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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yuebHomy npeamery "buonorus” (ganee - 6M070THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obOpazoBannn B Poccuiickoit Deaepanum»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOoi pabodeil mporpamMmbl
BOCTIUTAHMS.

VYuebusiii npeamer «buonorus» yrimyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM obnactu «EcTecTBEeHHO-HAYYHBIE MPEAMETHIY.
Cormacao monoxenusim OPI'OC COO mnpodwiibHbIe y4eOHBIC NpPEIMETHI, H3y4aeMbie Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM auddepeHnnanud o0y4eHuss Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS M MPHU3BAaHBl O0ECIIEUUTH NMPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM W BBICHIMM oOOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30BaTeNbHBIX, BOCIUTATENFHBIX M PAa3BUBAIOIIMX 3aJ]a4, CBS3aHHBIX C MpPOopOpHEHTAINEH
0o0y4aroluxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JIaCTM Hay4yHOro 3HaHUS,
CBSA3aHHOTO C OWOJOTHeH, MEOUIMHON, SKOJOTHEH, IMCHUXOJOTHUEH, CIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebnomy npenmery "buonorus" na€t npencraBieHue O MU U 3aJa4ax
u3ydeHus yaeOHoro npeamera «bruonorusy Ha yriyOI€HHOM ypOBHE, ONpEeIsieT 00s3aTeIbHOe
(MHBapuaHTHOE) TPEAMETHOE COJAEp)KaHHE, €ro CTPYKTYpUPOBAHHE MO pa3ieliaM U Temawm,
pacmpeziesieHue 1o KiiaccaM, peKOMEHIYyeT MOCIeI0BaTeIbHOCTh U3YUYEHUS yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBs3€d, JIOTMKM Y4YeOHOro Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydarommxcsi. B mporpamMMe mo OHONOTHH peali30BaH IMPUHITUTI
MIPEEMCTBEHHOCTH C HW3y4Y€HHEM OHOJOTMU Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus,
Omaromaps uyeMy [pPOCMATpPUBAECTCS  HAMPaBICHHOCTh Ha  MOCIENyIOIlee  pa3BUTHE
OMOJOTHYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, 3KOJOTUYECKOTO MBIIUICHUS, IPEICTaBICHUNH O 3I0pOBOM 00pa3e >KM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpyXarolled npupoaHod cpene. B mporpamme mno
OMOJIOTHH TakXe IMOKa3aHbl BO3MOXKHOCTH ydeOHoro mpeamera «buonorus» B peanuszanuu
tpeboBanuiit ®I'OC COO Kk mIaHUpyeMbIM JUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pesyapTaTaM oO0yueHuss W B (OPMHUPOBAHMH OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHOMN
NEeSITeIbHOCTH O0YYaloIUXcs MO0 OCBOCHMIO COZEp)KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CPEIHEro 00IIero o0pa3oBaHMsl.

VY4eOHnblii npeamer «buosorusi» Ha ypoBHE CpeAHEro oO0IIero oOpa3oBaHHUs 3aBeplIacT
Ouonoruuyeckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacHIMpeHUE U yriayOsieHue 3HaHul
oOyyaromuxcst O JKMBOM TNpUpPOJAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Oumosoruw,
SMOPHONIOTUN U OUOJIOTHM Pa3BUTHs, F€HETUKHU, CEIEKIMHU, OMOTEXHOJOIMH, 3BOJIOIMOHHOTO
YUEHUS U IKOJIOTHH.

Nzyuenue yuebHoro npeamera «buosorus» Ha yriyOJeHHOM YpOBHE OpUEHTUPOBAHO Ha
MOJATOTOBKY OOYyYaroIuXcs K TMOCIEIYIONIEMY MOJIY4YEeHHIO0 OHOJIOrHnyeckoro oOpa3oBaHUS B
By3aX U OpPraHU3allUsAX CpPeIHEro npodeccuoHanbHOro oopazoBaHus. OCHOBY €ro COAep)KaHUs
COCTaBJISiET CUCTEMa OMOJOTMYECKUX 3HAHUH, MOJYYEHHBIX MPU H3YYEHHH OOYy4YarOUMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJIOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3oBanus, B 10—11 kinaccax 3T 3HaHUS MOTYYarOT pa3BuTHe. Tak, paCIIUPEeHbl U yriIyOJeHbI
Ouonornyeckue 3HaHHUSA O PACTEHUSX, KMBOTHBIX, Tpubax, OakTepusx, OpraHu3Me 4YeloBeKa,
o0LIMX 3aKOHOMEPHOCTSAX JKU3HH, JIOTMOJIHUTEIbHO BKJIIOYEHBI OMOJIOTMYECKHE CBEIEHUS



MPUKIAHOTO M TOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
MOCIEAYIONETro BeiOOpa npodeccun. Bo3mokHa Takke WMHTETpanus OMOJIOTHYECKHX 3HAHHUHA C
COOTBETCTBYIOIIMMHU 3HAHHUSIMHU, ITOJTYICHHBIMU 00YJaIOIUMUCS TIPU U3y4eHUU (DU3UKHU, XUMUH,
reorpauu U MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpeaMery "buonorusa" orpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIN MOAXOAbI K M3yueHUto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJIsl AUBBIX CUCTEM PA3HOI0 YPOBHSI OpraHHU3allUU,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOW OHOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUH PAa3BUTHS, TEHETHKH W CEJICKIIUU, OMOTEXHOJIIOTUN U CHHTETUYCCKOU
OMONIOTHH, aKTYyaJU3UpPYIOTCS 3HAaHUS OOydJalolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢duznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHHUE, OCHOBBI HKOJIOTUU U
ydeHue o omocdepe.

VYueOublii mpeamer «buonorus» Tpu3BaH O00ECTIEYUTH OCBOCHHE OOYYaIOUMMHCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIIOB M TMPaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEH03a, DKOCHCTEMBI, O BBIIAIOIINXCS
HayYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX HCCIICJOBAHUAX B OMOJIOTHH, MPHUKIATHBIX aCMEKTax
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MoAAep)KaHUS WHTEpeca O0O0YJaromuXcs K OMOJIOTHH
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOI0 MaTepuaia B COACPKaHUHU MPOTrPAMMBI IO
OHOJIOTUHM TPETyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAaHOBIICHUS U PAa3BUTHS TOW WM MHOU
obsacTi OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEkKHBIX YUEHBIX B pEIICHUE BaXKHEHIIMX
OHMOJIOTUYECKHUX B HKOJIOTHYECKUX MTPOOIIEM.

Lenp u3yueHus yuebnoro npenmera «buosjorus» Ha yriayOn€HHOM ypOBHE — OBJaJICHUE
00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKUIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTro paHra U IPHUOOPETECHUE YMEHUN MCIIOIb30BaTh TH 3HAHUS B (OPMUPOBAHUU UHTEpECA
K ompenenéHHoi o0mactu mpodecCHOHATbHON NeATeNbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY yueOHOr0 3aBe/IeHUs sl MPOJAOHKEHUS OMOJIOTHYECKOT0 00pa3oBaHUsl.

Joctuxenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyOon€HHOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOINX 3a1au:

OCBOCHHE  OOYYalOIMMHUCS  CHUCTEMbl  OMOJIOTMUECKMX 3HAaHWM: 00  OCHOBHBIX
OMOJOTHYECKUX TEOPHSIX, KOHIEMIMSIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M MpaBUIIaXx,
COCTABJISIFOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYH) KapTHHYy MHpa; O CTPOCHMHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTMUECKUX CUCTEM (KJIETKA, OPTaHu3M, TMOIYJISIHS, BHI,
OouoreorieHo3, Ouocdepa); O BBIAAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJICJIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOYyYarmoIMXCSi C  METOJAaMHU  TO3HAHUA  JKUBOH  MPHUPOJBIL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMYECKUX HayK (MOJIEKYJISIpHOU U KIETOYHOM OMoJoruw,
AMOPHOJIOTUN U OMOJIOTUH Pa3BUTHS, TCHETUKU M CEJICKITUH, OMOTEXHOJIOTHH W CHHTETHYECKOU
OMONOTUM, TAJIEOHTOJOTHH, DKOJOTHH); METOJaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTUYECKNX HCCIIEeOBaHUI B JlabopaTopuu U B Tpupojae (HaOMoJeHUE, H3MEPEHUe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 MH(POPMAIUIO; TTOIH30BATHCS OMOJOTHYECKONH TEPMHUHOJIOTHEN U
CUMBOJIUKOW; yCTaHaBIUBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM U  COLMAIBHO-
HKOHOMHUYECKUMHU M HKOJIOTMYECKUMHU MpoOJieMaMU YelIOBEYECTBa; OLEHUBATh IOCIEICTBUS



CBOEH JCATEIHPHOCTH 110 OTHOUIEHHUIO K OKpPYXalomeld MPUPOTHON cpene, COOCTBEHHOMY
3JI0POBBI0 U 370POBBIO  OKPYXKAIOIIUX JIIOACH; OOOCHOBBIBATH M COOMIONATH MEpBI
npopMIaKTUKN WHPEKITMOHHBIX 3a00JI€BaHUH, MpaBUia MOBEACHHUS B IPUPOJE U 00eCTIeYeHUS
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIYAWHBIX CUTYalUSX MPUPOIHOTO U
TEXHOICHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKpPBITHUS B 001acTu
OuoJjioruu;

pa3BUTHE y 00YYAIOLINXCS MHTEIUICKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOJeMaMHu, METOJ0JIOTHEN OMOJIOrHYecKOro MCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCIEJAOBAHHUM, pemeHnss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHMOJIOTHYECKUX 00BEKTOB U MIPOIIECCOB;

BOCIIUTAHHUE Y OOYYarOIIMUXCSl LIEGHHOCTHOTO OTHOIICHMsS K JKUBOHM MPHUPOJE B LEJIOM U K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpMHpPOBAHME SKOJIOTMYECKOH, TIE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJIbTYyphl MOBEIEHHUS B NPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHM;

npuodpeTeHrue 00y4arIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BaHUN
(cobmroneHue TpaBUJl TOBEJACHUS B TPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbA U 3J0POBbI OKPYKAIOIIMX JIOACH (COOMIONECHHUS Mep
npodunakTuku  3a0oJieBaHUM,  oOecriedyeHWe  OC30MACHOCTH  JKU3HENCATCIHHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX TPUPOIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHUE YCIOBUH MJIi OCO3HAaHHOTO BBIOOpa OOYYAIOUIMMHUCS WHIAMBHYaTbHON
00pa30oBaTeNbHON  TPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienyromeMy IpodecCHOHATIBHOMY
CaMOOMPEEICHUI0, B COOTBETCTBUU C WHJMBUIYaJbHBIMA HMHTEpPECAMH M MOTPEOHOCTIMU
peruoHa.

OO0miee ymMciiO YacoB, OTBEACHHBIX Ha W3yuyeHUE OHOJOTMU Ha YriayOJIEeHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, cocraBisier 204 uwaca: B 10 kmacce — 102 uwaca (3 yaca B
Hezento), B 11 kmacce — 102 gaca (3 vaca B Hezento).

Ot10op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpPEACTB OOyueHUs OMOJIOTUH
OCYIECTBIISICTCS C YUETOM CIEIU(PHUKN €ro COJEpaHUs W HANpaBICHHOCTH Ha MPOJIOJDKCHHE
OHMoIOoTNYecKOro 00pa3oBaHUsI B OPTaHM3ALMUAX CPEAHET0 MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s13aTenbHBIM YCIIOBHEM IPU OOYYEHHH OWOJIOTMHM HA YIiyOJIEHHOM YpPOBHE SIBIISETCS
MpPOBEICHUE JAaOOpaTOPHBIX U TMpakTHueckux pador. Takxke ywyacThe oOydarmMxcs B
BBIMIOJIHEHUH TPOEKTHBIX M y4eOHO-HCCIIEIOBATENILCKAX  paboT, TeMaThka KOTOPBIX
OTpeNieNIeTCsl YYHUTEJIEeM Ha OCHOBE HMEIOIIMXCS MaTepUalIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEPKAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECIEHHOE KVYPCUBOM, HE BXOJUT B  INPOBEPKY
rocyznapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uonorusi — KOMIUIeKCHas Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHaameHTaldbHbIC, MPUKIATHBIE U
MOMCKOBBIC HAYYHbIE HCCIICIOBAHUS B OMOJIOTHH.

3nauenue Ouosorud B (HOPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. I[Ipodeccuun, cBszanHbie ¢ Owonorueil. 3HaueHUE OWOJOTMH B MPAKTHYICCKON
JIEATEIbHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO3AWCTBE, IPOMBIIIJIEHHOCTH, OXpPaHE
MIPUPOJIBI.

JleMoOHCTpaLun

[Toptpetsr: Apucrotens, Teodpact, K. JIlunnen, XK. b. Jlamapk, Y. Japeun, Y. 'apseid, I
Mennenb, B. W. Bepnanckuii, M. II. IlaBnos, . . MeunuxkoB, H. . Basunos, H. B.
Tumodees-Pecosckuid, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuner u cxembl: «CBsi3b OMOJIOTHU C OPYTUMH HayKamu», «CrucreMa OMOJOTHYEeCKHIX
HAYK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IHMHCTBO
XAMHYECKOTO COCTaBa, JMCKPETHOCTb M IEJIOCTHOCTb, CIIOXKHOCTh W YHOPSJAOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTh, CaMOOpraHu3alus, CaMOBOCIPOU3BEICHHUE, Pa3aPaKUMOCTh,
U3MEHYHMBOCTb, POCT U Pa3BUTHE.

VpoBHU OpraHu3aldd >KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIM, TKaHEBBIN,
OpraHU3MEHHBIM, MO YJIILIHOHHO-BUIOBO, HKOCHUCTEMHBIN (OMOreoneHOTHYECKHIA),
ouochepusiid. [Iporeccsl, mpoucxoasmye B KUBbIX crucTeMax. OCHOBHBIE MPU3HAKU KUBOTO.
Kuznp kak popma cymiecTBoBaHUS MaTepuu. Hayku, n3ydaromiue *HUBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHHU3alUU.

N3yuenue xuBbIXx cucteM. Metoapl Ouonormdeckod Hayku. HaOmromeHue, u3mepeHwue,
AKCIEPUMEHT, CHUCTEMaTh3anus, MeraaHanu3. [loHsATHE O 3aBUCHUMOM W HE3aBUCHMOMN
nepemeHHoil. [lmanupoBanue »skcnepumenta. IlocraHoBka W mpoBepka rumnote3. HyneBas
runore3a. [lonsaTue BEIOOPKU U €€ JO0CTOBepHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. O1leHKa
JIOCTOBEPHOCTH TIOJYUYCHHBIX PEe3yNbTaTOB. [IpUUYMHBI MCKaXXEHHS PE3yIbTAaTOB SKCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuelr u  cxembl: «OCHOBHBIE TPU3HAKH JKU3HU», «BHOJIOTHYECKHE CHCTEMBIY,
«CBONCTBa )KMBON MaTepun», Y pOBHH OPraHU3ALMH KUBOM MPUPOIb», «CTpoeHNE )KUBOTHOM
KIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIIOBEYECKOTO  OpraHu3Man,
«buoreonieno3y», «buocdepa», «MeToabl U3YUICHUS KUBOU MPUPOIBD».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s IPOBEACHUS HAOIIOACHUH, U3MEPEHUH,
AKCIIEPUMEHTOB.

IIpakTuyeckass padora «/crmonp30BaHUE Pa3IUYHBIX METOJIOB TMPHU H3YYCHHH KHUBBIX
CHUCTEM.

Tema 3. buosiorusi KjieTkun



Knerka — cTpykTypHO-(QYHKIMOHAIbHAS €IUHULA KUBOrO. VCTOpHS OTKpBITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOUYHOM TEOpHUH.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodope3, MeTOJ MEuYeHbIX aTroMoB, AudQepeHnHanIbHOe  EHTpU(YTrupoBaHue,
KyJbTUBUPOBAHUE KIETOK. M3yueHue GurcuposanHuix Kiemox. DIEKTPOHHAS MUKPOCKOIIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JemoHCcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTropus
pa3BUTHS METOJI0B MUKPOCKOIIUN».

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaTbl PACTUTEIbHBIX, *KUBOTHBIX U
OaKTepHaAIbHBIX KIETOK.

IIpakTnyeckass padora «/3ydeHue METOIOB KIETOYHOM Omosioruu (xpomarorpadus,
anekrpodopes, nuddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKPO- U yJIbTPaMHUKpPOIEMEHTHL. Bona n e€ posb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUHM KIETKH, TEIUIOPETYJIALHUN.
MuHepaibHbIE BEIIECTBA KJIETKH, UX OHOJIOTHYECKas pojib. PoJIb KaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelleCcTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Moiiekyibl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIUU 0€IKOB. [Ipuonsi.

VYraeBoasl. MoHOcaxapuabl, AUCAXapHIbl, OJUrocaxapuibl U mnonucaxapujpl. OOmumi
IUIaH CTPOEHUs U (U3MKO-XUMHUYECKHE CBOIcTBa yrieBonoB. buonornyeckue ¢yHKuuu
YIIEBOJOB.

Jlununel.  TuppodunbHO-ruapodoOHBIe  cBoiictBa.  Knaccudukauus — numnujos.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie kucnotel. IHK u PHK. Ctpoenmne HykinenHOBBIX KUCIOT. HykieoTuasl.
[Tpuniun kommiuementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6uonorndeckue pynkuuu JJHK. Bunet PHK. ®ynkiun PHK B knertke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mojiekyne AT®. buonornueckue
byakuun  AT®. BoccraHoBIeHHBIE TMEPEHOCUYMKH, UX (QYHKIUU B KIeTKe. /[pyeue
HYK1e03uompugocghamuol (HTD). CexsenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouojyiorusi: OMOXMMHYECKHEe M OHOpU3NYECKUE HCCIEAOBaHUSA COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoOMOjeKkyl. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexkyn u ux komniekcos. KomnvromepHulii Ouzaun u opeanudeckui cunmes 6UOMONIEKYN U
UX HenpUPOOHbIX AHATLO208.

JleMoOHCTpaL U1

[Toptpertsr: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXHMBOW IPHUPOAE»,
«PacnpeneneHrne XUuMUYECKUX 3JIEMEHTOB B JKUBOU MTPUPOIEN.



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJABI», «BemectBa B cocTaBe oOpraHusmMoB», «CTpoeHHE MOJEKYNIbl OelKay,
«CTpyKTYypbl OENmKOBOW MOJEKYNIb», «CTpOeHHE MOJEKYNl YIiieBoaoB», «CTpoeHHEe MOJEeKYI
nunuaoBy, «HykiienHOBbIE KUCIOTh», «CTpoeHue MOIeKyIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya u 00opyaoBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHue OENKOB C ITOMOIIBIO KAUeCTBEHHBIX PEAKLIUI».

JlabopaTopnas padora «liccienoBaHnne HyKJIEMHOBBIX KUCIOT, BBIJIEIEHHBIX U3 KIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. Ctpoenue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKass M mpokapuorudeckas. CTpyKTYypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKApUOTHYECKOW KIeTkH. Kilerounas crTeHka OakTepuii u  apxew.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie 1 (QYHKIIMOHHPOBAHNE DYKAPHOTHUECKOW KieTKu. IlmazmaTrueckas memOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOpPT BeHIeCTB dYepes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (muddys3us, obneryénnas nudQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcmopT). IlomynmpoHunaemocts mMemOpanbl. Pabora
HATPHUI-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOIUTO3, paronnTo3. Dk30uuTo3. Kierounas creHka.
Crtpykrypa v QyHKUIUU KJIETOYHON CTEHKU pacTeHUi, rprOOB.

[Mutonnazma. L{uto3ons. Llutockener. JIBmwkenue mutorazMbel. OpraHoufbl KIETKH.
OnHOoMeMOpaHHBIE OpraHOUABI KIeTKH: sHpomIazmarndeckas cetb (DI1C), ammapat ['ombmku,
JU30COMBI, WX CTpOeHHE W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TrpaHyIsIpHOTO peTukynyma. Mexanusm wuanpasienus oenkos 6 JIIIC. Cunres
pactBopuMbIX  OenkoB. CuHHTe3  KIETOYHBIX  MeMOpaH. [nmagkuii  (arpaHyssipHBIi)
SHOIUIa3MaTHUeCKui peTukynyM. CekperopHas ¢yHkuus anmapata ['ombmxu. Moouguxayus
benxoes 6 annapame I onvoorcu. Copmuposxa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOMBI KJIETKH: MUTOXOHIPHUH, TJIACTUIBL. [Ipoucxooicoenue
mumoxonoputi u naacmuod. Cumbdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMKM MHUTOXOHIpHHA W TUiacTuj. [lepBUYHBIE, BTOPUYHBIE M CIIOXKHBIE IUIACTHIBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTBl  BBICIIMX
pacTeHUN.

HemeMmOpanHnbie opranousl kietku CtpoeHne M (QyHKIUUM HEMEMOpPAaHHBIX OpPraHOHMIOB
kietku. PubGocombl.  Ilpomescymounvie @uramenmol. MuxpouiaMeHTbl. AKmuHo8ble
muxpogunramenmol. MpIIIEUHBbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
MukpoTtpybouku. Knerounslii mentp. CTpoeHHe M JBHXKEHHE >KI'YTHUKOB M pPECHHYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (DYHKIUH.
Snepubliil GenkoBbIi MaTpuKC. [IpOoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamur. benrku XpoMmMaThHa — TUCTOHBIL. J{unamuxa s0epHou
060n104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BikimtoueHus. CpaBHHUTENbHAas  XapaKTEPUCTUKAa  KIETOK  DYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpaLun



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKH», «CTpoeHHe >KMBOTHOMN
KJIeTKN», «CTpOEHUE pacTUTENbHON KieTKW», «CTpoeHne MUTOXOHIpUMY, «Sapo», «CTpoeHue
HPOKAPUOTUYECKON KIETKU».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaTbl PAacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETIapaThl 0aKTepUAIbHBIX KIETOK.

JlabopaTopnasi paGora «/3yueHne cCTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «/3ydeHue CBOMCTB KJIETOYHOW MEMOpaHBI».

JlaGopaTopuas paGora «/ccnenoBanue IiasmMoiu3a U JemIa3Mojn3a B PaCTUTENbHBIX
KJIIETKax.

IIpakTnyeckas padora «3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BellecTB M NPeBPallleHUE JHEPTUN B KJIETKe

AccUMUIAIMS U JUCCUMWIALUSA — JIBE€ CTOPOHBI MeTabosin3ma. Tumsl oOMeHa BEIleCTB:
aBTOTpOGHBIHK ®  TeTepoTpodHBIA. YyacTHe KuciIopoga B OOMEHHBIX — IpoIeccax.
OHepreruyeckoe obOecrneueHue kietku: npespamieHue ATd B 0OMEHHBIX Ipoleccax.
depMEeHTATUBHBIN XapakTep peakuuid KIEeTOYHOro Mmerabonu3ma. DepMeHTh, UX CTpPOEHHE,
cBoiicTBa W MexaHu3M aedctBus. Kodepmentbl. Otianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTuBaTOppl U OEIKU-MHTMOUTOPBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKINI OT pa3Iu4HbIX (PAKTOPOB.

[lepBuYHBI CHHTE3 OpPraHMYECKMX BEIIECTB B KieTke. DOTOCHHTE3. AHOKCUCeHHblll U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbl
peakyuonnoeo yeumpa. Pomps xnopomactoB B mporecce (porocuHTe3a. CBETOBas W TEMHOBAs
dazel. @omoovixanue, Cz, Cs. u CAM-munvt pomocunmesa. [IpogyKTUBHOCTE (DOTOCHHTE3A.
Bausinue pa3nuuHbIX GakTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

XemocuHte3.  Pa3HooOpasue  OpraHM3MOB-XE€MOCHUHTETUKOB:  HUTPU(PHULUPYIOIIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKTepUU. 3HAUEHHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpokeHUS U MX HMCIOJNIb30BaHHE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpPraHu3Mbl. JTambl YHEPreTHYecKoro oOmeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIIOKO3HI.

bronornueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHuE. Pojlb MUTOXOHAPUHI B MpoIEccax
O6uonornyeckoro okucieHus. Lluxnmdeckue peakuuu. OxuciautenabHoe (GochopuiinmpoBaHHE.
Onepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaswl. llpenMyiiectBa a’poOHOro MmyTH OOMEHa BEIIECTB IMEpe] aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTETHIECKOTO OOMEHA.

JleMoHCTpanun

IToptpetsr: Ixk. [Ipuctim, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl u cxembl: «POTOCHHTE3», «IHEpreTUYeckuii oomen», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCUHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKpPOIPENapaToB.

JlaGopaTtopnas padora «/3yueHne KaTaJTUTHUECKOW aKTUBHOCTH (EepMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».



JladopaTtopnasi paGora «/3yueHue (QEpMEHTATHBHOTO pACIICIUICHUS TEPOKCH]IA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHnas pa6ora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBennasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuate3 PHK. [IpuHIMObBI TpaHCKpUNIUK: KOMILJIEMEHTaApHOCTD,
AHTUNAPAIUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
knemxke. Hexooupyrowue PHK.

Tpancnsmus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBust
ouocuHTe3a Oenka. KoaupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3€e Oenka.

Coepemennvie npedcmasnenus o cmpoeHuu ceHog. OpraHuzanusi reHoMa y MpoKapuoT U
9YKapHoT. Perymsanus akTHBHOCTH T€HOB y mpokapuor. [ummore3a omepona (®@. XKaxo0, XK.
Mano). MonekynapHvle mexanuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B KiieTke. KiieTounslii romeocTtas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U 0ONMUTraTHbie mapa3uthl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, pPETpPOBHPYCOB, OaktepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-codepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

Bupycubie 3aboneBaHusl uenoBeka, JKUBOTHbIX, pactenui. CIIN, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

buoungpopmamuxa: unmeepayusa u ananuz 6orvuux maccueos («bigdata») cmpykmypHuix
buonoeuveckux OamHvix. Hanomexuonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
Gdynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMOHCTpaL U

[Toptpetsr: H. K. Konbuos, /1. . IBaHOBCKUH.

Tabmumet u cxembl:  «buocuHTe3 Oenka», «['eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIN BUPYCay.

Tema 8. /Ku3HeHHBbIH HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsuus. Mutepdaza u muro3. OcoOeHHOCTH
MpoIecCcoB, mpoTekatonux B uHTepdase. [loaroroBka kinetku kK Aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKUI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOJIbI
uHTEp(Pasbl.

Matpuunsiii  cunte3  JIHK -  pemmumkanmsa. [lpunmunsr  permmmkanmm — JTHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIN  CHUHTE3, aAHTUIAPALIEIBHOCTh. MeXaHu3M
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TemoMmepsl U TeloMepasa.
XpOMOCOMHBIIT HA0Op KJIETKH — KapUOTHUIl. JIMIJIOWIHBIA M TaryiouJHBIA HAOOPHI XPOMOCOM.
['omonoruynsie xpoMocomsl. [1010BbIE XPOMOCOMBL.

Henenune kierku — mMuto3. CTagum MHUTO3a UM MPOUCXOJALIME B HUX MpOLEcCHl. THUIIbI
muTo3a. Kaprokunes u nutokunes. buonornyeckoe 3HaueHNE MUTO3A.

Perynmanmsi MUTOTHYECKOTO MHKIA KiIeTKH. [Iporpammupyemasi KieTo4Hasi THOENb —
arornTo3.



Knerounoe sapo, XxpoMocombl, GyHKIIMOHATbHAS TeHOMUKA. Mexanuzmvl nporugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kremkay» — buoungopmamuvecxkue
Mooenu PYHKYUOHUPOBAHUS KILeMKU.

JemMoHCTpauMu

Tabmuipel u cxembl: «Ku3HEHHBI HUKI KIETKW», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanus JJTHK».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MUKporpenaparbl: «MuT0O3 B KJIeTKax KOpelKa
JTyKay.

JlaGoparopHas padora «/3yueHre XxpoMOCOM Ha FTOTOBBIX MUKpOITpENapaTaxy.

JlabopaTopnas pabora «HaOnroneHne MuTo3a B KIETKaX KOHUMKA KOpEIIKa Jyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CTtpoenue u GQyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHBIE,  KOJIOHHAJIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC00EHHOCTH CTPOCHUS U JKU3HEACATEIHLHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. baktepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTUcThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 9acTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHeW: oOpa3oBaTeNbHAs, MOKPOBHAs,
MPOBOASINIAs, OCHOBHAsA, MexaHuueckasd. OcoOEHHOCTH CTpoeHUs, PYHKUUNA U PaCIOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4Ye€JOBeKa. THUNBI JKUBOTHBIX TKaHEW: JIUTEIHAIbHA,
COEMHUTENbHAsA, MbllleuHas, HepBHas. OCOOCHHOCTH CTPOEHUs, (PYHKIMHA U PaACHOJIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U TeHEPAaTUBHBIE OpraHbl pacTeHnil. OpraHbl U CUCTEMBI OPTaHOB
JKUBOTHBIX U 4YesioBeka. DyHKITMU OpraHOB M CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmit. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHMI ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JIBm>xeHue oOpraHu3MoB. JIB)KEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBO€, pECHUYHOE. J[IBU)K€HHE MHOTOKJIETOYHBIX PpACTEHUH: TPONMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieyHas cucrema. Pednexc. CkeneTHbie
MBIIIIIIBI U UX padoTa.

[Mutanue opranuszmoB. [lormomienre BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIICCTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPUKIETOYHOE MHIIEBApEHHE.
[lutaHre TO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
xene3bl. [IumeBapurenbHas cucTeMa 4eloBeKa.

Hpixanue opraau3MoB. [[pixanue pacrenuid. Jprxanue sxuBoTHBIX. uddy3us ra3oB yepes
MOBEPXHOCTh KIeTKU. KokHoe npixaHue. JlpIxarenbHas MOBEepXHOCTh. JKabepHoe U JErodHoe
IbIXxaHue. JlpIxaHue MO3BOHOYHBIX YUBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTpOCHMsI JETKUX TIO3BOHOYHBIX J>KMBOTHBIX. JlpIXxaTenpHash cHCTeMa dYelnoBeka. MexaHu3Mm
BEHTWIALINH JIETKUX Y TITUIl 1 MJIEKOMUTAIOMUX. Perymsimus npixanus. [[pxaTtenbHbie 00bEMBI.

TpaHcnopT BelIECTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopT
BEILIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX JKMBOTHBIX U uyenoBeka. Cepaie, KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus..  OBOJIIOLIMOHHBIE  YCIOKHEHHMSI ~ CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepiia u e€ perynsius.

Boinenenune y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Cokpatutenbuble Bakyonau. Opranbsl BbiaeneHus. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBAaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BblAeNeHus1. CBs3b MOJOCTU Teja ¢ KPOBEHOCHOI
Y BBIICTUTEIBHOM cHUCTEMaMU. BplieneHrne y MO3BOHOYHBIX XKMBOTHBIX M dYesioBeka. [loukwm.
Crpoenue u pyHKunoHupoBanue Heppona. O6pazoBaHne MOYH Y YETIOBEKa.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTHI IPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBIX pacteHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI 1 UX TPOU3BOAHBIC. 3aIIUTAa OPTaHU3Ma
oT OosiesHed. MmmyHHas cucrema uyesnoBeka. KieTOUHBIH M TyMmMOpajdbHBII HMMMYHHUTET.
Bpoxxnéuupli W TpHOOPETEHHBIM  CcrIeU(PUIECKUH UMMYHUTET. Teopusi KIOHAJIBHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®. M. Bepuer, C. Tonerasa). BocnanuTtenbHbie OTBETHI
opranu3MoB. PoJib Bp0oX/IEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

Pa3apaxkuMocTe M perynsuus y OpraHu3MoB. PazpakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. PocToBble BeleCcTBa U HX
3HAYCHHE.

HepBHast cucrema u peduieKTopHAs peryisiius y >KUBOTHBIX. HepBHas cuctema u eé
OTZENbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbI y KUBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisiusi W SHAOKPUHHAs CUCTEMa >KMBOTHBIX W 4YesoBeka. JKeresbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. [lelicTBue TropMOHOB. B3auMMOCBSI3b HEpPBHOU U
SHAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cucTema.

JleMoOHCTpaL U

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKJIETOUHBIE BOJOPOCIN,
«baktrepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUil», «CHUCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHUI»,
«KopueBsie cuctembr», «Ctpoenue ctebmns», «CTpoeHHe IUCTOBOM IIACTUHKNY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/prxarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHas CUCTEMay,
«BeiienurensHas cucremay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MbIby, «MMyHUTETY,
«KumeyHomnonoctHbie», «CxeMa muTaHus pacTeHui», «KpoBEeHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOEHHE JOKIEBOIO
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cucrema mnrtuny, «HepBHas cucTeMa MIIEKOTUTAIONIINAX),
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTraHU3MOB,
MUKpOIpenaparsl TKaHeW, paKOBHUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIE
AK3EMIUISIPBl KOMHATHBIX PACTeHUM, TepOapuyl paCTeHUI pa3HBIX OT/ENIOB, BIAXKHBIC MTpenapaThl
JKUBOTHBIX, CKEJIEThI TTI03BOHOYHBIX, KOJUIEKITUN OECITO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opymoBaHue ns JEMOHCTpPAIMM TMOYBEHHOTO U BO3AYIIHOTO TIMTaHUS PACTCHUH,
pacuieruieHuss Kpaxmana © OenkoB 1moj JeiicTBueM (QepMeHToB, 000pyAOBaHUE s



JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbBIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGopaTropHas padora «/3yyeHre TKaHEeH >KMBOTHBIX.

JlaGoparopHas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHoOkeHHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJIIoYasi BEreTaTUBHOE) U 10JIoBOe. Buibl
0ecrooro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYJIALMS, (hparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pasmuHoxkenue. [lonoBele kineTku, unu ramersl. Meiio3. Craguu Mmeiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe pasurue. l'ameroreHe3 y JkMBOTHbIX. [lonoBble  Jkenes3bl.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CnepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHE W AMOPUOHAIBLHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIIOOTBOPEHUS:
Hapy»KHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPTaHU3MOB (OHTOreHe3). DMOPHOJIOTHS — HayKa O Pa3BUTHUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEeHE3a KUBOTHBIX (Ha MpUMeEpe JIATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupogannoe opodnenue. bracmyna, munvl
onacmyn. OcoOeHHOCTU APOOJIEHUsT MIEKONMUTAIOMIUX. 3apOJIbIIIEBbIE JMCTKH (TACTPYJISLINS).
3aknajKka OpPraHOB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3anmHOe BiMsHUE YacTel
pa3BUBAIONIETOCS  3apojibliia  (3MOpUOHANBHAS MHAYKIHMS). 3akjajka IUlaHa CTPOCHHS
JKUBOTHOTO KakK pe3ynbTaT HEpapXUUYeCKHX B3aMMOJEWCTBUI TreHoB. BimsHue Ha
SMOPUOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYIKAIOIIEH Cpebl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbIl mnepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TTO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHue MPSMOro M HENPSAMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunel pocta XUBOTHBIX. @akTOpbl PETYISIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPa3BUTHS y KUBOTHBIX M yesoBeka. [leprojpl OHTOreHesza 4YelloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUEe MTPOLECCHI.

PasmHoeHue u paszputue pacrteHuil. ['amerodpur m crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meio3za. ['ameToreHes y pacTeHMH.
OmnogoTBOpEHHE M pa3BUTUE PACTUTENbHBIX OPraHW3MoOB. J[BOWHHOE OIIONOTBOPEHUE Y
IIBETKOBBIX pacTeHuil. OOpa3zoBaHUe U pa3BUTHE CEMEHHU.

MexaHu3Mbl PETyISIIIUM OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanuu

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunel u cxembl: «BereraTuBHOe pazMHOKeHUE», «TUIBI OECTONIOro pa3zMHOXKEHHUSD,
«Pa3MHOXEHHE XJIaMUJIOMOHa/b», «Pa3MHOXEHUE HBIIIEHb», «Pa3MHOXEHUE THUJIPBDY,
«Meito3», «Xpomocombl», «['amerorene3», «CTpoeHHE SHULEKIETKH M CIEPMaTO30UAa,
«OcHOBHBIE CTaJuMu OHTOreHe3a», «lIpsimoe u Hempsimoe pa3BuTHe», «Pa3BuTHE MaiicKOro
Kyka», «Pa3Butue capanum», «Pa3Butne nArymkmn», «/{BoifHOe OIIOAOTBOPEHHE y LIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYIOJBbHBIX pacTeHUN», «KHU3HEHHBIN UK
MOpPCKOM  KamycTbl», <«JKW3HEHHBIM LHUKI MXa», <«OKW3HEHHBI MUK MNanopOTHUKAY,
«KW3HEeHHBIN UK COCHBI.



OOGopynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl SIMIIEKIETOK U CIIEPMAaTO30UI0B,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass paGora «lI3yuyeHue CTpOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BblsBIeHHE NPU3HAKOB CXOJCTBA 3apOABIIIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHOB Pa3MHOKEHUS BBICIINX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. Pabotel I'. Mengpens, I'. ne
@®puza, T. Moprana. Ponb oTeuecTBeHHBIX YU€HBIX B pa3BuTHM reHetuku. Paboter H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenxko, 0. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHbIE
IEHbl, aJbTEPHATUBHbIC IPU3HAKU, JOMHHAHTHBI M PpELECCUBHBIH IpPHU3HAK, TOMO3MUIOTa,
TeTepO3UroTa, YUCTast JIMHUS, TUOPUABI, reHOTHN, (QeHotur. OCHOBHBIE METOJbl TC€HETHUKH:
TUOPUAO0IOTHYECKHM, TUTOTOTUYECKHI, MOJIEKYIISIPHO-T€HETUYECKHI.

JdeMoHcTpannn

[Toptpersr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konbuos, H. . Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! u cxeMbl: «MeTOoIbI TeHETUKIY, «CXEMBbI CKpEIBaHU.

JlabopaTopnasi padora «/[po3oduiia kak 00bEKT FT€eHETHUECKUX HUCCIEAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3us
rubpuaoB mnepBoro nokoieHus. IlpaBuno momuHupoBanus. Bropoit 3akon Menzaens — 3aKoH
paciieruieHus Ipu3HakoB. LluTonoruyeckne 0OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YUCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep  HaclleJJOBAHMUS.
Pacmiennienne npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBaHHUH.

Jurubpunnoe ckpemmuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHUMOTO
HacJIeJOBaHMsI MPU3HAKOB. LuTomornueckrie 0CHOBBI AUTMOPUHOTO CKPEIIMBAHUS.

CueruienHoe HacnenoBanue npu3HakoB. Paboter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HAapYIICHHUE CLEIUICHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsl HAaCJIE€ICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS Ioyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M Te€TepOoraMeTHBIM IOJ. ['eHeTmyeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CHEIIEHHBIX € TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IECHCTBHE TIE€HA.
MHoxecTBEHHBIH auienu3M. B3auMozeiicTBue HeayuIenbHBIX T'€HOB. KOMIUIEMEHTapHOCTS.
Onucra3s. [Tomnmepns.

I'eHeTMYECKUI KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJOTMUECKUX MPOIECCOB, TOBEJCHUS W KOTHUTUBHBIX (yHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIeHe3a, MEXaHU3Mbl B3aUMOJACHUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnomy». ['eHeTHUecKre acreKThl KOHTPOJIS U U3MEHEHUS HAacJeICTBEHHOM nHpopMaluu B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoHCTpanun

IToptpetsr: I'. Menaens, T. Mopras.



Tabmuupl u cxemsl: «IlepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHnmemns»,
«Ananuzupyolee ckpeuBanue», «Hemnonnoe gomuanpoBanue», «CLemIeHHOE HACIEOBaHUE
MPHU3HAKOB y Apo30huibhy, « eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiib,
«Kapuorun ntuis», «MHOXKECTBEHHBIN ajienn3M», «B3anMoaeincTere reHoBy.

O6opynoBaHue: MOAENb AJsl IEMOHCTPAllMU 3aKOHOB €JMHO00pa3usi rTHOPUAOB MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALIMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «/3ydyeHue pe3yiabTaTOB MOHOTUOPUIHOTO CKPEIIMBAHUSA Y
JPO30(OUITBD».

IIpakTuyeckas padora «l3ydyeHue pe3yapbTaTOB AUTHOPUAHOIO CKPEUIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BsanmopelictBie reHotuna u cpeapl npu (GopMupoBaHuH (eHoTHNna. VI3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TpPHU3HAKU. BUIbl  HM3MEHYHBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHass U3MEHUYMBOCTb. Ponb cpeabl B (opMUpPOBaHUM MOIUGUKAIIMOHHON
u3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHslll psn ¥ BapuanuoHHas kpubas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITUNYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
W3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECCKOTO Pa3HO00pa3us
B IIpe/iesiax OJIHOTO BH/IA.

MyTtanonHas W3MEHYMBOCTb. BHIBI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE W IUTOILIA3MATHYECKHE MYTAIUU.
Comaruueckne W MOJOBble MyTanuu. [[pUYmMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U HX
BIIMSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO Ipolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBuioB). BHesnepHas HW3MEHUHMBOCTH U
HACJEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (YaKkmopos 6 HAC1e008aHuu u
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpanuu

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuupl 1 cxembl: «Bunbl usmeHunBoCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT  U3MEHYHMBOCTH»,  «Meio3»,  «OmiogorBopenue»,  «l[ eHeTnyeckue
3a00sieBaHUS YellOBeKay, «Buapl MyTammii.

OOopynoBaHue: >KHBbIE W TepOapHbIC HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora «MccinemoBaHue 3aKOHOMEPHOCTEH  MoAU(UKAIIMOHHOM
n3mMeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAILIMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTaiuu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapoaHasi NMporpaMMa HUCCIEIOBAHMS T€HOMa YeJIOBEKa.
MeTonbl U3Y4YEeHUS TEHETUKHU YETIOBEKAa: TeHEalIOTUYECKUi, ONMM3HEIOBBIN, [MTOTEHETHUYECKHIA,
MOMYJISIUOHHO-CTATUCTUYECKUH, MOJEKYISIpHO-TeHEeTHYeCKuid. COBPEMEHHOE ONpeIesICHUE



TE€HOTHIA: TOJITHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yucie ¢ nomoubro [TIP-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApaclOIOKEHHOCThI0. 3HAUYEHHUE MEJAMIIMHCKONW T€HETUKH B
NPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-reHeTH4YecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTHUYECKUE aCIEKThI
UCCIICIOBaHUI B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOPHl MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PH3UYECKOMY U
XMMUYECKOMY 3arpsA3HEHUI0 OKpYKawIlled cpeabl. l'eHeTnueckas MpeapacroaokeHHOCTh
YEJIOBEKa K MMaTOJOTUSM.

JleMoHCTpanuu

Tabmuner u cxembl: «Kapuorum denoBekay, «MeToabpl M3YUYCHHS] TEHETUKH YEIOBEKay,
«"eneTnueckue 3a00JIeBaHUS YEIOBEKAY.

IpakTnyeckas padbora «CocTaBiICHHE U aHATIU3 POJOCIOBHOI.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHUE CeJIeKIMM U JoMecTukauuu. Yuenue H. U.
BapunoBa o LleHTpax mpoucxoIeHus 1 MHOT0oOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/JaHMM COpPTOB pacTeHUM U Mopoa KUBOTHbIX. CopT, mopoja, MmMTaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HAclIeACTBEHHON m3MeHunBoct H. . BaBuiioBa, ero 3HaueHue miist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHOM paboThl. MIckyccTBeHHBIN 0TOOP: MacCOBBIN U MHIMBUYaJIbHBIM.
Otanbl KOMOMHAIIMOHHOMN cenekiuu. VcnbiTanue npou3BoauTene mo motoMctBy. OTdop mo
TEHOTHITY C TIOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA B OTOOP MO TEHOTHITY C MTOMOIIBIO aHAIN3A
JHK.

HckyccTBEeHHBIH MyTareHe3 Kak METOJ] CENEKIHMOHHOW paboThl. PamuanuoHHbIl U
XUMHYECKH MyTareHe3 KaK MCTOYHMK MYyTalMid y KYyJIbTYpHbIX (OpM OpraHu3MOB.
Hcnonp30BaHWe T'€HOMHOTO pENAKTUPOBaHMSI M MeToAoB pekoMOMHaHTHbIX JIHK s
MIOJIy4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKIUN.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpeIllMBaHue, Wik UHOpUIUHT. HepoacTBeHHOE CKpelrBaHue, Wid ayTOpUAUHT. [eTepo3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rubpuau3anus.
[Ipeononenue Oecruiogusi MEXBHIOBBIX T'MOpUAOB. JIOCTHMKEHMSI CENEKLUHMU pacTeHUd u
JKUBOTHBIX. «3e1EHAsl peGoNIOYUsLY.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHH U HX JAMKUX
poauyel s co3aaHusl HOBBIX COPTOB U TMOPUAOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCA0GbIX
HCUBOMHBIX 8 YENAX YIYYULeHUs CYUIeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX uoetll U
NnepCcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! 1 cxeMbl: «L[eHTpBI MPOUCXOKACHUS U MHOTOOOpa3us KyJbTYPHBIX PaCTCHUID,
«3aKOH TOMOJIOTMYECKHMX PSJIOB B HACJIEICTBEHHOM HM3MEHYMBOCTH», «METOIbl CENEKIINNY,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

JlaboparopHasi pabdora «/3ydyeHre COpTOB KYJIbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBuBKa pacTEHUII».

IKekypensi «OCHOBHBIE METO/BI U JOCTHIKEHUS CEJIEKIIMU PACTCHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIaOOPATOPUIO arpOYHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI H CHHTeTHYeCKasi 0MoJ10Tusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepUcTHKa. TpaauiuoHHass OUOTEXHOJIOTUA: XJeOoleueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuit cuute3. OObEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CozaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI T€HOMOB C LIEJIbIO ITOIY4YEHHsI OPTaHU3MOB U MX KOMIIOHEHTOB, COJEPKALINX
HE BCTpEYaroIuecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas umHxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEHM PaCTCHUN M KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus W comaTtudeckuii smOpuoreHe3. Vcmonbp3oBanue
ralIOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNIOHANbHBIX U NONUKIOHANbHBIX anmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SIWLEKIETOK W KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupoBaHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasl M T'eHHas MH)KeHepHs. VICKyCCTBEHHBIN CHHTE3 I'eéHa U KOHCTPYMPOBAHHE
pexomOunantHeix JHK. Cosdanue mpanceennvix opeanusmos. JlocTrkeHuss U NepCHEKTUBBI
XPOMOCOMHOM M TEHHOM HWHXEHEpUU. OKOJIOTHUYECKHME M OITHYECKHE NpoOJieMbl TI'€HHOMU
WHXCHEPUU.

Menmununckue o6uorexnonoruu. [loctrenomuas mudposas meaununa. ITL[P-nmuarnocTuka.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKHUI aHAIN3 MPOTeOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 340poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIETOK. TapreTHas Tepamus paka. 3D-
OvomH)XeHepusi A pa3pabOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHA,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIHMi TPEXMEPHOro OMONPUHTHHTA M
ckaddonauHra s peneHus 3a1a4 NepCcoOHaTN3UPOBAHHON MEIULIMHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 oOecredeHus: KOMOMHMPOBAHHOM 3alllUThl OT
Bo30yauteneit OPBU, ycraHoBiieHHe MOJIEKYJISPHBIX MeXaHu3MoB (yHkiumonupoBanus PHK-
CoJIepKallX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHUsI YeNIOBEKa U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmupr u  cxembl: «/cnonab3oBaHME  MHUKPOOPraHM3MOB B MPOMBIIIJIEHHOM
IPOU3BOACTBEY, «KileTouHas nHxkeHepusn», «I eHHas MHKEHEPUsI».

JlaGopaTopHas pa6ora «/I3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoIorns — BayKHeIas Npou3BOAUTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX NPEACTABJIEHUA B OMOJI0THI
OpomononHas teopust Y. Jlapuna. [Ipennoceuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3HB
Y Hay4Has JedarenbHocTh Y. J[apBuHa.



JBwkymme cuibel dSBomonuu  BugoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
pPasMHOXKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu sBomtonuu (CTD). HelrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas IBOJIIOIIMOHHAs Ouosorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (GOPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoHCTpaL Ul

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, O. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBod npupoasl (mo K. Jlunnero)», «JlecTHuna >KUBBIX
cymectB (mo Jlamapky)», «MexaHusMm (oOpMUpOBaHHS NPUCHOCOONICHUH Yy pacTeHHH u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyta nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHHe», «llopoasl romyOei», «MHoroobpasue
KYJbTYpHBIX (hopM KamycTsl», «[loponbl JOMAlIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOLIEHMS IBMXKYLIMX CHJI 3BOJIOLUNY», «OCHOBHbIE
MOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJHOLIUN.

Tema 2. MuKpo03BOIIOLUSA U eé pe3yJIbTAaThI

[Tonmynsiuust Kak 3JeMeHTapHas eAuHUuLa 3BomolMH. COBpEeMEHHBbIE METOJIbl OLEHKU
FEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl onyisaiuil. IsmeHnenue reHooHaa MONnyIsSuu Kak
3JIEMEHTAapHOE 3BOJIIOLIMOHHOE SIBICHHE. 3aKOH TeHeThueckoro paBHoBecus Jx. Xapau, B.
Baiinbepra.

OnemeHTapHble (HAKTOPHI (IBMDKYIIME CHJIBI) JBOJIONMH. MyTallMOHHBIA TpoIecc.
Kom0OunaruBHass u3mMeHuuBOCTb. /[[peli reHoB — ciydailHble HEHalpaBiICHHbIE H3MEHEHUs
yacToT ayuienedt B momynauusx. ekt ocHoBarens. IDggexm OYmuliouHO020 20pabIUKA.
CHudicenue 2eHemuyecko20 pasHooOpaszus: npuduHvl u ciedcmeus. Illposenenue s¢hgexma
Opetigha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIui:
reorpaguueckas (IpocTpaHCTBEHHAs ), Ouosornyeckas (penpoayKTUBHAS).

EcrectBenHblif oTO0p — Hampaistomuil ¢daktop 3Bomonuu. PopMbl ecTeCTBEHHOTO
oTOopa: NBUXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBatoluil (qu3pyntuBHbI). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHUS )KUBOTHBIX.

[Tprcnioco0IeHHOCT OpPraHU3MOB KakK pe3ysbTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHUE
npucnocoOieHnit y opranu3zmMoB. Apomopdo3ssl u uauoagantanuu. Ilpumepsl npucnocodaeHnit
y OpraHu3MoB: Mopdonornyeckue, QU3NOIOrHYECKHE, OWOXUMHUYECKUE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepun u cTpykrypa. BupooOpazoBaHue Kak pe3ynbTaT MUKPOIBOIIOLMH.
M3onsauuss — ximroueBoil ¢dakrtop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajionaTpuieckoe  (reorpauyeckoe), CHUMIATPUYECKOe (PKOJIOTHYECKOE), «MTHOBEHHOE
(monummonan3anus, rudpuauzanus). JJIuTenbHOCT SBONIOIMOHHBIX IPOIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pa3Hsl.

Posnp  »BOmIOIMOHHOM OuoMOrMM B pa3pabOTKe HAay4HBIX METOJOB COXpaHEHUs
61opa3HooOpazus. MUKPOIBOIIONUSA U KOIBOJIOLUS IMAapa3sUTOB U HMX X035ieB. MeXaHU3MbI
bopMHUpPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JleMoOHCTpaLun

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabnuupl u cxembl: «MyTalMOHHAS U3MEHUYHUBOCTBY, «[lomysAIOHHas CTPYKTypa BUIa»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «J/IBmwKymiwe CHIIBI  DBOJIIOIUNY,



«IKOJOTUYECKasT M3OJIAIMS TOMYJSIUid ceBaHCKo (openn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULIBI Jaypckoi», «[lomynsaiunoHHble BOJHBI YHCICHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CYyILIECTBOBAHHEY, «MHIyCcTpHabHbBII MEJIAHU3M, «OKuBble HCKOIIaeMBbIC»,
«IlokpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka KUBOTHBIXY,
«Puznonoruueckue agantanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bunsl-aBoiiHuKH», «CTpykTypa BHIa B mpupoae», «CrocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BumoOOpazoBaHMEe TPEX  BUAOB  JIAHABILIEH,
«DKOJIOTMUEeCKoe BMJI000pa3oBaHME BHUJOB cHHUL, «[losnmmionasl pacteHuit», «KamycTHO-
peneyHbI THOPHIY.

Ob6opynoBanue: repdbapuu pacTeHHUN, KOJUIEKIIMM HACEKOMBIX, Uydelna NTHIl U 3Bepei ¢
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydesia NTUI U 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHui GJIN3KUX BUI0B, 00Pa30BABIIMXCS PA3IMUYHBIMU CIIOCOOAMHU.

Jlaboparopnasi padora «BrisBieHHE U3MEHYUBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi pabora «lIpucnocobiiennsi OpraHu3sMOB U HUX OTHOCUTEIbHAA
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(HOJIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJibTaThl

MeTtobl u3yueHus: MakposBoitolMy. [laneonTonornyeckue METoAbl U3y4E€HUS SBOIOIHH.
ITepexonnbie GopMbl U PUIIOTEHETUYECKHE PSI/IbI OPIaHU3MOB.

buoreorpaguueckue Metonsl uszyueHus osBomouud. CpaBHeHue ¢uiopel U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue obnactu 3emiu. BUIbI-90HIEMUKH U PETUKTHI.

DOMOpHONIOTHYECKUE U CPaBHHUTEIBHO-MOP(OIOTHYECKHEe METOIbI M3YyYCHHS DBOJIIOIHH.
I'eHeTnyeckne MEXaHU3MBI 3BOJIOLUU OHTOTE€HE3a U IOSBJICHMS DBOJIOLUOHHBIX HOBILECTB.
["'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYyISPHO-
reHeTUYeCcKne, OWOXMMHUYECKHEe M  MaTeMaTH4YeCKHMEe METOJAbl HM3YyYEHHUs  HBOJIOLHUU.
["omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUS (PHIIOT€HETUYECKUX JI€PEBbEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (MpaBwWiia)  3BOJIOUMHU. [lpunyun  cmenvl  QPyHKYui.
HeoOpaTtumocTs 3Bomtoninu. AfantuBHas paguanus. HepaBHOMEpHOCTb TEMITOB 3BOJIOLUH.

JleMoOHCTpaLuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabnuupl u cxembl: «PUIOreHETUYECKUH Psil JTOIAan», «APXEONTEPUKC, «3Bepo3yObie
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TaOPOTHUKMNY, «buoreorpaduueckue
30HBI 3emuny», «Jlpelid konTuHEeHTOBY, «PenmukThl», «HawanbHble cTaguu >MOpPHOHATBLHOTO
pa3BUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTHYHBIE  OPraHbD»,
«PynumMeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBI YeIOBEKAa W IIUMIaH3e», «l IaBHBIE
HaIpaBJIEHUs IBOJOLUNY, «OO0LIMe 3aKOHOMEPHOCTHU 3BOJIOLIUNY.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJSHKH HCKOMAEMbIX OCTAaTKOB OpPraHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. [IpoucxosxkaeHue U pa3BuTHe )KM3HU HA 3emJie

HayuHnble rumoTessl MpPOMCXOXKIEHUS XKU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHay4Hble TpEACTaBICHUS O 3apOXKICHUM JKM3HU (KpeauuoHu3M). ['mmore3a MOCTOSHHOTO
camo3apOo>KJIeHUs KU3HU U €€ onposep:keHue oneltaMu @. Penu, JI. Cnannanunany, JI. ITactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.



OcHOBHBIE dTanbl HEOpraHUYECKO# HBomroIMK. [InaneTapHas (reosorundeckasi) 3BOJIOHS.
XuMHUECKasi HBOJIONMS. AOHOreHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omnapuna, rumorte3a mnepBudHOro OyimboHa Jx. XosmelHa, reHeTHYecKas
runoteza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopus 3emnu u Meroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTeNnbHAasE U aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHONOrMYecKas mKaaa: 30Hbl, IPbl, HIEPHUOBL, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostouuu. [losiBIEHHE W 3BOJIFOLHUS MEPBBIX KIETOK.
Opontonuss Meraboiu3Ma. Bo3HukHOBeHUE mepBbIX 3KOocucTeM. COBpEMEHHbIE MHMKPOOHbBIE
OMOIIEHKM Kak aHajor mnepBbiXx Ha 3emisie coobmectB. Crtpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OPraHU3MOB.

OcHoBHBIE 3Tanbl HBOJIONMU BhICIIUX pacTeHud. OCHOBHBIE apoMop(ho3bl PaCTEHUH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUHM M 3aBOCBAHWE HMHU CYIIU.
Cemennble pactenust. [IponcxoxaeHne BETKOBBIX PACTEHUH.

OcHOBHBIE 3Talbl 3BOJIOIUHN XUBOTHOrO Mupa. OcHOBHbIE apoMOp(03bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIE
KUBOTHBIC. JKH3HL B BOJIEe. DBOIOIMS TTO3BOHOYHBIX. [Iponcxoxacane aM(puOuii M penTHITHA.
[TpoucxoxaeHre MIICKOMHUTAIUX H NTUI. [lpuHnmn kmodeBoro apomopdosa. OcBoeHue
0eCI03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue )u3HM Ha 3emile 10 3paM U MEepUoIaM: apXei, MPoTepo30H, Naneo301, Me30301,
KaiiHOo30#. OOmias xapakTepuCTHKa KJIMMara W Treojiorhyeckux mporeccoB. [losBineHue u
paciBeT XapaKTepHBIX OpPraHU3MOB. YTJeoO0pa3oBaHME: €ro yCIOBHUS U BIMSHUE Ha Ta30BbIH
cocTaB atMochepsbl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HChI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHUpaHUil. COBpEMEHHBIM 3KOJIOTMUECKUN KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKalU OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaLuu

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, Y. . Meunukos, A. Y. Onapun, Jx.
Xonpeiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmunel u cxembl: «Cxema onbita @. Penuy», «Cxema omnbita JI. [TacTepa mo u3yueHuto
CcaM03apOoXKJIeHHs kHu3HM», «Cxema ombita C. Mumtepa, I'. IOpu», «3Ttansl HeoOpraHn4eCcKon
sBosroLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYEeCKOW SBOJIIOIMHY,
«Cxema o00pa3oBaHUsI DJYKapuoT MyTéM cuMmOuorenesa», «CucreMa >KHBOH MHPHUPOIBI»,
«Ctpoenue  Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTBHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHN», «Mxm», «llamopoTHukm», «l 0n0ceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTUS IKUBOTHOIO MUY,
«ApoMop¢o3bl  KUBOTHBIX», «IIpocreiimme», «KumeunononoctHsie», «llmockue dvepBu»,
«UYneHucToHorue», «PbIOBIY, «3EMHOBOHBIEY, «IIpecmbikaromuecs», «IItuue,
«Muekonmrarone», «Pa3BuTue IKM3HM B apxeWckou apey», «Pa3BuTHe JKH3HU B



MPOTEPO30MCKON 3pey, «Pa3BUTHE >KU3HU B MAICO30MCKOM 3pe», «Pa3BUTHE KU3HU B
ME3030MCKOil 3pe», «Pa3BuTHe XU3HM B KallHO30MCKOM »3pe», «CoBpeMEHHas cucrema
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTIEJIOB, KOJUJIEKIWU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAaKOBHUHBI MOJUIFOCKOB, KOJUIEKI[UM MIJIOKOXXHX, CKEJIEThI
MIO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MTHUIl U 3BEPEH, KOJUIEKIMH OKAaMEHEJIOCTEH, I0JEe3HBIX
MCKOIIAEMBIX, MYJISI)KU OPIraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas jgabdoparopuasi padora «MojaenupoBanue onbiToB Muuiepa—tOpu mno
M3YYEHUIO a0MOTEHHOT0 CHHTE3a OpPraHMYeCKUX COSIMHEHHI B IEPBUYHON aTMochepe».

JlabopaTtopnass paGora «l/3ydeHMe U OIHCAaHUE HCKOIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckass padora «/3yuyeHne OCOOEHHOCTEH CTPOCHHUS PACTCHHH pa3HBIX
OTZIETIOBY.

IIpakTuyeckas padora «/3ydeHne 0COOCHHOCTEH CTPOCHUS MTO3BOHOYHBIX JKHUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3paenbl u 3anaun anTponosoruu. Meroasl aHTPOIIOIOTUH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurunosHbie BO33pEeHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo  yenoBeka € OKUBOTHBIMHM. (CHcTeMaTHYECKOE IOJOKEHUE  YeJIOBEKa.
CBuzeTenbcTBa CXOJACTBA YENOBEKA C SKMBOTHBIMH: CPaBHHUTEIHLHO-MOP(]OIOrHYecKHe,
sMOpurooruYecKue, (HU3HO0IOro-OMOXMMHUYECKHe, MoBeAeHuecKkne. OTIHuYus 4YelnoBeKa OT
KUBOTHBIX. [IpAMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTue roioBHOro
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxympe  cuibl  (QakTophl)  aHTpPOMOreHe3a:  OWOJIOTUYECKHE,  COIMAIbHEIE.
CootHorieHre OMOJOTHYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaUM aHTpoIoreHesa. PanHue yenoBekooOpa3Hble 00€3bsiHbI (IIPOKOHCYJIbI)
U paHHHE TOHTU/bI — O0IIME MPEIKN YeTOBEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JBYHOTHE NpeAKu HroAci. YenoBek yMmenblid, NEepBble M3TOTOBIEHUS Opyaui Tpyaa. Yemosek
MPSIMOXOJIAIINI 1 TEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. Yenoek reinenbOeprekuii —
001IMii MPeOK HeaHAePTaTbLCKOTO YEJIOBEKa U YeJIOBEKa pa3yMHOro. YenoBek HeaHIepTalbCKU
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3syMHBIM COBPEMEHHOIO THIA, JEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenernka u najneoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOTO 4YelloBeKa. EcTecTBEHHBIM OTOOp B MOMYNSALUAX YEIOBEKa.
MyrtaunonHsli npouecc u nonuMopdusm. IlonynsuuoHHble BOJIHBL, Apeii¢ T'€HOB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [lonsarue o pace. bonbmme pacel: eBponeouaHas (eBpasuiickas),
aBCTPANIO-HETPOHIHAS (PKBaTOpHAlIbHAS), MOHTOJIOMIHAsA (a3MaTCKO-aMepHuKaHCcKas). Bpems u
NyTH paccelieHuss 4YesloBeka 1Mo IulaHere. EauHCTBO yenoBedyeckux pac. HayuHnas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOseHHOCT, 4eaoBeKa K  pa3HbIM  YCIOBHUSIM
OKpyKaromiel cpensl. BausHue reorpaduueckoit cpeasl U npedida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKa.

MexauciurimHapaple MeTolbl B (U3WYecKol  (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIMOHHAS ~ AHTPOIOJIOTMSI M TMaJlCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJIALHUM.
buocounaneHple  uccleqOBaHMsS ~— NPUPOABI  uenoBeka.  lccienoBaHwe — KORBOOLMU
OMOJIOTMYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JleMoOHCTpaL UK



[Toptpetsr: Y. HapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer uw  cxembl: «MeTOAsl  aHTPOMONOTUNY», «[ ONIOBHOW MO3T  YEIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHB), «CKeNeT 4eloBeKa M CKeNeT IIUMIIaH3e», «PyauMeHTh u
aTaBU3MBD», «JIBIKyIIME CHJIBI aHTPOIOreHe3a», «JBOJIOLUOHHOE [JPEBO YEJIOBEKay,
«ABcTpasionurek», «HenoBek ymensiii», «Henoek mpaMoxoaauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heanpepranbiupl», «KpomanboHIb», «lIpeakn denoBekay, «IJTambl 3BOJIOLUU YEJIOBEKA»,
«Pacel uenoBekay.

OO6opynoBaHue: MyJISKM OKaMEHEJIOCTEeH, IPeIMETOB MaTepHaIbHON KYJIbTYpbl IPEIKOB
YelnoBeKa, penpoaykiuu (dororpaduu) KapTHH C MHQPOJIOTHYCCKUMH W OMOJICHCKUMU
CIO)KETaMH MTPOMCXOXKJCHUS YeIoBeKa, (poTorpaduu HaX0JA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepera 4eslOBEKa M uepena LIMMIaH3€, MOJENb KHCTHU YeJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEIOBEKA.

Jladoparopuasi pabora «V3ydyeHne OCOOEHHOCTEH CTPOCHHS CKelleTa YeJOBEKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOLICHHUSIX OPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KAaKlIel cpeaoi

3apoxaeHue U pasButhe sKojoruu B Tpymax A. ['ymOGompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéra. Paznenst u 3amaum skosoruu. CBsi3b
9KOJIOTMH C APYTHMHU HayKaMH.

Mertonb! skosoruu. [loneBbie HaOMOEHUS. DKCIEPUMEHTHI B 3KOJOTMU: IPUPOAHBIE U
naboparopHble. MoaenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKpY’KaloLEH CpeJibl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HAUeHUE DKOJOTMYECKUX 3HAHUM JUIS 4YEJNOBEKA. DJKOJIOIMYECKOE MHMPOBO33PEHHE Kak
OCHOBa CBs3€M uyenoBeuyecTBa € INpuponoid. DOopMHUpOBaHUE 3KOJOTMYECKOW KYNIbTYpbl U
HKOJIOTMYECKOM rPaMOTHOCTU HACEJICHUSI.

JleMoHCTpaLuu

[Toptpetsr: A. I'ym60mabar, K. @. Pynse, H. A. Cesepuos, J. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmune!l 1 cxembl: «Paznensl skoiaorun», «Metoasl 3kojgoruny, «Cxema MOHUTOPHHTA
OKpYKaIOIIEeH CpebD».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBaHUI.

Tema 7. Opranusmsl U cpeaa 0OOMTAHUSA

Okonoruyeckrue (akKTopbl U 3aKOHOMEpHOCTH MX JeictBus. Knaccudukanus
IKOJIOTMYECKUX  (akTOpoB:  abMOTHYECKHEe, OHOTHYEecKue, aHTponoreHHele. OOuue
3aKOHOMEPHOCTH JieMcTBUS 3Kojdoruueckux ¢akropos. IIpasuno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTb. DBPUONOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuil paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUN M >KUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CurnanpHas posib ceera. doTonepuoausm.

Temmeparypa Kak 5kojoruyeckuit ¢axrtop. [eiictBue Temmeparypbl Ha OpraHU3MBI.
[TorikniIoTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BnaxHocTts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHuid K MOAJEPKaHUIO
BojHOro Oamanca. Kiaccuduxanms pacteHuid mo oTHomeHHo K Boje. Ilpucmocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.



Cpenpl oOuTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TNTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOpraHU3MeHHas. (DHU3MKO-XMMHUYECKHE OCOOCHHOCTH cpell OOWTaHMA
opranu3MoB. [IpucrnocobiaeHns Opranu3MoB K JKU3HU B Pa3HBIX Cpesiax.

buonoruueckue putmel. BHennue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xu3HeHHou (opme. KuzHeHHBIE (OPMBI
pacTeHMii: NepeBbs, KYCTApHHKH, KYCTApPHHUYKH, MHOTOJETHUE TPaBbl, OJHOJETHHUE TPAaBBHI.
JKuznennbie (GOpMBI KHUBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOOMOHTHL. (COOCHHOCTH
CTpOEHHS M 00pa3a KU3HU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX ~ B3aMMOJAEHCTBHIA:  KOHKYPEHIIHSA,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, koonepamus, MyTyajln3M, KOMMEHCAIN3M
(KBapTUpaHTCTBO, HaxyieOHW4YecTBO). Herpoduyeckne  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dopuueckue, (adbpuyeckue). 3HaUyCHUE OWOTHYECKUX B3aWMOJICHCTBUN I CYIIECTBOBAHMS
OpPraHu3MoOB B cpejie ooutanus. [IpuHINT KOHKYPEHTHOTO HCKITFOYCHHSI.

JleMoOHCTpaLuu

Tabmuipl 1 cxeMbl: «JKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILEHUIO K CBETY», « T eMI0OKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIE
KHUBOTHBIE», «DU3HONOTHYECKHE aJanTaluu KUBOTHBIX», «Cpenbl OOMTAaHUS OPraHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUIY, «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeMa IUPOKOIUCTBEHHOTO Jiecay, «IDKOCHUCTeMa XBOWHOro necay, «llemm muTtanusy,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OOGopynoBanue: repbdapuM pPACTEHHH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHHUIO
pa3MYHBIX  JKOJOTWYECKHX  (HAKTOpOB, TepOapull  CBETOJNIOOMBBIX, TEHEIIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBBIE U TEHEBBIHOCIHMBBIE KOMHATHBIC
pacteHus, repOapuM ¥ KOJUJIEKUHUU TeIUIOIIOOUBBIX, 3UMOCTOMKHX, MOPO30yCTOMUMBHIX
pacTeHMii, 4Yydena MNTULl U 3Bepel, repOapuu pacTeHHMH, OTHOCSIIMXCS K Trurpodpuram,
KcepopuTam, Me30(pHuTaM, KOMHATHBIE PACTEHHs JaHHBIX TPYIN, KOJUIEKIUH IKUBOTHBIX,
oOHuTaIOIMX B pasHbIX Cpeaax, repOapuu M KOJUIEKIIMU PacTeHUIl M KHUBOTHBIX, 00JIaJar0LIUX
yepTaMu TMPUCHOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TepOapuu u
KOJJICKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUICKIUH KUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTUYECKUX B3aHMMO/ICHCTBHSIX.

JlaGopaTopHnas pa6ora «BplsgBieHHE TPUCTIOCOOICHUN OPraHU3MOB K BIUSTHUIO CBETa.

JlaGopaTtopnass palora «BbisiBIeHME NPUCIIOCOOICHUNH OPraHU3MOB K BIMSHUIO
TEMIIepPaTyphI».

Jlaboparopnasi pabdora «AHATOMHYECKHE OCOOCHHOCTH pPACTEHUH M3 Pa3HBIX MeECT
0oOUTaHUSY.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuu. [lomyssiust kak Ouojornueckasl cCucTeMa.
Pons HeomgHopomHOCTH cpefpl, puznueckux OapbepoB W OCOOCHHOCTEW OWMOJIOTHH BHAOB B
(bopMHPOBaHNUHN MPOCTPAHCTBEHHOM CTPYKTYphI NOMysAIMi. OCHOBHBIE TIOKa3aTeIH MOMYJISALUH:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAcTHAs M MOJIOBas CTPYKTYpa, POKAAEMOCTb, MPUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSI.

DKkonornyeckast CTpykTypa momymsanud. OIleHKa YHCICHHOCTH TOmyJsiud. J{mHamuka
nonyasiuuu 1 e€ perymsiuus. buotuueckuil noreHnman nonyasuud. MoaenupoBaHue JMHAMUKU
nonynsuuu. KpuBble pocTa ducieHHOCTH momynsuuu. Kpusble BbDKHMBaHUS. Perynsnus



YUCIIEHHOCTU TMOMYNSLMNA: POJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
OKojorudeckue crpareruu Buaos (r- u K-crparerun).

[Tonstue 00 »HKoNMOrMUYecKoi Humie BUAa. Mecroobutanue. MHOroMepHas MOJAETb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humu. [loteHnumansHas u
peann30BaHHAas HUILIU.

Bun xak cucrema nomymsuuil. Apeansl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErMH.
DKOJIOTUYECKUE IKBUBATICHTHI.

3aKOHOMEPHOCTU IIOBEJIECHHUS M MUIPALMA JKMBOTHBIX. buojmornueckue uHBa3UU
Yy>KEpPOJHBIX BUJOB.

JleMoOHCTpaL U

IToprper: Ix. M. XaTunHCOH.

Tabmuipl 1 cxeMbl: «DKOJIOTMYECKUE XapaKTepUCTUKU nonyasuuny, «lIpoctpancTBennas
CTpPYKTypa nonyiasauun», «Bo3pacTHble mnupamMuasl nomyssiquun», «CKOpPOCTb 3aceneHus
MOBEPXHOCTU 3EMJIM Pa3IUYHBIMH opraHuzmammuy, «Monens skonorunueckoir Humwm JIx. .
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHust ceMsH pacTeHUN K PaCCENCHUIO».

Tema 9. Jxos0rus coodmEecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opranu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHH3MamH B
OHOLICHO3E.

Okocucrema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJIOKU
OpraHU3MOB B 3KOCUCTEME: IPOAYLEHTHI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abnorndeckue O10KH 3KOcUcTeM. [10YBBI M WIIBI B DKOCHCTEMAX.
KpyroBopor BeliecTB U MOTOK SJHEPTUU B 3KOCUCTEME.

OcCHOBHbIE TOKA3aTENHN YKOCUCTEMBI. buomacca u npoayKius. DKOJIOrH4ecKrue MUpaMu bl
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIECTB — cyKieccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHoe cooOIIecTBO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKocucmemsbl 03€p U peK. DKOCUCIeMbl Mopeu U OKeaHo8.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmuuus mexnay
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU YKOCUCTEMAMH.

VYpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozckas ¢iopa u dayna.
CunaHTpomnu3anus TropoJckoi (¢ayHbl. buomornueckoe #  XO3SHCTBEHHOE 3HAUEHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUNA  OpraHM3MOB B
skocucteMax. Porb kackadnoeo s¢ghghexma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM U  BEIIECTB MEXAY CMEXKHBIMU
HSKOCHUCTEMaMU. YCTOMUMBOCTh OpPraHU3MOB, TNOMYJISUMA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JECHCTBUMH.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HLIX MUNOE HA  CYOOP2AHUBMEHHOM,
OpP2aHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl 3IKOIO0SUHECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 B030eticmeusi. MeToI0IOTUsl MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.



JeMoHCTpauMu

IToptper: A. JIx. Tencnu.

Tabmune! u cxeMbl: «CTpyKTypa OMOIIeH03a», «IKOCUCTEMAa IMIHPOKOIMCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOrO Jecay, «DyHKIMOHAIbHBIE TPYMHIbl OPraHU3MOB B HSKOCHCTEME,
«KpyroBopor BemectTB B 23kocucreMey», «llenu mnuTanus (macTOWIHAs, JETPUTHAs),
«DKOJIOTHYECKas MUpaMUa YHcen», « IKOJIOTHYecKas mupamMuia OnomMacce», «IKOJIOTHUECKas
nupampaa sHeprum», «OOpazoBanue Oosotay, «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocUcTemMa 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB U IOTOK
SHEPruu B arpoieno3ey, «I[Ipumepsl ypo0IKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUH HACEKOMBIX, Yydejla NTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUN, aKBapUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3ydueHue u onrcanne ypoOIKOCUCTEMBI».

JladopaTropnasi padora «3ydeHne pasHOOOpa3us MEJIKUX MTOYBEHHBIX YICHUCTOHOTUX B
Pa3HbIX SKOCUCTEMAX.

IKCKypeusi «DKCKypCHsl B THIIMYHBIN OMOTeoIeHo3 (B AyOpaBy, Oepes3HsK, €IbHHK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYyT, 03€p0, O0I0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WK B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTEeMA

buocdepa — obmemanerapHas 000jJ0Yka 3eMJIH, TZIe CYIIECTBYET WM CYIIECTBOBaJa
*u3Hb. PazButue npencrasienuii o ouocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BemecTBo Ouochepsl U ero PyHKINU.

3aKOHOMEPHOCTH CymecTBoBaHUS Onocheprr. OcodeHHOCTH OMochepsl Kak TiodambHON
skocucTembl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel BemiectB U
OHoreoXMMHYECKHe HUKIBI (Yriiepoa, a3ora). PutmMuuHocTh siBneHuit B Ouocdepe.

3onanbHOCTh OuOChepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIU: TYH/ApA, XBOHHBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIMYECKHUE JIEca,
BBICOKOTOpbsi. Kinnmar, pacTuTeNnbHbIN U )KUBOTHBIN MU OMOMOB CYIIIH.

Ctpykrypa ¥ (QYHKIUS S>KHBBIX CHCTEM, OIIEHKAa WX PECypCHOrOo TOTEHIHala Hu
O6uochepHbIX QYHKIHUI.

JleMoOHCTpaLun

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmumel u cxemsl: «I['eocheps 3emnny», «KpyroBopot azota B mpupoe», «KpyroBopot
yriepojia B npupojie», «KpyroBopot kucnoponaa B npuponae», «KpyroBopoT BoJibl B IPUPOIE»,
«OcHoBHBIE OuOMBI cymmny, «Kimumarudeckue mosica 3emum», «Tynapaw, «Taiiray,
«CMmemannbii  secy, «lllupokomucTBenubit secy, «Ctenb», «CaBaHHa», «llycThiHY,
«Tponmyeckuii mecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kalolias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL Bo3jaeiicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHue BO3IyIIHOM cpenapl. OxpaHa Bo3ayxa. 3arps3HeHUE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pazpymienne nousel. OXxpaHa OYBEHHBIX pecypcoB. MI3MeHeHHe KinMara.

AHTpOIIOTEHHOE  BO3JCIICTBHE HA pacTUTEIbHBIA M KUBOTHBIM Mup. OxpanHa
PaCTUTENHHOTO M KUBOTHOTO MHUpa. OCHOBHBIC MPUHIIUITBI OXPaHbl MPUPOIbl. KpacHble KHUTH.
Oco60 oxpansiembie npuponnsie Tepputopun (OOIIT). boranndeckue cagpl U 300J0THYECKUE
MapKH.



OcHOBHbBIE TPUHIIUIIBI YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA U MPHUPOAbI. ParmoHanbHOe
NPUPOJONIONB30BAHUE M COXpaHeHHe Oumojorumueckoro pasHooOpazus 3emnu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIE OCIIEACTBHSL.

Pa3BuTHe METOJAOB MOHUTOPUHIA Pa3BUTHS ONACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemnvle uccnedosanuss nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue 00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOENbHLIX 6UO08 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem U cnocooos Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpykyus mopckux u HazemMHwvix 5KOCUCEM.

JleMoOHCTpaLuu

Tabmuuplt u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre ruapocheps»,
«3arpsizHenne 1mouBbl», «llapHuxoBbiii  3ddekT», «Ocobo oxpaHseMble NPUPOTHBIC
TEPPUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

OGopynoBanue: Qororpaguu OXpaHSIEMbIX pPACTEHWH M JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYarOIIUMUCS
POrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMYHOCTHEBIE, METAIIPEIMETHBIC U TIPESIMETHBIC.

B cTpyKkType JTUYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOTrPaMMbl 10 OHMOJIOTMH BbIIEICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKON  Tpa)IaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEAETICHUIO,
Hanuuyue momueéayuu K OOY4YCHUIO OHWOJIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXKICHHUI JIMYHOCTH HAa OCHOBE KITFOUEBBIX IIEHHOCTEH M MCTOPHYCCKHUX TPAIUIUN pPa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYaIOIIUXCSl PYKOBOACTBOBATHCSA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ YCTaHOBKAMHU, TMPUCYIIUMHU  CHCTEME
OMOJIOTMYECKOTO  00pa3oBaHUsA, HaIuuyue NpaABOCO3HAHUS  DKOJIOTUYECKON  KYJIBTYPHI,
CNOCOOHOCMU CMABUMb 1I€TTA U CTPOUTD KU3HCHHBIC TIJIAHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATENBHON AEATEIbHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHUUCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPHYESCKHUMH M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPHHATHIMU B
oOmiecTBe TpaBUJIaMH U HOPMaMHu TOBEJCHUS M CIIOCOOCTBYIOT MpPOIlECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUSI U CaMOPa3BUTHsI, Pa3BUTHs BHYTPEHHEH MO3UIMH JIUYHOCTH, MATPUOTHU3MA U
YBa)XEHUSI K 3aKOHY U IPABOMOPSAKY, YEJIOBEKY TPyJda U CTapIIeMy MOKOJIEHHUIO, B3aUMHOTO
YBOXKCHHS, OCPEeKHOTO  OTHOIICHUS K  KyJAbTYpHOMY  HACIICOUI0O W TPAJUIUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, NpUupoae U OKPYKArOLIEH Cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CIOCOOHOCTH OOYHarolUXCsi pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpPHEHTAIi, TO3UTHBHBIX BHYTPEHHHUX
yOEXKICHHUIA, COOTBETCTBYIONIMX TPAJAWIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIEeCTBa,
pacuIMpeHre KU3HEHHOTO OIbITa U ONbITa AESITENFHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HAIPaBIEHUIN BOCIIUTATENBHOMN 1€ATEeIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHcKoOro BOCIUTAHMS:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMU  OOYyYaromerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
MIPABOIIOPSIIKA;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YICOHBIX MPOCKTOB,
pelieHnr y4eOHbIX U MO3HABATENbHBIX 33124, BHITOTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO IO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM JKU3HU U O0BSICHSATH €€

YMEHHE YYUTBIBATH B  CBOMX JICHCTBHSIX  HEOOXOJAMMOCTH  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JOJIEH ¢ Pa3sHBIMU YOEKICHUSIMHU, KYIbTYPHBIMH LIEHHOCTSIMH U COLIMATHHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIIECCE COBMECTHOTO BBITIOJHEHHUS YUCOHBIX,
MO3HABATCIIBHBIX M UCCIEAOBATEIBCKUX 33Jla4, YBAKUTCIHHOTO OTHOMICHUS K MHEHHIO
OTIIMIOHEHTOB MPH 00CYXKJACHUU CIIOPHBIX BOMPOCOB OMOIIOTHYECKOTO COACPIKAHMUS,

TOTOBHOCTH K TYMaHUTApPHON U BOJIOHTEPCKOU NIEATEIBHOCTH;



2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PoamMHOMN, ropmoctu 3a CBOWM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOILJIOE U HACTOSLIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIUIO M IAMSITHUKAM IPUPOJIBI,
JIocTXKeHusiM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJAJ POCCHUICKUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJI0TUH, TOHUMAaHK 3HAY€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUKCKOr0 HApOAa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPAIULIMSIMHU HAPOJIOB
Poccum;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOYAs ICTETUKY ObITAa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MNOHUMaHUE SMOIMOHAJIBHOI'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIJICHUE MPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocnUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOLHMOHAJIBHOIO 0JIArONOJIYyYH s :

MOHMMAaHKE U peann3alys 3J0pOoBOro U 06e30MmacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
cOOJII0/ICHNEe TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIM PEXXHUM 3aHATUN U OTIbIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DM3HMUECKOMY U TICUXHUUECKOMY 3JI0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBWJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIINX 3JOPOBbIO U JKU3HU JIIOCH;

OCO3HAHUE TOCJEICTBUI M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHS AIKOTOJS,
HapKOTUKOB, KypEeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYJY, OCO3HaHHE [IEHHOCTU MacTepCcTBa, TPY0Jt00ue;

TOTOBHOCTb K aKTUBHOM JIEATEITHFHOCTH TEXHOJIOTHYECKON M COIUAILHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JIeATEIbHOCTb;

WHTEpPEC K Pa3audHbIM cdepaMm TmpodecCHOHATBHON NeATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIE )KM3HECHHBIE TUTAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUH Bcel
KU3HU;

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:



9KOJIOTHYECKHU 11e51eCO00pa3HOe OTHOIIEHUE K IMIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKON KYIBTYphl: MPUOOpETEHHE OIBbITAa IIAHUPOBAHUS
IOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME INI00AIIBHOIO XapakTepa 3KOJ0rMYECKUX Ipo0sIeM U IyTel UX peleHus;

CHOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble NPU U3YUYEHUH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEHICHUH MPOoOJieM, CBSI3aHHBIX C pallMOHAIBHBIM IMPHPOJIONONB30BaHHEM (CcOOII0AeHNE
IpaBUJ MOBEJCHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTUBHOE HEIpPUATUE JEHUCTBUM, NPUHOCIIIMX BpPEI OKPYXKAlOLIEH INPUPOJHOM cpene,
yYMEHHUE TPOTHO3HPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh HX;

HQJIMYUE PA3BUTOrO HKOJOTHMYECKOTO MBILIUICHHUS, HKOJOTHYECKOW KYJIbTYpbl, OIbITa
JESATEIIbBHOCTH  JKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHOM IpakTHUKE, FOTOBHOCTU K Y4YacCTHIO B
HPAaKTUYECKOH J1eATEIbHOCTH 3KOJIOTMYECKON HaIlPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSI HayKd M  OOIIECTBEHHOM IpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpILEHCTBOBAHUE A3BIKOBON U UUTATEIBCKON KYJIbTYphl KaK CPECTBA B3aUMOACHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUSI MUPA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LEJIOCTHOTO NPEACTaBICHUs 00 OKpy KarolleM
MHUpe KaK O €IUHCTBE IpUPOAbI, YelIOBEeKa U OoOmecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnu NpoodeM COXpaHEeHUs! IPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECieueHus
HOBOT'O YPOBHS pa3BUTHsI MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
peuarh pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, IOUCKA MyTeH BBIX0/a U3 TI00aTbHBIX
HKOJIOTMYECKUX NPOoOJieM U oOecreueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATIbHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISAX MOBBIMIEHUs OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAay4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (YHKIHOHAJIbHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil Ipu U3ydeHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJlydyaeMble 3HAaHUS JUId aHaiu3a M OOBSICHEHUS SBICHUN
OKpPY’KaIOIIero MHpa M HPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBAaHHbBIE
3aKJIIOYEHUSI Ha OCHOBE HAy4YHbIX ()AKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BAaTh OMOJIOTMYECKHE 3HaHUS IS peIeHUs
po0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH N1eATeNIbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpPa30BaHUIO U CaMOOOpa3OBaHHIO, K
AKTUBHOMY TIIOJIyYE€HHUIO HOBBIX 3HAHMHA 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTAMU.



METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHbie pe3ylbTaThl OCBOEHUSI ydeOHOro mpeamera «bHOJIOrUsS» BKIIOYAIOT:
3HaYuMble N1 (OPMHUPOBAHMSI MHUPOBO33PEHHS] OOYHAIOIIUXCA  MEXKIUCHUIUIMHAPHBIC
(MeX1penMeTHbIE) OOIIeHAYYHbIE TOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUSI, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeJIOBaHHEe, HAOIIOJeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHE); YHUBEpCAIbHbIC
yueOHbIe JeicTBUS (IMO3HAaBaTeIbHbIe, KOMMYHUKATHUBHBIC, PETYISTUBHBIEC), 00ECIEUHBAOIINE
dbopMupoBanrue (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATHHOW KOMIIETEHITUH OOYyYaIOlTUXCS,
CIIOCOOHOCTh 00yJaromuxcst HCIIOJIb30BaTh OCBOCHHBIC MEXTUCIUTUTMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YPOBHE CpEIHEro oOO0mero oOpa3oBaHHs Yy
oOygaromerocss Oyayr chopMupoBaHBI MO3HABATEIbHBIC YHHUBEPCAIBHBIC y4eOHBIC NEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4e€OHBIE JEWUCTBHUS, PETYJIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS MPOTPaMMBI CPEIHETr0 OOIIero oOpa3oBaHUs
JIOJKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 0a3oBbIe JJOrHYecKue JeHCTBHSA:

CaMOCTOSITENILHO (POPMYITMpPOBaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHC;

UCIONIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBILIUICHHUS (aHaAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUs1), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSITHI (BBIICIATH HX XapaKTEPHBIC MPU3HAKK, YCTAHABIIUBATE CBS3H C APYTUMHU TOHITHSIMH);

OTIPE/ICIIATh TEIHM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHUTH Pe3yIbTaThl AEITEIbHOCTHU C TIOCTABICHHBIMU IIENISIMU;

HCIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIyKTHUBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMAaTPUBAEMBIX SIBIEHUSX, (GOPMYIHUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEICTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMM PAa3HOTO PoOja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HUCTOUHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
1 HEeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJITATOB IIEIISIM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETFHOCTH;

KOOPJAMHHUPOBATh M BBINONHATH pPadOTy B YCIOBHSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHBaTh KPEATHUBHOE MBITIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a30BbI€ HCCJIEN0BATEIbCKHE JEHCTBHSA:



BJIa/IETh HABBIKAMH y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHus: npoosieM, COCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelIeHUs] IPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETALMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B Y4E€OHBIX CUTYaIUSX, B TOM 4YHCIE MHpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH [IPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady, BbIABUIATH
TUNoTe3y €€ pelieHHsl, HaxOAUTh AapryMEHThl IS JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AHIN3UPOBATh IOJIYYEHHBbIE B XOJE€ pEUIeHMs 3aJauyd pPe3yiabTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
PO ECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHUS B  I[IO3HABATEJIbHYI0O U  IPAKTUYECKYl0  oOsactu
KU3HEJEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTMHAJIbHbIE MOJXOAbl U PELICHMs, CTaBUTh
po0OJIEMBI U 3a/1a4M, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHMUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(OpManuu (TeKcTe yueOHOro mocolus,
HAyYHO-MIOMYJISIPHOM JUTEpaType, OMOJIOTUYECKUX CIIOBApsSX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpOBaThb HH(GOPMALMIO PA3JIMYHBIX BUIOB U (GOpM
IIPEJICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochl W TPUMEHATH pa3jHMyHbIE METOABI TMpPU TOHCKE M OTOOpe
OuosIornueckoi nHpopMaIuu, He0OXOAMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

pUOOpeTaTh OMNBIT HCHOJIB30BaHUS HH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpIIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIH30BaHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMaJbHYIO (OpMYy NpeACTaBICHUS OHOIOTHYECKOH
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CpEJCTBA NpH padboTe C OHUOIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYECKue, PU3NYECKHe U MaTeMaTH4YeCKHe 3HAKU U CHUMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKIATYpPY, HCIONb30BaTh M MPEOOpa3OBHIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIIHOCTH;

BJIQ/IeTh HABbIKAMHU pAcClO3HAaBaHUS U 3alIMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBiajeHne YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€l CTBUSIMH:

1) o01enue:

OCYIIECTBIISATh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAlore
WIN JIUCKYCCUU TI0 CYLIECTBY OOCYXJIaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXKICHHS OTHOCUTENIbHO BBIMIOJHEHHsI TpeiaraeMoi 3aJadd, YYUTHIBATh HWHTEPEChl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa WA JUCKYCCUN);



pacro3HaBaTh HEBEpOAJbHBIE CpPEICTBA OOIICHHWS, MOHUMATh 3HAYCHHE COIMATIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUl, YMETh CMT4aTh KOH(QIUKTHI U
BECTHU I1EPETOBOPHI;

BIIAJICTh PA3JIMUYHBIMU CIIOCOOAMHU OOIICHUS M B3aUMOJICHCTBHSA, NMOHMMAaTh HAMEPCHHS
JIPYTUX JIFOJCH, MPOSBIATh YBOKUTEILHOE OTHOIIEHHWE K COOCCETHUKY M B KOPPEKTHOH (opme
(dbopMyITUPOBATH CBOM BO3PAKCHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIAraThb CBOK TOYKY 3PEHUSA C MCIIOJIb30BAHUEM S3BIKOBBIX
CpE/ICTB.

2) coBMecCTHAas IeATeJIbHOCTh:

MOHMMATh M UCIOJb30BaTh MPEHMYIIECTBA KOMAHJIHON W MHIUBUAYATbHOUW pabOTHI TpU
pelIeHnr OMOJIOTHYeCKON MpoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh IPUMEHEHHS TPYIIIOBBIX
(dhopM B3aUMOJICHCTBUSI PU PEIICHUH YICOHOW 3a/1a4u;

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX JEHCTBHM C Y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)XJ0T0 WICHA KOJUICKTHBA,

NPUHUMATh LETU COBMECTHOM JACSITENbHOCTH, OPraHW30BBIBATH M KOOPIUHUPOBATH
JEUCTBUA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JACHCTBUM, PACIPENENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pPe3ybTaThl COBMECTHON pabOThI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa W KAXKJIOT0 YIaCTHUKA KOMaHIbl B OOIIUI pe3yinbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBbIE MPOEKTHI, OLIEHUBATh WJEH C IMO3UIMU HOBHU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3IMYHBIX CHUTYaIUsX,
MIPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, OBITh HMHUIIUATUBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBHAMM:

1) camoopranuzanmus:

WCIIOJIH30BaTh OMOJIOTMUECKUE 3HAHUS [UIS BBISIBJICHUS TPOOJIEM M HMX pEIICHHS B
JKU3HEHHBIX U yUYEOHBIX CUTYyaIUsX;

BbIOMpaTh HA OCHOBE OMOJOTMYECKHX 3HAHHI IEIeBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEHUCTBUSIX M TOCTYIKAaX IO OTHOLICHHWIO K >KMBOM NPHUPOJAE, CBOEMY 3IO0POBBIO U 310POBBIO
OKPY>KaIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh IMO3HABATEIBHYIO JESITEIBHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh U (GOPMYyTUPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENbHON JAEATEIbHOCTH U
JKU3HEHHBIX CUTYALUIX;

CaMOCTOSITEJIbHO COCTABJISITh TUIaH PEIICHUs MPOOJIEMBI ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHUN;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

Croco0cTBOBaThH (POPMHUPOBAHUIO M TIPOSBICHUIO ITMPOKOM IPYAUILIUU B Pa3HBIX 00JIACTSIX
3HAHMIA, TOCTOSTHHO TIOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JIE€ATEIHLHOCTH, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;



BJIAJICTh HAaBBIKAMU I103HABATEIbHON pe(UIEKCUN KaK OCO3HAaHUS COBEPIIAEMBIX NEHCTBUI
U MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUH, HUCIOIB30BATh MPUEMBI pedIIeKCHH
JUISL OLICHKU CUTYal[H, BIOOpa BEPHOT'O PELICHMUS;
YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKCHHUIO;
IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;
3) npuHATHE ce0s1 M APYrUX:
NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKH U JIOCTOMHCTBA;
IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OLIMOKHY;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMU APYrOro YeIOBEKa.
INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3ysbTaThl OCBOEHUS COJAEp)KaHMs yueOHoro mnpenmera «buosorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI HAa 00ecriedeHre MPOoPMIHLHOTO 00y4eHHsT 00y4YaroIUXCs
Oouonornu. OHM BKIIOYAIOT: creUu(pUYEcKue s OMOJIOTMM HAy4YHbIE 3HAHHS, YMEHUS U
CrocoObl JEMCTBUIM MO OCBOEGHMIO, HMHTEPHpPETAMUd U NIpeoOpa3OoBaHUIO 3HAHUM, BUIbI
NEeSITEIbHOCTH MO TOJyYEeHUIO HOBBIX 3HAHUM W HMX HNPHUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B PEAIbHBIX )KU3HEHHBIX CUTyalusax. [IpeamerHbie pe3ynpTaTsl IPEACTABICHbI 110 T0J1aM
U3YYEHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPaXKaTh:

c(OpPMHPOBAHHOCTb 3HAHUN O MecTe U PoJIi OHMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTUHbl MHpA, B IIO3HAHUU 3aKOHOB IMPHUPOABI U
pelieHny podieM palioHaIbHOIO IPUPOIOIOIb30BaHUS, O BKIIAJIE POCCUMCKUX U 3apyO0eKHbBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHHE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIOYAET: OCHOBONOJAraroline
OMOJOTMYEeCKrEe TEePMHUHbI W TOHATUS (PKU3Hb, KJIETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
CaMOperyJsilMsl, CaMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, N3MEHYUBOCTh, POCT U Pa3BUTHE),
O6uonornyeckne Teopun (kiaetouynas Teopus T. IlIBamna, M. Ulnelinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o nenrpax
MHOT000pa3usl U MPOUCXOXKIACHUS KYJIbTYPHBIX PAacCTeHMi), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NEPBOro MOKOJIEHHUS, pacIIEIJICHHs, YUCTOTHl FaMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTHUECKUX PSJIOB B HacleACTBEHHOM wu3aMeHuumBoctu H. M. BaswiioBa), nmpuHLIHIBI
(KOMIUIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAY4YHOI'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJOTUYECKUX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOIII0ICHHE, SKCTICPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBbIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHHI,
JKUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHMM, )KMBOTHBIX, YEIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIONMX B OpraHU3Max pacTeHHUH, >XHUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIECTB (METa0O0IM3M), IPEBPALLCHUS SHEPTHH,
Opo>xeHHsl, aBTOTPO(HOro M reTepoTpo(HOro TUMOB MUTAHHS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Meii03a, raMeToreHesa, IMOpHUoreHe3a, MoCTIMOPHOHAIBHOIO PAa3BUTHS, Pa3MHOKEHUS,
MHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T€HOB, TeTepo3uca,
UCKYCCTBEHHOT'O 0TOODA;



YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OPTaHOMAAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEeW W X (QYHKIIUIMHU, MEXy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHMi, >KUBOTHBIX M YEJOBEKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OPTraHOB M HX
GyHKIUSAME, MEXAY JTanaMu OOMEHa BEHIECTB, dTalaMH KJIETOYHOIO IMKJIA U KU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamMu Cpeabl OOUTAHUS;

YMEHUE BBISBIIATH OTIUYUTENbHBIC NMPU3HAKH JKMBBIX CHCTEM, B TOM YHUCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHUE pelaTh OWOJIOTHYECKHE 3a/a4M, BBISBISATh MPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXYy HCCIEeIyeMbIMH OHOJOTHYECKUMH TIpOIleCCaMd U SIBICHUSAMHU, JEJIaTh BBIBOJABI U
MIPOTHO3bl HA OCHOBAHMH IOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M MPAKTHYECKUE padOThI, COONIOMATh MpaBHia TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh UX OKCIEPUMEHTAJIbHBIMU CpPEICTBaMH,
dbopMynupys 1eib UCCIeI0BaHus, aHATM3UPOBATh MMOJIYY€HHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIWIHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOLIECTB, W MyOJIMYHO NPEICTABIATH
MOJTy4YEHHBIC PE3yJbTAaThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBAaHUN B o0nactu
Ouosornu W MenuIUHBI (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
W3MEHEHHE TeHOMa M CO31aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAyIeil mpodeccuoHanbHON AeITeIbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35SHUCTBA, MUILIEBON
NPOMBIIIJICHHOCTH, YIIyOJIATh TIO3HABaTEeNbHBIA HMHTEPEC, HANpPAaBICHHBIM Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOro 00pa3oBaHUs B
OpraHu3alMsaX CPEAHEro NPOPEeCcCCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenmerHble pe3ynabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
OPUPOJBI U PEIIEHUH SKOJOTHYECKUX MpOOJIeM 4YeloBeYecTBa, a TAaKKe B PEIIEHHUU BOMPOCOB
palMOHATIFHOTO TPUPOIONONBG30BaHUs, W B (HOPMUPOBAHMHM IEHHOCTHOTO OTHOIICHUS K
npupose, oOLIECTBY, YENOBEKY, O BKJIAJIE POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BJaJIeTh CUCTEMON OMONOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTeHUS U
NOHMMaHHE CYINTHOCTH OCHOBOTIOJATAIOMINX OWOJOTHYECKUX TEPMUHOB M TIOHATHHA (BU,
sKocucTteMa, Owuocdepa), Oumosormdyeckue Tteopuu (dBomonMoHHAs Teopus Y. JlapBuHa,
CHUHTETHYEeCKasi Teopusi sBoiouuu), yueHus (A. H. CeBepuoBa — 0 MyTsX M HampaBJIEHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (TeHeTHYecKoro paBHoBecus Jx. Xapau
u B. BaitnGepra, 3aponpimeBoro cxojacrBa K. M. bopa), mpasuna (Muanmyma lO. JInbuxa,
AKOJIOTHYECKON MTUPaMUIBl YHEPTUN ), TUIIOTE3bI (TUmoTe3a «mupa PHK» V. I'unGepTa);

YMEHHE BIAJETh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHWS, WCIONb3yeMbIMH B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHMCaHUE, H3MEpEeHHeE,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBICHHUS M OLIEHKU aHTPOMNOIEHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHME BBIACIATh CYLUIECTBEHHbIE INPU3HAKU: BUAOB, OMOIrE€OLEHO30B, AKOCUCTEM U
O6uocdeppl, CTaOMIM3UPYIOIIEr0, MABMKYLIETO U pa3pblBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABWKYIIUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCIOCOOTICHHOCTH OPTaHU3MOB K cpele OOMTaHMs, YepeOBaHUS
HaIpaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTHU B SKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBAaThb B3aUMOCBSA3M MEXAY IPOLECCAaMU HBOJIOLHUM, JBUXKYILIUMHU
CHJIAaMH aHTPOIIOr€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX HKOCHUCTEM U MPUCIOCOOJIEHUSIMH K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTIUYNTEIBHBIC IPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUI0B
K cpeie oOuTaHMs, aOMOTHYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBs3EH
OpPraHU3MOB B COOOIIECTBAX, AHTPOINOI€HHBIX U3MEHEHHUH B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJIB30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTeJIbCTBA POJCTBA OPTraHMW3MOB pa3HbIX CHUCTEMAaTUYECKUX TIpYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUsS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHUE pemaTh OWOJIOTHYECKHE 33Ja4H, BBISBIATH IPUYMHHO-CICICTBEHHBIC CBSI3U
MEXIy HUCCIeAYeMbIMU OHOJIOTMYECKUMHU IHpOLleCCaMM U SIBJICHMUSMH, J€1aTh BBIBOJBI U
IPOTHO3bI HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHia TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0OBAaHHUEM;

YMEHHUE BBIIBUIaTh THUIOTE3bl, MPOBEPATb HUX HSKCIEPUMEHTAIBHBIMU CPEJICTBAMHU,
bopmynupys 1esb UCCIeI0BaHNs, aHAIM3UPOBATh OJYUECHHBIE PE3Y/IbTaThl U JIeJIaTh BHIBOJIBI,

YMEHHE Y4YacTBOBaTh B Y4YEOHO-HCCIIEOBATEIHCKON paboTe MO OMOJIOTUM, HKOJIOTHUU U
MeIUIuHe, MPOBOAMMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOMIECTB, W MYyOJIMYHO IPEICTABISATH
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUYEHUYECKUX KOH(EpEeHIUIX;

YMEHHUE OIIEHMBAaTh THUIOTE3bl W TEOPUM O MPOUCXOKIACHUU JKU3HHU, 4YellOBeKa U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX U croco0ax MpPeJOTBpAIICHUs TII100aIbHbBIX
U3MEHEHUH B buocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHalbHON 1EATEIbHOCTH B
o0Omactd  OMOJOTMM, OSKOJOTMH, TPHPOJIONONB30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3AWUCTBA, MUILEBON NPOMBIIUIEHHOCTH, YIIIyOJsATh
MO3HABATEJIbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJODKEHHE OMOIOTMYEecKOro o0pa3oBaHUs B OpraHU3ALUSAX CPEIHEro
npo¢eCcCHOHAIBHOIO U BhICIIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

HaumeHoBaHMe pa3aesioB U TeM

KoanuecTBo yacoB

DieKTpOHHBIE (IN(POBDBIE)

NMPOrpaMMbl Bceero KoHTpoabHbBI IIpakTu4eckue o0pa3oBaTeibHbIE pecypchl
e padoThbI padoTsI
1 buonorus kak Hayka 1 Bbu6mmoreka L{OK https://m.edsoo.ru/7f413368
2 JKuBble cUCTEMBI U UX U3Y4YEHHE 2 Bbu6mmoreka L{OK https://m.edsoo.ru/7f413368
3 buonorus knetku 2 0.5 bubmuoreka L{OK https://m.edsoo.ru/7f413368
4 XuMuYecKast opraHu3anust KJIeTKu 10 1 1 Bu6mmoreka L{OK https://m.edsoo.ru/7f413368
5 Crpoenue u (HyHKINHU KIETKH 8 2 Bu6mmoreka L{OK https://m.edsoo.ru/7f413368
6 OOMEH BeleCTB U IPEBpallcHUe SHEPTUHU B 9 1 Bbubnnoreka [1OK https://m.edsoo.ru/7f413368
KIJIETKE
7 HacnenctBennas nndopmanus u peanuzanus 9 1 0.5 bub6mmoreka LIOK https://m.edsoo.ru/7f413368
e€ B KJICTKE
8 JKu3HEeHHBIN UK KISTKU 6 1 1 bubnuoreka L{OK https://m.edsoo.ru/7f413368
9 Crpoenue u QyHKIIUU OPraHU3MOB 17 1.5 Bu6mmoreka L{OK https://m.edsoo.ru/7f413368
10 Pa3mHoxeHne U pa3BUTHE OPraHU3MOB 8 1.5 Bu6mmoreka L{OK https://m.edsoo.ru/7f413368
11 I'enernka — Hayka 0 HacJIEeICTBEHHOCTH U 2 0.5 Bu6mmoreka L{OK https://m.edsoo.ru/7f413368
M3MEHYHBOCTU OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIECACTBEHHOCTH 10 1 Bbu6nunoreka I{OK https://m.edsoo.ru/7f413368
13 3aKOHOMEPHOCTH U3MEHYUBOCTHU 6 Bbu6nunoreka I{OK https://m.edsoo.ru/7f413368
14 I'eneTnka uenoBeka 3 0.5 Bbu6nunoreka I{OK https://m.edsoo.ru/7f413368
15 Cenekuusi Opranu3MoB 4 1 Bbu6nunoreka I{OK https://m.edsoo.ru/7f413368
16 BuorexHoorusa 1 CMHTETHYECKAST OUOJIOTHSA 4 Bbu6nunoreka I{OK https://m.edsoo.ru/7f413368
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 4 13




11 KJIACC

Ne ni/m HaumenoBanue pa3aenoB u TeM nporpammbl | KosinuecTBo yacon DyeKkTpoHHBIE (MM (pPOBBIE)
Bcero KonTpoabHbie IIpakTH4yeckue o0pa3oBaTeJibHBIE Pecypchl
padoThI padoThI
1 3apoXXACHIE W PA3BUTHE DBOTFOITHOHHBIX 4 bubmmoreka [JOK
TIPEACTABICHUHA B OMOJIOTHH https://m.edsoo.ru/7f413368
2 MUuUKpO3BOIIOLUS U €€ PE3YIbTAThI 14 2 Bubnmuoreka LJOK
https://m.edsoo.ru/7f413368
3 Maxkpo3Boronus U €€ pe3yabTaThl 6 1 bubnuorexa LIOK
https://m.edsoo.ru/7f413368
4 [Ipoucxoxnenue u pa3BUTHE KU3HU Ha 3emiie 15 1 1.5 Bubmmorexa [JOK
https://m.edsoo.ru/7f413368
5 IIponcxoxneHue yenoBeka — aHTPOIOTEHES 10 1 1 bubnuorexa LIOK
https://m.edsoo.ru/7f413368
6 DKOJIOTUSI — HayKa 0 B3aUMOOTHOIIECHUIX 3 0.5 bubnunoreka [IOK
OpPraHU3MOB U HaJJOPIaHU3MEHHBIX CHCTEM C https://m.edsoo.ru/7f413368
OKpY>Karollel cpeoit
7 OpraHu3Msl U cpesia 0OuTaHus 9 1 1.5 bubnuorexa LIOK
https://m.edsoo.ru/7f413368
8 DKOJIOTHS BUJIOB U TIOYJISIITHI 9 0.5 bubmuoreka IIOK
https://m.edsoo.ru/7f413368
9 DKOIOTHS COOOIIECTB. DKOJIOrNUECKHE 12 1 0.5 Bu6nuoreka IJOK
CUCTEMBI https://m.edsoo.ru/7f413368
10 Buocdepa — rmodansHast sxocucrema 6 Bubmuoreka [JOK
https://m.edsoo.ru/7f413368
11 UYenoBek 1 OKpyXkarommas cpeaa 6 1 Bbubnuorexa LIOK
https://m.edsoo.ru/7f413368
12 PesepBHOe Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 7.5




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne | Tema ypoka KouauyecTBo 4acon Jdara Dy1eKTpOHHBIE MU (PPOBBIE
n/n Bceero Koutpoabnsie | IlpakTnuyeckue u3ydeHuss | o0pa3oBaTe/ibHbIE pecypchl
padoTsI padoTsI
1 buonorus kak KoMIIJIEKCHas HayKa U 1 https://resh.edu.ru/subject/lesson/3827/consp
KaK 9aCTh COBPEMEHHOT0 00IIecTBa ect/118939/

2 JKuBbIe cucTeMbl 1 UX CBOHCTBA 1 https://oblakoz.ru/conspect/490680/sovremen
noe-opredelenie-zhizni-zhizn-i-
termodinamika

3 YpoBHEBas OpraHU3anys KUBBIX 1 https://foxford.ru/wiki/biologiyva/urovni-

CHUCTEM strukturnoy-organizatsii-zhivogo
4 HcTopus OTKpBITUS U U3YUEHUS KIETKH. 1 https://foxford.ru/wiki/biologiya/obschie-
Krnerounas reopust printsipy-stroeniya-kletok-kletochnavya-
teoriya-pro-i-eukarioty

5 MeTo161 MOJIEKYIIPHOM U KJIIETOUHOM 1 0.5 https://oblakoz.ru/conspect/529659/metody-

ouonoruu. [IpakTuyeckas padbota molekulyarnoy-i-kletochnoy-biologii
«3y4yeHre METOI0B KIIETOUHOH

ouonorun (xpomarorpadus,

anekTpodopes, nuddepeHInanbHoe

nentpudyruposanue, [111P)»

6 XUMHUECKAI COCTaB KIETKU 1 https://www.vaklass.ru/p/biologia/10-
klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
6844002/khimicheskie-veshchestva-v-kletke-
6844008/re-6b511a47-798e-41af-b418-
3dffe6ff5819

7 MuHepabHbIE BeIeCTBa KJIETKH, UX 1 https://www.yaklass.ru/p/biologia/9-

OuoorHYecKas poJib klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
17330/khimicheskie-veshchestva-v-kletke-
16040/re-54389eb5-7cc9-4d45-9583-
ac2dd701£525

8 OpraHnnyeckne BemecTBa KISTKH — 1 0.5 https://www.yaklass.ru/p/biologia/10-

Oenku. JlaboparopHast pabora klass/stroenie-i-sistemy-




«O6HapyxeHne OEIKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PeaKIHii»

zhizneobespecheniia-kletki-
6844002/khimicheskie-veshchestva-v-kletke-

6844008/re-0786b579-9878-4b50-98¢7-
da89da8al8da

9 CsoiicTBa, knaccupukanus U GyHKIHN https://www.yaklass.ru/p/biologia/9-
0enKkoB klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
17330/khimicheskie-veshchestva-v-kletke-
16040/re-16dbf5c6-269d-4e58-898d-
40de7e27b725
10 Oprannydeckre BemecTBa KIeTKH — https://www.yaklass.ru/p/biologia/9-
YTIIEBOIBI klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
17330/khimicheskie-veshchestva-v-kletke-
16040/re-aa0al37e-9610-43bc-aaf7-
785a70aa36ab
11 | Oprannueckre BemecTBa KIeTKH — https://www.yaklass.ru/p/biologia/9-
JTUITAIBI klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
17330/khimicheskie-veshchestva-v-kletke-
16040/re-3efae21c-600b-43c0-b291-
eclfc417¢986
12 | Hyxneunossle kucnotsl. JJHK u PHK. 0.5 https://www.yaklass.ru/p/himija/10-
JlaGoparophas padora «/ccnenopanue klass/azotsoderzhashchie-soedineniia-
HYKJICHHOBBIX KUCIIOT, BHIJICJICHHBIX U3 6852270/nukleinovye-kisloty-dnk-rnk-
KIJIETOK Pa3JIMYHBIX OPTaHU3MOBY 5970859/re-e6fda259-a392-4098-9d97-
0902d975e552
13 | Crpoenue u pynkiuu AT, [Ipyrue https://Ic.rt.ru/classbook/biologiya-10-
Hykieosuarpudocdarsr (HTD) klass/videouroki-osnovy-tsitologii-492/2925
14 | Cexsenupoanue [JHK. MeToab
FCHOMHUKH, TPAHCKPHUIITOMHKH,
MTPOTEOMHKH
15 | MeTozpl CTpyKTYpHOH OHMOIOTHH https://oblakoz.ru/conspect/490685/kak-
atomy-soedinyayutsya-mezhdu-soboy
16 | Tunsl xnetok. [Ipokaprorndeckas https://oblakoz.ru/conspect/490703/prokarioti
KJIETKa cheskaya-kletka-osobennosti-stroeniya
17 | CTtpoeHue 3yKapuOTUYECKON KIETKHU. 0.5 https://foxford.ru/wiki/biologiya/stroenie-




[IpakTuueckas padora «/3ydenne
CBOMCTB KJICTOYHOH MEMOpPaHEI»

kletok-eukariot-odnomembrannye-organelly-
yadro

18 | [loBepXHOCTHBIN anmapar KJIeTKH

19 | OngHomMeMOpaHHBIE OPraHOHU Bl KIETKH. 0.5 https://foxford.ru/wiki/biologiya/stroenie-
[IpakTuueckas padora «M3yuenne kletok-eukariot-odnomembrannye-organelly-
JBIDKEHHS IUTOIIa3MBbl B yadro
pacTUTENBHBIX KIETKAX»
20 | HememOpaHHBIE OpraHOHUIBI KIETKH https://foxford.ru/wiki/biologiya/stroenie-
kletok-eukariot-nemembrannye-organelly
21 | I[lomyaBTOHOMHBIE OpTraHOUABI KIETKH: 0.5 https://foxford.ru/wiki/biologiya/stroenie-
MUTOXOHIPHH, ITIACTHIBIL. kletok-eukariot-dvumembrannye-organelly
Jlaboparopras pabora «VccnemoBanme
IUIa3MOJIN3a U AETUIa3MOJIn3a B
pacTUTENBHBIX KIETKaX»
22 | CrpoeHnue 1 QyHKIHH siApa https://www.yaklass.ru/p/biologia/9-
klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
17330/sushchnost-kletochnoi-teorii-
poverkhnostnyi-apparat-kletki-tcitoplazma-
ia_-16038/re-d2f21clc-cf21-4f90-a595-
c41d7d2f7daa
23 | CpaBHUTENbHAS XapaKTepUCTHKA 0.5 https://www.yaklass.ru/p/biologia/9-
KJIETOK dyKapuoT. JlabopaTopHas klass/stroenie-i-sistemy-
pabota «l3yueHune cTpoeHUs KIETOK zhizneobespecheniia-kletki-17330/kletki-
Pa3IUYHBIX OPTAHH3MOBY predstavitelei-raznykh-tcarstv-16039/re-
2367a547-3a33-4ce5-8734-410a17e08c7f
24 AccuMWiIALus U JUCCUMUAIISIIIAS — J(BE https://www.vyaklass.ru/p/biologia/8-
CTOpOHBI MeTabonu3ma. Tunsl oOMeHa klass/protcessy-obmena-veshchestv-v-
Bemiects. JlabopaTopHas paboTa organizme-16297/obmen-veshchestv-i-
«M3ydyeHne KaTaTuTHIeCKOH prevrashchenie-energii-16298/re-e5c7356a-
aKTHUBHOCTU ()epMEHTOB (Ha mpuMepe 8e68-4ade-ac2e-1dc26d43851b
aMUJIa3bl FUIA KaTajasbl)»

25 | ®depMeHTATUBHBIN XapaKkTep peakiuit 0.5 https://www.yaklass.ru/p/biologia/10-

KJIETOYHOT'O MeTaboIM3Ma.
JlaboparopHas pabora «/3yueHue
(hepMEHTATUBHOTO PACIIEIUICHHSI
MEPOKCUAA BOJIOPOAA B PACTUTEIBHBIX

klass/vnutrikletochnye-biokhimicheskie-
reaktcii-684401 1/metabolizm-kletochnoe-
dykhanie-6844012/re-d131bdf3-cc42-49a7-
b069-¢90c826bd3 1f




1 JKUBOTHBIX KJICTKaXxy

26 | benku-akTuBaTOpPHI U OENKH- https://oblakoz.ru/conspect/490694/fermenty
WHTUOUTOPHI
27 | ABToTpodHBIN THIT 0OOMEHA BEIICCTB https://foxford.ru/wiki/biologiya/sposoby-
polucheniya-energii-zhivymi-organizmami-
tipy-metabolizma
28 | ®orocuHTE3 https://www.yaklass.ru/p/biologia/10-
klass/vnutrikletochnye-biokhimicheskie-
reaktcii-684401 1/avtotrofnoe-i-
geterotrofnoe-pitanie-kletki-fotosintez-
6844014/re-7b567a47-451a-4b63-2985-
9978ab5b4da8
29 | Xemocunres. JlJabopaTopHas pabora 0.5 https://oblakoz.ru/conspect/490710/energiya-
«CpaBHeHHE MPOIIeCCOB POTOCHHTE3a U dlya-prokariot-hemosintez-bakterialnyy-
XEMOCHHTE3a» fotosintez
30 AHa’poOHBIE OpraHu3Mbl. Bumbl https://foxford.ru/wiki/biologiya/biologiches
Oposxenus. JlJaboparopHas padota koe-okislenie-anaerobnyy-etap-kletochnogo-
«CpaBHeHHE MPOIIeCcCOB OPOKEHHS U dyhaniya
JTBIXQHHSD)
31 | AppoOHBIE OpraHU3MBbl. DTaIlbI https://www.yaklass.ru/p/biologia/10-
JHEepPreTHYecKoro oOMeHa klass/vnutrikletochnye-biokhimicheskie-
reaktcii-684401 1/metabolizm-kletochnoe-
dykhanie-6844012/re-e26dbb79-df5c-4cfe-
8734-e958c9ea5ct9
32 | DHeprus MEMOPAHHOTO IPaJUeHTa
npoTtoHoB. Cunrte3 AT®: pabora
npotoHHON AT®-cuHTa3HI
33 | Peakiuu MaTpUYHOTO CHHTE3a https://oblakoz.ru/conspect/529676/reakcii-
matrichnogo-sinteza-replikaciva-dnk-
biosintez-belka
34 | TpaHCKPHIIIUSI — MaTPUYHBIN CHHTE3 https://foxford.ru/wiki/biologiya/transkriptsiy
PHK a-sozrevanie-rnk-tipy-rnk
35 Tpancnsuus u e€ FTansl https://foxford.ru/wiki/biologiya/translyatsiya
-biosintez-belka
36 | KomupoBanme aMUHOKHUCIOT. Porb
prbocoM B OrocHuHTE3e Oelka
37 | Opranusanus reHoMa y IpoKapHoT U https://resh.edu.ru/subject/lesson/3939/main/




JYKapuoT 105169/

38 | MonekymnspHble MEXaHU3MBI https://foxford.ru/wiki/biologiya/regulyatsiya
SKCIPECCUU TEHOB Y 3YKapuoT -aktivnosti-genov-operony-u-bakteriy

39 | Bupycsl — BHEKJIETOUHBIE (HOPMBI 0.5 https://foxford.ru/wiki/biologiya/virusy-
JKU3HH U O0JTUTaTHBIC TTapa3UThL. nekletochnaya-forma-zhizni
[IpakTudeckas pabora «Co3nanue
MOJIETTH BHPYCa»

40 | BupycHbie 3a0011eBaHus Y€I0BEKa,
JKUBOTHBIX, PACTCHUI

41 HanorexHnomaoruu B OMOJIOTHH U https://resh.edu.ru/subject/lesson/5757/consp
MEIULINHE ect/148279/

42 JKU3HEeHHBIN UK KIICTKH https://www.vaklass.ru/p/biologia/10-
klass/razmnozhenie-zhivykh-organizmov-
6844021/zhiznennyi-put-kletki-6844022

43 Martpuunsrit cuates JJHK https://resh.edu.ru/subject/lesson/5352/consp
ect/295779/

44 | Xpomocomsl. JlabopaTopHas pabora 0.5 https://resh.edu.ru/subject/lesson/5352/consp

«M3y4yeHne XxpoMOCOM Ha TOTOBBIX ect/295779/
MUKpOTIpenapaTax»

45 JleneHne KIeTKH — MUTO3 https://externat.foxford.ru/polezno-znat/wiki-
biologiya-delenie-kletki-mitoz-mejoz

46 | Tuns! knetok. Kaproknnes u 0.5 https://www.yaklass.ru/p/biologia/10-

nutokunHes. JlabopaTopHas pabota klass/razmnozhenie-zhivykh-organizmov-
«Habmronenne MuTo3a B KJIETKax 6844021/zhiznennyi-put-kletki-6844022/re-
KOHYMKa KOpeIlIKa JyKa (Ha TOTOBBIX d2cfdb6b-a28a-4ead-8165-f2c6d950694b
MUKpOIIpenapaTax)»

47 Perynsmust >Ku3HEHHOTO ITUKJIA KIIETOK https://foxford.ru/wiki/biologiyva/kletochnyy-
tsikl-ponyatie-o-differentsirovke-stvolovye-
kletki

48 Opranusm Kak eIMHOE LIeJI0e

49 | Txanu pacrenuii. JlabopatopHas 0.5 https://oblakoz.ru/conspect/490717/kletki-

pabota «l3yueHune TkaHel pacTSHUID» rastitelnyh-tkaney-zhivye-kletki-prostyh-
tkaney

50 | TkaHM )KMBOTHBIX U YeJIOBEKA. 0.5 https://foxford.ru/wiki/biologiya/tkani-

JlaGopatopnas padora «3y4yenune zhivotnyh
TKaHEN KUBOTHBIX»
51 | Opransl. CuCTEMBI OPTraHOB. 0.5




JlaboparopHas pabora «3yuenue
OPTaHOB I[BETKOBOT'O PACTCHUSI

52 | Onopa Tena opraHu3MoB https://oblakoz.ru/conspect/490718/kletki-
rastitelnyh-tkaney-mertvye-kletki-prostyh-i-
slozhnyh-tkaney

53 | JIBuwkeHHE OpPraHu3MOB https://resh.edu.ru/subject/lesson/6379/consp
ect/278092/

54 | IluTanuwe opraHUu3MOB

55 ITnTanue 1M03BOHOYHBIX KMBOTHBIX.

[MuneBapuTenbHas CUCTEMa YeJI0BeKa

56 | JlprxaHue opraHu3MOB https://oblakoz.ru/conspect/529683/dyhanie-
organizmov

57 | Jp1xanue mo3BOHOYHEIX JKHBOTHBIX U

yeJ0BeKa
58 | TpaHCHOPT BELIECTB Y OPraHU3MOB
59 | KpoBeHocHas cucTeMa MO3BOHOYHBIX
’KHBOTHBIX U YEJIOBEKA

60 | Beizenenue y opraHU3MOB

61 | 3amuTa y OpraHu3MoB

62 NmMmyHHas cucteMa yenoBeka https://resh.edu.ru/subject/lesson/5558/consp
ect/

63 | PazmpaxxuMoCTh U PeryJIsanus y https://oblakoz.ru/conspect/490722/kletki-

OpraHn3MoB tkaney-zhivotnyh-kletki-nervnoy-tkani
64 ['ymopanbHas perynsus u https://www.vyaklass.ru/p/biologia/8-
SHIOKPUHHAS CUCTEMA KUBOTHBIX H klass/gumoralnaia-reguliatciia-
yeJioBeKa 16127/neirogumoralnaia-reguliatciia-i-ee-
narusheniia-16302/re-d1dfeb4c-76b3-4de3-
93b7-b4a92fed16a6

65 | ®opmBbI pa3MHOKEHHUA OPTaHU3MOB https://www.yaklass.ru/p/biologia/10-
klass/razmnozhenie-zhivykh-organizmov-
684402 1/tipy-razmnozheniia-organizmov-
6844024

66 | IlomoBoe pa3MHOXKEHHE https://www.yaklass.ru/p/biologia/10-
klass/razmnozhenie-zhivykh-organizmov-
684402 1/tipy-razmnozheniia-organizmov-
6844024

67 Meiio3 https://www.yaklass.ru/p/biologia/10-




klass/razmnozhenie-zhivykh-organizmov-
6844021/zhiznennyi-put-kletki-6844022/re-
2588d72b-bdb0-4b35-a0df-b26cb8bcf510

68 | 'amerorenes. OOpa3zoBaHUe U pa3BUTHE 0.5 https://foxford.ru/wiki/biologiva/gametogene
MOJIOBBIX KieToK. JlabopaTopHas z-i-oplodotvorenie
pabota «l3yueHne cTpoeHUS MOJIOBBIX
KJICTOK Ha TOTOBBIX MHUKpOIIpEIIapaTax»

69 | NapuBumyanbsHOE pa3BUTHE https://www.yaklass.ru/p/biologia/10-
OpraHnu3MOB — OHTOT'EHE3 klass/razmnozhenie-zhivykh-organizmov-

6844021/etapy-individualnogo-razvitiia-
organizmov-ontogenez-6844026

70 3axaaka OpraHoB ¥ TKaHEH U3 https://resh.edu.ru/subject/lesson/5630/consp
3apOBIIIEBEIX TUCTKOB ect/132919/

71 | Poct 1 pa3BUTHE KUBOTHBIX. 0.5 https://oblakoz.ru/conspect/529694/istoriya-
JlaboparopHnas pabora «BrisiBieHne stanovleniya-i-razvitiya-genetiki
MPU3HAKOB CXOJICTBA 3apOIbIIIeH
MMO3BOHOYHBIX YKUBOTHBIX)

72 | Pa3MHOXEHUE U Pa3BUTHE PACTCHUM. 0.5
JlaboparopHas padora «CtpoeHue
OpPraHOB Pa3MHOKCHHUS BBICIIIUX
pacTeHui»

73 Hcropus craHoBIIEHUS U pa3BUTHS https://oblakoz.ru/conspect/529694/istoriya-
TeHETUKH KaK HayKu stanovleniya-i-razvitiya-genetiki

74 | OCHOBHBIC TTOHSATHUS U CUMBOJIBI 0.5 https://oblakoz.ru/conspect/529695/osnovnye
redetuku. JlaboparopHas pabora -ponyatiya-i-simvoly-genetiki
«/Ipo3odmia kak 00BEKT TeHETHIECKUX
HCCIIEIOBAHUIN

75 | 3aKOHOMEPHOCTH HACJIEeTOBAHUS 0.5 https://www.yaklass.ru/p/biologia/9-

pu3HaKoB. MOHOTHOPHTHOE klass/zakonomernosti-peredachi-
ckpemuBanue. [IpakTudeckas padora nasledstvennykh-priznakov-
"M3yuenune pe3yabTaToB 307291/nasledovanie-priznakov-pri-
MOHOTHOPHIHOTO CKPEIINBAHUS Y monogibridnom-skreshchivanii-307293/re-
Jpo3oduisr” ee5a01d0-35¢c3-4c11-a3b8-231b5148e550

76 | LluTomornyeckue OCHOBBI https://www.yaklass.ru/p/biologia/9-

MOHOFI/I6pI/IIIHOFO CKpeIIMBaHUA

klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-
307291/nasledovanie-priznakov-pri-




monogibridnom-skreshchivanii-307293/re-
c4812065-b8eb-499f-abdc-f02f5f47eal3e

77

AHanusupyolee CKpeluBaHue.
HenonHnoe nomMmuHupoBaHue

https://www.yaklass.ru/p/biologia/9-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-

307291 /analiziruiushchee-skreshchivanie-
307294

78

JurunOpuaHOe CKperuBaHue.
[IpakTuueckas padora «3yuenue
Pe3yAbTaTOB AUTHOPUIHOTO
CKPELIMBAHUS Y IPO30(QHIIB)

0.5

https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-
6844028/nasledovanie-priznakov-pri-
digibridnom-skreshchivanii-6844035/re-
2aad42a3e-c2c6-47ec-9d5¢-0502¢2b001f1

79

IIuTonormiueckme OCHOBBI
JTUTAOPHUTHOTO CKPEIUBAHM

https://resh.edu.ru/subject/lesson/4725/consp
ect/107946/

80

CIICHJIGHHOC HacCJICAOBAaHHUC MMPU3HAKOB

https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-
6844028/khromosomnoe-opredelenie-pola-
nasledovanie-genov-lokalizovannykh-v-
polo -6844041/re-74f99ea6-fcbc-42aa-al0f-
Oeadebecc2la

81

XpOMOCOMHas TEOPHUs
HAaCJIeICTBEHHOCTU

https://resh.edu.ru/subject/lesson/4755/consp
ect/118827/

82

I'eneTnka mona

https://www.vaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-
6844028/khromosomnoe-opredelenie-pola-
nasledovanie-genov-lokalizovannykh-v-
polo_-6844041/re-6eac54fd-a96b-4a59-9fe2-
360f78a94f19

83

I'enotnn xak OeJIoCTHas CUuCTCMa

https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-
6844028/genotip-kak-tcelostnaia-sistema-
6844039/re-2fa7f8a6-8b18-457f-bf99-
d2d51e2fee8a




84

I'eneTnuecknii KOHTPOJIb Pa3BUTHS
pacTeHUH, )KUBOTHBIX U YeJIOBEKa

https://foxford.ru/wiki/biologiya/zadachi-i-
metody-genetiki-cheloveka

85 | 3meHunBOCTH NPU3HAKOB. Buabl https://oblakoz.ru/conspect/529706/izmenchi
H3MEHYMBOCTH vost-vidy-izmenchivosti
86 | MoaudukanroHHas N3MEHINBOCTh https://www.yaklass.ru/p/biologia/9-
klass/osnovy-evoliutcionnogo-ucheniia-
246743/tipy-i-prichiny-izmenchivosti-
organizmov-249359/re-60e71a5f-0118-4b96-
87b2-fccctd967163
87 | BapuanuoHHBIH psi M BapHallMOHHAS 0.5
kpuBas. JlaboparopHas padoTa
«MccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAIIMOHHON U3MEHUHNBOCTH.
[locTpoeHune BapHaIMOHHOTO psijia U
BApUALIMOHHOW KPUBOM»
88 I'eHOoTHIIMYECKAs U3MEHUYMBOCTb. https://foxford.ru/wiki/biologiya/vidy-
Kom0OunaTuBHas H3MEHYHUBOCTD nasledstvennoy-izmenchivosti
89 MyTanmoHHast U3MEHYUBOCTb. 0.5 https://www.vaklass.ru/p/biologia/10-
[IpakTuueckas padora «MyTtanuu y klass/zakonomernosti-peredachi-
Jp030( Ukl (Ha TOTOBBIX nasledstvennykh-priznakov-
MHUKpoTIpenapaTax)» 6844028/mutatcionnaia-izmenchivost-
6844043
90 | 3aKOHOMEPHOCTH MYTaIlHOHHOTO
mporiecca. DMUTEHETHKA U
SIUT'€HOMHUKA
91 I'enetuka yenoseka. [Ipaktuyeckas 0.5 https://resh.edu.ru/subject/lesson/3653/consp
pabora «CocTaBeHIE U aHATU3 ect/
POJOCIOBHOMN
92 MeToapl METUITMHCKON T'€HETUKH https://www.vaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-6844028/istoriia-
razvitiia-znanii-o-zakonomernostiakh-
nasledovaniia-priznakov-6844029/re-
ce485198-c3a5-451b-a020-0c82d6b45d00
93 3HaueHne MEIUIIMHCKON T€HETUKHU B

NpeaAOTBpALlICHNUN U JICUCHHUU
FeHETHYECKUX 3a00JICBaHMI YeI0OBeKa




94 | OCHOBHBIE TTOHSTHS CEEKIIHU. 1 0.5 https://www.yaklass.ru/p/biologia/10-

JlaboparopHas padora «3yueHue klass/zakonomernosti-peredachi-

COPTOB KYJNBTYPHBIX PACTEHHUHA U TIOPO] nasledstvennykh-priznakov-

JOMAIITHIX KHBOTHBIX) 6844028/metody-i-uspekhi-sovremennoi-
selektcii-i-biotekhnologii-6844045/re-
£64594{f-9ed4-461f-b3ae-77cc8ebl2ae9

95 | MeTomsI ceneKIMOHHON paboTHI. 1 0.5 https://www.yaklass.ru/p/biologia/10-

JlaboparopHas pabora «3yuenue klass/zakonomernosti-peredachi-

METOJOB CEJICKIINU PaCTCHUI nasledstvennykh-priznakov-
6844028/metody-i-uspekhi-sovremennoi-
selektcii-i-biotekhnologii-6844045

96 | JlocTmwkeHHs CeNeKINH pacTeHUH U 1 https://oblakoz.ru/conspect/529712/metody-i-
JKUBOTHBIX. [IpakTndeckas padboTa dostizheniya-selekcii-rasteniy-i-zhivotnyh
«IIpuBHBKa pacTEHUI»

97 | CoxpaHeHue, U3yUYEHUE H 1
HCIOJIb30BAaHUE TEHETHYECKUX
pecypcoB

98 BbuotexHonorus Kak Hayka U OTpaciib 1 0.5 https://oblakoz.ru/conspect/529716/biotehnol
npousBozcTBa. [IpakTrueckas padora ogiva-kak-otrasl-proizvodstva

«U3yueHne 00bEKTOB OMOTEXHOIOTHNY

99 | OcHOBHBIC HAIIPABJICHHUS 1 https://oblakoz.ru/conspect/490747/geny-i-
CUHTETHYECKON OMOTIOTUU kletochnye-tehnologii-klonirovanie

100 | XpoMocomHasl ¥ TeHHasI MH)KEHEPHS 1 https://uchebnik.mos.ru/material view/atomi

c_objects/10805867 TmenuReferrer=catalogu
e

101 | MeauuuHCKHE OMOTEXHOJIOTHH 1

102 | PesepBHblil ypok. [loBTOpenue, 1
00001IeHNEe, CHCTEMATHU3AIMS 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 102 13.5

ITPOTPAMME




11 KJIACC

Ne Tema ypoka KosnyecTBOo 4acon Jdara DyeKTpOHHBIE MU (PPOBLIE
n/n Bcero Kontpoabubie | IIpakTuyeckue u3ydeHusl | o0pa3oBaTeJbHBIE PECYPChI
padoTsI padoTsI
1 OosrononHas Teopus Y. JlapBuaa 1 https://foxford.ru/wiki/biologiya/osnovnye-
polozheniya-teorii-darvina
2 JBroKy1iye CUiIbl HBOJIIOIIUH BUIOB MO 1 https://foxford.ru/wiki/biologiya/faktory-
Y. lapBuny biologicheskoy-evolyutsii
3 Bopr0a 3a cymiecTBoBanue, 1 https://foxford.ru/wiki/biologiya/estestvenny
€CTECTBEHHBIH U MCKYCCTBEHHBIN y-otbor-ego-mehanizmy-i-formy
oTOop
4 dopmMHUpoBaHUE CUHTETUYECKON 1 https://oblakoz.ru/conspect/490752/sintetiche
TEOPHUH DBOIFOIIH skava-teoriya-evolvyucii
5 DTaIsl HBOIONMOHHOTO MPOIIecca: 1 https://www.yaklass.ru/p/biologia/l1-
MUKPO3BOTIONIMS X MaKPOIBOJIOIUS klass/osnovy-evoliutcionnogo-ucheniia-
6844066/dokazatelstva-napravleniia-puti-i-
sposoby-makroevoliutcii-6844079/re-
595d9a5f-6¢53-4328-9859-18ad298489¢b
6 [Momynsnus — s1aeMeHTapHast 1 https://foxford.ru/wiki/biologiya/populyatsiy
€IMHNIIA 3BOJIOIINN a-kak-edinitsa-evolyutsii-mikroevolyutsiya
7 3aKOH T'€HETUYECKOI0 PaBHOBECHS 1 0.5 https://www.vyaklass.ru/p/biologia/l1-
k. Xapnu, B. BaitaOepra. klass/osnovy-evoliutcionnogo-ucheniia-
JlaGopartopHas paboTa «BbisiBiieHUE 6844066/genetika-populiatcii-6844069/re-
W3MEHYHBOCTH Y 0c00el 0JTHOTO 86203dab-53da-4138-81b6-0a99871fc4aa
BHJIA»
8 OddexT ocHoBarens. dhdext 1 https://www.yaklass.ru/p/biologia/9-
OyTBUIOYHOTO TOPJIBIIIKA klass/osnovy-evoliutcionnogo-ucheniia-
246743/obrazovanie-novykh-vidov-ili-
mikroevoliutciia-254922/re-¢3952b5d-e856-
47b1-8605-2722bfb38e7a
9 OneMeHTapHbIe PaKTOPHI IBOTFOIUH 1 https://resh.edu.ru/subject/lesson/5388/consp
ect/
10 Murpauuu. 3055141 omyJisiiuii: 1
reorpaduyeckasi, OMOJOrHUECKast
11 EcrectBenHs1it 0T00p — 1 https://foxford.ru/wiki/biologiya/estestvenny
HaIPAaBISAIONINI (DAKTOP SBOJIIOLUU y-otbor-ego-mehanizmy-i-formy




12

ITomoBoii oT60p

13 [Iprcroco0IeHHOCTh OpraHU3MOB KaK 0.5 https://resh.edu.ru/subject/lesson/5390/consp
pe3yabTaT MUKPOIBOIIOLIUH. ect/295808/
JlaGoparopHas padora «3yueHnue
apomMop$030B U UAHOANATITAIINN Y
pPaCTCHHI U JKUBOTHBIX)»
14 [Tpumeps! mpucnocoOIeHui y 0.5
OpPTraHU3MOB: MOP(OJIOTHIECKHE,
(bu3nomornueckne, OMOXUMHUIECKUE,
noBeieH4Yeckue. JlaboparopHas
pabota «IIpucnocobneHus
OpPTaHW3MOB U UX OTHOCHTEbHAS
11E1€CO000Pa3HOCTh
15 Bun, ero kpurepuu u CTpykTypa. 0.5 https://foxford.ru/wiki/biologiya/vid-kriterii-
Jlaboparopras padora «CpaBHeHHE vida
BHJIOB IT0 MOP(OJIOTHIECKOMY
KPUTEPHUIO»
16 CrpykTypa Buaa https://resh.edu.ru/subject/lesson/4949/consp
ect/
17 Bunoobpa3zoBanue Kak pe3ynbTar https://www.yaklass.ru/p/biologia/l1-
MHUKPO3BOTIOIIH klass/osnovy-evoliutcionnogo-ucheniia-
6844066/obrazovanie-novykh-vidov-ili-
mikroevoliutciia-6844077
18 CBs13b MUKPO3BOIIOLUU U
AMUIEMUOJIOTHH
19 MakposBOITIOITHS. https://www.yaklass.ru/p/biologia/l1-
[TaieOHTOJIOTHYECKHE METOBI klass/osnovy-evoliutcionnogo-ucheniia-
H3YYEHUS IBOJOIIHH 6844066/dokazatelstva-napravleniia-puti-i-
sposoby-makroevoliutcii-6844079/re-
ffc3363f-782a-4376-b30d-739267f74c81
20 Buoreorpadpuieckue MeTo b1 https://www.yaklass.ru/p/biologia/l11-
W3YYEHUS IBOJIOIIUN klass/osnovy-evoliutcionnogo-ucheniia-
6844066/dokazatelstva-napravleniia-puti-i-
sposoby-makroevoliutcii-6844079/re-
73tf7a72-8d8b-4a56-b868-b1673c0ad4eS
21 OMOPHOIOTHYECKHIE U CPABHUTEIHHO- https://www.yaklass.ru/p/biologia/l1-

MOp(bOJ'IOI‘I/I‘-IeCKI/IC MCTOJbI U3YUCHUS

klass/osnovy-evoliutcionnogo-ucheniia-




DBOIIOLNHT

6844066/dokazatelstva-napravleniia-puti-i-
sposoby-makroevoliutcii-6844079

22 MonexynsapHO-TeHETUUECKUE, https://www.yaklass.ru/p/biologia/11-
OMOXMMHYECKHE U MaTEMaTHYECKHE klass/osnovy-evoliutcionnogo-ucheniia-
METOBI U3YUCHHS IBOJIOLUU 6844066/dokazatelstva-napravleniia-puti-i-

sposoby-makroevoliutcii-6844079

23 OO0mre 3aKOHOMEPHOCTH 3BOJTIOIIHH https://lc.rt.ru/classbook/biologiya-11-

klass/videouroki-makroevolutsiya-507/3012

24 AnantuBHas paguaus.

HepaBHOMEPHOCTh TEMIIOB ABOJIIOIIUU

25 HayuHbie THITOTE3BI TPOUCX 0K IEHUS https://www.vaklass.ru/p/biologia/l1-

JK3HU Ha 3emiie klass/etapy-evoliutcii-biosfery-i-cheloveka-
6844082/razvitie-predstavlenii-o-
vozniknovenii-zhizni-6844083/re-6e119¢3b-
20b7-473e-9a46-6030c7e811b7

26 JloHay4dHBIE TIpECTABICHUS O https://resh.edu.ru/subject/lesson/3874/consp
3apOKJICHUH KU3HU ect/

27 OcCHOBHbI€ 3Talbl HEOPraHNIECKOH
JBOJIFOLIUHI

28 ['umoTessr 3apoXxAeHUS )KU3HA https://resh.edu.ru/subject/lesson/3874/consp

ect/

29 UcTopus 3eminu u MmeTozs! eé 0.5
n3ydeHus. JlaboparopHas pabora
«M3y4yeHne U onMcaHue UCKOIaeMbIX
OCTaTKOB JIPEBHUX OPT'aHU3MOB)

30 HavanbHbie 3Tansl opraHu4ecKou https://oblakoz.ru/conspect/490704/evolyuciy
3BOJIFOIUU a-kletki-endosimbioz

31 OBOJTIONHS SYKAPHUOT https://www.yaklass.ru/p/biologia/l1-

klass/etapy-evoliutcii-biosfery-i-cheloveka-
6844082/etapy-razvitiia-rastitelnogo-i-
zhivotnogo-mira-6844085/re-d610560c-7df5-
4567-adfd-584a5783acda

32 OCHOBHBIE 3TaIlbl YBOJIIOLIMHI 0.5 https://www.yaklass.ru/p/biologia/11-
pactutensHoro mupa. [lpaktudeckas klass/etapy-evoliutcii-biosfery-i-cheloveka-
paborta «/3yuenue ocodbeHHOCTEH 6844082/etapy-razvitiia-rastitelnogo-i-
CTPOEHHMSI PACTEHUH Pa3HBIX OTIEIIOBY zhivotnogo-mira-6844085

33 OCHOBHBIE ATAIlbI PBOJIIOLAA https://www.yaklass.ru/p/biologia/l1-




KUBOTHOI'O MHpa

klass/etapy-evoliutcii-biosfery-i-cheloveka-
6844082/etapy-razvitiia-rastitelnogo-i-
zhivotnogo-mira-6844085

34 OBOJTIONHS KUBOTHBIX. [IpakTHdeckas 0.5
pabota «/3yuenue ocobeHHOCTEH
CTPOCHHMS TO3BOHOYHBIX KHUBOTHBIX)
35 PazBuTHe xu3HA Ha 3eMITe TI0 dpaM U https://foxford.ru/wiki/geografiya/geologiche
TIeproIaM skie-eri-i-osnovnie-etapi-razvitiya-prirodi-
zemli
36 MaccoBble BBIMUPaHUS — https://resh.edu.ru/subject/lesson/5945/additi
SKOJIOTUYECKUE KPU3ZHUCHI TIPOILIOTO onal/32242/
37 COBpEMEHHBII 3KOJOTMYECKUIA
KPHU3HC, er0 0COOEHHOCTH
38 CoBpeMeHHas cucTeMa
OPTaHUYECKOTO MPOILIOTO
39 OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIBI https://resh.edu.ru/subject/lesson/5395/consp
OpraHHU3MOB ect/107346/
40 AHTpPOMOJIOTHS] — HayKa O YeJOBEKe
41 PazBuTune npencraBneHuit o https://www.yaklass.ru/p/biologia/11-
MIPOUCXOXKICHUH YEIIOBEKA klass/etapy-evoliutcii-biosfery-i-cheloveka-
6844082/proiskhozhdenie-cheloveka-i-etapy-
evoliutcii-vida-6844087
42 MecTo 4enoBeKa B CUCTEME 0.5 https://www.yaklass.ru/p/biologia/11-
opraanyeckoro Mupa. JlabopatopHas klass/etapy-evoliutcii-biosfery-i-cheloveka-
pabota «M3yuenue ocodbeHHOCTEH 6844082/proiskhozhdenie-cheloveka-i-etapy-
CTPOEHHMS CKEJIeTa YelIOBeKa, evoliutcii-vida-6844087/re-53b369c8-7288-
CBSI3aHHBIX C IPSIMOXOKJICHUEM 4196-af30-2185b1bl137fa
43 JBrKyiiye Cuibl aHTPOIIOTeHE3a https://oblakoz.ru/conspect/490767/sovremen
nye-predstavleniya-o-proishozhdenii-i-
evolyucii-cheloveka
44 CooTHol1IeHrE ONOJIOTHYECKUX U https://www.yaklass.ru/p/biologia/9-
COLMABHBIX (DAKTOPOB B klass/etapy-evoliutcii-biosfery-i-cheloveka-
aHTPOTIOTeHE3E 287166/proiskhozhdenie-cheloveka-i-etapy-
evoliutcii-vida-287169/re-0b759fdd-46a0-
47a3-9644-dc79086add05
45 OCHOBHBIC CTaTUU AaHTPOIIOTECHE3a https://resh.edu.ru/subject/lesson/3906/consp

ect/283993/




46

ITaneoreneTnka u majaeoreHOMHKA

47

3BOJ’IIOI_II/IH COBPEMECHHOI'O Y€JIOBEKA

48

Yenoseueckue pacol. [IpakTrueckas
pabota «/3yueHue 3KOI0rHUECKUX
aJjanTaIii 4eJIoBeKay»

0.5

https://foxford.ru/wiki/biologiya/cheloveches
kie-rasy

49

MeXauCITUIUTMHAPHBIE METOIBI
AHTPOITOJIOT I

50

3apoxAeHUE U PA3BUTHE SKOJIOTUHU

https://resh.edu.ru/subject/lesson/5941/consp
ect/

51

Mertonp! sxonorun. JlabopaTopHas
pabota «/3yuenne MeTom0B
SKOJIOTUYECKHUX UCCIIETIOBAHUIN

0.5

https://oblakoz.ru/conspect/490683/nadorgan
izmennye-biologicheskie-sistemy

52

3HayeHne SKOJIOTHYECKNX 3HAHUH 11
yeJoBeKa

https://resh.edu.ru/subject/lesson/3613/consp
ect/

53

DKojorudeckue GaKTopsl

Etps://resh.edu.ru/ subject/lesson/5392/consp
ect/8377/

54

Abuotndeckue gaxktopsl. CBET Kak
IKOJIOTHYECKU PaKkTop.
JlaboparopHas padora «BrisBicHHE
MIPUCTIOCOOJIEHNH OPTaHU3MOB K
BIIMSTHHIO CBETa»

0.5

55

Abunorudeckre (HhaKkToOpHI.
Temmepartypa Kak dKOJOTHIECKHN
(akrop. JlaboparopHas pabora
«BrIsiBNIEeHNE TPUCTIOCOOIEHUH
OpPTaHU3MOB K BIUSHHIO
TEMIIepaTypb»

0.5

56

Abunorndeckue (hakTopbl. BiaxkHOCTD
KaK dKOJIOTHYECKUH (haKTop.
JlaboparopHas pabora
«AHaToMHYEeCKHE 0COOEHHOCTH
pacTeHHid U3 pa3HBIX MECT OOUTAHUSD)

0.5

57

Cpenpl oOUTaHUsI OPraHU3MOB

https://oblakoz.ru/conspect/336352/prisposob
lennost-organizmov-k-deystviyu-
ekologicheskih-faktorov

58

buonornueckue PUTMBI

59

Kuznennsie GopMbl OpraHu3MoOB

https://www.yaklass.ru/p/biologia/l1-




klass/osnovy-ekologicheskikh-znanii-
6844047/nadvidovye-biologicheskie-sistemy-
6844056/re-6€a92d59-80d5-47d6-8b85-
826b7cla91e5

60 Buotnyeckue GpaxkTops https://oblakoz.ru/conspect/490773/biotiches
kie-faktory
61 3HaueHne OMOTHYECKUX https://www.yaklass.ru/p/biologia/11-

B3aMMOJCHCTBUMN IS CYIIIECTBOBAHUS klass/osnovy-ekologicheskikh-znanii-

OpPTaHU3MOB B cpejie OOUTaHUs 6844047 /bioticheskie-vzaimootnosheniia-
organizmov-6844050/re-efee5a99-ea87-
4063-9349-5917bc110ea3

62 DKOJOTHUYECKNE XapPAKTEPUCTHKH https://www.vaklass.ru/p/biologia/l1-

MOMYISALNAN klass/osnovy-ekologicheskikh-znanii-
6844047/svoistva-i-struktura-populiatcii-
6844052/re-a19c0ac8-1fd1-42b4-adee-
e58a016bd0fa

63 OCHOBHBIC ITOKA3ATEIH MOMYJISIIAN: https://www.yaklass.ru/p/biologia/11-

YHCIIEHHOCT, INIOTHOCTD, BO3PacTHAs klass/osnovy-ekologicheskikh-znanii-

Y TIOJIOBAsI CTPYKTypa 6844047 /svoistva-i-struktura-populiatcii-
6844052/re-e04€99¢9-566b-441£-8172-
e4a738f18a64

64 OCHOBHBIE OKA3aTENH MOMYJISLUN: https://resh.edu.ru/subject/lesson/5435/consp

POKIAEMOCTb, TPUPOCT, TEMIT POCTA, ect/

CMEPTHOCTh, MUT'PALIUU

65 DKOJIOTHYeCcKasl CTPYKTypa https://www.vaklass.ru/p/biologia/l1-

TIOTYJISIIIAN klass/osnovy-ekologicheskikh-znanii-
6844047/svoistva-i-struktura-populiatcii-
6844052

66 JluHaMuKa MOMyISIAA U e€ https://www.vaklass.ru/p/biologia/l1-
perynsnus klass/osnovy-ekologicheskikh-znanii-
6844047/izmenenie-chislennosti-i-struktury-
populiatcii-6844054/re-65fb3240-3c14-4b3c-
ad83-a4903d3fa06f
67 Kpussle pocta 9iCIEHHOCTH https://www.yaklass.ru/p/biologia/11-

TIOITYJIALIUH. KpI/IBI)Ie BbDDKUBAaHUA

klass/osnovy-ekologicheskikh-znanii-
6844047/izmenenie-chislennosti-i-struktury-
populiatcii-6844054/re-65fb3240-3c14-4b3c-




ad83-a4903d3fa06f

68

DKoJIorruecKas HUIA BUJIA.
JlaGoparopHnas pabdora
«IIpucrocobaeHus CEMSH pacTeHUH K
pacceneHuIo»

0.5

https://www.yaklass.ru/p/biologia/11-
klass/osnovy-ekologicheskikh-znanii-
6844047/adaptatcii-organizmov-k-usloviiam-
sredy-sushchestvovaniia-6844048/re-
ef04a134-9209-4923-bed3-e04da7cd6a06

69

Bupn kak cucteMa nomysinuit

https://resh.edu.ru/subject/lesson/4949/consp
ect/119942/

70

33KOHOMCpHOCTI/I IIOBCACHUA U
MHUT paunﬁ KHUBOTHBIX

https://www.yaklass.ru/p/biologia/11-
klass/osnovy-ekologicheskikh-znanii-
6844047/adaptatcii-organizmov-k-usloviiam-
sredy-sushchestvovaniia-6844048/re-
702bae23-8aaf-40d8-8514-94bf7cebd4ee

71

Co00111ecTBO OPraHU3MOB —
OmOoIIeHO3

https://www.yaklass.ru/p/biologia/l1-
klass/osnovy-ekologicheskikh-znanii-
6844047/nadvidovye-biologicheskie-sistemy-
6844056/re-91e62666-2fd3-4aca-9421-
049dcdd7c¢852

72

DKocucTeMa Kak OTKpbITass CUCTEMA

https://www.vaklass.ru/p/biologia/l1-
klass/osnovy-ekologicheskikh-znanii-
6844047/struktura-ekosistem-6844058

73

KpyroBopor BemiecTs u oTok
SHEPTUHU B IKOCUCTEME

https://www.vaklass.ru/p/biologia/l1-
klass/osnovy-ekologicheskikh-znanii-
684404 7/struktura-ekosistem-6844058/re-
bda2dad9-efd1-4b6d-8a88-f2bb62130252

74

OCHOBHBIE TOKA3aTEJIN YKOCHCTEMBI

https://www.vaklass.ru/p/biologia/l1-
klass/osnovy-ekologicheskikh-znanii-
6844047/izmenenie-ekosistem-vo-vremeni-
suktcessii-6844060/re-fd854a7¢c-1¢cb5-49f9-
88e8-9¢36358014be

75

DKOJIOTHYECKHEe THPAMHU/IBI

https://www.yaklass.ru/p/biologia/11-
klass/osnovy-ekologicheskikh-znanii-
6844047/struktura-ekosistem-6844058/re-
300c498a-c511-4342-beaf-639d4628eb01

76

M3meneHust coo0IecTB — CYKIIECCHH

https://www.yaklass.ru/p/biologia/l1-
klass/osnovy-ekologicheskikh-znanii-
6844047/izmenenie-ekosistem-vo-vremeni-




suktcessii-6844060/re-f4419b2f-c677-4e88-
aabd-f41e3cb4d4f6

77 [IpuponHbIe 3KOCUCTEMBI. https://resh.edu.ru/subject/lesson/5501/consp
DKOCHUCTEMBI 03€p B PEK. DKOCHCTEMBI ect/119074/
MOpEN U OKEaHOB
78 [IpuponHbIe 3KOCUCTEMBI. https://foxford.ru/wiki/biologiya/prirodnye-
DKOCUCTEMBI TYH/P, JIECOB, CTETIEH, zony
ITyCTHIHb
79 AHTpPONOTEHHBIE 3KOCUCTEMBI https://www.yaklass.ru/p/biologia/11-
klass/osnovy-ekologicheskikh-znanii-
6844047/khoziaistvennaia-deiatelnost-
cheloveka-v-biosfere-6844064/re-f883c44b-
€374-46b5-8abd-7bbe30519dc0
80 Ypboakocuctemsl. [IpakTudeckas 0.5
pabota «3ydenne u onmcanue
yPOOIKOCUCTEMBI»
81 3akoHOMepHOCTH (hOpMUPOBAHUS
OCHOBHBIX B3aUMOJAECHCTBUI
OpPTaHU3MOB B DKOCHCTEMAX
82 MexaHuU3MBI BO3JICHCTBUSA https://resh.edu.ru/subject/lesson/5571/consp
3arpsi3HEHUI pa3HBIX TUTIOB Ha ect/150139/
CyOOpraHM3MEHHOM, OPTaHU3MEHHOM,
MOMYJISIIIIOHHOM M SKOCUCTEMHOM
YPOBHSIX
83 Buocdepa — obierianerapHas https://www.yaklass.ru/p/biologia/11-
00o0Js10uKa 3emin klass/osnovy-ekologicheskikh-znanii-
6844047 /biosfera-zhivaia-obolochka-zemli-
6844062/re-22bc2b10-7¢83-4023-b70a-
925b5391b7d0
84 VYuenue B. U. Bepuanckoro o https://resh.edu.ru/subject/lesson/5394/main/
ounochepe
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS https://oblakoz.ru/conspect/529789/zakonom
ouochepsl ernosti-suschestvovaniya-biosfery
86 KpyroBopoTs! BemiecT u https://www.yaklass.ru/p/biologia/l1-

OMOT€OXNUMHYECKHE UKIJIbI

klass/osnovy-ekologicheskikh-znanii-
6844047/biosfera-zhivaia-obolochka-zemli-
6844062/re-52c6eced-83f0-472c-ae55-




320d07f67ed9

87 3oHanbHOCTH Onochepsl. OCHOBHBIC https://foxford.ru/wiki/biologiya/biosfera-i-
OMOMBI CyIIH ee-granitsy-biomassa-sushi-i-okeana
88 YcroitanBocTh Onocdepbl https://resh.edu.ru/subject/lesson/4957/consp
ect/278826/
89 DKOJIOTUYECKHUE KPU3UCHI U UX https://resh.edu.ru/subject/lesson/578 1/consp
MTPUYUHBI ect/
90 BozneiicTBue uenoBeka Ha 6nochepy https://resh.edu.ru/subject/lesson/5499/consp
ect/
91 AHTpoOInoreHHoe Bo3/eiicTBHE Ha https://resh.edu.ru/subject/lesson/3555/consp
pAaCTUTENbHBIN U KUBOTHBIIA MUD ect/
92 OxpaHa npupoasl https://www.vaklass.ru/p/biologia/l 1-
klass/osnovy-ekologicheskikh-znanii-
6844047 /khoziaistvennaia-deiatelnost-
cheloveka-v-biosfere-6844064/re-9c445dce-
d0de-486c-872b-8edb599851d8
93 OcCHOBHbIE IPUHIIMITBI YCTONYHUBOTO
Pa3BUTUA YCTIOBCYCCTBA U IMPUPOJbI
94 PanmonansHOE IpHUPOONIOIB30BaHUE https://www.yaklass.ru/p/biologia/l1-
Y COXpaHEHUE OMOJIOTHIECKOTO klass/osnovy-ekologicheskikh-znanii-
pa3HooOpasust 3emiiu 6844047 /khoziaistvennaia-deiatelnost-
cheloveka-v-biosfere-6844064/re-9c445dce-
d0de-486c-872b-8edb599851d8
95 O00011IEHNE IO TEME
«MUKPOIBOJIIONHS U €€ Pe3yJIbTaThD)
96 000011eH e 110 TeMe
«Maxkpo3BOJTIONUS H e€ PEe3yNIbTaThI»
97 O00011IEHNE IO TEME
«[IpoucxoxaeHrUe U pa3BUTHUE KU3HU
Ha 3emiie»
98 O06001eHue 1Mo Teme
«ITpoucxoxaeHue yeaoBeKa —
AHTPOIIOT'CHE3)»
99 O060061eHue 1Mo TeMe «IKOJIOTHUs —
HayKa 0 B3aUMOOTHOIICHHSIX
OpPraHU3MOB)
100 | O6o0menue mo teme «OpraHu3Mbl 1




cpema OOMTaHMsD

101 O000111eH1E IO TEME «DKOIOT U
BHJIOB M MTOTTYJISTIHI

102 | O6ob6menwue mo Teme «brochepa —
riao0anbHast SKOCUCTEMA)

OBIIEE KOJIMYECTBO YACOB I10
ITPOT'PAMME

102

7.5




YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJBLHOI'O
MPOILIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

1. buonorwus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u apyrue; nosu
penakuueii [Taceunuka B.B., Akiimoneproe obmiectBo «M3aarenbcetBo «IIpocBerieHuney
2. bwuonorus, 11 knacc/ Ilaceunnk B.B., Kamenckuii A.A., PyonioB A.M. u apyrue; noa
penakuueit [Taceunuka B.B., Akiinonepnoe obmectBo «M3narenbetBo «IIpocBerieHuney
METOANYECKHUE MATEPUAJIBI IJISA YUYUTEJIA
1.  buonorus (yrmyGnennsiii yposens). Peanuzanus ®I'OC COO_mertoauueckoe

rnmocooue AJI YYUTECIIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Lludposoii 06pa3oBaTeNbHBINA MOPTAT I K0T https://www.yaklass.ru/?3

2. Ownnaitn-mkona «®okchopa» https://foxford.ru/

3. bubnuorexa [JOK
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