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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (mamee - Ouosorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii deneparum,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX MOJIOKEHUH (pesiepanbHOil pabouelt mporpaMmMbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHS u3ydenus (10-11
KJIACChI) SIBJISICTCS OJIHUM K3 KOMIIOHEHTOB MpeIMETHOU obsactu «ECTecTBEHHO-
Hay4dHble ipeaMeThy. CornacHo nonoxeHusM @I'OC COO npodunbHbie yieOHBIE
IpeAMEeThl, H3ydyaeMble Ha YriayOJEéHHOM YpOBHE, SBISIOTCS  CIIOCOOOM
muddepennpan  oOy4eHUsT Ha YpOBHE CpeaHero ooOimiero oOpa3oBaHUs U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIUM, CpPEeAHUM
o01IKUM, cpeHUM TTPOPECCUOHATIBHBIM U BBICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIA M3 JTUX YUYEOHBIX MPEIMETOB JOJDKEH OBbITh OpPHEHTHUPOBAH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJUPOBAHUEM
WHTEpeca K KOHKPETHON 00JacTH HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJIOTUEN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus" 1aét npeactaBieHue o 1eIu
U 3a7la4ax U3yudeHus yudeOHoro npeamera «buosnorus» Ha yriyOiaEHHOM YpOBHE,
onpejeNsieT o0s3arenbHOe (MHBApHUAHTHOE) TIPEIIMETHOE COJIepKaHUE, €ero
CTPYKTYPUPOBAaHHME TIO pa3AeliaM M TeMaM, paclpeiesieHne Mo Kiaccam,
PEKOMEHYeT MOCIEA0BATEIbHOCTh H3YUYEHHs YYEOHOro marepuaina ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0COOCHHOCTEN 00yUarommxcs. B nmporpamme mo OMoioruu peann3oBaH
MPUHIINAT MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTMH Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBaHus, Omnarojaps dYeMmMy [MpPOCMATpPUBAECTCS  HAMpPaBICHHOCTh  Ha
nocjeAyrIiee pa3BUTHE OMOJOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUSA,  IKOJIOTHYECKOTO
MBIIIICHUS, IPEJICTABICHUH O 3I0pOBOM 00pa3e KU3HU, Ha BOCIIUTAHHE OEPEIKHOTO
OTHOILICHHS K OKpY>Karolleld mNpupoaHoil cpeae. B mporpaMmMe mo OMOJIOTUU TakKe
MOKa3aHbl BO3MOXKHOCTH YyueOHOro mnpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO K TUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM H
MIPEMETHBIM pe3yJibTaTaM 00yUueHUs ¥ B JOPMUPOBAHUU OCHOBHBIX BUJIOB YUEOHO-
MO3HABATEIILHON JICSITEIbBHOCTH OOYYaromIMXCsl 10 OCBOCHHIO COJICPKAHUS
OMOJIOTMYECKOT0 00pa30BaHUs HA YPOBHE CPEAHETO 00111ero 00pa3oBaHus.

VYuebnsiii npeaMer «buonorus» Ha ypoBHE cpelHero oOuero oopazoBaHus
3aBepiaeT ONOJIOrHIecKoe 00pa30BaHKE B IIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriryOJieHre 3HaHUN 00ydaroluxcs 0 AKUBOM MPHUPO/Ie, OCHOBAX MOJIEKYJIIPHOU U



KJIETOYHOW OMOJOTHH, SMOPUOJIOTUN M OMOJIOTUU PA3BUTHA, T€HETUKHU, CENEKIINH,
OMOTEXHOJIOTHH, FBOJIFOLIMOHHOTO YYEHUS U IKOJIOTHH.

N3yuenune ydeOHoro mnpeamera «buosiorus» Ha yINIyOJIEHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYy4YaloIIUXCs K MOCIEIYIOIIEMY IOJIyYEHUIO
OMoNoruueckoro  oOpa3oBaHHMA B By3aX U OpPraHU3alMAX  CPEIHETO
npodeccuonansHoro oopa3zoBanus. OCHOBY €ro COACpKaHMsI COCTABIISIET CUCTEMaA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX NPH HU3YYEHUU  OOYyYarOIUMHUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TMOJy4aroT pa3BuTHe. Tak,
pacmMpeHsl U yIriIyOJIeHbl OMOJIOTMYECKHE 3HAHHUS O PAaCTEHUSX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIAJHOTO U IIOMCKOBOIO
XapaKkTepa, KOTOPbIE MOXXHO HCIIOJIB30BaTh KAK OPUEHTHUPHI JUISA MOCIETYHOLIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHH
(bU3UKK, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeametry "buonorus" orTpaxaer
CUCTEMHO-YPOBHEBBI U 9SBOJIOLUMOHHBI MOAXOAbBl K HW3YYEHHIO OHOJIOTHU.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, 3BOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHeHUs1 OMOJIOrMYECKOro pa3Hoo0pasus miaHeTsl. Tak, B 10 kiacce uzydarorcs
OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OMONOruu, 3MOPHOJIOTUM U OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJIEKIMH, OMOTEXHOJOTUHM U CHUHTETUYECKOW OMOJIoru,
aKTyaJIM3UPYIOTCSl 3HaHMSI OOydYaromMXcsi MO OOTaHHUKE, 300JI0TMH, aHAaTOMUH,
¢dbuzunonorun yenoreka. B 11 kiacce u3y4aroTcsi I3BOJIOIMOHHOE YUYEHUE, OCHOBBI
HKOJIOTUH U YueHue o ouocdepe.

VYuebnsiii npeamer «buonorus»  mpu3zBaH  00€CNEUUTh  OCBOCHUE
o0yJaroIuMHUCcs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJI,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, IOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBIIAIOUIMXCS HAYUYHBIX JTOCTUKEHUSX, COBPEMEHHBIX
UCCIJIEIOBAaHMUSIX B OMOJIOTUH, IPUKIIATHBIX aCleKTax OMOJOTrHYecKUX 3HaHUM. J{is
pa3BUTUSL M TOJJAEpXKaHUS HHTEpeca OO0yyaroumxcs K OHOJIOTMM Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHMSI U Pa3BUTHS
TOM WJIK MHOM 00J1aCTH OMOJIOTMH, BKJIAIOM OT€UECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B pEIlIEHUE BAXKHEUIINX OMOJOTHUYECKUX U DKOJIOTUYECKUX MPOOIIEM.

[enb uzydenus: yueOHoro npenmera «buonorus» Ha yriyOJéHHOM ypOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM



OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
WCITIOJIB30BATh TH 3HaHUS B (HOPMHUPOBAHUM MHTEpPECa K ONMpeneneéHHoN obmacTu
npo(hecCHOHANBPHON JESITENbHOCTH, CBSI3aHHOW C OHoOJoTHEel, WM K BBIOOPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHuss yuyeOHoro nmnpeamera «buomorus» Ha
yray0iaEHHOM YpOBHE 00€CTIEYNBACTCS PEIICHUEM CISIYIOUINX 3a1a4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOEHHOCTSX OHOJIOTMYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISIus, BUA, OMOTeo1eH03, Oroctepa); O BBIIAIOUIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCA C METOJaMH IIO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEILCKUMU  METOJlaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISpHOH U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUHN U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJIOTMHM W CHHTETHMYECKOM OHOJIOTHM, TaJICOHTOJIOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUS OHOJIOTMYECKUX HCCICIOBAaHUN B
Jabopatopun W B mOpupoae (HaONIOJCHHE, W3MEPEHHE, HKCIIEPUMEHT,
MOJICJIUPOBAHUE);

OBJIaJiIcHUE OOYYaIOIMMUCA YMEHHUSIMHU: CAMOCTOSITEIbHO  HaXOJHUTh,
aHaJM3UPOBAaTh M HCMOJb30BaTh OMOJIOTHYECKYI0 HH(GOPMAIIMIO; T0JIb30BaThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTUM ¥  COIMAIBHO-JKOHOMHUYECKUMH M  OIKOJOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpY’XKalIleld NpUpOAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPYXKAlOLIMX  JIIOJIe; OOOCHOBBIBATH U COONIOJATh  MEpbI
nporiiakTUKA WH(GEKITMOHHBIX 3a00JIeBaHUl, TIpaBUja MOBEICHUS B TIPUPOJE U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHON KM3HENEATEILHOCTH B UPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE Y 00YUYAIOIIUXCS HHTEUICKTYalIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
MpOIIECCE 3HAKOMCTBA C BBLAAIOMIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
UCCJICIOBAHUSIMU B OHMOJIOTHM, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOT0 UCCIICIOBAHMS, IPOBEACHUS IKCIIEPUMEHTATILHBIX UCCIICIOBAaHUH,
peleHusi OMOJOTMYECKUX 3ajad, MOJCIMPOBAHUS OHOJIOTMYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCITUTAHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICJTLHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,



T€HETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTyphl IOBEICHHS B PUPO/IS; HHTETPAIIUN
€CTECTBEHHO-HAYYHbIX 3HAHWM;

npuoOpeTeHrue  OOy4YaroIIMMHUCS  KOMIIETEHTHOCTH B PallMOHAJIbHOM
PUPOAOTIOIL30BaHUH (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouochepsl), COXpaHEHHUHM COOCTBEHHOTO 3/I0POBbSI U  3J10POBbS
OKpyXXamoImux Jojael  (cobmomeHuss wMep npoduiIakTUKu  3a00JIeBaHU,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaLUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO37aHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYarOIIUMHCS
VHIMBUTy AJIbHOU 00pa3oBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
NoCJIeAyIOUEMY TPO(PECCHOHATBHOMY CaMOOIPEAEICHUIO, B COOTBETCTBHH C
WH/IMBUTy AJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMHU PETHOHA.

OO011ee YnCI0 YacoB, OTBEICHHBIX HA M3y4Y€HHE OUOJIOTHMH Ha YTiIyOJIeHHOM
YPOBHE CpeaHero obmero oopa3oBanus, coctaisser 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEI0).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHS] OUOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHEU(UKH €ro COJEp’KaHUs M HaIMpaBJICHHOCTH Ha
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsaX CpPETHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OpPATOPHBIX M TpakTUdYeckux padot. Takxke ydactue
OOy4Jaronuxcs B BBIMOJHEHUU MPOEKTHBIX M YYEOHO-UCCIIEI0BATENHLCKUX PadoT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTeJIeM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COJAEPKAHUE OBYUYEHUA
10 KITACC

CopnepkaHue HporpaMMbl, BBIICICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJiapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Owosiornu.  buonornueckue HayKM UM U3ydaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TMPUKIAJHBIE KW TMOUCKOBBIE HAYYHBIC WCCICHOBAHUS B
OMOJIOTHH.

3HaueHre OMoJoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE TPUPOBI.

JleMmoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
I'apseit, I'. Mennens, B. U. Bepuanckuit, U. 11. I1aBnos, . 1. Meunukos, H. U.
Bagunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl U cxembl: «CBsA3b OMOJIOTMHM C JIpYyruMu Haykammy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTeMbI U UX H3y4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CJIOKHOCTh M YHOPSIAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CAaMOOpraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHU OpraHu3ally KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUA0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepuniii. Ilpoueccel, Npoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opMma CyIiecTBOBAHMS
Marepun. Hayku, nzyyaroine >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OPraHU3ALINU.

N3ydenue kuBBIX cucTeM. Meroasl Ouosiorndeckoi Hayku. HaOmroneHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. llondarue o 3aBucuMou u
He3aBUCHUMOM TniepeMeHHOU. [InanumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Oumosormueckux gaHHBIX. OIEHKA JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3ynbTatoB. I[IpuumHBI HCKaXXEHUSA PE3yJbTATOB JSKcrepuMeHTa. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JleMmoHcTpanuu



Tabmupt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «buonornueckue
cuctemMbly, «CBOHCTBAa KHUBOM MaTepum», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU MKUBOTHBIX», «CHCTEMbI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON IPUPOIBD».

Oo6opynoBanue: 1abopaTopHOE 000PYI0BaHUE JJI IPOBEICHUS HAOIIOACHMH,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB TpH
V3YUYCHHH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXEHUS COBPEMEHHON KJICTOUHOMU
TEOPUHU.

MeTtoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«Hcropus pa3BUTUSA METOLOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «UM3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe EHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi opranu3anus KJICTKH

XUMHUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEIA, PEareHTa, y4aCTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOpEryisainu. MUuHepanbHble BEIIeCTBa KJIETKU, UX Ouojorudeckas posb. Posb
KaTMOHOB ¥ aHUOHOB B KIIETKE.

Opranuyeckne BelIEeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oeika, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAsS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccuduxamus  6enkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIbl U TOJIHCAXaPU/IBI.
OO0mmii TUTaH CTPOCHHUS W (PU3UKO-XUMUYECKHE CBOWMCTBA  YIJIEBOJIOB.
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununpl. M'mapodunbsHO-THAPOGOOHBIE cBOMicTBa. Kitaccudukanus Tunuaos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBAa OMOJIOTHYECKIX MEMOpaH — TEKYUYEeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunnossie kucnotbl. JJHK m PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnmpans. Mectonaxoxxaenue u ouosnornueckue pynknuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue mosekynsl AT®. Makposprudyeckue cBsizu B moiiekysne ATO.
buonornyeckue pynkunu AT®. BoccTaHoBIeHHBIE IEPEHOCUUKH, UX (PYHKITUU B
Kietke. /[pyaue nykneosuompugocpamol (HT®P). CexBenuponanue [JHK. Memoow:
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorus: OMOXMMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypbl U QYHKYU OUOMONEKVI U UX KOMNieKkco8. KomnbromepHultl ousaiin u
Opeanuyeckull CuHme3s OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

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

Junarpammel: «PacnpeneneHne XMMAYECKUX JJIEMEHTOB B HEXKUBOU ITPUPOIEY,
«Pacmpenenenne XuMHUYECKUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabnuupel u cxembl: «llepuoguueckass Tabiuila XUMUYECKUX JJIEMEHTOBY,
«CTtpoeHue MOJIEKyJIbl BOIbD, «BemecTtBa B coctaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yrieBonoBy, «CTpoeHre MOJIeKyd JUnuAoBy», «HyKIeMHOBbIE KHCIOTBIY,
«Crpoenue Mmonekyasl ATOy.

O06opynoBaHue: XUMUYECKasl TOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapyxkeHHE OCJIIKOB C TOMOIIbIO Ka4€CTBEHHBIX
peaKIUi».

JlaGopaTopHasi padora «VccinenoBaHue HyKJIEHMHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumnbel KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CtpoeHre mpoKapuoTHIECKOM KIeTKU. KieTouHas creHka OakTepuil u apxei.
Oco0OeHHOCTH CTpOEHHUs] TeTepoTPO(PHON U aBTOTPOPHON MPOKAPUOTHUYECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKapuOTHUECKOM KieTkH. [1mazmaruueckas
MeMOpana (Tuiazmanemma). CTpykTypa miazmMaTudeckoil MmemOpansbl. Tpancropt
BEIIECTB Yepe3 MIa3MaTHUYECKYI0 MeMOpaHy: macCcuBHbIN (Auddy3usi, ooneruéHHas
mud¢y3us), aKTUBHBIA (NMEPBUYHBIN W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Toymponuiaemocts MeMOpaHbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIUTO3, (arouuto3. Jk3o1uTo3. Knerounas crenka. CTpykTypa u GyHKUUU
KJIETOYHOW CTEHKH PaCTEHUM, TPUOOB.

[uromnasma. [{uro3ons. [utockener. JIBuxkenue muromiazMbl. OpraHouIbI
kieTku. OiHOMeMOpaHHbIE OPTaHOUIBI KIETKH: dHomazMatudeckas cetb (JI1C),
anmapaT [olbkM, JM30COMBI, HUX CTpoeHMe M (QyHKuuu. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIi) SHAOIIA3MATHUYECKUI PETUKYIIYM.
CekperopHas (yHkuus annapara ['onbixu. Moougukayus benxkos 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame 1 o01v0xcu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIx kinetok. Kiierounstii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbI  KJIETKM:  MHUTOXOHIPHUHM,  IUJIACTHJBI.
Ilpoucxoorcoenue mumoxonopuu u niacmud. Cumouoeenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenue U (GyHKIMHA MHUTOXOHJpuM U rmiactul. [lepBuunsie,
BTOPUYHBIE U CIOXKHBIE MIIACTUABI OTOCUHTE3UPYIOIINUX 3yKAPHOT. XIJIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranouasl kieTku CTpoeHue M QPyHKUUMHM HeMeMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeo.
MukpodunamenTsl. Axkmunosvie Muxkpoguiamenmei. MBbIILIEUHbIE  KIIETKH.
AKxmuHosble KOMNOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounbrit
ueHtp. CrpoeHne M JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGosouka siipa, XpOMaTUH, KapHoIla3Ma, SAPBIILIKH, UX CTPOCHUE U
bynkuun. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B HWHTEppa3HOM sizipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHoUu 00010uKku 6 mumosze. Aoepmbiil
Mparcnopm.

Knerounsle BkatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHUE SYyKapUOTHUECKOW KiIeTKm», «CTpoeHwme
JKUBOTHOM  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTkW», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHE MPOKAPHUOTUUECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTtopuass pabora «M3ydyeHue CTpOEHUSI KJIETOK Pa3IUUYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTopnass padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX).

IIpakTnueckas padora «/3ydyeHue IBMKEHUS IUTOIIIA3MbI B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M TeTepoTpodHBI. YyacThe KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. OTinuusi GepMEHTOB OT HEOPraHUYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKcuceHHblll pomocunmes y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuv
gdomocunmesa. llpogykTUBHOCTH (poTOCUHTE3a. BiusiHue pa3andHbIX PaKToOpoB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUYeHUE (POTOCUHTE3A.

XEMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIKE OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHa’poOHbIe opranu3Mbl. Bugsl Opoxenus. IIpoaykTel OposkeHUS U UX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHAa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIN OOJIe3HEH.

AspoOHbIe OpTaHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHApHUI B
mpoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakun. OKUCIUTEITEHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduenma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszvl. [lpenmymiecTBa a’poOHOTO myTH OOMEHA
BEIIECTB Mepes aHadpoOHbIM. D (HEKTUBHOCTH YIHEPTEeTUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsrl: JIxk. Ilpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoToCHHTE3Y, « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyJAOBAaHME JJII MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOMPENapaToB.

JlabopatopHasi padora «/3yueHue KaTaIMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiia3bl WK KaTaaasbl)y.

Jlabopatopnasi pab6ora «/3ydeHne (GHEepMEHTATUBHOTO PACIICTIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGOpMalLus U peajin3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbii cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasienus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApUOT. Perynsiusi akTUBHOCTM T'€HOB Yy MNpOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaekynsprvle mMexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTKe. KieTounslil romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0IUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKu3HeHHblU YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasd.

BupycHsbie 3a00sieBanus YenoBeka, »)kMBOTHbBIX, pactenuil. CITN/, COVID-19,
COIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananuz borvuux maccueos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmuubl u cxembl: «buocunTes O6enkay, «I'eHeTHYecKuit Kom», «BUpych»,
«bakrepuodarmu.

IIpakTnueckas padora «Co31aHue MOJIEIIA BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinusa. WMutepdaza u  MuTo3s.
Oco0OeHHOCTH TpolIecCcOB, MpoTeKalImux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTUYECKUI) TIEPUOIbI UHTEP(DA3HI.

Martpuunbii cunres JIHK — perumkanwma. [Ipunnuner permmkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u

TeoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWJHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

JHenenue kietku — MuTo3. CTaauyu MUTO3a U MIPOUCXOSIIINE B HUX MPOIECCHI.
Tunbl Muto3a. Kapnoknnes u nuTokuHe3. buonornyeckoe 3HayeHUE MUTO3A.

Perynanust MutoTHYecKoro Imukia kieTku. [IporpamMmmupyemasi KieTodHas
rudeb — anomnTo3.

Kinerounoe sanpo, XpoMocombl, (yHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaugepayuu, oupgepenyuposxku, cmapenus u eubenu xiemox. «L{ugposas
K1emKay — ououngopmamuyeckue mooeau QYHKYUOHUPOBAHUS KIEMKU.

JlemoHcTpanuu

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdyn, «CTtpoeHue
xpomocomy, «Permmkamus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JIyKay.

JlaGoparopnass  padora  «lM3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTaxy.

JlaGopaTopHnasi pabota «HaOmoeHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Ctpoenue u GpyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KU3HEACITEIPHOCTH OJTHOKJIETOUYHBIX OPTaHNU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBbIC T'PHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTUE
npotucthbl. KoioHuanbHbIE OPraHU3MBI.



B3anMoCBs3p 4acTE MHOTOKJIIETOYHOI'O OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opranoB. OpranusMm Kak eauHoe uesnoe. ['omeocras.

Txanu pacteHuid. TUIIBI paCTUTENIBHBIX TKAHEW: 00pa3oBaTeIbHAas1, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOCHHOCTH CTpOEHMs, (PyHKIHUH U
PACIIOJIOKEHUS TKAHEW B OPTaHax PACTCHUM.

TkaHU JKMBOTHBIX M YEJOBEKAa. THIBI KUBOTHBIX TKAaHEW: JIHTEIHAIIbHAL,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOeHHUs, (PYHKUHUHA H
PaCIIOJIOKEHUS TKAHEW B OpPraHax >KMBOTHBIX M YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CHUCTEMBI OPTaHOB XUBOTHBIX U 4esloBeKa. OyHKIIMHA OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX dKUBOTHBIX. Hapy:kHbIl 1 BHYTpeHHUH ckeneT. CTpOEHHE U THIIbI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTHUKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOUYHBIX PACTEHUM:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloronenre Boapl, yrieKUuCIoro raza i MUHEpaabHbIX
BellecTB  pacreHussmu.  [Iutanme  KMBOTHBIX.  BHyTpumosioctHoe  u
BHYTPUKIIETOYHOE NUIIEBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. lInmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue skuBoTHbIX. uddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIXxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa 4eloBeKa. MeXaHW3M BEHTWIALMHU JETKUX y NTUL U
MiIeKonuTaromux. Perynsamus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB Y OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalieHus. DBOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOIN CUCTEMBbI MTO3BOHOYHBIX >KMBOTHBIX. Pabora
ceplla v €€ peryJisiums.

Brinenenue y opranusmos. Beizenenue y pacteHuil. BeigeneHnue y )KUBOTHBIX.
CokpatutenbHble Bakyosqu. Oprasbl BbiaeieHus. @OuibpTpainus, CeKpeuus u
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl pPaOOThl OpraHoB BbiAeleHUs. CBS3b
IIOJIOCTH Te€ja C KPOBEHOCHOM M BBIICIMUTEIBHOM CHCTEMaMHU. BplaeneHue y



MMO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne m (yHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OaKTepHil U IUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3amuTa opranu3ma ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KietouHblii u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopust KIOHaIbHO-celeKTUBHOro uMmyHutera (I1. Opnux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHl Opranu3MoB. Posb BpoxkaEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUIA.

PazgpaxxumocTte ¥ peryisius |y OpraHmsMoB. Pasgpaxumocts y
OJIHOKJIETOUYHBIX OPraHUu3MOB. Takcucel. Pa3ipa)xumMocCTh U peryisuus y paCTeHUMN.
PocTroBble BelllecTBa U X 3HAYCHHUE.

HepBHas cucremMa u peduekTopHas peryysanus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOIMIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CHCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pedaexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisiuus W >HAOKPUHHAs CHCTEMa >KUBOTHBIX M YEJIOBEKa.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleMCTBHE TOPMOHOB. B3auMoCBs3b
HEPBHOU M 3HIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuubr 1 cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE
Bojiopocin», «baktepum», «lIpocrermme», «OpraHbl UBETKOBBIX PACTEHHI,
«CuctemMbl  OpPraHoB TNO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopueBbie cuctembl», «CTpoeHue cTediisy,
«CTpoeHue JNHCTOBON IMIIACTUHKW», «TKaHM KUBOTHBIX», «CKENET 4YeIoBEeKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHCTEMa, «Hepsnas CHUCTEMA, «Koxay, «MplleuHasi ~ CHUCTEMay,
«BoigenutenbHas cucteMa», «IHIAOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«Ammynuter»,  «KuimieunonosioctHeie», «CxemMa  TNUTaHUA  PACTECHUI,

«KpOoBE€HOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpPO€HHE THUAPH»,
«CtpoeHue maHapum», «BHyTpeHHee CTpoeHHE IOKIeBOro uepss», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBHas — cucrema  ntuny», «HepBHas — cucrtema
MIIeKonUTaromux», «HepBHas cuctema uenoBeka», «Pediexey.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENnapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MHUKpOIIpENnapaTbl TKaHEH, PaKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU



HACEKOMBIX, WTJIOKOXHUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHUU, repOapuu
pacTeHUN pa3HbIX OTAEJIOB, BIIAXKHBIE MpENaparbl JKUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
0o0opyI0BaHUE JJI JEMOHCTPAIIMK MIOYBEHHOTO U BO3IYIIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia i 0eJIKoB Mo edcTBreM (hepMEeHTOB, 000pyAOBaHUE ISt
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3JIUYHBIX )KHBOTHBIX.

JlaGoparopHasi pabora «l/3ydueHue TKaHEe paCTCHUIN.

JlaGoparopHasi pabora «3ydyeHue TKaHe sKUBOTHBIX).

JlaGopaTopHasi padora «3ydyeHne OpraHoB IBETKOBOI'O PACTCHUSD.

Tema 10. PazmHoKeHue ¥ pa3BUTHE OPTraHU3MOB

®opMbI pa3MHOKEHHSA OpPraHu3MoB: Oecronoe (BKIJIIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  I[OYKOBaHHE, CHOPYJISALUA,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe paszmuHoxkeHue. [lonoBble KieTkH, WM rameTel. Meino3. Craauu
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buonorndecknii cMbICIT
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecrto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BuTHe. I'aMeTorenes y sKxUBOTHBIX. [10JI0BBIE JKee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHE U 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. CHocoObl
OIUIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenue. Tumbl  npoOieHwus.
Jemepmunuposannoe u HedepmuHuposanHoe Opobaenue. bnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIEKOMUTAIOUIUX. 3apOJABIIICBBIC JUCTKU
(racTpyJsisinus). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (SMOpUOHAIBHAS WHIYKIIHS).
3akiagka IUIaHA CTPOCHUS HKUBOTHOTO Kak pe3yibTaT HEpPapXUUECKUX
B3aMMOJICUCTBUII TEHOB. BrusiHue Ha 5MOpPHOHANIBHOE pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYIKAIOIICH CPE/Ibl.

Poct u pasButne x)uBOTHBIX. [locTomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pas3BuTHe. PaszButne ¢ Metamopdo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOIro
pa3BUTHS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbsl pocTta >KUBOTHBIX. DakTOpPHI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTaguu nmocTaMOPHOHAIBHOTO pa3BUTHUS



y )KMBOTHBIX U 4enoBeka. [lepuonpl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTNYECKHE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
KU3HEHHOM IIMKJIe pacTeHnil. O6pa3oBaHue cCIOp B Ipoliecce Meiio3a. 'amerorenes
y pactenuil. OmIoqOTBOPEHNE U Pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOIHOE
OILTIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHn3MBl pETYISIAA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JdeMoHCTpaMuK

[Toptpetsr: C. I'. HaBamwun, X. llneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHE», «Tumbl Oecnoyioro
pa3sMHOXKEeHUs», «Pa3zMHOXKEHME XIIaMHIOMOHAIb, «Pa3MHOXEHHE JBIIIECHBI,
«PazMHOXeHue ruapb», «Meio3», «XpoMmocomely, «I['amerorenes», «CtpoeHue
AWLEKIETKH U criepMaro3ouna», «OCHOBHBIE CTaauu OHTOTeHes3ay, «lIpsmoe n
HEIpsAMOe pas3BuTHe», «PasBurhe MancKkoro xyka», «Passurue capaHuym»,
«Pa3Butne narymkw», «JlBOMHOE OIUIONOTBOPEHHE Y ILIBETKOBBIX PACTEHUN,
«CTpoeHune cemMsH OJHOIOJIBHBIX U JABYIOJIBHBIX PAaCTEHUN», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN UK MXa», « KM3HEHHBIA LIUKJI MATOPOTHUKAY,
«OKW3HEHHBIN [IUKII COCHBL».

OO0opynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIIpenapaThl SHULEKIETOK U
CIIEPMATO30UI0B, MOAENb «LIUKIT pa3BUTHSA JIATYIIKIY.

JlabGoparopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MUKpOIIpenapaTax».

IlpakTnueckass padora «BbisBIECHHME NPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITI03BOHOYHBIX )KMBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PaA3MHOXKEHHUS BBICHINX
pacTeHU.

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYMBOCTH
OPraHu3MoB

Hcropust cTaHOBIEHUS M PA3BUTHS T€HETUKU Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B PA3BUTHH TI'€HETHKHU.
Pabots H. K. Konsiiosa, H. . BaBunogsa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®unmmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MTOHATHSA U CUMBOJIBL. ['OMOJIOrHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTCPHATUBHBIC INPU3HAKHA, JOMWHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAs JIMHUSL, TMOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOABI ~ TE€HETUKU:  THOPHUIOJIOTMYECKUN,  LHUTOJOTMYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH .

JleMmoHcTpanuu



[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. .
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunp! u cxeMbl: «MeTopl TeHETUKI, «CXEMBI CKpELTUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna kKak OOBEKT TE€HETUYECKHUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTHOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeTUIeHUs NPU3HAKOB. lluTonornyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpPEIIMBaHUS. [ UOTE3a YUCTOTHI TAMET.

AHanuzupytoiee ckpemuBanue. [[poMeKyTOUHbIN XapaKkTep HacleIOBaHMUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpuaHoe ckpemurBanue. TpeTuit 3akoH MeHiens: — 3aKOH He3aBUCUMOTO
HaclieJI0BaHUsI TPU3HAKOB. [{[uToNOrnYeckre OCHOBBI JUTMOPUIHOTO CKPEIIBAHUS.

CuerieHHOe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUIEHUS MEXIAYy TIeHaMhu. XPOMOCOMHas
TEOpHUsI HACIIECTBEHHOCTH.

['eHeTnka nosia. XpOMOCOMHBIM MEXAHU3M OINpPEAEICHUS Moia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIH M Te€TepOraMeTHhIA MOJ. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaciienoBanne npu3HaKoB, CHETUIEHHBIX C TTOJIOM.

['enoTun kak uenoctHas cucremMa. [lmenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM aiienu3M. B3auMonencTBue HealeNbHbIX TI'E€HOB.
KommnementapHocts. Onuctas. [Tomumepus.

['eHEeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MONOTUYECKUX  TPOIIECCOB, TOBEACHUS U  KOTHUTUBHBIX  (DYyHKIIUH.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHUs HACJIEACTBEHHOU HH(OPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMmoHCcTpauumn

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

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
MeHnnens», «AHanu3upyrouiee CckpelmuBaHue», «HemomHoe QOMUHUpPOBaHHEY,
«ClemieHHOe Hacle0BaHUE TPU3HAKOB Yy Apo3oduibly, «['eHeThka mojay,
«Kapuotun denoBeka», «Kapuotun npozoduiby, «Kapuotunm mnTuib,
«MHOX€eCTBEHHBIN ajIenu3m», «B3aumMoaeicTBUE T€HOBY.

O6opynoBanue: MOJAENIb IS JEMOHCTpPAIlMU 3aKOHOB €IMHOOOpa3Hs
rHOpUIOB TIEPBOTO TIOKOJICHWSI M PACIICIICHUS TPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJAEIb A



JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUS NPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKpornpenapar: «Jpozodumnay.

IIpakTuyeckas padora «/3ydueHue pe3yapbTaTOB MOHOTHOPUIHOIO
CKpEIIMBaHUA Y IPO30(UITBD».

IIpakTuueckass  paGora  «M3yueHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIMBAHUSA Yy IPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HOpMUPOBAHUM (PEeHOTHUIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonmudukannonHass HW3MEHUYMBOCTh. Ponb cpeasl B (popMupoBaHUH
Moau(UKaIMOHHOW M3MeHYnBOCTH. HopMma peakiunu npusHaka. BapuanmoHHBIN
psan u BapuanmonHas kpuBasi (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYMBOCTH B CO3JIaHUU
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJTHOTO BUA.

MyTanmonHass W3MEHYMBOCTh. BuHIBI MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUMPOBAaHHbIE MyTauuW. SnepHble U
HUTOIIa3MaTuYeckue MyTtanud. CoMaTUYecKUe U MoJoBble MyTauuu. [IpuyunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAlMOHHOTO Ipollecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HaciencTBeHHoW u3MeHunBoctu (H.W. BaBuioB). BHesnepHas M3MEHYMBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb ONULEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCTNU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JleMmoHCcTpauumn

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmupt u  cxembl: «Buasl usMmeHunBOCTHY», «MoaudukanoHHas
U3MEHYHUBOCTDY, «KomOnHaTHBHAs W3MEHYHUBOCTHY, «Meios,
«OnonoTBopeHuey, «I'eHeTnueckre 3a001eBaHus YeaoBeKay, « Buapl MyTarmiiy.

OOopynoBaHue: XKUMBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadum) >KMBOTHBIX C Pa3IMYHBIMU BUIAMU U3MEHUNBOCTH.

JlaGopaTopHuasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAN(PUKAIMMOHHON M3MEHYMBOCTU. llocTpoeHue BapHalMOHHOTO psAga U
BAPUALIMOHHOUN KPUBOW.



IIpakTuyeckas padora «Myrtanuu y apo3oduiasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun dyenoeka. MexayHapoaHas IporpamMMa HMCCIIEIOBaHUS T'€HOMA
4yejaoBeKa. MeToJbl  M3YYEeHMsI TEHETUKHM  4YEJIOBEKA: T'€HEAIOTHYECKHUM,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOIYJISAIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONpPEAEICHUE TE€HOTHIIA:
MOJJHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[111P-ananu3a. HacinencTBeHHbIe 3a00JIeBaHUs YeslOBEeKa. | eHHbIE U XPOMOCOMHBIC
Oosie3HU dYenoBeka. boyie3HW ¢ HACIEeNCTBEHHOM IPeapacioyioKEHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAILCHUHN U JICYEHUU T'€HETHYECKUX
3a00eBaHUN 4YenoBeKka. MeauKOo-TeHETHYECKOe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIE
KJIETKU. [IoHATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIICHHONW YYBCTBUTEJIBHOCTH YEJIIOBEKAa K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HECHUIO OKpYsKarouleh cpeabl. ['eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeTobl U3yUYeHUs] T€HETUKH
yesjoBekay, «[ eHeTnueckue 3a001€BaHUs YEIOBEKay.

IpakTnuyeckas padora «CocTaBIeHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JomecTukanus u cenekuust. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o I[leHTpax mOpOUCXOXKIEHUS W MHOT000pa3vs KyJIbTYPHBIX
pacteHuid. Ponb cenekuuu B CO3JJaHNM COPTOB PACTEHUI U TTOPOJ )KUBOTHBIX. COPT,
opoja, TaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUMBOCTH
H. W. BaBumnosa, ero 3nHaueHue Jjis CeIESKIIMOHHON pabOTHI.

Metonbl ceneknMoHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBU1Y AJIbHBIM. Dranbl KOMOWHAIIMOHHOM CCJICKIIUU. HcnrwiTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHINY C TOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITYy ¢ moMoulbsio aHanu3a JJHK.

M CcKyCCTBEHHBIM ~ MyTareHe3 KaKk  METOJI  CCJICKIMOHHOW  paOoThI.
PanuanOHHBIN U XUMUYECKAW MYTareHe3 Kak UCTOYHUK MYTAlMi y KYyJIbTYPHBIX
dbopm opranu3mMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOuHanTHBIX JIHK 17151 ostyueHust iCX0JHOTO MaTepuaia Jjisl CeeKIUH.

[Tomyuyenue MTOJIUTLIIOUIOB. BryTtpuBuaosas rHOpUIN3aIInS.
brnuskoposcTBEHHOE — CKpelmMBaHue, wWid  WHOpumuHr.  HepoacTBenHoe
CKpelIMBaHue, Wid ayTOpuAWHT. ['erepo3uc u ero mpuuuMHbl. Vcmomb3oBaHme
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecrutiogus



MEXBUIOBBIX THOPUIOB. JIOCTHIKEHUS CEJICKIIUN PACTEHUH U )KUBOTHBIX. «3e1éHas
DeBOIOYULY.

CoxpaHeHure U U3y4eHUE TeHEeTUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JUKUX POJIMYEH I CO3JaHUsI HOBBIX COPTOB M THOPHIOB CEILCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpaumenue u YNpasieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX  HCUBOMHBLIX 6 UYEeadx VIyduleHus.
cywecmseyowux u co30aHus HOB8bIX NOPOO, JUHULU U KPOCCO8, 8 MOM UYucie C
NpUMeHeHUeM COBPEMEHHBIX MeMO0008 HAYYUHbIX UCCe008AHULL, Nepedosblx Uuoell U
NnepCcneKmuBHbIX MexHOoN02Ul.

JleMoHCTpauA

[Toptpersr: H. M. Basumos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsanenko, b. JI. Actaypos, H. bopnoyr, /I. K. bensies.

Tabnuib! u cxembl: «L{eHTpBI TPOUCXOKIECHUS 1 MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHuin, «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON HU3MEHUYHBOCTH,
«Metoapl cenekiuny, «OTnanéHnas rTudpuauzanusy, «MyTareHesy.

JlabopaTopHasi pabdora «/3yueHue copTOB KyJNbTYpHBIX PACTEHUN U MOPOA
JIOMAIIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3yyeHre METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID.

IKeKkypeusi «OCHOBHBIE METOJBI U JOCTHKECHUS CEJEKIMU PACTEHUN U
KHUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3S4WUCTBO, B JIAOOPATOPHUIO
arpOyHMBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEeKThI, HCHOJIb3yeMble B OHWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJITYPBI, MUKPOOPTaHU3MBI, 170.4 XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOIyYeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOJIeNME. Mukpoouonornueckuii cuntre3. OOBEKTH MHUKPOOHOJOTUYECKUX
TexHonorui. [IponsBoacTBO O€jika, aMUHOKUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIE€JICHAIIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO MOJYYEHHSI OPTAaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHUECKHUE MY TH.

Knerounas uHxkeHepus. MeToapl KyJnbTypbl KJIETOK W TKaHEW PACTEHUN U
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuUAM3alMS W COMAaTHYECKUN
sMOpuorene3. lcnonb3oBaHue TramiouoB B CeJICKUUH pacTeHuil. [lonyuernue
MOHOKIOHANbHBIX anmumei. Mcnonb3o8anue MOHOKIOHANbHBIX U NOJIUKTIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
ANLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIaHTALUU SIAEP KIIETOK.



Texnonoz2uu 0300posieHus, KyITbmusupo8arus U MUKPOKIOHATLHO20 PAZMHOICEHUS.
CeNbCKOXO3AUCMBEHHbIX KYAbMYP.

XpoMOCOMHass W Te€HHasg WHKEHepus. VICKyCCTBEHHBIM CHUHTE3 TI€Ha |
KoHCcTpyupoBanue pekoMOnHaHTHbIX JIHK. Cozdanue mpanczennvix opeanuzmos.
JIOCTHKEHHUSI ¥ TEPCIIEKTUBBI XPOMOCOMHON ¥ TEHHOW MHXKEHEPUHN. DKOJIOTHYECKUE
Y 3TUYECKHUE NPOOJIEMbl TEHHOW NHKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meauinuaa. [T1[P-
JUarHocThka. MeTaOOJOMHBIM aHajau3, TEHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
4eJIOBeKa Ul OLIEHKH COCTOSIHMSI €ro 3J0poBbi. VCIONb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHxeHepuss g pa3pabOTKU
(byHIaMEHTaIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3MaHUS KOMILIEKCHBIX
TKaHEeW COYETAaHHEM TEXHOJIOTUH TPEXMEPHOTO OMONMPHUHTHHTA U cKadoIauHra
JUIS PELICHUS 3a/1a4 IIEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3naHue BEKTOPHBIX BaKLMH C ILEJbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT BOo3Oyauteneidr OPBU, ycTaHOBIEHHE MOJIEKYJSIPHBIX MEXaHU3MOB
¢bynkunonupoanusi PHK-conepkammux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHbBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! u cxemsl: «lcnoap3oBaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
pOU3BOJCTBEY, «Kiterounas naxxenepus», «I eHHass HHKEHEPUD».

JlabGopaTopHasi padora «/3yueHre 00bEKTOB OMOTEXHOJIOTUM.

IIpakTnyeckas padora «llosydeHre MOJIOYHOKUCIBIX TPOTYKTOB.

Ikckypeusi «buoTexHonoruss — BaKHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxaeHue m pa3BUTHE 3BOJIONMUOHHBIX INpeACTABJICHUNA B
OouoJiorumn

OpomonmonHas Teopust Y. JlapBuHa. Ilpenmnocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedatenbHocTh Y. JlapBuHa.

JIBr>Ky1IMe CUitbl 3BOTIOLMH BUIOB 110 Y. J[apBHUHY (BbICOKasi MHTEHCUBHOCTh
pPa3MHOXEHUST OpraHM3MOB, HAcCJEICTBEHHAass M3MEHYMBOCTh, Oopbba 3a
CYLLECTBOBaHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrernueckord teopun dBomonuu (CTI). HelTpanbhas
Teopusi 3Boitonuu. CoBpeMeHHass JBOJIOIMOHHAS  OuoJoTHA. 3HAYeHHE
HBOJIIOLIMOHHON T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosobe, Y. Hapsun, C. C. UerBepukos, 1. U. lImansraysen, Ix. Xongein, /. K.
benses.

Tabnuib! u cxembl: «CucreMa sxxuBoit mpupo s (o K. JIunuero)», «JlectHuna
XUBBbIX cymiecTB (1o Jlamapky)», «Mexanusm GopMupoBaHUs MPUCTOCOOTICHUN Y
pacTeHuil U KUBOTHBIX (10 Jlamapky)», «Kaprta-cxema mapuipyTta myremectBus Y.
Hapsuna», «Haxoaxu Y. JapBuna», «®Dopmbl OOpbObI 3a CyIIECTBOBAHUEY,
«Iloponbl romyOei», «MHoroodpasue KyJIbTypHBIX (OpM KamycTbl», «Iloposs
JIOMAIIIHUX >KMBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«CxeMa COOTHOIICHUS ABWKYIIMX CHJI 3BOMIOLHMHN», «OCHOBHBIE TOJOXKECHUS
CUHTETUYECKON TEOPUH 3BOJTFOLIHI.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[Tonyssanps Kak 3JIEMEHTapHas €IMHULA 3BOJOLHHA. COBPEMEHHBIE METOIBI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiinuid. M3meHeHue
reHooH/la TOMYJSIUMKA KAaK 3JIEMEHTAPHOE 3BOJIIOLMOHHOE SBJIEHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOMIONMH. MyTallMOHHBIH
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHaNpaBJICHHbIE U3MEHEHUS YacTOT ajljiesiel B MOMyJIsAuusax. DPpQPeKT OCHOBATEIS.
Ippexm o6ymouinounozo eopaviuwika. CHudceHue 2eHemuuyecKko2o pasHooOpa3usL:
npuyunsl u creocmsus. llposenenue s¢pgpexma opetigha eenog 68 6OILUWUX U MATLIX

NONYIAYUSAX. Murpanumu. N3onsauus MIOITYJISLIUI: reorpaguieckas
(mpocTpaHcTBeHHAs ), OMosorndeckas (pernpoayKTHUBHAS).
EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMWA, CTAOWJIM3UPYIOIIMN,  pa3pbIBAOILIMIMA
(nm3pyntuBHbIi). IlomoBoit 0TOOp. BO3HMKHOBEHHE M HBOMIOLUS COLUATBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0neHHOCT,  OPraHU3MOB  KaK  pe3yJbTaT  MHUKPOIBOJIOLMH.
Bo3HuKHOBEHHE NPUCTIOCOOJIEHUH Y OPraHu3MOB. ApoMop(}o3bl U UANOAJANTALIUH.
[Tpumepsl TprcnocoOIeHUH y OpraHu3MoB: MOpP(hOIOrHiYecKkue, PU3n0I0rH4ecKue,
onoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u crpykrypa. BumooOpasoBaHue kak pe3yJbTar
MUKpO3BOJIOIMU. M3omsamus — kiatoueBoil (aktop BugooOpazoBanus. [lytu u
CIIOCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOe), «MTHOBEHHOE)» (monumIonIU3aIusl,
ruOpuauzanusi). JIuTenbHOCTh 3BOTIOIHUOHHBIX TPOLECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.



Posib 3BOMIOLIMOHHON OHOJIOTHH B pa3paboTKe HAyYHBIX METOJ0B COXPAHEHUS
OounopaszHooOpazus. MUKPOIBOMIONMS U KOABOJIOLMSA MApasUTOB U UX XO3SEB.
Mexanu3mbl (GOPMUPOBAHUS YCTOWIMBOCTH K aHTUOMOTUKAM U CLIOCOOBI OOPHOBI €
HEW.

JleMoHCTpaIMuA

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

Tabmuel 1 cxembl: «MyTallMOHHAsE HM3MEHYUBOCTHY, «llomymsimonnas
CTpYKTypa BUaa», «Cxema MposiBjIeHUs 3akoHa Xapau—BaiinOepray, «IBuxyiue
CWJIBl HBOJIIOIUNY, «DKOJIOTHYEcKass MU30JSAIUs MOMYJIAIUi ceBaHCKOU (openmy,
«I"eorpaduueckast U30ISAIUS TUCTBEHHULIBI CHOMPCKOM U TMCTBEHHUIIBI Ay PCKOW»,
«ITonmynsIMOHHBIE BOJHBI YHCIEHHOCTH XUIIHUKOB U KEpTB», «Cxema neicTBUA
€CTECTBEHHOTO 0TOOpa», «DopMbI O0PHOBI 32 CYIIIECTBOBaHHEY, «IHIyCTpHAIbHBIII
MenaHusM», «OKuBble — uckonaemeie»,  «lIOKpoBHTENBCTBEHHass  OKpacka
XKUBOTHBIX», «[Ipegynpexnaromas oOkKpacka MKUBOTHBIX», «DPU3HOIOTUYECKUE
apantaiuny, «l[IpucnocoONeHHOCTh OpPraHu3MOB U €€ OTHOCUTENIBHOCTBY,
«Kpurepuu Buaa», «Bunapl-nBoiHuKN», « CTpyKTypa BUaa B npupoae», «CrnocoObl
BHU1000pa3oBanus», «I'eorpaduueckoe BUA000Opa3oBaHUE TPEX BUIOB JAHBIIICH,
«2KoJIOTHUYECKOE BUA000pa3oBaHUE BUAOB CHHULY», «l[lonurionasl pacTeHHiD»,
«KamycTHOo-peneunblit THOpHUITY.

OO6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTUI U
3BEpel ¢ mpuMepaMu pas3IMuHbIX NPUCTOCOOJICHUM, Yydelia MTULl ¥ 3Bepei pa3HbIX
BUJIOB, TepOapuu pacTeHuid OJIM3KUX BHJIOB, OOpa30BaBLIMXCSA Pa3INYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIcHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIAY.

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO000pa3HOCThY.

Jlabopatopuass pabora «CpaBHeHHE BHJIOB 1O MOPQPOIOTUUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIOUMs U €€ pe3yJabTaThbl

MeTtonbl  M3ydeHHS MaKpOl3BOMIOLMHU. [lajmeoHTOnOrMyeckue MeTO[bl
u3yueHus: HBomonuu. Ilepexonueie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Meronbl u3ydeHus s3Boironuu. CpaBHeHHe (GIOpbl U
(dbayHbl MaTepUKOB W OCTPOBOB. buoreorpaduyeckue obnactu 3emiu. Buasbi-
SHAEMUKHU U PETUKTHIL.

OMOpPHUONOrMYECKUe U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYEeCKME MEXaHWU3Mbl 3BOJIOLHMHM OHTOI€HE3a M IOSBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOIMYHBIE  OpraHbl.
PyaumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUYEHUS IBOIIOLUU. [ OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI TOCTPOEHUS (PUIOTC€HETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKyuUi.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanieBckuii, ®. Mrosep, J. ['ekkensb.

Tabmuubl 1 cxembl: «DUIOreHETUUECKUI Psi JIOMIATn», «APXEONTEPUKCY,
«3Bepo3yoOble  smepb»,  «Creronedansy,  «PuHunoduthl»,  «CeMeHHBIE
nanopoTHUkm», «buoreorpaduueckue 30HBI 3eMin», «Jpeii KOHTHHEHTOBY,
«Pemuktel»y, «HawanbHble cTaguu SMOPHUOHATBHOTO PA3BUTHUS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHANOTMYHBIE OpraHby, «PyIHUMEHTHI,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIIpaBJICHUS 3BOJIIOIUNY, «O011IHe 3aKOHOMEPHOCTH 3BOJTFOLIHI.

OOopynoBaHue: KOJUIGKIIUU, TrepOapuu, MYJSKA HCKOMAEMBbIX OCTaTKOB
OpPTraHU3MOB, MYJISI’KU TOMOJIOTUUHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne u pa3BuTHE )KU3HA HA 3emJie

HayuHble TUNOTE3bl MNPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmus. [JloHayyHble IpeICTaBICHUs O 3apPOKICHUU KU3HU (KPEaAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpoBepKeHKE onbiTamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >xu3Hu U aCTPOOHOIIOTHS.

OcHOBHBIE JTaInbl HEOPraHUYECKOU JBOJIIOLIU Y. [ImanerapHas
(reonmoruueckas) SBOJIOINUSA. XHUMHUYECKas JBOJIONUSA. AOUOTEHHBIM CHUHTE3
OpraHnyeckux BemecTB n3 HeopraHndeckux. Omeir C. Mumrepa m I'. Opm.
Oo6pazoBanue noaumepoB u3 MonomepoB. Koaieparnas runote3a A. M. OnapuHna,
runore3a mnepBuyHoro OynboHa JIk. XongeiHa, reHeTHdeckass rumoTe3a [
Ménnepa. Pu6osumer (T. Yek) u rumoreza «mupa PHK» V. T'unGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MeToabl €€ n3ydeHus. MlckonaeMble OpraHu4eCcKUe OCTaTKH.
['eoxpononorust u e€ meroapl. OTHOCUTENIbHAs U AOCOIIOTHAsI T€OXPOHOJIOTHS.
['eoxpoHOIOrMYecKas IKaja: S0HbI, 3Pbl, IEPUOJBI, TOXH.

HavanbHbie 3Tamnbl OpraHMYecKOM HBOIOUMU. [losiBieHME W 3BOMIOLUA
NEPBBIX KJIETOK. DBONIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKHN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTR.
Crpomaronutsl. [IpokaproThl U 3yKapUOTHI.



[Tpoucxoxaenue syKapuoT (CUMOUOTEHE3). DBOTIOLNUOHHOE TPOUCXOKACHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE A3Tallbl 3BOJIOLMU BbICIINX pacTeHUi. OCHOBHBIE apoMOP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHe CIIOPOBBIX pPACTCHUH U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpouncxoxaeHrne BETKOBBIX
pPaCcTCHUMN.

OcCHOBHBIE 3Tallbl 3BOJIOLNMHU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
*KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOJIOLUSA O3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwinil. [IpoucxoxnaeHne MICKONUTAIOINX U
ntuil. Ilpunnun kimoyeBoro apomopdosza. OcBoeHHe OECIIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butne ku3HM Ha 3emMie MO 3paM U IEepUoAaM: apxeu, MPOTEPO30il,
najaeo30M, Me3030i, kaiiHo301. OO0111ast XapaKTEepPUCTUKA KJIMMAaTa U T€OJIOTMYECKUX
npoueccoB. [losiBiieHnEe 1 paciBET XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa30oBaHUE:
€ro yCJIOBUS U BJIIMSIHUE HA ra30BbIA COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHHUSI — 3KOJIOTMYECKHE KPU3UCHI MpouuIoro. IIpuunHel u
CJIEICTBUS MacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €r0
ocoboenHoctu. [Ipobiema coxpanenus: 6mopazHooOpasusi Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

JeMmoHcTpanuu

[Toptpetsi: ®@. Penu, JI. Cnannanuanw, JI. [Tactep, 1. 1. Meunukos, A. U.
Omapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
M3YUYCHHIO CaMO3apoxkIeHUsl ku3Hm», «Cxema ombita C. Mumnepa, I'. Opu»,
«JTamnbl  HEOPraHWYECKOW  3Bomouun», «l'eoxpoHosorMyeckass  IIKajiay,
«HauyanpHble 3Tanbl OPraHUYecKo 3BOMIOLIUNY, «CxeMa 00pa30BaHMS 3YKAPUOT
nyTéM cumoOunorenesa», «Cucrema X uBoW mnpupoab», «CTpoeHue BUpPYCay,
«Apomopdo3bl  pacteHuir», «PuHHOPUTBHD, «OIHOKIETOUHBIE BOJOPOCINY,
«MHoOroKeTouHble  BoAopocan», «Mxuy», «llamopoTHukmn», «l'onocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX PACTEHUI», «CxeMa pa3BUTHS )KUBOTHOTO MUPay,
«Apomop(o3bl KUBOTHBIX», «IIpocTeitmmey, «Kumeunonomnoctueie», «llnockue
yepBu», «YneHuctonorue», «PbiOb», «3eMHOBOAHBIE», «lIpecMbikarommecs,
«IItney, «Miekonurtarommuey, «Pa3BuTue )xu3HU B apXeuckoun spe», «Pa3zButue
)KU3HH B TMPOTEPO30OMCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3per,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )XU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OpraHuYeCKOro Mupay.



O6opynoBanue: repbapuu pPACTEHWN Pa3IWYHBIX OTMAEIOB, KOJIICKIIUH
HAaCEKOMBIX, BJIKHbBIE MTPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOKHX, CKEJIEThl TO3BOHOYHBIX dKUBOTHBIX, UydeJia IITUI] U 3BEPEH, KOJUICKIIUU
OKaMEHEJOCTEW, TMOJE3HbIX MCKOIMAEMbIX, MYJSKA OPraHUYECKHX OCTAaTKOB
OpTaHU3MOB.

Bupryanbnas naboparopHas padora «MopaenupoBaHue onsiToB Muiiepa—
KOpu no n3y4ennio abMOTEeHHOTO CHHTE3a OPTAaHNYECKUX COCTMHECHUN B IIEPBUYHOMN
aTMocdepe».

JlabopaTtopnasi paGora «/3yueHue W omMcCaHHWE MCKOIIAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas pabdora «l3yyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUi
Pa3HBIX OT/CIIOBY.

IIpakTuyeckas padora «3yueHue oCOOEHHOCTEN CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX.

Tema 5. IIpoucxoxaeHune yea0BeKa — AaHTPOIIOIeHe3

Pa3znensl 1 3aga4n aHTPOMOJIOTUH. METOIbI aHTPOTIOJIOTHH.

CraHoBjieHHE TPEACTaBICHUM O MPOUCXOXKJICHUM YEJIOBEKA. PenurunosHbie
BO33peHUs. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C )KUBOTHBIMUA. CHCTEMATUYECKOE MOJ0KEHUE YETOBEKA.
CBujeTenpcTBa  CXOACTBA  YEJOBEKAa C  JKUBOTHBIMH:  CPaBHUTEIIBHO-
MOpGOIOTUYECKHE, AMOPHUOJIOTHYECKHE, (hbU31M0I0r0-OMOXUMHUYECKHUE,
noBesieHueckue. OTanyus 4enoBeKka OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBL.

JIBrokymme cuiibl ((pakTOpbl) aHTPOIOreHe3a: OUOJIOrHYeCKUe, COLMaIbHbIE.
CooTHo1ieHHue OMOJIOTMYECKUX U COIUATIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMM aHTpOIIOreHe3a. PaHHHME YenoBEeKOOOpa3HbIE O00E3bSHBI
(TIPOKOHCYJIBI) M PAaHHUE MTOHTHBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JMo1e. ABCTPaONUTEKN — ABYHOTHE NMPEAKU JroJeh. UenoBeK yMenbld, IepBbIe
M3TOTOBJIEHUS OpYAul TpyAa. UeloBeK NpAMOXOISIIMN U IEPBbIA BBIXO/T JIOICH 32
npenensl Appuku. YenoBek reitenboeprckuil — o0l npeiok HeaH 1epTaIbCKOTro
YeJIOBEKa M YEJOBEKa Pa3syMHOTo. UeNOBEeK HEaHAEPTAIbCKUUA KAaK BHJ JIIOACH
XOJIOJIHOTO KJIMMaTa. YeJoBEeK pa3yMHbIA COBPEMEHHOIO THIIA, JICHUCOBCKUU
YeJIOBEK, OCBOCHHWE KOHTUHEHTOB 3a mnpenenamu Adpuku. IlameoreHetuka u
najeoreHoOMHuKa.

DBOJIONNS COBPEMEHHOTO dYenoBeKka. EcTecTBeHHBI OTOOp B TMOMYJISIIHSIX
YyenoBeka. MyTalMoHHBIN Tiporiece W moduMopdusmM. [lomymsiiimoHHbBIE BOJIHEI,
npeiid reHoB, murpanus U «3(pQPeKT oCHOBATENs» B MOIMYJISIUIX COBPEMEHHOTO
YEI0BEKA.



Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBporeoniHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUAHAs
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO ILJIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTH  pacu3Ma.
[IpucnocoOeHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSIM OKpYKalolehd Cpeabl.
Brnusinue reorpaduueckoit cpeanbl U aperida reHoB Ha MOP(OIOTHIO U (HU3UOTIOTHIO
YeJoBeKa.

MexaucuMiuiiHapHabple  MeToJbl B (usnueckot  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJIAUA. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOT0 U COLUAIIBHOTO B YEIOBEKE.

JleMoHCTpanun

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabnuibl u cxembl: «MeTOoJIbI aHTPOTOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsiHbDY, «CKeNneT uenoBeKa U CKeJeT IIMMIIaH3ey,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKYIME CUIIBI aHTPOIIOT€HE3a», « DBOJIOLIMOHHOE
IpPEBO  YENOBEKa», «ABcrpamonurek», «UYenosek  ymenslid», «Yenosek
NPSAMOXOISIINI, «JleHrncoBckuil yenoBek» «Heanaepranbupl», « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl 3BOJIOLNHN YEIIOBEKa», «Packl UeioBeKay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TMPEeIMETOB MaTepUaIbHOM
KyJbTYpbl TPEAKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTHH C
MU(DOJIIOTUYECKUMU U OHMOJEHCKUMHU CIOKE€TaMHU IPOUCXOXKACHUS 4YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENb
yepera 4eJI0BeKa U Yeperna MUMIIaH3€e, MOJEIb KUCTH YeJIOBEKA U KUCTH IIMMIIaH3e,
MOJEIH TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
4eJIOBEKA, CBA3AHHBIX C MPSIMOXOKICHUEM.

IIpakTnueckas padora «/3yueHne SKOJIOrMYeCKUX aJalTallil YeI0BEKay.

Tema 6. Jxkosoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKpY Kawoulei cpeaoi

3apoxaeHue U pa3BuTHe 3KoJorud B Tpyaax A. 'ymGonsara, K. @. Pynee, H.
A. Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznenbl U 3amauu
sKo0ruu. CBsI3b SKOJIOTUH C IPYTUMH HAyKaMHu.

Metonbl 3kosioruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B 3IKOJIOTHH:
NpUpOAHbIE W JilabopaTtopHble. MoJenupoBaHue B HKOJIOTUU. MOHUTOPUHT
OKPY KaIoIIeH CpeIbl: JJOKAIbHBIN, PETUOHAIBHBINA U TJI0OATBHBII.

3HaYeHUE OKOJIOTMYECKUX 3HAHUW IS YeJIOBEKa. ODKOJOTMYECKOE
MHUPOBO33PEHUE KAaK OCHOBA CBS3CH YEJIOBEYECTBA C OMpUpoaor. DPopMHpOBaHUE
DKOJIOTHYECKOM KYJIBTYpPbI U 3KOJOTHYECKON IPAMOTHOCTH HACEJICHUSI.



JleMoHCTpanun

[Toptpetsr: A. I'ymbonbar, K. @. Pynee, H. A. Ceseprios, O. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Metoasl 3konorun», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlabGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoJioruueckre (PaxkTopbl U 3aKOHOMEPHOCTH ux nenctus. Kinaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIOreHHbIe. O01me
3aKOHOMEPHOCTH JEUCTBUS dKojJormueckux (paxrtopos. IIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOHWOHTHBIE
OpTraHU3MBI.

AbGuoTtnueckue ¢dakrtopel. CBeT Kak sKojoruyeckuii Qaxrop. [elicTtBue
Pa3HBIX YYACTKOB COJIHEYHOT'O CHEKTpa HAa OPTaHU3MBI. DKOJIOTHYECKHUE TPYIIIbI
pacTeHUd M >KUBOTHBIX [0 OTHOLICHUIO K cBeTy. CuUrHajgpHas poJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak nskonorudyeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [oMKWIIOTEpMHBIE U TOMOMOTEPMHBIE OPTAHU3MbIL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxnocts kak skonorumdeckuid ¢aktop. IlpucnocoOnenuss pacteHuili K
nojJiep>kaHuio BojHOro Oananca. Knaccudukamus pacTeHUN MO OTHOIICHHUIO K
Boze. [IpucrnocoOneHust ®KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIITHAs, MOYBEHHA,
rIyOMHHAsT ~ TIOANOYBEHHAsl,  BHyTpuUOpraHu3MeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpefl 00uTaHusi opraHu3MoB. [Ipucnoco61eHuss OpraHu3MoB K KU3HH
B Pa3HBIX Cpeaax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE PUTMBI. CyTOYHBIE H
roguyuHbie pUTMBL. [IpUCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBHM KU3HMU.

Kuznennsie popmbl oprann3mMoB. [TonsiTue o xu3HeHHOM popme. XKu3HeHHBIE
dbopMbl pacTeHHl: JEpeBbs, KyCTAapHUKH, KyCTapHUYKH, MHOTOJICTHHE TPaBBhI,
OJIHOJIETHHE TpaBbl. JKu3HEHHBIE (HOPMBI KUBOTHBIX: TUIPOOUOHTHI, TEOOUOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a >KU3HH.

buotnueckue hakTopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUM: KOHKYPEHIIUSI,
XUIIHAYECTBO, cuMOM03 u ero (opmel. [lapazutuszm, koomeparusi, MyTyaau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMoOJecTBUs  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTHYECKUX B3aUMOJACMCTBUN JUIsl CYILIECTBOBAHMS OpPraHU3MOB B CpeEle
obutanus. [I[pUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmunpel 1 cxeMbl: «OKkosornyeckue @axtopel», «CBETOBOM CHIEKTPY,
«ODKOJIOTMYECKNE TPYIIBI )KUBOTHBIX IO OTHOLIEHUIO K CBETY», «TeIIOKpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XHUBOTHBIE», «DHU3MOJIOIMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenpl OOWTaHHMS OpPraHU3MOB», «bBHONOrMYECKHEe PUTMBDY,
«OKusnennsle Gpopmbl pacTeHU», «KU3HEHHBIE (POPMBI )KUBOTHBIX», « IKOCHCTEMA
LIMPOKOJIUCTBEHHOTO Jecay, «IKOCHCTEMAa XBOWHOrO Jjeca», «llemm nwuranusy,
«XWIIHAYECTBOY, «ITapasutuzm», «KonkypeHuus», «Cumouo3y,
«KommeHcanuszmy.

O6opynoBanue: repbapund pacTeHUW W IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIMSHUIO Pa3jMYHBIX OSKOJOTMYECKHX (PaKTOpoB, repOapuul CBETOJNIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOUBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHMS], TepOapUU U KOJUIEKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUH, dydella MTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHMsl NaHHBIX TPYIH, KOJJIEKIUU KUBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpenax,
repbapuu U KOJUIEKUMU PACTEHUH M JKMBOTHBIX, OOJaJaloIIUX dYepTaMu
IPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSAM YCJIOBUH KH3HU, repObapuu u
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (OpPM, KOJUIEKIUHU
KUBOTHBIX, YUYACTBYIOIIUX B Pa3JIMYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopuass padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTopnasi paGora «BpisBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTCHUH U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo/10rusi BUAOB U MOIYJIA MK

DKOJIOTMYECKHE  XapaKTePUCTUKHU  TOIMYJISILHH. [lonynsaumst  Kak
ounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEN OMOJIOrMU BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyjsiuuid. OCHOBHBIE TIOKa3aTelu NOMYJSLUUU: YUCIEHHOCTh, IIJIOTHOCT,
BO3pacTHasi M TI0OJIOBasi CTPYKTypa, pOXKIAeMOCTb, MPUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckasl CTpykrypa nomyJssinud. OLeHKa YUCIEHHOCTH MOIYJISLUH.
JluHaMyKa MOMyJsIqUU U €€ perysasuus. bHoTHYecKuii NMOTEHIHMA MOMYJILUH.
MonenupoBaHue AMHAMUKY MONMYJIAIMU. KpuBble pocTa YMCIEHHOCTH NOMYJISLUN.
KpuBble BbDKMBaHUS. Perymsuus YUCICHHOCTH NOMYJSLUUNA: poJib (HaKTOPOB,



3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (T- U
K-ctparerun).

[TonsitTue 00 sKomornyeckoil Huime BUaa. MectooOuTanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcona. Pa3Mepbl 3KOJI0TMYECKOU
Huiy. [loTeHnnanbHas U peanTu30BaHHAs HULLIN.

Bun xak cucrema nomyisuui. Apeansl BUAOB. BHIBI M MX KM3HEHHBIE
CTpaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTUM TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buonormueckue
WHBA3UH YyKEPOJHBIX BUIOB.

JleMoHCTpauA

[Toptper: k. . XaTunHCOH.

Tabmuubl W cXeMbl: «ODKOJOTHYECKUE XaPAKTEPUCTUKU TOMYJISAIIAN,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiuum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyysiqun», «CKOpPOCTb  3aceleHusi [OBEPXHOCTH 3€MJIM  Pa3IMYHBIMHU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu [Jx. Y. XaTuuHconay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlabGopaTopHnasi padora «IIpucnocoOneHust CEeMsiH paCTEHUM K paCcCEIICHUION.

Tema 9. Jxosorust cood1mEecTB. IKOIOrHYECKHE CHCTEMBbI.

CoobmiectBa opraHu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OHOLIEHO3E.

Dxocucrema kak oTkpbiTas cucrema (A. Ix. Tencnu). OyHKIIMOHAIBHBIC
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOJIYIEHThl, KOHCYMEHTBI, PEIYyIICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue nenu u cetd. AOUOTHYECKUE OJIOKU
skocucteM. [10YBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE TOKA3aTENM SKOCUCTEMBI. bruoMacca 1 mpoAyKIHs. DKOJIOTHUECKHE
nUpamMUIbl YUCesl, 0MOMACChl U DHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Puyxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTpPOINOIEHHbIE BO3JCUCTBUS Ha
cykueccuu. KnnmakcHoe cooOuiectBo. bropazHooOpasue u nmoiaHoTa Kpyropopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIE 3KOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmemvl Mopeti u
oKeano8. IKocucmemvl MYHOP, 1€Co8, CMmenel, nyCmbitb.

AHTPOTIOTEHHBIE JKOCUCTEMBI. ATpO’KOCHCTEMA. ATpoleHo03. Paznuuusd
ME3K]ly aHTPOINIOTEHHBIMH U PUPOAHBIMU IKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bropa u ¢ayna. CuHaHTpomm3aius TOpoOJACKoW QayHbl. buonormdeckoe wu
X035MCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocucteMax. Ponb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kuouesvix
8U008) 6 QyHKyuoHuposanuu skocucmem. IlepeHOC PHEPTUM U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUHMBOCTh OPraHU3MOB, MOMYJISIIIUNA U 9KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3ACHCTBHIA.

Mexanuzmwi 6030eticmsust 3a2psA3HeHUll PA3HbIX MUNO08 HA CYOOP2AHUBMEHHOM,
OpP2aHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBbI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmesusi. MeTol0IOoTUs
MOHHTOPHUHTA €CTECTBEHHBIX M AaHTPOIIOT€HHBIX YKOCHCTEM.

JleMoHCTpauA
[Toptper: A. JIx. Tencnn.
Tabmumet  u cxembl:  «CTpykTypa  OumoleHo3a»,  «ODKocHCTeMa

IIMPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOWHOTO Jecay, «DYyHKIIMOHAIbHbBIE
IpyIIBI OPraHU3MOB B SKOcHUCTEME», « KpyroBopoT BelecTB B akocucteme», «Lenu
nuTaHus (macTOWIHAs, JACTPUTHAsS)», «DKOJOTMYECKas MUpaMuja YHCEID,
«IKonorudeckas mupamua OMOMacChl», «IKOJIOTHUECKas MUpaMUia dHEPTUNY,
«O0pazoBanue 06osotay, «IlepBuuHas cykueccus», «BoccTaHOBIIEHHE Jeca Mocie
noxkapa», «KocucrteMa o3epa», «ArpoieHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKocucTem».

OO6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTUI U
3Bepeid, repObapuu KyJIbTYpPHBIX H TUKOPACTYIINX PACTCHHUM, aKBAPUYM KaK MOJIETh
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3yueHue pazHOOOpazusi MEIKUX MMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYypcUsi «IDKCKYpCHsl B TUITMYHBIM OMOTEo1eHO03 (B MyOpaBy, OEpe3HsK,
CJIbHUK, Ha CYXOJI0JbHBINA WU TOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKYpcusi «IDKCKypCHUsl B arposKocucTemy (Ha MOJie WIA B TEIUIMYHOE
XO3SIHCTBO)Y.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buochepa — oOmennanerapHas 000J0o4Yka 3€MJIM, TJI€ CYIIECTBYET WIH
CyllleCTBOBaJa kM3Hb. PazBuTHe npejacraBieHuit o ounocdepe B Tpyaax J. 3rocca.
VYuenune B. U. Bepuanckoro o 6uocdepe. Obnmactu ouocdepsl u eé cocran. XKupoe
BeIeCTBO Orocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rII00aIbHOM dKOCUCTeMBI. J[nHamudeckoe paBHOBecue B Onocdepe. KpyroBopotst
BEIIECTB ¥ OMOTEOXUMHYECKHE IUKJIIBI (YTIepoa, a30Ta). PUTMUYHOCTH sSIBJICHUH B
ouocdepe.



3oHanbHOCTHL OHMochepsl. [TousaTre o Gnome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOWHBIE JI€Ca, CMENIAHHBIE W NIMPOKOJMCTBEHHbIC JI€Ca, CTEIHW, CaBaHHBI,
MyCThIHU, TPOIMUYECKHE JIECa, BEICOKOTOPhs. KiuMar, pacTUTEIbHBIN U KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KMBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMaa 1
ounochepHbIX QyHKIUH.

JleMoHCTpanun

[Toptpetsl: B. 1. Bepnanckuii, 9. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emmm», «KpyroBopoT azora B mpupoje»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoma B mpupojie»,
«KpyroBopoT Boapl B mpupojae», «OcHOBHbIE OMOMBI cymmy, «KimMarnaeckue
nosica 3emnn», «TyHnpay, «Taitray, «Cmemanunbiii aecy, «llIupokonrcTBeHHbIN
necy, «Crenby, «CaBanHay, «IlycToiHsy, « Tponuueckuid gecy.

O6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJUIEKIIMH >KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:ka0OLIafA cpeaa

OKOJIOTUYECKHE KPHU3UCHI W MX NPUYMHBL. Bo3nelcTBue denoBeka Ha
ouocdepy. 3arps3HeHre BO3AYITHON cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenue mouBbl. OxpaHa IMOYBEHHBIX
pecypcoB. I3MeHeHne KiuMmara.

AHTpOIIOT€HHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MHUp. OXxpaHa
PaCTUTENLHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBI.
Kpacubie xuuru. Oco0o oxpansembie mnpupojnbie Tepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA U MPHUPOIBI.
PannonanbHOE  MPUPOJONOJIB30BAaHME UM COXpAaHEHHE  OMOJIOTMYECKOTro
pazHooOpasust 3emiu. OOImKME 3aKOHOMEPHOCTH TJ00ABHBIX HSKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TOCIIECTBUA.

Pa3Butrie METOJIOB MOHUTOPUHTA PAa3BUTUSI OMNACHBIX TEXHOTE€HHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOoCnocooHou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvol, obecneyugarowjue O00CmMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 9IKocucmem. OcHOBb
sKopeadbuIumayuyu dKocucmem U Ccnocooos 060pvOLl ¢ OUONOBDENCOCHUSIMUL.
Pexoncmpykyus Mmopckux u HazemMHvIX IKOCUCEM.

JdeMoHcTpanuu

Tabnuibl 1 cxeMbl: «3arpsiz3HeHne atMocepbi», «3arps3HeHue TuaApochepb,
«3arpszuenue nouBb», «[lapaukoBbit addhexT», «Ocod0 oxpaHseMbIe IPUPOTHBIC
TeppuTOpun», «MOAENIH yIpaBIsIEMOTO MUPaAY.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWU M JKUBOTHBIX KpacHoii
kHuru Poccurickon ®@enepanun, KpacHON KHUT'M peTrroHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSE TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIECHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOONpPEACNICHUIO, Haluuyue Mmomusayuu K OOydyeHHIO  OHOJIOTHH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS DKOIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIAHBDI.

JInyHOCTHBIE PE3yJIbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JOCTUTAIOTCS B
CANHCTBE YYEOHOW M BOCMUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBHHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUsS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTH3MA U
YBAKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXaroUIen cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUSI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHI, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIUKA O0YYaIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBAXKCHHE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTBH K COBMECTHOU TBOPUYECKOU NEATEILHOCTH MPHU CO3TaHUH YISOHBIX
MPOCKTOB, PEIICHHH YyYeOHBIX U T[O3HABATEIbHBIX 3a7a4, BBINIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMHU, KyIbTYPHBIMH IIEHHOCTSIMH U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXKIEHUM CIHOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBA)XEHHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, CBOXO PoauHy, CBOM S3BIK M KYJIBTYpYy, IPOLUIOE M HACTOSIIEE
MHOT'OHALIMOHAJIBHOrO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSATHUKAM IPUPOJIbI,
JTOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ, POCCUHUCKUX YUYEHBIX B CTAaHOBJICHHE H
pa3BuUTHE OWOJOTWMH, TOHUMAHUS 3HA4YEeHHUs] OHUOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENISAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU IPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTb K CaMOBBIPQXEHUIO B Pa3HbIX BHAAX MCKYCCTBA, CTPEMIIEHUE
IPOSIBJISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MMacHOTr0 00pa3a KU3HH (370pOBOE
MUTaHKUE, COOJIIOICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHObIXa, peryjsipHas (u3uyeckas aKkTUBHOCTB), OEpEeKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJ HWHIWBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYalUsX, YTPOKAIOIINUX 300POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTUYECKOW M COLMAIBHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON JEesTENIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp OyAymed mnpodeccun MW Peanu30BbIBATh
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHHE OmbITa
IJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA IS
OKPYXarOUIEN CPeIbl;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M MyTed HuX
peneHns;

CHOCOOHOCTH UCIIOJIB30BaTh MPUOOPETAEMbIE TPU U3yUEHUU OMOJIOTUH 3HAHUS
W yMEHUS TpU  PEIICHHH TMpoOJieM, CBSI3aHHBIX C  PAIlMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B JKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE HEMPUATHUE IEMCTBUM, TPUHOCAIIMNX BPE] OKPYKAIOLIEN PUPOTHOU
cpene, yMeHHe IMPOrHO3UPOBAaTh HEOJIArONPHUSITHBIE 3KOJOTHUYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATEeIbHOCTH AKOJIOTHYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTH K YYaCTUIO B IPAKTUYECKOMN NIEATETbHOCTH SKOJIOTUYECKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHMUE SI3BIKOBOW M YHUTATENbCKOM KYJIBTYpbl Kak CpelIcTBa
B3aMMO/ICHCTBUSI MEXKTy JIFOJIbMU U TIO3HAHUS MUPA;

MOHUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ POl B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU MpodaeM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHON ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJIa U3 TI00ATBHBIX AKOJOTHUECKUX MPOOIeM U
obecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh, B TMOJYYCHUH OWUOJOTHYECKUX 3HAHMM B IIEJSIX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPU U3y4YEeHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHMS, UCMOJBb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh TOJIydaeMble 3HaHMS Ui aHajdu3a |
OOBSICHEHUS SIBJICHUM OKPYXKAIOIIETO MUpPa U MPOUCXOJAIINX B HEM H3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIIOUEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW ESATEIbHOCTH, TOTOBHOCTb OCYIIECTBIISTH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO AEATEIbHOCTh NHIAUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CIHOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJOTUU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOCHHS ydeOHOro mpeamera «buomorusy»
BKIIIOUAIOT: 3HAYUMbIE i1  (OPMHUPOBAHUS MHPOBO33PECHHUS OOYyUYaAOIUXCS
MEXIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SIBJIICHHE, MPOIECC,
CHCTeMa, HAay4YHBIH (DaKT, MPUHIIUI, THUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJIeIOBaHKE, HAOIIOICHNE, U3MEPEHHUE, DKCIIEPUMEHT U IPYTHUE); YHUBEPCATbHBIE
y4eOHbIE JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, DPETYJSITUBHBIC),
obecrieunBaromme GopmupoBanue GyHKIIMOHATHHOW IPAMOTHOCTH M COIUAIIbHON
KOMIETCHIIMM  OOYYaromIMXCs; CIIOCOOHOCTh  OOYYaroIMXCS  MCHOJIb30BaTh
OCBOCHHBIE MEXKTUCIUTIIMHAPHBIEC, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B TO3HABATEIILHON U COLIUANIbHOM MPaKTHKE.

B pesynbrate nzydeHus OMOJI0THU Ha YPOBHE CPEAHEr0 00IIEro 00pa3oBaHUs
y oOydaromierocsi OyayT chOpMUPOBaHbl [MO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4eOHbIE JEHCTBUS, KOMMYHHUKATHBHBIC YHUBEpCaJbHbIE YydeOHbIC JICHCTBUA,
peryJsiTUBHBIC YHUBEPCAIbHBIC YUeOHBIC IEHCTBHSI, COBMECTHAS IEATEIbHOCTD.

MertanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHETO OOIIEro
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaaneHue YHHUBEpPCAJIbHbIMH yueOHBIMU NMO03HABaTeJbHBIMH
AEeCTBUAMM:

1) 6a3oBbIe JJOrHYeCKHE IeHCTBHUS:

CaMOCTOATENLHO  (OopMyNIHpOBaTH W aKTyaIM3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJI30BaTh TMPU OCBOCHWM 3HAHWA TPHUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OHMOJIOTHYECKUX MOHATHH (BBIICIATh UX XapaKTEPHBIC NMPU3HAKH, YCTAaHABIMBATH
CBSI3M C IPYTUMH TTOHATHSIMH );

OTIpENeNATh TETU JeATCILHOCTH, 3a7aBas TapaMmMeTpbl W KPUTEPUH HUX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIHHOCTU C TOCTABICHHBIMU LIEIISIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS IS OOBsICHEHUSI (DaKTOB U SBJICHHIM
YKUBOM MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPacCCyXIeHUs (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B PaccCMaTPHUBACMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI M 3aKITFOUCHHS;

MPUMEHSTH CXEMHO-MOJICIIBHBIE CPEACTBA ISl TPEACTABJICHHS CYIIIECTBEHHBIX
CBS3€H W OTHONIEHWH B M3yYaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI PA3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH(MOPMAIMOHHBIX
UCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUsA MPOOJEMbl ¢ YYETOM aHaIn3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATH U BBIIOJIHATH paOd0OTY B YCIOBUSIX PEAILHOTO, BUPTYaJIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JEATENBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY ITOMCKY METOJ0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpeTaluy, MNpeoOpa3oBaHUI0 M NPUMEHEHUI0 B YYEOHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

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

CTaBUTb M (HOPMyIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHSX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JJIs J0Ka3aTeIbCTBAa CBOMX
YTBEP>KJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJyYEHHbIE B XOJE€ PEIICHMsS 3aJadd pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAINIPABICHHBIM MOUCK IMEpeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

yMETh MEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTHYECKYHO 00JACTH
KU3HEIEATEeIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, Mpeylaratb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33a4H, IOy CKaIOIINE albTepHATUBHBIC PEILICHUS.

3) pabora ¢ uHpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE YU4EOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsixX U
CIpaBOYHHMKAX, KOMIIBPIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHAIU3UpPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



bopMyIUPOBATh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METObI MPU TIOUCKE H
otOope Omosornueckor MHGOPMAIN, HEOOXOAMMOU TSI BBITTOJTHEHHS YIEOHBIX
3az1ay;

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

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANBbHYIO  (OpMy  TIPEICTaBIICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKd, TUarpaMMbl, TAOIUIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe cC
Owonornyecko HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTEeMaTU4YeCKUe 3HAaKU W CHUMBOJBI, (OPMYJIBI, abOpeBHAaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAClO3HABAaHWUS W 3alUTBl  WHMOpPMAaLNH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBjaieHHe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH 1€ CTBUSIMMU:

1) o0mmenne:

OCYIIECTBJISTH KOMMYHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIU JUCKYCCHUU IO CYIIECTBY OOCYXIaeMoil Tembl (yMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJICHHS OTHOCUTEIBHO BBIMIOJHEHUS MpeajiaraeMoin
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIIUNA JAPYTHX yYaCTHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacro3HaBaTh HEBepOaJbHBIC CpEJCTBA OOINCHMS, TOHMMATh 3HAYCHUE
COIIMATILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUSs JIPYTUX JIFOJEH, MPOSIBISATh YBAKUTEIBHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHUSI C KCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHUMATh M KCIOJIL30BaTh MPEUMYIIECTBA KOMAHJAHOW W MHAUBUIY ATbHOU
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBHS MPH PEIICHUN YIeOHOH 3a1a4m;

BBIOMPATh TEMAaTHKy W METOJbl COBMECTHBIX JEUCTBHM C y4&€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 YJ€HA KOJUIEKTUBA;

NPUHUMATh TIEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHW30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUM,



pacmpenenartb pojid ¢ Y4€TOM MHEHHM Y4YaCTHHKOB, OOCYXJIaThb pPE3yJIbTaThl
COBMECTHOI paboTHI;

OLIEHMBATh Ka4ECTBO CBOETO BKJIAJa U KaX/I0T0 YUYaCTHHUKA KOMAH bl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHUIIUATUBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYalUSIX;

BBHIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHUW IIEJIEBbIE M CMBICIOBBIC
YCTaHOBKM B CBOMX AEHCTBHSX M MOCTYIKAaxX MO OTHOUIEHUIO K KUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3a/lauyd B 00pa30BaTEIIbHOM
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOATEIILHO COCTABJISITH IIJIaH PEIICHHUS] TPOOJIEMBI C YUETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacHIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JECHCTBUM U MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI peIEKCUU [JIsi OLUEHKU CUTYalluH, BbIOOpa
BEPHOT'O PEILICHUS;

YMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NPU aHaIU3€ pe3yJbTaToOB
NEeSATEIbHOCTH;



3) npuHsATHE celOsl ¥ APYTUX:

NPUHUMATH ce0sl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTrOro YeJIOBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIE pE3yNbTaTBl OCBOCHHS COJEPKAHMS Y4eOHOro mpeamera
«buonorusiy Ha yriayOaEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCIICUYCHHE
npodmibHOrO  OOydeHmst  oOydvaromuxcst  Owonornu. OHHM — BKIIIOYAOT:
cnenuuyecKue sl OMOJIOTHH HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUIA 110
OCBOCHMIO, UHTEPIIPETAIMN U TIPEOOPa30BaAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 10
rojam U3y4yeHus.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS ydeOHOro mpeamera «buosnorus» B 10
Kjlacce NOJKHBI OTPaXaTh:

cOPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIICHHH TpobJieM  palluoOHaJIBLHOTO
MPUPOIOTIOIH30BaHUS, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIre ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPEryJisius, CaMOBOCIPOHU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpoMmocoMHas Teopusl
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o 1meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHUH ), 3aKOHBI (€AMHOO0pa3us
MIOTOMKOB TE€PBOr0 IMOKOJEHHUS, PACHICIUICHUsI, YUCTOThl TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSAOB B HACJIEICTBEHHOU
n3meHunBoctu H. M. BaBuiiosa), npuHIMMIBI (KOMITJIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO TO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U
AYKApUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCJIE
OakTepuii, rpuOOB, paCTEHUHN, ’KUBOTHBIX U YEJIOBEKA, CTPOEHHUS OPraHOB U CUCTEM
OpraHOB pACTEHMM, J>KMBOTHBIX, 4YEJIOBEKa, TMPOLIECCOB KU3HEAEITEIHLHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKUX
IPOIIECCOB: 0OMEHA BEUIECTB (MeTabO0JIM3M), MPEBpAIlCHUsI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€W03a, raMeTOTreHe3a, IMOPUOTeHe3a, TOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHHUS,  WHIAWBUIYAIbHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, HICKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBaTh B3aMMOCBSI3M MEXAYy OPraHOMJAMHU KIETKH M UX
GyHKIUSIMHE, CTPOCHHEM KJIETOK pa3HbIX TKaHEWM M UX (YHKIUSIMH, MEXIY
opraHamMu M CHCTEMaMu OpraHOB Yy pacTeHUH, >KMBOTHBIX U 4YEJIOBEKa U UX
GyHKIUSIMHE, MEXKIY CHUCTEMaMHM OpPraHOB M WX (PYHKIUSMHU, MEXIY 3Talamu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IUKJIA U KU3HEHHBIX I[IMKJIOB OPTaHU3MOB,
dTamaMu SMOPUOHAIBLHOTO Pa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM H
dbakTopamu cpeibl OOUTaHUS;

YMEHUE BBISBJIATH OTIMYMUTENIbHBIE MPU3HAKU KUBBIX CHUCTEM, B TOM YHCIIC
pacTeHui, )KUBOTHBIX M YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIII;

YMEHHE peniaTb OMOJIOTUYECKUE 3aJa4H, BBISBISATH IPUUUHHO-CIIEICTBEHHBIE
CBSI3M MEXIY UCCIIEyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU U SBIICHUSMU, I€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH JIA0OPATOPHBIE M NPAKTHUECKHUE padOThl, COONIOAATH
npaBuia npu padbote ¢ yueOHbIM U Jab0paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh WX OKCIEPUMEHTAILHBIMU
cpencTBamMu, (GOpMYyIUpPYs Iedb WCCIEIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThI U A€NIaTh BBIBOJIBL;

yMEHUE Y4acTBOBAaTh B y4E€OHO-UCCIIEIOBATEILCKOW paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJMMON Ha 0a3ze IIKOJbHBIX HAYYHBIX OOILECTB, U
nyOJMYHO  TPEACTABIATh  MOJYYEHHBIE  PEe3yNbTaThl HAa  YUYEHHUYECKHX
KOH(epeHUusX;

YMEHHE OIICHUBATh JTHYECKHUE AacCTeKThl COBPEMEHHBIX HCCIEIOBAaHUI B
o0acTv GMOJIOTUHU U MEAUIMHBI (KJIOHHPOBAHUE, NCKYCCTBEHHOE OIUIO0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPTaHNU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayuied mpodeccuoHalIbHON
JEATEeIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJOTHH, BETEPUHAPUU,
CEJIbCKOI'0 XO34MCTBa, MUILIEBOI MPOMBIIIJICHHOCTH, YIIyOJIsITh MO3HABATEIbHBIN
WHTEpEC, HAMPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
OpoAODKeHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CpPETHETO
po¢eCCUOHAIBHOTO U BBICIIIETO 00pa30BaHUsI.



[IpenmeTHBIC pe3yNbTaThl OCBOCHUS y4ueOHOTO Tipeamera «buonorus» B 11
KJlacce NOJIKHBI OTPAXKaTh:

chOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
mpoOjeM dYeloBeYecTBa, a TakKe B PEIICHUU BOIMPOCOB PAIMOHAIBHOTO
MIPUPOOIIOIH30BaHUS, U B (HDOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPHUPOJIE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

yMEHHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpeNeNICHHs] ¥ TOHUMAaHHE CYIIHOCTH OCHOBOIIOJAraloluXx OUOJIOTHYECKUX
TEPMHHOB W TOHATUH (BHI, 3KocucTeMa, Ouocdepa), OHOIOTUUECKUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsX u HampaBieHusx sBomtonuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTmdyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JIubuxa,
HKOJIOTMYECKON THUpaMuibl IHEpPTuM), rumnotres3bl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIQJAE€Th  OCHOBHBIMH  METOJaMH  HAy4YHOrO0  ITO3HAHMUS,
MCIIOJIB3YEMBIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOMIOJEHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJCIATh CYIICCTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
DKOCUCTEM M Ouocdepbl, CTaOUIU3UPYIOIIETO, JIBHXKYIIETO M Pa3phIBAIOIICTO
€CTEeCTBEHHOTO 0TOOPa, aJUIONMATPUUECKOTO U CUMIIATPUUYECKOTO BUI000pa30BaHMUs,
BIIMSHUSL  JBUXKYIIMX  CWUJ  DBOJIIOIMM  HAa  TeHO(POHH  TOMYJISIIIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K Ccpejie OOMTaHMsI, YepeOBaHUs HAIIPaBIICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHME YCTaHaBJIMBAaTh B3aWUMOCBS3M MEXKIYy TMPOIECCAMU HSBOJIOINH,
JBIDKYIIMMHA CHJIAMH aHTPOIOreHe3a, KOMIIOHEHTAMU Pa3IMYHBIX SKOCUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATH  OTJIMYMTENbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpefie 0OuTaHus, a0MOTHYECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBSI3€M  OpPraHM3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIUE aAPTYMEHTHI, OHMOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIT, B3aUMOCBS3U OPTaHU3MOB U CPeJIbl OOUTAHUS, €AMHCTBA



YEJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHEHHWS MHOTo00pa3usi BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMS MPUPOJIBI M UETIOBEYECTRA,;

yMEHHUE penaTh OMOJIOTUIECKUE 3a4a91, BHISABIISTh IPUUYNHHO-CIICICTBCHHBIC
CBSI3M M@y UCCIICTyEMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH | SIBIICHUSMU, ITIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHHH ITOJTYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBIMOJHATh JIA0OPATOPHBIE W TpaKTHUYeCKhe paboThl, COOI0IATh
npaBuiIa mpy paboTe ¢ yueOHBIM 1 1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bI, MPOBEPATh WX OAKCIEPUMECHTAIHLHBIMU
cpenacTBamMH, (GOpPMYyIUPYs IeJb HUCCICIOBAHMS, aHAJIU3UPOBATH IOJYYCHHBIC
PE3YJIBTATHI U JCNATh BBIBOJIBL;

yMEHHE Y4acTBOBAaTh B y4EOHO-HCCIIENOBATEILCKONW pPaboTe Mo OMOJIOTHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  MOJYYEHHBbIE  PE3yJIbTaTbl HAa  YYEHUYECKHX
KOH(epeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOKICHUH JKU3HH, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX Mpea0TBpAICHUSI
r100albHBIX U3MEHEHUM B Ouocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyaylied mpodeccuoHaTbHON
NEATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTUHU, TPUPOIOTIOIB30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHH, CEILCKOTO XO3SHCTBA, IHUIIICBOU
MIPOMBITIUICHHOCTH, YTJIYOJIATh ITO3HABATEIbHBI WHTEpPEC, HANpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00Opa3oBaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne i/t

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

KoHnTpoJabHbIe

Bcero
padoThI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

buoiorus kak Hayka

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

https://content.edsoo.ru
https://bio-
ege.sdamgia.ru/

JKuBbIe CHCTEMEI U UX HN3YUCHUC

buonorus xieTku

0.5

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

https://content.edsoo.ru/

https://bio-
http://school-
collection.edu.ru/
https://content.edsoo.ru
https://bio-
ege.sdamgia.ru/

XuMHu4deckas opranusanys KJICTKU

Crpoenue u GyHKIUU KIETKU

10

https://content.edsoo.ru/
https://my-exam.com/
https://fipi.ru/ege/
https://bio-
http://school-
collection.edu.ru/
https://content.edsoo.ru/
https://fipi.ru/ege/
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://content.edsoo.ru/
https://fipi.ru/ege/

https://bio-
ege.sdamgia.ru/

OOMeH BelecTB U NPEeBpaIleHUE YHEPTUU B
KIIETKE

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

https://content.edsoo.ru/
https://my-exam.com/
https://fipi.ru/ege/
http://rech.edu.ru
https://bio-
ege.sdamgia.ru/

HacnencrBennas nndopmarnus u
peanmu3anus e€ B KIIETKE

0.5

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

https://content.edsoo.ru/
https://my-exam.com/
https://fipi.ru/ege/
https://bio-
ege.sdamgia.ru/

JKU3HEHHBIN MUK KIETKA

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

https://content.edsoo.ru/
https://fipi.ru/ege/
https://bio-
ege.sdamgia.ru/

Ctpoenue u GyHKIIMH OpraHU3MOB

17

1.5

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

https://content.edsoo.ru/
https://my-exam.com/
https://fipi.ru/ege/

https://bio-
ege.sdamgia.ru/

10

Pa3mHOXeHMe U pa3BUTHE OPraHU3MOB

1.5

http://school-
collection.edu.ru/
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11

12

13

I'enetuka — HayKa O HaCJICACTBCHHOCTHU U
HU3MCHUYHUBOCTHU OPraHu3MOB

3aKOHOMCpHOCTI/I HaCJICACTBCHHOCTHU

3aKOHOMCpHOCTI/I HU3MCHYHUBOCTHU

10

0.5

https://content.edsoo.ru/
https://my-exam.com/
https://fipi.ru/ege/
http://rech.edu.ru

https://bio-
ege.sdamgia.ru/
http://school-
collection.edu.ru/
https://content.edsoo.ru/
https://my-exam.com/
https://fipi.ru/ege/
http://rech.edu.ru
https://bio-
ege.sdamgia.ru/
http://school-
collection.edu.ru/
https://content.edsoo.ru/
https://my-exam.com/
https://fipi.ru/ege/
https://bio-
ege.sdamgia.ru/
http://school-
collection.edu.ru/
https://content.edsoo.ru/
https://my-exam.com/
https://fipi.ru/ege/

https://bio-
ege.sdamgia.ru/

14

I'eneTnka dyenoBeka

0.5

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

https://my-exam.com/
https:/fipi.ru/ege/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://my-exam.com/
https://fipi.ru/eg%D0%B5/

https://bio-
ege.sdamgia.ru/

15

16

CGJ’IGKHI/I?I OpraHnu3mMoB

BuortexHonorus 1 CHHTETHYECKass OMOJIOrHs

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

https://content.edsoo.ru/
https://bio-
ege.sdamgia.ru/
http://school-
collection.edu.ru/
https://content.edsoo.ru/
https://bio-
ege.sdamgia.ru/

17

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

PesepBHOE Bpems

102

13

https://my-exam.com
https://fipi.ru/ege/



https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://content.edsoo.ru/
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https://my-exam.com/

11 KJIACC

Ne i/t

HaumeHoBaHue pa3/iesioB U TeEM
NMPorpamMmbl

3apoxACHUE U PA3BUTHE IBOJIFOIIMOHHBIX
MPEJICTABICHUI B OMOJIOTHI

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbBbIE

(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

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

https://fipi.ru/ege/
https://bio-
ege.sdamgia.ru/

MuxkposBoaronus U €€ pe3yJbTaThl

MakposBomtonus U €€ pe3yJbTaThl

14

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

https://fipi.ru/ege/
https://bio-
http://school-
collection.edu.ru/
https://fipi.ru/ege
https://bio-
ege.sdamgia.ru/

[IpoucxoxaeHne U pa3BUTUE )KU3HH HA
3emiie

15

1.5

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

https://fipi.ru/ege/
http://rech.edu.ru
https://bio-
ege.sdamgia.ru/

[TpourcxokaeHne YeIoBeKa — aHTPOIIOTEHE3

10

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

https://content.edsoo.ru/

https://fipi.ru/ege/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
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DKOJIOTHSI — HayKa O B3aUMOOTHOIIICHHSIX
OpPraHW3MOB M HaJIOPTaHU3MEHHBIX CUCTEM
C OKpY’Karollen cpeaon

0.5

http://rech.edu.ru

https://bio-
ege.sdamgia.ru/
http://school-
collection.edu.ru/
https://content.edsoo.ru/
https://fipi.ru/ege/
http://rech.edu.ru
https://bio-
ege.sdamgia.ru/

Opranu3mel 1 cpefia OOUTaHHS

1.5

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

https://content.edsoo.ru/
https://fipi.ru/ege/
http://rech.edu.ru
https://bio-
ege.sdamgia.ru/

DKOJIOTHS BUJIOB U TOMYJISIIUN

DKOJIOTUs COOOIIECTB. DKOJIOTHUECKUE
CUCTEMBI

12

0.5

0.5

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

https://content.edsoo.ru
https://fipi.ru/ege/
http://rech.edu.ru
https://bio-
ege.sdamgia.ru/
http://school-
collection.edu.ru/
https://content.edsoo.ru/
https://fipi.ru/ege/
http://rech.edu.ru
https://bio-
ege.sdamgia.ru/
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10

11

12

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Buocdepa — rimobanbHast sKkocucTeMa

YenoBek U OKpy>Karolas cpeia

PesepBHOE Bpems

102

7.5

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

https://my-exam.com/
https://fipi.ru/ege/
https://bio-
ege.sdamgia.ru/
http://school-
collection.edu.ru/
https://fipi.ru/ege/
http://rech.edu.ru
https://bio-
ege.sdamgia.ru/
https://my-exam.com/
https://fipi.ru/ege/
https://bio-
ege.sdamgia.ru/
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
o/ Tema ypoka Beero Kontposabubie IIpakTnueckue 00paszoBaTebHbIe
padoThI padoThI pecypenI
buonorus kak KOMIUIEKCHAsI HayKa U Kak
1 4acTh COBPEMEHHOI'O OOLIECTBA. 1
[IpakTryeckoe 3HaUeHNE OMOIOTHYECKIX
3HaHui. MHcTpykTax no Th.
2 MeTo/1bl HAy4HOTO TTO3HAHMSI.
3 OOBexT n3yueHus OHOJIOTHH. 1
4 buonorudeckne cuctemMsl M UX CBOMCTBA. 1
YpoBHEBas OpraHU3anus )KUBOH TPHPOIBL.
5 XUMHUYECKUHN COCTAB KIIETKH. 1
6 MuHepallbHbIE BEIIEeCTBA KJICTKU: BOJA H 1
MUHEpaJIbHBIE COJIH, X OMOJIOTHYECKasi POJIb.
7 OpraHuyeckue BelecTBa KIETKU — JIMIHIbI 1
3 Opraanyeckue BenecTBa KIeTKH — 1
YTIIEBOIBI
Opranuyeckue BeecTBa KIeTKH — OEJIKH.
9 JlaGopaTtopHas pabota «O0Hapy)eHne 1 0.5
OETKOB C TOMOIIBIO0 KAYECTBEHHBIX PEAKIIHI»
10 CgoiicTBa, K1accupuKanys U GyHKIUN 1
0enKoB
1 @®epMeHTHI - OMOJIOrHYecKre KaTaau3aTophl. 1 05

benku-akTHBaTOPHI U OCIKU-UHTHOUTOPHI.




JlaboparopHas pabota «3yueHue
(epMEHTATHBHOTO PaCUICIICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIIBHBIX M KUBOTHBIX
KJIETKAX)

12

Hyxneunossie kucnorsl. JIHK u PHK.
JlaboparopHas pabota «Mccrnenoanme
HYKJIEMHOBBIX KUCIIOT, BbIJIEJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB)

0.5

13

14

Hyxneunossie kucinorsl. PHK

Crpoenue u pynkuuu ATO. [lpyrue
nykineosuarpudocdarsl (HTD). Butamuns.

15

CexsennpoBanue [JHK. Meroasl renomuku,
TPAHCKPUIITOMUKH, IPOTEOMUKHU

16

17

O606menue o Teme "MoeKyIsipHbIiI
YPOBEHB CTPOEHUS OPTaHu3MOB"

HcTopust OTKPBITHS U U3YUYEHHUS KIIETKH.
Knerounas reopus

18

Tune! kneTok. JlaboparopHas padota
"CpaBHEHHUE CTPOEHHUS KJIIETOK PACTECHUH,
KUBOTHBIX, TPHOOB 1 OaKkTepuil mox
MHKPOCKOIIOM Ha TOTOBBIX
MUKpoIpenaparax"

19

CTpoeHune 2yKapuoTHUYECKON KIIETKHU.
Knerounas memOpana. [Ipaktuueckas pabota
«M3y4yeHne CBOMCTB KJIETOYHON MEMOpaHbD»

0.5

20

uromnna3ma. [{utockenet. KiieTounsrit
1eHTp. OpraHou bl JTBUKEHHUSL.
JlaGopaTtopHas pabora "HabmroneHue

0.5




IUIA3MOJIA3a U JIETIa3MOJIM3a B KJIETKAX
KOJKHIIBI JIyKa".

21 PuGocomsbl 1 sHIOMIIA3MaTHYECKAS CETh.

22 Crpoenue u GyHKIHH sIpa

93 OpnHoMeMOpaHHbIE OPTaHOUIBI KIETKH:
BaKyOJIH, KOMIUIEKC [ 0JIb/IKH, TH30COMBI.

24 [ToyaBTOHOMHBIE OPTaHOMIbI KJICTKH: 05
MUTOXOH/IPHH, TUIACTH/IBL.

o5 Oco0eHHOCTH CTPOEHUS KIETOK IIPOKapHUOTOB
U 3YKapUOTOB.
ACCUMMIISIIHS U TUCCUMMIISIIIAS — JIBE
CTOpOHBI MeTaboan3Ma. THbl oOMeHa

26 BemiectB. JlaboparopHas padota «3yueHue
KaTaJINTUYECKOW aKTUBHOCTH (P€PMEHTOB (HA
pUMepe aMHIIa3bl UIIK KaTanas3bl)»

27 ABTOTpOGHBIN TUIT OOMEHa BEIECTB

28 DoTocuHTE3
XemocuHtes. JlaboparopHas padoTa

29 «CpaBHeHHE MTPOIIECCOB POTOCHHTE3A U 0.5
XEMOCHHTE32)
AnaspoOHbIe Opranu3Mbl. Buabsl 6posxeHust.

30 JlaboparopHas padota «CpaBHEeHUE
IIPOIIECCOB OPOKEHUS M JIBIXAHUSD)

31 AdpoOHBIE OpraHU3MBbl. JTarbl
HHEPreTHUECKOro oOMeHa
DHeprus MeMOpPaHHOTO TPaIM€HTa IPOTOHOB.

32 Cunte3 AT®: pabota npotonHoi ATO-

CHHTAa3bl




33

Peakuun MaTpu4HOro cuHTe3a

34 Tpanckpunius — marpuuabiii cuaTe3 PHK

35 Tpaucusus u e€ Tarbl

36 Komupoanue amuaOkuCc0T. Pons pubocom
B OMocuHTE3e Oenka

37 Opranu3zaiys reHoMa y mpoKapuor u
JYKapHOT

38 MoutekysipHbIE MEXaHU3MBbI SKCIIPECCHH
TCHOB Y 3YKapHOT.
Bupycsl — BHekIeTouHbIe (OPMBI KU3HU U

39 oOnuratHele napasuThl. [IpakTuueckas 0.5
pabota «Co3anue MOJIeNH BUPYCa»

40 Bupycusle 3a00neBaHus yeloBeKa,
JKUBOTHBIX, PACTCHU

41 HanorexHomornu B OMOJIOrMY U METUIIMHE

42 JKU3HEeHHBIN UK KIETKU

43 Matpuunsnii cunte3 JTHK
Xpomocomsl. JIaboparopHast pabora

44 «M3ydeHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpEnapaTax»

45 JleneHue KJIETKM — MHTO3
Tunsl kneTok. KapruokuHe3 U HTUTOKUHES.

46 JlaGopaTtopHnas pabora «Habmrogenue muto3a 0.5
B KJIETKaX KOHYMKA KOpEeIIKa JykKa (Ha '
TOTOBBIX MUKpOIIpENapaTax )

47 Perynsmus >kKM3HEHHOTO ITUKJIA KJIETOK

48 OpranusMm Kak eUHOE LIEJI0e




Tkanu pacrenuii. Jlaboparopuas pabora

49 . - 1 0.5
«M3y4yeHne TKaHe! pacTeHUI
TkaHU KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHnas pabota «3y4ueHue Tkanen 1 0.5
KUBOTHBIX)»
Opransl. Cuctemsl opranoB. JlabopaTtopHas

51 pabota «/3ydyeHue opraHoB IBETKOBOT'O 1 0.5
pacteHus»

52 Ornopa Tena opraHu3MoB 1

53 JIBI>KeHNe OpraHn3MOB

54 [TutaHue opraHu3MoB 1

55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX. 1
[MumeBapuTenbHas cucTeMa 4elloBeKa

56 JIpIxaHne opraHu3MoB 1

57 JlpIxaHue Mo3BOHOYHBIX )KUBOTHBIX U 1
YesoBeKa

58 TpaHCIIOPT BEIIECTB y OPTaHU3MOB 1

59 KpoBeHocHas cuctemMa mo3BOHOYHBIX 1
JKUBOTHBIX U YEIIOBEKa

60 Brinenenue y opraHu3MoB 1

61 3amuTa y OpraHu3MoB 1

62 NMmyHHast cucTemMa 4yeoBeka 1

63 Pa3npaxuMocTs U peryssiius y OpraHu3MoB 1

64 ['ymMopanbHast perysius U YHIOKpUHHAs 1
cucTeMa KUBOTHBIX M YelloBeKa

65 ®DopMBbI pa3MHOKEHUST OPTaHU3MOB 1

66 [TonoBoe pazMHOXKEHHE




67

Meiios

68

69

70

["ameTorenes. OOpa3oBaHKE U Pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabora
«/3yueHue cTpOCHHUS MOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpENapaTax»

I/IH,I[I/IBI/II[yaJ'IBHOC Pa3BUTHE OPraHU3MOB —
OHTOI'CHEC3

3akJiaJika OpraHoB M TKaHEH u3
3apOIBIIICBHIX JINCTKOB

0.5

71

Poct u pa3Butue xxuBoTHbIX. JlabopaTopHas
pabota «BplsiBIIeHHE TPU3HAKOB CXOJICTBA
3ap0IlBIIHeﬁ IIO3BOHOYHBIX XKUBOTHBIX)

0.5

72

73

Pa3MHOXXeHUE U pa3BUTHE PACTCHUH.
JlabopaTtopHast pabota «CTpoeHue opraHoB
Pa3MHOKEHHSI BBICILIUX PACTCHUI

I/ICTOpI/IH CTAHOBJICHUA U Pa3BUTH I'CHCTUKHU
KaK HayKHn

0.5

74

OCHOBHBIE IMOHSITUI U CUMBOJIBI T€HETUKH.
JlaGopaTtopHast pabota «po3zodrmia kak
00BEKT TeHETUYECKUX HUCCIICTOBAHUID)

0.5

75

3aKOHOMEPHOCTH HACJICTOBAHNS PU3HAKOB.
MonorudpuaHoe CKpenuBaHue.
[TpakTiueckas pabota "U3yuenue
pe3yJIbTaTOB MOHOTMOPUHOTO CKPEIIMBAHUS
y Ipo30¢uiisr"

0.5

76

[{uTonornyeckrne OCHOBBI MOHOTHOPHUIHOTO
CKpPEILMBAaHUA




AHanuzupyroiiee ckperuBanue. Hernonnoe

77 1
JIOMUHUPOBaHUE
Jurubpunnoe ckpemuBanue. [Ipakruueckas
78 pabota «3y4yeHue pe3yIbTaToB 1 0.5
JUTUOPUIHOTO CKPEIMBAHUS Y IPO30(DHIIBDY
79 [{uTonorunyeckrne OCHOBBI TUTHOPHUTHOTO 1
CKpEITUBaHMS
80 CuernieHHOE HaclieIoBaHUE MTPU3HAKOB 1
81 XpOMOCOMHas TEOPHS HACIECTBEHHOCTH 1
82 I'eneTunka moja 1
83 I'eHOTHIT KaK IEJIOCTHAS CUCTEMA 1
84 I'eHeTHYEeCKU KOHTPOJIb PA3BUTHS 1
pacTeHUi, )KUBOTHBIX U YeIOBEKa
85 M3MeHYnBOCTh MpU3HAKOB. Buasl 1
U3MEHYHUBOCTH
86 MonudukamonHas U3MEHYHBOCTh 1
BapuarmonHsIi psaa v BapualimoHHAs
kpuBast. JlaboparopHas paboTa
87 «MccnenoBanre 3aKOHOMEpHOCTEN 1 05
MOIU(PUKATTHOHHOW U3MEHUYHUBOCTH. '
[TocTpoenne BapualimoOHHOTO psa U
BApUALIMOHHON KPUBOI»
88 I'eHoTHIIMYECKAss H3MEHYMBOCTb. 1
KomOuHaTBHAsE ”3MEHYMBOCTD
MyTanmoHHas U3MeHYMBOCTh. [IpakTnueckas
89 pabota «MyTtamnuu y 1po3oduisr (Ha 1 0.5

TOTOBBIX MHKpOIIpEraparTax)»




3aKOHOMepHOCTI/I MYTAllMOHHOI'O ITpo1ecca.

90
OnUreHeTHKa 1 SITUTeHOMUKA
01 I'enernka yenoBeka. [IpakTuueckas pabora 05
«CocraBrieHle U aHAJIN3 POIOCIOBHOI» '
92 MeTtoabl MEAUIIMHCKON T'€HETUKHU
3HavYeHrEe METUIIMHCKON TeHETUKU B
93 MIPEIOTBPALICHUH U JICYCHUU TeHETUICCKIX
3a00JIeBaHUIl YellOBEKa
OCHOBHBIE TIOHSATHS CEICKIIHH.
94 JlabopaTtopHast pabora «M3yuenue copToB 05
KYJIbTYPHBIX PACTEHHH U TIOPOJI JOMAITHUX
KUBOTHBIX)»
MeTto/1bI CeIeKIIMOHHON pabOTHI.
95 JlaGopaTtopHast pabota «/3yuenne MeTo10B 0.5
CEJIEKI[UU PACTCHUIN»
JlocTKeHUs CeNeKIIMU PacTeHUH 1
96 #UBOTHBIX. [IpakTHyeckas pabora
«IIpuBuBKa pacTeHUID)
97 CoxpaHeHue, n3ydeHne 1 UCII0JIb30BaHHe
TeHETHYECKUX PECYPCOB
buotexHoiorus Kak Hayka u 0Tpacib
98 npou3BojicTBa. [IpakTndeckas padora 0.5
«3yuenune 00bEKTOB OMOTEXHOIOTUN
99 OCHOBHBIE HaNpaBJIEHUS] CHHTETHYECKON
Oouosoruun
100 XpOMOCOMHas U TE€HHasl NHKEHEPUs
101 Menunmuackre OMOTEXHOIOT NI




102

PesepBHsiit ypok. [ToBTOopenue, 06001meHue,
CHCTeMaTH3allUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13.5




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypoka Bceero Koutpoanusie  Ipaxruseckue fll?»y‘leﬂl/lﬂ :)lﬁ[()l;l;OBaTeJIbHLIe
padoThI padoThI pecypeni
1 OpommononHas teopus Y. Jlapsuna 1
5 JIBH>KyIIME CHIIBI 3BOJIFOIMU BUAOB 1O Y. 1
JapBuny
3 Bbopn0Oa 3a cymiectBoBaHue, 1
€CTECTBEHHbIN U UCKYCCTBEHHBIN 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUn 1
HBOJIIOLINH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPO3BOIIOLUSA U MAKPOIBOJIOLIUS
5 [Momynsiiust — >neMeHTapHas €AMHULIA 1
3BOJIIOLIMU
3aKOH T€HEeTUYECKOro paBHoBecHus JIK.
7 Xapau, B. Baitn6epra. JlabopatopHas 1 05
pabota «BpIsiBIeHNE H3MEHYUBOCTH Y '
oco0elt 0ZJHOTrO BUIa»
8 DneMeHTapHbIe (GaKTOPHI IBOTIOLHUU 1
9 Dddext ocHoBarens. Ipdext 1
OYTBUIOYHOTO TOPJIBIIITKA
10 Murpauyu. M3000uu nomyJIsiuin: 1
reorpaduyeckas, Ononormueckas
1 EcrtecTBeHHBIN 0TOOP — HANPABJISIIONITUN 1
(hakTOp IBOIOITUHN




12

[TosoBoit oTOOP

13

[TpucrocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOIIOIHH.
Jlaboparopuas pabora «3ydeHne
apoMop(h030B ¥ HINOANATITAIIUH Y
pacTeHUH U KUBOTHBIX»

0.5

14

[Tpumepb! pUCTIOCOOICHHI Y
OpraHu3MoB: Mopdosornieckue,
¢buznonornueckue, ONOXMMUIECKHE,
noBeneHvyeckue. JlabopatopHas pabora
«[IpucrocobeHust OpraHu3MOB U UX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCT)

0.5

15

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnast pabora «CpaBHEeHHE
BUJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPUIO»

0.5

16

17

CrpykTypa BUaa

Bunoobpa3oBanue kak pe3ysibTaT
MHUKPO3BOJIIOLUU

18

19

20

CBs13b MUKPOIBOJIIOLUH U
ANUAEMHUOJIOTHH

Maxpoasomtonus. [Taneonronornueckne
METO/]Ibl U3yUEHUS IBOJOLUU
buoreorpaguiecknue MeToabl U3yUEeHUs
IBOJIIOLIMH

21

OMOpPHOIOrHYECKHEe U CPaBHUTEIBHO-
MOP(]OIIOTHYECKIE METOIBI H3YIECHUS
HBOJTIOLINU




MonekyJIapHO-TEHETUUECKHUE,

22 OMOXMMHUYECKHE U MATEMATHYECCKUE
METO/]IbI U3yUYEHUS IBOJOLUU

23 OO01re 3aKOHOMEPHOCTH IBOJTIOIHH

24 AnanTuBHas paaualus.
HepaBHOMEpHOCTH TEMITOB 3BOJIIOIINH

o5 Hayu4Hbie rUnoTe3sl IPOUCX 0K ICHUS
JKW3HU Ha 3emJie

26 JloHaydHBIC IPEICTABICHUS O
3apOKJICHUH JKU3HU

97 OcHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLINH

28 ['unoTe3sl 3apoKACHNUS )KU3HU
HcTopust 3eMau 1 METOMIBI €€ N3YUEeHHUS.

29 Jlaboparopnas pabota «3yuenue u 0
OIMCAaHNE UCKOITAEMBIX OCTATKOB &
JPEBHUX OPTAaHU3MOBY

30 HauanbHble 3Tanel opraHnyecKkoin
ABOJTIOIINH

31 DBOITIOIUS 3YKAPUOT
OCHOBHBIE 3TaIlbl BOTIOIUU

39 pactutensHOro Mupa. [IpakTudeckas 0
pabora «3yueHue ocooeHHOCTEM &
CTPOCHHS PACTCHHH Pa3HBIX OTICIIOB)

33 OCHOBHBIE 3TaIlbl BOJIOIUHU KUBOTHOTO

MHUpa




OBosronus )KUBOTHBIX. [IpakTnueckas

34 pabora «/3yueHue ocooeHHOCTEH 0.5
CTPOCHHUSI TO3BOHOYHBIX KHUBOTHBIX)»

35 PazButue xu3Hu Ha 3emMIie Mo 3pam u
nepuoiamMm

36 MaccoBble BBIMUpaHUS —
9KOJIOTHUECKHUE KPU3UCHI MPOIILIOTO

37 CoBpeMeHHBIN YKOJTOTUYECKUN KPU3HC,
€ro 0COOEHHOCTH

38 CoBpemMeHHas cCTeMa OPraHHYECKOTO
MPOIILIIOTO

39 OcCHOBHBIE CHCTEMaTUYECKHE TPYIIIBI
OpraHHU3MOB

40 AHTpPOIOJIOTHS — HayKa O 4YeJOBEeKe

41 Pa3BuTue npencrabienuii o
MIPOUCXOXKICHUH YEIOBEKA
Mecto yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3yueHue ocoOeHHOCTEN 0.5
CTPOCHUSI CKEJIeTa YeIOBEKa, CBA3aHHBIX
C TIPSIMOXOXKICHUEM»

43 JIBM>KyLIME CUIIBI aHTPOIIOTEHE3a

44 CooTHo1ieHrne OMOJIOTHYECKUX U
COITMANTBHBIX (PAKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHBIE CTaJIM AHTPOIIOTE€HE3A

46 [TaneoreHeTrka U MajeoreHOMHUKA

47 DBOJIIOLMS COBPEMEHHOTO YEJI0BEKa




48

Yenoseueckue pacel. [Ipaktuyeckas
pabota «/3ydyeHne 3K0I0rHuecKux
ajlanTalui 4eJoBeKay

0.5

49

50

MexaucuunianHapHble METOIbI
AHTPOIIOJIOTUU

3apO}K,I[eHI/IC " pa3BUTHE SKOJIOI'HHA

51

Mertoab! sxkonoruu. JlabopatopHas
pabota «3yueHne METO10B
IKOJIOTHYECKUX HCCIICTIOBAHHUI

0.5

52

53

3HadeHne YKOIOrMYECKUX 3HAHUN IS
yeJoBeKa

Dkosorudeckue HpakTopsl

54

Abuotnueckue akropsl. CBeT Kak
sKosornueckuii ¢pakrop. JlaboparopHas
pabota «BblsiBiIeHHE MPUCTIOCOOICHUI
OPTraHU3MOB K BIIUSTHUIO CBETa»

0.5

55

AbGuoTtndeckue axktopsl. TemrepaTypa
KaK 9KOJIOTUYECKUM (PaKTop.
Jlaboparopnast pabota «BrisBiienue
MPUCTIOCOOTICHUI OPraHU3MOB K
BIUSTHUIO TEMIIEPATyPhD»

0.5

56

Abuotnyeckue gpakropsl. BnaxHocTh
KaK 3KOJIOTUYECKHH pakTop.
JlaGopaTopHas paboTa « AHAaTOMHUYECKHE
0CcOOEHHOCTH pacTeHH U3 pa3HbIX MECT
OOUTaHUS»

0.5

57

Cpenbl 0OuTaHUs OPraHu3MOB

58

buonornueckue puTMbl




59

’Kuznenusie pOpMBI OPraHu3MOB

60 buotnueckue GpakTops
3HaueHue OMOTUYECKUX B3aUMOCHCTBHIA

61 JUTSL CYIIIECTBOBAHUSI OPTaHU3MOB B CpeJie
oOuTaHus

62 DKOJOTUYECKHIE XapaKTEPUCTUKU
MOMYJISIIUN
OCHOBHBIE TIOKA3aTEeIH MOIYJISIUH:

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
OJIOBAsl CTPYKTYypa
OCHOBHBIE TIOKA3aTEeNH MOIYJISLUY:

64 POXIaeMOCTh, IPUPOCT, TEMI POCTa,
CMEPTHOCTh, MUTPAIIUU

65 DKojorudeckasi CTpyKTypa MomnyJisiuu

66 JlnHaMuKa TONYJISIIAA U €€ PeryJsnus

67 KpuBble pocTa 4rCIEHHOCTH TOMYJISIIHH.
KpuBbie BEDKHUBaHHS
DKoJIoTHYecKasi HuIla BUa.

68 JlaboparopHnast pabota 05
«IIpucnocobieHust CeMsIH paCTCHHIA K '
pacceneHuto»

69 Bun kak crucreMa IOy Isimi

70 3aKOHOMEPHOCTH MOBECHUS U MUTPALIAN
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIICHO3

72 DKocucrema Kak OTKpbITasi CHCTEMA

73 KpyroBopoT BemiecTs U MOTOK SHEPTHH B

OKOCUCTEME




74

OcCHOBHBIC TOKA3aTCIU SKOCUCTEMEI

75 DKOJIOTHYECKUE TTUPAMUJIBI

76 W3meHeHus coo011ecTB — CYKIIECCHH
[TpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI

77 03€p U peK. DKOCUCTEMbI MOpeH 1
OKEaHOB

78 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTENEH, MyCTHIHb

79 AHTPOIIOTEHHBIC YKOCUCTEMBI
Ypboakocucremsl. [Ipaktuueckas pabota

80 «3yueHue u onucaHue 0.5
ypOO3IKOCHUCTEMBDY
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aMMOJCHCTBHI OpraHU3MOB
B DKOCHCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI

82 Pa3HBIX TUTIOB Ha CyOOpTraHN3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIIMOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmeranerapuas
obosouka 3emin

84 VYuenue B. . Bepnanckoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uochepsl

86 KpyroBopoTs! BemecTs n
OMOTCOXMMHYCCKHE ITUKITBI

g7 3oHanpHOCTH OHOCchepsl. OCHOBHBIC

OMOMBI CyIIIH




88

YcroitunBocTh 6uocheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUYHHBI

90 BosneiicTBue denoBeka Ha onochepy

01 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIM MU

92 OxpaHa npupo bl

93 OCHOBHBIE TIPUHITUIIBI YCTOHYHBOTO
Pa3BUTHSI YEIIOBEUECTBA U TPUPOJIBI
ParnmonanbsHO€ TPUPOIONIOIB30BAHUE U

9 coXpaHeHHEe OMOJIOTHYECKOTO
pa3zHooOpa3us 3eMiu

95 Oo6o06meHue 1o Teme «MUKPOIBOIIOIUS
U e€ pe3yJbTaTbl»

96 O60061meHne o Teme « Makpo3BOTIOLUS
U €€ pe3yJIbTaThD)

97 O6o06menue no Teme «IIpoucxoxaenue
1 pa3BUTHE KU3HU Ha 3eMJIe»

08 O6o06menue no Teme «IIpoucxoxaenue
YeJI0BEKa — aHTPOIIOT'eHE3»

99 O60061eHre 0 TeMe «DKOJIOTUs — HayKa
0 B3aMOOTHOIICHHUSX OPTaHU3MOBY

100 O6o006menne no Teme «OpraHu3mMbl U
cpena oouTaHus

101 O6o006m1eHne no Teme «KOJIOTHsI BUJIOB U
TIOITYJISALAI

102 O6061mmenue o teme «buochepa —

riio0aspHas YKOCUCTEMA




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5






YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VISl YYEHUKA

* buonorwus, 11 knacc/ Ilaceunnk B.B., Kamenckwmit A.A., PyonioB A.M. u
npyrue; noa peaakuueit [laceunuka B.B., AkiimonepHoe o01iecTBo
«M3parenscTBO «lIpocBenienne»

* buonorus, 10 xknacc/ [Taceunuk B.B., Kamenckuii A.A., PyonioB A.M. u
npyrue; moa peaakuuent Ilaceunuka B.B., AkiimonepHoe o0111ecTBO

«HSI[&TGJIBCTBO «HpOCBCIHeHI/IG»

METO/JIUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJISA

buonorus: 10-11-e knaccol. [loypounsie pa3paboTku (YriayOaeHHbIH YPOBEHbD ),
nocobue aiia 061eodpazoBatenbHbiX yupexkaenuid/ITaceunuk B.B., '
[IBeno, T.M. Edpumona; nox pex. [Taceunuka B.B. - M. [Ipocsernienue.
buonorus 10-11 (yrmyOGneHHbIN ypoBeHB): COOPHUK 3a/1a4 U YIIPaKHEHUI:
yueOHnoe nocobue/ E.H. /lempsnenxoB, A.H. CoGoneB. - Mockaa:
[Ipocsemienue.

buonorus. buonornyeckue cucremsl U npouecchl. 10, 11 (yrmyOneHHbIi
YPOBEHB): yueOHOe 1mocodue A1 00111e00pa3oBaTeIbHBIX OpraHu3aIui, B 2
gacTsix/ A.B. Tepemos, P.A. Tletpocosa - M3naTenscTBO MHEMO3UHA.
buonorus: buonoruueckue cucremsl u nponecchl. 10 kiace (yriryOieHHbIH

YPOBEHB): TTOCOOUE /IS CAMOCTOSITENLHOM paboThl oOy4daromuxcs/ Tepemon



A.B. ITetpocoBa P.A. - U3narensctBO MHEMO3UHa.

IHNUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

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

https://content.edsoo.ru/

https://my-exam.com/

https://fipi.ru/ege/

rech.edu.ru

https://bio-ege.sdamgia.ru/



