenes y )KxUBOTHBIX. [10JI0BBIE JKee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIETOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmofnoTBOpeHHEe U 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. CHocoObl
OIUTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. brnacmyna, munvi
onacmyn. OCOOEHHOCTH JPOOJICHUST MIIECKOMUTAIOUIUX. 3apOJABIIICBBIE JUCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW W3 3apO/JIbIIIEBBIX JIUCTKOB. B3aumHoe
BIIMSIHUE YacTel pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATIbHAS WHAYKIUSA).
3akyagka IUIaHA CTPOCHUSI JKMBOTHOIO KakK PE3ylbTaT HEpPapXUUYECKUX
B3aMMOJICUCTBUI TEHOB. BriusHue Ha 5MOpPHOHANIBHOE pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYXKAIOIICH Cpe/Ibl.

Poct u pasButhe X)uBOTHBIX. I[locTomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ meramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HAUYEHHE MPSAMOTrO U HEMPSMOIO
pa3BUTHUS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbsl pocTta >KUBOTHBIX. DaKTOpPHI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTauu MocTIMOPHOHAIBHOTO Pa3BUTHUS



y JKMUBOTHBIX U 4enoBeka. [lepuonpl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IIMKJIe pacTeHuil. OOpa3oBaHue criop B rpoliecce Meio3a. 'ametorenes
y pactenuil. OmI0JOTBOPEHNE U PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOiHOE
OIJIOJJOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBl pETYISALANA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHCcTpauU

[Toptpers: C. I'. HaBammun, X. llneman.

Tabmuupel U cxembl: «BereraTuBHOE pa3MHOXKEHUE», «Turbl Oecnoiaoro
pa3sMHOXKEHUD», «Pa3zMHOXKEHME XITaMHIIOMOHAIbD, «Pa3MHOXKEHHE JBIJICHBD»,
«Pa3MHO)eHue AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AWLEKIETKH U criepMaro3ounay, «OCHOBHBIE CTaguu OHTOTeHe3ay, «lIpsmoe n
HempsiMoe  pas3BuTue», «Pa3BuTue Maickoro xyka», «Pa3Butme capaHumy,
«Pa3zButne narymkw», «J/IBOMHOE OIUIONOTBOPEHHE Y IIBETKOBBIX PACTECHHI»,
«CTpoeHue ceMsH OJHOJOJIBHBIX U JABYAOJIBHBIX PACTCHUN», «JKU3HEHHBIN LUK
MOPCKOU KanmycTbDy, «KU3HEHHBIN TUKI MXa», «/KU3HEHHBIN [IUKJI TAIIOPOTHUKAY,
«OKW3HEHHBIN [IUKII COCHBI».

OOopynoBaHHe: CBETOBOM MMKPOCKOI, MHKpPOIIpenapaThl SHWLEKIETOK |
CIIEPMATO30UI0B, MOAEND «LIMKIT pa3BUTHS JIATYILIKIY.

JlaGoparopHas padora «/3ydeHue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenapaTaxy.

IIpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITI03BOHOYHBIX JKMBOTHBIX).

JlaGoparopnass pabora «CTpoeHHE OpPraHoB Pa3MHOKEHUS BBICIIAX
pacTeHu».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYHMBOCTH
OPraHu3MoB

HcTopust cTaHOBIEHUS U PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€4E€CTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKH.
Pa6otsr H. K. KonsiioBa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kaprnieuenko,
10. A. ®mmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATHSA U CUMBOJIBI. [ OMOJIOrHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMWUHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UTOTA, YUCTAS JIMHUS, THOPUABI, TEHOTHUII, (PEHOTHII.
OCHOBHBIE ~ METOABI ~ TE€HETUKU:  THOPHUIOJIOTMYECKUN,  LMTOJOTMYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH M.

JlemoHcTpanuu



[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benosepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunps! u cxeMbl: «MeTo1bl TeHETUKNY, «CXEMBI CKPELLIUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna kKak OOBEKT T'€HETUYECKUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHnaens — 3aKOH

eAMHO00pa3usi ruOpUI0B MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUIeHUs] NPU3HAKOB. l{uTonormyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

Ananmsupyromee ckpemmBanne. [[poMeKyTOUHBIN XapaKTep HACIEIOBAHUS.
Pacuierienre npu3HakoB Py HEMOJIHOM JOMUHUPOBAHUU.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HacJieJIOBaHUsI TPU3HAKOB. [[uToIOrnYeckrie 0OCHOBBI JUTHOPUIHOTO CKPEIIBaAHUS.

CuerieHHoe HacienoBaHue npuszHakoB. PabGotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXIYy TIeHaMh. XPOMOCOMHas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojila. XpOMOCOMHBIM MEXAHU3M OMpPEACIECHUS Moia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMeTHbId MOoJ. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacnegoBanue nmpru3HakoB, CHETJIEHHBIX C MTOJIOM.

I'eHoTun kak uenoctHas cucrema. [ienoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM ajuienn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommniementapuocts. Onuctas. [lonmumepus.

['eHeTMYECKUI KOHTPOJIb Pa3BUTHS PACTEHHM, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MOIOTHYECKUX  TPOIIECCOB, TOBEACHUS W  KOTHUTHUBHBIX  (DYyHKIIHUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHUS HACJIEACTBEHHOU HH(POPMAIIUU B TIOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoit 3akoHbl Menpaens», «Tpetuit 3aKoH
Meunnens», «AHamu3upyoliee CcKpeluBaHue», «HemomHoe aOMUHUpPOBaHHEY,
«ClemieHHOe HacleoBaHUE TMPHU3HAKOB Yy Jpo30duiibl», «l'€HeTHMKa ToJay,
«Kapuotun denoBeka», «Kapuotun npozodwib», «Kapuotunm mnTULBDY,
«MHOXECTBEHHBIN aJlJIeIU3M», «B3auMo1eiCTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasus
rHOpUJIOB TIEPBOTO TIOKOJICHWSI M PACIICIJICHUS TPU3HAKOB, MOJENb IS
JEMOHCTpPAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS



JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUSA NPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

IIpakTnyeckas padora «lI3ydyeHue pe3yabTaTOB MOHOTHMOPUIHOIO
CKpEIIMBAHUS Y IPO30(PUITBI».

IIpakTuueckass  paGora  «lM3ydyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKPEIMBaHUSA Y IPO30(DUIIBDY».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HopMUpOBaHUM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE U KOJMYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

Mopaudukanuonnass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanrioHHbBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOIu(DUKAITMOHHON
V3MEHYUBOCTH.

['eHoTMIIMYECKAsA M3MEHUYNBOCTh. CBOKMCTBA TEHOTUIMMYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYUBOCTH B CO3JJaHUU
IeHETUYECKOr0 pa3HoOOpa3us B Mpeiesiax OJHOrO BUIA.

MyTanmonHass M3MEHYMBOCTh. BuUIBI MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  WHIAYUUPOBAHHBICE MYyTallMd. SnepHble U
nUToIIa3MaTuyeckue Myranuu. CoMaTUYecKUue U MoJjoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauud. MyrtareHpl M WX BJIUMSIHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAlMOHHOI'O IIpolecca. 3aKOH T'OMOJOTMYECKHUX pSIOB B
HacienctBeHHoM n3MeHunBoctd (H.M. BaBunoB). BHednepHass WU3MEHUMBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb ONULEHEMUYECKUX Gaxkmopos 6
HACNe008aHUU U USMEHUUBOCU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JleMoHCTpauumn

IToptpersr: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabnmuet u  cxembl: «Buasl u3mMeHunBOCTHY», «MoaudukaoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiosy,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEeKay», « Bumbl myTammiiy.

OO6opynioBaHue: XKMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadpum) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHON KPUBOW.



IIpakTuyeckas padora «Myranuu y apo3o¢uisl  (Ha TOTOBBIX
MUKpOIpenaparax)m».

Tema 14. I'eHeTnKa YesIOBeKA

Kapuotun denoBeka. MexayHapoaHas IporpamMMa HCCIEIOBaHUS T€HOMa
4yejaoBeKa. MeToabl  M3YYEHMsI TEHETUKHA  4YEJIOBEKA: T'€HEAIOTHYECKHUM,
OJIM3HEIOBEIN, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[11IP-ananu3a. HaciaencTBeHHbIe 3a00JIeBaHUs YeslOBEeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oosie3HH dYenoBeka. boyie3HW ¢ HACNENCTBEHHOM IMPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peTaKTUPOBAHUS FT€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
($hU3MYECKOMY U XMMUYECKOMY 3arpsi3HCHHUIO OKpY»Karolei cpenl. ['eneTnueckas
MPEIPACIIOIOKEHHOCTD YETTOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToJpl U3yuyeHUS T€HETUKU
yesoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POIAOCIOBHOW.

Tema 15. Cesnrekuusi OpraHu3zMoB

JomecTukanus u cenekuus. 3apoKJIeHUE CEJIEKIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS M MHOT0OOpas3us KyJIbTYPHBIX
pacteHuid. Ponb cenekunm B CO3JaHNU COPTOB PACTEHUN U TTOPOJI ) KUBOTHBIX. COPT,
Mopoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUYMBOCTH
H. 1. BaBumnoBa, ero 3HaueHue JJis CEISKITMOHHON pabOTHI.

Metonbl ceneknMoHHON paboThl. MCKycCTBEHHBIH OTOOp: MacCOBBIA H
VHIUBUTYAJIbHBIM. ITarnbl KOMOUWHAIIMOHHOM CCJICKIIUU. HcnriTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TE€HOTUITY C TOMOIIBIO OIICHKU
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMonisio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJI  CEJEKIMOHHOM  paboThl.
PanmnanoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTyPHBIX
dbopm opranu3mMoB. HMcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHHMS U METOJOB
pexomoOuHanTHBIX JIHK 1151 mostydeHust iCX0THOTO MaTepuaia Jjisi CeeKIUH.

[Tomyuenue MOJIUTLIIOUIOB. BryTtpuBnaosas TUOpUIN3AIINS.
brmuskopoicTBEeHHOE — CKpemmBaHue, wid — WHOpuauHr.  HepoacTBenHoe
CKpelnMBaHue, Win ayTopuauHr. ['erepo3uc u ero npuyuHbl. Mcmonb3oBaHue
retepo3uca B ceneknuu. OtaanéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus



MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKITUN PACTCHUI U JKUBOTHBIX. «3e1éHas
DpesoIoOYUAN.

CoxpaHeHre U U3y4eHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX POJIMYEH I CO3J]aHUs HOBBIX COPTOB M THOPHIOB CEILCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u ynpasieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMBICTIOBLIX  HCUBOMHBIX 6 UYEeadx YIyduleHusl
cywecmseyomux u co30aHus HOB8bIX NOPOO, JUHUU U KPOCCO8, 8 MOM Hucie C
NpUMEHeHUeM COBPEMEHHBIX MeMO008 HAYYUHBIX UCCIe008AHULL, Nepedosblx uoell U
NnepCcneKmuBHbIX MexHON02U.

JdeMoHCcTpauu

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. J. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuibl u cxembl: «LIeHTpBI TPOUCXOXKIECHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTubpuauzanusy, «MyTtarenesy.

JlabopaTopHasi pabdora «/3yueHne coOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAIITHUX YKUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

IKcKypeusi «OCHOBHBIE METOIbI U JOCTHUKEHHSI CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIHIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATELHBIM YyYaCTOK, B TEIIMYHOE XO3SMCTBO, B JIaDOpAaTOPHIO
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBHI, MHUKPOOPTAHU3MBI, 170. XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIEOOTeUYeHHEe, TMOJIYyYEeHUE KHUCJIOMOJIOYHBIX IMPOJYKTOB,
BUHOjiee. Mukpoouonoruueckuii cuHte3. OOBEKTHl MHUKPOOHOJIOTUYECKHUX
TexHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LICJICHAIIPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIbIO MOJYYEHHSI OPTaHU3MOB U UX KOMIIOHEHTOB,
CoJIepKaIluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.

Knerounas mHxenepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTCHUN U
KUBOTHBIX. Kpuobanku. ComaTudeckas ruOpuau3anus W COMATHYECKUM
sMOpuorene3. lcnonb3oBaHue TramiouoB B CEJICKUMH pacTeHuil. [lonyuernue
MOHOKIOHAbHBIX anmumein. Mcnonv3oeanue MOHOKIOHANbHBIX U NOJIUKIOHANbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AUIEKJIETOK U KJIIOHUPOBAHHUE KUBOTHBIX. METO/ TpaHCIJIAHTALUK SJIEp KIIETOK.



Texnono2uu 0300po6nenus, KyibmueUpo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMOCOMHass M TeHHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHcTpyupoBanue pekomouHanTHbIx JIHK. Co3zdanue mpanceennvix opeanuzmos.
JlocTrxkeHus ¥ epCIEeKTUBBI XPOMOCOMHOM Y TEHHOW MHKEHEPUHU. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIeMbl TEHHOW NHKEHEPUU.

Menununckue ouorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JMAarHocTika. MeTa0oJIOMHBIN aHanu3, TeHOUEHTPUYECKUU aHajdu3 MpoTeoMa
YeJOBEKA I OLIEHKH COCTOSIHUSI €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-OumoumkeHepus i pa3paOOTKU
(yHIaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTMH TPEXMEpPHOro OuonmpuHTHUHra U ckaddonauara
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C ILEJIbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3amuTel OT Bo3Oyautened OPBU, ycTaHoBieHHE MOJIEKYJSPHBIX MEXAHH3MOB
¢bynkunonupoBanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCO00 OMACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! u cxemsl: «/cnoap3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IPOMU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast UHXKEHEpUs».

JlaGopaTopHasi padora «3yueHrne 00bEKTOB OMOTEXHOIOTUM.

IpakTnueckas padora «lloydyeHre MOJOYHOKHUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE 3BOJIONUOHHBIX INpeIACTABJICHUNA B
ouoJiorumn

OpomonmonHas Teopust Y. JlapBuna. IlpeAnochUIKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aedaTenbHocTh Y. JlapBuHa.

JIBrokynye cuiibl 3BOTIOIIUK BUA0B 110 Y. JlapBUHY (BBICOKast HHTEHCUBHOCTD
pa3MHOKEHUST ~ OpPraHU3MOB, HACJEACTBEHHas HM3MEHYMBOCTh, OopbbOa 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINH OTOOD).

Odopmienne cunterndeckoir Tteopuu dBomonmu (CTD). HelTpanbhas
teopust dBomonuu. CoBpeMEHHass JBOJIONMOHHAS  OwWojorus. 3HAYCHUE
ABOJIIOIIMOHHON T€OPUU B POPMHUPOBAHUY €CTECTBEHHO-HAYYHOU KapTUHBI MUpA.

JdemoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Kiosne, Y. lapsun, C. C. YerBepuxos, 1. U. HImaneraysen, Ix. Xongein, /1. K.
benses.

Tabnuib! u cxembl: «CucreMa sxxuBoit mpupo s (o K. JIunuero)», «JlectHuna
XKUBBbIX cymiecTB (1o Jlamapky)», «Mexanusm (GpopMupoBaHus NMPUCITIOCOOTICHUN Y
pacTeHull U *KUBOTHBIX (10 JIamapky)», «Kapra-cxema mapipyra myremecTBus Y.
Hapsuna», «Haxoaku Y. JapBuna», «®opmbl OOpbObI 3a CyIIECTBOBAHUEY,
«IToponbl romy6Gei», «MHoroodbpasue KyJIbTypHBIX (OpM KamycTbl», «Iloposs
JIOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«CxeMa COOTHOLICHUS ABWKYIIMX CHJI 3BOMIOUAN», «OCHOBHBIEC ITOJOKECHHS
CUHTETUYECKON TEOPUH IBOJTIOLIMI.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAauus Kak 3JIEMEHTapHas €IMHULA 3BOJOLUHA. COBPEMEHHBIE METO/BI
OLIEHKM TE€HETUYECKOr0 pPa3HoOoOpazus M CTPYKTypbl mnomyisnuil. M3menenue
reHooH/a MOMYJSILUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHetuueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOJIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHaNpaBJICHHbIE U3MEHEHUS YaCTOT aJljIesIel B MOMyIALUAX. DPPEKT OCHOBATEIIS.
Ippexm b6ymoiiounozo eopaviuika. CHudCeHue 2eHemuiecKko2o pa3sHooOpa3usL:
npuuunsl u creocmsusi. llposenenue s¢pgpexma opeticha eeno6 68 6ONbLUWUX U MATBIX

NONYIAYUSAX. Murpanumu. N3onsauus MOITYJISLIUI: reorpadguieckas
(mpocTpaHcTBeHHAs ), Onoorndeckas (penpoayKTUBHAs).
EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMmbl

€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMWWA, CTAaOWIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(nm3pyntuBHbIi). IlonoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUAIBHOTO
NOBEJECHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHMKPOAIBOJIIOLUU.
Bo3HuKHOBEHHE NPUCTIOCOOJIEHUI Y Opranu3MoB. ApoMop(}o3bl U HANOAJANI TALIUH.
[Tpumepsl nprcnocobIeHu y OpraHu3MoB: MOp(doIornyeckue, Pu3noIoru4ecKue,
Onoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  MPHUCIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOJIOIMU. M3omsanus — kiatoueBoil (aktop BugooOpazoBanus. [lytu u
CIIOCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpaduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOe), «MTHOBEHHOE)» (TTOTUTIIION IU3aLIHS,
ruOpuanzanus). JIuTenbHOCTh SBOMIOIMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.



Posib 3BOMIOLIMOHHOM OHOJIOTHH B pa3paboTKe HAyYHBIX METOJ0B COXPAHEHUS
OuopazHooOpaszusi. MUKpPOIBOJIOIMUS W KOJBOJIOIHUSA Mapa3suTOB M MX XO3SEB.
Mexanu3mbl GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM U CTIOCOOBI OOPHOBI €
HEW.

JdeMoHCTpaMuU

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmunplt 1 cxembl: «MyTallMOHHAasE HW3MEHYUBOCTHY, «[lomymsimonnas
CTPYKTypa BUaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BalinOepray, «JIBuxyime
CWJIbl HBOJIIOIUNY, «IKOJIOrHYecKass M30JSAUs MONyJIAlui ceBaHCKOU (openny,
«I"eorpaduueckast U30IAIUs TUCTBEHHULIBI CHOMPCKOM M TMCTBEHHUIIBI JAyPCKOM»,
«ITonynsIIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB U KEpTB», «Cxema JIeicTBUS
€CTECTBEHHOTO 0TO0pa», «D@opMbl OOPLOHI 3a CylliecTBOBaHUEY, « UHIyCTpranbHbIN
MenaHusm», <«OKuBble — uckomaembie»,  «IlOKpOBHUTENBLCTBEHHAas  OKpacka
KUBOTHBIX», «[Ipemymnpexnaronas oxkpacka KUBOTHBIX», «DU3MOIOTHYECKUE
apantamun», «lIpucnocoONeHHOCTh OpPraHu3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kpurepuu Buaa», «Buapl-nBoiHuKN», « CTpyKTypa Buaa B npupoe», «CrnocoObl
BHU1000pa3oBaHus», «I eorpaduueckoe BUA00OOpa30BaHUE TPEX BUJIOB JAHIBIIICH,
«IKOJoTHYeCKOe BHUI000pa30BaHUE BUAOB CUHUID, «[loMUIUIONIBI pacTeHUiD,
«KamycTHO-peieuHblil TuOpumy.

O6opynoBanue: repOapuu pacTeHUH, KOJJIEKIIMU HACEKOMBIX, Uydesa MTUIl U
3BEpel ¢ mpuMepaMu pa3IMuHbIX MPUCTIOCOOIECHUM, Yydelia MTUILl U 3Bepell pa3HbIX
BUJIOB, TepOapuu pacTeHuil OJIM3KUX BHUJAOB, OOPA30BaBIIUXCS PA3TMUYHBIMU
CIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIecHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHnasi padora «IIpucniocoOneHrs OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO000pa3HOCThY.

Jlabopatopuass pabora «CpaBHEeHHE BHJIOB 10 MOPQPOIOTUUECKOMY
KPUTEPHIO».

Tema 3. Makpo3BoIOUMs U €€ pe3yabTaThbl

MeTtonbl  M3ydeHHS  MaKpOlIBOMIOIMHU. [laneoHTonormyeckue MeTO[bl
uzydeHus: oHBomonuu. llepexonnbie ¢opMbl U (UIOTEHETUYECKUE — PSAbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yudeHus sBomronuu. CpaBHeHue ¢GIOpbl U
(dayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu. Buabi-
DHJIEMUKHU U PEITUKTHI.

OMOpPHUONIOrMYECKUe U CPABHUTEIHLHO-MOP(OIOrHUEeCKHEe METOAbl U3YyUEHUs
IBONIIOLMU. ['€HeTMYeCKMe MEXaHU3Mbl 3BOJIOLHMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. [ OMOJOTMYHBIE W  AQHAJIOTHMYHBIE  OPTaHbl.
PynumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYISpHO-T€HETUYECKUE,



OMOXUMHUYECKHE U MATEMAaTUYECKHE METObI U3yUEHUS SBOTIOLUMU. | 'OMONIOrnYHbIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHUIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS FTEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBuiia) 3BoJOLMH. [IpuHyun cmenvt ynkyuii.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIFOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBaneckuii, ®. Mrosiep, 3. ['ekkeb.

Tabmuupbl U cxembl: «DUIOTeHETUUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Creronedansy,  «Pununoguth»y,  «CemMeHHBIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emin», «Jpeid) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu >3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJNOTMYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaITpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJSKH HMCKOMAEMbIX OCTaTKOB
OpraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHe )KU3HA HA 3emJie

HayuHble TUMmoTe3bl NPOUCXOXKIEHUS >KU3HM Ha 3emie. AOWOreHes u
naHcrepmusi. [J[oHayuHble IpeaCTaBlICHUsS O 3apPOKICHUU JKU3HU (KPEalMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsK/ICHUS )KU3HU U €€ ONpOBEpKeHHE ornbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >ku3Hu 1 aCTPOOHOIOTHA.

OcHoBHbIE JTanbl HEOPraHUYECKOU JBOJIIOLUH. [ImanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heoprannudeckux. Omeir C. Mumtepa m I'. Opm.
O6pazoBanue noaumepoB u3 MonoMepoB. Koaieparnas runote3a A. . OnapuHna,
rurnore3a mnepBuyHoro OynboHa JIk. XonmelHa, reHerudeckas rumore3a [
Ménnepa. Pubosumer (T. Yex) u runoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MeTobl €€ n3ydeHus. MickonaeMble OpraHu4eCcKUe OCTaTKU.
['eoxpononorust u e€ Meronpl. OTHOCUTEIbHAST M AOCOJIOTHAS T€OXPOHOJIOTHUS.
["'eoxpoHOIOrMYecKas MIKajaa: 30HbI, 3Pbl, IEPUOJIBI, STTOXH.

HavaneHbie 3Tamnbl OpraHM4ecKoM HBOJIOUMU. [losBiIeHME W BBOMIOLUA
NEPBBIX KJIETOK. DBONIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHaJIOT MEePBBIX Ha 3eMie COOOIIECTB.
Crpomaronutsl. [IpokaprOThl U 3yKapUOTHI.



[Tpoucxoxaenue sykapuoT (CUMOUOTEHE3). DBOTIOLNMUOHHOE MTPOUCXOKIACHHE
BUpPYCOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Talbl 3BOJIOUUUA BbICHIUX pacTeHUuH. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX PACTEHUH U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
pPaCTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIOLMH >KUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimid. [IponcxoxaeHrne MICKONUTAOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30M, Me3030i, kaiiHo30i. OO0111ast XapaKTEepPUCTUKA KJIMMaTa U T€0JIOTMYECKUX
npoueccoB. [losiBeHnEe 1 paciBET XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa30oBaHUE:
€ro yCJIOBUS U BIIMSHUE HA ra30BbIil COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobiema coxpanenus: 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucteMa opraHudeckoro mupa. [IpuHuunel krnaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuie! u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa no
M3YYEHHUIO CaMO3apoKIeHHs Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl ~ HEOPraHWYECKOW  3BOMOUUM»,  «['€OXpOHOJIIOrMYECcKass  IIKaJIay,
«HauanpHble 3Tanbl OPraHUYecKoi 3BOMIOLUNY», «CxeMa 00pa30BaHUS 3YKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW MNpUPOAbI», «CTpoeHHE BHUpYyCay,
«Apomopdo3bl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIETOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX PACTEHUI», «CXxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(o3sbl KUBOTHBIXY», «IIpocTeitmuey», «Kumeynononoctueiey, «Ilnockue
yepBu», «YUneHuctonoruey, «PbiOb», «3emMHOBOAHBIEY, «lIpecMmbikarommecs,
«lItnupy, «Miekonuratomuey», «Pa3BuTue )Xu3Hu B apXeMCKoOU 3pe», «Pa3Butne
)KU3HH B TMPOTEPO30OMCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KN3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B KAWHO30MCKOMN 3pe,
«CoBpeMeHHas cucTeMa OpraHuYeCKOro MUpay.



O6opynoBanue: repbapuu pPACTEHWM pa3IWYHBIX OTMAEIOB, KOJIICKIIUH
HAaCEKOMBIX, BJIYKHbBIE MIPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOXKHX, CKEJIEThl TO3BOHOYHBIX KUBOTHBIX, Uydesia IITUI] U 3BEpPEl, KOJUICKIIUU
OKaMEHEJIOCTEW, TMOJIE3HbIX MCKOMAEMbIX, MYJSKM OPraHUYECKHX OCTaTKOB
OpTaHU3MOB.

Bupryanbnas naboparopHas padora «MopaenupoBaHue onbiToB Muiiiepa—
KOpu 1o n3ydennio abMOTEeHHOTO CHHTE3a OPTaHNYECKUX COCTMHECHUN B IIEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/3yueHue M omnMcaHuWE HMCKONAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydueHne OCOOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OT/ICIIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEH CTPOEHUSI MTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3a7a4u aHTPOMOJIOTUN. METO Ibl aHTPOTIOJIOTHH.

CraHoBJIeHHE TPEACTaBICHUM O MPOUCXOXKJICHUM YEJIOBEKA. PenuruosHbie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0AcTBO YenoBeKa C KUBOTHBIMU. CHCTEMAaTUUYECKOE MOJI0KEHUE YETOBEKA.
CBuzeTenbcTBa  CXOACTBA  Ye€JOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBesieHUeckue. OTanyus 4elnoBeKka OT KUBOTHBIX. [IpSIMOXOXKIEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. PazBuTHE roJOBHOIO MO3ra U BTOPOM CUTHAJIbHOU
CUCTEMBL.

JIBrokymue cuiibl ((pakTopbl) aHTPONOreHe3a: OMOJIOrHYecKue, COllualbHbIE.
CooTHo1ieHHue OMOJIOTMYECKUX U COIUATIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJWM aHTpoIoreHe3a. PaHHHME YenoBeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTUIBI — OOIIHE MTPEIKH YeJIOBEKOOOPa3HBIX 00€3bsH U
JMO/Ie. ABCTPAJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMenbli, MepBbIe
M3TOTOBJICHUS OpYAUN TpyAa. YemoBeK NpAMOXOISIINN U IEPBbIA BBIXOI JIIOIEH 32
npenensl Appuku. YenoBek reifienb0epreckuii — o0l npeok HeaH 1epTaIbCKOro
YEJIOBEKA M YEJIOBEKa pa3yMHOro. YenoBeK HEaHAEPTAIbCKUWA KakK B JIOJIEU
XOJIOJHOTO KJIMMara. YeloBEeK pa3yMHbId COBPEMEHHOIO THIIA, JECHUCOBCKUU
YeJIOBEK, OCBOCHHWE KOHTUHEHTOB 3a mnpenenamu Adpuku. IlaneoreHetuka u
najeoreHoMHuKa.

DBOJIONNS COBPEMEHHOTO 4enoBeKka. EcTecTBeHHBIH OTOOp B MOIMYNSAIUSAX
yenoBeka. MyTanroHHbIN Tipotiece u noauMopdusM. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(PpQPeKT oCHOBATENs» B MOIMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.



Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBporeonHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBaTOpUalIbHAs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO ILJIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YenoBeKa K pa3HbIM YCJIOBHUSIM OKpY)KArolIeH Ccpeibl.
Bnusinue reorpaduueckoit cpenl u Apeiida reHoB Ha MOP(OTIOTHIO U (HPU3HOTIOTHIO
YeJoBeKa.

MexaucuuiuinHapabple  MeTojabl B (usnueckol  (OMOJOTHUYECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U IAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJIAUN. broconuanbHble UCCIEAOBAaHUSA MPUPOJBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OUOJIOTMYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JleMoHCTpanumn

[Toprpersr: Y. lapsun, JI. Jluku, . S. Porunckui, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToJIbl aHTPONOJOTUNY, «['0JIOBHON MO3T uenoBeKay,
«YenoBekooOpa3Hble 00€3bsHbI», «CKEeNeT 4YeloBeKa M CKEJIEeT IIMMIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKYILIUE CUJIBI AHTPONIOTE€HE3a», « DBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «Tarbl HIBOJIFOLUHN YEJIOBEKA», «Pachl yenoBekay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUdoIOTHYECKUMU U OMOJEHCKUMH CIOKETaMH TPOMCXOXKICHUSI YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOTAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJI0BeKa, MOJIENb
Yyepera 4eJI0BeKa U Yeperna MUMIIaH3€e, MOJENb KUCTH YEJIOBEKA U KUCTH IIMMIIaH3e,
MOJEIHN TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
4eJIOBEKA, CBSA3AHHBIX C IPSAMOXOKICHUEM.

IIpakTnueckas padora «3yyeHre 3KOJIOrMYECKHUX aJlallTallui YETOBEKA.

Tema 6. Jxkosoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB U
HAOPTraHU3MEHHBIX CHCTEM € OKpY KaloLiel cpenoi

3apoxaeHue U pa3BuTHe dkojoruu B Tpyaax A. 'ymOonsara, K. @. Pynwe, H.
A. Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3znenst u 3amauu
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.

Metonbl 3kosioruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B 3KOJIOTHH:
NpUpOAHbIE W JiabopaTopHble. MoJenupoBaHre B HKOJIOTMU. MOHUTOPUHT
OKPYXAaIOIIEH CPeIbl: TOKAIbHBINA, PETUOHAIBHBINA U TJI00ATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUW IS 4YeJIOBEKa. DKOJOTHYeCKOe
MHUPOBO33PEHUE KAaK OCHOBA CBS3CH YEIOBEYECTBA C MpUpOAor. DPOpMHpOBaHUE
HKOJIOTHYECKOM KYJIbTYpPbI U SKOJIOTHUYECKON IPAMOTHOCTH HACEJIECHUSI.



JleMoHCTpanun

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3Konorun», «Cxema
MOHHUTOPHUHTA OKPYKAOIIEN CPEABD).

JlaGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoyioruueckre GpakTopbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccuduxamus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIOreHHbIe. O01me
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpTaHU3MBI.

AbGuoTtnueckue ¢dakrtopel. CBeT Kak dKojorudeckuid Qaxrtop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUd M >KUBOTHBIX [0 OTHOLICHUIO K cBeTy. CurHaigpHas poJib CBETA.
doTONEPUOaU3M.

Temneparypa kak oskojorudeckuid (axrop. [leiicTBue TemrepaTypbl Ha
opraHu3Mbl. [ToMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxuocts kak skonormyeckuid ¢aktop. IlpucnocoOnenus pacteHuii K
nojJiep >kKaHuio BojHOTrO Oananca. Knaccudukamus pacTeHUN MO OTHOIICHUIO K
Boje. [Ipucrnocobnenust KUBOTHBIX K MU3MEHEHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAS, MMOYBEHHAS,
[NIyOMHHAsT ~ TIOATNOYBEHHAsl,  BHyTpuUOpraHu3aMeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpefl 00uTaHusl opraHu3MoB. [Ipucnoco6ieHuss OpraHu3MoB K KU3HH
B Pa3HbIX cpeaax.

buonornueckue putMmbl. BHemiHue W BHyTpeHHUE PUTMBI. CyTOYHBIE H
roguuHbie puUTMBL. [IprCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHHSIM
YCIIOBUU KU3HU.

Kuznennsie popmbl oprann3mMoB. [ToHsiTue o xu3HeHHOH popme. JKu3HeHHBIE
dbopMbl pacTeHHWl: JEpeBbs, KyCTapHUKH, KYCTApHUYKH, MHOTOJICTHHE TPaBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (HOPMBI )KUBOTHBIX: THUIPOOMOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a )KU3HH.

buotnueckue hakTopsl. Buabl OMOTHYECKUX B3aUMOACHCTBUIM: KOHKYPEHIIUSI,
XUIIHAYECTBO, cuMOM03 u ero (opmel. [lapazutusm, koomeparusi, MyTyaliu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMoOJeUcTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTHYECKUX B3aUMOACHCTBUN JUIsl CYIIECTBOBAHMS OPraHU3MOB B Cpele
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmuubl U cxembl: «IKonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOLICHUIO K CBETY», «TenIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHWS OpPraHuU3MOB», «bHOJOrMYeCKHe pPUTMBIY,
«Kuznennslie popmbl pacTeHU», « KuzHeHHbIE (HOPMBI JKUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «IDKOCHCTEMA XBOMHOrO Jiecay, «llemn muTanus»,
«XUITHUYECTBOY, «ITapazutnzmy, «KoHKypeHLUs», «CuMOmno3y,
«KoMMmeHncanuzm».

O6opynoBanue: repOapuu pacTeHUHW U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJIOTMYECKHX (DaKTOpoB, repOapuu CBETOJIOOUBBHIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOMBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHHMS], repOapUU U KOJUIEKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUH, dydesia NTULl U 3Bepeil, repdapuun
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHMsl TaHHBIX TPYMI, KOJJIEKIUU KUBOTHBIX, OOUTAIOIIMX B Pa3HBIX Cpenax,
repbapuu U KOJUIEKUMU PACTEHUA M JKMBOTHBIX, OOJaJaloIIUX dYepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSIM YCIOBUW JKU3HM, repdapuu u
KOJUIEKIIUU PACTEHHM M JKUBOTHBIX PA3IUYHBIX >XKM3HEHHBIX (OpPM, KOJUIEKIUU
KUBOTHBIX, YYACTBYIOIIUX B PA3JIMYHBIX OMOTHUUYECKUX B3aUMOJICHCTBUSX.

Jlabopatopuasi padora «BbIsiBIeHHE TMPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopuasi paGora «BpisiBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUM U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo/10rusi BUAOB U MOIYJIA UM

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISALHH. [lonynsauust  Kak
Oounonoruyeckas cucreMa. Poib HEOJHOPOAHOCTU Cpelbl, PU3NUECKUX OapbepoB U
0COOCHHOCTEH OMOJIOTMU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisuuid. OCHOBHBIE TIOKa3aTeau NOMYJSLUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi W TI0OJOBasi CTPYKTypa, pOXKIAeMOCTb, MNPHUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIHSL.

OKoJiornyeckasi CTpykrypa nomyiasuud. OLieHKa YUCIEHHOCTH MOIYJISIUH.
JluHaMuKa momyssiiuu U €€ peryisinus. broTudyeckuii MOTeHIMAN MOMYJISLUH.
MopnenupoBaHue AMHAMUKY nonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKMBaHUSA. Perynsiiys YUCICHHOCTH MOMYJALMA: posib (PaKkTopoB,



3aBUCSLIMX U HE 3aBUCSALIUX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (T- U
K-ctparerun).

[Tonsitue 00 sKonoruyeckoil Huie Buaa. MecrooOutanue. MHoromepHas
MoJenb dKosiornyeckon Humm Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnnanbHas U peaau30BaHHAs HUILIN.

Bun kak cucrema nomyisiquil. Apeansl BUAOB. BHIBI M HMX KM3HEHHBIE
CTPATEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJECHUSI W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JdeMoHCcTpauuU

[Toptper: k. . XaTunHCOH.

Tabmuubl W cxembl: «ODKOJOTMYECKHE XapAKTEPUCTHKU MOMYJSALHANY,
«IIpocTpaHcTBEHHass  CTpyKTypa mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasauun», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3€MIM  Pa3IMYHbIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBaHue: repOapuu pacTEHUM, KOJIJIEKIIUU KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOsieHust CeMsiH paCTEHUM K paCCEIICHUION.

Tema 9. Jxosorust coodmecTB. IKOIOrHYeCKHE CHCTEMBbI.

CoobmiectBa opranu3moB. buoneHoz u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OHOLIEHO3E.

Dkocucrema Kak oTkpbiTasg cuctema (A. Jx. Tencnu). DyHKIIMOHATBHbBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEIyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue unenu u cetd. AOHOTHYECKHE OJIOKHU
skocucteM. [1ouBel ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BEIECTB U IOTOK SHEPTUU
B OKOCHUCTEME.

OCHOBHBIE IOKA3aTENN IKOCUCTEMBL. broMacca 1 MpoAyKUus. DKOJIOTHIECKUE
NUpPaMUJIbI YKcell, OnoMacchl U SHEPTUu.

HHunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HamnpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W HMX MPUYMHBI. AHTPONOreHHbIE BO3JAEHCTBUS Ha
cykueccuu. KnnmakcHoe cooOuiectBo. bropaznoodpasue u nmoiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.

[TpupoaHbIe 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmemvl Mopet u
oKeanos. Ixocucmemvl MyHOp, 1€CO8, cmenell, NyCmblHb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paszmmuns
ME3K]ly aHTPOIIOTEHHBIMH U PUPOAHBIMU IKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opoackas
dnopa u ¢ayna. CuHaHTpomm3aius TOpOACKON ¢ayHbl. buonormyeckoe u
XO035IUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucTeMax. Poib kackadnoeo 3¢ghghekma u 6u008-30upuxamopos (Kuouesvix
81008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3CHCTBHIA.

Mexanuzmwi 6030eticmaus 3a2psA3HeHUll PA3HbIX MUNO8 Ha CYOOP2aHU3MEeHHOM,
OpP2aHUBMEHHOM,  NONYJIAYUOHHOM U IKOCUCMEMHOM  VYPOBHAX,  OCHOBbI
9KOJIOSUHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmsusi. MeTol0IoTUs
MOHHTOPHHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

JdeMoHCcTpau
[Toptper: A. JIx. Tencnn.
Tabmuuer u  cxeMbl:  «CTpykTypa  OHoLEHO3a»,  «DKOCUCTEMA

HIMPOKOJIUCTBEHHOTO Jiecay, « DIKOCHCTeMa XBOWHOIO Jecay, « DyHKIMOHAIbHbIC
IPyIIIBI OPraHU3MOB B SKOCHUCTEME», «KpyroBopoT BeliecTB B akocucteme», «llenu
nuTaHus (macTOWIIHAs, JAETPUTHAs)», «DKOJOTMYECKas MupamMuja YHCED,
«IKonorudecKkas mupaMuia OMOMAacChly», «IKOJOTHUECKAs MUpaMuia dHEPTUM,
«O0pazoBanue 6osoTa», «IlepBuuHas cykueccus», «BoccTaHOBIEHUE Jieca MOCe
noxkapa», «9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporeHo3ey», «[Ipumepsl ypOosKocucTemM».

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTUIl U
3Bepeid, repOapuu KyJIbTYPHBIX U TUKOPACTYIUX PACTCHUN, aKBAPUYM KaK MOJIENb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanre ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B PAa3HBIX SKOCHUCTEMAX).

IKCKYypcusi «IKCKYpCcHsl B TUIIMYHBIM OMOTEo1eHo03 (B ITyOpaBy, OEpe3HsIK,
CJIbHUK, Ha CYXOJIOJIbHBINA WU OWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYypcusi «IDKCKYpCHsI B arposKOCHCTEMY (HA MOJ€ WIH B TEIUIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — oOmennanerapHas 000Ji04ka 3eMJIM, TJI€ CYIIECTBYET WIH
CyIIIeCTBOBaJIA XM3Hb. PazBuTHe mpejacTaBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6nocdepsl u e€ cocran. JKuboe
BelecTBO Orocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepsl. OcodeHHOCTH Ouochepsl Kak
rI00aIbHOM dKOCUCTeMBI. J[nHamudeckoe paBHOBecue B Onocdepe. KpyroBopotst
BEIECTB ¥ OMOTEOXUMHYECKHUE IUKIIBI (YTIAepoa, a30Ta). PUTMUYHOCTE SIBICHUH B
ouocdepe.



3oHanbHOCTEL OHMochepsl. [lousaTre o Gnome. OCHOBHBIE OMOMBI CYIIIH: TYH]IPA,
XBOWHBIC JI€Ca, CMEIIAHHBIC W IIMPOKOJIMCTBEHHbIC JI€Ca, CTEIU, CaBaHHBI,
MyCTHIHU, TPONMUYECKHE JIECa, BEICOKOTOPhs. KiMMar, pacTUTEIbHBIN U AKUBOTHBIN
MHUp OMOMOB CYIIIH.

CrpykTypa U QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMAja 1
ounochepHbIx QyHKIUHA.

JleMoHCTpanumn

[Toptpetsl: B. . Bepnanckuid, 3. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpuUpojie»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojga B HpUPOIE»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnm», «Tynapay, «Takra», «Cmemanneii aec», «LLImpokoancTBEHHbIM
aecy, «Crenby, «CaBanHay, «IlycTeiHsy, « Tponuyeckuii gecy.

O6opynoBanue: repbapuu pacTeHHUMN pa3HbIX OMOMOB, KOJUIEKIIUH >KUBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0OIaf cpeaa

OKOJIOTUYECKUE KPHU3UCBl M WX NpUYMHBL. BozmendcrBue dYenoBeka Ha
ouocdepy. 3arpszHeHre BO3AYIIHOMN cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. Pa3pymienue mouBbl. OxpaHa IMOYBEHHBIX
pecypcoB. 3MeHeHne Kiaumara.

AHTpOIIOTEHHOE BO3JICMCTBHE HA PACTUTENBHBIA U KUBOTHBIA MUp. OXxpaHa
PaCTUTENILHOTO W >KMBOTHOTO MHUpa. OCHOBHBIE MPUHIMIBI OXPaHbl MPUPOIHI.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL UYEIOBEUECTBA U MPUPOIBI.
PannonanbHO€  MPUPOJIONOJIB30BAHME M COXpPaHEHHE  OMOJOTUYECKOIO
pazHooOpazust 3emiu. OOIIKME 3aKOHOMEPHOCTH TJI00ANBbHBIX HSKOJOTHYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSITHbIE TOCIIEICTBHUS.

Pa3BuTEe METOJOB MOHUTOPHMHIA PA3BUTHS OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaioujei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvle ungopmayuonuvle cucmemsl, odecneuusarowue O00CMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHOBbl
IKopeadbuIumayuu dKocucmem U Ccnocooos 060pvObLL ¢  OUONOBPEIHCOCHUAMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JdemoHcTpanuu

Tabnuiibl 1 cxeMbl: «3arpsizHeHne atMocepbi», «3arpsa3HeHue ruapochepb,
«3arpsizaenue nouBb», «[lapaukoBbIit AaddhexT», «Oco00 oxpaHseMbIe IPUPOTHBIC
TEPPUTOPHUI», « MO YIIPaBISIEMOTO MUPAY.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWUW M JKUBOTHBIX KpacHoii
kHuru Poccutickon ®@enepanun, KpacHON KHUTM peTHOHA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYU HA YPOBHE CPEJHEI'O OBIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Imero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIECAYIOUIME COCTABISIONINE: OCO3HAHHWE OOYYaIOIMMUCA POCCUUCKOM
IPaXKIAHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNCHUI0, Haiuuyue Mmomusayuu K OOYYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazsumue BHYTPEHHUX YOEXKIEHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJOTUYECKOTO 00PA30BAHUS, HAIUYUE NPABOCOZHAHUS DKOJIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JInyHOCTHBIE PE3yJbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JOCTUTAIOTCS B
CAMHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleccaM CaMOIIO3HAHUsS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUSA, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY U IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTApIIEMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TpaJULMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOCHUsSI ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PacCIIMpPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3allii OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOUN ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxxaaHcKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMKM 00YYaIOIIEeTrocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBOXKCHHE 3aKOHA
Y [IPABONOPSIKA;



TOTOBHOCThH K COBMECTHOM TBOPUECKOH JIESITEIIbHOCTH MPU CO3JaHUU YUEOHBIX
MPOEKTOB, PEIICHUM Yy4eOHBIX M TO3HABATEJNBHBIX 3a/lad, BbBIIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OIpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTAPHON U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON Ipak IaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBXKEHHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roproctu
3a CBOM KpaH, cBOIO PomuHy, CBOM SI3BIK M KYJBTYpy, IPOLUIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSATHUKAM IPHUPOJIBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OMOJOTWMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX LIEHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENSAM, CO3JJaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HaposioB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHKUE YMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBJISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOro 00pa3a KU3HH (370pOBOE
NUTaHKUE, COOJIIOICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATAA W OTObIXa, peryjsipHas (Qu3uyeckass aKTUBHOCTb), OEpEekKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJ HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOAEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0IIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHaTbHON JEesTENbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | pealu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOTM4ECKOT0 BOCIIUTAHMSA:

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIICHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYILIECTBOBAHUSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: TNPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX IOCIEICTBHMA IS
OKPYKaIOUIEH CPEIbl;

OCO3HaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTH UCTIOIB30BATh MIPUOOPETaEMBbIe MPU U3YUECHUH OMOIOTHH 3HAHUS
M YMEHUS TpU peuieHuH MpoOsiieM, CBA3aHHBIX C  palUOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX Ha COXpPaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHUOB,
AKOCHUCTEM, OHOCchephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAIINX BPEJ OKPYKAIOLIEH MPUPOTHOU
cpene, yMEHHE IMPOrHO3UPOBAaTh HEOJArOMPHUITHBIE 3KOJOTHUYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPALLATH UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM W COLIMAJIbHOU
MPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKHU M OOIIECTBEHHOMN MPAaKTHKW, OCHOBAHHOI'O Ha JIMAJIOTE
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYpbl KaK CPEACTBa
B3aUMO/ICHCTBUS MEXKTY JIFOJbMU U MIO3HAHUSI MUDA;

MOHMMAaHUE cheruduKd OWOJIOTMM KaK HayKd, OCO3HaHus €€ poiu B
GbopMHUpPOBaHUU PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaloleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXPaHEHHUS TIPUPOTHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTHSA MEAUIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTEe BBIXOAA U3 III00AJBHBIX HKOJOTHYECKUX MPOOJIEM U
oOecrieyeHusi Mmepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEH KYyJbTYpbl, €CTECTBEHHO-Hay4YHOU T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
PY U3y4YEeHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNb30BaTh IMOJy4yaeMble 3HaHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOIIEr0 MUpa U MPOUCXOIAIIMX B HEM H3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOUIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peteHus mpo0JIeM B peajbHbIX )KU3HEHHBIX CUTYaIUsIX;

OCO3HAHHWE LIEHHOCTU HAYYHOW JeATEeIbHOCTH, TOTOBHOCTH OCYILIECTBIISThH
MPOEKTHYIO M UCCIIEA0BATENBCKYIO AESTEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IMOJYYEHHUIO HOBBIX 3HAHWUW MO OWMOJIOTHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHMS Y4eOHOTO mpeaMeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble JIsI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyJarONTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHATHUS, OTPaKArOIINe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeONU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJIICHHE, TPOIIECC,
CHUCTEeMa, Hay4dHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNe, HAOII0ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE); YHUBEPCAJIbHBIC
ydeOHble JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIE, DPETYJISITHBHBIC),
oOecrnieunBaromue GopMupoBaHre PyHKIMOHAIBHONW IPAMOTHOCTH M COLMAIBHOM
KOMIETEHIIUU  OOYyYalolMXCsl; CHOCOOHOCTh  OOyYarolmMXCsl  HCIOJb30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKHUE 3HAHUSA U YHUBEPCAIbHBIC
y4eOHbBIC ICHCTBUS B MO3HABATEIIFHON M COLIMATBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111er0o 00pa3oBaHus
y oOyuaromierocsi OyayT chOpMUPOBaHbl IMO3HABATENIbHBIE YHUBEPCAIbHbBIC
y4ueOHbIC JCHCTBHUS, KOMMYHUKATHBHBIC YyHHUBEpCaJIbHbIC Yy4ueOHBIC JIEHCTBUS,
peryJISTUBHBIC YHUBEPCAIbHBIC YUCOHBIC ICUCTBUS, COBMECTHAS JICITCIHHOCTD.

MeranpenMeTHble pe3yJbTaThl OCBOCHHS IIPOTPaMMbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXAaTh:

OBJiagenne YHHUBepPCAJIbHbIMH yueOHBIMHU NMO3HABATEJILHBIMH
AEUCTBUSIMM

1) 0a30BbIe JIOTHYeCKHe AeliCTBHUSA:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TNMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBIITUICHHUS
(amanm3a, cuHTE3a, CPaBHEHHMS, KiIacCU(pUKaIU, 000OIICHHUS ), PAaCKPBIBATh CMBICI
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHBIC NMPHU3HAKH, YCTaHABIWBATh
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTIPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TIOCTABICHHBIMU TETISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUIs 0ObSICHEHUS (PAaKTOB M SIBJICHHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyKTUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH CXEMHO-MO/ICIIbHBIE CPEACTBA JIsI TPEACTABICHHS CYIIIECTBEHHBIX
CBA3€Hi M OTHONIEHWH B W3y4aeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYMII Pa3HOTO POJA, BBISIBICHHBIX B PA3IUYHBIX HH(POPMAITMOHHBIX
MCTOYHUKAX;



pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEeMbl ¢ YYETOM aHaIN3a HUMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM JAESATEIBHOCTH;

KOOPAMHHUPOBATH U BBINOIHATH paO0OTY B YCIOBUSAX PEAILHOTO, BUPTYaJIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/IETh HaBbIKAMU Yy4€OHO-HUCCIIEN0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  pa3pellieHusi MpoOjeM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh pPAa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTAlUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B Y4E€OHBIX
CUTYalLUsIX, B TOM YHCJIE TIPHU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

BBISIBJIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEeIICHUs, HAXOAUTh apryMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBaTh IIOJyYEHHBIE B XOJE PELICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh LEJICHAIIPABICHHBIN MOUCK TEpeHOoca CPEeNCTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1acTu
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTrMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-IIOMYJIIPHOM JUTeparype, OHOJOTHYECKHX CIIOBapsiAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM Ipe/CcTaBICHUsI, KpUTUYECKH OLIEHUBATH
€€ JJOCTOBEPHOCTh U HEIIPOTUBOPEYUBOCTb;



(GbopMynupoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPU MOUCKE U
otbope Omosornyeckoil mHGOpMaIMU, HEOOXOTUMOU I BBIMOTHEHUS y4EOHBIX
3aj1ay;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMYy  TpEACTABICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAy4HbIA A3BIK B KadecTBE CpeAcTBa IMpu pabore ¢
OMOJOrMyeckod HHPOpMalME: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE H
MaTE€MaTU4YeCKHe 3HAaKU W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsAHOCTH;

BJAJETh  HABBIKAMM  pPAaclO3HAaBaHWS M 3allUTBl  MHGMOpManuW,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIMM KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

1) o0menmne:

OCYILIECTBISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOT€ WJIM TUCKYCCHUU O CYIIECTBY OOCYyXIaemMol TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBINOJHEHUS MpejiaraeMon
3aJ1a4y, YUUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3WULHNA APYIMX yYaCTHHUKOB
JIAAJIoTa WA IUCKYCCUU);

pacro3HaBaTh HeBepOalibHble CpeJCTBa OOIIEHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYyaluH,
YMETh CMSTYaTh KOHPJIMKTHI U BECTH ITEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIIATh YBaXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Gopme hopmMynupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas 1esITeJIbHOCTh:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MPU PEIICHUH OUOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUS MPHU PEIlIeHUH y4eOHOH 3aauH;

BbIOMpaTh TEMATUKY W METOJIbI COBMECTHBIX ACHCTBHM C y4€TOM OOUIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOr0 Y€Ha KOJUIEKTHBA,;

OPUHUMATh LEJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUMH,



pacnpenessaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIATh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE MPOEKTHI, OLECHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHUBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBICHHUA NPOOJIEM U HUX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAaxX MO OTHOLICHHWIO K JKMBOHM MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbBHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOSATEIILHO COCTABJIATH IIJIaH PEHICHUS TPOOJIEMBI C YUETOM UMEIOITUXCSI
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUH;

JlaBaTh OILICHKY HOBBIM CHUTYaIIHsIM;

pacHIMPATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

JienaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBLI B JIESITEIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMBIX JCHUCTBUM M MBICIUTENbHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI peQIIeKCUU [JIs1 OLEHKU CUTyalluH, BhIOOpa
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHIO;

NPUHUMAaTh MOTHBBI M apryMEHTbl APYTUX NPU aHalIu3e pe3yJbTaToB
JEATEIIbHOCTH;



3) npuHATHE Ce0HA M APYTUX:
NPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,
OPUHUMATh MOTHBBI W apryMEHTHl APYIMX IIPU AaHAINU3E pEe3yIbTaTOB
NESITEIIbHOCTH;
pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;
pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.
INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pPE3yNbTaThl OCBOCHMS COJEP)KAaHUS Y4YEOHOro MpeameTa
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npopunpHOro  oOyueHus:  oOydaroniuxcss  Ouojmorud. OHHM  BKJIIOYAIOT:
cnenuduyeckue Ajisi OMOJOTUY HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI AECHCTBUM 1O
OCBOCHMIO, UHTEPIPETAIIMN U TPEOOPA30BAHUIO 3HAHUM, BUJBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4YeHUs.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
KJlacce NOJDKHBI OTPAKATh:

cOPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
NMO3HAHWM  3aKOHOB TOPUPOABI U  pEUIeHMH TOpoOJieM  palHMOHAIBLHOrO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTOJIaralIre ONOJIOTHYECKUE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJaM3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT W Pa3BUTHE), OMOJIOTHYECKHE TEOPUHU
(xnetounast teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, xpomocoMHas Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. W. BaBumoBa — o 1meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOOOpa3us
MMOTOMKOB TE€PBOr0 IMOKOJICHUS, PACHICIUIEHUS, YUCTOThl T'aMET, HE3aBHUCUMOIO
HacienoBanuss [. MeHgensa, TrOMOJOTMYECKUX PSAOB B HACJIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO IIO3HAHMS, HCIOJIb3YEeMBbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX IKUBBIX OOBEKTOB (OMHUCAaHUE, H3MEpPEHUE,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK IMPOKAPUOT U
AYKApUOT, OJIHOKJIIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIC
OaxkTepuii, rpudOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHS OPraHOB U CHCTEM
OpraHOB pACTEHUM, >KUBOTHBIX, YEJOBEKa, IPOILIECCOB >KU3HEAESITEIbHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKHUX
IPOIIECCOB: 0OMEHA BeHIeCTB (MeTab0IM3M), MPEBPAILLCHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, M€W03a, raMeTOTreHe3a, IMOPUOTeHe3a, MOCTIMOPHOHAIBHOTO pPa3BUTHS,
Pa3MHOXKEHHUS,  WHIAUBUIYAIIbHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJIEUCTBHS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aMMOCBS3M MEXAY OPraHOMJAMHU KIETKH M UX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEWM M UX (QYHKUUSIMH, MEXKITY
opraHamMud M CHCTEMaMd OpraHOB Yy pacTeHUH, >KMBOTHBIX MU 4YEJIOBEKa U MX
GyHKUMSIMHE, MEXKIYy CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXKIY 3Taramu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO Pa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
dbakTopamu cpelibl OOUTaHUS;

YMEHUE BBISBJISATh OTIMYUTEIIbHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME aPryMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIs J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIIT,

yMEHUE peliaTh OMOJIOTUYECKUE 3aa9U, BBISABISTH IPUUNHHO-CIICICTBEHHBIC
CBSI3M MEXAY UCCIIETyeMbIMU OMOIOTHUECKUMU MTPOIIECCAaMU U SIBJICHUSMH, JIENaTh
BBIBOJIBI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJHATh JTA0OpATOPHBIE M TPAKTUYECKUE pPadOThI, COOIIOJATH
npaBuiia npu pabote ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OKCIEPUMEHTAILHBIMU
cpenctBamu, GOpMyIHpys 1LeJb HCCIEIOBaHUs, aHAJU3UPOBATH IOJTYUYEHHBIE
pe3yNbTaThl U IeNIaTh BBIBOJIBL;

YMEHHE YyYacTBOBaTh B y4eOHO-HMCCIIEIOBATEIILCKOM paboTe 1Mo OMOJIOTHH,
HKOJIOTUU W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, W
nyOJIMYHO  TPEACTABIATH  MOJYYCHHBIE  pe3yNbTaThl Ha  YYEHUYECKHX
KOH(epeHusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
o0acTv GMOJIOTUHU U MEUIMHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIIOA0TBOPEHUE,
HaIpaBJICHHOE U3MEHEHNE TeHOMA U CO3/IJaHNEe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYILECTBIISATh OCO3HAHHBIM BBIOOP Oynymied mnpodeccuoHaabHOM
JEATEeIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJOTHH, BETEPUHAPUH,
CEJIbCKOI'0 XO34WCTBa, MUILIEBON MPOMBINIIICHHOCTH, YIIIyOJIaTh MO3HABATENIbHBIH
WHTEPEC, HAMPaBJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
OpoAODKeHHEe OWOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsSX CpPEIHEro
po(eCcCUOHANLHOTO U BBICIIET0 00pa30BaHUsI.



[IpenmeTHBIC pE3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 11
Kacce JOJKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJIM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHHBl MHpA, B TO3HAHMM 3aKOHOB IMPUPOABI M PEIICHHH SKOJOTHYECKHUX
mpoOJeM dYeloBeuecTBa, a TakKe B PEIICHWH BOIPOCOB PAIMOHATHLHOTO
MIPUPOOIIOIH30BaHUS, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPHUPOJIE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHUE BIJIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
OMpENEeNICHUs] M TIOHUMAHHUE CYIIHOCTA OCHOBOIIOJATalouX OHOJOTMYECKUX
TEPMUHOB M MOHATHM (BHJ, 3KOCHCTEMa, Ouocdepa), OMOJIOTMYECKHUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBoitonuu, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxonacrea K. M. boapa), mpaBuna (mMunumyma 1O. Jlubuxa,
HKOJIOTMYECKON THUpaMuibl IHEpPTruM), rumnotres3bl (rumoreza «Mupa PHK» V.
['un6epra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJlaMM  HAy4YHOrO  IO3HAHMS,
HCIIOJIb3YEeMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U IKOCUCTEM
(onucaHue, U3MepeHue, HaOJIOJEHHE, JKCIIEPUMEHT), CIOCOOAMM BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHUE BBIJCIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
DKOCHCTEM M Ouocdepbl, CTaOUIM3UPYIOMIETO, JIBHXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpa, AJJIOMATPUYECKOTO U CUMITATPUYECKOTO BUA00OpA30BaHUS,
BIIMSIHUSL ~ JBWXKYIIMX  CHJ  DBOJIIOIMM  HAa  TEHO(POHA  MOMYJISIIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHMs, YepeOBaHUS HAIIPaBICHUMN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHABJIMBATh B3aMMOCBS3M MEXAY MpOLeCCaMu SBOJIOINH,
JBIDKYIIMMHA CHJIAMH aHTPOTMOreHe3a, KOMIIOHCHTaAMHU Pa3IMYHBbIX SKOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATH  OTJIMYUTENIbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHWs, aOMOTHYECKHMX M OHOTHYSCKHUX
KOMIIOHEHTOB  DKOCHUCTEM, B3aMMOCBSI3€M  OpPraHu3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl I0KQ3aTeJIbCTBA POJCTBA OPTaHMU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CPeJlbl OOUTAHUS, €AUHCTBA



YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUS MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHUE pemaTh OMOJOTUIECKUE 3a0a91, BHISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAMH | SBIICHUSMU, IeTIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH ITOJIYYCHHBIX PEe3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M NpPaKTUYECKHUE padOThl, COOIMHOIATH
npaBuiia Ipu padoTe ¢ y4eOHBIM U TAOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bl, TMPOBEPATh WX OAKCICPUMEHTAIHHBIMU
cpenacTBamMu, (GOpMyIUpPYs 1eJdb HCCICIOBAHUS, AaHAJIU3UPOBATH IOJYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHUE Yy4acTBOBaTh B y4€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATH  MOJYYEHHBbIE  pE3yJbTaTbl Ha  YYEHUYECKHUX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEITOBEKA
¥ UYEJIOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0axX MpeIoTBPAICHUS
r00aNbHBIX U3MEHEHU B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiell mpodeccuoHalIbHON
JeSATEILHOCTH B 00JIACTU OMOJIOTUH, SKOJIOTUH, TPUPOIOTIOIH30BaHUS, MEIUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIHCKOTO XO3MWCTBA, IHIIEBOU
MIPOMBITIUICHHOCTH, YTIYyOJATh TO3HABATEIbHBI WHTEpPEC, HAIpaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccMd U MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 0Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

Ne /i Konrpoubusie IIpakTuueckue
NMPOrpamMMbI Bcero
padoThI padoThI
1 buonorusa kak Hayka
2 JKuBbIE CUCTEMBI U UX U3yUYECHUE 2
3 buonorus knerku 0.5
4 XuMuyeckasi OpraHu3anusi KIeTKU 10
5 Crtpoenue u GyHKIMU KIETKU 8 2
6 OOMEH BeIIEeCTB ¥ NMPEBpaIleHUue 9 |
SHEpIUuu B KJIETKE
7 Hacnencreennas nunpopmanus u 9 0.5
peannzanus €€ B KJIETKe
JKU3HEHHBIN UK KIETKH 6 1
CrpoeHune U GyHKIIMH OpraHU3MOB 17 1.5
10 Pa3sMHOXkeEHHME U pa3BUTHE OPraHU3MOB 8 1.5
1 ['enernka — Hayka 0 HacJI€/ICTBEHHOCTH U ) 0.5
M3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1
14 I'eneruka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buortexHonorus u cuHTETUYECKAs 4
ouonorus
17 PesepBHOE Bpems 1

DJleKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIE pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

13




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

Ne n/m Kontpoabnbie IlpakTuueckue

HPOTPANMM®L Beero padoThI padoThI

| 3apokeHUE U Pa3BUTHE IBOJIOLMOHHBIX 4
MIpe/ICTaBICHU B OMOJIOTUU
MuxkposBontonus U €€ pe3yJIbTaThl 14 2

3 MakposBontouus U €€ pe3ysbTaThl 6

4 [IpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 L5
3emiie

5 [IpoucxoxaeHne 4yenoBeKa — 10 |
aHTPOIIOTEHE3
DKoJorus — Hayka o

6 B3aMMOOTHOUICHHUSX OPIraHU3MOB U 3 0.5
Ha/IOpPraHU3MEHHBIX CUCTEM C
OKpYy>Karollen cpeion
OpraHu3msl U cpefia 0OuTaHus 1.5

8 DKoJ0TUs BUAOB U MOMYJIALUN 0.5

9 DKoJsorus cooOIIecTB. DKOIOTHIECKUE 12 0.5
CHUCTEMBI

10 buocdepa — rmobanbHas sxocucTemMa 6

11 UYenoBek U OKpyKaromas cpeaa

12 PesepBHOe Bpems 8

OBIIEE KOJIMYECTBO YACOB I1O0 102 0 75

I[TPOTPAMME

JyekTpoHHbIE (IU(PPOBLIE)
o0pa3oBaTe/ibHbIE PECYPCHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/

http://djvu-inf.narod.ru/
http://biology.ru/index.php




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoaudecTBo uacoB
Ne Hara DJIeKTpOoHHbIe U pPOBbIE
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE PeCypchbl
padoThI padoThI
Buonorns kax KoMIieKcHas
1 HayKa U KaK 4acTb COBPEMEHHOI0 1
oOuiecTBa
2 JKuBbIE CHCTEMBI U UX CBOMCTBA 1
3 YpoBHEBas opranu3aius KUBbIX |
CHUCTEM
bu6mmoreka [IOK
HcTtopust OTKPBITHS U U3YYECHUS
4 1 https://m.edsoo.ru/7f413368
kietku. Knerounas Teopust
http://school-
Mertozp MoneKynspHOH 1 collection.edu.ru/).
KJIETOYHOU OMOJIOTHH. http://ebio.ru/
p: .
ITpaktiyeckas pabora http://bio. 1 september.ru/urok/
5 EHW%HHe METOA0B KICTOHOU 1 0.5 http://djvu-inf.narod.ru/
MOIIOTHH (Xpomatorpacus, http://biology.ru/index.php
anexkTpodopes,
muddepeHnmanpaoe
uentpudyruponanue, [1L{P)»
6 XHUMHYECKHH COCTaB KIIETKU 1
7 MuHepaibHbIE BEIIECTBA KIETKH, 1
WX OMOJIOTHYECKAS POJIb
Oprannueckue BeIIecTBa KJIETKU
bu6mmnoreka [JOK
8 — Oenku. JlabopaTopnast pabota 1 0.5

«O06HapyxeHue OEIKOB C

https://m.edsoo.ru/7f413368




MIOMOIIBIO KAYE€CTBEHHBIX
peaKuuii»

CaoiicTBa, KnaccuduKaius u
dbyHKIIMHA OEITKOB

10

11

12

13

Opranuueckue BELECTBA KIETKU
— YIJIEBOJBI

OpraHI/I‘ICCKI/IC B€IIECCTBA KIICTKH
— JIMIIU AbBI

Hyxneunossie kucnotsl. JTHK n
PHK. JIabopatopnas pabora
«MccnenoBanue HyKJIEHHOBBIX
KHCJIOT, BBIIEJICHHBIX U3 KJIETOK
Pa3IMYHbIX OPraHU3MOBY

Crpoenue u ¢pynkiuu ATO.

JHpyrue Hyki1eo3uaTpudochaTs
(HT®D)

0.5

14

CexBenuponanue JIHK. Meroast
TCHOMUKH, TPAHCKPUTITOMUKH,
MIPOTEOMUKHU

15

16

MeTobl CTPYKTYpHOM OHONIOTHH

THuIel KIEeToK.
[Ipokapuornueckas Kierka

17

CtpoeHne 3yKapuoTHYECKOM
kietku. [IpakTrueckas padota
«M3ydyeHne CBOMCTB KIETOYHOU
MeMOpaHbI»

0.5

18

[ToBepXHOCTHBIN anmapar KIeTKH

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/

http://biology.ru/index.php




19

OnxHoMeMOpaHHbBIE OPTaHOWIbI
knetku. [Ipaktnyeckas padora
«3yueHue 1BUKEHHUS
LUTOIIa3MbI B PACTUTEIIbHBIX
KJICTKAX)»

0.5

20

[TosryaBTOHOMHBIE OPTaHOHIbI
KJICTKHU: MUTOXOHAPHH,
iactuel. JlaboparopHast pabora
«MccnemoBanue ma3Moim3a u
JICTUTa3MOJTN3a B PACTHTEIILHBIX
KJIETKaX»

0.5

21

22

HememOpanHubie opranou bl
KJIETKHA

Crtpoenue u QyHKIMHU apa

23

CpaBHuTeNIbHAs XapaKTEPUCTUKA
KIIETOK dyKapHoT. JlabopaTtopHas
pabora «3ydueHue ctpoeHus

KJIETOK Pa3UYHBIX OPTaHU3MOBY

0.5

24

25

AcCCUMMITALINS ¥ TUCCUMHUIISIIS
— JIB€ CTOPOHBI METa00IU3Ma.
Tunsl oOMeHa BelecTs.
JlaGopatopHnas pabora
«3yueHne KaTaIuTHYECKOU
aKTUBHOCTH (pepMeHTOB (Ha
MIpUMEPE aMIIIa3bl TN
KaTasa3bl)»

DepMEHTATUBHBINA XapaKTep
peaKIuil KJIETOYHOTO
Mmetabonu3ma. JlaboparopHas

0.5

bubmuorexa [JOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).
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http://djvu-inf.narod.ru/
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pabora «3yuenue
(hepMEHTATUBHOTO PaCHICTUICHUS
MEPOKCH/Ia BOJIOPO/IA B
PaCTHTENBHBIX U JKUBOTHBIX
KIIETKAX)

26

27

benku-akTuBaTOpHI N OENKH-
MHTUOUTOPHI

ABTOTpOQHBIN THIT OOMEHa
BEIIIECTB

28

29

30

31

dorocunres

XemocuHnre3. JlaboparopHas
pabota «CpaBHEHHUE MPOIIECCOB
(oTOCHHTE3a U XEMOCHHTE32a»

Ana’poOHBIE OpraHu3Mbl. Bup
opoxenus. JlaboparopHas pabota
«CpaBHEHHE NIPOLIECCOB
OpOKEHMSI U ABIXaHUS»

AspoOHBIE OpraHU3MbI. JTaIlbl
SHEPreTHIecKOro ooMeHa

0.5

32

DHeprus MeMOpPaHHOTO
rpagueHTa npotoHoB. CuHTe3
AT®: pabora npotoHHoi AT®-
CUHTA3bI

33

34

Peaknun Matpu4HOro cHHTE3a

Tpanckpunuus — MaTpU4YHbINA
cunte3 PHK

35

Tpancnsiuus u e€ rTamnbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/

http://biology.ru/index.php




KOHHpOBaHHeaMHHOKHCHOP

36 Poins pubocom B OGuocuHTE3E
Oenka
37 Opranu3anus reHoMa y
IIPOKAPUOT U DYKapuoT
33 MonekyapHbIE MEXAHU3MBbI
HKCIPECCHH I'€HOB Y DYKapHOT
Bupycsl — BHEKJIETOUHBIE
39 (OpMBI )KU3HU U OOJTUTaTHBIE 0.5
napasuthl. [IpakTuueckas padbota
«Co31anue MoJIesIi BUpyca
40 BupycHsle 3a00s1eBaHUS
YeJI0BEKa, )KUBOTHBIX, PACTCHUI
Al HanortexHosoruu B 6M0JI0Tuy U
MeIULIIHE
42 JKu3HeHHEIN IUKIT KIIETKHA
43 Matpuunsiii cuntes JJHK
Xpomocomel. JIabopartopHas
44 pabora «3yyeHue xpomocom Ha 0.5 Bu6nnorexa LIOK
TFOTOBBIX MUKDOIIpEIIapaTax» https://m.edsoo.ru/7f413368
45 Jlenenue KIETKH — MHTO3 http://school-
Tumne k1eTok. Kaprokunes u collection.edu.ru/).
nuToKuHe3. JJaboparopHast http://ebio.ru/
46 pabora «HabmroieHne MUTO3a B 0.5 http://bio.1september.ru/urok/
KJIETKaX KOHYMKA KOPEILKa JIyKa http://djvu-inf.narod.ru/
(Ha TOTOBBIX MUKpOINpENapaTax)» http://biology.ru/index.php
47 Perynsuus >kM3HEHHOTO IIUKIIA

KJICTOK




48

OpranusM Kak eMHOE 11e10€

Txanu pacrenuii. Jlaboparopuast

49 paborta «3yuyenue Tkanen 0.5
pacTeHui»

TKaHM )KUBOTHBIX U YEJIOBEKA.

50 Jlaboparopnas pabota 0.5
«M3ydyeHne TKaHeH KUBOTHBIX»

Opransbl. CucTteMbl OpraHoB.

51 Jlaboparopuas pabora 0.5
«/3yueHune opraHoB LIBETKOBOT'O '
pacTeHus»

52 Ornopa Tena opraHu3MOB

53 JIBu>KeHHE OpraHu3MOB

54 [Iutanue opraHu3mMoB
[TuTanne MO3BOHOYHBIX

55 XKUBOTHBIX. [TnmeBapurensHas
CHCTEMA YEJIOBEKA

56 JlpIxaHue opraHu3MoB

57 JIbIXaHue M03BOHOYHBIX
KMBOTHBIX U YeJIOBEKa

53 TpancnopT BemecTB y
OpPraHu3MOB
KpoBeHocHas cucrema

59 MTO3BOHOYHBIX JKUBOTHBIX U
YelioBeKa

60 Briaenenue y opranusmos

61 3amuTa y OpraHu3MoB

62 NMMyHHas cucTeMa 4enoBeKa

bu6mmoreka [IOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/

http://djvu-inf.narod.ru/
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63

64

PaznpaxxumMocTs u perynauus y
OpraHu3MOB

I'ymopanbHas perymsiuus u
SHAOKPUHHAS CHCTEMA )KHUBOTHBIX
U 4eJIoBeKa

65

@OpMBI pa3MHOKECHUS
OpraHu3MOB

66
67

[TonoBoe pa3zmMHOKEHUE

Meiios

68

I'amerorenes. OOpa3oBaHue u
Pa3BUTHC MMOJIOBBIX KJIETOK.
Jlaboparopras pabota
((I/I3yquI/Ie CTPOCHUS IMOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOITpenaparax»

0.5

69

70

71

72

NuauBuyanbHOE pa3BUTHE
OpraHu3MOB — OHTOT€HE3

3a1<naz[1<a OpraHoB U TKaHEeM 13
3apOABbIIICBBIX JIUCTKOB

Poct u pazBuTHE KUBOTHBIX.
JlaGopatopHnas pabora
«BpIsBIIEHNE TPU3HAKOB
CXOJICTBA 3apOJIbIIICH
MTO3BOHOYHBIX JKUBOTHBIX)

PazMHOXeHHe U pa3BUTHE
pacrtenuii. JlaboparopHas pabota
«CTpoeHne opraHoB

0.5

0.5




73

Pa3MHOKEHHUS BBICIIUX
pacTeHuin»

I/ICTOpI/Iﬂ CTaHOBJICHHUA U
Pa3BUTHA '’CHETUKH KaK HAyKH

74

OCHOBHBIE ITOHITHUSA U CUMBOJIBI
reaetuku. JlaboparopHas pabota
«po3oduna kak 00BEKT
TEHETUYECKUX UCCIICIOBAHMID)

0.5

75

3aKOHOMEPHOCTU HACIEAOBaHUS
IpU3HaKoB. MoHOruOpuaHOE
ckpeunuBanue. [Ipakrnueckas
pabota "U3ydeHune pe3ynbTaToB
MOHOTHOPUAHOTO CKpEIUBAHU
y Ipo3oduist”

0.5

76

77

78

79

[MuTonoruyeckre OCHOBBI
MOHOTHOPHUIHOTO CKPEIIMBAHUS

AHanM3Mupyolee CKpeuuBaHue.
HenosnHnoe nomuanpoBanue

JluruGpuHoe CKperBaHue.
[IpakTuueckas pabota
«3yueHne pe3ynbpTaToB
JUTUOPUTHOTO CKPEUIUBAHUS Y
TPO30( U

I[luTonormyeckre OCHOBEI
JTUTUOPUTHOTO CKPEITUBAHUS

0.5

80

CremieHHOe HaclieJOBaHNE
MIPU3HAKOB

bubmuorexa [JOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
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81

82

XpoMOCOMHasi TEOpHst
HACJIEJICTBEHHOCTH

T'enetuka noina

83

84

85

I'enoTun Kak 11€10CTHAs CUCTEMA

['eneTnyeckuii KOHTPOJIb
pa3BUTHUS PACTEHUH, )KUBOTHBIX U
YelioBeKa

N3MeHUYnBOCTH MpU3HAKOB. BHibl
N3MEHYUBOCTH

86

87

MonudukarnmonHas
U3MEHYMBOCTh
Bapuaunonsslii psg u
BapUaLMOHHAs KpUBasl.
JlaboparopHnas pabota
«HccnenoBanue
3aKOHOMEPHOCTEN
MOoAN(UKAITMOHHON
n3MeHunBOCTH. [locTpoenue
BAPUALIMOHHOTO psija U
BAPUALIMOHHON KPUBON»

0.5

88

89

I'enoTunmaeckas N3MEHYNBOCTb.
KombOuHaTuBHAs U3MEHUYNBOCTE

MyTanuoHHast U3MEHYUBOCTbD.
[MpakTryeckas pabora «MyTaruu
y 1p0o30(uITel (Ha TOTOBBIX
MUKpOTpenaparax)»

0.5




90

91

92

3aKOHOMEPHOCTH MYTAI[MOHHOTO
npoiiecca. DMUTCHETHKA U
SMUTEHOMUKA

['eneruka yenoseka.
[IpakTuueckas pabora
«CocraBieHe U aHAINU3
POIOCIOBHON»

MeTtoasl MEAUIIMHCKON TEHETUKHU

0.5

93

3HayeHne MEeIUIIMHCKON
TCHETHKH B MMPEIOTBPAICHUH U
JIEYEHUH T€HETHYECKHUX
3a00JIeBaHUI YeI0BEKa

94

OCHOBHBIE TIOHSITHS CEJICKIUH.
Jlaboparopnas pabora
«M3y4eHne cCOpTOB KyJIbTYPHBIX
pacTeHU# 1 MOPOJI TOMAIIHUX
KUBOTHBIX)»

0.5

95

Metoapl CEeNeKIMOHHOM paboTHI.
JlabopartopHnast pabota
«M3yueHne MeTo10B CENEKIINU
pacTeHuin»

0.5

96

97

JlocTuKeHusI CeNeKIIUU pacTeHUI
1 ) KUBOTHBIX. HpaKTI/I‘—IeCKaﬂ
pabota «IIpuBUBKa pacTeHHII»

COXpaHCHI/IC, HU3YUYCHUC U
HUCIIOJB30BaHHUEC I'CHCTUYCCKUX

pecypcoB

bu6mmoreka [JOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).
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buorexHonorus xaxk Hayka u
OTpacib IPOU3BOJCTBA.

98 [TpakTuyeckas pabora 1 0.5
«M3yuenue 0ObEKTOB
OMOTEXHOJIOTHI

99 OcHOBHBIC HaPABJICHUS |
CUHTETHYCCKON OMOJI0TUr

100 XpOMOCOMHAsI U TeHHAs |
WH)KEHEpUs

101 MenumuHcKre OMOTEXHOJIOTHH 1
PesepsHnbiit ypok. [loBTopenue,

102 000011IeHHE, CUCTEMATH3AIHS 1
3HaHUH

OBLIEE KOJIMYECTBO YACOB I1O 102 135

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

OBosrouoHHast Teopust Y.
HapBuna

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

JIBHOKYIIME CHIIBI 3BOJIIOLIUN
Buz0B 1o Y. Jlapsuny

bops6a 3a cymecTBoBaHue,
€CTECTBEHHBIN U UCKYCCTBEHHBIN
otbop

DopMHUpPOBAaHUE CUHTETUYECKON
TEOPUH IBOJIIOLUN

OTanbl 3BOMIOIMOHHOTO
rporiecca: MUKPOIBOJIIOIHS U
MaKpO3BOITIOLUS

HOHYJ'ISIHI/IH — DJICMCHTAapHad
€AnHUIa 3BOJIFOIINNA

3aKOH TeHEeTHYECKOT0
paBHoBecus [x. Xapau, B.
Baitn6epra. JlaGoparopHas
pabota «BrIsiBIeHHE
M3MEHYMBOCTH Y 0COOEH 0JTHOTO
BUJIA»

DneMeHTapHbIE (PaKTOPbI
ABOJIIOLIMU

0.5

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

bu6mmoreka [IOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php




10

Dddekt ocHoBarens. Idexr
OYTBUIOYHOTO TOPJIBIIIKA

Murpauuu. U3onauuun
MONYJISALHNA: Teorpaduaeckas,
Oonostornyeckas

11

EctectBenHsbIit oTOOp —
HaIPaBJIAIOMUN (HakTop
IBOJIIOIIH

12

13

14

[TostoBoit 0TOOP

[TpucnocobaeHHOCTD
OpPraHM3MOB KaK pe3yJbTar
MHKpo3Botonuu. Jlaboparopuas
pabota «M3ydyenue apomopho30B
Y UIMOAJIANTAlMI Y PACTEHUU U
KUBOTHBIX)»

[Tpumeps! npucnocobaeHut y
OpraHu3MoB: MOP(OIOTUYECKHE,
(hU3MOIOTHYECKHE,
OMOXMMHUYECKHE,
noBeieHueckue. JlabopaTopHas
pabora «IIpucnocobnenus
OpPraHU3MOB U UX OTHOCHUTEIbHAS
11e71ecO000pPa3HOCThY

0.5

0.5

15

Bup, ero kpurepuu u CTpykTypa.
JlabopaTopHas pabota
«CpaBHEHUE BHJIOB T10
MOp(}oIOrHIecKOMy KPUTEPHIO»

0.5

16

Crtpykrypa BUJa

bubmuorexa [JOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php




17

18

Bunoo6pa3oBanue kak pe3ynbTar
MHUKPO3BOIIOLUU

CBs3p MHUKPO3SBOJOIOUH U
SIHUACMHUOJIOINHU

19

Makpo3Bosronus.
ITaneonTomornyeckre MeTOAbI
I/IBY‘IGHI/ISI 3BOJIFOIINHU

20

21

22

23

buoreorpaduyeckue MeToap!
W3YYCHHUS SBOJTFOIHH

DOMOpHOIOTHYECKHE U
CpaBHUTEJIBHO-
Mop(dooruueckre MeTo bl
W3Yy4YEHUs IBOJTIOIIUN

MOJ'IeKy.TIHpHO—FeHeTI/IqeCKI/Ie,
OMOXMMUYECKHUE U
MAaTCMaTHUYCCKUC MCTOAbI
HU3YUCHUS 5BOJIFOITNU

OO6mIre 3aKOHOMEPHOCTH
DBOJIOLUU

24

25

26

AnanTuBHas paauanus.
HepaBHoMepHOCTH TEMIIOB
SBOJTIOIHHT

Hayunbie runoressl
HpOI/ICXO}K,ZIeHI/Iﬂ JKU3HU Ha
3emiie

I[OHay‘-IHBIC MMpEACTaBJIICHUSA O
3apOKACHUU KU3HU

bubmuorex [JOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php




27

28

OcHOBHBIE 3Tanbl
HEOPraHUYECKOU IBOIOLINHU

I'nnotessl 3apOXKACHUA )KU3HU

29

HcTopus 3emau 1 METOMIBI €€
uzyuenus. JlaboparopHas pabora
«M3ydeHue u onucaHue
MCKOIIAEMBIX OCTATKOB JPEBHHUX
OpPTraHU3MOBY

0.5

30

31

HauanbHele 3Tams opraHun4eckon
9BOJIIOLIMH

BBOJ'IIOI_II/IH OYKapUuoT

32

33

OCHOBHBIE 3TaIbI 3BOJIIOIIUH
PacTUTEIBHOTO MHpA.
I[pakTuueckas pabora
«M3ydyenue ocobeHHOCTEMN
CTPOSHHS PACTEHUH Pa3HBIX
OT/ICTIOBY

OCHOBHBIE 3TAITBI 9BOJJIOIINHA
JKUBOTHOI'O MHpa

0.5

34

DBOJIOLIHS YKUBOTHBIX.
[IpakTnueckas padbora
«M3ydenne ocobeHHOCTEH
CTPOCHHS TTO3BOHOYHBIX
KUBOTHBIX)»

0.5

35

Passurue xu3Hu Ha 3eMie 110
3paM U TIepHUOIaM

bubnoreka [JOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php




36

37

MaccoBble BBIMUPAHUS —
9KOJIOTMYECKHUE KPU3HUCHI
IIPOILIOrO

CoBpeMeHHbIN 3KOJIOTUYECKHI
KpHU3HC, €ro 0COOEHHOCTH

38

CoBpeMeHHas cuctema
OPTaHUYECKOT0 MPOILIOTO

39

40

OcHOBHBIE CHCTEMAaTUYECKUE
IPYIIIBI OPraHU3MOB

AHTpOl'IOJ'IOFI/IH — HaykKa o
YCJIIOBCKC

41

PazBuTue npeacrabienuii o
MIPOUCXOXKACHUH YeTIOBEKa

42

Mecto yenoBeka B CUCTEME
OpPraHUYECKOTO MHPA.
JlabopartopHnast pabota
«M3ydenne ocobeHHOCTEH
CTPOCHUSI CKEJleTa YellOBeKa,
CBSI3aHHBIX C TIPSIMOXOXKICHUEM»

0.5

43

44

45

JIBMOKyIIME CHIIBI aHTPOIIOT€HE3a

CooTHOIIEHE OUOIOTHYECKUX U
COLIMATILHBIX (PaKTOPOB B
aHTPOTIOTeHE3e

OCHOBHBIE CTaIUNA
aHTpOTIOTeHe3a

46

TlanmeoreneTuka u
IaJIeOr€HOMHUKA

bu6mmoreka [JOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php




47

48

49

3BOJ’II-OI_[I/IH COBpPEMEHHOTI'O
YCJIO0BCKa

UYenoBeyeckue pachl.
[IpakTuueckas pabora
«M3yueHne sK0JI0rn4ecKux
aJlanTanui 4eJIoBeKa

Me)K,I[I/ICLII/IHJII/IHapHBIe MCTOABI
AHTPOIIOJIOrnr

0.5

50

51

52

3apokJIeHUE U pa3BUTHE
9KOJIOTUHI

MeTobl 3K0JIOTHH.
JlaGoparopHnas pabora
«M3y4yeHne MeTo10B
HKOJIOTUIECKUX UCCIICIOBAHUII
3Ha4yeHne KOJOTMYECKUX
3HaHU JUIs YenoBeka

0.5

53

54

55

Dkosnorudeckue HpakTopsl

Abuotnueckue (akropsl. Cer
KaK 9KOJIOTUYECKUH (aKTop.
JlabopartopHnast pabota
«BoigBreHNE NprcIocOOIeHN
OpPTaHU3MOB K BIIUSTHUIO CBETa

AbuoTtnueckue GpakTopbl.
Temneparypa kak
IKOJIOTUYECKHUH (PaKTop.
JlabopaTopHas pabota
«BrIsiBIEHUE TTPUCTIOCOOICHUT

0.5

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php




OpPraHU3MOB K BIHUSIHUIO
TEMIIEPATYPhI»

AOGuoTtnveckue HakTopsI.
BrnaxxHOCTh KaK 3KOJIOTHYECKUI
(dakTop. JlaboparopHas padora

56 1 0.5
«AHaTOMHYECKHE OCOOEHHOCTH
pacTeHui U3 pa3HbIX MECT
oOuTaHUS
57 Cpenbl 0OuTaHus OPraHu3MOB 1
58 buonoruueckue puTMbl 1
59 XKuznennsle popMBbI OPraHU3MOB 1
60 buotnueckue hakTopsl 1
3HaueHue OMOTHYECKHUX
61 B3aUMOIEUCTBUN I 1
CYLIECTBOBAHMs OPraHU3MOB B
cpene oouTaHus
2 OKOJIOTUYECKHE XapaAKTEPUCTUKU |
MOMYJISIITUH
OcHoOBHBbIE TIOKa3aTeNN
63 MOMYJISILIK: YUCIIEHHOCTb, 1
IUIOTHOCTb, BO3pAcTHAs U
MOJIOBAs CTPYKTypa
OCHOBHBIC TIOKa3aTeIN bu6mmorexa [IOK
64 MOMYJISALMUA: POXKIAEMOCTb, 1 https://m.edsoo.ru/7f413368
IIPUPOCT, TEMII POCTA, http://school-
CMEPTHOCTb, MUTPALlUU collection.edu.ru/).
65 DKoyorn4ecKas CTpyKTypa 1 http://ebio.ru/

MMomyJiauuun

http://bio.1september.ru/urok/




JluHaMyKa MOMyJISIIUHA U €€

http://djvu-inf.narod.ru/

06 perynanus http://biology.ru/index.php

67 Kpussle pocta 4ncieHHOCTH
nonyasuuu. Kpusblie BBKUBaHUS
DKoJjoruyeckasi HAIIA BUA.

68 Jlaboparopnas pabota 0.5
«ITprcrocobIeH st CeMSH '
pacTeHui K pacceneHuIo»

69 Bun xak cucrema nomnysisiuui

70 3aKOHOMEPHOCTH MOBEJICHUS U
MUTpaLUi )KUBOTHBIX

71 Co00111€CTBO OpPraHU3MOB —

OuoIIeHO3

7 DkocucTemMa Kak OTKpbITast
cucreMa

7 KpyroBoport BeliecTB 1 MOTOK
SHEPIUU B HKOCUCTEME

74 OcHoOBHBbIE MOKa3aTeNn
9KOCHUCTEMBI

75 DKOJIOTMYECKUE TUPAMU/IbI

76 N3menenus coobmiectB —

CYKLIECCHH
[IpupoiHBIE 5KOCUCTEMBI.

77 DKOCUCTEMBI 03€p U PEK.
DKocuCTEMBI MOpEN U OKEaHOB
[TpupoHBIE SKOCUCTEMBI.

78 DKOCUCTEMBI TYHJIP, JIECOB,

CTeneH, MyCThIHb




79

80

AHTpOHOFCHHBIG 9KOCHCTEMbI

YpO03KOCHCTEMBI.
[TpakTrueckas padboTa
«M3yueHune 1 onucaHue
ypOOIKOCHCTEMBI»

0.5

81

3aKOHOMEPHOCTH (HOPMUPOBAHHS
OCHOBHBIX B3aUMOCUCTBUNI
OpraHu3MOB B HKOCHCTEMAX

82

MexaHU3MBI BO3JCHCTBHUSI
3arpsi3HEHUH pa3HbIX TUIIOB Ha
cyOOpraHu3MeHHOM,
OpraHU3MEHHOM,
MONYJIALIMOHHOM U
KOCHCTEMHOM YPOBHSIX

83

84

85

buocdepa — obmeranerapuas
o0oJiouka 3emnu

VYuenne B. 1. Bepnaackoro o
ouocdepe

3aKOHOMEPHOCTH
CYIIECTBOBaHUS OHOCHEpHI

86

87

88

KpyroBopotsl BemecTs u
OMOTeOXUMHYECKHUE ITUKITBI

30HaNIBHOCTH OHOChEpHI.
OcHoBHbIE OMOMBI CYIIN

YcroitunBocTh 6uOCheps!

89

DKOJIOTHYECKHE KPU3HUCHI U UX
PUYHHBI




90

91

Bo3zaeiicTBue yenoseka Ha
ounochepy

AHTpPOIIOr€HHOE BO3JICHCTBUE HA
PaCTUTENBHBIN U KUBOTHBIA MU

92

93

94

95

Oxpana npupozs
OCHOBHBIE TIPUHIIUTIBI
YCTOWYHMBOTO Pa3BUTHS
YeJI0OBEYECTBA U MIPUPO/IBI

PammonanbHoe
MPUPOAOIIOIb30BAHUE U
COXpaHeHHEe OMOJIOTHYECKOTO
pazHooOpa3zus 3emin

O0001enHne 110 TEME
«MHUKpO3BOJIIOLIUS U €€
pe3yabTaThl»

96

O6001enue mo Teme
«MaxkposBoJonus 1 e€
pe3yabTaThD»

97

98

99

O00011IeHIE IO TEME
«IIpoucxoxaeHne u pa3BUTHE
JKA3HU Ha 3eMiie»

O00011IeHIE IO TEME
«[IpoucxoxaeHue yeaoBeKa —
AQHTPOITOTEHE3)

0O0001IeH e 110 TeMe «DKOJIOTUs

— HayKa O B3aUMOOTHOIICHUAX
OpraHu3MoOB»




100 O06o06meHue 1Mo TeMe |
«OpraHu3mbl ¥ cpelia OOMTaHUS»
101 O6o06meHue 1Mo Telvie «IKoJIOTHUs |
BH/JIOB M ITOMYJISIHI
102 O6006mmenue o Teme «buocdepa 1
— 1J100aJIbHAsI SKOCHCTEMAY)
OBLIEE KOJIMYECTBO YACOB I10 102 75

[TPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* buonorus. buonornueckue cucTemMbl U IPOLIECCHI; YTITyOIeHHOE 00yUYeHue,
10 xnacc/ B.b. 3axapos, C.I'. MamonToB, H.1. Conuna, E.T. 3axapoBa- M:
Hpoda, 2020

* buosiorus. buosnornueckre cucTeMbl U IPOLIECCHI; YIITYyOIeHHOE 00yUYeHuE,
11 xnacc/ B.b. 3axapos, C.I'. MamontoB, H.I1. Conuna, E.T. 3axapoBa- M:

Hpoda, 2020

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

1.B.C.PoxiioB. TemaTudeckuii 1 UTOTOBBIN KOHTPOJIb. COOPHUK MPOBEPOUHBIX
paboT. buonorus. 10 knacc. Mockga 2014r.

3. O.I1. lynkuna. buonorus 6-11 knaccel. [IpoBepouHbie TECTHI,
pa3HOypOBHEBBIE 3aanus. Bonrorpan: Yuurens, 2012r

4. H.A.borganoB. KoHTponbHO-U3MepHUTENBHBIE MaTepUanbl. bronorus 10
kiacc. @I'OC. Mocksa. Bako, 2016r.

5. A.A.Kupunenko. buonorus. Paznen « 9BontoLus OpraHuyecKoro Mupay.
Teopus, TpeHrpoBOUHbIE 3ananus. Jlernon, 2016r.

6. A.A.Kupunenko. buosnorus. Paznen «I'enetukay. Bce Tumnel 3aaauy.
TpenupoBouHas TeTpanb. Jlernon, 2016r

7. C.1.KonecuukoB. buonorus. Pa3aen «9xonorus». Teopus, TpEHUPOBOUYHBIE
3aganus. Jlernon, 2016r.

8. B.C.PoxyoB. Temaruueckuii 1 UTOroBbli KOHTPOJb. COOPHUK MPOBEPOUHBIX
paboT. buonorus. 11 kinacc. Mockga 2014r.

[IBeroB. buomorus. O6mas 6uonorus 10-11 xmaccel. Mocksa. JIpoda.2012r.

10. H.A.bornanoB KonTpoJsibHO-U3MepUTEIbHbIE MaTepralbl. buonorus 11
kiacc. ®I'OC. Mocksa. Bako, 2016r.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. «Egunas xomnekus [udpossix O6pazoBaTenbHbix PecypcoB» (Habop
U pOoBBIX pecypcoB K yueOHukam uauu B.B. [laceunuka)
(http://school-collection.edu.ru/).

2. http://bio.1september.ru/urok/ -Martepuainsl K ypoky. Bce pabotsl, Ha

OCHOBE KOTOPBIX CO3/1aH CAMT, ObUIN OIMyOJIMKOBAHbI B ra3eTe
"Buosiorus". ABTOopamu caiita npojenaHa 0oJibliias padoTa 1o
CUCTEMATU3HPOBAHUIO TA3€THBIX CTATEH C yUETOM HIKOJIBHOW y4eOHON
nporpaMmsl 1o npeamerty "buonorus”.

http://ebio.ru/ - DnexkrponHbIi yueOnuk «buonorus». Coaepxur Bce
paszzesibl OMoJIoruu: OOTaHUKY, 300JI0THI0, aHATOMUIO M (PU3UOJIOTHIO

|~

YeJI0BEKa, OCHOBBI LIUTOJIOTUU U T€HETUKH, 3BOJIIOLMOHHYIO TEOPHUIO U
AKOJIOTHI0. MOXKET ObITh PEKOMEH/I0BAH y4aIUMCS JJIs
CaMOCTOSITENIbHON PabOoTHI.

http://djvu-inf.narod.ru/ - 3nekTpoHHas OMOIMOTEKA

|0 [o°

http://biology.ru/index.php - Cait siBisiercst IHTepHET — Bepcueit
yueOHOT0 Kypca Ha koMmmnakT-aucke "OTkpsitas buomorus".
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